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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
MPUPOIHBIX SIBICHUSIX, IPUOOPETEHHBIX CTYCHTAMU, KaK IIPH U3y4E€HUHU IIKOIBHBIX KypCOB, TaK U B IOBCEIHEBHON
KU3HU

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.1.1 | Maremaruka

2.1.2 | Xumus

2.2 | AucuMnJMHbI M MPAKTHKH, AJI5 KOTOPbIX OCBOEHHE TAHHOH TUCHUILINHBI (MO1Y/Is1) HEOOXO0ANMO KaK
npeiIecTBYOIIee:

2.2.1 | OnTUMH3AIHS CHCTEM 3JICKTPOCHAOKEHHS

2.2.2 | OCHOBBI aBTOMAaTHYECKOTO YIPABJICHUS

2.2.3 | Hayuno-uccnenoBatenbckas padbora

3. KOMIIETEHIIA OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3VJIETATE OCBOEHHUS JUCLIATLIAHBI
(MOAY.JIA)

OIIK-3: Cnioco0eH NpUMMEHATHh COOTBETCTBYIOIIMI (PH3MKO-MaTeMATHYECKHUIl annapaT, MeTobl AHAJIM3a U MO/IeJIMPOBAHNS,
TeopeTHYecKOro 1 IKCIEePUMEHTAJIBLHOI0 UCCJIeJOBAHMS NIPU pelieHNnH NpogecCHOHAIBHBIX 32124

OIIK-3.1: IIpuMeHsieT MaTeMaTHYCCKHI arapar UCClieIoBaHus (DYHKLUHA, THHEHHOM anreOpsl, udhepeHInaIbHOTO 1
HMHTETPATBHOTO HCYUCIICHNUS, PAIOB, T (PepeHINATBHBIX YpaBHEHHUH, TCOPHU (PYHKITHHA KOMIUICKCHOTO TIEPEMEHHOT0, YACICHHBIX
METOJIOB

OIIK-3.2: JIleMOHCTpHpYET MOHNMAaHUE (U3HMUECKUX SBICHUI U IPUMEHSACT 3aKOHBI MEXaHUKH, TEPMOIIMHAMHKH, SJIEKTPHUECTBA U
MarHeTH3Ma, ONTHKH

OIIK-3.3: HCMOHCTPI/IpyCT NOHMMaHHUE XUMHUYCCKHUX IMPOLECCOB U IMTPUMEHACT OCHOBHBIC 3aKOHBI XUMHHU

OIIK-3.4: JIleMOHCTpUpYET NIOHUMAHUE OCHOB aBTOMATUUYECKOI'0 YIIPABIEHUS U PETYINPOBAHUS

OIIK-3.5: BeimonHsIeT MOICTUPOBAHNE CUCTEM aBTOMATHYECKOTO PEryIHPOBAHHS

B pe3yibTate 0CBOCHMSI AMCHUIIIMHBI 00y4AIOLIUICS 10JIKEH

3.1 |3nats:

3.2 | YmeTh:

3.3 | Baagerb:

4. CTPYKTYPA JTUCIHAIIJINHBI (MOAYJIS)
Bup HaunmeHnoBaHue pa3iesioB U TeM /BU 3aHATHS/ Cemectp | Uacos | Jlureparypa | IlpIlo
3aHATHUS / Kypc AroT
Paznen | Paspen 1. duznyeckue 0CHOBBI KJIACCHYECKOH MEXaHMKHU

Jlex Junaamuka /Jlex/ 2 2 JI1.1 0
Cp Kunemaruka. Tunamuka /Cp/ 2 12 0
Jla6 Junamuka. JlaboparopHas padota 1. OCHOBBI METOIOB 00pabOTKH 2 6 JI1.6 0

Pe3ybTaTOB U3MepeHH (pu3ndecKkux BenuanH. JlabopatopHas padoTta 2.
Omnpenenenue MIOTHOCTHU TN MpaBUIbHON (Gopmbl. JlabopaTopHas
pabota 3. OnpezeneHne YCKOPeHHs CHITBI TsDKECTH 1o crioco0y beccers.
JlaboparopHas pabota 4. OmnpeneneHre MOMEHTa HHEPITMH MaXOBOTO
KoJleca AMHAMUYECKUM MeTonoM. JlaboparopHas pabota 5. Uzydenue
OCHOBHOTI'0 3aKOHA TUHAMHKH BPALATEIFHOTO JBHKCHHS C TOMOIIBIO
MasTHHKa O6epOeka /J1ad/

Jlex Mexannueckue koe0anus 1 BOJIHGI /JIek/ 2 2 0

Cp MexaHngeckue KonebaHus 1 BoJHbI /Cp/ 2 48 0




Paszmen | Pa3gen 2. MoJiekyasipHasi GU3MKa M TEPMOIUHAMHKA
Cp MonekynsapHo-kuHeTHueckas reopus /Cp/ 2 12 0
Jlex Tepmoannamuka /JIex/ 2 2 JI1.1 0
Cp Tepmomunamuxa /Cp/ 2 16 0
J1ab Tepmoannamuka. JlaboparopHas pabora 6. M3MepeHue IUTHBI 3BYKOBOM 2 2 JI.5 0
BOJIHBL,CKOPOCTH 3BYKa 1 K03 durmenta [lyaccona no ¢a3oBsim
cooTHomeHusM. /J1ad/
Paznen | Pazmen 3. DuexTpuyecTBo
Jlex OnekrpocTatuka /Jlex/ 2 2 JI1.1 0
Cp Onexrpoctaruka /Cp/ 2 24 0
Jlex OnexrpoauHamuka /JIex/ 2 2 0
Jlab OnexrpoauHamuka. JlaboparopHas padora 7. MI3smepeHue COpOTUBICHUS 2 2 J12.1 0
METOJIOM YPaBHOBEIIICHHOTO MOCTHKa /J1ab/
Cp Onekrpoauaamuka /Cp/ 2 30 0
Paznen | Pa3zgen 4. DiekTpoMarHeTusm
Cp Maruutoctaruka /Cp/ 2 4 JI1.1 0
Jlex MaruutHas naaykuus. Teopust MakcBenia Ajist 31€KTPOMarHuTHOTO 2 2 0
mionist /JIex/
JIa6 Marnutoctaruka. JlaboparopHas padota 8. OmnpeneneHre 2 2 J12.1 0
TOPU30HTAIBHON COCTABISIIONIEH MarHUTHOTO moJist 3emnu /J1ab/
Cp MarnutHas uHnykuus. Teopus MakcBesia st 31€KTpOMarHuTHOTO 2 24 0
mosst /Cp/
Pazpen | Paspen S. Onrtuka
Cp Odusnueckas ontuka /Cp/ 2 8 0
Jlex KsanroBas onrtuxa /JIek/ 2 2 J1.1 0
JIa6 KBanToBas ontuka. Jlabopatopnas pabota 9. OnpezencHue mokasatenei 2 4 JI1.3 0
MIPETIOMIICHUS JKUAKOCTEH ¢ MOMOIIBIO pedpakTomerpa AbOOe.
JIabopaTopHas pabota 10. OnpezneneHue TeMIepaTypsl pacKaJIeHHOTO
Tejna ONTHYECKUM MeTogoM /J1ab/
Cp KsanToBas ontuka /Cp/ 2 24 0
Paznen Pa3nen 6. AtomHast u siiepHasi pusuka
Jlex Crpoenue aroma /JIex/ 2 2 0
Cp Crpoenue aroma /Cp/ 2 24 0
Cp Snepuas ¢puzuka /Cp/ 2 8 J1.2 0
HKP 3ammrta 1abopaTopHbIX padot /MKP/ 2 1.4 0

5. COJEPKAHME JUCLUIIIMHBI (MOAY.JIST)

Pazmen 1. ®dusndeckue 0CHOBEI KIIACCHYCCKON MEXaHUKH

Tema 1.1. KunemaTtuka

OnemMeHThl KHHEMaTHKU. Mojenu B MexaHuke. Cuctema otcueta. [locTynarenbHoe ABMKEHUE TBEPAOTO Teya. TpaekTopus, ATuHA
l'[yTI/I, BeKTOp nepeMemeHI/m. CKOpOCTB u yCKOpeHI/Ie TOYKHU KaK HpOPI?:BO)IHBIe paz[I/cha-BeKTopa 110 BpeMeHI/I. HOpMaJ'ILHOC nu
TaHTeHIHATbHOE ycKopeHus. Kiaccugukanust BUIOB ABIKCHHUS.

Tema 1.2. Ilunamuka

TpPI 3akoHa JuHaMuKku HeroroHa. [ToHATHS Macchl U cUJibl. BUABI CHIT B MEXAHUKE: TPCHUS, YIIPYTOCTHU U TATOTCHUA. I/IMHyJ'ILC TEJa.

Wmmynsce crnbl. BHenHNe 1 BHYTpeHHNE CHIIBI. 3aKOH COXPaHEHHUS NMITYJIbca MEXaHHIecKoi cucteMsl. LleHTp Macc (meHTp
MHEPLUH) MEXaHIHYECKOH CHCTEMBI M 3aKOH €T0 JABI)KCHHUS.

Pabora nmocTostHHO# 1 epeMeHHOH cuiibl. BeipaxkeHre paboThl CHIIBI Uepe3 KPUBOJIMHEHHBIN HHTErpain. MOITHOCTh. DHEPrusl Kak
YHUBEpCAIbHAs Mepa Pa3INIHBIX (OPM ABIKEHHS U B3anMoaecTBrsA. KiuHeTHueckas SHeprus MeXaHNHIeCKOH CHCTEMBI. 3aKOH
COXpaHEHHSI MEXaHHYECKOH SHEPTHHU U €T0 CBA3b C OJHOPOTHOCTHIO BPEMEHH. Y Iap aOCOTIOTHO YIPYIHX U HEYIPYTUX Tel.
MoMeHT HHEepLUH TBEPJOTO TeJa OTHOCUTENBHO ocu. [IpumMeps! ero Beraucienus. Teopema LlITelinepa. MomeHT cuibl. OCHOBHOE
ypaBHEHUE IMHAMUKHU BPAIIATEIbHOrO ABMKEHUS TBEPAOrO TeJa OTHOCUTENBHO HEMOABIKHOM OCU. 3aKOH COXPaHEHUS] MOMEHTA
UMILYJIbCA U €70 CBSI3b C U30TPOIIHOCTBIO IPOCTPAHCTBA.

3aK0H BCeMHUPHOTO TsAroTeHus. [loTeHIanbpHast SHepris MaTepHaIbHON TOUKM BO BHEIITHEM CHJIOBOM IIOJIE U €€ CBSI3b C CHIIOH,
JEeHCTBYIOIIEH HAa MATEPUANIbHYIO TOUKY. 3aKOH COXpaHEHHs MEXaHUUECKOM SHEPIHHU U €ro CBsI3b C OAHOPOAHOCTBIO BPEMEHH.
JaBnenue B xxugkocTy u rase. Equnnnel nsmepenus nasnenus. 3akonsl [lackans u Apxumena. TeueHne naeanbHOMN KUAKOCTH.
YpaBHeHMEe HEpa3pbIBHOCTU. Y paBHeHUe bepHyuin u cineactsus u3 Hero. Tedenue Ba3koi sxuaxkoctd. @opmynsl HeroToHa 1
Croxca. KoaddunueHT BI3KOCTH U METO/IBI €r0 ONpeAeIeHHUS.

Tema 1.3. Mexanudeckue KojaeOaHus ¥ BOJIHbI

T'apmoHmYeckue Kone0aHus 1 UX XapakTepucTHKH. JJuddepeHnnansHoe ypaBHEHHE TapMOHHUECKHUX Konebanwnii. [IpyXuHHBIH,
(u3nueckuil 1 MaTeMaTUIECKUI MasTHUKY. DHEPrusi rapMOHUYIECKUX Koiebanuil. CroxeHHe TapMOHIHUYECKUX KolleOaHuil 0{HOTO
HalpaBJIeHHs U OJUHAKOBOH 4acToThl. bueHue.




CroxeHHs B3aUMHO MEPHEHANKYIAPHBIX Konebanuit. durypsl JIuccaxy. 3aTyxaromue 1 BEIHYXICHHBIC Konebanus. Pe3oHaHC.
BoxHoBsle nporiecchl. MexaHu3M 00pa3oBaHust MEXaHWUECKHUX BOJIH B ynpyroii cpere. [IpoonbHbIe U ITonepeyHble BOIHBI.
YpaBHeHHE TIOCKOH Oeryiei BOTHEL. JTHa BOIHBI I BOJTHOBOE YHCIIO.

Paznen 2. MonekynsapHas ¢pu3uKa 1 TEpMOJIUHAMUKA

Tema 2.1. MonekynsipHO-KMHETHYECKas TEOPUS

OnbITHBIE 3aKOHBI UICANIBHBIX ra3oB. YpaBHeHue Knanelipona-MenneneeBa. OcHoBHoe ypaBHeHue MKT uaeanbHbIX razos.
Cpennss KHHeTHYIecKasi SHePrust MOJNeKyll. MoIeKyIsIpHO-KMHETHYECKOe TOJIKOBaHNE aOCOIIOTHON TeMIIepaTyphl.

DJIeMEHTBI CTATUCTUYECKOH (U3UKH. 3aKOH MakcBeluia i1 pacipeielIeHHs] MOJIEKYIT HIECaIbHOTO Ias3a 110 CKOPOCTSM.
Bapometprueckas Gpopmyna. 3akoH bonbiiMaHa Ui paciipeeeHus YacTUI] BO BHEITHEM MTOTEHIINATIBHOM 11oie. CpeaHee 9rciio
CTOJIKHOBEHHH M CPeTHSSA ATHHA CBOOOAHOTO Mpodera MOJIeKyII.

OmnsitHOe o6ocHoBanue MKT. JTuddysus, TennonpoBoJHOCTh U BHYTpeHHee TpeHue. 3akoHbl Puka, Pypbe u HpioToHAa.

Tewma 2.2. TepmoanHaMuka

Buytpernss sHeprust. Yucio creneHeit cBoO0 b MOIEKYI. 3aKOH paBHOMEPHOTO PACTPECTICHHST JHEPTUH IO CTETICHSM CBOOOIBL.
[epBoe Hauano TepmoanHaMUKH. PaboTa rasa mpu u3MeHeHHH ero o0beMa. TemIoeMKOCTs MaKpoCcCHCTeMBbl. MossipHast
TEMI0EMKOCTb. 3aBUCUMOCTb TEIIOEMKOCTH UIANIBHOTO Ta3a OT BUja npoliecca. [IpuMeneHne nepBoro Hadanaa TEPMOJUHAMUKH K
n3omporneccaM. AnuabaTHbIH mporecc. Y paBHeHue [Tyaccona.

Kpyrosslie mponeccel. O6paTumsle n HeoOpaTuMble mponecchl. [nkin KapHo u ero k.I1.a. u1d uaeaasHOro rasa. Bropoe Hagano
TepMoauHaMuKU. [loHsATHE 06 SHTpONUH, €€ CTATUCTUYECKOE TOJIKOBAHHE.

Cutbl 1 IOTEHIMAIBHAS SHEPTUSI MEXMOJICKYISIPHOTO B3auMoieHcTBH. D QeKTuBHBIN quameTp MoeKyi. YpaBHeHue Ban-nep-
Baannca. ®azoBsie nepexonnl 1 u 2 pona. Kputnueckoe coctosiaue. TpoiiHas Touka. OcoOEHHOCTH TBEPAOTO U YKUAKOTO COCTOSHHIMA
BemectBa. [loBepxHOCTHOE HaTspKeHHe. CMadnBaHue. KanunispHble SBICHUS.

Paznen 3. DnexTpuuecTBo

Tema 3.1. Dnexkrpocraruka

3akon Kynona. Hanpsi>keHHOCTb U CUJIOBBIE JIMHUY HANPSKEHHOCTH 3JeKTprudeckoro nois. [Ipuniun cynepno3unyun
anexTpuyeckux noiei. [pumep pacueTa HampsHKEHHOCTH OIS, CO3AaBaeMOi cucTeMoH 3apsaoB. [IoTOk BekTOpa HaNpPsSKEHHOCTH
anexkTpudeckoro noisa. Teopema Octporpanckoro-I'aycca

PaboTa cuit 21eKTpHUYeCcKOoro mojs Mo MepeMenieHuro 3apsaa. LIupkynsnus BeKTopa HanpshkeHHOCTH. [loTeHnuansHbIi XapakTep
3NEKTPOCTaTUUECKOro nos. [ToTeHnunan 3nekTpu4ecKkoro nojis. DKBUMOTEHIMATbHbIE TOBEPXHOCTU. CBA3b MOTEHLIMANA C
HaNpsDKEHHOCTBIO MOJIS. DIEKTPUUECKOE M0JI€ B AUANEKTPUKaxX. TUIBI NUAIEKTPUKOB. Byl nonspuzauuu. Bekrop nonspusanuu.
IIpoBOIHHKH B 3JIEKTPOCTATUUECKOM I0JI€. DIIEKTPOEMKOCTh IPOBOAHNKA. KoHAeHcaTOph! U uX Buabl. PopMyra IIOCKOro
KoHzeHcaTopa. CriocoObl COeqMHEHUST KOHACHCATOPOB B OaTtapero. DHeprus sJeKTpocTaTuyeckoro nosst. O0bEMHas MIIOTHOCTh
SHEPrUH.

Tema 3.2. DnexkTpoauHaMHKa

IocTosHHEBIN 2MeKTpUdecKuil TOK. Bunbsl HocurTeneil 3apaaa B pa3nuuHbeix cpegax. Cuna Toka. Bexrop mnotHoctu Toka. 3/1C
UCTOYHMKA ToKa. 3akoH OMa /715 ydacTKa U noaHoi nenu. ConpoTuBieHne U TPOBOJUMOCTb NPOBOJIHUKOB, UX TeMIepaTypHas
3aBUCUMOCTb. PacueT conpoTUBIEHUI NPU Pa3IUYHbBIX BUIAX COCAUHEHHM.

PaboTa 1 MOITHOCTH 3IeKTpHUYecKoro Toka. 3axoH Jlxoynsa-Jlenma. [Ipasmna Kupxroda n npuMeHeHue UX K pacdeTy
pa3BETBIEHHBIX Lieneil.

Paznen 4. DnekrpomMarseTusm

Tema 4.1 MaraurocTaTika

MarnuTHoe none. MHIyKIys MarHuTHOTO 1oist. CUnoBble IMHUM MAarHUTHOTO 0SS, €r0 BUXPeBOil XxapakTep. 3akoH AMmepa 1
CHWJIBI, IEHCTBYIONIEH Ha IPOBOIHUK ¢ TOKOM. [IpaBuio seBoii pyku. MarHuTHbI MOMEHT KOHTYpa ¢ TOKOM. KOHTYyp ¢ TOKOM B
MarHutHoM mode. [IpuHnun paboTs! anektpoasurarens. 3akoH buo-Casapa-Jlamnaca u ero npuMeHEHHE K PacueTy MarHUTHBIX
noJeu (mpsIMOro M KPYyroBOro TOKOB).

Cuuibl B3aMMOJIEHCTBHUS MapaIeNbHbIX TOKOB. 3aKoHbI AMIepa. JIBH)KeHHE 3apsKEHHBIX 4acTUIl B MarHUTHOM none. Cuna
Jlopenna. Hupkymsuust Bektopa H u B. 3akon noiHoro Toka. MarautHoe mnose cojieHou1a M Topouaa. [1oTok BeKTopa MarHUTHOU
unaykuuu. Teopema I'aycca ans nosss B. Ilotok Bekropa B yepes conenouns.

Tema 4.2. MaruutHas uanykius. Teopus Makcsenia Ajist 1€KTPOMarHUTHOTO MO

PaGoTa mo mepeMenieHuo MPOBOTHIKA M KOHTYpPA C TOKOM B MAarHUTHOM TOJIe. DJIEeKTpOMarHuTHas MHAyKus. 3akoH dapanes u
€ro BBIBOJ, U3 3aKOHA coxpaHeHus 3Heprun. Ilpasuno Jlenua. fIpnenue camounaykuuu. IHOyKTMBHOCTE KOHTYpa. DJ1C
CaMOMHAYKIUH. B3auMHas nHIyKIus.

MaruurHoe rose B BemecTse. THITBI MarHeTHKOB (JiMa-, apa- 1 peppoMarHeTHKN), UX ¢pu3ndeckas mpupoaa. HamarHudeHHOCTS.
MarnuTHas npoHunaeMocTs BemecTsa. OcHoBbI Teopun MakcBeiuia. Tok cMerieHus. YpaBHeHus: MakcBeia B UHTEIpalbHOM
dbopme.

ITonsiTue o nepeMeHHOM Toke. OMHYECKOE, peaKTHBHOE (EMKOCTHOE M MUHAYKTUBHOE) M MOIHOE CONPOTHUBIIEHHS LETTH EPEMEHHOTO
Toka. 3akoH OMa Juid LenH NePEMEHHOr0 TOKa. MOIIHOCTb, BblJENIsieMasl B LIENH IEPEMEHHOTO TOKA.

OnexTpoMarHuTHBIE Konebanus. ['apMOHIMYECKHeE, 3aTyXaroIie 1 BEIHYKACHHbIe KoaeOanus. IlonsTie o pe3oHaHce.
OnexTpoMarHUTHBIE BOJIHBI U UX cBoiicTBa. I1Ikana aneKTpOMarHUTHBIX BOJH.

Paznen 5. OnTuxa

Tema 5.1. @usnyeckas onTuka

OCHOBHBIE 3aKOHBI F€OMETPUYECKOH ONTUKH. AOCONIOTHBII U OTHOCUTENBHBIN MOKa3aTesu npenomienus. Mx ¢usuyeckuii cmbici.
SIBneHUE TIOTHOTO BHYTpeHHETO oTpakeHns. CBeToBoabl. Cheprueckue 3epkana. Popmyna 3epkana. [loctpoerne n3o0paxxeHunit.
Tonxkwue nun3b1. @opMmyna uH3EL [locTpoeHue H300paKeHHUH.

BounHOBast aneKTpoMarHuTHas IpUpoja cBeTa. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJH. Bpems u amiHa




korepertHocTu. [IpocTpancTBeHHas korepeHTHOCTE. MIHTepdepernus ceeta. Meros! HabmoaeHus narepdepeHnnu ceera. Pacuer
unrepdepenyn B onbite FOHra. MHTEpdepeHnus cBeTa B TOHKUX IJIeHKaX. [10710Ckl paBHOH TONIIMHBI M PABHOTO HAaKJIOHA.
Konpna Hetotona. [Ipumenenne naTepdepeHINH B HayKe U TEXHUKE.

Judpakmus ceera. [Tpurnun Noiirenca-®dpenens. Metox 301 @penernst. Judpaxnus OpeHenst Ha KPYIJIOM OTBEPCTHH U JHUCKE.
Judpakius Ha npocTpancTBeHHOH pemieTke. Popmyna Bynega-bparra. Pentrenorpaguueckoe uccieioBaHue CTpyKTypbl
kpucrauioB. [lonstue o ronorpadun.

ITonspusanus ceera. EcTecTBEHHBIN U OJIAPU30BaHHbIN cBeT. 3akoH Matoca. [lonspuzanus cBeTa Ipu OTPaKEHUU U
IpEeJIOMJICHHH Ha TPaHHLE JBYX TU3IEeKTPUKOB. 3akoH bprocrepa. JIBoitHoe myuenpenomiuenue. [Ipu3sma Hukomst. ITonsponast u
HONAPU3ALOHHBIE IPU3MBIL.

HckycctBeHHas ontrdeckast aHnzoTponws. Dhdextsl Keppa n @apanes. OnTndeckn akTHBHBIE BeliecTBa. Jlucmepcus caera.
DJeMeHTHI 3JIEKTPOHHON Teopuu nucnepcuu cseta. [lormomenue (abcopOiyst) cBeta. 3akoH byrepa.

Tema 5.2. KBanToBas onTuka

TenoBoe U3IIyueHUE U €T0 XapaKTEPUCTUKH. AOCOMOTHO yepHoe Teno. 3akoH Kupxroda. 3akon Credana - bonbumana.
Pacmipenenenue 3HEPTHH B CIIEKTPEe aOCOIIOTHO YEPHOTO Tena. 3aKoH cMereHns Buna. @opmyna Penest-/xumca.

SBnenune poroaddexra. Buenrrnit Gporodapdexr u ero 3akonsl. oToHsl. YpaBHeHHE DifHIITeHHA I BHEIIHET0 GoTo3dhheKTa.
Macca n ummyinsc ¢potona. JlaBinenue ceera. Onbitel JIebenena. Jlasepsl, mpuHIMI JEHCTBHS, YCTPOHCTBO U IPUMEHEHHE.

Pa3pmen 6. ATomHas u siaepHast Gu3NKa

Tema 6.1. Ctpoenue aroma

Monenu atromoB Tomricona n Pesepdopna. Omnupuueckue 3aKkOHOMEPHOCTH B CIIEKTPAX MUCITYCKAHHUS U MOTJIOIICHHS aTOMOB.
®dopmyna Punbepra. Jluneidarsiii ciekTp aroma Bojopoaa. OCHOBHBIE CEPUU CIIEKTPATBHBIX JTHHHA.

Bounna JlIyn ne bpoitns. OnbsiTHOe 000CHOBaHNE KOPIYCKYISIPHO-BOTHOBOTO dyann3Ma CBOMCTB BemiecTBa. COOTHOLICHUS
HeonpezeneHHocTel ['eli3enOepra Kak NposiBIeHUE KOPITyCKY/ISIPHO-BOJHOBOTO Jlyaln3Ma CBOHCTB MaTtepuu. BonHoBas GpyHkuuns n
ee craTucTuuecKuil cMeici. YpaBHeHue llIpénunrepa ans cralioHapHbIX COCTOSHUI.

Iocrynater bopa. BopoBckas Teopust aroMa BOIOpoa M BOZOPOJONOTOOHOTO HOHA. ATOM BOZOPO/ia B KBAHTOBOH MEXaHHKE.
KganToBeie uncna. CrivH snexTpona. CnuHoBoe kBaHTOBOE yucio. [Ipunuun [Taynu. Pacnpenenenue 37eKTPOHOB MO COCTOSHUSIM.
Tema 6.2. SinepHas ¢pusnka

Pertrenosckue criekTpsl. 3akoH I'. Moznu. [Tornomenne, CIORTaHHOE U BRIHYXICHHOE H3IydeHne. [IoHsaTHe 00 OnTHYeCKUX
KBaHTOBBIX FeHepaTopax (ITazepax). Pasmep, cocTas u 3apsii aTOMHOTo aapa. MaccoBoe u 3apsiioBoe uucia. Jleekt Maccsl 1
SHEprus CBs3M sApa.

B3auMoneiicTBue HyKJIOHOB U MIOHSTHE O CBOMCTBAX U IPUPOJE SAEPHBIX cuil. Moaenu sapa. PaanoakTuBHOE U3TydEHHE U €TI0
BUJIBL. 3aKOH PAJHOAKTUBHOTO paclana. 3aKOHOMEPHOCTH U IIPOHCXOXKACHHE anb(a, Oera - 1 raMMa-H3ITydeHUs] AaTOMHBIX Sep.
[oHsATHE O SIAEPHBIX PEAKLUSIX U UX OCHOBHBIX THIAX. VICKycCTBeHHas pafnOaKTHBHOCTG. JleneHue Tsokensix saep. Llennas
peakuus nenenus. [lonsaTue o suepHoOi 3HepreTike. Peakiys cHHTE3a aTOMHBIX siziep. [Ipobiema yrpaBisieMbIX TEpMOSAEPHBIX
peaknuii. DneMeHTapHbIe YacTHIL. VX Kiraccudukanysi.

6. ®POHJ OHEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB

BrinosnHenue u 3amuTa 1a00paTopHbIX padoT
BrInosHeHHE caMOCTOSTENBHBIX PaboT

3auer

Ok3ameH

6.2. TeMbl NHCBMEHHBIX PadoT

6.3. KoHTpoJIbHbIE BOIIPOCHI U 3aJaHUS

OIIK-3: CiocobeH mpUMEeHSITh COOTBETCTBYIOIINH (DU3MKO-MaTEeMaTHIECKHUH armapar, METOAbI aHATH3a ¥ MOAETHPOBAHUS,
TEOPETUYECKOTO U IKCIIEPUMEHTAIBHOTO HCCIIEJOBaHMS TIPH PELIEHHH NPO(ECCHOHAIBHBIX 3a1a4

1 cemectp

OTKpBITEIE BOIIPOCEHI

Bompoc Nel

OnummuTe Tporece H3MepeHus K03 GUITHEeHTa TPEHUS CKOJIBKSHUS MEKITY ABYyMsI TOBEpXHOCTSIMHU. Kakue mapaMeTpsl HE00X0anMO
KOHTPOJIPOBATh TIPH MPOBEACHUH 3KCIIEPIMEHTA?

OtBer:

Jnst usMepenust Ko3QpQUINEHTA TPEHHS CKOIBKEHUS MEXK/Y ABYMS IIOBEPXHOCTSIMU OOBIYHO HCIIOJIb3YETCSl METO HAKIIOHA
rockocTi. OIMH 13 00BEKTOB TIOMEIIAeTCsl Ha HAKJIOHHYIO IUIOCKOCTB, 1 TIOCTETIEHHO YBEJIMYUBACTCS YOI HAKJIOHA O MOMEHTa
Hauaja ckonbxkeHus. Koaddurment Tperns paccunTeiBaeTcsa Kak TAaHTCHC yIJla HAKJIOHA. BaxkHO KOHTPOIHPOBATEH YHCTOTY
HOBEPXHOCTEH, paBHOMEPHOCTD IPUJIOKEHHUS HAarpy3KH M OTCYTCTBHE BUOpALIUA.

Bomnpoc 2:

OOBsicHUTE, KaK I3MEPUTH CKOPOCTB PAacIIpOCTPAHEHNUS 3BYKOBBIX BOJIH B cpejie. Kakue MeToabl HCTIONB3YIOTCS IS 3TOTO U KaKHe
(hakTOpBI HY’)KHO YUUTHIBATH?

Ortser:

CKOpOCTh PacIpOCTPaHEHHUS 3BYKOBBIX BOJIH B CPE/ie M3MEPSETCS C IOMOIIBI0 METOI0B, OCHOBAHHBIX HA PETUCTPAIH BPEMEHH
MPOXOKICHUS 3ByKOBOH BOJHBI MEXIY ABYMS TOUKaMHU. VICIIONB3yIOTCS YIBTPA3ByKOBBIE JATUUKH WIIH MUKPO(OHEL. BakHO
YUUTBIBATh TEMIIEPATYPY CPE/bl, BIAXXHOCTh M HAIMYKE NPEISITCTBHUIM, KOTOPBIC MOTYT HOBIHMATH Ha PACHPOCTPaHEHHE 3ByKa.




3aKpLITLIe BOITIPOCHI C OTHUM IIPpaBUJIBHBIM OTBETOM

Bonpoc Ne3

Kaxkoli 3aK0H OIuChIBaeT ABMXKEHHE Tejla O BO3AECHCTBUEM BHEIIHEN CHIIBI?
a) 3aKOH BCEMHUPHOT'O TATOTECHUS

b) Bropoii 3akon HeroToHa

¢) Tperwnii 3akoH HetoToHa

d) 3akoH coxpaHeHHsI SHEPTUH

IMpaBunsHEIT oTBeT: b) BTopoii 3akoH HeioToHa

Bonpoc Ne4

Kaxoit mpubop ucnonb3yeTces Uit H3MEPEHHst CKOPOCTH 3ByKa B Boje?
a) l'mapomokarop

b) DxonoT

¢) Conorpad

d) latunk naBiaeHUs

IIpaBumbHENA oTBeT: a) ['HmaponokaTrop

3aKpLITLIe BOITPOCHI C HECKOJIbKMMU MTPAaBUJIbHBIMU OTBECTaAMHU

Bonpoc Ne5

Kakwue ¢pakTopsl BIHAIOT Ha CTaOMIBHOCTB CyIHA Ha BoJie?
a) dopma kopmyca

b) Pacipenenenne rpy3os

¢) BricoTta HagBoaHOTO G0OpTa

d) I'nybuna ocaaku

IIpaBuibHBIE OTBETHL: a, b, ¢, d

Bompoc Ne6

Kaxwe mprOopbI HCTIONB3YIOTCS T H3MEPEHHST MATHUTHOTO TIOJIS?
a) Kommac

b) Marauromerp

c¢) l'anpBanomeTp

d) Karymika nHIyKTHBHOCTH

IIpaBunsHbIe OTBETHL: b, d

BOHpOCBI Ha YCTAaHOBJICHUC ITOCJICAOBATCIbHOCTH

Bomnpoc Ne7

VYcraHoBHTE NPaBUIIbHYIO 10CIEA0BATENLHOCTD IIArOB MPH MPOBEACHUN SKCIIEPHUMEHTA 110 U3MEPEHUIO CKOPOCTH 3BYKa B BO3/yXe:
1. [MonxroueHre MUKPOPOHOB K PETHCTPUPYIOIIEMY YCTPOMCTBY.

2. H3mepenne BpeMEHHU MPOXOXKICHUS 3ByKa MEXKIYy MUKPO(OHAMH.

3. Pacder cxopocTH 3Byka IO M3BECTHBIM PACCTOSHUSM U BPEMEHHU.

4. Hacrpoiika paccTossHHI MeXTy MHUKpO(OHAMH.

IIpaBunbHas nocnenoBaTenbHocTh: 4 — 1 —>2 — 3

Bompoc Ne§

YcTaHOBHTE MTOCIEAOBATENIFHOCTD IIArOB IIPH HACTPOHKE JIA3ePHOTO JaNbHOMEpa IS H3MEPEHUS PaCcCTOSHHUA:
1. Hacrtpolika npueMHUKa CUTHAJA.

2. [TonkiroueHre UCTOUHUKA NMUTAHUS.

3. Hacrpoiika nepenatomiero nasepa.

4. W3mepeHue paccTosHUs.

IIpaBusibHas OCHENOBAaTENBHOCTD: 2 — 3 — 1 — 4
Bompock!l Ha ycTaHOBIIEHHE COOTBETCTBUS

Bompoc Ne9

VY CTaHOBHTE COOTBETCTBHE MEXIY (GDM3HUCCKUMH SBICHUSAMH M IPUOOpaMH, UCTIONB3YEMBIMH TS HX U3YUCHHUS:
dusnuecKoe SBICHUE IIpudop

a) DnexktpuuectBo 1) AMmepmeTp

b) Maruetusm 2) Komnac

¢) Onrrueckne 3G QeKTH 3) CrexTpomerp
d) PagmoaktuBHOCTH 4) I'eifrepoBckuii cueTunk
ITpaBuIIbHOE COOTBETCTBHE:!

a) — 1)

b) —2)

c) —3)




d)—4)

Bonpoc Nel0

YcTaHOBHTE COOTBETCTBHE MEXIY (PU3HUECKUMH BEIMYNHAMY U UX €AMHHUIIAMH H3MepeHHs B MexXTyHapoaHO! CHCTeMe eAMHHUIT
(Cn:

Ddusnyeckas BEIMYHHA Enunnna usmepeHus
a) Cuma 1) Heloton

b) Pabora 2) [Ixoynb

¢) MomHoCTh 3) Barr

d) DOneprus 4) Jxoynp

IIpaBuabHOE COOTBETCTBUE:

a)— 1)

b) — 2)

c)—3)

d)—4)

2 cemectp

OTKpBITBIE BOIIPOCHI

Bompoc Nel

OOBsicHUTE, KaK MPOUCXOIUT MPETIOMIICHHE CBETa Ha TPaHUIIE ABYX CPEJl C pa3HBIMU MMOKa3aTensIMu peinomiieHus. Kakue gakropsr
BJIMAIOT HA yroJ MPeToMIICHHS?

Orger:

[IpenomiieHue cBETa MPOUCXOJINT, KOT/Ia CBET MIEPEXOTUT U3 OJTHON CPEMIbI B APYTYIO C PA3IMIHBIM [TOKA3aTeIeM MPEITOMIICHHSL.
YTom npenomMIIeHusI OIPeIeNsIeTcs] OTHOIIEHHEM CHHYCOB YIIIOB MaIeHHsI U PEIOMIICHHS, coraacHo 3akoHy CHemna-/lexapra. Ha
YIOJI TIPESIOMIICHHS BIHSIFOT ITOKA3aTeNd MPEIOMIICHHsI 00CHX CpPeJl, Yroll IaJCHUs CBETa U JAJIMHA BOJIHBI CBETA.

Bonpoc Ne2

OOBsicHUTE, KaK TPOUCXOTUT (PoT03(hheKT U kakue (PaKTOPhI BIUSIOT Ha €ro HHTEHCUBHOCTS. Kakue MaTepHaisl Hanbonee
3(h(HEKTUBHO TEMOHCTPUPYIOT POTOIDDEKT?

Ortser:

DoT03(h(heKT — 3TO SIBICHHUE, IPH KOTOPOM CBET BHIOMBAET JIEKTPOHBI I3 TOBEPXHOCTH MaTepuaia. IHTeHCHBHOCTH (hoToddderra
3aBUCHUT OT YaCTOTHI CBETA, €M0 MHTEHCHUBHOCTHU M CBOWCTB MaTepuaia. Marepuaibsl ¢ HU3KOH paboToii BBIXOa JIEKTPOHA, TaKHe
KaK [IeJI0YHbIC METAJUTbI, Hanbosee 3PPEKTHBHO MPOSBISIOT GOTOIDDEKT.

3aKpI)ITI)Ie BOIIPOCHI C OAHUM NPABUJIBHBIM OTBETOM

Bomnpoc Ne3

Kaxkoit mpubop ucmonas3yercst A1l U3MEpPeHUs JUINHBI BOJIHBI CBeTa?
a) CriektpomeTp

b) ®ortomeTp

c¢) Uuarepdepomerp

d) Muxpockon

ITpaBunbHEIi 0TBET: a) CIEKTPOMETP

Bomnpoc Ned

Kakoii anemeHnT nepuoguueckoi TabnuIpl UMeET HanOoblIee KOJIMIECTBO IIPOTOHOB B siApe?
a) Ypan

b) ITmyronnit

¢) Panuit

d) Kanmudopuuii

[TpaBuibHBINA OTBET: &) YpaH

3aKprTbIe BOIIPOCHI ¢ HECKOJIBLKUMU ITPABUJIbHBIMU OTBETAMHU

Bompoc Ne5

Kakue MeToIBI HCIIONB3YIOTCA TSI OOHAPYXKEHHUS PAIHOAKTUBHBIX UCTOUHUKOB?
a) ['amma-cniektpomeTpust

b) JleTekTopsI HOHU3UPYIOLIETO H3ITyICHUS

¢) PertrenoduryopecieHTHEII aHaIN3

d) DnexkTpoHHAasE MUKPOCKOIUS

IIpaBuitbHBIC OTBETHL: , b

Bompoc Ne6

Kakune nprOops! HCIIOIB3YIOTCS JUISl HCCIIEA0BAHUS ONITHYECKUX CBOWCTB MaTepHanoB?
a) CnextpodoTomerp

b) omspumerp

c¢) Peppakromerp




d) Kanu6parop
I[TpaBuitbHBIC OTBETHL: 2, b, C

BOHpOCLI Ha YCTAaHOBJICHUC MOCIIEAOBATCIBHOCTH

Bompoc No7

YcTaHOBHTE MPAaBIIIBHYIO TIOCIIEIOBATENEHOCTD ATAIIOB MIPOIIECcca SIEPHOTO CHHTE3A:
1. OO6pa3zoBaHue renus.

2. CoenuHeHne ABYyX aTOMOB BOJOPOJA.

3. BricBOOOXKICHNE YHEPIHH.

4. DopMHpOBaHHUE HOBOII MaTepuUH.

IIpaBusbHas nocnenoBaTenbHOCTh: 2 -4 — 1 — 3

Bompoc Ne8

YcTaHOBHTE IPAaBIIIBHYIO TOCIIE0BATENBHOCTD IAT0B IPH IPOBEACHUH SKCIICPUMEHTA 110 HHTEeP(EpeHIUH CBeTa:
L. Habnronenye u perucrpanys HHTEpHEepeHIUOHHON KapTHHBI.

2. VYcTaHOBKAa HCTOYHUKA KOTEPEHTHOI'O CBETA.

3. YcraHOBKa 3KpaHa AJs HAOMIOAEHHUsS HHTePGhEPEeHITHH.

4. PerynupoBaHue paccTOSHUS MEXAYy UCTOUHMKOM CBETa U SKPAHOM.

[IpaBuiibHas TOCIEAOBATENBHOCTD: 2 — 4 — 3 — 1
Bompocsl Ha ycTaHOBIIEHHE COOTBETCTBUS

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXTY (PU3UUCCKUMU SBICHUAMH U UX IPUMEHCHHEM B TEXHUKE:
Pusnyeckoe sSBICHHUE IIpumeHeHnEe B TEXHUKE

a) ®ororp ekt 1) ConmHeunsie OaTapeu

b) Snepusrit cuare3 2) Jlazepst

¢) Maruutnoe nosie 3) Kommacer

d) DrekTpoMarHUTHAS MHIYKIHS 4) T'enepanust 3MEKTPOIHEPTHUI

[IpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

Bompoc Nel0

VY CTaHOBHTE COOTBETCTBHE MEXIY (GDM3HUCCKUMH SBICHUSMH B OIITHKE U UX ONMHUCAHHEM:
DU3UUECKOE SBICHUE Onucanue

a) dudpaxuus 1) Pa3nokeHue cBeTa Ha CHEKTpaJIbHBIE IIBETA

b) IIpenomnenne 2) Msrubanne CBETOBBIX BOJH IPU MPOXOXKICHUH Yepe3 Iperpamgy
¢) ducniepcus 3) V3MeHeHne HalpaBieHUS CBETa IIPH TEPEX0/e U3 OTHOW CPeasl B APYTYIO

d) Uarepdepenuuss 4) IlepekpriTue CBETOBBIX BOJIH, MPUBOISIIEE K YCHICHHIO WM OCIA0JICHUI0 MHTEHCUBHOCTH CBETa
[IpaBUIBHOE COOTBETCTBHE:

a) —2)

b) — 3)

c)—1)

d)—4)

6.4. MeToauueckue MaTepHaJibl, ONpeessioniie Npoue1ypbl OlleHHBaHUSA

Meroauka OIeHKH 1abOpaTOPHBIX paboT

CTyIeHT TOJKEH BBITIONHUTH U 3allIUTUTH BCe Ta00paTOpHBIE PaboTHI, MPEIyCMOTPEHHBIE MPOTPAMMO TUCTIUTUTAHBL.
JlabopaTopHas paboTa cunTaeTcs 3alUIIEHHON MPH YCIOBUH yAOBIETBOPUTEIBHBIX OTBETOB HA HE MeHee 85% BCeX KOHTPOJIbHBIX
BOIIPOCOB, TIPHBEACHHBIX B KOHIIE KaXKI0i pabOTHI B JIADOPATOPHOM MPAKTHKYME, @ TAK)KE BHIITOJIHEHHS TECTOBBIX 3aJIaHUH IO TeMe
paboThI Ha YCMOTPEHHUE TIPETIOIaBaATEICH.

Meroauka 3ayera no JUCIUILIMHE
3a4eT Mo AMCIUILIMHE BBICTABIISACTCS MO PE3yJabTaTaM CUCTEMATHUECKON paOOThI CTYJCHTA B TSUCHHE CEMECTPA.

Metoauka OLIEHKH 3K3aMEHa 110 AUCLUIIIMHE

TeopeTnueckas 4acTh 3K3aMeHa M0 JUCLHUIIMHE MPEACTaBIsIeT cO00 KOMIJIEKC BOIPOCOB HAa YCBOEHHE MPOMIEHHOr0 MaTepHuana -
TEPMUHBI, OIIPEACTICHHUS, 3aKOHBL.

B pamkax TeopeTHuecKoi YacTH 00yJaromuiics, Ul KaKA0ro 3a1aHus, (GOPMyIHPyeT MPaBIIbHbIE C €r0 TOYKH 3PEHHS OTBETHL
3agaHue CUNTAETCS BHINOJHEHHBIM B TOM CIIyyae, €CIU JaHbl BEpHBIE OTBETHI HA BOIPOCHL. B MpoTUBHOM citydae 3amaHue
CUUTAETCS HEBBIIIOIHEHHBIM.

IIpakTHyeckas 4acTh dK3aMeHa 110 JUCLUIUIMHE NIPECTABIAET 3a1a4l, HAllpaBJICHHbIE Ha BBIIBICHHE BO3MOXXHOCTY IPAKTUYECKOTO
[IPUMEHEHUS KOHKPETHOIO TEOPETUUECKOr0 pas3iena.

OK3aMeH BBICTaBIISIETCS C YUETOM PE3YNbTATOB BBIIIOJIHEHUS TEOPETHYECKOH M MPAKTUYECKOH yacTeil B COOTBETCTBUH C




HPUBEICHHBIMU HIKE TPEOOBaHUSIMH.

5 (oTim4HO) >85 Bce 3amaHus BEIONHEHBI B COOTBETCTBHH C TPEOOBAHUAMH, B ITOJHOM 00BeMe M 0e3 OIMMOOK.

4 (xopormo) 75+84 Bce 3amaHus BEINONHEHBI B COOTBETCTBHH C TPEOOBAHUSAMHU, B 00BEME HOCTATOYHOM IS OOIIETO
(hyHKIMOHUPOBAHUS CUCTEMBI MJIH BBITIOJHEHO J1Ba 3a/1aHUsI B COOTBETCTBUU C TPEOOBAaHHUAMH, B IOJIHOM 00Bbeme U 0e3 OLIMOOK.

3 (yROBIETBOPHUTEIHHO) 50+74 BrInonHeHO He MeHee JByX 3aJaHMil B COOTBETCTBHHU C TPeOOBaHUSIMH, B 00BbEME
JIOCTaTOYHOM JUIA 00IIeTo (hYHKIIMOHHPOBAHUS CHCTEMBI

2 (HeyIOBIETBOPUTEIHHO) <50 BrimonHeHO MeHee ABYX 3aJaHUM B COOTBETCTBHU C TpeOOBaHMAMH, B 00beMe

JO0CTAaTOYHOM JIs 06IL[€F0 (I)yHKI_II/IOHI/IPOBaHI/IH CUCTEMBI
HTtoroselii 6ajur 3a 9K3aM€eH BBICTABIISIETCS 110 OLICHKEC Xyz[mef/i gactu. B CIIOPHBIX CJIydasaX MPEroaaBaTeCiib BIIPAaBC 3a1aBaTh
YTOUHATIOIMINE BOPOCHI U 1aBATh JOMOJHUTECIBHBIC MTPAKTUICCKUEC 3aJaHA.

7. YHEBHO-METOJUYECKOE 1 TH®OOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIUHBI (MOAYJIS1)

7.1 Pexomenayemast 1utepaTrypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTOPBI, COCTaBUTENHU 3arnaBue W3znmarenscTBO, TOI
JI1.1 | Tpodpumona Taucus Kypc ¢usnku: yaebd. mocobue it HHKESHEp.-TEXH. CIEIl. By30B Mocksa: Axanemus, 2010
HBanoBHa
JI1.2 [ Bukynos CtaHucnas Du3uKa: 3a1a44 A5 CAMOCTOAT. PELLEHUs UL CTyJEHTOB BCEX CIIELL. Hosocubupck: HI'ABT,
Buxkroposuuy, 04. 1 3204. (hopM 0O0yIeHHs 2011
Tpeiakuna Enena
TpanueBHa
JI1.3 [CurumoB Brnagucnas | Onruxa. @usnka aToma: 1a60paTOPHBINA IPAKTUKYM IO (HH3HUKE Hosocubupck: CI'YBT,
WBanoBuy, 2016
IIporononosa Huna
ITaBnoBHa
JI1.4 |Buxkynos C. B., Ousnka: cCOOPHUK 3a71a4 Hosocubupck: CI'YBT,
Curumos B. ., 2017
Tpoiakuna E. T.
JI1.5 |Hwuxurenko AHatomuii |JlabGopaTopHBIH IPAKTHKYM ITO MOJNEKYISIPHON (H3HKE: TPAKTHKYM Hosocubupck: CI'YBT,
I'eopruesuuy, SkoBies 2019
Buagumup
Huxonaesuu,

CurnmoB Bragucnas
WBanosuy, TpeiHKHUHA
Enena Tpanuesna,
IIporononosa Huna
ITaBnoBHa, ['omoBanoB
Muxaun HukonaeBuu

JI1.6 |Huxurenko Anatonuii |JlabopaTopHBIN NPaKTHUKYM MO MEXaHUKE Hosocubupck: CI'YBT,
T'eopruesny, SIxoBnes 2018
Biagumup
Huxonaesuu,

CurumoB Brnanncinas
NBanosuy, TpeiHKHuHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaun Hukonaeua

7.1.2. lonoHUTEIbLHAS JIUTEPaTYpa

ABTOpBI, COCTaBUTENHU 3arnaBue W3narenscTBO, TOI
JI2.1 | Opnos Tpanuit JlabopaTopHBI IPAKTUKYM IO (PH3HKE. DIEKTPUIECTBO, MATHETU3M Hosocubupck: HI'ABT,

BacunwseBuu, 2002

CunrokoB Muxau

ITeTpoBuu

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAY JIS)

Hasnauenue Ob6opynoBaHue

VYuebHas ayIUTOPHS Ui | AyoutopHast nocka; Komruiekt ydeOHOW wmeOenu; JlaGopaTopHble CTCHIBI: YHUBEPCATBHBINA
MPOBEACHHUS TEKYIIETO KOHTPOJS | CTEHX «3aKOHBI IIOCTOSHHOTO Toka», 6 mmr.; Jlaboparopnas ycraHoBka: OmpeneneHue
U IPOMEKYTOYHOU aTTeCTALUH TOPU3OHTAIBHOW COCTABIAIONICH MarHUTHOrO mmojist 3emid, 4 tr. OmnpeaenceHHe YCKOPEHHS
CHJIBI TsDKecTH 1o croco0y beccens, 6 mr.; Mastauk Obepbeka, 2 mr.; MaxoBoe Konieco, 4 mir.;
Ompenenenne  ckopocTd  3Byka; OrmpeneneHne OTHONMICHMS — TEIDIOEMKOCTEHW, 2  IMT.;
JIabopaTopHOoe obopynoBanue: Habop 31eKTpom3MepuUTEeNbHBIX mpuOOpoB, 2 mT.; Habop




000pyIOBaHUS ISl BEIYMCICHHUS OTPETHOCTEH N3MEPEHHH, 6 IIT.

JlaGopatopusi onTtuku U (U3MKU
aToMa - ydeOHas ayAuUTOpHs IS
IIPOBEIEHUS 71a00paTOPHBIX
3aHATHH

AynutopHast nocka; Komruiekt ydeOHoit mebenu; JlabopatopHsie ycraHOBKH: OmpejencHue
TJIaBHOTO (POKYCHOTO paccTOSHHS JHH3bI, OmpeneneHre NoKa3aTels MPeJIOMIICHUS KUIKOCTEH ¢
moMoIelo  pedpakrtomerpa AOOGe; OmpeneneHue MIWHBI BOJHBI Jlazepa TMPH  TTOMOIIH
IupakunoHHON pemetky; OnpeneneHre KOHIEHTPALMM CaXapHbIX pPacTBOPOB C HOMOLIBIO
caxapumerpa, 2 mr.; OmnpeneneHue TeMuepaTypbl packanéHHoro Tena; Vcciemosanue
JIMHEIYaToro CrieKTpa BOJOPO/IA M ONPEIeNICHHs IIOCTOSHHOI Prundepra

YuebHas AyIUTOPHS JUIS
HPOBEACHHUS TEKYIIETO KOHTPOJLS
¥ IPOMEIKYTOYHOHN aTTECTALUH

AynuropHast nocka; Komruiekt ydeOHON mebenn; MynbTuMennitHOE 00OpYIOBaHUE: MPOESKTOP
(cranoHapHbIi), 3KpaH (cTaunonapsiii), [IK (mepenocHoii)




