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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:

2.1.1

Maremaruka

2.1.2

Xumus

2.13

Maremaruka

2.14

Xumus

2.2

JMCHUTINHBI U IPAKTUKH, I KOTOPBIX OCBOECHHE JAHHON IMCHUITUHBI (MOYJIfA) HEOOXOAUMO KAK
npealiecTByOLIee:

2.2.1

OCHOBBI aBTOMaTHYECKOTO yapaBJICHUS

222

Hay‘lHO-HCCJ’Ie}IOBaTeJ'IBCKaH pa60Ta

223

OCHOBBI aBTOMAaTHYECKOTO YIIPABICHHS

224

Hay‘{HO-I/ICCHCZIOBaTCHBCKaH pa60Ta

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

(MOJY.JIS)

OIIK-3: Cnioco0eH NpUMEHATH COOTBETCTBYIOIIMIT (U3MKO-MATEMATHYECKHIl aNlmapaT, MeToIbl AHAJIU3a U MOAeJIMPOBAHUS,
TeOPEeTHYECKOTO H IKCIIEPUMEHTAIHHOI0 NCCIeT0BAHNS PU PellieHNH MPo(ecCHOHATbHBIX 3a1a4

OIIK-3.2: )IeMOHCTpI/IpyeT ITIOHUMAaHUEC (bHSI/I‘{eCKI/IX SIBJICHUH B MNPUMCHACT 3aKOHbBI MCXaHHUKH, TCPMOJUHAMUKHU, DJICKTPUICCTBA U
MarHeTu3Ma, OITHKHU

B pe3yabTarte ocBOeHHS THCHUTIIHHBI 00yJIAIOIHIiCS T0JIKEeH

3.1|3uars:
3.1.1| - ¢uznveckre OCHOBBI MEXaHUKH;
3.1.2 | - oCHOBHBIC ITOHATHS, 3aKOHBI ¥ MOJEIH MEXaHUKH, HIICKTPUYECTBA M MarHETU3Ma, KOIeOaHHUH U BOTH, KBAHTOBOI
(bU3MKY, MOJIEKYJISIPHOM (DM3MKH U TEPMOJMHAMHKH, ONITUKH, aTOMHOHU U sIIEpHON (PU3HKH;
3.1.3 |- MeTOABI TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO UCCIIEAOBAHUS B (PH3HKE.
3.2 | Ymerb:
3.2.1 | ucionp30BaTh (U3UIECKUE 3aKOHBI P aHATIM3E M PEIICHUH IPoOIeM PO ecCHOHATBHON NeSTENbHOCTH
3.3 | Biagers:
3.3.1 | meTogamu npoBeneHMsT PUIMIECKUX U3MEPEHNUIT, METOJaMi KOPPEKTHOH OLIEHKH ITOTPEIIHOCTEH P NPOBEICHUN
(bU3HYIECKOT0 SKCIEePIMEHTA.
4. CTPYKTYPA JUCHUIIJIMHBI (MOIY JISA)
Bun HaumeHnoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | Uacos | Jluteparypa | IlpIlo
3aHATUSA / Kvype AroT
Paznen | Paszpes 1. OCHOBBI MeXaHUKH
Jlex Kunemaruka. lunamuka /Jlex/ 2 2 JI1.1J11.4 0
Cp Kunemarnka. [{nnamuxa /Cp/ 2 20 J1.4 0
JIa6 OnpeneneHne YCKOPEHUS CHITBI TSHKECTH 110 crtocoly beccens. 2 2 JI1.4 J11.6 0
OmnpeneneHrne MOMEHTa HHEPIUU MaXOBOTO KOJeca JHUHAMUIECKUM
MeTooM. M3ydeHre OCHOBHOTO 3aKOHA JMHAMUKY BPAIIaTEIbHOTO
JIBYDKEHHS € TIOMOIIIbo MasiTHrka Ob6epoeka. /J1a6/
Cp MexaHngeckue KoiaeOaHus 1 BOIHEL. ['apMOHIYecKHe KomeOaHs. 2 20 JI1.4 J11.6 0
3aryxaromue konebanus. Cnoxxenue konedannii /Cp/
Paszmen | Pa3pen 2. OcHOBBI MoJIeKkyIsIpHOI pU3UKH
Jlex MonekynsapHo-KuHeTHYecKast Teopusi. OCHOBBI TepMOANHAMUKH /JIek/ 2 2 JI1.1J11.4 0
Cp MonekynsapHo-kuHeTHYecKas Teopuss OCHOBHOE ypaBHEHHUE 2 20 JI1.4 0
MOJIEKYISIPHO-KMHETHUECKOI TEOPUH UAEATBHOTO Ta3a. DIEeMEHThHI
craTicTHKH MakcBeiuia u bonbervmana. /Cp/




JIab W3mepenue 1IHBI 3ByKOBOIT BOTHBL,CKOPOCTH 3ByKa H K03 hHLIUeHTa 2 2 J1.4J11.5 0
ITyaccona mo ($a30BbIM COOTHOIICHUSM. /J1a6/

Cp OCHOBBI TEPMOJIMHAMUKH. AHAJIU3 NIEPBOTO U BTOPOTO HAYall 2 20 JI1.4 0
TepMoauHaMuKkH. TerutoBble MamuHbl /Cp/

Paznen | Pa3zpes 3. DiekTpoMarseTusm

Jlex OnexkTpocTaTuka. DIeKTpoAMHAMUKA. MaruuToctaruka. MarautHas 2 2 JI1.1J11.4 0
unaykus. Teopust Makcseina /JIex/

Cp OnekrpocTtarnueckoe mnoiue. HanpsokeHHOCT U moTeHuua. [IpuHuun 2 20 1.4 0
cynepno3unuu. IIpumenenue Teopemsl I"aycca uist pacuera
IIEKTPUYECKHX MOJIEH. DIIEKTPOEMKOCTh YeHHEHHOTO IIPOBOIHIKA 1
IUIOCKOTO KOHJIEHCATOpa. DHEPTHs 3JIeKTpocTaTndeckoro mois /Cp/

Cp Onexrpoaunamuka. [ToctosHHBIM Tok. 3akonsl OMa. K.I1.JI. ncrounnka 2 20 1.4 0
noctostnaoro Toka /Cp/
Cp Marnurocraruka. MarautHoe nose. 3akoHbl Amrepa, buo — Caapa — 2 14 JI1.4 0

Jlarutaca u monHoro Toka. Cuna Jlopenna. /IBuxeHne 3apsipkeHHBIX
4acTuIl B MarHuTHOM mone /Cp/

JIab OmnpeneneHue ropu30HTAIBHON COCTaBISIONMIECH aNpsKEHHOCTH 2 2 1.4 0
MarHutHoro moist 3emuu. /JIa6/

Cp MarnutHas uaaykuus. Teopus Makcemia. SIBjieHHe 3JIeKTpOMarHuTHOM 2 12 JI1.4 0
naaykund. CamonHaykuua. MTHAYKTHBHOCTh. DKCTPATOKU 3aMbIKAHUS 1
pa3MbIKaHUS eKTpuueckoil nenu. KoxebaTenpHbIH KOHTYP.
DrnekTpoMaruHuTHbIe kKoebanus /Cp/

Paznen | Paszpen 4. OnTuka

Jlex ®dusnueckas onrTuka. Ksanrosas onruka /JIex/ 2 2 JI1.1J11.4 0

Cp ®dusnyeckas ontuka OCHOBHBIC 3aKOHBI TEOMETPUYECKON ONTHKH. 2 20 JI1.4 0
Wnrepdepennns n mudpaxmms ceeta. [lomspuzanus ceera /Cp/

JIa6 Onpenenenne rTaBHOro (POKYCHOTO pacCTOsHUS TUH3. OnpeaencHue 2 6 JI1.2 J11.4 0
IoKasaTeel PeToOMIICHUS KIAKOCTEH ¢ TOMOIIBI0 pedpakToMeTpa
A606e. OmpeneneHue ATUHBI BOJHBI H3Ty4EHHS J1a3epa IpH MOMOLIT
TU(PPaKITUOHHON perieTky. /J1ab/

Cp KBanToBas ontuka 3aKOHBI TEIUIOBOTO M3IydeHHs U potoaddekra /Cp/ 2 20 J1.4 0

Jla6 OmnpeneneHue TeMIepaTypbl pacKaJeHHOTO TeJla ONTUYECKUM 2 2 JI1.2 JI1.4 0
MetonoM. /JIab/

Pazgen | Paspen 5. ATtomHas u aaepHas Gpuznka

Jlex Crpoenmne aroma. Snepras ¢usnka /JIex/ 2 2 JI1.1J11.4 0

Cp Crpoenue aroma. SInepra puznka /Cp/ 2 20 J1.4 0

HKP Texymmit korTposs /MKP/ 2 4 JI1.1 JI1.3 0
J1.4

5. COJEPKAHUE JUCLUIIIMHBI (MOAY.JIST)

Paznen 1. OcHOBBI MeXaHUKHU

Tema 1.1. Kunematuka

OneMeHTH KMHeMaTHKH. Mojenu B MexaHuke. CructeMa orcueTa. [loctynmaTensHOe ABIKEHHE TBEPAOTO Teia. TpaeKTopus, AIHHA
MyTH, BEKTOp nepeMenieHns. CKOpoCTh ¥ yCKOPEHUE TOYKH KaK ITPOU3BOIHBIE paJHyca-BeKTopa 1o BpeMeHu. HopmanbsHOE U
TaHTreHIMaJbHOe ycKopeHus. Kinaccudukanus BUIOB JBIKEHHUS.

Tema 1.2. lunamuka

Tpu 3akona muHamMuku HeroroHa. IToHATHS Macchl U CHITBI. BB CHIT B MEXaHUKe: TPEHHUS, YIPYTOCTH U TATOTEHH. MIMIyibe Tena.
Wmmynsc cunbl. BHeNIHNE 1 BHYTpEHHHE CHIIBI. 3aKOH COXPaHEHUS UMITy/IbCca MEXaHN4IeCKo cucteMsl. LieHTp Mace (ueHTp
WHEPLHH) MEXaHUYECKOH CUCTEMBI U 3aKOH €r0 IBH)KEHHUS.

PaboTa MOCTOSHHOM M IepEMEHHOM CHITBL. BrIpaskeHHe paOboThI CHIIBI Yepe3 KPUBOJIMHEHHBIA HHTErpa. MOITHOCTh. DHEPIUs Kak
YHUBEpCAIbHAS Mepa Pa3INIHBIX (JOPM ABIKEHHS U B3anMoecTBrs. KiuHeTHIeckas SHeprusl MeXaHNIeCKOH CHCTEMBI. 3aKOH
COXpaHEeHHsI MEXaHMYECKON SHEPTHH U €T0 CBI3b C OHOPOJHOCTHIO BpeMeHH. Y 1ap aOCONIOTHO YIPYTUX U HEYIPYTUX Tedl.
MoMeHT UHepLMH TBEPAOTo Tena OTHOCUTENbHO ocH. [Ipumeps ero Beruncnenus. Teopema Llteitnepa. MomeHT cuiibl. OCHOBHOE
ypaBHEHHE TUHAMUKH BPAIIaTeILHOTO ABIKCHUS TBEPAOTO Tela OTHOCUTEIFHO HETIOABIKHOM OCH. 3aKOH COXpaHEHNSI MOMEHTA
UMITYJIbCa U €70 CBA3b C M30TPOITHOCTHIO IIPOCTPAHCTBA.

3aKoH BceMUpPHOTO TAroteHus. [loreHnmanbpHas sHEprusi MaTepUalbHON TOUKHM BO BHEIIHEM CHJIOBOM I10JIE M €€ CBA3b C CHJIOH,
JiefcTByIONIEN Ha MaTepUAIbHYIO TOUKY. 3aKOH COXPaHEHUS! MEXaHUYECKOM SHEPIUHU U €r0 CBA3b C OJHOPOIHOCTBIO BPEMEHH.
JaBnenue B xxuakocTtu u rase. Equnnns! nusmepenus nasnenus. 3akonsl [lackansg n Apxumena. Teuenne naeanbHOMN KUAKOCTH.
YpaBHeHMEe Hepa3pbIBHOCTU. Y paBHeHue bepHyiuiu u cinencrsus us Hero. Tedyenue Baskoi sxuakoctd. @opmynsl HeroToHa 1
Crokca. KoadpuiueHT BI3KOCTH U METO/BI €0 ONPEACICHHS.

Tema 1.3. Mexanndeckue KoJIeOaHUs ¥ BOJTHBI

I'apmonndeckue koaeOaHus U UX XapakTepucTUKH. JuddepeHnnansHoe ypaBHEHHE TapMOHUUECKHUX Konebaruii. [IpyXuHHBII,
(uznueckuit © MaTeMaTHUECKUN MAaSTHUKU. DHEPrusi rapMOHUYECKUX KosebaHui. ClioskeHre TapMOHMYECKUX KoJeOaHUH 0JJTHOrO




HaIpaBJIeHNUs U OJMHAKOBOM 4acTOThL. buenue.

Cro)xeHust B3aMMHO NMEPHEHANKYIAPHBIX Konebanuit. durypsl JIuccaxy. 3aTyxaromue 1 BbIHYXKIEHHbIE KoneOaHus. Pe3oHaHc.
BonHoBBIE iporiecckl. MexaHn3M 00pa3oBaHUs MEXaHWIECKHIX BOJH B YIIpyroii cpexe. [IpononpHbIe U IOIIepEeYHbIEe BOIHEL.
YpaBHEHHE IIOCKOH Oerymei BOTHBL JTHHA BOIHBI I BOJTHOBOE YHCIIO.

Paznen 2. OCHOBBI MOJEKYIISIPHON (pU3UKH

Tema 2.1. MonekynsipHO-KHHETHYECKAs] TEOPUS

OmnbITHBIC 3aKOHBI UACATBHBIX ra30B. YpaBHeHue Knaneifpona-MenneneeBa. OcHoBHOe ypaBHeHHe MKT naeansHbIX ra3os.
Cpensss KHHEeTHYecKasi SHeprusi MoneKyil. MoeKkyIspHO-KMHETHYECKOe TOJIKOBaHUE a0COIIOTHON TeMIepaTyphl.

DNeMeHTHI CTaTUCTUIECKOH (hu3uKH. 3akoH MakcBeia A pacupeIeNIeHNs MOJIEKYIT HACaIbHOTO r'a3a 0 CKOPOCTSIM.
Bapomerpuueckas dopmyna. 3akon bonpiMana 1 pacnipeeIeHUs 9aCTHI] BO BHEIITHEM ITOTEHIMATBHOM Hone. CpegHee J9ucio
CTOJIKHOBEHHH U CpelHss JUIMHA cBOOOIHOTO po0era MoJIeKyll.

OmnsitHOEe o6ocHOoBanue MKT. Tuddy3us, TemnonpoBoJHOCTh U BHYTpeHHee TpeHue. 3akoHbl Puka, Pypbe 1 HproToHa.

Tema 2.2. TepmoauHamuka

Buytpennss sHeprust. Uucno cteneneit cBo60abI MOIEKyI. 3aKOH PAaBHOMEPHOT'O PACHpEIeNICHUs] SHEPTUH MO CTETIEHSIM CBOOOIBL.
ITepBoe Hauano TepmMoauHaMUKH. PaboTa rasa npu u3MeHeHuH ero oobema. TeroeMKocTh MakpocucTeMsl. MossipHast
TEIUIOEMKOCTb. 3aBUCUMOCTb TEMJIOEMKOCTH MJEATIBHOI0 ra3a oT Buja mpouecca. [IpuMeHeHne nepBoro Hayaaa TEPMOJAUHAMUKH K
m3omnponeccam. AnunabatHslii mponecc. YpasHenue Ilyaccona.

Kpyrossie nponeccel. Obpatumsbie 1 HeoOpaTuMble mporiecchl. Llukn KapHo u ero x.mm.j. s uaeansHoro raza. Bropoe nauano
TepMoguHaMUKH. [loHsATHE 00 SHTpONHH, €€ CTAaTHCTUIECKOE TOJIIKOBaHHE.

CuJIbl ¥ IOTEHIMATBHAS SHEPTHSI MEKMOIIEKYISIPHOTO B3aUMOACHCTBHA. DPPEKTHBHBIN IUaMeTp MOJISKY/1. YpaBHeHUe Ban-aep-
Baanbca. ®a3oBsle nepexons 1 u 2 pona. Kputnueckoe cocrosuue. Tpoiinast Touka. OcOOEHHOCTH TBEPIOTO U KHUIKOTO COCTOSHUIM
BemecTBa. IloBepxHocTHOE HaTskeHUe. CMvadnBaHue. KanunispHele siBIeHUs.

Paznen 3. DnexTpomarneTusm

Tema 3.1. DnexkTpocraTuka

3axoH Kynona. HanpsKeHHOCTh U CHIIOBBIE JJMHUU HAPSHXKEHHOCTH JIEKTpUYECKOro nouis. [IpuHuun cyneprnosuuuu
aseKTpudeckux noiueil. [Ipumep pacuera HaPsKEHHOCTH M0JIS, CO37aBaeMO cCUCTEMOH 3apsAa0B. [10Tok BeKTOpa HANPSKEHHOCTU
anexTpuueckoro nomna. Teopema Octporpanckoro-I'aycca

PaGoTa cui 311eKTprUecKoro noJs o nepeMeneHuo 3apsiaa. Lupkynsanus Bekropa HanpshkeHHOCTH. [ToTeHIManbHbIi XapakTep
JIEKTPOCTaTUUECKOro noJs. [ToreHnyan aekTpuyeckoro nosis. DKBUNOTEHIMAIbHBIE TIOBEPXHOCTU. CBsI3b IOTEHIMATIA C
HaMpPSKEHHOCTBIO NMOJIS. DIEKTPUUECKOE MOJIE B AUANEKTPUKAX. TUIBI NUAIEKTPUKOB. Buapl nomspusanuu. Bekrop nonspusanuu.
IIpOBOIHUKH B AJIEKTPOCTATHUECKOM TOJI€. DIIEKTPOEMKOCTh MPOBOIHIKA. KoHeHCaTOphI U UX BUABL. DOpMysia MIOCKOTro
KoHJeHcaTopa. CIiocoObl COeTMHEHHS KOHACHCATOPOB B 0aTapero. DHEPrus IeKTpocTaTHIecKoro moist. O0bEMHas IIIOTHOCTh
SHEPIHUU.

Tema 3.2. DnekTpoAHHAMUKA

[TocTosiHHBII AeKTpUYECKUil TOK. Bubpl HocuTenei 3apsaa B pa3inuHbix cpegax. Cuia toka. Bexkrop motHoctu Toka. 3J1C
UCTOYHUKA TOKA. 3akoH OMa As1s yyacTka U nosiHod nenu. ConpoTUBIEHNE U IPOBOAUMOCTb IIPOBOAHUKOB, X TEMIIEPATypHas
3aBUCUMOCTb. PacueT cOmpoTUBIECHUI IPU Pa3NUYHbIX BUIAX COCAUHEHHUM.

PaboTa u MoImHOCTE 37eKTpHUecKoro Toka. 3akoH Jlxoyns-Jlenua. [Ipasuna Kupxroda u npuMeneHne ux K pacueTy
Pa3BETBIEHHBIX LEMEH.

Tema 3.3 MaruurocraTuka

MarnautHoe none. Maaykius MarHuTHOro nosist. CHIOBBIE IMHUM MAarHUTHOTO TI0JISL, €r0 BUXPEBOI XxapakTep. 3akoH AMriepa It
CHWJIBL, AEUCTBYIOLIEH Ha MPOBOIHUK ¢ TOKOM. [IpaBuiio neBoit pyku. MarHuTHbIH MOMEHT KOHTYpa ¢ TOKOM. KOHTYp ¢ TokoM B
MarHuTHOM moJe. [IpuHimn paboTs! anekTpoasurarens. 3akoH bro-Casapa-Jlamaca u ero mpUMEHEHHE K pacueTy MarHUTHBIX
noseit (IpsIMOTO U KPYTOBOTO TOKOB).

CuJibl B3aMMOJICHCTBHUS TapaJUIeTIbHBIX TOKOB. 3aKOHBI AMriepa. JIBikeHHe 3apsyKeHHBIX YacTULl B MArHUTHOM moiie. Cuia
Jlopenna. upkymnsuus Bekropa H u B. 3akoH nosHoro Toka. MarHuTHoOe 1osie cojieHou 1a M Topouaa. [1oTok BeKTopa MarHUTHOM
unaykuuu. Teopema I'aycca ans nosiss B. Ilotok Bekropa B yepes conenounn.

Tema 3.4. MaruutHast ungykius. Teopus Makcenna

PaboTa 1o nepeMenieHuIo NPOBOAHMKA U KOHTYpa ¢ TOKOM B MarHUTHOM Ioje. DNeKTpOMarHUTHas HHAYKIMA. 3akoH Dapanes u
€ro BBIBOJ] M3 3aKOHa coxpaHeHus sHepruu. [Ipasuio Jlenna. fBnenue camounaykumu. MHIykTHBHOCTH KOHTYpa. D/1C
caMOMHAYKIMH. B3anmuas maayknnsa. MaranTHoe 1osie B BemecTBe. THITBI MarHeTHKOB (IHa-, mapa- U peppoMarHeTHKH), X
¢uznueckas npupoaa. HamaraumueHHOCTh. MaruuTHast IpoOHULIAEMOCTh BeriecTBa. OcHOBBI Teopuu Makcsemta. Tok cMeneHust.
VYpaBHeHuss MakcBesuia B HHTerpaisHO# (popme.[loHsATHE 0 TepeMeHHOM Toke. OMHYecKoe, peakKTUBHOE (EMKOCTHOE U
MHIYKTHBHOE) ¥ TIOJTHOE COTPOTHUBIICHHS IIETTH TepEeMEHHOTo ToKa. 3akoH OMa JUIsl IenH IepeMEeHHOT0 TOKa. MOITHOCTE,
BblJEIIsI€Masl B LENU IIEPEMEHHOIO TOKA.

OnexkTpoMarHuTHbIE KosieOaHus. ['apMOHHYECKHE, 3aTyXaloIe 1 BEIHYKACHHbIC KojeOanus. [loHsTHe 0 pe30oHaHce.
OJeKTpOMarHuTHbIE BOJIHBL M UX cBoHcTBa. [1Ikana 31eKTpOMarHUTHBIX BOJIH.

Pasznen 4. Onrtuxa

Tema 4.1. @uznyeckas onTuka

OCHOBHBIE 3aKOHBI TEOMETPHUYECKON ONTHKH. AOCOIIOTHBIN U OTHOCUTEIBHBIH MMOKa3aTeu mpeioMmieHus. X Gpu3andeckuit cMbIcT.
SIBnenue mMoIHOro BHyTpeHHero oTpakeHus. CBeToBoasl. Chepuueckue 3epkana. Gopmyna 3epkana. [ToctpoeHne n300pakeHHMA.
Tonkue nuu3bl. @opmyna nuH3bL. [TocTpoeHne n300pakeHUN.

BostHOBas 35IeKTpOMarHuTHas MpUpojIa cBeTa. KOrepeHTHOCTh 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJH. BpeMs u juinHa
koreperTHocTH. [IpocTpancTBeHHas kKorepeHTHOCTE. VIHTephepernus ceeta. Merons! HabmoaeHns naTepdepeHnnn ceera. Pacuer
unTepdepenunu B onbiTe FOHra. MIHTepdepenus cBeta B TOHKUX MIeHKaX. [10710Ck paBHOM TOJIIMHBI M pAaBHOT'O HAKJIOHA.




Konpua Hetotona. IIpuMenenne nHTepdEepeHINy B HayKe U TeXHUKE.

Judpaxius ceta. [punimn INolirenca-®Openensa. Metoz 300 @penens. Judpakuus OpeHens Ha KPyriioM OTBEPCTHH U TUCKE.
Judpakmus Ha mpocTpaHcTBeHHOH pentetke. @opmyna Bynbsga-bparra. Pertrenorpadgudeckoe muccinegoBanme CTpyKTyphl
kpucTamioB. [TonsTre o ronorpadum.

Ionspuzanus ceera. EcrecTBEeHHBIN U MONSPU30BaHHBIH cBeT. 3akoH Matoca. [Tonspuzaius cBeTa mpu OTPaKEHUHU U
MPEeIOMJIEHUH Ha TPaHULE JBYX IU3IEKTPUKOB. 3akoH bprocrepa. JIBoiiHoe mydenpenomiuenue. ITpusma Hukomns. Ionsponast n
MOJAPHU3AI[IOHHBIE TTPU3MBL.

HckycctBenHas ontudeckas annzoTponus. Dddexts! Keppa u @apanes. OnTudecky akTHBHBIE BellecTsa. Jlucmepcus ceera.
DJIeMEeHTBI JJICKTPOHHO TeopHH aucnepcku ceera. [lornomenue (adbcopOums) ceera. 3akon Byrepa.

Tewma 4.2. KBanToBas ontuka

TemnoBoe U3TydeHHE U €T0 XapaKTePUCTUKH. AGCOIIOTHO YepHOe Teno. 3akoH Kupxroda. 3axon Credana - bonbimana.
Pacnipenenenue sHepruu B criekTpe abCOMIOTHO YepHOro Tena. 3akoH cMenienus Buna. @opmyna Penes-/xunca.

Ssnenue porodrdpdexra. Buernnit poTodrddekT u ero 3akoHbl. PoTOHBI. YpaBHeHHE DHHIITEHHA I BHEITHETO (hoToddhdekra.
Macca n ummynsc ¢ortoHa. J{aBnenne cBera. OnbiTel JleOenena. Jlazeps!, mprHINN OEWCTBHS, YCTPOICTBO M IPUMEHEHHE.

Pa3nen 5. AToMHas U siiepHast pu3uka

Tema 5.1. Ctpoenue atoma

Mopnemnu aromoB Tomricona u Pesepdopaa. OMmupraeckne 3aKOHOMEPHOCTH B CIICKTPax UCITYCKAHHS M MOTJIOIIEHHS aTOMOB.
®opmyna Punbepra. Jlunerdarsiii ciektp aroma Bogopoaa. OCHOBHBIE CEPUU CIIEKTPATbHBIX JTMHHM.

Bouna Jlyn ne Bpoitnst. OnbITHOe 060CHOBaHNE KOPIYCKYJIIPHO-BOJIHOBOT'O Jyalli3Ma CBOMCTB BemiecTBa. COOTHOIICHUS
HeomnpeneneHHocTel [ei3eHOepra kak mposiBIICHHE KOPITYCKYIISIPHO-BOJIHOBOTO JTyalli3Ma CBOMCTB MaTtepu. BoHoOBast hyHKITUS 1
ee craTucTuuecKuil cmpici. YpasHeHue IlIpénunrepa ans craMoHapHBIX COCTOSHUN.

IMoctynarst bopa. bopoBckas Teopust atoMa BOJOPO/Ia U BOAOPOAONOA00HOTO HOHA. ATOM BOAOPO/a B KBAHTOBOI MEXaHUKE.
KBantoBsle uncna. CriuH 31ekTpoHa. CinHOBOE KBaHTOBOE 4yucio. [Ipunuun ITaynu. Pacnpenenenne 37eKTPOHOB IO COCTOSHUSIM.
Tema 5.2. Snepras ¢pusnka

Pentrenosckue cnekTpsl. 3akoH I'. Mosznu. Ilornomnienre, CioHTaHHOE U BBIHY)KICHHOE U3TydeHue. [IoHsTue 06 onTuiyeckux
KBaHTOBBIX I'eHepaTopax (J1a3epax). Pazmep, coctas u 3apsiy aToMHOTO siipa. MaccoBoe u 3apsnoBoe uucia. Jleekt maccsl n
SHEPrus CBs3u sApa.B3anMozeiicTBre HYKJIOHOB M MOHATHE O CBOMCTBAX M MPUPOJE sAepHBIX cuil. Moaenu sinpa. PagroakTuBHOE
U3JIydeHHEe U ero BUABL. 3aKOH PaJHOaKTUBHOTO paclana. 3aKOHOMEPHOCTH U IPOHCXOXKACHHE anb(da, OeTa - U raMMa-u3ITydeHuUs
aToMHBIX siaep.IloHsATHE 0 SAEpHBIX peakUAX U UX OCHOBHBIX TUNAaxX. McKyccTBeHHas paloaKTUBHOCT. JleJeHue TSKETbIX sIep.
Llerrnas peakmwms genenus. [loHsTHE 0 SOepHON SHepreTHKe. Peakms cuHTe3a aToMHBIX sep. [Ipobiema ynpapisieMbIx
TEPMOSIIEPHBIX pEaKIHid. DIleMeHTapHbIe YacTHIEL. VX Kiaccudukamnms.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BUIOB OLICHOYHbIX CPEACTB

BeImoHeHMe U 3amuTa 1a00paTopHBIX padoT
BblImosHEeHHE CaMOCTOSTEIBHBIX PaboT

3auer

OK3aMeH

6.2. Tembl NUCLMEHHBIX PadoT

He npexycMOTpeHO yIeOHBIM IUTaHOM

6.3. KonTpoabHbIe BONIPOCHI U 3aaHUS

OIIK-3: CiocoOeH MpUMEHSTh COOTBETCTBYIOIINE (PU3MKO-MaTEeMAaTUIECKHIA ammapar, METOAbI aHAJIH3a 1 MOACIHPOBAHUS,
TEOPETUICCKOTO M DKCIIEPUMEHTAILHOTO UCCIISIOBAHUS MIPH PEIICHUN MPO(HECCHOHATBHBIX 3a71a4

OTKpBITBIE BOIPOCHI

Bompoc Nel

OnummTe Tporece H3MepeHns KodQUITHEeHTa TPEHNS CKOIBKEHUS MEKITY ABYyMsI OBEpXHOCTSIMHU. Kakue mapaMeTpsl HE0OX0AnMO
KOHTPOJIHPOBATh IIPH NPOBEACHUHU dKCIEPHMEHTA?

OrtBer:

s m3meperns KodduIeHTa TPeHUs CKOIBKCHHUS MEK/TY IBYMsI HOBEPXHOCTSAMH OOBIYHO HCITOIIB3YETCSI METO]T HAKIIOHA
wiockocTH. OMH 13 00BEKTOB ITOMEIIAeTCs Ha HAKIIOHHYIO IIOCKOCTh, U IIOCTETIEHHO YBEIMUUBACTCS YO HAKJIOHA 1O MOMEHTA
Hayana cKoikkeHust. Koo puIuenT TpeHus: pacCUMTHIBACTCSl KaK TAHT€HC YIUIa HAaKJIOHA. BakHO KOHTPOIMPOBATh YHCTOTY
MOBEPXHOCTEH, PpABHOMEPHOCTH MPHJIOKCHUS HATPY3KH U OTCYTCTBHE BHOpaNuii.

Bomnpoc 2:

OOBsicHUTE, KaK H3MEPUTH CKOPOCTD PAacIIPOCTPAHEHHUS 3BYKOBBIX BOJIH B cpejie. Kakue MeToabl HCTIONB3YIOTCS IS 3TOTO U KaKHe
(aKTOpBI HYXKHO YYUTHIBATH?

Ortser:

CKOpOCTh PaCIIpOCTPAHEHHUS 3BYKOBBIX BOJIH B CPE/Ie H3MEPSETCA C IOMOIIBIO METOI0B, OCHOBAHHBIX HA PETUCTPAIH BPEMEHH
MIPOXO’KACHUS 3BYKOBOI BOJIHBI MEXKAY ABYMS TOUKaMHU. MICTIONB3YIOTCS yAbTPa3ByKOBBIE JATYMKHU UM MUKPOGOHBL. BakHo
YUUTBIBATh TEMIIEPATYPY CPEAbl, BIaXXHOCTh U HAIMYKE NPENATCTBUI, KOTOPblE MOTYT MOBIUATH Ha PaclpOCTpaHEHUE 3BYKa.

BaKpLITI)IC BOIIPOCHI ¢ OAHUM NPABUJIBHBIM OTBETOM




Bomnpoc Ne3

Kakoii 3aK0H OIMCHIBAaeT IABMXKEHHE TeJa 110]] BO3JCHCTBHEM BHEIIHEH CHIIbI?
a) 3aKOH BCEMUPHOT'O TATOTEHUS

b) Bropoii 3akon HeroToHa

c¢) Tperwuii 3akoH HeloToHa

d) 3akoH coxpaHeHHs SHEPTUU

IIpaBunsHENA oTBeT: b) Bropoii 3akon HeloToHa

Bompoc Ned4

Kaxoit mprbop rcnonbiyeTces Uit H3MEpeHHst CKOPOCTH 3ByKa B Bojie?
a) l'maponokarop

b) OxooT

¢) Conorpad

d) laTunk naBiaeHus

IIpaBunbHIA oTBeT: a) ['Maponokarop

3aKpBITBIe BOITPOCHI C HECKOJIbKMMU MTPABUJIbHBIMU OTBECTAMHU

Bompoc Ne5

Kakwue ¢pakTopsl BIUAIOT Ha CTaOMIBHOCTE CyIHA Ha BOJie?
a) ®opma kopiryca

b) Pacipenenenue rpy3os

¢) Bricora HanBogHOTO OGOpTa

d) I'mybuna ocaaku

IIpaBusbHBIE OTBETHL: @, b, ¢, d

Bompoc Ne6

Kaxkue npuOops! HCTIONIB3YIOTCS [UTS N3MEPEHHSI MAaTHUTHOTO TOJIS?
a) Kommac

b) Marautomerp

c¢) NanpBanomeTp

d) Karymika nHIyKTHBHOCTH

IIpaBusbHbIe OTBETHL: b, d

BOHpOCI)I Ha YCTAaHOBJICHUC MTOCJICAOBATCIBHOCTH

Bompoc Ne7

YcTaHOBHTE MPABHIIBHYIO ITOCIEIOBATEIFHOCTD IIAaroB IIPH MPOBEACHUN SKCIEPHMEHTA 110 U3MEPEHUIO CKOPOCTH 3BYKa B BO3/IyXe:
1. [MonxroueHre MUKPOPOHOB K PETHCTPUPYIOIIEMY YCTPOMCTBY.

2. W3mepenue BpeMeHHU MPOXOXKICHUS 3ByKa MEXIY MUKPO(GOHAMHU.

3. Pacder ckopocTH 3Byka IO M3BECTHBIM PACCTOSIHUSIM U BPEMEHHU.

4. Hacrpoiika paccTosHHI MEXTy MHUKpO(OHAMH.

IIpaBunbHas nocnenoBaTenbHOCTh: 4 — 1 — 2 — 3

Bomnpoc Ne§

YcTaHOBHTE NOCIEAOBATEIFHOCTD IIIATrOB IIPH HACTPOHKE JIA3ePHOTO AaNbHOMEpa IS H3MEPEHUS PACCTOSHUS:
I. Hacrpoiika npueMHuKa cursana.

2. INoaxmouyeHre UCTOUYHNKA MUTAHUSI.

3. Hacrpoiika nepenatomiero nasepa.

4. W3mepeHue paccTosHUs.

[IpaBuiibHas IOCTIENOBATENBHOCTD: 2 — 3 — 1 — 4
Bompockl Ha ycTaHOBIIEHHE COOTBETCTBUS

Bompoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKITY PH3MUSCKIMH SBICHUSIMH U IPHOOpAMHU, UCTIONB3YEMBIMU JUTS X U3yICHUS:
DuznuecKoe SBICHUE IIpudop

a) Onektpuuectso 1) Ammnepmerp

b) Marretnsm 2) Komnac

¢) Onrryeckue 3PPeKTo 3) CnekrpomeTp
d) PagnoaktuBHocts 4) I'eiirepoBckuii cueTuuk
[TpaBuIBHOE COOTBETCTBHUE:

a)—1)

b) — 2)

c)—3)

d)—4)

Bonpoc Nel0




YcTaHOBHTE COOTBETCTBHE MEXTY (PU3UUECKUMH BEIMYMHAMH U UX €AMHHUIIAMU H3MepeHHs B MexXIyHapoaHON cUCTeMe eAMHHMI
(Cn):

duznveckast BEIHMIHNHA Ennanma usmepeHus
a) Cuma 1) Hetoton

b) Pabora 2) [Ixoynb

¢) MomHocTh 3) Barr

d) Oneprus 4) Jxoynb

IIpaBUIBHOE COOTBETCTBUE:

a)— 1)

b) — 2)

¢)—3)

d—4)

OTKpBITBIE BOIIPOCEHI

Bonpoc Nel

OO0BsicHHUTE, KaK TIPOUCXOIUT MPETIOMIIEHHE CBETa HAa TPaHUIIE ABYX CPEl C pa3HBIMU MOKa3aTesIMu mpeinomiieHus. Kakue gakropsr
BIIMSIIOT Ha YTOJ MPEIOMIICHUS?

OrtBeT:

IIpenoMiieHre cBETa MPOUCXOTUT, KOTIA CBET MEPEXOIUT U3 OJHOU CPEIBl B APYIYIO C pa3IMIHBIM ITOKa3aTeNIeM MTPETOMIICHUS.
Yron npenomIiieHusI ONPeaeiseTcs] OTHOIEHHEM CHHYCOB YIIIOB MaieHHsI U MpeJIOMIIeHHs, coraacHo 3akoHy Cremna-/lexapra. Ha
YroJI MIPEJIOMIICHHS BIUSIOT MOKAa3aTe M MPEIOMIICHHs 00eUX Cpejl, YroJl TaicHHs CBETa U THHA BOJIHBI CBETA.

Bonpoc Ne2

OO0BbscHUTE, KaK POUCXOIUT HOTOAIPPEKT n Kakue (pakTophl BIUAIOT HA €r0 UHTEHCUBHOCTH. Kakue MaTepuaisl Hauboee
3(h(HEKTUBHO TEMOHCTPUPYIOT POTOIDDEKT?

Ortsert:

DoT03(h(heKT — 3TO SIBICHUE, IPU KOTOPOM CBET BHIOMBAET JEKTPOHBI I3 IOBEPXHOCTH MaTepuana. IHTeHCHBHOCTH (hoTodddexra
3aBHCHUT OT YAaCTOTHI CBETA, €0 MHTCHCHBHOCTH ¥ CBOWCTB MaTepuaia. MaTtepuaisl ¢ HU3KOIl paboTol BBIX0/Ia 3JIEKTPOHA, TaKHe
KaK MIeJI0YHbIC METaJUTbI, Hanbosee 3PPEKTHBHO MPOSBISIOT POTOADPEKT.

3aKprTbIe BOIIPOCHI ¢ OAHUM NPABUJIBHBIM OTBETOM

Bonpoc Ne3

Kaxkoit nmpubop ucnonas3yercs Al U3MEpPeHUs JUIMHBI BOJIHBI CBeTa?
a) Cnektpomerp

b) ®orometp

c¢) Uuarepdepomerp

d) Mukpockon

I[TpaBuitbHEI 0TBeT: @) CHIEKTpOMETp

Bomnpoc Ne4

Kakoii 21eMeHT nepruoanecKoil TaOIHIBI HMEeT HanOOoIbIIee KOJTHMISCTBO IPOTOHOB B sipe?
a) Ypan

b) Ilmyronnit

¢) Panuit

d) Kanmudopuuii

IIpaBuiIbHEIA OTBET: a) YpaH

3aKpLITLIe BOITPOCHI C HECKOJIbKMMU ITPaBUJIbHBIMU OTBETaMHU

Bompoc Ne5

Kakue MeTo1bl HCIONB3YIOTCS ATl OOHAPYKEHUS PaIHMOAKTUBHBIX HCTOUHUKOB?
a) 'amma-criekTpomerpus

b) JleTekTopbI HOHU3UPYIOWIETO H3ITyICHUS

¢) PertrenoduryopeceHTHEII aHaIN3

d) DrnekTpoHHass MUKPOCKOIIHS

ITpaBuibHEIE OTBETHL: a, b

Bonpoc Ne6

Kaxwe mprOOopbI HCIIONB3YIOTCS TS HCCIICOBaHHS ONTHYSCKUX CBOMCTB MaTepuanoB?
a) CnextpodoTomeTp

b) Homspumerp

¢) Pedpakromerp

d) Kamubparop

IIpaBuiIbHBIE OTBETHL: @, b, C




BOHpOCLI Ha YCTAHOBJICHHEC OCJIEA0OBATCIBHOCTH

Bonpoc Ne7

YcTaHOBHTE MPAaBIIBHYIO TTOCIEI0BATENEHOCTD ATAIIOB MIPOIEcca SIEPHOTO CHHTE3a:
1. OO6pa3zoBanue renusl.

2. CoenuHeHne AByX aTOMOB BOJOPOJA.

3. BricBOOOXKIEHNE YHEPIHH.

4. DopMHPOBaHHE HOBOIl MaTepUH.

[IpaBuiibHas TOCTENOBATENBHOCTD: 2 — 4 — 1 — 3

Bonpoc Ne8

YcraHoBHTE MIPAaBIIIBHYIO TOCIEI0BATENBHOCTD IAT0B MPH MPOBEICHUH KCIIEPUMEHTA 110 HHTep(EepeHIUH CBETa!
L. Habnronenue u perucrpamys HHTEpHEpEeHIUOHHON KapTHHBIL.

2. VYcTaHOBKa UCTOYHHMKA KOTE€PEHTHOIO CBETA.

3. YcraHOBKa 9KpaHa A HaOMIOEHUs HHTepGhEePEeHITHH.

4. PerynupoBaHue paccTOSHUSI MEXAYy UCTOUHMKOM CBETa U SKPAHOM.

ITpaBunbHas nocnenoBaTenbHOCTE: 2 — 4 — 3 — 1
Bomnpocs! Ha ycTaHOBIEHHE COOTBETCTBUS

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXKTY (DU3UUCCKUMU SIBIICHUSIMH U MX IPUMECHCHUEM B TEXHHUKE:
duznveckoe sBICHHE [IpuMeHeHrEe B TEXHUKE

a) ®otorddexT 1) ConmHeunsle GaTapen

b) SAnepusiit cuate3 2) Jlazepst

¢) Marnuthnoe none 3) Kommacer

d) DrekTpoMarHUTHAS WHIYKIIHS 4) T'enepanust 3MEKTPOIHEPTHHI

IIpaBuIbHOE COOTBETCTBUE:

a)—1)

b) —2)

c)—3)

d)—4)

Bompoc Nel0

YCcTaHOBHTE COOTBETCTBHE MEXTY (GM3HUCCKUMU SBICHUSAMH B ONTHKE U X OIIMCAHUEM:
Duzndeckoe SBICHHE Omnucanne

a) dudpaxums 1) Pa3noxeHue cBeTa Ha CHEKTpaJIbHBIC LIBETA

b) IIpenomnenne 2) Nsrubanne CBETOBBIX BOJH IIPH MPOXOXKICHUH 4Yepe3 Mperpamsy
¢) ducnepcus 3) 3MeHeHne HalpaBieHUS CBETA IIPH IEPEXOME U3 OTHOW CPeasl B APYTYIO

d) Unrepdepenuuss 4) IlepekpriTue CBETOBBIX BOJIH, MPUBOSIIEE K YCHICHHIO MM OCIa0JIeHUI0 MHTEHCUBHOCTH CBETa
I[TpaBuIIbHOE COOTBETCTBHE:!

2) — 2)

b) — 3)

c)—1)

d)—4)

6.4. MeTroaquueckue MaTepHuaJibl, ONpee/solye Npoue1ypbl OlleHHBaHHA

Metoanka OLeHKH 3K3aMeHa 110 JUCLUIUINHE

Teoperndeckast 9acTh 3K3aMeHa M0 JUCIUILIMHE MIPEACTABIsIET cO00I KOMITIIEKC BOIPOCOB HA YCBOEGHHE IIPOHAEHHOTO MaTepHrania -
TEpMHHBI, OTIPeIeNICHNUS, 3aKOHBL.

B pamMkax TeopeTHueckoil YacTu oOydaromuiics, A1 KaXk10ro 3alaHust, pOpMyIUpyeT IIPAaBHIBHbIE C €TO TOYKH 3PCHUS OTBETHI.
3aJaHue CUUTAETCS BBIIIOJIHEHHBIM B TOM CJIy4ae, €CIIM AaHbl BEPHBIE OTBETHI HA BOIIPOCHL. B IPOTUBHOM cilyyae 3ajaHue
CUUTACTCS HEBBIIOIHCHHBIM.

ITpakTUdeckas yacTh SK3aMeHa MO AUCLUILTHHE NPEJCTaBIsAET 3a/1a4H, HAlIPaBJIEHHbIE HA BBISIBICHUE BO3MOYKHOCTH ITPAKTHYECKOTO
IIPUMEHEHUS] KOHKPETHOIO TEOPETUUECKOr0 pasiena.

OK3aMeH BBICTABISETCS C y4ETOM PE3YJIbTATOB BHINOJIHEHHS TEOPETUUECKOM U MPAKTUUECKON YacTel B COOTBETCTBUU C
HpUBEJCHHBIMU HIXKE TPEOOBAHUAMH.

5 (OTIM4HO) >85 Bce 3amaHus BEITIOHEHB B COOTBETCTBUH C TPEOOBAHUSAMHE, B IMOJHOM 00beMe U 0e3 ommOoK.

4 (xoporo) 75+84 Bce 3agaHust BBIMONHEHBI B COOTBETCTBHH C TPEOOBAHUSAMHU, B 00BEME HOCTATOUHOM ISl OOILETO
(YHKIIMOHUPOBAHHMS CHCTEMBI HJIH BBITIOTHEHO J[BA 3aJIAaHUSI B COOTBETCTBHU C TPEOOBAHMSAMH, B IIOJIHOM 00beMe U 0e3 OIHOOK.

3 (YIOBIETBOPUTEIHHO) 50+74 BrImonHeHO HEe MeHee BYX 3a/laHWil B COOTBETCTBUU C TPEOOBaHHSAMH, B 00beMe
JIOCTaTOYHOM JUIA 00IIeTo (hYHKIIMOHUPOBAHUS CHCTEMBI

2 (HeyaOBJIETBOPUTEIHHO) <50 BrinonneHo MeHee ABYX 3aJaHUil B COOTBETCTBUU C TPeOOBaHHUSIMHU, B 00BEMeE

JOCTaTOYHOM JUIsl 00IIEro (QYHKIIMOHUPOBAHUS CHCTEMBI
HWToroBsrii 6am 3a 3K3aMeH BEICTABIISIETCS 110 OIIEHKE Xy/IeH JacTh. B CIIOpHBIX cydasx IpenoaaBaTenb BIPABe 3aaBaTh
YTOUHSIOILUE BOIPOCHI U 1aBaTh JONOJHUTENIBHBIC IIPAKTUUECKUE 3aJaHUA.




MetoauKa OLICHKH 3a4€Ta 10 TUCIUILIHHE

3auer Mo AUCHHUILIMHE BBICTABISETCS IO PE3yNIbTaTaM CHCTEMATHYECKON PaboThl CTYICHTA B TEUEHHE CEMECTpa.

Metoanka OleHKH 1a00paTOPHBIX paboT

CTyIeHT TO/DKSH BBITIOJHUTE M 3AIIUTUTH BCE JIAOOPATOPHBIC PaOOThI, IPEIYCMOTPEHHBIC TIPOrPAMMOM THCIIUILIHHBIL.
JlabopaTopHasi paboTa CUMTACTCS 3aLIMIICHHON P YCIOBUH YIOBICTBOPUTEILHBIX OTBETOB Ha HEe MeHee 85% BCeX KOHTPOJIBHBIX
BOIPOCOB, IIPUBEICHHBIX B KOHIIE KXK/I0H PabOThl B TaDOPATOPHOM MPAKTHKYME, 4 TAK)KE BBITTOIHEHUS TECTOBBIX 33aHUi M0 TeMe
paboThI Ha YCMOTPEHHUE TIPETIOIaBaTeNeH.

7. YYAEBHO-METOJUYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUE JUCIUAIIJIMHBI (MOJYJIS)

7.1 Pexomenayemasi iuTepaTrypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTCIIN

3ariaBue W3narenscTBO, TOI

Tpodumona Taucus
MBanoBHa

Kypc ¢uzuku: yae6. mocodue 11si HHKCHEp.-TEeXH. CIIell. By30B

Mocksa: Axagemus, 2010

JI1.2 | CurumoB Bnaaucnas
HBanoBuu,
IIpoTononosa Huna

ITaBnoBHa

Onruka. @u3nka aToma: 1ab0paTOPHEIN MPAKTHKYM I10 (DH3UKE

Hosocubupck: CI'YBT,
2016

JI1.3 | Buxkynos C. B.,
Curumos B. 1.,

Tpeakrna E. T.

Ousnka: cCOOPHUK 3a71a4

Hosocubupck: CI'YBT,
2017

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

SpocnaBueBa

®dusmka: yued. mocoodue

HoBocubupck: CI'YBT,
2017

Huxnrenko Anatomuit
I'eopruesny, SIxoBnes
Bnagumup
Huxonaesuu,
CurumoB Bnanucias
WBanosuy, TpeiHKuHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBnoBHa, ["'onoBaHOB
Muxaunn HukomnaeBuu

JIabopaTOpHBIi MPAKTHKYM IO MOJICKYJISIPHOH (hU3UKE: MPAKTHKYM

Hosocubupck: CI'YBT,
2019

JI1.6 |Hukurenko AHaTomauii
T'eopruesny, SIkoBneB
Buagumup
Huxomnaesuu,
CurnmosB Biagucias
WBanoBuy, TpeiHKHHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'otoBaHOB
Muxaun Hukonaesuu

JlabopaTopHBIi IPAaKTUKYM 110 MEXaHUKE

Hosocubupck: CI'YBT,
2018

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI (MOAY JIS)

Hasnauenne

Ob6opynoBaHue

JlabopaTtopuss onTUKH W (HUBKUKH
aToma - ydeOHas aymIuTOpHUs I

AymutopHas pocka; Kowmrurekt ydeOHo# MeOenw; JlaGopatopHsle ycraHOBKH: OmpenencHue
TJIaBHOTO (POKYCHOTO paccTOSHHSA JHH3BL, OIpeneneHue Mmokas3aTels IPeIOMICHHS XUIKOCTEH ¢

MIPOBEICHUS nabopaTopHBIX | HOMoLIbI0  pedpakTomerpa AOOGe; OmpeneneHue UIMHBL BOJNHBI Jlazepa MpU  [TOMOIIU

3aHATHI IuppakunoHHON pemerky; OnpeneneHHe KOHIEHTPAIMM CaXapHBIX pacTBOPOB C HOMOIIBIO
caxapuMerpa, 2 mr.; OrmpeneneHne TeMIepatypsl packanéHHoro Tena; MccnenoBanue
JIMHEWYaTOro CIEeKTpa BOAOPO/Ia M OMPEIeIeHHs MOCTOsHHOM Punbepra

YuebHas ayAUTOPHS i | AyoutopHast ocka; Komrutekt ydueGHON Mmebenu; MynbTuMenniiHoe 00OpYHOBaHUE: MPOEKTOP

MPOBECHUS 3aHATHI | (CTalMOHApHBIN), SKpaH (cranuoHapHslii), [IK (mepenocHoit)

JICKIMOHHOTO THIIA

JlabopaTopus MEXaHUKU u | AyoutopHast Jnocka; Kommuekr ydeOHOW wmeGenm; JlabGopaTopHble CTEHIBI: YHHBEpCATBHBIN

JJIEKTPUYECTBA - y4yeOHas | CTeHI «3aKOHbI MOCTOSHHOrO ToKay, 6 mr.; JlabopaTopHas ycraHoBka: OmnpezneneHue

ayiuTopus U1 HPOBEAEHHS | FOPU3OHTAIBHOW COCTaBNAOMIEN MarHuTHOro mnois 3emind, 4 mr. OmpeaeneHue YCKOPEHHs

1a00paTOPHBIX 3AHATHI

CHIIBI TSDKECTH To crioco0y beccens, 6 mr.; Mastauk O6epoOeka, 2 mt.; MaxoBoe KoJeco, 4 mrT.;
Ompenenenue ckopocTd  3Byka, OrmpeneneHHe OTHOWICHHS — TEIIOEMKOCTEH, 2 T
JlaGopaTopHoe o6opynoBanue: HaGop asekTpoM3MepuTeabHbIX mpubopos, 2 wmr.; HaGop
000pYIOBaHUS TSl BEIYMCIICHHSI IOTPEIIHOCTEH U3MEPEHHIA, 6 IIT.




ITomemenue s | Kommnekr  yuebnoit mebenmu; IIK — 10 mr., nogkmodeHHBIX K cetH "UHTepHer" u
CaMOCTOSTEIbHOMN paboThI | OOeCreunBaIONIMX ~ AOCTYIl B 3JEKTPOHHYIO  MH(OPMAIMOHHO-00pPa30BaTENbHYIO  Cpeay
00yJaroIIXCst YHuBepcurerta.

YuebHas AyIUTOPHS 1t | AynuropHas 1ocka; KoMruiekT yaeOHoN Mebenn

IIPOBEACHUS 3aHATUI

NPaKTHYECKUX 3aHITHH




