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OO01mmast TpyI0eMKOCTh 73ET

Yacos 1o yueOHOMY IIaHy 252 Buisl KOHTPOJIA B ceMecTpax:
B TOM YHCIIE: 9K3aMeHBbI 2
ay[IMTOPHbIE 3aHATUS 74 3auerhi |
caMocCTosTeIbHas paboTa 136
4acoB Ha KOHTPOJIb 36

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) HUroro
Henenn 14 5/6 19 2/6
Bun 3ansatuit vir | P | yn | pno| vo PIl
Jlexun 28 |28 |16 |16 |44 |44
JlabopaTopHbie 14 (14 |16 [16 |30 |30
Wnas KoHTaKTHas 2 2 4 4 6 6
pabota
Uroro ayn. 42 142 |32 (32 |74 |74
KonrakrtHast pabota |44 |44 (36 [36 |80 |80
Cam. pabota 64 |64 |72 |72 |136|136
Yacel Ha KOHTPOJIb 36 |36 |36 |36
HUroro 108 | 108 | 144 | 144 | 252 (252
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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
KU3HH

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

21

TpedoBanus K NpeIBapPUTEIBHOI MOATOTOBKE 00Y4AOIIET0Cs:

2.2

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

221

TeopeTnueckast MExaHUKa

222

WHadopmannoHHbIE TEXHOJIOTHH B TEXHOC(EpHOIT Oe30macHoCTH

223

OO01mmast 37eKTPOTEXHUKA U SIEKTPOHUKA

224

Texaudeckas MeXaHHKA

225

TexHoMOrMYecKas (HpOGKTHO—TCXHOHOFH‘IGCKEIH) IpaKTUKa

226

TeopeTrnueckast MexaHUKa

227

WHadopmannoHHbIe TEXHOJIOTHH B TEXHOC(HEpHOIT Oe30macHOCTH

228

OOmas OJICKTPOTCXHHUKA U DJICKTPOHHKA

229

Texunueckas MexaHHUKa

2.2.10

Texnomornyeckas (HpOCKTHO-TCXHOJ’IOFI/I‘IGCKaﬂ) IIpaKTHUKa

3. KOMIIETEHIIMA OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA JTUCIUITJINHBI

(MOZY.JIA)

YK-1: Cnioco0eH ocymecTBJIATH NONCK, KPUTHYECKU aHATU3 U CMHTe3 HHGOPMALMHU, NPUMEHATh CUCTEMHBbIH MOAX0/ A
pelleHUs NOCTABJIEHHBIX 3a/1a4

VYK-1.1: OcymiecTBisieT MOUCK M CHHTE3 MOJTYYCHHON HHPOPMALIUH IS pe-IICHHS IIOCTABICHHBIX 3314

VYK-1.2: IIpoBomuT KpuTHYECKNI aHATH3 HH(GOPMAIIIK TIPH PELIEHIH TTO-CTaBICHHBIX 3a/1a4

VK-1.3: IlpumeHsieT CUCTEMHBII MOIXO. AJIS pelIeHHs MOCTaBIESHHBIX 33134

B pesyibTate 0CBOCHMS AMCHUIIIMHBI 00y4AIOLIUICS J0JIKEH

3.1 |3uars:
3.1.1 | ocHOBHBIEC TOHATHS, 3aKOHBI M MOJICTIH MEXaHUKH, JICKTPUIECTBA I MarHEeTH3Ma, KOJICOaHUH U BOJIH, KBAHTOBOW (DH3HKH,
CTAaTUCTUUYECKON (PU3UKHU U TEPMOJMHAMHUKHI; METOJIBI TEOPETHUECKOTO M SKCIIEPUMEHTAIBHOTO UCCIIENOBaHNUS B (prsnke
3.2 [ Ymern:
3.2.1 | monp30BaThCs U3MEPUTEIHHBIME TPHOOPAMU; YMETh OICHUBAThH YUCICHHBIC TOPSIKA BEIMYHH, XapaKTEPHBIX TS
Pa3IMYHBIX Pa3/IeNIOB €CTECTBO3ZHAHUS
3.3 | Baagerb:
3.3.1 | MeTo1aMH TEOPETUIECKOTO U IKCIIEPUMEHTATHLHOTO HCCIICOBaHMS, HaBbIKaMH O€30TIaCHON paboThI ¢ 000pyIOBaHHEM,
00paboTKK M aHAIIN3a IKCTIEPUMEHTAIBHBIX JaHHBIX
4. CTPYKTYPA JUCHUIIJIMHBI (MOAYJIS)
Bun HaunMeHoBaHMe pa3ae10B M TeM /BUJ 3aHATHS/ Cemectp | Yacos | Jlureparypa | IlpIlo
3aHATUSA / Kype AroT
Paznen Paszgen 1. ®uznueckue 0CHOBBI KJIACCHYECKO MeXaHUKH
Jlex Kunemaruxka /Jlex/ 1 2 JI1.1 0
JIab Kunemaruka. Jlaboparopnas padora 1. OcHOBEI MeTOZI0B 00pabOTKH 1 4 J1.7 0
Pe3yabTaTOB U3MepeHuil pusmueckux BenuuuH. JlabopaTopHas padoTa 2.
OnpeeneHre MIOTHOCTH TEI MPaBIIILHON Gopmbl. /J1ab/
Cp Kunemaruka /Cp/ 1 12 0
Jlex Junaamuka /Jlex/ 1 6 JI1.1 0




JIab Junamuxka. JlabopaTtopHas padota 3. OnpeneneHue yCKOPEHUs! CHIIBI 6 J1.7
TsKeCTH 1o crocody beccenst. JlaboparopHast pabora 4.0npenenenue
MOMEHTa HHEPIIMK MaXOBOTO KoJIeca THHAMHIECKIM METOJIOM.
JlaboparopHas pabota 5. M3ydeHue OCHOBHOTO 3aKOHA TUHAMUKH
BpalaTeIbHOTO ABIKEHHS ¢ TOMOLIbI0 MasiTHUKa ObepOeka /J1ab/
Cp Junamuxka /Cp/ 12
Jlex MexaHuueckue KonedaHus U BOJIHbI /JIex/ 2 J1.1
Cp Mexannueckue konebanus 1 BomHbI /Cp/ 10 J1.2
Paznen | Pazgesn 2. MoJsekyasipuasi Gpu3nKa ¥ TepMOAMHAMUKA
Jlex MonekynsapHo-KuHeTHueckas Teopus /JIex/ 6 J1.1
JIab MonekynsapHo-KuHeTHYecKas Teopus. JlabopaTopHast paboTa 2 J1.5
6.0mpenencHue OTHOIICHHS YISIbHBIX TEINIOEMKOCTEH BO3IyXa,
HM3MEPEHHBIX TIPH ITOCTOSHHOM JIABIICHUH W TIOCTOSTHHOM 00bheMe METOIOM
Knemana u Jlesopma /J1a6/
Cp MonekynsapHo-kuHeTHaeckas reopus /Cp/ 6
Jlex OcHOBHI TepMOTUHAMUKH /JIex/ 4 J1.1
JIa6 OcHoBsI TepMoarHaMUKH JlabopaTopHas padoTa 7.M3MepeHue [UTHBI 2 JI1.5
3BYKOBOI BOJHBL,CKOPOCTH 3ByKa U K03 ¢uunenra [Tyaccona mo
($ha30BbIM coOTHOIICHUSIM. /J1ab/
Cp OcHoBbl TepMouHaAMUKH /Cp/ 12 JI1.6
HKP Texymuit kouTpoas /MKP/ 2 J1.4
Paznen | Pa3zmen 3. DuexkTpuyecTBo
Jlex OnexrpocTatuka /JIek/ 4 JI1.1
Jlab Onexrpoctaruka. JlJabopatopnas pabota 8. MccnenoBanue 2 J12.1
aMeKTprYecKoro moss /J1a6/
Cp Onekrpocraruka /Cp/ 12 J12.1
Jlex OnekrpoauHamuka /JIex/ 4 JI1.1
JIa6 OnekrpoauHamuka. JlaboparopHas padora 10. M3mepenue 2
COTNPOTHUBIICHNS] METOIOM YPaBHOBEIIIEHHOTO MOCTHKa /J1ab/
Cp Onexrpoauaamuka /Cp/ 10 J12.1
Paznen | Pa3zpes 4. DieKTpoMarHeTusm
Jlex Marnutoctaruka /JIex/ 2 JIT.1
JIa6 OmnpeneneHne TOPU30HTAIBLHON COCTABIISIONICH MATHUTHOTO TIOJIS 2 JI2.1
3emmu /J1a6/
Cp Maruurocraruka /Cp/ 10
Jlex MarnutHas uanykuus. Teopus Makcsemia 115l 9J1€KTpOMarHuTHOIO 2 J1.1
mosst /JIex/
Cp MarnutHas uaaykuus. Teopus MakcBesuia AJist 3JIGKTPOMAarHUTHOTO 8 JI1.2
nionist /Cp/
Paznen | Paspen S. Onruka
Jlex ®uznueckas onrtuka /JIex/ 6 J1.1
Jla6 Onpeenenue rTaBHOro (POKYCHOTO paccTosHUS JTUH3. OnpeencHne 6 JI1.3
IToKa3aTeJel MPEeTIOMIICHHS JKUIKOCTEH ¢ TOMOIIBIO pedpakToMeTpa
A606e. OmpeneneHre ATUHBI BOJHBI U3Ty4EHHS J1a3epa IpH MOMOIIT
TU(PpaKIMOHHON perieTky /J1ao/
Cp Ousnueckas ontuka /Cp/ 12
Jlek Ksanrosas onrtuxa /JIex/ 2 J1.1
JIa6 OmnpeneneHue TeMIepaTypbl pacKaJeHHOT'O TeJla ONTUYECKUM 2 JI1.3
MetonoM /JI1ab/
Cp KganToBas ontuka /Cp/ 12 JI1.3
HKP Texymmit korTposs /MKP/ 2 JI1.4
Pazpen | Pa3spen 6. AtomHast u sinepHas pusuka
Jlex Crpoenue aroma /JIek/ 2 JI1.1
Jla6 Crpoenue aToMa. ['patynpoBka MOHOXpOMATOpA 110 CIEKTPY UCITYCKaHUS 2 JIL.S
aTOMOB PTYTH. MccreoBanye CIIeKTPOB HCITYCKaHHUS BOZOPOIA 1
ompezeneHune noctosHHoi Punbepra /J1ab/
Cp Crpoenue atoma /Cp/ 10
Jlex Snepnas ¢pusuka /Jex/ 2 J1.1




Cp Snepuas ¢puzuka /Cp/ 2 10 JIL.5 0

HKP Texymmuit xorTpons /MKP/ 2 2 1.4 0

5. COJEPKAHUE JUCLUIIIMHBI (MOAY.JIST)

Paznen 1. ®usnueckue OCHOBBI KIACCUUECKON MEXaHUKH

Tema 1.1. KunemaTuka

OnemeHTHI KMHEMaTHKH. Mogenu B MexaHuke. Cuctema orcueTa. [TocTynatensHoe ABMKEHHE TBEPAOTOo Tena. TpaekTopus, AIHHA
yTH, BEKTOp nepemenieHus. CKOpocTh M yCKOPEHHE TOUKH KaK IIPOU3BOJIHBIE painyca-BeKTopa 110 BpeMeHu. HopmanbsHoe u
TaHTeHIHATbHOE ycKopeHus. Kiaccuguxanust BUIOB ABIKEHHS.

Tema 1.2. Ilunamuka

Tpu 3akona nuHamuku Hetotona. TToHATHS Macchl ¥ CHIIbl. BUABI CHII B MEXaHUKE: TPEHHUS, yIPYTrOCTH U TAroTeHHA. MMmynbc Tena.
Wmmynsce cunbl. BHenHNe 1 BHYTpeHHHE CHIIBI. 3aKOH COXPAaHEHUS NMITyJIbca MEXaHNIeCcKoi cucteMsl. LleHTp mace (meHTp
UHEPLUH) MEXaHIHUYECKOH CHCTEMBI U 3aKOH €TO ABMKEHHS.

PaboTa MOCTOSHHOM M IepeMEHHOM CHITBI. BrIpaskeHHe paOoThl CHIIBI Uepe3 KPUBOIMHEHHBIN HHTEerpan. MOITHOCTh. DHEPrHs Kak
YHUBEpCAITbHAS Mepa Pa3INIHBIX (JOPM ABIKEHHS M B3aNMoIeHcTBrs. KnHeTHueckas SHepTrus MeXaHHIeCKOH CHCTEMBI. 3aKOH
COXpaHEHHSI MEXaHHYECKOH SHEPTHU U €T0 CBA3b C OJHOPOTHOCTHIO BPEMEHH. Y Iap aOCOTIOTHO YIPYIHX U HEYIPYTUX Tel.
MoMEHT HHEePLUH TBEPJOTO Teja OTHOCUTENBHO ocu. [IpumMeps! ero Beraucienus. Teopema LlTelinepa. MomeHT cuibl. OCHOBHOE
yYpaBHEHUE IMHAMUKH BPAIATEIbHOIO ABMKEHHS TBEPJOT0 TEIA OTHOCHTENLHO HEMOABMKHON OCH. 3aKOH COXPaHEHHsI MOMEHTa
UMILYJIbCA U €70 CBSI3b C U30TPOIHOCTBIO IPOCTPAHCTBA.

3aKoH BCEMHUPHOTO TsAroreHus. [loTeHIanbpHast SHeprus MaTepHaIbHON TOUKU BO BHEIITHEM CHJIOBOM IIOJIE U €€ CBSI3b C CHIIOH,
JEHCTBYIOIIEH HAa MAaTEPUANIbHYIO TOUKY. 3aKOH COXPaHEHH MEXaHUYECKOM SHEPIHHU U €ro CBsI3b C OAHOPOAHOCTBIO BPEMEHH.
JlaBnenue B )kuIKOCTH U ra3e. EquHuips! uamepenus nasinenus. 3akonsl [lackans u Apxumena. TeueHne uaeanbHOM KUIKOCTH.
YpaBHeHMEe Hepa3pbIBHOCTU. Y paBHeHUe bepHyiu u cieactsus us Hero. Tedenue Ba3koi sxuaxoctd. @opmynsl HetoTona u
Croxca. KoadduiueHT BI3KOCTH U METO/IBI €r0 ONpeAeTIeHHUS.

Tema 1.3. MexaHmdeckne KoeOaHHs 1 BOJTHEI

T'apmonmdeckue Kone0aHus U UX XapakTepucTHKH. JuddepeHnnansHoe ypaBHEHNE TapMOHHUSCKHUX Konebanwmii. [IpyXHHBIH,
(usnueckuil 1 MaTeMaTUIECKUI MasTHUKY. DHEPrus rapMOHUYeCKuX Konaebanuil. CloxeHne rapMOHHUECKUX KoleOaHUil OMHOTO
HalpaBlIeHHs U OJUHAKOBOH 4acTOThl. bueHue.

Cro)xeHHs B3aNMHO MTePICHINKYISIPHBIX Koebannit. @urypsl Jlnccaxy. 3aTyxaronye 1 BEIHYKICHHBIE KoieOaHus. PesoHaHc.
BosHOBBIE Tponecchl. MexaHn3M 00pa30BaHMS MEXaHHIECKUX BOJIH B YIPYroi cpeae. IIpomonsHbIe U MoepeyHbIe BOTHBL
YpaBHeHue 110ckoi Oeryiieil BoaHbI. [[JinHa BOJHBI M BOJIHOBOE YHCIIO.

Pa3pmen 2. MonekynspHas Gpu3nka ¥ TepMOJIMHAMHKA

Tema 2.1. MonekynsipHO-KHHETHYECKAs TEOPHS

OmnbITHBIE 3aKOHBI UACANBHBIX ra3oB. YpaBHeHue Knaneiipona-MenaeneeBa. OcHoBHoe ypaBHeHHe MKT uaeanbHbIX ra3os.
CpenHss KHHETHYIecKasi SHePTis MOJIEKyIT. MoJIeKyIIpHO-KHHETHIECKOe TOJIKOBaHNE aOCOIOTHON TeMITepaTypHl.

OneMeHTHI cTaTUCTHYECKOl (hr3uky. 3akoH MakcBena A pacpeieNICHNs] MOJICKYIT HAEAIbHOTO ra3a 0 CKOPOCTSIM.
Bapomerpuueckas popmyina. 3akoH bosbiiMaHa Jy1s pacripe/ieNieHUst YacTHIL BO BHEIIIHEM MTOTEHIMAIBHOM Iosie. CpeiHee Yuciio
CTOJIKHOBEHHI! ¥ CPeIHSAS JUTMHA CBOOOJHOTO MTPOOEra MOJIEKYII.

OmnsrtHOe 0o60ocHOBarMe MKT. [luddy3us, TeIIonpoBoAHOCTS U BHYTpeHHee TpeHue. 3akoHbl Puxa, dypre n HeioToHAa.

Tema 2.2. TepmoaunHamuka

Buytpennsist sHeprus. Uncno creneneil cBo60b MoeKyll. 3aKOH paBHOMEPHOT'O PaclpeeleHus] SHEPTHHU 110 CTENEHSIM CBOOOIBI.
ITepBoe Hagaso TepMoxuHaMHKH. PaboTa rasa npu n3MeHeHHH ero o0beMa. TermIoeMKoCTs MaKpocHcTeMbl. MossipHas
TETIIOEMKOCTh. 3aBUCHMOCTb TEIIOEMKOCTH HACAIFHOTO Ta3a OT BUAA Mporecca. [IpuMeHeHne mepBoro Hagaiga TePMOITHAMUKH K
u3onpoueccaM. AnuabaTHblil mponecc. Ypasuenue [lyaccona.

Kpyrossie nporeccel. O6patumble 1 HeoOpaTuMsble mporeccsl. Lukin KapHo n ero k... 1t nneansHoro rasa. Bropoe Hagano
TepMoanHAMUKH. [loHATHE 00 SHTpONNH, €€ CTATHCTHYECKOE TOJIKOBAHHE.

Cuutbl ¥ MOTEHIUATBHAS YHEPT U MEKMOJIEKYIIIPHOTO B3auMoAeHcTBUL. D QeKTHBHBIN TuaMeTp MoIeKy. YpaBHeHue BaH-nep-
Baanbca. ®azossie nepexons! 1 1 2 pona. Kpurnueckoe cocrosiHue. TpoiiHas Touka. OCOOCHHOCTH TBEPJOTO M XKUJIKOTO COCTOSHUI
BemecTBa. [loBepxHOCTHOE HaTsDKeHHE. CMaunBaHue. KanmnispHbIe sSsBICHNS.

Paznen 3. DnexTpuuecTBO

Tewma 3.1. DaexTpocraTka

3akon Kynmona. HanpskeHHOCTS M CHIIOBBIE JIMHUH HANPSHKEHHOCTH 3JIEKTPUYECKOTO 1Mois. [IpuHIN cymepno3nmm
JJeKTpuueckux nonei. IIpuMep pacuera HaNPSKEHHOCTH 0TS, CO31aBAEMOM cucTeMoi 3apsoB. IIoTok BekTopa HalpsSKEHHOCTU
anexTpuueckoro nonsa. Teopema Octporpaackoro-I'aycca

PaboTa cH1 3IIeKTPHYECcKOTo MO 0 ITepeMENIeHHIo 3apsana. L{npkymamus BeKTopa HalpspkeHHOCTH. [loTeHnnanbHbIH XapakTep
3JIEKTPOCTATHUECKOTO MO, [ToTeHnman 31eKTpUYecKOoro mojst. DKBHIIOTCHI[NATBHBIE TOBEPXHOCTH. CBSA3b MOTEHIHATA C
HAIPSHKEHHOCTHIO MOJIS. DNEeKTPUUECcKoe Moje B UIIEKTpUKaxX. THIIbI AUIEKTPUKOB. Busl nonspusanuu. BexTop nonspusanuu.
ITpoBOTHHKH B HNIEKTPOCTATHUECKOM MOJE. DIEKTPOEMKOCTh MpoBoaHNKA. KonneHcarops! v ux Buabl. @opmysa miIockoro
KoHJeHcaTopa. CIiocoObI CoeTMHEHHS KOHAEHCATOPOB B 0aTapero. DHEPTUs IEKTPOCTaTHIECKOoro moist. O0bpEMHAS IIIOTHOCTh
SHEprUHm.

Tema 3.2. DiexTpoarHaMHUKa

ITocrosiHHBIN 3neKTpUYecKull TOK. Buasl Hocutenen 3apsa B pa3nuuHblx cpenax. Cuna Toka. Bexrop miotHoctu Toka. 91C
UCTOYHMKA TOKa. 3akoH OMa IS y9acTKa U MoaHOH rernu. COmpoTHUBIICHHE W IPOBOJUMOCTS MPOBOIHUKOB, X TEMIIEpaTypHas
3aBHCUMOCTb. Pacuer conpoTuBiIeHUM IPU pa3aMuHbIX BUAAX COCTUHEHHUN.

PaGota 1 MOIIHOCTG 351eKTpHuecKkoro Toka. 3akoH [xoyms-Jlenna. [IpaBuna Kupxroda n npumeHenne ux k pacuery




pa3BeTBIEHHBIX Lieneil.

Paznen 4. DnexkTpoMaraeTusm

Tema 4.1 MaruurocraTuka

MarnutHoe nonie. Maaykius MarHuTHOro nosist. CUIoBbIe IMHUM MarHUTHOTO T0JIS1, €r0 BUXPEBO XapakTep. 3akoH AMmepa 1t
CHJIBI, JIEUCTBYIOIEH Ha MPOBOIHUK ¢ TOKOM. IIpaBuno n1eBoit pyku. MarHuTHbI MOMEHT KOHTYpa ¢ TokoM. KoHTyp ¢ TokoM B
MarHuTHoOM mose. [IpuHnun paboTs! anekTpoasurarens. 3akoH brno-Casapa-Jlammaca u ero npuMeHEHHE K pacueTy MarHUTHBIX
nosneit (IpsMOTo U KPYTOBOTO TOKOB).

Cunibl B3aMMOJEHCTBHUS NapaIelbHbIX TOKOB. 3aKoHbI AMnepa. JIBHKeHHE 3apsKEHHBIX 9acTHI B MarHUTHOM none. Cuna
Jlopenna. Hupkymsuus Bektopa H u B. 3akon noigHoro Toka. MarautHoe mose cojieHou1a M Topouaa. [1oTok BeKTopa MarHUTHOU
unaykuuu. Teopema I'aycca ans nosss B. Ilotok Bekropa B yepes conenounn.

Tema 4.2. MarautHas uaaykuus. Teopust MakcBeia 11 2J€KTPOMarHUTHOTO OIS

Pa6oTa no nepemenieHno MPOBOIHUKA U KOHTYpa C TOKOM B MArHUTHOM Moe. DleKTpoMarHuTHas MHAykuus. 3akoH dapazes u
€ro BBIBOJ] U3 3aKOHA coxpaHeHus 3Heprun. IIpasuno Jlenua. fIpnenue camouHaykiuu. IHOyKTUBHOCTE KOHTYpa. DJ1C
CaMOMHAYKINH. B3aumHas nHIyKIus.

MarnurHoe nose B BemecTse. TUIbl MarHeTHKOB (JiMa-, apa- 1 peppoMarHeTHKN), UX ¢pusndeckas npupoaa. HamarHuaeHHOCTS.
MarnuTtHas npoHUIIaeMocTh BemecTBa. OCHOBBI Teopun MakcBeiia. Tok cMmemeHus. Y paBHeHuss MakcBeluia B MHTETpalIbHOM
bopwme.

IonsTHe 0 nepeMeHHOM Toke. OMHUYECKOe, peaKTUBHOE (EMKOCTHOE U MHIYKTHBHOE) U ITOJHOE COMPOTUBICHUS LENHU IePEMEHHOT0
Toka. 3akoH OMa /I el NEPEMEHHOr0 TOKa. MOIIHOCTD, BbIEIsIeMas B LIEMH NEPEMEHHOTO TOKA.

OnexTpoMarHUTHBIE KosieOanms. ["apMOHUUECKHe, 3aTyXaloOHe U BEIHYK/IeHHbIE KoeOanus. [lonaTie o pe3oHaHce.
OnexTpoMarHUTHBIC BOJIHBI U UX cBoiicTBa. I1Ikana aeKTpOMAarHUTHBIX BOJH.

Paznen 5. OnTuxa

Tema 5.1. @usnyeckas onTuka

OCHOBHBIE 3aKOHBI T€OMETPHUYECKON ONTHKH. AOCOMIOTHBIN U OTHOCUTEBHBIN MMoKa3aTenau npeiomieHus. x ¢puszndeckuit cMbIc.
SIBnenne nonHOTo BHyTpeHHEro otpaxeHus. CeroBozbl. Chepuueckue 3epkana. Popmyia sepkana. [locrpoenne nzodpaxeHnii.
Tonxkwue mua3b1. @opmyna muH3BL. [TocTpoeHne H300pakeHIH.

BounHOBasI aeKTpOMarHUTHAS IPUPOAA cBeTa. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJH. Bpems u amiHa
KorepeHTHOCTH. [IpocTpancTBeHHast KorepeHTHOCTb. VIHTepdepennus ceera. Metons! HabmoneHus naTrepdepeniu ceera. Pacuer
uHTepdepernun B onbite FOHTa. IHTepdepeHnrs cBeTa B TOHKUX IUICHKaX. [10JI0CH paBHOW TOJIIMHEI U PaBHOTO HAKJIOHA.
Kompua Hetotona. IIpuMenenne nHTEpEpeHIINN B HAyKe U TEXHHKE.

Judpaxuus ceeta. [Tpunimn INolirenca-®penens. Metoz 300 @penens. Judpakuus Openens Ha KpyriioM OTBEPCTHH U TUCKE.
Judpaxuust Ha mpocTpaHcTBeHHOI pemetke. Popmyna Bymbsda-bparra. Pentrenorpadudeckoe nccienoBaHue CTpyKTypbI
Kkpuctawos. [ToHsTHe 0 Tomorpaduu.

Ionstpusanus ceera. EcTecTBeHHBIN 1 MONAPU30BaHHEIN cBeT. 3akoH Mantoca. [Tonspusanus cBeTa IpH OTPAKEHHH U
MpeIOMJIEHUH Ha TPaHHLE JBYX IU3IEeKTPUKOB. 3akoH bprocrepa. JIBoitHoe myuyenpenomiuenue. ITpusma Hukomst. Ionsponsast u
MOJPHU3AI[IOHHBIE TTPU3MBL.

HckyccrBenHas ontrdeckas annmzoTponus. Dddexts! Keppa n @apanes. OnTrdecku akTHBHBIC BelecTsa. Jlucmepcus cera.
DJeMeHTHI 3JIeKTPOHHON Teopuu nucnepcuu cseta. [lornomenue (abcopOrust) cBeta. 3akoH byrepa.

Tema 5.2. KBanToBas onTHka

TermoBoe U3TydeHHE U €T0 XapaKTePUCTHKH. AOCOIOTHO YepHoe Teno. 3akoH Kupxroda. 3akon Credana - Bonpimana.
Pacmipenenenue 3HEpruy B CrieKTpe aOCOIIOTHO YEPHOTo Tesa. 3aK0oH cMeleHus Buna. @opmyna Penes-[xuHca.

Ssnenue horoaddexra. Buenrnuii porord ekt u ero 3akonsl. DoToHbI. YpaBHeHHE DHHIITEWHA 1T BHEITHET0 GoTodddekra.
Macca u nmmyisce GoTona. [lapnenue ceera. Onpits! JIeOenena. Jlasepsl, mpuHINT NEHCTBHS, YCTPOHCTBO M IPUMEHEHHE.

Paznen 6. ATromHas u sigepHast puznka

Tema 6.1. Ctpoenue aroma

Mopemn aromoB Tomricona u Pesepdopaa. DMmuprdaeckne 3aKOHOMEPHOCTH B CIIEKTPax UCITYCKAHHS M OTJIOMIEHHS aTOMOB.
Dopmyna Punbepra. JInneituarsiii ciekTp aroma Bogopoaa. OCHOBHBIE CePUH CHEKTPAIbHBIX JINHUN.

Bonna JIyn ne bpoiins. OneiTHOe 000CHOBaHUE KOPIYCKYIAPHO-BOJIHOBOTO Ayalnu3Ma CBOICTB BemiecTBa. COOTHOLIEHUS
HeompeeneHHocTel ['elizeHOepra kak MposiBJICHHE KOPITYCKYIIPHO-BOJTHOBOTO Jyali3Ma CBOICTB MaTepuu. BomHoBas GyHKIUS 1
ee craTucTuuecKuil cMeici. YpaBHeHue Illpénunrepa aAns craoHapHBIX COCTOSHUM.

IToctynarel bopa. BopoBckas Teopust aToMa BOZOPOAa U BOIOPOIONIOI00HOTO HOHA. ATOM BOAOPO/Ia B KBAHTOBOI MEXaHUKeE.
KsanToBsle unicna. Crine snekTpoHa. CnnHoBoe kBaHTOBOE uncio. [Tpunnun INaynu. Pacnipenenenue 3n1eKTPOHOB 1O COCTOSTHUSIM.
Tema 6.2. SInepHas puznka

PertreHosckue criekTpsl. 3akoH I'. Mosnu. [Tornomienue, CIOHTAHHOE U BEIHYXICHHOE H3nydeHue. [ToHsTne 00 OnTHYeCKuX
KBaHTOBBIX I'eHepaTopax (J1a3epax). Pasmep, coctas u 3apsiy aToMHOTO siipa. MaccoBoe u 3apsnoBoe uucia. Jledekt maccsl n
SHEPIUs CBSI3M A1pa.

B3aumMopnelicTBUEe HYKJIIOHOB U IIOHATHE O CBOUCTBAX U MPUPOAE AACPHBIX CHI. Monenu sapa. PanuoakTUBHOE U3IIy4eHHUE U €T0
BUIbI. 3aKOH PaIMOAKTHBHOIO pacmhaia. 3aKOHOMEPHOCTH U MPOUCXOXKAeHHE anb(da, OeTa - 1 raMMa-u3IydeHus aTOMHBIX SAep.
ITonsTHE 0 AAEPHBIX PEaKLHAX U UX OCHOBHBIX THNaX. McKyccTBeHHas paluoakTUBHOCTD. [leneHue Tsokensix saep. Lennas
peakmust nenenus. [loraTue o simepHoi SHepreTrke. Peakis CHHTe3a aTOMHBIX siiep. [IpobieMa yrpaBisieMbIX TEpMOSIEPHBIX
peakiuii. DneMeHTapHbIe YacTHIbl. X Knaccupukanus.

6. POHJ OIIEHOYHBIX CPE/ICTB




6.1. IlepeyeHb BUIOB OLIEHOYHBIX CPEICTB

BrinosnHenue u 3amuTa 1a00paTopHbIX padoT
BrInosiHeHHE caMOCTOSITENBHBIX paboT

3ager
Ox3ameH
6.2. TeMbl NHCBMEHHBIX PadoT
6.3. KoHTpoJIbHBIE BOIIPOCHI U 3aJaHUS
1 cemectp
OTKpBITBIE BOIPOCHI
Bompoc Nel

TTouemy ckOpoCTh MaIeHUs TENl B BaKyyMe He 3aBUCHUT OT uX Macchl? ONUIInTe, KaKue CUIIBI JSHCTBYIOT Ha TEJO, KOTAa OHO MaJaeT,
U KaK 3TU CUJIbI BIUSIOT Ha YCKOPEHHE Tea.

Otset: CKOpOCTh MaJieHus TeJl B BAKyyMe HE 3aBUCHUT OT X Macchl OJaroaapsi 3akoHy BceMUpHOro tarorenust Hetorona. CornacHo
STOMY 3aKOHY, CHJIa TSDKECTH JCHCTBYET Ha BCE TeJla OJIMHAKOBO, MPOMOPLIUOHATBEHO UX Macce. OIHAaKO, MOCKOJIbKY Macca TakKe
oTIpenieNsieT HHEPTHOCTH Tena (COMPOTHUBICHUE N3MEHEHHIO CKOPOCTH), YCKOPEHHE, KOTOPOE UCIIBITHIBAET TENIO, OKAa3bIBACTCS
MOCTOSIHHBIM M HE 3aBHCALIMM OT Macchl. OCHOBHBIE CHIIBL, IEHCTBYIOLIME HA MAaolIee TeJI0, — JTO CHJIA TSHKECTH U
COTIPOTHBIICHUE CPeIbl (B CIydae OTCYTCTBHS Cpe/ibl, Kak B Bakyyme). B Bakyyme CONpOTHUBIIEHUE OTCYTCTBYET, U €IMHCTBEHHBIM
(hakTOpOM OCTaeTCs TPaBUTAIIHS, KOTOpasl YCKOPSIET BCE Tea OJMHAKOBO.

Bompoc No2

OOBsicHUTE, TOYEMY BO3/IyX B KOMHATE MMEET IOCTOSIHHYIO TeMIIepaTypy, XOTs TeMIlepaTypa CTeH KOMHATBI MOXKET MEHAThCS. UTo
IIPOMCXOJUT C HEPrUel MONEKyl Bo3ayXxa?

Ortset: Temnepatypa Bo3gyxa B KOMHaTe OAJEPKUBAETCA IIOCTOSHHOM Giarofapst mpoueccy Teruonepeiaun Mex Iy BO3LyXOM U
creHamu. Korzia cTeHbl HarpeBarOTCs WM OXJIAXKJAI0TCS, OHM IIEPEaloT TEIIO BO3yXY, KOTOPBI, B CBOIO 04€peb, paCIpEAEIeT
3Ty 3HEPTHIO CPEH CBOMX MOJIeKyll. OnHaKo u3-3a 60IBIIOr0 00beMa BO3IyXa 1 €ro CIIOCOOHOCTH IePeMEIINBATHCS, M3MEHEHUS
TEMIIePaTyphl CTEH He MPUBOJIAT K 3HAUUTEIFHBIM U3MEHCHUSAM TEeMIIEpaTyphl BO3IyXa B IIeIOM. DHEPTHs MOJIEKYN BO3ayXa
nepepacipeaenseTcs TakuM 00pa3oM, YTO CPEIHssA KUHETUYecKast SHEpr s MOJIEKyI (KOTopasi olpeelsieT TeMIepaTypy) OcTaeTcs
[IPAKTUYECKU HEU3MEHHOM.

3aKphIThIE BOIIPOCH! C OTHUM MIPABUIBHBIM OTBETOM

Bompoc Ne3

Kaxoii 3aKoH onHchIBaeT B3aMMOJIEICTBHE JBYX TEJ, HAXOISAIIUXCS MO/ TEHCTBHEM CUJIBI TSHKECTH?
a) 3akoH Apxumena

b) 3akon Oma

c¢) 3akoH ['yka

d) 3ax0H BCEMHPHOTO TATOTECHHS

IIpaBusbHblil 0TBeT: d) 3aKOH BCEMUPHOT'O TATOTEHUS

Bompoc Ned

Kakoe ycTpoHCTBO HCTIONB3YETCS ISt U3MEPEHHUS CUIIBI TOKA B JIEKTPUIECCKON IerH?
a) Amnepmetp

b) BoasTmerp

c) Ommetp

d) I'anbBanomMeTp

[IpaBunbHBI OTBET: a) AMIIepMeTp

3aKpBIThIE BOIMPOCH! C HECKOJIBKIMH TIPABMIIBHBIMU OTBETaMHU

Bompoc No5

Kakue U3 nepedrcieHHbIX (PaKTOPOB BIMSIOT HA COCTOSIHUE BellecTBa (ra3000pa3Hoe, )KHUIKOe, TBepIoe)?
a) Temneparypa

b) JaBnenue

¢) OobeMm

d) Momnspras macca

¢) Cuna mpUTSDKEHUS MEXIY MOJIEKyIaMH

f) Xumuueckuii coctan

[TpaBuiBHBEIE OTBETHL: a, b, €

Bonpoc Ne6

Kakne nprOops! HCIIOIB3YIOTCS VISt H3MEPEHHUS JISKTPUIECKUX BEITNYUH?
a) Ammepmerp

b) BoasTmerp

c¢) Tepmomerp

d) Manomertp

e) Ommertp

f) Bapomerp




IIpaBusIbHBIE OTBETHL: @, b, €

Bompocs! Ha ycTaHOBIEHHE TOCIEI0BATEIEHOCTH

Bomnpoc Ne7

YcraHOBHUTE NPaBUIIBHYIO MOCIIEIOBATEIBHOCTD STAIIOB JBU)KCHUS TeJa, OPOIICHHOTO BEPTHUKAIBLHO BBEPX.
Teno mocTuraeT MakKCUMabHOH BBICOTHI.

Teno HauMHAET ABMKECHHE BBEPX.

Teno nBHXKETCS BBEPX C 3aMEICHHEM.

Teno HauMHAET MajaTh BHU3.

Temno Bo3Bpamaercst B ICXOAHYIO TOUKY.

HpaBI/IHLHaH IOCIE0BATENIBHOCTE: 2 =3 — 1 —>4 — 5

PN

Bompoc Ne§

YcTaHOBHTE PaBIWIIBHYIO MTOCIIETIOBATELHOCTH MPOIECCOB, MPOUCXOSIINX PU paboTe TpaHCPopMaTopa.
MarauTHbIM IOTOK U3MEHSAETCS.

Bropuunas 0OMOTKa reHepUupyeT JIEKTPUUIECKUN TOK.

BropuyHas 0OMOTKa MOTyJaeT MepeMeHHBIH TOK.

Bo BropmuHoit odMoTke Bo3HmKaeT D/IC.

[lepeMeHHBIH TOK MOJAETCS B MIEPBUYHYIO OOMOTKY.

HpaBHJ‘ILHaH MOCJIEZIOBATENBHOCTE: S —»> 1 -4 — 2 — 3

DR~

BOHpOCLI Ha YCTAHOBJICHHUC COOTBECTCTBUA

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKIYy PU3MUECKUMH BEIMIMHAMHE U MX OMPEICTICHUSIMHU.
duznveckas BEITHYHHA OmnpenencHue

a) Mmmynsc 1) IIpousBeneHue Macchl Ha YCKOpPEHUE

b) Cuna 2) BenmuuHa, XapakTepusyromas JBHKEHUE Tea

c) YckopeHue 3) CxopocTh U3MEHEHHSI UMITYIbCa

d) Cxopocthb 4) V3MeHeHre TOJIOKEHUS TeJla OTHOCUTENIBHO BPEMEHHU
[IpaBunbHOE COOTBETCTBUE:

a) — 2)

b) — 1)

c)—3)

d)—4)

Bompoc Nel0

YcTaHOBHATE COOTBETCTBHE MCKIY (1)I/ISI/I‘JCCKI/IMI/I BCJIMYMHAMHU U UX CANMHHUIAMH U3MCPCHUA B Me)x)lyHaponHoﬁ CHUCTEMC CIIMHUIL

(CH).

dusnyeckad BeIuUnHA Enununa uzmepenus
a) DIeKTPUYECKUM 3apsiy 1) Kynon

b) HanpspkeHHOCTS 3mekTpudeckoro nonst 2) Heroron/Kynon
c) IoTeHmman 3MeKTPUIECKOTO MO 3) BonsT
d) EMKoCTh KOHIEHCAaTOpa 4) daparn
[IpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d) —4)

2 cemecTp

OTKpBITHIE BONIPOCHI

Bompoc Nel

OObsICHUTE MIPUHIKIT paOOTHI JIMH3BI M KaK OHa (JOpMUpYeT H300paxkeHne npeamera. Kakue napamerpsl JIMH3bI OTPEAEIISIOT
Ka4eCTBO M300pakeHHs?

Ortset: JIuH3a paboTaeT Ha OCHOBE NpeToMIIeHHUS cBeTa. Kora cBeT mpoXoauT depes IUH3Y, OH H3MEHsET HalpaBIeHUE CBOETO
pacrnpocTpaHeHus U3-3a pa3HULIBI CKOPOCTEH CBETa B BO3AyXE U MaTepHale JIMH3bI. JTO MO3BOJISET JIMH3E COOMpATh MM PACCEHBATh
JIy4H CBCTA, (bOpMI/Ipyﬂ 1/1306pa)KCHI/IG npeamera. OCHOBHEIMH napaMeTpamMu JIMH3bI, OIPCACTIAIOIUMHA Ka49€CTBO I/I306pa)KCHI/I$[,
ABIAIOTCS €€ (POKyCHOE PACCTOSIHUE, TIOKa3aTelb PETIOMICHUS MaTeprana 1 auaMeTp. Yem MeHsbIe GOKyCHOE pacCTOSHHE, TeM
CHUJIbHEE JIMH3a COOMpaeT CBETOBbIC JIyuH, co3/1aBas 4€Tkoe n3o0paxxenue. [lokazarens NpeaoMiIeH s BIMSET HA Yroil OTKIOHEHUS
TydeH, a OOIbIION THaMETP YMEHBIAET UCKa)XKCHNUS U YBEIIMYNBACT IPKOCTh H300pasKeHHS.

Bompoc Ne2

Onwumnrute Mojens aroma bopa u 00bsICHUTE, KAKUM 00pa3oM OHa OOBSCHACT CIICKTP M3IydeHUs BoAopoaa. Kakue orpaHHueHMs
HMEET 3Ta MOJICITH?

OtBet: Mozens atroma bopa mpeanonaraer, 4To 3JeKTPOHBI BPAIIAIOTCSI BOKPYT siApa 10 CTAIIMOHAPHBIM OpOUTaM, HaX0AACh Ha
(hUKCHPOBaHHBIX JHEPreTHYCCKUX YPOBH:X. [Iepexo/] AIeKTPOHOB MEXKY STUMH YPOBHSIMHE COIPOBOXKAACTCS U3TYYCHUECM HITH




MOTTIOMIEHHEM KBAaHTOB CBETA, YACTOTA KOTOPBIX OMpeeseTCsl Pa3HOCTBIO YHEPTHI YpOBHEH. DTa MOJIETIb YCIIEIIHO OOBACHIET
JMHEHYaThIi CIIEKTP BOJOPOAA, MPEICKa3bIBasi TOUHbIE YaCTOTHI H3Iy4aeMbIX (poTOHOB. OIHAKO OHA OrpaHHYEHA JIUIIb HTPOCTBIMU
aTOMaMH U HE YUUTHIBACT KBAHTOBO-MEXaHIMIeCKHe (P (PEKTHI, TaKHe KaK CITUH JICKTPOHA U HEONPEICIEHHOCTD MTOJI0KEHHS.

3aKpbIThIe BONPOCHI C OJHUM NPABUIILHBIM OTBETOM

Bompoc Ne3

Kaxkas n3 mepedncIieHHBIX JUH3 00J1aJaeT CIOCOOHOCTRIO COOMPATh NMapaJUIeIbHBIC TIydH CBETa B OJJHOM TOUKe?
a) PacceuBaronias nmuH3a

b) Cobuparomast THH3a

¢) J1BosiKO-BOTHYTasl IMH3a

d) ITnocko-BorayTas nuH3a

IIpaBusbHbIii 0TBeT: b) Cobuparomas T1MH3a

Bompoc Ned

Kaxoit anement Ilepuoaudeckoi cuCTeMbl IMEEeT HAUMEHBIITHH aTOMHBIIT HOMep?
a) Bomopon

b) 'enwmid

¢) JIutuit

d) Yrnepon

[IpaBuibHbIi 0TBET: a) Bomopox

3aKphIThIC BOMPOCHI C HECKOJIIBKUMU TPABUIIbHBIMHA OTBETAMHU

Bormpoc Ne5

Kakue u3 nepeyrclieHHbIX SBICHUH OTHOCATCS K ONTHYeCKUM d(dexram?
a) NuaTepdepentis

b) Huddysus

¢) Pedppakius

d) Pe3onanc

e) ducnepcus

f) KonBexkitus

[TpaBuIIBHBIC OTBETHL: 4, C, €

Bonpoc Ne6

Kakne s1meMeHTBI BXOJST B COCTaB sijpa aToMa?
a) [IpoToHsI

b) Helitpons!

¢) DIIeKTPOHBI

d) [Tosurponsr

€) AHTHUIIPOTOHBI

IIpaBusibHBIE OTBETHL: @, b

BOHpOCI)I Ha YCTAaHOBJICHUC MOCJICAOBATCIBHOCTH

Bompoc Ne7

YcTaHOBHTE MPABHIIBHYIO ITOCIEI0BATEIIFHOCTD IIPOXOKACHHS CBETa Yepe3 COONPAIOIIYIO JIHH3Y.
1. CBeTOBBIE JTy4H CXOAATcA B (DOKyce TOciie MPOXOXKICHUS depe3 JIMH3Y.

2. [TapaienbHble CBETOBbBIE JIyUH IIONAJAI0T HAa MOBEPXHOCTDH JIMH3BL.

3. ITocne npenoMiieHUs B JIMH3€ CBETOBBIC JIy4H HAYMHAIOT CXOAUTHCH.

4. JIydn nepecekaroT INIaBHYIO ONTHUYECKYIO OCbh JIMH3BL.

IIpaBusbHas OCHENOBATENBHOCTD: 2 — 3 — 4 — 1

Bomnpoc Ne§

YcTaHOBHTE IPAaBIIIBHYIO TIOCIIEIOBATEIBHOCTD COOBITHI, TPOUCXOISIINX IIPU PaJHOaKTHBHOM pacmaje albgha-qacTUICH.
I. OO0pa3zyeTcs HOBBIH 2J€MEHT C MEHBIIUM aTOMHBIM HOMEpPOM.

2. Slnpo ucmyckaer anb(a-4acTuiy.

3. Uucao NpoTOHOB yMEHBIIAETCS Ha 2.

4. Yucno HEHTPOHOB yMEHbIIaeTCs Ha 2.

[IpaBuiibHAs TOCTEAOBATENBHOCTD: 2 — 3 — 4 — 1

Bormnpoce! Ha ycTaHOBIIEHHE COOTBETCTBUS

Bompoc Ne9

YCcTaHOBHTE COOTBETCTBUE MEXKITYy ONTHYSCKIUMH SIBICHUSIMHA U UX OTIHCAHISIMH.

OnTuyeckoe sIBICHUE Onucanue

a) OrpaxeHue 1) Usrubanue cBETOBBIX JIydeil MpHU MEepeXoje U3 OAHON Cpeibl B IPYTYIO

b) [penomiieHue 2) Bo3BpalieHue cBETOBOTO Jyda 00OpaTHO B Cpelly IpU BCTpEUe C TPAHHUICH pasnena cpes
¢) dudpaxmmst 3) Paznoxenne 0eoro cBera Ha IBETa CIIEKTpPa

d) Hucnepcus 4) OTKJIOHEHHE CBETOBBIX BOJIH MPHU MPOXOXKJICHUU Yepe3 y3KYIO LIeNb UM OTBEPCTHE




IIpaBunbHOE COOTBETCTBUE:
a) —2)
b) — 1)
c)—4)
d)— 3)

Bonpoc Nel0
YcTaHOBHTE COOTBETCTBUE MEXKIy YACTHLIAMH, BXOAALIMMHU B COCTAaB aTOMa, M UX CBOWCTBAMHU.
Yactuna CBOWCTBO

a) DJIEeKTpOoH 1) ITomoxuTEeTHHBIN 3apsin

b) IIpoton 2) OrpunarenbHBIA 3apsin

¢) Heiirpon 3) HeliTpanbHslii 3apsn

d) Iozurpon 4) Nmeer Maccy, OIM3KYyI0 K Macce 3JIEKTPOHA, HO MOJIOXKHUTEIbHBIA 3apsiy
IIpaBuIbHOE COOTBETCTBUE:

a) —2)

b) — 1)

c)—3)

d)—4)

6.4. Mertoauueckue MaTepuaJibl, ONpeae/sonme npoueaypbl OeHUBaHUuA

MeTtoanka omeHKH J1abopaTOPHBIX PaboT

CTyIeHT TOJDKSH BBIIOIHUTD M 3aIlIUTUTh J1a00paTOpHbIC PabOThI, IPEIyCMOTPEHHBIC IPOrpaMMON TUCHHUILTHHEL JlabopaTopHas
paboTa cuuTaeTCs 3aIIUIICHHO IPH YCIIOBUHU YOBICTBOPUTEIBHBIX OTBETOB Ha HE MeHee 85% BceX KOHTPOJIBHBIX BOIIPOCOB,
MIPUBEICHHBIX B KOHIIE KOXKJIOH paOOTHI.

MeTtoauka 3ayeTa 1o JUCIHUILINHE
3ayer 1o JAUCIHUIIIIMHC BBICTABIIACTCS 110 pE3yIbTaTaM CHCTEMATHYCCKOM pa60T1)1 CTYACHTA B TCUCHUC CEMECTpaA.

MerToauKa OLIEHKH 3K3aMeHa MO JUCHUIIINHE

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

B pamkax TeopeTHueckoi 9acTu 0O0ydaromuiics, Ui KaKA0ro 3a1aHus, (GopMyIHpyeT NPABUIIBHBIE C €70 TOYKH 3PEHUS] OTBETHL.
3a7aHue CUNTAETCS BHINOJHEHHBIM B TOM CIIyyae, €CIU JaHbl BEpHbIE OTBETHI HA BOMPOCHL. B MpoTuBHOM citydae 3afaHue
CUYHUTAETCSl HEBBITIOIHEHHBIM.

IIpakTHyeckas 4acTh 3K3aMEHa 110 JUCLUIUIMHE NIPEJCTABIAET 3a1a4l, HAIIPABICHHbIE HA BBIABICHHE BO3MOXKXHOCTU IPAKTUYECKOIO
HNPUMEHEHUS! KOHKPETHOTO TEOPETHUECKOTO paszena.

OK3aMeH BBICTABIISIETCS C YUETOM PE3YNBTATOB BBIIIOJIHEHUS TEOPETHYECKOH M MPAKTUYECKON YacTeil B COOTBETCTBUH C
TPUBEICHHBIMH HIDKE TPEOOBAHUAMH.

5 (oTaM4HO) >85 Bce 3aaHust BBINOIHEHB! B COOTBETCTBUH C TPEOOBaHUAMH, B IOJHOM 00beMe U 0e3 OIIHOOK.

4 (xoporo) 75+84 Bce 3amaHus BEIONHEHBI 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 OImHOOK.

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

2 (HeyIOBIETBOPUTEIHHO) <50 BrimonHeHO MeHee BYX 3aIaHUM B COOTBETCTBHH C TPEOOBAaHWAMH, B 00beMe

JOCTaTOYHOM JUIA 00IIeTO (YHKIIHOHUPOBAHUS CUCTEMBI
HToroselii 0ant 3a 5Kk3aMeH BBICTABIISETCS N0 OLIEHKE XyAllel yacTi. B CIOpHBIX cilydasx NpenojaaBaTellb BIPaBe 3a1aBaTh
YTOUHSIOIIUE BOIPOCHI U 1aBaTh JONOJHUTENbHbIE IPAKTHUECKUE 3aJaHUS.

7. YHEBHO-METOJUYECKOE 1 TH®POPMAIIMOHHOE OBECINIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenyemasi iuTepaTypa

7.1.1. OcHoBHas JiuTEpaTYpa

ABTOpBI, COCTaBUTENU 3aryiaBue WznarenscTBO, oA
JI1.1 | Tpodpumona Taucus Kypc ¢usuku: yued. mocobue 11 HHKESHEp.-TEXH. CIeIl. By30B Mocksa: Axkanemus, 2010
HBaHoBHA
JI1.2 | Bukynos CtaHucnas du3mKa: 3a1a44 A1 CAMOCTOAT. PEILIEHUS IS CTyJE€HTOB BCEX CIIELL. Hosocubupck: HI'ABT,
Bukroposuy, 0u. ¥ 3204. hopM 00yueHHUS 2011
Tpeinkrna Enena
TpangueBHa
JI1.3 [CurnmoB Brnamucnas | Onruka. @usmka aToma: 1ab0paTOPHEINA IPAKTHKYM IO (DH3HKE Hosocubupck: CI'YBT,
HBanoBuy, 2016
IIpoTononosa Huna
[TaBnoBHa
JI1.4 |Buxkynos C. B., ®dusmka: cCOOPHUK 3a7a4 Hosocubupck: CI'YBT,
Curumos B. ., 2017
Tpsinkuna E. T.




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

JI1.5 | HuxkureHko AHaToaui
T'eopruesuny, SlkoBnes
Buagumup
Huxomaesuu,
Curnmos Biagucinas
MBanoBuy, TpbeIHKUHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'otoBaHOB
Muxaun Hukonaesuu

JlabopaTopHBIi MPAKTHKYM 10 MOJIEKYISIPHOH (hU3UKe: IPaKTHKyM

Hosocubupck: CI'YBT,
2019

JI1.6 | Huxurenko AHaTomui
I'eopruesuny, Sxosies
Buagumup
Huxomaesuy,
CurumoB Bnagucmas
WBanoBuy, TpeiHKUHA
Enena TpanuesHa,
IIporononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaun HukonaeBuu

JlaGopaTOpHEIi MPAaKTHKYM IO MOJIEKYIISIPHOH (hH3UKe: TPAKTHKYM

Hosocubupck: CI'YBT,
2019

Huxnrenko Anatonuit
I'eopruesuy, SIkoBieB
Bnagumup
HuxonaeBuu,
CurumoB Branucnas
WBanosuy, TpeiHKHHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBmoBHa, ["'onoBaHoB
Muxaunn HukonaeBuu

JIabopaTOpHBIi MPAKTHKYM T10 MEXaHHUKE

Hosocubupck: CI'YBT,
2018

7.1.2. Jlono/HUTEIbLHAS JIATEPaTYpa

ABTOpBI, COCTaBUTEIN

3arnaBue W3narenscTBO, TOI

JI2.1 | Opnos Tpanuit
Bacunbesuu,
CuHIOKOB Muxaui

IleTpoBuu

JlabopaTopHBIii PAKTUKYM 110 (PHU3HKE. DIEKTPUIECTBO, MATHETU3M

Hosocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIIMHBI (MOAY JIS)

Hasnauenne

Ob6opynoBaHue

VYueOHas AyITUTOPHS JUTS
NPOBEJCHHS TEKYLIEr0 KOHTPOJIS
U IPOMEXXYTOUHOM aTTecTaluu

AymutopHas nocka; Kommiekr ydeOHoH wmebenn; JlaGopaTopHble CTeHIBI: YHHBEpPCAIBHBIN
CTeHI «3aKOHBI TOCTOSHHOTO TOKay», 6 mr.; JlabopatopHas ycraHoBka: OmnpeneneHne
TOPU30HTANBHOM cocCTaBisiomeld MarHuTHoro mois 3emiu, 4 wT. OmnpeneneHue YCKOPEHUS
CHJIBI TshKeCTH 1o cnocoOy beccenst, 6 mt.; Mastauk OGepGeka, 2 wT.; MaxoBoe Koneco, 4 mirT.;
Ompenenenne  ckopocTH  3Byka; OrmpeneneHne OTHOMICHHS — TEIDIOEMKOCTEH, 2  IMIT.;
JIabopaTopHOoe obopynoBanue: Habop 31eKTpom3MepuUTeNbHBIX mpubopoB, 2 mrT.; Habop
000pyIOBaHYS TS BBIYMCIICHUS OTPEITHOCTEH M3MEPEHHH, 6 INT.

JlabopaTtopuss onTUKH W (HU3KUKH
aToma - y4eOHas aymIuTOpHS I

AymutopHas pocka; Komrutekt ydeOHo# Mebenm; JlabopatopHsle ycraHoBKH: OmpejencHue
TJIaBHOTO (POKYCHOTO paccTOSHHA JIMH3BL, OIpeneneHne Mmokas3aTels IPeIOMICHHS KUIKOCTEH ¢

IIPOBEIEHUS 1abopaTOpHBIX | ToMomIbl0  pedpakTomerpa AO6Ge; OmnpeneneHue [UIMHBI BOMHBI  Jlazepa IPU  [MOMOIIU

3aHATUI IudpakunoHHON pemerky; OnpeneneHHe KOHIEHTPAIMM CaXapHBIX pacTBOPOB C HOMOIIBIO
caxapuMerpa, 2 mr.; OrmnpeneneHne TeMIepatypsl packanéHHoro Tena; MccienoBaHue
JIMHEWYaTOro CIEeKTpa BOAOPO/Ia M OTPEIEIeHUs MOCTOSHHOM Punbepra

YuebHas ayJUTOpHs quist | AynutopHast nocka; Komruiekt yde6HOM Mmebenu; MynsTumenuitHoe o0opynoBaHHE: HPOEKTOP

MMPOBEACHUA TCKYUICTO KOHTPOJIA
u l'[pOMe)KyTO‘IHOfI aTTeCTaluin

(cTaumoHapHbIii), 3kpaH (craumoHapHslii), 1K (mepeHocHoi)




