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1 OBIIASL XAPAKTEPUCTHKA PABOYEIl TNPOTPAMMBI  YYEBHOWM
TACIATITAHBI

1.1 O6aacTh NpUMeHEeHHs POTrPaMMbI

Pabouas mnporpamma yd4eOHON aucuuIuiiHbl @DH3MKA SBISETCS 4YacTbio 00pa30BaTEbHON
nporpamMbl  CIIO — mnporpammsl MOATNOTOBKM CHELMAIMCTOB CPEJHEr0 3BE€Ha IO CIELUAIbHOCTH
cpeaHero mpodecCHOHAIBHOTO 00pa30BaHUS TEXHOJIOTMYECKOTO Mpodmis NpoQecCHOHATBHOTO
oOpa3zoBaHHs

Pabouas nmporpamma cocrtaBiieHa JUIst 09HOU (HOpMBI O0yUCHHS.

1.2 MecTo AMCHUIUIMHBI B CTPYKType MPOrpamMMbl MOATOTOBKH CIENMAJHCTOB CPEIHEro
3BeHA

VYuebnas aucuuiimHa «Pu3nka» OTHOCUTCS K 00IIeo0pa3oBaTeIbHOMY ILHKIY IMPOrPaMMbl
HOATOTOBKH CIICIHAIMCTOB CPEIHEro 3BeHAa M OTHOCHTCS K mpeamerHoir obmactu ®I'OC cpennero
obmero oopazoBanusi «EcTecTBeHHBIC HAYKI.

YpoBeHb ocBoeHHS yueOHOM AucuUIUIHHBL B cooTBeTcTBHH ¢ PI'OC cpennero obimiero oopa3oBaHus

yrIyOsIeHHBIH (PO UITBHBIN).
PaGouast mporpamma y4eOHOW TUCHMIUIMHBI DH3MKA HMEET MEXKIIPEAMETHYIO CBS3b
001e00pa3oBaTeIbHBIMU YUCOHBIMU AUCIMIUIMHAMU EcTecTBO3HAHME, ACTpOoHOMUS, MaremaTHKa.
3HaHMSA U yMEHHMS, NOJTYYEHHbIE OOYYarOIMMHUCS MIPU OCBOCHUH 00IIe00pa3oBaTenbHON yueOHOH
IMCUUIUTHHBL «Du3nKkay, yriayOssiFoTCs W PACHIMPSIIOTCS B MPOLECCe M3YyYCHHs YUEOHBIX AMCIMILIMH
OporpaMMbl  MOJATOTOBKM  CHCIMATMCTOB  CPEIHEro  3BeHa €CTECTBEHHOHAyYHOTO U
o0mIenmpoeCCHOHATBHOTO ITUKIIOB.

1.3 llnanupyemble pe3yJibTATbI OCBOEHUS I CUHIJIMHBI:
OcBoenue conepkanusi y4deOHoW  gucuuiuinHbl  «Dusuka» olecrneuynBaeT  JOCTUXKEHUE
00yUaIOLUMUCS CIIEAYIONIUX Pe3yabTaTOB:

JIMYHOCTHDBIE PE3YIbLTATHI

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
JIP4 | HayKu M OOIECTBEHHOM MPaKTUKH, OCHOBAaHHOI'O Ha JMAJIOre KYJIbTYp, a TaKKe Pa3INYHBIX
¢dbopM 00IIECTBEHHOTO CO3HAHMSI, OCO3HAHHE CBOET0 MECTA B MOJIUKYJIHTYPHOM MUDE;
TOTOBHOCTb M CIIOCOOHOCTh K 0O0pa3oBaHWIO, B TOM YHCIE CaMOOOpa3oBaHUIO, Ha
JIP9 | mpoTsSKEHUH BCEW KU3HHU; CO3HATENbHOE OTHOIIEHHE K HEMpPEephIBHOMY 00pa30BaHUIO Kak
YCJIOBHIO YCTICIIHON PO EeCCHOHATILHON U 0OIIIECTBEHHON NIEATEITLHOCTH;

OCO3HaHHBII BbBIOOp Oyaymiel mpodeccun W BO3MOXKHOCTEH peanu3aliil COOCTBEHHBIX
JKU3HCHHBIX IINIAHOB;, OTHOIICHHE K HpO(i)eCCI/IOHaJ'II)HOI\/JI ACATCIIBHOCTH KAaK BO3MOXXHOCTHU
y4acTusi B PEIICHUU IJIMYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAIMOHATBHBIX
po0Jem;

JIP13

MeTanpeaMeTHbIe pe3yJbTaThl

YMEHUE CaMOCTOSITEIBHO OINPENENSATh LEIN JAESITEIIbHOCTH W COCTaBIATH  IUIAHBI
JESATEIIBHOCTH; CaMOCTOSITENIBHO ~ OCYLIECTBIISITh, KOHTPOJIMPOBATb MW  KOPPEKTHUPOBATh
MP1 | AeSaTeNbHOCTh; MCHOJIB30BaTh BCE BO3MOXKHBIE PECYPCHI IS JOCTHMIKEHUS IOCTaBICHHBIX
Heneil 1 peaau3aly IIaHOB JIeSTebHOCTH; BBIOMpATh YCIICIIHbIE CTPATErHU B PA3TUYHBIX
CUTYaIlUsX;

BJIaJICHUE HAaBBIKAMHM IIO3HABATENBbHOM, Yy4eOHO-HCCIEeNOBATEIbCKOW M MPOEKTHOM
NEeSTeIbHOCTH, HaBbIKAMU  pa3pelieHuss MpodsieM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbBHOMY IIOMCKY METOJOB pEIICHHUS MPAaKTUYECKUX 3a4ad, I[PUMEHEHHUIO
pa3IMYHbIX METOJIOB IMO3HAHUS;

TOTOBHOCTb W  CIIOCOOHOCTh K CaMOCTOSTENbHOW HMH(OPMALMOHHO-TI03HABATEIHHON
MP4 | nesTenbHOCTH, BIIaJIeHHME HaBBIKAMHU IOJYYE€HHsS HEOOXOAMMON MHOpMalu U3 cioBapeit
pasHBIX THIIOB, YMEHHE OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(POpPMALUH,

MP3

4

C



KPUTHYECKH OLICHUBATh M WHTEPIPETHPOBATH MH(OPMAILMIO, TOTYyYaEMYI0 U3 Pa3IUYHBIX
HMCTOYHHUKOB;

YMEHHE HCIOJb30BaTh CPEACTBA WH(MOPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHUI
(manee - UKT) B penieHH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX M OPraHU3allMOHHBIX 3a/1a4 C

MP3 coOnrofeHreM  TpPeOOBaHWM  IPrOHOMHUKH,  TEXHUKH 0C€30IMaCHOCTH,  T'UT'MCHBI,
pecypcocOepeKeHus], IPaBOBbIX U 3TUYECKUX HOPM, HOPM MH(OPMALIMOHHON 6€30I1aCHOCTH;
BJIaJICHHE HAaBbIKAMH MTO3HABATEIbHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHIA U

MP9 | MBICIMTENIBHBIX IIPOLECCOB, MX PE3YyJbTATOB M OCHOBAHMM, TPAHMIl CBOErO 3HAHMUS U

HC3HAHW, HOBBIX ITO3HABATCJILHBIX 3a4a4 U CPCACTB UX NOCTHIKCHUA.

IIpenMeTHBIE Pe3yabTaThl

I1P1

c(OpPMUPOBAHHOCTh TPEICTABICHUIA O POJIM W MecTe (M3WKH B COBPEMEHHOW HAy4HOU
KapTHHE MMpa; NOHUMaHue (PU3MYECKOl CyIHOCTU HabmonaeMbIXx Bo BeeneHHO sBneHMid;
NOHUMaHue PO (HU3MKKA B (HOPMHUPOBAHMU KPYro3opa U (yHKIMOHAIBHON TIPaMOTHOCTH
YeJIOBEKA I PELICHUs IPAaKTUYECKUX 3a/1ay;

I1P2

BJIaACHHUEC OCHOBOIIOJIaAraromuMun (1)I/I3I/I‘ICCKI/IMI/I MOHATHUAMHU, 3aKOHOMCPHOCTSAMHU, 3aKOHAMU
" TCOPpHUAMHU; YBECPCHHOC ITOJIb30BAHUC (1)1/1314%01(0171 TepMHHOHOFHCﬁ n CHMBOJ’IHKOﬁ;

I1P3

BJIQJICHUEC OCHOBHBIMH METOJ[AMU HAYYHOTO TIO3HAHWSI, HCIOIb3YEeMbIMA B (U3HKE:
HaOJIO/IeHUE, OIMCAaHUE, H3MEPEeHHEe, HKCIEPHUMEHT; yMEeHHs o0pabaThiBaTh pPe3yibTaThbl
U3MEpEHUI, OOHApYKHUBATh 3aBUCUMOCTh MEXKIY (PH3NUCCKUMHU BEIMYMHAMHU, OOBSICHATH
IIOJIyYEHHBIE PE3YJIbTAThI U JEJIATh BHIBOJBI;

11P4

c(hOpMHUPOBAHHOCTh YMEHUS pelaTh GU3NYECKUe 3a1a4u;

I1P5

c(hOpMUPOBAHHOCTh YMEHUSI NMPUMEHSTH IOJTYYCHHBIC 3HAHUS [JII OOBSICHEHUS YCIOBHI
MpoTeKaHusl (HU3UYCCKUX SBJICHUN B MPHUPOAC MU JUISI MPUHATHS MPAKTHYCCKUX PEHICHUN B
MMOBCEAHEBHOM XKU3HU;

I1P6

c(hOpMUPOBAHHOCTh COOCTBEHHOH IMO3UIMU 0 OTHOUICHHIO K (hu3nueckod uHpopmammu,
MOJIy4aeMOM U3 Pa3HbIX HCTOYHUKOB;

I1P7

c(OPMHPOBAHHOCTb CHCTEMBbI 3HAHUH 00 OOImUX (PU3NYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUsX, NMPEJCTaBICHUN O AelcTBUM BO BceeneHHOW (U3NYECKUX 3aKOHOB, OTKPBITHIX B
3E€MHBIX YCIIOBHSX;

I1P8

c(OpMHUPOBAHHOCTh YMEHHUSI HCCIENOBaTh M aHAJIM3UPOBATH Pa3HOOOpa3Hble (U3NYECKUE
SBJICHUS M CBOWCTBA OOBEKTOB, OOBSACHATH MPUHIMIIBI PAOOTHI U XapaKTEPUCTUKU NMPHOOPOB
U YCTPOWCTB, OOBSACHATH CBSA3b OCHOBHBIX KOCMHYECKMX OOBEKTOB C Te0(U3MUECKUMHU
SBJICHUSIMU;

I1P9

BJIQJICHAE YMEHUSMHU BBIIBUraThb TMIIOTE3bl HAa OCHOBE 3HAHUS OCHOBOIIOJIAraroIIMX
(Gu3NYeCKnX 3aKOHOMEPHOCTEW M 3aKOHOB, NIPOBEPSITh UX JKCHEPUMEHTAIbHBIMU
cpeacTBaMu, GopMyIupys 1eJb UCCIeIOBAHNUS;

I1P10

BJIaACHUC MCTOJaMHM CaMOCTOATCIbHOI0 IIJIAHUPOBAHUA W HPOBCIACHUSA (1)I/ISI/I‘~IGCKI/IX
SKCIICPUMCHTOB, OIIMCAHUA W aHaJllu3a HOJ'Iy‘ICHHOfI I/I3MepI/ITeJ'IBHOﬁ I/IH(i)OpMaLII/II/I,
OonpeaAcIICHNUA JOCTOBECPHOCTHU MMOJTYYCHHOI'O pE3yJIbTara,

I1P11

c(hOpMUPOBAHHOCTh YMEHUU MPOTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATH MOCIEACTBUS
OBITOBOM W TIPOM3BOJICTBEHHOW JIEATETLHOCTH YENOBEKa, CBSI3aHHOW C (U3UYECKUMHU
MpOoIeccCamMH, C TO3UITNI SKOJOTHYECKON OE30MaCHOCTH.




2 CTPYKTYPA U COJEP)KAHUE YUYEBHOU JJUCIHUATLIIMHBI

2.1 TemaTuyeckuii MJIaH

YueOHas Harpy3ka
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JIP4, JIP13 MP3,
Beenenue 2 2 P>
6 JIP4, MP 3,
Pa3znen 1 Mexanuka 31 11 10 4 MP4, ITP1, ITP2,
IIP3, ITP4, ITPY
P4, MP4, IIPI]
Tema 1.1 Kunematuka 10 2 2 4 2 ngl( 4 ’
Tewma 1.2 3akoHBI MEXaHUKHU 8 2 JIP4,MP3,IIP2,
Hprotona 4 2 11P4,1TP9
Tewma 1.3 3akoHBI COXpaHEHUS B 13 2 JIP4, MP3,MP9Y,
MEXaHUKe 5 4 2 | IPI-IIP4
JIP4, JIP9, MP3,
Pasznea 2 MP4, MP9,
OCHOBBI MOJICKYJISIPHOH (DM3HKH H 35 11 9 6 9 IIP2, I1P3, I1P4,
TePMOAUHAMHUKH HZZ,) IIZP% gll’z
Tema 2.1 OcCHOBBI MOJEKYJSPHO- JIP9,MP3, MP4,
KMHETUYECKOW Teopuu. MneanpHbIi 15 4 4 4 3 11p2, IIYYi fg 11P4,
ra3
9 e JIPY, MP3, IIP3
2.2 ) , .
CgoiicTBa MapoB, XKHUAKOCTEH U 11 3 ) . 11P7. 1IP8. 1IP9,
TBEPABIX TET P10
JIP4, MP3, MP9,
Tema 2.3 OcHOBBI TEPMOAMHAMUKHI 9 4 3 2 I1P2, I1P3, IIP4.
1IP1]
26 JIP13, MP3,
MP4, MP5
Paznen ’ )
anen 3 66 16 10 | 14 | mp4, mps, 11ps,
JIEKTPOAMHAMHUKA 11P7, I1PS,
1IP11
6 JIP13, MP4,
Tema 3.1 DnexTpuyeckoe moJie 12 4 2 MPS, ITP4, IIP6,
1IP7
8 JIP13, MP3,
Tema 3.2 3aKOHBI TIOCTOSIHHOT'O TOKA 28 4 6 10 | MP4, 1IP4, ITP5,
I1P8
e JIP13, MP3
T ' 4 ) )
eMa 3.3 DIEKTpUYECKHH TOK B 12 4 4 MP4, TIP4. 1IPS,
pPa3IUYHBIX cpeaax P11
Tewma 3.4 MaruutHoe nose 6 4 2 ﬂPII;I;ZM’
Tema 3.5 OJeKTpOMarHuTHast 8 4 9 5 JIP13, MPI,
MHJTYKITHS [1P4, P11, I1P6




Paznen 4 8 JIP4, JIP13,
MP3, MP4,
Kosaed0aHus 1 BOJIHEI 27 7 8 4 11P1, 11P2, I1P4,
IIP10
Tema 4.1 Mexaundeckue KojeOaHUA 10 4 5 5 9 JIP13, MP3,
1 BOJIHEI 1IP1, IIP2, ITP4
Tema 4.2 KTpoMar 4 JIP13, MP3,
e a6 DIEeKTPOMATrHUTHBIE 17 5 5 5 MP4, TIPL
KOJICOAHUS U BOJIHBI HPZ, I1P4, P10
8 JIP4, MP3,
(P;awe.ﬂ 5 22 4 2 8 IIP1, ITP2, ITP4,
NTHKA 11Ps8
Tema 5.1 Ilpupona cBera. BonHoBbIe 29 8 4 5 8 JIP4, MP3, IIP1,
CBOICTBA CBETa 1IP2, I11P4, ITP§
8 JIP4, MP9, IIP2,
11P4, ITP6,
16
Pa3nea 6 5 3 P11
DJieMeHTbl KBAHTOBOMH U3k
g 4 ) ) JIP4, MP9, IIP2,
Tema 6.1 KBanToBas ontuka IIP4, I1P6, I1P11
Tema 6.2 Pusuka aroma ¥ AaTOMHOTO 3 4 JIP4, MP9, IIP6,
apa 3 1 Pl
JIP4, MP9, IIP1,
l;amen 7 . ) 2 2 11P8, ITP7,
BoJIonusa Beeennoii 1IP11
Tema 7.1 CtpoeHue u pa3Butue 5 JIP4, MP9Y, IIP1,
Beenenuoi 2 P8, 11P7, 1IP11
Bcero 201 67 56 39 39

2.2 Conep:xanue y4eOHOMH TUCHUTLIUHBI
BBEJEHUE
BxonHo#t koHTposb. MHCTPYKTHUBHBIN 0030p colepkaHusl y4eOHOW NHCUUIUIMHBI U 3HAKOMCTBO
00y4aroImuxcsi ¢ OCHOBHBIMH YCIOBUSIMM M TpeOOBaHHMSMHU K OCBOEHHMIO Mporpammbl. dusmka —
dbyHaaMeHTaIbHAsT HAyKa O MPUPOJIE.

EcrecTtBeHHOHayu4HBII METOJ MO3HAHUS, €ro BO3MOXXHOCTM W TPAaHULBI NPUMEHUMOCTH.
DKCHEepUMEHT U Teopuss B IIpolecce IMO3HaHUS NOpupojbl. MojaenupoBaHue QU3NUECKUX
SIBIEHUM M TIpolueccoB. Poip »SKCIepUMEHTa M TEOPUHM B IIPOLECCE TMO3HAHUSA IPUPOIBI.
®dusnueckas BenuuuHa. [lorpemHoctn uamepenuil Gpu3znyeckux BeaudrH. OU3NUECKUE 3aKOHBI.
I'panuipl npumMeHUMOCTH Gu3NYecKUX 3aKoHOB. [ToHsATHE O (hr3HuecKoil kapTUHE Mupa. 3HaueHUe
¢uzuku nipu ocsoenuu npodeccuii CI10 u cnenuansHocTei CI10.

Buabl yueOHoil 1eATEIbHOCTH

VYMeHUsT MOCTaHOBKU ILeJied JeATeIbHOCTH, IJIAHUPOBAHUS COOCTBEHHOM AEsTebHOCTH JISt
JOCTHIKEHUs IIOCTABJICHHBIX IL€JIEH, NPEABUACHUS BO3MOMKHBIX PE3yJbTaTOB 3TUX JICUCTBUH,
OpraHM3al¥ CAMOKOHTPOJISI ¥ OLIEHKH ITOJIyYE€HHBIX PE3yJIbTATOB.

Pa3BuTHEe CIIOCOOHOCTH SICHO M TOYHO H3JIaratb CBOM MBICIH, JIOTHYECKH OOOCHOBBIBATH CBOIO
TOYKY 3pEHHs, BOCIPHHMMATh M AaHAJIU3UPOBATh MHEHMS COOECEIHMKOB, IMpPU3HABAsl IMPABO
JIpyroro 4ej0BE€Ka Ha UHOE MHEHHUE.

[IpousBenenue n3mepeHus GU3NYECKUX BEJIUYUH U OLIEHKA IPaHUIIbl TOTPEITHOCTEN U3MEPEHU.
[IpencraBieHre TpaHUIBl TMOTPEIIHOCTEH HW3MEPEeHMH NpH MHOCTPOSHMHM TpaduKoB. YMeHHe
BBICKA3bIBaTh THUIOTE3bI 1JIsI OOBSICHEHHS! HAOJIOJaeMbIX SIBJICHUN. Y MEHUE MpeajiaraTb MOJEIHN
ABICHUN. YKa3aHUE TpaHUIl MPUMEHMMOCTH (U3MUYECKHUX 3aKOHOB. M3J0K€HHME OCHOBHBIX
MIOJIOKEHNU COBPEMEHHOM HAyYHOU KapTUHBI MUpa. [IprBeneHne npuMepoB BIUSHUS OTKPBITUN B
¢u3uKe Ha Mporpecc B TEXHUKE M TEXHOJIOTMU Mpou3BojacTBa. Mcnons3oBanue MHTepHeTa Juis
rouicka nHGoOpMaIuu




Paznen 1 MEXAHUKA

Tema 1.1 Kunematuka
Mexanunueckoe aswxeHue. Ilepememienne. [lyte. CkopocTh. PaBHOMEpHOE NpsSIMOJIMHENHOE
JIBUXKEeHUE. Yckopenue. PaBHomepeMeHHOe TmpsMoOIMHENHHOE ABmxkeHue. (CBOOOAHOE mMajCHHUE.
JIBr>keHue Tena, OpPOIIEHHOIO MO/ YIJIOM K TOPHU30HTY. PaBHOMEpHOE JABH)KEHUE MO OKPY>XHOCTH.
Buabl yueOHoii 1eATEIbHOCTH

IIpencraBieHMe MEXAaHUYECKOIO ABHMIKCHUS Tejla YPAaBHECHHUSIMH 3aBUCHUMOCTH KOOpIMHAT H
MIPOEKLIUEH CKOPOCTH OT BpeMeHH. lIpeacTaBieHne MeXaHUUeCKOTO JABMKEHUS Teja rpadukamMu
3aBUCUMOCTH KOOPAMHAT M IMPOEKLUHEN CKOpOCTH OT BpeMeHu. OnpeneneHue KOOpAUHAT
MIPOMIEHHOTO TYTH, CKOPOCTH U YCKOPEHHUs Tena Mo rpadukaM 3aBHCUMOCTH KOOpAHMHAT U
IIPOEKIUHA CKOPOCTH OT BpeMeHH. OmnpeneneHue KOOpAWHAT NPOWIEHHOIO IIyTH, CKOPOCTH U
YCKOpEHHUs Tejla 110 YPaBHEHUSIM 3aBUCHUMOCTH KOOpPAMHAT U MPOECKLUM CKOPOCTH OT BPEMEHH.
IIpoBeneHre CpaBHUTEIBHOIO AHAJIM3a PAaBHOMEPHOIO M PAaBHOIEPEMEHHOIO JBH)KCHUH.
Yka3zaHue HCIONB30BaHMUS MOCTYIIATEJIBHOIO M BPAaLlAaTEIbHOIO JBWKEHUW B TEXHHUKE.
IIpuobperenue omnbiTa pabOThl B IPYIIE C BBIIOJHEHUEM Pa3IMYHBIX COLMAIBHBIX PpOJeH.
Pa3paboTka BO3MOYKHOW CHCTEMBl JEMCTBUHA M KOHCTPYKIHU I 3KCIIEPUMEHTAIBHOTO
ONpeNeIeHNs] KHNHEMATUYECKUX BEJIMYMH.

Tema 1.2 3akonbsl Mmexanuku HeroToHa

[lepBoiii 3akon Hprorona. Cuna. Macca. Ummnynbc. Btopoit 3akoH Herorona. OcHOBHOM
3aKOH KJIacCUYecKoW mauHaMuKu. Tperuit 3akoH HproToHa. 3aKOH BCEMUPHOIO TSITOTEHUS.
I'paButaninonnoe mnone. Cuna Tsbkectu. Bec. CrocoOsl m3Mepenuss maccbl Teia. Cuiibl B
MEXaHUKE.

Buabl yueOHoii 1eATEIbHOCTH

[IpyumeHeHue 3akoHa COXpPaHEHUSI MEXaHWYECKOW DSHEpPruu IMpU pacyeTax pe3ysIbTaToOB
B3aMMOJICHCTBHI T€JI TPABUTAITMOHHBIMHU CUJIAMHU U CHIIAMH YIIPYTOCTH.

Tema 1.3 3akoHBI cOXpaHEeHHsI B MeXaHHUKeE

3akoH coOXxpaHEHMs uUMIylbca. PeaktuBHoe nBukeHue. Pabora cunbl. Pabora
MOTEeHIMANIBHBIX CcHiI. MotmHocTh. DHeprus. Kunernueckas: sHeprus. [loTeHumanbHas >HEPTHs.
3aKOH COXpaHEHMsI MEXaHMUECKO# sHepruu. [IpuMeHeHne 3aKOHOB COXPaHEHUS.

Buabl yueOHoil 1eATEIbHOCTH

[IprumeHeHue 3aKOHA COXPaHEHUSI UMILYJIbCA ISl BBIYUCIICHUS U3MEHEHUM CKOPOCTEM TeJl IPU UX
B3auMoJAeHCTBUAX. l3mepeHne pabOThl CHUII U HM3MEHEHHE KHHETHYECKOW »HHEpruu Tena.
Brruncnenue paboThl CHIJI 1 UBMEHEHUSI KHHETUYECKOW SHEPTUH Teja. Beluucienne moTeHuaibHou
SHEPTMM Tl B TIpaBUTAlMOHHOM moje. OmnpenereHue NOTEHIMAIbHOW SHEPIHMH  YIPYTo
neOpMUPOBAHHOTO Tejla 10 M3BECTHOM JaepopManud M KECTKOCTH Tela. YKa3zaHWe TpaHUIl
NPUMEHUMOCTH 3aKOHOB MEXaHWKHU. YKa3aHHe Y4YeOHBIX NUCIUIUIMH, MPU H3YyYEHUU KOTOPBIX
HCIIOJIL3YIOTCSI 3aKOHbI COXPAaHEHMUS.
Pazzien 2 OCHOBBI MOJIEKYJISIPHOU ®U3UKU U TEPMOAUHAMUKHU

Tema 2.1 OcHOBBIMOJIEKYJISIPHO-KMHeTHYeCKOH Teopun. UneanbHbIN ra3

OCHOBHBIE NOJIOKEHUST MOJIEKYJISIPHO-KMHETUYECKOM TeopuH. PazMmepsl M Macca MOJIEKYJ U
atomoB. bpoyHoBckoe gBwkenue. Juddysus. Cuinbl U d3HEpPruss MeXKMOJIEKYJISIPHOIO
B3auMonencTBus. CTpoeHHEe Tra3000pa3HbIX, >KHAKAX U TBEpAbIX Tell. CKOPOCTH JBUKEHUS
MOJIEKYJT U UX u3mepenue. UaeanwvHsiil ra3. Jlapinenue raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-
KMHETUYeCKOM Teopuu Ta3oB. TemmepaTypa U u3MepeHue. ['a3oBble 3aKOHBI. AOCOTIOTHBIN
HyJb TeMmmepaTypbl. TepMoaWHamMuyecKash IIKajda TeMIlepaTypbl. YpaBHEHHE COCTOSIHUSA
nJleayIbHOTO ra3a. MosspHas ra3oBasi IOCTOSIHHAsI.

Buabl yueOHO# 1eATeJIbHOCTH



BrinonHeHne SKCIEPUMEHTOB, CIyXalluX i OOOCHOBAHUS MOJEKYJISPHO-KHHETUYECKOMH
teopun (MKT). Pemenune 3agady ¢ DPUMEHEHMEM OCHOBHOI'O YPAaBHEHUS MOJIEKYJISIPHO-
KHHETHUYECKOM Teopuu ra3zon. OnpeaeneHre napameTpoB BeIIeCcTBa B Ta3000pa3HOM COCTOSIHUM Ha
OCHOBAaHUU YPAaBHEHHUSI COCTOSIHHMSI HJe€ajbHOTO raza. OrmnpejaeieHue IMapaMeTpoB BeEIIECTBA B
ra3000pa3HOM COCTOSIHUU M ITPOUCXOISIIINX TporieccoB 1o rpadukam 3asucumoctu p (T), V (T), p
(V). DkcniepumenTanbHoe uccieaopanue 3asucumoctu p (T), V (T), p (V). Ilpeacrasnenue B Bue
rpauKoOB H30XOPHOT0, H300apPHOTO U U30TEPMUUECKOTO MMPOLIECCOB.

Bbruuciienne cpeHe KHUHETMYECKOW SHEPruM TEIUIOBOTO JBMIKEHHUS MOJIEKYJ MO0 H3BECTHOMU
TeMmIrieparype BelmlecTBa.Bricka3piBaHHEe THUIIOTE3 Il OOBSCHEHUS HaOMIOAaeMbIX SIBICHUM.
Yka3zaHue rpaHull MPUMEHUMOCTH MOJEIH «UJI€aJIbHbIN ra3» u 3akoHoB MKT.

Tema 2.2 CpoiicTBa n1apoB, :KUAKOCTEH M TBEPABIX TeJl

CgoiictBa napoB. Vcnapenue u konaeHcamnus. HaceimeHHbIl ap u ero cBoicTBa. AOCOIIOTHAS U
OTHOCHUTEJIbHAS BIAXKHOCTb Bo3ayxa. Touka pocbl. Kunenue. 3aBUCUMOCTh TeMIEpaTypbl KUIIEHUS OT
nasieHus. [leperpeTsiil nap v ero UCNOIb30BAHUE B TEXHHUKE.

CBoiicTBa KHMIKOCTEH. XapaKTepUCTUKA >KUJKOTO COCTOSIHUSI BeliecTBa. [I0BEpXHOCTHBIN ClOH
KUIKOCTU. OHEPrus MNOBEPXHOCTHOTO cJIOs. SIBIEHUS Ha TpaHUIE KUIKOCTU C TBEPABIM TEJIOM.
Kanunnsipueie siBneHus.

CBoiicTBa TBEpAbIX Tell. XapaKTEpPUCTHKA TBEPIOTO COCTOSHUSA BEUIECTBA. YTPYrHe€ CBOWCTBA
TBepAbIX Tesl. 3akoH ['yka. Mexanuueckue cBOMCTBa TBEPAbIX Tel. TemIoBoe pacuIMpeHne TBEPABIX TEl
u xuakoctel. [lnaBnenne u kpucraminzauus.

Buab1 yueOHoii 1eATEIbHOCTH

N3mepenue BraxHOCTH Bo3Ayxa. Pacuer KomMuecTBa TEIUJIOTHI, HEOOXOIMMOTO A
OCYLIECTBIICHHs IIpolecca MepexoJa BElIeCTBA M3 OJHOIO arperaTHOro COCTOSIHUSA B Jpyroe.
DKCIIEpUMEHTAJIbHOE HCCJEJOBAaHUE TEIUIOBBIX CBOWCTB BellecTBa. llpuBeneHue mnpumMepon
KanWJUIIPHBIX SIBIIGHUHA B OBITY, IPUPOJE, TeXHUKE. VccienoBanne MexaHM4eCKUX CBOHCTB TBEPABIX
ten. IlpumeHenue ¢uU3NUECKUX MOHATHH M 3aKOHOB B y4yeOHOM Martepuasie mpodecCHOHATBLHOIO
xapaktepa. Mcnonb3oBanue MHTepHeTa juisi moucka MH(GOpMaAMU O pa3paboTKax U MPUMEHEHMSIX
COBPEMEHHBIX TBEP/bIX U aMOP(HBIX MaTEPHAIIOB.

Tema 2.3 OcHOBBI TEPMOTUHAMUKH

OcHOBHBIE TIOHSITHSI U OTpeJesieHUsI. BHYTpeHHssT SHEPTrusi CUCTeMbl. BHYTpeHHss1 sHeprust
ujeabHOTO raza. Pabora m Teruiora kak (Gopmbl mepegayd dHEPTrHH. TeIrIoeMKOCThb. Y IelbHas
TEIUIOEMKOCTh. YpaBHEHHE TersioBoro OanaHca. [lepBoe Hauano TepMOIMHAMUKHU. AnuabaTHBIN
nporecc. Ilpunmun aeiictBus terioBod mammubl. KIIJ[ TeroBoro asurarens. Brtopoe nauano
TEPMOJUHAMUKHU. TepMoaMHaAaMHUYEeCcKas IIKajda TeMmreparyp. XOJOAWIbHbIE MAalIWHBL TerninoBbie
npurarenu. OxpaHa MpUpPO/IbI.

Buab1 yueOHoii 1eATeIbHOCTH

N3mepeHune koiauuecTBa TEIUIOTHI B IpoLeccax Teruronepenadd. Pacuer komuyecTBa TEIUIOTHI,
HEOOXOAMMOTr0 JIJII OCYIIECTBJIEHHUS 3aJJaHHOT0 Mpoliecca ¢ Temionepeaadyeil. Pacuer usmenenus
BHYTPEHHEH SHepruu Tej, paboTbl UM NEpPeJaHHOIO KOJMYECTBa TEIUIOTHl C HCIOJIb30BAHHUEM
IIEPBOI0 3aKOHA TEPMOJNHAMHUKH.

Pacuer paGoTbl, coBepIIeHHOH ra3oM, no rpaduky 3aBucumocta p (V).

Brruncnenue paOoThl raza, COBEPIIEHHONW MPU M3MEHEHUM COCTOSIHUS MO 3aMKHYTOMY ILIMKITY.
Broruucnenne KIIJI nmpu coBepiieHnn ra3om paboTbl B Ipoleccax HM3MEHEHHMs COCTOSIHUS I10
3aMKHyTOMY HUKIYy. OOBsSCHEHHUE MPHUHIIMIIOB JEWCTBUS TEIUIOBBIX MallWH. JleMOHcTpaius poiu
(bU3UKH B CO37]aHUHU U COBEPIICHCTBOBAHUY TETVIOBBIX JIBUTATEINICH.

Paznea 3 QJIEKTPOINHAMHUKA
Tema 3.1 DnekTpuueckoe moJe

DJIeKTpUUECKUE 3apsibl. 3aKOH coXpaHeHus 3apsana. 3akoH KyioHa. DnekTpudeckoe
nojie. HampspkeHHOCTHh aniekTpudeckoro mons. [lpuwHmmmn cynepnosunmu mosieil. PaGora cun
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aJieKTpocTaTudeckoro  moisg. IloreHnman. Pa3HOCTh  MOTEHIMAIOB.  DKBUIOTEHIIMAJIBHBIE
MoBEPXHOCTH. CBsI3b MEXKYy HANPSHKEHHOCTHIO U PA3HOCTHIO TMOTEHIIMAJIOB 3JIEKTPUUYECKOrO TOJIS.
JuvdnekTpuku B ajekTpudeckoM none. l[lomspuzanust  audnexkTpukoB.  [IpoBomgHUKM B
anekTpudeckom tone. Kounmencatopel. CoenuHEHWE KOHACHCATOPOB B Oarapero. DHEprus
3apsSHKEHHOTO KOHAEHCATOpa. DHEPIHUs AJICKTPUUECKOTO TOJIS.

Buabl yueOHoii 1eATEIbHOCTH

Brrunciaenue cun B33.I/IMOH€I>1CTBH$I TOYCYHBIX JJICKTPUYCCKUX 3aPAO0B.

Brrancnenwne HAIIPpSAXKCHHOCTH  JJICKTPHUYCCKOI'O IIOJI OJHOI'O M HECKOJIIBKHUX TOYCYHBIX
QJICKTPHUYCCKUX 3apsa0B. Brrauciaenue IIOTCHIHAJIa SJICKTPUYICCKOI'o IMoJisi OAHOIO U HECKOJIBKUX
TOYCYHBIX JJICKTPUYCCKUX 3apsAd0B. I/I3MepeHHe Pa3HOCTH MMOTCHIIMAIOB.

H3MepeHI/IC OHEPIur SJICKTPHUYCCKOI'O IIOJIA 3aps’>KCHHOI'O KOHJCHCaTopa. Brraucnenue OHEPruun
QJICKTPHUYCCKOI'O IIOJIA 3aps’KCHHOI'O0 KOHACHCATOpPA. Pa3pa60TKa jaHa M BO3MOKHOM CXEMBEI
,Z[CﬁCTBI/Iﬁ OKCIICPUMCHTAJIBHOI'O OIIPCACIICHUA OJICKTPOEMKOCTH KOHACHCATOpa u
I[I/IZ-)JIGKTPI/I‘-IGCKOﬁ MMPpOHHUIaCMOCTHU BCIICCTBA. HpOBCIICHI/IC CPaBHUTCJIILHOT'O aHalIn3a
T'PaBUTAlITMOHHOI'O U DJICKTPOCTATHUYCCKOI'O MOJICH.

Tema 3.2 3aK0HBI MOCTOAHHOIO TOKA.

VYcnoBusi, HEOOXOAUMBIEC IS BOSHUKHOBEHHSI U TIOJJIEPKaHUS DJIEKTpUYecKoro toka. Cuma
TOKa W IJIOTHOCTH TOKa. 3akoH Oma mis yuactka nenu 6e3 DJ[C. 3aBUCUMOCTD 3JIEKTPUUYECKOTO
CONPOTUBJICHUSI OT Marepuaia, UIMHbI M IUIOMIAJAW IIONEPEYHOr0 CEUEeHUS MPOBOJHUKA.
3aBHUCHUMOCTH AJIEKTPUUECKOTO CONPOTUBIICHUS MPOBOJIHUKOB oT TEMIIEpaTyphbl.
DNEeKTpOABMKYIlasi Cuja HCTOYHHMKA ToOKa. 3akoH Owma mis nonHol uenu. CoenuHeHue
NpoBOAHUKOB. COeIMHEHUE MCTOYHUKOB JJIEKTPUUECKON SHepruu B Oartapero. 3akoH Jlxoymins—
Jlenna. Pabora 1 MOIIHOCTB 3JIEKTPUUYECKOr0 TOKa. TeIruioBoe AeHCTBUE TOKA.

Buab1 yueOHoii 1eATEIbHOCTH

W3mepeHne MOIHOCTH AyieKTpudyeckoro Toka. Mzmepenue 3/1C u BHyTpeHHEro COIPOTUBIICHUS
HMCTOYHMKA TOKA.
BrinonHeHne pacyeToB CWIIBI TOKAa W HaOpsDKEHMH Ha YydyacTKax »SJIEKTPUYECKUX Iemnei.
OOpbsicHEHHEe Ha IpUMeEpEe JJIEKTPUUECKOW Ienu ¢ aByms uctoyHukamu Toka (O/1C), B kakom
Clyyae MCTOYHHUK JJIEKTPUUYECKOW >HEprum padboTaeT B peKHWME I'eHepaTopa, a B KaKOM — B
pexume mnorpedutens. OmnpeneneHue TeMmmneparypbl HUTH HakaauBaHus. 3mepenue
AJIEKTPUYECKOTO 3apsifia AJIEKTPOHaA.

Tema 3.3 JekTpr4yecKkuii TOK B pa3JIM4HbIX cpefax

[IpoBOAMMOCTE METAIIIOB, SIBJICHHE TEPMOAIEKTPOHHON YMUCCHHU, CBEPXITPOBOIUMOCTb.

CoOcTBeHHas TPOBOAMMOCTH MOJYIIPOBOIHUKOB. [10IynpoBOIHUKOBBIE TPUOOPHI.

Buabl yueOHoil 1eATEIbHOCTH
CHsiTHE BOJIbTAMIIEPHON XapaKTEepUCTUKU jauojna. [IpoBeneHune CpaBHUTEIBHOTO aHaIU3a
IOJIyITPOBOJHUKOBBIX TUOA0B U TPUOIOB.
Ucnons3oBanue WHTepHeTa misi T1ouUCKa HWHQOpMAUUM O TMEPCHEKTUBaX pPa3BUTHUSA
MOJIyITIPOBOJAHUKOBOM TEXHUKH.

Tema 3.4 MaruutHoe noJie

BekTop MHAyKIMM MarHUTHOrO Imoss. JleMCTBME MarHWTHOrO MOJISI HAa MPSIMOJWHEWHBIN
MPOBOJHUK C TOKOM. 3akoH Awmmepa. BzaumopeiictBue TokoB. MarHuTHbI noTok. PabGora mo
IIEPEMEIICHUIO TIPOBOJHUKA C TOKOM B MArHMTHOM Iojne. /JlefcTBME€ MAarHUTHOIO IIOJIS Ha
nBkymuiicss  3apsaa. Cuna  Jlopenuma. OmpeneneHue  yAeabHOrO  3apsaa. Y CKOPHUTEIH
3apsKCHHBIX YaCTHLL

Buabl yueOHoI qesTeIbHOCTH

HN3mepeHne MHAYKIMA MarHUTHOIO IOJs. BeIYKMCIEHHE CHII, JEUCTBYIOIIUX HA IPOBOJHUK C
TOKOM B MAarHMTHOM IIOJIE.
Brruncnenue cui, IeHCTBYIOIUX HA IEKTPUYECKUN 3aps, ABUKYIIHUICI B MATHUTHOM I10JI€.

10



Tema 3.5 DiieKTpOMArHUTHASA MHYKLIUSA

DJleKTpOMarHuTHasi UHAYKLIMS. BuxpeBoe anexktpruueckoe noisie. CaMOMHIAYKIUA. DHEPrus

MAarHuTHOIO I10JIA.
Buabl yueOHoii 1eATEIbHOCTH

HccnenoBanue sBIEHUM 3JIEKTPOMAarHUTHOM MHAYKUMH, caMOMHIAyKUMH. OObscHeHue
IpUHIUIIA JeWCTBUs dJiekTpoaBurarens. OObsACHEHHE MpUHLUIIA JEUCTBUS TIeHepaTopa
3JIEKTPUUYECKOr0 TOKa M 3JEKTPOU3MEPUTENbHBIX TPUOOPOB. OOBSICHEHNE IPUHIUIIA 1EHCTBUS
Macc-crnekTporpada, yckopurenei 3apskeHHbIX dacTull. OObsICHEHHE POJIM MAarHUTHOTO TIOJIS
3eMJIM B )KU3HHU PACTCHUM, )KUBOTHBIX, YEJIOBEKA.
IIpuBeneHune npuMepoB NPAKTUYECKOTO TPUMEHEHUS U3YUEHHBIX SBJIECHUM, 3aKOHOB, IPUOOPOB,
YCTPOMCTB.
IIpoBeneHre CpaBHUTEIBHOTIO aHAIM3A CBOMCTB 3JIEKTPOCTAaTUYECKOI0, MAarHUTHOTO U BUXPEBOI'O
JJIEKTPUYECKUX ITOJIEH.

Pa3nesn 4 KOJIEBAHUSA 1 BOJIHBI

Tema 4.1 Mexannueckue KoJ1e0AHUA U BOJHBI

KonebarenpHoe paBmkenue. [apmonuueckue kosieObanus. CBOOOAHBIE MEXaHUUYECKHUE
kosieOaHus. JIuHelHble MexaHHueckue KosebarelbHble cucTtemsbl. [IpeBpalieHue sHepruum npu
KoJiebaTeapHOM BMKeHUU. CBOOOAHBIE 3aTyXaOIIMe MEXaHUUEeCKe KojeOaHus. BbIHyXaeHHbIE
MEXaHUYECKHE KOJIeOaHUs.

Bupabl yueOHoil 1eATEIbHOCTH

HccnenoBanne 3aBHCUMOCTH Teproa KOJeOaHWH MAaTeMaTHYeCKOro MasiTHUKAa OT €ro JUIMHBI,
Macchl U aMIUTATY bl KOJIeOaHMil.

HccenenoBanue 3aBUCUMOCTH NIEPUOIA KOJIEOAHUM Ipy3a HAa IPYKUHE OT €r0 Macchl U )KECTKOCTU
NpYy>XUHBL. Bpluncienne nepuona koyieOaHMI MaTEMaTHMUYECKOTO MAasTHUKA I0 H3BECTHOMY
3HAYEHUIO €ro JUIMHBbL. BplunciieHne mnepuojia KojeOaHMil Ipy3a Ha NHPY>KUHE MO HM3BECTHBIM
3HAYECHUAM €r0 MAacChl U KECTKOCTHU IIPYKUHBI.

BpipaboTka HaBBIKOB BOCHPHUHHUMAaTh, AaHAJIM3UPOBATh, MepepadaTbiBaTh U MNPEIbSBIATH
MHpOpMalMI0O B COOTBETCTBMM C IIOCTaBJIEHHBIMM 3ajayaMu. [lpuBeneHue mnpuMepoB
aBTOKOJIe0aTeNbHBIX MeXaHnuecKux cucreM. [IpoBeaenune kiaccugukanum KojieOaHuu.

Tema 4.2 DjIeKTPOMATHUTHBIE KOJIeOAHUS U BOJIHBI

CBoOoaHbBIE BJIEKTpOMarHuTHble KoJjieObanus. IIpeBpamienue sHeprum B KojaeOaTeIbHOM
KOHType. 3aTyxarolue  3JIeKTpOMarHUTHbIe  KojebaHus. ['eHepaTop  He3aTyxarollMX
AJIEKTPOMAarHUTHBIX KoJjieOaHuM. BbIHyX/eHHbIe 3yeKTpuyeckue konebanus. [lepemMeHHbIN TOK.
I'enepatop nepemeHHOro Toka. EMKOCTHOE M HHIYKTHUBHOE COIIPOTHBIIEHHS IE€PEMEHHOTO
Toka. 3akoH Owma JJd DdJEKTPUUYECKOM Ilenmu IepeMeHHOro Toka. PaboTra M MOIIHOCTH
nepemMeHHoro Toka. [‘enepatopsl Toka. Tpancopmatopbl. TOKH BBICOKOM YacCTOTHI.
ITonydenune, nepenada U pacnpeneseHUE DICKTPOIHEPIUU.

DJIEKTPOMAarHUTHOE TI0J€ KakK OCOOBIH BHUJ MaTepuu. ODJIEKTPOMATHUTHBIE BOJIHBIL.
Bubparop I'epua. OTkpeIThIl KosieOaTenbHbIH KOHTYp. M300petenue panuo A. C. IlonmoBbiM.
ITonstue o paguocsszu. IlpumeHeHne 3JIEKTPOMAarHUTHBIX BOJIH.

Buabl yueOHoil 1eATEIbHOCTH

Ha6JIIO,[[CHI/Ie ocouJiIorpaMm rapMOHHUYCCKUX KoJeOaHul CHJIBI TOKa B OCIIN. I/I3MepCHI/I€
OJICKTPOCMKOCTU KOHJICHCATOpPA. I/ISMepCHI/Ie HUHAYKTUBHOCTb KaTyIIKH. Hccnenopanue
SABJICHUA DJJICKTPHUYCCKOIO pE30HAHCa B HOCHG)IOBaTeHLHOI\/'I OeIu. HpOBGJIeHI/Ie AaHaJIOTUH
MCIKIAY (bHSH‘{CCKI/IMI/I BCIIMYHNHaAMU, XapaKTCPpU3yroImumMnu MCXaHHUYCCKYIO u
SJICKTPOMAarHuTHYIO KoJieOaTenbHbIE CUCTEMBEI.

Pacyer 3HaueHHil CHJIBI TOKa U HaIIpsIZKCHUS Ha J3JICMCHTAX MHOCMHU IICPEMCHHOI'O TOKa.
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HccnenoBanne nmpuHOMIIA ASUCTBHUS TpaHchopmaropa. VMccienoBaHue mTpUHIUANA JICHCTBUS
reHepaTropa NepeMeHHOr o TOKa.

Ocy1ecTBiieHHE paguonepenadu u paguonpuema. MceinenoBanue CBOMCTB JIEKTPOMArHUTHBIX
BOJIH C IIOMOIIbIO MOOMIIBHOTO TesedoHa. Pa3BuTHE IEGHHOCTHOT'O OTHOIICHUS K U3y4aeMbIM Ha
ypokax (Qu3MKH O00BEKTaM M OCBauMBaeMbIM BHJAM JesATelbHOCTH. OObsicCHEHHE
NPUHLUMIIHAIBHOTO Pa3jIndus IPUPOAbI YIIPYTUX U 3JIEKTPOMAarHUTHBIX BOJIH. M3i10keHne cytu
SKOJIOTMYECKUX MPOOJIEM, CBSI3aHHBIX C 3JIEKTPOMAarHUTHBIMU KOJIEOAHUSIMU U BOJTHAMH.
OOBsICHEHHE POJIH PJIEKTPOMAarHUTHBIX BOJIH B COBPEMEHHBIX HCCIIEA0BaHUAX BceleHHOM.

Pa3zgen 5 OIITUKA

Tema 5.1 Ilpupona cBera. BosiHOBbIe cBOliCTBA cBeTa

CKOpOCTh pacHpoOCTpaHEHUs1 CBETA. 3aKOHbl OTPaXEHUs M mpesiomieHus cseta. [lomHoe
oTpaxkeHue. JIunu3pl. I'ma3 kak ontuueckas cucrema. OnNTUYECKUE TPUOOPHI.

HNntepdepenuust cera. KorepeHTHOCTh cBeTOBBIX Jydyed. HMHTepdepeHIMs B TOHKHUX
mwieHkax. Ilonocsl paBHoi TonmuHbl. Kosbna HerloTona. Mcnonp3oBanue uHTEpPEpeHIUU B
Hayke u TexHuke. Judpakums cpera. [udpakuus Ha 1eId B HapaUIeNbHBIX JTydax.
Hudpakumonnass pemerka. Ilonsatue o rosnorpadpuu. Ilonspuszauuss DONEpPEeYHBIX BOJIH.
[Honapuszauusa csera. J[lBoitHoe usydenpenomieHue. llomsapounsl. Jlucnepcuss cBera. Buubl
criekTpoB. Crnektpbl ucnyckanus. CHEKTpbl MOTJIONIeHUs. YIbTpaduoiaeToBoe M HH(OpaKpacHOE
n3nyyeHus. Penrrenosckue syuu. MIx mpupoaa u cBolicTBa.

Buab1 yueOHoii 1eATEIbHOCTH

IIpumeHeHne Ha TPaKTUKE 3aKOHOB OTPAXXEHHUSI U NIPEJIOMJICHUS CBETA IIPU PELLICHUH 3a/1a4.
Onpenenenue CHEKTPaJIbHbIX TIPAHUL] YYBCTBUTEJIBHOCTU YEJIOBEUECKOIO Ija3a.  YMEHHUeE
CTPOMUTH H300pa)k€HUs MPEIMETOB, JaBaeMble JIMH3aMU. PacyeT paccTOsiHHUS OT JIMH3BI J0
n300pakeHust mpeaMmera. Pacuer ontuueckoi cuiibl JIMH3BL. 3mepeHnne (OKyCHOTO paccTOsTHUS
nuH3bl. McnblTaHre Moaeieil MUKPOCKOIIA U TEJIECKOIIA.

HabGnionenue sBieHuss MHTEpPEpPEHIMU 3JIEKTPOMArHUTHBIX BoOiH. HaOmionenuwe siBieHus
Iu@pakiuy 31eKTPOMarHUTHBIX BOJIH.

HaOmnronieHne siBiaeHUs MOISPU3ALMM JIEKTPOMATHUTHBIX BOJH. M3MepeHue JIMHBI CBETOBOM
BOJIHBI [0 pe3yjibTaTaM HaOmroJeHus sBiIeHus uHTepdepeHuuu. Habmronenue sBieHUs
nudpaknuu ceeta. Habmrogenue siBieHMs MOJsIpU3aliuy U aucnepceuu ceeta. [louck paznuuuit u
CXOJACTBA MEXIy JIU(PPAKIMOHHBIM M JHUCHEPCHOHHBIM cHekTpamu. lIpuBeneHune npuMepoB
MOSIBJICHUSI B TPUPOJIE€ M HCIIOJIB30BAHUS B TEXHUKE SIBIEHUW HMHTepepeHInH, Tudpaxiuu,
MOJIAPU3alMM U JUCIIepCcun cBeTa. [lepeuncnenne MeTol0B MO3HAHMS, KOTOPbIE HCIIOJIb30BaHbI
IIPU U3YYECHUU YKA3aHHBIX SABJICHUU.

Paszea 6 JJIEMEHTBI KBAHTOBOM ®U3UKH

Tema 6.1 KBanroBas ontuka

KBantoBas rumore3a Ilnanmka. @otonsl. Buemnwuii dortosnexkrpuyeckuii 3¢ PeKrT.
Bnytpennnii pororpdexr. Tumnsl poTod311€ MEHTOB.
Tema 6.2 ®u3zuka atomMa U1 aTOMHOI0 siApa

Pa3BuTme B3rIsAI0B Ha CTPOCHME BEIIECTBA. 3aKOHOMEPHOCTHM B ATOMHBIX CIIEKTpax
Bojlopoza. SnepHas monens atoma. OnbITel J. Pesepdopna. Moaens atoma Bogopoaa no H. bopy.
KBaHTOBBIE TEHEPATOPHI.

EcrecTBeHHas panoaKkTUBHOCTh. 3aKOH paJHMOaKTUBHOro pacnana. CriocoObl HaOMOAeHUS U
perucTpamnuu 3apspKeHHbIX dactuil. Dddekt BaBumoBa — Yepenkoa. CTpoeHHE aTOMHOTO siapa.
JlebekT Maccel, DSHEprus CBA3M U YCTOMUMBOCTH AaTOMHBIX siiep. SlepHbIe  peakIvH.
HckyccTBeHHass paaumoakTUBHOCTH. Jlenenme Tspkenblx suep. lLlemHas  sinepHas  peaknws.
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Vnpasnsemas nuenHas peakuus. SAnepHsiid peaktop. IlomyyeHue paayroOakTUBHBIX H30TONOB U MX
npruMeHeHue. buonoruyeckoe n1elcTBUE PaJlOAKTUBHBIX W3JIy4Y€HUN. DJIEMEHTApHbIE YacCTHUIIbL.

3 YCJOBUSA PEAJIM3AIIMA YYEBHOM TUCIUATIJIAHBI
3.1 MaTepuajJbHO-TEXHHUYECKOE 00ecreueHne

I[HSI pcaim3anuu MmporpamMmbl y‘IGGHOfI AUCHUIUIMHBI NPCAYCMOTPCHBI CICAYIOIHNE CIICHUAILHBIC
IMOMCHICHUS U OCHAIL[CHUEC:

Tun u HauMeHOBaHHUeE

Ocnameﬂne CIICHUAJIBHOI'O MOMECIIICHU A
CIICHINAJBbHOT0 IMTOMCIICHUSA

KaOuHeT €CTECTBCHHOHAYYHBIX | My/lIbTHMEIUIHBIE  CPEICTBA  XpaHEHHs, Nepelayd |

JTUCIUILINH MPEICTABIICHUS uH(pOpMaInu. YyeOHO-MeTOoHYECKast
JOKYMEHTALUs], IUIAaKTHICCKHE CPEICTBA

nabopatopust Puzuku JlaGopaTtopHoe o0OpyqoOBaHWE; MOJAEIH MO (u3HKe; HAOOPHI

nabopaTopHble, B T.4. MO MEXaHHKE, 3JICKTPOMAarHETU3MY,
ONTHKE, W3MEPUTEIbHbIC TPHOOPHI  JUIS  BBINOJHECHUS
7a00paTOpPHBIX ~ paboOT:  AJIEKTPOMETP,  MYJIbTHMETPBI,
BOJIETMETPBI, aMIIEPMETPhI; KOMIUICKT JE€MOHCTPAIIHOHHOTO
00OpyIOBaHUS ~ TIO  AJIGKTPOCTAaTHKE,  yCTAHOBKA  JUIS
OTpe/CIiCHUs]  JUIMHBI CBETOBOH BOJHBI C  ITOMOIIBIO
TU(GPaKIMOHHON  pemieTkd, Habop 0o0OpydoBaHHS IO

AIIEKTPOIIU3Y
[Tomemnenne s camocrosTenbHOM | Ilepconanbubie KoMmbroTepsl ¢ maketom MS Office, Beixomom
paboThI 0OyJAOIIUXCS B MHTEepHET U ¢ JOCTYNOM B AJICKTPOHHYIO MH(POPMAIIMOHHO-

06paSOBaTeJ'IBHy1-O Cpeay YHUBEPCUTCTA

[Tomemenue g xpanenuss  u | lkadwl, cremmaxu  aius  XpaHeHUs — JIabOpaTOPHOTO
npodunakTuyeckoro  00CIyXUBaHUS | 000PYAOBAaHUS, UHCTPYMEHTOB U PACXOTHBIX MAaTEPHAIIOB.
y4eOHOT0 000PYIOBAHHUS

3.2 YueOHo-MeTOoANYeCKOE H HH(POPMALHOHHOE 00ecnieyeHHe Peain3aliu MPOorpaMMbl

OcCHOBHbBIE HICTOYHHUKH:

1. Koperraukosa, E. C. ®usuka [ CIIO] [DnexkTponHblit pecypc] : yuedHnoe nocobue. Y.1 / E. C.
KopsiTHuKOBA, JI.A. Onep, JI. A. Hukonoposa ; MI'TY. - MaFHI/ITOFOpCK : MI'TY, 2016. - 1 anekTpoH.
OIIT. JICK (CD-ROM). Pexum JIOCTYTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name= 8120 pdf&show=dcatalogues/5/8843/S120.pd
f&view=true. — MakpooOBEKT.

2. KopeiTHukoBa, E. C. ®duzuka [DnekTpoHHsbIi pecypc] : yuebHoe nocobue [ma CIIO]. U.2 / E. C.
KopsiTHUKOBA, JI. A. Onep, JI. A. Hukonoposa ; MI'TV. - MaFHI/ITOFOpCK : MI'TY, 2016. - 1 anexTpoH.
OIIT. IUCK (CD-ROM). Pexxum JIOCTYyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name= 8118 pdf&show=dcatalogues/5/8824/S118.pd
f&view=true. — MakpooOBEKT.

3. ®usuka. Teopus u mpakTuka [ DaeKTpoHHBIN pecypc]: Yuedbnoe mocobdue / [lox pen. mpod. C.O.
Kpamapoga. - 2-e uzn., nomn. u nepepad. - Mocksa: UL PUOP, HUILL UH®PA-M, 2016. - 380 c. - Pexxum
noctyma: http://znanium.com/bookread2.php?book=522108 -. 3aru. ¢ sxpana. - ISBN 978-5-369-01522-

JlonoJHUTeIbHbIE HCTOYHUKH:

1. ®uszuka [DnexTpoHHsbI pecypc]: yueOHuk / A.A. Ilunckuit, I'.}O. I'pakoBckuii; nmoa obml. pen.
H0.U. uxa, H.C. ITypseimeBoil. - 4-e u3n., uctp. - Mocka: ®OPYM: UH®PA-M, 2017. - 560 c. :un. —
(Cpennee npodeccuonanpbHoe obpazoBanue). Pexxum goctyna: https://new.znanium.com/read?id=90067
- 3aru. ¢ skpana. — ISBN 978-5-91134-902-8

2. Hemmmuenko, B. W. ®dwusmka [DnekrtpoHHBIH pecypc]: yueOnuk / B. W. [lemumuenko,
. B. Jlemuguenko. — 6-e u3z., mepepad. u mom. — MockBa: UHOPA-M, 2018. — 581 c. — Pexum
nocryna: https://new.znanium.com/read?id=300518 - 3arm. ¢ skpana.

3. ®usuka. OCHOBBI AIEKTPOAMHAMUKHU. DJIEKTPOMArHUTHBIE KOJEOaHUS M BOJHBI [ DJIEKTPOHHBIN
pecypce]: yuebnoe nocobue / Kyznenos C.U., - 4-e u3na., ucnp. u gom. - MockBa: By3oBckuii ydeOHUK,
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HUIL UHOPA-M, 2015. - 231 c. - Pexxum noctyma: https://new.znanium.com/read?1d=215043 -. 3ari. ¢
skpana. - ISBN 978-5-9558-0332-6

4. Kypc nexuwmii mo ¢pusuke. Dnekrpocratuka. [loctosHHBIN TOK. DnekTpomarnetn3m. Konebanus u
BOJIHBI [DeKTpoHHBIH pecypc]: yuebnoe mocobue / Kysnemos C.U., Cemkuna JL.U., Porozun K.M. -

TomMmck:

m3a-so  Tomckoro monutex. yHuBepcutera, 2016. - 290 c. - Pexum npocryna:

https://new.znanium.com/read?id=218874 - 3arux. ¢ skpana. - ISBN 978-5-4387-0562-8
Ilepuoguyeckue u3aHus

1. Hayxka u xwu3nb. — ISSN 0028-1263
2. DOnexrpuuectBo. — ISSN 2411-1333
IIporpammuoe obecneuenne u Uurepuer-pecypceni:
HaunmenoBanmue IO Ne Jlorosopa Cpok aelicTBHS JTHIEH3UU
MS Windows 7 (moammcka | JI-1227 oT 08.10.2018 | 11.10.2021
Imagine Premium) H-757-17 oT 27.06.2017 | 27.07.2018
J1-593-16 oT 20.05.2016 | 20.05.2017
J1-1421-15 ot 13.07.2015 13.07.2016
MS Office 2007 Nel35 ot 17.09.2017 OeccpouHo
Kaspersky Endpoint Security ans | J-300-18 oT 21.03.2018 | 28.01.2020
ousHeca-CTaHIapTHEII N-1347-17 oT 20.12.2017 | 21.03.2018
J1-1481-16 oT 25.11.2016 | 25.12.2017
J1-2026-15 ot 11.12.2015 11.12.2016
7 Zip CBOOOJTHO PACIPOCTPAHIEMOE 0ecCpovHO

HNuTepHeT-pecypcesl

1.

2.

3.

®denepanbHbIi EHTP UHGOPMAITMOHHO-00pa3oBaTesibHBIX pecypcoB — OIIUOP [DnexTponnsiii
pecypc]. — Pexxum noctyna: www.fcior.edu.ru, cBo6oHbIi. — 3ari. ¢ skpaHa. S3. pyc.

Enunas xomnexknus mudpoBbIX 00pa3oBaTENbHBIX PECYpCOB [DIEKTPOHHBIN pecypc]. — Pexum
nocryma: www.school-collection.edu.ru, cBoboHBIN. — 3ari. ¢ skpana. 5I3. pyc.

WHTYWUT — HAIMOHAJIBHBIN OTKPBITHIA YHUBEPCUTET. [ DNEKTPOHHBIN pecypc]. — Pexxum noctyna:
www.intuit.ru/studies/courses, cBOOOIHBIN. — 3ari. ¢ skpaHa. 3. pyc.

Nucturyr HOHecko 1o WHGOPMAIMOHHBIM TEXHOJIOTHUSAM B 00pa3oBaHUH. [DIEKTPOHHBIN
pecypc]. — Pexxum nocryna: https://iite.unesco.org/ru/, cBo00HbIH. — 3ar. ¢ 3kpaHa. f3. pyc.

. ®enepanbHblil 00pa3zoBaTenbHbIi nopTan «H(pOopMalnOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUN

B 00pa3oBaHUM. [DneKTpOHHBIH pecypc]. — Pexum JIOCTyTIA:
http://window.edu.ru/resource/832/7832, cBoGoaHbIN. — 3ari. ¢ skpaHa. f3. pyc.

. Ilopran mudpoBoro obpazoBanus. [DneKTpoHHBI pecypc]. — Pexum mocrtyma: www.digital-

edu.ru, cBOOOAHBIN. — 3arI. ¢ 3KpaHa. 3. pyc.

. Enunoe oxHO moctyna k obpa3oBarenbHbIM pecypcam Poccuiickoit denepanun [D1eKTpOHHBIN

pecypc]. — Pexxum noctymna: http://window.edu.ru/, ceo0oanslii. — 3ari. ¢ skpana. f3. pyc.

. CIIO B poccuiickux mkonax: komanga ALT Linux paccka3piBaeT O BHEIPEHHUH CBOOOJHOTO

porpaMMHOTO oOecnedeHus: B mikonax Poccum [DnmekTpoHHBIM pecypc]. — Pexxum mgoctyna:
http://freeschool.altlinux.ru/, cBo6oaHBIIA. — 3ari. ¢ skpaHa. S3. pyc.

3.3 YuyeOHO-MeTOAMYECKOE 00eciedYeHHe CAaMOCTOSITeIbHOI padoThl 00y4aKOIINXCH

CamocrosiTenpHas paboTa SBIsSIETCsl 00s3aTENBHON 151 KaK10T0 o0y4varomerocs. CaMoCTOsSITeIbHAS

pa60Ta MOXECT OCYWICCTBIATHECA WHAWBUAYAJIBHO WM TPylIaMd B 3aBUCUMOCTH OT IECJIH, 061)eMa,

KOHKPETHOU TEMAaTHKH CAMOCTOATEIbHON padOThI, YPOBHS CIOXKHOCTH, YPOBHS YMEHUI 00y4aronInxcs.

KOHTpOIb pe3y/bTaToB BHEAYIUTOPHOW CAMOCTOSTEIBLHOW paOOThI OCYIISCTBISTHCS B Ipelenax
BPEMEHH, OTBEJCHHOTO Ha O0O0s3aTelIbHbIE Y4YeOHbIE 3aHSATUS W BHEAYJIUTOPHYIO CaMOCTOSITEIBHYIO
paboTy oOydJarmmuxcsi Mo y4eOHOW MUCHIUIUIMHE, TMPOXOIUT KaK B MHUCHbMEHHOHM, TaK W YCTHOW WU
CMeIanHoi Gopme, ¢ IPeICTaBICHUEM U3/IEIHSI UITU MPOJTYKTa TBOPUECKOM JEATEIIHHOCTH.

14




B kauectBe (pOpM U METOZOB KOHTPOJISI BHEAYTUTOPHON CaMOCTOSTEIIEHOW paObOThl HCTIOIB3YIOTCS:
IMpOBCPKa BBIIIOJTHEHHOH paGOTbI npenoaaBaTreyicM, CECMUHAPCKUEC 3aHATUS, TCCTUPOBAHUC, CAMOOTYCTHI,
KOHTPOJIbHBIE PAOOTHI, 3aIIUTa TBOPUYECKUX padOT H JIp.

Ne | HaumeHoBaHHe pa3zieiia/TeMbl Buael 3amaHuii I CaMOCTOSITENIbHOW — BHEAYIMTOPHOU
paboTHI
1 TeKeT 3aJaHUA;
CocTaBUTh IIIOCCAPUI 110 MEXAHUKE
Hean:
PAcKpBITh COJIEpKAHUE OCHOBHBIX TEPMHMHOB, DPa3bsSCHUTH
CJIOBa-TEPMUHBI B KOHTEKCTE JAHHOW TEMBI, PACKpBIThb HX
3HAYCHHE, JaTh UX HAYYHOE TOJIKOBAHUE.
Tema 1.1 Kunemaruka PexoMeHIanuu 1Mo BLINOJHEHHIO 32 aHUA:
Tema 1.2 3aK0oHBI MEXAHUKU s BexgeHust riioccapus AOJDKHA OBITH 3aBefcHa OTIeiIbHas
Hrrorona TeTpaJb WIM MOXKHO BECTH CJIOBapb C KOHIA OOUIEH TeTpaau
Tema 1.3 3aK0HBI COXpaHEHHUS B JUI.  KOHCTIEKTOB, BO3MOXXHO COCTaBJICHHE JJICKTPOHHOTO
MEXaHUKe rJIoccapusi Kak OJTHOTO M3 BUIOB MHIUBUIYaTbHBIX ITPOCKTOB.
Kpurepum ouenku:
TouHocTs (HOPMYTUPOBOK TEPMHUHOB TIPH  TMPOBEIACHUU
(bu3MYECKOro AUKTAHTA, IJIoCcCapuil caaeTcs B OyMaKHOM WIIH
ANeKTpOHHOM Bapuante. ConepikaTelibHash 4acTb U 00beM
TEPMHUHOJIOTUU JIOJDKHBI COOTBETCTBOBATh  IPEIAbSIBICHHBIM
TpeOOBAHUSIM.
2 TekeT 3a1aHU
Tumnosele pacueTHO-rpadUUECKUE PAOOTHI
Tema 1.2 3aK0HBI MEXAHUKU P pad P
Hean:
Herorona 3aJaHuH; J1yOJIeHne aHee M3Y4YEHHOTO MaTrepuaja
Tema 1.3 3akoHBI cOXpaHEHUS B - YTIYoIe p i p ’
MEXAHIKE BBIPaOOTKa yMEHHI W HABBIKOB MO MPUMEHEHHUIO (HOopMyd,
' COCTABJICHUIO aJTOpUTMa THUIOBBIX 3aJaHUN, NpPUMEHEHUE
Tema 3.1 DnekTpudeckoe moJie
MOJTYYCHHBIX 3HAHHS HA MPAKTHKE
Tema 3.2 3aKOHBI MOCTOSHHOTO .
ToKa PexoMenganmu 1mo BLITOJTHEHUIO 321aHUA .
BBITTIOJTHEHUS AKHEHUHM 10 MPEII0KEHHOMY aJTCOPUTM
Tema 3.4 MarautHoe 1ose y“‘i pest Y P Y
CaMOCTOSITEIbHBII MMONCK anropuTma BBITTOTHEHUS
Tema 3.5 DnexrpoMarHuTHas .
YIpaKHEHU I
WHTYKIIHS
Kpurepun onenkn:
Tema 5.1 [Ipupona cgera. N
N TOYHOCTH  PacueToB; OOBEM  BBIMOJHEHHBIX  3aJaHUU,
BoaHOBEIE CBOMCTBA CBETa
odopmieHue
3 TexkcT 3aganna:

Tema2.1 OcHOBBI MOJIEKYISIPHO-
KUHETUYECKON TEOpHH

Tema 2.3 CBolicTBa napos,
KUJIKOCTEH M TBEPIBIX Tl
Tema 4.1 Mexanuueckue
KoJIcOaHUsI M BOJTHBI

Tema 4.2 DnekTpoMarHuTHbIE
Koje0aHusT U BOJTHBI

Tema 5.1 Ilpupona csera.
BonHoBBIE CBOMCTBA CBETA
Tema 6.1 KBanToBas onTuka

CocTaBHUTh CPaBHUTEIIBHYIO TaOIHITY

Hean:

MOBTOPUTh W CHUCTEMATU3WPOBATH HW3YYEHHBIM Marepual,
HAay4YUTbCSl BBIACIATH TJIABHOE W OCHOBHOE, JIAKOHUYHO,
KOMITAKTHO ¥ CXaTO W3JIOKUTh OTOOpaHHBIA Marepual,
HAYYUTHCS KIACCH(PUIIMPOBATh H3JaraeMblii Marepual o
YPOBHSIM 3HAYUMOCTH.

PexoMenganuy mo BbINOJHEHHIO 3aaHUA:

JlanHbIE CcpeAcTBa HATISAHOCTH — BBIMONHSIOT  (DYHKITHIO
KOHCIIEKTUPOBAHHUS Marepuaia. [Ipu 3aM0JIHEHUH
CpPaBHUTEIHHON TAOIUITEI HEOOXOJAUMO BBIJICIIUTH TJIaBHOE B
Teme. JIaKOHWYHO, KOMIIAKTHO, CYKATO M3JIOKHUTH OTOOpaHHBIN
Marepuan. Jlornka TmOCTpOeHHUsI TaOIUI[ - OTpaKEHUE
COIEPKATENBHBIX CBSI3€M MEXAY EOUHUIIAMU M3JIaraeMou
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uHpOpMaLIMK, HX YeTKas KJIACCU(PHUKAIMS 10
3HaYMMOCTH.

Oransl paboThl HaJl CPaBHUTENBHON TaOnuLei

1. ITouck nudopmanuu

2. Ananu3 upopmanun

3. Ocmpbicienue uHdopmauu

4. Cunte3 uH(popMarum.

Kpurepum ouenku:

000CHOBaHME, JIOTHYHOCTh, YETKOCTh, PAIMOHATIHHOCTD

H3JI0KCHUA MaTCpuraia.

YPOBHSM

Tema 2.1 OCHOBBI MOJIEKYJISIPHO-
KHHETHYECKOM TEOPHHU.
WneanpHbiiiras

Tema 2.2 OCHOBBI TEPMOJUHAMUKHI
Tema 3.1 DnekTpudeckoe 1moJie
Tema 3.2 3aKOHBI IOCTOSIHHOT'O
TOKa

Tema 3.3 DnekTpUUECKHl TOK B
pa3IUYHBIX Cpeiax

Tema 5.1 IIpupona csera.
BoaHOBEIC CBOMCTBA CBETa

Texcer 3apanua:
[ToaroroBka Kk CEeMUHAPCKOMY 3aHSTHIO

Heab:

Yriyoutb, KOHKPETH3HPOBATH U pacllMpuUTh 3HAHUA,
OBJIAJIETh UMU Ha 0oJiee BBHICOKOM YpPOBHE PENPOAYKLUU M
TpaHchopmaluu. 3akpenuTh YMEHUS u HAaBBIKU
CaMOCTOSITEILHOU paboTHI. Pactmmputh o0,

po(hecCHOHANIBHBIN U KyJIbTYPHBII KPyTro3op.
PexoMeH1a1UM 110 BBITNIOJTHEHHIO 32JaHUS:

[TonroroBka K CEMHUHApPCKOMY 3aHATHIO SIBISETCA OJHUM W3
HauOosiee CJIOXKHBIX BHUAOB CAMOCTOSTEIBHOM paboThl,
OOJIBIIION LIeJNIeHATPABICHHON CaMOCTOSTENFHON padOThI Hax
BBICTYIIJICHUSIMU W/WIIU TOKJIaJJaMU.

OraIbl NOATOTOBKHU:

1) BeissicHUTB TeMy U BOIIPOCHI CEMHUHAPA

2) O3HaKOMHUTBHCA C PEKOMEHOBAHHOM JINTEPATYpPOit

3) BeisicHUTh HHAUBUAYAIbHOE 3aJJaHKe (€CIIH €CTh)

4) ITnanupoBaHue pabOTHI:

5) Urenue muTepaTypbl: HAUYMHACTCS ¢ OCHOBHBIX
UCTOYHUKOB(Y4e€OHHMK, JIEKIIHs) ¥ 3aKaHUUBAeTCs paboTON Haxl
JIOTIOJIHUTEIIbHOM JINTEpaTypOi

6) Beimucku: nenarorcs Mo KaxJI0My IMyHKTY IJIaHa.

7) CocrtaBieHHe TUIaHA BBICTYIJICHUS, TOTOBSTCS IIMTATHI,
TE3HCHI.

[Inan momoraer oOpraHuM3oBaTh CBOIO pabOTy HaJx TEMOH,
JieaeT OTBEThl OoJiee IleNieHanpaBIeHHbIMHU, JIOTHYHBIMU,
MOCJIeI0BATENbHBIMU, J10Ka3aTE€IbHBIMU.

Kpurepun onenkn:

chopMyNIMpoBaTh MOJIHBIA U MPABWIBHBIM OTBET Ha BOIPOCHI
CeMMHapa,

JIOTUYHO U CTPYKTYPHUPOBAHO U3JIOKUTH Marepuai. [Ipu stom
CTYZACHT JIOJDKEH MOKa3aTh 3HaHUE CIIEIMATIbHOMN JINTepaTyphbl
MPOJIEMOHCTPUPOBATh yMEHHE OO0O03HAYHUTH MPOOJIEMHBIE
BOIIPOCHI B COOTBETCTBYIOIIEH 0bIacTu

MIPOAHATM3UPOBATh WX U MPEIJIOKHUTH BAPUAHTHI PEIICHUH,
JaTh ~ WCYEPINbIBAIOIIME OTBETHl HAa  YTOUHSIOUIME U
JIOTIOTHUTEIIbHbIE BOIPOCHI

Tema 2.2 CsoiicTBa
AKUJIKOCTEH U TBEPBIX TEI
Tema 2.3 OcHOBBI TEpPMOAMHAMHUKHI

11apoB,

Texer 3ananus:

IIpuroroBUTH MUHHU-TIPOEKT

He.m;: paSBI/ITI/IC JINMYHOCTHU yqaumxcn Ha OCHOBC yCBOGHI/IH
YHUBEPCAITBHBIX CITOCOOOB JEATEILHOCTH

Pa3BuBaTh y ydammxcs CHOCOOHOCTH —CaMOCTOSITEIHHO
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Tema 3.1 DnexTpuueckoe mnose
Tema 3.4 MarauTHOE OJIe

Tema 4.2 DaeKTpoMarHuTHbIE
KoJIeOAHUSA U BOJIHBI

Tema 5.1 Ilpupona
BoaHoBBIC CBOMCTBA CBETa
Tema 6.2 duszuka aromMa H
aTOMHOTO si/ipa

CBCTa.

CTaBUTh y4eOHBIC IIeNH, MPOCKTHPOBATH MYTH UX pean3aIiuu
(T.e. ONTUMaJIBHO OPTraHW30BHIBATH CBOIO JICATEIHLHOCTH),
KOHTpPOJIUPOBaTh U OLEHUBATb  CBOM  JIOCTHUKEHUS
dbopMUPOBATh YMEHHME YUUTHCS). MHTETpalMsl HMEIOLIUXCS
3HAHUU U TIPUOOPETCHIE HOBBIX

PexoMeHngaumu 1o BbINOJIHEHUIO 32/1aHUA:

[TpoekTHast AEATEIBHOCTh - YaCTh CAMOCTOSITEILHONW paboThHI
ydamuxcsa. KadecTBEHHO BBIIOJIHEHHBIM TIPOEKT — 3TO
MOATAIHOE TUIAHUPOBAHUE CBOUX JICUCTBUM, OTCIICKHUBAHUE
pe3ynbTaToB CcBoei pabothl. [lokazareneMm yCHENIHOCTH
IIPOEKTA SIBJISETCS €ro MPOIYKT.

Kpurtepun ouenku:

AKTyalnbHOCTh, TIJIyOMHA, HAay4YHOCTb TEOPETUYECKOTO
Marepuana; YETKOCTh BBICTYILJICHUS, YpOBEHb
CaMOCTOSITENIbHOCTH;  HCIOJb30BaHUE  MYJIbTUMEIUHHOM

MMpe3CeHTalu, €€ KAa4C€CTBO, BPCM: BBICTYIIJICHUSA
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4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMS YUYEBHOM JUCIATIJIMHBI
KoHTponb M OICHKA pe3ynbTaTOB OCBOEHUS IUCLMIUIMHBI OCYIIECTBIIAECTCS IPENOAABATEIEM B

MpoLIEecCe TEKYUIET0 KOHTPOJIS U IPOMEXKYTOUHON aTTECTALIUU.

4.1 Texkymmii KOHTPOJIb

No KoHTposmpyembie pa3iess KonTtponupyemsie Haumenosanune
} (TeMbl) y4eOHON AUCITUTITUHBI pe3yabTaThl OLICHOYHOT'O CPEJICTBA
1 Beenenue JIP4, JIP13 MP3, IIP2
Tecm
2 JIP4, MP 3, MP4,
Pa3znen 1 Mexanuka IIP1, ITP2, ITP3, ITP4, | Konmpomhas paboma
IIP9 Tecm
3 JIP4, MP4, IIP1, I[IP4 | Jluxmanmoi
Tema 1.1 Kunemaruka I
Ipaxkmuueckas paboma
(npaxkmuseckoe 3a0arue)
4 Tema 1.2 3axkonwsl wMexaHukH | JIP4,MP3,IIP2, Lpaxmuyeckas paboma
HrroTona IIP4,11P9 (npaxmureckoe 3a0aHue)
5 Tema 1.3 3akonbl coxpaHnenusi B | JIP4, MP3,MP9, IIPI- | Ilpaxmuuecxas paboma
MeEXaHUKe 1IP4 (npaxmuueckoe sa0atie)
Jlabopamopnas paboma
6 Pasnen 2 JIP4, JIP9, MP3, MP4, | Tecm
MPY, ITP2, [TP3, | Konmpomnas paboma
OcnoBbl MouteKky IsipHOl GU3HKY | [Py [IP7, TIPS, ITPY,
H TEPMOAMHAMUKHA IIP10, ITP11
7 Tema 2.1 OcHoBbI MoNeKynspHO- | JIP9,MP3, MP4, IIP2, | [lpaxmuueckas paboma
KAUHETUYECKOU TEOPUHU. 1IP3, I1P4, IIPS (npaxmureckoe 3adarue)
W neansHbliiras Jlabopamopnas paboma
Jluxmarimoi
8 2.2 CpoticTBa mapos, xwunkocrteit u | JIP9, MP3, IIP3, IIP7, | JlabopamopHas paboma
TBEPIBIX TN IIPS, I1P9, IIP10
9 Tema 2.3 OcHoBwl | JIP4, MP3, MP9, IIP2, | llpaxmuueckas paboma
TEPMOJIUHAMUKH IIP3, [1P4. IIP] ] (npaxmuueckoe 3a0ate)
10 JIP13, MP3, MP4, Konmpomras paboma
Pa3zxen 3 MPS5, I1P4, I1PS, Tecm
DIEeKTPOAMHAMHUKA 11P6, ITP7, ITPS,
IIP11
11 JIP13, MP4, MP5, Tpaxmuueckas paboma
Tema 3.1 DnexkTpuyueckoe moJie 114, [1P6, 11P7 (rpaiamuseckoe sadaiue)
12 JIP13, MP3, MP4, Tpaxmuueckas paboma
Tema 3.2 3aKOHBI MOCTOSIHHOTO IIP4, IIP5, TIPS (nparmurieckoe sadariie)
TOKa Jlabopamopnas paboma
Jluxmarmoi
Tema 3.3 DneKkTpUUEeCKUU TOK B JIP13, MP3, MP4, Jlabopamopnas paboma
13 pa3JIMYHBIX Cpeaax IIP4, TIPS, [IP11
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14 Tenta 3.4 MarTHoe Home JIP13, I1P4, IIP1] Tpaxmuueckas paboma
(npaxkmuueckoe 3a0arue)
15 Tema 3.5 DiexkrpoMarHuTHas JIP13, MP1, I1P4, Lpaxmuyeckas paboma
WHTYKITHS IIP11, IIP6 (npaxmureckoe 3a0aHue)
16 JIP4, JIP13, MP3, Tecm
Paznen 4 MP4, IIP1, IIP2, Konmponvhas paboma
KoJie0anus 1 BOJIHBI I1P4, ITP10
17 Tema 41 MeXAHIICCKHE JIP13, MP3, IIP], Tpaxmuyeckas paboma
IIP2, I[TP4 (npaxkmuueckoe 3a0anue)
KoJIcOAHUA U BOIIHBI JlabopamopHasi paboma
18 JIP13, MP3, MP4, Lpaxmuyeckas paboma
Tema 4.2 DnekTpoMarHuTHbIE
5 IIP1, ITP2, ITP4, IIP10 | (npaxmuueckoe 3a0anue)
KOJI€0aHUA U BOJIHBI Jlabopamopras paboma
19 Pasnen 5 JIP4, ZIWI;? Zi;, 1IP2, [];ecm -
OnTiKa A OHMPOTILHASL PAbOMa
20 Tema 5.1 TIlpupoga cpera. JIP4, MP3, IIP1, Tpaxmuueckas paboma
. I1IP2, IIP4, IIP8 (npaxkmuseckoe 3a0arue)
BoiHoBrIe cBOMCTBA cBeTa Jlaopamaphas patoma
21 Pasaeun 6 JIP4, MP9, IIP2, I1P4, [7; ecm -
DJIeMeHTBhI KBAHTOBOH (pU3NKH 11P6, 1TP11 ORIPAToRAZ paboma
22 JIP4, MP9, IIP2, I1P4, | Ilpaxmuyeckas paboma
Tema 6.1 KBanToBas ontuka I1P6, ITP11 (nparmurieckoe 3adanue)
23 Tema 6.2 Ousnka aroma ¥ JIP4, MP9, I1P6, Tpaxmuueckas p;zaéoma
ATOMHOTO 12 JTIP11 (npaxmuveckoe 3a0arue)
24 Pasnen 7 JIP4, MP9, IIP1, IIPS, | Tecm
IBojonusa Beeennoii 1IP7, ITP11
25 Tema 7.1 Crpoenue u paszsutu( JIP4, MP9, [IP1, IIPS,
Bcenennoii IIP7, IIP11

4.2 IIpome:xxyTOUHAS ATTECTALUA

[IpomexxyTounass arrectanus OOYYAIOMIMXCS OCYIIECTBISIETCS IO
JUCHUIIIMHBI U ITO3BOJISIET ONPEIEIUTh KAYECTBO U YPOBEHB €€ OCBOCHHUS.

®dopma TpoMeKyTOUHOM aTTecTauuu no aucuuiuiiie « @usuka» nuddepeHupoBaHHblil 3a4eT B 1

3aBCPIICHUUN U3YUYCHUA

CEMECTPE U KOMILIEKCHBIN 3K3aMEH BO 2 CEMECTpE.

Ne Bonpocul oughgpepenyupoeannozo 3auema/ oudakmuuecxkue Tema
COUHULbL

1 | Buabl aBmkeHus Teaa.

2 | Yckopenue. [lepemerienue.

3 | Buubl MexaHMYECKUX CHIL. Paznen 1 Mexanuka

4 | 3akonsl HproToHA.
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Nmnynbc Tena. IMnynbe cuibl. 3aKOH COXpaHEHUS UMITYJIbCA.
Mexanuueckass pabora. MomrHocTb. DHEprus U ee BUIbL. 3aKOH
COXPaHEHMsI SHEPTHUH.
7 |OcuoBuslie nonoxxenuss MKT. lud¢ysus. BpoyHoBckoe nBMxeHueE.
Paznen 2
OCHOBBI MOJIEKYJISIPHOM
8 |OcnoBHoe ypaBuenue MKT. [laBnenue rasa. (hu3MKK 1 TEPMONHAMHUKH
9 |YpaBHeHHE COCTOAHUSA HlealIbHOTO ra3a. M3ompoleccsl B razax.
10 |[IepBoe Ha4anO TEPMOJUHAMHKH, €TI0 MPUMEHEHUE K U30IPOIIECCaM.
11 [TBepaple Tena, MX CBOICTBA.
Ne Konmponvnsie gonpocwt Ix3amena/OudaxmuiecKue eOuHuybl Tema
1 |OcuoBubie mosoxxernss MKT, ux onbiTHOe 060ocHOBaHue. [{uddysus. Paznmen 2
bpoynosckoe nenxenue. OcHoBHoe ypaBHeHue MKT. OCHOBBI MOJIEKYJIAPHOM
(GU3UKN ¥ TEPMOTUHAMHUKH
2 |DnekTpuueckas eMKOCTh. KoH/IeHCaTOphl U MX BUJIBI. Paznen 3
DeKTpoIMHAMHKA

3 |Ompenenuth  CKOPOCTh  OTAQUM  BUHTOBKH, €CIM  CKOPOCTh
BbUTETaroNIe mymu 760 m/c, a macca BUHTOBKH B 500 pa3 Oosbiie Pazzen | Mexannka
Macchl IyJIn

Kpurepun ouenku ouggpepenyuposannozo 3auema u rkzamena

- «OTINYHO» - TEOPETHUYECKOE COAEpKaHUE Kypca OCBOCHO IMOJHOCTHIO, 0€3 MpoOesos,
yMeHHsI CQOPMUPOBAHBI, BCE NMPEAYCMOTPEHHbIE MTPOrpaMMOil yueOHbIe 3aaHMsI BBIIIOJIHEHBI, KAUeCTBO
UX BBIIIOJIHEHUS OLIEHEHO BBICOKO.

- «XOopomio» - TEOPETUYECKOE COJEep)KaHUE Kypca OCBOEHO IOJIHOCThbIO, 0€3 MpoOernos,
HEKOTOpblE YMEHHUs CPOPMHUPOBAaHbI HEAOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOrpaMMOil yueOHbIE
3aJJaHMs BBITMOJIHEHBI, HEKOTOPBIE BHJIbI 3aJaHUI BBIITOJHEHBI C OIIMOKaMH.

- «Y IOBJIETBOPUTEIBHO» - TEOPETUUYECKOE COJEp)KaHWE Kypca OCBOEHO YacTHUYHO, HO
poOesbl HE HOCAT CYIIECTBEHHOI'O XapakTepa, HEoOXOIUMble YMEHHUs pabOThl C OCBOEHHBIM
MaTeprajJoM B OCHOBHOM C(OPMUPOBaHBI, OOJIBLIIMHCTBO IMPEIyCMOTPEHHBIX MPOrpamMMoil oOydeHus
y4eOHBIX 3aJJaHHI BBITOJHEHO, HEKOTOPBIE U3 BHITIOJHEHHBIX 33/1aHUN COJIEPKaT OLINOKH.

- «HeynoBneTBOPUTENBHO» - TEOPETUUECKOE COJIepKaHNE Kypca HE OCBOEHO, HEOOXOAUMBbIE
yMeHUs He c(OPMHUPOBAHBI, BBINOJIHEHHBIE YUeOHbIE 33/1aHUS COAEPIKAT TPYObIe OMINOKY.
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[Ipunoxenue 1
AKTHUBHBIE I THTEPAKTUBHBIE METO/Ibl OBYUEHUS

1. AKTUBHbIE W MHTEPAKTUBHBIE METOAbI MHCIOIB3YIOTCA IPU IMPOBEIECHUM TEOPETUYECKUX U
MIPAaKTUYECKUX 3aHATUH:

Pasgen/rema

HpI/IMeHHeMHe AKTHUBHBIC
N MHTCPAKTUBHBIC MCTOIbI

Kpatkas xapakrepucTtuka

Pa3znen 1 MexaHuka ¢ 3JiIeMeHTaMu TECOPUHA OTHOCUTECJIBHOCTH

Tema 1.3 3aKk0oHBI
COXpaHEHUS B
MEXaHUKE

I'pynnoBble TucKkyccun
«3aKOHBI COXpPAHEHHUS B
MEXaHUKE»

Crynentsl paboTalOT B B MHKPOTpYIMax:
pemarT MpakTHYEeCKUuEe 3aJaud, OTBEYaloT]
Ha MpoOJeMHbIE BOMPOCH U MPHUXOAIT K
o0meMy BBIBOAY O 3HAUYCHHUU 3aKOHOB
COXPaHEHHUs B IPHUPOJIE.

Pasznen 2 Moaexkyasipaas ¢pusuka. Tepmoannamuka

Tema 2.1 OcHOBEI
MOJIEKYJISIPHO-
KUHETHYECCKON
Teopun. HWeanbHbI
ras

[enoBas urpa
«AOcoioTHas
TeMIeparypa.
AOCOJIOTHBIH HYJTb

[IpeogaBatens B Hadajle W 1O XOAY
U3JIOKCHUsI y4eOHOro Martepuaia Co3/1aeT
npoOJeMHbIE CHTYallud U  BOBJIEKAeT
CTYZICHTOB, OOBEAMHEHHBIX 10 KOMaHJaM
B ux aHanu3. OOCYXITArOT CYILIECTBOBaHUE
NpEIeIIbHO HU3KUX U BBICOKHX TEMIIEPaTyp

Pa3nes 3 OCHOBBI 3J1eKTPOAUHAMUKHI

Tema 3.3
DNEKTPUUECKUIN TOK
B IOJTYITPOBOTHHKAX

Ananuz
CUTyaIuu
«IIpoBOIUMOCTL pa3HBIX
cpen»

KOHKPETHOH

Conepx(aHI/Ie nmoaacTcda 4epes
BOIIPOCOB O MpOBOAMMOCTH Cp€a, O
HOCUTCJIIX TOKa, IPUMCHCHHH TOKa B
Cp€aax, Ha KOTOPBIC CTYACHTBI JOJI?KHBI
OTBC€YATh HCIOCPCACTBCHHO B XOJC JICKIIUU.

CepuIo

Oprasu3zanys IMCKyCCHH
Pa3nen 4 Kojsiebanusi 1 BOJIHBI
Tema 4.2 I'pynnoBeie nuckyccun | Paboras B KOMaHJe, CTYIECHTBI
DNeKTpOMarHuTHHIE «ITapameTtpsl u NPUMEHSIOT 3HAHUS MaTeMaTUKU [pHU
KOJ1e0aHusl U BOJIHBI ypaBHEHUE IIOCTPOCHUH rpadukoB
3J€KTPOMAarHUTHBIX TPUTOHOMETPUYECKUX byHKIUH K
KoJIeOaHuil OITHCAHHMIO AIEKTPOMATrHUTHBIX
KOJICOAHHI.
Paznen 5 OnTuka
Tema 5.1 Tlpupona | Ananus KOHKpEeTHOH | JleMOHCTpanus 3aKOHOB NPEIOMIICHUS WU
CBETA. Bonnoseie | cutyaniun ~ «BoOJIHOBBIE | OTPaKEHHUSI CBETa, BOJIHOBBIX CBOMCTB

CBOWCTBA CBETa

CBOWCTBA CBETA»

CBETa C TOMOIIBIO  JU(PpaKIHOHHOU
pemieTkd U crnekTporpada. OpraHuzanus
JHUCKYCCHUU- CUTyalus-yIIpaXHEHUE, B
KOTOpOH oOyyaemble YHOPaXHSIOTCS B
pelIeHNY HETPYIHBIX 3a4ad, HCIOJIB3Ys
METOJ aHAJIOTUH (yueOHbIE CUTYAINH).
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MEPEYEHD MPAKTUYECKHAX/JTABOPATOPHBIX 3AHATHIA

[punoxenue 2

Conepxanue TeMbl NPAKTHYECKUX/JIA00PATOPHBIX 3AHATHIA KounyecTBo
00yueHus 4acoB
Pa3zgen 1 Mexanuka 14
1.1 Kunemaruka IIpakTnueckas padora Ne 1 Pemenue 3agau no 2
KHHEMAaTHKe.
IIpakTnyeckas padora Ne 2 Pemienue 3a1au Ha 2
rapaMeTpsl BpallaTeIbHOrO ABHKECHUS
JlabopaTopHas padora 1 «OnpeneneHue MmI0THOCTU 2
BEIIECTBA»
1.2 3akoHb1 IIpakTnueckas padora Ne 3 PemieHue 3a7a4 Ha 3aKOHBI 2
MmexaHuku Herorona| HeroToHa.
1.3 3akonsl IIpakTuyeckas padora Ne 4 PemieHnue 3a1a4y Ha 3aKOH 2
COXpaHEHUS B COXPaHEHHUS UMITYJIbCa
MEXaHHUKE
IMpakTnyeckas padora Ne5 Pelienue 3a/1a4 Ha 3aKOHbI 2
COXPaHEHHUS SHEPTUU.
JlabopaTopHas padora 2 «/3ydyeHue 3akoHa COXpaHEHHS 2
MEXaHUYECKON SHEPTUM»
Pa3nea 2 MOJIEKYJIAPHASA ®U3UKA. TEPMOJIMHAMUKA 15
2.1.0OcHOBEI IpakTuyeckasi padora Ne 6 Pemenue 3amnau o reme 2
MOJIEKYJISIPHO- «OcHoBBI MKT».
KUHETUYECKOU IpakTuyeckas padoraNe7 «Pemenue 3a1ay Ha
Teopun. MlneanbHblil | ypaBHEHHE COCTOSHUS UCATLHOTO Ta3ay
ra3 JlabopaTopHas padora Ne3 I[IpoBepka ra3oBbIX 3aKOHOB. 3
2
2.2 CpoiicTBa JlabopaTopnasi pabora Ne4 Poct kpucramios. 2
mapos, xkuakoctein | Jlaboparopuas padora NeS l3mepenue BIaxHOCTH 2
U TBEPABIX TEI BO3/yXa
JlabopaTopHas padora 6 «Onpenenenue yaeabpHON
TEIJI0EMKOCTH BEILIECTBa» 2
2.3 OCHOBBI IMpakTuyeckas padora Ne 8 Pemennme 3amau mo Teme 2
TEPMOAMHAMHUKHU «OCHOBBI TEPMOJTUHAMUKI
Paznean 3 OCHOBBI DJIEKTPOAUHAMUKHAU 24
3.1 Dnextpuyeckoe | IIpakTuyeckas padora Ne 9 Pemenue 3agau no reme 2
noiie «DIIEKTPOCTATUKAY.
3.2 3aKoHbI JlabGoparopuas padora Ne 7 «Onpenenenue yaeabHOro 2
MIOCTOSIHHOT'O TOKa COTIPOTUBIICHUS TIPOBOTHUKAY.
JlaGoparopHas padora Ne 8 «3yuenne 3akona Oma miis 2
y4acTKa HEemn.
JlabGoparopunas padora Ne 9 «IIpoBepka 3akOHOB 2
MapajuIeIbHOTO COSAMHEHHUSI TIPOBOTHUKOBY.
JlaGoparopuas padora Ne 10 «Onpenenenue IJ1C u 2
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BHYTPEHHETO COIPOTUBIICHUS] HICTOYHUKA JIEKTPUYECKOMN
SHEPIUN»

JlabopaTopHas padora Ne 11 UccnenoBanue 2
3aBUCUMOCTH MOIIHOCTH, TOTPeOIsieMOH 1aMIoi
HAKaJIMBaHUS OT HANIPSDKEHHS HA €€ 3aKHMax
IpakTuyeckasi padora NelO «Pemenue 3a1a4 Ha 3aKOHBI 2
Oma. CornpoTHBICHUE
IIpakTuyeckasi pa6ora Nell «Pemenue 3a1a4 Ha 3aKOHBI 2
COEMHEHUS MPOBOIHUKOB
IIpakTnyeckas padora Ne 12 Pemenue 3a1a4 Ha
(bopMyIbl pabOThl M MOIIHOCTH TOKA 2
3.3 Dnexrpuyeckuii | JlaboparopHasi padora Nel2 «Onpenenenue 2
TOK B IEKTPOXUMUYECKOT0 SKBUBAJICHTA MEJIN».
nonynpoBogHukax | Jlaboparopnas padora Nel3 «JI3yuenue cBOHCTB
HOJIYIIPOBOJTHUKOBY. 2
3.5 IIpakTuyeckas padora Nel3 Pemenue 3amaq mo teme 2
DnekTpoMarHuTHasi | «MarHuTHoe nosie. DJIeKTpOMarHuTHasE HHAYKIHS.
VH]Ty KIS
Pa3znea 4 Kosre0anusa u BOJIHBI 12
4.1 Mexannueckue | Jlaboparopnasa paGora Nel4 U3yyenue 3aBUCMMOCTHU 2
KoJIcOaHUs U nepuofa KoneOaHUl HUTSHOrO (WJIM TMPY>KUHHOTO)
BOJIHBI MasiTHUKA OT JUIMHBI HUTU (WJIK MaccChl Ipy3a).
IIpakTuyeckass padora Nel4 Pemenune 3agau  Ha 2
napamMeTpsl KOJIeOATeIbHOTO IBUKECHUS
4.2 IIpakTnueckas padora 15 «Pemenue 3aga4 Ha BUIBI 2
DNEeKTPOMarHuTHBIE | COMPOTHUBIICHHUI
konebanus u BoiHbl | [lpakTuyeckast padora Ne 16 Perienue 3aiau mo teme 2
«Ilepemennsrii Tok. Tpanchopmatop»
IIpakTnuyeckas padora Nel7 «OnekTpoMarHuTHbIE 2
KOJIeOaH!s I BOJIHBI».
JlabopaTopnasi padora Ne 15 «/3ydyenue ycrpoiicTBa 2
TpaHcpopmaTopa, FreHepaTopa.
Pazgen 5 Ontuka 10
5.1 Ilpupona JlabopaTopnasi padora Nel6 «Omnpenenenue 2
cBeTa. BonHoBbIE MOKa3aTes MPeIOMIICHHSI CTEKIIa.
CBOMCTBA CBETa JlaGopaTopuas padora Nel7 «/3y4yenue uHTeppepeHInn 2
U AUPPAKIII.
JlaGopaTopHas padora Nel8 N3mepenue ninuHbI 2
CBETOBOM BOJIHBI C TOMOUIbIO TU(PAKIIMOHHOMN PEIIETKH.
JlabopaTopnas padora Ne 19 «Habmronenne crieKTpoB
M3TY4YEHUS U TTOTIIOIICHUS. 2
IIpakTuuyeckas padora Ne 18 Pemenne 3agau mo reme
«BOJIHOBAsI ONTHKA 2
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Pa3nes 6 DiieMeHTHI KBAHTOBOM (PU3UKHU 3
IIpakTuyeckasi padora Ne 19 Pemenue 3aga4 no teme 2

6.1 Ksanrosas «3akonbl poTodddexrar

ONTHKA

6.2 ®usuka aroma | [IpakTuyeckas padora Ne20 Pemenue 3agad no teme 1

Y aTOMHOTO s1JIpa «PagroakTHBHOCTB. 3alUCh SAEPHBIX PEAKLIU»

UTOIro 78
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OBPA3OBATEJIbHBI MAPIHIPYT

[Tpunoxenue 3

Kontponupyemsie
KontposbHas| pasnenst (T%MBI) KoHntponmpyemsle OuenounbIe cpeacTsa
TOYKa yueOHOit pe3yIbTaThI
JUCIUIINHBI
Nel JIP4, MP 3, MP4, | KoutpoabHas (1. 3anauu c mocTpoeHuemM
IIP1, IIP2, IIP3, pabota yepTexa
Paszgen 1
Mexanmnka IIP4, IIP9Y 2. Pacuernsnlie Eaz[atm
3. dusnueckuil TUKTAHT
Ne2 Pasneu 2 JIP4, JIP9, MP3, | KourpoabHasi (1. TecroBble 3anaHus
MP4, MP9, IIP2, padora 2. PacueTHble 3a1a4n
Ocuoel | yp3 1Py, 11P,
MOJIEKY IPHOH IIPS, IIPY, IIPI0,
puszuku M| oprg
TePMOAMHAMMKH
Ne3 Pasien 3 JIP4, JIP13, MP3, | KoutpoabHas (1. TecroBele 3ananus
MP4, MP5, IIPI, pabora 2. PacueTHble 3ama4n
DJIeKTPOAMHAMHUKA .
Pazien 4 IIP2, IIP4, IIPS, 3. Dusnueckuil JUKTAHT
Konebanus u | [IP6, ITP7, IIPS,
BOIHDI IIP10, IIP11
Nod Paszgen 5 JIP4, MP3, IIP1, | KonrpoabHasi (1. 3amauu ¢ mocTpoeHUEM
IIP2, IIP4, IIP8 padora yepTexa
Onruka 2. Pacuernsbie 3amauun
Ne5 Pa3nen 6 JIP4, MP9, IIP2,| KoutpoabHas (1. Tect
9JIeMeHThI IIP4, ITP6, ITP11 pabora
KBAHTOBOM
(puszuku
Ne6 Homyck IMoprdoamno | 1. IlpakTuueckue paboThl
9K3aMeHy/ 2. JIabopaTopHble paboThI
3a4eTy 3. Tector
4. KoHTposbHbIE pabOThI
5. I'moccapwii o
MEXaHHUKE
6. MUHU-TIDOEKTEHI
IpomexyTo| uddepenunpoBan Hrorosas 1. TecToBbIe 3a1aHUs
YHasA HBIN 3a4€T KOHTpOJibHasi | 2. TunoBkle 3a1aHu
aTTecTanusa padora
IIpomesxkyTo| DK3aMeH Jx3amenanuno | 1 Teopernueckue
YyHas HHBbIE BOIPOCHI IO CO/IEPIKAHUIO
aTTecTanus OuJ1eThI Kypca

2. TunoBkIe 3aaHus
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JUCT PETUCTPAIIUU U3SMEHEHU U JONTOJHEHUAM

Ne | Pazmen paboueit Kpatkoe coneprxanue n3aMeHEHMs/ TONOTHEHUS Jara, TToamuce
n/n MPOTPaMMBbI Ne nporokona |mpexacenarens
3acenanus [11IK TTIK
PaGouas  nporpamma  yueOHOW  jmucuumMHbl  «Dwuznkay
aKTyanusupoBaHa. B pa0ouyio mporpammy BHECEHBI CIEIYIOIIUE
W3MCHEHUSI:
1 YCJIOBUA B cBi3u ¢ oOHOBienueM maropmbl  3nekrponHod | 11.09.2019r.
PEAJIM3ALIMN | 6ubnuoreuHol cucremsl “3HaHMYyM” B TeKCT paszgeina 3.2 Padoueit | [IpoTokon Ne 1 -
YYEBHOM NpOrpaMMbl  BKJIFOUYCHBI OOHOBJIEHHBIE pPEXHMBI JIOCTYNa Ha '\
JUCHUITJIMHBI | nabopMaioHHBIE HCTOYHUKH.
2 YCJIOBUA B cBs13u ¢ 00HOBJIEHHEM MaTEPHATBHO-TEXHMYECKOTO 00eCTIeUeHNS 16.09.2020 r.
PEAJIM3ALIMU | m. MaTepHanbHO-TEXHHIECKOE OOECIeYeHHe dYuTaTh B HOBOH | I[IpoToxom Ne | a
VYEBHOU penaKum: A
JUCHUITJIIMHBI | Kabuner MatemaTuku
VYueOHas ayAnTOpUs VISl MIPOBENCHUSI YUeOHBIX, MPAKTUYECKUX U
na0OpaTOPHBIX 3aHATHH, IS CAMOCTOSTEIBHON paboThI, Ui
TPYINOBBIX YW WHIMBHIYaJIbHBIX KOHCYJNbTAlUM, Ui TEKYyLIEero
KOHTPOJISl ¥ TIPOMEKYTOYHOM aTTecTaluu
PaGouee MecTo mpemomaBaTens: MEPCOHAIBHBIM KOMIIBIOTED,
MIPOEKTOD;
paboune MecTa 0OyJaromuxcs, Jocka yaeOHas, yaeOHast MeOelb
K2®, nemoncTpanmonHoe obopynoBaHue mo TeMe "llepeMeHHBIH
TOK", JIEMOHCTPAMOHHOE obopynoBaHue o TeMe
"Qnekrpocratuka", MOAENU  KPUCTAJUIMYECKOM  PEILETKH,
JIEMOHCTPAIIMOHHOE 000pYAOBaHUE MO TeMe "DIleKTpoMarHeTusm",
MoJenb "DneKTpoopHas MamuHa"
AmrnepMeTpsl 1ab0paTopHEIE;
Bbapomerp;
BoabsT™meTpsr;
MynbTUMETpBL;
DIEeKTPOMETD;
TpyOKH CTEKIISIHHBIE,;
I taruBer mabopatopusie noi-01;
Tabmuua Menneneesa
T'urpomerp ncuxomerprueckuit BUT-1;
Habops! pe3ncTopoB [uist IPaKTHKYMa;
Habops! naboparopasie «MexaHuKay;
Ha6ops1 1abopaTopHbIe 1O 3JEKTPOIH3Y;
Ha6ops1 nabopatopubie «OnTHKAY;
Monenu 1o Ghu3MKe;
Habop o anektponu3y (1eMOHCTPAIIMOHHBIH );
ITpubop mms qeMoHCTpanyuy 3aBUCHMOCTH COITPOTHBIICHHS MeTaslIa
OT TEeMIIepaTyphbl;
[Tpubop misa u3yuenust npasuia JleHna;
[Ipubop 1y W3MepeHus AJIMHBI CBETOBOM BOJHBI C HabOpOM
J(paKIMOHHBIX PEIIETOK;
[Tpu3ma noBepouHast MarHUTHasI
3 YCJIOBUA B cBsi3u ¢ 00HOBJIEHHEM MaTepUaAbHO-TEXHMYECKOTO 00ecTIeYeH s 16.09.2020 r.
PEAJIM3ALIMM | n. MarepuanbHo-TexHuueckoe obecredenue uutath B HoBoit | [IpoTokom Ne 1 —
VYEBHOU pENaKIuu: A
JUCHUITUJIMHBI | MS Windows (nmoamucka Imagine Premium) morosop /[-1227 ot
08.10.2018, cpox mevicteus: 11.10.2021
MS Windows (moanucka Imagine Premium) morosop A-757-17 ot
27.06.2017, cpok newictBusi: 27.07.2018, Calculate Linux Desktop
cBoboaHO  pacmpoctpansemoe  I1O  (https://www.calculate-
linux.org/ru/) (https://www.calculate-linux.org/ru/), cpox neicTBusL:
OeccpovHo
MS Office Nel135 ot 17.09.2007, cpok nelicTBusi: 6eccpouHO
7 Zip cBoboano pacupoctpansemoe (https://www.7-zip.org/), cpok
JieicTBHs: OecCpodHO
4 3VCIOBUA | B cBa3u ¢ 3akilO4EHHEM KOHTPAKTOB CO  CTOPOHHUMU 16.09.2020 r.
oA

26




PEAJIM3ALINNA
[IPOI'PAMMBI
JICIIUTITMHEI

JJEKTPOHHBIMU OuOIHoTeuHbIMUA cucteMamMu OBC 3HAHUYM
(Koutpakt Ne K-60-20 ot 13.08.2020 r. OO0 «3HAHUYM»,
01.09.2020 r. mo 31.08.2021 r.) n. Muopmanmonnoe obecreueHne
00y4eHHsT YUTaTh B HOBOW pelaKI1H:
OcHOBHBIE HCTOYHUKH:

1. KopsitHukoBa, E. C. ®usuka [ CI1O] [InekTpoHHBIN pecypc]
: yuebHoe mocobue. U.1 / E. C. KoperthukoBa, JILA. Onep, JI. A.
Hukonoposa ; MI'TY. - Marauroropck : MITY, 2016. - 1
amektpoH. onr. jguck (CD-ROM). Pexum  moctyma:
https://magtu.informsystema.ru/uploader/fileUpload?name=S120.p
df&show=dcatalogues/5/8843/S120.pdf&view=true. -
MaxpooOBeKT.
2. KopeitHukoBa, E. C. ®usuka [DnekTpoHHBIN pecype] : yueOHOe
nocobue [mst CITO]. YU.2 / E. C. KopeitHukosa, JI. A. Onep, JI. A.
Huxonoposa ; MI'TY. - Maraurtoropck : MITY, 2016. - 1
anekTpoH. ont. jguck (CD-ROM). - Pexum gocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=S118.p
df&show=dcatalogues/5/8824/S118.pdf&view=true. -
MaxpooOBeKT.
3. ®msuka. Teopus u mpakTrka [DIEKTPOHHEIH pecypc]: YueOHOe
nmocobue / Ilox pen. mpod. C.O. Kpamaposa. - 2-e¢ u3z., IOmI. H
nepepad. - Mocksa: W11 PUOP, HUI] MH®PA-M, 2016. - 380 c. -
Pexnm Jocryna:
http://znanium.com/bookread?2.php?book=522108 -. 3arm. ¢
skpana. - ISBN 978-5-369-01522-

JlonoiHNTEeIbHBIE HCTOYHUKH:
1. ®usuka [DnexkTpoHHBIH pecypc]: yueOHuk / A.A. TluHCKHH,
I'.1O. I'pakoBckuii; mox oour. pexn. FO.U. luka, H.C. [1ypsiiieBoii. -
4-e uzn., uctp. - MockBa: ®OPYM: NHOPA-M, 2017. - 560 c.
mn. — (Cpemnee mnpodeccHoHampHOE 00pasoBaHue). Pexum
nocryma:  https://new.znanium.com/read?id=90067 - 3arm. ¢
skpana. — ISBN 978-5-91134-902-8
2. Nemumuenko, B. Y. ®usuka [DnekTpoHHEIH pecypc]: yaeOHUK /
B. U. lemuguenko, U. B. lemuguerko. — 6-¢ u31., mepepald. u A0m.
— MockBa: UHOPA-M, 2018. — 581 c. — Pexum pgocrymna:
https://new.znanium.com/read?id=300518 - 3aru. ¢ skpana.
3. ®wusuka. OCHOBBI DJIEKTPOIMHAMUKH. DJIEKTPOMArHUTHBIE
KOJICOAHUST U BOJIHBI [DJIEKTPOHHBIN pecypc]: yueOHOe mocobue /
Kysunenos C.U., - 4-e uzn., ucnp. u gomn. - Mocksa: By3oBckuit
yueonuk, HUL] UTHOPA-M, 2015. - 231 c. - Pexxum pocryma:
https://new.znanium.com/read?id=215043 -. 3aru. ¢ skpana. - ISBN
978-5-9558-0332-6
4. Kypc nexmuit mo ¢usuke. DimekTpocTatuka. [IOCTOSHHBIA TOK.
OnexTpomaraetusM. Komebanus 1 BOTHBI [ DIEKTPOHHBINA pecypc]:
yaebHoe nocobue / Kysnenor C.1., Cemxuna JI.U., Poroszun K.U. -
Tomck: n3n-Bo Tomckoro noaurex. ynusepcurera, 2016. - 290 c. -
Pexum nmoctyna: https://new.znanium.com/read?id=218874 - 3aru.
¢ okpana. - ISBN 978-5-4387-0562-8
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