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Yacel Ha KOHTPOJIb 35,67 (35,67 |35,67 |35,67 [35,67 |35,67 |35,67f|35,67 35&?0}%/]@?—11 H@ﬂ?ﬁlﬂ ﬂﬁ,35
Hroro 144 1144 (216 |216 |216 |216 |108 | |108 IQ)BEK'I]ROIB-IHC N3200NNEIBIO
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1. LIEJIM OCBOEHMSI JUCIUILTAHBI (MOAY.JIST)

(bopMUpOBaHKE HABBIKOB M YMEHHH JUISl HCTIOJIb30BAHHS TEOPETHYESCKUX M MPAKTUIECKUX 3HAHHHN ISl TIOCTAHOBKH U PELICHUS
HCCIIEIOBATENBbCKUX 33/1a4 B 00JaCTH O0IIeH U SKCIIEPUMEHTAILHON (U3UKH, IPHOOPETCHHUE YMEHUH U CIIOCOOHOCTEH K aHAIN3Y
(bU3HYECKUX SIBJICHUI, K COOTHECECHUIO (PU3NUECKHX SIBICHHN CO CMEXHBIMH HAYYHBIMH 00JacTsIMHU, (POPMUPOBAHHE CIIOCOOHOCTH
BOCIIPHHHUMATb, IOHMUMATh U aHAIU3HPOBATH (DH3UYCCKHUE SIBJICHHS C YYCTOM HCTOPUYCCKOTO PAa3BUTHSL 00 (BHU3UKH, 8 TAKKE C
YUETOM €€ COBPEMEHHOTO Pa3BUTHs, (HOPMUPOBAHHE CIIOCOOHOCTH OIPEICICHUsI COOCTBEHHBIX BO33PEHUI OTHOCHTEIILHO
JTIUCKYCCHOHHBIX TPOOJIEM COBPEMEHHOM 001IeH Gpu3nku

2. MECTO JUCIHUATIIAHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJBHOM 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 (MOIYJIN) U MPAKTUKH, JUISI KOTOPbIX OCBOEHHE JAHHON JHCHMILIMHBI (MOYJIs1) HEOOXOIUMO KaK
npeauecTByomiee:

2.2.1|Metoauka oOy4yeHus: Qpusnke

2.2.2|Teopetnyeckas Gpuznka

3. KOMIIETEHIIMX OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUIIJINHbI
MOoAyJist)

YK-1: Cnoco0eH ocylIecTBJSITh MOUCK, KPUTHYECKUA aHAIN3 M CHHTe3 HH(popMalu, NPUMEHATh CHCTEeMHBII MOAX0 st
peleHus MOCTABJIEHHBIX 337124

YK-1.1: lemoHCcTpUpPYET 3HAHHE 0CODEHHOCTEH CHCTEMHOr0 U KPUTHYECKOT0 MBILLIEHUS, APTYMEHTHPOBAHHO (hopMupyeT
co0CTBeHHOE Cy:KIeHHe U OLleHKY HH(popManuu, NpuHUMaeT 000CHOBAHHOE pellleHue

3HaTb:

Yposenb | |MIMeeT mmpokue 3HaHUS 00 0COOCHHOCTSIX CUCTEMHOTO M KDUTHYECKOTO MBILIUICHHS, CBOOOAHO apryMEHTHPOBAHHO
(bopMupyeT COOCTBEHHOE CYXKICHUE U OLIEHKY HH(POPMAINH, TPUHAMAET 000CHOBAHHOE PEIICHHE.

VYposens 2 |VIMeeT yBepeHHbIE 3HAHUSI 00 0COOSHHOCTSIX CUCTEMHOT'O M KPUTHIECKOTO MBIIIJICHUSI, apT'yMEHTHPOBAHHO
(dbopMupyeT cCOOCTBEHHOE CYXKJCHUE U OLIEHKY UHGOPMaluy, IPUHUMAET 000CHOBAHHOE PEIICHHE.

VYposens 3 |VIMeeT NOBEpXHOCTHBIE 3HAHHUS 00 0COOEHHOCTAX CHCTEMHOTO U KPUTUIECKOTO MBIILIECHHS, apT'YMEHTHPOBAHHO
(dopmupyeT cOOCTBEHHOE CY)XKICHHUE U OLICHKY WHPOPMAIIH, TPUHUMAET 000CHOBAHHOE pElIeHHE C IIOCTOPOHHEH
ITOMOILBIO.

YMmern:

VYposens | |CB0oOOIHO MpUMEHSIET Ha MIPAKTHKE OCOOEHHOCTH CHCTEMHOTO U KPUTUYECKOTO MBIIILIEHHS, ApTYMEHTHUPOBAHHO
(bopmMupyeT COOCTBEHHOE CYXKICHHE U OL[EHKY HH()OPMAINH, TPUHAMAET 0O0CHOBAaHHOE PEIICHHE.

VYposens 2 |IIpumeHsieT Ha MpaKTUKE OOJIBIIMHCTBO OCOOEHHOCTEH CUCTEMHOTO ¥ KPUTHYECKOTO MBIIITICHUS], apT’yMEHTHPOBAHHO
(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 HH(POPMAIINH, TPUHUMAET 000CHOBAHHOE PEIIeHHE C TIOCTOPOHHEH
HOMOLIBIO.

Baagertn:

VYposens |  |YBepeHHO BlazeeT BCEMU OCOOCHHOCTSIMH CHCTEMHOTO U KPUTHUECKOTO MBIIIICHUS, apryMEHTUPOBAHHO (GOPMUPYET
COOCTBEHHOE CYKACHHUE U OICHKY HH()OpPMAINH, TPHHAMAET 0O0CHOBAHHOE PEIICHHE.

VYpoBens 2 |BnageeT GOJBITMHCTBOM 0COOEHHOCTEH CHCTEMHOTO U KPUTHYECKOTO MBIIIIEHHSI, apI'YMEHTHPOBAHHO (OPMHPYET
COOCTBEHHOE CYXJICHUE U OLIEHKY MH(GOPMAIMH, IPUHUMAET 000CHOBAHHOE PEIICHHUE.

VYposens 3 |BnageeT HEKOTOPHIMU OCOOCHHOCTSAMH CHCTEMHOI'O U KPUTUUECKOTO MBIILIEHHS, apI'YMEHTHPOBAHHO ()OPMHUPYET
COOCTBEHHOE CYXJICHUE U OLIEHKY HH(OPMaLU, IPUHUMAET 000CHOBAHHOE PELIEHNUE C IOCTOPOHHEN TOMOLIBIO.

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

3HaTh:

VYposens |  |MoskeT mepeyrciInTb 1 0XapakTepU30BaTh BCE H3YUEHHBIE JIOTHYECKHE GOPMBI M POLEAYPHI, IPUMEHIEMBIE IS
pediexcun 1o MOBOLy COOCTBEHHOM U UY>KOH MBICIIUTENILHOMN JIESTEIbHOCTH.

YpoBenb 2 |MoeT nepeyuciInTh U 0XapaKTepru30BaTh OOJIBIINHCTBO U3YUEHHBIX JIOTHUECKUX (OPM U MPOLENyp, TPUMEHIEMBIX
JUist peIIeKCHU 10 TOBOAY COOCTBEHHOW M YY)KOH MBICIHTEIBHON ACATEIbHOCTH.

VYposens 3 |MoskeT nepeyrciInTb U 0XapakTepU30BaTh HEKOTOPBIC U3 U3YUCHHBIX JIOTHYECKUX (OPM U MPOLEAYP, IPUMEHSIEMBIX
1111 pehIeKCUH 110 OBOLY COOCTBEHHOM U 4y>KOH MBICIUTEIbHON EATENILHOCTH.

YMeTh:

VYpoBenb | |TT0JTHOCTBIO CAMOCTOSTENHEHO OCYIIECTBIISIET PEPISKCHIO TI0 TOBOLY COOCTBEHHOM M Ty>KOW MBICIUTEIbHON
JeSITEIbHOCTH.

VYposeHs 2 |B Gonbiieii cTeneHn caMOCTOSTENBEHO OCYIIECTBISET PeUICKCHIO TI0 TOBOLY COOCTBEHHON M 4Y>KOH MBICIUTEIbHON




JACATCIBHOCTH.

VYposenb 3 [OcymectBisier peieKCHIo TI0 IIOBOY COOCTBEHHOM 1 4y>KOW MBICIUTEIILHON EATSILHOCTH TOJIBKO MPH MOMOIIN

TPEThUX JIUIL.
Baanern:

VYposens | | [deMoHCTpUpYeT Ha IPAKTUKE HCIOIB30BaHIE BCEX H3YUEHHBIX JIOTHIECKHX (OPM U Ipoueayp pedIeKCHu mo moBory
COOCTBEHHOH U UyKOH MBICIUTENILHON AEATENBHOCTH.

VYpoBeHs 2 | [leMOHCTpUpPYET Ha IIPAKTHKE HCIOIb30BaHIe OOJMBITMHCTBA H3YUSHHBIX JIOTHYECKUX (GOpM U Iponeayp pediaexcuu
10 IIOBOAY COOCTBEHHOI U Uy»KOH MBICIUTEIBHON AESATENbHOCTH.

VYposens 3 | leMOHCTpUpPYET Ha [IPAKTHKE HCIONb30BaHIE HEKOTOPBIX U3YUEHHBIX JOTHUECKUX (HOpM U Ipoueryp peduiekcuu 1o
MMOBOY COOCTBEHHOM M Yy»KOH MBICIHTEILHON JICATEIbHOCTH.

YK-1.3: AHaIM3HpYyeT HCTOUHMKH MHGOPMALIMH C 11eJIbI0 BbISIBJICHUS] X IPOTUBOPEY Ui M MONCKA JOCTOBEPHBIX CY:KACHMUI
3HaTh:

VYporenb | [3Haer paznuyHbIe BUIBI HICTOYHUKOB HH(OpMAIIMK B 00J1aCTH O0IIEH U SKCIIEPUMEHTAILHON (DU3UKH, aITOPUTMBI UX
MIOUCKA ¥ IPU3HAKU IOCTOBEPHOCTH.

VYposeHb 2 |3HaeT OCHOBHBIE BUJbI HCTOUHUKOB HH(OpMaIy B 001acTu o0miel U 3KCIIepUMEHTAIbHON (U3KKY, a TAKKe
ITOPUTMBI UX ITOMCKA.

VYposenb 3 |[MIMeeT npezcTaBieHHe 0 BUIaX UCTOYHHKOB HH(QOpMAIMU B 001aCTH O0IICH 1 SKCIIEPUMEHTAIBHOM (DU3UKH, a TAKKE
NropuTMax MX IOMCKa.

YMmertn:

VYporenb |  |AHanu3upyet HCTOYHHKH HH(OPMAIIUHU B 00J1aCTH O0IIIEH U SKCIIEPUMEHTATHLHOMN (DU3UKH, CAMOCTOSITEIIBHO BBISBIISCT
U OTpeersieT MPOTUBOPEUHS, BEIPaXKaeT COOCTBEHHOE CYXKIIEHHE, 00OCHOBEIBAET €T0 JOCTOBEPHOCTD.

VYpoBenb 2 |AHanu3MpyeT UCTOYHUKH HH(OPMAIIUHU B 00JaCTH O0IIEH U IKCIIEPUMEHTAILHON (DU3UKH, CAMOCTOSITEIIBHO BBISBIISCT
U onpeJessieT IPOTUBOPEUHUS, BEIPaXaeT COOCTBEHHOE CYXJICHUE, 0O0CHOBBIBAET €T0 J0CTOBEPHOCTD, IIPU 3TOM
HCTIBITBIBAET HEOOIBIINE 3aTPYAHEHUSL.

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

Baanern:

VYposenb |  |CBOOOIHO OCYIIECTBISIET AEATENBHOCTD [0 IIOMCKY HCTOYHUKOB HH(OpMaLuy B 001acTh o01iei u
9KCIIEPUMEHTANBEHON (DU3UKH, Ha OCHOBE BBISBICHHBIX IPOTHBOPEUHH M JOCTOBEPHOCTH CYXKACHHH, BEIOHpaeT
METOJIbl UCCIIEJOBaHHUS.

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

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

9KCIIEPUMEHTANBHON (PUBUKH.

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

00J1aCcTH NPU peleHu U NpodeccHOHANLHBIX 32124

IIK-1.1: 3HaeT cTPYKTYPY, COCTAB M AMJAKTHYECKHE eIMHUIbI IPeAMeTHO 00J1acTH (IIpenosaBaeMoro npeamera)

3nate:
VYposensb | |CBOOOIHO OPHEHTHPYETCS B CTPYKTYPE, COCTAaBE M AUNAKTHUESCKUX SAMHUIAX yI4eOHOTO IpeaMeTa oomast u
SKCIIEpUMEHTaNbHas (HHU3UKa
VYposeHs 2 | XOpoOILO 3HAET CTPYKTYPY, COCTaB U JUJAKTUYECKHE €JUHULBI yIeOHOro IpeaMeTa npeaMeTa oouas 1
SKCHEepPUMEHTaNbHAS (hH3MKa
VYpoBeHb 3 |B ocHOBHOM 3HaeT CTPYKTypy, COCTaB U IUAAKTHYECKUE SIUHHIBI yIeOHOTO TIpeaMeTa 00mmas U SKCIepUMEHTaIbHAas
¢bu3uKa.
YMmern:
VYposeHb |  |YMeeT caMOCTOSTENBHO BBIIBIATE OCHOBHBIE TUIAKTUUECKUE SIUHUIIBI [I0 TeMaM y4eOHOro npeamera oomas u
SKCHEepPUMEHTaNIbHAS (hH3MKa
VpoBeHb 2 |YMeeT B OCHOBHOM CaMOCTOSTEIIBHO BEISIBIIATE OCHOBHEIE TUJAKTHIECKHE SAUHUIBI II0 TEMaM y4eOHOTO IpeaMeTa
o01mas 1 SKCIepuMeHTaIbHas QU3NKa
VYpoBeHs 3 |YMeeT BBIBIATH OCHOBHBIE AUAAKTHUECKUE €ANHHUIIBI IO TEMaM y4eOHOTro IpeaMeTa o01as ¥ SKCIepuMeHTaIbHAas
(u3MKa ToCiIe KOHCYIIBTAINH C IPETIOAaBaTeIeM.
Baaners:
VYposersb 1 |CBOOOIHO BlIageeT METOJAMH OOYUEHHS C YI€TOM JUAAKTHICCKHUX CMHHIL.
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 Y4eOHOT0 COAEPKAHUS IS €r0 peajJn3aluy B pa3In4yHbIX ¢gopMax o0ydyeHus B

c00TBeTCTBHU ¢ TpedoBanussmu ®IrocC OO0

3HaTh:
Yposerb | [CBOOOJHO OpHEHTHPYETCS B COACPKAHUU Y4eOHOTO MpenMeTa o0Ias U SKCIIepUMEHTabHas (PU3HKA.
VYpoBeHb 2 | X0OpoIo 3HAET coAepKaHue yIeOHOTro MpeaMeTa 00Ias i IKCIIepUMEHTaIbHAsT (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 (DU3HMKA IS €r0 PealTM3allii B pa3IHIHbIX GopMax 0OyueHHsI B COOTBETCTBHU C TPEOOBAHUSIMHU
oroc 00.

VpoBeHb 2 |B OCHOBHOM CaMOCTOSITENIBHO YMEET OCYIIECTBIIATE 0TOOp y4eOHOro comepKaHus y4eOHOTo IpeMeTa odmas 1
JKCIEepUMEHTANIbHAs! (PU3HKA JIJIS €r0 peaTi3alii B pa3IMYHbIX (opMax 00ydeHHsI B COOTBETCTBUH C TPEOOBAHUSIMHU
OIocC 00.

VYpoeHb 3 |YMeeT oCyIIeCTBIAT, OTOOP y4eOHOTO co/lepKaHus YueOHOro peaMeTa o0las U SKCIlepUMeHTanbHas (GU3KKa JUIs
€ro peajn3alliy B pa3InyHbIX popmax o0ydeHus B coorBercTBuu ¢ TpeboBanusmu OI'OC OO nocie KOHCYIbTALUK C
TPEoIaBaTeNIeM.

Baapers:

VYposenb |  [CBoGoaHO Braseet TpedoBanusimu GI'OC OO.

VYposens 2 |Xopouuo Biazeer TpedoBanusiMu PI'OC OO.

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

IIK-1.3: IleMmoncTpupyeT yMeHHe pa3padaTeiBaTh pa3iudHblie GopMbl yueOHbIX 3aHATHI, IPUMEHSITh MeTObI, IPUEMBbI U

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

3HaTh:

VYposens |  |3Haer paznuuHble HOPMBI yIEOHBIX 3aHATHI U pa3INIHbIe METObI, IPHEMBI, TEXHOJIIOTHH 00yUYEeHUs, B TOM YHUCTIe
UH(DOPMAIIMOHHBIE

VYpoBeHb 2 |3HaeT OCHOBHBIE (POPMBI YUSOHBIX 3aHATHI U OCHOBHBIE METOJIbI, IPUEMBI, TEXHOJIOTUH O0YUEHH S, B TOM YHCIIE
UH(POPMAITHOHHBIC

VYpoBeHs 3 |3HaeT HEKOTOpBIE HOPMBI yIEOHBIX 3aHATHI U HEKOTOPBIE METOBI, IPHEMBI, TEXHOJIIOTHH 00yUYEeHUs, B TOM YHUCTIe
UH(DOPMAIIMOHHBIE

Ymets:

VYposenb | | YMeeT pazpabaTbiBaTh pa3audHbie GOPMbI yIEOHBIX 3aHATHN, IPUMEHSTH Pa3IMIHbIE METO/IbI, IPUEMBI H TEXHOJIOTHH
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 pazpabaThiBaTh HEKOTOPBIE HOPMBI YICOHBIX 3aHATHI, TPUMEHITH HEKOTOPBIE METOIbI, IPUEMBI U TEXHOJIOTHU
00y4eHHs1, B TOM YHCIIe HHPOPMaMOHHEIE.

Baanern:

VYporenb | |JleMOHCTpHpYET yMEeHHE pa3padaThiBaTh pa3iudHbie (HOPMBI yUeOHBIX 3aHATHH 110 YIeOHOMY HpeAMETY 00mas 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, MPUMEHATh OCHOBHBIC MECTOBI, IIPUEMBI U TEXHOJIOTUH 06y‘{€HI/I$I, B TOM 4YHUCIJIC
MH()OPMAITMOHHBIE

VYposens 3 |[leMOHCTpUpPYET yMEHHE pa3padaTbiBaTh HEKOTOPbIE (POPMBI YUEOHBIX 3aHATHH 110 y4eOHOMY IIPEeAMETY 0o0IIast U
JKCIIepUMEHTaJbHas (PU3KKA, IPUMEHSATh HEKOTOPBIE METO/IBI, PUEMBI M TEXHOJIOTHH OOYYEeHHS, 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
Pa3gen 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/ 1.2 YK-1.3 1.4 ast pabota
MK-1.1 TIK- Nel
1.2 TIK-1.3 DK3ameH
1.3 3aKoHBI COXpaHEeHUsI B MexaHuKe /JIex/ 2 4 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 a0COJIFOTHO TBEPJIOTO 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
1.2 TIK-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
1.2 YK-1.3 J1.7 nabGoparop
TIK-1.1 ITK- HO# paboTe
1.2 TIK-1.3 OK3aMeH
1.12 HccnenoBanue npsMOoITMHEHHOTO 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
MasTHHKa /JIa6/ 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 /J1ab/ 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/ 4 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 18 [ YK-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 TOBEPXHOCTH.
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 3apsioB. [IpoBogHUKH 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
npoBogHHUKa. KoHIeHCaTOPEI. 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 DNEKTPHUUECKHUI TOK, CHJIa U TUNIOTHOCTh 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. ConpoTuBiIeHUE 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 SIEKTPOHOB 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. [1na3zma 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  |JlaGopatopHas pabota "M3yueHue 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" /J1a6/ IK-1.1 IIK- HoOll paboTte

1.2 TIK-1.3 OKk3aMeH

2.17 Jla6opatopHast pabota "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
MK-1.1 IIK- HOU pabote
1.2 TIK-1.3 Ok3ameH

2.19  |Jlabopatophas pabora "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. Bektop MarHuTHOM [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. JIoMeHHas CTpyKTypa
¢deppomarneruka. /Jlex/

2.23  |Jlaboparophnas pabota "Omnpenenenue 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- | JI1.2J11.3 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 paboTa "OmnpeneneHue 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 Juccaxy" /J1ab/ IK-1.1 IIK- HoOll paboTte

1.2 TIK-1.3 OK3aMeH

2.30  |Buxpesoe anektpudeckoe noiue. Tok 2 VK-1.1 VK- | JI1.2 JI1.3 Ok3aMeH
CMeIIeHHsI. DJIeKTPOMAarHUTHBIE 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 92 | VYK-1.1 YK-|JI1.2J11.3 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 IIPUPOJIA 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
TOHKOH JIMH3bI. TOJICThIE JIMH3BI U BBIBOJ] IK-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. CrnoxeHue 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. IIK-1.1 I1K- 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
TIpPHMEHEHHUE B TEXHUKE H 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 nmyuenpenomienue. [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. [IpuMeHeHNe IOIIPU30BAHHOTO
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 dporoaddexra /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 MX 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 /J1ab/ 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 IOMOILUBIO 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 cuiien» /J1ad/ IK-1.1 K- HOH paboTte

1.2 TIK-1.3 OK3aMeH




3.20 |JIabGoparopnas pabora: «OnpeaeneHue 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
JUIMHBI CBETOBOI 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: «/3yueHne 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 4 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
1.2TIK-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  |JlabGopartophas pabora: «OnpeaeneHue 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 VK- | 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 |CamocTosTensHas paboTa M0 PEIeHUI0 102 | YK-1.1 VK- | JI1.2J11.3 Pemenue
WHANBHIYaJTbHBIX y4eOHBIX 3a1ad /Cp/ 1.2 YK-1.3 J1.7 3a1a4
TIK-1.1 K- DK3ameH
1.2 TIK-1.3
3.32  |IIpomexyrouHas aTTecTanys (3K3aMeH) 0,33 | YK-1.1 VK- | JI1.2 JI1.3 Dk3aMeH
/KPD/ 1.2 YK-1.3 J1.7
IK-1.1 TIK-
1.2 TIK-1.3

Pa3nen 4. Monexkyasipuas puznka




4.1 Monekynbl. TernoBoe 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. [lepBoe 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 JlaGopartophas pabora "Onpenenenue 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 JlaGopatophas pabora "OnpeneneHue 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 nauano TepmMoauHamMuky /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
"DKCIIEPUMEHTAIBHOE UCCIICIOBAHUE 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
413  |JTaboparopnas 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 pemerke" /J1ab/ 1.2 TIK-1.3 OKk3aMeH

4.16  [JIaboparopHnas paboTa "M3mepeHue 2 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 "OmnpenencHue 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
TOBEPXHOCTHOTO 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
BA3KOCTH XHJKOCTH 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 MEXAaHUKH 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 18 | VK-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 Paznuuus pyHnaMeHTanbHOU U 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
CtabuabHOCTh M pa3Mepsl aToMa. IK-1.1 IIK- OK3aMeH
/J1ex/ 1.2 TIK-1.3




5.3 Mopenu 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 IllTepHa-T'epnaxa. Crinu 1.2 TIK-1.3
3JIEKTPOHA
/JTex/

5.8 MHoro 31eKTpoHHbIe aToMbL. [IpaBuna 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 CTIEKTPABHBIX JTHHUM. 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 K- 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
pacmnpeeneHus: KOCMUUYECKUX 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 VYK-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 J11.3 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 26 | YK-1.1 VK- |JI1.2J11.3 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

Otuet no 1a60paTOpHBIM paboTaM

OTyeT BKIIIOYAET B Ce0s

1. BeITOJTHEHHBIE 3a1aHMs COTJIACHO HHCTPYKIINH K paboTte

2. OTBeTHI Ha KOHTPOJBbHBIE BOTIPOCHI

3. BoInosiHeHHbIE TOMOTHUTENbHBIE 3aaHIe, TPEI0KEHHBIE TPEIoaBaTeIeEM

Tunossle 3a1a4u 17151 KOHTPOJIBHOM PabOThI
Paznen "Mexannka"

KP1. Mexanuka cucteM MaTepuallbHBIX TOYEK

1. Baron TopMo3uTCsi, M €ro CKOpOCTh 3a BpeMs 3,3 ¢ paBHOMEpHO yMeHbInaetcs ot 47,5 km/4 1o 30 km/4. Kakum gommkeH ObITh
MpeAeTbHBIA KOA(QQHUITNEHT TPEHUS MEXAY YEMOJAHOM H TIOJIKOH, YTOOBI YeMOJIaH IIPH TOPMOXKE-HUHU Hadall CKOJIB3UTH 10 MOJIKe?
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 JVICKA.

3. Tlo HaKJIOHHOM MJIOCKOCTHU C YIIIOM HAaKJIOHA 0 CKAaThIBAETCS OAHOPOAHBII Mapuk 0€3 MpocKab3bIBaHus. UeMy paBHO YCKOpEHHE
LIEHTpa Macc nrapuka?

4. HeGoub1ast maiiba cockanb3biBaeT 0€3 HauaJlbHOM CKOPOCTH € BEPIIMHBI INIaIKON TOpKH BeIcOTOM H, nmerormeil ropu30HTanbHbIH
tpammuuH. [Ipu kakoii BeicoTe h TpaMIuTiHA raiida mposieTUT HanboubInee paccTosHue s? Yemy OHO paBHO?

5. JIBe 4acTHILIbI yIAISIOTCS APYT OT Ipyra, umest ckopocts 0,8¢ Kakaasi, OTHOCUTENBHO 3eMHOT0 HaOmoaarens. Kakosa
OTHOCHTEJIbHAsI CKOPOCTh YaCTHUIL?

KP2. OcHOBBI MEXaHUKH KUJIKOCTEH U Ta30B

1. Chepuyeckyro 060104Ky BO3AYLIHOTO IIapa AealoT U3 MaTepHana, KBaApaTHBIH MEeTp KOToporo umeer Maccy 2 kr . Illap
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 KpyTII0TO OTBEPCTHS BBITEKAET BEPTHKAIBHAS CTPYS BOJBI TaK, YTO B OJJHOM M3 TOPU3OHTAIBHBIX ceueHnil ee quamerp d = 2,0 mm,
a B IPYroM CEYEHHH, PacloNoKeHHOM HIpke Ha | = 20 MM, quamerp cTpyd B n = 1,5 pasa menbIe. HaiiTn 00beM BObI, BEITEKAIOMINIA
U3 OTBEPCTHS 32 OJTHY CEKYHIY.

3. ITo TpyOke mumHbI 1 1 paguyca R TeueT cranimoHapHbINA MOTOK KHKOCTH, TUIOTHOCTh KOTOPOH P U BA3KOCTH 7). CKOPOCTh TEUCHHUS
JKHUJIKOCTH 3aBHCUT OT PacCTOSHUS I' 10 ocu TpyOKH 1o 3akoHy v = v0 (1 — 12/R2). Haiitu:

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

0) KHHETHYECKYIO SHEPIHIO )KUIKOCTH B 00beMe TPYOKH;

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

I') Pa3HOCTH JIaBJIEHUI Ha KOHIAX TPYOKH.

4. JlBe MaHOMETpHYECKHE TPYOKH YCTAaHOBJICHBI HA TOPU30HTAIILHOM TPpyOe IIepeMEHHOT0 CEYEHHUs B MECTaX, Iie CeUeHHs TPyObl
paBubl S1 u S2. [To Tpy6e Teuet Boaa. Haiitu 00beM BOIbI, MPOTEKAOLICH B €IUHHUILY BPEMEHH Yepe3 CEUeHUE TPYOBI, €CITH Pa3HOCTh
YPOBHE# BOABI B MAHOMETPUYECKHUX TPyOKax paBHa Ah.




5. CBUHIIOBBIH IIAPUK PABHOMEPHO OIYCKAETCsI B TIIMIIEPHHE, BA3KOCTh KoToporo 1 = 13,9 I1. [Ipu kakomM HanOoJIbIIEM THaMETpe
LIapyKa ero o0TeKkaHue ele ocraeTcs JaMUHapHbIM? I3BeCTHO, UTO mepexo/1 K TypOyIeHTHOMY OOTEKaHUIO COOTBETCTBYET YUCTy Re
= 0,5 (3T0 3Ha4yeHue yKcna Re, mpu KOTOPOM 3a XapaKTEPHBIH pa3Mep B3SIT AUAMETP LIAPHKA).

KP3. Mexanuyeckue KojeOaHMst U BOJHBI

1. Hanmcathb ypaBHEHHE ABWKEHHUS, OTYYAIOLIETOCs B pe3ybTaTe CI0KEHUS JBYX OIMHAKOBO HANPABICHHBIX Tap-MOHUYECKHX
kosebaHuil ¢ o1MHAaKOBBIM Iepuo-10M T=8 ¢ u oguHaxoBoil ammauTynoit A=0,02 M. PasHocTs a3 Mexxay 3TuMu KoneOaHusIMu g2 —
¢1=n/4. HauanbHas ¢a-3a 0JHOTO U3 ITUX KOJICOAHUIT paBHA HYIIIO.

2. Ilpu cioxeHUH! IByX FApMOHUUECKUX KOJIeOaHUM 0JJHOTO HalpaBJICHUS Pe3yJIbTUPYIOLIee KoJdeOaHe TOUKU UMEET BUJ X = a COS
2,1t*cos 50,0t, rue t B cexyHaax. HaiiTu KpyroBble 4acTOTHI CKJIaIbIBAEMBIX KOJICOAHHIA U Iepro]] OUCHUI pe3yIbTUPYIOIIETO
KoneOaHusl.

3. Jlocka ¢ jexaliuM Ha Hell OpyCKOM COBepIIacT TOpH30HTalIbHbIE TapMOHHYECKUE KoJleOaHus ¢ aMmutyoi a = 10 cm. Haiitu
K03 GHULIUEHT TPEHHS MEXIY TOCKOH B OPYCKOM, €CIH TMOCTIEeAHNI HAYMHAET CKOJIB3UTB 10 JJOCKE, KOTa ee MepHo.l KoJIeOaHus
menbme T=1,0 c.

4. Ha myTs 1i1ockoit 3ByKOBO# BOJIHEI, PacTIpOCTPAHSIOIIEHCS B BO3AyXe, HaXoAuTcs map paauyca R = 50 cm. [{nnHa 3ByKoBOM BOJTHBI
A =20 cMm, yacrora v = 1700 I'u, ammuTyna konebanuii nasieHus B Bo3nyxe (Ap)m = 3,5 I1a. Haiitu cpenauii 3a nepuon KoieGaHus
MIOTOK PHEPIUH, MaAal0IIei Ha TOBEPXHOCTD Iapa.

5. Haiitu yncno Bo3MOXKHBIX COOCTBEHHBIX KoJe0aHuii cToa0a Bo3ayxa B TpyOe, 4acTOThl KOTOpbIX MeHblle vO = 1250 I'n. J{nuna
TpyObI 1 = 85 cM. CropocTb 3ByKa v = 340 M/c. PaccMoTpeTh JBa citydasi:

a) Tpy0a 3aKpbITa C OHOTO KOHIIA;

0) Tpyba OTKpBITa C 000HMX KOHIIOB.

CuuTate, YTO OTKPHITHIE KOHIIBI TPYOBI SIBJISIOTCS ITyYHOCTSIMH CMEILCHHUSI.

Paznen "OnekrpoauHamuxa”
KP1. Dnexrpocraruka

1. JIBa TOYEUHBIX 3apsa q U -( PacloIOkKEeHbI Ha paccTostHUH 21 pyr ot Apyra . HailTu mOTOK BeKTOpa HANPSKEHHOCTH
JIEKTPUYECKOT0 NOJIS Yepe3 Kpyr paguyca R.

2. KonbIo pamumyca r u3 TOHKO POBOJIOKK UMeeT 3apsn q. HaiiTh Moy HanpspKEHHOCTH JIEKTPUYECKOTO TIOJIS HA OCH KOJIbIIa Kak
¢byHK1MI0 paccTosHUA | 10 ero LeHTpa.

3. ToueuHsI 3apsi/  HAXOAUTCS HA pacCTOSHUM | OT Oe3rpaHUYHOMN MPOoBosAIIeH mIockocTh. Kakyro paboTy Heo0X0aumMo
COBEPIIUTD, YTOOBI MEJUVIEHHO YAAIUTh 3TOT 3apsi/i HA 04€Hb OO0JIBIIIOE PACCTOSIHUE OT IJIOCKOCTU?

4. K HCTOUHHKY € 3.11.C. & HOAKIIFOYIIIN MOCIIeI0BATEIbHO /IBA INIOCKUX BO3AYIIHBIX KOHAEHCATOPA, KXl eMkocTH C. 3aTeM oauH
13 KOHJICHCATOPOB 3aIlOJHUIN OJHOPOAHBIM JUNIEKTPUKOM C IPOHUIIAEMOCTBIO €. BO CKOJIBKO pa3 yMEHbIINIACH HAIPSKEHHOCTh
AJIEKTPUIECKOTO TIOJIS B 3TOM KoHJleHcaTtope? Kakoit 3apsii mpoiier uepe3 UCTOIHHK?

5. 3apsn q pacipesiesieH paBHOMEPHO 0 00beMy 1apa paguyca R. Ionaras qusnexkTpruueckyro IpOHUIIAeMOCTh PaBHON €MHULIE,
HaWTH:

a) COOCTBEHHYIO DIICKTPOCTATHYECKYIO SHEPTHIO 11apa;

0) oTHOmEeHUe Hepruu W 1, 3armaceHHO# BHYTPH I1apa, K d3Heprud W2, 3aKII0UeHHON B OKPYKAIONIeM ITPOCTPaHCTBE.

KP2. ITocTOsTHHBIH 2IEKTPUIECKHI TOK

1. 3a30p Mex Ty 0OKIaAKaMH IIOCKOTO KOHICHCATOPA 3aI0JTHEH CTEKIIOM C yAeNbHBIM cormpoTtuBierneM p = 100 'Om*M. EMxocTs
konzeHcaropa C = 4,0 H®. HaliTu Tok yTeuku 4yepe3 KOHAECHCATOp Npu nojade Ha Hero HanpsbkeHus U = 2,0 xB.

2. B cxeme (puc. 3.42) 3. 1. c. uctounuka & = 5,0 B u conporusnenus R1 =4,0 Om, R2 = 6,0 Om. BHyTpeHHee conpoTHUBIICHHE
uctoynuka R = 0,10 Om. Haiitu Toxu, Texymue uepes conporusienus R1 u R2.

3. Haiftu . 1. c. ¥ BHyTpeHHEE CONPOTUBIICHHE HCTOYHNKA, SKBUBAJICHTHOTO JBYM MTApaJIIeIbHO COSIUMHEHHBIM 3IEMEHTaM ¢ 3. 1. ¢. §1
u &2 ¥ BHYTPEHHUMH conpoTHuBiIeHusaMu R1 u R2.

4. DIeKTPOMOTOP MOCTOSHHOTO TOKA MOAKITIOUIIH K HanpspkeHuto U. ConpoTusieHne 00MOTKH sikopst paBHO R. ITpu xakom 3HaYeHHH
TOKa 4epe3 0OMOTKY I0JIe3Hasi MOIITHOCTh MOTOpa OyaeT MakcuMaibHoi? YeMy oHa paBHa? KakoB npu 3TOM K.I1.A. MoTOpa?

5. OgHOpOAHBIH ITy4OK IPOTOHOB, YCKOPEHHBIX Pa3HOCThIO NoTeHnuanos U = 600 kB, uMeer kpyrioe ceueHue paguycar = 5,0 MM.
HaiiT HanpsHKEHHOCTH IIEKTPUUYECKOTO MOJIsl Ha IOBEPXHOCTH ITy4Ka U Pa3HOCTh NOTEHIMAIOB MEX/y TIOBEPXHOCTBIO U OChIO MTyYKa
pu Toke [ = 50 MA.

KP3. DnexrpomarueTusm

1. ITo xpyroBomy BuTKy paauyca R = 100 MM u3 ToHKOTO npoBoja nupKkynupyet Tok I = 1A. Halitu MarHuTHY0 MHIYKLUIO:

a) B LIEHTPE BUTKA;

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

2. TIpAMOYTOIBHEII KOHTYP CO CKONB3AIMIEH MepeMBIUKOil JIIMHEI | HAXOUTCS B OXHOPOJHOM MarHUTHOM II0JIe, HepICHANKYIAPHOM K
IUIOCKOCTH KOHTYpa. MHnykius noss paBHa B. TlepeMbluka umeet conpoTusieHue R, cTOpoHb! npsiMoyronbHuKa conpotusieHus R1
u R2. IIpenebperas caMOMHIYKIMEH KOHTYpa, HAITU TOK B IIEPEMBIUKE [IPU €€ MIOCTYHNAaTeIbHOM NEPEMEILEHUY ¢ IOCTOSHHOM
CKOPOCTBIO V.

3. Mexay HoocaMu J1eKTpOMAarHuTa HaXoAUuTcsl HeOOoIbIasl KaTyIlKa, OCh KOTOPOH COBNAJAeT C HAllPaBICHUEM MATHUTHOTO IOJIA.
[Tnomanps nonepednoro ceuenus katymku S = 3,0 mm2, yrcio ButkoB N = 60. IIpu noBopote karymku Ha 180° BOKpyr ee AuameTpa
4yepe3 NOAKIIOYEHHBIH K Hell 6a/UIMCTUYECKUI rajlbBaHOMETp HpoTekaeT 3apay q = 4,5 MxKn. Haiitu Moxyns BeKTOpa HHIYKIUH
MarHMTHOTO TIOJISI MEXY TIOJI0CaMH, €CIIH MOJIHOE CONPOTUBIIEHHE dIeKTpudeckoi renu R = 40 Om.

4. KonebatenbHblil KOHTYp COCTOUT U3 KoHAeHcaTopa eMKocTH C = 4,0 MK® u KaTymku ¢ ”HAYKTUBHOCTHIO L = 2,0 MI” 1 akTUBHBIM
conpotusieHneM R = 10 Om. Haiftu oTHOIIEHNE SHEPTUH MAarHUTHOTO MOJISL KATYIIKU K SHEPTHH 3JIEKTPUIECKOT0 OIS




KOHJIGHCATOpa B MOMEHT MaKCHMyMa TOKa.
5. Llenp, cOCTOSIIYIO U3 ITOCIIEN0BATENBHO COSAMHEHHBIX KOHEHCAaTOpa eMKocTH C U conpoTHBIeHHS R, MoAKIIounm K
nepemenHoMy HanpsbkeHuto U = Umcos ot B MoMeHT t = 0. HaiiTu Tok B nenu kak QyHKIHIO 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. PaBHOOEIpeHHBIH TPsIMOYTONIBHBIN TpeyroibHUK ABC pacroioskeH nepe TOHKO#H coOuparoleil TMH30i ONTHYeCKO# CHItoi 2,5
TP TakK, 4To ero kareT AC JIKUT Ha TIIABHOM ONTUYECKOM OcH JIMH3BI (CM. pUCYHOK). Bepurnna npsimoro yria C nexxut Onmxe K
LEHTPY JIMH3BL, YeM BepIINHA OCTPOTo yria A. PaccTostHUE OT IIEHTpa JIMH3EI 10 TOUYKH A paBHO YABOCHHOMY (DOKYCHOMY PacCTOSHUIO
muH3bl, AC = 4 cm. IlocTpoiite nzobpaskeHue TpeyroabHUKa U HallAuTe IIOMAAb IOIyYUBIIEHCS (DUTYpBL.

3. JIunza, (hoKycHOE paccTosiHUE KOTOPOH 15 cM, 1aéT Ha 9KpaHe U300paKeHUE MPeMEeTa ¢ MIATHKPATHBIM yBEJIHMYCHUEM. DKpaH
[OJIOAABUHYIIY K JINH3€ BAOJb €€ INIaBHOM onTrdeckoil ocu Ha 30 cM. 3aTeM INpU HEM3MEHHOM I10JI0XKEHUU JIMH3bI IIEPEABUHYIN
IIpeAMET TaK, YTOOBI N300paXKeHIe CHOBA CTallo pe3KuM. Ha kakoe paccTosiHie CIBHHYIH IPeIMET OTHOCUTENBEHO €T0
[EPBOHAYATIBHOTO MOJOXKEHHSA?

4. JIuH3a, pacroyioKeHHas! Ha ONTHYECKOM CKaMbe MEXKTy JIAMIOYKON M 9KPaHOM, JIAeT Ha SKPaHE PE3KOe YBEIMYCHHOE N300paKeHUE
namnouku. Koraa nmun3y nepensunyiau Ha 40 cM O6ipKe K 3KpaHy, Ha HEM HOSBUIIOCh PE3KOE YMEHBILICHHOE U300paXeHUe JIaMIIOUKY.
Onpenenuts GOKycHOE paccTosiHue f IMH3BI, €CJIM PACCTOSIHUE OT JIAMITOYKH JI0 SKpaHa poBHO 80 cM.

KP2. BonHoBas onTuka
1. CBeTOBOI1 IMy4OK BBIXOAMT U3 CTEKJIA B BO3JYX (CM. PUCYHOK).

UTo MpOUCXOUT IPU 3TOM C YAaCTOTOH AJIEKTPOMATHUTHBIX KOJIEOAHHIA B CBETOBOM BOJIHE, CKOPOCTBIO X PaCIPOCTPAHCHUS, JUTMHON
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. IudpaknuoHHas perieTka ¢ nepuoaom 10—5 M pacroiokeHa mapauieNibHO 3KpaHy Ha paccTossHuu 1,8 M ot Hero. Kakoro mopsiaka
MaKCHMYM B CIEKTpe OyaeT HaOIr0aThCs Ha dKpaHe Ha paccTosHuu 20,88 cM OT eHTpa IupakIMOHHON KapTHUHBI IIPH OCBELICHUN
PEIIETKH HOPMAJIbHO MAIAI0NIHUM TyYKOM CBeTa JAIMHOM BoJHBI 580 HM? CuuTath sina » tga.

3. Ha nudpakunoHHyro pemeTky, uMeronyro nepuos 2-10—5 M, najgaer HopMalibHO IapajuIeNbHBIN My4oK Oestoro cBeta. CrekTp
HaOogaeTcst Ha 9KpaHe Ha PacCTOSHHU 2 M OT penreTkd. KakoBo paccTosiHue MeXAy KpacHBIM U (DHOIETOBBIM y4aCTKaMH CIIEKTPa
HepBOro Mopsiaka (MepBoi IIBETHOM IOJIOCKU Ha 9KpaHe), €ClIM  AJMHBI BOJIH KPACHOTO U (PUOJIETOBOTO 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 NaiaeT HOpMaJIbHO MapajuleNbHbIN TydoK Jiydeit (A = 0,5 mxm). Touka HaOIOACHUS
HaXOAMTCS HA OCH OTBEPCTHs Ha paccTossHUM 1 = 1M oT Hero. Ckonbko 30H DpeHens ykiaasiBaeTcs B 0TBepcTu? TeMHOe WTH CBETIIOE
IISITHO TIOJIYYUTCS B LIEHTPE AUPPAKINOHHOM KapTHHBI, €CJIU B MeCTe HaOJIOI€HUs IOMECTUTD SKpaH?

Paznen "AtomHas ¢pusuka, puznka aTOMHOTO sIpa U 3JEMEHTapHbIX YacTHI"

1. PaccMOTpUM 37IE€KTPHUECKYIO LIETIb, COCTOSIIYIO U3 KOHAeHcaTopa eMkocTH 10 n¢ u xarymku uagyktusHocTd 0,1 Mra. Jlomyctum,
YTO aMIUIATY/Ia HATIPSDKEHUS AIEKTpIIecKuX KoneOanuii paBHa 10 MkB. OueHnTe BEIMUHHY «€CTECTBEHHO» EpEeMEHHON ¢
Pa3MepHOCTHIO AEHCTBUS U CpaBHUTE €€ ¢ MocTosiHHOM [1nanka.

2. [TnotHocTh BoAbPpama paBHa 19,1x10 3 kr/m . OTHOCHTENBHAS aTOMHast Macca Boiibppama 184 a. e. M. OnpeennTe XapaKTepHbIi
pasmep aroma BoJsib(ppama (CUUTAasE aTOM LIAPUKOM), U MacCy OJJHOTO aToMa Bosib(pama.

3. CxoJbK0 (POTOHOB €KECEKYH/THO HCIYCKAaeT HUTh 3JIEKTPUUECKOH JTaMITbl IOJIe3HOH MOITHOCTH BT, eciv 1JTMHA BOJIHBI H3Ty4eHHS,
COOTBETCTBYIOLIEH cpeqHel sHepruy GOTOHA, MKM?

4. To4e4HbI UCTOYHHUK cBeTa MOIIHOCTRIO0 Po=100 BT ncnyckaet cBeT ¢ anuHHON BoJHbI i=400 HM. Ha kakoM MakcHMabHOM
PACCTOSIHUM ATOT UCTOYHUK OyJeT 3aMeUeH YEIOBEKOM, €CIIH IJ1a3 BOCIIPUHUMAET CBET IIPU YCIOBHH, YTO Ha CETYATKy HonagaeTt n=60
(boToHOB B cexyHny? uamerp 3pauka +0,5 cMm.

5. UyBCTBHUTEIBHOCTh CETYATKH IJ1a3a K )KEJITOMY CBETY C JUIMHHOHN BOHBI i=600 HM coctaBiset , 7 X 10 18 Br. Ckoibko ¢poToHOB
JIOJDKHO MaJaTh €XECEeKYHIHO Ha CeTYaTKy, YTOOBI CBET OB BOCHPHHSAT?

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

7. LIMHKOBYIO IJTACTHHKY OCBELIAIOT YIbTPa()UOIETOBBIM CBETOM C JUTMHHON BONHBI i=300 HM. Ha Kkakoe MakcUMabHOE PacCTOsIHUE
OT IUTACTHHKHU MOXET YIIUTHCS (POTOIIEKTPOH, €CIIH BHE IIIACTHHKH CO3JaHO 33/1ePKUBAIOIIEe dJIEKTPUIECKOE MOJIe C
HanpsbkeHHocThIo E=10 B/cm?

8. Ile3ueBslit kaTo (OTOITEMEHTA OCBELIAIOT CBETOM HATPUEBOM JIaMITBI C IJIMHHON BOMHBI i=600 HM OnpenennTs CKOPOCTh
BBIPBIBAEMBIX M3 KaTo/a (OTOIIEKTPOHOB, €CITU KpacHas rpaHuna Goroddpderra ms nesus i0=650 M

9. Bonb(paMOBYIO MIIACTHHY OCBELIAIOT CBETOM C JUTMHHOMW BOJHBI i=2000 A. HaiiTn MakCUMalbHBII UMITYJILC BHUICTAIOIINX U3
IUTACTHHBI AJIEKTPOHOB.

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

11. Dddekr 3eemana. Mex Iy OIHOCaMH AJIEKTPOMArHHUTA MTOMEIIEeHa KaiblineBas ayra. Jlunus = 4226,7A ucnbIThIBAET HOPMAJIbHBIH
s¢dekt 3eemana B none 30 Toic. apcTen. [loacuunraiire:

a) DARHOCTE YACTOT CMENIEHHONW W HECMETIIEHHOW COCTARNAFOIITNX




0) pa3HOCTh B JUIMHAX BOJH 3THX COCTABJISIOLIMX.

12. Kakoil CKOPOCTBIO IOJKEH 001aJaTh JIEKTPOH, YTOObI UMETh TaKOM K€ UMILYJIbC, Kak U (POTOH ¢ AauHOM BONIHBI 0.1 HM?

13. OnHOMEpHOE ABM)KEHHE YaCTHIB! B IOTCHIMAIBLHOH siMe. PaccTosiHue MeX1y CTEHKaMH SIMBI PaBHO a M CTEHKH SIMbI OECKOHEUHO
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 NUCLMEHHBIX PadoT

[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 M PaBHOYCKOPEHHOTO TPSMOJIMHEHHOTO MBMKEeHUs. [ padudeckoe mpeacraBieHue 3aBUCUMOCTEN
KMHEMaTU4eCKUX BEJIMYHUH OT BPEMEHHU.

2. IIpeobpazoBanus ["anunes. 3akoH clioxkeHus: ckopocTei. OTHOCUTENbHAS CKOPOCTb.

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

4. KuneMaTHKa KPHBOJIMHEHHOTO PaBHOYCKOPEHHOTO IBH)KEHUS (Ha IpUMeEpe JBIKCHHS Tela, OPOIICHHOTO MOJT YTJIIOM K TOPU30HTY).
5. KunemaTuueckoe onrcaHue ABMKEHHS TOUYKH M0 OKPYXHOCTH. YTIIOBas CKOPOCTh U YIiIoBOe yCKopeHue. CBA3b JIMHEHHbBIX 1
YTJI0BBIX KHHEMaTHYECKUX BEITMYHUH.

6. Cno>xeHre rapMOHMYECKHUX KOJIe0aHUi OJHOrO HaNpaBJICHHUS U OAMHAKOBOM 4acTOThl. MeTo/] BEKTOPHBIX JHarpaMM.

7. CnoskeHre rapMOHHYECKUX KOJIeOaHUH OHOTO HANpaBJICHUS ¢ OJM3KHUMHU YacToTaMu (OUCHUS).

8. CrnoxeHue NepIeHUKYIIIPHBIX TapMOHUYECKUX Kosebanuil. durypsl Jluccaxy.

9. Ilepssrit 3akoH HeroTona. MHeprmansHbie cucTeMbl oTcueTa. [IpuHimm oTHOCHTENsHOCTH [ ammest.

10. B3aumopeiicrue ten. Cuna. Macca, umiyibc. Bropoi 3akon Hetorona. [IpyHIMI HE3aBUCUMOCTH JIEHCTBUS CHIL.

11. Cunet B mpupoge. Tperuii 3akon HerotoHa.

12. IMnynbe cuCcTEMBl MaTepUANIbHBIX TOYECK. BHEIIHNE U BHYTPEHHUE CUJIBL. 3aKOH COXPaHEHHS UMITYJIbCA.

13. LlenTp Macc CUCTEMBI MaTepUAILHBIX TOUEK U €T0 JIBHKCHHE.

14. PeakTuBHOE ABMKEHHUE. YpaBHEeHUE MelepcKoro I ABWKEHUS TeNla IepeMEeHHOM Macchl. YpaBHeHHe [{10nKoBCcKoro.
15. PaGoTa u MOIIHOCTb cHiIbl. KuHeTH4yeckas sHeprus.

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

17. MexaHuyeckast JHEPTUsl CUCTEMbI MaTepHAJIbHBIX TOUYEK. 3aKOH COXPAaHEHUS] MEXaHUUECKOW DHEPTHH.

18. IIlpuMeneHme 3aKOHOB COXpaHEHHS K aHAU3Y YIPYTHX U HEYIPYTUX COyJapeHUN ABYX Te.

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 AMHAMHMKH BPaIaTeIbHOTO ABHKEHUS TBEPIOTO Tela.

21. MomenT nHepuuu TBepaoro tena. Teopema llreitnepa.

22. Kunernueckas SHEpTus Bpallaroiierocs Teepaoro Teaa. Kunernueckas sHepryus Npy MIOCKOM JIBIKEHUHN (KaYeHUH).

23. Cyxoe Tpenue. TpeHue MoKost U TPeHHE CKOJIbXKEeHUE. TpeHne KaueHusl.

24. YcnoBus paBHOBECHS TBEpOTO Tena. Buapl paBHOBecusl.

25. CBoboaHbIe ocu BpalieHus TBepaoro tena. ['mpockorn. [Ipeneccusi.

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

28. N neanbHas sxuakocTsb. OnMcaHue ABWKEHUS HeaTbHOM KUAKOCTU. JIMHUM TOKa, TpyOKH TOKa. YpaBHEHHE HENPEPHIBHOCTH
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 ITOJTbEMHAs CHIIA.

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

32. Bunsl ynpyrux gedopmanuii TBepaoro tena. 3akon ['yka. Moxyiu ynpyroctu. [Ipenenst ynpyrocta U Ipo4HOCTH.

33. [NoreHuManbHas SHEPrUs yIpyro 1eOpMUPOBAHHOTO Tena. [IIOTHOCTh yIpyroii SHepruu.

34. Cubpl MHEPIUH B TIOCTYIATENbHO JABIKYLIEHCS HEMHEPLMATIBLHOM cUCTeMe OTcUeTa.

35. Cunbl MHEPIMM B PaBHOMEPHO BpallaioIieiics HEMHEPIIUAIbHOM cUCTEME OTCUETa.

36. [IposBiienne cun nHEpLUUH Ha 3emiie. BiusiHue cyTo4yHOro BpalieHus 3eMIIi Ha YyCKOPEHHe CBOOOHOTO MaieHUs.

37. YpaBHeHHUE ABMKEHHS MEXaHHUECKUX KoJeOaTeIbHBIX ciucTeM 0e3 TpeHust. CoOCTBEHHAs 4acTOTa MPYKUHHOTO, GU3UIECKOTO U
MaTEeMaTHYECKOTO MasiTHUKOB.

38. YpaBHeHHUE ABMKEHHS KOIe0aTeIbHBIX CHCTEM C BA3KUM TpeHHeM. 3artyxaroume konedanus. Koaddunuent 3aryxanus,
JOTapu(pMAIECKHHA TEKPEMEHT, JOOPOTHOCTb.

39. BeinyxaenHsble kosiebanus. Pesonanc.

40. TTpononbHBIC ¥ MONIEPEYHBIC BOJIHBI. Y paBHEHHE OEryllell rapMOHUYECKOW BOJHBI. [IJTHHA BOJIHBI.

41. Dueprus Geryuieii BoaHbl. [loTok sneprun. Bektop YMoBa. IHTEHCHBHOCTD BOJIHBI.

42. Nnrepdepentus BoaH. CTos4re BOJIHBIL.

43. CobcTBeHHbIE KOJIeOaHUs CTPYHBI, CTEPXKHSA. AKYCTUYECKUI pE30HAHC.

44. Tlpupona 3Byka. OOBEKTUBHbIE M CYOBEKTUBHbIE XapaKTEPUCTHKU 3BYKa. YIIbTPa3ByK U HHPA3BYK.

45. D dexr [ormrepa B akyCTUKE.

46. Iloctynatsl crielianbHOM TEOPUU OTHOCUTENBHOCTH. OTHOCUTENIBHOCTD TPOMEKYTKOB BPEMEHU U OTPE3KOB JUTUHBI.

47. IlpeobpaszoBanus JlopeHna. PensTMBUCTCKHMI 3aKOH CIIOKEHHS CKOPOCTEH.




48. PenstuBuctckuii uMmyibc. PenstuBuctckas GopMa OCHOBHOTO YpPaBHEHHUS IUHAMHKH.

49. Kunernueckast SJHEpPTUs PENATUBUCTCKON YaCTHIIBL. DHEprus Nokost. CBA3b MacChl U SHEPTHH.

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

52. IloTennuanpHasi SHEPTUs TPABUTAIIIOHHOTO TTOJIS.

Paznen «Onexrpoaunamukay (3 cemectp)

1. DnexTpuueckuii 3apsin U ero cBoicTBa. 3akoH Kymnona. [Ipuanumn cynepno3umnun.

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

2. Teopema Octporpanckoro-I'aycca ams 3JEKTPHIECKOTO TOJISI B BAKYYME U €€ IIPUMEHEHHE K pacueTy MoJIeH.

3. Pa3zHocTh MoTeHNMaNOB, NoTeHuual. [loTeHuan nos To4e4HOro 3apsiia, CUCTEMbI 3aps/0B.

4. CBs3b NOTEHIMANA M HATIPSHKEHHOCTH AJIEKTPOCTATHYECKOTO TTOJIS.

5. HanpspkeHHOCTD M TOTEHIHANT OISl O0€CKOHEYHOH IIIOCKOCTH, OECKOHEYHOTO IIUINHAPA, chephl

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

7. Pacnipenenenue 3aps10B B IPOBOAHUKE. DKBUIIOTEHIIMAIBHOCTD TPOBOIHUKA. HalpsykeHHOCTD 10JIs Y MOBEPXHOCTH IIPOBOJHUKA 1
€€ CBSI3b C IOBEPXHOCTHOH IIOTHOCTBIO 3apsi/IOB.

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

9. DNEeKTPOEeMKOCTh YEJMHEHHOTO POBOIHIKA U KOHJeHcaTopa. [Inockuil, cepruuecknii M IMIMHAPUYECKIE KOHIEHCATOPHI.
10. IlocnenoBaTensHOE U MapalIeIbHOE COEAMHEHNE KOHIEHCATOPOB.

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

3aps/10B.

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

13. I'parnuHBIe yCIOBHS TSI BEKTOPOB HaMpsbkeHHOCTH E 1 anekrpudeckoro cmemeHus D .

IMpenoMnenue TMHUNM HAaIIPSHKEHHOCTH HAa TPAHULIE pa3ziesa JU3IEeKTPUKOB.

14. IIpe303eKTPUKH, CETHETOITIEKTPUKH, DIIEKTPETHI.

15. DnexTpuueckas SHEPrus 3apsHKEHHOTO IPOBOJHUKA, 3apSDKEHHOTO KOHIGHcaTopa. [I0THOCTE 3HEPTUM 3JIEKTPUIECKOTO MOJIs.
16. ILtoTHOCTH 1 cHta ToKa. Y paBHEHNE HETIPEPHIBHOCTH.

17. 3akon Oma /17151 OTHOPOJIHOTO y4acTKa Ieny (B MHTerpaibHON U quddepenuuansHoi popmax). ConpoTHUBICHHE.
[TocnenoBaTenpHOE U MapayIeIbHOE COCTUHEHHE TPOBOJHUKOB.

18. OnexTponBmxkymas cuia. 3akoH Oma s yuactka uen, coaepsxkaiero 9J1C, u s 3aMKHYTO#H LenH.

19. PasBeTBiieHHbIe LIeNH MOCTOSHHOTO ToKa. [IpaBuna Kupxrodda.

20. 3axon [xoyns—Jlenna. uppepenuuansruas popma 3axona Jxoymns-JleHua.

21. Ilomnas, mone3nas montHocTH B KIT/I miemus mocTOSSHHOTO TOKa.

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

23. Kiaccudeckas TeOpHs 3JIEKTPOIPOBOJHOCTH METAJUIOB. 3aBUCHMOCTb COIIPOTUBIICHUS METAJIOB OT TEMIIEPATypBhIL.

24. CoOCTBEHHAS M TPUMECHAS AIIEKTPONPOBOIHOCTH MTOJTYIPOBOTHUKOB.

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

26. DneKTpu4ecKuil TOK B ayieKTposuTax. 3akoHsl Dapanest 11 3JeKTpom3a.

27. XuMHUeCKHe UCTOUHUKH TOKa.

28. Dnextpuueckuil Tok B razax. CaMoCTOSATEIbHBII U HECAMOCTOSTENBHbINH pa3psabl.

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

30. Cuna Amnepa. MHaykiys MarHuTHOro mnojst. Pa6ota cunsl Ammnepa

31. JleficTBHe MarHUTHOTO TIOJISI HA ABOKYIIUiACs 3apsin. Cuma Jlopenma.

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

33. MarsuTHoe 10J1e IpsMOTO M KpYyroBOro TOKOB. B3anMmoseiicTBue napaienbHbIX IPSIMBIX TOKOB.

34. MarHuTHbIM MOMEHT BUTKA C TOKOM. BUTOK ¢ TOKOM B OJTHOPOJITHOM U HEOJHOPOJIHOM MarHUTHOM TIOJI€.

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

36. JIBuskeHUE 3apsHKEHHBIX YacTHIL B OHOPOJIHOM MarHUTHOM noiie. Dddext Xosmia.

37. HamarauueHHOCTh. HanpspkeHHOCTh MAarHUTHOTO 10J1s1. MarHuTHas MPOHULIAEMOCTh U BOCIPUHUMYHUBOCTbG. Y paBHeHUs MakcBesia
JUISL TIOCTOAHHOI'O MAarHuTHOI'O IIOJIA B MAarHETUKE.

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

[Ipenomnenue MMHUM MarHUTHOM MHAYKIMK Ha FPaHULIE pa3zieiia MarHETUKOB.

39. lnuamarHeTr3M M rapaMarHeTHu3M.

40. deppomarsHeTnzM. MaruuTHslil ructepesuc. Touka Kropu.

41. 3axoH snexrpoMaruuTHoi nHnykimuu @apanes. [pasuno Jlenna. @usnueckas npupoaa 3C nnaykuu. Buxpesbie TOKH.
42. CaMOMHIYKIHS U B3aUMOMHAYKLMS. MHIyKTHBHOCTD. PacueT MHIyKTUBHOCTH AJTMHHOTO COJICHOUAA.

43. MarnutHas 3Heprus Toka. [IOTHOCTh SHEPTUU MarHUTHOT'O TI0JIS.

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

44. MouHOCTh IEpeMEHHOT0 ToKa. /leiicTByIonMe 3HaueHHsI HAaNPSHDKEHUS U CHIIBI TOKA.

45. MeToz BEKTOPHBIX AMarpaMM M METOJ| KOMIUIEKCHBIX aMILIUTY AJs pacyera lieneil KBa3ucTaloHapHoro ToKa.

46. Pe3oHaHC B ocie10BaTeIbHOM U NapajljIeIbHOM KOHTYPax IepeMEHHOT0 TOKa.

47. DnexTpuyeckuii konebarenbHbIi KOHTYp. CoOcTBeHHbIe Konebanus. @opmyna Tomcona. 3aryxatomue kojebanus. JJoOpOTHOCTS.
48. Tok cmemienus. YpaBHeHUs] MaKcBeIlla B HHTETPaIbHON 1 An(PepeHInaIbHON hopMe [UIs TepEeMEHHBIX IEKTPUIECKOTO U
MarHuTHOTO TOJIEH.

49. IInockue 31eKTpOMarHUTHBIE BOJIHBI B Bakyyme. Omnbitel ['epia.




50. IlmoTHOCTH SHEprUM d1eKTpoMaruuTHoro moist. [lotok snepruun. Bexrop IloiinTuara. 1llkana 3meKTpOMarHUTHEIX BOJIH.

Paznen «Onrtuka» (4 cemectp)

. DnexTpoMarHuTHas npupoja cBera. CBOHCTBAa 5SIEKTPOMArHMTHBIX BOJH. IlIkama 3eKTpOMarHUTHBIX BOJIH.
. @otomerpust. CBETOBbIE U SHEpreTHUECKHe (POTOMETPUIECKUE BETMYMHBI.

. OcHoBHBIE 3aKOHBI TeoMeTpuieckor ontuku. [Ipunnun depma.

. IlonHoe BHyTpeHHEe oTpakeHue. CBeTOBOABL IIpU3MBL.

. [Tnockwue 3epkana. Chepuueckue 3epkana. [loctpoenue nuzoodpaxenuii B 3epkanax. opmyina chepruueckoro 3epkaa.
. IIpenomiienue Ha cepudeckoii noepxHoctu. Pokychl chepuueckoil TOBEPXHOCTH.

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

. AGeppaluu JIMH3 1 3epKall ¥ COCOOBI MX YCTPAHEHHUSI.

9. I'ma3 xak ontudeckas cuctema. Koppekuus 6J1130pyKoCcTU U AalibHO30pKOCTU. LIBeToBOE BOCIpUATHE.

10. TIpoeknronnsie npubopsl. Jlymna. YBeauueHue Iymbl.

11. Muxkpockorn. YBelnu4eHrne MUKPOCKOIIA.

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

13. NaTepdepeHnys BOJIH OT ABYX TOYEYHBIX HCTOYHUKOB. KorepeHTHOCTb.

14. MeTopl MOTyYeHUs] KOTEPEHTHBIX BOJIH B ONTHKE. [IByXITyueBble HHTEP(PEPEHIIMOHHBIC 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. NnaTepdepeHnns B TOHKHUX MUICHKaxX. [Tonocel paBHO# Tomuubbl. Kosbna HeroroHa.

[IpocBeTienne onTUKHU.

18. NuTepdepomerprl Maiikenbcona u @adpu-Ilepo.

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

21. Tudpakuus OpeHens Ha Kparo HOITyO0eCKOHEYHOTO SKpaHa.

22. OObsCHEHUE IPIMOJIMHEHHOTO PacIpoOCTPaHEHHs CBETa Ha OCHOBE BOJIHOBO# Teopuu. O6beM DpeHernts.

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 paspenaromas crocoOHOCTh TudpakiuoHHo# pemeTk. Kpurepuii Panes.

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

29. NudpakiyoHHas IpUpoAa ONTHYECKOro u3obpaxenus. OnelTel AGOe. Pa3pemaromas cioCOOHOCTh MUKPOCKOIIA.
30. JIuneitHo, JUTMIITHYECKH U ITUPKYILIPHO MOISIpU30BaHHbIN cBeT. EcTecTBeHHsI cBeT. [lomspru3aTopsl n aHann3aTopel. 3aKOH
Maimoca.

31. OtpakeHre U MPEIOMIICHUE CBETA HA TPAHUIIE pa3zelsia H30TPOMHBIX AM3IeKTpUKOB. Dopmynsr Openerns.

32. Ionspu3zanus cBeTa MPU OTPasKCHUH U MIPEJIOMICHUU Ha IPaHULE pasjielia H30TPONHbBIX TU3IEeKTpUKoB. Yroia bprocrepa. Cromna
CrouneroBa.

33. PacnpocTpaHeHne cBeTa B OMHOOCHBIX KpHCcTauiax. OOBIKHOBEHHBI H HEOOBIKHOBEHHBIH JTYH.

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

35. Kpucrannmieckne IacTUHKY ‘B Y€TBEPTH BOJHEI U ‘B TIOJIBOJIHEL .

36. AHanu3 NoJsprU30BaHHOTO CBETA.

37. NHTepdepeHus moIsipru30BaHHOTO CBETA.

38. UckyccTBeHHAs aHM30TPOIMA. AHM30TPOIMSA IPH MEXaHWYECKHX JedopMaiuax, B JIEKTPUUECKOM Ioiie. Bpamenue
TUIOCKOCTH MOJISIPU3AIHH.

39. sBnenue nucnepcun ceera. Pa3oBas U rpynIoBas CKOPOCTH cBeTa. HopManbHas n aHOMallbHast AUCTIEPCHSL.

40. da3oBas U rpynIoBas CKOPOCTH. DJIEKTPOHHASA TEOPUs AUCIIEPCUH U morjoieHus. 3akoH byrepa.

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

42. Henuueitabie 3 QeKThI B ONTHKE.

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

44. Dddexr Jloriepa B ONTHUKE.

45. Uznyyenue BaBunoBa — UepeHkoBa.
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Paznen «MonekynsapHas ¢usuka» (5 cemectp)

. DKCIepUMeHTaIbHOE 000CHOBAaHHUE MOJIEKYJIIPHO-KMHETHUECKUX TIPE/ICTaBICHUH.

. MukpococTosiHus 1 MakpococTossHus. CpeaHue BeNn4uHbI 1 GIyKTyanru. PaBHOBeCHbIE M HEPAaBHOBECHBIE COCTOSIHUSI M TPOLIECCHI.
. [TapameTpsl MAKpPOCKOIIMYECKOI CUCTEMBI, 3aJIaI0IUE €€ paBHOBECHOE cocTosiHue. Monb. Yucno ABoranpo.

. Monens nneansHoro rasa. ['azoBsie 3akoHbl. YpaBHenue Knanelipona—Menneneesa.

. OcnoBHoe ypaBHenne MKT anst nneansHoro rasa.

. PaBHOMepHOE pacnpeienieHue YHEPIHU Xa0THIECKOTO JBHKESHHUS MOJIEKYJT IO CTETIEHSIM CBOOOIBI.

. Pacnipenienenrie MaxcBesuia 1 €ro sKCIiepUMEHTaJIbHAs! IPOBEPKA.

. Pacnipenenenue bonbimana. bapomerpudeckas Gpopmyna.

9. Onpenenenue noctossHHON ABoraapo. Omnsitel [leppena.

10. CronkHoBeHust Monekyil. CpeqHsas ATMHA CBOOOAHOrO Mpobera MoneKys. TeXHUUeCKHi BaKyyM.

11. KuneTnueckue sIBICHUS B pa3peKeHHbIX razax. Juddysus.

12. Kunetnueckue siBIEHUs B Pa3peKEHHbIX Tazax. TemnonpoBoAHOCTb.

13. Kunernueckue siBIEHUS B Pa3peKEHHBIX ra3zax. Bsa3kocTs.

14. BayTpenHss 9Heprust Kak QyHKIMS COCTOSHUS. BHYTpeHHsIs SHepTus uaeanbHoro ra3a. 15. KonnvecTBo TemioTs u
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pabota kak ¢pyHkimu npoiecca. HeodpaTumMeie 1 00paTuMble MPOIECCHI.

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

17. TemmoémkocTs. TermoeMKoCTh HAeaIbHOTO ra3a B Pa3InYHBIX MPOLeccax.

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

19. luxn Kapno. Teopema Kapho.

20. HeoOparumble n 0OpaTUMBbIE POLIECCHL. DHTPOMNHS KaK QYHKIUS COCTOSHUS U €€ CBA3b C TEIUIOTOH /It 00paTUMBIX IPOLIECCOB.
21. Bropoe Havano TepMOAMHAMUKH.

22. Tperbe Ha4aI0 TEPMOAUHAMUKU. HeZoCTHKUMOCTH aOCOIIOTHOTO HYJIS

23. YpaBuenue Ban—nep—Baansca. 3otepmer Ban-nep-Baansca.

24. BHyTpeHHsIs SHEpTHsl peajbHOTO rasa.

25. Nzotepmel peanpHOTO Tra3a. [leperperas uUAKOCTh U MepEOXIaXAeHHBIN nap. Kputudeckoe cocrosiHue.
26. C:xm)KeHHUe Ta30B U NOJIYYeHUE HU3KUX TEMIIEpaTyp.

27. da3oBble mepexoabl MEPBOTO U BTOPOTO Poa.

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 KpuCTasIbl.

33. IloBepxHOCTHEIH cioi. [loBepXHOCTHOE HATSKEHHE B KHUIKOCTSIX.

34. CmauuBanue. ®opmyina Jlamnaca. KanwuispHele sBiIeHUS.

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

37. DneKkTpoHHI B TBepABIX Tenax. Y poBeHb Oepmu. DHeprust Oepmm.

38. 30HHas TeopHs TBEP/BIX TEI.

39. TemmoeMKOCTh KpUCTAILTIYECKOH permerkn. 3akon [rononra u [Itn.

40. Teopuu TeruioeMKocTH JHHIITEHHA 1 J{ebas.

Paznen «AtomHas ¢pusmka, Gpruznka aTOMHOTO sIpa U 3JIEMEHTapHbIX YacTHID (7 ceMecTp)

. TernoBoe u3nyuenue. 3akon Kupxroda.

. Pacnipesienienue sHepruu B CIEKTPe U3IyueHUs aOCOIIOTHO TBEPJIOTO Tella. 3aKoH cMelleHus Buna, 3akoH Credana — bonblmana.
. ®opmyna [Tnanka a1t U3My9aTeNbHON CIIOCOOHOCTH a0COIOTHO YEPHOTO Tela.

. OnTuyeckre nupoMeTphl.

. ®oToaddexr. DoToHbI. YpaBHeHHE DHHINITEHHA.

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

. TopMO3HOE PEHTTEHOBCKOE H3IIyYCHHE.

. Odbdext Komnrona.

. T'unoresa ne Bpoiinst. KopryckyasipHO-BOJIHOBO# Ayanu3M. CTaTHCTHYECKAs! HHTEPIPETALNS BOJHOBOH (DyHKIIHH.
10. Tudpaxius 351eKTpoHOB: onbIThl J[3BriccoHa u JlkepMmepa, onbIThl TOMCOHA.

11. CootHorreHne HeonpenenenHoctel [ elizenbepra. M3mepenus Gu3nIecKux BeJIHINH B KBAHTOBOH MEXaHHKe.

12. BonuoBas ¢pyHkius u ee pusndeckuii cMbici. [TpuHImn cynepno3uiiuu cocrossuuil. Ypasaenue Ilpénunrepa.
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. KBanToBaHMEe SHEPIUH JIMHEWHOTO rapMOHUYECKOT0 ocLmiisitopa. Hynesas sHeprust.

18. OmbiTel Pesepdopaa. [Tocrynarer Bopa. Onbitel @panka u ['epa.

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

20. KBaHTOBaHME MOMEHTA UMITYJIbCA U €TO MPOEKIIHH.

21. CouH 271ekTpoHa. MaruutHbIil MOMEHT a5ekTpoHa. OmnbiTsl [llTepHa u I'epnaxa.

22. OgHOAeKTPOHHBIN aToM. KBaHTOBBIE YHCiIa 3IEKTPOHA B aTOME BOIOPO/A.

23. DHepreTudecKkyue YpoOBHH U CIEKTPHI AaTOMOB LIETIOYHBIX METALIOB.

24. CnuH-opOuTanbpHOE B3auMojelcTBie. ToOHKast CTPYyKTypa SHEPreTHYeCKUX YPOBHEH U CIIEKTPaIbHbIX JIMHUH aTOMOB BOJOPOJA U
IIETOYHbBIX METANJIOB.

25. Ipunnun [Maynu. CocTosiHUE 3JIEKTPOHA B MHOTO3JIEKTPOHHOM atoMe. DIIeKTpOoHHbIe 000s104kH. [leproandeckas cuctema
aneMeHToB MeHeneesa.

26. XapaKTepuCTHYECKHE PEHTTEHOBCKUE CIIEKTPhL. 3akoH Mo3ziH.

27. Ilpupoja XMMUYECKON CBSI3U.

28. MonekynspHble crieKTpbl. KoMOMHAIIMOHHOE paccesiHue CBeTa.

29. Jlromunecuenmus. [Ipasuno Croxkca.

30. CioHTaHHOE U BBIHYXKJIEHHOE U3y4eHus. Jlazepsl.

31. DKcrepuMeHTANbHBIC METOIBI SACPHON (PUZHUKHU: CUSTYHKH YACTHII, TPEKOBBIE KaMepbl, (POTOIMYJIbCHH, MACCTIEKTPOTpadsbl,
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 MOJIENH SApa.

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

37. 3aK0H palnOaKTUBHOTO pacnana. AKTUBHOCTh. PajquoakTuBHBIE ceMelicTBa.
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38. Teopus anbda- u Gera-pacnagos.

39. Snepusble peakiyu. TUIIBI SIEPHBIX peakUUi. DHEPrHs peaKkLuu.

40. Tenenue siuep. Llennbie peakiyu. SnepHbie peakTOpbl HA TEIUIOBBIX U OBICTPBIX HEUTPOHAX.

41. Peakuus cunresa. [IpoGiema ynpasisieMoro TepMosIEpPHOTO CHHTE3A.

42. TIpoGnemMbl paIMallMOHHOM YKOJIOTHH. 3alUTa OT SACPHBIX M3ITyYCHHUH.

43. Yactuupl 1 antudactuisl. KocMudeckoe u3nyueHue.

44. dyHnaaMeHTaIbHbIC B3aUMOJICHCTBIS U KITACCH(PUKAIIUS SJIEMEHTAPHBIX YaCTHUIL.

45. KBapkoBast MOJIENIb CTPOEHHS aIPOHOB.

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

6. YHEBHO-METO/MYECKOE H HTHOOPMAIIMOHHOE OBECIIEYEHWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemas autepatypa

6.1.1. OcHoBHas JUTepaTypa

ABTODBI, 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 nuuiensust, koutpakt Ne 20A/2015 ot 05.10.2015);
2. Kaspersky Endpoint Security — JTui cepruduxar NelB08-190415-050007-883-951;

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

4. Adobe Acrobat Reader — (CBoGoaHast nuieH3us);

5. Google Chrome — (CBo6otHast JTUIIECH3HA);

6. Mozilla Firefox — (CBoGoaHas aHIeH3HN);

7. LibreOffice — (Co6oauas munensus GPL);

8. XnView — (CBobotHas THIIEH3HA);
9. Java — (CBoboaHas JUIICH3HUsA);
10. VLC — (CBobo1Hast THLICH3HS);

6.3.2 Ilepedyenb npodeccnoHATBbHBIX 023 JaHHBIX U HHPOPMALNHMOHHBIX CIIPABOYHBIX CHCTEM

Elibrary.ru: snextponHas 6ubianoTeyHas cucrema : 0a3a IaHHBIX COJEPKUT CBEJCHUS 00 OTEYECTBEHHBIX KHUTaX M MEPUOTUUECKUX
M3JaHMUAX 10 HayKe, TEXHOJIOTHH, MeTUInHe 1 oOpa3oBanmio. Anpec: http://elibrary.ru Pexxum noctymna: CBOOOIHBIH TOCTYT,
DNEeKTPOHHO-OMOIMOTEUHAs cUCTeMa «Y HUBepCcUTeTCKas OubaroTeka onnaiiny. Anpec: https://biblioclub.ru Pexxum nocryma:
WnnuBuayanpHblil HEOTPaHUUYEHHBIH JOCTYII,

DJeKkTpoHHO-0nbIMoTeuHas cucremMa usnarenscra «JIAHDby». Anpec: e.lanbook.com Pexxum moctyna: MHAMBUITyanbHbBII
HEOTpaHMYCHHBIN JIOCTYTI;

Oo6pazoBarenbHas miathopma «Opaiit». Anpec: https://urait.ru Pexxum mocryna: NHIUBUAYaIbHBIN HEOTpaHMYESHHBIH JOCTYIT;

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

KoncynpranT [Tnioc /O1eKTpoHHBII pecype/:cipaBOuHO — IPaBoBoBasi  cucteMa. Anpec: Hayunas 6ubnuoreka Pexxum noctyna:
JlokanmpHast ceThb By3a,




7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIITUITIJIMHBI (MO JIST)

[epeyeHb yueOHBIX ayAUTOPHIA U TOMELICHHUH 3aKPEIUISIETCS SKETr0HbIM MpHUKa3oM «O 3aKperuieHUH ayIUTOPUI U MOMEILEHHU B
DeepaabHOM rOCyIapCTBEHHOM OFODKETHOM 00pa30BaTeIbHOM YUPEKACHUH BhIcHIero oopaszoBanust «KpacHospekuit
rOCYapCTBEHHBIN Meaaroruueckuii yuusepeutet uM. B.I1. ActadbeBa Ha TEKyLIHii TO» ¢ OOHOBJICHUEM IIEPEUHS MPOrPaMMHOIO
obecnieyeHus u 06opynoBanus B coorBercTBuu ¢ TpeboBanusmMu GI'OC BO, B Tom umcie:

1. Y4eOHble ayTUTOPHH IS IPOBEICHNUS 3aHATHH JCKIIMOHHOTO THIIA, 3aHATHH CEMHHAPCKOTO THIA, KYPCOBOTO MPOCSKTHPOBAHUS
(BBIMIOJTHEHHMST KYPCOBBIX PAbOT), IPYIIIOBBIX M HHAMBUAYAIBHBIX KOHCYJIBTALHI, TEKYIIETO0 KOHTPOJISI YCIICBAEMOCTH U
MPOMEKYTOYHOM aTTeCTAUH

2. [MomerieHust 1711 CAaMOCTOSITENLHON pabOThl 00YUAIOIIUXCS

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

4. Tepevens nadbopaTopuii.

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 OJHUM M3 OCHOBHBIX BHJOB YU€OHOH JESITENLHOCTU B By3€, HAa KOTOPBIX IIPEMO1aBaTeNIeM U3JIaracTcs CoAepKaHue
TEOPETUYECKOTO Kypca JUCIUIUINHBI. PeKoMeHIyeTcsl KOHCIIEKTUPOBATh MaTepUall JIEKIHH.

Ha naboparopHslx paboTax IPOUCXOJUT 3aKPEIUICHUE U3YUE€HHOI0 TEOPETUIECKOr0 MaTepuaia U GopMUpoBaHUE IPOPECCHOHAIBHBIX
YMEHH 1 HaBHIKOB. [10/1 pyKOBOJCTBOM IpeNoAaBaTelIsi CTyASHTHI JOJDKHBI PEIIUTh Psi/l 3a/1a4, BEITOJIHAT J1a00paTopHbIe PAOOTHI.
Kpome Toro, Ha 1a00paTOPHBIX 3aHATHAX MOTYT 3aCIIyIIUBATLCS AOKJIA/Ibl CTYJEHTOB 110 TeMaM pedepaToB U TeMaM TEOPETHIECKOro
Kypca, BEBIHECCHHBIX JUI CAMOCTOSTEIbHOTO N3YUCHHUSL.

IMocemenue cTyJeHTaMU JIEKLIUOHHBIX U JIJAOOPATOPHBIX 3aHATHH ABIAETCS 0053aTEIbHBIM.

C copmeprxaHueM JIEKIMOHHBIX U CEMHHAPCKHUX 3aHATHI MOXKHO IO3HAKOMHUTHCS B Paboyeil mporpaMme AUCHUTIUIMHEL, a C
TPYIOEMKOCTBIO KaXXIO1 TEMBI 1 CEMHHAPCKOTO 3aHATHS — B TeXHOJIOTHIECKOH KapTe 00yJIeHHs AUCIUILIIHE.

BHeaynuropHas caMoCTOsATeIbHAs pab0oTa CTyJeHTa HallpaBJIeHa Ha CaMOCTOSTEJIbHOE U3yUeHNE PEKOMEHIOBAHHOM JIUTEepaTypsl,
MIOATOTOBKY JOKJIAJIOB, pedepaToB, pelieHne 3a1ad ISl CaMOCTOATENbHON paboTH, CONEepIKALIUXCS B JOKyMEHTe 3a1atn JIIs
CaMOCTOSATEIBHOTO PEIICHUSL.

Tembl TeOpeTHYECKOro Kypca, BEBIHECEHHBIE ISl CAMOCTOATENBHOTO U3YU€HHs, U KOTOPBIE MOTYT MCIIOIb30BATHCS /IS IIOATOTOBKH
JIOKJIa/IOB, IpUBeIeHBI B [lepeuHe BONMPOCOB Uil CAMOCTOSITENIbHOM PaOOTHI M MOJTOTOBKH JIOKJIA/IOB.

O0pazoBaTenbHBIN MPOIIECC MO AUCHUILTHHE OPraHU30BaH B COOTBETCTBHH C MOAYJIBHO-PEHTHHIOBOM CHCTEMOH MTOATOTOBKU
CTYJCHTOB, IPUHATOH B YHUBEPCHUTETE.

Monynsno-peiituarosast cuctemoirt (MPC) — cuctema oprannzanuu mporecca OCBOSHUS TUCIUIUIHH, OCHOBAaHHAS HA MOTYJITbHOM
MOCTPOSHUH yueOHOro nporiecca. [Ipu 3TOM oCyIeCTBISETCS CTPYKTYPHPOBAaHUE COJEPIKAHUS KaXKA0H yueOHOM AUCIUITIIMHBI Ha
JICIUIUTHHAPHBIE Pa3/iesibl M IPOBOIUTCS PETYISIpHAs OLICHKA 3HAHUH ¥ YMEHHH CTYACHTOB C ITOMOIIBI0 KOHTPOJIS Pe3yIbTaToB
00y4eHHs 10 KaXXIOMY TUCHUILTHHAPHOMY Pa3ey U AUCHUILIIHE B IETOM.

Pe3ynbTaThl Bcex BUIOB y4eOHOM AEATENBHOCTU CTYACHTOB OLIEHUBAIOTCS PEHTHHIOBBIMHU Oasnamu. GopMsl Tekymiel paboTh U
PEHTHHT-KOHTPOIIS B KaXKIOM JUCIUIIIMHAPHOM paszelne, KOMHIeCTBO OAIIIOB KaK MO JUCIUIUIMHE B IIEJIOM, TaK H 10 OTAEIBHBIM
¢dbopmam pabOTHI U PEHTUHT-KOHTPOJISL YKa3aHbl B TEXHOIOTHYECKOH KapTe peMTHHIa AUCUUILIMHEL. B Kaka0M paszierne onpeesieHo
MHHHMaJbHOE ¥ MaKCHMalbHOE KoIMIecTBO 6amnoB. CyMMa MakCHMAalbHBIX 0allIoB MO BceM pasnenam paBaseTcs 100%-HoMmy
YCBOEHHIO MaTepHana. MUHIMaNIbHOE KOJIMUECTBO OAJIOB B KOXKIOM pasfiese sABIAeTCS 00s3aTeNbHBIM U HE MOXKET OBITh 3aMEHEHO
HabOpOM 0aIIIOB B IPYTHUX pa3ienax, 3a HCKIIOYeHHEM CUTYAIHH, KOTJ]a MUTHIMAJIFHOE KOJIMYECTBO OAIIOB IT0 Pa3/elly ONpenesieHO
Kak HyJeBoe. B 5ToM citydae pa3zen sBIsSeTcsl HeoOs3aTeNbHBIM UL H3YyUEeHUs U 00111ee KOJIIMUECTBO 0a/IOB MOXKET ObITh HAOPaHO 3a
CUeT APYruX pa3fenoB. JUCINIIHHAPHBIA pa3el CUNTaeTCs H3yIeHHBIM, €CIIH CTYIEeHT HaOpaJ KOJIMIecTBO OallIoB B paMKax
YCTaHOBJIEHHOI'O IMaNa30Ha.

JInist oydeHus MOJI0XKUTEIbHON OLIEHKH Heo0Xo1uMo HabpaTh He MeHee 60 6asIoB, PeAYCMOTPEHHBIX 10 AUCIUIUIMHE B LIEIOM
(ipu ycnoBuM HabOpa Beex 00s13aTeNbHBIX MHHIMAIBHBIX 0aJIOB MO KaXXIOMY JUCIHUILTHHAPHOMY paszaenry. [lepeBon 6amnos B
aKaJIeMHUYECKY0 OIIEHKY OCYILECTBIISIETCS TI0 CIEAYIOIIECH CXeMe: OLIEHKA «YIOBIETBOPUTENLHO» 60 — 72 Gana, «xoporio» 73 — 86
0amIoB, «oTIUIHO» 87 — 100 Oamos.

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

- 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 peleHni 3a1a4, HarcaHue pedepaToB, BEICTYIIEHHE C JOKJIAJAMHU 110 TeMaM, H3y4aeMbIM CaMOCTOSITENBHO.
ITpoMexxyTOUHBIN pEHTHHT-KOHTPOJIb — 3TO IPOBEPKA IIOJHOTHI 3HAHUH 110 OCBOEHHOMY MaTepHally TeKyllero 6asosoro paszena. OH
MIPOBOJUTCS B KOHIIE U3y4YEHHS KaXKA0ro 6a30BOro paszaena B (hopMe KOHTPOJIBHBIX 3aJaHuii 0e3 mpephIBaHus yd4eOHOTro Ipolecca no
JPYTUM JTUCHUIIMHAM.

HToroBelii pedTUHI-KOHTPOJIb SABJIAETCS IPOMEKYTOUHOM aTTecTaluei Mo JUCUUIUIMHE, KOTOPas POBOAUTCS B paMKaX UTOIOBOIO
paszena B popMe SK3aMEeHA BO BPEMs CECCHHU U ITPeyCMaTPHUBAET BEIICICHIE BPEMEHH Ha CAMOCTOSATENIBHYIO TOATOTOBKY. JIIst
MOJITOTOBKH K 9K3aMEHY UCIIOJIb3yiTe DK3aMEHALMOHHBIE BOIIPOCHI.

IIpenonaBarenb UMEET MIPABO IO CBOEMY YCMOTPEHUIO 100aBIATh CTYIEHTY ONPeeIeHHOE KOIHMYeCTBO OaLIoB (HO He Goiee 5 %




0T O0IIEro KOIMYECTBA), B KKIOM AUCHUILUTMHAPHOM paszene:

- 32 aKTUBHOCTb Ha 3aHATHSIX;

- 32 BBICTYIUICHHE C OKJIAJIOM HA HAyYHOH KOH(epeHINH;

- 32 HAYYHYIO ITyOJIMKaIHIo;

- 3a MHBIC y4eOHbIC WM HayYHbIE TOCTYKCHHUS.

Crynenr, He HaOpaBIIMKA MHHUMAJILHOTO KOJIMYecTBa OaJIoB IO TEKYyIIEH U NPOMEXYTOYHOH aTTecTauusIM B Ipeesiax mepBoro
0a30BOTO pazzena, TOMyCKaeTcs K M3y4eHHIO ceaylomero 6a3oBoro pasaena. EMy mpemocraBiseTcst BO3MOXXHOCTB 1000pa 06aioB 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 WIIH 110 JPYTUM YBOKUTEIbHBIM NPUYUHAM (JIOKYMEHTAJIBHO MOATBEPKIEHHBIM COOTBETCTBYIOIIUM YUPEXKICHUEM), IeKaH
(bakynpTeTa ycTaHaBIUBAET MHIMBUAYaJIbHBIE CPDOKH CAAYH.

Ecnu mocie 3Toro cpoka 3a0JnKEeHHOCTD 110 HeYBaKUTEIbHBIM IIPUUMHAM COXPAHSETCs, TO Ha3HAYaeTCsl KOMUCCHUS 0 TIPUEMY
aKaJIeMUYECKHX 3aI0JDKEHHOCTEH ¢ 00s13aTeNIbHBIM yYacTHEM 3aBeqyIomero kadeapoii u tupekropa HHCTUTYTA (ero 3amecturens). I1o
PEIIEHHI0 KOMUCCUH HEYCIIEBAIOIIHE CTYACHTHI 110 MPEJICTABICHUIO 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 cTyneHTa Ha HTOTOBBIN WIIHM TPOMEKYTOUHBIN pEUTHHT-KOHTPOJIb OTMEUAETCS B PEUTHHT-JIMCTE 3aIHChI0 «HE SIBUIICS». Ecim
HesIBKa MPOU30IILIA 110 YBAKUTEJILHON NPHYNHE (TIOATBEPXKIeHa JOKYMEHTAJIBHO), AUPEKINS UMEET MPaBO Pa3pelIuTh IPOX0XKICHUE
PEUTHHT-KOHTPOJIA B Apyrue cpoku. [Ipn HeyBaKUTENbHOM NPHYMHE HESIBKH B CTATUCTHYECKUX JAHHBIX JAeKaHaTa IpoCcTaBisteTcs «0»
0aJuIOB, M CTYJEHT CUNTAETCS 3aJI0JDKHUKOM IO JaHHON TUCIUIUINHE
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