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1 EJb U 3AJAYM JUCHUATIIVHBI

[Iporpamma cocrtaBieHa B  COOTBETCTBHM ¢  TpebOoBanusimMu  DenepanbHOTO
rOCYJapCTBEHHOTO 00pa30BaTENIbHOTO CTaHIAapTa BBICHIET0 OOpa3oBaHHs - OakajaBpuaT IO
HarpaBieHuto noarotoBku 18.03.01 Xumuueckas texuonorus (PI'OC BO), pexomenganusMu
MeToauveckoli KOMHUCCHUH M HAaKOIUICHHOTO OIBITa MPENoJaBaHusl AUCHUILIUHBL Kadempoi
¢uzuku PXTY um. JI.U. Menneneesa. [Iporpamma paccuntana Ha U3y4eHUE Kypca B TEUCHHE
JIBYX CEMECTPOB.

Jucnuninna «®u3uka» OTHOCUTCA K 0a30BOH YacTH O0S3aTEIbHBIX IUCIUILUINH
yueOHoro rmaHa. [IporpamMma JUCHUIUIMHBI TPEANONAraeT, 4YTO OOydYaroIiuecs HUMEIOT
TEOPETUYECKYI0 U MPAKTUYECKYIO MOJATOTOBKY B paMKaX MIKOJIHHOW MPOTpaMMmbl 1Mo (pu3uke u
MaTeMaTHKe.

Heab AMCUMIUIMHBI — TPUOOpPETEHHE CTYJACHTAMU 3HAHUHM 10 OCHOBHBIM pa3JeiaM
(GU3UKK ¥ YMEHUIO IPUMEHSATH UX B JPYTUX €CTECTBEHHOHAYYHBIX JUCHUIUINHAX.

3ajauyn JUCHUILUIMHBI - PEIICHUS KOTOPBIX O0O0eCleYnBaeT JOCTHKCHHE IIENH, -
(dbopMupoBaHHE TpeACTaBIeHUN 00 OCHOBHBIX (U3NYECKUX 3aKOHAX TMPUPOIBI M METOAAX
TEOPETUYECKUX UCCICOBAHUA pAa3NHYHBIX (U3NYECKUX SBICHUH, a TaKXKe IOTyYCHHE
MIPEJICTABJICHHS O COBPEMEHHBIX IKCIICPUMEHTAIBHBIX METO/IaX HCCIIEIOBaHUS.

Huctumnuaa «®Du3nka» TpenojaeTcs BO BTOPOM H TpeTbeM cemecTpax. KoHTpomib
yCIIEBAEMOCTH CTYACHTOB BEJETCS 110 MPUHSATON B YHUBEPCUTETE PEUTHHTOBOM CHCTEME.

Pabouass mporpamma JAHCHUIUIMHBI MOXET OBITh peaqu30BaHa C MPUMEHEHHEM
ANEKTPOHHBIX 00pPa30BATENBHBIX TEXHOJIOTUNA M AJIEKTPOHHOTO OOYYEHUS IOJTHOCTBIO WU
YaCTHYHO.

2 TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUIIJINHBI

W3yueHne NUCHMILIMHBI HAMpPaBJICHO Ha MPHOOPETEHUE CIICAYIOUIMX KOMIeETeHUUH W
HHAUKATOPOB MX J0CTHKCHUS:

Oﬁl[l@ﬂpO(l)eCCI/IOHaJIBHbIe KOMIICTCHIUH 1 HHAUKATOPbI UX TOCTUKCHUA:

HaumenoBanune
KaTeropuu Ko u HauMeHoBaHUE MHIMKATOpa
P Kon u saumenosanue OIIK A A P
(rpymier) noctmxenus OITK
OIIK




OIIK-2.4. 3naeT Gu3nvecKkue OCHOBBI
MEXaHHKH, PU3uKU KoneOaHui 1 BOJH,
ANEKTPUYECTBA U MATHETU3MA,
ANEKTPOAUHAMUKH, CTATHCTUYECKON
(U3HUKY ¥ TEPMOJUHAMHKY, KBAHTOBOM
busuKy.

OIIK-2. Cniocoben OTIK-2.7. YMeeT pelath TUIOBbIE

UCTIOJIb30BATh
3aJ]auu, CBSI3aHHbIE C OCHOBHBIMH
MaTeMaTH4ECKHUE,
EcrecTBenHo- pazzaenamu (PU3KKH, UCTIOJIb30BATh
¢busnueckue, PU3NKO-
Hay4Has ¢du3nveckue 3aKOHbBI PU aHAIH3E U
XUMHUYECKHE, XUMUIECKHE o
MIOArOTOBKA peneHnH mpodaeM mpodeccHoHaTbHON
METOJBI ISl peIIeHHs 3a/1a4
npodeccuoHaTbHON ACATEIILHOCTH.
p OIIK-2.11. Bnaneer MmeTomamMu
JeSITeTbHOCTH.

npoBeAeHUsT PU3NIECKUX U3MEPEHUH,
METOAaMHU KOPPEKTHOU OLIEHKH
MIOTPELIHOCTEN IPU ITPOBEACHUU
(U3NIECKOTO IKCIIEPUMEHTA.

B pesynbrare u3ydeHus: AUCHUILUIMHBI CTYACHT OakajiaBpuaTa JOJKEH:

3uamo:

- ¢u3nUecKue OCHOBBI MEXaHUKH, (U3MKU KOJeOaHWH M BOJH, AJIEKTPUUYECTBA M MarHeTH3Ma,
AJIEKTPOAMHAMUKY, CTATUCTHYECKOW (U3MKUW U TEPMOIMHAMUKH, KBAHTOBOW (PU3HMKH; CMBICI
(byHIaMEHTAIBHBIX (U3NYECKUX 3aKOHOB, NMPUHIMIIOB M TOCTYJAaTOB; UX (POPMYJIUPOBKU U
IPaHMIIBI TPUMEHUMOCTH; CBSA3b LIIMPOKOTO Kpyra GU3UYECKUX SBICHUN C (hyHIaMEHTaIbHBIMH
OPUHIUIAMA M 3aKOHAMH (PU3MKH; OCHOBHBIE METOJBI pELICHHS 3a7ad IO OINUCAHHUIO
(bu3nUecKuX SBICHHIA; METOABI 00OPAOOTKH pe3yIbTaTOB (PU3UUIECKOT0 SKCIIEPUMEHTA.

Ymems:

- TPUMEHSTh TEOPETUYECKHE 3HAHUS M HKCIEPUMEHTAIbHBIE METOJbl HCCIEAOBAaHHS MpU
peneHnH MpoecCHOHANBHBIX 3a/1a4; MPOBOAUTH PacUEThl, OCYIIECTBISATh AHAJIU3 U HA OCHOBE
3TOr0 Jienath OOOCHOBAaHHBIC BBIBOJBI, AHAIM3UPOBATH pE3yNbTaThl HAOMIOACHUN H
HKCHEPUMEHTOB C TNPUMEHEHHEM OCHOBHBIX 3aKOHOB M NPUHIUIIOB (PHU3HUKH; ONPEAEIATH
XapakTep (HU3UYECKUX IMPOIECCOB IO KOMIUIEKCY SKCIEPUMEHTANbHOW HH(pOpPMALUN IpH
MIOMOIIY Tpa(uKOB, TAOIHIl U YPaBHEHUH; IPEACTABIATH 00pa0OTaHHYIO SKCIIEPUMEHTAIBHYIO U
TEOPETUYECKYIO0 HH(OPMAIIHMIO B YCTHOM M MMCbMEHHOM (hopMe, B TOM YHUCIIE C UCTIOIb30BaHUEM
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTUN

Braoemy:

- HaBBIKAaMHU Pa0OTHI C MIUPOKUM KPYroM (pu3nyeckux mpuOOpoB M 00OPYIOBaHUS; HaBBIKAMU
00OCHOBAHUS CBOUX CYKJCHUI U BBIOOPA METOA UCCIIETOBAHMS.




3 OB BbEM JIJUCIUILINHBI U BUJIbl YYEBHOM PABOTHI

Beero CemecTtp
Bun yueOHoOM paboTh 2
3E Axan. 3F Axan. 3E Axan.
4. 9. 9.
OO0mast TpyA0EMKOCTh TUCITUTUTHHBI 12 432 6 216 6 216
KonTakTHas padora — ayiuTopHbIe 3.6 128 1.35 48 2.25 80
3aHSITHS:
B TOM 4HCJe B (popMe NMPAKTHYECKOH
NMOJATOTOBKH (MPH HAJHYHH) ) ) ) ) ) )
Jlexuuun 1.35 48 0.45 16 0.9 32
B TOM 4HCIe B (hOpMe MPAKTHIECKON - - -
HOATOTOBKH (IIPU HAJUYKH) ) i i
[Tpaktuueckue 3ausarus (I113) 1.35 48 0.45 16 0.9 32
B TOM 4HCIIe B (hOpMe MPaKTHIECKON - - -
MOATOTOBKHU (ITPU HAJIIMYUH) ) i i
JlaGopatopusbie padotsl (JIP) 0.9 32 0.45 16 0.45 16
B TOM 4HCIIe B (hOpMe MPAKTHIECKON - - -
MOATOTOBKH (IIPU HAJIMYHUH) ) i i
CamocrosiTesbHas pabora 6.4 232 3.6 132 2.8 100
KonTakTHas camocrosiTenbHas paboTa - - -
CaMocCTOsATENbHOE N3yUYEHUE PA3/IEIO0B 6.4 232 3.6 132 2.8 100
JUCIATLTAHBI
Buabl KoHTpOJIA:
3auem ¢ oueHkou - - - - - -
JK3aMeH 2 72 1 36 1 36
KonTakTHas pabota — mpoMexyTodHas 0.8 0.4 0.4
aTTecTanus 2 1 1
IToaroroBka K 9K3aMeHY. 71.2 35.6 35.6
Bua MTOroBOro KOHTpOJIf: IK3aMeH IK3aMeH
Beero Cemectp
Bun yueOHOM paboTh 2
3E Actp. 3F Actp. 3E Actp.
4. 9. 9.
OO0mast TpyA0EMKOCTh TUCIUTUTHHBI 12 324 6 162 6 162
KonTakTHas padora — ayiuTopHbIe 3.6 9 1.35 36 225 60
3aHATHS:
B TOM 4HucCJIe B (popMe NMPAKTHYECKOH
NMOJATOTOBKH (MPH HAJTHYHH) ] ) ) ) ) )
Jlexuun 1.35 36 0.45 12 0.9 24
B TOM 4HCIIe B (hOpMe MPAKTHIECKON - - -
MOATOTOBKHU (ITPU HAJIIMYUH) ) i i
[Tpaktuueckue 3ausarus (I113) 1.35 36 0.45 12 0.9 24
B TOM 4HCIIe B (hOpMe MPAKTHIECKON - - -
MOATOTOBKHU (IIPU HAJIMYHUH) ) i i
Jlaboparopusie pabots (JIP) 0.9 24 0.45 12 0.45 12




B TOM 4HCIIe B (hOpMe MPAKTHIECKON - - -
MOATOTOBKHU (IIPU HAJIMYHUH) ) i i
CamocrosiTesbHas pabora 6.4 174 3.6 929 2.8 75
KonTakTHas camocrosiTenbHas paboTa - - -
CaMocCTOsATENbHOE N3yUEHUE Pa3/IEIO0B 6.4 174 3.6 09 2.8 45
JUCIATUTAHBI

Buabl KOHTpOJIA:

3auem ¢ oueHkou - - - - - -
JK3aMeH 2 54 1 27 1 27
KonTaktHas paboTa — mpoMexyTodHas 0.6 0.3 0.3
arTecTanus 2 1 1
IToaroroBka K 3K3aMeHY. 53.4 26.7 26.7
Bua uTOoroBoro KOHTpoJIA: IK3aMeH IK3aMeH




4 COAJEP KAHUE JUCIHHUIIVINHbI

4.1 Paszaesbl JUCHUIIIMHBI U BUABI 3aHATHH 1715 CTYACHTOB OYHOI'O OTACJICHUA

AxkazeM. 4acoB

Ne
n/n

Pa3gen aucMNIMHBI

Bcero

B T.4. B
dopme
np. NOAar.
(mpu
HAJTUYHH)

Jlek-
1107001

B T.4. B
popme
Tp. MOAT.
(npm
HAJIUYUN)

IIpak.
3an.

B T.4. B
¢opme np.
noar. (nmpu
HAJTUYHH)

Jlao.
pabo-
ThI

B T.4. B
popme
Tp. MOAT.
(mpu
HAJTUYUN)

Cam.
padora

Pa3zgen 1. ®usnueckye 0CHOBBI
MEXaHUKH.

68

44

1.1

[Ipenmer kunematuku. [lepemenienue,
CKOpOCTb, yckopeHue. Kunemaruueckue
XapaKTEPUCTUKU BpalaTeIbHOTO
JIBHOKCHHUS.

17

11

1.2

3akoHbl HpioTOHA. 3aKOH BCEMUPHOTO
TATOTEHUS. 3aKOH BCEMUPHOI'O TATOTEHUS.
JIBr>KeHue Tesa ePEMEHHOU MacChl.
VYpasHeHnus Memwmepckoro. Popmyia
ITnonkoBcKorO.

17

11

1.3

Ypyruii 1 Heynpyrui yaapsl apos.
MoOMEHT uHepLUU MaTEPUAIBHON TOUYKH U
TBEPJOTO TeA.

17

11

1.4

Kunemarrka rapMOHHYECKUX KOJIEOaHHH.
HuddepennunansHoe ypaBHEHHE
rapMoHUYecKux konebanuii. [lonstue o
3aTyXalIUX U BBIHYKIECHHBIX
Kosiebanusx. BonHoBoe ABMKEHHE.
BosHbI Ipo10IbHBIE M IONEPEYHBIE.

17

11

Paznen 2. OcHOBBI MOJIEKYJISIPHOM
(pusuku.

62

44




2.1

DNeMEeHThI TEPMOJUHAMUKHI 1
¢busnueckoil kKuHeTHKU. M 1eanbHbIi ras.
Pacnpenenenue bonbimana u ero
obmedu3ndeckuii cMpici. PeanbHbli ras.
YpasHeHue Ban-nep-Baanbca.

21

15

2.2

TepMoanHaMU4YeCKUl METO B PU3UKE.
PasHoBecHbIe cocTosuusa. Hauana
tepMmoanHamMuku. L{ukisl. DHTponus U ee
CTaTUCTUYECKOE TOJIKOBAHHE.

21

15

23

SBnenue nepenoca. quddysus. 3akon

®uxka. TennonpoBoAHOCT. 3aK0H Dypre.

BuyTpeHHee TpeHue (BS3KOCTh). 3aKOH
HeroToHa.

20

14

Pa3nea 3. DiieKTpocTaTHKA H
MOCTOSIHHBIN YJIEKTPHYECKUH TOK

50

44

3akoH Kynona. Teopema
Octporpaackoro-I'aycca. Jlumnons.
JIM3JIEKTPUKH B 3JIEKTPOCTATHYECKOM
T0JIE.

50

44

Pasznen 4. DiiekTpomarHeTusm.

52

=

30

3akon Amrnepa. 3akoH buo-Casapa-
Jlannaca. Cuna Jlopenna

27

15

4.2

MarneTuku. DJIeKTpOMarHuTHas
MHAYKIMs. YpaBHeHHe MakcBea.

25

15

Pasgea 5. OnTuka.

59

35

5.1

Wutepdepennys BonH. Judpakuus BoH.

[Tonsipusanus BOJIH.

23

15

52

TemnoBoe uznyuenue. 3akoH Kupxroda.
I'unoresa I1nanka. KBantoBoe
00BSICHEHHE TEIJIOBOTO U3ITyUEHUSI.
D¢ddext Komnrona.

18

10

53

SAnepnas monens atoma. Iloctynarsr
bopa. Atom Bonioposa no bopy

18

10




Pa3zgen 6. Di1eMeHTHI KBAHTOBOM
(pusuxku

69

12

16

35

6.1

I'nnoresa ne bpoinsa. BoiaHoBoe
ypaBHenue lllpeaunrepa 1
CTallMOHAPHBIX COCTOSHUN. OTBITHI
[lIrepHa-I epnaxa.

20

10

6.2

MHOT031eKTPOHHBIH aToM. DPPeKT
3eemana. [Tpunuun Iaynu. KBantoBsie
CTaTHUCTHUYECKUE pacipeneiacHus bose-

Olinmreiina u @epmu-/lupaka. ©OHOHBI.

3akonsbl Jlebast 1 DWHINTECHHA.

24

10

6.3

XapaKTepUCTUKH A1pa: 3apsl, Macca,
SHEPrus CBSI3U HYKJIOHOB. SlnepHble
peakuuu. dyHnaMeHTaNbHbIE
B3alMOJECICTBUS U OCHOBHBIE KJIaCChI
AJIEMEHTAPHbBIX YaCTHIL.

25

15

nToro

360

IK3aMeH

72

nToro

432




4.2 Conepxxanue pa3iesioB IUCHUIITHHBI
Pasnen 1. ®dusnyeckne 0CHOBbI MEXaHUKH.
1.1. Coneprxanue noapasnaena:
[Ipenmer ¢usuku. Metoasl (U3NYECKOTO MCCIEIOBAHUS: OIBIT, TUIOTE3a, SKCIEPUMEHT,
teopus. Ilpenmer kuHemaruku. Ilepememienue, ckopocTh, yckopeHue. Kunemartnueckue
XapaKTEPUCTUKYU BPALLATEILHOTO IBHKEHUS.
1.2. Coneprxanue noapasnaena:
3akonbl HploToOHa. 3aKOH BCEMUPHOIO TATOTEHUS. 3aKOH BCEMUPHOIO TATOTEHHUsA. [IBU)KEHHE
Tejla IEPEMEHHON Macchl. Y paBHeHus Memepckoro. @opmyia L{nonkosckoro.
1.3. Coneprxanue noapasnaena:
Ypyruii 1 Heynpyruil yaapsl mapos. MOMEHT HHEpLIUU MaTepUaIbHOW TOYKU U TBEPAOIO TEa.
1.4. Coneprxanue noapasnaena:
Kunemartuka rapmoHuueckux kojeOanuil. J(uddepennmansHoe ypaBHEHHE TapMOHHYECKUX
kosnebanuii. IloHsATHE O 3aTyXalooUIMX W BBIHYXIEHHBIX KojeOaHUsIX. BoiHOBOe IBMXKEHHE.
BoHbl Ipo0IbHBIE U IONIEPEYHBIE.
Pasnea 2. OcHOBBI MOJIeKYISIPHOH QU3NKH.
2.1. Coneprxkanue nojpaszena:
DOneMeHThl TEPMOAMHAMUKM M (U3MUecKoil KuHeTHkH. MpeanbHblii ra3. Pacmnpenenenue
Bonpimana u ero obmedusndeckuii cMmpeici. PeanbHblil ra3. YpaBHenune Ban-nep-Baannca.
2.2. ConeprkaHue nojpaszena:
Tepmoaunamuueckuid metox B (usuke. PaBHOBecHble cocTostHMsA. Hauama TepMoauHAMUKH.
[{ukiel. DHTpOIUS U €€ CTATUCTUYECKOE TOIKOBaHHE.
2.3. ConeprkaHue nojpaszena:
SIBnenune nepenoca. Jquddysus. 3akon ®uka. TermonpoBogHocTs. 3akoH Pypre. BHyTpeHHee
TpeHue (BA3KOCTh). 3akoH HbroToHa.
Pasnea 3. DiIeKTPOCTATHKA M NOCTOSIHHBIN 3JIEKTPUYECKHI TOK.
3.1. Coneprkanue noapasnaena:
3akon  Kymona.  Teopema  Octporpanckoro-l'aycca.  Junone.  JIMdneKTpuku B
ANEKTPOCTATUYECKOM I10J1€
Pa3zpnen 4. DiiekTpoMarHeTusm.
4.1. Coneprxanue noapasziena:
3axoH Amrnepa. 3akoH buo-Casapa-Jlannaca. Cuna JlopeHua.
4.2. Coneprxanue nojapasziena:
Marsnetuku. DneKTpoOMarHuTHas HHAYKIMs. Y paBHeHe MakcBeiia.
Pasnea 5. Onruka.
5.1. Coneprkanue noapasnaena:
Wutepdepennus BonH. Judpaxuus BonH. [lonspusamnus BoH.
5.2. Coneprkanue noapasjaena:
TennoBoe u3nyuenue. 3akon Kupxroga. I'nnoresa [Tnanka. KBantoBoe 00bsCHEHHE TEIIOBOTO
uznydenus. I ekt KommnroHa.
5.3. Coneprkanue noapasnaena:
Anepnas monens aroma. IToctynarsl bopa. Atom Bonopoaa o bopy.
Pasnen 6. DiieMeHTBI KBAaHTOBOM (pu3nKH.
6.1. Coneprkanue noapasnaena:
I'mnoresa ne bpoinsa. BomnoBoe ypaBHenue lllpeaunrepa misg CTalMOHApPHBIX COCTOSHMM.
Omnprtel lTepHa-I'epaaxa.
6.2. ConeprkaHue noapasjaena:
MHoroanekTpoHHbii atoM. Dddext 3eemana. [Tpunnun Ilaynu. KBanToBble craTHCTHYECKHE
pacnipenenenust boze-Oiinmmreitna u ®epmu-Aupaxa. @ononsl. 3akonsl Jlebas u DWHIITEHHA.



5. COOTBETCTBHME COJAEPKAHUSA TPEBOBAHUAM K PE3YJIbTATAM OCBOEHUSA JUCIUIIJIMHBI

Paznen | Pasmen | Pasmen | Paspen | Paspen | Paznmen
Ne B pesynbrare 0OCBOCHUS IUCIUILTUHBI CTYAEHT JTOJDKEH: 1 ) 3 A 5 6
3HaTh: (nepeuens usz n.2)

1 (u3MUYeCKre OCHOBBI MEXaHHKH, (PU3UKHU KOIEOAHUU M BOJH, HIEKTPUUYECTBA U MAarHeTU3Ma, n n n n n n
AJIEKTPOAMHAMUKH, CTATUCTUYECKON (PU3UKHU U TEPMOIUHAMUKH, KBAHTOBOH (pr3HKH;

) CMBICNT  (PYyHAAMEHTAIBHBIX (U3NYECKUX 3aKOHOB, MPHUHLMIIOB U TMOCTYJaTOB; HX . . . 4 . .
(hOpMYJIUPOBKH ¥ TPAHUIIBI TIPUMEHUMOCTH;

3 CBSI3b IIUPOKOTO Kpyra (GU3NYECKUX SIBICHUU C (PyHIAaMEHTAIBHBIMU MPUHIUNIAMH | . . . 4 . .
3aKOHaMH (DU3HKH;
OCHOBHBIE METOJIbI PEUICHHUS 3a7a4 110 OMUCAHUIO (PU3NYECKUX SIBIICHUI, + + + + + +

5 METOJIbI 00pa0OTKH PE3YILTATOB (PUINIECKOTO IKCIIEPUMEHTA. + + + + + +

Ymets: (nepeuens usz n.2)

6 NPUMEHATh TEOPETHUYECKUE 3HAHMUA W HKCIEPUMEHTAIbHbIE METOJbl HCCIICAOBAHUS TPU n n n n n n
peneHnH mpodeCCUOHATBHBIX 3a1a4;

7 MPOBOJUTH PACYETHI, OCYLIECTBIATh aHAJIM3 W Ha OCHOBE 3TOrO JieNaTh OOOCHOBAaHHBIE n n n n n n
BBIBO/JIBI;

3 aHAJM3UPOBATh PE3yNbTaThl HAOMIOJCHUA M SKCIEPHUMEHTOB C MPUMEHEHHEM OCHOBHBIX n n n n n n
3aKOHOB U MPUHIIUIIOB (PU3HKH;

9 OTpENeNIATh XapakTep (U3NYECKUX IPOLECCOB IO KOMIUIEKCY OKCIEPUMEHTAIbHON n n n n n n
uHpOpPMALKY TIPU IOMOLIH I'paUKOB, TAOIHUIl U YPaBHEHUH;
NPEJCTaBIATh 00pabOTaHHYIO SKCHEPUMEHTAIbHYI0 M TEOPETUYECKYI0 HH(POpPMALHUIO B

10 YCTHOH M THUChbMEHHOW ¢opMe, B TOM 4YHCIE C UCIHOJIb30BAHUEM COBPEMEHHBIX + + + + + +
KOMITBIOTEPHBIX TEXHOJIOTHA.

Bnaaners: (nepeuens usz n.2)
11 HaBBIKAMHU Pa0OTHI C IIUPOKUM KPYroM (hru3nYecKux NpudbopoB 1 000pyIOBAHHUS; + + + + + +
12 HaBbIKaMU 00OCHOBAHUSI CBOMX CYXKICHHI U BEIOOpA METO/1a UCCIICTOBAHHSL. + + + + + +




B pesynbrate 0cBOGHHS ANCHUILIMHBI CTYACHT JOJDKEH NPHUOOPECTH CIeayIoIue (KaKue) KOMRemenyuu u WUHOUKAmopol Ux 00CHUNCEHUA:

(nepeuens u3 n.2)

Kox wm HamMmeHOBaHMe
OIIK
(nepeuens u3 n.2)

Kon u
uz n.2)

HauMeHoBaHue nHAuKaTopa noctu:kenus: OIIK (nepeuens

13

14

15

OIIK-2. Cniocoben
UCIIOJIb30BATh
MaTeMaTu4ecKue,
¢busnueckue, PU3NKO-
XUMHUYECKUE, XUMHYCCKHE
METOJIBI JIJISl PELICHUS 3a1a4
npodeccrnoHaIbHOM
JEATEILHOCTH.

OIIK-2.4. 3naet (puznyeckre OCHOBBI MEXaHUKH, (PU3UKH
KoJIeOaHUH M BOJIH, 3JICKTPUYECTBA M MAarHETU3Ma,
3JIEKTPOAMHAMUKH, CTATHCTUYECKOHN (PU3NKH 1
TEPMOJIMHAMHKH, KBAHTOBON (PH3HUKH.

OIIK-2.7. YMeet pemiaTh TUIOBBIE 3a/1a4d, CBSI3aHHBIE C
OCHOBHBIMHM pa3zienamu (GU3NKH, UCTIONIb30BaTh (PU3HUECKUE
3aKOHBI TIPU aHAJIM3€ U PEUICHUU Mpo0IeM
npoeCCUOHATLHON 1EATEIbHOCTH.

OIIK-2.11. Bnaneer MeTogamMu MpoBEACHUS (PU3UUECKUX
U3MEPEHUM, METOJAMU KOPPEKTHOM OLIEHKH IOTPEIHOCTEN
IIPU IPOBEIEHUH (PU3MUECKOTO IKCTIEPUMEHTA.







6 IPAKTUYECKHUE U TIABOPATOPHBIE 3AHATUSA

6.1 IlpakTn4yeckue 3aHATUSA

IIpuMepHbIe TeMbl NPAKTHYECKHX 3aHATHIA M0 TUCHUTIMHE.

o/

Ne paznena
JUCIIATIIMHBI

TeMbl IPaKTUYECKUX 3aHATUN

Yacel

Hekoropeie cBenenus o cucremax eauHull. ITopsnok pemeHus
¢usnueckux 3anad. Kunemartuka. BexTopHas M KoOpAWHATHas
dbopmMbl  omucaHMs ~ JBW)KEHUS ~ MaT€pHaJbHOM  TOYKH.
Kunemarnueckue ypaBHeHus JBwxkeHus. KpusonuseiiHoe
nBuwkeHne. HopmanpHOe UM TaHT€HUUANbHOE  YCKOPEHUS.
KuHeMaTndeckue XapakTepUCTUKH BPAIaTEIbHOIO JBUKCHHUSL.

Junamuka. Bropoi 3akoH HproroHa. JIBukeHME Tena IMoJx
JIEWCTBUEM BPEMEHHOM CHIIBL. JIBHKEHHE TEna MEepPEMEHHON
Macchl. 3aKOH COXpaHEeHMsI uMIlyibca. Heympyroe u ympyroe
CTOJIKHOBEHHE MIApPOB. 3aKOH BCEMHUPHOIO TATOTEHUS. 3aKOH
I'yka. Cunbl Tpenus. PaGoTa mocTOsSHHON M EpEeMEHHOMN CHIIBI.
Kunernueckass u moTeHIMaIbHAST SHEPTUU. 3aKOH COXPAaHEHUS
SHEPIrUU B MEXAHHUKE.

JluHamMMKa ~ BpalaTeNbHOro  ABMKEHUsA. (OCHOBHOM  3aKOH
JUHAMUKH  BpalaTeJIbHOIO ABWXKEHUSA. MOMEHT WHEpPLHH.
Teopema  IlteitHepa.  3aKOH  COXpaHEHMS  HUMILYJIbCa.
Kunernueckass sHepruss  Teja,  BpalLAIOLIETOCS  BOKPYT
HEINOABUKHOU OCH.

Kunemartuka rapMOHUYECKUX KoJIeOaHUH. JuHamuka
rapMOHUYECKUX KoJIeOaHUH. Dusnueckuin MasITHHUK.
3aryxaromuye 1 BoIHYX/ICHHbIE KOJIeOaHMsl.

OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO-KMHETUYECKON TEOpUU IS
uaeanbHoro rasa. Pacnpenenenus boinsnmana. bapomerpudeckas
¢dopmyna. Pacipenenenune Makcesia.

IlepBoe Hauano TEpMOJMHAMUKA M TPUMEHEHHUE €ro K
u3omnporeccaMm. TerioeMKOCTh HIealbHOro ra3a. AnuadaTHBIN
npouecc. Bropoe Hawamo TtepmoauHamuku. Iluxn Kapso.
DHTponusl.

SIBnenune nepenoca. Auddysusa. TermonpoBogHoCTs. Bs3kocTs.
Peanbublii ra3. VYpaBHenue Ban-nep-Baanbca. Kpuruueckoe
COCTOsIHME BellecTBa. MpeanpHas JKMIKOCTb. Y paBHEHUE
Hepa3pbIBHOCTH. 3akoH bepnymnu. @opmyna Toppuuenu.

B3aumopeiictBue  ToueuyHbIXx  3apsAoB.  3akoH  Kynona.
HanpskeHHOCTP M IOTEHIMAI  DJIEKTPOCTATUYECKOTO  IIOJIA.
[IpyHuMI Cynepno3unuu 3NIEKTpocTaTHYecKux mnoseld. CBA3b
NOTEHLIMaja € HanpsKkeHHocThlo. Teopema OcTporpaiackoro-
l'aycca m nmpumeHeHue ee K pacuery JJIEKTPUYECKUX IIOJIEH,
00JIaJa0IUX CUMMETPHEH.

MarsuTHOE 10JI€ ¥ €r0 XapaKTepUCTUKU. [IpuMeHenue 3akoHa
buo-CaBapa-Jlamiaca u Teopemsl 0 HIUPKYJISALNN K pacueTy
MArHUTHBIX MOJIEN.

10

3akoH Amriepa. MarHUTHbBIII MOMEHT KOHTypa ¢ TokoM. KoHTyp
C TOKOM B MarHUTHOM II0JIE.

11

Cuna HopeHua. ,HBI/I)KCHI/IG 3apSAKCHHBIX YaCTUL, B MAarHUTHOM
I10JIC.

12

MarsuTHbINA DOTOK. PaboTa cuil MAarHUTHOTO I0JIS. 3aKOH




AJEKTPOMArHUTHOM UHAYKIMU. CaMOUHIYKIHUS.
NHIYKTUBHOCTS.

13 Wutepdepennus cera. MHTepdepeHIMs B TOHKUX IIJICHKAX.

14 Konbua Hetorona. MaTepdepomeTpsl.

15 Hudppakmuss  ceetra. Metong 30  @penens. Audpaxmus

16 @paynrogepa ot ogHol menu. JndpakimoHHas pemerka.

17

ITonapuzanus ceera. 3akoH bproctepa. 3akon Maitoca.

[V NV, NV, NV, RV, NV,
[\SNE\ORE\ORE ORI SR\

18

TenmoBoe  m3nydeHne.  CHeKTpalbHBIE  XapaKTEPUCTUKH
TeoBoro wusny4deHus. 3akoH Credana-bonpiMana. 3akoH
cMmeleHus Buna. Pacnipenenenne sHepruu B CEKTPE U3ITyUEHUS
abCOJIIOTHO YEPHOT'O TeJIa.

19 6

Buemnunit - poroaddexr. Dpdext Kommnrona. TopmosHoe
n3nyueHue. Atom Bojopojna mno bopy. BonHoBble cBoMcTBa
YaCTHULL. Hudpakius AJIEKTPOHOB. CootHomeHus
HEONIPENEICHHOCTEN.

20 6

MukpodacTiuiia B OECKOHEYHO TIIyOOKOH, MPSIMOYTOJIBHOM
21 6 MOTEeHIHANBHOM sAMe. [loTeHnnanbHas crynens. [loTeHImanbHbIi 2
Oapwep.

MHoro3neKkTpoHHbIN atoM. BekTopHast Mojiens atoMa. ATOMHBIN
TepM. MynbTUIUIETHOCTE.  MAarHuTHBII  MOMEHT  aToMa.
MarauTHbelii MOMEHT aToMa. ATOM B MarHUTHOM nojie. ONBITHI
[lIrepHa-I epnaxa.

22 6

Pacnpenenenne ®epmu-/lupaka. BeIpokKICHHBIA SIEKTPOHHBIN

23 6 ra3 B kpucrayuiax. JHeprust @epmu. Temneparypa Pepmu.

KBaHTOBas Teopus TEMJIOEMKOCTH TBEPABIX TEN M0 DWHUITEHHY
u Jlebaro. Xapakrepuctuueckue TtemmepaTtypsl. I[lpenenbHblii
3akoH [leOas. DOHOHBI. DIEeMEHTHl SIACPHOU  (PHU3UKH.
Jlosumerpusi.

24 6

6.2 JIaGopaTopHble 3aHATHS.

BrimonHenune 1abopaTOPHOTO MpakTHKyMa CIIOCOOCTBYET 3aKpeIUICHUIO MaTepuaa,
u3ydaemMoro B aucuuiuiMHe «®usMka», a TakkKe [JaeT 3HaHUsA O METOJAMKAX IPOBEIEHUS
HKCHEPUMEHTAIBHBIX MCCIEI0BATENbCKUX pabOT M MX aHajM3e, a TaKKe OCYIIECTBICHHS
pacuera CTaTUCTHUUYECKHUX XapaKTEPUCTHK C LIEJBIO ONPEAEICHUS MOTPEIIHOCTEW MPOBEACHHBIX

3KCIIEPUMEHTOB.

MaxkcumanbHOE KOJHMYECTBO OayioB 3a BBIOJHEHHE JIAOOPATOPHOIO MPaKTHKyMa
coctaBysieT 32 Oamna (MakcuManbHO To 4 Oamna 3a Kaxayr paboty). KommuectBo pabot u

0aJuI0B 3a KaXKIyI0 pabOTy MOKET OBITh H3MEHEHO B 3aBUCUMOCTH OT MX TPYJOEMKOCTH.

[Tpumeps! 1abopaTOPHBIX PadOT U MOAYJIH, KOTOPHIE OHU OXBAaTHIBAIOT

No Ne paznena
HaunmenoBanue 1abopaTopHbIX paboT Yacel

/1 | QUCLUILINHEI

1 1 OmnpeneneHrue BpeMEHU COYAApPEHUS LIAPOB M BEIMYHUHBI KOI(P(PUIIMEHTOB 4
BOCCTAHOBJICHHSI CKOPOCTHU M SHEPTHH.

) 1 [TpoBepka 3aKOHA COXpPaHEHUS HUMIyJbCa  MpPH YIPYTrOM U HEYIPYrom 4
yJape AByX IIapoB.

3 1 OmnpeneneHne MOMEHTa HMHEPLUUHU Tela, JBHXKYLIErocs IO HAKJIOHHOMN 4
IIJIOCKOCTH.

4 1 V3yuenne TMHAMUKY BpalaTeabHOro nBmxkeHus. Mastauk ObepOeka. 4




5 1 Omnpenenenue yCKOpeHUsI CBOOOIHOTO MAaJICHUS C MOMOIIbIO 000POTHOTO 4
MasiTHUKA.
6 1 Omnpenenenue JIMHEHHBIX pa3MepoB 00bEMA, MacChl, INIOTHOCTH Tela. 4
7 1 [IpoBepka OCHOBHOTO 3aKOHAa JTWHAMUKHM BpPALIATEIbHOTO JBMKEHUS 4
TBEPAOIO TEJA.
8 1 M3mepenne MEXaHUKH KOCOr0 U MPSIMOTO yaapa (KOMIIbIOTEpHAsi MOJIENb). 4
9 1 Mastauk MakcBesia. (peajgbHas MOJEIIb) 4
10 1 MasTHuk MakcBesuia. (KOMIIBIOTEpHAsl MOJIENbD). 4
11 1 Pu3HYECKUl MasiTHUK. 4
12 1 MeTtoa KpyTUIIBHBIX KOJIeOaHuil. 4
13 2 [Toctpoenne (QyHKIMM pacnpeneneHus CIy4alHOW BETUYMHBI 10 4
pe3yJbTaTaM 3KCIEPHUMEHTA.
14 2 Omnpenenenue mnokasatens aguadaThl METOJIOM U3MEPEHHsS] CKOPOCTH 3BYKa 4
(KOMIBIOTEPHAS. MOJIEND).
15 2 N3yuyeHune BA3KOCTU CPEMBbL. 4
16 2 W3mepenue ko3¢ duienTa BI3KOCTH BO3AyXa (KOMIIBIOTEPHAsE MOJIEIIB). 4
17 2 W3mepenue kod¢huIeHTa BI3KOCTH BO3yXa U APPEKTUBHOTO TUaMeTpa 4
MOJICKYJIBI T'a3a KalWJUISIPHBIM CIIOCOOOM.
18 2 Onpenenenne BA3KOCTH XKUAKOCTH MeTo oM CTOKCa. 4
19 3 HccnenoBanue 31€KTPOCTATUUECKOTO IMOJSI METOIOM 3JIEKTPOIUTHUECKON 4
BaHHBI.
20 3 Onpenenenue EMKOCTM  KOHJEHCATOpa METOJOM  OaUTMCTHYECKOTO 4
rajJbBaHOMETpA.
21 3 HccenenoBaHue 3JIEKTPOCTATUYECKOTO OISl TOYEYHBIX 3apsI0B. 4
22 3 HccenenoBaHue 3JIEKTPOCTATUYECKOTO TOJIS. 4
23 3 DIEKTPUUYECKOE M0JI€ TOUEUHBIX 3apsI0B. 4
24 3 Teopema Octporpanckoro — l'aycca st 37€KTPOCTATUUECKOTO TOJIA B 4
BaKyyMe.
25 4 MaruutHoe nose 3eMIIn. 4
26 3;4 VY nenpHOE 3apsj anekTpoHa. MaruuTHast pOKycHpOBKa. 4
27 4 MarsuTHOE€ 1oJe. 4
28 5 Wutepdepenmms ceera. Onpit FOHTA. 4
29 5 Judpaxims cBera Ha OTMHOYHOM 1IeNU M JUPPAKIMOHHOM pemETKe. 4
30 5 Omnsit FOHra. 4
31 5 OmnsiT HeloTOHA. 4
32 6 M3ydyeHne 3aKOHOB TEIJIOBOrO U3JIy4eHHUs. SIpKOCTHBIN ITUPOMETP. 4
33 6 DoTtodddexrT. 4
34 6 Bremnuii porosddexr 4

CamocrostenbHas paboTa MPOBOIUTCS C LENbIO YIIyOJIeHUs 3HAHWH M0 JTUCIMIUIMHE U

7 CAMOCTOSATEJIBHASA PABOTA

IIpelyCcMaTpUBaeT:

— O3HaKOMJIEHHE U TpPOpabOTKy PEKOMEHIOBAHHOW JMTEPaTyphl, pabOTy C HIEKTPOHHO-
OUOJIMOTEYHBIMM CHUCTEMaMH, BKIIOYas MEPeBOAbl IMyOnMMKanuid W3 Hay4yHBIX HKYPHAJIOB,

UTUPYEMBIX B 6a3ax Scopus, Web of Science, Chemical Abstracts, PUUHII;

— MOCEIIEHUE OTPACIIEBBIX BHICTABOK M CEMUHAPOB;

— yuactue B cemuHapax PXTY um. M. MenzeneeBa 1o reMaTuke Kypca;

— MOJATOTOBKY K BBIMIOJIHEHUIO KOHTPOJIBHBIX pabOT 10 MaTepuaty JEKIIHOHHOTO Kypca;




— MOATOTOBKY K c/1ade 9k3aMeHa (2 u 3 cemectp) u 1a0opaTOpHOro npakTukyma (2 u 3 cemectp)
0 KypCy.

[InanupoBaHNe BpEMEHHM Ha CaMOCTOSTEIbHYIO PabOTy, HEOOXOAMMOrOo Ha H3y4YeHHE
IUCUMIUIMHBL, CTYJEHTaM JIydYllle BCEro OCYWIECTBIATh Ha BEChb MEPHOJ H3YUYCHHS,
npegycMaTpuBas MPH 3TOM PEryJIpHOE TOBTOPEHHME MPOMJIEHHOro Marepuana. Marepua,
3aKOHCIIEKTUPOBAHHBIA Ha JEKIHAX, HEOOXOAMMO pPETYJISPHO JOMOJHATH CBEICHUSAMH U3
JUTEPATypHBIX HCTOYHMKOB, IIPEJICTaBIEHHBIX B YyueOHOH mporpamme. Ilpu pabote c
yKa3aHHBIMH HCTOYHMKAMU PEKOMEHJIyEeTCS COCTaBIATh KpPAaTKUH KOHCIEKT MaTepuaia, ¢
00s13aTeNIbHBIM (PUKCUPOBaHUEM OUOIMOrpadUIecKUX TaHHBIX UCTOYHUKA.

8 IPUMEPBI OHEHOYHBIX CPEACTB J1JIs1 KOHTPOJIA
OCBOEHMUSA JTUCIIAITJIMHBI

CoBOKymHasi OLEHKa MO0 AUCIUIUIMHE CKJIaJbIBAETCS M3 OLEHOK 3a BBINOJTHEHUE
KOHTPOJIBHBIX paboT (MakcuMaibHas oleHka 24 Oamra 3a cemecTp), JabOpPaTOPHOTO
MpakTUKyMa (MakcUMasbHasi OoleHKa 16 0aioB 3a CeMECTp) MU MUTOTOBOTO KOHTPOJsS B (hopme
sK3aMeHa (MakcuMaibHas oreHka 40 6amioB).

8.1 IlpumepHas TemaTHKa ped)epaTHBHO-AHATUTHYECKOH PadoTHI.
PedeparuBHo-ananuTuyeckas paboTa no AUCUUIUIMHE HE TIPEAYCMOTpPEHA.

8.2 IlpuMepbI KOHTPOJIBHBIX BONPOCOB VISl TEKYILEro KOHTPOJISI 0CBOCHHS 1M CIMIIIMHbI
JUis TeKyliero KOHTPOJS TNPEAyCMOTpeHO 4 KOHTpOJbHBIE paboThl. MakcuManbHas
OLIEHKA 32 KOHTPOJIbHYI0 paboTy 1 u 2 (2 cemecTp) cocTaBisieT Mo 12 6amioB 3a KaxIylo.
MakcumanbHas OIIeHKa 32 KOHTpOJbHBIE paboThl 3 u 4 (3 cemectp) cocraBisier 24 Oamios, 1O
12 6annoB 3a KaKIyro padoTy.

Paznen 1. Ilpumepsl BonmpocoB K KOHTpPoabHOH padore Ne 1. KonrpoanHast paGora
COEP KUT 2 3a1a4M, 1o 6 0a/1710B 32 BONpoc.

Bonpoc 1.1.

I. OpnHopoaHbId cTepkeHb Maccoit 0,1 Kr MokeT CBOOOIHO BpaIiaTrbCcsi OTHOCHTEIHHO
TOPU30HTAIBHOM OCH, Mpoxoasmel uepe3 Touky O, pacnojOKEHHOW Ha pacCTOSHUU OIHOMN
TPETH OT BEPXHETO KOHLA CTEPXKHS. B HMKHIOIO TOUKY CTEpXKHS IMONAAAaeT T'OPU3OHTAIbHO
JEeTAMA [apuK W Opuiunaer K crepxkHio. Ckopocts mapuka 10 m/c, ero macca 2 T.
Onpenenutps JIMHEMHYIO CKOPOCTh TOYKH, NPUHAUIEKAIIEH BEPXHEMY KOHIy CTEpXKHS B
HaYaJIbHbI MOMEHT BPEMEHHU.

2. OnpenenuTts nNepuo rapMOHUYECKHX KOJIeOaHUH (PU3NUIECKOTO MAasITHUKA, COCTOSIIIETO
U3 JIByX LIApUKOB MaccaMu 5 Kr U 10 Kr, 3aKpeIuIeHHbIX Ha ero KoHuax. I'opusoHTansbHas och
IIPOXOJUT YEpPe3 TOUKY Ha CTEP’KHE, OTCTAIOIIYIO0 OT €r0 BEPXHEr0 KOHIA HAa OJIHY YETBEPTb.
[[Tapuky MOKHO CUUTATh MaTEPUAIBHBIMU TOUKAMH.

3. Onpenenuth IUKIAYECKYIO YaCTOTy TapMOHHYECKUX KoJieOaHui (uznueckoro
MasiTHUKA, COCTOAILIETO U3 OAHOPOAHOIO INIOCKOTo aucka. Macca crepxkHsa 1 kr, Macca qucka 2
Kr. [opu3oHTasbHAas oOCb MPOXOAUT YEpe3 TOYKY COEAMHEHUs CTEpXKHS M JUCKa
NEPIEHIUKYIISIPHO INIOCKOCTU AMCKA.

4. Onpenenutb MOMEHT HMHEPLUUU TOHKOTO OAHOPOJHOrO CTepxkHS MHOM 30 cM u
Maccoil 100 r OTHOCUTENBHO OCH, NMEPIEHAUKYIISIPHON CTEPIKHIO U MPOXOAsed yepes: 1) ero
KOHEII; 2) ero cepeanHy; 3) TOUKy, OTCTOSIIYIO OT KOHIIA CTePKHA Ha 1/3 ero AIuHbL

S. Teno OpomieHO TOA HEKOTOPHIM YIJIOM K Tropu3oHTy. Haiftm stOoT yrom, ecnu
TOpPU30HTANIbHAS JAIBHOCTH T0JIeTa B 4 paza 00JIblIe MAaKCUMAIbHOM BBICOTHI TPACKTOPHH.



6. [Tap maccoit 10 Kr, IBMKYIIUNACS CO CKOPOCTBIO 4 M/C, CTAJIKUBAETCS C ILIAPOM MacCOM
4 xr, cKkOpocTh KoTOporo paBHa 12 m/c. Cumrtas ynap npsiMbIM, HEYNPYT'HMM, HalTH CKOPOCTb
IIapOB IOCJE yAapa B JBYX CiIy4asx: 1) mMajblil map HaroHseT OOJNBIION mIap, ABWKYLIHICS B
TOM JK€ HalpaBJIEHUY; 2) apbl ABMXKYTCS HABCTpedy APYT APYTY.

7. Crapsn maccoit 10 xr obmanan ckopocts 200 M/c B BepXHEW TOUKE TpaeKTopuu. B 3Toii
TOYKE OT pa3opBajicid Ha JBe YacTH. MeHbluas maccoil 3 kr momyumna ckopocts 400 m/c B
IpeXXHeM HanpaBieHud. HaiiTu ckopocTh BTOpOH, OOJbIIel YacTH Mocie pa3phlBa.

8. Onpenenuth YacToTy TapMOHMYECKMX KoJeOaHui  (u3MuecKkoro MasTHHKA,
COCTOSIILIETO0 U3 HEBECOMOTro cTepxHs anuHbl 0,2 M m aByx mapukoB Maccamu 30 r u 50 T,
YKPEIUIEHHBIX Ha KOHLAX CTEP>KHs. | OpH30HTalIbHAs OCh MPOXOJIUT YEpPEe3 CEPEAUHY CTEPKHS.
[[Tapuky MOKHO pacCMaTpUBaTh KaK MaT€pHAIbHbIE TOUKH.

9. OnHOpPOIHBIN TUCK Maccoil 1 Kr MOXKeT CBOOOIHO BPAIIAaTHCS BOKPYT TOPHU3OHTAIBHOM
OCH, NEPHCHAMKYJIIPHOM IUIOCKOCTH JUCKAa U INPOXOJALIEH uepe3 ero LeHTp. B Touky Ha
oOpa3yromield JucKa TMOMalaeT TOPU3OHTAIBHO JETAMMNA Cco CKOopocThio 10 M/c mapuk
IIPWININAET K €ro MOBEPXHOCTU. Macca mapuka 5 r. OnpenenuTs yriioByl0 CKOPOCTh BpallleHUs
JIUCKA B HaYaJbHbII MOMEHT BpeMmeHH. Paaunyc nucka 20 cMm.

Bonpoc 1.2.

1. lap maccoit m=10 Kr, IBMKYIIUHCS CO CKOPOCTBIO Vi=4 M/C, CTaJKHUBAETCS C IIapOM
Maccoit m=4 Kr, CKOPOCTb V2 KoToporo paBHa 12 m/c. Cuuras yap npsiMbIM, HEyNIpyriuM, HalUTH
CKOpPOCTb U LIapOB IOCJE yAapa B cilydae, KOra Iapsl JBUXKYTCS HAaBCTpEUy ApYT Ipyry.

2. B nonke maccoit m1=240 xr crout uyenoBek maccod m2=60 kr. Jlogka misIBET cO
ckopocThio VI1=2 wm/c. UYenoBek MpbIraeT ¢ JOAKK B TOPHU3OHTAILHOM HAIpaBICHUU CO
CKOPOCTBIO V=4 M/C (OTHOCUTENBHO JIOAKK). HaliTh CKOpOCTh M ABMKEHMS JIOKH ITOCIIE TPhIKKa
4eJI0OBEKA B Cilydae, KOI/la YeJIOBEK IPHIraeT BIEPE N0 JBUKEHHIO JIOAKH.

3. B nonke maccoit m1=240 xr crout uenoBek maccod m2=60 kr. Jlogka misIBET cO
ckopocThio VI1=2 wm/c. UenoBek MpbIraeT ¢ JOAKK B TOPU3OHTAILHOM HAIpaBICHUU CO
CKOPOCTBIO V=4 M/C (OTHOCHUTENBHO JIOAKK). HaliTh CKOpOCTh U ABMKEHMS JIOKH ITOCIIE TPhIKKa
YeJI0oBEKA B Cilydae, KOI/la YeJIOBEK IIPHITaeT B CTOPOHY, IPOTUBOIIOJIOKHYIO JBUKEHHIO JIOIKH.
4. Ha xene3nonopoxHo# matdopme ycTaHOBICHO opyaue. Macca minatdopMsl ¢ opyaueM
M=15 1. Opyaue ctpenser BBepx noj yriiom 60° Kk ropu3oHTy B HampaBieHUM myTH. C Kakoi
CKOPOCTBIO TMOKATUTCS TuiaT¢opMma BCIEIACTBHE OTIAuM, €CIM Macca cHapsiia m=20 Kr ¥ OH
BBLUIETAET CO CKOPOCTHIO 600 M/c?

5. Chapsan maccoid m=10 xr o6magan ckopocTbio v=200 M/c B BepXHEH TOUKE TPACKTOPHH.
B aTOli TOUKE OH pa3zopBasicd Ha IBe YacTu. MeHbmass Maccoil ml1=3 Kr mosiyuumsa CKOpoCTb
ul=400 m/c B mpexHeM HampaBieHuH. HaliTu ckopocTh u2 BTOpOH, OONbLIEH YacTH mMmocie
pa3pbiBa.

6. Ilon nefictBeM mocTOsHHOW cuibl F BaroHerka mpouuia myTh 5 M U mpHoOpena
ckopocTh v=2 m/c. OnpenenuTb paboTy A cuibl, ecay Macca m BaroHetku paBHa 400 kr u
ko3 duuuent tpenus 0,01.

7. Boraucnute paboty A, coBepuiaeMylo IpH PaBHOYCKOPEHHOM MHOJbEME Ipy3a Macco
m=100 xr Ha BeIcoTy h=4 M 3a Bpems t=2 c.
8. Haiitu paboty A moabema rpysa 1o HaKJIOHHOW IUIOCKOCTH JUIMHOW 2 M, €CJIM Macca m

rpy3a paBHa 100 kr, yron nHakioHa ¢=30°, xko3pduument tpenus 0,1 u rpy3 IBHKETCS C
yckopeHuem a=1 m/c2.

9. Jns cxatus npyxunsl Ha 1 cm HyxHO npuinoxuth cuiny F=10 H. Kakyro paboty A
HY>KHO COBEpPILUTH, YTOOBI CKaTh NMPYXUHY Ha 10 cM, eciu cuiia IponopLUrUOHaIbHA CXKATUIO?
10.  IIpyxwuna xectkoctbio k=10 kH/m cxara cumnoit F=200 H. Omnpenenuts paboty A
BHEIIHEN CUJIBI, JONOJHUTENIBHO CKUMAIOLIEHN 3Ty NPYKUHY €l Ha X=1 cM.

11.  Ipyxwuna sxectkoctbio k=1 xkH/m Obiia cxarta Ha 4 cMm. Kakylo HyXHO COBEpLIMTH
paboty A, 4T0OBI CKaTHE MPYKUHBI YBEIUYUTD 10 18 cM?
12. I'mpsi, NonOXE€HHass Ha BEPXHUM KOHEL CIUPAJIbHOW IIPYKHMHBI, IIOCTABJICHHOW Ha

IIOJICTaBKE, C)KMUMAET €e Ha X=2 MM. Ha CKOJIbKO COXMET MpYXHUHY Ta e I'Mps, ylaBlias Ha



KOHeIl IPY>KUHBI ¢ BBICOTOM h=5 cm?

13.  Kawmens OpomreH BBepx moa yriiom 60° Kk riockoctu ropusonta. Kunernyeckast sHeprus
KaMHs B HaydaJbHbII MOMEHT BpeMeHH paBHa 20 JIx. Omnpenenuth kuHeTudeckyro T u
noreHuuanbHyto Il sHeprum kamHs B BbICHIEM TO4ke ero TpaekTopuu. ConpoTHBIIEHHEM
BO3/yXa MpeHeOpeyb.

14.  C xaxoif HaMMEHBIIIEH BBICOTHI h JOJKEH HayaTh CKATHIBATHCSA aKpoOAT Ha BEJIOCHUIIEHE
(ne pabortass Horamm), 4ToOBI NpOEXaTh MO JOPOXKKE, MMEILEH (GopMy «MEpTBOH METI»
panuycom R=4 M, 1 He OTOpBATHCS OT IOPOKKU B BepxHel Touke nerm? Tpennem npeHeOpeus.
15. Mornekyna pacmnagaeTcst Ha qBa aroma. Macca oJIHOTO W3 aTOMOB B I=3 pa3a OoJiblile,
gem npyroro. IlpeneOperas Ha4yanbHOW KHHETHMUYECKOH OSHEPTUA W UMITYJIBCOM MOJIEKYJIBI,
OINpEAEINTh KUHETUUECKUE DHEPIMM M aTOMOB, €CIM UX CyMMapHas KUHETHYECKas SHEeprus
T=0,032 u/lx.

16.  Ilyns maccoit m=10 r, nereBmas co ckopocThio v=600 m/c, monana B OaJITMCTUYECKUN
MasTHUK Maccoil M=5 kr u 3actpsia B HeM. Ha kakyio BeIcOTY h, OTKa4HYBIIHCH IOCIIE yaapa,
MOAHSIICS MasiTHUK?

17. YpaBHeHue koneOaHui TOYKM mMeeT BUA X = A cos[w(t+r1)], tme w=n l/c, 1 =0,2 c.
Omnpenenuts nepuon T u HavanpHy10 (hazy KonedaHuil.

18.  OmnpenenuTh Nmepuojl, YaCTOTY U HavalbHYIO (pa3y KojeOaHMid, 3alaHHBIX YPAaBHEHHEM X
= A sin[w(t+1)], rme w=2,5m ¢\(-1), 7=0,4 ¢

19.  Omnpenenuth MakCUMaJIbHbIE 3HAYEHMsI CKOPOCTH M YCKOPEHUS TOUYKH, COBEpILAIOIIEH
rapMOHHYECKHE KOJeOaHus C aMILTUTY 10l A=3 cM u yrioBoii yactotoid w=m/(2 c(-1) ).

20.  Touka coBepmiaeT kKojebaHuss MO 3akOoHYy X = Acos(wt), rme A =5 cm; w = 2 c-1 .
OnpenenuTs yCKOPEHHUE TOYKH B MOMEHT BPEMEHH, KOTJa €€ CKOPOCTh 8 cM/c.

21. Touka coBepiraer rapMoHUYeckue konebanus. Haubomnbinee cmenienne To9ku paBuo 10

cM, Haubosbmas ckopoctb 20 cm/c. HaliTu yrioByio 4acToTy w KojeOaHUI M MakCUMajbHOE
YCKOpPEHUE TOUKHU.

22.  MaxkcumanpHasi CKOPOCTb TOYKH, COBEpIIAIOIIEH TapMOHMYECKHE KojeOaHHs, paBHA
10cm/c, makcumanbsHOe yckopenue = 100 cm/c2. Haiftu yrioByio yactoTy w KojieOaHMiA, MX
nepuon T u ammutyay A. Hanmcats ypaBHeHHe KoJleOaHUHM, IPUHSAB HadalbHYIO a3y paBHOM
HYJIIO.

23.  MarepuanpHas Touka Maccoi 50 r coBepiaeT kKosebaHUs, YpaBHEHHE KOTOPHIX UMEET
BUJ Xx=A cos(wt), rie A = 10 cm, w=5 c-1. Haiitu cuny F, neficTByromyo Ha TOUKY B MOMEHT,
Koraa Qaza wt=mn/3.

24.  TI'py3uk maccoii m=250 T, MOJABEIICHHBIH K MPYXHHE, KOJIEOJIETCS MO BEPTUKAIH C
nepuosioM T=1 c. Onpenenuts KeCTKOCTh K pyKUHBI.
25. K cnupaibHO# NpyXMHE MOABECWIN I'PY3UK, B PE3yJbTaTe UEro MpY’KHMHA PACTAHYJIACh

Ha x=9 cMm. KakoB Oyner nepuon T xonebaHuil rpys3uka, €ciy ero HEMHOTO OTTSHYTh BHU3 H
3aTe€M OTIIyCTHUTbH?
26. K cnupaibHOH NpyXMHE MOABECWIN I'PY3UK, B PE3YyJbTaTe UEro MpY’KUHA PACTAHYJIACh
Ha x=9 cMm. KakoB Oyner nepuon T xonebaHuil rpys3uka, €Ciy ero HEMHOTO OTTSHYTh BHU3 H
3aTe€M OTIIyCTHUTbH?

27.  HalTu OTHOILIEHUE JUIMH JIBYX MaTeMAaTUYECKUX MAasTHUKOB, €CJIM OTHOLIEHUE NIEPUOIOB
ux Kosebanuit paBHo 1,5.
28.  Touka coBepriaer rapmoHudeckue konedbanus. Hanbomnpiee cmemenue Touku pasHo 10

cM, Haubonbmas ckopoctb 20 cm/c. HaiiTu yrioByio 4acToTy w KojeOaHUI M MakCHMajbHOE
YCKOPEHHE TOUKH.

Paznen 2. Ilpumepnsl BONpocoB K KOHTPOabHOH padore Ne 2. KonrpoabHasi padora
COEP KHUT 2 3aa4M, 10 6 02/1710B MAKCHMYM 32 KAa:KAYI0.
Bonpoc 2.1.



1. OnpenenuTb BEPOATHOCTh TOTO, YTO CKOPOCTh JTAHHOM MOJEKYJbl HACaIbHOTO Trasa
OTJIMYaeTCs OT 3HaYeHHs Haubojiee BEpOSTHOM cKopocTH He Oonee, yem Ha 2%. Ha rpaduke
pacripenielieHusi CKOpPOCTH  3allTPUXOBaTh IUIOIIAAb, COOTBETCTBYIOIIEMY HaiJIeHHOMY
3HAYECHUIO BEPOSITHOCTH.

2. Onpenenutb BEPOSITHOCTb TOTO, YTO CKOPOCTh JAHHOM MOJEKYJbl HJealbHOrO rasa
oTIMYaeTcs oT 3HaueHus 1/3 Haubosiee BEpOSITHOM cKkopocTH He Oojiee, yueM Ha 2 %.
3. Omnpenenutb BEPOSTHOCTb TOTO, YTO CKOPOCTh JTAHHOM MOJIEKYJIbI JISKUT B MHTEpBaJe

3HaueHut or 0 mo 0,02 cpenneit kBaapaTumuHOW ckopoctu. Ha rpaduke pacnpeneneHus
BEPOSTHOCTH CKOPOCTH 3alITPUXOBATh IUIOIIAJb, COOTBETCTBYIOLIEMY HAWJACHHOMY 3HAUEHUIO
BEPOSTHOCTH.

4. OnpenenuTts 10110 MOJIEKYJ MJI€ATbHOIO ra3a, KHHETUYECKUE YHEPIUM KOTOPBIX JIEKAT B
uHTepBasie 3HaueHuit or 0 mo 0,02 kT. Ha rpaduxe pacrpeneneHus BEpOATHOCTH SHEPTHH
3aIITPUXOBATh IIJIOLIA/b, COOTBETCTBYIOIIYIO HAalICHHOMY 3HAUYEHUIO JJOJU MOJIEKYJI.

3. Onpenenutb BEpOATHOCTb TOrO, YTO CKOPOCTh JAHHOW MOJIEKYJIBI HIEAJIBHOTO Trasa
orTnuyaercs ot 3HaueHus 0,5 Hanboee BepoATHON CKOpOCTH He Oolee, ueM Ha 1 %.

6. Haiitu cpegnee 3HaueHUEe YHEPIUM MOJIEKYJIBI MACCOM M IIPU 3HAYEHUHU TeMIiepaTypsl T.
7. Ha xakoif BbICOTe HajJ MOBEPXHOCTHIO 3eMJM arMoc(epHOe NaBjCHHE BABOE MEHBIIE,

4yeM Ha ee noBepxHoctu? Cuutath, uTo TeMmneparypa T Bozayxa paBHa 290 K u He nusmensiercs ¢
BBICOTOM.

8. I'a3, 3anumaBmuii o6vem 12 1 mox nasinenuem 100 klla, Obu1 M300apHO Harper oOr
temnepatypsl 300 K 1o 400 K. Onpenenuts paboty A pacuipeHus rasa.
9. I'enmit maccoit 1 T 6bu1 Harpet Ha 100 K npu nocrostnaom aasnenuu p. Onpenenuts: 1)

KOJINYECTBO TEIUIOTHI, IIepelaHHoe Tra3y; 2) paboTy pacmmpenus; 3) mnpupaiieHiue BHyTpeHHeH
SHEPIrUU rasa.
10.  Azot maccoit 5 kr, Harpetslii Ha 150 K, coxpanun HeusmeHHBIH oO0beM. Haiitu: 1)
KOJIMYECTBO TEIUIOTHI, COOOIIEHHOE ra3y; 2) u3MEHEHe BHYTPEHHEH SHEPTUH; 3) COBEPIIICHHYIO
ra3om padory.

11.  Bopmopox maccoii 4 r Ob1 Harper Ha 10 K mpu mocrossuHOM pmaBnenuu. OnpenenuTtsb
paboty A pacupeHus rasa.
12.  bapomerp B xabuHeTe JeTsAuiero BeprosieTa nokasbiBaer aasienue 90 klla. Ha kaxoit

BBICOTE€ BEPTOJIET, €CJIM Ha B3JIETHOW IUIomazke Oapomerp mokasbiBan nasienue 100 klla?
Cunrarts, 4TO TEMHepaTypa Bo3ayxa paBHa 290 K u He u3MeHseTcs ¢ BBICOTOM.
Bonpoc 2.2.

I. B cocyne BmectumocThio V=20 11 HaXOAWTCS ra3 KOJIUYECTBOM BeEIIECTBA V=1,5 KMOJb.
Onpenenuts KOHLIEHTPALUIO N MOJIEKYJI B COCYAE.
2. Bonopon maccoit m=4 1 Obn Harper Ha AT=10 K npu nocTossHHOM JaBiICHHH.

Omnpenenutb paboTy A pacHIMpeHHs rasa.

3. B cocyne BMecTumMocTblO V HaxOIUTCS KHUCIOPOA, KOHILIEHTpalMs MOJIEKYJd n.
Omnpenenuts Maccy m rasa.
4. [Ipn “30TEpMHUECKOM paCHIMPEHUU KHUCIOPOAA, COJEP/KABIIEr0 KOJUYECTBO BEIIECTBA

v=1 Monp 1 umeBiero temnepatypy T=300 K, ra3y Obu1o nepegano KOJIM4eCTBO TEIUIOTH Q=2
k/[x. Bo ckonbko pa3 yBenuunics o0bem raza?

S. B 1ByX OAMHAKOBBIX II0 BMECTMMOCTH COCYJAaX HaxOIATCsS pa3HbIE rasbl: B IIEPBOM —
BOJIOPOJI, BO BTOPOM — KHUCIopo. Haliti oTHomeHre nl/n2 KoHIEHTpalnii ra30B, €CIIM MacChl
ra3oB OJMHAKOBBI.

6. CKONbKO MOJIEKYJl Ta3a COAEp)KHUTCS B OamioHe BMecTUMOCThi0 V=30 11 npu
temneparype T=300 K u nasnenun p=5 MIla?
7. A3zor maccoi m=200 r pacmupsercss uzorepmuuecku npu temneparype T=280 K,

npuyeM o0beM raza yBeJIWYMBaeTCs B J1Ba pasza. Haiitu:
1) n3menenne AU BHYTpeHHEN SHEPruu rasa;

2) cCOBEpILIECHHYIO IPU PaCIIMPEHUH ra3a padboTy A;

3) KOJTMYECTBO TEIUIOTHI Q, MOIYYEHHOE Ta30M.



8. bannon Bmectumocthro V=20 51 comepxut Bomopoxa npu temmneparype T=300 K mnon
nasnenueMm p=0,4 Mlla. KakoBsl Oynyt Temneparypa T1 u naBienue pl, ecnu rasy cooOUIUThH
KOJIMYECTBO TEII0Thl Q=6 k/[x?

9. B OGamnone BMectuMocThio V=5 51 HaxoauTcsi a3zoT Maccod m=17,5 r. Onpexnenutsb
KOHIIGHTPALIMIO N MOJIEKYJI a30Ta B OaJlIOHe.

10.  Bopmopox 3anumaer oobeM V1=10 M3 npu masnenun pl=100 xlla. I'a3 marpenu npu
noctostHHOM oObeMme a0 masneHus p2=300 klla. Omnpenenutsb: 1) usmenenune U BHyTpeHHeH
SHEPruu rasa; 2) paboty A, COBEpIICHHYIO ra3oM; 3) KOJIMYECTBO TEIIOTHI Q, COOOIIEHHOE Ta3y.
11. Kakoe konmmyecTBO TemnoThl Q BBIAENMTCS, €CIM a30T Maccoil m=1 T, B3ATBIA Npu
temneparype T=280 K nox nasnenunem pl1=0,1 Mlla, nzorepmuuecku cxxaTh 10 AaBieHus p2=1
MIIa?

12.  Ilpu M30XOpPHOM HarpeBaHUM KHUcIopoja oobeMoM V=50 5 maBieHHe raza U3MEHHIOCH
Ha p=0,5 MIla. Haiitu konmdecTBo TermaoThl Q, COOOIIEHHOE Ta3y.
13. bamnon Bmectumocthio V=20 1 coxepxxutr Boaopon npu temneparype T=300 K mox

nasnenneM p=0,4 Mlla. KakoBsl Oynyt Temneparypa T1 u naBienue pl, ecnu rasy cooOUIUThH
KOJIMYECTBO TEII0Thl Q=6 kJ[k?

14. Temmit maccoii m=l r Opu1 Harper Ha T=100 K mnpu mnocTrossHHOM HaBICHHH D.
Omnpenenuts: 1) xommuecTBO TemioThl Q, mepemanHoe raszy; 2) paboty A pacmupenus; 3)
npupaiienre U BHYTpEHHEN SHEPIUy rasa.

15. Omnpenenuth IVIOTHOCTH P HACBILIEHHOTO BOSHOIO IIapa B BO3AyXe IpU TeMIepaType
T=300 K. /JaBneHue p HaCBIIEHHOTO BOASHOTO Mapa Mnpu 3Toi Temreparype paBHo 3,55 klla.
16.  Ilpu u30TepMHUECKOM pacIIMPEHUH BOJOPOAA Maccod m=I1 I, UMEBIIEro TEMIEpaTypy

T=280 K, obwem raza yBemuumics B Tpu pasa. Omnpenenutb paboTy A pacumpeHus rasza u
II0JIy4E€HHOE Ira30M KOJNYECTBO TEIUIOTHI Q.

17. HaiiTu nioTHOCTH p ra3oBoi cMecu BOAOPOJAa U KUCIOPO/1a, ECJIM UX MAcCOBBIE JOIU W
1 W2 paBHBI cooTBeTcTBeHHO 1/9 1 8/9. [laBnenue p cmecu paBuo 100 kIla, remmeparypa T=300
K.

18.  bammon BMectumocthio V=20 1 coxepxxut Bojgopox npu Temneparype T=300 K mnonx
nasnenneM p=0,4 Mlla. KakoBsl Oynyt temneparypa T1 u naBienue pl, ecnu rasy cooOUIUTh
KOJIMYECTBO TEII0Thl Q=6 k/[k?

19.  IIpu narpeBanum uaeanbHoro rasa Ha AT=1 K npu moctossHHOM naBiieHMH 0OBEM €ro
yBenuumics Ha 1/350 nepBonauansHoro oosema. Haiitu Hauansnyto remnepatypy T rasa.
20. Kakoii 0o6bemM V 3aHMMaeT HJEAIbHBIA ra3, COJEpXKalluii KOJIMYecTBO BemiecTBa v=1

KMoJ1b 1pu AasieHuu p=1 Mlla u temneparype T=400 K?

Pasnen 3-4. IlpuMepsl BONPOCOB K KOHTPOJIbLHOH padote Ne 3. KoHTpoibHas coaepkut 2
3aJa4M, Mo 6 0a/IJIOB KaxKIas.

Bonpoc 3.1.

1. [Ipsimoil MeTauIMYECKU CTEPKEHb AMAMETPOM 5 CM M JJIUMHOW 4 M HECET paBHOMEPHO
pacnpeneseHHslil o ero nosepxHoctu 3apsan 500 vKn. Onpenenuts HanpspkeHHOCTH E mosnis B
TOYKE, HaXOJAIIEeNCs Ha PACCTOSIHUM 1 CM OT €ro MOBEPXHOCTH IIPOTUB CEPEIUHBI CTEPKHS.

2. JIBa Toueunsix 3apsana 2 HKn u -1 HKi HaxonsTcs Ha paccTossHuM 3 ¢M ApYyT OT Jpyra.
Haiitu nonosxeHre TOUYKU Ha IPSMOU, IPOXOMASAIIECH Yepe3 ITU 3apsi/bl, HAIIPSHKEHHOCTH E moms B
KOTOPOH paBHA HYJIIO.

3. Ha wmerammmyeckoit cdepe pamumycom 10 cm Haxomutcs 3apsn 1 vHKn. Onpepenutsb
HANPSHKEHHOCTD JIEKTPUUECKOT0 MOJIS B CIEAYIOUIUX TOUKax: 1) Ha pacCTOSHUU 8 CM OT LIEHTpa
cdepsl; 2) Ha ee MOBEPXHOCTH; 3) HA paccTostHUU 15 cm oT ueHtpa chepsl. [Toctpouts rpaduk
3aBHCUMOCTH HAINPSDKEHHOCTH MOJIS OT PACCTOSTHUS OT LIEHTpa cdepa.

4. Paccrostnne mexny 3apsnpamu +3 HKn u -3 HKn nunons pasro 12 oM. Haiitu
HaAIpPsDKEHHOCTh U MTOTEHIIMAJ MOJIs, CO31aBaeMOro JUI0JIEM B TOUKE, yIaJEHHON Ha 8 CM KaK OT
IIEPBOr0, TaK ¥ OT BTOPOTO 3aps/a.

S. ToHKOEe KOIBLO paauyca 8 CM HECET 3apsill, PABHOMEPHO pacIpeeICHHbIN C JIMHEHHON



wiotHocThio 10 HKn/M. KakoBa HampspKeHHOCTh — DJCKTPUYECKOTO MO B TOUKE,
pPaBHOYJAJIEHHOM OT BCEX TOUEK KOJblla Ha paccrosiHue 10 cm?

6. OdeHb JUIMHHAS TOHKAsl IIpsiMasi IPOBOJIOKA HECET 3aps]l, pPABHOMEPHO paclpeesICHHBIN
II0 BCEW €€ JUIMHE. BhIUNCINTD JIMHENHYIO IUIOTHOCTh 3apsijia, €Ciy HANpsSHKEHHOCTh IOJIs Ha
paccrostauu 0,5 M OT IPOBOJIOKK NPOTHUB €€ cepenuHbl paBHa 200 B/m.

7. beckoHedyHas MIOCKOCTh HECET 3apsill, PABHOMEPHO PACIIPEACIICHHBIN C TOBEPXHOCTHON
wiotHocThio 1 MkKi/M?2, Ha HEKOTOPOM pPacCTOSHHM OT IUIOCKOCTH MNapajlieNibHO €l
pacnosnoxeH Kpyr paguycoM 10 cMm. BpluuMCINTh MOTOK BEKTOpA HANPSKEHHOCTU YEpEe3 3TOT
KpYT.

8. Junons ¢ onektpudeckuM MomeHToM 20 HKI*M HaxogutTcs B OZHOPOTHOM
AJIEKTPUUYECKOM M0Jie HampsukeHHOCTh 50 kB/M. BekTop 37eKTpu4eckoro MOMEHTa COCTaBIISIeT
yroia 60 rpagycoB ¢ auHussMH 1os. KakoBa nmoTeHuuanbHas SHEPTrus AUos?

9. Humnone ¢ snektpuueckuM MomeHToM 200 MkKi*m cBoGogHO ycTanaBiMBaeTcss B
OJHOPOIHOM DJIEKTPUYECKOM ToJie HampshkeHHOcTblo 150 kB/M. Bwramcnuts paboty A,
HE00XOIUMYIO JUIS TOTO, YTOOBI MOBEPHYTH TUIIOJb Ha yroia 180 rpagycos.

10.  Humons c snekrpuueckuM MomeHtoM 100 wMmkKn*m cBoOomHO ycTaHOBMIICS B
OJHOPOIHOM 3JIEKTPHUECKOM Tose HampsbkeHHocThio E=10 kB/M. Onpenenuts u3MEHEHHE
MIOTEHLIMAJIbHON PHEPTUH TUIIOJIS IPU ITOBOPOTE €ro Ha yroi 60 rpaaycos.

Bonpoc 3.2.

1. HaiiTu MarHuTHY10 MHIYKLUIO B IEHTPE Kobla ¢ TokoM 10 A, paguyc Konblia paBeH 5 cM.
2. Hamps:keHHOCTh MarHMTHOT'O IOJIA B LIEHTPE KPYrOBOIO BHTKa paauycoM § cM paBHa 30
A/M. OrmpenenuTh HanpsHKEHHOCTh MOJIS, CO3/1aBaéMOr0 BUTKOM B TOYKE, JIeXKalled Ha OcH
BUTKA Ha PACCTOSIHUM 6 CM OT €T0 LIEHTpA.

3. Ilo mpsmMoMy Oe€CKOHEUHO ATMHHOMY MpoBoay TedeT Tok 50 A. Onpenenuts nHayKIMO B
B TOYKE, YIaJICHHOM Ha pacCTOSHUE 5 CM OT IIPOBOJIHUKA.

4.  JIBa AMMHHBIX HapajuIeNbHBIX NIPOBOJA HAXOAATCA HA PACCTOSIHUM 5 CM OAMH OT JIPYIoOro.
Ilo mpoBomaM TekyT oauHakoBble TOKM 10 A B IpPOTHMBONOJOXKHBIX HampasieHusx. Haitu
HAIpPsDKEHHOCTh MarHUTHOI'O MOJIE B TOUKE, HAXOJAIIEHCS HAa PACCTOSIHUM 2 CM OT OJHOTO U 3
CM OT ApPYTroro NpoBoJa.

5. Tlo nByM OECKOHEYHO JIMHHBIM IPSIMBIM MPOBOJAM, CKPEIIEHHBIM IOJ MPSMBIM YTJIOM,
TekyT Toku 30 A u 40 A. Paccrosiaue mexnay mposozamu 20 cMm. OnpenennTs MarHUTHYIO
WHAYKIMIO B TOYKE, OJMHAKOBO yIaJeHHON 0T 000MX MPOBOAOB Ha paccTosiHue 20 cM.

6. KsazmpaTHas mpoBosIOYHAsi paMKa € JUIMHHBIM IIPSIMBIM IPOBOJIOM DPACIIOJNIOKEHA B OAHOMN
IUIOCKOCTH TaK, YTO JBE €€ CTOPOHBI NapajuleiabHbl mpoBody. Ilo pamke M mpoBoxy TEKYT
oauHakoBble TOKM 1 KA. OmpenenuTts cuily, NEHCTBYIOIIYIO Ha paMKy, €CiIM ONvKalimas K
IIPOBOAY CTOPOHA PAMKHU HAXOJAUTCS HA PACCTOSHUU, PABHOM €€ JIUIMHE.

7. ToHKMHI mpoBOA B BHUAE IyIH, COCTaBJAIOLIEN [BE TpEeTH Koiblla paauycoM 15 cwm,
HaxoauTcs B oHOpogHOM MarHuTHOM nojie 20 mTa. 1o npoBoay teuet Tok 30 A. IlimockocTs, B
KOTOPOM JIEKUT 1yra, MNEpPHEHAMKYJISpPHA JIMHUAM MAarHUTHOM HWHAYKIMM, W IOJABOJSIINE
IIPOBOJA HAaXoATCs BHE N0js. ONpenenuTs CUIly, JEMCTBYIOILYIO Ha IPOBO/.

8. JIByXnpoBojHas JHMHMS COCTOUT M3 JJIMHHBIX MapajUIeNbHBIX MPSIMBIX IPOBOJIOB,
HaXOJAIIMXCS Ha pacCcTOSHUU 4 MM Jipyr ot Apyra. Ilo npoBogam TekyT onnHakoBbie TOKH S50 A.
Onpenenuts cuily B3aMMOAEUCTBHSI TOKOB, IPUXOSAILYIOCS HA €IMHULLY JUIMHBI IIPOBOJA.

9. HampspkeHHOCTP MarHUTHOTO TOJsSL B IIGHTpEe KpyroBoro BuTka pasBHa 200 A/m.
MarHuTHbIH MOMEHT BUTKA paBeH 1 A*M2. BBIYHUCINTD CUITy TOKA B BUTKE M PaJUyC BUTKA.

Pa3nen 5-6. IlpuMepsl BONPOCOB K KOHTPOJILHOH padoTe Ne 4. KoHTpoibHAsA copepKuT 2
3aJa4M, Mo 6 0a/IJI0B KaxKmas.

Bonpoc 4.1.

I. Ha nyts MOHOXpOMAaTHYECKOTO cCBeTa C JUIMHOW BodHbL 0,6 MKM HaxoJIuTCA
IJI0OCKOMNapasiesibHasl CTEKJIsSHHAsA MiacTuHka TonmuHond 0,1 MM. CBeT magaeT Ha IJIACTUHKY



HOopManibHO. Ha Kakoi yron cienyer MOBEpHYTh IJIACTUHY, YTOOBI ONTHYECKas JJIMHA IIyTH
M3MEHUJIACh HA MTOJIOBUHY JUIMHBI BOJIHBI?

2. PaccrosiHue Mexny ABYMsI KOT€pEHTHBIMH HCTOYHMKaMu cBera paBHO 0,1 MM mpu qnuHe
BosiHbl 0,5 MKkM. PaccrosiHue Mexny nHTep(hEpeHIIMOHHBIMU IOJIOCAMU Ha PKpaHE B CpeaHeH
4acTu MHTEP(EPEHUMOHHOM KapTUHBI paBHO 1 cM. OmpenenuTh pacCTOsIHUE OT HCTOUHUKOB J10
JKpaHa.

3. B onbite FOHra paccrosiaue Mexay mensimu pasHo 0,8 MM, quHa BosHbel 640 HM. Ha kakom
pacCcTOSIHUM OT WIENe CIeayeT pacloyIOKUTh 3KpaH, 4TOOBl HIMpUHA HHTEP(EPEHLIMOHHOM
I10JIOCHI OKa3ajach paBHOU 2 MM?

4. B ompbite ¢ 3epkanamu OpeHenst pacCTOSHUE MEXy MHUMBIMH M300paKEHUSIMH HCTOYHHUKA
ceera paBHO 0,5 MM, paccTOsHHME OT HUX [0 3KpaHa paBHO 3 M. [[nunHa BoaHbl 0,6 MKM.
OnpenenuTs MUPHHY MOJIOC HHTEP(HEPEHIIUN Ha SKpaHE.

5. Ha MpuibHy10 mieHKy (mokazatenb npenomiieHus 1,3), Haxonsumiyrocs B BO3AyXe, Ianaer
HOpMaJdbHO TY4YOK Jyuded Oemoro cBeta. [lpm kakoli HaWMEHbBIIEH TONIIUHE TIJICHKA
OTpa)KEHHBIH CBET ¢ JUIMHOM BOJHBI 0,55 MKM OKa)KeTCsl MAaKCHMaJIbHO YCUJIEHHBIM B PE3YyJIbTaTe
uHTephepeHn?

6. Beruucnuth paanyc msatoit 3oub Openens Ui MI0CKOr0 BOJIHOBOTO (PpoHTA (IIMHA BOJHBI
0,5 MKM), €clli TIOCTPOCHHUE JIeNaeTCsl /Uil TOUKH HAOMIOACHUS, HaXosIeiicst Ha paccTostHuN 1
M OT ()pOHTA BOJIHBEI.

7. Yron bprocrepa mpu najcHUM CBETa U3 BO3JyXa HAa KPUCTAUI KAMEHHOW COJM paBeH 57
rpagycoB. OnpenennuTb CKOPOCTh CBETA B 3TOM KpUCTAJLIE.

8. Ily4ok ecTeCTBEHHOr0 CBeTa MaJaeT Ha CTEKIISTHHYIO (IToKa3aTesb mpenomiieHus 1,6) mpusmy.
Onpenenuts AByrpaHHbIN YroJl IPU3MBbl, €CJIM OTPAKEHHBIM Ty40K MAaKCUMAJIbHO MOJIIPU30BaH.
Bonpoc 4.2.

1. OnpenenuTs 3HEPTHIO, U3IIyYaEMYIO 3a BpeMs | MUHYTa U3 CMOTPOBOT'O OKOLIKA IJIOLIAbI0 &
cM? IUIaBWIBLHOW Tieuw, ecnu ee Temmeparypa 1200 K. CumraTh, 4TO TE€Yb M3JIydaeT Kak
a0COFOTHO YepHOE TeJO.

2. OnpenenuTh TeMIepaTrypy aOCOIIOTHO YEPHOTO Tella, IPU KOTOPOH MaKCUMYM CHEKTPaJIbHOM
IUIOTHOCTH 3HEPreTUUYECKON CBETHMOCTH ITPUXOAUTCS Ha KPACHYIO TPaHMIly BUAMMOIO CIIEKTpa
(nmuHa BoTHBI 750 HM).

3. Ompenenuth paboTy BBIXOJA JIEKTPOHOB M3 HATPHA, €CIHM KpacHas rpanuna ¢oro3ddexra
500 M.

4. Ha moBepXHOCTb JMTHUS MaJaeT MOHOXPOMATHUECKUH cBeT ¢ JuinHOW BOJMHBI 310 HM. YTOOBI
IIPEKPATUTh  SMUCCHUIO0  JIEKTPOHOB, HY)XHO NPUJIOXKUTH  3aJEP)KUBAIOIIYI0  Pa3HOCTb
noteHIuanoB He menee 1,7 B. Onpenennuts paboTy BbIXOA.

5. Ompenenutb JaBIEHUE COJHEYHOIO M3JIyYEHHS Ha  3aUEPHEHHYIO  IUIACTHHKY,
pPacrloOKEHHYI0 TEPIEHANKYJISIPHO COJHEYHBIM JIydaM U HaxXOJAIIYyIOCSd BHE 3€MHOMU
aTMocdepsl Ha cpeiHeM paccTosiHiM oT 3emin 1o ConHna.

6. OnpenenuTh MaKCUMaJIbHOE U3MEHEHNE JJIMHBI BOJIHBI IPU KOMIITOHOBCKOM paccessHuu: 1) Ha
CBOOOHBIX JIEKTPOHAX; 2) Ha CBOOOIHBIX MPOTOHAX.

8.3. Bonpocel /151 HTOTOBOI'0 KOHTPOJIA OCBOCHUSI JUCHUIJIMHBI (2 ceMecTp — IK3aMeH, 3
ceMecCTp - IK3aMeH).

MakcuManbHOE KOTUYECTBO OaiioB 3a dk3ameH 2 cemectp — 40 GamoB, 3a SK3aMeH 3
cemectp — 40 GaoB.

8.3.1 IlpuMepbI KOHTPOJIBbHBIX BONIPOCOB /ISl HTOTOBOI'0 KOHTPOJISAA OCBOCHUSI I CUMIIIMHBI
(2 cemecTp — 3K3aMeH).
DK3aMEHAIMOHHBINA OMUJIET BKIIIOYAEeT KOHTPOJIBHBIE BOIIPOCHI MO paszzaenaM 1 u 2 paboueit
IIPOrpaMMbl IUCHUIUIMHBI U COAEPKUT 4 BoIpoca.



1 Bonpoc — 10 6amoB, Bonpoc 2 — 10 6amios, Bonpoc 3 — 10 6aos, Borpoc 4 — 10 6anos.

1. [Ipenmer kuneMatuku. KnHeMaTuueckne XapakTepUCTUKU OCTYNATEIbHOTO IBUKEHUS.
IIepemenienue, CKOPOCTb, HOPMAJIBHOE U TAHI€HCAIIBHOE YCKOPEHHUE.

2. BpamarenpHoe IBUKEHHUE TBEPIOTO Tela U €r0 KWHEMAaTUYECKUE XapaKTePUCTUKHU:
YTIIOBOE MEPEMEILEHUE, YTII0BasI CKOPOCTb, YIJIOBOE YCKOPEHHUE.

3. IIpenmer nunamuku. VHepruanbHble cUCTEMBbI OTCYeTa. [IpUHIUII OTHOCUTEIIBHOCTH
lNanunes.

4. Maccel 1 cuiIbl B MEXaHUKE (TpaBUTALIMOHHBIE, YIIPYTUE, Bs3KKUeE). 3akoHbl HproTOHA 1
3aKOH COXPaHEHUS UMIIYJIbCA.

S. Pabora noctrosiHHOM 1 nepeMeHHOH cuitbl. [loTeHnnanbHas 1 KUHETHYECKasi SHEPTHsL.
3aKOH COXpaHEHMsI SHEPTUU B IPUPO/IE.

6. MOMEHT CuiIbl U MOMEHT UHEPLIMU MAaTEPUAIBHOM TOYKHU U TBEPIOIO Tea. Y paBHEHUE
JUHAMMKY BPALLATEIbHOTO IBUKEHUS TBEPIOTO TEJA OTHOCUTEIBHO OCH.

7. 3aKOH COXpaHEHMsI MOMEHTa UMITyJbca. JKecTKui poTaTop, Kak MOJENb JByXaTOMHON
MouieKyJibl. IIpuBeneHHas macca u ee posb.

8. KunemaTnka rapmMOHHYECKHX KoJeOaHUI. AMIUTUTY/a, 4acToTa U (pa3a rapMOHUYECKUX
Kosiebanuii. Bexktopnas auarpamma. CinoxxeHue KoJeOaHui OHOTO HAIIPABICHHUS U OJJMHAKOBOM
Y4acCTOTBI.

9. JlnHaMuka rapMoHHUYecKuX Kosnebanuil. Jluddepennuanbapie ypaBHEHUS
rapMOHUYECKUX KojeOaHuii. MaremMaTHYecKuii, Npy>KUHHBINA U (PU3MUECKUI MasSTHHK.
JIByXaTOMHas MOJIEKYyJ1a, KaK JJUHEHHbBIM FrapMOHUYECKUN OCLIUILIATOP.

10.  duddepeHunanbHble ypaBHEHHS 3aTyXalOMIMX U BEIHYKICHHBIX KOJICOaHUH.
Jlorapudmuueckuii TeKpeMeHT 3aTyXaHusl. 3aBUCUMOCTb aMILTUTY bl BBIHYKICHHBIX
KoJIeOaHUH OT YacCTOTHI BRIHYKIAroIui cuiibl. [loHsTHE O pe3oHaHce.

12. BoniHOBBIE ABMKEHMSL. BOIHBI IPOA0OIBHBIE U TONIEPEUHBIE. J[JTMHA BOJIHBI, BOJIHOBOE YHUCIIO.
JuddepenunanbHoe BOIHOBOE YpaBHEHUE. DHEPrus, IepeHocuMasi BOHOU. [ToTok sHepruu u
IJIOTHOCTHU ITOTOKA SHEPrUU. BOITHOBOrO IBMKECHMUS.

13. MonexynsspHO-KMHETUYECKUI METO U3YUEHHS] CHCTEMbI MHOTHX YacTHUIl (aTOMOB U
MoJieKyJ). Pa3zMepbl, ceueHust CTOIKHOBEHHS U CPEIHSS JITMHHA CBOOOIHOTO IIpodera MoJeKyI.
Uucno Ban-nep-Baansca.

14. Uneanwubiii Ta3. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETUUECKON TEOPUM HICAIIBHOTO
raza. DyHKOUSA pacnpeneneHuss MOJEeKya 1o  aOCOJMIOTHBIM — 3HAYEHUSM  CKOPOCTH
(pactnpenenenue MakcBena). BeposTHelmas, cpeaHss —apudmeruueckas M CpenHssA
KBaJIpaTU4Hasi CKOPOCTh MOJIEKYJI.

15. Tepmonunamuueckuiit Meto B pusrke. OCHOBHBIE OHATHUS U TAPAMETPHI,
XapaKTepU3yIoIIne COCTOSHIE CUCTEMBI (00BbEeM, aBlIeHHE, TeMIlepaTypa). BHyTpeHHsis
sHeprus. [lepBoe Hauano TEPMOAMHAMUKYU M €r0 IPUMEHEHUE K M30IpoIieccaM (M30Tepam,
n30Xxo0pa, n306apa, aguadara). Temm0eMKOCTb HeaTbHOTO Ta3a IPU MOCTOSHHOM JaBJICHUH U
HOCTOSTHHOM 00BbEMeE.

16. Obpatumele u HeoOpatumble mporecchl. Lukn Kapno. BTopoe Hauano TepMOIuHAMUKH.
[TonsiTrie 06 SHTPOTHUH.

17. Dnementsl puznyeckoit KuHETUKH. [lepeHoc sHEeprum, UMIYJIbCa U MACChl HA MOJIEKYJIIPHOM
yposae. ud¢ysus, 3akon Guka. TermnonpoBoaHocTs, 3akoH Oypbe. BHyTpeHnHee Tpenue
(Bsi3KOCTH). 3akoH HproToHa.

18. KoaddunmenTts! nepeHoca 1 X 3aBUCUMOCTH OT JIaBJICHUS, TEMIIEPATYPHl H pa3MepoOB
MoJiekys. OcoOEHHOCTH SIBJICHUI TIepeHOca B YIbTpapa3psHKEHHBIX Ta3ax.

19. Peanbubiii ra3. YpaBHeHue Ban-nep-Baanbca. ®@usnueckuil CMBICH BXOJSMIIUX B HErO
MIOIIPABOK, OTVIMYAIOIIMN PEANIbHBIN ra3 OT WaeanbHOro. M3orepMsl peasbHbIX ra3oB. Da3oBbie
nepexonpl. YpasHenue Knanelipona-Knaysuca.



8.3.2 IIpMepbI KOHTPOJILHBIX BONPOCOB /1JIsl HTOTOBOI'0 KOHTPOJISAA OCBOCHUSI JUCIHUNJIMHBI

(3 cemecTp — IK3aMeH).
DK3aMEHAIMOHHBIA OMJIET BKJIIOYAET KOHTPOJIBbHBIE BOMPOCHI MO paszznenam 3, 4, S u 6

paboueii mporpaMMbl AUCHUIUIMHBI U COAEPIKUT 4 BOIpOCa.
1 Bonpoc — 10 6amtoB, Bonpoc 2 — 10 6amios, Bonpoc 3 — 10 6aos, Borpoc 4 — 10 6anos.

10.

11

12.

13.

14.

15.

OnexTpoMarHeTu3sM. MarHutHoe B3aMMOJEHCTBHE IIOCTOSIHHBIX TOKOB. Bektop
MarHMTHON MHIyKIuU. 3akoH Ammnepa. 3akoH buo-Casapa-Jlamaca.

MarsuTtHass MHIYKLOUS NPSAMOrO W KPYroBOrO TOKa. MarHuTHBIA JUITOJNIBHBIA MOMEHT
Kpyrosoro toka. Teopema o nupkynauuu. Cuna JlopeHua. JIBH>KEHHE 3apsKEHHBIX
4aCTHUL B OTHOPOJJHOM MarHMTHOM IIOJI€.

MaruutHble cBOMCTBa BellecTBa. lunore3a Ammepa. HanpsskeHHOCT MarHMTHOTO
nosist. HamaranueHHocTs. MarHuTHasi IpOHULIAEMOCTh U MarHUTHAsi BOCIIPUMMYUBOCTb.
Knaccudukanuss MarHeTMkoB (AMaMarHeTHKH, IapaMarHETUKH, (eppOMarHeTHKH,
aHTU(eppOMarHeTUKU, PeppUMarHeTUKN ).

DNeKTpOMarHuTHas WHAYKUUS. MarHuTHblii morok. PaboTa cuil MarHUTHOTO TMOJI.
VYpaBHeHue »sieKTpoMarHuTHOM wuHAYKIuU (3akon ®apanes-Makcsemna). [IpaBumo
Jlenna. Buxpesoe 3i1eKTpuyeckoe moe.

Camounnykuus. IHIyKTUBHOCTh COJIEHOMJIA. DKCTPATOKU 3aMBIKAHUSI U PAa3MbIKaHMSL.
OHeprust MarHUTHOTO NoJsl. OObeMHas! MIIOTHOCTh SHEPTUH MAarHUTHOTO TIOJISL.
VYpaBuenuss MakcBemia. Tok cmemeHus. BekTop 3JIEKTPUYECKOTO  CMELIEHUS.
VYpaBHEHHE HENPEPHIBHOCTU MAJIs IUIOTHOCTUM TOKA. 3aKOH IOJIHOrO Toka. Cucrema
ypaBHeHMI T MakcBesula B MHTETpaibHOH hopMe U PU3HMUECKUI CMBICIT BXOASAIIMX B HEE
YPaBHEHHUHU.

BO3HUKHOBEHME DIEKTPOMAarHUTHOW BOJHBL. IIOoCKas 3JI€KTpOMAarHUTHas BOJIHA.
CKopocTh  pacnpocCTpaHEHMsI 3JIEKTPOMAarHUTHOM BOJHBI. JHEPrus, MepeHOoCUMas
JJIEKTPOMArHUTHOM BOJHOM. Bekrop IlonHTHHra. IIpMHIUMII OTHOCUTENBHOCTH B
AJIEKTPOUHAMUKE.

OneKkTpoMarHuTHas mnpupoja cBeTa. llomepedyHOCTh 3JIEKTPOMAarHUTHBIX — BOJIH.
Mounoxpomaruueckue BoJIHbI. KorepeHTHOCTb. MeTOoapl MOJydeHUsT KOT€pEHTHBIX
MCTOYHUKOB. Y CJIOBUS YCWJICHUS U OcTa0JIeHUs CBETa IPU UHTEPPEPEHIIHH.
OnTuueckas IIMHA MyTH U ONITUYECKask pa3HOCTh Xo/a ydeld. IHTepdepeHnrs BoIH OT
JIBYX KOTEPEHTHBIX TOYEYHBIX MCTOYHHUKOB. lllupuHa uHTEp(EpeHINOHHOHN MOIOCH.
Wntepdepomerp Maiikenbcona. IHTepdepeHnrs cBeTa B TOHKUX IJICHKAX.

Hudpakuus BonH. [Ipunuun [toiirenca. OTpaskeHue U MpeJoMJIeHHE CBETa Ha TPAHUIIE
paszena AByX JUAIEKTPUKOB. [10/IHOE OTpakeHue u ero IpUMEHEHNE B TEXHUKE.

. BomHoBoasl u cBeroBoawl. Ilpunmun I'tolirenca-@penensa. Meron 30 DpeHens.

Judpakuus Openens Ha npocreimux nperpaaax. Judppaxkuus Opaynrodepa Ha menu.
JludpakuuoHHas pemieTka Kak CleKTPaIbHbIA Tpuoop.

ITonspusanus BonH. EcTecTBeHHBIM W NOJApU30BaHHBIM cBeT. PopMa U CTENEHb
NOJIIPU3allMd  MOHOXpOMAaTu4eckux BosH. [loayuenume wu  aHanmu3  JIMHEWHO-
NOJIIPU30BaHHOIO cBeTa. 3akoH bproctepa. 3akon Maioca.

JIBoiiHOE JIy4EeIPEIIOMIICHHE. HckyccTBeHHas OIITUYECKas AHU30TPOIHUSL.
DeKTpoonTHYECKHEe U MarHutoontudeckue 3 dextrl. Paccesnue csera. 3akon Penes.
[Tornomenue cera. 3akon JlambGepra-byrepa-bapa. ucnepcus cera. HopmanbHas u
aHOMaJIbHasl IUCIIEPCHS.

TeruoBoe u3nydeHue. CHEKTpabHbIE XapaKTEPUCTUKU TEIJIOBOIO M3JIy4YEHHS. 3aKOH
Kupxroga. AbcontotHo uepnoe Teno. 3akonsl Credana-bonbumana u Buna. ®opmyna
Panes-JxuHca 1 «ynabTpaduoneroBas karactpoda». ['unoresa [lnanka.

KBaHTOBOE O0OBSCHEHHE 3aKOHOB TEIJIOBOTO H3NMy4deHHsA. KopmycKylsipHO-BOJIHOBOM
oyanu3Mm  cBera. Buemnuit  gorodddexr. 3akonsl (oTtorddexTa. YpaBHeHUE
DiiHmTeiHa A porodddexra u oOBsICHEHHUS 3aKOHOB (orodddekra. OnpenencHue



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

noctossHHOM [imaHka.

OJeMeHThl  CHEeUMANbHOM  TeopuH  oTHocuTenbHOCTH.  Dddext  Komnrona.
KopoTkoBosiHOBass TIpaHHILla PEHTIEHOBCKOTO H3iydyeHus. POTOH — 3ieMeHTapHas
YacTulla. JHEPTrHsl, Macca U UMITYJIbC (POTOHA.

Mogens atoma Tomcona. OnbiTel Pesepdopaa no paccesauro anbga-dactun. SnepHas
MOJZIETIb aTOMa. OMIIMPUYECKHE 3aKOHOMEPHOCTHM B AaTOMHBIX CIIEKTpax H3Iy4YEHUs
aToMa BOJOPOJa.

[Toctynatsr bopa. ATom Bogopoaa no bopy. Cepuanbhas ¢popmyna.

BonHoBble cBolicTBa Mukpouactul. ['mnoreza ne bpoinsg. Omnbitel J[3BHCCOHA U
Jbxepmepa. udpaxiyst 31eKTpOHOB.

CootHomienue HeomnpeaeneHHocTel ['elizenOepra. OreHKa C MOMOIIBIO COOTHOIICHHUS
HEONPEIEICHHOCTE DJHEPrMM OCHOBHOIO COCTOSIHHUS  CBS3aHHOM YaCTHULBI, H
€CTECTBEHHO! IIMPHUHBI CIIEKTPAIbHOM JINHUH.

BonnoBast pyHkius u e€ cratuctuyeckuii cMpicia. HopmMupoBka BOJHOBOH (yHKIIUH.
BonnoBoe ypasuenue llpenunrepa st cTaluoOHapHBIX cocTossHUM. CTaHOapTHBIE
yCIIOBHS, HaJlaraéMble Ha BOJIHOBYIO (DYHKIIHIO.

KBantoBass uwactuma B OJAHOMEpPHOH, OCECKOHEUYHO TIyOOKOW TMPSIMOYTOJIBLHOM
noreHIMaabHON sime. COOCTBEHHbIE 3HAYCHHMS HSHEPrMUM YacTUIBI M COOCTBEHHBIC
HOPMHPOBAHHBIE BOJTHOBBIE (DYHKITMH, OTIMCHIBAIOIINE €€ COCTOSHUE.

OpHomepHast moTeHIMalnbHast cTyneHb (mopor). Koadounment oTtpaxkeHus u
npoxoxkaeHus. OgHOMepHBbI NoTeHIMaIbHBIN Oapbep. Koaddumument npoxoxaeHus
(mpo3pauHOCTH).

CrammonapHoe ypaBHenue Illpenunrepa mis atoma Bojxopona (B cdepuueckux
koopauHaTax). CoOcTBeHHble  BONHOBbIE  (YHKIMM ¥  KBAHTOBBIC  4YHCIHIA,
XapaKTEPU3yIOLUe COCTOSHHUE JIEKTPOHA B aTOME.

CoOcTBeHHass BOJHOBas (PyHKIMS, OIUCHIBAIONIAs OCHOBHOE COCTOSIHHE aToMa
Bojopona. PammaneHoe pacmpeneneHHe IJIOTHOCTH BEPOATHOCTH  OOHAPYKEHHS
nnekTpoHa. KBAaHTOBBIM TapMOHMYECKMH M aHMApMOHMYECKMH  OCLMJUIATOPSI.
MounekyJIapHbIE CIIEKTPHI.

OpOGuransHoe rupomarauTHoe oTHomienue. Oneitel L Tepra-I'epaaxa. CiuH 351eKTpoHa.
CrnuHOBOE r'MpOMarHUTHOE OTHOLIEHHE. CIMH-OpOUTAIbHOE B3aMMOICHCTBHE.
MHOro31eKTpOHHBIM aToM. ATOMHBIM TepM. MynbTUILIETHOCTE. MarHuTHBIE MOMEHT
atoma. ®aktop Jlanzge. Dpdexr 3eemana.

OneMeHThl KBAHTOBOM cTaTucTUKU. KBaHTOBas cucTeMa M3 OJUHAKOBBIX YaCTHLL.
IIpuHIUIT TOKIECTBEHHOCTH OAMHAKOBBIX YaCTHLL.

CuMMeTpHUYHBIE U AHTUCUMMETPUYHBIC BOJIHOBBIE (DYHKIIMH, OMHMCHIBAIOIINE COCTOSHUS
TOXKIECTBEHHBIX MHKpouacTHil. bo3onsl u ¢epmuonsl. lpunmun Ilaynu. KBantoBbie
cTaTHcTHUYEeCKuE pacupeneneHus boze-Olinmreiina u @epmu-/Aupaka. Sueprus depmu.
BBIpOKIEHHBIN 3JIEKTPOHHBIN ra3.

[ToHATHS O KBAHTOBBIX TEOPHSX TEIUIOEMKOCTed 1o OiHmTeiiny u Jlebaro.
Xapakrepuctuueckue Temrneparypsl. @oHonsl. [penensublii 3akon Jlebast.

CoctaB aTOMHOTrO siipa. XapakKTepUCTUKH siIpa: 3apsijl, Macca, SHEPTUs CBSI3U HYKJIOHOB.
SAnepusie peakuuu. [lenenne saep. Cunres saep. I[lonarue o no3umeTpun u 3aiure.
@yHIaMEHTAJIBHBIE B3aUMOJCUCTBUS U OCHOBHBIE KJIACCHI JJIEMEHTAPHBIX YaCTHLI.
CoBpemeHHas (u3nyeckass KapTHHA MHUpa: Hepapxusi CTPYKTYp MaTe€pHH, BOJIIOLHA
Bcenennoii, ¢pusnueckas kapTuHa MUpa Kak (uiocodcekas Kareropusi.

@OHJI OLICHOYHBIX CpPEICTB IPUBEAEH B BHUAEC OTACIBHOIO JOKYMEHTA, SBIIAIOIICTOCS
HEOTHEMJIEMOH YacCThI0 OCHOBHOM 00pa30BaTEIbHON MPOTPaMMBI.

8.4 CTpykTypa U npumMepbl 0HI1eTOB /51 IKk3aMeHa (2 u 3 cemecTp)



Ox3ameH 1o aucuumuinHe «®dusuka» npoBoguTcs B 2 U 3 CEMECTPE M BKIKOYACT
KOHTPOJIbHBIE BOIIPOCHI 110 pazfenam | - 2, 3 — 6 yueOHOI nporpaMMbl JUCUUIUIMHEL buser nis
9K3aMEHA COCTOUT U3 2 BOIIPOCOB M 2 33/1a4, OTHOCSILUXCS K YKa3aHHBIM pa3zeiiaM.

[Tpumep Ouneta i FK3aMeHa:

«Ymeeporcoaron Munucmepcmeo nayku u gvicuieco oopazosanus P@
__3aB.kad. bU3MKU Poccuiickuii XMMHKO-TEXHOJIOTHYECKUI YHUBEPCUTET
(HOJ’DKHOCTL, HAanMCHOBAHHUC UM H H MeHI[e-]IeeBa
Kageape) Kadeapa ¢pusznkn
B.B. l'opes 18.03.01 Xumuyeckas TEXHOJIOTHS
(ITopmuce) (U. O. damunus) PusuKa
« » 20 T
buaer Ne 1

1. PaboTa mocTostHHOM 1 iepeMeHHOM cuibl. [ToTeHanbHas 1 KWHeTUYecKast SHeprus. 3aKOH
COXPAHEHHUS YHEPTUH B IPUPOJIE.

2. O6patumeie u HeoOpaTuMble mporecchl. Llukn KapHo. Bropoe Hayano TepMoinHaAMUKH.
[TonsiTrie 06 SHTPOTUH.

3. 3agaua-1*.

4. 3amava-2*.

*BBITAEeTCS CIy4aifHBIM 00pa3oM Ha OTACIBHOM OJIaHKe.

9 YYHEBHO-METOJNYECKOE OBECIIEYEHHME JUCHUIIJINHBI

9.1 Pexomenayemasi IuTEpaTypa
A. OcHoBHasi IMTEpaTYpa:

1. Kypc obmieit ¢pusuxu: B 4 1. - T. 1. Mexanuka. MonekymsipHas GU3UKa U TEPMOTUHAMUKA:
yueoHoe mocooue / M.B. CasenbeB; mox obm. pen. B.M. CaBenbeBa. - 2-¢ u3n., crep. — M.:
KHOPYC, 2012. - 528 ¢

2. Kypc o6mieii pusuku: B 4 1. - T. 2. DnexrpuyectBo: yuedHoe nmocodue / 1.B. CaBenbes;
nox obmr. pea. B.U. CaBenbena. - 2-e usn., crep. - M.: KHOPVYC, 2012. -442 ¢

3. Kypc obmeit pusuxu: B 4 1. - T. 3. Ontuka, aromHast ¢pusuka, GU3MKa aTOMHOTO siipa U
3JIEMEHTapHBIX YacTull: yueOHoe nocodue / M.B. CasenbeB; noz obmr. pea. B.W. Casenbesa. -
2-e w31, crep. - M.: KHOPVYC, 2012. - 537 ¢

4. Yepros A.I'., Bopo6seB A.A. 3anaunuk o ¢usuke. - M.: Beicmr. mk. - 1988. - 527 ¢

5. Tpopumona T.U. Kypc ¢usuku: yued. mocobue ans By3oB. - M3m. 17-e, crep, - M.:
W3narensckuit nenTp «Akagemusi», 2008. - 560 c.

b. lonojiHUTE/ILHASA JIUTEPATYpA:

1. O6mmii kypc ¢usuku: YueOHOe mocobme s By3oB: B 5 tomax Tom 1: Mexanuka
/CuByxuH /I.B., - 6-¢ uzn., crep. - M.: DUSMATIIUT, 2014. - 560 c.

2. O6mmii kype pusuku: Yuebnoe nocodbue 11 By30B: B 5 Tomax Towm 2: TepmoauHamuka u
MonekynsipHas ¢pusuka /CuByxut /1.B., - 6-e uzz., crep. - M.: DUSMATIIUT, 2014. - 544 c.

3. O6mmwmit xypc pusuku: YuebHoe mocodbue anst By30B: B 5 Tomax Tom 3: DnekrpudecTtBo
/CuByxuH /I.B., - 6-¢ uzn., crep. - M.: DUSMATIIUT, 2015. - 656 c.

4. Uponos . E. Mexannka. OCHOBHBIE 3aKOHBI [DNEKTPOHHBIN pecypc] - 13-e uza. (3:1.). -
M.: JlaGopatopus 3nanmii, 2017. — 312 c.



5. Uponos U. E. Dnexrpomarnerusm. OCHOBHBIE 3aKOHBI [ DEeKTpOHHBIN pecype]| — 10-e u3.
(31.). — M.: JIaboparopus 3Hanuii, 2017 — 322 c.

6. Uponos U. E. BonHoBble niporiecchl. OCHOBHBIE 3aKOHBI [ DNEKTPOHHBIN pecypc] - 7-€ u3 .
(31.). - M.: BUHOM. Jlaboparopus 3Hanui, 2015. — 265 c.

7. UponoB U. E. KBantoBas ¢uszuka. OcHOBHBIC 3aKOHBI [ DIIEKTPOHHBIN pecypc]: yueOHoe
nocobwue - 7-e u3x. (31.). — M.: Jlaboparopus 3uanuii, 2017 — 261 c.

9.2 PexoMeHaAyeMble HCTOYHMKH HAYYHO-TeXHUYECKOIl HHGopManuu
- Pa3gaTouHbIN WILIIOCTPATUBHBIN MaTepUall K JICKIUSAM U CEMHHAPAM.
- MeTtoanyeckie peKOMEHIaLUH 110 BHIIIOTHEHHUIO JTa00PaTOPHBIX padoT.

Pecypchl nH(pOpMaIMOHHO—TEIIEKOMMYHHUKAITMOHHON ceTu IHTepHeT:

—  http://www.rsl.ru - Poccuiickas ['ocynapctBennast bubnuoreka

—  http://www.gpntb.ru - I'ocygapcTBeHHass myOJu4Has HaydHO-TEXHHUYEcKass OMOIMOTEeKa
Poccun

—  http://lib.msu.su - Hayunas 6ubnmnoreka MOCKOBCKOTO rOCYJapCTBEHHOTO YHUBEPCUTETA

—  http://window.edu.ru - IlonHOTeKCTOBass OMOMMOTEKA YUEOHBIX U Y4eOHO-METOAMYECKIX
MaTepuaioB

— http://abc-chemistry.org/ru/ - ABC-Chemistry : becruiatHas Hay4yHas XuMHYecKas
uHpopManus

—  http://www.fips.ru/cdfi/fips2009.dll - Caiir ®UIIC. Undpopmanus o naTeHTax

—  http:/findebookee.com/ - mouckoBas cuctema 1o KHUram

— http://elibrary.ru - Hayunas snexkrponHas Onbmuoreka

- http://leweb.loc.go - bubnuoreka Konrpecca CIIIA

9.3 CpencrBa o0ecrieyeHHs] OCBOCHUS THCHHUILINHBI

Jns  peanuzanuu  pabodell mporpaMMbl  TOATOTOBJIEHBI — CIENYIOIIME  CpPEACTBa
o0ecrieyeHns OCBOCHHS JUCIUTUINHBL:

— KOMIIbIOTEPHBIE NMPE3EHTALMN HHTEPAKTUBHBIX JIEKIUH — 23, (0011ee yucio ciaaioB —

274);

— 0aHK TECTOBBIX 3aJaHUN JUIA TEKYIIETO KOHTPOJIS OCBOCHMS IUCIMILIMHBI (0OIee
YHUCJIO BOMPOCOB — 578);

— 0aHK TECTOBBIX 3a,[[aHHﬁ AJIs UTOrOBOI'0O KOHTPOJIE OCBOCHUS AUCHHUILIWHBI (O6IJ.IC€
YHCIIO BOIIPOCOB — 145).

10. TIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT A,
NCITOJIB3YEMBIX B OBPA3OBATEJIBHOM ITPOLECCE

HNudopmannonnyio MOJIEPIKKY U3yYCHUS JUCLATUTMHEI OCYILIECTBIISICT
Nudopmannonno-oudnnoreunsiii nentp (MBL)) PXTY um. .M. MenaeneeBa, KOTOPBI
obecrieynBaeT OOY4YaIOUIMXCS OCHOBHOM yueOHOH, Yy4eOHO-METOAMYEeCKOW W Hay4yHOU
JUTEPaTypOil, HEOOXOIMMON AJIsi OpraHu3aluu 00pa30BaTENLHOTO Mpolecca MO AUCHUILINHE.
O6mwuit 06sem mHOTOOTpacieBoro Gonma MBI va 01.01.2020 cocraBnsier 1 715 452 3k3.

@®onx UBL] pacnonaraer ydeOHOH, y4eOHO-METOIMYECKOH M HAyYHO-TEXHHYECKOU
JIUTEpaTypoil B (popMe meuaTHBIX U 3JIEKTPOHHBIX M3JaHMUMN, a TaKKe BKIIOYACT O(QUIHATILHBIC,
CIpaBOYHO-OUOIMOrpaduyeckre, CHEIHATU3UPOBAHHbIE OTEYECTBEHHbIE U 3apyOeKHBbIC



nepuoanueckue W uHbopManmoHHele u3naHus.  UBL[  obOecmeumBaer  gocTym K
npodecCHOHATBHBIM 0a3aM JTaHHBIX, HHPOPMALIMOHHBIM, CIIPABOYHBIM M TOMCKOBBIM CUCTEMaM.

Kaxnprii oOydaromuiicss o0ecriedeH CBOOOIHBIM JOCTYIIOM M3 JIFO0OM TOYKH, B KOTOPOW
uMeeTcss JOCTyn K ceTd VIHTepHET HM K 3JeKTpoHHo-OuOmmoreyHoi cucreme (3BC)
VYHHUBepcUTETa, KOTOpas COJCPKHUT pazIMuHble M3JaHUS 10 OCHOBHBIM M3Yy4aeMbIM
JUCLUUIUIMHAM M cpOPMUPOBaHA IO COTJIACOBAHUIO C MPaBOOOIagaTeNsIMU Y4eOHONH U yueOHO-
METOJIUYECKOM JTUTEPATYPBI.

Jns  Oomee MOJHOTO M ONEPAaTUBHOIO  CIPaBOYHO-OMOIMOrpaduyeckoro u
uHpopManroHHoro obciayxuanus B MBL] peannzoBaHa TeXHOIOTHS DIIEKTPOHHON TOCTABKH
JOKYMEHTOB.

[TonmHblif TepedeHb AIIEKTPOHHBIX HH(GOPMAIIMOHHBIX PECYPCOB, MHCIOIb3yEMbIX B
npoiiecce 00y4deHus, MPEeACTaBICH B OCHOBHOM 00pa30BaTeIbHOM IporpamMmme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE
JUCHUIIJINHBI
B cooTBeTcTBUUM C y4eOHBIM IJIAHOM 3aHATHS MO AUCHUIUIMHE «DU3HKa» MPOBOIATCS B
dopme JeKuMH, CEMHHApPOB, JAOOPATOPHBIX 3aHATHH M CAaMOCTOSATENBHOW  pabOTHI
o0yuJaromerocs.

11.1. O6opynoBanue, HeoOX0AUMO€e B 00pa30BaTeJbLHOM Npolecce:

* VyeOHas ayauTopus Ui NPOBENCHUS JIEKIMOHHBIX M MPAKTHYECKUX 3aHATHH,
000pyI0BaHHAas! 3JEKTPOHHBIMH CPEICTBAMHU JEMOHCTPAIMU (KOMITBIOTEP CO CPEJICTBAMHU
3BYKOBOCITPOU3BEICHHUS, IIPOCKTOP, IKpaH) U yueOHOU MeOenbio.

* VyebHas J5aboparopusi, OCHAIIEHHAas JabOpaTOpHOM MeOenblo, HayyHbIM H
TEXHOJIOTUYECKUM 000PY0BaHUEM I IPOBEACHUS 1aOOPaTOPHBIX padoT.

* bubnuoreka, uMeronas paboune KOMIBIOTEPHBIE MeCTa JJIsi CTYACHTOB, OCHAICHHBIC
KOMIIBIOTEPaMH C BBIXOZIOM B MIHTEpHET U JOCTYIIOM K 0a3aM JaHHBIX.

* Texnonoruyeckoe oOopynoBaHHE JUII OOpaOOTKM, TOATOTOBKM M  IPOBEICHHSA
1a00paTOPHBIX PadOT:

— 10 xomnsrorepoB 2014 rona;

— 10 xommbroTepoB  2002/2004 rona;

— 10 na6. ycTaHOBOK U1l IPOBEIEHUS CTY . MpakTukyMa, 2014 roxa;

—  ®otometp doroanekrpuueckuii FOumko 1201, 2018 ronga;

— Mouno06mok Lenovo tun 3, 3 mr., 2019 roga;

— Becsl nopuronnsie AND-HT-500, 2 mt., 2019 roga;

— Cekynaomep mexanuueckuid, 17 mr., 2019 roga;

— AxkBaguctuistop AD-25, 2019 roaa;

— Pedpaxromerp «Komnakry, 2 mr., 2019

— Ixad cymmnsnsni HIC-20-02, 2019

— Becol naboparopusie BJIT3-510c, 2 mT., 2019

— pH-merp-mumuBonsT™erp pH-420, 2 mrt., 2019

11.2. YueOHO-HATIAAHbIE TOCOOUS:
HHpopManmoHHO-METOIUYECKHE MaTepHallbl: ydeOHbIe TOCOOUS MO AUCIUILINHE; pa3JaTOYHbIH
MaTepuan K paszzienaM JIEKIIMOHHOTO Kypca; 3aIauHUKU B OYMaKHBIX IK3EMIUISIpaXx.

11.3. Komnbortepsl, HWHGOPMANMOHHO-TEICKOMMYHUKAIMOHHbIC CeTH, AallapaTHO-
NPOrpaMMHbIE U ayIHOBH3YaJIbHbIE CpPeICcTBA:



IlepcoHanbHblE KOMIIBIOTEPHI, YKOMILIEKTOBaHHBIE pourpsiBatesivu CD u DVD, npuntepamu
U MPOTPAMMHBIMH CPEICTBAMH; MPOEKTOPHI M SKPAHBI, IU(PPOBBIE KaMephl; KOMUPOBAIbHBIC
anmnaparsl; JOKajabHas CETb C BBIXOAOM B MIHTEpHET.

11.4. IleuaTHbIE U JIEKTPOHHBbIE 00pa3oBaTeIbHbIe U HH(POPMALMOHHBIE PECYPCHI:
NubopmannoHHO-METOTUUECKIE MaTepUalbl: YIeOHbIe TTOCOOUS 10 TUCIUILIMHE; Pa3JaTOIHbIN
Marepuai K pa3zesiaM JEKIIMOHHOTO Kypca;

DNeKTpPOHHBIE 00pa3oBaTeNbHBIE PECYPCHl:  AJNEKTPOHHBIE TMpPE3eHTAlMH K  pas3aeiiam
JEKIMOHHOTO Kypca; y4eOHO-METOIUYEecKhe pa3paboTKM B JJIEKTPOHHOM BHJE; CIIPABOYHBIC
MaTCpuraibl B [ICHAaTHOM U JJICKTPOHHOM BHUIC.

11.5. IlepeyeHb JIMIEH3HOHHOTO IPOrPAMMHOI0 00eCIeYeHHUsI:

Ne HanmeHnoBanue PexBusursl foropopa| Koanuyecrso jqunen3nii | Cpok oKOHYaHUSA
LI NPOrpaMMHOI0 NMOCTABKH AeiicTBUS JTULIEH3UH
NPOAYKTA
1. Calculate Linux Desktop CBobosHO He orpannuyenHno beccpouno
pacnpoctpansiemoe [10
2. LibreOffice CBobosHO He orpannuenHno beccpouno
pacnpoctpansiemoe [10
3. ABBYY FincReader CBobosHO He orpannuenno Bbeccpouno
pacnpoctpansiemoe [10
4. . CBobosHO He orpanuuenso Beccpouno
7-Z1p
pacnpoctpansiemoe [10
5. Google Chrome CBobosHO He orpannuenHo beccpouno
pacnpoctpansiemoe [10
6. VLC Media Player CBobosHO He orpannuenno beccpouno
pacnpoctpansiemoe [10
7. Discord CBobosHO He orpannuenHo beccpouno
pacnpoctpansiemoe [10
8. Autodesk AutoCAD CBobosHO He orpannuenno beccpouno
pacnpoctpansiemoe [10
9. IntellJIDEA CBobosHO He orpannuenno Bbeccpouno
pacnpoctpansiemoe [10
10. FreeCAD CBobosHO He orpannuenno beccpouno
pacnpoctpansiemoe [10
11. SMath Studio CBobonHO He orpannuenHno beccpouno
pacnpoctpansiemoe [10
12. Kontpakt Ne 90-  JluneH3us asis akTUBaLUU 12 mecsies
1339A/2021 ot Ha pabouux CTaHIMAX, |(€KEeroJHOe MPOJICHNE
Corel Academic Site 07.09.2021 MOKpBIBAaET Bce paboune | MOAMHCKH C IPaBOM
Standard MeCTa B YHUBEPCUTETE nepexo/ia Ha
OOHOBIEHHYIO BEPCHUIO
MIPOJYyKTa)




13. Kontpakt Ne 90- 500 nuuen3uit 12 mecsitieB
Kaspersky Endpoint 1339A/2021 ot (esxeroiHOE MTPOJIEHNE
Security ams Ouzneca — 07.09.2021 MOJIHICKH C TIPAaBOM
CrangaptHelii Russian nepexoja Ha
Edition. OOHOBJIEHHYIO BEPCHIO

MIPOJYyKTa)

14. GIMP CBobosHO He orpannuenHo beccpouno

pacnpoctpansiemoe [10
15. |OBS (Open Broadcaster CBobosHO He orpannuenso Beccpouno

Software) Studio

pacnpoctpansiemoe [10




12. TPEBOBAHMUSA K OHEHKE KAYECTBA OCBOEHUSA NTPOT'PAMMBI

HaumenoBanue DopMBbI H METOBI
. OcHoOBHBIE ITOKA3aTEJN OLEHKH
MOyJieit KOHTPOJISA M OLIEHKH
Paznen 1. Bunaem:
@du3nvecKue OCHOBBI | -QU3MYECKME  OCHOBBI ~ MexaHwWku;  cmbica | OmeHka 3a
MEXaHUKH (byHIaMEHTaIbHBIX (buznueckux 3aKOHOB, | KOHTPOJIbHYIO PaboTy

NPUHIUIIOB U MOCTYJATOB; UX (OPMYIHPOBKH H
IpaHMIIbl TIPUMEHUMOCTH; CBA3b IIMPOKOTO Kpyra
¢usnueckux sBICHUH C (yHIAMEHTAIbHBIMU
OPUHIUIIAMA M 3aKOHaMHU  (U3UKH; CBA3b
IIUPOKOTO  Kpyra (U3HYECKHX SBICHHHA C
(GyHIaMEHTAIBHBIMU TIPUHLIMIAMH M 3aKOHAMHU
¢u3uku; MeToasl  00pabOTKM  pe3ysbTaToB
(U3NIECKOTO HPKCIEPUMEHTA; OCHOBHBIE METOJIbI
pemieHust 3a7a4 1O OMHUCAHUIO (UINUYECKUX
SIBIICHHI;

Ymeem:

- TPUMEHATH  TEOpPETHYECKHE 3HAHUA U
HKCIEPUMEHTAIbHbBIE METOABI UCCIIEOBAHUS TIPH
peneHnH MpoeCCUOHATBHBIX 3a1a4;
MIPOBOJIUTH aHanmm3 HAYYHO-TEXHUYECKOU
JUTEPATyPhl; IPOBOAUTH PACUETHI, OCYIIECTBIISATH
aHaJM3 ¥ Ha OCHOBE 3TOTO JIeJIaTh 00OCHOBAHHBIE
BBIBO/IBI; aHaAJTU3UPOBATh pe3yIbTaThI
HAOJIOCHUI U SKCIIEPUMEHTOB C MPUMEHEHUEM
OCHOBHBIX 3aKOHOB ¥ MPHHLUUIOB (DU3HKH;
OTIPENIENIATH XapaKkTep PU3NUECKUX MPOIECCOB MO
KOMIUIEKCY 3KCIEPHUMEHTAIbHOW HH(OpMaIiu
IpU TOMOUIM TpauKOB, TaOJIUIl U YypaBHEHUI,
MPEACTABIAThH o0paboTaHHYIO
HKCHEPUMEHTAIBHYIO u TEOPETUYECKYIO
nH(pOPMALIMIO B YCTHOM M MUCbMEHHOU (opme, B
TOM 4YHCJIE C HCIOJb30BAHUEM COBPEMEHHBIX
KOMITbIOTEPHBIX TEXHOJIOTHH.
Braoeem:

- HaBBIKAMU pabOTHl C IIUPOKUM KPYTroM

¢u3nueckux npuOOpPOB U 0OOPYIOBAHUS;

— HaBBIKAMU OOOCHOBAHUS CBOUX CY>KICHHUN
U BBIOOpA METO/A UCCIICAOBAHMSL.

Nel (2 cemectp)

Paznea 2.
OcHoBBI
MOJIEKYJISIPHOU
¢buzukn

3uaem:
-pu3nueckue  OCHOBBI ~ MEXAHHMKH;  CMBICI
(byHIaMEeHTaNbHBIX ¢u3nYecKux  3aKOHOB,

NPUHIUIIOB U MOCTYJATOB; UX (OPMYIHPOBKH H
IpaHMIIb TIPUMEHUMOCTH; CBA3b IIMPOKOTO Kpyra
¢usnueckux sBICHUH C (yHIAMEHTAIbHBIMU
OPUHIUIIAMA M 3aKOHaMU  (U3UKH;  CBA3b
IIUPOKOTO  Kpyra (U3HYECKHX SBICHHH C
(GyHIaMEHTAIBHBIMU TIPUHLIMIAMH M 3aKOHAMHU
¢u3uku; MeToasl  00pabOTKH  pe3ysbTaToB
(U3NIECKOTO HIKCIEPUMEHTA; OCHOBHBIE METOJIbI
pemieHusi 3aJa4 1O ONHCAHUIO (U3NYECKUX

OueHka 3a
KOHTPOJIbHYIO paboTy
Ne2 (2 cemectp)
OueHka 3a
nabopaTOpHBII
MPaKTUKYM (2
ceMecTp)

OreHka 3a 3K3aMeH
(2 cemectp)




SIBIICHHI;

Ymeem:

- TPUMEHATH  TEOPETHYECKHE 3HAHUA U
HKCIEPUMEHTAIbHbIE METOABI UCCIIEOBAHUS TIPH
peneHnH MpoeCCUOHATBHBIX 3a1a4;
MIPOBOJIUTH aHanmm3 HAYYHO-TEXHUYECKOU
JUTEPATyPhl; IPOBOAUTH PACUETHI, OCYIIECTBIISATH
aHaJM3 ¥ Ha OCHOBE 3TOTO JIeJIaTh 00OCHOBAHHBIC
BBIBO/IBI; aHaATU3UPOBATh pe3yIbTaThI
HAOIIOCHUI U SKCIIEPUMEHTOB C MPUMEHEHUEM
OCHOBHBIX 3aKOHOB M TMPHHLUUIOB (DU3HKH;
OTIPEIENIATH XapaKkTep PU3NUECKUX MPOIECCOB MO
KOMILIEKCY 3KCIEPHUMEHTAIbHOW HH(OpMaIiu
IpU TOMOUIM TpauKOB, TaOJIUIl U YypaBHEHUII,
MPEACTABIATh o0paboTaHHYIO
HKCHEPUMEHTAIBHYIO u TEOPETUYECKYIO
nHPOPMALIMIO B YCTHOM M MUCbMEHHOU (opme, B
TOM 4YHCIIE C HCIOJb30BAHUEM COBPEMEHHBIX
KOMIBIOTEPHBIX TEXHOJIOTH.
Braoeem:

- HaBBIKAMU pabOTHl C IIUPOKUM KPYTroM

¢u3nueckux npuOOpPOB U 0OOPYIOBAHUS;
HaBbIKAMU OOOCHOBAHHUSI CBOUX CYXICHUH W
BbIOOpA METO/1a HCCIIeIOBAHMUS.

Paznea 3.
DneKTpocTaTHKa U
MMOCTOSIHHBIN
AJIEKTPUYECKUN TOK

3uaem:
-pu3nueckue  OCHOBBI ~ MEXAHHMKH;  CMBICI
(byHIaMeHTaNbHBIX ¢u3nYecKux  3aKOHOB,

NPUHIUIIOB U MOCTYJATOB; UX (POPMYIHPOBKH H
IpaHMIIbl TIPUMEHUMOCTH; CBSA3b IIMPOKOTO Kpyra
¢usnueckux sBICHUH C (yHIAMEHTAIbHBIMU
OPUHIUIIAMA M 3aKOHaMHU  (U3UKH; CBA3b
IIUPOKOTO  Kpyra (U3HYECKHX SBICHHHA C
(GyHIaMEHTAIBHBIMU TIPUHLIMIAMH M 3aKOHAMHU
¢u3uku; MeToasl  00pabOTKM  pe3ysbTaToB
(U3NIECKOTO HKCIEPUMEHTA; OCHOBHBIE METOJIbI
pemieHust 3a7ad 1O OMHUCAHUIO (UINUYECKUX
SIBIICHHI;

Ymeem:

- TPUMEHATH  TEOpPETHYECKHE 3HAHUA U
HKCIEPUMEHTAIbHbBIE METOABI UCCIIEOBAHUS TIPH
peneHnH MpoeCCUOHATBHBIX 3a1a4;

MIPOBOJIUTH aHamm3 HAYYHO-TEXHUYECKOU
JUTEPATyPhl; IPOBOAUTH PACUETHI, OCYIIECTBIISATh
aHaJM3 ¥ Ha OCHOBE 3TOTO JIeJIaTh 00OCHOBAHHBIE
BBIBO/IBI; aHaATU3UPOBATh pe3yIbTaThI
HAOJIIOCHUI U SKCIIEPUMEHTOB C MPUMEHEHUEM
OCHOBHBIX 3aKOHOB U TMPHHLUUIOB (DU3HKH;
OTIPENIENIATH XapaKkTep PU3NUECKUX MPOIECCOB MO
KOMIUIEKCY 3KCIIEPUMEHTAIbHOW HH(OpMaIuu
IpU TOMOUIM TpauKOB, TaOJIUIl U YypaBHEHUII,
MPEACTABIATh o0paboTaHHYIO
HKCHEPUMEHTAIBHYIO u TEOPETUYECKYIO

Onenka 3a
KOHTPOJIbHYIO paboTy
Ne3 (3 cemectp)




uH(pOPMALIKIO B YCTHOM M MUCbMEHHOU (opme, B
TOM 4YHCJIE C HCIOJb30BAHUEM COBPEMEHHBIX
KOMITbIOTEPHBIX TEXHOJIOTH.
Braoeem:
- HaBBIKAMU pabOTHl C IIUPOKUM KPYToM
¢u3nueckux npuOOpPOB U 0OOPYIOBaAHUS;
HaBbIKAMU OOOCHOBAHHUSI CBOUX CYXICHUH W
BbIOOpA METO/1a CCIIeIOBAHMUS.

Paznea 4.
DNeKTpOMarHeTus3m

3uaem:
-pu3nueckue  OCHOBBI ~ MEXAHHMKH;  CMBICI
(byHIaMeHTaNbHBIX ¢u3nYecKux  3aKOHOB,

NPUHIUIIOB U MOCTYJATOB; UX (OPMYIHPOBKH H
IpaHHIIbl TIPUMEHUMOCTH; CBSA3b HIMPOKOTO Kpyra
¢usnveckux sBICHUH C (yHIAMEHTAIbHBIMU
OpPUHIUIAMA M 3aKOHaMU  (U3UKH; CBA3b
IIUPOKOTO  Kpyra (U3HYECKHX SBICHHHA C
(dyHIaMEHTAIBHBIMU TIPUHLIMIAMH M 3aKOHAMHU
¢u3uku; MeToasl  00pabOTKH  pe3ysbTaToB
(U3NUECKOTO HKCIEPUMEHTA; OCHOBHBIE METO/IbI
pemieHust 3a7a4 1O OMHUCAHUIO (UINUYECKUX
SIBIICHHI;

Ymeem:

- TPUMEHATH  TEOpPETHYECKHE 3HAHUA U
HKCIIEPUMEHTAIbHbIE METOABI UCCIIEOBAHUS TIPH
peneHnH MpodeCCUOHATBHBIX 3a1a4;

MIPOBOJIUTH aHanm3 HAYYHO-TEXHUYECKOU
JUTEPATyPhl; IPOBOJAUTH PACUETHI, OCYIIECTBIISATH
aHaJM3 ¥ Ha OCHOBE 3TOTO JIeJIaTh 00OCHOBAHHBIC
BBIBO/IBI; aHaATU3UPOBATh pe3yIbTaThI
HAOJIOCHUI U SKCIIEPUMEHTOB C MPUMEHEHUEM
OCHOBHBIX 3aKOHOB U MPHHLUUIOB (DU3HKH;
OTIPENIENIATh XapaKkTep PU3NUECKUX MPOIECCOB O
KOMILIEKCY 3KCIEPUMEHTAIbHOW HH(OpMaIuu
IpU TOMOUIM TpauKOB, TaOJIUIl U YypaBHEHU,
MPEACTABIAThH o0paboTaHHYIO
HKCHEPUMEHTAIBHYIO u TEOPETUYECKYIO
nH(OPMALIMIO B YCTHOM M MUCbMEHHOU (opme, B
TOM 4YHCJIE C HCIOJb30BAHUEM COBPEMEHHBIX
KOMIBIOTEPHBIX TEXHOJIOTH.

Braoeem:

- HaBBIKAMU pabOTHl C IIUPOKUM KPYToM
¢u3nueckux npuOOpPOB U 0OOPYIOBAHUS;
HaBbIKAMU OOOCHOBAaHHUSI CBOUX CYXICHUH W
BbIOOpA METO/1a MCCIIeIOBAHMUS.

Ouenka 3a
KOHTPOJIbHYIO paboTy
Ne4 (3 cemectp)




Pazgea 5.
OnTuka

3uaem:
-pu3nueckue  OCHOBBI ~ MEXAHHMKH;  CMBICI
(byHIaMeHTaNbHBIX ¢u3nYecKux  3aKOHOB,

NPUHIUIIOB U MOCTYJATOB; UX (OPMYIHPOBKH H
IpaHHIIbl TIPUMEHUMOCTH; CBA3b IIMPOKOTO Kpyra
¢usnueckux sBICHUH C (yHIAMEHTAIbHBIMU
OPUHIUIAMA M 3aKOHaMU  (U3UKH; CBA3b
IIUPOKOTO  Kpyra (U3HYECKHX SBICHHHA C
(GyHIaMEHTAIBHBIMU TIPUHLIUIAMH M 3aKOHAMHU
¢u3uku; Metoasl  00pabOTKM  pe3ysbTaToB
(U3NYECKOTO HKCIEPUMEHTA; OCHOBHBIE METOJIbI
pemieHust 3a7a4 1O OMHUCAHUIO (UINUYECKUX
SIBIICHHI;

Ymeem:

- TPUMEHATH  TEOPETHYECKHE 3HAHUA U
HKCIEPUMEHTAIbHbIE METOABI UCCIIEOBAHUS TIPH
peneHnH MpodeCCUOHATBHBIX 3a1a4;

MIPOBOJIUTH aHanm3 HAYYHO-TEXHUYECKOU
JUTEPATyPhl; IPOBOJAUTH PACUETHI, OCYIIECTBIISATH
aHaJM3 ¥ Ha OCHOBE 3TOTO JIeJIaTh 00OCHOBAHHBIC
BBIBO/IBI; aHaATU3UPOBATh pe3yIbTaThI
HAOJIIOCHUI U SKCIIEPUMEHTOB C MPUMEHEHUEM
OCHOBHBIX 3aKOHOB M TMPHHLUUIOB (DU3HKH;
OTIPENIENIATh XapaKkTep PU3NUECKUX MPOILECCOB MO
KOMIUIEKCY 3KCIIEPUMEHTAIbHOW HH(OpMaIuu
IpU TOMOUIM TpauKOB, TaOJIUIl U YypaBHEHU,
MPEACTABIATh o0paboTaHHYIO
HKCHEPUMEHTAIBHYIO u TEOPETUYECKYIO
nH(OPMALIMIO B YCTHOM M MUCbMEHHOU (opme, B
TOM 4YHCJIE C HCIOJb30BAHUEM COBPEMEHHBIX
KOMIBIOTEPHBIX TEXHOJIOTH.

Braoeem:

- HaBBIKAMU pabOTHl C IIUPOKUM KPYToM
¢u3nueckux npuOOpPOB U 0OOPYIOBAHUS;
HaBbIKAMU OOOCHOBAaHHUSI CBOUX CYXICHUH W
BbIOOpA METO/1a CCIIeIOBAHMUS.

Onenka 3a
KOHTPOJIbHYIO paboTy
Ne 5 (3 cemectp)

Pa3znea 6.
DJIEeMEHTEI
KBaHTOBOH (DH3UKU

3uaem:
-pu3nueckue  OCHOBBI ~ MEXAHHMKH;  CMBICI
(byHIaMEeHTaIbHBIX ¢u3nYecKux  3aKOHOB,

NPUHIUIIOB U MOCTYJATOB; UX (POPMYIHPOBKH H
IpaHHIIbl TIPUMEHUMOCTH; CBSA3b IIMPOKOTO Kpyra
¢usnueckux sBICHUH C (yHIAMEHTAIbHBIMU
OPUHIUIIAMA M 3aKOHaMHU  (U3UKH; CBA3b
IIUPOKOTO  Kpyra (U3HYECKHX SBICHHHA C
(GyHIaMEHTAIBHBIMU TIPUHLIUIAMH M 3aKOHAMHU
¢u3uku; MeToasl  00pabOTKM  pe3ysbTaToB
(U3NIECKOTO HKCIEPUMEHTA; OCHOBHBIE METO/IbI
pemieHust 3a7ad 1O OMHUCAHUIO (UINUYECKUX
SIBIICHHI;

Ymeem:

- TPUMEHATH  TEOPETUYECKHE 3HAHUA U
HKCIEPUMEHTAIbHbIE METOBI UCCIIEOBAHUS MIPH

OueHka 3a
KOHTPOJIbHYIO paboTy
Neb6 (3 cemectp)
OueHka 3a
nabopaTOpHBII
IIPaKTUKYyM (3
ceMecTp)

OreHka 3a 3K3aMeH
(3 cemectp)




peneHnH mpopeCCUOHATBHBIX 3a1a4;
MIPOBOJIUTH aHanmm3 HAYYHO-TEXHHYECKOU
JUTEPATyphl; IPOBOAUTH PACUETHI, OCYIIECTBIISATH
aHaJM3 ¥ Ha OCHOBE 3TOTO JIeJIaTh 00OCHOBAHHBIE
BBIBO/IBI; aHaATU3UPOBATh pe3yIbTaThI
HAOJIOCHUI U SKCIIEPUMEHTOB C MPUMEHEHUEM
OCHOBHBIX 3aKOHOB ¥ TMPHHLUUIOB (DU3HKH;
OTIPEIENIATH XapaKkTep PU3NUECKUX MPOIECCOB MO
KOMILIEKCY 3KCIIEPHUMEHTAIbHOW HH(OpMaIiu
IpU TOMOUIM TpauKOB, TaOJIUIl U YypaBHEHU,
MPEACTABIATh o0paboTaHHYIO
HKCHEPUMEHTAIBHYIO u TEOPETUYECKYIO
nHPOPMALIMIO B YCTHOM M MUCbMEHHOU (opme, B
TOM 4YHCIIE C HCIOJb30BAHUEM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHH.
Braoeem:

- HaBBIKAMU pabOTHl C IIUPOKUM KPYroM

¢u3nueckux npuOOpPOB U 0OOPYIOBAHUS;
HaBbIKAMU OOOCHOBAaHHUSI CBOUX CYXICHUH W
BbIOOpA METO/1a MCCIIeIOBAHMUS.

13. OCOBEHHOCTH OPTAHU3AIINU OBPA30OBATEJIBHOI'O NIPOIECCA JIsA
NHBAJNIOB ! JINI C OTPAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbS

OOydeHue WHBAIMAOB W JIMI] C OrPAaHUYEHHBIMH BO3MOXKHOCTSMHU  3I0POBBS
OCYIIECTBIISIETCS B COOTBETCTBUH C:

- Ilopsinxom opraHuM3anuud M OCYHIECTBICHHS O0Opa30BaTENbHOW JESTEIBHOCTH 10
o0Opa3oBaTeNbHBIM IpOrpaMMaM — IporpamMmaM OakajaBpuaTa, MporpaMMmaM CIELUaNINuTeTa,
nporpammam maructpatypsl (IIpuka3z MunoOpuayku P® ot 05.04.2017 Ne 301);

— IlonoxeHneM O TOpPSIKE OpraHU3ald W OCYLIECTBJICHUS 0Opa3oBaTeNbHON
NESTeIbHOCTH 10 0O0pa30BaTeNIbHBIM IpOrpaMMaM BBICHIETO 00pa3oBaHUsS — MPOTPaMM
OakanmaBpuaTa, OporpaMM  CHeNMalWTeTa,  OporpaMMm  Maructpatypsl B PXTY
nM. JI.1. Menneneesa, npuHaTeIM pemieHueM YueHoro cosera PXTY umm. JI.M. Menneneesa
o1 30.10.2019, mnporokon Ne 3, BBeAeHHbBIM B JelicTBHEe npukazoMm pektopa PXTY
uMm. JI.1. Mennaeneena ot 14.11.2019 Ne 646A;

- MeTtoanyecKMMH PEKOMEHIAIMSIMH IO OpTaHu3alui 00pa30BaTEIbHOTO Mpolecca s
00y4YeHHs MHBAJIUIOB U JIUI] C OrPAaHMYCHHBIMH BO3MOXHOCTSIMH 3/J0POBbsI B 00pa30BaTEIbHBIX
OpraHu3alMsIX BBICIIET0 O0pa30BaHMA, B TOM YHCIE OCHAIIEHHOCTH O0pa30BaTeIbHOIO
nporiecca (YTBEpXKAEHBI 3aMecTuTeneM MuHucTpa obpa3zoBanusa u Hayku PO A.A. KinumoBeiM
ot 08.04.2014 Ne AK-44/058H).



