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1. Ileau m 32124y AUCHUILIMHBbI

HeJII/I 0CBOCHUA NTUCHMUII/IMHBI «Du3nKa»:

e OBiIaJIcHUE (PyHIAMEHTaNbHBIMM 3HAHUSMM M  HABBIKAMHU  TEOPETUKO-
JKCIIEPUMEHTAJIBHOIO  HCCIIEAOBAHUSA  HATYpPHBIX W BUPTYAJbHBIX  MOJEIEH
(u3nUecKuX SBICHUH B MpOIlECCe KOMaHAHOW paboThI;

e OBNIaJIcHHE (YHAAMEHTAIbHBIMA 3HAHUSIMH B KayeCTBE OPUEHTHUPOBOYHOM
OCHOBBl U CPEACTB pELICHUs IPUKIAAHBIX 3a1a4 YIPaBICHHUS B TEXHUYECKUX
CUCTEMax C LIEJbI0 COBEPIICHCTBOBAHUS B MPO(PECCUOHATBLHOMN €SI TEIbHOCTH.

Komnerenuuu Conep:xanue
OIIK-1 Cnoco0eH aHamM3upoOBaTh 3a7a4u Mpo(HeCcCHOHALHOMN NIeATeThHOCTA Ha OCHOBE
HOHOX(GHHﬁ, 3aKOHOB 1 METO/I0B B 00JIaCTH €CTECTBEHHBIX HAyK 1 MaTEMaTUKH
OIIK-2 Crocoben ¢dopmynupoBaTh 3agadydl  MNPOPECCHOHATBLHOM JESTEeNTbHOCTH Ha

OCHOBE 3HAHMW NPOQWIBHBIX pAa3/EIOB MAaTEeMaTUYeCKUX U E€CTeCTBEHHO-
Hay4YHbIX JUCIUIUIUH (MOyIei)

OIIK-8 CriocobeH mpuHUMaTh HAy4HO 0OOCHOBAaHHBIE peIlIeHUsl B 00JacTU CHCTEMHOIO
aHaJlu3a ¥ aBTOMATHYECKOrO YIpPaBJICHUS Ha OCHOBE 3HAHUW MPOQUIBbHBIX
pa3zienoB MaTeMaTWkH, OGU3UMKH, HHOOPMATUKU, METOJOB CHUCTEMHOIO U
(YHKIIMOHAJIBHOIO aHAJIN3a, TEOPUU YIIPABJICHUS U TEOPUHU 3HAHUI

3agaun JAUCHMILIMHBI «PU3UKa»:

e (hopMHpOBAaHUE OCHOBOIOJIATAIONINX TPEACTABICHUN O (yHIaMEHTAIBHOM
CTPOCHHHM MaTepvH W (DU3UYCCKUX MPUHIIMIIAX COBPEMEHHOW €CTeCTBCHHOHAYYHOM
KapTHHBI MUPa;

e (hopMHpOBaHUE TPEJICTABICHUN O 3HAYCHUU (DU3UUCCKUX TCOPHH JJI PEIICHHUS
COBPEMCHHBIX 3aJ1a4 YIIPABJICHHUS B TCXHUYCCKUX CUCTEMaX U BOCITUTAHUS KYIBTYpPbI
0€e30IMacHOCTH.

2. [lepeyeHb NJIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHHs TMCUMILIUHBI « DU3UKaY,
COOTHECEHHBIX C INIAHUPYEeMBbIMHU Pe3yJIbTATaMH 0CBOCHHA 00pa3oBaTeIbHOI

HNHaukaTopsbl 10CTHKEHU S Ilnanupyemblie pe3yabTaTbl 00y4eHHS 110
KOMIIeTeHIMH JUCHMILIIMHE
OIIK-1.1. CrnocoOeH pemats 3a1a4d | 3HAET
yIpaBJIeHUs (ananusa) B | [TonstuitHblil annapat, GyH1aMeHTalIbHbIE 3aKOHBI
OpPraHru3allMOHHO-TCXHUYCCKHUX CHCTCMAX OpUpPOABI, COCTABJIAIOLINEC (bYHﬂaMCHTaHBHOC SApo B
BBIICTISS 0a30BbIC COCTABIISIIOIIHNE, | CTPYKTYPE HHIKEHEPHOTO 3HAHUS
OCYILIECTBIISET IEKOMIIO3ULIMIO 3a1a4U YMeer

OCYH.IGCTBJ'IHTB JACKOMITIO3UIINIO TCXHUYCCKOT'O 3HAHM
" BBIACIIATH €TO (I)YHI[aMeHTaJ'ILHOC AAPO

OIIK-1.2. [Ilpumensier MeTobl aHaiu3a | 3Haer

npoGhecCHOHATBHBIX 3anad, YMECT | IpUHIMIIBI U AJITOPUTMBI BepUpUKaIIUU
BBIOMPATh BO3MOYKHBIE BAPUAHTHI PEILICHHS Pa3HOPOHBIX JAHHDBIX

3ala4yu yHnpaBJICHUA B OPraHU3allMOHHO- YMmeer




TCXHUYCCKHUX CHCTCMaAX,
JOCTOMHCTBA U HEAOCTATKHU

OoncHUBasg HX

Hcnonp30BaTh N0JI0KEHUS], 3aKOHBI M METObI
€CTECTBCHHBIX HAyK B KaU€CTBE CPEACTB OLCHKH
CBOMCTB CHCTEM Pa3JINYHOU IPUPOJIbL, B TOM YHCIIE
OpPraHN3alMOHHO-TEXHUYECKUX

OIIK-2.1. @opmynupyer 3agaud B
o0JacT yrpaBleHHsI B OPraHU3alMOHHO-
TEXHUYECKHUX CUCTEMAax

3Haer:

METOJ0JIOTHIO COBPEMEHHOTO €CTECTBEHHOHAYYHOTO
MMO3HAHUS,

YMmeer

[IpoBOIUTH OLIEHKY COCTOSTHHS U (POPMYITHPOBATH
3a7a4i COOCTBEHHBIX AEHCTBUN

OIIK-2.2 I'paMOTHO ¥ apryMEeHTHPOBAHHO
(dhopMupyeT COOCTBEHHBIE CYXICHUS U
OLICHKM Ha OCHOBE 3HAHUU 1O
poUIBLHBIM pa3ziejiaM MaTEMaTHYECKUX
Y €CTeCTBEHHOHAYYHBIX JUCIHUILIMH

3uHaer:

ba3oBble MOHATHUS U 3aKOHBI TPOPUIIBHBIX PA3/IEI0B
€CTECTBEHHOHAYYHO! JUCIHUIIIINHBI

YMmeer

Hcnonmp30BaTh €CTECTBEHHOHAYYHOE 3HAHUE B
Ka4€CTBE OPUEHTUPOBOYHOM OCHOBBI JIMYHBIX
npodeCcCHOHATBHO 3HAYUMBIX YOKICHUN

OIIK-8.1 I'paMOTHO W apryMeHTHPOBAHHO
dbopMupyeT COOCTBEHHBIE CYXKICHUS U
OLICHKM Ha  OCHOBE 3HAaHMH IO
NpoQUIBHBIM pa3zenaM MaTeMaTHYeCKHX
U EeCTECTBEHHO-HAay4HbIX IUCHMIUIUH U
UCIONIB3YeT HUX B mpodeccrnoHanbHOI
NeSITEeNIbHOCTH.

3Haer:

MeTO,ZIOJ'IOFI/IIO C€CTCCTBCHHOHAYYHOI'O IMTO3HAHUA

YMmeer

Hcnonp30BaTh METO/IbI €CTECTBEHHOHAYYHOTO
MO3HAHUS B KQUECTBE CPEACTB OLIEHKU COCTOSTHUS
TEXHUYECKUX CHCTEM B MPOLIeCCe MPUHATUS
YIPaBIECHYECKUX PEIICHUI

OIIK-8.2 ITpumensier
€CTeCTBEHHOHAYYHBIC U
oOIIenHXEHEPHBIC 3HAHUS, METO/IbI
MaTeMaTH4YEeCKOTO aHAJIN3a U
MO/JICITUPOBAHHS

3Haer

OCHOBBI TEOPHUH TOTPEUTHOCTEMN

YMmeer

HpI/IMeHHTB OMITUPHUICCKUEC MCTOAbI IIO3HAHUA B
Kau€CTBC CPEACTB PECIICHUA 3a/]a4 YIIPABJIICHUSA B
TEXHHUYCCKHUX CUCTEMAX

OIIK-8.3 IlpuanmaeT Hay4yHO
000CHOBaHHBIC pEIICHUSI B 00JIACTH
CHCTEMHOTO aHaJIM3a U aBTOMAaTHYECKOTO
yIIpaBJICHHsI HA OCHOBE TCOPHH
yIIPaBICHUS U TEOPUH 3HAHUH

3Haer

MCETOHOJIOTHUIO COBPEMCHHOI'O €CCTCCTBCHHOHAYYHOTO
IIO3HAaHUA

YMmeer

Hay4YHO aHAJM3UPOBATh IPOOIEMBI, IPOLIECCHI U SIBICHHS
B oOmacTé QU3NKH, YMEHHE UCTIONB30BaTh Ha MTPAKTHKE
0a30BbIE 3HAHUS U METOIBI (PU3UUECKUX MCCIEIOBAHUN

3. MecTo AMCHUIUIMHBI B CTPYKTYpPe OCHOBHOM PO ecCHoHATbHOU
o0pa3oBaTeIbLHON MPOrpaMMbI

JIucrIuimHaa OTHOCUTCS K 00s3aTeIbHOM 9acTh OCHOBHOUM Mpo(decCuoHaNbHON
o0pa3oBarenbHONW MPOrpaMMbl MO HampabiieHuto moarotoBku 27.03.03 CucteMHbIH

AHAJIN3 W YHOpPaBJICHHUE,

HanpaBieHHOCTh (mpoduiab) CHCTEMHBIM aHAU3 W

YIPaBJICHUC B OPraHU3allMOHHO-TCXHUYCCKHUX CUCTCMAX.




4. CTpyKTYypa U coaepKaHue IUCIHHIIHHBI

4.1 PacnpenesieHre TPy10eMKOCTH Y4eOHOM JTUCUMILIMHBI 110 BUIaM padoT

1o cemecTpam u (popmaM 00ydeHUst
OO6mast TPyIOEMKOCTh AUCHUIUIMHBI cocTaBiser 10 3adeTHbIX eauHui, 360
4acoB.

JIs1 04HOM opMBbI 00yUeHH S

TpynoeMKoCTh
. o
Bup yuebHoH pabore! 3.e. | uac. ceMecTpaM

1 2 3 4
Obmas TPYAOCMKOCTE | 95 | 360 | 108 | 108 | 72 | 72
JUCITUTUTHHBI TI0 YYCOHOMY TUIaHY
KonTakTHas pabora, B TOM 4uCIe: 164 36 54 36 36
AyIMTOpPHBIE 3aHATHS 164 36 56 36 36
Jlextuu (JI) 56 12 14 14 16
ITpaktuueckue 3anstus (I13) 78 24 28 22 4
JlaGopatopHbie pabotsl (JIP) 28 12 16
KOHCYNBTAIIMU TIEpe]] IK3aMEHOM 2 2
CamocTositesibHas padora (CPC) 160 72 16 36 36
B TOM YHCJIE:
3a4er ¢ oneHKoM + +
JK3aMeH 36 36

4.2. Conep:xkanue JUCHUIIHHBI, CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jiesiam)
€ YKa3aHHeM OTBEJeHHOI0 HA HUX KOJIMYeCTBA aKaleMHUYeCKHX YaCOB U BU/10B
YUeOHbIX 3aHATHI.

Jis1 0uHOM opMbI 00yUeHHsI

Ne KoanuyecTBO 4yacoB mo
n/n BHIAM 3aHATHH = 2
g D o <) § 2 E
9 = = o = 5 Z =
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1 2 3 4 5 6 7 8 9
‘ 1 cemecTp
1 Tema Nel «Kunemaruka 20 4 16
IBIDKEHHUS TEI»




2 Tema Ne2 «Jlunamuka IBUKCHUS 30 4 6 20
TEI»
3 Tema Ne3 «PaboTa, MOIIHOCTD, 28 2 6 20
SHEPTHUSD)
Tema Neq «MexaHuka 2 8
4 | mBwkymmxcs  okuakocred  um| 10
ra3oB»
Tema Ne5 «3mepenus 12 8
5 20
(U3HYECKUX BEIIMIMHY
2 cemecTp
6 | Tema Ne6 «Dmekrpocrarikay 20 4 6 4
7 Tema Ne7 } «ITocTostHHBIIH 20 2 8 4
ANIEKTPUICCKUI TOK»
g | Tema Ne® «Maruutroe mone» 16 6 6 4
9 Tema Ne9 «Craruyeckoe 14 2 8 4
MarHMTHOE TI0JI€ B BEIESCTBE
KoncyabTauust 2
OK3aMeH 36 36
3 cemecTp
10 | Tema NelO «Konebauus» 6 4 2
11 Tema  Nell } «IlepeMeHHBIH 12 6 6
ANMEKTPUICCKUI TOK»
12 Tema Nel2 «BonHoBbie 8 2 6
MIPOIECCHI»
13 Tema Nel3 «DnekrpoMarHuTHbBIC 4 2 2
BOJIHBD»
14 | Tema Nel4 «Hutepdepenums» 8 2 6
15 | Tema NelS «/ludpaxims» 18 4 6 8
16 Tema Nel6 «DnekTpoMarHuTHBIC 16 2 8 6
BOJIHBI B BEIIECTBEY
4 cemecTp
Tema Nel7  «MonekynspHo- 2 8
17 |xuneTnueckas teopusa| 14
UJICATLHOTO ra3a
18 Tema Nel8 «OCHOBBI 12 2 6
TEPMOIUHAMUKID
19 Tema Ne 19  «Temnosoe 12 2 6
W3ITy4YEHUE)
20 Tema VN920 «DIeMEHTBI 16 6 6
KBAaHTOBOM MEXaHUKI»
21 Tema Ne21 «DnemenTsl puzuku 6 2 4
aTOMOBY
Tema Ne 22 «Crpykrypa 2 4 6
22 | atomHoOrO siapa. SnepHbie 12
peaKIum»
3ader ¢ OLEHKOMH + +




| Mitoro | 360 | 56 | 78 | 28 | 2 | 36 | 160

4.3 TemaTuueckuii NJIaH JJIsl 00y4aKOIIMXCH:
O04HOM (POpMBI 00yUCHUA
Pa3aen Ne 1 ®dusnyeckne 0CHOBbI MEXaHUKH
Tema 1. KunemaTuka 1BHKeHHS TeJ

Jleknusi. MarepuanbHasi Touka, aOCOIIOTHO TBEPIOE TEJO, CIUIOLIHAS Cpea.
Kunemarnyeckoe onucanue ABUKEHUS. DIIEMEHThI BEKTOPHOU aJIreOphl.
[IpssMonuHeliHOE NBM)KEHUE TOYKH. J[BHKEHHUE TOUKM IO OKPYKHOCTHU. YTIIOBas
CKOpOCTh W YyIIOBOe YyckopeHue. CKOpPOCTh M YCKOpPEHUE MNpU KPUBOJUHEHHOM
JBMOKCHUM.

Knaccuueckast mexanvka. [ToHsSTHE COCTOSIHUS B KJIACCUYECKON MEXaHHKE.

O06001IeHHBIE KOOPAWHATBEI M YHUCIO CTerneHed cBOoOoabl. YUucno cremneHei
CcB0O0OO/TbI a0COJIIOTHO TBEPOTO TeJa.

PenstuBucTCKas MexaHWKa, MPUHIIMI OTHOCUTEIBHOCTH.

CamocTosiTesibHast  pabGora.  PensiTuBUCTCKAass ~ MEXaHWKA,  MPUHIIUI
OTHOCHUTEJILHOCTH.

Pexomenayemas iureparypa:

oCHOBHas [1];

norojaHuTenbHas [1, 2, 3].

Tema 2. JIluHAMUKA TBHKEHUS TeJl

Jleknmus. OcHOBHas 3ajadya JUHAMUKW. YpaBHEHMsS JBIWKEeHUsA. Macca u
UMITYJIBC.

[TepBblii 3ak0H HprOTOHA M MOHATHE HHEPLHUAIBHON CUCTEMBI OoTcueTa. Bropou
3ak0oH HproTOHA, Kak ypaBHEHME IBWXEHHUA. TpeTtuil 3akoH HplOoTOHa W 3aKOH
COXpaHEHUs UMIyJbca. MOMEHT CHJIbI, MOMEHT HMIYIbCa, MOMEHT HWHEPLUU.
Teopema Illterinepa. Kunemarnka u fuHaMuka TBEpAOro Tea.

IIpakTuyeckoe 3aHsATHE. YPABHCHUE NWHAMUKHU BpALIATEIIbHOTIO JIBUKCHUS.
3aKOoH CcoOXpaHEHUs MOMEHTa uMiyibca. OnpelneNeHne XapaKTEePUCTUK JABUKEHUS
T€JIa BOKPYT HEMOJBUKHOU OCH.

CamocrosiTesibHas padora. HemHepuuaibHble CUCTEMBI OTCUETA.

Pexomenayemas qureparypa:

ocHoBHas [1];

nonoyiHuTebHas [1, 2, 3].

Tema 3. Pabora, MOIIIHOCTH M JHEPIUs

Jleknusi. Pabora u kuHeTnueckas sneprusa. MomuocTts. CuiaoBoe mosie.

KoHcepBaTuBHBIE 1 HEKOHCEpBaTUBHBIC CUJIbL. [loTeHIIManbHas YHEeprus. 3aKOH
coxpaHeHus 3Hepruu. MccienoBaHue B3auMOJICMCTBUSA TEJ IIPU COYIAPEHUSIX.

IIpakTH4yeckoe 3aHsATHE. 3AKOHBI JUHAMUKH.

CamocrosiTesibHass padora. I[IpuMeHeHHEe 3aKOHOB COXPAHEHHUsI SHEPTUM U



AMITYJIbCA B MEXAHUYECKUX CUCTEMAX.
Pexomenayemas ureparypa:
ocHOBHas [1];
nonoysHUTENbHAA [1, 2, 3].
Tema 4. MexaHuka IBUKYIIEHCH KUIKOCTH

Jlekums. JlaBneHue B OJKUAKOCTH M Trase. YpaBHEHUE HEIPEPHIBHOCTHU.
YpaBHeHHe bepHyYIN U CeACTBUA U3 HETo. BA3KOCTh.

CamocTosiTesibHast padora. [[Br>KeHUE Tell B KUIKOCTIX U ra3ax.

Pexomenayemas ureparypa:

ocHOBHas [1];

nonoysHUTEeNbHAA [1, 2, 3].

Tema S. U3mepennst pu3HYeCKUX BeJIUYHH

OcCHOBHBIE TEPMHUHBI W ONpeAeNeHHs. MeTonsl W BHIBl HM3MEPEHUM.
[lorpemHoOCTh, TOUHOCTH, KJIACCU(DUKAIIS TOTPEITHOCTEN U3MEPEHU.

IIpakTnueckoe 3ansitue. OnpeneneHue NOrpeIHOCTEN MPSAMBIX U3MEPEHUN.
OrnpeneneHne NOrpemHOCTe KOCBEHHBIX U3MEPEHHIA.

CamocrositesibHass  padora. CpencrBa H3MEpPEHHUsS: KIAacChl TOYHOCTH,
KJaccuuKalms, UX MOBepKa U MPOBEPKa.

Pexomenayemas iureparypa:

OoCHOBHas [1];

norojaHuTenbHas [1, 2, 3].

Pazgea Ne 2 DjiekTpuiecTBo

Tema 6. JiiekTpocTaTuka

Jleknusi. 3axkon Kynona. Onekrpudeckoe mnone. HanpsipkeHHOCTh TOJIA.
Teopema Octporpanckoro-I'aycca. Pabora snekrpuyeckux cui. Ilorennuan. Csasb
NOTEHIMAJa C HaNpsHKEHHOCTBIO JJIeKTpocTaTudeckoro mnois. IlpoBogHuku u
TUAJIEKTPUKH B DJIEKTPUUECKOM Moje. MaTepuanbHble YpaBHEHUS. DJIEKTPOEMKOCTb.
Konzaencaropbl. DHeprus 3J1€KTpUYECKOro Mosl.

IIpakTHyeckoe 3aHATHE. 3aKOHBI AJIEKTPOCTATUKHU.

JlaboparopHasi paGora. DneKTpocTaTHUYECKOE TOJIE.

CamocTtosiTesibHAs padoTa. DJIEKTPOCTATUKA U DIICKTPOANHAMUKA.

Pexomenayemas qureparypa:

OCHOBHas [2];

nonoyiHuTebHaA [1, 4, 5].

Tema 7. I1oCTOAHHBIN JIEKTPUYECKUH TOK

Jlekumsi. YcinoBue cyniecTBoBaHus Toka. 3akoHbl OMa u JDxoyns u Jlenna.
Croponnue cunbl. 2.J[.C. rampBanmueckoro osnemeHta. I[IpaBuma Kupxroda.
OnekTpuueckuid TOK B MeTauiax. Kiaccuueckas Teopusi 3I€KTPONPOBOAHOCTHU
MeTtaiioB. KBasucTtanuoHapHbie TOKH.

IIpakTuyeckoe 3aHATHE. 3aKOHBI IOCTOSSHHOTO TOKA

JlabopaTropHass pa0ora. Pacuer CIOXHBIX DJJIEKTPUYECKUX ULENed I10
npaBuiiaM Kupxroda. [Iporecchl 3apsaiku U pa3psaiku KOHAEHcaTopa.



CamocrositesibHast pabdora. CBEepXIpPOBOAUMOCTb. T€pMOANEKTPUUYECKHUE
ABJICHUS. DJIEKTPUUECKUN TOK B Ta3aX U KUIAKOCTAX.
Pexomenayemas ureparypa:
OCHOBHaf [2];
JoToaHUTENbHa [1, 5, 6].
Pa3zgen Ne 3 Marnerusm

Tema 8. MarauTHoe 1mmoJie

Jlekuus. MarHutHoe 1oOJi€ U €ro XapakTepucTuku. 3akoH buo-Casapa-
Jlannaca. JlelicTBME MAarHUTHOTO MOJs Ha ABWKywuiics 3apsa. Cuna Jlopenia.
[TpoBOAHUK C TOKOM B MarHUTHOM MoJie. TeopeMa o HUPKYIALUN BEKTOpa MATHUTHOM
uHAyKIud. [loTOK BekTOpa MAarHUTHOW WHAYKIMU. SIBIEHHUE DIEKTPOMArHUTHOM
uHaykiuu. 3akoH @apanes. [Ipasuno JleHna. Heprust MarHUTHOTO TOJIS.

IIpakTuyeckoe 3aHsiTHe. 3aKOHBI MarHeTU3Ma. MarHuTHOE MOJI€ COJIEHOU/A.
DneKTpoMarHuTHasE HHITYKITHUS.

CamocTosiTesibHas padora. CaMouHayKIMs. B3auMonHIyKIusl.

Pexomenayemas iureparypa:

OCHOBHas [2];

nonosiHuTeNbHa [ 1, 7].

Tema 9. CtaTnueckoe MATHUTHOE MOJI€ B BEIIeCTBE

Jlekuuss. Monekyisipable  Tokd. HamMaramueHHOCTh. THIBI MarHeTHKOB.
®eppomarneTusM. TexHudeckas KpuBasi HAMarHUYMBaHUSI.

IIpakTuyeckoe 3aHsATHE. HccnenoBanue NETIN rucrepesuca
dbeppomMarHuTHEIX MarepuaioB. MccneqoBanue neTiu ructepesuca peppoMarHuTHRIX
MaTrepuaioB.

CamocTrosiTesibHast padora. OeppUThl.
Pexomennyemas iureparypa:
OCHOBHas [2];
JoroaHuTeNbHa [1, 7].
Pa3gen Ne 4 KoneOanus U BOJIHBI

Tema 10. Koneoanus

Jlekums. ["apmoHMUecKUil OCIMIUIATOP. AMIUIUTYA, KpyroBas 4actora, ¢asa
rapMoHuueckoro ocuwuiaTopa. Crnoxenue kojeOanuil. BekTopHas auarpamma.
[Tpumepsl TapMOHUYECKHX OCHIIIIATOPOB. CBOOOAHBIC 3aTyXarolIue KoJeOaHUsI.
Koapdunment  3aryxanusi, JgorapuMHUUECKHil  JEKPEMEHT,  JOOPOTHOCTb.
BoiHyXkaeHHbIE KOJI€OaHMSI OCHUIUISITOPA MOA ACHCTBUEM CUHYCOWJAIBHON CHIIBL
Awmrmutyna u (asa mpu BBIHYXKICHHBIX KojeOaHUsIX. BbIHYyXIeHHbIE KoleOaHUS B
ANEKTPUYECKUX LETAX.

CamocrosiTesibHass padora. Pe3oHaHCHbIE KpHUBBIE. AHTapMOHUYECKUU
OCLHHJLIISATOP.

Pexomenayemas sureparypa:

OCHOBHas [3];

nonoiaHutenbHast [ 1, 8.



Tema 11. IlepeMeHHBII JIEKTPUYECKUIN TOK

IpakTuyeckoe 3aHATHE. 3aTyXalOIINUE KOJICOaAHUSI.

CamocrositesibHass padora. [lonydeHue W OCHOBHBIE TapaMmeTphl. Bujibl
COIIPOTHUBJIIEHUN B LEMAX IEPEMEHHOI0 TOKa. JluarpamMa TOKOB M HANpPsKEHUW B
LETSAX IEPEMEHHOIO TOKA.

Pexomenayemas ureparypa:

OCHOBHas [3];

nornoiaHuTenbHas [ 1, 8.

Tema 12. BosiHOBBIE TPOLECCHI

Jlekums. Bonauel. Kunemaruka BOMHOBBIX IpolieccoB. BonHOBoe ypaBHEHUE.
[Inockass cuHycougaidbHas MOHOXpomaruueckas BonHa. HuTepdepenuus u
nupakuys BOJIH.

CamocrosiTesibHas padora. beryiye u cTos4ne BOJIHBI.

Pexomenayemas iureparypa:

OCHOBHas [3];

nonoysiHuTenbHas [ 1, 8].

Tema 13. DiieKTPpOMArHUTHBIE BOJIHBI

IIpakTH4eckoe 3aHATHE. YpaBHeHUst Makcseiuia. [TpuHUIMTT
OTHOCHUTEIIBHOCTH B JyekTpoauHamuke. Cucrema ypaBHeHHid MakcBemia B
uHTerpajgbHO u  auddepenimanbHoii  ¢popme. CKOpOCTh  pacpPOCTPAHEHHUS
AIIEKTPOMATrHUTHBIX Bo3MyIleHUi. [ockas snekrpomarauTHas BosiHa. [lonspusanus
BOJIH.

CamocrosiTesibHas padora. [llkana 31eKTpPOMAarHUTHBIX BOJIH.

Pexomenayemas ureparypa:

OCHOBHas [3];

noroiaHuTenbHas [ 1, 8.

Pa3nea Ne S BosainoBasi ontuka
Tema 14. Untepdepennus

Jlekums. PasButue mnpeacraBieHuld O NOpuUpoAe cBera. BpemenHas wu
MPOCTPAHCTBEHHAs] KOTEPEHTHOCTh CBETOBBIX BOJH. MHTepdepeHIIMoHHas KapTHHA
OT JBYX KOTE€pPEHTHBIX HCTOYHUKOB cBeTa. OmbiT FOHra. MaTepdepomerpsl U ux
MPAKTUIECKOE UCTIONBh30BaHue. MHTepdepeHms B TOHKUX MIICHKAX

CamocrosteabHas padora. [Ipocsemienue ontuku. JKuakoKpUCTaTIMYECKUE
WHJIUKATOPbI TEMIIEPATYPHI.

Pexomenayemas qureparypa:

ocHOBHas [3];

nononHUTENbHAA [ 1, 9].

Tema 15. Iludpakuus

Jleknus. [lpunuun Itolirenca-®penens. Meron 3on @penens. Hudpakius
®penens Ha kpyrioMm otBepetud U aucke. udpaxuusa Opaynrodepa. Judpaknus va



npsiMoyroibHoi menu. Judpakuvonnas pemerka. Popmyna Bynbda-bparra.
Pa3pemaromas cnocoOHOCTh ONTUYECKUX TPHUOOPOB.

IIpakTuueckoe 3ansaTue. ludpaxus cera.

CamocrtositesibHast  padora. Ilonste o0 rojorpaduueckoM  METOJE
perucTpauuu n300pakeHusl.

Pexomenayemas ureparypa:

OCHOBHas [3];

JornoaHuTenbHas [ 1, 9].

Tema 16. DiieKTpOMAarHUTHbIE BOJIHBI B BellleCTBE

Jlekuus. J{ucnepcus cera. @U3NUECKUN CMBICH CIIEKTPAIBHOTO Pa3JI0XKEHUS.
OnekTpoHHas Teopus aucnepcuu. Ilormomienue cBera. EcTeCTBEHHBI U
noJsipu30BaHHbli  cBeT. [lonmsgpu3anuss cBera Npu OTPAKEHUM U TMPEIOMIICHUM.
[Tonsipou bl U oS pU3alMOHHBIE TPU3MBI. 3aKOH Maioca.

IIpakTnueckoe 3ansaTue. [lomsipuszanus ceera.

CamocTrosiTesibHas padora. BpanieHre miocKoCcTH NoiAspUu3alim.

Pexomenayemas iureparypa:

OCHOBHas [3];

nonoysiHuTeNbHa [1, 9].

Pasnesa Ne 6 OcHOBBI MOJIEKYJISIPHOM (DU3UKU U TEPMOIUHAMUKH
Tema 17. MosiekyasipHO-KMHETHYECKASI TEOPUS UI€AJTIBLHOI0 ra3a

Jleknusi. TemmoBoe aBumxkeHue. (OCHOBHOE YpPaBHEHUE MOJIEKYISIPHO-
KUHETUYECKOM TeOopuu. MONEKyIIpHO-KUHETUYECKUA CMBICI TEMIIEpaTypbl M
nasineHus. Pacnipenenenue MakcBemnna-bonsliMana Uid HUI€aJIbHOTO OJHOATOMHOTO
raza. Pacnipenenenne MakcBesia mo CKOpOCTSIM.

JlaGopaTopnas pabora. Pactipenenenue bonbiiMana 1o sHEprusm.

CamocrosiTesibHass padora. bapomerpuueckas Qopmymna. CpeaHee 4YHuCIO
CTOJIKHOBEHUH U JJIMHA CBOOOHOTO mpobera.

Pexomenayemas qureparypa:

JononHuTeabHas [1].

Tema 18. OcHOBBI TEPMOIMHAMUKH

Jleknusi. Craructuyeckas ¢usuka U TepmoauHamuka. IlepBoe Havano
TepMoauHaMuku. Pabora raza. Temnoemkocts. Teopema o paBHOpacnpeneIeHUU
SHEPIruM MO CTeneHsM cBoOonbl. [IpuMeHeHue nepBoro Hauyajga TEPMOJMHAMUKH K
u3omnponeccaM. AnuabaTHBII W TOJUTPONUYECKUN mpouecc. Bropoe Hauano
tepmoauHaMuku. [ukn Kapno u ero KII/ st mpeansHOro rasa.

Jlaboparopuas padora. OcuoBsl MKT u TepMoauHaMUKU.

CamocrosiTesbHas padora. TepMmonrHamuueckue PyHKIIUU COCTOSIHUS.

Pexomenayemas sureparypa:

JOTIOJTHUATENbHAs [1].



Pasznen 7. KBanroBasi puszuka
Tema 19. TensioBoe usiryyeHue

Jlekmusi. AGcomotHO uyepHoe Teno. 3akoH Kupxroda. Pacnpenenenue
SHEPruu B CHEKTpe abCoIoTHO uepHoro Tena. 3akoH Credana-bonpumMana. 3akoH
cmeuieHuss Buna. ['mnore3a kBanTOB »Hepruu. @Popmyna Ilnanka. Tenmosbie
HUCTOYHUKHU CBETA.

Jlaboparopnasi pabora. OCHOBBI COBPEMEHHOM (PU3UKHU.

CamocrositesibHas padora. OnrTryeckas MUPOMETPUSL.

Pexomenayemas ureparypa:

nonoyHuTebHas [1].

Tema 20. DjaeMeHTHI KBAHTOBOU MEXaHUKH

Jlekums. Dueprust u umnynasc ¢poroHa. [laBnenue ceera. Bunasl hotosddexra.
Buaemauit  ¢potodddext u ero 3akoHbl. OneMeHTapHas Teopus ¢doTodrddexra.
VYpasuenue Oiinmreitna. [lpumenenne gporordpdexra. Ibdexr KomnrtoHa.

Teopuss aroma Bomopoaa no bopy. ['mmoresza ne bpoigs v KOPIYCKYJISIpPHO-
BOJIHOBOM Ayanu3M. COOTHOILIEHHE HEOIpeAeTIeHHOCTEN sl (PU3NYECKUX BEIUYUH.
Omneparopbl B KBaHTOBOM MexaHuke. YpaBHeHue Illpenunrepa. Craructuueckoe
TOJKOBaHHME BOJIHOBOW (pyHKIMH. [IpUHIIUTI Cyneprio3ULIuu COCTOSHHIA.

JlaboparopHnasi pa6ora. OCHOBBI COBPEMEHHOU (PHU3HUKH.

CamocTrosiTesibHast padora. [[puHIKIT TPUYMHHOCTUA B KBAHTOBOW MEXaHUKE.

Pexomenayemas siureparypa:

JOTIOJTHUTEIbHAs [1].

Tema 21. D1eMeHTbI (PU3UKH aTOMOB

Jlekuusi. Atom Bomopoaa. CrnuH anekTpoHa. CIHMHOBOE KBAaHTOBOE YHCIIO.
KBanToBeie coctosiHus. IIpUHIMO HEPA3IMYUMOCTH TOXKJIECTBEHHBIX YACTHII.
®depmuonsl u 6030HbI. [Tpunaiun [Taynu. Kiiaccudeckast 1 KBAaHTOBBIE CTaTUCTHUKH.

CamocrtosiTesibHast ~ pabGora.  Ilepuoguyeckass  cucrema  AIEMEHTOB
Menneneea. [TonsiTue 00 YHEPreTUYECKUX YPOBHIX aTOMOB U MOJIEKYII.

Pexomenayemas qureparypa:

nonoyiHuTebHas [1].

Paznen 8 Snepuas ¢pusuka
Tema 22. CTpyKTYypa aTOMHOTrO siipa. SlnepHble peakunu

Jleknusi. 3apsii, pa3Mep M COCTaB aTOMHOro sigpa. MaccoBoe U 3apsii0BOE
yuciaa. MOMEHT uMOynbCca siApa M €r0 MAarHUTHbIM MOMEHT. B3aumoneinctue
HYKJIOHOB M TIOHSITUE O CBOMCTBAX W MPUPONE SIACPHBIX CHUI. DHEPTUsi CBI3U U
ne(eKT MacChl.

SnepHble peakiuu. SnepHble peakMM M 3aKOHbI COXpaHeHMs. Peakuus
A1epHOro AeneHus. Llennas peakuus geneHus.

IIpakTuuyeckoe 3ansaTHe. OU3NUECKUE OCHOBBI PAOOTHI SIAEPHOTO PEAKTOPA.



TepMmosiiepHble peakUU. YIIPaBIAE€Mbli TEPMOSAIECPHBIA CUHTES.
CamocrositesibHas padora. Monens sapa
Pexomenayemas ureparypa:
nonoysHuTeNbHas [1].

5. MCTO)II/I‘-IeCKl/Ie PEKOMECHAALMH IO OPraHu3aluy U3YYCHUA TUCHUIIIIUHBI

[Ipn peanuzanuu TPOrpaMMbl JTUCIHUILIMHBI HCIIONB3YIOTCS JICKIIMOHHBIE,
NpaKTUYECKUE 3aHATHUS U JIADOpaTOpHbIE paOOTHI.

OOmMMY HeNTsIMH YIeOHBIX 3aHATHI SBIISIOTCS
— 00o001IeHne, cucTeMaru3aluss ¢ yoIyOJIeHHEe TEOpeTUYECKUX 3HAHUM 10
KOHKPETHBIM TE€MaM JUCIUIUIMHBI C Y4Y€TOM TpPEOOBaHHMH TMOCWIBHOCTH U
JOCTYITHOCTH Y4€OHOT0 Marepuania;

— pa3BUTHE WHTEIICKTYaIbHBIX CIIOCOOHOCTEH 0OYUaIONINXCS C YI€TOM BO3PACTHBIX
TICUXOJIOTHYECKUX 3aKOHOMEPHOCTEH IMaMsITH M MBIITUICHHSI,

— JUYHOCTHO-OPUEHTHPOBaHHOE (OpMUPOBaHHE TPOPECCHOHAIBHO 3HAYUMBIX
KaueCTB: CaMOCTOSTEILHOCTH, HACTOMYMUBOCTH B JIOCTH)KEHUU MOCTABICHHBIX IIETICH,
OTBETCTBCHHOCTH M TBOPYCCKON MHUIIUATHBBI.

OCHOBHBIMHY 3a/1a9aMH JICKITUH SIBIISTFOTCS:

— HCIMOJNB30BAaHUE METO/Aa MPOOJIEMHOT0 HU3JIOKEHUS ydyeOHOro marepuana s
peanuzanuu  UHPOPMAIMOHHOW,  CHCTEMATU3HUPYIOUIEH,  pa3bsCHAIOMEH U
pa3BUBaOIICH QYyHKIIHIM;

— obecrnieyeHrne MPeeMCTBEHHOCTH TeM JIEKIIMOHHOTO Kypca U MpoQeCcCuoHaIbHOM
HaMpaBJIEHHOCTH y4eOHOT0 Marepuania;

— pacKpbhITHE€ BHYTPHUIIPEAMETHBIX M  MEXKIIPEAMETHBIX CBsI3el  y4eOHOro
Marepuarna.

llenpto  mpakTUYECKOro  3aHATUS  sABIseTCA  (POPMUPOBAHHME  yYMEHHI
UCIIONIb30BaTh €CTECTBEHHOHAYYHOE 3HAHHWE B KAYECTBE OPHUEHTUPOBOYHONM OCHOBBI
pElIeHHs] MPAKTUYECKUX 3a7ady. B Xome MpakTUYecKuX 3aHATUN OOecIleunBaeTCs
pedIeKCHMBHOE OCBOCHHME TEOPETUYECKUX M SMIMPUYCCKUX METOIOB TMO3HAHUS B
MpolIecce BHIMOIHEHUS MPOOIEMHBIX YUeOHBIX 3aaHM.

Hensimu 1a60paToOPHBIX 3aHATUI SABIISIIOTCSA : dbopMupoBanme
UCCJIeNOBAaTeIbCKUX ~ yMeHui  (HabOmiomath,  CpaBHUBATh,  AHAJIU3UPOBATH,
YCTaHABIMBATh 3aBUCUMOCTH, JIeJIaTh BHIBOJIBI U OOOOIIEHNUS, CAaMOCTOSATEILHO BECTH
WCCJICIOBAaHNE); TIOHMMAaHWE TMPUHIUMIIOB pPA0OTHl HM3MEPUTENBHBIX MPUOOPOB;
MPUOOPETEHHE IMIHOTO OIBITa pa0OTHI C U3MEPUTEILHON TEXHUKOH.

CamocrosiTenbHass paboTa OOYyYarOMIMXCS HAMPAaBISETCS HA JIMYHOCTHOE
JOCTIDKEHUE CIEMYIONINX IeJeil: yriyOlieHre 3HAHWM; CaMOCTOSTEIbHBIM IOUCK,
o0OpaboTka u peoOpa3zoBaHue yueOHOU MHGOpMAIHK, OTpabOTKa YMEHHS paOOTHI CO
CIIPaBOYHOM HAyYHOU JTUTEPATYpOil; IpaMOTHAs MOJTOTOBKA K YU€OHBIM 3aHSATUSIM.

6. O0pa3oBaTejibHASA TEXHOJIOT S



[Ipu peanuzanuu nOporpamMMbl  JUCHMIUIMHBL  «Du3nka»  UCMONB3YETCS
oOpasoBarefibHasi TEXHOJIOTHS MOATAMHOrO (OPMUPOBAHUS YMCTBEHHBIX JIEHCTBUIA,
KOTOpasi OCYHIECTBIISIETCSA B YCIOBUSIX HWHTErpallMU TMPAKTUYECKOTO 3aHSITUS H
nabopaTtopHoi paboThl. JUmakTHUECKHE YCIOBHUSI WHTErPAIlMU YUeOHBIX 3aHSATUM
ompeieNieHbl B HAyYHOM MCCJICIOBAaHUM, MPOBEICHHOM COTPYIHMKaMHU Kadeaphbl B
paMKax Hay4HO-UCCJEI0BaTeIbCKON pabOThl YHUBEPCUTETA.

OnpeneneHHBIMU B TEOpUM  OOYYEHHUS  CTPYKTYPHBIMH  3JIE€MEHTaMU
o0pa3oBaTesbHON TEXHOJIOTHH SABJISIOTCS KOHLENTYalbHAsi OCHOBA, COIEpKaTeNIbHbIE
U TIPOIIECCYaJIbHbIC KOMITOHEHTHI.

Konuyenmyanvnoit ocuoeoit 00pa3oBaTelIbHOM  TEXHOJIOTMH  MO3TAIHOTO
dbopMHUpOBaHUS YMCTBEHHBIX JIEMCTBUN SIBISIOTCS TPUHIUIBI  BepUUKAIIUH,
MEXTUCIUTUTMHAPHOU WHTErPaTUBHOCTH, €IMHCTBA u MHOT000pa3us
BHYTPHUIIPEAMETHBIX CBsI3ei hyHIaMEHTATIbHONU TUCIUIUIMHBI « DU3UKaY.

OCHOBHBIMH TICJICBBIMH YCTAHOBKAaMM JICSITEIIHHOCTH TPEIOAaBaHUs-YUCHUS
SIBJISIFOTCSI:

®CO3/1aHUE YCJIOBHM i1 pedIEKCUBHOTO OCBOCHUS €CTECTBEHHOHAYYHBIX
3HAHUH B Pa3INUHBIX BUJAX y4eOHO-TIO3HABATEIbHOMN JEATEIbHOCTH;

e000011ICHIE, CUCTeMaTHU3aIus, YIIyOJIeHne, OCBOCHUE TEOPETHYCCKUX 3HAHUM
110 KOHKPETHBIM T€MaM y4eOHOTro Kypca hU3uKH;

®pa3BUTHE Y OOYYarONIMXCS: HABBIKOB KOMAHIHOW pabOThl, MEKIUYHOCTHOMN
KOMMYHUKAIIUU, IPUHATHUS PEIICHUMN, TUIEPCKUX KaueCTB.

Cooepircamenvuvimu Komnonenmamu o06pa3oBaTEIbHON TEXHOJIOTUHU SBISIOTCS
TEMaTHYECKUE TAaKeThl TUIAKTUYECKUX CPENICTB, KOTOPbIE pa3padaThIBAIOTCS IS
KaXJ0ro  MHTErpaTUBHOTO  y4yeOHOro  3aHATHS € I[elblo  oOecreyeHus
UHAUBUAYATbHON OTpabOTKM YMEHUN HCIONB30BaTh (YHIAMEHTAJIbHBIC 3HAHHS B
KaueCTBE CPEACTB pEHICHUS TMPAKTHYECKUX M OMIUPUYECKUX 3a7ady IO TeMe
UHTETPATUBHOTO YYEOHOTO 3aHATHS;

Ilpouyeccyanvnvimu Komnonenmamu oOpPa30BATEIbHON TEXHOJIOTHH SBIISIOTCS
TEMATHYECKH COTIACOBAHHBIE KOMIUIEKCHl HATYPHBIX JTA0OPATOPHBIX YCTAaHOBOK U
ABTOPCKUX YYEOHBIX MPOTPAMMHBIX MPOAYKTOB, UCTIONIH30BAHUE KOTOPHIX B Y4€OHOM
MPOLIECCE TMO3BOJIAET 00ECIEUYUTh TAPMOHUYHOE JOMOJHEHUE CPENCTB HATYpHOTO U
BUPTYaAJIbHOTO SKCIIEPUMEHTOB.

[Ipy BBITONHEHUW BUPTYaJIbHBIX J1a0OPaTOPHBIX PabOT  HCTHOIB3YIOTCA
aBTOPCKHE KOMIIBIOTEPHBIE MONENU IO pasaenaMm Kypca ¢usuku: «DPuzndeckue
OCHOBBI MEXaHUKN», «DJIEKTpUUecTBO», «Marnetusm», «KonebaHus U BOJHBI,
«BomuoBass omrtuka» (1-3 cemectps); «OCHOBBI MOJEKYISIpHOW (u3uku u
TepMOAMHAMUKNY, «KBanTOBas husuka» (4 cemectp).

B enwHCTBE W B3aWMOCBS3M CTPYKTYPHBIX KOMIIOHEHTOB OOECIEYHBACTCS
BBITIOJTHEHWE  OCHOBHBIX  TpeOOBaHMUW K  00pa3oBaTeIbHOM  TEXHOJIOTHU:
KOHIENTYaJIbHOCTh, CUCTEMHOCTb, BOCIPOU3BOJUMOCTh, THOKOCTh, 3P(HEKTUBHOCTD,
JTUHAMHUYHOCTH U YTIPABIISIEMOCTb.

NuterpatuBHoe y4yeOHOE 3aHSITHE MPOBOJUTCS JBYMs IMPENOAABATEISIMUA B
TeyeHue 6 yacoB (win 4 4YacoB) B ABYX IOMEIICHUSX: B HATypHOU Jaboparopuut



GU3UKH U B KOMIIBIOTEPHOM KJIacCe, B KOTOPBIX KYpPCAHTBI MOATPYIIN OpHUraJIHbIM
METOJIOM BBIITOJIHAIOT JIA0OpAaTOPHBIE paOOThI (HaTypHBIE U BUPTYaJbHBIE).

Ha mnocnenyroommx HHTErpaTUBHBIX YYEOHBIX 3aHATHUSX OCYIIECTBISETCS
poTanus MOATPYIIIL.

[losTamHoe  ¢opMHpOBaHME  YMCTBEHHBIX  JICUCTBUH  OOy4arOIIMXCS
o0ecreynBaeTcsi Ha KOHTPOJIbHO-TPAKTUYECKOM, SKCIEPUMEHTATBHOM U aHAJIUTUKO-
CUHTETHYECKOM dTarnax MHTErPATUBHOIO y4eOHOI0 3aHSTHS.

B TedeHue mepBbIX ABYX YAaCOB YYEOHOIrO 3aHSATHS KYypPCaHThl WHIWBHIYalbHO
BBIMOJHSIOT ~ TECTOBBbIE  NPAKTUYECKUE  3aJaHUs 1O TeMe  MPECTOSIIErO
IKCTIIEPUMEHTAIBHOTO UCCIICAOBAHNS (KOHTPOJIbHO-TIPAKTHYECKHIi ITAII).

Lens oOyueHuss — QopMUpOBaHHE YMEHUN HCIIOJIb30BaTh (PyHAaMEHTaIbHbIC
3HaHMSI B KayeCTBE OPUEHTHUPOBOYHOW OCHOBBI PEIICHMS TMPAKTUYECKUX 3ajiad,
CaMOCTOAATEJIbHOE  M3yY€HHE  MPUHIUIOB  paboThl  NpUOOPOB U CXEMBbI
AKCIIEPUMEHTAIBLHONU PaOOTHI.

OO0pazoBarenbHBIMH 33Jja4aMU  KOHTPOJIHLHO-TIPAKTUYECKOTO JTara SIBISIIOTCS:
U3ydYeHHE JIEKIIMOHHOTO Marepuajja, OCBOEHHE METOAOB paboThl € Yy4eOHOU
JUTEPATypOI; BBHIIOJIHEHUE BBIUMCICHUMN, PACUETOB B XOJI€ PEUICHUS MPAKTUYECKHUX
3a/1a4; paboTa ¢ HOPMAaTUBHOM M CIPABOYHOMU JIUTEPATYPOil.

B Teuenne cnemyromux 2 4acoB yueOHOTO 3aHATUS KypCAaHThl OpUTaJHBIM
METOJIOM BBITIOJHSIOT JJa00paTopHbIe pabOThI (IKCIEPUMEHTAJBHBIIH ITAl).

lens oOyuenuss — (QopMUpOBaHHE HMHCTPYMEHTAJIBHOW  KOMIIETCHIIMH
IUIAHUPOBaTh W TMPOBOAUTH (U3MUECKUE MCCIECIOBAHUS SKCIIEPUMEHTAIBHBIMU
MeTofamu; (GOpMUpOBaHHE YMeHUs paboTarb B KOJJIEKTUBE W TOAYUHSITHCS
PYKOBOASIIIUM YKa3aHUSIM.

OOpa3zoBarenbHBIMH  3a/lad4aMH  SKCIIEPUMEHTAJLHOTO  dTama  SBIAIOTCS:
dbopMHupOBaHUE MPAKTHICCKUX YMEHHM pPabOThl C M3MEPUTEIbHBIMH IPHOOpaAMH,
yCTaHOBKaMU; (OPMHUPOBAHUE HCCIIENOBATEIIbCKUX YMEHUHN; HKCIIEpUMEHTAIbHAsS
npoBepka  (GoOpMyl, METOAMK pacueTa, YCTaHOBICHUE H  TOATBEPKICHUE
3aKOHOMEpPHOCTEW, O3HAKOMJICHME C METOIMKAMU MPOBEICHUS SKCIIEPUMEHTOB,
YCTAHOBJICHUE CBOMCTB BELIECTB, MX KAYECTBEHHBIX U  KOJHWYECTBEHHBIX
XapaKTePUCTHK,

B TeueHue  3aKIIOYUTENBHBIX 2  YacOB  KYpPCaHThl  OCYLIECTBIISIIOT
CaMOCTOSITETIbHYIO 00paOOTKy U MPEACTABISAIOT PE3yIbTaThl SKCIIEPUMEHTA B YCTHOM
Y IMCBMEHHOH opMe (AHATUTHKO-CHHTETHYECKHIi ITAl).

[ens oOyueHus - GpopMupoBaHNEe WHCTPYMEHTAIBHON KOMIETEHIIMU OIICHUBATH
TOYHOCTh M TOTPEIIHOCTh WM3MEPEHUM, aHAJTU3UPOBaTh (PU3UUYECKUM CMBICH
MOJIYYEHHBIX  PE3yJAbTaTOB; MPOBOAMUTH  JOKA3aTelibCcTBA  YTBEPKACHUM  Kak
COCTABIISIONICH KOTHUTUBHON M KOMMYHUKATUBHON (DyHKITHH.

B koHme wHTETpaTHBHOTO Y4YeOHOTO 3aHATHS KYpCaHThl Y4YeOHOW TPYMITBI
00si3aHbl ~ JMYHO  TPEACTaBUTh  PE3ylbTaTbl  CAMOCTOATEIBHOW  y4eOHO-
MO3HABATEJIBHON JESATEIBHOCTH B BUAE OTYETA IO HATYPHOU (WJIHM BHPTYaJIbHOM)
JadoparopHoii padore, pa3pabOTaHHOTO MO YCTAHOBIEHHOU (popMe.

1. OIIeHO‘IHLIe MaTcpHalJibl 10 TUCHUILITUHE



Texkyuuii KOHTPOJIb YCIIEBAEMOCTH 00€CIIEYMBAET OLICHUBAHUE XO/1a OCBOCHUS
JUCLUIUIMHBI, TPOBOAUTCS B COOTBETCTBHM C COAEP)KAaHUEM JUCLMUILUIMHBI 110 BUJAM
3aHATHH B (opMe TECTHUPOBAaHHUA, 3aUIUTHI OTYETOB MO JIAOOPAaTOpHBIM padoTam,
3alllThl OTYETOB IO pacyYEeTHO-TpaUuecKuM paboTaM, BBINOIHEHHBIX B XOJE
UCCJIeI0BaHUN KOMITbIOTEPHBIX MOZENEH (PU3NUECKUX MTPOLIECCOB.

[IpomexyTouHass ~ arrecrauus, KoTopas  OO€CleYMBaeT  OLIEHUBAHHE
MPOMEXKYTOUHBIX M OKOHYATEIBHBIX PE3yIbTaTOB OOy4YEHUs MO JUCHUIUIMHE,
IPOBOAUTCS B JOpPME 3aueTa C OLIEHKON U dK3aMEHA.

7.1. IlpuMepHBIe OLIEHOYHbIE MATEPHAJIBI /ISl TEKYLIEr0 KOHTPOJIS
yCIIeBaeMOCTH

7.1.1. TunoBble 3aJaHUS NI TECTUPOBAHMSA:

1. B xontype TomcoHa HampsikeHUE Ha OOKJIaJKax KOHIEHCATOpa U3MEHSETCS
no 3akony: U = 100:c0s1000t (B). Ecau snekTpoeMKOCTh KOHJeHcaropa paBHa 10
MK®D, TO MakcUMaJibHAasI CHJIa TOKa B KOHTYpE paBHa....

1A

2)2 A

3)0,5A

4)0,1 A

50,2 A

2. B xontype TomcoHa 3/leKTpOeMKOCTh KOoHAeHcaropa paBHa 10 mx®d, a
UHAYKTUBHOCTH KaTyiiku 0,1 ['n. Eciu ammuintyna xoneGanuii CHITBI TOKAa COCTaBIISIET
100 MA, To aMIUIMTY/Ia KojeOaHU HaNpsDKEHUs Ha KOHJICHCATOpe paBHA

1)I10B

2) 100 B

3)1B

4)0,1 B

5)0,01 B

3. Kak usMeHuTcs ayivHa BONHBI, HA KOTOPYIO HACTPOEH PaJAHONIPUEMHUK, €CIIN
B IPUEMHOM KOJIEOATEIbHOM KOHTYpPE €MKOCTh KOHAEHCATOpa YBEJIUYUTH B 9 paz?

1) ymenbmures B 3 pasza

2) ymenbLutes B 9 pas

3) yBenuuuTcs B 3 paza

4) yBenuuutcs B 9 pa3

5) HE UBMEHUTCS

4. Onrhyeckwil TUana3oH BKIIOYAET B ceOs. ..

1) Bumumblii cBeT, yiabTpaduoIeTOBOE N3ITydeHUE, HHPPAKPACHOE N3ITydeHHUE

2) ynpTpaduoneToBoe U3NydeHrue, HHPpPaKpacHOE N3ITydeHHUES

3) Iuama3oH PeHTTEHOBCKOE M3ITyUeHUs, YIbTpa(HoIeTOBOE H3ITyUeHHE,
HH(]pakpacHOe U3TyYCHUE

4) mnana3oH PEHTTEHOBCKOTO M3JTYYCHHSI, BUIUMBIA CBET

5) yneTpaduosaeToBoe H3IyYeHHEe, HHPPAKPACHOE H3ITYICHUE



5. CKOJBKO JJIMH BOJTH MOHOXPOMAaTUUYECKOTO CBETA C YaCTOTOM v=5-10%° I'n

yJIO)KaTcsd Ha MyTH 1,2 MM B Bakyyme

1) 30000
2) 20000
3) 10000
4) 5000
5) [IpaBUIIBHOTO OTBETA HE MPETI0KECHO

7.1.2 ®opma otuyera mo JadopaTopHOii padoTe W pacueTHO-rpaduUecKoi
padore:

Otuyet o naboparopHoit (pacueTHo-rpaduueckoii) padore Ne
Ha3zBanue paOoThI:

[enb paboOTHI:

Kpatkue cBeieHHs U3 TCOPUMU:

Pe3ynbTaThl N3MEpECHMIA:

[Tpumepsl pacueToB:

['padrueckas mHTEpIIpETAIIUS PE3YJIBTATOB U3MEPCHHUIA:

3anuce pe3yabTaToB U3MEPEHUIA:

BBIBOZIBI O COOTBETCTBHH YCTAHOBICHHBIM HOpPMaM U TIPABHJIaM OLICHKH:

7.1.3 TunoBble 3a1a4N:

1.

HopmanbHOEe yCKOpEeHHE TOYKH, ABWKYLIEHCA IO OKPYXHOCTH paauycom 4
MeTpa, 3aJaeTcsi ypaBHEHHEM a, = 1 + 6t + 9t2. OmpenenuTh TaHreHIUAILHOE
YCKOpPEHHUE TOUKHU U MOJTHOE YCKOpEeHUE yepe3 | ¢ mocie Havasia JBUKEHHUS.

Touka JABWXKETCS MO OKPYXXHOCTHM paauycoM 10 cM C MOCTOSHHBIM
TaHreHIMaIbHBEIM ycKopeHHeM 8 cm/c?. Uepe3 Kakoe BpeMs IOCIe Hadaa
JBUKEHUSI HOPMAJIbHOE YCKOPEHUE TOUKH OyAeT paBHO TaHT€HIIMATIBEHOMY?

Ha xakoif BBICOTE OT MOBEPXHOCTH 3€MJIM YCKOPEHHE CBOOOJHOTO TMaJeHUS
JIOCTUTaeT BEeTHIUHBI 1 M/c??

HaliTn nuHeliHbIE CKOpPOCTHM JBW)KCHHSI IICHTPOB Ilapa, aWcka W 00pyua,
CKATHUBIINXCS 0€3 CKOJIBKEHNS ¢ HAKIIOHHON IUIOCKOCTH BhICOTOM h = 0,5 M.
OO6py4 maccoii m = 1 xr, paanyc KoToporo paBeH R = 60 cM, mpuBsi3aH K BEpEBKe
mmnon ¢ = 40 cM. BepeBky ¢ oOpydeM BpaiaroT B TOPU30HTATBLHOM MIIOCKOCTH.
Haiitu MOMEHT nHepiuu 00pyya.

7.21IpuMepHbIEe OLIEHOYHbIE MATEPHAJIBI [IJIAA TPOMEKYTOUHOM ATTeCTAIIUM
7.2.1 llpumepHbIii MepeyeHb BOMPOCOB ISl IK3aMeHa

1. Cucrema otcuera. Tpaektopus, MmyTh, nepemenieHue. MarepuaibHas TOUKA.
AOGcomtoTHO TBepaoe Teno. [locTynarenbHoe U BpaiareabHOE ABUKEHUS.



2. YrioBas ckopocTh. CBs3b JUHEWMHOU U yIIoBoM ckopoctel. I[lepuoa u yactora

BpalllcHUsl. YIIOBO€ YCKopeHue. CBsi3b MEXIy JMHEWHBIMU W YIIIOBBIMU

XapaKTEPUCTUKAMU JABUKECHUS.

3akonsl HproToHAa.

[lenTp Macc u Teopema O JBUKEHHUH IIEHTpa Macc.

Pa6ora.

Kunernueckas sueprus.

[ToreHuyanbHas dHEPrusl.

3aKOHBI COXPAHECHHSI MEXaHUKH.

. Mowment unepuuu. Teopema llIreinepa.

10 Kunernueckas sHeprus BpaaresibHOro JBUKEHUS

11.MomeHT cuibl. YpaBHEHUE IWHAMHKU BpAIaTEIbHOTO JBWXKEHHUS TBEPIOTO
Tena.

12.MOMEHT UMITyJIbCa U 3aKOH €TI0 COXPaHEHUS.

13.YpaBuenue bepnymnnu

14.BsizkocTh. 3akon CToKca.

15.Yucno Peitnonbaca. JlamuHapHbld U TypOyIEHTHBIM PEXKUMBI JIBUKCHUS
KUJKOCTH Y Ta3a.

16.3akoH coxpaHeHUs dEKTprUUecKoro 3apsaaa. 3akoH Kymona.

17.9Onexkrpocratnyeckoe mosie. HanpsskeHHOCTh W MOTEHUHANT 3JIEKTPOCTa-
TUYECKOro nosist. [IpuHIuUI cynepno3nuun 3IeKTPUIECKUX MOJIEH.

18.Teopema ["aycca 115t 97€KTPOCTATUYECKOTO TOJI B BAKyyMe U €€ MIPUMEHEHUE
K MPOCTEUIINM 3a]a4aM.

19.Hupxynsius BEKTOpa HANPS>KEHHOCTH DJIEKTPUYECKOTO TOJIS.

20.TIpoBOTHUKH B DJIEKTPHUUECCKOM TOJIE.

21.Onexktpuyeckas ~ eMKocTb.  KoHzeHcartopbl.  DHeprus  3apssKEHHOTO
KoHJeHcaTopa. OObeMHasl INTIOTHOCTh SHEPTUH IEKTPUUECKOTO TIOJIS.

22 .DOnexrpudeckuii Tok. Cuiia u MIOTHOCTh TOKA.

23.3axon Oma. ConpoTuBIIeHHE TPOBOTHUKOB.

24.PaboTra 1 MOIIHOCTH TOKa. 3akoH JIkoyms u Jlenna.

25.1lpaBuna Kupxroda ais pa3BeTBICHHBIX LIETICH.

26.MarauTHOE T0JIE U €T0 XapaKTEPUCTUKH.

27.3axon bruo-Caapa-Jlamnnaca u ero npuMeHeHHE K pacueTy MarHUTHOTO TTOJIS.

28.3akon Ammepa. BzanmoseiicTBre napaiieabHbIX TOKOB.

29.MarauTHOe TIOJIe JBIDKYIIETOCS 3apsna. JlelicTBME MarHUTHOTO IIOJS Ha
JTBUKYIIANCS 3apsi.

30./IBmxeHne 3apsHKCHHBIX YACTHII B MATHUTHOM ITOJIC.

31.1Mupkynsius BEKTOpa MarHUTHOW MHTYKIIHH.

32.MarauTHoe T0JIe COJICHOUAA U TOPOHa.

33. Pabota mo mepemMenieHnio MPOBOJAHMKA W KOHTYypa C TOKOM B MarHUTHOM
noJie.

34.51BneHune SIeKTPOMAarHUTHON WHAYKIMU. 3akoH dapanes w €ro BBHIBOJ W3
3aKOHA COXPAHEHUS SHEPTHH.

35. Bparmenue paMky ¢ TOKOM B MAaTHUTHOM TIOJIE.
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36. UHayKTUBHOCTH KOHTYpa. CaMOMHTyKIUS.

37. DHeprusi MarHUuTHOTO MOJIS.

38. MaraurtHoe 1oJie B BELIECTBE.

39. deppomarHeTHku U ux cBoicta. [letns rucrepesuca.

7.2.2 IllpumepHbIii IepeYeHb BONPOCOB ISl 3a4eTa ¢ OLeHKO

1. OcHoOBHOE ypaBHEHHE MOJICKYJISPHO-KMHETUYECKON TEOpUU HEaIbHOTO
rasa.
Pacnpenenenne MakcBesia o CKOPOCTSIM.
Pacnipenenenne bombiiMana no 3Heprusim.
JlnmuHa cBoOOHOTO TTpodera.
TeopeMa o paBHOpacIPEACIICHUS YHEPTUH 10 CTETICHSIM CBOOOIBI.
[TepBoe Haya0 TEPMOTMHAMUKH.
Pabora raza.
TernmoemMKkoCTb.
[IpuMeHeHUe IepBOTO HavYaa TEPMOJAMHAMUKH K U30MPOIIECCaM.

10 AnnabaTHBIN ¥ TOTUTPONTUYECKUN MPOIIECC.

11. Bropoe nauwano tepmonunamuku. Iluxkn Kapuo u ero K.ILJ. nans
U7IeaJIbHOTO rasa.

12. YpaBHenus Ban-nep-Baanbca.

13. DxcniepuMeHTaIbHbBIE 3aKOHBI U3IYYeHUST aOCOTIOTHO YEPHOTO Tea.

14. 3akon Credana-bonpiimana.

15. 3akon Kupxroda.

16. 3akonsl Buna.

17. Pacnipenenienre sHEpruu B CHEKTpe abcomoTHO yepHoro Tema. dopmyna
IInanka.

18. ®oTo3¢(heKT u ero 3aKOHBHI.

19. JlaBnenue cBera. OmnbiT JleGeaena.

20. Oddexr Komnrona. KomnToHOBCKast IJTMHA BOJTHBI.

21. Tlonsitue o ¢oTroHAX — KBAaHTAX OAJIEKTPOMArHWUTHOrO Tmona. Mx
XapaKTEPUCTUKH.

22. Teopus ctpoenus aroma. Monens TomcoHa.

23. Ilmanerapnas mozaenb aroma bopa — Pesepdopna.

24. Tloctynarel bopa. 3aBUCUMOCTB paguyca OpOUTHI OT INIABHOTO KBAaHTOBOTO
qucia.

25. Teopusi bopa. 3aBUCHMOCTH TOJHOW JHEPTUU OT TJIABHOTO KBAHTOBOTO
qucia.

26. Jlnwna BomHBI ne bpoitnsa. KopmyckynsipHO-BOTHOBOW Tyann3m

27. BomHoBass (yHKIHMsS B KBAaHTOBOW MEXaHMKE W €€ CTaTUCTHYECKOE
TOJIKOBAHHE.

28. Bornoas ¢ynkius u onbIT KOHTra ¢ ekTpoHamu.

29.Yactuma B O€CKOHEYHO TIIyOOKOW TmMoOTeHIMai pbHOW siMe. [locTaHoBka
3agaun. YpaBHenue llpenunrepa.
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30. Yactuia B OecKOHEYHO IVIyOOKOW MOTeHUuaidbHOW sMe. BoaHoBas

(GyHKLHSL.

31. Yactuia B OeckoHeuHO MIIyOOKOW NOTeHIManbHOU siMe. KBaHTOBaHue

SHEPrUu.

32. HepensTUBUCTCKAsI TEOPHS aTOMa BOIOPO/a B KBAHTOBON MEXaHUKE.
33. Ctpoenue sanpa aroma. [I[poTOHBI U HEUTPOHBI.
34. Dueprus cBa3u B sape. Ee 3aBUCUMOCTBh OT aTOMHOTO HOMEpA.
35. Crpoenue saapa atoMa. SaepHbie CUIIBL.
36. /IBe BO3MOKHOCTH TIOJTYUYCHHSI SHEPTUU TIPH pactmajie saep.
37. EcTtecTBeHHAst paIHOAKTUBHOCTb.

38. S nepHble peakuuu.

39. 3aKoH paMOaKTUBHOTO pacnaja.

40. Anbsa-, 6era- pacnan. ['amma-uznydeHue.
41. 3aKkoHBI COXPAaHECHHUS TIPH SIICPHBIX PEaAKIIHSIX.
42. ®du3ndeckre OCHOBBI SACPHOTO PEeaKTopa.

7.2. lllkana oueHUBaHUSI Pe3yJbTATOB NPOMEKYTOUHOI aTTecTAllMM W
KPUTEPHUHU BBICTABJICHHUS OLICHOK

Cucrema OLICHHWBAaHUA BKJIIOYACT:

®opma
KOHTPOJIst

TToxa3aremm
OLICHUBAHMSA

Kpurepun BbicTaBJI€HHS OLIEHOK

HIxanaa
OLICHUBAHMNSA

Ok3amen/3a
YeT ¢
OLIEHKOM

IpaBHUIIBHOCTb U
II0JIHOTA OTBCTA

JlaH TpaBWIbHBIM, TOJHBIM OTBET Ha
IIOCTAaBJIEHHBIN BOIIPOC, MoKa3aHa
COBOKYITHOCTh OCO3HAaHHBIX 3HAHUH 10
JTUCIUIIIMHE, JI0KAa3aTeIbHO  PACKPBITHI
OCHOBHBIC TIOJIO)KCHHUSI BOIIPOCOB; MOTYT
OBITh JOTTYIICHBI HEI0YETHI,
HCITpaBJICHHBIC CaMOCTOSTEIBHO B
IpoIlecce OTBETA.

OTIINYHO

JaH HpaBHJ’ILHLIfI, HEOO0CTATOYHO ITOJTHBIN
OTBET Ha MOCTaBJICHHBLIN BOIIPOC, IIOKa3aHO
YMCHHC BBIACIIUTD CYHICCTBCHHbBIC u
HECYIICCTBCHHBIC IIPU3HAKHU, IMMPUYNUHHO-
CIICACTBCHHBIC CBiA3U, MOTYT OBITE
AOIIYIICHBI HEAOYCTbI, HCIIPABIICHHBIC C
IMOMOIIBIO ITPECIIOAaBaATCIIA.

XOPOLIO

JaH HEJOCTAaTOYHO HpaBI/IHLHHﬁ U TOJHBIN
OTBCT, JIOTHKAa HW MNOCJICA0OBATCIBHOCTDH
N3JIOKCHUSA HUMCIOT HApYHICHUA; B OTBCTC
OTCYTCTBYIOT BBIBO/IBI.

YAOBJICTBOPUTCIILHO

OTBCT MPCACTABJISACT coboi Pa3pO3HCHHBIC
3HAaHUA C CYHICCTBCHHBIMU OIINOKaMH 10

BOIIPOCY; MIPUCYTCTBYIOT
(parMeHTapHOCTb, HEJIOTMYHOCTb
U3JI0KEHUS; JIOTIOJIHUTETIbHBIE "

YTOYHAIONIUEC BOIIPOCBI HC TMPUBOIAT K

HCYHOBJICTBOPHUTCIIb
HO




| | KoppeKIMK OTBETA HA BOIIPOC. |

8. PecypcHoe o0ecnieyeHue TUCUMILTHHBI
8.1. JIuneH3uoHHoe U CBOOOHO PACHIPOCTPaHsieMOe MPOTrPAMMHOE
o0ecrevyeHHe 0TE4eCTBEHHOr0 NIPON3BOACTBA

- MoiiO¢duc O6pazoBanue [[10-41B-124] - [ToaHbli KOMIUICKT pEIaKTOPOB
TEKCTOBBIX JOKYMEHTOB U 3JICKTPOHHBIX TaOHII, a TAK)KE HHCTPYMEHTApUH AJIs
paboThl ¢ rpaduyeckumu npeseHtanusimu [CroboaHO pacnpoctpansemoe. Homep B
EnnHOM peecTpe pocCHICKHUX POTpaMM ISl SJIEKTPOHHBIX BBIUMCITHTEIBHBIX
MaIiH ¥ 0a3 gaHHbBIX - 4557]

- Astra Linux Common Edition penus Open [[10-25B-603] - Oneparnonnas
cucrema odmero HasHauenus "Astra Linux Common Edition" [Kommepueckas (Full
Package Product). Homep B Enqunom peecTpe poCCHIICKHUX MPOrpamMM JJIst
AJICKTPOHHBIX BBIYUCIUTEIBHBIX MAIIMH U 0a3 JaHHbIX - 4433]

8.2. IlpodeccuonanbHble 6a3bl JAHHBIX U MHGOPMALIMOHHBIE CIPABOYHbIE
CHCTEMBI

WNudopmarmonHas cripaBodHasi cucreMa — CepBep OpraHoB TOCYIapCTBEHHON
BJIACTH Poccuiickoii deneparuu http://poccus.pd/ (cBOOOIHBIN
noctyn);npodeccuonanbupie  0a3bl  AaHHBIX — llopTanm  OTKpBITBIX JaHHBIX
Poccuiickori ®enepanun https://data.gov.ru/ (cBoOOmHBIN gocTyI); (emnepanbHbIMA
nopran «Poccuiickoe oOpaszoBanme» http://www.edu.ru (cBOOOIHBIN JOCTYI);
cucteMa OQUIMATIBLHOTO OMyOJMKOBAaHUS TPABOBBIX aKTOB B 3JEKTPOHHOM BHJIE
http://publication.pravo.gov.ru/  (cBoOomHBIM  jgocTym); (denepanbHBId  MOpTANT
«CoBepIIeHCTBOBaHNE TOCYIapCTBEHHOTO YIIpaBiaeHus» https://ar.gov.ru (CBOOOIHBIN
JOCTYII); AIICKTPOHHAS oubmroTeKa YHUBEPCUTETA http://elib.igps.ru
(aBTOpU30BaHHBIM  JIOCTYM); dJIEKTPOHHO-OMONMmoreyHass cuctema <«ObC PR
BOOKS» http://www.iprbookshop.ru (aBropr3oBaHHBIIi TOCTYTI).

8.3. JlutepaTtypa

OcHoBHas JuTEparypa:

1. CkpeboB B. H. Kypc ob6mieit ¢pusuku: ygedbnoe mocobdue: [rpud MUC,
rpud Mun. o6p]. T. 1. Mexanuka / B. H. Cxpe6oB, A. U. TpyOwmiko; moa oOmr. pe.
B. C. ApramonoB; MUC Poccun. - CII6.: CII6Y I'TIC MUC Poccun, 2015. Pexxum
nocryma: http://elib.igps.ru/?90&type=card&cid=ALSFR-c5922e45-87ac-43a8-9f8e-
e5c5511c0ab5

2. CkpeboB B. H. Kypc ob6mieit ¢pusuku: yaedbnoe mocobdue: [rpud MUC,
rpud Mwun. o6p]. T. 2. DnexrpuuectBo u marHetmsm / B. H. Ckpe6or, A. W.
Tpybunko ; mon o6mi. pen., B. C. Apramonos; MUC Poccun. - CII6.: CII6Y I'TIC
MUC Poccun, 2011. Pexum JOCTyma:
http://elib.igps.ru/?97 &type=card&cid=ALSFR-d90bebchb-b943-42f0-968a-
6525caf6abf5



http://elib.igps.ru/?90&type=card&cid=ALSFR-c5922e45-87ac-43a8-9f8e-e5c5511c0ab5
http://elib.igps.ru/?90&type=card&cid=ALSFR-c5922e45-87ac-43a8-9f8e-e5c5511c0ab5
http://elib.igps.ru/?97&type=card&cid=ALSFR-d90bebcb-b943-42f0-968a-6525caf6abf5
http://elib.igps.ru/?97&type=card&cid=ALSFR-d90bebcb-b943-42f0-968a-6525caf6abf5

3. Ckpeb6oB B. H. Kypc o6mieit ¢pusuku: yuebHoe nocoodue : [rpud MuH.
o0p]. T. 3. Konebanus u Bonuel. Ontuka / B. H. Ckpe0os, A. . TpyOuiiko; moa oo1.
pen., B. C. ApramonoB; MUYC Poccuu. - CII6. : CII6Y I'lIC MUC Poccuu, 2015.
Pexxum pmoctyna: http://elib.igps.ru/?100&type=card&cid=ALSFR-f5cc5533-fh53-

4f9a-9113-54e604f815ae
JJonmonHuTebHAS JJUTEPATypa:

1.  Tpodumona T. . Kypc dusuku: yue6Hoe mocobue : [rpud Mun. o6p.] /
T. U. Tpodumosa. - 17-e uzn., crep. - M. : Akanemus, 2008

2. Makaposa T.A., Measezaesa JI.B., Tpyowiko A.W. ®uszuka. duzndeckue
OCHOBbI MEXaHHUKH: ydeOHOe TocoOWe Jii CaMOCTOSTEIbHONW paldoThl U
caMOKOHTpoJisi 3HaHui oOyuaromuxcsa. - CII6. : CII6Y I'lIC MYC Poccun, 2019.
Pexxum  moctyma:  http://elib.igps.ru/?15&type=card&cid=ALSFR-e74a42cb-d77e-
4636-2181-0011d91felf8

3. Hanunos N.JI., Eroposa H.U., Hekpacos A.C., Tpyounko A.W. ®usuka.
Mexanuka. PykoBojcTBO K jmabopaTopHO-TipakTHdeckuM 3anatusam.— Cnb.: CIIoY
I'TIC MUC Poccuun, 2017. Peoicum docmyna:
http://elib.igps.ru/?12 &type=card&cid=ALSFR-e6299cad-9f5a-4475-9480-
bb86a9a2add6&remote=false

4. Mensenesa JI.B., Tpyomiko A.U. ®dusuka. DnekTpocTaTuka: ydeOHOe
nocoOue i CaMOCTOATENbHOM pabOThl U CAMOKOHTPOJIS 3HAHUM O0ydYaronuxcs. -
CIIo.: Clloy I'TIC MUC Poccun, 20109. Pexum JOCTyTA:
http://elib.igps.ru/?13&type=card&cid=ALSFR-elchde16-0cf8-477a-848f-
5677e822e7da

5. Hanwnos W.JI., Menasenesa JIL.B., UYymauenko A.A. @usuka.
OnekTpudecTBo. PyKkoBOACTBO K J1ab0OpaTopHO-TpakTUUecKuM 3aHsATusM.— Cro0.:
CIIoY I'TIC MUC Poccun, 2014. Peoicum docmyna:
http://elib.igps.ru/?16&type=card&cid=ALSFR-6582d806-8939-4585-855a-
97e181ebac68

6. Mensenesa  JI.B., TpyOunko AN. duznka. IlocTostHHBIHM
AICKTPUYCSCKUI TOK: yd4eOHOe IocoOue IsI CaMOCTOSTEIbHOM paboThl |
caMOKOHTpouis 3HaHuil obydwatomuxcs. - CII16.: CIIOY I'TIC MUC Poccun, 2021.
Pexxum moctyma: http://elib.igps.ru/?11&type=card&cid=ALSFR-d283a8a9-0106-
4490-9124-1ed38fd69557

1. Hanwnos N.JI., Mensenesa JI.B., HekpacoB A.C. ®uszuka. Maraetusm.
PykoBoacTtBo k maGoparopHo-npaktuueckum 3aHsaTusm.— Cmb.: CII6Y I'TIC MUC
Poccun, 2015. Peowcum oocmyna: http://elib.igps.ru/?10&type=card&cid=ALSFR-
d9228c35-d033-4e7¢c-8753-2fbc12a49f18& remote=false

8. Hanunos W.JI., KapramoBa A.Il., Munkun .A., Tpybounko A.U.
®uzuka. Komebanus u BomHBL PykoBOACTBO K 1a00paTOpHO-MPAKTHUYCCKUM
3aatusiM.— Cn6.: CII6Y [ITIC MUC Poccuu, 2015. Pexcum oocmyna:
http://elib.igps.ru/?8&type=card&cid=ALSFR-0fc6b7f8-7092-47f6-ba0f-
98a296c85383&remote=false
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http://elib.igps.ru/?100&type=card&cid=ALSFR-f5cc5533-fb53-4f9a-9113-54e604f815ae
http://elib.igps.ru/?15&type=card&cid=ALSFR-e74a42cb-d77e-4636-a181-0011d91fe1f8
http://elib.igps.ru/?15&type=card&cid=ALSFR-e74a42cb-d77e-4636-a181-0011d91fe1f8
http://elib.igps.ru/?12&type=card&cid=ALSFR-e6299cad-9f5a-4475-9480-bb86a9a2add6&remote=false
http://elib.igps.ru/?12&type=card&cid=ALSFR-e6299cad-9f5a-4475-9480-bb86a9a2add6&remote=false
http://elib.igps.ru/?13&type=card&cid=ALSFR-e1cbde16-0cf8-477a-848f-5677e822e7da
http://elib.igps.ru/?13&type=card&cid=ALSFR-e1cbde16-0cf8-477a-848f-5677e822e7da
http://elib.igps.ru/?16&type=card&cid=ALSFR-6582d806-8939-4585-855a-97e181ebac68
http://elib.igps.ru/?16&type=card&cid=ALSFR-6582d806-8939-4585-855a-97e181ebac68
http://elib.igps.ru/?11&type=card&cid=ALSFR-d283a8a9-0106-4490-9124-1ed38fd69557
http://elib.igps.ru/?11&type=card&cid=ALSFR-d283a8a9-0106-4490-9124-1ed38fd69557
http://elib.igps.ru/?10&type=card&cid=ALSFR-d9228c35-d033-4e7c-8753-2fbc12a49f18&remote=false
http://elib.igps.ru/?10&type=card&cid=ALSFR-d9228c35-d033-4e7c-8753-2fbc12a49f18&remote=false
http://elib.igps.ru/?8&type=card&cid=ALSFR-0fc6b7f8-7092-47f6-ba0f-98a296c85383&remote=false
http://elib.igps.ru/?8&type=card&cid=ALSFR-0fc6b7f8-7092-47f6-ba0f-98a296c85383&remote=false

9. Hanunos W.JI., EropoBa H.U., Kapramosa A.Il., Tpybunko A.W.
®uzuka. BonHoBas ontuka. PykoBoacTBo K 1ab0OpaTOpHO-IPAKTUUECKUM
3ansTussM.— Cn6.: CII6Y TITIC MYC Poccuu, 2016. Pexucum oocmyna:
http://elib.igps.ru/?6&type=card&cid=ALSFR-3f301819-0f70-4b1f-ae8b-
f9b239fb00d8&remote=false

8.4. MarepuajibHO-TeXHUYECKOe o0ecrneyeHue

Jlist npoBenieHrs U oOecreueHus 3aHATUN UCTIONB3YIOTCS MOMEILEHUsI, KOTOpbIe
NPEJICTABISAIOT CO00M ydeOHble ayIUTOPUM [IJIsi MPOBEACHHUS Y4YEOHBIX 3aHSATUM,
OCHAILIEHHBIX ~ OOOpYJAOBaHMEM U  TEXHUYECKUMH  CpPEICTBAMH  OOYYEHHS:
aBTOMAaTU3MpPOBaHHOE pabodee MECTO MpenojaBaTelis, MapKkepHas (MejoBas) I0CKa,
MYJbTUMEIUHHBIN TPOEKTOP, MOCATOUYHbIE MECTa 00YUaAIOLUXCS.

JlaGopaTtopHbie 3aHSATUST Ha TMEPBOM M BTOpOM Kypcax oOydenus (1-3
CEMECTpbl) MPOBOAST B TOMEIICHHWH HATypHOW Jlabopatopun  Kadeapsl,
NpelHa3HAaYeHHOM JUIsl  DKCIIEPUMEHTAJbHBIX  HUCCIENOBAaHMM MO  pasjeiam
«PU3NYECKUE OCHOBBI MEXAHUKN», «DJIEKTpUuecTBO», «Marnetusm» u «BomaHoBas
ontuka». JlabopaTtopHble paboThl B 4 cemecTpe MNPOBOAATCS B y4yeOHO-HAYyUHOU
nabopaTopuu  HAHOTEXHOJIOTMM, TMpeaHa3HAYeHHOW IS OKCIEPUMEHTAJIbHBIX
UcclieZIoBaHuM 110 pazzaenaM «OCHOBBI MOJIEKYJISIPHON (M3HUKHU U TEPMOAMHAMUKIY U
«KBanToBas dusukay.

[Tomemnienust [J1si CcaMOCTOATENbHOW pabOThl OOYYaroIIMXCs OCHAIIEHbI
KOMIIBIOTEPHON TEXHHMKOH € BO3MOXHOCTBIO MHOAKIIOUEHUs K cetu «VHTepHer» u
o0ecrieueHueM J0CTyna K 3JIEKTPOHHONW HH(POpPMaIMOHHO-00pa30BaTeNbHON cpeje
YHHUBEpCUTETA.

ABTOpBI: JIOKTOp TIeAarorudeckux Hayk, npodeccop Mensenera JI.B., k.¢-M.
Hayk, noueHt Tpyowmnko A.U., k.¢p-M. Hayk, qomeHT Eroposa H.1.
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