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1. IEJIM 1 3AJJAYU OCBOEHUSAJIUCIHUIIINHBI

1.1. [enb MUCHMITUIMHBL CO3JaHHE y CTYACHTOB OCHOB JOCTAaTOYHO IIHPOKOW TEOPETUYECKOM

MOJITOTOBKHU B 00JIACTH (PH3HKH;

- (dopmupoBanme cucTeMbl (HU3UYCCKUX B3HAHWA U MPOPECCHOHATBHBIX KOMIICTCHIIMHA B
COOTBETCTBMHM ¢ 00s3aTeNbHBIM MHUHHMYMOM  COJACp)KaHUS pabo4yMx TporpaMM B paMmKax
00pa3oBaTEILHOTO CTAHIAPTA BBICIICH IIKOJIBI;

- pa3sBUTHE HAYYHOTO MHPOBO33PCHHUS HA OCHOBE OCBOCHHSI METOJOB (DM3MYECKON HAyKH U
MIOHUMAaHUs POJTU PU3UKH B COBPEMEHHOM €CTECTBO3HAHUU. YCBOCHHE OCHOBHBIX (PM3HUYECKUX SIBICHUH U
3aKOHOB KJTACCHUYECKON M COBPEMEHHON (PHM3HMKH, METOIOB (PU3NIECKOTO UCCIICTOBAHUS;

- (GopMHpOBaHHE Yy CTYJICHTOB HAYYHOTO MBIINUICHUS M TIOHWUMAaHUS TPAHHIl NPUMEHHUMOCTU
Pa3NMYHBIX (UIUYECKUX TOHSATHH, 3aKOHOB, TCOPUM M YMCHHUS - OIEHHTh CTENEHb JIOCTOBEPHOCTH
pe3yIbTATOB, TMOJYYCHHBIX ¢ TOMOIIBIO OKCIEPUMEHTAIBHBIX WM TEOPETHYCCKHUX  METOJOB
HUCCIICIOBAHMI;

- W3y4YCHUE TPUEMOB W HABBIKOB DEIICHUS KOHKPETHBIX 3a7a4 W3 pa3HbIX oOnacteil (QU3HKH,
MOMOTAIOIINX CTYACHTaM B JaJbHEHINEM penaTh IpodecCHoHaTbHBIC 3a1a4H.

1.2. 3agaun OCBOEHHUS JUCIIUTIINHEL:

H3YyYECHHUE 3aKOHOB OKPYXAIOIIETO MUPA B UX B3aUMOCBSI3H;

— oBnaacHre (yHIAMCHTATHHBIMA TPHUHIUIAMHA H METOJaMH PCEHICHUS HAYYHO-
TEXHUYECKMX 3a/ay;

— (GOopMUPOBaHHE HABBHIKOB 0 MPUMCHECHHIO TIOJOKEHUN (DyHIaMEHTAIhHOUW (PU3UKK K
rPaMOTHOMY HAy4YHOMY aHAllU3y CUTYyalluid, C KOTOpPhIMHU OakalaBpy MpUIETCS
CTaJIKUBATHCS MIPU CO3/IAHUU WJIN UCIIOJIb30BAHUH HOBOW TEXHUKHU M HOBBIX TEXHOJIOTHIA;

— OCBOCHHE OCHOBHBIX (DM3UYECCKUX TEOPHH, MMO3BOJISIONMIUX ONKCAThH SBJICHUS B TIPHUPOJC,
u MpeeaoB MPUMEHUMOCTH JTHUX TEOPUH Il pEUICHUS COBPEMEHHBIX U
MEPCIIEKTUBHBIX MPOPECCHOHANTBHBIX 3a/1a4;

— (GopMHUpOBaHHE Y CTYICHTOB OCHOB €CTECTBEHHOHAYYHOU KapTUHBI MUDA;

03HAKOMJICHHUE CTYJEHTOB C MCTOPHEH U JIOTUKOW pa3BUTHSA (U3UKU U OCHOBHBIX €€—

OTKPBITHH.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII

2.1. Yuebnas nucuurmumnaa (Monyns) b1.5.09 «®usuka» OTHOCHUTCS K 00s3aTeNbHOM
4acTH U ocBamBaeTcs B 1-3 cemecTpax.

2.2. Jlns wsydeHus MaHHOW Y4eOHOH TUCHUIUTUHBI (MOIYJsl) HEOOXOTUMBI CIEIYIOIINe
3HAHWS, YMEHHS, HaBBIKMA, (OPMUPYEMbIC MPEIIICCTBYIOIIUMU YYCOHBIMH JIUCHUIUIMHAMU
(MOmymsIMH ):

— IIkonbHBIH Kypc GU3UKH

3nanus: Qusuku B mpenenax MporpaMMbl CpeHEH INKOJbI (KaKk MUHHEMYM — Ha 0a30BOM
YPOBHE); pa3/ielioB MATEMAaTHKH, TIPETYCMOTPEHHBIE POTPaMMO CPEIHEH IIKOJIbI U YHUBEPCHUTETA,
OCHOBHBIC TIOJIOKEHUS JPYTHX E€CTECTBEHHBIX HAayK B MpeJesiaX MpPOorpaMMbl CpeaHed MIKOJbI (Kak
MUHHMYM — Ha 0230BOM YPOBHE)

YMeHusi: pemiath 3agaud 1Mo (QU3MKE B paMKax I[IKOJBHOW MPOrPaMMBbI, OCYIICCTBIISTh
npeoOpa30BaHKs MATEMATHUECKUX BBIPAKEHHM, TIPOBOAUTH MATEMATHICCKHE BBIYMCIICHHUS

HaBpIkn: npUMEHCHHS 3aKOHOB (DM3MKM K KOHKPETHBIM MPAKTUYCCKUM CHTYaIUSIM,
BBIMOJIHEHHS TIOSICHUTEIBHOTO PUCYHKA K 3a/1a4aM, aHaJIn3a OCTaBJICHHOM 3a/1a4u.

2.3. Tlocnenyromue ydeOHbIE IUCIMILIMHBI (MOAYNHM) W (WJIM) TPAKTUKH, IS KOTOPBIX
HEOOXOIMMBI 3HAHUSI, YMEHHSI, HABBIKH, (DOPMUpPYEMbIE JaHHOW y4eOHOW AUCIUTLTUHOMN:

Huctnnnnna «Pusuka» mnpeaHa3HayeHa s O3HAKOMJICHHUSI CTYIEHTOB C COBPEMEHHOM
Gu3nUeCKoil KapTUHOH MHUpa, NPHOOPETEHUS HABBIKOB OSKCIIEPUMEHTAIBHOTO WCCIEIOBAHUS
(Gu3NMUECKuX SIBICHUH M TPOLECCOB, M3YYEHHUS TEOPETHUECKUX METOAOB aHajam3a (PU3HMYECKHX
SIBTICHUH, O0YYEHHUS TPAMOTHOMY MTPUMEHEHHUIO MOJIOKEHUH (DyHIaMEHTANbHOW (PU3UKH K HAyIHOMY
aHaNMU3y CUTYallMid, C KOTOPBIMH HHXXCHEPY HPUXOAMUTCS CTAJIKUBATHCA IPU CO3JAaHUHM HOBOM
TEXHUKA W TEXHOJOTHH, a TakKe BBIPAOOTKH Yy CTYJCHTOB OCHOB €CTECTBEHHOHAYYHOTO



MHPOBO33PEHHS ¥ 03HAKOMJICHHUS C MICTOPHEH pa3BUTHUS (PU3UKH U OCHOBHBIX €€ OTKPBITHIH.

B pesynbrare ocBoeHus AMCUMIUIMHBI «DU3MKa» CTYIEHT JAOJDKEH H3YYHTh (PU3UUYECKHE
SIBJICHHUS W 3aKOHBI (I)I/ISI/IKI/I, I'paHUlbl UX MNPUMCHHUMOCTH, INPUMCHCHHUEC 3aKOHOB B Ba)KHEHUIIINX
MPAKTUYCCKUX MPHUIIOKCHHUAX, ITIO3HAKOMUTLCA C OCHOBHBIMHA q)HSI/I‘{eCKI/IMI/I BCIMYMWHaAMH, 3HATh HUX
OIIpCACIICHUC, CMBICII, CcocoObI U CAWHHUILIBI UX U3MEPCHUA; IMPEACTABIATH cebe (I)YHI[aMeHTaJ'IBHBIC
(1)I/I3I/ILI€CKI/IC OIIBITBI KU HUX POJIb B Pa3sBUTHM HAYKHU, 3HATb HA3HAYCHUC W IIPHUHIOUIIBI ﬂeﬁCTBHﬂ
BOXHEHINX (PU3UUECKUX TPUOOPOB.

Kpome Toro, cTymeHT monKeH mpHOOpECTH HABBIKK PabOThl ¢ IpUOOpaMu U 000pyI0BaHUEM
COBPEMECHHOU (PH3MYECKOi JTa00paTOPHH; HABBIKU HCIIOJIB30BAHMUS PA3IMYHBIX METOIUK (PH3HYCCKUX
U3MepeHnil u 00pabOTKH OKCIIEPHUMEHTANBHBIX JaHHBIX; HABBIKM IPOBEICHUS aJIeKBATHOTO
(U3MYecKoro M MaTeMaTHYeCKOr0 MOJCIHPOBAHUS, a TaKKe MPUMEHEHHS METOHOB (DU3UKO-
MaTEeMaTHYECKOTO aHalM3a K PEIICHUI0O KOHKPETHBIX €CTECTBEHHOHAYYHBIX M TEXHUYECKHUX
npooJieM.

[Ipennonaraercs, uto GakajaBp IOHKEH MOHUMATh U UCIIOJIb30BaTh B CBOSH MPAKTHUECKOU
ACATCIBHOCTH 0a30BEIE KOHICIIIUA U METO/IbI, pa3BUTBHIC B COBPCMCHHOM €CTCCTBO3HAHUMU.

B cBsi3u ¢ 3THM (hU3KKa SBISETCS OCHOBOMW ISl M3YYCHUS CICAYIOIUX JUCUIUILUINH 0a30BOM
YaCcTH:

-9KOJIOTHH;

-TEOPETUYECKUX OCHOB DJIICKTPOTEXHHUKH;

- (hu3MUECKHe OCHOBBI YJICKTPOHUKHY;

-MHUKpPO- ¥ HAHODJICKTPOHHKA;

-CHJIOBasl DJICKTPOHHUKA;

-3JICKTPUYECKUX MAIIUH,

-0€30I1aCHOCTH JKM3HEIEITEIbHOCTH;

-METpPOJIOTHS,

a TakKXE 3HAYUTCJIBHOI'O KOJIMYECTBA JUCHUIIIINH BapI/IaTI/IBHOﬁ YaCTH H DJJICKTHUBHBIX
JMCIUILTAH.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHUA 110 JUCIUIIJIMHE (MOAYJIIO)

[Ipouiecc ocBOEHUS AMCLMIUIMHBI HampaBiieH Ha (OPMHUPOBAHHUE AIEMEHTOB
cnenytrommx komnereHuuid B cootrBerctBun ¢ OI'OC BO u OIIOII BO mno
JTAHHOMY HaIlpaBJIEHUIO MOATOTOBKH (CIEUUATBbHOCTH):



JlekoMno3uuust pe3yJibTATOB 00yUeHHUsI

Taoauna 1

Kon ITnanupyemble pe3yabTaThl 00YUEHUS 10 AUCIUILIHHE (MOIYIIIO)
H;{(?;Ir:;{efi;;e 3HaTth (1) Ywmerts (2) Bunanets (3)
OIIK-2. Cnocoben | OIIK-2.1.  IIpumenser | OIIK-2.3. ITpumenser | OIIK-2.5.
NPUMCHATH MaTeMaTHYeCKUI MaTeMaTU4YeCKUi JleMoHCcTpUpYyET
COOTBETCTBYIOIIHI annapat aHAMTHYECKOH | apmapar TEOpUH | OHMMAHHE
¢usuko- 5 TCOMCTpHH,  JIMHCHHOM | penogrHOCTEM U | QU3MYECKUX SBICHUI
MATCMATHHCCKIH amre6psL, MaTeMaTU4YeCKOM U NPUMEHSAET 3aKOHBI
armapar, METOZp! | A epeRmanyHoro 1 cratuctukn OIIK-2.4. | MexaHuKH,
aHanm3a U | HHTETPaJIbHOTO
MOJIETTUPOBAHUS, UCUKCIIEHUsT  (DYHKIMH IIpumenser . TCPMONHAMUKH,
TEOPETHUECKOTO u | ommoit nepemenoi | MATEMATHICCKHHM AJEKTPUYECTBA u
IKCTIEPUMEHTATBHOTO OIIK-2.2. Tlpumenser | alTapar HYHCICHHBIX | MArHCTH3Ma
HCCIIEJOBaHUA IIpU | MaTEMaTUYECKUI METO0B OIIK-2.6.
pelIeHun amnmapar TEOpUHU JleMoHCcTpHpYyET
pohecCHOHATBHBIX (YHKIIMA ~ HECKOJIBKHUX 3HAHUE
3a1a4 HIEPCMCHHBIX, ~ TCOPUHU DJIEMEHTApHBIX OCHOB
yHKumii ONTHKHM, KBaHTOBOM
KOMIUIEKCHOTO MEXAHUKM U aTOMHOM
EPEMEHHOTO,  TECOPHUH busmK
pAIOoB, TEOpUHU
T pepeHInATBEHBIX
YpaBHEHUI

4. CTPYKTYPA M COJEPKAHME JUCHMILIMHBI (MOJIYJIS)

Oo0beMm pucruminael «@Pusnka» cocrasmser 10 3E wmm 360 akagemMuueckmx dYacos:

KOHTaKTHas pa60Ta npenoaaBarTeysl € O6y‘laIOH_lI/IMI/IC$I -

1475 u.

B TOM YHCJIE: JIEKIIMH — 36 d.,

paKT./ceMuHapckue- 364.; 1aboparopHas pabora — 36 u.; camocTosiTenbHast padora-504.
Tabauua 2.1. TpynoeMKocTh OTAeJbHbIX BUI0B y4eOH0il padoThl 10 popmMam 00yueHust

Buj yaebHoit 1 BHEyueOHOI pabOTHI JUTSL OYHOM JUTS 3a09HOM
(hopmbl (dhopMbI
o0ydeHus oOyueHus

O0BeM IUCIUAIUIMHEI B 3a4E€THBIX €IUHUIIAX 10 10
O0BeM IUCHUILIMHEI B aKaJEMHUYECKUX Yacax 360 360
KonTakTHast paboTa 00ydaronuxcs ¢ npenojaBaTesieM 14775 43,75
(Bcero), B ToM ymcie (Jac.): '
- 3aHATHUS JICKIIUOHHOT'O TUIIA, B TOM YHUCIIE: 54 12

- IpaKTHYEeCcKas MOJArOTOBKA (eciu

MPEeTyCMOTPEHA) )
- 3aHATUS  CEMHMHApCKOro  Tuma  (CEeMHHapBbI, 16
NPaKkTUUECKue, 1a00paTopHbIE), B TOM YHCIIE: 90 12

- IPaKTU4EeCcKasl I0ArOTOBKa (eCiIH N

MPeyCMOTPEHA) B
- KOHCYJIbTaIHs (IIPeIdK3aMeHAIMOHHAs) 3 3
- MPOMEXKYTOUYHAs aTTeCTalus 10 JUCIUTIIMHE? 0,75 0,75
CamocTosTenbHas pabora o0yuaronmxcs (4ac.) 212,25 316,25
Popma MPOMEKYTOYHON aTTECTAIUN 00YyJaromerocs JK3aMEH — JK3aMEH —

1 o .
UucnoBble JaHHBIE B TaHHOW CTPOKE COOTBETCTBYIOT TPYIOEMKOCTH, YKa3aHHOW B y4eOHOM IIaHE B CTOJOIE

«Kouc. (mst tp.)»

2 YpcroBbie JaHHBIE B JAHHON CTPOKE COOTBETCTBYIOT TPYAOGMKOCTH, yKA3aHHOH B y4eOHOM ILTaHE B CTONOIE

«KITA»




Bun yueOHO 1 BHEYy4eOHOI pabOTHI JUISL OUYHOM JUISL 3a09HOU
hopmBI hopMBI
o0yueHus o0y4eHus

(3auer/sK3aMeH), cemecTp (bl) 1 cemectp 1 cemectp
IK3aMEH — 9K3aMeH —
2 cemecTp 2 cemecTp
9K3aMeH — IK3aMEeH —
3 ceMecTp 3 cemecTp

ConeprkaHue IUCIUIUTUHBL, CTPYKTYPUPOBAHHOE 110 TeMaM (pa3eniaM) ¢ yKa3aHHeM OTBEJCHHOTO Ha
HUX KOJIMYECTBA aKaACMHNUYCCKHNX 4aCOB U BH0B yqe6Hbe 3aHATHI U CAaMOCTOSTEIbHONU pa6OTBI, JJIA
Kak10i (opMbl 00y4eHHUs IPEJICTaBICHO B Tadnuie 2.2.

Tabauua 2.2. — CTpyKTypa M cojep:KaHue JUCHUIIHHBI (MOTYJIs)

Tadoiauuna 2.2. CTpyKTypa U coepxaHue TMCHUUILINHBI (MO1YJIs1)

0717 OUHOUL (hopmbl 0OyueHUA

KonrakTtHas pabora, yac. dopma
J1 113 JIP TCKYUICTO
o KOHTPOJISI
8 | ycmeBaemocT
Paznen, TeMa MUCHUTUIMHBI KP | CP, B u, popma
(Momyns) B B B [ |wac.| 2 | mpomexyrtou
JJ | r1u | II3 | Tu. | JIP | Tu. | KIT = HOIt
HIT HIT HIT = aTTecTaluu
[no
cemecmpam]
Cemectp 1.
Pasgen 1. dusznueckue OCHOBEI 9 15 35 | 59 Tecr,
MEXaHUKH 3aImTa
Paznen 2.  MonekynspHas 9 15 35 | 59 | mabopatopH
¢u3KKa ¥ TepMOIMHAMHKA BIX paboT
KoncyasTanuu 1
KoHTpoJIb mpoMeKyTOYHOI Ixcsamen /|
aTTecTaluu
HUTOI'O 3a cemecTp: 18 30 70 | 118
Cemectp 2.
Pasnen 3. DnektpuuecTBo 9 15 35 | 59 Tecr,
Paznen 4. Maruetusm 9 15 35 | 59 3aImTa
71ab0paTopH
BIX paboT
KoncyabTanumn 1
KoHTpoJIb mpoMeKyTOYHOI Ixzamen
aTTecTaluu
HUTOI'O 3a cemectp: 18 30 70 | 118
Cemectp 2.
Paznen 5. Ontuka 9 15 36,25 | 61, Tecr,
25 3ammTa
Pasnen 6. AtoMHas (1)1/131/11(3 9 15 36 61 Ha60paT0pH
BIX paboT
KoncyabTanun 1
KoHTpoJIb MpoMeKyTOYHOI x3aMeH
aTTecTaluu
UTOI'O 3a cemecTp: 18 | | 30 | | | 7225 | 120




Paznen, Tema qUCIUTITHHEL
(Momyms)

KonrakTtHas pabora, yac.

JI

113

JIP

T.4.
III1

113

T.4.
III1

JIP

T.4.
III1

KP

KII

CP,
yac.

HWroro wacos

®dopma
TEKYIIero
KOHTPOJIS
yCIIEBAEMOCT
u, hopma
MPOMEKYTOT
HOM
aTTecTaluu
[no

cemecmpam]

25

Hroro 3a Bech nepuoj

54

90

2122
5

356,2
5

Ipumeuanue: JI — nexkuus; 113 — npaktudeckoe 3anstue, cemunap; JIP — naboparopnas
pab6orta; I1I1 — npakTudeckas nmoaroroska; KP / KIT — kypcoBast pabora / kypcoBoi mpoekt; CP —

camocTosTeNbHas paboTa

07151 3a04UHOU hopmbl 00yueHus

KonrakTtHas pabora, yac. dopma
JI 113 JIP TEKYLICTO
o KOHTPOJISI
S YCIIEBAaEMOCT
Paznen, TeMa IHCIUIUIMHBL KP | CP, g u, popma
(Momyns) B B B | |wac.| 2 | mpomexyrtou
J | 1u | I3 | Tu. | JIP | Tu. | KT = HOM
T i T = | arrecramm
[no
cemecmpam]
Cemectp 1.
Paznen 1. dusuueckne 0CHOBEI 2 2 2 52 | 59 Tecr,
MEXaHUKHU 3amura
Pazmen 2. MomnekynsapHas 2 2 3 53 | 59 | mabopatopH
dbu3MKa ¥ TepMOIMHAMUKA BIX paboT
KoncyasTanuu 1
KounTtpoas npoMe:xyTouHOM Ixzamen /
aTTecTanuu
HUTOI'O 3a cemecTp: 4 4 5 105 | 118
Cemectp 2.
Pazyen 3. DnekrpudecTBo 2 2 2 52 | 59 Tecr,
Pasnen 4. Marnetusm 2 2 3 53 | 59 3amura
JabopaTopH
BIX paboT
KouncyabsTanun 1
KoHnTpoas npomexyTouHOi JK3aMeH
aTTecTaluu
HUTOI'O 3a cemecTp: 4 4 5 105 | 118
Cemectp 2.
Paznen 5. OnTuka 2 2 3 5325 | 61, Tecr,
25 3ammTa
Paznen 6. Atomuas uzuka 2 2 3 5 | 61 1aGopaTopH
BIX paboT
KouncyabsTanun 1
KoHnTposas npomexyTo4HOIM SK3aMeH
aTTecTaluu
HUTOI'O 3a cemecTp: 4 4 6 105? 2|10

25




Paznen, Tema qUCIUTITHHEL
(Momyms)

KonrakTtHas pabora, yac.

JI

113

JIP

KP

CP,
yac.

®dopma
TEKYIIETOo
KOHTPOJIS
yCIIEBAEMOCT
u, hopma
MIPOMEKYTOY

13 | T.u. | JIP

III1

T.4.
III1

KII HOH

HWroro wacos

T1IT
[no

12 12

90 316,2
5

356,2
Hroro 3a Bech nepuoj 5

Ipumeuanue: JI — nexuus; [13 — npaktudeckoe 3ansatue, cemunap; JIP — maboparopHas
pab6ora; I1I1 — npakTuaeckas nmoaroroska; KP / KIT — kypcoBast pabora / kypcoBoii npoekt; CP —
caMmocTosiTenbHas pabora

Tadiumpma 3 — MarTpuna coOTHeCeHHMsl Pa3/iesioB, TeM Y4YeOHOH JAMCHMILVIMHBI (MOZYJIsA)
U opMHUpPYyeMBbIX KOMIIETEeHUH

Paszen, Tema Kod-Bo Ko xommerennun Oo6iee
OI1K-2 KOJINYECTBO
JTUCHUTITAHBI (MOTYJIsS) JacoB KOMITETE LI

Pasznen 1. Dusnyeckue 59 + 1
OCHOBBI MEXaHUKH

Pasmen 2. MonekynsapHas 59 + 1
¢du3KKa ¥ TEpMOIMHAMUKA

Paznen 3. DnekrpruyecTBo 59 + 1
Paznen 4. Maruetusm 59 + 1
Pasgen 5. Onrruka 61 + 1
Paznen 6. ATomHas ¢pusnka 61,25 + 1

Kpartkoe conep:xanue Ka:k10i TeMbl JHCHHUILINHBI (MOIYJI51)

Du3uyecKue 0OCHOBbI MEXaHUKH

Tema 1. Mexanuka u e€ crpykrypa. IIoHATHE COCTOSIHMS B KIIACCHYECKOW MEXAHMKE,
YpaBHEHUE JBUWKEHUS; HWHEPLHUAIbHbIE W HEUHEpPUHUAJIbHBIE CHUCTEMBI oOTcyeTa. JlnHamuka
NOCTyNaTeabHOro ABkeHus. 3akoHbl HetoToHa. Mexannyeckoe aBumxeHne. CUCTEMBI OTCUETA.
Marepuanbnast Touka. Tpaekrtopus. Ilepememienne u myte. CKOpOCTB M YCKOPEHHE.
TaHreHuanbHOE U HOPMAJIBHOE YCKOpPEHHUs. [[BMKEeHNE MaTepUaIbHOW TOYKHU IO OKPYKHOCTH.
CBs13b MEXY JIMHEHHBIMU U YTJIOBBIMU XapaKTEPUCTUKAMU JIBUKEHUS.

[Tepssiii 3akon HetoTona. MHepnuanbHbie cucteMbl oTcueta. [IpeoOpa3oBanus [anmes.
[IpyHUMIT  OTHOCHUTENBHOCTH.  ['paHUIBI ~ NMPUMEHUMOCTHM  KJIACCUYECKOM  MEXaHUKH.
Bzaumopeiicteue Tten. Cwumma, macca. Brtopoit 3akon Heiorona. Mmnynbc (KommaecTBO
neukeHus). Tpetwit 3akoH HproTona. M3ommpoBaHHas cucTeMa MaTEpHANBHBIX Tell. 3aKOH
COXPAHEHHUs UMITYJIbCa.

Tema 2. Dneprus u padota. 3aKOH BCEMUPHOTO TATOTEHHUS.

Buasl cun B Mmexanuke. Cuibl ynpyroctu. Cuiibl Tpenusi. Cuibl TaroteHusi. Llentpaibabie
cuibl. [IoHATHE O MONE cui. I'paBUTalIMOHHOE TTOJIE M €r0 HAIPS)KEHHOCTh. [lone cuitbl TskecTn
BOJIHM3U 3eMITH.

[TonsiTHE O HEMHEPIMAIBHBIX CUCTEMAX OTCYETA.

PaGora. Pabota mepemenHoii cuibl. MomHocTs. KoHCcepBaTHBHBIE M HEKOHCEPBATHUBHBIC
cunbl. [loreHumanbHas 3Heprus. CBa3b MEXAY CUJION M MOTEHIMAJIbHOW SHEprueil. DHeprus
yrpyro aedopMuUpoBaHHOTO Tena. [loTeHIMan TpaBUTAIMOHHOTO TIONS W €ro TpaJiueHT.

aTTCCTallunu

cemecmpam]




Kunernueckass sneprusi. IlomHas mMexaHuueckass SHEPrUsi CUCTEMbl Tell. 3aKOH COXpaHEHUs
SHEPIUM B MEXAHMKE. Y CIIOBUSI PABHOBECHSI CUCTEMBI.

Tema 3. MexaHuka BpallaTE€IbHOTO JBWKEHHUS TBEPIOIO Tesd. 3aKOHBI COXPaHEHUs
MMITyJIbCa U SHEPTUHU.

[TonsTre abcomroTHO TBEpaOrO Tena. [locTymarensHOe U BpalaTeIbHOE JABIKEHUE Tela.
Uucno creneneid cBobonbl. LleHTp mHepuuu (Macc) TBepaoro Tena. MOMEHT cuiibl. MOMEHT
nHepuuu. OCHOBHOM 3aKOH JMHAMMKHM BPAIATE€IbHOIO ABUXKEHUSA. MOMEHT mMitynbca. 3aKOH
COXpAaHEHUsT MOMEHTa HMITyJIbca. KHHETMYecKass H3HEpPrus Tellda BpAIIAKOLIEroCs BOKPYT
HENOABM)XHOH OCH.

Tema 4. Mexanuka ynpyrux CHil.

Bunael cun B Mexanuke. Cunbl ynpyroctd. Cuiibl TpeHusi. Cuiibl TAroTenus. Llentpanbubie
cuiibl. [Tonarue o none cuit. ['paBUTAIIMOHHOE TOJIE U €r0 HANPSIKEHHOCTD. 1losie cuibl TsKeCTH
BOJIM3U 3eMIIH.

Tema 5. ®usuka koseOaHUW W BOJIH: TAPMOHHUYECKHH OCHWJUISATOP, CBOOOJHBIC U
BBIHYX/ICHHbIE KoJiebanus, nuTepdepeHus u qudpaxius BOJH. .

[Tepronnueckne neuxeHus. KonebarenpHbIe Tporecchl. ['apMOHWYECKHE KOJIeOaHUS.
OcHOBHBIE XapaKTEPUCTUKH KOJIEOATENBLHOTO JABIKEHUS: aMIUIMTYAa, (ha3a, 4acToTa, MEpUOI.
YpaBHeHHE TapMOHHUYECKUX KoyieOaHui. J[mHaMuka rapMoHHYecKHUX KosieOanuii. CBOOOHBIC
konebanus. KBazuynpyrue cuibl. Matemarnueckuid u ¢usndeckuil MastTHukd. Kunernueckas,
MOTEHI[MAIbHAS W TIOJIHASI YHEPTUsl TAPMOHUUYECKOT0 KoyieOanus. 'apMOHUYECKUN OCIIUILISATOP.
3aryxaromue konedanus. BeinyxaeHHsie konedanus. Pezonanc.

O6pazoBanue BosiH. [IpomonbHBIE W TOINEpevYHbIC BOJIHBL. BOJIHOBas MOBEPXHOCTh U
¢pout Bonubl. Ilpunuun [roiireHca. YpaBHeHHe IUIOCKON BONHBL J[nuHa BodHBL [IpuHIUD
cynepro3uiiui. KorepeHTHble UCTOUYHUKH BOJIHBL. WuTepdepenius BosH. CTOsUME BOJHBI.
[TonsiTue o nudpakuyy BOIH. DHEPTHUS BOJTHBL. 3BYK.

Tema 6. Kunematuka v JUHAMUKA KUJIKOCTEH M Ta30B. BA3KOCTh KUIKOCTU. YpaBHEHHUE
bepnymn.

Tema 7. OCHOBBI PENATUBUCTCKON MEXAHUKH.

[Ipunnun otHOcuTenpbHOCTH OWHIITEWHA. [locTymar o ckopocTH CBeTa B BaKyyMe.
[TpeoOpazoBanus Jlopenna u ux ciaenctsus. OTHOCUTEIBHOCTh MTPOMEXYTKOB BPEMEHU MEX]Y
COOBITUSAMH. PensTUBUCTCKUI 3aKOH CIIOKEHHs cKopocTedl. Macca, MMIyiabC U 3HEprus B
CHelUallbHOM  Teopuum  OoTHocuTenbHOCTH. JlepexkT Macc,  yCTOMYMBOCTH  CHUCTEMBI
B3aMMOJCHCTBYIOIUX YaCTHII.

MouuiekyasipHas pu3nKa ¥ TEPMOAUHAMUKA

Tema 8. OcCHOBHbIE MOHATUS M TIOJOKEHUS MOJEKYJIIPHO-KUHETUUECKON TEOpHUHU.
Kiaccnueckass u  KBaHTOBas cTaTucTHKa. PacmpeneneHue MOJIEKyadl IO CKOPOCTSIM.
Kunernyeckue siBlneHus.

[Ipeamer MonexynsipHod ¢usuku. CuCTeMbl OONBIIOTO YHCIA YaCTUIl U METOABl MX
onucanus. @DOEHOMEHOJOTHYECKOE OIMCAaHUE COCTOSHMS HAcalbHOro rasa. Ilapamerpsl
COCTOSIHUSI: JIaBJIEHUE, TeMIeparypa, o0beM. ArperatHble COCTOsSHHUSA BemnlecTBa. OCHOBHOE
YPaBHEHHE MOJIEKYJISIPHO-KMHETUYECKONH TEOpUM HAeanbHoro rasa. CpenHss KUHETHYEcKas
SHEPrUsi MOJIEKYJ W Temmeparypa. PacmpeneneHne Mojekya 1O CKopocTsMm. @DyHKuu
pacupenenenus Makcsesuia. XapakTepHbIE CKOPOCTH JBUKEHUS MOJIEKYJI UI€aIbHOIO Ta3a.

Asnenus nepenoca: nuddys3us, BHyTpeHHEE TPEHHE, TEIJIOMPOBOIHOCTh. Tema 9.
WNneanbusie rasel. Pacnpenenenue bonbimana.

Mopens wnpeansHoro rasa. IIpomeccel B raszax. ['a3oBele 3akOHBL. Y paBHEHHE
MenneneeBa-Kinaneiipona.

bapomerpuueckas popmyna. Pacnipenenenue bonpiimana. 3akoH paBHOTO pacmpeaencHus
HHEPTUU MOJIEKYI MO CTeneHsAM cB00O0 1bl. CTOJKHOBEHHE MOJIEKYIL.

Tema 10. OcHoBBI TepMOaMHAMUKH, [IepBoe Hayano TepMOAMHAMUKH, €r0 IPUMEHEHHUE K
pa3- JIMYHBIM IIpoLECCaM

[lepBoe Hawamo TepMoauHamMuku. PabGorta, Temsjora, BHYTPEHHSSI  SHEpPrus.



Amunabarnyeckuit mporiecc. [loHSITHE TETUIOEMKOCTH HICATBHOTO Ta3a.

N300apuueckuii, M30XOpUYECKH M HM30TEPMUYECKUN MPOIECCH B HACAIBHBIX ra3ax.
TemnoeMKOCTh UACATBHBIX Ta30B MpPHU TOCTOSIHHOM O0bEeMe M MpU IMOCTOSHHOM JaBJICHUU.
YpaBHeHue nonuTponsl. PaboTta uaeansHOro ra3a mpy pa3MdHbIX IpoLeccax.

Tema 11. Bropoe u TpeThe Havana TEpMOAWHAMHKH. TepMoauHamuyeckue (yHKIUU
COCTOSIHUSL. TIOPAJIOK U OECHIOPSIOK B TIPUPOJIE.

Bropoe nauano trepmonunamuku. O6patumbie 1 HeoOpaTuMble npouecchl. L{uknuyeckue
npoueccsl. [ukn Kapno. KIIJ[ nukia Kapro. Tennossle mamunbel. HepaBencrtso Kiasmyca.
OHTponus. 3aKOH BO3PACTaHUS SHTPOIUU.

Tema 12. PeanbHble ra3sl 1 (pa3oBbie IEPEXOIbI.

VYpaBHeHHE COCTOSIHUS pealIbHbIX ra30B. Teopetnueckue nzorepmsl Ban-nep-Baanbca n
IKCIIEpUMEHTaIbHbIE U30TEpMBl. Kputnueckoe cocrosiHue u ero napamerpsl. da3opbie
MIepPEXO/BbI.

Tema 13. CtpoeHue XUJIKOCTH.

Crpoenue xuakoctu. MolieKynsipHOE AaBI€HUE, TOBEPXHOCTHBIE SIBICHUS B KUIAKOCTH.
Tema 14. Teopus termmoemkoctu. YpaBHenue Maiiepa. 3akon drononra-Iltu.

Kpucrannuueckue u amopdusie Tena. [loHsTHe O XapakTepe TEIJIOBOTO IBUKEHHS B
TBEPABbIX Tesax. TerioBoe pacliupeHue U TeIVIOEMKOCTh TBEpAbIX Tel. 3akoH J{romonra u Iltu.
ArperatHble cocTostHUs BemiecTBa. [lonsitue ¢aspl. Kpucrannuzanus u mnasienue. VMcnapenue
u KoHjaeHcanusa. Temmora asoBoro mepexoma. YcioBue paBHoBecus (a3. JIuarpamma
cocrosinus. TpoliHas Touka.

DJIeKTPUYECTBO

Tema 1: Beenenne. KpaTkuii uctopuueckuii 0630p pa3BUTUS MPEACTABICHUI O MPUPOIE
AJIEKTPUYECTBA U MarHeTU3Ma.

Tema 2: DnekTpuueckoe moje B Bakyyme. 3apsa u nojie. 3akod Kynona. HanpsxeHHOCTB
noiist. Teopema Octporpaackoro-I'aycca um ee mpuMmeHeHne. PaboTta 3JEKTpUUYECKOTO OIS 10
nepeMenieHuto 3apsaa. [lorennnan. [loTeHIManbHbIN XapakTep 2JIEKTPOCTATHUECKOTO TOJIS.

Tema 3: IIpoBOOHMKM M JUANEKTPUKH B 3JeKTpuueckoM mnose.llpoBogHuku B
anekTpudeckoM mnode. [Juanekrpuku. [lonsgpusanus IuanieKTpukoB. BeKkTopsl nossgpusanuu u
ANEKTPOCTATHYECKON NHTYKIIUH.

OnexrpoeMkocTb. KoHOEHCATOpBl M HMX NPUMEHEHHE. DHEPIUs U IUIOTHOCTb SHEPIHH
3apsKEHHOT0 KOHJEHCATOopa.

Tema 4: DnexkTpudyeckuil TOK B pa3inyHbIX cpenax. OCHOBHBIE XapaKTEPUCTHUKH
ANEKTPUIECKOTO ToKa. 3akoH Oma s yuactka nenu. CtoponHue cuiibl. 3akoH OMa Jij1st TOJTHOM
nenu.  ComnpoTuBieHHME  NPOBOAHMKOB.  CBEpXIPOBOAMMOCTb.  ODJIEKTPOHHAs  TEOpUs
MPOBOJIUMOCTH MeTauioB. 3akoHsl OMa u JDxoynsa — Jlenma B muddepennuanbaon dopme.
PaGota u MOLIHOCTH 3JeKTpuueckoro Toka. 3akoH Jxoyns — Jlenua. PaserBineHue wnemnm.
[TpaBuna Kupxroga. Ilonstue o 30HHOM Teopunm mnpoBogumMocTd. KoHTakTHas pa3HOCTb
NOTEHUUANOB. TepMO3IEKTpUYECKHE SBIEHUS M HUX [PUMEHEHHE. OJIEKTPOIMTHYECKAsS
nmuccouuanus. [lpoBoauMocTts 31ekTpoanToB. 3akonsl Dapazest 11 snekTpoiausa. Onpenenenue
3apsa noHa. TexHuueckoe mpUMeHeHHe AeKTpoin3a. [Iporecchl HOHU3AMK U PEKOMOMHALIUY.
CamocCTOATENBHBII M HECAMOCTOSITENbHBIM pa3psapl B rasze. Bunbl paspsnos. Ilpumenenue
ra3oBelx paspanoB. [lonstue o mmasme. Katognele M kaHanoBble Jydu. TepMO3IEKTpOHHAs
SMHUCCHs. DIEKTPOHHBIE JaMIIbl U UX npuMeHeHne. CoOCTBEHHas! M MpUMecHas MPOBOJUMOCTD
MIOJIYTIPOBOJIHUKOB, €€ 3aBUCUMOCTb OT TEMIIEpATypbl M OCBEIIEHHOCTU. [lomynpoBoAHMKOBBIE
JUOJIbI U TPAH3UCTOPBI.

Marnerusm

Tema 5: MarauTHoe 1osie B BAKyyM€ M B BellecTBe. B3auMozeiicTBue TokoB. MarHuTHoe
nosie. MHAYKIMST M HanpspKEHHOCTh MAarHUTHOTO MoJisl. BUTOK ¢ TOKOM B MarHUTHOM IIOJIE.
3akon buo-Capapa - Jlamnmaca. MarHuTHoOe MoJyie MPSIMOTO, KPYrOBOTO U COJIEHOMJIATbHOIO
TOKOB.

BuxpeBoii xapaktep MarHuTHOro mnojs. L{upkynsius BekTOopa MHAYKIMM MAarHUTHOIO



nois. MaruutHblii otok. Cuna Amrmepa. PaboTa mo mepeMerieHuio mpoBOJHUKA C TOKOM B
marautHOM noste. Cwita Jlopenna. OnpeneneHne yAeinbHOroO 3apsja JIEKTpoHAa. MarHeTuku.
Hamaranuennocts. CBA3b HMHIYKIMM M HAalpsHKEHHOCTHM MAarHUTHOTO II0JISI B MarHETHKE.
MaruuTtHas IPOHULIAEMOCTh ¥ BOCIIPUUMYMBOCTE. Maruuromexanndeckue siBiaeHus. I[lonstue o
nva-, mapa- u (QeppomarHetukax. JlomMeHHas CTpykTypa QeppomMarHeTHKOB. MarHUTHBIA
ructepesuc. Pabotsl CroneroBa. Touka Kropu. MarHuTHbIE MaTepHalIbl M KX IPUMEHEHHE.

Tema 6: DieKTpOMarHuWTHBIE SIBJIEHUS. ODJIEKTPOMAarHUTHas MHAYKIMsS. OIBITHI, 3aKOH
unaykuun @Papanes um npasuwino JleHma. CaMOMHIOYKIMS W B3aUMOMHAYKLUSA. OHEPrus Hu
IUIOTHOCTh 3Heprun MarHuTtHoro nouss. Ilomydyenune nepemennoir OJIC. ComnpoTuBieHue,
MHAYKTUBHOCTb U €M- KOCTb U LI€NM IIEPEMEHHOro ToKa. 3akoH OMa I Lenel NepeMeHHOro
Toka. Pe3oHanc B mocienoBaTeNbHONM M mapamienbHoi uenu. llpobimema nepenaun
JJIEKTPOIHEPIMH HA PACCTOSHUE, TpaHcHopMaTop. DIIEKTPUUECKUI KOJIeOaTeIbHBIH KOHTYD.
CobctBennnie konebanus. Popmyna Tomcona. 3aryxarome Kosiebanus. BulHyXIeHHBIC
KosiebaHus B KOHType. Pe3oHaHc. Onexkrpuueckue aBToKojeOaHMs. ABTOreHepaTrop Ha
BaKyyMHOM TpHOJ€ M OHUIOJSpPHOM TpaH3ucrope. BuxpeBoe anexktpuyeckoe mnose. Toxk
cMmeleHus. YpaBHeHMs MakcBemia B MHTerpaibHoi ¢opme. Ilnockue 31neKTpoMarHUTHBIE
BOJIHBI B BaKyyMe, CKOPOCTb MX pacupocTpaHeHus. l3imydeHue sJIeKTPOMATHHUTHBIX BOJIH.
Onwitel ['epua, BubOpatop ['epma. Mzobperenue paamocBszu A. C. IlomoeiM. Ilpunnumm
PaguOCBA3U U PAUOJIOKALIAH.

OnTuka

Tema 1. Hctopuueckuii ouepk pa3BUTHA y4eHHS O cBere. AToMHas (usuka. Pannme
npencrasieHus o ceere. KopnyckyispHas Teopus csera HprotoHa. BonHoBas Teopus ceera
['toiirenca. PaGotsr ®penens u FOnra. DnektpoMarautHas Teopusi Makcsesuia. Bo3HUKHOBEHUE
MIPEACTABICHUS O CBETOBBIX KBaHTax. PazButue yuenus o ceere 1905 — 1960 rr. CoBpeMeHHBIi
sTamn pa3BuTus ontuku. Ydyenune o6 atomax XVII — XIX BB. Bo3HHKHOBEHHE aTOMHOU (PH3UKH.
[Inanerapnas wmogens aroma Pesepdopma. Iloctynmatet u  moxmens artoma H. bopa.
KBantroBomexannueckas Teopust aroma. CoBpeMeHHasi aToMHasi pu3HKa.

®otometpus. PoroMeTpuyeckre BenUuMHBL. BusyanbHas ¢ortomerpus. Pusmueckas
¢dorometpus. 3mMepeHne cBETOBOrO MOTOKA.

Tema 2. Ilonstne 00 uHTeppepeHIMU. YCIOBUS YCWIEHUS M OclalbJeHus CBeTa.
Korepentnsie BosiHbl. MHTEpdepeHInsi CBETOBBIX BOJH. YCJIOBHUS YCUJICHUS M OCJIa0JICHUS
ceera. KorepeHTHbIe BOJHBL. YCIOBHE KOTEPEHTHOCTHM CBETOBBIX BOJH. BpemeHHas u
IPOCTPAHCTBEHHAsl KOT€PEHTHOCTh. Pacnipenenenue sHepruu npu nHTepEepeHLnn.

MeToapl MONy4eHHsT KOTEPEHTHBIX HCTOYHUKOB cBeTa. llepBble MeTOnpl NONIydeHHs
KOT€pEHTHBIX HCTOYHUKOB cBeTa. OCHOBHBIE XapaKTEPUCTUKU HHTEPPEPEHLUOHHBIX CXEM.
bununza buiie. buzepkana ®penensa. bunpusma ®penens. 3epkano Jlnoipga. CeetocuiabHOE
pacnionoxenue P. [Tomst. Pacnonosxenne FOwra.

Tema 3. UnTepdepenuuss npu npeaoMyIeHUHM U OTpakeHMM cBeTa. MHTepdpepomeTpsl.
[Tpumenenne untepdepeniun. MHTEepdepeHnrs BONH, OTPaXKEHHBIX OT OJHOW MOBEPXHOCTH.
WnuTepdepeHius BoaH, OTPAXKEHHBIX OT JABYX MOBepxHOCTel. [lmockonapanienbHas miacTUHKA.
Wutepdepenirionnsle 00bekThl. MHTEpdepeHIMoHHbIe MeToIbl uccienaoBanus. [Ipumenenue
UHTEp(EepeHITIH.

Tema 4. [Iudpaxmus ceera. Meroa 30H @penens. 3oHHas miactuHka. udpaxius cera.
[Tpunuun INoiirenca—®penend. Meton 308 @penensa. Cnupans OpeHenst. 30HHAAIIACTUHKA.

Hudpaxus Openens u Opaynropepa. Audpaxmus ot menu. JAudpakunonHas penierka
u ee npumeHenue. udpaxmus @Ppenens or npocredmux mnperpan. Jdudpakmus OT IIeH.
Hudpaxus Opaynrodepa ot menu. udpakunonHas pemerka. [Ipumenenue nudpakunoHHON
PELIETKU.

Tema 5. Mertonsl ompeneneHus ckopoctu cBera. Pa3zoBasg M IPyNIIOBas CKOPOCTH.
OJIEKTpOMAarHuTHas TeopHs. ACTPOHOMHUYECKHE METOAbl OIPEAEIICHUs] CKOPOCTH CBETA.
JlaGopaTopHbIe METOIbI OTIpeNeNIeHus] CKOPOCTH cBeTa. Pa3zoBast U TPYIIOBasi CKOPOCTH CBETA.
DIEeKTpOMAarHuTHAas TeOpus CBeTa. SIBlIeHHe qUCTIEPCUN U MOJISPU3ALMK CBETa



Tema 6. Jlucnepcus cBeta. SBieHUe TONSpU3allMd CBeTa. ECTECTBEHHBIM U
NOJISIpU30BaHHbI cBeT. 3akoH Maimoca. [lonspuzauuss npu OTpaK€HUUM M IPETOMIICHUH.
[Tonstpusanus npu ABOMHOM JiydenpeaoMiIeHHH. VICKyCCTBEHHOE NBOMHOE JIydelperoMIICHUE.
Bpamenue miockoctu nosispuzanuu. Marepdepenius noaspu3zoBaHHbx Jyudeil. [Ipoxoxnenue
IJIOCKOMOJIIPU30BAHHOIO  CBETA 4Yepe3 KPUCTAUIMYECKYH0 IUIACTHHKY. Kpucrammueckas
IJJACTUHKA MEXKY IBYMs Mojsipu3zaropamu. [loaspu3zalmoHHbIE TPU3MBI.

Tema 7. CrneunanbHas Teopuss OTHOCHTENbHOCTH. Co3gaHue CHEUUalbHOM TEOopUu
OTHOCHUTEJIBHOCTH, €€ 1ocTys1aTbl. OTHOCUTENBHOCTD IPOMEKYTKOB BpeMEHU. OTHOCUTEIBHOCTh
paccrostHui. [Ipeo6pazoBanus JlopeHira. Di1eMeHThI PEIATUBUCTCKON JUHAMUKH

Tema 8. I'eomerpuueckas onTvka. 3aKOHbl OTPAKEHHUS M NPEJOMIICHHS CBETa.
[InockonapamnenbHas 1iactuHka. llomHoe BHyTpeHHee otpaxenue. Ilpunmun @epma.
OtpakeHue U MpeIOMIIEHHWE CBETa Ha IJIOCKOW rpaHuue pasgena. [lpusmbl. Xon nydeil B
npusme. CBETOBOJIBI.

dopmyna TOHKOM THH3BL. X0/ JTydeit B muH3ax. Ilmockue u chepuueckue 3epkaina. JInnza.
[To- ctpoenne u3zobpaxkenuit B ToHKON nuH3e. Hemocratku nuu3. Dopmyna TOHKOM JHH3BL
[Tpumenenue mun3. [Inockue u chepudeckue 3epkaia

AtoMHas pu3nka, pU3NKa AAPA U FJIEeMEHTAPHBIX YACTHUIL

Tema 1. JlaBnenue cBera. OnbiTel JIcOeneBa. @OTOHBI.

Tema 2. ®otoaddekr. 3akonsl hororddexra. YpaBHeHHE DUHIITEHHA

®otoanekrpuueckuii a3pdexr. 3akonsl porodddexra. YpaBuenue DitHmreriHa. ['unoresa
CBETOBBIX KBAHTOB. 3aBUCHUMOCTb CHIIbI ()OTOTOKA OT JJIMHBI CBETOBON BOJHBI. BHyTpeHHUM
dorordpdexr. PoTOTEMEHTHI U KX IPUMEHCHUS

Tema 3. PentrenoBckoe uznyuenue. [IoHATHE O PEHTI€HOBCKOM H3inydeHUU. OTKpbITHE
PEHTI€HOBCKOT'O M3JIyY€HUs U ero cBoicTBa. [IpMeHeHne peHTreHOBCKUX JIydel B MEIUILIMHE U
Hayke. TOpMO3HOE U XapaKTEepUCTUUECKOE U3IyueHue. 3akoH Mo3iu.

O¢ddexr Komnrona. lnudpaxums pentreHoBckux iydeid. Popmyna Bymbda—bperros
Tewma 4. TennoBoe U3IyyeHUE

TennoBoe u3nydeHue U JIOMUHECUEHLUsA. V3iydeHne abCoI0THO Y€pHOro Tea. 3aKOH
Kupxroga. PaBHOBecHast INIOTHOCTH 3HEpruu usnydeHus. 3akoH Credana—bonbliMaHa U 3aK0H
Buna. ®opmyna Panes—xunca. YnerpaduoneroBas katactpoda. ®opmyna [Tnanka.

Tema 5. DkcnepuMeHTajabHbIE JaHHBIE, IOJIO)KEHHBIE B OCHOBY YYEHHS O CTPOECHHMHU
aToMa. OKCIIEPUMEHTAJIbHbIE JAHHbBIC, IMOJIO)KEHHbIE B OCHOBY YUY€HHUS O CTPOCHHMHM aTOMa.
3akonb! JlanpToHa. Yncno Aporangpo. Oneitel Maccona u Kpykca. Onsit Tomcona. Monens
aroma ToMcoHa.

Tema 6. Ilocrymatet H. bopa. Ilnanerapnas momenp atoma. E€ nmoctomHcTBa U
HenoctaTku. ['unoresa JI. ne bpoitng. BonHoBsie cBoiicTBa BemiecTBa. Judpakius 31eKTpoHOB.
Atom Bonopoaa. Jluneituateie cnektpbl. OnbiT @panka u I'epua. KBanToBO-MexaHuuyeckoe
ONMCAHNE TIOBEJEHUS 3JIEMEHTApHBIX 4yacTull. CoCTaB aTOMHBIX s€p. DHEPTUs CBS3H SIED.
Tunel B3aumonenicTeus B npupone. Kpanrosas mexanuka. BepostHocTy m BonHbl. KBaHTOBBIE
yrcna. [Ipunmun nHeompenenenHoctu [eiizenbepra. CranmnonapHoe ypaHenue Ilpénunrepa.
VYposuu sHeprun. Bpemennoe ypaaenue [Ipénnnarepa. KopnyckynsspHO-BOJIHOBOHN Ayannu3M

Tema 7. Ilepuommueckas cucrema snementoB J[.M. MengeneeBa. Otkpeitne J[.U.
MeHeneeBpIM MEPUOJAMYECKOTO 3aKOHA M IEPUOJMYECKONW CUCTEMBI 3eMeHTOB. CTpoeHue
AIIEKTPOHHBIX O0OJIOYEK AaTOMOB. ONeKTpoHHble (opmynbl. Ilepuoanueckuii 3akoH U
MIEPUOINYECKAs] CUCTEMA DJIEMEHTOB B CBETE YYEHHMS O CTPOCHHMHM aToMOB. l[lepmommueckue
CBOICTBa aTOMOB. 3HAUEHUE NIEPUOJNYECKOT0 3aKOHA U TEOPUU CTPOCHUSI AaTOMOB.

Tema 8. PagmoaxktuBHOCTB. SInepHble peakumu. llemHas u TepMmosiiepHas pEaKIMH.
VipasiseMble TEpMOSAEpHbIE peakuuu. SnepHblii  peaktop. TepMOsSACpHBI  peakTop.
Hcnonp30BaHre 3HEPrMM aTOMa W aTOMHOTO siipa B MHPHBIX IEJIAX. ODKOJIOTHS aTOMHOMN
DHEPreTUKU

Knaccupukanuss snemeHTapHbIX vacTull. @DyHAaMEHTaJIbHBIC B3aUMOJCHCTBUS U
KJIacCU(UKaLMs SJIEMEHTAapHbIX 4acTHll. B3auMoIeNCTBUS AJIEMEHTapHBIX YAaCTHUI[ M 3aKOHBI



coxpaeHus. Yactuupl u aHthyactunbl. Kocmuueckoe wuzinydeHue. Pesonancbl. CrnekTpsl
6apuoHOB U Me30- HOB. KBapku. CtaHaapTHas MOJENb.

5. METOAUYECKHUE YKA3AHMUA 110 IIPEITIOJABAHUIO
N OCBOEHHIO JUCIAIIJIMHBI (MOAYJISA)

5.1. Yka3zanus A mpernoAaBareiieii o opraHu3alyuy U MPOBEACHUIO YICOHBIX 3aHATUN
1o gucuuiuiae «duznka

IIpu paspaborke yueOHBIX mnporpamMm 1o DPI'OC-3++ mMoOKoJEHUS MPEaoIaracTcs
UCIIOJIb30BaHNE KpPOME TPATUIIMOHHBIX ()OPM TIPOBEIACHUS 3aHATHH TakKe AaKTUBHBIC U
uHTepakTuBHBIE (hOpMBI. [Ipu 3TOM CTymeHTH Ty0ke MOHMMAIOT Y4eOHBII MaTepual, naMsrhb
TaK)Ke aKICHTHPYETCS Ha MPOOJIEMHBIX CUTYAIUsX, YTO CIIOCOOCTBYET 3aIIOMHHAHUIO Y4E€OHOTO
MaTepuaia.

B mpouecce oOyueHuss HEOOXOAMMO HUCHOIB30BaTh B MEPBYIO OYEPEIb METOJbI, MpPU
KOTOPBIX CIIyIIATeNH UACHTUPHUIHUPYIOT ceds ¢ ydeOHbIM MaTepualioM, BKIIOYAIOTCA B
M3Y9aeMyI0 CUTYAIHIO, TIOOYKIAFOTCS K aKTHBHBIM JICHCTBUSM, TIEPEKUBAIOT COCTOSIHUE yCIIeXa
U COOTBETCTBEHHO MOTHMBHPYIOT CBOE moBeieHue. Bcem sTuM TpeOoBaHUAM B HaumOOJbIIEH
CTCTICHH OTBEYAIOT MHTEPAKTHUBHBIC METOJIbI OOYICHHUS.

Y4eOHBI TPOIIeCC, OMHUPAIOIIMNCA HAa HWCHOJIb30BAHWE WHTECPAKTUBHBIX METOOB
oOy4YeHHsl, OPraHU3yeTCs C Y4YETOM BKJIIOUEHHOCTH B TMPOIECC MO3HAHUS BCEX CTYACHTOB
rpynnsl 0e3 uckiarodeHus. COBMECTHas ACSITEIBHOCTh O3HAYACT, YTO KAXKIBIA BHOCHT CBOU
0COOBI MHIAMBUAYAIbHBIN BKIA, B X0/A€ pabOThl UIEeT OOMEH 3HAHHSIMH, UJEIMHU, ClIocobaMu
nesteibHOCTH. OpraHu3yroTcs WHIUBUyalbHAs, MapHAs W TPYIMIoBas paboTa, HCIOIb3yeTCs
MpoeKTHas paboTa, POJEeBbIE UIPHI, OCYIIECTBISETCS padoTa ¢ JOKYMEHTaMH M DPa3IUYHBIMU
ucTouyHUKaMu  uH(popmanuu. VHTEpakTHBHBIE  METOJbI  OCHOBAaHBI HA  MPUHIUIAX
B3aMMOJICHCTBHS, aKTUBHOCTH 00y4aeMbIX, OTIOPE Ha TPYMNIIOBOM OMBIT, 00s3aTeIbHON 00paTHOM
cBs3u. Co3naercs cpena 00pa3oBaTeNbHOTO OOIIEHUS, KOTOpasi XapaKTepU3yeTcs OTKPBITOCTHIO,
B3aMIMOJICHICTBHEM YYaCTHUKOB, PAaBCHCTBOM WX apryMEHTOB, HAKOIJICHHEM COBMECTHOTO
3HAHMSI, BO3MOKHOCTBIO B3aMMHOMN OLIEHKH U KOHTPOJIS.

Benymuii npenonaBatenh BMECTe ¢ HOBBIMHU 3HAHUSMHU BEJIET YUaCTHUKOB OOYYECHHS K
CaMOCTOSITCILHOMY TIOMCKY. AKTHBHOCTh TPETOJABATENISI yCTYMAaeT MECTO aKTHBHOCTH
CTYJEHTOB, €ro 3ajauell CTAHOBUTCS CO3/JaHHE YCIOBUU I UX MHHUIMATUBBL [IpemonaBaTens
OTKa3bIBa€TCSI OT POJM CBOeoOpazHOro ¢uiIbTpa, MPOMYCKAIOIIEr0 4epe3 ceds ydeOHYyIo
uH(GOpPMAIIMIO, W BBINONHAET (QYHKIHMIO TOMOIIHMKAa B paboTe, OAHOTO M3 HCTOYHUKOB
uH(pOpMaLIUH.

Ha xadenpe orpaborana crnernuanbHas METOAMKA YTEHUS JIEKIIUWA, COOTBETCTBYIOIIAS
COBPEMEHHBIM TPEOOBAHHUSIM KOMIIETEHTHOCTHOTO 1moaxoaa. [Ipu pa3paboTke TakuX JICKIHH st
pa3HBIX AUCLUILINH 3aKJIaIbIBAIOTCS OOIIHME MOAX0/IbI, KOTOPHIE BKIIOYAIOT:

- BBISIBIICHHUE MPOOJIEM U MPOTUBOPEUUH, KOTOPBIE TUKTYIOTCS YCIOBHSIMH IPOU3BOJICTBA;

-CUCTEMHBI TIOJIXOJ, MPEANOJAraloIiuid JIeKOMIO3UINI0 CIOXKHOW MpoOIemMbl Ha
CaMOCTOSITeNIbHBIE 0oJiee MPOCThIe OIOKU;

- OlIEHKa BO3MOXHOCTH MOJICTHPOBAHUS MPOU3BOJACTBEHHBIX CUTYAIlMd U ONTHMH3AIUS
pemiennit Ha Monenu. OpraHu3allMOHHO Takas ¢GopMa H3YYeHHs MaTepHalla pealusyeTcs B
CIEAYIOLIEN MOCIEI0BATEIILHOCTH:

- Ha TIEPBOM 3aHATHH BCE YIeOHbBIC MaTeprabl (BKIItOUYAs JICKIIUHN) BBIIAIOTCS CTYICHTAM
B DJICKTPOHHOM BHUJIE;

- BeChb Y4EOHBII MaTepuan pas3ieiseTcst Ha OJIOKU (TeMbl);

- CTYACHTHI U3y4Yal0T MaTepHaIbl II0 TEMaM CaMOCTOSTEIILHO (CaMOCTOsATeIbHas paboTa
IO MOATOTOBKE K 3aHATHIM);

- Ha 3aHATHUAX 10 PACIUCAHUIO MPEToaaBaTeilb 00y4aeT CTY/IEHTOB TPYIIIbI B aKTUBHON
WIA WHTEPAKTUBHOW (opMax, HCHOIB3ys TMOAPOOHYI0 TPE3CHTAMIO C MPUMEpPaMU U
POOJIEMHBIMH CUTYALUSIMH;



- B aKTHBHOH (opMe CTYIEHTHI TOJ PYKOBOJICTBOM IIpPEmNojaBatesisi OOOCHOBBIBAIOT
ONTUMAJIBHOE PEIICHUE TIOCTABIICHHON 3a/1auH.

HHTepakTHBHBIC JIEKIIMOHHBIC 3aHITHS TIPOBOISTCS B CeAyOIIeH Gopme.

1. Jlekuus-6ecena B Ha3BaHHOM BHJIE 3aHATHI IUIAHUPYETCS TAATIOT C ayIUTOPHEH, 3TO
Han0oJiee MPOCTOW CrOCO0 MHAMBUAYATHLHOTO OOIICHMS, MMOCTPOSHHBINH Ha HETOCPEICTBEHHOM
KOHTAaKTe MPeroaBaTess U CTYJeHTa, KOTOPbIN MO3BOJISIET:

—  TIPUBJEKATh K JIBYXCTOPOHHEMY OOMEHY MHEHMSIMH 110 HanOoJiee BaKHBIM BOIPOCAM TEMbI
3aHSATHS;

— MEHATh TEMI H3JIOKEHUS C YYeTOM OCOOCHHOCTH ayAuTOpUHU. YdacThe (BHUMAHHE)
CymaTene B JaHHOW JIEKIIMM O0OECIeUYMBACTCS ITyTEM BOIIPOCHO-OTBETHOM Oeceipl ¢
aynuTopuel (MocTaHoBKa MPOOJIEMHOTO 3aJaHus).

Bnauane nexkuuu ¥ mo XoAy ee IMpenojaaBaTelib 3aJaeT CIYLIATEeNsIM BOMPOCHI HE IS
KOHTPOJISI YCBOCHHMSI 3HAHUH, a VIS BBIICHCHHS YPOBHSI OCBEIOMJICHHOCTH 10 paccMaTpuBaeMoun
npo0OsiemMe. Bonmpockl MOTYT OBITH AJIEMEHTAPHBIMU: JUISI TOTO, YTOOBI COCPEAOTOUYNTH BHUMAHNE,
KaK Ha OTAENbHBIX HI0OAHCAX TEMbI, TaKk U Ha mpobiemax. IIpogymbiBas OTBET, CTYACHTHI
MOJTy4alOT BO3MOYKHOCTh CAMOCTOSITEIILHO MPUUTH K BBIBOJAM M O0OOMICHHSIM, KOTOPHIE XOUYeT
COOOITUTH TpEroaaBaTeNib B KAYECTBE HOBBIX 3HaHHMK. HeoOxoaumo ciiequTh, 4ToOBI BOIIPOCHI
HE OCTaBaJNCh 0€3 OTBeTa, MHA4Ye JICKIUs OYJAeT HOCHUTh PHUTOPHUYECKUU Xapakrep. B dopme
JeKIuu-0ecebl PEKOMEHIYETCsl MPOBOJIUTh 3aHATHSA, B KOTOPHIX HEOOXOIMMO CBSI3aTh YiKe
UMEIOLIUECs] 3HaHWs, Hampumep, Mo (¢u3uke (IMOCTOSHHBIA TOK, MPUHUMI pabOThI
TpaHcopMaTopa, 3aKOHOMEPHOCTH TOCJIEAOBATCIIBHOTO U  IMapajUIeIbHOTO  COCIUHEHUS
MPOBOJIHUKOB, TMPUHIUIN PabOTHl MOJYMPOBOAHUKOBBIX IpPU- OOpPOB W T.I.) C H3JaraeMbIM
MaTepuaioM. B JeKiuu C IBPUCTUYECKHUMH D3JEMEHTAMH TaK)K€ HPUCYTCTBYIOT SJIEMEHTHI
JIEKI[UH-0eCce Ibl.

2. Jlekmust ¢ 3BpUCTHYECKUMU HIIEMEHTaMHU.

B nepeBojie ¢ rpeueckoro «3BpHKa» O3HAYAeT «HAIIE», «OTKPbLI». Mcxons U3 3Toro, B
MpOIIECCe H3JIOKEHUsT ydyeOHOTO MaTepHualia Tepea CTYACHTaMH CTaBUTCA 3ajadya M OHH,
ONUPASICh HA UMEIOLIUECS 3HAHUS, JOJKHBI:

— HalTHU cOOCTBEHHOE (MHIMBHUAYATbHOE, KOJJICKTUBHOE) PEIICHNUE;

— clenaTh CaMOCTOATEIbHOE OTKPBITHE;

— TPUHATH CaMOCTOATEIbHOE, JOTHYEeCKH OOOCHOBaHHOE perieHue. [ImaHupoBaHUE AAHHOTO
TUTIA JIEKIIMH TpeOyeT OT MIperojaaBarelisi 3apaHee MOJAOOpaHHBIX 3aJad C y4eTOM 3HaHUM
ayJIUTOPHH.

3. Jlekuus c a1eMeHTaMu 0OpaTHOM CBSI3H.

B nanHoM ciiydae moapa3zyMeBaeTCsl M3JI0KEHHE yueOHOTo MaTepHalia U UCIOJIb30BaHUE
3HAHUW 110 CMEXHBIM TpeaMeraM (MEXIPEAMETHBIE CBSI3M) WM [0 HU3YYEHHOMY paHee
yueOHOMY MaTepuany. OOpaTHas CBsI3b YCTaHABIMBAETCS MOCPEICTBOM OTBETOB CTYJEHTOB Ha
BOITPOCHI MIPEMOAaBaTeNs IO X0y JIEKITUU. YTOOBI ONIPEACIUTh OCBEIOMIIEHHOCTh CTY/IEHTOB 10
u3naraeMoil mpoOieme, B Hadalle Kakoro-muOo paszjiena JEeKIUU 3aJal0Tcsi HEoOXOIUMbIe
BOMPOCHL. ECIM CTyNEeHTHl NPaBMILHO OTBEYAIOT HAa BBOJHBIN BOMPOC, MPEMOJaBaTEIh MOXKET
OTPAaHUYUTHCA KPaTKUM TE€3MCOM WJIM BBIBOJOM U MEPEUTH K cieayrolleMmy Bompocy. Ecnu xe
OTBETHI HE YJOBJETBOPSIOT YPOBHIO KEIAEMBIX 3HAHWH, NpPENojaBaTrelb caM H3jaraet
MOJIPOOHBIN OTBET, U B KOHIIE OOBSICHEHHUS] CHOBA 33J]aeT BOMPOC, OMPEAEIsis CTeIeHb YCBOCHUS
yaeOHoro matepuaina. Ecim oTBEThl BHOBb IGMOHCTPUPYIOT HU3KUH YPOBEHBb 3HAHUI CTYJICHTOB
— ClleZlyeT U3MEHUTh METOJUKY MoJauu ydeOHoro marepuana. B dhopme Jekiuu ¢ sneMeHTaMu
00paTHOM CBSI3M PEKOMEHIYETCs] MPOBOJHWTH 3aHATHSA, B KOTOPHIX HEOOXOAMMO CBSI3aTh YKe
UMEIOIINECs] 3HAHMs, HAampuMep, Mo (Qu3uke (3aKOHBI MapaUIeNFHOTO U TOCIEI0BATEIHHOTO
coenuaeHus, (opmyna JIxoyna-Jlenna w T.1.) ¢ wu3maraeMbiM MatepuanioMm. Hampuwmep:
N3mepenne Toka U HANPSKEHUS.

4. Jlekuus ¢ peleHrueM Mpou3BOJCTBEHHBIX U KOHCTPYKTUBHBIX 3a/1a4.

Takas JneKkius mpeacTaBiseT cOO0W Pa3sHOBUIHOCTh MPOOJIEMHON CHUCTEMBI OOYYCHHS.
[Ipou3BoaCTBEHHAS 3a7a4a — 3TO CUTYaIlUsl, KOTOpasi KpOMe MaTepHalia Jijisi aHanu3a (U3y4eHusl)



JIOJDKHA COJIEpKaTh Mpo0sieMy, pelieHre KOTOPOi MpearoiaraeT 3HaYuTeNIbHbIH 00beM 3HaHU,
MOJIYYEHHBIX Ha MPEAbIAYIIUX 3aHATUSX 10 JAHHOMY U 110 JPYTUM IPEIMETAM.

Takoil MeTon crnocoOCTBYET COBEPIICHCTBOBAHMIO HABBIKOB Pa0OTHI C IMOJTYYEHHOMN
uHpopManreil W pa3BUTHIO JIOTMYECKOTO MBIIIJICHUS, a TAaKXKE CaMOCTOATEIBHOMY IOHCKY
HE0OX0MMOM HH(POPMAIIHH.

5. Jlexumsi ¢ 2JIEMEHTaMH CaMOCTOSTEIbLHON paboThl cTyaeHTOoB. [IpencraBiser coOoii
Pa3HOBUAHOCTh 3aHSTHUN, KOTJIa TOCIEe TEOPETHUECKOro M3JIOKEHHs] Marepuana Tpedyercs
MpaKTUYECKOe 3aKpervieHue 3HaHu (MMEHHO [0 JaHHOM Teme 3aHATHM) MmyTeM
CaMOCTOSITEeNIbHOM padOThl HaJ ONpENEeNeHHbIM 3agaHueM. ONTHUMalbHO ISl TPUMEHEHUS Ha
JeKuusax no crneunpeaMmeraM. OueHb BaXXHO IPU OOBSICHEHUU BBIAENATH OCHOBHBIE, OIIOPHBIE
MOMEHTBI ONUPASICh HA KOTOPBIE, CTYIEHTHI CIPABIATCS C CAaMOCTOATEIbHBIM BBIIOJIHEHUEM
3aganus. Crnenyer oOpaTuTh BHUMAHHUE U HA YacTO BCTpeyaromuecs (BO3MOXKHbIE) OMIMOKH TPH
BBIMIOJTHEHUH JAHHOU CaMOCTOSITENIbHOM pabOTHI.

6. Jlekuus ¢ pereHueM KOHKPETHBIX CUTYaIui.

Opranuzanys akTUBHON y4eOHO-IT03HABATEIbHON AESITETbHOCTA MOCTPOSHA HA aHAINU3E
KOHKPETHBIX CUTyalui (MUKPOCUTYAllUH M CUTYallUU-TIPOOIeMbl). MUKPOCUTYaIUsl BbIpasKaeT
CYyTh KOH(IIMKTA, WJIM TPOOJIEMBI C BEChbMa CXEMATUYHBIM O0O3HAYEHHEM OOCTOSTEIBbCTB.
TpebyeT OT CTY/IEHTOB HOBBIX CaMOCTOSITEIbHBIX BBIBOJIOB, 000OIIEHH, 320CTPSIET BHUMAHUE
Ha U3y4YaeMOM Marepuaine (IpuUMepaMd MOTYT CIYXUTb NpUMEpaMH MHKPOCUTYalluHu,
MPOUCXOJISAIINE B IIpoIecce JEKIMOHHOro MaTepuaia). CuTyauuu-npoOieMbl, UIU CUTYalllH, B
KOTOPBIX CTYACHTaM IPEAJaraeTcs He TOJIBKO JaTh aHAJIHM3 CIIOKUBIICHCS OOCTaHOBKH, HO U
MPUHSTH JJOTUYECKH 0OOCHOBAHHOE PELICHHE, T.€. PEIIUTh CUTYAIlMOHHYIO 3aauy.

[IpenogaBaTens OOMKEH MpOAyMaTh, YTO JaHO, 4YTO TpeOyercs caenath B JIaHHOM
cutyanuu? Xapaktep BOIPOCOB MOKET ObITh CIEAYIOIIUM:

1. B uem 3akmrouaercs pobiema?

2. MOXHO JI1 €€ pelnuTh?

3. KakoB nyTh peleHus, T.e. KaKOBO PEIICHUE HCCIIeI0BATEIHCKOM 3a/1a4a.

Baxxno mnonumats! CutyannoHHass 3a7ada SIBISE€TCS HMCTOYHHKOM TBOPYECKOTO
MBILUIEHUS: OT MPOCTOTO CIIOBECHOTO PACCYXACHUS - K IPAKTHUECKOMY PEIICHUIO 3a/1a4H.

7. JIeknms ¢ KOJUIEKTUBHBIM HCCIIEOBAHUEM

ITo xoxy m3naraeMoro Marepuaia CTyIeHTaM IIPeaIaraeTcsi COBMECTHO BBIBECTU TO WIIH
MHOE IpaBWJIO, KOMIUIEKC TpeOOBaHMM, ONpEeAETUTh 3aKOHOMEPHOCTh Ha OCHOBE MMEIOIIMXCS
3HaHUM.

IlonBoass wWTOr paccyX AE€HHUAM, NPEUIOKEHUSIM CTYAEHTOB, IPENOJABaTENb JacT
NPaBUJIbHOE pEIIeHUE ITyTeM MOCTAHOBKUM HEOOXOIMMOIr0 BOMpOCa, HAIPUMEpP: OTUEro 3aBUCHUT
KauyeCTBO U3JIEJHsI, OTYETO 3aBUCUT IIPOYHOCTh, OTYETO 3aBUCUT SKOHOMUYHOCTh?

8. ['pynmoBast KOHCYJIbTAITHSI.

Pa3bsicHeHue sBIsieTCS OCHOBHBIM COJIEp)KaHHEM IaHHOW (DOpMBI 3aHITHI, Hanbolee
CIIOXKHBIX BOMPOCOB H3y4aeMoro IMporpaMMHOro Marepuana. lLlenb — MakcuMaibHOE
npubimkeHne o0y4eHus: K MPaKTUYeCKUM HHTEepecaM C Y4eTOM HMeloIieicss mHpopMaluuu u
ABIIIETCS PE3yJbTaTUBHBIM MaTEepUAIOM 3aKperyieHus 3HaHud. ['pynmoBas KOHCYyNbTalus
IIPOBOAMTCSA B CIENYIOIIMX CIIydasx:

— Korja HeoOXOoJMMO MOJAPOOHO PacCMOTPETh MPAKTUYECKHE BOIPOCHI, KOTOpPhIE ObUIM
HEZ0CTaTOYHO OCBEILEHBI MJIM COBCEM HE OCBELIEHBI B ITPOLIECCE JIEKIINH;

— C IIeJIbI0 OKa3aHUs IMOMOIIM B CaMOCTOSATEIbHOM pabore (HamucaHue pedepaTos,
BBINOJIHEHHE KYPCOBBIX paloT, c/lauya HK3aMEHOB, MOATOTOBKA TEXHUUECKUX KOH(EepEeHIINH);

— €CIM CTYIEHTBhl CaMOCTOSTEIbHO M3y4alOT HOPMATHBHBIM, CIPaBOUYHBIM MaTepua,
MHCTPYKLUH, TIOJIOKEHUS;

— 1pu 3a09HOHU (opMe oOyueHus

— 0030pHBIE 3aHATHS, UHIUBUIYAIbHbIE KOHCYIbTAIIUH.

[locne nekuuMm OpyrMMU HE MEHee BaXHBIMU (opMaMu Y4eOHOH pabOThl B BBICIIEM
y4eOHOM 3aBelIeHHH SIBJISIOTCS TPYINIOBBIE TPAKTUYECKUE, CEMHHApPCKUE, J1a0opaTopHbIE



3aHATHSI. DTH BHUIBI YYEOHBIX 3aHATUN CIIYKAT Uil NATbHEHUIEro yICHEHUS W YIIIyOJleHUs
CBEJICHWM, TOJYYCHHBIX Ha JICKIMSIX, a TaK XK€ i IPUOOPETEHUS HABBIKOB NPHUMEHEHUS
TEOPETUYCCKUX 3HAHUN Ha MTPAKTUKE. A KOHTPOJIb MOJIYYCHHBIX CTYJIEHTOM B TE€UCHHE Y4eOHOTO
rojia 3HaHUH W HABBIKOB OCYIIECTBIISAECTCS MOCPEICTBOM ITPOMEKYTOYHON aTTECTalluU, KOTOpast
MPOBOAMTCS B COOTBETCTBUU C yYEOHBIM IJIAHOM M y4eOHBIMU MporpaMMaMu B (opme crauu
KYPCOBBIX PabOT WIJIM MPOEKTOB, YK3aMEHOB U 3a4ETOB.

[IpomexxyTouHast arrecTtanusi CTYACHTOB IOAPA3ACISICTCS Ha 3a4eTHYI, MMEHYEMYIO
3a4E€THOM HEJeNe, U IK3aMEHAIMOHHYIO CECCHIO. 3a4eThl CIAIOTCS B T€UEHUE OJHOW HEeAeNu
nepea dK3aMeHAIMOHHON ceccuel. [IpoaomKuTenbHOCTh IK3aMEHAITMOHHBIX CeCCUil (a X JBe:
3UMHSS ¥ JICTHSASA) B y4eOHOM To/ly ycTaHaBiuBaercs ['occtangapTom

5.2. Ykazanus 1151 00y4aronuxcs o OCBOCHUIO TUCIUIUIMHBI (MOIYIIIO)
Taoauna 4
Cojep:kaHue cCaMOCTOSAITEILHON PadoThl 00yYAIOIIMXCS

Bonpocsl, BEIHOCUMBIE Koiu-BO

dopma paboThI
Ha CaMOCTOSTEIBHOE U3YYCHUE 4acoB

PaGora ¢ ncToyHUKaMH
WHPOPMAITUH, U3YICHUE TEM,
BBIHOCHMBIX Ha CAMOCTOSTEILHOE
o0cyXeHne

Paznen 1. ®usndeckue OCHOBBI MEXAHUKHU 35

Pabora ¢ ncrounnkamu
Paznen 2. Monekynsapuas pusuka u 35 UH(POPMAIINH, U3YYECHHE TEM,
TEPMOJAMHAMHUKA BBIHOCHMBIX Ha CAMOCTOSITEIILHOES
o0cyXeHne

Pabora ¢ ncToyHUKaMH
nH(GOPMAITUH, U3YICHUE TEM,
BBIHOCHUMBIX Ha CAMOCTOSITEILHOE
o0CyXJIeHHe

Paznen 3. DnekrpruuecTBo 35

Pabora ¢ ucrouHukamu
nH(POPMAIUH, U3YUYCHUE TEM,
BBIHOCHMBIX Ha CAMOCTOSTEIBLHOE
o0CyXJIeHre

Pasznen 4. Margetusm 35

Pabora ¢ ucrouHukamu
36.5 nH(POPMAITUH, U3YUYCHUE TEM,
' BBIHOCHMBIX Ha CAMOCTOSITEILHOE
o0CyXJIeHHe

Paznen 5. Onrruka

36 Pabota ¢ ucTouHuKaMH
WHPOPMAITUH, U3YICHUE TEM,
BBIHOCHMBIX Ha CAMOCTOSTEILHOE
obcyxaeHue

Paznen 6. ATomHas pusuka

53. Bunel u ¢opMbl NUCBMEHHBIX paldOT, MPEIYCMOTPEHHBIX MpPHU OCBOCHUHU
JUCHUIINHBI «DU3UKay», BHIOIHAEMbIE 00YJaOIIUMHUCI CAMOCTOSTEILHO

Ha mepBoM 3aHATHU CTYACHTHI (B JIUIIE CTAPOCTHI TPYIIHI) MOMYyYal0T OT MPENoJaBaTels
METOJMYECKHE PEKOMEHAINH 110 U3YYSHHIO Kypca, KOTOpPBIE BKIIIOYAIOT TEMBI U COJCpPIKAHUS
3aHATH, BOMPOCH K JBYM 3alJTAHUPOBAHHBIM KOJUIOKBUYMAaM U CIIHCOK HEOOXOAMMOMN
TUTEepaTypel. MeToMNYeCKHe yKa3aHUs PEKOMEHIYEeTCsS MPHHOCHTh Ha KaXK0€ 3aHSITHE, YTOOBI
«OTCIIEKUBATH» PACCMOTPEHUE BOMPOCOB IMPEAYCMOTPEHHBIX JJIsi OTBETOB Ha KOJUIOKBUYMaX.
Kpome Toro HeoOxoaumast utepaTypa BbIACTCS B SJIEKTPOHHOM BHje, B ¢hopmare .djvu u pdf.
CTyneHTHl mepea KakIou JeKIHeld W3y4arT MaTepHalibl, MOJy4YeHHBbIE OT MPErojaBaTeNs Ha
MpeAbIIYIIEN JEKINH.

Crniucok TeM J1abopaToOpHBIX PadOT 03BYUMBACTCSA Ha MEPBOM 3aHSATHH U3 UMEIOIIETOCs B
MPUJIOKEHUH CIHCKA.




JInst caMOCTOSITEIbHON IMOJATOTOBKM B HACTOSIICE BpPEMsI CTYACHTaM IPEIaracTcst
JOCTYIl K CalTy AUCTaHIMOHHOro oOyueHus http://moodle.asu.edu.ru/, Ha KOTOPOM BBLIOXKEHBI
JIEKIIMOHHBIE MaTepHalIbl, MaTEPUAIbl K MPAKTHUCCKUM 3aHATHSIM, BKJIIOYAIOIIME Pa300paHHbIC
3a/la4y M 3a0a4M JUIS CAMOCTOSTEIBHOIO PEIICHUS C OTBETAMH, TPEHUPOBOYHBIE TECTHI, CANTE

JIOTHHOM M TIApOJIEM TSI JOCTYIIA SIBJIICTCS HOMEP 3a4€THOU KHUKKH.
6. OBPABOBATEJIBHBIE U UTHO®OPMALIMOHHBIE TEXHOJIOTI'UA

6.1. OGpazoBaTeIbHbIC TEXHOIOTHH
[Tpu MpOBENCHUY JIEKUUOHHBIX 3AHAMUI TIPSTYCMATPUBACTCS UCIIOIB30BAHHE PECYPCOB

CECTUu I/IHTepHCT 411 ACMOHCTpallu MHTCPAKTUBHBIX MOIICHCI;’I HCCICAOBATCIILCKUX YCTAHOBOK U

HU3y41aCMBbIX IMTPOICCCOB.

Ucnone3yrorcss GopMbl OuHapHbIX YPOKOE, BO BpEeMsi KOTOPBIX i TPOBEACHUS
WHKCHEPHBIX pAacuyeTOB MHTETpUpYIOTCA (U3KMKa, MaTeMaTHUYECKUN aHallu3 U u3ydaemas

NUCHUIIINHA.

[Ipn mpoBeeHHH CEMHHApPOB HCIOJB3YIOTCS SJIEMEHTHI 0€l1060l UuZpbl: HANPUMED,
pa3OMBIIMCH HA KOMaH/bI, CTYJICHTHI MPOBOJIAT CPABHUTEILHBIN aHAJIU3 METOIOB MCCIIEIOBAHMS

CTPYKTYpHI BEIIECTBA.
[Ipu

NPUHINANOB OOYYEHHUS: ABHTAaThCS OT HMPOCTOTO K CIOXHOMY,
OcBoeHHE TEOPETHYECKOrO Kypca JIOJDKHO

KypCaMHu.

MMPAKTUYCCKUX 3aaaY pa3HOT'O YPOBHS CIIOKHOCTH.

COIPOBOXKATHCS

H3JI0KCHUHU KypcCa NIpCrnogaBaTciito HGO6XOI{I/IMO NPpUACPKUBATHECA OCHOBHBIX
BO B3aUMOCBA3U C OPYIruMHU

pEeLICHUSIMHA

Ta6nuna S — O0pa3oBare/ibHbIe TEXHOJIOTHH, UCIOJIb3yeMble NP peau3aliu y4eOHbIX

3aHATHH
Paszpnen, Tema ®dopma yueOHOro 3aHsATUS
JTUCIUILIAHBI (MOTYJIS) Jlexums [IpakTuueckoe 3aHsTHE, JlabopaTopHas
CEMUHAp pabora
Ob63opHas @ponmanvHulil onpoc, Komnvromepnule
JNeKyus 8bINOJIHEHUE NPAKMUYECKUX CUMYAYUU,
Pasz[en 1. duznueckue 3a()aHu12’ memamuyecKue Macmep-macc,
OCHOBBI MEXaHUKU ouckyccuu Ipaxmuxo-
OpPUEHMUPOBAHHOE
3ausamue
Jlexyusi- Temamuueckue ouckyccuu, Komnvromepnoie
ouanoe aHAIU3 KOHKPEMmHbIX cumynAyul,
Paznen 2. MonekynsipHas cumyayuil Macmep-xnacc,
du3HKa U TepMOJMHAMHUKA Ipaxmuxko-
OpPUEHMUPOBAHHOE
3auamue
Jlexkuus Kommbrotrepasie cumysiiuu Komnviomepnoie
C DJIEMEHTaMHU Macrep-knacc CUMYTIAYUU,
00paTHOM CBsI3K | [IpaKTHKO-OPMEHTUPOBAHHOE Macmep-knacc,
Pasnen 3. DnekrpudecTBo
3aHATHE IIpaxmuxko-
OpPUEHMUPOBAHHOE
3auamue
Jlexkuus Kommbrotrepable cumyisiuu Komnviomepnvie
C DIIEMEHTaMH MacTtep-kiacc CUMyAYUU,
Pasgexn 4 Marsernsm 00paTHOM CBsI3K | [IpaKTHKO-OPMEHTUPOBAHHOE Macmep-xnacc,
3aHATHE Ipaxmuxo-
OpPUEHMUPOBAHHOE
3ausamue
Jlekuust KomnbroTepHbie cuMyIsnn Komnvromepruie
Paznen 5. OnTuka C DJIEMECHTaMHU Macrep-kiacc cumynayuu,
00paTHOM CBsI3H [IpakTHKO-OpUEHTUPOBAHHOE Macmep-knacc,



http://moodle.asu.edu.ru/

3aHATHE IIpaxmuxo-
OpUEHMUPOBAHHOE
3anamue
Jlexuust Kommerotepusie cumymsauun | Komnwsromephule
C DJIEMEHTaMHU Macrep-kiacc CUMYTIAYUU,
Paznen 6. AtomHas 00paTHOM CBsI3H | [IpaKTUKO-OPHEHTHPOBAHHOE Macmep-xnace,
du3uka 3aHsTHE Ipakmuxo-
OPUEHMUPOBAHHOE
3anamue

6.2. MadopmarimoHHbIe TEXHOJIOTHH

[Ipu n3yyenun aucuunianHbl «PU3KKa» UCIOIb3YETCA CUCTEMA YIPABICHUS 00y4eHHEM
Ha wiatpopme Moodle, coznannas B AcTpaxaHCKOM rocymapcTBeHHOM yHuBepcutere (AIY) ¢
2012 roga. OHa npeaocTaBiIsieT BO3MOXHOCTh KPYTJI0CYTOYHOIO JOCTyNa K pecypcam (yueOHbIM
MaTepuaiaMm) Kypca, Ha KOTOpbI€ IMOAMHMCAH CTYIEHT, €ro HMHTEPAKTUBHBIM JIEHCTBUSIM
(HEe3aBHCUMO OT MECTOHAXOXJEHHs), a MpenojaBareisiM — MmiaaropMmy i ONepaTUBHOTO
00HapoJOBaHMs BBICTABIIIEMBIX OLIEHOK, BaXKHBIX COOBITHMI W wuaed, Ui MHPOPMUPOBAHUS
CTYJICHTOB 00 M3MEHEHMsIX B y4eOHOM mporecce. [1o m3ydaemoi TUCIUIUIMHE HA BHIOpaHHON
wiatrgopmMe pasMelIeHbl 3aJaHusl Ul MPAKTUYeCKUX 3aHSATHH, KOHTPOJIbHBIE U TECTOBBIC
3ajaHus, Keic-3agauu. Ilnardgopma mo3Bossier peanu3oBbIBaTh Kak OO0ydaroliMid, TaKk M
KOHTPOJIbHBIN PEXXUM BBIOJHEHUS 3a1aHHUM.

JUis caMOCTOSITENIbHOM IOATOTOBKM B HACTOALIEE BpeMs CTyJAEHTaM Ipejajiaraercs
JOCTYI K CalTy JQUcTaHIMOHHOrO oOydeHus http://moodle.asu.edu.ru/, Ha KOTOPOM BBLIOKCHBI
JICKIIMOHHBIE MaTepHajbl, MAaTEpPHAIbl K MPAKTHUECKUM 3aHSATHIM, BKIIOYAIOIIUE pa30OpaHHbIC
3a/lauyd U 3aJa4dl JUIsl CAMOCTOATENIbHOIO PEIIEHUs] C OTBETaMU, TPEHHUPOBOUHBIE TECTHI, JJIS
JIOCTyTa Ha CAalT JIOTHHOM U MapoJjieM JUIsl IOCTyIa SBJISIETCS. HOMEP 3a4€THOW KHUKKH.

Taxxke Kak MCTOUYHUK WH(GOPMALMU IIUPOKO UCTIOIB3YIOTCS SJIEKTPOHHBIE YYEOHUKH U
pa3IuyYHbIE CalThl Kak Ha JOTOBOPHOM OCHOBE (cMOTpu M. 6.3), Tak M HaxXoZsIIMecs B
CBOOOJTHOM JIOCTYIIE.

Wutepner u IT TexHOMOTMM IIMPOKO HCIOJB3YIOTCA MpPU TOATOTOBKE JIEKIUH,
MIPE3EeHTAlNN, KeC-3aJaHui U TIp.

Metoauueckie yka3zaHUS PEKOMEHIYETCs IPUHOCUTh Ha KaXIO€ 3aHsITHE, YTOOBI
«OTCIJIEKUBATh» PACCMOTPEHHUE BOINPOCOB INPEAYCMOTPEHHBIX JJISi OTBETOB HAa KOJUIOKBHYMaX.
Kpome Toro HeoOxoauMasi iuTeparypa BbIJAaeTCsl B 3JICKTPOHHOM Buie, B popmate .djvu u pdf.
CryneHTsl nepel KakI0W JIeKUUeW U3ydaroT MaTepHalibl, MOJy4YEHHbIE OT IPErnoJaBarelis Ha
npeaplaymend Jexkuuu. [ ToBBIMIEHUs pEeWTHHTra i CTYASHTOB pa3paboTaHa cucTeMa
JIOTIOJTHUTENBHBIX 3aHATHH, BKIIOYAIOMIMX B Ce0S MCCIENOBATENbCKUE, TEXHUYECKHE MU
npakTH4eckue 3a1anus. [loayunTs UX MOKHO B T€UEHHE MEPBBIX ABYX HENEIb HHAWBUYAIBHO.

C ucnosnb30BaHNEM U3YyYEHHBIX METO/OB peIIeHUs 3a/1au pa30uparoT JOMAIlHUE 3a/1auu
U MPEACTABISAIOT UX HA 3aHATUSIX. J{J11 BBICTABIEHUSI TMPOMEKYTOUYHOTO U UTOTOBOTO PEHTHUHIOB
pa3paboTaHa cucTemMa JOMAIIHUX U ayIUTOPHBIX KOHTPOJIbHBIX PaboT.

@opMBI  KOHTPOJISL: KOJUIOKBUYMBI, TEMAaTUYECKHUE TECThl, TEMATHYECKHUE CpE3bl,
KOHTPOJIbHBIE PaOOTHI.

6.3. IlporpammHoe oOecrieueHHE, COBpEMEHHbIC MpodeccHoHaabHble 0a3bl  JaHHBIX
1 HH(GOPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI

6.3.1. [IporpammHoOe obecrieueHne

1. Dnexrponnsiii Katajgor Hayunoii oubnnorekn AI'Y Ha 6aze MARK SQL HIIO «Uudopm-
cuctemy»: https://library.asu.edu.ru.

2. DnekTpoHHass OMONIHMOTEKa «ACTPaxaHCKUH TOCYIAPCTBEHHBIM YHHUBEPCUTET» COOCTBEHHOM
reHepaiuu Ha aekTponHoit miargopme OO0 «BUBJIMOTEX»: https://biblio.asu.edu.ru.

3. DnekrpouHslii karanor «Hayunbie sxxypaanst AT'Y»: http://journal.asu.edu.ru/.

4. TocynmapctBeHHass wH(poOpMaIMOHHas cucTeMa «HanmoHanbHas >JI€KTpOHHAs OMOIHOTEKA



http://moodle.asu.edu.ru/
https://library.asu.edu.ru/
https://biblio.asu.edu.ru/
http://journal.asu.edu.ru/

(HOb)» — ®enepanbHas rocymapcTBeHHas WHGOPMAIMOHHAS CHCTEMa, OOCCIEYHMBAIONIAS CO3JAHHE
€IMHOTO POCCHICKOTO 3JEKTPOHHOTO IPOCTPAHCTBA 3HaHMI: http://H6.pd.

5. Dnexrtponnas Oubnuorteka muccepraumii (OB) PI'B - Poccwuiickas rocymapcTBeHHas
oubnmoteka (PI'b): http://dvs.rsl.ru.

6. Dnextponnas OubOamoreunas cucrema (DBC) OOO «llomurexpecype» «KoHcymbrant
cTyaenTa»: www.studentlibrary.ru.

7. DnextponHas GuGnMoTeuHas cucTema u3narensctea FOPAUT pasnen «JlerenmapHble KHETHY.

8. YuuBepcaibHas cripaBoOYHO-MH(POPMAIIMOHHAS ITOJHOTEKCTOBAs 6a3a JaHHBIX MIEPHOANYECKUX
n3gaauiit OO0 «MBUC»: http://dlib.eastview.com/

9. Hayunas onekrponnas Oubmmoreka eLIBRARY.ru OOO «PYHDb» - kpymnHenmwii
poccwuiickuii napopmannonusiii mopra: http://elibrary.ru

HepequL JJMIICH3NOHHOI'O y‘IC6HOI‘0 IIporpaMMHOIO o0OecreueHus

Hanmenosanue
IIPOrPaMMHOI0 Hasnauenue
oOecrieyeHust

Adobe Reader | TTporpamma ajist IpoCMOTpa JIEKTPOHHBIX TOKYMEHTOB

Moodle | O6pa3zoBatenbhbiii moptan ®I'EOY BO «AT'Y»

Mozilla FireFox | Bpay3zep

Microsoft Office 2013, | Oducuas mporpamma
Microsoft Office Project
2013 , Microsoft Office
Visio 2013

7-zip | ApxuBarop

Microsoft Windows 7 | OmnepannonHas cuctema
Professional

Kaspersky Endpoint | CpeacTBo aHTHBHPYCHO# 3aIIATHI
Security

Ilepeuens nuyeH3UOHHO20 NPOSPAMMHOZ0 0becneyenus

[Tporpamma ist MPOCMOTpA MEKTPOHHBIX JIokymMeHToB AdobeReader

Bupryanbnas oOyuaromnias cpena [Tnatrdopma aucranumonsoro odyqenus LMS Moodle

Bpaysep Mozilla Fire Fox

[Maker opucHbix nporpamm MicrosoftOffice 2013,

Microsoft Office Project 2013, Microsoft Office Visio 2013

ApxwuBatop 7-Zip

Onepanuonnascucrema Microsoft Windows 7 Professional

CpencrroantuBupycHoizanurel Kaspersky Endpoint Security

Co3anue TpexMepHBIX aCCOMATHBHBIX MOJIEel OTAEIbHBIX 3JIEMEHTOB U COOPHBIX KOHCTPYKIIMH
u3 Hux KOMPAS-3DV13

Bpaysep GoogleChrome

[NakeT npuKIaIHBIX IPOrpaMM JIJIsl pellieHHs 3a1a4 Texauueckux Beraucienniit MATLABR2014a

Kpoccmnatdopmennas cpena paspadorku CodeBlocks

6.3.2. CoBpemeHHble mnpodeccuoHanbHble 0a3bl JaHHBIX M HH(OPMAIMOHHBIE
CIIPaBOYHbBIE CHCTEMBbI
OnekTpoHHbId KaTanor Hayunoii oubnuoreku AI'Y Ha 6aze MARKSQL HITO «Mubopm-cuctem».
https:/library.asu.edu.ru
OnextpoHHbIi KaTanor «Hayunsle xypHansl AI'Y»: http://journal.asu.edu.ru/
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VYHuBepcanbHas CIPaBOYHO-MH(POPMAIIMOHHAS IOJHOTEKCTOBas 0a3a MAaHHBIX HMEPHOANYECKHX
mganuii OO0 "UBUC". http://dlib.eastview.com

HUwms nonvzosamens.: AstrGU Ilapons: AstrGU

DnekTpoHHO-0MbIMoTeunas cuctema elibrary. http://elibrary.ru

KopriopatuBHbeIE  mpoeKT  AccolManyy  pPErdOHANbHBIX  OMOJIMOTEYHBIX  KOHCOPLIMYMOB
(APBMKOH) «MexpernonanbHas aHanutadeckas pocnuch crarein» (MAPC) - cBomnas 0a3a JaHHBIX,
coJieprKalias MoJIHY0 aHaIUTHYecKyto pocniuchk 1800 Ha3BaHMI KYpHAJIOB 110 Pa3HBIM OTPACISIM 3HAHUU.
VY4acTHUKM NpOEKTa IPEAOCTABIAIOT IPYr OPYry 3JEKTPOHHBIC KOMHMU OTCKAHHMPOBAHHBIX CTAaTeH W3
KHHT, COOPHUKOB, KYPHAIIOB, COIEPKAIIIXCS B OHIAX MX OMOIHOTEK.

http://mars.arbicon.ru

CrpaBounas npaBoBas cucreMa Koncynprantlliroc.

ComepXuTcss OTPOMHBIM  MacCHB  CIIPAaBOYHON IPaBOBOW HMHGOPMAIMH, POCCHICKOE |
pEerMOHANBHOE 33aKOHOAATENBCTBO, CYACOHYIO NPAKTHKY, (PMHAHCOBbIE W KaApOBbIE KOHCYJbTAIWU,
KOHCYJIbTalluU Uil OIOKETHBIX OpraHU3aluii, KOMMEHTApHH 3aKOHOJATEIbCTBA, (POPMBI JOKYMEHTOB,
IIPOEKTHl HOPMATHBHBIX IIPABOBBIX AaKTOB, MEKAYHAPOAHbIC IPABOBBIE aKThI, IIPABOBBIC aKTHI,
TEXHUYECKHE HOPMBI U IIPaBUIIA.

http://www.consultant.ru

Hudopmarmonno-mpaBoBoe obecrieuenne «Cucrema 'APAHT».

B cucreme 'APAHT mnpencraBnens! ¢enepaibHble U PETHOHATBHBIE TIPABOBBIE aKTHI, CyleOHas
MPaKTUKA, KHUTH, SHIWKIONEAWH, WHTEPAKTUBHBIE CXEMBI, KOMMEHTapUH BEAYIIUX CIEIHAIUCTOB H
MaTepHaibl H3BECTHBIX MPOPECCHOHAIBHBIX HW3JaHWH, ONAHKH OTYETHOCTH M 00paslbl JOTOBOPOB,
MEXIyHapOIHbIE COTTIALICHNUS, IPOCKTHI 3aKOHOB.

[MpenocTapnsier goctyn K (eaepalbHOMY M PErHOHATBLHOMY 3aKOHOJATEIbCTBY, KOMMEHTAPUSAM U
pasbsicHeHHsIM 13 BeAyliux npodeccroHanbHeix CMU, kHMraM ¥ OOHOBISIEMBIM SHIMKJIONEIHSIM,
TUHOBBIM (oOpMaM JOKyMEHTOB, CyINeOHOH MpaKTUKE, MEXAYHAPOOHBIM [IOTOBOpaM U Opyrou
HOpMaTHUBHOW WHQopMmarnwu. Bcero B Hee BKIOueHO Oonee 2,5 MIH IOKyMEHTOB. B mporpamme
npencTasieHsbl JoKyMeHThI Oonee 13 000 enepanbHbIX, perHOHAIBHBIX H MECTHBIX SMUTEHTOB.

http://garant-astrakhan.ru

EnuHoe okHO focTyna k oOpazoBareibHbIM pecypcam http://window.edu.ru

MuHucTepCcTBO HayKu u BBICLIETO oOpa3zoBaHHs Poccuiickoit Denepannu
https://minobrnauki.gov.ru/

MunucTepcTBo npocBerienus Poccuiickoit denepanun https://edu.gov.ru

OdwunmaneHeiii nHGOpMarmonHslid nopran EI'D http://www.ege.edu.ru

deepanbHOE areHTCTBO 0 AexaM monoaexu (Pocmononesxs) https://fadm.gov.ru

OenepanbHas  cmyx0ba 1o Ham3opy B chepe oOpazoBanuss u  Hayku (PocoOpramzop)
http://obrnadzor.gov.ru

Caiit rocymapcTBeHHO# mporpammbl Poccuiickoit ®@enepannu «loctymnas cpema» http://zhit-
vmeste.ru

Poccwuiickoe ABMKeHUE MIKOJIBHUKOB https://pam.pd

7. ®OHJ] OHEHOYHBIX CPEACTB JJI5s1 HIPOBEAEHUA TEKYIIEI'O KOHTPOJIA
N ITPOMEXYTOYHOU ATTECTALUHA 11O JUCHUAIIVIMHE (MOAYJIIO)

7.1. IlacnopT (hoHa OIIECHOYHBIX CPEACTB

[Ipu mpoBeneHUHN TEKYIIET0 KOHTPOJIS M MPOMEKYTOYHON aTTECTAIlMH MO JAUCIUILINHE
«Du3uka» npoepseTcs CHOPMUPOBAHHOCTh Y OOYYAIONIMXCS KOMIICTCHIIMH, YKa3aHHBIX B
pa3nene 3 HaCTOSIIEH NpPOrpaMMBbl. DTamHOCTh (POPMHUPOBAHUS JAHHBIX KOMIETCHIIMNA B
MPOIIECCe OCBOCHHUS 0O0pa30BaTEIBHOW TPOTPAMMBI  ONPEIEISCTCS  TOCIEI0BATEILHBIM
OCBOGHHEM JUCIUIUIMH (MOAYJEeH) W TPOXOXKACHHEM TPAKTHK, a B TIPOIECCE OCBOCHUS
JUCIHUITIINHBI (MOJIy.]'I?I) — I1I0CJICJOBATCIIbHBIM JOCTHKCHHUEM pCSYJ'II)TaTOB OCBOCHUA
COZIepKaTeNhbHO CBA3aHHBIX MEKIY COOOM pa3zesioB, TEM.

Tadauua 6.
CoorBercTBHE Ppa3fenoB, TeM AHUCHMIUIMHBI (MOAYJsA), PpPe3yabTATOB O00y4YeHHs
Mo JUCUMILIIMHE (MOXYJII0) M OLIEHOYHBIX CPEACTB
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KonTponupyemsiii pa3znen, Tema Koa konTponupyemoi HaumenoBanue
JUCHUTITUHBI (MOTYJIs1) KOMIIETCHIINU OLIEHOYHOT'O CPEACTBA
Paznen 1. dusndeckue OCHOBEI OIIK-2 1. Bonpocst st coGece10Banus
2. TecToBbIe 3aAaHUs
MEXaH1KH 3. 3ajanne Ha KOHTPOJIBHYIO paboTy
Pasnen 2. MOJIeKyJI}IpHa}I (bI/ISI/IKa - OIIK-2 1. Bompocsr miist cobecemoBaHus
2. TecToBble 3aJaHUS
TCPMOAMHAMHIKA 3. 3ajanne Ha KOHTPOJIBHYIO paboTy
OIIK-2 1. Bompocsr miist cobecemoBaHus
Paznen 3. DnekTpudecTBo 2. TecToBBIE 3aMaHUs
3. 3ajaHre Ha KOHTPOJIBHYIO paboTy
OIIK-2 1. Bommpocsr miist cobecemoBaHuS
Pasnen 4. Maraetusm 2. TecToBBIC 3aMaHUA
3. 3alaHne Ha KOHTPOJIBHYIO paboTy
OIIK-2 1. Bonpockl a1 cobece10BaHus
Pazmen 5. Omnrruka 2. TecTOBBIE 3aAaHUS
3. 3ajaHue Ha KOHTPOJIbHYIO paboTy
OIIK-2 1. Bonpockl a1 cobece10BaHus
Paznen 6. AtomHas ¢usnka 2. TecToBbIE 3a/1aHUsL
3. 3a1aHne Ha KOHTPOJIbHYIO paboTy

7.2. Onucanue mokaszarTejedl M KpUTepHeB OIEHUBAHMS KOMIIETEHUMH, ONMCAHUE
IIKAJI OLeHUBAHUS

B kauectBe (hopM Tekyllel aTTecTallMM HCIONb3YIOTCS Takue (OPMBI, KaK MpOBEpKa
JIOMAIITHUX 33JIaHUH, KOHTPOJIBHBIC PA0OTHI, YCTHBIC OMPOCHI, KOJUIOKBHYMBI.

I[IpomexyTOUHBINE KOHTPOIH UMeEET (OpMYy KOHTPOJIBHOH paboThl, B KOTOPOH
OIICHUBACTCS YPOBEHB OBIIAJCHHS O0YJIAOIIMMHUCS 3HAHUSIMHU T10 TIPEMETY.

B coorBerctBun c IlonoxeHunemM O pEHTUHTOBOM CHUCTEME OIEHKHU YCIIEBAEMOCTH
CTYJICHTOB BO BpeMsl IMOCIEIHEH KOHTPOJHHOW HEIENIH CEeMeCcTpa IPEenoaaBaTeib IOJIBOIANT
UTOTU PA0OTHI KaXJOTO CTYJACHTa U OOBSBIAET pe3yabTaThl cTyneHTaM. OJHAKO €CH CTYACHT
JKEJIaeT YIYYIIUTh CBOW PEHUTHHT M0 AWCIUILIMHE, €My IPEIOCTaBISICTCS IPaBO HAOPaTh
JOTIOTHUTEIIbHBIE OallIbl — MepenucaTh KOHTPOJIbHbBIE pa0OThI, KOJUIOKBHYM, TepecaaTh TECTHI,
BBITIOJTHUTH JTOTIOJTHUTEIBHBIC 33JJaHUS, YIaCTBOBATh B IMTPOSKTE U T.II.

[TockonpKy MUCHUIUIMHA MPENOAAETCS B TEUEHHUE OJHOTO CEMECTpa, JUIsl BHICTABICHUS
WUTOTOBOW OIICHKM Ha JK3aMEHE BBIBOJMTCS CPETHUN Oal mo JuciuIninHe. B ciiydae ecnu
cpenHuil Oamn cocTaBisieT He MeHee 61, W CTyIEHT COrjlac€H C HMTOTOBOHM OIICHKOH, emy
BBICTABJISIETCS OI[EHKA COTJIACHO IIKaJe MepeBo/ia:

- 710 59 6amnoB — «HEYJOBIETBOPUTEIHLHOY;

- 0T 60 10 69 6amIOB — «YJIOBJIETBOPUTEIHLHOY;
ot 70 110 89 6a/UI0B — «XOPOIIO;
ot 90 1o 100 6aI0B — «OTIUIHO).

Tab6auna 7.
Iloka3aTe/iu OLleHUBaHUsI Pe3yJIbTATOB 00y4eHHMs B BU/Ie 3HAHU I
IMxana
Kpurepun oniennBanus
OLICHUBAaHHUS
JEMOHCTPHUPYET TJIYOOKOE 3HAHHE TEOPETHYECKOTr0 MaTephaia, yMEHHE
5 000CHOBAaHHO M3JIaraTh CBOM MBICIIH 1O 00CYKIaeMBbIM BOIPOCAM, CIIOCOOHOCTH
«OTJIUYHOY» | MOJTHO, TPABWUJIBHO M apPTyMEHTHPOBAHO OTBEYATh HA BOIPOCHI, MPUBOIUTH
IpUMEPHI
4 JIEMOHCTPHUPYET 3HAHWE TEOPETHUYECKOTO MaTepHalia, €ro TOCIeJ0BaTEIIHbHOE
«XOpOIION U3IIOKEHUE, CIOCOOHOCTh TPUBOIUTH MPHUMEPHI, AOMYCKAeT €IUHUYHBIC
OImMOKH, HCTIPABIIIEMbIC TTOCJIC 3aMEYaHHS TIPETO1aBaTes
3 JEMOHCTPHpPYET  HEMoJHOoe, (parMeHTapHoe 3HAaHWE  TEOPETHUYECKOTO
«YZOBJICTBOPHU | MaTepuasia, TpeOyroliee HaBOSIIMX BOIMPOCOB MPEMOJaBaTelis, JOMyCKaeT




IIkama
Kpurepun onieHnBanus
OLICHUBAHUS
TEJILHOY CYIIECTBCHHBIC OMIMOKKM B €ro H3JI0KCHHH,3aTPYIHICTCA B IPUBEIACHHUH
IPUMEPOB ¥ (HOPMYITHUPOBKE BHIBOJIOB
2 JIEMOHCTPHUPYET CYIIECTBEHHBIC MPOOEIbl B 3HAHUH TEOPETHICCKOr0 MaTepHalia,
HEYIIOBIICTBO | HE CHOCOOEH €ro W3J0XHTh W OTBETHUTh HA HABOMSAIIMNE BOIPOCHI
PUTEIILHO» | MPEIoIaBaTelisl, He MOXKET IMPUBECTH PUMEPHI
Taoauna8.
IMoka3are/u onleHNBaHNS Pe3yJILTATOB 00y4YeHHUsI B BHJIe YMEHHUIl M BJIaJIeHUii
IIkama
S —— Kpurepun orieHUBaHHS
JIEMOHCTPHUPYET CIIOCOOHOCTh NMPHUMEHSATh 3HAHHE TEOPETHYECKOTO MaTepuaja
5 Opyd  BBIOJHCHUM 3aJ@aHHUi, IOCIECOBATEIIbHO W IPABWILHO BBIOJHSET
«OTIUYHO» | 3aJIaHUs, yMEET O0OOCHOBAHHO M3JIaraTh CBOM MBICIU M JIeNIaTh HEOOXOIMMBbIC
BBIBO/IBI
JICMOHCTPUPYET CIOCOOHOCTh MPUMEHATh 3HAHHE TEOPETHUYECKOr0 MaTepualia
4 IPH  BBINOJHCHUM 3aJlaHUM, IIOCJICOBATEIbHO W TMPABHJIBHO BBIIOIHSICT
«xopomIoy 3aJlaHus, yMeeT OOOCHOBAaHHO M3JIaraTh CBOM MBICIHM U JIeJaTh HEOOXOIUMBIC
BBIBOIbI, JIOIYCKACT C€JAMHUYHBIC ONIMOKH, WCIpaBIIIEMbIC IOCIE 3aMEYaHUs
npernoaBaTesis
3 JEMOHCTPUPYET OTACIbHBIC, HECHCTEMATH3MPOBAHHBIC HABBIKH, HCIIBITHIBACT
«yJIOBJICTBOPH | 3aTPyAHEHHUS M JONYCKACT OMIHMOKHM TNPH BBHIMOJHCHUH 3aJaHHM, BBIIOIHICT
TEJIBLHOY 3aJ]aHKe TI0 TI0JICKa3Ke MPENoIaBaTelis, 3aTPyAHIETCs BOOPMYIHPOBKE BHIBOJIOB
2 HE croco0eH NMPABIIILHO BBITTOJIHUTE 33 JaHUS
«HEYIIOBIIETBO
PHUTETHHO

7.3. KoHTpOJIbHBIC 33JaHUS ¥ HHBIE MaTepUabl, HEOOXOIUMBIC JIJIsl OIICHKH PE3yJIbTaTOB
00y4YeHHs M0 TUCIUIUINHE (MOIYITIO)

Bonpocs! k kommokBuymy Ne 1
Du3nyecKue 0CHOBbI MEXaHUKHU

Mexanuueckoe aBmkeHue. Cucrembl orcueta. MarepuaibHas — TOYKa.

Tpaexropus. Ilepememenne u mytb. CKOpPOCTP M yCKOpeHHE. TaHreHualbHOE H
HOPMaJIbHOEYCKOPEHHUS.

JIBrKeHNEe MaTEepUAIbHON TOUKH 110 OKPYKHOCTH. CBSI3b MEXY JINHEHHBIMU U
YIJI0BBIMU XapaKTEPUCTUKAMMUIBUKEHUS.

[Tepssiit 3akoH HetoToHa. MHepuuansHble cuctemsl otcueta. [IpeodpasoBanust
lNanmnes. [IpuHIMIT OTHOCUTENBEHOCTH. " paHUIBI MPUMEHUMOCTH KJIACCHYECKONMEXaHUKH.

Bsaunmopeiicteue Ten. Cuna, macca. Bropoii 3akon Herotona. mmynsc
(KOIMYEeCTBO ABMKECHUS).

Tperuit 3axkon HproToHa. M3o0nmpoBaHHas cuUCTEMa MAaTE€pUAIBHBIX Tel. 3aKOH

COXpaHEHHUs uMIyiabsca. Buasl cun B Mmexanuke. Cuiibl ynpyroctd. CUIBITPEHUS.

Cunel  Tarorenus. lleHTpanbHble cuibpl. ['paBUTallMOHHOE TOJE U €r0O
HanpspKeHHOCTh. [losie cuibl TskecTH BOMM3U3eMITH.

[ToHsTHE O HEMHEPIMAJIBHBIX cUCTeMax oTcuera. Pabora. PaGora mepemeHHOM
cwiibl. MomHocTh. KoHcepBaTuBHbBIE 1 HEKOHCEpBAaTUBHbIE CUIIbl. [lOoTeHIMaNbHAsS SHEPIHSL.
CBs3b MEXKY CUJION U TOTEHIHATIBHONIHEPTUEH.

OHeprusg ynpyro aepopmupoBanHoro tena. [loTeHman rpaBUTalMOHHOTO MO U



10,

14

ero rpaaueHTt. Kunernueckas sneprus. [lonHas MexaHnuyeckast SHEPrus CUCTEMBI Tell. 3aKOH
CO- XpaHEHUS SHEPIUU B MEXAHUKE. Y CIIOBUSI PABHOBECUSCUCTEMBI.

[Tonstue aOcomoTHO TBepAoro Tena. llocTynmarenbHOoe W BpamaTeabHOE
nBkeHue tena. Yuceno creneneit cBodonapl. LlenTp nHepuuu (Macc) TBepAoroTena.

MowmenT cuiibl. MoMmeHT uHepiuu. OCHOBHOM 3aKOH JUHAMUKH BpalaTeIbHOTO
JNBUKEHHS. MOMEHT HMMIyJbca. 3aKOH COXPAaHEHHs] MOMEHTa uMIlyibca. KuHernueckas
SHEPTHUs TeJla BPaIlarouIerocs BOKPYT HEMOABHKHONOCH.

[lepuoanueckue aBmwkenusa. KonebarenpHble mponecchl. ['apMoHHYeckue
kosjeOanus. OCHOBHbIE XapaKTEPUCTUKHU KoJeOaTelIbHOro IBMKEHMS: aMILTUTyda, (asa,
4acrora, rnepu- OZl. YpaBHeHue TapMOHUYECKUX Kosie0aHui. JnHamuka
rapMOHHYECKUXKOICOaHU .

CBobOoanbie konebanus. KBasuynpyrue cuiibl. Matematndeckuid 1 (pU3NIECKuit
MasTHUKHA. KnHeTndeckasi, MOTeHIMAIbHAs U TIOJTHAS SHEPTHUS TAPMOHHYECKOTO KOJICOaHMS.
[Mapmonnueckuii OCLIILIISATOP. 3aryxarouiue Kose0aHusl. BrinyxaeHHbie
kosebanus.Pe3onanc.

O6pazoBanue BosH. [IpoionbHbIe U TIONIepeUHble BOJHBL. BOTHOBAs MOBEPXHOCTD
u pponT BosHbL. [TpuHiun I'oiirerca. YpaBHeHue MII0CKOH BOTHBL. JlinHA BOHBL. [IpuHIMIT
cyneprio3uniui. KorepeHtHbie UCTOUHUKHN BOJHBL. MHTEepdepenius BoaH. CTOSYHE BOIHBI.
[TonsaTue o nudpakuuy BOIH. DHEPTUs BOIHBL.3BYK.

[Ipunuun otHocuTeNnbHOCTH OuHIITEHHA. [locTynar o ckopocth cBeta B
BakyyMme. I[Ipe- oOpazoBanus Jlopenmna u ux cieactBusi. OTHOCHUTEIBLHOCTh MPOMEKYTKOB
BPEMEHH MEXAY COOBITUAMU. PenaTUBHCTCKMIA 3aKOH CIOXEHHs CcKopocTeil. Macca,
HUMITYJIEC U SHEPTHUS B CIIEIMATBHON TE€OPUHU OTHOCUTENBHOCTHU. JleeKT Macc, yCTOMUNBOCTh
CHUCTEMBI B3aUMOJACHCTBYOIMXYaCTHULI.

Bompocs k komnokBuymy Ne 2
MouJgekyasipuas gu3nka U TepMOIMHAMHMKA

1. [Tpeamer monexynasipHoi (pusuku. CucTeMbl OOJBIIOrO YUCIIA YaCTHIl U METO/bI
UX ONHUCaHMA. ArperaTHble COCTOSHUS BelecTBa. Mojenb uaeanbHoro rasa. OcCHOBHOE
YpaBHEHHE  MOJIEKYJIIPHO-KMHETHUYECKOW Teopuu ujaeanmbHoro raza. CpenHss
KHHETHYECKasi SHEPT s MOJIEKYJI UTeMIIepaTypa.

2. Pacnpenenenne monexkyn mo ckopoctsMm. @yHKIMM pacnpenerneHus Makcesa.
XapakTepHble CKOPOCTH JIBIDKEHHS MOJIEKYN HIeaJbHOro Tasza. bapomerpudeckas
dopmyna. Pacnpenenenme bonpliMana. 3akoH pPaBHOTO pacHpeiesieHUus HSHEPTrUuu
MOJIEKYJI TIO CTETICHSIM CBOOO/IBI.

3. CronkHoBeHHE MoJIeKyN. SIBieHHs mepeHoca: AudQy3us, BHyTpEeHHEE TpEHUE,
TEIIONPOBOAHOCTD.
4. DEHOMEHOJIOTUYECKOE ONMCAaHUE COCTOSHUSA UAcanbHOro rasa. Ilapamerpsl

COCTOSAHUA: NaBJICHUC, TEMIICpATYypa, 00BeEM.

5. ITpoueccol B razax. ['a3oBble 3akoHbI. Y paBHeHHeMeHieneeBa-Kianeipona.

6. [lepBoe Hawamo TtepMoauHaMuKHu. Pabota, TerioTa, BHYTPEHHSISI DHEPIHUS.
Anunabaruueckuii mpornecc. [IoHATHE TEMTIOEMKOCTH UEaIBHOTO Ta3a.

7. N300apuueckuii, N30XOpUUYECKUN M HM30TEPMHUUECKUIH MPOLECCH B HJICATBHBIX
razax. TemnoeMKOCTb HJI€aIbHBIX T'a30B MPH MOCTOSHHOM OOBeMe M IpPU MOCTOSTHHOM
JTaBJICHUH. VYpaBHeHMe IIOJINTPOIIBI. Pabora  mpaeanbHOrO rasa npu
pa3IMYHBIXIIPOLIECCaX.

8. Bropoe nauano repmoguHaMuku. OOpatumbie 1 HEOOPATUMBIE TIPOLIECCHI.



10.

11.
12.

13.

14.

Huxnuueckue mnpoueccol. Ilukn Kapuo. KIIJ umkna Kapno. HepaBeHcTBO
Knazuyca. OuTponusi. 3akoH BO3pacTaHusi SHTPOIIHH.

VYpaBHEHHE COCTOSIHMSI pealbHbIX Ta30B. Teopermueckue M30TepMbl BaH-aep-
Baanbca u skcriepuMeHTanbHbIE U30TEPMBL. KpUTHUYeCKOoe COCTOSIHUE U €r0 MapaMETPHI.
@Da3oBbIe IEPEXOBI.

CTpOCHI/IC KHUIKOCTH. MOJ'ICKy.]'IprHOE JaBJICHUEC, ITIOBEPXHOCTHBIC ABJICHUA B ) KUIKOCTH.
Kpucrannuueckue u amopdubie Tena. [loHarne o XapakTepe TeIIOBOTO

JIBUKCHHSI B TBEPABIX TellaX. TeraoBoe paclIMpeHHe M TEIUIOEMKOCTh TBEPJBIX TEI.
3akoH /[rononra u IlTu.
Arperatable coctosiHus BemlectBa. [lonsitue ¢aspl.  Kpucrammzauus u
riaBsieHue. Mcnapenue nKoHaeHCalusl.
TemnoTa ¢azoBoro nepexonaa. YciaoBue paBHoBecus (as. JluarpamMma cocTOsIHUS.
TporiHasTOUKA.
JlabopaTopHasi padoThl 10 MeXaHUKeE

1. Tloryomenue ynpTpa3Byka BO3AyXoB. HaxokaeHue AIMHBI BOJHBI M CKOPOCTH
yIABTPa3ByKa METOJOM CTOSYMX BOJH. WHTepdepeHIus yinbTpa3Byka OT ABYX
TOYEUHBIXMCTOYHUKOB.

2. Wzyuenun s¢ekra Jlomnepa BaKycTHKE.

3. 3aBHCHUMOCTHL MOMEHTA HHCpOHUH OT PAaCCTOAHHUA OO0 OCHU BpAICHUA. 3aBHCHUMOCTh
MOMCHTa MHEPLUUHU OTMACCHI.

4. VYraoeon kodddumuent ymnpyroctu. Teopema Illreiinepa. MoOMEHT HHEpIUU Tem
pa3Hoi (GOPMBI.

5. llentpobexnascuna.

6. IlpsmonuHeiiHoe paBWXKeHHe. PaBHOyCKOpeHHOe JBUXKEHHE. PaBHOYCKOpeHHOE
JBUKEHHE HA HAKJIOHHOW IUIOCKOCTHU. PaBHO3aMeasieHHOE ABM)KEHUE Y 1apHas cuia
u umnynsc. CoxpaHe-HME HMIIyJbca IIpU ILEHTPAJIbHOM YIPYroM YJape.
CoxpaHeHue wuMIyJabca TMpH LEHTpaJbHOM HeynpyroMm ynape. CoxpaHeHue
UMIyJbCa IpPU LEHTPaIbHOM YIPYIOM MHOTIOKpaTHOM yna- pe. CoxpaHeHue
UMITyJIbCa MPU HEHTPAIbHOM HEYIIPYroM MHOTOKpaTHOMY/Iape.

7. TlpoBepka OCHOBHOTO 3aKOHa JWHAMHUKH BpAIIAaTEJILHOTO JBM)KEHUS Ha
KpecTooOpazHoM Ma-aTHukeOoepoOeka.

8. MastHukMakcBea.

9. Hzmepenue yckopeHHsi CBOOOTHOTO MAJACHUS HA MAIIMHEATBY/IA.

10. Onpenenenne yCKOpeHUs! CUIIBITSHKECTH TIPH TIOMOIIM MAaTEMAaTHYECKOro ¥ 000pPOTHOT'O
MAasITHUKOB.

11. KpyrunbHblii OayutacTHYeCKMHMAasTHHK.

12. OnpeneneHre MOMEHTOBHHEPIMN U JTUTICOMIOBHHEPIINN TBEPIBIXTEN U3 KPYTHIIBHBIX
KOJIEOaHHH.

13. 3yvyeHnemareMaTniecKkoroMasiTHUKa.  3ydyeHnedusmdeckoromasTHika.  V3ydeHne
rupockona. Vzydenue 3aTyxatonmxKone0aHui.

14. 3aKOHBI THPOCKOIOB, TPEX OCEBOMTUPOCKOI

15. Usyuenue Teopemsl llITeitnepa npu nomomu yHuBepcaibHON ycraHoBKU KoOpa3
16. MastaunkMaxkcBenia

17. MoMeHT UHEepILUH U KPYTHIIbHBIEKOJIeOaH s

18. MoOMEeHT UHEPIIUU U YTIIOBOCYCKOpPEHHE
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10.

11.
12.

13.
14.

15.

16.
17.

19. OmnpeneneHuie JIMHBI CTOSYNX YIBTPA3BYKOBBIXBOIIH

20. moryomeHne yIbTpa3ByKaBO31yXoM

21. Tlpenomienue yapTpa3ByKa B Pa3IMYHBIX MHOTOIIEIIEBBIXCHCTEMAX
22. IlpenomieHue yabTpa3ByKa B CUCTEME OJIMHAPHOMN M IBOMHOMIIIEIICH

JlaGopaTopHasi paGoThl M0 MOJIEKYJISIPHON (U3NKe U TEPMOTUHAMUKE
JlaGopatopnast pabora Ne 1. Omnpeznenenre MOJIEKYJIIPHON Macchl U
IUIOTHOCTH T'a3a METO/I0M OTKAuKH
JlabopaTtopHnast padota Ne 2. OnpeneneHue BI3KOCTH BO3/yXa KaWLIISIPHBIM METOJIOM
JlabopaTtopnas  pabora  Ne 3. Onpenenenne - kodduimenra_
TEIUIONPOBOJHOCTH METOJOM HArPETOW HUTHU
Jlaboparopuas padota Ne 4. OnpeneneHue Kod3ppuimerHTa B3auMHou gudy3um
BO3/lyXa U BOJSHOTromnapa -
JlaboparopHas pabota Ne 5. OnpenencHre OTHOMIECHUS TETUIOEMKOCTEH BO3/IyXa
MPUIIOCTOSIHHBIX JaBJICHUU HOOBEME
JlaboparopHas padora Ne 6. Onpe/erieHne OTHOMIECHUS TeIIOEMKOCTEH BO3TyXa
IIPU MTOCTOSIHHBIX JAaBJICHUU U 00bEME PE30HAHCHBIMMETOA0M
JlaGopaTtopnast pabota Ne 7. OnpeneneHue TemioeMKOCTA TBEPIbIXTEI
JlaboparopHas pabota Ne 8. Onpenenenne TemIOTH TapoOoOPa30BAHHUSIBOIBI
JlaGopatopnast pabora Ne 9. OmpeneneHue H3MEHEHUS DJHTPONUU MPHU
HarpeBaHUU U IJIaBJICHUU OJIOBA
JlaboparopHuas padota Ne 10. Onpenencaue kodhpureHTa MOBEPXHOCTHOTOHATSIKEHUS

JlaboparopHnas padota Ne 11. IIpoBepka 3axonalllapmns
Jlaboparopuass pabora Ne 12. Omnpenenenue 3akoHa boitns — Mapuorra u
ONPEACICHUECYHUBEPCATBHON Ta30BOUIIOCTOSHHOMN

JlaGopatopHas pabota Ne 13. Onpenenenue ko3ddunmenta Bsa3koct no MetogyCrokca
JlaGopatopHas pabora Ne 14. W3zyuenue nBurarens CTUpIUHTA IPH MOMOIIU

yHHMBEpcaib- HOM yctaHOBKHCobra3
JlaGopatopnast pabora Ne 15. H3ydyeHue 3aKOHOMEPHOCTH W3MEHEHUS
JIaBJIEHUS BOJSIHOT'O Mapa MpH BbICOKOMTEMIIepaType

JlaGopatopHas pabota Ne 16. Pacnipesienenne MosieKys1 MOCKOPOCTIM
JlaGopatopHas pabota Ne 17. M3yueHne HopMallbHOT® pacpeesieHus

CIIy4aiiHOM BEIMYM-HbI HA JOCKel anbToHa

JK3aMEeHALMOHHbIE BONPOCHI. JJICKTPHYECKOE 110JIe B BAKyyMe

1

Kpatkuii nctopuueckuit 0030p pa3BUTHs MPEACTABICHUNA O IPUPOJIE

QJICKTPpHUYCCTBA U MAarH€THU3Ma.

2.
3

4.

3apsn u none. 3akoH Kynona. HanpsoxkeHHOCTD TOJIS.
Teopema Octporpazackoro — ['aycca u eenpuMeHEHHE.

Pabota snekTpuueckoro moss mo nepemMenieHuto 3apsiaa. [lorenumarn.

IloTeHuManbHEIN XapaKTECP IJICKTPOCTATUICCKOT OIIOJIA.

5.

6.

IIpoBOAHUKH U AUIJIEKTPUKH B JJIEKTPHYECKOM 101
[TpoBoguukun B snexktpuueckoM  mone.  [uanekrpuku.  Ilomspusanus

JIUDJIEKTPUKOB. BEKTOPBI MOJIIPU3ALMY U DIEKTPOCTATUIECKOMMH YKLV,
OnekTpoeMKocTh. KOHIEHCAaTOpbl M WX NPHUMEHEHHE. DHEPrus U IUIOTHOCTh
SHEPIUHU 3aps-)KEHHOIOKOHJIEHCATOPa.

DJIEKTPUYECKHI TOK B Pa3JIMYHBIX CpeAax

7. OCHOBHBIE XapaKTEPUCTUKU IEKTPUUYECKOT0 TOKa. 3akoH OMa Jyisi ydacTka Iemu.



Croponnue cuibl. 3akoH OMa 1Sl TOJTHOMIENH
8. ComporuBienue MpoBOAHUKOB. CBEpXNMPOBOAUMOCTb. ODIIEKTPOHHAS TEOPHS

IPOBOAMMOCTH  MeTauioB. 3akoHsl Owma u  Jxoyns — Jlenma B
muddepenmanbHopopme

9. Pabora W MOIIHOCTH OJJIeKTpudeckoro Toka. 3akoH JDxoyns — JleHna.
PazserBnenue nenu. [IpaBunaKupxroga

10. [lonsiTie o 30HHON Teopuu NPOBOAUMOCTH. KOHTaKkTHasi pa3HOCTh
MOTEHLMANOB. TepMOdIeKTpUUECKHEe SIBJICHUS U UXITPUMEHEHUE

11. DnexTponuTuyeckas aucconuanus. [IpoBOAMMOCTh 3JIEKTPOIUTOB. 3aKOHBI

Qapanes ana  anekrponusza.  OmnpeneneHue  3apsga  HMoHA.  TeXHHUYECKoe
IIPUMEHEHUEIIEKTPOIIN3A

12 [Mponeccet  woHm3anuu 1 pekomMOuHammu.  CaMOCTOATENBHBIA |
HECAMOCTOSTENIbHBIA  pa3psiabl B rase. Buael  paspsgoB.  [IpumeHeHue

T'a30BBIXPA3PA10B

13 IlonsaTue o mmazMme. KaTO,I[HLIe U KaHaJIOBBIC JIy4H. TepMO3J'IeKTpOHHa${
OMHUCCHA. SHGKTpOHHHe JIaMIIbl U UXIIPUMCHCHHEC

14, CoOcTBeHHas u IMpUMCCHas IMPpOBOANMOCTD MMOJIYIIpOBOJAHUKOB, €C

3aBUCHMOCTb OT TEM-TIEPATypbl U OCBEUIEHHOCTH. 110ynpoBOAHUKOBBIE AMOIBI
UTPaH3UCTOPBI

MarsuTHoe 1moJjie B BaKyymMe 1 BelliecTBe
15. B3anmopeiictBue TOKOB. MarnutHoe mnosne. VHAyKnus M HanpsHKEHHOCTH

MarHuTHOTO ToJiss. Butok ¢ TokomM B MarHuTHOM mosie. 3akoH buo - Casapa -
Jlarutaca. MarauTHoe 1oJie NpsIMOTo, KPYTrOBOTO M COJIEHOUAAIbHOTOTOKOB.

16. BuxpeBoii xapaktep MarHUTHOTO moisi. [MpKymsimus BekTOpa HHIYKIIUU
MarHuTHOro nosiss. MarautHelid motok. Cuna Ammnepa. Pabota o nepemerieHuto
IPOBOJAHMKA C TOKOM B MarHuTHOM mnone. Cuna Jlopenua. OrnpenencHue
YIEIBHOTO 3apsA1adIEKTPOHA.

17. Marnetukn. HamarumueHHocTh. CBSI3b HMHIAYKIMU ¥ HANPSHKEHHOCTH
MarHMUTHOTO  MOJsI B~ MarHeTuke.  MarHuTHass  IOPOHUIAEMOCTh U
BOCIPUUMYHMBOCTh. MarHuTOMEXaHU4YECKHE SIBJIEe-HUS

18. [lonsiTne o pauma-, mapa- u QeppoMarHerukax. JloMeHHas CTpyKTypa
dbeppomarneTukoB. MaruutHbiii Tuctepesuc. Pabote CroneroBa. Touka Kropu.
MarHuTtHble MaTepHalbl U UX IPUMEHEHHE.

3HeKTp0MaFHHTHLIe ABJICHUA
19. JICKTpOMAaronuTHasA UHAYKIUA. OHLITBI, 3daKOH MHAYKIIUU d)apa;[e;l " IIpaBUJIO

Jlennia. CaMOMHIYKITAS U B3aUMOWHIYKITUSL. DHEPTHUS U TUIOTHOCTh YHEPTUHU
MarHUTHOTOIOJIS.
20. [Tonyuyenue nepemennoit 3/IC. ComnpoTuBieHue, UHAYKTUBHOCTh U
€MKOCTbh U IIeNHU MEPEMEHHOro Toka. 3akoH Oma ajis 1eneid nepeMeHHOro
ToKa. Pe3oHaHc B mo-cienoBaTeNbHON W mapaienbHoi nenu. [IpoGiema
nepeiayn SJIEKTPOIHEPTUH HA paccTOsTHUE, TpaHchOopMaTop.
21, DOnexTpuueckuil konedarenbHbli KOHTYp. CoOCTBEHHBIE KOJeOaHUS.
®opmymna Tomcona. 3atyxarommue KoneOanus. BeiHykIeHHbIE KOJIeOaHuUs
B KOHTYpe. Pe3oHaHc. DnekTpuueckue aBTokojaeOaHus. ABTOreHepaTop Ha
BaKyyMHOM TPUOJE U OUMOJISP- HOMTPAH3UCTOPE.



2. BuxpeBoe nsnekrpuueckoe mone. Tok cmenieHus. Y paBHEHUS
MakcBesuia B uHTE-TpalibHOM (hopMme. [1m0cKkue 3MeKTpOMarHUTHBIE BOJIHBI
B BaKyyMe, CKOPOCTb UX pac-lipOCTPaHEHUS.

23. Wznyuenue snexTpoMarHuTHBIX BoH. OmnbiTel ['epria, BuOpaTop
I'epuia. M300pe-tenne paguocBszu A. C. [TonoeiM. [TpuHImm paguocBs3u
MPaANOJIOKALINH.

Bompocs k koinokBuymy Ne 1

N =

~

10.
11.
12.

13.

OnTuka

Hcropruyeckuii ouepk pa3BUTHs YUEHHsI O CBETE, aTOMHas PU3HKA.
doTomeTpus.
[Tonsitue 06 nnTepdepeHunu. Y caoBie KOrepeHTHOCTH U YCIIOBUS YCUIICHUS U

ocja0Je-HUACBETA.

MeToasl noaydyeHus: KOTepeHTHBIX HCTOYHUKOB cBeTa (3epkana FOHra,
ounpuszma Openens). O6mas naTepPepeHIInOHHAsICXEMA.

WuTepdepeHiys npu npeioMICHUH U OTpakeHuu cBeta. UHTepepomMeTpsl.
[Tpumenenue uaTepHEepeHIINHN.

Kaxymuecs mapagokcel IpH SBICHUU UHTEphepeHIH. TayTOXpOHHBICITYYKH.
Hudpaxius ceeta. Meton 300 Openens. 30HHASAIUIACTUHKA.

Hudpaxus Openens u @paynrodepa, AuPpakius OT MIEIH,

TU(PaKIMOHHAS PEIIeTKA U eCPUMEHEHHE.

Mertoib1 onpenienieHusi CKopocTH cBera. da3zoBast ¥ rpymnmoBasi CKOPOCTb.
DNEeKTPOMAarHuT-Hasl TEOPHUSICBETA.

SIBnenue AUCIICPCHUU U NIOJIAPU3AUUCBETA.
CTO.

FGOMeTpI/ILIeCKaSI OIITHKA. 3aKOHEI OTPAXKCHUSA U NIPCIIOMIICHHA CBETA.
IInockonapan-yienbHas INIACTUHKA. XOJI JIy4eH BIIPU3ME.

®dopmyiia TOHKOM ITUH3bL. X0/ dydel B tuH3ax. [lnockue u chpepuueckuesepkaa.

Bompocs k komnokBuymy Ne 2

1.

AToMHas QU3NKA, PU3MKA AAPA M JTEMEHTAPHBIX YaCTHIL
JaBnenue cBera. OnbiThl JIeOeneBa. ®OTOHBI.

®dotorpdext. 3akonsl pororddexra. YpaBHeHUEDWHIIITEHHA.
PentrenoBckoe m3mydeHnue. TOpMO3HOE U XapaKTEPUCTHUECKOE M3ITyUYEHHE.
3akoH Mo3nu.

O¢pdpext Komnrona. JudpaxuuspeHtreHoBckux nydeid. Dopmyna
Bousda-bperrodd.

TeroBoensnyyeHue.

OKCNepUMEHTAJIbHbIE JaHHbIE, JIETHIME B OCHOBY YYE€HUS O CTPOCHHH
aroma. Moznenps TomricoHa.

ITocrynatet bopa. Ilnanerapnas wmonens aroma. Ee 1goctomHcTBA H
HenocTatku. ['unoresa ne-bpoiisisa. BosiHOBBIE CBOKCTBABEIIECTBA.

Tunel B3aUMOJICHCTBUS B npuponac. CunbHOC B3aUMOJCUCTBHE. HI[CPHBIGCI/IJ'ILI.
KBanTOBO-MEXaHHMYECKOE OIMCAHHE MNOBCACHUA SJICMCHTAPHBIX YaCTHLI.

KBanToBbIE yucnaa. [lpuHimn HEONPEACICHHOCTH
[eitzen6epra. KopmyckyaspHO-BOTHOBOW Tyalli3M.



10. Ilepuoauyeckas cucreMa >JIeMeHTOB MeH ieneeBa.
11. SAnepubie peakuuu. LlenHas u TepmosiaepHas peakuuu. Mcnonb3zoBaHue

OHCPIruu aroMa U aTOMHOI'O AApa B MUPHBIXIICIIAX.

12. Knaccudukaius 31eMeHTapHbIXYaCTHII.
JlaGoparopHble padoThI O ONITHKE

1. JlaGoparopnas pabGorta 1. HccnemoBanme 3akoHa Mamroca W TIPOXOXKICHUS
MOJIIPU30BAaHHOTO CcBeTa uepe3 (a30BYIOIUIACTUHKY.

2. JlaGoparopHass pabora 2. M3mepeHue yria KIMHA 1O WHTEpPHEPEHIIMOHHON
KapTUHE I10JI0C PABHONTOJIIIUHBI

3. JlabGopatopHas paGora 3. OmnpeneneHue pacCTOSHUS MEXAy IIENsSIMU B

OTIBITEIOHTA.

JlaboparopHas paboTta 4. McciaenoBanue CieKTpOB NOTJIOUICHUS U TPOITYCKAHUSI.

JlabGopaTtopHast pabora 5. MccienoBanue qucrepcuu ONTUYECKOTO CTEKIIA.

6. JlaGoparopnas pabGora 6. OrmpeneneHrue  OCHOBHBIX  XapaKTEPUCTHUK
T(PPaKIHOHHOUPETIETKH.

7. Jlaboparopnas pabota 7. Onpenenenue (GOKYCHBIX PACCTOSHUM MOJOKHUTEIHHOM
¥ OTPUIATEILHOM JTUH3 MeTooMbeccers.

8. JlaGoparopnas pabGora 8. MojenupoBaHue ONTUYECKHX MPUOOPOB H
OTIpe/icIICHUE NXYBEIIMICHHUS.

9. Jlaboparopnast padora 9. OnpenencHue (HOKYCHBIX PACCTOSHUI U TOJOXKECHUS
IJIaBHBIX IJIOCKOCTEN IBYXJIMH30BOM ONTUYECKON CUCTEMBI.

oA~

10. JIaboparopHuas padota 10. MccnenoBanue siBieHus TUGPAKIUUCBETA.
11. JlaboparopHas padota 11. Onpenenenue JJIMHBI CBETOBOM BOJIHBI WM pajnyca
KPHUBU3HBI JIMH3BI TIOCPEICTBOM KOJICITHBIOTOHA.

JlaGopaTopHble paGoThI 10 AaTOMHOM puU3UKe

Aynuropust Ne6:
1 JlaGopatopnas padota 1. KoHTakTHast pa3HOCTBIIOTEHIIMATIOB

2 Jlabopatopnas padota 2. OnpesesieHne NOCTOSHHOWTUTAHKA METOIOM
3aJIep’KUBAOIIETO TIOTEHIIAAA

3 JlaGoparopHnas pabota 3. M3ydeHue sSiBiIeHUS BTOPUYHOM 3JEKTPOHHOM SMUCCUHI

4. Jlaboparopnasi padota 4. ['pagynpoBka TepMonapbl C TOMOIIBIO BOJIBTMETPA

5 JlaGoparopHas pabota 5. Onpenenenue yaeabHOro 3apsiaa’ieKTpoHa

6.

JlabopatopHas pabota 6. Omnpenenenue paboThl BEIXOA 1O NMPsIMBIM Pruapyicona
Aynuropus Nel4:

1 JlaboparopHas pabota 1. OnpeneneHue yaeIbHOTO 3apsiia SIEKTPOHA C TTOMOIIBIO
Katymiekl ensMrombiia

JlaGoparopnas padota 2. Cepust baiemepa. Onpenenenue mocTosHHOUpUaoepra
JlabopatopHast paboTa 3. DeMeHTapHbIi 3aps/ 1 OnbITMUILTHKEeHA

JlaGoparopHas pabota 4. 3akon m3nydeHusiCredana-bonpiimana

ok PN

JlabopatopHas paboTa 5. DIEeKTpOHHBII MapaMarHUTHHIMPE30HAHC
KommuiekT 3agaHuid 1J1s1 KOHTPOJILHOM PadoThl

IIpumepHoe 3a1aHNe 1151 KOHTPOJILHOI padoThl Ne 1

811. CoboaHO majaromiee Teao B MOCIEAHIO CEKYHAY CBOErO MaJeHUS MPOXOIUT MOJOBUHY
Bcero nmyTu. C Kako# BBICOTHI M CKOJIBKO BPEMEHH MaJaIo TEO ?



812.

813.

814.

815.

816.

817.

Touka aBUraeTcss Mo OKPY)KHOCTH paauycoM 4 m. 3aKOH €€ JABM)KEHHS BbIPAXKaeTcs
ypaBHeHUeM S = A + Bt’, rue 4 = 8 m, B = —2 wm/c. B kaKoil MOMEHT BpEMEHU HOPMaJIbHOE
YCKOpPEHHE TOYKU paBHO 9 m/c? HailTu cKOpOCTh, TAHTCHIMAIBLHOE U MOJHOE YCKOPEHUs
TOYKH JIJIs1 3TOT'0 MOMEHTA BPEMEHHU.

Bbpycok maccoil 5 k2 TAHYT 110 TOPU30HTAJIBHOM IIJIOCKOCTH 3@ BEPEBKY, COCTABIAIOLIYIO
yroi 30° ¢ ropu3ontoM. Cuna HarsbkeHuss BepeBku 30 H. 3a 10 ¢, naBurasch
PaBHOYCKOPEHHO, OpYyCOK H3MEHWJI CBOK CKOpPOCTh OT 2 m/c no 12 m/c. Haiitu
Kod(ppuimeHT TpeHus OpycKa o MIOCKOCTb.

[Tox nevictBuem momenta cuiibl 20 H-v MaxOBHK Hadall BpallaThbCsi paBHOYCKOPEHHO H,
cienaB 5 MOJIHBIX 000POTOB, MPHOOPEN YIIOBYIO CKOPOCTh, COOTBETCTBYIOILIYIO YaCTOTE
Bpamenus 10 06/c. OnpenenuTb MOMEHT HHEPIIMU 3TOTO MaXOBHKA.

W3 npyXKWHHOrO MNHUCTOJIETa BBICTPEIIWJIM MYJIbKOW, Macca Kotopod 5 e. XKEcTkocThb
npyxunsl 1,25 H/m. Ilpyxuna Obi1a cxara Ha 8 cm. OnpeaenuTb CKOPOCTh BbUIETA MYJIBKU
U3 MUCTOJIETA.

Hlapuk mMaccoit 50 2, mpUBsA3aHHBIA K KOHITY HUTH JUIMHOW 1.2 M, Bpamiaercs, nenas 2 oo/c,
OMHUPAsICh HA TOPU3OHTAIBHYIO TUIOCKOCTh. HUTH yKOpauuBaroT, NpUOIMKas MIapUK K OCH
Bpamenus 10 paccrossaust 0.6 m. Kakyio paboty coBepiiaeT BHEIIHsS CUja, YKOpAaUHBas
HUTB?

Hauanbnas ¢aza rapMoHHUecKoro kKoieOaHus paBHa Hymo. [Ipu cMmemeHuWH TOYKH OT
MOJIOXKEHUS paBHOBecHs Ha 2.4 cm €€ CKOpOCTh paBHA 3 cm/c, a IPU CMEIICHUH, PaBHOM 2.8
cM, €€ CKopocTh paBHa 1 cm/c. HailTn aMImuTyly ¥ IepruoJT 3TOT0 KojaeOaHwMs.

Taéauna 9
IIpuMepsbl OLEHOYHBIX CPEACTB € KIKYAMH NPABWILHBIX OTBETOB

No
n/m

Bpems
BBITIOJTHEHHUS
(B MUHYyTaX)

IIpaBunbpHbIL

Tun 3amanus DdopmynnpoBKa 3aTaHUS
a p y p a OTBCT

OIIK-2. CiocoOeH MpUMEHSITh COOTBETCTBYIONIHMN (PU3NKO-MaTEeMaTHUECKHIA arapar, MEeTObl aHaIn3a U
MOJICIIUPOBAHUS,  TEOPETHYECKOTO W  JKCIIEPUMEHTAJIBHOTO  MCCIEAOBAaHHMS  IPH  PEIICHHN
npodeccnoHaIbHBIX 3324

1.

3aganue | [Ipm BeICTpene W3 TMPYKHHHOTO 1 2
3aKpBITOTO | UCTOJIETa  BEPTUKAJIIBHO  BBEPX
THIa nyns maccoit 102 monaHsnmach Ha
BBICOTY Swm. Omnpenenure

KECTKOCTh TMPYXKUHBI, €CIH OHa
Obuta cxxara Ha 10 cm .

1) 100 #/ m
2) 120 1/ m
3) 180w/ m
4) 190 1/ m
5) 200 #/ m

Haiigure cpenHio0  KBagpaTUYHYIO 4 2
CKOpPOCTb MOJIEKYJIBI KHCJIOPOAa IpH
temneparype 100 K

1) 376 m/c

2) 1280 m/c

3) 567 m/c

4) 279 m/c

Omnpenenuts ko3dpduument quddysuu, 2 2
€clii  BSI3KOCTb BO3/lyXa  IIpH
HOPMaJIbHBIX ycnoBusx pasHa 0,18
mlla-c.

1) 0,4410° m/c




Bpewms

Ne [IpaBunbHBIH
i Tun 3aganus DopMynHpOBKa 3aAaHU - BBITIOJTHEHUS
(B MHUHYTaX)
2)0,14-10° m/c
3)0,19-10° m/c
4)0,16:10° m/c
4, TeruoBast mamiHa, padortaromas 1o 2 2
obpatumomy uukiny KapHo wumeer
temnepatypy Harpesaresst 200° C. Tpu
MOJy4YeHHH oOT HarpeBatens 2 Jxk
TETJIOTHl MallMHA COBepIlaeT padoty 1
x.Temneparypa XOJIOJIUIIbHUKA
paBHa....
1) 165,7K
2) 236,5K
3)456 K
4)1454K
5. [Ipu agua®aTU4YECKOM CXKaTHU OJHOTO 3 2
KHJIOMOJISl  ABYXaTOMHOTO ra3a Oblia
coepriena pabora B 146 x/[x. Ha
CKOJIBKO  TpPajycoB  YBEIHYHIACH
TemmepaTypa raza’?
l)ra 5K
2)ma 6 K
3)na7K
4)na 8 K
6. 3ananue OnBITHBIM MONTBEP)KICHUEM | OpOYHOBCKOE TBH)KCHIE 1
OTKPBITOTO | CYIIECTBOBAaHMS JABHIKCHHS MOJICKYII
THIA SIBJISIETCAL. ..
7. CKOpOCTb 3JI€KTPOMArHUTHOM BOJIHEI B 1 1
BaKyyMe ¢ CBsI3aHa C JIIEKTPUIECKOH &g ﬁ
M MarHUTHOM | HOCTOSHHBIMH 0rro
COOTHOIIICHHEM
8. WHTepdepeHnus CBETOBBIX BOJH — 3TO | HAJOKEHUS BOJH,  IIPH 1
SIBJICHUC KOTOPOM  HaOJII0JIaeTCst
nepepacnpeecHue
MHTEHCUBHOCTH CBETa C
obOpa3oBaHneM
MaKCHMYMOB "
MHHHUMYMOB
9 Oddpexr Komnrona  oOBSICHAETCS | CBETOBOH  BOJHBI €O 1
' B3aUMO/ICHCTBHEM. .. CBOOOTHBIMU
AIIEKTPOHAMU
10. OHepreTuyeckas CBETUMOCTb R 3T0... | sHeprusi, wu3ny4daemas B 1
CIMHMIY  BpPEMEHH C
€IMHHUIIBI TUTOIIA/TN
MOBEPXHOCTH

7.4. Meronuueckue MaTepuaibl, ONpeAeNsolue TPOUEAYPbl OICHUBAaHHUS 3HAHUM,
YMEHHM, HaBbIKOB U (MJIH) OTbITA AEATEIbHOCTH
KonrponbHas paboTa, yCTHBIH OTBET Ha BOIPOC, AKTUBHOCTh HA MPAKTUYECKOM 3aHITUU
(pemieHre 3a7ayu y JOCKH), OTBET Ha KOJUIOKBHYME, OLICHMBAIOTCS 10 4YeTbIpeXOalbHOI
cucreMe. MToromas oreHka Ha 3adeTe OMNpENENseTCs IO CpelHeMYy apu(pMETHYECKOMY.
HTorosas olLeHKa Ha 9K3aMEHE ONpPENEIAeTCs], UCXOA U3 Pe3ylbTaTOB U3Y4YEHUS JAUCHUIUINHBI




IO CJIEAYIOLIUM KPUTEPUIM:

KpnTepml OLICHUBAHUSA PE3YJIbTATOB oﬁyqe}mﬂ Ha IK3aMCEHE

2, 3, 4, 5,
«HEYIOBJIECTBOPUTEIIbH «YIOBIICTBOPUTEIIBHO «XOpOIIO» «OTJIMYHOY
o»
TeopeTnueckoe TeopeTnueckoe co- | Teopernueckoe co- | TeopeTuueckoe
CoJiep)KaHuEe Kypca He | JIep)KaHHhe Kypca OCBOCHO | JIepiKaHHe Kypca | coieprKaHue
OCBOCHO, YaCTUYHO, HO TPOOENbl HE | OCBOCHO MOJHOCTHIO, | Kypca  OCBOCHO
HEOOXOIMMEIE HOCST CyIlIeCTBEHHOTO | 0Oe3 npo0eJoB, | MOJHOCThIO, 0e3
MIPAKTUYECKUE HABBIKM | XapakTepa, HEOOXOIUMbIC | HEKOTOPHIE po0OeIoB
padoThI HE | MPaKTUYCCKUE HABBIKU | MPaKTUYCCKUE HEO0XOIMMBIE
c(hOpMHUPOBAHEI, paboOTBI ¢  OCBOCHHBIM | HaBBIKM pPa0OTHI C | MPAKTUYCCKUE
BBINTOJHEHHBIE MaTepPHaJIOM BOCHOBHOM OCBOEHHBIM HABBIKH PabOTHI
yaeOHbIC 3amanus | chopMHUpPOBaAHBI, MaTepruaIoM c OCBOEHHBIM
coJiepIKaT rpyObie | OOJIBIIUHCTBO c(hopMHPOBaHbI MaTepUuaIoM
OIIINOKH, MIPETYCMOTPEHHBIX HEJIOCTaTOYHO, Bce | c(hOPMHUPOBAHBI,
JIOIIOJTHUTEIbHAS MIPOrpaMMoi Oo0y4YeHHs | MPEILyCMOTPEHHBIC BCE
CaMOCTOSTEIbHAs y4eOHBIX 3aJJaHUNBBI- | TPOTPaAMMOU IPEyCMOTPECHH
pabota HaJ | TIOJIHEHO, HEKOTOphle u3 | OOydeHHsl y4eOHbIC | b€ HPOTrPaMMOii
MaTepHUajJoM Kypca HE | BBIIIOJIHEHHBIX  3aJaHWid, | 3aJaHHs oOydeHus
MPUBEIET K | BO3MOXHO,CO- BBIITOJTHEHBI, yueOHBIC
CYIIECTBEHHOMY JePKATOITHOKH. Ka4eCTBO 3aaHus
MOBBIIIEHUIO KA4YeCTBa BBITTOJTHEHHS HHA | BBIIIOJHEHBI,
BBITIOJTHEHUST  yICOHBIX OJHOTO M3 HHX HE | Ka4eCTBO ux
3alaHUH. OIIEHEHO BBIIIOJTHEHHS
MHHUMAaJIbHBIM OIICHEHO YHCJIOM
YHCIIOM OamtoB, | OamIoB, OJU3KHM
HEKOTOpHIC BUIBI | K
3a/laHui BBITIOHEHBl | MAKCHMAIbHOMY
C OIIMOKAMHU.

8. YYHEBHO-METOJUYECKOE U HTHOOPMALIMOHHOE
OBECIIEYEHMUE JUCHHUIIVINHBI

(MOY.JIS)

1. Aranun, B. I'. Mexanuka. Teopernueckast MexaHuka : yueOHoe nocobue / Atanus B.
I'. - HoBocubupck : M3n-Bo HI'TY, 2017. - 108 c. - ISBN 978-5-7782-3229-7. - Tekcr :

ANIEKTPOHHBIA  //

ObC

"KoHcynpTaHT

cTyneHra"

https://www.studentlibrary.ru/book/ISBN9785778232297.html
2. Kanytkun, J[. E. ®usuka : Mexanuka. MonekymspHas ¢pusuka : yded.mocodbue s
npaktndeckux 3ansatuid. Y. 1 / Kanyrkun, J1. E. - Mocksa :MUCuC, 2014. - 135 c. - ISBN 978-

5-87623-740-8. - Tekcr :

-https://www.studentlibrary.ru/book/ISBN9785876237408.html

3. Iloroxkux, C. A.Dusuxa.
TEPMOJMHAMHUKA, JICKTPOCTATHKA :

[caiiT].

-  URL

anektponHbd // DBC "KoncyneranTt crymenta" : [caiiT]. - URL

COopauk 3amad. MexaHuka, MOJEKyJIsipHas QpU3MKa,
yuebHoe nocobue / C. A. Iloroxux, C. A. Ctpenbuos. -

Hoocubupck : HI'TY, 2019. - 96 c. - ISBN 978-5-7782-3830-5. - Tekcr : anekrponnsiii // 9bC

"KoHcynbTaHT

cryaeHra" :

[caitT].

-https://www.studentlibrary.ru/book/ISBN9785778238305.html

- URL

4. Tpy6eukosa, C. B. ®usmuka. Bompocsl - orBerhl. 3amaum - pemenms. Y. 1, 2,

3. Mexanuka : yue6Hoe nocodue / Tpydenkosa C. B. - Mocksa : DUSMATIINT, 2003. - 352 c.
- ISBN 5-9221-0316-4. - Tekcr : anexrponssii / 9bC "Koncynbrant cryaenTa" : [caiT]. - URL
‘https://www.studentlibrary.ru/book/ISBN5922103164.html



https://www.studentlibrary.ru/book/ISBN9785876237408.html
https://www.studentlibrary.ru/book/ISBN9785778238305.html
https://www.studentlibrary.ru/book/ISBN5922103164.html

5. CuByxun, JI. B. COopuuk 3amau no ob0memy Kkypcy ¢usuku. Ku. V.
AtomHas pusuka. ®usuka siapa u snemeHTapHblx vactur / ['mazOypr B. JI. , Jlesun JI. M. ,
PabunoBuu M. C. , CuByxun /. B. ; Ilox pen. [. B. CuByxuna. - 5-e usn. , crep. - Mocksa :
OU3SMATIIAT, 2006. - 184 c. - ISBN -0606-6. - Tekct : anekrponnsiii / ObC "Koncynbrant
cryaenta" : [caiit]. - URL :https://www.studentlibrary.ru/book/ISBN922106066.htm

6. Crapoctuna, U. A. Kpatkuii kypc pusuku ayis 6akanaBpoB : yueoHoe ocodue / . A.
Crapocruna, E. B. bypnosa, P. C. Canbmanos - Kaszans : U3natenscteo KHUTY, 2016. - 364 c.
- ISBN 978-5-7882-2035-2. - Tekcr : anextponnsiii // DbC "Koncynbrant cTynenra’ : [calt]. -
URL :https://www.studentlibrary.ru/book/ISBN9785788220352.html

0)/lononHuTeNnbHAS TUTEPATYPA:

1. Twm3dbypr, B. JI. COopuuk 3amau 1o obmemy kypcy ¢usukn. Kuura IL
Tepmonunamuka u mMoJjekyispHas ¢pusuka/ ['mazoypr B. JI. , Jlesun JI. M. , CuByxun /. B. ,
Axosnes U. A. ; ITox pen. . B. CuByxuna. - 5-e u3n. , crep. - Mocksa : ®PUSMATIIUT, 2006. -
176 c. - ISBN 5-9221-0603-1. - Tekcrt : anekrponnsiii / ObBC "KoHcynbTaHT cTyaeHTa" : [calT].
- URL :https://www.studentlibrary.ru/book/ISBN5922106031.html

2. Couna, H. B. Co6opHuk BompocoB H 3amad mo obmieit ¢uszuke. Paznen 3. Onrtuka.
Paznen 4. KanroBas ¢usuka/ H. B. Couna, A. b. Kazannera, U. A. Bacwibesa, I'. H. ['onbriMan
- Mockaa : [Ipomereii, 2013. - 194 c - ISBN 978-5-7042-2414-3. - TexcT : anexktponnsiii // 3bC
"KoncynbTant crynenra" : [caiiT]. - URL
‘https://www.studentlibrary. ru/book/ISBN9785704224143 html

3. JleneneB, A. H. ®usuka. Ku. 5. OcHoBbl kBanTtoBOW ¢(usuku. / Jlemener A. H. -
Mocksa : DUSMATIJIUT, 2005. - 248 c. - ISBN 5-9221-0465-9. - Tekcr : anekrponnsiit // 9bC
"KoHcynbTaHT cTyneHTa" : [caiiT]. - URL
‘https://www.studentlibrary. ru/book/ISBN5922104659 html

4. Crpenxos, C. II. CoopHuk 3amau no odbumemy kypcy ¢usuku. B 5 1. Knwura IIL
OnektpuuectBo ¥ MmarHetusM / Ctpenkos C. I1. , CuByxun . B. , Xaiikun C. 3. , Onbuun U. A.
, SlkosneB U. A. ; Tlox pen. U. A. SIxoBneBa. - 5-¢ u3n. , ¢ rep. - Mocksa : DUSMATIIUT, 2006.
- 232 c¢. - Tekcr : osnektpoHHblt // OBC "Koncynbrant crynmenta" : [caiit]. - URL
‘https://www.studentlibrary.ru/book/5-9221-0604-X.html
B) [Ilepeuenp pecypcoB HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTtu  «HTepHeT»,
HEOOXOIUMBIN I OCBOCHHUS JUCIMILIUHBI (MOTYJIs)

DJIEKTPOHHAasi OMOJIMOTEKAa «ACTPaxXaHCKHH TIOCYJAPCTBEHHbI YHHBEPCHUTET»
co0cTBeHHOli reHepanuu Ha 1iaatgopme IBC «JuekTpoHHblii YUMTAAbHBIA 320 —
Bbu6moTex».https://biblio.asu.edu.ru

Yuemnas 3anuce oopaszosamenvrozo nopmana AI'Y

JIEKTPOHHO-0HOINOTEeYHAS cucrema ABCO) 000 «Ilosurexpecype»
«KoncyabTant cryaenTa». MHoronpo@uibHblii o0pa3zoBaTenbHblll pecypc «KoHcynbTaHT
CTYJECHTa» SIBIISIETCS DJIEKTPOHHON OMONMMOTEYHON CHUCTEMOM, MPEJOCTaBISIONIEH TOCTYI Yepes
ceTh MHTEepHET K y4eOHOW JHTepaType W JOMOJTHHUTEIBHBIM MaTephaliaM, MPUOOPETCHHBIM Ha
OCHOBaHUU TMPSMBIX JIOTOBOPOB ¢ MpaBoobnamarensmu. Karanor B HacTosimiee BpeMs COJAEPKUT
okosio 15000 HanMeHOoBaHMIA.

www.studentlibrary.ru. Pecucmpayus ¢ komnvromepog AI'Y

JeKTPOHHAs  OGuOJMOTeyHass cucTemMa wm3gateabcrBa FOPAMT, paszen
«Jlerenaapubie kKHurm». WWw.biblio-online.ru, https://urait.ru/

DJiekTpoHHasi oubauoTeunas cucrema |PRbooks. www.iprbookshop.ru
9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUEJIUCHUIIJINHBI

[loaroroBiaeHsl MyJIbTUMENMWHBIE TNPE3EHTAUUM IO KaXI0H TeMe Ul JIEKIHUOHHBIX
3aHATUHA. B mpe3eHTanusaX [IeMOHCTPUPYIOTCS BHICO3AMHMCH (PU3UUYECKHX HSKCIEPUMEHTOB,
MOJIENI OMBITOB, BUJIC033Ja4l U KOMITBIOTEPHbIE aHUMAIMU 7151 6osiee rIy0OKOro OCMBICIEHUS
TEOPETUYECKOr0 MaTeprasa Kypca QU3NKH.

10. OCOBEHHOCTH PEAJ/IMBAIIMU JUCHUIIJIMHBI (MOAYJIA) ITPU

OBYYEHUU NHBAJINIOB 1 JINIl C OT'PAHUYEHHBIMHA BO3MOKHOCTAMMU



https://www.studentlibrary.ru/book/ISBN922106066.htm
https://www.studentlibrary.ru/book/ISBN9785788220352.html
https://www.studentlibrary.ru/book/ISBN5922106031.html
https://www.studentlibrary.ru/book/ISBN9785704224143.html
https://www.studentlibrary.ru/book/ISBN5922104659.html
https://www.studentlibrary.ru/book/5-9221-0604-X.html
https://biblio.asu.edu.ru/
http://www.studentlibrary.ru/
http://www.biblio-online.ru/
https://urait.ru/
http://www.iprbookshop.ru/

3JIOPOBbBSI

Pabouas mnporpamMma JUCHMIUIMHBI (MOAYJs) MpPH HEOOXOJUMOCTH MOXKET OBITh
aJlalTUpOBaHa JUIsl 00y4deHus (B TOM 4MCJe C IPUMEHEHUEM JAUCTAaHIIMOHHBIX 00pa3oBaTeIbHbIX
TEXHOJIOTHI) JMII C OrpPaHWYEHHBIMH BO3MOYKHOCTSMHU 3JI0pOBbs, HHBIWIOB. Jljig 3TOrO
TpeOyeTcs 3asBlIeHne 00yJaromuXcs, ABISIOINXCS JTUIAMU ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU
3/10pOBbsl, MHBAIMJAMHU, WM HMX 3aKOHHBIX IMPEACTABUTENEH M PEKOMEHAALUU IICHXO0JIOTO-
MeIMKO-TeJjarornyeckoil komuccuu. Ilpu oOyueHuM Jull ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU
3I0pOBbsSI YYUTHIBAIOTCS HMX WHIMBHIyalbHble Ncuxodusmueckue ocobeHHocTH. OOyueHHe
UHBAJIUJOB OCYILECTBISAETCS TakK€ B COOTBETCTBMM C WHAMBHUIYalbHOH MporpamMmon
peaOunuTanuy HHBaIKAA (IpU HATUYUH).

JUis M1 ¢ HapylIeHHWEeM CllyXa BO3MOXKHO IpeloCTaBjieHHE yuyeOHOH MH(popMmauuu B
BU3YyaTbHOU (hopMe (KpaTKUi KOHCIIEKT JICKIUI; TeKCTHI 3a/IaHUH, HAllCYaTaHHBIC YBEITNICHHBIM
mpUPTOM), Ha aAyAMTOPHBIX 3aHATUAX JAOIYCKAeTCsl HPUCYTCTBUE AaCCHCTEHTa, a TaKXKe
CYypAONEPEBOTUMKOB U TU(DIOCYpAONEPEBOIUMKOB. TeKylMii KOHTPOJb YCHEBAEMOCTHU
OCYILECTBIIsICTCSI B IMUCbMEHHOM (opme: oOyuarouuiics NUCbMEHHO OTBEYAET Ha BOIPOCHI,
NUCHbMEHHO BBINIOJHIET MpakTHueckue 3amanus. Jlokman (pedepar) Takke MOXKET OBITh
IpeJCTaBJIeH B MUCbMEHHOU (hopMe, pH 3TOM TpeOOBaHUS K COACPIKAHUIO OCTAIOTCS TEMH XK€, a
TpeOOBaHUS K KaueCTBY U3JI0OKEHUS MaTepHala (IIOHATHOCTb, KAUeCTBO PEUU, B3aUMOJEHCTBHE C
ayquTopued W T. J.) 3aMEHSIOTCS Ha COOTBETCTBYIOILME TpPeOOBaHUS, NPEAbABISEMBIE K
NUCbMEHHBIM paboTaM (KauecTBO O(QOPMIICHHS TEKCTa W CIMCKa JUTEpPaTypbl, FPAMOTHOCTb,
HaJIMYME WIIIOCTPALMOHHBIX MaTepualloB M T. A.). [IpomexyrouHas aTrectauus Ui JHI C
HApYIICHUSIMUA CITyXa MPOBOJIUTCS B NMHCbMEHHOW (hopMe, TMPU 3TOM HCIOIB3YIOTCS OOmIHe
Kputepuu oueHuBaHus. Ilpu HeoOXoaMMOCTH BpeMsi HOArOTOBKM K OTBETY MOXKET OBITh
YBEJIMYEHO.

JUis  Jui ¢ HapylleHUeM 3peHMs JIOMyCKaeTcs ayAuajdbHOE IpeJoCTaBIEHUE
uH(pOpMallMK, a TaKXKe HCIOJb30BaHWE HA AayAUTOPHBIX 3aHATUSIX 3BYKO3AIHMCBIBAIOIIMX
YCTPOUCTB (AMKTOGOHOB M T.A.). Jlomyckaercss NpUCYTCTBHE Ha 3aHATUSAX aCCHCTEHTa
(TTOMOIIIHUKA), OKa3bIBAIOLIETO 00Y4AIOIKUMCS HEOOXOAUMYIO TEXHUUECKYIO TOMOIb. TeKyIuii
KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIIsIETCSI B YCTHOM (popme. IIpu nmpoBeneHNH IpoMexXyTOUHON
aTTecTalluu JUIsl JIUI[ C HapyUIEHHEM 3pPEHHsS] TECTUPOBAHUE MOXKET ObITh 3aMEHEHO Ha YCTHOE
cobeceJ0BaHuUE 110 BOIIPOCAM.

JUist TUI ¢ OTPaHWYCHHBIMUA BO3MOYKHOCTSIMHU 3/I0POBBSI, UMEIOIINX HAPYIICHHUS OMOPHO-
JIBUTATENILHOTO arapara, Ha ayAWTOPHBIX 3aHATHUAX, a TAKXKe IMpPHU TMPOBEICHUU IPOLEAYp
TEKYIIEr0 KOHTPOJISl YCIIEBAEMOCTH U MIPOMEKYTOUHOM aTTecTallui MOTYT OBbITh MPEJOCTaBICHBI
HEOOXO/MMBbIE TEXHMYECKHE CpeAcTBa (NEPCOHAIbHBIN KOMIBIOTEp, HOYTOYK WIM JApYyroi
rajiKeT); JOIYCKaeTCsl MPUCYTCTBUE aCCUCTEHTAa (ACCUCTEHTOB), OKA3bIBAIOIIETO 00y4aroIUMCs
HEO0XO0/IMMYIO TEXHMUYECKYIO MOMOIIb (3aHATh pabodyee MeCcTO, MePeABUraThCs MO ayIUTOPHH,
MPOYUTATH 3aJlaHuE, 0QOPMUTH OTBET, OOLIATHCS C IPETIOAABATEIIEM).



