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YTBepkJieHa Ha 3aceJaHuUd y4eOHO-METOJUYECKOM KOMHUCCUM  (PU3HMKO-
TEXHUUYECKOTO (haKyJIbTeTa.
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1. Heau u 321244 M3y4YeHUS TUCUUILIUHBI
1.1 Hean ocBOeHMSI AMCUUTIMHBI

OO6nanast JIOTMYECKOH CTPOHHOCTBIO M OMUPAsACh Ha OKCHEPUMEHTANbHbIE (DAKTHI,
aucuuiinHa  «Du3uka»  SABISETCS  WACAbHOW Ui (opMUpOBaHHSL Yy CTYJICHTOB
po(heCcCHOHATBLHBIX KOMIICTCHIIUH.

OcHoeHble uenu OCBOCHHS TUCIUILINHEI “Ou3nka’:

- CO3llaHWE€ YHUBEPCAIBHOW 0a3bl s W3Y4eHHsS O0O0ImenpodeccnoHaNbHBIX JTUCIHUILINH,
dbyHIaMEHTa MOCIEAYIOIIEro OOYUYeHHS B MarCTpaType, aClupaHType;

- popMUpOBaHUE LEITHHOTO MPEACTABICHUS O (PU3MYECKUX 3aKOHAX OKPYKAIOIIETO MHpa B UX
€IMHCTBE U B3aMMOCBSI3H.

1.2. 3amaun AUCHUILINHEI.

- (dopMupOBaHHE HABBHIKOB 1O MPUMEHEHHUIO MOJIOKEHUH (yHIaMEHTaIbHOW (U3UKH K
rPaMOTHOMY Hay4YHOMY aHAJIU3y CUTyallui, C KOTOPBIMU WHXKEHEPY MPUXOIUTCSA CTATKUBATHCS
MIPU CO3JaHUHM HOBOM TEXHUKH U HOBBIX TEXHOJIOTHIA;

- OCBOCHHE OCHOBHBIX (DM3MUECKHX TEOPHH, MO3BOJISIOIINX OIUCAThH SIBICHUS B MPHUPOJC, U
MpEAeIOB NPUMEHUMOCTH OSTHX TEOPHH Ui PEHICHUS COBPEMEHHBIX M MEPCHEKTUBHBIX
TEXHOJIOTHYECKHUX 3a/a4;

- (GOpMHUPOBAaHHE HABBIKOB CHCTEMHO-aHAJTUTHYECKONH ITOCTAHOBKH 3a7ad  (PU3NICCKOTO

MOJIEJTMPOBAHUS MPOLIECCOB U OOBEKTOB UCCIIETOBAHUS.

1.3. MecTto aucUMIUIMHBI B CTPYKType OCHOBHOW 00pa3oBaTe/bHOW NPOrpaMMbI

BbICIIEro 00pa3oBaHus

b1.0.18 — uHACKC TUCHMIUIMHBI OTHOCHTCS K 00s13aTenbHON yacTu bioka-1. JJucuumimHb
(Mogynu) yueOHoro tutaHa HampasieHuss noarotoBku 04.03.01 Xumusa. Kypc Pusuku
IpeHa3HayeH Uil O3HAKOMJIEHHUS CTYJEHTOB C COBPEMEHHOM (M3MYECKOM KapTHHON Mupa,
OpUOOpEeTEeHUs] HABBIKOB HKCIEPUMEHTAIILHOTO HCCIEA0BaHUS (U3MYECKUX SIBICHUH U
MPOLIECCOB, U3YYEHUS TEOPETUUYECKHX METOJIOB aHaIN3a (PU3NUECKUX SIBICHUH.

Jlns ycremrHoro ocBoeHusI Kypca (pu3uku HeoOX0 UMbl 3HaHUS OCHOB AU (P PepeHIInaTbHOTO
Y MHTETPAJIbHOTO UCYUCIIEHNUS, BEKTOPHOH anreOpbl U aHATUTUYECKON T€OMETPHUH.
B cBoto ouepenb, ocBoeHne Kypca PU3UKU CIIOCOOCTBYET Ooiiee ri1y0OKOMY TTOHUMAHHUIO

3aKOHOB XMMHH, SKOJIOTHH U SIBIISCTCS 0a30M TaKMX JUCIUILIMH, KaK TEOPETUYECKash MEXaHUKA,
MaTepualiOBEICHHUE.
1.4. Ilepevyens MIAHUPYEMBIX Pe3yJIHLTATOB 00y4YeHHSs MO TUCHUILIHHE, COOTHECEHHbBIX
¢ IVIAHUPYEMBIMH pPe3yJIbTAaTaMU 0CBOEHHS 00Pa30BaTeIbHOI MPOrpaMm
Breimyckuuk akagemudeckoro Oakanaspuara crienpanbHoctd 04.03.01 “Xumusa” nomxeH
o0l1aaTh  CIEAYIOIUMH  00uienpogeccuonanibHbiMu  KOMREMeHYUuamu,  KOTOpbIe
dbopmupyrorcs B mpouecce uzyueHus: Quzuxu.: OIIK-4.

Konx wu HaumeHoBanue  MHAMKaTopa | Pe3ympTaThl 00y4eHUs MO AUCIUIIIUHE
JIOCTUKEHHS] KOMITETEHIIUU
OIIK-4. Cnioco0eH miaHupoBaTh pabOThl XUMUYECKOM HAaNpaBIeHHOCTH, 00pabaThIBaTh U
UHTEPIPETUPOBATH MMOTYUEHHbBIE PE3YNIbTAThI C UCIOJIb30BAHUEM TEOPETHUECKUX 3HAHUHN U
NPAaKTUYECKUX HABBIKOB PEIICHHsI MAaTeMAaTHUYECKUX U (PU3NYECKUX 3a/1a4

NOIIK-4.1. Vcnonb3yet 6a30BbIe 3HAHUS 3Haem — KaK UCIOJIb30BaTh 0A30BbIC 3HAHUS B
B 00JIACTH MAaTEeMAaTUKU U (PU3HUKH NIPH 00J1aCTH MaTEMAaTUKU U (PU3UKH NIPH




TUTAHUPOBAHHUH PAOOT XUMHUYECKOM TUTAHUPOBAHUH PAOOT XUMHUYECKOM
HaNpaBICHHOCTH HaNpaBICHHOCTH

Ymeem - ucrionp3oBath 0a30BbIC 3HAHUS B
00J1aCTH MaTeMaTUKU U (PU3HUKH MIPH TUTAHUPO-
BaHMHU pabOT XMMHUYECKOIH HAPaBICHHOCTU
Bnaoeem - criocOOHOCTBIO — HCIIOJIB30BATh
0azoBble 3HaHUSA B OOJACTH MaTEeMaTHKH U
(GU3UKK MIPH TUIAHUPOBAHUU PAOOT XUMHUYECKOM

HAIPaBJICHHOCTH
NOIIK-4.2. O6pabaTbeiBaeT TaHHBIC C 3naem — xak oOpabaTeIBaTh TaHHBIC C
MCII0JIb30BaHNEM CTAHJIAPTHBIX CITIOCOOOB UCIIOJIb30BaHUEM CTAHIAPTHBIX CIIOCOOOB
anmMpPOKCUMAIIUN YHCIICHHBIX aNMpPOKCUMAIIUU YHUCIICHHBIX XapaKTEPUCTHK
XapaKTEPUCTHK Ymeem - oOpabarbiBaTh JaHHBIE C HCIOJB30-

BaHHEM CTaHIAPTHBIX CIIOCOOOB AaIpPOKCH-
MAaIUU YHCICHHBIX XapaKTePUCTHK

Braoeem — criocoOHOCTBIO 00PaOOTKH JIAHHBIX C
UCIIOJIb30BAaHUEM  CTaHJAPTHBIX  CIIOCOOOB
amnmIpOKCUMAIIMHU YHCICHHBIX XapaKTePUCTHK

NOIIK-4.3. WUnTepnperupyer pe3ynbTaThl | 3Haem — KaK HHTEPIPETHUPOBATH PE3YyJIbTAThI

XUMHUYECKUX HaO0IeHU C | XMMMYECKUX HaOJIOIGHUH C HUCIOJIb30BAaHUEM
WCIIOB30BaHUEM (PU3UYECKUX 3aKOHOB U | (U3MUYECKUX 3aKOHOB U MPEJICTABIICHUN
MPEICTABICHUI Ymeem -  HatepniperupyeT  pe3yabTaThbl

XUMHAYECKUX HAOIIOJEHUN C KCIIOJIb30BaHU-EM
(U3UYECKUX 3aKOHOB U IIPEICTABIICHUN
Braoeem - cnocoOOHOCTBIO WHTEPIIPETUPOBATH
pe3ynbTaThl  XUMHUYECKUX  HAONIOJCHHH ¢
WCIIOJIb30BaHUEM  (PU3WYECKUX  3aKOHOB U
MPEJICTABIICHUI

B pesynbrare ocBoenust aucruiuinabl b1.0.18 “@usnka” oOydaroniuiics
00/1)ICeH  3HaAMmMb OCHOBHBbIE (DU3MUECKHE SBICHUS M 3aKOHBI B OOJNACTH MEXaHUKH,
TEPMOJIMHAMUKH, MOJEKYJISIPHOW (PU3UKH, AJIEKTPOMArHETHU3Ma, ONTHKH, aTOMHOW W sEPHOU
¢bu3nuky; OCHOBHBbIE (U3NYECKUE BEIMYUHBI W KOHCTAHTBI, UX OMNpPEIEICHHE W EIUHULIBI

U3MEpEHMUS;
ymemp TIPUMEHATh (PU3MKO-MAaTEeMaTHUYECKHUE METOJbl JUIsl pPELIeHMs NPUKIAJHBIX 3a/1ad

XUMUYECKON HAIIPaBJICHHOCTH;
énademp MeTogaMu GU3MKH IPU PEIICHUH COBPEMEHHBIX U MEPCHEKTUBHBIX 33/1a4 XUMHUYECKON
HaIpPaBJIEHHOCTH.
2. CTpyKTYypa M coepKaHue JMCIHUIIJIMHBI.
2.1 PacnipenesieHne TPyA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT.
Obmas TpyaoéMkocTs AucuumianHel Pusuka cocrasnser 10 3a4. en. (360 ugacoB), ux
pacripeiesieHue 1o BUaM padoT U M0 CeMecTpaM MPeACTaBICHO B TaOJIHIIE.

Bun yae6HO# paboThI Bcero CemecTpbl
4acoB (gacel)
2 3 4
KonrakTHas paéora, B TOM 4ncie:
AyauTOopHBIe 3aHATHS (BCEro): 204 68 68 68
3aHgaTHSA IEKIIUOHHOIO TUIIA 48 16 16 16 -

JlabGoparopHble 3aHATHS 102 34 34 34 -




3aHATHSI CEMUHAPCKOTO TUTIA (CEMUHAPBI, 54 18 18 18
IIPAKTUYECKHE 3aHSTHSI)
Nuas koHTaKkTHas padora:
KonTponb camocrositenbaoi pabotsl (KCP) 8 2 4 2
ITpomexxyrounas arrectamus (MKP) 0,9 0,3 0,3 0,3
CamocrosiTeJibHAsi padoTa 58 11 36 11
B TOM 4HCJI€:
[TpopaboTtka y4eOHOTO (TEOpETUYECKOTO) 25 5 15 5
MaTepuaia
Brimonnenue WHAUBUIYaJIbHBIX 3aJJaHui
o . 16 3 10 3
(moaroToBKa COOOIIEHM, MPE3CHTALIH, TOKIAI0B)
IToaroToBKa K TEKymeMy KOHTPOJIIO 17 3 11 3
KoHTpoJib: 89,1 26,7 | 357 | 26,7
IToaroToBka K 3K3aMeHy 89,1 26,7 | 35,7 | 26,7
OO0mas Tpya10eMKOCTh gac. 360 108 | 144 | 108
B TOM 4HCJIe
KOHTaKTHasi 2129 | 70,3 | 72,3 | 70,3
pabora

2.2 Coaep:kanue TUCUMIIHHBI:

Hucnurnnuna “@u3nka’ BKIIOYAET B ce0s1 CIASAYIONINE pa3Ieibl:

MexaHuKa.
MonekynapHas ¢pusuka.

DNEKTPUUECTBO U MarHETHU3M.
Ornruka.
AtoMmHas (pu3snka.

o gk wdE

®dusuka sapa.

Pacnpe}leﬂeﬂne BHUI0B yqeﬁﬂoﬁ paﬁoTbl H UX TPYAOEMKOCTH 110 pa3acjaM JUCHUIIJIMHBI U

1o ceMecrpam:

Pasjienbl AucHUNIMHBIL, H3y4YaeMble BO 2 ceMecTpe.

No KommuectBo yacos
pa3- | HaumeHnoBaHue pa3zienos AyRMTOpHEA CPC
ena Bcero pabota
JI 113 JIP
1 MexaHnuka 44 8 10 20 6
2 MornekynsipHas pusnka 35 8 8 14 9)
HTOI'O no pazoenam oucyuniaunol: 79 16 18 34 11
KonTpons camocrositensHoi pabotsl (KCP) 2
ITpomexxyrounas arrecranus (MKP) 0,3
[ToaroToBKa K TEKyIIeMYy KOHTPOJIIO 26,7
Oowan mpyooémkocms 6 cemecmpe: 108

Paznennl AUCHUIIJIMHBI, U3Yy4YaeMbI€ B 3 ceMecTpe.



No KomnuecTBo yacoB
pa3- | HaumeHoBaHue pa3zienos AyauropHas CPC
nena Bcero pabota
JI I13 JIP
3 DIEKTPUUECTBO U MAarHETU3M 56 8 10 18 20
4 Ontuka 48 8 8 16 16
HTOI'O no pazoenam oucyuniunwl: 104 16 18 34 36
Kontpoms camocrosarensHoit padotsl (KCP) 4
ITpomesxxyrounas arrecranus (MKP) 0,3
[ToaroToBKa K TEKyIeMy KOHTPOJIIO 35,7
Oowan mpyooémkocms 6 cemecmpe: 144
Pa3znesbl (MCHUIUINHBI, H3yYyaeMble B 4 cemecTpe.
KosmmyecTBo yacoB
Ne A
pa3- | HaumenoBanue pa3nenos yTOpHas CPC
ena Bcero pabora
JI 113 JIP
5 ATtomHas pusuka 53 10 10 20 13
6 ®dusuka sapa 38 6 8 14 14
HTOI'O no pazoenam oucyuniaunol: 79 16 18 34 11
KoHnTtposb camocTositenbHOM padoThl (KCP) 2
ITpomesxyrounas arrecranus (MKP) 0,3
[ToaroroBka K TeKyIieMy KOHTPOJIIO 26,7
Oobwan mpyooémkocmp 6 cemecmpe: 108

[Tpumeuanue: JI — nexuuu, [13 — npaktuueckue 3ausartus, JIP — maboparopusie paboThl,
CPC — camocrosTenbHas paboTa CTy/AEHTa.

2.3. Coaep:xanue pa3iejoB IMCUMILINHBI:
2.3.1 3aHATHA JEKIMOHHOI0 THIIA.

Ne | Haume- | Comeprkanue pazzena ®dopma
BaHHEC TEKYILET
paszznena KOHTPOJ

1 2 3 4
Mexanu OCHOBHBIC ITOHATUS KHHEMATUKU

1l |ka MyTh, IEpEMEUIEHUE, CKOPOCTH, YycKopeHus. KuHemaruka

BpAILIATEJIBHOTO JIBMKEHHS.  YPABHEHHUS MOCTYNATEIbHOTO U
BpAILATEJILHOTO JBHKECHUU. Brimog-

Cucrempl orcyera. 3akoHbl HptoToHa. MMmynbc Tena M 3aKkOH | HEHHE
COXpaHEHMs UMITYJIbCa. 3aKOH BCEMUPHOTO TAroreHus. CBOOOAHOE | TOMaIIH

TaJICHUE TEl. ux
MomeHT wuMIyabCa MAaTepUAIBbHOM TOYKM M MEXaHUYECKOHM | 3aJaHuM,
CUCTEMBI. KOHTp-X
3aKOH COXpaHEHHUS] MOMEHTa UMITYJIbCA. 1 J1a60D.
Mowment unepiun. Teopema [l teiinepa. Kunernueckas sHeprus | pador,
BpaLIaIOLIErocs TBEPAOTO Tea. TECTU-
3aKOH COXpaHEHUs MTOJTHOW MEXaHUYECKON YHEPTUN CUCTEMBI. poBaHue

Heunepunaneueie cuctemsl orcuéra. Cuna Kopuosnnca.
CranuoHapHO€ T€UeHHE UACATbHON KUAKOCTH.
YpasHeHue bepHyn.




Moneky | TepMogmHamuyeckoe paBHOBecue u Temmeparypa. Ooparumbie u | BoimonH
JsIpHAs HeoOpaTuMble Tmpouecchl. [lepBoe Hayano TepMOIUHAMUKH. | EHUE
¢usuka | M3omporiecchl B uealibHbIX razax. O0be IMHEHHBIN ra30BbIi 3aKOH. | KOHTP-X
[IpeoOpaszoBanue TEmIOTH B MexaHu4yeckyto padory. Lukn Kapuo | u mabop.
1 ero Kod(pPUIMEHT M0JIE3HOTO ACUCTBUSA. DHTPOIIHS. pabor,
A-XTaKTHBIA JBUTaTeIb BHYTPEHHETO cropaHus. Ero kpyrosoii | Tectu-
LIMKJ U TEeMJIOBOM OaslaHc. pOBaHMUeE.
Onextpu | 3akoH Kynona. Hanpsk€HHOCTh M MOTEHLMAT JIEKTPUUYECKOTO
yectBo M | monss.  Teopema I'aycca m e€ mnpumeHeHue [uid pacuéra
MarHeTu | 3JIEKTPUYECKUX IOJIEH.
3M Hanpspk€HHOCTB, Kak rpaJiieHT MOTEHIUaIA. Beinon-
[Tonspuszauust  AUDIIEKTPUKOB. JuanekTpuyeckasi | HEHUE
IIPOHULIAEMOCTD BEIECTBA. JIOMAIIH
OnekTpoéMkocTb. Konnencaropsl. ux
OHeprus 3apsHKEHHOr0 KOHIEHCATOPA. 3a/laHul,
[TOCTOSAHHBIN INEKTPUYECKUH TOK. KOHTpP-X
3akon Oma B uWHTerpajibHod u auddepeHimanbHoi (opmax. | ¥ 1abop.
[IpaBuna Kupxroda. 3akon [xoyns-Jlenmna. pabor,
3akon buo-Casapa-Jlamnaca. Teopema o0 UMPKYISIIMM. | TECTH-
JIBM>KEHHE 3apsA0B B DJIEKTPUYECKUX U MarHUTHBIX NOJsIX. Cuibl | pOBaHUE
Jlopenua u Amrmepa.
Hamarunuenue MarHeTHKOB. I'ucrepesuc. MaruuTtHas
npoHunaemoctsb. IIpasuiio Jlenua. DnekTpoMarHuTHas HHAYKIUH
Y CAMOMHIYKIMSI. DHEPIHsl MATHUTHOTO ITOJIA.
3akoH OMma B Lenu NepeMeHHOro Toka. CoONpOTUBICHUS:
aKTUBHOE, pEaKTUBHOE M IIOJIHOE. BEKTOpHBIE JuarpamMmsl.
Pe3onanc ToxoB u Hanpsbkenuil. Konebarenbhbiii koHTyp (L-C).
OcHoBbl ~ panuocBsizu.  bBilOK-CXeMbl — pajMOCTaHLIMH U
paguonprUEMHUKA.

OnTuka 3akoHbl OTpaxkeHuss U npenomiieHus. llomHoe BHyTpeHHee | BoimonH
otpaxxenue. [loctpoenue nzo0paxxeHuil B 3epKajiax U JIMH3AX. eHHue
Judpaxus 1 uHTEpPEepeHns. KOHTpP-X
[Ipunnnn [Mtolirenca-@Openens. u J1abop.
WuTepdepenius B TOHKUX TUIEHKAX. pabor,

JudpakimonHas pemeéTka Kak CleKTpaJbHbINA Mproop. TeCTH-
Cnextpanbnbiii  ananms. ®otosddexr: ombirer  Cronerosa; | POBAHHC.
3aKoHbI poTodPdekra, popmyna DHIITEHHA
[lonatue o romorpadguyeckoM MeToJe  TOJY4YEHUS H
BOCCTAHOBJICHUS] W300pa’keHUH.
AToMHas | 3akOHBI TEIUIOBOTO W3NIydeHHs: 3akoHbl Kupxroda, Credana-

duznka Bonbimana u Buna. I'mnoresa [Imanka. KsauntoBoe 0ObsicHeHUE
3aKOHOB  TEIUIOBOTO  M3iydeHusa. KopmyckyisspHO-BOJIHOBOM | Brimonn
ILyanusMm ceeta. Bonnsl ne bpoiis. €HHUE

Mopnens atoma Tomcona. OmnbiThl Pesepdopaa nmo paccessHuio | romari-
anp(a-yactul.  SnepHas Mojaens aroma. OMIIMpUYECKHE | HUX
3aKOHOMEPHOCTM B aTOMHBIX crnekrpax. ®opmyna baneMmepa. | 3anaHui,
Cnektp atoMa Bozopoza 1o bopy. Oneitel @panka u I'epna. TECTH-

CnoHTaHHoe W HWHAYLHMpPOBaHHOE u3NyuyeHue.  VHBepcHOe | poBaHUe.
3acejeHNe YpOBHEW akTUBHOHM cpelpl. OCHOBHBIE KOMIIOHEHTBI
jazepa. YCIOBUS yCWICHMs] U TeHepanuu cBeta. OcCoOEHHOCTH




JIA36pHOTO  M3JIyYEHHS. OcHOBHBIE THUNBI Ja3epoB M HX
IIPUMEHEHHS.
6 | dusuka XapakTepuCTUKH siipa: 3apsij, cocTaB, mMacca. Jledexr maccsl | Tectu-
a1pa aupa. OHEprus CBsI3U  SAEp. PanuoakTuBHOCTB. Bunel | poBanue,
PaZOaKTUBHOIO M3JIydyeHUs. 3aKOHBI PaJIMOaKTUBHOrO pacmaia. | pedepa-
Anepubie peakuuu. IlpaBuna cmemenus. Cunres suep. OCHOBBI | Thl
aTOMHOM HepreTuku. [loHsTHE 0 T03UMETPUN U 3alUTE.
2.3.2 3aHATHA CEMUHAPCKOIO THIA: (He NPedyCMOMpPEHbl).
2.3.3 JlabopaTopHble 3aHSITHS.
®opmMma
Ne
HanmeHnoBaHue 1a00paTOPHBIX paboT TEKYILEro
cemecTpa
KOHTPOJIA
1. - OmpeneneHne yCKOpEHUs CBOOOAHOIO MaJCHUs C TOMOIIbIO OtyeTsl 110
MaTeMaTHYeCKOIr0 MasiTHUKA. 1a00paTOPHBIM
- OnpeneneHre MOMEHTA UHEPLUU TBEPABIX TeJl C TOMOLIBIO paboram
KPYTUJIbHBIX KOJieOaHUI -] -] ---
- W3yuenue konebaHuii GpU3NYECKOro MaITHUKA.
- IIpoBepka teopemsl IlITeitnepa.
- M3mepeHue BSI3KOCTH KUKOCTH. == === 1] ---
- Omnpenenenne otHomenus tertoémkocteit (Cp/Cy) B razax.
2. - M3ydeHne pe3oHaHCa TOKOB U HaIIPSKEHUM. Otuersl 110
- M3MepeHue 351eKTpUUeCcKUX COTPOTUBIICHUM. 1a00paTOPHBIM
- M3mepenue 3/1¢c ICTOYHUKOB TOKAa METOJIOM KOMIIEHCAIUH. paboram
- JlerekTupoBaHuE OJJEKTpUYECKUX KosiebaHuil. U3yuenue|--- [/ --- /[ ---
BBIIPSIMUTENIEH.
- W3mepeHue AIuHBI  CBETOBBIX BOJH C  I[IOMOIIBIO
T(PaKINOHHON PEIIETKH. -l -] ---
- H3mepenue mokazaTensi MpeoOMIICHHsS (M CKOPOCTH) CBETa B
KHUAKOCTSX.
3. - N3yuenue BHemHero Gpororddexra. OTtyeTsl 110
- M3ydyeHue crieKTpoB pTYTH U HEOHA. 1a00paTOPHBIM
- HccnenoBanus p-N nepexonos. pabotam
- W3mepenus GoKyCHBIX pacCTOSTHUM ONTUYECKHX CUCTEM.
2.3.4 TlpumepHasi TEMATHKA KYPCOBBIX padoT (IPOEKTOB).
(KypcoBbie paboThI - He npedycmompeHnst).
2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUus JJI CAMOCTOSATeIbHOH pPadoThl
00y4YaIIHUXCS 10 TUCHHUILINHE (MOLYJIIO).
[Tepeuenp y4yeOHO-METOAMUYECKOTO OOECHEeYeHHUs] TUCHMIUIMHBI IO
Ne Bug CPC BBITIOJTHEHUIO CAMOCTOSITETbHON PabOThI
1 |2 3




1 [IIpopaGoTtka 1. Tpodumora T.U. Kypc dusuku: yde6. mocobue [nns By3on] / T.W.
y4eOHOTO Tpodumona. — M.: Akanemus, 2014.
(Teoperuyeckoro) |2. Meroauueckue pEKOMEHAAUU K OpraHu3aluu ayJIuTOpHOU U
Marepuaia BHEAYJIUTOPHOMN (CaMOCTOSITENIbHOM) pabOThI CTY/IEHTOB: METOJIUYECKUE

ykazanus / coct. T.I1. Cropoxkenko, T.b. I[TounHok, A.B. becnanos, H.B.
Jloza. — Kpacuonap: Kybanckwuii roc. yu-T, 2018. 89 c.

2 |Bemonnenue 1. Tpodumosa T.U. Kypc dbusuku: yue6. mocodue [nis By3os]/ T.U.
uHAMBUAYyabHBIX |TpodumoBa. — M.: Akanemus, 2014.
3aJlaHui 2. Meronuyeckue peKOMEHIAIMK K OpraHMU3alMd ayAUTOPHOH U
(moaroroBka BHEAYJIUTOPHOHN (CaMOCTOSITENIbHON) pabOThI CTYIEHTOB: METOJINYECKUE
COOOIIIEHHH, ykazanus / coct. T.I1. Cropoxkenko, T.b. I[Tounnok, A.B. becnanos, H.B.

MIPE3CHTALINI ) Jloza. — Kpacuomap: Kybanckwuii roc. yu-T, 2018. 89 c.

3 |lloagroroBka K 1. Meroauueckue peKOMEHJALMU K OpPraHu3alud ayJIUTOPHOU U
TEKYILEMY BHEAYAUTOPHON (CaMOCTOSATENIbHON) PabOThl CTYJCHTOB: METOAUYECKHE
KOHTPOJIIO ykasanus / coct. T.I1. Cropoxenko, T.b. [Tounnok, A.B. becnaios, H.B.

Jloza. — Kpacuomap: Kybanckuii roc. yu-t, 2018. 89 c.
2. Metoanueckie pEeKOMEHJAIMK IO BBIMOJHEHUIO JabOpaTOPHBIX
pabot. Onucanus 1a00paTOPHBIX padoT.

VY4eOHO-MeTOoIMYeCKUe MaTepuanbl Uil CaMOCTOSTEIbHONH paboThl OOydyaromMXcs W3
YHCiIa MHBAIK/IOB U JIMI C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 3710poBbst (OB3) npenocTasistoTcs
B (hopMax, aJaTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/JOPOBbS U BOCIIPUITHS HH(POpMALIUU:

JUist 1 ¢ HApyIIEHUSIMH 3PSHHS:

— B [1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JlJist U1 ¢ HApYIIEHUSIMH CITyXa!

— B mieyaTHoOU hopme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

J5ig U1 ¢ HapyIIeHUSIMA OTIOPHO-JBUTATEILHOTO amnmapara:

— B TIle4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA,

- B popme ayauodaiina.

JlaHHBINA TepeyeHb MOXeET OBbITh KOHKPETM3MPOBAH B 3aBUCHUMOCTH OT KOHTHMHI€HTA
o0ydJaronuxcs.

3. O0pa3oBaTesibHbIC TEXHOJIOTHH.

[pu peanu3zanuu y4eOHOW pabOTHI MO OCBOCHHUIO AMCHMILIMHBI «DU3UKaA» HCIOIb3YIOTCS

COBpEMEHHBIC 00pa30BaTEIbHBIC TEXHOIOTHH:
— aKTUBHBIC U MHTEPAKTHBHBIE POPMBI O0yUEHUS;
— HCCIIEIOBATENILCKUE METO/IbI B O0YUCHHH;
— npo0yieMHOe 00y4YeHHE.

Camocmoamenvras paboma 10 AUCIUIUINHE BKIIOYAET:

— CaMOTOATOTOBKY K Y4€OHBIM 3aHATHUSM 110 KOHCIIEKTaM, y4eOHOU JInTepaType, UHTEPHET
pecypcam;

— BBIIIOJIHCHUE JOMAaIITHUX BallaHI/Iﬁ (peHICHI/IC TUIIOBBIX 3a/1a4 U BBIITOJTHCHHUEC TBOPYECKUX
3aJIaHUM ).

JIns ui; ¢ OrpaHUYeHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI NPEIYCMOTPEHA OpraHU3aIlHs
KOHCYJIBTAIMI C UCTIOJIb30BAHUEM JJICKTPOHHOMU TTOYTHI.
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4. OueHoYHbIE CPEACTBA VIS TEKYIIEro KOHTPOJISA YCIIEeBAeMOCTH M MPOMEKYTOYHOM
aTTecTalMu.

Tekywyuit KOHmpO1p: COCTABICHUE U 3AIIMTAa TEXHUYECKOTO OTYETA IO BBITOIHIEMBIM
nabopaTopHbIM paboTaM MPAKTHUKyMa; MpoBepKa JOMalIHUX 3adaHuii. OTBEThl HA KOHTPOJIbHbBIE
BONPOCHI, NMPUBEJACHHbIC B OMHCAHUAX PAOOT U Ha JOIMOJIHUTEIbHBIE BOIPOCHI, KacarolIHecs
COOTBETCTBYIOIIUX PAa3AeIOB OCHOBHOM JHUCHHUIUIMHBI; OJNUIl — OMPOCHI MO KaXJAOMY paslieny
IPOrPaMMBI.

Ilpomesrrcymounnlit KOHmMpPOJib: SK3aMEHBI B KOHIIE 2-TO U 3-TO CEMECTPOB.

Hmozoewlii KOHmMPpOJib. 3K3aMCH B KOHIIE 4-ro ceMecTpa.

CprRTypa OLHCHOYHBIX CPEACTB AJIHA TeRymeizi H l'[pOMe)KyTO‘IHOﬁ arrecranuun

Kon Pe3ynbrarel 00yueHus HaunmenoBanue
Ne | m HamMeHOBaHUe OLIEHOYHOI'O CPEICTBa
n/m WHJMKATopa Texymmit IIpomexy-
KOHTPOJIb TOYHas
aTTecTrauus
1 NOIIK-4.1. 3Hnaem - kak ucnoib3oBath 0azossie | Tect 1. Bonpocel Ha
Hcnonb3yer 3HaHHA B 0O0OJacTM MaTeMaTUKH U sK3aMeHe 1-
0a3oBble 3HaHUS | GU3UKM TpU IUJIAHUPOBAHUU pPabOT 3 1-3. |10
B o0jactu XUMHUYECKON HAIPABJIEHHOCTU anadi 1-3. '
MaTEMaTUKU U Ymeem - wucnonbp3zoBaTh 0a3oBbIE Bompocer Ha
(bH:ﬂI/IKI/I IIpu 3HaHUd B O00JIaCTM MAaTreMaTHKA U BHI/IH‘OHPOC JK3aMEcHE
IUIAHUPOBAHUU W3UKM TpU IUIAHUPOBAHUHU pPadOT
P ¢ p P p 1o teme | 11-19.
pabot XUMUYECKON HAIPAaBJIEHHOCTH
XUMHYECKOM Bnaoeem- criocoGHOCTb0 | MeXaHuKa u
HAIIPABJICHHOCTH | HCTIONB30BATh 0A30BBIE 3HAHHMS B | MONEKyssp- | DOTIPOCH Ha
JK3aMEHe
obyacTi MaTeMaTUKH W (DU3UKHK IPH | yag usmxa.
IUTAHUPOBAaHUM  PabOT XMMHUYECKON 20-26.
HaIpaBJIECHHOCTH
2 NOIIK-4.2. 3naem — kak oOpabarteiBaTh 1aHHble | Tect 2. Bormpocsl Ha
OO6pabatbiBaeT C UCIOJIb30BAaHUEM CTaHAAPTHBIX Sanaun 4,5. | sx3amene 1-
JTaHHBIE C CHoCc000B anmnpoKCUMalun
bmum-ompoc | 16
HCIIOJIb30BaHUE YUCJIEHHBIX XapaKTEPUCTHUK
M CTaHJapTHBIX Ymeem - obOpabareiBaTh gaHHBIE C | 10 TEME «ONEKTpOM
coco0oB HUCITIOJIB30BAHUEM CTaHAApPTHBIX «9HCKTp0M arge-THU3M).
anIpOKCHMAIUK | CIOCOOOB anmpOKCUMAIUN YHCIEHHBIX
arHe-Tu3m». | Bonpocel Ha
YUCJICHHBIX XapaKTePUCTHK
XapaKTEPUCTUK Braoeem- criocoOHOCTHIO 00pabOTKH banu-omnpoc | sk3amene 1-
JAHHBIX C HCIIOJIb30BAHUEM CTaH- | IO TEME 20
JapTHBIX CIOCOOOB  ANMNPOKCUMALMH | (Omrukay. | «OmTmKay.
YHUCJICHHBIX XapaKTEePUCTUK
3 NOIIK-4.3. 3naem — xak wuHTepnperuponath | Tect 3.
WuTepnperupyeT | pe3yiabTaThl XUMUYECKUX HAOIIOACHUI
pe3yNbTaThl C  UCHOJb30BaHUEM  (PU3HUYECKUX
XUMHUYECKHX 3aKOHOB U NPEACTABICHUN
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HaOmoneHut ¢ | Ymeem - UntepripeTupyet pe3ynabTathl | 3amava 6. Bomnpocel Ha
WCIIOBb30BAHUEM | XMMHYECKUX HaOII0IeHU c sK3amene 1-
busznueckux HCII0JIb30BaHUEM buznyeckux 5 20

3aKOHOB Y | 3aKOHOB U IIPEJICTABJICHUM JTHI-OTpOcC 1o TemMe
Mpe/ICTaBICHUN Bnaoeem - ciocoOHOCTBIO MHTEpIIpe- | IO TEME «ATOM-Hast

TUPOBATh PE3YNbTATBl XHMHYCCKHX | «(ATOMHAs M | M sepHas
HAOMIOIEHUH  C  UCHOJb30BaHUEM
buznIecKux 3aKOHOB u
MpeCTaBICHUI usukar

sanep-Has buzuka»

D¢ heKTUBHOCTh y4eOHOW NEATeTLHOCTH OaKalaBpOB OIEHHMBAETCS 1O OayuibHO-
PEUTUHIOBOM CUCTEME.

B y4yeOHOM mporecce MCHONB3YIOTCS AaKTUBHBIE M WHTEPAKTHBHBIE (DOPMBI MPOBEACHUS
3aHATUN: TPE3eHTalus, IUCKYCCHs, pa300p KOHKPETHBIX CUTYyalluid, TBOPYECKHE 3aJaHUS,
MO3TOBOH IITYpM, paboTa B MaJIbIX TPYIIIaXx.

Yuebno-noznasamenvHvle 3KcKypcuu — BaXHBIA 3JIEMEHT 00pa30BaTeIbHOrO IMpoliecca.
[Tpexxne Bcero, 3T0 3KCKypcuu B actpodmsmueckyro obcepBaroputo Kyol'Y, B maboparopuro
HAHOTEXHOJIOTHUH, B criel1adopaTopun eCTECTBEHHBIX (PaKyIbTETOB.

DKcKypeuu B abopaTopun “Om3Hec - HHKybaTopa™:

- MEMOpaHHbIE TEXHOJIOTUH,
- BBIpAIIMBaHNE MOHOKPHUCTAJIOB JUII KBAHTOBOH 3JIEKTPOHUKH.

OneHka KauecTBa OCBOCHMS MPOTpaMMbl BKIIIOYACT TEKYIIUH KOHTPOJIb YCIIEBAEMOCTH,
IPOMEKYTOUHYIO aTTECTAIMI0 OOYYAIONIMXCs, HMTOTOBBIC 3a4€TBl M SK3aMEHBI B KaXJIOM
ceMecTpe.

Texymuii KOHTPOJIb M TPOMEXYTOUYHAsI aTTECTAlMs BEIYTCS MO PE3yIbTaTaM BBIITOJIHEHHS
1ab0opaTopHBIX paboT, TOMALTHUX 3a/laHU U KOHTPOJIBHBIX padoT.

B koHIIe KaX10T0 pa3/iena NPOBOJAUTCS TaK Ha3bIBAEMBIH “OJIMII-OTPOC”’, KOTIa CTYACHTHI TYT
e, ToCIe HOMepa 3a/laHHOTO BOMpoca, NMUIIYT (GOpMynbl U (WJIM) ONpEAeTeHHs, PelIaroT
“KOpOTKHE” 3aJauH.

4.1 ®oHja OLEHOYHBIX CPECTB JIA MPOBeIeHHUs TEKYIEero KOHTPOJIs.

Ilpumepvr mecmoes:

Tecm 1
Ne Bonpocs Bapuantel  oTBETOB
1 2 3 4
1 | YpaBHeHHE paBHOYCKOPEHHOTO ABWXKEeHUs | S=Vi S=at?/2 | V=at/2 h=gt?
2 | Mmmynbe Tena (KOJTMYECTBO IBUKCHHUS) mv, | ma, | mr, | mvr
3 | YpaBHeHUe HEpa3phIBHOCTH NTOTOKA: CONSt = PV, mgh, SV, hv
4 | 3axon boiins — MapuorTa: Const=.... SV, TV VP Jo
5 | YpaBHeHHE PaBHOYCKOPEHHOTO BPANCHHS o=t e=do/dt  @=¢t?2  M=Je
Tecm 2
Ne Bonpocs Bapnantel  oTBETOB
1 | 2 | 3 | 4
1 3akon OmMa Q=It, P=UI, I=U/R, j=o/E
2 | Omnrmyeckas cwia JIMH3EL D=1/F, R=2F, k=H/h, D=2F
3 | DnexTpoABMKYIIAs cujla HHAYKIUU, € = .. IR, -Ldl/dt, dQ/dt, -dd/dt
4 DHeprust CBSI3U sJIpa, E=... mgh, mc?, Amc?, mv?/2
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Tecm 3
Ne|Bonpocus BapuaHTel  OTBETOB
1 | 2 HE
1 | CBeTOBOI NOTOK U3MEpsIeTCS B ... JIOKCax | JroMeHax | kaHjenax
2 | BakoH cmemenus Buna 91o ... A=bT | b=MT | A=b/T
3 | U3 3akona JlambGepra cienyer, 4To ... L=nM | M=znL | ML==n
4 | o-pacman spa 9TO U3TyUEHHE . . . NEeKTPOHOB | (GoTOHOB | stmep renust

Ilpumepwt 3a0au:

Tema: Cucremsl oTcuéra. [IBKeHHE EPEHOCHOE, OTHOCUTEIBHOE U aOCOIOTHOE.

3aoaua 1. HaiiTu Bce CKOPOCTHM M YCKOpPEHHUSI ropoja, BBIOpaHHOrO Ha Triiodyce, B
yKa3zaHHOE BpeMsl Tofla M BpeMsl CYTOK. (V kaocooeo cmyoenma c60ti 20poo u pasHvle 8pemMeHd.
Jlezko nonyuaromes uHOUBUOYAIbHBIE 3A0AHUSL).

3aoaua 2. Onpenenuth cuiny Kopuonuca, neHCTBYIONIIYIO Ha OIMH IOTOHHBIM METp
Oepera BeiOpanHOi Bamu pexu (pyubs).
Tema: ]JIBmxeHue CBOOOJIHO MAJAIONIUX TEI.

3adaua. Teno Opocunu MoOJ YrJiOM @ K FOPU3OHTY co ckopocteio V . Haiitu Bce
[apaMeTphl IBUKEHHUS: JaIbHOCTD II0JIETA, BBICOTY IIOABEMA, BPEMS I10JIETA, KOHEYHYIO CKOPOCTh,
MUHUMANbHBIN painyc KpUBU3HBI TpaekTopun. COpOTUBICHHE BO3AyXa HE yUUThIBaTh. ClenaTh
PHUCYHOK.
(3adasas paziuynvle snavenus a u V, noayuum cepuio 8apuaHmos).

Tema: BBITOBBIE JIIEKTPOCETH.
3aoaua. Onpenenautb ce4eHue MPOBOJOB, MOABOISAIINX IEKTPOIHEPTUIO K BallleMy JOMY
OT TOJICTaHIINH, €CIIU: TIOTEPH Ha MPoBoJax He Oosee 5%, mpeaenbHas IIIOTHOCTh TOKA
ans amromuans = 20 A/mm? (a1 meau = 30 A/vm?).
Tema: TlpaBuia Kupxroda.
3aoaua. Tpu mnapannenbHO COENMHEHHBIX AKKyMYJSITOpa MMEIOT BHYTPEHHHE
conpotuBiienus mo 1 (2, 3) Oma. HaliTu Toku B BeTBAX, eciau JJIC UCTOYHUKOB (8
6onbmax) paBHbl unciy OykB B Bamux @. U. O., cOOTBETCTBEHHO.
Tema: ®oToMeTpus.
3aoaua. OnpenenuTh OCBEUIEHHOCTh Ha CBOEM paboueM CToJIe, CUNTAast HACTOJIBHYIO JIaMITy
TOYEYHBIM UCTOYHUKOM cBeTa. [IocTpOUTh N30TIOKCHI.
4.2 ®oHJ OLIEHOYHBIX CPE/ICTB A5 MPOBEJAeHNs MPOMEKYTOYHOI aTTecTAlNH.
Takol BUII KOHTPOJIS, KaK “‘OJUI-OMPOCHI”’, TO3BOJISET OMEPATUBHO MPOBEPUTH KAYECTBO
YCBOEHHSI OT/IEIBHBIX TEM U MPOTPaMMBbI B IIEJIOM.

Ilpumep d1anka ona 6auy-onpoca u KOHMPOALHOU pAdOmBbL.
Tema 1 - Mexanuxa. Tepmoounamuka u monexkynapnas gusuka.

I'pynma CrynenTt(ka)

1.]lano ypaBHenue msmxenus S(t) = 20t — 5t2. Tloctpouts rpauk CKOpOCTH 3a TepBble 5
cekyHn (¢ wHTepBasioM 1 cek). [lpuBenuTe mpuMep TAKOTO  JABUIKCHUS.




13

2.Hanucath (opMynbl, COOTBETCTBYIOIIME 3aKOHAM COXPAHEHUSA: HUMIIYJIbCca, MOMEHTa
UMITYJIbCA, IIOJTHOM MEXaHUYECKOU SHEPIUH.

3.Ilo kaxoii popmyne MOXKHO HAMTH 1-F0 KOCMHUYECKYIO CKOPOCTH PAaKEThl OTHOCHTEIHHO
Comnnna?

4.0npenenuTs UMIYJIbC CUIIBI, JEHCTBYIOLIEH HA TYIII0, TP BBICTPEIIE U3 pyXbsi. Macca mynu
10 1, e€ ckopocth 500 m/c.

5.0mnpenenuTh MIOTHOCTh KUCJIOPOAA IPU KOMHATHBIX YCIOBHSX.

6.0mpenenuth T ropenus raza B nunuaape [IBC, cunras ero uaeanbHON TETUIOBOM MalTMHON
c K.ILJ. 40 % u TeMIIepaTypoi BBIXJIOTIHON TPYObI 200°C.

Kputepumn onieHKH 0TBETOB HA BONPOCHI:
OTtBeThl Ha Kaxabli Bompoc oneHuBaroTcs B 6amtax ot 0 go 1. [To cymme 6amnoB
OTIPEJIEISETCS OIICHKA IO IIIKaJIe COOTBETCTBUMA.

IlIkana coomeemcmeuit 6an106 U OUEHKU 3a OMeemsl Ha 6 6ONPOCOE:
0 1 2 3 4 5 6 OaJuIBI

------------ e e
| 0 | 1 | 2 | 3| 3|4 | 4|5 | 5 |5 omeHka
Hanpumep: cymme 6amnoB oT 2 10 3 COOTBETCTBYET OIIEHKA 2; cymMMe 0aljioB OT 5 70 5.5
— OLIEHKa 5-.

Bonpocskl Uist MOATOTOBKH K dK3aMeHYy (2-if cemecTp):

1. OcHoBHbIE MOHATHS KUHEMATUKHU IOCTYNATEIbHOIO JIBUKEHUS: MYyTh, NEpeMeIleHue,
CKOPOCTH, YCKOPEHHUSI.
OO11iee ypaBHEHUE MOCTYNATEIbHOT'O JBUKEHHUS.
OO1iee ypaBHEHHE BpallaTeIbHOTO JABHKEHHMSL.
CrnosxeHue CKOpoCTel U YCKOPEHHH MPH CII0KHOM JIBUYKEHUH.
WMuepunanpHble CUCTEMBI OTCUYETA U 3aKOHBI HproTOHA.
3aKOH BCEMUPHOIO TATOTEHUS.
CBoOoaHOE najieHue Tell.
Heunepuuansusie cuctemsl. Cuna Kopuommuca.
HMnynbc Tena ¥ 3aKOH COXPaHEHUS! UMITYJIbCa.
. MOMEHT MHEPIIMU MaTEPUAIBHOM TOYKHU U TBEPIOTO Tea.
. Teopema Illteitnepa.
. Kuneruueckas sHeprus Bpalaromerocs Tena.
. MoMeHT nmnynbca MaTepuaJbHON TOYKH M MEXAHUYECKON CUCTEMBI.
. 3aKOH COXpaHEeHMsI MOMEHTa UMITYJIbCA.
. 3aKOH COXPaHEHMsI TOJIHOM MEXaHUYECKOW YHEPTUHU CUCTEMBI.

LCoNoOAWN

N ol ol
ODhwWwNE O



14

16. 3akOHBI THAPOCTATUKU U THAPOAMHAMHUKH.

17. CraunonapHoe TeueHue UIeaIbHOMN )KUIKOCTH.

18. YpaBHeHHe Hepa3pbIBHOCTH MOTOKA.

19. YpaBuenne bepuymm.

20. IlepBoe HauagO TEPMOAMHAMUKH.

21. M3omporiecchl B HICATBHBIX ra3ax.

22. O0beIMHEHHBIN Ta30BbIi 3aKOH.

23. TIpeoOpa3oBaHue TEIIOTH B MEXaHUYECKYIO PaboTy.
24. Iuxn KapHo u ero ko3hGUIMEHT MOJIE3HOTO EHCTBHUS.
25. DHTpoOnHSL.

26. 4-XTaKTHBII IBUraTellb BHYTPEHHETO cropanus. Ero kpyroBoil UK U TEIJIOBOM GanaHc.

Ipumepyt 3x3amenayuonnvix dunemog (2-it cemectp):

MuHKMCTEePCTBO HAYKHU M BbicuIero oopasosanusi Poccuiickoit ®@enepaunu
®I'BOY BO “Kybanckuii rocyiapcTBeHHbI YHUBepcuTeT”
Kadgpeopa gpusuku u ungpopmayuonnvix cucmem
Hanpagaenue noaroroBku: 04.03.01 Xumusa
JducounimHa: Puzuka
BUJIET Ne 1

1. VYruoBas CKOpOCTh, YTJIOBOE YCKOPEHHUE. Y PaBHEHHE BPAIIATEIHLHOTO JBUKCHHUS.
2. YpaBHeHwus TemioBoro Oamanca. [Ipumepst.
3.

[Tapoxon unér mo pexke or myHKTa A 10 nmyHkTa B co ckopoctbto 10 xm/dac, a o6paTHO — co
ckopocThio 16 km/dac. HaliTi cpetHIOI0 CKOPOCTh MMapOX0/ia U CKOPOCTh TEUCHHS PEKH.

3asedyrowuil kagedpotl uzuku u UHGOPMAYUOHHBIX cucmeMm HM. bocamos

MuHucTepcTBO HayKu U BeIciero oopasosanust Poccuiickoit ®denepanun
PI'BOY BO “Ky0anckuii rocy1apcTBeHHbIN YHUBepcHTET”
Kadgheopa ¢puzuxu u ungpopmayuonnvix cucmem
Hanpasaenue noaroroBku: 04.03.01 Xumus
JucouniamHa: Puzuka
BUWJIET Ne 2

1. 3akonsl HeroToHa.
2. Uwuxn Kapno. Teopema Kapno. K 11 1 neansHoM TEMI0BOI MaIllMHEI.
3. Teno, OpouieHHOE BEPTUKAIBHO BBEPX, yMajio Ha 3eMiro uepe3 6 cekyHa. Hamucarbs ypaBHeHME
JBUKEHUS U IOCTPOUTH rpauK CKOPOCTH (OT BPEMEHH).

3aseoyrowuii kagedpou uzuku u UHGOPMAYUOHHBIX CUCTIEM H.M. boeamos

MuHucTepcTBO HAYKHU U Bbiciiero oopazoBanusi Poccuiickoii @enepannu
PI'BOY BO “Ky0anckuii rocyiapcTBeHHbI YHUBepcHTeT”
Kadgheopa gpuzuxu u ungpopmayuonnvix cucmem
Hanpasaenue noaroroBku: 04.03.01 Xumusn
Jucuuniuna: Quzuxka
BUWJIET Ne 3
1. 3akoH coxpaHeHUs MOJHON MeXaHW4YecKoi sHepruu. [Ipumepsr.
2. AOCONIOTHBIE CKOPOCTH M YCKOPEHHS TIPH CIIOKHOM BpalaTeIbHOM JBIKeHHHU. [Ipumep.
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3. B ogHOM U3 ceueHmit TOpU30HTAIBHONU TPYOKH BOJIa TEYET CO CKOPOCTHIO 1 M/C MPH CTaTHYECKOM
nasiienuu 12 kIla. Kakum Oynet naBieHue Bobl Ha CTEHKH TPYOKH B APYTOM CEYEHHUH, T1I€ CKOPOCTh

TeueHus 3 m/c?

3asedyrowuii kagedpotl uzuxu u UHGOPMAYUOHHBIX cUCmeM H.M. Boeamog

Ilpumep 6nanka ons 6auy-onpoca u Konmpoawvrou pavomot (3-ii cemecmp):

Tema-2 Inekmpocmamuka u NOCMOAHHbBLI HMOK:
I'pynna CryneHnt(xa)

1. 3aodaua: Tlo moBepxHOCTH IIapa paguyca 60 cM paBHOMEPHO pactpeacsiéH 3apsa 50
HKn.  Omnpenenuth  Hanpsok€HHOCTH  MMOJISI M NOTEHHMAl B LIEHTpE  HIapa.

2. Harucath Gopmyiiel Becex 3akoHOB Oma

3. Hanmucatb popmysibl, COOTBETCTBYIOIIUE CICAYIOIIUM 3aKOHAM U TIOHSATHUSIM:
- HanpsDKEHHOCTH U MTOTEHIIUAT OISl TOYSYHOTO 3aps/aa

- HaHpH)KéHHOCTB 0JIsI OECKOHEYHOH PaBHOMCPHO Bapﬂ)KeHHOﬁ IIJIOCKOCTHU

- 3akoH Kynona:
- 3aKOH BceMHpHOro TAroreHus:
4. 3aoaua: lan toveunslii 3apsag Q = 60 mxKn.  HaiiTu monHblii MOTOK BeKTOpa
HanpspkéaHocTy E uepes cheprueckyro moBepXHOCTb, €CITH:
1 — 3apsin pacnonokeH B eHTpe chepuuecKoil MOBEPXHOCTH
2 - 3aps] pacIoioKeH BHE chepbl
3 - 3apsi pacroyiokeH BHYTpH chepsl,
HO CMEIIEH OTHOCUTENILHO LIEHTPA

5. OnpenenuTe MOIIHOCTH OBITOBOTO 3JIEKTpOYAWHUKA, €cid | JUTp BOABI B HEM
3aKuMnaer 3a 6 MUHYT.

6. Tpu akkymynsaTropa C pa3HBIMH 03.1.C.(€1, €2, €) W pPaBHBIMU BHYTPEHHHUMU
COTMPOTHUBIICHUSAMH COCJAMHEHBI TapayienbHo. HapucoBaTh cxeMy ©  COCTaBUTH
HE00X0IUMBbIE YpaBHEHUS JUTSt onpeneneHus TOKOB B BETBSX.

Bonpocs 11 moAroTOBKH K 3Kk3aMeny (3-if cemecTp):

Dnekmpuuecmeo u MacHemusMm:
1. Dnexrpuueckue 3apsabl. 3akon Kymona.
2. DJEKTPUYECKOE ITOJIC U €T0 XapaKTEePUCTUKH (HAPsHKEHHOCTD, TIOTEHITHAN), Tpadrueckoe
n300paxKeHue.
Teopema Octporpaackoro-I'aycca u €€ mpuMeHeHUs K pacy€Ty INEKTPUUECKUX TOJIEH.

MeTaJiibel U TUDJICKTPUKH B SJICKTPHIESCKOM TIOJIE.

DOnekTpoéMkocTh. KoHeHcaTopsl. JHEprus 3aps»KeHHOTO KOHACHCATOopa.
3akonsl Oma, [xoynsa-JIenna.

[TpaBuna Kupxroda. 3akoHbI 3IEKTPOIU3A.

No ok w



8.

9.

10.
11.
12.
13.
14.
15.
16.

NSO AWNE

X

10.
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MaruuTHOe 1oJie U ero xapakrepuctuku. [Ipupoga Mmaruerusma.

3akoH buo-Casapa-Jlamuiaca u ero npuMeHeHHs K pac4€Ty MarHUTHBIX NOJIEH.
JBrxenue 3apsa0B B MaruuTHoOM mosie. Cuia Jlopenna, cuna Amnepa.
DJNIeKTpOMarHuTHast MHIYKIUS U CAMOMHAYKITHSI.

Tpanchopmaropsl. DIeKTPOABUraTeNN, TEHEPATOPHI IEPEMEHHOTO TOKA.
3akoH OMa B 11enH nepeMeHHOro Toka. ConpoTHUBIIEHUS . aKTUBHOE, pEAKTUBHOE, ITOJIHOE.
Bekropuble auarpaMMsbl. Pe30HaHChl TOKOB M HAIPSKEHUM.

Toxu @yko. CkuH 3P PexT.

Hua-, napa- u peppoMaraeTu3sm. MarHuTHble MaTepHabl.

Onmuxa:

[Ixana 31eKTPOMarHUTHBIX BOJIH.

®uznyeckas IpUPoJIa BOJIH Pa3INYHBIX IMANIa30HOB.

3aKOHbI FT€OMETPUYECKOU ONTUKH.

[TosiHOE BHYTpEHHEE OTPAXKEHHUE.

[TocTpoenue nzobpaxeHuii B 3epkaiax u JIMH3aX.

. ®opMyIia TOHKOM JIMH3BI.
. HTepdepenuns cBeTa, 1IBETa TOHKUX MIEHOK.
. Audpaxuus cera, npuniun [ roiirenca. Jndpakuunonnas pemerka.

33KOHLITCHHOBOFOPBqueHHH.
OCHOBHBIE TTOHATHSA (I)OTOMeTpI/II/IZ CBETOBOM IIOTOK, CH1JIa CBCTA, OCBCH_[éHHOCTB, CBCTOBAasi

oTaava.

11.
12.
13.
14.
15.
16.

17.
18.
19.
20.

1.
2.

JroMuHecneHIys U €€ pa3nuyHble Buabl. 3akoH CTokca.

HcTouHuKY CBETA: TEIIOBBIE, Ta30pa3psiiHbIE, TIOMUHECIICHTHbIE, CBETOAUOHbIC
®oTor¢ ekt (BHYTpEHHHIA U BHEIIHHIA), ypaBHEHHE DWHINTEHHA.
KopnyckynsapHo-BosiHOBOW nyanu3m. Bonnsl ge bpoins.

ONEKTPOHHBIM MUKPOCKOII.

OnTuyeckre KBaHTOBbIE TeHepaTOPbI (Ja3epbl): MPUHIIMII IeHCTBUS, CBOICTBA U3ITyUCHHUS,
KJaccu(uKanus, IPUMEHEHHS.

OcHOBBI CIIEKTPANILHOTO aHanu3a. CHIEeKTPhl U3Iy4EHUs U MOTJIOIIEHUS.
[TpusmenHbIe U 1M} paKLIMOHHBIE CIEKTPAIbHBIE TPUOOPHI.

[Tonsspuzanus ceera. Buabl noiaspusanu.

3axoH OpeHens A CKOpOCTeH cBeTa B KpUCTAJLIAX.

Ipumeput Ix3amenayuonnvix Gunemos (2-i cemectp):

MuHMCTEpCTBO HAYKHU U Bbiciiero oopazosanus Poccuiickoii @enepannu
®I'BOY BO “Kyb6anckuii rocyAapcTBeHHbIH YHHBepcUTeT”
Kadgheopa ¢puzuxu u ungpopmayuonnvix cucmem
Hanpasaenue noarorosku: 04.03.01 Xumusn
Jducuuniunna: Pusuka
BUWJIET Ne 1

3akoHbl OMa (B 1ETAX MOCTOSTHHOTO TOKA).
OnTHyeckre KBaHTOBbIE T€HEPATOPHI (J1a3epbl): IPUHIIUII IEHCTBUS, CBONCTBA U3JTY4YEHHUS.

3adaua: OnpenenuTh ATUHY BOJIHBI e Bpoilns 1uist 37€KTPOHOB, YCKOPEHHBIX HaNpsKEHHEM

1xB.

3asedyrowuii kagedpotl uzuxu u UHGOPMAYUOHHBIX cUCmeEM boecamos HM.

MuHuCTEpCTBO HAYKHU U Bbicuiero oopaszosanus Poccuiickoii @enepanun
®I'bOY BO “Kyb6anckuii rocyfapcTBeHHbIH YHUBepcUTeT”
Kadgheopa gpuzuxu u ungpopmayuonnvix cucmem
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HanpasJisienune noarorosku 04.03.01 Xumus
Jducunnimna: Qusuka
BUJIET Ne 2
1. TlonHoe BHYTpEHHEE OTpaKEHHE.
2. IlpaBuna Kupxroda.
3adaua: OnpenenuTs MOIMIHOCTh u3nydeHus CoiiHLa, cyuTast ero abCOJIFOTHO YEPHBIM TEJIOM.
Temmnepatypa nosepxnocta Connua 6000 K, paguyc Connua 700 Mwm.

3asedyrowuii kagedpotl uzuxu u UHGOPMAYUOHHBIX cUCmeM bocamos HM.

MuHHCTEpCTBO HAYKHU U Bbiciiero oopasosanus Poccuiickoii @exepanuu
®I'BOY BO “Kybanckuii rocy1apcTBeHHbIH YyHUBepCcUTeT”
Kadgheopa ¢puzuxu u ungpopmayuonnvix cucmem
HanpasJisienune noaroroBku 04.03.01 Xumus
Jducuunimna: Pusuka
BUWJIET Ne 3
1. IlpaBuna noctpoeHus H300pakeHUN B BOTHYTOM 3€pKaje.
2. OCHOBBI aTOMHOM SHEPTETUKH.
3adaua: Onpenenuth TeMIEpaTypy HHUTH JIaMIbl HaKaJlWBaHUS MOIIHOCTHIO 100 Br.
Koadduuument cepoctu Hutu pasen 0,4. Jlnamerp v ATUHY HUTH OLEHUTE CAMOCTOSTEIHHO.

3asedyrowuii kagedpotl uzuxu u UHGOPMAYUOHHBIX cucmeMm boeamos HM.

Ilpumep onanka ona oauy-onpoca u Konmpoawvhou pavomst (4-it cemectp):

Tema 3 @u3uxka amoma u amomMHO20 A0PaA:
I'pynna Crynent(ka)
1. Ckonbko BoJH Jie bpoiiis ynoxurcs Ha 2-if opoure atoma Bogopoaa? M mouemy?

2. Kakoii mepexo/ Ha cxeMe ypOBHEH dHEPrHH aToMa BOJOPO/ia COOTBETCTBYET
“kpacHoit* rpanuiie GporodddexTa c MOBEPXHOCTH 13?7

3. Kakum HamnpsipkeHreM HaJio yCKOPUTH MPOTOH, YTOOKI ero A 1ie bpoins
COOTBETCTBOBAJIA A “max” B CIIEKTPE 3BE3bI ¢ TeMiiepaTypoit 4000 K?

4. C kakod CKOPOCTBIO JOJKEH IIeTeTh DJEKTPOH, YTOOBl BO30YIUTH MEPEXO/,
He0OXO0aUMBIN B 3a1aue No2?

5. Jlomucathb ypaBHeHME pacnaja sapa: 22Tho =a +. ..
VKa3aTh COCTAB MOJYYEHHOTO H30TOMA.

6. OTIpeennTh YIETBHYIO SHEPIUIO CBA3H B SApe H30Toma “Hey.

Bonpocsl 1Jist IOATOTOBKH K 3K3aMeHy (3-if cemecTp):
Amomnas u s0epras guzuxa:



1
1

12.
13.

Omneiter Pesepdopna. SAnepnas (turanerapHas) MOJACIb aToOMa.
. Omnupuueckas ¢popmyna baasmepa.

ITocrynatel H. bopa.

1
2
3.
4. Teopus atoma Bojopoza no bopy.

5. DHeprernyeckue ypoBHH. CepHUH CIICKTPAIBHBIX JIMHUM.
6.
.
8
9
0
1

CHMBOJIBI aTOMOB (s11€p), UX COCTABBI U MacChl.

. OcHOBHBIE CBOMCTBA AACPHBIX CHUJIL.

Mojenu aTOMHBIX sAJIED.

. Jledekt macchl sapa.

OHeprus CBA3M aTOMOB U si7IEp. DHEPrus AAEPHBIX PEAKIIH.
OCHOBBI aTOMHOM SHEPIE€TUKHU.
JocTmwkeHust ¥ Ipo0IeMbl TEPMOSIEPHOTO CUHTE3A.

PannoaktuBHOCTH. [Ipupona, cBolicTBa anbda-, 6eTa- U raMma —Irydei.

14. EctecTBeHHas U UCKYCCTBEHHAs palOaKTUBHOCTb.

15

. I[IpaBuna cmemenus. PagnoakTuBHbIE psibl (CEMEHCTRA).

16. 3aKOHBI PaJMOAKTUBHOTO PACIIaIa.
17. Hykauabl: U30TOIBI, H300apbl, H30TOHBI.
18. AKTHBHOCTb PaIMOHYKIIUJIOB.

19.
20.

OCHOBBI JJO3UMETPUU H 3aIIHUTHI.
biok cxema aToMHOT0 peakTopa.

Ipumepol rx3amenauyuonnvix ounemos (4-it cemectp):

1. Omnertel Pe3epdopaa. SneprHas (ruanerapHas) MOJIEb aToMa.

18

MuHHMCTEpCTBO HAYKHU U BbicLiero oopasosanus Poccuiickoii @enepanun

®I'bOY BO “Kyb6anckuii rocyiapcTBeHHbIH YHHUBepcUTeT”
Kadgheopa ¢puzuxu u ungpopmayuonnvix cucmem
Hanpasienue noaroroBku: 04.03.01 Xumusn

Jducuunimna: Qusuka
BUJIET Ne 1

2. AXTUBHOCTH PaJIMOHYKJIH]IOB.

3adaua: OnpenenuTh YAETbHYIO JHEPTHIO CBA3M HYKJIOHOB B M30TOME %04,

3asedyrowuii kaghedpori usuku u uHGoOpMayUOHHbIX cucmem

bocamose H.M.

MuHMCTEpCTBO HAYKHU U Bbiciiero oopazosanus Poccuiickoii @enepannu

®I'BOY BO “Kyb0anckuii rocyfapcTBeHHbIH YHHBepCUTET”
Kadgheopa ¢puzuxu u ungpopmayuonnvix cucmem
Hanpasaenue noaroroBku: 04.03.01 Xumus

Jducuuniunna: Pusuka
BWJIET Ne 2

1. Tlepssriit noctynar Hunsca bopa.
2. OCHOBBI aTOMHOW YHEPTETUKHU.
3aodaua: OnpenenuTh 2-i MOTEHIHAT BO30YKICHUS JJIEKTPOHA B aTOME BOAOPO/IA.

3asedyrowuii kagedpotl uzuxu u UHGOPMAYUOHHBIX cUcCmeM

4.2.1 Kpurepun onleHKH NIPH NPOMEKYTOYHON aTTeCTalMu:
Kpumepuamu ycmnozo omeema 6y0ym gvicmynams cieoyioujue Kayecmea sHaHUi:

boeamos HM.

-IOJIHOTA — KOJIMYECTBO 3HAHMI 00 n3yduacMoM 06’bCKTC, BXOJAIIUX B IIPOIrpaMMy;,
-TJ'I}/6I/IH8. — COBOKYITHOCTb OCO3HAHHBIX 3HAHUH 00 O6’bCKTe;
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-KOHKPETHOCTb — YMEHHE PaCKPBITh KOHKPETHBIE MIPOSIBICHNS 0000IEHHBIX 3HAHUH (JJOKa3aTh Ha
IIpUMEpPax OCHOBHBIE MOJI0KEHMS);
-CUCTEeMHOCTb — MIPEJCTAaBICHUE 3HAHUI 00 00BEKTE B CHCTEME, C BBIICJICHUEM CTPYKTYPHBIX €&
3JIEMEHTOB, PACIIOJIOKEHHBIX B JIOTUYECKOH ITOCIIEI0BATEILHOCTH;
-pa3BEPHYTOCTH — CIIOCOOHOCTD PAa3BEPHYTh 3HAHUS B PSJI IOCIIEI0BATEIILHBIX IIAT0B;
-0CO3HAHHOCTh — MOHWMMAaHHE CBI3CH MCXKAY 3HAaHUAMH, YMCHUC BbLIACINTH CYHICCTBCHHBLIC U
HECYIIIECTBCHHBIE CBSI3H, IO3HAHHUE CITOCOOOB U MPHHIUIIOB ITOJYYESHUS 3HAHHH.

Kpumepusmu nucomennozo omeema u npakmuueckozo omuéma 0yOym 6biCMynamo
credyiowue Kaiecmed 3HaAHUiL:
- IOJTHOTA — KOJIMYECTBO 3HAHUN 00 N3y4aeMoM 00BEKTe, BXOSIINX B IPOrPaMMy;
- TITyOMHa — COBOKYITHOCTh OCO3HAHHBIX 3HAHUH 00 00BEKTE;
- KOHKPETHOCTb — YMEHHUE PACKPHITh KOHKPETHBIE MPOSBICHUS 0000IIEHHBIX 3HAHUH.

Kpumepuu oyenku 3nanuii cmyoenmoe na Ik3amene.

OueHKH  «OTJIMYHO»  3aCIy)KUBAaeT CTYICHT, OOHAapyXUBIIMH BCECTOPOHHEE,
cUCTeMaTH4YecKoe M IIy0OKoe 3HaHue y4yeOHO-NPOrpaMMHOI0 Marepuana, yMeHHe CBOOOIHO
BBIIIOJIHATH 33/1aHUS, IIPEIYCMOTPEHHBIE TPOrPaMMOM, YCBOMBILIMI OCHOBHYIO M 3HAKOMBIU C
JIOTIOJIHUTEIIbHOM JIUTEPAaTypo, pPEKOMEHAOBaHHOM mporpammoin. Kak mnpaBuio, oneHka
«OMAUYHO» BBICTABIAETCS CTYACHTAM, YCBOUBIIMM B3aMMOCBA3b OCHOBHBIX IIOHSTHMN
JTUCHUIUTMHBL B WX 3HAUEHUM I mpuoOperaeMoll mpodeccuu, MpOSBUBIINM TBOPYECKUE
CHOCOOHOCTH B TIOHUMAHHUH, U3JI0KEHUU U UCII0Ib30BAHUU YU€OHO-IIPOrpaMMHOI0 MaTepHuala.

OLIEHKH «XOpOII0» 3aCIy)KUBAaeT CTYIAEHT OOHapYXMBIIUI NOJHOE 3HaHUE y4yeOHO-
IIPOrpaMMHOTI0 MaTe€pHraa, yCIeIHO BBITOIHAOMNN IPEyCMOTPEHHBIE B IPOIPAMME 331aHNUs,
YCBOMBILNN OCHOBHYIO JIMTEPATypy, PEKOMEHIOBaHHYIO B nporpamMe. Kak mpasuio, oleHka
«X0poui0» BBICTABIIAECTCS CTYACHTAaM, IOKA3aBIIMM CUCTEMAaTUYECKHM XapakTep 3HaHUHU IO
JUCLUIUINHE U CHOCOOHBIM K HMX CaMOCTOSTEIbHOMY IONOJHEHHIO U OOHOBJIEHHIO B XOJ€
JanpHeimei yue6Hoi paboTsl U pohecCUOHATBHON 1eATEIbHOCTH.

OlIEHKH «yd0BJIETBOPUTEJIBHO» 3aCIY)XKHUBAET CTYIEHT, OOHAPYXHBIIUN 3HAHUS
OCHOBHOTO Y4e€0OHO-TIPOrpaMMHOTO MaTepuana B oObeMe, HEOOXOAMMOM [UIsl JallbHeHIIe
y4eObl ¥ IPENICTOSIICH pabOThI MO CHEIUAIBHOCTH, CITPABJISIONINNACS C BHITIOJIHEHUEM 3a[aHuM,
MPEAYCMOTPEHHBIX IMPOrPaMMOM, 3HAKOMBIA C OCHOBHOM JIMTEPATYPOM, PEKOMEHIOBAHHOU
nporpammoil. Kak mnpaBuiio, OLEHKa «y0oe1emeopumenbHo» BBICTABISIETCS CTyACHTaM,
JIONYCTUBIINM IOTPEIIHOCTH B OTBETE HA SK3AMEHE W IPU BBHINOJHEHUU 3K3aMEHAIMOHHBIX
3a/laHui, HO 00Ja/1al0IUM HEOOXOAUMBIMH 3HAHUSMU JIJISl UX YCTPAHEHUsI TIOJI PyKOBOJCTBOM
IIPENO1aBaTeIIs.

OreHKa «Heyoos1emeopumenbHoy BhICTABISIETCA CTYICHTY, OOHAPYKUBILIEMY IIPOOEIBI
B 3HAHHUSIX OCHOBHOTO y4e€OHO-MPOTPaMMHOI0 Marepuaia, JTOMyCTUBIIEMY MPUHIUIIAATLHBIE
OIIMOKK B BBHIMOJHEHUH MPEAYCMOTPEHHBIX MporpaMMoil 3amanuii. Kak mpaBuio, oreHka
«HEYO081emE8opUMeIbHO» CTABUTCS CTYJCHTaM, KOTOPbIE HE MOTYT IPOJOIKUTh 00YUeHHE WITH
MPUCTYNMUTh K MPO(EeCCHOHATBHON MEATETbHOCTH 10 OKOHYaHMM By3a 0€3 JOTMOJHUTEIhHBIX
3aHATHI IO COOTBETCTBYIOIIEN AUCLHUILIMHE.

OueHouHblE CpencTBa Uil MHBAIWAOB M JIMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSMH
3/10pOBbsI BHIOUPAIOTCA C YU€TOM UX WHAMBUIYATbHBIX ICUXO(PU3UUECKUX 0COOEHHOCTEH.

— IIpY HEOOXOJMMOCTH UHBAJIUAAM U JIULIaM C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
IIPEAOCTABIISAECTCA JOMOJHUTEIIBHOE BPEMS I IOATOTOBKY OTBETA HA DK3aMEHE;

— IIPHU MIPOBEJICHUU MPOLETYPHl OLIEHUBAHUS PE3YyJIbTATOB O0YyUEHUSI MHBAJIUJOB U JIUI[ C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBBS IIPEAYyCMATPUBACTCS UCIOJIIB30BAHUE TEXHUYECKHUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3H C UX UHIUBUIYaTbHBIMU OCOOCHHOCTSIMU;
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— IIpU HEOOXOAUMOCTH JJIsi 00YYaIOIIUXCS C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIUAOB TPOILEAypa OLCHUBAHUS pPE3YNbTaTOB OOYYEHHUS IO JAMCLUUIUIMHE MOXET
MIPOBOAMTHCS B HECKOJIBKO JTAIOB.

[Tponiennypa orneHMBaHUsI pe3yJabTaTOB OO0y4YEHHS MHBAIWAOB M JIUI] C OrpPaHUYCHHBIMHU
BO3MOXXHOCTSIMU 37I0POBbSI MO JUCHUILTUHE (MOAYNIO) IMpeaycMaTpUBaeT MPelOoCTaBlICHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OrPAHUYCHHUSM UX 370POBbsI U BOCIPHUATHS
nHpopmanuu:

JUist 1 ¢ HApYIICHUSIMH 3PEHHSL:

— B IIeYaTHOM popMe yBEITUICHHBIM MIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jjig U1l ¢ HapYIICHUSMHU CiIyXa:

— B mieyaTHo hopme,

— B (popMe IIEKTPOHHOTO IOKYMEHTA.

JUist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO ammapaTra:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHICHTA
o0yJarouuxcsi.

5. IlepeyeHb OCHOBHOM M JONMOJIHUTEIbHON Yy4eOHOI JUTEpaTypPbl, HEOOXOAMMOM JIsi

OCBOEHHS THCHHMIIMHBI (MOIYJIs1):

5.1 OcHoBHas JiuTEpaTypa:
1. bopnosckuii, I'. A. OOmas ¢usuka B 2 T.: ydeOHOe MMocoOue IS aKaJeMHUYECKOTO
OakamaBpuata /. A. Bopnosckuii, 3. B. Bypcuan. — 2-e u3n., ucnp. u nomn. — M.: U3narenbcTBoO
FOpaiit, 2018. — 242 c. — (Cepus: bakanaBp. Axagemuueckuii kypc). — ISBN 978-5-534-
05451-4. — Pexum gocryma: Www.biblio-online.ru/book/EQ18BF05-1609-4A2A-93C4-
959CE18CE185.
2. Tpodumona T.H. Kypc dusuku: yued. mocobue [ans By3oB] / T.M. Tpodumoa. — M.:
Axanemus, 2014.

Jl51s ocBOEHHS AUCHMILTUHBI HHBAIMIAMH U JIUIIAMUA C OTPAaHUYEHHBIMUA BO3MOXHOCTSMU
3I0POBBSI MMEIOTCSl M3JaHUS B JJIEKTPOHHOM BHJIE B DJIEKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«Jlanp» 1 «OpaiT».

5.2. lonosiHuTEIbHAS JIMTEpPaTypa:
1. Tpopumona T.M. COopHUK 3a1a4 110 Kypcy (PU3UKH C peleHusIMU: yued. mocoOue It By30B /
T.W. Tpopumoaa, 3.I". I1aBnosa. — M.: Beiciuas mxkona, 2004.
2. Bonbkenmreiin B.C. CoopHuk 3a1a4 1o oduiemy kypey ¢usuku / B.C. Bonbkenmreiin. — CII6.:
Kuwmwxnbiit mup: [TIpodeccust], 2006.

6. Ilepeyenb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAMOHHOU ceTH «HTEepHeT»,
HEO0O0XO0IMMBbIX /IJIs1 0CBOEHUS THCHUTIMHBI (MOTYJI51):
1. DnekTpoHHBIC YYEOHHUKHU U TOCOOUs o hu3HKe.
www.knigafund.ru/products/17
YueOHas muTepaTypa 1o pU3MKe U €€ pa3jaenaM B JIEKTPOHHOM BHJe. Pa3nien conepkuT n3nanus
10 MEXaHUKe, TEPMOIMHAMHKE, OTITUKE, IIEKTPOINHAMHUKE,
2. DAeKTpoHHBIe yueOHUKH. Dusnka.
www.curator.ru/e-books/physics.html
DNEeKTPOMarHeTU3M. OnTuka. KBanToBas ¢usuka. bonee 80 KOMIIBIOTEPHBIX
HKCTIEPUMEHTOB, Y4eOHOe M0co0ue, BHIC03aINICH SKCIIEPUMEHTOB.
3. DIIEKTPOHHBIE PECYPCHI IO PH3uKe
metodist.lbz.ru » YMK - BUHOM
DJIeKTPOHHBbIe 00pa30BaTeNlbHbIE pecypchl 1Mo u3uke. ... CeroaHs Ha caiit — 3to 6oee 2000
(baiIoB: y4eOHUKH, TAOOPATOPHBIE U KOHTPOJILHBIE Pa0OTHI.
4. ®usuka - EqnHoe 0KHO I0CcTyMa K 00pa3oBaTeNIbHBIM MPOTrpaMMam.
window.edu.ru/catalog/resources/uchebnik-fizika-dlya-vuzov



http://www.biblio-online.ru/book/E018BF05-1609-4A2A-93C4-959CE18CE185
http://www.biblio-online.ru/book/E018BF05-1609-4A2A-93C4-959CE18CE185
http://www.knigafund.ru/products/174
http://www.curator.ru/e-books/physics.html
http://metodist.lbz.ru/iumk/physics/e-r.php
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5. DnektpoHHBIN yueOHUK huznku — PhysBook.
www.physbook.ru/

Vka3zaHHas OCHOBHasi JUTeparypa umeercs B Oubnmmoreke KyOoI'Y B mocraTouHOM
KOJIMYECTBE.

7. Meroauveckue yKa3aHus sl 00y4alOIUXCH 110 OCBOCHUIO JUCHMILIIMHbI.

VYcenemHoe OCBOEHHME AUCHUIUIMHBI IPEANOJIaraeT akTUBHOE, TBOPYECKOE YYacTHE
CTYJEHTA MyTEM IIAHOMEPHOM, TTOBCETHEBHOM paOOTHI.

Obwue pexomenoayuu

W3yuenne AMCUMUIUIMHEL CIIEAYET HAYWHATh C MPOpaboTKH padoueil mporpamMmebl, yaemss
0co00e BHUMaHUE IeJIsIM U 3ajlauaM, CTPYKTYpE U COACPKAHUIO Kypca.

Paboma c koncnexmom nexyuii

[IpocMoTpuTE KOHCIEKT Cpa3y MHocie JEKIHMH; OTMETbTE MaTepHall, KOTOPbIH BBI3bIBAET
3aTpyaHeHus Ui noHuMaHus. IlomblTaiiTech HaWTH OTBETHI, HCIOJIB3YS PEKOMEHIYEMYIO
JUTEpaTypy U UHTEPHET pecypchl. Eciin caMocTOSTENIbHO HE yAalIoch pa3o0paThbcsi B MaTepuae,
dbopMyIUpyHTE BOMPOCHI M 0OpalaiTech K MPErnoaaBaTeio Ha KOHCYIbTAIIMH WIIA OJVKanIei
JIEKIIMH.

PerynspHo orBoauTe BpeMmsl Ajisi MOBTOPEHUS IPOHAEHHOIO MaTepuasia, MpoBepss CBOU
3HAHMS, YMEHUS U HABBIKU 110 KOHTPOJIbHBIM BOIIPOCAM.

B ocBoeHun AMCHUIUIMHBI MHBATUIAMU M JUIAMU C OIPAHUYEHHBIMH BO3MOKHOCTSIMHU
3I0pOBbsl OOJBIIOE 3HAUCHHWE HMEET WHIUBUIyalbHass ydyeOHas paboTa (KOHCYJIbTAIlMH) —
JIOTIOJTHUTEIIFHOE pa3bsiICHEHNE YIeOHOTr0 MaTepuara.

NunuBuayanbHble KOHCYJIbTAlMM IO TPEAMETY SBISIOTCS BaXXHBIM  (DakTopom,
CIOCOOCTBYIOIIUM MHJMBUIYaIU3alluid OOyYEHHUsI U YCTAaHOBJIEHHUIO BOCIIUTATEIbHOIO KOHTAKTa
MEXIy TIpernojaBaTelieM W O0O0y4aroIlMMCS WHBAIWIOM WM JIUIOM C OrPaHUYCHHBIMU
BO3MOXKHOCTSIMH 3710POBbSI.

8. Ilepeyenpr MHPOPMANMOHHBIX TEXHOJIOTH, HCIOJb3YeMbIX IIPH OCYLIECTBJICHUHU
00pa3oBaTe/ILHOIO Mpolecca Mo JMCHUILINHE (MOYII0).

8.1 llepeuenb HHGOPMANUOHHBIX TEXHOJIOT UM,

— KomnbroTepHoe TecTUpOBaHKE IO UTOTaM U3YYEHHUS Pa3esioB IUCHUILIUHBIL.
— [IpoBepka JOMAITHUX 33JaHUN U KOHCYJIBbTUPOBAHHUE ITOCPEACTBOM 3JIEKTPOHHOM MOYTHI.

8.2 IlepeyeHb HEOOXOAMMOT0 IPOrPAMMHOIO 00eCTIeYeHHUSI.

— IIporpammsl, A€MOHCTpalMK BUIe0 MaTepuaios (mpourpsiBatenb «Windows Media Playery).

8.3 Ilepevenb HHPOPMAIHOHHBIX CIIPABOYHBIX CHCTEM:
- CnpaBouno-nipaBoBas cuctema «Koncynprant [Tmroc» (http://www.consultant.ru)

9. MarepuajabHo-TeXHHYecKasi 0a3a, HeoOXoAMMAasi /I OCYIIECTBJIEHHS
00pa3oBaTe/ILHOIO NMpoLecca Mo JUCHUILINHE (MOYJIIO0).

MaTtepuabHO-TeXHHYECKOE O0eCreYeHHe NUCLUUIIIUHBI (MOAYJIs)

Ne | Bun pabor
U OCHAIICHHOCTb

1. | JlekumoHHsbIE Jlekumonnast  aymutopus (201 C wm  gp.), oOcHamieHHas
3aHSITHS Mpe3eHTAIMOHHOM TEXHHUKOM (mpoexTop, JKpaH,
KOMITHIOTEP/HOYTOYK, ...) M COOTBETCTBYIOIIUM IPOTPAMMHBIM

ob6ecnieuenuem (I10).

CIeIHAIM3UPOBAaHHBIC EMOHCTPAIIMOHHBIE CTEHIBI MO PA3INIHBIM
pasnenam obmiei ¢puzuku (koM. 200 C).

2. | CemunHapckue CemuHapcKue 3aHATHS - (He npedycmompeHul)
3aHATHUS



http://www.physbook.ru/
http://www.physbook.ru/
http://www.consultant.ru/
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JlaGopaTopHbie Jlabopatopust (koM. 219 C), ykoMIIJIeKTOBaHHas 00OpyAOBaHUEM
3aHSITHS JUTSL U3MEPEHHSI MEXaHUYECKUX M TEPMOJIMHAMUYECKUX TTapaMeTPOB
TE€J U CUCTEM:
1. MukpoMeTpsl, IITAaHT€HIIUPKYJIA U CEKYHJIOMEPHI.
2. [lcuxpomeTphl, TEPMOMETPHI K TUTPOMETPBHI.
3. MasaTHHKU: MaTeMaTUYeCKHH, (QU3NYECKHH, KPYTHUIBHBIA H
MasaTHUK OOepOeka.
4. VYCTaHOBKHM /Ui HM3MEPEHHS TEIIOEMKOCTH, KO3 PHUIMEeHTa
BA3KOCTH U MOJIYJIS CIBUTA.
Kypcosoe KypcoBoe npoektupoBanue - (ke npedycmompero)
MPOEKTUPOBAHHE
['pyninoBsie Aynutopuu 234 C, 320 C, 332 C; kadbunet 232 C.
(MHAMBUAYAJIbHBIC)
KOHCYJIbTAIIH
Texkymuit Aynuropuu 234 C, 332 C; kabunert 232 C.
KOHTPOJIb,
IPOMEKYTOUHAS
aTTecTauus
CamocrositennpbHas | KabuHer — mast  caMOCTOATENBHOW — palbOTBI,  OCHAICHHBIHA
pabora KOMIIBIOTEPHON TEXHUKOW C BO3MOYKHOCTBIO TMOJKIIOYCHHS K CETU

«MHTEepHET», NPOrpaMMO IKPAaHHOT'O YBEIHUEHUS U 00€CIIeYeHHbII
JOCTYIIOM B 3JIEKTPOHHYIO HH()OPMALMOHHO-00pa30BaTEIbHYIO
Cpelly YHUBEPCHTETA.

Y4eOHO-9KCKYPCHOHHBIE  OOBEKTHI
CIeIy1abopaToOpuu €CTECTBEHHBIX (DaKylIbTETOB M J1TaOOpaTOpusi HAHOTEXHOJOTHH) OCHAICHBI
COBPEMEHHBIM 000PYOBAHUEM.

yHHBepcuTeTa (actpodusmueckas oOcepBaTopus,
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