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PaGouass mnporpamma gucuumruinabl  b1.0.18 ©OU3UKA coctaBieHa B
COOTBETCTBMM C  (eaepalibHbIM  TOCYAapCTBEHHBIM  0Opa3oBaTEIbHBIM
ctangapTom Boiciiero oopazosanus (OI'OC BO) no HanmpaBieHHIO MOJTOTOBKU
04.03.01 Xumus.

[Iporpammy cocTaBuiI:
I1.1. beikoBckuit, ToLEHT Kadeapbl GU3UKHA U e —
HH(POPMAITMOHHBIX CUCTEM, KaHIUIAT (pU3MaT HayK

Pabouas mporpamma qucuuiuinHel Qusuxa yTBEpKIeHa Ha 3aceTaHuu Kadeapsl
¢busukn 1 nHbopManmoHHbIx cucteM. [Ipotokon Ne 11 ot 15 ampens 2022 r.
3asenyromuii kadeapoit boraros H.M. - gﬂf—

=
Lu\)(T\‘ré

YTBepkJieHa Ha 3aceJaHud y4eOHO-METOJUYECKOM KOMHUCCUHM  (PUBHKO-
TEXHUUYECKOTO (haKyJIbTeTa.

[Tpotokon Ne 8 ot 15 anpens 2022 r.

[Tpencenarens YMK @T® npodeccop borator H.M.

T

Peuenzent: ['puropesan JI.P., renepanshbiil nupextop OO0 HITD
“Me3on”, kKaHauAaT (pU3Mar HayK.



1. Heau u 3212494 U3YYEeHUs] TUCIHIIMHBI
1.1 Hean ocBoeHMsI TUCHUIIIMHBI

OO6nagast JOTMYECKOM CTPOMHOCTBIO U OMNHUpasCh HAa SKCIEPUMEHTANbHbIE (DAKTHI,
muciumuinHa  «@u3uka»  ABIETCS  HMIOCANbHOW 11 (OpMHpOBaHHS Yy  CTYJACHTOB
pohecCUOHATBHBIX KOMIIETEHIIUH.

OcHog6Hble yenu OCBOCHUS TUCIUIUINHBI “Du3nka’:

- CO3JlaHuME€ YHHUBEpCAIbHOM 0a3bl A1 H3y4deHHs oOuenpopecCHOHANbHBIX JAUCLUILINH,
dbyHaaMeHTa Mociueayromero o0y4eHus B MarucTpaType, acliupanType;

- ¢opMUpOBaHUE LIETHHOTO MPEACTABICHUS O (HU3MUECKUX 3aKOHAX OKPYXKAIOIIET0 MHpa B UX
€/IMHCTBE U B3aMOCBSI3H.

1.2. 3agauy AUCHMILINHEI.
- (opMUpOBaHHE HABBHIKOB MO MPUMEHEHUIO TMOJIOKEHUH (yHAaMeHTaNbHOU (U3UKU K
rPaMOTHOMY HAYYHOMY aHAIU3y CHTYAIMi, ¢ KOTOPBIMH HHXEHEPY MPUXOIUTCS CTATKHBATHCS
MIPU CO3JIaHUH HOBOW TEXHUKHU M HOBBIX TEXHOJIOTHUI;
- OCBOCHHE OCHOBHBIX (DM3MUECKHUX TCOPHUH, MO3BOJSIONIMNX OIUCAThH SBIICHUS B TPUPOJIE, U
IpelelioB MPUMEHUMOCTH JTHX TEOPHM MJisi PEHICHUS COBPEMEHHBIX M MEPCIEeKTUBHBIX
TEXHOJIOTUYECKUX 3a]1a4;
- (QopMupoBaHHE HAaBBIKOB CHCTEMHO-aHAJUTHYECKOW ITOCTAaHOBKH 3amad (U3HYECKOTO
MOJICITMPOBAHHS IIPOIIECCOB 1 OOBEKTOB UCCIICAOBAHMS.

1.3. MecTo aMCUMIUIMHBI B CTPYKTYpe OCHOBHOH 00pa3oBaTe/ibHOH NPOrpaMMbl

BbICIIEr0 00pPa30BaHHUA

b1.0.18 — unAeKC MMCHUIUIMHBI OTHOCUTCA K 00si3atenbHOM yactu bioka-1. Jlucuurimnnsl
(Mogynu) yueOHoro tutaHa HampasieHuss noarotoBku 04.03.01 Xwumwus. Kypc Dusuku
mpelHa3HayeH ISl O3HAKOMJICHHS CTYACHTOB C COBPEMEHHOW (M3MUYECKON KapTHHOW Mupa,
NPUOOPETEHUs] HABBIKOB OJKCIIEPUMEHTAILHOTO HCCIEAOBaHUS (PU3UYECKUX SBICHUU U
MPOIIECCOB, U3YYEHUS TEOPETUUECKIX METO/IOB aHaNN3a (PU3MUECKUX SIBICHUM.

Jl11g ycrienrHoro 0cBOeHUs Kypca (pu3uku HeoOX0 UMbl 3HaHUS OCHOB AU PEepeHIInaTbHOTO
U MHTETPATLHOTO HCYUCIICHHUS, BEKTOPHOU alTeOphl M aHATUTHYECKON TeOMETPHUH.

B cBoto ouepenp, ocBoeHHE Kypca QU3MKH CIIOCOOCTBYET OoJiee IIyOOKOMY MOHUMAaHUIO
3aKOHOB XWMUH, SKOJIOTHH U SIBJISICTCS 02301 TaKUX JUCIUIUINH, KaK TCOPSTHUECKAs MEXaHUKa,
MaTepHaoBEICHHE.

1.4. TlepeyeHb NJIaHUPYEMBbIX pPe3yJIbTATOB 00yUYeHHs 1O TUCIUIIMHE, COOTHECEHHBIX
¢ IJIAHUPYEeMbIMH pe3yJIbTaATAMH 0CBOEHUsI 00pa30BaTeIbHON NPOrpaMmm

BrimyckHuk akagemudeckoro 6akanaBpuara cnennanbHoct 04.03.01 “Xumus” nomxen
obnajgath  CIEAYIOUMMH  00ujenpogheccuonanbHplMu  KOMREMEHYUAMU,  KOTOpbIE
dhopmupyrores B poniecce nzyuenus Quzuxu: OITK-4.

Konx wu HaummeHoBaHMe  MHAHMKaTopa | Pe3ympTaThl 00y4eHUs 1O TUCIMILIIMHE
JOCTUKEHUS] KOMIIETEHIIUU
OIIK-4. Cnioco0eH miaHupoBaTh paboThl XMMHUUECKON HAlpaBIEeHHOCTH, 00padaThiBaTh U
MHTEPIIPETUPOBATH ITOJYYEHHBIE PE3YJIBTAThI C UCIIOIb30BAaHUEM TEOPETUUECKUX 3HAHUN U
NPAaKTUYECKUX HABBIKOB PELICHHs MaTeMaTHUECKUX U (PU3MUECKUX 337134

NOIIK-4.1. cionb3yeT 6a30BbIe 3HAHUS 3Haem — KaK UCMONIL30BATh 0A30BBIC 3HAHUS B
B 00JIaCTH MaTeMaTUKU U (PU3UKH TIPU 00J1IacTH MaTeMaTUKU U (PU3UKU TIPU




TUTAHUPOBAHUH PA0OT XUMHUYECKON TUTAHUPOBAHUU PAOOT XUMHUECKON
HaNpaBJICHHOCTU HaNpaBICHHOCTU

Ymeem - uctionp3oBath 0a30BBIC 3HAHUS B
00J1aCTH MaTeMaTUKU U (PU3UKH TTPU TUIAHUPO-
BaHUH PaOOT XUMHUECKOM HAIPABICHHOCTH
Bnadeem - CcIOCOOHOCTBIO — HCIOJIB30BaTh
0azoBble 3HaHUS B O00JACTH MaTeMaTHKH H
(bU3UKK [IpH ITIAHUPOBAHUM PAOOT XMMUYECKON

HAPaBICHHOCTH
NOIIK-4.2. O6pabaTbeiBacT TaHHBIC C 3naem — xak 00pabaThIBATh JIAHHEIC C
HCII0JIb30BaHUEM CTAaHIAPTHBIX CIIOCOO0B UCIIOJIb30BAaHUEM CTaHIAPTHBIX CIIOCOO0B
ANMpPOKCUMAIIUN YHCICHHBIX anMPOKCUMAIINH YUCIICHHBIX XapaKTePUCTUK
XapaKTePUCTHK Ymeem - oOpabaTbIiBaTh JaHHBIC C HCIIOJIB30-

BaHHWEM CTaHJAPTHBIX CIIOCOOOB AaIIpPOKCH-
MAaIU{ YUCICHHBIX XapaKTePUCTUK

Braoeem — criocoOHOCTBIO 00PaOOTKH JTAHHBIX C
UCIIOJIb30BAaHUEM  CTAHJIAPTHBIX  CIIOCOOOB
aTNPOKCUMAITUHU YHCIICHHBIX XapaKTEPUCTUK

NOIIK-4.3. HutepnpetupyeT pe3yibTaThl | 3Haem — Kak UHTEPIPETUPOBATH PE3yIbTaThl

XUMHUYECKHUX Ha0JII0IeHU I C | XMMHUYECKUX HAOJIIOJIEHUH ¢ UCIIO0Ib30BaHUEM
UCIOJIb30BaHUEM (DU3MUYECKMX 3aKOHOB H | (PU3MYECKHUX 3aKOHOB U IPEACTaBICHUN
IIpEACTaBICHUI Ymeem -  HHrepnperupyeT — pe3ysbTarhl

XUMHUYECKUX HAOIIOACHHUH C HCHOJIH30BaHH-EM
(M3UYECKUX 3aKOHOB U MPEICTABICHUI
Braoeem - cmocoOHOCTBIO HMHTEPIIPETUPOBATH
pe3ynbTaThl ~ XUMHUYECKUX  HAONIOACHUN  C
HCIIOJIb30BaHUEeM (U3MYECKUX 3aKOHOB U
MpEeICTABIICHUI

B pesynbraTe ocBoenust nucuurminabl b1.0.18 “®usuka” oOyvaronuiics
00/IceH  3Hamb OCHOBHBIE (U3MUYECKHE SBJIEHMS U 3aKOHbI B 00JacTH MEXaHUKH,
TEPMOJUHAMHKHU, MOJEKYISAPHOU (PU3UKU, IIEKTPOMArHEeTU3Ma, ONTHKH, aTOMHOW W sIepHOMN
(GU3UKHA; OCHOBHBIE (U3MYECKHE BEITUYMHBI M KOHCTAHTBI, WX OMNPEICICHUE M €IMHUIIBI

HU3MCPCHUS,
ymemsbp TIPUMCHATH @HSHKO-M&TGM&TI/I‘ICCKHG MCTOABI I PCHICHUA MPUKIAAHBIX 3aJ1a4

XUMHUYECKON HAIPaBICHHOCTH;
énademp MeToaMu (GU3HMKHU MPU PEUICHUU COBPEMEHHBIX U MEPCIEKTUBHBIX 3a7a4 XUMHUECKOU
HaIpaBJICHHOCTH.
2. CTpyKTYpa U cojiep:KaHue TUCIUTLIMHBI.
2.1 PacnipenesieHue TPyA0EMKOCTH TUCIMIIJIMHBI TI0 BUIAaM PadoT.
Ob6mast Tpynoémkocts aucuuiuiasl dusuka cocraBaser 10 3au. ex. (360 wacoB), ux
pacrpeeneHue 1mo BuaaM padboT 1 10 CeMeCcTpaM MPEICTaBIeHO B TaOIHIIE.

Bun yueOHo# paboThI Bcero CemecTtphbl
4acoB (uacer)
2 3 4
KonrakTHas padora, B TOM 4ncIe:
AyauTOpHBIE 3aHATHSA (BCEro): 204 68 68 68
3aHATHS JIEKIIMOHHOI'O THIIA 48 16 16 16 -

JlaGopaTopHble 3aHATHS 102 34 34 34 -




3aHsATHS CEMUHAPCKOI0 THIA (CEMUHApHI,
MPAKTUYECKHE 3aHATUSA)

54 18 18 18 -

HNHaga KOHTAKTHAasA paﬁoTa:

KonTtpoisb camocTositenbHOM padoTsl (KCP) 8 2 4 2
[Tpomexyrounas arrecranus (MKP) 0,9 0,3 0,3 0,3
CamocrosiTesibHasA padoTa 58 11 36 11
B TOM 4HCJIe:
[TpopaboTtka y4eOHOT0 (TEOpeTHYECKOro) 25 5 15 5 i
marepuaia
Beinosnnenue WH/IUBUYaIbHBIX 3aJaHAl
. . 16 3 10 3 -
(moAroToBKa COOOIIECHHH, PE3eHTAINHN, TOKIIATI0B)
[TonroroBka K TEKyLIEMY KOHTPOIIO 17 3 11 3 -
Kontpos: 89,1 26,7 | 35,7 | 26,7
[ToaroroBka K sK3aMeHy 89,1 26,7 | 35,7 | 26,7
OO0mas Tpy/10eMKOCTh yac. 360 108 | 144 | 108 -
B TOM YHCJIE
KOHTAKTHasl 2129 | 70,3 | 72,3 | 70,3
pabota

2.2 ConepxaHue THCHHUILIAHBI:

Hucnurnnuna “@u3nka’” BKIIOYAET B CeOsI CIEAYIONTUE pa3Aeibl:
1. MexaHuka.
. MonekynsipHas ¢pusuka.

DIIEKTPUYECTBO U MAarHETU3M.
Orntuka.
AtoMmHas puszuka.

o oewN

®dusuka sapa.

Pacnipenesienne BUA0B y4eOHO# padoThl M HX TPYJA0EMKOCTH 0 pa3fesaaM JMCHHILIMHBI H
1o ceMecTpam:
Paznenpl AMCHUILINHBI, H3y4YaeMble BO 2 ceMecTpe.

No KonnyectBo yacoB
pa3- | HaumeHnoBaHue pa3nenos AyRHTOPHAA CPC
ena Bcero pabota
J I3 | JIP
1 Mexanuka 44 8 10 20 6
2 MomnekynsipHas ¢pusnka 35 8 8 14 5
HTOI'O no pazoenam oucyuniumnoi: 79 16 18 34 11
KonTpons camocrositenbHol padotsl (KCP) 2
[Mpomexxyrounas arrecraus (MKP) 0,3
[TonroroBka K TEKyIIEMY KOHTPOIIO 26,7
Oowan mpyooémkocms 6 cemecmpe: 108

Pazgeqanl nucHUIUINHBI, H3yYaeMble B 3 cemecTpe.




Ne KonuuecTBo uacoB
pa3- | HaumenoBanue paznenon AyRuTopHas CpC
ena Bcero pabota
J I13 JIP
3 DJIEKTPUUYECTBO U MAarHETU3M 56 8 10 18 20
4 OnTuka 48 8 8 16 16
HTOI' O no pazdenam oucyuniuHsl: 104 16 18 34 36
KonTtpoisb camocTtositenbHoM padoTel (KCP) 4
[Ipomesxyrounas arrecrauus (MKP) 0,3
[ToaroToBKa K TEKyImeMy KOHTPOJIIO 35,7
Oowan mpyooémkocms 6 cemecmpe: 144
Pa3zgennl nucHUILINHBI, H3yYyaeMble B 4 cemecTpe.
Ne KonunuecTBo yacos
pa3- | HaumenoBanue pa3enon AymuTopHas CPC
nena Bcero pabora
JI I13 JIP
5 AtomHas pusuka 53 10 10 20 13
6 ®dusuka sapa 38 6 8 14 14
HTOI'O no pazoenam oucyuniuHvl: 79 16 18 34 11
KonTposas camocrosrensHoit pabotsl (KCP) 2
[Tpomexyrounas arrecrauus (MKP) 0,3
[loaroroBka K TeKylieMy KOHTPOJIIO 26,7
Obwasn mpyooémkocms 8 cemecmpe: 108

[Ipumeuanue: JI — nexuun, [13 — npaktuueckue 3ansrus, JIP — naboparopusie paboThl,
CPC — camocrosTenbHas paboTa CTy/IeHTa.

2.3. Conep:xkanue pa3aesioB TUCHHIIHHBI:
2.3.1 3auaTus JeKIHOHHOr0 THIIA.

Ne | Haume- | ConepkaHue paznena ®opma
BaHUE TEKyILEr
paznena KOHTPOJI

1 2 3 4
Mexanu OcCHOBHBIE NIOHATUS KHHEMATHKU:

1 |ka IyTh, IEpEMEIIEHHEe, CKOpocTH, yckopeHus. Kunemarnka

BpalllaTeIbHOIO JIBWKEHUS. YPAaBHEHMsI TOCTYNATEIbHOIO H
BpalaTEIbHOIO IBHKCHUMN. BeImon-

Cucremsl orcyera. 3akoHbl HbioroHa. MMmynbc Tena M 3aKkoH | HEHUE
COXpaHEHMs UMITYJIbCa. 3aKOH BCEMUPHOTO TAroTeHus. CBoOOIHOE | JoMallH

majicHue Te. 208
MoMeHT wumnylibca MaTEpUaJIbHOW TOYKM M MEXAHWYECKOM | 3aJlaHMi,
CHCTEMHEI. KOHTp-X
3aKOH COXpaHEHHsSI MOMEHTA UMITYJIbCa. 1 J1a00p.
MowmenT unepuun. Teopema Illteiinepa. Kunerndeckas sneprus | pador,
BpAILIAFOIIErOCs TBEPJIOTO TEJa. TECTH-
3aK0H COXpaHEHHs MOJHON MEXaHUYECKOW SHEPTUU CUCTEMBI. poBaHuE

Heunepunansusie cuctems! orcuéra. Cumna Kopuomnuca.
CranuoHapHO€e T€4EHHE UACATBHON KUAKOCTH.
VYpaBuenue bepnyuu.




Moneky | TepmoamHamuyeckoe paBHOBecue u Temmeparypa. O6parumseie u | Beimonn
JsIpHAs HeoOpaTuMble Tmpouecchl. [lepBoe Hayano TEPMOAMHAMHKH. | €HHE
¢usuka | M3onpoueccsl B ueanbHbIX razax. O0beJMHEHHBINA ra30BbIN 3aKOH. | KOHTP-X
[IpeoOpa3oBanue TEMIOTH B MeXaHHUYECKyt0 padoty. Lluki KapHo | u mabop.
1 ero Kod(PHUIMEHT MOJIE3HOTO NCUCTBHUSA. DHTPOIIHSL. pabor,
4-XTaKTHBIA JBUTaTe]Ib BHYTPEHHEro cropanus. Ero kpyroBoii | Tectu-
LIUKJI U TEMJI0BOM OaslaHC. poBaHUE.
Onektpu | 3akoH Kynona. Hanpspk€HHOCTh M MOTEHLMAN 3JIEKTPUUYECKOTO
yectBo U | mons. Teopema [Taycca m €€ mnpuMmeHeHume g pacuéra
MarHeTu | 3JIEKTPUYECKUX II0JIEH.
3M Hanpsk€HHOCTB, Kak rpaiueHT NOTEHIUAA. Beimon-
[longpuzauus  IHUAIEKTPUKOB. [udnextpuueckas | HeHUE
IIPOHULIAEMOCTb BELIECTBA. JIOMAITH
OnexTpoéMKocTh. KoHzieHcaTopsl. ux
OHeprus 3apsHKEHHOT0 KOHIEHCATOPA. 3aJlaHuH,
IToCTOSIHHBIN 2IEKTPUIECKUN TOK. KOHTP-X
3akon Oma B uHTerpanbHOU U nuddepeHransuoi hopmax. 1 1abop.
[TpaBwia Kupxroda. 3axon Jxoyis-Jlenma. pabor,
3akoH buo-Caapa-Jlanmmaca. Teopema 0  UUPKYJISLUH. | TECTHU-
JIBU>KeHME 3apsiioB B AIEKTPUYECKUX U MArHUTHBIX MOJiAX. Cuiibl | pOBaHUE
Jlopenua u Ammnepa.
Hamarunuenue MAarHeTHKOB. I'ucrepesuc. MarnuTHas
npoHunaemMocts. [IpaBuno JleHna. DnekTpoMarHuTHas MHAYKLUH
Y CAMOMHJIYKIMS. DHEPIUsi MATHUTHOTO IOJIA.
3akoH Oma B menu nepeMeHHoro Toka. CoOnpOoTHBICHHUSA:
aKTUBHOE, pEaKTUBHOE M TMIOJHOE. BeKTOopHble JauarpaMMsl.
Pesonanc TokoB u Hanpsokenuit. KonebarensHsiii koutyp (L-C).
OcHOBBI ~ pamuMoCBs3U.  bBiIOK-CXeMbl  pajMOCTaHIIMU |
pasuonpUEMHHUKA.
OnTuka 3aKoHbI OTpakeHMs U npenomieHus. [lonmHoe BHyTpeHHEe Brimonn
otpaxxeHue. [loctpoenune nzo0paxxeHuii B 3epKajiax U JIMH3AX. cHHUE
Judpakuus u nuaTepdepeHIus. KOHTP-X
[Ipunnnn [Mtolirenca-Openens. H 1a00p.
Nutepdepeniius B TOHKUX TUIEHKAX. pabor,
JnbpakiroHHas pemérka Kak ClieKTpalbHbINA PHOOP. TecTn-
Crextpanbbiii  anamu3. ®@orosddekr: ompiter  Croseropa; | POBAHHC.
3aKkoHbI porodddekra, popmyna DitHmITeHA
[lonsiTve o rojorpadguueckoM  METOJE  MOJy4YeHUS U
BOCCTaHOBJICHHSI H300paKeHUI.
AToMHas | 3aKoHBI TEIUIOBOro M3idydeHUs: 3akoHbl Kupxroda, Credana-
duznka Boabimana u Buna. I'mnore3a Ilnanka. KBantoBoe 00BscHEHUE
3aKOHOB  TEIUIOBOTO  u3liydeHHs. KopyckynspHO-BOJIHOBOW | BeimonH
IyanusMm cBeta. Bosnsl ne bpoiis. eHue
Mopens aroma Tomcona. OnwiTel Pesepdopna mo paccesHuro | momari-
anb(a-yacTul.  SlpepHas  Mojenb  aromMa.  OMIOHMPUYECKHE | HUX
3aKOHOMEPHOCTH B aTOMHBIX crekTpax. ®dopmyna banbmepa. | 3agaHui,
Cnektp atoma Bozopoaa o bopy. Onsitel @panka u ['epua. TECTH-
CrnoHTanHoe ¥ UWHAYUUPOBAaHHOE u3NyuyeHue. VHBepcHOe | poBaHUE.

3acelieHre ypOBHEW akTUBHOHM cpenbl. OCHOBHBIE KOMITOHEHTHI
naszepa. YCIoBUs YCWICHHS W TeHepanuu cBeta. OcoOeHHOCTH




JA3€pHOr0  U3IyYEHUS. OcHOBHBIE THIIBI JIa3€pOB M HX
IIPUMEHEHHS.
6 | ®dusnka XapakTepuCTUKHU szpa: 3apsj, cocraB, Macca. Jlepekr maccel | Tectu-
a1pa anpa. OHeprus cBsi3M  sjaep. PaaumoaktuBHOCTH.  Buabl | poBaHue,
PaJlMOAKTUBHOTO M3JIydyeHUs. 3aKOHbl PAaJUOAKTUBHOIO pacnaja. | pedepa-
Anepusie peakuuu. [IpaBuna cmemenus. Cunres siaep. OCHOBBI | Thl
aTOMHOM dHepreTuku. IIoHsTHE 0 103UMETPUU U 3aLIUTE.
2.3.2 3aHATHS CEMHHAPCKOI0 THNA: (He NpedycMOmpeHsi).
2.3.3 JlabopaTopHble 3aHSITHSI.
dopma
Ne
HanmenoBanue nabopaTopHbIX padoT TEKYILEro
cemecTpa
KOHTPOJIS
1. - Omnpenenenne yCKOpeHHsl CBOOOIHOTO NaileHUs ¢ IOMOIIbIO OTueTsl IO
MaTEeMaTHYeCKOro MasiTHUKA. 1a00paTOPHBIM
- OnpeneneHne MOMEHTa MHEPLUU TBEPBIX TEJ C IOMOIIbIO paboTram
KPYTUIIBHBIX KOJIeOaHUI - -] ---
- M3ydenue xonebanuii Gu3nIecKoro MasTHUKA.
- IIpoBepka Teopems! Ll Telinepa.
- U3mepeHnue BA3KOCTH KUIKOCTH. === 1l ---
- Onpenencuue otHomenus termmoémkocteit (Cp/Cy) B razax.
2. - N3yueHue pe3oHaHCa TOKOB U HaNpsKEHUH. Otuersl 110
- M3MepeHue 31eKTpHUeCKUX COPOTHBIICHUH. 1a00paTOPHBIM
- W3mepenue 3/1C HCTOUHUKOB TOKA METO/10M KOMIIEHCALIUH. pabotam
- JlerekTupoBaHuE DSIEKTPUYECKUX KoyiebaHuil. W3yuenue|--- [/ --- [/ ---
BBIIIPSIMUTENIEH.
- W3mepeHne [OIUHBI  CBETOBBIX BOJH C  IOMOIIBIO
TPPaKITHOHHON PEIIETKH. - -1l ---
- H3mepenue mokazatens mpejgomiieHusi (U CKOPOCTH) CBETa B
KHUAKOCTSAX.
3. - N3yuenue BHemHero potorddexra. Otuetsl 110
- W3ydyeHue cieKkTpoB pTYTH U HEOHA. 1a00paTOPHBIM
- HccnenoBanus p-N nepexonos. pabotam
- N3mepenus poKyCHBIX pacCTOSTHUM ONTHYECKUX CUCTEM.

2.3.4 TlpumepHasi TEeMATHKA KYPCOBBIX padoT (IPOEKTOB).
(KypcoBbie paboThI - He npedycmompeHol).

2.4 TlepeyeHb y4eOHO-METOHYECKOTO 00ecTeUYeHNsl Il CAMOCTOATEIbLHOH PadoThl
00y4YaKOIIUXCS 10 TUCHHILINHE (MOIYJIIO).

[lepeueHr y4eOHO-METOIUYECKOTO OOECTeUeHUs] AUCIUILTUHBL 10
Ne Bua CPC BBITIOJTHEHUIO CAMOCTOSTEIIEHON PaboThI
1 |2 3
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1 |[IpopaGotka 1. Tpodumona T.U. Kypc ¢usuxu: yued. mocodbue [mist By3oB] / T.H.

y4eOHOTO Tpodumona. — M.: Akanemus, 2014.
(Teoperuueckoro) |2. Meroauueckue pEKOMEHAAMKM K OpraHu3alud ayJIuTOPHOU U
Marepuaia BHEAYJAUTOPHOMN (CaMOCTOSTENIbHON) pabOThl CTYIEHTOB: METOJIMYECKHE

ykazanwus / coct. T.I1. Croposxenko, T.B. [Tounnok, A.B. becnanos, H.B.
Jloza. — Kpacuomap: Kybauckwii roc. yH-T, 2018. 89 c.

2 |BemonHeHue 1. Tpopumona T.U. Kypc ¢pusuku: yueb. mocoodwue [mas Byzos] / T.I.
uHauBUAYyanbHBIX | Tpodumosa. — M.: Akanemus, 2014.
3aJlaHui 2. Meronuyeckue pEeKOMEHIAIMM K OpraHU3alud ayJUTOPHOW U
(moaroroBka BHEAYIUTOPHOU (CaMOCTOSATEIHHOW) PabOThl CTY/IEHTOB: METOJUYCCKHE
COOOIIIEHHH, ykazanus / coct. T.I1. Cropoxkenko, T.b. [Tounnok, A.B. becnanos, H.B.

IpE3CHTALNN) Jloza. — Kpacnonap: Kybanckuii roc. yu-t, 2018. 89 c.

3 |lloaroroBka K 1. Meroauueckue peKOMEHAALMN K OpPraHM3allMd ayIAUTOPHON M
TEKYILIEMY BHEAYJAUTOPHON (CaMOCTOATENIbHOW) PabOThl CTYIEHTOB: METOAMUYECKHUE
KOHTPOJIIO ykazanwust / coct. T.I1. Croposxenko, T.B. [Tounnok, A.B. becnanos, H.B.

Jloza. — Kpacuomap: Kybanckwii roc. yu-t, 2018. 89 c.
2. Meroanyeckne PeKOMEHJALWU 10 BBIMOJIHEHUIO JIAOOPATOPHBIX
pabot. Onucanus 1a00paTOPHBIX PadOT.

Y4eOHO-MeTOIMYEeCKHE MaTepHajbl JUIsi CaMOCTOSATEIBHOW pPabOThI OOyYaromuxcs H3
YHUCiia MHBAJIUAOB M JIMI C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npegocrapistoTcs
B (hopMax, aTanTHPOBAHHBIX K OTPAHUYEHHSIM UX 370POBbS U BOCIPUATHS HH(OPMALIUU:

JInst mun ¢ HapyIIEHUSIMU 3PEHHS:

— B [I€YaTHOU (hopMe YBEIIMUCHHBIM IIPHPTOM,

— B (hopMe DIEKTPOHHOTO IOKYMEHTA,

JInst man ¢ HapyIEHUsIMU CITyXa:

— B [Ie4aTHOH (opme,

— B (hopMe 3JIeKTPOHHOTO JJOKYMEHTA.

Jliist TUTI ¢ HapyIIeHUSIMU OTTOPHO-IBUTATEIIFHOTO arapara:

— B [Ie4aTHOM (opme,

— B popMe 3JIEKTPOHHOTO JOKYMEHTA,

- B opme aynuodaiina.

JlaHHBII TIepeYeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

3. O6pa3oBaTejibHbI€ TEXHOJIOTHH.

[Tpu peanuzanuu yue6HOU pabOTHI IO OCBOCHUIO TUCHUIUIMHBI «DPU3HKa» UCTIOIb3YIOTCS

COBpEMEHHbIE 00pa30BaTeNIbHbIE TEXHOJIOTHH:
— aKTUBHBIE U UHTEPAKTHUBHbIE (POPMBI O0yUEHUS;
— MCCIIeI0BATENbCKUE METObI B O0yUEHUH;
— pobsieMHOe 00y4deHueE.

Camocmosmenvhas paboma 10 IUCUUILINHE BKIIIOYAET:

— CaMOMNOJrOTOBKY K y4eOHBIM 3aHATHUSAM MO KOHCIIEKTaM, Y4eOHOH JIUTepaType, MHTEPHET
pecypcawm;

— BBITNOJIHEHHUE JOMAIIHUX 3a/1aHUi (pelieHue TUIIOBBIX 33/1a4 U BHIIIOJIHEHNE TBOPUYECKUX
3aJIaHHM ).

Jig nun ¢ OrpaHUYEeHHBIMM BO3MOKHOCTSIMHM 37J0POBBSI ITPELYCMOTPEHA OPraHU3aLUs
KOHCYJIbTAIMH C NCIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.
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4. OueHOYHBIE CPeCTBA JISl TEKYIIEro KOHTPOJISI yCIIeBaeMOCTH H POMeKYTOYHOM
aTTecTallMU.

Tekywyuii KOrmpoab: COCTaBICHHE WM 3alATA TEXHUYECKOrO OTYETA IO BBINOJHAEMBIM
nabopaTopHEIM paboTaM MPAKTHUKYMa; IPOBEPKa JTOMAIIHUX 33aqaHuil. OTBETHI HA KOHTPOJILHEIC
BONPOCHI, MPUBEJICHHBIC B OMUCAHUSIX PadOT U Ha JOMOJHUTENbHbIE BOMPOCHI, Kacaroluecs
COOTBETCTBYIOIIMX PAa3/JeI0B OCHOBHOM AMCHUUIUIMHBL, OJHII — OMPOCHI MO KAXKIOMY pa3aeny
IPOrPaMMBI.

Ilpomesricymounulii KOHMPOAL: SK3aMEHBI B KOHIIE 2-TO U 3-TO CEMECTPOB.

Hmoz06vlii KOHmMPoab: S5K3aMEH B KOHIIE 4-TO ceMecTpa.

CprKTypa OLCHOYHBIX CPEACTB IJIsA TeKyIIIeﬁ H HpOMe)l(yTO‘lHOﬁ aTrTeCTalum

Kon PesynbTarsl 00yueHus HanmenoBanue
Ne | u HanmeHoBaHue OILIGHOYHOT'O CPE/ICTBA
n/m WHJMKATopa Tekymmit [Ipomexy-
KOHTPOJIb TOYHAas
aTTecTanus
1 NOIIK-4.1. 3naem - kak ucnosb3oBath 0azossie | Tect 1. Bormpock Ha
Hcnonb3yer 3HaHUS B OO0JAacTH MaTeMaTHUKU U sK3aMeHe 1-
0a30Bbl€ 3HAHUS | (PM3HMKH MPH IUIAHUPOBAHUU PAOOT 3 13 | 10
B o0JracTH XMMHUYECKON HANPaBICHHOCTH afiat -3, '
MaTeMaTUKH U Ymeem - wucnonp3oBaTh 0a30BbIE Bompoce! Ha
(1)1’13I/IKH npu 3HaHus B 00JIaCTM MAaTeMaTUKU U BJ'H/II_['OHPOC JK3aMEHEe
IUTAHUPOBAHUU W3WKU TIPH TUTAHUPOBAHUU PabOT
P ¢ PH IIAHHP P mo  Teme | 11-19.
pabor XMMUYECKOH HaIpaBJIE€HHOCTH
XMMHYECKOH Braoeem- criocoGHOCTBI0 | MEXatuka 1
HalpaBJICHHOCTH | UCMOJB30BaTh 0a30Bble 3HAHUS B | MOJEKYJISP- Bompoce! Ha
00J1acT MaTeMaTHKH ¥ (QU3HKH TIPH | oo busnka 9K3aMCHE
IUIAaHUPOBAaHUM  pabOT XMMHUYECKOH 20-26.
HaIpPaBJICHHOCTH
2 NOIIK-4.2. 3naem — xak oOpabareiBath manubie | TecT 2. Bonpocs! Ha
OO6pabatsiBaeT C MCTIOb30BAaHUEM CTAaHAAPTHBIX 3amaun 4,5. | sx3amene 1-
JTaHHBIE C CTIOCO0OB aNMpPOKCUMAIIUN
biun-onpoc | 16
UCTIOIb30BaHNE YHCIICHHBIX XapaKTEPUCTUK
M CTaHJapTHBIX Ymeem - oOpabatbiBaTh naHHBIE C | 10 TEME «OIIeKTpOM
croco0oB HUCIIOJIB30BaHHUECM CTaHAAaPTHBIX ((3HeKTpOM ar"He-Tu3m).
anmpoKCUMAIMK | crTOCOOOB alMPOKCUMAIIMY YUCIICHHBIX
arLe-Tu3M». | Bonpoce! Ha
YHCIICHHBIX XapaKTEPUCTHK
XapaKTePUCTHK Bradeem- CiocoGHOCTBEO 06paboTky | DIMI-OMPOC | k3amene 1-
JAHHBIX C UCMOJb30BaHUEM CTaH- | MO TEME 20
MApTHBIX CTMOCOOOB ANNMPOKCUMAINH | (Omrukay. | «OmTHKay.
YHCIICHHBIX XapaKTEPUCTUK
3 NOIIK-4.3. 3naem — «ak wuHTepnperuponars | Tect 3.
HuTeprpetupyeT | pe3yabTaThl XHMUYECKUX HAOTIOACHUIA
pe3ybTaTh C  WCIONB30BAaHHEM  (PU3MUECKUX
XUMAYECKUX 3aKOHOB U NPEJICTaBJICHUH
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HaOmoneHut ¢ | Ymeem - Intepnperupyet pe3ynbrarsl | 3agada 6. Bomnpocel Ha
HCIOJIb30BAHUEM | XUMUYECKUX HaOMI0ACHU I c sK3amene 1-
busznueckux HCII0JIb30BAHUEM buznyecknx 5 20

3aKOHOB 1 | 3aKOHOB U MPEJICTABICHUI e 1o Teme
Mpe/ICTaBICHUN Bnaoeem - cnocoOHOCTBIO MHTEpIpe- | O TCME «ATOM-Hasl

TUPOBATL PE3YJIbTATbBl XUMHYCCKUX «AToMHAA U | U s iepHas
H36HIO,HCHI/II>’I C HUCITIOJIB30BAHUEM

buznIecKux 3aKOHOB u
npecTaBIeHui uzuxa»

aqep-Has buzuka»

OddexTuBHOCTE yueOHOW ACSITENPHOCTH OakaldaBpOB OIICGHHMBAETCS 1O OaJTbHO-
PEUTHHTOBOM CUCTEME.

B yuebGHOM mporiecce HCIONIb3YIOTCS AKTUBHBIE U WHTEPAKTUBHBIC (POPMBI MPOBEICHHS
3aHITHIA: TPE3eHTANMsI, AUCKycCHs, pa300p KOHKPETHBIX CUTYyallUld, TBOPYECKHE 3aJlaHus,
MO3TOBOH IITYpM, paboTa B MaJIbIX FPyIax.

Yuebno-noznasamenvnvle sxckypcuu — BaXHBIA 3JIEMEHT 00pPa30BAaTENBHOTO MpoIlecca.
[Tpexxne Bcero, 3T0 IKCKypcuu B actpodusmdeckyto obcepBaropuro Kyol'Y, B mabGopartopuro
HAHOTEXHOJIOTHUH, B CcIIel1ab0paTOprn €CTECTBEHHBIX (PaKyIbTETOB.

DKCKypCcHH B JIabopaTopuu “OM3HeC - MHKyOaTopa’:

- MeMOpaHHbIE TEXHOJIOTUH,
- BBIPAIIMBaHNE MOHOKPHUCTAJUIOB JJI KBAHTOBOU AJICKTPOHUKH.

OneHka KadecTBa OCBOEHHUS IMPOTPaMMbI BKIIIOYAET TEKYIIMH KOHTPOJb YCIEBAEMOCTH,
MIPOMEKYTOUHYIO aTTECTAMIO OOYYArONIMXCs, WUTOTOBBIC 3a4€Thl W OK3aMCHBI B KaXKIOM
ceMecTpe.

Texymuii KOHTPOIb U MPOMEKYTOYHAS ATTECTAIMS BEAYTCS IO PE3yJIbTaTaM BBITOJHCHUS
1ab0paTopHbIX paboT, TOMALTHUX 3a/JaHUN U KOHTPOJIBHBIX paboT.

B koHI1e kaxoro paszzena npoBOAUTCS TaK HA3bIBAEMBIN “OJUI-OMPOC”, KOTJA CTYJAEHTHI TYT
e, TIoCTe HOMepa 33aJaHHOTO BOIpOca, MUIIYT (GOpMYyIbl U (WIKM) OMpPENENCHUS, PEelIaroT
“KOpoTKHE” 3a7auu.

4.1 ®oHA OLEHOYHBIX CPEICTB /1JIsl MPOBeAeHUsI TEKYIIEr0 KOHTPOJISI.

Ilpumepovt mecmog:

Tecm 1

Ne Bonpocsl Bapuantel  oTBETOB

1 2 3 4
1 | YpaBHeHHE paBHOYCKOPEHHOTO ABMKEHUs | S=Vi S=at’/2 | V=at/2 h=gt?
2 | Ummynbe Tena (KOJTMYeCTBO IBUKCHHUS) mv, | ma, | mr | mvr
3 | YpaBHeHUe HEpa3pHIBHOCTH MOTOKA: CONSt = PV, mgh, SV, hv
4 | 3axoH boiins — Mapuotra: Const=.... SV, TV VP Jo
5 | YpaBHeHHE PaBHOYCKOPEHHOTO BPALICHHUS ¢=mt e=do/dt @=st?/2 M=Je

Tecm 2

Ne Bonpocs Bapuantsel  oTBETOB

1 | 2 | 3 | 4
1 3akoH Oma Q=lt, P=UI, I=U/R, j=o/E
2 | Omnrmyeckas cwia JIMH3BI D=1/F, R=2F, k=H/h, D=2F
3 | DneKTpoABKYIIAs CHITa HHAYKIHH, € =. . IR, -Ldl/dt, dQ/dt, -dd/dt
4 DHeprus CBSI3U  SJIpa, E=... mgh, mc?, Amc?, mv?/2




12

Tecm 3
Noe| Bompocsl Bapuantel  oTBETOB
1 | 2 | 3
1 | CBeTOBOI1 MMOTOK U3MEPSIETCS B ... JIOKCaX | JIloMeHax | KaHjenax
2 | 3akoH cMerenus Buna 3to ... A=bT | b=NMT | A=b/T
3 | U3 3akona Jlambepra ciaeayer, uTo ... L=cM | M=zL | ML=nxn
4 O-pacnan siapa 9TO U3JIIy4YCHHUE . . . SJICKTPOHOB | (1)OTOHOB | AACP rejaus

Ilpumepot 3a0au:

Tema: Cuctemsl oTcuéra. [[BHKEHHE MEPEHOCHOE, OTHOCUTEIILHOE U a0COIIOTHOE.

3aoaua 1. HaliTu BCe CKOPOCTM M YCKOPEHHS TOpOjJa, BBIOpAaHHOTO Ha riolyce, B
yKa3zaHHOE BpeMsl Tofla M BpeMsl CYTOK. (V kaocooeo cmyoenma c60ti 20poo u pasHvle 8peMeHd.
Jlecko nomyuaromes uHOU8UOyaibHbIE 3A0AHUS).

3adaua 2. Onpenenuth cuny Kopuomnuca, JeiCTBYIONIYI0O Ha OAMH IMOTOHHBIA METp
Oepera BeIOpaHHOM Bamu pexu (pyubs).
Tema: JIBuxeHue CBOOOTHO MaArOIINX TE.

3aoaua. Teno Opocuiau TOJ YrioM @ K TOPU3OHTY co ckopocthio V . Haiitu Bce
napaMeTphl IBUKCHHUS: TaTbHOCTD ITOJIETA, BRICOTY TIOIBEMA, BPEMsI MTOJIETA, KOHEYHYIO CKOPOCTbD,
MUHHUMAIIbHBINA painyc KpUBU3HBI TpaekTopuu. CONMpoTUBIIEHUE BO3AyXa HE yUUThIBaTh. Clenarh
PHUCYHOK.
(3adasas pasnuynvle sHavenus a u V, nonyyuUM cepuro 8apuUaAHmMos).

Tema: BeITOBBIE 3JIEKTPOCETH.
3adaua. Onpenenutb ce4eHue MPOBOJOB, MOABOISAIINX JIEKTPOIHEPTUIO K BallleMy JOMY
OT MOACTaHIMU, €CIIU: TIOTEpU Ha MpoBojax He Oonee 5%, npenenbHas MIOTHOCTh TOKa
ans amomuHus = 20 A/Mm? (s menu = 30 A/mm?).
Tema: IlpaBuna Kupxroga.
3a0aua. Tpu mnapauleNbHO COEAMHEHHBIX AKKYMYJSATOpa HMMEIOT BHYTPEHHHE

conportuBnienus mo 1 (2, 3) Oma. HaiiTu Toku B BeTBAX, eciau DJAC HCTOYHUKOB (8
gonbmax) paBHbl uncny 0yks B Bammx @. 1. O., COOTBETCTBEHHO.
Tema: ®oTomerpus.
3aoaua. OnpenenuTb OCBEUIEHHOCTh Ha CBOEM paboyeM CTOJIe, CUUTAs HACTOJIBHYIO JIaMITY
TOYEYHBIM UCTOYHHUKOM cBeTa. [10CTpONTH H30IFOKCHI.
4.2 ®oHJ OLIEHOYHBIX CPEICTB /ISl NPOBeIeHHs MPOMEKYTOUYHONH aTTeCTAIUHU.
Takoif B KOHTPOIS, KaK “‘OJMI-ONMPOCH!”, MO3BOJIIET ONEPAaTHUBHO NMPOBEPUTH KAUECTBO
YCBOEHHSI OT/IEBHBIX TEM U IIPOTPAMMBI B IIETIOM.

Ilpumep o1anka Ona 6auy-onpoca u KOHMPOJIbHOU PAdOMbL:

Tema 1 - Mexanuka. Tepmoounamuxa u MoneKynapHas usuxa.

I'pynmna Crynent(ka)

1.JIano ypaBHenue mBmwxkeHns S(t) = 20t — 5t TTocTpouTs TpaduK CKOPOCTH 3a MepBble 5
cekynn (¢ wuHTepBasiom 1 cex). [lpuBeaure mpuMep TaKOTO  JABHIKCHHSL.
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2.Hanmcate (opMysbl, COOTBETCTBYIOIIME 3aKOHAM COXPAHEHUsS: WMIYJIbCa, MOMEHTa
HMITYJIbCA, IIOJIHOM MEXAHUYECKOU SHEPIUH.

[To kakoii dopMysie MOKHO HalTH 1-10 KOCMHYECKYIO CKOPOCTh PaKeThl OTHOCHUTEIBHO
Comnnama?

4.0npenenuTh UMIYJIbC CUIIBIL, ACHCTBYIOLIEH Ha MYJII0, IIPU BBICTPEIIE U3 pyXkbsi. Macca myinu
10, e€ ckopocts 500 Mm/c.

5.0mnpenenuTs MIOTHOCTh KUCIOPOAA IPU KOMHATHBIX YCIIOBHUSX.

6.Onpenenuts T ropenus raza B munHape JABC, cuuTas ero uaeaibHOM TEMIOBOM MaIlllMHON
c K.IL.JI. 40 % u TeMIlepaTypoi BBIXJIOITHOM TpyOBI 200°C.

Kputepumn o1ieHKH 0TBETOB HA BONIPOCHI:
OTtBeThl Ha Kaxblil Bompoc oleHuBaTcs B 6amnax ot 0 mo 1. [lo cymme Gamnos
OTIPEJIEISIETCS OIICHKA T10 IIKaJIe COOTBETCTBUM.

IlIxana coomeemcmeuil 641106 u OUEHKU 3a omeembl Ha 6 680npocoe6:

0 1 2 3 4 5 6 OasTeI

................. VRN ISUSSUOR OSSO USROS SUSSPRRN UOUUsoo SSSSRIN DURUROON OO M

| 0 | 1 | 2 |33 1|4 | 4|5 | 5 |5t ouenka

Hanpumep: cymme 6amnoB ot 2 10 3 COOTBETCTBYET OLIEHKaA 2; cyMMe 0auIoB OT 5 J10 5.5
— OIICHKA 5-.

Bonpochkl 1Jist MOATOTOBKH K 3K3aMeHy (2-if cemecTp):

1. OcHOBHBIE MOHATHS KMHEMATUKH MOCTYNATEIbHOTO JABMKEHUS: IyTh, IIEpEMEIICHHUE,
CKOPOCTH, YCKOPEHHUSI.

OO0miee ypaBHEHHE MTOCTYMATEIBHOTO JBUKEHUS.

OO1iee ypaBHEHHE BpaIlaTeIbHOTO JBHKEHUS.

CrnoxeHne CKOPOCTeH U YCKOPEHHI TIPU CIIOKHOM JIBHYKCHHH.
WnepuunanbHblie cucteMbl 0TCUéTa U 3aKOHBI HbIOTOHA.

3aKOH BCEMUPHOTO TATOTEHUS.

CB00OOIHOE TTaJ€HUE TEII.

Hewnnepunansubie cucremsl. Cuna Kopronuca.

Hmnysbce Tena v 3aK0OH COXpaHEHUS! UMITYJIbCa.

10 MOMEHT HHEPIIMU MaTepUATBHON TOUYKH B TBEPOTO TeTa.

11. Teopema IllIteiinepa.

12. KuneTnueckas SHEpTHsI BPAIAroIIerocs Tea.

13. MoMeHT umMnyibca MaTepraaIbHON TOUKH U MEXAaHUYECKON CUCTEMBI.
14. 3akoH coxpaHEeHUSI MOMEHTA UMITYJIbCA.

15. 3akoH coxpaHeHHUs MOJTHON MEXaHU4YeCKOI YHEPIHH CUCTEMBI.

CoNUO R WN
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16. 3aKOHBI THAPOCTATUKU U TUAPOTUHAMUKH.

17. CraunoHapHo€e TeueHue UACATbHON KUIKOCTH.

18. YpaBHeHue Hepa3pbIBHOCTH IMOTOKA.

19. YpaBuenue bepnysmim.

20. ITepBoe HaYaIO TEPMOTUHAMHKH.

21. M3omporieccol B UealbHBIX Ta3ax.

22. O6beqMHEHHBIN Ta30BbIA 3aKOH.

23. [IpeoOpa3zoBaHue TEIJIOTH B MEXAaHUYECKYIO padoOTYy.
24. Hukn Kapno u ero ko3¢ punueHT noae3Horo AeHCTBHsL.
25. DHTpONHSL.

26. 4-XTaKTHBII IBUTATENb BHYTPEHHETO cropanusi. Ero KpyroBoi UK ¥ TEIIOBOM OaaHc.

Ilpumepet sx3amenayuonnvix 6unemos (2-i cemectp):

MuHuCcTEpCTBO HAYKH U BbIciiero odopasosanust Poccuiickoii ®@egepanun
®I'BOY BO “Ky0anckuii rocyiapcTBeHHbI YHUBepcuTeT”
Kadgheopa gpusuxu u ungpopmayuonnvix cucmem
HanpasJisenne noarorosku: 04.03.01 Xumusn
JducounimHa: Puzuka
BUJIET Ne 1

1. VYrmoBas cKOpOCTb, YIJIOBOE YCKOPEHUE. YPaBHEHHE BPAIIATEIbHOTO JBUKEHUS.

2. YpaBHeHus TemnoBoro O6ananca. [Ipumepsr.

3. INapoxon unér mo pexe ot myHkra A 1o myHkta B co ckopocteio 10 km/yac, a o6patHo — co

ckopocThio 16 kM/gac. HaliTu cpeHIoi0 CKOPOCTh MapoX0/1a U CKOPOCTh TEUCHUS PEKU.

3asedyrowuii kaghedpotl huzuxu u UHGOPMAYUOHHBIX cuCeM H.M. boeamos

MuHuCTEpCTBO HAyKH M BbIciero oopasosanus Poccuiickoit deneparyu
PI'BOY BO “Ky0anckuii rocy1apcTBeHHbINH YHUBepCHTET”
Kadgheopa ¢puzuxu u ungpopmayuonnvix cucmem
Hanpasaenue noaroroBku: 04.03.01 Xumusn
JducounimHa: du3uka
BUIET Ne 2

1. 3axonsl HeroToHa.

2. Hukn Kapno. Teopema Kapno. K 11 1 naeanbHoil TerioBoi MalmHsbl.

3. Teno, OpomeHHOE BEpTHUKAIBHO BBEPX, YMaJlo Ha 3eMJIt0 uepe3 6 cexyHa. Hamucare ypaBHeHue
JBYDKEHUS U IOCTPOUTH IpauK CKOPOCTH (OT BPEMEHH).

3aseoyrowuii kageopoui huzuku u uHGOpMayUOHHBIX cucmem H.M. Foeamos

MuHHCTEpCTBO HAYKH U BbicIIero oopasosanus Poccniickoii @enepannu
®I'BOY BO “KybaHckuii rocyiapcTBeHHbI YyHUBepcUTeT”
Kadgheopa ¢puzuku u ungpopmayuonnvix cucmem
Hanpasaenue noaroroBku: 04.03.01 Xumusn
Jucuuniuna: Quzuxa
BUJIET Ne 3
1. 3akoH coxpaHeHUs MOJIHON MexaHudeckou sHepruu. [Ipumepsl.
2. AOCOIIOTHBIE CKOPOCTH M YCKOPEHHUS P CI0KHOM BpalllaTesIbHOM ABMKeHUH. [Tpumep.
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3. B ogHOM U3 ceueHMi rOpU30HTANIBHOM TPYOKH BOJA TEYET CO CKOPOCTHIO | M/C MpH CTaTHYECKOM
nasnennn 12 kIla. Kakum Oyner naBieHue BOAbI Ha CTEHKH TPYOKH B APYTOM CEYEHHUH, T7I€ CKOPOCTh
TedeHus 3 m/c?

3aseodyrowuii kaghedpotl puzuxu u UHGOPMAYUOHHBIX CUCTIEM H.M. boecamos

Ilpumep 6nanka ons 6auy-onpoca u KOHmpovHou pavomwl (3-ii cemecmp):

Tema-2 Inekmpocmamuka u ROCMOAHHbBLIL MOK:

I'pynma CrynenT(ka)
1. 3aoaua: Tlo nmoBepxHOCTH mapa paauyca 60 cM paBHOMEpHO pacnpenenéH 3apsia 50
HKn. Omnpenenutsb HanpsOKEHHOCTh  TMOJIA W TOTEHIMal B IIGHTpPEe  IIapa.

2. Hartucatb popmyiiel Bcex 3akoHOB Oma

3. Hammucath opMysibl, COOTBETCTBYIOMINE CICAYIOIIUM 3aKOHAM W ITOHSATHSIM:
- HaIpsHKEHHOCTD M TOTEHLMAI ITOJIs1 TOYEYHOI0 3apsaaa

- HanpsHKEHHOCTH 10JIs1 0ECKOHEUHOM paBHOMEPHO 3apsKEHHOU TIOCKOCTH

- 3akoH KynoHa:
- 3aKOH BceMHupHOTo TATOTEHUSA:
4. 3a0aua: HNan toueunbri 3apsg Q = 60 mxKi. HailiTh mosHBI TOTOK BEKTOpa
HanpspkéHHocTH E uepes cepruyeckyro moBepXHOCTb, €CIH:
1 — 3apsn pacmosnoxeH B IEHTpe cPepruuecKoil MOBEPXHOCTH
2 - 3apsj pacIoyoKeH BHE chephl
3 - 3apsAn pacnoioKeH BHYTPHU CQEPHI,
HO CMEUIEH OTHOCUTENBHO IIEHTPa

5. OHpe,I[eJ'II/ITe MOIITHOCTH OBITOBOTO BHCKTquaﬁHHKa, ecn 1 JIUTPp BOABI B HEM
3aKHUIaerT 3a 6 MHHYT.

6. Tpu akkymynsTopa C pasHbIMH 3.1.C.(E1, €, €) M paBHBIMH BHYTPCHHUMH
COTPOTUBIICHUSAMH COEAMHEHBI TMapauieabHo. HapucoBaTh cXeMy U COCTaBHUTh
HE0OXOIMMBbIE YPaBHEHHUS IS ONIPE/IeTICHHS] TOKOB B BETBSIX.

Bonipocs! 1J1st MOAroTOBKH K 3K3aMeny (3-if cemecTp):

Dnekmpuuecmeo u MacHemusMm:
1. Dnexrpuueckue 3apsabl. 3akoH Kymnona.
2. DIEKTPHUYECKOE MMOJIe U €r0 XapaKTePUCTUKH (HAPSHKEHHOCTD, TOTEHITMAN), TpaduIecKoe

n300paxeHue.

3. Teopema Octporpazackoro-I'aycca u e€ mpuMeHEHHsI K pacy€Ty AIMEKTPHUIECKUX MOJIEH.
4. Meramibl U AUDIEKTPUKHU B 3JIEKTPUUECKOM IOJI€.

5. DnekrpoémkocTs. KoneHcaTophl. DHEprust 3apsHKeHHOTO KOHIEHCATOpa.

6. 3axonsl Oma, [xoynsa-JleHua.

7. llpaBuna Kupxroda. 3akoHbI 35I€eKTpOIU3A.



8.
9.

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

©oNor~ N R

10.
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MarnuTHOe 1oJje u ero xapakrepuctuku. IIpupona maruerusma.

3akoH buo-CaBapa-Jlamuiaca 1 ero npMMEHEHHUS K PaCUETY MarHUTHBIX TOJIEH.
JBuxenue 3aps0B B MaroutHoM nojie. Cuna Jlopenia, cuna Ammepa.
DNEeKTPOMAarHuTHAss UHAYKLINS U CAMOUHAYKIIHS.

Tpancdopmaropsl. DIIeKTpOABUTaTENN, TEHEPATOPHI IEPEMEHHOTO TOKA.

3akoH OMa B 11enH IepeMEeHHOT0 ToKa. CONPOTUBIICHUS: aKTUBHOE, PEAKTUBHOE, ITOJTHOE.
Bekropusle nuarpaMMbl. Pe30HaHCHI TOKOB U HaIIPSIKEHU .

Toxu ®dyko. CxkuH 3 PexT.

Jua-, mapa- u ¢peppomarueTuM. MarHuTHbIE MaTEPHAIIBL.

Onmuxka:

[IIxana 37€KTPOMarHUTHBIX BOJIH.

®duznyeckas NpUpoJa BOIH Pa3IMYHbIX AUANa30HOB.

3aKOHbBI T€OMETPUUECKON ONTHUKH.
IlosiHOE BHYTpEHHEE OTPAKEHUE.

[TocTpoeHue n300pakeHHid B 3epKaIax v JINH3AX.

dopmysa TOHKOH JINH3HI.

WuTepdepenius cBera, {BeTa TOHKHUX IJIEHOK.

Judpakuus ceeta, npuHnui I roiireHca. udpakinuonnas pemérka.

3aKOHBI TEIJIOBOTI'O U3TYUYEHHUSL.

OcHoBHBIE TOHATHS (POTOMETPUHU: CBETOBOU TIOTOK, CHJIA CBETA, OCBEHIEHHOCTh, CBETOBAS

oT/ava.

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

17.
18.
19.
20.

1.
2.

JlromunecneHuus u e€ pa3nuyuHble BUAbL. 3aK0oH CTOKCa.

HcTrouHrKy cBeTa: TEIJIOBBIE, Ta30pa3psIHbIE, IFOMUHECHEHTHBIE, CBETOUOIHbIC
®otoaddexT (BHYTPEHHUI U BHEIIHUN ), ypaBHEHHE DHHIITEHHA.
KopnyckynsapHo-BonHOBOM ayanu3m. Bonnsl ne bpoiins.

DJIIEKTPOHHBIN MUKPOCKOII.

OnTHueckre KBaHTOBbIE T€HEPATOPHI (J1a3epbl): PUHIIMII IEUCTBUS, CBOWCTBA U3JIy4YEHHUS,
KiaccuuKanus, IpuMeHEHUs.

OcHOBBI CIEKTpaIbHOTO aHanu3a. CHeKTPbl U3TYYEHUSI U TIOTJIOICHHUS.
[TpusmenHbIe U TUGPAKIIMOHHBIE CTIEKTPATbHBIE TPUOOPHI.

[Tonsipusanus ceera. Buabl nonsipuzamnuu.

3akoH PpeHens 17 CKOPOCTEN CBETa B KpUCTaJIIaX.

Ipumepet sx3amenayuonnvix 6unemos (2-i cemectp):

MuHHCTEpCTBO HAYKH U Bbiciero odopasosanust Poccuiickoii ®@exepanun
®I'BbOY BO “Ky0aHckuii rocyiapcTBeHHbI YHUBepcuTeT”
Kadgheopa ¢puzuku u ungpopmayuonnvix cucmem
Hanpasaenue noaroroBku: 04.03.01 Xumusn
Jucuunumnna: Quzuxka
BUJIET Ne 1

3akonbl OMa (B IETSIX MOCTOSHHOTO TOKA).
OnTHyeckre KBAaHTOBBIE T€HEPATOPHI (Ja3epbl): MPUHIIMIT ACHCTBUSI, CBOMCTBA U3TYUECHHUS.

3adaua: OnpenenuTh ATUHY BOJHBI A€ bpoilng [Is 31€KTPOHOB, YCKOPEHHBIX HAIPSKEHHEM

1xB.

3aseoyrowuii kagedpoul uzuxu u UHGOPMAYUOHHBIX CUCTIEM bocamos H M.

MuHHCTEpCTBO HAYKH U Bbiciero odopasosanust Poccuiickoii ®@egepanun
®I'BOY BO “Ky0anckuii rocy1apcTBeHHbIH YHUBEpCUTET”
Kadgheopa ¢puzuxu u ungpopmayuonnvix cucmem
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Hanpasnaenue noarorosku 04.03.01 Xumusn
Jducnuniauna: du3zuka
BUJIET Ne 2
1. IlonHOe BHYTpEHHEE OTPAKEHUE.
2. IlpaBuna Kupxroda.
3adaua: OnpenenuTh MOIMHOCTh M3NMydeHUs COJHIIA, cuuTas ero abCONIOTHO YEPHBIM TEJIOM.
Temneparypa nosepxnoctu Connua 6000 K, panguyc Connia 700 Mwm.

3aseoyrowuii kagedpoul huzuku u UHGOPMAYUOHHBIX cucmem boeamos HM.

MuHKMCTEePCTBO HAYKHU M BbicuIero oopasosanusi Poccuiickoit ®@enepaunu
®I'BOY BO “Kyb6aHcknii rocy1apcTBeHHbIH YyHUBEepCUTET”
Kadgpeopa ¢puzuxu u ungpopmayuonnvix cucmem
Hanpagaenue noaroroBku 04.03.01 Xumusn
Jducuunimaa: Pusuka
BUJIET Ne 3
1. IlpaBuna nocTpoeHust U300paXKEHUI B BOTHYTOM 3epKalle.
2. OCHOBBI aTOMHOM YHEPTETUKHU.
3aoaua: OnpenenuTs TeMIIEpaTypy HHUTH JIaMIbl HAKAJIUBAHUS MOIIHOCTHIO 100 Br.
Koaddunument cepoctu HutH pasen 0,4. Jluamerp u JUIMHY HUTH OLIEHUTE CAMOCTOSTEIBHO.

3asedyrowuii kagheopoui Ghusuxu u UHGHOPMAYUOHHBIX CUCTEM boeamos HM.

Ilpumep onanka ona 6auu-onpoca u KOHmpoabHoi padomot (4-ii cemectp):

Tema 3 @u3uka amoma u amomHo2o A0pa:
I'pynna CryneHnT(xa)
1. Ckonbko BoiH 1e bpoitnis ynmoxkures Ha 2-ii opoute atoma Bojgopoaa? M mouemy?

2. Kakoii mepexoJ Ha cXxeMe ypOBHEH SHEepTruu aToMa BOJAOPOJa COOTBETCTBYET
“kpacHoit* rpanutie ¢oTodpdexra ¢ TOBEPXHOCTH 1e3Us?

3. KakuM HampsikeHHEeM HaJI0 YCKOPHUTH MPOTOH, YTOOBI ero A ae bpoiis
COOTBETCTBOBAJIA A “max” B CIIEKTpE 3Be3/bI ¢ Temmneparypoii 4000 K?

4., C KakoWl CKOpPOCTBIO JIOJDKEH JIETETh OJJIEKTPOH, 4YTOOBI BO30OYAUTH NEPEXOf,
HEOOXOUMBIH B 3agaue Ne2?

5. onucars ypaBHeHHe pacnana sapa: ““Theo =a + . . .
VKa3aTh COCTaB MOTYyIEHHOTO H30TOIA.

6. OnpenenuTh yAenbHYI0 SHEPIUIO CBA3H B SApe H30Tona “Hey.

Bonipocs! 1Jist MOAr0TOBKH K dK3aMeny (3-if cemecTp):
Amomnas u si0epnas guzuka:
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OmnsiThl Pesepdopna. SAnepuas (muianerapHasi) MOJEINb aToMa.
Omnupudeckas popmyna banbmepa.

IToctynater H. bopa.

Teopust aroma Bogopojia 1o bopy.

Oueprerudyeckue ypoBHU. Cepun CIEKTPATbHbIX JIUHUH.
CuMBOJIBI aTOMOB (s11€p), UX COCTaBbI M MACCHI.

OcCHOBHBIE CBOMCTBA SJICPHBIX CHJL.

Mojenu aTOMHBIX ep.

. edexT macchr spa.

DHeprus CBA3M aTOMOB U siiep. DHEPTUs SACPHBIX PEeaKIIHiA.
OCHOBBI aATOMHOW YHEPTETUKHU.

. JlocTmkenus u npobieMbl TEPMOSAEPHOTO CUHTE3A.

. PannoaktuBnocts. [Ipupona, cBoiicTBa anbda-, 6eta- u raMma —Irydei.
. EcTecTBeHHas U MICKyCCTBEHHAs Pa/IiOAKTUBHOCTb.

. [IpaBuna cmenienus. PagnoakTuBHbIE psi/ibl (CEMENCTBA).

. 3aKOHBI PAaJOAKTUBHOTO pachaja.

. Hyxnuner: u3oromnsl, n300apbl, H30TOHBI.

18. AKTHUBHOCTb PaJIMOHYKIHIOB.

19. OCHOBBI TO3UMETPUH U 3AIUTHL.

20. biok cxema aTOMHOT'O peakTopa.

P RPrRPRPRPRPRPRPRE
QP WOUNPFPOOCONDUTAWNE

[EEN
\‘

Ipumeput 3x3amenayuonnvix 6unemos (4-it cemectp):

MuHHCTEepPCTBO HAYKHU U Bbicuiero oopasosanus Poccuiickoit ®@enepanun
®I'BOY BO “Kyb6anckuii rocyiapcTBeHHbIH YHUBepcuTeT”
Kagpeopa ¢pusuxku u ungpopmayuonnvix cucmem
Hanpagaenue noarorosku: 04.03.01 Xumusn
JAucuunimuna: Quzuxa
BWJIET Ne 1
1. OnsiTel Pezepdopaa. AnepHas (1mianerapHasi) MOEIb aTOMa.
2. AKTMBHOCTb PaJJMIOHYKIIH/IOB.
3adaua: OnpeIeNuTh YAeTbHYIO SHEPTHIO CBA3H HYKIOHOB B H30TOME 203,

3aseoyrowuii kageopoui huzuku u uHGoOpMayuUoHHBIX cucmem bocamos H M.

MuHucTepCcTBO HAYKH U BbIciiero odopasosanusi Poccuiickoii ®@egepanun
®I'BOY BO “Kyb6anckuii rocyiapcTBeHHbIH YHUBepcuTeT”
Kadgheopa ¢puzuku u ungpopmayuonnvix cucmem
Hanpasaenue noaroroBku: 04.03.01 Xumusn
Jducunnumnna: Qu3zuka
BUJIET Ne 2
1. Tlepssriit noctynatr Hunsca bopa.
2. OCHOBBI ATOMHOI SHEPTeTUKH.
3aodaua: Onpenenuts 2-i MOTEHITMAN BO30YXKICHHS JICKTPOHA B aTOME BOJIOPO/IA.

3asedyrowuii kaghedpoui uzuxu u UHGOPMAYUOHHBIX CUCTHEM boecamos H.M.

4.2.1 KpuTepuu OleHKH MPH NPOMEKYTOYHOI aTTeCTalMu:

Kpumepusamu ycmnozo omeema 6yoym evicmynams ciedyloujue Kaiecmea 3HAHull:
-[10JIHOTA — KOJIMYECTBO 3HAHUH 00 M3ydaeMoM 00BEKTE, BXOSIIUX B IPOrPaMMYy;
-rJ1yOrMHA — COBOKYITHOCTh OCO3HAHHBIX 3HAHUH 00 00BEKTE;
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-KOHKPETHOCTh — YMEHHE PACKPBITh KOHKPETHBIE IPOSBICHHS 0000IEHHBIX 3HAHUH (JT0Ka3aTh Ha
pUMepax OCHOBHBIE TIOJIOKEHUS);
-CUCTEeMHOCTb — TIPE/ICTABJICHUE 3HAHHUI 00 0OBEKTE B CHCTEME, C BBIIICIICHUEM CTPYKTYPHBIX €&
AIIEMEHTOB, PACIIOJIOKEHHBIX B JIOTMYECKON TOCIIE0BATEIEHOCTH;
-pa3BEPHYTOCTh — CIOCOOHOCTh Pa3BEPHYTh 3HAHUS B PSiJI MOCIICIOBATEIBHBIX IIar0B;
-OCO3HAaHHOCTh — MOHHMMAaHHE CBSI3eH MEXKIYy 3HAHHSMH, YMEHHUE BBIICIHTH CYINICCTBEHHBIC W
HECYIIECTBCHHBIC CBSI3H, TO3HAHKUE CITOCOOOB U MPUHIIMIIOB MOTyYSHUS 3HAHUH.

Kpumepusmu nucomennoco omeema u npakmuyeckoeo omuyéma Oyoym GulCHynamb
credyrouue Kauecmea sHaHuil:
- IIOJTHOTA — KOJIMYECTBO 3HAHUI 00 M3y4aeMoM OOBEKTE, BXOSIIUX B IPOTPAMMY;
- yOWHA — COBOKYITHOCTh OCO3HAHHBIX 3HAHUI 00 00BEKTE;
- KOHKPETHOCTh — YMEHHUE PACKPHITh KOHKPETHBIE MTPOSBICHUS 0000IIEHHBIX 3HAHUH.

Kpumepuu OUEHKU 3HAHUU cmy()enmoe HA IK3aMeHe.

OLeHKM «OTJIMYHO»  3aciyXHBaeT CTYAEHT, OOHapyXMBIIMI  BCECTOPOHHEE,
cHUCTeMaTH4YeCcKoe U TiyOOKoe 3HaHHWE Y4eOHO-IPOrpaMMHOrO Marepuajia, yMeHHe CBOOOIHO
BBINOJHATh 33JaHusl, IPETyCMOTPEHHbIE POrPaMMOM, YCBOMBIINNA OCHOBHYIO M 3HAKOMBIH C
JIOTIOJIHUTENIBHON JIUTEpaTypol, pPEeKOMEHJIOBaHHOW mnporpammoil. Kak mpaBuio, oleHKa
«OMAu4HO» BBICTABIAETCS CTYACHTAM, YCBOMBIIMM B3aMMOCBSI3b OCHOBHBIX IOHSATHI

JUCLHUIUIMHBI B UX 3HaYEHUU JUIs puoOpeTaeMoit mpodeccuu, NposBUBIIMM TBOPUECKUE
CIIOCOOHOCTH B IOHMMAaHUH, U3JI0)KEHUU U UCIIOJIb30BaHUM Y4€OHO-TIPOrpaMMHOI'0 MaTepuaia.
OneHKH «XOpOoIo» 3aCily’)KMBAET CTYI€HT OOHAPYKUBIIMH [TOJIHOE 3HaHUE Y4eOHO-
IIPOrPaMMHOI0 MaTepHaia, yCIeIHO BHIIOIHSIOIUI IPEeAYCMOTPEHHBIE B IPOrpaMMe 3aaHus,
YCBOMBILINN OCHOBHYIO JIUTEPATypy, PEKOMEH/I0BaHHYIO0 B Iporpamme. Kak npaBuio, oleHka
«XOpoui0» BBICTABISIETCS CTYJEHTaM, MOKA3aBIIMM CHCTEMaTHYECKHI XapakTep 3HaHWM IO
JUCHUTUTMHE W CIIOCOOHBIM K MX CaMOCTOSITEIbHOMY TOMOJHEHHIO W OOHOBJICGHUIO B XO€
JanbHene yaeOHoi paboThl ¥ MPo(heCcCHOHATLHOM e TEIbHOCTH.

OleHKH «yJI0BJIETBOPUTEIbHO» 3aCIYyXHBAeT CTYIACHT, OOHApPY>KUBIIMK 3HAHUA
OCHOBHOTO Y4€OHO-TIPOTPaMMHOTO Martepuaja B 00beMe, HeOOXOAMMOM ISl JajdbHEHIeH
yueObl U IPECTOAIIEH pabOThI MO CIEHATFHOCTH, CIIPABIISIONIUICS C BHITOJHEHUEM 3aaHHIA,
MPEyCMOTPEHHBIX MPOrpaMMOi, 3HAKOMBI C OCHOBHON JHUTEpaTypoil, peKOMEHIOBaHHOM
nporpamMMoii. Kak mpaBHiO, OIIEHKA «y0061emeopumebHo» BBHICTABISETCS CTYIEHTaM,
JOTYCTHBIIMM IOTPEIIHOCTH B OTBETE HAa JK3aMEHE M MPHU BHIMOIHEHUH SK3aMEHAIMOHHBIX
3a/laHuii, HO 00Ja1al0IUM HEOOXOIMMBIMH 3HAHUSMU ISl UX YCTPaHEHHsI TIOJI PyKOBOJCTBOM
Tperno/iaBaTers.

OueHka «HeyoosiemeopumenbHoy BbICTABISETCS CTYIEHTY, OOHAPYKUBIIEMY POOEbI
B 3HaHMSIX OCHOBHOI'O y4eOHO-IIPOrpaMMHOI0 MaTepuana, JOMyCTUBLIEMY NMPUHLIUIHAIbHBIE
OIIMOKY B BBINIOJHEHUH MPETyCMOTPEHHBIX MporpaMmont 3aaanuii. Kak npasuio, oneHka
«HEY0081emE8opUMeNbHO» CTABUTCS CTYJEHTaM, KOTOPbIE HE MOTYT MPOJOJIKUTH O0yUeHHE UITH
OPUCTYIUTHh K NPOPECCHOHATBHON NEATETbHOCTH MO OKOHYAHUU By3a 0€3 JOMOJIHUTEIBHBIX
3aHSATHUI MO COOTBETCTBYIOIIECH NUCIUTLIINHE.

OneHouHbIE CpeAcTBa Il MHBAIWIOB M JUI C OrPAHMYEHHBIMH BO3MOXHOCTSIMU
3JI0pOBbsI BEIOUPAIOTCS C YUETOM MX MHIMBUAYAIBHBIX MCUXO(PU3NIECKUX OCOOCHHOCTEH.

— IIpU HEOOXOJUMOCTH UHBAJIUAM U JIUIAaM C OTPaHUYE€HHBIMH BO3MOKHOCTSIMH 3/I0POBbS
IIPEAOCTABIISAECTCA JOMOJHUTEIIBHOE BPEMS I IOATOTOBKY OTBETA HA DK3aMEHE;

— MU MPOBEACHUU MPOLEAYPbl OLIECHUBAHUS PE3yJIbTaTOB 00YUYEHHs] MHBAJIUAOB U JIUI] C
OTPaHNYEHHBIMH BO3MOKHOCTSIMH 3J10POBbsI IIPEYCMATPUBAETCS MCIOJIb30BAaHUE TEXHUYECKUX
CpeICTB, HEOOXOIMMBIX UM B CBSA3H C MX MHJIMBUAYATbHBIMU OCOOCHHOCTSIMU;
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— IIpU HEOOXOAUMOCTH 11 00YUAIOIINUXCS C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS
U HMHBAJIUAOB TNpOIEIypa OLCHUBAHUS pPE3YyIbTaTOB OOYYEHUS 1O JUCHUIUIMHE MOXKET
MIPOBOAMUTHCS B HECKOJIBKO ITAIOB.

[Tpouenypa oneHuBaHUS Pe3yabTAaTOB OOYUYEHMS] MHBAJIUIOB U JIMI C OTPaHUYEHHBIMU
BO3MOXXHOCTSIMU 3[I0pOBbSl 110 JUCLMIUIMHE (MOAYJIIO) IpeAycMaTpUBaeT IPEAOCTaBICHUE
uHpopMaluu B Qopmax, aJanTUPOBAHHBIX K OrPaHUYCHHUSIM HUX 3I0POBbS U BOCHPUITHUS
uHpOpMaLUu:

Jljig nu11 ¢ HapyIIEHUSIMU 3PEHUS:

— B [I€4aTHOU (hopMe YBEIIMUECHHBIM IIPHPTOM,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JIist man ¢ HapyLIEHUsIMU CITyXa:

— B TIe4aTHOM (opme,

— B (hopMe 3JEKTPOHHOTO JJOKYMEHTA.

Jljig U1l ¢ HapyIIEHUSIMU OTIOPHO-/IBUTaTENILHOTO armapara:

— B meyaTHou (hopme,

— B (popMeE IIEKTPOHHOTO JOKYMEHTA.

JlaHHbIi IepedeHb MOKET ObITh KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOHTUHIEHTA
oOyJaromuxcsl.

5. IlepeyeHb OCHOBHOW M JONOJHHUTEJbHOH y4eOHOH JUTEPATYpPbl, HEOOXOAMMOM 1JIs1

OCBOCHUS TMCUMILINHBI (MOAYJIs1):

5.1 OcHoBHas JUTEpaTYypa:

1. bopnosckuii, I'. A. OOmas ¢usuka B 2 T1.. ydyeOHOe mocoOHWe s aKaAeMHUYECKOTO
6akanaBpuata/ I'. A. Bopnosckuii, D. B. Bypcuan. — 2-¢ u3j., ucrp. u gom. — M.: 3garenbcTBo
FOpaiit, 2018. — 242 c. — (Cepus: bakanaBp. Axagemuueckuii kypc). — ISBN 978-5-534-
05451-4. — Pexum goctyma: Www.biblio-online.ru/book/E018BF05-1609-4A2A-93C4-
959CE18CE185.

2. Tpodumona T.U. Kypc pusuku: yued. mocodue [mis By3oB] / T.U. Tpopumosa. — M.:
Axanemus, 2014.

Jiis OcBOEHMSI TUCIUITIIMHBI MHBAJIMIaMH 1 JIMIAMH ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMU
3/10pOBbS UMEIOTCSI U3JIaHUS B 3JIEKTPOHHOM BUJE B AJIEKTPOHHO-OMOIMOTEUHBIX CUCTEMAX
«Jlanp» 1 «tOpaiT.

5.2. JlonoiHUTeIbHAS JIUTepaTypa:
1. Tpodumona T.M. C60pHHUK 3a/1a4 IO Kypcy (PU3HKHU C pelIeHUusIMH: yued. mocoOue Juist By30B /
T.W. Tpopumosna, 3.I". IlaBnoBa. — M.: Beicias mkona, 2004.
2. Bonbkentureiin B.C. CoopHuk 3a1a4 o obuiemy kypey ¢usuku / B.C. Bonbkenmreitn. — CI16.:
Kuwxnsbiit mup: [[Ipodeccus], 2006.

6. [lepeyensb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTn «AHTepHET,
HEeO0XO0AUMBIX JJI OCBOCHMS IV CHUILIHHBI (MOTYJIfA):
1. DnekTpoHHBIE YYEOHUKHU U TOCOOUS 110 (PUBHKE.
www.knigafund.ru/products/17
YueOHas nutepaTypa 1o Ggu3nKe U ee pas/iesaM B JIEKTPOHHOM BHie. Pa3yien coaepKuT n3nanus
M0 MEXaHHUKe, TePMOJIMHAMUKE, ONTHUKE, ITEKTPOAMHAMUKE,
2. DNCeKTpOHHBIC yueOHUKH. Du3uKa.
www.curator.ru/e-books/physics.html
DIIEKTPOMAarHeTU3M. Ornruka. KBanToBas ¢gusuka. bonee 80 KOMIIBIOTEPHBIX
AKCIIEPUMEHTOB, y4eOHOe mocodue, BUICO3aNNCH HKCIIEPUMEHTOB.
3. DIEKTPOHHBIE PECYPCHI IO HU3UKE
metodist.Ibz.ru » YMK - BUHOM
DJ1eKTPOHHBbIE 00pa3oBaTeIbHbIE pecypchl 1Mo ¢pusuke..... Cerogas Ham caiT — 310 6omee 2000
GbaitnoB: yuyeOHUKH, TaOOPATOPHBIE U KOHTPOJIBHBIE PAOOTHI.
4. ®dusuka - EnrHoe 0KHO JT0CTYIa K 00pa30BaTeIbHBIM ITPOTPaMMaM.
window.edu.ru/catalog/resources/uchebnik-fizika-dlya-vuzov
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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. DnekTpoHHBIN yuebHuK husuku — PhysBook.
www.physbook.ru/

Yka3aHHas OCHOBHas JIuTeparypa umeercs B oubnuoreke Kyol'Y B mocraTounom
KOJINYECTBE.

1. MeToauuecKkue YKa3aHus AJis oﬁyqamnmxcsl 0 OCBOCHHUIO JUCIUIIJINHDBI.

VYcnemHoe OCBOEHHME JUCHMIUIMHBI IPEANOJAraeT AakTUBHOE, TBOPYECKOE Yy4acTHE
CTYZEHTA IyTEM IUIAHOMEPHOH, TOBCETHEBHOM pabOTBHI.

Obwue pexomenoayuu

N3yueHne AMCLUUILUINHBI ClIeAyeT HAuuHaTh ¢ MpopabOTKH paboueil mporpamMmsl, yaenss
0c000€ BHUMaHUE LM U 337a4aM, CTPYKTYPE U COAEPKaHUIO Kypca.

Paboma ¢ koncnekmom nexyuil

[TpocMOTpuTE KOHCHEKT Cpa3y IOCiE JIEKIUU; OTMEThTE MaTepuai, KOTOPbI BbI3bIBACT
3aTpyqHEHMUs Uil NoHMMaHus. llomblTaiiTech HaWTH OTBETHI, HCIONB3YSd PEKOMEHIYEMYIO
JUTEpaTypy U UHTEPHET pecypchl. Eciin caMoCTOsATENbHO HE yaJIoCch pa3o0parbcs B MaTepuaie,
bopmynupyiiTe BOIpockl U o0palaiTech K MPEnoAaBaTeNi0 Ha KOHCYIbTAllUM MU OJvbKaiiiein
JEKLUU.

Perynspuo oTBoauTe BpeMs AJisi MOBTOPEHUS MPONIEHHOIO Marepuala, IpoBepsisi CBOU
3HAHMSI, YMEHMSI U HaBbIKU 110 KOHTPOJIbHBIM BOIIPOCAM.

B ocBoeHuM IMCUUIUIMHBI MHBAIUAAMM U JIMLAMHU C OTPAHUYEHHBIMU BO3MOYKHOCTSMH
3I0pOBBsI OOJIBIIOE 3HAYCHHWE HMMEET HHIUBUAyalbHas ydeOHas pabora (KOHCYIbTalUU) —
JIOTIOJIHUTEIbHOE pa3bsiICHEHUE Y4eOHOro Marepuara.

WunuBuayanbHble  KOHCYNBTAIlMM 10 TPEIMETY SBISIOTCS BaXHBIM  (hakTopom,
CHOCOOCTBYIOUIMM MHAWBUAYAIN3aLUU OOyUYEHHUsS] U YCTAHOBJIEHUIO BOCHIUTATEIBHOTO KOHTAKTA
MEXJy [pernojaBaTeieM M OO0y4aroUIMMCs HWHBAJIMAOM WIM JIMLIOM C OTPaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBBbSI.

8. IlepeyeHbr MH(POPMALMOHHBIX TE€XHOJIOIHii, HCIOJIb3yeMbIX NPHU OCYLIECTBJICHHH
00pa3oBaTeILHOIO NMpouecca N0 AUCHUILINHE (MOIYJIIO).

8.1 llepeyenb HHPOPMAIIMOHHBIX TEXHOJIOTHIA.

— KomnbroTepHoe TecTupoBaHue M0 UTOraM U3y4eHUsl pa3JesioB AUCHUIIINHBI.
— IIpoBepka 1oMamHuX 3ajaHui U KOHCYJIbTUPOBAHUE TIOCPEICTBOM JIEKTPOHHOM IOYTHI.

8.2 Ilepeyenb HEOOXOAMMOT0 MPOrPAMMHOIO 00ecIedYeH s .

— IIporpaMmbl, JeMOHCTpAIMK BHICO MaTeprasioB (mpourpeiBatenb «Windows Media Playery).

8.3 llepeyenb HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM:
- CnpaBouno-mipaBoBas cuctema «Koncynbrant [Liroc» (http://www.consultant.ru)

9. MarepuajbHo-TexHMYecKasi 0a3a, HeoOXoauMasi [JJs  OCYLIeCTBJICHUS
00pa30BaTe/ILHOIO NMpPoLecca Mo JTUCHUILINHE (MOIYJIIO).

MaTepHaﬂLHO'TeXHI/I‘IeCKOC obecrneueHue JAUCITUITIIMHBI (MO)IYJ'IH)

Ne | Bup pabor
¥ OCHAIIEHHOCTh

1. | Jlekunonusle Jlekumonnast aymuropuss (201 C wm  gp.), OCHamIeHHas
3aHATHS MIPE3EHTAllMOHHON TEXHUKOU (mpoexTop, JKpaH,
KOMITBIOTEP/HOYTOYK, ...) M COOTBETCTBYIOIIUM IPOIPAMMHBIM

obecnieuenuem (I10).

CIeIHAI3UPOBAaHHBIC JEMOHCTPAIIMOHHBIE CTEHIBI MO PA3INYHBIM
pasnenam oomieit ¢puzuku (koM. 200 C).

2. | CemuHapckue CemuHapckue 3aHstus - (He npedycmomperul)
3aHATHS



http://www.physbook.ru/
http://www.physbook.ru/
http://www.consultant.ru/
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JlaGopaTopHbie Jlabopatopust (koM. 219 C), ykoMIuieKTOBaHHas 00OpyIOBaHUEM
3aHSITHS JUTSE U3MEPEHHSI MEXaHUYECKUX M TEPMOJIUHAMUYECKUX MTapaMeTPOB
TE€J U CUCTEM:
1. MuKpoMeTpbI, ITAHTEHIUPKYIN U CEKYHIOMEPHI.
2. l[lcuxpomeTpsel, TEPMOMETPBI U TUTPOMETPHI.
3. MasTHuku: MaTeMaTH4YeCKui, GU3NICCKUN, KPYTHIHHBIA U
masiTHUK OOepOexka.
4. YCTaHOBKH JUISl U3SMEPEHHUS TETTOEMKOCTH, KO3 PHIIreHTa
BA3KOCTH U MOJYJISl CABUTA.
Kypcosoe KypcoBoe npoektupoBanue - (ne npedycmompeno)
MIPOEKTUPOBAHHE
['pyrmioBsie Aynmuropuu 234 C, 320 C, 332 C; kabuner 232 C.
(MHIUBUIYaAIbHBIC)
KOHCYJIbTAIlNH
Texymuit Aynutopuu 234 C, 332 C; xabunert 232 C.
KOHTPOJIb,
IPOMEKYTOUHAS
aTTecTanus
CamocrtositenbHast | Kabuner s caMoCTOSITeNbHOM — pabOThl,  OCHAILEHHBIN
pabora KOMITBIOTEPHON TEXHUKOW ¢ BO3MOXKHOCTBIO MOJKIIOYECHHUSI K CETH

«MIHTEpHETY», MPOrpaMMOi SKPAaHHOT'O YBEJIMYEHHUS U 00ecrieueHHbII
JOCTYIIOM B 3JEKTPOHHYI HH(OPMAIMOHHO-00Pa30BaTEIbHYIO
Cpelly YHUBEpCUTETA.

Y4eOHO-3KCKYPCUOHHbIE  OOBEKTHI
CIeIy1abopaTOpuu €CTECTBEHHBIX (DaKyIbTETOB M JIAOOpAaTOpUs HAHOTEXHOJIOTHH) OCHAIIEHBI
COBPEMEHHBIM 000PYAOBAHUEM.

yHHUBepcuTeTa (acTtpodusmueckas oOcepBaTopus,



