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dopma o0ydeHus ouHast
OO6m1ast TpyaA0EMKOCTh 53ET
YacoB o yaeOHOMY ITaHy 180 Bupgs! koHTpOIIA Ha Kypcax:
B TOM YHCIIE: 9K3aMeH 1
ayJIUTOPHBIE 3AHATHS 70
caMmocTosTeNbHast pabora 68
4acoB Ha KOHTPOJIb 36

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1)
Ha Kypce>) HUroro
Henens 151/6
Bun 3anstuit vir | PO | VIO PIl
Jlexun 28 |28 |28 [28
JlabopaTopHbie 28 |28 |28 |28
[IpakTuueckue 14 (14 |14 |14
WHas koHTaKTHas 6 6 6 6
pabora
HUroro ayn. 70 |70 |70 |70
KonrakrtHast pabota |76 |76 |76 |76
Cam. pabota 68 |68 |68 |68
Yacel Ha KOHTPOIIb 36 |36 |36 |36
HUtoro 180 [ 180 | 180 | 180
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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

Kypc ¢usnku aBnsercs oOmeHaydHOH TUCIIMIUINHON 1 6a3upyeTcs, B OCHOBHOM, Ha MaTeMaTHKe U 3HAHHUAX O IIPHPOAE U
IIPUPOTHBIX SBIEHUAX, IPUOOPETEHHBIX CTYCHTAMH, KaK NP U3YUYCHUH HIKOJIBHBIX KYPCOB, TaK U B TIOBCEIHEBHOM
KU3HH

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0
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TpedoBanus K NpeIBapPUTEIBHOI MOATOTOBKE 00Y4AOIIET0Cs:

2.2

JuCHMIUINHBI ¥ MPAKTHKH, ISl KOTOPBIX 0CBOEHHE TAHHOM TUCHUILINHBI (MOXY/Is1) HEOGX0IUMO KaK
npeiIecTBYIOIIee:

221

IIpakTHKa MO MOIYYCHUIO IEPBUYHBIX IPO(PECCHOHANBHBIX YMEHUIT U HABBIKOB (B TOM YHCIIE IEPBUYHBIX YMEHUI U
HaBBIKOB Hay4YHO-HCCIIE0BATENbCKON AEATEIBHOCTH)

222

Xumus

223

DKoJIOTUs

224

dunocodus

225

WHdopmannoHHbIE TEXHOIOTHH

226

HPCZ[I[I/IHHOMHaSI IMpaKTUKa

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

(MOJY.JIS)

YK-1: Cnocoden OCYHIECTBJIATH IOUCK, KpI/lTl/I‘leCKI/lﬁ AHAJIU3 U CHHTE3 I/IH(l)OpMa[Il/Il/l, NPUMEHATH CHCTEMHBIH MOAXO0 s
peuIeHUus MOCTABJICHHBIX 3a1a4

VYK-1.1: OcymecTBisieT IOUCK, cOOp U 00paboTKy HH(MDOPMAITHH JIJISI PEIICHHS TTOCTaBICH-HBIX 33724

VYK-1.2: IIpoBoaut kputHyeckuii aHamu3 HHGOpMALUH, TOTYyIeHHON U3 Pa3-HbIX HCTOUHUKOB

VK-1.3: IIpumeHsieT CHCTEMHBIH MOIXO0 TSI Pe-IIeHHUs MOCTABICHHBIX 33134

OIIK-3: CniocoGeH UCcIo0/1b30BaTh OCHOBHBIC 3AKOHBI €CTECTBCHHOHAYYHbBIX JMCUHMILINH B IPOd)ecCHOHAILHOMI
AesITeJIbHOCTH

OIIK-3.1: Brnaneer 0CHOBHBIMU 3aKOHAa-MH C€CTCCTBCHHOHAYYHBIX TUCHUIUINH, CBA3aHHBIMU C HpO(l)CCCPIOHaJ'IBHOfI JACA-TCIbHOCTBIO

OIIK-3.2: YMeeT IpUMEHATh OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYYHBIX JUCIUILINH, CBSI3aHHBIE B IPO(eCCHOHATBHON
JeSTEIbHOCTU

OIIK-3.3: Mcnomnb3yeT B npodeccuo-HaabHON NesTeIbHOCTH OCHOBHBIE 3aKO-HbI €CTECTBEHHOHAYYHBIX TUCLUTUIAH

B pe3yabTaTe 0CBOCHUS JUCHHUIIIMHBI oﬁyqalomuﬁca JOJIZKCH

3.1 |3nats:
3.1.1| - ¢u3nveckre OCHOBBI MEXaHUKH;
3.1.2 | - ocHOBHBIE TTOHSTHSL, 3aKOHBI U MOJIEIIM MEXaHHUKH, JIEKTPUUECTBA U MarHETH3Ma, KOJIeOaHUi 1 BOJIH, KBAHTOBOH
(GU3UKH, MOJIEKYIISIPHOH (GM3UKH M TEPMOIMHAMUKH, ONITHKH, AaTOMHOM U SICPHOH (I3UKH;
3.1.3 [ - METOBI TEOPETHYECKOTO M SKCIIEPUMEHTAIIBHOTO HCCIIEIOBaHIA B (pr3nke
3.2 | Ymerh:
3.2.1 | ncrionb30BaTh PU3MUYECKUE 3aKOHBI IPY aHATM3E U PELICHUH NPo0OIeM MpohecCHOHATBHON NesTeIbHOCTH
3.3 | Baagers:
3.3.1 | MmeToamMu IpoBeeHNS (PU3NIECKUX U3MEPEHHUH, METOAaMH KOPPEKTHOH OIEHKHU ITOTPEIIHOCTEH NIPH IIPOBEICHUN

(uU3nYECcKOro SKCIepruMeHTa




4. CTPYKTYPA JUCHOUILIAHBI (MOIYJI5T)

Bun HaumeHoBaHUe pa3esioB U TeM /BU/ 3aHATHSI/ Cemectp | YacoB | Jlutepatypa | IIpllo
3aHATHSA / Kypc AToT
Paznen Paznen 1. ®u3nyeckne 0CHOBBI KJIACCHYECKO MEXaHHUKH
Jlex Kunemaruka /JIex/ 1 2 JI1.1 0
IIp Kunemaruka. Kunemaruka nocTynaTensHOTO M BpalaTeabHOro 1 2 1.4 0
JBIDKCHUSI MaTepUATBHOM TOYKH U TBepIOoTo Tena. J(nHaMuka. JJnHamuka
MOCTYNATEIbHOTO JBIKEHUS Tell. OCHOBHBIE TEOPEMBI U 3aKOHBI.
JluHaMuKa BpalaTeasHOTO IBMYKEHUS TBepaoro Tena. Pabota u sHeprus
B MexaHuke.Perienune 3amaya /IIp/
Jla6 OCHOBBI METOJIOB 00pabOTKH PE3yIbTATOB U3MEPEHUH HU3NIECKUX 1 4 JI.7 0
BenmunH. Onpeenenue MIOTHOCTH Tell paBriIbHON Gopmbl. /J1ab/
Cp Kunemaruka /Cp/ 1 8 0
Jlex Junaamuka /Jlex/ 1 J1.1 0
Jla6 OnpeeneHne YCKOPEHUs CHIIBI TSHKECTH 110 crtoco0y beccenst. 1 6 JIL.7 0
OnpeneneHrne MOMEHTA HHEPLIMU MaXxOBOTO KoJleca THHAMHYECKIM
MeTooM. V3ydyeHrne OCHOBHOTO 3aKOHA JMHAMUKH BPAIIATeILHOTO
JIBYDKEHISI ¢ TIOMONIbI0 MasiTHuka O0epOexka. /J1ab/
Cp Junramuka /Cp/ 1 10 0
Jlex Mexanndeckue KojieOaHus U BOJTHbI /JIek/ 1 JI1.1 0
IIp MexaHndeckue KoJeOaHus U BOJTHBIL. ['apMOHHYECKIE KOJICOAHUS B UX 1 2 JI1.4 0
XapaKTePUCTUKH.
CrnoxeHre rapMOHUYECKHUX KOJIeOaHUil OTHOTO HAMpaBiIeHUS U
oMHaKoBOI yacTtoThl. buenue. Pemienne 3agau
Mp/
Cp Mexanndeckue konedanust u BoiHbI /Cp/ 1 8 J1.7 0
Pazpen | Paspen 2. MoJuiekyiasipHas pu3uKa U TepMOIMHAMHKA
Jlek MonekynspHO-KHHeTHYeCKas Teopst /JIex/ 1 2 JI1.1 0
IIp OcCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETHUECKOM TEOpUN UAECaTBLHOTO 1 JI1.4 0
ra3a. JJIeMeHThI cTaTUCTHKU MakcBeiia u bonbimana. Peenue
3amqua /Tlp/
JIab Onpezenenre OTHOIICHUS YACIBHBIX TEIJIOEMKOCTEH BO3ayXa, 1 2 JI1.5 0
HU3MEPECHHBIX IIPH TIOCTOSIHHOM JaBJICHUH U ITOCTOSHHOM 00heMe METOA0M
Knemana u Jlezopma. /JIa6/
Cp MonekynspHo-kuHeTHdeckas reopus /Cp/ 1 6 0
Jlex Tepmomuaamuxa /JIex/ 1 2 J1.1 0
JIab V3mepenne ITHBI 3BYKOBOI BOJTHBI,CKOPOCTH 3BYKa M K03(dHUIHEeHTa 1 2 JI1.5 0
ITyaccona o ¢a30BBIM COOTHOIIEHHUAM. /J1ab/
IIp TepmoauHaMuKa. AHAJIM3 IEPBOTO U BTOPOTO Hauall TEPMOJUHAMUKH. 1 2 1.4 0
Temnosslie MamuHbl. Pemenne 3amxay /Ip/
Cp Tepmoaunamuxa /Cp/ 1 JI1.6 0
HKP Konrponbhas padota 1 /UKP/ 1 2 JI1.3 0
Paznen | Pa3zmen 3. DuexkTpuyecTBo
Jlex Dnexrpocraruka /JIex/ 1 2 JIT.1 0
JIab HccnenoBanue snexTpocraTuyeckoro nomus. Onpenenenue eMKOCTH 1 J12.1 0
KOHJICHCATOPOB METOIOM OaTMCTHYECKOTO TalbBaHOMETpa. I3mMepeHne
COIIPOTHBIICHHS U OTIPE/ICIICHNE YIEIbHOTO COMTPOTHBIICHUS
npoBoxaHuKa. /J1a6/
IIp OnexTpocrarudeckoe noye. HanpsbkenHocTs v moteHnuai. [puamun 1 2 JI1.4 0
cyneprosuiun. [Ipumenenne Teopemsl ["aycca s pacyera
ANEKTPHUYECKUX MOJIEH. DIEKTPOEMKOCTh YETUHEHHOTO IPOBOIHUKA U
IJIOCKOTO KOHJIEHCATOpa. DHEPTHS JIEKTPOCTATHUECKOTO TOJISL.
Junamuka. J[nHaAMUKa MOCTYIATENBHOTO MBIKCHUS Tesl. OCHOBHBIC
TEOPEMBI U 3aKOHBI. [IMHAMIKa BPaIaTeIbHOTO IBHXKESHUS TBEPIOTO
tena. PaboTa u sHeprus B Mmexanuke.Pemenne 3amgaya /I1p/
Cp Onexrpocraruka /Cp/ 1 6 JI2.1 0
Jlex OnexrpoauHamuxa /JIex/ 1 2 J1.1 0
Cp Onexrpoaunamuka /Cp/ 1 6 0
Paznen | Pa3zpes 4. DieKTpoMarseTusm




Jlex Marnaurtocratuka /JIex/ 1 2 JI1.1

IIp MarnauTtocTaTika. MarautHoe moje. 3akoHsl Ammnepa, buo — Caapa — 1 2 1.4
Jlannaca u nonHoro Toka. Cuina Jlopenna. J{BukeHHe 3apspKEHHBIX
YacTHIl B MarHUTHOM T1oJ1e. JlnHamuka. /lnHaMrka 1mocTymnaTeIbHOro
nBrokeHust Tei1. OCHOBHBIE TEOPEMBI U 3aKOHbI. J[HaMuKa
BpaILaTeIbHOTO JBH)KEHUS TBEPOTro Tesa. PaboTa 1 sHeprus B
MexaHnuke.Perenve 3amaayq /TIp/

Jla6 OrnpeneneHne TOPU30HTAILHON COCTABIISIONIEH MAarHUTHOTO TIOJIST 3eMJTH. 1 2 JI2.1
HccnenoBanne MarHuTHOTO moist. /J1a6/
Cp Marsnurocratuka /Cp/ 1 4
Jlex MarnutHas uanykuus. Teopus MakcBemia 11sl 3J1€KTpOMarHuTHOIO 1 2 J1.1
nonist /Jlex/
Cp MarnutHas unykuus. Teopus Makcsesia 11st 3l1€KTpOMarHuTHOTO 1 4
noJist /Cp/
HKP KonTpomnsHas padota 2 /UKP/ 1 2 JI1.3

Pazgen | Pasmen S. OnTtuka

Jlex ®dusnueckas onrtuka /Jlex/ 1 4 JI1.1

JIa6 Onpenenenue ri1aBHOro (OKYCHOTO pacCTOSHUS JTUH3. OnpeencHue 1 4 JI1.2
IToKa3aTeJel IPETIOMIICHHIS JKHIKOCTEH C TOMOIIBIO pedpakToMeTpa
A66e. OmpenerneHne AIUHBI BOJHBI H3IYYSHUS Ja3epa IpH MOMOIIN
nudpakuuoHHOM pemetku. /J1ab/

Cp Odwusnueckast ontuka /Cp/ 1
IIp Hutepdepentms u nudpakuus ceera. [lomsapusaius cBeta. Pemenne 1 2 JI1.4
3amaq /TIp/
Jlex KsanToBas ontuka /JIex/ 1 2 JI1.1
Jla6 OmnpeneneHue TeMnepaTypbl pacKajJeHHOTO TeJla ONTUYECKUM 1 2 JI1.2
MmetonoM. /J1ab/
Cp KsanroBas onrtuxa /Cp/ 1 2 J1.2
HKP KonTpomnsHas pabdora 3 /UKP/ 1 2 J1.3
Paznen | Pa3spen 6. ATomHas u snepHas Gpuznka
Jlex Crpoenue aroma /JIex/ 1 2 J1.1
Cp Crpoenne atroma /Cp/ 1 4
Jlex SAnepuas ¢pusuka /Jex/ 1 2 JI1.1

5. COAEP)KAHME AVNCLHUILIAHGBI (MOAYJIST)

Paznen 1. ®usndeckue OCHOBBI KIACCHYECKON MEXaHUKHU

Tema 1.1. Kunemaruka

OneMeHTH! KHHEMaTHKH. Mogenu B MexaHuke. Cucrema orcuera. [locTynaTensHoe IBIDKEHUE TBEPAOTO Tena. TpaeKTopus, AIHHA
MyTH, BeKTOp nepeMenieHus. CKopocTb U yCKOPEHHE TOUKU Kak IPOU3BOIHBIE PaJuyca-BeKTopa o BpeMeHu. HopmanbHOE U
TaHTCHIAJIbHOE YcKopeHus. Kiraccnukanus BUIOB ABHKCHHS.

Tewma 1.2. lunamuka

Tpu 3axona quHamuku HeroToHa. [ToHATHS Macchl U cuibl. Busl CHil B MEXaHUKE: TPEHUS, YIPYroCTH U TAroTeHus. Mmmnynsc Tena.
Wmmnynbc cunel. BHelHie 1 BHYTpeHHHE CUIIBL. 3aKOH COXPAHEHUS UMITyJIbca MEXaHW4ecKoi cucteMsl. LleHTp Macc (ueHTp
WHEPINH) MEXaHNIEeCKOH CHCTEMBI M 3aKOH €T0 JIBIKCHUS.

PaboTa mocTOSHHON 1 IepeMeHHOM CHUIIbL. BeipaxkeHHe pabOThI CHIIBI Yepe3 KPHBOIHMHEHHbINH HHTerpall. MOITHOCTE. DHEprus Kak
YHHUBEpCcallbHas Mepa Pa3IU4HbIX GOPM JIBIDKEHUS U B3auMoJieicTBUs. KiuHeTudeckas sHeprusi MEXaHHUECKOH cUCTeMBL. 3aKOH
COXpaHCHUS MEXaHHUECKOI SHEPIHH U €T0 CBSI3b C OHOPOJHOCTHIO BpEMEHH. Yap aOCOJIOTHO YIPYTHX U HEYIIPYTHX TeIl.
MOoMEHT uHEepLUH TBEPJOro Teaa OTHOCUTENBHO ocu. [IpumMeps! ero Beruncienus. Teopema IlITelinepa. MoMmeHT cunbl. OCHOBHOE
ypaBHEHHUE JUHAMUKHU BPAIIaTeIbHOTO ABMKEHHS TBEPJOr0 Tella OTHOCUTENBFHO HEMOABMKHON OCH. 3aKOH COXPAHEHUS MOMEHTa
UMITYNbCA U €T0 CBA3b C H30TPOIMHOCTBIO MPOCTPAHCTBA.

3aKOoH BCeMUPHOro TAroreHus. IloreHnyanbHas 3Heprust MaTepUualbHON TOUKH BO BHEIIHEM CHJIOBOM I10JIE U €€ CBA3b C CUJIOH,
JeHCTBYIOMIEl Ha MaTepPUAIbHYIO TOUKY. 3aKOH COXPAHEHUSI MEXaHUUECKOIl SHEPTHHU H €T0 CBSI3b C OAHOPOAHOCTHIO BPEMEHH.
JlaBneHue B )KUAKOCTH U ra3e. Ennnnie! u3Mepenus aasneHus. 3akonsl [lackans u Apxumena. TedeHue uaeanbHON KUIKOCTH.
VYpaBHeHHe Hepa3pbIBHOCTH. YpaBHeHue bepHymin u cneactBus u3 Hero. TeueHue Bsi3koi xuakoct. @opmynsl HetoToHa 1
Croxkca. KoapunueHT BI3KOCTH U METOJIBI €r0 ONpECTICHHUSI.

Tema 1.3. Mexanuueckue KoneOaHus U BOJHBI

I'apmonnueckue Koxebanus n ux xapakrepuctuku. Juddepenmanbaoe ypaBHeHHE rapMOHUYIECKHUX Kostebanui. [IpyKuHHBIH,
(u3MgecKnii 1 MaTeMaTHIECKUH MasTHUKA. DHEPTHs rapMOHHYECKNX Kosrebannii. Clo)keHne rapMOHHYECKHX KOJIeOaHu OHOTO
HanpaBJIeHNs] U OJMHAKOBOM 4acTOThL. buenue.

CroxeHus B3aMMHO NepHEeHAUKYIIpHBIX konebanuil. durypsl JIuccaxy. 3aTyxarolye 1 BoIHYKA€HHbIE Koaebanus. PezonaHc.
BomHoBBIE iporiecchl. MexaHu3M 00pa30BaHMs MEXaHHIESCKUX BOJH B YIIpyroi cpene. [IponobHEIe U TTOTIepeYHBIC BOJHEL.
YpaBHeHMe TUIOCKOH Oerymiei BoHbI. [IJTnHa BOTHBI 1 BOJTHOBOE YHCIIO.




Paznen 2. MonekynspHast pu3nKa U TepMOJMHAMHKA

Tema 2.1. MonekynsipHO-KHHETHYECKAs] TEOPUS

OmbITHBIC 3aKOHBI HICATBHBIX Ta30B. YpaBHeHue Kinaneiipona-Menaeneesa. OcaoBHoe ypaBHeHne MKT naeanbHBIX ra3oB.
Cpensss KHHeTHYIecKasi SHepriust MoneKyil. MoleKyIsIpHO-KMHETHYECKOe TOJIKOBaHUE aOCOIIOTHON TeMIepaTyphl.

DJeMeHTBI CTaTHCTHYECKOH (pu3nKH. 3akoH MakcBeiuia st paciipeieNieH s MOJIEKYIT HCIbHOTO ra3a I10 CKOPOCTSM.
Bapomerprueckas Gpopmyna. 3akoH boibiiMaHa Ui pacipefeIeHus YacTUI] BO BHEIITHEM ITOTEHIINATIBHOM 11oJie. CpeaHee Irciio
CTOJIKHOBEHHUH U CpeqHssA ATHHA CBOOOAHOTO Mpodera MOIeKyIl.

OmnpitHOe o6ocHoBarKre MKT. Tuddy3usi, TemIompoBoHOCTh U BHYTpeHHee TpeHue. 3akoHbl Puka, Pypbe u HproToHA.

Tema 2.2. TepmoauHamuka

Buytpennss sHeprust. Uucno creneneit cBoO0ABI MOIEKyI. 3aKOH PAaBHOMEPHOT'O PACHPEISIICHNS SHEPTUH MO CTETIEHSIM CBOOOIBL.
IlepBoe Hauano TepMoanHaMUKH. PaboTa raza npu u3mMeHeHuu ero oobema. TermnoeMKocTb MakpocucTeMbl. MossipHas
TEMI0EMKOCTb. 3aBUCUMOCTb TEIIOEMKOCTH HI€ANIHOTO ra3a OT BUja nporecca. [IpuMeneHne nepBoro Hadanaa TEPMOJUHAMHUKH K
n3omporneccaM. AnuabaTHbIi mporiece. YpaBHeHue [Tyaccona.

Kpyrossie mponeccel. O6paTumsie u HeoOpaTuMble mpouecchl. Llukia KapHo u ero k.ILA. 11 uaeaasHOro rasa. Bropoe Hauano
TepMoguHaMUKH. [loHsATHE 00 SHTpONMH, €€ CTAaTHCTHYECKOE TOJIKOBaHHE.

CuItel ¥ TOTEHIIMATBHAS SHEPTHS MEXMOJICKYIIIPHOTO B3anMoaAeHcTBI. DPQeKTHBHBIN TraMeTp MoJeKyl. YpaBHeHne BaH-nep-
Baanbca. ®a3oBsre nepexons! 1 u 2 pona. Kpuruuaeckoe coctostane. Tpoiiras Touka. OcOOEHHOCTH TBEPIOTO M XKUAKOTO COCTOSHUI
BemecTBa. [loBepxHocTHOE HaTshkeHHe. CMaunBaHue. KanmuuispHele sIBICHUS.

Paznen 3. DnexTpuuecTBo

Tema 3.1. DnexTpocTaTHKa

3akoH Kynona. Hanpsi’keHHOCTb M CUJIOBBIE JIMHUY HANPSHKEHHOCTH 3JIeKTpudeckoro nois. [Ipunnun cynepnosunun
JIEKTpUYECKUX nojel. IIpumep pacueTa HanpsHKEHHOCTH 0SS, CO3/1aBaeMOM cucTeMOi 3apsinoB. IIoTok BekTopa HalPsSXKEHHOCTU
anexTpuyeckoro nois. Teopema Octporpanckoro-I'aycca

PaboTa cuit aneKTpuuecKoro moJs 1o nepeMelieHuo 3apsaa. Liupkynanus BeKTopa HanpsbkeHHOCTH. [loTeHIanbHbIi XapakTep
3NEKTPOCTATUYECKOr0 Noud. [ToTeHnunan snekTpuieckoro nojis. DKBUIOTEHIUAIbHbIE TOBEPXHOCTH. CBsI3b MOTEHIMANA C
HaNpsDKEHHOCTBIO MOJIA. DJIEKTPUYECKOE N0JIE B JUAIEKTpUKaX. THIBI TU3IeKTpUKOB. Buapl nonspusanuu. Bekrop nongpusanuu.
IIpoBOAHUKH B 31EKTPOCTATHUECKOM IoJe. DIEKTPOEMKOCTh poBoaHUKA. KoHneHcaTops! 1 ux Buabl. Dopmyma mI0ckoro
KoHJeHcaTtopa. CriocoObl coeTMHEeHHs KOHAEHCATOPOB B 0aTapero. DHeprus 31eKTpocTaTnieckoro nojst. O0bEMHas MIOTHOCTh
SHEPIUU.

Tema 3.2. DnekrpoauHaMuKa

ITocTostHHBIIH dNeKTpUYecKuid TOK. Buibl HocuTenei 3apsiia B pa3nuyHbix cpegax. Cuina Toka. Bextop miotHoctu Toka. 2J1C
UCTOYHMKA TOoKa. 3akoH OMa IS ydacTKa U 1oaHoi nenu. ConpoTuBieHHE H IPOBOJUMOCTb TPOBOJHUKOB, UX TEMIIEpATypHas
3aBUCUMOCTb. PacueT conpoTuBiIeHUH P pa3InYHbIX BUAAX COCAUHEHHUH.

PaboTa 1 MOITHOCTH 371eKTpUYecKoro Toka. 3akoH Jlxoynsa-Jlenna. Ilpasuna Kupxroda u npuMeHeHne UX K pacueTry
Ppa3BETBIEHHBIX LIETEH.

Paznen 4. DnexrtpomarneTusm

Tema 4.1 MarauTocTaTHKa

MarnuTHoe none. Muayknus MarHuTHOTO 1oiisi. CUIIoBbIE IMHUU MarHUTHOTO 0TS, ET0 BUXPEBOM XapakTep. 3akoH AMmepa 1
CHUJIBI, ACUCTBYIOLIEH Ha MPOBOIHUK ¢ TOKOM. [IpaBuio neBoil pyku. MarHuTHbIM MOMEHT KOHTYpa ¢ TOKOM. KOHTYp ¢ TokoM B
MarautHoM mode. [Ipusnun paboTs! anekrpoasurarens. 3akoH buo-Casapa-Jlamnaca u ero npuMeHEHHE K pacueTy MarHUTHBIX
noJiei (MpsSIMOTO U KPYroBOTO TOKOB).

Cuiibl B3aMMOJICHCTBHUS IIapaJlIeIbHbBIX TOKOB. 3aKOHbI AMnepa. J[BHXKEHUE 3apsKEHHBIX YaCTHLl B MarHUTHOM noze. Cuia
Jlopenna. Hupxkymnsuus Bektopa H u B. 3akoH nosHoro Toka. MarautHoe nosie cojieHou1a M Topouaa. [1oTok BekTopa MarHUTHOU
unaykuuu. Teopema I'aycca s nons B. [loTtok Bektopa B yepes conenoun.

Tema 4.2. MaruutHas uaaykuus. Teopust Makcsenia Ajst 31€KTPOMarHUTHOTO MO

Pabora 110 TIepeMeneHnIo MPOBOAHUKA U KOHTYpa C TOKOM B MarHUTHOM IToJIe. DJEKTPOMAarHUTHas HHAYKIWA. 3akoH DPapanes u
€ro BBIBOJ] U3 3aKOHA COXpaHeHus sHeprud. [Ipasuio Jlenna. SIBnenne camomHaykuuu. MHIyKTUBHOCTS KOHTYpa. D/1C
CaMOMHAYKIUH. B3auMHas HHIyKIus.

MarsauTHOE TI0JTe B BemiecTBe. THIIBI MarHETHKOB (IUa-, Tapa- 1 peppoMarHeTHKH), X pusndeckas npupoaa. HamMarHU9eHHOCTb.
MarnuTHas npoHunaeMocTs BemecTsa. OcHoBbI Teopun Makcseiuia. Tok cMerieHus. YpaBHeHUs MakcBesla B UHTETPalbHOM
tdhopme.

ITonsTue o nepemeHHoM Toke. OMHYECKOE, PEaKTHBHOE (EMKOCTHOE M MHAYKTUBHOE) M MOJIHOE CONPOTHBIIEHHS LIETTH EPEMEHHOTO
Toka. 3akoH OMa Juid ey IEPEMEHHOr0 TOKa. MOIIHOCTb, BbIJIENIseMasl B LIENH IIEPEMEHHOTO TOKA.

OneKkTpoMarHUTHBIE KoslebaHus. ["apMOHMYeCcKHe, 3aTyXarolie U BRIHYKIeHHbIE Konebanus. [lonaTie o pe3oHaHce.
OneKTpoOMarHUTHBIE BOIHBI U UX cBoiicTBa. [llkana 3eKTpOMarHUTHBIX BOJH.

Paznen 5. OnTuka

Tema 5.1. ®usznyeckas onTuka

OCHOBHBIC 3aKOHBI T€OMETPHUYCCKOM ONTHKH. AOCOIOTHBIN H OTHOCHTEIIBHBIN II0KAa3aTeN! MpeoMiIeHuU. VX hU3MdecKkuii CMBICIT.
SIBneHue NoTHOTO BHyTpeHHeTo oTpaxkeHus. CBeToBobl. Chepudeckue 3epkana. Dopmyna 3epkana. [locTpoeHne H300paskeHHHA.
Tonxwue nun3bl. @opmyna nuH3bL. [TocTpoeHne H300paxeHHH.

BosiHoBast anekTpoMarauTHast pupoza cBeta. KorepeHTHOCT 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH. Bpems u juinHa
KorepeHTHOCTH. [IpocTpancTBeHHas KorepeHTHOCTE. VIHTepdhepernus cBeta. Merons! HabmroqeHns naTepdepeHnny ceera. Pacuer
unTepepernun B onbite FOHTa. MIHTepdepeHnns cBeTa B TOHKUX IUTeHKax. [1010CH paBHOW TOJIIMHEI X PaBHOTO HAKJIOHA.
Konbua Hetorona. [IpuMmenenne uaTepdepeHn B HAyKe U TEXHUKE.




Judpakmus ceera. [Tpurnun Ioitrerca-®penens. Metox 301 Openernst. Judpaxnus OpeHenst Ha KPYTJIOM OTBEPCTHH U JHUCKE.
Judpaxuust Ha mpocTpaHcTBeHHOI pemetke. Popmyna Bynbsda-Bparra. Pentrenorpapudeckoe nccieoBanue CTpyKTypbI
kpucTamios. [TonsTre 0 ronorpaduy.

Ionspu3anus ceera. EcTecTBEeHHBIH 1 MONAPU30BaHHEIN cBeT. 3akoH Maitoca. [Tonspu3anus cBeTa IpH OTPaKEHHH U
MIPEIOMJIEHUH Ha TPpaHuIle ABYX JUAJIEKTPUKOB. 3akoH bproctepa. J{BoitHoe nyuenpenomiuenue. [Ipusma Huxomns. [onspouns: u
HONAPHU3ALIOHHBIE IPU3MBI.

HckyccrBenHas ontrdeckas anmzoTponms. Dddexts! Keppa n @apanes. OnTudeckn akTHBHBIE BelIecTBa. [luciepcns cBeTa.
OneMeHTHI 2eKTPOHHOH Teopuu quctepcuu ceeta. [lornomenue (abcopbuust) ceeta. 3akoH Byrepa.

Tema 5.2. KBanToBas onTuka

TermnoBoe U3IydeHHE U €T0 XapaKTepUCTUKH. AOCOTIOTHO YepHoe Teno. 3akoH Kupxroga. 3akon Ctedana - bombpiimana.
Pacnipenenenue sHepruu B criekTpe abCOMIOTHO YepHOTO Tena. 3akoH cMenieHus: Buna. @opmyna Penes-Jxunca.

SIBnenue pororddexra. Buemnuii poroapdext u ero 3axonsl. GoTOHBI. YpaBHEeHHE DUHINTEHHA A7 BHEIIHET0 PoTodddeKTa.
Macca n ummyinsc ¢potona. JlaBinenue ceera. Onbitel JIeGenena. Jlasepsl, mpuHIMI JeHCTBHSA, YCTPOHCTBO U IPUMEHEHHE.

Paznen 6. ATromHas u sigepHast puznka

Tema 6.1. CtpoeHue atoma

Mopnemu aromoB Tomricona u Pesepdopaa. DMmmprdaeckre 3aKOHOMEPHOCTH B CIIEKTPax UCITyCKaHUS W TIOTJIOMICHHUS aTOMOB.
@opmyna Punbepra. JInneituarsiii ciekTp aroma Bogoposa. OCHOBHBIC CEPUH CIIEKTPANBHBIX JIMHUH.

Bomnna Jlyu ne Bpoitns. OnpiTHOe 000CHOBaHHE KOPIYCKYJISIPHO-BOJIHOBOTO Tyallu3Ma CBOMCTB BemecTBa. COOTHOLICHHUS
HeonpezienieHHocTel ['elizenOepra kak NMposiBIeHHE KOPITyCKY/ISIPHO-BOJIHOBOTO Jlyaln3Ma CBOHCTB MaTtepuu. BonHoBas GpyHKuus n
ee craTucTuuecKuil cMeici. YpaBHeHue llpénunrepa s cTaliMOHapHBIX COCTOSHUM.

Ioctynater bopa. BopoBckas Teopust aroMa BOJIOPOAa U BOZOPOJONOTOOHOT0 HOHA. ATOM BOZOpPO/a B KBAHTOBOI MEXaHUKE.
KBanToBsle uncna. Criue anekTpoHa. CrinHoBoe kBaHTOBOE uncio. [Tpunnun INaynu. Pactipenenenue 3neKTpOHOB 1O COCTOSTHUSIM.
Tema 6.2. SInepHas pusnka

PertreHosckue criekTpsl. 3akoH I'. Moznu. [Tornomierune, CIOHTaHHOE U BRIHYXICHHOE H3nydeHue. [lonsTrne 00 onTHaecknx
KBaHTOBBIX I'eHepaTopax (J1a3epax). Pasmep, coctas u 3apsi aTOMHOTO siipa. MaccoBoe U 3apsiioBoe uucia. Jlegekt Maccsl u
SHEprus CBs3M sApa.

B3aumMopnelicTBUe HYKJIIOHOB U IIOHATHE O CBOMCTBAX U NPUPOJIE SIEPHBIX CHII. Monenu siipa. PaquoakTHBHOE U3IIy4E€HHUE U €T0
BUJIBL. 3aKOH PAaJHOAKTUBHOIO Paclana. 3aKOHOMEPHOCTH U NMPOHCXOXkKACHHE anb(da, OeTa - U raMMa-U3IydeHUsI aTOMHBIX siep.
IMonsTHE O AAEPHBIX PeaKUUAX U MX OCHOBHBIX THNaX. MckyccTBeHHas paluoakTUBHOCTD. [lenenue Tsokensix saep. Liennas
peakmust geneHus. [loHsaTHe 0 simepHOit SHepreTuke. Peakius cuHTe3a aTOMHBIX siiep. [IpoGiiema ypaBisieMbIX TepMOSACPHBIX
peakIuii. DeMeHTapHbIe YacTHIEL. VX KitaccuuKaris.

6. POHJ OIIEHOYHBIX CPEJCTB

6.1. IlepeueHb BUIOB OLIEHOYHBIX CPEACTB

BrinosHeHue U 3ammuTa 1a00paTopHbIX paboT
BLI]'IOJ'[HE:HI/IC CaMOCTOATCIIBHBIX pa60T
DK3aMeH

6.2. Tembl NHCBMEHHBIX padoT

He npexycMoTpeHo y4eOHBIM TIIAHOM

6.3. KoHTpoJIbHBIE BOIIPOCHI U 3aJaHUS

VYK-1: CriocobGeH ocyImecTBISITh TOUCK, KPUTHYECKHIA aHATTN3 ¥ CUHTE3 HHPOPMAITUH, IPUMEHATh CHCTEMHBIA MOJIXO0T TS
peleHHs TOCTaBIEHHBIX 3a/1a4

1 cemectp

Bonpoc Nel

ITouemy ckOpOCTb TIaJIeHHs TNl B BAKYYME HE 3aBUCHT OT X Macchl? ONMUIINTe, KaKue CHUJIbI IEHCTBYIOT Ha TeJ0, KOT/Ia OHO TMa/IaeT,
Y KaK 3TU CUJIBI BIUSIOT Ha YCKOPEHHE Tela.

OtBet: CKOpOCTD NaJicHHs TNl B BAKYyME HE 3aBUCHT OT UX MAaccChl OJaroaps 3aKoHy BCEMUPHOTO TsaroTenus HproToHa. CortacHo
3TOMY 3aKOHY, CHJIa TSDKECTH JEUCTBYET Ha BCE TeJa OJJHHAKOBO, IPOITOPIIMOHABFHO X Macce. OIHaKo, TOCKOJIBKY Macca TaKkKe
oTpenieNsieT HHEPTHOCTH Tela (CONPOTUBICHUE U3MEHEHHUIO CKOPOCTH), YCKOPEHUE, KOTOPOE UCIIBITHIBAET TENO, OKAa3bIBACTCS
MOCTOSIHHBIM M HE 3aBHCSAIIMM OT Macchl. OCHOBHBIE CHIIBI, IEHCTBYIONIHE Ha MAA0IIEe TEJI0, — ITO CHIIA TSXKECTH U
COTIPOTHBIICHHUE CPeIbl (B CIIydae OTCYTCTBHSI CpPEJIbl, Kak B BakyyMe). B BakyyMe CONPOTHBICHHE OTCYTCTBYET, U CIHHCTBCHHBIM
(hakTOpOM OCTaeTCst TPaBUTAIIHS, KOTOpasl YCKOPSIET BCE Tea OMHAKOBO.

Bompoc No2

OO0BscHUTE, TOYEMY BO3IyX B KOMHATE UMEET MOCTOSIHHYIO TEMIIEpaTypy, XOTS TEMIIEPAaTypa CTEH KOMHATHI MOXKET MEHSThCS. UTo
MIPOMCXOAUT C PHEPTUEH MOJIEKYN BO3LyXa?

Orteet: TeMmneparypa Bo3ayxa B KOMHATE MOJICPKUBACTCS MMOCTOSHHON O1aro/iaps MpoLeccy TeIIonepeaad Mex Iy BO3TYXOM H
creHamu. Koryia cTeHBI HarpeBatOTCs WITH OXJIXKAI0TCS, OHU ITEPEAAI0T TEIJIO BO3AYXY, KOTOPHIH, B CBOIO 0Yepe.lb, pacTIpeeisieT
9Ty SHEPTHIO CPEN CBOUX MOJEeKyI. OHaKO U3-32 0OJBIIOro 00beMa BO3yXa U €r0 CIOCOOHOCTH MEPEMEITNBATHCS, H3MEHEHHS
TEMITEPATyPhI CTCH HE MPHUBOIAT K 3HAYMTEIIbHBIM U3MCHCHUSAM TEMIICPaTyphbl BO3IyXa B LICJIOM. DHEPIHs MOJICKYI BO3/1yXa
nepepacrpeaeNsieTcs TakuM 00pa3oM, 94TO CPEIHsA KHHETHIECKast SHEPTHs MOJICKYIT (KOTOpasi OlpeessieT TeMIIEpaTypy) OCTaeTcs
MPaKTUIECKA HEM3MEHHOH.

Bompoc Ne3




Kakoii 3akoH onuchIBaeT B3aUMOACHCTBHE ABYX TeJl, HAXOAAIINXCS MO/ AEHCTBUEM CHIIBI TSKECTH?
a) 3akoH Apxumena

b) 3akon Oma

c) 3axoH 'yka

d) 3akoH BCEeMHPHOTO TATOTECHHS

ITpaBunbHbI 0TBET: d) 3aKOH BCEMUPHOTO TSATOTECHHS

Bomnpoc Ne4

Kaxkoe ycTpolicTBO UCTIONB3YeTCs U1l U3MEPEHUS CUIIBI TOKA B JIEKTPUUYECKON 1ieru?
a) AMnepMmeTp

b) BoasTmerp

c¢) Ommetp

d) I'aneBaHOMETp

[IpaBUIBHEIA OTBET: a) AMIIEpMETP

Bormpoc Ne5

Kaxwe u3 mepedncieHHbIX (pakTOpOB BIMAIOT Ha COCTOSHUE BelllecTBa (Ta3000pa3Hoe, XKHUIKOE, TBeproe)?
a) Temmeparypa

b) JaBnenue

¢) OobeMm

d) Momnspras macca

¢) Cuna npuUTSDKeHUS MEXIY MOJIEKyIaMy

f) Xumuueckwuii coctan

[TpaBuibHEIE OTBETHL: a, b, €

Bonpoc Ne6

Kakune nprOops! HCIIONB3YIOTCS UL N3MEPEHHUS EKTPUIECKUX BETMIUH?
a) Ammepmerp

b) BoasTmeTp

c) Tepmomerp

d) Manomertp

e) Ommerp

f) Bapomerp

[IpaBunbHBIC OTBETHL: a, b, €

Bonpoc Ne7

YcTaHOBHTE MPABHIBHYIO TOCIEIOBATEILHOCTD 3TANOB IBHKECHHUS Teja, OPOIICHHOTO BEPTHKAIBLHO BBEPX.
Teno mocTUraer MakCUMajbHON BBICOTHI.

Temo HauMHAET IBMYKEHUE BBEPX.

Teno IBIKETCS BBEPX C 3aMEICHHEM.

Teno HaunMHaeT majgaTh BHU3.

Teno Bo3BpaIaeTCcsl B UCXOAHYIO TOYKY.

HpaBI/IJ'II)HaH MOCJIENOBATENBHOCTE: 2 —» 3 —> 1 >4 — 5

e

Bomnpoc Ne§

YcTaHOBHUTE MIPAaBHIIBHYIO TIOCIIEI0BATEIBHOCTH IIPOIIECCOB, MPOMCXOSIIIX IPH paboTe TpaHC(hopMaTopa.
MarHuTHbIH IOTOK U3MEHSETCS.

Bropuunas 00MOTKa reHepupyeT 3IeKTPHYECKHH TOK.

Bropudnas 0OMOTKa HOITydaeT NMepeMeHHbBIH TOK.

Bo BTopuuHoit odMoTke Bo3HMKaeT DJIC.

IlepemeHHBIH TOK MoJaeTcs B MEPBUUHYIO OOMOTKY.

HpaBI/IHBHaH II0CJIEI0BATENBHOCTE: 5 = 1 -4 —2 — 3

DA e~

Bonpoc Ne9

VYCTaHOBHTE COOTBETCTBHE MEXY (GPU3MUCCKUMH BETMYMHAMHE U UX OTPEICIICHUSMH.
duznyeckas BeIMYHNHA Omnpenenenne

a) Umnynsc 1) IlpousBeneHne Maccel Ha YCKOPEHHE

b) Cuna 2) BenuuuHa, XapakTepu3yrolias JBHKEHHE TeNa

¢) Yckopenue 3) CxkopocTh U3MEHEHUS UMITYJIbCa

d) Cxopoctb 4) V3meHeHune MOIOKEeHHS TeJla OTHOCUTENILHO BPEMEHH
IIpaBunbHOE COOTBETCTBUE:

a) — 2)

b)— 1)

¢)—3)

d)—4)

Bonpoc Nel0

YcTaHOBHUTE COOTBETCTBUE MEXKY (PU3NUECKUMH BEIUIMHAMH U UX €IMHULAMH U3MepeHus B MeXayHapOoAHON CUCTEME eIMHUIT




(cn.

®dusznueckas BeIn4MHA Enynnna n3mepenns
a) DIeKTpUUECKUil 3apsn 1) Kynon

b) HanpsoxkeHHOCTS 2smekTpudeckoro nons 2) Heroron/Kynon
c¢) [loreHnman sMeKTPUYECKOTO MOJIS 3) Bonbr
d) EMKoCTh KOHIEHCAaTOpa 4) ®apan
IIpaBuIbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d) —4)

OIIK-3: CriocoOeH nCIonb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYYHBIX IUCIUILIMH B IPO(ECCHOHAIBHON JIEITEIbHOCTH

1 cemectp

OTKpBITBIE BOIIPOCEHI

Bompoc Nel

OnumuTe Tporece H3MepeHHus Kod(PGUITEHTa TPEHUS CKOIBKEHNA MEXIy IBYMS ITOBEPXHOCTSIMHU. Kakre mapaMeTpsl HE0OX0IMMO
KOHTPOJIPOBATh TP MPOBEACHUH 3KCIEPIMEHTA?

OrtBer:

Jnst usmMepenust KoapQUINEHTa TPEHHs CKOIBXEHHST MEXK/Ty IBYMSI IOBEPXHOCTSIMH OOBIYHO MCIIONB3YETCS! METO] HAKIOHA
wrockocTi. OIMH 13 00BEKTOB TTOMEIIaeTCsl Ha HAKIIOHHYIO INIOCKOCTB, 1 IIOCTETIEHHO YBEJTMUUBACTCS YOI HAKJIOHA 1O MOMEHTa
Hauasa ckonbxkeHus. KoaddurmeHT Tpenns paccunTsIBaeTcs Kak TaHTEHC yIJla HAKJIOHA. BaXkHO KOHTPOIMPOBATH YHCTOTY
HOBEPXHOCTEH, pABHOMEPHOCTH IIPUIIOKEHNUS HATPY3KH M OTCYTCTBHE BUOpaLIUA.

Bomnpoc 2:

OOBsicHUTE, KaK I3MEPUTH CKOPOCTB PacIIpOCTPaHEHHUs 3BYKOBBIX BOJH B cpezie. Kakne MeTo bI HCIONB3yIOTCS AT 3TOTO M KaKue
(hakTOpBI HY’)KHO YUUTHIBATH?

Ortser:

CKOpOCTh PacIpOCTPaHEHHUS 3BYKOBBIX BOJIH B CpeJie N3MEPSIETCS ¢ IIOMOIIBIO METOJI0B, OCHOBAaHHBIX Ha PETUCTPALIIH BPEMEHHI
MPOXOXKACHHS 3BYKOBOH BOJIHBI MEXK/Y IBYMS TOuKaMu. VICTIONB3YIOTCS YABTPa3ByKOBbIE NATUHKH WU MUKPO(OHEL BaxkHO
YUUTBIBATh TEMIIEPATYPY CPE/bl, BIAXHOCTb M HAINYHE NPENSATCTBUN, KOTOPHIE MOTYT MOBIHMATH HA PaCIPOCTPaHEHHE 3BYKa.

3aKpLITI)Ie BOIIPOCHI C OTHUM NPABUJIBHBIM OTBETOM

Bormpoc Ne3

Kaxoii 3aKkoH onMchIBaeT IBMKEHHE Tea MOJ BO3ACUCTBUEM BHEIIHEH CHIIbI?
a) 3aKOH BCEMHPHOTO TSATOTECHUS

b) Bropoii 3akon HeroToHa

c¢) Tperuii 3axon HeroToHa

d) 3axoH coxpaHEHUS SHEPTUH

IIpaBuibHbIii 0TBET: b) Bropoii 3akon HeioToHa

Bompoc Ned

Kaxkoit nmpubop ucnons3yercs A U3MEPEHUs] CKOPOCTH 3BYKa B Bojie?
a) ['maponokaTtop

b) Oxosot

¢) Conorpad

d) Jatuuk naBieHus

[IpaBunbHbIi oTBET: a) ['Mapookarop

3aKpI)ITI)Ie BOIIPOCHI C HECKOJIBKUMU TTPABUIIbHBIMU OTBETAMU

Bomnpoc Ne5

Kaxkue (akTops! BIUSIOT Ha CTAaOMIFHOCTE CyJHA HA Boae?
a) ®opma Kopiryca

b) Pactipenenenue rpy3os

¢) Bricora nHagBogHOTO G0pTa

d) I'mybuna ocagku

[IpaBunbHBIC OTBETHL: @, b, ¢, d

Bonpoc Ne6

Kaxue nmpuOopbl HCHOJIB3YIOTCS UL M3MEPEHHST MAarHUTHOTO 110157
a) Kommac

b) Maraurometp

c¢) laneBanOMeTp

d) Karyrmika HHAYKTHBHOCTH

ITpaBuibHEIE OTBETHL: b, d

BOHpOCbI Ha YCTAaHOBJICHHC OCJIEAOBATCIBHOCTH




Bompoc Ne7
YcTaHOBUTE MPaBIIIBHYIO ITOCIIEIOBATEIEHOCTD IIATOB MIPH MPOBEICHHN YKCIIEPHMEHTA M0 U3MEPEHHUIO CKOPOCTH 3BYKa B BO3/yXE:

1. [MonxroueHre MUKPOPOHOB K PETHCTPUPYIOIIEMY YCTPOWMCTBY.
2. W3mepenue BpeMeHHU MPOXOXKACHUS 3ByKa MEXIy MUKPO(GOHAMHU.
3. Pacder cxopocTH 3Byka IO M3BECTHBIM PACCTOSIHUSIM U BPEMEHHU.
4. Hacrpoiika paccTosHHI MeXTy MHUKPO(OHAMH.

IIpaBunbHas nocnenoBaTenbHOCTh: 4 — 1 — 2 — 3

Bompoc Ne8

YcTaHOBHUTE OCTEN0BATEIFHOCTD IIAr0B IIPH HACTPOHKE JIA3€PHOTO AaNbHOMEpA IS H3MEPEHHUS PACCTOSHHUS:
I. Hacrpoiika npueMHuKa cursana.

2. INoaxmouyeHre UCTOUYHNKA MUTAHUS.

3. Hacrpoiika nepenatomiero nasepa.

4. W3mepeHue paccTosHUs.

[IpaBuiibHas TOCTIENOBATENBHOCTD: 2 — 3 — 1 — 4
Bompoce! Ha ycTaHOBIIEHHE COOTBETCTBUS

Bompoc Ne9

YcTaHOBHUTE COOTBETCTBUE MEXKITYy PU3NUECKUMH SIBICHUSME U TIPUOOPAMHU, UCTIONBE3YEMBbIMHU JIJISI UX U3yICHUS:
Pusnyeckoe sBICHHUE IIpudop

a) OnekrpudectBo 1) Ammnepmerp

b) Marretnsm 2) Kommac

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

a) — 1)

b) — 2)

c)—3)

d)—4)

Bonpoc Nel0

YCTaHOBHUTE COOTBETCTBHE MEKY (PH3MUECKIUMHU BEIMUMHAME U MX SAMHUIIAMU U3MEPEHHS B MexXIyHapOTHON CHCTEME SIMHUIL
(CH):

dusnyeckas BeIUYUHA Enununa usmepeHus
a) Cuna 1) HeroToH

b) Pabora 2) Ixoymab

¢) MoiHOCTh 3) Barr

d) DOueprus 4) xoynb

[IpaBuiIbHOE COOTBETCTBUE:

a) — 1)

b) — 2)

c)—3)

d)—4)

6.4. MeTroaquueckue MaTepHuaJibl, ONpee/solye Npoue1ypbl OlleHHBaHHA

MertouKa OIEHKH JIADOPaTOPHBIX PaboT

CTyneHT HOJDKeH BBIIONHUTD M 3aIIUTHTH BCE Ta0OpaTOpHBIE PadOTHI, IPEeIyCMOTPEHHbIE IPOrPaMMON TUCIIUTIINHEL
JlabopaTopHast paboTa CUMTAETCs 3aLIUIIEHHON IPH YCIOBUH yAOBIETBOPUTEIBHBIX OTBETOB Ha HE MeHee 85% BceX KOHTPOIBHBIX
BOITPOCOB, TIPHBEICHHBIX B KOHIIE KXKI0H paOOTHI B 1a0OPaTOPHOM IPAKTUKYME, a TAKXKE BHIIIOJHEHHMS TECTOBBIX 3aJaHHM 110 TeMe
paboThI HAa YCMOTPEHHUE TIPETIOIaBaTeINeH.

MeToauka 3ayera Mo JUCIUIIIMHE
3ayer 1Mo JAUCIHUIIIIMHC BBICTABJIACTCS 110 pE3yIbTaTaM CHCTEMATHYCCKOM pa6OTBI CTYACHTA B TCUCHUC CEMECTpPaA.

MerToauKa OLIEHKH 3K3aMeHa MO JUCIUIINHE

Teopernueckast yacTh 3K3aMeHa 10 JUCIUILIMHE TPEACTABIAET cO00I KOMIIIIEKC BOIIPOCOB Ha YCBOGHHE IIPOH/ICHHOT0 MaTepHaa -
TE€PMUHBI, OIIPEACICHHUS, 3AKOHBL.

B pamkax TeopeTudeckoi yacTé 00ydaroImuiics, I KaXI0ro 3aJaHus, (JopMyIHpyeT MPaBIIbHbIE C €r0 TOYKH 3PEHHS OTBETHL
3a7aHue CUNTAETCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEpHBIE OTBETHI HA BOMPOCHL. B MpoTuBHOM citydae 3afaHue
CUHUTAETCSl HEBBIIIOJIHEHHBIM.

IIpakTHyeckas 4acTh 9K3aMeHa [0 JUCLUAIUIMHE NIPEJCTABIAET 3a1a4l, HAPABJICHHbIE HA BBIBICHHE BO3MOXKXHOCTU IPAKTUUECKOTO
NPUMEHEHUS KOHKPETHOTO TEOPETHUECKOro paszena.

OK3aMEH BBICTABIISIETCS C YUETOM PE3YIbTATOB BBIIIOIHEHUS TEOPETHUECKON U MPAKTHYECKOM 4acTell B COOTBETCTBUH C
TPUBEICHHBIMH HIDKE TPEOOBAHUAMH.

5 (oTaM4HO) >85 Bce 3amaHus BBIMONHEHB B COOTBETCTBHH C TPEOOBAHUAMH, B MOJHOM 00beMe U 0e3 OlIHOOK.




4 (xopormo) 75+84 Bce 3amaHust BBIMONHEHBI B COOTBETCTBHH C TPeOOBAHUSAMHU, B 00BEME AOCTATOUHOM IS OOIIETO
(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 Brinonneno MeHee ABYX 3aJlaHUil B COOTBETCTBUHU C TPeOOBaHHUSIMHU, B 00BEMeE

JOCTaTOYHOM JUIsl 00IIEro (QYHKIIMOHUPOBAHUS CHCTEMBI
HWToroBsrii 6ami 3a 3K3aMeH BEICTABIISIETCS 110 OIIEHKE XyAlIel JacTH. B CIIOPHBIX Cllydasx MperoaaBaTellb BIPaBe 3a1aBaTh
YTOUHSIOILUE BOIPOCHI U 1aBaTh JONOJHUTENIBHBIC IIPAKTUYECKUE 3aJaHUA.

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

7.1 PexoMeHayemMasi TUTepaTypa

7.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, oA
JI1.1 |Tpodumona Tancus Kypc ¢usnku: yae6. mocodue 11 HHKEHEp.-TEXH. CIIeIl. BY30B Mocksa: Axagemus, 2010
HBaHoBHa
JI1.2 | Curumos Bnanucna | OnTuka. @usuka aToma: 1a00paTOPHBINA NPAKTUKYM MO QU3HKe Hosocubupck: CI'YBT,
HBaHoBuy, 2016
IIporononosa Huna
IlaBnoBHa
JI1.3 | Buxkynos C. B., Ousnka: cOOpHUK 3a1a4 Hosocubupck: CI'YBT,
Curumos B. 1., 2017
Tpeiakuna E. T.
JI1.4 | C.B. Bukymnos, B.1. ®dusnka: yued. mocodue Hosocubupck: CI'YBT,
Curumos, E.T. 2017
Tpsiakuna, A.C.
SpocnaBuesa
JI1.5 |Hwuxurenko AHatomuii |JlaGopaToOpHBIH IPAKTHKYM IO MOJNEKYISIPHON (H3HKE: MPAKTUKYM Hosocubupck: CI'YBT,
I'eopruesuu, Skosies 2019
Brnagumup
Huxomnaesuu,

CurnmoB Bianucias
WBanoBuy, TpeiHKHHA
Enena TpanuesHna,
IIporononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxann Huxonaesuu

JI1.6 | Huxutenko AHaTtonuii |JIabopaTopHBIH MPAKTHUKYM IO MOJICKYJIAPHO# (pHU3HKe: MPaKTHKyM Hosocubupck: CI'YBT,
I'eopruesuuy, SkoBieB 2019
Buagumup
Huxonaesuu,

CurumoB Bnanucias
WBanosuy, TpeiHKuHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxann HukonaeBud

JI1.7 |Huxurenko AHatomuii |JlabGopaTOpHBIH IPAKTUKYM IO MEXaHHUKE Hosocubupck: CI'YBT,
I'eoprueuny, SIkoBies 2018
Bnagumup
Huxomnaesuu,

Curnmos Biagucias
NBanoBuy, TpbelHKHUHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'osioBaHOB
Muxann HukomaeBua

7.1.2. lonoHUTEIbLHAS JIMTEpPaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBO, TOA
JI2.1 | Opnos Tpanuit JlabopaTopHBIi IPAKTUKYM IO (PHU3HKE. DINEKTPHIECTBO, MATHETH3M Hoocubupck: HCABT,
BacunwseBuu, 2002

CuniokoB Muxaun
IlerpoBnu




8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAY JISA)

Hasnauenne

Ob6opynoBanue

JlaGopaTopust onTHKHA M (PU3NKH
aToMa - ydeOHas ayauTopHs I

AymutopHas pocka; Kommmext yweOHoit MmeGenm; JlaGoparoprsle ycraHoBkH: OmpeneneHue
IJIaBHOTO (POKYCHOrO paccTosHHs JMH3bI, OnpeneneHre nokasareisi MPeJOMIICHHUS JKHIKOCTEH ¢

HpOBECHUS Ja00OpaTOpHBIX | TOMOIIBI0  pedpakToMerpa AOOe; OmpeneneHue JUIMHBL BOJHBI  Jlasepa IIPH  HOMOIIH

3aHATHI mudpaknnoHHOW pemeTkn; OnpenesieHne KOHICHTPAIIMHA CaXapHBIX PAacTBOPOB C TOMOIIBIO
caxapumerpa, 2 mr.; OmpeneneHne TeMIepaTrypsl packanéHHoro Tena; McciemoBaHue
JIMHEIUaToro crekTpa BOJOPOa U ONpesieNeHHs ToCToAHHOI Punbepra

Yuebnast ayIUTOpHs Juist | AynuropHast pocka; Komruiektr ydeOHoW Mebeny; MynmbTuMenuiiHoe 00OpyHOBaHUE: MPOEKTOP

IIPOBEIEHUS 3aHATHH | (CTallMOHAPHBIN), 3KpaH (cTanuoHapHsI), I[TK (mepeHOCHOI)

JIEKIIMOHHOTO THIA

YueOHast ayAUTOPHS Ui | AyauropHast nocka; Kommuiekt yuebHoii medenu

HpOBEACHUS HNpaKTHYECKUX

3aHATUI

ITomemenue s | Kommnekr  yaebnoit mebenmu; IIK — 10 mr., nogkmiodeHHBIX K cetH "UHTepHeT" W

CaMOCTOSITENTbHON paboThl | oOecneunBaOmMX ~ AOCTYIl B OJIEKTPOHHYI0  MH(OPMAaIMOHHO-00pa3oBaTEeNbHYIO  Cpely

00yJaIOIIIXCS YHuBepcHTeTa.




