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1. IEJIM OCBOEHMS JUCIMTIIIMHEBI (MOJTYJIST)

Llenpro OCBOCHHMS TUCIMIUTMHBI (MOYIsT) «DHU3HKa» SBISIOTCS:

* OCBOGHHME 3HAHUH O (yHIAMEHTAIBHBIX (PU3MUECKUX 3aKOHAX M MPHHLMIAX, JISKAIINX B
OCHOBE COBPEMCHHOW (PU3MYECKOW KapTHHBI MHpa; HauOoJiee BaXKHBIX OTKPBITHAX B 00JIACTH
¢u3uKN, OKa3aBIIMX ONpEAETAIONIee BIMSHHE Ha PAa3BUTHE TEXHUKM W TEXHOJOTHH, METOJaX
HAy4HOTO TIO3HAHUS TIPUPOIBI;

* OBJIAZICHUE YMEHUSIMH [TPOBOINUTH HAOIIOICHHS, IUTAHUPOBATH U BBIMOIHATH SKCIIEPUMEHTHI,
BBIJIBUTaTh THIIOTE3bl M CTPOMTH MOJIEIH, HNPUMEHSTH IIOJNyYCHHBIC 3HAHUS 1O (QHU3HUKE IS
OOBSICHEHUSI PAa3HOOOPa3HbIX (U3WYECKUX SBICHUH U CBOWCTB BEIIECTB;, MPAKTUYECKOTO
UCTIONB30BaHUSL  (DM3MYECKMX  3HAHUM; OLEHMBAaTh JOCTOBEPHOCTh E€CTECTBEHHOHAYYHOMN
uHpOpMaInu;

* pa3BHUTHE MTO3HABATEIBHBIX WHTEPECOB, HHTEIJICKTYaJIbHBIX U TBOPYECKUX CHOCOOHOCTEH B
nporiecce NpuoOpeTeHus 3HAaHUK U YMEHHH 10 (PU3UKE C UCIIOIB30BAaHUEM PA3TUYHBIX UCTOYHHKOB
UH(OpPMaIMU ¥ COBPEMEHHBIX HH(POPMAIIHOHHBIX TEXHOJIOTHUH;

* BOCIIUTAaHUE YOEXKJIEHHOCTH B BO3MOXKHOCTH IMO3HAHUS 3aKOHOB MPUPOIBI; UCIIONb30BAHUS
JOCTWKECHUI (Qu3MKM Ha Onaro pasBUTHS YeJIOBEYECKOW LUBHIM3ALMU; HEOOXOANMOCTH
COTPYAHHYECTBA B IPOLIECCE COBMECTHOTO BBINOJHEHUS 3a/a4, yYBKUTEIHBHOTO OTHOIICHHUS K
MHEHUIO ONIIOHEHTA MPpH 00CYKJICHUU TPOOJIEM ECTECTBEHHOHAYYHOTO COJIEPXKAaHMUs; TOTOBHOCTH K
MOpPaJIbHO-ITHYECKON OIIEHKE MCIIOIb30BaHUS HAYYHBIX JOCTHKCHHI, TyBCTBA OTBETCTBEHHOCTH 32
3aIIUTY OKPYKAIOLIEeH Cpe.bl;

* HCTIOJIb30BAHNE TPUOOPETEHHBIX 3HAHUM W YMEHUH JUIS PEIICHHWs MPAaKTHYECKHX 3aaady
NOBCETHEBHOM JKM3HM, OOecredeHusi Oe30IacHOCTH COOCTBEHHOW IKHM3HH, PpallMOHAIBHOTO
IPUPOJIOTIONIB30BAHUS U OXPAHBI OKPYIKAIOIIEH CPEJIbI.

2. MECTO JUCHUILIMHBI (MOAYJISI) B CTPYKTYPE OBPA3OBATEJILHOM
IHPOI'PAMMBI

B cootBercTBUM ¢ yueOHbIM  OO0s3aTeIbHON YacTH
MJIaHOM JUCIUILIMHA
OTHOCHUTCS K*

Craryc quCHHIIITHHBT* * 0Oa3zoBas

ObecneunBaroniye [lIxonpHBIE KypCHI XUMHAU U PU3UKH

(mpenmiecTByOLIINE)

JUCLUIUINHBI

ObecneunBaemble Teopernueckas Mexanuka, TermnosHeprocoepesxeHre NpeAPUATHIH,

(Tocnenyromue) JUCIUIUIMHEL DIIEKTPOTEXHHUKA U DJICKTPOHUKA, be30macHOCTh KU3HEIEATEIFHOCTH

* a3oBoli / BApHATUBHOM
** o0sA3aTesabHast / 10 BbIOOPY / paKyJIbTATHBHAS

3. PE3YJIbTATBI OBYYEHHS IO AUCHUIIIMHE (MOAY.IIO)
(XAPAKTEPUCTUKA ®OPMUPOBAHUA KOMIIETEHIIUN)

Howmep(a) paznena(oB)
JlecKkpuIITopel KOMIIETEHIIUU JUCITUTLTAHBI (MOIYJIS),
OTBeYaroero(ux) 3a

Indp n HanmeHoBaHKE
KOMIIETEHIINU




(hopMupoBaHue TaHHOTO(BIX)
JIecKkpunropa(oB)
KOMIICTCHIIUN

N -1omk-> demoHCcTpUpYET
3HaHHE OCHOBHBIX 3aKOHOB U
METOJIOB UCCJIEJOBaHUMI

3Haer: C€CTCCTBCHHBIX HAYK JJIA PCILICHUSA

3a1a4 mpodeccHoHaTbHOM
JIESATEIILHOCTH.

Bce paznenst

OIIK-2.
Cnoco6eH MpUMEHATh OCHOBHBIC
3aKOHBI 71 METO/IBI

HCCIIeJOBaHUM CCTCCTBCHHBIX

npohecCHOHANBHOMN
JEeSITeTbHOCTH

U -2onk-> Ucnionb3yet 3HaHUS
OCHOBHBIX 3aKOHOB 1 METOJIOB
HUCCIIEIOBAHUN €CTSCTBEHHBIX

HayK st pemenust 3a/1aq VYwmeer: HaYyK IJid pCIICHUA 3aaa4

npohecCHOoHaTbHOMN
JeATEITBHOCTH.

Bce paznenst

N -30omnk-> [IpumensieT ocHOBHEBIE
3aKOHBI U METOBI UCCIIEIOBAHUIT

BrageeT:|ecTeCTBEHHBIX HAYK IS PELLICHUS

3aja4 Mpoh)eCCUOHATBHON
JESITETBHOCTH.

Bce paznenst

4. CTPYKTYPA Y COAEPKAHUE JUCUMILIMHBI (MOLYJIS)

4.1. Conep:xaHue TMCUMILIUHBI (MO1YJIs1)

Bugsl yueOHbIX
3aHATHH U .
TPYAOEMKOCTb, Yac. |
Sol3 | &
() o]
Ne . = 2| 2| % © [IpumeHsieMble aKTUBHBIE U
Temsl 3aHATH] 2 2| Z|E 8
/I 5|8 9| &| 8 £| g |VHTEPAKTHBHBIC TEXHOJIOTHHU oOydeHus
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1. OCcHOBBI MEXaHUKHU
1.1.|Kunemaruka 1 2 BJIP
1.2.|[Ilnramuka 1 |2 2 2 K
1.3 [3akoHbI coxpaHeHus: B MexaHuke |1 2 3a0
1.4 |Mexanuueckue  kosebanust  u|l |2 2 12
BOJIHBI
1.5 |9nemenTsI penaruBucTckoii|0 4
MEXaHUKH
2. MonekyunisipHasi pu3MKa U TEPMOJIUHAMHKA
2.1.|OcHoBBI MOJIEKYJISIpHO-| 1 2 BJIP |Jlexuus - quckyccus
KUHETHYECKOW TEOpUHU K,
2.2.|AneanpHplii  ras. Ypasuenue|l |2 2 |4 KP,




COCTOSIHMSI HJICAILHOTO ra3a 3a0
2.3 |3aKOHBI TEPMOAMHAMHUKHN 1 |2 2 2
2.4 |PeanbHbple  Ta3bl, JKUAKOCTH M|l 2 4
TBEp/bIC TENa
2.5 |TennoBsie sBJICHUS 0 2
3. DIEKTpUIECTBO M MAaTHETHU3M
3.1 |DnekTpudeckoe mone B Bakyyme |l 2 4 BJIP |[Ipe3enTanuu
BEILECTBE K
3.2 |[Teopema I'aycca u ec npumenenue |1 4 3a0
3.3 |IlocTosiHHBIHM 3nekTpudeckuii Tok |1 |2 2 2
3.4 MaruuTHOE mose u eroll |2 2 |2
XapaKTePUCTUKU
3.5 |SIBnenue 3JIEKTPOMAarHUTHOM | 1 2
wHAyKnud.  OCHOBBI  TEOpUH
Makcsenna
4. OnTuka
4.1 |I'eomeTpuyecKas ONTHKA 1 ]2 2 BJIP
4.2 |BonHoBas ONTHKA 1 ]2 2 K
4.3 |TemnoBoe u3nydyeHue 1 2 3a0
5. DJIeMEHThI KBaHTOBOI MEXaHHUKHU
5.1 |KoprmyckynsipHO-BOITHOBOI 1 2 2 K [Ipe3enTanun
nyanusM. @otonsl. Potodrdhdext 3a0
5.2 |BomnoBass  ¢yHkmma u  ee|0 2
MIPUMEHEHHUE
6. DneMeHThl (PU3UKU aTOMa M aTOMHOTO sIJIpa
6.1 Moznens aroma. ATomHOe sapo.|1 4 K [IpesenTanun
S nepHble cUIbI 3a0
Bcero vacos|18 [18 |18 |50

* VxazpiBaerca ¢opma koHTpossi: BJIP — Bemonaenne maboparoproit pabotel, K — xomrokBuym, 3a0 —
3a4eT C OLICHKOM.

4.2. Pacnpesnesnenue 4acoB AMCHUILIMHBI (MOAYJIs1) IO BUAAM padoThl M (popMa KOHTPOISA™

* 3a0 — 3auem c oyenxoii

. 1 Kypc 2 Kypc 3 Kypc 4 xypc 5 Kypc
Bra sansiA lcem. |2 ceM. |3 cem. [4ceM. |Scem. | 6ceM. | 7cem. | 8ceM. |9 cem. |10 cem.

Jlekun 18
JlaboparopHbie 18
[IpakTuueckue 18
Uroro KOHTaKTHOM |54
paboThI

CamocTosiTenbHas padora|90
Popma KOHTPOJIS Ok

5. OPTAHU3AIUA U YYHEBHO-METOANYECKOE OBECIIEYEHUE

CAMOCTOSTEJBbHOM PABOTBI OBYYAIOIIUXCSH IO JUCIHUATIIMHE
MOAYJIIO)
5.1. Conep:xxaHue caMOCTOATEIbHON PadOTHI N0 AMCHUILIHHE (MOTYJIIO)

Opraau3anusi CaMOCTOSTENHFHOM paboThI CTyIeHTOB ocHoBaHa Ha [IB/[-12 O camocTosTenbHOM
pabote o0yyaromuxcs .




— TeMbl MHIUBUYATBHBIX 3aJaHUM:

- Mexanuka

- Monekynsapuas puzuka. Tepmogunammuka
- Dnektpocratuka. [locTOsTHHBIN TOK

- Marnerusm

- OnTuka

- TCMBI, BBIHOCHUMBIC Ha CAMOCTOATCIIbHY IO npopa60T1<y:

3akonsl Kemnnepa

SIBnenuns nepexnoca

- MarauTHbl€ CBOMCTBA BEILIECTBA
OCHOBHBIE THUIIBI JJA3€POB U UX IPUMEHEHUE
IlonsiTHE O NO3UMETpUHN

TeMbl KypCOBBIX IPOEKTOB/PabOT:

- KypcoBbie paboThl HE TPeLyCMOTPEHbI

Hpyroe (pedepatsi):

Temartuka pedeparoB COOTBETCTBYET TEME CTYyICHYCCKOW KOH(EPECHIINH, TIPOBOIUMON Ha
Kadenpe

5.2. KoHTpOJb cCaMOCTOATEIbHOI PadoThI

OreHka pe3ysbTaToOB CAMOCTOSATEIBHOW PAbOTHl OpPraHU3yeTCs] B COOTBETCTBHH C OAIBHO —

PEUTHHIOBOM CUCTEMOM CIEIYIOIINM 00pazoM:

- KOJIJIOKBUYMBI
- OTYETHI 10 JIabopaTOPHBIM paboTam
- 9K3aMeH

5.3. YueOHo-MeTOqUYECKOE 0OOeclieueHHe CAaMOCTOATEIbHOH padoThI

HpI/I BBITTOJTHEHUH CaMOCTOSITEIbHOM pa60TbI PCKOMCHAYCTCA HCIIOJIb30BaTh OCHOBHYHO

=

JOTIOJTHUTEIIFHYIO JIUTEpaTypy, METOAMYECKUE yKa3zaHUS W pa3padoTku Kadeapsl, yKa3aHHBIC B

n.6.1.

-6.7.

6. VYAEBHO-METOJUYECKOE 1 ”THOOPMAIIMOHHOE OBECITIEYEHUE
JUCHUILIMHBI (MOLYJIS)

6.1. OcHoBHasi yueOHasi JIUTEPaTypa, He0OX0AUMAS IJIsl OCBOEHUS TUCUMILIUHBI (MO1YJIs1)

1)
2)
3)
4)
S)

6)

I'pabosckuit P.M. Kypc ¢usuku: yuebHoe nocodue anst crya. By3os / P.M. I'paGoBckuii.
10-e u3n., crep. - CIIG. : Jlans, 2007. - 608 c. (147 7k3.)

C6opHuk 3a1a4 1o gusuke: yueO. mocodue Juist cty1. By3os/ mox pen. P.U. I'pabosckoro. 3-
e u3., crep. - CII6.: Jlannp, 2007. - 128 c. (149 »k3.)

®usnka 4.1: yuebHoe mocobue i CTYIAEHTOB MHXKeHepHoro ¢akynbTera/ T.A. Komaposa —
NBanoBo: ®I'bOY BO MBanosckas 'CXA (100 3k3.)

®usnka 4y.2: yuebHoe nocobue i CTYIAEHTOB MHXKeHepHoro ¢akynbTera/ T.A. Komaposa —
NBanoBo: ®I'bOY BO MBanosckas 'CXA (100 3x3.)

Kyxosa T.A., [lynaeB A.B., bapabanos /I[.B. ®@usuka. COopHuk 331a4 1o ¢uszuke. Y4eOHO-
MeTonYecKoe mocoOue JUIsl CTyIEHTOB HHXEeHepHOro ¢akynbrera. Hacts 1. 2021.

Kyxosa T.A., lynaeB A.B., bapabanos /I.B. ®usuka. ®usuka. JlabopaTopHbIii NMPAKTUKYM IS
CTYJICHTOB WHXEHEPHBIX criennanbHocTei. Yacts 2. 2021.

6.2. JlomosiHuTe/JIbHAST Yy4yeOHasi JuTepaTypa, HeoOXoAuMasi JIA OCBOEHHMS JHCHMILUIMHBI
(MmomyJis)
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1) Tpopumona T.!. Coopuuk 3amau / T.1. Tpobumosa - M.: Beicmas mkomna, 1991. - 303 ¢
(74 k3.)
2) Tpodumona T.H. Kypc puzuku. — M.: Beiciias mkoia, 1990 — 2001 — 542 c. (23 7k3.)

6.3. Pecypcnl cetn «AHTEpHET», HEOOX0AMMBbIE /IJI51 OCBOCHUS TUCHHUILIUHBI (MO1YJIA)

1) Pecypc comepkaiiuii aHUMallMOHHOE TIPE/ICTABIICHUE PA3IMYHBIX SIBJICHUN U 3aKOHOB:
http://www.vascak.cz/physicsanimations.php?l=ru (IITaHreHIKUPKYJIb, MHKPOMETP, 3aKOH
[Tackansg, 3akoH bepHyiuM, HCTEYEHHE JKHMIKOCTEM Yepe3 OTBEPCTHE, OCLUIUISATOPHI,
rapMOHHUYECKHE KOJIeOaHUsl, 3aTyXarolIue KoJIeOaHus, MAaTEeMAaTHUECKUN MAsTHUK, OTPaXKCHHE
BOJIH, CTOsYasi BOJIHA, T€HEPATOp BOJIH MAasSTHUKOB, BOJHOBAs MalllMHA, BOJHA, OPOYHOBCKOE
nBukeHue, audQys3us, BHYTPEHHSS DJHEPIrHs, MEXaHWYCCKUH OSKBHUBAICHT TEIUIOTHI,
TEIUIONPOBOAHOCTh, M300apHBIM MpOIECC, M30TEPMHUUECKHI MpPOIECcC, M30XOPHBIM mpolecc,
anuabaTHBI mporecc, MWK KapHO, BEUHBIM JBUTaTeNb, KaMWUIIPHOE JIaBIICHUE,
3JIEKTPUYECKOE TOJIe, 3apsibl W IIOJIsI, KOHJIEHCATOp, JJEKTpUYecKas Lemnb, 3akoH Owma,
BHYTPEHHE CONMPOTUBIECHUE, MArHUT, MarHUTHOE TOJIE MPOBOJA C TOKOM, AJIEKTPOMATrHUTHAS
WHAYKIMS, MPaBWIO JICHLA, 3€pKaia, JHMH3bL, cOoOMparollas JMH3a, paccerBarollas JWH3a,
CBETOBOW IOTOK, CHJIa CBETA, OCBELIEHHOCTh, MOJENb a0COIIOTHO YEPHOrO Teia, abCONIOTHO
yepHoe Teno, ¢GorodddeKr, SIEeKTpOMarHUTHas BOJHA, MOJENH aTOMa, SKCIEPUMEHT
Pezepdopna, 3akoH paguoaKkTUBHOTO pacriaja, sijiepHas peakiius)

6.4. MeTonnueckne ykazanus Il 00y4aOIIMXCS 110 OCBOCHMIO U CUMIIMHBI (MOLYJI51)

1) XKyxosa T.A., Jlynacs A.B., bapabanos /I.B. ®usuka. COopHUK 3amau 10 (usuke. YdeOHO-
METOoAnYecKoe mocoOue isl CTyIEHTOB HHXEeHEpHOro ¢dakynbrera. Yacts 1. 2021.

2) Kykoa T.A., Kpacosckas E.A. Owusmka. MexaHuka W MOJEKYyJsIpHAs (QHU3HUKA.
MeTtoauueckue yka3aHus sl BBIIIOJIHEHUs 1abopaTopHbIX padot. 2011 1. 36 cTp.

3) Horoeumein E.A., Kpacosckas E.A. ®usmka. "OmnpexneneHue YCKOpPEHUsS CBOOOIHOTO
NaJcHUs C TIOMOILIBIO YHHMBEPCAJIBHOIO MasTHHMKA'. Meroauueckue ykasaHUs K
nabopaTopHbIM paboTaM Uil CTYACHTOB BCEX (PAaKyJIbTETOB THEBHOW M 3a04YHOH (opm
oOyuenus. 2010 r. 16 cTp.

4) Kpacosckas E.A., bapa6anoB /I.B. ®wuszuka. "OmpenerneHue KOHIICHTPALUU CaxXxapHOTO
pacTBOpa C IOMOIIBIO caxapuMmerpa'. MeToaudyeckue yKa3aHUs K  BBIIIOJHEHHUIO
1abopaTopHOI pabOThI ISl CTYIE€HTOB THEBHOM U 3a04HOU (popm 00yuenus. 2013 r. 11 cTp.

5) KomapoBa T.A., bapabanos /[.B. ®usuka. "M3yuyeHue u3iaydeHuss abCOJIIOTHO YEPHOTO
tena". Meronuyeckue yka3aHHs K BBIIOJHEHHUIO JJaOOpaTOpHOW pabOThI JUIsl CTYJIEHTOB
JTHEBHOH M 3a0uHOM (hopMm 00yuenus. 2013 r. 8 ctp.

6) Komaposa T.A., bapabGanos JI.B. ®usuka. "OnpeneneHue OTHOUICHUN TETUIOEMKOCTEH
BO3/yXa MpHU MOCTOSHHOM JIaBI€HUHU U MOCTOSHHOM o0beMe MerosioM Knemana-Jlezopma'.
MeTtonnyeckue ykazaHus K BBIIIOJHEHUIO Ja00paTOpHOI pabOoThI AJ1sl CTYIEHTOB JHEBHOU U
3a04HOM hopMm oOyuenus. 2014 r. 19 ctp.

7) Komaposa T.A., bapa6anos /[I.B. ®uzuka. "Onpenenenue koddPuiiuenTa BI3KOCTH BO3ayXa
KalWwIApHBIM MeToioM". MeToanyeckre yKa3aHusl K BBIIOJIHEHUIO Ja00opaTOpHOil paboThI
JUISL CTY/IEHTOB IHEBHOM U 3a0uHOU hopm 00yuenus. 2014 r. 14 ctp.

8) Kykosa T.A., bapabanos JI.B. ®usuka. "WU3ydenune wuHTepdepeHuuun cpera'.
MeTtonnyeckue ykazaHus K BBIIIOJHEHUIO Ja0OPAaTOpHOI pabOoThI ISl CTY/IEHTOB IHEBHOM U
3a04HOM hopm oOyuenus. 2014 r. 20 ctp.

9) XKyxosa T.A., Jlynaes A.B., bapabanos JI.B. ®u3nka. ®usnka. JIabopaTopHbIiA MPAKTHKYM ISt
CTYIEHTOB MHXEHEPHBIX crienuanbHocTei. Yacts 2. 2021.

6.5. UndopmannoHHble CIPABOYHbIE CUCTEMbI, HCIOJIb3yeMble ISl OCBOCHHMS JMCHUIIHHBI
(MoxyJis1) (MpU HEOOXOIUMOCTH)
Hayunast snekrponHas Oubnuoreka http://e-library.ru



http://www.vascak.cz/physicsanimations.php?l=ru%20
http://elibrary.ru/defaultx.asp
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6.6. IlporpammHoe oOecneyeHne, UCMOJIb3yeMoe J1JIs1 OCBOECHUS] TUCHMILUIMHBI (MoayJisi) (mpu
HEe00XO0UMOCTH)

1) Omnepamnmonnas cuctema tuna Windows

2) Ilaker mporpamm oOmiero nons3oBanus Microsoft Office

3) HnrtepHer-Opay3epbl

6.7. Un¢dopManiuoHHbIE TEXHOJOINH, UCIIOJIb3yeMble NPU OCYILECTBJIEHUH 00Pa30BaTeJIbHOI0
npoiuecca no AMCUMIUInHe (MO1yJII0)
1) LMS Moodle.
2) JemoHcTpauus MYJIbTUMEIUNHBIX MaTepuasioB (MCTOYHUK:
http://www.vascak.cz/physicsanimations.php?l=ru , mepeucHp MaTepHaIoB cM. II. 6.3.) .

7. MATEPHAJTBHO-TEXHUYECKAS BA3A, HEOBXOJNMAS TUISA
OCYIIECTBJEHHMSI OBPA3OBATEJBLHOI'O TIPOLIECCA IO JUCLMILIMHE
(MOJZIYJIIO)

HanmeHnoBaHue
Ne CIIELUATIM3UPOBAHHBIX .
. Kpatkuit nepeyeHb OCHOBHOTO 000pYIOBaHUS
n/m ayIuTOpuil, KAOMHETOB,

naboparopuii U Ip.

1. |Yd4eOHas ayauTopus A MIPOBEACHNUS |[yKOMILIEKTOBaHA CIIEIMATN3NPOBaHHON (yueOHOIT) Mebemnbio,
3aHSATHI JIKLIMOHHOTO THIIA HabOpOM JIEMOHCTPAIIMOHHOTO 000PYI0BaHUS U Y4eOHO-
HarjisiJHbIMA HOCO6I/I$IMI/I, O6CCHC‘-II/IB3}OIHI/IMI/I TEMATHYCCKHE
WITFOCTPAIMU, COOTBETCTBYIOIINE paboueii mporpaMme
JAUCHUILIMHBI, 4 TAKXKEC TCXHUYCCKUMU CPCACTBAMU O6y‘IeHI/Iﬂ
(TTepeHOCHBIM MYJIbTUMETUHHBIM IPOEKTOPOM, TIOPTATUBHBIM
KoMITbIoTepoM TUMa «HoyTOyK», MepeHOCHBIM Pa3IBUKHBIM
SKPaHOM), CITyXKAaIllKe IS IPEICTABICHHAS yIeOHOH
WHQOpMaIK OONBLION ayIUTOPUH.

2. |YueOHnas aymuTopus AJsl MPOBEACHU | YKOMIICKTOBaHA CIIEHUATU3UPOBaHHON (Yy4eOHOI) MeOeblo,
3aHATHH CEMMHAPCKOrO THMA, [UISI  [TeXHUYECKUMHM CPEACTBAaMH OOYUCHUS, CIy KAIUMH JUIs

TPYMIOBBIX ¥ MHIUBUIYAIbHBIX npecTaBiIeHus yaeOHOH HHPOpMaIUH.

KOHCYJIBTAIINH, JJISI TEKYIIIETO YcranoBka nabopatopHas “MastHuk Makcsesia™;

KOHTPOJI ¥ IPOMEXKYTOYHOU YcranoBka taboparopHas “MastHuk ObepoOeka’;

aTTecTaluu. YcranoBka 1aboparopHas “MasTHUK yHUBEpcanbHbld” ®M 13;
«JIaboparopuss MexaHUKH U Monyns “V3ydyenne BoIHYKIEHHBIX KojieOanuii” OI1D 11.
MOJIEKYJISIPHON (PU3UKI» YcraHoBKa AJ1s1 M3Y4YEHUS 3aBUCUMOCTH CKOPOCTH 3BYKa OT

temmnepatypsl OIIT 1-7;

YcTaHoBKa U1 H3MEpeHHs TeruonpoBofHocTH Bo3ayxa OIIT 1-
3;

VYcTaHoBKa U1 ONpeAENeHAs OTHOIIEHUS TETNTIOEMKOCTH
BO3/1yXa MPH [TOCTOSIHHOM JIaBJICHUH U TIOCTOSTHHOM 00beMe

OIIT 1-6H;
YcTaHoBKa i onpeneneHns KodpGUIMeHTa BI3KOCTH BO3IyXa
OIIT 1-11.
3. |[lomermieHue Jisi CAMOCTOSTEIBHON |yKOMILICKTOBAHO CIICIUAIM3UPOBAHHOM (yueOHOH) MeOeIIbo,
paboTHI OCHAIIIEHO KOMIBIOTEPHON TEXHUKOU C BO3MOMXKHOCTBIO

noJKiIoueHus K cetu "MHtepHeT" 1 00ecredeHo JOCTyoM B
ANIEKTPOHHYIO HH()OPMAITIOHHO-00Pa30BaTENBHYIO CPEILY

OpraHu3aluy
4. |llomenieHue njas XpaHEHUS U YKOMILUIEKTOBAHO CHEIMAIN3UPOBAHHON MEOCIIbIO JITIsl XpaHESHUS
MPOMUIAKTHYECKOTO 00CTYKUBaHUS |000PYAOBaHUS M TEXHUYECKUMH CPEICTBAMU JIJIS €T0
y4eOHOTO 000pYyI0BaAHUS 00CITy)KHBaHHUS.

5. |/labopaTopus snexTpomarseTusmMa  |Monyns “U3ydeHue penakcanoHHbIX Konebanuii” OI13 12;
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Mogynp “U3ydyeHre MarHUTHOTO MOJIsSl COICHOUIA C TTIOMOIIBIO
naTuyrka Xomia” @I1D 04;

Monyns “M3ydeHne npoueccoB 3apsaaa u paspsaa
KoHieHcaTopa” OI13-08 M;

Monyne “U3yueHue sBIEHUS B3aUMHOW MHIYKITAN

Monynp “OnpeneneHue OTHOIIEHNS 3apsaa DIEKTPOHA B €T0
Macce MetoaoM Maraerpona’” ®II3 03;

Habop ycTaHOBOK IeMOHCTPAMOHHBIH “OTMBITHI 110
AJIIEKTPOCTATHKE

YcranoBka qeMoHCTpanoHHas “UHAYKTUBHOCTh U EMKOCTh
LIeNH NepeMeHHOoro Toka. [lepexoansie mpoueccs! B renu” OJ19
008 M;

YcraHoBKa neMoHCTpaiiuoHHas “B3anmoneiicTBue
napajuieIbHBIX TOKOB™;

YcTraHoBKa 1eMOHCTpallMOHHas “MarHuTHOE 1oJjie MPOBOHUKA
C TOKOM pa3iIM9IHON KOH(UTypannn’’;

YcTaHOoBKa JeMOHCTpaIMoHHas “Pe3oHaHc B KoJieOaTelbHOM
KOHType” ¢ reneparopoM curtanoB /13 18 M;

YcranoBka st iemoHcTpanuu 3¢ dexra Xomma GIACB 02;
YcranoBKa 711 U3YUYCHHS TEMIIEPaTypPHOI 3aBUCUMOCTH
3JEKTPONPOBOAUMOCTH METAIIJIOB U MoIynpoBoaHuKoB PIIK 07;
Monyns “M3ydenue 3aTyxaromux KoixeOaHuii B KOIe0aTeTbHOM
koHType” ®PIID 10;

JlaGoparopust ONTUKH, KBAHTOBOH
(hU3MKH, aTOMHOM U SIIEPHOH
¢bu3uKm.

YcTraHoBKa 111 U3y4YEHUSI TEOMETPUUECKON ONITUKH U
nonsipuzanun PMC Nel;

YcTaHoBKa U1 U3y4YeHUs1 HHTepepeHINH

PMC Ne2;

YcranoBka i uzydenus auppakuaun PMC Ne3;

Monens abconroTao yepHoro Tena GJICB 07;

YCTaHOBKa s M3ydeHus abcomoTHo yepHoro Tema OIIK 11
YcraHoBKa Juisl U3y4deHus paboThl razooro sazepa ®JICB 12




«Duzukar

Ipuio:xxkenune Ne 1
K padoyeil mporpaMme 1o JMCHUILIHHE (MOIYJII0)

®OH/] OLIEHOYHBIX CPEJICTB IO JUCIHUATITAHE (MOYJIIO)

1. [lepeyenb komneTeH Ui, GOPMHUPYEMbIX HA ITAHHOM JTalle

1.1. Ounasa popma:

Ha;ﬁ:iif}me WNumnkatop(bl) TOCTIKEHUS KOMITETCHITHHA / dopma O1eHOYHBIC
TUTAHUPYEMBIC PEe3yJIbTaThl 00YUYCHHS KOHTPOJIST* CpeJlcTBa
KOMIIETSHIINN
1 2 3 4
OIIK-2.
Criocoben KomMrnekTs
MIPUMEHSTH TECTOB, 3aJaHUs
ocHoBHbIe 3aKOHBI|U/I-1omk-2 [leMOHCTpUpYET 3HAHKE OCHOBHBIX 3aKOHOB JUIST KOHTPOJIBHBIX
u METO/IbI| METOJIOB MCCIIEIOBAHUMN €CTECTBEHHBIX HAYK IS K, YO, T, P ,|pabor,
UCCIEA0BAHUM penieHns 3a1a4d NpoPecCHOHAEHON AesITeTbHOCTH. D, 2-ii CeM  |KOJUTOKBUYMOB.
€CTECTBEHHBIX HayK Kowmrmutexr
JUTSL pelieHus 3aja4 9K3aMEHAIMOHHBIX
npohecCHOHATBHOMN BOTIPOCOB
JISITENIbHOCTH
KommnekTst
TECTOB, 3aJJaHUs
N-2omnk-> Ucnionb3yeT 3HaHUSI OCHOBHBIX 3aKOHOB U VO. T. BJIP. | Xt KOHTPOIIbHBIX
METOJ0B HCCIEAOBAHUI €CTECTBEHHBIX HAYK IS K 9’ 2,-1?1 ’|pabor,
pelIeHus 3a7a4 NPOPECCUOHAILHOM JCATeILHOCTH. Ce’M ’ KOJUIOKBHYMOB.
Kommnnekt
HK3aMEHAITMOHHBIX
BOIIPOCOB
KommnekTst
TECTOB, 3aJJaHUs
JUTSE KOHTPOJIBHBIX
N-30mk-2 prIMeHsIeT OCHOBHBEIC 3aKOHBI 1 METObI VO.T, BJIP, [pacor, p
WCCIIeIOBAHUN €CTECTBEHHBIX HAYK IS PEIICHHS N
3aj1a4 poh)eCCUOHATBHOMN JIEATEIBHOCTH. K3, - cem |KOMIOKBHYMOB.
Kommnekt
J9K3aMCHAIlMOHHBIX
BOIIPOCOB

* Vrazvieaemces ghopma konmponsn. Hanpumep: YO — yemuwiii onpoc, K — xonnoxsuym, T — mecmupoganue,

P — pepepam, /] — 0oknao, K3 — keiic-3a0aua, D — sx3amen.

2. Tloka3aTeJm M KpUTepHMH OLEHUBAHMSA CHOPMHPOBAHHOCTH KOMIIETEHUMI Ha JaHHOM
Jramne uxX (POPpMUPOBAHUSHA

Kpurepuu onenuBanus*

TTokaszaren
" HEYJIOBJICTBOPUTENEHO | YIOBICTBOPUTENBHO | XOPOIIO | OTIMYHO
HE 3a4TCHO 3a4TE€HO
YpoBeHb 3HaHUH B N
YpoBeHs 3HaHUH B
. MuH#uMaIbEHO 00BeEME,
YpoBeHb 3HAHUI HUXKE o o0beme,
JOMYyCTUMBIH YPOBEHB | COOTBETCTBYIOIIEM
[TomuoTa MUHUMAITbHBIX o COOTBETCTBYIOIIEM
. . 3HAHW, JIOMYIIEHO nporpaMme
3HaHUW | TpebOBaHUi, UMeENH mporpamme
MHOT'O HeTpyObIX MOJITOTOBKH,
MECTO TpyOBIe OIIUOKHU MOJITOTOBKH, Oe3
omuodoK JOMYILIEHO HECKOJIBKO
OIIHUO0K
HerpyObIX ook
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[Ipu pemenun
CTaHIApPTHBIX 33124 HE

[IponemoHCcTpHUpOBaHbI
OCHOBHBIEC YMEHHUS,
pEeLIeHBI THIIOBBIE

[TponeMoHCTpUPOBAHEI

BCE OCHOBHBIC YMEHHH,

peIIeHBI Bce OCHOBHBIC
3aJjauu ¢ HeTPyObIMHU

[IponemoHCTpHUpPOBaHBI
BCE€ OCHOBHBIE YMEHUS,
PEIIEHBI BCE OCHOBHBIE
3a/1a4¥ C OTJEJIbHBIMU

Hannawe | mpomeMOHCTPUPOBAHBI | 3a1aud ¢ HETPyOBIMHU
e | Hpon Thup A Py OIMOKaMH, HECYIIECTBEHHBIMHI
YMCHHIA OCHOBHBIC YMCHHS, OIIMOKaMH,
BBITIOJTHCHBI BCE HEJIOYEeTaMH,
HMMEJH MECTO TpyObIe BBITIOJTHCHBI BCE
3a1aHMs B IIOJTHOM BBITIOJIHEHEI BCE
OIIHNOKHU 3aJlaHus, HO HE B
o0beMe, HO HEKOTOpBIC |  3aJlaHusl B IIOJTHOM
MTOJIHOM 00BbeMe
¢ HeJOYETaMH o0beMe
ITpu pemenun HNwmeetcsa I I
N poaeMoHCTpHpoBaHHI | [IpogeMoHCTpHPOBaHBI
Hanwuue |cTranmapTHBIX 3a7a49 HE | MUHUMAIbHBIA HA00p
0a30BbIC HABBIKY MPH | HABBIKY MPU PEIICHUN
HAaBBIKOB | IIPOJACMOHCTPUPOBAHEI | HABBIKOB JIJIST PEIICHUS
pEIICHUH CTaHJAPTHBIX | HECTAHIAPTHBIX 3aj1a4
(Bmamenme | 0©a30BBIC HABBIKH, CTaHIAPTHBIX 3a/1a4 C
3a/1a4 ¢ HEKOTOPBIMH 0e3 omuooK 1
OIBITOM) | MMEJIH MECTO IpyObIe HEKOTOPBIMHU
HEI0YeTaMH HEII0YETOB
OIMHOKH HeJI0OUYeTaMH
ChopMHpOBaHHOCTD
KOMITCTCHITHH
H CdopMHupoBaHHOCTD
COOTBETCTBYET CdopmMupoBaHHOCTH KOMIICTCHIHH
KomrmereHnus B MHHHMAJTbHBIM KOMITETCHIIUH B TIEJIOM HOMHOCTHIO
TIOJTHOM Mepe He TpeOOBAHHSIM. COOTBETCTBYET COOTBETCTRYET
XapakTepu chopmupoBaHa. Nwmeromxcs 3HaHuil, TpeOOBaHUSIM. T 660BaHI/I5}{]M
CTHKa HNmerommxcs 3HaHui, | yMEHHI, HaBbIKOB B | MIMeromuxcs 3HaHui, HMGII())HII/IXCH 3Ha}.11/11‘/'1
chopMupo | yYMEHUH, HABBIKOB  |IEJIOM JIOCTATOYHO US| YMEHWA, HABBIKOB U MCHUI. HABBIKOB H’
BaHHOCTH | HEAOCTATOYHO IS pelIeHus MOTHBAIIUU B LIEJIOM M ’ N
MOTHBAIIUN B TTOJTHOH
KOMIIETEHII pelieHus MIPAKTUYECKUX JIOCTaTOYHO ISt
Mepe JOCTAaTOYHO JIJIst
)07 MIPAKTHIECKUAX (mpodeccHOHANBHBIX) |pPEmIeHNs CTaHAaPTHBIX CLLICHNS CHOMKHLIX
(mpodeccroHanbHBIX) | 3ama4, HO TpeOyeTcs MPAKTHIECKUX p U——
3a7a4 JIOTIOJTHUTENbHAS (mpodeccroHaTBHBIX ) (n OgeCCHOHaHBHHX)
MIPaKTHKA 110 3amaq p sanas
OONBIIMHCTBY
MIPAKTHYECKUX 3a/1a4
YpoBeHb
chopMupo
BaHHOCTH Huskunii Huxe cpennero Cpennuit Bricokunii
KOMIIETEHII
0%

*  [Ipenooasamenv e6npage usmeHumv Kpumepuu oyenuganus 6 coomeemcmeuu ¢ DPIOC BO u
ocobennocmamu OIOIL

3. OneHo4HbIe CpeAcTBA

3.1. Texkymmii KOHTPOJb OCYIIECTBIIAETCS MIPENOAaBaTeIeM AUCIUILINHBI TP TPOBEIECHNUN
3aHATHH B (popMe: TECTOB, pellieHUsI KOMIUIEKTOB 3a/1a4 (JOMaIIHUX 3aJaHUi ), KOHTPOJIBHBIX
paboT, KOHCIIEKTOB, J1a00PaTOPHBIX paboT, coOeceI0BaHUH, 3aKIIIOUUTEIbHBIX TECTOB.

Ouenounoe cpeacrso 1. Tecm — cucmema cmandoapmu3uposannvix 3a0anuil,
nO036071A10WAA ABMOMAMUZUPOCAMb RPOYEOYPY UMEPEHUS YPOGHA 3HAHUIL U YMEHUIL
odyuarouezocs.

Pasznen «Mexanuka u MoJsieKyJsipHas (pU3uKa»

Bxoonoti mecm (T3_1). IlpoBepka 0CTaTOUHBIX 3HAHUN MO IIKOJIBHOMY KypCy (DU3HKH.

7 tectoB (T3 _2-T3 8) mo Temam 2-7 MpakTUUECKUX 3aHITHI

3axmountenbHbd TecT (3T 1) mo Teme «MexaHukay.
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3akmountenbHblid TecT (3T 2) mo Teme «MonekymnsipHas GU3UKa U TEPMOTUHAMHKAY.
Pa3znen «JaekTpoMaraeTuzm»
HToroBoe TeCTUpOBAHUE 110 PA3AEITy
Pa3nen «OnTuka, aToMHas u sepHast pu3uka»

11 tectoB (T3 1-T3 11) mo Temam NpakTUYECKUX 3aHITHI M 3aKJIFOUYUTEIBLHBIN TECT

Kputepuu onieHKu pe3yabTaToB TECTUPOBAHMUS:

3aumeno — MeHee 2 HENPaBUIBHBIX OTBETOB

He 3aumeno — 6onee 2 HeNpaBUIbHBIX OTBETOB

OunenouHoe cpeactBo 2. Pewienue komniekmoa 3adau (Oomauinee 3a0anue) — cucmema
3a0anuil 0138 OUCMAHWUOHHO20 6bINOJIHEHU, NO360IAI0OWAA NPOGEPUND KAYUECH B0 YPOBHA
3HAHUIL U YMEHUIL 00y4aroue2ocs.

Pa3nesn «Mexannka u MoJieKyJIsIpHas (PU3UKa»

Homaninee 3aganue 1 (3 1). Bemmonnenne mpoOHOTo TecTa B CETEBOM 00pa3oBaTeIbHOM MOJTYJIE
(Moodle).

J3 2. Kunemaruka MaTepUagIbHOW TOUKH.

I3 3. Jlunamuka MatepuaibHON TOUKH.

3 4. 3akoH coxpaHEHMs B MEXaHUKE.

I3 5. Mexanuueckue KojebaHusl.

3 6. MKT upaeanbHOro raza ra3oBbl€ 3aKOHBI.

3 7. IlepBoe Hauano TepMOAMHAMHUKHU. TEMI0EMKOCTb.

I3 8. Bropoe Hayasio TepMouHaMUKHU. TepMOIUHAMUYECKUE IIUKITBI.
Pa3nesn «JaekTpoMarseTusm)

JlomaniHue 3a1aHus 10 TeMam:

J3 1. 3axon Kynona. Hanps»k€HHOCTB 3JIEKTPUYECKOTO MOJIS.

3 2. Pabora anekrpudeckoro mous. [lorennuan. [lone B AudIeKTprKax.
I3 3. OnexrpoemkocTh. KoHaeHcaTOPHI.

I3 4. IlocTosiHHBIN ANEKTPUYECKUN TOK. 3aKOHBI TOCTOSTHHOTO TOKA.
3 5. MarautHoe nosie. 3akoH buo-Casapa-Jlannaca.

3 6. CunoBoe AeiicTBHE MarHUTHOI'O MOJISL Ha 3apsiibl U TOKH.

A3 7. OnexTpoMarHuTHAsE UHAYKIIHS.

13 8. SIBneHue caMOMHAYKIMHU. DIEKTPOMArHUTHbIE KOJIeOaHuUs.

Pasznen «OnTuka, aToMHas U siiepHast (PU3MKA»
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JlomarnHue 3agaHus 10 TeMaM:
I3 1. UnTepdepenmus creta
A3 2. ludpakuus cBera
3 3. Ilonspuzanus ceera
3 4. KBaHTOBO-ONTHYECKUE SIBJICHUS
I3 5. DnemeHThI aTOMHON (HU3UKH

3 6. DnemMeHTsI aiepHOil GU3HKH

Ouenounoe cpeactso 3. Konmponvnuaa paboma — nabéop 3a0anuii 011 nPoGePKU yMEHU
npUMEHAmMb meopemuyecKue 3Hanus 0713 peuieHus 3a0ay no pazoeny OUCUUNIUHDL.

Pazgen «MexaHuKa ¥ MOJIEKYJIsIpHAsA (PU3UKA»

KonTponbnas padora 1 (KP1). Mexanuxka.

Kontponsnas padora 2 (KP2). Tepmoannamuka u MOJIeKyJIsipHas (PU3UKA.
Pa3nes «aekTpoMaraeTusm»

KonTponbHas pabota no Teme « IJIEKTPUUECTBO U MATHETU3M
Paznen «Ontuka, aroMmHasi v siiepHasi pusuka

Konrponbnas padota 1 (KP1). BoaHoBas ontrka

Ouenounoe cpeactBo 4. Koncnekm — cpeocmeo 011 npoeepKu 20mo8HOCMU K
npaKmuuecKum unu CeEMUHapCKuM 3aHAMUAM.

CopepxaHue MaTEpHUaJIOB, IPEICTABICHHBIX B KOHCIIEKTAaX, COOTBETCTBYET TEMaM
JIEKIMOHHBIX U PAKTHUECKUX 3aHATH. [IpoBepka ocyliecTBiIseTcs MpernoaaBaTeaeM Ha
PAaKTUYECKOM 3aHATHH.

OuenouHoe cpenctso S. /labopamopnas padoma — cpedcmeo 014 3aKpenieHun u
NPAKMUYECKO20 OCEOCHUA MAMEPUANA NO ONPEOEIEHHBIM MeMam OUCYUNTIUHDL.

Tpebosanus k ogpopmnenuro omuema no rabopamopnoti pabome npeocmasnenvi 8 POC.

Ounenounoe cpenctBo 6. Codecedosanue — cpedcmeo KOHMPOJIA YC6OCHUSA YUEOHO20
Mamepuana no meme 1a60pamopHoil padomsl u yMeHUil noyuams, 00padamsléams u
unmepnpemuposamp pesyivmamaul Ikcnepumenma. Ilpoeooumca unouguoyanIvHo ¢ Kax3covim
CIYOeHMOM UIU 8 MUHUZPYNNAX.

Bompocs! 1151 mOAroTOBKH K coOece10BaHUIO 10 JabopaTopHOil paboTe MpuBEIEHBI B
METOAMYECKHX YKa3aHUAX K JabopaTOpHBIM paboTaM. B olleHOYHOM cpesicTBe MpUBEACHBI
TpeOOBaHUS U PEKOMEHAAINH 110 0(OPMIICHHUIO OTYETa TI0 TabopaTOpHOM padoTe.

JIaGopatopHbie pabOThI BBIMOIHAIOTCS 0 MHIUBUAYaIbHOMY rpaduky. JlabopaTopHble
paboTHI BHIMOJIHSIOTCS B IIApe, €CJIM B TPYIINE HEYETHOE KOJIMYECTBO CTYIEHTOB, TO IOIYCKAETCs
BBINOJIHEHHE Pa0OThI TPEMs CTYACHTaMH.
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Bce nmaboparopubie paboThl 00ecredeHbl METOANIECKUMHU YKa3aHUsIMU. Bee 3aganus K
J1abopaTopHbBIM paboTaM MpeACTaBICHbI B CETEBBIX 00pa3oBaTenbHbIX Moaysix (COM Tpebosanus
K ohopMmieHuro omyema no 1abopamopuou pabome.

Otuer JOMKEH colepKaTh

1. Howmep u HazBanue nabopatopnoii padotsl, DO cTyaeHTa, KOTOPHIA €€ BBHITIOIHUI, HOMEP
TPYIIIIBL

2. lenu u 3amaum paboOTHI.
3. IlpubGopsl 1 NpUHAIIEKHOCTH.

4. Cxema ycTtaHoBKH (3kcniepumeHTa). OCHOBHBIE Y3JIbl U 3JIEMEHTHI 0003HAYAIOTCS HOMEPaMH,
KOTOpBIE paciu(pOBbIBAIOTCA.

5. Pabouas popmyna(pr). PopMyIibl, 10 KOTOPHIM HEIOCPEICTBEHHO MPOBOISTCS PacyeThl
BEJIMYHH, OTIPEICIIIEMBIX B YIPaKHEHUAX JabopaTopHoil paboThl. Bee 0003HaueHNsT HU3NIECKUX
BEJIMYMH, BXOSIIUX B paboune GopMyIibl, TOMKHBI OBITh pacIIU(PpPOBAHBI HUXKE.

6. Wnes metona. B HECKOIBKUX NPEUIOKEHUSIX PACKPHIBAETCS CYTh (PU3NYECKUX SBJICHUHN U
IPOLIECCOB, JIEkKAIUX B OCHOBE IIPOBOIUMOT0 FKCIEPUMEHTA.

7. Tabnuua(el), B KOTOPbIE 3aHOCITCS SKCIIEPUMEHTANIbHBIE U pacueTHbIC JaHHbIe. CTYIeHT
3apaHee IOJDKEH MPOAyMaTh CTPYKTYPY TaOIUIIbI, UCXO/sl U3 TOTO, CKOJIBKO OIBITOB HEOOXOIMMO
MIPOBECTH, KaKKe€ BEIHMUYMHBI HEOOXOIMMO OMPENIENUTh U paccuuTath. [Ipu opopminenun tabnuil B
MIAIKe JIOJDKHBI OBITh YKa3aHbl 0003HAYCHUS BEJIMUUH M 4epe3 3aIATYI0, SAMHHUIIB U3MEPEHHUS.
PexomMenayercs Bcerja oCcTaBiIsTh HECKOIBKO KOJIOHOK, KOTOPbIE MOTYT MPUTOUTHCS IS
pacyeToB MOrPELTHOCTH.

8. Pacuersl. [IpuBOASTCS OCHOBHBIC pacyeThl 3HAYCHHI ONIPEICIISIEMBIX B pa00Te BEIMINH U UX
MOTPEIIHOCTEH.

9. TloctpoeHsl HEOOXOAUMBIE [T aHAIKM3a PE3yIbTaTOB IKCNepuMeHTa rpaduku. [1pu
HNOCTPOCHUHU TpadyKa y KaKJOU OCH JTOJKHBI ObITh NOANMCAaHbl 0003HAYEHHSI BETUUUH U €AUHULIBI
U3MEpEeHUs; MaclTad JoJKeH ObITh BHIOpAH pallMOHAIbHO; HA IpaduKe TOJKHBI OBITH YETKO
BUJIHBI SKCIIEPUMEHTAIbHBIE TOUKHU; HE IOIIyCKAETCA COEINHEHUE TOYEK JIOMAaHON KPUBOIA,
COEIMHSIONIEHN 3TH TOYKHU; TPU HEOOXOIMMOCTH Ha TpaduKe MPOBOAUTCS alllIPOKCUMHUPYIOILAs
KpHBasl.

10. BeiBoael. KpaTko u3maratoTcsi OCHOBHBIE PE3YJIbTaThl IKCIIEPUMEHTA UCXOASI U3 €T0 LIETEH,
poBOAMTCS UX aHanu3. Eciou B pabote onpexaensercs HeKoTopasi pu3ndeckasi IOCTOSIHHASL, TO
HE00X0/IMMO yKa3aTh 3HaYeHUE, ONPEACTICHHOE SKCIIEPUMEHTAIBHO (BKIJIIOYast MOTPELIHOCTh), U
IIPOBECTHU €€ CPaBHEHUE ¢ TabaMuHON BennunHoi. Eciu uccnenyercs kakas-1n00 3aBUCUMOCTb, TO
YKa3bIBAETCS XapaKTep 3TON 3aBUCUMOCTH, BBISBICHHBIH B SKCIIEpUMEHTE (JIMHEHHas,
HKCIIOHEHIIMAJIbHAs U T.J.), U IPOBOJUTCS] CPAaBHEHUE C TEOPETUUECKON 3aBUCUMOCTBI0. Eciu
IPOBEPSETCS CIIPABEIMBOCTh HEKOTOPOTO (PU3MUECKOTO 3aKOHA, TO TaKKe HE00X0AUMO MPOBEPUTH
corjiacue SKCIEepUMEHTAIbHBIX JaHHBIX C TEOPETUYECKON PopMyIIOii.

OxoHYaTeIbHBIN PE3YIbTAT JOJIKCH OBITE 3aIIMCaH B COOTBETCTBHUH C IMPUHATBIMU IIPpaBUIIaAMU,
00s13aTeNnbHA OICHKA NOTPCHIHOCTU MOJYUCHHOT'O PE3YyJIbTaTa U CO6.HIO,[[€HI/IC IpaBHJI OKPYTIICHHUA
3HAYCHHI OIpEACIACMBIX B OKCIICPUMCEHTE BCJIMUUH U UX l'IOFpGIHHOCT@fI.

Ipumep 3a0anus ons nabopamoproii pabomwl «OnpedeneHue ONUHbL C8eMOBOU BOJIHLL C
nomouvio bunpuzmvl Dpenensy
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Cobepure cxemMy COTJIACHO PUCYHKY.

2. Ha Oymare OTMeTbTe NOJOXKEHHs Ja3epHbIX marTeH. Cmemas Oymary, cienaiite HECKOJIbKO
3apucoBok. CHsIB Oymary, u3mMepbTe BCe pacCTOSIHUS [ MEXKAY MSATHAMHU.

3.

OounpusMsl: 9 =

N3mepbre paccrosiHue L oT OMOpu3MBl A0 3KpaHa W HaWIuTe MPETOMIISIONIUN yroi
[

2L(n-1)

Brruucnenust mpoeauTe s BceX 3HaYCHUM / M olleHUTE norpeimHocTs. [lokazarens
MIpEJIOMJIEHUS CTeKJIa Oumpu3Mel n = 1.51.

Kpumepuu oyenueanus pesynomamos 3awumuol 1a60pamopusvix pabom

CooTBeTCTBHE MOATOTOBKY JIAOOPATOPHOTO KYypHAIAa yCTAHOBICHHBIM TPEOOBAHUSIM.
CrenieHb TOTOBHOCTH K BBINOJIHAEMOW paboTe: 3HaHUE LeNU M 3afad paboThbl, Mopsaka
BBIIIOJIHGHUSI ~ YOP@XHEHUH M CXEMbl  YCTAHOBKHM, Ha3HAuYeHUs MNpHOOpOB U
IIPUHAJICKHOCTEH.

3HaHue oCHOB Teopuu. IloHnManue unen MeToa NpoOBEACHUS U3MEPEHU.

ITonnmanue 001acT NPUMEHEHUS HCIIOIB30BaHHbIX B pa0b0OTe 3aKOHOB (PU3MKH.

Bnanenue cpencrBamMu monydeHus U oOpaboTKM MHGpOpMAalMM, YMEHHE CTPOUTh U
MHTEPIPETHPOBATh TPapUKH, PACCUUTHIBATh IMOTPEIIHOCTh, AHAIM3UPOBATH IOJTYYECHHBIC
pE3yJIbTAThl U AEJIaTh BBIBOJBI.

CpOK BBINOJHEHUS U 3alUThI 1a00paTOpPHOI paboTHI.

Ouenounoe cpencrso 6. Cooecedosanue

CO6CC€I[OB3HI/IC — 9TO CPCACTBO KOHTPOJIA, OPTaHU30BAHHOC KaK CIICIIHAJIbHAs 6606,[[21

npernoiaBaTess ¢ 00yJaroMMcsl Ha TEMBI, CBSI3aHHbIE ¢ M3y4aeMOl TUCIMIIMHOMN, U
paccUMTaHHOE Ha BBISICHEHUE 00beMa 3HaHUI 00YJaloIIerocs Mo ONpeeIeHHOMY pa3Jiely, TEME,
npo0iieMe u T.II.

B nanHOM quctumninHe UCONb3YeTCs KaK CPEACTBO KOHTPOJIST YCBOCHHS Y4EOHOTO

MarepHaia 1o Teme JabopaTopHoi paboThl M1 YMEHUH MOIy4aTh, 00pabaThiBaTh U
MHTEPIPETUPOBATH PE3yNIbTaThl KciepuMeHTa. [IpoBOANTCS HHAUBUAYATBHO C KaXIbIM
CTYJEHTOM WJIM B MUHUTpYyIax.

[Ipumepsl BOIIPOCOB /17151 HOJATOTOBKU K cOOECe0BAHMUIO 110 JIabopaTOpHOU padore:

«I/I3yquHe 3aKOHOB MEXaHUYCCKHUX KOJICOaHull ¢ IMOMOIIBIO MasiTHUKA 11oss»:

Kaxkue xonebanust Ha3pIBaIOTCSI COOCTBEHHBIMH (CBOOOHBIMMU)?
3anummTe 3aKOH JUHAMUKH 3aTyXaromux kojaebanuit. [Ipoananusupyiite ero peuieHue.
B uem 3akmrouaercst pusndeckuii cMbICT KO3 PUIIUEHTA 3aTyXaHus?

Bompocs! 115t TOArOTOBKM K coOece10BaHUIO 10 J1a00paTOpHBIM paboTaM MpUBEIEHBI B

METOJMYECKUX YKA3aHUAX K JJa0opaTOpHBIM paboTam. Kpumepuu oyenusanus pe3yivmamos
cobecedosanus (3auumsl 1a00pamMopHbIX pabom)

CooTBeTcTBHE MOATOTOBKH JIAOOPATOPHOTO ’KYpPHAIAa yCTAaHOBICHHBIM TPEOOBAHUSIM.
CreneHb TOTOBHOCTH K BBINOJIHAEMOW paboTe: 3HaHUE LEeNU M 3a7ad paboThl, Mopsaka
BBIMIOJTHEHUS] ~ YNPaXKHEHUH W CXEMbl YCTAHOBKM, Ha3Ha4deHHs INpPUOOPOB U
[IPUHAJIEKHOCTEN.

3HaHue OCHOB Teopuu. IloHnManue uien MeToa NPOBEAECHNS N3MEPEHUI.

[Tonnmanue o01acT MPUMEHEHUS HCIIOIB30BaHHBIX B pa0b0OTe 3aKOHOB (PU3HKH.
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e BiageHue cpeacTBaMH IMOMy4YeHHss ¥ 00paOOTKM HWHPOpPMALUU, yMEHUE CTPOHUTH H
UHTEPIPETHPOBATh TpapUKH, PaCCUUTHIBATh IMOTPEUIHOCTb, AHAIW3UPOBATH IOJTYUYECHHBIC
PE3YJIBTAThI U J1eJIaTh BBIBOJIBL.

e CpOK BBINIOJHEHUS U 3AIIUTHI Ja00PaTOPHOIT pabOTHI.

3.2. IIpoMexxyTO4YHAs aTTECTAIMsI TPOBOJUTCS B BUJIE 3a4eTa U/WIIM IK3aMEHa.

3ader — 3TO CPEICTBO KOHTPOJISI, OPraHU30BaHHOE KaK MUChbMEHHBIM OTBET HA 33/IaHHbIE BOIIPOCHI
W/WiM crienuanbHas Oecesia mpenoaaBaress ¢ 00y4yarouMcs Ha TEMbI, CBS3aHHbBIE C U3y4aeMoO
JUCITUTUIMHON, U PACCYMTAHHOE HA BBISICHEHHE 00beMa 3HaHUH 00yYaroIIerocs Mo OnpeeICHHOMY
paszeiny, TeMe.

BOl'[pOCLI AJIA MOATOTOBKH 110 pa3aery «Mexa}mlca, MOJICKYJISIpDHasA (]msmca»

1. CnocoObl omnMcaHus JBWKEHUS MAaTE€PUAIbHOM TOUKHM: BEKTOPHBIM, E€CTECTBEHHBIH U
KOOpJMHATHBIN. OKBHUBAJECHTHOCTh PAa3JIMYHBIX CIIOCOOOB omucaHus jaBwxkeHus. Ilyte u
TpaekTopus. [loHATHS cpeaHell U MTHOBEHHOW CKOPOCTH U ycKopeHHs. CKOpOCTb IMPOXOKIACHUS
nytu. llouck rpaduka JBMKEHHS 1O €ro XapakTepucTHKaMm (Ciy4ail  OJIHOMEPHOTO
PaBHOIIEPEMEHHOTO JIBUKEHUS).

2. JlBuxeHHe MaTepualbHOM TOUKH IO OKPYXHOCTH U €r0 KHHEMATUYECKHE XapaKTEPUCTUKHU:
BEKTOP 3JIEMEHTAPHOTO YIJIOBOTO MIEPEMEILIEHUS, YIIIOBask CKOPOCTh U yCKOpeHHe. CBsI3b TMHENHBIX
Y YTJIOBBIX KUHEMATUYECKUX XAPAKTEPUCTHUK.

3. OnucaHue KpUBOJIMHEHHOTO ABMKEHUSI MaTEepUaIbHOW TOUKHU: MOHATUE PaJNyCca KPUBU3HBI
TPAaCKTOPUH, HOPMAJIBHOIO M TaHIE€HUUAJIbHOrO HampaieHud. IlomHoe, HoOpmanbHOE U
TaHTEHIMAJIbHOE YCKOPEHHS U MX (U3NIECKUN CMBICIT.

4. Ponb BbIOOpa cCHUCTEMBI OTCYETa B JWHAMUKE. 3aKOH MHepUuu (MepBblid 3akoH HbroTOHA).
NuepuumanbHble cucteMsl oTcuera. [IpuHuun oTHOCHTENbHOCTH [ anuies.

5. Omnwucanue OBUKEHHS HECBOOOIAHBIX YACTHIl B MHEPLMATIBHBIX cucTeMax oTcuera. [lonarus
cuiibl 1 maccel. Bropoin 3akoH Herotona. Ilpomeaypa m3amepeHus Macchl, CBOMCTBA MAacChl.
[TonsTe uMMmyabca MaTepuanbHOW TOukH. BTopoii 3akoH HploToHa B uMITynbcHO# (dopme.
O6nacTh NPUMEHUMOCTH BTOPOTo 3akoHa HpioToHA.

6. JlelictBue M NpPOTUBOJEHCTBUE, TpeTull 3akoH HproToHa. Ilpumepsl ero mnposiBieHHs.
O6uacTh IPUMEHUMOCTH TPEThEro 3aKoHa HpioToHa.

7. lloHsATHe HeMHepUUATbHON cucTeMbl oTcyeTa. CUibl MHEpUMU U UX CBoOMcCTBa. lIpuunubl
BO3HUKHOBEHHSI CHJI UHEPLIMH.

8. Mmnynbc cucreMbl. 3aKOH M3MEHEHMsI MMIIYJIbCAa. 3aKOH COXPAHEHHsS HMITyJbca U
OTJIEIIBHBIX €r0 KOMIOHEHT. MIMIyJIbC KaK yHUBEPCAIbHASI XapaKTEPUCTUKA COCTOSIHUS CUCTEMBI.

9. Paborta cui. MomHocts. KoHcepBaTuBHBIE U HEKOHCEpBAaTUBHBbIE CHJIBL. JlMcCHUMAaTUBHBIE
cunbl. Pacuer paboThl B OJHOPOJHOM IOJI€ CWIIBI TsbKecTH. Pacuer pa®oThl cuil ynpyroctu u
paboThI B MOJI€ LIEHTPATbHBIX CHJI.

10. Kunertnyeckasi Heprusi MaTepuajbHOM TOYKM M TBEpAOro teia. Teopema 00 M3MEHEHUU
KMHETUYECKOU DHEPIUH.

11. ITorenunanbHass 3HEpPrusi cucrteMsbl Ted. [IpyUurHBl M3MEHEHWs MOTEHIMAJIbHONH SHEPTHH.
CaolicTBa NOTeHIMANBHOM 3HEPrUH. CBS3b CHIIBI M TOTECHIIMAJILHOW YHEPTUH.

12. TlonHas MexaHW4YecKash HHEPrUsi CHCTEMBbl. 3aKOHBl W3MEHEHUS W COXPaHEHUs IOJIHOM
MeXaHUuecKoi sHepruu. [ToHsTHE NOTEHIMAIBHOM MBI ¥ TOTEHIIMAIBHOTO Oapbepa.

13. IloHATHE MOMEHTa CHJBI OTHOCHTENIBHO 3aKpEIJIECHHONM TOukH. Pacuer MomeHTa Cuil
OTHOCHUTEJIBHO 3aKpeIuIeHHON ocu. MomeHnT unepuuu. Teopema Llteiinepa.

14. Kunetnueckass sHeprust Bpaumatromierocs tena. KuneTmdeckas 3Heprusi TBEpAOro Telna,
COBEpLIAOIIETO MI0cKoe ABMkeHue. Teopema Kénura.

15. OCHOBHOW 3aKOH JWHAMHKH BpAMIATEILHOTO JBIDKCHUS TBEPAOrO Teia. Y CIOBHE
paBHOBECHs TBEPJOTO TeA.
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16. MomMeHT uMMyJibca MaTe€pUaIbHOM TOYKW W TBEPAOTO Tejaa. MOMEHT MMITyJibca TBEPAOTO
T€Ja OTHOCUTENBHO 3aKPEIJIEHHON OCU. YpaBHEHHE MOMEHTOB. 3aKOHBI M3MEHEHUS U COXPaHECHHUS
MOMEHTA UMITYJIbCA.

17. T'apmonnueckue koneOanus. JIMHEHHBI OCIMIIIATOP. 3aKOH TapPMOHUYECKUX KOJICOaHUH.
[TapameTpbl TapMOHHUYECKUX KoJeOaHUNH M UX (U3HUECKUN CMBICH. YCIOBUE TapMOHUYHOCTU
Kosiebanuii. Pacyer cOOCTBEHHOM YacTOTHI 3THX OCHIILISTOPOB.

18.3aTyxanue KojeOaHW TIpU HaIW4YuM Bsizkoro TpeHus. Koaddunuent 3aryxanws,
JorapupMHUECKUI TEKPEMEHT 3aTyXaHus, JOOpOTHOCTh. Cily4an Manoro u OOJIBIIOr0 TPEHHUS.

19. BeiHyXeHHBIE KOJCOaHHWS 1107 JEHCTBHEM TapMOHWYECKOW cuibl. Ilepexomubiii u
YCTAaHOBUBILIUICS peXuMbl. Pe3oHaHC aMmIuTyapl. AMIUIMTYAHO-4aCTOTHBIE PE30HAHCHBIE
XapaKTepUCTHKH, HX 3aBUCUMOCTb OT Koddduuuenta 3aryxaHus. OU3NYECKUI CMBICI
JOOPOTHOCTH.

20. TlocTtymatel  crienMalbHOM  TEOpPHHM  OTHOCUTENbHOCTH. IIpeoOpazoBanus Jlopenma.
Kunemarnyeckue 3¢ppexTsl criennanbHOi TEOPUH OTHOCUTEIBHOCTH: YPQPEKT COKpaleHus ITUHBI,
a3 dexT 3amesIeHuss BpeMEHH.

21. Knaccuueckass U peNSTUBUCTCKAsl KapTUHbl Mupa. [loHSATHE pensITUBUCTCKOW SHEPrUM.
COOTHOILIEHHE MEKYy MACCOU U SHEPTUEH.

22. MakpocucTeMbl: MPUMEPbI, OCOOEHHOCTH, COCTOSHHS MAaKpPOCHCTEM M  CIOCOOBI
uccienoBanusi MakpocucrteM. CpenHue BEIWYHHBI 10 BPEMEHHU, 10 aHCaMOII0, 3proaudeckas
TUIoTe3a.

23. YpaBHEHHE COCTOSIHMSI MJI€aJbHOIO rasa — ypaBHeHue MenjaeneeBa-Knanelipona. Cmech
WJIealIbHBIX Ta30B, 3aKOH JlanbToHa. M301mponecchl.

24. OCHOBHBIE ypAaBHEHUS MOJIEKYJIIPHO-KMHETHUECKOW TEOpHM HJI€aJbHOro Ta3a. BeiBon
ypaBHeHus Kiiay3uyca 1 OCHOBHOIO ypaBHEHMsI MOJIEKYJIIPHO-KMHETUYECKON TEOpUU UAEAIBbHOTO
rasa.

25. TemnepaTrypa - Mepa KUHETHMUECKON »HEpruu Mojekys. CpeaHsisi KHHETHYeCKas 3HEprus
monekyn. CpenHsas KBaapaTuyHas CKOpocTh Mosekyl. CremeHu cBoOonbl. 3akoH bonbliMaHa o
paBHOpAacHpeIeIeHUH MOJIEKYJI 110 CTENEHSIM CBOOOIbI JBUKEHUSI MOJIEKYJI.

26. Pacnpenenenue MOJEKyN Tras3a MO CKOpOCTSIM — pacrpezaeneHue Makcpemna. [InmoTHocTh
BEPOATHOCTHU. XapaKTepHbIE CKOPOCTU paclpe/esieHus. 3aBUCUMOCTh pacipeenenus Makcsesuia
OT TEMIIEPATYPHI pOJia BEUIECTBA.

27. UneanwpHbIi Ta3 B cJIOBOM Tosie. MI3MeHeHue naBiieHust ra3a ¢ BeicoTor. bapomerpudeckas
dopmyna. PacnpeneneHue MoONEKyl IO MOTEHIHMAIbHBIM SHEPrUsiM B CHJIOBOM TIOJlEe —
pacnpenenenre bonpumana.

28. SBnenue nuddysun B razax. YpaBHenue Puka. 3aBUCUMOCTb Ko3dduuuenta nudpdysuu
OT (pu3MUeCcKOi IPUPOJIbI U TAPAMETPOB COCTOSHUS UAEATBHOTO rasa.

29. MonexkynapHbBIi MEXaHW3M BHYTPEHHETO TpEHHUs B Tas3ax. YpaBHeHue HrproToHa.
3aBUCUMOCTh KO3 PUIIMEHTA BA3KOCTH OT pO/ia ra3a U apamMeTpoB COCTOSIHUS UICaJIbHOTO Ta3a.

30. BHyTpeHHss1 SHeprusi TEpMOJUHAMHUYECKOHM CHCTEMBl Kak (YHKIHMS COCTOSHHUSL.
BuyTpeHHsist 3Heprusi HAEalbHOTO Tra3a. OKBUBAJICHTHOCTh TEIUIOTBI M paboTbl. | 3akoH
TEPMOJUHAMMKH, €TO CBSI3b C 3aKOHOM COXPAaHEHHs U IPEBPAILLCHUs dHEpPruu. BeuHslil nBUraTeins
NepBOro poja.

31. DnemeHTapHass paboTa, coBepllaeMmas ra3oM Ipu H3MeHeHuu obOwvema. ['paduueckoe
MpeACTaBICHHEe paboThl. 3aBUCHUMOCTh pabOTHl OT BHUJA Mpolecca. Beruncienue padOThI
UJECAIBHOTO ra3a IpH U30IpoLeccax.

32. Kiaccnueckass TeopHsl TEIUIOEMKOCTH HWICAIBHOTO Ta3a. YJenabHas W MOJIApHas
TEIUIOEMKOCTH, CBSI3b MEXKIY HHUMH. MOJIIpHBIE TEIUIOEMKOCTH IPHU IOCTOSHHOM JABJIIEHUU U
00beMe U UX B3aMOCBSI3b, popMyia Maiiepa.

33. [Ipumenenne | Havasa TepMOAMHAMUKHM K pa3IMYHBIM IpoleccaMm (TepMOJUHAMMKA
H30IPOIIECCOB).

34. O6patumble U HeoOpaTUMbIE TEpPMOJMHAMHUYECKHe Tporecchl. HeoOpaTuMocTh peaabHbIX
MIPOLIECCOB.



17

35. Ilpssmbie 1ukibl. TerutoBele MamuHbL KoadduimeHT mosie3HOro ACHCTBUS TEIUIOBBIX
maruH. I 3akoH TepMoarHaMuku B popmyinupoBke ToMcona. Beunslit iBurarens BTOpoOro posa.

36. lHuxkn Kapno. Pacuer KIIJ| waeanbHON TEmIoBOM MaliuHBI, paOOTAOIMICH MO MPSIMOMY
obparumomy nukiry Kapuao. Teopembr Kapro. Crioco6s! ossiternst KI1[ TermioBeIx MamimH.

37. OOpatHble HHMKIBL. XOJOIWIbHBIE MAaIIMHBL. XOJOAWIbHBIN Kod(dduiuent. Il 3akon
TepMOIUHAMUKHU B (hopMynupoBke Kiaysuyca.

38. IlpuBeneHHOE KOIMYECTBO TEIUIOTHL. [IpuBeeHHOE KOMMYECTBO TEIUIOTHI B OOPAaTUMBIX U
HEeOoOpaTUMBIX Mpoleccax — HepaBeHCTBO Kiay3uyca.

39. DHTponus TEPMOJUHAMHYECKHUX CUCTEM Kak (PyHKIUs cocTosiHUs. M3MeHeHue sHTponuu B
3aMKHYTBIX CHCTEMax NP OOpPAaTUMBIX U HEOOPATUMBIX MpoIleccax. 3aKOH BO3PACTAHUS YHTPOTIHH.
[Ipumepsl, NOATBEPKAAIOUIME 3aKOH BO3PACTAHMS SHTPONHUU. VI3MEHEHWE SHTPONHUH I
UJIeabHOTO rasa.

BOl'[pOCLI AJIA MOATOTOBKHU K 3a4€TYy IO pasaeay ((3.]'[eKTp0Mal"HeTI/I3M»

1. DnexkTpuueckuit 3apsi U ero cBoiicTBa. 3akoH Kynona. HanpsiokeHHOCTD 37IEKTPOCTaTHYECKOTO
nonist. [lpunnun cynepno3unuu cui u nosieit. PacueT moseit ¢ ucnonp30BaHueM MpUHIUTIA
CYNEpPHO3ULIUH.

2. I'paduyeckoe onucanue 3MeKTpuyeckoro mnosis. [loTok BeKTopa HaNpsyKEHHOCTH
anekTpuyeckoro mois. Teopema ["aycca B unTerpanbHoit popme (popmMyIupoBKa).

3. Pacuer nosiell ¢ ucronb3oBaHueM TeopeMsl ['aycca (1ose paBHOMEPHO 3apsyKEHHON IIII0CKOCTH,
mapa, cepbl, HUTH).

4. IloreHuManbHbBIN XapakTep 3eKTpocTatnueckoro nojs. Ilorennuan. [lotenuuansHas sHeprus
B3aUMO/JICHCTBUS 3apsJI0B.

5. [lorennman. Hopmuposka noteniuana. Pacuer norenimana. CBs3b HAPsHKEHHOCTH U
MOTEHIIKaNA.

6. DNeKTpUYECKUi AUTOINb. DIEKTPUUECKOE MoJe TUMoid. JIUMonb B 3JeKTPUUYECKOM I0JIE.
7. JUdJEeKTPUKHU B dJeKTpudeckoM noie. [lonspuzanus qudnekTpukoB. MexaHu3Mbl MOJSpU3AIIH.

8. Bextop nmonsgpuzanuu AudaeKTpuKka. BeKTop 35eKTpruuecKkoro cMemenus (31eKTpuIecKon
UHAYKIUH). J{usnekTpudyeckas BOCIPUMMYUBOCTD M JUAJIEKTPUUECKas IPOHUIIAEMOCTh BEILIECTBA.
DNEeKTpUUECKOe M0JIe B OAHOPOJHOM qudJieKTpuKke. OObeMHas MIIOTHOCTh SHEPTUU
IIEKTPUYECKOTO IOJIS B JUIIEKTPHUKE.

9. YcioBust paBHOBECHE 3aps10B B IPOBOAHUKE. 3apsKEHHBIN MPoBOJHUK. [I[poBOIHUK BO
BHEIIHEM JJIEKTpUUECKOM MoJie. [losie BHyTpH U y IOBEPXHOCTH IPOBOJHUKA. DJIEKTPOCTaTHIECKAs
3amuTa. 3a3eMIeHHe.

10. EMKOCTBH TPOBOJIHUKOB M KOHACHCATOPOB. DHEPTHsI 3apsKEHHOTO KoHAeHcaTopa. O0beMHas
MJIOTHOCTh SHEPTUH 3JEKTPOCTATHUECKOTO MOJIS.

11. Cuna u IIOTHOCTD TOKA. Y CIIOBHUS CyHICCTBOBAaHU TOKA. CTOpOHHI/Ie CHUIJIBI. 3,[[0. HaHpiI)KeHI/IC
" pa3HOCTh MOTCHIIUAJIOB.

12. 3axon Oma a1 y4acTKa I1eNy B MHTerpasibHON U AuddepenimansHoi popmax. 3akon Oma st
nonHoM nenu. PazBerBnennsie nenu. [Ipasuna Kupxroda.

12. PaGota u MontHOCTH TOKa. 3akoH JIkoys-JIeHma.



18

13. OcHOBHBIE TOJIOKEHUS KJIACCUIECKON TEOPUH AIIEKTPOIPOBOTHOCTH MeTaLioB (Teopus [pyne-
Jlopenna), ycinoBus €€ IPUMEHUMOCTH U IPOTUBOPEUUS C IKCIIEPUMEHTAIBHBIMU PE3YJIbTaTaMHU.

14. DnexTpruuecKuid TOK B )KUIKOCTSIX U ra3ax. JEKTPUUECKUM TOK B MOJIYNPOBOJIHUKAX. P-n -
nepexol. BonbramnepHas xapakTepucTuka p-n - nepexoaa. Bempsmiisgtonue cBOMCTBa p-n -
nepexoja.

15. MarauTHOE B3aUMOJICHCTBUE MTOCTOSIHHBIX TOKOB. 3aKOH AMIiiepa. BekTop MarHuTHOM
uHayKuud. CUII0BOE I€MCTBUE MAarHUTHOTO MOJIsl HA TPOBOJHUK C TOKOM U ABUXKYILIUNUCS 3apsil.
3akoH buo-Casapa-Jlanaca. MarHuTHOE 1MoJie Ha OCH KOJIbI]a ¢ TOKOM. MarHUTHBI MOMEHT
TOKOBOT'O KOJIblIa. MarHUTHOE 10JI€ OTPE3Ka C TOKOM.

16. Teopema o uupkyssiuuu Bektopa H (3akoH 1osaHOro TOKa).

17. Hamaranuenue Beniecta. Bektop HamaramyeHHoctd. HanpsikeHHOCTh MArHUTHOTO TTOJIS.
MarnuTHas nponunaemMocts. Knaccudukanus MarueTukoB. MarHUTHBIE CBOWCTBA aTOMOB.
['mpoMarHuTHOE OTHOIICHHE JIJIsl OPOUTAITBHOTO JIEKTpoHA. JlnamarHuTHbIN 2P DEKT.

18. JIBUKeHME 3apsKEHHBIX YaCcTHUI B 3JIEKTPUYECKUX U MAarHUTHBIX NOJSIX. [IBrkeHue B
KoMOnHUpoBaHHBIX NoJsiX. Cuina Jlopenna. D¢ dext Xomna u ero npumenenue. Metoabt
OIpeieNIeHus YJeIbHOrO 3apsi/ia YaCTULIbI.

19 SBnenue snekrpoMarHuTHOM UHAYKIMH. OnbiTel M. @apanes. [Ipasuiio Jlenua. 3akon
ANEKTPOMArHUTHON UHIYKIIHH.

20. DyeKTpoMarHuTHasi MHAYKIHUS [IPU OTHOCUTEIbHOM IEPEMEILICHUH IPOBOJAHHUKA U TOJIA.
[Ipupona 3¢ UHAYKUIHH.

21. 3J’I€KTpOMaFHI/ITHa$I HHAYKIOUA B ICPEMCHHBIX MAIrHUTHBIX MOJIAX. BI/IXpeBOG SJICKTPHUYCCKOC
II0JIC.

22. Camounaykius. MTHAyKTUBHOCTD MPOBOJHUKA. DKCTPATOKH 3aMbIKaHUS U Pa3MbIKaHUS LIETICH.

23. Ilpoteccsl mpeoOpa3oBaHus YHEPTUHU B KoJebaTenbHOM KOHTYype. COOCTBEHHBIE
(He3aTyxarolue 1 3aTyxarolue) kojaebanus. BeiHyx)aeHHble konebanus. KBazucrtarmonapHbie
MNEPEMCHHBIC TOKH.

24. PaboTa ¥ MOIIHOCTb MIEPEMEHHOT0 TOKa. D¢ (EKTUBHbIE 3HAUCHUS TOKA U HAIIPSIKEHHUSL.

25. Ilonoxenus Teopur MakcBesuia Jijist 3JIEKTPOMAarHUTHOTO ToJIs. Y paBHeHUsI MakcBeria st
AIIEKTPOMArHUTHOTO TOJIS, UX (PU3UUECKHI CMBICIT.

DK3aMeH — 3TO CPEACTBO KOHTPOJIS, OPraHM30BaHHOE KaK CIeNuaibHas Oece1a mpenoaBaTess ¢
00y4JaromnMcsl Ha TEMBI, CBSI3aHHBIE C M3y4aeMOU TUCIUIUIMHOM, U PACCYMTAHHOE Ha BBISICHEHUE
00beMa 3HaHUN 00yYarOIIETOCs M0 ONPECICHHOMY Pa3eiy, TEME.

BOl'lpOCbI AJIA MOATOTOBKH ITO pasaejay «OHTI/IKa, aTOMHAaA siiecpHass 1 (])n3mca»

1. Hurepdepenuus BoaH. MHTeppepeHIIMOHHOE TOJIe OT JBYX TOYEYHBIX UCTOYHHUKOB. CrIOCOOBI
HaOJro1eHus HHTEp(EepeHLInn.

2. OcHOBHOE ypaBHEHHE HHTepPEPEHILNH, POJb KOrepeHTHOCTU. BpemenHas (mpojoiibHas) U

IpOCTpaHCTBEHHas (MONepeYHast) KOrepEeHTHOCTb.

WnTepdepenius B TOHKUX MieHKax. HTepdepomeTp MaiikenbcoHa.

4. Judpakuusa. Ipunnun Iroitrenca-®dpenens. Metoa 3on @penens. dudpaxnus dpenenst Ha
MPOCTEUIIINX Mperpaaax.

5. Hudpaxus Opaynrodepa. Audpakius Ha meTH.

(8]
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HudpaknuonHas pemieTka Kak CHEKTpalbHbI mpubop. Pazpemraromas cmocoOHOCTH
mudpakunonHoit pemerku. Judpaxmus bparra.

[TonsiTue o rojmorpagu4eckoM METO/AE TMOJYYEHHS U BOCCTAHOBJICHUS H300pa)KCHUIA.
I'onorpammel Jlelita-Ynarauekca, JleHUCIOKA.

[Tonspuzanus. dopMa U CTENEHb MOJSIPU3ALUNA MOHOXpOMaTudeckux BoJH. [lomydenue u
aHaJIN3 JIMHEHHO-TIOIAPU30BAHHOTO CBETA.

OtpaxkeHue W NpEIOMIICHHE CBETa Ha TpaHUIlE paszjieia ABYX AUAIEKTPUKOB. DopmyIibl
O®penens. 3akoH bprocrepa.

[TonHOE OTpaXkeHHe U ero NpUMEHEHHE B TeXHUKE. BOIIHOBOIBI 1 CBETOBOIBI.

Jluneitnoe aBynyuyenpenomieHue. [IpoxoxaeHne cBera uepes TMHEHHbIE (a30BbIe TUTACTUHKH.

. Ilormomenune wu AUCTICPCHUs BOJIH. ®da3oBasg u I'pyiioBass CKOPOCTb BOJIHBI. HopMaanaﬂ u

AQHOMAJIbHAs AUCIIEPCHSL.

Henuneiinbie mpoueccel B ontuke. HenuneitHo-ontuueckue 3d@exTrr: camodokycupoBKa
CBETa, FeHEePaLUs FapMOHHUK.

N3nyyenne Harpersix Ten. CHEKTpalbHbIE XapaKTEPUCTHUKU TEIUIOBOTO M3IY4YEHUSA. 3aKOHBI
Kupxroga, Crepana-bonsimana n Buna.

AbcomtotHo yepHoe Teno. Dopmyna Penes-/kuHca u «ynbTpaduoneroBas kaTacTpoday.
['unoresa [lnanka. KBanTOBOE 00BSICHEHHE 3aKOHOB TEIIJIOBOTO U3TyUCHHUS.
Kopmyckynsipao-BonHoBoit ayanusm cera. @otoddpdext u sdpdexr Komnrona. YpaBHenue
OiiamreitHa st porodaddexra.

Monens atroma Tomcona. OnbiTel Pesepdopna no paccesuto anba-yactuil. SaepHas Moenb
atroma Pezepdopna. Hemocratku mozneneit Tomcona u Pesepdopaa.

JluneliuaTple CHEKTPbl aTOMOB. OMIIMPUYECKHE 3aKOHOMEPHOCTH B AaTOMHBIX CIIEKTpax.
®opmyna bansmepa. OnbiT @panka-I'epna. [loctynaTsl u Mmogens atoma bopa.

['unore3a ne bpoinsa. Onwitel JsBuccona u Jxepmepa. dudpakuus muxpodactuu. [Ipuniun
HeonpezaeneHHoctu ['elizendepra.

BonnoBas (¢yHKIUSA, €€ CTaTUCTUYECKUH CMBICT U YCJIOBHs, KOTOPHIM OHa JOJKHA
yIOBIETBOPATh. YpaBHeHue llpennnrepa. KBanToBas yacTuiia B OJHOMEPHON MOTEHIMAIbHON
same. OHOMEPHBIN MOTEHIIMANBHBIN OPOT U 0apbep.

Orntrueckre KBaHTOBBIE reHepaTopbl. CIIOHTaHHOE U UHIyIIMPOBaHHOE u3nyueHue. MHBepcHoe
3acelICHUE YPOBHEM AKTUBHOM cpezpbl. YCIIOBHUE YCHJIEHUS U TreHepauuu cBeta. OCHOBHbIE
KOMITOHEHTHI JIa3epa.

OcobeHHocTy Ja3epHOro u3ny4yeHus. KorepeHTHOCTh sa3epHOro uaiaydeHus. CrekTpaiabHbIH
COCTaB M3NTydeHus ja3epoB. OCHOBHBIE TUIIBI JIA3EPOB U UX IPUMEHEHHE.

CocraB aromHoro sapa. XapakTepUCTHKH spa: 3apsil, Macca, JHEPrus CBSI3UM HYKJIOHOB.
CBolicTBa 1 OOMEHHBIN XapaKTep SIEPHBIX CHJL.

PagnoaktuBHOCTh. EcCTeCTBEHHass M HCKYCCTBEHHas pPaJMOAKTUBHOCTb. Buapl M 3aKOHBI
PaAMOAKTUBHOIO M3JIy4YeHUsI. 3aKOHbI COXPAHEHUS MPU PaJUOaKTUBHOM pacnajae. AKTUBHOCTh
M30TOIA.

SAnepHblie peakuu. 3aKOHbI COXPAHEHHUS B SJEPHBIX peakiusax. CrocoObl MoyydeHus aepHOi
sHeprud. LlenHas peakuyst neneHus. TepMOsSAEpHBIN CUHTES.

@yHIaMEeHTabHbIE B3aUMOJICHCTBUS U OCHOBHBIE KJIACCHI 3JIEMEHTAPHBIX YacThll. YacTUIbl U
aHTU4yacTuIbl. JlenToHs! U agpoHbl. KBapku. DnekTpociaboe B3auMoeHCTBHE.

Kpurepun onieHUBaHNs YCTHOTO OTBETA HA JK3aMeHe

OI_ICHKa «S» («OT.]'[I/I'-IHO») COOTBCTCTBYCT CJ'IC,Z[YIOH_ICﬁ Ka4yeCTBEHHOM XapaKTCPUCTUKE!

«HU3JI0KECHO IMPABUJIBHOC ITIOHMMAHKUEC BOIIPpOCAa U JaH I/IC‘IepHBIBaI-OHH/Iﬁ Ha HETO OTBET, COACPIKAHUC

PacKpbITO TMOJHO, MpodeccHoHalbHO, TPaMOTHO». BhIcTaBisieTcss CTyIeHTY, OOHapy>KUBIIEMY

BCECTOPOHHEC CUCTEMATUYCCKOC 3HaHHC yqe6Ho-nporpaMMHoro marepuaia, YCTKO n

CaMOCTOSITENIbHO (0€3 HAaBOAIINX BOMPOCOB) OTBEUAIONIEMY Ha BOTIPOC OMIIETa.
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Ouenka «4» («XOpomI0») COOTBETCTBYET CIEAYIONIEH KayeCTBEHHOM XapaKTEPUCTHUKE:
«HM3JI0KEHO MPaBUIBHOE MOHMMAHKUE BOIPOCA, JAaHO JIOCTATOYHO MOAPOOHOE ONMMCAaHUE MpeaMeTa
OTBCTA, IPUBCACHBI U PACKPLITEHI B TE3UCHOU (popMe OCHOBHBIC ITOHATUSA, OTHOCAIIUCCA K ITPECAMCTY
OTBETa, OIIMOOYHBIX MOJ0KEHUH HEeT». BrIcTaBiseTCs CTyIEHTY, MMOKA3aBIIEMy CHCTEMAaTHYEeCKUN
XapaKkTep 3HAaHUM TI0 JUCHUIIIIMHE H CHOC06HOMy K HUX CaMOCTOATCIIbHOMY IIOIIOJIHCHUIO H
OOHOBJICHHIO B X0JI¢ AajibHEHIIel yueObl U MpodecCHOHATbHON AeSITETbHOCTH.

Onenka «3» («ya0BJI€TBOPUTENbHO») BBICTABIACTCA CTYJEHTY, OOHapy>XUBIIEMY 3HaHUE
OCHOBHOTO y4€OHO-IIPOrpaMMHOr0 MarepHuajia B o0beMe, He0OXOJUMOM [Tl ajbHeiel yueosl,
CIPABIISAIOLIEMYCSI C BBITIOJHEHUEM 33/IaHUM, TIPEIYCMOTPEHHBIX IPOIPaMMOI;

- AONYCTUBHICMY HCTOYHOCTU B OTBCTC W IIPU BBIINOJIHCHUU 3K3aMCHAILIMOHHBIX 3aﬂaHHfI, HO
O6JI&I[3,IOH_II/IMI/I H€O6XOI[I/IMBIMI/I SHAaHUAMU U UX YCTPAHCHUA IO PYKOBOACTBOM NIPCIIOAAaBATCIIA.
Onenka «2»  («HeYyJAOBJIETBOPUTEJbHO»)  BBICTABISCTCS  CTYJEHTY, OOHApYy>KUBIIEMY
CyLIECTBEHHBIE MPOOEIIBI B 3HAHUSAX OCHOBHOT'O Y4EOHO-ITPOTPAaMMHOTO MaTepuaa, JOIMyCTUBIIEMY
MPUHLIMIIAATIbHBIE OUIMOKH B BBIMOJIHEHUM MPEIyCMOTPEHHBIX MPOTpaMMON 3aJaHUil; JaBIIEMY
OTBET, KOTOPBIH HE COOTBETCTBYET BOIPOCY IK3aAMEHAIIMOHHOTO OHIIeTa.

BajibHO-peliTHHrOBasi OLIeHKA 3HAHUI 00y4YalUIUXCcs cocTaBlieHa B cooTBeTcTBUM ¢ [1B/I-
07 «O mnpoBeneHHWH TEKYIIEro KOHTPOJS YCIEBAaEMOCTH U IPOMEXYTOYHOH aTrTecTaluu
obOyuaromuxcsi» GI'BOY BIIO «MBanosckas 'CXA umenn I.K. bensera»

OuenuBanue pe3yibTaTOB NPOMEKYTOYHOM ATTECTALIMM:

Onenxka KomnmuecTBo 6ammos
"HEeyAOBJIETBOPUTEIHHO" 0-23
"yIOBIIETBOPUTEIHHO" 24 -29
"xoporo" 30-35
"oTanyHO" 36 - 40

Koumponw 3a ycnesaemocmoio obyuarowuxcsa ocywecmensemcs ¢ coomeemcmeuu ¢ I1B/[-07
«O npogedeHuu meKyujeco KOHMPOIS YCNeBAeMOCMU U NPOMENCYMOUYHOU ammecmayuu
ooyuaowuxcay.

3.1.2. Metoguueckue MaTepuaJbl

KOJ'[J'IOKBI/IYM MMPOBOAUTCA II0 OKOHYAHWH H3YYCHUA TCEM, OPraHM30BaH B BHUAC YCTHOI'O
ompoca MO TMpeACTaBIeHHBIM BompocaM. W3 cmucka BBIOMpaeTcsi HECKOJIBKO BOIMPOCOB Ha
YCMOTpPEHHE MPETOIaBaTelIs, Ha KOTOPbIE 00YJaIOIUICS OTBEYAeT B BHJIC (DOPMYITHPOBOK 3aKOHOB,
ompeneneHud W T.4. Ecam 3aTpyaHUTENbHO TOYHO OTBETUTh Ha TMOCTABIEHHBIM BOMPOC, TO
mpeiaraeTcsl pacCMOTPETh ATy TEMy Ha KakoM-JIHOO mpumepe. B 3aBUCHMOCTH OT TOYHOCTH,
MOJIHOTHI OTBETA O0YYAIOIIMIICS MOKET Ha0paTh 32 OJAMH KOJUIOKBUYM OT 6 10 10 6amioB (3a Bce OT
12 no 20 GamnoB).

3.2.1. Bonpocsl k 1a0opaTopHbIM padoTam

1. JJaboparopHas pabota "Ormnpenenenue MIOTHOCTH TBEPIOTO Tesa MpaBUIbHOM HopMbr”
— JlaiiTe onpezaeneHue MIOTHOCTH TBEPAOTO Tea.
— Yro Takoe HOHMYC?
— JaiiTe onpeneneHue abCOTIOTHON U CpeTHEN aOCOIOTHOM MOTPEITHOCTEH.
— JlaitTe onpenenieHne cpeaHEN KBaIpaTUYHON MOTPEIIHOCTH.
— JlaiiTe onpeneneHre OTHOCUTENBHOM IMOIPEITHOCTH.
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2. JJabopaTtopHast pabota "OnpeaeieHne MOMEHTa HHEPIIUHU MaxOBHKa"

JlaiiTe onpeneneHne yrioBoi CKOPOCTH U YIJIOBOTO YCKOPEHUS.

Urto Takoe abCOJIFOTHO TBEPOE TEIO?

I[aﬁTe ornpeacicHusd MOMCHTA CHUJIBI © MOMCHTA MHCPIU WU TCJIA.

3anuimre u 06’b$ICHI/IT€ OCHOBHOC YpaBHCHHC NWMHAMHWKU BpPAIATCIbHOI'O ABHIKCHHA
Tena.

Crnenaiite BBIBOJ pacyeTHOM (OpMyJNbl JUIsi BBIYKUCICHHS MOMEHTa HHEPIHH
MaxOBHKa.

3. JlabopaTtopHas pabota "OnpeneneHne OTHOIICHHSI TEIIOEMKOCTeH Bo3yxa"

Kakue BenmnyuHbI XapaKTEepPU3yIOT COCTOSHUE CUCTEMBbI?

3anummuTe B 00bsICHUTE YpaBHeHHEe MenneneeBa-Kmaneipona.

Haiite  ompeneneHne  HM30XOPHYECKOTO,  H300apHUECKOr0,  HM30TEPMHUYECKOTO
MIPOLIECCOB.

CdopmynupyiiTe nepBoe Ha4asio TEPMOIUHAMHUKH.

Jaiite ompeneneHue TEMIOEMKOCTEH MpPU IOCTOSHHOM OOBEME U MOCTOSHHOM
JaBJleHUU. B uem 3akirouaercs pa3nuuue Mexy HUMUA?

Hatite onpenenenue annadaTuyeckoro mnpoiecca. 3anumure ypapaenue Ilyaccona.
Kak usmensiercs remrneparypa npu ainadaTuueckoM CKaTUU U pacIIUpEeHUU?

4. JlaGoparopHass pabora "OmnpeneneHue 3ICKTPUYECKOTO COMPOTUBIICHUS IPOBOJTHHKA
MOCTUKOM Yurcroua'

Chopmymupyiite 3akoH OMa JIs ydacTKa UEnd U IS IIOJTHOW TSTIH.

3anumure GopMyly CONPOTUBICHUS IPOBOIHHKA.

Yro HazbIBaeTCs YJECIbHBIM COIIPOTHBICHUEM?

Hanummre ¢opmynel Ui pacueTa CONPOTHUBICHHS NPOBOAHUKOB, COEJAMHEHHBIX
[0CJIEI0BATENbHO, TapalIeIbHO.

Hauepture cxemy MocTHKa YHUTCTOHA.

Uro Takoe paBHOBecHE MOCTa?

5. JJabopatopnas pabota "OnpeneneHne HHAYKTUBHOCTH KaTyIIKU"

JlaiiTe onpenenenre MarHUTHOTO MOTOKaA.

B dem 3akmrouaercs siBI€HHE SJEKTPOMArHUTHOW WHIYKIIUN?

Chopmymnupyiite 3akoH dapanes-MakcBemia 1Jist SIEKTPOMAarHUTHOM MHTYKITHH.
B uem 3akitouaercs sBlIeHHE CAMOUHYKIUH?

[aiite onpeneneHne UHAYKTUBHOCTH.

3anummuTe 3akoH OMa JyIsl [IeNH MEPEMEHHOTO TOKa.

UeM aKTMBHOE CONPOTHUBIIEHUE OTIMYAETCS OT PEaKTUBHOI'O COMPOTUBIICHUS ?

B yewm 3akmrovaercs Gpu3nUecKuii CMbICT HHAYKTUBHOTO COMTPOTUBICHHUS?

6. Jlaboparopnas pabdota "OnpeneneHrne KOHIICHTPAIMH CaXapHOTO PacTBOpPa C MOMOIIBIO
caxapumerpa"

JaiiTe onpeneneHue €CTECTBEHHOTO U NOJIAPU30BAHHOTIO CBETA.
3anumure 1 00BsICHUTE 3aKOH bproctepa.

[TpuBeauTe mpUMEpHI MOIAPU3ALUOHHBIX TPUOOPOB.
Cdopmynupyiite 3akoH Maitoca.

Jaiite onpeneneHue ONTUYECKU AKTUBHBIX BELICCTB.

B yem 3akmtogaercsa npuHIMI paboThl caxapumerpa?

3.2.2. Metogu4eckue MaTepuabl

JlaboparopHass paboTa CUMTAETCS BBIMOJHEHHOW MPU HATWYUU MPABHIBHO O(POPMIEHHOTO
oTdyera Mo JiabopatopHoil pabore. 3a Kaxayrlo odOopMIICHHYIO JabopaTOpHYIO paloTy
oOydaromuiicss momyyaer 3 Oamna. OTBETHI Ha BOMPOCHI MO JabOpaTOpHO paboTe MO3BOJISIOT
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3apaboTath OOydYaromemMycsl JOMOJHUTENbHBIE 2 Oaymia mo kKaxaou padore. Takum oOpazom, 3a
KaXaylo JabopaTopHylo paboTy MokHO Habparb or 3 mo 5 GamwioB (ot 18 mo 30 3a Bce
nabopaTopHbIe PaOOTHI).

Kpurtepuu oneHnBanus J1a6opaTopHoii padoThl

[IpaBuibHO oopmiteHHas 1abopaTopHas padoTa JOKHBI COAepkKaTh B ce0e pa3Jiesbl:

HazBanue paboTbl

O6opynoBanue.

I{ens paboTHI.

X0/ BBIIOJTHEHUS pabOTHI.

Pe3ynbrarhl HaOMIOICHHIA ¥ BBIYUCIICHUH B BUJIE TaOJIHII.
VYpaBHEHUS XUMUUYECKHUX PEakuid (IIpru HEOOXOIUMOCTH ).

BriBoa (HOMKEH COOTBETCTBOBATH LIETTH PA0OTHI).

L4 Ouemca «OTJIMIHO» CTAaBUTCs, CCJIN:

a) paboTa BBITIOTHEHA ITOJTHO, MPABHIIBHO, 03 CYIIECTBEHHBIX OIIMOOK, CIICTIAHBI BHIBOIBL;
0) SKCIIEPUMEHT OCYIIIECTBIICH IT0 TUIAHY C YIETOM TEXHHKH O€30IIaCHOCTHU U TIPABUIT PAOOTHI C

BEILIECTBAMH U ITPUOOPAMH;

B) UMEIOTCS OpPraHU3al[MIOHHbBIE HABBIKU (TIOAEPKHUBAETCS YMCTOTA pabouero MecTa 1 Mops 0K Ha

CTOJIC, 9dKOHOMHO HCITIOJIB3YHTCA peaKTI/IBBI).
Onenka «Xopouio» CTaBUTCs, €CIIN :

a) pa60Ta BBIIIOJIHCHA IIPABUJIBHO, 0e3 CYHICCTBCHHBIX OH_II/I6OK, CACJIaHbI BBIBO/BbI,
6) JAOIYCTHUMBI: HCIIOJIHOTA ITPOBCACHUS WIJIN O(i)OpMJ'IeHI/ISI OKCIICPUMCHTA, OAHA-ABC

HECYILIECTBEHHbIE OIUOKU B IPOBEJCHUH WIIM O(POPMIIEHHH 3KCIIEPUMEHTA, B TIpaBUJIax paboThl ¢
BEILIECTBAMH M IPHOOpaMHu.

OneHka «yJa0BJIETBOPUTEJIBHO» CTaBUTCS, €CJIM [JOIYIIEHbl OJHA-IBE CYIIECTBEHHBIE
omuOKu (B XOJe JKCIEpUMEHTa, B OOBSICHEHHH, B O(QOPMIICHHH pabOThl, IO TEXHUKE
6e30MmacHOCTH, B paboTe C BelecTBaMH U MpuOopamMu), KOTOpPbIE UCIIPABISIOTCS C MOMOUIbIO
YUUTEISL.

OneHka «HeyJ0JIeTBOPUTEJIbHO» CTaBUTCS, €CIM JOMYIIEHbl CYIIECTBEHHbIE OIINOKU (B
X0JI€ HKCIEPUMEHTA, B 00BACHEHUH, B OGOpMIIECHHH pabOThl, MO TEXHHUKE 0€30MacCHOCTH, B
paboTe ¢ BemiecTBaMH W TPUOOpaMH), KOTOPHIE HE HCIHPABIAIOTCA XK€ IO YKa3aHHUIO
YUUTENS.

Bo Bcex cnydasx olleHKa CHMIKaeTcsl, €ciau OOydaroluiicss He coOoan MpaBuiia TEXHUKU

0€30I1aCHOCTH.

3.3. Bonmpocs! K 3k3amMeHy / 3K3aMeHAllHOHHbIEe OMJIEeThI
3.3.1. Bonpochl K 3K3aMeHy

1. Ilpenmer MexaHuku. Kraccudeckas, peNsSTUBHCTCKas W  KBAaHTOBas  MEXaHUKa.
Kunemarnueckoe onucanue IBHkEHHS. CKOpPOCTb M YCKOPEHHE IIPH KPHUBOJIMHEWHOM
JBUKEHUH.

2. TaHreHuMaibHOe W HOpMajbHOe YyckopeHus. CrenmeHu cBoOOJIBI U 00OOIIECHHBIE
KOOpAWHATHL. YHCII0 cTerneHei cBo0o bl aOCOMOTHO TBEPOTO Tea.

3. BpamarenbHoe JBHKEHHE aOCOJIIOTHO TBEPAOTO Tena. BekTop yrioBoil ckopoctu u
YIJIOBOTO YCKOPEHHUS.

4. OcHoBHas 3a1ada quHaMHKU. [IoHATHE COCTOSIHUA B KIAaCCUYECKON MEXaHUKE. Y paBHEHUE
JBI>KeHUA. Macca 1 UMITyJIbC.

5. Tlepsslit 3ak0oH HplOTOHA U MTOHATHE MHEPLUAIBHON cucTeMbl. BTopoil 3akoH HproToHa Kak
ypaBHeHUe ABrKeHud. Tpernil 3akoH HproToHA.
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6. 3aKOH COXpaHEHHUs UMIYJIbca KaK GyHIaMEHTAIbHBIA 3aKOH TIPUPOJIBI.

7. Mexanunueckas pabora. MomHnocts. Kunernueckas sHeprusi.

8. KoHcepBaruBHblE M HEKOHcepBaTWBHbIE cuibl. [loreHunanbHas sHeprus. CBoMCTBa
NOTEHIMANbHBIX moJyiell. [loTeHnumaneHas SHEprus ynpyroaeGopMupoBaHHOTO —Tea.
[ToTenunanpHas SHEPIrUsi TATOTEHUS.

9. 3akoH coxpaHeHus 3HEpruu B Mexanuke. O0mehnu3ndeckuii 3aK0H COXpaHEHUS SHEPTUH.

10.MomeHT cunbl. YpaBHEHHE BpalllaTeIbHOIO JBIXKEHHUS TBEPAOTO Tela OTHOCHTEIBHO
HETMOJIBUKHOMN OCH.

11. MomeHT umnyJbca. 3aKOH COXpPAaHEHUSI MOMEHTa UMITYJIbCa.

12. MoMEHT uHepLMHU TBEPIOTO Tela OTHOCUTENBHO ocH. Teopema IllTeiinepa.

13. IIpeobpazoBanus ["amumnes. MexaHH4eCKUI TPUHIIUI OTHOCUTEIIHHOCTH.

14. TTocrynater CTO. [Ipeo6pazosanus Jlopenna.

15. TlonsaTue o xonedarenbHbIX Mporeccax. KnHemaTnka rapMOHHYECKUX KOJICOaHUM.

16. Marematuyeckuii U GU3NIECKUN MAITHUKU.

17. CobcTBeHHBIEC KOJIEOaHUSI TAPMOHUYECKOTO OCIIUIUIATOPA. DHEPTHsI KOJICOaHUH.

18. CBoOoIHBIC 3aTyXaroIIKe KOJIeOaHus!.

19. BeiHyxkAeHHbIE KOJeOaHUs OCHWUIATOpa TMOJA JCHCTBHEM CHHYCOHJAIbHOW CHIIBI.
Pesonanc.

20. Bonnbl B ynpyrux cpeiax. Y paBHEHHUE ILTOCKOM BOJHBI.

21. OcHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KUHETUUECKOI TEOpUU ra30B.

22. bapomerpuueckas Gopmyna. Pacnpenenenue bonpiimana.

23. I'a30Bbl€ 3aKOHBI. Y paBHEHHE COCTOSHUS UEAIBHOTO rasa.

24. Yucno CTONTKHOBEHUH U CPeIHssl UTMHA CBOOOHOTO Mpobera.

25. BHyTpeHHsIsl 3HEprUs TEPMOIMHAMHYECKOM cucTeMbl. [lepBoe Hauano TepMOIMHAMHUKH.

26. 3aBUCUMOCTh MEXAY TEIJIOEMKOCTSMHU Tra3oB MpU MOCTOsHHOM pAaBineHuu (Cp) U mpu
noctostHHOM o0beme (Cv).

27. Pabora raza npu nu300apu4eckoM U H30TEPMUYECKOM PACIIUPEHUSIX.

28. PacnipeniesieHre SHEpruM MO CTENEHSIM CBOOOJbL. MOJEKyJIIpHO-KUHETUYECKAs TEOPHS
TEIUIOEMKOCTEH.

29. Pabora rasza npu aanabaTHueCcKOM paclIMpEHUN.

30. Aanabatuueckwii npouecc. Ypasuenue [lyaccona.

31. Hukn Kapuo. KIT/I uukna.

32. SIBneHus nepeHoca

33. YpaBHeHuUe peanbHbIX Ta30B Ban-nep-Baansca. BHyTpeHHsIs 3HEpTUs peaqbHbIX T'a30B.

34. OuTponus. CBs3b SJHTPOIIUU U BEPOATHOCTH TEPMOJAMHAMUYECKOTO COCTOSHHUS.

35. O6paTumble U HEOOPATHUMBIE MPOLIECCHI.

36. Bropoe Hauano TEpMOJIMHAMUKH.

37. Dnexrpuueckue 3apsasl. 3akoH Kyrona.

38. HanpsbkeHHOCTh  3nekTpuueckoro mnois. Ilpuanun cynepnosunmu. Ilotok BekTopa
HanpsbkeHHOoCcTU. Teopema ["aycca.

39. PaGora osnektpuueckoro moiss. IloreHnman. CBs3p MOTeHIMaNa M HANPSHKEHHOCTH
AEKTPUYECKOTO TIOJISL.

40. DnexTpuyeckass €MKOCTb KOHJEHcaTopa. EMKOCTh INIOCKOro, UIMIMHAPUYECKOTO H
chepuyecKoro KOH/I€HCATOPOB.

41. DHeprust cucCTEMBl JJIEKTPUYECKUX 3apsAJ0B M 3apsSHKEHHOIO IPOBOAHMKA. OHEPIHs
3apsHKEHHOT0 KOHAEHCATOpa. DHEPrus AIEKTPUYECKOTO MOJISL.

42. OcHOBHBIE XapaKTEPUCTUKH TOKA. Y CIIOBUS CYLIECTBOBAHUS TOKA.

43. 3akon OMa 11 OZHOPOJHOTO ydacTKa IIeMM B HMHTErpaibHOM U nuddepeHuanbHoi
¢dopmax. 3akon xoyns-Jlenua B nuddepenuansHoi popme.

44. 3akon Oma st yuactka mernu ¢ DJ1C.

45. MarautHoe 1oJe IEKTpU4YecKoro Toka. OCHOBHBIE XapaKTEPUCTUKM MAarHUTHOIO TOJIS.
3akon buo-Caapa-Jlamaca.



46.
47.

48.

49.

50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

60.
61.

62
63

64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.

82.
83.
&4.

85.

86.
87.
88.
9.
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MarsauTtHO€ 1oJsie IpsiMOro TOKa.

[ToTok BekTOpa MarHUTHOM MHIyKuueit. Teopema ["aycca myis Bektopa E B unTerpanpHoii u
muddepennnansHoil popmax. OCHOBHOE ypaBHEHHE MArHUTOCTATUKU B BaKyyMe.
JeiictBue MaruutHoro noist Ha Tok. Cuna Ammnepa. BzanMopelicTBue mnapaieiabHBIX
TOKOB.

JleiicTBe MarHMTHOrO MOJsl Ha JBWXKywuics 3apsn. Cuna JlopeHua. JBHKEHHE
3apsDKEHHBIX YaCTHL] B MATHUTHOM II0JI€.

SABnenue anekTpomaruuTHOM nHAYKIMKU. OTKpeITHE Papazes. [Ipasuno Jlenua.

3aKOH 2JIEKTPOMarHUTHOM MHIYKIMH.

SIBnenue caMouHAYKUUU. UHIYKTUBHOCTD U €€ (PU3UYECKUI CMBICIT.

WMHAyKTUBHOCTD COJIEHONJA. DHEPIHsl MATHUTHOTO MOJIS.

YpaBHeHus MakcBenia B UHTETpajibHOU opMme.

IlepemMeHHBIN TOK.

DJEeKTPOMarHUTHBIE KOJICOAHNSI.

DIEKTPOMAarHUTHbIE BOJIHBI.

3aKOHbBI T€OMETPUUECKON ONTHUKH.

Nntepdepennus ceera. MHTepdepeHss MOHOXpoMaTHyeckuX BoJH. VHTepdepeHuus B
TOHKHUX IJICHKaX.

Wutepdepeniiyst paBHOM TOJILIMHBI U PAaBHOTO HakjIoHa. IHTepdepeHus B KIUHE.

Konsua Herotona.

Judpakuus ceera. uppakuus or Kpyriioro OTBEpCTUs U KPyIJIOro HEMpo3payHoro SKpaHa.
. AudpaxuuonHas peerka.

[Tonsspuzanus ceeta. [lonspusanus npu OTpaKeHUH U NMPEIOMIIEHUU. 3aKOH bprocrepa.
3axkoH Manoca.

TemoBoe n3itydeHne. OCHOBHBIE XapaKTEPUCTUKU TEIUIOBOTO U3JIy4CHHUS.

3akon Kupxroda mis termoBoro mzimyuenus. 3akon Ctedana-bonbpimana u 3axon Buna.
I'unoresa Ilnanka. SBnenue pororddexra.

3akonbl porodddexra. DOTOHEI.

JlaBreHue cBera.

Addexr Komnrona.

KopmyckynsipHO- BOJTHOBOH Iyalln3M CBOMCTB BellecTsa. I nunoresa ne bpoitis.
DKcrnepuMeHTaJIbHOE MOATBEPKACHUE THIOTE3bI Jie bpois.

CooTHOIIEHHE HEOTIPEAETIEHHOCTEN.

3a/laHue COCTOSIHUSI MUKPOYACTHUIIbI: BOJTHOBAsI (PYHKIIMS U €€ CTATUCTUYECKUM CMBICIL.
Bpemennoe ypasHenue lIpenunrepa.

CraunonapHoe ypasaenue Lllpennunrepa.

YacTuia B 0THOMEPHOM cTallMoHapHOM sityke. CBOOOAHAs YacTHIA. Y POBHU YHEPIHUU.
IIpunnun coorsercTBus bopa.

ATOM BOJOpO/Ia IO KBAHTOBOM TEOPHH.

BonoponononoOHbie aTtombl. OHepreTuueckue ypoBHU. lloTeHnuman BoO30OyXIeHUS U
noHu3auuu. CrieKTpsl BOJOPOONOI00HBIX aTOMOB.

MHoroanextponHsle aromsl. [IpuHnmmn [Taynu.

[TpMeHeHne Na3epHOTo U3IYYEHUS.

Crtpoenue aroMmHbIX siaep. DEHOMEHOJOTMYECKUMH MOJEIM sjpa: ra3oBas, KalelbHas,
o0ooueyHasl.

SlBneHne  paaMOaKTHMBHOCTH. 3aKOH paJUOAKTUBHOIO pacmaja. XapaKTepUCTUKH
pPaZaMoaKTUBHOIO pacnaja.

S nepHble peakuy.

Anbda-pacnan.

Pe3oHaHCHOE MOTIIONIEHUE Y - U3ITyYECHHUS.

OmnsiT Pesepdopaa nmo paccessHuio anbga-yacTuiy
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CormacHo CITMCKY BOIIPOCOB COCTABJIAKOTCA OK3aMCHAIITMOHHBIC OWJIETHI.

IIpumep 3K3aMeHANMOHHOI0 OMJIeTa

®@enepajbHOe rocyapcTBeHHOE 010/KeTHOe 00pa3oBaTe/ibHOe yupexkIeHne Bbiciiero oopasopanus «MBaHOBCKasi rocyiapcTBeHHas
ceJbckoxo3siiicTBenHas akagemusi umenu /LK. BeasieBa»

®DakynbTeT NuxeHepHbIN

Kadempa EcrecTBeHHOHAYYHBIX JUCHUILIAH

CrieniuanabHOCTD

(mampaBieHmne) [IponyKThl NUTaHUS )KUBOTHOTO IIPOUCXOKACHUS
Jucnumninna ®dusurka

®dopma o0yueHus Ounas Kypc 1 Cemectp 2

IK3aMeHAMOHHLIN omier Ne 2
1. Crita. Bune! cuir. 3akonsl HeroToHa.
2. 3akon [xoyis - Jlenna

3. Ilpu HaGmoieHnu Kosel HproTOHa B OTpa)kEHHOM CBETE AMAaMETP YETBEPTOr0 TEMHOI'O KOJIbLA
oka3zajscs paBHbIM 14,4 mm. OnipeenuTs AJIUHY BOJIHBI MOHOXPOMAaTHYECKOTO CBETA, KOTOPBHIM
OCBelIaJIach JMH3a, €CIIU €€ PAJUyC KPUBU3HBI 22 M.

Yr1Bepxaaro:
3aB. kadempoi N.K.HaymoBa

(moxmuce)

3.3.2. Metoguyeckue MaTepuabl

VYcnoBust 1 OpSAOK MpoBeaeHus dk3ameHa nanbl B [Ipunoxxenun Ne 2 k Tlonmoxxenuto T1B/]-
07 «O mnpoBeneHMH TEKYyIIEro KOHTPOJS YCIEBAa€MOCTH M IPOMEXYTOYHOM aTrTecTaluu
00yJarouuxcs».

Ha nmoxaroroBky orBera oOyuwaromemycs TNpeAocTaBisieTcs He 0Ooiee  OHOTo
akajgemuueckoro yaca. Ha ycTHbIl oTBeT 00ydaromierocs mo BOpocaM 3K3aMEHAIl[MOHHOI0 Ouiera
oTtBoauTCs He Oonee 10 mMuH, U He Oosiee 5 MUHYT Ha OTBETHl Ha JIOMOJHUTENIBHBIE BOIPOCHI
9K3aMEHAaTopA.

OOyuaromuiics, UCIIBITHIBAIOIIUI 3aTPy/IHEHUS IPU MOATOTOBKE K OTBETY IO BBIOPAaHHOMY
OuiieTy, UMeeT MpaBo IMOJYyYUTh BTOPOM OWUJIET C COOTBETCTBYIOIIMM MPOAJIEHUEM BpPEMEHH Ha
MOJATOTOBKY.

Otrmerka "OTIWYHO" CTaBUTCS CTYIEHTY JaBLIEMY IMOAPOOHBIN OTBET Ha 00a TEOPETHUECKHUX
BOIPOCA, a TAK)KE MPAaBUJIBHO PEIIMBIIEMY U MTOJPOOHO OOBACHUBILEMY 3a/auy.

Otmerka "Xopouio" CTaBUTCS NMpU MOJHOM OTBETE Ha BOINPOCHI 3K3aMEHAIMOHHOIO Ouiiera, HO
JIOITyCKAJTUCh HEKOTOpPble HETOYHOCTH B (POPMYJIMPOBKAX WM HE MOJIHOCTbIO OOBSICHEH OTBET, U
pelMBILEMY 3a/1auy.

OtmeTka "YIOBIETBOPUTENBHO" CTAaBUTCS IPHU HENOJIHOM OTBETE HA TEOPETUYECKHE BOIIPOCHI
HK3aMEHALIMOHHOT0 OMIIeTa U MOMBITKE PELIUTh 337auy (WM MPaBUWIbHBIN U MOJPOOHBIM OTBET Ha
TEOPETUYECKHE BOIIPOCHI, HO OTCYTCTBYET PEIICHUE 3a]aun).

HTorosas 6a/1bHO-peliTHHIOBasi OLICHKA:
Omnpenensiercs myTeM CyMMHUPOBaHUs 0aJIOB, MOJyUYEHHBIX 110 Pe3yJIbTaTaM TEKYIEro KOHTPOJIS B
ceMecTpe, 00HYCHBIX OAJIJIOB M OAJIJIOB, MMOJYYEHHBIX HAa K3aMEHE.

Hrorosas pedTuHronas TpaauuroHHas OlIeHKa Ornenka (ECTS) I'panauus
OIICHKa

0-59 HEYJIOBJIETBOPUTEIEHO F HEYIOBJIETBOPUTEIEHO
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60 - 64 YIOBIIETBOPUTEIHLHO E ITOCPEICTBEHHO
65-74 D YAOBJIETBOPUTEIBHO
75 -84 XOPOIIIO C XOPOIIIO

85 -89 B OYCHH XOPOIIIO
90 - 100 OTJINYHO A OTJINYHO

TpanunvoHHasE OIlEHKa BMECTE C HTOTOBOM OalbHO-PEUTHHTOBOM OIIEHKOW BBICTABISACTCS B
3a4€THO-IK3aMEHAIMOHHYIO BEJIOMOCTb.

Konmponw 3a ycnesaemocmoio obyuarowuxcsa ocywecmensemes ¢ coomeemcmauu ¢ IIB/-07
«O npogedenuu meKywjeco KOHMPOIS YCNeBAEMOCMU U NPOMENCYMOYHOU ammecmayuu
ooyuarowuxcay.



