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AHHOTAINS K JUCLIUILINHE

Haszeanue oucyuniunsi

duzuka

Hanpaenenue (cneyuansnocms)
n0020MoBKU

15.03.05 «KOHCTpYKTOPCKO-TEXHOJIOTHYECKOE OOecreueHue
MalIUHOCTPOUTEIBHBIX IIPOU3BOJICTBY»

Hanpagnennocmpo (npo-
dunv/npozpamma/cneyuanuzay
us)

TexHomornu MUQPPOBOTO MPOSKTUPOBAHMS U TPONU3BOICTBA B
MAaIIMHOCTPOCHUN

Mecmo oucyunaumst

Ob6s3arenbHas yacth broka 1. Jlucuuruimas! (MOLyn)

Tpyooemkocmo (3.e. / uacwi)

11 3.e. /396 gacos

Lenv uzyuenus oucyuniunst

HCJIBIO OCBOCHU NUCHUILIIMHEL ABJIACTCA O3HAKOMJICHUEC CTYICHTOB C
OCHOBHBIMH 3aKOHaMM (1)I/IBI/IKI/I N BO3MOXHOCTAMH HX IIPHUMCHCHUA

IOpU  pEIIEHMH 3a/a4, BO3HUKAIOIIMX B HUX  IOCIEAYIOIIEH
npo(eCcCHOHANBHOM JIEATEILHOCTH.
Komnemenyuu, gpopmupyemme | OIIK-5.  CriocobeH  HCIONB30BaTh  OCHOBHBIC —3aKOHOMEPHOCTH,

6 pe3yibmame 0C60€HUA ouc-
UunjiuHsl

JIEUCTBYIOIIME B TIPOLIECCE M3TOTOBJICHUS] MAITMHOCTPOUTEIHHBIX
u3nenuii  TpedyeMoro KadecTBa, 3aJlaHHOTO  KOJIMYEeCTBa IMpHU
HAaMMEHBIIINX 3aTPaTax OOLIECTBEHHOIO TPy

Cooepircanue oucuyuniunst (oc-
HOGHbLE Pa3oenvl U membvt)

duznyeckre OCHOBBI MEXaHUKH, MEXaHUUYECKUE KOJIeOaHHs U
BOJIHBL. OCHOBBI MOJIEKYJIIPHOUN (DM3UKU U TEPMOIUHAMHUKH.
DNEeKTpUYECTBO.

DJIEKTPOMArHeTU3M.

DJIeKTpOMarHUTHbIE KOJIeOaHus U

BostHBL. OnTrka. KBanTtoBas

PUPOIA UTYUECHUS.

DneMEeHTHl KBAaHTOBOW (PU3UKH aTOMOB, MOJICKYJT 1

TBEPABIX TeN.DNEeMEHTHI (PU3UKU aTOMHOTO sIJIpa U
AJIEMEHTApHBIX YaCTHII.

Dopma npomercymounou am-
mecmayuu

DK3aMeH / 3a4eT C OLIEHKOMI




1.

2.

]_le.]'ll/l H 3aJa4Yy JUCHUIIJIMHbI

I_[e.m,}o npenoaaBanvsd JUCHUILIMHBI ABJIACTCA O3HAKOMIICHHUEC CTYACHTOB ¢ OCHOBHBIMHU 3aKOHAMU
(GU3MKM W BO3MOXHOCTSMU HUX TPUMEHEHHS MpU pPELICHUH 3a7ad, BO3HUKAIOIIUX B HX
nocneayomei mpohecCHoHaATbHON AeSITeTLHOCTH.

3amaum TUCLHUILIMHEL:

- U3yYCHHE 3aKOHOB OKPYXKAIOIIEr0 MHUPa B KX B3aUMOCBSI3H;

- oBlajicHue (PyHJAAMEHTATbHBIMU MPUHIIMIIAMUA U METOJAMU PEUICHUS HAYYHO-TEXHHYECKHUX 3a-
nadv; - GopMHUpOBaHNE HABBIKOB MO MPUMEHEHHIO MOJIOKEHUH (yHIaMEHTAIBHOW (PU3UKHU K Tpa-
MOTHOMY HAyYHOMY aHaJIM3y CUTyallMd, C KOTOPBIMU HMHXKEHEPY MPUXOAUTCS CTAIKUBATHCA MPHU
CO3/IJaHUW HOBOM TEXHWKH U HOBBIX TEXHOJOTHUH OCBOCHHE OCHOBHBIX (DM3UYECKHUX TEOPHUH, IM03-
BOJISIFOILIMX OINKCATh SIBJICHUS B MIPUPOJE, U MPEEIOB MIPUMEHUMOCTH 3TUX TEOPUH JJIsl pelIeHuUs
COBPEMEHHBIX U MIEPCTIICKTUBHBIX TEXHOJOTUYECKHX 3a/1a4;

- ¢hOopMUPOBAaHUE Y CTYJICHTOB OCHOB €CTECTBEHHOHAYYHON KApTHHBI MHUPA; O3HAKOMJICHUE CTY-
JICHTOB C HCTOPUEH U JIOTHKOMN pa3BUTHS (PU3UKH U OCHOBHBIX €€ OTKPBITHIA.

IInanupyemsle pe3ybTaThbl 00y4eHUsI

B pe3yjibTaTe OCBOCHUA AUCHUILINHBIL Y CTYACHTA JOJIKHbBI OBITE C(I)OpMHpOBaHLI

3HaHus1, npuodpeTraeMbie B X0/1e OCBOEHHS THCIHTITHHbBI

Ne

/o 3

3Hanua

OCHOBHBIC (1)I/I3I/ItI€CKI/IC SABJICHHUSA 1 OCHOBHBIC 3aKOHBbI (1)I/ISI/IKI/I; rpaHuibl UX
IIPUMCHUMOCTH, IPUMCHCHUC 3aKOHOB B Ba)KHEHIIINX MPAKTUYCCKUX ITPUITOKCHUAX

2. OCHOBHbIC (PM3NYECKHE BEIMYMHBI U (U3UUYECKUE KOHCTAHTBI, MX OIIpeJlesICeHUE,
CMBICII, CITOCOOBI U €IMHUIIBI UX W3MEPEHUs; PyHAaMeHTaIbHbIe (PU3MUECKUE OTIBITHI
U UX POJIb B Pa3BUTHH HAYKU

3. Ha3HAYeHHUE U MPUHLUIIBI AEUCTBUS BAKHEHIINX GU3NYECKUX TPHUOOPOB.

YMeHI/Iﬂ, npnoﬁpeTaeMble B X0/1€¢ 0CBOCHUA JUCHHUITJIMHBI

H/J:‘gy Ymenus

1. OOBSICHUTH OCHOBHBIE HAOJI0JaeMble TIPUPOJIHBIE U TEXHOTE€HHBIE SIBICHUS U dYPdeK-
ThI € MO3ULIMN (PyHIaMEHTANbHBIX (PU3HMUECKUX B3aUMOIEHCTBUI

2. yKa3aTbh, KAKHE 3aKOHbI OMMCBHIBAIOT TaHHOE SBJIEHUE WU YPPEKT

3. HCTOJIKOBBIBaTh CMbICH (DU3NYECKUX BEJIMYMH U MOHSATUHN; 3alIUChIBATDh YPABHEHUS JUIsS
¢usnueckux BennyuH B cucteme CU

4. paboTath ¢ npubopamMu 1 000pyI0OBaHHEM COBPEMEHHON (H3nUecKoil 1abopaTopun

3. HCII0JIb30BaTh Pa3IMYHbIE METOJAUKHN (PU3NUECKUX U3MEPEHUN U 00paboTKU 3KCIEepHU-
MEHTAJIbHBIX JaHHBIX

6. UCIOJIb30BaTh METOJIbI aIeKBATHOTO (PU3UYECKOTO M MAaTEMaTUYECKOIO0 MOJAEINPOBa-
HUS

Hasbiku, npuodperaemMbie B X0/1e 0CBOCHHS M CUMILIHHbBI

l‘y‘i Hasbikn

1. HABBIKM WCIOJIb30BaHUsI OCHOBHBIX O0MIE()U3HMUECKUX 3aKOHOB U MPUHIIUIIOB B BaXK-
HEHIINX MPAKTUYESCKUX MPUIIOKEHUIX

2. OCHOBHBIMH METOAaMH (PU3UKO-MATEeMATUYECKOTO aHallM3a IS PEUICHHUsS] €CTeCTBEH-

HOHAYYHBIX 3a1a4




3. HaBBIKAMU TPABWIIBHOW IKCIUTyaTalli OCHOBHBIX MPUOOPOB M 00OPYOBaHUS COBpE-
MEHHOU (hM3UYECKON TabopaTopun

4. METOAMKON 00pabOTKN U HHTEPIPETUPOBAHUS PE3yIbTATOB SKCIIEPUMEHTA

5. MeToAaMu (PU3NIECKOTO MOJICITUPOBAHUS B MHKEHEPHOH MPAKTHUKE

KOMHeTeHIII/II/I, npnoﬁpeTaeMble B X01€ 0CBOCHUSA JUCHUIIJIUHBI

Komnerenuun HNupukatopsl 3HaHusa Ymenus Hasbiku
OIIK-5. Cnocoben wuc- | OIIK-5.1. 3HaTh: 3aKOHBI €CTECTBEH-
1,2,3 1,2,3,6 1,2,4,5
MO0Jb30BaTh OCHOBHBIC | HBIX HAyK
3aKOHOMEPHOCTH, JAel- | OIIK-5.2. YMeTh: NPUMEHSTH eCTe-
CTBYIOIIME B IPOLIECCE | CTBEHHOHAYYHBIC 3aKOHBI JIJIsI 0OecIie-
IO pon Y s ! 1,23 | 123456 1,234,
W3TOTOBJICHUS MAIMHO- | YCHHS 3aJaHHOT0 KayecTBa M3ACIUN U
CTPOUTEIBHBIX W3JIEIUH | IPOU3BOAUTEIBHOCTH
TpeOyeMoro KadecTBa
peoy > | OIIK-5.3. Bnangerb: HaBbIKAaMH IpHU-
SWIAHHOTO - KOMHCECTBA | o 0CHOBHBIX 3aKOHOMeEpHOCTEH
NpyY HAUMEHBIIMX 3a- P 1,2,3 1,2,3,4,5,6 | 1,2,3,4,5
MpU pacyeTax U B IMPOIECCE M3TOTOB-
TpaTtax OOIIECTBEHHOIO .
Ipyma JICHUS U3JIETTUH MAITMHOCTPOCHUS

3. Mecro mucuumiauHbl B ctpykrype OOII:

JlucummiuHa OTHOCUTCS K 00s13aTenibHOM yacT biioka 1 «lucuuniauasl (MOIYIIN)».

Jucuunnuna uzyvaercs Ha 1 kypee B 1 u 2 cemectpax.

N3yyenue quciuIuinHel 0a3upyercs Ha 3HAHUSAX, YMEHUSIX U HaBbIKaX, MOJYYEHHBIX IPU OCBOE-

HUU aucuuIuinH (Moxyneit): dusmnka, Marematuka, Xumusl.

[lepeueHp nocnenyOMUX AUCUUIUIMH (MOIyJIEH), A1 KOTOPbIX HEOOXOIUMBbl 3HaHUS, YMEHUS

U HaBbIKH, (OpMHpYyeMble JaHHOW y4yeOHOW nucuumianHod (monyinem): Teopernueckass MexaHUKa,

ConpoTHuBieHre MaTepuaaoB, TEXHONOIHs KOHCTPYKLUMOHHBIX MaTepuajioB, Teopus MEXaHU3MOB U
MalH, MaTtepuanoseneHue, DJIEKTPOTEXHUKA U AJIEKTPOHUKA, be30IacHOCTh KU3HENEATENBHOCTH.

4. CTpyKTypa u cofepKaHue 1 CHHUIIIMHbI
4.1. CTpyKTYypa AMCOHUILIMH

2 Pacnipenenenue Tpya1oeMKoCTH pa3-
Pasnes AMCHUILINHBIL. S 5| = N
. s | = aea (B yacax) no BuIaM y4eOHoi
Ne ®opMa NPOMEKYTOYHOM =9 8 2G0TI Coaep:xanue caMoCTOSI-
n/n aTTecTaluu °al 2 P TeJIbHOH padoThl
(o cemecTpam) SE|lC KO aRTHas CPC
/M JIK np nab KUA
1 2 3 4 5 6 7 8 9 10
1. | dusuyeckre OCHOBBI Mexa- | 59 1 3 1 1 54 [1-5] KOHCTIEKTUPOBaHHE
HUKHU JICKI[WiA, MOJTOTOBKA K BBI-
MTOTHCHHUIO W 3amuTe Jiabo-
patopHOif paboter Ne 1,
MMOJITOTOBKA K KOJUIOKBUYMY
Ne 1
[6] moaroToBka Kk mpakTuye-
CKUM 3aHATHUSIM
2. | Mexanuyeckue KojicOaHUs. 38 1 1 2 1 34 [1-5] KOHCIIEKTUPOBaHUE
JICKIIUHA, TIOJTOTOBKA K BBI-
[MOJIHEHHUIO W 3aIuTe J1abo-
patopHOii paboTel Ne 2,
MOJITOTOBKA K KOJJIOKBUYMY
Ne 1
[6] moaroToBKa K mMpakTHUe-
CKUM 3aHATHUSIM
3. | OcHOBHI crieMaJIbHON TEO- 22 1 1 1 - 20 [1-5] KOHCIIEKTHPOBAHUE
pUHU OTHOCUTEIBHOCTH. JIEKIUH, TMOATOTOBKA K KOJ-




noxkBuymy Ne 1
[6] moaroToBKa K MpakTHIe-
CKUM 3aHATUSIM

MonekynsapHas Qu3UKa Hu
TepMOIMHAMHUKA.

44

39

[1-5] KOHCTIEKTHPOBAaHNE
JICKIWiA, MOATOTOBKA K BBI-
MOJIHEHHIO W 3amuTe J1abo-
paropHBIX pabotr Ne 3, 4;
MOJITOTOBKA K KOJUIOKBHYMY
Ne 2

[6] moaroTroBka K MpakTu-
YECKUM 3aHATUAM

OnexTpuyeckoe Ioje B Ba-
KyyMe. DJIEeKTpUYECcKoe Mo-
ne B BemecrsBe. IlocTosiH-
HBIW JIEKTPUYECKUH TOK.

44

40

[1-5] xoHCHeKTHpOBaHUE
JICKIWA, TOJTOTOBKA K BEI-
TOJTHCHHUIO W 3aIuTe Jabo-
paTopHBIX paboT Ne 5, 6

[6] moaroToBka Kk mpakTuie-
CKUM 3aHSATHUSM,

DK3aMeH

0,4

8,6

[1-6] Dx3ameH mpUHIMaETCS
[0 TEOPETUYECKOMY H MpakK-
THYECKOMY MaTepuany 1-ro
cemectpa (1. 1-5)

Htoro 3a 1 cemectp:

216

0,4

193,6

MarnutHoe moiie. Marsur-
HbIC CBOMCTBa BEIIECTBA.
ITepemenHoe  3meKTpoMar-
HUTHOE TIOJe. YpaBHEHUSA
MaxkcBemna Ansd  DIIEKTpPO-
MAarHUTHOT'O IIOJIS.

48

43

[1-5] KOHCHEKTUPOBaHUE
JIEKIWA, TOATOTOBKA K BEI-
MOTHCHHUIO W 3ammTe J1abo-
patopHBIX pabor Ne 5, 6;
MMOJITOTOBKA K KOJUIOKBUYMY
Ne 3

[6] moaroToBka K mpakTuye-
CKHUM 3aHATHSIM

ONeKTpOMarHuTHeIE — KoJie-
0aHUs U BOJIHEL.

31

26

[1-5] KOHCIICKTUPOBaHUE
JIEKIWA, TOATOTOBKA K BEI-
NOJIHEHHIO M 3auure J1abo-
patopHbix pabor Ne 7, 8;
MOJITOTOBKA K KOJUIOKBHYMY
Ne 4

[6] moaroTroBka K IpakTHUC-
KM 3aHSATHIM

Boanosas onrrka

34

0,5

30,5

[1-5] KOHCIIEKTUPOBaHUE
JEKIWA, TOJATOTOBKA K BEI-
MTOTHCHHUIO U 3amuTe J1abo-
paropHBIX padot Ne 9, 10;
MMOJITOTOBKA K KOJUIOKBUYMY
Ne 4

[6] moaroTroBka K mHpakTHUC-
KUM 3aHSTHIM

KBaHTOBBIE CBOMCTBa 3JICK-
TPOMArHUTHOTO U3TYYCHUS

25

0,5

22,5

[1-5] KOHCIIEKTUPOBaHUE
JIEKIWA, TOJATOTOBKA K BEI-
MTOTHCHHUIO U 3amuTe Jiabo-
patopHOii paboTer No 11;
MOJITOTOBKA K KOJIIOKBUYMY
Ne 4

[6] moaroTroBka K MpakTHUC-
KHUM 3aHITHIM

10.

OJeMeHTHl KBaHTOBOW (H-
3UKH aTOMOB, MOJICKYJI 1
TBEPJIBIX TEI

26

0,5

23,5

[1-5] xoHCcHekTHpOBaHUE
JICKIIUHA, TIOJTOTOBKA K BBI-
MOJIHEHUIO ¥ 3amure J1abo-
paropHoii paboTsr Ne 12

[6] moaroToBka K IpaKTHC-
KHM 3aHATHAM

11.

OneMmeHTH GU3UKH sAOpa U
AJIEMEHTAPHBIX YaCTHI]

14

0,5

12,5

[1-5] KOHCIIEKTUPOBaHUE
JIEKITUIA
[6] moaroTroBKa K MpakTHC-




KHUM 3aHSITHAM

3ader ¢ OIeHKOU 2 - - - 0,4 1,6 [1-6] 3auer BbICTaBISIETCS
MO COBOKYITHOCTH pe3yJIbTa-
TOB TEKYIIETO KOHTPOJIS
ycneBaeMocTH (11.6-11)

Hroro 3a 2 cemectp: 180 2 8 4 8 0,4 159,6

HUroro: 396 | 1-2 | 18 12 12 0,8 219,2

4.2. Conep:xanme pa3aejioB Kypca u ¢popMupyeMbIX B HUX KOMIIeTeHIHi

Koabsl kom- ®DopmMa TeKylIero
Ne Pasnen neTeHUUH M | 3panus Ymenus HaBbiku KOHTPOJISA
n/n AHCHUTTAHBI HHMKATOPOB
1 dusnueckrie OCHOBEI MEXAHH- OIIK 5§ 1,2,3 1,2,3,4,5,6 1,2,3,4,5 3amuTa 1abopa-
KH OIlIK 5.1, TOPHBIX paboT
OIK 5.2, Pabora Ha npakTu-
YECKUX 3aHATHIX:
OIIK 5.3 (poHTaNBHBIH
OTIPOC TIO PEIICHUI0
JIOMAITHUX 3a]1ad.
KoncnektupoBanne
JIEKIIUH.
KomnokBaym Ne 1.
2 Mexannueckure KojieOaHus. OIIK 5§ 1,2,3 1,2,3,4,5,6 1,2,3.4,5 3armuTa 1abopa-
OIlK 5.1, TOPHBIX PaboT
OIK 5.2, Pabora Ha npakTu-
YECKUX 3aHATHIX:
OIIK 5.3 (poHTaNBHBIH
OTIPOC IO PEUICHHUIO
JIOMAITHUX 3a]1ad.
KoncnektupoBanmne
JIEKLIUH.
Komnoksaym Ne 1.
3 OCHOBHI CIEIHATBHON TEOpUH OIIK 5 1,2,3 1,2,3,4,5,6 1,2,3.4,5 Pabora Ha npakTH-
OTHOCHUTEIIbHOCTH. OIlK 5.1, YECKUX 3aHITHIX:
OIK 5.2, (hpoHTaTHHBII
OIIPOC TIO PEIICHUIO
OIIK 5.3 JIOMAITHUX 3a]1a4.
Koncnexkruposanne
JIEKITAU.
KomnokBaym Ne 1.
4 MonekymsipHas Qusuka u Tep- OIIK 5 1,2,3 1,2,3,4,5,6 1,2,3,4,5 3ammra 1abopa-
MOJMHAMUKA. OIlIK 5.1, TOPHBIX paboT
OIIK 52, Pabora Ha MpaKTu-
YECKUX 3aHITHIX:
OIIK 5.3 (hpoHTaTBHBII
OIIPOC TIO PEIICHUIO
JIOMAITHUX 3a]1a4.
KoncniektupoBanue
JIEKITUH.
Konnoksaym Ne 2.
5 DNEeKTpUUECKoe MoJie B BaKyy- OIIK 5 1,2,3 1,2,3,4,5,6 1,2,3,4,5 3amuTa nmabopa-
Me. DIeKTpUYecKoe TMojie B OIIK 5.1, TOPHBIX paboT
BemiecTBe. I1OCTOSIHHBIN dIIEK- OIIK 5'2’ Pabota Ha npakTH-
TPUYCCKHIA TOK. YECKUX 3aHATHIX:
OIIK 5.3 (hpoHTaTBHBII
OTMPOC IO PELICHUIO
JIOMAITHUX 33]1a4.
KoncnektupoBanue
JIEKITUH.
6 MarnutHoe nosie. MarHuTHbie OIIK 5 1,2,3 1,2,3,4,5,6 1,2,3,4,5 3ammura 1abopa-
cBoiicTBa BemectBa. [lepemen- OIIK 5.1, TOPHBIX paboT
HOE 3JICKTPOMArHUTHOE IIOJIE. Pabora Ha npakTu-




VYpasuenuss Maxcsemna njis OIIK 5.2, YECKHMX 3aHATHAX:
9JIEKTPOMAarHUTHOT'O TOJISL. OIIK 5.3 (poHTaBHBIH
OIIPOC MO PEIICHUIO
JOMAITHUX 3a/1a4.
KoncnexrupoBanne
JIEKIH.
Komnoksaym Ne 3.
7 DNeKTpOMarHuTHbIE  KoJeba- OIIK 5 1,2,3 1,2,3,4,5,6 1,2,3,4,5 3amuTta 1abopa-
HUS ¥ BOJTHBI. OIlIK 5.1, TOPHBIX paboT
OIIK 5.2, Pabora Ha npakTH-
YECKNX 3aHATHSIX:
OLIK 5.3 (hpoHTaTHHBII
OIIPOC MO PEIICHUIO
JOMAITHMX 3a/ad.
KoncnekrupoBanne
JIEKIU.
Komnoksaym Ne 4.
8 Bomnnosas onrrka OIIK § 1,2,3, 1,2,3,4,5,6 1,2,3,4,5 3ammra mabopa-
OIIK 5.1, TOPHEIX paboT
OIIK 5.2, Pabora Ha mpakTH-
YECKNX 3aHATHSIX:
OIIK 5.3 (bpoHTaNBHBIH
OIIPOC MO PEIICHUIO
JOMAITHUX 33/1a4.
KoncnexktupoBanue
JIEKLUH.
Komnoksaym Ne 4.
9 KBaHToBBIC CBOWMCTBAa DJEK- OIIK 5§ 1,2,3 1,2,3,4,5,6 1,2,3,4,5 3amuTa 1abopa-
TPOMArHUTHOTO U3ITy9CHHS OIIK 5.1, TOPHBIX paboT
OIIK 5.2, Pabora Ha npakTu-
YCCKHUX 3aHATUAX:
OIIK 5.3 (poHTaBHBIH
OIIPOC MO PEIICHUIO
JOMAIIHUX 33/1a4.
Koncnexkruposanne
JIEKLIUH.
Komnoksaym Ne 4.
10 | DneMeHTHl KBAaHTOBOW (PH3HKHU OIIK 5 1,2,3 1,2,3,4,5,6 1,2,3.4,5 3ammra mabopa-
aTOMOB, MOJICKYJ U TBEPABIX OHK 5 1 R TOPHBIX pa60T
Teln OIIK 5.2, Pabora Ha npaxTu-
YECKNX 3aHATHSIX:
OIIK 5.3 (hpoHTaTHHBII
OIIPOC MO PEIICHUIO
JOMAITHHX 33/1a4.
KoncnexrupoBanne
JIEKLUH.
11 | Dnementsl Qus3uku sgapa U OIIK 5 1,2,3 1,2,3,4,5,6 1,2,3.4,5 Pabota Ha mpakTu-
3JIEMCHTAPHBIX YaCTHUI] OHK 5 . 1 R YCCKHUX 3aHATUAX:
OIIK 5.2, (bpoHTaNBHBIH
OIIPOC MO PEIICHUIO
OIIK 5.3 JIOMAITHHX 33/1a4.
KoncnexrupoBanne
JIEKLIUH.
4.3. HammeHoBaHue TeM JICKIMH, HX CO/Iep:KaHue H 00beM B yacax
Ne Ne pazgena HaunmeHoBaHnue JeKUMii Tpyaoem-
n/n | JMCHMIUINHBI KOCTb (4ac)
1. 1 Beenenue. [Ipenqmer pu3nku U CBS3b € IPYTUMHU HAYKaMu 0,5
2. 1 Kunemaruka ToUku 1 TBEPJIOTO TeNa 0,5
3. 1 JunamMuka MatepuanbHOU TOUKHU. 0,5
4. 1 JunamMuka TBepaoro tena 0,5
5. 1 PaGora, MOIIIHOCTB, SHEPrHUSl. 1




6. 1 3aKOHBI COXPAHEHUsI PHEPTUH U UMITYJIbCa -
7. 2 TapMOHHYECKHE KOIeOaHNUSI 0,25
8. 2 CroxeHue rapMOHHUYECKHX KoeOaHnui 0,25
9. 2 CBo0OoHBIE 3aTyXAIOIINE KOJIEOAHMUS. 0,25
10. 2 Brnyxaennsie konebanus. PezoHanc. 0,25
11. 3 [IpeobpazoBanus ["anmnes. MexaHNUeCKH TPUHIMUIT OTHOCUTENLHOCTH. 0,5
12. 3 [loctynate! crienaabHON TEOPHH OTHOCHTEIBHOCTH DHHIITEelHHA. [Ipeod- | 0,5
paszoanusi JlopeHa 1 crencTBUS U3 HUX.
13. 3 PenstuBucTCKast AMHaAMHUKa -
14. 4 MornekynsipHas pu3uKa 0,5
15. 4 Kunernueckas Teopus ra3oB, sIBICHUS IEPEHOCA. 0,25
16. 4 OCHOBBI TEPMOANHAMHKH 0,25
17. 5 OCHOBHBIE 3aKOHBI U TOJ0KEHUS SJIEKTPOCTATUKHY. 0,5
18. 5 DIIEKTPUIECKOE TOJIC B BEIIECTBE 0,25
19. 5 Cwuiia ¥ TUIOTHOCTD DJICKTPHUYECKOT0 TOKA. Y paBHEHHE HEITPEPHIBHOCTH. 0,25
20. 5 KBazucraunonapuslii anexTpudeckuii Tok. CTOpOHHHUE CHIIBI | 3.11.C. -
21. 5 3akonpl Oma u [[xoyns-Jlenna B auddepeHnansHOl U HHTETPATBHOM |
(dhopmax. MoIITHOCTh TOKA.
22. 6 MarauTtHoe IoJI€ U €T0 XapaKTepUCTHKH. 3akoH buo — Capapa — Jlamnaca. 0,5
23. 6 [ToTok BekTOpa MarHUTHON MHAYKIMH. Teopema ["aycca ans MarHUTHOTO 0,25
oJIs1, B TOM 4rcie B auddepeHnmnaibHoi popme.
24. 6 MarautHeie MOMEHTHI 3JIEKTPOHOB W aTOMOB. MarHWTHOE TOJie B BelIle- 0,25
CTBE.
25. 6 DNeKTpOMarHuTHAs UHIYKITHUS. 0,5
26. 6 Cucrema ypaBHeHUit MakcBeia. 0,5
27. 7 DneKTpoMarHuTHRIE KoJeOaHusI. -
28. 7 OneKTpoMarHuTHHIE BOJTHBI 2
29. 8 Wurepdepeniys cBera. 0,5
30. 8 Hudpaxmus cera. 0,25
31. 8 B3aumoneiicTBre 3EKTPOMAarHUTHBIX BOJIH C BEILIECTBOM 0,25
32. 9 KBaHTOBBIE CBOMCTBA JIEKTPOMAarHUTHOTO U3ITYUYECHMUSL. 0,5
33. 9 TemnoBoe U3IyUeHHE. 0,5
34. 9 dotoadpdexr u apdexr KommnroHa. -
35. 10 I'unoresa u popmyna ne bpoiinsa. CooTHolIEeHHE HEONPEAETICHHOCTEH 0,25
36. 10 BosiHoBas ¢yHKIuMS 1 €€ CTATUCTUYECKUN CMBICI. 0,25
37. 10 O6miee ypasuenue llpeaunrepa. 0,25
38. 10 CraumonapHoe cocrosHue. YpaBHenue Llpenunarepa uist cTaluoHapHBIX 0,25
COCTOSTHHH.
39. 11 SInepHbIe CHJIBL. 0,25
40. 11 OCHOBHbIE CBEJICHUS O SIIEPHON JHEPreTHKE. 0,25
41. 11 DJeMeHTapHbIe YaCTHIBL: PYHIaMEHTAIbHBIC B3aHMOJICHCTBUSI. 0,25
42. 11 Knaccudukanms 3neMeHTapHbIX YaCTHII. 0,25
Bcero 18
4.4. HaumeHoBaHMe TeM NPAKTHYECKUX 3aHATHI, HX coep;KaHue M 00beM B Yyacax
l'lN/};)'[ I[J::Ifl/?l:':?li::lil HaumenoBaHue NMPAKTUYECKHUX paﬁOT Kzlc)zlil(z‘ell:;)
L. 1 KunemaTuka moctynaresbHOro JBUKEHUS 0,1
2. 1 Kunematuka BpamarenbHOro ABHkeHus. CBsA3b JMHEHHBIX 0,1
XapaKTEPUCTUK JBUKEHHUS C YTIIOBBIMU.
3. 1 JlMHamMuKa nocTynareJbHOrO JBUKECHUS. 0,2
4. 1 PaGota u sHeprus. 3aKOHbI COXpaHEHHUS. 0,2
5. 1 OCHOBHO¥ 3aKOH JUHAMUKH BPAIATEIHLHOTO JIBIKCHHS. 0,2
6. 1 3aKOH COXpaHEHHsI MOMEHTA UMITYJIbCa. 0,1




7. 1 Pabota u sHEprus npu BpaaTeIbHOM JBHKCHUH 0,1
8. 2 MexaHuuyeckue KoJeOaHus 2
3 OcHOBBI clIEIUATIBLHON TEOPUU OTHOCUTEIBHOCTH. 1

10. 4 WneanbHblii ra3. YpaBHEHUE COCTOSIHUA UI€aTIbHOTO rasa. 1
H3onporiecchl

11. 4 OcHoBbl TepMouHaMuKy. TemnoemkocTs. IlepBoe Havano 0,5
TEPMOIMHAMHUKHI

12. 4 Outponus. Bropoe Hauano tepmoauHamuku. [uxi KapHo. 0,5

13. 5 DJIEKTpOCTaTHKA.

14. 5 [TocToAHHBIN 3JIEKTPUUYECKUI TOK. 3aKOHBI TOCTOSTHHOTO
TOKa.

15. 6 MarunuTHO€ 10Jj1€e MoCcTOsTHHOTO ToKa. [[puMenenue 3akoHa 0,2
buo-CaBapa-Jlamnaca k pacueTy MarHUTHBIX IOJIEH.

16. 6 3akon Amriepa. Pabora o nepemMenieH1o npoBOAHUKA U 0,2
KOHTYpa C TOKOM B MAarHUTHOM TIOJI€.

17. 6 Cuna Jlopenna. J[BmkeHne 3apsyKeHHBIX YaCTHIL B Mar- 0,2
HUTHOM IIOJIE.

18. 6 SIBrieHue AIIeKTpOMarHuTHOM HHAYKIKK. 3akoH dapanes- 0,2
Jlenna

19. 6 SIBneHne CaMOMHIYKIMY U B3aUMOUHTYKLIMH. 0,2

20. 7 DNEeKTPOMarHUTHBIE KOJICOaHMs U BOJIHBI. 1

21 8 WuTepdepenmus ceera. Y CIOBUS MAKCUMYMOB 1 MUHU- 0,25
MyMOB Tipu uHTepdepeniuu. urepdpepenns B TOHKUX
wienkax. Konbua Helotona.

22. 8 Hudpakuus ceeta. [{udpakuus Openens. Judpaxmnus 0,25
O®payHrodepa Ha IIeIH U Ha PelIeTKe.

23. 9 3aKoHBI TEII0BOro u3nyueHus. @opmyna Penes-/[xunca. 0,5
®opmymna [lnanka. YpaBHeHue DUHIITEHHA TSI BHEIITHETO
dotorddexra. Dpdext Komnrona.

24. 10 I'unoresa u popmyina ne-bpoitnsa. CooTHomeHNE HEompe- 0,1
JEJICHHOCTEH.

25. 10 CoOcTBennas BonHoBas ¢pyHkuus lpeaunrepa. AToM Bo- 0,2
JI0pOjia B KBAHTOBOM MEXaHUKE.

26. 10 Tyunensusbiii 2pdexr. Koaddumment npospadnoctu nps- 0,2
MOYTOJILHOTO TOTEHIHAILHOTO Oapbepa.

27. 11 DHeprus CBs3M sipa. PaqnoakTUBHOCTG. 0,5
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4.5. HammeHoBaHue TeM J1a00PATOPHBIX padoT, HX coAepKaHue H 00beM B Yacax
I‘E‘:I niﬁlﬁﬁiﬁlﬁﬂ HaumeHnoBanue 1a6opaTopHbIX padoT K:Ei:(zzl:;)
L. 1 [TpoBepka OCHOBHOTO 3aKOHA TMHAMHKH BPAIIaTeIbHOTO 1
JIBVDKEHUSL.

2. 2 Onpenenenre MOMEHTa MHEPLUU C TOMOLIBIO MasiTHUKA 1
Makcaeiia.

3. 4 Omnpenenenue nmokasaresns ainadaTsel BO3AyXa METOI0M -
Knemana-/Iezopma.

4. 4 OmnpeneneHre yaeabsHON TEMIIOEMKOCTH METAJIIOB METO- 2

JIOM OXJIAXKJICHUS.

Onpenenenre OTHOCUTENbHOM TUAIEKTPUUYECKON TPOHU-
LaEMOCTH MaTEpPHAJIOB.




6. 5,7 N3ydeHnue uenu nepeMeHHOro ToKa. -

7. 6 Omnpenenenue yaenpHOTO 3apsiia 3JIEKTPOHA METOJIOM 2
MarHeTpoHa.

8. 7 N3yuenue cinoxeHus rapMOHHYECKUX KOJIeOaHUH. 2
Nzyuenwne siBneHust ”HTEpQEPEHIINH CBETA B TOHKUX ILJICH- 1
Kax Ha nmpumepe kojen HproToHa.

10. 8 N3yuenue sBnenus noispusanuu cera. [IpoBepka 3akoHa 1
Mamntoca.

11. 9 N3yuenue 3akoHOB BHENIHETO GoTorddexra. 1

12. 10 HccnenoBanue TeMepaTypHoOi 3aBUCIMOCTH COTIPOTHB- 1
JICHUS METaJlJIa ¥ TIOJTYIPOBOTHUKA.

Bcero 12

5. OIIeHO‘leIe MaTepHaJbl 1Jifl TEKYHIEro KOHTPOJIA YCIIEBA€EMOCTH U HpOMe)KyTO‘IHOﬁ aTTe-
CTalMu 1Mo JTUCHUIIJIMHE.

I[JI?I KOHTPOJIA PE3YJIbTATOB OCBOCHUA JUCHUIIIMHBI ITIPOBOAATCH.

— KOJUIOKBUYMBI;

— 3amuTa 1a00paTOPHBIX PadoT;

— paboTa Ha MPAKTHYECKUX 3aHATHIX: (POHTAIBHBIN OMPOC MO PEUICHUIO JOMAITHUX 33/1a4;

— KOHCIICKTUPOBAHUC JICKIII/H\/JI.

[Tpumeuanue: OneHOYHBIE CPEACTBA (BOMPOCHI AJIs MPOBEACHUS KOJJIOKBUYMOB, JK3aMEHa, 3a-
YyeTa U JIp.) MPUBEJICHBI B IPHIOKEHUHU K pabouelt mporpaMme TUCIHUILIUHBL.

[TpomesxyTouHas aTTeCTalus 10 UTOraM OCBOCHUS TUCIIUILTHHBI:

1 ceMecTp — 9K3aMEH,

2 ceMecTp —. 3a4eT C OLECHKOM

6. YueOHO-MeTOAUYeCKOE H HH(POPMALIMOHHOE O0ecnieyeHUue TUCHMIINHBI:
a) OCHOBHAasl JIUTepaTypa

1. E. . ImutpueBa. ®usnka [DaekTpoHHbIH pecypc] : yuebHoe nocobue / E. U. [Imutpuena. — 2-
e u3a. — OinekTpoH. TekcroBeie nanubie. — Caparos: A#t [Tu Op Menua, 2019. — 143 ¢. — 978-
5-4486-0445-4. — Pexxum noctyna: http://www.iprbookshop.ru/79822 . html

2. C. U. Ky3nenos. Kypc nekmuii no pusuke. Inexrpocraruka. [1oCTOSIHHBIN TOK. DIeKTpoOMarHe-
tu3M. Konebanus u BoiHBI [DneKTpoHHBIN pecypce] : yueOHoe nocobue / C. U. Ky3znenos, JI. U.
Cemkuna, K. U. Porozun. — DnextpoH. TekcroBbie nanupie. — Tomck: ToMCKui monuTexHUYE-
ckuil yHuBepcurer, 2016. — 290 c. — 978-5-4387-0562-8. — Pexum nocrymna:
http://www.iprbookshop.ru/55192.html

0) 10MOJIHUTEIbHASA JINTEPaTypa

3. . U. TauusikoBa-bymkeBny. @usnka. Yacte 1. Mexanuka. MonekynsipHas ¢pusuka u TepmMo-
JUHAMUKA. DJIEKTPUYECTBO U MarHeTU3M [DeKTpoHHBIN pecypc] : yueOnuk / U. U. TamubsikoBa-
bymkeBuu. — OnekTpoH. TekcToBeie qaHHble. — MuHCK: Beimiimas mxkoia, 2014. — 304 ¢. —
978-985-06-2505-2. — Pexum poctymna: http://www.iprbookshop.ru/35562.html

4. 1. U. TamnsikoBa-bymkesny. ®usuka. Yacte 2. Ontuka. KBantoBas ¢usuka. Ctpoenue u ¢pu-
3MYECKHe CBOWCTBA BellecTBa [DIeKTpoHHbIN pecypc] : yueOHuk / U. U. TanuibikoBa-bymkesuy.
— DunekTpoH. TekcToBble faHHbIE. — MuHCK: Boimiimas mkona, 2014, — 232 ¢. — 978-985-06-
2506-9. — Pexum gocryna: http:// www.iprbookshop.ru/35563.html

5. Tpodumona T. U. Kypc ¢usuku : yue6. [Tocobue ans By3os / Tpopumosa T. U. — 12-e u3n.,
crep. — M.: Akanemus, 2006. — 557 c.

OK3eMIUIIpbI Beero: 96



http://www.iprbookshop.ru/79822.html
http://www.iprbookshop.ru/55192.html
http://www.iprbookshop.ru/35562.html
http://www.iprbookshop.ru/35563.html
http://94.181.117.43/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG&Z21ID&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A%3D&S21STR=%D0%A2%D1%80%D0%BE%D1%84%D0%B8%D0%BC%D0%BE%D0%B2%D0%B0%2C%20%D0%A2.%20%D0%98

6. Bosnbkenmreiin B. C. CoopHUK 3a1a4 110 0011eMy Kypcy (PU3UKH : IS CTYICHTOB TEXHUUYECKHUX
By30B / B. C. Bonpkenmreiin. — 3-¢ u3z., ucnp. U gom. — Cankr-IlerepOypr : KamxHbI Mup,
2005.-328 c.

Ox3eMIuIsIpbl Beero: 504

B) METOAHYECKHE YKAZAHUS

1.

2.

10.

11.

12.

N3yyenue nBuxeHus: MasTHUKa MakcBemia. Yd.-MeTo/l. mocobue no Aucuuruimie « Pusukay /
coct. B.Ban. Co6ones, E.A. AatonoB. — Mxesck: UxI['TY, 2018. (OYMK])

[IpoBepka OCHOBHOTO 3aKOHA JMHAMUKH BPalIaTeNbHOTO JBHXKEHUS. YU.-METO/. OCcCOOHe. IO
muctumnae «Pusnkay / coct. JI.LE. Mopo3sosa. — Mxkesck: V[TV, 2018. (OYMKII)
Omnpenenenue yneabHOW TEIUIOEMKOCTH METaUIOB METOJOM OXJIaXIEHHUS. YU.-METOJ. MOCO-
oue. o muciuiuinae «®Pusuka» / coct. B.Ban. Cobones, E.A. Autonos. — Mkesck: NxI'TY,
2018. (OYMK)

Ompenenenue nokaszarens aanadatsl Bo3ayxa merogom Knemana-/lezopma. Yu.-meTon. moco-
oue. nmo gucruiuinHe «Pusuka» / coct. B.Ban. Cobones, JI.U. JKnanosa. — Moxesck: k[T,
2018. (OYMK)

Omnpenenenue yAeabHOTO 3apsijia AJIEKTPOHA METOJAOM MAarHeTpoHa. Y4eOHO-METOIUYEeCcKOe
rnmocobue no aucuuiuimHe «®Pusuka» / coct. B.Bam. CoOones, E.A. AntonoB. — MkeBck:
NxI'TY, 2018. (OYMK])

OmnpeneneHre OTHOCUTEIBHON TUAIIEKTPUYECKOH IMPOHUIIAEMOCTH MaTepUaioB. Y4eOHO-
MeTon. mocobue. nmo aucnumimie «dPusuka» / coct. FO.A. Illuxos, O.®. Illuxosa. — MxeBck:
NxI'TY, 2018. (OYMKI)

N3yyenne 1enu mepeMEeHHOTo TOKa. Y4eOHO-MeToA. mocoOue. mo aucuuirinHe «Pusukay /
coct. E.A. Haitmymmna — Wxesck: UxI'TY, 2018. (3YMK]])

N3yyenue ciokeHUss TApMOHMUECKUX KoJiebaHuii. YueOHO-MeToanueckoe nocodre mo Iuciu-
wnae «Pu3uka» / coct. E.A. Haltmymuna — Mxesck: Uk TY, 2018. (OYMK])

Wzyuenne sBneHus nosisipuzanuu cBeta. [IpoBepka 3akona Mairoca. YueOHO-METOIUYECKOE
MOCOOME IO BBITIOJTHEHHIO JTaOOPATOPHBIX M CAMOCTOSITEIIBHBIX PA0OT MO AUCHHILTHHE «Du3u-
ka» / coct. Cobones B.Ban. - Mxesck: UxI'TVY, 2018. (OYMK/)

Nzyuenue sinenus MHTEPPEPEHIINN CBETa B TOHKUX IJIEHKaX Ha mpumepe kojenr HeioToHa.
Y4eOHO-MeTOIUYECKOe TTOCOOUE MO BHIMOJHEHHIO JTA0OPATOPHBIX U CAMOCTOSITENIHBIX padboT
no pucruruinie «®Pusnka» / coct. Codones B.Ba. - Mxesck: kI TV, 2018. (OYMK/)
N3yyenne 3axkoHOB BHemIHero ¢oroddderra. YueOHO-METOAUYECKOe MOCOoOMe MO BBITONIHE-
HUIO J1a00paTOPHBIX M CAMOCTOSITENIbHBIX padoT nmo nucuuiuivie «®Pusnka» / coct. Mopo3osa
JLE. - Nxesck: UxkI'TY, 2018. (OYMK])

UccnenoBanue temrepaTypHO 3aBUCUMOCTH CONPOTHBIICHHS METala M TMOJYNPOBOAHHUKA.
Y4eOHO-MeTOIUYECKOEe TT0COOUE MO BHIMOJHEHHIO JTA0OPATOPHBIX U CAMOCTOSITENBHBIX padoT
no pucruruinie «®usnka» / coct. Moposzosa JILE. Wxesck: xI'TY, 2018. (OYMK])

I') nepedyens pecypcoB HHPOPMALMOHHO-KOMMYHHKANMOHHOI ceTu HTepHeT

1.

DeKTPOHHO-0MOIMOTEeYHAs cucrema IPRbooks http://istu.ru/material/elektronno-

bibliotechnaya-sistema-iprbooks

2.

OnexkTpoHHbIA Katajor HaydyHoi OmOnuorexkn Wk TY umenn M.T. KanamuukoBa Web

NPBUC http://94.181.117.43/cgi-
bin/irbis64r 12/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=IBIS&P21DBN=IBIS

3.

4
5.
6.
7

HanmonanwsHas anexTpoHHast oubnuoreka - http://H306.pd.

Muposast uugpoBas oubnuoreka — http://www.wdl.org/ru/

MextyHapoaHbIi MHIEKC HayqHoro nutupoBanust Web of Science — http://webofscience.com.
Hayunas snexktponnas 6ubnuoreka eLIBRARY.RU — https://elibrary.ru/defaultx.asp
CnpaBouno-npaBoBas cucreMa Koncynbrantllntoc http://www.consultant.ru/

/1) JIMIIEH3HOHHOE H CBOOO/IHO pacnpocTpaHsieMoe NPOrpaMMHoe odecrieyeHne:


http://94.181.117.43/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG&Z21ID&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A%3D&S21STR=%D0%92%D0%BE%D0%BB%D1%8C%D0%BA%D0%B5%D0%BD%D1%88%D1%82%D0%B5%D0%B9%D0%BD%2C%20%D0%92.%20%D0%A1
http://istu.ru/material/elektronno-bibliotechnaya-sistema-iprbooks
http://istu.ru/material/elektronno-bibliotechnaya-sistema-iprbooks
http://94.181.117.43/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG&C21COM=F&I21DBN=IBIS&P21DBN=IBIS
http://94.181.117.43/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG&C21COM=F&I21DBN=IBIS&P21DBN=IBIS
http://www.wdl.org/ru/
http://webofscience.com/
http://www.consultant.ru/

1. Microsoft Office (munienznonnoe I10)
2. LibreOffice (cBo6oano pacnpoctpansemoe [10)
3. Doctor Web (numensuonnoe I10)

7. MaTepnanbno-TexnnquKoe o0ecrneuyeHue AUCHHUIIINHBI

1. JIeKnMOHHbBIC 3aHATUS

VY4eOHble ayaUTOPUH IJi JIEKIMOHHBIX 3aHATUN YKOMIUIEKTOBAHBI MEOENBI0O M TEXHUYECKUMU
CpeICcTBaMHU OOYYEHHUS, CIYKAIIMMH JIJIsl IPEICTaBICHHs yueOHOH nH(MOpMaIUK OOJBIION ayAUTOPUN
(HaOOPBI IEMOHCTPAIIMOHHOTO 000PYI0BaHMS (MIPOSKTOP, IKPaH, HOYTOYK)).

2. IlpakTuueckue 3aHATHS

Y4eOHble ayTMTOPUU JIJIsl MPAKTUUECKUX 3aHATUN YKOMIUIEKTOBAHbI CHEIUAIN3HPOBAaHHON Mele-
JbI0 ¥ TEXHUYECKUMU CPEICTBAaMH 00ydeHus (IIPOEKTOp, IKpaH, HOYTOYK).

3.JIabopaTopHble 3aHATHS

J71st 1aGopaTOPHBIX 3aHATHI UCHIOIB3YIOTCS ayiuTOpuu Ne 423:

ayo. Ne 423 — ycranoBka knaccHas ¢pusudeckas OIIM-01, OIIM-03, ®IIM-04, OIIM-05, OIIM-
06, ®IIM-08, ®IIM-09, mastHuk pu3udeckuii OII-1, maremarnyeckuii MasTHUK, ycTaHoBka OII-3,
Bechl TexHuueckue MK-6,2-A22, nabopsl Tpy30B, NUHEHKH, cekyHIomep, yctaHoBka DIITI-1u;
®IIT1-7; peoctarsl, ocmwmiorpad C1-68, mmmumBoasbTMeTp M45, BombTMeTp B3-38, B7-21,
rerepatop 1'3-53, usmepurens maruutHoi uHaykiuu PII1-10, 6ok nutanus TOC-13, marasun co-
npotuneHuit P33, conenonbl, KaTymku MHIYKTUBHOCTH, O0510K YJIC, mpubop ®KIJI-14.

3. CamocrosTenbHas paboTa

[Tomemnienust 1s1 CaMOCTOSATENBHONH PabOTHl OCHAIICHBI KOMITBIOTEPHOW TEXHUKOW C BO3MOXKHO-
CThIO TIONKIIOUEHUS K cetn «MHTepeHeT» | JOCTylOM K JJICKTPOHHOW HH()OPMAIMOHHO-
obpazoBarensHol cpene VOkI'TY umenn M.T. Kanamnukosa:

- HayuHas oubnmuoreka V[ TY nmenu M.T. Kanamraukosa (ayn. 201).

[Tpu HEoOXxoauMocTH pabouasi MporpaMMa JUCIHUIUIMHBI (MOAYJS) MOXKET ObITh aJanTHpOBaHA
Ut obecrieueHust 00pa3oBaTEILHOTO MPOIECCa MHBAIMIOB | JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU
3JI0pOBbS, B TOM YHCIE Al O0y4eHHUsl C MPUMEHEHUEM JIMCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIO-
ruil. [lng storo tpeGyercs 3asiBlI€HUE CTYJEHTa (€ro 3aKOHHOTO MPEICTAaBUTENSI) U 3aKJIFOUEHHUE TICH-
XoJoro-MeaunKo-nenarornyeckoit komuccuu (ITMIIK).



IIpuiaoxenune

MHUHOBPHAYKHU POCCHUHN
DenepajibHOE TOCYIAPCTBEHHOE 0K0IXKeTHOE 00pa3oBaTe/ibHOe
yupe:KIeHue BbIcIIero o0pa3oBaHus
«MxeBCcKMi rocygapcTBeHHbIN TexHuuyeckuid ynusepcurer umenu M. T. Kajamunkosay

OueHo4YHbIE CPEACTBA

no JTMCIHHMIIJIMHE

Dduzuka
(HaHMeHOBaHI/Ie — HOHHOCTB}O)

HanpasiieHue (crneunanabHocTh) 15.03.05 «KoOHCTPYKTOPCKO-TEXHOIOTHYECKOe OOecreueHue ma-

IIMHOCTPOUTCJIIBbHBIX ITPOU3BOJICTB»
(mm¢p, HANMEHOBAaHHE — TIOJTHOCTHIO)

HanpaBJIeHHOCTh (Mpoduib/mporpamma/criennanuzanus) « TexHnonoruu udpoBoro
MPOEKTUPOBAHUS U MIPOU3BOACTBA B MAITMHOCTPOCHUI
(HaMEHOBaHHE — TTOJHOCTHIO)

ypOBeHb 00pa3oBaHus: OaKantaBpuaT

¢dbopma oOyueHusi: OYHas
(O4Hast, OYHO-3a0YHASI WIIU 320YHAS )

o61ua51 TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJIACT: u 3a4YCTHBIX CANHMUIL



1. OueHo4Hble cpeacTBa

OnenuBanue (GopMUpOBaHHE KOMIIETCHIIMN MPOU3BOIMTCS HA OCHOBE PE3YJIHTATOB OOyUYCHHS,
MPUBEJIEHHBIX B 1. 2 pabouei nmporpammbl 1 OC. CBs3b pa3fenoB JUCIUIUIMHBI, KOMIIETEHIIUNA, MX
MH/IUKATOPOB U (OpPM KOHTPOJI (TEKYIIEro M MPOMEXYTOYHOTO) yKa3aHbl B Tabmuie 4.2 paboueit
MIPOrPaMMBbI TUCIUTIIHHBI
O1eHOUHBIE CPEACTBA, COOTHECEHHBIE C pe3yibTaTaMyu OOyUYEHHsI 10 TUCHUIUIMHE M WHIUKATO-
pamu IOCTHXKEHUSI KOMIIETEHIINM, TIPEICTaBICHbI HUXKE.

Ne
n/n

Koabl koMnereHIMHU U
HHIUKATOPOB

Pe3yabTaTt 00yuenust
(3HaHUs, YMeHUs U HABLIKU)

@DopMBI TEKYLIEro M POMeEXKY-
TOYHOT0 KOHTPOJIA

1.

OIIK-5.1. 3naTh: 3aKo-
HBI €CTECTBCHHBIX HAYK

31. 3HaeT OCHOBHBIE (U3WYECKHE SBICHHSA H
OCHOBHBIE  3aKOHBl  (M3MKH; TpaHUIBl  UX
NPUMEHUMOCTH,  NPUMEHEHHWE  3aKOHOB B
BXHEUIINX NMPAKTHICCKUX TIPHITIOKCHHSIX.

32. 3HaeT OCHOBHBIC (HM3HUYCCKHE BEIWYHUHBI U
(¢u3ndecKkre KOHCTAHTHI, UX OIpEeIeNiCHUEe, CMBICT,
CHOCOOBl W eNWHUIBI WX  W3MEpeHus;
(¢byHIaMeHTaIBHBIE (PU3UYECKUE OTBITH U MX POJb
B Pa3BUTUHU HAYKH

33. 3Haer Ha3HAYeHHE M MPUHIUNBI JeHCTBUA
BOXHEUIINX (PU3MUCCKIX TIPHOOPOB.

Y1. YMeer oOBSCHUTH OCHOBHBbIE HaOIIOJaeMble
MIPUPOJHBIE ¥ TEXHOTCHHBIE SIBICHUS U d(PHEKTHI C
MO3UIHMHA (YHIAMEHTAJIBHBIX (PU3UUECKUX B3aUMO-
JIEHCTBUM;

Y2. YmMmeer ykazaTh, Kaku€ 3aKOHBI OIMCBHIBAIOT
TaHHOE sBJICHUE TN 3 (DeKT;

¥Y3. YMeeT HCTOIKOBBIBATH CMBICT (DPH3MUYECKIX
BEJIMYUH U TMOHATHH; 3alMCHIBaTh YPaBHEHUS IS
¢usndeckux BeanynH B cucteme CH;

Y6. YmMmeer uCHONIB30BaTh METOJBI aJE€KBATHOI'O
(U3MYECKOT0 M MaTeMaTHYeCKOr0 MOJEINpoBa-
HHUSL

H1. Braneet HaBBIKaMH HCIIOJIB30BAHUS OCHOBHBIX
001egHU3nYecKuX 3aKOHOB W  IPHUHIMIIOB B
BOXHEUIINX MPAKTUYECKUX MPUI0KEHHSIX;

H2. Briageer OCHOBHBIMH MeTOAaMHU (U3UKO-
MaTEeMaTHYECKOTO  aHanmW3a U1 PEUICHHsS
€CTeCTBCHHOHAYYHBIX 32124,

H4. Bmageer mertoaukoil  o0paboTkm U
MHTEPIPETHUPOBAHMUS PE3YJIbTATOB IKCIIEPUMEHTA;
HS. Bnaneer MeTOoJaMu (usndecKoro
MOJICINPOBAHMS B MH)KEHEPHOU ITPAKTHKE.

Pabota Ha IpaKTUYECKUX 3aHATH-
AX: (PPOHTAIBHBIH OIIPOC MO pe-
LICHUIO JOMAIIHUX 3a/1a4
JlabopaTopusie paboTsr Ne 1-12.
KoHcnexrupoBanue JTeKIui.
Konnoksuym.

Ok3ameH (Bonpocsl 1 —47)
3aueT ¢ oLeHKoH (Bompock! 1 —
58).

OIIK-5.2. ¥Ymerb: mpu-
MEHSTh €CTECTBEHHOHA-
YUHBIE 3aKOHBI JIsi 0bec-
IIEYeHUs] 3aJaHHOTO Ka-
YeCcTBa U3JIENTUN U MPOU3-
BOJINTEIIEHOCTH

31. 3HaeT OCHOBHBIE (HU3UYECKUC SBICHUA U
OCHOBHBIC  3aKOHbI  (DU3MKH;, TpPaHUIBl  HX
MPUMEHUMOCTH, NPUMEHEHHE  3aKOHOB B
BXHEHIIIUX MPAKTUIECKUX MPUIOKECHHUSX.

32. 3HaeT OCHOBHbBIE (PH3MUECKHE BETUYMHBI U
(u3nueckre KOHCTAHTHI, UX OIpeAeTIeHIe, CMBICT,
CrocoObl | €IMHUIIBI HX  W3MEPCHHS;
(byHIaMeHTaIbHBIC (PU3UYECKUE OTBITH H UX POJIb
B Pa3BUTUU HAYKU

33. 3Haer Ha3HAYCHHWE M MPHUHIUIBI JCHCTBUSA
BaXXHEUIINX (PU3MYECKIX TPHUOOPOB.

Y1. YMeer 0OBSCHUTHL OCHOBHBIE HaOJIOJdAEMBIE
MIPUPOJIHEIC M TEXHOTCHHBIC SIBICHUS U 3(PPEKTHI C
MO3UIUH (PYHIAMEHTAIBHBIX (HPU3HMUECKUX B3aUMO-
JICIICTBUM;

V2. YmMmeer ykazaTb, Kaku€ 3aKOHbI OIHCBHIBAIOT
JIaHHOE sIBJICHUE WK 3P PEKT;

Pabota Ha MpaKTHYECKUX 3aHATH-
sIX: POHTANBHBIN OIIPOC IO pe-
IICHUIO TOMAITHUX 3a/1a4.
Jlabopatopusie paboTbr Ne 1-12.
KoncnexkrupoBanue jJekuuii.
Komnoxsuym.

Ok3ameH (Bonpockl 1 —47)
3ayer ¢ oneHkoii (Bonpock! 1 —
58).




Ne
n/n

Koabl koMneTeHIuu 1
HHIAKATOPOB

PesyabTaTt 00yuyenust
(3HaHUs, yMeHUs U HABLIKU)

DopMBbI TEKYLIET0 H MPOMEIKY-
TOYHOTO KOHTPOJISI

¥Y3. YMeeT HCTOJNKOBBIBATH CMBICH (PU3HYECKUX
BEJIMYMH W TOHSATHH; 3alUCHIBATh ypaBHEHHS JUISA
¢usnyecknx BesmunH B cucreme CU;

Y4. Ymeer pabotaTth ¢ npubopamu 1 0060pya0Ba-
HHEM COBPEMEHHOI (hu3uuecKoil 1abopaTopuu;
YS. VYMmeer ucnonab3oBaTh pa3iIUYHBIE METOLUKH
¢du3nYecKnX W3MEpPEHUH M 00pabOTKM IKCIIepH-
MEHTaJIbHBIX JTAaHHBIX;

Y6. YMeeT WHCHONB30BATh METOABI aJE€KBATHOTI'O
(U3MYECKOT0O M MaTEeMaTHYECKOTO MOEIHPOBa-
HUSL.

H1. Biageet HaBbIKaMU UCITOJIB30BAaHUS OCHOBHBIX
o0mednu3nIecknx 3aKOHOB W NPUHIWIIOB B
B)KHEHIIIMX MPAKTHYECKUX TPUIIOKECHUSIX;

H2. Bnageer OCHOBHBIMH MeTOIaMH (DU3UKO-
MaTeMaTH4ecKoro  aHajiu3a I pelIeHUs
€CTCCTBCHHOHAYYHBIX 3aJiav;

H3. Bnageer HAaBBIKAMHU IIPABUIILHOM
JKCIUTyaTaluu OCHOBHBIX npudopoB U
000pyIOBaHUS COBPEMEHHOM ¢dusmuecKoit
nabopaTopum;

H4. Bmageer wMeroamkodl — o0paboTkm  ©
MHTEPIPETHPOBAHMUS PE3YIIBTATOB SKCIIEPUMEHTA;
HS5. Bnaneer METOJaMU (u3mIecKoro
MOJICTIMPOBAHMUS B MHXKEHEPHOH MPAKTHKE.

OIIK-5.3. Baagern:
HaBbIKAaMH HpI/IMCHeHI/ISI
OCHOBHBIX 3aKOHOMEPHO-
CTell mpu pacueTax W B
MPOLIECCEe  HM3TOTOBJICHUS
U3ACTHHA  MAalIMHOCTPOE-
HUS

31. 3HaeT OCHOBHBIE (U3UUECKHE SIBICHUS U
OCHOBHBIC  3aKOHbI  (DU3WMKH; TpaHUIBI  HX
MPUMCHUMOCTH,  NPUMCHEHHE  3aKOHOB B
BXHEUIIINX MPAKTHICCKHUX MPUITIOKCHHSIX.

32. 3HaeT OCHOBHbIE ()M3UUECKHE BEIMYUHBI U
¢u3ndeckre KOHCTAHTHI, UX OIpeIeNiCHHEe, CMBICT,
CHocOOBl W eNWHUIBI WX  W3MEpeHus;
(yHIaMeHTaIbHBIE (PU3MYECKUE OTBITHI U MX POIh
B Pa3BUTHHU HAYKH

33. 3Haer Ha3HAaYeHWE W NPHUHLMIIBL JEHCTBUS
BaXHEUINX (PU3MUYECKIX TPHOOPOB.

Y1. YMeer 0OBSACHATH OCHOBHBIE HAOJIOMAEMBIE
MIPUPOHEIC ¥ TEXHOTCHHBIC SIBICHUS U 3(PPEKTHI ¢
no3uiui (GpyHIaMEHTAIbHBIX (HU3UUCSCKUX B3aUMO-
JIEUCTBUII;

Y2. YmMmeer ykazaTh, Kaku€ 3aKOHBI OIHCBHIBAIOT
JlaHHOE sIBJICHUE WK 3 EKT;

¥Y3. YMeer HCTOJNKOBBIBATH CMBICT (HHU3HMYECKUX
BEJIMYMH M TOHSATHIl, 3allUCHIBATh YPABHCHHS IS
¢usndeckux BeanyuH B cucreme CU;

Y4. Ymeet pabortath ¢ npudbopaMu U 000pyI0oBa-
HHEM COBPEMEHHOW (pU3nIecKoii maboparopuu;
V5. YMmeeT uCnonb30BaTh paziUYHble METOJUKU
¢u3HUYecKnX W3MEpPEHUH M 00pabOTKM 3KCIIepH-
MEHTAJbHBIX JaHHBIX;

¥Y6. YmMmeer wuCIOIB30BaTh METOMABI aJIeKBATHOI'O
(U3NYECKOTO W MaTeMaTHYECKOTO MOICIHpPOBa-
HUSL.

H1. Briageetr HaBbIKaMU UCTIONB30BaHUSI OCHOBHBIX
o0mednu3nIecknx 3aKOHOB W NPUHIWIIOB B
BOKHEUIIIMX MPAKTHYCCKHUX MPUITOKCHHUSIX;

H2. Briageer OCHOBHBIMH MeETOAaMH (U3UKO-
MaTeMaTHYecKoro  aHajiu3a ISl PeUIeHUs
€CTeCTBCHHOHAYYHBIX 32134,

H3. Buageer HaBBIKAMHU NIpaBUJILHON
9KCILTyaTalii OCHOBHBIX MPUOOPOB U

PaboTta Ha MpakTUYECKUX 3aHSITH-
AX: (PPOHTANBHBIH OIIPOC MO pe-
IICHHUIO JIOMAITHUX 3a/1a4
JlabopaTopHubie paboTs Ne 1-12.
KoHcnexktupoBaHue IeKIui.
Komnoksuym.

Ok3ameH (Bompockl 1 —47)
3aueT ¢ omeHKoH (BOmpock 1 —
58).




Ne Koabl koMnereHun u PesyabTart 00y4yenus @DopMBI TEKYLIEro U NPOMeEXKY-
n/n HHAHKATOPOB (3HaMUA, YMEHUA U HABLIKU) TOYHOI'0 KOHTPOJISA
000pyI0BaHUs COBpPEMEHHOM busuueckoii
naboparopuu;

H4. Bnageer wmeromukodt — o0paboTkn  u
UHTEPIPETUPOBAHUS PE3YIbTATOB IKCIIEPUMEHTA;
HS. Bnaneer METOJaMU (usndeckoro
MOJICTIMPOBAHNS B WH)KCHEPHON IIPAKTHKE.

Onucanue s1emenmos 0s OYECHUBAHUA qbopMupoeaHu}z Komnemeﬂuuﬁ

Haumenosanue: pabota Ha MIPAKTHUECKUX 3aHITHAX: (PPOHTATBHBIIN OMPOC MO PEMICHUIO JOMAITHUX 3a/1ad.
Ilpeocmaenenue ¢ @OC: nepedeHb 3aAaHUN

Bapuanmul 3a0anuii:

1 cemecmp

1.

10.

11.

12.

13.

14.

C OGamram OpoIrleH KaMEeHb B TOPHU30HTAIIBHOM HampaBlIeHWH C HadanbHOW ckopocThio 40 m/c. Kakosa
CKOpOCTh KaMHA depe3 3 ¢ mocie Havana aBmkeHus? Kakod yrom oOpasyeT BEKTOpP CKOPOCTH KaMHS C
IJIOCKOCTHIO TOPU30HTA B 3TOT MOMEHT?

JIBYOKEHHE JIBYX TENl ONMHMCHIBAETCS ypaBHeHusamu X; = 0,75t + 225t + t u xo = 0,25t + 3t + +1,5t.
Omnpenenuts BEJIMYUHY CKOPOCTEH 3TUX TEJI U MOMEHT BPEMEHH, KOI'Zla YCKOPEHHs UX OyIyT ONMHAKOBEI, a
TaK)Xe 3Ha4eHHE YCKOPEHHUS B 3TOT MOMEHT BPEMEHH.

Touka Havaga JBUTaThCA MO0 OKPYKHOCTH paamycoM 0,6 M ¢ TaHTeHIUATbHBIM yckoperueM 0,1 m/c2. Yemy
PaBHBI HOPMAJIBHOE U TIOJIHOE YCKOPEHUS B KOHIIE TPEThEH CeKyH[bl OCie Havasia aABwxkeHus? Yemy paBeH
YTOJI MEX]Ty BEKTOPaMH MOJIHOTO ¥ HOPMAJIBHOTO YCKOPEHUH B 3TOT MOMEHT?

HopmanbHoe yckopeHHne TOYKH, ABWXKYIIEHCS M0 OKPYKHOCTH paauycoM 4 M, 3aJaeTcs ypaBHEHHEM a, =
9t>+ 6t + 1. Onpemenure: TaHIE€HIMAILHOE YCKOPEHHE TOYKH, IyTh IPOWJEHHBIA TOYKOW 3a 5C MOCIe
Hayaja JABWKCHUS, [T0JTHOE YCKOPEHUE B MOMEHT BpeMeHH t; = Ic.

[lapuk maccoii 200 T, TOABEUICHHBIA HA HUTH JJMHOW 56 CM. coBeplIaeT KojecOaHHWsS B BEPTHUKAIBLHON
mwiockoctd. Cuila HaTSDKEHHSI HUTH, KOTJa HUTh cocTaBisieT yroi o = 50° ¢ BepTukaneto, paBHa 4,5 H.
Omnpenenure CKOPOCTh IAPHKa B ’TOT MOMEHT BPEMEHH.

Uepe3 HeBecOMBIi OJIOK, YKpEIUIGHHBIH Ha KOHIIE CTOJA, MEPEKHHYTa HeBecoMas, HEepacTsDKUMas HHUTh K
KOHIIaM KOTOpPO# MpHUKperyieHbl JBa Tpy3a oauHakoBod maccel (0,5 kxr). OauH W3 HUX JBUXKETCA IO
MOBEPXHOCTH CTOJIa, OPYrol BepTHKaJdbHO BHM3. Koadduuument tpenus rpyza o cron paseH 0,15.
Onpenenure yCKOpPEHUE ¢ KOTOPBIM JABIKYTCS TPY3bl M CHITYy HATSDKEHUS HUTH.

CmmomrHo# aucK paauycom 20 cM BpaiaeTcs Mo JeHCTBUEM MTOCTOSTHHON KacatensHou crutkl 40 H. Kpome
TOr0, Ha HEro JEWCTBYeT MOMEHT cui Tpenust 2 H*M. YrioBoe yckopenue mucka pasHo 30 pan/c’.
Omnpenenuts Maccy AWCKa.

Manp4uk KaTuT 00pydY IO TOPU3OHTAILHOW JIOpore co CKopocThio v=2 M/c. Ha kakyro Beicoty H mMoxer
BKaTUTHCS 0OPYY Ha TOPKY 32 CUET CBOEH KMHETUYECKOM SHepTrun?

ToHKUIA OZHOPOAHBINA CTEpKEHb IIMHOM 20CM MOXKET BpalllaTbCd BOKPYT TOPU30HTAIBHON OCH,
MIPOXOJISIICH Yepe3 KOHEI[ CTePKHS MePIeHANKYIIpHO eMmy. CTepikeHb OTKJIOHWIHM Ha 90° OT MONOXKEHUS
paBHOBecHs M OTHyCTHIH. OmNpenenuTh CKOPOCTh HIDKHErO KOHIA CTEPKHS B MOMEHT IMPOXOXACHHUS
MOJIOKEHHUSI PABHOBECHSL.

Kapannam pnuHON 15 cM, mOCTaBIEHHBIM BEPTUKAIBHO, MMaJaeT Ha cTod. Kakylo yrioBylo W JIMHEHHYIO
CKOpOCTh OyJIeT MMETh B KOHIIE MaJIeHUs cepeinHa Kapaniama? CYuTaTh, 4TO TPEHHUE HACTONBKO BEJIHKO,
YTO HIDKHUM KOHEIl KapaHJalla He IPOCKaIb3bIBaeT.

Touka coBepiraeT rapMoHnueckue Konedanus ¢ yacroroit v = 10 I'n. B MomeHT BpeMeHH, MPUHATHIN 3a
HavYaJbHBIA, TOYKA MMeNla MakcuMajbHoe cmemnienne 1 mMm. Hammcate ypaBHeHme KojeOaHUN TOYKH H
HA4YepPTHUTh UX rpaduk.

CMenieHre TapMOHHYECKOTO OCHMIUIATOPA B 3aBUCHUMOCTH OT BPEMEHH OIpPENEISETCS COOTHOIIEHUEM
x(t)=2,4 cos((5m/4)t +n/6), rae X uaMepsieTcs B MeTpax, a t B ceKyHaax. Haiitu nepro, 4acTtoTy KoJjieOaHui,
CMEIIIEHNE B CKOPOCTh B MOMEHT Bpemenu t = 0.

MakcuManbHasi CKOPOCTb TOYKH, COBEpULIAIONICH TapMOHMYeckHe KoneOanusa, paBHa 10 cwm/c,
MakcuMasibHoe yekopenue 100 cm/c?. HaliTh NUKIMYECKYI0 YacTOTy KOJeOaHuUi, X TIEPHO U aMILTHTY/Ly.
Hanucare ypaBHeHue KojieOaHui, MPUHSIB HaYalbHYO a3y paBHOii 0.

HanwucaTts ypaBHEHHE TapMOHMYECKOTO KojeOaHHs, eclii aMIuuTyaa ero 10 cM, MakcUManbHasi CKOPOCTb
50 cm/c, HavyanbHas Qasza 15°. OnpenenuTs nepuon KojeOaHUS U CMELIEHHE KOJIeOIoIeiicss TOUKH yepe3
0,2 ¢ or Hayaia KoIeOAHUS.




15.

16.
17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Omnpenenure CKOPOCTh IBMKEHMSI KOCMHUYECKOW PAKEThl, €CJIM PESITUBUCTCKOE COKpAILleHHE €€ IJIMHBI
coctaBuio 36%.

Omnpenennute CKOPOCTh YaCTHUIIBI, €CJIU €€ TToJIHAs SHeprus B 2,5 pasza Oonblie e€ YHePTruu MOKOSI.

Pakera ynansercs ot 3emiu co ckopocThio paBHOH 0,9 ckopocTu cBeta. Kakoe paccrosiHue mpoiaeT pakera
B CHCTEME OTCYETa CBA3aHHOM ¢ 3eMilel 3a OHY CEKYHAY U3MEPEHHYIO II0 YacaM IacCaKupa pakeTbl?
Haiinute maccy oObexTa, SHEprus MOKOS KOTOPOTO paBHA IOJHOM SHEPruM NPOTOHA, ABHMXKYLIETOCS CO
ckopocTbio 0,75 ckopocTH cBeTa.

Omnpenennurte paccTOsIHAE KOTOPOE YCIEET MPEOAOJIETh HECTaOMIbHAs 4YacTulla, JETAIas CO CKOPOCTBIO
paBHoii 0,95 ckopoctr cBeta. COOCTBEHHOE BpeMsI KU3HH YaCTHIIHI 4,5 MKC.

HaiinnuTe KMHETUYECKYIO SHEPTUIO TPOTOHA, PEIATHBUCTCKHI UMITYJILC KOTOPOTro paBeH 2*107!18 kr*m/c.
Boznyx mpu HopmansHOM naBineHuu u Temmnepatype 300 K nHaxomutcs B cocyne eMkocThio 8,3 nutpa. B
cocyl HanmMBaroT 3,6 rpamMma BOABl M 3aKpbIBalOT KpbIKOW. OmnpenenuTe AaBiI€HUE B COCyIE IIpH
temmeparype 400 K.

I'enwuii nox naBnenuem 1 MIla u mpu Temneparype 27°C Haxoaurcs B 6amnone oobemom 10 nutpos. [ocie
TOro Kak u3 OamtoHa Obuto B3sATOo 10 Tpamm remus, Temmeparypa B Oamtone nonusmnach g0 290 K.
Omnpenenure JaBleHUE TeNUs, OCTABLIETOCs B OaJIOHE.

IBa xumorpamma a3zota m3obOapuueckn oxnaxkaaorT or 400 K mo 300 K. Omnpexpenure wm3meHeHUe
BHYTPEHHEH YHEPTUH, BHEITHIOK paboTy U KOJMYECTBO BHIIEIHUBIICHCS TEIUIOTHI.

Kucnopon maccoit 6 rpamm Haxomutcs non gasienueMm 100 kIla npu Temmeparype 17 °C. Ilocne
HarpeBaHus MPH MMOCTOSHHOM JIaBJIeHUH ra3 3aHsu1 00beM 10 mutpos. Onpenenute n3MeHEHNE BHYTpEHHEH
SHEPTUH U KOJINYECTBO TEIIOTHI, OIYYEHHOM ra3oMm.

banmnon o6pémom V=20 n 3amonuaeH azotoM. Temmeparypa 7' azota paBusieTcst 400 K. Korga gacts a3ora
M3pacxXxoJoBaM, JaBieHWe B OamwioHe ymeHbmmiuock Ha Ap=200 «klla. Omnpemenuts Maccy m
M3pacxoi0BaHHOro a30Ta. [Iponecc cuntaTh U30TEPMUYECKUM.

Aszot maccoit m=5 T, Harpetbiii Ha AT=150 K, coxpanun HemsMmeHHbIli 00bem V. Haiitu: 1) xommuectBo
TeoTel J, coo0ImeHHoe a3y, 2) m3MeHenne AU BHyTpeHHEH 3Hepruu rasa, 3) paboTy A, COBEpUICHHYIO
ra3om.

IIBa cocyna oamHakoBoro oOwméMa comepkaT Kuciopon. B omHOM cocynme naBienme pi=2 Mlla u
temneparypa 71=800 K, B npyrom - p»=2,5 MIla, 7,=200 K. Cocynsl coeauHIIN TPyOKOH W OXJIaTUIIU
Haxonduuicsa B HUX Kuciopon Ao temmepaTypel 7=200 K. Ompenenutb ycTaHOBUBLIEECS B COCYIax
JlaBJICHHE.

Azot maccort m=200 T pacmupsercs uzorepMudecku npu Temmeparype 7=280 K, mpuuem oObeM rasza
yBeJIMuMBaeTcsa B ABa pasa. Haiitu: 1) uamenenue AU BHYTpEHHEW SHEpruu rasa, 2) COBEpPLICHHYIO NPH
pacimpennu rasa padboty 4, 3) KOIMYECTBO TEIUIOTHI O, MOTYYEHHOE Ta30M.

Omnpenennure U3MEHEHHE SHTPOIUM TPH Tepexojie 7 T a3oTa oT odkeMa B 5 11 mpu temneparype 80° C k
o0bemy B 20 11 ipu Temmeparype 300° C.

Bogopon maccoii 6,6 T pacuiipsieTcss n300apHO 10 yABOeHHOTO o0bema. HaifTn m3MeHeHrne SHTPONUH MpH
3TOM PaCUIMPEHUH.

B BepmmHax paBHOCTOPOHHEIO TPEYTOJbHUKA CO CTOPOHONW 20 CM. pacrloiOXKeHBl TPU OJMHAKOBBIX
MOJIOKUTENBHBIX 3apsijia, 3HaueHue Kaxkporo m3 Hux 1 HKn. PaBHOnelcTByromas cui, ACHCTBYIOIIUX Ha
YETBEPTHIA 3apsll, NOMEUICHHBIM Ha CcepeluHEe OAHOW W3 CTOPOH TpeyrojbHuka, paBHa 0,6 wmxH.
OnpenenuTs 3TOT 3apsij, HAIPSHKEHHOCTh M MOTEHIIMAII TIOJIS B TOUKE €r0 PacoIOKEHHSL.

3apsa 1 HKn nepeHocuTes n3 6€CKOHEYHOCTH B TOUKY, HAXOAALIYIOCS Ha PACCTOSHUU 1 CM OT ITOBEPXHOCTH
3apsHKEHHOro Imapa paauycoM 9 cm. [loBepXHOCTHas MIOTHOCTH 3apsga mapa 10 Ki/m% omnpenenurs
coBepiiaeMyto pu 3ToM padoty. Kakas padora coBepiaercs Ha nociaeaaux 10 cm mytu?

JIBa paBHBIX OTpUIATENBHBIX 3apsaa o 9 HKi HaxonsaTes B Bone (¢ =81) Ha paccTostHUM 8CM. JPYT OT APY-
ra. OnpenenuTs HANPsDKEHHOCTh M MOTEHLIUAI TIOJI B TOYKE, PACNOI0KEHHONW HA PAaCCTOSHUM 5 CM OT 3a-
PSIOB.

Onextpod ¢ suepruei W =400 3B (B 66CKOHEUHOCTH) IBMKETCS BIOJb CUIIOBOW JTMHUH TI0 HAIIPABJICHUIO K
MOBEPXHOCTH METAJUTMYECKOH 3apshkeHHOU cdeprl paguycoM R= 10 cMm. Onpenenuts MUHUMabHOE pac-
CTOSIHHE, Ha KOTOPOE NPUOIM3UTCS 3JIEKTPOH K MOBEPXHOCTH ceprl, eciu 3apan ee q = -10 aKi.

DJIEKTPOH BBUIETACT U3 TOYKH, MOTeHIMan koTopoii 450B, co ckopocteio 190Mm/c. Kakyto ckopocTh oH Oy-
JIET UMETH B TOUKE ¢ moreHmuaioM 475B?

OnpenennTe YyCKOPSIOIIYI0 pa3HOCTh MOTEHIHUANIOB, KOTOPYIO JTOJDKEH MPOHTH B JJIEKTPUYECKOM IOJIE
SIIEKTPOH, 00Ia1ar0IIuii CKOpOCcThIO Vi=10° M/c, 4TOOBI €ro CKOPOCTH BO3pocia B 2 pasa.

Barapes u3 Tpex nmocnenoBarenbHO coenrHeHHBIX KOHIeHCaTOpoB Ci= IMK®D, C,=2Mk®D, Cs=4mKkD mosco-
enunHena k ucrounuky D/1C. 3apsa 6arapen kongencaropo q = 40MkKi. Onpenenuts Hanpspkenust Ui, U,
Us Ha kaxaoM konaeHcarope u 9J[C uctouHuka.
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Batapes u3 Tpex mociemoBaTeNbHO coequHEHHBIX KoHIeHcaTopoB Ci= IMKk®D, C,=2Mk®D, C3;=4MKD 1moaco-
enuHena Kk uctoynuky JJIC. 3apsin O6arapen xonaeHcaropos q = 40MkKn. Onpenenuts eMKOCTh OaTtapen
KOHJZIEHCATOPOB.

Cuna Toka B npoBogHuKe paBHOMEpHO pacteT oT [i=0A 10 Imnx=3A 3a 6 cexynn. Onpenenure 3apsm, mpo-
LIEANNA IO NPOBOIHUKY.

Cuia Toka B IPOBOJHHKE conpoTuBiIeHHEM R = 50 Om paBHOMEepHO Bo3pacTaeT OT lo = 0 10 Imax = 3 A 3a
BpeMs T = 6 c. OnpeienuTh BbIICIHBIIEECs B TPOBOJHUKE 33 3TO BPeMs KOJMUECTBO TEIUIOTHI.

Omnpenenuts BHYTPEHHEE CONPOTUBICHUE I' HICTOYHHUKA TOKA, €CJIM BO BHEUIHEH IIenu MpH cuie Toka [ = 4
A paszBuBaetcs momtHOCcTh Py = 10 BT, a ipu cue toka I, =6 A P, = 12 Br.

Omnpenenuts MIOTHOCTH | NEKTPUUECKOTO TOKA B MEAHOM INPOBOJE (YIENbHOE CONPOTHBICHNUE MEOH P =
17*107° Om M), eciu yebHas TEIIoBas MOIHOCTh Toka w = 1,7 Br/m>.

2 cemecmp
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13.

14.

15.

16.

B omnoponHoe mMaranTHOe mone ¢ naAyknueir B=0,1 Ti moMemniena kBagpaTHas pamka ¢ IUIOmaabpo S=25
cm?, HopMautb K TIOCKOCTH PAMKH COCTABIISIET ¢ HAIPABJIEHHEM MArHUTHOTO moJist yron 60°. Onpenenuts
BpallaloNIUil MOMEHT, IEUCTBYIOIUI Ha paMKy, €CIIU 110 HeH TedeT Tok 1A.

B onHOopomHOM MarauTHOM Tofie ¢ mHAyKIued B=0,1 Tx Haxomutcs kpyraas pamka paamycom r =0,05 m.
[I10cKOoCTh pamMKu COBNAAAaeT C HANpaBiIeHHEM JIMHUNA MarHUTHONM MHAYKIMH. ONpeaenuTh Bpallaroliuii
MOMEHT, ICUCTBYIOIIUNA HA paMKy, €CJIH 110 HEell TedeT ToK 1A.

[To mByM OeCKOHEYHO [UITMHHBIM MPSIMBIM TapalIeNbHBIM MpoBoaaM TeKyT Toku [1=40A u [,=80A omuna-
KOBOro HampasieHus. Paccrosnue mexay npoogamu 0,2 M. Onpeaennuts HHAYKIUIO B noms, cozgaBaeMo-
ro TOKaMH B TOYKE, JIS)KAIIEH Ha MPSAMOM COSIUHSIONICH 00a MPoBoa, Haxosiekcs Ha paccTosHuu r1=0,1
M JIEBEE JIEBOTO IIPOBOJA.

[To mByM OeckOHEUHO JUTMHHBIM MPSIMBIM TapalieNbHBIM MpoBoaaM TeKyT Toku [1=40A u [,=80A oauna-
KoBOro HampasiieHus. Paccrosaue mexay npoogamu 0,2 M. Onpeaenuts HHAYKIUIO B mons, cozmaBaeMo-
ro TOKaMH B TOYKE YJAJIEHHOW OT MEPBOTro MPOBOJHHUKA Ha r1=12 cM M OT BTOPOTO MPOBOJHHKA Ha 12 =16
CM.

OnpenennuTs MarHUTHYIO MHAYKIUIO B IIEHTPE KPYrOBOT'O MPOBOJOYHOIO BUTKA ¢ paauycoMm R=0,1 m, no
KOTOpOMY TedeT Tok [=1 A.

[lo mByM mapaiiensHBIM MPOBOJHUKAM JITWHOW 1=2 M KaXKIbIH, HAXOIIIMMCS B BaKyyMe Ha PacCTOSHHUH
d=10 cm mpyr ot Apyra, B IPOTHBOIOJIOXKHBIX HampaBieHusx TekyT Toku [;=50 A u [,=100 A. OnpexenuTs
CUJTy B3aUMOJIEVCTBHUS TOKOB.

B oxHOpoaHOM MarauTHOM mosie ¢ uaaykiued B=0,2 Ti HaxoauTcs mpsiMON TTPOBOIHUK JUTHHOM 1=0,15 M,
mo xotopomy Ted€T Tok [=5A. Ha mpoBomnuk neiictByer cuna F=0,13 H. Onpenenuts yrom o Mexmy
HaIPaBJIECHUSAMH TOKA ¥ BEKTOPOM MarHUTHON MHIYKIHH.

Mexay nonrocamu 3J€KTPOMAarHuTa CO34aeTcsl OJHOPOAHOE MarHuTHoe noje ¢ uaaykuuen B=0,1 Tiu. Ilo
MpoBOY JUTHHOW 1=70 cM. MOMEIIEHHOMY MEPIIEHANKYIISIPHO K HATPaBJICHHIO MarHATHOTO TMOJISl TEYET TOK
I=70A. Haiitu cuiny, AefCTBYIOILYIO HA IPOBOJ.

ONEeKTPOH, YCKOPEHHBIN pa3HOCThI0 moTeHmmanos U=0,5 kB, nBmxercs napamienbHO NPSIMOJIMHEHHOMY
JUITMHHOMY TIPOBOJHUKY Ha paccTosHUM r=1 cMm oT Hero. OnpeaenuTs Cuily, JEHCTBYIOIIYIO Ha 3JIEKTPOH,
€CJIM Yepe3 MPOBOIHUK MPOMYCTUTH TOK =1 A.

[IporoH, yckopeHHBIH pa3HOCThIO noTeHnuanoB U= 0,5 kB, BieTas B 0HOPOJHOE MarHUTHOE TIOJIE C Mar-
HUTHOM uHAyKuueil B = 2 MTn, aBrkeTcs o okpykHocTH. ONpenenuTs paguyc 3TOH OKPYKHOCTH.
[Iporon, yckopeHHBIH pasHOCTBIO oTeHIManoB U= 1 MB, Bnetaer B ogHOpoaHOe MarHuTHoe none B = 1,5
MTn. CkopocTh KaxJ0H 4YacTHIIBI HampaBjieHa MEPHEeHAMKYISPHO K HANpPaBICHWIO MAarHUTHOTO TIOJIA.
Haiitu cuny aefcTBYIONIYIO Ha KaXKOyI0 YacTHULLY.

B ogHopogHoM marauTHOM nonie B=0,1 Tn momemena kBagpaTHas paMka, MIIOCKOCTh KOTOPOH COCTaBIISAET
C HaIpaBJIEHUEM MarHUTHOTO Mot yroa a=45°. CTopoHa paMKH a=4cM. HalTH MarHuTHBINA oTok @ mpo-
HU3BIBAIOIINI paMKYy.

[IpsimoyTonbHAs pamMKa BpamaeTcsl B OAHOPOJIHOM MarHUTHOM IoJie ¢ yactoTor 12 I'm. MakcumanbHas Be-
mmunHa OJIC, nHaynupyemas B paMke, coctaBisgeT 1.5 B. Onpenennuts BETMUNHY MaKCUMaJIbHOTO MarHUT-
HOTO MOTOKA, IPOHU3BIBAIOLIETO PAMKY.

[Ipu ckopocTy U3MEHEHHMS CHJIBI TOKA B coyieHou e paBHo# 25 A/c, DJIC caMOMHIYKIIMK OKa3ajach paBHOM
75 MB. Uemy paBHa HHIYKTUBHOCTb COJIEHOUAA?

HcTounnk Toka 3aMKHYJIM Ha KaTylmKy ¢ conpoTusieHueM 10 Om u naayktuBHOCTBIO 0.5 I'H. Yepes kakoit
MIPOMEXYTOK BpEMEHH CHJIa TOKa 3aMbIKaHus JocTUTHeT 0.7 mpeaensHOro 3HaYeHNS ?

ITo 3aMKHYTOM JIEKTpUUYECKOH Iienu ¢ conpotuBieHne 25 OM tedeT Tok. Uepe3 5 Mc mociie pa3MbIKaHUS
LIENU CHJIa TOKA YMEHbIIMIIAch B 8 pa3. OnpeaenuTs HHAYKTUBHOCTD LEMH.
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HNunykTuBHOCTS coeHonaa paBHa 0.4 mIH. [Tpu kakoi cuiie TOKa SHEPTHs MAarHUTHOTO TIOJIS B COJICHOHU/IC
Oyzer paBHa 160 mIx?

Cuna Toka B 0OMOTKe coiieHouza, conepxarieii 1000 BuTkoB, paBHa 3 A. MarHuTHBIN MOTOK Yepe3 more-
peuHoe ceyeHue coneHouna cocrasisier 0.15 MB6. Onpenennuts 3HEPIru0 MArHUTHOT'O TIOJISL B COJICHOHUIE.
Haiiti pasnocts a3 A xonebaHnil ABYX TOYEK, JIEKAIIUX HA Jyde W OTCTOSIIUX Ha pacCcTOSHHH |=2 M
JpyT OT IpyTa, eCIY AJIHHA BOJIHBI A=1 M.

Ha mpinbHYO TIIEHKY MagaeT Oenblii cBeT moJl yriioM o=45° K moBepXHOCTH MmiieHKU. [Ipu kakoii HauMeHb-
e TommuHe hmin TIEHKH OTpaskeHHBIE JIyIH OyIyT OKparieHsl B xkenTsiid 1BeT (A =600 um)? [TokazaTtens
MIPEIOMIICHUS MBITEHOM BOIBI n=1,33.

Ha mnenky Tonmmuoit d=367 uM nanaet nof yriaoM ¢=30° mapajuienbHbIH My4dok Oenoro cera. [loka3za-
TeNb npenomieHus ieHkn n=1,4. B kakoii uBeT OyAeT OKpalleH CBET OTPaKEeHHBIN TIICHKON?
Cdepuueckast BoJTHA paclpoCTPAHSIIONASCS U3 TOYSIHOTO MOHOXPOMATHUECKOTO0 UCTOYHHKA cBeTa (A=640
HM) BCTpeUaeT Ha CBOeM MyTH Auadparmy ¢ KpyribiM oTBepcTreM paguyca r =0,4 mm. PaccTosHue oT uc-
TOYHHMKA JI0 SKpaHa paBHO 1M. OIpeJeNuTe pacCTOsIHAE OT OTBEPCTHs 0 TOYKU dKpaHa, rAe HaOIogaeTcs
MaKCHUMYM OCBELICHHOCTH.

CBeT 0T MOHOXPOMAaTHIECKOT0 UCTOYHHKA (A = 0,6 MKM) majiaeT HOpMaNbHO Ha AuadparMy ¢ KpyribIM OT-
BepctueM. [JJnamerp otBepcTrsa 6 MM. 3a auadparMoil Ha pacCTOsSHHM 3M OT Hee HaxoauTcs dkpaH. Ompe-
JeNTUTe, CKOJIBKO 30H DpeHens YKIaabBaeTCsl B OTBEPCTHH AnadparmMbl?

CBer ¢ JIMHOM BOJHBI A=535 HM ma/laeT HOPMAJIFHO Ha MPO3padHyro Au(pakinoHHyo pemieTky. Haiitu eé
MEPUO/I, €CJIM OAMH U3 (hpayHropepoBbIX MAKCUMYMOB BO3HHMKAET MO YoM Audpakunu ¢ = 35°.

Ha y3kyto menp najaeT HOpMalabHO MOHOXPOMATHYECKHM CBET. YTOJ OTKJIOHEHHS ITyYKOB CBETa, COOTBET-
CTBYIOIIUX BTOPOH CBETION AP PaKIIMOHHOH To0ce, paBeH 1°. CKOIBKUM JITHHAM BOJH MAJAFOIIETO CBETa
paBHa WUpHUHA 1IeIn?

AOCOIIOTHO YepHOe Teso Obuio Harpeto oT Temmeparypbl 100°C mo 300°C. HaiiTi, BO CKOJIIBKO pa3 Ipu
3TOM U3MEHWJIACh MOIITHOCTh CYMMapHOT0 U3JIy4eHuUs Tena.

Cget ¢ aauHHOM BosiHBI (0,5 MKM HOpMAajbHO HAaJaeT HA 3€PKAIbHYIO MOBEPXHOCTh U MPOU3BOAMUT HA HEE
nasnenue 4 MxITa. OnpenenuTs 9uciao GOTOHOB, EXKECEKYHIHO MaJaroNuX Ha 1cM? 3TOi OBEPXHOCTH.
MakcuMyM 3HEpPrur U3Ny4eHUsT a0COMIOTHO YEPHOTO Tela MPUXOAUTCS Ha AuHYy BoiaHBI 450 HM. Omnpene-
JIUTH TEMIIEPATYPy U SJHEPTETUUECKYIO0 CBETUMOCTh TeJa.

Kpacnas rpannma dortosddekra mis aukens pasHa 0,257 mxMm. Haiftn mymmHy BOTHBI CBETa, AIAOMIEr0 Ha
HUKEJIEBBIN JIEKTPOJ, €ClIi (POTOTOK MPEKpaIlaeTCs P 3aJepKUBAIOIIEH pa3HOCTH MMOTEHINAIOB, PABHON
1,5 B.

BonHoBass (yHKIMs, ONMCHIBaOIIass OCHOBHOE COCTOSIHHE JJICKTPOHA B aTOME BOAOPOJA, MMEET BUI
y(r)=Ae-r/a. OnpenenuTe HOPMUPOBOUYHBIN K03((PUIIMEHT A M cpelHee 3HAYEHHUE MOAYJIS KYJIOHOBCKOM
CWJIBL, ICUCTBYIOIEH Ha 3JIEKTPOH.

mam?x*

BomnnoBas q)YHKLII/ISI OCHOBHOI'O COCTOSAAHUSA YaCTULIBI B OTHOMCPHOM ITOTCHIIMAJIBHOM II0JIC U(X): — 0~ .

2
ax

- /mE
LC , UMCCT BHU] W(X):AXG , Tne a= IIOJIOKHUTCIIbHAsA ITOCTOSHHAs. I/ICHOJ'H:3yH

m 2
ypaBuenue llIpennnrepa, onpenennurte SHEPTUIO YACTUIBI B 3TOM COCTOSIHUH.
Omnpenenure, BO CKOJBKO pa3 OpOUTaIbHBI MOMEHT UMITYJIbCa AJIEKTPOHA, HaxoAsmerocs B f-cocTosHum,
OosblIe, 4eM U1 3JICKTPOHA B P — COCTOSIHUU.
O5ekTpoH B aToMe Haxonurcs B d-cocTossHuy. Onpeaenure opOUTaIbHBI MOMEHT MMITYJIbCa 3JIEKTPOHA U
MaKCHMaJIbHOE 3HaUY€HHE MPOEKIIMY MOMEHTA UMITYJIbCa Ha HAIpaBJIeHHE BHEIIHETO0 MarHUTHOTO TOJIS.
Onpenennuts BO3MOKHBIE 3HAYEHHSI MATHUTHOTO MOMEHTa 00YCIIOBIIEHHOTO OPOUTAEHBIM JIBUKEHHEM
3JIEKTpOHAa B BO30Y>KAEHHOM aToMe BOJOPOAA, €CIIM YHEPrusl Bo30yxaeHus pana 12,09 3B.
Ucnonwsys npuamun [laynm ykazaTe Kakoe MaKCUMaIFHOE YUCIIO 3JIEKTPOHOB B aTOME MOTYT UMETh
OJIMHAKOBBIMH CJICIYIONTHE KBAHTOBBIC uncia 1) n, /, m, mg; 2) n, /.

IIe 0=

B siape mzorona yrinepoga '¢C omuH W3 HEHTPOHOB MPEBpATHIICA B NMPOTOH B pedyibrare [3 -pacmaja.

Kakoe spo nmoy4msioch B pe3ysibTaTe TaKoro MpeBparieHusl.
Onpenenvre Mepuo/I MONTypacaga paaHoaKTHBHOTO U30TOIA, eCiH 3/8 Ha4aabHOTO KOJIMYECTBA Sep 3TOTO
M30TOMAa pacmanoch 3a 407 cekyHI.

o 233 - N
PajioakTHBHbIN U30TON ypana o, U mperepnesaer wiects o ¥ TpH 3 -pacnanos. Onpezaesnnre KOHEUHbIi

MMPOAYKT ACJTICHUSA U TPEACTABBTC 06H_IYIO CXCMY pacniaaa.

Kpumepuu oyenxu:
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Haumenosanue: 3ammura 1a60paTOpHBIX padoT

Ilpeocmaenenue ¢ @OC: 3a1aHMsI W/WITK BOIPOCH IS 3aIIUTHI 1a00PaTOPHBIX paboT
Bapuanmu 3a0anuii:

JIP 1: Ilposepka 0cHO8HO20 3AKOHA OUHAMUKU 8PAUAMENLHO20 OBUINCEHUS

1.
2.

AN

JlaiiTe moHATHE YITIOBOTO IMyTH U YTJIIOBOTO NEPEMELIEHHS.

HaiiTe onpeneneHue yriaioBOW CKOPOCTH, YIJIOBOrO yCKOpeHMs. Kak yrioBble XapaKTEpUCTUKH CBS3aHbI C
nuHeHbpIMU? Kak HampaBieHbl BEKTOpa YTJIIOBOIO MEpEMEIEHUs, YITIOBOH CKOPOCTH U YIIOBOTO YCKOpe-
HuUs?

Jaiite ompeneneHne MOMEHTa CHJIBI I MOMEHTAa UMITYJIbCa OTHOCHTEIHHO TOYKH BPAICHHSI, OTHOCHUTEIEHO
ocu BpateHus. KakoBo ux Hanpasienue?

JlatiTe onpenesieHre MOMEHTa MHEPIIUH MaTepHaIbHOM TOUKH, TBEpAOTo Tena. KakoB (hr3mdeckuii CMBICT MOMEHTA
HHEPITUH Tena?

Brisenure u chopmynupyiTe OCHOBHOM 3aKOH THHAMHUKH BPAIIaTeIHLHOTO JIBIKEHIISL.

Brisenure pacuetHyto popMyTy st MOMEHTa WHEPIIMU MasTHHKA OOepoOeka.

O6BHCHI/IT€, mo4YeMy Ipu BO3paCTaHUM MACCHI IMaJarolICro rpy3a BpEMs BpalllCHUA MajdTHUKAa YMCHbIIACTCA.

Kak m3menuTcss MoMeHT uHepuuH MasTHIKa O0epOeka, ecliu Tpy3bl epeIBUHYTh OIMKe K OCH BpalleHus,

Jaibllie OT OCU BpallleHUs?

JIP 2: Uzyuenue osudicenus masmuuka Makceenna

1.

2.

oW

0 00
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12.

Hatb omnpezneneHrne BEKTOPOB YIIIOBOW CKOPOCTH, YIJIOBOTO YCKOPEHUs U c(hOpMYIHPOBATh KaK OHH
HaIIpaBJICHBI.

Kak cBs13aHBI BeKTOpa JIMHEIHOTO M YIJIOBOT'O YCKOPEHUH TOUKH BpAIIAlOIIErocs Tena.

CdhopmynrpoBaTh MOHATHE MOMEHTA WHEPIIMH TBEPAOTO TEJla OTHOCUTEIBHO HEMOABHKHON OCH BPALICHUSI.
B yem 3aknrodaeTcs ero GpU3NIECKUiA CMBICT?

3anucats ¥ chOpMyIUPOBaTH OCHOBHOE YPaBHEHHE BPAILATEILHOIO ABI)KEHUS TBEPAOTO TEla BOKPYT He-
MOJIBMXKHOM OCH.

CdhopmynnpoBaTh 3aKOH COXPAaHEHHSI MOMEHTa UMITYJIbCA.

PaccMmoTpeTs aHanoruo Mexay noCTyIIaTeNIbHBIM M BPaLaTEIIbHBIM ABHKCHUSIMU.

ITo BEIOOPY mpemnonaBatesns BHIBECTU BBIPAXKEHUE IJIS1 MOMEHTA MHEPLUHU 00pyya, AUCKA, CTEPXKHS U LI1apa
OTHOCHUTEJIBHO COOTBETCTBYIOIIUX OCEH BpaIlCHMUS.

N3n0uTh yCTPONCTBO M MPUHLIKI pabOThI SKCIIEPUMEHTAIBHOM YCTaHOBKHY.

[Ipoananu3upoBaTh mporecc KojaedaTeIbHOro ABMKEHNS B CiIydae MasTHHUKa MakcBesia.

BriBectu pabouyto Gpopmyiy A SKCHEpUMEHTAIbHOIO 3HaYeHUS] MOMEHTa MHEPLUUHU MasTHHKa MakcBed-
na.

3anucarth ¥ MPOKOMMEHTHPOBATh (QOPMYIY IJIsSi TEOPETHUECKOTO 3HAYCHUSI MOMEHTA MHEPIUH MasTHUKA
Makcseia.

BriBectu pabouyro ¢popmyIty [uis MOMEHTa HHEPLMHU HAKIIaIHBIX KOJIE.

JIP 3: Onpeoenenue noxasameins aouadbamul 6030yxa memooom Knemana-/{esopma

el S
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CdhopmynupoBaTh B 4eM COCTOUT MOEIb HEaIbHOTO Ta3a.

HazoBuTe 1 oxapaktepu3yiiTe H30MPOIIECCH B Ta3ax.

B uewm 3akirogaercs aguabatHeIi nporecc? OxapakTepu3ynTe BOZMOXKHBIC BAPHAHTHI €TI0 PeaTU3aIlHH.
ChopmynupyiTe 9TO TaKOE TEIIOEMKOCTb, B TOM YHCIIE, YTO TAKOE YAEIbHAS U MOJISIpHASI TETJIOEMKOCTb.
3anumuTe MepBOe HAdaJIo TEPMOAMHAMMKH B nuddepeHunansHoi ¢popme, chopmynupyiite ero dusnde-
CKHM CMBICII.

3anuumTe ¥ MPOKOMMEHTHpYHTe ypaBHeHue [lyaccoHa B Tpex ero gopmax.

Uro Takoe mokazaTtenb aguadarsl ra3a. Uem ominngarorcst rpaduky H30TepMbl M aauadaThl?

BriBenute ypaBHenue Maiiepa.

3anumuTe YeMy paBHA YHUBEpcajbHas ra3oBas noctosHHas. Chopmynupyiite ee GU3NUECKUI CMBICIT.
ChopmynupyiiTe 4TO TaKOE YHMCIO CTENEeHeld CBOOObI MOJIEKY/bl. KakOBO YHCIIO CTeneHe CBOOOIBI s
OJTHO, -ABYX U -TPEX aTOMHOH MOJIEKYJIBI, [JI€ aTOMBI )KECTKO CBSA3aHBI MEKAY CO00i?

3anumuTe Yemy paBHa nocrostuHas bonbumana. Chopmynupyiite ee GU3MUECKHIA CMBICIT.

Kak BeIpaskaeTcs mokasaTtenb aguadarhl ra3a 4epes 4ucio cTeneHel cBoooIb1?

N3n0XuTh yCTPOICTBO 3KCIIEPUMEHTATIFHON YCTAHOBKH 1 TIOPSIIOK BBHITTOTHEHUS pAOOTHI.

H300pa3ute nuarpaMMy paccMaTpUBaeMOro B SKCIIEPUMEHTE Ipoliecca U MPOKOMMEHTHPOBATH €.
BriBectn pabouyro ¢popmyiry.

JIP 4: Onpeoenenue y0envHou menioemKocmu Memaiios MemoooM OXAadcOeHUs
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11.
12.
13.
14.
15.
16.
17.

0.

Kaxkue Tena sBnstoTcs aMopHBIME, a KaKHe KPUCTAIUTNICCKIMU?

CdhopmynupyliTe, 4TO TaKOE TEIUIOEMKOCTD, B TOM YHUCIIE, YTO TAKOE yJeNIbHAsI U MOJISIPHAS TETIIOEMKOCTb.
Kak cBsi3aHbI yaenbHas ¥ MOJISIPHAS TEIUIOEMKOCTH MEXIy coO0n?

CdhopmynupyiiTe, 4TO MOHUMAETCS MOJ YHCIOM CTeleHeld cBoOoabl MoneKylbsl. KakoBo uucno creneneit
CBOOOJBI ISl OTHO, IBYX M TPEX aTOMHON MOJIEKYJIBI, U1l CIIydasi, KOIa aTOMBI )KECTKO CBSI3aHBI MEXIY
co0oi?

3anummte GopMyiy, IO KOTOPOH MOXKHO PacCUUTATh TOIHYIO SHEPTHIO KONeOaTeTbHOTO IBUKEHUS OTHOTO
aTOMa ¥ BCEX aTOMOB, HAXOISALINXCS B OJHOM MOJIE TBEPAOTO Tela.

OpanHaKoBOMH JIM ABISETCS Pa3HOCTh TEMIIEPATYP MEXAY HAarpeThIM TEJIOM M OKpY’Karollel cpenoil B rpady-
cax llenscusa u Kensuna?

Cdhopmynupyiite 3axkon [drononra u [Itu. [IpokoMMeHTHpY#TE 00JIaCTh €70 MPUMEHUMOCTH.

Kakyto Temneparypy Ha3bIBalOT XapakTepUCTUUECKOH TeMnepaTypoit Hebas?

3anumuTe 3aKk0H oxnaxaeHus Hprorona-Puxmana.

B uem 3akmovaercd METO ONPEAEICHUs YACIbHON TEINIOEMKOCTH C MCIIOJIBb30BaHUEM KPHBBIX OXJIaXKIe-
Hus?

Kaxoit rpacdmk Ha3pIBaIOT KPHBOW OXJIAXKICHHS?

Brisenure padouyro popmyiny (19).

Kakoii Bug nMEIOT KpHUBbIE OXJIAKISHUS B MoyorapudMudeckoM Macirade?

Uznoxwute ycTpOHCTBO SKCIIEPUMEHTANBHONW YCTAHOBKH U TIOPAJOK BHITTOTTHEHUS pabOTHI.

Uznoxute yCTpORCTBO M MPUHIHUI pabOThI TEPMOIIAPHI.

Kakoe (usndeckoe siBjieHUE MOJIOKEHO B OCHOBY PabOTHI TEpMOTIaphI?

Uznoxute B yem 3akmodaercs 3¢ ekt [lenptre.

JIP 5: Onpeoenenue omuocumenbHol OUINEKMPULECKOl NPOHUYAEMOCHU MAMEPUATO8

N

JIMBIIEKTPUKH, UX BUABIL.

Ionstpusanus IU3IEKTPUKOB, BUABI IOJISPU3ALIAHN.

ITone BHYTpH IU3IEKTPUKA.

[Tone Ha rpaHune pasaena IByX AUIIEKTPUKOB.

PackpeITb CMBICT UAIEKTPUIECKOH TPOHUIIAEMOCTH CPEIBI.

JIP 6: H3yyenue yenu nepemeHH020 moKa

1.
2.

9.

10.
11.

Kaxkoil Tok Ha3bpIBaeTCs IEPEMEHHBIM?

[aiiTe ompeneneHue MITHOBEHHOTO, aMIUIUTYIHOTO U JEHCTBYIOIIETO 3HAYCHUH MepeMeHHoro Toka. Kakas
CBSI3b MEXy HUMU?

Hapucyiite n 00bSCHUTE BEKTOPHYIO AUarpaMMy IS IETH TEPEMEHHOTO TOKa C TOCIIEI0BaTEeNIbHO BKITIO-
YEHHBIMH PE3UCTOPOM, KaTYIIKON MHAYKTUBHOCTH U KOHIAEHCATOPOM.

B mocnemoBarensHoit R-L-C 1menm HampspkeHWEe Ha aKTHUBHOM DJIEMEHTE MEHSETCS TI0 3aKOHY

U, =U, sin®t . 3anuiinTe 3aKOHbI U3MEHEHUS TOKA U HANPSHKEHHUI Ha PEAKTHBHBIX JJICMEHTaX.

B nocniegoBarenproit R-L-C nienu HHAYKTHBHOE COMPOTHBIIEHUE OO0IbIIIE eMKOCTHOTO. Kak M3MEeHHTCS TOK
B IIETIH, €CJTH YaCTOTAa MUTAIONIET0 HAMIPSHKCHUS YBEITUIUTCS ?

3anummre 3akoH OMa 11 ocnenoarenbHoi R-L-C menu mepeMeHHOTo TOKa B IEUCTBYIONMINX 3HAUCHUIX
HaIpsHKEHUH U TOKOB.

UTO Ha3bIBAECTCS PEAKTUBHBIM CONPOTUBICHUEM LIETIH, OT YETO OHO 3aBUCHUT?

Uewm BBI3BaH CHBHT IO (a3ze MEXITy TOKOM U MPIIOKEHHBIM HAIPsDKEHUEM B [IeNH IepeMeHHoro Toka? Ot
Yero OH 3aBUCHUT?

B vem 3akimouaercs paznuane Gopmyna 3akoHa OMa s 1erneil MoCTOSHHOTO U MepeMeHHOro TokoB? Yem
OHO BEI3BAHO?

Kax BBIYHCITNUTE MOIIIHOCTH, BRISISIEMYIO B IIETIH TEPEMEHHOTO TOKA?

Uro HazpiBaeTCs KO3()PUIHMEHTOM MOIIHOCTH?

JIP 7: Onpedenenue y0enrbHo20 3apsaoa 31eKmpoHa MemoooM MAcHeMpPOHA

1.

2.
3.
4

Kaxue cuibl 1efCTBYIOT Ha IBHKYLIMICS 3apsi B JJIEKTPUUECKOM U MarHUTHOM HOJSX?

Urto Takoe cmia Jlopenma? Uemy oHa paBHa?

Uewm onpeaenseTcst TpACKTOpHA ABMXKEHUS 3apsyKEHHON YaCTHIIBI B 3JIEKTPOMAarHuTHOM 1ose?

KakoBa TpaexkTopus 3apspDKEHHOM 4aCTULBL, ABUKYILEHCS B OJHOPOAHOM MArHUTHOM IIOJIE, ECJIM: BEKTOP €€
CKOPOCTH TIEPIEHIUKYIJIAPEH BEKTOPY WHAYKIMH MarHUTHOTO TIOJSI? COCTABIISET C BEKTOPOM HMHIYKITHH
yTOJI, OTJIMYHBIA OT IPSAMOTo?

MoskeT 11 U3MEHUTHCA KUHETUYecKas SHEPTUsa YacTHLbI, ABWKYILIECHCS B MarHUTHOM IIOJIE, €CIH JIPYTHe
TIOJISI OTCYTCTBYIOT?

UYro Takoe MarHeTpoH?



7. B gewm 3axirodaeTcs CyIIHOCTh METOa MarHETPOHA TI0 OIMPEIEICHUIO yIETBHOTO 3apsi/ia dJIeKTpoHa?

8. Kak nBmXyTcs 37EKTPOHBI B MATHETPOHE B OTCYTCTBUH MarHUTHOTO TOJISA?

9. Uemy paBHa CKOPOCTH 3JIEKTPOHOB, JIOCTHUTIINX aHO/AA?

10. Kak 3aBuCHT pafinyc KPUBU3HBI TPAEKTOPHHU 3JICKTPOHOB OT BEIMUMHBI HHAYKIIMH MAaTHUTHOTO MOJIS?

11. Kakoe 3Ha4eHrE MHITyKITUH MarHUTHOTO ITOJI HA3bIBAETCS KPUTUIECKUM?

12. Kak 3aBUCUT aHOTHBIA TOK MarHETPOHA OT HHAYKIIMA MarHUTHOTO TIOJISt BOJTM3M KPUTHIECKOTO 3HAUCHUS?

13. Kak HampaBiieHO MarHUTHOE T10JIE€ B MarHETPOHE OTHOCHUTENHHO IIIITHHAPUIECKHUX JIEKTPOAOB BaKYyMHOTO
muona? Kak HampaBiieHO 3IeKTpUIeCcKOe T0JIe OTHOCUTETFHO MATHAUTHOTO?

14. Tlouemy B OKPECTHOCTH KPUTHYECKOTO 3HAYEHHSI TOKA COJICHOMIa aHOJHBIN TOK CIIafiaeT He cpa3sy, a MmocTe-
meHHo?

15. Yemy paBHO TabMU4HOE 3HAYCHUE YACTHHOTO 3apsiia SIeKTpoHa?

JIP 8:U3yuenue croscenus 2apMOHUYECKUX KOJeOanuil.

1. T'apmonnveckue konebanus. X XapaKTepHCTHKH.

2. Kak mpou3BoguTCs CIOKEHHE OAMHAKOBO HAIpaBJICHHBIX KOJIeOaHUH C OqWHAKOBOM dactoToi? JlaiiTe

MOSICHEHHE TI0 UCTIOIb30BAHNIO METO1a BEKTOPHBIX JUarpamM.

3. Yro takoe Ouenue? OT Yero 3aBUCUT YaCTOTa M aMILTUTYa OUCHUIA?

4. Kax HaliTH TpaeKTOPHUIO IBUKEHUS YaCTHIIbI, COBEPIIAONIEH OTHOBPEMEHHO B3aUMHO MEPIEHIUKYIIIPHbIE

KoseOaHus?

5. Yro Takoe durypsi Jluccaxy?

JIP 9: U3yuenue ssnenus unmepepenyuu ceema 8 MmOHKUX NieHKAx Ha npumepe koney Horomona

Uro Takoe uHTEpdepeHius ceera’?

KakoBsbI ycioBust MakcuiMyma U MUHIMYMa HHTEp(EepEeHIIMOHHON KapTUHBI?

UeM OTIAMYAIOTCS FEOMETPUYECKAsl U ONITUYECKAs Pa3HOCTh X0/1a ABYX JIy4ei?

Uro Takoe KOrepeHTHbIE BOJIHBI?

JaTe onpeaenenrne TOHKOM TUICHKHU ?

Kax naiiTu nieHy nefneHus mKaibl OKyJIsipa MEKPOCKOIa?

. Ilouemy komnpma HetoToHa B 6€710M CBETE pamy’KHO OKpAIIeHBI?

JIP 10: U3yuenue senenus noaapusayuu ceema. llposepxka 3axona Manioca

1. TlpuBenuTe ypaBHEHHE TUIOCKOH MOHOXPOMATHYECKOW BOJHBI B JIEHCTBUTENHLHON M KOMILJIEKCHOH (hopme,
MNPOKOMMEHTUPYHITE UX. I

NN AL =

2. Kak OpHeHTHpPOBaHbI B CBETOBOM BOJIHE IPYT OTHOCUTENBHO aApyra Bektopa £, H, N ?

W

JlaTh onpeziesicHne MOsApU3aIiK CBeTa. BRIBECTH ypaBHEHUE IUTUIICA TIOJIPU3ALIUH.
4. Ot KaKoro mapameTpa 3aBUCHT (pOpMa JUTHIICA TTONSAPHU3ANNH, U KAaKUE COCTOSHUS TOJISAPU3ANNN TIPH 3TOM
BO3HHKAOT?

_
5. O6’B${CHI/ITB, KakK JIBIKCTCA KOHCL BCKTOPa E B eBo-nm NpaBo JJUIMNTHYCCKU NOJIAPU30BAHHBIX BOJIHAX.
6. UYto Takoe eCTeCTBEHHBIN CBCT, U KaKHWC KPUBBIC OIMUCBHIBAIOT B 3TOM CJIy4ac KOHIIbI BEKTOPOB !
E.H
>

7. Yto0 Takoe II0CKOCTh KOJIeOaHW, TNIOCKOCTh MOJISIPH3aLIuH?

8. Ilouemy OOBIYHBIC NICTOYHUKH UCITYCKAIOT HETIOJISAPU30BAHHBIN CBET?

9. Yo Takoe nossapu3atopbl? YTo Takoe HECOBEPIIECHHBIN Monsipu3aTop?

10. Yro Takoe 4aCTHUHO-IOJIIPU30BAHHBIN CBET, YEM OH OTJINYAETCS OT ECTECTBEHHOr0?

11. Yro Takoe cTeneHb NOIsIpU3aLuu?

12. PacckazaTh 00 OCHOBHBIX METOJIaX MOIYYEHUS TNHEHHO-TIOISIPU30BAaHHOTO CBETA.

13. Yro Takoe paspenieHHOe HarpasjieHne noiaspuzaropa? Uto Takoe MHTEHCUBHOCTD (poHA?

14. BeiBectn popmyiy 3akoHa Mairoca.

JIP 11: Uszyuenue 3axono6 sneuthe2o homosppexma

B 4em 3akitouaetcs siBneHne BHENIHET0 (oToddexTa?

CdhopmynupyiiTe 3akoHbI BHelIHeTo hoToaddekra.

Hapucyiite n 00bsicHUTE BOJIBTaMIIEPHYIO XapaKTEePUCTUKY (OTOIIEMEHTA.

Uro Ha3bIBaeTCs 3a1€P>KUBAIOLIEH pa3HOCTHIO MOTeHIMaIOB? OT 4ero oHa 3aBUCUT?

Urto Takoe TOK HACBIIIEHHS ¥ KaK OH CBSA3aH C YHCIIOM UCIYIIEHHBIX SIEKTPOHOB?

O6mwscaute hopmyy DitHimreiina anst poTorddexra.

B 1eMm npoTuBOpeuns MeXIy KI1acCHUECKON BOJITHOBOM TeOpHUeEH cBeTa 1 3akoHaMu GoTodddexra?
O0bscHUTE PHU3MUECKUI CMBICT pa0OThI BBIXO/1a U KPaCcHOM rpaHullbl porodddexra?

Uto Ha3bIBAIOT HHTETPAILHON 4yBCTBUTENBHOCTHIO poTodieMenTa? OObACHITE METOIUKY €€ OIpeeIeHUs
B JaHHOH pabore.

JIP 12: Hccredosanue memnepamyphot 3a8UCUMOCTNY CONPOTMUBTIEHUS MEMAIA U NOJYNPOBOTHHAKA

XA B WD =
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6.
7.

Uto Takoe ymenapHas 3JIEKTPOIPOBOTHOCTS U OTYETO OHA 3aBUCHT IS METAJIJIOB U TTOJIYIIPOBOIHUKOB?
B yem 3axnrodaeTcs hu3nuecKuii CMBICT TOABMKHOCTH HOCHTENeH 3apsana? UTo u kak Ha Hee BIUACT?
OO0BAcHUTE 30HHYIO CTPYKTYPY METAIIOB, IOJTYIIPOBOTHUKOB M TUIIEKTPHKOB.

OOBSCHUTE C TOYKH 3PEHUS 30HHOUW TEOPUU TEMIIEPATYPHYIO 3aBUCUMOCTD JJICKTPOITPOBOJHOCTH CO0-
CTBEHHBIX ITOIYIIPOBOJHIKOB U METAJUIOB.

Uro Takoe SHEprusi aKTUBAIlMH COOCTBEHHBIX IONyMpoBOAHHKOB? Kak oHa ompenensercss sKCIepUMeH-
TaJbHO?

Uto Takoe ypoBeHb u 3ueprus Gepmu?

Kak onpenensercs TemmeparypHbIif KOA(QGHUIIEHT COMTPOTHBICHUS MeTasia?

Kpumepuu oyenku:

[IpuBenens! B pazuene 2

Haumenosanue: KOIIOKBUYM

IIpeocmaenenue 6 @OC: iepeveHb BOIIPOCOB
Ilepeuens eonpocoe 0na nposedenus Koai0KeUymMos
Konnoxksuym Nel

1.

2.

o

10.

11.

12.

Kunematuka MatepuanbHoil Touku. CrucreMsl otcyeta. [lepemenienue u ckopoctb. HopmaneHoe,
TaHT€HLIUAIBHOE, U TIOJTHOE YCKOPEHHE.

3akoH nHepuuy. MHepuanbHble 1 HEMHEPIHAIbHBIE CUCTEMBI oTcueTa. dusndeckoe conepkaHue
MOHSATHI MaCChI, CUJIbI, UMITYJIbCa, UMITYJILCa CHIIBIL. 2-0M 3aK0H HproToHA.

3-nii 3akoH HproToHa. BHeIIHME U BHYTpEHHUE CHUJIbL. 3aKOH COXPAaHEHUS UMITYJbCa JJIsl 3aMKHYTOU
cuctemsl Tel. [loHsATHE IIeHTpa Macc ¥ 3aKOH €T0 JBM)KEHUSI.

BpamarensHoe ABMKEHHE M €r0 KMHEMaTHUECKHE XapaKTepPUCTUKU: YIJIOBOE NEepeMeleHNe, YTIoBas
CKOpPOCTb U YIJIOBOE yCKOpeHUE. CBS3b YIIIOBBIX XapAKTEPUCTHK C TMHEHHBIMH.

JuHaMuyeckue XapaKTepUCTUKH BPAIIATEIbHOIO JBHKEHHUS: MOMEHT CHUJIbI, MOMEHT HMILYJbCa,
MOMECHT WHEPIIMU. BrIyrcieHrne MOMEHTOB HHEPIIMH TeJl IpaBuiIbHOU GopMbl. Teopema Illtetinepa.
OCHOBHOI1 3aKOH AMHAMUKH{ BpalaTeIbHOTO ABMKEHUS. 3aKOH COXpaHEHUsI MOMEHTa UMITYJIbCa.
[onsite sHepruu, paboOTHl M MOIIHOCTH. KHHeTHYeckas SHeprusi MexaHHM4YecKod cucTembl. Pabora
MEPEMEHHOMN CUJIBL.

Kunernyeckas sneprust 1 paboTta BO BpalaTeIbHOM JBHKECHHH.

[HonsTre norenmanbHoro moss. IloTeHnuansHas sHeprust MaTeprualbHOM TOYKH BO BHELITHEM CHJIOBOM
TI0JIE U €€ CBSA3b C CUJION, JEUCTBYIOIIEH Ha MaTEPUAIBHYIO TOUKY.

3aKOH COXpaHEHUs PHEPTHU B MEXaHUKE, KOHCEPBAaTUBHBIE U HEKOHCEPBATHUBHBIE CUIbl. [IpuMeHeHne
3aKOHOB COXpaHEHMs K yIPYyroMy M HEyIIpyromy yJapam.

[IpeobpazoBanus ['ammmes. MexaHWYeCKHH TPUHIUI OTHOCUTEIBHOCTUH. TeopeMa  CIIOKEHHS
CKOPOCTEH.

[TocTynatel ciennanbHON TEOPUH OTHOCHTENIbHOCTH DiHINTeHHA. [IpeobpasoBanus JlopeHna n
CJIEJICTBHS U3 HUX.

KoanoxkBuym Ne2

1.

wohw

Macca, uMIyJIbC 1 OCHOBHOM 3aKOH JUHAMHUKU B PEISTUBUCTCKOW MEXaHUKe. B3auMOCBsI3b MaccChl U
sHepruu. Kunetnueckas SHEprust B peSITUBUCTCKON MEXaHHUKE.

KonebarensHoe nBmkenne. ['apMoHmUecKoe KonedaHue U ero XapakTepucTuku. CKOPOCTh M YCKOpEHUE
MIPY TAPMOHHYECKUX KOJICOaHHSX.

CrnoxeHre rapMOHUYECKHX KOJICOaHMI OHOTO HAMPABICHUS U OJJUHAKOBOM 4acTOTHI. brueHusl.
CrnoxxeHue B3aMMHO-TIEPIICHIUKYIIPHBIX KOJIeOaHHH.

Junamuka rapmoHuveckux kosiebanuil. JuddepennmanpHoe ypaBHEHHUE TAPMOHUYECKUX KOJeOaHUH.
[IpyxuHHBIN, MaTeMaTHYECKUH U PU3NIECKUI MASTHUKH.

3aryxaromue konebanus. JuddepeHimaibHoe ypaBHEHHE 3aTyXalolUX KOJICOaHHI, €ro pelieHue u
aHaIu3.

Breinyxkaennsie konebanus. [uddepeHnmansHoe ypaBHEHHE BBIHYKICHHBIX KOJIEOAHUH, €ro perieHue
U aHau3. SIBJIEHUE pe30HaHCA.

MounekynspHas (u3vKa W TEPMOAMHAMUKA, MX OOBEKTBI U  METOABl  HCCIICJOBaHUS.
TepMmoauHaMuyeckas cuctema, €€ mapaMeTpbl U COCTOsSHHE. TepMOAMHaMHYECKHM MPOLeCC U €ro
BU/IBI.

Mojens uaeanbHOro ra3a. BBIBOJI OCHOBHOTO YpaBHEHUS MOJEKYJSPHO KHWHETUYECKOW TEOpuHu M
CJIEZICTBUS U3 HEr0. MOJIEKYIISIpHO KHHETUYECKOE TOJIKOBaHUE a0COIIFOTHOM TEMIEPaTyPHlL.



10.

11.

12.

Uwcno creneHeil cBOOOIBI MOIEKYJ. 3aKOH PABHOMEPHOTO PACIPEICIICHUS SHEPTHH 110 CTENCHIM
cB00O0IBI. BHYTpeHHss 3HEepTUs UIealbHOTO rasa.

3akoH MakcBemna JUisl pacupeeieHus] MOJIEKYJ MO CKOPOCTSM M JHEPrUsiM TEIJIOBOTO JABMXKCHUSL.
[TonsTre cpemueir apudMeTHIESCKON, CpeTHEH KBaApaTHIHON M HanboIee BEpOSTHOW CKOPOCTSIX.
BriBox 6apomerpudeckoit popmydisl u e€ ananmms. Paciipenenenve borbiiMaHa 1Sl 9aCTHII BO BHEIITHEM
MOTEHIIUATBHOM TIOJIC.

Konnoxkeuym Ne3

1.

2.

NNk

10.
11.
12.
13.

14.

MarnuTtHoe none B Bakyyme. KOHTyp ¢ TOKOM B MarHUTHOM Iojie. BeKTop MarHUTHOW HHIYKLUU.
CuitoBbIe THHAW MarHUTHOTO TTOJISL. 3aKOH AMIepa.

3akon buo-Casapa-Jlamiaca. M ero npuMeHeHne K BRIYUCICHUIO MAarHUTHBIX TOJICH MPSIMOIMHEHHOTO
MIPOBOIHHKA C TOKOM M KPYTOBOT'O TOKA.

Teopema o IUPKYIANINN BEKTOpa MarHWTHOW MHAYKIHHU (3aKOH TOJTHOTO TOKa). BuxpeBoil xapaktep
MarHuTHOro noud. llpuMeHenne TeopemMsl 0 HUPKYISINUN K PacyeTy MarHUTHOT'O TI0JI COJIEHOUA.
MarnuTHbIi TOTOK. Teopema ['aycca A1 MAarHUTHOTO I0JIS B BaKyyMe.

PaGota npu nepemenieHuN MPOBOTHNUKA C TOKOM B ITOCTOSTHHOM MarHUTHOM TIOJI€.

JIBr>KeHHe 3apsKeHHBIX YacTHIl B MarHUTHOM nose. Cuna JlopeHua. Y ckopuTenu 3apsKeHHBIX YacTHIIL.
O¢ddexT Xomra 1 ero npuUMEeHEHNE.

SBnenne anexkrpoMarautTHoW WHAYKIWA. llpaBuio Jlenna. 3akon dapanes-Jlenna (0CHOBHOH 3aKoH
3JIEKTPOMArHUTHON MHIYKIMK) U €T0 BBIBOJ U3 JIEKTPOHHBIX MPEICTaBICHUH.

SIBnenue camonHAyKUUU. THIYKTUBHOCTh. DIEKTPOABIKYILAA CUJIa CAMOMHAYKIUU. IHIyKTUBHOCTh
COJICHOUA.

Toxu npu pa3MbIKAaHUU U 3aMbIKAHUH LICTIH.

9HCpFI/ISI MAarHuTHOI'O I10JIA.

MaruuTHoe II0Jie B BCIICCTBC. MaruuTHble MOMEHTBI 3JICKTPOHOB W aTOMOB. KJ'IaCCI/I(bI/IKa]_[I/I}I
MaTepHUaJIoB 10 MArHUTHBIM cBoiicTBaM. [{namarneruku. [lapamarneTuku.

OnucaHue MarHUTHOTO TOJIS B BelllecTBe. BekTop HaMarHnyeHHOCTU. TeopeMa 0 HUPKYJIALHUHA BEKTOpa
HaMpsAK€HHOCTU MarHUTHOT'O ITOJIA.

deppoMarHeTUKy U UX CBOMCTBA. JloMeHHas npupoaa peppoMarneTusma.

KosutoxkBuym Ne4

1.

2.

&

* N

13.

14.

BriHykaeHHbIC IeKTpoMarHuTHeIE Kostebanus. JuddepeHnmanbHoe ypaBHEHHE BEIHYKICHHBIX KOJIe-
Oanwuii U ero penieHre. AMIITUTYAa 1 (ha3a BEIHYKIEHHBIX KojeOaHuil. SIBneHne pe3oHanca.

Cuctema ypaBHeHU MakcBesuia B MHTErpasibHOU U tuddepenunansHol popmax. CrnencTBus U3 ypas-
HeHuil Makcaeuia.

DJeKTpOMarHuTHbBIE BOJIHBI M UX cBoiicTBa. [uddepennunanbHoe ypaBHEHHE 3JIEKTPOMAarHUTHON BOJI-
Hbl. OHeprus BoiH. [loTok sHeprun. Bekrop YmoBsa-lIloitnTHHTa.

CaeroBas BonHa. MHTEepdepenuus crera. KorepeHTHOCTh (BpeMEHHasi U MPOCTPAHCTBEHHAs1) M MOHO-
XPOMAaTHYHOCTh CBETOBBIX BOJIH. Y CJIOBHSI MAKCUMyMa 1 MUHHMYMa HHTEHCHUBHOCTHU NIPU MHTEP(EpeH-
LIUH.

CrniocoObI TOTy4eHHs KOTePEHTHBIX BOJIH. MHTepdepeHnys cBeTa B TOHKUX TUICHKaX.

[Nonstue nudpakuuu ceeta. [lpuniun [toiirenca-Openens. Meron 308 @penens. [IpsmonunHeitHOe
pacnpocTpaHEeHUE CBETA.

Hudpakuus Opayrrodepa Ha 0THOM IIEITH.

Hudpakuus Opaynrodepa Ha 1udpakInOHHON pelIeTKE.

Pazpemaromasi cnocoOHOCTh ONTHYECKUX TPUOOPOB.

. Hucnepcust ceera. O6macT HOpMaTBLHON U AHOMATBHOW AUCIIEPCUH. DIIEKTPOHHAS TEOPHSI JUCIICPCUH.
11.
12.

[lonsTHE 0 MOsIpU3aLMU cBeTa, BUABI MoJsipu3aniu. CriocoObl MoMydYeHus MOJIIPU30BaHHOTO CBETA.
TemnoBoe uznydenne. OCHOBHBIE XapaKTEPUCTHKH TEINIOBOTO U3YUYECHHUS. 3aKOHBI TEIUIOBOTO H3IIyye-
uus: Kupxroga, Credpana-bonpumana, Buna. A6comoTHO yepHOE TEO.

KganroBas rumnoresa u ¢popmyna [Inanka. Csa3p popmysnsl [ImaHka ¢ KITacCHYECKUMH 3aKOHAMH TEILIO-
Boro usnyuenus. [lonstue o6 onTuyeckoil MUPOMETPHH.

,ZII/Ia.HeKTI/IT-IeCKOG CANHCTBO KOPITYCKYJIAPHBIX U BOJTHOBBIX CBOWCTB OJICKTPOMArduTHOT'O M3JTy4YCHHUH.
Brenmnuit poroaddekr. apnenne crera. dpdekr KomnTona u ero teopusi.

Kpumepuu oyenku:
[IpuBenens! B pasnene 2

Haumenosanue: KOHCIIEKTUPOBAaHUE JEKLIUI
Ilpeocmaenenue ¢ @OC: niepevdeHb BOIPOCOB ISl CAMOCTOSTENbHOM padoThl cTyneHToB (CPC)



Ilepeuens eonpocos onn CPC:
1 cemecTp

L.

KonebarenbHnoe JIBrokeHue. I° APMOHHNYCCKOC KoJIeOaHMEe U ero XapaKTCPpHUCTUKU. CKOpOCTI) 1 YCKOPCHUEC ITPpU
TapMOHHNYCCKUX KOJICOAHHUSIX.

2. CnoxeHue rapMOHHUYECKUX KoJieOaHUK OJJHOTO HANpaBJICHUs M OAMHAKOBOM YacTOThl. buenus.

3. CrnoxeHue B3aMMHO MEPIEeHANKYIAPHBIX KOJIeOaHHH.

4. Jlunamuika rapMOHHYecKuX koneOanuil. nddepennuansHoe ypaBHEeHHE rapMOHUYECKUX KoneOanuid. [1py-

JKUHHBIN, MATEMaTHIECKAN M PU3HUSCKHA MasSTHUKH.

5. 3aryxaroue konebanus. JuddepenunansHoe ypaBHEHHE 3aTYXalOUINX KOIEOaHUH, ero pellieHne 1 aHaju3.

6. Beinyxxaennsle xonebOanus. uddepeHnnanbHoe ypaBHEHHE BBIHYXKAECHHBIX KOJICOaHUH, ero pemeHue u

aHau3. SIBieHre pe3oHaHca.

7. BomHOoBBIE porieccsl. MexaHu3m o0pa30oBaHHA BOJH B yHpyToil cpexe. [lomepednsie u mpoaoIbHBIE BOTHBL

VYpaBHenue Oeryieii BoHbl. BenuunHbl, XapakTepU3yOLIHe BOJIHY .

8. OOpa3oBaHHE CTOSIYMUX BOJH. Y PaBHCHHE CTOSUICH BOJTHBI M €T0 aHAIIH3.

9. MonekynspHas Qu3MKa U TEPMOAWHAMMKA, UX OOBEKTHl M METOABI MCCICAOBaHMA. TepMoanHaMUYecKas

cUcTeMa: e€ mapaMeTphl U COCTOAHUE. TepMOAMHAMUYECKHI MPOLIECC U €r0 BUJBI.
10. Mopnens uneanbHOro raza. BbIBOJ OCHOBHOTO ypaBHEHHS MOJEKYJISPHO-KUHETUYECKOW TEOPUH M CIel-
CTBHA U3 HEro. MoJeKyIIpHO-KMHETHUECKOE TOJIKOBaHHUE a0COITIOTHON TEeMIIEpaTyphI.
11. UYwmcno creneneid cBOOOABI MOJNEKYJ. 3aKOH PaBHOMEPHOTO PACIIPEEICHNs] YHEPTUU TI0 CTETIeHSIM CBOOO-
Ibl. BHYTpeHHsIsI SHepTrHsl UeaIbHOTO ra3a.
12. 3akon MakcBesia A pacopeneieHUs] MOJEKYJ WIACANbHOIO ra3a Mo CKOPOCTSIM U SHEPIUsM TEIIOBOTO
nerkenns. [loHsTre 0 cpenHel apuMeTHIecKoi, cpelHel KBaIpaTHIHON U HanOosee BEpPOSTHONH CKOPO-
CTSIX.
13. BriBog Oapomerpuueckoii ¢opmyisl u e€ aHanu3. Pacnpenenenue BosbiimMana i 4acTUIl BO BHEUTHEM
MOTEHIIMATBHOM MOJIE.
14. CpenHee 4MCIIO CTOJIKHOBEHUH M CpelHssA JUIMHA CBOOOIHOrO MpoOera MoJieKyJ. SIBJIeHHE MepeHoca B
TEPMOINHAMUYECKH HEPABHOBECHBIX cUCTeMax: AH((y3Hsl, TEMIONPOBOJHOCTh, BHYTPEHHEE TPEHUE.
15. TlonsTre o BHyTpeHHEH 3Heprun Kak GpyHKIUU cocTosHuA. Teruiota U pabota kak Gopma mepemaydu IHep-
ruu. [lepBoe Ha4aIO TEPMOAUHAMUKH.
16. IlpumeHneHue MepBOro Hayasla TEPMOJUHAMHUKHU K H3ompoleccaM. PaboTa U TemIoéMKOCTh B H30MpOLEC-
cax.
17. AnmabatHslii iporiece, ypaBHenue [lyaccona. PaboTa u TermmoéMKocTs.
18. O6parumble u HeoOpatumble nporecchl. [lonstue nukna. Hukn Kapao un ero KIIJ[ ans uaeansHOro rasa.
TerutoBas ¥ XOJIOUIIbHAS MAIIUHBL.
19. Outpomnus. Bropoe Havyano TepMOAMHAMHMKH M €ro cTaTHuyecKas hHTepnperauus. Kpurtuka naeanuctuye-
CKOTO TOJIKOBaHUS BTOPOT'O Hayana TepMOJINHAMUKH.
20. Peanmpuble ra3zpl. Cuiibl MOJIEKYJISPHOTO B3auMMoOecTBUsA. YpaBHeHue Ban-nep-Baanbca. BryTpennss
SHEPIHUs pealibHOTO rasa.
21. Cpasrenue usorepMm Ban-nep-Baanbca ¢ sxcnepumenTansHeIMu. Kputundeckoe coctosinue Bemectsa. Ilo-
HsATHE O ()a30BBIX TIEpexo/ax.
22. OCHOBHBIC TIOJIOXKCHHS KJIACCUYECKOHN AJIEKTPOHHON TEOPHUH JJIEKTPOIPOBOAHOCTH METaJIoB. BEIBOJ 3a-
koHa Oma u [[xoyns-Jlenna B nud¢epeHnnanbHoi popMe U3 3JIEKTPOHHBIX NpeacTaBieHuid. Pabora BbI-
X012, KOHTaKTHAsl pa3HOCTh MMOTEHIIHAIOB, sBJieHne 3eeOeka u [lenTbe.
2 cemecTp
1. Onucanue MarHUTHOTO TOJIA B BelecTBe. Knaccuukanys MaTepruaioB 10 MarHUTHBIM CBOHCTBaM.
2. JlmamarHeTuku. DIeMEHTapHAs TEOPHs JTUaMarHeTH3Ma.
3. Ilapamarnetuku. Knaccuueckas reopus JlamxeBena. Hamaranaennocts. O60011eHre 3aK0Ha MOTHOTO TOKA.
4. ®eppomMarHeTHKH, UX OCHOBHBIE CBOMCTBA. JJoMeHHas nprpoa heppoMarHeTu3ma.
5. CBo0OoaHBIEC HE3aTYXAIOIINE U 3aTyXaIOUINe JIEKTPOMAarHUTHbBIE KoJieOaHus B KOJIe0aTeTbHOM KOHTYPE.
Huddepennumanbroe ypaBHeHNE 3aTyXalOMKX KOJIeOaHH, ero pelieHne 1 aHaln3.

6. BrIHYyXKAE€HHBIE 3JIeKTpOMarHuTHeIE KoneOanus. nddepeHnnansHoe ypaBHEHHE BEIHYKICHHBIX KOneOaHni
Y €T0 perieHrne. AMIUIUTYAa ¥ (a3a BEIHYKICHHBIX KoJieOaHwii. SIBIeHre pe3oHaHca.

7. DnekTpoMarHUTHBIC BONHBI U MX CBOMCTBA. Jn(depeHnanbHOe ypaBHEHHE DJIEKTPOMATHUTHOMN BOJHBL
Oneprus BoiH. [loTok sHeprun. Bekrop Ymosa-Iloltunra.

8. CgeroBas BonHa. nTepdhepennns ceera. KorepeHTHOCTD (BpeMeHHas! M MPOCTPAHCTBEHHAS) 1 MOHOXpOMa-
TUYHOCTBH CBETOBBIX BOJIH. Y CJIOBUS Makc. Yl MuH. IHTEHCUBHOCTH NTPU MHTEPEPEHIIHH.

9. CnocoObl momy4eHus: KOrepeHTHbIX BOTH. HTepdepeHnns cBeTa B TOHKHX IUIeHKax. [I[puMeHenne nutep-

dhepentun: naTEPPEPOMETPHI, IPOCBETICHUE ONTHUKH.



10. Ilousitue o nudpakuuu ceeta. [Ipunnumn Itoiirenca-Openens. Meron 30 Openens. [IpsmonuneiiHoe pac-
MIPOCTPAHEHHUE CBETA.

11. Hudpaxnus Opaynrodepa Ha AudpakIMOHHON pelIeTKe.

12. Nudpaxaus OpayHrodepa Ha OHOMN IIEIH.

13. Pazpemaromas cnocoOHOCTh ONTHYECKUX TPHUOOPOB.

14. TlonsTue o ronorpaduu.

15. Hucnepcwus cBeta. O0acTH HOpMaIbHOW 1 aHOMAJIEHOM THCIIEPCUH. DIICKTPOHHAS TCOPHUS AUCIICPCHH.

16. TlonsTHe 0 MOIsIpU3aLMU CBETa, BUABI MoJsipu3aniu. CriocoOb! MOMyUYeHHUs MO PU30BAaHHOTO CBETA.

17. HckyccTBeHHas ONTUYECKAsk aHU30TPOIIHS, €€ 00BSICHEHHE U IPUMEHEHHE.

18. TemnoBoe n3nmydenue. OCHOBHBIE XapaKTEPUCTUKHU TEIUIOBOTO U3IYYEHUS. 3aKOHbI TEIUIOBOTO U3ITy4EHUS:
Kupxroga, Credana-bonpimana, Buna. AGConM0THO YepHOE Teo.

19. KsantoBas runoresa u ¢popmyna [Inanka. Cszp popmynsl [Inanka ¢ KIaccH4eCKUMH 3aKOHAMH TEILUIOBO-
ro n3ny4enwus. [lorsTre 06 onTHYECKON MMPOMETPHUH.

20. [uajeKkTu4ecKkoe €IUHCTBO KOPIYCKYJIIPHBIX M BOJHOBBIX CBOMCTB 3JIEKTPOMAarHUTHOTO HM3IIyUYCHHS.
Buemrnuii potosddexr. JlaBnenne cera. dpdext KomnTona u ero teopus.

21. Tumoresa u hopmyna ae bpoiins. DkcnepuMeHTaIbHOE TOATBEPKACHHE THITOTE3bI e bpoiis.

22. CoOOTHOLIEHUE HEOIPENEIECHHOCTEN KaK MPOSIBICHUE KOPILYCKYJSPHO-BOIHOBOIO AyanusMma. [IpuHuun
MIPUYMHHOCTH B KBAaHTOBOM MexaHMKe. OrpaHM4YE€HHOCTh MEXaHWYECKOI0 IeTePMUHU3MA.

23. BomHoBas (pyHkIus U ee craTucTrueckuii cMmbici. Oomee ypaBHenue Llpeaunrepa. CraiioHapHOE COCTO-
staue. YpaBHenue penunrepa sl CTaLlMOHAPHBIX COCTOSIHUIA.

24. Yactuna B 0OTHOMEPHOW OECKOHEYHO ITyOOKOW MOTEHIMANBHOU siMe. BomHOBBIE (yHKIMH, KBAaHTOBAHHE
SHEpPTHUH.

25. TlpoxoskaeHue YacTHUIBI Yepe3 MOTeHIMaIbHbIH Oapbep. TyHHEIbHBIH 3 deKT.

26. JIuHEHBIA raApMOHUYECKUN OCLMIUISTOP B KBAHTOBOM MEXaHUKE.

27. PaszBuTHE IpencTaBieHUH 0 cTpoeHnU atoMa. Mojens atoma Pesepdopma-bopa.

28. ATOM BOAOpOJAa B KBaHTOBO MexaHWke. KBaHTOBbIe umcia ux Qusmyeckuid cMbicia. CIIUH AIEKTpOHA,
CIMHOBOE KBAaHTOBOE YHCJIO.

29. Ipunuun ITaynu. Pacnopenenenue 3J€KTPOHOB B aTOME IO COCTOSTHUSIM.

30. IlonsTHe 00 YHEPreTUIECKUX YPOBHAX MOJIEKY. CIIEKTPhI MOJIEKYJI.

31. CnoHTaHHOE M BBIHYXJECHHOE H3Iy4deHue. JIazeprl U UX MpUMEHEHNE.

32. TloHsTHE O KBAHTOBBIX CTATUCTHKAX. Pa30BOE€ MPOCTPAHCTBO. DeMeHTapHas stueiika. [ImoTHOCTE cocTos-
Huii. Pactipenenenue gactuil o coctostausaM (boze-Oitumreitna, @epmu-/upaxa).

33. TemmoeMKOCTh KpUCTAITNYECKOM perneTku. 3akoH JrononTta-I1tu. KBaHTOBas TEOpHS TEIIOEMKOCTH.

34. KgsanrtoBas Teopusi CBOOOJHBIX 3JICKTPOHOB B MeTajuie. PacnpeneneHue cBOOOIHBIX 3JCKTPOHOB TI0 3HEP-
T'UsIM B 3aBHCHMOCTH OT TemiiepaTypsl. Pacnipenenenne @epmu-upaxka. BHyTpeHHss SHEPTUs U TEIJI0EM-
KOCTb 3JIEKTPOHHOTO T'a3a B METaJLJIC.

35. DneKkTponpoBOAHOCTh METAIIOB. CBEPXITPOBOANMOCTb.

36. PacuiernyieHne dHEPTreTHUECKUX YPOBHEH M30JMPOBAHHBIX aTOMOB M BOSHMKHOBEHHE DHEPTETHYECKHUX 30H
npu 00pa3oBaHUK KPUCTAUIMYECKOH pemeTky. JleJieHne MaTepruaoB Ha METaJUIbl, IOJTYIPOBOAHUKY U U~
INEKTPUKH.

37. TlonynpoBOJHUKHU, UX COOCTBEHHAs s MPUMECHAs MPOBOAUMOCTE. TemmeparypHas 3aBUCUMOCTh ITPOBOIM-
MOCTH TIOJIyTIPOBOTHUKOB.

38. IlousTHE O p-TI-TIepexoJie CBOMCTRA P-TI-Iiepexoa U ero BoJIbTaMIIepHas XapakTepucTHKa. JIMoabl.

39. ®oTo3IeKTpUYECKUE SIBICHUS B OTYIPOBOIHHUKAX.

40. CocraB u xapakTepucTUKH sapa. Pazmep saep. CBoiicTBa u npupoaa aIepHbIX CHIL.

41. [edext Macchl M SHEPTUH CBA3U sIIpa.

42. 3aKOHOMEpPHOCTH M MPOUCXOKACHUE allb(a-, OeTa-, raMMa- U3ITyuYeHHIH aTOMHBIX SIIEp. 3aKoH paguo-
aKTHBHOTO pacraja.

Kpumepuu oyenku:

[IpuBeneHnsl B pasnene 2

Haumenosanue: sx3aMmeH

IlIpeocmaenenue 6 @OC: iepeveHb BOIIPOCOB

Ilepeuens eonpocoe onsa npogedenus IK3amena:

1. Bsenenue: npenMer GU3NKK U €€ CBSA3b C APYTUMHU JTUCIUILTUHAMHA. MeTOAbl (PU3NYECKUX HCCIIeIOBaHUMA
(ombIT, TUIIOTE3, IKCIIEPUMEHT, TEOPHSs ). B3aMMOCBS3b (DM3UKY U TEXHUKHU.



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

23.

24.

25.

26.

27.
28.
29.
30.
31.
32.

33.

[NoHsATHE TPOCTPAHCTBA ¥ BPEMEHU B KiIaccHueckol gu3uke. CHCTEMBI OTCYETA. IEPEMEIEHIE U CKOPOCTb.
HopManbHoe, TaHTeHIIMaNbHOE U MTOJTHOE YCKOPEHME.

[lonsatue cocTosHus B Kilaccuueckoil mexaHuke. OCHOBHas 3a/jaya AMHAMUKW. 3akoH MHepnuu. MHepuu-
aJbHbIE U HEMHEPLHAJIBHBIE CUCTEMBI OTcYEeTa. PUBHYECKOE COAEP/KAHUE OHITUM MacChl, CHIIbI, UMITYJIb-
ca, AIMITyJIbCa CHJIBI, 2-if 3aKoH HploToHa. BHab! B3anMOIEHCTBHIA, TOHATHE O CIJIaX WHEPIINH.

3-it 3akoH HptoToHa. BHemHne u BHyTpEeHHHE CHIIBI. 3aKOH COXpPAaHEHHS UMITYJIbCca U 3aMKHYTOH CHCTe-
MbI Ten1. [ToHATHe IIeHTpa Macc M 3aKOH €ro JABMKEHUS.

[lonsTne sHepruu, paboTel M MOIIHOCTU. KuHeTHueckas sHeprus MexaHWuecKod cucreMmsbl. Pabora mepe-
MEHHOM CHJIBI.

[Tome xak dopMa mMaTepuu, OCYIIECTBIIAIONIAS CHIIOBOE B3aUMO/IEHCTBIE MeX Ty dacTuiamu. [lorsTre mo-
TeHIUaIbHOTo nousl. [loTeHnmanpHas sHeprust MaTepruaibHON TOYKM BO BHELIHEM CHUIIOBOM II0JIE U €€ CBS3b
C CHJIOW, NEHUCTBYIOIIEH Ha MaTepHANBHYIO TOUKY (Ha IpUMEpe TPaBUTAI[IOHHOTO TIOJIS).

3aKOH COXPAaHEHUS SHEPTrUU B MEXaHMKE, KOHCEPBATHUBHBIE 1 HEKOHCEPBATUBHBIE CICTEMBI.

BpamarensHoe nBMKEHHE M €r0 KHHEMATHYECKHE XapaKTEpPUCTUKU; YTIIOBOE MEpeMElIeHNe, YIiIoBas CKO-
POCTB U yTiIoBoe ycKopeHue. CBs3b YTIIOBBIX XapaKTEPUCTHK C JINHEHHBIMHU.

JuHaMuyeckue XapakTepUCTHUKU BPAIATEIbHOTO IBHKEHUSA: MOMEHT CHJIbl, MOMEHT HMMITYJ1bCa, MOMEHT
MHEpLYU. BrluuciieHne MOMEHTOB MHEPIIMH TeJ TpaBuiIbHOU (hopMbl. Teopema IlITeitHepa.

OCHOBHOI1 3aKOH AMHAMUKHU BpalllaTelbHOTO ABMKEHUS. 3aKOH COXpaHEHUSI MOMEHTa UMITYJIbCa.
Kunerndeckas sHeprus ¥ paboTa BO BpamaTeIbHOM ABHKEHUH.

KonebarensHoe nBmkenue. 'apMoHHYeckoe KoyiebaHUE W ero XapakTepucTHKH. CKOPOCTh U YCKOpEHHE
MIPH TAPMOHHYECKUX KOJICOAHMSIX.

CrnoxkeHre rapMOHUYECKUX KOJICOaHUI OHOTO HAMPaBICHUS U OJMHAKOBOM 4acTOTHl. buenusl.

CrnoxeHue B3aMMHO-TIEPIICHIUKYIIPHBIX KOIeOaHH.

Junamuka rapMoHudeckux kojeOanuii. JuddepeHnmanbHoe ypaBHEHUE TapMOHUYECKUX KOJeOaHUM.
[IpyxuHHBIN, MaTEMaTHYECKUH 1 (HU3UUECKUI MasITHUK.

3aryxaromue xKonebanns. uddepeHnmansHoe ypaBHEHHE 3aTyXalOMUX KOJIEOaHW, ero penleHne U aHa-
3.

Brnyxnennsie konebanus. [JuddepeHuunansHoe ypaBHEHHE BBHIHYKICHHBIX KOJICOaHWH, €ro pelieHue u
aHanu3. SIBeHUE PE30HAHCA.

BonHoBble mporieccsl. Mexanu3m o0pa3oBaHHs BOJH B YNpyroi cpexae. [lonepeunsle U mpoaoibHbBIE BOJI-
Hbl. YpaBHEHHUE OeryIiiel BOJHbI. BeIrunHbl, XapaKTepU3yIOIIUE BOJIHY.

OO0pazoBaHue CTOSIYMX BOJIH. Y paBHEHHE CTOSTUEH BOJHBI M €T0 aHAJU3.

[IpeobpazoBanus ["anumes. MexaHUYeCKUH MPUHIIAI OTHOCUTENBHOCTU. Teopema CIIoKeHHUsSI CKOPOCTEH.
OBOIONHS BO33PEHUN Ha CBOWCTBA MPOCTPAHCTBAa M BpeMeHH. [locTynarsl cniennaibHON TEOPHH OTHOCH-
TesibHOCTH DiHITelHa. [IpeoOpasoBanus JlopeHua u cineacTBUs U3 HUX.

Macca, UMIyJIbC U OCHOBHOW 3aKOH JIMHAMUKH B PEIIATUBUCTCKON MeXaHUKe. B3auMoCBs3b Macchl U 3HEp-
run. Kunetnueckas 3Heprusi B pesATUBUCTCKONW MeXaHUKe. [ paHuIbl TPUMEHUMOCTH KJIACCHYECKON Mexa-
HUKH.

MonekynsapHas ¢u3uka U TepMoanHAMUKA. VX 0OBEKTHI M METOIBI HCCIENOBaHUA. TepMOIMHAMUYECKAs
CHCTEMa; ee TTapaMeTphl U COCTOAHUE. TepMOAMHAMUYECKH MPOIECC U €T0 BHUJIBI.

Mopenp uaeanbHOro raza. BrIBOJl OCHOBHOrO ypaBHEHUSI MOJIEKYJISIPHO-KUHETUUYECKOM TEOPUU U CIIEH-
CTBUS U3 HETO. MOJIEKYIISpHO-KHHETHIECKOE TOIKOBaHUE a0COIOTHOM TeMIIepaTyphl.

Uucno creneHeit cBOOOABI MOJIEKYJT. 3aKOH PAaBHOMEPHOTO pacIpeeseHUs] SHEPTUH 10 CTENEHSIM CBOOO/IBI.
BryTpeHnHss sHeprusa uaeaIbHOro rasa.

3akoH MakcBesia A paclupeAesieHus MOJIEKYJ HMICAIBHOrO Ta3a MO CKOPOCTSIM U 3HEPrUsiM TEILIOBOTO
nBkeHus. [ToHsTre o cpefHel apudMeTHUECKON, CpeiHel KBaIpaTUIHOW W Haubosee BEpOSITHOW CKOPO-
CTSIX.

BriBog Oapomerpudeckoit popmyiisl 1 ee aHanu3. Pacnipenenenne bonbiimMana asst yacTuIl BO BHEIIHEM T10-
TEHLIUAIBHOM TI0JIE.

CpenHee 4HCIIO CTONKHOBEHUH U CPeaHss JUIMHA CBOOOIHOTO Tpodera MoJeKys. SIBjieHns mepeHoca B Tep-
MOJIMHAMHUYECKH HEPABHOBECHBIX cucTeMax: Ju(Qy3us, TEIIONPOBOIHOCTL, BHYTPEHHEE TPEHUE.

[lonsiTHe 0 BHyTpeHHel 3Hepruu Kak (yHKIUU cocTosHMs. Temtora u padora Kak GopMsl Heperadn dHep-
run. [lepBoe Havano TepMOJMHAMUKH.

[Ipumenenune mepBoro Havyajga TEPMOAMHAMUKH K U30mpoieccaM. PaboTa 1 TEMI0eMKOCTh B H30TIPOIIECCax.
AnmnabatHbIN niporiecc, ypaBHenue Ilyaccona. Pabora u TemmoemMKocTb.

OO6patumble 1 HeoOpaTumble nporiecchl. [lorstue rukia. [Hukn Kapro u ero KIIJ ans maeansHOTrO Tasa.
TerutoBas 1 XOJIOMIbHBIE MAIIWHBI.

OHnTponus. Bropoe Hauaio TEpMOAMHAMUKH U €0 CTATUCTHYECKAs MHTEPIIPETALIHsL.



34.

35.

36.

37.

38.

39.

40.

41.

42.
43.

44,

45.
46.

47.

PeanbHbie Ta3pl. CHITBI MOJICKYJIIPHOTO B3aUMOACHCTBHS. Y paBHeHHEe BaH-nmep-Baanbca. BayTpennss
SHEPTHUsI peaNbHOIo rasa.

CpaBuenue uzorepM Ban-nep-Baanbca ¢ sxcniepumentansasiMu. Kputnueckoe cocrosiaue BeriectBa. [lo-
HATHE O (a30BBIX MEPEXOaax.

DnexTpocTaTuka. 3aKOH COXpaHeHus 3apsana. 3akoH KymoHa. DieKTpocTaTHUecKoe MoJie U ero HalpsHKeH-
HOCTb. [IpuHIIUI Cyneprno3uluy MOJICH.

[ToTox BekTOpa HampsikeHHOCTH. Teopema OcTporpaackoro-I'aycca nmst 3J€KTPOCTaTUYECKOTO OISl B Ba-
KyyMe U IpUMEeHeHne e€ JIJIs pacdeTa IOJIeH.

PaGota cmit 37eKTpoCTaTHYeCcKOoro Mo MPHU TiepeMelieHnH 3apsiaa. [loHsTre mupKyIsSIun BeKTopa Hanps-
>KeHHOCTH 1oJs. [IoTeHIInanbHOCTD AIEKTPOCTATUYECKOTO OIS,

[ToTennuanbHas sHEPrus 3apsjaa U MOTSHIMAN MOJS B HEKOTOpOoM Touke. PasHocTh moteHImanos. CBs3b
MEX/Ty HaIPsHKEHHOCTHIO AJIEKTPUIECKOTO IO U TOTEHITHAIOM.

JVDIeKTpUKY ¥ UX THUIBI. DIIEKTPOHHAS ¥ OpHUEHTAIMOHHAS mosipu3amus. Bexrop momspuzanuu. Hanps-
’KEHHOCTb TOJIS B TUAJICKTpUKE. JUdaeKTpudecKas IpOHUIIAEMOCTh CPEIbL.

Pacnpenenenuie 3apsiioB B MPOBOJHUKE, MOJIE€ BHYTPU MPOBOAHUKA U y €ro moepxHocTu. [IpoBogHuku B
JIEKTPOCTATUIECKOM TIOJIE.

DNEeKTPOEMKOCTh YEIMHEHHOTO MPOBOAHNKA. KOHIEHCATOPEI.

DHeprusi CUCTEMbI HETIOABIKHBIX TOYEYHBIX 3apsJIOB, 3apSXKEHHOTO IMPOBOIAHHUKA, SIEKTPHYECKOTO TIOJSL.
OO0beMHas TNIOTHOCTH SHEPTHH.

DNEeKTPUIECKUN TOK M €T0 XapaKTEPUCTUKH: CHJIa TOKA, IJIOTHOCTh TOKA. Y CJIOBHUS CYIIECTBOBAHMSI MTOCTO-
sTHHOT'O TOKa. CTOpOHHUE CHIIBI.

DIEeKTPOABIDKYIIAs cUjia HICTOYHHUKA Toka. Hampsoxenue.

3axon OMa /17151 OJTHOPOJHOTO yYacTKa LeNd. DJIEKTPUUECKOE CONPOTUBIIEHHUE, YIEIbHOE COITPOTUBIICHNUE.
3akoH OMa [1J1s1 HEOIHOPOJHOTO YYacTKa LEIU.

3akon oy - Jlenma. Pabora n momuocTh Toka. KI1J1 ncrounmka Toka.

Kpumepuu oyenku:
[IpuBenens! B pazaene 2

Haumenosanue: 3a4€T ¢ OLEHKON
Ilpeocmaenenue ¢ @OC: niepeueHb BOIIPOCOB
Ilepeuensv 6onpocoe onsa npogedenusn 3auema:

15. MaruauTHOe nosie B BakyyMe. KoHTyp ¢ TOKOM B MarHuTHOM nose. Bektop marautHoi naaykuuu. Cu-
JIOBBIE JINHUU MarHUTHOTO MoJist. 3aKoH Ammepa.

16. 3axon buo-Casapa-Jlamtaca. M ero npuMeHeHre K BBIYMCIEHUIO MATHUTHBIX TOJEH MPSIMOJIMHENHOTO
MIPOBOJHMKA C TOKOM M KPYTOBOI'O TOKA.

17. Teopema 0 HMPKYJALMK BEKTOpPa MarHUTHOM HMHAYKLIMHU (3aKOH IOJIHOTO TOKa). BuxpeBoit xapakrtep
MarHMTHOTO TTOJIS.

18. IIpuMeHeHue TeopeMbl O HUPKYJISIIH K pacyeTy MarHUTHOT'O TI0JIsI COJIEHOU/IA.

19. MaruuTHbIN oTOK. Teopema ["aycca 111 MarHuTHOTO TOJIS B BaKyyMe.

20. Pabota npu nepemMeneHuy NpOBOIHUKA C TOKOM B IOCTOSIHHOM MarHUTHOM TIOJIE.

21. [IBwxeHune 3apspKeHHBIX YacTHIl B MarHUTHOM nosie. Cuina JlopeHna. Y ckopuTtenu 3apsKeHHBIX YaCTHIL.

22. D¢dext Xomia 1 ero MpuMEHEHHeE.

23. SIBnenue snexktpomMarHuTHOW wHAyKnuu. llpaBuno Jlenna. 3akon dapanes-Jlenna (0CHOBHOH 3aKOH
3JIEKTPOMAarHUTHON MHIYKIIMK) U €70 BBIBOJ U3 JIEKTPOHHBIX MPEICTaBICHUH.

24. SInenne caMOMHIYKIMH. HIYKTUBHOCTh. DNEKTPOABMKYIIAS CHJIa CAMOWHAYKINU. IHIyKTHBHOCTh
COJICHOUJA.

25. Toku npu pa3sMbIKaHUH U 3aMbIKAHUH 1ETH (C BBIBOJOM (hopmyin).

26. DHepryus MarHUTHOTO TOJISL.

277. MaraurtHoe 1oJie B BelecTBe. MarHUTHbIE MOMEHTHI JIEKTPOHOB U aTOMOB. BEKTOp HaMarHNW4eHHO-
ctu. Teopema 0 IUPKYJAIUN BEKTOPA HAMPSDKEHHOCTH MarHUTHOTO TTOJIA.

28. Knaccudukauus MaTepruanoB 10 MarHUTHBIM cBoiicTBaM. Jnamarneruxu. [lapamarnernku. deppomar-
HETHKH U HX cBoOicTBa. JloMeHHas mpupoaa ¢peppomMarHeTusma.

29. CBo0OoIHBIE HE3aTYXaIOIINE U 3aTYXAIOIINE JICKTPOMArHUTHEIE KOJeOaHus B KOJIeOATEIPHOM KOHTYPE.
HuddepennmanbHoe ypaBHEHNE 3aTyXalOMIUX KOJICOaHHIA, €ro pelieHue U aHaJH3.

30. BeiHyX/1€HHbBIE 3JeKTpOMaruuTHole KoneOanus. Auddepennunansaoe ypaBHeHHE BBIHYKICHHBIX KOJIe-
OanHwnii u ero penieHre. AMIITUTyAa 1 (haza BEIHYKIEHHBIX KojiebaHui. SIBnenue pezoHaHca.



31.

32.

33.

34.
35.

36.
37.
38.
39.
40.
41.

42.

43.

44,
45.
46.

47.

48.

49.
50.
51.

52.
53.
54.
55.

56.
57.

58.
59.

60.

61.
62.
63.
64.
65.
66.
67.
68.

69.

Cucrema ypaBHeHMI MakcBesula B HHTErpajabHON U quddepeHinanbaoi popmax. CieacTBus U3 ypas-
HeHuld MakcBena.

DJeKTpOMarHuTHBIE BOJHBI M UX cBoiicTBa. duddepennmanbHoe ypaBHEHHE IEKTPOMArHUTHONW BOJ-
HEL. DHeprus BoyH. [loTok sHeprun. BekTop YMmosa-IlotinTrHTa.

CeetoBas BosHa. MHTEepdepenusa cBera. KorepeHTHOCTh (BpeMEHHAs M TPOCTPAHCTBEHHAS) M MOHO-
XPOMAaTHYHOCTh CBETOBBIX BOJIH. Y CJIOBUSI MAKCUMyMa U MUHUMYMa HHTEHCHUBHOCTHU MPU WHTEP(EpeH-
L1H.

CrniocoObI OTy4eHHs KOTepPEeHTHBIX BOJIH. IHTepdepeHys cBeTa B TOHKUX TICHKaX.

[Tonstne mudpakuu ceera. [puanum [ rofirenca-Openenst. Merox 3ou Openens. [IpsmonnHeliHOe
pacnpocTpaHeHHE CBETa.

Hudpakuus Opaynrodepa Ha 0THOM IIEITH.

Hudpakuus Opaynrodepa Ha 1udpakIInOHHON pelIeTKe.

Pazpemratomas crmiocoOHOCTh ONTHIECKUX MPUOOPOB.

Hucnepcus ceeta. O6nacTi HOPMaIbHOM U @aHOMAJILHON IUCTIEPCHU. DJIEKTPOHHAS TEOPHS AUCIIEPCHH.
[onsTHE 0 MOsipU3anMy cBeTa, BUABI oJsipu3anin. CiocoObl MOMy4YeHus MOJIIPU30BAaHHOTO CBETA.
TennoBoe nznyuenue. OCHOBHbIE XapaKTEPUCTUKHU TEINIOBOTO U3Ty4YeHNUs. 3aKOHBI TEIJIOBOTO U3JIyde-
nus: Kupxroga, Credpana-bonbimana, Buna. AGconroTHO yepHOe Teo.

KsanroBas runoresa u ¢popmyna [Inanka. Cs3p popmynsl [Inanka ¢ KITacCHIeCKUMHU 3aKOHAMH TETLIO-
Boro m3ny4eHus. [loHsaTue 06 oNTHYECKOW MTHPOMETPHH.

JunanexTuyeckoe eIMHCTBO KOPITYCKYJISPHBIX U BOJHOBBIX CBOMCTB 3JIEKTPOMAarHUTHOTO U3ITy4EHUSI.
Buemnuii potosddexr. JlaBnenue cera. Dpdext KomnToHa u ero teopusi.

PasButne npencrapinenuii o crpoeHun atoma. Mopens aroma Pesepdopaa-bopa.

l'umoTesa u hopmyna e bpoiins. DkcriepuMeHTaIbHOE TOATBEPKISHIE THITOTE3bI 1e bpoiis.
CooTHolIEHNE HEONPEAETECHHOCTEN KaK MPOSIBIIEHUE KOPILY CKYJISIPHO-BOJIHOBOTO Ayanu3ma. [IpuHnmn
MPUYNHHOCTH B KBAHTOBOM MexaHHKe. OTpaHMYEHHOCTh MEXaHUYECKOTO IETEPMUHU3MA.

BonroBas ¢ysakmms u ee cratuctudeckuii cMeici. O0mee ypaBaenue Llpenunarepa. CrannoHapHoe co-
crostHue. YpasHeHue llIpenunrepa Ui CTallMOHAPHBIX COCTOSHUM.

Yacrtuia B OqHOMEPHOH 0€CKOHEYHO TITyOOKOH MOTEHITHAIEHOM siMe. BomHoBbie GpyHkmu. KBanToBa-
HUE SHEPIUu.

[IpoxoxaeHre 9acTHIbl Yepe3 MOTeHIIUANBHEIN Oapbep. TyHHENbHBIN AP QeKT.

JInHeHbI rapMOHUYECKUN OCLIMILISATOP B KBAHTOBOM MEXAHUKE.

ATOM BOZIOpO/ia B KBAaHTOBOM MexaHuke. KBaHTOBbIE uncia U ux puzndeckuit cMpici. CIIUH AJIEKTPOHA,
CIIMHOBOE KBAaHTOBOE YHCIIO.

ITpunnun Iaynu. PactipeneneHue 31€KTPOHOB B aTOME 110 COCTOSTHUSIM.

[TonsiTHE 00 3HEPreTHUECKUX YPOBHIX MOJIEKYJl. CIIEKTPbI MOJIEKY.

CrioHTaHHOE W BBIHYKJEHHOE M3ITydeHue. Jlazephl 1 uX mprMeHeHHe.

[TonsiTHe 0 KBaHTOBBIX CTaTUCTHKAaX. Pa30BOE MPOCTPAHCTBO. DJIEMEHTapHas siuelika. [ImoTHoOCTh co-
crostHU. Pacnpenenenne gactur mo coctosiausaM (boze-Oitnmteitna, ®epmu-/lupaka).

TerutoemMKkocTh KpHucTaInyeckoi pemretku. 3akoH Jromonra-IItu. KBantoBas Teopus TEMIOEMKOCTH.
KBanToBas Teopusi cBOOOIHBIX MEKTPOHOB B MeTaiute. Pacnipenenenne cBOOOAHBIX JIEKTPOHOB 110
SHEPIHsIM B 3aBUCHUMOCTH OT Temneparypsl. Pacipenenenune @epmu-/lupaka. BHyTpeHHss sHeprus u
TEIJIOEMKOCTh JIEKTPOHHOTO raza B MeTaJlIe.

ONEeKTPONpPOBOIHOCTE METAIUIOB. CBEPXIPOBOIUMOCTE.

Pacoiennenue sHEpreTHYECKUX yPOBHEN N30IMPOBAHHBIX aTOMOB M BOSHUKHOBEHHE YHEPTETHUECKUX
30H P 00Pa30BaHUU KPUCTAJUIMIECKOW pelieTky. [lenenne MaTepruaioB Ha METaJUIBI, MOTYIPOBOIHH-
KU U AWRJICKTPUKH.

[onmynpoBogHHUKH, MX COOCTBEHHAs! U IPUMECHAS IPOBOIMMOCTb. TeMiepaTypHas 3aBUCUMOCTb ITPO-
BOAMMOCTH ITOJTyTIPOBOJHUKOB.

[TonsTHe o p-n-nepexose U ero BoJbTaMIEpHas XapaKTepUCTHUKA. JJNObI.

DoTO3IeKTpUYIECKHE ABJIECHHS B IOTYTIPOBOIHHUKAX.

OmnwucaHre MarHAUTHOTO TIOJIS B BenecTBe. Kiaccudukanuys MaTeprualioB 1Mo MarHUTHBIM CBOMCTBaM.
JunamarneTuku. DaeMeHTapHas TeOpHs JUaMarHeTU3Ma.

[Tapamarneruku. Knaccuueckas reopus JIaHxeBeHa.

deppoMarHeTHKy, MX OCHOBHBIC CBOMCTBA. JloMeHHast ipupoa heppoMarHeTisma.

CocTaB 1 XapaKTepHUCTHKA si/pa.

3aKOHOMEPHOCTH U POUCXOKICHUE ab]a-, OeTa-, raMMa-u3IydeHUI aTOMHBIX si7iep. 3aKOH paJnoaK-
THBHOTO pacraja.

SnepHble peakliiu ¥ 3aKOHBI COXPaHEHUSI.



70. Peaxnus aenenus siapa. [ToHsATHE O SIACPHON SHEPTETHKE.
71. Peakuus cuHTe3a aTOMHBIX saep. [Ipobiema ynpaBisieMbIX TEPMOSIIEPHBIX PEaKLIUi.
72. DnemeHTapHbIC YacTHUITHL. [IpoOiieMbl cOBpeMeHHOM (PH3UKH.

Kpumepuu oyenxu:

[IpuBenensl B pazzuene 2



2. Kpurtepun u mKkajabl oueHMBaHUS
JU11 KOHTPOJIBHBIX MEPONPUATUN (TEKYIIEro KOHTPOJISl) YCTaHABIMBAETCSI MUHUMAIbHOE M Mak-
CHUMaJIbHOE KOJMYECTBO 0OAJUIOB B COOTBETCTBMM ¢ TaOnuued. KoHTposibHOE MeponpusTHe cuuTaercs
MPOIIEHHBIM YCIEIIHO MPU yCIOBUU Habopa KoJIM4YecTBa 6asIoB HE HMYKE MUHUMAIILHOTO.
PesynbraT 00ydeHHs MO JUCLUIUIMHE CUUTAETCS JOCTUTHYTHIM IIPHU YCIEIIHOM HPOXO0XKICHUU
00yYaroImuMCs BCEX KOHTPOJIBHBIX MEPOIIPHUITUIN, OTHOCSIIUXCS K JAHHOMY Pe3yJIbTaTy 00yUeHHs.

Paszoenwvt Konuuecmeo 6annos
OUCUUNTIUHBL Popma Konmpon min | max
1 cemecmp
1 JIP 2: [IpoBepka OCHOBHOI'O 3aKOHA JIMHAMUKHU BpallaTeIbHO- 4 6
r0 ABM)KEHUS
2 JIP 2: : I3ydyeHue nBI>KEHUSI MasiTHUKa MakcBesia 4 6
4 JIP 3: OnipezeneHue rmokasaTelnsi ainadaThl BO3ayXa METOJIOM 4 6
Knemana-/Iezopma
4 JIP 4: Onpenenenue yJaenbHON TEMJIOEMKOCTH METaJNIOB Me- 4 6
TO/IOM OXJIAXKACHUS
1-3 Komnoksuym Nel 11 20
4 KomnokBuym Ne2 11 20
1-5 OpoHTaTBHBIN OMPOC IO PEIICHUIO IOMAIIHUX 3a7a4 16 26
1-5 KoHncnektupoBanue jekiuii 6 10
HUmoeo 3a I cemecmp 60 100
2 cemecmp
5 JIP 5: OnpeneneHne OTHOCUTENbHOW AUAIEKTPUUECKOU IPO- 4 6
HUIIAEMOCTH MaTEepUAJIOB
5,7 JIP 6: V3yueHue nuenu nepeMeHHOro Toka 4 6
6 JIP 7. OnpeneneHue yJIeabHOTO 3apsia JIEKTPOHA METOJIOM 4 6
MarHeTpoHa
7 JIP 8: V13yueHue cliokeHHsl TapMOHUYECKUX KOJIeOaHMl. 4 6
8 JIP 9: Vzydenue siBIE€HUS UHTEp(QEPEHIMH CBETa B TOHKHUX 4 6
IUIEHKaX Ha npuMepe kosen HeroToHa
8 JIP 10: N3y4yenue siBneHus nojispusanuu ceera. [Iposepka 3a- 4 6
KoHa Mamntoca
9 JIP 11: V3y4eHue 3akoHOB BHeIHero ¢poro3ddexra 4 6
10 JIP 12: VccrnenoBaHue TeMIEpaTypHOl 3aBUCUMOCTH COIPO- 4 6
TUBJICHUS METaJUIa U MOITYIPOBOAHHUKA
4 Komnokuym Ne3 8 16
4 Komnoksuym Ne4 8 16
4-7 DpOHTAIBHBIN ONPOC 10 PEMICHUIO JOMAIIHUX 3a1a4 6 10
4-8 KoncnektupoBanue nekiuit 6 10
Umoeo 3a 2 cemecmp 60 100
Utoro 120 200

[Ipu onleHMBaHMU pe3yIHTATOB OOYUYEHHS MO AUCLMILIMHE B XO/1€ TEKYILEro KOHTPOJIS ycreBae-
MOCTH HUCHOJB3YIOTCS CIeIyIolue KpUTepuH. MakcuMallbHOE€ KOJHMYECTBO OalljIOB BBICTABISETCS
oOyuJarolemMycs Mpu BHIMOJIHEHUH BCEX IOKa3aTelied, AOMyCKAlOTCsl HECYIIECTBEHHbIE HETOYHOCTH B
U3JI0KEHUU ¥ 0(OPMIIEHHH MaTepHuaa.

Haumenoesanue, o6o-
3Hauenue

Ilokazamenu evicmagieHUs MUHUMATILHOZ0 KOJIUYECMEA 0ANN08

Jlaboparopnas

3anaHusl BBIIOJHEHBI HAMOJIIOBUHY. [IpucyTcTBYIOT cepbhE3nble ommnbOku. [Ipone-




Haumenoesanue, 06o-
ITokazamenu evicmagienus MUHUMAIBHOZ0 KOJIUUECMEA DAIN06

3HA4YeHue

pabora MOHCTPHUPOBAaH yJIOBJIETBOPUTEIbHBIN YPOBEHD BIAJICHUS MaTEpUAJIOM.
[IposiBneHBl HU3KUE CIIOCOOHOCTU MPUMEHSTh 3HAHUS U YMEHUS K BBIIOJHEHHUIO
KOHKPETHBIX 3aJJaHUM.
Ha 3amure naboparopHoii paboThl JaHbl MPAaBUIIbHBIE OTBETHl HE MEHEE YeM Ha
60% 3a1aHHBIX BOIIPOCOB
[TponemMoHCTpUpOBaH yAOBIETBOPUTENIBHBIN YPOBEHD BIIaICHUS MATEPHATIOM.

KomnokBuym
Jlanbl mpaBUIIbHEIE OTBETHI Ha Ooiiee 60% BompocoB

OpoHTaTBHBIN

OIPOC TI0 perie-

[TpaBunbHO perieno 6omee 60% 3anau
HUIO IOMAIIHUX

3aj1a4
KoHcnektupoBa- | 3aKOHCIIEKTUPOBaHbl BCE 3aJaHHble TeMbl. [IpHCYTCTBYIOT MHOIOYMCIIEHHBIE
HUE JEKIUH OLIMOKH: MO COJCPKAHUIO, OTCYTCTBYIOT PUCYHKH, CXEMBI, IpaduKu

[TpomexyTodHasi aTTecTanus Mo AUCIHUILTUHE TPOBOAUTCSA B OpME IK3aMeHa M 3a4eTa C OICH-
KOIl.

Ix3amen

DK3aMeH NPUHUMAETCS 110 TEOPETUUYECKOMY U IIPAKTUYECKOMY MaTepHually 1-ro cemecrpa.

Ha sx3amene ctyneHT BeIOMpaeT cede OMIIeT, coepiKalinii 1Ba TEOPETHIECKUX BOIIPOCA U OJTHY
3ajady, ¥ roToBUTCA B TedeHne 60 MunyT. [lociie 3TOro oH oTBe4YaeT NpenogaBaTellto 10 COAEPIKAHUIO
TEOPETUYECKUX BOIIPOCOB OMJIEeTa, a TAK)KE Ha JOMOJIHUTENbHBIE BOIpockl. Kpome 3Toro, oObsicHsAET
X0J pemeHue 3anauu. IIpu nomydyeHnn oLeHKN «HEYIOBIETBOPUTEIBHO), CTYACHT IIEPECAAET IK3aAMEH
B OIOBOPEHHBIE C MPENOJaBaTeIeM CPOKU. B ciaydae, ecnu CTyJeHTa He yAOBJIETBOPSET NOJy4CHHAs
OLIEHKA, OH IMHUUIET 3asBJIECHUE HAa UMS PEKTOpa, Ha KOTOPOM CTaBSAT CBOIO BU3Y: JIeKaH/AMpEKTOp (a-
KyJIbTETa/MHCTUTYTA, HA KOTOPOM 00ydaeTcs CTyJeHT, U nekaH ¢dakynprera MuEH. ITocne nony4enus
COIJIacHs PEKTOPA CTYAEHT COINIACOBBIBAET CPOKH IIEPECIAYU C NIPENOAaBaTeIeM, BEAYIUM 3aHATHE.

HpI/I OLICHUBAHWUU PC3YyJIbTATOB 06y‘IeHI/IH o JUCHUIIIIMHE B XOI€ HpOMe)KYTOqHOﬁ aTTeCTallun
HCIOJIB3YIOTCA CICAYIOINUE KPUTCPUHN U IIKaJIa OUCHKH

Ouenka Kpumepuu oyenku
[IpaBuibHO BBINOJIHEHBI BCe 3aAaHus. [IpoaeMOHCTpUpOBaH BBICOKHN
«OTIIUYHO» YPOBEHb BiaJieHus: MaTepuaioM. [IposiBiIeHbI TPEeBOCXOAHBIE CIOCOOHOCTH

TPUMCHATH 3HAHUSA 1 YMCHUA K BBIIIOJIHCHUIO KOHKPCTHBIX 3aJaHui

[IpaBunbHO BBITIOSHEHA Oouiblas 4acTh 3anaHui. [IpucyTcTByrOT HE3Ha-
yuTenbHble omMOKU. [IpoeMOHCTPUpPOBAaH XOPOUIMIT YPOBEHb BIIaJICHUS
MatepuanoM. [IposiBiIeHbI cpeiHUe CITIOCOOHOCTH MPUMEHSATh 3HAHUS U
YMEHUS K BBIINIOJTHEHUIO KOHKPETHBIX 3aJaHUI

«XOPOIIIO»

3a7aHus BBINOJIHEHBI OoJiee yeM HamoJoBUHY. [IpucyTCTBYIOT cepbé3Hble
omnOku. [IpogeMoHCTpUpOBaH yIOBIETBOPUTEIbHBIN YPOBEHb BIIaJICHUS
MatepuanoM. [IposiBiIeHbl HU3KHE CIIOCOOHOCTH NMPUMEHATH 3HAHUS U
YMEHHsI K BBIIIOJHEHNUIO KOHKPETHBIX 3a/IaHAN

«YOOBJICTBOPHUTECIBHO»

3anaHus BBIIIOJHEHBl MEHEE YeM HamosioBUHY. [IpomeMoHCTpupoBaH He-
YJIOBJIETBOPUTEIIBHBIN YPOBEHD BIaJeHUs MatepuasioM. [IposiBieHb! Heno-
CTaTOYHBIE CIOCOOHOCTH MPUMEHSTh 3HAHWS U YMEHHUS K BBIMOJTHEHUIO
KOHKPETHBIX 3aIaHUH

«CHEYOOBJCTBOPUTECIBHO»

3auem c oyenkou
Jl1is momy4eHust 3a4era CTYJIeHT JOJKEH: BBIIOJIHUTH U CAATh Bce 1abopaTopHbie paboThI (OTUe-
THI ¥ TEOPHIO), TPEAYCMOTPEHHBIE TpaPUKOM; CAATh KOMIOKBUYMBI NeNe 3 1 4; mpoJeMOHCTPUPOBATh




HaBBIKM PELIeHHUs 3a/1a4 1o TeMaM: «MarHuTHoe nosue», « NeKTpOMarHUTHbIE KojaeOaHsl U BOJHBDY,
«BomHoBas onTuka» «3aKOHBI TEIUIOBOTO M3JIy4YECHHU»; IMPEACTABUTh KOHCIEKTHI JIeKuui. IIpu moiry-
YEHUU CYMMBI OQJIJIOB HI)KE MUHUMAJIBHOTO 3HAYEHUS, CTYJIEHT 0 JOTOBOPEHHOCTH C IMperoaaBare-
JEM IepecnacT KOJUIOKBUYMBI M JAEMOHCTPHUPYET HABBIKM PEIICHUS 3a1ad 10 YKa3aHHBIM TeMaM B
IIPUCYTCTBUM IMpENojaBareist. JTy K€ HPOUEAypY HPOXOAUT CTYJEHT, JKENAIOINUNA MOBBICUTH CBOIO
OLICHKY.

HToroBasi oLeHKa 10 JTUCIHMITIMHE MOXET OBITh BBHICTABJICHA HA OCHOBE PE3yJIbTATOB TEKYIIETO
KOHTPOJISI € UCIOJIb30BAaHUEM CIEAYIOIIEH IIKAJIBL:

Ouenka Haopano 6annos
«OTIUYHO» 95-100
«XOPOILIO» 85-94

«yJIOBJIETBOPUTEIIHHO 60-84
«HEYAOBJIETBOPUTEIILHO <59

3aueT ¢ OLEHKOHN BBICTABIIAETCS 110 COBOKYIHOCTH PE3YJIbTaTOB TEKYILErO0 KOHTPOJIS yCIeBae-
MOCTH BO 2-M CEMECTpE.

[Tpu oueHuBaHMM Pe3yNbTATOB OOYUYEHHSI MO JUCHUUIUIMHE B XOJ€ MPOMEKYTOYHON aTTeCTAIlN
UCIOJIB3YIOTCS CIIEYIOIINE KPUTEPUH U LIKAJIA OLICHKU

Ouyenka Kpumepuu oyenku
[IpaBunbHO BBINOJIHEHBI BCe 3aaaHus. [IponeMoHCTpUpOBaH BBICOKHN
«OTIIUYHO» ypPOBEHb Bia/ieHus: MaTepuaioM. [IposiBieHbI IPeBOCXOAHbBIE CHOCOOHOCTH

MPUMCHATH 3HAHUSA U YMCHUS K BBIITOJIHCHUTIO KOHKPCTHBIX 3aJaHuM

[IpaBuabHO BbINOJHEHA OoJbllas yacTh 3ajaHuil. IlpucyTcTByr0T HE3Ha-
yuTeNbHbIe OMUOKH. [IposeMOHCTpUpPOBaH XOpPOWINi YPOBEHb BIIAJCHUS
MatepuaioM. [IposiBiIeHbI cpeiHUEe CITIOCOOHOCTH MPUMEHATh 3HAHUS U
YMEHUS K BBIIIOJHEHUIO KOHKPETHBIX 3aJaHUN

«Xopouo»

3asaHus BBINOJIHEHBI Oosiee 4eM HamnosoBuHY. IIpucyTcTBYIOT cepbé3Hble
omnOku. [IpoieMOHCTPUPOBAH Y/IOBIETBOPUTENbHBIM YPOBEHb BIIaJICHUS
MatepuanoM. [IposiBiIeHbl HU3KHE CIIOCOOHOCTH NMPUMEHATh 3HAHUS U
YMEHUS K BBIIOJTHEHUIO KOHKPETHBIX 3aJaHUI

«YOOBJICTBOPHUTCIILHO»

3anaHus BBINOJIHEHbBl MEHEE 4YeM HamojioBUHY. IIpopgemMoHCTpupoBaH He-
YAOBIIETBOPUTENBbHBIM YPOBEHDb BlIaJAcHUA MaTepuanom. IIposBieHsl Heno-
CTaTOYHbIE CIIOCOOHOCTH TNMPHUMEHSTh 3HAHUS U YMEHHUS K BBINOJIHEHUIO
KOHKPETHBIX 3aJJaHUM

«HEYOOBJCTBOPUTCIBHO»
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