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1. Ilesi1 ¥ 3aia4UM AUCLUTIMHBI

Ilenu ocBoeHMA JUCHUIUIUHBI « DU3UKa»:

® OBJ/IaJieH1e QJYH,Z[aMEHTaI[beIMI/I 3HAHUSAMH U €eCTECTBEHHOHAYYHBIMHU METO/jaMU

pellieHUs] 3aZlau Ha OCHOBe KPUTHMYECKOrO aHaju3a CBOWCTB CHUCTEM Da3IAYHOU
TIPUPO/IbI;

® OB/IaJileHNe  HaBBIKAMU  TEOPETHUKO-IKCTIePUMEHTA/lbHOTO  KCC/Ie/JOBaHUs
HaTypHBIX ¥ BUPTYya/lbHBIX MOZe/el (Pu3nueckux siBJieHWH B Mpoliecce KOMaHHOM
paboThr;

® OB/IaJileHWe 3HAHUSIMKA (PU3WUECKUX TPUHIUIIOB paboTbl ¥ COBPEMEHHbIe
TeH/IEHIIMA Ppa3BUTHS W3MepUTebHONW TeXHWKH, WCIIONb3yeMON TMpH pelleHun
MPUK/IAHBIX 3a7jau obecrieueHusi 0e30MacHBIX YCJIOBUW TpyZAQ, TOXApDHOU U
9K0JIOTUYEeCKOM 6e30macHOCTH.

ITepeyeHb KOMMeTeHIUI, (OPMHPYEMBIX B MPOIeCCe H3YUE€HHs AUCIIUILIMHBI

KomnereHnuuu Copepxanue
YK-1 CriocobeH ocCyIlecTBASTb KPUTHUECKUM aHanu3 TpobOaeMHBIX CHTyaluil Ha
OCHOBe CHMCTEMHOT0 TM0/[X0/1a, BbIpabaThIBaTh CTPATETUIO [eUCTBUI
OIlK-1 CriocobeH yuuTBIBaTh COBpPEMeHHble TeH/EHLMM pa3BUTHS TEeXHUKU WU

TEXHOJIOTUH B 00sactu TexHochepHOH 0e30MacHOCTH, HW3MEpPUTENbHONH |
BbIUMC/IUTE/IbHOW TEeXHUKH, WH(GOPMALMOHHBIX TEeXHOJOTUMA TIpY pelleHuHn
THIMOBBIX 3a7@au B 00/7acTH TpodeCcCUOHANMbHOW [eSITeIbHOCTH, CBS3aHHOM C
3alMTOM OKpY’Karolei cpefibl U obecrieueHreM 0e30T1aCHOCTH YeJioBeKa.

3aiauy AUCIMIUIMHBI «PH3HKa»:

- ¢dopMHUpoBaHHe OCHOBOMO/IAraloIIUX TMpeCTaBAeHu 0 (PyHJaMeHTaTbHOM
CTPOEHUU MaTepuM U (PU3MYeCKHMX MPUHLIUIAX COBPEMEHHOW eCcTeCTBeHHOHayYHOW
KapTUHBI MUDa;

- TIOHMMaHWe OCHOBHBIX 3aKOHOB (PM3UKKW W TPaHUL] UX MNPUMEHUMOCTU;
dbyHAaMeHTa/IbHbIX (PU3NUECKUX KOHCTAHT; PyHjaMeHTabHbIX (hU3UUeCKUX OMbITOB
Y UX POJIU B pellleHny TIPUKJIIHBIX 3a7iau obecrieueHUs IO>KapHOUM 6e301acHOCTH;

- ¢dopMHUpoOBaHWe TIpeCTABJIEHUM O 3HaueHUU (HU3NUECKUX TeOopuu [jist
pellleHUs] COBPEMEHHBbIX U TIePCTeKTUBHBIX TeXHOJOTMUeCcKUX 3afiau obecrieueHus
Oe30macHOCTH YesioBeKa, MOyKapHOU U TexHOChepHOM 6e301acHOCTH.




2. IlepeyeHb IJIAHUPYEMbIX Pe3y/IbTaTOB 00yueHHs JUCHUIUTHHBI « PU3HKa»,
COOTHEeCeHHBIX C IVIAaHUPYeMbIMH pe3y/IbTaTaMHi 0CBOeHUs 00pa3oBaTe/IbHOU
nporpaMmalI

NuaukaTophl JOCTHKEeHUA KOMIeTeHIUH

Il1annpyemsie pe3y/1bTaThbl 00ydeHHUs 10
AMCLUIINHE

YK-1.1. 3HaeT npuHIUIBI cOopa, oTOOpa U
0000mieHust  uHbOpPMAIM,  METOJUKHU
CHCTEMHOTO  TIOAXOAA I pelleHUs
npodeccoHaNbHbIX 3a/au.

3Haer

(dbyH/IaMeHTa/bHbIe 3aKOHbI TIPUPO/IbI, TPAHHULIbI
TIPUMEHUMOCTH (H3UUeCKUX TeOPUii; CBOMCTBA
CHCTeM pa3/IMYHOU MPUPO/IbI (MeXaHUUeCKUe,
3/1eKTPOMarHUTHbIe, KBAHTOBOMEeXaHWUYeCKHe)

Ymeer

BBIZIE/IATE (DyHIaMEHTAIbHOE SIPO TEXHUUECKOTO
3HAHUS U UCTI0J/Ib30BaTh PyHAaMeHTa/IbHOe 3HaHHe
B KaQueCTBe OPUEHTHPOBOUHOM OCHOBBI PEIIeHHs]
3a7iau B 00/1aCTH TI0YKapHOU 06e30TaCHOCTH.

YK-1.2. Ywmeer aHaM3uPOBaTh 5|
CUCTEMaTHU3UPOBaTh Pa3HOPOJHbIE /IaHHbIE,
olleHMBaTh  3(PGEKTUBHOCTb  MPOLeAYP
aHasm3a npobsieM W MPUHSATHS PellleHud B
npoecCroHaNbHOM [1eTeTbHOCTH.

3HaeTt:

OCHOBbI TEOPUH TTOTPELLHOCTEeN; TPUHLIUIIBI U
aJIrOPUTMbI BepU(PUKALIMK Pa3HOPO/HBIX JJaHHbIX

YMmeer

OCYIIIeCTB/IATh TIOUCK ONITUMAJILHOTO pellieHUs B
1po0/IeMHOM CUTYaLIUU U TIPe/ICTaB/ISITh
pe3yJibTaThl TPAKTUUECKOM AesTeTbHOCTH B
yCTaHOBJIeHHOU (popme

YK-1.3. BriasieetT HaBbIKAMU HAYyYHOT' O
TIOVCKA Y TIPaKTUYeCKOM paboThl C
MH($OPMaLIMOHHBIMUA NCTOYHHUKAMU;
MeTOZlaMy [IPUHATHS pelLleHUH.

3Haet:

METOAbl HAYYHOI'0 1 €CTECTBEHHOHAYYHOI'O
TTI03HAHUHSA;

Ymeer

OCYILIeCTBJIATH HAYYHOTO MOUCKA WH(POPMAaLUK B
TpoLiecce perieHus MPaKTUUeCKUX 3a/1au paboTathb
C HOPMaTUBHOM U CIIPaBOYHOU JTUTEPATYyPOU

OIIK-1.1. 3Haer COBpeMeHHbIe
rH(OpMaLMOHHbIe TeXHOJIOTUU U
rporpaMMHble CpefCTBa, B TOM UHMCIIe
0Te4YeCTBeHHOI'0 TIPOU3BO/ICTBA, I
pelLleHus 3ajau npodeccCroHaIbHON
JlesITe/TbHOCTHU.

3HaeT

BO3MOKHOCTH COBPEMEHHBIX MPOrPAMMHbIX
CPeJICTB B peLIeHUH yueOHbIX U TPUKIAJIHBIX
3aia4 B 00J1aCTH Ky/IbTyphl 6€301MacHOCTH

YmMmeer

Wcnonp30BaTh  mporpaMMHble  TIPOAYKTHI B
KauecTBe CpeJCTB pelleHHsl MpodecCUOHaTbHbIX

3ajau

OIIK-1.2. YMeeT BbIOMpaTh COBpPeMEHHBIE
cpezcTBa obecrieueHUst TI0’KapHOU
0e30rmacHOCTH OOBEKTOB U  OIOBEIEeHUs
nrofiell, B TOM UYKC/e OTeYeCTBEHHOTO
MPOM3BO/ICTBA, [/ peIIeHus  3afjau
rpodeccroHanbHON JesTeTbHOCTH.

3HaeT

OCHOBBI METOZ0/IOTUY HAYYHOT'O [TO3HAHUS
TIPUPO/IHBIX SIBJIEHUM U MTPOLIECCOB

YmMmeer

rPaMOTHO HCII0/Ib30BaTh METO/bl MO/leTMPOBaHUS
(¢u3ryecKUx TIPOLIECCOB M SIBIEHUM B XOJe
pelleHust CTaH/lapTHBIX TIPaKTHUKO-
OpPMEHTHPOBaHHbIX M TEXHUUECKUX 3aj,au




3. MecTo AMCIMILUIUHBI B CTPYKType 0CHOBHOM Npo¢ecCHOHAaTbHOU
o0pa3oBaTe/TbHOM MPOrPaMMbI

JMcIUIIiHA OTHOCHUTCS K 00s13aTe/TbHOM UaCcTH OCHOBHOW MpodeccroHambHON
oOpa3oBare/lbHOM  TIPOrpaMMbl  BBICIIET0  oOpa3oBaHus  OakajaBpuara IO
HaripaB/IeHUIO I1I0ITOTOBKU 20.03.01 «TexHocdepHas 6e301acHOCTb»
HarpaB/ieHHOCTb  (Tipo¢duab) «be3ornacHOCTb TeXHOJOTMUeCKUX TIPOLeCCOB U
IMMpOU3BOACTB»

4. CTpyKTypa " Cco/ep)KaHue AUCIUILIMHBI
OO6miast TPyJ0EMKOCTb JUCLIATIIMHBI COCTAB/SIET 7 3aueTHbIX eAuHMI], 252

Yyacad.
4.1 PacnipejiesieHre TPYAOEMKOCTH JUCHMIUIMHBI 110 BHAAM padoT
o Kypcam u (popmam o0ydeHHs
JJ1s1 3a04HOM (POpMBI 00yUeHHUst
TpynoeMKOCThb
Buy yueOGHOI paboThl se. uac. 13 (0) KinCaM
OO6mas TPyA0EMKOCTh JUCIUIUIUHBI 110 y4e0HOMY IUIaHy 7 252 252
KonTakTHas pabora 22 22
Jlektmum (J1) 6 6
[TpakTrueckue 3ansitus (113) 6 6
JlabopaTopHbie pabots (JIP) 10 10
KoHcynbTaljuu repej 5K3aMeHOM 2 2
CamocrosaTenbHas pabora (CPC) 219 219
KypcoBasi padora (npoekr)
3auért
3auéT C OIeHKOH
JK3aMeH 9 9

4.2. TemaTnuecKui JiaH, CTPYKTyYPHMPOBaHHbIH 10 TeMaM (pasjesiam) C
yKa3aHHeM OTBe/IecHHOr0 Ha HUX KO/IMYeCTBa aKa/leMUYeCKHX YacoB U BH/IOB
yueOHbIX 3aHATHIA.

/1S 3a04HOM (hopMbI 00yueHust

Ne Ko/smmuecTBO yacos
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1 Kypc
1 | Tema Nel «KnHeMaryKa /{BI>KEHUS TeJl» 16 ) 14




7 | Tema Ne2 «/lnHaMUKa [JBI>KEHUS TeJI» 18 4 14
3 | Tema Ne3 «Pab0Ta, MOLHOCTb, SHEPrHs» 14 14
4 Tema Nc_>u4 «MexaHuKa [ABWKYIUXCA 14 14
JKUJKOCTeH Y ra3oB»
5 Tema Ne5 «M3mepeHusi (Qpusnueckux 16 2 14
BeJIMYMH»
6 | Tema N6 «3nekTpocTaTiKar» 14 14
7 Tema No7 «IIOCTOSAHHBIA 3/€KTPUYECKAU 16 2 14
TOK»
g |Tema Ne8 «MaruurHoe rosne» 14 14
9 Tema Ne9 «Cratrueckoe MarHuTHoe I0Jjie 14 14
B BeleCTBE»
10 Tema Ne10 «Konebauus» 22 ) ) 18
11 Tema Nell «IlepemMeHHBIN 371eKTpUUeCKUN 12 12
TOK»
12 |Tema Nel2 «BosHOBbIe NpOLIECCHI» 14 ) 12
13 |Tema No13 «3DneKTpoMarHUuTHbIE BOJTHbID» 12 12
14 | Tema Neld «AHTepdepeHLps» 12 12
15 |Tema Nel5 «/ludpakuiusi» 20 6 14
16 Tema Nel6 «31eKTpOMarHUTHBIE BOTHBI B 13 13
BelecTBe»
KoncynbTanus 2 2
JK3aMeH 9 9
Htoro 252 6 6 10 (2| 9 | 219

4.3 CopeprxaHue JUCIUILIMHBI /151 00yJarOIMXCA:
3a04HOM (popMBbI 00yueHust

Pa3pen Ne 1 dusnueckue 0CHOBbI MeXaHUKH
Tema 1. KuHeMaTHKa JBH)KeHUS TeJl

Jlekusi. MaTepuasibHast TOUKa, aOCOJTIOTHO TBEP/0€ TeJI0, CTUIOIIHAS Cpejia.

KuHemaTnueckoe omnvcaHye ABWKeHHUS. D/1eMeHThl BeKTOPHOM anre0pshl.

[IpsiMoMHeliHOe [BW)KeHWe TOYKW. J[IBM)KeHHe TOUKM [0 OKPY’>KHOCTH.
YrnoBasg CKOpPOCTb U yIrjioBOoe yckopeHuhe. CKOPOCTb UM yCKOpeHue TIpu
KPUBOJIMHEMHOM [JBWKeHMU. Krnaccuueckass MexaHuka. [loHsiTHe COCTOSIHUSI B
K/1aCCUUYeCKOM MeXaHMKe.

CamocrosiTesibHast  paGora. PensgTUBHCTCKass ~ MeXaHWKa,  TIPUHIUII
OTHOCHUTETbHOCTH.

Pexkomenpyemas iureparypa:

ocHOBHas [1];

JloToTHUTeNbHas [1, 2, 3].

Tema 2. [IunaMuka ABHIKeHHS TeJl

JlabopaTopHasi pabora. OrmpejeneHre XapaKTePUCTUK [JBIDKEHHUS Tea

BOKPYT HEIO/JBXHOU OCH.




CamocrosiTennbHast pabora. OcHOBHas 3ajjauya JWHAMUKH. YPaBHEHHS
IBKeHus. Macca u umnysbcC. [lepBbiii 3akoH HbIOTOHa M MOHSITHE WHEpLMaIbHOU
cucTteMbl OTcueta. Bropou 3akoH HblOTOHa, Kak ypaBHeHUWe [BWXeHUs. 1peTui
3aKOH HbrOTOHA U 3aKOH COXpaHeH!s UMITy/ibca. MOMEHT CWJIbl, MOMEHT UMIIYJ/IbCa,
MoMeHT uHepuuu. Teopema lllteitHepa. KuHemMaTvka ¥ JWHaMHKa TBepZAOro Tera.
HeunepriranbHble CUCTEMBI OTCYeTa.

Pexkomenayemasi iuTeparypa:

OCHOBHaf [1];

JoToIHATeNbHas [1, 2, 3].

Tema 3. PaboTa, MOLHOCTH, SHEPTHUs

CamocrosiTenibHast padora. Paborta ¥ KuHeTHuecKasl 3Heprusi. MOIITHOCTb.
CunoBoe tone. KoHcepBaTWMBHble W HEKOHCepPBAaTHMBHbIE CWJ/Ibl. lloTeHIMabHas
SHeprus. 3aKOH COXpaHeHUs SHepruu. IIpuMeHeHre 3aKOHOB COXPaHEHUs SHepruu U
VIMI1yJ/IbCa B MeXaHUUYeCKUX CUCTeMax.

Pexomenpyemas Mreparypa:

OCHOBHaf [1];

JloTIo/IHUTeNbHas [1, 2, 3].

Tema 4. MexaHuKa ABWKYLIUXCA XKUJKOCTel U ra3oB

CamocrosiTesibHasA pabora. [laBieHWe B J>KMAKOCTH U Tas3e. YpaBHeHUe
HelnpepbIBHOCTU. YpaBHeHUe bepHy/uu U ciencTtBus U3 Hero. Ba3kocTs. [IBukeHue
TeJI B JKUJKOCTAX U rasax.

PexkomeHniyemas iuTeparypa:

OCHOBHaf [1];

JOToTHATeNbHas [1, 2, 3].

Tema 5. I3mepenue pu3nuecKux BeTUUUH

IIpakTuueckue 3aHATHs. Orpe/ie/ieHre MOrPeIIHOCTeN PU U3MEPEHUSIX.

CamocrosTesnbHasA padora. OCHOBHbIE TEDMHUHBI U OTIpefiesieHusl. MeTo/bl U
BUJbI U3MepeHUU. [lorpemHocTb, TOUHOCTb, KaacCU(pUKALMsi TIOTPeIIHOCTeN
r3mepeHuid. CpesicTBa U3MepeHUsI: KJ1acChl TOUHOCTH, Kaaccu(UKalusi, uX rMoBepKa u
TpOBepKa.

PexkomeHnpiyemas iuTeparypa:

OCHOBHaf [1];

JIOTIoTHATeNbHas [1, 2, 3].

Pa3pgen Ne 2 J1eKTpruecTBO
Tema 6. J1eKTpocTaTHKa

CamocrosiTennbHass pabora. 3akoH KyrnoHa. OnekTtpuueckoe —Tmore.
HanpspkenHocts mosisi. Teopema Octporpazckoro-I'aycca. Pabora 3seKTpuueckux
cui. [loteHuman. CBg3b IOTeHLMasa C HAIPS)KeHHOCTBIO 3JIeKTPOCTaTUYeCKOro
nojd. IIpoBOJHMKKM UM [OUS/IEKTPUKUA B 3JIeKTpUUECKOM Iosie. MartepuasnbHble
ypaBHEeHUs. OJIeKTPOEMKOCTb. KonzeHcaropsl. OJIeKTpOCTaTUKa 51
3/71eKTPOJUHAMUKA.

Pexkomenayemasi 1uTeparypa:

OCHOBHaf [2];

JloTio/IHUTeNbHas [1, 4, 5].

Tema 7. I1oCTOAHHBIN 3/71eKTPHUUECKUH TOK
IlpakTnueckoe 3aHATHe. TepMO3/eKTpUYeCKre SBJIeHUs. OJIeKTPUYECKUU



TOK B ra3ax 1 >XUJKOCTSIX.

CamocrosiTesibHasi padoTa. YC/oBUe CyIIleCTBOBaHHUSI TOKa. 3aKOHbI Oma u
xoyns u Jlenna. CtoponHue cusbl. J./1.C. raibBaHnueckoro sjemMeHTa. [IpaBuiia
Kupxroda. OnekTpuyeckuii TOK B  MeTa/ylax. Kjaccuueckas — Teopus
371eKTPONPOBOAHOCTU MeTaioB. KBasucranpoHapHbeie TOKA. CBepXIIPOBOAUMOCTb.

Pexkomenayemasi 1ureparypa:

OCHOBHaf [2];

JIoro/IHKTeNbHad [1, 5, 6].

Pa3zgen Ne 3 Marserusm
Tema 8. MarauTHoe moJjie

CamocrosiTesibHasi padboTa. MarHutHoe T10/ie ¥ ero XapaKTepHUCTHUKH. 3aKOH
bro-CaBapa-Jlaniaca. /leiiCTBMe MarHWTHOTO MO/l Ha ABWXKYyLIUKcs 3apsf. Cua
JlopeHua. [IpoBOJHUK C TOKOM B MarHMTHOM I10Jie. TeopeMa 0 LIMPKYJISILIMA BEKTOpa
MarHMTHOM WHAYKOUU. IIOTOK BeKTOpa MarHWUTHOM WHAYKUMM. fIBleHue
3/IeKTPOMarHuTHOM UHAyKIMM. 3akoH Papages. [lpaBwio JleHua. OHeprus
MarHuTHOro noJis. CamoMHAyKLus. B3auMOUHAYKLIUSI.

PexkomeHnpyemas ureparypa:

OCHOBHaf [2];

JoroIHUTeNbHas [1, 7, 8].

Tema 9. CTaTuueckoe MarHuTHoOE 10Jie B BelljeCTBe

CamocTrosTesnbHasA padora. MoJsieKyisipHble TOKH. HamMarHuueHHOCTh. THIIBI
MarHeTUKOB. @eppoMarHeTusM. TexHuuecKas KpyvBasi HAMarHUUnuBaHusi. @eppuThl.

Pexkomenayemasi 1uTeparypa:

OCHOBHaf [2];

JloTo/IHUTeNbHas [1, 7, 8].

Pasgen Ne 4 Koie0aHus ¥ BOJIHbBI
Tema 10. Kosebanus

Jlekumsi. ['apMOHMYECKUM OCLWLIATOP. AMIUIMTY/a, KPyroBasi 4acToTa, ¢asa
rapMoHuuUeckoro ocuwinsgTopa. CroxeHue KosiebaHuii. BekTopHasi Auarpamma.
[TpyuMepbl rapMOHMUECKUX OCLM/UIATOPOB. CBOOOZHBIE 3aTyXarolfue KojebaHUs.
KosdduienT  3aryxaHusi,  jorapudmMuueckuii  JeKpeMeHT,  [JOODPOTHOCTb.
BbIHYKZIeHHbIe KOoJ/ile0aHUsI OCIIWIISATOpa IO, [eHCTBHEM CUHYCOWUJAbHON CHIIBI.
Awmriutyzia v (asa Mpu BeIHY>K/I€HHBIX KOieOaHUsIX.

IIpakTHyeckoe 3aHATHe. BoiHyXeHHbIe Kosie0aHUs B 3/IeKTPUUECKUX LIeTIsiX.

CamocrosiTesibHass pabora. Pe3oHaHCHBbIe KpuBble. AHTapMOHUUYeCKUMN
OCLIWJIATOP.

Pexkomenayemasi 1uTeparypa:

OCHOBHaf [3];

JloriosiHATeNbHas [1, 9].

Tema 11. IlepeMeHHBIH 3/1eKTPUYECKHH TOK

CamocrosiTenibHass pabora. [lonyueHre YW OCHOBHBbIE TapaMmeTpbl. Buzbl
COMPOTHBJIEHUM B LIEMSAX MEepeMEeHHOro TOKa. /lmarpaMma TOKOB M HampsKeHUN B
LIersiX MepeMeHHOr 0 TOKa.

Pexkomenayemasi iureparypa:

OCHOBHaf [3];

JIoTIoTHATeNbHas [1, 9].



Tema 12. BosiHOBBIe npoLecchl

Jlexknus. BosiHbl. KruHeMaTrKa BOJIHOBBIX TIpOLIeCCOB. Bo/iHOBOe ypaBHeHuUe.
I1nockas cuHycouzanbHasi MOHOXpOMaTUuecKast BOJIHA.

CamocrosTennbHasA padora. ViHntepdepenius u audpakiys BosH. beryiye u
CTOSTYME BOJTHBI.

Pexkomenpayemasi 1uTeparypa:

OCHOBHaf [3];

JloTiosTHUTeNbHas [1, 9].

Tema 13. D/1eKTpOMarHUTHbIE BOJIHbI

CamocrosTenbHas padoTa. YpaBHeHus Makcsesia. [IpuHIMI
OTHOCUTE/IbBHOCTH B 3/ieKTpogvHamuke. Cucrema ypaBHeHWM Makcgenia B
vHTerpajibHOM u  auddepeHyuansHor  (opme. CKOpPOCTh  paclpoCTpaHeHHUs
37IeEKTPOMarHUTHBIX BO3MYILeHUU. [110cKast snekTpoMarHiTHasi BosHa. [lonsipuzanys
BOJIH. [IIKasa 3/71eKTpOMarHUTHBIX BOJIH.

Pexkomenayemasi 1uTeparypa:

OCHOBHaf [3];

JloriosiHUTeNbHas [1, 9].

Pa3pen Ne 5 BosiHoBas onTUKa
Tema 14. UnTepdepeniius

CamocrosiTesibHast padora. Pa3BuTve TMpejcTaBlIeHWM O IIPUPOZiE CBeTa.
BpemeHHast u TPOCTPaHCTBEHHAs KOrepeHTHOCTb CBETOBBIX BOJIH.
WNHuTtepdepeHIiMOHHas KapTUHA OT JBYX KOTePEHTHBbIX HCTOYHMKOB cCBeTa. OMbIT
FOnra. ViHTepdepoMeTpbl U UX TIpaKTUUeCKOe HCIoJib3oBaHUe. MHTepdepeHLUs B
TOHKUX TIUIeHKaX. [IpocBeTneHve ONTHUKU. JKUJKOKPUCTA/UIMYECKUe WHIWUKATOPbI
TeMIiepaTryphl.

PexkomeHnpyemas MTeparypa:

ocHOBHas [3];

JnoroaHuTenbHas [1, 10, 11].

Tema 15. Iudpakuus

JIaboparopHasi pa6ora. [Iudpakiiys cBera.

CamocrosiTesibHasA pabora. Paspemnaroiijasi CrMOCOOHOCTh — ONTHYECKUX
npubopoB. [loHsTHe o rosiorpadMueckoM MeTO/ie PperucTpaluu H300pakeHMUs.
Hudpakuys cBeta. [Ipunimn I'toiirenca-®dpenesns. Metog 30H @penenisi. Iudpakuys
®peHessi Ha KPYIJIoM OTBepCcTHU M aucke. Judpakuus dpayHrodepa. [dudpakiys
Ha MpsAMOYToJibHOU 1iesin. IudpakimonHas pemietka. @opmyna Byabda-bparra.

PexkomeHnpyemas Mreparypa:

OoCHOBHaf [3];

norosHuTenbHas [1, 10, 11].

Tema 16. J/1eKTpOMarHuTHbIE BOJIHBI B BellleCTBe

CamocrosiTennbHaa paGora. [ucnepcusi cBeta. DOU3HMUECKHMM  CMBIC/T
CIIeKTPa/IbHOT'O Pas3JioKeHUsl. DJIeKTPOHHAs Teopus Aucriepcuu. IlorsoleHue ceera.
EcTecTBeHHbIM M TIONSIPU30BaHHBIM CBeT. [lonsipusanusi cBeta MpU OTPa)KeHWU U
npesiomieHud. llomsgpouasl ¥ TOAspU3al[MOHHBIE TIPUM3MbL.  3aKOH Martroca.
BpaiiieHre mioCKOCTH NOJIIpU3aLUu.

PexkomeHnpyemas MTeparypa:

oCHOBHas [3];



JoroHuTenbHas [1, 10, 11].

5. MeToanueckye peKOMeH/Jaliy M0 OpPraHu3anui u3yuyeHusl AUCLUTLITUHBI

[lpu peanu3aiiuv TIPOTPaMMbI AUCLATIIMHBI HCIIO/IB3YIOTCS  JIEKITMOHHBIE,
MpaKTUUeCKUe 3aHATHs 1 TabopaTopHbIe paboThI.

OO6mMMH 1e/IAMH YUeOHBIX 3aHATHUN SBJISTFOTCS:

- 0000111eHMe, cUcTeMaTU3al|s U yriayOieHre TeopeTHUeCKUX 3HaHHK 10
KOHKDETHbIM TeMaM [JWCIUAILUIMHBI C y4YeToM TpeOOBaHUW TMOCW/ILHOCTU U
JOCTYITHOCTH yueOHOT0 MaTepHana;

— pa3BUTHE HHTEJUIEKTya/lIbHbIX CIIOCOOHOCTel 00ydaroluxcs C y4eToM
BO3PaCTHBIX MCUX00TMYeCKUX 3aKOHOMEPHOCTe! MaMsTH U MbIIIeHNUS;

— JTMYHOCTHO-OPHEHTHPOBaHHOe  ¢opMHpOBaHHe  TIPOdeCCHOHATBHO
3HAaUMMBIX KauecTB: CAMOCTOSITEJIbHOCTH, HAaCTOMUMBOCTH B  JOCTH)KeHUU
TOCTaB/IeHHBIX 1ieJiell, OTBeTCTBEHHOCTH ¥ TBOPUECKOW MHUIMATHBBI.

OCHOBHBIMU 3aZlauaMu JIEKLIUU SIBJISTFOTCS:

— WCTIO/Tb30BaHWe MeToZia Tpo0/eMHOTr0  U3/I0XKeHHs  yueOHOro
MaTepyana i1 peanu3aliuM  WHGOPMAI[MOHHOW,  CHUCTeMaTU3UPYIOIIeH,
pa3bSACHSOIIEeN U pa3BuBarolllell (QyHKIWM;

— obecrieueHre TIPEeMCTBEHHOCTH TeM JIEKIJMOHHOTO Kypca U
ripoeccroHabHOM HarlpaB/eHHOCTU yueOHOr0 MaTepuarna;

— PACKpLITHE  BHYTPHIIPEMETHBIX W  MEXKIPeAMETHBIX  CBSI3el
yueOGHOT0 MaTepuarnia.

Llebl0  TIPAaKTHUECKOTO  3aHATHS ~ siBAsieTcss (G OpMUpOBaHWe — YMeHHUM
WCII0/Ib30BaTh eCTeCTBeHHOHay4YHOe 3HaHWe B KaueCTBe OPUEeHTHPOBOYHON OCHOBBI
pellieHus] TIpaKTUYeCKUX 3afiau. B Xoze mMpakTHuyecKuUX 3aHATHI o0becrieurBaeTcs
pedIeKCMBHOE OCBOEHME TEeOPEeTHUYeCKHX M SMITMPHYECKMX METO/OB IT03HAHHUS B
Tipoijecce BBITOTHEHHS TTPOO/IEMHBIX yUueOHbBIX 3aaHU.

Lensvu nabopaTopHBIX 3aHATUHN SIBJISTFOTCSI: cdopmupoBaHre
WCCIeJoBaTe/IbCKUX ~ yMeHMM  (Habmwopath,  CpaBHMBaTh,  aHA/M3UPOBATh,
yCTaHaB/IMBATh 3aBUCHUMOCTH, JleJlaTh BBIBO/bI M 000OITEeHHS], CAMOCTOSTe/TbHO BECTU
WCC/Ie/JOBaHWe); TIOHMMaHWe TIPUHIUIIOB paboThl HW3MEpPHUTe/bHBIX IPHOOPOB;
nprobpeTeHe JTMYHOTO OIMbITa pabOThI C U3MEPUTETEHOU TeXHUKOM.

CamocTtosiTenibHass paboTa 0OyuarolUXCsl HampaB/seTcss Ha JIMYHOCTHOE
JOCTIDKEeHUe C/IeIyIoNIUX Iiefieii: yriyOsieHre 3HaHWM; CaMOCTOSITe/bHBINA TIOUCK,
o6paboTKa 1 rpeobpa3oBaHue yueOHOM WHpOpPMaIK; 0TpaboTKa yMeHHsI paboThl CO
CTIpaBOYHOM Hay4YHOU JIUTepaTypOi; TpaMOTHasi IOATOTOBKA K YUeOHbBIM 3aHSATHSIM.

[lpy peanu3alid TIPOTPaMMbl  AUCHUIUVIMHBI  «®U3MKa»  UCIIO/Ib3YeTCs
oOpa3oBaresibHasi TEXHOJIOTHSI TI03TAITHOTO (POPMUPOBaHUSI YMCTBEHHBIX AeMCTBUMH,
KOTOpasi OCYIIIECTB/ISIETCSI B YC/IOBUSIX MHTErpaldyd ITPAKTHUYECKOTO 3aHSATUS WU
naboparopHoi paboThl. [IWgakTUUeCKHe YC/IOBHS WHTerpaldyd y4eOHBIX 3aHSITUM
orpefie/ieHbl B HAYYHOM HCC/e/IOBaHUM, TIPOBEEHHOM COTpPYJHHMKAMU Kadeapbl B
paMKax Hay4yHO-UCC/IefloBaTeTbCKOW paboThl yHUBEpCHUTETA.

OmnpefeneHHBIMM B TeOpUM O0yuyeHMs] CTPYKTYPHbIMHA  3JieMeHTaMu
oOpa3oBaTe/IbHOM TEXHOJIOTHH SIBJISTIOTCSI KOHI[ETITya/IbHasi OCHOBA, Co/lep)KaTe/TbHbIe
Y TIpoIjeccyabHble KOMITOHEHTHI.

KoHnyenmyanbHotli ocHo8oll 00pa3oBaTe/IbHOM TEXHOJIOTUH  TI03TAITHOTO
(dopMUpOBaHHs YMCTBEHHBIX [JE€MCTBUM SIBJISIIOTCS TIPUHLIMIIBI  BepU(HKaLUY,



MeXXAUCLIUTUTMHAPHOM VHTEerpaTUBHOCTH, eIMHCTBa U MHOT000pasust
BHYTPUIPEJIMETHBIX CBsi3el (PyHaMeHTaTbHOU JUCLUIITUHBI « DU3UKa».

OCHOBHBIMM 11€/IEBBIMM YCTAaHOBKaMM [IeIT€/IbHOCTU TIPerofaBaHUsI-yYUeHUs
SIBJISIFOTCSI:

o Co3/laHue yCJIOBUM /1Jisi pep/ieKCMBHOTO OCBOEHUSI eCTeCTBEHHOHAYUYHBIX
3HaHUU B pa3/IMYHbIX BU/IaxX yueOHO-TI03HaBaTe/TbHOU JesiTe/IbHOCTH;

e 0000mieHne, cucreMatusaiys, yriy0seHrde, OCBOeHHE TeOpeTHUeCKUX
3HaHUI TI0 KOHKPETHBIM TeMaM yuebHOTo Kypca hU3UKy;

o pa3BuTHe y  OOyuarol[uxcs: HaBbIKOB  KOMaHAHOW  paboThl,
MeXXJTMUHOCTHOW KOMMYHUKALMH, TIPUHSITUS PeLleHUH, TMAePCKUX KauecTB.

CodepicamebHbiMU  KOMNOHeHmamMu  obpa3oBaTe/lbHONM  TEXHOJIOTHUH
SB/SIFOTCSI ~ TeMaTHYeCKue  TlakeTbl  [UJaKTUYeCKUX  CpeJCTB,  KOTOpbIe
pa3pabaTbIBalOTCA [ijisi Ka)K[Or0 WHTErpPaTUBHOTO YyueOHOTO 3aHATUsS C 1[eJbI0
obecrieueHust VHJVBU/lyaIbHOU oTpaboTKu yMeHUI WCII0J/Ib30BaTh
(dyHIaMeHTa/llbHble 3HaHUSI B KauyecTBe CpeACTB pelleHus] TpakKTUYeCKUX U
SMITUPUUECKHUX 3a7iau 110 TeMe UHTerpaTUBHOTO yueOHOTO 3aHSTHS;

IIpoyeccyaibHbiMu  KoMnoHeHmamu  o0pa30BaTe/JIbHOM  TeXHOJIOTUU
ABJITIOTCS TeMaTUUeCKA COTJIaCOBaHHbIe KOMIIJIEKChl HATYPHBIX J1laOOPaTOPHBIX
YCTAaHOBOK M aBTOPCKUX Yy4eOHBIX TMPOTPaMMHBIX TMPOAYKTOB, UCII0/Ib30BaHMe
KOTOpBIX B yueOHOM Tipoljecce T03BOJisieT 00eCreunTh rapMOHUYHOE [IOTIOSTHEHUe
Cpe/ICTB HaTypPHOTO ¥ BUPTYalbHOTO 3KCIIEPUMEHTOB.

[Ipy BBITIOJIHEHWM BUPTYaJbHBIX JIaOOPAaTOPHBIX pabOT HCIOJB3YIOTCS
aBTOPCKME KOMITbIOTEDHbIE MOJeJIA M0 pasjenam Kypca (usuku: «Dusnueckue
OCHOBBI MEXaHWKH», «JDJIEKTPUUECTBO», «MarHetusm», «®usnka KonebaHuil u
BOJIH», « Bo/THOBasi onTHKa».

B emuHCTBe ¥ B3aMMOCBSI3U CTPYKTYPHBIX KOMITOHEHTOB OO0ecTieurBaeTcs
BBITIOJTHEHWE  OCHOBHBIX  TpeboBaHMMI K  oOpa3oBaTe/NbHOM  TEXHOJIOTHU:
KOHI[eTNITYaTbHOCTb, CUCTEMHOCTh, BOCTIPOM3BOAUMOCTh, TUOKOCTh, 3P(deKTUBHOCTD,
JVHaMAYHOCTb U YIIPaB/sieMOCTb.

WuTerpatvBHOe yueOHOe 3aHSTHe TIPOBOJUTCSA ABYMs TperofiaBaTesisiMU B
TedeHre 6 yacoB (WM 4 YacoB) B [IByX MOMeIeHUSX: B HaTypPHOUW JlabopaTtopuu
(GU3MKN U B KOMIBIOTEPHOM Kjacce, B KOTOPBIX CTY/EHTBI MOATPYIIT OpUragHbIM
METO/IOM BBITIOJIHSIIOT jlabopaTopHble paboThl (HaTypHbIE U BUPTYyasbHEIE).

Ha mocneayroiMx WHTerPaTUBHBIX Y4eOHBIX 3aHATUSIX OCYIIeCTBISIETCS
poTaLus MoArpyIIL.

[TostarHoe  ¢hopMHUpOBaHHE  YMCTBEHHBIX  JeMCTBUM,  0OO0y4arommxcs
obecrieuriBaeTCs Ha KOHTPO/IbHO-TIPAKTUUECKOM, SKCIIePUMEHTaTbHOM M aHa/TMTUKO-
CUHTeTHYeCKOM 3TarlaX WHTerpaTUBHOIO yueOHOr0 3aHSTHS.

B TeueHue MepBBIX JABYX YaCOB yueOHOIO 3aHSTHS CTY/IeHTbl UHAUBUAYATbHO
BBITIOJTHSIFOT ~ TECTOBble  MpAaKTUUYeCKWe 3aZlaHus I[0 TemMe MpPeACTOSIIero
5KCIePUMEHTATbHOTO UCC/IeI0BaHNs (KOHTPO/IbHO-NIPAKTHUECKHUN JTam).

Llenb obyueHrss — (popMUpOBaHKe YMeHUH UCI0/b30BaTh (QyHAaMeHTaIbHbIe
3HaHUSI B KaueCTBe OPHEHTUPOBOYHOM OCHOBBI pellleHUs TpaKTUUeCKHUX 3ajady,
CaMOCTOSITeJIbHOE ~ W3yueHWe  TPUHI[UIIOB  paboThl  MPHOOPOB W CXEMBbI
JKCTIepUMeHTaIbHOM paboThl.

Ob6pa3oBaTenbHBIMU 3aflauaMid KOHTPOJIbHO-TIPAKTAYECKOT0 3Taria siBJISFOTCS:
v3yyeHWe JIeKIJMOHHOTO Marepuasia, OCBOeHHe MeToJoB paboTel C y4eOHOM



JIUTepaTypOy; BBINIOJIHEHUE BBIUMC/IEHUW, PACUETOB B XO/ie pelleHUs MpaKTHUYeCKux
3ajau; paboTa C HOpPMaTHUBHOM U CITPABOYHOW JTUTepaTyPO.

B TeueHuwe crefyroumx 2 4YacoB y4ueOHOro 3aHSTHSI CTy/e€HThbl OpUTaZHbIM
METO/IOM BLITIO/IHSIOT /1ab0paTopHbBIe PabOTHI (IKCIIEPUMEHTA/TbHbBIH 3Ta).

Llens oOyueHuss — ¢opMHpOBaHWe WHCTPYMEHTA/NbHOW KOMIIEeTeHLUU
IJIaHUPOBaTh W TPOBOJAWUTH (PU3MUECKHe WCC/Ie[0BaHUsl 3KCIIepUMEHTa/IbHBIMU
MeTofiamMy; (opMUpOBaHWe yMeHUss paboTaTh B KOJUIEKTHBE W TOAUUHSITHCS
PYKOBOZSIILIMM yKa3aHHSIM.

OO6pa3oBarenbHBIMU  33layaMU  SKCIIEPUMEHTa/IbHOTO  JTaria  SIBJSIFOTCS:
¢dopmMHpoBaHre TpPaKTUUECKUX yMeHUW paboThl C HM3MepUTeNbHbIMU TpUbopamy,
yCTaHOBKaMu; (hOpMHpPOBaHUWE WCC/Ie[oBaTebCKUX YMeHUM; SKCcreprMeHTalbHast
rnpoBepka (QopMyJs, MeTOJWK pacueTa, YCTaHOBJIEHHWE U  MOJTBepXKJeHHUe
3aKOHOMEpPHOCTeM, O3HaKOMJ/IeHWe C MeTOJWKAaMHU I[IpOBeJleHUs] SKCIepPUMEHTOB,
yCTaHOBJIeHWe CBOWCTB  BelLeCTB, MX KayeCTBEeHHbIX U  KOJIMYECTBEHHbIX
XapaKTepUCTUK,

B TeueHWe 3aKIHOUMTENBHBIX 2 YacOB  CTYJEHTbl  OCYIIECTBJISIOT
CaMOCTOSITe/IbHYI0 00pab0TKy U TMpe/iCTaB/ISIOT pe3y/ibTaThl SKCIIepUMeHTa B YCTHOM
Y TMCbMeHHOM ¢opMe (aHA/TMTUKO-CUHTeTUYeCKHH ITam).

Llenv obOyueHusi - (¢dopMupoBaHMe MHCTPYMEHTaIbHON KOMIIETeHLUU
OLIeHMBaTb TOYHOCTb W TIOTPELIHOCTh W3MEPEeHWM, aHa/lIM3UpoBaTh (U3NUYECKUH
CMBIC/T TIOJTyYeHHBIX pe3y/bTaTOB; MPOBOAUTHL [0Ka3aTe/lbCTBa YTBEPXKAEHUW Kak
COCTaBJISIFOIe KOTHUTUBHOM M KOMMYHHKATUBHOM (DYHKLMH.

B KOHLle MHTerpaTUBHOTO y4eOHOro 3aHSTUsS CTYZEeHTbl yueOHOI TpyMIIbI
00si3aHbl ~ JIMYHO  TIPeJCTaBUTh  pe3y/bTaThbl  CaMOCTOSATeNbHOM  yuyeOHO-
M03HABaTe/IbHOW [1eITeJIbHOCTU B BHJE O(OPM/IEHHOrO MO YCTaHOBJEHHOU (opme
oTYeTa Mo HaTypHOH (WM BUPTYya/IbHOI) laGopaTopHoi padoTe.

6. OueHouHble MaTepua/bl N0 AUCHUIIUHE

TeKy1uii KOHTPOJIb YCIIeBaeMOCTH 00ecrieurBaeT OljeHHBaHUe X0Zla OCBOEHMSI
JMUCLIUTJIMHBI, TIPOBOJUTCS B COOTBETCTBUM C COJlepKaHWEM JUCLIUILIMHBI TI0 BUJaM
3aHATHN B (popMe TeCTUpPOBaHWs, 3all[UThHl OTUETOB TIO JlabopaTopHbIM paboTam,
3alUThl OTUETOB TIO pacueTHO-rpaduueckuM paboTaMm, BBIMOHEHHBIX B XO7e
WCC/IeJOBaHUM KOMIMBIOTEPHBIX MOZe/iel (prU3ndyecKrx NpoLeCCoB.

[TpoMe)xxyTouHasi ~ aTTecTalys, KoTopas  oOeclieuMBaeT  OlleHHWBaHHe
ITPOMEKYTOUHbIX U OKOHYATeJbHBIX pe3y/JbTaTOB OO0yueHus 110 AUCLUATIIMHE,
MPOBOJUTCS B (hOpMe 3aueTa U 3K3aMeHa.

6.1. IlpumepHbIe OLjeHOUHbIE MaTepHaJ/IbI:

6.1.1. Tekyiero KOHTpoJ/If:

1. B xontype ToMcoHa HampsbkeHHe Ha 00K/IaJKax KOHJjeHCaTopa N3MeHseTCs
no 3akony: U = 100-cos1000t (B). Ecivi 31eKTpoeMKOCTb KOHZeHcaTtopa paBHa 10
MK®D, TO MaKCHMMaJbHas CKjla TOKa B KOHTYpe paBHa....

D1A

2)2A

3)0,5A



4)0,1A

5)0,2 A

2. B koHType ToMCOHa 3/71€KTPOEMKOCTb KOHZeHcaTtopa paBHa 10 MK®D, a
UHAYKTUBHOCTh Karymku 0,1 I'n. Ecmm amrmmryza KoseOaHMM CHIBI  TOKA
coctapyisger 100 MA, To aMIUIUTyia KojieOaHUI HAIPsDKeHHsST Ha KOH/IeHCaTope paBHA

1)10B

2) 100 B

3)1B

4)0,1B

5)0,01B

3. Kak uaMeHMTCS Jj1MHa BOJIHBI, HA KOTOPYIO HACTPOEH PaJvOIpUEeMHHUK, eC/Id
B TIpMeMHOM KoJiebaTe/TbHOM KOHTYPe eMKOCTh KOHZIeHCaTopa yBeJIMUUTh B 9 pas?

1) ymeHbLIMTCA B 3 pasa

2) yMeHBIIUTCS B 9 pa3

3) yBenuuuTcs B 3 pasa

4) yBesiuuntcs B 9 pa3

5) He U3MEHUTCS

4. OnTuuecKwi AUara3oH BKIOUYAET B ce0s. ..

1) Buaumeblii cBeT, yibTpaduoaeToBoe U3nyueHue, UHPpakpacHoe H3jiydeHue

2) ynbTpaduoeToBoe usnyyeHue, MHGpaKpacHoe U3nydyeHne

3) A;nana3oH peHTTeHOBCKOe M3/lyueHus], YIbTpa(roneToBoe n3iyveHue,
VH(paKpacHoe u3jyuyeHue

4) nuana3oH PeHTreHOBCKOT0 W3/1y4YeHHs], BUUMBIN CBET

5) ynbTpadroneToBoe U3nyyeHue, MHPpPaKpacHoe U3TyyeHue

5. CKO/bKO JJIMH BOJIH MOHOXPOMAaTHUECKOr0 CBETa C 4aCTOTOM v=5-101° I'ry

yJ10KaTcs Ha TyTu 1,2 MM B BaKkyyme
1) 30000
2) 20000
3) 10000
4) 5000
5) IIpaBWIBHOTO OTBETA He MpPeAJ/I0KEeHO

6.1.2: OTuet 0 1abopaTopHOii (pacueTHO-rpaduUecKoi) padore Ne_
Ha3Banue paboThI:

Llesib paboThI:

TeopeTrueckasi yacThb:

OKCIiepuMeHTa/IbHas YacThb:

OO0paboTKa pe3y/bTaToB:

BbIBO/IbI O COOTBETCTBUM YCTAaHOB/IEHHBIM HOPMaM | MpaBU/iaM OI[eHKH:

6.1.3 TunoBbIe 3aja4Mn:
1. HopmanbHOe yCKOpeHMe TOYKW, [JBWXKYIIEWCS 1O OKPY>XHOCTH

paguycoM 4 MeTpa, 3aJaeTcs ypaBHeHHeM a, = 1 + 6t + 9t2. Onpegenurs
TaHreHLIMa/JIbHOEe YCKOPeHHe TOYKW U TOJIHOe yCKOpeHHe uepe3 1 € mocse Hauasa
JBIDKEHUSI.



2. Touka [OBWXKETCH TI0 OKPYXHOCTM pazuycoM 10 €M C TIOCTOSIHHBbIM
TaHTeHIMaJILHBIM YCKopeHreM 8 cm/c?. Uepes Kakoe BpeMs [10C/Ie Hauasla JABMKeHHs
HOpMasibHOe yCKOpeHHe TOUKHM OyieT paBHO TaHTeHLMaTbHOMY ?

3. Ha kakoii BbICOTE OT IIOBEPXHOCTH 3eMJIM YCKOpeHHe CBOOOJHOTO
najileHus J0CTUraeT BeJMunHbl 1 M/c??

4, HatiiTy vHeliHble CKOPOCTH JIBW)KEHUs 1IeHTPOB ITlapa, AUCKa U 00pyya,
CKaTUBILINXCA 03 CKO/ILKeHHsI C HAK/IOHHOM IJIOCKOCTH BhIcOTOM h = 0,5 M.

5. OO6pyu maccoit m = 1 Kr, paijuyc KOToporo paBeH R = 60 cM, ripuBs3aH K
BepeBke amuHOW £ = 40 cm. BepeBKy ¢ o0pyuyem BpalljaiOT B T'OPH30HTabHOU
rjockocTv. HaliT MOMeHT uHepIuu oopyya.

6.2. IlpumepHbIe OLleHOUHbIE MaTepHasIbl [I/IA MIPOMe)XXyTOUHOU aTTeCTal[uM:
6.2.1 IIpumMepHbIU NepeyeHb BOMIPOCOB /IS 9K3aMeHa

YpaBHeHHe MeXaHUUeCKHUX rapMOHUYeCKUX KomebaHui.

KuHemaTHKa MeXxaHHUeCKHUX TapMOHUYECKHX Koyie0aHuii (CKOPOCThb, YCKOPEHME)

IvuHaMMKa MeXaHWYeCKWX TrapMOHHWYecKuX KojebaHui (KhHeTHdecKasi SHeprus,

MOTeHLMa/IbHasi SHEeprusi, T[I0JIHAsl MeXaHWuecKasi »SHeprusi, yrpyrue u

KBa3UyMpyrue CUbl)

MasiITHUKU: MaTeMaTUUYeCKUi, TIPY)KUHHBIN U (PU3UUeCKUA.

BekTopHasi juarpaMMa rapMoHA4YecKux Kojebanuii. Cro)keHHe rapMOHHYeCKUX

KosiebaHU OJHOT'O HarlpaBJ/IeHHSI.

durypel JIuccaxy.

DneKTpuuecKuit KojaebaTelbHbIA KOHTYP.

YpaBHeHHsT KonebaHui B KOHTYpe (663 aKkTHUBHOT'O COTMTPOTHB/IEHHS)

OHeprusi 3/IeKTPOMarHUTHBIX KojiebaHui.

10 3aryxaroIye MexaHuueckue Koyie0aHusl.

11.3aryxatoiiue 3j1eKTpOMarHiTHbIe KoJiebaHusl.

12.JIorapudmuueckuii JeKpeMeHT 3aTyXaHHusl (MeXaHUueCKUe U 37eKTPOMarHuTHBIe
Kosie0aHus).

13./106poTHOCTh (MeXaHUUECKHe 1 3IeKTPOMarHUTHbIe KoJjie0aHus).

14.KoadduimeHT 3aTyxaHus (MexaHHUeCKHe U 37IeKTPOMarHUTHbIe KojiebaHus).

15. AneprouecKuii mpoLecc.

16.BeiHYyX/JeHHbIe KomebaHusi. MeXxaHUUeCKUM pe30HaHC.

17. ABTOKO/Ie6aTe/IbHbIE CHCTEMBI.

18. BosHa. ITorepeyHslie U rIpo0/IbHbIE BOJIHBI.

19. OcHOBHbIE XapaKTePUCTUKW BOJIHBI: [I/TMHA, TIEPUOJ U CKOPOCTb BOJHBI, (DPOHT
BOJIHBI, BOJIHOBAs [IOBEPXHOCTh

20. YpaBHeHue TIJIOCKOM U cdepuyeckoil BoiHbl. BomaHoBou BekTop. da3zoBasi
CKOPOCTb.

21. BosiHOBOe ypaBHeHMUe.

22.DHeprus ynpyrou BoaHel. Bektop YMoBa.

23.3ByKOBbIe BOIHbI. CKOPOCTb 3BYKOBBIX BOJIH B rasax.

24. DneKTpoMarHuTHbIe BOJIHbI. CKOPOCTH CBeTa.

25.0Heprusi 371eKTpOMarHuTHOM BoHbI. BekTop [TolTHHra.

26.CBeToBbIe BOIHBI. OniTUYeCKas MJI0THOCTh Cpe/ibl. IHTEHCUBHOCTH CBeTa.

27. Ilpunnun IN'ovirenca. MoHOXpOMaTUUeCKHN CBET.
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28.3aK0HbI TeOMeTPUYECKOU OMTUKH.

29.NHTepdepeHLys BOH.

30. VlHTepdepeHIMOHHAas KapTUHA. YCJIOBUS HabO/ofeHus: WHTepGhepeHIIMOHHBIX
MaKCUMyMOB U MUHUMYMOB.

31.Crioco6s1 HabstoeHust uHTepdepeHty. OmbiT FOHra.

32.VInTepdepeH1iys CBeTa IIPpU OTPa’KeHUM OT TOHKUX TJIEHOK.

33.Cnioco6w1 HabsmogeHust uHTepdepeHyu. Kosbija HetoToHa.

34. Mudpakuus ceeta. [IpuHuyn I'tovireHca-®penHesns.

35.30HbI PpeHers.

36.qudpakiys peHesis Ha NPOCTeNILINX TIperpajax (Kpyrjioe oTBepCTHe, JUCK)

37.Oudpakiys @payHrodepa Ha Ije/n.

38. [IudpakivoHHas peleTka.

39.EcTecTBeHHbIV Y TTOSIPU30BAHHBIN CBeT.

40.ITonsiprsauus ceeta. 3aKoH Mastoca.

41.TTonspusauus cBeta. 3aKoH bprocrepa.

42.[Iucniepcusi cBeta (HOpMa/ibHasi U aHOMaslbHast)

43.I1lornolleHure U paccesiHue cBeTa. 3aKOH byrepa.

6.3 IIlkana oneHUBaHHMs pe3y/JbTAaTOB MPOMEXYTOUHOM aTTecTalMd H
KPUTEpPHUH BbICTAB/IEeHHUS OLIEHOK

dopma [Tokasarenu Kputepru BriCcTaBeHUs OLIEHOK [ITkana oLeHUBaHUSA
KOHTPOJISA OLIeHUBaHUSA
3K3aMeH MPaBUJILHOCTh U | JaH TIPaBU/IbHBIM, TOMHBIA OTBET Ha OTJIMYHO

I0/IHOTA OTBETa | MOCTAB/IeHHBI  BOIPOC,  ITOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HaHUM 110
JMCLIUIIMHE, [[0Ka3aTe/bHO PaCKPBIThI
OCHOBHbIE  TIOJIO)KEHHSI ~ BOIIPOCOB;
MOTYT OBITb JIOMYIIEHBl HeJOYeTHl,
WCIIpPaB/ieHHbIE  CAMOCTOSITE/IbHO B
TpoLIecce OTBeTa.

JlaH  TIpaBW/IbHBIM,  HEJ0CTaTOUHO XOpOLIO
TOJIHBIA OTBeT Ha II0CTaBJIEHHBLIN
BOIPOC, TOKAa3aHO YMeHHWe BbIJ|e/TUTh
CyllleCTBEHHble U HeCyll[eCTBeHHbIe
MpU3HaKW, TPUUKMHHO-C/Ie/ICTBEHHbIE
CBSI3W; MOTYT  OBITH  JOTYIIeHbI
HeZl0ueThbl, MCIIPaB/IeHHbIe C TIOMOILBIO

TipenojaBaTe’isi.

JlaH HeJJOCTaTOUHO TMpaBU/bHBIA U | Y/A0BIETBOPUTE/BHO
TIOJIHBIM OTBeT; JIOTHKa u

1oc/iefiloBaTeIbHOCTh W3JI0’KeHUsI

MMEIOT  HapylleHus; B OTBeTe

OTCYTCTBYIOT BbIBO/IBI.

OTBeT ripe/iCTaB/sieT co0oli | HeyZIOB/IeTBOPUTETLHO
pa3po3HeHHbIe 3HaHUs C

CyLLeCTBEHHbIMU obKaMu 1o

BOMPOCY; MPUCYTCTBYIOT

(hparMeHTapHOCTb, HEeJIOTUYHOCTb

V3J/IOKEeHUS;  [OMOJIHWTEeNbHbIE U
YTOUHSIIOIIME BOTIPOCHI He MPUBOJAT K
KOPPEeKILMH 0TBeTa Ha BOMPOC.




7. PecypcHoe o0ecrieueHme JUCIATITHHBI

7.1. JIuijeH3UOHHOE U CBOOO/JHO pacIpocTpaHsieMoe NPorpaMMHoe
obecrieueHue

[lepeueHb JIMI[EH3MOHHOTO M CBOOOJHO pacCIpOCTPaHsSeMOro IPOTPAMMHOTO
obecrieueHus1, B TOM UKC/ie OTeUeCTBEHHOTO MPOU3BO/ICTBA:

1. Astra Linux Common Edition pesm3 Oper - orepaijvoHHasi cictemMa o0b1ijero
Ha3HaueHus. JIutieH3us Ne217800111-ore-2.12-client-6196

2. Astra Linux Special Edition - onepaiirioHHast cucteMa 0011iero Ha3HaueHUsl.
JTunien3ust Ne217800111-alse-1.7-client-medium-x86_64-0-14545

3. Astra Linux Special Edition - omnepariioHHasi cuctema 0011[ero Ha3HaueHusl.
JTutien3usi Ne217800111-alse-1.7-client-medium-x86_64-0-14544

7.2. IlpodeccuoHanbHbIe 0a3bl JaHHBIX U HHGOPMAIHOHHbIE CIIPABOYHbIE
CHUCTEMBI

1. [TopTan oTKpbITEIX AaHHbIX Poccuiickoii Pefepaiiuu https://data.gov.ru/
(cBobOAHBIN AOCTYT);

2. ®enepanpHbIM mopTan «Poccuiickoe obpa3oBaHue» http:/ www.edu.ru
(cBobOOAHBIM AOCTYT);

3. Cucrema oduuManbHOTO  OMyOJIMKOBaHWSI  TMPaBOBbIX aKTOB B
3/1eKTPOHHOM BH/e http://publication.pravo.gov.ru (cBoOOAHBIN AOCTYT);

4, DeKTpOHHast bubmoTeka YHUBEpCUTETa http://elib.igps.ru
(aBTOpPU30BaHHBIN [JOCTYM);

5. OnekTpoHHO-OMOMmoTeuHass ~ cuctema  «OBC  IPR BOOKS»
http://www.iprbookshop.ru (aBTOprU30BaHHBIM JAOCTYTI).

6. OnekTpoHHO-OMO/MMoTeuHass cuctema '"Jlanp" https://e.lanbook.com
(aBTOpPM30BaHHBIN JOCTYII).

7.3. Jluteparypa

a) OcHoBHas 1uTeparypa:

1. CkpeboB B.H. Kypc obmieii ¢usuku: yue6Hoe mocobue: [rpud MUC,
rpud MuH. 06p]. T. 1. Mexanuka / B.H. Ckpe6oB, A.. Tpybusko; mog o0i. pef,.
B.C. ApramonoB; MUC Poccumn. - CII6.: CII6Y I'TIC MYC Poccuu, 2015. Pexxum
noctyna: http://elib.igps.ru/?90&type=card&cid=ALSFR-c5922e45-87ac-43a8-9f8e-
e5c5511c0ab5

2. CkpeboB B.H. Kypc obmieii ¢pusuku: yue6Hoe mocobue: [rpud MUC,
rpud MwuH. 06p]. T. 2. OnektpuuectBo u MarHetusm / B.H. Ckpebos, A.U.
Tpybunko; nog obm. pex., B.C. ApramonoB; MUC Poccun. - CII6.: CII6Y I'TIC
MUC Poccuy, 2011. Pexxum JlocTyrma:
http://elib.igps.ru/?97&type=card&cid=ALSFR-d90bebcb-b943-42f0-968a-
6525caf6abf5

3. CkpeboB B.H. Kypc obmmeii ¢usvku: yuebHoe rocobue: [rpud MuH.
06p]. T.3. Konebanust u Boubl. Ontrika / B.H. Ckpe6os, A.W. Tpybunko; moz o6,
pen., B.C. ApramonoB; MUC Poccun. - CII6.: CII6Y I'TIC MUC Poccun, 2015.
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Pexxum pgoctyma: http://elib.igps.ru/?100&type=card&cid=ALSFR-f5cc5533-fb53-
4f9a-9113-54e604£815ae

0) /lomo/tHUTe/IbHASI JTAUTEpaTypa:

1.  Tpodumosa T.M. Kypc dusuku: yuebHoe nmocobue: [rpud MuH. o6p.] /
T.U. Tpodumoga. - 17-e u3g., crep. - M.: Akagemus, 2008

2. MakapoBa T.A., MeaBeaera JI.B., Tpybunko A.N. Dwusuka.
dusnueckre 0OCHOBbI MeXaHUKU. YueOHOe rocobue [ijiss CaMOCTOSITe/TbHOU paboThl 1
CAMOKOHTPOJIS 3HaHWM obyuvaromuxcsi. — Cnb.: CII6Y I'TIC MUC Poccun, 2019.
Pexcum Oocmyna: http://elib.igps.ru/?22&type=card&cid=ALSFR-e74a42cb-d77e-
4636-a181-0011d91felf8&remote=false

3. Hanunos U.J1., Eropoa H.U., Hekpacos A.C., Tpyounko A.M. ®usuka.
MexaHuKka. PyKoBoZACTBO K JlabopaTOpHO-TIpakTHYeCKUM 3aHsiTusM. — Crb.: CII0Y
['TIC MUC Poccuy, 2019. Peoicum docmyna:
http://elib.igps.ru/?16&type=card&cid=ALSFR-80al16b61-11a0-4daa-87b1-
6d674e8c8b94&remote=false

4. Mensenesa JI.B., Tpyounko A.M. dusmka. DyieKTpocTaTHKa: yueOHOe
rocobue [jisi CaMOCTOSATeIbHOM pabOThl M CAMOKOHTPOJISI 3HAHUM 00YyJaroL[uXCs. —
Cri6.: CIley  TITIC MUC Poccuw, 2019.  Pedxtcum  Oocmyna:
http://elib.igps.ru/?23&type=card&cid=ALSFR-elcbde16-0cf8-477a-848f-
5677e822e7da&remote=false

5. Hanunos WN.JI., Mensenesa JI.B.,, UYymauenko A.A. @usuka.
OnekTpruuectBo. PykoBozicTBO K abopaTopHO-TIpakTHUecKuM 3aHsatusM. — Crib.:
CII6Y I'TIC MUC Poccuy, 2014. Peosicum docmyna:
http://elib.igps.ru/?14&type=card&cid=ALSFR-6582d806-8939-4585-855a-
97e181ebac68&remote=false

6. Mensenesa JI.B., Tpybunko AWM. @usuka. I[locTossHHBIN
J/IEKTPUUECKUM TOK: yuyeOHOe T10coOMe [/11 CAMOCTOSITEIbHOM paboThl U
CAMOKOHTPOJIS 3HaHWM obydaromuxcsi. — Cnb.: CII6Y I'TIC MUC Poccun, 2021.
Pexcum docmyna: http://elib.igps.ru/?15&type=card&cid=ALSFR-d283a8a9-0106-
4490-9124-1ed38fd69557 &remote=false

7. Hanunos N.JI., Mensenesa JI.B., HekpacoB A.C. ®u3uka. MarseTtusm.
PykoBozicTBO K jlabopaTopHO-TIpakTHueckuM 3aHsTussM. — Cnb.: CII6Y I'TIC MUC
Poccum, 2015. Peicum Odocmyna: http://elib.igps.ru/?10&type=card&cid=ALSFR-
d9228¢35-d033-4e7c-8753-2fbc12a49f18&remote=false

8. Mensenesa J1.B., Tpyounko A./. ®usrka. Maraetusm B TexHOChePHOU
6e3omacHocTu: yueOHOe TIocoOMe Ajisi caMOCTOSITe/TbHOM paboThl U CaMOKOHTPOJIS
3HaHui obyuaroruxcs. — Crb.: CII6Y I'TIC MUC Poccuu, 2024. Pescum docmyna:
http://elib.igps.ru/?8&type=card&cid=ALSFR-d4b60767-c5cd-42f8-8ble-
c4b942960d45&remote=false

9. HNanunos W.JI., KapramoBa A.Il., Munkun [I.A., Tpybunko A.W.
dusuka. Komebanusi u BoOJHBL PyKOBOACTBO K /1ab0paTOPHO-MPAaKTAUECKUM
3aHATUSIM. — Cn6.: CII6Y TTIC MUC Poccum, 2015. Pedxcum OJocmyna:
http://elib.igps.ru/?8&type=card&cid=ALSFR-0fc6b7f8-7092-47f6-ba0f-
98a296c85383&remote=false

10. HdanwnoB W.JI., EropoBa H.M., KapramoBa A.Il., Tpybunko A.W.
dwusuka. BosHoBasi ornTiKa. PyKOBO/CTBO K JTaOOPaTOPHO-TIPAKTUUECKAM 3aHSATHSIM.
— Cmb.: CII6Y TITIC MUC Poccuu, 2016. Pesxcum  Oocmyna:
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http://elib.igps.ru/?6&type=card&cid=ALSFR-3f301819-0f70-4b1f-ae8b-
f9b239fb00d8&remote=false

11. Eropora H.U., KapramoBa A.Il. ®usvka. BonHoBasi onTuka: yue6HOe
rocobue [ijisi CaMOCTOSATeIbHOW pabOoThl M CAMOKOHTPOJISI 3HAHUM 00yJaroLuxcs. —
Crb.: CII6Y I'TIC MUC Poccun, 2022. Pexxum JOCTyTIa:
http://elib.igps.ru/?14&type=card&cid=ALSFR-5f5fbc5d-61ee-4c9b-ba56-
2f19995fda2e&remote=false

7.4. MaTepHua/IbHO-TEXHHUYECKO0e o0ecrieyeHue

715 mpoBefieHyst U oOecTieueHus 3aHSITUM UCITOb3YIOTCS TIOMEIl[eHHs], KOTOpbie
Mpe/iCTaBASIIOT o000l yueOHBIE ayAWUTOPUH [Jis TIPOBeJeHUs yueOHBIX 3aHSTHH,
MpelyCMOTPEHHBIX TPOrpaMMoli 0OakanaBpyaTa, OCHAIIeHHBIX 000pYyJOBaHWEM W
TeXHUUECKHUMH CpeAicTBaMM OOyuYeHHs: aBTOMAaTH3UpOBaHHOe pabouee MeCTO
rperojiaBaresis, MapKepHas (MenoBas) [OCKa, MYJbTUMEJUMHbIA TPOEKTOP,
10Ca/I0UHbIe MecTa 00yUaroLUXCsl.

JlabopaTopusi 110 hH13vKe BK/IOUaroIiasi B cebsi jabopaTopHble yCTaHOBKHU:

- MogynbHbli yuebHbIM Komruiekec MYK-M1, 103BO/SIONINUNA  BBITTO/THUATh
naboparopHoe wuccienoBaHre 10 «OmpeJeneHHI0 XapaKTepUCTUK ABW)KEHUs Tea
BOKPYT HETIOJBW>XHOW OCH».

[TomeljeHust [AJIi  CAMOCTOSITe/IbHOM  paboThl  00y4YarOIIMXCST  OCHAIlleHbI
KOMIIbIOTEPHOW TEXHUKOW C BO3MOXXHOCTBIO MOJAK/IHOUeHUs] K ceTh «VIHTepHeT» U
obecrieueHreM [JOCTYIA K 3/IeKTPOHHOW HH(MOpPMaIMOHHO-00pa30oBaTe/IbHOW cpejie
YHUBEpPCUTETA.

ABTOpBI: JOKTOp TeAaroruueckux Hayk, npodeccop Mensezea JI.B., K.b-M. Hayk,
nmoneHT Tpybunko A.U., K.db-M. Hayk, goijeHT EropoBa H.J.
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