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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

Kypc ¢usnku aBnsercs oOmeHaydHOH TUCIIMIUINHON 1 6a3upyeTcs, B OCHOBHOM, Ha MaTeMaTHKe U 3HAHHUAX O IIPHPOAE U
IIPUPOTHBIX SBIEHUAX, IPUOOPETEHHBIX CTYCHTAMH, KaK NP U3YUYCHUH HIKOJIBHBIX KYPCOB, TaK U B TIOBCEIHEBHOM
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:

221

CynoBoe 311eKTpo00OPyI0BaHUE U OCHOBBI JIEKTPOTEXHUKU

222

Texunuueckas pusnuka

223

JKon0rus

224

OCHOBBI HAy4YHBIX UCCIIEIOBAHUIN

225

Texnonornueckas (l'lpOeKTHO-TeXHOJ’IOFI/I‘IGCKaﬂ) IIpaKTUKa

226

MareMaTtudeckasi CTaTUCTHKA B OpraHusalny N€peBO30K

227

HudopmannoHHoe obecnedeHne TpaHCIIOPTHOTO MpoLiecca

228

[Ipennunnomuas npakTuka

229

HpeL[I[I/IHJ'IOMHaﬂ IIpaKTUKa

2.2.10

HHdopMmannoHHbIE TEXHOIOTUH

2.2.11

@dunocodus

2212

DKoJa0rHs

2.2.13

Xumus

22.14

[IpakTHKa 1O MOIYYCHUIO IEPBUYHBIX TPOPECCHOHANBHBIX YMCHUI U HABBIKOB (B TOM YHCIIC IIEPBUYHBIX YMCHUH 1
HaBBIKOB HAyYHO-HCCIIEOBATEIHCKOMN IEITETHHOCTH)

3. KOMIIETEHIIMA OBYYAIOIIEI'OCsA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUSA TUCIIUITJINHBI

(MOJYJIS)

YK-1: Cnioco6eH ocyiecTBIATH MOUCK, KPUTHYECKHAN aHATIN3 ¥ CHHTE3 HH(POPMAHH, MPUMEHATH CHCTEMHBIH MOIXO0M I/
peleHusi MOCTaBJIeHHbBIX 32124

VK-1.1: OcymiecTBisieT MOUCK, cOop 1 00paboTKy HH(OPMAIUH IS PEIICHUS TOCTaBICH-HBIX 3a1a4

VYK-1.2: I[IpoBomUT KpUTHYECKUIT aHATH3 HH()OPMALIUH, TOTyICHHON 13 Pa3-HbIX HCTOYHHKOB

VYK-1.3: TlpuMeHsieT CUCTEMHBIH MOAXO/ 7S pe-IIeHUs TOCTABJICHHBIX 33124

OIIK-3: Cnoco0eH HCIO0JIb30BATh OCHOBHBIE 3aAKOHDI €CTECTBEHHOHAYYHBIX JUCHUILIMH B leO(l)eCCPIOHaJ'leOﬁ
ACATCJIBbHOCTH

OIIK-3.1: BrageeT OCHOBHBIMH 3aKOHA-MH €CTECTBEHHOHAYIHBIX AUCIUIUINH, CBA3aHHBIMH C IPO(ECCHOHATBHON 1es-TeTbHOCTHIO

OIIK-3.2: YMeeT mpUMEHAITh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JUCIUILUINH, CBSI3aHHbIE B MPodecCHoHaTbHON
JeATENbHOCTH

OIIK-3.3: MCHOJ’IL3y€T B HpO(i)ECCHO-HaHLHOﬁ ACATCIBHOCTH OCHOBHBIC 3aKO-HbI €CTCCTBCHHOHAYYHBIX TUCHUIIINH

B pe3yibTaTe 0CBOCHUS AUCHUIIIMHBI Oﬁy‘laIOH.lI/IﬁCﬂ JOJIZKCH

3.1

3HaTh:

3.1.1

- (hu3MUeCcKre OCHOBBI MEXAaHUKH;




3.1.2 | - OCHOBHBIE MOHSATHSI, 3aKOHBI H MOJIENTN MEXaHUKH, JJIEKTPUIECTBA U MarHeTH3Ma, KojgeOaHuid U BOJIH, KBAHTOBOM

(bU3UKH, MOJICKYISIPHOIM (DU3UKH U TEPMOIMHAMUKY, ONITHKH, ATOMHOM U SACPHOM (HH3UKH;

3.1.3 |- MeTOABI TEOPETHUYECKOTO U IKCIIEPUMEHTAIBHOTO HCCIICA0BAHNS B (pr3nke

3.2 | YmeTs:

3.2.1 | ucrronp30BaTh GU3WIECKUE 3aKOHBI TIPH aHAIH3E U PEIICHUHN TPOoOIeM MPOoeCCHOHATBHOMN e TeIFHOCTH

3.3 | Bmagersn:

3.3.1 | MmeTogaMu mpoBeeHUs PUIMUCCKUX H3MEPEHHI, METOIaMH KOPPEKTHOMN OIICHKH ITOTPEIIHOCTEH MPU MPOBEACHUH

(bHSI/I‘{eCKOFO 9KCIICPUMCHTA

4. CTPYKTYPA JUCHUIIJIMHBI (MOAY JIS)

Bun HaunmenoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | Hacos | Jlurepatypa | IlpIlo
3aHATUSA / Kypc AroT
Paznen | Pa3gen 1. @u3nyecKkue 0CHOBBI KJIACCHYECKOH MeXaHMKHU
Jlex Kunemaruxka /Jlex/ 1 2 JI1.1 0
IIp Kunemaruka. KunemaTuka nocTynaTeabHOIO U BpalaTeabHOro 1 2 J1.4 0
JIBUKEHMsI MaTepUalIbHOM TOUKH U TBepaoro tena. Junamuka. luHamuka
MIOCTYNaTeIbHOr0 ABMKEHUS Tesl. OCHOBHBIE TEOPEMBI U 3aKOHBI.
JluHaMuKka BpamaTeIbHOTO ABM)KEHHS TBEPAOTo Tena. PaboTa 1 sHeprus
B Mexanuke.Pemenne 3anau /IIp/
JIab OCHOBEI METOJJOB 00PaOOTKH Pe3yIbTaTOB U3MEPEHUH (DU3HUECKUX 1 4 J1.7 0
BennunH. OmnpeziesieHue IIOTHOCTH Tell IPaBUIIbHOM (Gopmbl.  /J1ab/
Cp Kunemaruka /Cp/ 1 8 0
Jlex Junamuka /JIex/ 1 JI1.1 0
Jlab OnpeneneHne YCKOpPEHUs CUIIbI TSKECTH 1o criocody beccens. 1 J1.7 0
OnpezeneHrne MOMEHTa MHEPLIMU MaxOBOI'0 Kojleca AMHAMUYECKUM
MeTooM. M3ydeHre OCHOBHOTO 3aKOHA JWHAMUKH BPAIIaTeIILHOTO
JBIDKEHHSI ¢ ToMouIbio MasiTHuka ObepOexka. /J1ab/
Cp Hunamuxka /Cp/ 1 10 0
Jlex Mexanndeckue Konebanus v BoJaHbI /JIex/ 1 2 J1.1 0
IIp Mexannueckue konebaHus 1 BOJHBL ['apMOHNYecKre KoIeOaHus U UX 1 1.4 0
XapaKTEPUCTUKU.
CroxeHre TapMOHHYIECKUX KoJIeOaHHI OTHOTO HATIPaBICHUS U
OJIMHAKOBOM YacTOThl. buenne. Pelienune 3agau
Mp/
Cp Mexanndeckue Koaedanus u BoaHbI /Cp/ 1 8 JI1.7 0
Paznen | Pa3zpen 2. Mosexkyasipuasi Gpu3nKa ¥ TepMOAMHAMUKA
Jlex MonexynspHo-KHHeTHUecKas Teopust /Jlex/ 1 2 JI1.1 0
IIp OCHOBHOE ypaBHEHHE MOJEKYISIPHO-KMHETUYECKON TEOPUH UACAIBEHOTO 1 2 1.4 0
raza. DJeMeHThl cTaTUCTUKU MakcBena u bonbimana. Perenue
3amua /Tlp/
J1a6 JIP 6 Onpenenenue OTHOLIEHUS YAEIbHBIX TETUIOEMKOCTEH BO3/yXa, 1 2 JIL.S 0
HU3MEPEHHBIX IIPH IIOCTOSIHHOM JAaBICHUH U TOCTOSHHOM 00beMe METOA0M
Knemana u Jlesopma /J1a6/
Cp MonekynsapHo-KHHeTHYecKas Teopust /Cp/ 1 0
Jlex Tepmogunamuka /JIek/ 1 2 JI1.1 0
Jlab JIP 7 3mepenue JUTHBI 3ByKOBOM BOJIHBIL,CKOPOCTH 3BYKa U 1 2 JI.5 0
koaddunmenta [Tyaccona mo ¢pa3oBbIM COOTHOIIECHUSIM. /J1ab/
Ip TepMoauHaMuKa. AHaJIN3 IEPBOrO U BTOPOro Hayasl TEPMOJMHAMUKY. 1 2 JI1.4 0
Temnoseie MamuHbL. Pemenne 3amayq /Ilp/
Cp Tepmoaunamuxa /Cp/ 1 6 JI1.6
HKP KonTponsnas pabora 1 /UKP/ 1 2 J1.3 0
Paznen | Pasgen 3. DiiekTpu4ecTBO
Jlex Onextpocraruka /Jlex/ 1 JI1.1 0
JIa6 HccnenoBanue anexTpocTatuueckoro mosis. OnpeneineHne eMKOCTH 1 6 JI2.1 0

KOHZIEHCATOPOB METOAOM OAJUTHCTHYECKOT0 TalibBaHOMETpa. M3mepeHue
COMPOTHBIICHHS U ONPECICHUE YACIBbHOIO COMPOTHBICHHS
npoBoHUKA. /J1ab/




IIp Onexrpocraruueckoe noie. HanpsokerHocTs n noteHnuan. [puanmm 1 2 1.4
cynepno3unuu. IIpumenenue reopemsl ["aycca juist pacuera
AIIEKTPUUECKHX TIOJICH. DIIEKTPOEMKOCTh YeJHHEHHOTO IIPOBOIHUKA 1
IUIOCKOTO KOHAEHCATOPA. DHEPTHs 3IEKTPOCTATHIECKOTO MO,
Juuamuka. J[MHaMuKa NOCTYNATENbHOTO ABMXKEHHs Tesl. OCHOBHBIE
TEOPEMBI U 3aKOHBI. JINHAMMKA BpaIaTeIbHOTO JBU)KCHUS TBEPAOTO
tena. PaboTa u sHeprus B Mmexanuke.Pemenne 3agaq /I1p/

Cp Onextpocraruka /Cp/ 1 6 J12.1
Jlex OnexrpoauHamuka /JIex/ 1 2 J1.1
Cp Onexrpoaunamuka /Cp/ 1 6

Paznen | Pa3zpen 4. DiekTpoMardeTusm

Jlex Marnaurocraruka /Jlex/ 1 2 JI1.1

IIp Marnurocraruka. MarautHoe nose. 3akonsl Amrepa, buo — CaBapa — 1 2 JI1.4
Jlarutaca u monHoro Toka. Cuna Jlopenna. /IBuxenue 3apsKeHHbBIX
YaCTHIl B MATHUTHOM Moje. JJuHamuka. [InHaMyKa MoCTymaTeaIbHOrO
IBrKeHUs Tesl. OCHOBHBIE TEOPEMBI M 3aKOHBI. JlMHAMuKa
BpAIIaTeILHOTO IBIKEHUS TBEpAOTO Tena. PaboTa u sHeprus B
Mexanuke.Pemenue 3amau /TIp/

JIab OmnpeneneHue ropU30HTAIBHON COCTABIISIONICH MATHUTHOTO OIS 3EMIIH. 1 2 2.1
Uccnenosanne marautHoro nons. /J1a6/
Cp MarnuTocratuka /Cp/ 1
Jlex MarnutHas uaaykuus. Teopus MakcBesuia AJist DJIEKTPOMAarHUTHOTO 1 2 JIT.1
oyt /JIex/
Cp MaruutHas unykuus. Teopus MakcBesia U1sl 31€KTpOMarHuTHOIO 1 4
nonst /Cp/
HUKP Kontponbnas padota 2 /UKP/ 1 2 J1.3

Pasnen | Paszmen 5. Onruka

Jlex dusnueckas onruka /JIex/ 1 4 JI1.1

JIab Omnpenenenue rIaBHOrO (POKYCHOTO paccTosHUSA JUH3. OnpeneneHue 1 4 J1.2
MoKasaTelnel NpeIoMICHUS KUIKOCTEH ¢ MOMOIIBIO pedpakToMeTpa
A066e. OnpezeneHne AIUHBI BOIHBI H3ITy4SHHUS J1a3epa IpH OMOIIH
nudpaknuoHHON pemeTkH. /J1ad/

Cp Omsnueckas ontuka /Cp/ 1 4
IIp Wntepdepennns n nudpaxnus cseta. [lomsapusanus ceera. Pemenue 1 2 J1.4
3amaq /Tlp/
Jlex KganToBas ontuka /JIex/ 1 2 JI1.1
JIab Omnpenenenue TeMIepaTypbl paCKaJeHHOTO TeJla OINTHYECKUM 1 2 J1.2
meronoMm. /JIa6/
Cp KsanToBas ontuka /Cp/ 1 2 J1.2
HKP Konrposnbhas padota 3 /UKP/ 1 2 JI1.3
Paznen | Pa3zmen 6. ATomuas u sizepHasi pu3uKa
Jlex Crpoenue aroma /JIex/ 1 2 JIT.1
Cp Crpoenue aroma /Cp/ 1
Jlex Snepnas ¢pusuka /Jex/ 1 2 JI1.1

5. COJEP’KAHUE JUCLUIIIMHBI (MOAY.JIST)

Paznien 1. dusnueckre 0CHOBBI KJIACCUYECKON MEXaHUKHU

Tema 1.1. Kunematuka

DneMeHTH KHHeMaTHKH. Mojienu B Mexannke. Cucrema otcuera. [loctynaTenbHoe NBHKEHUE TBEPAOTO Tea. TpaekTopus, THHA
MyTH, BEKTOp NiepemeteHns. CKOpoCTh M YCKOPEHHE TOYKH KaK MPOU3BOIHBIE painyca-BeKTopa 1Mo BpeMeHu. HopmanbsHoe 1
TaHTeHIMaJIbHOE ycKopeHus. Kinaccudukanus BUIOB JBIKEHHS.

Tema 1.2. lunamuka

Tpw 3axona nquHamuku HetoToHa. [TOHATHS Macchl ¥ CHITBL. BUIBI CHIJT B MEXaHUKE: TPSHHUS, YIIPYTOCTH U TATOTEHUs. VIMIyIbe Tena.
Nwmnynbe cunbl. BHenHue 1 BHYTpEHHHE CHIIBI. 3aKOH COXpPaHEHHs HMITYJIbCa MeXaHn4ecKoi cucteMbl. LleHTp mMacc (entp
MHEPLH) MEXaHUUYECKOW CUCTEMBI M 3aKOH €T0 JABHKECHHUS.

PaboTa MOCTOSHHOM M IEpEMEHHOM CHITBL. BrIpaskeHHe paOoThI CHIIBI Yepe3 KPUBOIMHEHHBIN HHTErpan. MOIIHOCTh. DHEPTHsl Kak
YHUBEpCAIbHAS Mepa Pa3TUIHBIX ()OPM JIBIKEHUS U B3auMoeHcTBrs. KiuHeTnueckas SHeprus MEXaHHIECKON CUCTEMBL. 3aKOH
COXpaHEHUS] MEXaHNUECKOW YHEPTUH U €T0 CBSI3b C OHOPOJHOCTHIO BpeMEHH. Yaap aOCONIOTHO YIPYTHX U HEYIMPYTHX TEll.
MoMeHT UHepLUH TBEPAOTo Tena OTHOCUTENbHO ocH. [Ipumeps ero Beruncnenus. Teopema Llteitnepa. MomeHT cuiibl. OCHOBHOE
yYpaBHEHUE TUHAMUKH BPAIIATSILHOTO IBHYKEHUS TBEPJIOTO TeJla OTHOCHTEIBHO HETOABIKHON OCH. 3aKOH COXpaHCHUST MOMEHTA
WMITYJICA U €TO0 CBSI3b C U30TPOITHOCTHIO MPOCTPAHCTRA.




3aK0H BCeMHUPHOTO TAroTeHus. [loTeHIanbpHast SHepris MaTepHaIbHON TOUKM BO BHEIITHEM CHJIOBOM IIOJIE U €€ CBSI3b C CHIIOH,
JeHCTBYIOIIEH HAa MAaTEPUANIbHYIO TOUKY. 3aKOH COXPaHEHHUS] MEXaHUUECKOI SHEPTHH U €ro CBsI3b C OIHOPOAHOCTBIO BPEMEHH.
JlaBneHue B )KUAKOCTH U rasze. Eaununs! usmepeHus aasieHus. 3akonsl [lackans u Apxumena. TedeHue uaeanbHON )KUAKOCTH.
‘YpaBHeHHE HEPa3pLIBHOCTH. YpaBHeHUE bepHyinu u cnencteus u3 Hero. TedeHue Bs3ko xkugkoctu. @opmynst HeroToHa
Croxca. KoadduueHT BI3KOCTH U METO/BI €r0 ONpeAeIeHHUS.

Tema 1.3. Mexanudeckue KoseOaHus 1 BOJHbBI

T'apmoHmYeckue Kone0aHus 1 X XapakTepucTuku. JnddepeHmansHoe ypaBHeHNE TapMOHNYECKHX KoJiebanuii. [IpyKuHHBIH,
(u3nueckuit 1 MaTeMaTUIECKUH MasTHUKY. DHEPTrUs rapMOHUYECKUX Kosebanuit. CroxkeHne rapMOHHYECKUX KosleOaHuii OXHOTO
HalpaBJIeHHs U OJUHAKOBOH 4acToThl. bueHue.

Cro)xeHns B3aNMHO ITEePICHINKYIIIPHBIX Konebanuil. durypsr JInccaxy. 3aTyxaronie 1 BHIHYKICHHEIE KoiaeOaHus. PesoHaHc.
BosHOBBIE Tponiecchl. MexaHn3M 00pa30BaHUs MEXaHIHUYECKHX BOJIH B YIIPYTroit cpeze. [IpofoapHbIe B HONEepeyHbIe BOIHEL
‘YpaBHeHUe TU10cKO# Oeryiieil BoaHbI. [IinHa BOJHBI M BOJTHOBOE YHCIIO.

Pa3pmen 2. MonekynspHas Gpu3nka 1 TepMOJHMHAMHKA

Tema 2.1. MonexynsapHO-KHHETUIECKast TEOpHUs

OmnbITHBIE 3aKOHBI UACANTBHBIX Ia30B. YpaBHeHue Knanelipona-Menaeneesa. OcnoBHoe ypaBHeHne MKT naeanbHbIX ra3os.
CpenHssi KHHETHYIecKasi SHePTHst MOJIEKYI. MoJeKyIsIpHO-KHHETHIECKOe TOJIKOBaHNE a0COIIOTHOH TeMITepaTypHl.

OeMeHTHI CTaTUCTHYeCKOH (pu3nku. 3akoH MakcBemIa IJIs pacipeiesIeHHs. MOJICKYIT HCaTbHOTO ra3a Mo CKOPOCTSIM.
Bapomerpuueckas dopmyna. 3akoH bonbliMaHa 1 pacnipeeeHus YacTHI] BO BHEIITHEM NTOTEHIMAIbHOM Hone. CpegHee yuciao
CTOJIKHOBEHHIT ¥ CpeIHSAS JUIMHA CBOOOJHOTO MTPOOEra MOJIEKyII.

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

Tema 2.2. TepmoanHamuKa

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

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

Cutel ¥ MOTEHIIUATBHAS YHEPTHS MEKMOJIEKYIIIPHOTO B3auMoaeiicTBus. D QeKkTUBHBIN TuaMeTp MoJeKyl. YpaBHeHue BaH-nep-
Baanbca. ®@asoBsle nepexoas! | u 2 poaa. Kputnueckoe cocrosinue. Tpoitnas Touka. OcOOEHHOCTH TBEPJOTO U KUIKOTO COCTOSHUM
BelecTBa. IloBepxHocTHOE HaTskeHUe. CMaunBanue. KanusuisipHble sIBIEHUS.

Pazgen 3. DnexTpuuecTBoO

Tema 3.1. DnexTpocraruka

3akon Kynmona. HanpskeHHOCTE M CHIIOBBIE JIMHUH HANPSHKEHHOCTH DJIEKTPUYECKOTO 1Mo, [IpHHINIT Cymiepo3nimm
aeKTpuueckux noiueil. Ilpumep pacuera HaNPsSKEHHOCTH I0JIS, CO34aBaEMOM CUCTEMOH 3apsAn0B. I10TOK BEKTOpa HANIPSKEHHOCTH
anexTpuueckoro nonsa. Teopema Octporpaackoro-I'aycca

PaboTa cHI1 3JIeKTPHYECKOTO MO O IMepeMEnIeHHIo 3apsaa. L{npKysamus BekTopa HanupspkeHHOCTH. [1oTeHInabHEBIA XapakTep
3NEKTPOCTATUUECKOTO MO, [ToTeHnma 3MeKTpUIecKoro nojst. DKBUIIOTCHIIHATIBHBIE IIOBEPXHOCTH. CBsI3b MOTEHITHANA C
HAMPSHKEHHOCTBIO OIS, DJIEKTPUYEcKoe MoJie B IUAIEKTPUKaX. THUITBI IU3IEKTPUKOB. Buas! nonspusanuu. BekTop nonspusanuu.
ITpoBOTHHMKH B ANIEKTPOCTATHUECKOM MOJE. DIEKTPOEMKOCTH ITpoBoaAHNKA. KonaeHcaTops! v ux Buabl. GopMyrna MiIocKoro
KoHJeHcaTopa. CIiocoObI CoeTMHEHH KOHAEHCATOPOB B 0aTapero. DHEPrHs 3IeKTpocTaTndIecKoro rmojs. O0bpEMHAS IIIOTHOCTh
SHEpTUH.

Tewma 3.2. DnexTpoauHaMHKa

ITocrosiHHBIN 3neKTpUYecKuil Tok. Buasl Hocutene 3apsa B pa3nuuHblx cpeaax. Cuia Toka. Bexrop miotHoctu Toka. 9/1C
HCTOYHMKA TOKa. 3akoH OMa IS y4acTKa U MOJHOM renu. CONpoTHBIICHHE W IIPOBOJMMOCTH ITPOBOIHUKOB, UX TEMIICpaTypHas
3aBHCUMOCTb. Pacuer conpoTuBiIeHUH IPH pa3aIuYHbIX BUIaX COEIMHEHUI.

Pabota 1 MOIIHOCTE 351eKTpHUecKoro Toka. 3akoH [xoyns-Jlenna. [IpaBuna Kupxroda u npuMenenne ux kK pacuery
Pa3BETBIEHHBIX IIETICH.

Paznen 4. DnekrpoMarHeTusm

Tewma 4.1 Maraurocraruka

MarnutHoe none. Uaaykuus MarHuTHOro nojst. Cunossle IMHUM MarHUTHOTO OJISL, €0 BUXPEBOU XapakTep. 3akoH AMmepa JUis
CHUJIBI, IEHCTBYIOLIEN Ha IPOBOHUK ¢ TOKOM. [IpaBuio neBoii pyku. MarHuTHeli MOMEHT KOHTYpa ¢ TOKOM. KOHTyp ¢ TOKOM B
MarHuTHoOM nouie. [IpuHnun paGoTsl snekrpoasurarens. 3akon buo-Casapa-Jlamiaca u ero npuMeHeHHe K pacyeTy MarHUTHBIX
noset (IPsIMOTO ¥ KPYTOBOTO TOKOB).

Cuitbl B3aNMOJEHCTBHUS MapaIeIbHBIX TOKOB. 3aKOHBI AMriepa. J[BIDKeHUE 3apsHKEHHBIX YacTHIl B MarHUTHOM mojne. Cuna
Jlopenna. [upkynsiuust Bekropa H u B. 3akoH nosgHoro Toka. MarHuTHOE 1oJie cojieHou 1a M Topouaa. [1oTok BeKTOpa MarHUTHOM
unaykuuu. Teopema I'aycca ans nosis B. Ilotok Bekropa B uepes cosnenounn.

Tema 4.2. MarnutHas uaaykuus. Teopus Makcseia 1Jis 3J€KTPOMarHUTHOTO OIS

Pabota o nepemMenieHnIo NPOBOAHUKA U KOHTYPa C TOKOM B MAarHUTHOM IoJie. DJIEKTPOMAarHuTHas HHAYKIHA. 3akoH Papajes u
€ro BBIBO/J] U3 3aKOHA coxpaHeHus sHeprud. IIpasuino Jlenna. SBnenne camonnaykuuu. MHaykTHBHOCTB KOHTYpa. D/1C
caMOuHAyKIuU. B3auMHas MHAyKIUS.

MarnuTHOe moJje B BemecTse. THUIBI MarHEeTUKOB (JIUa-, Mapa- 1 (eppOMarHeTUKH), UX pu3udeckas npupoga. HamarHn4eHHOCTS.
MarnuTHas npoHuIiaeMocTsb BeuecTBa. OcHOBBI Teopun Makcsenna. Tok cMmelieHus. YpaBHeHUs: MakcBelia B HHTErpaabHON
bopwme.

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




OneKTpoMarHUTHBIE KoslebaHus. ['apMOHMYeCcKHe, 3aTyXalole U BEIHYKIeHHbIe Konebanus. [lonaTue o pe3oHaHce.
OneKTpOMarHUTHBIE BOIHBI U UX cBoiicTBa. Illkana 3MeKTpOMarHUTHBIX BOJH.

Pa3pmen 5. Ontuka

Tema 5.1. ®usndeckas ONTHKA

OCHOBHBIE 3aKOHBI T€OMETPUYECKOH ONTUKH. AOCOIIOTHBIM U OTHOCUTEINIBHBIN MTOKa3aTeNu npeaoMieHus. Mx ¢pusnaeckuii cMbIct.
SIBneHue MOTHOTO BHyTpeHHeTo oTpaxkerus. CBeToBosl. Chepudueckue 3epkana. @opmyna 3epkana. [loctpoeHne H300paskeHMH.
Tonxkue nmun3bl. @opmyna nuH3bL [TocTpoeHne H300paxKeHHH.

BonHoBas 3neKTpoMarHuTHas Ipupoja cBeTa. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOIH. Bpems u amuHa
korepeHTHOCTH. [IpocTpancTBeHHAs KorepeHTHOCTE. VIHTepdhepernus ceeta. Merons! HabmroneHns naTepdepeHnny ceera. Pacyer
unTepepennun B onbite FOHTa. MHTepdepeHnns cBeTa B TOHKUX IUTEHKaX. [1010CH paBHOW TOJIIMHEI X PaBHOTO HAKJIOHA.
Konbua Hetorona. [Ipumenenne uaTepdepeHn B HayKe U TEXHUKE.

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

IMonapusanus ceera. EcTecTBeHHbIH U MoIsipu30BaHHbIN cBeT. 3akoH Mamtoca. [lomsipusanust cBeTa Npy OTPaKEHUU U
IIPEJIOMJICHUM Ha rPpaHulle ABYX OUAJIEKTPUKOB. 3akoH bproctepa. J[BoitHoe nyuenpenomiuenue. [Ipusma Hukomns. [onspouns! u
HOJAPHU3AIOHHBIC TPU3MBIL.

HckyccTBeHHas ontudeckas aHusorponus. I dextsl Keppa u @apanes. Ontuuecku akTUBHBIE BellecTBa. JJucnepcus caera.
DeMeHTBI 3IEKTPOHHOI Teopuu aucrepcun ceera. [lormomenue (abcopbuust) ceera. 3akon byrepa.

Tema 5.2. KBanrtoBas ontuka

TemnoBoe U3ITydeHHE U €r0 XapaKTepUCTUKU. AOCOIIOTHO yepHoe Teno. 3akoH Kupxroda. 3akon Credana - bonbimana.
Pacnipenenenune sHepruu B CieKTpe abCOIIOTHO YEPHOTo Teila. 3akoH cMmereHns Buna. ®opmyna Penes-/xuHca.

SIenenue dpororddexra. BHemHmit poTorddekt u ero 3akonsl. PoTOHEI. YpaBHeHHe DWHINTEHHA 11 BHEITHETO (hoTodddeKTa.
Macca n ummynsc ¢ortoHa. J{aBnerne cBera. OnbiTel JleOenena. Jlazeps!, mpuHINN EHCTBUS, YCTPOICTBO U IPUMEHEHHE.

Pa3nen 6. AToMHas U siiepHast pU3nKa

Tema 6.1. Ctpoenue atoma

Mogenu aromoB Tomricona u Pezepdopaa. Dmmuprueckie 3aKOHOMEPHOCTH B CIIEKTPaX UCIYCKAHUS U MTOTJIOMIEHHS aTOMOB.
®opmyna Punbepra. JInneiuartelii criektp aroma Bojopoia. OCHOBHBIE CEPUH CIIEKTPAIbHBIX JTUHUH.

Bouna JIyn ne Bpoiisst. OnbITHOE 000CHOBaHUE KOPITYCKYIISPHO-BOJHOBOTO Jyaji3Ma CBOWCTB BeniecTBa. COOTHOIICHUS
HeompeseneHHocTel ['elizeHOepra kak MposiBICHHE KOPITYCKYIIPHO-BOITHOBOTO Jyalli3Ma CBOICTB MaTepru. BonHoBas GyHKIMS 1
€€ CTaTUCTUYECKHi cMbIci. YpaBHenue llpénunrepa 1uist craluoHapHBIX COCTOSTHUI.

IMoctynarer bopa. BopoBckas Teopust aToMa BOJOpO.ia U BOJOPOAOIIOT00HOTO HOHA. ATOM BOJIOPOZAa B KBAHTOBOI MEXaHUKE.
KsanToBble uncna. CiuH 3nekTpoHa. CiHOBOE KBaHTOBOE uncio. [Ipunnuun ITaynu. Pacnpenenenue 31€KTPOHOB IO COCTOSHUSM.
Tema 6.2. SAnepras puzuka

PentrenoBckue cnekTpsl. 3akoH I'. Mo3nu. Ilornomenue, CHOHTaHHOE U BBIHYKAEHHOE H3inydeHue. [lonarue 06 onTuueckux
KBaHTOBBIX TeHepaTopax (J1asepax). Pasmep, cocras u 3apsin aToMHOTO sigpa. MaccoBoe U 3apsioBoe uucia. Jlepekt maccel n
SHEPrus CBA3U A1pa.

B3anmoneiicTBue HyKJIIOHOB U IOHATHE O CBOMCTBAX U MPUPOJIE AAEPHBIX cuil. Monenu siipa. PaaroakTuBHOE U3ITydeHUE U €ro
BUJIBL. 3aKOH PaJHOaKTUBHOTO pacliafa. 3aKOHOMEPHOCTH U IMPOMCXOXKICHHE alb(da, OeTa - 1 raMMa-u3ITydeHHsI aTOMHBIX sIep.
TTonsiTHE O SIAEPHBIX pEaKUAX U UX OCHOBHBIX THUMax. McKyccTBeHHas paAroakTUBHOCTD. JleneHue Tsokenbix saep. Llennas
peaxuus genenus. [loHsTue o simepHOi SHepreTke. Peakuuys cuHTe3a aTOMHBIX sifep. [Ipobnema ynpaBisieMbIX TEpMOSIEPHBIX
peakiuii. DeMeHTapHbIe YacTHIBL. X KitaccupuKamus.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHIOB OLICHOYHBIX CPEACTB

BeImoHeHre U 3amuTa 1ab0opaTopHBIX padoT
BelImosHEeHHE CaMOCTOSTENBHBIX pabOT

3auer

DK3aMeH

6.2. Tembl NHCBMEHHBIX PadoT

He npemycMoTpeHO y4eOHBIM ITaHOM

6.3. KonTpoabHble BONIPOCHI U 3aJaHUS

TunoBsle NpakTUYECKHUE 3aaHUs K K3aMEHY 110 IUCLMIUIMHE!

3ananue 1. [IpsmonuHeliHoe NBUKEHHE MaTEPUaIbHOW TOYKH OMHMCHIBAETCS 3aKOHOM . HaliTh skcTpemanbHOe 3HaUeHHE CKOPOCTH
Toukd. KakoMy MOMEHTY BpeMEeHH OT Hauaja ABHKECHHUSI OHO COOTBETCTBYET. B Kakoif MOMEHT BpeMEHH CKOpOCTb 7

3amanue 2. B 0HOpOIHOM MarHUTHOM moJjie ¢ uHaykimer 0,35 Ta paBHOMepHO ¢ yacToTo# 480 00/MUH BpalaeTcs pamka,
conepxamast 1500 ButkoB miuomansio 50 . Ock BpallieHus JEXKUT B IVIOCKOCTH PAMKH U NMEPIEHAMKYIIAPHA JIMHUSIM UHIYKLUH.
Onpenenuts MakcuManbHy0 DJ1C UHAYKIMY, BOSHUKAIOIIYIO B paMKE.

3aganue 3. IIydyok eCTECTBEHHOTO CBETa MaJaeT Ha CUCTEMY U3 4 HUKOJIEH, INTOCKOCTh MPOMYCKaHUs KaXKIO0Tr0 U3 KOTOPBIX
noBepHyTa Ha yroi 30° OTHOCUTEIBHO MJIOCKOCTH MPOITyCKaHUs MPeabIAyLero HuKossi. Kakas uacTb CBETOBOI'O IIOTOKA NPOXOAUT
gepes 3Ty cuctemMy? [ToTepsMyi HHTEHCHBHOCTH CBETa B HUKOJISIX TPEHEOPEUb.

TumoBsIe BONPOCHI K 3aIUTe J1ab0paTopHOi paboThl «/3ydeHre OCHOBHOTO 3aKOHA TUHAMUKHU BpPAIIaTeTbHOTO IBUKEHUS C
nomonibto MasitHuka Obepoeka.»




1. Kakoe nBmkeHHe Ha3bIBaeTCsS BpallaTelbHBIM?

2. Coopmynupyiite BTopoit 3akoH HploTOHa U1 BpamareabHOro ABMKeHUs. CpaBHHUTE C 3aKOHOM JUISl IIOCTYIATEIbHOTO
JIBYDKCHUSL.

3. Uro Takoe MOMEHT MHepnuH Teaa? MOMEHTHI HHEPIUX TeJ IPaBUIbHON (GopMbl: 00pyda, MUIMHIpPA, MIapa, CTEPIKHS?
4. UeMy paBeH MOMEHT MHEPLHMU CUCTEMBI Ten?

5. Chopmynupyiite Teopemy lllteiinepa.

TuroBsle BOIPOCH! K 3aIuTe 1abopaTopHOil paboTs! «OmpeaeneHne ropu30HTAIBHOI COCTABMIAIONIEH MAaTHUTHOTO MO 3eMIIID)
[Haiite onpeneneHue 3IeMeHTaM 36MHOI'O MarHeTU3Ma.

Chopmynupyiite 3akon buo-Casapa-Jlamnaca.

OOBsICHUTE NIPUHIMI CYNEPIO3UIUN MaTHUTHBIX TOJIeH. ['ie oH ucnons3yerca B pabore?

UeMy paBHBI HANPSHKEHHOCTh U MHAYKIUS MarHUTHOTO TOJSI B LIEHTPE KPYroBOTO TOKA.

Kak BBIMIIAUT MarHUTHOE NOJI€ KaTYIIKU?

B kakux eguHHMIax u3MepseTcs HanpsyKeHHOCTh MarHuTHoro moiisd B cuctemax CHU u CI'CM? Kakas cBs3b Mexay HUMHU?
Uro Takoe MOTOK MAarHUTHON MHAYKIMU KaTyIIKH?

OOBsICHUTE YCTPOMCTBO M NMPUHLUI JEHCTBUS TAaHTE€HC - TaJIbBAHOMETPA U YKAXKUTE, JUISl KaKUX MPAKTUYECKUX LeJIelH OH
TPUMEHSETCSL.

9. IMowemy m3MmepeHus HanboJee TOUHBI MIPU yIilaX OTKIOHEHHs ONM3Kux K 45°7

TumoBsle BONPOCHI K 3aluTe J1abopaTopHOi paboTsl «Onpenenenue UIMHBI BOJIHBI U3Ty4eHHs Ja3epa MpH MOMOILN

I PaKINOHHOMN PEIIeTKI»

B dem 3akirouaetcs sBIeHUE WHTEpHEepeHIINN?

B uem 3aknrouaercs sBieHue audpaxmaumn?

OOBSACHUTH SIBJICHUE Tepepacipe/iciCHHsT CBETOBOM SHEPTUH NpHu audpakuum?

Kaxme MCTOYHHKHM 3JIEKTPOMAarHUTHBIX BOJIH SBIIIOTCS KOTEPEHTHBIMHU?

Uro Takoe audpakimonHas pemeTrka? dopMyna TIaBHBIX IU(PAKIOHHEIX MaKCHMYMOB.

Ha nudpakumoHHylo penieTky HOpMalbHO MaJaeT HapajuleNbHbIH MyqoK Jdydei ¢ amuHaMu BoiH Al u A2 (A1 > A2). late
PHUCYHOK (XOJI JTydeii), COOTBETCTBYIOIIUH MepepacpeesicHuto sHepruu B mopsiakax k=0, k=1,k=2

PN WD =

SU R~

TumnoBsie TCOPETUUYCCKHE BOIPOCHI K 9K3aMCHY IO AUCHHUIIINHE:

1. Mogenu B mexanuke. Cuctema orcueta. TpaekTopus, JUIMHA ITyTH, BEKTOP IMEPEMELICHUS.

2. BekTophl CKOPOCTH, YCKOPEHHS €r0 COCTABISAIOMNE (TAaHIeHINAIBHOE M HOPMAJIBHOE YCKOPEHHS).

3. [IpsiMonuHeiiHOe paBHOMEPHOE IBIDKEHHE MaTepHaibHOM TOUKH. YpaBHEHMs ABHMXKEHUs. | paduku myTH, CKOPOCTH U
YCKOPEHHUS.

4. Cro)xeHre B3aUMHO MEPIECHANKYIAPHBIX KOIeOaHHH.

5. Buapl MexaHMYeCKHX BOJIH.

6. VYpaBHeHHe Oeryiieit miockoit BomHbl. MHTephepeHIs BOIH.

7. JIBmxeHue Ted B JKUIKOCTAX M ra3ax. [logpemHas cuiia, T0OOBOE CONPOTHBIICHHE.

8. Teuenue Bsazkoll xkunkoctu. @opmyna HeroToHa. PeskuMBl TeueHHS KUIKOCTH.

9. Koaddumment Bsazkoctu U Metozsl ero onpenenenus (Ctokca u Ilyaseiins).

10. Teopema Octporpanckoro- I'aycca 11 37€KTpUYECKOro Mol B IU3IeKTpuKe. JudaeKTpudeckasl MIPOHUIIAEMOCTb CPE/bI.
11. DHEprust AMEKTPOCTATUYECKOTO TMOJIL. DHEPTUs 3apsHKEHHOTO YEIWHEHHOTO IIPOBOJHUKA.

12. MarauTssli notok. Teopema Octporpaackoro-I'aycca i MarHUTHOTO ITOJIS.

13. PaGora mepemerieHus NPOBOJHUKA U KOHTYpa ¢ TOKOM B MarHUTHOM IIOJI€.

14. DneKTpoMarHuTHasi MHAyKnus. 3akoH JleHua.

15. INonspu3anus cBeTa IpU ABOMHOM IydenpenomiieHud B kpucramiax. [Ipusma Huxomns. 3akon Mairoca.

16. HckyccTBeHHass onTHUYeCKas aHU30TPOIHsL. AHAIN3 HANPSHKEHHOTO COCTOSHUSA JeTajkeil MOIsIPH3alHOHHO-ONTHYECKUM
METOJIOM.

17. Bpaienue miockocTy NOJIsSpU3aluy ONTHYECKH aKTUBHBIMH BellecTBaMU. OnpesieneHue KOHIEHTPalu pacTBOPOB
HONAPUMETPUIECKUM METOOM.

18. ®usuka aroma. Monenu aroma. [loctynater bopa.

19. Teopus atoma Bomopoaa mo bopy. Ypouu sueprun. CepuanbHas Gopmyina bamsmepa.

20. PeHTreHOBCKME CHEKTpPBI U3IydeHUs. 3akoH Mosnu

21. DneMeHTHl PU3UKH AJIEMEHTAPHBIX YacTULl. THIBI B3aUMOJEHCTBUH dJeMeHTapHbIX yacTHll. [IoHsATHE O KBapKax.

6.4. Meronmueckune MaTepuaJibl, ONpeae/somue npoueaypbl OHeHUBaHUuA

MeTtoauka oueHKH J1abopaTOpHBIX paboT

CTyIeHT 0IKEH BBIOJIHUTD U 3alllUTHTh BCE JIA0OpaTOpHbIE pabOThL, MPEAyCMOTPEHHBIE IIPOTrPAMMO JUCIUIIINHBEIL.
JlabopaTopHast paboTa CUMTAETCS 3AIIMIIEHHON TIPH YCIIOBHUH YAOBJIETBOPUTEIBHBIX OTBETOB Ha HE MeHee 85% BCeX KOHTPOIBHBIX
BOIIPOCOB, TIPHBEACHHBIX B KOHIIE KaXKA0H pabOTHI B Ta0OPaTOPHOM MPAKTUKYME, a TAK)KE BBIMIOIHEHUS TECTOBBIX 3aJaHHUH 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 0 TUCIIUTIINHE
TeopeTndeckast 9acTh 3K3aMeHa MO JUCIUIIIMHE MPEACTaBIsIeT cO00I KOMIIIEKC BOIPOCOB HAa YCBOGHHE IIPOICHHOr0 MaTepHuania -
TEPMUHBI, OTIPEACIICHUS], 3aKOHBI.




B pamkax TeopeTudeckoi yacTé 00ydaroImuiics, I KaX10ro 3aJaHus, (JopMyIHpyeT MPaBIIbHbIE C €r0 TOYKH 3PEHHS OTBETHL
3a7aHue CUUTAETCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEPHBIE OTBETHI HA BOMPOCHL. B MpoTUBHOM citydae 3afaHue
CUYHUTAETCSl HEBBITIOJIHEHHBIM.

IIpakTHyeckas 4acTh 9K3aMEHa 110 JUCLUIUIMHE NIPEJCTABIAET 3a1a4l, HAIPABJIEHHbIE HA BBIABICHHE BO3MOXXHOCTU IPAKTUYECKOTO
NPUMEHEHUS! KOHKPETHOTO TEOPETHUECKOT0 paszena.

OK3aMEH BBICTABIISIETCS C YUETOM PE3YIbTATOB BBIIOIHEHUS TEOPETHUECKON U MTPAKTHYECKOH 4acTell B COOTBETCTBUH C
TPUBEICHHBIMH HIDKE TPEOOBAHUAMHI.

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

4 (xopormo) 75+84 Bce 3amaHus BEIONHEHBI B COOTBETCTBHH C TPEOOBaHMAMH, B 00BEME JOCTATOYHOM IS 0OIIEro
(hyHKIIMOHUPOBAHMS CHCTEMBI HJIH BBITIOJIHEHO JBA 33/IaHUS B COOTBETCTBHU C TPEOOBAHUSAMH, B IIOJIHOM 00BeMe 1 O3 OmHOOK.

3 (YHOBIETBOPUTEIHHO) 50+74 BrinonneHo He MeHee ABYX 3aJaHWil B COOTBETCTBUU C TpeOOBaHUSIMH, B 00BeMe
JOCTaTOYHOM JUIsl 00IIEero (QYHKIIMOHUPOBAHUSI CHCTEMBI

2 (HeyIOBJIETBOPUTEIHHO) <50 BrimonHeHO MeHee BYX 3aIaHUH B COOTBETCTBHH C TPEOOBaHWAMH, B 00beMe

JOCTaTOYHOM JUI 00IIeTO (DYHKIIHOHHPOBAHUS CUCTEMBI
HToroBelii 0ant 3a 5k3aMeH BBICTABIIETCS 10 OLEHKE Xy/uIeil yacTu. B cropHbIX caydasx npenojaBaTenb BOpaBe 3a1aBaTh
YTOUHSIOIIUE BOIPOCHI U 1aBaTh JONOJHUTENbHbIE IPAKTHUECKUE 3aJaHUS.

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

7.1 Pexomenyemasi iuTeparypa

7.1.1. OcHoBHas iuTEpaTypa

ABTOpBI, COCTaBUTENU 3aryiaBue WznarenscTBO, oA
JI1.1 | Tpodpumona Taucus Kypc ¢usuku: yued. mocobue i HHKESHEP.-TEXH. CIIeIl. By30B Mocksa: Axanemus, 2010
MBanoBHa
JI1.2 | CurumoB Bnanucnas Onruka. ®usnka aToma: 1a00paTOPHBINA MPAKTUKYM 10 (PH3HKE Hosocubupck: CI'YBT,
HBanoBuu, 2016
IIpoTononosa Huna
ITaBnoBHa
JI1.3 |Buxkynos C. B., ®uznka: cOOpHUK 3a71ad Hosocubupck: CI'YBT,
Curumos B. 1., 2017
Tpeiakuna E. T.
JI1.4 | C.B. Bukynos, B.I1. dusmka: yued. mocodue Hosocubupck: CI'YBT,
Curumos, E.T. 2017
Tpemkuna, A.C.
SpocnaBueBa
JI1.5 | Hukutenko AHaTtonuii |JIabopaTopHBIH MPAKTHKYM IO MOJICKYJIAPHO# (pHU3HKe: MPaKTHKyM Hosocubupck: CI'YBT,
I'eopruesuy, SIkoBieB 2019
Bnagumup
HuxonaeBuu,

CurumoB Brnanucnas
WBanosuy, TpeiHKHHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBmoBHa, ["'onoBaHoB
Muxann HukonaeBud

JI1.6 |Huxurenko AHatomuii |JlaGopaToOpHBIH IPAKTUKYM IO MOJNEKYISPHON (pU3MKE: MPAKTUKYM Hosocubupck: CI'YBT,
I'eoprueBuny, SIkoBneB 2019
Buagumup
Huxomaesuu,

CurumoB Buaaucias
NBanoBu4, TpbrIHKUHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'otoBaHOB
Muxann HukomaeBud

JI1.7 |Huxurenko AHatomuii |JlabGopaTOpHBIH IPAKTHKYM ITO MEXaHHUKE Hosocubupck: CI'YBT,
I'eopruesuuy, SkoBies 2018
Buagumup
Huxkonaesuu,

Curumos Brnagucnas
WBanosuy, TpeiHKHHA
Enena TpanuesHa,
IIporononosa Huna
ITaBnoBHa, ['omoBanoB
Muxaun Hukonaesuu




7.1.2. Jlono/IHUTe/ILHAS TUTEpATypa

ABTOpBI, COCTaBUTEIU

3ariaBue W3narenscTBO, TOI

JI2.1 | Opnos Tpaauit
Bacunbesuu,
CuHrokoB Muxann

IlerpoBuu

JlabopaTOpHBIi MPAaKTHKYM O (pr3nke. DINeKTPUIECTBO, MATHETH3M

Hosocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAY JIS)

Hasnauenne

Ob6opynoBaHue

Jlabopatopusi onTHKH W (HUBHUKU
aToMa - ydeOHasl ayAuTOpHS s

AymutopHas pocka; Kommrekt yweOHoi MmeOenm; JlaGoparopHsle ycraHoBKH: OmpeneneHue
TJIaBHOTO (POKYCHOTO paccTOSHHA JHH3BL, OIpeneneHue Mmokas3aTels IPeOMICHHS KXHIKOCTEH ¢

MIPOBEICHHS nabOpaTOpHBIX | moMoOIIBI0  pedpakTtomerpa AOOe; OmnpenencHue [UIMHBI BONHBI  Jlazepa INPH  [MOMOIIA

3aHATHI mudpaknnoHHOW pemeTkn; OnpenelieHHe KOHICHTPAIMH CaXapHBIX PAacTBOPOB C MOMOIIBIO
caxapumerpa, 2 mT.; OmnpeneneHue TeMrepaTypbl packan€éHHoro Tena; lccnemoBanue
JIMHEWYaToOro CIeKTpa BOAOPOA M ONpeIeeHus MOCTOsHHOM Punbepra

YyeOHast AyAUTOPHS i | AyoutopHast nocka; Komruiekt yueGHON Mebenu; MynbTuMennitHoe o0OpYAOBaHUE: MPOEKTOP

MIPOBEAECHUS 3aHATHH | (CTallOHAPHBIN), 3KpaH (cTanuoHapHsbIi), [TK (mepeHoCcHOI)

JEKIIMOHHOTO THUTIA

YuebHas ayJUTOpHs quist | AynuropHas focka; KoMiuiekT yae6HoM Mebenn

MIPOBEICHHS MPaKTUIECKUX

3aHATHHA

[Tomemenne ot | Kommnekr  ydeOnoit wmebemm; [1K 10 mT.,, noxgkimrouyeHHbIX K cetd "UHTEepHeT" H

CaMOCTOSITENIbHOM paboThl | 00ecreunBaOImMX  JAOCTYIl B OJEKTPOHHYI0  HH(OPMAIMOHHO-00pa30BaTENbHYIO  Cpemy

00yJaroumxcs YHuBepcurera.




