MUHHUCTEPCTBO [MIPOCBEIIEHUS POCCUCKOI ®EJIEPALIUU

(denepasbHoe rocygapcTBeHHoe 0101KeTHOEe 00pa3oBaTeibHOE YUpPesKIeHHe BbICIIero 00pa3oBaHus
«KpacHosipckuii rocy1apcTBeHHbII NeAarorn4ecKuii YHuBepcuTeT
um. B.II. AcradpneBar»

(KT'ITY um. B.II1. AcradbeBa)

HPEI[METHO-METOI[H‘IECKHFI MOYJIb
(ITPOPUNJIb PU3UKA)
O0mas ¥ 3KcnepuMeHTAJIbHAsA PU3NKA
paboyas nporpaMma JUCIHUIIAHBI (MOTYJIS)
Ksanndukarus Bakanasp

44.03.05 ®uzuka u texnonorus (0, 2023).plx

®dopma oOyueHns O4Hast

OO0mmast Tpy10eMKOCTb 22 3ET

Yacos 1mo yueOHOMY IUTaHy 792 Bupl KOHTPOJIST B ceMecTpax:
B TOM YMHCIIE: 9K3aMeHsl 2, 3,4, 5,7
ayJUTOPHbBIE 3aHATUS 342
caMoCTOsTeIbHAs paboTa 270

KOHTaKTHas paboTa BO BpeMs
npomexyro4yHoit arrecrauuu (UKP)

1,65

4acoB Ha KOHTPOJIb 178,35

Pacnpeue.ﬂe}me YacCoB JUCHMILIMHBI 110 ceMecTpaM

Cemectp
(<Kypc>.<Cemectp Ha 2(1.2) 3(2.1) 4(2.2) 5(3.1) 7(4.1)
Kypee>) Uroro
Henens 17 5/6 17 13 4/6 16 2/6 14 2/6
Bun 3austuit VI P VI PIl VI P vII PIT VI PII VI PII
Jlexrmu 30 30 30 30 30 30 22 22 16 16 128 128
JlaGopatopHsie 56 56 56 56 46 46 28 28 28 28 214 214

Kounrakrnas paéora 0,33 10,33 0,33 (0,33 0,33 (0,33 (0,33 (0,33 0,33 (0,33 [1,65 1,65
(mpomexxyTodHast
aTTeCTalMs) HK3aMEHbI

B tom uncie B popme (6 6 6 6 6 6 4 4 4 4 26 26

MPaKT.MMOATOTOBKH

Hroro ay. 86 86 86 86 76 76 50 50 44 44 342 342
Konrakthas padora [86,33 |86,33 186,33 86,33 |76,33 |76,33 |50,33 100,33 [34,33 |24,33 [343,05 |343,6D
Cam. pabota 22 |22 o4 |94 [104 104 [22 ]]22 Rabd Sﬂ‘éamﬁﬂ 0.
Yachbl HA KOHTPOJIb 35,67 (35,67 (35,67 |35,67 |35,67 |35,67 |35,67] (35,67 |35,67 (35,67 |178,35 (178,35
HUroro 144|144 (216 216 |216 |216 |108 | [XB8e/|EOBCOPEOG2FOpTEETFFEITFGRA4ADE
Hencreutenen: ¢ 14.04.2023 go 07.07.2024
L
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1. LIEJIM OCBOEHMSI JUCIUILTAHBI (MOAY.JIST)

(bopMupOBaHKE HABBIKOB M YMEHHH [Tl HCIIOJIb30BAaHHS TEOPETUUECKUX M MPAKTUYECKUX 3HAHUHN JUISl IIOCTAHOBKH M PEICHHS
HCCIIEIOBATENBbCKUX 33/1a4 B 00JaCTH O0IIeH U SKCIIEPUMEHTAILHON (U3UKH, IPHOOPETCHHUE YMEHUH U CIIOCOOHOCTEH K aHAIN3Y
(M3HYIECKUX SIBJICHUI, K COOTHECCHUIO (PH3UYECKHX SBJICHHUN CO CMEXHBIMU HAYYHBIMH 00JIACTAMHU, HOPMUPOBAHHIE CIIOCOOHOCTH
BOCIIPHHUMATb, IOHMUMATh U aHATU3UPOBATH (DU3HYCCKHE SIBJICHHS C YYCTOM HCTOPHYESCKOTO PAa3BUTHS 00IIeH (pU3UKH, a TAaKKe C
YYETOM €€ COBPEMEHHOTO Pa3BUTHs, (HOPMUPOBAHHE CITIOCOOHOCTH OMPEACICHIsI COOCTBEHHBIX BO33PEHHH OTHOCUTEIHEHO
JTIUCKYCCHOHHBIX TPOOJIEM COBPEMEHHOM 001IeH Gpu3nku

2. MECTO JUCHHUTIIUHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Huxon (pazgen) OIL: |B1 .OI1.09

2.1|TpedoBaHus K NpeaBaApUTEIbLHOI MOATOTOBKE 00y4aOIIEroCs:

2.1.1|Briciast MaTeMaTHKa

2.1.2|BBoaHbIi Kypc GU3HKH

2.2| AucuumianHbl (MOIYJIM) U NPAKTUKH, IS KOTOPbIX 0CBOECHHE TAHHOM TUCUHUILIMHBI (MOIYJIsl) HEOOXO0AMMO KaK
npeauecTByomiee:

2.2.1|Metoauka oOy4yeHus: Qpusnke

2.2.2|Teopetnyeckas Gpuznka

3. KOMIIETEHIIMX OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JNCIIUITJINHbI
MOoAyJist)

YK-1: Cnoco0eH ocylIecTBJSITh NOMCK, KpUTHYECKUI aHAJIN3 U CHHTe3 HH(POPMALNU, IPUMEHATh CHCTeMHBI MOAX0 1JIs1
peleHus MOCTABJIEHHBIX 337124

YK-1.1: lemoHcTpupyeT 3HAHHE 0COOEHHOCTEH CHCTEMHOr0 H KPUTHYECKOT0 MbINLIEHHs, apIrYMEeHTUPOBAHHO (opMUpYyeT
co0CTBeHHOE Cy:KIeHHe U OLleHKY HH(popMannu, NpUHUMaeT 000CHOBAHHOE pellleHne

3HaTb:

Vposenb | |MeeT mmpokue 3HaHHUS 00 0COOCHHOCTSAX CHCTEMHOTO U KPUTHYECKOTO MBIILICHHSI, CBOOOHO apryMEHTHPOBAHHO
(dopmupyeT cOOCTBEHHOE CYXKICHHE U OIICHKY MH(POPMAILIUH, TPUHUMAET 0O0OCHOBAHHOE PEIIICHHUE.

VYpoBens 2 |VImeeT yBepeHHbIE 3HAHUSI 00 0COOSHHOCTSX CUCTEMHOTO U KPUTHIECKOTO MBIIIIEHHS, apT'yMEHTHPOBAaHHO
(dbopMupyeT cCOOCTBEHHOE CYXKJCHUE U OLIEHKY UHGOPMaluy, IPUHUMAET 000CHOBAHHOE PEIICHHE.

VYposens 3 |VIMeeT NOBEpXHOCTHBIE 3HAHHUS 00 0COOEHHOCTSAX CHCTEMHOTO U KPUTUUECKOTO MBIIUICHHS, apTYMEHTHPOBAHHO
(dopmupyeT cOOCTBEHHOE CY)XKICHHUE U OLICHKY WHPOPMAIIH, TPUHUMAET 000CHOBAHHOE pElIeHHE C IIOCTOPOHHEH
ITOMOILBIO.

YMmern:

VYposens | |CB0oOOIHO MPUMEHSIET Ha IIPAKTHKE OCOOEHHOCTH CUCTEMHOTO M KPUTUYECKOTO MBIIIIEHHS, apT'yMEHTUPOBAaHHO
(bopMupyeT COOCTBEHHOE CYXKICHHE U OIIEHKY HH()OpPMaLH, IPHHAMaeT 000CHOBAaHHOE PEIICHHE.

VYposens 2 |IIpumeHsieT Ha MpakTHKE OOJIBIIMHCTBO OCOOEHHOCTEH CUCTEMHOTO ¥ KPUTHUYECKOTO MBIIIJIEHUS], apr'yMEHTHPOBAaHHO
(bopmMupyeT COOCTBEHHOE CYXKICHHE H OIIEHKY HH()OpPMaLiH, IPHHAMaeT 000CHOBAaHHOE PEIICHHE.

VYposens 3 |IIpumeHsieT Ha MPAKTHKE HEKOTOPBIE OCOOCHHOCTH CUCTEMHOTO ¥ KPUTHYECKOTO MBILIIEHUS, apIyMEHTUPOBAHHO
(bopMupyeT COOCTBEHHOE CYXXJICHUE U OLIEHKY MH(POPMAIIH, TPUHIMAeT 000CHOBaHHOE pelIeHUe C MOCTOPOHHEH
HOMOLIBIO.

Baagertn:

VYposens |  |YBepeHHO BazeeT BCEMU 0COOCHHOCTAMH CUCTEMHOTO M KPUTHUYECKOTO MBIIIJICHUSI, apT'yMEHTHPOBAaHHO (OPMHUPYET
COOCTBEHHOE CYKACHHUE U OICHKY HH()OpPMAINH, TPHHAMAET 0O0CHOBAHHOE PEIICHHE.

VYpoBens 2 |BnageeT GONBIIMHCTBOM 0COOEHHOCTEH CHCTEMHOTO M KPUTUIECKOTO MBIIIIEHHS, apT'yMEHTHPOBAHHO ()OPMUPYET
COOCTBEHHOE CYXJICHUE U OLIEHKY MH(GOPMAIMH, IPUHUMAET 000CHOBAHHOE PEIICHHUE.

VYposens 3 |Bnaneer HEKOTOPEIME OCOOEHHOCTAMU CUCTEMHOTO U KPUTHUECKOTO MBIIUICHHS, ApT'yMEHTUPOBAaHHO (OPMHUPYET
COOCTBEHHOE CYXJCHUE U OLIEHKY MH(GOpPMaLMHU, IPUHUMAET 000CHOBAHHOE PELIEHHUE C IOCTOPOHHEH OMOIIBIO.

YK-1.2: [IpumensieT Jioru4eckue (pOpMbI U NPOLEAYPHI, CIOCOOEH K pedieKCHH N0 MOBOAY COOCTBEHHOM M 1y KOii
MBICJIMTEIbHOM AeATeTbHOCTH

3HaTh:

VYposens |  |MoskeT mepeyrciInTb U 0XapakTepu30BaTh BCE H3yUYEHHBIE JIOTHIEeCKHe (GOPMBI M IPOLETYPhl, TPUMEHIEMbIE AT
pediexcun 1o MOBOLy COOCTBEHHOM U UY>KOH MBICIIUTENILHOMN JIESTEIbHOCTH.

YpoBenb 2 |MokeT nepeduciInTh U 0XapakTepru30BaTh OOJIBITMHCTBO N3YUEHHBIX JIOTHYECKUX (OPM U IIPOLEAYP, IPUMEHIEMbIX
JUisl pedIIEKCHH 0 TTOBOAY COOCTBEHHOW M UY)KOH MBICIHTEILHON JAEATSILHOCTH.

VYposens 3 |MoskeT nepeyrciInTb U 0XapakTepU30BaTh HEKOTOPBIC U3 U3YUCHHBIX JIOTHYECKUX (OPM U MPOLEAYP, IPUMEHSIEMBIX
1111 pehIeKCUH 10 OBOLY COOCTBEHHOM U Uy>KOH MBICIUTENbHON AEATENbHOCTH.

YMeTh:

VpoBenb | |IT07HOCTBIO CAMOCTOSTENHEHO OCYIIECTBIISIET PEPISKCHIO IO TOBOIY COOCTBEHHOW M Ty»KOH MBICIUTENBHOM
JeSITEIbHOCTH.

VYposeHs 2 |B Gonblieii creneHn caMOCTOSTENEHO OCYIIECTBISET PEGIICKCHIO 10 TOBOLY COOCTBEHHON M UY>KOH MBICIUTEIBHON




JACATCIBHOCTH.

VYposenb 3 |OcymectBisieT pedieKCHIo 10 MOBOY COOCTBEHHOM U Uy>KOW MBICIUTEIBHO JESITETbHOCTH TOJIBKO MPU TIOMOIIH

TPEThUX JIUIL.
Baanern:

VYposens | | deMOHCTpUpYeT Ha IPAKTUKE HCIOIb30BaHIE BCEX H3YUEHHBIX JIOTHIECKHX (POPM U IpoLeayp pedaekcHu o IOBOAY
COOCTBEHHOH U UyKOH MBICIUTENILHON AEATENBHOCTH.

VYpoBeHs 2 |[leMOHCTpUpPYET Ha IPAKTHKE HCIOIb30BaHIe OOJIBIIMHCTBA H3YUSHHBIX JIOTHYECKUX (OPM H IPOLEenyp pedaeKcHu
10 IIOBOAY COOCTBEHHOI U Uy»KOH MBICIUTEIBHON AESATENbHOCTH.

VYposens 3 | leMOHCTpUpPYET Ha [IPAKTHKE HCIONb30BaHIE HEKOTOPBIX U3YUEHHBIX JOTHUECKUX (HOPM U Ipoueryp peduiekcuu 1o
MMOBO/LY COOCTBEHHOMW M YYXKOH MBICIHTEILHON CATEILHOCTH.

YK-1.3: AHaIM3HpyeT HCTOUHMKH MHGOPMALIMH ¢ 1eJIbI0 BbISIBJICHUS UX NPOTUBOPEYHii M MOMCKA JOCTOBEPHBIX CYKIeHUMH
3HaTh:

VYporenb | |3Haer paznuyHbIe BUIBI HICTOYHUKOB HH(OpMAIIMU B 00JaCTH O0IICH M SKCIIEPUMEHTAIILHON (PU3HUKH, aITOPUTMBI HX
MIOUCKA ¥ IPU3HAKU IOCTOBEPHOCTH.

VYpoeHb 2 |3HaeT OCHOBHBIE BUJIbI ICTOUHUKOB HH(OpMALUK B 001aCTU 00LIEH U SKCIIEpUMEHTAIbHON (DU3UKY, a TAKKE
ITOPUTMBI UX ITOMCKA.

VYporenb 3 [MIMeeT npezcTaBieHHE O BUIaX UICTOYHHKOB HH(QOpMAIIUU B 001aCTH OOIIEH U 3KCIIEPUMEHTAIBHON (DH3HUKH, a TAKKe
NropuTMax MX IOMCKa.

YMmertn:

VYporenb |  |AHanu3upyet HCTOYHHKH HH(GOPMAIIMHU B 00JIaCTH OOIIIEH U SKCIIEPUMEHTAILHON (PU3UKH, CAMOCTOSITEIIBHO BBISBIISICT
1 OTpeersieT MPOTUBOPEUHS, BEIpaXkaeT COOCTBEHHOE CYXJICHHE, 00OCHOBBIBAET €0 JOCTOBEPHOCTb.

VYpoBenb 2 |AHanu3MpyeT UCTOYHUKH HH(OPMAIIUHU B 00JaCTH O0IIEH U IKCIIEPUMEHTAILHON (DU3UKH, CAMOCTOSITEIIBHO BBISBIISCT
U onpeJessieT IPOTUBOPEUHUS, BEIpaXxaeT COOCTBEHHOE CYXJICHUE, 0O0OCHOBBIBAET €T0 JOCTOBEPHOCTD, IIPU 3TOM
HCIIBITBIBAET HEOOIBIINE 3aTPYIHEHUSL.

VYpoBeHb 3 | AHaNHM3UpPYyeT HCTOYHUKU HHPOPMALUK B 00TaCTH O0LIeH H SKCIIEPIMEHTAIBHOH (DM3HUKH, HE BCET/Ia BBIBILSIET
IIPOTUBOPEUUS, C TPYJOM ONpeessieT JOCTOBEPHOCTh HCTOUHHKA.

Baanern:

VYposenb |  |CB0OOIHO OCYIIECTBISIET AEATEIBHOCTD [0 IIOMCKY UCTOYHUKOB HH(pOpMaIuu B obsactu o01eil u
9KCIIEPUMEHTANBEHON (DU3UKH, Ha OCHOBE BBISBICHHBIX IPOTHBOPEUHH M JOCTOBEPHOCTH CYXKACHHH, BEIOHpaeT
METOJIbI UCCIIEIOBAHMUS.

VYposenb 2 |OcylecTBIISET AESTENLHOCTD 110 TOUCKY UCTOUYHHKOB MH(pOpMALUK B 0071aCTH 00LIeH U 3KCIepUMEHTaIbHOM
(GM3HKH, Ha OCHOBE BBISABJICHHBIX IPOTHBOPEYHI U JOCTOBEPHOCTH CY>KACHHH, BEIONPAST METOABI HCCIIEIOBAHHS, IIPU
9TOM HUCIIBITHIBAET HEKOTOPBIE 3aTPYIHEHUS.

VYposens 3 |C HOCTOPOHHE NOMOIIBIO OCYIIECTBIISIET AESTENBHOCTD 110 IOUCKY UCTOYHUKOB HH(pOpMaLuy B 001acTH 001Iel u

HKCIIEPUMEHTANBHON (DU3UKH.

IIK-1: CnocoGen ocBauBaTh U HCMOJIH30BATH TeOPeTHYECKUE 3HAHNUS U MPaKTHYeCKHe YMEeHHs M HABBIKH B MPeIMEeTHOM

00J1aCcTH NPU pelIeHUH NpodecCHOHATLHBIX 32124

ITIK-1.1: 3HaeT cTPYKTYPY, COCTAB M AMJAKTHYECKHE eIMHUIbI IPeAMeTHOI 00/1acTH (MpenoaaBaeMoro nNpeaMera)

3nate:
VYposensb | |CBOOOIHO OPHEHTHPYETCS B CTPYKTYPE, COCTAaBE M AUNAKTHUESCKUX SAMHUIAX yI4eOHOTO IpeaMeTa oomast u
SKCIIEpUMEHTaNbHas (HHU3UKa
VYposeHs 2 | XOpOILIO 3HAET CTPYKTYPY, COCTaB U JUJAKTUUECKHE eMHUIBEI yIeOHOro IpeaMeTa IpeaMera oomas u
SKCHEepPUMEHTaNbHAS (hH3MKa
VYpoBeHb 3 |B 0CHOBHOM 3HaeT CTPYKTypy, COCTaB U AUNAKTHUECKHIE SANHAIIBI yIeOHOTO IpeMeTa 00Imast i 3KCIIepIMeHTaIbHAs
¢bu3uKa.
YMmern:
VYposeHb |  |YMeeT caMOCTOSATENBHO BBIBIATE OCHOBHBIE TUIAKTUUECKHE SIMHULIBI [I0 TeMaM Y4eOHOro IpeaMeTa oomas 1
SKCHEepPUMEHTaNIbHAS (hH3MKa
VpoBeHb 2 |YMeeT B OCHOBHOM CaMOCTOSTEIBHO BEISIBIISITE OCHOBHBIE JUIAKTHICCKHE €AMHUIBI IT0 TEMaM y4eOHOTo ImpeaMeTa
o01mas 1 SKCIepuMeHTaIbHas QU3NKa
VYpoBeHs 3 |YMeeT BBIBIATH OCHOBHbIE AUAAKTHUECKUE €ANHHUIIBI IO TEMaM y4eOHOro mpeaMeTa o0mas 1 SKCIIepuMeHTalbHas
(u3MKa ToCiIe KOHCYIIBTAINH C IPETIOAaBaTeIeM.
Baaners:
Vposens |  |CB0OOAHO BiaAeeT METOJaMH 00yUEHHs C yUETOM AUJAKTHYECKUX €MHHILI.
VYposeHs 2 | XopoIo BiaeeT METOAAMH OOYUCHHUS ¢ YI€TOM JUIAKTHUCCKUX €AUHHUIL.
Vposers 3 |B ocHOBHOM BameeT METOJaMH O0Oy9IEHHS C YIETOM JUIAKTHYSCKUX SANHHAIL.

IIK-1.2: YMmeeT ocymiecTBJIATH 0TOOP Y4eOHOI0 COAEPKAHUS AJIs €ro peaju3aliu B pa3jJu4HbIX (popmax o0yueHus B

c00TBeTCTBHU ¢ TpedoBanussmu ®IrocC OO0

3HaTh:
Yposerb | [CBOOOJHO OpHEHTHPYETCS B COACPKAaHUU Y4€OHOTO MpeaMeTa o0Ias U SKCIIepUMEHTa bHas (PU3HKA.
VYpoBeHb 2 | X0OpoIo 3HAET coAepKaHue yIeOHOTro peaMeTa 00Imas i SKCIIepUMEHTaIbHas (PU3HKA.




VYposenb 3 |3HaeT 0CHOBHOE cojiep)kaHHe yueOHOro mpeamMeTa o0Ias 1 SKCIIepUMEHTaIbHas (U3UKa.
YMmerTn:

VYposenb | [CaMOCTOSATENHHO YMEET OCYIIECCTBIISATH OTOOP Y4eOHOTO coJiepKaHusl yaeOHOTo mpeaMera oommast u
IKCIIEPUMEHTaJbHAs (DU3KMKA JJIsI €r0 PEeaTH3aliy B Pa3iNdHbIX popMax 00y4eHHs B COOTBETCTBHHU C TPEOOBAHUAMH
oroc 00.

VpoBeHb 2 |B OCHOBHOM CaMOCTOSITENIBHO YMEET OCYIIECTBIISTE OTOOP YHEOHOTO COAep KaHUs y4eOHOTO IpeaMeTa o0mIas 1
JKCHEpUMEHTANIbHAs! (PU3HKA JIJIS €r0 peai3alii B pa3InYHbIX opMax 00ydeHUs B COOTBETCTBUU C TPEOOBAaHUSIMHU
OIocC 00.

VYposeHb 3 | YMeeT 0CyIIeCTBIATh OTOOp ydeOHOro coiepKaHus yueOHOro NpeaMeTa o0LIas 1 SKCIIepUMeHTanbHas (pU3KKa JUIs
€ro peajn3alliy B pa3InyHbIX popmax o0ydeHus B coorBercTBuu ¢ TpeboBanusmu OI'OC OO nocie KOHCYIbTALUK C
MPENoIaBaTeNIeM.

Baapers:

VYposenb |  [CBoGoaHO Braseet TpedoBanusimu GI'OC OO.

VYposens 2 |Xopoo Birazeer TpedoBanusiMu ®I'OC OO.

VYporenb 3 |Brnageer ocHoBHBIME TpeboBanusMu @I'OC OO.

IIK-1.3: IleMoncTpupyeT yMeHHe pa3padaTbIiBaTh pa3iudHblie ¢popMbl YUeOHbIX 3aHATHIl, MIPUMEHATH METOAbI, IPHeMbI H

TEXHOJOIruM o6yqemm, B TOM 4YHCJI€ I/lHq)OpMall](IOHHble

3HaTh:

VYpoBens |  |3Haer paznuuHble HOPMBI yIEOHBIX 3aHATHI U pa3IMYHbIe METOIbI, IPHEMBI, TEXHOJIOTHH 00yUYEeHUs, B TOM UHCIIe
UH(DOPMAIIMOHHBIE

VpoBeHb 2 |3HaeT OCHOBHBIE (POPMBI YUSOHBIX 3aHATHI U OCHOBHBIC METO/IbI, IPHEMbI, TEXHOJIOTHH OOYUICHUs, B TOM YHCIIe
MH()OPMAITMOHHBIE

VYpoBeHs 3 |3HaeT HEKOTOpBIE HOPMBI yIEOHBIX 3aHATHI U HEKOTOPbIE METOBI, IPHEMBI, TEXHOJIOTUH 00yUIEHHs, B TOM YHCIIe
UH(DOPMAIIMOHHBIE

Ymets:

Vposenb | |YMeeT pa3pabaTbiBaTh pa3audHble HOPMBI YISOHBIX 3aHATHH, IPUMEHSTH PA3IHIHbIC METO/IbI, IPUEMBI U TEXHOJIOTHU
00y4eHHs1, B TOM 4YHCIIe HHPOpMaMOHHEIE

VYpoBeHs 2 |YMeeT pa3pabaTeBaTh OCHOBHBIE (POPMBI YUeOHBIX 3aHATHH, IPUMEHITH OCHOBHBIE METOJIBI, TPUEMBI U TEXHOJIOTHU
00y4eHus1, B TOM 4HCie HH)OPMAIMOHHBIC

VYpoBeHb 3 | YMeeT pa3pabaThiBaTh HEKOTOPBIE (HOPMBI YICOHBIX 3aHATHI, TIPUMEHITH HEKOTOPBIE METOIbI, IPUEMBI U TEXHOJIOTHU
00y4eHHs1, B TOM YHCIIe HHPOpMaHOHHEIE.

Baanern:

VYporenb 1 |JleMOHCTpHpYET YMEHHE pa3pabaThiBaTh pa3invHbie (OPMbI YICOHBIX 3aHITHH 110 YUSOHOMY TIpeAMETY o01ast u
9KCTICPUMCHTAJIbHAasA (1)1/131/11<a, MPUMCHATH PA3JIMYHBIC MECTOABI, IPUEMbI U TEXHOJIOTUN Oﬁy‘{CHI/IH, B TOM YHCJIC
MH()OPMAIIMOHHBIE

VYpoBeHs 2 |[leMOHCTpHpPYET YMeHHE pa3padaThIBaTh OCHOBHBIE (DOPMBI YIEOHBIX 3aHATHH N0 yIeOHOMY NpeaMeTy o0mmas u
9KCTICPUMECHTAJIbHasA (1)1/131/11<a, MPUMECHATH OCHOBHBIC METO/BI, ITPUEMBI U TEXHOJIOTUH O6y‘iCHI/Iﬂ, B TOM 4HCJIC
MH()OPMAITMOHHBIE

VYposens 3 |[leMOHCTpUpPYET yMEHHE pa3pabaThIBaTh HEKOTOPBIE GOPMBI YUeOHBIX 3aHATUH 110 yIeOHOMY IpeAMETY o0Las u
JKCIIepUMEHTabHas (DU3HKA, IPIMEHSATH HEKOTOPBIE METOIBI, IPUEMBI I TEXHOJIOTHH 0OYUYEeHHS, B TOM YUCIIE
UH()OPMAIMOHHBIE

4. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbBI (MOAYJIS)
Kon HaumenoBanmue pa3aenos u tem /Bua| Cemectp / | YacoB | Komneren- | Jlutepary | Mure IIp. IIpumeua
| 3aHATHA 3aHATH/ Kvpc 1001 Da DAKT. | IOATOT. HHC
Pazgen 1. Mexanuka
1.1 KunemaTnueckuii METOJI OIMCAHUS 2 4 VK-1.1 VK- | J1.1J11.2 KonTtpomsa
MEXaHUUYECKOTo JBMkKeHus /Jlex/ 1.2 YK-1.3 JI1.3 ast pabota
MK-1.1 TIK- Nel
1.2 TIK-1.3 DK3ameH
1.2 JluHaMu4yecKuii METO 1 ONKMCaHUS 2 4 VK-1.1 VK- | JI1.2J11.3 KonTtpomsa
MeXaHHUYeCKHX cuctem /JIex/ 12 VK-1.3 1.4 ast pabota
MK-1.1 TIK- Nel
1.2 TIK-1.3 DK3ameH
1.3 3aKOHBI COXpaHEeHUsI B MeXxaHHKe /JIek/ 2 2 VYK-1.1 VK- | J11.2J11.3 Kontponsu
1.2 YK-1.3 | JI1.4 JI1.6 ast pabota
MK-1.1 TIK- Nel
1.2 TIK-1.3 DK3ameH




1.4 OCHOBBI MEXaHHUKH a0COJIIOTHO TBEP/IOTO YK-1.1 VK- [ JI1.2 J11.3 Kontponbu
Tena /Jlex/ 1.2 YK-1.3 | JI1.4 JI1.6 ast paboTa
IK-1.1 IIK- Nel
1.2 TIK-1.3 OKk3aMeH
1.5 OneMeHTHI crienuaabHON TeOpUU VYK-1.1 VK- [ JI1.2 JI1.3 Kontponsn
oTHOcUTeNbHOCTH /JIek/ 1.2 YK-1.3 as pabora
IK-1.1 TIK- Nel
1.2 TIK-1.3 OKk3aMeH
1.6 CranuoHapHOE JABIKEHUE XKUIKOCTH VYK-1.1 VK- [ JI1.2 JI1.3 Kontponsn
/JTex/ 1.2 YK-1.3 J1.7 as pabora
IK-1.1 TIK- N2
1.2 TIK-1.3 OKk3aMeH
1.7 JIBHKEHHE TeN B )KUIKOCTIX M Ta3ax VK-1.1 YK- | JI1.2 J11.3 KoHnTponsx
/JTex/ 1.2 YK-1.3 J1.7 as pabora
IK-1.1 TIK- N2
1.2 TIK-1.3 OKk3aMeH
1.8 Mexanunueckue konedanus /Jlex/ VK-1.1 VK- | J11.2J11.3 Kontponsu
1.2 YK-1.3 | JI1.6 JI1.7 as pabora
IK-1.1 TIK- Ne3
1.2 TIK-1.3 Ok3ameH
1.9 MexaHUUYEeCKHE BOJHEI B YIIPYTO# cpeze VK-1.1 VK- | JI1.2 J11.3 KonTponsx
/JTex/ 1.2 VK-1.3 J1.7 as paboTa
MK-1.1 IIK- Ne3
1.2T1IK-1.3 Ok3aMeH
1.10 Axkycrtuka. BoiHoBas npupoia 3Byka YK-1.1 VK- | JI1.2 J11.3 Kontponbu
/J1ex/ 1.2 VK-1.3 J1.7 ast paboTa
MK-1.1 IIK- Ne3
1.2 TIK-1.3 Ok3aMeH
111 Nsmepenue pusznveckux BeanduH /J1a6/ YK-1.1 VK- | JI1.2 J11.3 Otuert o
12 VK-1.3 J1.7 nabGoparop
TIK-1.1 ITK- HO# paboTe
1.2 TIK-1.3 OK3aMeH
1.12 HccnenoBanue npsMOITMHEHHOTO VYK-1.1 VK- | JI1.2 JI1.3 Oruer o
JIBUDKEHHUSI TEJT B 110JIE 36MHOTO 1.2 YK-1.3 J1.7 nabGoparop
TATOTCHUS Ha MamnHe ATByna /J1a6/ TIK-1.1 ITK- HO# paboTe
1.2 TIK-1.3 OK3aMeH
1.13 OnpezeneHue CKOPOCTH JIBUKEHHS VK-1.1 VK- | JI1.2J11.3 Otuer o
CHapsIa METOZIOM OaJITHCTHIECKOTO 1.2 VK-1.3 J1.7 nabopatop
MasTHUKa /J1ab/ IK-1.1 K- HOI paboTe
1.2 TIK-1.3 Ok3ameH
1.14  |HccnenoBanue cuin tpenus /J1a6/ VYK-1.1 VK- [ JI1.2 JI1.3 Otuer o
1.2 VK-1.3 J1.7 nabopatop
IK-1.1 IK- HOU paboTe
1.2 TIK-1.3 OKk3aMeH
1.15  |M3zyuenue nedopmannii /J1ad/ VYK-1.1 VK- [ JI1.2 JI1.3 Otuer o
1.2 VK-1.3 J1.7 nabopatop
MK-1.1 IK- HOU paboTe
1.2 TIK-1.3 OK3aMeH
1.16  |Coynapenue mapos /J1ad/ VYK-1.1 VK- [ JI1.2 JI1.3 Otuer o
1.2 VK-1.3 J1.7 nabopatop
IK-1.1 K- HOU paboTe
1.2 TIK-1.3 OK3aMeH




117 OnpeneneHue MOMEHTOB HHEPIIHH TEJ 4 YK-1.1 VK- | JI1.2 JI1.3 Otuer o
npoctoil popmsl /J1ad/ 1.2 YK-1.3 J1.7 nabopaTop
MK-1.1 IIK- HOU paboTe
1.2 TIK-1.3 OKk3aMeH
1.18 N3yueHne 3aKOHOB BpalllEHUs TBEPAOTO 4 VK-1.1 VK- JI1.2J11.3 Ortuer o
TeNa Ha KPecTooOpa3HOM MasiTHHKE 1.2 YK-1.3 J1.7 naboparop
O06epbexka /J1ab/ IK-1.1 TIK- Holl paboTte
1.2 TIK-1.3 OKk3aMeH
1.19 W3ydeHue nBUKeHUs rupockona /JI1ad/ 2 VK-1.1 VK- [ JI1.2 J11.3 Ortuer o
1.2 YK-1.3 J1.7 naboparop
IK-1.1 IIK- HOH pabote
1.2 TIK-1.3 OKk3aMeH
1.20 N3ydeHue xonebaHuil Npy>KUHHOTO 4 VK-1.1 VK- [ JI1.2J11.3 Ortuer o
MasitHuKa /J1ab/ 1.2 YK-1.3 J1.7 naboparop
IK-1.1 IIK- HOH pabote
1.2 TIK-1.3 OKk3aMeH
1.21  |H3ydenue konebaHUN MaTEMaTUIECKOIO 4 VK-1.1 VK- [ JI1.2 J11.3 Ortuer o
MAasTHUKA, ONPE/ICTICHUE YCKOPCHUS 1.2 YK-1.3 J1.7 nabopatop
cBoOoHOTO nazaenus /J1ab/ MK-1.1 IK- HOU pabote
1.2 TIK-1.3 Ok3ameH
122 N3yuenue konebanuii GU3nIecKoro 4 YK-1.1 VK- | J11.2 JI1.3 OTuert o
MasitHuKa /J1ab/ 1.2 YK-1.3 J1.7 nabGoparop
TK-1.1 IIK- HO#i paboTe
1.2 TIK-1.3 Ok3aMeH
1.23 OnpeeneHue MOMEHTOB HHEPIIUH TEI 4 YK-1.1 VK- | J11.2 JI1.3 Otuert o
IpaBUIbHON (OPMBI METOIOM 1.2 VK-1.3 J1.7 nabopatop
KPYTHIIBHBIX KoJieOaHuii /J1a6/ TK-1.1 IIK- HO#i paboTe
1.2 TIK-1.3 Ok3aMeH
124  |V3mepeHre MOMEHTA HHEPIIUH MasTHUKA 4 YK-1.1 VK- | J11.2 JI1.3 Otuert o
Makcgerna /J1a6/ 1.2 YK-1.3 J1.7 nabGoparop
TIK-1.1 ITK- HO# paboTe
1.2 TIK-1.3 OK3aMeH
1.25  |H3yuenwue 3aryxaromux Kojebanuii /J1ao/ 4 YK-1.1 VK- | JI1.2 JI1.3 Otuer o
1.2 YK-1.3 J1.7 nabGoparop
TIK-1.1 ITK- HO# paboTe
1.2 TIK-1.3 OK3aMeH
1.26  |CamocrosTenbHas paboTa MO PEMEHHIO 22 | VYK-1.1 VK- | JI1.2 JI1.3 Pemenne
WHIUBUAYaJIBHBIX yIeOHBIX 3a1a4 /Cp/ 1.2 VK-1.3 J1.7 3amaq
IK-1.1 K- OK3aMeH
1.2 TIK-1.3
1.27  |IIpomexxyrouHas aTTecTaius (3K3aMeH) 0,33 | YK-1.1 VK- | JI1.2 JI1.3 Ok3aMeH
/KP3/ 1.2 VK-1.3 J1.7
IK-1.1 TIK-
1.2 TIK-1.3
Pazgen 2. DnekTpoanHamMuka
2.1 OneKTpruecKHe 3apsi/ibl U UX CBOMCTBA. 2 VK-1.1 VK- | JI1.2 JI1.3 Kontponsn
3axoH Kynona. HampsbkeHHOCTD mosis 1.2 VK-1.3 J1.7 as pabora
Toue4Horo 3apsaa. [Tpunnun IK-1.1 K- Nel
CYIEPIO3ULNHU. DKCIIEPUMEHTAIBHOE 1.2 TIK-1.3 OKk3aMeH
oIpeAeneHue 3apsaa ieKTpoHa. IToTox
BEKTOpPa HaNpsKeHHOCTH. /JIex/
2.2 Teopema I"aycca. IIpumeHeHre TeOpEMBL 2 VK-1.1 VK- | JI1.2JI1.3 Konrponbx
Taycca k pacuery nosieit. Pabota cun 1.2 VK-1.3 J1.7 ast paboTta
TOJISI TIPY TIepEMEIICHUH 3apsI/IOB. IIK-1.1 K- Nel
ITorennman. PasHocTs moTeHManos. 1.2 TIK-1.3 DK3aMeH

OKBHITOTCHIIMATBHBIC TTIOBEPXHOCTH.
CBsI3b MOTEHIIMANA U HATPSHKEHHOCTH
mosst. /Jlex/




2.3 Pacnpenenenue 3apsia B IpOBOTHHUKE. YK-1.1 VK- | JI1.2 JI1.3 Kontponbu
OKBUNOTEHLIUAIBHOCTb IPOBOIHUKA. 1.2 YK-1.3 J1.7 ast paboTa
HampspkeHHOCTD TOJIST y TOBEPXHOCTH TIK-1.1 K- Nel
IIPOBOJHMKA U €€ CBA3b C IOBEPXHOCTHOU 1.2 TIK-1.3 Ok3aMeH
IUTOTHOCTEIO 3apsinoB. [IpoBogHNKH BO
BEIIIHEM 3JIEKTPOCTaTUUECKOM II0JIE.

/JTex/

24 Hagenennble 3apsipl. DeKTpU3anus YK-1.1 VK- | JI1.2 JI1.3 Kontponbu
4yepe3 BIUSHUE. DIIEeKTPOCTaTHYECKAs! 1.2 YK-1.3 J1.7 ast paboTta
3amuTa. DIEeKTPOEMKOCTh YEAUHEHHOTO TIK-1.1 K- Nel
npoBogHuKa. KoHneHcaTopsl. 1.2 TIK-1.3 OKk3aMeH
CoennHeHue KoHieHcaTopos /JIex/

25 JIMII0J1b B SJIEKTPUYECKOM TIOJIE. YK-1.1 VK- | JI1.2 JI1.3 Kontponbu
CB0OO/IHbIE U CBSI3aHHbIE 3apsbI. 1.2 YK-1.3 J1.7 ast paboTta
[Momspuzanus nudneKTpukoB. Buabt TIK-1.1 K- Nel
noJisipu3alyy. BekTop nonspusanun. 1.2 TIK-1.3 OKk3aMeH
Judnexrpudeckasi IPOHUIIAEMOCTb.

OHeprus 31eKTPOCTaTUIECKOTrO MO
/JTex/

2.6 Jla6opatopHas pabota "HccienobaHue VK-1.1 VK- [ JI1.2 JI1.3 Ortuer o

aneKkTpocTaTuueckoro moss" /J1a6/ 1.2 YK-1.3 J1.7 nabopatop
MK-1.1 IK- HOU paboTe
1.2 TIK-1.3 Ok3ameH

2.7 DKcriepuMeHTanbHas 3anada "M3yueHue YK-1.1 VK- | JI1.2 JI1.3 Otuer o
3aBUCUMOCTH DJIEKTPOEMKOCTHU 1.2 YK-1.3 J1.7 nabGoparop
KOHJIeHCcaTopa OT ero pasmepos" /J1a6/ IK-1.1 IIK- HO#i paboTe

1.2 TIK-1.3 Ok3ameH

2.8 DIEKTPUUECKUI TOK, CHJIA U TNIOTHOCTh YK-1.1 VK- | JI1.2 JI1.3 Kontponba
ToKa. CTOPOHHUE CUIIBL. 1.2 VK-1.3 J1.7 ast paboTa
DIEeKTPOABIKYIIAS CHJIa U HATIPSDKEHHE. TIK-1.1 IIK- No2
3akon Oma. ConpoTuBieHue 1.2 TIK-1.3 OKk3aMeH
IPOBOIHHUKOB. PaboTa M MOLITHOCTH TOKA.
3akon [[xoyns-Jlenna. 3akon Oma Juis
HEOJHOPOIHOTO ydacTKa nenu. [Ipasma
Kupxroca 1151 pa3BeTBICHHBIX LETICH.

/JTex/

2.9 DneMeHTapHas KIIacCH9IecKasi TEOpHs VYK-1.1 VK- | JI1.2 J11.3 KonTponsa
AJIEKTPOIPOBOAHOCTH METAILIOB. BBIBO 1.2 YK-1.3 J1.7 as pabora
OCHOBHBIX 3aKOHOB JJIEKTPUIECKOTO TOKA TIK-1.1 IIK- No2
B KJIACCUYECKOH TEOPUHU NMPOBOIUMOCTH 1.2 TIK-1.3 OK3aMeH
MeTauioB. PaboTa BbIX0/a 2IEKTPOHOB H3
Mmetanna. /Jlex/

2.10 Wonwnsamug razos. HecamocTosTenbHBII VK-1.1 VK- | 1.2 J11.3 KonTponsa
ra3oBblif pazpsan. CaMoCTOATEIbHBIN 1.2 VK-1.3 J1.7 ast paboTta
ra30BBId paspsia u ero Tumsl. [lna3zma u ee TIK-1.1 IIK- No2
cBoiicTBa. /JIex/ 1.2 TIK-1.3 Ok3aMeH

211 OnexTpuyecKuil TOK B MOIYIPOBOJHUKAX VK-1.1 VK- | JI1.2 J11.3 Kontponsn
/Jex/ 1.2 YK-1.3 JI.7 as pabora

IK-1.1 TIK- Ne2
1.2 TIK-1.3 OKk3aMeH

2.12  |JlaGopartopHas pabota "NU3yueHue VYK-1.1 YK- [ JI1.2 J11.3 Otuer o
MIPOLIECCOB 3aPSIKU U pa3psiKu 1.2 VK-1.3 JI1.7 nabopatop
koHzneHcaropa" /J1ab/ IK-1.1 TIK- HOH paboTe

1.2 TIK-1.3 OKk3aMeH

2.13  |JlaGopatopHas paboTta VYK-1.1 YK- [ JI1.2 J11.3 Otuer o
"DKcIepUMEeHTaIbHOE OTIpeiesieHHe 1.2 VK-1.3 JI1.7 nabopatop
XapaKTEPUCTUK HCTOYHUKOB IK-1.1 K- HOH paboTe
MOCTOSTHHOTO ToKa" /J1ad/ 1.2 TIK-1.3 OKk3aMeH




2.14  |JlabopatopHas pabota "VccnenoBanue YK-1.1 VK- | JI1.2 J11.3 Otuer o
3aBUCHMOCTH COIPOTHBIICHUSI METAJIOB 1.2 VK-1.3 JI1.7 nabopatop
ot temmneparypsr" /J1ab/ IK-1.1 TIK- HOU paboTe

1.2 TIK-1.3 OKk3aMeH

2.15 [|JIaboparopHas pabota "OmnpeneneHue VK-1.1 VK- (JI1.2J11.3 Ortuer o
COTPOTHUBIICHUN TIPU MIOMOIIIA MOCTa 1.2 YK-1.3 J.7 naboparop
rocrostHHOrO TOKa " /J1ab/ IK-1.1 IIK- HOH pabote

1.2 TIK-1.3 OKk3aMeH

2.16 |JlaboparopHnas pabota "OmnpeneneHnue VK-1.1 VK- [ JI1.2J11.3 Ortuer o
ANEKTPOXUMHUYECKOTO SKBUBAJICHTA MEIH 1.2 YK-1.3 J.7 naboparop
n umcna @apanes" /J1ab/ IK-1.1 IIK- HoOll paboTte

1.2 TIK-1.3 OKk3aMeH

2.17 JlabopaTopHas padota "OmnpeneneHue VK-1.1 VK- [ JI1.2J11.3 Ortuer o
YZEIBHOTO COIIPOTHBIICHHUS TIPOBOIHUKA" 1.2 YK-1.3 J.7 naboparop
/J1ab/ IK-1.1 IIK- HoOll paboTte

1.2 TIK-1.3 OKk3aMeH

2.18  |OxcnepuMeHTaIBHOE 3a7aHKe YK-1.1 VK- [ JI1.2 J11.3 Ortuer o

"Uzmepenue conpoTupnenuit" /J1ad/ 1.2 VK-1.3 J1.7 nabopatop
ITK-1.1 TIK- HOU pabote
1.2 TIK-1.3 Ok3ameH

2.19  |Jlabopatophas pabota "IIpoBepka 3aKoHa VYK-1.1 VK- | JI1.2 J11.3 OTuert o

Owma juis yyactka uenu" /J1a6/ 1.2 YK-1.3 J1.7 nabGoparop
IK-1.1 TIK- HO#i paboTe
1.2 TIK-1.3 Ok3aMeH

2.20  |Jlabopatophas pabora "IIpoBepka 3aKoHa VYK-1.1 VK- | JI1.2 J11.3 Otuert o

Owma juist nonHoi nenu" /J1a6/ 1.2 YK-1.3 J1.7 nabGoparop
IK-1.1 TIK- HO#i paboTe
1.2 TIK-1.3 Ok3aMeH

2.21 MaruutHoe nosie. Bzaumopelicteue VYK-1.1 VK- | JI1.2 J11.3 Kontponbu
ToKOB. 3ak0oH buo-Casapa-Jlannaca. 1.2 VK-1.3 J1.7 ast paboTta
MaruutHoe more. Bekrop MarauTHOM [K-1.1 TIK- Ne3
nHayKIuK. 3akoH Amiepa. Teopema o 1.2 TIK-1.3 Ok3aMeH
LOUPKYISILIHA BEKTOpa MAaTHUTHOM
nHaykuuu. [lone anemMeHTapHOro ToKa.

MarauTHBIF MOMEHT 3JIEMEHTa TOKa.
/JTex/

2.22 JlnaMarHeTHKH U apaMarHeTHKH. VK-1.1 VK- | JI1.2 J11.3 Kontpomnbu
IMpupona auamarneTusma. 3aBUCUMOCTh 1.2 VK-1.3 J1.7 ast paboTta
TapaMarHUTHON BOCIIPHAMYUBOCTH OT [K-1.1 TIK- Ne3
Temneparypsl. 3akoH Kropu. 1.2 TIK-1.3 OK3aMeH
deppomarnerusm. [letns rucrepesuca.
3aBHCHMOCTH (DEpPPOMArHUTHBIX CBOICTB
oT TeMnepatypsl. JloMeHHast CTpyKTypa
¢deppomarneruka. /Jlex/

2.23  |Jlaboparopnas pabota "OmnpeneneHne VK-1.1 VK- | JI1.2 J11.3 Ortuer o
TOPU30HTAIBHON COCTaBIAIOIIEH 1.2 VK-1.3 JI1.7 nabopatop
HWHAYKIIMA MarHATHOTO 1ot 3emin” IIK-1.1 TIK- HOU paboTe
/J1a6/ 1.2 TIK-1.3 OKk3aMeH

2.24 DrekTpoMarHuTHas HHAyKuwus /JIex/ YK-1.1 VK- | JI1.2 JI1.3 Kontponsa

1.2 YK-1.3 J1.7 as pabora
IK-1.1 K- Ne3
1.2 TIK-1.3 OK3aMeH

2.25 OJeKTpOMarHuTHbIE KoJaeOaHusl. VK-1.1 VK- (JI1.2J11.3 Konrponbx
ONeKTPOMarHUTHBINA KoneOaTeIbHbIN 1.2 VK-1.3 J1.7 ast paboTta
KOHTYp. BeIHYKIeHHBIE KOJIeOaHus B IK-1.1 IIK- Ne3
KoHType. Pe3onanc. Dnexkrpuueckue 1.2 TIK-1.3 OK3aMeH

aBTOKOJeOaHus. ABToreHeparops! /Jlex/




2.26 IlepeMeHHBIN NEKTPUUECKHIA TOK. 2 YK-1.1 VK- [ JI1.2 JI1.3 Kontponbu
Pa6oTta 1 MOIHOCTb IEPEMEHHOTO TOKA. 1.2 YK-1.3 J1.7 ast paboTa
PeaxtuBHOE conporusienue. Pezonanc [K-1.1 TIK- Ne3
TOKOB U HanpspkeHui. /Jlex/ 1.2 TIK-1.3 Ok3aMeH

2.27 JlabopaTopHas pabdota "IIpoBepka 3axoHa 4 VK-1.1 VK- | JI1.2 JI1.3 Ortuer o
Owma 151 ierieit nepemMenHoro toka" /J1a6/ 1.2 YK-1.3 J.7 naboparop

IK-1.1 IIK- HOH pabote
1.2 TIK-1.3 OK3aMeH

2.28  |JlaboparopHas paboTta "OnpeneneHue 4 VK-1.1 VK- | JI1.2J11.3 Ortuer o
XapaKTePUCTUK PEAKTUBHBIX JJIEMEHTOB B 1.2 YK-1.3 J.7 naboparop
LersX nepeMeHHoro toka" /J1a6/ I1K-1.1 TIK- HOH pabote

1.2 TIK-1.3 OK3aMeH

2.29  [IIpakrnueckas pabota "M3yueHue 4 VK-1.1 VK- | JI1.2J11.3 Ortuer o
3JIEKTPOMArHUTHBIX KOJICOaHUH. 1.2 YK-1.3 J.7 naboparop
IMonyuenue ¢puryp Jluccaxy" /J1ab/ IK-1.1 IIK- HoOll paboTte

1.2 TIK-1.3 OK3aMeH

2.30  |Buxpesoe snekrpuyeckoe noine. Tok 2 VK-1.1 VK- | JI1.2 JI1.3 Ok3aMeH
CMeIIeHHsI. DIeKTPOMarHUTHBIE BOJHEL. 1.2 VK-1.3 J1.7
IInockue 351eKTpOMarHUTHbIE BOJIHBL. IK-1.1 IIK-

/JTex/ 1.2 TIK-1.3

231 CamocrosrenpHast paboTa 10 pelIeHUI0 94 | YK-1.1VK-|JI1.2J1.3 Pemienue

WHIUBUIYabHBIX yaeOHbIX 3am1au /Cp/ 1.2 VK-1.3 J1.7 3a1a4
IK-1.1 IIK- Ok3aMeH
1.2 TIK-1.3

2.32  [IIpomexxyTouHas aTTecTalus (dK3aMeH) 0,33 | VK-1.1 VK- | JI1.2J11.3 Ok3aMeH

/KPD/ 1.2 YK-1.3 Ja1.7
IK-1.1 TIK-
1.2 TIK-1.3

Pazpnea 3. Onruka

3.1 DJeKTpOMarHuTHas IIPUPO/Ia CBETA. 2 VK-1.1 VK- | JI1.2 J11.3 Ok3ameH
Kraccuueckas Teopust 1.2 VK-1.3 J1.7
3JIEKTPOMAarHUTHOTO U3JTy4eHHs. IK-1.1 IIK-

Buaumoe nznyuenue /JIex/ 1.2 TIK-1.3

3.2 Teopust TeOMEeTPUIECKOH ONTHKH. 2 VK-1.1 VK- | JI1.2 JI1.3 KonTponbH
3aKOHBI T€OMETPUIECKON ONTHUKH. 1.2 VK-1.3 J1.7 ast paboTta
OTpakeHue U peoMIIeHIE CBEeTa Ha [K-1.1 TIK- Nel
TPaHULe MeXIY TUdIeKTpukamu /Jlex/ 1.2 TIK-1.3 OK3aMeH

3.3 TonHOE BHYTpEeHHEE OTpaKEHHUE. 2 VK-1.1 VK- | JI1.2 JI1.3 KonTponbH
IIpoxoxaeHue cBera yepes 1.2 VK-1.3 | JI1.5 JI1.7 ast paboTta
TUIOCKOTIApaIEIbHYIO TUTACTHHY. [K-1.1 TIK- Nel
Hucnepcus ceera. [Ipoxoxkaenue ceera 1.2 TIK-1.3 OK3aMeH
gepe3 TPEeXTPaHHYIo IPU3MY.

ITpumenenue siBnenus gucnepcuu /Jlex/

34 TIpenomiienue cBeta Ha chepuvecKoit 2 VYK-1.1 VK- | JI1.2 JI1.3 Kontponbu
noBepXHOCTU. ToHkHe IuH3bL. Dopmyna 1.2 VK-1.3 J1.7 ast paboTta
TOHKOM MUH3EL TOJICTBIE IUH3BI U BBEIBOJ I1K-1.1 IIK- Nel
(dhopmybl. [TpuMeHEeHHE ONTHYECKUX 1.2 TIK-1.3 DK3aMeH
CHCTEM JUTA TTOTYUYEHHS H300paXkKeHHS.

Onruueckue cucteMsl. /JIex/

3.5 IIpyHIUI Cynepro3uIny JMHEHHON 2 VK-1.1 VK- | JI1.2J11.3 Konrponbx
ontuku. CloxeHue KoneOaHui. 1.2 YK-1.3 J1.7 as pabora
KorepenTHOoCTh CBETa Kak ero [K-1.1 IIK- Ne2
cnocoOHocTh K uHTepdepenpu. OnbiT 1.2 TIK-1.3 DK3aMeH
IOnra. bunpusma @penens /Jlex/

3.6 HHTepdepeHITMOHHbIE ONTHIECKHE 2 VK-1.1 VK- | JI1.2J11.3 Konrponbx
sBienns, Konpa HeloToHa. 1.2 VK-1.3 J1.7 ast paboTta
MHorosnyueBasi HHTephepEHIIHS. IK-1.1 IIK- Ne2
HutephepoMeTpsl 1 IPUMEHEHHUS UX. 1.2 TIK-1.3 OK3aMeH

IIpocBetnennas onrtuka /Jlex/




3.7 SBnenue audpakuuu ceera. Audpaxums YK-1.1 VK- | JI1.2 J11.3 Kontponbu
Ha KPYIJIOM OTBEPCTUH, KPYITIOM 1.2 YK-1.3 J1.7 ast paboTa
MpEensSTCTBUH. PacueTsl TudpakiinoHHON TIK-1.1 K- Ne2
KapTHUHBL. /JIex/ 1.2 TIK-1.3 Ok3aMeH

3.8 Judpaxiys Ha napaieNbHbIX JTydax. VK-1.1 VK- | JI1.2J11.3 KoHnTponsx
Hudpaxius Opayrarodepa. 1.2 VK-1.3 J1.7 ast paboTa
JudpaxioHHas penierka u ee IK-1.1 IIK- No2
TIpPHMEHEHNE B TEXHHUKE U OBITY /JIex/ 1.2 TIK-1.3 OK3aMeH

3.9 Onruueckas ronorpadus 1 GpusnIecKue VYK-1.1 VK- | JI1.2 JI1.3 Kontponsn
OCHOBBI €€ ToyueHus. [[puMeHeHue 1.2 YK-1.3 J.7 as pabora
ronorpaduu /Jlex/ IK-1.1 IIK- No2

1.2 TIK-1.3 OK3aMeH

3.10 IMonspuzanus ceeta. 3akoH Maioca. VYK-1.1 VK- | JI1.2 JI1.3 Kontponsn
3akoH Bproctepa. [Ipumenenue 1.2 YK-1.3 J.7 as pabora
MOJISIpU30BaHHOTO cBeTa /JIek/ IK-1.1 IIK- No2

1.2 TIK-1.3 OK3aMeH

3.11  |/IBoitHoe nyuenpenomienue. [Ipu3ma VYK-1.1 VK- | JI1.2 JI1.3 Konrponbx
Huxkons. [IpoxokaeHue cBeta yepes 1.2 YK-1.3 J1.7 as pabora
AHU30TPOIHBIE TUDIIEKTPUKH. IK-1.1 IIK- Ne2
MuTepdepeHnys nonspru30BaHHOTO 1.2 TIK-1.3 DKk3aMeH
cBera. [IpuMeHeHye NOIIPU30BaHHOTO
csera /JIex/

3.12  |KBaHTOBBHIE CBOMCTBa cBeTa. ['MmoTe3a VK-1.1 VK- [ JI1.2 J11.3 Ok3ameH
Inanka. ABnenue Gororddexra 3aKoHbI 1.2 VK-1.3 J1.7
CroneroBa. Buyrpenuuit Gporoaddexr. MK-1.1 IIK-

IIpumenenue ¢poroaddexra /JIex/ 1.2 TIK-1.3

3.13 DOoTOXUMHUUYECKOE JEHCTBUE CBETA: VK-1.1 VK- | JI1.2 JI1.3 DK3aMeH
(hoTOCHHTE3; TIOMUHECLIEHIIUS. 3aKOHBI 1.2 VK-1.3 J1.7
moMuHecieHnud. [[pumenenne TIK-1.1 IIK-

(horoxumuueckoro neiicrus ceera /Jlex/ 1.2 TIK-1.3

3.14 ®doromerpusi. OCHOBHBIE VYK-1.1 VK- | JI1.2 JI1.3 DK3amMeH
(oToMeTpUYECKHE BETUIUHBI. 3aKOHBI 1.2 VK-1.3 J1.7
OCBEIICHHOCTH U UX MpuMeHeHus /JIex/ TIK-1.1 IIK-

1.2 TIK-1.3

3.15 HcTounnku cBeta U CBA3b MEXKIY YK-1.1 VK- | JI1.2 JI1.3 OK3aMeH
OCHOBHBIMHU (POTOMETPUUCCKUMHU 1.2 VK-1.3 J1.7
BeNMYMHAMU. ENMuHNIEI n3MepeHus. IK-1.1 K-
3Ha4yeHUe ONTUKU B IO3HAHUU NIPUPOJIbI 1.2 TIK-1.3
/JTex/

3.16  [JIabopatopnas pabora: «IIpoBepka VYK-1.1 VK- [ JI1.2 JI1.3 Ortuer o
CIPaBEIJIMBOCTH 3aKOHOB OTPKEHUS U 1.2 VK-1.3 JI.7 nabopatop
npenoMieHus ceeray /J1a6/ IK-1.1 TIK- HOM paboTe

1.2 TIK-1.3 Ok3ameH

3.17 JlaGoparophas pabora: «OnpeneneHue YK-1.1 VK- | J11.2 J11.3 Otuer o
MOKA3aTels MPETOMIIEHUS CTEKIITHHOM 1.2 VK-1.3 JI1.7 nabopatop
IUIOCKOTIapaIeNIbHOM TUIacTHHED) /J1ab/ IK-1.1 TIK- HOH paboTe

1.2 TIK-1.3 OKk3aMeH

3.18 JlaGopartopnas pabora: [Tonyuenus VK-1.1 VK- | JI1.2 JI1.3 Otuer o
CIEKTPA C IOMOIIBIO TPEXTPAHHOU 1.2 VK-1.3 JI1.7 nabopatop
HPU3MBI U ero uzydenus» /J1ad/ IK-1.1 TIK- HOH paboTe

1.2 TIK-1.3 OK3aMeH

3.19 JlaGoparophas pabora: «OnpeneneHust VK-1.1 VK- | JI1.2 JI1.3 Otuer o
(hOKYCHOTO pacCTOSIHUS M ONITUYECKOM 1.2 VK-1.3 JI1.7 nabopatop
CHJIBI TOHKOH coOuparomuii ity /J1ad/ IK-1.1 K- HOH paboTte

1.2 TIK-1.3 OK3aMeH




3.20 |JIabGoparopnas pabora: «OnpeneneHue 2 YK-1.1 VK- [ J11.2 JI1.3 Otuer o
(hOKYCHOTO pacCTOSIHUS ¥ ONITUYECKOM 1.2 VK-1.3 JI1.7 nabopatop
CHIIBI PACCEHMBAIONICH JIMH3bD» /J1ab/ MK-1.1 IIK- HOU paboTe
1.2 TIK-1.3 DK3aMeH
3.21 [JTaGoparopHas pabota: «VccnenoBanue 4 VK-1.1 VK- [ JI1.2J11.3 Ortuer o
ONTHUYECKOW CHCTEMBI: MUKPOCKOID», 1.2 YK-1.3 J.7 naboparop
«OuHOKIIBY /J1ab/ IK-1.1 IIK- HOH pabote
1.2 TIK-1.3 Dk3aMeH
3.22  |JTaboparopHas pabota: «OnpenencHue 4 VK-1.1 VK- [ JI1.2J11.3 Ortuer o
JUIMHBI CBETOBOI BOJIHBI C TIOMOIIIBIO 1.2 YK-1.3 J.7 naboparop
6unpusmsl Openensy /J1ad/ IK-1.1 TIK- Holl paboTte
1.2 TIK-1.3 Dk3amMeH
3.23  |JTaboparopHas pabota: «OnpenencHue 4 VK-1.1 VK- JI1.2J11.3 Ortuer o
JUITMHBI CBETOBOM BOJIHBI C TIOMOIIIBIO 1.2 YK-1.3 J.7 naboparop
JudpakuoHHoN pemerku /J1ab/ IK-1.1 TIK- Holl paboTte
1.2 TIK-1.3 Dk3amMeH
3.24  |JlabGoparopHas pabora: «CpaBHeHHE 4 VYK-1.1 VK- | JI1.2 J11.3 Otuer o
TUPPAKITHOHHOTO CIIEKTPa, MOJYICHHOTO 1.2 YK-1.3 J1.7 nabopatop
0T AU(PAKIUOHHBIX PELUIETOK C PA3HBIMU IK-1.1 IIK- HOI1 paboTte
nepuogamu /J1a6/ 1.2 TIK-1.3 DK3aMeH
3.25 |JlabopaTopHas padora: «3yuenune 2 VK-1.1 VK- [ JI1.2 JI1.3 Otuer o
aBreHus potodddexray /J1ad/ 1.2 VK-1.3 J1.7 nabopatop
MK-1.1 IIK- Holi paboTe
1.2 TIK-1.3 DK3aMeH
3.26  |Jlaboparopnast pabora: «13ydenne 2 YK-1.1 VK- | J11.2 JI1.3 Otuer o
3ak0HOB (oTodddexrar /J1ad/ 1.2 VK-1.3 J1.7 nabopaTop
TK-1.1 IIK- HO#i paboTe
1.2 TIK-1.3 DK3aMeH
3.27 Jlaboparophas pabora: «13ydenne 4 YK-1.1 VK- | J11.2 JI1.3 OTuer o
CBOWCTB MOJISIPU30BaHHOTO cBeTay /J1ab/ 1.2 YK-1.3 J1.7 naboparop
TIK-1.1 ITK- HO#i paboTe
1.2 TIK-1.3 Dk3aMeH
3.28  |JlabGopartopnas pabora: «OnpeneneHue 2 YK-1.1 VK- [ J11.2 JI1.3 Otuer o
KOHIIEHTPALUHU PACTBOPA C IIOMOLIbIO 1.2 VK-1.3 J1.7 nabopatop
npu3Mbl Hukosisty /J1a6/ TIK-1.1 ITK- HO#i paboTe
1.2 TIK-1.3 Dk3aMeH
3.29  |JlabGoparopHas pabora: «OnpeneneHue 4 VYK-1.1 VK- | JI1.2 J11.3 Otuer o
KOJIMYECTBEHHBIX 3HAYCHUI 1.2 YK-1.3 JI1.7 nmaboparop
(oToaneKTpUIEeCKUX BeInuuHy /J1ab/ IK-1.1 K- HOI paboTe
1.2 TIK-1.3 DKk3aMeH
3.30 |JIabGoparopnas pabora: «I[IpoBepka 4 VK-1.1 YK- | JI1.2 J11.3 Otuer o
3aKOHOB OCBEIeHHOCTH» /JIab/ 1.2 VK-1.3 JI1.7 nabopatop
IK-1.1 IK- HOU paboTe
1.2 TIK-1.3 DK3aMeH
3.31 CamocrosTenbHast paboTa 1Mo PelIeHUI0 104 | YK-1.1 VK- | JI1.2 J11.3 Pemienue
WHIMBUIYaIbHBIX yaeOHbIX 3am1ay /Cp/ 1.2 VK-1.3 JI1.7 3a1a4
TIK-1.1 K- OK3aMeH
1.2 TIK-1.3
3.32  |IIpomexyrouHas aTTecTanys (3K3aMeH) 0,33 | YK-1.1 VK- | JI1.2 JI1.3 Dk3aMeH
/KPD/ 1.2 VK-1.3 J1.7
IK-1.1 TIK-
1.2 TIK-1.3

Pa3nen 4. Monexkyasipuas puznka




4.1 Monekynbl. TernnoBoe paBHoBecue /Jlex/ YK-1.1 VK- | JI1.2 JI1.3 DK3aMeH
1.2 YK-1.3 J1.7
IK-1.1 IIK-
1.2 TIK-1.3

4.2 WneanbHbiii ra3. [TepBoe Havyano YK-1.1 VK- | JI1.2 JI1.3 DK3aMeH
TepMouHaMuky /Jlex/ 1.2 VK-1.3 JI1.7

MK-1.1 IIK-
1.2 TIK-1.3

4.3 Jlabopatophas pabora "OnpezeneHue YK-1.1 VK- | JI1.2 JI1.3 Otuer o
cpenHel KBaApaTHYHOM CKOPOCTH 1.2 VK-1.3 J1.7 naboparop
MOJIEKYII BO3yXa, YHUBEPCATbHON TIK-1.1 K- HOU paboTe
ra30BOM MOCTOSTHHOM U IMJIOTHOCTH 1.2 TIK-1.3 OKk3aMeH
BO3/1yXa MeToJI0M oTKauku" /J1ab/

4.4 Jlabopatophas pabota "OnpexaeneHue YK-1.1 VK- | JI1.2 JI1.3 Otuer o
K03(hGUIUEHTOB TUHAMUYECKON 1.2 YK-1.3 J1.7 nabopaTop
Bs3KOCTH Bo3ayxa" /J1ab/ IK-1.1 IIK- HOU paboTe

1.2 TIK-1.3 OKk3aMeH

4.5 JlabopaTopHas padora "3mepeHue VK-1.1 VK- [ JI1.2 JI1.3 Ortuer o
YHHBEPCAIbHOM Ia30BOH MTOCTOSHHOM" 1.2 YK-1.3 J1.7 naboparop
/J1ab/ IK-1.1 TIK- HOI1 paboTe

1.2 TIK-1.3 DKk3aMeH

4.6 Bropoe Hauano repMoauHaMuky /JIex/ VK-1.1 VK- [ JI1.2 JI1.3 DK3aMeH

1.2 VK-1.3 J1.7
IK-1.1 TIK-
1.2 TIK-1.3

4.7 BeposiTHble U HEBEPOSATHBIE COCTOSHUS VK-1.1 VK- [ JI1.2 JI1.3 DK3aMeH

/JTex/ 1.2 VK-1.3 J1.7
IK-1.1 TIK-
1.2 TIK-1.3

4.8 JlaGoparophas pabora VK-1.1 VK- | JI1.2 J11.3 Otuer o
"DKCIIEPUMEHTATBHOE UCCIICIOBAHHUE 1.2 YK-1.3 J1.7 nabopatop
pacrpezeiieHus: TEPMOJIEKTPOHOB 110 TIK-1.1 I1IK- HOU pabote
ckopoctsam" /J1a6/ 1.2 TIK-1.3 DK3aMeH

4.9 ArperaTHble COCTOSHUS BELIECTBA: ra3bl VK-1.1 VK- | JI1.2 J11.3 Dk3aMeH
/JTex/ 1.2 VK-1.3 J1.7

IK-1.1 TIK-
1.2 TIK-1.3
4.10 ArperaTHble COCTOSIHUS BELIECTBA: VK-1.1 VK- | JI1.2 J11.3 Dk3aMeH
sxugrocTH /Jlex/ 1.2 VK-1.3 J1.7
IK-1.1 TIK-
1.2 TIK-1.3
411 ArperaTHble COCTOSIHUS BELIECTBA: VK-1.1 VK- | JI1.2 J11.3 Dk3aMeH
TBepble Tena /JIex/ 1.2 YK-1.3 J1.7
IK-1.1 TIK-
1.2 TIK-1.3
412  |Jlaboparopnas pabota "OmnpeneneHue VYK-1.1 VK- [ JI1.2 JI1.3 Otuer o
Cp/Cv 1o CKOpOCTH 3ByKa B rase 1.2 YK-1.3 JI1.7 nmaboparop
METOAOM cTossunx BosH" /J1a6/ MK-1.1 K- HOU paboTe
1.2 TIK-1.3 DK3aMeH
4.13  |JIabopatopnas pabota "Onpenenenue VYK-1.1 YK- [ JI1.2 J11.3 Otuer o
rokasaresisi anuadaTsl BO3LyXa METOAOM 1.2 VK-1.3 J1.7 nabopatop
Knemana-/Iezopma" /J1a6/ IK-1.1 IK- HOU paboTe
1.2 TIK-1.3 DK3aMeH
4.14  |JTaboparopnas pabota "Onpenenenue VYK-1.1 YK- [ JI1.2 J11.3 Otuer o
YAEIBbHON TEIUIOTHI IEPEX0AA BOBI B IIap 1.2 VK-1.3 J1.7 nabopatop
npu Temiieparype kunenus" /J1ad/ IK-1.1 TIK- HOH paboTe
1.2 TIK-1.3 DK3aMeH




4.15 |JlaGoparophas pabora "H3mepeHue 2 YK-1.1 VK- [ J11.2 J11.3 Otuer o
otHoweHus Cp/Cv st KUIKOCTH 1.2 VK-1.3 J1.7 nabopatop
METOJIOM I(pakIuy cBeTa Ha IK-1.1 K- HOH paboTte
yIbTpa3ByKoBoii peuierke" /J1ab/ 1.2 TIK-1.3 OKk3aMeH

4.16  [JIaboparopHnas pabota "H3Mepenue 1 VK-1.1 VK- [ JI1.2 JI1.3 Ortuer o
OTHOCHTEIILHOM BIIQXKHOCTH BO3yXa" 1.2 YK-1.3 J1.7 nabopatop
/J1ab/ IK-1.1 IIK- HOH paboTte

1.2 TIK-1.3 OKk3aMeH

417  |JlaGopartopHas pabota "H3yueHue 2 VK-1.1 VK- [ JI1.2 JI1.3 Ortuer o
3aBUCUMOCTH JaBJICHUS HACBIIICHHBIX 1.2 YK-1.3 J1.7 nabopatop
napoB OT Temmeparypsl" /J1a6/ IK-1.1 IIK- HOH paboTte

1.2 TIK-1.3 OKk3aMeH

4.18 |JIaboparopHnas pabota "OmnpeneneHne 2 VK-1.1 VK- [ JI1.2 JI1.3 Ortuer o
ko3 duiueHTa 00bEMHOTO PACITHPCHHUS 1.2 YK-1.3 J1.7 nabopatop
skuakoctu” /J1a6/ I1K-1.1 TIK- HOU paboTe

1.2 TIK-1.3 OKk3aMeH

419  |JlaGopatopHas pabota "M3yueHue 2 YK-1.1 VK- | JI1.2 JI1.3 Ortuer o
3aBUCUMOCTH K03 uIreHTa 1.2 VK-1.3 J1.7 nabopaTop
IOBEPXHOCTHOTO HATSHKEHUS KUIKOCTH IK-1.1 IIK- HOH paboTte
OT TEMIIEPATYPHI U KOHIICHTPAIIUU 1.2 TIK-1.3 DKk3aMeH
pacTBOpa METOAOM MAaKCUMAJIbHO
JaBlicHUs B My3bIpbke" /J1a6/

420 |Jlaboparophas pabora "H3mepeHue 2 VYK-1.1 VK- [ J11.2 JI1.3 Otuer o
BSA3KOCTH XHJIKOCTH MeTosioM Ctokca" 1.2 YK-1.3 J1.7 nabopaTop
/J1a6/ IK-1.1 TIK- HOU paboTe

1.2 TIK-1.3 Ok3aMeH

421  |JlabGoparopnas pabora "OnpeneneHue 2 VYK-1.1 VK- [ J11.2 JI1.3 Otuer o
K03 dHLUEHTa TEIUIONPOBOAHOCTH 1.2 VK-1.3 J1.7 nabopaTop
metauia" /J1a6/ IK-1.1 TIK- HOU paboTe

1.2 TIK-1.3 Ok3aMeH

4.22  |JlaboparopHas padota "TerioBoe 2 VK-1.1 VK- [ J11.2 JI1.3 Otuer o

pacurupenue Teepaoro tena'" /J1ab/ 1.2 VK-1.3 J1.7 nabopaTop
[K-1.1 TIK- HOI1 paboTe
1.2 TIK-1.3 OKk3aMeH

4.23 MeTo bl CTATUCTUYECKON MEXaHHUKH B 4 VK-1.1 YK- | JI1.2 JI1.3 DK3aMeH
MOJIEKYIISIPHO-KHHETUIECKON TEOPUH 1.2 VK-1.3 JI1.7
/JTex/ IK-1.1 K-

1.2 TIK-1.3

4.24  |CamocTosTensHa paboTa 10 PELICHUI0 22 | YK-1.1 VK- [JI1.2JI1.3 Pemenue

WHIMBUAYAIBHBIX yueOHBIX 3a1au /Cp/ 1.2 VK-1.3 J1.7 3a1a4
IK-1.1 IIK- OK3aMeH
1.2 TIK-1.3
4.25  [IIpomexyTouHas aTTecTalMs (IK3aMEH) 0,33 | YK-1.1 VK- [JI1.2J11.3 Ok3aMeH
/KPD/ 1.2 YK-1.3 J1.7
IK-1.1 TK-
1.2 TIK-1.3
Pazgen 5. Atomnas ¢usuka, puzuka
aTOMHOTO SIIPa M 3JIeMeHTaAPHbBIX
YacTHIl
51 Pa3mrans pyHIaMeHTANBHON 1 2 VK-1.1 VK- [ JI1.2 JI1.3 Konrponbx
(benomeHonornyeckoit reopun. Ipenenst 1.2 VK-1.3 J1.7 as paboTa
Kiaccuueckoit teopun.  /Jlex/ IK-1.1 IIK- Ok3aMeH
1.2 TIK-1.3
52 [TonsTHE a0COMIOTHO YEPHOTO TENIA. 2 YK-1.1 VK- [ J11.2 J11.3 Kontponsa
dotoanexTpuueckuii 3 PexT. 1.2 VK-1.3 J1.7 as paboTa
CtabuabpHOCTh M pa3Mephl aToMa. IK-1.1 IIK- OK3aMeH
/J1ex/ 1.2 TIK-1.3




5.3 Monenu ctpoeHus aToMa. ATOMBI VYK-1.1 VK- | JI1.2 J11.3 Kontponbu
Tomncona u Pesepdopna. Kantosle 1.2 VK-1.3 JI1.7 as pabora
noctynatel bopa. Mosenb cTosraux BOJH. [K-1.1 TIK- OK3amMeH
YpoBHU HEprun aroma Bogopoaa. Omsit 1.2 TIK-1.3
®panka u ['epua. Idpdexr Komnrona.

/J1ex/

5.4 Judpaxiys s5ekTpoHoB. BonHe 1e YK-1.1 VK- | JI1.2 JI1.3 KoHnTponsx
Bpoiins. BoanoBast GpyHKIms, 1.2 YK-1.3 J.7 as pabora
COOTHOILIEHUE HEONPEACICHHOCTEN. IK-1.1 IIK- OK3aMeH
/JTex/ 1.2 TIK-1.3

55 Atom Bontopoaa. Bogoponononobusie YK-1.1 VK- | JI1.2 JI1.3 Kontponsu
atom. /Jlex/ 1.2 YK-1.3 J.7 as pabora

IK-1.1 IIK- OK3aMeH
1.2 TIK-1.3

5.6 CHexTpsl MIENOYHbIX MeTaI0B. CIMH VK-1.1 VK- [ JI1.2J11.3 Kontponsn
anekTpoHa. M3oronuveckuii cBur. 1.2 YK-1.3 J.7 as pabora
/J1ex/ IK-1.1 IIK- OK3aMeH

1.2 TIK-1.3

5.7 ATOM BO BHEIIIHEM MarHUTHOM HOJIE. VK-1.1 VK- [ JI1.2J11.3 Kontponsn
HopmainbHblit 1 aHOMabHBIH 3G HEKT 1.2 YK-1.3 J1.7 as pabora
3eemana. [ToHBIM MOMEHT UMITyJIbCa IK-1.1 IIK- Ok3aMeH
atoma. OnbIT IllTepua-T'epnaxa. Crinu 1.2 TIK-1.3
3JIEKTPOHA
/JTex/

5.8 MHoro 31eKTpoHHbIe aToMBI. [IpaBuia YK-1.1 VK- [ JI1.2 J11.3 Konrponbx
KBAaHTOBaHWS. 3alOJHEHHE YPOBHEH 1.2 VK-1.3 J1.7 ast paboTta
o0onouek anneKkTpoHaMu. EcTecTBeHHas IK-1.1 IIK- Ok3aMeH
MIMPUHA CTIEKTPATBHBIX JIHHUH. Jlazep. 1.2 TIK-1.3
/J1ex/

59 JlaGopaTopHas padora "M3yuenne VK-1.1 VK- [ J11.2 J11.3 Otuer o
U3ITy4eHust abCOIOTHO YEPHOTOo Tena 1.2 VK-1.3 J1.7 nabopatop
(mpoBepka 3akoHa Credana- boipimana) IK-1.1 IK- Holi paboTe
/J1ab/ 1.2 TIK-1.3 Ok3ameH

5.10 JlabopatopHast pabora "H3ydyeHue VYK-1.1 VK- | JI1.2 J11.3 Otuer o
crekTpa aroma Bogopona" /J1a6/ 1.2 VK-1.3 J1.7 nabopatop
ITK-1.1 TIK- HO# paboTe

1.2 TIK-1.3 OK3aMeH

511 JlaGopaTopHas padora "M3yuenne VYK-1.1 VK- | JI1.2 JI1.3 Otuer o
BHeHero ¢orodddexra" /J1ad/ 1.2 VK-1.3 J1.7 nabopatop
ITK-1.1 TIK- HO#i paboTe

1.2 TIK-1.3 OK3aMeH

5.12 JlaGopaTopHas padora "OmnpeneneHre VYK-1.1 VK- | JI1.2 JI1.3 Otuer o
PE30HAHCHOTO MOTEHIHAaNa METOJIOM 1.2 VYK-1.3 J1.7 nmabopatop
Opanka u ['epua" /J1ad/ IK-1.1 IK- Holi paboTe

1.2 TIK-1.3 OK3aMeH

5.13 JlaGoparophas pabora "Onpenenenue YK-1.1 VK- | JI1.2 J11.3 Otuer o
SHEPTUU TaMMa-KBaHTOB C TOMOIIBIO 1.2 VK-1.3 JI1.7 nmaboparop
CLMHTHIUISILIMOHHOIO clieKTpomeTpa” IK-1.1 IIK- HOH paboTe

/J1ab/ 1.2 TIK-1.3 Ok3aMeH

5.14  |JIaboparopHnas pabota "HccnenoBanue YK-1.1 VK- [ JI1.2 J11.3 Otuer o
KpHUBOI MOTTIOLIEHHSI M YTIIOBOTO 1.2 VK-1.3 JI1.7 nabopatop
pacmnpeeneHusi KOCMHYECKUX JTydeit"” MK-1.1 IIK- HOU paboTe

/J1ab/ 1.2 TIK-1.3 OKk3aMeH

5.15 |JIaGoparopnas pabota "Dddext Xomra YK-1.1 VK- [ JI1.2 J11.3 Otuer o
B monynpoBoaHukax" /J1ad/ 1.2 VK-1.3 JI1.7 nabopatop
IK-1.1 TIK- HOU paboTe

1.2 TIK-1.3 OK3aMeH




5.16 JlaGopatophast pabora "H3ydyenue 7 2 YK-1.1 VK- [ J11.2 J11.3 Otuer o
3aBHCUMOCTH 3JIEKTPOCOIPOTHUBIICHUS 1.2 YK-1.3 J1.7 nabopaTop
METAJJIOB Y MOJTYNPOBOJHUKOB OT TIK-1.1 K- HOU paboTe
temneparypst" /J1a6/ 1.2 TIK-1.3 DK3aMeH

5.17 JlabopaTopHass pabora "Onpenenenue 7 2 VK-1.1 VK- [ JI1.2 JI1.3 1 Ortuer o
SHEPIUH 0-4acTHIl ¥ JUTMHBI X Mpodera B 1.2 YK-1.3 J1.7 naboparop
Bo3xayxe" /J1a6/ TIK-1.1 IIK- HOH pabote

1.2 TIK-1.3 Dk3aMeH

5.18 Jlab6opaTopHas padora "HccnenoBanue 7 2 VYK-1.1 VK- [ JI1.2 JI1.3 1 Ortuer o
JHEPreTHYECKOTO CIEeKTpa B-4acTHIl Mo 1.2 YK-1.3 J1.7 naboparop
JuinHe rpodera B meraiie" /J1ab/ TIK-1.1 IIK- HOH pabote

1.2 TIK-1.3 Dk3amMeH

5.19 |CamocrosTensHas paboTa IO PEIICHHIO 7 28 | VK-1.1 VK- |J1.2J11.3 Pemenue

WHIUBUYAIbHBIX y4eOHbIX 3am1au /Cp/ 1.2 YK-1.3 J1.7 3a1a4
IK-1.1 IIK- DK3aMeH
1.2 TIK-1.3

5.20 [TpomexyTouHast arTecTanus (3K3aMeH) 7 0,33 | VK-1.1 VK- | JI1.2 JI1.3 DK3aMeH

/KP3/ 1.2 VK-1.3 J1.7
IK-1.1 TIK-
1.2 TIK-1.3

5. OHEHOYHBIE MATEPHUAJIbI (OHEHOYHBIE CPEJICTBA)
JJI51 TEKYIIEro KOHTPOJIsSl yCIIeBaeMOCTH, IPOMEKYTOYHOH aTTecTAlluU

5.1. KoHTpoJibHBIE BOPOCHI U 3aaHUS

Otuer no 1a60paTOpHLIM paboTam

OTyeT BKIIIOYAET B Ce0s

1. BeITOJTHEHHBIE 3a1aHMs COTJIACHO HHCTPYKIINH K paboTte

2. OTBeTHI Ha KOHTPOJBbHBIE BOTIPOCHI

3. BrInosiHeHHbIE TOMOTHATEIBHBIE 3aaHIe, TPEAI0KEHHBIE TPEOIaBaTEIEM

Tunossle 3a1a4u 17151 KOHTPOJIBHOM PabOThI
Paznen "Mexannka"

KP1. MexaHnuka cucreM MaTepHalIbHBIX TOYEK

1. Baron TopmMo3uTcsi, M €ro CKOpocTh 3a BpeMs 3,3 ¢ paBHOMEpHO yMeHbIaeTcs ot 47,5 km/4 1o 30 km/4. Kakum oinkeH ObITh
npeAeNTbHBIA KOAQQHUITHEHT TPEHUS MEXITY YeMOJaHOM H TIOJIKOH, YTOOBI YeMOJIaH IIPH TOPMOYKE-HUH Hadall CKOJIB3HUTH IO TOJIKe?
2. O0Opy4 ¥ TUCK OTMHAKOBOM Macchl T1=T2 KaTsATCs 0€3 CKOJILKEHUS C OJTHOW U TOH k€ CKOpOCThIO V. KuHeTnue-ckast sHeprust oopyya
4 JIx. HaliTn KHHETHYECKYIO SHEPTHUIO JHCKA.

3. Tlo HaKJIOHHOM MJIOCKOCTH C YIJIOM HAaKJIOHA 0, CKAaThIBA€TCs OMHOPOAHBII Mmapuk 6e3 mpockanb3biBaHus. UeMy paBHO yCKOpPEHUE
LIEHTpa Macc nrapuka?

4. He6oubiast maiiba cockanb3biBaeT 0€3 HauaJIbHOM CKOPOCTH € BEPIIMHBI IJIaIKOH TOpKH BeicoTON H, MMeromel ropu3oHTanIbHbIH
tpammuuH. [Ipu kakoii BeicoTe h TpaMIuTiHA raiida mposieTUT HanboubInee paccTosHue s? Yemy OHO paBHO?

5. JIBe "4acTHLBI yOANSIOTCS APYT OT Apyra, umes ckopocth 0,8¢ Kaxkaas, OTHOCHTENILHO 3eMHOT0 HaOmoaatess. Kakosa
OTHOCHTEJIbHAs CKOPOCTh YacTHUI?

KP2. OcHOBBI MEXaHUKH KUJIKOCTEH U Ta30B

1. Cdhepudeckyro 060104Ky BO3AYLIHOTO IIapa AEaloT U3 MaTepHana, KBaApaTHIH MeTp KOTOporo uMeet maccy 2 kr . [lap
HATIOJIHAIOT rejiueM npu arMocdeprom nasineHud. OnpenenuTe MUHUMAIBHYIO Maccy 000JI0YKH, IPY KOTOPOH IIap HayHET
MOJTHUMATh caM cebst. TemnepaTypa renus 1 OKpy»Karollero Bo3ayxa oJluHakoBa u pasHa 0°C

2. VI3 xpyrioro oTBepCTHs BBITEKAET BEPTUKAJIbHAS CTPYsI BOJBI TaK, YTO B OJJHOM U3 TOPU3OHTAIBHBIX ceueHui ee auametp d = 2,0 MM,
a B IPYrOM CEYECHHH, PacloN0oKeHHOM HIpke Ha | = 20 MM, 1uameTp cTpyH B n = 1,5 pasza MeHbuie. Haiitu 00beM BOJIbI, BEITEKAIOLIHI
U3 OTBEPCTHS 32 OJTHY CEKYHIY.

3. ITo TpyOke mumHbI | 1 paguyca R TeueT cTanimoHapHBIN MOTOK )KUIKOCTH, TNIOTHOCTh KOTOPOH P U BA3KOCTH 1). CKOPOCTh TEUCHHUS
JKHUJIKOCTH 3aBHCUT OT PacCTOSHUS I 10 OcH TpyOKu 110 3akony v = v0 (1 — 12/R2). Haiitu:

a) 00beM KHKOCTH, MPOTEKAIOLICH Yepe3 ceueHHe TPyOKH B €IUHUILY BPEMEHH;

0) KWHETHYECKYIO SHEPTUIO )KUIKOCTH B 00beMe TPYOKH;

B) CHUJIY TPEHHS, KOTOPYIO HCIBITBIBAET TPYOKa CO CTOPOHBI KHJIKOCTH;

I') Pa3HOCTh JIaBJIEHUI HA KOHIAX TPYOKH.

4. JlBe MaHOMETpHYECKHE TPYOKH YCTaHOBJICHBI HAa TOPU30HTAIILHON TpyOe EPEeMEHHOT0 CEYEHHUS B MECTAaX, IJIe CEYEHUS TPYObI
paBubl S1 u S2. [To Tpy6e Teuet Boaa. Haiitu 00beM BOIbI, MPOTEKAOLICH B €IUHHUILY BPEMEHH Yepe3 CEUeHUE TPYOBI, €CITH Pa3HOCTh
YPOBHE# BOJBI B MAHOMETPUIECKHX TPyOKax paBHa Ah.




5. CBUHIIOBBIH IIAPUK PABHOMEPHO OIyCKAETCs B TIIHIIEPHHE, BI3KOCTh KoToporo 1 = 13,9 I1. [Ipu kakom HanbomblIeM JuaMeTpe
1IapyuKa ero o0TeKkaHue ele ocraeTcs JaMuHapHbIM? M3BeCTHO, 4TO mepexo K TypOyJIeHTHOMY OOTEKaHHIO COOTBETCTBYET uuciy Re
= 0,5 (3T0 3Ha4yeHue yKcna Re, mpu KOTOPOM 3a XapaKTEPHBIH pa3Mep B3SIT AUAMETP LIAPHKA).

KP3. Mexanudeckue kojeOaHHs U BOJIHBI

1. Hanmcathb ypaBHEHHE ABWKEHHUS, OTYYAIOLIETOCs B pe3ybTaTe CI0KEHUS JBYX OIMHAKOBO HANPABICHHBIX Tap-MOHUYECKHX
konebaHuil ¢ onuHaKoBLIM Hepuo-1oM T=8 ¢ u oguHaxoBoll ammauTynoit A=0,02 M. PasHocTs (a3 Mexxay 3TuMu KojaeOaHusIMU 92—
¢1=n/4. HauanbHas da-3a 0/HOTO U3 ITUX KOJICOAHUIT paBHA HYIIIO.

2. Ilpu croxeHU! IByX FapMOHUUYECKUX KoJIeOaHUM 0JJHOTO HalpaBICHUs Pe3yIbTUpYIOlIee KoneOaHUue TOUKY UMEET BUJ X = a COS
2,1t*cos 50,0t, rue t B cexyHaax. HailTu KpyroBble 4acTOTHI CKJIabIBAEMBIX KOJICOAHHI U MIEPUOJ OUEHHI Pe3yIbTHPYIOLIETO
KoneOaHusl.

3. Jlocka ¢ jexaliyuM Ha Heil OpyCKOM COBEpIIaeT FOPU30HTalIbHbIE TApPMOHHYECKUE KoJleOaHus ¢ aMIuuTy ol a = 10 cm. Haiftu
K09 GHULIUEHT TPEHHSI MEXIY TOCKOH B OPYCKOM, €CIIH MOCISAHNI HaYMHAET CKOJIB3UTH 10 OCKEe, KOTa ee IepHo KosleOaHus
menbme T=1,0 c.

4. Ha myTs 11ockoit 3ByKOBO#1 BOJIHEI, PacTIpOCTPAHSIIOIIEHCS B BO3AyXe, HaXoAuTcs map paanyca R = 50 cm. J{nnHa 3ByKoBO BOJIHEI
A =20 cMm, yacrora v = 1700 I'u, ammutyaa konebanuii naBneHus B Bo3nyxe (Ap)m = 3,5 [1a. Haiitu cpennuii 3a neproa KoyebaHus
MIOTOK PHEPIUH, MaAal0IIei Ha TOBEPXHOCTD Iapa.

5. Haiitu yncno Bo3MOKHBIX COOCTBEHHBIX Koe0aHuii cToa0a Bo3ayxa B TpyOe, 4acTOThl KOTOpbIX MeHble V0 = 1250 T'u. Jinuna
TpyObI 1 = 85 cM. CropocTb 3ByKa v = 340 M/c. PaccMoTpeTh JBa citydasi:

a) Tpy0a 3aKpbITa C OJIHOTO KOHIIA;

0) Tpyba OTKpBITa C 000HMX KOHIIOB.

CuuTate, YTO OTKPHITHIE KOHIIBI TPYOBI SIBJISIOTCS ITyYHOCTSIMH CMEILCHHUSI.

Paznen "OnekrpoauHamuxa”
KP1. Dnexrpocraruka

1. JIBa TOYEUHBIX 3apsia q U -( PacIoJIOKEHBI Ha paccTOsTHUU 21 Ipyr oT Apyra . HaliTu mOTOK BekTopa HaNpsHKeHHOCTH
JIEKTPUYECKOT0 NOJIS Yepe3 Kpyr paguyca R.

2. Konb1o pammyca r U3 TOHKO IPOBOJIOKK UMeET 3apsiy q. HailTh Moyl HanpspKEHHOCTH JIEKTPUIECKOTO MOJIS Ha OCH KOJIbLAa KaK
¢byHK1MI0 paccTosHUA | 10 ero LeHTpa.

3. ToueuHsIi 3apsi]]  HAXOAUTCS HA PacCTOSIHUM | 0T 6e3rpaHUYHOMN MpoBosIIeH miockocTu. Kakyio paboTy Heo6XoaumMo
COBEPIIUTD, YTOOBI MEJUVIEHHO YAAIUTh 3TOT 3apsi/i HA O4€Hb OOJIBIIIOE PACCTOSIHUE OT IUIOCKOCTH?

4. K HCTOUHHKY € 3.11.C. & HOAKIIIOYMIIHN OCIIEeI0BATEIbHO /1B INIOCKUX BO3AYIIHBIX KOHIEHCATOPA, KaKAblid eMkocTH C. 3aTeM ouH
13 KOHJICHCATOPOB 3aIlOJHUIN OJHOPOAHBIM JUNIEKTPUKOM C IPOHUIIAEMOCTBIO €. BO CKOJIBKO pa3 yMEHbIINIACH HAIPSKEHHOCTh
AJIEKTPUIECKOTO TIOJISI B 3TOM KoHeHcaTtope? Kakoii 3apsia mpoiaer dyepes3 HCTOUHHUK?

5. 3apsn q pacipesiesieH paBHOMEPHO 0 00beMy 11apa paguyca R. ITosarast AusnekTpudecKyto IpOHULAEMOCTh PaBHOM euHHUIE,
HaWTH:

a) COOCTBEHHYIO DIICKTPOCTATHYECKYIO SHEPTHIO 11apa;

0) oTHOmEeHUe Hepruu W1, 3amaceHHON BHYTPH MIapa, K d3Heprun W2, 3aKI0YeHHOH B OKPYKArOLIeM IPOCTPAaHCTBE.

KP2. ITocTOsTHHBIH 2IEKTPUIECKHI TOK

1. 3a30p Mex Iy 0OKJIagKaMH IIIOCKOTO KOHIEHCATOPa 3aM0THEH CTEKIIOM C YASNbHBIM conpoTuBieHueM p = 100 'Om*M. EMkocts
konzeHcaropa C = 4,0 H®. Halitu Tok yTeuku uepe3 KOHIEHCATOp MpU nojaye Ha Hero HanpsbkeHus U = 2,0 kB.

2. B cxeme (puc. 3.42) 3. 1. c. uctrounuka & = 5,0 B u conporusienust R1 = 4,0 Om, R2 = 6,0 OM. BHyTpeHHee CONMPOTHUBIICHHE
uctouynuka R = 0,10 Om. Haiitu Toxu, Texymue uepes conpotusienus R1 u R2.

3. HaiiTu 3. A. ¢. ¥ BHyTpEHHEE CONPOTUBICHHE HCTOUHKKA, SKBUBAJIEHTHOI'O IByM [IapaJLIENIbHO COEIMHEHHBIM 3JIEMEHTaM C 3. 1. ¢. &1
u &2 ¥ BHYTPEHHUMH conpoTHuBiIeHusaMu R1 u R2.

4. DIEeKTPOMOTOP MOCTOSHHOTO TOKA MOAKITIOUIIH K HanpspxeHuto U. ConpoTtusieHne 0OMOTKH skopst paBHO R. [Tpn kakoM 3HaueHNH
TOKa 4epe3 0OMOTKY MOJIe3Hasi MOIITHOCTh MOTOpa OyaeT MakcuMaibHoi? Uemy oHa paBHa? KakoB mpu 3ToM K.I1.J. MOTOpa?

5. OnHOPOOHBIH ITy4OK IPOTOHOB, YCKOPEHHBIX Pa3HOCTHIO NoTeHnuanoB U = 600 kB, umeer kpyrioe ceueHue paguycar = 5,0 MM.
Haiiti HanpsKEHHOCTh MIEKTPHUYECKOTO M0JIs Ha IOBEPXHOCTH ITy4YKa U Pa3HOCTb MOTEHIMAIOB MEXly TIOBEPXHOCTBIO U OChIO ITyUKa
pu Toke [ = 50 MA.

KP3. DnexrpomarueTusm

1. ITo xpyrosomy BuTKY paauyca R = 100 MM u3 ToHKOrO npoBoja uupkynupyet Tok I = 1A. HaliTh MarHuTHY10 HHAYKIHIO:

a) B LIEHTPE BUTKA;

0) Ha ocH BUTKa B TOUKE, OTCTOSIIEH OT ero LenTpa Ha X = 100 Mm.

2. IIpsIMOYrONbHBII KOHTYp CO CKOJb3sMIeH NEpEMbIYKOH IJIMHBI | HAXOAUTCA B OJHOPOJHOM MAarHUTHOM I10J1€, IEPIEHAUKYISIPHOM K
IUIOCKOCTH KOHTYpa. MHnykius noss paBHa B. Ilepembiuka uMeeT conpoTusiieHne R, cTopoHs! NpsAMOYyroiabHUKa conpoTusieHus R1
u R2. IIpenebperas caMOMHIYKIMEH KOHTYpa, HAliTU TOK B IEPEMBIUKE IIPU €€ MOCTYIATEIbHOM IIEPEMELIEHUH C IOCTOSHHON
CKOPOCTBIO V.

3. Mexay HonocaMu 3J1eKTpOMarHuTa HaXoAUTcsl HeOOoIbIasl KaTyIlIKa, OCh KOTOPOH COBIAAaeT C HAPaBI€HHEM MarHUTHOTO HOJIS.
[Tnomanps nonepednoro ceuenus katymku S = 3,0 mm2, yncino ButkoB N = 60. IIpu noBopore karymku Ha 180° Bokpyr ee nuamerpa
yepe3 NOAKIIOYEHHBIH K Hell 6a/UIMCTUYECKUI rajlbBaHOMETp IpoTekaeT 3apsy q = 4,5 MxKui. Halitu Mogyns BeKTOpa HHAYKLIMU
MarHMTHOTO TIOJISI MEX/1Y TOJII0CaMH, €CIIU MOJTHOE CONPOTUBIIEHHE IeKTprudeckor nenu R = 40 Om.

4. KonebatenbHblil KOHTYp COCTOUT U3 KoHAeHcaTopa eMKocTH C = 4,0 MK® u KaTymku ¢ ”HAYKTUBHOCTHIO L = 2,0 MI” 1 akTUBHBIM
conpotusieHrneM R = 10 Om. Haiftu oTHOIIEHNE SHEPTUH MAarHUTHOTO MOJISI KATYIIKU K SHEPTHH JIEKTPUIECKOTO OIS




KOHJIGHCATOpa B MOMEHT MAaKCHMyMa TOKa.
5. Llenp, cOCTOSIIYIO U3 ITOCIIEN0BATENBHO COSAMHEHHBIX KOHEHCAaTOpa eMKocTH C U conpoTHBIeHHS R, MoAKIIounm K
nepemeHHoMy HanpsbkeHnto U = Umcos ot B MomMeHT t = 0. Haiitu TOk B 1enu kak QyHKIIHIO BpeMeHH t.

Pazpnen "Onruxa"
KP1. I'eomeTpuueckas OITUKA

1. Kaxoil u3 06pa3zoB 14 ciyxuT uzobpaxkenueM npeamera AB B ToHKoOI auH3€e ¢ pokycHBIM paccTosiHueM F?

2. PaBHOOEqpEeHHBIH MPSIMOYTONbHBIN TpeyronbHUK ABC pacrolioskeH nepei TOHKOH coOuparoleit TMH30i ONTHYeCKO# CHIToi 2,5
JIOTP TakK, 4To ero kareT AC JIKUT Ha TIIABHOM ONTUYECKON OCH JIMH3BI (CM. PUCYHOK). Bepimna npsimoro yria C jexur OJmke K
LEHTPY JIMH3BL, YeM BepIINHA OCTPOTo yriia A. PaccTosiHue OT IEHTpa JIMH3BI 0 TOUYKH A paBHO YIBOSHHOMY (POKYCHOMY PAaCCTOSHHIO
muH3bl, AC = 4 cm. IlocTpoiite nuzobpaskeHue TpeyroabHUKa U HaliIuTe IJI0Ialb NOIy4uBIIeiics Gurypst.

3. JIunza, hokycHOE paccTosiHUE KOTOPOH 15 cM, 1aéT Ha 3KpaHe U300pakeHUE MPeIMETa C MATHKPATHBIM yBEIHYCHUEM. DKpaH
[OJIOAABUHYIIY K JINH3€ BAOJb €€ INIaBHOM onTrdeckoil ocu Ha 30 cM. 3aTeM INpU HEM3MEHHOM I10JI0XKEHUU JIMH3bI IIEPEABUHYIN
IIpeAMET TaK, YTOOBI 300paXKeHNe CHOBA CTaJIo pe3KUM. Ha kakoe paccTosHIe CIBHHYIH IPEeIMET OTHOCUTENBHO €ro
[EPBOHAYATIBHOTO MOJOXKEHHSA?

4. JIuH3a, pacroyIoOKeHHAs Ha ONTHYECKON CKaMbe MEXKTy JIAMIOYKON M SKPAHOM, JIACT Ha SKPaHE PE3KOE YBEIMUYCHHOE N300paKeHNE
namnouku. Korna nmun3y nepensunyiau Ha 40 cM O6ike K 3KpaHy, Ha HEM HOSBHIIOCh PE3KOE YMEHBIIEHHOE H300paXeHHe JIaMIIOUKH.
Omnpenenuts GOKyCHOE paccTosiHUE f TMH3BI, €CITM PACCTOSIHUE OT JIAMITOYKH JI0 SKpaHa poBHO 80 cM.

KP2. BonHoBas onTuka
1. CBeTOBO#1 My4OK BBIXOAMT U3 CTEKJIA B BO3JYX (CM. PUCYHOK).

UTO MpOUCXOUT IPU 3TOM C YAaCTOTOH AIIEKTPOMArHUTHBIX KOJIeOaHHU B CBETOBOI BOJIHE, CKOPOCTBIO HX PacIpOCTPaHEHU S, IJTHHOM
BOJIHBI? J[71s1 KaK/101 BEIMYMHBI ONIPEICITUTE COOTBETCTBYIOIMI XapaKkTep U3MEHEHHS. 3aNHIIUTE B TAOIHUILY BRIOpaHHBIC IIU(PBI IS
Kax 101 (pusndeckoi BennuuHbl. Lludpsl B 0TBETE MOT'YT HOBTOPSTHCS.

Yactora Cxopocts JlinHAa BOTHBI

2. NIudpakuuoHHas perieTka ¢ nepuogom 10-5 M pacrosioxkeHa mapauieNbHO dKpaHy Ha pacctosauu 1,8 M ot Hero. Kakoro mopsaka
MaKCHMYM B CIEKTpe OyaeT HaOII0JaThCs Ha dKpaHe Ha paccTosHuK 20,88 cM oT nieHTpa AudpaKMOHHON KapTHHBI IPU OCBELICHHU
PEIIETKH HOPMAJIbHO MAIAIOIIHM ITyYKOM CBeTa JUTMHOW BOJHBI 580 HM? CymTaTh Sina » tgo.

3. Ha nudpakunonnyro pemerky, uMerolyto nepuos 2-10—5 M, nagaetT HOpMaJlbHO HapauIebHBINA Ty4oK Oenoro cBeta. CrexkTp
HaOogaeTcst Ha 9KpaHe Ha PacCTOSHHU 2 M OT penreTkd. KakoBo paccTosiHue MeXAy KpacHBIM U (DHOIETOBBIM y4aCTKaMH CIIEKTPa
HIEpBOro MopsiKa (IepBoi IBETHOH MONOCKU HAa 3KpaHe), €CIIM  JJIMHBI BOJIH KPACHOTO U (PMOJIETOBOTO CBETa COOTBETCTBEHHO PABHBI
8-10-7m u 4-10-7 m? Cuurars sing = tgp. OTBET BbIPa3UTE B CM.

4. Ha kpyruoe otBepctue quametpoM d = 4 MM IajiaeT HOPMaJIbHO MapajuiesibHbIN mydok jydeit (A = 0,5 mxm). Touka HaOmOACHUS
HaXOAWTCS HA OCH OTBEPCTHsI Ha paccTossHUM 1 = IM oT Hero. Ckoubko 30H DpeHens ykiIaapBaeTcs B OTBepCcTHH? TeMHOe HiTi CBETIIoe
IISITHO TIOJIYYUTCS B LIEHTPE AUPPAKINOHHOM KapTHHBI, €CJIU B MeCTe HaOJIOI€HUs IOMECTUTD SKpaH?

Pazpnen "AtomHas ¢pusmka, pu3nKa aTOMHOTO Spa U 3JIEMEHTapHbIX YacTHLl"

1. PaccMOTpUM 3/IEKTPHUECKYIO LETIb, COCTOSIIYIO U3 KoHAeHcaTopa eMkocTH 10 nd u xarymku uaaykrusHoctu 0,1 Mra. JlomycTuM,
YTO aMIDIATY/A HATIPSDKEHUS JJIEKTpHIeckuX Kosebanuii paBHa 10 MkB. OneHnuTe BeIMUUHY «ECTECTBEHHOM TIEPEMEHHOI ¢
Pa3MepHOCTHIO AEHCTBUS U CpaBHUTE €€ ¢ MocTosiHHOM [1nanka.

2. ITnotHocTh Bodbdpama paBHa 19,1x10 3 kr/m . OTHOCHUTENBHAS aTOMHasE Macca Bojib(pama 184 a. e. M. OnpeeuTe XapakTepHbIN
pasmep aroma BoJsib(pama (CUUTas aTOM LIAPUKOM), U MacCy OJTHOrO aToMa BoJib(pama.

3. CxoJbpK0 (POTOHOB €KECEKYH/THO HCIYCKAaeT HUTh 3JIEKTPUYECKOH JTaMITbl OJIe3HONH MOITHOCTH BT, ecny AirHa BOJHBI U3ITyYESHUS,
COOTBETCTBYIOLIEH cpeqHel sHepruy GOTOHA, MKM?

4. To4e4HbI UCTOUYHHUK cBeTa MOIIHOCTHI0 Po=100 BT ncnyckaer cget ¢ miuHHOM BosHBI i=400 HM. Ha xakoM MakcHManbHOM
PACCTOSIHUM ATOT UCTOYHHK OyJeT 3aMeueH 4EI0BEKOM, €CJIH I71a3 BOCIPHHUMAET CBET IIPU YCIOBHUH, YTO Ha CETUATKy HonagaeTt n=60
(boToHOB B cexyHny? uamerp 3pauka +0,5 cMm.

5. UyBCTBHUTENBHOCTh CETYATKH IJ1a3a K )KEITOMY CBETY C JUTMHHOW BOJHBI i=600 HM coctaBisier , 7 x 10 18 Br. Cxonbko ¢poToHOB
JIOJDKHO MaJlaTh €XECeKYHIHO Ha CeTYaTKy, YTOObI CBET OBbLT BOCIPUHAT?

6. Ha MeTannuyeckylo miacTuHy, KpacHas rpanuna Gorodddexra s kotopoir 0,5 MkMm, nagaer GpoToH ¢ AMMHHOMK BojHE i = 0,4
MKM. Bo ckomnbko pa3 ckopocTh poToHa 60s1blIe CKOPOCTH (POTOIIEKTPOHOB?

7. LIMHKOBYIO TUIACTUHKY OCBELIAIOT yIbTPa(UOIETOBBIM CBETOM C JUIMHHOHM BOJIHBI i=300 HM. Ha kakoe MakcumanbHOE paccTosiHuE
OT IJTACTHHKHU MOXET YIIUTHCS (POTOIIEKTPOH, €CIIM BHE IIACTHHKH CO3aHO 33A€PXKUBAIOIIEE HICKTPHUIECKOE TOJIE C
HanpsbkeHHocThIo E=10 B/cm?

8. Ile3ueBslit kaTo GOTO3IEMEHTA OCBELIAIOT CBETOM HATPUEBOM JIaMITBI C AJIMHHOM BOJHBI i=600 HM OmpeaenuTs CKOpoCTh
BBIPBIBAEMBIX M3 KaTo/a (OTOIIEKTPOHOB, €CITU KpacHas rpaHuna Goroddpderra ms nesus i0=650 M

9. Bonb(paMOBYIO IIIACTHHY OCBELIAIOT CBETOM C JTMHHOW BOJHBI i=2000 A. HaiiTn MakcCUMalbHBII HMITYJIBC BBUICTAIOIINX U3
IUTACTHHBI AJIEKTPOHOB.

10. Mcrionb3yst BOJIBT-aMIEPHYIO XapaKTEPUCTHKY HEKOTOPOTO BaKyyMHOTO (OTOdIEMEHTa (CM. PHCYHOK), HAWTH paboTy BEIX0O/A
aJIeKTpoHa U3 Karoaa. Karox ocBemmaroT cBeToM ¢ JUIMHOM BOJIHBI 10- M.

11. Dddekr 3eemana. Mex 1y oIHOCaMH AJIEKTPOMArHUTA MTOMEIIeHa KaiblueBas ayra. Jlunus = 4226,7A UCTIBITHIBACT HOPMAJIbHBI I
s¢dekt 3eemana B none 30 Toic. apcTen. [loacuunraiire:

2) DARHOCTE YACTOT CMENIEHHONW W HECMETIIEHHOW COCTARIIFOIINX:




0) pa3HOCTh B JUIMHAX BOJH 3THX COCTABJISIOLIMX.

12. Kakoil cCKOpOCTBIO IOJKEH 001aaTh JIEKTPOH, YTOObI UMETh TAKOH e UMITYJIbC, KaK U (OTOH ¢ JIMHOM BoaHbL 0.1 HM?

13. OxHOMEpHOE ABM)KEHHE YaCTHIB! B TOTCHIMATILHOH siMe. PaccTosiHne MKy CTEHKaMU sIMBI PaBHO @ M CTEHKH sIMBbI O€CKOHEUHO
BBICOKHE: BHYTpH sMbl U=0, a 3a ee npenenamu U=c. BEIYHCINTE SHEPreTHIECKUil CIIEKTp SIEKTPOHA.

14. Yron paccesiaust potoHa B apdexre Komnrona 0=90 0 , yron orgauu snekrpona 9=300 . Onpenenure 3HEPTruio GOTOHA J10
paccesHusL.

5.2. Tembl NHCBMEHHBIX Pa6oT

[TrceMenHbIe PabOTHI O IPEAMETY He MIPEAYCMOTPEHBI

5.3. OueHo4yHble MaTepHAJIbI (OLI€eHOYHBIE CPEICTBA)

ITpumepHBIil IepeueHb BOIPOCOB K 3K3aMEHY

Paznen «Mexanukay (2 cemecTp)

1. KunemaTika paBHOMEPHOTO U PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO JBIKeHHS. [ paduyeckoe npencTaBIeHne 3aBUCUMOCTEH
KMHEMaTU4eCKUX BEJIMYHUH OT BPEMEHHU.

2. IIpeobpaszoBanus [anunes. 3akoH cioxeHus: ckopocteid. OTHOCUTENbHAS CKOPOCTb.

3. YckopeHue npy KpUBOJMHEHHOM JIBUKEHUH TOuku. HopManbHOE U TaHTeHIIMAIbHOE YCKOPEHUSI.

4. KunemaTrka KpHBOJIMHEHHOTO paBHOYCKOPEHHOTO JBIDKEHUS (HA IPUMEpe IBIDKEHUS Tela, OpPOLIEHHOT0 IO/ YTJIOM K TOPU30HTY).
5. KunemaTtnueckoe onrcaHue ABHKEHUS TOUYKH 110 OKPYKHOCTH. YTJIOBasi CKOPOCTh U YIiIoBoe yckopeHue. CBs3b JIMHEHHBIX U
YTJI0BBIX KHHEMaTHYECKUX BEITMYHUH.

6. Cno>xeHue rapMOHHYECKHUX KOJIe0aHW OHOTO HANpaBJICHHS U OJMHAKOBOM 4acTOThl. MeTo/1 BEKTOPHBIX JHArpaMM.

7. CnoskeHre rapMOHMYECKHUX KOJIeOaHUi OTHOTO HANpaBlIeHHs ¢ OJM3KUMHU YacTOTaMH (OHeHHS).

8. CrnoxeHue NepIeHUKYIIIPHBIX TapMOHUYECKUX Kosebanuil. durypsl Jluccaxy.

9. Ilepssrit 3akoH HeroTona. MHeprmansaeie cucteMsl otcuera. [IpuHimn oTHOCcHTenpHOCTH [ amest.

10. B3aumopeiictue ten. Cuna. Macca, umnysbc. Bropoit 3akoH Hetotona. [IpuHImn He3aBUCUMOCTH JEHCTBHS CHIL

11. Cunet B mpupoge. Tperuii 3akon HerotoHa.

12. IMnynbe cuCTEMBI MaTepUANIbHBIX TOYEK. BHEIIHNE U BHYTPEHHHE CUJIbI. 3aKOH COXPAaHEHHs UMITYJIbCA.

13. LlenTp Macc CUCTEMBI MaTePUAIBFHBIX TOUEK U €T0 ABIKECHUE.

14. PeakTuBHOE ABMKEHHUE. YpaBHEeHUE MelepcKoro I ABWKEHUS TeNla IepeMEeHHOM Macchl. YpaBHeHHe [{10nKoBCcKoro.
15. PaGoTa u MouHOCTh cuiibl. Kuneruyeckast sHeprus.

16. IorenmmaneHas sueprus. CBsI3p MEXIy CHIION U MMOTEHIUATBHON YHEPTHEH.

17. MexaHuyeckast SJHEPrusi CHCTEMbI MaTepPHAIbHBIX TOUYEK. 3aKOH COXPAHEHHsI MEXaHHUYECKON SHEPTHH.

18. IlpuMeHeHme 3aKOHOB COXpaHEHHs K aHATTN3Y YIPYTHUX U HEYIPYTHUX COyIAapeHUN ABYX TEIl.

19. MoMeHT uMIyIsbca MaTepUaibHON TOUYKH M CUCTEMbl MATEPUAIBHBIX TOYeK. MOMEHT CHJIBI.

3aKoH COXpaHEHHUs MOMEHTA UMITYJIbCa.

20. Bparmenue abcoII0THO TBEPJOT0 Tejla BOKPYT HEMOJABUKHON 0CH. MOMEHT UMITyJIbca U MOMEHT HHEPLIUH TBEPOTO Tela.
OcHOBHOE ypaBHEHHE AUHAMHKH BPalaTeIbHOTO ABMKEHUS TBEPOTO Tela.

21. MomenT nHepuuu TBepaoro tena. Teopema llreitnepa.

22. Kunernueckasi 5HEpPrus Bpallarolierocs Teepaoro reia. Kunernueckas sHeprus Npu MjI0CKOM JBWKCHUHU (KaYSHUH).

23. Cyxoe Tpenue. TpeHue Mokos U TpeHHe CKoJIbKeHHe. TpeHne KaueHusl.

24. YcnoBus paBHOBECHS TBEpOTO Tena. Buapl paBHOBecusl.

25. CBoboaHbIe ocu BpalieHus TBepaoro teia. ['upockomn. [peneccus.

26. Pacnipenenenue [naBiieHHs B TOKOSIUXCS JKUIKOCTAX M rasax. 3akoH Ilackams. I'mapocrarnueckoe aaBieHue.
27. Cuna Apxumena. YClIoBUs JIaBaHUS TEN B XKUIKOCTH HIIM Tase.

28. UneanbHast ®uAKOCTh. ONMCaHUe IBIKESHUS UIeaTbHON KUIKOCTH. JIMHUM TOKa, TPYOKH TOKa. Y paBHEHHE HENTPEPHIBHOCTH
CTpYH.

29. YpaBuenue bepryman st nBrmkeHus uaeansHoi xuakoctu. opmyna Topprdenm.

30. JlamuHapHOe 1 TYpOYJICHTHOE ABHKEHUS )unkocTu. Yncno PeliHombaca. J[BrkeHue Ten B :KUIAKOCTH Wik rase. JIobosoe
COTIPOTHUBIICHHUE U MTOTbEMHAsI CUIIA.

31. Bsi3KOCTh KUIKOCTH WITH ra3a. TedeHne BA3KOM KHUIKOCTH 10 TPyOe KPYriioro ce4eHusl.

32. Bunsl ynpyrux gedopmanuii TBepaoro Tena. 3akoH ['yka. Moaynu ynpyrocta. [Ipeaens ynpyrocTu 1 IpOYHOCTH.

33. [MoreHuManbHas SHEPrus yrpyro 1eOopMrupoBaHHOro Teina. [IIIoTHOCTh ynpyroii SHeprumu.

34. Cubpl MHEPIUH B TIOCTYIATENbHO JABIKYLIEHCS HEMHEPLMATIBLHOM cUCTeMe OTcUeTa.

35. Cunbl MHEPIMM B paBHOMEPHO Bpallalouieiicss HeMHepLaIbHON CUCTEME OTCUETa.

36. [IposBiieHre cuin MHEpLUUH Ha 3emiie. BiusiHue cyTo4yHOro BpameHus 3eMii Ha YCKOPEHHE CBOOOIHOTO HaJICHHUS.

37. YpaBHeHHUE ABIKEHHS MEXaHHMUYECKUX KOJIeOaTeIbHBIX chucTeM 0e3 Tpenus. CoOCTBeHHas YacToTa MPYXHHHOTO, GU3MUECKOTO U
MaTEeMaTHYECKOTO MasiTHUKOB.

38. YpaBHeHHE ABMKEHHS KOIe0aTeIbHBIX CUCTEM C BA3KUM TpeHHeM. 3aTyxaronue konebanus. Koaddunnenr 3aryxanus,
JOTapu(pMAIECKHHA TEKPEMEHT, JOOPOTHOCTb.

39. BeinyxaenHsble kosiebanus. Pesonanc.

40. TTpononbHBIC ¥ MONIEPEYHBIC BOJIHBI. Y paBHEHHE OeryIiel TapMOHUYECKOH BOJIHBI. J[JIMHA BOJIHBI.

41. Dueprus Geryuieii BoaHbl. [loTok 3neprun. Bekrop YmoBa. MTHTEHCHMBHOCTB BOJIHBI.

42. Nnrepdepentus BoaH. CTos4re BOJIHBIL.

43. CobcTBeHHbIE KOJIeOaHUs CTPYHBI, CTEPXKHSA. AKYCTUYECKUI pE30HAHC.

44. Tlpupona 3Byka. OOBEKTUBHBIEC U CYOBEKTUBHBIE XapaKTEPHCTHKU 3BYKa. YIIBTPa3ByK U HHPPA3BYK.

45. D dexr [ormrepa B akyCTUKE.

46. IlocTynatsl cienuaIbHOM TEOPUH OTHOCUTETBHOCTH. OTHOCUTENBEHOCTS IPOMEKYTKOB BPEMEHH U OTPE3KOB AJIHHBI.

47. IIpeobpaszoBanus JlopeHna. PensTMBUCTCKHIA 3aKOH CI0XKEHUSI CKOPOCTEH.




48. PenstuBuctckuii uMmyibc. PenstuBuctckas GopMa OCHOBHOTO YpPaBHEHHUS IUHAMHKH.

49. Kunernueckast SHEPrusi pesIITUBUCTCKON YacTULbL. DHeprus nokos. CBA3b MacChl U SHEPTHH.

50. JIBmwxeHue Tena B HEHTPAITBHOM TpaBUTalOHHOM ToJie. [lepBas, BTopast, TpeThsi KOCMUYECKast CKOPOCTb.
51. 3axkonsl Kennepa. 3akoH BceMupHOTo TsroreHus. [lone TAroreHus U ero HarpsyKeHHOCTb.

52. IloTeHnuanpHast SHEPTUS TPABUTAIIMOHHOTO TOJIS.

Paznen «Onexrpoaunamukay (3 cemectp)

1. DnexTpuueckuii 3apsin u ero cBoicTBa. 3akoH Kymnona. [Ipuniun cynepno3uium.

HanpspkeHHOCTB antekTpudeckoro mods. [Tose ToyeuHoro 3apsiaa, CUCTEMBI 3apsiIOB.

2. Teopema Octporpaackoro-I'aycca ams 3JIEKTPHIECKOTO OIS B BAKYYME U €€ IPUMEHEHHE K pacueTy MoJIeH.

3. Pa3zHoCTh OTEHIMaANOB, NoTeHnual. IIoTeHIuan nos TO4eqHoro 3apsAaa, CUCTEMBbI 3apsI/I0B.

4. CBs3b NOTEHIMANA M HATIPSHKEHHOCTH AJIEKTPOCTATHYECKOTO TTOJIS.

5. HanpspkeHHOCTD M OTEHIHAI OISl 0€CKOHEYHOH MIIOCKOCTH, OECKOHEYHOTO IIMIMHAPA, chephl

6. DnekTpudecKas SHEprHsi CUCTEMbI HETIOIBUYKHBIX TOUEYHBIX 3apsi/10B

7. Pacnipenenenue 3aps10B B IPOBOAHUKE. DKBUIIOTEHIIMAIBHOCTb IPOBOIHHUKA. HarpsykeHHOCTD 1MoJIs Y TOBEPXHOCTH IIPOBOJHUKA U
€€ CBA3b C MOBEPXHOCTHON TNIOTHOCTHIO 3apsi/10B.

8. TIpOBOIHUK BO BHEIITHEM DJICKTPOCTATHUECKOM I0JIE. DIEKTPOCTATHIECKas 3aIuTa. MeTo/] 3epKaIbHBIX N300paKeHUH.

9. DNEeKTPOEeMKOCTh YEJUHEHHOTO IIPOBO/IHUKA U KOHJIeHcaTopa. [Iockuil, cepuueckuii  IUIMHAPUYECKUE KOHIEHCATOPHI.
10. IlocnenoBaTensHOE U apaIeIbHOE COEAMHEHNE KOHIEHCATOPOB.

11. Honspuzanus auanexTpukos. ITomspusoBanHocTs P . [loBepXHOCTHAS MIIOTHOCTH CBSA3aHHBIX

3aps/10B.

12. Bektop anexkrpuueckoro cmerieHus D . Jlusnekrpuyeckas NPOHUIAEMOCTh U BOCIIPHUMYHUBOCTb.

13. I'paanuHBIe yCTIOBHS U BEKTOPOB HaNpspKeHHOCTH E u anmekTpudeckoro cmemenus D .

[IpenomiieHre TMHUIA HAIPSHKEHHOCTH HA TPaHMIIE pa3zielia JU3JICKTPUKOB.

14. IIpe3027eKTPHUKH, CETHETOIEKTPHUKH, DIEKTPETHI.

15. DnexTpuueckas SHEPrus 3apsHKEHHOTO IPOBOJIHUKA, 3apSDKEHHOTO KOHIeHcaTopa. INOTHOCTh SHEPIUHU 3IE€KTPUUECKOTO OIS,
16. ILtoTHOCTH 1 cHta ToKa. Y paBHEHNE HETIPEPHIBHOCTH.

17. 3akon OMa /115t OTHOPOZHOTO y4acTKa Ienu (B MHTErpalibHOH U nuddeperunansHoi popmax). ConpoTHBICHHUE.
[TocnenoBaTenpHOE U MapayIeIbHOE COCTUHEHHE TPOBOJHUKOB.

18. OnexTponBmxymas cuna. 3akoH OMa i1t yuactka nens, coaepsxkaiero 9/1C, u s 3aMKHYTOH LeTH.

19. PasBeTBiieHHbIe LIeNH MOCTOSHHOTO ToKa. [IpaBuna Kupxrodda.

20. 3axoH [xoyns—Jlenna. Jluddepenunansuas popma 3axona Jxoymns-JleHua.

21. Ilomnas, mone3nas montHocTH B KIT/I memu mocTosHHOTO TOKA.

22. DNeKTpONPOBOJHOCTD TBEPABIX Tell. [IpOBOJHUKH, TUAIEKTPUKH M OIYIpOBOAHUKH. [Ipuposa Toka B MeTajuiax, onbIThl ToJIMEeHa
u Crroapra.

23. Knnaccuueckast TeopHs 371€KTPONPOBOAHOCTH METALIOB. 3aBUCUMOCTh COIPOTHBIICHUSI METAJIOB OT TEMIIEPATYPHI.

24. CoOcTBeHHAS M TPUMECHAS JICKTPOIPOBOTHOCTD MOJIYPOBOJHUKOB.

25. KoHTaKTHBIE SBJICHUS B METAJIaX U MOIYyNPOBOAHUKaX. CBONWCTBa p-N-miepexoa.

26. DneKTpu4ecKkuil TOK B MIEKTpoInuTax. 3akoHsl Dapajest i 3IeKTpOoIIH3a.

27. XuMHUeCKHe UCTOUHUKH TOKa.

28. DnexTpuueckuii TOk B razax. CaMoCTOSATEIbHBII U HECAMOCTOSTENBHBIN Pa3psbl.

29. CamocTosTeNbHbIE pa3psibl B Ta3ax: TICIOMINH, 1yroBOH, HCKPOBOM M KOPOHHBIH.

30. Cuna Amnepa. Maaykims MarHuTHOro nojst. Pabota cuibsl Ammnepa

31. JleficTBHMe MarHUTHOTO TIOJIS HA ABIOKYyIIUics 3apsin. Cuma Jlopenma.

32. MaruutHoe 1oje ABMKYIIErocs 3apsija U 3JeMeHTa Toka. 3akoH buo—Casapa—Jlamiaca.

33. MarHuTHOe 10JIe IPSIMOTO M KPYroBOro TOKOB. B3anMoieiicTBue napauienbHbIX MPsIMbIX TOKOB.

34. MarauTHbBIM MOMEHT BUTKA ¢ TOKOM. BUTOK ¢ TOKOM B OTHOPO/HOM M HEOJTHOPOJHOM MarHUTHOM IIOJIE.

35. 3akoH nosiHOTO TOKa. Ero nmpuMeHeHue [uis pacyera MarHUTHOTO ITOJIS.

36. JIBukeHUE 3apsHKEHHBIX YacTHI B OJHOPOJHOM MarHUTHOM nojie. Dddext Xoina.

37. HamarauueHHOCTh. HanpsykeHHOCTh MArHUTHOTO 110J1s1. MarHuTHas MpOHUIIAEMOCTh M BOCIPUUMUYHUBOCTD. Y paBHEHUs MakcBeia
JUISL TIOCTOAHHOI'O MAarHuTHOI'O IIOJIA B MAarHETUKE.

38. I'pann4HbIC yCIOBUS U1 BEKTOPOB MHIYKIUU U HANPSHDKEHHOCTH MarHUTHOTO TIOJIA.

[Ipenomnenue NMHUI MarHUTHOM MHAYKIMK Ha FPaHULIE pa3Ziesla MarHETUKOB.

39. lnuamarHeTr3M M rapaMarHeTHu3M.

40. deppomarsHeTnzM. MaruutHslii ructepesuc. Touxa Kropu.

41. 3axoH snexrpoMaruuTHoi nHnykimuu @apanes. [pasuno Jlenna. @usnueckas npupoaa 3C nnaykuu. Buxpesbie TOKH.
42. CaMOMHIYKIIUS M B3aUMOWHAYKIMA. IHIYKTUBHOCTD. PacueT MHAYKTHBHOCTH JIMHHOTO COJICHOU/A.

43. MarnutHas 3Heprus Toka. [[I0THOCTh SHEPTUH MAarHUTHOTO T1OJIS.

44. IlepeMeHHBIN KBa3UCTAMOHAPHBIN TOK. 3akoH OMa /71 1enel KBa3uCcTallMOHAPHOTO TOKa.

44. MouHoCTh IepeMEeHHOr0 ToKa. JleiicTByrolMe 3HaueHNs HapsDKEHHS U CUIIBI TOKa.

45. MeTtoa BEeKTOPHBIX JUarpaMM U METOJ KOMITJIEKCHBIX aMIUTUTY/ JUIsl pacueTa Iernel KBa3uCTallOHapHOTO TOKA.

46. Pe3oHaHC B ocie10BaTeIbHOM U NapajljIeIbHOM KOHTYPax IepeMEHHOT0 TOKa.

47. DnexTpuyeckuii konedarenbHbi KOHTYp. CoOcTBeHHBIE KoseOanus. Popmyna Tomcona. 3aTyxatorue konebanus. JJoOpOTHOCTS.
48. Tok cmemenus. YpaBHeHUs: MakcBeu1a B MHTETpajibHOM 1 tuddepeHnnanbaoi hopme 11 IepeMEHHbIX 3JIEKTPUUECKOro U
MarHuTHOTO TOJIEH.

49. IInockue 3eKTpoMarHuTHbIE BOJIHBI B Bakyyme. OmnbiThl ['epria.




50. IInoTHOCTH SHEPrUM d1eKTpoMaruuTHoro nois. [lotok sneprun. Bexrop IloiinTunra. 1llkana sneKTpoMarHUTHBIX BOJIH.

Paznen «Onrtuka» (4 cemectp)

. DnexkTpoMarHuTHas Tpupoga cBera. CBOHCTBAa DJIEKTPOMAarHWTHBIX BOJH. [lIkama aieKTpoMarHUTHBIX BOJH.
. @otomerpust. CBETOBbIE U SHEpreTHUECKHe (POTOMETPUIECKUE BETMYMHBI.

. OcHOBHBIE 3aKOHBI TeoMeTpruiecKkoi ontuku. [Ipuaiun depma.

. IlonHoe BHyTpeHHEe oTpakeHue. CBeTOBOABL IIpU3MBL.

. ITnockwue 3epkana. Chepuueckue 3epkana. [loctpoenue nuzodpaxenuii B 3epkanax. @opmyna cheprdeckoro sepkaia.
. IIpenomiienue Ha cdepudeckoil moBepxHocTU. PoKyChI chepUUECKOM TOBEPXHOCTH.

. Tonkue nun3b1. @opMyIbl IMH3BL [TocTpoeHE H300paKEHUI B TOHKUX JIMH3aX.

. AGeppaluu JIMH3 1 3epKall ¥ COCOOBI MX YCTPAHEHHUSI.

9. I'ma3 xak ontudeckas cucteMa. Koppekuus GJIM30pyKOCTU U AalbHO30PKOCTHU. LIBETOBOE BOCIpUATHE.

10. TIpoeknuonnsie npubopsl. Jlyna. YBenudeHue nyrsl.

11. Muxkpockorn. YBelnu4eHrne MUKPOCKOIIA.

12. Teneckonmyeckue cucremsl Kemnepa u ["'anunes. YBenmuenue Teneckorna.

13. NaTepdepeHuys BOJIH OT ABYX TOYEYHBIX HCTOYHHKOB. KorepeHTHOCTb.

14. MeTob! MOMy4YeHUs] KOTEPEHTHBIX BOJIH B ONTHKE. [IBYXITyueBble HHTEPPEPEHIIMOHHBIC CXEMBI.

15. YcnoBue BpEeMEHHOH KOTEPEHTHOCTH. Bpemss M JjIMHA KOT€PEHTHOCTH, CTENeHb MOHOXPOMAaTHYHOCTH U3JTy4EHHUS.
VYcnoBre mpocTpaHCTBEHHON KOTEPEHTHOCTH.

16. NnTepdepeHuns B TOHKUX MJICHKaX. [10J0CH paBHOTO HAKIIOHA.

17. NnaTepdepeHuns B TOHKUX MIeHKax. [Tomoce! paBHo# Tomubbl. Konbia HeroToHa.

[IpocBeTienne onTUKHU.

18. NuTepdepomerprl Maiikenbcona u @adpu-Ilepo.

19. ABnenue nudppakuuu. [Mpunnun [olirenca-®Openens. Judpaxius Openenst Ha KpyriioM OTBEPCTHUH, HA KPYTJIOM SKpaHe.
20. AMIUTUTYIHBIC U (Pa30BbIC 30HHBIC TUIACTUHKH.

21. Tudpakuus OpeHens Ha Kparo HOITyO0eCKOHEYHOTO SKpaHa.

22. O0GbsCHEHUE IPSIMOJIMHEHHOTO PacpOCTPaHEHHS CBETa Ha OCHOBE BOJIHOBOM Teopuu. O0beM Dpenens.

23. Nudpaxuus OpayHrodepa Ha IeIU U HA KPYTIIOM OTBEPCTUH.

24. Pa3pemaroras criocOOHOCTh 0OBEKTHBA.

25. qTudpakuus OpayHrodepa Ha HECKOJIBKUX ICISIX.

26. Tudpakiuponnas perrerka. CrieKTpaabHbIA aHATH3.

27. luctiepcusi U pa3pelaromas crocoOHOCTh TUPpakuoHHON pemeTku. Kpurepuii Panes.

28. Tudpakiyisi peHTTCHOBCKUX Jy4ei Ha KpucTayuiax. YcinoBue bpera- Bynbda.

29. NudpakiyoHHas IPUPOAa ONTHUECKOro u300paxenus. OnelThl AGOe. Pa3pematomas cioCOOHOCTh MUKPOCKOIIA.
30. JIuneitHo, JUTMIITHYECKH U ITUPKYILIPHO MOJSIpU30BaHHbBIN cBeT. EcTecTBeHHbIH cBeT. [lomsipu3aTops! 1 aHanm3aTopsl. 3aKOH
Maimoca.

31. OTpakeHre U MPEIOMIICHUE CBETA HA TPAHMIIE pa3zelia H30TPOIHBIX AMAIEKTPUKoB. Dopmymnsr Openensi.

32. Ionspu3zanus cBeTa NpU OTPasKCHUH U MIPENOMICHHN Ha IPaHULE pa3elia H30TPONHbBIX JUAJIEKTpUKOB. Yrou bpioctepa. Croma
CrouneroBa.

33. PacnipocTpaHeHne cBeTa B OTHOOCHBIX KpHcTaiuiax. OOBIKHOBEHHBIH 1 HEOOBIKHOBEHHBIHN JTy4H.

34. Iloctpoenue I'toitrenca-dpenens ans 0IHOOCHOTO KpucTaiuia. J[BoifHOE TydenpenomMiIeHue.

35. Kpucrannmmieckne IacTUHKY ‘B UY€TBEPTH BOJHEBI H ‘B TTOJIBOJIHEI .

36. AHanu3 NoJsprU30BaHHOTO CBETA.

37. NHTepdepeHus moIsipru30BaHHOTO CBETA.

38. UckyccTBeHHas aHM30TPOIMs. AHH30TPONMS IIPU MEXaHWYECKUX AedopMaiusax, B JIEKTPUUIECKOM Ioje. Bpamenue
TUIOCKOCTH MOJISIPU3AIHH.

39. sBnenue nucnepcun ceera. Pa3oBas U rpynnosas cKOpocTd ceeta. HopmanbHas U aHOMallbHast JUCIIEPCHSL.

40. da3oBas U rpynIoBas CKOPOCTH. DJIEKTPOHHAS TEOPHUS AUCIIEPCUU U MOTIIONIeHUs. 3aKkoH byrepa.

41. PaccesiHue cBeta B MEJIKOAMCIIEPCHBIX M MYTHBIX cpefax. 3akoH Pases. [per HeOa.

42. Henuueitabie 3 QeKThI B ONITHKE.

43. OmbITHI IO ONPECICHNI0 CKOPOCTH CBETA. DKCepruMeHTanbHbie ocHoBBI CTO.

44. Dddexr Jloriepa B ONTHUKE.

45. N3ny4yenue BaBunosa — YepeHnkosa.

0 1O\ LN AW =

Paznen «MonekynsapHas ¢usuka» (5 cemectp)

. DKCIepUMeHTalIbHOE 000CHOBAaHHE MOJIEKYIIIPHO-KMHETHUECKUX TPEICTaBICHHUM.

. MukpococTosHus 1 MakpococTosHuA. CpeaHue BeInYuHbI ¥ GIyKTyaluu. PaBHOBECHBIC M HEPABHOBECHBIE COCTOSHUS M IIPOLIECCHI.
. [TapameTpsl MAKpPOCKOIIMYECKOI CUCTEMBI, 3aJIaI0IUE €€ paBHOBECHOE cocTosiHue. Monb. Yucno ABoranpo.

. Monens nneansHoro ra3a. ['a3oBeie 3akoHbl. YpaBHeHue Knaneiipona—Menzeneena.

. OcnoBHoe ypaBHenne MKT anst nneansHoro rasa.

. PaBHOMepHOE pacnpeienieHie 3HEPIHH Xa0THIECKOTO ABHKEHHS MOJICKYII IO CTETICHSIM CBOOOIBI.

. Pacnipenienenrie MaxcBesuia 1 €ro sKCIiepUMEHTaJIbHAs! IPOBEPKA.

. Pacnipenenenue bonbimana. bapomerpudeckas gpopmyna.

9. Onpenenenue noctossHHON ABoraapo. Omnsitel [leppena.

10. CronknoBeHust MoJieKyil. CpeqHss JUIMHa CBOOOIHOTO mpodera MosieKyl. TeXHHYEeCKuil BaKyyM.

11. KuneTnueckue sIBICHUS B pa3peKeHHbIX razax. Juddysus.

12. Kunetnueckue sIBIEHUS B Pa3peKEHHbIX Ta3ax. TemIonpoBOAHOCTb.

13. Kunernueckue siBIEHUS B Pa3peKEHHBIX ra3zax. Bsa3kocTs.

14. BayTpenHss 9Heprust Kak (yHKIUS COCTOSTHUSA. BHYTpeHHsIs SHEeprus uieaibHOro raza. 15. KonndecTBo TemioTs! u

OO DNk W —




pabota kak ¢pyHkiuu npoiecca. HeodpaTumMeie 1 0OpaTUMbIe TPOLIECCHI.

16. IlepBoe Hauano TepmoanHaMUKU. [IprMephl ero NpUMEeHEHHs K Pa3IMYHbIM IIPOLECCaM.

17. TemmoéMkocTh. TennoeMKoCTh HAeaTbHOTO Ta3a B Pa3INIHbBIX MPOIEccax.

18. uknuyeckue npouecchl. TernaoBas 1 X0JIoAuIbHas MalnHbl. K TernoBoi MalinHelL.

19. lHuxn Kapno. Teopema Kapho.

20. HeoOparumble n 0OpaTUMBbIE POLIECCHL. DHTPONHUS KaK (QYHKIHSI COCTOSHUS U €€ CBA3b C TEIUIOTOH 11l 0OpaTUMBIX IIPOIIECCOB.
21. Bropoe Havano TepMOAMHAMUKH.

22. Tperbe Ha4aI0 TEPMOAUHAMUKU. HeZoCTHKUMOCTH aOCOIIOTHOTO HYJIS

23. YpaBuenue Ban—nep—Baansca. M3orepmsr Ban-nep-Baansca.

24. BHyTpeHHsIs SHEpTHsl peajbHOTO rasa.

25. Uzotepmer peansHOTO ra3a. [leperperas ®UAKOCTE U ITepeoxiIaxaeHHbIN nap. Kputuueckoe coctosiHue.
26. C:xm)KeHHUe Ta30B U NOJIYYeHUE HU3KUX TEMIIEpaTyp.

27. da30BbIe IEPEXOabl IEPBOTO U BTOPOTO Poja.

28. luarpamMMa paBHOBECHs TBEPJIOH, XKUAKOM U ra3oBoil ¢a3. TpoitHas Touka.

29. PaBHoBecue (a3. YpaBaenue Knaneripona-Knaysunyca.

30. CoiicTBa )XHUAKOTO cocTOsiHUS. PaBHOBECHe ®UIKOCTH U napa. KurneHue.

31. PactBopsl. OcMOTHYECKOE TaBJICHNE.

32. XKuzaxue KpucTalIbl.

33. IloBepxHOCTHEIH cioi. [loBepXHOCTHOE HATSKEHHE B KHUIKOCTSIX.

34. CmauuBanue. ®opmyna Jlamnaca. KanwiisipHble siBIeHUS.

35. AMopdHBIe U KpUCTaUTHUECKUE Tesa. Kpucranmnueckie peleTkd. AHH30TPONHS CBOWCTB KPUCTAILIOB.
36. KBaHTOBBIEC CTATUCTHKH.

37. DneKkTpoHHI B TBepAbIX Tenax. Y poeHb Oepmu. DHeprust Depmu.

38. 30HHas TeopHs TBEP/BIX TEI.

39. TemoeMKOCTh KpUCTAILIIYECKOH permerkn. 3akoH Jromonra u [ltu.

40. Teopuu TeruioeMKocTH JHHIITEHHA 1 J{ebas.

Paznen «AtomHas ¢pusmka, Gpuznuka aTOMHOTO spa U 3JIeMEHTapHbIX dyacTHI (7 ceMecTp)

. TernoBoe u3nyuenue. 3akon Kupxroda.

. PacnipesienieHue sHepruu B CIEKTpe U3IyueHUs aOCOIOTHO TBEPJOTo Tella. 3akoH cMelenus Buna, 3akon Ctedana — bonblmana.
. ®opmyna [Tnanka a1t U3My9aTeNbHON CIIOCOOHOCTH a0COIOTHO YEPHOTO Tela.

. Onruueckue NUPOMETPEI.

. ®oToaddexr. DoToHbI. YpaBHeHHE DHHINITEHHA.

. JlaBiieHue cBeTa ¢ KBaHTOBOM Touku 3peHust. OnelThl JIeGenesa.

. TopMO3HOE PEHTTE€HOBCKOE U3ITyYCHHUE.

. Odbdext Komnrona.

. T'unoresa ne Bpoiins. KopnyckynsipHO-BOJHOBO#H Ayanu3M. CTaTHCTHYECKAs HHTEPIPETALNS BOJTHOBON ()YHKITHH.
10. Tudpaxius 351eKTpoHOB: onbIThl J[3BriccoHa u JlkepMmepa, onbIThl TOMCOHA.

11. CootHorrenne HeonpenenenHoctel [ eiizenoepra. M3mMepeHus GU3NIECKNX BEIUYMH B KBAHTOBOW MEXaHHKE.

12. BonuoBas ¢pyHKIus u ee puzndeckuii cMbici. [IpuHIMN cynepro3uiu coctosHui. Ypasuenue [lpénunrepa.
13. Vpasuenue llIpéaunrepa ais CTaMOHAPHBIX COCTOSIHUM. CTaHIapTHBIE YCIOBUS AJIs1 BOIHOBOH (DyHKIIUH.

14. KBaHTOBaHME YHEPTUH YACTHUIIBI B TOTEHIMATIBHOI AMeE.

15. YactHua B 1oJie NOTEHIMAIbHON CTYIEHBKH.

16. TynHenbHbIH 3G GEKT.

17. KBanToBaHMe sHEPrUM JUHEHHOTO rapMOHUYECKOro ocuuiuistopa. Hynesas sneprusi.

18. OmbiThl Pesepdopaa. [Tocrynarer Bopa. Onbitel @panka u I'epiia.

19. Monens aroma Bonopoza Pesepdopaa — bopa. Cnektp atoma Bogopoa.

20. KBaHTOBaHME MOMEHTA UMITYJIbCA U €TO MPOEKIIHH.

21. CouH 271eKkTpoHa. MarHUTHBIN MOMEHT 3nekTpoHa. Oneithl IllTepHa u I'epnaxa.

22. OgHOANeKTPOHHBIN aToM. KBaHTOBBIE YMCIIa 3IEKTPOHA B aTOME BOAOPO/IA.

23. DHepreTudecKkyue YpoOBHH U CIEKTPHI AaTOMOB LIETIOYHBIX METALIOB.

24. CnuH-opOuTanbHOe B3auMoelicTBie. ToOHKas CTPYKTypa SHEPreTHYEeCKUX YPOBHEH M CHEKTPAIbHBIX JIMHUI aTOMOB BOIOpOJia U
IIETOYHbBIX METANJIOB.

25. Ipunnun [Maynu. CocTosiHUE 3JIEKTPOHA B MHOTO3JIEKTPOHHOM atoMe. DJIeKTpOHHbIe 0005104kH. [leproandeckas cuctema
aneMeHToB MeHeneesa.

26. XapaKTepuCTHYECKHE PEHTTEHOBCKUE CIIEKTPhL. 3akoH Mo3ziH.

27. Ilpupoja XMMUYECKON CBSI3U.

28. MonekynspHble crieKTpbl. KoMOMHAIIMOHHOE paccesiHue CBeTa.

29. Jlromunecuenmus. [Ipasuno Crokca.

30. CioHTaHHOE U BBIHYXKJIEHHOE U3y4eHus. Jlazepsl.

31. DKcriepuMeHTaNIbHBIE METO/IBI SICPHOM (DU3UKHU: CUYETYMKH YaCTHII, TPEKOBBIC KaMephl, (JOTOIM YIbCHH, MACCTIEKTPOTpadBhl,
YCKOPHTEINHN 3apsHKEHHBIX YacTHUI.

32. CsoiictBa atoMHBbIX saep. CocTas sapa. Hykinonsl. M3oTomnsl.

33. HykoH-HYKJIOHHOE B3aMMOJICHCTBUE U CBOMCTBA SA€PHBIX CHIL.

34. DHeprus CBsI3M siipa. Y AeIbHas SJHEPTUS CBS3H.

35. KanenpHast 1 060109e9HasT MOJENH SpA.

36. EcTecTBeHHas palioaKTUBHOCTS. O- U B-pacmazsbl, Y - n3nydeHue. IIpaBuna cMemeHus.

37. 3aK0H palnOaKTUBHOTO pacrnana. AKTUBHOCTh. PagnoakTuBHbIE cemeiicTBa.
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38. Teopus anbda- u Gera-pacnagos.

39. Snepusble peakiyu. TUIIBI SIEPHBIX peakUUid. DHEPrHs peaKkLuu.
40. Tenenue siuep. Llennbie peakiyu. SnepHbie peakTOpbl HA TEIUIOBBIX U OBICTPBIX HEUTPOHAX.
41. Peakuus cunresa. [IpoGiema ynpapiisieMoro TepMosIepHOTO CHHTE3A.
42. TIpoGnemMbl paIMallMOHHOM YKOJIOTHH. 3alUTa OT SACPHBIX M3ITyYCHHUH.
43. Yactuupl 1 anTHYacTuipl. KocMuueckoe u3nyueHue.

44. dyHnaaMeHTaIbHbIC B3aUMOJICHCTBIS U KITACCH(PUKAIIUS SJIEMEHTAPHBIX YaCTHUIL.
45. KBapkoBast MOJIENIb CTPOSHHUS aJIpOHOB.

46. ®yngaMeHTaNbHbIE YaCTHIBL. YacTHIBI-YYaCTHUKH W YaCTHLBI-IEPEHOCUYUKH B3aMMOICHCTBHIMA.

6. YHEBHO-METO/MYECKOE H THO®OPMAIIMOHHOE OBECIIEYEHHUE JTUCIIUIIJIMHBI (MOAY JIST)

6.1. Pexomenayemas autepatypa

6.1.1. OcHoBHas JUTepaTypa

ABTODEI, COCTaBUTEIHN 3ariaBue W3narenscTBO, TON Anpec
JI1.1 |JIe6enes C. K., Kunemarnka u TMHAMHKa Mocksa, Bosorma: Uudpa- |https://biblioclub.ru/inde
Konranos A. P. JIEKTPOMEXATPOHHBIX CUCTEM: ydeOHOE Wnxenepus, 2021 X.php?
mocobue page=book&id=617221
JI1.2 [Muxees B. A., dusnka: yaebHO€E TIOCOOHE Tromenb: TIOMEHCKHIA https://biblioclub.ru/inde
Muxeesa O. b., roCylapCTBEHHBIH X.php?
Omsrun B. M. yHuBepcwurert, 2013 page=book&id=567395
JI1.3 [Hukepos B. A. dusnKa: COBPEMEHHBIN Kypc: yIeOHHK Mocksa: Jlamkos u K°, https://biblioclub.ru/inde
2019 x.php?
page=book&id=573262
JI1.4 [KanTtoposuu C. C., Oo0rmas pusuka: MexaHuka: yae6Hoe ExatepunOypr: https://biblioclub.ru/inde
Ilepmuxun /1. B. rocooue W3natenbcTBO Y pansckoro (X.php?
yHuBepcurera, 2012 page=book&id=239632
JI1.5 |Angpees C.T., Boiiko [DxcnepuMeHTaIbHBIC METOIBI (PU3HKN Mocksa: ®usmatint, 2013 |https://biblioclub.ru/inde
M. M., CenuBanoB B. |B3pbIBa u ynapa: yueOHUK x.php?
B., CenuBanos B. B. page=book&id=275463
JI1.6 |CusyxuH /[I. B. O6mwmii kype ¢pu3uku: yaeobHoe mocoone  |Mocksa: @usmariut, 2014 |https://biblioclub.ru/inde
x.php?
page=book&id=275610
JI1.7 |Ietpor H. 1O, ®wusnka. BBOAHBIH Kypc: OCHOBBI Hogocubupck: https://biblioclub.ru/inde
Kperesa E. 1., MOJICKYJISIpHON QU3uKH U TepMoanHamuku: |HoBocuOupckuii x.php?
Tapacenko H. B., y4aebHOe TIocodue rOCyIapCTBEHHBIH page=book&id=576198
Mupcusanos M. P. TEXHUYECKHUI
yHuBepcurert, 2018

6.3.1 [lepeyenb MporpaMMHOro odecrevdeHust

1. Microsoft® Windows® 8.1 Professional (OEM nuriensus, koutpakt Ne 20A/2015 ot 05.10.2015);
2. Kaspersky Endpoint Security — JTuim cepruduxatr NelB08-190415-050007-883-951;

3. 7-Zip - (CBo6omuas munensus GPL);

4. Adobe Acrobat Reader — (CBoGoaHast nuieH3us);

5. Google Chrome — (CBo6otHas JUIIECH3HA);

6. Mozilla Firefox — (CBoGoaHas aHIeH3HN);

7. LibreOffice — (Co6oanas munensus GPL);

8. XnView — (CBobotHas THIIEH3HA);

9. Java — (CBoboaHas JUIICH3HUsA);

10. VLC — (CBobo1Hast THLICH3HS);

6.3.2 Ilepeuyenb npodeccHOHAIBHBIX 023 JAHHBIX H HHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM

Elibrary.ru: snextponHas OubianoTeyHas cucrema : 0aza JJaHHBIX COJCPIKUT CBEICHUS 00 OTEYECTBEHHBIX KHUTaX M MEPUOTUUECKUX
M3JaHUAX N0 HayKe, TEXHOJIOTHH, MeTUIHe 1 00pa3oBanmio. Anpec: http://elibrary.ru Pexxum nocrymna: CBOOOIHBII AOCTYIT;
DNEeKTPOHHO-OMOIMOTEUHAs cUCTeMa « Y HUBEpCUTeTCKas OnbanoTeka onnainy. Anpec: https://biblioclub.ru Pexxum nocryna:
WnnuBuayanpHblil HEOTPaHUUYEHHBIH JOCTYII,

DJeKkTpoHHO-0nbInoTeyHas cucrema m3narenscrsa «JIAHby». Anpec: e.lanbook.com Pexxum nocryna: MHAuBUIYa bHBII
HEOTpaHMYCHHBIN JIOCTYTI;

Oo6pazoBarenbHas miathopma «HOpaiit». Anpec: https://urait.ru Pexxum nocryna: MHANBHIYaTbHBIH HEOTPAaHUIEHHBINA TOCTYII;

WC Antunnaruat: cucreMa oOHapyXeHHs 3auMCTBOBaHUH. Anpec: https://krasspu.antiplagiat.ru Pexxum noctyna: InanBuyansHbIiH
HEeOoTpaHHIECHHBIH JOCTY,

KoncynperanT [Tnioc /O1eKTpoHHBII pecype/:cipaBOuHO — IpaBoBoBast  cucteMa. Anpec: Hayunas 6ubnuoteka Pexxum noctyna:
JlokanmpHast ceThb By3a,




7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIITUITIJIMHBI (MO JIST)

[epeyeHb yUeOHBIX AyAUTOPHUIA U TOMELICHUI 3aKPEIUISIETCS SKET0OJHBIM MPHUKa3oM «O 3aKpeIUICHUH ayJUTOPHI U MOMEIICHUH B
DeepaabHOM rOCYyIapCTBEHHOM OHOKETHOM 00pa30BaTeIbHOM YUPEKACHUH BhICIIero oopaszosanust «KpacHospekuit
rOCyIapCTBEHHBIN meaarornueckuii yausepceutet uM. B.I1. ActadbeBa Ha TeKyIIuii To1y» ¢ 0OHOBICHUEM TIEPEUHS IPOrPaAMMHOTO
obecnieyeHuss 1 000pynoBaHus B cooTBeTcTBHU C TpeboBanusMu @I'OC BO, B ToM uncne:

1. Y4eOHble ayTUTOPHH IS IPOBEICHNUS 3aHATHH JCKIIMOHHOTO THIIA, 3aHATHH CEMHHAPCKOTO THIA, KYPCOBOTO MPOCSKTHPOBAHUS
(BBIMIOJTHEHHST KYPCOBBIX PAa00T), IPYIIIOBBIX M HHANBUAYAIbHBIX KOHCYJIBTALMMN, TEKYIIEr0 KOHTPOISI YCIICBACMOCTH 1
MPOMEKYTOYHOM aTTeCTAUH

2. [MomerieHust 1711 CAaMOCTOSITENLHON pabOThl 00YUAIOIIUXCS

3. TToMereHust 1J1st XpaHEeHHsT 1 TPO(YUIAKTUIECKOTO 00CTYKUBaHUS y4eOHOT0 000pyI0BaHHUS

4. Tepevens nadbopaTopuid.

8. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIIUXCSA 11O OCBOEHUIO JUCHUTIIJIMHBI (MOZY JIST)

Meroaudeckue yKazaHHs U1 00yJaroLIIHXcs

OCHOBHBIMH BUJIaMU Y4€OHOH JIESITEIbHOCTY [IPU U3yYEHUH JaHHOM AUCLUIUIMHEL SBIIOTCS: JIEKLUHY, JJabopaTopHas paboTa,
caMocCTOsITeNIbHAs paboTa CTyJCHTA.

Jlexuuu ABIIAIOTCS OAHUM U3 OCHOBHBIX BUJIOB YU€OHOM JIESTEILHOCTY B By3€, HAa KOTOPBIX IIPENojaBaTeleM U3JIaraeTcs ColepKaHue
TEOPETUYECKOTO Kypca JUCIUIUINHBI. PeKoMeHIyeTcsl KOHCIIEKTUPOBATh MaTepUall JIEKIHH.

Ha naboparopHsIx paboTax IPOUCXOJUT 3aKPEIUICHUE U3YUEHHOTO TEOPETHYECKOro MaTepuaa U popMupoBaHue NpohecCHOHANbHBIX
YMEHHI 1 HaBHIKOB. [10/1 pyKOBOZCTBOM IpENoAaBaTelIsl CTYACHTHI JOJDKHBI PEIIHUTh S 331124, BHIIOJHATE J1a00paTopHbIe pabOTHI.
Kpome Toro, Ha 1a00paTOPHBIX 3aHATHAX MOT'YT 3aCIIyIINBATHCS JOKIAABI CTYICHTOB 110 TeMaM pedepaToB U TeMaM TEOPETHIECKOr0
Kypca, BEBIHECEHHBIX JUI CAMOCTOSTETIbHOTO N3yUCHHUS.

IMocemenue cTyJeHTaMU JIEKLIUOHHBIX U JIJAOOPATOPHBIX 3aHATHH ABIAETCS 0053aTEIbHBIM.

C conepKaHUEM JIEKLIMOHHBIX U CEMUHAPCKUX 3aHATUH MOKHO IIO3HAKOMUTHCS B Paboueli mporpamMme AUCIUIIIMHEL, a ¢
TPYIOEMKOCTBIO KaXXIO1 TeMBbI 1 CEMHHAPCKOTO 3aHATHS — B TeXHOIOTHIECKOH KapTe 00ydeH s TUCIUIIIHHE.

BHeaynuropHas caMoCTOsATeIbHAs pab0oTa CTyJeHTa HallpaBJIeHa Ha CaMOCTOSTEJIbHOE U3yUeHNE PEKOMEHIOBAHHOM JIUTEepaTypsl,
MIOATOTOBKY JOKJIAJIOB, pedepaToB, pelieHne 3a1a4 Uil CaMOCTOATENHHON pabOoTHI, COepKaIXCs B JOKyMEHTe 3aJaud IS
CaMOCTOSATEIBHOTO PEIICHUSL.

Tembl TeOpeTHYECKOro Kypca, BEBIHECEHHBIE ISl CAMOCTOATENBHOTO U3YU€HHs, U KOTOPBIE MOTYT MCIIOIb30BATHCS /IS IIOATOTOBKH
JIOKJIa/IOB, IpUBEICHBI B [lepeuHe BOIPOCOB Il CAMOCTOSITEIBHOM Pa0OTHI M MOJITOTOBKH JIOKJIA/I0B.

O0pazoBaTenbHBIN MPOIIECC MO AUCHUILIHHE OPTaHH30BaH B COOTBETCTBHU C MOAYJIBHO-PEHTHHIOBOM CHCTEMOH MTOATOTOBKU
CTYJCHTOB, IPUHATOH B YHUBEPCHUTETE.

Monynsno-peiituarosast cuctemoirt (MPC) — cuctema oprannzanuu mporecca OCBOSHUS TUCIUIUIHH, OCHOBAaHHAS HA MOTYJITbHOM
MOCTPOSHUH Y4eOHOTo mporiecca. [Ipu 3ToM oCylIecTBISETCS CTPYKTYPUPOBAHHUE COJEPIKAHUS KAXKA0H yueOHOM AUCIUIIIMHEI Ha
JCIUIUTHHAPHBIE Pa3/IeNibl M IPOBOIUTCS PETYISIpHAs OLICHKA 3HAHUH ¥ YMEHHH CTYJEHTOB C TIOMOILBIO KOHTPOJISI pPe3YJIbTaTOB
00y4eHHs 10 KaXXIOMY TUCHUILTHHAPHOMY Pa3ey U AUCHUILIIHE B IETOM.

Pe3ynbTaThl Bcex BUIOB y4eOHOM AEATENBHOCTU CTYACHTOB OLIEHUBAIOTCS PEHTHHIOBBIMHU Oasnamu. GopMsl Tekymiel paboTh U
PEUTHHI-KOHTPOJIA B KaX0M JUCLHUIUIMHAPHOM pPasziene, KOJIMUECTBO 0aIUIOB KaK 10 JUCLUIUIMHE B LIEJIOM, TaK U 110 OTJEIbHBIM
¢dbopmam pabOTHI U PEHTUHT-KOHTPOJISL YKa3aHbl B TEXHOJIOIMYECKON KapTe peUTHHIa JUCIUILIMHBL. B KaXk1oM paszene onpenesneHo
MHHHMaJbHOE ¥ MaKCHMalbHOE KoMHIecTBO 6amnoB. CyMMa MakCHMAabHBIX OallIOB IO BceM paszenaM paBHseTcs 100%-HoMmy
YCBOEHHIO MaTepHana. MUHIMaIbHOE KOJIMUECTBO OAJIOB B KOXKIOM Paszieie sBISIETCS 00s3aTeNIbHBIM 1 HE MOXKET OBITh 3aMEHEHO
HabopOM 0aNIOB B IPYTHUX pa3fenax, 3a HCKIIOYeHHEM CUTYAIUH, KOTIa MHHAMAIIbHOE KOJIIMYECTBO OAILIOB 10 Pa3iely OIpe/eneHo
Kak HyJeBoe. B 5ToM citydae paszen sBiIseTcst HeoOsA3aTeNbHBIM IS H3y4YEeHUs U 00I1ee KOJIHMUECTBO OAJIOB MOXKET OBITH HAOpaHO 3a
CUeT APYruX pa3fenoB. JUCINIIHHAPHBIA pa3el CUNTaeTCs H3yIeHHBIM, €CIIH CTYIEeHT HaOpaJ KOJIMIecTBO OallIoB B paMKax
YCTaHOBJIEHHOTO IMaa30Ha.

JInis oydeHus MOJI0XKUTEIbHON OLIEHKH HeoOXo1uMo HabpaTh He MeHee 60 6aiioB, MPeAyCMOTPEHHBIX 0 JUCIUIUIMHE B II€I0M
(ipu ycnoBuM HabOpa Beex 00s13aTeNbHBIX MHHIMAIBHBIX 0aJIOB MO KaXXIOMY JUCIHUILTHHAPHOMY paszaenry. [lepeBon 6amnos B
aKaJIeMHUYECKY0 OIICHKY OCYILECTBIISIETCS IO CIEAYIOIICH CXeMe: OLIEHKA «YIOBJIETBOPUTENBLHO» 60 — 72 Gana, «xoporio» 73 — 86
0amIoB, «oTaAHIHO» 87 — 100 Oamos.

PeTHHT 110 AUCHUIIIIMHE — 9TO HHTETpalIbHAasl OLEHKA PE3yNbTaTOB BCEX BUIOB YUCOHOH AEATEILHOCTH CTYACHTA IO JUCLHUILUINHE,
BKJIIOYAIOIIEH:

- PEHTHHT-KOHTPOJIb TEKYIIEH paboThI;

- IPOMEXXYTOYHBIN PEUTHHI-KOHTPOJIb;

- UTOTOBBIN PEHTUHT-KOHTPOJIb.

PelTHHI-KOHTPOJIb TEKYILIEH paOOThI BHIIOIHIETCS B XO€ ayAUTOPHBIX 3aHATUH 110 TEKyLIEMy 0a30BOMY pa3Jelly B CIEAYIOLIUX
¢dopmax: 3amuTa perIeHni 3a1a4, HarucaHue pedepaToB, BEICTYIIICHUE C JOKIAAaMH 10 TEMaM, 3y4aeMbIM CaMOCTOSITEILHO.
ITpoMexxyTOUHBIN pEHTHHI-KOHTPOJIb — 3TO IPOBEPKA IIOJHOTHI 3HAHUH 110 OCBOEHHOMY MaTepHally TeKyllero 6azoBoro paszena. OH
IIPOBOJUTCS B KOHIIE U3y4EHHS KaKI0ro 6a30BOro pasznena B (hopMe KOHTPOJIBHBIX 3a/laHuil Oe3 mpephIBaHus y4eOHOTo mpomuecca 1o
JPYTUM JTUCHUIIMHAM.

HToroBelit pedTUHI-KOHTPOIIB SABJIAETCS IPOMEKYTOUHOM aTTecTalyel o JUCUUILUIMHE, KOTOpasi IPOBOJUTCSA B paMKaX UTOTOBOTO
paszena B popMe SK3aMEeHa BO BPEMs CECCHH M ITPELyCMaTPHBACT BRIICICHHE BPEMEHN Ha CAMOCTOSATENBHYIO ITOrOTOBKY. J{imst
MOJITOTOBKH K 9K3aMEHY UCIIOJIb3yiTe DK3aMEHALMOHHBIE BOIIPOCHI.

IIpenonaBarenb UMEET MIPABO IO CBOEMY YCMOTPEHUIO 100ABIATh CTYIEHTY ONpeJeIeHHOE KOJHMYeCTBO OaLIoB (HO He Goinee 5 %




0T O0IIEr0 KONMMYECTBA), B KAKIOM ANCIUIUIMHAPHOM pasiele:

- 32 aKTUBHOCTb Ha 3aHATHSIX;

- 32 BBICTYIUICHHE C OKJIAJIOM HA HAyYHOH KOH(epeHINH;

- 32 HAYYHYIO ITyOJIMKaIHIo;

- 3a MHBIC y4eOHbIC WM HayYHbIE TOCTYKCHHUS.

Crynenr, He HaOpaBIIMK MHHUMAJILHOTO KOJIMYecTBa 0ayIoB MO TEKYyIIEH U NPOMEXYTOYHOH aTTecTalrsM B IIpeienax MepBoro
0a30BOTr0 pazaena, TOMyCKaeTcs K M3yUeHHIO cleaylomero 6a30Boro pasaena. EMy mpemocraBiseTcst BO3MOKHOCTE 100opa 6aioB B
TEYEHHUE JIBYX MOCIECTYIOUINX HEelb (CIEeAYIOIMUX 3a IPOMEXYTOUHBIM PEHTHHT-KOHTPOJIEM) Ha JINKBUIALIUIO 33/10JDKEHHOCTEH.
CryzneHTaMm, KOTOpBIE HE CMOTIIM HAOpaTh MPOMEKYTOYHBIN PEUTHHT WM PEHTHHT 10 AUCLMIUIMHE B 00IIEYCTaHOBICHHBIE CPOKH MO
0O0JIE3HU WITH 10 JPYTUM YBOKUTEIbHBIM NPUYHHAM (JIOKYMEHTAJIBHO MOITBEPKICHHBIM COOTBETCTBYIOIINM YUPEKICHUEM), IEKaH
(akynpTeTa ycTaHaBIUBAET HHIVBHUAYAIbHbBIE CPOKU CAAUH.

Ecnu nocse 3Toro cpoka 3a0JKEHHOCTh 110 HEYBaXKUTEIBHBIM IIPHYMHAM COXPAHSETCS, TO Ha3HAYaeTCsl KOMHCCHUS 10 IPHEMY
aKaJIeMUYECKHX 3aI0JDKEHHOCTEH ¢ 00s13aTeNIbHBIM yYacTHEM 3aBeqyIomero kadeapoii u tupekropa HHCTUTYTA (ero 3amecturens). I1o
PEIICHHIO KOMUCCUH HEYCIIEBAIOIIE CTYACHTHI 110 MPEJICTABICHHUIO IeKaHa OTYUCIISIOTCS IPUKa30M PEKTOpa U3 YHUBEPCUTETA 32
HEBBITIOJIHEHUE YUeOHOTO rpaduKa.

B 0co0bIX ciydasx JUPEKTOp UMEET PaBO YCTAHOBUTD APYrHe CPOKH JIUKBHUIAINU CTYIEHTaMH aKaJJeMUYECKUX 33]JOJDKEHHOCTEH.
HesiBka cTyzeHTa Ha HTOTOBBIN WIIM IPOMEXKYTOUHBIN PEUTHHT-KOHTPOJIb OTMEUAETCS B PEUTHHT-JINCTE 3aIHChI0 «HE SIBUIICS». Ecim
HesIBKa MPOU30IILIA 110 YBAKUTEJILHON NpHYNHE (MIOATBEPXKIeHa JOKYMEHTAIBHO), AUPEKINS HMEET NPAaBO Pa3pelIuTh IPOX0XKICHUE
PEUTHHT-KOHTPOJIA B APYTrUe CPOoKH. [Ipy HeyBa)KUTENBEHOI NPUYMHE HESIBKH B CTATUCTHUECKUX JaHHBIX AeKaHaTa NpocTaBiseTcs «0»
0aJuIoB, U CTYJCHT CUNTAETCS 3aJI0JDKHUKOM 110 IaHHOH TUCHIUIUINHE
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