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PabGouass mnporpamma aucuumuHbsl  51.0.18 @HU3HUKA coctaBieHa B
COOTBETCTBUM ¢  (eaepaqbHbIM  TOCYAApCTBEHHBIM  00pa30BaTEIbHBIM
cra”apToM Bbiciiero oopazoBanus (PI'OC BO) no HanpaBieHUIO MOATOTOBKH
44.03.01 ITemarornueckoe oOpa3oBaHHE.

[Tporpammy cocTaBuI:
[1.1. beikoBCcKwHiA, TOTIEHT Kadeapbl PU3UKN U e —
UH(OOPMAITMOHHBIX CUCTEM, KaHAUIAT (hu3MaT HayK

Pabouyast mporpamma aucuuIuIiHbel Qu3suxka yTBEpKACHA Ha 3aceaHuu Kadeapsl
¢uzukn u uHPopmarmoHubix cuctem. [Iporokon Ne 14 ot 20 anpens 2023 r.
3asenyrommii kadeapoit boraros H.M. - 5*
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VYTBepk/IeHA Ha 3acelaHUU y4eOHO-METOIUYECKOH KOMHCCHU  (DHU3HKO-
TEXHUUYECKOTO (aKyIbTeTa.
ITporokos Ne 10 ot 20 anpens 2023 r. i —
[Tpencenarens YMK ®T® npodeccop boratos H.M. Eoavit

Peuensent: ['puropsss JI.P., renepanbusiii aupektop OO0 HIID
“Me3on”, kaHauaaT ¢hpu3Mar Hayk.



1. Heau v 3a1a4n u3y4eHUsl TN CHUIITHHBI
1.1 Ileau ocBOeHUS TUCHUILIHHBI

OO6mamass JIOTMYECKOW CTPOMHOCTBIO M OMHUPAsICh Ha HKCICPUMEHTAIbHBIC (DaKTHI,
muciuminHa - «@u3uka»  ABIAETCS  MOeanbHOM a8 (QOpMHpPOBAaHUS Yy  CTYJIEHTOB
po(hecCHOHATBEHBIX KOMIIETCHITHHA.
OcHogHble yeiu OCBOCHUS TUCIUTUINHEI “‘Du3nka’:
- CO3JaHME YHHUBEpCAJbHOW 0a3bl JUId H3y4eHUs oOIIenpopecCUOHATBHBIX JUCIHILINH,
dbyHIaMeHTa Mocieayomero 00y4eHnus B MarucTpaType, aclupaHType;
- (opMHUPOBAaHHE METHLHOTO MPEICTABICHUS O (PU3NYECKUX 3aKOHAX OKPYKAIOIIEro MHUpa B HX
€MHCTBE U B3aUMOCBSI3H.
1.2. 3apaum JUCHUILINHEI.
- ¢opMHpOBaHHE HABBIKOB 1O TMPUMEHECHHUIO TOJOKEHUNW (yHIaMEHTaTbHOH (HU3UKH K
rPAaMOTHOMY Hay4YHOMY aHAJIU3y CUTYallMi, C KOTOPBIMU UHXEHEPY MPUXOAUTCS CTAIKUBATHCA
IPU CO3JJaHUH HOBOM TEXHUKH U HOBBIX TEXHOJIOTUI;
- OCBOCHHE OCHOBHBIX (PM3UYECKHX TEOPHIA, MMO3BOJISIIOIINX OMUCATHh SBICHUS B MPUPOJE, U
IpeleloB TNPUMEHUMOCTH JTHX TEOPUM MJii pEHIeHHs] COBPEMEHHBIX M MEPCIEeKTUBHBIX
TEXHOJIOTMYECKUX 3a7ay;
- (dopMUpOBaHHE HABBIKOB CHCTEMHO-aHAIUTUYECKOW TIOCTAHOBKU 3a7ad (PU3UYECKOTO
MOJIETTUPOBAHUS IPOIIECCOB U OOBEKTOB HCCIEAOBAHNUS.

1.3. MecTo QMCHUIUIMHBI B CTPYKType OCHOBHOH 00pa30BaTe/JIbHOM MNPOrpaMMbl

BbICIIEr0 00pa30BaHUsA

b1.0.18 — uHgeKC AUCIUIUIMHBI OTHOCUTCS K 00s3aTenbHOM yactu bnoka-1. JIMCIUIIINHEL
(Monynu) yyeOHOro 1uiaHa HampasieHusi nmoarotoBku 44.03.01 Ilegarorudeckoe oOpazoBaHHE.
Kypc O®wusukn mnpenHasHaueH UIsi O3HAKOMIIEHHUS CTYACHTOB C COBPEMEHHOH (hM3MYEeCKOi
KapTUHOW MHpa, MPUOOPETEHUsI HABBIKOB JKCIEPUMEHTAIBHOTO HCCIEAOBAHUS (PUINIECKUX
SIBJICHUU U TIPOIIECCOB, M3YUCHUSI TEOPETHUECKUX METOJIOB aHaIN3a (U3NUYECKUX SIBIICHUU.

J1Jis yCTIenmHOro OCBOCHHS Kypca GU3UKH HEOOXOIMMBI 3HaHUS OCHOB nuddepeHImanibHoro
Y MHTETPAJIbHOTO UCYHUCIICHUS, BEKTOPHOM anre0phl U aHaTUTHYECKON Te€OMETPHUH.

B cBoto ouepenb, ocBoeHHE Kypca GU3MKH CIIOCOOCTBYET OoJiee TTyOOKOMY TMOHUMAaHHUIO
3aKOHOB XMMUU, SKOJIOTHH U sIBJIgeTCs 0a30i TaKUX AMCLUUIUINH, KaK TEOpETHUECKas MEXaHHKa,
MaTepuaIoBeICHUE.

1.4. IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00YYeHHS MO JUCHUILIUHE, COOTHECEHHBIX
¢ IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOEHHS 00pa30BaTeIbHOM MPOrpaMm

Breimyckauk akagemMudeckoro OakanaBpuaTa crienualbHOCTH 44.03.01 Tlemarormueckoe
oOpazoBanue JIOJDKEH 00JIafaTh CIAEAYIOUIMMHI YHUBEPCATbHBIMU KOMNEMEHYUAMU, KOTOPbIE
dbopmupyrores B miporiecce uzyuenuss Quszuxu: YK-1.

Kog u HaummeHoBanue  wuHAMKaropa | PesympTaThl 00ydeHUs 1O JUCHUIUIMHE
JOCTH>KEHUS] KOMIIETEHIIH
YK-1 CnocobeH ocymiecTBIATh MOUCK, KPUTUYECKUI aHalIu3 U CUHTE3 HHPOpMaIHH,
IIPUMEHSTh CUCTEMHBIN OIXO/ AJIsl PELIECHUS IOCTaBIECHHbIX 3a/1a4.

NVYK-1.1. OcymiecTBisieT MoucK 3HaeT NPUHIUIIBI TOUCKA HEOOXOTMMOM
HEOOX0IMMOM MH(DOPMAITUH, OTTHPASICh Ha uHpopMaLHHU
pe3ybTaThl aHAIM3a TOCTABJICHHOM 3a/1a4u. Ymeet GopMyTHpOBaTh Pe3y IbTATHI aHAIIN3A

ITOCTaBJICHHOM 3aJa4n

Baaneer MeTomaMu IoMCcKa HEOOXOIUMOM
nH()OPMAITUH C OIIOPOIt Ha PE3yIbTAaThl aHAIH3a
MMOCTaBJICHHON 3a1a4u




B pesynbrare ocBoenust nucuumumabl b1.0.18 “®@usuka” oOyqaronuiics

00/)iceH  3Hamb OCHOBHBbIE (U3MUYECKUE SBJICHHUS M 3aKOHBI B 00JacTH MEXaHHKH,
TEPMOJMHAMUKHU, MOJIEKYJISIPHOU (U3MUKH, dJIEKTPOMArHeTu3Ma, ONTUKHU, aTOMHOW U siIepHOU
(1)I/IBI/IKI/I; OCHOBHBIC (1)I/I3I/I‘-I€CKI/IG BCJIMYHUHBI W KOHCTAHTBI, HUX OINPCACICHUC W CIUHUIILL
U3MEpEHMUS;

ymemsbp TIPUMCHATH (1)I/I3I/IKO-MaTeMaTI/I‘-I€CKI/Ie MCTOAbI JUId PCHICHUA HNPUKIIAAHBIX 3aJayd
XUMHUYECKON HaIpaBIE€HHOCTH;

é1adems MeTO1aMu (DU3KMKH NP PELICHUH COBPEMEHHBIX U MEPCIEeKTUBHBIX 3a7a4 XMMUYECKON

HaIpPaBJIECHHOCTH.
2. CTpyKTypa ¥ coAepKaHue TN CHUILIHHBI.

2.1 PacnipeaesieHre TPy10EMKOCTH JMCIUILIMHBI [0 BHAaM padoT.
O6mast TpynoéMkocTs auctuminabl dusmka cocraBisier 10 3au. ex. (360 dacom), ux

pacrpeneneHue 1mo BuaaM padoT 1 10 CeMecTpaM TPEICTaBICHO B TaOJIHIIE.

Bun yae6Ho# paboThl Bcero
4acoB
3

KonTakTHasi paboTa, B TOM 4YHcJI€: 28,2 28,2
AyauTopHbIe 3aHATHSA (BCEro): 26 26
3aHATHSA JIEKIIMOHHOTO THUIIA 12 12
JlaGopaTopHbIe 3aHATHS 14 14
3aHATHS CEMUHAPCKOI0 TUIA (CEMUHAPBL, IIPAKTUYECKHE 3aHATHSA) - -
HNnas konTakTHasA padora:
Kontposb camoctositenbHoi padoTsl (KCP) 2 2
[Tpomexxyrounast arrectanus (MKP) 0,2 0,2
CamocrosiTeJibHasi padoTa 79,8 79,8
B TOM 4YHCJIe:
[TpopaboTtka y4eOHOT0 (TeopeTuyeckoro)marepuana 35 35
Brimmonnenue VHIUBUYJIbHBIX 3aIaHUN(ITOArOTOBKA COOOIIEHUH, 35 35
MIPE3CHTAIINM, JOKJIaI0B)
IToaroroBka K TeKyIeMy KOHTPOJIIO 9,8 9,8
Kontpoas: - -
[ToaroroBka k 3k3ameHy - -
O01as Tpy10€eMKOCTh yac. 108 108

B TOM qucie

KOHTaKTHasipaboTa 28,2 28,2

2.2 Coaepxanue IMCHUIIAHBI:

Jucnurnuza “@usnka’ BKIIIOYAET B Ce0s CICTYIONTUE pa3Ieibl:
1. Mexanuka.
MonekynsapHas ¢pu3uka.

DEeKTpUYECTBO U MArHETU3M.
OnTuka.
ATomHas (usuka.

A

®dusuka sapa.

Pacnpenesienne BUI0B y4eOHOH padoThl U X TPYJA0EMKOCTH 10 pa3aejaM JUCUMIIIHHBI U

1o cemMecTpam:




Paznesanl nucuumInHbl, M3y4aemblie B 3 cemecTpe.

No KomuuectBo yacos
pa3- | HaumeHoBaHue paznenos AyRHTOpHaA CPC
nena Bcero pabora
JI I13 JIP

1 Mexanuka 19 2 4 13
2 MonexkynsipHasi pu3uKa 17 2 2 13
3 DJIEKTPUYECTBO U MarHETU3M 17 2 2 13
4 Orntuka 17 2 2 13
5 ATomHast pusuka 17 2 2 13
6 ®dusuka sapa 18,8 2 2 14,8

HTOI'O no pazoenam oucuuniunsl: 105,8 12 14 79,8

KonTpons camoctostenpHOl padotel (KCP) 2

[Ipomexyrounas arrecrauus (MKP) 0,2

[TonroroBka K TEKyIeMy KOHTPOJIIO -

Oowas mpyooémkocmp 8 cemecmpe: 108

[Tpumeuanue: JI — nexuun, [13 — npakTudeckue 3ausarusi, JIP — maboparopubie paboThI,
CPC — camocTtosTenbHas paboTa CTyAcHTa.

2.3. Coaepxanme pa3aejoB QU CHUININHBI:
2.3.1 3ausATHSA JEeKIMOHHOI0 THIIA.

No | Hamme- | Conepsxkanue paszzena ®dopma
BaHUeE TEKyILEer
paszena KOHTpPOJI

1 2 3 4
Mexanu OCHOBHBIE TOHATUSI KHHEMATUKH:

I | ka MyTh, IEpEMELIEHNEe, CKOPOCTH, YCKopeHusa. KunemaTuka

BpalmaTCJIbHOIO0 ABUXKCHUA. ypaBHeHI/IH MMOCTYIATCIbHOIO U
BpAILIaTEeJIbHOTO JBUKCHUH. Breimon-

Cucremsl orcyera. 3akoHel HproroHa. MMmynbc Tena M 3aKOH | HEHHE
COXPaHEHMs UMITYJIbCa. 3aKOH BCEMUPHOTo TAroreHus. CBoOoHOE | JoMallH

najgeHue Tel. nx
MoMeHT umnylibca MaTE€pUaIbHOM TOYKM W MEXAHMYECKOH | 3aJaHHi,
CUCTEMBI. KOHTpP-X
3aKOH COXpaHEHUsI MOMEHTA UMITYJIbCa. U 11a60D.
Mowment unepuuu. Teopema lrteitnepa. Kunerudeckast sueprus | pador,
BpalIaloLIEerocs TBEpAOro Tena. TECTH-
3aKOH COXpaHEHUSs MOJTHON MEXaHUYECKON YHEPTUU CUCTEMBI. poBaHue

Heunepuuanensie cucremsl orcuéra. Cuna Kopuosnuca.
CrauuroHapHoO€e TeueHUe UACATbHON KUIAKOCTH.
VYpaBuenue bepnynu.




Moneky | TepmoaumHamuueckoe paBHOBecue U Temmeparypa. Obparumeie u | Boimomn
JsipHas HeoOpatumble Tponecchl. IlepBoe Havamo TEpMOJWHAMUKH. | CHHUE
¢usuka | M3omporeccsl B uaeanbHbIX razax. O0beIMHEHHBIN Ta30BbIH 3aKOH. | KOHTP-X
[IpeobOpazoBanue TEMIOTH B MeXaHU4ecKyro padory. [{ukn Kapuo | u ma6op.
1 ero K03(pPUIHEHT MOJE3HOTO ACUCTBUSA. DHTPOIHSL. pabor,
4-XTaKkTHBIM JBUTATENh BHYTPEHHETO cropanus. Ero kpyrosou | rectu-
IIUKJI ¥ TETUIOBOM OajaHc. poBaHue.
Onektpu | 3akoH Kynona. Hampsix€HHOCTh M MOTEHIMAN 3JEKTPUYECKOTO
yecTBO U | moyil. Teopema I'aycca u e€ mpumeHeHHe nis  pacdéra
MarHeTu | 3JIEKTPUYECKHUX IOJEH.
3M Hanpsxk€HHOCTB, Kak TpaIMeHT NOTEHIMAIA. Brimos-
[Tonspuzanust  AUIIEKTPUKOB. Jvsnexkrpuueckas | HCHHE
IIPOHUIIAEMOCTD BELIECTBA. JIOMaITH
DnekTpoéMKOoCcTh. KoHIeHCaTOpBI. ux
OHeprus 3apsKEHHOT0 KOHJEHCAToPA. 3a1aHUH,
ITocTOSHHBIN PEKTPUYECKUM TOK. KOHTP-X
3akon OMa B WHTerpaJibHOU U nuddepeHnranbon Gopmax. 1 1a6op.
[TpaBuna Kupxroga. 3akon J[xoyns-Jlenna. paoor,
3akon buo-Caapa-Jlamiaca. TeopeMa o nupkysinuu. J{Buxenue | TECTH-
3aps/IOB B 3JIEKTPUUYECKUX U MAarHUTHBIX nojisix. Cuiibl JlopeHna u | pOBaHHE
Awmnepa.
Hamaruunuenue MarHeTHKOB. I'ucrepesuc. MarnutHas
nponuiaemMocth. [IpaBuino JleHna. DnekTpoMarHuTHas: UHAYKIUA
Y CAMOMHIYKIUsl. DHEPrUsi MArHUTHOTO MOJIS.
3akoH Oma B 1enu mnepeMeHHOro Toka. CoOmpOoTHBIIEHUS:
aKTUBHOE, PEAaKTUBHOE U TOJHOE. BeKTOpHBIE Harpammbl.
Pe3onanc tokoB u Hanpspbkenuid. Konebarenbnsiii kouTyp (L-C).
OcHOBBI panguocBsi3u. BioK-cXxeMbl paguoCTaHIMKU U
panuonpruéMHUKA.

OnTuka 3aKOHBI OTpaXKe€HUs U npenomieHus. [loaHoe BHyTpeHHEe Belmonn
orpaxxenue. [loctpoeHne n300pakeHnl B 3epKajiax v JTNH3AX. €HHUE
Judpakius u uatepdepeHus. KOHTP-X
[Tpuniun INoiirenca-Openens. u 11a00p.
HNuTepdepennius B TOHKUX IUIEHKAX. pabor,

JnppakunoHHast penéTka Kak CeKTpaabHbIi mpuoop. TeCTH-
Cnekrpanspiii  anamms. Dorosddexr: ombitel  Cronerosa; | POBAHHE.
3akoHbI porodddekra, popmyna DitHmTeiiHa

[lonsiTne o ronorpadguueckoM  MeTOAe  MOJNy4YeHUS U
BOCCTAHOBJICHHS N300pasKeHUIA.

AToMHas 3aK0oHBI TEIUIOBOTO W3NydeHus: 3akoHbl Kupxroda, Credana-

busnka Bonbimana n Buna. T'unoresa ITnanka. KBaHnTtoBOoe 00BsICHEHUE
3aKOHOB  TEIUIOBOTO  M3iydeHusi. KopnyckynspHO-BOJIHOBO# | Beimonn
nyanu3Mm cBeta. Bosnbl ne bpois. CHHUE

Mogens atoma Tomcona. OnbiTel Pezepdopna mo paccessHuio | JOMaIll-
anbda-yactun.  SnepHas  MoAenb  aToMa.  OMIIUPUYECKHE | HUX
3aKOHOMEPHOCTH B aTOMHBIX crekTpax. Popmyna banbmepa. | 3a1aHMi,
Cnexktp aroma Bosopoa 1o bopy. Onbitel @panka u ['epiia. TECTU-

CnoHTanHO€ M UMHAYLHMPOBAHHOE WH3JyueHue. VIHBepcHOe | pOBaHHE.

3acelieHue ypOBHEH aKTHUBHOW cpeibl. OCHOBHBIE KOMITOHEHTBI
na3epa. YCIOBHS YCWICHHS U TeHepanuu cBera. OcoOeHHOCTH




Ja3€pHOTO  U3IIy4YECHHUS. OCHOBHBIE THIIBI J1a3€pOB M HX
IIPUMEHEHMUSL.
6 | ®uszuka XapakTepuCTUKU szpa: 3apsn, cocraB, Macca. Jledexkr maccel | Tectu-
saapa sapa.  OHeprus  cBs3W  sAnep.  PaamoaktuBHOCTB.  Buaswl | poBaHue,
PallMOaKTUBHOTO M3JIydeHHs. 3aKOHBI PaJMOAKTUBHOTO pacraja. | pedepa-
Anepusle peakuuu. [IpaBuna cmenienus. Cunres siaep. OCHOBBI | Th
aTOMHOMU dHepreTuku. IIoHsaTHE 0 NO3UMETPUH U 3aILUTE.
2.3.2 3aHATHSA CeMHHAPCKOT0 THNA: (He npedycmMompeHbyl).
2.3.3 JIaGopaTopHbIe 3aHATHS.
®dopma
Ne
HaumenoBanue 1a60paTopHBIX paboT TEKYILEro
cemecTpa
KOHTPOJIS
1. - Ompenenenue yCKOpeHUs: CBOOOJHOTO MaJACHUs C TOMOIIBIO Otuetsl IO
MaTEeMaTH4ECKOr0 MasiTHUKA. 1a00paTOPHBIM
- Onpenenenne MOMEHTA MHEPLIUU TBEPBIX TEJI C TOMOLIBIO paboram
KPYTHJIBHBIX KOJICOAHUH /-
- M3yuenue xoneOaHMi GU3NIECKOTO MASTHHKA.
- IIpoBepka Teopems! llITelinepa.
- M3mepeHue BA3KOCTH KUIKOCTH. ] =[] -
- Omnpenenenue otHomeHus Termnoémkocteit (Cp/Cy) B razax.
2. - M3ydeHne pe3oHaHCca TOKOB U HAIPSKEHUN. Otuetsl IO
- M3mepeHne aneKTpUYECKUX CONPOTHUBIICHUM. 1a00paTOPHBIM
- M3mepeHnue 31C HCTOUHMKOB TOKa METOJIOM KOMIIEHCALIUH. paGoTtam
- JleTekTHpoBaHME OJNIEKTpUUECKUX Konebanuid. W3yuenme| __// ___// .__
BBINIPSIMUTETIEH.
- W3mepeHue NIMHBI  CBETOBBIX BOJH C  IIOMOULIBIO
TUu(PaKIIMOHHON PEIIETKH. -1 === 1] ---
- HM3mepenue nokasarens npeaoMIIeHUs (U CKOPOCTH) CBETA B
KHUAKOCTSX.
3. - Usyuenwue BHemHero pororddekra. OTtyeTs 110
- M3yueHue cueKkTpoB PTYTH U HEOHA. 1a00paTOPHBIM
- HccenenoBanus p-n nepexonos. paboram
- W3mepenust pOKyCHBIX pacCTOSHUM ONTHYECKUX CUCTEM.

2.3.4 IlpumepHasi TeMaTHKA KYPCOBBIX padoT (IPOEKTOB).
(KypcoBblie paboThI - He npedycmompeHtut).

2.4 IlepeyeHb Yy4eOHO-METOAMYECKOr0 o0ecnevYeHH sl IJIsl CAMOCTOSTEJIbHOM PadoThl
00y4aroIUXCA M0 JUCHUILIMHE (MOTYJIIO).

[lepeuenp y4eOHO-METOAMYECKOTO OOECICUEHHUs AWCLUIUIMHBI TI0
Ne Bun CPC BBITTOJIHEHUIO CAMOCTOSATEIBHOM paboThI
1 |2 3




8

1 |IIpopaboTka 1. Tpodpumona T.MN. Kypc ¢usuku: yued. mocobue [mis By3os] / T.U.
y4eOHOT0 Tpodumona. — M.: Akanemus, 2014.
(Teopernyeckoro) |2. Meronudyeckue pEKOMEHAALUMU K OpraHM3alldd ayJUTOPHOM H
MaTtepuana BHEAYJIUTOPHOHN (CaMOCTOSITEIIBHOM) pabOThl CTYACHTOB: METOANYECCKUE

ykazanus / coct. T.I1. Croposxenko, T.b. [Tounnok, A.B. becnanos, H.B.
Jloza. — Kpacuonap: Kybanckuii roc. ya-1, 2018. 89 c.

2 |Beimonnenue 1. Tpopumona T.U. Kypc pusuxu: yuaed. mocodue [ By3os] / T.U.
UHAUBUAYATBHBIX | TpodumoBa. — M.: Akanemus, 2014.
3a1aHU I 2. Meronnueckne peKOMEHIALMU K OpraHU3allid ayIUTOPHON M
(moaroroBka BHEAYJIUTOPHOHN (CaMOCTOSITEIIBHONW) pabOThl CTYACHTOB: METOANYECCKUE
COOOIIIECHUH, ykazanus / coct. T.I1. Cropoxenko, T.b. [lounnok, A.B. becnanos, H.B.

MIPE3CHTAIINN ) Jloza. — Kpacuonap: Kybanckutii roc. ya-1, 2018. 89 c.

3 |[loxroroska K 1. Meroauueckue peKOMEHJAlMK K OpPraHu3alu ayguTOPHOU H
TEKYILLEMY BHEAYAUTOPHON (CaMOCTOSATENIbHOM) pabOThl CTY/IEHTOB: METOIUYECKUE
KOHTPOJTIO ykazanus / coct. T.I1. Cropoxkenko, T.b. [Tounnok, A.B. becranos, H.B.

Jloza. — Kpacnonap: Kybanckuii roc. yu-t, 2018. 89 c.
2. Meroanyeckne PEeKOMEHAAIMH IO BBIMOJHEHUIO JIAOOPATOPHBIX
pabot. Onucanus 1abOpaTOpHBIX paboT.

Y4eOHO-MeTOINYEeCKHEe MaTepHajbl ISl CaMOCTOSTEIbHOH paboThl 0OydYaroUIuXcs H3
YHCIIa MHBAJIHM/IOB U JIUI C OTPAaHWYEHHBIMH BO3MOXHOCTAMHE 3/10poBbs (OB3) npenocraBisioTcs
B (hopmax, aganTHPOBAHHBIX K OTPAHUYEHHSM KX 3/I0POBbS U BOCHPUATHS HH(DOPMALIUH:

JU7st TuT ¢ HapyIICHUSAMU 3pSHHUS:

— B IIEYaTHOHN (opMe yBETUUEHHBIM MIPU(TOM,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA,

JUnist U1 ¢ HApYIICHUSIMU CITyXa!

— B IIeYaTHOH (opme,

— B )OpPME TEKTPOHHOTO TOKYMEHTA.

JUost i1 ¢ HapyIIEHUSIMH OTTIOPHO-/IBUTATEIBHOTO armapara:

— B IIe4aTHOH (opme,

— B (hopMe FIIEKTPOHHOTO TIOKYMEHTA,

- B popme aynuodaiina.

JlaHHBII TIepedeHb MOKET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOydJaronuxcs.

3. OoOpa3oBaTe/ibHbIE TEXHOJOTHH.

[Ipu peanuzanuu y4eOHOM pabOTHI MO OCBOSHUIO ITUCIMILIMHBI «DH3UKa» UCHOIB3YIOTCS

COBpPEMEHHBIE 00pa30BaTEIbHbIC TEXHOJIOTUU:
— aKTHBHBIC U HUHTEPAKTUBHBIC (POPMBI OO yUCHHUSI;
— MCCIIEI0BATENIbCKUE METO/IbI B 00Y4YEHUY;
— npo0ieMHOE 00y4€eHHE.

Camocmosmenvuas paboma 1o AUCUUTUIMHE BKIIIOYACT:

— CaMOIOJTrOTOBKY K y4EOHBIM 3aHATHSIM 110 KOHCIIEKTaM, y4eOHOH TuTepaType, MHTEPHET
pecypcawm;

— BBIIIOJIHEHHE IOMAIIIHUX 3aJaHU} (pEelIeHNE TUIIOBBIX 33a4 U BBIIIOJIHEHUE TBOPUYECKUX
3aJIaHUM ).

Jlng nun ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBbsl NIPEAYCMOTpPEHA OpPraHU3aLUs
KOHCYJIbTAIIMH € UCIIOJIb30BAaHUEM AJIEKTPOHHOMN MOYTHI.
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4. OnleHOYHbBIE CPEACTBA IJIfl TEKYILIEro KOHTPOJIA YCIIEeBAeMOCTH U MIPOMEKYTOYHOM
aTTecTaluu.

Tekymm? KOHmpob: COCTABJICHUC MW 3alllUTa TCXHUYCCKOI'O OTUCTA IO BBIIOJIHACMBIM
nabopaTopHbIM paboTaM MpakTUKyMa; MPoBepKa AOMaNIHKUX 3adaHuil. OTBETHl Ha KOHTPOJIbHBIE
BONPOCHI, MPUBEICHHbIE B OMUCAHUSAX pabOT U Ha JOMOJHUTEIbHBIE BOMPOCHI, Kacarolluecs
COOTBETCTBYIOIIMX Pa3fesioB OCHOBHOM IUCHMILIUHBL, OJUI] — OMPOCH MO KaXJAOMY paslieny
POrPaMMBI.

Hmozoewtii KOHmMpOJb.: 35K3aMCH B KOHIIC 3-ro ceMecTpa.

D¢ddexTuBHOCTE yUeOHON JEeATENHHOCTH OakaaaBpOB OIICHHBAECTCS IO OauIbHO-
pEUTHUHTOBOM CUCTEME.

B ydeOHOM mpollecce HCMONB3YIOTCS aKTHBHBIE M WHTEPAKTHUBHBIC (DOPMBI MPOBEICHUS
3QHITHIA: TIPE3eHTAIMs, IUCKyCcCHs, Pa300p KOHKPETHBIX CHTYallMii, TBOpYECKHE 3aJaHMs,
MO3TOBOH IITYpM, padoTa B MaJIbIX IpyIMax.

Yuebno-noznasamenvnvlie sxckypcuu — BaXHBIM 3J€MEHT 00pa30BaTEIbHOrO Ipoliecca.
[Ipexxne Bcero, 3To dKCKypcuu B acTpodusmdeckyto obcepBatoputo KyOoI'Y, B mabopaTopuro
HAHOTEXHOJIOTHUH, B CIel1ad0paTOpUN €CTECTBEHHBIX (PaKyIbTETOB.

DKckypeuu B 1abopaTopuu “OusHec - UHKybaTopa™:

- MeMOpaHHbIE TEXHOJIOTHH,
- BBIpAIIMBaHNE MOHOKPHCTAJIIOB /ISl KBAHTOBOM 3JIEKTPOHUKH.

OrneHka KadyecTBa OCBOGHHUS MPOTPAMMbl BKJIIOYAET TEKYIIUH KOHTPOJIhL YCIEBAEMOCTH,
MIPOMEKYTOUHYIO aTTECTALNIO 00 YyUYaAIOIIUXCSI, UTOTOBbIE 3a4ETHI M SK3aMEHBI B KaXkK/I0M CEMECTPE.

Texymuit KOHTPOIbL U MPOMEXKYTOUHAST ATTECTAIUS BEIYTCS MO Pe3yabTaTaM BHITIOJHEHUS
71a00paTOPHBIX pabOT, TOMAIIHUX 3aIaHUK U KOHTPOJIBHBIX PaboT.

B xoHIIe KaXXI0T0 pa3/ena MPOBOAUTCS TaK HA3bIBAEMbIN “ONUI-0MPOC”, KOTJa CTYIEHTHI TYT
JKe, TOCJe HOMepa 3aJaHHOTO BOIMpoca, NMUMyYT (GopMynbl u (WIM) ONpPENETEHHUs, PElIaloT
“KOpoTKHE” 3a7auu.

4.1 ®oH OLIEHOYHBIX CPEACTB VISl MPOBEACHUA TEKYIero KOHTPOJIA.

Ilpumepvl mecmos:

Tecm 1
Ne Bonpochl Bapuantel  0TBETOB
1 2 3 4
1 | YpaBHEeHue paBHOYCKOPEHHOI'O IBUKEHUS S=Vt S=at’2 | V=at/2 h=gt’
2 | Ummynbce Tena (KoIM4ecTBO JBUKEHUS ) mv, | ma, | mr, | mvr
3 | YpaBHeHUE Hepa3pBIBHOCTH MOTOKA: const = PV, mgh, SV, hv
4 | 3axoH boinsg — Mapuorra: Const=.... SV, TV VP Jo
5 | YpaBHEeHHE paBHOYCKOPEHHOTO BPAIICHUS o=mt e=dw/dt o= t?/2 M=Jg
Tecm 2
Ne Bonpoch Bapuantel  oTBeTOB
1 | 2 | 3 | 4
1 3akonOmMma Q=It, P=UI, I=U/R, j=o/E
2 | OnTtuueckas cuiaa JIHMH3EI D=1/F, R=2F, k=H/h, D=2F
3 | DuexkTpoaBMKYIas Cuila MHAYKIUH, € =. . IR, -Ldl/dt, dQ/dt, -dd/dt
4 DHeprust CBsI3U SIpa, E=... mgh, mc?, Amc?, mv?>/2
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Tecm 3

Ne| Bonmpocs Bapuantel  oTBETOB
1 P | 3

1 | CBeTOBO MOTOK U3MEPSIETCS B ... JIOKCaX | JIIOMEHax | KaHJemax
2 | 3akon cmenienust Buna 370 ... A=bT | b=NMT | A=b/T
3 | U3 3akona JlambepTa cinenyer, uto ... L=nM | M=znL | ML=nxn
4 | o-pacmap sapa 3TO U3IYYEHUE . . . AJIEKTPOHOB | (DOTOHOB | siAEp TeIus
Ilpumepwt 3a0au:

Tema: Cucremsl orcuéra. JIBMKEeHHE IEPEHOCHOE, OTHOCUTEIHHOE U aOCOIOTHOE.

3a0aua 1. HaiiTu Bce CKOpOCTM M YCKOPEHHUS TOpoja, BbIOpaHHOro Ha riolyce, B
yYKa3aHHOE BpeMs T'oJia U BpeMs CYTOK. (V Kaxcooeo cmyoenma c8oti 20poo0 u pazuvle 8pemMeHd.
Jlezcko nonyuaromes uHOUBUOYAIbHbIE 3A0AHUS).

3aoaua 2. Onpenenuts crity Kopronuca, 7eiCTBYIONTYIO Ha OJMH ITOTOHHBINA MeTpOepera
BbIOpaHHOM Bamu peku (pyubs).
Tema: JIBmxeHre cBOOOIHO MadalOIINX TEIl.

3aoaua. Teno Gpocuiu MO YIIIOM @ K TOPU30HTY CO CKOpocThio V . HaliTu Bce mapameTpbl
JIBUOKCHUS: JAIbHOCTh TOJNETA, BBICOTY MOABEMA, BpEMs MOJNETA, KOHEYHYK) CKOPOCTh,
MUHHUMAJIbHBIN painyc KpUBU3HBI TpaekTopruu. COMPOTUBIIEHUE BO3/1yXa HE YUUThIBaTh. ClienaTh
PUCYHOK.
(3aoasas pasnuunvie sHaveHus a u V, noayuum cepuro 8apuaHmos).

Tema: BpITOBBIE DIIEKTPOCETH.
3adaua. OnpenenuTs ce4eHHEe MPOBOIOB, MOABOSIINX IEKTPOIHEPTHIO K BallIEeMy JOMY OT
MOJICTAHITNH, €CTIU: TIOTEPH Ha MPOoBoJiax He Oonee 5%, nmpeaenbHas MIOTHOCTh TOKA IS
amoMuHAsS = 20 A/MM> (mns meam = 30 A/MM2).
Tema: IlpaBuna Kupxroda.
3a0aua. Tpu mnapalIeNnbHO COCOUHEHHBIX AKKyMYJISITOpa UMEIOT BHYTPEHHHE
conpotunenus o 1 (2, 3) Oma. HaiiTu Toku B BETBSIX, €Cli 3JIC UCTOYHUKOB (8 8016MAX)
paBHbI yncity OykB B Bamux @. H. O., COOTBETCTBEHHO.
Tema: ®oTomeTpusl.
3adaua. Onpenenutb OCBEIIEHHOCTh Ha CBOEM paboueM CTOJIe, CUUTAasi HACTOJIBHYIO JaMITy
TOYEUHBIM UCTOYHUKOM cBeTa. [1oCTpOUTh U30IIOKCHI.
4.2 ®oH] OLIEHOYHBIX CPEICTB JJIf MPOBEAeHUS MPOMEeKYTOUHOM aTTeCTAlMH.
Takol BHI KOHTPOJIS, KaK “OJIMI-OMPOCHI”, TIO3BOJIIET OMEPAaTUBHO MPOBEPUTH KAadeCTBO
YCBOEHUS OT/ACIBbHBIX TEM U MPOTPAMMBbI B IIEJIOM.

Ilpumep d1anka 0na éauy-onpoca u KOHMPOJIbHOU padomeol:
Tema 1 - Mexanuxka. Tepmoounamuxa u monekyaapnan gusuxa.

['pynma CrynenT(ka)

1.JlaHo ypaBHeHue gBmxkenus S(t) = 20t — 5t%. IlocTpouTs TpaduK CKOPOCTH 3a TIEpBHIE 5
cekynn (¢ wuHTepBasiom | cek). IlpuBeaure mpuUMep TaKOro  ABMKEHHS.
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2.Hanucatp opMynbl, COOTBETCTBYIOIIME 3aKOHAM COXPAaHEHHs: MMITyJbCa, MOMEHTA
HMITYJIbCA, IIOJIHOM MEXAaHUYECKOU SHEPIUH.

[To xakou opMyJie MOKHO HAUTH [-F0O KOCMHAUYECKYIO CKOPOCTh PAKETbI OTHOCUTEIBHO
Comnnna?

4. OnpeaenuTb UMILYJIbC CHIIBL, IEHCTBYIOLIEHN Ha IyJII0, IIPU BBICTPENIE U3 pyKbsi. Macca mynu
10 1, e€ ckopocts 500 M/c.

5.OnpenenuTs NJI0THOCTh KMCI0PO/1a P KOMHATHBIX YCIOBHSX.

6. Onpenenuts T ropenus raza B uunuuape ABC, cuutas ero ujaeaibHOM TEIOBOM MAaIIMHON
c K.ILJI. 40 % 51 TeMIIepaTypoi BBIXJIOITHOM TpyObI 200°C.

Kputepun oieHKH 0TBETOB HA BONIPOCHI:

OTBeThl Ha KaXabli Bompoc oreHuBarOTcs B 6amtax ot 0 mo 1. [To cymme Gammor
OMpeIESETCs OLICHKA IO 1IKaJIe COOTBETCTBUM.

Illkana coomeemcmeuit 6a17106 u OUeHKU 3a omeenvl HA 6 6OnpPocos:

0 1 2 3 4 5 6 OaJIbl
................. Lo e [
| 0 | 1 | 2 |3-]1 3 |4- | 4 |5 | 5 |5 omnenka

Hanpumep: cymme 6amioB ot 2 10 3 COOTBETCTBYET OLIEHKA 2; cyMMe 0aJijioB OT 5 10 5.5
— OIICHKA 5-.

Bonpoch 1151 TOATOTOBKH K IK3aMeHY (2-ii cemecTp):

1. OcHOBHbIE NOHATHUSI KHHEMATUKU MOCTYNATEIbHOTO ABUKEHUS: MyTh, IEPEMEIICHHE,
CKOPOCTH, YCKOPEHHUS.

O611ee ypaBHEHHUE MOCTYNATEILHOTO IBUKEHUSI.

OO1ee ypaBHEHHE BpAIlaTEIHbHOTO IBIKEHUS.

Clo’keHre CKOPOCTEN M YCKOPEHUH TP CII0KHOM JIBH)KEHUU.
HuepuumansHble cucTeMbl OTCYETA U 3aKOHBI HbIOTOHA.

3aKOH BCEMUPHOTO TATOTEHUSI.

CBoboaHOE najieHue Tell.

Hewunepuuaneusie cucremsl. Crita Kopuonuca.

NmMnynbe Tena v 3aK0H COXpaHEHUsT UMITYJIbCA.

10. MOMeHT uHepUUH MaTEPUATIBHON TOUYKHU U TBEPAOTO TEJIA.

11. Teopema UlTeitnepa.

12. KuneTnueckasi HEprus Bpalllaronierocs Tena.

13. MoMeHT uMITyJIbca MaTepUaibHON TOYKU U MEXAHUYECKON CUCTEMBI.
14. 3aK0oH COXpaHEHHSI MOMEHTA UMITYJIbCA.

15. 3akOH cOXpaHEHHUs OJHONH MEXaHUYECKON SHEPTUU CUCTEMBI.

A e D o
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16. 3aKOHBI TUAPOCTATUKHU U TUIPOIUHAMUKHU.
17. CrauimoHapHO€ T€YEHHUE UICATHHOMN KUIKOCTH.

18. YpaBHeHHE HEPA3PBIBHOCTHU MTOTOKA.

19. YpaBuenue bepnyiu.

20. ITepBoe HauanoO TEPMOAUHAMUKH.

21. U3omnpornecchl B ueanbHbIX Ta3ax.

22. O0beUHEHHBIN Ta30BbII 3aK0H.

23. [IpeobpazoBaHue TEIJIOTH B MEXaHUUYECKYIO PadoTy.
24. Iuxn Kapao u ero ko3 HULHEHT MOonae3HOro JeHCTBUS.
25. DHTponus.

26. 4-XTaKTHBIN JBUTATENb BHYTPEHHETO cropanus. Ero KpyroBoii MK U TEMIOBOM OasiaHc.

Ilpumeput IK3amenauuonnvlx 6uremos (2-ii ceMectp):

MuHHCTEpCTBO HAYKH M BbIcIIero oopazosanus Poccuiickoii @egepanun
®I'OY BO “Ky0anckuii rocyiapcTBeHHbI YHUBepCcUTET”
Kadgpeopa ¢pusurku u ungpopmayuonnvix cucmem
Hanpasienue noarorosku: 44.03.01
Ileoazozuueckoe oopazosanue
Jucunnuuna: Qusuka
BUJIET Ne 1
1.  VYrmoBas ckOpoCTbh, YIJIOBOE YCKOPEHHE. YPABHEHUE BPAIATEIBLHOTO JBUKECHUS.
2. YpaBHeHus TerioBoro 6amanca. [Ipumepsi.

3. IMapoxon unér mo pexe ot myHkTa A 10 myHKTa B co ckopocteio 10 km/gac, a oGpaTHO — cO
ckopocThio 16 km/uac. HaliTu cpeHIOI0 CKOPOCTh MAapoXoaa U CKOPOCTh TEUEHUS PEKU.

3asedyrowuii kaghedpou husuxu u UHGOPMAYUOHHBIX cUCmEM H.M. Boeamog

MuHMCTEepCTBO HAYKH U BbIciIero odopasosanus Poccuiickoii @exepanuu
PI'BOY BO “Kybanckuii rocyiapcTBeHHbIN YHUBepcuTeT”
Kadgpeopa ¢pusuxu u ungpopmayuonnvix cucmem
Hanpasaenue noarorosku: 44.03.01
Ileoazocuueckoe oopazoeanue
Jucuuniuna: Qusuka
BUJIET Ne 2
1. 3akonsl HetoToHa.
2. ukna Kapno. Teopema Kapno. K i1 1 naeaibHOM TEMIOBOM MalllMHBI.
3. Teno, OpomieHHOE BEPTHKAIBLHO BBEPX, YIajo Ha 3eMIIt0 uepe3 6 cekyHa. Hamucare ypaBHEeHUE
JBKEHUS U TIOCTPOUTH Tpauik CKOPOCTH (OT BPEMEHH ).

3aseoyrowuii kagedpoi huzuxu u uHGOpMAyUOHHBIX cucmem HM. bocamos

MuHHCTEpCTBO HAYKH M BbIcIIero oopazosanus Poccuiickoii ®@exepanun
®I'OY BO “Ky0anckuii rocyiapcTBeHHbI YHUBepCcUTET”
Kadgpeopa ¢pusuku u ungpopmayuonnvix cucmem
Hanpasienue noarorosku: 44.03.01
Ileoazozuueckoe oopazosanue
Jducunnauna: Qusuka
BUJIET Ne 3
1. 3akoH coxpaHEHHS MOJHOW MEXaHUYEeCKOM sHepruu. [Ipumepsi.

2. AOGCOJIOTHBIE CKOPOCTH M YCKOPEHUS MPH CI0KHOM BpalaTeabHOM JIBUxkeHuu. [Ipumep.
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3. B ogHOM U3 cedeHuil TOpu30HTAILHON TPYOKH BO/IAa TEUET CO CKOPOCTHIO 1 M/C IpU CTAaTMYECKOM
nasnenuu 12 klla. Kakum OyneT naBieHue BoIbl Ha CTEHKH TPYOKH B IPYTOM CEUCHHH, TI€ CKOPOCTh
TeueHus 3 m/c?

3asedyrowuii kagheopotl husuxu u UHGOPMAYUOHHBIX cUCmEM H.M. bocamos

Ilpumep o1anka 0na 6auy-onpoca u KOHMPOALHOU padomul (3-1i cemecmp):

Tema-2 Dnexmpocmamuka u ROCMOAHHBLIL MOK:

['pynmna CrynenT(ka)
1. 3aoaua: 1o noBepxHocTH 11apa paauyca 60 cM paBHOMEpHO pacnpenenés 3apsan 50
HKn. Omnpenenuts HamNpsOKEHHOCTh  TOJII W TIOTEHIMaJd B IIGHTpEe  Iiapa.

2. Hanmcats opmyiibl Bcex 3akoHOB Oma

3. Hanmucatb Gpopmysibl, COOTBETCTBYIOILIUE CIAEAYIOLUIUM 3aKOHAM U MTOHATHSIM:
- HanpsHKEHHOCTD M TOTEHITMAI TTOJISI TOYEYHOTO 3apsia

- HanpsHKEHHOCTH MOJIs1 0ECKOHEUHOM paBHOMEPHO 3aps’KEHHOM IIIOCKOCTH

- 3akoH Kynona:
- 3aKOH BceMUpHOro TAroTeHUs:
4. 3aoaua: HNan Ttoyeunbd 3apsg Q = 60 mxKn. Halitm moyiHBIN MOTOK BEKTOpa
HanpsbkéHHoctu E depes chepuueckyro moBepXHOCTb, €CITH:
1 —3aps pacnoiokKeH B IIEHTPE chepruIecKOi TOBEPXHOCTH
2 - 3apsij pacnojokeH BHE Cepsl
3 - 3apsa pacmoio’KeH BHYTPH cephl,
HO CMEIIEH OTHOCUTEIBHO LIEHTPa

5. OnpenenuTe MOITHOCTH OBITOBOTO AJIEKTPOUYAHHUKA, €CIIH | JTUTP BOABI B HEM
3aKHUMaeT 3a 6 MUHYT.

6. Tpu akkymynsTopa C pasHbIMH 3.1.C.(€1, €, €) U pPaBHBIMH BHYTPEHHUMH
CONPOTUBIICHUAMM COEAVHEHBbl MapaienbHo. HapucoBate cxemy M COCTaBUTH
HE00XOMMBIE YpaBHEHHUS ISl ONIPE/IEIEHUS TOKOB B BETBSIX.

Bomnpocsl 1J1s1 NOAT0TOBKH K K3aMeny (3-i cemecTp):

Onexmpuyecmeo u MazHemusm:
1. Dnexrpuueckue 3apsiabl. 3aKkoH KynoHa.
2. DJEKTPUYECKOE IMOJIE U €ro XapaKTePUCTUKHU (HAPsHKEHHOCTD, MOTEHIMAN), Tpaduueckoe

n300pakeHue.

3. Teopema Octporpaackoro-I'aycca u e€ npuMeHEHUs K pacy€Ty AJIEKTPHUUYECKHUX MOJIEH.
4.  Mertamibl U AUAIEKTPUKHU B DIEKTPUUECKOM TOJIE.

5. DnektpoéMkocTh. KoHleHCaTOphl. DHEpPrus 3apsbKeHHOTO KOHIEHCATopA.

6. 3akonsl Oma, /[xxoyns-JIenua.

7. Tlpasuna Kupxroga. 3aKoHbI 2JIEKTPOIH3a.
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8. MarnuTtHoe moJse 1 ero xapakTepuctuku. [Ipupona maruerusma.

9. 3akon buo-Casapa-Jlaniaca u ero npuMeHeHHUs K pacy€Ty MarHUTHBIX MOJIEH.

10. [IBmxenue 3apsiioB B MarHuTHOM 1ose. Cuna JlopeHia, cuiia Ammepa.

11. DnexkTpoMarHuTHAsA UHAYKIHS U CAMOUHIYKITUA.

12. TpanchopmaTopbl. DIEKTPOIBUTATENN, TCHEPATOPHI HIEPEMEHHOTO TOKA.

13. 3akon Oma B 1ienu nepeMeHHoro Toka. ConpoTUBIECHUS: aKTUBHOE, PEaKTUBHOE, TTOJIHOE.

14. BekropHble auarpaMMbl. Pe30HaHCHI TOKOB M HAIIPSKEHUH.

15. Toxu ®yko. Ckun 3¢ deKT.

16. ua-, napa- u peppomarseTu3m. MarHuTHbIE MaTEPUAIIBI.

Onmuxka:

[IIxana 31eKTPOMArHUTHBIX BOJIH.

duznyeckast IpUPoAa BOJIH Pa3InYHBIX JUATA30HOB.

3aKOHBI TEOMETPUYECKON ONTHUKHU.

[TonHOE BHYTpEHHEE OTPAKEHUE.

[TocTpoenne n300pakeHHit B 3epKaIax v JTHH3AX.

®opmyJiia TOHKOM JINH3BI.

WuTepdepennus cBera, IIBETa TOHKUX MIEHOK.

Hudpakuus ceeta, mpuHIu [ roiirenca. Jludpaximonnas peméerka.

3aKOHBI TEMJIOBOTO U3JIY4EHUS.

10. OcHoBHBIE TOHATHS (HOTOMETPUH: CBETOBOM MOTOK, CHJIa CBETA, OCBEIIEHHOCTh, CBETOBAS

oTJaya.

11. JlromuHecueHnus 1 €€ pa3nudHble BUbL. 3akoH CToKca.

12. Uctoununku cBeTa: TEIIOBBIE, Fa30pa3psiAHble, JIOMUHECIICHTHBIE, CBETOAMOIHbBIE

13. ®oTto3ddexT (BHyTpEeHHUH U BHEIIHUIT), ypaBHEHHE DUHIITEHHA.

14. KopnyckynsipHO-BOJIHOBOM Ayanu3M. Bonuel ne bpoiis.

15. DnexTpOHHBIA MUKPOCKOIL.

16. OnTryeckre KBaHTOBBIE T€HEPATOPHI (J1a3ephl): IPUHIINI ACHCTBHS, CBONCTBA H3TyUCHUS,
KJIacCU(UKALINS, TPUMEHEHUSI.

17. OcHOBBI cIEKTPaIbHOTO aHaau3a. CIEeKTPhI U3IYYEHHUS U MOTJIOIICHUS.

18. IIpu3menHble U TUPPAKINOHHBIE CIIEKTPaIbHbIE TPHOOPHI.

19. Tlongpuzauus cera. Buabl mossipu3anu.

20. 3axoH @peHens sl CKOPOCTEN CBETAa B KpUCTALIaX.

O XN WD =

4.2.1 Kputepum OneHKH NPH NPOMEKYTOYHOM aTTeCTAllUN:

Kpumepusamu ycmnozo omeema 6yoym gvlcmynams ciedyioujue Kauecmsed 3HAHUlL:
-IIOJIHOTA — KOJIMYECTBO 3HAHUH 00 N3yd4aeMOM 00bEKTE, BXOAIINX B IPOrPaMMY;
-TITyOMHA — COBOKYITHOCTH OCO3HAHHBIX 3HaHUU 00 00BEKTE;
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-KOHKPETHOCTh — YMEHHUE PACKPHITH KOHKPETHBIE MTPOSIBICHUS 0000IIEHHBIX 3HAHHM (JI0Ka3aTh Ha
pUMEpax OCHOBHBIE MOJI0XKEHU);
-CHCTEMHOCTh — NIPEJICTAaBJICHUE 3HAHUH 00 OOBEKTE B CUCTEME, C BBIZICIICHHEM CTPYKTYPHBIX €€
AJIEMEHTOB, PACIIOJIOKEHHBIX B JIOTHUECKOW MOCIIEIOBATEIIBHOCTH;
-pa3BEPHYTOCTH — CIOCOOHOCTB Pa3BEPHYTh 3HAHUS B PSIII IOCIICAOBATEILHBIX 11arOB;
-OCO3HAHHOCTh — MOHMMAaHME CBS3€H MEXIy 3HAHHSIMM, YMEHHUE BBIJICIUThH CYIIECTBEHHBIC U
HECYIIIECTBCHHBIC CBSI3H, TIO3HAHUE CIIOCOOOB M TIPUHITUITOB ITOJTyYSHHs 3HAHUH.

Kpumepusmu nucbmenno2o omeema u npaxmuieckozo omuéma Oyoym vlCmynamo
crnedyrouue Kauecmea 3SHaHUl:
- IOJIHOTA — KOJIMYECTBO 3HAHUHN 00 N3yuyaeMOM 00bEKTe, BXOJSIINX B IPOTPaMMY;
- IIyOMHA — COBOKYITHOCTh OCO3HAHHBIX 3HAHHI 00 00BEKTE;
- KOHKPETHOCTh — YMEHHUE PACKPBITh KOHKPETHBIE TIPOSIBIICHUS] 0000MEHHBIX 3HAHHH.

Kpumepuu ouenku 3nanuit cmyoenmoe Ha IK3ameHe.

OLEeHKH  «OTJIMYHO» 3acIyXHBAaeT CTYICHT, OOHApYXUBIIMKA BCECTOPOHHEE,
CHUCTEMaTUYECKOe M TIyOOKOe 3HAHHWE YYEOHO-TIPOrpaMMHOTO MaTepualia, yMeHHE CBOOOIHO
BBITOJIHATH 33JaHUA, MIPETyCMOTPEHHbIE MPOTrPaMMOi, YCBOMBIIHMNA OCHOBHYIO M 3HAKOMBIN C
JOTIOJIHUTEIbHON JINTEPATYpOil, pEKOMEHJOBAaHHOM INporpaMMoi. Kak mpaBuio, oueHka
«OMAu4HO» BBHICTABISAETCS CTYICHTAM, YCBOMBIIMM B3aMMOCBS3b OCHOBHBIX MOHATHH

JTUCIUIUIMHBI B UX 3HAUYEHUU IS TproOpeTaeMoii mpodeccuu, MPOsSBUBIINM TBOPUYECKHE
CIIOCOOHOCTH B MOHUMAHHH, U3JI0KEHUHU M UCTIOIb30BAHUHU YU€OHO-IIPOTPaMMHOI0 MaTepHara.
OIIEHKH «XOPOIL0» 3aCITy>KUBACT CTYJIEHT OOHAPYKUBIIHMH MMOJIHOE 3HAHHE YueOHO-
IPOrpaMMHOI0 MaTepHasa, yCIenrHO BHIIOIHSIONINNA TPeAyCMOTPEHHBIE B IPOrpaMMe 3a/1aHuUs,
YCBOUMBIIMIA OCHOBHYIO JINTEPATYPy, PEKOMEHIOBaHHYIO B Iporpamme. Kak mpaBuio, oneHka
«XOpowio» BBICTABISETCS CTYACHTaM, IMOKAa3aBIIMM CHCTEMATHYECKUH XapakKTep 3HaHUH 10
JTUCIUIUINHE W CHOCOOHBIM K MX CaMOCTOSITEIbHOMY MOIOJHEHHIO U OOHOBJIICHHIO B XOJI€
nanpHEenIel yaeOHoi paboThl M TPOoPeCCHOHATILHON e TEIHHOCTH.

OLEeHKH «yI0BJIETBOPUTEJIbHO» 3aCIy)KUBACT CTYIEHT, OOHApYXMBIIUN 3HAHUSI
OCHOBHOTO Y4e€0OHO-IIPOrPaMMHOTO Marepuaia B 00beMe, HeOOXOAMMOM [UIsl JallbHEUIen
y4eObl U NPEJICTOALIEH PabOThI IO CHEUATBHOCTH, CIIPABJISIOIINICS C BBIIOJIHEHUEM 3alaHUM,
IIPEAYCMOTPEHHBIX IIPOIPAMMOM, 3HAKOMBIA C OCHOBHOW JIMTEPATYpPOH, PEKOMEHIOBAHHOU
nporpamMmoil. Kak mpaBuiio, OLIEHKA «y006/1emeopumenbHo» BBICTABISAETCS CTYyIEHTaM,
JOIYCTUBIIMM IIOIPEHIHOCTH B OTBETE HA JK3aMEHE M IIPU BBINOJIHEHHH JK3aMEHALMOHHBIX
3aJaHuii, HO 00JIaJa0IUM HEOOXOAMMBIMU 3HAHUAMH JUISI UX YCTPAHEHHUS MOJ PYKOBOACTBOM
IIpenoaaBaTels.

O1eHKa «Hey0061emeopumenbHo» BHICTABISIETCS CTYICHTY, 0OHAPYKUBIIEMY IPOOEIIBI
B 3HaHMSX OCHOBHOTO Yy4eOHO-NPOrpaMMHOI0 Marepuaia, AONYCTHUBIIEMY HPUHIUIHAIbHBIC
OLIMOKH B BBINMOJIHEHUH MPETYCMOTPEHHBIX IporpaMMoii 3aianuil. Kak npasuio, orieHka
«HEy0081emeopumenbHoy CTaBUTCA CTYACHTaM, KOTOpPbIE HE MOTYT IIPOJIOJIKUTh 00yUYeHHUE WU
HOPUCTYIUTh K MPO(ECCHOHAIBHON EATEIBHOCTU 110 OKOHYAaHMM By3a 0€3 OMOJIHUTENBHBIX
3aHATUH 110 COOTBETCTBYIOLIEH JUCLUIIIMHE.

OueHouHblE CpencTBa Il WHBAIMIOB M JIMI C OrPaHUYEHHBIMH BO3MOYKHOCTSMH
3JI0pOBbsI BEIOUPAIOTCS C YIETOM UX MHIMBHIYATbHBIX ICUXO(PH3UUECKUX 0COOEHHOCTEH.

— IpU He0OXOIUMOCTH MHBAJIUAM U JIUI[AM C OTPaHUYEHHBIMU BO3MOXHOCTSAMU 370POBbS
IIPEIOCTABIISAETCS JONOJHUTENBHOE BpEMs IS TIOATOTOBKY OTBETA HA HK3aMEHE;

— MpU NPOBEACHUU MPOLEAYPHI OLEHUBAHUS PE3YyIbTaTOB O0yUEHHUS! MHBAIWIOB U JIULL C
OTpaHMUYEHHBIMH BO3MOYKHOCTSMHU 370POBbsSI IIPELyCMAaTPUBAETCSI UCIIOJIb30BaHNE TEXHUUECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSI3U C UX UHAUBUIYATbHBIMH OCOOEHHOCTSIMH;
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— IIpU HEOOXOAMMOCTH I 00YYAIOLINXCSl C OTPAHUYCHHBIMUA BO3MOKHOCTSIMHU 3/I0OPOBbS
U UHBAJUAOB TMpolLieAypa OLICHUBAHHS pE3yJIbTaTOB OOY4YEHHS MO JAUCLUHUIIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIOB.

[Tpouenypa oueHuBaHUS Pe3yabTAaTOB OOy4YEHHUS MHBAIMIOB U JIUILl C OTPaHUYEHHBIMU
BO3MOXHOCTSIMH 3/I0pPOBbSI 110 JUCHUIUIMHE (MOJYJIO) MpeaycMaTpUBaeT IPEI0CTaBICHUE
uHpopManu B ¢opMax, aJaNTUPOBAHHBIX K OTPAaHUYEHHUSM HX 3/J0pPOBbS M BOCIPHUATHUS
uHpOpMaLUu:

J1i U1l ¢ HapyIIeHUSIMH 3pEHUS:

— B [I€4aTHOU (hopMe YBEITUUECHHBIM IIPU(TOM,

— B (hopMe FIIEKTPOHHOTO JOKYMEHTA.

J1Jis TH11 ¢ HApYIICHUSIMU CITyXa:

— B meyaTHoi (opme,

— B (hopMe 3JIEKTPOHHOTO JTOKYMEHTA.

J1Jis U1l ¢ HapyIIEHUSIMHU OTIOPHO-ABUTaTENbHOIO anmapara:

— B meyaTHoi opme,

— B (popMeE INMEKTPOHHOTO JOKYMEHTA.

JlaHHbIi IepedeHb MOXKET OBbITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHIE€HTA
oOydJaronuxcsi.

5. IlepeyeHb OCHOBHOW M JONOJHHTEIbHON Y4eOHOH JUTepaTypbl, HEOOXOAUMO 1JIs

OCBOEHMS TUCUUIJIMHBI (MOTYJISA):

5.1 OcHoBHAas1 IMTEpaTYypA:

1. bopnoBckuii, I'. A. OOmas ¢usuka B 2 T.. ydeOHOe mocoOue I aKaIeMHUYECKOTO
OakamaBpuata /. A. Bopnosckuii, 3. B. bBypcuan. — 2-e uz ., ucnp. u gomn. — M.: 3naTenbcTBo
HOpaiir, 2018. — 242 c¢. — (Cepus: bakanaBp. Axkagemuueckuii kypc). — ISBN 978-5-534-
05451-4. — Pexum goctyma: www.biblio-online.ru/book/E018BF05-1609-4A2A-93C4-
959CE18CEI18S.

2. Tpodumona T.U. Kypc dusuku: yue6. mocobue [mns By3os] / T.U. Tpodpumona. — M.:
Axamemus, 2014.

JJist OCBOCHHMSI TUCIUTUTMHBI MHBIAAMH | JIMIIAMU C OTPaHUYCHHBIMU BO3MOXKHOCTSIMU
3JI0pPOBbSI UMEIOTCS U3/IaHUS B DJIIEKTPOHHOM BUJIE B AJIEKTPOHHO-OMOIMOTEUHBIX CUCTEMAaX
«Jlanp» n «tOpaitT».

5.2. JlonoHUTeNbHAS IUTEpaTypa:
1. Tpodpumona T.1. COopHHK 33134 110 Kypcy (PHU3UKH C pelIeHUAMHU: y4el. mocodue /is By30B /
T.A. Tpodumosa, 3.I". [1aBnoBa. — M.: Beicmas mkona, 2004.
2. Bonbkenmreiin B.C. Coopauk 3a1a4 o oomemy kypcey ¢pusuku / B.C. Bonbkenmreiin. — CI06.:
Kuawxasiid mup: [IIpodeccus], 2006.

6. Ilepeyenn pecypcoB MH(OPMAIMOHHO-TEJIeKOMMYHHUKAIIMOHHOM ceTn «AHTEpHETY,
He00XOIUMBIX [IJIsl OCBOCHUS M CHUIINHBI (MOAYJIs1):
1. DieKTpoHHbIE YIeOHUKH U TOCOOUS 110 PU3UKE.
www.knigafund.ru/products/17
VYuebnas nureparypa rno pU3nKe 1 ee pa3aeiaaM B AJICKTPOHHOM Buje. Paznien coneput u3aanus
110 MEXaHUKe, TEPMOJIMHAMHKE, OTITHKE, SJICKTPOIMHAMHUKE,
2. DnekTpoHHbIe YueOHUKH. DU3HKA.
www.curator.ru/e-books/physics.html
DNEeKTPOMarHeTU3M. OnTuka. KBanToBas ¢usuka. bonee 80 KOMITBIOTEPHBIX
HKCIIEPUMEHTOB, yueOHOe mocodue, BHI€03aMMCH SKCIIEPUMEHTOB.
3. DIEKTPOHHBIE PECYPCHI IO Qu3uKe
metodist.lbz.ru » YMK - BUHOM
DJIeKTPOHHBbIE 00pa30BaTEIbHBIE PECYPCHI IO (PUBHKE ..... CeroaHs Hai cailT — 3To 6osiee 2000
¢aiinoB: y4eOHMKH, Ta00paTOPHBIE U KOHTPOJIbHBIE paOOTHI.
4. ®uszuka - EqrHOE OKHO JI0CTYyIIa K 00pa30BaTeIbHBIM IPOrPAMMAaM.
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.knigafund.ru/products/17
http://www.curator.ru/e-books/physics.html
http://www.curator.ru/e-books/physics.html
http://metodist.lbz.ru/iumk/physics/e-r.php
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5. DnexTpoHHbI yueOHUK dhusuku — PhysBook.
www.physbook.ru/

VYkazaHHasi OCHOBHas JiuTepaTypa umeercs B 6ubianoreke Kyol'Y B nocraTouHom
KOJINYECTRE.

7. MeToaudyecKue YKazaHus AJas oﬁyqammnxca M0 OCBOCHHIO JTUCIIUIIJINHBI.

VYcnemHoe OCBOGHHE TUCIHUIUIMHBI MpeNroyiaraeT akTUBHOE, TBOPYECKOE YydacTue
CTYZICHTA IyTEM TUIAaHOMEPHOH, MOBCETHEBHOM pabOTHI.

Obwue pexomenoayuu

N3ydyenne TUCHUIUIMHBI CIENyeT HaYMHATh ¢ TPOPabOTKU paboueii mporpamMmebl, YIeIss
0co0oe BHUMaHHE LIESAM U 3a/1a4aM, CTPYKTYpPE U COJIEpKaHUIO Kypca.

Paboma c koncnekmom nexyut

[IpocMoTpuTE KOHCHEKT Cpa3y IMOCie JEKLUUU; OTMEThTe MaTephall, KOTOPhIM BbI3HIBAET
3aTpyaHeHus: s moHuMaHus. [lombiTaliTech HAaWTH OTBETHI, HUCIOIB3YS PEKOMEHIYEMYIO
JUTEpaTypy U UHTEPHET pecypchl. Eciu caMocToaTenbHO HE yAanoch pa3odpaThecsi B MaTepHale,
dbopMynUpyHTE BOMIPOCHI U 0OpaIaiiTech K MPENoIaBaTe0 Ha KOHCYJIbTAIUN WIH ONFKanIIei
JICKIUH.

PerynspHo oTBOAMTE BpeMsl sl TOBTOPEHHS MPOUJCHHOTO MaTepuaia, MpoBepsist CBOU
3HAHUS, YMEHHUS U HABBIKU 110 KOHTPOJIbHBIM BOIIPOCAM.

B ocBoeHnu AMCHMIUIMHBI MHBAIWIAMHU U JHMIIAMUA C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU
3I0POBBSI OOJIBIIIOE 3HAYEHWE WMEET WHAMBHUAyajdbHas ydyeOHas paboTa (KOHCYJIbTAIMH) —
JIOTIOJTHUTEILHOE Pa3bsiICHEHUE YUeOHOro MaTrepuaia.

WuauBuayanbHble KOHCYJIbTAllMM IO MPEAMETY SBJSIOTCS BaXKHBIM  (PaKTOpOM,
CHOCOOCTBYIOUIMM MHAMBUYAIU3allUd O0YUYECHUSI M YCTaHOBJICHHIO BOCIIMUTATEIILHOTO KOHTAKTA
MEXIy IMpernojaBaTesieM M OOy4yarOUMMCS HWHBAaJUAOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMH 3710POBBbSI.

8. Ilepeyenbp MHPOPMALMOHHBIX TEXHOJIOTHH, HCIOJIb3YeMbIX NPH OCYLIECTBJICHUH
00pa30BaTeJbLHOI0 NMPoLecca No AMCHUIIAHEe (MOYJII0).

8.1 llepeuenb UHGOPMALMOHHBIX TEXHOJIOTHIA.

— KomnbioTepHoe TeCTUpOBaHUE 110 UTOTaM HU3y4EHUS pa3/ieioB AUCHUTIINHBIL.
— IIpoBepka JOMaIIHUX 3aaHUI U KOHCYJIBTUPOBAHUE IIOCPEICTBOM 3JIEKTPOHHOM ITOYTHI.

8.2 IlepeyeHb HEOOXOAMMOIO NPOrPAMMHOI0 O0ecIeYeHH .

— [Iporpammel, feMOHCTpanuK Buieo Matepuaios (mpourpeiBatesib « Windows Media Playery).

8.3 llepeuenb UHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:
- CnpaBouno-npaBoBas cucreMa «Koncynerant [Tmtocy (http://www.consultant.ru)

9. MarepuajbHO-TeXHHMYecKasi 0a3a, HeoOXoauMMasi JJf  OCYILIECTBJICHHUS
00pa3oBaTe/ILHOIO NMpPoLecca Mo JUCHUIINHE (MOYJIIO0).

MarepuanbHO-TEXHUYECKOE 00€CTICUeHUE AUCITUTUTMHBI (MOTYIIs)

Ne | Bun pabor
U OCHAILIEHHOCTh

1. | JlexuumoHnuble Jleknmonnast  aymutopuss (201 C w  ap.), OCHaleHHas
3aHATUA MIPE3EHTALlMOHHON TEXHUKOU (mpoexTop, JKpaH,
KOMITHIOTEP/HOYTOYK, ...) M COOTBETCTBYIOIIUM IPOTPAMMHBIM

obecrieuenueM (I10).

CIICHUAIM3UPOBAHHBIC JEMOHCTPALIMOHHBIC CTCHABI 110 Pa3JIMYHbIM
pasnenam obmieit huzuku (koM. 200 C).

2. | Cemunapckue CemuHapckue 3aHATUS - (He npedycmompensl)
3aHATUA



http://www.physbook.ru/
http://www.physbook.ru/
http://www.consultant.ru/
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JlaGoparopHble JlaGopatopus (koM. 219 C), ykomIiieKTOBaHHass 00OpyIOBaHUEM
3aHATHUS JUIS. U3MEPEHUSI MEXaHUYECKUX M TePMOJIMHAMUYECKUX MapaMeTpoB
TE€J U CUCTEM:
1. MuKpoMeTpbl, IITAHTEHIUPKYIU U CEKYHIOMEPHI.
2. IlcuxpoMeTpbl, TEPMOMETPHI U TUTPOMETPBHI.
3. MasTHUKHU: MaTeMaTU4ecKuii, GU3NIECKUN, KPYTUIIbHBIN 1
MasTHUK O0epOexka.
4. YcTaHOBKH AJis U3MEPEHUsI TEIII0EMKOCTH, K03 duirenrta
BSI3KOCTH M MOJTYJISI CIIBUTA.
Kypcogoe KypcoBoe npoektrpoBaHue - (ke npedycmompeHo)
POEKTHPOBAHUE
I'pynnoBsie Aymuropuu 234 C, 320 C, 332 C; kabuner 232 C.
(MHIUBUIYATHHBIC)
KOHCYJbTaITIN
Texymmit Aynuropuu 234 C, 332 C; xabuner 232 C.
KOHTPOJIb,
IPOMEXKYTOUHAsS
aTTecTanus
CamocrositenpHast | Kabuner  anms camocTosITenbHOH — pa®oThl,  OCHAIEHHBIN
pabora KOMITBIOTEPHONW TEXHUKOW C BO3ZMOXHOCTBHIO MOJKIIOYEHHS K CETH

«HTEpHETY», MPOrpPaMMOI SKPAaHHOTO YBEJIINYCHHUS U 00eCTIeueHHBII
JOCTYIIOM B 3JIEKTPOHHYIO HMH(POPMAIIMOHHO-00pPa30BaTEIbHYIO
Cpelly YHUBEPCUTETA.

Y4e0HO-9KCKYPCHOHHBIE  OOBEKTHI
crieryIabopaTopun €CTECTBEHHBIX (haKyJIbTETOB W J1abOpaTopvs HAHOTEXHOJOTH) OCHAIICHBI
COBPEMEHHBIM 000PYIOBAHUEM.

yHHUBepcuTeTa (acTpodusuueckas oOcepBaTopus,
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