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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:

221

CynoBoe 311eKTpoo0OpyI0BaHUE U OCHOBBI AJIEKTPOTEXHUKH

222

Texangeckas pusnka

223

JKon0rus

224

OCHOBBI HAYYHBIX UCCIIETOBAHUN

225

TexHoMOrMYecKas (HpOGKTHO—TCXHOHOFH‘IGCKEIH) IpaKTUKa

226

dunocodus

227

TexHoMOrHYecKas (HpOGKTHO TeXHOJ’[Ol"I/I‘-ICCKaﬂ) IMpaKTUKa

3. KOMIETEHIIMA OBYYAIOIMETI'OCs, ®OPMUPYEMBIE B PE3YJIBbTATE OCBOEHUSA JUCIIUITJINHBI

(MOJIY.JIsT)

YK-1: Cnocoben OCYHIECTBJIATH IOUCK, KpI/lTl/I‘leCKI/lﬁ AHAJIU3 U CHHTE3 I/IH(l)OpMa[Il/Il/l, NPUMEHATH CHCTEMHBIH MOAXO0 IS
pelIeHUus MOCTABJICHHBIX 3a1a4

VK-1.1: YMeHue ocymecTBISITh OUCK, KPUTHUYSCKHIHA aHATTN3 1 00001IeHrne nHPOPMALIUH, TPUMEHEHNE CH-CTEMHOTO TIOAX0/1a IIPH
peleHny 3a1a4

YK-1.2: IlpuoOpeTreHue, CTpyKTypHpOBa-HH1e, MPIMEHEHHE MaTeMaTHYe-CKUX, €CTECTBEHHOHAYYHBIX 3HA-HUH JUIs pelIeHus 3a/1a9 B
npodec-CHOHATBHON e TeNbHOCTH

YK-6: Cnioco0eH ynpapJ/isiTb CBOMM BpeMeHeM, BHICTPAMBATh M PeAJIM30BbIBATH TPAEKTOPHIO CAMOPA3BUTHS HA OCHOBE
NPMHIUIIOB 00PA30BaAHMS B TeYeHHeE Beell JKM3HU

YK-6.1: OnpeneneHue MpUOPUTETOB COO-CTBEHHON IESATENBHOCTH, TMYHOCT-HOTO Pa3BUTHUS U MPOGHECCHOHATE-HOTO POCTa

VK-6.2: OueHka HHAUBUAYAITEHOTO JTHY-HOCTHOTO IMIOTEHIIANIA, BBIOOP TEX-HUK CAMOOPTaHHU3AIIH M CAMO-KOHTPOJIS IS
peanuzaryn co0-CTBEHHOH NEeITeNBHOCT

B pe3yiibTaTe 0CBOCHUN JUCHHUIIIMHBI Oﬁy'-lal()]].ll/lﬁ(‘.ﬂ JOJIZKCH

3.1 |3uarn:
3.1.1 | ocCHOBHBIE TIOHSATHS, 3aKOHBI U MOJIETT MEXaHUKH, JIIEKTPHUYECTBA M MATHETH3Ma, KOJIeOaHU U BOJIH, KBAHTOBOH (pr3HKH,
CTaTUCTUYCCKOM (DU3UKH U TSPMOANHAMUKH, METO/bI TEOPETUUCCKOTO U IKCIIEPUMEHTAIBHOTO UCCIICIOBAHUS B (PH3HKE
3.2 [ Ymern:
3.2.1 | nonp30BaThCA U3MEPUTENBHBIME IPUOOPAMU; YMETh OLICHUBATH YUCICHHBIEC TOPSAKHA BEINYHH, XapaKTEPHBIX IS
Pa3ITUYHBIX Pa3AeiiOB €CTECTBOZHAHMS
3.3 | Bragern:
3.3.1 | MeTo1TaMU TEOPETHUECKOTO U SKCIIEPUMEHTAIBHOTO UCCIEI0BAHUS, HABBIKAMH 0€301acHOi paboThl C 000pyOBaHUEM,
00pabOTKK M aHATN3a IKCIIEPUMEHTATIBHBIX JaHHBIX
4. CTPYKTYPA JUCHUIIJIMHBI (MO1Y JIS)
Bun HaumeHoBaHuUe pa31e/ioB U TeM /BU] 3aHATHS/ Cemectp | YacoB | Jluteparypa | IIpIlo
3aHATHSA / Kype AroT
Paznen | Pa3pen 1. ®@u3uyeckue 0CHOBBI KJIACCHYECKOH MeXaHUKHU
Jlex Kunemaruka /Jlex/ 1 2 JI1.1 0




IIp Kunemaruka KuHemaTrka IOCTYIAaTEIBHOIO U BPAIATEIbHOIO JIBUKEHUS J1.5
MaTepUaIbHOI TOYKH U TBepaoro Tena. Pemenue 3amnay /I1p/
Jla6 Kunemaruka. JlTabopatopHas padota 1. OCHOBBI METOJIOB 00paOOTKH JI1.8
pe3ynbTaToOB U3MEepeHHU (pU3NIecKuX BenndnH. JlabopaTopHas padota 2.
Omnpenenenue MIOTHOCTH TeN MpaBUIbHON Gopmbl. /JIab/
Cp Kunemaruxka /Cp/
Jlex Junamuxa /Jlex/ JI1.1
IIp Junamuka. J[iHAMHKa MOCTYIATENBHOTO ABIKECHUS Tell. OCHOBHBIE J1.5
TEOpeMbI U 3aKOHBI. J[MHAMHUKA BPAIIaTeIBHOTO IBI)KEHHUS TBEPHOTO
tena. PaboTa u sHeprus B Mexanuke Perrenne 3amaq /I1p/
JIa6 Junaamuka. JlaboparopHas padota 3. OnpeneneHue yCKOPEHUsI CHITBI JI1.8
TshKecTH 1o criocoly beccenst. JlaboparopHast pabora 4.0npenenenue
MOMEHTA MHEPIIMU MaXOBOTO KoJeca THHAMHYISCKUM METOIOM.
JlabopaTopHast paboTta 5. V3y4eHre OCHOBHOTO 3aKOHA JJMHAMUKU
BpAIIaTEeTIFHOTO ABIKCHUS C TIOMOIIBI0 MasTHHKa O6epOexa /J1ab/
Cp Hunramuxka /Cp/
Jlex MexaHngeckue KoneOaHus U BOJIHEI /JIex/ J1.1
Ip I'apmonmaeckue konedanus. 3aTyxaromue konedbanus. CroxeHue JI1.5
konebanuii. Perienue 3agau /Ip/
Cp Mexanuueckue konebanus u BoaHbI /Cp/ J1.2
HKP KonTponsHas pabota 1 /UKP/ 1.4
Paznen | Paszpes 2. Mousekyasipuas Gpu3HKa 1 TEPMOAMHAMUKA
Jlex MonekynsapHo-KuHeTHIecKas Teopus /JIex/ J1.1
IIp MonexynspHo-KuHeTHYecKas Teopust. OCHOBHOE ypaBHEHUE JI1.5
MOJICKYJSIPHO - KHHETHYECKOW TEOPHHU HCATBHOTO ra3a. DIeMEHThI
cratucTuku MakcBesia u bosbivana. Perienue 3amaq /TIp/
Jla6 MonekynspHO-KHHETHYeCKas Teopust. JlabopaTtopHas pabora JI1.6
6.0mpeneneHne OTHOIICHHS YISIbHBIX TEINIOEMKOCTEH BO3/IyXa,
HU3MEPEHHBIX P TOCTOSHHOM JABICHUU U IIOCTOSHHOM 00BbeMe METOI0M
Knemana u Jlesopma /J1a6/
Cp MonekynspHo-kuHeTHueckas teopus /Cp/
Jlex OCHOBBI TepMOJMHAMHKH /JIeK/ JI1.1
JIab OcHoBbI TepMOAMHAMUKH JlabopaTopHas padoTa 7.M3MepeHue UTHBI JI1.6
3BYKOBOI BOJIHBL,CKOPOCTH 3BYKa 1 K03 ¢uunenta [Tyaccona mo
($a3oBbIM cooTHOMIEHUSM. /J1ab/
IIp OCHOBBI TEPMOIUHAMIKH AHAIN3 TIEPBOTO ¥ BTOPOTO HAYATT J1.5
tepmoanHaMuky. TernoBeie MarmuHbl. Perenne 3anay /I1p/
Cp OcHoBbl TepMoAuHAMUKH /Cp/ J1.7
HKP Konrponbhas padota 2 /UKP/ J1.4
Pazgen | Paspen 3. DiekTpuyecTBO
Jlex Onextpocraruka /Jlex/ JI1.1
JIab Onextpocraruka. Jlaboparopras padora 8. HccnenoBanue J12.1
aeKTprUIecKoro moss /J1a6/
IIp DNeKTpOoCcTaTHKa DNEKTPOCTaTuYecKoe rmoJie. HanpskeHHOCTh 1 JIL.S
noreHnuan. [Ipunnun cynepnosunuu. I[lpumenenue teopems! I'aycca mist
pacdera IEeKTPUUSCKUX MOoe. DINEeKTPOEMKOCTh yeTUHEHHOTO
MIPOBOJIHHMKA U IUIOCKOTO KOHJCHCATOPA. DHEPI S JICKTPOCTATHISCKOTO
nonisi. Perienue 3anaq /Tp/
Cp Onextpocraruka /Cp/ J12.1
Jlex DnextpoauHamuka /JIex/ JI1.1
Ip OnexrpoauHamuka. ITocrosuusiil Tok. 3akoHsl Oma. K.II.JI. ucrounuka JI1.5
MOCTOSTHHOTO TOKa Pemenne 3amau /TIp/
JIab Onexrpoaumaamuka. Jlabopatopras pabota 10. 3meperue
CONPOTHUBIICHUS] METOJIOM YPaBHOBEIICHHOTO MOCTHKa /J1ab/
Cp Dnexrpoaunamuka /Cp/ J12.1
Paznen | Pa3nen 4. Ji1eKTpOMarHeTu3m
Jlex Marnutoctaruka /Jlex/ JI1.1
IIp Marnutoctatuka. MarautHoe noie. 3akonsl Ammnepa, buo — CaBapa — JI.5

Jlaraca u nonHoro Toka. Cuna Jlopenia. J[BUKeHHE 3apsHKEHHBIX
4acTHUI] B MAaTHUTHOM TmoJie. Petnenne 3amayq /I1p/




JIab MarnuToctatuka. Jlaboparopaas pabota 11. Onpenenenue 2 2 J12.1
TOPH30HTAJIBHOMN COCTaBISIOIICH MarHUTHOTO 1oJst 3emin /J1ab/

Cp MarnuTocratuka /Cp/ 2 6

Jlex MarnurtHas naaykuus. Teopus MakcBesuia AJis DJIEKTPOMAarHUTHOTO 2 4 JIT.1
oyt /JIex/

IIp MaruutHas nHnykuus. Teopus MakcBesia 11sl 31€KTpOMarHuTHOTO 2 2 JI1.5

moJst. SIBNeHue 3MeKTpOMarHuTHON HHAYKIH. CaMOUHITYKITHS.
WHIYKTUBHOCTB. DKCTPATOKU 3aMBIKaHHsI U Pa3MbIKaHUsI JIEKTPHUECKOH
nenn. KonebatensHEBII KOHTYp. DJIEKTpOMarHUTHEIE KoeOaHus. Pemerne

3amaq /Tlp/
Cp MarnutHas uanykuus. Teopus Makcsesia 1151 91€KTpOMarHuTHOIO 2 6 J1.2
moJist /Cp/
HKP Konrtponbhas padota 3 /UKP/ 2 2 J1.4

Paznen Paszgen 5. Onruka

Jlex @duznueckast ontuka /JIex/ 2 6 J1.1
IIp Ousnueckas ontuka. OCHOBHBIE 3aKOHBI T€OMETPUIECKON ONTUKH. 2 4 JI.5
Wntepdepennns n nudpaxnus ceeta. [lonspusanus ceera. Pemenue
3amaq /Tlp/
Jla6 Omsnueckas ontrka. JJabopatopHas padota 12. OnpeneneHue TIaBHOTO 2 6 JI1.3

(okycHoro paccrosHust 1uH3. JlabopaTopHas pabora 13.Onpenenenue
ToKa3aresel MpeJIOMIICHUS )KUIKOCTEH ¢ MOMOIIbI0 pedpakTomeTpa
A006e. JTabopatopHas padota 13.0OnpeneneHue JTUHBI BOJHBI U3Ty4SHHS
Ja3epa IpH NOMOIHU Ju(pakunoHHoil pernerku /J1ab/

Cp @duznygeckast onrtuxa /Cp/ 2 10
Jlex KganToBas ontuka /JIex/ 2 2 JI1.1
IIp KBanToBas onrtuka. 3aKOHBI TEIUIOBOTO M3IydeHUS U hoTodddekra. 2 4 JI1.5
Pemienue 3agau /Ilp/
JIab KsanroBas onrtuka. JlabopatopHas padora 14.OnpenencHue 2 2 JI1.3
TeMITepaTyphl PACKAIICHHOTO TeJla ONTHYECKIM MeTozoM /JIab/
Cp KsanToBas ontuka /Cp/ 2 12 JI1.3
HKP KonTpomnsHas padora 4 /UKP/ 2 2 JI1.4
Pazgen | Pa3zgen 6. ATomuas u sizepHasi pu3uKa
Jlex Crpoenue aroma /JIek/ 2 2 JI1.1
IIp Crpoenue atoMma. KBaHTOBast mpupo/ia CBETAa U BOJIHOBBIE CBOMCTBA 2 2 JIL.S
gactull. Pemmenne 3amaq /TIp/
Jla6 Crpoenne aroma. Jlabopatopras padora 15. I'pagynpoBka 2 4 JI1.6

MOHOXPOMATOPAa 110 CIIEKTPY UCILyCKaHUS aTOMOB pTYyTH. MccaenoBanue
CIICKTPOB UCILyCKaHHUs BOAOPOJA U ONPENEICHUE IOCTOSIHHOM

Pan6epra /J1a6/
Cp Crpoenne atroma /Cp/ 2 6
Jlex SAnepuas ¢pusuka /Jex/ 2 2 JI1.1
Ip SnepHas ¢pusnka. 3aKOH pagHOaKTUBHOTO pacraia. SnepHble peaKkny. 2 2 JI1.6
Pemenue 3amau /T1p/
Cp Anepnas ¢msuxa /Cp/ 2 4 J1.6
HKP KonTpomnsHas pabora 5 /UKP/ 2 2 JI1.4

5. COJEP’KAHUE JUCLUIIIMHBI (MOAYJIST)

Paznen 1. ®usnyeckue OCHOBBI KJIACCUYECKON MEXaHUKHU

Tema 1.1. Kunematuka

OnemeHTHl KUHEeMaTHKH. Mozenu B Mmexanuke. Cuctema orcueta. IlocTynarensHoe ABMKEHUE TBEPAOTO Tena. TpaekTopus, AI1Ha
IIyTH, BEKTOp nepemenieHus. CKoOpocTh M yCKOpEHHE TOUKH KaK IPOU3BOIHBIE painyca-BeKTopa 1o BpeMeHu. HopmanbsHoe u
TaHTeHIATbHOE ycKopeHns. Kiaccnukanus BUIOB ABIKEHHS.

Tewma 1.2. lunamuka

Tpu 3axona nuHamuku Hetotona. [ToHATHS Macchl U CHilbl. Buibl cril B MEXaHMKe: TPEHUs, YOPYTOCTH U TAroTeHus. Miynbe Tena.
Nmmynbsc crutel. BHenrHme u BHyTpeHHHE CHITBL. 3aKOH COXpaHEHHS MMITYJIbCa MEXaHHIeCcKoi ciucteMsl. LleHTp Mace (eHTp
WHEPIIH) MEXaHUIECKON CUCTEMBI U 3aKOH €T0 JBIKEHHUS.

Pabora nocTostHHOM U epeMeHHON CHITBL. BoipaskeHue paboThl CHUIIbI Yepe3 KPUBOJIUHEHHBIA HHTErpall. MOIIHOCTh. DHEPTUs KaKk
YHUBEpCAITbHAS Mepa Pa3INIHBIX (OPM ABMKEHHS M B3aUMOIeHcTBH. KnHeTHyeckast SHeprusl MeXaHHIeCKO! CHCTEMBI. 3aKOH
COXpaHEHHSI MEXaHIMIECKOH PHEPTHU U €T0 CBI3b C OJHOPOIHOCTHIO BPEMEHH. Y Iap aOCOIIOTHO YIIPYIHX U HEYIPYTUX Tel.
MoMeHT HHEepLUH TBEPAOTO TeJa OTHOCUTENBHO ocu. [IpumMeps! ero Beraucienus. Teopema Lltelinepa. MomeHT cuibl. OCHOBHOE
ypaBHEHUE JUHAMUKU BpaIaTeIbHOIO IBUKEHUS TBEPJOTO Tejla OTHOCUTENBHO HEIOABHKHOM OCH. 3aKOH COXPaHEHHsI MOMEHTa




UMILYJIbCA U €T0 CBSI3b C H30TPOIIHOCTBIO IPOCTPAHCTBA.
3akoH BceMHUpHOTro TsroreHus. [loTeHanbpHas SHeprus MaTepruaabHOM TOUKU BO BHEIITHEM CHUJIOBOM IIOJIE U €€ CBSI3b C CUJION,
JIeHCTBYIOIIEN Ha MaTEPUAIbHYIO TOUKY. 3aKOH COXPaHEHUS] MEXAaHUYECKOM SHEPIUU U €r0 CBA3b C OJHOPOIHOCTBIO BPEMEHH.
JlaBneHne B )KUAKOCTH U ra3ze. EAuHUIBI n3MepeHns gapienus. 3akonsl [lackans n Apxumena. TeueHne uaeanbHOM KUIKOCTH.
YpaBHeHMe Hepa3pbIBHOCTU. Y paBHeHUE bepHyuiu u cieactBus U3 Hero. TeueHue BsA3ko# xuakoctu. @opmynsl HeroToHa 1
Croxkca. Koa(huuueHT BSI3KOCTH U METOABI €TO ONPEACIICHHUSL.

Tema 1.3. Mexanmueckne KoieOaHHUS 1 BOJTHBI

I'apmonndeckue koae6aHus U UX XapakTepucTUkH. JJuddepenHnnansHoe ypaBHEeHHEe TapMOHHUECKHUX Konebanuii. [IpyXHHBIH,
(u3MYecKHil 1 MaTeMaTHYECKUIl MassTHUKH. DHEPrus rapMOHUUECKUX Kosiebanui. ClioxKeHre rapMOHIYECKUX KOJIeOaHUH 0JTHOTO
HaInpaBJIeHHsI U OJJMHAKOBOM 4acTOThl. buenue.

CroxeHHs B3aUMHO NEPICHINKYISIPHBIX Koebanuit. @urypst JInccaxy. 3aTyxaronye 1 BHIHYXIeHHbIE KoaeOanus. PesonaHc.
Bonnossle nporeccbl. Mexanu3m 00pa3oBaHus MEXaHHUYECKUX BOJH B Ypyroit cpeze. I[lpononpHble U ONEpEeYHbIe BOJTHEI.
YpaBHeHHE IIOCKOI Oerymel BoHBI. [JJIiHA BOJIHBI X BOJIHOBOE YHCIIO.

Pa3pmen 2. MonekynspHas ¢pu3nka ¥ TepMOJHHAMHKA

Tema 2.1. MonekynsipHO-KMHETHYECKas TEOPUS

OnbITHBIE 3aKOHBI UACANIBHBIX ra3oB. YpaBHeHue Knanelipona-MenneneeBa. OcHoBHoe ypaBHeHue MKT naeanbHbIX razos.
CpenHss KHHETHIeCcKasi SHEPris MOJIEKyI. MoJIeKyIsIpHO-KHHETHIECKOe TOJIKOBaHNE aOCOIOTHON TeMIIepaTypHl.

OneMeHTHI cTaTucTU4ecKoi pusuku. 3akoH MakcBesa /I pacipeieleHHs MOJIEKYIT HJIealbHOTO ra3a Mo CKOPOCTSIM.
bapomerpuueckas ¢popmyna. 3akon bonbimMana a1 pacnpeiesieHHs YacTHI] BO BHEITHEM NOTEHIHAIbHOM noiie. CpegHee 4ncio
CTOJIKHOBEHHI W CPEeHSS [UTHHA CBOOOTHOTO po0era MOJIeKyIl.

OmnsitHOe 060ocHOBaHKMe MKT. [Tuddy3us, TeInonpoBoAHOCTh U BHYTpeHHee TpeHue. 3akoHsl Puxa, @ypre u HeroToHa.

Tewma 2.2. TepmoanHaMuKa

Brytpennsist sHeprus. Yucno creneHel cBOOOIBI MOJICKYI. 3aKOH PaBHOMEPHOTO PACTIPEICIICHHUS SHEPTHH 1O CTETICHSIM CBOOOIBI.
IlepBoe Havano TepmoanHaMUKH. PaboTa rasa mpu u3MeHeHHH ero o0beMa. TemIoeMKOCTs MakpoCHCTeMBl. MossipHast
TEMI0EeMKOCTb. 3aBUCUMOCTb TEIIOEMKOCTH UCAIbHOTO Ta3a OT BUjA Npoliecca. [IpuMeHeHne nepBoro Hadanaa TEPMOJIUHAMUKH K
usonporeccaM. AnnabatHeli mponecc. YpasHenue [lyaccona.

Kpyrosslie mponeccel. O6paTumsble 1 HeoOpaTuMble mponecchl. [nkin KapHo u ero k.I1.a. [urd uaeansHOro ra3a. Bropoe Hagano
TepMoauHaMuKH. [loHATHE 00 SHTpONNUH, €€ CTATHCTHYECKOE TOJIKOBAHHE.

Cuuibl 1 IOTEHIMAIbHAS SHEPTUSI MEXKMOJIEKYIISIPHOTO B3auMoJIeHCTBHs. DD EKTHBHBINA TuamMeTp MojleKyll. YpaBHeHue Ban-nep-
Baanbca. ®a3oBbie nepexoanl 1 u 2 poaa. Kputuaeckoe coctosiaue. TpoiiHast Touka. OcOOEHHOCTH TBEPIOTO U JKUIKOTO COCTOSHHIMA
BemecTBa. IloBepxHocTHOE HaTsbkeHue. CvauuBanue. KanusipHsle sBIeHUS.

Paznen 3. DnextpuuecTBo

Tema 3.1. DnekrpocTaTuka

3akon Kynona. Hanps’keHHOCTb M CHJIOBBIE JIMHHH HANPSHKEHHOCTH 3JIEKTPUYEcKOoro mois. [IpuHnun cynepno3unum
anexTpuueckux nonei. [fpumep pacuera HampsXKEHHOCTH OIS, CO3AaBacMoit cucteMol 3apsaoB. [IoTOk BeKTOpa HANPSKEHHOCTH
anekTpuyeckoro nois. Teopema Octporpanckoro-I'aycca

PaboTa cuit 3IeKTPUYECKOro MO MO TIepeMENIeHHUIO 3apsiaa. LInpKymsinus BekTopa HanpsbkeHHOCTH. [loTeHIManbHbIi XapakTep
JNEKTPOCTaTUUECKOro Mmos. [ToTeHnuan 31eKTpu4ecKoro noist. DKBUNOTEHIHAIbHbIE TTOBEPXHOCTU. CBA3b MOTEHNIHANA C
HAMpPSHKEHHOCTBIO MOJIs. DJIEKTPUUECKOE MOJI€ B TUANEKTPpUKaX. THIbI AUAIEKTPUKOB. Buasl nonspusanuu. BexTop nonspusanuu.
[IpoBOAHNKH B 3IEKTPOCTATHIECKOM ITOJIe. DIEKTPOEMKOCTh TpoBOaHMKA. KoHneHcaTops! 1 nx BUABL. PopMyIia MIOCKOTO
koHJeHcaTopa. CrocoObl coeTMHEeHHs KOHIEHCATOPOB B O6aTapero. DHeprus 31eKTpocTaTndeckoro noist. O0bpEMHAS MIIOTHOCTh
SHEpruH.

Tema 3.2. DnekTpoauHaMuKa

IlocTostHHBIN 3neKTpudeckuil ToK. Bunel HocuTenei 3apsiia B pasiudHblx cpenax. Cuna Toka. Bekrop miorHoctu Toka. OJ1C
UCTOYHMKA TOKa. 3akoH OMa /IS yqacTKa U moiaHo# nenu. ConpoTuBlIeHNne U MPOBOJUMOCTb MPOBOJIHUKOB, UX TeMIIepaTypHas
3aBUCHMOCTb. PacueT conpoTHBIEHUH PH Pa3IMYHbIX BUAAX COETUHEHHH.

PaboTa 1 MOIITHOCTS 31eKTpHUYecKoro Toka. 3akoH Jlxoymsa-Jlenna. [lpasnna Kupxroda u mprMeHeHne UX K pacdeTy
pa3BeTBIEHHBIX Lieneil.

Paznen 4. DnexkrpomMarHeTusm

Tema 4.1 MaruurocraTuka

MarnutHoe none. Maaykius MarHuTHOro nosst. CUIoBbIe IMHUM MarHUTHOTO T0JISI, €r0 BUXPEBOI XapakTep. 3akoH AMrmepa 1t
CHJIBI, JIEUCTBYIOIIEH Ha MPOBOIHUK ¢ TOKOM. IIpaBuno n1eBoit pykd. MarHuTHbI MOMEHT KOHTYpa ¢ TokoM. KoHTyp ¢ TokoM B
MarHuTHoM moJe. [IpuHnun paboTs! anekrpoasurarens. 3akoH brno-Casapa-Jlammaca u ero npuMeHEHHE K pacueTy MarHUTHBIX
nosneit (IpsMOTo U KPYTOBOTO TOKOB).

Cuuibl B3aMOJEHCTBHUS MapaIelbHbIX TOKOB. 3aKoHbI AMIepa. J{BHKeHHE 3apsKEHHBIX 9acTHI B MArHUTHOM none. Cuna
Jlopenna. Hupkymnsuus Bekropa H u B. 3akon noigHoro Toka. MarautHoe mosie cojieHou 1a M Topouaa. [1oTok BeKTOpa MarHWTHOM
unaykuuu. Teopema I'aycca ans nons B. Ilotok Bekropa B yepes conenoun.

Tema 4.2. MarautHas uaaykuus. Teopust MakcBeia Ui 2J€KTPOMarHUTHOTO OIS

Pa6oTa o nepemenieHnIo MPOBOJIHUKA U KOHTYpa ¢ TOKOM B MArHUTHOM MoJe. DNEeKTpOMarHuTHas HHAyKLus. 3akoH @apazes u
€ro BBIBOJ] U3 3aKOHa coxpaHeHus sHepruu. IIpasuno Jlenna. fIpnenue camouHaykiuu. MHaAyKTUBHOCTE KOHTYpa. DJIC
CaMOMHAYKINH. B3aumHas nHIyKIns.

MarunurHoe nose B BemecTse. THITbI MarHeTHKOB (Ji1a-, mapa- 1 peppoMarHeTHKn), UX ¢pu3ndeckas npupoaa. HamarHudeHHOCTS.
MarnuTtHas npoHHUIIaeMocTh BemecTBa. OCHOBBI Teopun MakcBeinia. Tok cMmemeHus. Y paBHeHust MakcBeluia B MHTETrpalIbHOM
bopwme.

IonsTHe 0 nepeMeHHOM Toke. OMHUYECKOe, peaKTUBHOE (EMKOCTHOE U MHIYKTHBHOE) U ITOJHOE COMPOTUBICHUS LENHU TEPEMEHHOT0




Toka. 3akoH Oma JUTL 1€ NEPpEMEHHOI'O TOKA. MOH.IHOCTI), BbLACISICMAs B LICTIU TIEPEMEHHOT'O TOKaA.
SHCKTPOMaFHI/ITHBIe KoJIcOaHusI. FapMOHI/I‘{€CKI/Ie, 3aTyXarnuye U BbIHYKICHHBIC kojebanus. [Toustue o PE30HaHCE.
SHGKTPOMaFHI/ITHBIC BOJIHBI 1 BX cBoMcTBa. IlIkama QJICKTPOMAruuTHBIX BOJIH.

Pasznen 5. Onrtuka

Tema 5.1. @usnyeckas onruka

OCHOBHBIE 3aKOHBI TEOMETPHUECKON ONTHKH. AOCOTIOTHBIN U OTHOCUTENBHBIH MMOKa3aTen mpeioMieHus. X Gpu3ndeckuit cMbIcT.
SIBneHne MOTHOTO BHYTpeHHEro oTpaxeHHs. CBeroBoasl. Chepuueckue 3epkana. @opmyna 3epkana. [loctpoeHune n300paxeHuit.
Toukue mun3bl. Popmyrna TuH3bL. [TocTpoeHHe H300paKEHHH.

BosnHoBas snekTpoMarHuTHas pupoja cBeta. KorepeHTHOCT 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH. Bpems u jinHa
koreperTHocTu. [IpocTpancTBeHHas KorepeHTHOCTE. VIHTephepernus ceeta. Meroas! HabmoaeHus naTepdepeHnnn ceera. Pacuer
unTepdepenunu B onbiTe FOHra. MIHTepdepenus cBeta B TOHKUX MIeHKaX. [1010Ck paBHOM TOJIIMHBI M pAaBHOT'O HAKJIOHA.
Konpna Hetotona. [IpumeHeHne nHTEpdEpeHIN B HayKe U TEXHUKE.

Judpaxius ceta. [puammn Nolirenca-®Openens. Metox 300 @penens. Judpakuus Openens Ha KPyriioM OTBEPCTHH U TUCKE.
Judpakiust Ha mpocTpaHCTBeHHOH penretke. @opmyna Bynbsga-bparra. Pentrenorpaduueckoe uccienoBaHue CTpyKTyphI
kpucTaos. [ToHsTre 0 ronorpadpuy.

[Monapu3zanus ceeta. EctecTBeHHBIN 1 onsipu30BaHHbIN cBeT. 3akoH Maimtoca. [lonsipu3anus cBeta npu OTpaXxeHUH 1
IIPEIOMIICHUH Ha IPaHUlle ABYX AUAIEKTPUKOB. 3akoH bprocrepa. [IBoiiHoe mydenpenominenue. Ilpusma Hukonsa. Ilongapouns! u
MOJISIPU3ALUOHHBIE TIPU3MBI.

HckyccTBeHHas ontudeckas annzorponus. Ddhdextsl Keppa n @apanes. OnTniecky akTHBHBIC BelecTBa. J(ucmepcus ceera.
DNeMeHTHI SJIEKTPOHHON Teopuu nucnepcuu cBera. [lormomenue (abcopOiust) ceeta. 3akon byrepa.

Tema 5.2. KBanrtoBast ontuka

TeroBoe U3Ty4eHHE U €ro XapaKTepUCTUKH. AOCOIIOTHO YepHoe Teio. 3akoH Kupxroda. 3akon Credana - Bonbimana.
Pacnipenerienre SHEpTUH B CIIEKTpe aOCOTFOTHO YEPHOTO Tella. 3akoH cMeeHns Bura. ®opmyna Penes-/xuHca.

SAsnenne poroaddexra. Buenranit Gporosdpdext u ero 3akonsl. PoToHsl. YpaBHeHHE DHHIITEeHHA U1 BHEITHETO (poTo3hdexra.
Macca u umnynsc ¢ortona. [lasnenue ceera. OneiTel JleGenena. Jlazepsl, IpUHLIUN JEHCTBUS, YCTPOWCTBO U IPUMEHEHHUE.

Pa3nmen 6. ATomHas u sipepHast Gu3NKa

Tema 6.1. Ctpoenue atoma

Monenu aromoB Tomricona n Pesepdopna. OMnupuueckne 3akOHOMEPHOCTH B CHIEKTpax UCITYCKaHMS U MOTJIOIICHUSI aTOMOB.
®dopmyna Pundepra. Jluneidarsiii criektp aroma Bojopoaa. OCHOBHBIC CEPUU CIIEKTPATBHBIX JTMHH.

Bouna JIyn ne bpoitnsa. OnbsiTHOe 000CHOBaHNE KOPIYCKYISIPHO-BOJTHOBOTO Ayann3Ma CBOHCTB BemiecTBa. COOTHONICHUS
HeonpeneneHHocTel [ eif3enOepra kak nmposiBIeHHE KOPIYCKYIIPHO-BOJIHOBOTO yallu3Ma CBOMCTB Marepuu. BonHoBas GyHKIUS U
€€ CTaTUCTHUYECKUH cMbIC. YpaBHeHHe llIpénunrepa aAmst CTalMOHAPHBIX COCTOSTHUI.

Iocrynater bopa. BopoBckas Teopust aromMa BoIoposia ¥ BOIOPOJONOT00HOTO HOHA. ATOM BOZOPO/ia B KBAHTOBOH MEXaHHKE.
Ksanrossie uncna. Crine snextpona. CrnuHoBoe kBaHTOBOE uucio. [Tpunnun [Naymu. Pacipenenenue 31eKTPOHOB 1O COCTOSTHUSM.
Tema 6.2. SinepHas ¢pusnka

PerTrenoBckue crekTpsl. 3akoH . Mosznu. [loromenne, COHTaHHOE U BEIHY)KJICHHOE n3TydeHue. [loHATHe 00 OnTHYeCKnX
KBaHTOBBIX FeHepaTopax (ITazepax). Pasmep, cocras u 3apsix aToMHOTo sapa. MaccoBoe u 3apsioBoe uncia. JleeKt Maccs! 1
SHEprus CBA3M sApa.

B3aumoneiicTBre HYKJIOHOB UM TIOHATHE O CBOIMCTBAaX U MPUPOAE SIEPHBIX cuil. Moaenu sapa. PannoakTiBHOE U3IydeHUE U €T0
BHUJIBL. 3aKOH PAJHOAKTUBHOTO Pacliafa. 3aKOHOMEPHOCTH U IIPOMCXOKACHHE anb(a, OeTa - ¥ TaMMa-H3IydeHNs aTOMHBIX sSep.
[onsTHE O SAEPHBIX PEAKLUSIX U UX OCHOBHBIX THIAX. VICKycCTBEHHAs PaAnOaKTHBHOCTE. JleneHune TsokensIx aaep. LlemHas
peakuus nenenus. [lousTue o suepHoi sHepreTHke. Peakiys cHHTe3a aTOMHBIX siziep. [Ipobiema yrpasisieMbIX TepMOSAEPHBIX
peakiuid. DIIeMeHTapHbIe YacTHIEL. VX Kiaccupukarms.

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 ABMKEHNE MAaTepUaIbHOIM TOUKH ONMUCHIBaeTCs 3aKOHOM . HaliTn skcTpeManbHOe 3HaYeHHE CKOPOCTH
ToukH. KakoMy MOMEHTY BpeMEHH OT HadaJla JBIDKCHHUS OHO COOTBETCTBYET. B kaKkoif MOMEHT BpeMEHH CKOpPOCTH 7

3aganue 2. B omHOpotHOM MarHuTHOM moj1e ¢ nHAyKuei 0,35 Tin paBHOMepHO ¢ gacToToit 480 00/MHH BpammaeTcs paMka,
conepxamast 1500 ButkoB miommaasio S0 . Ock BpalieHus JSKUT B IVIOCKOCTH PAMKH U MIEPIEHANKYISPHA TNHUSIM UHIYKLIUH.
Ompenenuts MakcuManbsayto O/1C MHAYKIIMN, BOZHUKAIOLIYIO B PaMKe.

3amanue 3. [Iy4ok ecTecTBEHHOTO CBETa ITalaeT Ha CHCTEMY M3 4 HUKOJIEH, IITIOCKOCTh IPOITYCKaHUS KaXXJ0T0 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.




THmoBbIe BONPOCHI K 3alUTe J1abopaTopHOi paboThl «V3ydeHre OCHOBHOTO 3aKOHA TUHAMUKH BpPAIIaTeIbHOTO IBUKEHUS C
nomoltibo MasitHuka Obepoeka.»

1. Kakoe nBmxeHne Ha3bIBaeTCs BpallaTeIbHBIM?

2. Cdopmynupyiite BTOpoii 3akoH HploTOHA [T BpamarenbHoro ABmkeHHs. CpaBHUTE ¢ 3aKOHOM JJISl TOCTYNATEIbHOTO
JIBIDKEHHUSL.

3. Yro Takoe MOMEHT MHepIH Tena? MOMEHTB HHEPIMHU TeJl MPaBIIBHOH (GOpPMEL: 00pyda, HMIHHLpA, Iapa, CTEPIKHS?
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 W MHAYKINSA 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 YKAXKHTE, 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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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. IpssmMonuHelHOE paBHOMEPHOE IBMKEHHE MAaTepHATIbHONW TOUKH. YPAaBHEHUS MBIKCHUS. | padyKH IIyTH, CKOPOCTH H
YCKOPEHHUSL.

4. CroxxeHHe B3aMHO NEPICHIUKYISPHBIX KOJCOaHUH.

5. Bunbl MexaHnuecKkux BOJIH.

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

7. JIBI>KeHHEe TeN B KUAKOCTAX U razax. IlogbpemHas cuia, 1000BO€ CONPOTHUBIICHUE.

8. Teuenue Bsskoit sxunkoctu. Gopmyna HeroTona. PesxiMbl TeUeHUS KUIKOCTH.

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 MOoJIs. DHEPTUs 3apsKEHHOT 0 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. AHAIM3 HAIPSHKEHHOTO 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. DOreMeHTH! (PU3NUKH IEMEHTAPHBIX YACTHIl. THITBI B3aMMOACHCTBHUH dIIEMEHTApHBIX YacTull. [IoHATHE O KBapKax.

6.4. MeTroaquueckue MaTepHaJibl, ONpele/sIoliie Npoue1yphbl OlleHUBaHUSA

MeTtoauka oIeHKH JIabOpaTOPHBIX paboT

CTyneHT HOKeH BBIIONHUTD M 3aIlIUTUTH BCE Ta0OpaTOpHBIE PabOTHI, IPeIyCMOTPEHHbIE IPOrPaMMON TUCIIUTIINHEL
JlabopaTopHasi paboTa CUMTACTCS 3aLIMIICHHON P YCIOBUH YIOBICTBOPUTEIFHBIX OTBETOB HA HEe MeHee 85% BceX KOHTPOJIBHBIX
BOITPOCOB, MPUBCACHHBIX B KOHIIC Ka)l()lOfI pa60T1)1 B J'Ia60paTOpHOM MPAKTUKYME, @ TAK)XKXC BbIIIOJTHCHUS TCCTOBBIX SaZ[aHI/Iﬁ 10 TEMEC
paboThI HA YCMOTPEHHE MPEoIaBaTeseH.

Meroauka 3a4eTa 1o JUCHHUIUIAHE
3a4eT Mo AMCIUILTHHE BBICTABISETCS IO PE3yabTaTaM CUCTEMATHUECKON paOOTHI CTYJCHTa B TEUSHHE CEMECTpA.

MeToarKa OLIEHKH 3K3aMeHa MO0 TUCIUIIIIMHE




TeopeTudeckast 9acTh 3K3aMeHa MO JUCIUIIIMHE MIPEACTaBIsIeT cO00I KOMIIJIEKC BOIPOCOB HAa YCBOGHHE IPOIICHHOr0 MaTepHuania -
TEPMHUHBI, OIIPEACICHHUS, 3aKOHBL.

B pamxax TeopeTndeckoi 9acTi 00yJaromuiics, I KayKI0To 3a1aHus, (POPMYIUPYET MPABIIBHEIE C €r0 TOYKH 3PESHHS OTBETHI.
3agaHue CUNTACTCS BHINTOJHEHHBIM B TOM CIIydae, €CIIM JaHbl BEpHBIC OTBETHI HA BOIIPOCHL. B MpoTHBHOM Citydae 3amaHue
CYHUTACTCS HEBBIIIOJIHEHHBIM.

IIpakTnyeckas 4acTh 5K3aMeHa [0 JUCLUIUIMHE IIPEACTABIAET 3a/1a4M, HAIPABJICHHBIC Ha BBIABIEHUE BO3MOKHOCTU NIPAKTUYECKOTO
IIPUMEHEHUSI KOHKPETHOIO TEOPETUUECKOr0 pas3iena.

OK3aMeH BBICTABIISICTCS C YUETOM PE3yIbTaTOB BRIIOIHEHUS TEOPETHUECKON U MIPAaKTHUECKOH JacTeil B COOTBETCTBUH C
NPUBEJEHHBIMU HUXKE TPEOOBAaHUAMHU.

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

4 (xopo1wo) 75+84 Bce 3apanus BBINOIHEHB! B COOTBETCTBUM € TpeOOBaHUSIMH, B 00BEME JOCTATOYHOM JUIs OOILEro
(YHKIMOHUPOBAHHMS CHCTEMBI HJIH BBITIOTHEHO JBa 3a/IaHUS B COOTBETCTBHU C TPEOOBAHMSAMH, B IIOJIHOM 00BbeMe 1 0e3 OIIHOOK.

3 (YIOBIETBOPUTEIHHO) 50+74 BrimonHeHo He MeHee JBYX 3aJaHWil B COOTBETCTBHU C TPeOOBaHUSIMH, B 0OBeMe
JOCTaTOYHOM JUI 00IIeTO (DYHKIIHOHHPOBAHUS CUCTEMBI

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

JOCTaTOYHOM JUTA 00IIeTo (hYHKIMOHHPOBAHUS CHCTEMEI
HWToroBsrii 6ami 3a 3x3aMeH BRICTABIIACTCS 110 OIIEHKE Xy/IIeH JacTu. B CIIOpHBIX cydasx IpenofaBaTenb BIPABE 3aaBaTh
YTOUHSIOILUE BOIPOCHI 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 1iist HHKEHep.-TEXH. CIell. By30B Mocksa: Axanemus, 2010
MBanoBHa
JI1.2 | BukynoB CraHucnas ®du3uka: 3aAa41 151 CAMOCTOAT. PEMIEHUS AJI CTYIEHTOB BCEX CIEl. Hosocubupck: HI'ABT,
Buxroposuy, 04. 1 3204. hopM o0ydeHHS 2011
Tpeiakuna Enena
TpanueBHa
JI1.3 | CurumoB Bnamucnas | OnTuka. ®usnka aToma: 1a00paTOPHBIH MPAKTHKYM MO (pH3HKe Hosocubupck: CI'YBT,
HBanoBuu, 2016
IIporononosa Huna
ITaBnoBHa
JI1.4 |Buxkynos C. B., Ousmka: 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.
Spocnasuesa
JI1.6 |Hwuxurenko AHatommii |JlaGopaTOpHBIH IPAKTHKYM IO MOJNEKYISIPHON (HU3HKE: TPAKTUKYM Hosocubupck: CI'YBT,
I'eoprueBuy, SkoBieB 2019
Bragumup
Huxomaesuu,

CurumoB Bnagucias
MBanoBuy, TpeiHKHHA
Enena TpanuesHa,
IIporononosa Huna
ITaBnoBHa, I'osioBaHOB
Muxaun HukomnaeBuu

JI1.7 | Hukutenko AHaTtonuii |JIabopaTopHBIH MPAKTHKYM IO MOJICKYJIAPHO# (pHU3HKe: MPaKTHKyM HoBocubupck: CI'YBT,
I'eopruesuu, SIkoBieB 2019
Bnagumup
Huxonaesuu,

CurumoB Bnanucias
WBanosuy, TpeiHKHHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaun HukomnaeBuu




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

JI1.8 |Hukurenko AHaToauii
T'eopruesuny, SlkoBnes
Buagumup
Huxomaesuu,
Curnmos Biagucinas
MBanoBuy, TpbeIHKUHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'otoBaHOB
Muxaun Hukonaesuu

JlabopaTOpHBII IPAKTHKYM T10 MEXaHHUKE

Hosocubupck: CI'YBT,
2018

7.1.2. Jlono/HUTeIbLHAS JIMTEpaTypa

ABTOpBI, COCTaBUTCIIN

3ariaBue W3znarenscTBO, TOI

JI2.1 | Opnos Tpanuit
BacunweBuu,
CunrokoB Muxaui

IlerpoBnu

JlabopaTOpHBIi MPaKTHKYM 1O (pr3nKe. IINEKTPUIECTBO, MATHETH3M

HoBocubupck: HTABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIUHBI (MOAYJIS)

Hasnauenue

O6opynoBaHue

YuebHas ayIUTOpHs JuIst
TPOBEACHHUS TEKYIIETO KOHTPOJS
¥ TIPOMEXKYTOTHON aTTeCTalluH

AynuropHast nocka; Komruiekt ydeOHON wMeOenu; JlaGopaTopHble CTEHIBI: YHHBEPCAIbHBINA
CTeHX «3aKOHBI MOCTOSHHOTO TOKa», 6 1T.; JlaGopatopHas ycraHoBka: OmpenencHue
TOPU30HTAIBHOM COCTABIAOIIEH MarHuTHoro mnonst 3emnu, 4 wr. OmnpeneneHue YCKOpPEHUs
CHJIBI TSDKECTH 1o crnoco0y beccens, 6 mr.; Mastauk O6epbeka, 2 wt.; MaxoBoe kojneco, 4 mr.;
OnpeneneHue CcKOpocTH  3Byka;  OrmpenesneHue  OTHOLICHMS — TEIUIOEMKOCTEH, 2  IUT.;
JlaboparopHoe obOopymoBanue: Habop snekTpoW3MepHUTeNnbHBIX mpuOOpoB, 2 tmr.; HaGop
000pymOBaHuUs TSl BEIYMCIICHHSI TOTPEIIHOCTEH H3MEPEeHUH, 6 MT.

JlaGopatopusi onTuku U (HU3NKU
aToMa - ydeOHast ayAuTOpHs IS

AymuropHast nocka; Kommuekt yueOnoit Mmebenu; JlabGopatopHble ycraHoBku: OrmpeneneHue
TJIaBHOTO (POKYCHOTO paccTOsHUS JIHH3bI, OmnpeseneHne noka3arems MPeJIOMIICHUS JKHIKOCTeH ¢

MPOBEICHUS 7mabOopaTOpHBIX | ToMomIbl0  pedpakromerpa AO66Ge; OmnpeneneHue [UIMHBI BOJMHBI  Jlazepa IIPH  OMOIIH

3aHATHH mudpaknuoHHON pemieTky; OnpeneneHHe KOHICHTPAIMM CaXapHBIX PAacTBOPOB C MOMOIIBIO
caxapuMeTpa, 2 mr.; OmnpeneneHne TeMieparypsl packanéHHoro Tena; MccienoBanue
JIMHEIYaToro CrieKTpa BOJIOPO/IA M ONPEIeNICHHs IIOCTOSHHO Paundepra

YueOHas ayIUTOPHS Ui | AyoutopHast nocka; Komrutekt ydeOHON Mebenn; MynbTuMennitHOe 0O0OpYIOBaHHE: MPOESKTOP

MPOBEACHUSA TEKYILIECTO KOHTPOJIA
u l'[pOMe)KyTO'lHOﬁ aTTeCTalunu

(craroHapHbIi), 3KpaH (cTaunoHapslii), [1K (mepenocHoi)




