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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 | OcHOBBI aBTOMaTHUUECKOTO YIIPABICHUS

2.2.2 | HayuHo-uccnenoBaTensckas padbora

3. KOMIETEHI[UY OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIETATE OCBOEHUS JUCHMUTILTAHBI
(MOJY.JIsT)

OIIK-3: Cnioco0eH NpUMEHATh COOTBETCTBYIOIMIT (PU3MKO-MATEMATHYECKHI] AaNINAapaT, MeTOAbl AHAINU3A H MOJAeIMPOBAHUS,
TEOPeTHYECKOI0 M IKCIEPUMEHTAJIBLHOI0 HCCJIEeI0BAHMS TIPH PelIeHUH NPodecCHOHANBHBIX 32124

OIIK-3.2: JIleMOHCTpHpYET MIOHUMaHUE (PU3MYCCKUX SBICHUI U IPUMEHSCT 3aKOHBI MECXaHUKH, TCPMOIMHAMHKH, HICKTPHUECTBA U
MarHeTH3Ma, ONTHKH

B pe3yiabTaTe 0CBOCHUN JUCHUIIIMHBI oﬁy'{aloumﬁcn JOJIZKCH

3.1 (3uaTh:

3.1.1| - ¢usnveckre OCHOBHI MEXaHUKH;

3.1.2 | - OCHOBHBIE MTOHSTHSI, 3aKOHBI H MOJIEITN MEXaHUKH, dJICKTPUUECTBA U MarHETHU3Ma, KOJIeOaHUl 1 BOJH, KBAHTOBOH
(u3UKH, MOJIEKYITSIPHON (DM3UKH U TEPMOAMHAMUKH, OTITUKH, aTOMHOU U AAEpHON (HU3UKH;

3.1.3 |- METOIBI TEOPETHUYECKOTO M YKCIIEPUMEHTAIBHOTO HCCIICAOBAaHNS B (pr3HKe.

3.2 | Ymers:

3.2.1 | ucrmoap30BaTh (bHSI/I‘{eCKI/IC 3aKOHBI [P aHAJIM3€ U PCHICHUU HpO6J’IeM HpO(i)eCCI/IOHaJTLHOI;‘I JACATCIBHOCTH

3.3 | Bragern:

3.3.1 | MmeTonamu mpoBeaeHUs PU3NYECKUX U3MEPEHUH, METOaM1 KOPPEKTHOW OLIEHKH MOTPEUTHOCTEN MPHU MPOBEACHUN
(hU3NYECKOTr0 SKCIIEPHMEHTA.

4. CTPYKTYPA JUCHUILIAHBI (MOAYJIST)

Bup HanMeHoBaHMe pa3aeioB U TeM /BU 3aHATHS/ Cemectp | Yacos | Jlutepartypa | IlpIlo
3aHATHUS / Kypc AroT
Paznen | Paspen 1. OcHOBBI MeXaHUKH
Jlex Kunemaruka. lunamuka /Jlex/ 2 2 JI1.1J11.4 0
Cp Kunemarunka. [{nnamuxa /Cp/ 2 20 JI1.4 0
Jla6 OnpeneneHre YCKOPEHUs CHIIBI TSHKECTH 1o crioco0y beccens. 2 2 JI1.4JI1.6 0

OmnpenencHrne MOMEHTa HHEPIIMU MaXOBOTO KOJIeCa THHAMHICCKUAM
MeTooM. V3ydeHre OCHOBHOTO 3aKOHA JMHAMUKH BPAIATSILHOTO
JIBIDKEHHMS € OMOIIIbio MasiTHuka O0epbeka. /J1ab/

Cp MexaHnueckue KoeOaHus 1 BOJIHBI. ['apMOHUYECKHE KOJIeOaHHUs. 2 20 JI1.4JI1.6 0
3aryxaromue konebanus. Cnoxxenne konedannii /Cp/

Paznen | Pazpest 2. OCHOBBI MOJIEKYJISIPHON (pU3UKH

Jlex MomnekynsapHo-KuHeTHYecKas Teoprsi. OCHOBBI TepMOANHAMHUKH /JIek/ 2 2 JI1.1J11.4 0

Cp MonexynspHo-KUHeTHYecKast Teopust OCHOBHOE YpaBHEHUE 2 20 JI1.4 0
MOJIEKYISIPHO-KHHETHUECKOI TEOPUH NACATBHOTO Ta3a. DIEeMEHTHI
cratuctuku Makcseia u bonbimana. /Cp/

JIa6 H3MepeHue UTHBI 3BYKOBOW BOJIHBI,CKOPOCTH 3BYKa M KO PHIIHEHTA 2 2 JI1.4 JI1.5 0
[Tyaccona o ¢a30BBIM COOTHOIIECHHAM. /J1ab/

Cp OCHOBBI TEPMOAMHAMUKY. AHAIU3 IEPBOrO U BTOPOr0 Hayasl 2 20 J1.4 0
TepMoauHaMuku. TernoBsie MammHbl /Cp/




Paszmen | Pa3gen 3. DinekTpoMarseTusm

Jlex OnexTpocTaTuka. DNeKTpoarHaMuka. MarautocraTuka. MarautHas 2 2 JI1.1J11.4
uanykius. Teopust Makcsena /Jlex/

Cp OnekTpocraTryueckoe mnone. HanpsokeHHocTs M noTeHuan. [Ipuaiun 2 20 JI1.4
cynepro3uin. [Ipumenenne Teopemsl ["aycca s pacdera
IEKTPUUECKUX MOIEH. DIEKTPOEMKOCTh YeJMHEHHOTO IIPOBOIHIKA U
IUIOCKOTO KOHJCHCATOpa. DHEPrHs 3JIeKTpocTaTnieckoro moisi /Cp/

Cp Onexrpoaunamuka. [Tocrosuubiii Tok. 3akoHsl Oma. K.IT.J1. nctounuka 2 20 JI1.4
noctostnaoro Toka /Cp/

Cp Marnutoctatuka. MarautHoe noie. 3akoHsl Ammnepa, buo — Casapa — 2 14 JI1.4
Jlammaca u moxHOTO ToKa. Cuia Jloperna. J[BikeHne 3apspKeHHBIX
4acTHUI[ B MarHUTHOM moJie /Cp/

JIab OrnpeneneHre TOPU30HTAILHON COCTABIISIONICH alpsHKEHHOCTH 2 2 JI1.4
MarHuTHoro mouist 3emun. /J1ab/

Cp MarnutHas naaykuus. Teopus Makcpena. SIBIeHne 31€KTpOMarHUTHON 2 12 J1.4
uHAyKd. CaMOuHIYKIMA. MHIYKTHBHOCTD. DKCTPATOKU 3aMBIKAaHHS U
pa3MbIKaHUs dNeKTpuyecKoi enu. KonebaTenbHblit KOHTYP.
OnexTpoMarHuTHbIe Konebarus /Cp/

Pazgen | Pasmen 4. OnTHka

Jlex ®dusnueckas ontuka. Ksanrosas onrruka /JIex/ 2 2 JI1.1J11.4

Cp ®dusznyeckas ontuka OCHOBHBIE 3aKOHBI TEOMETPUYECKON ONITHKH. 2 20 JI1.4
Wnrtepdepennns n nudpaxmms ceeta. [lTomspusanus ceera /Cp/

Jlab Omnpenenenue riraBHOro (POKYCHOTO paccTosHUS TuH3. Onpenenenne 2 6 JI1.2J11.4

MoKa3aTesneil MPeIOMIICHHS KUAKOCTEe! ¢ MOMOLIBIO pedpakTomeTpa
A66e. OnpezeneHye AIUHBI BOJIHBI U3IY4EHHU J1a3epa MPH ITOMOLIH
nudpaknnoHHON pemeTkH. /J1ad/

Cp KBanToBas ontika 3aKOHBI TEIUIOBOTO H3ITydeHHs U potoaddexra /Cp/ 2 20 J1.4

Jla6 Omnpenenenue TeMnepaTypbl pacKajJeHHOTO TeJla ONTUYECKUM 2 2 JI1.2 J11.4
metoaoM. /J1ab/

Pazgen Paspnen 5. AtomHas u anepHas ¢pusnka

Jlex Crpoenue aroma. SAnepras ¢usnka /Jlex/ 2 2 JI1.1J11.4
Cp Crpoenue atoma. SnepHa ¢puzuka /Cp/ 2 20 1.4

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

5. COJEPKAHME JUCHUILINHGBI (MOAYJIST)

Pasznen 1. OcHOBBI MEXAaHUKHU

Tema 1.1. Kunematuka

OneMeHTh! KUHEMaTHKU. Mozaenu B mexaHuke. CucteMa orcueta. IlocTynarenbHoe ABUXKEHUE TBEPAOrO Tena. TpaekTopus, AIuHa
MyTH, BeKTOp nepeMenieHus. CKOpocTb ¥ yCKOPEHUE TOUKU KaK IPOU3BOIHBIC paJuyca-BeKTopa o BpemeHu. HopmanbHOE U
TaHICHIMAJIbHOE YcKopeHus. Kitaccngukanus BUIOB ABHKCHUS.

Tewma 1.2. lunamuka

Tpu 3axona nunamuku Herotona. IToHATHS Macchl U cuiibl. Busibl cuil B MEXaHUKE: TPEHUs, yIPYTOCTH U TArOTeHUs. MMitynbe Tena.
Mmnynbe cunbl. BHenHre 1 BHYTpEHHHE CUIIBI. 3aKOH COXPaHEHUs] UMITYlIbCa MEXaHW4YeCcKol cucteMsl. LlenTp Macc (LIeHTp
MHEPLMH) MEXaHUYECKOH CUCTEMBI U 3aKOH €I0 IBH)KEHHSL.

PaboTa ocTOSHHON M IepeMeHHOH CHIIBI. BrIpaxkeHHe paboTHI CHITBI depe3 KPUBOJIMHEHHBINH HHTErpajl. MOITHOCTE. JHEPTHUs Kak
YHHUBEpCaJIbHas Mepa Pa3IU4HbIX (JOPM ABMKEHHMS U B3auMoaecTBrs. KuHeTHueckas SHeprusi MeXaHU4eCKON CUCTEMBI. 3aKOH
COXpaHCHHSI MEXaHHYECKOH SHEPTHHU H €r0 CBS3b C OHOPOIHOCTHIO BpEMEHH. Y ap aOCOIIOTHO YIIPYTHX U HEYIPYTUX TEl.
MoMeHT uHepIK TBEPAOIO Tena OTHOCUTENBHO ocH. ITpumepsl ero Beruucnenus. Teopema llIteiinepa. MomeHT cuiibl. OCHOBHOE
ypaBHEHHE TUHAMUKH BPAIIATeIFHOTO ABIKCHUS TBEPAOTO TeJa OTHOCUTEIFHO HETIOABIDKHOM OCH. 3aKOH COXpAaHEHUS! MOMEHTA
UMIIYJIbCA U €r0 CBSI3b C U30TPOITHOCTHIO MPOCTPAHCTBA.

3aKoH BCEMUPHOTO TAroreHus. [loreHnmanbpHas 3Heprust MaTepUualbHON TOUKH BO BHEIIHEM CHIJIOBOM I10JIE M €€ CBSA3b C CUJIOH,
JIEHCTBYIOIIEH Ha MaTepUATbHYIO TOUKY. 3aKOH COXPaHEHHUS MEXaHUYECKON PHEPTHH U €T0 CBSI3b C OJJHOPOIHOCTHIO BPEMEHH.
JlaBneHue B )KUAKOCTH U ra3e. Exunuiel usmepenus aasienus. 3akonsl [lackans u Apxumena. TeueHne uneanbHON )KUAKOCTH.
YpaBHEeHHE HEPA3PBHIBHOCTU. Y paBHEHUE bepHyuM U cneAcTBuUs U3 Hero. Teuenue Bsi3kon xuakoctu. opmynsl HetoToHa 1
Crokca. KoaddurpeHT BI3KOCTH U METOMBI €TO OIIPECICHHS.

Tema 1.3. Mexanndeckue KoJeOaHUs 1 BOJTHBI

T'apmonuueckue konebaHus U UX XapakTepucTuku. JuddepeHunanbHoe ypaBHEHHE TapMOHHUECKUX KonebaHuid. I1pykuHHbBIH,
(u3MYECKUi 1 MaTeMAaTHIECKUI MasTHUKH. DHEPIUsl rapMOHHYECKUX KojeOaHuid. Clio)KeHHe TapMOHHYECKHAX KoJieOaHuT 0THOTO
HaIpaBJeHUs ¥ OMHAKOBOM yacToThl. buenue.

CroxeHHs B3aUMHO MEPHEHANKYIAPHBIX Konebanuit. duryps! Jluccaxy. 3aTyxaromue 1 BEIHYXICHHBIC KoneOanus. Pe3oHaHC.
BonHoBbIe iporiecchl. MexaHn3M 00pa3oBaHUs MEXaHUYECKHX BOJH B YIIpyroi cpeae. [IponoipHbIe U OIEPEYHBIC BOIHBI.
YpaBHeHHE TIOCKOH Oeryiei BOTHEL. JIHa BONHBI ¥ BOJTHOBOE YHCIIO.




Pa3nmen 2. OCHOBBI MONEKYISIPHOH (HU3HKH

Tema 2.1. MonekynsipHO-KMHETHYECKas TEOPUS

OnbITHBIE 3aKOHBI UACANBHBIX ra3oB. YpaBHeHue Knanelipona-MenneneeBa. OcHoBHoe ypaBHeHue MKT naeanbHbIX razos.
Cpensss KHHETHIECKasi SHEPrust MOJIEKyI. MOoIeKyIsIpHO-KHHETHYECKOEe TOJIKOBaHNE aOCOIIOTHON TeMIIepaTypsl.

OneMeHTHI cTaTUCTHUECKOl (pu3uky. 3akoH MakcBena Al pacipeieNleHus: MOJIEKYI HIEalbHOro ra3a o CKOpOCTSIM.
bapomerpuueckas ¢popmyna. 3akon bonbiMana a1 pacnpeiesieHHs 4acTHI] BO BHEIIHEM NOTEHIMaIbHOM Hoiie. CpegHee 4ncio
CTOJIKHOBEHHI W CPEeHSS [UTHHA CBOOOTHOTO TIpo0era MOJIeKyIl.

OmnsitHOe 060ocHOBaHKMe MKT. [Tucdy3us, TeIIonpoBoAHOCTh U BHYTpeHHee TpeHue. 3akoHsl Puxa, dypre u HeroToHa.

Tewma 2.2. TepMmoanHaMuKa

Brytpennsst sHeprus. Hucno creneHel cBOOOIB MOJICKYI. 3aKOH PaBHOMEPHOTO PACTIPEICIICHHUS SHEPTHH 1O CTETICHSIM CBOOOIBI.
IepBoe Havano TepmoanHaMuUKH. PaboTa ra3a mpu u3MeHeHHH ero 00beMa. TemIoeMKOCTs MaKpoCHCTeMBI. MossipHast
TEMI0EeMKOCTb. 3aBUCUMOCTb TEIIIOEMKOCTH UICAIbHOTO Ta3a OT BUja Npoliecca. [IpruMeHeHne nepBoro Hadanaa TEPMOJIUHAMUKH K
usonporeccaM. AnnabatHeli mponecc. YpasHenue [lyaccona.

Kpyrosslie mponeccel. O6paTumsbie 1 HeoOpaTuMble mponecchl. [nkin KapHo u ero k.I1.a. [utg uaeansHOro ra3a. Bropoe Hagano
TepMoauHaMuKH. [loHATHE 00 SHTpONNUH, €€ CTATHCTHYECKOE TOJIKOBAHHE.

Cuibl 1 IOTEHIMAIBHAS SHEPTUSI MEXKMOJICKYISIPHOTO B3auMoJieHcTBH. DPQeKTUBHBIN quamMeTp MoseKyl. YpaBHeHue Bau-zep-
Baanbca. ®a3oBbie epexoan! 1 u 2 poxa. Kputmaeckoe coctosiaue. TpoiiHast Touka. OcOOEHHOCTH TBEPIOTO U KUIAKOTO COCTOSHUIMA
BeecTBa. IloBepxHocTHOE HaTsKeHHe. CMaunBaHue. KanuuisapHble SBICHUS.

Paznen 3. DnexkrpoMarneTusm

Tema 3.1. Dnexkrpocraruka

3akon Kynona. Hanps»keHHOCTB U CHJIOBBIE JIMHUY HANPSKEHHOCTH 3JIEKTpU4ecKoro nois. [Ipuniun cyneprno3unyum
anexTpuueckux nojuei. [pumep pacuera HampsKEHHOCTH OIS, CO3AaBaeMoi cucTeMoit 3apsaoB. [IoTok BekTOpa HaNPsKEHHOCTH
anekrpudeckoro noiss. Teopema Octporpaackoro-I'aycca

PaboTa cuit 21eKTPUYECKOro Mot MO TIepeMenIeHUIo 3apsiaa. LInpKysmnus BeKTopa HanpsHKeHHOCTH. [IoTeHIMansHEIH XapakTep
JMEKTPOCTATUUECKOro Mod. [ToTeHnuan 31eKTpu4ecKoro nojist. DKBUIMOTEHI[MAIbHbIE TOBEPXHOCTU. CBA3b MOTEHLIMANA C
HAMpPsHKEHHOCTBIO MOJIs. DNEKTPUYECKOE MOJIe B JUANEKTpUKaX. THITbl AUAIEKTPUKOB. Busl nonspusanuu. BexTop nonspusanun.
IIpoBOHUKH B 3JIEKTPOCTATHUECKOM I0JI€. DIIEKTPOEMKOCTh IPoBOAHNKA. KoHgeHcaTOps! 1 uX Buabl. PopMyrna INIOCKOro
koHJeHcaTopa. CrocoObl coeTMHEeHHs KOHIEHCATOPOB B 6aTapero. DHEprus 31eKTpocTaTudeckoro noiast. O6bpEMHas MIOTHOCTh
SHEPruH.

Tema 3.2. DnekTpoauHaMHKa

IlocTosiHHBIN 3neKTpudeckuil ToK. Bunel HocuTenei 3apsiia B pas3iudHblx cpenax. Cuna Toka. Bexrop miotHoctu Toka. O1C
UCTOYHMKA TOKa. 3akoH OMa /IS yqacTKa U moaHo# nernu. ConpoTuBlIeHNe U IPOBOJUMOCTb MPOBOIHUKOB, UX TeMIIepaTypHas
3aBUCHMOCTb. PacueT conpoTHBIEHUH NP Pa3IMYHbIX BUAAX COEIUHEHHH.

PaboTa 1 MOIITHOCTH 3JIeKTpHUYEcKoro Toka. 3akoH Jlxoynsa-Jlenma. [Ipasmna Kupxroda n npuMeHeHme UX K pacdeTy
pa3BeTBIEHHBIX Lieneil.

Tema 3.3 MaruurocraTika

MarnutHoe nosue. Muaykuus MmarautHoro nosst. CuiioBble IMHUM MarHUTHOTO IOJIsL, €r0 BUXPEBOU Xapakrep. 3akoH Ammepa Juis
CHUJIBL, ACUCTBYIOLIEH HA IPOBOIHUK C TOKOM. [IpaBuno neBoil pyku. MarHuTHbIM MOMEHT KOHTYpa ¢ TOKOM. KOHTYp ¢ TokoM B
MarHutHoM node. [Ipusnun pa6oTs! anekrpoasurarens. 3akoH buo-Casapa-Jlannaca u ero npuMeHEHHE K pacueTy MarHUTHBIX
noJiei (MpsIMOTO U KPYroBOTO TOKOB).

Cuiibl B3aMMOJICHCTBHUS IIapaJlIeIbHBIX TOKOB. 3aKOHBI AMIiepa. JIBHkeHME 3apsKEHHBIX YaCTULl B MArHUTHOM nosie. Cuia
Jlopenna. Hupxymsuus sektopa H u B. 3akon nomHoro Toka. MarHuTHOeE mose coleHonaa U Topousa. I1oTokx BekTopa MarHUTHOU
unaykiuu. Teopema ["aycca nns nmonst B. [lotok BekTopa B uepes conenous.

Tema 3.4. Maruutnas uaaykuus. Teopust Makcseia

Paborta 1o epeMeneHnIo NPOBOAHUKA U KOHTYPa C TOKOM B MarHUTHOM IT0JIe. DJEeKTPOMAarHUTHast HHAYKIHA. 3akoH Dapazes u
€ro BBIBOJ] U3 3aKOHa coxpaHeHus sHepruu. [Ipasuno Jlenua. SIBnenue camonHAyKIuH. MIHOAYKTUBHOCTH KOHTYpa. DJ1C
CaMOMHIYKIMK. B3anmuas nHayKknus. MarauTHOE 1oJie B BEIIeCTBE. THIBI MArHETHKOB (1na-, napa- U heppOMarHeTUKH), UX
¢m3mueckas npupona. HamaramaeHHOCT. MarHuTHas IpoHUIaeMOCTh BemecTBa. OcHOBEI Teopnu MakcBeiuia. Tok cMemeHns.
YpaBHenus Makcseia B uHTerpansHoit ¢opme.Ilonsartue o mepemenHoM Toke. OMUUECKOe, peakTUBHOE (EMKOCTHOE U
UHIYKTHBHOE) ¥ MOJHOE COMPOTHUBJIECHHS LIETTH TepeMEHHOro Toka. 3akoH OMa JUIsl LielH IepeMEeHHOr0 Toka. MOIIHOCTb,
BblJIEJIsIeMas B LIENX IIEPEMEHHOTO TOKA.

OnexTpoMarHuTHBIE Kosebanus. ["apMOHIMYECKHe, 3aTyXaroIie 1 BEIHYKACHHbIEe KoaeOanus. IlorsTie o pe3oHaHce.
OnexTpoMarHUTHBIE BOJIHBI U UX cBoiicTBa. I1Ikana aneKTpOMarHUTHBIX BOJH.

Pasnen 4. Ontuka

Tema 4.1. ®usndeckas ONTHKA

OCHOBHBIE 3aKOHBI F€OMETPUYECKOH ONTHUKH. AOCONIOTHBII U OTHOCUTENBHBIN MOKa3aTesu npenomienus. Mx dusuyeckuii cmbici.
SIBnIeHUE TIOTHOTO BHYTpeHHETO oTpakeHns. CBeToBoabl. Cheprueckue 3epkana. Popmyna 3epkana. [loctpoerne n3o0paxeHnit.
Tonxkwue nua3b1. @opMyrna uH3EL [locTpoeHue H300paKeHHUH.

BounHOBast aneKTpoMarHuTHas IpUpoja cBeTa. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOIH. Bpems u amiHa
KorepeHTHOCTH. [IpocTpancTBeHHast KorepeHTHOCTb. VIHTepdepenus ceera. MeTtons! HabmoneHus nHTepdepeniyu ceera. Pacuer
nuaTepdepernun B onbite FOHTa. IHTepdepeHnrs cBeTa B TOHKUX IUIeHKaX. [1010CH paBHOW TONIMIMHEI X paBHOTO HAKJIOHA.
Konpua Hetotona. IIpuMenenne nHTepEpeHINN B HAyKe U TeXHHKE.

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

Ionspuzanus ceera. EcrecTBeHHBIN U MONSPU30BaHHBIH cBeT. 3akoH Matoca. [Tonspuzaius cBeTa npyu OTPaKEHUHU U




IpEeJIOMJICHIH Ha TPaHHIE JBYX TUAIEeKTPUKOB. 3akoH bprocrepa. JIBoitHoe myuenpenomiuenue. [Tpu3ma Hukomst. ITonsponsast u
HONAPU3ALIOHHBIE IPU3MBIL.

HckycctBeHHas ontrdeckast aHnzoTponws. Dhdextsl Keppa n @apanes. OnTndeck akTHBHBIE BelecTBa. Jlucmepcus cera.
DJeMeHTHI 3JIEKTPOHHON Teopuu nuctepcuu cseta. [lornomenue (abcopOiust) cBeta. 3akoH byrepa.

Tema 4.2. KBanToBas onTHKa

TenoBoe M3IIyueHUE U €TO XapaKTEPUCTUKH. AOCOMOTHO yepHoe Teno. 3akoH Kupxroda. 3akon Credana - bonbumana.
Pacmipenenenme 3HEPTHH B CIIEKTPEe aOCOIIOTHO YEPHOTO Tena. 3aKoH cMemeHus Buna. ®@opmyna Penest-Jxumca.

SBnenune poroaddexra. Buenrauit Gporoapdexr u ero 3akonsl. oToHsl. YpaBHeHHE DifHIITeHHA I BHEIIHET0 GoToddhexTa.
Macca n ummyinsc ¢potona. Jlasinenue ceera. Onbitel JIebenena. Jlasepsl, mpuHIMI JeHCTBHS, YCTPOHCTBO M IPUMEHEHHE.

Pa3men 5. AtomHas u siaepHast Gu3nKa

Tema 5.1. CtpoeHnue aroma

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

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

Iocrynater bopa. BopoBckas Teopust aroMa BOIOpOa ¥ BOZOPOJONOTOOHOTO HOHA. ATOM BOZOPO/ia B KBAHTOBOH MEXaHHKE.
KganToBeie uncna. CrivH snekTpona. CnuHoBoe kBaHToBOE yucio. [Ipunuun [Taynu. Pacnipenenenue 31eKTPOHOB MO COCTOSHUSIM.
Tema 5.2. SinepHas ¢pusnka

PerrtreHosckue criekTpsl. 3akoH I'. Moznu. [Tormnomenne, CIORTaHHOE U BRIHYXICHHOE H3IydeHne. IIoHsaTHe 00 ONTHYeCKUX
KBaHTOBBIX FeHepaTopax (ITazepax). Pasmep, cocTas u 3apsi aTOMHOTo aapa. MaccoBoe u 3apsiioBoe uucia. JleeKkt Maccsl 1
SHeprus cBs3M sapa.BzanMoneiicTBre HyKIOHOB U MOHATHE O CBOMCTBAX U NMPUPOJE AAepHbIX cuil. Mozaenu siipa. PannoakTuBHOE
W3ITy9deHHe U ero BUIBL. 3aKOH PaJHOaKTUBHOTO paclana. 3aKOHOMEPHOCTH U ITPOUCXOKAeHHE albda, OeTa - 1 raMMa-n3ITydeHus
aTOMHBIX sifiep.IIoHsTHE O AEPHBIX peaKUUsIX U UX OCHOBHBIX THUIAX. MICKyCCTBEHHAs palMOAKTUBHOCTS. JlelIeHHUE TSKEIBIX sIED.
Hennas peakuus aenenus. [lonarue o saepHoii sHepreTuke. Peakius cunTe3a aTOMHBIX aaep. [Ipobiema ympapisieMbIx
TEPMOSIEPHBIX PEaKIMil. DIeMEeHTapHbIe YacTHLBL. VX kmaccudukanmys.

6. ®OHJ OHEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB

BrinosnHenue u 3amuTa 1a00paTopHbIX padoT
BrInosiHeHHE caMOCTOSTENBHBIX PaboT

3auer

Ok3ameH

6.2. TeMbl NHCBMEHHBIX PadoT

He npexycMoTpeHo y4eOHBIM IIIAHOM

6.3. KoHTpoJIbHbIE BOIIPOCHI U 3aJaHUS

OIIK-3: CiocobeH mpUMEeHSITh COOTBETCTBYIOIINH (DHU3MKO-MaTEeMaTHIECKUH ammapar, METOAbI aHATH3a ¥ MOAETHPOBAHUS,
TEOPETUYECKOTO U IKCIIEPUMEHTAIBHOTO HCCIIEJOBaHMS TIPU PELIEHHH NPO(ECCHOHAIBHBIX 3a1a4

OTKpBITBIE BOTIPOCHI

Bonpoc Nel

OnummTe nporece u3MepeHus: Kod(PPUIIEHTa TPEHUS CKOJIBKCHUS MEXKIY ABYMsI TOBEPXHOCTSIMHU. Kakue mapaMeTpbl HEOOX0AUMO
KOHTPOJIMPOBATH MPH MPOBEICHUH IKCIIEPUMEHTA?

Orger:

Jnst u3Mepenus Kod(duIreHTa TpeHUs CKOJIBKCHUSI MEXKITY IBYMsI IOBEPXHOCTSAMHU OOBIYHO HUCIIONB3YETCS METO] HAKIIOHA
rrockoctd. OIMH 13 00BEKTOB IIOMENIACTCsl Ha HAKIIOHHYIO IUIOCKOCTB, U IIOCTEIICHHO YBEJIMYUBACTCS YOI HAKJIOHA O MOMEHTA
Hadana CKoikkeHust. Koo UIMEeHT TpeHusT pacCUUTHIBACTCS KAK TAHTEHC yIJia HAKIIOHA. BaskHO KOHTPOJIMPOBATh YHCTOTY
MOBEPXHOCTEH, paBHOMEPHOCTh MPHIIOKEHUSI HATPY3KH U OTCYTCTBUE BUOPAIIHIA.

Bompoc 2:

OO0BsCHUTE, KAK H3MEPHUTh CKOPOCTh PAcIIpOCTPAHECHHUS 3BYKOBBIX BOJH B cpesie. Kakre MeTo bl HCTIONIB3YIOTCS JJIsl 3TOTO U KaKHhe
(hakTOpBI HY>)KHO YYHUTHIBATH?

OtBer:

CKOpOCTh PacpOCTPaHEHHUs 3BYKOBBIX BOJIH B CPE/Ie H3MEPSETCS C IOMOIIBIO0 METO/IOB, OCHOBAHHBIX Ha PETUCTPAIlH BPEMEHH
MIPOXOKIACHUS 3BYKOBOM BOJTHBI MEKIY ABYMS TOUKaMH. VICIIONB3YIOTCS YIBTPa3ByKOBBIC TATUYMKU HITH MUKPOGOHBL. BakHo
YUUTBHIBATH TEMIIEPATYPY CPEAbI, BIAXXHOCTD U HATMYKE MPEMSTCTBUI, KOTOPbIE MOTYT MOBIHITH HA PACIPOCTPAaHEHUE 3BYKA.

3aKpBITLIC BOITPOCHI C OAHUM IIPaBUJIBHBIM OTBETOM

Bompoc Ne3

Kakoii 3ak0H onMchIBaeT IBH)KEHHE Tella 110/ BO3/IEHCTBHEM BHEIIHEH CHUIIbI?
a) 3aKOH BCEMHUPHOTO TSATOTCHUS

b) Bropoii 3akon HeroToHa

¢) Tperuii 3akon HetoToHa




d) 3axoH coxpaHeHHs YHEPruu
ITpaBunbHbI 0TBET: b) Bropoii 3akon HeroToHa

Bomnpoc Ned

Kaxkoii mpubop UcIoab3yercs Al K3MEPEHHUs CKOPOCTHU 3BYKa B Bojie?
a) ['maponokaTop

b) Oxomnot

c¢) Conorpad

d) Jaruuk naBneHus

IMpaBuisHEIL oTBeT: a) ['Mmaponokarop

3aKprTbIe BOIIPOCHI ¢ HECKOJILKUMU ITPABUJIbHBIMU OTBETAMU

Bompoc Ne5

Kaxkue (akTops! BIUSIOT Ha CTaOMIBHOCTE CyJHA HA Boae?
a) dopma kopiyca

b) Pacipenenenne rpy3os

¢) Bricora mHagBogHOTO G0pTa

d) I'nmyOuna ocaaxu

IIpaBunbHBIC OTBETHL: &, b, ¢, d

Bompoc Ne6

Kakne nprOops! HCIIOIB3YIOTCS YISt H3MEPEHHSI MAarHUTHOTO 110JIs1?
a) Kommac

b) Maruurometp

c¢) lanpBanometp

d) Karymika HHAYKTHBHOCTH

IIpaBunbsHbIE OTBETHL: b, d

BOHpOCLI Ha YCTAaHOBJICHUEC ITOCJICA0BATCIBHOCTHU

Bomnpoc Ne7

YcTaHoBHTE MPaBUIBHYIO MTOCIIEI0BATEIEHOCTD IATOB MIPH MPOBEACHUN KCIIEPUMEHTA N0 U3MEPEHHIO CKOPOCTHU 3BYKa B BO3AYXE:
1. INoaxmovyeHne MUKPOPOHOB K PETHCTPHPYIOLMIEMY YCTPOHCTBY.

2. H3mMepenue BpeMeHHU MPOXOXKICHUS 3ByKa MEXIYy MUKPO(GOHAMH.

3. Pacuer ckopocTu 3Byka IO U3BECTHBIM PAcCTOSHUSAM M BpEMEHH.

4. Hactpoiika paccTosiHuI MeXITy MUKPOGhOHAMHU.

IIpaBunbHas nocinenoBarenbHoCcTh: 4 — 1 — 2 — 3

Bompoc Ne8

VYcraHoBHTE MOC/IEA0BATENBHOCTD 11ar0B ITPU HACTPOIKE 1a3epPHOTO JalbHOMEpPA A U3MEPEHUS] PACCTOSHUSL:
1. Hactpolika npueMHuKa CUrHaza.

2. INoaxmroueHne UCTOUHNKA MTUTAHUS.

3. Hacrpoiika nepegatomiero nasepa.

4. W3mepenue paccTosHusl.

IIpaBunbHas mocnenoBaTenbHOCTh: 2 — 3 — 1 — 4
Bormpock! Ha ycTaHOBJIEHHE COOTBETCTBUS

Bompoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXKIY (DU3UUCCKUMHU SIBICHUSAMH U IPUOOPAMH, HCIIOJIB3YEMBIMU JUISL MX U3yYCHHS:
Dusnyeckoe sSBICHUE [Mpubop

a) DnektpuuectBo 1) AMmepmeTp

b) Maruetusm 2) Komnac

¢) OnTryeckue 3G deKThI 3) CnekTpomMeTp
d) PammoaktuBHOCTE 4) I'efirepoBCKHMii CUSTUMK
IIpaBuIBHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

Bonpoc Nel0

YcTaHOBHTE COOTBETCTBHE MEXTY (PU3UUECKUMH BEIMYMHAMH U UX €AMHHUIIAMU H3MepeHHs B MexXIyHapoaHO! cuCTeMe eAUHHUI
(CN):

®duznveckast BEIMIHNHA Enmuanma usmepeHus

a) Cuma 1) Hetoton

b) Pabora 2) [Ixoynb




¢) MomHocTtb 3) Barr

d) DuHeprus 4) JIxxoyib
IIpaBunbHOE COOTBETCTBUE:
a)— 1)

b) — 2)

¢)—3)

d)—4)

OTKpBITBIE BONIPOCHI

Bompoc Nel

OO0bsiCHUTE, KaK IIPOUCXOUT TIPEIOMIICHNE CBETA Ha TPaHUIIE IBYX CPEJ] C Pa3HBIMHM ITOKa3aTeNsiMu npestiomiieHust. Kakue dakropst
BJIMAIOT HA YroJl IpenoMiIeHus?

OrtserT:

IIpenomieHue cBeTa NPOUCXOJIHT, KOT/Ia CBET MEPEXOJUT U3 OHOM Cpe/ibl B IPYTYIO C PA3INYHBIM II0Ka3aTeleM IPEIOMICHHS.
Yo7 npenoMIIeHIs OTIpeersIeTCsl OTHOIICHHEM CHHYCOB YTJIOB IIaJICHUS 1 TIPEJIOMIICHH, CoTiacHo 3akoHy CHemna-/lekapra. Ha
YIroJ1 peJIOMJICHUSA BJIUAIOT IMOKA3aTEIIN IMTPEITOMIICHUSA 00eux Cpen, Yroj rmaacHusd CBE€Ta U JJyIMHA BOJIHBI CBETA.

Bompoc No2

OOBsicHUTE, KaK TPONCXOIHUT (poT0o3(h(deKT 1 Kakne (PaKTOPhI BIUAIOT Ha €ro MHTEHCHBHOCTE. Kakue MaTepraisl Hanboee

3¢ HEKTUBHO JEMOHCTPUPYIOT (GoTOdhDeKT?

OrtserT:

DoT03(h(heKT — 3TO SIBICHHUE, IPH KOTOPOM CBET BHIOMBAET JIEKTPOHBI M3 TOBEPXHOCTH MaTepuaia. IHTeHCHBHOCTH (hoToddderra
3aBUCHT OT YaCTOTHI CBETA, €r0 HHTCHCHBHOCTH U CBOWCTB MaTepHaia. MaTepHasl ¢ HU3KOH paboTOi BEIXOAA 3JIEKTPOHA, TaKUe
KaK LIeJIOYHbIe MeTaJuIbl, Hanbosee d3pPEeKTUBHO MPOSBISAIOT GOTOIDDEKT.

3aKpI)ITI)Ie BOIIPOCHI C OTHUM NPABUWIBHBIM OTBETOM

Bormpoc Ne3

Kaxoit mprbop rcnonb3yeTces It U3MEPEHUs JUTHHBI BOJIHBI cBeTa?
a) Cnextpomerp

b) ®ortometp

¢) UuTepdepomerp

d) Muxpockor

IIpaBunbHbIA OoTBeT: a) CriekTpoMeTp

Bompoc No4

Kakoii ameMeHT neprnoguaeckoil TabIUIbl UMEET HanOOoJIbIIee KOIMIECTBO IIPOTOHOB B siApe?
a) Ypau

b) [Tnyronuit

¢) Papmit

d) Kanudopanit

[IpaBuibHBIi OTBET: a) YpaH

3aKpLITI)Ie BOIIPOCHI C HECKOJILKUMU ITPAaBUIIbHBIMU OTBETAMU

Bompoc No5

Kakue MeToIBI HCHIONB3YIOTCS AL OOHAPYKEHHSI PaIHOAKTUBHBIX HCTOYHUKOB?
a) l'ammMa-criekTpomeTpus

b) JleTekTopbl HOHU3UPYIOLIECTO H3ITyICHHUS

¢) PertrenoduryopeciieHTHBIN aHaIN3

d) DnexkTpoHHAsEs MUKPOCKOIIHUS

IIpaBusibHBIE OTBETHL: @, b

Bonpoc Ne6

Kakue npuOops! HCIIONB3YIOTCS AT HCCIEIOBAHUS ONTHYECKUX CBOIICTB MaTepHanon?
a) CriektpodoTomMeTp

b) [Momspumerp

c) Peppaxkromerp

d) Kanubparop

[paBuitbHBIC OTBETHL: 2, b, C

Bomnpocs! Ha ycTaHOBIEHHE OCIEI0BATEIbHOCTH
Bonpoc Ne7

YcTaHOBHTE MPAaBIIBHYIO TIOCIEI0BATENBHOCTD 3TAIIOB MIPOLIECcca SIEPHOTO CHHTE3a:
I. OO6pa3zoBaHue renusl.




2. CoennHeHne IByX aTOMOB BOAOPOJA.

3. BEICBOOOXKICHUE PHEPIHU.

4. dopMupoBaHrUEe HOBOM MaTEepUH.
IIpaBunbHas nocnenoBaTeNbHOCTh: 2 -4 — 1 — 3

Bompoc Ne§

YcTaHOBHTE MPAaBIIIBHYIO TIOCIIEIOBATEIBHOCTD IIAr0B IPH MIPOBEACHIH SKCIICPIMEHTA 110 HHTEep(EpEHINH CBETA:
1. HaGmonenue u peructpanust HHTEp(HEpeHIUOHHON KapTHHBL

2. YcTaHOBKa MCTOYHHMKA KOTEPEHTHOTO CBETA.

3. VYcraHoBKa 3KpaHa JuId HaOIOAeHHUsT HHTeP(EepeHINH.

4. PerymupoBanue pacCTOSHUS MEXTYy MCTOUYHHKOM CBETa U SKPAHOM.

IIpaBusbHas mocnen0BaTeNbHOCTD: 2 — 4 — 3 — 1
Bompockl Ha ycTaHOBIIEHHE COOTBETCTBUS

Bompoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKIY PH3MUSCKUMH SBICHUSIMH U X IPUMEHCHHEM B TEXHUKE:
dusnyecKkoe sSBICHHUE IIpumeHeHnEe B TEXHUKE

a) ®oroadpdexr 1) Conneunsle Gatapeu

b) Snepusiit cunte3 2) Jlaszepbl

¢) MarautHoe nonie  3) Kommacs!

d) DnexTpoMarHuTHAS MHIYKIUS 4) T'eneparnus 3I€KTPOIHEPTUU

ITpaBuiIbHOE COOTBETCTBHE:!

a)— 1)

b) —2)

c) —3)

d)—4)

Bompoc NelQ

YcraHOBHUTE COOTBETCTBHE MEKY (PM3MUECKUMH SIBICHUAMH B ONTUKE U UX OINMCAHUEM:
®duznyeckoe SBICHHE Onmcanne

a) dudpaxuns 1) Pa3znokeHne cBeTa Ha CIIEKTpaJbHBIC IIBETA

b) [Ipenomnenue 2) N3rubanue cBETOBBIX BOJH MPU MPOXOXKIECHUH Uepe3 Mperpamy
¢) Jducnepcus 3) 3MeHeHHe HalpaBICHHs CBETA IIPU MEPEXOJE U3 OTHOM Cpelbl B IPYTYIO

d) Uarepdepentust  4) IlepekpbiTie CBETOBBIX BOJIH, MPUBOISIIEE K YCHUICHHIO WM OCIA0JICHUI0 MHTEHCHBHOCTH CBETa
IIpaBuUIBHOE COOTBETCTBUE:

a) —2)

b) — 3)

¢—1

d)—4)

6.4. Meronmueckune MaTepuaJibl, Onpeae/sonue npoueaypbl OHeHUBaHUA

MerToauKa OLIEHKH 3K3aMeHa M0 JUCHUIINHE

Teoperndeckast yacTh 3K3aMeHa 110 JUCIUILIMHE TPEACTABIACT cO00I KOMIIIIEKC BOIIPOCOB Ha YCBOGHHE IIPOHICHHOTO MaTepHaa -
TE€PMUHBI, OIPEACICHHUS, 3AKOHBL.

B pamkax TeopeTHuecKoi yacTu 0O0ydaromuiics, Ui KaKaA0ro 3a1aHus, (GOpMyIUpyeT IPaBIIbHbIE C €r0 TOYKH 3PEHHS OTBETHL
3a7aHue CUUTAETCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEpHbIE OTBETHI HA BOMPOCHL. B MpoTUBHOM citydae 3amaHue
CUYHUTAETCSl HEBBITIOJIHEHHBIM.

IIpakTHyeckas 4acTh 3K3aMEHa 110 JUCLUIUIMHE MIPEJCTABIAET 3a1a4l, HAIPABJICHHbIE HA BBIABICHHE BO3MOXXHOCTY IPAKTUYECKOIO
HNPUMEHEHUS! KOHKPETHOTO TEOPETHUECKOT0 paszena.

OK3aMeH BBICTABIISIETCS C YUETOM PE3YNBTATOB BBIIOJIHEHUS TEOPETHYECKOH M MPAKTUYECKON YacTeil B COOTBETCTBUH C
MPUBECHHBIMH HIDKE TPSOOBaHUIMH.

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

4 (xoporo) 75+84 Bce 3amaHus BEIIONHEHBI B COOTBETCTBHH C TPEOOBaHMAMH, B 00BEME JOCTATOYHOM IS OOIIEro
(hyHKIIMOHUPOBAHMS CHCTEMBI HJIH BBITIOJTHEHO JBA 33/IaHUS B COOTBETCTBHHU C TPEOOBAHMSAMH, B IIOJIHOM 00BeMe 1 03 OmHOOK.

3 (YIOBIETBOPUTEIHHO) 50+74 BrinonneHo He MeHee ABYX 3aJaHUil B COOTBETCTBUU C TPeOOBaHUSIMH, B 00BEMe
JOCTaTOYHOM IS 00IIEero (QYHKIIMOHUPOBAHUS CHCTEMBI

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

JOCTaTOYHOM JUIA 00IIeTO (DYHKIIHOHUPOBAHUS CUCTEMBI
HToroselii 0ant 3a 5k3aMeH BBICTABIISETCS 10 OLIEHKE XyAllel yacTi. B CIOpHBIX cilydasx NpenojaaBaTellb BIPaBe 3a1aBaTh
YTOUHSIOIIUE BOIPOCHI U 1aBaTh JONOJHUTENbHbIE IPAKTUUECKUE 3aJaHUS.

MeTtoauka OIleHKH 3a4eTa 10 JUCIHUILIMHE

3ayeT 1Mo AUCHHUILIMHE BBICTABISETCS [0 PE3yJIbTaTaM CHCTEMATHYECKON PaboThl CTYICHTA B TEUEHHE CEMeCTpa.

MeTtoauka oIeHKH JIabOpaTOPHBIX PaboT

CTyneHT IOJKEeH BBIIOJIHUTG U 3aIIUTUTH BCE TJaOOpaTOpHBIE PabOThI, IPeIyCMOTPEHHbIE TIPOrPaMMOI TUCIUIIIIHHBL.
JlabopaTopHast paboTa CUMTACTCS 3aLIMIICHHON P YCIOBUH YIOBICTBOPUTEIFHBIX OTBETOB Ha HEe MeHee 85% BceX KOHTPOJIBHBIX




BOIIPOCOB, IIPHBEACHHBIX B KOHIIE K0 paboThI B 1aDOpaTOPHOM MPaKTUKyME, a TAK)KEe BBITOTHEHHS TECTOBBIX 3alaHUH 10 TeMe
paboTHI HAa YCMOTpEHHUE NpenoaBaTenei.

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

7.1 Pexomenyemasi iuTEpaTypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTETH

3ariaBue W3narenscTBO, TOI

JI1.1 | Tpodumona Taucus

HNBanoBHa

Kypc ¢uzuku: yued. mocobue st HHXEHEp.-TEXH. CIELl. By30B

Mocksa: Akagemust, 2010

JI1.2 | CurumoB Brnanucnas
HBanoBuu,
IIporonomnosa Huna

IIaBnoBHa

Onruka. ®usnka aToma: 1ab0paTOPHBIA MIPAKTHKYM I10 (HHU3UKE

HoBocubupck: CI'YBT,
2016

JI1.3 | Bukynos C. B.,
Curumos B. .,

Tpeiakuna E. T.

®duznka: cCOOpPHUK 3a1a4

Hosocubupck: CI'YBT,
2017

JI1.4 |C.B. Bukynos, B.1.
Curumos, E.T.
Tpeinkuna, A.C.

SIpocnasuesa

®usnka: yued. mocodue

Hosocubupck: CI'YBT,
2017

JI1.5 | Huxkurenko AHaToaui
T'eopruesny, SkoBnes
Biagumup
Huxomnaesuu,
Curnmos Biagucias
NBanoBuu, TpbeIHKHUHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'osioBaHOB
Muxaun Hukonaesuu

JlabopaTopHBIi MPAKTHKYM IO MOJIEKYISIPHOH (hU3UKe: IPAaKTHKYM

Hosocubupck: CI'YBT,
2019

JI1.6 | Hukutenko AHaTOIHI
I'eopruesny, SxoBnes
Bragumup
Huxomaesuu,
CurumoB Bnagucmas
WBanoBuy, TpeiHKUHA
Enena TpanuesHna,
IIporononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaun HukonaeBuu

JlabopaTOpHBIi MIPAaKTHKYM 110 MEXaHHUKE

Hosocubupck: CI'YBT,
2018

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIIUHbBI (MOAYJIST)

Hasnauenue

Ob6opynoBanue

JlaGopatopusi onTuku U (HU3NKU
aToMa - ydeOHast ayAuTOpHs IS

AymuropHast nocka; Kommekt yueOHoit Mmebenu; JlabGopaTopHble ycraHoBku: OrmpeneneHue
TJIaBHOTO (POKYCHOTO paccTOsHHS JIHH3bI, OmnpeseneHne noka3arems MPeJIOMIICHUS KUIKOCTEH ¢

MPOBEICHUS 7mabOopaTOpHBIX | ToMomIbl0  pedpakromerpa A06Ge; OmnpeneneHne [UIMHBI BOJMHBI  Jlazepa IIPH  MOMOIIH

3aHATHH nudpaknuoHHON pemieTky; OnpeneneHHe KOHIEHTPAIMM CaXapHBIX PAacTBOPOB C MOMOIIBIO
caxapumerpa, 2 mr.; OmnpeneneHue TeMmepaTypbl packanéHHoro Tena; Vcciemosanue
JIMHEIYaToro CrieKTpa BOJIOPO/IA M ONPEIeIICHHs IIOCTOSHHO Prundepra

YuebHas ayAUTOpUS quis | AynuropHas nocka; KomrurekT ydeOHONM Mmebenn; MynsTumenuitHoe o0opymoBaHHE: IPOEKTOP

MIPOBEACHUS 3aHATHUH | (CTaLMOHAPHBIN), 9KpaH (cTauoHapHbIi), [TIK (mepeHocHOH)

JIEKIIMOHHOT'O TUIIA

JlaGoparopust MEXaHUKH u | AymuropHas npocka; Komruiekt ydeOHOW MeOenu; JlaGopaTtopHble CTEHABL: YHHBEPCAIbHBIN

JIEKTPUYECTBA - ydeOHas | CTeHA «3akoHBI IIOCTOSHHOTO ToKa», 6 1mT.; JlabopatopHas ycraHoBka: OmpenencHue

aymuTopust Ui TPOBEACHHA | TOPU3OHTAIBHOM COCTaBNIAOIMIEN MarHMTHOro mois 3emid, 4 mr. OmnpeneneHHe YCKOPEHHS

a00PaTOPHBIX 3aHATHIA

CHITBI TSDKECTH M0 croco0y beccens, 6 mr.; Mastauk O6epoOeka, 2 mt.; MaxoBoe Kojieco, 4 IiT.;
OmnpenencHue CKOpocTH  3ByKa;  OmpenerneHWe  OTHOIICHHS — TEIUIOEMKOCTEH, 2  IIT.;
JlabopaTopHOoe oOopynoBanue: Habop 31eKTpom3MepHUTENbHBIX mpubopoB, 2 mT.; Habop
000pyIOBaHUS ISl BEIYMCIICHUSI IOTPELIIHOCTEH U3MEPEHHIA, 6 IIT.

ITomemenne s | Kommaekr  yuebno#t wmebenn; I[IK — 10 mT., mnogkiroueHHBIX K cetd "HutepHer' w
CaMOCTOSITEIHLHOM paboThI | 0OecIeUnBaIOIUX ~ JAOCTYIl B OJJEKTPOHHYI0  HH()OPMAIMOHHO-00pa30BaTeNbHYIO  Cpeay
00yJaronIxcs YHuBepcHUTeTA.

YuebHas ayJUTOpHs Juist | AynuropHas 1ocka; KoMmuiekT yae6HoM Mebenn

MPOBEICHHSI 3aHATHN




| [PAaKTUYECKUX 3aHATHH




