MUHUCTEPCTBO HAVKHU U BBICIIET'O OBPA30OBAHMS POCCUMCKOM ®EIEPALIMNA

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE
OBPA3OBATEJIbHOE YUPEXJIEHUE
BBICIHIEI'O ObPA3OBAHIA

«BPATCKHUH I'OCYJAPCTBEHHBIV YHUBEPCUTET»

Kadeapa maremaTuku U GpU3NKHU

YTBEPXIAIO:

[IpopekTop no yuebHoii paboTe
E.N. JlykoBHHKOBa

« » 2018 .

PABOYAS ITPOI'PAMMA JTNCIUAITINHBI
PU3NKA

b1.5.13
CIIEHUAJIBHOCTD

23.05.01 HazemHbIe TPAHCTIOPTHO-TEXHOJIOTHYECKHE CPEACTBA

INPOI'PAMMA CIIEIIMAJIMTETA

IMoagbeMHO-TPaHCIOPTHBIE, CTPOUTEJIbHBIE,
JTOPO’KHBIE CPEeICTBA 1 000PYy/I0BaHUE

KBanudukainus BeIITyCKHUKA: UHKEHEP



COJAEP)KAHUE ITPOI'PAMMBI

1. TIEPEYEHD IIVTAHUPYEMBIX PE3YJIbTATOB OBYYEHUA 11O
ANCHUIVIMHE, COOTHECEHHBIX C IINTAHUPYEMbBIMHU
PE3YJIIBTATAMHU OCBOEHMUSA OBPA30BATEJIBHOU ITPOI'PAMMBbI

2. MECTO JUCHUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM
ITPOI'PAMMBbI

3. PACIHIPEJAEJIEHUE OBBEMA JUCHUIIJIUHBI ..............................occoal.
3.1 PacnpeneneHue 00béMa UCHHUILTAHBI IO POPMAM OOYUCHUS. . ...vveenrenrenniarerannnnns.

3.2 Pacmnpenenenune 00béMa TUCIUIUIMHBI IO BUAAM YUEOHBIX 3aHITHH U
1300121 (01517 100 Lo Z A PSSR

4. COAEPKAHUE JUCHUIIJIMHDBI ........ ... i

4.1 PacnpeneneHue pazaeioB JUCHUILTUHBL IO BUIaM YYEOHBIX 3aHATHH ..........ceeeuenn..
4.2 CopepkaHue TUCHUTUIHHBI, CTPYKTYPHPOBAHHOE IO PA3/IC/IaM U TEMAM ..................
4.3 JTaOOPATOPHBIC PAOOTB .....veuttetententeententeane et eate et eteaae et enseaneeeeaneeeennenns
4.4  TIPAKTHUCCKHE BAHITHS. .. uvvennseenseenneeenseeneeeaaeeneeaaesenaeeaneeeaeeaneeanseenneennes
4.5 KoHTpoabHbIE MEPONIPUSITUS: KYPCOBOM MPOEKT (KypcoBasi paboTa), KOHTPOJIbHAs
PA00Ta, PI P, PedePaT. ...

5. MATPHUIIA COOTHECEHUS PA3JEJIOB YYEBHOMN JUCIIATLINHBI
K ®OPMUPYEMBIM B HUX KOMIIETEHIIUAM U OLHEHKE
PE3YJIBTATOB OCBOEHUSA JUCHUIIVIMHDBI ...

6. IEPEYEHb YYEBHO-METOIUYECKOI'O OBECHHEYEHUS 1151
CAMOCTOSATEJIBHOU PABOTHI OBYYAIOIIUXCHA IO IUCHUIIJIIMHE

7. IIEPEYEHDb OCI—[OBHOI?I M JJOIIOJIHUTEJBbHOM JUTEPATYPBI,
HEOBXOJIMNMOMU JJIA OCBOEHUA JUCHUIIJIMHBI.................................

8. TEPEYEHB PECYPCOB MH®OPMAIIMOHHO —
TEJEKOMMYHUKAIIMOHHOM CETH «AHTEPHET», HEOBXOJINMBIX
TSI OCBOEHUS AUCTIMTIIIMHDL ...,

9. METOIAUYECKHUE YKA3AHWUS JJIs1 OBYUAIOLIUXCS ITO OCBOEHUIO
JUCHHIITIHHDBL. . . ... e
9.1. Meroauveckue yKa3aHusl Il 00y4JarONIHXCs MO BBITTOJIHEHUIO 1a00paTOPHBIX paboT
9.2. Meroauyeckue yKa3aHHsl 10 BBIMOJTHEHUIO KOHTPOIBHOM PAOOTBI ....o.uvenveeieennennee.

10. TIEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOT U1, UCMOJIL3YEMBIX
MPU OCYIIECTBJEHNUHM OBPA3OBATEJBHOI'O MPOLIECCA T10
TIACHMIITIMHE ...

11. ONUCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bI, HEOBXOIMMOI
JUUIS1 OCYILECTBJIEHUSI OBPA3OBATEJBLHOI'O TPOLIECCA MO
TUCIHUATLIAHE

IIpunosxkenne 1. DoHJ OLEHOUYHBIX CPEACTB AJIS IPOBEIAEHUSA IPOMEKYTOUHON
aTTeCTAllMU OO0YHAIOUIUXCS MO JHUCIMIIIHHE . .. euvue ettt eenaneeeneaaeanns
Ipuioxenne 2. AHHOTaUs paboYel MPOTPAMMBI TUCIIMIIITHHDBL «....ueneeeneeneeneenennenannes
IMpunoxenne 3. [I[poTOKOI O TOMOJHEHHUSIX U U3MEHEHUSAX B pabodeil mporpaMme. ..............
Ipunoxenne 4. DoH ONEHOYHBIX CPEACTB JJIsI TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH
NEOIDIN% (00201 8] 070 : (P

26

27

27
27
71

72

72

74
89
90



1. IEPEYEHb IIJIAHUPYEMbIX PE3YJIBTATOB OBYYEHMUSA IIO JUCHUIIIMHE,
COOTHECEHHBIX C IIUVIAHUPYEMBIMU  PE3YJIIBTATAMHU OCBOEHUA
OBPA30BATEJIbHOI ITPOI'PAMMBI

Bujg nesTeabHOCTH BBIITYCKHUKA

I[I/ICHI/IHJ'II/IHa OXBAThIBA€T KPYI' BOIIPOCOB, OTHOCAIIHUXCA B OCHOBHOM K IIPOHU3BOJACTBCHHO-
TCXHOJIOTUYCCKOMY BUOY HpO(l)eCCHOHaHLHOﬁ ACATCIIBHOCTH BBIITYCKHUKA B COOTBCTCTBUH C KOM-
NETCHUUAMMA U BUAAMU ACATCIBbHOCTHU, YKa3aHHBIMU B y‘le6HOM IIJ1aHC.

eab AMCIUATUIMHBI

Cozmanne 6a3bl U1l U3y4YeHUs: 00nenpodecCHOHATBHBIX M CIICIUATBHBIX UCIUIUINH, (OpMU-
POBaHME LIETOCTHOTO MPEACTABICHUS O (PU3UIESCKUX 3aKOHAX OKPYKAIOIIETO MUPa B UX CIUHCTBE U
B3aMMOCBSI3M, 3HAKOMCTBO C HAyYHBIMH METOJIaMH IO3HaHMS. DOPMHPOBAHUE y CTYICHTOB IOJI-
JMHHO HAayYHOTO MHPOBO33PEHUS, MPUMEHEHHE MOJIOKEHUH (PyHIaMEHTaIbHONH (HU3UKH MPH CO-
3IaHUM W UCIIOJIb30BAaHUM HOBBIX TEXHOJIOTHH MPHU pa3pabOTKe, a TAKXKE MPHU IKCIUTyaTallUH MO b-

CMHO-TPAaHCHOPTHBIX, CTPOUTCIIbHLIX, JOPOKHBIX MAlllMH U 060py;:1013aH1/1;1.

3aga4u AUCHHUILIMHBI

— IOJY4YEHHUE CTYICHTaMH JIOCTaTOYHO MIMPOKOH TEOPETHUECKOM MOATOTOBKH B 00sacTH (hr3u-
KU, TI03BOJIAIOLIEH OpUEHTUPOBATHCS B TOTOKE HAYYHOU U TEXHUUYECKOW MH(POpMALIUY;

— YCBOEHHME OCHOBHBIX (DM3MYECKHX SBICHHNA M 3aKOHOB (DU3UKH, METOJOB (PH3MUECKOTO HC-
CJIeZIOBaHUs, ABJISIOIIMXCS 0a30i MpU AajgbHENIIEM pellieHUH IPOM3BOJICTBEHHBIX 33134,

— (hopMupoOBaHHE MPABHIBLHOTO MOHUMAHUS TPAHHIl IPUMEHUMOCTH PA3IUYHBIX (HU3NIECKUX
IIOHSITHH, 3aKOHOB, TEOPUH U YMEHHUS OLICHUBATh CTEIEHb JIOCTOBEPHOCTU PE3YJIbTATOB, IIOJyUYEH-
HBIX C IIOMOILBIO YKCIIEPUMEHTAIbHBIX METOA0B HCCIECIOBAHUSA.

OCHOBC OpFaHI/ISOBBIBaTI)
CBOM TpyHA, CaMOCTOSITENb-
HO OLIEHHUBATL PE3YJIbTaThI
CBOCH JIeATEeILHOCTH

Kon Conep:xanue Ilepedyenb mIaHMpyeMbIX Pe3yJbTATOB
KOMIIeTEeHI[UH KOMIIeTeHIHH 00y4eHHUsI MO AUCUUILINHE
1 2 3
OIIK-4 CHOCOOHOCTH K caMooOpa- | 3HATh:
30BaHHUIO M HCIOJIb30BAHUIO | — OCHOBHBIE €CTECTBEHHOHAYUHbIE 3aKOHBI, COCTaB-
B MpPaKTUYECKOW JesTeNb- | Jistoune GpyHIaMEeHT COBPEMEHHON TEXHUKU U TeX-
HOCTM HOBBIX 3HAaHUH W | HOJOTHMIA;
YMEHHUH, B TOM 4YHCIIE B 00- | ymeTh:
JACTAX 3HAHWH, HEMOCPel-| — mpuoOperaTh C MOMOIIBbIO HH(OPMAILMOHHEIX
CTBCHHO HC CBS3aHHBIX CO | TEXHOJOTHM M HMCIIOJb30BaTh B MPAKTUYECKON Aesi-
cepoit TpOYeCcCHOHATBHOM | TeIbHOCTH HOBBIE 3HAHUS M YMEHHS;
JESATEIBHOCTH BJIAJ€Th:
- METOJJaMM IOMCKa U 00paboTKM HMH(pOpMaLUU B
HOBOM ITpeIMETHON 00JI1aCTH.
OIIK-5 CIIOCOOHOCTh Ha HAYYHOM | 3HATH:

— paznuyHble PU3NYECKHE U MaTeMaTUYeCKUe MO-
JIEJIA ¥ CTaHAApTHBIE IPOTPaMMHBIE CPEACTBA KOM-
IBIOTEPHOTO MOJIETUPOBAHUS, OCHOBBI MPHUKIAJ-
HBIX AUCLHUIUIVH,

yMeTh:

— QHAJIU3UPOBATh CBOM BO3MOXHOCTH, aJalTHPO-
BaTbCsl K M3MEHSAIOIIMMCS YCIOBMSIM, NEPEOLEHU-
BaTh HAKOIUIEHHBIH OIIBIT;

BJIAJETh:

— KyJbTYpPOH MBILUIEHHSI, 0000I11aTh U aHATU3UPO-
BaTh MH(QOPMALIMIO, IOCTABUTD LI€Jb U BHIOpATH ITy-
TH €€ JJOCTHXKEHUSI.




2. MECTO JJUCIAIIJIMHBI B CTPYKTYPE OBPA3OBATEJIbHON ITPOT PAMMABI

Hucnunmuna b1.6.13 «®u3uka» oTHOCUTCS K 0a30BOM 4acTH y4eOHOTO TUTaHA.
Juctummba «®Pusnka» 0a3upyercs Ha 3HAHUSAX, IMOTYYCHHBIX MPU W3YYCHHH y4eOHBIX IHC-
IIUTIJTMH OCHOBHBIX 00I1€00pa30BaTeIbHBIX MMPOTPAMM.
OCHOBBIBasICh Ha U3YYCHUU TUCHHILTNH, «DU3NKA» MPEICTABISICT OCHOBY JUIS U3YUCHHS TAKUX
JTUCIUTIINH Kak: «be30macHOCTh )KU3HEICATeILHOCTH Y, «JleTan MallliH U OCHOBBI KOHCTPYHUPOBa-
HUs», «[ uaApaBIuKa U THAPOMTHEBMOTIPUBOY, «COMPOTUBIICHUE MATEPHAIIOBY U JP.
Takoe cUCTEMHOE MEXIUCIMILUIMHAPHOE M3yYEHHE HAIpaBJICHO Ha JOCTIKEHHE TPeOyeMoro
®I'OC ypoBHS MOATOTOBKH MO KBATH(PUKAIIUHN CTICIIHATIUCT.

3. PACIIPEJEJIEHUE OFBEMA TN CHUIIJIMHBI

3.1. Pacnpeneiienne 00bemMa AUCHUILTUHBI 10 (popMaM 00ydeHUst

Tpyooemxocmo Oucyuniunsl 6 Hacax Kypcosaa Buo
paboma npoljne-
] )
o y : 3 \é (npoekm), srcymou-
Dopma g 2 S, 3 x S Kon- Hou am-
o0yuenusn 2, g =, § ~ | £ =3 :‘ mponenan | ocma-
g s S S| s3] 5|58 paboma
S | = S¢| S| 28| S81(8¢%3 ’ yuu
Q S~ 2| £/ 88| §8 edpepam
S0 085 |89 28| B SE S5 T gramm
| O |R3|ITF| N |RARSCsy pre
1 2 3 4 5 6 7 8 9 10 11
Ounasn _ _ _ _ _ _ _ _ _ _
3aouHast 1,2 - 612 56 12 28 16 538 1k DK3aMeH
3aouHan (ycko- _ _ _ _ _ _ _ _ _ _
peHHOE 00yUeHIe)
O4Ho-3204Has _ _ _ _ _ _ _ _ _ —

3.2. Pacnpenenenne o0beMa JMCOMIIMHBI IO BUAAM Y4eOHBIX 3aHATHH M TPYA0EMKOCTH

— 3a04Has (popMa o0ydyeHHsA

6m.u. 6 Pacnpeodenenue
Tpyooem- | unmepaxmusnoii, no Kypcam, uac
Buo yueonwvix sanamuii Kocmb, aKmueHoil, ’
yac UHHOBAUUOHHOIL 1 2
dopmax, uac
1 2 3 4 5
|. KonTakTHasi padoTa 00y4arouuxcs ¢ mpe-
nojaBartejeM (BCero) 56 20 20 36
Texunn (k) 12 4 4 8
Jlaboparopubie pabots! (JIP) 28 10 16 12
IpaxTryeckue 3ansarus (113) 16 6 - 16
KouTposnbHas pabora (kp) + _ + _
WHauBuyansHbIe KOHCYIbTAIIMA + _ + +
I1.CamocTosiTeIbHAS padoTa 00y4aIOLIUXCS
(CP) 538 - 223 315
IToaroroBka k j1ab0paTOpHBIM paboTam 78 _ 23 55
[ToaroTroBka K MPaKTHYECKUM 3aHITHIM 100 _ _ 100
IToaroroBka K 3a4eTy 40 - 40 —




IMoAroToBKka K 9K3aMEHY B TEUCHHE CEMECTpa 200 — 100 100
BrimmorHeHNE KOHTPOJIBHON PabOTHI 120 _ 60 60
I11. IIpoMeskyTOYHAN ATTECTAIUSA 3aUET - + +
JK3aMEH 18 — 9 9

OO6w1ast TPyI0EMKOCTh IUCIMILIMHBI Jac. 612 252 360
3ad4. eJl. 17 8 9

4. COOEP) KAHUE JUCIIUITJIMHBI

4.1. Pacnpeneﬂenne pa3xejioB THCHUILIMHBI IO BUAAM y‘leﬁHbIX 3aHATHH

- IS 3204HOH (pOpMBI O0yUeHHS:

Buowt yuebnuvix 3anamuii, 6K110uas camo-
" CHMOAMENbHYI0 padbomy 00yuarowuxca u
) doemkocms (uac.)
a3- Tpy- mpy
g’eﬂa Haum ZH oéanue doem- yueOHble 3aHAMUA camo-
u pazoena u Kocmb cmosi-
me- mema OuCUUnJIUHb (uac) aabopa- | RPAKMU- | menbHaA
Mbl JIeKYUu | mopHvle yeckue paboma
pabomst | 3quamus | ©00yua-
wuxcs
1 2 3 4 5 6 7
1. | MexaHuka 133 3 4 118
1.1 | KunemaTrnka NOCTYNaTeNbHOTO W Bpalia- 117 0.3 1 0.4 10
TEJNBHOTO ABMKCHHUS
1.2 I[I/IVHaMI/IKa MPSIMOJIMHEHHOTO M KPUBOJIH- 137 0.3 1 0.4 12
HEHWHOTO JBW)KEHUS
1.3 | Hedopmarmms ten. 3akon ['yka. Tperne 12,7 0,3 - 0,4 12
1.4 | Jlunamyka BpaIiaTeabHOIO JBHXKECHUS 16,7 0,3 2 0,4 14
1.5 | 3akoHBI COXpaHCHHS 18,7 0,3 2 0,4 16
1.6 MexaHquvCKHe KojcOanus (KHHEMaTHKa 117 0.3 1 0.4 10
KoJie0aHMil)
1.7 MexaHqu\:'CKHe KojeOaHus (IUHAMMKa 117 0.3 1 0.4 10
KOJIeOaHMiN)
1.8 | MexaHnuyeckue BOJIHbI 10,7 0,3 — 0,4 10
1.9 | MexaHuka )XHUIKOCTEN U ra30B 12,7 0,3 — 0,4 12
1.10 | DnemMeHTHI crienuaibHONH TEOPHH OTHOCHU- 12.7 0.3 3 0.4 12
tenpHOCTH (CTO)
2. | Moaekyasipnas pusuka u 112 2 6 4 100
TEPMOAUHAMMKA
2.1 | TepmogmHammuyeckas cucTema.
Mopenb uaeaNbHOTO Ta3a W €ro ypaBHe- | 14,2 0,2 1 1 12
HUE COCTOSHUS
2.2 | BHyTpeHHs SHeprus WIEaTbHOTO Tasa. 187 0.2 1 15 16
IIepBoe Haya0 TEPMOAMHAMHUKHI
2.3 | Bropoe Hayano TepMOAMHAMHKH. 19 05 1 15 16
DHTpONUs
2.4 | DjeMeHTH CTATHCTHYECKOI bm3uku 15,5 0,5 1 — 14
2.5 | SIBneHus mepeHoca B TEPMOAMHAMUYECKU
HEPABHOBECHBIX CHCTEMax 16,2 0.2 2 B 14
2.6 | PeanpHble rasel. VYpaBHeHue Ban-nep-
Baanbca 14,2 02 - - 14
27 | TBepabie tema. Kpucrawmmdeckue u 3 3
amopdHbIe Tela 14,2 0.2 14




3. | DJIeKTpOMAarHeTu3m 123 3 6 4 110
3.1 | DnekTpuyecKoe MmoJyie B BaKyyMe. 114 2 _ 0.4 9
Teopema I'aycca
3.2 | Dnekrpudueckuii moteHnuan. Pabora cui
3JIEKTPOCTATUYECKOIO OIS 11,4 1 B 0.4 10
3.3 | OnekTpuueckoe MoJE€ B BEIIECTBE: JIH-
AJIEKTPUKH B 3JICKTPHUECKOM TI0JIC 134 2 B 0.4 11
3.4 | DmeKkTpudecKkoe IMOoJe B BEMIECTBE: IIPO-
BOJIHUKH B 3JICKTPHMYCCKOM I10JIC 124 1 B 0.4 11
3.5 | IlocTOsIHHBIN JIEKTPUUECKUN TOK 13,4 1 1 0,4 11
3.6 | Kiaccuueckas aeKTpOHHAS! TEOPHS JJIEK- 13 1 1 B 11
TPONPOBOJHOCTH METAIJIOB
3.7 | DnekTpuYecKUil TOK B JKHUIKOCTSX, ra3ax 9 1 8
U TJ1a3Me _ _
3.8 | MarnutHoe 1oye B BaKyyme 115 2 1 0,5 8
3.9 | MaruurHoe o€ B BEILIECTBE 14,5 2 1 0,5 11
3.10 | DneKkTpoMarHUTHBIC SIBICHUS 16,5 4 1 0,5 11
3.11 | DmexkTpuueckrne KoNeOAaHUS W DIIEKTPO- 115 2 3 05 9
MarHUTHBIC BOJTHBI
4. | OnTuka 109 2 5 2 100
4.1 | UuarepdepeHius cBeta 15,6 0,3 1 0,3 14
4.2 | Nudpaxnusa ceera. Hudpakuus dpenens 15,6 0.3 1 0.3 14
u @paynrodepa
4.3 | llonspuzanus ceera. 3akoH Madroca. 3a- 157 0.3 1 0.4 14
KOH bproctepa
4.4 | B3auMojeiicTBue CBeTa C BEIIECTBOM. 14,2 0.2 3 B 14
Hucnepcus ceeta
4.5 | TemnoBoe m3rydeHue. 3aKOHBI TEIUIOBOTO 177 0.3 1 0.4 16
W3TYYCHUS
4.6 | ®oroapdekr. Buasl poroapdekra. 3ako- 156 0.3 1 0.3 14
HbI BHeNTHero GoTtoadexra
4.7 | OHeprus u umnyisc (otoHa. DPdext 146 0.3 3 0.3 14
Komnrona
5. | ®du3zuka aToMa, aTOMHOIO siApa M 117 5 3 9 110
3JIEMEHTAPHBIX YaCTHIL
5.1 | Snepnas momens aroma. Teopus bopa
12,4 0,2 1 0,2 11
BOJIOPOJIOIOI00HOT0 aToMa
5.2 | DaeMeHThl KBAHTOBOM MEXAHUKHU 12,4 0,2 1 0,2 11
5.3 | ®usKka aTOMOB U MOJICKYJI 11,4 0,2 — 0,2 11
5.4 | Atomuoe spo. CocTaB U XapaKTEPHUCTH- 11.4 0.2 B 0.2 11
KH aTOMHOTO siJipa. SIiepHbIe CHITBI
5.5 | PagnoakTHBHOCTE. 114 0.2 3 0.2 1
3aKoH paJIn0aKTUBHOTO pacnajia
5.6 | B3aumojeiicTBUEe YACTHIl U HOHHU3HPYIO- 11.4 0.2 B 0.2 11
LIET0 U3IYyYEHHS C BEILIECTBOM
5.7 | SlmepHas sHEpreTHKA 11,4 0,2 — 0,2 11
5.8 | TepmosiaepHbIE peaku —
OCHOBHOU MCTOYHUK SHEPTHUH 3BE3]I. 11,4 0,2 - 0,2 11
Kocmuueckue nyuun
5.9 | DneMeHTapHbIE YaCTHUIIBI. 11,4 0.2 3 0.2 11
CrannapTHast MOJENb
5.10 | DnemeHTHI GUMKH TBEPOTO TENA 12,4 0,2 1 0,2 11
HUTOI'O | 594 12 28 16 538




4.2. Cogepxxanme TUCUMILIMHBI, CTPYKTYPUPOBAaHHOE 110 pa3jejiaM U TeMaM
Pazgen 1. MEXAHUKA

Tema 1.1. KuHeMaTHKa NOCTYNATEILHOI0 U BPAIATEILHOTO IBUKEHM I

1) Beenenue. [Ipeamer uzyueHus: GU3MKH.

Dusuka — HaykKa, U3ydarolas npocTeiime u BMecTe ¢ TeM Haubosee o0Lue 3aKOHOMEPHOCTU
IIPUPO/IbI, CBOMCTBA U CTPOCHUE MATEPUH, 3aKOHBI €€ JBUKEHUS.

2) OcCHOBHbIC XapaKTEePUCTHKH KHHEMATUKH: MaTepuajbHas TOYKa, CHCTEMa OTCYETa, TPACKTO-
pus, IyTh U BEKTOP NepeMenieHus. Kuuematuueckue ypaBHEHMUS.

3) CKOpOCTb M YCKOPEHHE: CPEIHSsi U MIHOBEHHAs CKOPOCTb, YCKOPEHUE U €ro COCTABIISO-
1K€, CPEIHEE U MTHOBEHHOE YCKOPEHHE.

4) YckopeHHe MpU KPUBOJIMHEHHOM JIBIKeHUH. HopManbHOE U TaHTCHIIHAIBEHOE YCKOPCHUSL.

5) Kunemaruka BpalaTeIbHOTO JBHXKCHUS. YTJIOBOC IEPEMEILCHHE, YIIIOBas CKOPOCTh M
YCKOpEHHUE.

6) CBsi3b MEX/Y JUHSHHBIMH U YTIIOBBIMH CKOPOCTSIMH U YCKOPEHUSIMHU.

Tema 1.2. JluHaMuKa NPAMOJIMHEHHOT0 U KPUBOJMHEHOTO IBHKEHUS

1) Tlepssiii 3akoH Hetorona. Muepuuansuas cucrema orcueta (MCO).

2) Cwa. Macca tena. MUmmynsc Tena. Bropoii 3akon Herotona. CiencTBUS BTOPOro 3aKOHA
HproroHa.

3) Tperwuii 3akon HproToHa.

4) Knaccudukanus cui. ['paBUTallMOHHBIC CHJIbI. 3aKOH BCEMHPHOTO TSATOTEHHS U €r0 MpUMe-
HEHUE.

5) Tlpumepsl npuMeHeHHs 3aKOHOB HbIOTOHA IIPHU pEIlICHHUH 3a/1ay.

Tema 1.3. ledpopmanus tena. 3akon I'yka. Tpenue

1) Jedopmanus ten. Tumsl gedopMarim.

2) XapaKTepHCTUKHU yIpyrux aedopmaliuii; abcomoTHas U OTHOCUTEbHAs aedopmanuu. Me-
XaHUYECKHE HANPSKEHUS U YCUITUS.

3) 3axon ['yka. DHeprus ynpyroii gehopmanuu.

4) Tpenue. Cyxoe TpEHUE: TPECHUE OKOSI, CKOJIbKCHUS, KAUCHUSI.

5) Bsskoe Tpenue. [lagenne TBepaOTro MapuKa B BA3KO cpejie.

Tema 1.4. JlIunamMuka BpamiaTeJJbHOI0 IBHKEHHSA

1) MoMeHT CHJIbl, MOMEHT UMITYJIbCA U MOMEHT HHEPIIUH.
2) Tlpumepsl pacueTa MOMEHTA HHEPIHH:
— MOMEHT WHEPLUHU OAHOPOIHOTO N30TPOIHOTO JHCKa (CIUIOIIHOTO IIMIIMHIPA);
— MOMEHT MHEPLMHU JUINHHOTO TOHKOTO OJJHOPOJIHOTO CTEPKHS;
— MOMEHT MHEPLMH OJHOPOAHOIO I1apa;
— MOMEHT MHEPLIMU TOHKOTO OJHOPOJHOTO KOJbIIA;
— MOMEHT MHEPLMH CIUIOLIHOTO OJHOPOAHOIO KOHYCa;
— MOMEHTBI HHEPLIUH M10JIOT0O U CIUIOIIHOTO LWJIMHAPOB, IOJIOTO 1Iapa.
3) Teopema IllTeitnepa.
4) Tlpumeps! npuMeHeHus Teopemsl Ll TeiiHepa.
5) 3akoH BpamaTeabHOTO ABHKCHHS.

Tema 1.5. 3akoHbI cOXpaHeHUs

1) CoxpaHsronmecs: BETHIHHBI.
2) Wmmynbc Tena. 3aKOH COXpaHESHUS UMITYJIbCa.
3) Dmueprus. PaboTa 1 MOIIHOCTH CHIIBI.
4) KuneTnueckas SHEpPTHsL.
5) Tlone cun. KoHncepBaTHBHBIE M JUCCUTIATHBHBIE CHITBI.
6) IloTeHuMaNbHAs SHEPTUS:
— TeJa, HaXOIIETOCS B TTOJIE CUJTBI TSDKECTH,



— Tella B TPaBUTAIMOHHOM TIOJIE;
— ynpyro 1e)OpMHUPOBAaHHOTO TEJA.
7) CBsi3b MEXY MMOTCHIHATBHOW SHEPTHEH U KOHCEPBATUBHOW CHIIOM.
8) 3akoH COXpaHEHHUS MEXaHUYECKOH SHEPTHH.
9) IIpumeHeHUE 3aKOHOB COXPAaHCHHUSI MMITYJIbCA U MEXaHUYECKOM YHEPTHH.
10) 3akoH COXpaHEHUS] MOMEHTA UMITYJIbCA.
11) Kunetneckasi SHEpPrusi TBEPIOTO TeJa MPH BPaLIaTeIbHOM M TUIOCKOM JIBIKCHUH.
12) PaGora mpu BpaIiaTeIbHOM JABHKCHHUH.
13) [IpuMeHeHre 3aKOHOB BPALIATEIILHOTO IBUKECHHS M COXPAHEHUSI MOMEHTA UMITYJIbCA.

Tema 1.6. Mexanuveckue kojie0aHus (KUHEMAaTHKA KOJeOaHUI)

1) OcHoOBHbIC XapaKTEPUCTHKH KoJieOaHwii: aMmruinTyaa. Yacrora, (hasza u HepHoI.

2) CKOpOCTh U YCKOPEHHE TOYKH, COBEPIIAIOIIEH rapMOHHYECKHE KOJICOaHNUsI.

3) Kunernueckasi, MOTECHIMAIbHAS U TIOJHAS SHEPIUS MaTCPHAIbHON TOYKH, COBEPIIAOIICH
rapMOHHUYECKHE KOJIeOaHusI.

4) CroxxeHHe IBYX OIHOHAMPABICHHBIX TAPMOHMYECKUX KOJCOAHHH OJMHAKOBOH YaCTOTHI.
buenwus.

5) CnoxeHue ABYX B3aUMHO MEPIECHANKYISPHBIX TApMOHHUYECKUX KOJICOAHUH C OMHAKOBBIMU
yactoramu. Ourypsl Jlnccaxy.

Tema 1.7. Mexannveckue KoJjed0anus (IMHAMUKA KOJIeOaHU)

1) Junamwuka koneOanuid. [Ipy>KUHHBIH MasSTHUK.

2) ®u3nYecKHil U MaTEMATUYECKUN MAsTHUKH.

3) CBoOoaHBIC 3aTyXaMOIINE MEXaHUYCCKHE KOJICOaHMSI.
4) BbIHYXJCHHbIC MEXaHUUeCKUE Koniebanus. Pe3oHaHc.

Tema 1.8. Mexannyeckue BOJHBI

1) TIpomosbHbBIC U MONEPEYHbIC BOJHBI. J[JIMHA BOJIHBI.

2) VYpaBHEHHE IUTOCKOU U c(hepruecKOr OCTyIIHUX BOJIH.

3) ®da3oBas u IPyIIOBasi CKOPOCTH BOJIH.

4) da3oBasi CKOPOCTh PACHPOCTPAHEHHUS BOJIH B Pa3JIMYHBIX CpEax.
5) DHeprust * HHTCHCUBHOCTD BOJIHBI.

6) UurepdepeHiys MeXaHUUECCKUX BOJIH.

7) Crosiune MEeXaHHUYECKHE BOJTHBI.

8) 3BykoBbie BoHBIL DddekT Jormiepa.

Tema 1.9. MexaHuka ;KHAKOCTEH U ra3oB

1) CsoiicTBa XKHIKHX U ra3000pa3HBIX TEI.

2) Tunmpocratuka sxuakocTei. JlaBineHue B KuaKocTH. 3akoH [lackas.

3) [aBieHue 0HOPOIHOI KUAKOCTH B TIOJIE TSHKECTH. 3aKOH ApXHUMesa.

4) TupponuHamuka. JIMHUYM U TPYOKH TOKa JKUAKOCTU. Y paBHEHHUE HEPA3PHIBHOCTH.

5) uuamuka uaeanbHO# xunkocT. YpaBHenue bepaymmu. Cnenctsust ypaBHeHUs1 bepHymum
U €ro IIPUMEHEHNE.

6) JuHaMuKa pearbHOI )KUIKOCTH U rasa.

Tema 1.10. JjiemeHTHI cienMaIbLHON Teopuu oTHOCUTEIbHOCTH (CTO)

1) TlpuHIMI OTHOCUTEILHOCTH U ITpeobpazoBanus [ ames.

2) CnenctBus npeodpazoBanus ["ammmes.

3) Tpuniwn otHocHTeNbHOCTH DitHINTeHHA. [IpeobpazoBanus Jloperia.
4) Tlpoctpanctso u Bpemsi B CTO.

5) PensiTuBUCTCKas TUHAMUKA.

6) TlousTue oOmiei Teopun otHocuTenbHOCTH (OTO).



Pa3znea 2. MOJIEKYJISIPHASA ®PU3UKA U TEPMOJJNHAMUKA

Tema 2.1. Tepmoannamuyeckas cucrema. Moaesib H1€aJbHOI0 ra3a M €ro ypaBHeHHue
COCTOSIHUS

1) IIpeamer MONeKyISIpHOI QUMKH.

2) JlBa MeTO/ia MCCIICOBAHUS: TSPMOJANHAMUYCCKUI U MOJICKYJISIPHO-KMHETUYCCKHUI.

3) CocrosiHue TepMoaMHaMUUecKol cucteMsl. [Iponeccel. [TapameTpsl cucTeMsl.

4) OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KHUHETHYECKON TEOPUH Tra3a.

5) TemmepaTypa Kak TEPMOJUHAMHUYCCKHI IMapaMmeTp, XapaKTePH3YIOIIU COCTOSHHE TEPMO-
JUHAMHYECKOIO0 PAaBHOBECUS MaKpPOCKOINYECKOW CUCTEMBI. TepMoauHamMu4ecKas IKajga TeMIepa-
Typ, €€ cBs3b co mKayio Lleabcus. AGCOMIOTHBIN HYJIb TEMITEPATYPHI.

6) YpaBHEHHE COCTOSIHUS HJICATBHOTO Ta3a.

7) T'azoBble 3aKOHBI ITPU U30IIPOIIECCaX.

Tema 2.2. BHyTpeHHsIsl SJHeprus uaeajbHoro rasza. [lleppoe Haua/i0 TepMOIUHAMUKH

1) Ywucno creneHeil cBOOOABI MOJICKYJIbI. 3aKOH PaBHOMEPHOIO pPaCHpeACICHHS SHEPIHU 10
CTEMEeHsIM CBOOOIbI MOJIEKYI.

2) BuyTpeHHss dHeprus uacaibHoro rasa. KoiauuectBo Teruiorsl. [lepBoe Hayamo TepMoanHa-
MUKH.

3) TlpumeHeHue MEPBOro Havasa TEPMOJTUHAMUKH K H30TPOLIECCAM.

4) Pabota rasa npu “30Iporeccax.

5) Anumabarusiii nporecc. YpaBuenue [lyaccona. Pabora npu agnabatHoM mporiiecce.

6) TermmoeMKOCTh BEIIECTBA U MICaIbHOTO rasa.

Tema 2.3. Bropoe Ha4a/10 TEPMOAMHAMUKH. JHTPONHUA

1) OGparumbie 1 HeoOpaTuMbIe mporecchl. Kpyrosoii mporiecc (LUKII).

2) TlpuHiun nefCTBUS TEIUIOBBIX M XOJOAMIbHBIX MamiuH. Koadduiment monesnoro aei-
ctBus (KITI).

3) Iuxn Kapuo u ero KITJI. Bropoe Hayano TepMOIHMHAMHUKH.

4) DHTpomws, €¢ CTAaTUCTHUECKOE TOJKOBAHHUE U CBS3b C TEPMOJTUHAMUYCCKON BEPOSITHOCTHIO.

5) Pacuet SHTPOIUH HUACATLHOTO ra3a P H30MPOIIECCax.

Tema 2.4. DjieMeHTBI CTATHCTHYECKON (PU3MKH

1) 3akon MakcBeia 0 pacrpe/eseHHH MOJICKY HACaTbHOTO ra3a Mo CKOPOCTSM M SHEPTUsIM
teroBoro asuxkeHus. Onwit llTepHa.

2) bapomerpuyeckas ¢popmyna. Pacnpenenenue bosibimana.

3) ®yukuus pacnpezaenaeHus Makcsesuia-bonbivana.

Tema 2.5. SIBnenus nepeHoca B TepMOAMHAMUYECCKHA HEPABHOBECHBIX CUCTEMAX

1) SBnenus nepeHoca: nuddy3us, TEMIONPOBOIHOCTD, BHYTPEHHEE TPEHHUE.

2) Yucmo CTOIKHOBEHUH M CPEIHSISI [UTMHA CBOOOIHOTO MPoOera MOJIEKYIL.

3) TemnonpoBoaHOCTh U Audy3ust raza u xxuakoct. 3akoH Puka. 3akon Dypbe.
4) Bs3kocTh (BHYTpEHHEE TPEHHUE) Ta3a U KUIKOCTH. Ko duimeHT BI3KOCTH.

Tema 2.6. Peanibuble ra3pl. YpaBHenue Ban-nep-Baanbca

1) PeanbHbie ra3pl. CHilbl M OTCHIMATbHAS SHEPTHS MEKMOJICKYISIPHOTO B3aMMO/ICHCTBUSI.
2) W3otepmsl peanbHOro raza. Y paBHenue Ban-nep-Baanbsca. Kputnueckue mapamerpsl.

3) BuytpenHss sHeprus peanbHoro raza. dddext xoyms-Tomcona. CxxmKeHne ra3os.

4) Kpusas dazoBoro paBHoBecusi. Y paBHenue Knanelipona-Knaysuyca.

Tema 2.7. TBepasblie Tena. Kpucramnnyeckue u amop(QHbie Tena

1) Teepabie Tena. Kpucramuimueckue u aMopQHbIe Tema.
2) CrpykTypa KpUCTaLIMYeCKHX Tell. KpucTammnueckue pemerku W ux THIbl. CHMMeTpus
KPHUCTAJIJIOB.



3) JlebexTsl B KpHCTaLIaX.

Pazgen 3. QJIEKTPOMATI'HETHU3M
Tema 3.1. duexTpuyeckoe noJe B Bakyyme. Teopema I'aycca

1) Dnextpuueckuii 3apsa. 3aKOH COXpaHEHHUs JICKTPUIECKOro 3apsaa. 3akoH Kysona.
2) Dnekrpuueckoe mojie. Hanps»keHHOCTh U CHJIOBBIC JIMHUHU 3JICKTPUYCCKOTO TOJIS.
3) Ilotok BekTopa HanpsbkeHHOCTH E 3ekTpocTatuueckoro moisi. Teopema [Maycca.
4) Ilpumenenue TeopeMsl ['aycca a1 pacuera HAMPSHKEHHOCTH OIS,

Tema 3.2. 3J’[eKTpI/I‘IECKI/Iﬁ MNOoTCHIHAJL. Pab6ora cua JIEKTPOCTATUIECCKOI'O IMOJIsA

1) Dnexrpuueckuii moteHian. Pacyer moreHuana.
2) PasnocTh nmoTeHIUANOB. Pacyer pa3HOCTH MOTEHIIMAJIOB.

3) CBsI3b MEX/y HANPSHKEHHOCTHIO E U MOTEHIHATIOM (D JJICKTPHYECKOTO MOJIst. DKBHIIOTCH-
LHAAJTbHBIE TOBEPXHOCTH U UX CBOMCTBA.
4) Pabora cui anekTpocTatudeckoro mosist. [upkysnsiust Bekropa E.

Tema 3.3. 3J'[eKTpI/I‘IECKO€ moJie B BeECTBEC: NUIJICKTPUKHU B JJIEKTPUYCCKOM I10J1€

1) Dnexrpuueckuit qunons. HanpsbkeHHOCTs E U MOTEHIUAT () JIICKTPHIESCKOTO TUITOJIS.

2) TlonsipHbIe U HETIONISIPHBIC TUAICKTPUKH. BekTop nomnspusoBaHHocTH P.

3) Buasl nomsipuzanuu. Kiaccudukanus AM31eKTPUKOB 110 BUIAM MOJISIPU3ALHH.

4) OObeMHbIC U TIOBEPXHOCTHBIC CBSA3aHHBIC 3apsi/bl. [0 BHYTpU AUAIICKTPHUKA.

5) BekTtop asnekrpudeckoit unaykiuu D. Teopema [Maycca mis Bekropa D.

6) I['panuuHbIC YCIOBUS HA MPAHUIIC ABYX AMAJICKTPUKOB. [loNIHAs cucTeMa ypaBHEHUIA dIIeK-
TPOCTATUKU B HHTETPAILHOU (hopMme.

7) IlpumeHnenue Teopemsl ['aycca 1uis pacueTa HANPSHKEHHOCTH, MMOTEHIMATA U PA3HOCTH I10-
TEHIMAJIOB JIEKTPOCTATUYECKOTO I0JI1 B U30TPOIHBIX OJHOPOIHBIX AUDIEKTPUKAX.

8) CerHeTod’IeKTPUKHU U UX cBoiicTBa. [Ibe303(deKT.

Tema 3.4. DiekTpU4eckoe moJjie B BelecTse: MPOBOAHNUKH B JJIEKTPHYECKOM I10J1e

1) TIpoBOAHMKHU B JEKTPUYECKOM T0jIe. PaBHOBECHE 3apsiI0B Ha IPOBOIHUKE.

2) DIEeKTPOEMKOCTh YEIHHEHHOTO MTPOBOJIHUKA M KOHIeHCAaTOpOoB. COeTMHEHUS KOH/ICHCATO-
pOB.

3) Dueprust 3apsHKEHHBIX MPOBOJIHUKOB M KOHIEHCATOPOB. DHEPTHUs B3aUMOJICHCTBHUS CHCTEMBI

TOYEYHBIX 3apPs10B.
4) DHeprus MEKTPUIECKOro moss. PaboTa moss mpu MONSIpU3aluK JUIISKTPUKA.

Tema 3.5. [locTOAHHBII YJIEKTPHYECCKUH TOK
1) Cuna ToKa, IUIOTHOCTh TOKA. Y CIIOBUSI CYIIIECTBOBAHHS TOKA.

2) 3akon OMa Jj1s1 OJTHOPOJIHOTO yYacTKa Memu. DieKTpudeckoe conporusicHue. CoeTuHEeHNE

IIPOBOIHUKOB.
3) PasHOCTB MOTEHIMANOB, AeKTpoaBMKYIIas cuia (3J]C) u HanpsbKeHue.
4) 3akon OMa [yl HEOJJHOPOJHOTO YYacTKa LEeNy 1 3aMKHYTOH LEeTH.
5) Tlpasuna Kupxroga ajas pa3BeTBICHHBIX SJIEKTPHUECKUX IETICH.
6) Pabora cuibl aeKTprUecKkoro Toka. 3akoH Jxoyss-JIeHna.
7) Momrrocts Toka. KIT/] ucrounuka Toka.

Tema 3.6. Kinaccnueckas 371eKTPOHHAs TEOPHs 3JIEKTPONPOBOAHOCTH METAJLIJIOB

1) IIpupona HocuTeneit Toka B MeTayuiax. OnbiT Pukke.
2) OmbiT Tonmmena-Crroapra.
3) Kiaccuueckasi TeOpHs SJIEKTPOIPOBOJHOCTH METAILIOB.

4) OObscHenune 3akoHoB OMa, /Ixoyns-Jlenna u Bunemana-®paHia Ha OCHOBE KIIACCHUECKON

teopuu pyne-Jlopenua.
5) Henocratku Teopuu Jpyne-Jlopenia.
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Tema 3.7. DileKTpUYECKUH TOK B dKHIKOCTHAX, ra3ax u mjiazme

1) DnexkTpuuecKuil TOK B )KUAKOCTAX. 3aKOHBI Dapajest Is SIeKTPOIH3a.
2) 3akoH Oma /s 3JICKTPOJIUTOB.

3) Dnexrpuueckuii TOK B razax. Monu3zarus razos. 3akon Oma i ra3oB.
4) HecaMOCTOSTEIbHBIN M CAMOCTOSATENbHBIN ra30Bbiit pasps (CI'P).

5) Taeromuii ¥ JyroBO ra3o0BBIC pa3psi/bl.

6) HckpoBoii 1 KOPOHHBIN ra30BbIe Pa3Ps/IbL.

7) DieKTpUYecKUil TOK B ILIa3MeE.

Tema 3.8. IlocTosiHHOE MATHUTHOE 10JI€ B BAKYyMe

1) OmbiTel AMIiepa u DpcTea.

2) MarnutHoe mosie TOKOB. Bekrtop marHuTHOW MHAYKIMH B. CHIOBBIC JTMHUM MarHUTHOTO
OJIA.

3) 3axon buo-Casapa-Jlamnaca. Pacuer nnaykiuyu B MarHuTHBIX TOJICH, CO31aBaEMbIX TOKaMH
pas3InYHON KOH(UTYypaIuy.

4) Cwuna Amnepa. Cuna Jlopenna. J[BmkeHne 3apsHyKCHHBIX YaCTHIl B MArHUTHBIX H DJICKTpHYe-
CKHX MOJISIX.

5) Dddexr Xomna. [{uknorpoH. MarueTpoH.

6) MarHuTHBII TOTOK (PB . PaboTa nmpoBoiHHKA ¢ TOKOM B OJHOPOJAHOM MAarHUTHOM TIOJIC.

7) Lupkynsnus BeKTopa MarHUTHOW MHAYKIUH B (3akoH nosnHOro toka). [lone Topouna.
8) MaruuTHblii MOMEHT ToKa. KOHTYp ¢ TOKOM B MAarHUTHOM TIOJIE.

Tema 3.9. MaruutHoe moJjie B BelleCTBE

1) Hamaranu4mBaHH€ BellleCTBa. DIICMEHTApHAs TEOpPHsl AMIIepa HAaMarHU4MBaHKsI BEIIECCTBA.
Bekrop HamarauueHHOCTH J.

2) Hanpsokennocts H marautHoro mouist. Hupkyinsius Bektopa H (3aKOH MMOTHOTO TOKA).
MaruuTtHas IpOHULIAEMOCTD.

3) T'panuuHbIC yCIOBHS HA TPAHMIIC IBYX MATHETUKOB. Y PAaBHCHUS! MArHUTOCTATHKH IS Be-
LIECTBA.

4) MarauTHOE 10JIe Pa30MKHYTOH MarHUTHOM IICTIH.

5) Pacyer MHAYKIUK MarHUTHOTO II0JISl B BELCCTBE.

6) Bwuabl MArHETHKOB M UX CBOMCTBA.

7) DremeHTapHas TEOpHs [Ha- U MapamMarHeTu3ma.

8) T'mpomarnutHOe oTHOIIeHHEe. OnbITh DifHIITeiHA-/1e-]"aa3a u bapHerTa.

9) DnemenTapHas Teopus heppoMarHeTU3IMa.

10) KpuBasi HamarHn4nBaHus eppoOMarHeTHKOB.

11) IMonHas HOTepst SHEPTUH NPU MTepeMarHHYMBaHUU (peppoMarHeTuKa.

12) [IpuMeHeHNEe MarHUTHBIX MaTEPUAIIOB.

Tema 3.10. D1eKTPOMArHUTHBIC ABJICHUSA

1) Omeitel Dapanes. SIBneHUE HIEKTPOMATHUTHON MHITYKIIUH.

2) 3akoH 3JeKTpOMarHUTHON MHAYKIMHU (3akoH Papanes-Makcsema). [Ipasuio Jlena.
3) BeiBoj 3akoHa dapanes-MakcBera.

4) SlBnenuie caMOMHAYKIMH. IHIYKTHBHOCTB.

5) Toxku mpu 3aMbIKaHUU U Pa3MbIKAHUH dJICKTPUYECKOI [eTTH.

6) Bsaumuas unayknus. TpaHcdopmaTopsi.

7) Toxu ®yko (BUXpEBBIE) U HX IPUMECHEHHUE.

8) DHeprusi MArHUTHOTO TIOJISL. DHEPTHsl IepEeMarHnInBaHus (heppoMarHeThKa.
9) Buxpesoe snekrpuyeckoe noje. [lepBoe ypaBHeHne MakcBera.

10) Toku cmerenus. Bropoe ypaBHenne Makcseia.

11) ITonHas cucremMa ypaBHEeHUIT MaKkcBeia B MHTETPaIbHON Gopme.

Tema 3.11. DnekTpuyeckue KoJa1e0aHUS U JTeKTPOMATHUTHbIE BOJIHBI

1) CBO6OI[HLIC HE3aTyXaromue 3JICKTPUICCKUC KoJIeOaHMs B KoJIeOaTeIbHOM KOHTYPC.

2) CBoOoHBIE 3aTyXaroIIUe dICKTpUIecKre Komedbanus. JJoOpOTHOCTh CHCTEMBI.
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3) BbIHYKICHHBIE JIEKTPHUCCKUE KOlebaHus. Pe30oHaHC KocOaHuii.

4) TlepeMeHHBIi dIIEKTpUUECKHiA TOK. 3akoH OMa. MOIIHOCTh MEPEMEHHOT0O TOKa.
5) VYpaBHeHHs 3JIEKTPOMArHUTHBIX BOJIH.

6) OmbiThl ['epria o uccaeJ0BaHHUIO IIEKTPOMATHUTHBIX BOJIH.

7) DHeprusi, IMITYJIbC U TABJICHUE JICKTPOMATHUTHBIX BOJIH.

8) Illkana 3JEeKTPOMArHUTHBIX BOJIH.

Pazgen 4. OITUKA

Tema 4.1. UnTepdepenuns cBera

1) CseroBas BoaHa. YpaBHCHHE IIOCKON BOJHBL
2) da3oBasi CKOPOCTh JCKTPOMArHUTHBIX BOJH B BEIIECTBE.

3) Casa3b Moxynell aMIIuTya BekTopoB E u H B snexTpomaruuTHOM BoNHE.
4) TloHsTHE WHTEHCUBHOCTH CBETA, CBSI3b C aMIUIUTYAON M C MOKa3aTesieM IpPEeIOMIICHUS Be-

meCTBa.

5) Hutepdepeniins cBeTOBbIX BOJNH. [IoHATHE KOrepeHTHOCTH. PasHocTh (a3 u onTuyeckas

Pa3HOCTh X0aa.

6) CrmocoObl HaOmoaeHus uHTepdepeHnun cBeta: onblT FOHra, 3epkana Openens, ounpusma

®peHens u ap.

CHA

7) WutepdepeHius cBeTa Npu OTPAKEHUH OT TOHKHUX IUTACTHHOK (TUICHOK).
8) IlpumeHeHnue uHTEpPEPEHIMH CBETA.

Tema 4.2. Inppakuus cBera. Judpakuus @penenss u @Ppaynrodepa
1) Tpuniun Noiirenca-®penens. 30ab1 Dpenens.
2) Judpaxims Openens oT NpOCTSHIINX Mperpa:
— nudpakiys OT KPYTrJIoro OTBEPCTHUS;
— IUQPaKIKs OT KPYIJIOro JAKUCKa.
3) Judpakius @paynrodepa oT y3Koit meinu.
4) Mudpakius Opayrrodepa Ha N—miessix. Judpakinnontast pemierka.
5) [ucnepcus U paspeliaromas Cuiia CIeKTpabHOrO mpubopa. YTioBas U JMHEHHAs TUcIep-

6) Judpaxims peHTreHOBCKHX Jydeil. @opmyna Bynbda-bparros.
7) IlpumeHenue audpaxiuy CBeTa.

Tema 4.3. I[Tonspusanus ceera. 3akon Mairoca. 3akon bprocrepa
1) EcrecTBeHHBIH M HOJNSPU30BaHHBIA CBET. [IOCKOCTH MOJSIPHU3AIMU M IJIOCKOCTh KOyeOa-

Hui. [Inockocts monsipuzaropa. 3akon Masnroca.

2) CrerneHb NoNspU3anni. Buapl mosspu3aium.
3) Tlonspusanusi Mpu OTPAKSHUH W TPEIOMJICHUM HA TPAHMIE JBYX IMAJICKTPUKOB. 3aKOH

Bprocrepa. Yroi noaHou nonspusanuu.

4) JIoiiHoe nyuenpesiomienrne. OObIKHOBEHHBIC M HEOOBIKHOBEHHBIC JIydl cBeTa. [lomspusa-

HUOHHBIC TPU3MBbI U ITOJIAPOUBI. I/ICKYCCTBeHHaﬂ OIITUYCCKAad aHU30TPOIIN:.

myc

5) BpaieHue MIOCKOCTH MOJSIPU3AIMU B ONTHYECKU aKTUBHBIX Cpeiax.

Tema 4.4. BzaumopeiicTBHe cBeTa ¢ BelecTBoM. Jlucnepcus ceera

1) Hucnepcus cBera. HopmanbHas 1 aHOMaJIbHAsI IUCTIEPCHUS BELIECTBA.
2) OCHOBHBIE MTOJIOKEHUS FNEKTPOHHON TEOPUH JUCIICPCHU CBETA.
3) Tlormomenwue (abcopOuusi) cBera. Koaddumuent normnomienus. 3akon byrepa.

Tema 4.5. TenuioBoe usiryuyenune. 3aKOHbI TEII0BOT0 M3JIYYCHHS

1) TemnoBoe M3TyueHHE U €rO0 OCHOBHBIC XaPAKTEPUCTHKU: YHEPreTUYecKasi CBETUMOCTh, UC-
KaTeJbHas U MOrJomaTelbHas CIOCOOHOCTb.

2) TlousTHe abCcoNOTHO YepHOTO Tena. 3akoH Kupxroda.

3) 3akon Credana-boabimana u 3akon Buna.

4) dopmyna Panes-/xunca. YinpTpaduoneroBas katactpoda.
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5) ®opmyna [Inanka — 10Ka3aTEILCTBO KBAHTOBOM MPHPO/IbI H3TyIECHHUS.
6) OnTHyeckas THPOMETPHSI.

Tema 4.6. Poroddpdext. Buasl porosrddexra. 3akonsl BHemHero poroddpdexra

1) Ssnenue porosdpdexra. Onbitel A.I'. CToneroBa. 3anepkuBaroiiee HanpspkeHue. KpacHas
rpanuia ¢porodddexra. 3akonsl hoTodddekxTa.

2) VYpasHenwue A. DiiHIITelHa 1 BHEMIHEro Gporodddekra.

3) Buasl poTtosddekra: BHEIIHNN, BHYTPSHHUH, BEHTUIbHBIN (Pa3HOBHIHOCTh BHYTPEHHETO),
MHOTO()OTOHHBIH.

4) Ilpumencuue dporodddekra.

Tema 4.7. Dueprust u umnyJbc ¢porona. Ippext Komnrona

1) Dueprus, Macca ¥ UMIYJIbC (HOTOHA.

2) JlaBienue cBeta. Ko duimeHt orpaskeHus..

3) KopmyckynspHo-BOJHOBAs MPUPO/IA CBETA: CBET B MPOCTPAHCTBE PACIIPOCTPAHSIETCS B BHIIE
AIIEKTPOMArHUTHBIX BOJIH, B3aMMOJICHCTBYET C BEIECTBOM (TIOTJIOIIACTCS U M3ITy4aeTcs) orpenie-
JICHHBIMH TIOPUUSIMH (KBaHTaMH ), KaK 4acTUIBI ((POTOHBI).

4) Dddexr KomnToHa u ero 3jeMeHTapHas TCOPHSL.

Paznea 5. DU3UKA ATOMA, ATOMHOI'O AIPA U DJIEMEHTAPHBIX YACTUL]

Tema 5.1. Sinepuas mogeanb atroma. Teopusi bopa BogopoaonoaooHoro aroma

1) 3akoHOMepHOCTH B aTOMHBIX criekTpax. ®opmyna banemepa.
2) Mopens aroma ToMcoHa.

3) OmnbITHI IO PACCESHUIO O-9acTHUll. SIaepHast MO/IeNb aToMa.
4) Tlocrynarsl bopa. OnbiT @panka u [epia.

5) IIpaBuso KBaHTOBAaHUs KPYTOBBIX OPOUT.

6) Teopus bopa Bomopomonogo0HOro aroma.

Tema 5.2. Ji1eMeHTHI KBAHTOBOH MEXaHUKH

1) T'unote3a ne Bpoiins. [IBukeHHe 3JIEKTPOHOB — BOMHOBOI mpouecc. Judpakiust smexTpo-
HOB TIpH oTpaxkeHUU oT MoHoKpuctauia Hukens (K. . JI»uccon, JI.X. Jl>xepmep), mpu mpoxox-
JICHUH JIEKTPOHHOTO IydKa yepe3 Metaindeckyto ¢poiasry (x. I[1. Tomcon, I1.C. TaprakoBckuit).

2) HeoObruHbie cBOiicTBA MUKpOYACTHII. KOPITyCKyIIpHO-BOTHOBOM TyasiH3M.

3) CooTHouleHHe HeompeaeneHHocTel ['eli3enOepra: sl KOOPAMHATBI U UMITYJIbCA MHUKpPOYa-
CTHIIBL; JUISl SHEPTUU U BPEMEHHU.

4) W-¢yHKius — BOJTHOBasT QYHKIUS, XapaKTEPU3yeT COCTOSHUE MUKPOYACTHIIBI, TBHIKYIIICHCS
B clJIOBOM nosie. YpaBHeHue llpeaunrepa nis craiioHapHbIX cocTosiHui. Cmbicn ‘W-pyHKIuu.

5) KsanrtoBanue sHepruu. [lomHas sHeprus yactuiisl. COOCTBEHHbBIC 3HAYCHUS SHEPTHU U COO-
CTBEHHbIE (DYHKIMU. J{MCKPETHBINH U HEMPEPBIBHBIN (CILUIOIHO) CIEKTP.

6) CoOcTBeHHBIC 3HAYCHHS YHEPTUM M COOCTBEHHbIC (DYHKIMU JUIS YaCTHIBI B OSCKOHEYHO
ri1yOOKOH OTHOMEPHOM NMOTeHIMaIbHOH siMe. ['paduku cOOCTBEHHBIX (DYHKIMN U IUIOTHOCTH BEPO-
ATHOCTH HaXOXJACHUS YaCTUIIBI Ha PA3JIMYHBIX PACCTOSIHUSIX OT CTEHOK SIMBI.

7) KBaHTOBaHHE MOMEHTA MMITYJIbCA YACTHUIIBI.

8) IIpoxosk[eHHEe YaCTHIIbI Yepe3 MOTCHIUAIbHBIN Oapbep. TyHHETbHBIN AP PEKT.

Tema 5.3. Pu3uka aTOMOB M MOJICKY.JI

1) Arom BoJOpOJa B KBAaHTOBOI MexaHuke. KBanToBbIe uncia. [ToHsITHE KPaTHOCTH BBIPOXK/IC-
HUSI DHEPTETHYECKUX YPOBHEM.

2) IlpaBuio or6opa W MpUHIUI MUHUMYMa dHepruu. [Ipunnun [Taymu. Pacnipenenenue siiek-
TPOHOB I10 SHEPTETUYECKUM YPOBHSIM aToMa.

3) Ilepuommyeckas cucrema 31eMeHTOB MeHeneeBa (IPUMEpPBI paclpeesieHUs] SJICKTPOHOB
1Mo 000JIOYKaM U MTOA000JI0YKAM XUMHUYECKHUX JIEMEHTOB ¢ Z oT 1 110 19).

4) Momnekyibl: XUMAYECKHE CBSI3U, MOHATHE 00 DHEPreTHUECKUX YPOBHSAX. MOJIEKYIISIpHBIC
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CHEKTPHI.
5) CnoHTaHHOE ¥ BBIHYXJIEHHOE H3y4eHue. Jlazeps.

Tema 5.4. AtomHuoe saapo. CocTaB U XapaKTePUCTHKH aTOMHOIO siipa. SinepHble CHJIbI

1) CocraB aTOMHOTO sijipa.

2) XapaKTepHUCTHKH aTOMHOTO sijIpa.

3) MarHuTHbBI MOMEHT, CIIUH M PaJuycC sjpa.

4) JleheKT Macchl ¥ SHEPIHs CBSI3U AaTOMHOTO SIIpa.

5) Moenu aTOMHBIX siep: KarenbHasi, 000104e4Hasi, 0000ICHHAs, CBEPXTEKyYasl.
6) SlnepHbIe CHIIBL

Tema 5.5. PaiuoakTUBHOCTH. 3aKOH PAJAMOAKTHUBHOI0 pacnajaa

1) EcrecTBeHHas U HCKYCCTBCHHAS PaMOAKTHBHOCTb.

2) 3aKoH paJMOaKTUBHOTO Paciaa.

3) Aunbda-pacma.

4) bera-pacnan

5) XapakTep -CrieKTpa U THIIOTE3a HEUTPUHO.

6) Teopus B-pacmaga Depmu.

7) TlpoucxoxaeHue y-ydeil ¥ B3aUMOJICHCTBHE MX C BEILICCTBOM.
8) Dddext Meccbayapa.

Tema 5.6. BzaumoaeiicTBue YacTHI 1 HOHM3UPYIOLIEr0 U3JIYUYEeHHS € BellleCTBOM

1) TIpoxoskaeHue sIEPHBIX 3apsHKCHHBIX YaCTHIL Yepe3 BEIIECTBO.
2) TIpoxoskaeHue IIEKTPOHOB U MO3UTPOHOB Y€PE3 BEIIECTBO.

3) TIpoxosxaeHrne HEUTPOHOB Yepe3 BEIIECTBO.

4) B3auMOIeiCTBHE Y-U3TyUCHHS C BEIIIECTBOM.

5) Jo3a uznydenus. EAuHUIBI H3MEpEHHS PaIHMOaKTHBHOCTH.

Tema 5.7. SinepHas 3HepreTuka
1) OcHOBHBIE THITBI SIICPHBIX PCAKIIHUIA.
2) [leneHue TSHKETBIX sACP.
3) Lennas peakuus. KoadduimeHT pa3sMHOKEHUS HEUTPOHOB.
4) SlnepHble peakTopsl u aToMHas dnekrpoctanis (ADC):
— SiZIEpHbIE PEaKTOpHI;
— aTOMHas AJIEKTPOCTAHIINSA U SAepHasi JHEPreTHKaA.

Tema 5.8. TepmosinepHble peakuu — OCHOBHOI HCTOYHUK JHEPIrUH 3Be3/.

Kocmuueckue jgyun

1) SlnepHblii CHHTE3 — CIHMSHUE JIETKHX SEP, MPH KOTOPOM BBIJICISCTCS OTPOMHAsI SHEPTHSL.
VYcioBus IpOTEKaHUs TEPMOSIEPHBIX PEAKIIUI CUHTE3a.

2) Cxema MpOTOHHO-TIPOTOHHOTO IMKIIA (MpoTekaeT B Heapax CoHIA U APYTHX, TOTOOHBIX 110
Macce 3Be3J1ax).

3) Cxema yriiepoJHO-a30THOTO IMKIA (MMPOTEKAeT B O0JIee MAaCCHBHBIX 3BE3/aX MPH TeMIIepa-
Typax BbILIE 108 K).

4) TlpoGnemsl ocyiiecTBieHHs yrpaBisiemMoro tepmosiaepHoro cunaresa (YTC). ClnoxHOCTH
IPOBEIECHUS TEPMOSACPHON peakiui XapaKTepU3yOT TPOHHBIM MPOU3BEICHUEM:

nTr,

(MJIOTHOCTH — TEMIIEpaTypa — BpeMsl YAep KaHuUs IJIa3Mbl).
5) Twurmbl NepCOEKTUBHBIX YIPABISIEMBIX TEPMOSICPHBIX PEaKI[HA:
— peakuus aedTepuil + TpUTUi (OCYILECTBIIAETCS MPH HauboJIee HU3KOW TeMIleparype):

H+°H — JHe+n+17,6 MeV;

— peaknuu aeutepuit + renmii-3 (6osee cioxHasi, Ha TIpeiese BO3MOXKHOTO):
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’H+ JHe— ;He+,p+18,4 MeV;

— peaKIuy MEXY SIAPAMH ICUTEPHS:

H+H > H+p+4,032 MeV ymu 2H+7H — *He+ n+3,268 MeV;

— BO3MO>KHBI IPYTUE THUIIBI PEAaKLIUi, HApUMep, C y4aCcTHEM JIUTHS Win 6opa:

P+ Li—>2 He+17,2 MeV yu ,p+3B—>3,He+87 MeV y pp.

Peakuuu Ha j€rkoM BOAOPOJE, HAPUMEpP, IPOTOH-IPOTOHHBIE PEAKIIMM CUHTE3a, UIYLIUE B
3BE3aX, HE PACCMATPUBAIOTCS KAK IEPCIEKTUBHOE TEPMOSACPHOE roproydee, T.K. OHH MIYT 4epe3
ciaboe B3auMOJICHCTBIE C U3IIyYeHUEM HEUTPUHO, U 110 ATOM NMPHUYMHE TPEOYIOT aCTPOHOMHYECKUX
pa3sMepoB peakTopa AJIs CKOJIb-IMO0 3aMETHOTO SHEPTOBBIJCICHMSL.

6)
7)
8)
9)

THUIBI KOCMUYECKUX JIYYEH.
ConHeuHble KOCMUYECKHE JTYYH.
Bropuunble KOCMUYECKHE JIyYH.
Pagnanuonubie nosica 3eMIH.

Tema 5.9. DiieMenTapHble yacTulbl. CTaHIAPTHAS MOJ€eJIb

1)
2)
3)
4)
5)
6)

Knaccugukanus 3eMeHTapHbIX YaCTHIL.

XapakTepUCTUKHU YACTHII.

JlenToHBL.

Crpanssle yactuipl (CY) — aneMeHTapHble YaCTUIbl, UMEIOLINE B CBOEM COCTaBE S-KBapK.
N3ocnyH npoToHAa U HEUTPOHA.

Pe3oHaHChl — 351eMEHTapHbIE YaCTUIbI, IPEJICTABIIAIOLINE COOON BO30YKAEHHOE COCTOSHUE

aJIpoHa.

7)
8)
9)

AHTUYACTHUIIBI.
KBapkn.
AJIpOHHBIE CTPYHU.

10) OtkpbiTHE t-KBapKOB.
11) KBauTts! pyHIaMEHTATBHBIX B3aUMOICHCTBHUIT — KanuOpoBouHble 0030HbI: (hoToHbl, W- 1 Z-
0030HbI U II0OHBI. CTaHAapTHAsI MOJEIb.

Tema 5.10. DneMeHTHI (PU3UKH TBEPAOIO Tesla

1)
2)

TemmoemkocTs kpuctayios. Teopust DUHIITEHHA.
Konebanus cuctem ¢ 0onbIIuM 4UCiIOM creneHel cBobobl. Teopus Jlebas. XapakTepucTtu-

yeckas Temrneparypa Jlebas. @OHOHBI.

3)
4)
5)
6)
7)

KBanrtoBas Teopusi CBOOOJHBIX NEKTPOHOB B MeTajlie. DIEKTPOHHBIN T'a3.

OHepreTu4ecKue 30HbI B KpUCTaJUIaX.

Mertaibl, AMAAEKTPUKHU U MTOJTYIPOBOJIHUKH B 30HHOM TEOPUHU TBEPJIBIX TEJl.

CoOcTBeHHas U MPUMECHAs! IPOBOJMMOCTb MOJTYITPOBOIHUKOB.

KoHTakTHBIE M TEPMOAJIEKTpUUECKHE SBJIECHUSA: pabOTa BBIXOJA; TEPMOIIEKTPOHHAS SMUC-
CHsl; KOHTAKTHash Pa3HOCTh MOTEHIHUAJIOB; TEPMOXJIEKTPUUECKHE SABIECHUS; MOIYIPOBOIAHHU-
KOBBI€ JTUOJIbI U TPUOIBI.
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4.3. JlabopaTopHble padoThI

— 7151 32049HOI (pOpMBI 00yUeHHS:

Homep Buo 3anamusn ¢
pazde- Odver | HHMEPAKMUGHOI,
Ne na Haumenoeanue nabopamopnuix padom AKMUuGHOIl, UHHO-
n/n | oucyu- (wac) | eauuonnoi pop-
naunb max (uac)
1. Onpe/eneHre YCKOPEHUs CBOOOTHOTO A ICHHS 0,5 —
1. W3yueHre 3aKOHOB COXpaHEHHSI UMITYJIbCA M SHEPTUU 1
3 1 Omnpe/ieieHne CKOPOCTH TI0JIeTa MU ¢ MTOMOIIBIO Oalu- 05 B
CTHYECKOTO MasTHHKA
4 1 IIpoBepka OCHOBHOI'O ypaBHEHHSI IMHAMUKH BPAILATEIb- 2 TpeHuHr B MaJion
HOT'O IBKCHUS rpymnie
5 1. Masrauk Makcseiia 0,5 -
6 1 OnpeesieHMe MOMEHTA WHEPIIMH Tella METOZIOM KpYy- 05 3
' TUJIBHBIX KOJeOaHUI '
7 1 OnpeneneHne MOMEHTa HHEPLUK KPYTHIBHOTO MasiTHUKA 05 B
METOJIOM KoJeOaHuit '
8 1. [IpoBepka 3aKOHa COXPaHEHUSI MEXaHUIECKOW SHEPTUH 1 -
9 1. VHUBEpCaAbHBIA MasSTHUK 0,5 -
10 1. W3ydeHue 3aTyxaronmx Koaeoanuii 1 -
11 1 OmnpenesieHue CKOPOCTH 3BYKA B BO3JYXE METOJOM Pe30- 0.5 3
HaHca
12 2. M3yueHne ra30BbIX 3aKOHOB 0,5 -
13 2. OmnpenenceHue BA3KOCTH KHUAKOCTH MeTooM CToKca. 0,5 -
14 2. OmnpeneneHne BA3KOCTH BO3IyXa 0,5 -
15 9. Onpe/eneHre cpeaHel JIuHbBI CBOOOIHOTO podera u 05 B
3¢ (EeKTUBHOTO TUaMeTpa MOJIEKYJ BO3IyXa '
16 OrnpezaeneHre OTHOWIEHUS TEIIOEMKOCTEN BO3AyXa IpH 2 TpeHuHr B Majon
MOCTOSIHHOM JIaBJIGHUH U TIOCTOSTHHOM 00beMe rpymnie
17 2. OnpeiesieHUe U3MEHEHUS SHTPOIHU PEATbHBIX CUCTEM 0,5 -
18 3 OnpeiesieHUe eMKOCTH KOHCHCATOPa ¢ moMoibio C- 1 3
MOCTa YUTCTOHA
19 3 W3mepeHrie BeTUYHHBI DJIEKTPUIECKOTO COMTPOTHBIICHUS C 05 B
' noMoinipio R-Mocra Yutcrona ’
20 3. H3mepenue yaeapHOro CONPOTHBICHHS 0,5 -
21 3 Omnpenenenre ropu30HTaILHON COCTaBIISIONIEH Hamps- 2 TpeHuHr B Majion
YKEHHOCTH MarHUTHOTO 1MOJIsl 3eMJIn rpymnie
22 3. W3ydeHue cTabMIMTPOHA U CHATHE ET0 XapaKTEPHUCTHK 0,5 -
23 3 N3yyeHne BaKyyMHOTO JIHO/Ia M OTIpENIeIEHHE YIeIbHOTO 0,5 B
3apsijia IeKTPOHA
24 3. OrnpejiesieHre WHIYKTUBHOCTH COJIEHOMIA 0,5 —
o5 3. Omnpenenenre KpUBOH HAMarHMYMBaHUS U METIHN THCTEpe- 2 TpeHuHr B Majion
3Mca C MOMOIIBIO 3JIEKTPOHHOTO ociuiuiorpada rpynme
26 3. 3aTyxarolue 3JIeKTPUUECKUE KOIeOaHus 0,5 -
27 4 WzyueHne 3aBUCUMOCTH TTOKa3aTeNsl IPEJIOMIICHUS pac- 0,5 B
TBOpA OT €ro KOHIICHTPAINH
8 4 OnpeesneHne moka3ares IPeIoMIICHHsI BEIIECTBA MPU 0.5 B
MOMOIII MUKPOCKOTIA
29 Onpeﬂeneﬁnev JUIMHBI CBETOBOM BOJIHBI TP TIOMOLIIH JTU- 05 3
(G paKIMOHHON PEIICTKH '
30 4. W3yueHue sBICHUS TOJSPU3ALIN 0,5 —
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33 4 Omnpenenenne nocrossHHON Ctedana- bonpiMana o 1mo- 05
' crossHHOM [I1aHKa IpH MOMOIIK ONTHYECKOTO IIMPOMETPA ’
34 4. Hccnenosanue ceneKTUBHOTO hoTtoadderra 0,5 -
35 4 Tyuuenbubii 3 dexr. MccneaoBanue BoabTaMIIEPHOM 05
' XapaKTEPUCTUKH TYHHEIBHOTO JHOIA ’
36 5. V3ydeHue crieKkTpa U3JIy4eHUs] aTOMOB IIMHKA 0,5 —
M3yueHne 3aBUCMMOCTH CONPOTHBIIEHUS MOIYITPOBOIHHU- .
TpeHuHr B MaJion
37 5. Ka OT TEMITEPATypPbl ¥ ONPeeTIeHIE YHEPIHU AKTHBALIHH 2 OVIIe
HOJTYIIPOBOIHUKA by
38 5 OnpeieNieHne KOHIIEHTPAIME HOCUTENEH TOKA B MOJTY- 05
) MIPOBOJIHUKE C TIOMOIIBI0 A dekTa Xomna '
39 5. M3yuenue paboThI MOTYITPOBOJHUKOBBIX JUOI0B 0,5
HUTOI'O 28 10
4.4. IIpakTHyecKkune 3aHATHS
- IS 3204HOH (pOpMBI O0yUEeHHUS:
Buo 3anamus ¢
Homep uHmMepaKmueHoil,
paszoena Haumenosanue mem npakmuueckux O6ven "
Ne oucuu- saraAmuii aKmueHoll, UHHO-
n/n i (uac) eauuoHnou hop-
max, (uac)
1 1 Kunemartnka moctynarenbHOTO U Bpalia- 1
' TEJIBLHOTO JABUKEHUS
2 1 JluHamuKa MOCTyNaTeIbHOTO U BpallaTelb- 9 TpeHuHT B MaJIOl
' HOT'O JBUIKCHUS rpymme
3 1. 3aKOHBI COXPaHEHHS 1 —
4 1. MexaHnuecKkue KoJieOaHus U BOJIHEI 0,5 —
5 2. 3aKOHBI UJIeaIbHOIO ra3a 0,5 -
TpeHuHr B Manoun
6 2. 3aKOHBI TEPMOJMHAMUKA 1 p
rpymme
7 3. DIIEKTPUUYECKOE TI0JIE B BAKYyMeE 2 -
8 3. [ToCTOSIHHBINM 2TIEKTPUUYECKUNA TOK 0,5 —
9 3. MarauTHoOe 1oJIe B BAKyyMe 0,5 -
TpeHuHr B Manon
10 3. ONEeKTpOMarHUTHbIE SIBICHUS 2 p
rpymme
11 4. Wutepdepenuys ceeta 0,5 —
12 4. Hudpakuus csera 1 —
13 4. [Tonspu3zanus ceeta 1 —
TpeHuHr B Manon
14 4. TennoBoe U3ydeHne 1 p
rpymme
15 4, KBanToBas nmpupoja ceera 0,5 —
16 4, DJIeMEHTEI KBAHTOBOM MEXaHUKHU 0,5 -
17 5. ®du3nka aToMa U aTOMHOTO sijIpa 0,5 -
HUTOI'O 16 6

4.5. KoHTpO/IbHBbIE MEPONPUSITHA: KYPCOBOIl MPOEKT (KypcoBasi pa6oTa), KOHTPOJIbHasI

pabora, PI'P, pedepar

L]enw: KonTponpHas paboTa Mo3BOJISET 3aKPEMUTh TEOPETHUECKUN MaTepuan Kypca (GU3UKH.

Cmpyxmypa: B KOHTpOJbHON paboTe HEOOX0IMMO yKa3aThb HOMEp BapuaHTa, 3alUcaTh YCIOBHE

3a/1a4d, peUIeHue, B TEX CIIy4asiX, KOrJa 3TO BO3MOXHO CHENIATh YEPTEXK, BHIIIOIHUTH BBIYUCICHUS,
IIPOBEPKY €IMHUI] U3MEPEHUH U 3aIINCaTh OTBET.
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CormacHo yueOHOMY IuTaHy CTyAeHThl mporpammbl crenuanutera 23.05.01 «IloxbemHo-
TPaHCIOPTHBIE, CTPOUTEIIbHBIC, TOPOKHBIE CPEICTBA U 000PYIOBaHUE)» 3a04YHOM (HOPMBI O0YUEHHUS
BBIMOJTHSIOT OJTHY KOHTPOJIBHYIO padoTy.

OcHosHas memamuka KOHMpPOAbHOU pabOmbi.

— MEXaHHKa;

— MoJIeKyJsipHas (pU3MKa U TEPMOJIUHAMUKA;

— DJICKTPOMAarHeTH3M;
— OITHKA;

- (1)I/I3I/IK3, aToMa, aTOMHOTI'O AApa U 3JICMCHTAPHbBIX YaCTHUII.

Cooepoicanue.

KonrtponbHast pabora conepXuT 8 3agad Ha J100bIe U3 MEPEYUCICHHBIX BBIIIE pa3aesioB (Hu3u-

KH.
Cmpyxkmypa.

B kxoHTposbHOI paboTe HEoOXoIuMO ykKa3zaTh HOMEp BapHaHTa (COOTBETCTBYET IOCIHIEIHEH
udpe HoMepa 3a4eTHOM KHMKKU HIIM CTYIEHYECKOro Omiera), 3amucaTh YCJIOBHE 3a]aud, pelie-
HUE C MOsICHEHUEeM. B Tex ciydasx, Korjaa 3To HeoOXOJUMO, HY)KHO CHENaTh YepTEeXk, BBHITOJIHUTH
BBIUMCJIEHMSI, OCYIIIECTBUTH MPOBEPKY €AMHULl U3MEPEHUS U 3alICaTh OTBET.

Obvem: 1 — 2 cTpaHuIbl HA KOKAYIO 3a/1a4y, BBITOIHSIETCS B TETPAAU B KIIETKY o0bemoMm 12-14
muctoB. Ha o6noxke Terpaau ykasbiBaetcss @O crynenTa, rpymnma, mudp 3a4eTHON KHUKKY.

Onenka

Kputepun ouieHKH BbINOJHEHUS KOHTPOJIbHOMH PadoThI
(3ao0uHas popma o0yueHus1)

3a4TCHO

OOyuaronuiicss MPaBWIIBHO PElIaeT BCE BOCEMb 3aj1ad CBOCTO BapUaHTAa,
oopMIIIET KOHTPOJIBHYIO PaboTy 1o 00pasily, MPH MOSCHEHUU PEIICHUS
3aJ]aui MPUBOJUT YEPTEKH WIH TPaPUKH ¢ 0003HAYCHUEM HEOOXOIUMBIX
BEJIMYMH, BBIBOJ (POPMYJT U pelIeHHe 3aa4 COMPOBOKIAACT KPATKUMH, HO
MCYEPIIBIBAIOIIUMU MOSICHEHUSIMH, OCYIIECTBIISICT TIPOBEPKY Pa3MEPHOCTH
MOJTyYCHHOM pacueTHON (POpMyIibl, IOCIE MPOBEPKH pazMepHOCTH (op-
MYJIbI OCYIIIECTBIISIET YUCICHHBIHN pacyer.

HE 3a4TCHO

OOyuaromuiicsi pemaer 3aJadyd CBOETO BapHaHTa C OOJIBIIUM KOJMYE-
CTBOM 3aMEYaHHii: 6€3rpaMOTHO BHITIOTHEHBI YEPTEKHU U TpaduKu K 3a1a-
yam, pabota oopMiieHa HE 10 00pa3Ily, OMMOKH B pacueTax, OTCYTCTBY-
10T TIOSICHEHUSI K PEIICHUI0 33a7a4 — KOHTPOJIbHAsg paboTa BO3BpAIaeTCs
Ha 10pal0oTKYy.
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5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIATIIMHBI K ®OPMUPYEMbBIM B HUX
KOMIIETEHHUAM U OEHKE PE3YJbBTATOB OCBOEHUSA JUCIUIIJINHBI

Komnemenyuu
Komnemenuuu i Ouenka
Kon-so | or1K | oIk =2 t. wac By uo pe3yemamos
uacoe Komn. P Yyueonout pabomul
Ne, naumenoeanue
4 5
pazoenos OucCyunIuUHbl
1 2 5 6 7 8
1. Mexanuka 133 + + 2 66,5 JIk, JIP, I13, xp, CP Kp, 3a4eT
2. Mouekymiphas dusiia n 112 + + 2 56 JIk, JIP, 113, xp, CP Kp, 3a4eT
TEpMOJIMHAMHUKA
3. DIeKkTpoMarHeTh3M 123 + + 2 61,5 JIk, JIP, xp, CP Kp, IK3aMEeH
4, Ontuka 109 + + 2 54,5 JIx, JIP, CP JK3aMeH
> (H3HKE ATOMA, ATOMHOTO A= | 47 + + 2 58,5 JIk, JIP, CP 9K3aMeH
pa M 3JIEMEHTAPHBIX YaCTHI]
6cezo uacoe 594 297 297 2 297 - -
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6.
CAMOCTOSATEJBHOM PABOTBI OBYUAIOIIUXCS IO JUCIHUIIJINHE

INEPEYEHDb VYYEBHO-METOIUYECKOI'O OBECIIEYHEHUA JJIs

1. Kuwm, JI.b. ®usuka. Mexanuka: nabopatopubiii mpaktukym / JI.b. Kum, A.A. Kpomoros,
N.I". Maxpo. — 4-e uza. nepepad. u jgomn. — bparck: bpl'Y, 2010. — 143 c.

2. Kuwm, [I.b. ®usnka. DIEKTPUUYECTBO U AJIEKTPOMATHETH3M: JJaOopaTOpHbIi pakTukym / J1.b.
Kum, A.A. Kponoros, N.I'. Maxpo. — bparck: bpI'VY, 2014. — 130 c.

3. Pyas, C.C. ®uzuka. OnTuka: METOAMYECKUE yKazaHus 1o jaboparopHbiM padotam / C.C.
Pyns, E.T. AreeBa, .I'. Maxpo. — bparck: bpI'VY, 2012. — 164 c.

4. DnexrpomarneTusm: Kype gexmmii / JI. Kuwm [u gp.]. — Bparck: bpI'Y, 2013. — 378 c.

5. O®wusuka. MonexymnspHas (pu3uKa ¥ TepMOIUHAMUKA: JJabopaTopHbid npakTukyM/ JI.b. Kum
u 1p. — bparck: bpl'Y, 2014. — 112c.

6. Sckun, A.C. ®u3nka TBEPAOTO TENa, aTOMa U ATOMHOTO si/1pa: 1a00paTOPHBIN MPaKTHKYM/
A.C. Sckun, U.I'. Maxpo, E.T. AreeBa. — bparck: bpI'VY, 2014. — 160 c.

7. ®usuka. MeTtoanyuecKkue yKazaHUs W KOHTPOJbHBIC 3aaHus it OakanaBpoB 3P0 TexHU-
yeckux npodmirei/ [1.b. Kum, A.A. Kponotos, N.I'. Maxpo, JI.W. JleBut. — bparck: bpl'VY,
2013. 140 c.

8. Kum, /[.b. ®usnka aTOMHOTO sijipa M 3JIEMEHTApHBIX yacTull: yueO. mocooue /JI.b. Kum,
J.N. Jleut. — bparck: bpl'Y, 2012. — 145 c.

7. TIEPEUEHb OCHOBHOM M JONOJHHUTEJBHOW JIMTEPATYPBI,
HEOBXOJUMOI JIJIsI OCBOEHUSA JUCIHUATLTAHBI

Buo Konuuecmeo | Obecne-
Ne Haumenosanue uzoanusn 38;’: 7];}1 :K;;?:Z:Z ‘Z H:Zin-b,
113, KP,xp) Ke, WIT. (OK3/9e)
1 2 3 4 5
OcHoBHasi iuTEepaTypa
1. | Tpopumona T.H. Kypc ¢usuku: yueOHoe nocodue mns | JIk, JIP, 96 1
By3oB/ T.U. Tpopumosa. — 12 wusm., crepeorun. — | CP, xp
Mocksa: Axagemus, 2006. — 560 c.
2. | Oertnmad, A.A. Kypc ¢usuku: yuebHOe mocobue s | JIk, CP 99 7
By30B/ A.A. Jlernad, b.M. SBopckwuii. —7-¢ u3z., cre-
peotun. — Mocksa: Akanemus, 2008. — 720 c.
JlonoJIHUTeIbHAS JIUTEepaTypa
3. | Boabkenmreitn, B.C. CoopHuk 3agau mo obmemy kyp- | I13, CP, 99 1
cy GU3HMKH: IS CTyAeHTOB Texuudeckux By3oB/ B.C. | kp
Bonbkenmrelin. — 3-e usn., ucnp. w gon. — CaHKT-
ITetepOypr: Kuwxkusiit mup, 2007. — 328 c.
4. | CuByxuHn, J.B. O6mwmit xypc ¢usuku. B 5t. T.1-5: | JIk, JIP, 10 0,5
y4e6. mocobue mis By3os/ J[.B. CuByxun. —5-oe usm., | CP
ucnp. — Mocksa: @uzmatiut, 2006.
T.2: TepmonnHamuka u MoJeKyssipHas Gpusuka.—544c.
5. | Yepros, A.I'. Bamaunuk mo ¢usuke: yuebHoe mocoodue | 13, CP, 20 1
s BTy30B/ A.I. Ueptos, A.A, BopoOneB. —8-oe 3., | Kp
nepepad. u gon. — M.: @usmariut, 2009. — 640 c.
6. | Camemses, N.B. Kypc o6mieii ¢pusuku. B 3-x 1. T.1-3: yue6- | JIk, I13, 97 1
Huk s BTy308/M.B. CaBenbeB. — Mocksa: Hayka, 1987 —. | CP, kp
T.1: Mexanuka. MosnekysipHast pusuka. — 3-¢ U3Jl., UCIp. —
432 c.
7. | CaBenbe, U.B. Kypc o6mieit ¢pusuku. B 3-x 1. T.1-3: JIk, 113, 97 1
yueOHuk juis BTy30B/ 1.B. CaBenbeB. — MockBa: Cp
Hayka, 1988 —. T. 2. DnekTpuuecTBo 1 MarHeTU3M.
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Bonssl. Ontuka. — 3-e usn., ucrp. — 496 c.

8. | Casennes, N.B. Kypc o6mieii ¢pusuku. B 3-x 1. T.1-3: JIx, 113, 98 1
yaebnoe nmocodue/ U.B. CaBenveB. — MockBa: Hayka, Cp
1987 —. T. 3. KanroBas ontuka. AToMHas (pU3HKA.
®dwuznka TBepaoro tena. du3nka aTOMHOTO SApa U dJie-
MEHTapHbIX Yactull. — 317 c.

8. IEPEYEHb PECYPCOB HHOOPMAILIIMOHHO - TEJEKOMMYHHUKAILN-
OHHOU CETU «MHTEPHET» HEOBXO/JHUMBIX  JJIA OCBOEHUA
JUCHUIIJINHBI

1.OnekTpoHHBIH KaTanor 0ubiauoreku bpl'y
http://irbis.brstu.ru/CGl/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21
DBN=BOOK&S21CNR=&Z21ID=.

2. DnextponHas 6ubanoreka bpl'Y http://ecat.brstu.ru/catalog .

3. DIIEKTPOHHO-OMOIHOTEUHAS CUCTEMa « Y HUBEPCUTETCKas Oubimoreka online»
http://biblioclub.ru .

4. DnexkTpoHHO-OnbMHOTeUHas cucTeMa «M3matenscTBO «Jlanb» http://e.lanbook.com .

5. Undpopmannonnas cuctema "EquHoe okHO gocTyna K 0o0pa3oBaTelbHBIM pecypcam"
http://window.edu.ru .

6. Hayunas snmextponnas 6uonmuoreka eLIBRARY.RU http://elibrary.ru .

7. YuuBepcuterckas nnpopmanuonnas cucrema POCCHUSA (YUC POCCHUA)
https://uisrussia.msu.ru/ .

1. 8. Hamumowmanbuass snekTpoHHas OubOnumoreka HDIB http://xn--90ax2c.xn-plai/how-to-
search/.

9. METOJAUYECKHUE YKA3AHUSI AJ151 OBYYAIOIIUXCSI IO OCBOEHMIO
JUCHUIINHBI

9.1. MeToanyeckne yKa3aHus 1Jisi 00y4aKOIIMUXCS MO BbINOJHEHHIO JIA00PATOPHBIX padoT/
CceMHHApPOB/ MPAKTHYECKUX PadoT

B xone noaroToBku K J1abopaTopHbIM paboTaM HEOOXOJUMO M3YYUTh METOJUYECKYIO JUTEepaTy-
PY, PEKOMEHJIOBaHHYIO JJIs1 IOJTOTOBKU K BBIITOJHEHHUIO pabOThI, COCTABUThH MTPOTOKOJ HEOOX OJTUMBIH
nu1st BeimostHeHust JIP. TlpoTokon gomxkeH BkitouaTh B ceOsi: HazBanue JIP, nenb, mpubOopsl u mpuHaI-
JIEKHOCTH, MPUHLIUITHAIBHYIO CXeMy pabodel yCTaHOBKH U TaOJHUIly pe3yiabTaToB. O3HAKOMUTHCS C
nopsiikoM BbinosHeHus JIP. Tlocne Toro xak JIP Oyzaer BeinosiHeHa HEOOXOIUMO OPOPMUTH OTUET MO
JIP u noaroroButhes K 3amure JIP. JlaGopaTopHbIi MPaKTUKYM COJEPKHUT BONPOCH! /I 3amuThl JIP,
Ha KOTOPBIE CTYACHT JOJDKEH OTBETUTH. /s moaroroBku k 3ammre JIP cTynenTy HeoOXxoaumo o3Ha-
KOMHTBCSI C TEOPETUUYECKHM BBEJICHHEM B JJAOOPAaTOPHOM MPaKTHKyME, a TaKKe UCIOJIb30BaTh PEKO-
MEHAYeMYI0 J1a0OpaTOPHBIM HPAKTUKYMOM JIMTEpAaTypy M CBOM KOHCHEKT jekuuil. J{ns Gompiiero

OCBOCHMU: MaTCpHrajia OTBCTHI Ha BOIIPOCHI PEKOMCHIAYCTCA O(l)OpMJIHTB B BHUC KOHCIICKTA.
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http://нэб.xn-p1ai/how-to-search/

O6pa3zerr odopmiteHUs 0TYETA 10 JTAOOPATOPHOU padoTe

Jluem 1

MUHUCTEPCTBO OBPA3OBAHUS M HAYKH POCCUMCKOM ®EJIEPALINA

OENEPAJIBHOE 'OCYJAPCTBEHHOE BIXOJXKETHOE
OBPA30OBATEJIBHOE YUPEX/IEHUE
BBICILEI'O OBPA3OBAHUA

«BPATCKHWH T'OCYJAPCTBEHHBI YHUBEPCUTET»

Kadenpa ¢pusuxn

JlaGoparopHas pabota

N3mepenne BeTMYUHBI SJIEKTPUUESCKOTO COITPOTUBIICHUS
¢ tomo1bpo R-mocta Yurcrona

OTYET
Boinonxuit:
crynent rp. TTC3-14 Bb.A. IlerpoB
PykoBoauTens:
JIOTIEHT, K.().-M.H. J.b. Kum

Bparck 2015
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Jluem 2

Lenv pabomer:

1) Uzyuenue npuHIUIA pabOTHI H3MEPUTEIBHON MOCTOBOW CXEMBI.
2) OrmpesierieHHEe BETMYMHBI CONMPOTUBIICHUS JIBYX MPOBOIHHKOB M BEIHYMHBI
COIIPOTHUBIICHHUS IIPU UX IIOCJIEA0BATEIBHOM U NIAPAJLIEIIBHOM COCIUHEHUH.

Ilpubopst u npunaonexcnocmu:
peoxopx (1ieHa aeneHust =1mm),
Ha0Op PE3UCTOPOB C HEU3BECTHBIMU CONPOTUBIICHUSMU,
MaraszuH conpotusiienuss MCP-60, kiacc 0,02

MmUBOIETMETp MASMOM3, 1.0, ——, —, 77 2 kV, N
MCTOYHHUK ITOCTOSSHHOTO TOKA.

Ilpunyunuanvnas cxema padoyeii yCmaHo6Ku:

Puc. 1

RX — HCHU3BECTHOC COIIPOTHUBJICHUE, R _HpI/I60p C U3BCCTHBIM COITPOTHUBJICHHUCM

(marasun conporusnenus); G — ransanomerp; AB — peoxopn; K — xmrou.

Paboune popmyJibi:

I R, ‘R
— 1. _ . _ X1 X2
RX - RI_’ RXI‘IOCJ‘I - RXI + RXZ’ RXr[ap - R R '
2 X1 + X2
Trac RXl — COIIPOTHUBJICHHUE IICPBOr'0 pPE3UCTOPA, sz — COIIPOTHUBJICHUEC BTOPOTO

pe3ucTopa, Il n Iz — JJIMHBI TIJIEY peoxopaa.
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Jlucm 3

Taobauya pezynromamos

PacueTHsbie 3HaYe-
N3mepsemoe Ne I1 I2 R Rx Rxcp i
CONIPOTHUBIICHUE | n/n Xmocn 1 | “Xmnap
MM MM Om OMm Om Om
1 90 90 163 163
Ry 2 80 100 193 154 161 —
3 100 80 133 166
1 90 90 25 25
Ry 2 80 100 31 25 25,3 —
3 100 80 21 26
1 90 90 181 181
X oc 2 80 100 222 178 183 181
3 100 80 152 190
1 90 90 22 22
Ry ap 2 80 100 27 22 22,3 22
3 100 80 18 23

d)OpMlebl pacuema nozpewitHocmu.

MRy AR AL AL,

E1 =
<Rxlcp>

|2

Koneunuwiit pezyromam:

R, = (161+4)Om

R, =(25,3+0,6) Om

Buwi600:

N3yueH npuHIUN pabOTHl H3MEPUTEILHON MOCTOBOM CXEMBI; ONPECICHBI BETUINHBI
COINPOTHUBIICHUS JBYX MPOBOJHUKOB M BEJIWYMHBI COPOTUBIIEHHS MIPU UX MOCIECA0BA-
TEIBHOM U MApaJIEIbHOM COEIUHEHHH ¢ OTHOCHTEIBHOM norpemnocteio £ = 2,4%.
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JlabGoparopuasi padora Ne 1
Onpeodenenue yckopeHus c60000H020 NAOeHUs.
Lenv pabomul: 3KCTIEPUMEHTATBHOE OTIPEICICHUE YCKOPEHHUSI CBOOOIHOTO MACHHS C TIOMOIIBIO MPH-
Oopa ATByna.
Ipubopwl u npuradnexrcrocmu: prudOp ATBya C CEKYHIOMEPOM, J00ABOUHBIC TPY3HI.
Tlopsadox evinonnenus pabomol u 06pabomra pe3yiomamos usmepeHull

4

—\ .

1. Bximtounts npubop ATByza B CETh.

2. IlepeMecTUTh TpaBbIidi TPY3 B BEpXHEE MOJIOKEHHE, ITOJI0XKUTh
Ha HEro OJJMH U3 JIONOJHUTEIbHBIX I'PY3HKOB,

3. I3Meputh myTH paBHOYCKOPEHHOTO Si M PaBHOMEPHOTO S
JBYDKEHUH OOJIBILIEro rpy3a U BpeMs MaJeHUs Ipys3a.

4. Uzmepenue noBTopuTh 5-10 pa3
ﬁ/x_ﬁ 5. [loacraBuB cpenHee 3HaueHUEe BpeMeHU <tp> B pacuéTHYyIO

opmyy

=
C
ﬂ o= 2m +m, S;
E N m, 281t22 ,

{  OIpeAeNuTh YCKOPEHUE CBOOOIHOTO MajeHus <g=>.
10. MeTooM pacdera MOTPEIIHOCTEH KOCBEHHBIX H3MEpeHUit
HAlTH OTHOCHUTENbHYIO £ M aOCOMIOTHYIO AQ MOTPEIIHOCTH BEIUYU-
HEI <g>
11. /lanHble pe3yabTaTOB U3MEPEHUI U BHIYMCICHUI 3aHOCAT B TaOIUILY.

Bonpocwt ons oonycka k pabome

-

. KakoBa niens paboTh1?
. Onuumre ycTpoiicTBO pabouell yCTaHOBKU U X0/ SKCIIEPUMEHTA.
. 3anummre padouyro Gopmyily, MOSICHUTE €e.

w N

Bonpocwt ons 3awumsr pabomei
. Chopmynupyiite 3akoHbl HpI0TOHA U pacKpoiTe X CMBICIL.
. Ilouemy BTOpOii 3aKk0H HhI0TOHA OTHOCUTHCS K MaTepUAIbHON TOUYKE, a HE K TeTy?
. JlaiiTe onpeienieHue NMITYJIbCa TEJIa U UMITYJIbCa CHJIBI.
. UTO Ha3pIBaeTCs Maccou Tena.
®dopma OTYETHOCTH: OTUET MO J1TAaOOpaTOpHON paldoTe, BBHIOJHEHHBIN 10 00pasily, B COOT-
BETCTBUU C 3a1aHUEM.

A OWOWN -

OcHoBHnas nuteparypa Ne 1, Ne 2
JononuurensHas mureparypa Ne 6

JlaGopaTopHasi padora Ne 2
H3yuenue 3aK0H06 cOXpaneHus UMnYIbca U SHepeUull.

Llenv pabomvl: SKCIEPUMEHTAILHOE MCCIIENOBAaHUE IIPOLIECCa COYNApeHHs yNPYIHX Tesl U IpOBepKa
BBITOJIHEHHS B CUCTEME COYAAPSIOLINXCS Tl 3aKOHOB COXPAaHEHUS UMITYJIbCa U MeXa-

HUYECKOH YHEPTHU.
IIpubopwl u npunaonexcnocmu: nadboparopHas ycranoska FPM-08.

Tlopsoox evinonnenuss pabomul u 06pabOMKa pe3yIbmamos usmepeHull

1. IlpoBecTu KOPPEKTUPOBKY OCEBOM YCTAaHOBKM IIAPOB, OCIIaOUB
¢ukcupyoomue raiku, yCTaHOBUTh HIKaNbl 3, 4 TakuM oOpa3oMm, 4TOOBI
yKa3aTeJH IMOJBECOB 3aHMMAJIM HA IIKAJIaX HYJIEBOE MOJIOKEHUE.

2. Haxatp knaBuiy «CETby.

3. TlpaBelii map OTOABUHYTH B CTOPOHY AJIEKTPOMArHuTa M OJIOKUPO-
BaTh €r0 B 3TOM II0JIO’KEHUH, 3allMCaTh 3HAUEHUE yIJIa OTKJIOHEHMS NOJIBE-
ca mpaBoro 1mapa (1) or BepTukamm «.

4. Haxarp knaBumny «[1YCK».

5. Tlocne CTONIKHOBEHMs IIAPOB M3MEPUTH IO HIKAJIE YIIIbl OTKIOHE-

HHS IIapOB ¢/ (paBelii map 1) n aé (71eBbIif map 2).
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6. HMsmepenue nmoBToputh § — 10 pas.

7. Tlo dopmyme
. a
u:ﬂf2gl(1—cosa):ZSlnfwfgl

BBIUHCIIUTH CKOPOCTH U TIPAaBOro mapa 1o coyaapenus. [logcraBus B 3Ty ke Gpopmyiny BMECTO 3Ha-
YCHMS yIIa o CpeAHHEC 3HAYCHMS <al/ >u <a£ >, pacCUMTalTe CpeHUE CKOpocTH < U, >, <U, >
LIAPOB MOCIE COyAapeHus.

8. Pe3ynbTarhl BHIYMCIICHUIN 3aHECTH B TAOJIHILY.

9. TlocraBuB 3HAYEHHs1 CKOPOCTEHi mapoB U, <U,> u <U,> B HopMyIIbI

2 2 )
=m p' = muo m<u, > m,<u, >
p LU, / m <u, >+ m, <u, >, Ek_lT,El:_ 1 21 ) 22

BBIYUCIHUTL CYMMY UMITYJILCOB U KHHETHUYCCKOU OHEPruuv A0 1 1mocJjIC yaapa. 3atem CpPaBHUTDH UX 3HAYCHHH.
10. CI[CJIaTB BbIBOJ O BBIMIOJIHCHUHN 3aKOHOB COXPAHCHUA DOHCPIUH U UMITYJIbCA.

Bonpocul onsa oonycka k pabome
1. 310KuTh 11€716 PaOOTHI.
2. OnumuTe pabouyro YCTaHOBKY U XOJ1 OKCIIEPUMEHTA.
3. [TosicHUTE CMBICIT U METOJI OTIPEJICIICHUS BCEX BEIIMYMH, BHOCUMBIX B TaOIHILY.

Bonpocwt ons 3awumsr pabomei
1. Yro Ha3pIBaeTCA UMIYJIBCOM TENA, SHEPTUEH?
2. [laiiTe onpeneneHrne 3aMKHYTOW CUCTEMBI.
3. Kakve BEJIMYUHBI HA3bIBAIOTCS MHTETPAJIAMU JIBFDKCHUS? TIPUBEIUTE TIPUMEPHI.
4. C yeM CBsI3aHbBI 3aKOHBI COXPAaHEHHS UMITYJIbCA, JHEPTHH, MOMEHTA UMITYJIbCa?
5. Chopmynupyiite 3aKOHBI COXPAHEHHUS UMITYJIbCA U MEXAHUYECKON YHEPTHH CUCTEMBI.
6. [IpuBeauTte onpeseneHns KHHETUYECKOW U MOTEHIIUAIBHON SHEPTUU, UMITYJIbCA CHCTEMBI.
7. Kakue cuiibl Ha3bIBAIOTCSI KOHCEPBATUBHBIMU U JUCCUTIATUBHBIMU?
8. Kakue ynapbl Ha3pIBalOTCsl a0COIIOTHO YIPYTHMMHU U aOCOIIOTHO HEYNPYyruMu?

dopma OTYETHOCTH: OTUET 1O JTAOOPATOPHOH paboTe, BBHITIOJHEHHBIA MO 00pa3ily, B COOT-
BETCTBHHU C 33J]aHUEM.
OcHoBHnas nuteparypa Ne 1, Ne 2
JononnurensHas auteparypa Ne 6.

JlaGopaTopHasi padora Ne 3
OnpedeﬂeHue CKopocmu nyau npu nomouiu banaucmu4ecko2o KPYMmMuJlbHO2cO MAANHUKA

Llenv pabomei: onpeneneHre CKOPOCTH MM MPU MOMOUIM OaNTMCTUYECKOTO KPYTHUIBHOTO
MasITHHKA.
IIpubopwi u npunadnexcrnocmu: GATNTUCTUUECKUIN KPYTUIbHBIN MasTHUK, IyJisl, TMHEHKa.

Tlopsook evinonnenus pabomel u 06PaAbOMKA pe3yIbmamos usmepeHull

1. Bxuitounts npu6op, Haxas knasuiry «CETby ITymio 3akpenuTsb
B CTPEJISAIONIEM YCTPOMCTBE.
2. Pacnionoxuth noasuxHele 11 rpy3sl HA MUHUMAIbHOM PaccTo-

SHUM OT OCH BpAIlleHUsI KpYTHJIbHOTO MasiTHUKA. VI3MepuTh paccTosiHue 8

R1 OT ocu BpaieHus 10 LeHTpa MOABUKHOTO TPY3a. \ﬁ
3. KpyTHIbHEIH MasTHHK YCTAHOBHTH Ha depTe 0 yrioBOil mKa- il 13

JBL. : .
4. IlpousBecTu BBICTpPEN, U3MEPsAs MaKCUMAaJIbHBIA YTroJl ¢ MOBO- %—\

poTa MasTHHKA MO YIJIOBOM IKaye (B pajguaHax) U paccTosHue I oT 2 N 15

OCH BpAIlleHHs MasTHUKA 1O TOUKH 3aCTPEBAHUS IIYJIH B IJIACTUIIMHE. = ¥
5. OTKJIOHUTH PYKOM MasiTHUK Ha MaKCUMaJIbHBIN yroin (), Haxath kinaBuy «CbPOC», on-

HOBPEMEHHO IyCTUB MAasTHUK, U3MEPUTh BpEMs JAECATHU MOJHBIX KojeOaHuM, HaXaTb KIIABUIILY

«CTOII» B koH1Ie n3MepeHus. ONbIT HOBTOPSIOT 5 pa3 ¢ OJHUM U TEM )K€ UHCIIOM KoJieOaHMi.

r7ie N — YHUCII0 MOJIHBIX KoJeOaHU MasTHHUKA.
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6. Pa3nBuHYTh MOJBMKHBIE IPy3bl HA MaKCUMaJIbHOE PACCTOSHUE OT OCH BpAIICHUS U H3Me-
puTh pacctosinue Ry oT ocu BpallleHHs A0 LIEHTpa MOABMKHOTO rpy3a. CoriacHO MyHKTY 6 ornpeze-
JUTH TIEPHOJT KoJiebaHuii T2 yepes cpeHee 3HaueHue BpeMeHn <tp>.
draM T,

T2 2
mr Tz _Tl

8. JlaHHbIe pe3ynbTaTOB U3MEPEHUN U BBIYUCICHUN 3aHECTU B TaOIUILy.

7. BBIYHCITUTH CKOPOCTH TIyJH » TI0 hopMmyle: v = (RZ2 - Rf)

Bonpocul onsa donycka k pabome
. Kakosa 1ieib paboTsi?
. Onummre pabouyro yCTaHOBKY U XOJT IKCIIEPUMEHTA.
. 3anummte pabouyro GopMyiTy Ui ONIpeIeIeHUs] CKOPOCTH IOJIETa MYJIH.
. Ha ocHOBe kakux 3akOHOB moxy4eHa pabodast popmymna?
. OneHuTe MOrpenrHOCTh METO/1a U3MEPEHUSI CKOPOCTH ITYIIH.

O~ wdNPE

Bonpocwl 0na 3awumer pabomsi
1. Kakoit ynap Ha3bIBaeTCsl aOCOIIOTHO YIPYTUM, HEYIIPYTUM?
2. YTO Ha3bIBaETCSI MOMEHTOM CHIIBI, MOMEHTOM HMITYJIbCA, MOMEHTOM WHEPIUU MaTepUaAIb-
HOM TOYKH, TBEPJIOTrO Teya?
3. ChopmynupyiiTe OCHOBHOM 3aKOH AMHAMHUKHU BpalaTeIbHOTO IBMKEHUS, 3aKOH COXpaHe-
HUSI MOMEHTa UMITYJIbCa.
4. Chopmynupyiite Teopemy LTeitnepa.
5. HazoBute Buibl MexaHnudeckoil sHepruu. CHopmynupyiiTe 3aKOH COXpaHEHUS MeXaHH4e-
CKOM DHEPIHH.
dopma OTYETHOCTH: OTUET MO JTaOOpPaTOpHON padoTe, BBHIOJHEHHBINA MO 00pasily, B COOT-
BETCTBUU C 3a/IaHUEM.
OcHoBnas nuteparypa Ne 1, Ne 2
JononuurensHas nuteparypa Ne 6.

JlaGopaTopHas padora Ne 4
HpOG@pKCl OCHOBHO2CO YpPAaBHEHU: OUHAMUKU spauiameslbHoco O08UdICeHUS.

Lenvb pabomul: 3KCIEpUMEHTANIbHAS IPOBEPKA OCHOBHOI'O 3aKOHA JTMHAMHKH BPAIIATEILHOTO JBIKE-
HUS ¢ momoliplo MasTHuka OOepOeka B pa3HBIX CUTyalusX: A Ciaydas KOrja
J=const, s cmyyas mpu M= const.
IIpuboput u npunaonexcnocmu.: MasTHUK ObepOeka ¢ Muuncekynaomepom FPM-15,
HITaHTEHIIUPKYITh

Tlopsook evinonnenus pabomel u 06PaAbOMKA pe3yIbmamos usmepeHul

1. V3MepuTh IWITaHTEHIUPKYJIEM pagnuyc OONBLIOrO U Majloro IIKUBOB I &
u . ay g

2. Ompenenuts Maccy Ipysa B3BEIIMBAaHMEM Ha TEXHHYECKUX BEcax C ") s
TouHocThio 10,1 T.

3. IIpoBeputsb cooTHOWmEnuE &, /&, =M, | M, . JIns 3toro: —

® 3aKpenuTh LWINHIPUUYECKUE TOJBI)KHBIE TPY3bl Ha CTEP)KHAX Ha OJIM- z
KallleM pacCTOSHMM OT OCH BpAIleHUs TakK, 4ToObl KpeCTOBHHA OblLIa B MO-
JI0’)KE€HUU 0€3pa3IMYHOr0 paBHOBECHS; =

e HaMOTaTh HUTh Ha OOJBLION LIKUB paauyca 1 U U3MEPUTH BpEMs IBH- 4
JKEHUs rpy3a t ¢ BBICOTHI h MUITHCEKYHIOMEPOM; copec|  Em

® OIIBIT MIOBTOPUTH 5 pa3. BricoTy h He pekomeHayeTcss MEHSATh B Tede- T
HUE Bcell paboThI;

2h a
e 1o ¢popmynam a :t—z, & =1 M = m(g —a)- I BBIYHMCINTH 3HAUEHUS a1, &, M1,

® HE MCEHSA PACIOJIOKEHHS MTOABUKHBIX IPY30B U OCTABJIASl TEM CaMbIM HEU3MEHHBIM MOMEHT
WHEPILHHU CUCTEMBI, ONIBIT HOBTOPUThH, HAMATHIBAsI HUTh C TPY30M HA MAJIbIH IIKUB PAJNYCOM I7;
® 110 BBIIIE MIPUBEACHHBIM (POPMYJIaM BBIUUCIUTE 3HAUYCHUS 8, &, M>;
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® IIPOBEPHTDH CIPABELIMBOCTD CIIEICTBHS OCHOBHOTO 3aKOHA JMHAMHKH BPAIIATEIbHOrO JIBU-
xeuus: M, /M, =g l¢&,, nipu J =const

* JIaHHBIE Pe3YJILTATOB U3MEPEHHUMN M BBIYMCICHUN 3aHECTH B TAOJIUILIBL.

4. TIpoBeputh cooTHoweHue &' /&, =J,/J3’. Jlns sroro:

® Da3IBHHYTH ITOJBIKHEIC TPY3bI IO YOPOB Ha KOHI[AX CTEP)KHEH, HO TaK, YTOOBI KPECTOBH-
Ha CHOBA ObI/Ia B ITOJIOXKCHHH OE3Pa3IHIHOTO PABHOBECHS;
® ISl MAJIOTO IIKKBA I ONPECIUTh BPEeMsl IBIKEHHS Ipy3a t' 1Mo JaHHBIM 5 ONBITOB;
a mr?(g-a)

¢ 110 popmynam azi—?, e=—, J=

- ornpenenuTh 3HaueHus a’, &', J’;

e Tpu npoBepke cooTHoueHus &'/ ¢, =J,/J" mpu M =const UCIIONB3YIOT 3HAUCHUS TPEJIbI-
JYLIETo OIbITA,;
® BBIYMCIUTH cOOTHOWmeHus ¢'/g, u J,/J";

® pe3yNbTaThl U3MEPEHUN U BBIYUCICHUN 3aHECTH B TAOIHILY.

Bonpocwvt ons oonycka k pabome
1. Kakoga menb paboThI?
2. ChopmynupyiTe OCHOBHOW 3aKOH JMHAMHUKHU BpalaTelbHOTO nBMkeHus. [losicaute pusu-
YECKUH CMBICIT BEJTMYHMH, BXOISAIINX B JAaHHBIN 3aKOH, YKOKUTE CIUHUILI UX u3MepeHus B «CI».
3. OnumTe ycTpoiicTBO paboueii yCTaHOBKH.
4. OneHuTe MOTPENIHOCTh METO/1a U3MEPEHHUH BEIMIMHBI YIIIOBOTO YCKOPSHUS.

Bonpocwr onsa 3awyumer pabomei

1. JlaiiTe onpeneneHuss MOMEHTA CHJI, MOMEHTAa UMITyJIbCa MaTePHAIbHON TOYKU OTHOCHUTEIb-
HO HENoABM>XHOU ToukH O.

2. CchopmynupyiiTe OCHOBHON 3aKOH JWHAMUKH BPAIATEIIbHOTO ABUKEHHS TBEPJOTO Tela OT-
HOCHUTEJILHO HETIOABMKHOM ToukH O U HETOIBUKHOM ocH Z.

3. JlaiiTe onpeneneHre MOMEHTa UHEPIIMH MaTePHAbHON TOUKH U TBEPAOTO Tela.

4. Beienute paboune GopMyIIb.

5. Beipeaute cootHomenue & = f(J) npu M =const u & = f(M) npu J = const.

@dopma OTYETHOCTH: OTUET IO J1JAOOpaTOpHOM paldoTe, BBHIOJHEHHBIN 110 00pasily, B COOT-
BETCTBUU C 3a/laHUEM.
OcHoBnas nuteparypa Ne 1, Ne 2
JononaurensHas auteparypa Ne 6.

JlabGopaTopnasi padora Ne 5
Masmnuux Maxceenna.

Llenv pabomel. onipeneneHre MOMEHTa HHEPIIMY MasiTHUKa MakcBeIna.
Ipubopwl u npunaonexcnocmu: MasTHUK MakcBemia FPM—03, KOMIUIEKT CMEHHBIX KOJIeTl.

Tlopsook evinonnenus pabomel u 06PabOMKaA pe3yibmamos usmepeHul

4
ﬁ’%ﬁ 1. Bxirounts knasumy «CETb»,

B 2. Ha ponuk mMasiTHUKa HaJleTh KOJIBIIO, MMPIKUMAsI €r0 JI0 YIopa.
3. Ha och MasTHMKA HaMOTaTh HUTh MOABECKH U 3a(UKCHUPOBATH
ee. Haxxats ximaBumry «I1Y CK» mummucexynnomepa FPM-03.
T 4. Haxartp knaBuiy «CbPOCy. Haxate knaBumry «I1YCK».
S 5. OnpenenuTh 3HAYCHWE BpPEMEHHM TNaleHHs MasTHHKA. OTbBIT
noBTOpUTH 5 — 10 pas.
6. OnpenenuTh cpenHee 3HAUYCHHE BPEMEHH IAJCHUS MasTHHKA

n
o (I)OpMYJ'Ie <t>= 1 Ztl , N — KOJMYECTBO BBINIOJHCHHBIX 3aMEPOB,

= F= Ni_1
ti —3HAQUCHHUC BpeMCHI/I, HOﬂyquHOe B i'OM 3aMepe.
7. CO IIKaJIBI HA BepTI/IKaHBHOﬁ KOJIOHKC HpI/I60pa Ol'[pe,[[eﬂI/ITB I[J'H/IHy MasiTHHUKA.

=3
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4 2h

JUTh MOMEHT UHEPIUH J; MasTHHUKA.

9. CHATBH NEPBOE CHEMHOE KOJIBIIO M HACAIUTh HAa POJIMK BTOPOE KOJIBLIO MAcChl My, 3aTeM
TPEThE KOIbLO MACChl Mi3. ONBIT IOBTOPUT.

10. O11eHUTh OTHOCUTENBHYIO E 1 a0COMIOTHYIO0 AJ TOTPEITHOCTD PE3yIbTaTOB U3MEPEHUM.

11. lanHble pe3ynbTaTOB U3MEPEHUM U BBIYUCICHUM 3aHECTH B TAOJIULIBI.

2
8. Ilo popmyne J =1mD2(£—1j, HCIIONB3Ys CpellHee 3HauyeHHe BpeMeHu <t > omperne-

Bonpocul onsa donycka k pabome
1. KakoBa 1ienb paboThI?
2. [laTh ompeieJicHIEe MOMEHTA HHEPITHH.
3. 3amucath GopMysTy MOMEHTa WHEPIIUH MasTHHKAa MakcBesla M MOSICHUTh BEJIWYHHBI, BXO-
JSITIHE B HEe.
4. Onucatph pabo4Yyr0 YCTAHOBKY M X0/ PaOOTHI.

Bonpocwt ons 3awumsr pabomei
1. 3anucath OCHOBHOW 3aKOH JUHAMMKH JUISl TOCTYNATEIbHOIO M BpPALIaTEIbHOIO JABUIKECHUS
TBEPJOTO Tela.
2. BeiBectu opmyity A5l MOMEHTA HHEPIIMH MasiTHUKa MakcBeIa.
3. 3anucaTh 3aKOH COXpaHEHUs1 MEXaHUYECKON SHEPruu JUIlsl MasiTHUKa MakcBesia.
4. omyunts nuddepeHnnanTbHbIM METO0M (HOpMyYITy [UIS pacueTa OTHOCHUTEILHOW MOTperl-
HocTH E.
5. [lath onpeneneHre MOMEHTa UHEPLIUM MaTEPUAIbHOM TOYKU U TBEPOTrO T€Jla OTHOCUTEIBHO
HEMOJBMXHON OCH.
®dopma OTYETHOCTH: OTUET IO J1TAOOpaTOpHOM padoTe, BBHIOJHEHHBIN 110 00pasily, B COOT-
BETCTBUU C 3a/laHUEM.
OcHoBHnas nuteparypa Ne 1, Ne 2
JononnurensHas auteparypa Ne 6.

JlaGopaTopHasi padora Ne 6
Onpedenenue Momenma uHepyuu meia Memooom Koieoanull

Ueflb pa60mbz.' SKCIICPUMCHTAJILHOC OIIPCACIICHUC MOMCHTA MHCPUHMU AHUCKa MCETOJAOM KpPYy-
THIJIBHBIX KOJICOQHUI.

Ilpubopul u npunaonexcHocmu:
JIFICK Ha YIIPYTO# MPOBOJIOKE, TOTIOJIHUTENBHBIE TPY3bI (IIMJIMHAPHI WK IaphI),
CeKyHJOMEp, JIMHEHKa, ITaHT €HUPKYIIb.

Tlopsook evinonnenus pabomel u 06PabOMKA pe3yibmamos usmepeHull
1. Uccnemyemoe Teno MPUBECTH B KPYTHIbHOE KosebaHue. [l 3TOro Teao MOBOPAaYMBACTCS
otHocHTenbHO oc OO’ Ha ManbIii yron (He Goiee 6°) B FOPH3OHTATBLHOM TUIIOCKOCTH H TIOCIE ITOT0
ero mpenoctaBuTh camomy cebde. CekyHaomepoMm usmeputh BpeMs 30-50 HOTHBIX KoJieOaHMM.
OnbIT TOBTOPUTH HE MEHEE 5 pa3 ¢ OJJHUM U TEM K€ BhIOpaHHBIM YKCIIOM Kosiebanuit. Halitu cpen-

o t>
Hee 3HaueHue <t>. Omnpenenuts nepuop kKonebanuit: 7' =

, ITI€ n — YHCJIO KPYTHJIBHBIX KOJIC-
n

OaHui.

2. Ha o1MHAaKOBOM pacCTOSIHUU OT MPOBOJIOKH Ha JUCK MOCTaBUThH J0OABOYHBIE TPY3bI (IIAPhI
WU [IWIWHIPHI), IPOJIeNIaB S OMBITOB JJISI TOTO K€ YKCIIa KoJeOaHui 7, HAUTH TIepro.1 KoeOaHuid

<t >
JUcKa ¢ 106aBOYHBIME Tpy3amu T, = —— .
n

3. JIMHEWKOW U3MEPUTHh PACCTOSTHUE MEXKTY OCIMHU 00’ u 0101/.

4. llltaHreHIMPKYIEM U3MEPUThH AUaMETpP 21 T00aBOYHOTO Tpy3a (I — paanyc rpy3a).

5. B 3aBucHMOCTH OT BHa UCIIOIB3YEMBIX JOOABOYHBIX TPY30B BBIYUCIUTH MOMEHT WHEPITUH
HCCIIeTyeMOTo Telna 1o hopmyoe.

6. M3mepuTh pagnyc UccleayeMoro qucka R v HaliTH 3HAaYeHHe MOMEHTa WHEPIIUH 10 MTPOBe-
pouHoit popmyine. Macca nucka mq = 1,570 kr.
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7. MetogoM pacdera TMOTPENIHOCTEH KOCBEHHBIX H3MEPEHUN HAWTH aOCOJIOTHYIO IMOTpell-
HOCTb pe3yiabpTraTta AJ.
8. JlanHbIC pe3yabTaTOB U3MEPEHUN U BHIYUCIICHUI 3aHECTH B TAOJIHILY.

Bonpocwt ona oonycka k pabome

1. KakoBa 1ienb paboTsi?

2. Uto Ha3bpIBacTCS MOMEHTOM WHEpIHMH MaTtepuaabHOi Touku? KakoB (pu3MYecKuii CMBICIT
JTAHHOTO MTOHATUA?

3. Onumure pabouyro yCTaHOBKY M XO0J dKcrepuMmeHnTta. KakoBo HazHaueHue B pabote qo0a-
BOYHBIX I'PY30B?

4. 3anumute Gopmyiy Ui Iepruoja KojlebaHuil KpyTHIbHOTO MasiTHUKA. [Ipu Kakux ycioBu-
X CTpaBeyIuBa 3Ta popmyna’?

Bonpocui 0na 3awumul pabomul
1. BeiBeaure Gpopmyny nepuoja KoineGaHUH KPYyTHIIBHOTO MasiTHHUKA.
2. Chopmynupyiite Teopemy LlTeiiHepa u MokakuTe, Kak OHa MPUMEHSETCS B MPOJETaHHON
pabore.
3. Ilonp3ysace nuddepeHnnanIbHBIM METOI0M, MOTy4YuTe (OPMYITY OTHOCHUTENBHOW MOTpem-
Hoctu AJ/J.
4. Kak noBBICUTb TOYHOCTb SKCIIEPUMEHTA, IIPOBEICHHOI'O HA JJAHHOM ycTaHOBKE?
5. BeiBegute hopMyy MOMEHTa WHEPLUH CIUIONIHOTO JUCKA, KOJIbLA, CTEPHKHSL.
6. ChopmynupyiiTe 3aKOH COXpaHEHHs] MOMEHTa UMITYJIbCca, OCHOBHOM 3aKOH JUHAMUKU Bpa-
MIaTEIBHOTO TBHYKCHUSI.
@dopma OTYETHOCTU: OTUET MO J1abOpaTOpHOU paboTe, BBIIOJHEHHBIN 10 00pasily, B COOT-
BETCTBHU C 3a/IaHUEM.
OcHoBnas nuteparypa Ne 1, Ne 2.
JononaurensHas aureparypa Ne 6.

JlabopaTopnasi paGora Ne 7
Onpedenenue MoMeHMA UHePYUU KPYMUTbHO20 MASIMHUKA MEMOOOM KOAeOAHU.

Lenv pabompi: SKCTIEPUMEHTAIIBHOE OTpe/ielieHHEe Mepro/ia KPYTHIBHBIX KOJIeOaHnH 1 MOMEHTa HHEp-
MU KPYTHUIIHOTO MasATHUKA.

IIpubopbl u npunadnexicHocmu. KPyTHIBHBIN MassTHHK ¢ MIJUTHCEKYHAOMepoM FPM-05, mukpomerp.
Tlopsook evinonnenus pabomel u 06PaAOOMKA pe3yIbmamos usmepeHull

1. BxutounTts mpubop B CETh;

2. TIOBOpauMBasi paMKy MpUOOpa ¢ 3aKPETICHHBIM B HEH TPY30M,
NpUOJIM3UTE €€ CTPENIKY K JIEKTPOMAarHUTY TakuM 00pa3oM, 4TOOBI
AIIEKTPOMArHUT (PUKCUPOBAI MOJIOKEHHE PAMKH;

3. HaxaTb KHONKY «ITYCK», nmpu 3TOM 351eKTpOMariuT o0ecTo-
YHBAETCS, U PaMKa HAuWHAET COBEPILATh KOJeOaHus;

4. mocne TOro, Kak pamMkKa COBEpIIUT He MeHee 9 KpYTHIIBHBIX
Kose0anui, HaxaTh KHONKY «CTOII»;

5. 3amMcarh B TaOJMIy pe3yJbTaTOB IIOKa3aHUS MUJUIUCEKYH-
JIoMepa; 12

6. MOBTOPUTH M3MEPEHUs 5 pa3 C OAHUM U TEM XKe YUCIOM KO-

JIE0aHHM;
7. 1O pe3yabTaTaM MATH U3MEPEHHUN OIpeNleIUTh CpeiHee apu(pMeTHIecKoe 3HaYeHUEe BpeMe-

HU <t>;

b

1

t
8. mo popmyne T = % OTIpeNIeNIUTh MEePHO/] KoJeOaHU MasiTHUKA;

2.4

9. Ilo popmyme J _Ir

8n L G (G = 8,0-10'" H/M®) BBIYMCIIUTH MOMEHT MHEPLMH KPYTHILHOTO Ma-

STHUKA.
10. /lanHbIE pe3ynbTaTOB U3MEPEHUH U BEIYUCICHUH 3aHECTH B TaOIHILY.
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Bonpocwt ons oonycka k pabome
1. Yro Ha3bIBaeTCSI MOMEHTOM MHEPLIMH MaTEPUAIbHOU TOUKH? MOMEHTOM MHEPLIUU Tea?
2. OnumuTe pabovyro YCTAHOBKY M X0 SKCIIEPUMEHTA.
3. 3anummuTe padouyro GopMyTy MOMEHTA HHEPIIHH.
4. OueHuTe MOrpelIHOCTh METOAA U3MEPEHU nepuosia KojaeOaHuil 1 MOMEHTa UHEPLUU KpPY-
THUJIBHOTO MasiTHHUKA.
Bonpocwt ons 3awumsr pabomei
1. BeiBenure opmyny mepuoaa KpyTHIBHBIX KojieOaHUil M (opMyiy IS OnpeneseHust Mo-
MEHTa UHEPLMH KPYTUIBHOTO MasiTHUKA.
2. BeiBeaure Gopmyny moaynst kpydenust D u monyns casura G tBepaoro tena Kakos ¢usu-
YECKHUH CMBICII MOJIYJISl CIBUTA U MOAYJISL KpydeHUsI?
3. JlaiiTe onpeneneHne MOMEHTA HHEPIIUH MaTePUAIbHOM TOUKH.
4. Chopmynupyiite Teopemy LlteitHepa.
dopma OTYETHOCTHU: OTUET MO JTa0OpPaTOpHO paboTe, BHITOJHEHHBIH 10 00pasily, B COOT-
BETCTBUU C 3a/laHUEM.
OcHoBHnas nuteparypa Ne 1, Ne 2
HononnurtensHas nureparypa Ne 6.

JlaGopaTopHas padora Ne 8
IIposepka 3aKkOHA COXpAHEHUA MEXAHUYECKOU IHEP2UU.
I]env pabompl: TIpOBEpKa 3aKOHA COXPAHCHHUS MEXAHMYCCKOW SHEPTrUU NPU CKAaThIBAaHUM Teja C
HAKJIOHHOM MIOCKOCTH.
IIpubopuvl u npunadnexcnocmu: HAKIOHHBIHN eno0 ¢ Muutncekynaomepom FPM-15, mapuk.

Ilopsadoxk evinoanenus pabomul u 06pabomKa pe3yibmamos IKCnepuUMeHmda

1. YcranoBuTh 3alaHHBIA yroJI HAKJIOHA *enobda « C ropu-
3ouTOM (30° < @ < 40°).

2. Haxarp knaBuiny CETb.

3. C moMoIpI0 3IEKTPOMArHuTa IMapuK 3aQHUKCHPOBATH B
BEPXHEM KOHIIe Xkelo0a.

4. Haxatp knasumy [TYCK.

5. 3anmcark MoKa3aHUs MUJUIMCEKYHIOMepa B Tabiauly pe-
3yJIbTaTOB.

6. OnbIT noBTOpUTH 5-10 pa3 u onpenenuTh cpelHee 3Haye-
HUE BPEMEHU JBIDKEHUS <{>.

7. Ilo dhopmyne, 3Hast yroi HaKJIOHA jKenoba ¢ TOPU30HTOM
U yTh |, mpoiineH b apuKoM MeXIy IBYMsI (POTOIIEKTPHUSCKUMHU TATYMKAMH, HAUTH CKOPOCTh

nrapa V B KOHLIE TyTH:
L= ‘/E glsina
- .

8. IloacraBuB cpeaHee 3HaU€HUE BpeMEeHU <t> B IPOBEPOUHYIO (hopMyiTy,

v -2

npos - t

paccyuTaTh CKOPOCTh Vipog.

9. OneHuTh OTHOCHTENHHYIO £ U a0CONMIOTHYIO AV MOTPENIHOCTH HW3MEPEHUN 1Mo (opMyliam,
MOJy4eHHBIM MU (HepeHITNATBHBIM METOI0M
AV 1({Ag Al A« AV, .. Al At
E,=—=2|——+—+—| E,="™"=—+—.

VvV 2lg | t9«a \Y; It

npoe

JlaHHbIE pe3ynbTaTOB U3MEPEHHM U BHIYMCIICHUI 3aHECTH B TaOJIHUILY.

Bonpocwt ons oonycka k pabome
1. KakoBa mens paboThI?
2. OnumuTe yCTpOoCcTBO paboueii yCTaHOBKHU M XOJ] SKCIIEPHMEHTA.
3. 3anuumTe paboyyro U MPOBEPOUHYIO (POPMYIIbI, TOSICHUTE HX.
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Bonpocwt onsa 3awumsr pabomei
1. Kakue cuiibl IpUBOIAT K OTCYTCTBUIO CKOJIBKCHMS INPH CKATHIBAHWU Tella C HAKIOHHOM
MJIOCKOCTH? YKKHUTE UX HA UEPTEKE.
2. ChopmynupyiiTe 3aKOH COXpaHEHHSI MEXaHUYECKON YHEPTHH
3. Kakue cuibl Ha3pIBarOTCSI KOHCEPBATHBHBIMHE?
4. Kakue cuibl Ha3bIBalOTCsA KoHcepBaTUBHBIMHU? JuccumartuBHeiMu? [lpuBenure mpumeps
ATHUX CHIL.
5. Ilosicaute (puU3MUYECKUI CMBICT CHIIBI TpeHHs cueruieHus F., u mouemy mpu OTCYTCTBHUHU
CKOJIbYKCHUSI BBITIOJTHACTCS 3aKOH COXPAHECHUSI MEXaHHUECKOW YHEPTUH.
dopma OTYETHOCTH: OTUET 1O JabOpaTOPHOIl paboTe, BBHINOIHEHHBINH MO 00pasily, B COOTBET-
CTBHH C 33/IaHUEM.
OcHoBHnas nuteparypa Ne 1, Ne 2
HononnurtensHas nureparypa Ne 6.

JlaGopaTopHasi padora Ne 9
YHueepcanvuwiil masmuux

Ueﬂb pa6ombl: OKCIICPUMCHTAJIBHOC OIIPEACIICHUC YCKOPCHUA CBO60,Z[HOF0 nmaacHusa METoJ0oM
KoJIEOaHHMI MaTEMaTHYECKOIO U O60pOTHOFO MAassTHHKOB.

Tlpubopol u npunaonexcHocmu.
ycranoBka FPM-04.

it
13

s N2 L
Tlopsooxk evinonnenuss pabomul U 06PabOMKA pe3yIbMamo8 usmepeHull
OnpeodeneHnue yckopeHus c60600H020 NAOEHUsL C NOMOWbIO MAMEMAMUYECK020 MAAMHUKA

1. HwxHuii KpoHIITENHH 6 BMecTe ¢ (OTONIEKTPUUECKUM JATYUKOM YCTAaHOBUTE B HUKHEH ua-
CTH KOJIOHKH TakK, 4TOOBI JJIMHA MaTeMaTHYeCKOro MasgTHUKA M0 Mikane Obu1a He MeHee 50 cMm. 3a-
TSHUTE BOPOTOK 5, GUKCUPYS (HOTOAIEKTPUUECKHIA JaTUMK B U30PAHHOM IOJIOKEHHH.

2. TloBopaunBasi HUKHUHM KPOHIITEHH, TOMECTUTE HAJ[ TATYINKOM MaTEeMaTHIECKUN MasTHHK.

3. Bpamas Boporok 10, Ha BepXHEeM KPOHILUTEHHE YCTaHOBUTE JUIMHY MaTeMaTUYECKOrO MasiT-
HUKa, 00paTUB BHUMaHUE Ha TO, YTOOBI YepTa Ha IIapuKe Oblia MPOJOJIKEHUEM YePThl Ha KOpIyce
(OTO3IEKTPUUECKOTO JaTUHKA.

4. OTKJIOHUTE MaTeMaTHYE€CKU MasgTHUK Ha yroi 4 — 5° OT MOIOKEHHST paBHOBECHSI.

5. Haxwmure knasumry CBPOC.

6. Ilpu monxcuere mamepurenem 30-50 konebanmii Haxkmute Kiapumry CTOIT (mpu 30 xonebOa-
HUSX HaXaTh npu mudpe 29, npu 50 konebanusx — npu nudpe 49!). MismepeHust moBTOpUTE HE Me-
Hee 5 pa3 Il OJTHOTO U TOTO )K€ Yhcia KOJIeOaHUH.

7. Omnpenenute cpeanee apupMeTHIeCKoe 3HaUeHNE BPEMEHHU.

8. Ompenenurte nepuos 71 MaTEMaTHYECKOTO MasiTHAKA.

9. TIlo paboueii popmyIe onpeaeanTe yCKOpeHue CBOOOIHOTO MajgeHus Js.

OnpeodeneHnue yckoperus c60600H020 NA0eHUs
¢ NOMOWbI0 0OOPOMHO20 MAAMHUKA
IloBepHUTE BEpXHUI KPOHILUTEHH Ha 180°.
YcTanoBuTe 000pOTHBIN MasTHUK Ha HOXKKE 14 Kak yka3aHO Ha PUCYHKE.
3. OTkiIOHMTE MAaATHUK Ha yroi 4 —5° 0T moNOKEeHHs paBHOBECHS.

N =
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4. Haxwmwure xnaBunry CbPOC.

5. Tlocne nmoacuera usmepurenem 30-50 xonebanuit Haxxmute knapumry CTOIL M3mepstoT He
MeHee 5 pa3 Bpems 30-50 konebaHui MasTHUKA.

6. Ompenenure nepuoj KoiedaHnuii 000POTHOTO MasATHUKA 1.

7. CHuMHTE MasiTHUK U, IEPEBEPHYB €r0, OABEChTE Ha BTOPOM HOXe 13.

8. HmxHuil KpOHIITEHH C (OTOINEKTPUUIECKUM JATIYUKOM 6 MEpEMECTUTE TaK, YTOOBI KOHEII
CTEpPIKHS MasiTHUKA MepeKphIBaJl CBETOBOM JIy4, MOCTYMAIOUIUI OT JIAMIIOUKH Ha (DOTOJATUHK.

9. TloBTOpUTE OMBIT COTIACHO IMyHKTaM 3-5. Onpenenus nepuo koinedbanwuii 7 ), CpaBHUTE pe-
3yJIbTAT C MOJYYECHHOH BbIllle BeMUYUHON 715. [{1s1 000pOTHOrO MasiTHUKA pacX0KIE€HUS B 3HAUCHHU-
ax Tou T 2/ HE JOJKHBI peBbIaTh 1%.

10. Onpenenure NpUBEACHHYIO UIMHY OOOPOTHOrO MasiTHUKA L, mojcuuThiBas KOJIWYECTBO
HACEYeK Ha CTepP)KHE MEXK/y HOXKaMHU, KOTOpble HaHECEHBI Yepe3 Kaxpie 10 M.

11. ITo dhopmyse onpenenuTe yCKOpeHrne CBOOOTHOTO TaaeHUs (.

12. Ouenute oTHOCHTENBHYIO (E) 1 a0CONOTHYIO (AQ) MOTPEIIHOCTH PE3yAbTATOB U3MEPEHHMA
1o ¢popMyam, MoaydeHHbIM AuddepeHITnaTbHBIM METOIOM.

Pe3ynbrarhl m3MepeHnd U BEIYUCIICHUN 3aHOCST B TAOJIHIIBL.

Bonpocul onsa donycka k pabome

=

Llenas paboTHI.

2. Yrto HazpiBaeTcs (U3NYECKHMM W MATEMaTHUYECKUMH MasTHUKaMH? Kakol MasTHUK SBIsSETCS
000pOTHBIM?

3. 3amummre Qopmyny mepuona KoiebaHui (PU3NIECKOro MasTHHKA M TOSCHUTE (PU3MUECKUIA
CMBICT BXOJSIIUX B HEE BEJTMYMH.

4. Onummure pabodyro YCTaHOBKY U X0/ SKCIIEPUMEHTA.

Bonpocui 0na 3auumul pabomol
1. BeiBenute hopMyny aiis nepuoja kojaeOaHui (PU3NIECKOro 1 MaTEMAaTUUYECKOTO MAsTHUKOB.
2. BrBenute nuddepeHnuanbHpie ypaBHEHUSI TAPMOHUYECKUX KojeOaHwid (PU3MYECKOro U Mare-
MaTHYECKOI'0 MasiTHUKOB, IPUBEIUTE UX PEILICHUSL.
Uro Ha3pIBaeTCS NPUBEIACHHON JUIMHOW (PU3NYECKOTO MAasTHUKA?
BeiBeniute pabouyro popmyiy [uis onpesieneHust yCKOpeHUsl CBOOOAHOrO MaeHHSL.
5. OueHuTe NOrpenHoOCTh METOI0B U3MEPEHHUSI YCKOPEHUSI CBOOOAHOIO MaJ€HUS C IOMOILBIO Ma-
TEMaTU4eCKOro 1 000POTHOTO MasiTHUKOB.

®dopma OTYETHOCTH: OTUET MO JaOOpaTOpHOM paboTe, BHIIOJHEHHBIN 10 00pasily, B COOT-

BETCTBUU C 3a/laHUEM.

How

OcHoBHnas nuteparypa Ne 1, Ne 2
JlononHutenbHas autepaTypa Ne 6

JlabopaTopnasi padota Ne 10
U3yuenue 3amyxarouux xonedanuti

Llenv pabomul: U3ydeHne 3aTyXalolUX KojeOaHHi, onpeaereHne JorapupMuIeckoro aeKpe-
MEHTa 3aTyXaHus U KO03()(ULUEHTa CONMPOTHBIEHHS Cpelbl C MOMOUIbIO MpY-
KUHHOTO MasiTHUKA.

Ipubopwsl u npunadnexcnocmu:
MIPY>KUHHBIA MAagTHUK C MUJLIMMETPOBOM LIKAJIOW, TPY3 C JIONATKOM,
COCYJI C BOJIOW, CEKYHIOMED.

Tlopsook evinoanenus pabomsl u 06padbomra
PE3YIbMAmos usmepeHul

1. JIns u3aMepeHus mepuojia 3aTyXaroluX KoJIeOaHWi MOABEIICHHBIH Ha MPYXUHE TPY3 C JIO-
MaTKOM (BMeCTe ¢ yKa3aTelIbHOM IUTACTUHKOM) BBIBECTH M3 TOJIOKCHUS PaBHOBECHSI, OTTSHYB €r0
BHU3 Ha 3 uiu 4 cM, U oTImycKaroT. [Ipu xonebaHusIx Tpy3 U yKa3zaTelbHasl MJIACTHUHKA HE JTOJDKHBI
HETUTSITHCS 3a IIKAITY.

2. CexkyHI0MEPOM U3MEPUTH IPOMEKYTOK BPpEeMEHH 1, B TeUeHUE KOTOPOro rpy3 coBepmiaeT 30
wid 40 TTOJIHBIX KOJIEeOaHuH.
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3. Bunmanue! B MOMEHT OCTaHOBKHM CEKyHAOMEpa HEOOXOJUMO OJHOBPEMEHHO 3aUKCHPO-
BaTh aMILUTATYy MOCIEIHEro N-ro Konebanus A,. JlaHHbIE 3aHECTH B TAOIHUILY.

4. Jlnsi yBemWYeHUsI TOYHOCTH cieayeT caenath 5-10 TakuxX M3MEPEeHH ¢ OJHHM M TEM JKe
YHCIIOM KoJieOaHul, 3a71aBasi OJJHY U Ty K€ Ha4alIbHYIO aMIUTUTYRY Aop.

5. B Tabnuny mocienoBaTenbHO 3aHECTH 3HAUYEHUS aMIUIMTYAbI HadalabHOTO KojiebaHus Ao,
aMILTUTYABI N-TO KonebaHus A, u 3HaueHue BpeMeHu U g 5-10 oTnenbHBIX M3MEpeHH. 3aTeM
Haxo4sAT CPEIHIOI aMIUIUTYy <An>.

6. OnpenenuTs cpeaHee 3HaUCHNUE BpeMeHH <> 1 1o ¢opmyiie

<t>

T =
n
paccuMTaTh MEPHOJ 3aTyXaIOMINX KOJeOaHU CUCTEMBI.
7. Ilo paGounm opMyiam paccuyuTaTh JOrapuPMUUECKHN TEKPEMEHT 3aTyXaHUs O U BBIYHC-
JTUTh KOO UITMEHT I' CHIIBI CONPOTUBIICHUS BSA3KOM cpebl. Macca rpysa ¢ jomatkoit m = 102,57 r.
8. Ucnonw3ys nuddepeHmanibHbIii METO, pacCuuTaTh OTHOCUTENbHYIO E U abcomoTHyo Ar
norpemHocTy kodhduureHTa conpoTuBieHus. [lanHbie 3aHecTH B Ta0IHILy.

Bonpocwvr ona oonycka k pabome

1. Kakoga menb paboThI?

2. Kakue konebaHus Ha3bIBAIOTCS TApMOHWYECKMMHU? 3aNHIIUTE ypaBHEHHWE TApMOHHYECKHX
KoJIeOaHUI M HA30BUTE BEJIMYMHBI, BXOJSIIUE B HETO.

3. Uro Ha3pIBaeTCs AEKPEMEHTOM 3aryxaHus? JlorapupMudeckum 1eKpeMEeHTOM 3aTyX aHHs?

4. OnuuuTe yCTaHOBKY U MOPSA0K BBIOJIHEHUS pabOTBhI.

5. 3anmmure paboune GOpMyIBl A OMpeAeTIeHUs JIOTapu(MUIECKOTO JeKpeMeHTa 3aTyXa-
HUS U KO3 PULIMEHTA COTPOTUBIICHUS CPEJIbI.

Bonpocwt ons 3awumer pabomei
1. [Momyunre nuddepeHraIbLHOE YpaBHEHNE TAPMOHHYECKUX KOJIeOaHU! U BBeIUTE POpPMYITy
nepuoa KoaebaHui mpyKMHHOTO MasiTHUKA.
2. ITouemy peanpHBIe KOseOaHMs ABISIOTCS 3aTyxarommumu? [lomyuute muddepeHmantsHoe
ypaBHEHHUE 3aTyXaOIUX KOJEOaHUH.
3. Pemast nuddepennnanpaoe ypaBHEHHE, MONydUuTe (HOPMYITY aMILIUTYIbI, YaCTOTHI M MEPH-
oJia 3aryxaroumx kojedanuil. [IpencraBpTe rpaduuecku 3aryxaromue KoneOaHusl.
4. KakoB (pu3mdeckuii CMbICT KO3QPUITUEHTA 3aTyXaHus 37
5. BeiBeaure pabGouyro dopmyiy Ui onpeneneHus JorapupMuyeckoro JeKpeMeHTa 3aTyxa-
Hus. KakoB ero ¢pusnueckuit cmpicn?
6. Ucnonw3ys nuddepeHnanbHblii MeTo, HodyduTe GopMyiy JUisd pacueTa OTHOCUTEIbHOU
MOTPENTHOCTH KO3 UIIUEHTa COPOTUBIICHHUS I
dopmMa OTYETHOCTHU: OTUET MO JTabOpaTOpHOU paboTe, BBHIOJHEHHBIN 1O 00pasily, B COOT-
BETCTBUU C 33/1aHUEM.
OcnoBnas nuteparypa Ne 1, Ne 2
JlonotHATeTbHAS TUTepaTypa Ne 6

JlaGopaTopnas paGora Ne 11
Onpedenenue ckopocmu 38yKa 8 8030yxXe MemoooM Pe30HAHCA.

lleﬂb pa60mbl.' O3HAKOMJICHUEC C PE30HAHCHBIM METOJOM OIIPEACIICHUSA CKOPOCTHU 3BYKaA.

Ipubopwt u npunaonesxcnocmu:
MeTaJTMYecKast TpyOKa ¢ TIOJIBMYKHBIM ITOPIITHEM, DJIEKTPOHHBINA ocuuiutorpad,
3BYKOBOH reHepaTop, W3MEpHUTeIbHas INHeKa, MUKPO(DOH.

Tlopsiook svinonnenus pabomsl u 06padbomKa pe3yromamos IKCNEPUMEHmMa
1. Bxmounth reHepatop 1 B ceth, [IpenaBapurensHo ciemyet

ER YCTAHOBHUTD PYYKH Ha HAHEJIH FeHepaTopa: «MHOKUTENb YaCTOT» —
\ﬂ B nonoskenue 10, «peryIupoBKa HaNpsKeHUs» — B KpaiiHee eBoe

’7 ' nmonoxkenue 50.
B

2. BxumowaroT B ceTh ocrimuniorpad 5.

Y
-

=
s
e
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3. MenneHHo U paBHOMEPHO OTOJBUTAETCS MOPIICHD 4 OT TenedoHa 2 1Mo MmKaie, HAaHECCHHOU
Ha IITOKE, TMOCJIE0BATEIbHO OTMEYAIOT M 3alHCHIBAIOT IMOJIOKEHHS lj, MpH KOTOPBIX CHUTHAI Ha
9KpaHe ocruiorpada MaKCHMaIbHO YCHITUBACTCS.

4. Beruucnsercs paccrosinue O | = liy — ;. Crienyer HaiiTi He MeHee MATH 3HaUeHUH O |.

5. o popmyne A =21, =25| BBIUUCISAIOT AJIMHY 3BYKOBOW BOJIHBI JUISl KAXKIOTO M3 OIBITOB,

BBIYHUCIISIOT (ha30BYI0 CKOPOCTh U = AV = 2dl v pacnpocTpaHEeHus 3ByKa
6. HaxomsT cpemHIOI0 CKOPOCTh 3BYKA U MOJCYUTHIBAIOT a0CONMIOTHYIO U OTHOCUTEIIBHYIO TO-
IPEIIHOCTU Pe3yJIbTaTa, UCXOIs U3 CPEHEr0 3HAUCHUSI HCKOMOW BEJIMYHHEI.
7. Wsmepenus nostopstot npu yacrore 2000 I'm.
8. PesynbTaThl H3MEpPEHHIA U BBIYUCIICHUN 3aHOCAT B TAOJIHUILY.
Bonpocul onsa oonycka k pabome
1. KakoBa 1iesib paboTh1?
2. OnuImuTe METO HaXOXKJICHHSI ITMHBI 3BYKOBOM BOJIHBI B paboTe.
3. 3anumute HopMyITy IS ONPEaesICHIs] CKOPOCTH 3BYyKa B paboTe.

Bonpocwt onsa 3awyumsr pabomei

1. Yro Ha3miBaeTcs MexaHuueckou BoiHOM? Kakas BosiHa siBisieTcs npoaoiasHoi? Ilonepeu-
HO?
[TonyuuTe ypaBHEHHE MIOCKON OETYIIEeH BOJIHBI.
Uro Ha3biBaeTcsa nHTEpQepeHIueii BoaH?
BeiBenute ypaBHEHUE CTOSTYEN BOJIHBI.
UTo Takoe My4HOCTh, y3€J CTOAYEH BOIHBI?
Kakumu cBoiictBamu 001a1a10T MEXaHUYECKUE BOJTHBI?
UTto Ha3bIBaeTCs 3BYKOM?
OT 4ero 3aBUCUT CKOPOCTh PaCHpOCTPAaHEHUS 3ByKOBOM BOJHBI B TBEP/BIX, KHUIKHX, ra30-
o0Opa3HbIx BeniecTBax? BeiBenure ee.

9. BeiBenuTe SHEPTHIO U MHTEHCUBHOCTH OEryIleil BOJTHBI.

10. Yro Ha3zpiBaeTcs BbICOTOM 3Byka? OT 4ero 3aBUCUT IPOMKOCTH 3ByKa?

11. Yo Ha3zwiBaeTcs HHGPA3BYKOM, YIbTpa3BykoMm? Pacckaxure 00 MX MPUMEHEHUH.

dopma OTYETHOCTH: OTUET MO JTaOOpPaTOpHON padoTe, BBHIMOIHEHHBINA MO 00pasily, B COOT-

BETCTBUU C 331aHUEM.

NGO~ wWN

OcnoBnas muteparypa Ne 1, Ne 2
JomonmaurtenpHas muteparypa Ne 3, No 6, Ne 8.

JlabopaTopnasi pa6ota Ne 12
H3yuenue 2a306vix 3aK0HO8
L]env pabomel: W3y4eHWE Ta30BBIX 3aKOHOB; ITPOBEpKa ypaBHeHHs Knaneipona.
Ipubopvt u npunadnexcnocmu. Kojada ¢ TEPMOMETPOM, BOASHONH MaHOMETD,
CTaKaH € BOAOU, JICKTPUYICCKAA IUIUTKA CO HITATHUBOM.
Tlopsook evinonnenus pabomel u 06PaAbOMKA pe3yIbmamos usmepeHul
1. Bo3ayx B 3aKpBITOM KOJIOE HArPEBAIOT OT KOMHATHOU TemmepaTypsl 10 40 — 50 °C  u uepe3
Kaxapie 4 — 6 °C, B 3aBHCHMOCTH OT IIEHBI JICTICHUS TEPMOMETPa, (PUKCHPYIOT TIO MIKaJIe MAHOMET-
pa 3Hauenus hy, hy, hs, ..., hy cootBercTByromMEe Temneparypam 71, 1o, 75, ..., Ty . JlaHHBIC H3Me-
peHuil 3aHeCTH B TaOJIUILY.
2. Tlo dopmymam p; = pg + 2pghy; Vi = Vo + Sh; BRIUUCIAIOT
3HAYCHUs JaBJICHUM p1, p2, P3, ..., Pn ¥ 006eMoOB Vi, Vo, Vs, ..., V,

'[_—-s  coorBercTByIoIHe Temmeparypam 71, 1o, Tz ..., Tp.
L —° 3. Hcmonb3yst BRIpaXeHUs
Py _ (P +2pgh ) (Vo +Sh)  pV, _ (P, +2p8h,)(V, +Sh,)
o T, T, LT, T, o
. pV, (P, +2pgh,)(V, +Sh,)
o T T,
L5 i OCYILIECTBIISIIOT TPOBEPKY 3akoHa KianelpoHa.
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4. Pe3ynbTaThl BRIYUCICHUN 3aHECTH B TAOJIHUITY.

Bonpocwt onsa donycka k pabome
Chopmynupyiite 11e1b pabOTHI.
JlaiiTe MOHATHE UACATBHOTO rasa.
Onummure yCTaHOBKY | MOPSIOK BBITIOTHEHHS PAOOTHI.
3anummure padouyro GopmyIry U TPOBEpKH ypaBHeHUs Kiianeiipona u nmosicHure ee.

NS

Bonpocwt ons 3awgumsr pabomei

1. Ilosicuute, moueMy M3y4asl IOBEJIEHUE PEATBHBIX I'a30B, Mbl YACTO IOJIb3YEMCS MOJIEIBIO
ujeanbHOro raza’?

2. 3anuiuuTe OCHOBHOE YPAaBHEHHME MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU HIECATBbHOIO Ta3a U
MOSICHUTE €ro.

3. JlaiiTe MOHATHE MOJIS BEIIECTBA, KAK PACCUMTHIBAECTCS KOJIMYECTBO MOJIEH UAEAIBHOIO rasa,
YHCIIO MOJIEKYJI ra3a?

4. Copmynupyiite 3aKkoHBI HaeaNbHOTO ra3a. [IpuBenure rpaduku u30TepM, n300ap, U30X0P.

5. Ucnonb3ys ypaBHeHue KianelipoHa, BEIBEIUTE U MOSICHUTE YPaBHEHUE.

6. TlosicHuTe GU3HUYECKUI CMBICI Ta30BOM MOCTOSTHHOM R.

7. UTo Ha3bIBaeTCs TEPMOJIMHAMUYECKIM MPOIIECCOM?

@dopma OTYETHOCTH: OTUET IO J1JAOOpaTOpHOM padoTe, BBHIIOJHEHHBIN 110 00pasily, B COOT-
BETCTBUU C 33/IaHUEM.
OcHoBnas nuteparypa Ne 1, Ne 2
JlononuurenbHas gutepatypa Ne 3, Ne 6

JlabopaTopnasi pa6ora Ne 13
Onpedenenue sazxocmu sHcuokocmu memooom Cmoxca.
Lenv pabomwi: wm3yunth Meton CTOKCA, ONPeNeNuTh KOAPPHUINEHT JUHAMHYECKOH BA3KOCTH TIIMIICpUHA.

Ilpubopol u npunaonexcnocmu: 4
i i i . 1
CTEKIAHBIH WHITMHAPHIECKHH COCY)T C TIMIEPHHOM, H3MEPHTENBHBIH MUK- &‘{_
POCKOII, M3MEPUTEIbHAs TMHEHKA, CEKYHIOMEP, IAPUKH .
Y - .3
Tlopsook evinonnenusi pabomol u 06pabOmMKa pe3yibmamos uzmepeHuil e
1. U3meputh auametp maprka D ¢ moMoIpo MUKPOCKOTTA. T
2. C moMOIIBIO JIMHEHKN W3MEPHUTh PACCTOSHUE | MEeX Ty KOJIbIIAMH. , |~
3. UYepes orBepcTue 4 B KPHIIIKE COCYa OMYCTUTH LIAPHK. S S —
4. B MOMEHT MPOXOXKIEHHS IMIAPUKOM BEPXHETO KOJbIA BKIIOYUTH CEKyHIOMEp U —
M3MEPHTD BPeMst t IPOXOXKICHHSI IMAPUKOM PaccTOsHUS | MEeXTy KOJIbIIaMHu. L
5. OmBIT MOBTOPUTH C MATHIO MAPUKAMHU.
2
1 (p-p.)Dg()
6. Ilo popmyne (77) =— OMPEICNUTh CPEHEE 3HAYCHHE BSI3KOCTH TIIMIEPUHA.

18 I
7. MeToioM pacueTa MorpelHocTeil KOCBEHHBIX U3MEPEHUH HaXOAST OTHOCUTENbHYIO £ 1 a0COIIOTHYIO
An IOTPELIHOCTD Pe3yJIbTaTa.

8. CpaBHHUTE MONYYEHHBIH pE3yNbTaT ¢ TAOJIMYHBIM 3HaYeHHEM KOd(QHIIMEeHTa TUHAMUYECKOH BS3KO-
CTH TJIMLEPUHA MIPHU COOTBETCTBYIOIIEH TemiiepaType. TemmnepaTypy Bo3ayxa (a COOTBETCTBEHHO U TJIMIIE-
pHHA) TOCMOTPUTE Ha TEPMOMETPE, HAXOAAIIEMCs B T1a00paTOPUH.

Bonpocul ona donycka k pabome

1. Cdopmynupyiite nenb paboTHI.

2. 3anmmmure popmyiny HbroTOHA JJsl CHITBI BHYTPEHHETO TPEHHS M IOSICHUTE BEIIMYWHBI, BXOJISIINE B
Ity hopmyiy.

3. Omnumure pabouylo yCTaHOBKY U MOPSOK BHIIIOJHEHUS paOOTHI.

4. Kaxue cuibl JEHCTBYIOT Ha IIAPHK, NaJAI0MIUN B KHIKOCTH?

5. 3amummute pabouyro hopMyITy U TIOSICHHUTE €€.

Bonpocs! s 3amuTel paboTsl
1. OGBsACHUTE MOJIEKYIIAPHO-KHHETHIECKUI MEXaHM3M BHYTPEHHETO TPEHUS (BSI3KOCTH) KUIKOCTH.
Jaiite noHsTHE SHEPTUH AKTUBALUU.
Kak 3aBHUCHT BS3KOCTb KHJKOCTH OT TEMIIEPATYPHI?
[Ipu KakKX ycIOBUAX ABMKEHUE KUAKOCTH OyAET TaMUHAPHBIM?

Hwnh e
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3anunmTe ypaBHEHNE ABIKEHHU IIapHKa B IIIMIEPUHE U BBIBEAUTE padouyto Gopmyity.
MOoKHO 111 BepXHee KOJIBLIO pachoiaraTb Ha ypoBHE IIOBEPXHOCTH KHUAKOCTHU B cocyie?
7. Tlonyuute hopMyiy It pacueTa OTHOCHTEIIbHOM MOrpenHoCcTy E.
dopmMa OTYETHOCTHU: OTUET MO J1abOpaToOpHO paboTe, BBHIMOJHEHHBIH 1O 00pasily, B COOT-
BETCTBUU C 3a/laHUEM.

S

OcHoBHnas nuteparypa Ne 1, Ne 2
HonomuurensHas auteparypa Ne 3, No 6, No 8.

JladopaTopnasi padora Ne 14
Onpeodenenue 8s3K0cmu 8030yXa
Lenv pabomer: onpeaenuTh KOAGGUIINEHT BA3KOCTH BO3/IyXa MO0 UCTEUYCHHUIO Yepe3 KaIuIsp.

IIpubopul u npunadnexcnocmu:  KanwuIAp, MaHOMETp, rpyiia, OajuloH,
32KUM, COeTMHUTENFHBIC IIUTAaHTH, CEKYHIOMEP

Tlopsook evinonnenuss pabomul u 06pabOMKaA pe3yibmamos usmepeHul

1. OzHakomuThes ¢ paboTOl cekyHIoMepa (CM. Ha Kopmyce ycraHoBkH). Eciu B Bamem mo-
OuIbHOM Tene(oHe eCTh CEKyHJIOMEpP € MaMsThIO, TO MOXKETE MCIOIb30BaTh €r0 MPH BBHIIOTHEHUU
paboTHI.

2. TlepekphITh Kanmmuisip 4 3aKUMOM S (KOJIBIO 3a)KMMa NIEPEMEIIAIOT B CTOPOHY KaIMJuIsapa 10
ylnopa) ¥ C TOMOLIbI TIpymM 2 Hakayarb B OamioH 1 BO3AyX [0 pa3HOCTH JAaBICHUH
AP =200 + 220 MM.pT.CT.

3. IlomoxnaTh HECKOIBKO CEKYH/I, IIOKA CTPEIKa MaHOMETPa 3 HE OCTAHOBUTCS.

4. OTKpBITH KalWILIAP, OCIA0UB 32KHUM 5, CHATh 3aBUCUMOCTD JIaBJICHHs B OAJUIOHE OT BpeMe-
HU. J)1 3TOro mpu Nmoaxoje AaBiIEeHUS K BRIOpaHHOMY 3HadeHUI0 AP (MOXxHO B3aTh AP, =160

MM.PT.CT.) BKJIIOUUTb ceKyHAoMep. IIpu noctrkenun 3ajaHHbIX 3HaueHU AP (cM. Tabauiy 205.2)
3a(MKCHUPOBATH [TOKA3aHUS CEKYHIOMEpa C IIOMOIIbI0 KHONIKK A (3Tam), T.€. I0CIEI0BaTEIbHO IIPU
JOCTH)KEHUM 33JJaHHbIX 3HAUEHUH AP Ovicmpo naccumaem u omnyckaem moavko knonky Al Ta-
KUM 00pa3oM, B aMsTh CEKYHIOMEpa 3aHOCATCS 3HAUEHUSI «IIPOMEKYTOUHBIX PE3yIbTaTOB» (3Ta-
noB). [locie 3anucu BpeMeHHU MOCIEIHETo Tana OCTaHaBJIMBAEM CEKYHIOMEpP, HaXKHMMasl Ha KHOIIKY
C (crom). CunuThIBaHHE 3TAIIOB U3 MaMSITH OCYILECTBISAETCS MOCIEA0BATEIbHBIM HaXKaTHEM KHOIKHU
D. CooTBeTcTBYyIOIIME 3HAUCHUSI BpEMEHH 3aHecTH B Tabnuity 205.2.

Brumanue! 3nauenns BpeMeHM 3TanoB y00HEE 3aHOCUTh B TAaOJUIly CHU3Y BBEpX, T.€. OT I1O-
CJIEJTHETO JTaIa K IEPBOMY.

5. CrupaHue 3aHECEHHBIX B MAMSTh «IIPOMEXYTOUHBIX PE3YIbTATOBY» (3TANOB) OCYLIECTBIISAET-
Csl HAKaTHEM U yziepkaHueM KHonku D B TeueHue ne menee 3 cexyno (moka He OOHYIATCS MOKa3a-
Hus Bcex aTanoB). [locne 3Toro HyxHO emie pa3 ObICTpo HakaTh Ha KHONKYy D. Takum oGpaszom,
OCYILIECTBHUTCS TIOJHOE «OOHYJIEHHE)» CEKYHJIOMEpa U OH CHOBA OyJIeT roTOB K paboTe.

6. Onepauuu 1o MyHKTaM 2 — 6 IOBTOPUTh HE MEHEE MATH pa3, pe3yabTaTbl U3MEPEHUIN BpeMe-
HU 3aHECTH B TAOIUILY.

7. Paccuurtath cpenHee apupMeTHUECKOE 3HAUCHHUE Bpe-

5 _4_\ L MeHn (t) JUTSI 33JJaHHBIX 3HaUeHU AP 110 opmyre:
L S <t>:t1+t2+...+t5
2 5
3 8. Paccumrare norapudmel oTHOIIEHHH AP Kk AP, W 3a-

HECTHU WX 3HAYCHUS B TaOJHILY.
9. CpenHee 3HaYEHUE JABIICHUS (P) B COCYZ€ 3a BpeMs

IMPOBCACHUA OKCIICPUMEHTA MOKHO paCcCYHUTATh IO CbOpMy.TIe:
< P> — ( Pamm + APHau ) + (Bmw + APK()H )
2

e aTMOC(I)epHOe JaBiieHue P ONpCACIISACTCA 11O 6ap0Mepr, HaxoJda1uemMycsa B J'Ia60paTOpI/II/I, a

amm

AP n APKOH — Pa3sHOCTH HU30BITOYHBIX JaBJICHUM Ha KOHIIaX KalnmnuJirsipa B Ha4alie 1 B KOHIIC 3KC-

Hau
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MEePUMEHTa, U3MEPSIOTCS C MOMOIIBI0 MAHOMETpPa B MM PT.CT. {1l pacueTa BS3KOCTH BO31yXa IO
dbopMmyIe naBieHue <P> HY>KHO BBIPa3uTh B MacKaJIAX:

1 mM pr.cT. = 133 Ila.
10. Jlns ompenenenust yriaoBoro ko3dduuuenra 4 (TanreHca HakjoHa mpsMoil Y = A4- X, rre

AP " o
Y=In| —— |, a X =t) nocTpoiiTe, UCIONb3ys AaHHbIEC U3 TAOIHIIbI, COOTBETCTBYIOIIHI rpaduk

Hay
3aBUCUMOCTH, IPUMEPHBII BU KOTOPOrO MPUBOANUTCS Ha PUC.
, » Jus pacuera korddunrenta 4 MOKHO B3SITh JIFOOYIO IKCIIEPUMEHTAb-
Lo | lfl.c HYIO TOUKY, KOTOpas JISXKHUT Ha MPSIMOIL:

> (Vi)
S |A| — tga — nau /| ’
e ()

s

rzie | — HOMep OIbITa UIIK HOMEP 3KCIIEPUMEHTAIbHOW TOYKH.

11. TIo popmyine (205.9) paccuntaiite BsI3kocTh Bo3ayxa 7. [uamerp D u nnuna L xamusispa,
a Takke 00beM V 0ayutoHa yKa3zaHbl Ha KOPITYCE SKCIICPUMEHTAIbHON YCTAHOBKH.

12. CpaBHUTE NOTYYCHHBIN PE3yabTaT C TAOTHMYHBIM H OIEHUTE OTHOCHTEIBHYIO MOTPEITHOCTD
U3MEPEHUH B MPOICHTAX.

Bonpocwt ons oonycka k pabome

1. Cdopmynupyiite 1emab paboThI.

2. TlosicHUTE MPUHIUT SKCIIEPUMEHTA U XOJ] paOOTEHI.

3. Banummure padouyro GopMyny A onpeneneHust KodQQpuImeHTa BI3KOCTH BO3IyXa U Mosic-
HUTE BCE BEITMYHMHBI, BXOSIINE B 3TY POPMYITY.

Bonpocwt onsa 3awyumer pabomei

1. OObsicHUTE MOJIEKYJIAPHO-KUHETUUECKUN MEXaHU3M BHYTPEHHETO TPEHHUS.

2. O0bsicauTe (HOpMYITy, BEIPAKAIONIYIO BEIMYMHY CHIIBI BHYTPEHHETO TpeHus. YTo Takoe rpa-
JTUEHT CKOPOCTU?

3. Kakue cymecTByIOT BHJIbl TEUEHUsI MOJIEKYI ra3a (KUKOCTEN) MO KaluUIIpHBIM TpyOKam?
[Tpu kaxom TeueHuwu cripaBeanuBa ¢popmyna [lyazeitng?

4. Yo noka3zbiBaeT unciio Peitnonbaca? Kakos ero gpusnueckuii cMpici?

5. BeiBeaute pacueTHyro popmyiy A ko3 dunueHTa AMHaAMUYECKOM BA3KOCTH BO3lyXa.

6. Tlokaxwute, ucnonb3ys GopmMyiy, B kakux enuauiax cucteMbl CHU uzmepsercst ko3¢ uiru-
€HT IMHAMUYECKOU BS3KOCTH.

®dopma OTYETHOCTH: OTUET MO J1TAaOOpaTOpHON paldoTe, BBHIOJHEHHBIN 10 00pasily, B COOT-
BETCTBUU C 3a1aHUEM.
OcHoBHnas nuteparypa Ne 1, Ne 2
JononuurensHas nurepatypa Ne 3, Ne 6, Ne 8.

JlabopaTopnasi pa6ora Ne 15
Onpeodenenue cpeonetl ONuHbl C860600H020 npobeza u
aghgexmuenoco ouamempa Moexyn 8030yxd.

Lenv pabompi: 3KCIEPUMEHTAILHOE ONPEJEIICHAE CPEAHEN UTMHBI CBOOOIHOrO IPoOera MoJIeKyI1 BO3-

nyxa; onpeneneHre 3pQpeKTHBHOrO AuaMeTpa MOJIEKYI BO3AyXa.
Ilpubopol u npunaonesxicnocmu.

CTCKJISIHHBIM OaJIJIOH C KpaHOM, MEPHBIH CTakaH, KaluuisipHas TpyOKa,

JIMHEMKA, CEKYHIOMED, TEPMOMETP, OapOMETP.

Tlopsook evinonnenus pabomel u 06PAOOMKA pe3yIbmamos usmepeHul
1. HamonHstoT OaJJIOH Ha TPU YETBEPTH BOJOW M IUIOTHO 3aKPBIBAIOT MPOOKOM, B KOTOPYIO
BCTaBJICH KaIHJUIAP.
2. JluHeWKo# 3aMepsfoT MEepBOHAYAIBHBIH ypOoBeHb BOJABI Nj. OTKPHIBAIOT KpaH M OJHOBpE-
MEHHO BKJTFOYAIOT CEKYHIOMED.
3. Korna B mepnom crakane oyzaer 100 <+ 200 mu Bogs! (1 mi = 107° M), 3aKpbIBAIOT KpaH U
OJIHOBPEMEHHO OCTaHABJIMBAIOT CEKYHIOMED.
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4. 3amepsroT ypoBeHb KuIAKOCTH hy B cocyne. OObeM BHITECHCHHOM M3 OalsIoHa BOJIBI B MEP-
HOM CTakaHe Oy/ieT paBeH 00beMy Bo3ayXa V, BOIIEIEero B 0aJJIOH uepe3 TpYyOoKy.

3zr* [ZzRT APt

5. Ilo ¢popmyne (1) PACCUMTBIBAIOT CPEAHIOI JJIMHY CBOOOJHOTO Mpobe-

C16IP\ 24V
ra MOJICKYJI BO3/lyXa. Pa3HOCTh TaBJICHHI BBIUMCISIOT 11O (opMyJIe:
+h
AP = pg h+h, :
2
6. OmgIT IIOBTOPAIOT TPHU pa3a ¢ OAHMMH U TEMH KE 3HAUYCHUEM \Y
u h]_.

7. Tlo ¢opmyne d = paccunThIBalOT 3()(HEKTUBHBIN

KT
2z (2)P
JMaMeTp MOJIEKYJ Bo3ayxa. JaBieHue u Temeparypy Bo3ayxa B J1a0o-
patopuu OepyT U3 okazaHui 6apoMeTpa U TEpMOMETpA.

8. MeromoM pacueTa TOTPEMIHOCTEH KOCBEHHBIX H3MEpPEHUM

HAXOJAT OTHOCUTENIbHYI0 E 1 a0CONIOTHYIO AL TOTPEIIHOCTD CpeaHen
JUTMHBI CBOOOTHOTO Mpobera MoJIeKyJT BO3AyXa.

Bonpocul ons oonycka k pabome
1. Cdopmynupyiite 1emab paboThI.
2. 3anummre padboune GOopMyIIbI TS pacuyera </1> ¥ 0, MOSICHUTE CMBICIT BCEX BEIUYHUH
Onummre pabodyro yCTAaHOBKY M MOPSIOK BBIMTOTHCHHS paOOTHI.

Bonpocwt ona 3awyumer pabomei
1. Yro nazwiBaercsa 3¢ (HEeKTUBHBIM AHAMETPOM MOJIEKYIIbI? DPPEKTUBHBIM ceueHUEM?
JaiiTe onpeneneHune AIMHbI CBOOOIHOTO MpoOera MOJIeKYJI rasa.

N

3. BeiBemute dhopMyity mis pacyera </1> .

@dopma OTYETHOCTH: OTUET IO J1JAOOpaTOpHOM padoTe, BBHIIOJHEHHBIN 110 00pasily, B COOT-
BETCTBUU C 3a/IlaHUEM.
OcHoBnas nuteparypa Ne 1, Ne 2
JononuurensHas nuteparypa Ne 3, No 6, Ne 8.

JlaGopaTopnas paGora Ne 16
Onpeodenenue omuowenuii menioémkocmetil 2aza memooom Knemana-/{ezopma

Lens pabomui: onpenenuts MetoaoM Kiemana-Jle3opma oTHOIIEHHE TEIUIOEMKOCTEN BO3AyXa MpPH TO-
CTOSIHHOM JIaBJICHHUU M TIOCTOSTHHOM 00BEMe.

IIpubopul u npunadnexicnocmu.; CTEKISIHHBIN OansoH, Hacoc KamoBckoro,
U—00pa3Hblii BOASHOW MaHOMETp, COEANHUTEIbHBIC IIDTAHTH

Tlopsoox evinonnenusi pabomul u 06pabOMKA pe3yibmamos usmepeHul

2
1. TIpoOkoii mepekprITh OTBEPCTHE B KPBILIKE Oaio-

[ ﬁj ——) S Hau OTKpHITb KpaH, COCAMHSIOMMIL GAIUIOH C HACOCOM.
) \ 2. Bpamas pykosTKy Hacoca, HaKayMBalOT BO3/yX B
ol L 4 OGamwion Tak, yT0ObI Pa3HOCTH YPOBHEW KUIKOCTH B TPYO-
kax U-o06pa3Horo manomerpa coctasuia 25 — 30 cm.

3. Tlogoxnark 2-3 MHH. TIOKa KHUIKOCTh HE IMepecTa-
HET NepeTeKaTh U3 OJHOW TPYOKH MaHOMETpa B APYTYIO.
[To mikane MaHOMeTpa U3MEpPhTE YCTAHOBUBIIYIOCS B KOH-
1€ U30XOPHOT'0 Pa3HOCTh YPOBHEH KHUJIKOCTH B 00OUX KO-
JeHax MaHomeTtpa hj.

4. Ha 2-3 cekyH/bI BHIHUMAIOT IPOOKY B KPBIIIKE Oa/lIOHA U BBIMTYCKAIOT U3 HETO YacTh BO3-
nyxa. Bepkaas 1-2 MUH. TTOKa ra3, OXJIXACHHBIA MPU auadaTHIeCKOM paclTupeHUH, HAarpeeTcs 10
KOMHATHOHM TeMITEpaTypbl, U3MEPSIOT Pa3HOCTh YPOBHEW >KUAKOCTH B KOJIeHaX MaHomerpa hy B
KOHIIE H30XOPHOT0 HarpeBaHUs

=
I e

L .
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h
5. Tlo ¢popmyne y = —2—
h1 - h2
Breraucisitor abCoMoTHYI0 Ay M OTHOCUTENBHYIO £ TIOTPEIIHOCTH
7. JlaHHBIC PE3YyIHTATOB U3MEPEHUN U BHIYMCICHUN 3aHECUTE B TAOJIHILY.

BBIUUCIAIOT 3HaYeHue y. OnbIT noBTopsitoT & — 10 pas,

o

Bonpocwt ons oonycka k pabome
1. KakoBa nenb paboThI?
2. OmnummTe ycTpoicTBO paboyeil yCTaHOBKU M X0/ SKCIIEPUMEHTA.
3. Kakoii npouecc Ha3piBaeTcs aguadarnyeckum? Kakue yciaoBUsi COOTBETCTBYIOT OCYILECTB-
JICHUIO aJ1adaTHYECcKOro Mporecca Ha JTaHHOW yCTaHOBKE?

Bonpocwt ons 3awumsr pabomei

1. Yro Ha3bpIBAIOT yIEIbHOW TEIJIOEMKOCTBIO BellecTBa? MoisipHOH TeroeMKocTbio? Kakas
CBSI3b MEXY HUMU?

2. Cdopmynupyiite nepBblii 3aKOH TEPMOIHMHAMUKH.
Yemy paBHBI MOJIIPHBIE TEIUIOEMKOCTH MJI€ANIbHBIX ra30B IIPU U30mporeccax?
Hoxaxwurte, uro Cp > Cy.
[Tonyuure ypaBHenue Ilyaccona juia annabaTudeckoro nporecca.
Uto Ha3bIBACTCS YHCIIOM CTENeHEN CBOOOIbI?
3anumure BeIpaKeHHUE AJIsl BHYTPEHHEH SHEpruy UaeaibHOIo ra3a 1 MosiCHUTE €ro.
@dopma OTYETHOCTH: OTUET IO J1JAOOpaTOpHOM padoTe, BBHIOJHEHHBIN 110 00pasily, B COOT-
BETCTBUU C 3a/laHUEM.

No gk ow

OcHoBHnas nuteparypa Ne 1, Ne 2
HononnurensHas auteparypa Ne 3, No 6, No 8.

JlabopaTopnasi pa6ora Ne 17
Onpedeﬂeﬂue UBMEHEHRUS IHMPONUU PEAIbHbLX CUCMEM

Llenv pabomui: Ha ocHOBaHMM || 3aKOHA TEPMOAMHAMUKH, MCIOJIb3Yys SKCIEPUMEHTAIBHbIC TaHHBIC,
OIPEIENIUTh U3MCHEHHE SHTPOIINH PEAIBHBIX TEll
Jlpubopul u npunadnedxcnocmu: KaTOpUMETPUIECKUI CTaKaH, TePMOMETp, HarpeBaTelb,
HA0Op pa3IMYHBIX TEJ, MEPHBIH CTaKaH
Tlopsiook svinonnenuss pabomuvl 1 06PaAOOMKA pe3yIbmMamos usmMepeHull

1. BxitouuTe 37€KTPOIUIMTKY U TTOCTaBbTE HA HEE CTaKaH C BOJOM.

2. OmycTuTe 3a HUTKY B CTaKaH C BOJIOI METAIIIMUECKOE TEIIO

3. Bony B cTakaHe OBECTH 10 KHIIEHUS U U3MEPUTH TEMIIEpaTypy 71 KHUIISIIEH BOIBI

4. Haneiite Bony B KaJOPUMETPUYECKHH CTaKaH U MOCTABbTE €0 nodaibuie om NAUMKU.

5. M3mepbTe Temneparypy 72 X0JI0OAHOHN BOJIbI B KAJIOPUMETPUUECKOM CTaKaHe

6. 3a HUTKY BBITAIIUTE TEJO U3 KUIIALIEH BOJbI, OBICTPO OIYCTUTE €r0 B KaJIOPUMETP C XOJIO-
HOM BOJIOW M 3aKPOWTE KPBIIIKON

7. 3anuiuTe B TaOIUIly MaKCUMaJIbHOE 3HaU€HUE TeMepaTypsl 7o BCel CUCTEMBI «TeJI0 — BoJa
— KAJIOPUMETPUUYECKHUM CTAKaH.

8. MeHss BoAy B KaJlOpUMETpe, MPOBEIUTE U3MEPEHMS M0 ILI. 2—8 Ui TPEX Pa3IHuHBIX Me-
TaJUIMYECKUX TEJl.

9. Ilo dpopmyine

AS =AS; +AS; +AS, =m,C; InE+ m,Cg InT—°+ m,C, InT—O
1 2 2
paccuuTaiiTe U3MEHEHHE YHTPOMUHM CUCTEMBI JIJISl BCEX TPEX CIy4aeB U PE3yNbTAThl BBIUYUCICHHMA
3aHECHUTE B TaOIUITY.
Bonpocul onsa donycka k pabome
1. Chopmynupyiite 1ieinb paboThI.
2. Onumure pabouyro YCTAaHOBKY U XOJ SKCIIEPUMEHTA.
3. Kakwue nomymieHns nenaere, pacCMaTpuBasi CHCTEMY «TEJI0 — BOJa — KaJOPHUMETPHUYESCKHIA
CTaKaH» KaK H30JMPOBAHHYIO?
4. Hanummure pabouyto hopMyiy, IPpUBEACHHYIO B TaHHOM padoTe.

40



5. Kakue 3aK0HBI UCTIONB3YIOTCS TSI IOTyYeHUs pacdeTHOU GopmMybi?

Bonpocwt ons 3awumer pabomei

1. Cdopmynupyiite mepBblii 3aKOH TEPMOJAUHAMHKH.

2. Jlaiite ompeneneHue oOpaTUMBIX U HEOOPATHMBIX MporieccoB. [Ipu Kakux yCIOBHSX TPO-
1eCChl OYIyT 0OpaTUMBIMU?

3. CdopmynupyiiTe BTOpOH 3aKOH TEPMOJMHAMHUKHN M MOSICHUTE €ro (Pu3nyeckuii cMbIci. Yem
OH JIOTIOJIHSIET MEPBbIN 3aKOH TEPMOIUHAMUKH?

4. Onuumure SHTPONHUIO CUCTEMBI U €€ GU3UYECKUN CMBICI.

5. Kak Bbruncisercss U3MEHEHHE SHTPOIIUH IIPU MEPEXOJIE €€ U3 OJHOI0 COCTOSIHUSA B Apyroe?
@dopma O0TUYETHOCTU: OTUET M0 JabOpaTOpHOI paboTe, BHIIOJHEHHBIN 1O 00pasily, B COOTBETCTBUU
C 3aJJaHUEM.

OcnoBHas nuteparypa Ne 1, No 2
HononuurensHas auteparypa Ne 3, No 6, No 8.

Jladoparopnasi padora Ne 18
Onpeodenenue emkocmu Konoencamopa ¢ nomowwro C-mocma Yumcemona.
Llenv pabomut - n3yueHue padotel C-MocTa YUTCTOHA U ONPEIEIICHUE EMKOCTH
KOHJICHCATOPOB; ONPECIICHUE EMKOCTH KOHICHCATOPOB IIPH UX
MIOCJICIOBATEIbHOM U TIApAJICIbHOM COCIMHCHUSIX.
Tlpubopvl u npunaonesxcnocmu: HaAOOP KOHIACHCATOPOB HEM3BECTHON €MKOCTH,
MarasuH €MKOCTH, PEOCTaT, MCTOYHMK IMUTAHUS, OCIHILIOrpad

Tlopsook evinonnenuss pabomul u 06paboOmMKa pe3yibmamos usmepeHul

Cy |Cy  |Ocuunmorpat 1. Cobpatb cxemy

2. V3mepuTh BENTUUMHY HEM3BECTHON EMKO-
ctu. JlJ1s 3TOro ABMKOK NOTEHIIMOMETPA YCTaHO-
BHUTH BOJIM3U CEPEIUHBI IIKAJIBI U TOA0OPOM BEJIH-
YUHBI EMKOCTH Mara3uHa u KOppeKTUPOBKOI MO-
JIO’KEHUSI IBM)KKA TTOTEHIIMOMETPA YPABHOBECUTH
MOCT, T.€. JOOUTHCS Ha SKpaHe ociuuiorpada oopaiieHusi BEepTUKAaIbHONU JIMHUU B TOUKY.
3. BenmnuuHy HEM3BECTHON €MKOCTH PacCUUTaTh IO GOopMyIie:

o

~220B 2B

Cx = Co' I—Z .
l,
4. Bwmecto Cxl INOAKIFOYUTDH sz " U3MCPHUTDH €TO BCIIMYUHY
5. B kaudecTBe Cx MOAKIIIOYNTD MTOOYCPETHO COCAMHCHHBIC IMTOCIICA0BATCIIbHO U MApaJJICIIbHO Cxl

u sz U IIPOBECTU UBMCPCHUA I10 ITYHKTY.

6. Ilo popmynam Crap= Cx1 + C2, Crocx = Cu-Co

Cxl + CxZ
7. Pe3ynbpTaT U3MEpeHUi 3aHECTH B TaOIHILY.

Bonpocwt ons oonycka k pabome
1. KakoBa 1enb paboTsI?
2. OOBsICHUTE TIPUHIIMT JEHCTBUS N3MEPHUTENTHHOW MOCTOBOM IIETIH.
3. TTouemy B aHHOI paboTe cxeMa MUTAEeTCsl HEPEMEHHBIM TOKOM?
4. OneHuTe NorpenHoCcTb U3MEPEHUS ANEKTPOEMKOCTEH.
Bonpocwt onsa 3awumsr pabomei
1. Yro Ha3bIBaeTCSA DIIEKTPOEMKOCTHIO KOHIEHCaTOpa?
2. BeiBeaute ycnoBue paBHoBecusi C-MmocTa YUTCTOHA.
3. BreiBeaute (opMyIIbl 3JEKTPOEMKOCTEH MIIOCKOT0, CPepUIEecKOro U IMIIMHAPHUECKOTO KOH-
JIEHCATOPOB.
4. HapucyiiTe 31€KTpHUUECKYIO LIENb IOCIEN0BATENBHOIO U MAPAJIENbHOIO COEAUHEHUS KOH-
JIEHCATOPOB U MOJy4UTE (POPMYJIIBI IMEKTPOEMKOCTEHN ITUX COETUHEHUH.
dopmMa OTYETHOCTHU: OTUET MO J1abopaTopHON paboTe, BHITOJHEHHBIN 10 00pasily, B COOT-
BETCTBUU C 33/1aHUEM.
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OcHoBHas nuteparypa Ne 1, No 2
JononuurensHas nureparypa Ne 4, Ne 7, Ne 8.

JlaGopaTopnas paGora Ne 19
H3MepeHue BEIUHUHDBL INIEKMPUUECKO2O0 CONPOMUBTEHUA C NOMOULbIO R mocma Yumcemona

Lenv pabomo:
1. H3yuenwe npuHOUIA pabOTH N3MEPUTEIHFHON MOCTOBON CXEMBI.
2. OmnpeneneHne BETUYNHBI COTPOTUBICHUS IBYX MPOBOJIHMKOB M BEIHYHHBI COMPOTHBIICHUS IPH
UX TOCIICIOBATEIBHOM M TapajIeIbHOM COCTUHCHHU.
TIpubopsl u npunadiexicnocmu: peoxXop, Habop PE3UCTOPOB ¢ HEU3BECTHBIMH COMPOTHBIICHHUSIMH,
MarasuH COMPOTHUBIICHHI, MUJUTUBOJIBTMETP, HCTOYHHUK [TOCTOSHHOTO TOKA.
THopsiook evinonnenus pabomsi u 00pabOMKa pe3yIbmamos usmMepeHuil
H3mepeHune BETMUUHBI CONPOTHBIICHUS JIBYX IPOBOHUKOB, @ TAK)KE OOILEr0 CONPOTHBIICHUS MIPU UX MOCIIe-
JIOBATEIbHOM M TapajyIeIbHOM COCTHHEHHUSX.
1. CoOpatb cxemy.
2. VI3MepuTh BeTMUMHY CONMPOTHBIEHUS RX1, a Taxke mocieayronmx conpoTtusieHuii. [Tosro-
PUTb U3MEPEHUS LIPU |, <1, U || > 1,,

3. H3mepsiemas Beu4yrHa CONPOTUBIICHUS ONpeaesnsercs mo popmyse

I
R E
R, = RI—_
2
Ry R
4. BxmouuTh B 11enb Ry BMecTO Ry1 M U3MEpUTH €ro BEIMYHHY. / ()1
5. HM3MepuTh BEIIMYMHBI CONPOTUBIIEHUH MOCIIEI0BATENILHOIO U A G [\* B
napajiesbHoro coequHeHui Ry, 1 Ryo, BKimtouaembIx BMecTo Ry . A == D 2 =
R.-R 4 ! : Y
— _ X1 X2
6. Ilo (1)OpMy.]'IaM RX-nOCJl - I:Qxl + RXZ u Rx-nap - +I= 7
R,+R K
x1 X2

paccunTaTh 3HaYEHMsI BEIMYUH COIIPOTUBICHUN
7. Pe3ynbpTaT U3MEpeHU 3aHECTH B TAOIHILY
Bonpocwt ons oonycka k pabome

1. HazoBure 1ieab paboThI.

2. KaxoB mpuHIun neiicteus Mmocta Yurtcrona?

3. I3MeHuTCs 1 yClIoBHE paBHOBECHSI MOCTA, €CITU TaIbBAHOMETP U UCTOYHUK TOKA MTOMEHATh
Mectamu? Ilouemy ranbpBaHOMETp, NPUMEHSEMbII B MOCTE€ YHUTCTOHA, MMEET JBYXCTOPOHHIOIO
LIKaJIy C HyJIEM ITOcepearHe?

Bonpocwet onsa 3awyumer pabomei

1. Ucnons3ys 3akoHbl Kupxroga, BeIBeAUTE YCIOBUS paBHOBECUS MOCTa Y UTCTOHA.

2. Hapucyiite 37eKTpHYECKYIO IETb MMOCIEI0BATEIFHOTO U MAPAJUIETIHHOTO COSANHEHUS TIPO-
BOJIHUKOB U PACCUUTANTE UX CONPOTUBIICHHUS.

3. OT KakuX BEJTMYMH 3aBUCUT CONPOTHUBIICHHE U30TPOITHOTO MTPOBOIHUKA?

4. KakoBO MpakTHYEeCKOE UCIOIb30BaHUE MOCTa YUTCTOHA?

5. JlaiiTe omnpeaenieHne dIeKTpUIecKoro noteHuana, JJ1C, HanpspKeHus.

6. Chopmynupyiite 3akoH OMa AJ11 OJTHOPOAHOTO Y4aCTKa LIETIH.

®dopma OTYETHOCTH: OTUET MO J1TAaOOpaTOpHON paldoTe, BBHIOJHEHHBIN 10 00pasily, B COOT-
BETCTBUU C 3a1aHUEM.
OcHoBHas nmureparypa Ne 1, Ne 2
HononuutensHas nureparypa Ne 4, Ne 7, Ne 8.

Jla6opaTopnasi pa6ota Ne 20
H3mepenue yoenvHo2o conpomueneHus
Llenv pabomul: N3ydeHNe 3aKOHOB IMOCTOSTHHOTO TOKA M MPOCTEHUIITNX PHUEMOB pacdeTra
Pa3BETBIEHHBIX DNEKTPUUECKUX IIETICH; ONPEIeTICHHE YIeTbHOTO COMPOTHBICHUS
MaTepuaja MpoOBOIHUKA.
Ilpubopvl u npunaonexcnocmu: ycranoska FPM-01.

Tlopsook evinonnenus pabomel u 06PAOOMKA pe3yIbmamos usmepeHull
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1. HaxaTtuem kHOTIKH 6 MpruOOp BKIIOUNTH B CE€Th, & HAKATHEM KHOMKH 11 MOIKIIIOYATH €ro u3Me-
putenbHyto cxemy. I[locne aToro npudop roToB K padore.

2. Ilepexmouarens 10 ocTaBUTH B OTXKATOM MOJIOKEHHUH. [Ipr 3TOM M3MEpEHHS TTPOU3ZBOIATCS 110
cxeMme puc. | (TOYHOe U3MEepEeHHEe CHITBI TOKA).

3. IlepenBunyTh KpoHIITEHH 3 Ha OTMETKY 40 CM BBEpX. 1

4. Ilpu nomomwy perynastopa 7 yCTaHOBUTh 3HaUeHUE CHIIbI ToKa 240 MA 110 /
amriepmeTpy 9 (cTpenka BOJbTMETpa § JIOJDKHA MPHU 3TOM OTKJIOHUTHCS 3
HE MEHEe UeM Ha 2/3 U3MepUTENTLHOTO UAIa30Ha).

5. YcranoButh KpoHITeiiH 3 Ha otMetke 32 cM (pu 3toM | =032 M) u 3 : .
CHSATH TIOKa3aHue BojabTMeTpa U . N 10
6. ITo hopmye Lo |1‘| /—Z
U s =] B
=T RAT o o° =1

paccuuTaTh YACIbHOE COIIPOTUBJICHUEC O, .

7. V3mMepeHust ¥ BBIYMCIICHUS MOBTOPUTH it 3HaueHwid | = 0,36 m; 0,40 m; 0,44 m; 0,48 M wam
OJIM3KHX K HUM.

8. Paccuurtath cpeaHee 3Hau€HUE YAEIBHOTO COMPOTUBICHUS (), aOCOMIOTHYIO Ap M OTHOCHU-

TENbHYIO £ IOrPENIHOCTH U3MEPEHUH, HCIIONE3Ys 3TAJIOHHOE 3HAYEHHUE YIEILHOIO CONPOTUBIIE-
HUA P, .

9. U3mepeHwust ¥ BRIYUCICHHS TOBTOPUTH st 3HaueHwui 1=0,36 m; 0,40 m; 0,44 m; 0,48 m. TTomy-
YEHHbIE JIaHHbIE 3aHECTU B TAOJIUILy, IPEJICTABUB PE3YJIbTAThl B BUIE p = () L Ap.
10. Haxatp nepexitouaresns 10, 9TO MO3BOIUT MPOU3BOANUTH H3MEPEHHS IO CXEME TOYHOE N3MeE-

penue HanpspkeHus. [Ipogenars onepanuu, ykasaHHbie B LI 3-8, 1 o popmyie
us
P =

= —U
(-1
RV
paccuuTaThb YACIBbHOC COIIPOTUBIICHUE O, .

11. /lanHble, NOIyYEHHbIE IPU BBIUUCICHUIX U U3MEPEHUSIX, 3aHECTH B TA0OJIHILY.

Bonpocwt ons oonycka k pabome
1. KakoBa 1ens paboThI?
2. Kakue criocoObl n3MepeHust akTHBHOTO COMPOTHBIICHHSI MCIIONB3YIOTCS B IaHHOW padore?
3. OnuiuTe pabouyyro YCTaHOBKY U XOJI DKCIIEPUMEHTA.
4. 3anummmTe padoune GopMyIIbl U MOSICHUTE (PU3MUECKHUI CMBICT BXOMASIINUX B HUX BEIHUYHH.

Bonpocwt onsa 3awyumer pabomei

. Chopmynupyiite npasuna Kupxroda ayist pacuera pa3BeTBICHHBIX dJIEKTPUUYECKUX LIETICH.

2. BeiBeure paboune GopMyIIb.

3. Ilpu kakux cootHomeHusix R, Ry u Ry nons3yrores nepBoit cxemoit n3mepenus? Bropoii?
OOBsicHuUTeE.

4. CpaBHHUTE pe3yJbTaThl, IOJIy4eHHbIE B JaHHOW padoTe MepBbIM U BTOPEIM criocobom. Kakue
BBIBOJIbI MOKHO CJI€JaTh OTHOCUTEIHFHO TOYHOCTH U3MEPEHUH 3TUMH criocobamu? [Touemy?

5. [louemy B 1.4 perynsTop yCTaHaBIMBAIOT B TaKOE MOJIOKEHUE, YTOOBI CTPEIKa BOJIbTMETpA
OTKJIOHSJIAaCh HE MeHee ueM Ha 2/3 mkasnsl?

6. Chopmynupyiite 3akoH Oma 111 OTHOPOJHOTO YHacTKa IIeTIH.

7. Chopmynupyiite GprU3MUECKUI CMBICH YIEIBHOTO COMPOTUBIICHUS L .

8. Ot Kakux (paKTOPOB 3aBHCUT CONPOTUBJICHUE R 0THOPOIHOTO H30TPOIHOTO METAITMYECKO-
ro IPOBOJHUKA?

dopma OTYETHOCTH: OTUET MO J1abopaTopHOW paboTe, BBIMOJHEHHBIN 1O 00pasily, B COOT-

BETCTBUU C 33/IaHHUEM.

-

OcnoBnas nuteparypa Ne 1, Ne 2
HonomuurensHas auteparypa Ne 4, No 7, No 8.
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Jladoparopnasi padora Ne 21
Onpedenenue 2opu30HMAIbHOU COCMABIAIOUEL HANPANCEHHOCMU MAZHUMHO20 NOJIsL 3eMu.

L]env pabompi: onipenencHre TOPU30OHTAITEHOM COCTABIISIONICH HAIPSHKEHHOCTH MAaTHUTHOTO TIOJISI
3eMIid ¢ TOMOIIBIO0 TAHTE€HC-TaTbBAHOMETPA.
IIpubopvl u npuradnexicHocmuy: TAaHTEHC-TATbBAHOMETP, aMIIEPMETP, PEOCTAT, HICTOYHUK MOCTOSTHHOTO
TOKA, KJII0Y, TIEPEKITF0YATENb MOISPHOCTH.

Tlopsook evinonnenus pabomul u 06pabomra pe3yibmamos usmepeHul

11. CoOpatb 3EeKTpUYECKYIO LIeNb U3 TaHIeHC-TalbBaHOMETpa, peocTtara R, kimtova K, amnep-
MeTrpa A u ucrounuka E.

@ ’RE—/K n

m

2. CoBMECTUTBH IUIOCKOCTH KOJIbIIA KATYHIKH C INIOCKOCTBIO MATHUTHOTO MEPUIHAHA.

3. BKIIIOUUTH MTOCTOSIHHBIN TOK, JBUKKOM PEOCTaTa yCTAaHOBUTH 110 KPYTOBOH IIKaje KoMIlaca
YIOJI OTKJIOHEHHS CTPENKH 01= 45°. BennuuHy ToKa U3MEPATH 110 aMIIEPMETPY, Yol O— MO MIKae
TaHI€HC-TAJIbBAHOMETPA.

4. TlomeHATh HamNpaBiIeHUE TOKA, NOJJEPKUBAS €r0 N0 BEIUYMHE HEU3MEHHBIM, U MPOJAEIaTh
T€ K€ U3MEPEHHUS.

5. Beraucnuts tg <o> u no dpopmyie
_In

2Rtg(x)
BbIUUCIIUTH [3. Bce n3aMepeHHble 3HaUeHUs U Pe3yJIbTaThl BBIYMCICHHUH 3arucaTh B TaOIMILy.

3

Bonpocwt ons oonycka k pabome
1. KakoBa 11e5b paboThb1?
2. JlaiiTe MOHATHE MAarHUTHOTO TOJIS 3EMIIH.
3. OnummTe METOJ| ONpENeIeHUs] TOPU3OHTAIBHONW COCTABISIONICH MAarHUTHOTO TIOJS 3eMIIH
H3 ¢ momoltpio TaHTeHC-TaIbBaHOMETPA.
4. TloueMy M3MEpEHHSI BBHITOJHEE TPOBOJUTH MPH YTJI€ OTKIOHEHHUS MAarHUTHOW CTPEJKH O =
45°7
Bonpocul ona 3auumer pabomul
1. JlaiiTe MOHATHE MarHUTHOTO TIOJIA.
2. JlaiiTe XapakTepUCTUKHU MarHUTHOTO nouisd. KakoBbl MX enuHUIbI u3MepeHus B cucreme CH?
3. Chopmymupyiite u 3anumunte 3akoH brno-CaBapa—Jlarmaca.
4. BriBenute (opMyiTy HANpsHDKEHHOCTH B LIEHTPE KPYrOBOIO TOKA U pabouyto popmyity.
5. BeiBegure ¢GopmMyiny HampsHKEHHOCTH MarHUTHOTO TIOJIS, CO3/IaBa€MOTO MPSMBIM TOKOM
(KOHEYHOU JUTMHBI U OCCKOHEYHOM JITTHBI).
6. [laiite onpenenieHue CUIIOBOM JTMHUN MarHUTHOTO TTOJISI.
dopma OTYETHOCTHU: OTUET MO J1abopaTopHOW paboTe, BBHITOJHEHHBIN MO 00pasily, B COOT-
BETCTBHU C 3a/IaHUEM.
OcnoBnas nuteparypa Ne 1, Ne 2
HonomuurensHas auteparypa Ne 4, No 7, No 8.

JlabopaTopnasi pa6ota Ne 22
H3zyuenue cmabunumpona u cHamue e20 Xapakmepucmux

Llenv pabomul: u3yueHne paboThl CTAOMINTPOHA U CHITHE €r0 XapaKTEPUCTHK.
Ilpubopul u npunadnexicHocmu:
CTaOMIINTPOH, UCTOYHUK MTUTAHUS, PEOCTAT, 0AJTACTHOE COTPOTUBIICHNE,
COIPOTHBIICHUE HATPY3KH, BOJIbTMETPHI, COETMHUTEIBHBIE IIPOBO/IA.
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Tlopsiooxk evinonnenusi pabomol u 06PabOMKA pe3yIbmamos usmepeHull

1. CoOpath cxemy COTJIaCHO pUC

2. MemyieHHO miepeMeniasi TBMKOK peocTara OT Havyalla MIKAJIbl, TEM CAMbIM YBEJIHYUBAs BXO/I-
HOE HAaIpsDKEHUE OT HyIs 10 HanpsokeHus U,, pu KOTOPOM IMPOMCXOJUT 3a)KUTaHUE CTaOHIUTPO-
Ha, 3aduKcUpoBaTh HanpsokeHue U,.

3. Ilpoussectu uzmepenus. s storo, uamensisi HanpsbkeHue Ha Bxoze ot 0 1o 300 B, uepes
kaxbie 20 B usmepuTh HanpspkeHue Ha Boixoze. [Ipu sToM BOM3H HanpsokeHus 3axuranus Us 3a
20 B 1o Hero wu mocie HEro MPOM3BECTU M3MEPEHUs yepe3 Kaxkzabie 4 B s Toro, 4roOsl onpene-
JUTh MaKCUMyM KpHBOH 3aBUcHMOCTH UBbIX 0T UBX. Pe3ynbrarsel u3MepeHuit 3aHecT B TaOIu-

my.

1
| I |
R=5KOMm
; SN o
300B R=6500(Z)M@'%> K QBHX)
- - R=12 kOM

5. Tlo cusaroit 3aBucumMocti Ugyx = f(Upx) onpenenuts Hanpsbkenue 3axuranus Us u Makcu-
MaJlbHOE€ ¥ MUHMMaJIbHOE 3HaueHHs HanpsukeHus ropeHus (Urmax, Urmin ). Pasaocts Urmax — Urmin
JIOJDKHA HaxOJUThes B mpenenax (12-15) B.

Tabnuna pe3ynbTaToB

Uy, B
UBBIX’ B

Bonpocul ona donycka k pabome
Kaxkoga 1ieips paboTsi?
OOBsicHUTE YCTPOICTBO, MPUHLIUT JICHCTBUS U MPUMEHEHUE CTAOUIUTPOHA.
KaxoBa posnp 6anmimacTHOro cConpoTuBICHUS?
BriGepure macmrad it mocTpoeHus rpaduka.

el N =

Bonpocul ona 3auumer pabomul

Uro npencraBiser coOoi dJIEKTpUUECKUN TOK B razax?
OxapakTepu3yiTe IpoLecchl HOHU3AUU U PEKOMOWHALINY.
B yem oTiMune HeCaMOCTOATEIBLHOTO ra30BOr0 paspsaa OT CAaMOCTOATEIbHOTO?

4. KakoBbl YCJIOBHSI CYIIECTBOBAHHS HECAMOCTOSITEILBHOIO U CaMOCTOSITENIBHOTO T'a30BOI0
paspsina?

5. Ilpm Kakux yCIOBHSIX HECAMOCTOSTENbHBINA Ta30BBIA Pa3psii MEPEXOIUT B CAMOCTOSATEIb-
HBI1?

6. Ilouemy ra3oBbIif pa3ps HE TOqUUHSAETCS 3aKkoHy Oma?

7. OxapakTepu3yiTe THIIBl CAMOCTOSTETILHOTO pa3psa.

8. IIpoanamusupyiite noctpoeHubiit Bamu rpaduk 3aBucuMoctd Uy = f(Uzx).

dopmMa OTYETHOCTHU: OTUET MO JTabOpaTOpHOU paboTe, BHITOJHEHHBIN 10 00pasily, B COOT-

BETCTBUU C 33/IaHUEM.

wrh e

OcHoBHas nutepatypalNe 1, Ne 2
JomoauTenbHast muTepatypa Ne 3, Ne 5
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Jladoparopnasi padora Ne 23

H3yuenue akyymHoz2o ouooa u onpeoeieHue y0enbHo20 3apsaod d1eKmpoHd

Llenv pabomul: rccieaoBaHUE BOJIBTAMIIEPHON XapaKTEPUCTUKU BaKyyMHOTO THOJa; ONpEIeICHNe

YACIBHOT'O 3apsaa 3JICKTPOHAa HA OCHOBAHHUHN YPaBHCHHA BOFYCHaBCKOFO-HBHFMIOpa.

Ilpubopywl u npunaonexcnocmu.
BaKyyMHBIH JINOJI, HCTOYHUK TOKa, MHJUIMAMIIEPMETP, BOJIETMETD,
peocTar, CoeIMHUTEIbHBIE TPOBO/IA.

Ilopsadok evinonnenus pabomul u 06pabomKa pe3yibmamos IKCnepuMeHma

1. Cobpatb cxemy COrJIacHO puC.

2. CHATH 3aBHCHMOCTD AHOOHOI'0O TOKAa OT aHOAHOI'O HAIIPAXKCHUA, U3MCHS aHOJHOC HaIlps-

xenne or 0 B 10 120 B uepe3 10 B. JlauHble n3Mepenuii u BrancieHHbIX 3Hadenuii U ¥ 3anectn B
TabuILy.
ws)
I+
120 B
Tabnuua pe3ynbTaToB

U, B
1, MA
@] :/ 2 ,B3/ 2

312
3. Iloctpouts rpaduueckyro 3aBucumMocts |, or UZ' <.
4. OnpenenuTs yriaoBoi ko3 puineHT noaydyeHHoN npsiMoit cornacHo (3) U paccyuTarh 1o Gop-

Mmyiie (5) Al .
m

(]
Teopernueckoe 3HaUCHUE YACIBHOTO 3apsiia paBHo — = 1,76- 10M Kuv/kr.
m

Bonpocwt ons oonycka k pabome
KakoBa 1ienp paboTsi?
Onummre ycTporHCTBO U MPUHIIMIT JESHCTBUS BAKYYMHOTO JTHO/IA.
Onummure METO] U3MEPEHUS YIETBHOTO 3apsa dJIEKTPOHA.
OreHUTE MOTPENTHOCTh METO/1a U3MEPEHUS YICIBHOTO 3apsia dJICKTPOHA.

PoNbE

Bonpocwt onsa 3awyumer pabomei
1. Yro Ha3bIBaeTCS TEPMOIIEKTPOHHON dMUCCUEN?
2. Kakum 3aKoHaM MOAYMUHSAETCS TOK B BaKyyme?
3. OOBbscHUTE OTKIIOHEHUE CUJIBI TOKA OT 3aKkoHa OMa B BaKyyMHOM JHOJIE.
4. JaiiTe aHanM3 Pe3yJIbTaTOB BHIYUCICHUI U U3MEPEHUH.
5. KakoBsl Bamu kputnyeckue 3aMedaHus M Cy>KACHUs 0 JaHHOU pabore?
OcHoBHas nutepatypa Ne 1, Ne 2
JononuurenbHas gutepatypa Ne 3, Ne 5

JlaGopaTopnas pa6ora Ne 24
Onpedenenue UHOYKMUBHOCMU COJIEHOUOA
Llenv pabomul.: onpeneneHre UHIYKTUBHOCTH COJICHOU/IA IO €r0 COMPOTUBIICHUIO
MEpEMEHHOMY TOKY.
Ilpubopwvi u npunadnexncHocmu: UCCIETyeMbI COJIEHOM I, 3BYKOBOI reHepaTop, 3EKTPOHHBIH oc-
mIorpad, MIUTHAMIIEPMETP, COSMHUTENBHBIC IPOBO/IA.
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Tlopsioox svinonnenuss pabomul u 06PabOMKA pe3yIbMAaAmMo8 UsMepeHUull
Jlns1 BRITOTHEHUS pabOTHI COOpaTh IETh 110 CXEME

rs-113 C1-68

@

1. YcTaHoBUTH Ha 3BYKOBOM IeHepaTOpe YacTOTy KoJeOaHMit
2. 3MepuTh ¢ MOMOIIBI0 ocuuiuiorpada aMrinTyay HanpsokeHust Uy 1 4acToTy v .
3. C nomolp10 MUJUIHAMIIEPMETPa ONPEAETUTh JeUCTBYIOIEEe 3HAUCHUE CHIIbI TOKA B LIEIIH;

/\J2 ¥ pemmas ero OTHOCHTENBHO | . = +/2 lo, ONpenenuTs am-
m

T0JIb3YSICh COOTHOLIEHHEM |, = Iy,
IUTUTY/y TOKA.
4. JlaHHBIC 3aHECTH B TAOJHILY.

5. ITo dhopmyne

paccuuTaTh MHAYKTHBHOCTH COJICHOHUIA.
6. ITo hopmyie

N? 7d?
alle e

paccyuTaTh MPOBEPOYHOE 3HAYCHUE WHAYKTUBHOCTH COJICHOM/IA, UCXO/S U3 €ro reOMETPUH U YK C-
J1a BUTKOB.
Bonpocwt ons oonycka k pabome
Chopmynupyiite 1eiab paboThI.
. JlaifTe onpenenieHne UHIYKTUBHOCTU?
KakoBa enuHmIa H3MEpEHUs] UHIYKTUBHOCTHU?
. anmmuTe padouyro GopMyy A ONpeaesieHIs] HHIYKTUBHOCTH COJICHOHIA.
Bonpocul ona 3auumer pabomul
1. IomyunTe Gopmyty sl onpeaeTeHIs MHAYKTUBHOCTH COJICHOUIA, UCXOIS M3 €T0 T€OMET-
PHUYECKUX Pa3MEPOB U YHCIIa BUTKOB.
2. Yro Ha3bIBaETCSA UMIEAAHCOM?
3. Kak cBsi3aHbl MeXy COOON MakCHUMaJIbHOE U JIEWCTBYIOIIEE 3HAUYCHHSI CHUJIBI TOKA M HAIps-
YKEHUS B LIETIH IEPEMEHHOT0 ToKa?
4. BeiBeniute pabouyro GpopMysly HHIYKTUBHOCTH COJICHOUIA.
5. OnummTe SBICHNUE CAMOMHIYKIINH.
6. KakoB ¢u3nueckuil cMpIc1 HHIYKTUBHOCTH?
®dopma OTYETHOCTH: OTUET IO J1TaOOpaTOpHON paldoTe, BBHIOJHEHHBIN M0 00pasily, B COOT-
BETCTBUU C 3a/laHUEM.

BwN e

OcHoBHnast mutepatypa Ne 1, Ne 2;
JonoJTHUTENbHAs nuTepatypa Ne 4, Ne 7

JlaGopaTopHnas paGora Ne 25

Cusamue Kpueoﬁ HAMAZHUYUBAHRUA U nenulu cucmepesuca
C NOMOUBIO IJIEKMPOHHO2O ocuuﬂﬂoepagba

Ueﬂb pa6OI’I1bl.' CHATHUC KpHBOfI HaMaroHn4uBaHHA, CHATHUEC NICTIIM THCTEPE3UCA U OIPCACICHUC 3a-
TPaT SHCPIruu Ha NCPEMATHUYINBAHHC.

IIpubopwi u npunadnesxcrnocmu: SAEKTPOHHBIN ocumiiorpad, TpancpopmaTop, BOJIBTMETP,
peocraT, uccienyemblii TpanchopMaTop, KOHAEHCATOP, COTPOTUBIECHUS
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Tlopsioox evinonnenuss pabomul u 06PaAbOMKA Pe3yIbMaAmMo8 usmMepeHull

1. CHamue Kpugou HaMacHUYUBAHUS

1. CobpaTh cxemy COIJIacHO pHC. (IPEX/e YeM BKIIOUUTH TOK, 0053aTEIbHO MPOBEPHUTH C Mpe-
MoIaBaTEJIEM WM JJAOOPAHTOM DJIEKTPHUECKYIO CXEMY).

2. C nomomrsio jabopatopHoro astoTpancopmaropa (JIATPa) ycraHOoBHTH MakcHMallbHOE
3HAUYEHHE HAMPSIKEHUE 110 BOJIBTMETPY.

3. Bximrounts ocummiorpad. PykosTky «Ycuinenue» ycraHoButh B monoxenue «0,1 B/cmy.
Hanpsoxkenne Uy nogats Ha Bxog «Y» ycunurens ocuuniorpada, Hanpsbkenue Uy Ha Bxog «X» oc-
wniorpada. J{ist mocrpoenus rpaduka 3asucumoctu B = f(H) onpeaenuts KoOpMHATHI BEPIIUHBI
netiu (X, Y), ymenbinas HanpsokeHue Ugp uepe3 4 — 5 BOJIBT OT MaKCUMAJIBHOTO 3HAUYEHUS Hampsi-
JKEHUS, IPU KOTOPOM IETJIA TMCTEPE3NCca 3aHUMAET MPAKTUYECKU BCIO IUIOLIA/b SKpaHa OCLMILIO-
rpada, 1o 0 B.

Beruncante Uy 1 Uy Ui Kak 101 U3 KOOPAMHAT U JaHHBIE N3MEPEHUH U BBIYMCICHUN 3aHECTH
B Ta0nwuIy 1.

Tabnuma pesynpTaToB 1 Y

X, MM

Y, MM

Uy, B

U, B

Uy=U, -x,tae U, =0,1 B/mMmm — maciTab o ocu X.
U, = U;, -y, rae U, =0,01B/mMm — macirad mo ocu Y.
HWcnonb3ys 3HadeHust Tabuibl 1 1 hopmyi

CR,
SN,

H=2y, =Ry
Rl X ¥y
BhIYMCIUTh H 1 B 111 Kax 0¥ TOUKM et/ rucrepesuca.
UucneHHble mapaMeTpbl UCCIIETyeMOro oopasia:
ni=3,6 -10* Bur/m; No= 165 Butkos; C = 10° ®; R;= 150 Om; R,=11-10° Om; S=1,6-10"" M2,
4. Pe3ynbTaThl pacueToOB 3aHECTH B TaOIHILy 2.
Tabnuia pe3ynbTaToB 2

B, Tn
H, A/m

5. Ioctpouts rpaduk 3aBucumoctu B = f(H).

2. CHamue nemau eucmepesuca u onpeoeieHue nomeps
HA nepemMazHu4Uusanue cepoeuHuKda
1. M3o0pakeHre MEeTJIM THUCTepe3rca CKOMUPOBATH C JKpaHa ocIuiorpada Ha KalbKy MpH
MaKCHMaJIbHOM HAINPSDKEHUU M 3aTEM MEePEBECTH M300pakeHHe ¢ KAIBKU Ha MUJUTMMETPOBYIO OY-
Mary.
2. OnpenenuTs IIIONIAAb S, MOMy4eHHOH NEeTJIN TUCTEPE3NCa B MM,

3. Beruncnenne 3arpar SHEpPruM Ha NepeMarHMYMBaHUE B €AMHUILY BPEMEHH IPOU3BECTH IO

bopmyne

Q=k-S, v,
rae Q — KOIMYECTBO TeIIa, BBIAEIAEMOrO B €MHMIE 00bEMa 3a eIUHUILy BpemenH, JIx/(cwm); v
—yqacToTa nepeMeHHoro toka (v = 50 I'n); k — nepeBoaHON KOAX(PPUIMEHT, YUCIIEHHO PaBHBIN SHEP-
THUH, OTHECEHHOM K eIMHUIIe 00BeMa, COOTBETCTBYIOIIEH IUTOmaan B 1 MM° Ha 9KpaHe ociiorpada;
Sy — IUIOWA/b METIIH THCTEPE3HCa B MM,

Tak xak macmTad 1Mo ocu MHIYKUMH MPH YCUJIEHUH BepTHkainbHOoro ycumurens 0,1 B/cm pasen
4,2-107 Tn/mMm, a MacIITad MO OCH HAMPSHKEHHOCTH paBeH 24 A/(M-MM), To mIomaas 1 MM° cooTBeT-
cryer 0,50 Jor/v®, T.e. k = 1,01 Jr/(m*-mm?). Bemmansa k- S paBHa YAEIbHOM 3HEPIUH, 3aTpauyrBac-
MO Ha lepeMarHiYMBaHKeE 32 OIUH IIHKJI.
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Bonpocwt ons oonycka k pabome
KakoBa niens paboTsi?
B dewm 3akmrouaercs siBlieHUE TUCTEpE3rca?
HavepTuTe npuHIMNMAIBEHYIO JIEKTPUYECKYIO CXeMy padouell yCTaHOBKH.
Onumure METOJ| CHATHS KpUBOWH HAaMarHWYMBaHUSI.
Kak omnpenenuts 3aTpaThl Ha IEpeMarHMYUBaHue GpeppomMarHeTuka’?
Bonpocwt ons 3awumsr pabomei
Ha kaxue Tunel gensrcs MarueTuku? KakoBbl ©X OCHOBHBIE CBOMCTBA?
Kakue ¢peppoMarneTnku Ha3pIBaIOTCSI «MarHUTOTBEPIbIMUY, KAKUE «MAarHUTOMSTKHUMU?
. VI3 kakux (eppoMarHeTUKOB M3TOTABIMBAIOTCS CEPACYHUKU TPaHCHOPMATOPOB U JIpocce-
Jier u nouemy?
Kak 0OBSICHUTH OCTaTOYHYIO HAMarHWYEHHOCTh (heppoMarHeTuka’?
OO0BsicHUTe (PU3UIECKUN CMBICIT KOIPITUTUBHON CHITHI.
BriBenute paboune gpopmyinst (18) u (19).
Urto coboii nmpeacTaBiseT GeppoMarHUTHBIN TOMEH?
Onummre KPUBYIO HAMATHUYMBAHYS U IPAMEHEHNE (heppOMarHeTHKOB.
@dopma OTYETHOCTH: OTUET MO J1TaOOpaTOpHON padoTe, BBHIMOJHEHHBINA MO 00pa3ily, B COOT-
BETCTBHHU C 33J]aHUEM.

SAREE A

wn -

>

© N oo

OcHoBnas nuteparypa Ne 1, Ne 2
JHononuurensHast autepatypa Ne 4, Ne 7

JlabopaTopnasi pa6ota Ne 26
3amyxarowue snekmpuieckue Korebanus

Llenv pabomei: HAOIIONEHUE M U3YYCHHE 3aTyXAIOMIMX AJIEKTPHUYECKUX KOJIEOaHWH C MOMO-
HIBIO OcIrIuIorpada: onpeaelieHre nepuoaa KojaeOaHuid, BIMSHAE MapamMeT-
poB kosebarensHOro KoHTYpa L, C, R Ha Xapakrep 3aTyXarommx KOJIeOaHHHA.

Ilpubopwvl u npunaonexcrnocmu: ocuumiorpad, Habop KoneOaTeNIbHBIX KOHTYPOB C H3MEHSEMBbI-
mu mapametrpamu L, C, R

TR0

Rmn Y v
ey

-

Ilopsook evinonnenus pabomot.

1. BKJIFOYHUTH YCTAHOBKY.

2. BbIOpaTh B COOTBETCTBUU € TAOMUIIEH (WM MO yKa3aHUIO MpernojaBarens) pUKCUpoBaHHBIE
napametpsl L, R u, menss mapamerp C koneGaTenbHOTO KOHTYpa, U3YYUTh 3aBUCHMOCTH MEPHUO/Ia
Kosie6aHuil T OT BETMUMHBI EMKOCTH K0J1e0aTeTbHOTO KOHTYpa.

TaOnuia pe3ynpraToB

Ne i/ C R L T T T ) "
1 2 Uc Uc A
MKD Om ml'H MC | MC | MC

; R-const L-const

3 R=20 Om | L=40MmI'H

4

5 C-const R-const

5 C=0,033 | R=20 Om

7 C-const L-const

8 C=0,033 L=40mI'H
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3. B rpady «7T» 3aHecTu 3HaueHHE MEpHUoja KOJeOaHUH, N3MEPEHHOE C TIOMOIIBIO dJIEKTPOH-
Horo ocmmuiorpada. B rpady «7T1» — 3HaUeHHE mepruoja 3aTyXaluX KojaeOaHuil, pacCIMTaHHOE
no ¢popmyie (1), a B rpady «72» — 3HaUeHUE NepHoAa KonebaHui, paccuuTanHoe 1o (opmyie (2)

: 21
—JT w
LC 2L
T,=2nJLC. (2)

4. TouHo TaK ke BbIOpaTh (pukcupoBanubie 3HaueHust C u R, menss mapamerp L konebGaTens-
HOT'0 KOHTYpa U3Y4UTh 3aBUCUMOCTbH Iepro/ia KoeOaHuil OT BeIMYUHBI MHAYKTUBHOCTH KOHTYpA.

5. BreiOpaB ¢uxcupoBanubie 3HaueHus: C u L, MeHsis 3HaueHue R M3y4nTh 3aBUCUMOCTD MEPU-
oJ1a Kosie0aHuil OT COMPOTUBIICHUS KOHTYpA.

6. 3apucoBaTh Ha KaJIbKy OCIIMJLIOTPAMMBI 3aTYXarOIIUX KolneOaHui /I TeX K€ 3HAYCHUU Ia-
pametpos L,C,R konebarenbHOro KOHTYpa, 3aTeM MEPEHECTH MX Ha MUJUTUMETPOBYIO Oymary.

7. V3MepuTh B MUIUTUMETPAX BENMUYMHBI cocenuux ammmmtyn U mU! | orcrosiuux apyr ot

JpyTa Ha BpeMsl paBHOE OJJHOMY TEPHOTY KOJICOAHHIA.
8. Ilo dopmyie

U !
A'=In—=
T ©
9. Ilo popmymne
2 - R
A=(nd=/(ne _ZT (4)

paccuuTaTh 3HaUCHHE JIOTapU(PMHUUECKOTO JEKPEMEHTA 3aTyXaHusl, UCXOs U3 IapaMeTpoB KoyieOaTenbHOro

KOHTYpa, W CPAaBHUTBH CO 3HAYEHHEM
Aan/E 5)

10. Ha ocHOBaHWM TOJIYYEHHBIX JAHHBIX CIIEIATh BBIBOJA O TOM, KaK BIUSIOT U3MCHCHUS Ia-
pametpoB L, C, R xonebaTenbHOro KOHTYpa Ha IPOLECC 3aTyXaHus KOJIeOaHUi.

Bonpocuwl ona oonycka k pabome
KakoBa 1ienp paboTsi?
Uro npencrasisier co0o0il konedaTeabHbld KOHTYp?
Yro HazbIBaeTCs IEKPEMEHTOM 3aTyXaHMs, JJOTapu(pMUUECKUM JeKPEMEHTOM 3aTyXaHus?
Onummre npeIoXKeHHbIE METOAbl U3MEPEHHS EpH0/ia 3aTyXaloluX KOoJIeOaHnH.

el AN

Bonpocwt onsa 3awyumer pabomei

1. Onumure 31eKTpUUecKre KojaeOaHus, BOZHUKAIOIINE B KOJIEOATeIbHOM KOHTYDE.

2. 3anumuTe ypaBHEHHUS U HAYEPTUTE TPadUKu:
a) COOCTBEHHBIX HE3aTyXaIOUIUX JEKTPUUECKUX KOJeOaHUH B KOHTYpE;
0) 3aTyXaroluX JIEKTPUUECKUX KOJIeOaHUN B KOHTYpE.

3. BeiBeute hopMyiry nepro/ia 3aTyXarolmx KoieoaHui.

4. Kak cBsi3aH norapu(MuyecKuil 1€KpeMEHT 3aTyXaHHs C IEPUOI0M KojiebaHus?

5. BeiBequte popmyily nepuojia He3aTyxaroluX KoaeOaH .

6. Kak BIHSIOT BeTMYMHBI COMPOTUBIICHUS, EMKOCTH W MHIIYKTHBHOCTH Ha 4acTOTy (IIEpHO.)
COOCTBEHHBIX KOJIeOaHUil B KOHTYpe?

7. Kak BiausieT Ha OBICTPOTY 3aTyXaHHUsl KOJieOaHWUW BEIMYMHA COMPOTHUBJICHHS, EMKOCTH, WH-
JTYKTUBHOCTU KOHTYpa?

@dopma OTYETHOCTH: OTYET IO JIabopaTOpHOW padoTe, BBHINOJHEHHBINH MO 00pa3ily, B COOTBET-
CTBHH C 33/IaHUEM.

OcHoBHas nutepatypa Ne 1, Ne 2
JononuurensHas aureparypa Ne 6, Ne 8.
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Jladoparopnasi padora Ne 27
U3zyuenue 3agucumocmu nokazameis NperomieHus pacmeopa om e20 KOHYeHmpayuu

Llenv pabomei. V3ydeHne pedpakroMeTrpa U W3MEPEHHE C €r0 MOMOIINBIO0 TOKa3aTens Ipe-
JIOMJICHUS Psifia KUIKOCTEH OTHOCUTEIIBHO BO3/IyXa; HAXOXKIECHUE 3aBHCHMO-
CTH TTOKa3aTelsl MPEJIOMJICHUS PacTBOpa caxapa OT ero KOHIICHTPAIIUH.
Ilpubopwl u npunaonexcnocmu.
pedpakromeTp, HAOOP MCCIETYEMBIX YKHUKOCTEH,
pPacTBOPBI caxapa C pa3HbBIMH KOHIICHTPAIIHSIMH.

Topsioox evinoanenus pabomwl Ha peppakmomempe rl -2

1. OTKpBIBAIOT 3€pKajio MOACBETKU IIKAJIbl 9 U ycra-
HABJIMBAIOT €r0 TaK, YTOObI M300paKEHHUE MIKAIbI, HAOJIO-
JaeMoe B OKYJsp, ObLIO paBHOMEPHO oOcBelieHo. Eciu
JHEBHOT'O CBETa HEJAOCTAaTOYHO, BKJIOYAIOT JIEKTPOJIAM-
ny. Pe3kocTh n300paxkeHus ycTaHaBIMBACTCS BpallCHHEM
TOJIOBKH OKYJIsipa 8.

2. OTKpBIBAIOT 3aCIIOHKY OKHA OCBETUTEIBLHON MPU3MBI 4.

3. OCTOPOKHO OTKUJIBIBAIOT BEPXHIOK MPU3MY 3 U Ha MOBEPXHOCTh HUKHEHN (M3MEPUTETHHON)
MPU3MBI 2 HAHOCST 2-3 KaIlJli UCCIEAYEMOTO pacTBOpa.

4. OnyckaroT BEpXHIOIO IpU3My 3.

5. BpamaroT MmaxoBuK 7 10 Te€X MOp, MOKa B MOJI€ 3PEHUSI OKYJIsIpa He MOSBUTCS IpaHUIa CBETa
U TCHHU.

6. YCTpaHsI0T OKpacKy CBETOTEHHU, Bpalllasi pyKOsITKY KOMIIEHcaTopa 6.

7. BpamenueM okyisipa 8 3pUTENBHOM TPYOBI NMPOHM3BOIAT JOTOIHUTEIBHYIO HACTPOMKY Ha
PE3KOCTh N300paKEHHUS.

8. Bpamass MaxoBHK 7 COBMEIIAIOT TPaHUILy pa3jiesia CBETOTEHHU C LIEHTPOM MEPEKPECTUSI U 110
IKaJe MOKa3aTeel MperoMIICHUs TPOU3BOISAT OTCUET.

9. Becero npousBoadT 3 U3MEpeHUss € KaXJbIM pacTBOpoM. Pe3ynbpTaTsl U3MEpEHUI 3alUChIBA-
10T B Tabnuiy 1 u tabnuiy 2.

10. BpruepumBaroT quarpamMmy 3aBUCMMOCTH MOKAa3aTels MPEIOMJIEHHMSI N OT KOHIEHTpaIUU
pactBopa C. Ha ocb opAauHaT Takke HAHOCATCS 3HAUEHUS IMOKA3aTessl MPEeJOMIIEHUs Ny A JU-

CTHJUIMPOBAHHOM BOJIBI. Uepes momyyeHHbIE TOYKHU POBOAAT IPAMYIO.
11. U3 marpammel n = f(C) Haxonst 3uauenue K — MHKpEMEHTA MOKA3aTENs IPEOMIICHHSL:

k=tgy = i—g , n
rae BC — pa3HocTh nokazareneit npenomiienns, AC — pa3HOCTh 3Haue-
HUI KOHIEeHTpauuu pactBopoB. 3HaueHus AC u BC GepyT He B caH-
TUMETPAX, a B €UHUIIAX BEJIMYUH COOTBETCTBYIOIIUX OCEH.

12. 3anuchIBAIOT aHATUTHYECKYIO 3aBUCUMOCTh N = f(C), ucros-

n,

3yst GOpPMYJTy U TIOJICTaBIIsAs BMECTO K M Ny HaiiIcHHbIC 3HAYCHHSI.
Bonpocuwl ona oonycka k pabome

Kakue npubops! HazbIBatoTcs pedppakromerpamu? I'ie oHu npuMeHstoTcs?
Uto Ha3BIBaETCSI OTHOCUTEIBHBIM MOKa3aTeeM mpesioMiIeHus1? AGCOMIOTHRIM?
KaxoB ¢u3ndeckuii cMbICIT aOCOTIOTHOTO MOKa3aTesl MPeToMICHUS?

Kak 3aBHCHT 1oKa3aTels MpeIOMIICHHs OT KOHIISHTPAIUU pacTBopa?
OObsICHUTE TPUHIIUIT ACHCTBUS pedpakTOMETpa.

agbrwbnE

Bonpocul 0na 3auumer pabomuol

1. [TosicHUTE ONTHYECKYIO CXeMy pedpakToMeTpa.

2. B uem 3akiroyaercs sBJIEHUE MOJHOTO BHYTPEHHETO OTPa)KEeHUsA?

3. Ilpoananu3upyiiTe Mo AUArpamMMme MOJyYeHHBIE PEe3YJIbTaThl U CAEIANTE BHIBOIBI.

dopma OTYETHOCTHU: OTYET MO J1abOpaToOpHOM padoTe, BHIIOIHEHHBIH MO0 00pasily, B COOTBET-

CTBUHU C 33/IaHUEM.
OcnoBHas nuteparypa Ne 1, Ne 2; nononnuTensHas auteparypa Ne 6
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Jladoparopnasi padora Ne 28
Onpedenenue noxkazamens NPelomMieHUsl 8eWecmed NPU NOMOUWU MUKPOCKONA

Llenv pabomsi: 03HAKOMJICHHE C TEXHMUYECKUMHU JIETAISIMHU YCTPOMCTBA MHUKPOCKOMA; U3MEpe-
HUE MOKAa3aTelsl MPEJIOMIICHUS CTEKISTHHBIX TJIaCTUHOK.

IIpubopwl u npunaonexcnocmu.
WU3MEPUTEIbHBIN MUKPOCKOT ¢ MUKPOMETPUIECKUM BUHTOM, MUKPOMETD,
U3MepsieMbIe CTCKJISIHHBIC TUIACTHHKH, OCBETUTEITb.

Tlopsook evinonnenus pabomul u 06pabOmMKa pe3yibmamos usmepeHull

1. MUKpOMETPOM U3MEPSAIOT UCTUHHYIO TOJIIMHY CTEKIJISIHHOM IUIacTUH-
Kku H B TOM MecTe, Iie HAHECEHBl IITPUXU, U OepyT ee 3HaueHHE
B MUJUIUMETPAX.

2. OnpeaensoT KaKyIytocs TOJIMHY CTCKISTHHOW IUIACTHHKY N, 11t yero
TUIACTUHKY KJIA/TyT Ha IPEIMETHBIM CTOIMK 8 MUKpOCKOIA M0J] OOBEKTUB 7 Tak,
9TOOBI 002 IITPHXa MEPECEKIIM ONTUYECKYIO OCh Iprbopa. Bparennem Gaparika
4 omyckaroT TyOyc 6 B KpaiiHee HHKHEeE TTOJIOKECHHE.

3. Bpamienuem BUHTa 3 COBMEIIAIOT METKY Ha KOpIyce MUKpockora ¢ ()
IIKaJIbl MEXaHu3Ma 3 TOYHOH (OKYCHPOBKH.

4. Habnromast B OKyJsIp 5 ¥ MEUIEHHO Bparasi Oapaiiek 4, moJHUMAaoT
TyOyC 710 MOSIBIICHUS B TOJIE OKYJISIpa PE3KOro M300pa)KeHHsI PUCKU Ha HIDKHEW MOBEPXHOCTH Ija-
CTHUHKH.

5. 3arem, Bpamias Oapaiiek 3 MexaHU3Ma TOUYHOM (POKYCHPOBKH U CUMTAs MPU ITOM YHCIO 000-
POTOB MUKPOMETPHUYECKOTO BHHTA, OJIYYAIOT Pe3Koe M300pakeHNe PUCKH Ha BEpXHEH MOBEPXHO-
cTH mnacTUHKU. KomudyecTBo 000pOTOB MUKPOMETPHUECKOTO BUHTA C YYETOM IIE€HBI JACNEHUS 1acT
BenMuuHy h, MMm:

h = (NZ + 0,002 m),
rae N — gucino momHeIXx 000poToB Oapabana BuHTA; Z — mar BuHTA, paBHbIA Z = 0,002x50 = 0,1
(Mm); 50 — yucio neneHuid B OJTHOM MOJHOM obopote 6apabana; 0,002 — 1ieHa ogHOTrO AcieHus Oa-
pabana BHHTa B MM; M — YHCJIO JICJICHAN B HEMTOJIHOM 00opoTe Oapabana.
1. Tlo dpopmyne

BBIYHCIISIFOT MTOKA3aTENb MPETOMIIEHHS CTEKJIA.

7. 3MepeHre UCTUHHOM M KaXXYIIEHCS TOJIIMHBI KaXIO0M IUIACTUHKU IPOU3BOIAT HE MEHEE
TpeX pa3; ONMPEAENSAIOT CPEIHEE U MUCTUHHOE 3HAYCHMS IOKa3aress mpesioMiieHus crekia. [lomy-
YEHHBIE Pe3yNbTaThl U3MEPEHUN 3aHOCST B TAOJHUILY.

Bonpocuwl ona oonycka k pabome
1. Chopmynupyiite 11€1b pabOTHI.
2. llosicaute pu3nmueckuil CMbICT OKa3aTes PETOMIICHUS.
3. OnummTe NOpsIOK BHIOTHEHUS PAOOTHI.
4. O0BsICHUTE NPUHIIMI JEHCTBUS MUKPOCKOIIA.

Bonpocwt onsa 3auwyumer pabomei

1. ChopmynupyiiTe OCHOBHBIE 3aKOHBI T€OMETPHUUECKON ONTUKH.

2. Kak cBsi3aHbI MOKa3aTeab NPeIoMIICHHS Cpeibl M CKOPOCTh PaclpoOCTPAaHEHHs CBETA B HEM?

3. Ilouemy npu paccMOTPEHUU MPEAMETA YEPE3 IUIOCKYIO CTEKIITHHYIO IIJIACTUHKY OH Ka)KETCsI
PacIoJIOKEHHBIM OrxKe?

4. Haueptute X0A 1y4yeil B MUKPOCKOIIE.

5. BeiBenute opmyny A pacuera OTHOCHUTENBHON MOTPEIIHOCTH, MOJIb3YsCh AU(depeHIin-
AJIbHBIM METOJIOM.

®opma OTYETHOCTHU: OTUET MO J1abopaTOpHOM paboTe, BHIMOIHEHHBIN MO 00pa3ily, B COOTBET-
CTBHH C 33/1aHUEM.
OcHoBHas nuteparypa Ne 1, Ne 2
JlononuurenbHas autepatypa Ne 6, Ne 7
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Jladoparopnasi padora Ne 29
OnpedeneHnue ONUHbL C8eMOBOU BOJIHBL NPU NOMOUU OUDPAKYUOHHOU PeulemKU

Llenv pabomul: u3yyeHune qupaKIUuOHHOTO CIEKTPa; ONpeesieHUe CIEKTPaIbHOTO COCTaBa U3
Jy4eHHUs.

Ilpubopvl u npunadonexcHocmu’: UICTOYHUK CBETa, AU(PPAKIIMOHHAS PELIETKA, 1Ieb,
1IKaJa C JIeJICHUSIMHU.

Iopsadok evinoanenus pabomol u 06paboOmMKa pe3yibmamos usmepeHul

1. Bxiroyarot namny HakajauBaHUS;

2. IlepenBuraroT NON3YIIKY C MPOPE3aHHOMN B HEHl 1IeNIbI0, YCTaHABIMBas paccTosHue R- ot
LIEJIU /10 PEIETKY, 3aJaHHOE IIPEN0IaBaTEIEM.

3. U3MepsIoT pacCcTOsIHUS S — OT LEHTpa IIeIH, 10 KPACHOH JIMHUU CIIEKTpa MEPBOro MOpsIKa,
OT LIEHTpA NN A0 3eJIEHON JIMHUU CIIEKTPa MEePBOTO MOPSIKA U OT IEHTPA IIETH 10 PHOJIeTOBOM
JIMHHUH CIIEKTpa MepBOro nopsaka (cM. puc. 9).

4. N3menstoT paccTossHUE R, mepeMelias Noa3ylIKy Ha cleAyrollee 3aJaHHOE PacCTOSHUE U
U3MEPSIOT CIEAYIONINE 3HAaYeHHs S — OT LIEHTpa IIEU 10 KPacHOH, 3e1€H0I, (ProiaeToBoil TuHIUN
CIIEKTpa IEPBOro MOpsiIKa.

5. JlaHHbIe 3aHOCAT B TaONUILy, KOTOpas MPECTaBIeHA HUXKE.

6. BeraucnsioT qiuHy BoH 1o Gopmyste, rae d = 0,01 mm, m = 1.
7. PaccuuThiBatoT aOCOIIOTHYIO U OTHOCHTEIBHYIO MOTPEITHOCTH.

Bonpocwt ons oonycka k pabome
. Chopmynupyiite nenb paboThI.
. OObsicHUTE, B UEM 3aKJIIOUAETCS SIBJICHUE JUPPAKIUHN CBETA.
. OnumuTe NOpsAA0K BHIITOJIHEHHS paOOTHI.
. OnumuTe yeTpoiCTBO M Ha3HAYEeHUE TU(PPAKIIMOHHON PEIIeTKH
B JIaHHOH paboTe.

AW~

Bonpocwr onsa 3awyumer pabomei
. Chopmynupyiite npuniun [ roiirenca—®penens.

. Uro takoe 30HbI @penens? Kak onu crposrcs?
. Ilpu xakux ycnoBusax Habmonaercs audpakuus Opaynrodepa? Judpakuus Openens?
4. [losicaute qudpakuio OT OJHOM 1IEIH U MOCTpolTe X0 iyuyeil. KakoBbl yciioBust ycuiaeHus
U OCJIabJIeHUs CBETa B 3TOM cilyyae?
5. Haiite onpeneneHue TUPPaKIInOHHON PEIIECTKH.
6. ITocTpoiite xox iyueit npu nudpaxuuu ot N meneid. KakoBsl ycinoBust ycuieHus 1 ociadie-
HUS CBETA B 3TOM Ciry4ae?
7. [louemy npu MCHOIB30BAaHUU Oeoro cBera OOKOBbIE MAaKCUMYMbI Pajy’KHO OKpAIIEHBI, a
LEHTPaJIbHbIA MaKCUMyM OembIi?
dopma OTYETHOCTHU: OTUET MO J1abOpaTOpHOU paboTe, BBHITOJHEHHBIN 1O 00pasily, B COOT-
BETCTBUU C 33/1aHUEM.

W N =

OcHoBnas nuteparypa Ne 1, Ne 2
JonomaurensHas aureparypa Ne 3, Ne 6.

JlabopaTopnasi pa6ota Ne 30
H3zyuenue senenus ceema
Llenv pabomul: IOMyYeHNE M HAOIIOJCHUE KapPTUHBI PacIpeIeTICHISI MEXaHUIECKUX HaIpsDKe-
HUH B MPO3payvHbIX MOJIENSIX; MPOBEpKa 3akoHa Maittoca.
Ipubopwsl u npunadaexcrnocmu’. MOJSIPUCKOT, HAOOP MPO3PAYHBIX MOJIETIEH,
MHUKPOMETp, (OTOIIEMEHT, TAIbBAHOMETD.

Tlopsidoxk evinonnenusi pabomul u 06PabOMKA pe3yIbMamos usmepeHul

3aganue A. HaOmoneHne KapTUHBI pacrpeiesieHusl MEXaHUYECKUX HaIlpsLKeHUH
1. Bkito4aroT 1aMiy OCBETUTENISI B CETh IEPEMEHHOT'O TOKA.
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3. Uccnenyemplii 0Opaser] yCTaHABIMBAIOT B TIPECC MJIsl CKATHS, HE 3axkuMas ero (puc. 1), u
MOMEIIAIOT €r0 MEXy MOJIIPU3aTOpOM U aHanmu3aTopoM. HabmogaroT B okyssip 6 monoxxeHue o0-
pasma. 3aTeM AaroT Harpy3Ky (aedopmarus cxxaTus), s 9YeTr0 3aBUHYHBAIOT
BuHT C.

4.PaccMaTpuBarOT KapTHHY UHTEP(EPECHIIMN ¥ 3apPUCOBBIBAIOT N30XPOMa-
THUYECKUE TUHHH.

5. Takue ke AEUCTBUS MPOU3BOIAT C IPYTUMH MOJICIISIMH.

3aoanue B. Ilposepka 3axona Mantoca

IIpoBepka 3axkoHa Mairroca NpOBOJAUTCS HA YCTAaHOBKE, ONITHUYECKAs CXema
KOTOpPOH n300pakeHa Ha puc. 2.
1. Bki1o4aroT yCTaHOBKY B CETh IIEPEMEHHOTO TOKA.
2. CHUMAIOT KpBILIKY ¢ ()OTOZIEMEHTA U OMEIIAIOT €0 BIUIOTHYIO K OKYJISAPY.
3. YcranaBnuBaroT Ha IMMOe aHanu3aropa yroiu o = 90°, 4To COOTBETCTBYET YIiy

T
Qp=0——= 00 N MaKCUMaJIbHOMY 3HAYCHUIO (bOTOTOKa.

4. IloBopaumBas aHAIIN3aTOP, Yyepe3 Kax pie 30° CHUMAIOT 3aBUCUMOCTh CHJIBI TOKA OT YyTJIa T10-
BOpoTa aHanu3aropa. Orcuersl mpousBoasaT oT 0° 1o 360°. Pe3ynbTaThl M3MEpeHHt 3aHOCAT TabIu-

my.

H. "A"OZ D {I’P:_]'

N
*,\&U ] j @

‘\Ej‘,?’___mq-
A LY

* 0
e =)

Oy
S — McTOUHMK cBeTa; [1 — monspuszarop; A — aHaIU3aTop;

010, — ochb BpaieHus ananuzaTopa; D — maToBoe cTekIio;
@3 — porosnemenT; G — raibBaHOMETP.

AHanuzatop A MOxkeT Bpamarbcsi BOKpyr ocu 010, (cM. puc. 9). [loBopaunBas ananuzarop,
M3MEHSEM WHTEHCUBHOCTD CBETA, Majaromiero Ha porosnemMeHT @O, COCIMHEHHBIN C TaIbBAHOMET-
poM. B 3aBMCHMOCTH OT HHTEHCHMBHOCTH CBeTa cuia GpoToToka lg Oyner MenaTecs. [l nposepku
3aKoHa Mairoca CHUMArOT 3aBUCHMOCTB CHIIBI ()OTOTOKA |y, OT KBasipaTa KOCHHYCa yria .

Bonpocul ona donycka k pabome
. Chopmynupyiite 11e1b pabOThI.
. B uem 3akirouaercs siBJIeHUE TOISApU3ALMK cBeTa?
. B uem paznuune ecTeCTBEHHOIO CBETa OT MOJSPU30BAHHOIO?
. B uem 3akmtouaercs sBieHue GoToynpyroctu?
. Chopmynupyiite 3akoH Masnroca.
. Onumure nopsI0K NpoBeAECHUs PabOThI.

AN DN AW =

Bonpocwt onsa 3awyumer pabomei
. Bunet nonsipuzanuu. Onpenenenre miocKONnoasIpu30BaHHON BOTHBI?

. SIBnenne aBOMHOrO JydyenpenomiieHus. Ero cyTsb.
. CBoiicTBa OOBIKHOBEHHOT'O 1 HEOOBIKHOBEHHOT'O JTyU€eil.

4. BonHoBast MOBEPXHOCTH B KpucTaie. ONTUYECKU MOJIOKUTENbHBIE U ONTHYECKU OTpHUIIa-
TEJbHBIE OJHOOCHBIE KPUCTAJLIIBI.

5. UnTepdepenius noiaspru30BaHHbIX JTy4ei.

6. [Ipuzma Hukomns.

7. IlpakTHyeckoe UCMoIb30BaHNE METO/1a (POTOYIPYTOCTH.

dopmMa OTYETHOCTHU: OTUET MO JTabOpaTOpHOU paboTe, BHITOJHEHHBIN M0 00pasily, B COOT-

BETCTBUU C 33/IaHUEM.
OcnoBnas nuteparypa Ne 1, Ne 2; nononnutensHast aureparypa Ne 3, Ne 6.

W~
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JlaGoparopuas padora Ne 31
Onpeoenenue nocmosinnoti Cmegana-bonvymana u nocmosinnou Inanxa
npu ROMOWU ONMUYECKO20 NUPOMEMPA

Lenv pabomui: u3yvueHue pabOTHI ONITHYECKOTO ITMPOMETPA U U3MEPEHHUE C €0 MTOMOILBI0
TEMIIEpaTyphl HATPETOTO TEJIa; ONPEICIICHUE TOCTOSIHHOH, B 3akoHe CtedaHa-
Bonbiimana u pacué€r noctosinHo# I[lnanka.
Ilpubopel u npunaonexcHocmu: TAPOMETP C UCUE3AIONICH HUTHIO, JJaMITa ¢ BOIB(PaMOBOA
HUTBIO, BATTMETP, TpaHchopMaTop.

Iopsadok evinonnenus pabomol u 06paboOmKa pe3yibmamos usmepeHul
1. CobuparoT 3IeKTPUUYECKYIO 1ICTIb.

e N - CIIHpPaTk HaKala
—==14 3 E e 4E ) JAMITO UK
— - ]
\ HITH HaKala
MHpOMETPa
/

2. Ilepememasi OKyJsIp TUPOMETPA, YCTAHABIMBAIOT €0 TaK, YTOOBI CTajla OTYETIMBO BHHA
HUTh TUPOMETPHUECKON JIAMITBI.

3. MemieHHO Bpamias KOJBI[O MUPOMETPA, U3MEHSIOT SPKOCTh HUTH MUPOMETPA JI0 TEX IOp,
MOKa CPEIHHMI y4aCTOK HHUTH ITAJOHHOW JIaMIIbl HE CPABHSACTCS C SPKOCTBIO HUTH HCIBITYEMOU
Jamrmbl. B 3TOT MOMEHT MPOM3BOAAT OTCYET IO HWKHEH IIKaJIe MAPOMETPa 3HAYCHHS SIPKOCTHOM
TEMIIepaTypbl HUTH JIAMIIbI.

4. Tak Kak BOJIOCOK JIAMIIOYKH HAKAJIMBAHUS HE SBISICTCS aOCOJIOTHO YEPHBIM TEIIOM, TO JUIS
OIIPEJICTICHUS JCUCTBUTEIILHON TEMITEpaTyphl BBOJAT MOMpPaBKy At, KOTOpYI ONpEACISIOT MO Jua-
rpamMme.

5. OnbIT NOBTOPSIOT TPU pasa AJsl pa3IUYHbIX 3HadeHH MoutHocTu P. [loidydeHHbIE TaHHBIE
3aHOCST B TaOJIHIly PE3yIbTATOB.

6. ITo popmymnam

2’k 2n°k*
G = Uhph=3%5"2
15¢%h’ 15¢’c
OTpeNieNAIoT 3Ha4eHus noctosiHHoU Credana-bonbiimana u noctossHHo# [1nanka.
Bonpocul ona donycka k pabome
1. OnuuuTe 3KCIEpUMEHTAIBHYIO YCTAHOBKY U MOPSAIOK BBIOJIHEHUS PAOOTHI.
2. Coopmynupyiite 3akoH Credana-bonbliMaHa U MOsICHUTE (U3NYECKUH CMBICT BEIHYMH,
BXOJISIIIIUX B HETO.
3. 3anummte paboure Gopmynsl A onpezeneHus nocrosHHo Credana-bonblMana U mo-
crostHHOM [limanka
Bonpocul ona 3auumer pabomul
1. [Maiite onpeneneHre OCHOBHBIM CIIEKTPAbHBIM XapaKTEPUCTUKAM TETIJIOBOTO M3ITyUESHHS.
2. Chopmynupyiite 3akoH Kupxroda u noscHute Gu3nyeckuii CMbICI BEIUYNH, BXOAIUX B
HETO.
3. O0bsicHUTE (PU3HUECKUI CMBICI TOCTOSIHHOM G.
4. 3anummute Qynkuuio [Inanka. BeiBenure 3akon Credana-bonbiimMana.
dopmMa OTYETHOCTHU: OTUET MO J1abopaTopHOW padoTe, BHIMOJHEHHBIN MO 00pasily, B COOT-
BETCTBUU C 33/IaHUEM.
OcHoBnas nuteparypa Ne 1, Ne 2
JonomaurensHas aureparypa Ne 8.

JlabopaTopuas padora Ne 32
Hccneoosanue cenexmusrnozo gpomosgpgpexma
Lleny pabomvi: CHATHE CIIEKTPAJILHON XapaKTEPUCTUKU CEJIEHOBOro (POTO3IEMEHTA.
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Ipubopol u npunaonesxrcnocmu MoHOXpomarop YM-2, naMriodyka HaKaJTUBaHUS, CEIICHOBBIH
(boTOdIEMEHT, TaJIbBAaHOMETP, AUCTIEPCHOHHAS KPHBasi MOHOXpoMaTopa YM-2.

Tlopsioox evinonnenuss pabomul u 06PabOMKA Pe3yIbMAM0O8 UsMePEHU

1. B kauecTBe UCTOYHHMKA CBETA BKIIOYAIOT JJAMIIOUYKY HaKaJIH-
BaHMSI.

2. YcraHaBnIMBarOT (OTORIEMEHT BIUIOTHYIO K OKYJISAPY BBIXO/I-
HOU LIEJTM MOHOXpOMAaTopa

3. YcraHaBnuBarOT HEOOXOAUMYIO MIUPUHY eI MOHOXPO-
Maropa. [IpumMepHas muprHa BEIXOAHONW U BXOJHOMU LIEJIEeH
(0,2...0,3) mm.

4. Bpamas 6apaban MoHOXpoMaTopa 3, OTMEYAIOT MMOKa3aHU
MUKpPOAMIIEpPMETPa, COOTBETCTBYIOILIUE TEM UM UHBIM 3HAUCHHU-
SM IIKaJbl 6apabana. B palione MakcMMyMa YyBCTBUTEIBHOCTH
doTorieMeHTa NOBOpaunBaroT OapabaH Ha MEHBIINI YOI, YTOOBI OTYYUTh OOJIBIIOE KOJTUYECTBO
AKCIIEPUMEHTAIbHBIX TOYEK (3aMEPOB).

5. Pe3ynbrarhl u3MepeHuii 3aHOCAT B TaOJIHILY.

6. Mcronb3yst TMCIepCHOHHYI0 KPUBYIO MOHOXPOMATOPA, ONPEENISIOT JJTMHBI BOJTH COOTBET-
CTBYIOIIUX JIeTIeHU OapabaHa.

7. BeruepunBaT AMarpaMMy 3aBUCUMOCTH (DOTOTOKA OT JUIMHBI BOJHBI CBETA, T.€. MOJIyUYeHHAS
kpuBast | = f (\) sBiseTCs crieKTpaabHON XapaKTePUCTUKOM (POTOIEMEHTA.

Bonpocwt ons oonycka k pabome
[Tosicaure siBnenue Gporodddexra. Kakoit tum hororddekra nzyqgaercs B padore?
JlaiiTe onpesieNieHHe CIICKTPAIBbHOM YyYBCTBUTEIBLHOCTH (DOTORIIEMEHTA.
3. Onummre NOpsIOK BHIITOTHEHHUS PaOOTHI.
Bonpocwt ons 3awumsr pabomei
1. CodopmynupyiiTe 3aKoHbI BHEITHETO (oTOd(PdeKTa.
2. TlosicHUTE YCTPOMCTBO M MPHHIUI JICHCTBHUS BEHTHILHOTO CEJICHOBOTO (DOTORIIEMEHTA.

3. TIpoBemuTe aHATU3 MOYYEHHBIX PE3YIHTATOB U CHIEIANTE BEIBOJIHI.
®dopma otyeTHOCTH: OTUET 1O J1TaOOPAaTOPHOI paboTe, BHITIOIHEHHBIH 110 00pa3ily, B COOTBETCTBUH C 3aJaHUCM.

N

OcnoBnas nuteparypa Ne 1, Ne 2
JononuurensHas aureparypa Ne 8.

JlabopaTopnasi pa6ota Ne 33
Tynuenvuwiti 3¢ghghexm. Hccnedosanue 801bmamnepHol XapaKkmepucmuKky myHHeaIbHo20 0uood

Lenv pabomui: 1) n3yuenue TyHHEIbHOTO 3 dekTa;
2) uccreoBaHUEe BOJIbTAMIIEPHOM XapaKTEPUCTHKHU TYHHEIBHOTO JIM0/1a;
3) mocTpoeHue 3HePreTUYeCcKo quarpammsl P— — nepexoza.
Ilpubopul u npunadonexicHocmu.
YCTaHOBKa IS U3MEPEHUS BOJIBTAMITEPHOM
XapaKTEePUCTUKH TYHHEJIBHOTO TU0/1a, BOJIBTMETP, aMIEPMETP.

Tlopsook evinonnenus pabomel u 06PadOMKaA pe3yibmamos usmepeHuil

CHsartue BosbTaMIiepHoi XapakrepucTuku (BAX) BeIIpsAMUTENBHOIO JUOA.

1. VYcranosuts Ha Moayne | mepexitodarens 1 B moj0oKeHUE U0 BHITPSIMUTENbHBIN ([IB).

2. Tlepexmtouarens 2 B nmojoxenue npsmoe Bkitoyenue (I11P).

3. BrurrouuTh BOTBTMETP M aMIIepMETp (TyMOJIep HaXOUTCS Ha 3aTHEH MaHeTu mproopa).

4. W3MeHATh HaINpspKEHHE Ha BOJIBTMETPE B MPSMOM HAMpaBJICHUH C TOMOILBIO peocTara OT
0.25 mo 0.5 B ¢ marom 0,05B. JlanHbie 3aHecTu B Tabauy 1.

5. VYcranoButh ooparHoe BkimoueHnue anoaa (OBP) ¢ momomipio TymbGnepa 2.

6. Wzmensts Hanpspkenne ot 0 1o 10 B ¢ marom 1 B.

7. Jlanuble 3aHecTH B TaOmuIy 1.
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8. IlocTtpouTh BOJBTAMIEPHYIO XapaKTEPUCTUKY BBHIIPSIMHUTEIHLHOTO JUOJA MPHU MPSIMOM U 00-
paTHOM BKIIFOYCHHH (PEKOMEHAYEMBbIH MacITal.

9.

BOTLTMET) amMIepMeTy
v X TIOJIOKEHHE
= o mV :I:l.m. y pika 1
I:l g ARARa HCTOUHHK TOKA
B7-35 B7-35 /
/

peocTaT
MOTYNb 1 H

?@T JB 0 AT iz\j ABITAROK
—\*/— 1 -/peocmm

(]

.. } TONOKeHHE
3 @)oo e | 4 Lger “mrDRI) 2

p@m ©

T

[TpuniunuanbHas cxema pabodell yCTaHOBKH.

YcranoButh o0patHoe BkiItoueHue nuoaa (OBP) ¢ momomnisio TymOiepa 2.

10. Usmensth Hanpspkeane ot 0 qo 10 B ¢ mmarom 1 B.

11. Jlannple 3aHecTH B TaOIUILY 1.

12. TTocTpouTh BOJBTAMIICPHYIO XapaKTEPUCTHKY BBIIPSIMHUTEIHFHOTO JUOJA IIPH MPSMOM U 00-
pPaTHOM BKITFOUEHUH.

agrwbdE

8.
9.

Cusmue 801bMAMNEPHOU XAPAKMEPUCTMUKU MYHHEbHO20 0U00d
Ha monyne 1 nepekmtouarens | yctaHOBUTH B nonoxenue 0.
JIBI>KOK peocTara MnepeBecTy B MOJIO0KEHUE 2.
Ha Mmonyne 1 pykosiTKy 4 1J1aBHO yCTAaHOBUTH B KpalHE JIEBOE MOJIO0KEHUE 10 YIOPA.
[TonkIIIOUNTh TYHHEJBHBIN 1UOA NTOCTaBUB nepekitoyarenu 1 u 3 B nonoxenue JT.
PykosiTkoii 4 muiaBHO M3MeHATh HamnpsbkeHue ot 10 MB ¢ marom 10 MB noka Tok He go-
CTUTHET MaKCUMAJIbHOTO 3HAYCHUsS. 3aTeM HANpPsHKEHHE MOXKHO M3MEHsTh ¢ marom 50 mB
no 1000 mB.
JlanHbIe 3aHECTH B TAOJIHILY.
[TocTpouTh A TYHHEIBHOTO [u0/a rpauK 3aBUCUMOCTH TOKA OT HAMpsKeHHs (PEKOMEH-
JlyeMbIi MacITao.
CpaBHUTH MOTYYEHHYIO 3aBUCUMOCTD ¢ BAX BBIIPAMHUTENBHOTO THOAA.
N3 BAX tynHensHOrO uoaa onpeaenutb BeMUIMHb Uppy » Uins Tvax -

10. ITo MOJIYYCHHBIM NAHHBIM OLCHHUTC ITOJIOKCHUC YPOBHS (DepMI/I OTHOCHUTCIIBHO 30HBI ITPO-

BOIUMOCTH: EfF —E. =

/¢l Umin , B9B. T'me |e|=1,6- 107K - 3apsJ1 DIEKTPOHA

11. Ouenure MakcuMyma (pYHKIMM pacipeiesieHus 1eKTpoHoB (aAbIpok) N(E), p(E) oTHOCH-

TEJIBHO YpOBHS Depmu:

= =M, B 3B.

12. CpaBuuTe nomy4deHHoe 3Hadenne Eg — Ep, , ¢ paccunTaHHbIM 110 hopmyre

Ep—Emp~11-k-T,

rae k =1,38-10"23]x/K - nocrosnas Bonsiumana, T- temneparypa B K. DHepruro BbIpa3uTs B 2B.

13. 306pa3uTh SHEPreTHYECKYIO AuarpaMmmy p-N-nepexoja TyHHEJIBHOTO JUOA.

Bonpocul onsa oonycka k pabome

1. Chopmynupyiite 1ienb paboThI.

2. JlaTb onpezaeneHne TYHHEIBHOTO Y deKTa.

3. Kakas BenMunHa Ha3bIBAETCS BEPOATHOCTHIO Mepexoaa?

4. Onucatp NOPAJOK CHATUS BOJIBTAMIIEPHONW XapaKTEPUCTUKH TYHHEIBHOIO AMOJA.

5. Onucatb MOPSIIOK CHATHS BOJIBTAMIIEPHOM XapaKTEpUCTUKHU BBINPSIMUTEIBHOTO JUO/A.

6. ITosicHUTD OPSI0K 00PaObOTKU Pe3ybTaTOB U3MEPEHUH U TOCTPOCHUS SPHEPTETHUECKON JHa-
IpaMMbI TYHHEJIBHOI'O JHOMA.
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Bonpocwt onsa 3awumsr pabomei

1. [TosicHUTB, UCTIONB3Ys COOTHOIICHHE [ eli3eHOepra, MPOX0XKACHNE MUKPOYACTUIICH ITOTEHITH-
aIbHOTO Oapbepa.

2. [losicHUTh KBAaHTOBO-MEXaHUYECKOE TOJIKOBAHUE TYHHEIBHOTO 3 ekTa.

3. 3anmcats hopMyny Kod3pPuIEeHTa TPO3PAYHOCTH MOTSHIIMAIIBEHOTO O6aphepa.

4. IIpuBecT npuMepHI SBJICHUI, B OCHOBE KOTOPBIX JIEKHUT TYHHEITMPOBAHUE YACTHIL.

5. I1osICHUTH IPUHLUII JEACTBUS TYHHEIBHOIO IUO/IA.

6. JlaTb KaueCTBEHHOE OMKMCAHNUE BOJILTAMIIEPHON XapaKTEPUCTUKU TYHHEJIBHOTO AUOAA.

7. J1aTh aHAINU3 NIOJIY4EHHBIX PE3YJILTATOB.

@dopma OTYETHOCTH: OTUET MO JaOOpPaTOpHOI padoTe, BHIOJHEHHBINH MO 00pa3ily, B COOT-
BETCTBUU C 331aHUEM.
OcnoBHas nuteparypa Ne 1, No 2
JomnonautenpHast mutepatypa Ne 3, Ne 6

JlaGopatopnas padora Ne 34
H3zyuenue cnekmpa uznyuenus amomos Yurka
Lenv pabomui: uiccnenoBaHUE CIIEKTPa U3ITydEeHUs 1apOB LIMHKA B BUAUMON 00JIaCTH CHEKTpa.

IIpubopul u npunaonexcrnocmu: cTunockon «CrnexTpy», rpaayupoBOYHAs KPUBAsk CTUIIOCKOTIA,
o0pazel UHKa UM HUHKOCOAEPIKAIIEro BEIeCTBa.

Tlopsiooxk evinonnenuss pabomuol

1. 3yuuTh onucanue ctuiockona «CoexkTpy».

2. Pacniosio’)xuTh TUCKOBBIN AJIEKTpo T D OTHOCUTEIIEHO MOBEPXHOCTH CTOJIMKA 15 B COOTBETCTBUU
¢ puc. 9 (S = 2-3 mm). PacctosHue S perynupyercs BpaimieHueM MaxoBuuka 16. Ha ctonuk 15 mome-
CTUTH 00pa3zell IMHKA WM [IMHKOCOIEPIKAIero BelecTBa (HampuMep, JIaTyHb), PACIOJIOKUB €ro HaJ
JIMCKOBBIM AJICKTPOJIOM.

adpasey ‘I
T ] A2

SNANNN [ N

M

Pacnionokenre TUCKOBOTO 3JIEKTPOAa OTHOCUTENBHO CTONIMKA: 15 — cTonuk st obpasna; D —
JTUCKOBBIN AJEKTPOI;
S — paccTostHEE MEXTy 00pa3I[OM U JJIEKTPOJIOM

3. YCTaHOBUTH MEPEKITIOYATENH «IEPEKI. TOKa» B MOJIOKEHUE «SA», MEPeKITI0YaTeIN «KaToI» U
«aHOZ» — B TIOJIOKEHHUE «BBIKI.», KKOMOMHUPOBAHHBIN pa3psia» — B MojoxeHue [, «MHIyKTHBHOCTH
— «O», «eMKocTh» — «0», «haza» — «60°», «KOTUYECTBO UMITYIHCOB» — «1». BKIIIOUNTH reHeparop B
ceTh 220 B 1 HaXaTh KHOMKY «Iyck». Eciu myra He 3akuraercs, 0OpaTUTHCS K MPENoJaBaTeo Wiu
nabopaHTy.

4. benyro TOUKy, HAHECEHHYIO Ha MaXOBUYOK 20 yCTaHOBHUTH MPOTUB 0003HaYeHHsI 20 IIKATIBI.

5. UccnenoBath criekTp IMHKA, Bpamias MaxoBuuok 11 u paccmarpuBasi JUHUU LIMHKA B OKYJISAP
CTHIIOCKOIIA.

[Ipu 5TOM HEOOXOUMO YUUTHIBATH, UTO HAOII0OAEMblLL CNEKMP Npedcmasisnem coool HaloNHCeHUe
08yX cnekmpog: CrieKTpa Meu (OT AUCKOBOTO AIIEKTPO/Ia) U CcrieKTpa uHKa. [losToMy mpu onpexaene-
HUW MUCKOMBIX JIMHUW TPUIUIETA IIMHKA CJIETYET PYKOBOJCTBOBATHCS B3aUMHBIM PACTIONOKEHUEM JIH-
HUH, IOKa3aHHBIM Ha PUC., U TPAAYUPOBOYHBIM rpadukoM CTUIIOCKoMNa. JINHUY TpUIITIETa CIAeIyeT Uc-
KaTh B quana3one 465 <A< 485 um (royryOble TUHUU CIIEKTPA).

6. YCTaHOBUTH Ka)XIAyl0 HAWIEHHYIO TUHUIO TPUIUIETA MPOTHB TPEYTOJBLHOTO BhIpE3a BU3Mpa. 3a-
MMcaTh YHUCIOBBIE OTCUETHI 10 Oapabany. [lo rpamyupoBodyHOMY rpaduKy ONPENEIUTh JUTMHBI BOJH
TuHUN TpuruieTa. JlaHHbBIC 3aHECTH B TAOJIUITY pe3yJbTaTOB 3, 3aMIOJIHUB IMTyCTHIE MECTA.

7.BBIKITIOYUTH CTUIIOCKOII (KHOTIKA «CTOID).

8. OnpenieuTh pacCTOSTHUE MEXIY SHEPreTHICCKIUME YPOBHSIMH, OTBETCTBEHHBIMH 32 CIIEKTPaITh-
HBIC JTUHHUH 110 QopmyIie:
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3YyJIbTAT BBIPA3UTH B 2B.

AE =hv=hc/A,
rae h—-nmocrosinuas [Tnanka; C—CKOpOCTh CBETa; A, V —IJIMHA BOJHBI M YaCTOTa M3JIydaeMoro cBeta. Pe-

Tabnuia pe3yabTaToB
Amom Hg Cd Zn
Ouepeus uonuzayuu, 58 10,4 9,0 9,4
1. Mepexon °P,—'S, : A, nu 253,7 326,1 307,6
AE 5B 4,90 3,81 4,04
2. Mepexon °S,—°P,: A, nm 404,7 467,8
AE. 5B 3,07 2,66
3. Iepexon °S,—°P,: A, um 435,8 4802,59
AE, 5B 2,85
4. Tlepexon °S,—°P,: A, nm 546,1 508,6
AE 5B 2,27 2,44

9. Haueprtuts mist aroma Hg (n = 6), Cd (n=5) u Zn (n = 4) ¢hparMeHTHI MOJHON SHEPreTHYCCKOU
CXeMbl, 0TOOpaarolue pacronokeHue yposHeit snepruu n'S,, (n+1)°S,, n°P,, n°P,, n®P,, ucmnoss-

3ysl TaOJUILy U puUC.

Bonpocwt ons oonycka k pabome
Chopmynupyiite 11€51b pabOTHI.
Onummure X0 paboTHI.
Onumure pabouyro yCTaHOBKY.
[Tosicuute npupoay TMHEHYATHIX CIIEKTPOB aTOMOB.
Onumure nopsg0K 00pabOTKH pe3ysibTaToB.

arONE

Bonpocut ona 3awumer pabomot

1. Kakue kBaHTOBBIC UKCIIa 33Jal0T COCTOSTHUE AJIEKTPOHOB B arome? Kak oHun o603Havarorcs?

2. Chopmynupyiire npunmun [Taynu.

3. OOBsICHUTE SHEPIETUYECKYIO JUarpaMMmy aTroMa HaTpUs U €€ OTIMYHME OT SHEPreTUYeCKon ua-
rpaMMbl aTOMa BOAOPOAA

4. O0BsICHUTE MPUUMHBI pacIlleIJIeHHUs] YPOBHEN HATpUs Ha 2 MOTYPOBHSI.

5. OOBsicHUTE IPUYMHY MYJIBTHILIETHOCTH ypoBHe# atomoB Hg, Cd u Zn.

6. Kax onpenenuts A1 MHOTOAJIEKTPOHHBIX aTOMOB TIOJIHBIE OPOUTAIBHBIN M TTOJHBIA CIITHOBBIN
MOMEHTBI UMITyJIbcoB aToMa? Kakyro cBs3b Ha3bIBatOT LS—cBsA3b10?

7. Kakumu BbIpa)K€HUSIMU OIPEAEISAIOTCSA 3HAYEHUS pe3yIbTUPYIOIIUX MOMEHTOB aToMa?

8. OOBsICHUTE CXeMY SHEPreTUYECKHX YPOBHEH aTromMa pTyTH.

9. J[laiite ananm3 pparMeHTOB OTHON CXEMBI YHEPTETHUECKUX YPOBHEH aTOMOB PTYTH, KaIMHS U
IIUHKA.

@dopma OTYETHOCTH: OTUET MO J1TaOOpaTopHOM paldoTe, BBHIOJHEHHBIN M0 00pasily, B COOT-
BETCTBUU C 3a/laHUEM.
OcHoBHnas nuteparypa Ne 1, Ne 2
JononuurensHas auteparypa Ne 3, Ne 6

JlaGopaTopHnas paGora Ne 35

H3yyenue sasucumocmu conpomusieHusi NOIYnPo8OOHUKA OM MeMNnepamypbul
u onpedenenue dHepeUU AKMUBayUY NOAYNPOBOOHUKA

L]env pabomul: CHATH 3aBUCUMOCTh COITPOTHBIICHHS MTOTYIIPOBOIHAKA OT TEMITEPATYPBI
1 OIPCACIIUTD DQHCPTHUIO aKTHBALIMU MMOJYIIPOBOJHUKA.
Ipubopwsl u npunadnexcrnocmu: Tepmoctat (Kosda ¢ BOJIOH), MOIYIPOBOIHUKOBOE COMPOTHUBIICHHE,
UQPPOBOI BOIBTMETP, DIIEKTPUIECKAs! ITUTKA.

Tlopsdox evinonnenust pabomul u 06pabOMKA pe3yibmamos usmeperHull
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biiok-cxema yCcTaHOBKH:

1 — mudpoBoii BOIBTMETD;

2 — TOJYIPOBOJHUKOBOE TEPMOCOIPOTHUBIIE-
HHUE,;

3 — koJ10a ¢ BOJOIi;

4 — 371eKTPOIIINTKA;

5 — TepMoMeTp

LTSS T

1. OmycTuTh B BOYy UCCIEIYEMOE TEPMOCOIIPOTUBIICHHE.

2. IudbpoBbIM BOJIBTMETPOM HU3MEPUTH CONPOTUBIICHUE MOIYIMPOBOIHUKA MPU KOMHATHOM TEM-
repaType 1ociie BBIPaBHUBAHUS €r0 TEMIIEPATYPhI C TEMIIEPATYPOU BOJBI.

3. BxuiounTh HarpeBaTenb TEPMOCTaTA.

4. IlpowusBecTH U3MEpPEHUE CONPOTUBIIECHUS IOJIYIPOBOJHUKA IIPU TEMIEPATypax OT KOMHATHOM

10 80 °C gepes kaxapie 10 °C. JlaHHbIC 3aHECTH B TAOJIHUITY.
5. Ilo okoHYaHMHM HM3MEPEHHUH OTKIIIOYHTh HArpeBaTelb, BBITAIIUTH W3 BOJBI IMOJIYIPOBOJIHHUK
BMECTE C TEPMOMETPOM, BBIKIFOUUTH BOJIBTMETP.

6. Ilo momy4eHHBIM JAaHHBIM MOCTPOUTH rpaduk 3aBucumocTH INR = f(l/ T), npoBens 4epes

IKCIIEPUMEHTAIBHBIC TOUKU MIPSIMYIO JTUHUIO.
7. BreiOepute Ha rpaduke 3aBucumoctd INR = f (1/ T) JM00BIC JIBE TOYKH, KOTOPBIC, KaK U 0OJIb-

[IMHCTBO JIPYTHX SKCIEPUMEHTAIBHBIX TOYEK XOPOIIO JiexkaT Ha npsimoi (cM. puc. 11). HMcnons3ys

1 1
3HA4YEHHs KOOPAMHAT 3TUX Touek: INR, m INR, — 10 0CH y, — ¥ — — 110 OCH X, BEIYUCIIUTE DHEPTHUIO

T1 TZ
AKTHBAIIMU TIOJYIIPOBOTHUKA IO (hopmyIie
InR, —InR,
A =2k
Tl TZ

B JDKOYJISIX U B JIEKTPOH-BoJbTax ((1 3B = 1,6:107" IIx).

Bonpocwt ons oonycka k pabome
1. Chopmynupyiite 1eiab paboThl.
2. Jlaiite onpejeneHre COOCTBEHHOTO M IIPUMECHOTO MOJTYIIPOBOIHHKA.
3. OObsicHUTE yCTPOMCTBO paboyeil yCTAHOBKH U XOJ1 SKCIIEPHMEHTA.

Bonpocul ona 3auumer pabomuol
1. OGbscHUTE ¢ TOYKH 3PEHUsI 30HHOM TEOPUH JICTICHUE BEIIECTB Ha TUAICKTPUKH, METAIIIBI H MOIYIPO-
BOJTHUKH.
2. IlosicHuTe MexaHu3M COOCTBEHHON M IPUMECHON ITPOBOJMMOCTH MOTYIIPOBOHIKA. OOBSICHUTE POCT
HPOBOJIMMOCTH ITOJTYIPOBOIHUKA OT TEMIIEPATYPBI.
3. JlaiiTe onpe/ieNieHre YJHEPTUH AKTUBAIIMK HOCHUTEIIEH 3apsiia B MONyNpoBoAHUKe. Beimummte Gopmyisl,
OTMCHIBAIONINE KOHIICHTPAIIUIO HOCHTEIIEH 3apsiia B COOCTBEHHOM U MMPUMECHOM IOJTYITPOBOJHUKAX.
4. TlpoBenuTte aHAIH3 MOJTYYSHHBIX PE3yIHTATOB.
dopma OTYETHOCTH: OTUET MO JTa0OpaTOPHOM paboTe, BHIMOIHEHHBIN MO 00pa3ily, B COOTBET-
CTBHHU C 3a/IaHUEM.
OcHoBnas nuteparypa Ne 1, Ne 2
JononuurensHas autepatypa Ne 7, Ne 8

JlabopaTopnasi pa6ota Ne 36
Onpeodenenue KOHYenmpayuu Hocumeneti moxKa 8 NOIYNPOBOOHUKe C NOMOWbI0 3 gdexkma Xoana
L]env pabomul: onpenesneHre MOCTOSHHOM X0JU1a; Ope/eieHre KOHIICHTPAIIMH HOCUTENEH 3apsia.

Ilpubopul u npunaonexcHocmu.: ycraHoBka s uzydenus 3¢ dexra Xomna, obpasen (naTuuk Xoiuia),
WCTOYHHK MUTAHUSA JUIsl 00pasiia, u(poBbIe BOJILTMETPHI.

Tlopsook svinonnenus pabomel u 06PAOOMKA pe3yIbmamos usmepeHull
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Puc. brnok-cxema paboyeil ycTaHOBKH:

1- snekTpoMarHuT; 2 — qaTauk Xoiuia (oopasen);
3 — ICTOYHHK TOKa yepe3 obpaszelr; 4 — UCTOYHHK HUTa-
HUA deKkTpomMarauta; PA1 — mudposoit BoibT™METP,
paboTaronuii B pexkMMe U3MEPEHUS TOKA Yepe3 AJIEK-
TpOMar"ur; S1 — nepexirovarenb HalpaBICHUs TOKa
yepe3 anekTpomMaraut; PV1 — nudpoBoii BomsTMeETp
nst mamepenus DJIC Xoina; S2 — BBIKJIFOYATEIb TUTA-
HUs oOpasia.

1. BxirouMTh HCTOYHUK NIUTAHUS 3JIEKTPOMArHuTa 4.

2. BxiounTh MCTOYHHK TOKa 3 uepe3 oOpasen. Tok, mporekaromuid yepe3 odpazen | = 35 mA.

3. TIpoBectu u3MepeHws XOJIIOBCKOW Pa3HOCTH MOTECHIIMAIOB, MEHSS BEIMYUHY TOKa |,, TeKyte-
ro 4epe3 eKTpoMarHur ¢ marom npumepHo 0,02 4 B untepsaie ot 0,02 no 0,12 4.

4. Tlo dhopmyie

V]
g 2
paccuntath J/1C Xomma Uy 1t Kaxa0ro 3HaYSHUS TOKa JIEKTpOMarHuTa |,.

5. Ilo rpaduky 3aBUCMMOCTH MHAYKIIUHU MAarHUTHOTO OISl OT TOKa B 0OMOTKE 3JIEKTPOMAarHuTa,
UMEIOIIETOCs Ha pabodeM CToJIe, ONPEICIUTh BEIMIMHY HHIYKIIMA MAarHUTHOTO TIOJIs B.

6. Onpenenuth 3HaUYEHUE MOCTOSHHON XoJu1a 1o popmyie

u,-d

R= ,
I-B

U

rae d=5,010"2xm 1 = 35,0102 A.
7. OmpenenuTsb CpeiHEee 3HAYCHHUE IMOCTOSHHON XoJa.
8. PaCC‘-II/ITaTI) KOHIICHTpaIII/IIO HOCI/ITGJICﬁ TOKA HA OCHOBAHHUU COOTHOIIICHUA

1 _
n= , Tne e=1,6-10 9 K.
(R)-e
9. Ompenenutbs OTHOCUTENBbHYIO HOIPEIIHOCTh MOCTOSSHHOM Xoiuia mo ¢opmylie, NOJy4eHHOM
T depeHIMaTbHBIM METOI0M.

AR AU, Ad Al AB
==l 4+ —+—+—.
(R) U, d 1 B
OTtkyzna abcooTHas! MOTPEIIHOCTh

AR=(R)E.

Bonpocwt ons oonycka k pabome
1. Ha3BaTh OCHOBHBIC YaCTH YCTAHOBKU U OOBSICHUTH UX Ha3HAUCHHUE.
2. OOBSACHUTD, C KAKOU 11EJIbI0 B TIPOIIECCE U3MEPEHHI N3MEHSETCS HalpaBJIeHUE TOKa, TEKYIIETO
4yepe3 3JIEKTPOMarHur.
3. TlosicHuTk, KaKk B paboTe onpeaensieTcss BeMMYMHa HHIYKIIMH MAarHUTHOTO TTOJIs?
4. TlpuBecTu MOPSAIOK BBIMOTHEHUS PAOOTHI.

Bonpocul ona 3auumer pabomuol

Haiite onpenenenne 3¢ dexra Xosmra.
[TosichuTe Mexanu3Mm Bo3HUKHOBeHUs DJIC Xosia B MeTanax.
Brienute popmyny ansa onpenenenus noius Xosuia u 3/1C Xonna B MeTayuiax.

4. OOmbsicHHTE, YEM OTIMYAIOTCSA MeXaHU3Mbl Bo3HUKHOBeHMs D/]C Xosuia B MeTaniax u moiy-
MIPOBOJIHUKAX?

5. Ot KakuX BEJIMYUH 3aBHCUT MOCTOSHHAs X0JUIa B MOJIYIPOBOJHUKAX ?

dopma OTYETHOCTHU: OTUET MO J1abopaTOpHOU paboTe, BHIMOIHEHHBIN 0 00pa3ily, B COOTBET-
CTBHH C 33/IaHUEM.

Ocuosnas muteparypa Ne 1, Ne 2; nommommauTensHast aureparypa Ne 7, Ne 8.

W N =
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Jladoparopnasi padora Ne 37
H3yuenue pabomul noaynpo8ooOHUK08bIX OUOO08

Lenv pabomul: n3ydeHue pabOTHI pa3IMYHBIX CXEM BBITPSIMIICHHSI IEPEMEHHOTO TOKa C I10-
MOIIIBIO MTOYTPOBOIHUKOBEIX THOJIOB.
Ipubopwi u npunadnesrcHocmu: TOITYIPOBOIHUKOBBIC JIUO/IbI, COSIMHUTEIBHBIC TPOBO/IA,
nabopaTopHbIi TpaHCHOPMATOP, STEKTPOHHBIN OCIIHILIOTpad.

H3zyuenue pabomol cxem suinpsmumeneil.
Buinpsimnenue nepemennozo moxka 6 nocmosiHHbll

Topsadok evinonnenus pabomol u 06pabomra pe3yibmamos usmepeHull

C06paTB CXEMBI U ITPOBECTU CpaBHI/ITeHBHHﬁ AHAJIN3 pa3JIMYHBIX CXEM BBIIIPAMIICHUA.

[
® é ®
NEEOB éllB e ~220E 12B | o
] % BXOH ||Y|| E BXOH IIYII

| l
0s gcTB . ® ~220B ®
T E‘ oB Bxzog "7 T o

l [ Ezop 'Y

Bonpocwt ona oonycka k pabome

1. KakoBa nienb pabotei?

2. Kakue CyliecTBYIOT THIIBI BBITPSIMUTEIBHBIX THOIO0B?

3. HauepTuTe NpUHIUNHAIBHYIO SJICKTPUIECKYIO CXeMY padoUeil yCTaHOBKH JIJIsl U3Y4EHUS
BBINPSMIICHUS IEPEMEHHOT0 TOKA MO OJIHOIIOJIYIIEPHOIHOM, ABYXIIOIYIIEPUOTHOH K MOCTOBOM
cXeMmam.

Bonpocul ona 3auumer pabomul

1. KakoB npuHIMI JeHCTBHSI MOTYIPOBOJHUKOBOTO q101a7

2. Kakoe oTnuune MMeeT BBITPSIMIICHHBIH TOK MO OAHOMOJYNEPUOJHON CXeMe C MOMOIUIbI0
JIAMITOBOTO U TOJYTIPOBOJHHKOBOTO TH0aa?

3. KakoBbl Bamm kputnueckue 3ameyanus K paboueil ycraHoBke?

dopma OTYETHOCTHU: OTYET MO J1abopaTopHOM paboTe, BHINOIHEHHBIH O 00pa3ily, B COOTBET-
CTBUHU C 33/IaHUEM.
OcnoBHas nuteparypa Ne 1, Ne 2; nononnutenbHast aureparypa Ne 7, Ne 8.

MeToanuyecKkue YKazaHud AJad oﬁyqammnxca MO0 BBINMOJJHCHHUIO NPAKTUICCKHX paﬁoT

Lenb mpakTHUYECKUX 3aHATHI — chOpMUpPOBaTh Y 00yUarOIUXCSl YMEHUS peliaTh KaK TUIIOBbIE
3a/1a4M, TaKk U 33J]a41 MOBBILIEHHOI'O YPOBHS CII0)KHOCTH OCHOBHBIX Pa3JIeNoB (DU3HKH.

HOD}ZOOK BbINOJIHEHUA.

1. Ilepenucath ycaoBHe 3a/1a4 MOJHOCTHIO 0€3 COKpallleHUH.

2. Bce 3Ha4yeHus1 BEeIMYUH, 3a/IaHHBIX B YCIOBHUSX U MPUBIEKAEMbBIX U3 CIIPABOYHBIX TAOIMIL,
3alMUCBIBAIOT JJIsI HArJIAAHOCTU COKPAIICHHO (CTOJ’I6I/IKOM) B TC€X €AMHUIAX, KOTOPBLIC 3a/laHbl, 1 B
€MHMIIAX TOM CUCTEMBI, B KOTOPOH BBINOJIHAIOT pemieHue (B eqununax CH).

3. BEIIOTHUTH HGO6XO)II/IMBI€ MOACHAIOIIUE YEPTECKU C 0003HaYEHHEM BCEX BEINYHH.

5. Heo6xoaumo ykasath (hpu3nyeckre 3aKOHbI, KOTOPbIE JOJKHBI OBITh MCIOJIB30BAHBI, U apry-
MCHTHUPOBATh BO3BMOKHOCTh UX IIPUMCHCHUA IJId PCIICHHA )IﬂHHOfI 3a1a4du.
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6. C NOMOIIBIO ATUX 3aKOHOB, YUUTBIBAsl YCIOBHS 3a/1a4M, TOJYyYUTh HEOOXOAUMBIE PaCUETHBIE
bopmyIbI.

7. BeiBoa (opMyi1 U pelieHne 3aaay cleayeT CONpoBOXKIaTh KPaTKUMH, HO HCUEPIBIBAIOIIMMU
HOSICHEHUSIMH.

8. Mcnonb3oBaHHbIE B (JOpMyIIax OyKBEHHbIE 0003HAYEHHUs JOJKHBI OBITh COTTIACOBaHbI C 000-
3HAUEHUSMH, IIPUBEIECHHBIMU B YCJIOBHM 3aJa4 U HA NPUBEJCHHOM pHUCYHKe. [lomonHuUTEnbHBIE
OyKBEHHBIE 0003HAYEHHUS CIIEYeT COMPOBOXKIATh COOTBETCTBYIOIIUMU O0bSICHEHUSIMH.

9. IlonyuuB pacyeTHyIO POpMYITy, HEOOXOAUMO ITPOBEPUTH €€ Pa3MEPHOCTb.

10. Ilocne nmpoBepKu pa3MEPHOCTH MOJYYEHHBIX PACUETHBIX (OPMYJ MPUBOIAUTCS UMCICHHOE
pelleHue 3a1aun.

OcnoBHas nuteparypa Ne 1, No 2
JononuurensHas auteparypa Ne 3, Ne 4

IIpakTuyeckoe 3ansitue Ne 1 (2 yaca)

Tema: Knnemaruka IMOCTYIIATCJIIbHOI'O U BpalllaTCJIbHOI'O ABUXKCHH.

ueﬂb 3aHAmMUA: HAYYUTHCA peIlaTh 3a1a4M 10 TCME KMHEMAaTHKa IIOCTYIIaTCIbHOTO M Bpalla-
TCIBbHOT'O ABHXKCHU .
3aodanue: pEUICHUEC 3aaa4 I10 TECMC ITPAKTHUICCKOI'O 3aHATHA:

[B] N\e 1.5, 1.8, 1.16, 1.20, 1.41, 1.46.

IIpakTuyeckoe 3ansitue Ne 2 (2 yaca)
Tema: JluHaMKKa IMOCTYNATEIBHOTO M BPAIATEIBHOTO JIBHIKCHHUS.

Llenv 3anamus: HAyIUTHCS PEIIATh 3a/1a4U 10 TEME JHHAMHUKA MaTCPUATBHON TOYKH M Bpala-
TEJIBHOE JBM)KCHUE TBEP/IBIX TEIL.
3adanue: pEIICHUE 33/1a4 IO TEME MPAKTUYECKOTO 3aHATHS:

[3] Ne2.1,2.12,2.21, 2.100, 3.8, 3.14.

IMpakTuyeckoe 3ansaTue Ne 3 (2 yaca)
Tema: 3aKOHBI COXpAHEHUS.

Lenv 3anamus. HAYUYUTHCA pClIaTh 3aa4v C IMPUMCEHCHUEM 3aKOHOB COXPaHCHHA UMITYJIbCA,
MOMCHTAa UMIIYJIbCA, MEXaHU4YEeCKOH OHEPIUH, ONPCACIIATH pa60Ty CHJIbI, MOIITHOCTD.

3adanue: peuieHue 3aaay 10 TeMe NPaKTUUECKOTo 3aHATHUS:
[3]1 Ne 2.20, 2.42, 2.62, 2.129, 3.19, 3.35, 3.36.

IIpakTuyeckoe 3ansaTue Ne 4 (2 yaca)
Tema: Mexanndeckue KoJieOaHUS U BOJIHEL.

Lenv 3anamus. HAYYUTHCA pCHIATh 3a/1a4i 11O TCME KUHEMATUKA MCXAHUYCCKUX KOJICOaHMH.

3adanue: peuieHue 3aaay 10 TeMe NPaKTUUECKOTo 3aHATHUS:
[31 Ne 12.2,12.12, 12.16, 12.20, 12.44, 12.49.

IIpakTuyeckoe 3ansitue Ne 5 (2 yaca)
Tema: 3aKOHBI UCATHHOTO ra3a. 3aKOHbI TEPMOJUHAMUKH.

Llenwv 3auamus. HAYUYUTBHCA pCIIaTh 3aJa4d 110 TEMC 3aKOHbI UACAJIIBHOT'O T'a3da, U3YUYUTh OCHOBBI
MOJIGKYJISIpHO-KHHeTHLIeCKOﬁ TCOPHHU Ia30B, a4 TAKIKEC PACCMOTPETb 3JICMCHTBI CTaTHCTHYCCKOU (1)1/1-
3UKH. Hay‘-II/ITBC}I peuaTth 3aga49u 1Mo TCME 3aKOHBI TCPMOJANHAMUKHU.

3adanue: peuieHue 3a1a4 10 TeMe MPaKTHUECKOTO 3aHATHUS:
[3] Ne 5.12, 5.15, 5.28, 5.49, 5.99. [3] Ne 5.152, 5.155, 5.161.
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IIpakTuyeckoe 3ansaTue Ne 6 (1 yac)
Tema: DIEKTPUUECKOE IOJI€ B BAKYyMeE.

Llenv 3anamus’. HAYIUTHCS pEIIaTh 3a/1a4M 10 TeME 3JIEKTPOCTATUKA: PACCMOTPETh B3aUMOIeH-
CTBHUE 3apsHKCHHBIX TEJ, pacUeT HANPSKEHHOCTH M MOTEHIIMANIA 3JIEKTPOCTATUYECKOTO TOJIst, CO3/1a-
BaE€MOT'0 HETIOABM)KHBIMU 3aPsIIaMU.

3adanue. peuieHue 3aaad 10 TeMe NPaKTHUECKOro 3aHATHUS:
[3] Ne 9.22, 9.29, 9.43, 9.57, 9.62.

IpakTuyeckoe 3ansaTue Ne 7 (1 yac)
Tema: T1oCTOSIHHBIN JIEKTPUYECKHI TOK.

Llenv 3anamus. HAaY4YUTHCA pCHIaTh 3a1a4H 110 TCMC 3aKOHBI ITIOCTOSAHHOI'O TOKA.

3adanue: perieHue 3a1a4 MO TEME IPAKTUYECKOTO 3aHITHUS:
[3] Ne 10.3, 10.6, 10.15, 10.33, 10.61.

IpakTuyeckoe 3ansaTue Ne 8 (1 yac)
Tema: MarauTHoe 1oJie B BaKyyMe. DJIEKTPOMarHUTHBIC SIBIICHHS.

Lenv 3anamus. HAay4YUTBCA pPCIIaTh 3adadd 110 TCME MArHUTHOC IIOJIC B BAKYYMC, TAKIKC
HAYYUTHCA pCUIATh 3a1a4U 110 TEMC 3JICKTPOMATIHUTHBIC ABJICHUA.

3adanue: peuieHue 3aaay 10 TeMe NPaAKTUUYECKOro 3aHATUS:
[3] Ne 11.2,11.12,11.21,11.35,11.62. [3] Ne 11.88, 11.105, 11.112, 11.122, 11.124.

IpakTuyeckoe 3ansaTue Ne 9 (1 yac)
Tema: Nnrepdepennus ceeta. udpakmus ceera. [lonspuzarus ceera.

Lenv 3anamusa: HaAyIUTHCS pelIaTh 33/1a41 10 TeMaM UHTep(epeHIus cBeTa, AnpaKius cBeTa
U MOJIIpU3alMs CBETa.

3adanue: pEHICHUEC 3aaa4 I10 TCMC ITPAKTHUICCKOI'O 3aHATHA:

[3] Ne 16.5, 16.12, 16.16, 16.21, 16.28. [3] Ne 16.29, 16.36, 16.43, 16.54, 16.57.
[3] Ne 16.58, 16.60, 16.65, 16.67, 16.68.

IpakTuyeckoe 3ansaTue Ne 10 (1 gac)
Tema: TennoBoe uzinyyenue. KBantoBas npupoja cBera.

Llenv 3amsimus: HaydUThCS PEIIATh 3a/1a4M MO0 TEMaM TEIUIOBOE U3JIYYCHUE U KBAaHTOBAs TPHU-
pona cBera.

3adanue: pelieHne 3aaa4 Mo TeME MPAKTUIECKOTO 3aHITHS:
[3] N0 18.1, 18.7,18.11, 18.15, 18.21. [3] Ne 19.5, 19.10, 19.17, 19.24, 19.31, 19.40.

IIpakTuyeckoe 3ansiTue Ne 11 (1 gac)
Tema: DneMEeHTHI KBAHTOBOW MEXaHHKHU.

Lenv 3anamus. HAaYUUTHCA pCIIaTh 3ala4 11O TEMC 3JICMCHTBI KBAaHTOBOM MEXaHMKH.

3adanue: pemieHne 3a7a4 M0 TeMe NPAKTUYECKOT0 3aHATHUS:
[4] Ne 46.1, 46.19, 46.39, 46.71, 47.32.

IIpakTuyeckoe 3ansiTue Ne 12 (1 gac)
Tema: ®usuka aToMa ¥ aTOMHOTO SIAPA.

Llenwv 3auamus. HAaYUUTHCA pCIIaTh 3aJa4u 110 TCMC (1)1/131/11(3 aToMa 1 aTOMHOTr0 d1pa.

3adanue: pemieHne 3aa4 M0 TeMe MPAKTUYECKOTO 3aHATHUS:
[4] Ne 38.2, 38.11, 40.41, 40.49, 41.5, 41.9, 43.4.
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9.2. MeTtoauyeckne yKazaHus JJsi 00yYAKIIUXCS M0 BHINOJHEHUI0 KOHTPOJIbHON padoThl

B npouiecce u3ydenus GpuU3MKHM CTYIEHT JOJKEH BBIIIOJIHUTH JBE KOHTPOJIbHbIE paboThl. Perre-
HUE 3a/1a4 B KOHTPOJIbHOHN paboTe sBIISETCS MPOBEPKON CTENIEHU YCBOEHUS CTYACHTOM TE€OpeThuye-
ckoro kypca. Ilepen BBINONIHEHHEM KOHTPOJIBHOM paboOTHl CTYACHTY HEOOXOJMMO BHUMATEIHHO
03HAKOMUTHCS C IMPUMEpPAMH PELICHUsIMHU 3aa4 10 JaHHOM KOHTPOJIbHON paboTe, ypaBHEHUSIMH U
dopmynaMu, a TakKe CO CIPAaBOYHBIM MAaTEPHUAIOM, ITPUBEICHHBIM B KOHIIE METOJUYECKUX yKa3a-
Huil. BeiOop 3a1au npou3BOAUTCS MO Ta0JIHIIE BAPUAHTOB, IPUBEACHHON B METOANYECKUX yKa3aHHU-
X (HOMEpOM BapHaHTa SBJISIETCS MOCIEAHS Lu(ppa B HOMEPE 3a4ETKHN).

[TpaBuma opopmiieHHs] KOHTPOJIEHOW PaOOThI M MPUMEPHI PELICHHUS 3a1au:

1. YcnoBus 3aga4 HE0OX0IMMO NIEpencaTh NOTHOCTBIO 0€3 COKpaIleHH.

2. Bce 3HaueHus BeMTUYMH, 33/IaHHBIX B YCIOBUSX U MPUBJICKAEMBIX U3 CIIPABOYHBIX TaOJIMII, 3a-
NUCaTh JUI HATJISIHOCTH COKPAIIEHHO (CTOJIOMKOM) B T€X €IUHMIIAX, KOTOPBIE 33aHbl, U B €HHU-
[[aX TOM CHCTEMBI, B KOTOPOM BBITOJIHSIOT pemrenue (B equnumax CIH).

PaccMoTpuM HECKOJIBKO TPUMEPOB.

1) B 3amauye ykazano: «3a Bpems t=0,5wmuH Baron mpomien nyts S=11 kM, mMacca BaroHa
m = 16 T». 3anuchIBaIoT:
t= 0,5mun=30c;
s=11km=11-10° M;
m=16 1= 16-10° kr.
2) dparMeHT 3a1a4u U3 paszena «JIeKTPOMArHeTU3M.
«Pamka miomansio S = 50 cM?, conepxkamast N = 100 BUTKOB, paBHOMEPHO BPAILAETCS B OfHO-
poxHOM MarauTHOM ToJie (B = 40 mTir). YactoTa BpameHus: paMku 7 = 960 006/MuH». 3aniChIBArOT:
S =50 cm® = 50-107 m%;
N = 100 BUTKOB;
B =40 mTn = 40-107 Tx;
n =960 o6/mMun = 16 06/c.
3) Eme oaun npumep 3a1a4uu u3 pasaena «OnTukay.

«Ha nudpakunonnyo pemerky, coaepxkamryo N = 500 mTpuxoB Ha 1 MM, MagaeT HOPMaIbHO
MOHOXPOMAaTHYECKHUN CBET C TMHON BOJNHBI A = 0,5 MKM». 3anuchIBaroT:
T T _
n=500— =5-10° - = 5.10°m "
MM 107°m
3J1eCh CJIOBO «IIITPUXH» MOXKHO OIyCTUTh, Toraa: A = 0,5 MM = 0,5-10°° m.

4. K 6onbiueii yacTu 3a1a4 He0OXO0IMMBbI MOSICHSIIOIINE YEPTEXKU WK TpapuKu ¢ 0003HaYEHU-
€M BCEX BEIMYMH. UepTekH cleayeT BBIIOIHATh aKKypaTHO IIPU TOMOLIY YEPTEKHBIX MHCTPYMEH-
TOB; OOBSICHEHHE PEIICHUs JOKHO ObITh COITIACOBAHO C 0003HAUEHUSIMHU Ha YepTekKax.

5. Heo6xoaumo ykasath (hpru3nyeckue 3aKOHbI, KOTOpPbIE JOJKHBI ObITh UCIOIB30BAHBI, U apry-
MEHTHPOBATh BO3MOKHOCTb UX MPUMEHEHUS JJIsl peLIeHMs] TaHHOM 3a1a4u.

6. C mOMOIIbIO ATUX 3aKOHOB, YUUTHIBAsl YCIOBHS 3a/1a4i, OJIYYUTh HEOOXOIUMbIE pacueTHbIE
(bopMyIIBL.

7. BeiBoa GopMyl1 U pelieHne 3aiay clieayeT CONpPOBOXKIaTh KPaTKUMH, HO HCUEPIBIBAIOIIMMU
MOSICHEHUSIMH.

8. Mcnonp3oBaHHbIE B (OopMysIax OyKBEHHBIE 0003HAYEHHUs JOJKHBI OBITH COTTIACOBAHBI C 000-
3HAYEHUSIMHU, TPUBEJCHHBIMUA B YCJIOBHMM 3314 W Ha MPHUBEJACHHOM pHCYHKE. JlOMOJHUTENbHbIE
OyKBEeHHBIE 0003HAYEHHUS CIIEYET COMPOBOXK/IATH COOTBETCTBYIOIIUMHU O0BSICHEHUSIMH.

9. Ilony4uB pacyeTHyI0 GOpMYIy, HEOOXOAUMO ITPOBEPUTH €€ Pa3MEPHOCTb.

Hanpumep, i onpeneneHus: paccTosSHUS S, KOTOPOE MPOHAET TEJI0 MAcCOW M 10 OCTAaHOBKH,
JBUTasCh PAaBHO3aMEJIEHHO MOJ IEHCTBUEM CHUIIbI TpeHHUs Fop,, Obla nosydeHa popmyia:

S_Voz-m
2FTp

e Vo — CKOPOCTH JABUKCHHA TCJIa B HaYaJbHBIM MOMEHT BPCMCHHU.
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Ocy1iecTBUM MPOBEPKY Pa3MEPHOCTH TOJTYICHHON (HDOPMYJIBI:

[S]{voé.m}{(w/i).m}{cz fr'.ﬁ/CZ}:[M]'

P

3nech, UCxos U3 BTOpOro 3akoHa HeroToHa, eauuumy u3mepenus cuibl 1H pacnuceiBaioT Kak
1(kr - m/c?).

10. Ilocne mpoBepKU pa3sMEPHOCTH MOTYYEHHBIX PACYETHBIX (HOPMYJ MPUBOAUTCS YHCICHHOE
pelieHue 3aJaumn.

11. BeruucineHus ciaenyeT Mpou3BOJAUTE C TOYHOCTBIO, COOTBETCTBYIONIEH TOYHOCTH UCXOTHBIX
YHUCJIOBBIX JAHHBIX YCIOBUS 3a7aud. ECIIM MCXO/IHBIC YUCIICHHBIC 3HAYCHHUS JaHbI C TOYHOCTHIO JI0 OJI-
HOTO 3HAaKa, TO ¥ PacyeT BBIMOIHIETCS ¢ TOYHOCTBIO JI0 OHOTO 3HaKa. ECiii OHU TaHBI ¢ TOUHOCTHIO
JI0 IBYX (TpeX) 3HAKOB, TO U PAcUeT BBIMOJHICTCSA ¢ TOYHOCTBIO JI0 ABYX (Tpex) 3HakoB. Uncia ciemy-
€T 3alKChIBATh, UCTIOJIB3Ys MHOXHUTEND 10, Hanpumep, He 0,000347, a 3,47-1074.

10. MEPEYEHb MH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCIIOJb3YEMBIX ITPA
OCYHIECTBJIEHUU OBPA30OBATEJIBHOI'O NTPOLECCA 11O JUCHUIIVIMHE

NudopmannonHo-kommynukaTuBHbie TexHonoruu (MKT) ucnionb3yroTes, 1s:
— ToJTydeHus: HHPOPMAITUH TIPY TIOJITOTOBKE K 3aHATHSIM;
— CO3/IaHUsI IPE3EHTAIMOHHOTO COMTPOBOXK/ICHUS MPAKTUUECKUX 3aHATUH;
— paboTHI B 2NIEKTPOHHON HHPOPMAIIMOHHOM cpefie.

CraHJIapTHOE JIMIICH3HOHHOE TIPOrPaMMHOE 00eCIICUeHHE:

Microsoft Imagine Premium: Microsoft Windows Professional 7;
Microsoft Office 2007 Russian Academic OPEN No Level;
AnTHBHpYCHOE TporpamMmHoe obecnieucHue Kaspersky Security;
Adobe Reader.

11. OMMCAHHME MATEPHUAJIbHO-TEXHAYECKOM BA3bI, HEOBXOJIUMOM JJIs1
OCYHECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLHECCA 11O JUCHUIIJIMHE

Buo Haumenosanue

Ilepeuensv ocnoenozo 060opyoosanus Ne JIP
3aHamus ayoumopuu

VYuebnas mebenb, muxkpockon MBVY-4A; mupomerp c | 27 — 39
ucuesaroniet Huteto OIINP-9, JIATP, Bartmetp B39;
JIaboparopust | ycranoBka MYK-0; Mmonoxpomatop YM-2, YO namna,
ontuku U pu- | porosnement ucrounuk nuranus UIIC1, 6nok ammnep-

JIP
3MKH TBEpJOro | MeTpa-BojbT™MeTpa AB1, cTenn ¢ oObekTamu Hccieno-
Tena Banuii C3-OKO1; cnekrpaneubiii anmapat CIIEKTP;
BonbT™MeTp B7-35; momspuckon CM-3; nmamna DJI
74011; caxapumerp RL-2
VYuebnas mebens, FPM-07 — nnst usmepenus yckopenus | 1 —17
cBobogHOorO maaenus; FPM-08 — mis m3mepeHus um-
nyabca 1 Mexanndeckoit sHeprun; FPM-09 — nnst ompe-
JeNeHus] CKopocTH mosera mynu; FPM-15 — mastHuk
Jlaboparopus | O6epOeka; FPM-07 — naknonusiii mastauk; FPM-03 —
P MeXaHUKU 1 | MassTHUK MakcBemuta; FPM-05 — xpyTuiibHBIA MasiTHUK
MOJIEKYJISIpHOM | ¢ MmLIHcekyHaomepoM; FPM-06 — yHuBepcaibHbIHA
buzuku MasATHHK; YCTAHOBKA JUUIS ONPEAEIICHUS TEIUIOEMKOCTEN

raza wmeroaoMm Kremana-Jlezopma; aneKkTpuuecKas
mwmtka DI1I1-0; FPM-10; 3BykoBo#i renepatop I3-
109, ocumnorpag H3013; renepaTop CUTHANIOB HU3KO-
gacrotHerid ['3-102.
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VYyeOnass mebenb, marazuH comnportuBieHuss MCP-60,
ranpBaHoMerp M45MOM3, peocrar PCII; ocuwmmino-
rpa¢ C1-73, peocrar PCII 500, mara3suH eMKoCTel

18- 26

JlaGopatopus | P5025; peocrar PCII 1280, BoasTmerp B7-35, 31. oc-
anektpudectBa | mwutorpad YIIM; ucrounuk nutanuss AIAT, ammep-
JIP
u ayiekTpomar- | Metp 9514, TanreHcranbBaHomerp, peocrar PCII 33;
HETHU3Ma BoabT™METp B7-35, BomsT™MeTp D58; yctanoska FPM-01;
ocumwiorpad C1-75, reneparop JI 31, BomsT™meTp B7-
35; reneparop cur"aioB ['3-102; miuTka siexkTpuye-
ckas DI1II1-0; ocrumnorpad H3013, C1-68
JlexunonHas / VYuebuas mebenb
Kp ceMHUHapcKast
ayauTOpuUs
CP Yuraneueiii | YueOnas mebens, 10-I1K i5-2500/H67/4Gb (MmonuTop
3ai1 Nel TFT19 Samsung); npunatep HP LaserJet P2055D
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OOHJA ONEHOYHBIX CPEACTB AJId ITPOBEJAEHUSA

IIpunoxenne 1

MNPOMEXYTOUYHOM ATTECTAIIMUA OBYYAIOIMUXCA MO JUCIHUILJINHE

1. Onucanue ¢oHIA OLIEHOYHBIX CPeACTB (IIACMOPT)

Ne
KOM- DJIeMeHT DOC
Paznen Tema
NeTeH- | KOMIIeTeHUHH
1010
OIIK-4 | cnocoOHOCTh K | 1. MexaHuKa 1.1. Kunemarrka nocTynaTeabHOro | 3K3. BOIPOCHI
camoo0pa3oBa- U BpAIaTEIbHOI'0 NBMKECHUSI Nel.1-15
HHUIO U HCIOJIb- 1.2.J]lnHaMuKa HPSIMOJMHENMHOIO M | 3K3. BOIPOCHI
30BaHUIO B KPUBOJIMHEWHOTO IBUKEHUS Ne 1.6-1.7
IIPaKTHICCKOH 1.3. lepopmanmst Ten. 3akoH ['yka. | 9K3. BOIPOCH
IEeITEIBHOCTU Tpenue Nel18-1.9
HOBBIX SHAHUI I 1.4. lunaMuKa BpalaTeIbHOro 3K3. BOIIPOCHI
YMEHUHU, B 6TOM TIBYYKCHUS Ne 1.10-1.12
91 B -
cie oobIa 1.5. 3akoHbI cOXpaHeHus 9K3. BOIIPOCHI
CTSIX  3HAHWMH
’ Ne 1.13-1.18
HEINOCPEACTBEH-
9K3. BOIIPOCHI
HO HE CBf3aH- 1.6. Mexanuueckue KoyeOaHus Ne 1.19-1.22
~ =4 o . -
HBIX cO cdepoid (KMHEeMaTHKa KoJeOaHHii) B
npodeccuo- 9K3. BOIIPOCHI
pod N 1.7. Mexannueckue KoiaeOanust Ne 1.23 pl 26
HaJTbHOU SI- . 0 -
albHO AC (nuHamuKa KojgebaHuin) = '
TEIbHOCTHU
1.8. MexaHuyeckue BOJHBI 9K3. BOIIPOCHI
Ne 1.27-1.30
1.9. MexaHuka )UAKOCTEH U ra30B | HK3. BOIPOCHI
CIIOCOOHOCTBIO
. Ne 1.32-1.33
OIIK-5 | Ha Hay4HOH OC- 1105 -
HOBE OpIAHH30- .10. DnemeHThI crienuanbHON TE€O- | 3K3. BOIIPOCHI
BLIBATh CBOIi puu otHocutenbHocTH (CTO) No 1.34-1.37
Tpyn, camoctos- | 2- Monmekymap- | 2.1. TepmoguHamMudecKas CHCTEMa. | 9K3. BOIPOCHI
Hasl (pu3uKa U Mognens wugeanbHoro raza u ero | Ne2.1-25

TEJIbHO  OIICHU-
BaThb peE3yJbTa-
TBl CBOEH Jies-
TEIILHOCTH

TEPMOANHAMHKA

ypaBHEHHUE COCTOSIHHS

2.2. BHyTpeHH:s DHEpPrus uacaib-
Horo rasa. Ilepsoe Hadano Tepmo-
JMHAMUKU

9K3. BOIIPOCHI
Ne2.6-2.9

2.3. Bropoe Hauano TepMOJNHAMU-

9K3. BOIIPOCHI

KH. DHTPOMHUS Ne 2.10-2.12
2.4. DnemMeHTbl CTaTUCTUYECKOH | 3K3. BOIPOCHI
¢buzukn Ne 2.13-2.14
2.5. SlBneHus mepeHoca B TEPMO- | 9K3. BOIPOCHI
JTAHAMUYECKH HEPABHOBECHBIX CH- | Ne 2.15-2.18

CTEMax

2.6. PeanbHble Ta3bl. YpaBHEHUE

9K3. BOTIPOCHI

Ban-nep-Baansca Ne 2.19
3. DnextpoMmar- | 3.1. DIeKTpUUYECKOE MOJ€ B BaKyy- | 9K3. BOIPOCHI
HETU3M Mme. Teopema ["aycca Ne3.1-3.3
3.2. DNeKTpUYeCKWd MOTEHIHAI. | 9K3. BOIPOCHI
PaGora cun snekrpoctaruyeckoro | Ne 3.4 — 3.6

10JIA

3.3. DrekTpuveckoe 1ojie B Belle-
CTBE: IUDJICKTPUKH B 3JICKTpUYE-

9K3. BOIIPOCHI
Ne3.7-3.13
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CKOM IIO0JIC

3.4. DnexTpuyeckoe 1ojie B Belle-
CTBC. HpOBOIIHI/IKI/I B BHCKTpI/I‘-Ie-
CKOM II0JIE

9K3. BOTIPOCHI
Ne 3.14- 3.17

3.5. TIOCTOSHHBIN 3IEKTPUUECKUI

9K3. BOIIPOCHI

TOK Ne 3.18-3.23
3.6. Kiaccuueckast 3JIEKTPOHHAs | 9K3. BOIPOCHI
TEOPHsI DJIEKTPOIIPOBOTHOCTH Me- No 3.24

TaJl’IOB

3.7. DIIEKTPUYECKHI TOK B KHJIKO-

9K3. BOIIPOCHI

CTAX, Ta3ax U IIa3me Ne 3.25- 3.26
3.8. MarnuTHoe 1ose B BaKyyme 9K3. BOIIPOCHI
Ne 3.27—-3.33
3.9. MarautHoe 1oJje B BEIIECTBE 9K3. BOMPOCHI
Ne 3.34—3.40
3.10. DnekTpoMarHuTHBIC IBICHHUS | 9K3. BOIPOCHI
Ne 3.41- 3.46
3.11. Dnektpuueckue KonebaHus U | 9K3. BOMPOCHI
DJIEKTPOMArHUTHBIE BOJIHBI Ne 3.47—3.52
4. Ontuka 4.1. Nurepdepenuus ceera 9K3. BOIIPOCHI
Ne4.1-45
4.2. Mudpakaus ceera. Judpakmus | 5K3. BOIPOCH
Openenst u Ppaynrodepa Ne 4.6 —4.10
4.3. llonspuzamus cBeTa. 3aKOH | 9K3. BOIPOCHI
Mamtoca. 3akon bproctepa No4.11-4.14
4.4. B3auMonelcTBUE CBETa C Be- | 9K3. BOIPOCHI
mecTBoM. Jlucriepcust cBeta Ne 4.15—-4.16
4.5. TeruioBoe u3my4deHHE. 3aKOHBI | 3K3. BOIPOCHI
TEIIJIOBOTO M3JTYYCHUS Ne 4,17 4.19
4.6. ®ororddext. Buapr hoTodad- | k3. BOMpOCH
(dekra. 3akoHbl BHEIIHEro (QoTo- Ne 4.20

s dexTa

4.7. DHeprusi U UMIYJIbC (OTOHA.

9K3. BOIIPOCHI

D¢pdext Komnrona Ne 4.21 —4.22
5. ®usuka aro- | 5.1. Snepnas moxenp aroma. Teo- | 3K3. BONPOCHI
Ma, aTOMHOT'O pus  bopa Bomopomomomobnoro | Ne5.1-5.3
aToma.

sApa u 3JIEMCH-
TapHBIX YaCTHIL

5.2. DineMeHTHl KBAaHTOBOM MeXa-

9K3. BOTIPOCHI

HUKH Ne54-59
5.3. ®u3MKa aTOMOB ¥ MOJIEKYJI 9K3. BOIIPOCHI
Ne 5.10-5.13
5.4. AtomHoe sapo. CocTtaB U Xa- | 9K3. BOIPOCHI
paKTepUCTHKH  aToMHOro  smpa. | Ne 5.14-5.16

S nepHble cuibl

5.5. PagnoakTuBHOCTB.

9K3. BOTIPOCHI

3aK0oH paJIMOAKTUBHOTO pacraja Ne 5.17-5.18
5.6. BzammopeiicTBHe dYaCTUI[ U | 9K3. BOIPOCHI
WOHM3HUPYIONIETO HM3JIy4EeHUs C Be- Ne 5.19

mIeCTBOM

5.7. SlnepHas sHepreTuka

9K3. BOIIPOCHI

Ne 5.20-5.21
5.8. TepmosimepHbIE peakiuy — 3K3. BOIPOCHI
OCHOBHOM  MCTOYHMK  3Heprum | Ne 5.22-5.23
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3Be31. KocMuueckue snyun

5.9. DnemeHTapHBIC YACTHUIIHI.
CranpapTHas MOJEIb

9K3. BOTIPOCHI

Ne 5.24

5.10. DnemeHTHl (HU3UKUA TBEPAOTO

9K3. BOTIPOCHI

Tela Ne 5.25-5.29
JK3aMeHANHMOHHbIE BOIIPOCHI
Ne Komnerenuuu Ne n
n/n HaMMeHO-
Kon Omnpenenenune 9K3AMEHAILIMOHHBIE BOIIPOCHI BaHUE
pa3zjiena
1 2 3 4 5
1 OIIK-4 | cnoco6HocTh K | 1.1. OcHOBHBIE XapakTepUCTHKH KuHematuku: | 1. Mexanu-
camoo0pa3oBa- MaTepuaibHas TOYKa, CHCTEMa OTCUeTa, TPAeKTO- | Ka
HUIO U HCIIOJIB30- | PHsl, TyTh U BEKTOp mepemenieHus. Knnemartuae-
BAaHMIO B MpaKTH- | ckue ypaBHeHus 1.2. CKOpOCTh M YCKOpEHHE:
YECKOW JIeSTelb- | CPEOHSAS W MTHOBEHHAs CKOPOCTh, YCKOpPEHHUE U
HOCTH HOBBIX | €T0 COCTAaBJIIONINE, CpEIHEe W MIHOBEHHOE
3HAaHUW U yMe- | YCKOpEHHE.
Huii, B ToM ymcie | 1.3. YckopeHue npu KpUBOJIMHEHHOM JIBHIKCHUH.
B oOyactsax 3Ha- | HopManbHOE M TAHTCHIIMAILHOE YCKOPCHUSI.
Hui, Hemocpen- | 1.4. KunemaTuka BpamaTeIbHOTO JBHKEHHUS. YT-
CTBEHHO HE CBS- | JIOBOC TIEPEMEIICHHE, YIIIOBasi CKOPOCTh M YCKO-
3aHHBIX CO c(e- | peHue.
poii mpodeccuo- | 1.5. CBsA3b MEXKIY JIMHEHHBIMHA U YIJIOBBIMH CKO-
HaJIBLHOU Jiesi- | pOCTSIMH U YCKOPEHUSIMHU.
TEIBLHOCTH 1.6. Cura. Macca Tena. 3akonsl HeroToHa.
1.7. Knaccudukamus cui. I'paBUTallMOHHBIE CH-
JBI. 3aKOH BCEMUPHOTO TATOTEHUSI.
1.8. Bunbl nedpopmanuu. Yopyrue cuibl. 3aKoH
OIIK-5 | cmocoOHocTh Ha | ['yka. DHeprus ynpyroi aegopmaruu.

Hay4YHOU OCHOBE
OpraHU30BbIBATH
CBOHM Tpyn, camo-
CTOSITEJIBHO  Olle-
HUBATh pe3yJbTa-
TEI CBOEH fes-
TEIBHOCTH

1.9. Tpenue. Buasl TpeHus.

1.10. MoMeHT CHJIbI, MOMEHT HMITYJIbCa U MO-
MEHT UHEPIHH.

1.11. TIpumepsl pacuera MOMEHTa UHEPLIUH TBEP-
noro tena. Teopema IlITelnepa.

1.12. OcHOBHOW 3aKOH JWHAMHKH BpallaTeIIbHO-
IO ABUKCHHUS.

1.13. Umnynbe Tena. 3aKOH COXpaHEHUsS! UMITYJIb-
ca.

1.14. Dueprus. Pabota u MomHocTh cuiibl. Kune-
TUYECKasi SJHEPTHUs.

1.15. [lone cun. KoHncepBaTuBHBIE U HEKOHCEPBA-
TUBHBIE cUiIbl. [loTeHIManbHas Heprus.

1.16. 3akoH coxpaHEHHs TOJHON SHEPTHH B Me-
XaHUKE.

1.17. 3akoH coxpaHEeHUs MOMEHTa UMITYJIbCa.
1.18. Kunernueckas 3HEprusi TBEpAOro Teja Mpu
BpalllaTeIbHOM U IUIOCKOM JABI)KeHHU. Pabota
IpY BpalaTeabHOM JIBUKECHUH.

1.19. OcHOBHBIE XapaKTEPUCTUKU KOJIEOAHMI:
4acToTa, (pasza, nepuosi, aMIUIMTYy .

1.20. CxopocTh, YCKOpPEHUE W DHEPTUSl YaCTHUIIH,
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COBEpIIAIONICH TaApMOHUYECKHE KOJIeOaHusI.

1.21. CnoxxeHue IBYyX TapMOHHYECKHX Kojeda-
HUM OJHOTO HAIIPaBJICHUS U OJIMHAKOBOW 4YacTO-
Thl. bueHus.

1.22. CroxeHue JIBYX B3aNMHO-
MEPICHIUKYIIIPHBIX TAPMOHHUYECKUX KOJICOAHHIA
¢ ouHaKOBbIMH yacToTamMu. Duryps Jluccaxy.
1.23. lunamuka xonebanuii. [IpyXxuHHBIA MasiT-
HUK.

1.24. duszndeckuii 1 MATEMAaTUYECKUN MasTHUKU.
1.25. CBoOojHbple 3aTyXarwIIUe MEXaHUYECKUE
KoseOaHusl.

1.26. BeiHyX/JcHHBIE MEXaHUYECKHE KOJICOaHUSI.
Pe3onanc.

1.27. IlpoaosibHBIC W TTONIEPEYHBIC BOJHEI. [[muHa
BOJIHBI. YpaBHEHUE TUIOCKON U cdeprueckoit Oe-
T'YIIUX BOJIH.

1.28. ®a3oBas u rpymnmnosas ckopoctd BojH. Da-
30Bas CKOPOCTh PacHpOCTPaHEHHsS BOJIH B pas-
JUYHBIX Cpelax.

1.29. DHeprus U UHTEHCUBHOCTh YIPYTUX BOJIH.
1.30. UnTtepdepennns mexanndecknx BoiH. CTo-
SAYUE MEXAaHUYECKHE BOJHBI.

1.31. 3BykoBbie BoaHBL Dddekt lormrepa

1.32. T'unppocratuka >xuakocteu. JlaBineHue B
s)kuakoctu. 3akoH [lackans. 3akon Apxumera.
1.33. JIunaMuka ujeaabHOU KUJIKOCTH. Y paBHE-
nue bepuymnu. CnenctBus ypaBHenus beprysm
U €ro MpuMeHEHHE.

1.34. TlpuHIMI OTHOCHTEIBHOCTH W IMPeoOpa3o-
Banus ["anunes. CnenctBust mpeodpazoBanus [a-
Juest.

1.35. IlpyHIMO OTHOCHUTENBHOCTH OWHIITEHHA.
[IpeobpazoBanus Jlopeniia.

1.36. IlpoctpanctBo u Bpemss B CTO. Pemsru-
BUCTCKasl JTUHAMHUKA.

1.37. Tlonsatue oOmiel Teopur OTHOCHUTEIHHOCTU
(OTO).

2.1. TepMOOAMHAMHUYECKUIT M CTaTUUYECKUH METO-
Ibl uccienoBaHus. Mojenb HeanbHOro rasa u
€ro YpaBHEHHE COCTOSHUS.

2.2. OCHOBHOE YypaBHEHUE  MOJEKYJISPHO-
KMHETUYECKOW TEOpUU Tasa.

2.3. CpenHsis KMHETHYECKass JHEPIrHsl MOJEKYI
UJCANBHOTO ra3a. MoJeKyIsIpHO-KUHETUYECKUN
CMBICJT TEMIIEPATYPBHI.

2.4. T'a30BbI€ 3aKOHBI IIPU U30IPOLIECCAX.

2.5. Yucno creneneit cBo0o1bl. 3aKOH paBHOMED-
HOT'O pacIpeeeHNs] JHEPTUU 110 CTEMEHSIM CBO-
00/TbI MOJIEKYII.

2.6. Buyrpennss sHeprus uneanpHoro rasza. Ko-
audecTBO TeryioThl. [lepBoe Havano TepmoauHa-
MUKH.

2.7. TlpuMeHeHue NEepBOro Hayajga TEPMOJHMHA-

2. Moneky-
nspHas  u-
3UKa U Tep-
MOJTUHAMH-
Ka
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MUKH K u3o0mporieccam. PaboTa raza mpu uszomnpo-
eccax.

2.8. AnmabGarsbiii miporiecc. Ypasuenue Ilyacco-
Ha. PaboTa npu aguabaTHOM Mporecce.

2.9. Tem10eMKOCTh BEIIECTBA U UICAJILHOIO rasa.
2.10. OOpatumbie W HEOOpAaTUMBIC MPOIECCHI.
KpyroBo#i npouecc (muki). [Ipuanmm nefictBus
TEIUIOBBIX M XOJIOAWIBHBIX MamuH. Koaddumu-
eHT noJsie3noro nevicteus (KITI).

2.11. Hukn Kapuo u ero KIIJ. Bropoe nHauano
TEPMOJUHAMUKHU.

2.12. DHTpONMS, €€ CTAaTUCTUYECKOE TOJIKOBAHUE
U CBSI3b C TEPMOJAMHAMUYECKON BEPOSITHOCTHIO.
2.13. 3akon MakcBeiia 0 pacmupeaesieHud MoJie-
KYJI MJICaTbHOTO ra3a Mo CKOPOCTSIM U SHEPTUsM
TEIIOBOTO JIBHKCHUS.

2.14. Pacnipenenenue bonpimana. bapomerpude-
ckas hopmya.

2.15. SIBnenus mepeHoca: auddy3us, TEIIOMpo-
BOJIHOCTh, BHYTPEHHEE TPCHUE.

2.16. Yucno CTOIKHOBEHMM W CpenHss JIMHA
CBOOOIHOTO TIPOOETa MOJIEKYIL.

2.17. TemnompoBoaHocTs U auddy3us rasa u
)kuakoctu. 3akoH duka. 3akon Dypoe.

2.18. Bs3kocTh (BHyTpeHHee TpeHHE) Tra3a u
xunkoct. Koaddumment BazkocT.

2.19. PeanbHbie ra3sl. M30TepMBbl peaabHOTO rasa.
YpasHenue Ban-nep-Baanbca.

3.1. DnexkTpuueckuil 3apsa. 3aKOH COXpaHEHUs
AJIEKTpUYECKOro 3apsaa. 3akoH Kynona.

3.2 Dnextpuyeckoe nose. HanpsskeHHOCTh U cH-
JIOBBIE JINHUU AJIEKTPUYECKOTO MOJIS.

3.3. IloTok BekTopa HampsikeHHOcTH E 31exTpo-
cratuyeckoro nosst. Teopema I'aycca m ee npu-
MEHEHME ISl pacdyeTa HapsKEHHOCTH MOJIS.

3.4. DnexTpuueckuil MOTeHUUaN U Pa3HOCTh IO-
TeHuuanoB. [loreHman noss Toue4HOrO 3apsaa.
3.5. CBa3b MeXy HanpsKeHHOCThI0 E U MOTEH-

[IUAJIOM () BIIEKTPUUYECKOTO MOJIs. DKBUMOTEHIIU-
QJIbHBIE TTOBEPXHOCTH M UX CBOMCTBA.

3.6. Pabota snexTpocraTuueckoro mnois. Llupky-
JSIIHST BEKTOPA HANPSHKEHHOCTH AJIEKTPOCTaTHYE-
CKOTO TOJIS.

3.7. Dnekrpuueckuii aunons. HanpsokeHHoCTh E

U MOTEHLHUAN () DJIEKTPUYECKOTO JUIIOJS.

3.8. TlomsipHBlE W HEMOJSIPHBIC TUDIIEKTPUKH.
Bexrop nossipuzoBanHoctu P. Bunel nosspusa-
117078

3.9. O0beMHBIE 1 TOBEPXHOCTHBIE CBSI3aHHBIE 3a-
psaabl. [lone BHYTpH JUAIEKTpUKA.

3.10. Bektop anexrpudeckoit nuaykimu D. Teo-
pema ["aycca ams Bextopa D.

3.11. I'paHnyHBIe yCIOBUS HAa T'PAHUIE ABYX JH-

3. DruekTpo-
MarHeTH3M
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eKTpUKOB. [lomHasg cucrema ypaBHEHUN 3IIEK-
TPOCTATUKU B MHTErpAIbHOM (hopme.

3.12. IIpumenenue teopemsl ['aycca mnsa pacuera
HaNpsHKEHHOCTH, NMOTEHIMAa U Pa3HOCTU TMOTEeH-
[[MAJIOB AJIEKTPOCTATUYECKOTO TOJsI B H30TPOI-
HBIX OJTHOPOJIHBIX TUJICKTPUKAX.

3.13. CerneTosneKTpuk U uX cBoicTBa. [Ibe-
303¢ heKT.

3.14. TlpoBoaHWKH B 3JIEKTpHYECKoM Tone. Pas-
HOBECHE 3apsI0B Ha MIPOBOIHUKE.

3.15. DneKkTpoeMKOCTh MPOBOAHUKOB M KOHICH-
caropoB. CoeiMHEHUE KOHACHCATOPOB.

3.16. DHeprus 3apsKEHHBIX IPOBOJHUKOB U KOH-
JICHCATOPOB. DHEPTUsl B3aMMOJCHCTBHS CHCTEMBI
TOYEYHBIX 3apPSJI0B.

3.17. Dwueprusi snekrpuueckoro mons. Pabora
TOJISL IPU MOJIAPU3ALIUU AUDJICKTPUKA.

3.18. DnexTpuyeckuid TOK. YCIIOBHUS CYIIECTBO-
BaHUE JJIEKTPUUECKOro Toka. Cuia U IIOTHOCTh
TOKA.

3.19. 3akon Oma ans OJHOPOJIHOTO ydacTKa Iie-
nu. OnekTtpuueckoe comnportuienue. CoenuHe-
HUE TPOBOIHUKOB.

3.20. Pa3HOCTh MOTEHITMAIIOB, 3JICKTPOIBUKYIIASL
cuna (31C) u HampsHKeHuUe.

3.21. 3axon Owma Il HEOJHOPOIHOTO y4acTKa
LN U JIsl 3aMKHYTOH 1IeTH.

3.22. TlpaBuna Kupxroda nansi pa3BeTBICHHBIX
AIIEKTPUYECKUX LIETIeH.

3.23. Pabora cunel Toka. MomHOCTh Toka. KITJ]
UCTOYHUKA ToKa. 3akoH [ xoyns-Jlenna.

3.24. Ilpupona HocuTeneil Toka B MeTaUlax.
Knaccuueckass Teopust 371€KTPONPOBOJHOCTU Me-
TaJIJIOB.

3.25. DneKTpUYeCKUil TOK B KMJIKOCTSIX. 3aKOHBI
®apazest ans 3nekTpoausa. 3akoH Oma aiis 3ek-
TPOJIUTOB.

3.26. DnexTpuueckuid TOK B razax. Monwuzanus
ra3oB. Buzpl ra3oBeIx paszpsnoB. 3akoH Oma ams
ra3oB.

3.27. MarnuTHOe moJjie TOKOB. BekTop marHuT-
HON MHAYKIIUH.

3.28. 3akon buo-Capapa-Jlannaca. Pacuer uHn-
IyKIMU B MarHUTHBIX TMOJIEH, CO34aBA€MbIX TO-
KaMU pa3inyHON KOH(pUTrypauuu.

3.29. Cuna Awmmepa. Cuna Jlopenmna. J[prmkeHue
3apsDKEHHBIX YacTUIl B MAarHUTHBIX U DJIEKTpUYE-
CKHUX TOJISIX.

3.30. Dddext Xomna. [lukraoTpor. MarueTpoH.
3.31. Maruwurssiit motok @, . Pabora mpoBoaHu-
Ka C TOKOM B OJTHOPOJTHOM MAarHUTHOM IIOJIE.

3.32. Llupkynsanusi BEKTOpa MarHUTHOM MHIYK-
nuu B (3akon mosHOTO TOKA). [Tone Topounna.
3.33. MarautHblii MOMEHT ToKa. KOHTyp ¢ TokoM
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B MarHUTHOM TIOJIE.

3.34. HamarununBaHue BeIIeCTBa. DJIEeMEHTapHas
Teopuss Amrnepa HaMarHMYMBAaHUS BELIECTBA.
BekTop HaMarHM4eHHOCTH J.

3.35. Hampsxennocts H MarautHoro moss. [{up-
Kynsuus Bekropa H (3akoH nosiHoro toka). Mar-
HUTHAs IPOHUIIAEMOCTb.

3.36. Beruncienue mosisi B MarHeTUKax.

3.37. YpaBHEHUSI MArHUTOCTATUKH JIJIS BEIIECTBA.
3.38. Bupl MarHeTUKOB U UX CBOMCTBA.

3.39. DnemeHTapHas Teopusl Ava- U MapaMarHe-
TU3Ma. [ MpOMAarHUTHOE OTHOIIEHHUE.

3.40. DnemenTapHas Teopusi (GeppomMarHeTHU3Ma.
ITpuMeHeHre MarHUTHBIX MaTEpUasoB.

3.41. Onpite Papanes. SIBmeHue seKTpoMmar-
HUTHOW UHIYKLIHH.

3.42. 3aKOoH 3JEKTPOMarHUTHOW WHAYKIMHU (3a-
koH ®apanes-Maxkcseina). [IpaBuno Jlenua. Bei-
BoJI 3akoHa Dapanes-Makcenia.

3.43. SlBnenue camonHAYKIMU. UTHAYKTUBHOCTD.
3.44. Toku npu 3aMbIKaHWU U Pa3MbIKAHUU 3JIEK-
TPUYECKOM LIETIH.

3.45. Bzaumuas uHayknus. TpancopmaTOpbl.
Toxku @yko.

3.46. DHeprus MarHUTHOTO MOJIsl. DHEPrus nepe-
MarHU4YHMBaHUs eppoMarHeTHKa.

3.47. BuxpeBoe aekTpuueckoe nose. Toku cme-
nieHus. YpaBHeHUs MakcBeiia B MHTETpalbHOU
dbopme 1 uxX HU3NIECKUN CMBICIL.

3.48. CBoOOHBIE HE3ATYXAIOUINE IEKTPUUECKUE
Kosie0aHus B KOJe0aTeIbHOM KOHTYpE.

3.49. CBoOoaHble 3aTyXarollue 3JIEKTPUYECKUE
Kosiebanus. JJoOpOTHOCTh CUCTEMBI.

3.50. BeiHyXJI€HHBIE AJIEKTpUYECKUE KOIeOaHusl.
Pe3onanc xonebanuii.

3.51. IlepemeHHBIN BIEKTPUUECKUN TOK. 3aKOH
Oma. MoOmHOCTh NEPEMEHHOTO TOKA.

3.52. Omprtel T'epua. YpaBHEHHS 3ieKTpomar-
HUTHBIX BOJIH M uX cBoiicTBa. lllkana snektpo-
MarHUTHBIX BOJIH.

4.1. CperoBasi BoJIHA. YpaBHEHHUE IJIOCKON BOJ-
Hbl. Pa30Basi CKOPOCTh AJIEKTPOMATrHUTHBIX BOJIH
B BELIECTBE.

4.2. NntepdepeHus cBeToBbIX BOJH. [loHsTHE
KOTrepeHTHOCTH. Pa3HocTh (a3 u onTuyeckas pas-
HOCTb XO/J1a.

4.3. Cnoco6b1 HaOMIOACHUS UHTEP(EPEHITNH CBe-
ta: onbIT lOHra, 3epkana ®Openens, Ounpuzma
O®peHens u ap.

4.4. NnrepdepeHuus cBeTa NMpU OTPAKEHUU OT
TOHKHX IJIACTUHOK (IJIEHOK).

4.5. Tlpumenenue wWHTEphEPEHIIUU: TMPOCBETIIE-
HUE ONTUKH, HHTEepPepomeTp MaiikenbcoHa.

4.6. SIBnenune mudpaknuu ceera. [Ipuanumn [roi-
reHca-Ppenens. 30Hb1 OpeHens.

4. Onruka
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4.7. udpakiuusi cBeTa 0T KPYIrJoro OTBEpCTHS U
JIMCKA.

4.8. Mudpakmus dpaynrodepa: mudpakius cpe-
Ta Ha omHou menu, Ha N-memsax. Judpakunon-
Has peuIeTKa.

4.9. Jlucniepcusi W paspeliaronias CHiia CIIeK-
TpaJibHOTO TpuOopa. YrioBass M JHHEWHas Iuc-
nepcusl.

4.10. Hudpakuuss peHTreHOBCKUX ydei. Dop-
myna Byneda-bparros. [Ipumenenne nudpaxmum
CBeTa.

4.11. EcTtecTBeHHBII M MOJSPU30BAHHBIN CBET.
3akoH Mamnroca.

4.12. Tlonsipu3anus cBeTa NIpU OTPAKECHUU U TIpe-
JomieHud. 3akoH bproctepa.

4.13. JlBoiiHoe myuenpenomiienue. [lonspusamm-
OHHBIE TPUOOPHI.

4.14. BpaieHue IUIOCKOCTH IOJISIpU3ALMM B OII-
TUYECKH aKTUBHBIX Cpefax.

4.15. lucniepcus cera. HopmanbHas U aHOMasb-
Has gucrnepcusi. OCHOBHBIE TOJOXKEHUS DJIeK-
TPOHHOW TEOPUM IHUCIIEPCUU CBETA.

4.16. Ilormomenue (abcopobums) crera. Koaddu-
[MEHT norJommenus. 3akoH byrepa.

4.17. TennoBoe M3Ny4YEeHUE U €r0 OCHOBHBIE Xa-
pakTepucTuku. [loHsTHE a0COTIOTHO YEPHOTO Te-
na.

4.18. 3akonsl Kupxroda, Credana-bompiimana,
Buna u Penes-/Ixxunca.

4.19. KpanroBas npupojna uzinydcaus. Dopmyia
[Tnanka. OOBsICHEHHE 3aKOHOB TEIJIOBOTO H3ITY-
YECHHUS.

4.20. 3akonbl BHemHero (ortoaddexra. Ypasue-
Hue OunmTenHa. Kpacnas rpanuna ¢otodddex-
Ta.

4.21. Dueprus u wumiynbc ¢oroHa. JlaBieHue
CBeTa.

4.22. D¢pdexr KomnroHa m ero siaeMeHTapHas
TEOPHSL.

5.1. 3aKOHOMEpPHOCTHM B aTOMHBIX CHEKTpax.
®opmyna bansmepa.

5.2. SAnepuas moznens atoma Pesepdopna. [locry-
natel bopa.

5.3. Teopuss bopa BomopomonomoOHOTO aToma.
Henocrarku teopuu bopa.

5.4. Tunore3a ne bpoiinsa. Judpaxuus snexTpo-
HOB Ha KpUCTaJIJIax.

5.5. HeoObrunbie cBoiicTBa Mukpoudactul. Kop-
IIyCKYJISIPHO-BOJHOBOW JyaIn3M.

5.6. BonnoBas ¢yukuus. Ypasuenue lllpeaunre-
pa. Cmbicn WY-pyHkuuu.

5.7. KBanTtoBanue sHepruu. [lonHas sHeprus 4a-
CTHIIBL.

5.8. KBaHTOBaHNE MOMEHTA UMITYJIbCA YACTUIIBI.

5. ®usuka
aTtoma,
aTOMHOTO
apa U dJie-
MEHTapHBIX
YaCTHI]
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5.9. IlpoxoxaeHne 4acTULIBI Yepe3 MOTEHIMAIb-
HbII O6apbep. TyHHENbHBINA YPPEKT.

5.10. Atom BomOpona B KBAaHTOBOW MEXaHUKE.
KBanToBble uncna. [ToHATHE KPaTHOCTH BBIPOXK-
JICHUS] SHEPIeTUUECKUX YPOBHEH.

5.11. IlpaBuno orOopa W NPUHLIMI MHUHUMYyMa
sHepruu. [Ipunuun [aynu. Pacnpenenenue snex-
TPOHOB I10 SHEPrETUUECKUM YPOBHSAM aTOMa.
5.12. Monekynbl: XUMHYECKHE CBS3H, TOHATHE 00
HHEPreTUUECKUX YPOBHSAX. MOJEKYISPHBIE CIIEK-
TPBI.

5.13. CrioHTaHHOE U BBIHYXXJIEHHOE H3JIy4YEHUE.
Jlazepsl.

5.14. OcHOBHBIE CBOMCTBA M CTPOEHUE ATOMHBIX
anep.

5.15. DHeprus cBs3m saep, AeHEeKT Macchl.

5.16. SlnepHble CHIIBI U UX CBOMCTBA.

5.17. PagnoakTUBHOCTh. 3aKOH PaJOaKTUBHOIO
pacriaga

5.18. IlpaBuna paguoOaKTUBHOTO CMEUICHHS, O.-,
B-pacnan, y-uznydeHue.

5.19. BzaumopeicTBUE 3apsKEHHBIX YaCTHI[ U
MOHU3UPYIOLIETO U3JIYYEHHUS C BELIECTBOM.

5.20. Tunel spepHbIX peakiuid. Jlenenue saep.
[ennas peakuus.

5.21. SlnepHblii peakTop. ATOMHAs AJIEKTPOCTaH-
sl

5.22. Tepmosinepusiii cunte3. [Ipobiaembr U mep-
CIEKTUBBI YIIPABIIEHUS TEPMOSACPHOTO CUHTE3A.
5.23. Kocmuueckue nyun. Tumbl KOCMHUYECKHX
JIy4ei.

5.24. Knaccudukanus >JIe€MEHTApPHbIX YaCTHIL.
Xapakrepuctuku vactul. AnTH4acTunsl. Ksap-
ku. KBaHTBI (QyHIaMEHTaNbHBIX B3aUMOJIEH-
ctBuil. CTaHaapTHast MOJEb.

5.25. TennoeMkocTh KpucTamiaoB. Teopus DiiH-
mreriHa. Teopust [le6ast. @OHOHBI.

5.26. KBaHToBas Teopusi CBOOOJHBIX 3JIEKTPOHOB
B MeTaJuIe. DJIEKTPOHHBIN Ta3.

5.27. DHepreTudeckue 30HbBI B KpUCTaLu1ax. Me-
TaJUIbl, AUDJIEKTPUKU U MOJYNPOBOJHUKH B 30H-
HOW TEOpHUHU TBEPIBIX TEII.

5.28. CoOcTBeHHast U MpHUMECHas MPOBOAUMOCTh
MIOJIYTIPOBOTHUKOB.

5.29. KoHTaKTHbIE U TEPMOIIEKTPUUYECKHUE SBIIE-
Hus. [1oynTpOBOTHUKOBBIE THO/IBI U TPUO/IBL.
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3. OnucaHue MoKa3arteJeil 1 KpUTepueB OLleHUBAHUSI KOMIIeTeHIUI

Ioka3zarenun Ouenka Kpurepun

3HaTh: oOyyaromuincs

OIIK-4 1) 3HaeT OCHOBHbIE (PU3UYECKHE SIBJICHUS U
— OCHOBHBIE €CTECTBEHHOHA- OCHOBHBIC 3aKOHBI (DU3UKH, TPAHUIBI HUX
YYHBIE 3aKOHBI, COCTaBJISIO- IPUMEHUMOCTH;, OCHOBHbIE (U3HUYECKHE Be-
mwe (QyHIAMEHT COBpEMEH- JUYUHBI U1 PU3NYECKUE KOHCTAHTBI, UX OMpe-
HOM TEXHUKHU U TEXHOJIOTUK; JICJICHUE, CMBICII U €IMHMIIBI UX U3MEpPEHHS;
OMK-5 pasznu4Hble (QU3NYECKUE U MaTEeMaTHYECKUE

MOJIEJIM U CTaHJApTHBIE TPOTrPaMMHBIE Cpel-
— pasznuyHble (QU3MUECKHe U

CTBAa KOMIIBIOTEPHOTO MOJEIUPOBAHUS, OC-
MaTeMaTU4ecKue MOJEIu U OTJIMYHO _

HOBBI IIPUKJIAIHBIX JTUCLUUILINH;

CTaHJApTHBIE MPOTPAMMHbIC

2) yMeeT BBIACTATh KOHKPETHOE (pru3mueckoe
cpencTBa KOMITBOTEPHOT'O

coJlep’)kaHue B NPUKIATHBIX 3a7adax Oyny-
MOJIEIUPOBAHHS, OCHOBBI . )

el AesITeNIbHOCTH;

MPUKIAIHBIX AUCIUIUINH;

3) Buazeer MeETOJAMH MaTeMaTUYECKOTO
yMeTh: onucaHusi (PU3NYECKUX SIBJICHUW M TPOIEC-
OIIK-4 COB, OIPEAETSIOUINX MPUHIHUIIBI Pa0OTHI pa3-
— IPHOBGPETATH ¢ IOMOILIBIO JUYHBIX TEXHUYECKUX YCTPOUCTB.
UH(GOPMAILIMOHHBIX TEXHOJIO- 5 —

TYM{ U UCTI0JIb30BATh 00yHaroHHICA
B MPAKTHYECKOI JIESTETBHO- 1) B 1eJIOM 3HAET OCHOBHBIC (DH3UUCCKHE SIB-
CTH HOBBIE 3HAHHS U YMEHHs! JICHUSI 1 OCHOBHBIC 3aKOHBI (PU3HKH, TPAHULIBI

UX TMPUMEHUMOCTH; OCHOBHbBIE (UINYECKUE
OIIK-5 BEIMYMHBI M (U3MYECKHE KOHCTAHTBI, HX
AaHaJIM3MpoOBaTh  CBOU  BO3- OIpPEAEITIEHUE, CMBICII U €IUHULBI UX U3MEPE-
MOXHOCTH, aIalITUPOBATLCA K HUS; (DyHIAMEHTAIbHbBIE TOHSATHS, 3aKOHBI U
H3MCHAIOMUMCA  yCIIOBHIM, TEOPUU KJIACCUYECKOW M COBpEMEHHOH (hu3u-
IIEPCOLICHNBATL HAKOIUICHHBIN KM, HO OOYy4YaroIIuics JONMyCTUI He Oolee
OIIBIT, JBYX-TPEX HEAOUETOB U MOKET UCIIPABUTH UX
BJIAJIETh: <ODOILIO CaMOCTOSITEIbHO WM C HEOOJBIION TOMO-
OIIK-4 P IIbIO MIPENoaaBaTENsl.

_ MeTOJaMH TOoHCKa M 06pa- 2) ymeeT BBIIENATh KOHKpETHOE (pusmueckoe
60TKH MH(OPMALMH B HOBON coJlep>)kaHue B TMPUKIATHBIX 3a7adax Oymy-
IpeMETHON 00IaCTH; HICH ACATCIBHOCTH,

3) BiazeeTr MeTOAaMU MaTeMaTUYECKOTrO
OIIK-5 onucaHusi (PU3NYECKUX SIBICHUU M TPOIEC-
—  KyIBTYpOHl  MBIILIEHHS, COB, OIPEAETAIONINX MPUHIUIIBI pabOTHI pa3-
06OBIIATS W AHATH3HPOBATH JUYHBIX TEXHUYECKUX YCTPOUCTB.
HHGbOpPMAIHIO OCTABHTE Ho obGyuvaromuiica gomyctun He Oojee IBYX-

b ..
HeTh W BHIODATH MyTH €€ 10- TPEX HEJOYETOB 1 MOXKET MCHPABUTD UX Ca-
e — MOCTOSITEJIbHO WM C HEOOINBIIONW MOMOIIBIO

MPETOIaBaTesl.

OLEHKHU «yIOBIETBOPUTEIBHOY 3aCHyKUBAET

oOyuarouiicsi, OOHapyKUBIIUN 3HAHUS OC-

HOBHOTO yueOHOTo MaTepuana B o0beMe, He-

00X0aMMOM JJI JaJIbHEHUIIeH yueOnl U Mpe/I-

YIOBJIETBOpH- | CTOsIIIEH paboThl 1Mo mpodeccuu, CrpaBisio-
TeJbHO IIUHCS C BBIMOJHEHUEM MPAKTHYECKUX 3aja-

HHM, MPEITYCMOTPEHHBIX MNPOTrpaMMOM, 3Ha-
KOMBIX C OCHOBHOH JIUTEPATypOH, PEKOMEH-
JOBaHHOM mnporpammon. OneHka «yJoBJe-
TBOPHUTEIHHOY» BBICTABJISIETCS] 00 yJarOIIMMCH,
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I[OHYCTI/IBIHI/IM HOFpeH_IHOCTI/I B OTBCTC HaA DK-
3aMCHC U HpI/I BBIITOJIHCHUN JK3aMCHAIlUOH-
HBIX 3aJaHui, HO 00JaJaloluM HeOoOXOIu-
MBIMH 3HAHUSAMU I UX YCTPAHEHUS IIOJ PY-
KOBOJICTBOM IIPEITO1aBaTelIsl.

oOyyJaronuiics

1) He 3HaeT OCHOBHbBIC (PU3UUECKUE SBICHUS
¥ OCHOBHBIC 33aKOHBI (PM3HMKH, TPAHUIBI WX
MPUMEHUMOCTH;, OCHOBHBIC (H3UYECKUE Be-
JTWYUHBI 1 GU3HMYECKHE KOHCTAHTHI, X OIpe-
JIeTICHUE, CMBICT U €AMHULBI UX U3MEPEHHUS;
(byHIaMEeHTaJIbHBIC MTOHATHS, 3aKOHBI M TEO-
PHUH KJIACCUYECKON M COBPEMEHHOM (PH3HKH,
2) He yMeeT BBIICNATh KOHKpeTHOe (u3nye-
CKO€ COJep)KaHHE B TPHUKIAIHBIX 33Ja4dax
Oynymieil 1esTenbHOCTH,

3) He BiazeeT METOoJaMM MaTeMaTUYECKOIo
ormucaHus (pU3NYECKUX SBICHUH M Ipolec-
COB, OIPEICISIONINX MPUHIMITEI pabOTHI pa3-
JMYHBIX TEXHUYECKUX YCTPOUCTB.

HEYAOBJIETBOPHU-
TEJIbHO

4. MeToauueckue MaTepHaJbl, ONpeAejsiomMe TPoUeIyPbl OLEHUMBAHUS 3HAHMI,
YMeHHUIi, HABBIKOB H OIBITA J1eSITeJIbLHOCTH

Jucuunnnza «Pu3uKa» HalpapieHa HAa O3HAKOMIIEHHE C (yHJaMEHTaIbHBIMU (PU3UUYECKUMHU
3aKOHAMH, TEOPHSIMH, METOJIaMH KJIACCHUYECKOW M COBPEMEHHOW (DM3MKHU; Ha MOJIyYeHHE TEOPETH-
YEeCKUX 3HAHUW U MPAKTHUYECKUX HABBIKOB UCIOJIb30BaHUS (PU3NYECKUX 3aKOHOB M SBJICHUMH, IPO-
BEJICHUs DKCIEPUMEHTAIBHBIX MCCIIEIOBAHUN, 03HAKOMIICHHE C COBPEMEHHOM Hay4HOM ammapary-
pOH M OLIEHKM IOTPELIHOCTU U3MEPEHHUs MJIA MX JAJIbHEWUINErO HCIOJIb30BaHUS B IIPAKTUYECKON
JIeSATEIbHOCTH.

N3yuenne qucuuiinael «OU3nKa» MpeaycMaTpruBaET:

— JIEKIUH,

— nabopatopHbie pabOTHI,

— IpaKTUYECKHUE 3aHITHS,

— KOHTpPOJbHYIO paboTy;

— CaMOCTOATENIbHYIO paboTy 00yJaronuxcs;

— 3auérT;

— DK3aMEH.

B xone ocoenus paznena 1 «MexaHHKa» CTYAECHTHI JOJKHBI YSCHUTh NpPEJCTaBICHUS 00
MHEpLHAJIbHONW CHUCTEME OTCUETa, O MaTepualbHON TOUYKE, O Macce, CUjle, MEXaHUUEeCKOoN paboTe u
MEXAHUUYECKON PHEPIUH, O3HAKOMUTHCS C MOHATUAMHU: MEXaHUUYECKOE ABM)KEHHUE, ITyTh, IEpEMEILIE-
HUE, PABHOMEPHOE U HEPABHOMEPHOE JBUKEHUE, MTHOBEHHAsI CKOPOCTh, CPEAHSSA CKOPOCTh, YCKO-
peHue, uMIyiasc Tena, MomHocTs, KITJ mpocToro Mexanusma, aMIIuTya, MEpUO] U 4acToTa Ko-
neOaHui, oNepevHbIe U MPOA0JIbHbIE BOJIHBI. M3yUUTh 3aKOHBI: MEPBbIil, BTOPON U TPETUH 3aKOHBI
HeroTOHa, BCEMUPHOrO TATOTEHHUs, ['yKa, COXpaHEHUsI UMITYJIbCa TEJla, COXPAaHEHHUS] MEXaHUUECKON
SHepruu. 3HaTh POPMYJIbl pacy€Ta CHIIbI TSKECTH, CUIIbI TPEHUS, paOOThl CUJIbI, MOTEHIIHAIBHON U
KHHeTHYeCKOW sHepruu Tena, mouHocTtH, KII/I, meprona xonebanuii Mmaremaruyeckoro, ¢pusnde-
CKOT'O M MPY>KUHHOTO MAsATHUKOB, JJIMHHBI BOJHBIL. [lonyunuTsh mpencraBieHus: 00 YCIOBUU PaBHO-
BECHUs TEJ U PAaBHOBECHS pblYara, MpUHIMIIOM JEHCTBUS TMAPABIMYECKUX YCTpOMCTB. M3yunTs Xa-
paKTEepUCTUKH KoJieOaHU! 1 BOJIH. Ha KOHKPETHBIX MpuMepax 0OCYAUTh 3KOJIOTHYECKHE MPOOIeMbl
CBS3aHHbBIE C M3YUYEHHUEM MEXAHUKH: CTPOUTEILCTBO BBICOTHBIX COOPYKEHUN M CEMCMHUYECKas He-
YCTOMYMBOCTh; MEXaHMYECKHE KOJIeOaHUsI COOPYKEHUH, KOHCTPYKUMN U UX BIMSHHE HAa OKpYyXKa-
IOLIYIO CPEANY; BOJIHBI HAa IOBEPXHOCTH U B TBEPJIOM TEJE U AP.

B xone ocBoenus pasnena 2 MonekynspHas ¢u3uKa U TEPMOIMHAMMKA CTYAECHTHI JTOJIKHBI
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YSCHUTh NpPEJCTaBICHUE O O MICATbHOM ra3e, 3aKOHHBIX KOTOPHIM MOAYMHSETCS UACANbHBIN ras,
MOJIyYUTh MPEACTABICHUS O TEPMOJMHAMUYECKOM M CTAaTUCTUYECKOM METO/ax HCCIIEJOBaHMM,
3HATh OCHOBHBIE IOJOXKEHHS MOJIEKYIIPHO KHHETUYECKON TEOPUH, 3aKOHBI TEPMOJINHAMUKH.

B xone ocBoeHus pazznena 3 «IEKTPOMarHeTU3M» CTYACHTHI JOJDKHBI YSICHUTh OCHOBHBIE Xa-
PaKTEPUCTUKH DJIEKTPOCTATUYECKOTO TOJSA: JJICKTPUUECKUH 3apsil, HANPsSHKEHHOCTb, IOTECHLHUA,
B3aMMOCBS3b HANPSHKEHHOCTU M MOTEHIMaIa, 3aKkoH KyinoHa B3auMOJeiCTBUE TOUEUHBIX 3aps/iOB,
TeopeMy ['aycca. 3aKOHBI TOCTOSHHOTO IEKTPUUECKOrO TOKA. XapaKTEPUCTUKA MarHUTHOTO T10JId,
B3aMMOJIEMCTBUE IPOBOJHUKOB C TOKOM, JIEHCTBUE MarHUTHOT'O MOJS HAa MPOBOJHUKU C TOKOM U
JNEKTPAYECKHUE 3apsiibl. SIBICHNE 2IEKTPOMarHUTHOW HHIAYKIIVH, SIBJIEHUE CAMOMHIYKIIUH.

ITpu ocBoenun paszzaena 4 «ONTUKa» CTYAEHTHI OIYYUTh NIPEACTABICHUS O BOJIHOBBIX U KBaH-
TOBBIX CBOMCTBaxX M3iydeHus, runorese [lnaHka o KBaHTOBaHUU 3HEPruM, siBineHuu Gortordgexra,
s dexra Komnrona, poToHax, BOTHOBBIX CBOMCTBAX MUKPOYACTHII, KOPITYCKYJISIPHO BOJTHOBOM Y-
aNnu3Me MUKPOYACTHUL, BOJHAX ¢ bpois.

B xone ocBoenus paszgena 5 «Pu3nMka aToMa, aTOMHOIO 1pa U 3JIEMEHTapHBIX YaCTHUI» CTY-
JIEHTBI JOJDKHBI ITOJIyYUTh 3HAHUS O 3aKOHOMEPHOCTAX B CIIEKTpe aroma Boxopozaa. Paccmorpers
teoputo aroma Bojiopoaa H. bopa, nocrynarsr bopa. 3nauenue teopun bopa. [lonyuuts npencras-
JeHue 00 HeoOBIYHBIX CBOMCTBAX MUKPOYACTHUI] B KBAHTOBOM MEXaHUKE, pa3Mepax aTOMHOIO sJIpa,
€ro CTPOCHHUH, COCTaBE, O XAPAKTEPUCTHKAX AaTOMHOIO f1pa, SACPHBIX CHiaX, AedeKkre macc u
SHepruu cBs3u sanpa. [lomyunts npezacraBieHue 00 SIBIEHUM PAJUOAKTUBHOCTH, €CTECTBEHHOH U
HCKYCCTBEHHON PaIMOAKTUBHOCTH, 3aKOHE PaJOaKTUBHOIO pacnaa, o-, B -, y- U3Iy4EeHUH.

Heo6xonumMo oOBiafeTh HaBBIKAMH M YMEHHMSIMM NPUMEHEHUS NOJIY4YEHHBIX 3HAHUHM as ¢dop-
MHUPOBaHUH COBPEMEHHOTO (PM3NYECKOTO MBIIUICHHUS y OOYUYaIOIIMXCs; CO3/IaHHUsI OCHOB TEOPETH-
YeCKOIl MOArOTOBKM B 00jacTd (M3UKHU, MMO3BOJISAIONIEH B OyAyIleM OpHUEHTHUPOBATHCS B MOTOKE
HAYYHOH M TEXHHUYECKOU MH(popMaIyu, 00eCieynBaroIeil M BO3MOKHOCTh HCITONb30BaHus (pr3u-
YEeCKHUX 3aKOHOB B Ipoliecce uX paboThl; (POpMUPOBAHUE MTPABUIBLHOIO MOHUMAHUS T'PaHUL] IPUMe-
HUMOCTH (DPM3WYECKHUX TOHSITHH, 3aKOHOB TEOPUU M YMEHUS OICHMBATH CTENEHb JOCTOBEPHOCTH
PE3yJIBTAaTOB, IOJIYYEHHBIX C IIOMOILBIO KCIIEPUMEHTA U TEOPETUYECKMX METOJOB UCCIIEA0BAHNU.

[Tpu mOAroTOBKE K 3K3aMEHY PEKOMEHAYETCSl BHUMATEIbHO IIPOYUTATh U YACHUTH CYTh TpeOo-
BaHUI KOHKPETHOT'O 3K3aMEHAL[MOHHOIO BOIIpoca. B oTAenbHON TeTpaayu Ha KaXAbli dK3aMeHalM-
OHHBIN BONPOC CIEAYET COCTAaBUTh KPATKUM IUIAH OTBETA B JIOTMYECKOW IOCIIEOBATEIBHOCTU U C
¢bukcanyeir HeOOXOIUMOI0 WJUIIOCTPATUBHOIO MarepHaia (IpUMeEpbl, PUCYHKH, CXEMBI, LIU(PHI).
Bormpockl nporpaMmbl, KOTOpbIE OCTAIOTCS HESICHBIMU, HEOOXOJMMO HanucaTh Ha MOJISAX KOHCIIEKTA,
4TOOBI BEISICHUTH Ha KOHCYJIbTAIMH.

Boinonnenue nabopaTopHbIX pabOT MOMOTaET JIydllle OHATh CYTh H3y4aeMbIX TEOPETHUECKUX
SBJICHUH U MPOLIECCOB, a TAKXKE Ha MPAKTUKE MO3HAKOMUTHCS ¢ (PU3MUECKMMU MPUOOPaMU U METO-
KON (U3NYECKUX M3MEPEHUH, 4TO 00ECIeUYnBAET OCO3HAHHOE U MPOYHOE YCBOEHHE M3Yy4aeMBbIX
OCHOB JVCLMIIJIUHBIL.

[Ipy mOArOTOBKE K KOHTPOJIBHOW pabOTe MPOMCXOAUT 3aKPEIIEHUE HAaBBIKOB CaMOCTOSATENb-
HOW paboThl, CIOCOOHOCTH UCIOJIb30BaTh MOJyYEHHbIE TEOPETUYECKHE 3HAHUS MPU PELICHUU pas-
JTUYHBIX (U3UYECKUX 3a/a4.

CamocTosaTenbHYI0 paboTy HEOOXOIMMO HauMHATh C MPOPAOOTKU KOHCHEKTa JEeKIHMH, JeKIni
Jienas B HEM COOTBETCTBYIOIIME 3allMCH U3 OCHOBHOM U JONOJIHUTENBHOMN JIUTEPATyphl, a TAKKE pe-
KOMEH/1yeMBbIX PeCypcoB M HH(POPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOM cetn «HTepHeT». CamocTo-
areiabHas paboTa co31aéT ycnoBus sl GOPMUPOBAHUS y 00yUarOUIMXCSd TOTOBHOCTh U YMEHHUSI UC-
MOJIb30BaTh PA3JIMYHbIE CPECTBA HH(POPMALIUH C LIENbIO MOUCKA HEOOX0IUMOTO 3HAHUS.

B nporecce koHcynbTallMy ¢ MpenojiaBaTesieM HE0OXOAUMO BBISICHATh BOIPOCHI, BbI3BABILIKE
TPYAHOCTHU MIPU CAMOCTOSATENIbHOM paboTe WM HEOCTaTOYHO YCBOSHHBIE Ha JIEKIIMOHHBIX, MPAKTH-
YECKUX U Ja00paTOPHBIX 3aHATHUSX.

Pabora ¢ nuteparypoii sBISeTCS BaXKHEUIIMM 3JIEMEHTOM B MOJYYEHUH 3HAHWHA MO JUCIIH-
wnHe. [Ipexae Bcero, HEOOXOAMMO BOCHOIb30BaThCSl CIIMCKOM PEKOMEHIYeMOMW IO JaHHOM nuc-
LUIUIMHE JTUTEPATypo. [ononHuTEnbHbIE CBEIEHNUS 110 U3YYaEMbIM TEMAM MOXHO HAWTHU B IEPUO-
nuyeckoit neuatu u HTEepHETE.

[IpenycMoTpeHo npoBeieHNe ayAUTOPHBIX 3aHATHIA (B BUJE JIEKIUH, MPaKTHUECKUX U Jabopa-
TOPHBIX 3aHATUI) B COUETAaHUU C BHEAYIUTOPHOMN pabOTOM.
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IIpunoxenue 2

AHHOTANMUA
padoyeil mporpaMMbl JUCHUILTHHBI
dusuka

1. llean u 3agau AUCHUILIHHBI

[lenbto M3y4yeHHUsS MUCUUILUIMHBI ABIISETCS: co3laHue 0a3bl Aisl u3ydeHus obuenpodeccro-
HAIBHBIX W CTICIHMAIBHBIX JUCIUIUIMH, (POPMUPOBAHUE IIEIIOCTHOTO MPEJICTABICHUS O (PU3NIECKHIX
3aKOHaX OKPYXKAIOUIero MHUpa B UX €IUHCTBE U B3aMMOCBS3H, 3HAKOMCTBO C HAyYHBIMU METOJIaMU
no3Hanus. PopMHUPOBAHUE y CTYACHTOB MOJIMHHO HAYYHOTO MUPOBO33PEHUS, IPUMEHEHHUE MOJI0-
KEHUI QyHIaMeHTaIbHOM (PU3MKK TpU CO3AaHUU U UCIOJIb30BAaHUU HOBBIX TEXHOJOTHM MpH pas-
paboTKe, a TaKKe MPU SKCIUTyaTallud MOJAbEMHO-TPAHCIOPTHBIX, CTPOUTENBHBIX, JTOPOKHBIX Ma-
HIMH U 000pyI0BaHUS.

3ajayamMy U3y4YEHUS! IUCLUUIUIMHBI SBIISIOTCS:

— IOJY4€HHUE CTYIeHTaMM JOCTaTOYHO IIHUPOKOI TeOpeTUUECKON MOArOTOBKH B 00JacTu (hpu3u-
KU, TIO3BOJIIONIEH OPUEHTUPOBATHCS B MOTOKE HAYYHOW M TEXHHUUECKOW MHPOPMALINH;

— YCBOEHHME OCHOBHBIX (PU3MUYECKHX SBJICHUHA M 3aKOHOB (DPU3MKH, METOJOB (PU3UYECKOro MC-
CJIeIOBaHMsI, ABJIAIOIIKXCS 0a30i IpU JaJibHENIIIEM PEIIEHUN TPOU3BOICTBEHHBIX 3a/1a4;

— (hopMupoBaHME MPABUIBLHOIO MOHUMAHUS I'PaHMLl IPUMEHUMOCTH PA3IUYHBIX (PU3NYECKUX
IIOHATUM, 3aKOHOB, TEOPUM U YMEHHUs OLIEHUBATh CTEIEHb JOCTOBEPHOCTH PE3YyJbTAaTOB, MOJYy4CH-
HBIX C [IOMOILBIO SKCIIEPUMEHTAIBHBIX METOJOB UCCIIEI0BAHUS.

2. CTpyKTypa AMCUUIIMHBI
2.1 OOmias TpyJ0eMKOCTh JUCIHILTUHBI COCTaBIsAET 612 yacos, 17 3a4eTHBIX €IUHUII.

2.2 OcHOBHBIE pa3/ieibl JUCIHUILIUHBL:

1 — MexaHnuka

2 — MonekynsapHas (Gu3HuKa U TEPMOJUHAMUKA

3 — DJIeKTpOMarHeTu3M

4 — OnTuka

5 — ®u3uka atomMa, aTOMHOTO S/Ipa U DIIEMEHTAPHBIX YaCTHII.

3. [lnanupyemMsble pe3yJbTaThl 00yueHHs (MepedyeHb KOMMETEeHIHiA)
[Tporniecc u3yueHus: AMCUUILIIMHBI HAMpaBlieH Ha (pOpMHUPOBaAHHE CIASAYIOMINX KOMIETSHIIHIA:

OIIK-4: cnocoOHOCTh K caM000pa30BaHUIO U UCIOJIb30BAHUIO B NMPAKTUUYECKON AESTENIbHOCTH HO-
BbIX 3HaHUI U yMEHUH, B TOM 4YHUCIie B 00JaCTSIX 3HaHUH, HETIOCPEICTBEHHO HE CBA3AHHBIX cO cde-
poit mpodeccroHanbHOM AESITENBHOCTH;

OIIK-5: ctocoOHOCTh Ha HAYYHOW OCHOBE OPraHU30BBIBATh CBOM TPYH, CAMOCTOSITEIHHO OIICHUBATh
pe3yabTaThl CBOEH NIEATEbHOCTH,

4. Bux npoMeKyTOYHOI aTTecTallMu. 3K3aMeH, dK3aMeH
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Ipunoxenue 3

IIpomoxon 0 0ononneHuAX u UIMEHEHUAX 6 padoueil npozpamme
na 20 __ -20 YueoHwlit 200

1. B paGouyto nporpammy Mo JUCHUIUITMHE BHOCSATCS CIEAYIOUINE TOTOTHEHHUS:

2. B pabGouyto nmporpaMmy o AUCUUILIMHE BHOCATCS CIIEAYIONINE U3MEHEHUS:

IIporokon 3acenanus kadeapbr Ne OT «__ » 20 r.,

(paspabomuux)

3aBenyromnuii kageapoit

(noonucs) (®.1.0.)
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Ipunoxenne 4

OOHJA OMEHOYHbLIX CPEACTB AJIA TEKYIIEI'O
KOHTPOJIA YCIEBAEMOCTH 11O JUCHUITJIMHE

1. Onucanue ¢goHIa OLIEHOYHBIX CPEACTB (IACMOPT)

Ne
KOM- DJIeMeHT ®OC
Pa3zgen Tema
NeTeH- | KOMIeTeHINHU
M
OIIK-4 | cocobnocth K | 1. Mexanuka | 1.1. Kunemaruka nocrynarenbHoro u 1xp
camoo0pa3oBa- BpAILATEIbHOIO IBUYKCHMUSI
HUIO U UCIOJIB30- 1.2. Jlunamuka OpSAMOJIMHEHHOTO W 1xp
BaHUIO B IPaKTH- KPUBOJMHEHHOTO JBHKEHUS JIP 1
HECKOH  JesTeb- 1.3. Jlebopmanus Ten. 3akon I'yka. 1kp
HOCTH HOBBIX Tpenue
SHaHmM W yMe- 1.4. JlunaMuKa BpamaTeabHOrO JBH- 1 xp
HUH, B TOM 4HuCIlIe
B 00iacTsax 3Ha- e P47
HUH,  Hemocpes- 1.5. 3akoHbI coxpaHeHuUs 1xkp
CTBEHHO HE CBf- JIP2 3,8
3aHHBIX €O Cde- 1.6. Mexauuueckue KojaeOanus 1xp
poit  mpodeccuo- (KHHEMAaTHKa KOoIeOaHmii) JIP 7; 8; JIP
HaIbHOMI nes- 9:10
TEJIbHOCTU 1.7. MexaHu4eckue KoueOaHus 1xp
(TMHAMuKa KoseOaHuUit) JIP 9
COCOOHOCTL  Ha 1.8. MexaHuueckre BOJIHBI 1xp
OIIK-5 | HayyHOU OCHOBE TP 11
OpraHH3OBLIBATL 1.9. MexaHuKa )XHJIKOCTEH U ra30B 1 kp
CBOM TPy, camo- 1.10. DyeMeHTHI CHENMAaNbHOH Teo- 1xp
CTOSITENIBHO ~ OIle-
puu otHOcutenbHOCTH (CTO)
HUBATh pe3yJbTa-
TBI CBOGH mes- 1.11. 3aTtyxarommue W BBIHYXIECHHBIE 1xp
TebHOCTH MEXaHUYECKNE KOJIeOaHus JIP 10
1.12. BonHbI B ynpyrux cpenax 1xp, JIP 11
2. Monexky- 2.1. TepMonuHamHuyecKas CHCTEMA. 1xp
nsipHast Ghu- Mopens wuneanpHoro raza u ero | JIP Ne 12
3MKa U Tep- | ypaBHEHUE COCTOSHUSI.
MOJUHAMHUKA | 2.2. BHyTpeHHss dHEprusi uaeaibHO- 1xp
ro rasa. [lepBoe Havajo TepMojaMHa- JIP 16
MUKH
2.3. Bropoe Havano TepMOJIMHAMHKH. 1xp
OHTponus JIP 17
2.4. DneMeHTbl CTaTUCTUYECKOU (u- 1xp
3HKH JIP13-14
2.5. SIBneHust mepeHoca B TEPMOJIH- 1xp
HAMUYECKH HEPABHOBECHBIX CHUCTE- | JIP 13,14,16
Max
2.6. PeanpHble ra3pl. YpaBHEHHE 1xp
Ban-nep-Baansca JIP 16
3. Omektpo- | 3.1. DekTpruecKoe Mmoiie B BaKyyMe. 2 Kp
MarHeTus3m Teopema I'aycca
3.2. Dnektpuueckuil noreHmnuan. Pa- 2 Kp
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Oota cun QJICKTPOCTATUYCCKOI'O ITOJIA

3.3. DrnekTtpuyeckoe ToJie B Bellle- 2 Kp
CTBE: JUAJICKTPUKU B JIEKTPHUECKOM
noJje
3.4. DrexkTpuyeckoe Iojie B Belle- 2 Kp
CTBE: IIPOBOJHUKU B 3JEKTPUUYECKOM
noje
3.5. TlocTOSIHHBI 3IIEKTPUYECKHI 2 Kp
TOK JIP 19, 20
3.6. Kimaccuueckast 37eKTpOHHAs T€O- 2 kp
Pl 3IEKTPOIIPOBOIHOCTH METAJIJIOB
3.7. DIeKTpUUYECKU TOK B KHJIKO- 2 Kp
CTSIX, razax U Ijia3me JIP 22, 23
3.8. MaruuTHoe 1ojie B BaKyyme 2 Kp
JIP 21, 24
3.9. MarnuTHoe 1oJie B BEIIECTBE 2 Kp
JIP 25
3.10. DieKTpOMarHUTHEIC SIBIICHUS 2 Kp
JIP 24, 26
3.11. Dnektpuueckue KoieOaHUs H 2 Kp
AIIEKTPOMArHUTHBIE BOJIHBI JIP 24, 26
4. OnTuka 4.1. Iarepdepenuus ceera JIP 30
4.2. luppakuus ceera. Hudpaxmus JIP 29
Openens u Opaynrodepa
4.3. Ionspuzanus cBeta. 3akoH Ma- JIP 30
aroca. 3akoH bprocrepa
4.4. B3aumojeiicTBue cBera ¢ Belle- JIP 27
ctBoM. /lucnepcus cBeta
4.5. Tennosoe wusiydeHHe. 3aKOHbBI JIP 33
TETUIOBOTO M3TYYEHUS
4.6. dotordpdext. Buast dotord- JIP 34
dekra. 3akoHbl BHENIHETO (HOTOI)-
dbexTa
4.7. DHepruss U uUMIYyJIbC (HOTOHA. JIP 36
Oddext Komnrona
5. Ousuka 5.1. Snepnas monens aroma. Teopus JIP 36
aToma, aToM- | bopa BoJjopo10110,100HOro aToMma.
HOro simpa ¥ | 5.2. DeMeHTHI KBAHTOBOM MEXaHUKH JIP 35
aneMeHTap- | 5.3. PU3uKa aTOMOB ¥ MOJIEKYJI JIP 36

HBIX 9aCTHI]

5.4. AtomHoe saapo. CocTaB U Xapak-
TEPUCTUKU aTOMHOTO sapa. SnepHble
CHJIBI

5.5. PainoakTHBHOCTE.
3aKOH paJIMOAaKTHUBHOTO pacraja

5.6. BisaumMmogeiicTBHE YacTUI U
HMOHU3HUPYIONIETO U3IYUYCHHUS C Bellle-
CTBOM

5.7. SInepHast sHEpreTUKa

5.8. TepmosiiepHbIE peaKIiy —
OCHOBHOW MICTOYHHK YHEPTUH 3BE3][

5.9. DileMeHTapHBIC YaCTHIIBL.
CraHgapTHas MOJICTh
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5.10.Onementsr  ¢usuku  TBepmoro | JIP 37 -39
Tena

JK3. OUJIETHI

2. OnucaHue nmoka3artejiei u KPUTEPUEB ONCHUBAHUSA KOMIIeTeHInii

Iloka3zaTenu Ounenka Kpurepuu
3HATh: oOyuaromuiics
OIIK-4 1) 3HaeT OCHOBHBIC 3aKOHBI (DU3HKH;

— OCHOBHBIE €CTECTBECHHOHA-
YYHBIE 3aKOHBI, COCTaBIISIO-
mue (QyHIaMEHT COBpPEMEH-
HOM TEXHUKU U TEXHOJIOTHUM;

OIIK-5

— pa3nuuHble GU3nUecKue u
MaTeMaTH4eCKUe MOJIEIH U
CTaHJapTHBIC TPOTPAMMHBIE
CpEeICTBA KOMITBIOTEPHOTO
MOJICIIUPOBAHUS, OCHOBBI
MPUKIIAIHBIX JUCLIHUILINH,

yMeTh:

OIIK-4

— mpuoOperaTh C IOMOIIBIO
WH(POPMAIMOHHBIX ~ TEXHOJIO-
i u HUCII0JIb30BaTh
B IMPAKTUYECKON  JIeSATEIbHO-
CTU HOBBIC 3HAHHS U YMEHHS,

OIIK-5

— AHaJM3UpOBaTh CBOU BO3-
MOKHOCTH, aJaliITUPOBATLCA K
U3MEHSIOINUMCS  YCIIOBHSM,
MEePEOLCHNBATh HAKOTICHHBIN
OIIBIT;

BJIAJeTh:

OIIK-4

— METO/1aMH MOUCKa U 00pa-
60TKH MH(OpPMAIK B HOBOM
MpeAMETHOM 00J1acTH;

OIIK-5

—  KyJABTYpPOW  MBIILICHUS,
0000maTh W aHAJU3UPOBATH
uH(pOpMAIIHIO, MTOCTaBUTh
1enb U BbIOpaTh MyTH €e JI0-
CTHKCHUS.

OCHOBHbIE (PM3NYECKHUE 3aKOHBI U JpY-
TH€ CBEACHUS, HEOOXOIUMBbIE IS
IPUMEHEHHs B KOHKPETHOM 00J1acTH;
2) ymeeT MpoBOAMUTH (PU3MUECKUI IKC-
IEpUMEHT, aHAJIU3UPOBaTh pe3ysbTa-
TBl OSKCIEPUMEHTAa C MpPUBICUYCHUEM
METO/I0B MaTeMaTHYECKOW CTaTUCTH-
KH; IPUMEHATH (PU3MKO - MaTeMaTHye-
CKHME METOAbl A IPOCKTUPOBAHMS
3a4YTEeHO U3JICTTUI ¥ TEXHOJOTMYECKHUX IMPOIeC-
COB B MAIIMHOCTPOCHUU C HpUMEHE-
HUEM CTaHJapPTHBIX MPOrPaMMHBIX
CPEACTB;

3) BiageeT OCHOBHBIMH METOJAMU
TEOPETUYECKOI0 M SKCIIEPUMEHTAJIb-
HOTO HCCIICIOBAaHUS (PU3UYECKUX SIB-
JIeHUH, HaBbIKAMU pa3pabOTKH HOBBIX
U TPUMEHEHHUS CTaHJapTHBIX TIPO-
IpaMMHBIX Cpe/ICTB Ha 0Oa3e (u3HKo-
MaTeMaTHYECKUX MOJIENIel B KOHKPET-
HOU IpeAMETHON 00JIacTH.

oOyyaromuiics

1) He 3HAeT OCHOBHbBIC 3aKOHBI (HHU3H-
KH;, OCHOBHBIE (PM3UYECKHE 3aKOHBI H
JpyTue CBEACHUs, HEOOXOAUMBIE JUIS
MPUMEHEHHsI B KOHKPETHOW 001aCTH;
2) He yMeeT MPOBOJAWUTH (PU3NUECKHI
HKCIEPUMEHT, aHAJTM3UPOBATH PE3YiTh-
TaThl 3KCIIEPUMEHTAa C MPUBJICUECHUEM
METOZIOB MaTeMaTHYeCKOW CTaTHCTH-
KU; IPUMEHATH (PU3UKO - MaTeMaTuye-
CKHE METOABI ISl TMPOSKTUPOBAHHS
He 324TeHO U3/ 1 TEXHOJIOIMYECKHX IMpOoIec-
COB B MAIIMHOCTPOCHHUU C TpPUMEHE-
HUEM CTaHJapTHHIX MPOrpaMMHBIX
CPEICTB;

3) He BlajgeeT OCHOBHBIMH METOJaMHU
TEOPETUIECKOTO M OIKCIIEPUMEHTAIb-
HOTO HCCIE0BaHUS (U3NYECKUX SB-
JICHWH, HaBBIKAMH Pa3pabOTKU HOBBIX
U TPUMEHEHHUS CTaHIAPTHBIX MpPO-
IrpaMMHBIX CpeACTB Ha 0a3e (usuko-
MaTeMaTHYeCKUX MOJEel B KOHKpeT-
HOM npeaAMEeTHOI 06s1acTH.
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[Iporpamma cocTaBieHa B COOTBETCTBHH C (pefiepabHBIM TOCYJapCTBEHHBIM 00pa30BaTeIb-
HBIM CTaHJApPTOM BBICIIET0 00pa3zoBanus 1o crenuansHoctd 23.05.01.65 HasemHubie TpaHcopTHO-
TexHoJornueckue cpenctna ot «11» aBrycra 2016 r. Ne 1022

s Haoopa 2016 roaa u yue6HbIM tiianoM OI'BOY BO «bpl'Y» mis ounoit popmbl 00ydeHHs OT
«03» uronst 2018 r. Ne 413, it 3aounoi hopmbl 00ydenus ot «03» uromnst 2018 r. Ne 413.

IIporpammy cocraBuiI:

Maxpo U.T'., k.d.-M.H., TOLIEHT

Pabouas nporpamma paccMoTpeHa U yTBepXkKAeHa Ha 3aceaHuU Kadeapsl GU3NKU

0T « » 20 r., mnporokoa Ne

N.o. 3aBenyromiero kadgeapoit Mud Mensenesa O.1.
COT'JIACOBAHO:

H.o. 3aBenyromiero Beimyckaromiei kagenpoii CJIM ®urypa K.H.
Hupexrop OubIMoTeKn Cotnuk T.D.

Pabouas mporpamma oo0peHa METOINYECKOH KOMUCCHEH eCTECTBEHHOHAYYHOTO (paKybTeTa

OoT « » 20 r., TIpOTOKOJ Ne

[Ipencenarens metoanueckoi komuccuu EH dakynbrera Bapnansu B.A.
COI''TACOBAHO:

Hauvansauk

y4e€0HO-METOIMYECKOTO YIIPABIICHUS Hexesen I'.I1.

Perucrpanuonnsiii Ne

85



