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1. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHHU 110 JUCHUIIJIMHE, COOTHECEHHBIE C IIVIAHUPYEMBIMMU PE-
3YJIBTATAMHU OCBOEHUSA OBPA3OBATEJIBHOU ITPOT'PAMMABI

1.1. IleJblo 0CBOEHHS TUCHUIIUHBI (MOIYJIsI) SBISIETCS CO3J]aHUE Y 0OYJAIOIINUXCS OCHOB IIMPOKOW TEOPETUIECKOM IMOATOTOBKH
B 00JIaCTH (PM3HMKH, TIO3BOJIAIONIEH OYAYyIINM CIICIAIICTaM OpPUEHTHPOBATHCA B IMIOTOKE HAYYHOH TEXHWYECKOi MHpopMannuu u odec-
MEeYMBaIOIICH UM BO3MOXXHOCTH HCIIOJIb30BAaHMSI Pa3HOOOPA3HBIX (M3MYECKUX MPHHIMIIOB B T€X OOJACTIX TEXHHWKH, B KOTOPHIX OHHU
crenranmupyorcs. @opMupoBaHue y 00ydarOMUXCsT HAYYHOTO MBIIIICHUS, IPABUIHBHOTO MOHUMAHHS TPAHUI] TPUMEHHMOCTH pas3-
TMYHBIX QU3NYECKUX TIOHSTHUI, 3aKOHOB, TEOPUH U YMEHUsI OLIEHUBATh CTENICHb JIOCTOBEPHOCTH PE3YJIbTATOB, TIOJyYEHHBIX C IIOMOIIBIO
SKCIICPUMEHTANBHBIX FIIH MAaTEMAaTHIECKAX METOAOB MCCIICIOBAHNS.

YcBoeHHE OCHOBHBIX (DM3WYECKUX SBICHUHA M 3aKOHOB KJIACCHYECKON M KBAHTOBOH (PH3MKH, METOAOB (PM3NIECKOTO MBIILICHHIS.

1.2. 3amaun ocBOEHHS AMCHUIINHBI. BripaboTka y 00ydaromuxcsi IpUEMOB M HaBBIKOB PEIICHHsI KOHKPETHBIX 3a/1a4 U3 pa3HbIX
obJiacTeil (PM3UKH, TOMOTAIOMINX O0YUYarOIMMCS B JaJIbHEHIEM pelaTh npogeccuoHa bHble 3a1a4i. O3HaKOMIICHHE 00yJalomuXxcs ¢
COBPEMEHHO!N HAay4YHOW ammapaTypoil M BEIPa0OTKa y 00y4arolnXcsi Ha4adbHBIX HABBIKOB IPOBEICHHS SKCIIEPUMEHTAIBHBIX HCCIEN0-
BaHWN Pa3IMYHBIX (U3MYECKUX SBJICHUH M OIIEHKH HOTPELIHOCTH u3MepeHuid. Co3aHue y 00ydJaronuxcsi OCHOB IIMPOKOI TeopeTnye-
CKOI ITOATOTOBKH B 00JaCTH (DU3HKH, ITO3BOJISFOLICH OyIyIINM CIEHAINCTAM OPHEHTHPOBATLCSA B MIOTOKE HAYYHOH TEXHUYECKOH MH-
(hopMmary 1 oOecrieunBaroIIef IM BO3MOXXHOCTD HCIIOIB30BAHUS Pa3HOOOPA3HBIX (PH3MUECKUX MPHUHITUIIOB B TEX OOIACTIX TEXHUKH, B
KOTOPBIX OHH CIICIIHAI3HPYIOTCSL.

1.3. Komnerenuuu ody4aronierocs, GpopmMupyemsbie B pe3yabTaTe 0CBOCHHUS JUCHUNIMHBI (MOTYJIsT)

OIIK-1. CiocobeH pemiath HHKEHEPHBIC 3a/1a41 B IPOPECCHOHANBHOM JCITEIBHOCTH C UCIIOIb30BAHUEM METOJIOB €CTCCTBCHHBIX HAYK,
MaTEeMaTHYCCKOTO aHaJIN3a U MOJICIIUPOBAHHUS

Hmnkartop OIIK-1.1. JleMoHCTpupyeT 3HAaHUS OCHOBHBIX OHATHH U (byHJIaMeHTaHLHLIXuSaKOHOB (U3MKH, TPUMEHSIET METObI
TEOpPETHYECKOT0 U 9KCIIEPUMEHTAILHOTO UCCIIeIOBaHHS (PH3HMUECKUX SIBICHHUMN, IPOLIECCOB U OOBEKTOB

Hmnkartop Ol'{K-l.z. TPUMEHSET METO/IbI TEOPETHYECKOTO H SKCTIEPHMEHTANBHOTO MCCIIEA0BaHN 00BEKTOB, MPOLIECCOB, SIBIIE-
HUi, IPOBOJUT HKCIEPUMEHTHI IO 33JJAHHONM METOMKE U aHATM3UPYET UX Pe3yJIbTaThI

Mimkarop OHK:I.S. Hcnonb3yeT HpU3MKO-MaTeMaTHYECKUH anmapar Juis pa3padoTKH IPOCTHIX MaTeMaTHYECKUX MOJIENEH sB-
IeHni, mpoleccoB M 0OBEKTOB MPH 33AaHHBIX JONMYIIEHUIX U OTPAHUYCHUSX.

B pesysabrare 0cBOCHMS JUCHUIIMHBI 00YUAIOIIMIiCS JOJIKEeH:
3HaThb:
(u3nUecKre OCHOBBI MEXaHUKH, dJICKTPUUCCTBA M MarHeTH3Ma, (GDU3UKU KOJIeOaHUIl M BOJH, KBAHTOBON (DH3UKH, IJCKTPOIUHAMUKY,

CTaTHYECKOH (PU3MKH U TEPMOJUHAMUKH, aTOMHOI U saepHOil Gu3NKK; GyHAaMEHTAIbHbIC HOHSTHS, 3aKOHBI U TEOPUU KIIACCUYECKOH 1
COBPEMEHHON (pHU3HUKH

YMeThb:

HUCIIOJIB30BATH OCHOBHBIC 3aKOHBbI eCTeCTBeHHOHay‘-IHI)IX JUCIIUIIJIMH B HpO(I)eCCHOHaHBHOﬁ JACATCIbHOCTH, HpI/IMeHﬂTL Q)HSI/I‘ICCKI/IE 3a-
KOHBI IJId pemeHI/m HpaKTH‘IECKI/IX 3aaa4, HpOBOI[I/ITI) I/I3MepeHI/I$[, 06pa6aTI)IBaTB n HpC}ICTaBHHTB pESyJ'H)TaTI)I

Baanernb:

METOAAMH MaTEeMaTHYECKOT0 ONMUCaHMSA (U3MUECKUX SIBICHUH M IPOLECCOB, ONPEACIIIOMNX IPUHIMUITEI paOOTHl Pa3NUYHbIX TEXHUYe-
CKHX YCTPONCTB

2. MECTO JUCHMUILIMHBI B CTPYKTYPE OBPA30BATEJILHOM ITIPOT'PAMMBI

HHCHIlfl(')[?IHHLI HanmMeHoBaHMe THCHUTLIAHBI Komer qmp“:g}l:z:[g”x Komme-

2.1 OcBanBaemMasi TUCHHUIIIMHA

51.0.09 | Pn3nkca [onK-1

2.2 TIpenmecTByOIIHE TUCHUTINHBI
| 2.3 OcBauBaeMble NapaiejbHO JUCHHIIJIMHbBI l

b1.0.08 WNudopmaruka YK-1

b1.0.16 Xumus OIIK-1

51.0.07 Maremaruka VK-1;0I1K-1
2.4 Ilocaenyromme JUCHUNIUHBI

b1.0.36 |MaTeMaTWIec1<ne MOJICIMPOBAHUE CUCTEM U MPOIECCOB |OHK-1

3. OFBEM JUCHHUIIVIMHBI MOAYJIsA) B BAYETHBIX EJUHUIIAX C YKASAHUEM KOJIMYECTBA AKAJJEMUYE-
CKUX YACOB, BBIJIEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYUYAIOIIUXCH C HPENOJABATEJIEM (I1O BU-
JIAM YYEBHBIX 3AHSATHI) U HA CAMOCTOSITEJBHYIO PABOTY OBYUYAIOIIUXCS

3.1 O6beM TUCHHUILIAHBI (MOTYJIS) I 8 3.e.
3.2 PacnpenesneHne akajeMH4eCKHX YaCOB 0 ceMecTpaM (11s oo)/kypcam( ans 3¢0) 1 BHAAM y4eOHbIX 3aHATHI

Ne cemectpa (13151 0¢o) / kypea ( 1is 3¢po)
Bup 3anaTuii 1 2 3 4 5 6 7 8 9 10 Hroro
vo e v |eoaf vion {eor| yo [ergr| yvo e v |eoa| v [eogr| yo | pogr) v |eoaf vion (e yo | ergy
KonTakTHas pagora: |28 |28 28 |28
Jlexyuu 12 |12 12 |12
Jlabopamopnule 8 |8 8 |8




Ipaxmuueckue 8 |8 8 |8
Koncynomayuu
Hno.paboma
KonTpoas 13 (13 13 |13
Cam.paboTa 247 |247 247 1247
UTOTI'O 288 |288 288 (288
3.3. ®opMBbI KOHTPOJISA H BUABI CAMOCTOAITEIbHOM padoThl 00y4yaonierocst
Cemectp HopMmbl BpeMeHH Ha caMOCTOSATEIbHYIO Pa00Ty 00y4aomerocs
®DopmMa KOHTPOJIS (oho)/ Buz paboTsl HopwMmsb! BpeMeHH, yac
Kypc(3do) IloAroToBKa K JEKLIUAM 0,5 yaca Ha | Yyac ayJAUTOPHBIX 3aHATHH
[Moaroroska k nmpakTuueckum/ 1adboparop- .
JK3aMeH 1 1 yac Ha 1 yac ayTUTOPHBIX 3aHATUN
HBIM 3aHATHAM
3auer 1 IToAroToBKa K 3a4eTy, IK3aMEHY 9 yacoB
Kypcosoii npoekt BrInonHeHne KypcoBoro npoekra HET
Kypcosast padora BrinosHeHNe KypcoBoil paboThI HET
Konrpoasnas padora (1,1 BrInonHeHne KOHTPOIbHOM paboThl 9 yacoB
PI'P Boinosnnenue PI'P HET
Pedepat/acce Brmoxaenne pedepara/scce HET
4. CTPYKTYPA U COAEP) KAHUE JUCHUIIJIMHBI MOAYJIS)
Yacobl B MHTEpaK-
Kon 3a- Bun K-Bo THBHOI dopme
TSt HaumeHnoBaHue pa3jenoB u TeM SAHSITHSE Cemectp AK.UACOB Komnerenuun | Jlureparypa K-so Dopma
AK.4YacoB| 3aHATHSA
Paznea 1. IPEJJMET U METO-
bl ®PU3UKHN
1.1 |Dumsuka xak Hayka. Metoasl ¢pusu-| Cp. 1 5 OIIK-1 JI1.1 JI1.5
YECKOT'0 HCCJICAOBAHUS: OIIBIT, THITIO- JI1.6 J12.1
T€3a, SKCIEpUMEHT, Teopus. [lonarue J12.6
(usnveckux mozenei. Baxneime
JTansl ucropun Gusuku. Poms Gusu-
KA B Pa3BUTHM LMBWIM3AIMA. B3au-
MOCBSI3b (PM3HKH M IPYTHUX oOlacten
Haykdu ¥ TexHukd. KommbioTepHoe
MO/JICIUPOBAaHUE B COBPEMEHHON (u-
suke. OOmas CTpyKTypa W 3ajadu
Kypca oOmeit ¢u3uxu. Pons n3mepe-
HUS B (Qu3uke. ENUHUIBI U3MepeHust
u cucteMbl eauHul. OCHOBHBIC €IH-
Huns CHU.
Pazgen 2. KHHEMATHUKA MA-
TEPUAJIbHON TOYKH
2.1 Tlonsitne cucrembl orcuera. Mojge-| Jlek. 1 1 OIIK-1 JI1.1 JI1.5
I MaTepUaNbHOM TOUKH U TBEPIOTO JI1.6 JI2.1
Tena. BexkTopHoe M KOOpAMHATHOE J12.6
OIMCaHWEe JIBIDKCHHS MaTepHaIbHON
touku. IlpoiineHHsll myTe U mepe-
Meenue. Panmyc-extop. Cpennss
CKOpPOCTb U CpEIHEE YCKOpPEHHE.
MrHoBeHHas! CKOPOCTh 1 MTHOBEHHOE
yckopeHue. TaHreHnuaabHOE U HOP-
MaJIbHOE YCKOPEHHUs MaTepHaTbHON
TOYKH.
2.2  |BpamarenbHoe IBHKEHHE MaTepH- Cp. 1 5 OIIK-1 JI1.1 JI1.5
aIbHON TOYKH. BEKTOpEHI yrita moso- JI1.6 J12.1
poTa, yriIoBOW CKOPOCTH H YTIOBOTO J12.6
yckopeHusi. CBsi3b MEXAY YIJIOBBIMU
Y JIMHEHHBIMU BEJIMYHHAMH.
2.3  |KunHemaruka MaTtepuaibHOM TOUKH. IIp. 1 2 OIIK-1 J1.1J11.4 1 Amnanus
JI1.5 JI1.6 KOHKDET -
J12.1J12.2 HBIX CUTYa-
J23J12.4 LUH
JI2.5 JI2.6
Paznea 3.0CHOBbBI IUHAMUWKHN




MNOCTYHATEJBHOI'O IBU-
KEHHA TEJA

3.1 IToctynarensHoe u BpamatensHoe| Jlek. OIIK-1 J1.1J11.5
NBIDKeHUMsT Tenma. [lepBblii  3aKoH JI1.6 J12.1
Hetotona. Ilonsitne Maccel Tena. J12.6
Bropoii 3akoH Hbrorona. Ilonsarue
cunel. CrnoxxeHne cuil. TpeTuil 3aKoH
Hetorona. Cwuia TpaBHUTamuy, cuia
TSDKECTH U BEC.
3.2  |Yopyrue cunbl. Cunet Tpenus. 3akon| Cp. OIIK-1 JI1.1 J11.5
BCEMHUPHOI'O TArOTEHUs. J|BU)KEHUE B J1.6 J12.1
none TaroteHus 3emiu. Kocmuuge- JI2.6
ckue ckopocTd. 3akoHs!l Kennepa.
3.2 |/lunammuka mocrtynatenbHoro nsmxe-| IIp. OIIK-1 JI1.1J11.4 Amnanus
HUA Tena. JIL.5 JI1.6 KOHKDET -
J2.1J12.2 HBIX CUTYya-
J12.3J12.4 aviezt
JI2.5 J12.6
Pazgen 4. 3AKOHBI COXPAHE-
HUSI B MEXAHUKE
4.1 |Mexanndeckas cucrema. 3akoH u3-| Cp. OIIK-1 JI1.1 JI1.5
MEHEHHS HMIIyJlbCa MeXaHHYeCKOU JI1.6 J12.1
CUCTEMBI. 3aKOH COXpaHEHUS HM- J12.6
myJbca. 3aKOH JBIKCHHS IICHTpa
Macc. PeaktuBHOe aBmkeHue. [IBu-
JKEHUE TeNl C IMEPEMEHHOW MAacCoM.
VYpaBuenue Memepckoro. ®opmyna
IlronkoBckoro.
4.2 Kunetnueckas »sHeprus. PabGota| Jlek. OIIK-1 JI1.1J11.5
CUiIbl. 3aKOH M3MEHEHUSl KUHETH4e- JI1.6 J12.1
ckoif sHeprumn. KoHcepBaTuBHBIE U JI2.6
HEKOHCEpBaTHBHbIE CHIIbI. [loTeHIH-
anbHas SHeprus. 3aKOH COXpPaHEHHS
OHEPrUU B MEXaHHKE.
4.3 |Yuopyroe u Heympyroe coynapenus.| Cp. OIIK-1 JI1.1 JI1.5
Lentpanpublii  ymap. AOCONIOTHO JI1.6 J12.1
Heynpyruit yaap. AOGCOMIOTHO ympy- JI2.6
ruil yaap.
4.3 |M3yueHue 3ak0HOB moctymnaTenbHOTO| JIab. OIIK-1 JIL.1JIL.5 Amnanu3
IBIDKEHHS C ITOMOIIBIO MAITUHEI AT- JI1.6 J12.1 KOHKDET -
Byza. J12.6 M3 HBIX CUTYa-
W3yyeHne MUHAMHUKH BPaIaTEILHOTO it
IBIDKECHUSI C TIOMOIIBIO MAasTHHKA
OobepOexa.
MastHuk Maxkcsema. Onpeznenenue
MOMEHTa HMHEpPIHH T U IpOBepKa
3aKOHA COXPAaHEHHS SHEPTHH.
IIpoBepka 3aKOHOB COXpaHEHUS HM-
IyJbca M 3HEPTHU NPHU COyJapeHHH
TeIl.
OmpeneneHne yCKOpeHHs cBOOOJHO-
ro HaJeHUs MPH MMOMOIIM MaTeMaTu-
YEeCKOr0 MasiTHUKA.
Omnpenenenne TUHAMUYECKOH BSI3KO-
CTH XUIKOCTH 1o MeToxy CTokca.
4.6 |MomeHT cuibl U MOMeHT mMmmynbsca| Cp. OIIK-1 JI1.1 JI1.5
OTHOCHTENIFHO HETO/BIXHOTO Hada- JI1.6 J12.1
7a. 3aKOH M3MEHEHHS MOMEHTa M- J12.6
MyJibca. 3aKOH COXPaHEHWS MOMEHTa
uMIynbca. J[BrmKeHHWe B TOJE IICH-
TPaJIBHBIX CHIL
Pazgen S. JMHAMUKA BPAIIIA-
TEJBbHOI'O IBU/KEHUS
TBEPJIOT'O TEJIA
5.1 Crenienn  cBoOoawl.  O6o6mennsie| Cp. OIIK-1 JI1.1 JI1.5
KoopauHaThl. YWCIo cTerneHeld CBoO- JI1.6 J12.1
0oxpl  TBepmoro Tena. BpaineHue JI2.6




TBEPAOrO Tela BOKPYT HEMOJBHKHOU
ocn. OCHOBHOH 3aKOH IMHAMHUKH
BpAIaTeIbHOTO JBMXCHUS TBEPIOTO
tena. Teopema Ilreitnepa. [lmockoe
nBIkeHue. KuHeTwdeckas SHEprus
BpaIaTe’IbHOTO OBIDKEeHUS. PaboTa n
MOIITHOCTHh TPH BPAIIaTeIbHOM IBH-
>keHuu. [1nockoe ABMKeHue.

Paznen 6. MEXAHUYECKHE
KOJIEBAHUA 1 BOJIHBI

6.1

lapmonmdeckne komebanms. Bek-
TOpHasl AMarpamMma I'apMOHHYECKOTro
konebanns. KommuekcHas — Qopma
npescTaBiaeHus Kojiebanuil. Croxe-
HUE KojeOaHud. MaremMaTuyecKuit
MasATHUK. lIpyXKUHHBIA  MasATHUK.
CBoOOmHBIE 3aTYXaIOIIUEKOICOAHTI.
Brmyxnennsle koneOaHms. Peso-
HaHc.BonHOBBIE mpoueccsl. Ynpyrue
BOJIHBI B cpenax. [IpononbHble U Mo-
TIepeYHbIC BOJHEL. Y paBHEHHE Oery-
meil BosiHbl. Da3oBasi  CKOPOCTb.
BonHoBoe ypaBnenue. IIpunuun cy-
nepno3uuuu. ['pynmoBas CKOpPOCTb.
Crosturie  BOJHBL.  3BYKOBBIE  BOJI-
HbL.Dddekt Jomnepa.

Cp.

OIIK-1

JI1.1 JI1.5
JI1.6 JI2.1
JI2.6

Pazgen 7. CTATUCTHYECKASA
OU3UKA U TEPMOJWHAMMU-
KA

7.1

OCHOBHEIE TOHSATHS TCPMOANHAMUKHA
u craructudeckoi ¢usuku. IlepBoe
HayajJo TEPMOAMHAMHKHA U H30IpPO-
L[ECChI.

Jlek.

OIIK-1

JI1.1J11.5
J1.6 J12.1
J12.6

7.2

BTOpoe Ha4vaJlo TCpMOANHAMUKH.
PeanpHble razer. @a3oBbie nepexoabl.
DIJIeMEeHTHI CTaTUCTHYSCKOMN (1)I/ISI/IKI/I.

Cp.

OIIK-1

JI1.1 JI1.5
JI1.6 JI2.1
JI2.6

Pazgen 8. 9JIEKTPOCTATUKA

8.1

DNeKTpUUECKU 3apsal. 3aKOH KyJo-
Ha. HanpsKeHHOCTh 2IEKTpUYECKO-
ro mons. IlpuHnun cynepno3unuu
aneKkTpuueckux nonei. INorok Bekro-
pa HampsbkeHHOCcTH. Teopema Naycca.
PaboTta cmi 3EKTPUYECKOTro MOJIS.
IloreHnman  2JEKTPOCTATHUYECKOTO
noyst. Lupkynsmus BekTopa Hamps-
KEHHOCTH. TeopemMa O IUPKYJISAIUH.
CBs3p  MEXIYy  HaIpsHKCHHOCTBHIO
AIIEKTPUYECKOTO TOJIT M IMOTEHIHA-
JIOM.

Jlex.

OIIK-1

JI1.2J11.5 JI1.6
J12.1 JI2.6

8.2

TIpoBOJHUK BO BHEIIHEM 3JIEKTPO-
CTaTHYECKOM TIOJie. DJIeKTpUUecKas
€MKOCTb.  ODHEprusi  3apsHKEHHOTO
MIPOBOJIHUKA, CUCTEMBI IPOBOJHUKOB
U KOHJIEHCATOpa. DHEPrusl 3JIEeKTpHU-
yeckoro mnoiast. O0beMHast INIOTHOCTH
JHEPIrUM JIEKTPUYECKOTO IOJIS B JIH-
3JIEKTPUKE U B BaKyyMe.

Cp.

OIIK-1

JI1.2J11.5 JI1.6
J2.1J12.6

8.3

OneKTpuUecKuil JUMoib. DIeKTpude-
ckoe mone nunonst. [lomspabie U He-
MOJSIpHBIE  AMAIeKTpuKH. [lomspuza-
UL TUDIICKTPUKOB. BekTop mosipu-
30BaHHOCTH. HampsokeHHOCTH 3JeK-
TPUYECKOTO TIONS B IMIJICKTPHKE.
JusnexTpudeckas  MPOHHIIAEMOCTb.
Teopema T'ayccamis moyis B AUDJIEK-
Tpuke. CBSI3p BEKTOPOB 3JIEKTpHUUE-
CKOT0 CMEILEHMs], HANPSLDKEHHOCTH U

Cp.

OIIK-1

JI1.2J11.5 JI1.6
J2.1J12.6




MOJIIPU30BAHHOCTH. I'pannunbie
YCIOBHSA JUISI BEKTOPOB JIIEKTpHUE-
CKOTO CMEIIECHNSI ¥ HANIPSDKEHHOCTH.

8.4

DneKTpocTaTUYECKOE IOJIE B BAKyy-
Me. 3akoH Kymona. Teopema I'aycca
u ee npuMeHenue. IloreHmuan snek-
TPUYECKOTO OIS,

IIp.

OIIK-1

J1.1J11.4
J1.5J11.6
J2.1J12.2
J2.3J12.4
JI2.5 JI12.6

Ananuz
KOHKDET -
HBIX CHTYa-
145071

8.5

OmnpenesicHue OTHOIICHUS — 3apsiia
9JIEKTpOHa K €ro Macce MeETOJIOM
MarHeTpoHa.

HccrnenoBanue 3IeKTPOCTATUICCKUX
oJeH.

Omnpenenenne  pabOTBI  BBIXOAA
3JIEKTPOHOB U3 METaslIa.

CHATHE KPUBOW HAMAarHWYMBAHHUS U
MIETIIN THCTepe3rca C MOMOIIBI0 OC-
muiorpada.

W3yyenue sBIEHUS B3aUMHON UH-
ITYKIIAW.

JIa0.

OIIK-1

JI1.2J11.5 JI1.6

JI2.1 JI2.6 M2

Amnanuz
KOHKpET -
HBIX CUTYya-
145071

Paznen 9. IOCTOSIHHBIN
JIEKTPUUYECKHUI TOK

9.1

YcnoBust CymecTBOBAaHHUS IOCTOSH-
HOTO 3JeKTpHdeckoro toka. Cmia u
IJIOTHOCTh TOKAa. YpaBHEHHE HeEIpe-
poiBHOCTH. 3akoH OMa Juisi OAHOPO.-
HOTO ydYacTKa ILeMmu. OJIeKTPOABU-
JKyllas CWia M Halps KeHHe. 3aKoH
Oma Juisi HEOJHOPOJHOIO y4acTKa
uenu. [IpaBuina Kupxroda. [Ipumepst
pacdera pa3BETBICHHBIX JJIICKTpHUE-
CKMX IeHned C MOMOUIBIO IIPaBHI
Kupxroda. Pabora u MOITHOCTH TOKA.
3akoH [xoyns-JleHua.

Cp.

OIIK-1

JI1.2J11.5 JI1.6

J12.1 JI2.6

Pazgen 10. HOCTOAHHOE
MAT'HUTHOE IIOJIE

10.1

MarHuTHbII MOMEHT KOHTypa C TO-
KOM. MaruutHass MHAYKOUS. 3aKOH
Awmmnepa. 3akoH buno-CaBapa —
Jlannaca. Ilone npsimoro Toka. Ilone
Kpyrosoro toka. Teopema o IUpPKY-
JSUU BEKTOpa MAarHUTHOM WHIYK-
uuu. Ilone conenoupa. Ilone Topou-
na. MarautHelii notok. Teopema
laycca. Pabora nepemerueHus npo-
BOJHMKA U PaMKH C TOKOM B MarHut-
HOM Toje. JleiicTBMEe MAarHUTHOTO
nmoJisi Ha JABWXKyLuiics 3apsia. Cuia
Jlopenna.

Jlex.

OIIK-1

JI1.2J11.5 JI1.6

J12.1 JI2.6

10.2

MarnutHoe mnoJie B BemlecTBe. Mar-
HUTHBIE MOMEHTHI aToMOB. Hamaruu-
YEHHOCTh W HaNpsHKEHHOCTh MarHHUT-
Horo mnoisi. TeopeMa O LUPKYJISALUU
BEKTOpa HAIMPSHKEHHOCTH MarHUTHO-
ro nosst. Bunel maruerukoB. deppo-
MmarHeTuku. [Ipupoma ¢eppomarne-
TH3MA.

Cp.

OIIK-1

JI1.2J11.5 JI1.6

J12.1 JI2.6

10.3

IlocTrosiHHOE MarHUTHOE MOJE B Ba-
kyyme. 3akonbl brno-Casapa-Jlamnaca
u Amrmepa. Teopema 0 LHUPKYISIIAN U
e¢ MPUMCHCHHS.

IIp.

OIIK-1

J1.1J11.4
J1.5J11.6
J2.1J12.2
J23J12.4
J12.5J12.6

Ananms
KOHKpET -
HBIX CUTYya-
U

Paznea 11. QJIEKTPOANHAMMU-
KA

111

SIBneHne 3MeKTpOMarHUTHOM WHIYK-
uvd. fIBneHue caMOMHAYKIUH. TOKH
NpY pa3MbIKAHWK Lend. TOKW TpHu

Cp

OIIK-1

JI1.2J11.5 JI1.6

J2.1J12.6




3aMBIKAHUU LEeNH. DHEPrusi MarHuT-
Horo nosist.IlepBoe ypaBHeHue Makc-
Bemna. Tok cmemienusa. Bropoe ypas-
Henue MakcBesna. Tperbe u yeTBep-
Toe ypaBHeHusi Maxkcpenna. Ilonnas
cuctemMa ypaBHeHWH MakcBemia B
muddepeHmaIbHO hopme.

Paznen 12. 9JIEKTPOMATI'HUT-
HBIE KOJIEBAHUA 1 BOJIHBI

12.1  |Onexrpuueckuii konebarenpHEI|  Cp. 7 OIIK-1 JI1.2J11.5 J11.6

koHTyp. Popmyma Tomcona. Cso- J12.1 J12.6
OomHble 3aryxamouie KoJjeOaHus.
JloO6poTHOCTE KOJIE0ATENTLHOTO KOH-
Typa. BEIHYX/IEHHBIE DJIEKTpHUYECKHE
konebaHusi. MeToa BEKTOPHBIX aHa-
rpamMM. Pe3oHaHCHBIE SIBIEHUS B KO-
nebaTembHOM  KOHType. Pe3oHaHc
HanpsDKEHUN U pe30HaHC TOKOB.

12.2  |[lomyuenue anekrpoMarauTHeix|  Cp. 7 OIIK-1 JI1.2J11.5 J11.6
BonH. Illkama 3JIEKTPOMarHUTHBIX JI2.1J12.6
BoJH. U3nyuenue numnoins. Ipumene-

HHE 3JICKTPOMAarHUTHBIX BOJH. [ud-
(epeHIMaNTbPHOE ypPAaBHEHHE  3JIEK-
TPOMAarHUTHOM  BOJIHBL. ~ DHEPTUs
AJIEKTPOMAarHUTHBIX BOJH. Bektop
‘YMmoBa — [loiiHTHHra.

Paznen 13. IOAI'OTOBKA K 3A-
HATUAM

13.1 [[oaroroBka k JieKiHMOHHBIM 3aHsTH-| Cp. 6 OIIK-1 JI1.1 JI1.2J11.5
SIMH. JI1.6 J12.1

JI2.6

13.2 [[oaroroBka k nabopartopHbiM pado-| Cp. 8 OIlIK-1 JI1.1 J11.2J11.5

Tam. JI1.6 J12.1
J12.6 M2
13.3 [[loxgroroBka k mpakthyeckuMm 3aus-| Cp. 8 OIIK-1 JI1.1J11.4
THSIM. JI1.5J11.6
J2.1J12.2
J2.3J12.4
J12.5J12.6
13.4 [[logroroBka m BhINONHEHHMEX KOH-| Cp. 9 OIIK-1 JI1.1J11.4
TPOJIBHOM PabOTHI JI1.5J11.6
J2.1J12.2
J23J12.4
JI12.5J12.6
Paznea 14. OITUKA

141 [Cser kak snekrpomarauTHas BonHa.| Cp 11 OIIK-1 JI1.3J11.5 JI1.6
OtpaxkeHHEe U MpeOMIIEHUE 3JIeK- JI2.1 J12.6
TPOMAarHUTHBIX BOJIH HAa TpaHHLE
paszena IByx cpea. ['eomerpudeckas
ontuka. [loHATHEe cBeTOBOro Jyda.
3aKOHbI T'€OMETPHUYECKOH ONTHKH.

LleHTpUpOBAaHHBIE ONTHYECKHE CH-
crembl. JIun3pl. ®dopmyna TOHKOHN
JIMH3BI.

14.2 Wnatepdepenmus cBera. Korepent-| Jlek. 2 OIIK-1 JI1.3J11.5 JI1.6 [Ipobnem-
HocTh. OmbIT FOHTa. UHTepdepentus JI2.1 J12.6 Has JIeKIUs
B TOHKHX IUICHKAX M IJIACTHHKAX.

14.3 Hudpakuust ceeta. [Ipunuun I'oii-|  Cp. 12 OIIK-1 JI1.3J11.5 J11.6
renca-®Openens. Meron 30H Ppene- JI2.1 J12.6
1. Andpakuus Openens Ha KPyrioMm
oTrBepcTMH W Jucke. udpaxuus
®paynrogepa Ha menu U JUGpaxu-

OHHOM pelIeTKe.

144 [[onspuzaumst cera. Anamu3 nons-| Cp. 12 OIIK-1 JI1.3J11.5 JI1.6

PHU30BaHHOIO cBeTa. Buael momspu- JI2.1 JI2.6

3anuu. EcrectBenHslii cet. [lomyue-
HHE TOJSIPU30BAHHOTO CBETA. 3aKOH




Bprocrepa. 3akon Mamoca.

145 BzaumopeiictBue csera ¢ Beme-| Cp. 2 6 OIIK-1 JI1.3J11.5 JI1.6
ctBoM. Jlucnepcus cBeta. DIEKTPOH- JI2.1 JI2.6
Hasl TEOPHsI JUCHIEPCHU.

14.6 [Unrepdepenums cBera. Korepenr-| Cp. 2 6 OIIK-1 JI1.3J11.4 JI1.5 2 Amnanus
HOocTh. OmbiT FOHTa. UHTEpdepernms J1.6 J12.1 KOHKDET -
B TOHKHUX IIJIEHKaX U IUIACTUHKAX. J12.4 J12.5 HBIX CUTya-

JI2.6 A

Paznen. 15.9JIEMEHTBI CIIE-
UAJBHON TEOPUM OTHO-
CUTEJBHOCTH

15.1 |[Ipeobpa3zoBanus [amumes. [puamumn|  Cp. 2 15 OIIK-1 JI1.3J11.5 J11.6
otHocutesnbHOCTH [anunes. Ilocty- J12.1 J12.6

JaTbl TEOPUM  OTHOCUTEJIBHOCTH.
[IpeoOpazoBanust JlopeHma. 3akoH
CJIOXKEHHSI CKOPOCTEH B PENISTUBHUCT-
CKOM MeXaHHKe. Macca B HbIOTOHOB-
CKOM M PEIATUBUCTCKON MEXaHHKE.
DHeprus, UMIYJIbC B PEISITUBHUCT-
ckoil Mexanuke. OCHOBHOE ypaBHe-
HUE PEISATUBUCTCKON nuHamuku. Ku-
HETUYECKasl SHEPTUS PENATUBUCTCKON

YJaCTHIIBL
Paznea 16. 9JIEMEHTBI KBAH-
TOBOM ®U3NKH
16.1 |KBaHTOBas OIITHKA. Jlex 2 2 OIIK-1 JI1.3J11.5 JI1.6 2 [pobnem-
JI2.1 J12.6 Has KLU
16.2 |OneMeHTHI KBAaHTOBOW MEXaHUKH. Cp 2 15 OIIK-1 JI1.3J11.5 JI1.6
J12.1J12.6
16.3  |3axons! TemIoBoro n3nydenus. do- Cp. 2 7 OIIK-1 JI1.3J11.4 JI1.5 2 Amnanmmus
to3ddexr. Dpdext Komnrona. J1.6 J12.1 KOHKET -
J12.4J12.5 HBIX CUTYya-
JI12.6 UK
Paznea 19. 9JIEMEHTHI S1/1EP-
HOH ®U3UKH U ®PU3UKH
SJIEMEHTAPHBIX YACTHUIL
19.1 |DneMeHTHI PU3NKH AaTOMHOTO SIIpa U Cp. 2 20 OIIK-1 JI1.3J11.5 J11.6
(DM3MKK 3JIEMEHTapHBIX YaCTHIL. JI2.1 JI12.6
Paznea 20. IOATI'OTOBKA K 3A-
HATUAM
20.1 |IToxroroBka K JIEKIIMOHHBIM 3aHATH- Cp. 2 2 OIlK-1 JI1.3J11.5 J11.6
SIMH. JI2.1 JI12.6
20.2 [[ToxmroroBka K 3K3aMEHY Cp. 2 8 OIIK-1 JI1.3J11.4 JI1.5
J1.6 J12.1
J12.4J12.5
JI2.6
20.3 |TToaroroBKa M BBITOJHEHHE OJIHOM Cp. 2 9 OIIK-1 JI1.3J11.5 J11.6
KOHTPOJIBHOM pabOTHI JI2.1 JI12.6

5. ®OHJ OHEHOYHBIX CPEJCTB

5.1. l'[epequL KOMIIETEHIUi ¢ YKazaHueEM 3TaroB UX q)opanonamm B Impouecce 0CBOCHUSA 06pa3OBaTeJ'll>H0ﬁ nporpamMmmal

OCHOBHBIMH 3TallaMH (bOpMI/IpOBaHI/IH KOMIICTCHIIMH B paMKax JUCHHUIIIIMHBI BBICTYIIACT IMOCJICAOBATCIBHOC U3YUCHHUE COIACPIKaA-
TCJIbHO CBA3AHHBIX MCIKIY coboi pa3acios (TCM yq€6HbIX 3aHHTPII7[), KOTOPLBIC OTPAKCHBI B pa3aeciie 4.

Manuua OILICHKHU pe3yabTaToB oﬁyqemm mo JMCUHMIIINHE

OneHo4yHbIe cpeacTBa/GopPMbI KOHTPOJIA
Kot xomme InanupyemMble pe3yabTaThl 00ydeHust o - Pas6op u
- tuer 110 | [Toxroros- aHaJIN3
(moxasarenu OUEHMBAHUA KOMIETEH- | Onpoc o | TecTosoe A Kontpons- Dx3amen/
TEHIHH - naboparop-| Ka JOKIa- KOHKpET-
umii) Teopuu 3a/laHue . Has paboTa 3a4eT
HOH paboTte JI0B HBIX CUTY-
anui
3HaeT + + +
OIIK-1 |ymeer + + +
BJIaJeeT +




5.2 Ilokazareyu u KPUTEPUUN OLICHUBAHUSA KOMIIeTeHIUui

KPUTEPUHN ®OPMHUPOBAHMS OLEHOK I10 TEKYIEMY KOHTPOJIIO (OITPOC IO TEOPUN)

«OTaugHo» (5 6AIOB) — MONTYYAOT 00yYarONIHecs ¢ MPABMIIBHBIM KOJIMIECTBOM OTBETOB Ha 3a7aBacMble BOTIPOCH — HE MEHEe
95% ot 0bmiero 00bEMa 3alaHHBIX BOTIPOCOB.

«Xopomo» (4 6anna) — NOJTydaroT 00ydaroIuecs ¢ MPaBUIBHBIM KOJMYECTBOM OTBETOB HA 3aJ[aBacMble BOIIPOCHI — HE MEHee
75% ot obuiero 00bEMa 3alaHHBIX BOTIPOCOB.

«YnoBiaerBopuTeabHO» (3 6ania) — nomyyaroT 00yJaloKecs ¢ NPaBUIbHBIM KOJMYECTBOM OTBETOB HA 3a/1aBa€MbIE BOIIPOCHI
— "e meHee 50% oT 00miero 00bEMa 3aJJaHHBIX BOIIPOCOB.

«HeynosaerBopureabHo» (0 0aIoB) - MOTYYarOT 00yJYarOIIKECs ¢ IPABUIBHBIM KOJIMYECTBOM OTBETOB Ha 3aJIaBACMBIC BO-
npocsl — MeHee 50% oT obmiero 00pEMa 3aJaHHBIX BOIIPOCOB.

KPUTEPUUA ®OPMHUPOBAHUSA OIEHOK IO BBIIIOJJTHEHHUIO TECTOBBIX 3ATAHUI

«OTanyHo» (5 6aJUTOB) — MOJYYarOT 00YYAIOMIMECs C MPAaBIILHBIM KOJIHYECTBOM OTBETOB Ha TecTOBBIE Bompockl — 100 — 90%
oT 001m1ero 00bEéMa 3aJaHHBIX TECTOBBIX BOIPOCOB.

«Xopomio» (4 6amia) — MoTydaroT 00YJarONIHecs C MPABIIBFHBIM KOJIMIECTBOM OTBETOB Ha TecTOBBIE BOmpockl — 89 — 70% ot
o0miero 00bEMa 33 JaHHBIX TECTOBBIX BOIIPOCOB.

«Y10BJIETBOPUTENbHOY (3 Oaia) — MoMy4aroT 00y4arOMUecs ¢ IPABIIFHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIE BOIIPOCHI —
69 — 40% ot obmiero 00BEMa 3aTaHHBIX TECTOBBIX BOIPOCOB.

«HeynoBiieTBoputesbHO» (0 0aJIOB) - MOTYy4YalOT 00ydaromuyecs ¢ NPaBUILHBIM KOJMYESCTBOM OTBETOB HA TECTOBBIE BOIIPO-
cbl — MeHee 39% ot o0mero 00bEMa 3a1laHHBIX TECTOBBIX BOIIPOCOB.

KPATEPUUA ®OPMUPOBAHMSI OIIEHOK 110 3AIIATE JIABOPATOPHOM PABOThBI

«3a4YTEeH0» TONTYYal0T 00YUYAIOIINECs, BBIMOJHUBIINEC Bce (PU3NUCCKUEC U3MEPEHUS B COOTBETCTBHE C TPECOOBAHUSIMHU JIAOOPATOPHOM
paboThl, IPaBUIBHO BBHITIOJIHUBIINE BCE HEOOXOAUMBIE PacueThl 10 00paboTKe PEe3yJIbTATOB U3MEPEHHH B COOTBETCTBUE C TPEOOBaHMSI-
MU JTabOpaTOpHOH paboTHI, 0(OPMUBIIUE OTUET O BHITOIHEHUH JTA00OPAaTOPHOI paOOTH B COOTBETCTBHH C IPEABSIBIIEMBIMA TPSOOBaHU-
SIMH, B KOTOPOM TIPEJICTaBJICHbI BCE PE3YJIbTAaThl U3MEPEHUI, CeNaHbl Bce HEoOXOIUMBIe pacyeTsl 0e3 apudMeTHIecKiX OUIMOOoK, cle-
JaHbl 0000IIAOIIIE BRIBOBI, 8 TAKXKe TPAMOTHO OoTBeTHBIINE Ha 60% 1 Oollee TEOPETHUSCKUX BOMPOCOB IIPETOIaBaTeNsd 0 TeMe JaH-
HOW TabopaTopHON pabOTHI.

«He3auTeHo» moTy4atoT o0ydaromuecs, He BEITIONHUBIINE BCe (PU3MUECKUEC U3MEPEHUS B COOTBETCTBHE C TPeOOBaHUAMH Jabopa-
TOPHO# paboThI, TMOO HE BHINOIHHUBIINE IPABUIBHO BCE HEOOXOAUMBIE PAcdeThl 0 00paboTKe pe3yIbTaTOB H3MEPEHHI B COOTBETCTBUE
¢ TpeboBaHMsIMH J1Ta0OPATOPHOIT pabOTHI, JINOO HE O(QOPMHUBIIKE OTYECT O BBIMOJHCHHUU Ja0OPATOPHOH PabOThI B COOTBETCTBUU C MPEIb-
SIBIISIEMBIMH TpeOOBaHUAMH, THOO He oTBeTUBIIHE HAa 60% 1 OoJiee TEOPETHUSCKUX BOIPOCOB IperoiaBaTelid o TeMe JaHHOU Jabopa-
TOPHOU PabOTHL

KPUTEPUU ®OPMUPOBAHUS OLIEHOK IO NOAIOTOBKE JOKJIAJOB

«OT1anyHo» (5 6ayToB) — 0OydaIOIIMIACS MOKa3al TTy0OKHe 3HAaHWA MaTepHaja Mo MOCTaBJIEHHBIM BOIPOCAM, TPAMOTHO, JIO-
TMYHO €r0 M3J1araeT, CTPYKTYPHUPOBAJ U IeTaIM3UpOBal HHPOPMAIHIO, HHPOpMAaIIKs MpeCcTaBlIeHa B IepepadoTaHHOM BUJIE.

«Xopomo» (4 6amna) — oOy4yaromuiicst TBEPAO 3HAET MaTEpHal, 'PaMOTHO €ro M3JaraeT, He JOMyCKaeT CYIIeCTBEHHBIX HETOY-
HOCTEH B OTBET Ha BOIIPOCHI, PEICTABISET HATIISIHBIA MaTepHal, MOMOTAOLIMI CIYIIATeNIIM 3alIOMHATD OCHOBHBIC ITyHKTBI BBICTYII-
JICHWUS.

«YnoBierBopureabHo» (3 6asa) — o0ydaroIuiicss UMeeT 3HaHUsI OCHOBHOTO MaTepHaa o IOCTaBICHHBIM BOIIPOCaM, HO HE
YCBOWIJI €T0 JeTallel, OMyCKaeT OTACIbHbIe HETOYHOCTH.

«HeynoByierBopuTtesbHO» (0 6ai0B) — 00y4aronMiics A0MycKaeT rpyOble OIMOKH B OTBETE Ha MOCTaBJICHHbIE BOIPOCHI, Jie-
MOHCTPHPYET OTCYTCTBHE HEOOX0AMMOIT HHPOPMAIINHU B IPE3EHTAIINH.

KPUTEPUU ®OPMUPOBAHUS OLNEHOK I10 BBINTIOJIHEHHUIO CAMOCTOSTEJBHBIX KOHTPOJIBHBIX PABOT

«OT1auano» (5 6annoB) — cTaBUTCS 32 pabOTY, BHIMOJHEHHYIO TIOJTHOCTHIO 0€3 OIMMOO0K U HEJ0YETOB.

«Xopomo» (4 6amra) — cTaBUTCA 3a PadOTY, BHITOJHEHHYIO TIOHOCTBIO, HO TIPY HAJMYWU B HEeW He Oojiee OAHOW HerpyOoin
OImMOKY M OJHOTO HEJ0YeTa, He Ooiee TpexX HeJJOUETOB.

«Y10BJIETBOPUTENBHO» (3 Oaiuia) — cTaBUTCA 3a padoTy, eciny 00yJaroImuiics MPaBIIIFHO BHITOIHIII HE MeHee 2/3 Bceil pabo-
TBI WJIM JOIYCTWJI HE OoJiee 0JJHOM rpyOoi omMOKM U IBYX HEI04eToB, He Oojee oJHOI Tpy0Ooii 1 oiHOI HerpyOoil ommbku, He Ooiee
Tpex HerpyOBIX OIIMOOK, OTHON HEerpy0Ooi OIMOKH U IBYX HEJIOYETOB.

«HeynossersopureabHo» (0 6amIoB) — cTaBUTCA 32 pabOTy, €CIIM YKUCIO OLIMOOK M HEJJOYETOB MTPEBBICHIIO HOPMY ISl OLCH-
K1 3 MM IPaBUIIBHO BBITIOJIHEHO MeHee 2/3 Bceil paboThl.

Bunpt ommbok:

- rpyObIe OIMOKY: He3HAHNE OCHOBHBIX MOHATHI, MPaBUi, (hOpMyJ; HE3HAHNE IPHUEMOB PEIIeHUs (PH3MUECKUX 3a7ad; OUTHOKH,
[TOKA3BIBAIOIINE HETIPABIIIFHOE IOHMMAHNE YCIIOBHS ITPEIOKEHHOTO 3a/1aHusl.

- HerpyOBble OIMOKN: HETOYHOCTH (POPMYITHPOBOK, OIIPEAEIEHHI; HepallMOHAIbHBIN BEIOOP X0/1a PEIICHUS.

- HEJIOYETHI: HepallMOHAJIbHBIE TIPUEMBI PEIIeHNs 3a1a4; apu(hMETHUECKIE ONIMOKH B BHIYUCIICHHUSX, €CIIN 3TH OIIHOKH rpy0o He
HCKa)KaIOT PEaIbHOCTH TTOIy4E€HHOTO Pe3yIbTaTa; OTAEIbHBIE MOTPEUTHOCTH B (POPMYIHPOBKE BBHIBOAOB TI0 Pe3yIbTaTaM PEIICHNUS;
HEeOpPE)KHOE BBITOJIHEHUE 33aHUs.

KPUTEPUU ®OPMHUPOBAHUSA OILIEHOK IO PA3BOPY KOHKPETHBIX CUTYAIIUI

«Otanuno» (5 OauioB) — oOydaroIMiics paccMaTpUBacT CUTYyallMI0 HAa OCHOBE IEIOCTHOIO MOAXOAAa M INPHYMHHO-
CJIEICTBEHHBIX CBs3ei. DPPEeKTHBHO pacro3HaeT KIII0UEBbIe MPOOIEMBI M ONPEessieT BOZMOXHBIE IIPHYMHBI UX BO3HUKHOBEHHMSI.

«Xopomo» (4 6anna) — oOy4aromMiACs IEMOHCTPUPYET BBICOKYIO MOTPEOHOCTh B JIOCTIKEHUH ycnexa. OnpesienseT IiIaBHylo
LIeJTb ¥ TIOALIENTH, HO HE YMEET PacCTaBIISATh IPHOPHUTETHI.

«YnoBiaerBopuTeabHO» (3 Oayia) — 00ydYarOIUICA HAXOMUT CBSI3M MEKAY AaHHBIMH, HO HE CIIOCOOeH 00001maTs pa3Hopoa-
HyI0 HH(POPMANHKIO ¥ Ha e€0CHOBE MpeIIaraTh PemieHNs OCTaBICHHBIX 3a1a4.

«HeynoserpoputeabHo» (0 0amioB) — 0OyJarOMUNCA HE MOXET YCTAHOBUTH JUISA ce0sl U IPYTHX HampaBlieHUE W TOPSIOK
eMCTBUI, HEOOXOIMMBIE IS JOCTHIKEHUS LIEIIH.




KPUTEPUUA ®OPMUPOBAHMS OIIEHOK IO UTOTOBOMY KOHTPO.JIIO B PAMKAX ITPOMEXYTOYHOM
ATTECTAIIMA B ®OPME 3K3AMEHA

K “TOroBOMY KOHTPOJIIO IOIYCKAIOTCSl 00y4Yarolrecs, BBIIOJIHUBIINE U 3allIMTHBIINE Ja00OpaTOpHbIE pabOThI, MPEIyCMOTPEH-

HBIE YYeOHBIM IIAHOM HampasieHus moarotoBku 23.05.03; a taxxke BeimomHuBIIHE Oosee 60% 3amaHuii M0 caMOCTOATENEHON paboTe

Ha 1 u 2 Kypcax.

«OTanyHo» (5 6amIoB) — 0OYJAOUTHIICS TEMOHCTPUPYET 3HAHUE BCEX Pa3/IeiioB W3yd4aeMOW MUCHUILUINHBL: colepKaHue 6a3o-
BBHIX TIOHATHH M (PyHAaMEHTAJIBHBIX MPOOJIEM; YMEHHE HM3JlaraTh MPOTrPaMMHBIA MaTepuall ¢ JEMOHCTpalueld KOHKPETHBIX MPHMEPOB.
CBo0OoHOE BIaJeHIE MaTepHAIOM JOJDKHO XapaKTEePU30BaTHCS JIOTHISCKOW SCHOCTBIO M YETKMM BUICHHEM IyTeil IPHMEHEHUS II0JY-
YEHHBIX 3HAHUH B IIPAKTUYECKON JIESITENbHOCTH, YMEHHEM CBS3aTh MaTepHall C IPYrUMHU 00JI1aCTsIMU 3HAHUS.

«Xopouo» (4 Gamma) — 00yJaOIIHIACS IEMOHCTPHPYET 3HAHKS BCEX Pa3/IesiOB M3ydaeMoOi IUCIUILIMHBL: COAepKaHue 6a30BbIX
HOHATHH ¥ (yHIAMEHTaIbHBIX NP0o0JeM; Mpuodpen HeoOXOUMble YMEHUS U HABBIKH, OCBOMJI BOIIPOCH! IPAKTHYECKOIO IIPUMEHEHHS
MOJIYYSHHBIX 3HaHUH, HE JOIMYCTHI (paKTUUECKUX OUIMOOK IPH OTBETE, JOCTATOYHO MOCIIEA0BATENLHO U JOTUYHO M3JIaraeT TeopeTHie-
CKH{ MaTepHa, TOIyCKas JIMIIb He3HAYHTEIIbHbIC HAPYIICHUS II0CICA0BATEIbHOCTH M3JI0KEHUSI U HEKOTOpbIe HeTOYHOCTH. TakuM 00-
pa3oM JaHHas OLIEHKa BBICTABIISICTCS 32 MPABUIILHBINA, HO HEAOCTATOYHO MOJHBIN OTBET.

«YI10BJIeTBOPUTENBHO» (3 Oamma) — oOyJaromuiics IeMOHCTPHPYET 3HAHWE OCHOBHBIX PAa3JIeNIOB IPOTPaMMBI M3y4aeMOTO
Kypca: ero 0a30BbIX MOHATHH M (QyHIaMEHTaIBHBIX MpobieM. OHaKO 3HaHWE OCHOBHBIX MPOOJIEM Kypca He HOAKPEIISIOTCS KOHKPEeT-
HBIMH NIPAaKTHYECKUMH PUMEPaMH, He MOITHOCTHIO PACKPHITA CYIHOCTh BOIIPOCOB, OTBET HEJOCTATOYHO JIOTHYCH M He BCera MocIen0-
BaTeJIeH, JOIMYIIEHbI OIMOKN U HETOYHOCTH.

«HeynoBierBoputesibHO» (0 6ayIOB) — BBICTABIISICTCS B TOM Cllydae, KOTAa 00yJaronuiics IeMOHCTPUPYET (pparMeHTapHbIe
3HAHWsI OCHOBHBIX Pa3JIeIOB IPOrPaMMBI H3y4aeMOro Kypca: ero 0a30BBIX NMOHATUH M QyHIaMEHTANBHBIX NPOOIeM. Y 9K3aMEHYeMOro
cnabo BBIpaKEHa CIIOCOOHOCTh K CAMOCTOSITEIbHOMY aHAJMTUYECKOMY MBIIUICHHIO, UIMEIOTCS 3aTPYAHEHHS] B M3JIOKEHUH Marepuaa,
OTCYTCTBYIOT HEOOXOMMbIC YMEHHS U HAaBBIKH, TOMYIICHBI IPpyOble OMMOKH U HE3HAHWE TEPMHHOJIOTHH, OTKa3 OTBEYaTh Ha JIOMOJIHH-
TENbHBIC BOMIPOCHI, 3HAHUE KOTOPHIX HEOOXOAUMO IS OTyYCHHS TTOJI0KUTEIBHOM OLICHKH.

KPUTEPUUA ®OPMHUPOBAHUSA OIIEHOK IO UTOTOBOMY KOHTPOJIIO B PAMKAX ITPOMEXYTOYHOM
ATTECTAIIMHA B ®OPME 3AYETA

«3a4TeHo» - 00yJarOIMICS TeMOHCTPUPYET 3HAaHWE OCHOBHBIX Pa3Ze]IOB MPOTPaMMBI H3y4aeMOro Kypca: ero 0a30BbIX MOHS-
TUI ¥ QyHIaMEHTAIBHBIX IPOOJIeM; MPHOOPENT HeOOXOJMMbIE YMEHUSI M HABBIKH, OCBOMJI BOIIPOCHI IIPAKTUYECKOTO MPUMEHEHHUS OTY-
YEeHHBIX 3HAHUH, HE NOMYCTHI (PAKTHYECKUX OMIMOOK IPH OTBETE, JOCTATOYHO MOCIIENOBATENHLHO U JIOTHYHO H3JIaraeT TeOpEeTHYEeCKUi
MaTepHall, JOITycKasl JTUIIb He3HAaUUTEeNIbHbIe HApYLIEeHNS II0CIe0BAaTeIbHOCTH U3JI0KEHHS M HEKOTOPbIE HETOYHOCTH.

«He3auTeHo» - BBICTABIISICTCS B TOM Clly4ae, Korjaa o0y4aroluiics TeMOHCTPUPYET GpparMeHTapHbIe 3HAHUS. OCHOBHBIX pa3jie-
JIOB TIPOTpaMMBI N3y4aeMOro Kypca: ero 0a3oBBIX HOHATHH M (yHAAMEHTAIbHBIX NPOOIEM. Y 3K3aMEHYEeMOTo c1ab0 BBIpa)KEHA CIIO-
COOHOCTB K CaMOCTOSITEJIbHOMY aHAJUTHUECKOMY MBIIIJICHUIO, UMEIOTCS 3aTPYHEHHS B M3JI0KEHUH MaTepHaia, OTCYTCTBYIOT HEOOX0-
JIMMBIE YMEHHUS ¥ HaBBIKH, JOMYIIEHBI rpyOble OMMOKN 1 HE3HaHHE TEPMHUHOJIOTHH, OTKa3 OTBEYaTh Ha JOTIOJHUTEILHBIE BOIIPOCHI, 3HA-
HHE KOTOPBIX HEOOXOIMMO ISl TTOJTYyHIEHUsS! MTOJI0KUTEIbHON OLIEHKH.

5.3. TunoBnIie KOHTPOJbHBIC 3 1aHUA J1JI1s1 OLICHKHU 3Hal—[ﬂﬁ, yMeHHﬁ, HAaBBbIKOB " (I/l.]'ll/l) OonbITA NCATCJIBHOCTHU

NEPEYEHB BOITPOCOB K 3AUETY HA 1 KYPCE (1 cemectp)

1. Cucrema otrcuera. IIpoiineHHBIN MyTh U IepeMelieHne. Paguyc BeKTop, BEKTOP CKOPOCTH, BEKTOP YCKOPEHHS U CBS3b MEXy HU-
Mu. CpenHss CKOPOCTh U CpeiHee yCKopeHHe. TaHreHIInaIbHOe M HOPMaIbHOE YCKOPEHHUS M UX CBSA3b CO CKOPOCTHIO.

2. JIBiwKeHHe 4acCTHIbI IO OKPYXKHOCTH. BEKTOpHI yriia MoBOPOTa, YIIIOBOI CKOPOCTH M YIJIOBOTO ycKopeHHs. CBSA3b MEXIy YIJIO0-

BBIMU U IMHEHHBIMU BEIMYUHAMU.

Ilepneiit 3axon HetoTtoHa. Ilonsitue maccel. Bropoii 3akon Hetotona. [lonsitue cunbl. Cnoxxenue cui. Tperuid 3akoH HeroTona.

I'paHunIBI MPUMEHNMOCTH KJIACCHYECKOTO CIIOC00a OMMCaHUs ABMXEHUS YaCTHII.

OCHOBHBIE CHUIIBI B MEXAHHKE: CHIIBI BCEMUPHOIO TSTOTEHUs], CHJIbI TPEHHSI CKOJIBXKEHHUS, CHIIbI CONPOTHUBIIEHHUS, YIPYTUE CHJIBL.

3aKOH U3MEHEHHsI U COXPaHEHUS UMITyJIbCa MEXaHUYECKOM CUCTEMBI.

IenTp macc. OCHOBHOM 3aKOH MOCTYMATEIBHOTO ABMKCHHS [IEHTPA Macc.

VpaBHEHHUE IBUKEHUS TeJla IEPEMEHHON MAaCCHI.

3aKoH U3MEHEHHS KHHETHYECKOW YHEPTHUH cUCTeMbl. PaboTa 1 MOIITHOCTS.

KoncepBaTuBHEIE (TOTEHIINATBHBIE) M HEKOHCEPBATUBHBIE CHIbL. [loTeHnmanbHas sHeprusi. CBA3b MEXIY MOTEHIIMAIBHON YHEp-|

TUEH U CUJION.

10. 3axoH U3MEHEHHMs U COXPAHEHHsI TIOJIHON MEXaHMYECKOW SHEPIHU CUCTEMBI.

11. MomeHT UMITyJIbca MaTepUalbHOM TOYKHM. MOMEHT HMMITyJIbCa MEXaHMYEeCKOW CUCTeMbl. MOMEHT CHJIbl. MOMEHT HMITyJibCa H
MOMEHT CUJIBI OTHOCUTENBHO OCH.

12. 3axoH M3MEHEHMS M COXpaHEHHUS MOMEHTa UMITyJIbca MEXaHUUECKOI CUCTEMBI.

13. LleHTpanbHOE CTOJIKHOBEHHE JIBYX YacTUIl. AOGCOJIIOTHO yHpyroe u abCOJIOTHO HEYNpyroe CToJKHOBeHHE. CKOPOCTH YacTHIL 1O-
CJie CTOJIKHOBEHHS.

14. OcHOBHO¥ 3aKOH BpalllaTEIbHOTO JBM)KEHHS TBEP/IOTO TEJIa BOKPYT HEMOBI)KHOH OCH.

15. Omnpenenenune momeHT uHepiuu. Teopema lTeitHepa.

16. MOMEHT HHEPLMH TOHKOTO CTEPXKHSI OTHOCHTEIBHO OCH, EPIICHIUKYIIPHONH CTEPIKHIO.

17. MomeHT MHepIUM OZHOPOIHOTO AWCKA, OTHOCHTEIBHO OCH, MEPICHIUKYIAPHOW IUIOCKOCTH IHCKA M MPOXOAALICH uYepe3 ero
LEHTP.

18. MoMeHT HHepIHH OJHOPOIHOTO LIapa, OTHOCUTEIILHO OCH, IIPOXOAAIICH yepes3 ero HeHTp.

19. Kunernueckas SHEpIus BpallaTeILHOTO JIBIKEHHS TBEPAOTO TeJa.

20. WneanbHast xuakocTs. CTanmoHapHOE TEUEHHUE UICaIbHOM XKHUIKOCTH. Y paBHeHHe bepayin. Bsskas sxunkocts. Crilbl BHYTpEH-
HETo TPEHUsl.

21. Tlpunumn orHocurtensHocTH [ammiest. IIpeoOpaszoBanus ['anmies. IIpHHIUII OTHOCUTENBHOCTH B PEJSITUBUCTCKONW MEXaHUKE.
ITpeobpazoBanus JlopeHna 11t KOOPAWHAT M BPEMEHH U MX CIEICTBUSL.

w

© o~ UM




22.
23.

24,

25.
26.
217.
28.

29.
30.
31.

32.

33.
34.
35.
36.
37.
38.

39.

40.
41.
42,
43.
44,

45.
46.
47,
48.

PenstuBuctckuii umnyise. [lonnast sHeprust yacTuisl. JJuHaMU4YeCKUe U CTaTUCTUYECKHE 3aKOHOMEPHOCTH B (DH3HKE.
JedbopmManysi poIOILHOTO pacTsokeHus (Cxkartus) TBepaoro Tena. Hampspkenue. OTHocuTenbHOe yummHeHue. KoadduimeHT
ynpyroctd. Moaynb FOnra. 3akon I'yka st pactsbkeHus (cxxatus). Jledopmarus ciBura TBEpOTo Teja.

Onpenenenne KoJeOaHU B MEXaHHIECKOH cucTeMe. [ apMoHHMYecKre KojeOaHus. YpaBHEHHE TAPMOHNIECKUX KOJICOAHHUH U eTo
pemenne. ['eoMeTpudeckas HHTEPIIPETAIN TApMOHUIECKAX KOIeOaHNH.

Dopmyra CIOKEHHUS IBYX TApMOHUIECKHUX KOJIEOaHHH.

IIpyXuHHBIA U MAaTEMATUYECKUN MasiTHUKY.

Pu3nuecKkuil MasATHHUK.

YpaBHEHHE 3aTyXalOUIMX FapMOHHYECKUX KOJICOAHWH M €ro pellieHHe. YCIOoBHE CYIIECTBOBAHMS 3aTyXarolux KojeOaHui. Xa-
PaKTEpPUCTHKH 3aTyXaloUIUX KoJIeOaHWi: 4acToTa, nepuo], Kod(QGHUIUEHT 3aTyXaHusl, JIOTapUPMUUECKIH TEKPEMEHT 3aTyXaHUs,
JIOOPOTHOCTB.

YpaBHEHUE BBIHYXKIICHHBIX KOJICOAHHUH 1MOJ1 AEHICTBUEM TapMOHHYECKU M3MEHSIOLIECHCS BHEITHEW CHIIBI U €r0 pelleHueE.

SIBnenue pezoHaHca. Pe3oHaHcHas yacTora.

Bonnossle nBuxkenus. Ilnockas cunycounanbHas BosiHa. berymue u crosuue BosHbl. YacToTa, JIMHA BOJIHBI, BOJTHOBOW BEKTOP,
(hazoBast CKOpOCTE.

IIpenmer TepmonnHamuky. OCHOBHBIC TOHATHS M ONPENCICHUS TCPMOJMHAMUKN (MaKpOCKOIMYEeCcKasl CHCTeMa, BHYTPCHHUE H
BHEIITHUE TTapaMeTPhl, COCTOSHUE, PABHOBECHE, pAaBHOBECHBIE M HEPAaBHOBECHBIE COCTOSHIS, MPOIIECC, pABHOBECHBIE W HEPaBHO-
BECHBIE TTPOIIECCHI).

O6u1ee Havano TepMoauHAaMUKU. [ToHATHE SMITUPHUYECKOl TeMIepaTyphl.

OCHOBHBIE MTOI0KEHUS KUHETHYSCKON TCOPUU UACATIBHOTIO I'a3a. ypaBHeHI/Ie KHUHETUYECKOH TCOPUM I'a30B IJIA AaBJICHUS.
Pacnipenenenue sHepruy MOJIEKYJI IO CTENEHSIM CBOOO/IbI.

3axkoH MakcBeia 0 pacrpeielIeHUH MOJIEKYJI HI€aIbHOTO T'a3a M0 CKOPOCTSAM M YHEPTHSIM TEIJIOBOTO JIBUKEHUS.
bapomerpuueckas ¢popmyna. Pacnipenenenue bosipmana.

BHyTpeHHs1s1 sHEeprus TepMOIMHAMHUYECKOi cucteMbl. [lepBoe Hayano tepmoanHaMuku. Dopmyina ajst paboThl HICaTbHOTO rasa.
I'papuueckoe npencrasieHne paboTHI rasa.

TemnoeMKOCTh TePMOIUHAMUYIECKON CHCTEMBI. Y IeNTbHAsI H MOJIIPHAS TETIOEMKOCTH. TeII0eMKOCTh B H30XOpUIECKOM U H300a-
pPHYECKOM TpoIleccax M CBA3b MEXIy HUMH. BHYTpeHHS SHEPTUs HACaTHHOTO Ta3a.

AnmabaTHdecKuii mpoIiece 1 ero ypaBHeHue. PaboTa ra3a mpu aanabaTuiaeckoM Iporecce.

[Momurponuieckuii MPOLECC U ero YpaBHEHHE.

WneanbHblil ¥ peanbHblil ra3pl. YpaBHeHus MenaeneeBa-Knanelipona u Ban-nep-Baanbca. BHyTpeHHss sHeprust peanbHOro rasa.
Bropoe Hauano TepMOAMHAMUKH B PA3IHUHBIX (DOPMYITUPOBKAX.

Ob6patumsle u HeobpaTuMmele nporecchl. [lonsatue suTponun. CroiicTBa sHTponuu. ©opMyTUpOBKa BTOPOTo Havyasla TEPMOANHA-
MHKH C UCTI0JIb30BAaHUEM MOHATUS dHTponuu. Teopema HepHcra.

OHTpoNHA UACANBHOTO rasa.

Termnosbie Mamuabl. KITJ[ TenioBoi MamuHsbI.

Hukn Kapno. KIT/ nuxna Kapuo. Teopema Kapno.

CTaTUCTUYECKHUH CMBICI SHTPOIHH.

HNEPEYEHb BOITPOCOB K 3AYETY HA I KYPCE (1 cemectp)

DnexTpudecKre 3apsAas! U uxX cBoiicTBa. 3akoH Kynona. HanpspkeHHOCTB 37IeKTpoCcTaTHYECKOro Noist. [IpuHIHI Cyneprno3unun 3ek-
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TPOCTATUYECKUX MOJIEH.
Teopema ["aycca A 3J€KTPOCTATUUECKOTO MOJI B BAKyyMe.
IIpumenenue TeopeMsl ['aycca k pacueTy HEKOTOPBIX 3JIEKTPOCTATUUECKUX II0JIEH B BAKyyME.
Hupkymnsnus BEeKTOpa HAIPSYKEHHOCTH 3JIEKTPOCTATUYECKOro mojisi. Teopema o nupKymauuu. IloTeHnman 3JeKTpocTaTHIecKoro
nosst. CBA3b MOTEHIMAA U HANIPSDKEHHOCTH.
DnexTpudeckuid Jumnob. [lone qumons.
Husnextpuku. [onspusanust 1uaiekTpukoB. Bekrop nonspusanuu. HanpsykeHHOCTb MOJIS B AUDJIEKTPUKE.
OnexTpuueckoe cmemenue. Teopema ["aycca s BEKTOpa AIIEKTPUIECKOTO CMEIIEHUSL.
YcnoBust Ha rpaHulle pa3fena ABYX JUIIEKTPUUECKUX CPe.
IIpoBOMHUKY B 31EKTPOCTATUYECKOM IIOJIE.
OneKkTpuuecKasl eMKOCTb YEAUHEHHOr0 MpoBoJHNKAa. KoHaeHCcaTOphl. DIEKTPOEMKOCTh KOHIEHCATOpA.
OHeprusi CUCTEMBI 3apsI0B, YEAUHEHHOTO MPOBOJHHUKA U KOHJEHCATOPa. DHEPIrHs MIEKTPOCTATUIECKOrO MOJIs.
OnexTpuuecKuil TOK, CUIa U MIOTHOCTh TOKA.
3axon Oma. CompoTHuBiIeHHE IPOBOJHUKOB. PaboTta u MontHOCTh. 3akoH [xoyms-JIenma.
CropoHHHUE CHIIBL. DJIEKTPOABIDKYIAS CHJIa U HaNpspkeHue. 3akoH OMa JUId HEOJHOPOAHOTO yJacTKa LETH.
IIpasuna Kupxroda ams pa3BeTBICHHBIX HETEH.
OneKTponpoBOIHOCTE MeTaiioB. Hocurenn Toka B MeTayuiaXx. HetocTaTO9HOCT KIIacCHYECKOi AIeKTPOHHON TeOpHH.
OnexTpuuecKuii TOK B BakyyMme. TepMOdIeKTPOHHAS SMUCCHSL.
YpoBenb depmu. DneMEHTHI 30HHOM TEOPHH KPUCTAJUIOB. 30HHAS CTPYKTypa IHEPreTHUECKOTO CHEKTpa JIEKTPOHOB TBEPJOrO
Tena.
MarsuTHOe moJie U ero Xapakrepuctuku. MarautHas uHayknus. 3akoH buo-Casapa-Jlamnaca. MarautHoe noje JBUXKYILETrocs
3apsaa. 3akoH Amnepa. Cuna Jlopenna.
Teopema 0 HUPKYIALUYA BEKTOPAa MATHUTHONW MHIYKIIHU.
IToTok BexTOpa MarHuTHOI MHAYKLIUU. Teopema ['aycca 11 BekTopa MarHUTHON MHIYKLHU.
MarHuTHO€ I0JIE COJIEHOUA U TOPOHUIA.
PaboTa o nepemMenieHHIONPOBOAHNKA X KOHTYPa ¢ TOKOM B MarHUTHOM IIOJIE.
OHeprusi MarHUTHOTO TIOJIS.
MarHuTHO€ 10JI€ B BeleCcTBe. SIBIeHNe HaMarHu4nBanys. BeKTop HAMarHH4eHHOCTH.
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BexTop MarHUTHOM MHAYKIMY B BELIECTBE.

HanpspkeHHOCT MArHUTHOTO TOMSA. MarHuTHasi BOCIPHMMYHBOCTh M MarHUTHAs MPOHHULAEMOCTh. TeopeMa O MUPKYIALUH IS
BEKTOpa HANPSHKEHHOCTH MAarHUTHOTO TIOJIS.

YcnoBust Ui MarHUTHOTO TIOJISL HA TPAHUIIE Pa3ziena JIByX MarHETHKOB.

JumaMaraeTnku u napamarsetuku. @eppomMarHeTuky u ux cBoiictra. [Ipupona peppomaraernsma.

SIBreHNE 3IEKTPOMAarHUTHON HHAYKIMHU. 3akoH Dapaes 1 ero BEIBOA U3 3aKOHA COXPAHCHHUS SHEPTUH.

WHIyKTUBHOCTH KOHTYpA. SIBICHHE CAMOMHAYKIIHH.

Toxu npu pa3MbIKaHUU U 3aMbIKaHUU 1ienu. B3anmuas nanyknus. Teopema B3aMMHOCTH.

Buxpesoe anextpudeckoe none. Tok cMeneHus.

YpasHeHust MakcBesnia i 3J1IeKTPOMAarHUTHOTO MOJIS.

KonebaTenbHblil KOHTYp. YpaBHEHHE KOJIeOaHUH B KOJI€0ATEILHOM KOHTYPE U €r0 pelIeHue.

BrIHYK/I€HHBIE 3JIEKTpHYECKUe KoJleOaHHs B KOeOaTeIbHOM KOHTYpe. SIBlieHne pe3oHaHca.

IlepemeHHBIN 31EKTpUYECKUN TOK. MOIIHOCTb, BBIAEISIEMAsl B LIENIM IEPEMEHHOI0 TOKa. JeHCTByOIME 3HAaUE€HUsI TOKA U Hampsi-
JKEHUSL.

OnexTpoMarauTHeIe BOHEL uddepennnansnoe ypaBHEHNE 3JI€KTPOMAarHUTHOH BOJHEI U ero pemenne. Bextop [oiituara.

HNEPEYEHD BOITPOCOB K 9K3AMEHY HA I KYPCE (2 cemectp)
CBerT Kak >JIeKTpoOMarHuTHas BoiHa. OTpakeHNE 1 IPETIOMIICHHE 3IEKTPOMAarHUTHBIX BOJIH Ha TPaHMIIE Pa3jena IByX Cpen.
CgeroBble Ty4yH. 3aK0HBI reoMeTpudeckoii ontuxu. Ipuanun depma.
IlenTpupoBaHHbIe onTHYecKue cucteMsbl. JInu3pl. @opmMyia ToHKOH JuH3EL. IlocTpoeHne n3006pakeHuil B INH3aX.
KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH. HTep(depeHnus cBera. Y clioBUe MaKCHMYMOB U MUHUMYMOB. MeToibI
HaOoeHus nHTep(epeHIINH CBeTa.
WurepdepeHnus cBeTa B TOHKUX IUICHKAX U IIACTHHKAX.
Komnbua HetoToHa.
Judpaxius cBeToBBIX BOMH. Meton 30H OpeHerns.
Hdudpakius Operens Ha KpyriioM oTBepcTHH U qucke. Crimpans Operers.
Hudpaxkius Opayrrodepa Ha 0qHOI mIeTH.
Hudpakius Opayrrodepa Ha TUPPaKIIOHHON pemIeTKE.
Jucnepcus cBera. DNEKTPOHHASA TEOPUS AUCIEPCUH.
EcTecTBeHHbIH 1 NONApU30BaHHBIN CBET. [loaspu3anus cBeTa IpU OTPaKEHUH U NPEIOMIICHHH Ha TPAaHULIE ABYX AUIEKTPUKOB.
Ionspu3zarus cBeTa NpH MPOXOXKICHUN Yepe3 aHU30TPOITHBIE KPUCTAIUIBL.
TenyoBoe U3Ty9YEHUE U €r0 XapaKTePUCTHKH.
3aKoHBI TEIUIOBOTO M3TydeHus (3akoHbl Kupxroda, Credana — bonbumana, Buna, popmyssl Penes-/Ixunca u [1nanka).
dotord¢ext. 3akonsl HoToddhderra u uX 00BICHEHNE ¢ TOYKH 3PEHHUsI KBAHTOBON TEOPUH CBETA.
D¢ dexr KoMnToHa 1 ero sjieMeHTapHasi TEOPHSI.
PasBuTre npencraBiennii o crpoeHnn aroMa. bopoBckast TeopHst BOZOPOI0NIO00HOTO aToMa.
KopnyckynsipHo-BoJHOBOH Ayain3M CBOMCTB BellecTBa. BosHel ne bpoiiis u nux cBoicTia.
CooTHolleHne HeomnpeneneHHocTei [ efizendepra.
BousHOBas hyHKIMS 1 ee CTaTUCTHYECKUIT CMBICIT.
Oo6mee ypasuernue lpeaurarepa. Ypasrenue llpenunarepa st cTallHOHAPHBIX COCTOSHUH.
Yactuua B 0THOMEPHOM MOTEHLIMAIBHON sIME.
[IpoxoskaeHne YacTHIIeH MOTeHIIHAILHOTO Gapbepa.
Bonopononono6Hsie aToMbl. DHEpreTndeckue ypoBHH. [loTeHIIMaNbI BO30YXAeHUs 1 HOHU3AIMU. CIIEKTPBI BOJOPOIOTIO00HBIX
aTOMOB.
Hepa3nuuumMocTh OJMHAKOBBIX YacTHIl B KBaHTOBOH MexaHuke. [Ipuniun [Taynu. CTpykTypa SHEpreTH4ecKux ypoBHEH B MHOTO-
3JIEKTPOHHBIX aTOMaX.
Tunel cBA3€H 31IEKTPOHOB B aTOMax.
Monexkyna Bogopona. dusndeckas Ipupoaa XUMUIECKOH cBA3U. VIOHHAs U KOBaJI€HTHAs! CBSI3H.
OnekTpoHHbIE, KoJieOaTeNbHbIE U BpalllaTeIbHbIE COCTOSTHIS MHOTOATOMHBIX MOJIEKYIJ. MOJIEKYJISIpHBIE CIIEKTPHI.
DJeMeHTHl KBAaHTOBOHM TEOPHH M3ITydeHHs. BeIHYXKJEHHOE U CIIOHTaHHOE u3irydeHue GpoToHoB. [IpuHIMI paboThl KBAHTOBOTO I'e-
HepaTopa.
Crpoenue aToMHOro sapa. Mozaenu siapa. SAnepHele peakiuu. 3aKOHbI COXPAHEHHUS B SIIEPHBIX PEaKIUsX.
PagunoaktuBHble npespaieHus aaep. Peakuus saepHoro nenenus. LlenHas peakuus aeneHus. SnepHslil peakrop.
OneMeHTapHBIE YaCTHIBI U UX B3aMMOACHCTBHSL.

Bonpocs! Tekyiero onpoca
Bompocks! Tekytiero onpoca BEIOUPAIOTCS U3 BOIIPOCOB K 3a4€Ty B COOTBETCTBHUE C TEKYIIEH MPOUJEHHONW TEMOH.

I[OKJ'I&,HLI UIIn COO6IIICHI/I$I MOTYT 3aCJIyHINBATbLCS BO BPEMA MPAKTUICCKUX 3aHATHUH.

TeMbl T0K1a70B U COOOLIEHMIA
JIBrkeHMe B TpaBUTAIMOHHOM TToJie. 3akoHbI Keriepa.
T'upockornsr.
Hewuneprmansabie cucteMsl orcdera. CriTbl HHEPIHH
MeTonp! onpeneneHus BI3KOCTH.
Dddext Jxoymns — Tomricona.
Kanunnsipueie sBiieHust.
DMHCCHOHHBIE SIBJICHUS U UX IPUMEHEHHE.




IIna3zma u ee cBOMCTBA.

YckopuTenu 3apsKEHHBIX YaCTHUI.

10. Tpanchopmaropsl.

11. ViueTpa3ByK U €ro MpUMEHEHHE.

12. DnexTpoHHAs ONTHKA.

13. Tonorpadus.

14. KsapkoBast MOZIENb U KJIACCU(PHUKAINS IIEMEHTAPHBIX YaCTHII.

©®

I[IpumepsI npakTHYECKUX 32124

[MucTonetHass myjs NMpoOWiIa ABa BEPTHKAIBHO 3aKPEIUICHHBIX jucTa Oymaru, paccrosauel mexny xotopsimu paBHO 30 M.
[Ipobomna Bo BTOpOM JmcTe oka3anach Ha h=10cMm HIDKe, yeM B mepBoM. OmpenenuTs CKOPOCTBY IYNH, €CII K IIEPBOMY JIHCTY OHa
MOJJIeTENa, IBUrasiCh rOpU30HTAIBEHO. CONPOTHBICHUEM BO3]lyXa IIpeHeOpeyb.

BuHT aspocaHeii Bpamaercs ¢ 4acToToit N=360 Mun'. CKOpoCTh V MOCTYNATEILHOIO ABMKEHUs aspocaHeil papHa 54km/u. C Ka-
KOM CKOPOCTBIO U IBHXKETCSI OZIMH M3 KOHIIOB BHHTA, €CIM paanyc R BuHTa paBeH 1 m?

Bpycok mMaccoit My=5 Kr MO>KeT CBOOOJIHO CKOJIB3UTH 110 TOPU3OHTAJIBHON MOBEpXHOCTH Oe3 TpeHus. Ha Hem Haxomutcs apy-
roii Opycok maccoit mi1=1 xr. KoadduuueHT TpeHus conmpukacaromuxcs nosepxaocteil o6pyckosf=0,3. Onpenenuts MakcHMajIbHOES
3HAUEHHE CUIIBI Fmax IPUII0KEHHOH K HIDKHEMY OpYCKY, IIPH KOTOPOI HAYHETCs COCKAIb3bIBaHIE BEPXHETO OpycKa.

Karep maccoit m=2 T tporaercsi ¢ Mecta u B TeueHHe BpeMeHH T=10 ¢ pa3BUBaeT Npu ABMKEHUU IO CIIOKOHHOW BOJE CKOPOCTH
v=4 m/c. Onpenenuth cuity TAruF MoTOpa, cuuTas ee MOCTOSIHHOW. [IpHHSATH CHITy CONPOTHBICHUS F¢ MBHKEHHUIO MPOMOPIIHOHAIBEHON
ckopocTH; ko3 duimeHt conpotusienus k=100 kr/c.

Kameniek CKoJb3UT C HAMBBICIICH TOYKH KyroJia, uMeromiero gopmy nomycdepsl. Kakyro qyry 0L OnuiueT Kameuiek, Ipeskie
YeM OTOPBETCA OT MMOBEPXHOCTH Kynona? TpeHnem npeHeOpeys.

Ha penbcax crout miatdopma, Ha KOTOPOH 3aKpPEILICHO opy/ue 0e3 MPOTHBOOTKATHOTO YCTPOHCTBA TAK, YTO CTBOJ €ro Pacro-
JIOXKCH B TOPU3OHTAILHOM IMOJIOKEHHUH. M3 OpyIusi IPOM3BOIAT BBHICTPEIT BJIOJIb JKEIE3HOAOPOXKHOTO MyTH. Macca My cHapsiia paBaa 10
K, W ero ckopoctb Ui=1 xm/c. Ha xakoe paccrosaueloTkarurcs tuatgopma mocine BbIiCcTpena, eciud KO3 GHUIUSHT
comnpotusierusaf=0,002? My, =20 T.

[ap maccoit Mi=200 r, mBIKyIHiica co ckopocThio V1=10 M/c, ymapseT HeToABIKHEIHN map maccoir Mp=800 r. Y map npsmoi,
abcomoTHO ynpyruid. KakoBbl Oy1yT CKOPOCTH Vi | Vo IIIAPOB MOCe yuapa’?

Ha nunusap HaMoTaHa TOHKast THOKast HepacTsHKUMast JIEHTa, MacCol KOTOPOi TI0 CPAaBHEHHFO ¢ MAacCO IMITMH/IPAa MOYKHO TpeHeOpedb. CBO-
OOHBII KOHEIT JICHTHI IPUKPEIIFIN K KPOHIUTEHHY U NPEAOCTABIIIH IIWIIMH/IPY OIyCKAThCs IO ACHCTBHEM CHITBI TsbkecTH. OnpenenuTs JuHei-
HOE YCKOPEHHea OCH IMTHHIIPA, €U IFUTHHAP: 1) CIUIONTHOM; 2) MOJIBIi TOHKOCTCHHBIH.

ITnargopma B BUIE JUCKA PajMycoM R=1M BpalaeTcs 1o MHEpIMK ¢ 4acToTol Ni=6MuH L, Ha Kparo miargopMbl CTOUT YelIOBEK, Macca
m xotoporo paBHa 80 kr. C Kakoif 9acToTo 70y/IeT BpalaThest IaTdopma, eclti YelIOBEK IepeieT B ee HeHTp? MoMeHT mHepiin JiatdhopMel
pasen 120 kM2, MOMEHT HHEPLIMM YeJIOBEeKa PACCHMTHIBATE KaK JUIS MATEPUAIIbHOM TOUKH.

Kapanaur uiHoii [=15 cm, moctaBieHHbIH BEpTHKAIBHO, Ma1aeT Ha CToj1. Kakyio yriioByio co U JIMHEHHYI0 VCKOPOCTH OYIET UMETh
B KOHIIe najieHus: 1) cepenuHa kapanzania? 2) BepxHuii ero koHen? CunTarh, 4TO TPEHHE HACTOJIBKO BEIMKO, YTO HIKHHUI KOHEI| KapaH/aia,
HE MPOCKAITb3bIBACT.

I'ennit maccoit M=100 r 6bUT H300apHO HArpeT TakK, 4YTO 00BEM €ro yBeJau4mics B N=3 pa3a, 3aTeM BOJIOPOA ObLIT H30XOPHO
OXJIKIEH TaK, YTO JIaBJICHHWE €T0 YMEHBIIIOCH B N=3 pa3a. HaliTu usmeHeHne A4S 3HTpOIUH B X0/Ie yKa3aHHBIX IPOIECCOB.

Kucnopon maccoit m=2 Kr yBean4ui cBol 00beM B N=5 pa3 0JIMH pa3 U30TEPMHUUECKH, APYroil — agnadbatHo. Halitn n3meneHus
SHTPOITNH B KAXKIOM U3 YKa3aHHBIX MPOIIECCOB.

WneanpHBIN TByXaTOMHBIH ra3 copepmaeT nukia Kapro. O6semMsl ra3a B KOHIIE H30TEPMHUYECKOTO PACIIMPEHUS U B HaYaJe H30-
TEPMHUYECKOTO CXKATHS PaBHBI cOOTBeTCTBeHHO V1=12 11 1t Vo=16 n. Haittu KI1J] muxona.

B nunuHape mo nopiiHeM HaxouTcst Bogopo maccoit m=0,02 kr npu temneparype T1=300 K. Bogopon cHauana pacmmpuii-
csiaMabaTHo, yBEINYMB CBOW 00BEM B IISITH pa3, a 3aTeM ObUI CKaT M30TEPMHUECKH, NPHUeM OOBEM ra3a YMEHBIIWICS B IISITH pas.
Haiitu Temmepatypy T2 B KOHIIE aaAnabaTHOTO PACHIMPEHUS U TOJIHYIO PaboTyA, COBEPIICHHYIO Ta30M.

DJIEKTPUYECKOE TI0JIE CO3[aH0 ABYMs ToueuHbIMH 3apsaamu Q1=10 HKi u Q= —20 uKu, Haxomsmumucs Ha pacctosiaun d=20
cM Jipyr ot Apyra. OnpeAenuTh HanpsHKeHHOCTh E mosst B Touke, yAajaeHHOM OT epBoro 3apsaa Ha r1=30 cM U OT BTOpOTro Ha =50 cM.

JIBe KOHIICHTPHUYCCKUE METAUTMIECKHE 3apsukeHHbIe chepbl pagnycamu R1=6CM u R;=10 cM HeCyT COOTBETCTBCHHO 3apsibl
Q=1 uKi u Qo= —0,5 uKn. Haiitu HanpsukeHHOCTH E 110711 B TOYKAX.OTCTOSAIIMX OT IEHTpa cep Ha pacCTOSHHUIX F1=5 cM, =9 cM,
r=15 cm.

Tonkoe nomykonsio paguycom R=10 cM HeceT paBHOMEPHO paclpe/esIeHHbIH 3apsi ¢ JIMHEHHOH mioTHOCThI0 T=1 MKKi/M. B
LEHTPe KPUBU3HBI NOJTyKoJbLa Haxomures 3apsan Q=20 K. Onpenennts cuiy F B3auMOIeHCTBHS TOYEYHOTO 3apsia U 3apsHKCHHOTO

TMOJyKOJIbLA.

ITo npoBosHKKY conpoTtiBiaeHreM R=30M Te4eT TOK, Chjia KOTOPOTo paBHOMEepHO Bo3pacraet. KonnuecTBo Temnorsl Q, Bbijie-




JIUBITIEECS B IPOBOJHUKE 3a, Bpems 1=8 ¢, paBHO 200 Ik. OnpeneiauTs KOJTUIECTBO IEKTPUUECTBA (|, MPOTEKIIIEE 3a ATO BPEMS TI0 TPO-
BOJHHK. B MOMEHT BpeMeHH, NPUHSTHIN 32 HAYAJIbHBIH, CHJIa TOKA B IPOBOTHUKE paBHA HYJIIO.

VICTOYHMK TOKa 3aMKHYJIM Ha KaTymiky ¢ conporupienneM R=10 OM u uHaykTHBHOCTRIO L=| I'n. HaiiTi 3aK0H M3MEHEHUS TO-
Ka B LIETI C TEYEHUEM BPEMEHHU.

OJIC Garapen akkyMynsaTopoB ¢=12 B, cuia Toka lkoporkoro 3ambikanusi paBHa 5 A. Kakyio HanOoJIbIIyI0 MOLITHOCTE Prax
MOYKHO MOJYYUTh BO BHELIHEH LIEIH, COEJMHEHHOM C Takoi Oarapeeit?

Karymika, HamoTaHHasi Ha HEMarHUTHBIA MITHMHAPHYecKUd Kapkac, uMeeT N1=750 BUTKOB U MHIYKTUBHOCTH L1=25 MI'H. UTo-
OBl YBEIMIUTH MHIYKTHUBHOCTD KaTYIIKH 10 L>=36 MI'H, 0OMOTKY ¢ KaTYIIKH CHSIHA M 3aMEHIIIA OOMOTKOH U3 O0Jiee TOHKOH MPOBOJIOKH
C TaKUM PacdeToM, YTOOBbI JUIMHA KaTYIIKH ocTaach npeskHei. Onpeaenuts 9ucio N2 BUTKOB KaTYIIKH HOCIE IEPEMOTKH.

WunykriBHOCTH L Katymku paBHa 2 MI'H. Tok gactoroit v=50 I', mpoTekarommii Mo KaTyIIKe, H3MEHIETCS 0 CHHYCOMIAIb-
HOMYy 3akoHy. Onpenenuts cpeasior0 JJIC caMoMHAYKIMU <gi>, BO3HUKAIOIIYIO 3a UHTEPBAJ BpeMeHH At, B TeueHHe KOTOPOro TOK B
KaTyIIKE M3MEHIETCSI OT MUHUMAJIBHOTO 10 MAKCHMaJIbHOTO 3HAUCHUS. AMIUINTYJHOE 3HaUeHHe cribl Toka lg=10 A.

Konpencarop anextpoeMkocTbio C=500 nd coemnHeH MapauielabHo ¢ KaTymkoi amuHo# =40 cM u mromanso S cedenws,
pasHoii 5 cm?. Katymka conepxut N=1000 ButkoB. Cepyieunnk Hemarauthbli. Haiitu nepuoa T koneGanuii.

Karyuika (6e3 cepaeunuka) munoii 1=50 cM u mommaapto Sy ceveHus, paBHOH 3 cm?, mmeeT N=1000 BUTKOB M COSIMHECHA T1a-
palIeNbHO ¢ KoHaeHcaTopoM. KoHaeHcaTop coCcTOMT M3 IBYX ILIACTHH IUIOAALIo S;=75 cm? kaxnas. Paccrosanue d Mexny niuacTuHa-
MU paBHO SMM. J{manekTpuk — Bo3ayx. Onpenenuts nepuonl KoiebaHuit KOHTYpa.

[ToBepx BBIMYKIIOTO cheprdecKkoro 3epkana pagumycoM KpuBu3Hsl R=20 cM Hammimm ToHKHH cinoit Boxel. OnpenenuTs IIaBHOE
(doxycHoe paccTosHue f TaKOH CHCTEMBL.

Ha crone nexxut muct Oymaru. JIyu cBera, majatommii Ha Oymary mop yriaoM €=30°, maeT Ha Hell cBeTyioe mATHO. Hackompko
CMECTHTCS 3TO IISITHO, €CIU Ha OyMary IMOJI0KUTh IIOCKONapaIebHYI0 CTEKISTHHYIO IUIACTHHY TOJIIMHON 0=5 cM?

Ha tonkuit crexnsHHbIN kuH (N=1,55) magaeT HOpMAILHO MOHOXPOMATHUYECKUN CBET. JIByrpaHHbIN yroll oL MeXIy MOBEPXHO-
CTSIMU KJIMHA paBeH 2'. OnpeaenuTh AJIHHY CBETOBOM BOJHBI A, €CJIM PACCTOSHHE D MEXIy CMEKXHBIMH UHTEP(HEPEHITMOHHBIMU MAKCH-
MyMaMH B OTPa>KEHHOM cBeTe paBHO 0,3 MM.

Ha nuadparmy ¢ KpyribsIM OTBEpcTHEM aAuaMeTpoM 0=4 MM IajiaeT HOPMAIBHO MapaJUICNIbHBIN Iy4OK JIydeld MOHOXpOMAaTHYe-
ckoro ceera (A=0,5 mkm). Touka HabIrOJCHHUS HAXOMUTCS HA OCH OTBepcTHs Ha paccrosuu b=1 M ot Hero. Ckombko 30H ®peHens
YKIIagpIBaeTCsl B 0TBepcTUH? TEeMHOE WM CBETJIOE ISATHO MOJNYYHTCS B IEHTpe NU(PPAKIMOHHONW KapTHHBI, €CJIM B MECTe HaOIII0ICHU
MOMECTUTb 3KpaH?

Omnpenenuts noTeHIMaNbHYIO [1, kuHeTH4eckyo 7' ¥ NONHYI0 £ SHEprur 3JIeKTPOHA, HaXOIIErocsl Ha NepBOi opOuTe aToma
BOJIOPOJA.

IIpumepnl TeCTOBBIX 3aJaHUI

1. HpI/I BpaH.IaTeJ‘IBHOM JABUXXCHUHN HOpMaHLHOC YCI(OpeHI/Ie paBHO
2 2
a Y gldegdiepdo Ve
dt dt dt? dt R

2. 3aKOH COXPaHEHMsI UMILYJIbCa BBIOJIHIETCS, €CIIU
A) cymma Bcex BHYTPEHHUX CHJI paBHA HYIIO

B) cymma Bcex ckopocTeit paHa HYJIHO

C)cymma gcex gHewHux cun pasua Hyawo

D) cymma Bcex MOMEHTOB BHEIITHUX CHIT PaHa HYITIO
E)npu nelicTBUM KOHCEPBAaTUBHBIX CHIL.

3. PaboTa B MexaHHKe paBHA
A) I(E-dg) B) J(F ~dS)C) I(S_-d\7) D) J.m -V - dt E) HeT npaBmIEHOTO OTBETA.

4. ITonsiTne TIOCTYNAaTCJIbHOTO JABUXKCHUS:

A) omo Osudicenue, npu KOMopom 1o6as RPAMASL, HCECMKO CEAZANHAA C OBUNCYUWUMCS MELOM, OCMAEMCs NAPALIENIbHOU CE0e-
MY NEPBOHAUATILHOMY NOJIOHCEHUIO.

B) ecnu npu ABMKEHMH TeNa KAKME-TUOO [BE TOYKU OCTAIOTCS HETOABUKHBIMU

C) xoraa Bce TOYKH TeJjla MEPEMEINAIOTCS B MApalIeIbHBIX TIIOCKOCTSIX

D) BpaiiieHue Tella BOKPYT OCH

E) pesynbTHpyroliee qBUKEHHE Tela

5. YacTora KojiebaHuii MaTEMAaTHYECKOIr0 MasiTHUKA paBHa

A)MB)\/%C)WD)\/WE)\/%.




6. ITepsrrii 3akoH HeroToHA:

A) Cuna paBHa IPOU3BEIEHUIO MACCHI TEJIA HA YCKOPEHHE

B) Cunpl, ¢ KOTOpBIME B3aUMOJICHCTBYIOT JIBa TEJA, YUCIICHHO PAaBHBI U IPOTUBOIIOJIOXKHEI IO HAPABJICHUIO

C) Bcesikoe Teo mpeObIBaeT B COCTOSHUM MOKOSI, €CJTH CyMMa CHJI, ACHCTBYIOIIMX HA HErO PaBHA HYJIIO

D) Cywecmeyiom maxue cucmemst omcuema, OMHOCUMENbHO KOMOPBIX 6CAKOe Melo npebvléaent 8 COCMOsHUY NOKOSL Ul PA G-
HOMEPHO20 U NPAMONUHEIIHO20 OBUICEHUSA, NOKA B030€liCHBUE CO CHIOPOHbL OPY2UX Mell He USMEHUM IMO020 COCMOAHUA

E) F=ma.

7. KoHCEepBaTUBHBIE CUJIBL:

A) cuabl, pabomul KOMOPLIX He 3A8Ucm om Gopmul nymu
B) cuitsl, paGoThI KOTOPBIX 3aBHUCAT OT (POPMBI ITyTH

C) cuubl TpeHust

D) cuibl TATOTEHHS

E) siexrpocTaTryueckie CHibl

8. I[H(i)cbePeHuHanbﬁoe YypaBHEHHE 3aTyXaroImnuX KOJIeOaHUH:
A) X+wyx=0

B) X+2B%+aix= f cosat

C) x+kx=0

D) x=a,e” cos(wt + @)

5.4 . Ilpoueaypsl OlleHUBAHUS 3HAHMI, YMEHUI1, HABBIKOB U (WJIM) ONbITA 1eSITeJIbHOCTH

Onucanne npoueaypbl OHEHUBAHUS MO TEKyLIeMY KOHTPoJ10 «Onpoc no Teopun / TectupoBaHue».

KoHTpOJ1b BBINOTHEHHON CaMOCTOSATENIBLHON pabOThl OCYLIECTBIACTCS MHAWBUAYAIBHO, HA 3aHATUAX, IPU TECTUPOBAHUHU; MpPU
3TOM OIICHHBAETCS YPOBEHb OCBOCHHS OOydaromerocsi y4eOHbBIM MaTEepHaJIOM, yMEHHE O00YydYaloIlerocs HCIOJIb30BATh TEOPETHIECKHUE
3HAHMS NIPH BBIIIOJIHEHUHU MPAKTUYECKHUX 3a]a4, 000CHOBAHHOCTb M YETKOCTb M3JIOKECHHUS OTBETA.

Onucanue npoueaypbl OlleHUBAHMA «3alIuTa J1a00PaTOPHOIl padoThD.

O1eHMBaHUE UTOTOB JIA0OPATOPHON pabOTHI IPOBOJUTCS MPENOAABATEIEM, BEAYILUM JIa00paTOpHbIE PabOTHI.

I[To pe3ynbTaramM NpOBEPKH OTYETa IO J1a0OPATOPHOM paboTe OOyUaIOIIUICS AOIMYyCKAaeTCs K €ro 3alluTe MPH YCIOBHU COOIIIO-
JCHUA IEPEUNCIICHHBIX yCHOBHﬁZ

— BBINIOJTHEHBI BCE 33/1aHNUS;

— OTCYTCTBYIOT OIIIAOKHY;

— 0(hopMIIEHO B COOTBETCTBHH C TPEOOBAHUSIMHU.

B ToMm cnydae, ecinu cojiepKaHUe OTYETa HE OTBEYAET NPeIbBIsIeMbIM TPeOOBAaHHSIM, TO OH BO3BPAIIAETCsl aBTOPY Ha JJOPaOOT-
Ky. OOyuaronuiics 10JDKeH NepeieNiaTb OTYET C yueToM 3aMmeuanuil. Eciii cOMHEHUs! BBI3BIBAIOT OT/EIIbHBIC aClIeKThl OTYETa, TO B TOM
cllyyae OHU PacCMaTpPUBAIOTCS BO BPEMsI YCTHOM 3all[UTHI.

3amura oTYeTa Mo J1abopaTopHO paboTe MpeACcTaBisieT CO00H YCTHBIM MyONINYHBIN OTYET 00YYArOIIErOCs O PE3yJIbTaTaX BbI-
TIOJITHEHU, OTBETHI HA BOIIPOCHI IPETIOaBaTECIIA.

OtBeT 00y4aroIIerocsi OLEHUBACTCS MPEINOJaBaTeIeM B COOTBETCTBHHU C KPUTEPHSAMH, ONIMCAHHBIMH B ITyHKTE 5.2.

Onucanne npoueaypbl oneHUBaHus «3alMTa KOHTPOJILHOI padoThl». OLeHNBaHUE MTPOBOANUTCS BEAYLIMM IPEIoaBaTe-
JIeM TI0 JaHHOW y4eOHo# aucrumuinHe. [lo pesynbraTaM MpoBepKH KOHTPOIBHOW paboThl 00yJaroIIuiics TOIMyCKAeTCs K €€ 3aluTe Mpu
YCIIOBHH COOITIOICHHS TICPEIHCIICHHBIX YCIOBHA:

— BBIIIOJIHCHBI BCC 3alaHU,

— ClIeJIaHbl BBIBOJIEI,

— OTCYTCTBYIOT OIINOKU;

— 0()OpPMIIEHO B COOTBETCTBUH C TPEOOBaHUSIMH.

B ToMm citydae, eciu paboTa He OTBeUaeT MPEIbABISIEMBIM TPEOOBAHUSM, TO OHA BO3BpAIaeTCs aBTOPY Ha Ja0padoTky. OOyua-
IOIIUHCS JOJDKEH MepeesiaTh paboTy ¢ yIeTOM 3aMEeYaHui U MPEeIOCTaBUTh TSI IIPOBEPKH BAPHAHT C pPe3yIbTaTaMu paboThl HaJ| OMIHO-
kamu. Eciii coMHEHMS BBI3BIBAIOT OT/IENBHBIE acTeKThl KOHTPOJIBHOM paboThl, TO B 3TOM CJIydae OHH pacCMaTpPHBAIOTCS BO BPEMs yCT-
HOH 3a1uThl paboTHI.

3amuTa KOHTPOJILHOM paboThl MpeAcTaBisieT co00i YCTHBIN MyOJIMYHBIH OTYET O0OYYaroIerocsi O pe3ysibTaTax BBITIOJIHEHUS,
OTBETHI Ha BOIPOCHI npenoaasatess. OTBeT 00y4aromerocsi OLEHNBACTCS PENOIaBaTeNeM B COOTBETCTBUH C KPUTEPHUSMH, OIMCAHH bI-
MU B ITyHKTE 5.2.

Onucanue npoueaypsl oueHuBanus «Jokian / Pa30op KOHKpPeTHOW cUTYalMu».

KoHTpoIIb BBINIOJIHEHHOH CaMOCTOSTENEHON paboThl OCYLIECTBIISICTCS! HHAMBUAYAIbHO, Ha MPAKTHYECKNX U, WM 1a00OPaTOPHBIX
3aHATHAX. [IpH 3TOM OIICHWBAETCSI COOTBETCTBUE COJIEPKaHMA TeMbI paboThl, TTyOMHA U ITOJIHOTA PACKPBITHS TEMBI, JJOTUIHOCTb, CBS-
3aHHOCTb, JJOKa3aTEIbHOCTb.

OTBeT 00y4aromerocs OIeHUBACTCS MPEToIaBaTeNIeM B COOTBETCTBUH C KPUTEPHUSIMH, OIMMCAHHBIMU B ITyHKTE 5.2.

Onucanne npoueaypbl OHeHHBAHUS «IK3aMeH». DK3aMeH NPUHUMAETCs BEIyLIMM IperojaBaTesieM 110 AaHHOH y4eOHOI
JUCLUITIMHE. DK3aMEH MOXKET POBOANTHCS KakK B (JOpMe OTBETa Ha BONPOCHI OmiieTa, Tak U B popme tectupoBanus. dopma onpenens-
ercst npernoasateneM. cxons u3 BEIOpaHHON (OPMBI, OMMCHIBAETCSI METOANKA MTPOLIEAY Pl OLICHUBAHMSI.

[Ipu npoBeseHNH yCTHOTO 9K3aMeHa oOydaromemycs npegocrasisiercs 30 MUHYT Ha noArotoBky. Onpoc oOydaromerocs mno
OwJIeTy Ha YCTHOM 3K3aMeHe He JoJDkeH npesbimath 0,35 gaca. OTBeT 00y4aromerocs OleHUBAETCS B COOTBETCTBHH C KPUTEPHUIMH,
OTMCaHHBIMH B IIyHKTE 5.2.

Onucanne npoueaypel OeHUBAHUA «3a4eT».

3a4er MOXET IPOBOJIUTHCS Kak B (hOpME YCTHOTO MJIM MMCHMEHHOIO OTBETA CIIOCIIEAYIOIeM cobeceJoBaHnEM Ha BOIIPOCHI O1-
JIeTa, TaK U B pOpPME TECTUPOBAHUSI.




IIpu mpoBenenuu 3adera B opMe YCTHOTO OTBETa Ha BOIPOCHI OmiteTa oOydaromemMycs npenocrapisiercss 20 MUHYT Ha ITOATO-
ToBKY. Onipoc oOyuaromierocs mo Ouiery He ToJpkeH npeBbimarh 0,25 gaca. OTBeT 00ydJaromerocs: OICHUBACTCS B COOTBETCTBHH C KpH-
TEPUSIMHU, OTIMUCAHHBIMH B IyHKTE 5.2.

6. IEPEYEHb YYEBHO-METOJUYECKOT'O OBECIIEYEHUSA JIIA CAMOCTOSATEJIBHOU PABOTBI OBYYAIO-

IAXCS MO VM CHUTLINHE

6.1 IlepeyeHb OCHOBHOI 1 TOMOJIHUTEIbHOI YU4e0HOH JUTEPATYPHI, HEOOXOTUMOT JIJIs1 0CBOEHUS THCIMILIHHLI (Moayns)

6.1.1. OcHOBHas JIUTEpaTypa

ABTOpBI, COCTABH- 3ariaaBue H3pareancTrBo, rog | Koua-Bo
TeJHu
JI1.1 |CaBenses U.B. Kypc obmeit puznka [OnextponHoe n3ganue]: Yue6uuk. B 3-x 1. [CII6.: U3narensctBo | OU ObC
T.1. Mexanuka. MonekynsipHas pusuka. — 12 — e u3n., crep. «Jlanby, 2016. "Jlanp"
http://e.lan
book.com/
book/7176
0
JI1.2 |Casenses U.B. Kypc obmeii ¢pusuka [Inekrponnoe usnanue]: Yueobnuk. B 3-x . |CII6.: U3patensctBo | DU DBC
T.2. DnexTpudecTBO U MarHeT3M. — 12 — e uzz., crep. «Jlanmby, 2016. «Jlamb)
http:/e.lan
book.com/
book/7176
1
JI1.3 |CaBennes U.B. Kypc obmeit pmsuka [Inexrponnoe u3nanue]|: Yuebnuk. B 3-x . |CII6.: M3matensctBo | DU OBC
T.3. KBanroBas ontuka. AtomHas ¢usnka. ®uszuka tBepaoro rena. |«Jlanb», 2016. «JIamp»
®du3nKa aTOMHOTO sipa U 3JIEMEHTapHBIX YacTHIl. — 4 — € U31I., CTep. http://e.lan
book.com/
book/7176
3
J1.4 |llox pen. WL.II. Illan- [O6mas ¢usuka. CoopHEK 3amad [DnekrponHoe m3nanue] / [llanka- |[Mocksa :KuoPyec, 9BC
KapHuHa pun W.IL., Kupesinos A.I1., Kybapes C.U., Pasunosa C.M. 2015. BOOK.RU
https://ww
w.pbook.ru/
book/9159
61
JIi1.5 |T. U. Tpopumosa  |Kypc ¢usukn : yue6. [Tocobue mis By3oB / T. . Tpopumona ; pex. [M. : Akagemus, 28
M-Bom obpazoBanus PO. — 14-e u3f., CTEpeOTHIL. 2007. — (Beicmiee
npodeccruoHaIbHOE
o00pa3oBaHue)
JIi1.6 |T.U. Tpopumoa  |Pusmka B Tabnunax u popmynax : yued. [locodue amst By3oB/ T. U. M. : Akanemus, 27
Tpodumora ; pek. M-BoMm obpazoBanus P®. — 3-e u3n., ucmp. 2006. — (Beicmiee
podeccuoHaIbHOE
obpazoBaHue)
6.1.2 JlonoJiHUTe IbHAS JIUTEpPATypa
ABTOpBI, COCTABH- 3ariaBue H3pareancrBo, rog | Koua-Bo
TeJu
J2.1 |T.U. Tpobumosa |®Pusuka. B rabmuiax u popmysax: yaedHoe nocobue / Mocksa :KuoPyc, 3BC
T.W. Tpodumosa. 5- e n3a. [DnaeKTpoHHBIN pecypc] 2017 BOOK.RU
https://ww
w.book.ru/
book/9202
90
J2.2 |T. W. Tpopumosa Kypc ¢uzuku ¢ npumepamu perieHus 3a1a4d B 2-x Tomax. Tom 1: Mocksa: KnoPyc, 9BC
yuebHoe nocobue / T.U. Tpopumona, A.B. ®upcos. [Dnexrponnsrii (2017 BOOK.RU
pecypc] https://ww
w.book.ru/
book/9195
61
J2.3 |T. U. Tpodumona Kypc ¢usuku ¢ npumepamu permenns 3anad. B 2 1. T. 1 : yue6. lnsa (M. :KuaoPyc, 2010 2,9b6C
By30B / T. . TpodumoBa, A. B. ®upcos. [InekTpoHHBIH pecypc] BOOK.RU
https://ww
w.book.ru/b
00k/263324
JI2.4 |B. C. Bonpkenmreiin [COopHUK 3a1a4 1Mo obmemy Kypey pusuxu : st ctyd. Tex. Bysos / |CII6. : Kamxubrit 31
B. C. BosibkeHmreitn. — 3-e u3j., ucrp. 1 Jo1l. mup, 2008
JI2.5 |B. C. Bonbkenmreiid [Bonpkenmreiin, B. C. CoopHuk 3aa4 o obmemy Kypey ¢usuku : |CII6. : Kamxubrit 85
st cryn. Tex. Bysos / B. C. BonbkeHureiH. — 3-€ U311, UCIIP. U mup, 2007

JOII.
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JI2.6

T. U. Tpopumosa

Kpartkuit kypc ¢uzuku : yue6. [Tocodue ms Byzos / T. U. Tpodu-
MOBa. — 5-¢ u3x., crep.

M. :Beicu. k.,
2006

82

6.2 MeToauieckue pa3padoTku

ABTOle, coCTaBu-
TEJAU

3ariiaBue

H3paTrenbcTBO, 1O

Koa-Bo

M1

Boios B.T., Bonos
J.b., Bmsskunaa
E.B., 3ybapes A.IL.,
Jlamaxarmos X./I.,
3aitunkoBa T.B.

®usnka. Yacte 1. dusndeckue 0CHOBBI MEXaHUKHU. MouleKysipHas
(u3MKa ¥ TEPMOJAMHAMUKA: METOANIECKHE PEKOMEHIAINN K BBI-
TIOJTHEHHIO CAMOCTOSITENBHBIX PA0OT 1151 00ydaromuxcs o Halpas-
JeHnto oaroToBkY (crermanbaocTn): 09.03.01 - Madopmaruka u
BEIUUCTUTENbHAA TexHuKa; 09.03.02 - MHdopManoHHBIe CHCTEMBI
u texaosiorud; 13.03.02 - DnekTpo’HepreTHKa 1 JIEKTPOTEXHUKA;
15.03.06 - Mexarponuka u podotorexuuka; 20.03.01 - TexHochep-
Has 6e3omacHOCTh; 27.03.01 - CrarmapTH3anus U METPOJIOTHS;
27.03.03 - Cucremnsiii ananms u ynpasienue; 23.05.01 — Hazemusre
TPaHCHOPTHO-TEXHONOTHUeckue cpenctra; 23.05.03 — [ToxmxHOI
COCTaB JKeJe3HbIX gopor; 23.05.04 - DkcruryaTanus jKele3HbIX J10-
por; 23.05.05 - Cucremsbl o0ecTIedeHHS ABIKCHHS TTOE3]I0B;
23.05.06 - CTpouTenbCTBO JKENE3HBIX I0POT, MOCTOB M TPAHCIOPT-
HBIX TOHHEJICHOYHOHN 1 3a09HOM (hOopM 00yIeHUS [ DIEKTPOHHBIH
pecype] (Ne4201)

Camapa : CamI'VIIC,
2016

€)1

M2

B.T. Bonos, /1.b.
Bonog, E.B. Buns-
kuHa, A.I1. 3ybapes,
B.A. Muxaiinos,

X . JJamaxarios,
JLE. Xwmyp, H.IO.
Xoxiosa, T.B. 3aii-
YHUKOBA

Duznka. DIEKTPUIECTBO, MarHETU3M, OINITHKA : Ta00PaTOPHBIN
MPaKTHKyM N0 (u3uKe, prusnke (IOMOIHUTENBHbBIE Pa3/ebl) A
CTyJIeHTOB crienanbHocTe: 23.05.01 — HazeMHbIe TpaHCIIOPTHO-
TEeXHOJIOTHUECKue cpeacTBa, 23.05.03 — IToaBmkHOMN cocTaB enes-
HBIX J0por, 23.05.04 — DkcrutyaTalus skeae3HbIx gopor, 23.05.05 —
CucteMbl oOecrieueHus IBIKEHHUs oe310B, 23.05.06 — Ctpourennb-
CTBO JKEJIE3HBIX IOPOT, MOCTOB U TPAHCTIOPTHBIX TOHHeNeH, 09.03.01
— NadopmaTika 1 BEIIUCTUTENbHAS TexHuKa, 09.03.02 — MHpOpMa-
LIMOHHBIE CUCTEMBI U TexHOJIoruH, 13.03.02 — DnekTposHepreTuka u
biekTpoTexHuKa, 15.03.06 — MexaTpoHHKa U pOOOTOTEXHHKA,
20.03.01 — Texuoctepnas 6ezonmacHoCTh, 27.03.01 — CTargapTusa-
st 1 Metposiorus, 27.03.03 — CucteMHBbIi aHANIKU3 U YIPaBJICHUE
OYHOH ¥ 3209HON (opM 00ydeHHs

Camapa : CamI'VIIC,
2015

43,
ecTh
3IIEKTP.
Konus

M3

B.T. Bonos, /1.b.
Bonos, E.B. Buns-
kuna, A.I1. 3y6apes,
B.A. Muxaiinos,
H.A. Konpuyrun

Duznka. MexaHuka 1 MOJICKYJIIpHas pU3MKa : Ta0OPaTOPHBIH MpaK-
TUKYM JUIS CTyA€HTOB cnienuansHocteil: 23.05.06 — CtpoutenscTBO
PKEJIE3HBIX JIOPOT, MOCTOB M TPAHCIIOPTHBIX TOHHENeH, 23.05.01 —
HaseMHble TpaHCIIOPTHO-TEXHOJIOrHYecKue cpeacTna, 23.05.03 —
[ToBIXKHOM cOCTaB JKeNe3HBIX 10por, 23.05.04 — DkcruryaTarus
bKeste3HbIX opor, 23.05.05 — Cuctembl oOecrieueHust JBUKEHUS 110-
e3710B U HampaBieHuit moarotoBku: 09.03.01 — Mudopmartika u BeI-
uucnuTenbHas Texauka, 09.03.02 — MapopMannoHHbBIe CHCTEMBI U
rexHonorun, 13.03.02 — DnexTposHepreTHKa M AIEKTPOTEXHIKA,
15.03.06 — Mexarponuka u podotorexauka, 20.03.01 — Texnochep-
Hast Oe30macHOCTh, 27.03.01 — CrapmapTH3anus 1 METPOJIOTHS,
27.03.03 — CrucTeMHBII aHATTN3 U YIIPABIICHUE OYHOU M 3a09HOM
hopMm 0OydeHus

Camapa : CamI'VIIC,
2014

100,
€CTh
3JEKTP.
KOTIHS

M4

A.H. CanpHuKOB

Duznueckuit npakTHKyM 4 (IIOCTaHOBKA, IPOBEIEHHUE OIBITOB, 00-
[paboTKa pe3ysIbTaTOB U Pacuy€T MOTPEIIHOCTEN) ISl CTYJEHTOB CIie-
ransHocTel: 23.05.06 — CTpONTENHCTBO JKEIE3HBIX I0POT, MOCTOB
W TpaHCIIOPTHBIX TOHHes e, 23.05.03 — [ToaBIKHO# cocTaB xkene3-
HBIX g0por, 23.05.04 — DkcrutyaTarus keae3HbIx gopor, 23.05.05 —
CucteMbl 0OecriedeHust JABHXXCHUSA ITOC310B.

Caparos: CI'TY,
2007

15,
€CTb 3JIeK-
TPOHHbBIE

KOTHHU
¢parmen-

TOB

6.3. Ilepeuennb pecypcoB HHGPOPMALMOHHO-TeTeKOMMYHUKAIMOHHOM ceTH ""HTepHeT"

HaumeHnoBaHue pecypca

Ju.aapec

91 |- BBC CamI'VIIC, pecypc mocTyne ¢ mobbix ITK nocne perucrpanuu B 6u6-  |https://samgups.bibliotech.ru
JIMOTEKe.

92 |- OBC umsnarenscrea "Jlanp" (Temaruueckuil naker: MmxkenepHo-rexuudeckue|http://e.lanbook.com/
Haykn (kHMTH m3patenbeTBa «YMIL XKJ(T»)). Pecype moctymen ¢ mro6srx [TK
[0CIIe PETHCTPAINH C JTIF0O0T0 KOMITBIOTEpPa By3a.

93 |- OBC "Aiibykc", pecype moctynel ¢ mobbix 1K nocne perucrpanuu ¢ mo6oro|http://ibooks.ru/
KOMITBIOTEPA BY3a.

94 |- ®I'BOY «YueOHO-METOANYECKHMHI IIEHTP Ha KEJNE3HOAOPOKHOM Tpancmoprey.|http://library.miit.ru/miitb.php
loCTyIl K MOJNHBIM BEpPCUsIM KHUT U3/aTENIbCTBA BO3MOMKEH TIOCIIE PErHCTPALUK
Ha caiite MWTa c nro6oro [1K Hamero yausepcurera.

95 |- Undopmanmonnas cucrema "Ennnoe okHo nocryna k obpasosarensaeiv pe-  |http://window.edu.ru

cypcam" npenoCcTaBiIsIeT CBOOOHBIN OCTYH K KaTajory 00pa3oBaTe/IbHBIXUH-

TEpHET-PECYPCOB M NOJIHOTEKCTOBOH MJICKTPOHHOH yuyeOHO-MeTouIecKon Onub-
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|JII/IOTeKC JUTsT 001IIero U PO eCCHOHATBHOTO 00pa3oBaHMS. |

7. METOIUMYECKHUE YKA3ZAHUS JJISA OBYYAIOIUXCSA 11O OCBOEHHUIO JIMCIUIIJIMHbI

Jucnummna «®u3nka» B COOTBETCTBHU C YUCOHBIM IUTAHOM crienranbHOCTH 23.05.03 u3yvaeTcsi B TCUCHUE TPEX CEMECTPOB
Ha MEepPBOM M BTOPOM Kypcax.

[Tporpammoii nmpeycMOTpEHbI TEOPETHYECKUE 3aHATHS (JIEKLUH), IPAaKTHYECKHE 3aHATHS, JabopaTOpHbIe pabOTHI.

TeopeTndeckue 3aHATHS IPOBOAATCS B COCTABE MOTOKA, a MPAKTHYECKUE 3aHATHS, Ja0OpaTOpHbIE PabOTHl — B COCTaBE I'PYIIIIHI
(mosyrpynmsi).

[Tpn npoBeneHNH 3aHATHH UCIONB3YIOTCS Te4aTHbIe (y4eOHMKH, MOCOOMs, CIPaBOYHUKH M METOANYECKHE pa3paboTku), ne-
MOHCTpaLMOHHBIE (TUIaKaThl, JJabopaTopHOe 000pyAOBaHUE, MPUOOPBI) U MYIbTUMEIUIHHBIC (Clai1-QHUIbMBI, TPE3EHTAIOHHBIE MaTe-
pHaIbl Ha HJIEKTPOHHBIX HOCHUTENSX) CpeacTBa 00yUYEeHUs.

B xone nexumii npernonaBarens u3jaracT U pa3bsCHIET OCHOBHbIE, HAaNOOJIEe CI0XKHBIC MMOHSATHS TEMBI, a TAK)KE CBSI3aHHBIC C
Hell TeopeTHYecKHe W MpPaKTHYECKHe IMpOOJIeMbl, JaeT PEKOMEHJAallMM Ha BBINOJHEHUE CaMoCTosTeldbHOUW paboThl. ConepkaHue U
CTPYKTypa JEKINOHHOTO MaTepHana JOJDKHBI OBITh HalpaBieHBI Ha (JOPMUPOBAHHE y 00yUarOMIErOCs] COOTBETCTBYIONINX KOMIETCHIIUH
U COOTHOCHUTHCS C BRIOPAaHHBIMH ITPENOAaBaTeIeM METOAAMHU KOHTPOJIS H OLIEHKOW MX YCBOCHHUSL.

B xone nexnnii 00y4aronmMcsi peKOMEHAYETCS: - BECTH KOHCIICKTHPOBaHNE y4eOHOTO MaTepHaia; - oOpamaTh BHUIMaHHE Ha
KaTeropuu, GopMyIMpOBKH, PACKPHIBAIOIINE COAEPIKaHNE TEX WM UHBIX SIBJICHUH M IIPOLIECCOB, HAYYHbIE BBIBOJABI U MPAKTHYECKUE pe-
KOMEHJIAIMK TI0 UX NMPUMEHEHHIO; - 331aBaTh NPENOJABATEII0 YTOUHSIONINE BONPOCHI C LENBIO YACHEHH TEOPETUUECKUX IOT0XKEHUM,
pa3pemeHns CIOPHBIX CUTyaluii. B pabo4ynx KOHCHEKTaX JKEeJIaTeJbHO OCTaBIISATH IO, HA KOTOPBIX BO BHEAYIUTOPHOE BPEMS MOKHO
cenaTh MOMETKH M3 y4eOHO-METOJNYECKOro 00ecleyeHus IJIsl CaMOCTOSNTENbHONW padoThl 00Yy4JaloIUXCs, JOMOIHSIOMIEr0 MaTepuai
MPOCTYIIAHHOW JIEKIMH, a TaKKe IOMETKH, MOAYEPKUBAIONINE OCOOYI0 BaKHOCTH TEX WM WHBIX TEOPETHYECKUX ITOJIOKEHUH. s
YCIELTHOTO OBJAJCHUS KypCcOM HEOOXOAMMO IMOCEIaTh BCe JIEKIMH, TaK KaK TEMaTHUECKHI MaTepHral B3aUMOCBs3aH Mexay coboii. B
ClTy4asix TPOITyCKa 3aHATHS CTYyJCHTY HEOOXOANMO CaMOCTOSTEIIFHO U3YIHTh MaTepHall U OTBETHTh HA KOHTPOJIBHBIE BOIIPOCHI IO TP O-
IIyLHIEHHOM TeMe BO BpEMs HHANBHIYaIbHBIX KOHCYJIbTALUN.

[MpakTHyeckue 3aHATHS BKIIOYAIOT CAMOCTOSTENbHYI0 NPOPadOTKY TEOPETUUECKOro MaTepHraia ¥ U3y4eHUEe METOIUKH pelie-
HUSI TUIIMYHBIX 3aad. HekoTopsle 3amau comepKaT 3JIEMEHTHl HAYYHBIX HCCIEJOBAaHWH, KOTOPbIE MOTYT NMOTPeOOBaTh yriryOJIeHHOH
CaMOCTOSTENLHOM MPOPabOTKU TEOPETHYECKOTO MaTepuara.

JlabopaTopHsle pabOTHI HaNpaBJICHBI Ha 3aKPEIUICHHE TEOPETHUECKOTO MaTepualia U BEIpaOOTKH HaBBIKOB IPOBEACHHS 3KCIIe-
PUMEHTAJIBHBIX HAYYHBIX HCCIICOBAaHUN Pa3IUYHBIX TEIUIOTEXHUYECKUX SBICHUI U OLIEHKU MOTPEIIHOCTEN N3MEpEeHuil, a TaKkKe HaBbI-
KOB pabOThI C COBPEMEHHOMN Hay4YHO-UCCIIE0BATEIbCKOM anmaparypou.

[Tpn opranmzanuy BHEayAMTOPHOW CaMOCTOSTENBHOH pabOTHl MO JaHHOW IHUCLUIUIMHE IPETOJaBaTeNli0 PEKOMEHIYETCs Hc-
MOJIb30BaTh cleaytolue ee GopMbl:

- pelIeHNE CTYICHTOM CaMOCTOSITENbHBIX 331a4 OOBIYHON CI0KHOCTH, HAIIPABJICHHBIX Ha 3aKpeIICHUE 3HAHWH U YMEHUI;

- BBINOJIHEHHE MHAMBUYaJbHBIX 33laHHU MOBBIILICHHOW CIIOHOCTH, HANPABJICHHBIX Ha Pa3BUTHE Y OOYYArOIIMXCSI HAYYHOTO
MBIIIUIEHUS] 1 HHULUATHUBBI.

JIoIyCKOM K HTOrOBOMY KOHTPOJIIO B BHZE 9K3aMEHa WJIM 3a4eTa SBJSIETCS BBHITOJIHEHUE U 3alllUTa BCEX JIAOOpATOPHBIX padoT,
MIPEIYCMOTPEHHBIX 11.4; peleHne NHIUBUAYATBHBIX 3aJaHNH.

IoxaroToBka k 3k3aMeHy U 3a4eTy MPENNOIAraeT:

- U3y4YEHUE OCHOBHOM U JIOIIOJIHUTEIbHON JIUTEPaTYpPhl, KOHCIIEKTOB JICKLIUN;

- peleHNe TUIIOBBIX 3a/a4;

- y4acTHe B TIPOBOAMMBIX KOHTPOJIBHBIX OIPOCaX;

- TECTUPOBAHHE 10 TEMaM;

- pelIeHNeM CaMOCTOSTENbHBIX KOHTPOJIBHBIX PadoT;

- ydyacTHe B pa300pax KOHKPETHBIX CUTYyaIHil.

8. THOOPMALIMOHHBIE TEXHOJIOT MU, UCHIOJIL3YEMBIE IPA OCYIIECTBJIEHUU OBPA30BATEJILHOI O
MPOIECCA MO JUCHHUILIAHE (MOJLY.JIIO)

8.1 Hepeqem) MporpaMmmMHoOro o0ecneyeHust U PIH(l)OpMa[Il/IOHH])lX CIIPABOYHBLIX CUCTEM

8.1.1 II/ICHOHLSOBaHI/Ie CIIEIUATM3UPOBAHHOTO MPOTPAMMHOTO OOECTIeUeHHe JaHHON MPOorpaMMon He PeayCMaTpUBAETCS

9. OTIUCAHUE MATEPUAJIbLHO-TEXHUYECKOMW BA3bI, HEOBXO/JIUMOM JJIsI OCYIIECTBJIEHUS
OBPA30OBATEJIBHOI'O ITPOLLECCA 11O JUCHUIIJIMHE (MOJYJIIO)

Jlexnmonnas ayantopus (60 mocagoYHBIX MECT) U ayJUTOPUH JJIS IPOBEICHIS MPAKTHYECKUX U TaOOPaTOPHBIX 3aHATHH (25 n
OoJiee OCaJIOYHBIX MECT) 00OpYy/IOBaHHbIE y4eOHOI MeOenbio; HEeOrpaHHMYECHHBIH NOCTYI K 3JIEKTPOHHO-OMOIMOTEYHBIM CHCTEMaM
(aepes pecypcent 6ubauorekn CamI'YIIC), u k nHDOPMAIIMOHHO-TEJICKOMMYHHUKAIIMOHHOW ceTH «VHTepHET» B paMKax CaMOCTOSTENb-
HOH paboThl 00yJaromerocs.

JlexroHHbIE, IPaKTHYECKHE M Ja0OpaTOpHBIE PabOTH MPOBOATCS B COOTBETCTBHH C paclicaHueM 3aHsATHH. JlabopaTopHbIe
[PabOTHI TPOBOAATCS B Tabopatopusix Kadeapsl «HKeHEepHbIE TyMaHUTapHBIE €CTECTBEHHOHAYYHBIE W 00menpodeccnoHambHbIe
mucrurinHbel CapaTtoBckoro ¢unmuana CamI VIIC.

JlabopaTopuss MEXaHUKH M MOJEKYJIPHOH (DM3MKH, BKIIIOYAIOIIAs Ja0OpaTOpHBIE YCTAHOBKU: OCHOBBI H3MEPEHUH U 00paboTKH

pe3yIbTaToOB, VIPYTHHA yoap, MaTeMaTHYeCKUH MAasTHUK, U3MEPCHUE Ta30BOU IMOCTOSHHOM, BS3KOCTh JKUAKOCTH, KO3(D(UIMEHT 1O-
BEPXHOCTHOT'O HATSAKCHUA U HEKOTOPBIC IPYTUC CTCH/BI.

JlabopaTopus 3JMEKTpUYECTBA U MarHETU3MA, BKITIOUAOMIas Ja0OpaTOPHbIC YCTAHOBKHU: 3JICKTPOU3MEPHUTEIBHBIC IPUOOPHI, 3a-
KOHBI [IOCTOSIHHOTO M TIEPEMEHHOT0 T 0Ka, 3JIEKTPOMArHUTHBIEC BOJHBI M HEKOTOPbIC APYTHE CTEH/IbI

JlabopaTopusi ONTHKHU, BKJIFOYAIONIAs Ja00OpaTOPHBIC YCTAHOBKH: ONpeieicHrue (OKYCHOTO PACCTOSIHUS JIMH3BI, Au(pakius u
MOJIIPU3AIUs CBETA, BHEITHUHN (POTOIPEKT, paIuaniMOHHBIA (HOH U HEKOTOPBIE JPYTHE CTSHIIBI




