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B TOM YHCIIE! 9K3aMeH 2
ay[IMTOPHbIE 3aHATUS 78 sauer |
caMocCTosTeIbHas paboTa 132
4acoB Ha KOHTPOJIb 36

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) HUroro
Henenn 14 5/6 19 2/6
Bun 3ansatuit vir | P | yn | pno| vo PIl
Jlexun 28 |28 |18 [18 |46 |46
JlabopaTopHbie 14 (14 |18 |18 |32 |32
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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
KHM3HH

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

OO61as sHepreTuka

222

CHGHI/IaHBHLIe TJIaBbl MATCMATUKH

223

OCHOBBI aBTOMaTHYECKOI'O YIIPABICHUS

224

Hay‘lHO-I/ICCHeZIOBaTeHBCKaH pa60Ta

3. KOMIETEHIIMA OBYYAIOIMETI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCIIUITJINHBI

(MOJYJIS)

OIIK-3: CriocodeH NpuMeHSITh COOTBETCTBYIOIINI (U3NKO-MaTeMaTHUECKHIi aNNapaT, MeToAbl AHAJIN32 H MO/JeJIHPOBAHUS,
TeOPeTHYECKOro M IKCIePHMEHTAJIBHOI0 HCCIEe0BAHMS TPH PelIeHHH NPodecCHOHATBHBIX 32124

OIIK-3.2: I[eMOHCTpI/IpyeT IIOHUMAaHUEC (bHSI/I‘IeCKI/IX SIBJICHUH B MIPUMCHACT 3aKOHbI MCXaHHUKH, TCPMOJUHAMUKHU, DJICKTPUICCTBA U
MariHeTu3Ma, OITHKHU

B pe3yabTaTe ocBOeHHS THCHUTIINHBI 00yJAIOIIHIiC T0JIKEeH

3.1|3uats:
3.1.1| - ¢uznyeckne OCHOBBI MEXaHUKH;
3.1.2 | - oCHOBHBIC ITOHATHS, 3aKOHBI ¥ MOJEITH MEXaHUKH, HIICKTPHUECTBA U MarHETU3Ma, KOINeOaHHH U BOTH, KBAHTOBOI
(U3UKH, MOJICKYISIPHOI (DU3UKH U TEPMOIMHAMUKH, ONITHKH, AaTOMHOM U SICPHON (HU3UKH;
3.1.3 |- MeTOABI TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO UCCIIEAOBAHUS B (PH3HKE.
3.2 | YmeTh:
3.2.1 [ ucionp30BaTh (GU3UIECKUE 3aKOHBI IIPH aHATH3E U PEIICHUN MPOoOIeM NpodeCcCHOHANBHON eI TeIbHOCTH
3.3 | Baagerb:
3.3.1 | MmeTogaMu npoBeAcHUS GU3UUSCKUX U3MEPCHU, METOAaMH KOPPEKTHOH OLICHKH TIOTPEIIHOCTEH IIPH NPOBEACHUN
(U3HYIECKOT0 SKCIIePIMEHTA.
4. CTPYKTYPA JTUCIHAIIJIMHBI (MOYJIS)
Bun HaumenoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | Yacos | Jlureparypa | IlpIlo
3aHATUSA / Kypc AroT
Paznen | Pa3npen 1. OcHOBBI MeXaHUKH
Jlex Kunemaruxka /Jlex/ 1 4 JI1.1J11.4 0
Cp Kunemaruka nocTynaTenpHOrO U BpalaTeabHOIO JBUKCHHUS 1 8 J1.4 0
MaTepHalbHON TOUKH U TBepaoro Tena. /Cp/
Jlab OcCHOBBI METO/1I0B 00pabOTKU PE3yabTaTOB U3MEPEHUH (HU3NIECKUX 1 2 JI1.4 J11.6 0
BenmurH. OmpeenieHre IUIOTHOCTH TeJl MPaBUiIbHOM hopMmbl.  /J1a6/
Jlex Junaamuka /Jlex/ 1 4 JI1.1J11.4 0
Jla6 OnpeneneHre YCKOPEHUs CHIIBI TSHKECTH 1o crioco0y beccerns. 1 4 JI1.4JI1.6 0
OmpeneneHne MOMEHTa HHEPIIMU MaXOBOTO KoJeca JHHAMHIECKIM
MeTOJIOM. M3yueHne OCHOBHOTO 3aKOHA JMHAMHUKH BpaIaTeIbHOTO
JIBIDKEHHMS € MOMOIIIbo MasiTHuka O0epbeka. /J1ab/
Cp JuHamuKa nocTynaTelbHOro IBHXeHHs Teil. OCHOBHBIE TEOPEMBI 1 1 8 JI1.4 0
3aKOHBI. J[MHaMHKa BpamaTelbHOTO JBIKEHIS TBepIoro Tena. PaboTta
sHeprus B MexaHuke. /Cp/
Jlex Mexanunueckue konebanus 1 BoJHbI /JIek/ 1 2 JI1.1J11.4 0
Cp I'apmonnueckue konebanus. 3aTyxaromue konedbanus. CroxeHne 1 8 J1.4J11.6 0
konebanuii /Cp/
Paznen | Pazmen 2. OcHOBBI MOJIEeKY/ISIpHOI (PU3UKHU




Jlex MonekynsapHo-kuHeTHueckas reopus /JIex/ 4 JI1.1J11.4
Cp MonekynsapHo-kuHeTHuecKast Teopuss OCHOBHOE ypaBHEHHUE 6 1.4
MOJIEKYJISIPHO-KMHETHUECKOM TEOPUU HI€aIbHOTO Ta3a. DIEMEHTHI
cratuctuku MakcBesuia u bonbimana. /Cp/
Jlex OCHOBBI TepMOAMHAMUKH /JIeK/ 4 JI1.1J11.4
JIab V3mepenne IUTHBI 3BYKOBOI BOJTHBL,CKOPOCTH 3BYKa M KO3 GHIHEHTa 2 JI1.4 JI1.5
ITyaccona o ¢a3oBbIM cooTHOIIEHHAM. OIpeieieHre OTHOIICHUS
yIENbHBIX TEMI0EMKOCTEH BO3yXa, U3MEPEHHBIX MPU MOCTOSHHOM
JaBJICHUH U ITOCTOSTHHOM 00beMe MetonoM Kiremana u Jlesopma /J1a6/
Cp OCHOBBI TEpMOJAMHAMUKH. AHAJIU3 NIEPBOTO U BTOPOTO HAYall 6 JI1.4
TepMoauHaMuKH. TeruroBbie MamuHbl /Cp/
Paznen | Pa3zpes 3. DieKTpoMarseTusm
Jlex Onekrpocraruka /Jlex/ 2 JI1.1J11.4
JIa6 WccnenoBanue aiexTpoctatunyeckoro nosst. OnpeneneHne eMKOCTH 2 JI1.4J12.1
KOH/ICHCATOPOB METOAOM OAIITMCTUYECKOTO TajabBaHomeTpa /J1ab/
Cp OnekrpocTtarnueckoe mnoie. HanpsokeHHOCT U moTeHuuan. [IpuHuun 8 1.4
cynepnosuuun. I[lpumenenue teopemsl ['aycca s pacuera
ANEKTPHUYECKHX TTOJIEH. DIEKTPOEMKOCTh YETHHEHHOTO TIPOBOIHUKA U
IUIOCKOTO KOHJIEHCATOpa. DHEPrus 31eKTpocTaTndeckoro mois /Cp/
Jlex OnexkrpoauHamuka /Jlex/ 2 JI1.1J11.4
JIab M3mepeHue conpoTUBIEHUS U ONIPEIETICHUE YEIbHOIO COMIPOTUBICHUS 2 JI1.4J12.1
npoBoHuKa. /J1ad/
Cp OnexrpoauHamuka. [Tocrosuusbiii Tok. 3akoHsl Oma. K.IT.J1. nctounuka 6 JI1.4
moctostHaoro Toka /Cp/
Jlex Marnutocratuka. MarHuTHast HHIYKIus /JIex/ 6 JI1.1J11.4
Cp Marnutoctatuka. MarautHoe nose. 3akonsl Ammnepa, buo — Casapa — 6 JI1.4
Jlanmaca u monmHoro Toka. Cuna Jlopenna. JBmkeHue 3apsKeHHBIX
4acTHUI[ B MarHuTHOM moJie /Cp/
JIa6 OmnpeneneHne TOPU30HTAILHON COCTABIISIONICH HAMPSHKEHHOCTH 2 JI1.4
MarHuTHoro mouist 3emud. /J1ab/
Cp MarnutHas naaykuus. Teopus Makcsena. SIBIeHne 31€eKTpOMarHuTHON 8 J1.4
naaykud. CaMonHAYKIMs. MTHIYKTUBHOCTD. DKCTPATOKH 3aMBIKaHUS U
pa3MbIKaHUs d1eKTprueckoi enu. KonebarenbHplil KOHTYD.
OnexTpoMarHuTHbIe Konebarus /Cp/
HKP KonTpomnsHas padora 1 /UKP/ 2 JI1.4
Pazgen | Pasmen 4. OnTHka
Jlex Odusnueckas ontuka /JIex/ 6 JI1.1J11.4
Cp OCHOBHBIE 3aKOHBI TeOMETpHUYCCKON onTHKH. MHTepdepeHus u 20 JI1.4
nudpaknus ceera. [Momsapusarms ceera /Cp/
Jlab Omnpenenenue riraBHOro (POKYCHOTO paccTosHUS TUH3. Onpenenenne 10 JI1.2J11.4
ToKa3aTesel MpeToMIICHHs KUIKOCTEH ¢ TOMOIIBIO pedpakToMeTpa
A06e. OrnpenereHue JIUHBI BOIHBI H3IY4CHHUS Ja3epa IpH MOMOIIN
nudpaknnoHHON pemeTkH. /J1ad/
Jlex Ksanrosas ontuxa /JIex/ 6 JI1.1J11.4
Cp KBanToBas ontrka 3akoHBI TEIUIOBOTO M3mydeHus U Gporoadderra /Cp/ 16 JI1.4
JIa6 Omnpenenenue TeMnepaTypbl pacKaJeHHOIO TeJla ONTUYECKUM 4 JI1.2 J11.4
MetonoM. /JIab/
HKP KonTponsHas pabota 2 /UKP/ 2 1.4
Pazgen | Paspen S. ATtomHas u aaepHas Gpuznka
Jlex Crpoenue aroma /JIex/ 2 JI1.1 JI1.4
Cp Crpoenue atoma KBaHTOBas mpupo/a CBETa U BOJIHOBBIE CBOMCTBA 16 JI1.4
yactuy /Cp/
JIab I'panynpoBka MOHOXpOMAaTOpa MO CHEKTPY UCIyCKAaHHUsI aTOMOB PTYTH. 4 JI1.4 JI1.5
HccnenoBanue CieKTpoB UCIyCKaHUS BOAOPOJIA U ONPENIEIICHUE
noctostHHOM Prnoepra /J1a6/
Jlex SAnepnas dusuxa /Jlex/ 4 JI1.1J11.4
Cp Snepuas ¢pusuka 3aKOH PaJOAKTHBHOTO pacnaaa. SnepHeie 16 JI1.4 JI1.5
peakuun /Cp/
HKP KonTponbHas pabora 3 /UKP/ 2 J1.1J11.3

1.4




5. COJEP’KAHUE JUCLUILIMHBI (MOAYJIST)

Pa3men 1. OCHOBBI MEXaHUKH

Tema 1.1. Kunematuka

OneMeHThl KUHEMaTHKH. Mozenu B MexaHuke. Cuctema otcueta. IlocTynarensHoe ABUKEHUE TBEPAOrO Tena. TpaekTopus, AI1Ha
MyTH, BEKTOp mepeMenieHns. CKOpoCTh ¥ yCKOPEHUE TOUYKH KaK ITPOU3BOIHBIE paJHyca-BeKTopa 1o BpeMeHu. HopmanbHOE U
TaHTeHIHaIbHOEe ycKopeHus. Knaccuduxanust BUIOB ABIKCHHUS.

Tema 1.2. lunamuka

Tpu 3akona muHamMuKH HeforoHa. ITOHATHS Macchl U CHITBI. BHABI CHIT B MEXaHUKE: TPEHHUS, YIPYTOCTH U TATOTEHHS. VIMIyibe Tena.
Wwmmynsc cunbl. BHeNIHNE 1 BHYTpeHHHE CHIIBI. 3aKOH COXPAaHEHUS UMITy/IbCca MEXaHN4IeCKol cucteMsl. LieHTp Mace (meHTp
WHEPLH) MEXaHUYECKOH CUCTEMBI U 3aKOH €r0 JIBH)KECHHUS.

PaboTa MOCTOSHHOM M IEpEMEHHOM CHITBL. BIpaskeHHne paOboThI CHJIBI Yepe3 KPUBOJIMHEHHBIA HHTErpal. MOITHOCTh. DHEPIUs KaK
YHUBEpCAIbHAS Mepa Pa3INYHBIX (JOPM ABIKEHHS U B3anMoaecTBrs. KuHeTHIecKast SHeprusl MeXaHNIeCKOH CHCTEMBI. 3aKOH
COXpaHEHHSI MEXaHHUYECKOH SHEPTHHU U €T0 CBA3b C OJHOPOJHOCTHIO BpEMEHH. Y Aap aOCOMIOTHO YIPYIHX U HEYIPYTUX Tel.
MoMeHT UHepLH TBEPAOTo Tena OTHOCUTENbHO ocH. [Ipumepsl ero Beruncnenus. Teopema Llteitnepa. MomeHT cuiibl. OCHOBHOE
ypaBHEHHE IMHAMUKH BPAIIaTeILHOTO ABIKCHUS TBEPAOTO Tela OTHOCUTEIFHO HETIOABIDKHOM OCH. 3aKOH COXpaHEHUSI MOMEHTA
UMITYJIbCA U €70 CBA3b C M30TPOITHOCTHIO IPOCTPAHCTBA.

3aKoH BceMUpPHOTO TAroteHus. [loreHnManbpHas SHEprusi MaTepUaTbHON TOUYKHM BO BHEIIHEM CHJIOBOM II0JIE M €€ CBA3b C CHJIOH,
JiefcTByIOIIEN Ha MaTEPUAIbHYIO TOUKY. 3aKOH COXPaHEHUSI MEXaHUYECKOM SHEPIUHU U €r0 CBA3b C OJHOPOIHOCTBIO BPEMEHH.
JlaBneHue B )KUAKOCTU U raze. Enununs! usmepenus nasienus. 3akonsl [lackans u Apxumena. TeueHue uneantbHON )KUAKOCTH.
YpaBHeHMe Hepa3pbIBHOCTU. Y paBHeHUe bepHyiuin u cinencrsus u3 Hero. Tedenue Ba3koi sxuakoctd. @opmynsl HeroToHa 1
Crokca. KoaddpuiueHT BI3KOCTH U METO/BI €0 ONPEACICHHS.

Tema 1.3. Mexanndeckue KoJeOaHMUs X BOJTHBI

T'apmonndeckue koaeOaHus U UX XapakTepucTuky. JuddepeHnnansHoe ypaBHEHHE TapMOHHUECKHUX Konebaruii. [IpyXUHHBIIH,
(uznueckuit © MaTeMaTHUECKUI MAaSTHUKU. DHEPrusi rapMOHUYECKUX KosebaHui. ClioykeHre TapMOHMYECKHUX KoJeOaHUH 0JJTHOrO
HanpaBJIeHUsI U OJJMHAKOBOM yacToThl. buenue.

Cro)xeHns B3aNMHO MTEPICHANKYIAPHBIX Kosebannit. @uryps! JInccaxy. 3aTyxaromue 1 BEIHYXICHHBIE KosleOanus. Pe3oHaHC.
BonHoBBIE mponecchl. MexaHu3M 00pa30BaHUS MEXaHUIECKUX BOJIH B yIPYroi cpene. IIpogonsHbIe U MoNepeyHble BOTHBL
YpaBHeHue 110ckoi Oeryiiei BojaHbl. [JJinHa BOJHBI M BOJIHOBOE YHCIIO.

Pa3nmen 2. OCHOBBI MONEKYISIPHOH (DU3HKH

Tema 2.1. MonekynsipHO-KHHETHYECKast TEOPUS

OnbITHBIC 3aKOHBI HACANBHBIX Ta30B. Y paBHeHne Kianeiipona-Menneneesa. OcnoBHoe ypaBHenne MKT nneanbHbIX Ta30B.
Cpensss KHHeTHIecKasi SHePTist MOJIEKyI. MoJIeKyIsIpHO-KHHETHIECKOe TOJIKOBaHNE aOCOIOTHON TeMITepaTypH.

OneMeHTHI cTaTUCTUYECKOl (pu3uku. 3akoH MakcBena Al pacipeieNIeHNsT MOJIEKYI HEalbHOTO ra3a Mo CKOPOCTSIM.
bapomerpuueckas ¢popmyna. 3akon bonbimana a1 pacnpeienieHs 4acTHI] BO BHEIIHEM NOTEHIMAIbHOM noiie. CpeHee 4ncio
CTOJIKHOBEHHI! M CpEeHSAS JUTMHA CBOOOJHOTO MPOOEra MOJIEKYII.

OmnsitHOe 0o6ocHOBarKMe MKT. [Tuddy3us, TeIIonpoBoAHOCTS U BHYTpeHHee TpeHue. 3akoHsl Puka, dypre n HeroToHAa.

Tema 2.2. TepmoauHamuka

Bryrpennss sneprus. Uncio creneHel cB060/ b MOIEKyYIl. 3aKOH PAaBHOMEPHOTO paclpe/ieIeHHs] SHEPTHH MO CTETICHSIM CBOOOBL.
[lepBoe Havano TepMoanHaMHUKH. PaboTa ra3a mpu u3MeHeHHH ero 00beMa. TemIoeMKOCTs MakpoCcHCTeMBl. MosipHas
TETJIOEMKOCTh. 3aBUCHMOCTb TEIIOEMKOCTH UACAIBHOTO Ta3a OT BUAA Mporecca. [IpuMeHeHne nepBoro Hadaga TEPMOJIUHAMUKH K
usonporeccam. AnnabatHsli ponecc. YpasHenue [lyaccona.

Kpyrossie nporieccer. O6patumelie 1 HeoOpaTtumble Tporiecesl. [{ukr KapHo n ero k.I.a. i uaeansHoro rasa. Bropoe Hagano
TepMoauHaMUKH. [loHATHE 00 SHTpONNH, €€ CTATHCTHYECKOE TOJIIKOBAHHE.

Cuibl 1 IOTEHIMAIBHAS DHEPTUSI MEXKMOJIEKYISIPHOTO B3auMoieHcTBHs. DPQeKTHBHBIN quameTp MoseKyi. YpaBHeHue Bau-zep-
Baanbca. ®a3ossie nepexons! 1 u 2 pona. Kpurnueckoe cocrosiHue. Tpoiinast Touka. OCOOCHHOCTH TBEPJOTO M XKHJIKOTO COCTOSTHHI
BemecTBa. [loBepxHOCTHOE HaTsDKeHHE. CMaunBaHue. KanmmisipHble SBIeHNS.

Paznen 3. DnekTpoMarseTusm

Tema 3.1. Dnexkrpocraruka

3akon Kynona. HanpskeHHOCTS M CHIIOBBIE JINHUY HANPSHYKEHHOCTH 3JIEKTpUYecKoro mois. [Ipuniun cyneprno3nmnym
3JeKTpuuecKux nosel. Ilpumep pacuera HanpsKEHHOCTH MO, CO3aBaeMOii CUCTEMOH 3aps110B. [10TOK BekTOpa HaNps>KEHHOCTH
anexTpuyeckoro nonsa. Teopema Octporpaackoro-Iaycca

PaboTa cuit 2I€KTPHYECKOTo MO MO TIepeMEeeHHIO 3apsiaa. LImpKyssmnms BeKTopa HanpsHkeHHOCTH. [loTeHIansHEIH XapakTep
3JIEKTPOCTATUUECKOT0 Mo, [ToTeHnuan 31eKTpUIecKoro nojst. DKBUIIOTCHI[NATbHbIE TOBEPXHOCTH. CBSA3b MOTEHIHATIA C
HAaMpPsHKEHHOCTBIO MOJIs. DNEeKTPUUECKOe Mojle B JUINEKTpUKaX. THITbl AUAIEKTPUKOB. Busl nonspusanuu. Bextop nonspusanuu.
ITpOBOTHHKH B IIEKTPOCTATHYECKOM TOJIE. DIEKTPOEMKOCTh ITpoBoIHIKA. KoHneHcaTops! n X Buabl. @opmysa miIockoro
KoHJeHcaTopa. CriocoObl CoeTMHEHH KOHAEHCATOPOB B 0aTapero. DHEPrus 3IeKTpocTaTHIecKoro noist. O6bpEMHAs MIIOTHOCTh
SHEpruHu.

Tewma 3.2. DiexTpoarHaMHUKa

ITocTostHHBIN 3neKTpudecKkuil ToK. Bunel HocuTenei 3apsina B pa3inuHblx cpenax. Cuna Toka. Bexrop miotHoctu Toka. O1C
UCTOYHMKA TOKa. 3akoH OMa IS y4acTKa U MoaHoH nernu. ConpoTuUBICHNE U IPOBOJUMOCTD MIPOBOIHUKOB, MX TeMIIepaTypHas
3aBUCHMOCTb. PacueT conpoTHBIEHUH P Pa3IMYHbIX BUAAX COETUHEHHH.

PaGoTa 1 MOIITHOCTH AMIEKTpHUECKOTO TOKa. 3akoH J[xoynsa-Jlenma. [Ipasuna Kupxroga n npuMeHeHe UX K pacdeTy
Pa3BETBIEHHBIX LIEHEH.

Tema 3.3 MarauTocTaTHKa

MarnuTHoe none. MHaykiys MarHuTHOrO nosisi. CunoBble IMHAKM MAarHUTHOTO T0JIsl, €T0 BUXPEBOI XxapakTep. 3akoH AMmepa 1




CHUJIBL, ACUCTBYIOLIEH HA IPOBOJHUK ¢ TOKOM. [IpaBuio neBoii pyku. MarHuTHbIM MOMEHT KOHTYpa ¢ TOKOM. KOHTyp ¢ TokoM B
MarHuTHoOM nouie. [IpuHnun paGoTsl anekrpoasurarens. 3akon buo-Casapa-Jlamiaca u ero npuMeHeHHe K pacyeTy MarHUTHBIX
noJeH (IpsIMOro U KpyroBoro TOKOB).

Cutel B3aMMOEHCTBHUS MTApAJIIETBHBIX TOKOB. 3aKOHBI AMIepa. JIBIKeHHe 3apsDKeHHBIX 9acTUIl B MArHUTHOM rioite. Cuita
Jlopenua. Hupkymsiuus Bextopa H u B. 3akon noianoro Toka. MarHutHoe nojie cojieHouaa 1 Topouaa. [10Tok BeKTOpa MarHUTHOM
nHaykiuu. Teopema ["aycca s monst B. [lotok BekTopa B uepes conenou.

Tema 3.4. MarnutHas uaaykuus. Teopust Makcsenia

Paborta mmo mepemMenieHnIo NPOBOAHUKA U KOHTYPa C TOKOM B MAarHUTHOM IoJe. DJEeKTPOMAarHUTHas MHIyKIMsA. 3akoH Dapanesd u
€ro BBIBO/J] U3 3aKOHA coxpaHeHus 3Hepruu. Ilpasuno Jlenna. fIsnenune camonHaykiuu. MHIyKTHBHOCTB KOHTYpa. DJ1C
CaMOMHAYKIMH. B3anMuast mHIyKkumsa. MarauTHOE 1oJie B BemecTBe. THITBI MarHETHKOB (IHa-, Tapa- U peppoMarHeTHKH), UX
¢usmueckas npupona. HamaramaeHHOCT. MarautHas IpOHHIAeMOCTh BemecTBa. OcHOBEI Teopnu MakcBeiuta. Tok cMeneHus.
YpaBuenust MakcBesuia B uHTerpaibHoil ¢opme.llonarue o nepeMeHHOM Toke. OMUUECKOE, peaKTHBHOE (EMKOCTHOE U
UHIYKTHBHOE) ¥ MOJHOE COMPOTHUBJIECHHS LIETU IEPEMEHHOr0 ToKa. 3akoH OMa [UIsl LielH IePEMEHHOT0 ToKa. MOILIHOCTB,
BBlJIEIIsI€Mas] B LIENIN IIEPEMEHHOTO TOKA.

OnexTpoMarHuTHbIC Konebanus. ['apMOHIUECKHe, 3aTyXarolie U BIHYKAeHHbIe KoaeOanus. I[loHsaTHe 0 pe3oHaHce.
OneKkTpoMarHUTHBIE BOJIHBI U UX cBoiicTBa. I1Ikana aneKTpOMAarHUTHBIX BOJH.

Paznen 4. Ontuka

Tema 4.1. ®usndeckas ONTHKA

OCHOBHBIE 3aKOHBI T€OMETPUYECKOH ONTUKH. AOCONIOTHBII U OTHOCUTENBHBIN MMOKa3aTesu npenomieHus. Mx ¢usuyeckuii cmbic.
SIBneHue MOTHOTO BHyTpeHHeTo oTpaxkeHus. CBetoBobl. Cheprueckue 3epkana. Gopmyna 3epkana. [loctpoeHue n3o0pakeHHH.
Tonkwue nun3bl. @opMmyna auH3bL [locTpoeHue H300paKeHHUH.

BonHoBas 31eKTpoMarHuTHas pupoja cBeTa. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJH. Bpems u anvuHa
korepeHTHOCTH. [IpocTpancTBeHHas KorepeHTHOCTE. VHTepdhepernus ceeta. Merons! HabmroneHns naTepdepeHnnn ceera. Pacuer
unTepepernun B onbite FOHTa. MIHTepdepeHnrs cBeTa B TOHKUX IUIeHKaX. [1010CH paBHOW TONIIMHEI X PaBHOTO HAKJIOHA.
Konbua Hetorona. [IpuMmenenne uuTeppepeHiny B HayKe U TEXHHUKE.

Judpaxius ceta. [Tpunimn INolirenca-®Openens. Meton 300 @penens. Judpakuus Openens Ha KPyriioM OTBEPCTHH U TUCKE.
Judpakiust Ha mpocTpaHcTBeHHOH pentetke. @opmyna Bynbsga-bparra. Pertrenorpadudeckoe uccinegoBaHne CTpyKTyphI
kpuctamioB. [TonsTre o ronorpaduu.

IMonapusanus ceera. EcTecTBeHHbIH U noasipu30BaHHbIN cBeT. 3akoH Mamtoca. [lomsipusanust cBeTa py OTPaKEHUU U
IIPEJIOMJIEHUH Ha IPpaHulle ABYX AUAJIEKTPUKOB. 3akoH bprocrepa. [IBoitHoe nydenpenomienue. Ilpuzma Hukons. Iongapouns! u
HOJIAPHU3AI[OHHBIC IPU3MBL.

HckyccTBeHHas ontudeckas aHuzotponus. I dextsl Keppa u @apanes. OnTuuecky akTUBHBIE BelecTBa. [ucnepcus cera.
DJIeMEeHTBI JIEKTPOHHO TeOpHH auctepcuu cBera. [lornomenue (adbcopOuus) ceera. 3akoH bByrepa.

Tema 4.2. KBanrtoBast ontuka

TemnoBoe U3TydeHHE U €T0 XapaKTepUCTUKH. AGCONOTHO YepHOoe Teno. 3akoH Kupxroda. 3axon Credana - bonbimana.
Pacnipenenenune sHepruu B CrieKTpe abCOIIOTHO YEPHOTo Tena. 3akoH cMmerueHus Buna. ®opmyina Penes-/xunca.

SIenenue pororddexra. BHemumit pororpdekt u ero 3axonsl. PoTOHBI. YpaBHeHHe DWHIITEHHA 11 BHENTHET0 (oTodddeKTa.
Macca n umnynsc ¢ortoHa. J{aBnenne cBera. OnbiTel Jlebenena. Jlazeps!, mpuHINN JEUCTBUS, YCTPOICTBO U IPUMEHEHHE.

Pa3nen 5. AToMHas u siiepHas pu3uKa

Tema 5.1. Ctpoenue atoma

Mopenu aromoB Tomricona u Pesepdopaa. OMmuprueckre 3aKOHOMEPHOCTH B CIIEKTPax UCITyCKAaHHS U MOTJIOIIEHHS aTOMOB.
®opmyna Punbepra. JInneiuarelii criektp aroma Bojopoia. OCHOBHBIE CEPUH CIIEKTPAIbHBIX JIMHUH.

Bouna JIyn ne Bpoiisst. OnbITHOE 000CHOBaHNE KOPITYCKYIISPHO-BOTHOBOTO Jyajii3Ma CBOWCTB BeniecTBa. COOTHOIICHUS
HeompeseneHHocTel ['elizeHOepra kak MposiBICHHE KOPITYCKYIIPHO-BOITHOBOTO Jyalli3Ma CBOICTB MaTepuu. BonHoBas GyHKIMS 1
€e CTaTUCTUYECKHUM cMbIcil. YpaBHeHue Llpéaunrepa 1uist craiuOHapHBIX COCTOSHUM.

[Mocrynatst bopa. BopoBckast Teopust aToMa BOZOpO/a U BOJOPOJOIOJ00HOr0 HOHA. ATOM BOJOPO/Ia B KBAHTOBOM MEXaHHUKE.
KsanToBble uncna. CiuH 3nekTpoHa. CiHOBOE KBaHTOBOE uncio. [Ipunnuun ITaynu. Pacnpenenenue 31€KTPOHOB IO COCTOSHUSM.
Tema 5.2. SAnepnas puzuka

PentrenoBckue cnekTpsl. 3akoH I'. Mo3znu. [ornomienne, CHOHTaHHOE U BBIHYXKIEHHOE n3nydeHue. [lonsaTre 06 onTudeckux
KBaHTOBBIX r'eHepaTopax (Iazepax). Pasmep, cocras u 3apsix aToMHOTO siipa. MaccoBoe 1 3apsitoBoe dncia. Jleekt Maccsl u
SHEprus CBs3U sapa.B3aumoneiicTBue HyKJIOHOB U OHATHE O CBOMCTBAX U MPUPOJIE SIEPHBIX cuil. Moaenu siapa. PannoakrusHoe
W3TyYeHHE U ero BUJIBL. 3aKOH PaJHOaKTUBHOTO pacnaja. 3aKOHOMEPHOCTH U POUCXOXKICHUE albda, OeTa - 1 raMMa-u3ITy4eHus
aToMHBIX sifep.IloHATHE 0 AAEepHBIX peakHAX U UX OCHOBHBIX THNAX. McKyccTBeHHas pa0aKTUBHOCTb. JleJIeHHe TSKETbIX SIep.
Hennas peakiust genenus. [lorsaTre o simepHOit SHepreTrke. Peakiis cuHTe3a aTOMHBIX saep. [Ipodiema ynpaBmseMbIx
TEPMOSACPHBIX peakIuii. DneMeHTapHble 9acTUIbl. X knaccudukamus.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHIOB OLICHOYHBIX CPEACTB

BeImosHeHve U 3ammuTa 1adopaTopHbIX padoT
BbImosHEHHE CaMOCTOSTEIBHBIX PadoT

3auer

DK3aMeH

6.2. Tembl NHCBMEHHBIX PadoT




He npexycmoTpeHo y4eOHBIM IIaHOM

6.3. KO]—ITpO.]'I])H])Ie BOIIPOCHI U 3a1aHUA

OIIK-3: CiocobeH mpUMEeHSITh COOTBETCTBYIOIINH (DPHU3UKO-MaTEeMaTHIECKUH ammapar, METOAbI aHATH3a i MOAETHPOBAHUS,
TEOPETUYECKOTO U IKCIIEPUMEHTAIBHOTO HCCIIEJOBAHMS TIPH PELIEHHH NPO(ECCHOHAIBHBIX 3a1a4

OTKpBITBIE BOIIPOCHI

Bonpoc Nel

Omnummre nporecc U3MepeHus K03 UIUEHTa TPEHNS CKONBXEHUS MEeX/y ABYMs ToBepXHocTsiMu. Kakue napameTpsl HE00X0JUMO
KOHTPOJIPOBATH TP MPOBEACHUH SKCIIEPIMEHTA?

Otser:

Jnst uamMepeHust KodGpGUIUMEHTA TPEHHS CKOIBKEHUS MEXK/Y ABYMS IIOBEPXHOCTSIMU OOBIYHO MCIIOIB3YETCSl METO/ HAKIIOHA
wiockocTd. OJMH U3 00bEKTOB IOMEIAETCs HAa HAKJIOHHYIO INIOCKOCTh, ¥ IOCTENICHHO YBEITMYHMBAETCS YIOJl HAKJIOHA 10 MOMEHTa
Hagasya cKoibxkeHus. Koaddurment Tperns paccanThIBaeTCs Kak TaHTCHC yIila HAKJIOHA. BaXkKHO KOHTPONMMPOBATh YHCTOTY
MOBEPXHOCTEH, PABHOMEPHOCTh MPUIOKCHUS HATPY3KH U OTCYTCTBHE BUOpanuil.

Bompoc 2:

OOBsicHUTE, KaK I3MEPHUTH CKOPOCTD PAcIIpOCTPaHEHHUs 3BYKOBBIX BOJIH B cperie. Kakue MeToabl HCTIONMB3YIOTCS IS 3TOTO U KaKHe
(haKTOPBI HYXKHO yIUTHIBATH?

OrtserT:

CKOpOCTb PacIpOCTPaHEHHUs 3BYKOBBIX BOJIH B CPE/I€ H3MEPSETCS C IOMOILBIO METOIOB, OCHOBAHHBIX Ha PETUCTPALIMH BPEMEHH
TPOXOKICHUS 3ByKOBOM BOJHBI MEX/Y JBYMS TOUYKaMH. VICTIONB3yIOTCA YIBTPAa3ByKOBEIE JATYUKH WIIH MUKPO(OHEL. BakHo
YIUTBIBATh TEMIIEPATYPY CPEAbl, BIAXKHOCTh M HAJMYHE NPEISTCTBHN, KOTOPBIE MOTYT HOBIIUATH HAa PacCpOCTPAHEHUE 3BYKA.

3aKpBITBIe BOITPOCHI C OAHUM IIPaBUJIBHBIM OTBETOM

Bompoc Ne3

Kakoii 3ak0H onuchIBaeT ABMXEHUE Tella 0] BO3ICHCTBUEM BHEIIHEH CHITBI?
a) 3aKOH BCEMHUPHOTO TSATOTCHUS

b) Bropoii 3akon HeroToHa

¢) Tperuii 3akon HeroToHa

d) 3akoH coxpaHeHUs SHEPTUN

IIpaBunsHsNi oTBeT: b) Bropoii 3akon HelotoHa

Bompoc No4

Kaxkoit mpubop ucronap3yercs A H3MEepeHUs] CKOPOCTH 3BYKa B Bojie?
a) l'uaponoxarop

b) Oxomnot

¢) Conorpad

d) MaTunk naBiueHus

IIpaBusbHbI 0TBET: a) ['UaponoKaTop

3aKpI)ITI)Ie BOIIPOCHI C HECKOJIBKUMU ITPAaBUIIbHBIMU OTBETAMU

Bompoc Ne5

Kaxwe ¢axTops! BIUAIOT Ha cTaOMIBHOCTE CyIHA Ha Boe?
a) @opma Koprmyca

b) Pacripenenenue rpy3os

c) Beicora HagBoxHOTO OOpTa

d) I'mybuna ocaaku

IIpaBusbHBIE OTBETHL: a, b, ¢, d

Bonpoc Ne6

Kaxue mpuOopbl HCHOJIB3YIOTCS JUTSE M3MEPEHHST MarHUTHOTO 110JIst?
a) Kommac

b) Marautomerp

c¢) laneBaHOMETP

d) Kartymika nHIyKTUBHOCTH

ITpaBunbHbIe OTBETHI: b, d

BOHpOCBI Ha YCTAaHOBJICHUC MTOCIIEA0BATCIBHOCTH

Bompoc No7

YcTaHoBUTE NPaBUIBHYIO [I0CIIEI0BATEIBHOCTD IAT0OB IIPU IPOBEJCHUN 3KCIIEPUMEHTA 110 U3MEPEHHIO CKOPOCTHU 3BYKa B BO3YXE:
1. IMoaxmroueHne MUKPO(GOHOB K PETUCTPHPYIOLIEMY YCTPOHCTBY.

2. H3mepeHne BpeMEHU MPOXOKICHUS 3BYKa MEXKIYy MUKPO(OHAMH.

3. Pacuer ckopocTy 3ByKa 10 M3BECTHBIM PACCTOSHUSIM U BPEMEHU.

4. Hacrpoiika paccTossHHIT MeXTy MHUKPO(OHAMH.

IIpaBusbHas nocnenoBaTenbHOCTh: 4 — 1 — 2 — 3




Bormpoc Ne8
YcTaHOBHTE MTOCIEAOBATENFHOCTE IIAr0B IIPH HACTPOHKE JIA3ePHOTO JaNbHOMEpa IS H3MEPEHHUS PacCTOSHHS:

1. Hacrtpolika npueMHUKa CUTHAJA.

2. [MonkiroueHre UCTOUHUKA MUTAHUS.
3. Hacrpoiika nepenatomiero nasepa.
4. W3mepeHue paccTosHUsL.

IIpaBusbHas TOCHENOBATENBHOCTE: 2 — 3 — 1 — 4
Bormpockl Ha yCTaHOBIICHHE COOTBETCTBUS

Bonpoc Ne9

VY CTaHOBHTE COOTBETCTBHE MEXIY (DM3HUCCKUMH SBICHUSMH M IPUOOPAMHU, UCTIONB3YEMBIMH JUISI HX U3YYCHHUS:
du3nuecKoe SBICHUE IIpudop

a) DnektpuuectBo 1) AMmepmeTp

b) Marnetusm 2) Komnac

¢) Onrrrueckne 3G QeKTH 3) Cnextpometp
d) PagmoaktuBHOCTE 4) I'eiirepoBckuii cueTUnK
IIpaBunbHOE COOTBETCTBUE:

a)—1)

b) —2)

c)—3)

d)—4)

Bonpoc Nel0

YcTaHOBHTE COOTBETCTBUE MEXKIY PU3MUECKUMHU BEIMUMHAMU U X €IUHULAMH U3MEpeHUs] B MeXXAyHapOAHOM CUCTEME €IMHUIT
(CN):

dusnyeckass BeIUYNHA Ennnnna uzmepeHus
a) Cwia 1) HeroToH

b) Pabora 2) Ixoynab

¢) MomHocTh 3) Barr

d) DOueprus 4) Ixoynb

IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

OTKpBITBIE BOIPOCHI

Bonpoc Nel

OO0BscHHUTE, KaK IPOUCXOIUT MPETIOMIIEHHE CBETa HAa TPaHUIle ABYX CpPEl C pa3HBIMU MOKa3aTesiMu mpeiomiieHus. Kakue akropsr
BIIUSIIOT HA YroJl MPeJOMIICHHUS?

OrtBeT:

IIpenoMieHne cBeTa MPOUCXOIUT, KOTIA CBET MEPEXOAUT U3 OJHOM CPEAbl B APYIYIO C pa3IMYHBIM ITOKA3aTeNIeM ITPETOMIICHUSI.
Yron npenomiieHus! ONpeienseTcs] OTHOIIEHHEM CHHYCOB YIJIOB MaJIeHHsI U MpeJIOMIIeHHs, coraacHo 3akoHy Crema-/lexapra. Ha
YroJI IPEJIOMJICHUS BIUSIOT MOKA3aTe M MPETOMIICHHsI 00EUX Cpejl, YroJl TaJIcHHs CBETa U JTHHA BOJIHBI CBETA.

Bompoc Ne2

OObsicHUTE, KaK MPOUCXOAUT GoTodPdeKT 1 Kakre GpakTopsl BIUSIIOT HA €ro HHTEHCUBHOCTH. Kakue Marepuansl Haubosee

3 eKTHBHO AEMOHCTPHUPYIOT PoTo3hheKT?

Ortser:

DoTo3hhEKT — ITO sIBICHUE, IPH KOTOPOM CBET BHIOMBAET HJIEKTPOHBI M3 MOBEPXHOCTH MaTepuana. UHTeHCUBHOCTH hoToadderra
3aBHCHUT OT YaCTOTHI CBETA, €0 MHTCHCHBHOCTH ¥ CBOWCTB MaTepuaia. MaTepualbl ¢ HU3KOI paboTOl BBIX0/Ia 3JIEKTPOHA, TAKHE
KaK [IeTIOYHBIE METaJUTbI, Hanbosee 3PPEKTHBHO MPOSBISTIOT POTOAHPEKT.

3aKpLITLIe BOITPOCHI C OTHUM IIPaBUJIIBHBIM OTBETOM

Bonpoc Ne3

Kaxkoit npubop ucnonb3yercs A1 U3MEPEHUs JUIMHBI BOJIHBI CBeTa?
a) Cnexrpomerp

b) ®oromerp

c) Uurepdepomerp

d) Mukpockon

IMpaBuibHEIT 0TBET: @) CIIeKTpOMETp

Bonpoc Ne4




Kakoii anemeHT nepuoguueckoi TabNUIBl UMEET HanOOoblIee KOINIECTBO IIPOTOHOB B siApe?
a) Ypan

b) ITmyronnit

¢) Panuit

d) Kanudopuuit

[IpaBunbHBI OTBET: a) YpaH

3aKpI)ITI)Ie BOIIPOCHI C HECKOJIBKUMU TTPABUIIbHBIMU OTBETAMU

Bompoc Ne5

Kaxue MeTo/Ipl MCIIONB3YIOTCS AJIsi OOHAPYKEHHS PaIMOAKTHBHBIX HCTOYHHKOB?
a) [amMma-criekTpomerpus

b) JleTeKTOpbl HOHU3UPYIOIIETO U3ITydECHHs

¢) PertrenoduryopecieHTHBIH aHaIN3

d) DnexTpoHHAsS MUKPOCKOMHUS

[TpaBuIiIbHBIC OTBETHL: a, b

Bonpoc Ne6

Kakue npuOOopsI HCIONIB3YIOTCS ISl HCCIICAOBAHUS ONITHYSCKUX CBOMCTB MaTepHanioB?
a) CriektpooTomMeTp

b) omspumerp

c) Peppakromerp

d) Kanmubparop

[TpaBuBHEIE OTBETHL: a, b, C

BOHpOCbI Ha YCTAaHOBJICHHC OCJIEA0OBATCIBHOCTH

Bompoc Ne7

YcraHOBHTE MPAaBIIIBHYIO TTOCIEI0BATENBHOCTD 3TAIOB MIPOLEcca SIEPHOTO CHHTE3a:
1. OO6pa3oBaHue renusl.

2. CoeaHEHNE BYX aTOMOB BOIOpOJA.

3. BrIcBOOOXKICHNE YHEPIHH.

4. dopMHpOBaHHE HOBOI MaTepHH.

[IpaBuiibHas ocnenoBaTeNIbHOCTh: 2 — 4 — 1 — 3

Bompoc Ne§

YcraHOBHUTE MPaBWIIBHYIO MTOCIIEIOBATEIBHOCTD IIAr0B IIPH IIPOBEACHUHU HKCIICPUMEHTA 110 HHTEP(EpeHIUN CBeTa:
1. HaGmonenue u perucrpanus nHTEpHEpEeHINOHHON KapTHHBL

2. VYcTaHOBKa UCTOYHMKA KOTE€PEHTHOIO CBETA.

3. VYcraHoBKa dKpaHa JUIsl HabIroAeHUsT HHTepEepEHIIHH.

4. PerynupoBaHue paccTOSHUSI MEXAYy UCTOUHMKOM CBETa U SKPAHOM.

IIpaBuibHas NOCNEN0BATENBHOCTE: 2 — 4 — 3 — 1
Bomnpocs! Ha ycTaHOBIEHHE COOTBETCTBUS

Bonpoc Ne9

YcraHOBHTE COOTBETCTBHE MEXKIY (DU3UUCCKUMU SIBICHUSAMH U X IPUMCHCHUEM B TEXHHUKE:
duznveckoe SBICHHE [IpumeHeHrEe B TEXHUKE

a) ®otorddexT 1) Conneunsle Gatapen

b) SAnepusiit cunte3 2) Jlazepst

¢) Marnutrnoe none 3) Kommacer

d) DnexTpoMarHuTHAS WHITYKITUS 4) T'eneparnys 3JI€KTPOIHEPTUU

IIpaBunabHOE COOTBETCTBUE:

a)—1)

b) — 2)

c)—3)

d)—4)

Bomnpoc Nel0

YCcTaHOBHUTE COOTBETCTBHE MEXTY (PU3UUCCKUMU SBICHUSIMH B ONTHKE U MIX OIIMCAHUEM:
DuznuecKoe SBICHUE Onucanue

a) Audpaxums 1) Pa3nokeHue cBeTa Ha CHEKTpaJIbHBIC LIBETA

b) [penomieHue 2) W3rubanne CBETOBBIX BOJH IMPH MPOXOXKICHHH Yepe3 Mperpay
¢) ducnepcus 3) U3MeHeHne HalpaBiIeHUS CBETA IIPH IEPEXOMe U3 OTHOH cpedsl B APYTYIO

d) Unrepdepennuss  4) [lepexpbiTe CBETOBBIX BOJH, NPUBOJSIIEE K YCHJICHUIO WM OCJIa0JICHUIO MHTEHCUBHOCTH CBETa
[IpaBunbHOE COOTBETCTBUE:

a) —2)

b) — 3)




c)— 1)
d)—4)

6.4. MeTroaquueckue MaTepHuaJibl, ONpee/solye Npoue1ypbl OlleHHBaHHA

Metoanka OLeHKH 9K3aMeHa 110 JUCLUIUINHE

Teoperndeckast 9acTh 3K3aMeHa MO JUCIHUIIIMHE IPEACTABIsIET cO00I KOMIIIEKC BOIPOCOB HA YCBOGHHE IPOHAEHHOTO MaTepuania -
TEpMHHBI, OTIPEIEICHNUS, 3aKOHBL.

B pamMkax TeopeTHueckoi yacTr oOydaromuiics, A1 KaXkI0To 3a1aHusl, pOPMYIUPYET MIPABHIBHBIE C €TO TOUYKH 3PCHUS OTBETHI.
3aJaHue CUUTAETCS BBIIOJIHEHHBIM B TOM CJIy4ae, €CJIM AaHbl BEPHBIE OTBETHI HA BOIIPOCHL. B IPOTHBHOM cilyuyae 3ajjaHue
CUUTAETCS HEBBIIIOIHEHHBIM.

ITpakTUdeckas yacTh SK3aMeHa M0 AUCHUILTHHE NPEJCTaBIsAET 3a/1a4H, HAlIPaBJIEHHbIE HA BBISIBICHUE BO3MOKHOCTHU ITPAKTHYECKOTO
IIPUMEHEHUSI KOHKPETHOIO TEOPETUUECKOr0 pas3iena.

DK3aMeH BBICTABIISETCS C YUCTOM PE3yNbTaTOB BBIIOJIHEHUS TCOPETHICCKON M MPAKTHIECKON JacTeil B COOTBETCTBHH C
HPUBEJEHHBIMU HIXKE TPEOOBAHUIMH.

5 (OTIMYHO) >85 Bce 3amaHus BEITIOHEHB! B COOTBETCTBUH C TPEOOBAHUSAMHE, B IMOJHOM 00beMe U 0e3 OmmOoK.

4 (xoporo) 75+84 Bce 3amaHust BRIMONHEHBI B COOTBETCTBHH € TPeOOBAHUSAMHU, B 00BEME AOCTATOUHOM ISl OOILETo
(DYHKIIMOHUPOBAHHS CUCTEMBI MJIM BBIITOJIHEHO JIBa 33/IaHUs B COOTBETCTBUHU C TPEOOBAHUSIMH, B IIOJIHOM 00beMe U 0e3 OIIHOOK.

3 (YIOBIETBOPUTEIHHO) 50+74 BrImoHeHO He MeHee NBYX 3aJlaHUil B COOTBETCTBUU C TPEOOBaHHSAMH, B 00beMe
JOCTaTOYHOM JUIS 00IIeTO (hYHKIIHOHHPOBAHUS CHCTEMBI

2 (HeyaOBJIETBOPUTEIHHO) <50 BrinonneHo MeHee ABYX 3aJlaHUil B COOTBETCTBUHU C TPeOOBaHHUSIMHU, B 00BEME

JOCTaTOYHOM IS 00IIEero (QYHKIIMOHUPOBAHUS CHCTEMBI
HWToroBsrii 6ami 3a 3k3aMeH BEICTABIIETCS 110 OIIEHKE XY/l JacTh. B CIIOpHBIX cydasx IpenoaaBaTenb BIPABE 3a1aBaTh
YTOUHSIOILUE BOIPOCHI U 1aBaTh JONOJHUTENIBHBIC IIPAKTUYECKUE 3aJaHUA.

MertoauKa OIEeHKH 3a4eTa 110 JUCIUILUTNHE

3ageT Mo AUCIMILUIMHE BBICTABIISACTCS IO PE3yIbTaTaM CHCTEMAaTHYECKOH pabOThI CTyIeHTa B TCUCHHE CEMECTpa.

MeTtoauka oLeHKHU J1ab0paTOPHBIX PaboT

CTyIeHT NOIKEH BBIIOJHATD M 3aIIUTHTH BCE JIA0OPAaTOPHBIE PaOOTHI, IIPEyCMOTPEHHbIE IPOTrPaMMOi ANCIUTIINHEL
JlabopaTopHast paboTa CUMTAETCS 3alIUIIEHHON IIPH YCIOBUH YIOBICTBOPUTEIFHBIX OTBETOB HAa HEe MeHee 85% BceX KOHTPOIBHBIX
BOIIPOCOB, IIPHBEACHHBIX B KOHIIE KaXI0i paboThI B 1aDOpaTOPHOM MPaKTUKyME, a TAK)KEe BBITOTHEHHS TECTOBBIX 3alaHUH 10 TeMe
paboThI HAa YCMOTPEHHE NPETo/IaBaTeleH.

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

7.1 Pexomenyemasi JiuTEpaTypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENTH 3ariaBue W3narenscTBO, TOI

JI1.1 | Tpodumona Taucus Kypc ¢uzuku: yued. mocobue aisi HHXEHEp.-TEXH. CIELl. By30B Mocksa: Axagemus, 2010
HBanoBHa

JI1.2 | CurumoB Bnamucna | OnTuka. ®usnka aToma: 1a00paTOPHBIA MPAKTUKYM 1O (PH3HKE HoBocubupck: CI'YBT,
HBanoBuH, 2016

IIporonomnosa Huna
ITaBnoBHa

JI1.3 | Bukynos C. B., dusmka: COOPHUK 337124 Hosocubupck: CI'YBT,
Curumos B. ., 2017
Tpeiakuna E. T.

JI1.4 |C.B. Bukynos, B.1. ®dusnka: yueb. mocobue Hosocubupck: CI'YBT,
Curumos, E.T. 2017

Tpeiakuza, A.C.
Spocnasuesa

JI1.5 |Huxurenko AHatomuii |JlabGopaTOpHBIH IPAKTUKYM IO MOJNEKYISIPHON (U3MKE: MPAKTUKYM Hosocubupck: CI'YBT,
T'eoprueuny, SIkoBieB 2019

Biagumup
Huxomnaesuu,
CurnmoB Biagucias
NBanoBuy, TpbelHKHUHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'oloBaHOB
Muxann HukonaeBnu




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

JI1.6 |Hukurenko AHaToauii
T'eopruesuny, SlkoBnes
Buagumup
Huxomaesuu,
Curnmos Biagucinas
MBanoBuy, TpbeIHKUHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'otoBaHOB
Muxaun Hukonaesuu

JlabopaTOpHBII 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. DNEeKTPHIECTBO, MaTHETH3M

HoBocubupck: HTABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIUHBI (MOAYJIS)

Hasnauenue

O6opynoBaHue

JlaGoparopust ontuku U QUNKH
aToMa - ydeOHasl ayauTOpHs s

AynutopHas pnocka; Komruiekt ydeOHoit Mebenu; JlabopatopHsie ycraHOBKH: OmpejencHue
TJIaBHOTO (POKYCHOTO paccTOSHHSA JIMH3EL, OIpeneneHue Mmoka3aTels IPeOMIICHHS KXHUIKOCTEH ¢

IIPOBEIECHUS 7mabOopaTOpHBIX | ToMoOIIBI0  pedpakromerpa A66Ge; OmnpeneneHue [UIMHBI BOJMHBI Jlazepa IIPH  MOMOIIH

3aHATHI qudpaknuoHHON pemeTky; OnpeneneHHe KOHIEHTPAMM CaXapHBIX PAacTBOPOB C MOMOIIBIO
caxapuMeTpa, 2 mr.; OmpeneneHue TemmepaTtypsl packanéHHoro Tena; Mccnenosanue
JIMHEIYaToro CrieKTpa BOJOPO/IA M ONPEIeIICHHs IIOCTOSHHOI Prunbepra

YuebHas ayJAUTOpHs quis | AyoutopHas nocka; Komruiekt ydeOHOM Mebenn; MynsrumenuitHoe o00pymoBaHHE: HPOEKTOP

MIPOBEIECHHS 3aHATHUH | (CTaLMOHAPHBIN), 9KpaH (cTaruoHapHbIi), [1IK (mepeHocHOH)

JIEKLIMOHHOTO THIIA

JlabopaTopus MEXaHUKA u | AynuropHas jmocka; Komrurekt ydueOHOM MeOenn; JlaGopaTopHBIE CTEHABL: Y HUBEPCAIBHBIH

DJIEKTPHYECTBA - ydeOHas | CTeHA «3aKoHBI IOCTOSHHOrO Toka», 6 1mT.; JlabopatopHas ycraHoBka: OmpenencHue

aymiuTopust U1 IPOBEAEHHS | TOPU3OHTAIBHOM COCTaBNAOIMIel MarHuTHOro mois 3emind, 4 mr. OmpeneneHHe YCKOPEHHs

Na00PaTOPHBIX 3aHATHHA

CHJIBI TshKecTH 1o cnocoOy beccenst, 6 mt.; Mastauk OGepGeka, 2 wT.; MaxoBoe Koneco, 4 mir.;
Ompenenenne  ckopoctd  3Byka; OmpeneneHMe OTHOIIGHWS — TEMIOEMKOCTeH, 2  mrT.;
JIabopaTopHOoe obopynoBanue: Habop 31eKTpom3MepuTeNbHBIX mpubopoB, 2 mrT.; Habop
000pyIOBaHYS TS BBIYMCIICHUS OTPEITHOCTEN M3MEPEHHH, 6 INT.

[Tomemenune s | Kommnekr  ydeOno#t wmebenmm; I[IK — 10 mT., nogkiroueHHBIX K cetd  "HHTepHer" w
CaMOCTOSITENTLHON paboThI | 00ecreunBaOIIUX ~ JAOCTYIl B OJJEKTPOHHYI0  HH()OPMAIIMOHHO-00pa30BaTeNbHYIO — Cpeay
00yJaronuxcs YHHBepcHTETA.

YuebHas AyAUTOPHS Ui | AyauropHast nocka; Kommuiekt yuebHoii medenu

MPOBEICHHS 3aHATHI

MPAKTHYECKUX 3aHATHI




