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AyJIUTOPHBIE 3aAHATHS 74 dK3aMeH 2
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Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTPpaM

Cemectp
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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Kypc ¢u3ukn sBnsercs oOieHayIHOH AUCIUIUIMHON U 0a3upyeTcs, B OCHOBHOM, HA MaTeMAaTHKE ¥ 3HAHUAX O IPHPOJE U

KU3HU

MPUPOIHBIX SIBICHUSIX, IPUOOPETEHHBIX CTYCHTAMU, KaK IIPH U3y4E€HUHU IIKOIBHBIX KypCOB, TaK U B IOBCEIHEBHON

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.2 | JMCHMILUTMHBI M PAKTHKH, [JIs1 KOTOPbIX OCBOCHUE TAHHOM TUCIHILTMHBI (MOIYJIs1) HEOOXOTUMO KAK

npeiIecTBYIOIIee:

2.2.1 | O0mias »eKTPOTEXHHUKA U DJIEKTPOHUKA

2.2.2 | TemmoTexHuka

2.2.3 | O6mmit Kypc OECTIMIOTHBIX TPAHCIOPTHBIX CHCTEM

3. KOMIIETEHIIMA OBYYAIOIEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCIIUITJINHBI

(MOJY.JIS)

OIIK-1: Cnocoden NPUMEHATDH €CTECTBCHHOHAYYHbIC oﬁmem{meﬂepﬂble 3HAHUA, METOJAbI MATEMATUYICCKOI'0 aHA/IN3Aa H

MOAC/JIHPOBAHUSA B IIpO(l)eCCPIOHaJ]bHOﬁ ACATCJIbHOCTH,

OIIK-1.2: HpI/IMCHHeT C€CTCCTBCHHOHAYYHBIC U 06[H€HH)K€HCPHBIG 3HaHUA, MCTOJAbl MATCMATUYCCKOT'O aHAJIN3a U MOJICJIMPOBAHUSA B

po¢ecCHOHATBHON eI TENbHOCTH

OIIK-1.3: IIpoBOAUT TEOPETUYECKUE U SKCIIEPUMEHTAIIbHBIC UCCIE0BAHUS CUCTEMATU3UPYs U aHAIIU3UPYsl ECTECTBEHHOHAYUHBIE U
0O0IeHKEeHEePHbIe 3HAHUS, METO/IbI MATEMaTHUECKOT0 aHAIH3a AJSl MOJETUPOBAHUS U PEIIeHNUS 3aa4 MPpo(ecCUOHaNbHOI

JACATCIBHOCTHU

B pe3yabTaTe 0CBOCHUS JUCHHUIIIMHBI Oﬁy‘lal()llll/lﬁ(:ﬂ JOJIZKCH

3.1 |3naTh:

3.1.1| - ¢u3nveckre OCHOBBI MEXaHUKH;

3.1.2 | - OCHOBHEIC NOHATHSA, 3aKOHBI 1 MOJCIIN MEXAaHUKH, DJICKTPUICCTBA U MarHeTusma, KoJiebaHuii u BOJIH, KBaHTOBOM

(HU3UKH, MOJIEKYIISIPHOH (DM3UKH U TEPMOIWHAMUKH, ONITHKH, AaTOMHOH U SCPHOH (HI3HUKH;

3.1.3 [ - METOBI TEOPETHUYECKOTO M HKCIIEPUMEHTAIBHOTO HCCIICIOBaHNS B (pr3HKe.

3.2 | YMeTh:

3.2.1 | ucrionp30BaTh (hU3MYECKUE 3aKOHBI IIPH aHAJIM3€E M PEIICHHH IIPOOJIeM PO eCcCHOHATBHON e TENbHOCTH

3.3 | Baagersn:

3.3.1 | meTomamu poBeeHUS (PU3NUECKUX N3MEPEHNUIT, METOJaMU KOPPEKTHOH OLIEHKH IOTPEIIHOCTEH IIPH MPOBEACHUN

C])I/I3I/I'~ICCKOFO OKCIICpHUMCHTA.

4. CTPYKTYPA JUCHUILIAHBI (MOAYJIST)

Bun HaumeHoBaHMe pa3fesioB H TeM /BH/ 3aHATHS/ Cemectp | Yacos | Jlutepatypa | IIpIlo
3aHATHS / Kype ATroT
Pasnen | Pasges 1. OCHOBBI MEXaHUKH
Jlek Kunemaruxka /JIex/ 1 J1.1J11.4 0
Cp Kunemartuka nmoctynarenbHOTrO ¥ BpalaTeIbHOTO JBHKCHUS 1 8 JI1.4 0
MaTepUaTbHON TOYKH U TBeporo Temna. /Cp/
JIa6 OCHOBBI METOJIOB 00pabOTKH PE3yabTATOB U3MEPEHUHN (HU3NIECKUX 1 2 JI1.4 J11.6 0
BenmuuH. OmnpeseneHue MIOTHOCTH Tell MPaBIIbHOM (opMel.  /J1ab/
Jlex Junamuka /Jlex/ 1 4 JI1.1J11.4 0
JIab Omnpenenenue yCKOPEHHs CHIIBI TSKECTH 110 crioco0y beccenst. 1 4 J1.4J11.6 0
OrnpeziesieHe MOMEHTa MHEPIIMU MaxoBOTr'0 KoJieca JUHAMHUYECKUM
MeTooM. V3ydeHrne OCHOBHOTO 3aKOHA JIMHAMUKH BPAIIaTeIILHOTO
JBIDKEHMSI ¢ ToMomIbio MasiTHrka O6epOexa. /J1ab/
Cp JlMHaMuKa MocTynaTeabHOrO ABIDKCHUS Tesl. OCHOBHBIE TEOPEMBI H 1 8 1.4 0
3aKOHbI. J[MHaMuKa BpalaTeIbHOTO ABMKEHUS TBEpAOTo Tena. Pabora u
sHeprus B MexaHuke. /Cp/
Jlex Mexannueckue KoieOanus U BOJHBI /JIek/ 1 2 JI1.1J11.4 0
Cp T'apmoHneckue xonebanus. 3aTyxaromue koedbanus. CroxeHue 1 8 JI1.4 J11.6 0

konebanuii /Cp/




Paszmen | Pa3pen 2. OcHOBBI MoJIeKkyIsIpHOI pU3UKH
Jlex MonexynspHO-KHHeTHUeCcKas Teopust /Jlex/ 4 JI1.1J11.4
Cp MonekynsapHo-kuHeTHYecKast Teopuss OCHOBHOE ypaBHEHHUE 6 J11.4
MOJIEKYISIPHO-KUHETUYECKOM TEOPUU HI€AIbHOTO Ta3a. DIIEMEHTHI
cratuctuku MakcBesuia u bonbimana. /Cp/
Jlex OCHOBBI TepMOAHHAMUKH /JIeK/ 4 JIT.1J11.4
JIa6 H3MepeHue IUTHBI 3BYKOBOW BOJTHBI,CKOPOCTH 3BYKa M KO PHIIMEHTA 2 JI1.4 JI1.5
ITyaccona mo $a30BbIM cooTHOMIEHUSM. OTipe/ieNieHrne OTHOIICHHUS
yIENBHBIX TEMIOEMKOCTEH BO3yXa, U3MEPEHHBIX MPU HOCTOSHHOM
JaBJICHUH U MTOCTOSTHHOM 00BbeMe metogoM Kiremana u Jlesopma /J1a6/
Cp OCHOBBI TEPMOIMHAMUKH. AHAJIU3 NIEPBOTO U BTOPOTO Havall 6 JI1.4
TepMoauHaMuKH. TeruioBbie MamuHbl /Cp/
HKP Texymmuit korTposs /MKP/ 2 J1.4
Paznen | Pa3zpes 3. DiekTpoMarseTusm
Jlex Onextpocraruka /Jlex/ 2 JI1.1J11.4
JIa6 HccnenoBanue siexTpocTaTunyeckoro nosst. OnpeneneHne eMKOCTH 2 JI1.4J12.1
KOH/ICHCATOPOB METOAOM OAIITICTUIECKOTO TambBaHoMeTpa /J1ad/
Cp Onexrpocraruueckoe noie. HanpsokeHHocTs 1 noteHnuan. [puanmm 6 1.4
cynepnosuuun. [lpumenenue teopemsl ['aycca st pacuera
ANEKTPHUYECKHX TOJICH. DICKTPOSMKOCTh YeIMHEHHOTO MTPOBOTHUKA U
IJIOCKOTO KOHIIEHCAaTopa. DHEPTHs dJIeKTpocTaTuaeckoro mois /Cp/
Jlex OnexrpoauHamuka /JIek/ 2 JI1.1J11.4
JIab W3MepeHue conpoTUBIIEHUS U ONPEEIICHUE YAEIBHOTO CONPOTUBIICHUS 2 JI1.4712.1
npoBogHuKa. /J1ab/
Cp OnekrpoauHamuka. [ToctosHHbIN TOK. 3akoHbl OMa. K.IT.JI. ncrounuka 6 JI1.4
moctostHaoro Toka /Cp/
Jlex MarnauTtocTtaTika. MarautHas HHAyKnus /JIex/ 6 JI1.1J11.4
Cp MarunutocTtatuka. MarautHoe nose. 3akoHsl Ammnepa, buo — Capapa — 6 JI1.4
Jlanutaca u monHoro Toka. Cuna Jlopenna. /IBuxxenue 3apsKeHHbBIX
YyacTHIl B MarHuTHOM nose /Cp/
JIab OmnpeneneHne TOPU30HTATBLHON COCTABIISIONICH HAMPSHKEHHOCTH 2 JI1.4
MarHuTHoro moist 3emiu. /J1a6/
Cp MarnutHas naaykuus. Teopus Makcpena. SIBIeHne 3J€KTPOMarHUTHON 8 JI1.4
uaaykunu. CamonHaykuus. MTHAYKTUBHOCTh. DKCTPAaTOKU 3aMbIKaHUS U
pa3MbIKaHUs dJIeKTprueckol 1enu. KonebarenbHplii KOHTYD.
DnekTpoMaruuTHeIe Koebanus /Cp/
HKP Texymmit korTposs /MKP/ 2 J1.4
Paznen | Pasmen 4. OnTHka
Jlek Ouznyueckas ontuka /JIex/ 6 J1.1J11.4
Cp OCHOBHBbIE 3aKOHBI T€OMETpHUYECKON onTHKH. HTepdepeHIus u 20 JI1.4
mudpaxkius cBeta. [lomsipusanus ceeta /Cp/
Jla6 Omnpenenenune riraBHOro (POKYCHOTO paccTOsHUS TUH3. OnpeaencHne 8 JI1.2 J11.4
ToKa3aTesel mpeloMIICHHS KHUIKOCTEH ¢ TOMOIIBIO pedpaKkToMeTpa
A0GGe. OmnpeniersieHne JJIMHBI BOJIHBI H3JIy4EHUS Jia3epa Py TOMOIIH
nudpaknuoHHON pemeTkH. /J1ad/
Jlex KsanToBas ontuka /JIex/ 6 JI1.1J11.4
Cp KBanToBas ontika 3aKOHBI TEIUIOBOTO M3ITydeHHs U potoadderra /Cp/ 18 J1.4
Jla6 OmnpeneneHue TeMIepaTypbl pacKaJeHHOTO TeJla ONTUYECKUM 4 JI1.2 J11.4
MetonoM. /JIab/
HKP Texymmuit korTposs /MKP/ 2 JI1.4
Paznen | Paspen 5. ATtomHas u aaepHas Gpuznka
Jlex Crpoenne aroma /JIek/ 2 JI1.1J11.4
Cp Crtpoenue atoma KBaHTOBas mprpoia CBETa U BOJIHOBBIE CBOMCTBA 18 JI1.4
yactuy /Cp/
Jlab I'pagyrnpoBka MOHOXpOMAaTOpPa MO CHEKTPY HUCITYCKAaHHs aTOMOB PTYTH. 4 JI1.4 J11.5
HccnenoBanue CieKTpoB UCIyCKaHUS BOAOPOJIA U ONpeiesIeHIe
noctostHHoM Prnoepra /J1a6/
Jlex SAnepuas ¢pusuka /Jex/ 2 JI1.1J11.4
Cp Snepnas pusuka 3aKOH PaJOaKTHBHOTO pacnaaa. SnepHbie 16 JI1.4 JI1.5

peaxuun /Cp/




HKP Texymmuit korTpons /MKP/ 2 2 JI1.1J11.3 0
J1.4

5. COAEP)KAHNE TUCOUIIIMHEL (MOLYJIST)

Paznien 1. OcHOBBI MEXAHUKHU

Tema 1.1. Kunemaruka

OnemeHTh! KUHEMaTHKU. Mozenu B mexanuke. Cuctema orcueta. IlocTynarenbHoe ABUXKEHUE TBEPAOrO Tena. TpackTopus, AI1Ha
MyTH, BeKTOp nepemenieHus. CKoOpocTb U yCKOPEHHE TOUKU Kak IPOU3BOIHBIE paJuyca-BeKTopa o BpeMeHu. HopmanbHOE U
TaHTeHIMAIbHOE ycKopenus. Kinaccudukanus BUIOB IBUKCHUS.

Tewma 1.2. lunamuka

Tpu 3axona nunamuky Herotona. IToHATHA Macchl ¥ CUIIbl. BUbI Ul B MEXaHUKE: TPEHUS, yOIPYTOCTH U TArOTeHUs. MMiynbc Tena.
Wmmynbc cunel. BHemHie 1 BHyTpeHHME CUITbl. 3aKOH COXpaHEeHHs UMITYlIbca MeXaHuueckoil cucteMsl. LleHTp Macc (LeHTp
UHEPLMH) MEXaHUYECKOH CUCTEMBI U 3aKOH €T0 JBMIKEHMUS.

PaboTa mocTosSHHON U IepeMEHHOH CHIIBI. BeIpaxkeHHe pabOThI CHIIBI Yepe3 KPHBOIMHEHHBIH HHTETpasl. MOITHOCTE. DHEPrus Kak
YHHUBEpCcallbHas Mepa pa3Nu4HbIX (OpM ABMKEHHS U B3auMojeicTBus. KuHeTHueckas sHeprust MeXaHU4IeCKOoH CHUCTeMBI. 3aKOH
COXpaHEHHs] MEXaHUUECKOH HEPTUH U €r0 CBA3b C OJHOPOIHOCTHIO BpeMEHH. Y 1ap aOCONIOTHO YIIPYruX M HEYNPYTruX Tell.
MoMeHT uHepIK TBEPAOIo Tela OTHOCUTENbHO ocu. ITpumepsl ero Beruucnenus. Teopema Ilteiinepa. Moment cuiiel. OCHOBHOE
ypaBHEHHE TUHAMUKH BPAIIAaTeIbHOTO ABMXKEHHS TBEPJOTO Tella OTHOCHTENIFHO HEIOABIKHOM OCH. 3aKOH COXPAHEHHS MOMEHTa
UMITYJbCA U €T0 CBA3b C U30TPOIHOCTBIO IPOCTPAHCTBA.

3aKoH BCEMUPHOTO TAroreHus. [loreHnyanbpHas 3Heprust MaTepUualbHON TOUKHM BO BHEIIHEM CHJIOBOM I10JIE U €€ CBA3b C CUJIOH,
JIeHCTBYIONIEH Ha MAaTEPUAIbHYIO TOUKY. 3aKOH COXPAaHEHUS! MEXAHUYECKOM SHEPIUU U €0 CBA3b C OJHOPOIHOCTBIO BPEMEHU.
JlaBneHue B )KUAKOCTH U rasze. EauHume! usmepenus gapienus. 3akonsl [lackans u Apxumena. TeueHne uaeanbHOM KUIKOCTH.
YpaBHEeHHE HEPa3pBIBHOCTH. Y paBHEeHHE bepHymn u cineacTBus U3 Hero. Teuenue BA3koH xuakocti. opmynsl HetoTona u
Crokca. KoaddurpeHT BA3KOCTH U METOBI €TO OIPEIACICHHS.

Tema 1.3. Mexannueckre Koye0aHNUs U BOTHBI

I'apmoHnueckue Ko1eOaHus U UX XapakrepucTuky. JuddepeHunanbHoe ypaBHEHHE TapMOHUYECKUX KosieOanui. [TpyKHHHBIH,
(u3MUeCKHit 1 MaTeMaTHIECKUI MasTHUKH. DHEPTHs TapMOHIYEeCKNX Koebanuii. Clio)keHrne rapMOHUYECKIX KOJIeOaHui OHOTO
HaIpaBJIeHUs U OJMHAKOBOM 4acTOTHL. buenue.

CrnoxeHus: B3aUMHO MEPIEeHANKYISPHBIX kKonebanuid. durypsl Jluccaxy. 3aTyxaromniye U BEIHY>KACHHBIE KoneOaHus. Pe3oHaHc.
BosHoBbIe nporieccel. MexaHu3M 00pa3oBaHus MEXaHWYECKHUX BOJIH B ynpyroii cperne. [IpoonbHble 1 IonepeyHble BOIHBI.
YpaBHeHHe TUIOCKOH Oeryiei BoHbI. [[JTnHA BOJHBI M BOJIHOBOE YHCIIO.

Paznen 2. OCHOBBI MOJIEKYIISIPHOW (U3UKH

Tewma 2.1. MonekynsipHO-KUHETHYECKAs TEOPHUS

OnbITHBIE 3aKOHBI UICANIBHBIX ra3oB. YpaBHeHue Knanelipona-MenneneeBa. OcnoBHoe ypaBHeHue MKT uneanbHbIX razos.
Cpensss KHHeTHYIecKasi SHeprust MoneKyil. MolIeKkyIsIpHO-KMHETHYECKOe TOJIKOBaHUE aOCOIIOTHON TeMIepaTyphl.

DJeMeHTBI CTAaTHCTHYECKOH (u3nKH. 3akoH MakcBeiuta AJ1st paciipeieNieH s MOJIEKYIT HCaIbHOTO ra3a 110 CKOPOCTSM.
Bapomerprueckas Gpopmyna. 3akoH boxbiiMaHa [uIs pacIipefeeH s YacTUI] BO BHEIITHEM MTOTEHIINATIBHOM 11oJie. CpeaHee YrcIio
CTOJIKHOBEHHUH U CpeqHss ATHHA CBOOOAHOrO Mpodera MOIeKyIl.

OmneitHOe o6ocHoBarre MKT. JTuddy3usi, TemIonpoBoHOCTh U BHYTpeHHee TpeHue. 3akoHbl Puka, Pypbe u HproToHA.

Tema 2.2. TepmoauHamuka

Bayrpennss seprust. Unucno creneneit cBoOOABI MOIEKYI. 3aKOH PaBHOMEPHOT'O PACHPEISIICHNS SHEPTUH 10 CTETIEHSIM CBOOOIBL.
IlepBoe Hauano TepMoanHaMUKH. PaboTa raza npu u3mMeHeHuu ero oobema. TermnoeMKocTb MakpocucTeMbl. MossipHast
TEMJI0EMKOCTb. 3aBUCUMOCTb TEIIOEMKOCTH UI€ANIHOTO Ta3a OT BUja nporiecca. [IpuMeneHne nepBoro Hadaaa TEPMOJIUHAMHUKH K
n3omporneccaM. AnuabaTHbIi mporecc. Y paBHenue [lyaccona.

Kpyrossie nmponeccel. O6paTumsble u HeoOpaTuMmble mpouecchl. Lukia KapHo u ero k.IL.A. u1d uaeaasHOro rasza. Bropoe Hauano
TepMoauHaMuKu. IloHsATHE 06 SHTpONUH, €€ CTATUCTUYECKOE TOJIKOBAHHE.

CHITBl ¥ TOTEHIIMATIBHAS SHEPTHS MEKMOJICKYIIIPHOTO B3aNMOACHCTBHS. D(MPEKTUBHBIA THaMeTp MOJIeKyl. Y paBHeHHe BaH-nep-
Baannca. ®azoBsie nepexonst 1 u 2 pona. Kputnueckoe coctosiaue. TpoiiHas Touka. OcoOOEHHOCTH TBEPAOTO U )KUIKOTO COCTOSHUIMA
BemecTBa. [loBepxHOCTHOE HaTsLKkeHUe. CMaunBaHKe. KanuispHele sIBICHUS.

Paznen 3. DnexkrpomarHeTusm

Tema 3.1. DnexTpocTaTHKa

3akon Kynona. Hanps’keHHOCTb U CUJIOBBIE JIMHUY HANPSHKEHHOCTH 3JIeKTpudeckoro nois. [Ipunnun cynepnosunun
asiekTpudeckux noseil. Ilpumep pacuera HanpsHKEHHOCTH 1OJIA, CO3aBaeMON cucTeMol 3apsoB. [I0TOK BEKTOpa HaNpsHKEHHOCTH
anexkTpudeckoro noiia. Teopema Octporpanckoro-I'aycca

PaboTa cuit 3eKTpruUecKoro moJs 1o nepeMerieHuro 3apsaaa. LIupkymnsuus BeKTopa HanpsbkeHHOCTH. [loTeHInanbHbIi XapakTep
JNEKTPOCTaTUUECKOro nons. IToreHnnan anekTpudeckoro nois. DKBUNOTEHIUAIbHbIE TOBEPXHOCTU. CBA3b MOTEHNIMANA C
HaMpsDKEHHOCTBIO MOJIsL. DIIEKTPUYECKOE 110JIE B JUAIEKTPUKaX. TUIbI IUAIEKTPUKOB. Bupsl nonspusanuu. Bekrop nonspusanuu.
IIpoBOAHUKH B 3IEKTPOCTATHUECKOM IoJe. DIEKTPOEMKOCTh poBoaHIKA. KoHneHcaTOph! 1 nx BUABL. DOpMyIia MIOCKOTO
KoHJeHcaTopa. CrocoObl coeTMHEeHHs KOHIEHCATOPOB B 0aTapeto. DHeprus 21eKTpocTaTndeckoro noist. O6bEMHas MIOTHOCTh
SHEPIUU.

Tema 3.2. DnekrpoauHaMuKa

ITocTostHHBII dNeKTpUYecKuil TOK. Buiel HocuTenei 3apsina B pa3inuHbix cpenax. Cuna Toka. Bekrop miotHoctu Toka. 9/1C
UCTOYHMKA TOKa. 3akoH OMa 1115 ydacTKa U noaHoi nenu. CompoTuBIeHHe U TPOBOJUMOCTb NPOBOJIHUKOB, HX TeMIEpaTypHas
3aBUCUMOCTb. PacueT conpoTUBICHUH IPU Pa3IUYHbIX BUAX COCAUHEHHM.

PaboTa 1 MOITHOCTH 31EeKTpUYecKoro Toka. 3akoH Jlxoynsa-Jlenna. IIpasuna Kupxroda u mpruMeHeHne UX K pacdeTy




pa3BeTBIEHHBIX Lieneil.

Tema 3.3 MaruurocraTika

Marnutsoe nosne. Munykuus MmarautHoro nosst. CuiioBble IMHUMA MarHUTHOTO IOJIsL, €r0 BUXPEBOU XapakTep. 3akoH Ammepa i
CHUJIBL, ACUCTBYIOLIEH HA IPOBOJHUK ¢ TOKOM. [IpaBuio neBoil pyku. MarHuTHbIM MOMEHT KOHTYpa ¢ TOKOM. KOoHTyp ¢ TokoM B
MarHutHoM nose. [Ipusnun pa6oTs! anektpoasurarens. 3akoH buo-Casapa-Jlannaca u ero npuMeHEHHE K pacueTy MarHUTHBIX
roJiei (MpsSIMOTO U KPYroBOTO TOKOB).

Cuiibl B3aMMOJIECHCTBHUS IapaJlUIEIbHBIX TOKOB. 3aKOHBI AMIiepa. JIBIKEHHE 3apsKEHHBIX YaCTULl B MArHUTHOM nosie. Cuia
Jlopenna. Hupxymsuus sektopa H u B. 3akon nomHoro Toka. MarHuTHOE moJe coleHonaa U Topousa. I1oTok BeKkTopa MarHUTHOU
unaykiuu. Teopema ["aycca s nmonst B. Ilotok BekTopa B uepes conenous.

Tema 3.4. MarnutHas unaykuus. Teopust Makcsenia

Paborta Mo mepeMenennio NpoOBOAHMKA U KOHTYPa C TOKOM B MAarHUTHOM IoJie. DJIEKTPOMAarHUTHAs MHAYKIWA. 3akoH Dapanes u
€ro BBIBOJ] U3 3aKOHa coxpaHeHus sHepruu. [Ipasuno Jlenua. SIBnenue camonHAyKIuH. MHAYKTUBHOCTD KOHTYpa. DC
CaMOMHIYKIMY. B3anmuas nHayknus. MarauTHOE 1oJie B BEIIeCTBE. THIIbI MArHETHKOB (Ana-, napa- U heppOMarHeTUKH), UX
¢m3mueckas npupona. HamaramaeHHOCT. MarHuTHas IpoHHIaeMoCTh BemecTBa. OCHOBEI Teopnu MakcBeiuia. Tok cMemeHns.
YpaBHenus Makcseia B uHTerpansHoit ¢opme.IlonsaTtue o mepemenHoM Toke. OMUUECcKOe, peakTUBHOE (EMKOCTHOE U
UHIYKTHBHOE) 1 MOJHOE COMPOTHUBJIEHHS LIETIH TepeMEHHOro Toka. 3akoH OMa JUIsl ey IePEMEHHOr0 Toka. MOIIHOCTb,
BblJIEIIsI€Mas] B LIENX IIEPEMEHHOTO TOKA.

OneKkTpoMarHUTHBIC Kosiebanus. ["apMOHIYECKHe, 3aTyXaloIIie 1 BEIHYKACHHbIe KoaeOanus. [IoHsTHE 0 pe3oHaHce.
OneKTpOMarHUTHBIE BOJIHBI U UX cBoiicTBa. IlIkana 3MeKTpOMarHUTHBIX BOJH.

Pasnen 4. Ontuka

Tema 4.1. ®usndeckas ONTHKA

OCHOBHBIE 3aKOHBI F€OMETPUYECKOH ONTUKH. AOCONIOTHBII U OTHOCUTENBHBIN MOKa3aTesu npenomieHus. Mx dusuyeckuii cmbici.
SIBneHue MONMHOTO BHYTpeHHETo oTpakeHns. CBeToBoabl. Cheprueckne 3epkana. @opmyna 3epkana. [Toctpoerne n3o0pakeHHH.
Tonxkwue nun3sl. @opmyna muH3BL. [TocTpoeHne H300paKeHHH.

BounHOBast aneKTpoMarHuTHas IpUpoja cBeTa. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJH. Bpems u amiHa
KorepeHTHOCTH. [IpocTpancTBeHHast KorepeHTHOCTb. VIHTepdepennus ceera. MeTtons! HabmoneHus nHTepdepeniyn ceera. Pacuer
naTepdepernun B onbite FOHTa. IHTepdepeHnns cBeTa B TOHKUX IUIeHKaX. [1010CH paBHOW TOJIIMHEI X PaBHOTO HAKJIOHA.
Konpua Hetotona. IIpuMenenne nHTepdEepeHINy B HayKe U TeXHUKE.

Judpaxius ceta. [punimn INolirenca-®Openensa. Metoz 300 @penens. Judpakuus Openens Ha KPyriioM OTBEPCTHH U TUCKE.
Judpakmust Ha npocTpaHcTBeHHOH penretke. @opmyna Bynbega-bparra. Pertrenorpaguyeckoe ucciemoBanue CTpyKTyphl
kpuctamioB. [TonsaTre o ronorpadum.

Ionspuzanus ceera. EcrecTBeHHBIN U MONSPU30BaHHEIH cBeT. 3akoH Matoca. [Tonspuzaius cBeTa mpu OTPaKeHUU U
NPEeJIOMJIEHUH Ha TPaHUILE JBYX IU3IEKTPUKOB. 3akoH bprocrepa. JIBoiiHoe mydenpenomiuenue. ITpusma Hukomns. Ionsponast n
HOJISIPU3aLUOHHBIE IPU3MBL.

HckycctBenHas ontudeckas aHn3oTponus. Dddextst Keppa u @apages. Ontudecku akTHBHBIE BelecTsa. Jlucmepcus cBeTa.
DyeMeHTBI 3IEKTPOHHOI Teopuu qucnepcun ceera. [lornomenue (adbcopbuust) ceera. 3akon byrepa.

Tema 4.2. KBanToBas onruka

TemnoBoe U3ITydeHHE U €T0 XapaKTePUCTUKH. AGCONIIOTHO YepHOoe Teno. 3akoH Kupxroda. 3axon Credana - bonpmana.
Pacnipenenenue sHepruu B criekTpe abCOMIOTHO YepHOro Tena. 3akoH cMenienus: Buna. @opmyna Penes-/lxunca.

SAsnenue porodrdpdexra. Buennnit poTorddexT u ero 3akoHbl. PoToHBI. YpaBHeHHE DitHINTEHHA T BHemHero hoTtoaddekra.
Macca n ummynsc ¢portoHa. JaBnenne cBera. OnbiTel JleOenena. Jlazeps!, mprHINN EWCTBHSA, YCTPOICTBO M IPUMEHEHHE.

Paznen 5. AtomHas u sigepHas Gu3nka

Tema 5.1. Ctpoenue aroma

Mopnemu aromoB Tommicona u Pesepdopaa. DMmipraeckre 3aKOHOMEPHOCTH B CIICKTPax UCITYCKAaHHS U HOTJIOIIEHHS aTOMOB.
®opmyna Punbepra. Jlunerdarsiii ciektp aroma Bogopoaa. OCHOBHBIE CEPUU CIIEKTPATbHBIX JTMHHUM.

Bouna Jlyn ne Bpoitnst. OnbITHOe 060CHOBaHNE KOPIYCKYJIIPHO-BOJIHOBOT'O JAyalli3Ma CBOMCTB BemiecTBa. COOTHOIICHUS
HeomnpeneneHHocTel [ei3eHOepra kak mposiBIICHHE KOPITYCKYIISIPHO-BOJIHOBOTO JTyalli3Ma CBOMCTB MaTtepu. BoHoOBast hyHKITUS 1
ee craTucTuuecKuil cmpici. YpaBHeHue IlIpénunrepa ans craMoHapHBIX COCTOSHUN.

IMoctynarst bopa. bopoBckas Teopust atoma BOJOPOJIa U BOAOPOAONOA00HOT0 HOHA. ATOM BOAOPO/a B KBAHTOBOI MEXaHUKE.
Kganrtossle uncna. CriuH 31ekTpoHa. CiuHoBoe KBaHTOBOE yucio. [Ipunuun ITaynu. Pacnpenenenne 3J1eKTPOHOB IO COCTOSIHUSIM.
Tema 5.2. Snepras ¢pusnka

Pentrenosckue cnekTpsl. 3akoH I'. Mosznu. Ilornomnienre, CioHTaHHOE U BBIHY)KJEHHOE M3aydeHue. [loHsTre 06 onTuyeckux
KBaHTOBBIX I'eHepaTopax (J1a3epax). Pazmep, coctas u 3apsiy aToMHOTO siipa. MaccoBoe u 3apsnoBoe uucia. Jledekt maccsl n
SHEprus CBs3u sApa.B3anMozeiicTBre HYKJIOHOB M MOHATHE O CBOMCTBAX M NMPUPOJE sAepHBIX cuil. Moaenu sinpa. PagroakTuBHOE
U3JIydeHHEe U ero BUABL 3aKOH PaJHOaKTUBHOTO paclana. 3aKOHOMEPHOCTH U IIPOHCXOXKACHHE anb(a, OeTa - 1 raMMa-H3TydeHUs
aToMHBIX saep.IloHsATHE 0 AAepHBIX peakIUaX U UX OCHOBHBIX TUNAaX. MckyccTBeHHas paloaKTUBHOCTD. [leleHue TSHKEIbIX saep.
Llerrnas peakmms menenns. [loHsTHE 0 SOEpHON PHepreTHKe. Peakmms cuHTe3a aToMHBIX sep. [Ipobiema ynpapisieMbIx
TEPMOSIIEPHBIX PEaKIHiA. DIIeMEHTapHbIe YacTHIIBL. VX KiaccupuKarms.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BUIOB OLICHOYHbIX CPEACTB

BrimonHeHue 1 3amuTa 1abopaTopHbEIX paboT
BrimonHeHne caMOCTOSATENBFHBIX PadoT




3auer
DK3aMeH

6.2. Tembl NUCLMEHHBIX PadoT

He npemxycMOTpeHO y4eOHBIM IITaHOM

6.3. KonTpoabHbIe BONPOCHI U 3aaHUS

OIIK-1: CiocoGeH MpUMEHSTh €CTECTBEHHOHAYYHBIE ¥ OOLIEHHKEHEPHBIE 3HAHHS, METO/Ibl MATEMaTHYECKOTO aHaIn3a U
MOJICJINPOBAHUS B IPO(ECCHOHATIBHOM IeATENbHOCTH

1 cemectp

Bompoc Nel

Omnummre, Kak MEHsIeTCs INIOTHOCTH I'a3a NPY U3MEHEHUN TeMIepaTyphl U naBieHus. Kakue ¢pusznueckue cBoiicTBa raza
OIIPEIEISIOT €T0 ITOBEACHHE B 3THX YCIOBHUAX?

Ortsert: [Ipu yBenuueHUN TeMIIepaTypsl ra3 pacmupsaeTcs, YT0 IPUBOANUT K yMEHBIICHHIO €T0 IIOTHOCTH. IIpy noBbIIeHHN
JIABJICHUS I'a3 CKMMAETCS, YBEINUMBAs CBOIO INIOTHOCTH. OCHOBHBIE CBOMCTBA T'a3a, KOTOPBIE ONPEEIAIOT €ro IIOBEACHHUE,
BKJIIOYAIOT CPEAHIOI0 KHHETHUECKYIO SHEPTUIO MOJICKYII (TeMIIepaTypa) M CHILy MEXMOJIEKYJISIPHOTO B3aUMOJICHCTBYS (JJaBJICHNE).
Bonpoc Ne2

OOBsicHUTE, TOYEMY IIPU IBIDKCHUH Cy/IHA HAa TOBOPOTE KOPITYC HAKJIOHACTCSA BHYTpPh OBOpOoTa. Kakue cuibl BBI3BIBAIOT 3TOT
HaKJIOH ¥ KaK OHH BIIUSIIOT Ha YCTOHYMBOCTD CyaHa?

Ortsert: Hakion KOpIryCca CyaHa BHYTPb TOBOPOTA BbI3BAH IICﬁCTBI/ICM HCHTPOCTPECMUTECIIbHBIX CUJI, BOBHUKAIOIIHUX TP ABUKCHUHN
10 KpMBOJIMHENHO Tpaekropuu. Korzna cy1HO IOBOpauuBaeT, LIECHTPOCTPEMUTEIIbHASL CUJIA TSHET €ro K LEHTPY [I0BOPOTA,
3aCTaBIIsIsl KOPILYC HAKJIOHATHCS BHYTPb. DTOT HAKJIOH KOMIIEHCUPYETCSl CHJIaMH TUIaBYy4eCTH, AEHCTBYIOIMMH CHU3Y BBEPX,
KOTOPBIE CTPEMSTCS] BEPHYTH CYZHO B BEPTUKAIBHOE MOJNOKEHHE. Y CTOHYNBOCTS Cy/IHA 3aBUCUT OT COOTHOILICHHS 3THX CHIL: YeM
CHIIbHEE HAKIIOH, TeM OOJIBIIE BEPOSITHOCTD OTEPH YCTOWYNBOCTH. BaxHBIMHU (hakTOpamu, BIUSIOMIMME Ha YCTOHIHBOCTB,
SIBJISIIOTCSI BBICOTA LIEHTPa Macc Cy/Ha, (popMa KopIyca U paclpeaeieHue rpysa.

Bomnpoc Ne3

Kaxkoit 3aK0H OIMCHIBAET 3aBUCHMOCTb CHIIBI YIIPYTOCTH OT Ae(OPMAIUU MPYKHHBI?
a) 3aKOH BCEMUPHOTO TATOTECHUS

b) 3akon 'yka

¢) 3akon Oma

d) 3axon boitns-MapuorTta

ITpaBunbHEIA 0TBET: b) 3akoH ['yka

Bomnpoc Ned

Kakoe yctpoiicTBO mpeoOpa3yeT MEXaHUYECKYIO SHEPTUIO B DJIEKTPUUECKYIO?
a) Jlunamo-marnna

b) Tpauncdopmarop

¢) AKKYMYJSTOD

d) Kongencatop

IpaBunbHEIT 0TBET: a) JlMHaAMO-ManIHHA

Bomnpoc Ne5

Kaxwe 13 mepeuncIeHHBIX CBOMCTB XapaKTepHBI I peppOMarHUTHBIX MaTepPHAIOB?
a) BrIcokas 3:1eKTponpoBOoANMOCTE

b) CriocoOHOCTH COXPaHATh OCTATOYHYI0 HAMArHUIEHHOCTh

¢) Huskas MarHuTHas IpOHHUIIAEMOCTb

d) Hanmuume moMeHOB

IIpaBuibHbIE OTBETHL: b, d

Bonpoc Ne6

Kaxwie BeTMYMHEI SBISIOTCS OCHOBHBIMH NTApaMETPaMU COCTOSHHS TEPMOIMHAMHYCCKOW CHCTEMBI?
a) Temmeparypa

b) O6vem

¢) Maccogas nons

d) laBnenue

e) CxopocTs

[IpaBunbHbIC OTBETHL: a, b, d

Bompoc Ne7
YcTaHOBHTE MPAaBIIIBHYIO TIOCIEI0BATENBHOCTD CTAANI JBIKEHUS Tela, OPOIICHHOT0 TOPU30HTAIBHO ¢ HEKOTOPOH HadalbHOIT
CKOPOCTBIO.

1. Teno nBukeTCsi paBHOMEPHO BIIOJIb TOPU3OHTAJILHON OCH.

2. Teno maunHaeT ABUIaThCS MOJ JAEHCTBHEM CHUJIBI TSHKECTH.

3. Teno AOCTHUIIIO MOBEPXHOCTH 3€MJIH.

4, l'opuzoHTanbHOE ABMKEHUE 3aMEIIAETCSl M3-32 COMPOTUBIICHHS BO3yXa.

IIpaBunbHas nocnenoBaTeNbHOCTh: 1 -4 — 2 — 3

Bompoc Ne§
YcTaHOBHTE TIOCIIEAOBATEIBHOCTD ACHCTBHI TIPH H3MEPEHUH JICKTPUIESCKOTO COMPOTHBIICHHUS PE3UCTOPA METOAOM aMIlepMeTpa u




BOJIBTMETPA.
INoaxmo4nTh UCTOYHUK MUTAHUSL.

V3amepuTs HampspKeHHE Ha PE3HCTOpE.

IMoaxounTh Pe3UCTOp MOCIEAOBATEIHHO C AMIEPMETPOM U BOJIBTMETPOM.
W3meputh cuily TOKa B LIETH.

PaccunTate comnpoTuBieHHE 1O 3akoHY OMa.

HpaBI/IHLHaH IIOCJIEI0BATENBHOCTE: | =3 -4 —2 — 5

DA~

Bompoc Ne9

YCTaHOBHTE COOTBETCTBHE MEXIY (PU3HUECKMMH BEIMYMHAMH U MX CHMBOJIaMHU B MexyHapoaHoi cucreme exunuil (CH).
®dusnueckas BeIUYUHA Cumsoil
a)Cwia 1)F

b) Pabora 2) W

¢) MomHocTb 3)P

d) Dnektpuueckuii 3apsn 4HQ
[IpaBUIBHOE COOTBETCTBHE:

a)—1)

b) —2)

c)—3)

d)—4)

Bompoc NelQ

YcTaHOBHUTE COOTBETCTBHE MEKLY (GU3MIECKUMHU SIBICHHAMH M YCTPOHCTBAMH, MCIIOIb3YIOIMMH 3T SBJICHUSL.
duznyeckoe SBICHHUE VYerpoiicTBo

a) DIeKTpOMarHuTHas MHIYKIUSA 1) Tpanchopmarop
b) ®ortorddext 2) Conneunast Garapes

¢) Pezonanc 3) LC-xoHTYp

d) TepmoaneKTpHUIECTBO 4) Tepmomapa

IIpaBuIBHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

2 cemecTp

Bonpoc Nel

OO6BbsicHUTE, TOUeMy OelIblii CBET PU MPOXOXKIAESHUH Yepe3 MPU3MY pas3jlaraeTcsi Ha ClieKTpajibHble IBeTa. Kakue NpUHIUIbI JeKaT
B OCHOBE 3TOT'O SIBJICHUA?

Ortgert: benblii cBeT mpeacTaBiIsieT co00i cMeCh BCeX BUAUMBIX LIBETOB CIIEKTPa. [Ipu MPOX0XKISHUN Yepe3 MPU3MY CBET
MIPEIOMIIIETCS U3-3a Pa3IMYHON CKOPOCTH PACHPOCTPAHEHHsI KaXKAOTO LIBETa B MaTepuaie Npu3Mbl. DTO SIBIEHHE U3BECTHO Kak
Jucnepcus cBera. PazianyHble JUIMHBI BOJIH CBETA NPEIOMIISIOTCS MO Pa3HbIMU YIJIaMU, YTO MPUBOAUT K UX Pa3eNCHUIO U
00pa30BaHMIO PaIyTH IIBETOB.

Bompoc Ne2

OnumuTe Tporece paIioaKTHBHOTO pachaga u 0OBsICHUTE, KaKHe BUABI PaARO0aKTHBHOTO paciiajia CyImecTByOT. Kakue mpoaykTsl
00pa3yroTcs B pe3yibTaTe KaXkKaoro BUa pacmana’?

OrtseT: PagroakTuBHBIN pacnag — 3TO MPOLECC CAMONIPOM3BOJILHOTO MPEBPAIlCHUs] HECTAOMIIBHBIX sIep B CTAOUIIbHBIE ITyTEM
BBIOpOCA HJIEMEHTAPHBIX YACTHI] I raMMa-n3inydeHnsi. CylecTBYIOT TpU OCHOBHBIX THIA PaOaKTHBHOTO pacmaja: ainbda-
pacman, 6era-pacmaj ¥ raMMa-u3iIydeHue. Anbda-pacnan IpUBOIUT K 00Pa30BAHUIO HOBOTO 3JEMEHTA ¢ MEHBIIIM aTOMHBIM
YHCJIOM M yMEHBIIICHUEM YHCIIa HeITpoHOB. beta-pacnan BiitodaeT TpaHC(hOpPMAIMIO HEHTPOHA B IPOTOH WIIH IIPOTOHA B HEUTPOH
C BBIICJICHUEM ITO3UTPOHA HJIN JJIEKTPOHA COOTBETCTBEHHO. | aMMa-H3iTydeHne — 3TO BbIICIICHIE SHEPIHHU B BUAE (POTOHOB
BBICOKOM 3HEpruu 0e3 M3MEHEHHs COCTaBa spa.

Bompoc Ne3

Kakoii 13 mepeunciieHHbIX JIEMEHTOB 00J1a1aeT HauOOIbINei AaTOMHOW Maccoi?
a) Bomopon

b) Tenmii

¢) Yruepon

d) XKeneso

IIpaBumsaeni otBeT: d) XKeneszo

Bompoc No4

Kaxoit mprbop rcnonb3yeTcs 11t HaOIIoAeHHS 32 TOBEACHHEM MUKPOUYACTHII, TAKUX KaK JIEKTPOHBI?
a) Mukpockon

b) [{uknoTpoH

¢) DJNEeKTPOHHBIN MHUKPOCKOIT

d) Pagmonoxarop

IIpaBUIIBHBIA OTBET: C) DJIEKTPOHHBII MUKPOCKOII




Bompoc No5

Kakue U3 mepeyrciIeHHbIX YCTPOUCTB UCIIONB3YIOT IPHHIIUIIB ONITHKH?
a) JIazepsr

b) Pamapsl

¢) Teneckorbl

d) doroxamepsl

IIpaBusibHBIE OTBETHL: a, C, d

Bonpoc Ne6

Kaxue 13 nepeyrciIeHHbIX YacTHI] y4acTBYIOT B SIICPHBIX PEaKILUsX?
a) DIEeKTPOHBI

b) ITpoToHbI

c¢) Hetitponst

d) [Tosutponsr

I[TpaBuitbHBIC OTBETHI: b, C

Bomnpoc Ne7

YcraHOBHUTE MPaBUIIBHYIO MOCIIEI0BATENBHOCTE COOBITHIH IPH 00pa30BaHUM PaJly>KHOTO CHIEKTpa:
1. Benblit cBeT nomnazaeT Ha MOBEPXHOCTH BOJIBI.

2. CBeT npenoMisieTcs U OTPakaeTcs BHYTPH KaIUId BOABIL.

3. CBeT BBIXOAUT U3 KAIUIM M Pa3/laracTcs Ha OTAEIbHBIC I[BETA.

4. YesioBeK BUIUT pajyry.

ITpaBunbHas nocnenoBarenbHOCTh: 1| — 2 — 3 — 4

Bompoc Ne8

YcTaHOBHTE NOCIEA0BATENEHOCTD TAIOB SIEPHOTO JEICHHUS:
1. BrIcBOOOXKICHIE YHEPIHH.

2. 3axBaT HEHTPOHA SIPOM.

3. Pacnian siipa Ha aBe 4acTu.

4. O0pa3oBaHHEe HOBBIX HEHTPOHOB.

IIpaBunbHas mocnea0BaTeNbHOCTh: 2 — 3 — 4 — 1

Bompoc Ne9

YCcTaHOBHTE COOTBETCTBHE MEXy BUAAMH PAIHOAKTUBHOTO PAcIiafa ¥ 00pa3yIoNIMHICS JaCTHIIAMU:
Bun pacnana OOpasyromuecss 9acTHIIBI

a) Anbda-pacran 1) [Mo3uTpon

b) bera-pacman 2) Anbpa-gactuna

¢) l'amma-n3mydenue 3) OnekTpoH

d) bera-muttoc-pacnan 4) I'amma-otoH

ITpaBuIBHOE COOTBETCTBHUE:

2) — 2)

b) — 3)

c)—4)

d—1)

Bonpoc Nel0

YcTaHOBHUTE COOTBETCTBUE MEXY (DM3NUECKUMH SIBICHUSIMU U IPUMEPAMHU UX HCIIOJIb30BAHMS:
DU3NUECKOE SIBICHUE IIpumep ucnonb3oBaHus

a) dudpakmus ceera 1) CD/DVD-npourpsiarens

b) Anepusiii cunre3 2) ComnHile

¢) PagnoaktuBHbI pacniaf 3) ATOMHas 3JIEKTPOCTAHIUS
d) ®nyopecuennus  4) JlIOMUHECIIEHTHBIE JIAMITBI
IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

6.4. Mertoauueckue MaTepuaJjibl, Onpeae/sonue npoueaypbl OieHUBaHUusA

MertouKa OLICHKH 3K3aMeHa M0 TUCIIUIIINHE

TeopeTuudeckas 4acTh 3K3aMeHa M0 JUCHUIIINHE MIPeACTaBIsIeT coO00i KOMITJIEKC BOIPOCOB Ha YCBOGHHE IMPOIICHHOr0 MaTepHuania -
TEPMHHBI, ONPEEIICHNUS, 3aKOHBIL.

B pamkax TeopeTHuecKoi YacTH 00yJaromuics, U KaKA0T0 3a1aHus, (GOpMyIHpYeT PaBIIIBHEIE C €T0 TOYKH 3PSHUS OTBETHL.
3agaHue CUNTACTCS BHINOJHEHHBIM B TOM CIIydae, €CIIU JaHbI BEpHBIC OTBETHI Ha BOIIPOCHL. B MpoTUBHOM citydae 3agaHue
CUUTAETCS HEBBIIOIHEHHBIM.




HpaKTI/I‘{eCKaH YacCTb DK3aM€Ha IO JUCHUIIIIMHE TPEACTABIACT 3aJa4U, HAMIPABJICHHBIC HA BBISIBJICHUE BO3MOKHOCTH NPAKTUYICCKOI'O
MMPUMCEHCHHS KOHKPETHOI'O TCOPETUYCCKOT'O pa3aciia.

DK3aMCH BEICTABIISICTCS C Y4€TOM PE3YJIbTATOB BBIIIOJIHCHUSA TeOpeTquCKOﬁ u HpaKTI/I‘ICCKOf/‘I JacTeil B COOTBETCTBUH C
TMPUBECACHHBIMU HUXKE Tpe6OBaHI/IHMI/I.

5 (oTm4HO) >85 Bce 3agaHus BEIONHEHBI B COOTBETCTBUH C TPSOOBAHUAMH, B ITOJHOM 00BeMe M 0e3 OIMIMOOK.

4 (xoporo) 75+84 Bce 3amaHus BEIONHEHBI B COOTBETCTBHH C TPEOOBAHMAMH, B 00BEME HOCTATOYHOM IS OOIIETo
(HyHKIMOHUPOBAHUS CHCTEMBI MJIH BHITIOJHEHO /1B 3a/1aHMsI B COOTBETCTBUU C TPEOOBAaHHUSAMH, B IIOJTHOM 0OBbeMe U 0e3 OIMOOK.

3 (yIOBIETBOPUTEIILHO) 50+74 BeImonHeHO He MEeHee NBYX 3aJaHUil B COOTBETCTBUHU C TPeOOBaHHUSIMH, B 00beMe
JOCTaTOYHOM JUTA 00IIeTo (hYHKIMOHUPOBAHUS CHCTEMEI

2 (HEyHOBICTBOPHUTEIIHHO) <50 BrimonHeHO MeHee ABYX 3aJaHUM B COOTBETCTBHHM C TPEOOBaHMAMH, B 00beMe

JIOCTATOYHOM JJIs1 O01Eero PyHKIMOHUPOBAHUS CUCTEMBI
HToroBeiii 0asut 3a 9K3aMeH BBICTABJISIETCS 110 OIICHKE XY/IIeH YacTH. B CIOpHBIX cilydasx MperojaBaTellb BIpaBe 3a1aBaTh
YTOUYHSIOIINE BOMPOCHI U IaBaTh JOMOIHUTENbHBIC IPAKTHUECKUE 3aJaHHS.

MeroHKa OLCHKH 3a4eTa 10 IUCIUIUINHE

3a4eT Mo AMCIUTLTNHE BBICTABISACTCS IO PE3yJabTaTaM CUCTEMATHUSCKON paOOTHI CTYJCHTa B TEUCHHE CEMECTpA.

MeTtoanka omeHKH JIabOpaTOPHBIX PaboT

CTyIeHT TOJDKSH BBIIONHUTD M 3aIUTUTh BCE J1a0OpaTOPHBIC PaOOTHI, IPEIyCMOTPEHHBIC IPOrPaMMON TUCIUILIHHBL.
JlabopaTopHast paboTa CUMTACTCS 3alIMIICHHON IPH YCIIOBUH YAOBICTBOPUTEIFHBIX OTBETOB Ha He MeHee 85% BceX KOHTPOJIBHBIX
BOTIPOCOB, TIPUBEICHHBIX B KOHIIE KKI0H paboTHI B TaOOPaTOPHOM MPAKTHKYME, & TAKXKE BHIMTOTHEHHS TECTOBBIX 33/IaHUH IO TEME
paboThI HAa YCMOTpEHHUE TPEToaaBaTeNei.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAY JIS)

7.1 PexoMeHayemMasi TUTepaTypa

7.1.1. OcHoBHas JIMTEpPaTypa

ABTOpBI, COCTaBUTENU 3arnaBue W3narenscTBO, TOI
JI1.1 | Tpodpumona Taucus Kypc ¢uzuku: yaebd. mocobue it HHKEHep.-TEXH. CIell. By30B Mocksa: Axanemus, 2010
MBanoBHa
JI1.2 | Curumos Bnanucna | OnTuka. @usnka atoma: 1a00paTOPHBINA NPAKTUKYM 10 (QU3HKe HoBocubupck: CI'YBT,
HBanoBuy, 2016
IIporononosa Huna
IlaBnoBHa
JI1.3 |Buxkynos C. B., Ousnka: cOOPHUK 3a7a4 HoBocubupck: CI'YBT,
Curumos B. ., 2017
Tpoiakuna E. T.
JI1.4 | C.B. Bukymnos, B.I. ®dusuka: yued. mocodue Hosocubupck: CI'YBT,
Curumos, E.T. 2017
Tpsinkuna, A.C.
SpocnaBuesa
JI1.5 |Hwuxurenko AHatommii |JlabGopaTOpHBIH IPAKTHKYM IO MOJNEKYISIPHOH (H3HKE: TPAKTUKYM Hosocubupck: CI'YBT,
I'eopruesuu, Skosies 2019
Bragumup
Huxomaesuu,

CurumoB Bnagucmnas
WBanoBuy, TpeiHKHHA
Enena TpanuesHna,
IIporononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaun HukonaeBuu

JI1.6 | Huxutenko AHaTtonuii |JIabopaTopHBIH MPAKTHKYM MO MEXaHHKE Hosocubupck: CI'YBT,
I'eopruesuuy, SIkoBieB 2018
Biagumup
Huxonaesuu,

CurumoB Brnanucnas
WBanosuy, TpeiHKHHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaunn Hukomnaesuu

7.1.2. Jlono/IHUTe/ILHASA TUTEpaTypa

ABTOpBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI




ABTOpBI, COCTABUTEIH

3ariaBue W3znarenscTBO, TOI

JI2.1 | Opnos Tpanuit
Bacunbesuu,
CuHIOKOB Muxaui

IlerpoBuu

JlabopaTopHBIil MPAaKTHKYM IO (pu3nke. DNeKTPUIECTBO, MATHETH3M

Hosocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIUMHBI (MOAY JIS)

Hasnauenne

Ob6opynoBanue

Jlabopatopusi onTHKH W (HUBHUKH
aToma - ydeOHas aymIuTOpHs s

AynuropHast nmocka; Kowmrmuiekt ydueOHo# Mebenm; JlaGopatoprble ycraHoBku: OrmpeneneHue
ITIaBHOTO (POKYCHOTO paccTOsHHA JTHH3bL, OIpeneneHue Mmokas3aTels IPeOMICHHS XHIKOCTEH ¢

HpOBEACHUS Ja00opaTOpHBIX | TOMOIIBI0  pedpakToMerpa AOOe; OmpeneneHue JUIMHBL BOJIHBI  Jla3epa IIPU  [OMOIIH

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

YuebHas ayIUTOpHs quist | AynutopHast nocka; KomruiekT yde6HOM Mebenu; MynbTumenuitHoe o0opynoBaHHE: HPOEKTOP

MIPOBEECHUS 3aHATHH | (CTallOHAPHEIN), 3KpaH (cTannoHapHbIi), [TK (mepeHOCHOIT)

JIEKIMOHHOTO THIIA

ITomemenue st | Kommnekr  yaebnoit mebenu; IIK — 10 mr., nogkmrodeHHBIX K cetdH "UHTepHer" u

CaMOCTOSATEIbHOM paboThI | OOeCreunBaIONIMX ~ AOCTYl B 3JEKTPOHHYIO  HMH(OPMAIMOHHO-00pPa30BaTENbHYI0  Cpeay

o0yJaronxcs VYHuBepcuTeTa.




