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Pabouas nmporpamMmMa cocraBieHa Ha OCHOBaHUM TPeOOBAHUI:
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npodeccuoHanbHOro odbpaszoBanust Ne 1551, yTBepkAeHHOro mnpukazoM MuHH-
cTepcTBa 00pa3oBaHus U Hayku Poccutickoit deaeparuu ot 09 nexabps 2016 r.;

— yuebHoro TuiaHa BopoHEKCKOro KoJuiemka pOOOTOTEXHUKH U KOMIIBIO-
TepHBIX TexHojorui mo cneruaibHocTH 10.02.04«O06ecneuenne nHOpPMAITMOH-

HOM 0e30MmacHOCTH TEJIEKOMMYHHUKAIMOHHBIX CHCTEM», yTBepkiaeHHoro Ilemaro-
rudeckum coetoM oT 16.12.2019 r. mpotokomn Nel

Nunexc — 10.02.04 Ub

CocraBurenb: MPENnoIaBaTellb B.b. JlykuHna




1. OBIIAA XAPAKTEPUCTHUKA JUCIHUIIVINHBI

1. IIeJIB U IVIAHUPYEMBIE PE3YJIbTAThHI OCBOCHUA NTUCIHUIIJINHBI

PaGouas mporpamma mo aucturummae «PrU3nKka» OpUEHTHPOBAHA HA JTOCTHKEHUE
CHEAYIOIINX LIEJEH:

B PE3YJIbTATC OCBOCHUA AVCHUIIIINHBI dusuka CTYACHT JOJDKCH:

YMerb: - ONIUCHIBATH U O0BACHATH U3MUYECKHe SIBJIEHNS U CBOIICTBA
TeJI: JBUKEHHE HEOCCHBIX TeJl U UCKYCCTBEHHBIX CITyTHUKOB 3€M-
JIX; CBOMCTBA ra30B, )KUJKOCTEN U TBEPABIX TEII,

- OTJIMYATH TUIOTE3bl OT HAYYHBIX TEOPUIA; 1eJ1aTh BHIBOJAbI Ha
OCHOBE HKCIEPUMEHTAIIbHBIX JaHHBIX; IPUBOAUTH NPUMeEPHI,
MOKa3bIBAIOIINE, YTO: HAOIIOICHUS U SKCTIEPUMEHT SIBJISIFOTCS OC-
HOBOW ISl BBIABWXKEHUSI TUIIOTE3 U TEOPUM, TTO3BOJISIIOT IIPOBE-
PUTH UCTUHHOCTH TEOPETUUECKUX BBIBOJIOB; (hU3UUYECKAsI TEOPUS
JTAeT BO3MOKHOCTh OOBSICHSITh U3BECTHBIC SBJICHUSI IIPUPOJIBI U
Hay4dHbIe (haKThl, IPEJICKA3bIBATh €IIc HEU3BECTHHIC SIBJICHUS;

- IPUBOJAUTH NMPUMeEPHI MPAKTHYECKOT0 UCII0JIb30BaHUsA (u-
3U4eCKNX 3HAHMI: 3aKOHOB MEXAHUKH, TEPMOJUHAMUKH U DJIEK-
TPOAWHAMUKY B SJHEPTETUKE; PA3JIMYHBIX BUJIOB JICKTPOMArHUT-
HBIX U3JIYYCHUH JUISl PA3BUTHS PAIUO- U TEIICKOMMYHUKAIU;

- BOCIIPUHUMATH U HA OCHOBE MOJIYYeHHbIX 3HAHUN CaMOCTOSI-
TeJbHO OLEHMBATh MH(OpPMAINIO, COAECPHKALIYIOCS B COOOIIECHU-
ax CMU, NHTepHeTE, HAYYHO-TIONYJIAPHBIX CTAThAX;

- HCMOJIB30BATh NIPHUOOPEeTeHHbIE 3HAHUSA U YMEHHS B NIPAKTH-
YeCcKOM 1eATeJIbHOCTH U NOBCeIHeBHOM "KU3HHU 1J1s1 oOecrieye-
HUS 0€30M1aCHOCTHU KHU3HEACSITEILHOCTH B IPOLIECCE UCIIONIb30Ba-
HUS TPAHCTIOPTHBIX CPENICTB, OBITOBBIX IEKTPOIPUOOPOB,
CPEACTB PAANO- U TEIEKOMMYHHUKAIIMOHHOM CBSI3U; OLICHKU BIIUS-
HUS Ha OPTaHU3M YEJIOBEKA U JPYrue OpraHu3Mbl 3arps3HEHUS
OKPYKaIUIEN CPelibl; pallMOHAIIBHOTO MPUPOAOIIOIB30BaHUS U
3aIIUTHI OKPYKAIOIIEN CPEIBI.

3HaTh: -CMBICJI OHATHI: GU3UYECKOE SABJICHUE, TUTIOTE3a 3aKOH, TEO-
pHs, BEIIECTBO, B3aUMOICHICTBUE;

-CMBICJI (PU3HYECKHX BEJIMYMH: CKOPOCTh, YCKOPEHHUE, Macca,
cuia, UMITyJIbC, padoTa, MEXaHUYeCKasl SHEPT s, BHYTPEHHSIS
DHEPTHUs, a0COIIOTHASI TEMIIEPATYPa, CPEAHSST KHHETHUECKas
SHEPIUsl YaCTHUIl BEIIECTBA, KOJUYECTBO TEILJIOThI, 3JIEMEHTAPHbBIN
DIEKTPUYECKUH 3apsii;

-CMBICJ (PU3HYECKHUX 3AKOHOB KJIACCUYECKOW MEXaHUKHU, BCE-
MUPHOTO TSATOTEHHUSI, COXPAHEHUSI SHEPTUU, UMITYJIbCA U IIIEKTPU-
YECKOro 3apsjia, TEPMOANHAMUKHY;

-BKJIA/I POCCUICKHUX U 3apPy0eKHbIX YUYEHbIX, OKa3aBIINX
HauOoJIbIIIee BIUSHUE HA pa3BUTHE (DU3UKH;




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHOUIIJINHBI

2.1. O0bem y4yeOHOM TMCHMILIMHBI M BHAbI Y4e0OHO padoThI

Bua yue0Hoit paboThl O0bem yacos

O6beM yueOHOM THCUMTILTHHBI 134

CamocrosiTesibHas padoTa -

CymmapHasi yueOHasi Harpy3Ka Bo

B3aHMO/IEHCTBHH C MpenoaBaTejieM 134
B TOM YHCJIE:

TEOPETUYCCKHE U TIPAKTUUCCKUE 3aHATHS 95
1ab0paTOpHEIC 3aHATHS 39

UTOroBasi KOHTPOJbHas padota (1 cemectp)
POMEKYTOUHAS aTTECTALUS

nuddep.3auer (2 cemectp)

2.2. Ctpykrypa aucuuminnbl (Ha3zBaHnue u conepskanue pas3iesioB cM. B 11.2.3)

OO0beM ITUCIMIUIMHEL, Jac.
Haunmenosanus
B mom yucne
pas3nenos Bcero
Jlexuuu
JVICHUATUIHBI JlabopaTopHbie
MIPAKTUYECKUE
Pazpen 1 26 18 8
Paznen 2 12 12 -
Paznen 3 30 21 9
Pa3pnen 4 36 26 10
Pasnen 5 14 10 4
Paznen 6 16 8 8
Bcero: 134 95 39




2.3. TemaTH4eCKHUIl IVIaH U coJep:KaHMe Y4eOHOH N CUMIIMHBI

HaumenoBanue pas- Ne Copep:xaHue yuedOHOTr0 MaTepHuaJia, JadopaTopHble paGoThl H NPAKTHYECKHE 3aHATHS. Bun O0bem
AeJIOB H TeM 3a- 3aHATHS | YacoB
HSl-
THS
1 2 3 4 5
Beenenue
Beenenue 1 ®uznka —pyHIaMeHTaIbHAs HayKa O pupoje. EcTecTBeHHOHAYYHBIN METO/1 TO3HAHMS, €70 BO3MOXHOCTH U J 1
TpaHULBl TPUMEHUMOCTH. DKCIICPUMEHT U TEOPHs B IIPOLIECCE NO3HAHUS MPUPOABL. MoenpoBanue puznde-
CKHUX BJICHUH U IpolieccoB. Posb 3kcriepyMeHTa U TEOpUH B Ipoliecce MO3HaHUs IpUposl. dusndeckas BeIu-
yuHa. [lorpeninocty namepeHnii GU3NUECKUX BEIUIHH
2 ®duznueckue 3aKoHbI. [ paHUIBI IPUMEHUMOCTH (PU3MYECKUX 3aKOHOB. [IoHATHE O (U3HYECKOH KapTHHE MUPA. J 1
3nauenue Gpusznku npu ocBoenun npodeccuit CI10 u cnenuansrocteii CII10.
1cemectp 68 uacoB
Conep:xanue y4eOHOro MaTepuaJia
Pazgen 1 MexaHuka
3 Kunemartuka: Mexanunueckoe apmwkenue.llepemerienne. [1yte. Ckopocts. PaBHOMEpHOE MpsiMONTUHETHOE JI 1
JIBIDKEHHE.
4 Pewmenue 3ana4 no teme: «PaBHOMEPHOE IPSIMOIIMHENHOE IBUKECHHUE) II 1
5 Yckopenue. PaBHonepeMeHHOE NMPSMOJIMHENHOE IBHKEHHE. JI 1
6 Pewenue 3ana4 no teme: «YCckopeHue. JIBUKeHUE ¢ IOCTOSIHHBIM YCKOPEHUEM» II 1
7 CBobOoaHoe najzenue. JIBmkeHue Tena, OpomeHHOro Mo/ YTI0M K TOPU30HTY. J
8 Pemenne 3amau no teme: «J{BrkeHHe TeJ C MOCTOSHHBIM YCKOPEHUEM CBOOOIHOTO TAACHUS» I 1
9 PaBHOMEpHOE ABUKEHUE 110 OKPYKHOCTH II 1
Mexanunka 10 Pewenue 3ana4 no teme: «PaBHOMEPHOE IBUYKEHUE 110 OKPYKHOCTH II 1
11 3akonbl Mmexanuku HeloTona. IepBeriii 3akon Herotona. Cuna. Macca. ViMmyisc. J 1
12 Bropoii 3akon HeroTona. OCHOBHOM 3aKOH KJIacCHUECKOM AMHAMUKU. Tperuit 3akoH HeroToHa J 1
13 Pewenue 3anay no teme: «Cuna. Bropoii 3axon HetoroHa I1 1
14 3aKOH BCEMHUPHOTO TATOTEHHS. | paBUTAIIMOHHOE TTOJIE. JI 1
15 Cuna sokectu. Bec. CriocoObl m3Mepenus Macchl Tena. CHilbl B MEXaHHUKeE. J 1
16 JlabopaTopnas pabota «CkaTeIBaHHE ¢ HAKIIOHHOH IUIOCKOCTH CILIOIIHOTO U TIOJIOTO IWJIMHAPOB OJANHAKOBOH JIP 4
MAacCHI B paimyca
17 3aKoHbI COXpaHeHHUs] B MeXaHHKe. 3aKOH COXpaHeHH nMIynbca. PeaktuBHoe amxenne. Pabora cuisl. Pabo- J 1
Ta MOTEHIUAIBHBIX CHIL.




18 Momnocts. OHeprusa. Kunernueckas sneprus. [lorennuanbHas sHeprus. 3aKOH COXPaHEHHSI MEXaHUUECKOH J 1
sHepruu. [IpuMeHeHne 3aKOHOB COXPaHCHHUS.
19 JlabopatopHas paboTa «/3y4eHre 3aKOHOB COXPAHCHUS HA TIPUMEPE YIPYTroro COyAapeHHUS TEI JIP
20 KontpomnsHas pabora mo pasneny «MexaHHKa» I 1
Pa3nen 2 MouiexysipHas pu3HKa ¥ TEPMOAUHAMHKA
21 OCHOBBI MOJICKYJISIPHO-KHHeTH4YecKkoli Teopun. Mneansublil ra3. OcHoBHbIe nonoxenusd MKT. Pasmepst u J 1
Macca MOJICKYJ B aTOMOB. bpoyHoBckoe apmkenue. JJuddysus. CUITbl U SJHSPTUS MEKMOJICKYJIIPHOTO B3aUMO-
neiicteus. CTpoeHHe ra3000pa3HbIX, JKUAKUX U TBEPBIX Tein. CKOPOCTH ABHKCHUS MOJICKYJ U MX U3MEpCHHE.
22 Wneanpeiii ra3. J{aBnenue raza. OcuoBHoe ypaBHeHue MKT. Temneparypa u ee usmepeHue. JI 1
23 I"a3oBbIe 3aKOHBI. AOCONIOTHBINA HYJIb TEMIIEPATyphl. TepMoarMHAMUYEcKas IIKaxa TeMIeparyp. Y paBHEHHE CO- J 1
CTOSIHUS HICATFHOTO Ta3a. MoJsipHas Ta30Basi IIOCTOSTHHAS.
24 Pewenne 3anay no teme: «["a3oBbie 3akoHbl. OcHOBHOE ypaBHeHUE MKT» I 1
Mouaekyasipuast pu- | 27 OcHoBbI TepMoauHaMuKu. OCHOBHBIE TIOHATHUS U OTpeie]ieHrs. BHYTpEeHHsS SHEPTUsl CUCTEMbl. BHYTpeHH:Is JI 1
3UKa U TepMOAMHA- SHEPrus UACaNIbHOTrO ra3a. PaboTa u Temnora kak GopMbI iepeaays SHEPIud. TerI0eMKOCTh. Y IeNIbHAs TEILI0-
MHKa €MKOCTh. YpaBHEHHE TEIIOBOTO OanaHca.
25 [lepBoe Hauana TepMoauHAMUKH. AnnadaTHbIN nporece. [IpuHimn aercTBus TeroBoi Mammubl. KIT/[ Tero- JI 1
BOTO JBUTATEJS.
26 Bropoe Hagano repmoguHamuky. TepMoanHaMITdecKas MIKaxa TeMIepaTyp. XO0JI0oIWIbHbIEC MAIIMHEI. T eIuIoBbIe J 1
neuratenu. OXxpaHa IpHUPOIHL.
27 Pemenne 3amad mo Teme: «OCHOBBI TEPMOAHHAMUKID. I 1
34 KonrponbHas padora no teme «OCHOBBI TEPMOANHAMUKHIY. II 1
Pazgen 3 JIeKTPOAMHAMHUKA.
28 DyleKTpUUYECKoe noJie. DISKTPUIECKUE 3apsiibl.3aK0H COXpaHeHus 3apsiaa. 3akon Kynona. 1
29 Pewenue 3anay no teme: «3akoH Kynona» I1
30 DnexTpuueckoe moje. HampsbkeHHOCTD dekTpudeckoro nosst. [puHnun cynepno3uruu noseit. Pabota cun JI 1
3JIEKTpOCTaTUYeCKOTO moJsl. [ToTeHnuan. Pa3HocTh MOTeHIIMAIOB. DKBUTIOTCHIIHATbHBIE TOBEPXHOCTH. CBA3h
MEX]Ty HAIPsHKEHHOCTBIO M Pa3HOCTHIO MOTCHITUAIOB AIEKTPUYSCKOTO MO, [AHANEKTPUKH B AIEKTPHICCKOM
morte. [Tonspuzanus muanekTprukoB. [IpOBOTHUKH B SIEKTPHUIECKOM IIOJIE.
31 Konpaencaropsl. CoemnHeHIEe KOHEHCATOPOB B OaTapero. DHEpTus 3apsiKeHHOTO KOHACHCAaTopa. DHEPTHUs dJeK- J 1
TPUYECKOTO TOJIS
DNIeKTpoAMHAMHKA. [ 37 Pemenne 3aqa4 mo teMam: «kEMKOCTB KOHJIEHCATOPAY. « DHEPTHS 3aPSHKEHHOTO KOHIEHCATOPaY. II 1
33 3aK0HBI MOCTOSIHHOTO TOKA. Y CIIOBHS, HEOOXOIUMBIE JJIsl BOSHUKHOBEHHS U TOIJICPIKAHUS IEKTPUIECKOTO J 1
TOKa, CHJIa TOKA ¥ IUIOTHOCTH ToKa. 3akoH OMa Jutst yaacTka mernu 6e3 31C.
34 Pemenne 3ama4 o teme: «3axkoH OMa i ydacTka 1enu I1 1
35 DIIEKTPOJIBHKYILAS CHJIA UCTOYHHMKA TOKa. 3akoH OMa AJis OJIHOM Liemu. JI 1
36 Pewenue 3anau no teme: " 3akon Oma J1st MOJHO#M tenu ". II 1
37 JlabopaTopnas pabota: "M3mepenne eMKOCTH KOHIEHCATOpa" . JIP 3
38 Coennnaenne npoBOoAHUKOB. COeMHEHNE UCTOYHUKOB DJIEKTPUIECKON 1IeNH B OaTapero J 1




39 Pewenne 3anau no teme: «IlocnenoBaTenbHOE U apajuIeIbHOE COSIMHEHHUE TPOBOJHUKOBY I 1
Jlaboparophras pabora: "M3yuenne 3akona Oma i yyacTka uenu". JIP 4
41 3akoH Jxoyns - Jlenna. PaboTa n MOIIHOCTE 3IIEKTPUIECKOTO TOKa. TermoBoe neiicTBre ToKa. JI 1
42 Pemenne 3anau no teme: «3akon Jxoyns - Jlenma. Pabota 1 MOIITHOCTB 3JIEKTPUYECKOTO TOKa I 1
43 MaruautHoe nose. BekTop MHIyKIMU MarHuTHOro moJis. JlelicTBre MarHUTHOTO MOJIsI Ha MPSIMOJIMHENHBIN MTPO- JI
BOJIHUK C TOKOM. 3aKOH AMIIepa B3anMO/ICHCTBHE TOKOB.
44 Pemenne 3amad o Teme: "3akon Ammepa” I1
45 MaruuTHBIH NOTOK. PaboTa 1o nepeMenieHuo MpoBOAHUKA C TOKOM B MarHUTHOM I10JI€. J
46 JlabopaTopnas pabota: " B3anumoneiicTBie mapaiebHBIX TOKOB . JIP 1
47 JlelicTBe MarHUTHOT'O MOJI Ha ABMOKYyIuiics 3apsa. Cuna JlopeHna. J 1
48 DJIeKTPOMArHUTHAsA HHAYKLHSA. DIeKTpOMarHuTHAS HHIYKIHA. BUXpeBoe 3JeKTpuaecKoe moie. J 1
49 JlabopaTopnas pabota: «IIpaBmio Jlerna JIP 1
50 CamouHAyKIUs. DHEPrusl MarHUTHOT'O TOJIS. J 1
51 Pemenne 3agay no teme: «CaMOMHIYKIMSA. DHEPTHS MATHUTHOTO OIS . II 1
52 HroroBasi KOHTPOJILHAS padoTa. II 1
2 cemMecTp 66 yacoB
Paznen 4 KoJie0anus ¥ BOJIHBI
53 Mexannveckue koseoanns. KonedarensHoe apmkenue. ['apmMonndeckue koiecdanus. CBOOOIHbIC MEXaHHYC- J 1
ckue kosiebanus. [IpeBpaleHne sHeprun npu KojaeOaTeIbHOM JIBHKEHUH.
54 CB0OOIHBIC 3aTYXAOIIIEC MEXaHUIECKUE KoJeOaHus. BEIHYKICHHBIE MEXaHIMUSCKUE KOICOaHMSI. J1 1
55 Pewenue 3anau o teme: «XapaKTepUCTUKH MIPYKUHHOTO MasTHUKA) I 1
56 Pemenne 3aga4 o teme: «XapakTepUCTUKH MaTEMaTHUECKOTO MasTHUKA I 1
57 Ynpyrue BoJiHbI. [lonepednsie U MPOAOIEHBIE BOJIHBI. XapaKTePUCTUKH BOIHEL Y paBHEHHE IUTOCKOH Oeryeit J 1
BOJIHBI.
58 JlabopaTopHnas pabota «/3yueHne cBOOOAHBIX KOJIeOaHUH (PU3UIECKOTO U MATEMAaTHUYECKOTO MAasITHUKAY. JIP 4
Kone0anus n BOJIHBI
59 JlaGoparopnas pabota: "M3ydeHne 3aBUCIMOCTH TIepro/ia KoieOaHuil MaTeMaTHIeCKOTO MAasiTHUKA OT JUTUHBI JIP 3
HHUTH .
60 JlaGoparopnas pabota: "M3ydeHre 3aBUCIMOCTH TIepro/ia KonebaHuil (U3nIecKoro MassTHUKA OT JUTMHBI HATH' . JIP 3
61 Pemenue 3anau no teme: «XapakTepUCTUKN MEXaHUYECKUX BOJIH» I 1
62 Wnrepdepenuns BosH. J 1
63 [NonsaTne 0 MU paKkIKuU BOTH. JI 1
64 Pemenue 3amau o Teme: "MexaHndeckne KojaeOaHHS U BOJTHBI" II 1
65 KonrponbHas pabora o teme: «MexaHn4eckue KoyieOaHHs ¥ BOJIHED. I 1




66 DJIeKTPOMArHUTHBIE Kos1edaHusi. CBOOOHbIE 3JIEKTPOMAarHUTHbIE KojieOaHus J 1
67 [peBparenne sHepTruy B KojaeOaTEILHOM KOHTYpE. J 1
68 3aryxaromue >JIeKTPOMarHUTHBIE KoJieOaHms. ['eHepaTop He3aTyXaromuX JIEKTPOMarHUTHBIX KOJIeOa M. J 1
69 BrIHYXIeHHBIE JIEKTpHYECKIE KOJIeOaHus. J 1
70 Ilepemensslif Tok. I'eHepaTop nepeMeHHOro TOKa. J 1
71 EMKOCTHOE ¥ MHIYKTUBHOE CONPOTHUBIICHHUS IIEPEMEHHOTO TOKA J 1
12 Pemenne 3amau mo teme: «llepeMeHHBIN TOK» I1 1
73 Pemenne 3amad mo Teme: «AKTHBHBIC M PEAKTHBHBIC COTIPOTUBIICHUS I 1
74 3akoH OMa 1 SJIEKTPUYECKOH 11eT IEPEMEHHOT0 ToKa. PaboTa M MOITHOCTh IEPEMEHHOTO TOKA. JI 1
75 Pewenue 3anau no teme: «MOIIHOCTD B LIEIH IIEPEMEHHOTO TOKa» I 1
76 DJIEeKTPOMarHUTHbIE BOJTHBI. DJIEKTPOMarHuTHOE 110JIe KaK OCOOBIN BUI MaTepUH. J 1
77 DeKTpoMarHuTHEIE BOHBEL. Bubparop ['epma J 1
78 OTKpBITHIH KoNeOaTenbHbIi KOHTYp. V300peTenue pagno A.C. Ilonossim. [ToHsTHE O pagroCBs3H. JI 1
79 [IpumMeHeHHE 37IeKTPOMATHUTHBIX BOJIH. JI 1
80 Pemenne 3amay o reme: “Konebanus v BOIHBI I1 1
81 KonrponbHas padorta 1o teme: «NEKTPOMarHUTHBIE KOJIEOaHUs U BOJHBDY. II 1
Pasnen 5 OnTuka
82 IIpupona cera. CKOpoCTh pacnpoCTpaHEHNs CBETA. 3aKOHBI OTPAXKEHUS U TIpeJIoMIIeHHs cBeTa. [1osHoe oTpa- J 1
skeHue. JIuH3bL.
83 BosanoBble cBoiicTBa cBeTa. HTEepdepennus ceera. KorepeHTHOCTH CBETOBBIX Mydeil. IHTepdepeHns B TOH- J 1
KHX TUICHKAX.
84 ITonockr pasHo# Tonmumubl. Konbiia HetoToHa. Mcnons3oBanue HTEPGEPEHIINN B HAYKE U TEXHUKE. JI
85 Hudpaxiust cBeta. udpaxipst Ha MEeId B MapauIeibHbIX JiydaX. Judpakuuonnas pemrerka. I[lousTre 0 royio- JI 1
rpaduu.
OnTuKa 86 [Monsipuzanust monepeuHsIx BoiH. [lonsipusanus cBeta J 1
87 JBoiiHoe syuenpenomnenue. Ionsapounst. Jlucnepeus ceera. J 1
88 Bups! ciektpoB. CniexTpsl ucmyckanus. CHeKTphl HOTIOIIEHHS. J 1
89 VYisTpaduoneroBoe u HHPpaKpacHoe u3nydeHuns. PenrrenoBckue nyun. VX npupona u cBoiicTBa J 1
90 Pemrenue 3amau o teme: «I[locTpoeHre H300paKeHHS B JINH3AX)» II 1
91 JlabopaTopnas paboTa 1mo Teme: « IKCIEPUMEHTHI [0 TEOMETPHUECKON OIITHKE) JIP 4
92 KonrponbHas padora no teme: «['eomerpnyeckast ONTHKA U BOJIHOBBIE CBOMCTBA CBETa) I 1
Pa3znen 6 DJieMeHTbl KBAHTOBOMH GU3NKH
JjaeMeHThl KBaH- | 93 | KBantoBas ontuka. KBanrosas runoresa [Inanka. @OTOHBL JI 1




TOBOW (PU3NKHU

94 Buemnuii porosnexrpuueckuii apdekr. Buyrpenuuit poroaddexr. Tumst poTosnemeHTos. J 1

95 Pewenne 3anau no teme: «Teopust horoadpdexrar I

96 ®duzuka aToma. Pa3BuTre B3IJI110B HA CTPOSHHE BELIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BOAOPOJIA. J 1
SnepHas moznens aroma. OnbiTel D.Pesepdopna. Moaens aroma Bogopoaa no H.bopy. KBantoBble reneparopsi.

97 du3nKka aTOMHOro siApa. EctecTBeHHAs paIioaKTHBHOCTH. 3aKOH paHOaKTHBHOTO pacnana. CrocoOs J 1
HaOTIONICHUS U PETUCTPALNHN 3apsDKEHHbIX dacTul. Dddekt Basunosa — YepeHkosa.

98 Crpoenne aToMHOTO sizipa. JleeKT Macchl, SHEPTHS CBS3H U YCTOHIUBOCTh aTOMHBIX SIICP. J 1

99 | Snepusie peakuuu. VickyccTBeHHas! palMOaKTHBHOCTh. brosorinyeckoe nelicTBre painoOaKTHBHBIX U3ITyUeHUH. J 1
DJeMeHTapHbIC YaCTHIIBL.

100 | JIaboparopras pabota mo Teme: «lccinenoBanne ra3opaszpsgHOTO CUETIHKAY JIP 4

101 | Jlaboparopnas pabora o Teme: «/3mMepenue neproa nojypacmaja J0JIroKUBYIIEro H30TOIa JIP 4

102 | KontpompHast paboTta: «IeMEHTH KBAaHTOBOH (DHU3UKI» I 1

103 | duddepeHunpoBanublii 3a4et I 1




3. YCJIOBHS PEAJIM3AIIMN ITPOTPAMMBI YYEBHON JUCIIUTIIVHBI
3.1. TpeboBaHUSI K MUHMMAJIBLHOMY MATEPUATBLHO-TEXHUYECKOMY 00ecredYeHHIo:

Kabuner dhn3uku, OCHAIIEHHBIN 000PYIOBAHUEM:

- MOCAI0YHBIE MECTa MO0 KOJTMYECTBY 00yUYaIONTNXCS;
- pabouee MeCcTO TpernoIaBaTelIs;

- KOMIUIEKT Y4eOHO-HATJISIIHBIX TOCOOMH (TUTaKaThl, TAOIHIIbI, pa3JaTOYHBIA MaTEpH-
an);

- V‘—IG6HO-JI36OD&TODHOC O6ODVI[OB21HI/I€ JJI BBIITOJIHCHUSA OIIBITOB U J'Ia6ODaTODHI)IX

padoT, B TOM YHCJIE:

1. JJaGopatopHast ycraHoBka "Ympyroe coynapenue tea" — 1 mr.

2. JleMoHCTpanMoHHas ycTaHOBKa «CKaThIBaHHE C HAKIOHHOM IUIOCKOCTH CIUIOIIHOTO U
MOJIOTO UJIMHAPOB OJIMHAKOBOM Macchl U pajauycay — 1 mir.

3. YueOH0-1a00paTOPHBIA KOMIUIEKC «DJIEKTPUYECTBO M MarHETU3M-(HU3HKa» (HACTOJIb-
Hoe ucnojHenue) SM®P1-H-P — 4 mir.

4. YcranoBka aemoHctpanuonHas "Ilpasuiio Jlenma"— 1 mr.

5. YcraHoBKa 1eMOHCTpalinoHHas ""B3anuMoielicTBUe napauiesibHbIX TOKOB" — 1 miT.

6. Jlaboparopnas ycraHoBka «/3yueHune cBOOOJHBIX KOJieOaHWUU (PU3MUECKOrO0 U MeXa-
HUYECKOTO MasiTHUKa - 4 IIIT.

7. JleMOHCTpaIlMOHHAs! YCTaHOBKA « DKCIIEPUMEHTHI IO TEOMETPUUYECKOM onTuke» — 1 mT.
8. JlabopaTtopHas yctaHoBka "VccnenoBanue razopaspsigHoro cuetunka' — 1 mir.

9. JIaGoparopHas yctaHoBKka "V3MepeHue meproaa moypaciaaa J0JIT0KUBYIIIETO HU30-
tona" — 1 mir.

TexHuueckmue CpEacTBa O6V‘ICHI/IHI

-KOMIIBIOTED;

- MyJIbTUMEAUAIPOCKTOP (MHTEPAKTUBHAS JOCKA);

- KQJIBKYJISATOPBI.

3.2. MuopmaniuoHHoe obecrevyeHne peaju3auu NporpaMmmbl

Jns peanuzauuu nporpaMMbl OMOIMOTEUHBIN (OHI 00pa3oBaTeNbHON OpraHu3aluu
JIOJDKEH HMMETh TIeYaTHbIE W/WJIM 3JIEKTPOHHBIE OOpa3oBaTelbHble U HMH(POPMAIMOHHBIE
pecypchl, peKOMEHAyeMbIe JUIsl UCIIOJIb30BaHUS B 00pa30BaTEIbHOM MPOIIECCE.


http://www.labstend.ru/site/index/uch_tech/index_full.php?mode=full&id=82&id_cat=173
http://www.labstend.ru/site/index/uch_tech/index_full.php?mode=full&id=82&id_cat=173

3.2.1. PexomeHayemasi JinTeparypa:

YyeOHASA JUTEPATYPA OCHOBHAS

1. Jleryra, C. H. ®usuka: yue6Hoe mocobue / C. H. Jleryra, A. A. Yakak. — Openoypr: OperOyprckuii
rocyaapctBeHHbI yHEBepcuTeT, ObC ACB, 2016. — 307 ¢. — ISBN 978-5-7410-1575-9. — TekcT: amek-
TPOHHBIM  //  DnektpoHHO-OMOmmoreyHas cuctema IPR BOOKS : [caiit] —  URL:
http://www.iprbookshop.ru/78852.html.

2. Pomanosa, B. B. ®usuka. [Ipumepsr pemenus 3anad: yaeoHoe mocooue / B. B. PomanoBa. — MuHCK :
PecniyOnukanckuii MHCTUTYT npodeccuoHanbHoro odpazosanust (PUII0O), 2017. — 348 c. — ISBN 978-
985-503-737-9. — TekcT: aeKTpoHHBIN // DnekTpoHHO-O0nbmuoreyHas cuctema [IPR BOOKS: [caiiT]. —
URL.: http://www.iprbookshop.ru/84903.html.

3. [aneirmaa, A. B. @usuka: nadoparopusiii mpaktukym st CITO / A. B. [aneiruaa. — Capatos: Ilpo-
¢dobOpazoanue, 2019. — 84 c¢. — ISBN 978-5-4488-0331-4. — TekcT: 2JIEKTPOHHBIN // DIEKTPOHHO-
oubmmoreynas cucrema [IPR BOOKS: [caiiT]. — URL: http://www.iprbookshop.ru/86155.html (mara o6pa-
menusi: 13.12.2019).

YueOHas aMTEPATYPA IONOJHUTEIbHAS

1. Yakak, A. A. ®uszuka ansa 10-11 knaccoB yHUBEpCUTETCKOM (DHU3MKO-MaTeMaTHUECKON IIKOJIbI: yueOHOe
nocobue / A. A. Yakak, H. A. Manakos, B. JI. bepaunackuii. — OpenOypr: OpeHOyprckuii TocyaapcTBeH-
uelii yausepcuter, ObC ACB, 2013. — 365 ¢. — ISBN 2227-8397. — Tekct: aeKTpOHHBIN // DAEKTPOH-
HO-OubroTeuynas cuctema IPR BOOK : [caiir]. — URL: http://www.iprbookshop.ru/30135.html .

2. IlapmakoB, A. H. ®u3uka B 3agayax. MexaHnuka. DiekTpoMardeTusMm. OnTuka: ydeOHoe mocobue s
CIIO / A. H. ITapmakoB. — CapatoB : IIpodoOpa3oBanue, Aii Ilu Ap Menua, 2020. — 198 ¢c. — ISBN
978-5-4488-0665-0, 978-5-4497-0263-0. — TekcT : 37MEKTPOHHBIN // DIEKTPOHHO-OMOINOTEUHAs CHUCTEMa
IPR BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/88764.html.

3. Ky3nenos, C. . CripaBounuk 1o ¢usuke: yueonoe nocooue mist CITIO / C. U. Ky3nenos, K. 1. Poro3us,;
nox penaknuei B. B. Jlapuonos. — Caparos : [Ipodobpazosanue, 2017. — 219 c. — ISBN 978-5-4488-
0030-6. — Tekct: anekTpoHHbIH // DnekTpoHHO-O0ubaunoreynas cucrema IPR BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/66399.html.

3.2.2 IlporpammHoe odecrieyeHue:
Cuctema Microsoft Office.

3.2.3 DJIeKTPOHHbIE pecypcehl:

1. BBC: http://www. iprbookshop.ru/..

2. Kypc pusuku na DCJIO: http://sdo.iict.ru/course/view.php?id=992



http://www.iprbookshop.ru/66399.html
http://www.biblioclub.ru/
http://sdo.iict.ru/course/view.php?id=992

4. KOHTPOJIb H OIIEHKA PE3YJIbTATOB OCBOEHHA /IHCHUIIVTHHbBI
KoHTpoJIb 1 OLleHKa pe3yabTaTOB OCBOCHUS YU€OHOM AMCIUIIIMHBI OCYIECTBISIETCS

IpernojaBareyieM B MPOLECCe MPOBEACHUS MPAKTUYECKUX 3aHITUN U J1a0OpaTOpHBIX padoT,

TCCTUPOBAHUA, a@ TAKIKC BBIITOJIHCHUSA 06y‘-IaIOH_[I/IMI/IC$I HHIWBUAYaJIbHBIX BaHaHHﬁ, ITPOCK-

TOB, I/ICCJICI[OBaHI/If/'I.

Pesynbrarel 00ydeHus: (OCBOCHHBIC YMEHUS, YCBOCHHBIC
3HAHWS)

q)OpMI)I 1 MCTOABI KOHTPOJIA U OLUCHKH PE3YJIbTATOB O6y-
YCHUA

B pesympraTe OCBOCHHS TUCIUILTUHBI OOyYaONTHICS
JOJDKEH YMETh!

OIUCHIBATh U OOBSICHATH (PU3MUYECKHE SBICHUS M CBOM-
CTBa TeJl: JBIKECHHUE TEJ; BIDKCHNE HEOSCHBIX TNl U HC-
KyCCTBEHHBIX CITyTHHKOB 3€MJIHM; CBOMCTBA Ta3oB, JKUJ-
KOCTEH M TBEPIBIX TeJ; AJIEKTPOMArHUTHYIO MHAYKIHIO,
pacmnpocTpaHeHue 3JICKTPOMArHUTHBIX BOJIH; BOJIHOBBIC
CBOIicTBa CBETa; M3Iy4YEHHE W MOTJIOMIEHHE CBETa aTo-
MoM; PoTodhPeKT.

OIICHKA 3a YCTHBIC OTBETHI; OIICHKA 3a BBITIOJHCHHE Te-
CTOBBIX 3aJIaHHI; OIIEHKA 32 BBHITIOJHEHUE MPAKTUYCCKUX
3aIaHMH; OIIEHKA 32 BBITOJIHCHHE JTa00PaTOPHBIX PadoT.

OTJINYAaTh TMIIOTE3bI OT HAYYHBIX TeOpI/II‘/'I;

B3anMOKOHTPOJIB.

A€JIaThb BBIBOABI HA OCHOBC 3KCIIEPUMEHTAJIbHBIX JaHHBIX,

OIICHKA 32 BBITIOJTHEHHE JTA00paTOPHBIX paboT

IIPUBOANUTH NPUMEPEI, ITOKa3bIBaOIINUE, YTO: H3,6J'IIOIICHI/I$I
U DOKCICPUMCHT SABJIAIOTCA OCHOBOI JJIsL  BBIJIBUKCHUA
THUIIOTE3 U TCOpI/Iﬁ, IMMO3BOJIAAIOT MPOBEPUTH HCTUHHOCTDH
TCOPETUIECKUX BBIBOJIOB, (1)I/I3I/I‘ICCK3.5{ TEOpHUA OacT BO3-
MOKHOCTb OOBSCHSTh H3BECTHBIC SIBIICHHS pupoanl U
Hay4HbIC q)aKTBI, MMpeACKa3bIBaTh CUIC HCU3BCCTHBLIC fAB-

JICHUS,

OLICHKA 3a YCTHBIE OTBETHI; OLICHKA 3a NIOATOTOBKY CaMO-
CTOSTEIBHBIX COOOICHUI CTYICHTOB.

NPUBOAUTH IPHUMEPbl TNPAKTUYECKOTO HCIONb30BAHUS
(u3nUecKuX 3HAHUHI: 3aKOHOB MEXaHUKH, TEPMOAMHAMHU-
KM | 3JIEKTPOJMHAMUKH B SHEPTE€THKE; Pa3IMYHBIX BUOB
JJIEKTPOMArHUTHBIX HW3IY4YeHUN NOJIS pa3BUTHUS Paluo |
TEIEKOMMYHHUKALUH, KBAaHTOBOM (U3MKH B CO3AaHUHU

SICPHON 3HEPreTUKY;

OLICHKA 3a IOJArOTOBKY CaMOCTOSITEJIbHBIX COOOIICHHH
cryneHToB. [lonck nadopmarmu B aTEpHETE.

BOCIIPMHUMATh M Ha OCHOBE MOJYYEHHBIX 3HAHUH caMo-
CTOSITEJIHO OLIEHUBATh MH(OPMAINIO, COJAEPKAILYIOCS B
coobmmenusix CMU, MHTepHeTe, HayYHO-TIOMYJISIPHBIX

OLIEHKA 3a IOATOTOBKY CAMOCTOSTEIBbHBIX COOOIICHUI
ctyznentos. [Torck nnpopmarun B MaTepHeTe.

OCYIIECTBIISTh MONCK HAyYHOW MH(POPMAILIUH, TIPEJICTAB-
JIEHHOM B Pa3IMYHBIX 3HAKOBBIX CHCTEMax (TEKCT, CXEMa,
TabJMIa, AarpaMMa, ay IMOBU3YaJIbHbIN Psil); U3BJIEKATH
13 HeaJanTUPOBAHHBIX OPUTMHAJIBHBIX TEKCTOB 3HAHMS
M0 3aJlaHHBIM TEMaM; CHCTEMATU3UPOBATHL, aHAJIU3UPO-
BaTh M 0000IIaTh HEYOPSIOUYEHHYIO HHPOPMAIIHIO; pa3-
JUYaTh B HeW (akTbl M MHEHUS, apryMEHTBl U BBIBOABI,
[TO/IFOTABINBAaTh YCTHOE BBICTYIUIEHHE, TBOPUYECKYIO pa-
00Ty 110 3aJaHHOH MPoOIEeMaTHKe; CMbICI HOHATUI: (u-
3MYECKOE sIBJIeHUE, (pU3MuUecKas BeIMYHMHA, MOEJb, I'H-
[oTe3a, 3aKOH, TEOPHS,BEIIECTBO, MOCTYJIAT, B3AaUMOJIECH-
CTBHE, DJIEKTPOMAarHUTHOE TI0JIE, aTOM, 3JIEKTPOH, ()OTOH;
CHUCTEMa OTCUe€Ta, TPAeKTOpHs, IyTh, IEPEMEILICHHE,
MPSIMOJIMHEWHOE PaBHOMEPHOE M PaBHOYCKOPEHHOE JBH-

J)KeHHE, TPaBUTAllMOHHOE B3aWMOJIEUCTBUE, WJI€AIbHBIN

OIICHKA 3a BBIMOJHEHWE MHCHMEHHBIX CaMOCTOSTENHLHBIX
paboT; oleHKa 3a MOATOTOBKY CaMOCTOSITEIBHBIX COO00-
IICHWH CTYJEHTOB OIIEHKAa 3a YCTHBIE OTBETHI; OIIEHKA
YpOBHS 3HaHUH CTYJCHTOB Ha KOHTPOJIEHOYYETHOM 3aHSI-
THH; OIIEHKa 32 BBITIOJIHEHHE J1ah. paboT. OllEHKa 3a yCT-
HBIC OTBETHI; OIICHKA YPOBHS 3HAHWIA CTYJCHTOB Ha KOH-
TPOJIHHOYYETHOM 3aHSTHUM; OIICHKA 32 BBITIOJHEHHE J1a00-
paTopHBIX paboT




ra3, HOHH3HPYIOIIHE U3Ty4YeHUs, IIaHeTa, 3Be3/1a, rajlak-
Tka, BceneHHas; cMbICT (PU3NYECKUX BEIWYWH: MYTh,
MepeMeIIeHre, CKOPOCTh, YCKOPEHHE, Macca, TUIOTHOCTb,
cuiia, JaBliCHHE, WUMITYJIbC, pad0Ta, MOIIHOCTh, KHHETH-
YyecKasi SHEPrys, OTCHIHAIbHAS HEPTHs, KodDHuImeHt
MOJIC3HOTO JCWUCTBUS, TIEPUOJI, YaCTOTa, aMILUIUTYyJa KO-
neOaHui, NJIMHA BOJIHBI, BHYTPEHHsISI dHEprus, , a0co-
JIOTHAsT TEMIICPaTypa, CPEIHsS KWHETHYeCKas SHEPTHs
YaCTUIl BEIIECTBA, KOJMYECTBO TEIUIOTHI, SJICKTPHUSCKHUN
3apsil, CHJIa OSJEKTPHUUECKOr0 TOKa, JIIEKTPUYECKOe
HaIpsDKEHUE, AJICKTPUIECKOE COINPOTHUBIICHUE, paboTa |
MOIITHOCTh 3JICKTPHUECKOTO TOKA, HATPSHKEHHOCTh JJICK-
TPUYECKOTO TOJIS, Pa3HOCTh MOTCHIIUANIOB, DIIEKTPOEM-
KOCTh, 3HEPTUs DJICKTPUYCCKOTO TOJIs, 3JIEKTPOIABUKY-
as cuja, MarHUTHAsT WHYKIIHsI, MATHUTHBIA TIOTOK.
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Ilenv ponoa ouenounvix cpeocme. OUEHOUHBIE CPEACTBA NPEIHA3HAYECHBI IS
KOHTPOJISI U OLIEHKH 00pa30BaTeIbHBIX JOCTHKEHUIM 00ydaromuxcsi, OCBOUBIIUX MPO-
rpaMMy ydeOHOU AUCUMILTHHBI «Du3ukay. IlepedeHb BUOB OIIEHOYHBIX CPEICTB CO-
oTBeTcTBYeT Paboueii mporpaMMe AUCIUILTAHBIL.

Dono oyenounvlx cpeocme 6KI0Yaem KOHTPOIIbHBIE MAaTECPHUAIIbI IS IIPOBEE-
HUSl TEKYIIEro KOHTPOJs B ¢opMe TECTOBBIX 3a/laHWN M 3a7ad MO pasjeiam IUCIIH-
TUTMHBI, 33/IaHU{ TIPU BBITIOJHEHUH IUKJIA JTaOOPaTOPHBIX pabOT U MPOMEKYTOUHOU
aTTecTauuu B (OpMe BOIPOCOB K 3K3aMEHY.

Cmpykmypa u codepicanue 3a0anuil - 3a1anusi pa3paboTaHbl B COOTBETCTBUH C
paboueil mporpaMMoi AUCIUTIIUHBI « Duzukay.



1. ITacnopT ¢oHAA OLIEHOUYHBIX CPEACTB

OcBoeHue conepkanus ydeOHON muciuranHbl @u3nka o0ecreurnBaeT JOCTHIKEHNUE CTYCH-
TaMU CIEAYIOIIUX PE3YJIbTaTOB:

JHYHOCTHBIX:

- YyBCTBO TOPJIOCTH M YBa)KEHHE K UCTOPHH U IOCTHIKECHUSM OTCUECTBEHHOHN HAYKH;

- YMEHHE CaMOCTOSATENFHO J00BIBaTh HOBBIEC ISl ce0sl 3HAHMS, MCIOJIb3Ys ISl STOr0 HOBBIC
MCTOYHUKH MH(POPMALINY;

- YMEHHE BBICTPauBaTh KOHCTPYKTHBHBIE B3aUMOOTHOIICHUS B KOMaH/I€ 110 PEHICHHIO OOLIHX
3ajay;

- YMEHHUE YNPAaBIATh CBOCH IMO3HABATEILHON JESTEILHOCTHIO, IPOBOJUTH CAMOOLICHKY YPOB-
HS1 COOCTBEHHOT'0 MHTEJUIEKTYaIbHOTO PAa3BUTHS;

MeTanpeaMeTHBIX:

- MCIIOJIb30BAaHHUE PA3IMYHBIX BUIOB MO3HABATEIBHON JEATEILHOCTH IJISl PEeLICHUS (Qu3nye-
CKHX 3a/1a4, IPIMEHEHNE OCHOBHBIX METOJ0B NO3HAaHMA (HAOJIOACHUS, OMUCAHUS, U3MEPEHHUS) IS
M3YUYEHUS Pa3IMYHBIX CTOPOH OKPYXKAIOIIEH NeHCTBUTEIBHOCTH;

- UCTOJIb30BaHUE OCHOBHBIX MHTEIJUICKTYAJIbHBIX OIEPALMii: TOCTAaHOBKU 33/1a4d, (OPMYIIH-
pOBaHUS THIOTE3, aHAJIN3a U CUHTE3a, CPAaBHEHHS M 000OIICHNUS, CHCTEMAaTH3aIlUH, BBISIBICHUS TIPH-
YHHHO-CJIEICTBEHHBIX CBS3EH, IIOMCKA aHAIOroB, (JOpMYIMPOBaHUS BHIBOAOB ISl U3yYCHUS Pa3Iny-
HBIX CTOPOH MPHPOJIHBIX 0O0BEKTOB, SBICHUI M MPOIECCOB, C KOTOPHIMH BO3HHKAET HEOOXOIUMOCTD
CTaJIKMBAThCS B IPO(eCCHOHANTBHOMN cdepe;

- YMEHHUE TeHEPUPOBATh UACH U ONPEICIATh CPENICTBA, HEOOXOAUMBIE ISl KX PEaU3allny;

- YMEHHUE HMCIOJIb30BaTh Pa3NYHbIe MCTOYHUKU IJIS TONydeHUs (pu3nueckor MHpopmanuy,
OLICHUBATh €€ JOCTOBEPHOCTb;

- YMEHHE aHAIN3UPOBATh U MIPEACTABIATH HHPOPMAIHMIO B PAa3IMYHBIX BHIAX;

- YMEeHHE MYOJUYHO MPEICTABIATh PE3yJIbTaThl COOCTBEHHOTO MCCIEOBAHUS, BECTH JIUCKYC-
CHH, IOCTYITHO M TAPMOHUYHO COYeTas coJiepKaHue U GOpMbI IpeICTaBIsieMOl HH(opManuy;

NpeIMeTHBIX:

- -(hopMupoBaHue MIPEACTABICHUI O POJIH U MeCTe (PU3UKU B COBPEMEHHON HAayYHOU KapTHHE
MUpa; TOHUMaHHe PU3NYECKOM CYITHOCTH HabtojaeMbIX BO BeeneHHOM sBIeHMi;

-BJIaJICHHE OCHOBOIOJAraloluMU (PU3NYECKUMHU TMOHATHAMH, 3aKOHAaMU U TEOPHUSIMH; YBe-
PEHHOE UCIIOJIb30BaHNE TEPMUHOJIOTUN U CUMBOJIUKH;

-BJIaJICHHE OCHOBHBIMU METOJIaMU HAy4YHOT'O MO3HAHMS, UCIIOJIb3YEMBIMU B (hH3HKE: HAOIIO-
JICHUEM, OTIMCAHUEM;

-yMeHusl 00pabaThIBaTh pe3yJbTaThl U3MEPEHUI, 0OHAPYKUBATh 3aBUCUMOCTb MEXKAY (hr3H-
YECKMMHU BEJIMYMHAMU, OOBSACHSATH MOJyYEHHbIE Pe3yJIbTaThl U JI€NaTh BBIBOBI;

-popmMupoBaHuEe YMEHUs pelaTh 3a7auu;

-(opMupoBaHue COOCTBEHHOH MO3MLIMU MO OTHOLIEHUIO K HMH(OpMaIuM, MoIydaeMod H3
Pa3HbIX UCTOYHUKOB.

®dopMoii TPOMEKYTOYHOMN aTTECTALIMH 110 YUeOHON AUCIUIUINHE SBJISCTCS

andd. 3auer

2. ®opMBbI KOHTPOJISI U OLIEHUBAHUSA JIEMEHTOB Y4eOHOH TUCHHUILINHBI

B pesynbraTe Tekymien arTecTaluy o yueOHOW AUCHMIUIMHE OCYIIECTBIISCTCS KOMIIEKCHAS
NpOBEpKa CIEAYIOINX YMEHUI 1 3HAHHMH, a TaKkke AMHAMHKa (JOpMHUpOBaHUs oOMMX U podeccro-

HaJIBHBIX KOMHCTCHHHﬁ.



Tabmuma 2

Pasznen / Tema
JUCHHUILIHHBI

IIposepsiembie Y, 3

®opma TeKylero
KOHTPOJISA M OLlCHUBA-
HHSA

Pasznen 1. Mexanu-
ka. MonekynspHas
¢u3nKa u Tepmo-
MHAMUKA.

3HATh:

- OCHOBHBIE (PU3NYECKHE SBICHHUS;

-QyHIaMeHTaIbHbIC TOHATHS, 3aKOHBI U TEOPUH KIACCHYECKOH 1
COBpEeMEHHOH (pu3nKy;

- COBPEMEHHYIO Hay4HYIO aInaparypy.

YMeETh:
-IPOBOANTH  (PU3MUYECKHE W3MEPCHHUS, IPHUMEHSITh METOIBI
KOppeKTHOfI OLCHKU HOFpeHIHOCTeﬁ l'IpI/I HpOBeZ[eHI/II/I

(DU3MYECKOTO HKCIIEPUMEHTA;
-1IMETh NPAKTUYECKUI OIBIT BIAJEHUS MHCTpyMEHTapueM s
penienust GU3NUECKHUX 33734 B CBOSH NpeIMETHON 00J1acTH.

Tect 1.

Pemenue 3agau no pas-
eny.

JlaGopaTopHbie pabOTHI
1,2.

YMeTh:

-FICITOJTF30BATh METOMBI aHAIM3a (PU3NIECKUX SBICHUH B TEXHH-
YECKUX YCTPOMCTBAaX M CUCTEMAaxX M IPU pacderax HaJeKHOCTH
(hHU3UUECKO 3alUThI TUHUN CBSI3H,

-IPOBOJIUTh ~ U3MEPEHUE  [apaMeTpPOB  BJIEKTPOMArHUTHBIX
M3]Iy4eHUH M TOKOB, CO3/1aBA€MbIX TEXHHYECKUMH CpPEICTBAMU
3amuUThl HHQOPMAIIUK OT YTCUKH M0 TEXHHYCCKUM KaHaJIaM.

Borpocsl g npome-
PKYTOYHOM  aTTecTalluu
NeNe 1-44.

YMETh:

- monoupaTh MO CIPAaBOYHOM JMTEpaType HeoOXOIUMBIE Cpell-
CTBa M3MEpEHUH ¢ 000CHOBaHHEM BHIOODA;

- BBIJICNISITH KOHKPETHOE (PU3MYECKOE COAEpIKaHWUE B MPUKIAM-
HBIX 33/1a4aX Oynylied esiTelNbHOCTH.

YMeTn:
-JICITONTF30BATh OCHOBHBIE NpHEMBI 00pabOTKH AKCHEPUMEH-
TANBHBIX TAHHBIX B KPUNITOTpadUIecKoi 3anruTe NHPOpMaIim.

Paznien 2. Dnekrpu-
UEeCTBO M MarHe-
tu3M. Konebanus u
BOJIHEL.

SHATD:

- OCHOBHBEIC q)HSPI‘IeCKI/Ie SABJICHUA,

'q)yHZ[aMeHTaHLHLIe TMOHATHUA, 3aKOHBI U TCOPUHN KJIACCUYECKOH U
COBpEMCHHOW (DU3UKU;

- COBPEMCHHYIO HayJHYIO allaparypy.

YMeTh:
-HpOBO,I[I/ITB (I)I/I3I/I‘I€CKI/IG I/IBMepCHI/IH, HpI/IMeHHTB METOAbI
KOPPEKTHOM  OLIEHKM  MOrpEeIIHOCTed Mpu  NPOBENECHUHU

(I)I/ISI/I‘ICCKOFO OKCIICPUMCHTA,
-UMCTh HpaKTH‘IeCKI/Iﬁ OIIBIT BJIAACHUSA WHCTPYMCEHTApUEM JIA
CIICHUA (I)I/ISI/I‘K?CKI/IX 3aJa4 B cBoOeH HpCHMeTHOﬁ o0acTH.

Tect 2.

Pemenue 3aiay no pas-
neny.

JlaGopaTopHbie pabOTHI
3-7.

BOHpOCBI JiL IIpoMe-

YMeETh:

-ICIT0JIb30BATh METO/IbI aHaK3a (DU3UUCCKUX SIBIICHUN B TEXHU-
YECKUX YCTPOWCTBaX M CHUCTEMax M MPHU pacueTax HaJeKHOCTU
(hr3M9ecKoil 3alUTHl THNHAN CBSI3H,

-IIPOBOJINTH ~ W3MEPEHHE  MapaMEeTPOB  DIIEKTPOMATHHTHBIX
M3TYYCHUH W TOKOB, CO3/IaBAEMBIX TEXHHUYSCKUMH CpPEACTBAMHU
3alIATH MHPOPMALIUU OT YTEUKH TI0 TEXHHYSCKIUM KaHaJIaM.

PKYTOUHOW  aTTeCTaluu
NoNe 45-81.

YMETh:

- moAOupaTh MO CIPAaBOYHOW JINTEpAType HEOOXOIUMBIE Cpel-
CTBa M3MEPEHUI ¢ 000CHOBaHUEM BBIOOPA;

- BBLICTATh KOHKPETHOE (PU3UYECKOE COJCp)KaHHWE B MPUKIIAJ-
HBIX 3a7a9ax OyayIien JesTeTbHOCTH.




'YMeTh:
-MICTIOJIH30BaTh OCHOBHBIE TIPHEMBI OOpPabOTKH OKCIIEPUMEH-
TalIbHBIX JIAHHBIX B KpUNITOrpaduieckoi 3amnure nHPOpMAaIKH.

Pa3znen 3. Onruka.3HaTh: Tect 3.

KBaHTOBaSI (I)ngn(a, - OCHOBHBIC ¢)H3qucxne SIBJICHU,

dusnka  TBepOTO| PYHIAMCHTAIBHBIC HOHSTHS, 3AKOHbI H TEOPHH KIACCHICCKOH MiPerieye 3a1a4 MO pas-
COBpEMEHHOW (DU3UKU;
Tea. neny.
- COBPEMEHHYIO HAyYHYIO almnaparypy.
YMeTh:
-IPOBOANTL  (U3MYECKHE H3MEpPEHHS, HPUMEHSTh METObI JlaboparopHeie pabOTHI
KOPPEKTHOH ~ OLEHKM morpemHocteii mpum  mposexennn(3-11.
(hHM3MIeCKOTO SKCIICPUMEHTA;
FUMETD NIPAKTHICCKHil ONBIT BIAICHNS MHCTPYMEHTAPUEM MABornock IS TIPOME-
enreHns (PU3MYECKUX 33/1a4 B CBOCH IPeAMETHON OOJIACTH.

v - PKYTOUHOM  aTTeCTaluu
MCTb- NeNe 82-155.

-ICIIOJIF30BATh METOJIBI aHaIH3a (PU3NYCCKUX SBICHUN B TCXHHU-
YECKMX YCTPOHCTBAaxX M CHCTEMaxX W IIPHU pacueTax Hale)KHOCTH
(hH3MIecKOoil 3aIUTHl THHAN CBSI3H;

-IIPOBOJINTH ~ W3MEPEHHE  MapaMeTPOB  DIIEKTPOMATHUTHBIX
WM3Ty4YCHUI W TOKOB, CO3/IaBAEMBIX TCXHHUYCCKUMH CpPEACTBAMHU
3amuThl HHPOPMAIIMU OT YTEUKH MO TEXHHYECKIM KaHaJIaM.
YMETh:

- moxOupaTh MO CIPAaBOYHOW JIUTEpAType HEOOXOIUMBIE Cpel-
CTBa M3MEPEHUI ¢ 000CHOBaHHEM BBIOODA;

- BBIACTATh KOHKPETHOE (hU3UYECKOE COJACp)KaHHE B MPUKIAJ-
HBIX 3a/1a4aX Oynylien IesITeNbHOCTH.

YMeTh:
-UCIIOJIb30BATh OCHOBHBIC HpI/IeMBI O6pa6OTKI/I SKCHepI/IMeH-
TANBHBIX TAHHBIX B KPUNITOTpadUIeCKOH 3aruTe HHPOPMAITHHL.

3. Ouenka ocBoeHHs y4eOHOW TUCIMTLINHBI

3.1 TunoBsle 3aAaHus AJIs OLIEHKHU 3HAHUM, YMEHU U KOMIIETEHIINI

BapI/IaHT TEeCTOBBIX 3aJlaHMil [10 JUCIUILINHE:

Tecr 1.
Bonpoc Nel

Ha PUC. TOUKaAMU OTMCYCHEBI UC€PE3 PABHBIC MHTCPBAJILI ITOJTOXKCHUA YETBIPEX IBU-
KYIUXCS ClieBa HampaBo Tei. Ha kakoil mojioce 3aperucTpupoBaHO JBIKEHUE C
BO3pacCTaIOIIeil CKOPOCTHIO?

5) ]_l------------l

1)
2)



3)
4)

Bonpoc Ne2

Kaxk Oyner aBuraThcst TEJI0 Maccoi 3 KT MO ICHMCTBUEM TTOCTOSHHON cuiibl 6 H?
1) PaBHOMEPHO, CO CKOPOCTHIO 2 M/C.
2) PaBHomepHO, co ckopocThio 0,5 m/c.
3) PaBHOYCKOPEHHO, C YCKOpPEHHEM 2 M/c?
4) PaBHOYCKOPEHHO, ¢ yckopenueM 0,5 m/c?
Bonpoc Ne3
Kak u3MeHuTCsl cuina TpeHHUsS CKOJIBKEHUS MPH JBIKEHUU OpycKa MO TOPHU30H-
TaJbHOU IJIOCKOCTH, €CIIH CUJTy HOPMAJIBHOTO JaBJICHUS YBEJIUYUTH B 2 paza?
1) He uzmenwures.
2) YBenuuutcs B 2 pasa.
3) Ymenbmutcs B 2 pasa.
4) YBenuuutcs B 4 pasa.

Bomnpoc Ne4

JIBe MaTepuanbHble TOUKHU JBHXKYTCS 110 OKPYXHOCTSIM OJJMHAKOBBIX PAIHYCOB CO
CKOPOCTSIMH V1 =V U V2 = 2v. CpaBHUTE UX LIEHTPOCTPEMUTEIbHbIE YCKOPEHUSI.

1)ai=a.

2) a1 = 2ay.
ar=ax/2.
4) ax = 4a.

Bonpoc NeS

IIpu BBICTpENE U3 MUCTOJIETA BBUIETAET ITYJIsl Maccoil M co CKopocThio . Kakyro
10 MOJTYJIFO CKOPOCTh IIPHOOPETAET IOCIE BBICTpENIa MUCTOJIET, €CIN €r0 Macca B
100 pa3 GombIie Macchl myau?

1)0.

2) v/ 100.
3)v.

4) 100v.

[Ipumeps! 3agay4 [uisl pelieHus Ha MPAKTUYECKUX 3aHATHAX:

3agaua 1. /[BikeHne MaTepuallbHOW TOYKU 33J]aHO ypaBHEHHEM X = At +
Bt?, rme A = 4 m/c, B = — 0,05 m/c?. OnpenenuTh MOMEHT BPEMEHH, B KOTOPOM
CKOpOCTh TOUKH paBHa HyJt0. HaliTh KOOpAMHATY U YCKOpEHHUE B ’TOT MOMEHT.

3anaua 2. [1yTe, NpoiiIEeHHBIA TOYKOW IO OKPY>KHOCTH PaJNyCcoOM 2 M, BbI-
paxen ypaBHeHHeM S = A + Bt + Ct2. HaiiTu HOpManbHOE, TAHI€HIMANLHOE 1
MOJTHOE YCKOPEHHSI TOYKHM 4yepe3 Bpemsi, paBHoe 0,5 ¢ mociie Hayana JBUKEHUS,
ecit C =3 m/c%, B=1 /.

3agauya 3. Touka ABMKETCS MO OKPYKHOCTU TaK, YTO 3aBUCUMOCTH IyTH OT
BpEeMeHH Jaercs ypaBHeHueM S = A + Bt + Ct?, rme B = — 2 mle, C =1 m/c?



Haiitn nuHEHYIO CKOPOCTh TOYKH, €€ TAHTCHLMAIBHOE, HOPMAJIbHOE U IIOJHOE
yckopeHus yepes t1 = 3 C mociie Havana JBUKEHUS, €CIIM U3BECTHO, YTO HOpMallb-
HOE yCKOpeHHe TOukHu npu t, = 2 ¢ pasno 0,5 m/c?.

JlaGopaTopHbie padoThI (IPUMEPHI):
1. HSY‘IGHH@ 3aKOHOB JWHAMHWKH TBEPpAOro TCjia € MOMOIIBIO MAasATHUKA
MakcBesuia u onpeieieHue MOMEHTAa HHEPIIUU IUCKA.
2. V3MmepeHue CONMpPOTUBICHHWI M ONPEACICHUE YAEIHHOIO COMPOTHUBICHHS
MIPOBOHHKA.
3. UW3ydenue mucnepcuu cBeTa.

3.2 Tematuka KypcoBbIX paboT

Kypcosas paboma no oucyunnune ne npedycmompena yueoHviM nIAHOM

4, KOHTpOJIbHO-OIIeHO'lHLIe MaTepHaJibl IJIA HpOMe)KyTO'lHOi;I aTTreCcTanmu 1mo yqe6-

HOH JUCHUIIJIAHE

OreHKa OCBOCHHS JUCIUILINHEI PEAyCMaTPUBAET poBeaeHre qudd. 3adera.

Bonpocs k qud . 3auety no quciuruivHe:

1 cemecmp

oakrwdE

© o~

11.

12.
13.

14.

15.
16.
17.
18.
19.

20.

IIpenmer ¢uzuku. Ilpeamer mexanuku. OCHOBHBIE MOJAEIH KJIACCUYECKOW MEXaHUKH.
KoopaunaTHOE ¥ BEKTOPHOE OMMCAHUE MOJIOKEHUS YacTULIbl. CBSA3b MEXKIY HUMMU.
CKOpoOCTb U yCKOpPEHHE MaTEPUAIbHON TOUKH. PaBHONIEPEMEHHOE IBUKEHUE YACTHLIBL.
HopmanbHOe, TaHT€HIIMAIBHOE U ITOJIHOE YCKOpEeHUE. Painyc KpUBU3HBI TPAEKTOPHH.
ITepBbiit 3akoH HproToHa. MHEpLMabHBIE CUCTEMBI OTCYETA.

[Ipeo6pa3zoBanus ["anunes. 3akoH cinoxeHus: ckopoctent ["anunes. [IpuHIMI OTHOCUTENBHO-
CTH.

Cuna, macca 1 umnysbc. Bropoit 3akoH HproTOHA Kak ypaBHEHHE JBUKEHHUSL.

Tpernii 3akoH HproTOHA.

DHeprus u padborta. MOIHOCTB.

. KOHCepBaTI/IBHLIC cuibl. [loTeHnuansHas OHEPIHA 4aCTULBI B ITOJIC. CBs3b MCKAY IMOTCHIU-

AIIbHOW DHEPIruei U CUIION MOJIA.

Cunel B MexaHuke. Yrpyrue cuisl. Cuia rpaBUTallMOHHOTO B3auMOIeHCTBUS. Cuila TAKECTH.
Kynonosckas cuina.

Cunbl Tpenusi. Cyxoe u BSI3KO€ TpEHHE.

3aMKHyTas MexaHudeckas cucrema. Knnerndeckas sHeprusi. 3aKOH COXpaHEHMsI MEXaHU4e-
CKOM SHEPTUH CUCTEMBI.

I'panuibl ogHOMEpHOTO ABMXKeHUs. OOuIepU3nuecKuil 3aKOH COXpaHEHUS U MPEBPAILCHUs
SHEPTHH.

3aKOH COXpaHEHMs UMITYJIbCA U €0 CBSI3b C OJJHOPOJIHOCTBIO IIPOCTPAHCTBA.

Bremnne n BHyTpeHHHE cnibl. OCHOBHOM 3aKOH IMHAMHUKHN CUCTEMBI MaTEPHAIIBHBIX TOYEK.
AOGCOIOTHO yIIPYTHii U HEYNIPYTUid yzap.

MoMeHT umMnyJibca YaCTULBI OTHOCUTEIBHO TOYKU. MOMEHT CHIIBI. Y paBHEHHE MOMEHTOB.
MoMEeHT uMITysIbCca CUCTEMBI. 3aKOH COXPAaHEHUSI MOMEHTa UMITyJbca. MI30TponHOCTh Mpo-
CTPAHCTBA.

MoOMEHT UMITyJIbca Tea OTHOCUTENIBHO HENOABUKHONM OCU. MOMEHT MHEpLMHU. Y paBHEHUE
JUHAMHUKH TBEPJOTO TEJIA, BPAIAIOIIET0CsS OTHOCHTEIBHO HEMOABUKHOM OCH.

7



21

22.

23.
24,
25.
26.
27.
28.
29.

30.
31.

32.

33.
34.

35.

36.

37.

38.

39.

40.
41.

42.

43.
44,

45.
46.
47.
48.

49,

50

. Kunerunueckas sHeprus Bpamatouierocs tesepaoro tena. Teopema Ilteiinepa. Kunernue-

CKasl DHEprus TBEPAOIO Teja IPH MIO0CKOM JABHKCHUU.

Heunepuuanbaele cuctemsl orcyera. YpasHenue asumxenns B HCO, nBuxyieiics nocryna-
tensHO. Bpamatromuecs HCO. Llentpobexnas cuna unepiuu u cuia Kopuonuca. [Ipunnmmn
9KBHMBAJIEHTHOCTH.

I'panu1bl IPUMEHMMOCTH HBIOTOHOBCKOM MEXaHUKH. KOHEYHOCTh CKOPOCTH pacipoCTpaHe-
Hus B3auMmosencTsus. [loctynarel DiHIITENHA.

JlopenueBo 3ameneHue BpeMeH!. JIOpDEHIIEBO COKpAILEHUE UINHBI.

[IpeobpaszoBanus Jlopenma.

MuTepBan 1 ero MHBAPUAHTHOCTD. PEISATUBUCTCKUI 3aKOH CIIOXKEHHS CKOPOCTEH.
PensruBucrckuii nmnyiasc. OCHOBHOE YpaBHEHUE PEISATUBUCTCKON TMHAMUKH.
PensaTuBuCTCKOE BBIPAKEHNE KNHETUYECKOU U MOJIHOM 3HEpruu. B3auMocBs3b MacChl U 3HEp-
run. DHeprus nokod. [lonarue 06 oOuiel TeoOpur OTHOCUTEIBHOCTH.

Makpockonuueckas cucreMa. MoiiekysspHas pU3uKa 1 TepMoAMHaMuKa. Makpockomunye-

CKME IIapaMeTphl.

Mopnens naeansHoro rasza. JKunkocts. Kprucrammueckas pemerka.

CraTtucTuyeckuil 1 TEpMOJMHAMUYECKUNA METObI UCCIEA0OBAHMS. Y pABHEHUE COCTOSIHUS.
Mounspuas macca. Uucino ABoraapo.

OcCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETUUECKOW TEOPUH UJleaIbHOTro ra3a. CpeaHss Ku-
HETUYECKasl SHEPIUs MOJIeKybl. PU3MYECKUI CMBICI JABJICHUS U TEMIIEPATYPHI.
YpaBuenue Menaeneena - Knaneitpona. M3omnponeccsl B u1€aIbHOM rase.

3aKOH PaBHOMEPHOI'O PACIIPEe/IeTICHHs SHEPTUH 110 CTENEeHsIM cBO0OIbl. BHYTpeHHss sHep-
I'Usl UCaIbHOTO ra3a.

I'a3 BO BHemHeM noTeHUMaJdbHOM noJue. Pacnpenenenue bonbumana. bapomerpu-
yeckas popmyna. 3akoH J{anbToHa.

Pacnpenenenne Makcesuia o ckopoctsimM. CpeHss, cpeJHeKBaApaTHuHas U Haubosee Be-
posiTHast ckopocTd MoseKyJ. Oneit LllTepHa.

Mexanunueckas paboTa B TEIUIOBBIX IIpoleccax. [lepBoe Havano Tepmoaunamuku. Kpyro-
Boii nponecc (uuki). KI1/] TeroBoro nsurarens.

[TprMeHeHue nepBoro Havajaa TEPMOAMHAMUKYI K U30IpolieccaM B MJlealIbHOM rase (pabdora
rasa).

TemnmoemkocTs. TennoeMKoCTb ITpH MOCTOSTHHOM JABJIEHUH U TEINIOEMKOCTD IPU IOCTOSTHHOM
o0beme. YpaBHeHue Maiiepa.

Annabarudeckue npouecchl. YpasHeHnue [lyaccona.

Ob6parumbie 1 HEOOpaTUMBIE TTPoLIeCChl. DHTpOMUs. CTaTUCTUUYECKUN CMBICI SHTPOIIHH.
Maxkpo- 1 MuUKpococTosiHus. Bropoe Hayano TepMOJNHAMUKH.
ukn Kapro. Makcumanbibiil KIT/I TemnoBoi MalimHel.
3akoH Bo3pacraHus sHTponuu. Teopema HepHcra.

Peanbuble ra3pl. Cuiibl MEXMOJIEKYISIPHOTO B3auMOAeCcTBUSA. Y paBHeHUe Ban-nep-
Baansca.

2 cemecmp:

Onexktpuueckuii 3apsia. 3akoH Kynona. Dnekrpuueckoe nose. [IpuHIUI cynepno3uium.

. Hanpsx€HHOCTB MOt TOueuHoro 3apsijaa. JIuauu momus.

[ToTennman 3;meKkTpocTaTHYecKOro noiisd. CBsA3b NOTEHIMANIA U HAPSHKEHHOCTH 110J1s. [loTen-
[[aJI TIOJIsl TOUYEYHOTO 3apsiia U CUCTEMBI 3aps10B. DKBUIIOTEHIIMAIbHBIE TIOBEPXHOCTH.
[TIpoBOHHUK B 351€KTpOCTaTHYECKOM MoJie. [1o1e BHYTpH MPOBOJHUKA U Y €70 TOBEPXHOCTH.
Pacnpenenenue 3apsisia B IPOBOJAHUKE.

DnexTpo€MKOCTh yeAuHEHHOTO TpoBoAHMKa. KonaeHncaropsl. [lapannensHoe u nocienona-
TENBHOE COEMHEHNE KOHJIEHCATOPOB.

. OHeprus snekrpudeckoro mnoyisg. O6bEMHas MIOTHOCTh SHEPTUH IJEKTPUUECKOTO MOJS.
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52.

53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

69.
70.

71.

72.

73.
74.
75.
76.
77.

78.
79.
80.
81.
82.

83.

84.

85.

86.
87.
88.
89.
90.
91.
92.

ITocTosiHHBIN 3nekTpuyeckuil TOK. CHuila ¥ MJIOTHOCTh TOKA. Y paBHEHUE HENPEPBIBHOCTH.
Hanpsioxenue.

3akonbl OMa 1Sl OJJHOPOTHOTO M HEOTHOPOIHOTO YYACTKOB IienH B tuddepeHnanibsHoi 1
uHTerpasibHoi popmax. Ctopornue cwibl U DJ[C. O600meEnHbIi 3akoH OMa.

[TpaBuna Kupxroda.

MouHocts Toka. 3akoH Jxoyns — Jlenna.

MaruutHoe none. MarauutHas uaaykuus. [lpunnun cynepnosunuu. Cuna Jlopenna.

3akoH buo - CaBapa - Jlamaca.

[Ipumenenue 3akona buo - CaBapa — Jlamnaca. Ilone npsimoro Toka.

[Ipumenenue 3akona buo - CaBapa — Jlariaca. [losne kpyrooro Toka.

3aKOH IOJIHOTO TOKA.

3akoH Amrnepa. Cuna Amrepa.

Pabota o nepeMerieHuio NpoBOJHUKA C TOKOM B MAarHUTHOM TIOJI€.

Juna- u napamarseTuku. Hanps>keHHOCTh MarHUTHOT'O MOJIS.

®eppomarnetuku. ['mcrepesuc. Touka Kropu. JloMeHBI.

DJIEKTPOMArHMTHOE MOJIe. 3aKOH AJIEKTPOMAarHUTHOW uHAyKuu. [Ipasumo Jlenna.
B3anmuasg unaykuus. SBienne caMOMHIyKIMU. MHTyKTHBHOCTb.

VYpasuenust MakcBeina B uHTerpaibHoi hopme. Tok cMereHus.

Ypaaenust Makcpeinia B tuddepeHnuansaoi popme.

Konebanus. Bo3spamatomas cuna. [Ipyxunnsiit MmastHuk. [lonoxeHus: ycTOWYMBOTO U He-
YCTOMYHMBOI'O PaBHOBECHSI.

JuddepennnanbHoe ypaBHEHUE TAPMOHUYECKUX KOJIEOAHUN U €T0 pelleHHeE.
[MapMonMueckuii OCUMILIATOP, €ro FHEPrus (Ha IpUMepe NPY>KUHHOT0, MaTEMaTHUYECKOI0 U
(hU3UIECKOTO MAsSTHUKOB).

N neanbHblil 3neKTpUUECKUN KOIeOaTEIbHBIN KOHTYp. DHEPrus 2JIEKTPOMAarHuTHBIX KoJieha-
HHUM.

MeTto BekTOpHBIX Auarpamm. KoMIuiekcHoe nmpecTaBieHie rapMOHUYECKUX KoaeOaHui.
CrnosxeHue rapMOHUYECKUX KOJIeOaHUN OJIMHAKOBOM YaCTOTHI U HAIIPABIICHUSI.

CBOOOIHBIC 3aTyXaOIINE JIEKTPOMATHUTHBIC KOJICOAHMSI.

BoinykeHHBIC 27IEKTPOMAarHUTHBIE U MEXaHUYECKHE KOJeOaHUs.

[Iepemennsiii Tok. mnenanc.

MoIHOCTb, BBIAEIAIOIAACS B LIENH IEPEMEHHOTO TOKA.

Bomnnbl, BOTHOBBIE TPOLECCHL. YIIpyrue BOHbL. [Ipo1obHbIE U TONEPEYHbIE BOJHBI. Xapak-
TEPUCTUKH BOJIHBI.

VYpaBHeHuUe MI0CKOH U chepudeckoit BosiH. PazoBasi CKOPOCTb.

[Tpuaumn cynepnosunuu. ['pynmnosas ckopocTs.

JuddepeHnnanbHOe ypaBHEHUE JJIEKTPOMArHUTHON BOJIHBI.

W3nyuenune nunosns. [lIkana 31€KTpOMarHUTHBIX BOJIH.

CaetoBas BOJIHA. 3aKOHBI OTPaXEHUS U MPEIOMIIEHHS CBETOBBIX BOJIH. [loka3aTens mpenom-
neHus cpenpl. Onrrueckas aiuuHa nyTd. CBONCTBA JIMH3BL.

WnTtepdepennus creta. [IpuHnmn cynepno3uuu BojaH. Y caoBUE KOrepeHTHOCTU. Bpemen-
Has ¥ IPOCTPAHCTBEHHAsI KOTEPEHTHOCTD.

CrniocoObl ostydeHns KOrepeHTHBIX CBETOBbIX BOJIH. OnbiT FOHTra.

Pacuer unTepdepeHIMOHHON KapTUHBI A OBYX McToyHMKOB. Illupuna unHTepdepeHunon-
HOM nosocsl. BiusHre HEMOHOXPOMATUYHOCTU U pa3Mepa UCTOYHHUKA.

Wutepdepeniyst B TOHKUX TuIeHKaX. [10J10Cckl paBHOTO HAKJIOHA M PaBHOM TOJIIIMHBI.
Kimn. Konsiia HeroTona.

[TpumeHeHue nHTEpHEpEeHLINN.

Hudpaxus. [Ipunnun [oiirenca-Openens.

3oHbl Openens.

Hudpaxus Opaynrodepa Ha menu.

Judpakius Ha 0THOMEPHOH peleTKe.



93. dudpakuus Ha IpOCTpaHCTBEHHOU pemieTke. Audpakuus peHTreHoBCKuX ny4yeil. @opmyia
Bynbsda-bperros. PeHTreHOCTpYKTYpHBIN aHATN3 U PEHTTC€HOBCKAs CIIEKTPOCKOITHS.

94. Tlonsarue o ronorpaduu.

95. Jlucnepcust cBeta. X0 Iydelt yepes TPEXTPaHHYIO IPU3MY.

96. PasnoxeHue cBETa B CIIEKTP MPU3MON U TU(PPAKIIMOHHOHN permeTKoi. CeKTpOCKOIusI.

97. DnekTpoHHas TEOPHs TUCIICPCHUHU.

98. Ilormnomenue cBera.

99. Ilomsipuzanus cBera. EcTecTBeHHBIN U MOMSApU30BaHHBIN cBET. CTEIeHb MOJIIpU3aIUH.

100.ITonsipu3aTopsl U aHATU3AaTOPHI. 3aKOH Maitoca.

101.ITonspuzanus Opu OTpaXEHUU M MPEJIOMIIEHUM Ha IpaHMIE pas3zesa JIBYX IUAJIEKTPUKOB.
VYron bprocrepa.

102.ITpoxoxaeHre MOJIPU30BAHHOIO CBETa 4epe3 aHM30TPOIHYI cpeny. JlBoitHoe myuenpe-
aomienue. Onrudeckast ocb. OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIN JTYYH.

103.ITonspu3animoHHbIC MPU3MBI M TIOJISIPOUIBI.

104.NuTepdepenius noaspu30BaHHbIX BOJIH. [I1acTuHKa B 4eTBEPTh BOJIHBI (B MOJI-BOJIHBI).

105.UckyccrBennas annzorponus. Iddekt Keppa.

106.Bpamenue miockocTu nossipuzanun. Dpdekr Dapames.

107.KBanroBas npupoaa uznydenus. Potorddexr. Buemnuii u BHyTpeHnuii porosddexr. 3a-
koHbl CTOJIETOBA.

108. YpaBuenue DitHmreiina ans ¢portodrpdexra. DKcrepuMeHTAIbHOE MOATBEPKIEHUE KBAHTO-
BBIX CBOMCTB CBETa.

109.ITpumenenue pororddexra.

110.®otonbl. Macca u umnyisc ¢potoHa. J[aBieHue ceera.

111.5¢dext KomnToHa.

112.TerioBoe u3imydeHne. DHEpreTudecKkas CBeTUMOCTh. [lormomarensHast CloCOOHOCTb.

113.3axon Kupxroga. AGCOIIOTHO YepHOE U aO0COIIOTHO CEpOe Tela.

114.3axonb! Credana-bonbimana u cmemienus Buna.

115.®opmynsl Penes-Jxunca u [Tnanka.

116.0Ontrveckast mupoMeTpusi.

117.EnuHCTBO KOPIYCKYJISIPHBIX U BOJIHOBBIX CBOMCTB 3JI€KTPOMArHUTHOTO M3JTyYEHHUSI.

118.KopmyckynsipHO-BOJIHOJIBOW JyaJlu3M CBOMCTB BellecTBa. BOHOBBIE CBOMCTBa MUKPOYACTHII.
I'unotesa ne bpoiinsa. OnbiTel [leBuccona u Jxepmepa. Audpakuus 371K TPOHOB.

119.Bounnsl ne bpoiins. ['pynmnoBast u ha3oBasi CKOPOCTH BOJHBI.

120.CootHouienue HeomnpeaenenHocte ['eifzendepra. HempuMeHUMOCTb MOHATHUS TPACKTOPHH K
MHUKpPOYACTHULIAM.

121.BonHoBass QyHKIMs U €€ cratucTuueckuil cMeicia. Hopmuposka. TpeGoBaHus K BOJTHOBOH
GyHKIUN.

122.Vpasuenue Ulpenunrepa (BpeMeHHOE).

123.CranmonapHoe ypaBHenue lllpenunrepa.

124 TTpuHIMN NPUYMHHOCTH B KBAHTOBOM MEXaHUKE.

125.1Tpumenenune ypasHenus llpenunarepa. [IBmkenne cB0OOOTHON YaCTHIIBI.

126.ITpumenenue ypasHenus lllpeaunrepa. Yactumna B 01HOMEPHONH MPSIMOYTOJIBHON MOTEHIIH-
anpHOU AMe. KBanToBanue 3Heprun. [Ipunnun coorsercrBus bopa.

127 .ITpumenenue ypaBHenus llpenunrepa. [IpoxoxkaeHne 4acTuIpl yepe3 0JJHOMEPHBIN MOTEH-
UaNbHBINA Oapbep, TYHHEIbHbBIN 3D PEKT.

128.ITpumenenue ypaBHenus Ilpenunrepa. ['apMoHnyeckuil OCUUIIIATOP.

129.TIpexacrapienus o epBOHAYAILHON Mojieu atoma Pesepdopra-bopa.

130.ATom Bogoposa B kBaHToBOi MexaHuke. [Toctynaret bopa. Onbitel @panka u I'epia.

131.2nexTpoHHas 6GOpoBCKas TeopHusi aroma Bojopoaa. Cxema 3HepreTudeckux ypoBHei. Criek-
TpaJIbHbIE CEPUU aTOMAPHOT'O BOJIOPOAA.

132.KBaHTOBO-MEXaHUYECKast MOJIENIb aTOMa BOJI0poaa (pe3yinbTaThl pemenus ypapaenus Llpe-
nuHrepa). KBaHToBbI€ 4KClla 3J1EKTPOHA B aTOME.
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133.MaruuTHbII MOMEHT aroMa. ATOM B MarHUTHOM mose. Dddext 3eemana. BwipoxaeHue
ypoBHel. KpaTHocTh BeIpokaeHus. KBaHTOBEIN criekTp aroMa Bogoposa. [IpaBuia otoopa.

134.CuMBOIBI COCTOSIHHM. 1S-COCTOSTHUE JIEKTPOHA B aTOME BOJIOPO/IA.

135.0mnmiT llTepHa u I'epmaxa. Crun snekrpoHa. CIMHOBOE KBAaHTOBOE YUCIO0. TOHKas CTPYKTY-
pa CIeKTPaIbHBIX JIMHUI BOJOPO/IA U IIEJTOYHBIX METAJUIOB.

136.1IpuHIun Hepa3TUYMMOCTH TOXKIECTBEHHBIX YacThll. DepMUOHBI 1 O030HBI.

137.ITpunmun ITaynu. Pactipenenenue 351eKTpOHOB B aTOME MO COCTOSTHUSIM.

138.Ilepuonnueckas cucteMa 3IeMeHTOB MeHieneena.

139.PeHTreHOBCKHE CIIEKTPHI.

140.Mosekysbl: XUMUYECKHUE CBSI3H, IIOHITHE 00 YHEPTETHYECKUX YPOBHSIX.

141 Mounekynspusle cuekTpbl. KOMOMHAIIMOHHOE paccessHUE CBETA.

142 TTornomenne. CIOHTAaHHOE U BBIHY)KJICHHOE U3 Ty4CHUS.

143.0ntryeckue KBaHTOBBIC TEHEPATOPHI (JIa3ephl).

144.TTonsiTve 0 KBAaHTOBOMU cTaTucTUKe bose - DifHmreitHa 1 ®epmu - [lupaka.

145.11onsTHE O KBAHTOBOW TEOPUU TEIUIOEMKOCTH. DOHOHBI.

146.CaepxmnpoBoaumocTb. [lonstue 06 adpdexre xo3zedcona.

147.OnepreTrueckue 30HbI B KpUCTAJLIaX. 3all0JHEHUE 30H.

148.5nexkTponpoBoiHOCTb. MeTabl, MOTYIPOBOAHUKH U JUAIEKTPUKH. DOTOMPOBOAUMOCTD I10-
JTYIPOBOJTHUKOB.

149.CoOcTBEeHHBIEC U IPUMECHBIE MOIYIPOBOIHUKH.

150.JTromMmuHECTICHITNS.

151.KoHTaKT 1ByX METaIOB MO 30HHON TEOPHUH.

152. TepmodeKTpuYecKre SBICHHUS U UX TPUMEHEHHE.

153.BrinpsiMienne Ha KOHTAKTE€ METAJ - MOJYNPOBOJIHHUK.

154. KoHTaKT 3J€KTPOHHOTO U JILIPOYHOTO MOJYIPOBOJHUKOB (P-TI-IIEPEX0I).

155.1TonynpoBOIHUKOBBIE TUOABI M TPUOABI (TPAH3UCTOPHI).
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5. Kputepun u mkajbl 111 HHTETPUPOBAHHOW OLIEHKH YPOBHS
c¢opMHPOBAHHOCTH KOMIIETEHIM A

I/IHIII/lKaTOPI)I KOM-
MNETCHIINN

HEY/T1OBJICTBOPUTECIBHO

YAOBJIETBOPUTEJIBLHO

xXopomIo

OTJIHYIHO

Tlos1HOTA 3HAHMH

Y pOBCHb 3HAHUI HUXKE
MUHIMaJIbHBIX TpeOOBa-
Hui. TecThl o paznenam
MUCLUIUIMH HE Npoiize-
HBL. JlJabopaTopHbIe pabo-
TBI BBITIIOJIHEHBI HE B I10JI-
HOM 00BEME

MuyHUMaNIBHO AOIYCTUMBII
ypoBeHb 3HaHuM. TecThl o
pazzienaM JUCLUILIMH Ipoil-
TEHBI yJOBIETBOPUTEIBHO.
JlabopaTopHBIE PaOOTHI BBI-
[IOJTHEHBI B IOJTHOM 00BeMe

YpoBeHb 3HaHUIT B 00BbEME,
COOTBETCTBYIOIIEM IIPO-
rpaMMe MTOATOTOBKU. TecTsl
[0 pa3jenaM AUCITUILTIH
mpoiineHs! xopomio. Jlabopa-
TOpHBIE paOOTHI BHITIOTHEHBI
B TI0JIHOM 00BEMe

YpoBeHb 3HaHUIT B 00B-
eMe, COOTBETCTBYIOIIEM
[IpoTpamMmMe OATOTOB-
K, TECTHPOBAHNE
[IPOKJEHO OTIUYHO,
mabopaTopHbIe pPabOTHI
BEITTOJTHEHBI B TIOJTHOM
00BEME

Hanuumne ymeHuit

IIpu pemenun craHAapT-
HBIX 3a/1a9 HE IIPOJICMOH-
CTPHPOBAHBI OCHOBHBIE
ymeHnus. imenu mecto
rpyObie ommoOku. Ciaaboe
BJIa/ICHHIE TaKeTaMU aHa-
miza CAY

[IpoeMOHCTpUPOBaHBI OC-
HOBHBIC yMEHHA. Perensl
TUITOBBIE 3a1a4H. VIHANBUIY-
QIIbHBIC 331a49H PEIICHBI 110
TUIIOBOMY IIA0OJIOHY.

[IponeMOHCTpUpPOBaHBI BCE
OCHOBHBIC YMEHHSI. PemieHs!
TUITOBBIC 3a7a4n. BrImosHe-
HbI MHAWBUIyaIbHBIC 3a/1a-
HISL, B TIOJTHOM 00beMe, HO
HEKOTOpBIE C HEZ0YEeTaMH.

[IpoiIeMOHCTPUPOBAHEI
BCC OCHOBHBIC YMEHUS,
[pEIIICHBI BCE OCHOBHBIE
337129, BBITOJHEHBI BCE
MHIMBHyaJIbHBIC 3a]a-
HUS B [IOJTHOM 00BbeMe.

XapakrepucTuka
copMupoBaHHOCTH
KOMITeTeHI[UH

KomrnereHnus B OIHOM
Mepe He c(hopMHpOBaHa.
meromuxcst 3HaHUM,
YMEHHUI1, HABBIKOB HEZIO-
CTaTOYHO JIJIsl pELICHUS
MpakTHIecKuX (Tmpodec-
CHOHAJIBHBIX) 3a/1a4.
TpebyeTcs moBTOpHOE
oOyucHme

ChopMHPOBaHHOCTH KOMIIE-
TEHLIUH COOTBETCTBYET MH-
HIMaJIbHBIM TPEOOBaHUSIM.
lmeronuxcs 3HaHUM, yme-
HI1, HABBIKOB B II€JIOM J0-
CTaTOYHO JIJISl pELICHUS
MpakTHIecKuX (mpodeccro-
HaIBHBIX) 33734, HO TpeOy-
eTCs IOTIOJTHUTENbHAS TIPAK-
THKA 10 OOJIBIIMHCTBY MPAK-
TUYECKHX 3a7ad.

CchopMHPOBaHHOCTH KOMITE-
TEHILIMH B 11€JI0M COOTBET-
CTBYyeT TpeOOBaHMSM, HO
ecTh HeoueTsl. meronuxcs
3HAHWUI, YMEHUI, HABBIKOB U
MOTHBAIMH B LIEJIOM J0CTa-
TOYHO ISl PELLICHUS TPAKTH-
MECKHX (PO eCCHOHATD-
HBIX) 33724, HO TpeOyeTcs
ITOTIOTHUTENbHAST IPAKTHKA
110 HEKOTOPBIM ITPOQeCcCcHo-
HaJIbHBIM 33/1a4aM.

CdopMupoBaHHOCTH
KOMIIETEHI[UHU TTOJIHO-
CThIO COOTBETCTBYET
TpeOOBaHUSIM.
Meromuxcs 3HaHU,
YMEHM, HAaBBIKOB U
MOTHBALIMH B ITOJHOM
Mepe JOCTaTOYHO JIJIs
[PEIICHIS CII0KHBIX
MPaKTHIeCKUX (Tpo-
(heccHOHATBHBIX) 3a/1a4.

Yposensb chopmu-
POBAHHOCTH KOMIIe-
TeHI I

Huzknii

Hwuxe cpegnero

Cpennnii

Bricokuit
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