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YpoBens 00pazoBaHus: BbIclee 00pa3oBaHue - DaKajgaBpuaT

Hampasiienne noarotroBku / cnenuanbHOCTh: 27.03.03 CucTeMHBII aHAIN3 U yIIpaBJieHHe
Hampasnennocts (mpoduiip) / cienuanu3anus: CUCTEeMHBIH aHAJIU3 M YIPaBJieHUe B TEXHUYECKUX
cucreMax

dopma 00yUueHUS: OUHASA

@axynpreT: PaKkyabTeT BhIYMCIUTENbHBIX cucTeM (PBC)

Kadenpa: Kadenpa koMnblOTepHBIX CHCTeM B ynpaBjieHuu u npoexktuposanun (KCYII)

Kypc: 1

Cemectp: 1, 2

Y4eOnsIii man Hadopa 2023 roxa

O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Bunel yueOHOM nesTeNbHOCTH I cemectp 2cemectp Bcero  Enunuibl
JlekumoHHbBIE 3aHITHUS 28 28 56 4acoB
[IpakTryeckue 3aHATUA 18 18 36 4acoB
JlaGopaTopHble 3aHATUS 28 28 56 4acoB
CamocrositenpHas padbora 70 70 140 4acoB
ITonroroBka u caaya dK3aMeHa 36 36 72 JacoB
OO0mast TpyZ0eMKOCTh 180 180 360 4acoB
(BKJTIFOUAs MPOMEKYTOUHYIO aTTECTALUIO) 5 5 10 3.€.

DopMBbI IPOMEXKYTOUYHOM aTTeCTaIUs Cemectp
OK3aMeH 1
OK3aMeH 2
Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ®opmupoBanue y ctyneaToB TYCYPa nenoctHoro npeacraBieHus 0 GU3MUECKUX TpoIeccax u
SIBJICHUSIX, TPOTEKAIOIIUX B IPUPOJIE, TOHUMAHUS BO3MOKHOCTEN COBPEMEHHBIX COBPEMEHHBIX HAYUHbBIX
METOJIOB MMO3HAHUS MPHUPOJIE U BIAJCHUS UMH HA YPOBHE, HEOOXOAMMOM ISl pEUICHUS MPAKTHIECKUX
3aJ1a4, BOSHUKAIOIINX MPU BHITIOJTHEHUH MPO(EeCCHOHANTBHBIX 00s3aHHOCTEH.

1.2. 3agauy AUCHUILIUHBI

1. OcBoenne CTYACHTAMH U YMCHHE UCIIOJIb30BATh OCHOBHBIC ITIOHATHUSA, 3aKOHBI 1 MOJCIIN (1)I/ISI/IKI/I.
2. OcBoenue CTYyA€CHTAaMHU MW YMCHHUC HCIIOJbB30BaTh MCETOABI TECOPETHUYCCKOIo H
OKCIICPUMCHTAJIBHOT'O I/ICCJ'IC,Z[OBaHI/Iﬁ B (1)I/ISI/IK6, METObI OLI€CHOK IMOPAAKOB (1)I/ISI/I‘ICCKI/IX BCJIMYHH.

2. MecTo aucuuninnsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).

Yactp O01oka quctuiuind: O0s3aTebHast 4acTh.

Monynb aucuumuine: Moysib yKpYIHEHHOM IpyIIbl CIEMUANbHOCTEH U HampaBieHui (general
hard skills - GHS).

HNunexce nuctumaunel: b1.0.02.03.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnanupyemble pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-1. Cnocoben
aHAJIM3UPOBATh 3a/1a4n
pohecCHOHATLHOM
JIEATETLHOCTH Ha OCHOBE
IIOJIOKEHUM, 3aKOHOB B
METOJIOB B 00J1aCTH
€CTECTBEHHBIX HAYK U
MaTeMaTHKH

OIIK-1.1. 3HaeT npuHIUIBL,
METOMBI M CPEJCTBA PEIICHHS
CTaHJAPTHBIX 3a]1a4
npohecCHOHATLHOM
JeSITETIHbHOCTH HAa OCHOBE
ITOJIOKSHUM, 3aKOHOB B
METO/IOB €CTECTBEHHBIX HAYK
¥ MaTeMATUKH

3Haet (pyHIaMEHTAIbHBIC 3aKOHBI (DH3UKH.

OIIK-1.2. Ymeer pemathb
CTaHJapTHBIE 3a]]a41
npodecCuoHaIbHON
NeSITEeIbHOCTH Ha OCHOBE
MTOJIOKEHUH, 3aKOHOB B
METOJIOB €CTECTBEHHBIX HayK
Y MaTeMAaTHUKH

YMeeT ucnonb3oBaTh PU3NUECKHE 3aKOHbI
IIPU PElIeHnH 3a7a4 MpodeccunoHanbHOMI
JIESTEIIbHOCTH.

OIIK-1.3. Bimageet HaBBIKAMU
HCIIOJIB30BaHUA OCHOBHBIX
ITOJIOKECHHUH, 3aKOHOB U
METOH0B B 00JIaCTH
€CTECTBEHHBIX HAayK U
MaTeMaTUKHU IJId aHaan3a
3a/1a4 mpoQecCHOHATbHON
JIESITEILHOCTH

Bnaneer (I)I/I3I/IquKI/IM arrmapaTtom Ijid
peuicHu-d HpO(I)eCCI/IOHaJ'ILHBIX 3aga4.
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OIIK-8. Cnocoben OIIK-8.1. 3HaeT 0CHOBBI 3HaeT GpyHAaMEHTATbHBIE OCHOBBI (PH3UKH
NPUHUMATH HAYYHO MaTeMaTUKH, (PU3HKH,
000CHOBaHHBIC pelICHHUs |MHPOPMATUKH, METOJIOB
B 00JIaCTH CUCTEMHOTO  |CHCTEMHOTO U

aHanu3a u (YHKIIMOHAJIBLHOTO aHAJIN3a,
ABTOMAaTHUYECKOI0 TEOPUH YIIPABIECHUS U TEOPUH
yIpaBJIE€HUS HA OCHOBE  |3HAHM, HEOOXOAUMBIE AJIs
3HaHUH MPO(UITBHBIX IIPUHATUS HAYYHO-

pa3qesioB MaTEMAaTUKH, |0OOCHOBAHHBIX PEIICHUN B
¢u3uku, "HOOPMATHKH, |00JIACTH CUCTEMHOTO aHAIIN3a
METOAO0B CUCTEMHOI'O U H aBTOMAaTHUYECKOI'O

(YHKIIMOHATIBHOTO yIpaBiICHUS

aHajn3a, TCOpHH OIIK-8.2. Ymeer npuHuMath |YMeeT NpUHUMAaTh 00OCHOBAHHBIE PEIICHUS B

YHOPAaBJICHUS M TCOPUH | HaydHO-O00OCHOBAHHbBIE 00J1aCTH CHCTEMHOTO aHaIn3a 1

3HaHUI pEIIEeHUs Ha OCHOBE aBTOMATUYECKOTr' 0 YIIPABJIECHUS HA OCHOBE
MaTeMaTHUKH, QU3HKH, 3HaHUN QUBHKH

nH()OpPMATHKH, METOJIOB
CHUCTEMHOI0 U
(YHKIIMOHATLHOTO aHAIN3a,
TEOpUU YIIPABJICHUS U TEOPUU
3HAHUHI

OIIK-8.3. Bnageer metogamu |Brnaneet pusnueckum anmapaTom ais
MaTeMaTUKH, (pU3HKH, IPUHATHS HAyYHO-00OCHOBAHHBIX PEIICHUI
UH(POPMATUKU, CHCTEMHOT'O U
(YHKIMOHAJIBLHOTO aHAJIH3a,
TEOpUU YIIPABJICHUS U TEOPUU
3HaHUH, HEOOXOAUMBIMU JIJIS
IIPUHATHS HAy4HO-
00OCHOBAHHBIX PEIICHUH B
00J1aCTH CUCTEMHOT'0 aHaIM3a
Y aBTOMaTU4ECKOTO
yIpaBlIEeHUs

IIpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aromuxcsi ¢ npemnojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO61mas TpyA0eMKOCTh AUCHUIUIHHBI cocTaBiseT 10 3aueTHbIx enunull, 360 akageMUIeCKIX 4acoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JesSTEIbHOCTH MPEICTABICHO B
Tabnune 4.1.

Ta6ymmna 4.1 — Tpy10eMKOCTh JUCITUIUIMHBI 110 BUJAM YU4SOHOM eI TeIbHOCTH

Bcero CemecTtpsbl

Bunpl yueOHol 1esTeIbHOCTH
4JacoB |1 cemectp|2 cemecTp

KonTakTHas ayniuTopHasi padora 00y4aromuxcs ¢ 148 74 74
npenojasareyemM, Bcero

JIeKIIMOHHEBIE 3aHATUS 56 28 28
IIpaxkTHueckue 3aHATUS 36 18 18
JlaGopaTopHbie 3aHITHS 56 28 28
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 140 70 70

BHeayIMTOpHAasi padoTa 00y4alImMXxcs ¢ npemnoaaBaresieM, BCero
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IToaroToBKa K KOJJIOKBUYMY 27 12 15
[ToaroroBka K TECTUPOBAHUIO 27 15 12
[ToaroroBka Kk KOHTPOJIBHOM paboTe 25 12 13
[ToaroroBka K 3amuTe OTYETA 0 JIAOOpaTOpHOU paboTe 32 15 17

[ToaroroBka k mabopatopHO padboTe, HATMCAHUE OTYETa 25 16 9

Hanucanue otdera no naboparopHoii padote 4 4
IloaroroBka u ciava IK3amMeHa 72 36 36
Oo0masi Tpy10eMKoOCTh (B Yacax) 360 180 180

Oo0mas TpyroemMkocTsh (B 3.e.) 10 5 5

5. CTpykTypa ¥ coaep:KkaHue TUCHHUILIMHBI

5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCHUIUIMHBEI TIO pa3jaeiaM (TeMaMm) U BHjaaM y4eOHOW NesSTeIbHOCTH IPUBEICHA B

Tadimie 5.1.

Ta6auma 5.1 — Pa3nensl (TeMbl) TUCIUIIIMHEBI M BUJIBI YICOHOM e TEILHOCTH

HasBanus paznenos (Tem) Jlek. | Ilpak. | JIa6. | Cam. Beero wacos dopMupyembie
JIUCIIUTUIHHBI 3aH., 4| 3aH., 9 | pab. |pab., g (6es KOMIIETEHIIUH
9K3aMEHa)
1 cemecTp
1 Mexanuka 8 6 8 24 46 OIIK-1, OIIK-8
2 MonekynspHas puzmnka u 6 4 4 23 37 OIIK-1, OIIK-8
TePMOJIMHAMUKA
3 DeKTpOMarHeTu3mM 14 8 16 23 61 OIIK-1, OIIK-8
Hroro 3a cemectp| 28 18 28 70 144
2 cemecTp
4 KonebaHus U BOJHEI 8 6 8 26 48 OIIK-1, OIIK-8
5 BonHoBas 1 KBaHTOBas ONTHKA 12 6 16 24 58 OIIK-1, OIIK-8
6 AToMHas pu3HKa, FIIEeMEHTHI 8 6 4 20 38 OIIK-1, OIIK-8
KBAaHTOBOI MEXaHUKU U PUUKH
TBEPJOTO Tesa
Uroro 3a cemectp| 28 18 28 70 144
Hroro| 56 36 56 140 288

5.2. Conep:xanue pa3aesioB (TeM) IUCHUANINHbBI

Copepxanue pa3aenoB (TeM) TUCUUTUINHBI (B T.Y. MO JIEKIHUSIM) IPUBEICHO B Tabmuiie 5.2.

Tabmuma 5.2 — Coneprkanue pa3ienoB (TeM) TUCIUILIMHEI (B T.4. IO JIEKIUSIM)

TpynoeMkocTb
Hasanus pazzgenos Coneprkanue pa3ienoB (TeM) THCIUTLINHEI (B T.9. TI0 (HeKIHOHHbIe dopmupyembie
(TeMm) OUCITUTIINHBI JIEKIIHUSIM ) KOMIIETEHLIUU
3aHATHUSA), T
1 cemecTp
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1 MexaHuka

Brenenue. ®usnka B cUCTEME €CTECTBEHHbBIX HaYK.
O6mas cTpykTypa Kypca Gusuku. MexaHuka.
OCHOBHBIE KHHEMATUYECKUE XapaKTEPUCTUKU
MOCTYNAaTEILHOT0 M BpaIlaTeIbHOTO IBHKCHUSI.
WNHepuuanbHble cUCTEMbI OTCUETA U 3aKOHBI HbIOTOHA.
Cunbl B MexaHuke. Pa0oTa v KuHeTHYECKas! SJHEPTUsl.
KoncepBaTuBHbIE CUIIBI U TTOTEHIIMATIbHAS SHEPTUSL.
CBs13b MEXKIY CHJION U TIOTEHITHATBHON dHEpruei. 3aKkoH
COXpaHEHUS NIOJIHOW MEXaHUYECKOW SHEPTUU B I10JIE
MOTEHUMATBHBIX CHII. 3aKOH COXPAaHEHUS] UMITYJIbCa.
AGCONIOTHO ynpyruid M Heynpyrui yaapsl. [lonstre
a0comoTHO TBepIoro tena. OCHOBHOE ypaBHEHUE
JTUHAMUKH a0COJIIOTHO TBEpAOTO Tejaa. MOMEHT
nHepui. MoMeHT crniisl. MOMEHT UMITyJIbca. 3aKOH
COXpaHEeHHUsI MOMEHTa uMIyibca. Kunetnaeckas
SHEPrusl BpalllaloLEerocs Tena.

OIIK-1, OIIK-8

Htoro

2 MonexynsipHast
¢busnka u
TEPMOJANHAMUKA

MukpococTrosiHue u Makpococtosiaue. OyHKnm
COCTOSIHUSA. Y PaBHEHUSI COCTOSIHUSI UJICATBHOTO Ta3a.
Pacripenenenue sHepTUH 11O CTETICHSIM CBOOO/TBI.
DyHKIMY nporecca. BHyTpeHHsISI 3HEPTUs HACAIBHOIO
raza. Pabora. [lepBoe Hauao TepMOAMHAMUKHY.
Nzonporiecchl uaeanbHOTO rasa.

Tenno€mMKkocTh UjieanbHoro raza. Kparkue ceeenus u3s
TEOPUHU BepOosITHOCTEN. Pacnpenenenus MoIeKyn 110
CKOPOCTSIM Y KHHETUYECKUM DHEPTHUSM.
Bapomerpuueckas dhopmyna. Pactipenenenne MoaeKyt
10 MOTEHI[UAIBHBIM YHEPTHUIM (pacipeieicHue
Boxrmana). Pactipeneneane Makcsemia-bonbimana.
Craructrdeckuii Bec 1 dHTporua. OOpatumMeie n
HEoOpaTUMBbIE MPOIIECCHI. 3aKOH BO3pACTaHUS SHTPOIIHH.
TpeThe HayaIo0 TepMOAMHAMUKH. TepMOIUHAMUYECKUH
CMBICIT SHTpOTHH. CTaTHCTUYECKUAN CMBICIT SHTPOIIHH.
TermoBble MallIMHEI.

OIIK-1, OTIK-8

Htoro
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3 DeKTpoMarHeTu3M

IlonATHE 2IEKTPOCTATUIECKOTO MOJIA. XapaKTEPUCTHKU
anekTpuyeckoro nojs Teopema "aycca st BekTopa
HaNPSKEHHOCTH AJIEKTPOCTATUYECKOT O OISl B BaKyyMe.
IIpumenenne Teopemsl ['aycca k pacdeTy
HaPSHKEHHOCTH AJIEKTPUYECKUX nojei. PaboTa cuin
JIEKTpHUECcKOoro mojsi. Teopema o HUPKYJIALUN BEKTOpa
HanpspDkEHHOCTH nois. [loTeHnman u pasHocTs
noTeHanoB. CBsI3b MEKAY HANPSHKEHHOCTHIO U
noreHuuanoM. Ilorenmansl mpocTemmx
MEKTPUUECKUX MOJIEH. DIEKTPUIECKOE MOJIE JUIOJIS.
SIBieHMEe NONSIPU3ALMH JUIEKTPUKOB.
Ionsipu30BaHHOCTE AUANIEKTPUKA U AUIJIEKTpUIECKas
BOCIIPUMMYHUBOCTB. DJIEKTPHUECKOE CMEILIEHUE.
Teopema I'aycca 151 BEKTOpa 2JIEKTPUIECKOTO
CMeIleHUs. DIeKTpUIEeCcKoe T0JIe B AUIIEKTPHUKE.
VYci10BUs Ha TpaHULIE ABYX JUIIEKTPUKOB.
DNEeKTpUIecKoe 10JIe BHYTPH ITPOBOJHUKA U Y €TO
MOBEPXHOCTH. PactpeneneHue 3apsa B IPOBOJAHUKE.
IIpoBOHUKY B 3IEKTPUUIECKOM NOJIE. DNEKTPOEMKOCTD
yenWHEHHOTO MpoBoAHNKA. KoHIeHCcaTophl. DHEPTHs
3apsHDKEHHOTO KOH/IEHCATOpa. DHEPIrHs JEKTPHUECKOTo
nosst. O0bEMHAs! IVIOTHOCTh SHEPTHU.

ITocTosHHBI 3neKkTpUUecKuil ToK. CHiia U MJIOTHOCTh
TOKa. 3aBUCUMOCTb TUIOTHOCTH TOKa OT XapaKTEPUCTHK
HOCUTEJNIEH TOKa. Y paBHEHHE HENPEPBIBHOCTH IS
MI0THOCTH TOKa. CTOPOHHUE CUJIBI U 3.]1.C. 3aKkoH OMa u
Ixoyns— Jlenna B auddepeHnInanbHON U MHTETPaIbHOM
¢dopme. MomnHocTs ToKa. MarHuTHOE 1ojie BakyyMe.
3akoH buo-Casapa-Jlamiaca. Teopema ["aycca st
BEKTOpa MarHUTHOW MHAYKIUHU. TeopeMa 0 LUPKYIISILUY
BEKTOpa MarHUTHOH nHAykuuu. [lone conenonna u
Topoua. [IBMKeHUE 3apsI0B U TOKOB B MArHUTHOM
nojie. Cuna Amriepa. Cuna Jlopenna. Dddext Xoia.
Paborta, coBepiaemasi pH MepeMELICHUH TPOBOJHHKA U
KOHTYpa ¢ TOKOM B MarHUTHOM TTojie. MarHuTHOE 1ose B
BenlecTBe. Bunpl Margetnkos. HaMarumueHHOCTD.
BexTtop HanpsKEHHOCTH MarHUTHOTO MoJIsd. MarHuTHas
MIPOHHUIIAEMOCTE Cpefbl. Teopema 0 IUPKYIALNH
BEKTOpa HANPSKEHHOCTH MarHUTHOI'O NOJIsL. SIBiIeHue
JJIEKTPOMarHuTHON uHaykuuu. Ilpupona 3.x.c.
uHAYKOUH. L{upKysanus BeKTopa HanpsKeHHOCTH
BUXPEBOI'O MarHUTHOIO MOJIA. SIBJIEHHE CAMOMHYKIUH.
NupyxTuBHOCTE. B3aumHas naaykuus. Tok npu
3aMBIKaHUH U pa3MbIKaHUH LEMH.

OHeprus MarHuTHOTO 1oJis. OOBEMHAS TUIOTHOCTD
JHEPIruu.

Buxpesoe anexkrpudeckoe none. ToOk CMEIEHHS.
YpaBHeHus: MakcBesuia B HHTErpajJbHOU U
muddepennuanbaoi popmax. OTHOCUTENBHOCTD
IEKTPUUECKOT0 U MArHUTHOTO TOJIEH.

14

OIIK-1, OIIK-8

Htoro

14

Uroro 3a cemectp

28

2 cemecTp
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4 Kosnebanus u
BOJIHBI

Mexanudeckne xKonedanus. MeansHbiii rapMOHUYECKAN
ocmmnsitop. JAnddepenmanpHoe ypaBHeHHE
TrapMOHUYECKOT0 OCIIIIISATOPA U €T0 PELIeHHE.
AwmrumuTyna, gactota 1 (haza KojieOaHuid. DHEePTHs
rapMOHHYECKoro konedanus. CBOOOJHBIE 3aTyXafomne
KoJIeOaHHsI OCHUILIATOPA € MOTepsIMHU. BBIHYKIeHHBIE
kojeOanns. CrnoxxeHne konebannii (OneHus, GUTrypsI
Jluccaxy).

DnexTpoMarHuTHbIC KoeOanus. CBOOOHBIC KOJIeOaHHSs
— cOOCTBEHHBIE U 3aTyXawmue. BeiHy X 1eHHbIe
Konebanus. Pe3oHaHC TOKa M HANIPSDKEHMS.
IlepemeHHBIN TOK.

Boxansl B ynpyroii cpene. YpaBHeHue BoaHbL. JnHa
BOJTHBI, aMILTUTYZa BOJIHBI, BOITHOBOE YKCIIO, (haza
BoJIHBL. Da30Basi CKOPOCTh YIIPYTHX BOJH B rasax,
JKUJIKOCTSIX U TBEPABIX Tenax. I pynmoBas CKOpOCTb.
BonHoBoe ypaBHeHUE.

OHepreTHYecKre XapakKTePUCTHKU YIPYTHUX BOJIH.
Bekrop Ymosa. MaTepdepernns u nudpaxiiys BOJH.
Crostane BonHbl. DddexT Jomnepa B akycTHKe.
OnexTpoMarHuTHbIe BOJIHEI (OMB). YpaBHeHus
TUTOCKUX U CpepuvecKHuX BOIH. BolHOBOE ypaBHEHHE
JUTSL DIIEKTPOMArHATHOTO TIOJIsSl. DHEePreTHIECKue
xapakrepuctuku IMB. Dddext Joruepa st SMB.

OIIK-1, OIIK-8

Htoro

5 BomHOBas u
KBaHTOBAas OIITHKA

KorepentHocTs cBeTOBBIX BOJH. HTEphepeHIus cBera
OT JIBYX KOTEPEHTHBIX

uctouHnkoB. OmneiT FOHra. UHTepdepenuus ceera B
TOHKUX IJIeHKax. [IpocBeTieHne onTuku.
WnTepdepomerpsr.

Hdudpaxums ceetoBbix BoiH. [Ipuniun [olirenca-
®penensa. Merop 3ou @penens. JAudpakuus OpeHens
Ha oTBepcTum u aucke. ndpaxmus OpayHrodepa Ha
OJTHOW IEeTH U AU(DPAKITUOHHON PEIIeTKE.
Paspemaroniast crocoOHOCTh ONTUYECKHUX MPHUOOPOB.
[Monsipuzanus cBera. ECTecTBEHHBIN U MONSIPU30BAHHBIN
cBeT. [lonydeHue u aHaIu3 JIMHENHO- MOJISIPU30BAaHHOTO
cBeta. 3akoH Mamnoca.

[Monsipu3zanus cBera nmpu oTpaxxeHuu. 3akoH bproctepa.
JIBOIHOE ITyuenperoMIICHUE.

BzaumonelictBre nznyueHus ¢ BemectsoM. HopmanbsHas
U aHOMaJipHas aucnepcuu. [lornomenue ceera. 3akoH
Byrepa. Cs3b tucnepcuu ¢ norionieHneM. Paccestnue
CBeTa.

TennoBoe U3yYeHUE U JTIOMUHECHEHIUS.
CriekTpaipHbIE XapaKTePUCTUKH TETJIOBOTO M3Iy4EHUS.
AbcomoTHO yepHoe Teno. 3akon Kupxroda. 3akon
Credana — boerimana. 3akonsl Buna. @opmyna
[Tnanka. KBaHTOBOE 00BSCHEHUE 3aKOHOB TEILIOBOTO
U3ITy4EHUS.

KopnyckynspHO- BOJTHOBOM qyanu3m cBeta. dhdexT
Komnrona. /laBrnenue cBera.

OIIK-1, OIIK-8

Htoro

12
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6 AtomHas pu3MKa,
3JIEMEHTHI KBAHTOBOM
MEXaHUKU U PU3UKU
TBEPJIOTO TeJa

Bonnosble cBoiicTBa MukpovacTull. ['unoresa ae
Bpotins. Audpakius mukpoyactui. COOTHOIIEHNE
HeonpeaenéHHoctel [eiizendepra. BomHoas gynkuus,
ee cTaTucTUYeCKui cMbici. YpaBHeHnue peaunrepa.
KBaHTOBas1 yacTuLa B NpsIMOYTOJIbHON NOTEHIUAIBHON
sIME.

[lonaTne co6CTBEHHOTO MAarHUTHOTO MOMEHTA YaCTHUIIBI
U crivHa. [ToJHBIN MOMEHT UMITYJIbCA YaCTUIIBI U
MOJTHBIA MAarHUTHBIA MOMEHT.

KBaHTOBO-MEXaHHUYECKOE OMUCAHUE ATOMOB.
Crammonapuoe ypasuenue lllpenunrepa ams atoma
BO/IOpo/ia. BonmHOBEIE (DYHKIIMY M KBAHTOBBIC YUCIIA.
Teopust MHOroaekTpoHHOTrO atoma. [punmun ITaymnu.
Kpatrocts Beipoxkaenns. [IpaBuna or6opa mis
KBaHTOBBIX EPEeX0A0B. MeXaHUueCKUi U MarHUTHBII
MOMEHTBI aTOMOB.

I'mpomarautHoe otHomenue. OmbrT [lITepHa u ['epaxa.
OMIUPUIECKUE 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTPaXx.
®opmyna baneMmepa.

OCHOBBI KBaHTOBOM cTatucTHdeckoil pusuxu. [TpuHInm
TOXJIECTBEHHOCTH 4acTHIl. bo30HEI 1 pepMUOHBL.
®da30BOe MPOCTPAHCTBO U (QYHKIHUS PACIIPEICIICHUS.
Pacnpenenenus bo3e — OiiHinTelina u @epmu — J{upaka.
IToHsTHE MIOTHOCTH COCTOSTHUN. DOTOHHBIN HACaTbHBIN
ra3. Pacnipenenenue gotoHoB mo sHeprusm. @opmyiia
[Inanxa.

DNeKTpOHHBIN HaeanbHbIN Ta3. Pacipenenenue
3JIEKTPOHOB 110 YHEPTHUSAM IPU Pa3IUUHBIX
TeMmIeparypax. 3aBUCUMOCTh ypoBHs depmu oT
TeMITepaTyphI.

Teopus TEIIOEMKOCTH TBEPABIX TeNl. DIEMEHTHI
kpuctamtorpaduu. TermoBslie KoneOaHus
KPUCTaJUINYECKON perieTku. TennoBbIe CBOMCTBa
TBepAbIX Tel. Teopus Teruioemkoct [ebast.

DJIeMeHThl 30HHOW TeOpUH TBepAbIX Tei. Paciienyienue
SHEPTEeTUIECKUX YPOBHEH Tipu 00pa3oBaHUU
KPUCTAJUTNYECKON PEIIETKH. DHEPreTUUECKUE 30HBI B
KpHUCTaIax.

Pacripenenenue 37€KTPOHOB IO SHEPTETUICCKAM 30HAM.
MerTtamnisl, TOITYIPOBOAHUKHI U JUAICKTPUKU B 30HHOM
TEOPUH.

OIIK-1, OIIK-8

Htoro

Uroro 3a cemectp

28

Htoro

56

5.3. [IpakTuyeckue 3aHATHS (CEMUHAPBI)

HanMeHoBaHMe MpaKTUYECKUX 3aHATUN (CEMHHAPOB) MIPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3. — HauMeHoBaHue NPaKTUYECKUX 3aHATUN (CEMHHAPOB)

Haspanwust pasaenos
(TeM) TUCIUTUTAHBI

HanmeHoBaHME PaKTUYECKHUX 3aHITHI
(cemuHapoB)

TpynoeMkocTs,
q

dopmupyemble
KOMIIETEHIINHI

1 cemecTp
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1 Mexanuka KunemaTnka nocrynaTesnbHOro I1BUKECHMS, 2 OIIK-8
KMHEMAaTHKa BPaIIaTeIbHOIO JBUKECHHUSL.
3aKOHbBI TMHAMUKH TIOCTYNATEIBHOTO U 2 OIIK-8
BpaIllaTeIbHOrO JBUKECHHUS.
PaboTa u sHeprus, 3aKOHbI COXPaHEHHMS. 2 OIIK-8
DIEKTPONPOBOJHOCTD MOJIYIPOBOIHUKOB.
Hroro 6
2 MonexkynsipHas Knaccuueckue ctaTucTuku, H30MpOoIeCcChl 2 OIIK-8
busuka n AOeabHOro rasa.
TePMOJIMHAMMKA IlepBoe Ha4yaI0 TEPMOJAUHAMUKY, 2 OIIK-8
SHTPOINMSL, BTOPOE HAYaJI0 TEPMOANHAMHUKH.
HWroro 4
3 DAEKTpOMAarHeTU3M | DJIEKTPOCTATHYECKOE MOJIE B BAKyyMe. 2 OIIK-8
Teopema Octporpaackoro-I'aycca nis
HANPSHKEHHOCTHU OIS
Pa6ota, morenmuan ICII. DCII B BemiecTse. 2 OIIK-8
Ouneprusa OCII. DnekTpuyecKuil ToK.
I110THOCTD TOKA. DIEKTPUUECKUI TOK B
MeTaJulax.
Maruutnoe none (MII) B Bakyyme. Bexrop 2 OIIK-8
MarHMTHON MHIyKIuU. 3akoH buo-CaBapa-
Jlannaca. Ilepemerienne NpoOBOIHUKOB C
tokoMm B MII /IBmxenue 3apsaoB B MI1.
SIBNIeHME PIIEKTPOMArHUTHOW UHIYKIWH. 2 OIIK-8
OHeprusi MarHuTHOro noJisi. MaruuTHoe
II0JIE B BEIIECTBE. Y paBHEHUsI MakcBesa.
HUrtoro 8
Hroro 3a cemectp 18
2 cemecTp
4 KoneGanwus v BonHbl |["apMoHHueckue koiaebanus. 3aTyxaromume 2 OIIK-8
Kosie0aHusl.
BriHyk1eHHBIE KOJIeOaHHsI Pa3InIHON 2 OIIK-8
npupozsl. Pesonanc
DJIEKTPOMAarHUTHBIE BOJIHBI. DHEPrUs 2 OIIK-8
BOJIHBL. BOJHBI B yIipyroi cpene
HUrtoro 6
5 BonHoBas u WNurepdepennus ceera. OnbiT FOHra. 2 OIIK-8
KBaHTOBas ONTHKA WuTepdepennus cBeTa B TOHKUX IJIEHKAX
Hudpakmus ceera. [lonspuzamus ceera. 2 OIIK-8
B3anmoneiicTBre N3Ty4eHus ¢ BEIIECTBOM.
JaBnenue ceera. TennoBoe U3ly4eHHe. 2 OIIK-8
Buemnnit porospdexr. dpdexr
KomnroHna.
Hroro 6
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6 AtomHas ¢usuka, |BoxHOBBIE CBOWICTBA BELIECTBA. 2 OIIK-8
3JIEMEHTHI KBaHTOBOM |COOTHOILIEHUE HEONIPEIETIEHHOCTEMN.
MEXaHUKH U QU3UKK | Vpasrerue [lpenunrepa. MukpouacTua B 2 OIIK-8
TBEPAOTO TEIa MMOTEHIUANLHON ssMe. KBaHTOBO-
MEXaHMYECKOE OMMCAaHUE CTPOCHUS U
CIIEKTPOB aTOMOB.
KBanrtoBbie cTaTucTuku. TeraoBbie 2 OIIK-8
CBOICTBa TBEPIBIX TETI.
DJIEKTPONPOBOIHOCTH METAIIIOB.
Hroro 6
Hroro 3a cemectp 18
Hroro 36
5.4. JlaGopaTopHbIe 3aHATHS
HaunmenoBanue nabopatopHbIX paboT nmpuBeeHO B Tabmuie 5.4.
Tab6ymna 5.4 — HaumeHoBaHue 1a00paTOPHBIX padoT
HagBaiﬁiiﬁ;ﬁ;ﬁﬁ (Tem) HaumenoBanue nabopatopHbix paboT prHD@:dKOCTL, q;gfg:fg}fx;;e
1 cemecTp
1 Mexanuka Kunematnka paBHOYCKOPEHHOTO 4 OIIK-8
BpallleHus
Junamuka mastHuka ObepOeka 4 OIIK-8
Uroro 8
2 MonekynspHas ¢usuka |M3ydenue pacnpeaenenus MakcBeria 4 OIIK-8
U TCpMOJHMHAMHKA HUToro 4
3 DIeKTpOMarHeTu3m N3yueHue 31eKTpocTaTuuecKoro mos 4 OIIK-8
N3ydeHue CBOMCTB AUAIEKTPUKOB B 4 OIIK-8
10JIe TUIOCKOT0 KOHJIeHCaTopa
H3ydeHne MarHuTHOTIO I0JIs Ha OCU 4 OIIK-8
KpPYTrOBOTO BUTKA
Ornpenenenne yaenabpbHOro 3apsiaa 4 OIIK-8
AJIEKTPOHA METOJOM MarHeTpoHa
Hroro 16
Hroro 3a cemectp 28
2 cemecTp
4 Konebanus 1 BOJHBI N3ydeHue 3aTyxaronmx 4 OIIK-8
3JIEKTPOMArHUTHBIX KosieOaHui
W3ydenue BbIHYX/IEHHBIX KOeOaHUN 4 OIIK-8
Uroro 8
5 BonHoBas u kBanToBast |M3ydenue nnrepdepeHnu Ja3epHoro 6 OIIK-8
OITHKA U3ITy4YeHUs
H3ydenue TermioBoro u3iny4eHus 4 OIIK-8
Nzyuenne nudpakiiuu J1a3epHOro 6 OIIK-8
U3ITyYeHUS
Hroro 16
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6 AtomHas (usuka, N3yuenue criekTpa aroma BOAOpOaa 4 OIIK-8
AJIEMEHTBI KBAaHTOBOM
MEXaHHUKHU 1 (QU3UKH Hroro 4
TBEPJIOTO Tesa
Uroro 3a cemectp 28
Hroro 56

5.5. KypcoBoii npoekT / kypcoBasi padora

He npenycMoTpeHO y4eOHBIM IIaHOM

5.6. CamocTosTebHaAs1 padoTa

Bunbr camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpPYEMble KOMIIETCHIIMH MPECTaBICHbBI B

Tadymue 5.6.

Tab6mmma 5.6. — Buasl camocTosTeIbHON pabOoThl, TPYJA0EMKOCTh U (POPMHUPYEMBIE KOMIETEHITUN

CornacoeaHa Ha noptane N2 69809

HasBanns paznenos | Buasl camocrostensHon | TpynoeMkocts, | @opmupyemslie
@OpMBI KOHTPOJIA
(Tem) TUCUUTTAHBI paboThl q KOMIIETCHIIUU
1 cemecTp
1 Mexanuka IToaroroBka k 4 OIIK-1, OIIK-8 Komnoksuym
KOJUTOKBUYMY
IToaroroBka K 5 OIIK-1, OIIK-8 TectupoBanue
TECTUPOBAHUIO
IToaroroBka k 4 OIIK-8 KonTponbnas
KOHTPOJIbHOM paboTe pabora
[ToaroroBka K 3amure 5 OIIK-8 3amura oT4yeTa 1no
0TYeTa 1o J1abopaTopHO nabopaTopHOI
pabote pabote
[ToaroroBka k 6 OIIK-8 JlaGopaTopHas
nabopatropHOit padore, pabota
HalMcaHue OTYeTa
Hroro 24
2 MonekynsipHast [Toaroroska k 4 OIIK-1, OIIK-8 Konnoksuym
duzuka u KOJUIOKBUYMY
TEPMOAUHAMUKA IToaroroska k 5 OIIK-1, OIIK-8 | TectupoBanue
TECTUPOBAHUIO
IToaroroBka k 4 OIIK-8 KonTponbnas
KOHTPOJIbHOM paboTe pabora
[ToaroroBka k 3ammre 5 OIIK-8 3amura oT4erTa 1no
0TYeTa 1o J1abopaToOpHO nabopaTopHOI
pabote pabote
[ToaroroBka k 5 OIIK-8 JlaGopaTopHas
naboparopHOit padore, pabota
HalMcaHue OTYeTa
Hroro 23
12
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3 IToaroToBka k 4 OIIK-1, OIIK-8 Komnoxksuym
DIEKTPOMAarHeTH3M | KOJUIOKBHYMY
IToaroroBka k 5 OIIK-1, OIIK-8 TectupoBanue
TECTUPOBAHUIO
IToaroroBka k 4 OIIK-8 KontponbHas
KOHTPOJIbHOU paboTe pabota
IToaroroBka K 3amIuTe 5 OIIK-8 3amuTa 0T4eTa 10
oT4eTa 10 JIabOpaTOPHOU nabopaTtopHoOit
pabote pabote
[ToaroToBka k 5 OIIK-8 JlaGopaTopHas
nabopaTopHO# padoTe, pabora
HamycaHue oTyeTa
Htoro 23
Uroro 3a cemectp 70
IToaroroBka u caaua 36 DK3aMeH
JK3aMeHa
2 cemecTp
4 Konebanus u IToaroToBka k 5 OIIK-1, OIIK-8 Komnoxksnym
BOJIHBI KOJUTOKBUYMY
IToaroroBka k 4 OIIK-1, OIIK-8 TectupoBanue
TECTUPOBAHUIO
IToaroroBka K 3amiure 7 OIIK-8 3amuTa oT4eTa 10
OTYeTa 10 JJaA0OPaATOPHOM nabopatopHoit
pabote pabote
[TonroroBka k 4 OIIK-8 Jlaboparopnas
nabopaTopHoO# pabdoTe, pabota
HaIlMcaHHue OTYEeTa
IToaroroBka k 4 OIIK-8 KonTponbnas
KOHTPOJIbHOM paboTe pabora
Hanucanue otuera 1o 2 OIIK-8 OTyer 1o
nabopatopHoii pabore nabopatopHoOit
pabote
Hroro 26
5 BoiHoBas u IToaroroBka k 5 OIIK-1, OIIK-8 Komnoksuym
KBAaHTOBAs ONTHKA  |KOJUIOKBUYMY
IToaroTroBka k 4 OIIK-1, OIIK-8 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka Kk 3amure 6 OIIK-8 3ammra oT4eTa 1mno
oTyeTa 10 J1abopaTOpHOM nabopaTopHOI
pabote pabote
[ToaroToBka k 3 OIIK-8 JlaGopaTopHas
nabopaTopHO# paboTe, pabora
HamycaHue oTyeTa
[ToaroroBka k 4 OIIK-8 KontponbHas
KOHTPOJIbHOU pabore pabota
Hanucanue otyera 1o 2 OIIK-8 Ortuer o
nabopaTopHoi pabote nabopaTtopHoOit
pabore
HTtoro 24
13




6 Atomuas pusuka, |[loxroroBka k 5 OIIK-1, OIIK-8 Komnoxksuym
DJIEMEHTBI KOJUTOKBUYMY
KBaHTOBOU IMoAroToBKa K 4 OIIK-1, OTIK-8 | TectupoBanue
MEXaHUKU U QU3UKH | TecTHPOBAHHIO
TBCPIOro TCIA [ToAroToBKa K 5 OIIK-8 KonrponbHas
KOHTPOJIbHOU paboTe pabota
[ToaroroBka Kk 3amure 4 OIIK-8 3ammra oT4eTa 1mno
oTyeTa 10 J1abopaTOpHOM nabopaTopHOI
pabote pabote
[ToaroToBka k 2 OIIK-8 JlaGopaTopHas
nabopaTopHO# padoTe, pabora
HaIMcaHue OTyeTa
Hroro 20
Uroro 3a cemectp 70
IToaroroBka u caaua 36 DK3aMeH
HK3aMeHa
Hroro 212

5.7. CoorBercTBHE KOMIIETEHINH, GOPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,
1 BHJIOB Y4eOHOM 1esiTeIbHOCTH

CooTBeTcTBHE KOMIETEHIUH, ((OPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuiie S.7.
Tabmuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYEHUH TUCIMILUINHbI, U BUIOB

3aHATHI
Bunel yueOHOM nesTeNbHOCTH
dopmMmupyemsie
Jlex. | Ilpak. | Jla6. | Cam. DopMbI KOHTPOJIA
KOMIIETEHIIUH
3aH. 3aH. pao. pao.
OIIK-1 + + KomnokBuym, TectupoBanue, Ik3ameH
OIIK-8 + + + + 3amura oT4yeTa 1o JlabopatopHoi padore,

Konnoksuym, KonrpomnbHas pabora,
JlaGopatopHas pabota, OT4eT no
nabopaTopHoii padote, TectupoBanue,
OK3aMeH

6. PeifTuHroBasi cucreMa JJisi OleHKH yCIIeBAEMOCTH 00y4aronXCs
6.1. basuibHbIe OneHKH 1J1s1 (popM KOHTPOJIA

BameHbie oneHKH 17151 POpPM KOHTPOJIS MpeIcTaBIeHbI B Tabmuie 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH

. . MaxkcumanbHbIA
MaxkcumanbHbIA MaxkcumanbHbIA
6amn 3a mepuog | Bceero 3a
DopMBI KOHTPOJIA 6amn Ha 1-yto KT ¢ | ©6amn 3a nmepuog
mexnay 2KT u Ha CEMECTp
Hayana cemectpa | Mexay 1KT u 2KT
KOHEI[ ceMecTpa
1 cemecTp
3amura oTUeTa Mo 5 5 5 15
nabopaTopHoi paboTe
KonnokBuym 10 10 10 30
Konrtponsnas padora 3 4 3 10
JlaGopaTtopHnas pabota 3 3 3 9
TectupoBanue 2 2 2 6
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OK3aMeH 30

Ntoro makcumMyM 3a nepuoj 23 24 23 100
Hapacratomum urorom 23 47 70 100
2 cemecTp
3amura oTUeTa Mo 5 5 5 15
nabopaTopHoi paboTe
Konnoksuym 5 10 10 25
Konrponsnas padora 3 3 3 9
JlaGopartopHnas pabota 3 3 3 9
TectupoBanue 1 2 3 6
Otuer no 1adopaTopHOi 1 2 3 6
pabote
DK3aMeH 30
HToro Makcumym 3a epuoz 18 25 27 100
Hapacraromum utorom 18 43 70 100

6.2. IlepecueT 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6anoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MPEACTABICH B TabmuIie 6.2.
Tabmuia 6.2 — Ilepecuer 6a/JI0B B OIIEHKH 32 TEKYIIUH KOHTPOJIb

bamnibl Ha naTy TEKyero KOHTpoIs Onenka

>90% oT MakcuMalIbHOI cyMMbI OaitoB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMMbl OamioB Ha naty TK

N|W | B~

< 60% oT MakcuMalIbHOI cyMMBbI OaitoB Ha gaty TK

6.3. Ilepecuetr cyMMbI 02/1710B B TPAAUIIHOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

[TepecuyeT cymMMBbl 6asioB B TPAJUIIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIHUIEe

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJJIOB B TPAIUIIMOHHYIO U MEXKTYHAPOAHYIO OLIEHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBAET YCIICIIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTIM4YHO) (3a4TEHO) 90— 100 A (OTJIIMYHO)
4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (yaoBneTBOpUTENHHO)
3 (yAOBIETBOPUTENBHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6amios F (meynoBnerBoputreabHO)

7. YueOHO-MeTOAnYecKoe 1 MH(OPMAIITHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOBHas JqUTEpaTypa

1. CasenweB, . B. Kypc o6mieit ¢pusuku : yuedHoe nmocobue : B 3 romax / M. B. CaBenbeB. — 14-¢
u3., crep. — Cankr-IletepOypr : Jlanb, [0. 1.]. — Tom 1 : Mexanuka. MonekynspHas ¢puzuka — 2018.
— 436 c. [DnexTpoHHBIA pecypc]: — Pexum moctyma: https://e.lanbook.com/book/98245.

2. Casenbes, 1. B. Kypc o6meit ¢pusuku : yauedHoe ocobue : B 3 romax / M. B. CaBenbeB. — 15-¢
u3n., crep. — Cankr-IlerepOypr : Jlaub, [6. T.]. — Towm 2 : DIeKTpUYECTBO U MarHeTU3M. BOJIHBI.
Ontuka — 2019. — 500 c. [DnexTpoHHBIH pecypc]: — Pexum nocryna:
https://e.lanbook.com/book/113945.
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3. Cagennes, U. B. Kypc pusuku : yue6Hoe mocobue : B 3 tomax / U. B. CaBenveB. — 7-€ usm.,
crep. — Canxkr-IlerepOypr : Jlansp, [6. r.]. — Towm 3 : KBanToBas ontuka. AtomHas pusuka. Ousuka
TBeporo tena. Pu3znka aTOMHOTO spa U deMeHTapHbIXx yacTull — 2019. — 308 c. [DnexkTpoHHbII
pecypc]: — Pexxum moctymna: https://e.lanbook.com/book/117716.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. Casenses, 1. B. COopHuK BOmpocoB U 3a7a4 no obmei ¢pusnke : yuebnoe nocobue / U. B.
CagenbeB. — 9-e u3., crep. — Cankr-IlerepOypr : Jlans, 2019. — 292 c. [DnekTpoHHBIN pecypc]: —
Pexum noctyna: https://e.lanbook.com/book/125441.

2. Uponos, U.E. 3agaun no obmeit pusnke: YuebHoe nocodue [DnekTpoHHbIN pecypc]: — Pexxum
nocrymna: https://e.lanbook.com/book/99230.

7.3. Y4eOHO-MeTOANYeCcKHe MT0COOUS
7.3.1. O6s13aTe/IbHbIEC YUeOHO-MEeTOAUYECKHE MOCOOHSI

1. Mexanuka: Y4eOHO-METOANYECKOE MOCOOHE MO ayJUTOPHBIM MPAKTUUYECKUM 3aHITUIM H
camocrositenbHor padote / FO. A. I'puboB, A. A. 3enus - 2018. 64 c. [DnekTpoHHBI pecypc]: — Pexum
nocrtymna: https://edu.tusur.ru/publications/7662.

2. MonekynspHas u3nuka U TEPMOJUHAMUKA: YUEeOHO-METOIUYECKOE TTOCOOUE MO ayTUTOPHBIM
MPaKTUYECKUM 3aHATUSIM U caMOCTOoATeNbHOM pabote / B. A. BypnoBunun - 2018. 85 ¢. [DneKTpoHHBIH
pecypc]: — Pexxum poctyma: https://edu.tusur.ru/publications/7520.

3. U3ydenne untepdepeHnu J1a3epHoro u3nydeHus: PykoBoacTBo k nabopatopHoil pabote mo
¢usuke / JI. B. Opnosckas - 2019. 12 c. [DnexTpoHHBIH pecypc]: — Pexum moctymna:
https://edu.tusur.ru/publications/8963.

4. DNEeKTPUYECTBO U MarHETU3M: Y 4eOHO-METOANYECKOe MOCOOHE MO ayIUTOPHBIM MPAKTUYECKUM
3aHATHUSM U camocTosATenbHOM pabore / FO. A. Bypauesckuii - 2018. 137 c. [DnexTpoHHbBIN pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/7729.

5. Konebanus u BonHBI: Y4eOHO-METOIMYECKOE MOCOOME MO ayJAHUTOPHBIM MPAKTHUYECKUM
3aHATHAM B caMocToaTenbHON padoTe / A. C. Kimmos, A. B. Menosnuk, 1O. I'. FOmxkos - 2018. 114 c.
[DnexTpoHHBIH pecypc]|: — Pexxum goctyma: https://edu.tusur.ru/publications/7652.

6. BonHoBas u KBaHTOBas OMNTHUKAa: Y4eOHO-METOAMWUYECKOE MOCOOHe MO ayaUuTOPHBIM
MPaKTUYECKUM 3aHATUAM U camocTosTenbHoi pabote / JI. B. Opnosckas, E. B. BanoBa, A. B.
OpnoBckasa - 2018. 127 c. [DnexTtpoHHBH pecypc]: — Pexum nocrtyna:
https://edu.tusur.ru/publications/7694.

7. AtoMHas ¢u3uKa u (pusuka TBEPAOro Tena: Y4eOHO-MeTOANUEeCKoe 0co0ue Mo ay JUTOPHBIM
MPAaKTUYECKUM 3aHATHSAM U caMocTosTenbHol padote / A. B. Jlsuun, FO. I1. YUyxkkoB - 2018. 147 c.
[DnexkTpoHHBIH pecypc]: — Pexxum goctymna: https://edu.tusur.ru/publications/7691.

8. Kunemartuka paBHOYCKOPEHHOTO BpalieHus: PykoBoJCcTBO k abopaTopHoii padboTe no pusuke /
B. A. bypaoBuuun - 2019. 13 c. [DnexTtpoHHBIH pecypc]: — Pexum pocryna:
https://edu.tusur.ru/publications/8966.

9. qunamuka masTHuUKa obepOeka: MeToaudyeckue yka3zanus Kk iabopatopHoit pabote / B. A.
bypnosunun, JI. A. Tpoan - 2007. 13 c. [DaexTpoHHBIA pecypc]: — Pexum pgocrtyna:
https://edu.tusur.ru/publications/918.

10. Uzyuenue pacnpenenenus Makcsemna: Mertoandeckue yka3aHus K gabopatopHoii pabore / B.
A. bypaoBuuun - 2018. 9 c. [DnexkTpoHHBIH pecypc]: — Pexum pocrtymna:
https://edu.tusur.ru/publications/7643.

11. W3y4yeHue 3nmeKTpocTaTUYECKOro moysi: Metoguuyeckue ykasaHus K J1abopatopHoil paboTe mo
¢usuke / A. C. Knumos, A. A. 3enun - 2020. 14 c. [DnexTpoHHbIN pecypc]: — Pexum pocrymna:
https://edu.tusur.ru/publications/9266.

12. 3yueHnune CBOMCTB NHUAJIEKTPUKOB B MOJIe MIOCKOTO KOHJAeHcaTopa: PykoBoacTBO K
nabopatopHoii padote no ¢usuke / FO. A. Bypauesckuii - 2019. 14 c. [DnexTponHsIii pecypc]: — Pexum
nocrtymna: https://edu.tusur.ru/publications/8964.

13. M3ydyeHue MarHUTHOTO MOJs KPYroBOro Toka: MeTtoauueckue yka3aHHsS K J1abopaTOpHOM
pa6ote / E. B. BanoBa, A. B. MenoBnuk - 2018. 13 c. [DnexkTpoHHblii pecypc]: — Pexum gocryna:
https://edu.tusur.ru/publications/7646.
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14. Onpenenenue yaeabHOTO 3apsga 3JEKTPOHA METOJOM MarHeTpoHa (MarHeTpPOH):
MeTonuueckue ykazaHus K JabopatopHoit padore mo ¢usuke / 0. A. bypaueBckuii - 2020. 16 c.
[DnexTponHsbIi pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/9267.

15. U3ydyeHue 3aTyxammux JJIEKTPOMArHUTHBIX KoJieOaHuWi: MeTtonuyeckue ykKa3aHUS K
naboparopHoit padore o ¢uszuke / A. B. TronskoB, B. A. Bypnosunun - 2020. 16 c. [DneKTpOHHBII
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/9261.

16. U3ydyenue nuaTepdEpeHIINN JIA3epPHOTO U3TydeHHUs: PyKOBOJCTBO K JabopaTOpHOU padoTe mo
¢usuke / JI. B. OpnoBckas - 2019. 12 c¢. [DnekTpoHHBIN pecypc]: — Pexum moctyma:
https://edu.tusur.ru/publications/8963.

17. Buemnuii porosrddexr. U3yuenune 3akona CrtoneroBa u mpoBepka Gopmyinbl DWHIITEHA:
MeTtoauveckue ykazaHus K jabopatopHoit pabote / B. A. Bypnosunmn - 2018. 12 c¢. [DnekTpoHHBIH
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/7638.

18. NU3ydyeHue cnekTpa aTOMOB BOJOpoaa: MeToauuecknue ykazaHus K JlabopaTopHOi paboTe 1mo
¢usuke / A. C. Knumos, H. I1. Konnpartsesa - 2019. 15 c. [DnekTpoHHbIi pecypc]: — Pexxum moctymna:
https://edu.tusur.ru/publications/9054.

19. U3yuenue nudpakiuu cBeta (nudpakmuoHHas pemeéTka): PykoBoacTBo k mabopaToOpHOM
pabore mo ¢usuke / FO. A. bypaueBckuii - 2019. 12 c. [DnekTpoHHbIN pecypc]: — Pexum goctyma:
https://edu.tusur.ru/publications/8962.

20. M3ydeHue BBIHYXICHHBIX dJIEKTPOMAarHUTHBIX KOleOaHuil: YueOHO-MeToIuuecKoe ocooue mo
¢usuke / B. A. Bypmosunun - 2020. 13 c. [DnexTpoHHBIN pecypc]: — Pexum mocrtymna:
https://edu.tusur.ru/publications/9281.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/IOB

Y4eOHO-MeTOINYEeCKUE MAaTEPHUaJIbl IJIs1 CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/]0POBbsI M HHBAJIUOB MPEIOCTABIAIOTCA B opMaXx,
aIaNITUPOBAHHBIX K OTPAaHHYCHUSAM X 30POBBS U BOCHPUATHS HHOOpMALIUY.

J1s1 i1 ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUUCHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMU ONOPHO-IBUTATEIbHOT0 anmnapara:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPo(eccuoHATIbHBbIE 0a3bI JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydeHUU NUCHUIIUHBI PEKOMEHAYETCS 00pallaThCsa K COBPEMEHHBIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https:/lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne TUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILIU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS € TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT I y9eOHOH TPYIIIBI, 000pYyI0BaHHAS JOCKOHM M CTAaHIAPTHOW y4eOHOMH
MeOenbio. MimeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATJISAHBIE TTOCO0US, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1JIsl NPAKTHYECKUX 3aHATHI

VYyeOHast aynuTopus: yaeOHas ay IUTOPUS AJIsl IPOBEACHUS 3aHATUI MPAKTUYECKOTO THIA, yueOHas
ayIUTOPUS 7Sl MPOBECHUS 3aHATUN CEMHUHAPCKOTO THUIIA, TOMEIICHHE ISl IPOBEACHUS TPYMIOBBIX U
WHIUBUIYabHBIX KOHCYJIbTAIHMH, TOMEIIEHUE AJI MPOBEACHUS TEKYIIEr0 KOHTPOJIS U MIPOMEKYTOUHOM
attecrauuu; 634034, Tomckas obnacts, r. Tomck, Bepmnnuna ynuna, 1. 74, 125 ayga.
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Onucanue UMeroLerocss 000pya0BaHuUs:

- InTepakTuBHAs MTaHEIb;

- Kamepa;

- Muxpodos;

- Tym0Ga st mokagumKa;

- MaruuTHo-MapKepHas J0CKa;

- KommuiekT cnienuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.

VYyeOHas aynuTopusi: yueOHas ay JUTOPUS AJIsl IPOBEACHUS 3aHATUI MPAKTUYECKOT0 THUIIA, yueOHas
ayIUTOPUS ISl POBENICHUS 3aHATUN CEMHHAPCKOTO THUIA, TOMEIICHHE sl IPOBEACHUS TPYNIOBBIX U
WHJUBUYaIbHBIX KOHCYJIbTAIMM, MOMELIEHUE JJI MPOBEACHUS TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOM
atrectanuu; 634034, Tomckast obnacts, T. Tomck, Bepmununa ynuma, 1. 74, 130 ayn.

Onucanue uMeroerocs 000pya0BaHuUs:

- InTepakTuBHAs MaHEIb;

- Kamepa;

- Muxpodos;

- Tym06a nyist mokaunKa;

- MaruuTHoO-MapKepHas J0CKa;

- KommuiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTers.

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieuyeHue 1Jisl JJa0opaTopHbBIX padoT

JlaGopaTopust BOJIHOBOIM ONTHKHU: yuyeOHAsl ayAUTOPUS JJI IPOBEACHUS 3aHATHI MPaAKTUUECKOTO
TUINa, yueOHast ayAUTOpUs Il IPOBEACHUS 3aHATUH 1abopartopHoro tumna; 634034, Tomckas o0nacTs, T.
Tomck, Bepmmnauna ynuna, a. 74, 210 ayn.

Omnwucanue UMeEroNIerocs 000py0BaHUS:

- Monoxpomatop - 9 wr.;

- McrouHuk cBeTa criekTpa pTyTH - 6 IMIT.;

- McrouHuk cBeta cekTpa BoJopoa - § IIT.;

- JlaGopatopusiit Mmaket "[lonspusanus ceera” - 6 mrT.;

- MaruutHo-MapKepHas J0CKa;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

JlabopaTopusi 3JIEKTpUYECTBA U MarHeTusMa: ydyeOHas ayIUTOpUs JIsl IPOBEICHUS 3aHATHUH
MPaKTUYECKOro THIMa, yueOHas ayAuTOpHUs JUIsl IPOBEICHUs 3aHATHI abopaTtopHoro Tumna; 634034,
Tomckas obnacts, r. Tomck, Bepimnunna ynuna, 1. 74, 219 ayn.

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- JIaGopaTopHbIif MakeT "DIeKTpu4ecTBO U MarHeTu3m" - 12 mr.;

- Y4eOHO-11a00paTOpHBIN CTEH]I 110 3JIEKTPOIUHAMUKE - 3 IIT.;

- Konrponnep usmepennii - 12 mr.;

- MarauTHO-MapKepHasi J10CKa;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Mebenw;

- PaGouee mecTo mpemnogaBaTels.

[Iporpammuoe obecnieueHue:

- ASIMEC;

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer norpemnocreit pU3NUECKUX U3MEPEHUH;

JlaGopaTopusi TEpMOJMHAMUKH: yueOHasl ayAUTOPHS AJIA MPOBEACHUS 3aHIATHH MPAKTHUYECKOTO
TUINA, yueOHast ayAUTOpUs Il IPOBEACHUS 3aHATUH 1abopartopHoro tumna; 634034, Tomckas o0nacTs, T.
Tomck, Bepmmnauna ynuna, a. 74, 223 ayn.

Omnwucanue UMeEIoIerocss 000py0BaHUS:

- JIaGopaTOpHBI MakeT 10 TEPMOJMHAMUKE - 6 IIT.;
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- MaruuTHo-MapKepHas J0CKa;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.

[IporpamMmHoe obecrieueHue:

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer morpemnocTeit Gpu3NUECKUX H3MEPEHUH;

JlabopaTopusi KBaHTOBOM (pu3uKu: yueOHas ayIUTOpHUS AJis MPOBEACHUS 3aHATUN MPAKTHUYECKOTO
THUIIa, y9eOHas ayAUTOPHs JIJIsl IPOBECHUS 3aHATHI JJabopatopHoro Tuma; 634034, Tomckas 061acTs, T.
Tomck, Bepminanna ynuna, a. 74, 229 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- JJaboparopusiii MakeT "KBantoBas ¢gusuka" - 10 mrt.;

- MaruuTHoO-MapKepHas J0CKa;

- KommuiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer morpemnocTeit GpU3NUECKUX H3MEPEHUM;

JlabopaTtopusi MEXaHUKU U MOJIEKYJISIpHOU (QPU3UKH: yueOHasi ay TMTOpUs JIJIsl POBEICHUS 3aHATUI
MPAaKTHYECKOTO THUIA, ydeOHass ayauTOpHUs s MPOBEACHUS 3aHATUN abopaTopHoro tuma; 634034,
Tomckas o6macte, T. ToMck, Bepmmnanna ynuna, a. 74, 232 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- JJabopaTtopubie MmakeTsl: "Monekynsapras ¢puszuka" - 10 mr., "Mastauk O6epoeka" - 10 mT.,
"Mammuna AtByaa" - 3 wr., "MoMeHT uHepuuu" - 4 mr.;

- Kontpomnep usmepennii - 10 mir.;

- MaruuTHoO-MapKepHas J0CKa;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmMHoe obecrieueHue:

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer morpemnocTeit GpU3NUECKUX H3MEPEHUH;

JlabopaTopus a3epHONM ONTUKU: yueOHass ayIUTOPUS AJI MPOBEIACHUS 3aHATUN MPAKTUYECKOTO
THUIIa, y9eOHas ayAUTOPHs JIJIs IPOBEJCHUS 3aHATHI J1abopaTopHoro Tuma; 634034, Tomckas 061acTs, T.
Tomck, Bepmnnauna ynuia, a. 74, 235 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- 'enoHEeOHOBBIN J1a3ep - § WT.;

- OnTryeckasl CKambs ¢ TPUHAAIEKHOCTSIMU - 8 IIT.;

- MaruuTHO-MapKepHas J0CKa;

- KommuiekT cnenuanu3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.4. MaTepua/IbHO-TeXHNYECKOE U MPOrpaMMHOe o0ecreuyeHue 1Jisl CAaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
PacCIIOJIOKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnekr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yn. KpacHoapmetickas, 1. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Onucanrie UMEIOIIErocss 000pyI0BaHUS:

- yuebHas mebenb;

- KOMIIBIOTEPHI;
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- KOMITBIOTEPHI MOAKIIOYEHBI K ceTH «HTepHEeT» M 00ecrneunBaloT AOCTYN B JJIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeyeHp mporpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JINIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 00YUEHUS OOILEro U CHelHMaIbHOr0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HH(pOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
I 00y4aloUUXCcs C HHBAJIUAHOCTBIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayAuToOpHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOJIb30BAHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 0OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaii]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopmaluu B JOCTYIHBIX opMax, MOOMIBHOM CUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUILIIMHBI

9.1. Conep:xaHue OLIEHOYHbIX MATEPHUAJIOB JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHS OCBOCHHS 3aKPETUICHHBIX 32 AUCHUIIIUHOMN
KOMITETEHITNI UCIIONBb3YIOTCS OIICHOYHBIE MaTepualbl, peCcTaBlIeHHbIe B Tabuue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Haspaumi pasfeinos (tem) PopwmHpyemie ®opmel koHTpOIst | OrnieHounbie MaTepuansl (OM)
JUCLIATUIMHBI KOMIIETEHIIUH
1 Mexanuka OIIK-1, OIIK-8 |3amwuTta otuera no |[IpumepHsIil nepedeHb

nabopaTopHOi BOIIPOCOB ISl 3aILUTHI

pabote 1a00paTOpHBIX paboT

Komnoksuym [IpuMmepHBIil nepeyeHb
BOIIPOCOB ISl KOJUIOKBHYMa

KonTponbsHas [IpuMepHBIii TIEpedeHb

pabora BapUaHTOB (3aaHui)
KOHTPOJIBHBIX paboT

JlaGopaTopHas Tembl m1abopaTOpHBIX paboT

pabota

TecTtupoBanue [IpuMmepHBIil nepeyeHb
TECTOBLIX 3aJaHuN

DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOIIPOCOB
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2 MonexynsipHasi pU3UKa 1 OIIK-1, OIIK-8 |3amuTa otuera no |[IpumepHslil nepedeHb
TEPMOJMHAMUKA nabopaTopHOi BOIIPOCOB ISl 3aILUTHI
pabore 1a00paTOpHBIX PadoOT
KonnokBuym [IpuMepHBIii TIEpeYeHb
BOIIPOCOB JUIsI KOJJIOKBHYMa
KonrpomnbHas [IpumepHBIii nepedeHb
pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIbHBIX PaboOT
JlabGopaTopHas Tewmbl 1abopaTopHBIX PabOT
pabota
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
3 DneKkTpoMarHeTu3M OIIK-1, OIIK-8 |3amuTa otuera no |[IpumepHslil nepedeHp
nabopaTopHOH BOITPOCOB JTsI 3AIUTHI
pabote 71a00paTOpHBIX padoOT
KonnokBuym [IpumMepHbIii TEpeUeHb
BOIIPOCOB ISl KOJJIOKBHYMa
KonTponbsHas IIpuMepHBIil IepeyeHb
pabota BapUaHTOB (3a4aHUN)
KOHTPOJIbHBIX padoT
JlaGopaTopHas Tewmbl 1ab0paTOpHBIX PabOT
pabora
TectupoBanue [IpuMepHbIii IEpeUeHb
TECTOBBIX 3a/laHUM
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
4 KonebaHust U BOJHbI OIIK-1, OIIK-8 |3amuTa otuera no |[IpumepHslil nepedeHp

nabopaTopHOH BOITPOCOB JTSI 3AITUTHI

pabote 1abopaTopHbIX paboT

Konnoksuym [IpumepHBIil nEepedyeHb
BOMPOCOB ISl KOJUIOKBHYMa

KonTponbHas [IpuMepHBIil epeyeHb

pabota BapHAHTOB (33 JaHUIA)
KOHTPOJIBHBIX PaboOT

Jlaboparopnas Tembl 1a0opaTopHBIX pabOT

pabota

TectupoBaHue [IpumepHbIi nepedeHb
TECTOBBIX 3a/IaHUM

OK3aMeH [lepeuyenpb sK3aMeHAIIMOHHBIX
BOIIPOCOB

Otuer no Tembl 1abopaTopHBIX paboT

nabopaTopHOit

pabote
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5 BoyiHOBas 1 KBaHTOBas
OIITHKA

OIIK-1, OIIK-8

3ammra oT4yera mo

[IpumepHBIil nepeyeHb

TBEPAOIro TCJIa

6 AtoMHas pu3nKa, SIEMEHTHI
KBaHTOBOI MEXaHUKHU U PUUKH

OIIK-1, OIIK-8

nabopaTopHOH BOITPOCOB JIJIs 3AUTHI

pabore 1a00paTOpHBIX PadoOT

KonnokBuym [IpuMepHBIii TIEpeYeHb
BOIPOCOB ISl KOJUIOKBHYMa

KonTponbHas [IpumepHBIii nepedeHb

pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIbHBIX PaboOT

JlaboparopHas Temb! m1abopaTopHbIX padoT

pabota

TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN

OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB

Otuer no Tewmbl 1abopaTopHBIX PabOT

nabopaTopHOi

pabote

3amuta otdyeta mo |[IpumMepHbIil mepedyeHb

nabopatopHoit BOIPOCOB TSI 3aIUTHI

pabore 71a00paTOPHBIX pabOT

Komnoxsuym IIpuMepHBIil IepeyeHb
BOIIPOCOB ISl KOJUIOKBHYMa

KoHnTtponbHas [IpumepHBIil nepeueHb

pabota BapHUaHTOB (3a/1aHUiN)
KOHTPOJIBHBIX PadoOT

JlaGopaTopHas Tembl 1abopaTopHBIX paboT

pabora

TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN

OK3aMeH [Iepeuenb sK3aMeHALIMOHHBIX

BOITPOCOB

[lkana oneHku cHOPMUPOBAHHOCTU OTIEIbHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YEeHUS IO
TUCIUIUIMHE TpUBeeHa B Tabmuie 9.2.
Tabnuua 9.2 — lllkana oueHku cOPMUPOBAHHOCTH IUIAHUPYEMBIX PE3yJIbTATOB OOYy4ECHHS IO

OUCIUIIIMHE
®opmynupoBKa TpeOOBaHUM K CTeEHU C(HOPMUPOBAHHOCTH
Ouenka banner 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYEHHS
3HATh yMETh BIIAJIETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEYTOBJIETBOPUTEIHLHO ) | MAKCUMAIBLHOM | MIIH (hparMeHTapHbIE YMEHUN WU HaBBIKOB WJIN
CyMMBI 0aJIIoB 3HAHUS YaCTUYHO (dbparmeHTapHbBIC
OCBOCHHOE MIpUMEHEHNE
yMeHHue HaBBIKOB
3 ot 60% 1o o01111e, HO He B LIEJIOM YCIICILIHO, B LIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYpUPOBaHHbBIE HO HE YCIEUIHOE, HO HE
MaKCHUMaJIbHOM 3HAHUA CUCTEMATHYECKU | CUCTEMATHUECKOe
CYMMBbI 0aJIOB OCYIIECTBIISIEMOE MPUMEHEHHE
yMEHHE HABBIKOB

CornacoeaHa Ha noptane N2 69809

22




4 (xopotio)

ot 70% no
89% ot
MaKCHUMaJILHOM
CyMMBI 0aJuIOB

copMHpPOBaHHBIE,
HO COZIepIKallue
OTACJIbHBIC
POOJIEMBI 3HAHUS

B 1IEJIOM
YCIIEIIHOE, HO
cofieprKalnue
OTACJIBbHBIC
Ipo0OeIIbl yMEHue

B IIEJIOM
yCIICIIHOE, HO
coJiepKaIue
OTACJIBHBIC
poOebI
[IPUMEHECHUE
HaBBIKOB

5 (OTJIMYHO)

>90% ot
MaKCHMaJIbHOM
CyMMBI 0aJIIoB

chopMUpOBaHHBIC
CHCTEMaTHYECKHUE
3HAHUS

chopMHUpOBaHHOE
yYMEHHUE

YCIHEIIHOE U
CHUCTEMaTHYECKOe
MIpUMEHEHHE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.

Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Ornenka

dopmynupoBKa TpeOOBAHUH K CTETICHH KOMIIETEHITHH

2
(HEeyAOBIIETBOPUTEINIHHO)

He nMeet He0OXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase

nJIn

3HaTh HA YPOBHE OPUEHTHPOBAHMS, ITpeicTaBleHUi. O0yJaronuiics 3HaeT
OCHOBHBIC HpI/I3HaKI/I 1501051 TepMI/IHI)I I/ISY‘IaCMOFO DJICMCHTA coz[epmaHI/m, nux
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, I/I306pa)KCHI/I$[X MM CXe€Max " 3HAa€T, K KaKUM HCTOYHHUKaM HY)KHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

3 3HaTh ¥ yMETh Ha PeNPOAYKTHBHOM ypoBHe. O0yyaromuxcs 3HaeT
(YAOBJIETBOPUTENIBHO) |U3yUEHHBIN 3JIEMEHT COAEP)KaHUs PENPOLyKTUBHO: IIPOU3BOIBHO
BOCIIPOU3BOANT CBOU 3HAHMSI YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
IECUCTBUAX.
4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha

PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U
NEePCHEKTUBBI Pa3BUTUS K OCOOCHHOCTH JJIs1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO)

3HaTh, yMETh, BJI/ICTh HA CHCTEMHOM ypoBHE. OOy4JaroIuiics 3HaeT
W3YUYEHHBIHN 2JIEMEHT COACPKAHUS CUCTEMHO, TPOU3BOJIBHO U JIOKA3aTEIIbHO
BOCITPOM3BOUT CBOU 3HAHUS YCTHO, MUCHbMEHHO UJTU B JIEMOHCTPUPYEMBIX
NEUCTBUSIX, YUUTHIBASI U YKA3bIBasl CBS3U U 3aBUCUMOCTH MEX]Y dTHM
AJIEMEHTOM M JIPYTUMHU dJIEMEHTAMU COACPIKAHUS TUCIUTIITUHBI, €T0
3HAYUMOCTD B COJICP>KaHUU TUCIUTIITUHBI.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1. Touka nBMXKETCS W3 LIEHTpa CIUPAIU C paBHOMEpPHO yObIBaromel ckopocThio. [Ipu aTom
BEJIMYMHA [IOJTHOTO YCKOPEHHUS TOUKH ...
BapuaHTbl OTBETOB:
1. ymeHsb1aercs;

2. YBEJIMYMBACTCS;
3. He U3BMEHSETC;

4. paBHA HYJIIO.

2. Ha aGcooTHO TBEPAOE TENO JACHCTBYET MOCTOSTHHBIM MOMEHT cuil. Kakue u3 mepedrcieHHbIX
HIKE BEJIMYMH U3MEHSIOTCS 110 JIMHEHHOMY 3aKOHY?
BapuaHTbl OTBETOB:
1. yrioBasi CKOPOCTb U YTIJIOBOE YCKOPEHHUE;
2. MOMEHT WHEPIHH U MOMEHT UMITYJIbCA;
3. yrioBas CKOPOCTh 1 MOMEHT HHEPLUY;
4. yrinoBasi CKOPOCTb U MOMEHT UMITYJIbCA.

3. BennunHa MOMEHTa UMITYJIbCA TeJla U3MEHSIETCS C TEUYSHUEM BPEMEHHU Mo 3aKkoHy L=t(t+2) .
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Ecnu B MOMEHT BpeMeHH 2 ¢ YIJIOBOE YCKOPEHHE coCTaBisAeT 3 paa/c” 2, To MOMEHT WHEPLIHHU
tena (B equaMax CU) paBeH ...

BapuaHTbl OTBETOB:

1.2;

2. 1;

3.0,5;

4. 4.

4. Ha xoHIIaXx HEBECOMOTO CTEPKHS 3aKpEIIeHbI JIBa MAJICHbKUX MAacCCUBHBIX mapuka. CTep:KeHb
MOXET BpAaIllaThbCs B TOPU3OHTAJIBHOU MJIOCKOCTH BOKPYT BEPTUKAIbHON OCH, MPOXOAsIIeit
yepes cepeinHy cTtepkHa. CTep’eHb PaCKPYyTHIIM 0 YIIIOBOW cKopocTu ®. [lon gericTBuem
TPEHUs CTEPKEHb OCTAHOBUJICS, MPU 3TOM BbiAenuioch 4 J[ TtemnoTel. Ecnu ctepxenn
PACKPYTHTh 0 YTJIIOBOM CKOPOCTH ® = ®/2, TO MPU OCTAHOBKE CTEPXKHS BBIICIUTCS
KOJIMYECTBO TEIUIOTHI (B [[X), paBHO...

BapuaHTbl OTBETOB:
1.0,5;

2.2;

3.1;

4. 4.

5. TennoBas mamuHa pabotaer mo nukiny Kapuo. Ecnm Ttemmnepatypy HarpeBaTens u
XOJIOJWJIbHUKA YMEHBIIUTh HAa 0JMHaKoBY10 Beanuuny AT, To KIIJI nukia ...

BapuaHTbl OTBETOB:

1. yBenuuurcs;

2. He UIBMEHHUTCH,

3. YMEHBUIUTCS,

4. ny1st OTBETa HEIOCTATOYHO JAHHBIX.

6. Bo ckonbko pa3 yBeIUUMUTCS CpeIHEKBagpaTHuecKasi CKOPOCTh MOJIEKYJI U€aTbHOTO Ta3a Mpu
MTOBBIIICHUH a0COIOTHOM TeMmepaTypsl B 4 paza?

BapuaHTbl OTBETOB:

1. He U3MEHHTCS,
2.0,5;

3.2;

4. 4.

7. OT Kakoi U3 NMPUBEJICHHBIX HI)KE BEIMYHMH, XapaKTEPU3YIOIIUX MOJIEKYJIbI, 3aBUCUT JaBJICHUE

HIeaIbHOro rasa’?

BapuaHTbl OTBETOB:

1. cUJIBI IPUTSKEHUS] MEKY MOJIEKYJIaMHU;

2. KHHETUYECKOU SHEPTUU MOJIEKYJT,

3. CHJIBI OTTAJIKUBAHUS MEXy MOJIEKYJIaMU;

4. TOTEHIHUAIBHON YHEPTUH B3aMMOAECHCTBUS MOJIEKYII.

8. JlJ1st N30IMPOBAHHON CUCTEMBI B PABHOBECHOM COCTOSIHUM YHTPOMUS CUCTEMBI. . .
BapuaHTbl OTBETOB:

1. MUHHMAaNbHA;

2. MaKCHMAaJIbHA;

3. umeeT cpeiHee apuPpMeTHIECKOe 3HAUCHHUE;
4. uMeeT OTpHULIATEeNIbHOE 3HAUCHUE.

9. BekTop Hamps’)KEHHOCTH 3JIEKTPOCTATHUYECKOIro MOJIsl, CO3JaHHOrO MEXAy OOKIagKkaMu
IUIOCKOTO KOH/I€HCATOpa HampasiieH. .. BapuaHTbl OTBETOB:

1. oT oTpuIIaTEIHLHON OOKIIAKH K TIOJIOKUTEIIBHOM;
2. B CTOPOHY BO3pacTaHus MOTEHLIMAA;
3. mapajuienbHO OOKJIaIKaMm;
4. B cTOpOHY yObIBaHUS MOTEHIUAIIA.

10. Toueunslii 3apsia +q HAXOAUTCS B LIEHTpe chepruyeckor nmoBepxHocTr. Ecinu 1o6aBuTh 3apsa —q
BHYTpPb C(heprUuecKOil MOBEPXHOCTH, TO OTOK BEKTOPa HAMPSHKEHHOCTU 3JIEKTPUUYECKOTO MO
4yepe3 MOBEPXHOCTH CepHl. ..

BapuaHTbl OTBETOB:
1. yBenuuurcs;
2. YMEHBIIUTCS;
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1.

12.

13.

14.

15.

16.

17.

18.

3. paBeH HYJIIO;

4. HEe U3MEHHUTCH.

MarnuTHbIN TOTOK CKBO3b KAaTYIIKY, COCTOSIIYIO U3 10 BUTKOB, H3MEHSIETCS 10 3aKoHy D=t(2-
t) MB6. Uemy paBua 3/[C mHayKnuu, BO3HUKAIONIAs B KaTyIIKE B MOMEHT BpeMeHH t=3 c?
OTBeT NpeacTaBUTh B MUJIMBOJIBTAX.

BapuaHTbl OTBETOB:

1. 40;

2. 10;

3. 20;

4. 30.

3apspKeHHas 4acTHIla BIETAeT B OJHOPOJHOE MAarHUTHOE IOJI€ MEePHEHANKYISIPHO MarHUTHBIM
CWJIOBBIM JIMHUSAM. TpaekTopueil ABHKEHUS YaCTULIbI SIBIISIETCA. . .

BapuaHTbl OTBETOB:

1. npsimas;

2. mapabomna;

3. cnupaib;

4. OKpYy>KHOCTb.

Kak cBs3anb1 Mmexxny coOoit amruTyna A u sHeprus W, mepeHocuMasi BOJIHOM ?

BapuaHTbl OTBETOB:

1. Dueprus (W) nponoprimoHanbHa aMIutuTye (A) B 4-0i1 CTeTICHH;

2. Dueprus (W) nponopuuoHaabHa aMIuIuTye (A);

3. Dueprus (W) nponopiimoHaibHa KBapaTy aMIuIATy bl (A);

4. Oueprus (W) nponopuroHanabHa aMIiuTy e (A) B 3-0it cTeneHu.

EMKOCTB KONe6aTeIbHOTO KOHTYpa paauonepeaaTunka yMensuman ¢ 1000 o 250 nd. Kak npu
ATOM M3MEHMUJIACh JITMHA U3JTy4aeMbIX AJIEKTPOMAarHUTHBIX BOJIH?

BapuaHTbl OTBETOB:

1. ymensmunace B 4 pasa;

2. yMEHBIIUJIACh B 2 pasa;

3. yBenMumiIach B 4 pasa;

4. HEe U3MEHUJIACK.

IIpu pe3onance...

BapuaHTbl OTBETOB:

1. pe3ko pacTeT 4acToTa KoJacOaHuii;

2. Kone0aHus 3aTyXaloT;

3. yacToTta KoJieOaHUH paBHA HYJIIO;

4. coBmaZiaeT 4yacToTa COOCTBEHHBIX U BHIHYKICHHBIX KOJICOAHUH.

Kak Ha3bpIBalOTCs BOJHBI, B KOTOPBIX KOJIEOAHUS YaCTHULl MPOUCXOMAST B NEPHEHIUKYISIPHOM
IUIOCKOCTH K HAMpaBJIeHHUIO paclpOCTPAHEHUS BOJIH?

BapuaHTbl OTBETOB:

1. nonepeuHsie;

2. IPOJIOBHEIE;

3. COOCTBEHHBIE;

4. KOrepeHTHBIE.

[Ipu mabmonenun uHTepdPepeHnuu GuoneToBoro ceera B onbiTe FOHra paccTosHue Mexmay
COCEHUMHU TEMHBIMH MOJIOCAaMH Ha 3KpaHe paBHO 2 MM. Eciu uctounuk ¢uoneToBoro csera
3aMEHUTh UICTOYHMKOM KPAacHOTO CBETa, JUIMHA BOJHBI KOTOporo B 1,5 pasza Ooxbuie, TO 3TO
paccTosiHUE CTAHET PABHBIM ... MM.

BapuaHTbl OTBETOB:

1. 1,33;

2.3;

3.1;

4.1,5.

[InacTUHKY U3 ONTUYECKH AaKTUBHOI'O BEIIECTBA TOJIIMHON d = 2 MM MOMECTHIIM MEXAY
napajieIbHbIMU HUKOJISIMU, B PE3yJIbTAaTEe YETO IIOCKOCTh MOJISIPU3allMd MOHOXPOMAaTHYECKOTO
cBera noBepHynack Ha yroia 30 rpaaycoB. [lone 3peHus nonaspuMeTpa CTaHET COBEPLICHHO
TEMHBIM [IPH MUHUMAJILHOM TOJIIIMHE (B MM) IJIACTUHKH, PaBHOM ...

BapuaHTbl OTBETOB:
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19.

20.

Nk WD

a

14.
15.
16.
17.
18.
19.

20.
21.

22.

23.

24.

2

2

)
.4
.6
.8

AWM~

Ha nuadparmy ¢ KpyriabsiM OTBEPCTHEM PaguycoM 2 MM MaJaeT HOPMalIbHO MapasielbHbIN
My40K cBeTa AJAMHOW BoaHBI 0,5 MkM. Ha myTu nyuel, npomeamunx yepe3 oTBEpCTHE, HA
pacctossHuu 1 M momemaroT 3KkpaH. B orBepcTtum nmadparmel s TOUKH Ha dKpaHe
YKJIaIbIBAIOTCS 30H Openens.

BapuaHTbl OTBETOB:

1.8;

2. 4;

3.9;

4.5.

[To Mmepe HarpeBaHUs Tella €TO CBEUCHHUE M3MEHSETCs clenyromuM oopazom. [Ipu koMHaTHOM
TeMIlepaType CBeueHHe B BUIUMON 00JacTu crekTpa He HaOmonaetcs. Ilo mepe nmoBbieHus
TEeMIIepaTypbl T€JI0 HAUYMHAET CBETUTHCS MAJIMHOBBIM LIBETOM, MEPEXOMASIIUM B KPACHBIN IIBET
(I'xpacHoe kaneHnue! ), a 3aTeM B Oenbiii ([ /0enoe kaneHue! ). 3aKOHOMEPHOCTH U3MEHEHUSI
[[BETa CBEUEHHUS TeJa MPU HarpeBaHUU OOBACHAIOTCA

BapuaHTbl OTBETOB:

1. 3akonom Credana-bonbnmana;

2. 3akoHoM Kupxroda;

3. U3 NIpUBEICHHBIX BAPHAHTOB HET BEPHOTO;

4. 3akoHaMHu cMelleHus Buna.

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

KuHeMaTuka mocTynaTesIbHOTO IBUIKEHUS.

Kunematuka BpamareabHOro JBUKEHMUSL.

JlnHaMKKa MaTepUaJIbHOU TOYKHU.

Kunernueckas sneprust. Pabota 1 MOUTHOCTb.

KoHncepBatusHble cuibl. [loTeHInanbHas 3Heprus, CBA3b MEXAY MOTEHIMAIBHON 3HEprUuei 1
CHJION.

OCHOBHOE ypaBHEHME AMHAMHUKU BpALIaTEIbHOTO JBM)KEHUS OTHOCUTEIBHO HEIOJBHKHOU
TOYKHU.

YpaBHEHME TMHAMUKYU BPAIIATEILHOIO JBUKEHUSI OTHOCUTENIBHO HEIIOABUKHOM OCH.

. Moment nnepuuu, Teopema Llreitnepa.

. 3aKOH COXpaHEHUsI MEXaHUYECKOU SHEPTUU.
10.
11.
12.
13.

3aKOH COXpaHEHHsI MOMEHTa UMITYJIbCa.

Buytpennss sneprus. Ternora u pabora. [lepBoe Hayano TepMoNHAMUKH.

Knaccudeckue cratuctuku (QyHKIMA pacipeneseHuss Makcpena).

Haubonee BeposiTHasA, cpeiHAs KBaJpaTUUHAsA U CPEAHSsI apudMeTH4ecKast CKOPOCTH MOJIEKYJT
rasa.

bapomerpuueckas ¢popmyna. Pacnpenenenue bonpimana.

Tennoémkocts raza. dopmyiia Maiiepa.

YpaBHEHME COCTOSIHUS UACAIBHOIO rasa. Msomnpoueccsl.

Amunabarnyeckuit mporiecc. [lomurponudyeckue mpomeccol.

O6patumsrii nuka Kapho.

M3MeHeHue HSHTPONUM NpH OOpaTUMBIX W HeoOpaTUMBIX mpoueccax. Bropoe Hauano
TEPMOJAVHAMUKH.

OHtponusa. PU3NYECKUI U CTATUCTUUECKUN CMBICIT 3HTPOIIUU.

OnekTpuyeckoe nose. Hanpssk€HHOCTD 2iekTpudeckoro nois. Cunosble nuHuM. [IpuHnun
CYIEPIO3ULUH ICKTPUYECKUX MTOJIEH.

Teopema Octporpazackoro-I'aycca 1 BEKTOpa HapsKEHHOCTH AyleKTpudeckoro noss. [lomne
0eCKOHEYHO! OJJTHOPOAHO 3apsKEHHOM IIIOCKOCTH.

[Torenuman. Pabora cun snekrpocraruyeckoro nois. Llupkymsius BeKTopa HanpsHKEHHOCTH
AJIEKTPOCTATUYECKOTO MOJIA.

CBs13p MeX Ay HaIPSHKEHHOCTBIO 3JIEKTPOCTATUYECKOT0 TOJIS U MOTEHIMaoM. Pacuer pazHoctu
MOTEHIMAIOB MEXKIY TOUKaMH MoJisi (00pa30BaHHOTO OECKOHEUHOH 3apsKEHHON MIOCKOCTHIO,
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25.
26.
27.

28.
29.
30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.

47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.

IByMSI OECKOHEUYHBIMHM 3apsKEHHBIMH IIIOCKOCTSMHU, chepUuecKOd MOBEPXHOCTHIO,
MIPOBOJIAIIAM IIAPOM).

[Tonspu3zanust AUIEKTPUKOB.

N3menenue BexktopoB E u D Ha rpanuiie pasaena AByX IUAJICKTPUKOB.

Pacnpenenenue sneKkTpUUeCKUX 3apsgoB Ha mpoBoAHUKe. Hampssk€HHOCTH moss BOJIHM3H
MMOBEPXHOCTHU 3apsHKEHHOTO MPOBOJHUKA. 8. DIIEKTpoaABHXKYyIIas cuiaa. OO000mEHHBIN 3aK0H
Oma /1711 HEOJTHOPOJTHOTO Y4acTKa LIETH.

Pa6ota, moutHoCTh, 3akoH [[xoynsa-JIenma.

PaszBerBnénnrie nienu. [IpaBuna Kupxroda.

CraTuyeckoe MarHMTHOE IOJIe B BakyyMe. BeKTop MarHUTHOW MHAYKIUHU. 3aKOH buo-
CasapaJlamnaca.

MarnutHoe 1osie KpyroBoro Toka. MarHuTHoOe 1oJie ABMXKYIIETocs 3apsa.

3akoH Amrnepa. Cuna, IeMCTBYIOIIas HAa MPOBOJHUK C TOKOM B MarHUTHOM IIOJIE.

Cuna JlopeHna. /IBuxeHue 3apsSyKEHHOM YaCTHUIbI B OJTHOPOJHOM MAarHUTHOM TIOJIE.

DddexT Xomna.

[upkynsinusa BEKTOpa MArHUTHOW MHIYKIIHH.

Pabota no nepemenieHuIo NpOBOAHUKA U KOHTYpa C TOKOM B MAarHUTHOM IIOJIE.

MarnutHoe nose B BeuecTBe. HaMarHn4eHHOCTh U HAaNPSKEHHOCTh MAarHUTHOTO TOJIS.
MarautHble MOMEHTBI JIEKTPOHOB U aTOMOB.

OnekTpoaBMKyIas cuia (3.4.c.) MHayKuuu. [Ipuposa siBineHus 31eKTpOMarHuTHOM WHIAYKIUH.
SBneHne caMoOMHIYyKIMU. B3anmMHas nHIyKIus.

DHeprus MarHUTHOTO MOJIS.

BuxpeBoe anekrpuueckoe noie.

VYpaBHenusa Makceia.

XapaKTepUCTUKU TAPMOHUIECKUX KOJICOaHMIA.

CroxeHue rTapMOHUYECKUX KOJIeOaHMIA.

KBazucranuonapusie Tokiu. CB0OOOJHBIE 3JIEKTPOMAarHUTHBIE KojeOaHUs B KOHType 0e3
AKTHBHOT'O CONPOTUBIICHUS.

CB0OOIHBIE 3aTyXalOIINE IEKTPUUECKUE KOJIeOaHHs B KOHTYpE.

BriHyX/1€HHBIC IEKTpUYECKUE KoaeOanus. SIBnenne pe3onanca. [lepeMeHHBbIH TOK.
VYpaBHeHUs IOCKOH U CHEepUIECKOI BOJIH.

Hanoxxenne (natepdepenius) BoaH. CTOSIYME BOJTHBI.

Dddext Jomnepa mist 3BykoBbIX BOJIH. Onrtuueckuii 3¢ dext Jomepa.

ONeKTPOMarHUTHbBIE BOJIHBL.

DHeprus MEKTPOMAarHUTHOU BOJIHbI. UHTEHCHBHOCTh M UMITYJIbC 3JIEKTPOMArHUTHON BOJIHBI.
Nurtepdepentus ceera. Merox IOura. [llupuna nonoc natepdepenHnn.

HNHuTepdepenius npu oTpaxeHUH MPH OTPAKEHUU OT TOHKOW MTPO3PAYHON TUTACTHHKH.

Konrsna HeroToHa.

Hudpakmus ceera. [punaiun [oirenca-dpenens.

Merton 300 @penens. 30HHAs MIACTUHKA.

Judpaxius Ha KpyTriioM OTBEPCTUN U HETIPO3PAUYHOM JIUCKE.

Hudpakmus ot mienm.

Hudpaknmonnas pemeérka.

CrnextpanbHoe pasziioxenue. Paszperaronias cnocoOHOCTh peHIETKH.

Judpakmus Ha TpOCTPAaHCTBEHHBIX peméTKax. Judpakius peHTTeHOBCKUX JTydei.
[Tonsipuzanusa ceeta. [lonsipusanus npu OTpaxEeHUH U NpeJIOMIICHUHU. 3aKOH bprocrepa.
[Tonsipuzanus npu IBOMHOM JIy4ENPETOMIICHUH.

3akoH Mamnoca.

Tennopoe uznmydyenue. 3akon Kupxroda.

3akon Credana-bonpmana. 3akon cMmemenus Buna.

®opwmyina [Lnanka.

Buemnnii pororddexr.

®dotonsl. OnbIT boTte (MeTon coBnaaeHuit).

Dddext Komnrona.

TopMo3HOE PEHTTeHOBCKOE HM3NTyueHue. XapaKTepUCTUYECKOE PEHTI€HOBCKOE U3TyUCHHE.
JlaBneHue cBeTa.

3aKOHOMEPHOCTH B aTOMHBIX criekTpax @opmyna bansmepa.
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OnemeHnTtapHas Teopusi bopa. OnbiT @panka u ['epia.

I'mnotesa ne bpoitnsa. BoaHoBbIE CBOMCTBA BENMIECTBA.

[TpunHuMnI HeonpeaenEHHOCTH.

Bomnosoe ypaBuenue llpenunrepa. ®usnveckuii cMpicn W-QyHKINN.

KBaHTOBaHUME 3HEPrUM JIEKTPOHA B OTHOMEPHON MOTEHIIMATILHOU SIME.

['maBHOE U OpOUTAILHOE KBAHTOBBIE YKCIIA.

[IpocTpaHcTBeHHOE KBaHTOBaHKHE (MAarHUTHOE KBAHTOBOE YHCIIO).

Cnun snektpona. Onsit IlTepHa u ['epiaxa.

Pacnpenenenue 31eKTpOHOB MO SHEPreTUYECKUM YPOBHAM aToMOB. [Ipunumn [Taymnu.

[[InpuHa criekTpanabHbIX JUHUN. TOHKAsI CTPYKTypa CHEKTPATIbHBIX JTUHUM.

Brinyxnennoe nznydenue. Jlazepsl.

OyHKUMSA pacnpeeseHus s BBIPOXKIESHHOro raza ¢gpepmuoHoB. OyHKIUA pacupeaeaeHus
®epmu-/upaka.

OyHKIMsA pacnpeneneHus boze-OlHiTeiHa.

[TonsTue 0 HOpManbHBIX KoJieOaHusAX pemeTku. CeKTp HOPMaJIbHBIX KOJeOaHUM pelIeTKH.
@OHOHBI.

Xapaktepuctuueckas Temneparypa Jlebas.

TennoemMkocTh TBepABIX Tel (Teopus [lebas).

Pacmiennenue sHepreTH4YecKUX YpOBHEH M BO3HUKHOBEHHE 30H NpU 00pa3soBaHUU
KPUCTAJUIMYECKON PEIIETKH.

JlnHamMuKa 3JIEKTPOHOB B KPUCTAJUTMYECKOM PEIIETKE.

DNEeKTPONPOBOJHOCTH METAIITIOB.

[Ipupona ceepxnpoBoguMoctu. KauectBeHHble osoxkenus: Teopun bKIL

CobcTBeHHas MPOBOJUMOCTD MOTYTIPOBOIHUKOB.

doTonpoBoAUMOCTh (BHYTpeHHHH PoTodPdexT). 24. TepmodnekTpuueckue aBiaeHus. 25. p-n
MEePExo/l.

9.1.3. IlpuMepHbBIi NepedeHb BOMPOCOB sl 3a1UTHI J1a00PATOPHBIX padoT

. Kakue ycrnoBust He0OX0AUMBI U TOCTATOYHBI 111 OOECIICUECHUsI PABHOYCKOPEHHOT'O BpAILICHUS

Tena’?
Kak yOeauTbcsi B HATMUMU PaBHOYCKOPEHHOTO BpAIIEHUs ?

. Kak HampaBieHbl OTHOCUTENBHO APYT ApYyra YrjioBasi CKOPOCTb U YIVIOBOE YCKOPEHHE TOUKH,

€CJIM JIMHEWHAsi CKOPOCTh YMEHBIIAETCS] CO BpEMEHEM?

Kakoe mo xapakTepy IBHKEHHUE COBEpIIAET MaTepualbHas TOYKA, €CIIM HalpaBlICHUE
MTHOBEHHOM CKOPOCTH V 00pa3yeT C MOJHBIM YCKOPEHHEM a TYIIOH yromi?

OT KaKuX BEJIMYMH 3aBUCUT YTIIOBOE YCKOpeHue?

Kak cHM3UTH NOTPEIHOCTh U3MEPEHUA?

Kaxkoe nBmxeHue Tena Ha3bIBa€TCs BpalllaTeIbHbIM?

Kak namnpaBieHbl OTHOCUTEIBHO JIPYT APYra yrioBas W JUHEHHAas CKOPOCTH MaTepualbHOMN
TOYKHU COBEPILAIONICH BpalllaTeIbHOE IBHKEHHUE?

3anumuTe ypaBHEHUS YCTAaHABJIMBAIOIIME CBSI3b MEXJY JUHEUHBIMU U YTJIOBBIMU
XapaKTEePUCTUKAMHU ISl MATEPUAIbHOM TOUYKHU COBEPILAIOIIEH BpalllaTeIbHOE JIBHKEHHE?

9.1.4. [IpuMepHBbIii NepevyeHb BONMPOCOB /sl KOJUIOKBUYMA

. Kunemaruka. [loctynarensnoe npuxenue. [Iyts. [lepemenenue.
. CxopocTb: cpefHsisi, MTHOBeHHas. Mo1yJib U HalpaBlI€HUE CKOPOCTH.
. YcKkopeHHe: TaHTE€HIMaJbHOE, HOpPMaJIbHOE, MOJIHOE. YpaBHEHUS KUHEMATUKH s

PaBHOYCKOPEHHOTO JIBH)KEHHUSI.
PaBHOMepHOE BpaiaTenbHoe IBuKeHue. CBsA3b JTUHEHHBIX U YTIOBBIX XapaKTEPUCTHK.

. BpamarenbHoe NBU)KEHHE TBEPJOTO Teja: YrioBas CKOPOCTh, YIJIOBOE YCKOPEHHUE. Y paBHEHUS

KMHEMAaTUKU PaBHOYCKOPEHHOTO BPALATEIbHOTO JBH)KEHUSI.

IlenTp Macc cucTemMbl MaTepUaIbHBIX TOoueK. /luHaMHUecKkoe ypaBHEHUE JBH)KEHHUS LIEHTpa
Mmacc.

Junnamuka. 3akonbsl HeroToHa. [IpuMeHeHune BTOporo 3akoHa.

Cuna. [Tpunuun cynepno3unuu cwi. Pa3znoxkeHnue cuil Ha cocTaBisitone. Buabl cuit.
Heunepuuansubie cuctembl orcuera. Cuiia HHEPLIMH.

[lenTpobexHas cuna. BausHue neHTpoOeKHOM CHITBI Ha CHITY TSKECTH.
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11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.

22.
23.

Kunernyeckast sHeprust Bpaiiaromnerocs teia.

MOMEHT CUJIbI 1 MOMEHT UMITYJIbCa OTHOCUTEIBHO TOYKU U OCH.

3aKOH COXpaHEeHHsI MOMEHTA UMITyJIbca. Y CIIOBUSI COXPAHEHUSI.

MowmenTt unepuuu. Teopema llTelinepa.

3aMkHyTas cuctema. Mmysibc. 3aKOH COXpaHEHUsI UMITYJIbCa.

Pa6oTa u momHOCTE. CBsI3b paOOTHI M1 KHHETUYECKOW YHEPTUH.

Tpu 3axkoHa HeroToHa. Buabl cuit: rpaBuTallMOHHAs, TSKECTH, YIIpyTasi, TPEHUS.
KoncepBarusHsbie cuibl. [loTeHumanbHas sHeprusi.

MowmeHT umnyJibca Bpamjarouerocs tena. [lomyyenue ypaBHeHHs] TUHAMHUKU BpallaTeIbHOTO
JBUKEHHS] OTHOCUTEIBHO HEMOABUKHOU OCH.

OCHOBHOE ypaBHEHHME JMHAMHUKHM TOCTYNaTelIbHO IBHXEHHA. LleHTp Macc. YpaBHeHUE
JBUKEHUSI LIEHTpa Macc.

3aKOH COXpaHEeHMs U U3MEHEHUS SHEPTUU B MEXAHUKE.

OcHOBHOE ypaBHEHHUE IUHAMUKH BpPAIIaTEIbHOTO JBUKEHHUSI OTHOCUTEIBHO TOYKHU, BBIBO/I.
CBs13b CHJIBI M NOTEHIIMAJIBHON YHEPTUU

9.1.5. IlpuMepHbIii NepedyeHb BAPUAHTOB (3a1aHNI) KOHTPOJIbHBIX padoT

Kunemarnka MaTepuasbHOM TOUKH.

1.

5.

MaxoBuk Bpamaics, faenas 57 o6/c. IIpu TOpMOKEHUH OH Hayall BpallaThCsl paBHO3aMEAJICHHO
u uepe3 39 ¢ ocranoBmiics. CKOJIBKO 000pPOTOB CAesiall MaXOBUK OT Hayajaa TOPMOXKEHUS /10
OCTaHOBKH?

C xakoil HauGoibIIEH CKOPOCTHIO JOJKEH UATH MOJ JO0XKAEM YeJOBEK, YTOOBI TOXKAb HE
nomnajaji Ha HOTH, €CJIU OH JIEPXKHUT 30HT HA BhicoTe 178 cM Haxa 3emiéi Tak, 4TO Kpal ero
BhICTYyMaeT Brepea Ha 12 cm? Kamnu 1o ast magaioT BepTUKAIbHO cO CKOpocThio 11 M/c.

Yepe3 CKOIBKO CEKYHJI BEKTOP CKOPOCTHU Teja, OpOIIEHHOro Mo yrioM 32°K TOpU30HTY C
HayvalbHOM cKopocThio 11 M/c, OyaeT cocTaBiATh C TOPU3OHTOM yrom 14°7?

OnpenenuTs Ha4aJIbHYIO CKOPOCTh, C KOTOPOW TEJIO OpPOIIEHO BEPTUKAIBHO BBEPX, €CIU Ha
BbIcoTe 11 M OHO OBLIO [1BA pa3za c UHTEPBAJIOM BO BPEMEHH 3 C.

C GankoHa OpOCHIM MSYMK BEpPTUKAIHHO BBEPX C HayalbHOM ckopocThio 18 m/c. Uepes 7 ¢
MSYMK ynai Ha 3eminto. ONpenenuTb CKOpOoCTh MAYMKa B MOMEHT yziapa 0 3eMJIIO.

I[I/IHaMI/IKa MOCTYNAaTCJIbHOI'O ABUIKCHUS.

1.

2.

JIudt ¢ maccaxupamu MOJHUMAETCS BBEPX C YCKOpPEHUEM, paBHBIM 7 M/c2. Bec nudra Bmecte ¢
naccaxxupamu paseH 54 kH. Onpenenuts B kH HatsxeHue Tpoca.

Uemy paBeH MaKCHUMaJIbHBIN yIroJl HAKJIOHA INIOCKOCTU K TOPU30HTY, €CJIM Ha 3TOU INIOCKOCTH
yaepxxkupaercs rpy3? KoadgduumeHnt tpenus Mexy rpy3oM u miockoctsio paseH 0,131. Otser
JaTh B rpajaycax.

HeBecompblii 6J10K yKpeIuleH Ha KOHIle cToia. Yepes 060K MepeKuHyTa HUTh, K OJJTHOMY KOHILY
KOTOPOH nojBelieHa rupsi maccoil paBHoi 4 kr. Ko BTOpOMy KOHIy HUTU IIPUKPEILIEH I'Py3
TaKOM e Macchl, Jexamuii Ha ctose. Koagduuuent tpenus rpysa o cron paseH 0,16. Haiitu
HaTSHKEHUE HUTH.

JlnHamuKa BpalmaTeabHOro IBUKEHHUS

1.
2.

Onpenenuts MOMEHT HHEPLMHM Bajla Maccoi 42 kr u paauycom 90 cM OTHOCUTENIBHO

OCH, y/IaJIEHHON OT OCH CUMMETpUM Ha 74 cM. HaliTh MOMEHT MHEpLUHU MJIOCKOW OJHOPOIHOMN
IPSAMOYTOJBHOHN IIacTUHBl Maccod 40 I OTHOCUTENBHO OCH, COBHIAJAIOLIEH C OJAHOU U3 €€
CTOpOH, €CJIM JJINHA APYroil cTOpoHbl paBHa 60 cMm.

JlBa Tena maccamu 1751 u 942 r cBsi3aHBI TOHKON HUTHIO, TepeOpoIIeHHONH Yepe3 OJIOK.
biiok 3akpemniieH Ha Kpar TOPU30HTAIBHOIO CTOJA, IO MOBEPXHOCTH KOTOPOI'O CKOJIB3UT
BTOpoe Teso. C KakuM ycKopeHueM JIBWKyTcs Tena? KoaduuueHT TpeHHs o moBEpXHOCTh
crona 0.86. Macca Giioka 618 .

Bonbl

1.

['apMoHMYecKasl 3ByKOBasi BOJIHA, MOPOXKJaeMasi TOUYEUHBIM M30TPOMHBIM HCTOYHUKOM,
pacnpocTpaHsieTcs B OIHOPOAHON u30TponHO# cpene. KoadduuueHt 3aTyxaHus BOJHBI
paBen 153-10-3 1/m. HaiiTu oTHOIIEHHME MHTEHCUBHOCTEW BOJIHBI HA PACCTOSHUAX 8 M U 28 M
OT UCTOYHHUKA 3BYKa.

KonebaTenbHblil KOHTYP COCTOHUT U3 KaTYIIKH ¢ MHAYKTUBHOCTHIO 112 MKI'H U KOHJIEeHCaTopa
aneKTpoeMKOCThI0 207 HD. BenuunHa E€MKOCTH MOXKET U3MEHSTHCS OT YKa3aHHOTO 3HAUYCHMS
Ha 7 %. OnpenenuTs BeJIMYMHY aOCOIIOTHOTO U3MEHEHHUS JUIMHBl BOJIHBI, HA KOTOPYIO MOXKET

CornacoeaHa Ha noptane N2 69809 29



PE30HUPOBATH KOHTYD.

3. B omHOpOHOM cpee pacnpocTpaHseTcs IIockas yrnpyras BoJsiHa. [[muHa BOHBI paBHa 66 cM,
a xodddunmeHT 3aryxanus BosHBI paBeH 0,08 1/m. Haiitu pa3HoCcTh (a3 BOJIHBI B TOUKAX, TS
KOTOPBIX OTHOLIEHHUE aMIUIUTY CMELIEHUS YacTUIl Cpebl paBHO 1,86.

JIBu>keHue 3apsA0B U TOKOB B MATHUTHOM I10JIE

1. KBagpaTHasi mpoBOJiOYHAasi paMKa pacrojokeHa B OJHOW MJIOCKOCTH C JJIUHHBIM NPSIMbIM
NpOBOJIOM TakK, JBe €€ CTOPOHBI MmapajieilbHbl nmpoBoAy. [lo pamke U mMpoBOAYy TEKYT
OJIMHAKOBBIE MO BEJIMYMHE TOKU 92 A kaxawiil. OnpeneanTs CUuily, 1eMCTBYIONIYIO HA PaMKY,
eciau OnuKaifiias K IpoBOJY CTOPOHA PAMKHU HaXOAHUTCA OT HEro Ha PacCTOSIHUM, PaBHOM
NEPUMETPY PaMKH.

2. Ilo nByM mpsiMbIM Tapajiji€IbHbIM IPOBOJHUKAM OJIMHAKOBOM JUIMHBI IO 5 M, HAXOISIIMMCS Ha
pacctogHuu 81 ¢cMm Apyr oT Apyra, TeKyT OJUHAKOBbIE MO BeJIMYUHE TOKU 570 A KakabIi.
BbruncnuTh MaKCUMaNbHYIO CHITY B3aUMOJACHCTBHSI 3TUX TOKOB.

3. IIpoToH nBUTaeTcs B OAHOPOJHOM MArHUTHOM TI0JI€ ¢ HAMPsDKEHHOCTHIO 50 KA/M 110 BUHTOBOM
JIMHUM painycoM 7 ¢cM u maroM 1 cM. Onpenenutb CKOPOCTh TPOTOHA.

HuTtepdepennus

1. /IBa TOUEUYHBIX KOTE€PEHTHBIX MCTOYHHUKA CBETAa HAXOJATCSA B XKHUJKOCTHU C IMOKa3zaTeleMm
npenomiieHusd 1,493 na paccrosauu 16 cm npyr ot apyra. HaiiTu B MM ONITHYECKYIO pa3HOCTh
X0Jla MEXly CBETOBBIMU BOJIHAMHU B TOYKE, JIeKaIlled HA pAaCCTOAHUHU 36 CM OT OJHOTO M3
MCTOYHUKOB T10 HAIIPABJICHUIO HOPMAJIH K MPSAMOM, COeTUHAIONIEH HICTOYHHUKH.

2. B onwite FOHra ogHa u3 mesnei 3akpbeitTa CHHUM (UIBTPOM, a BTOpas — KpacHbIM. byaeT iu npu
ATUX YCIOBUSIX HAOJI0IaThCS HAa 3KpaHe HHTep(depeHIIMOHHAs KapTHHA?

3. Ecnu B oTKauaHHYIO pa3psaHy0 TpyOKYy BBECTH HEMHOrO MapoB HAaTpHs, TO TpyOka Oyaer
CBETUTHCS YUCTO KENTHIM I[BETOM. DTHM MOYTH MOHOXPOMATHYECKUM CBETOM C JUIMHOMN BOJIHBI
589 HM ocBenaeTcsl BEpTUKAJIbHAA MbUIbHAS TJIEHKA, HA KOTOPOM BO3HUKAIOT TOPU30HTAIBHBIE
KENTHIEC MOJOCKU. PaccTosinue Mexay cepeaqnHaMu coceaHux noioc 5 mm. Halitu B CU yron
MEX/1y TTOBEPXHOCTSIMH IIEHKU.

[ToTentman u padora

1. Onpenenuth B BaKyyMe MOTEHIMAN YEAUHEHHOTO MPOBOASIIETO IIapa JuaMeTpoM 63 cM mocie
cooOmieHus emy 3apsiaa 43 uKi.

2. DuexTpuyecKkoe moje oOpa3oBaHO TOUECUHBIM 3apsgoM 126 HKn, Haxoasmumcs B cpene ¢
JIHUAJICKTPUUECKON MPOHUIAEMOCThIO 8. OmnpeaeanTh B KB pa3HOCTh MOTEHIIMATOB MEXKIY
TOYKAMU, HaXOASIIMMHUCS HA PACCTOSSHUM 7 ¢M U 45 cM OT 3apsiaa.

3. JIBa ToueuHbIX 3JekTpruueckux 3apsana +34 uKn u -6 K HaxoasTcs B Bo3nyxe Ha pacCTOSHUU
33 cm apyr ot npyra. OnpeneiauTs MOTEeHIMAN MO0JIk, CO3/4aBaeMOI0 3TUMH 3apsiaMu B TOUKeE,
Haxozsuencs Ha pacctosiHuu 41 cM oT mepBoro 3apsiaa u S0 cM oT BTOpOro.

3akoH Kynona.

1. JIBa ogMHAKOBBIX 3apsija, HAXOMASIINECS Ha MaJeHbKUX IIapUKax, OTCTOSIINX APYT OT ApyTa Ha
paccTosiHuU 9 cM, B3aUMOJICHCTBYIOT B BakyyMe ¢ cwioil 7 MH. Onpenenuts B HKn Benuuny
3apsoB.

2. C xakoil cuioi B3auMoIeCcTBYIOT ABa 3apsaaa 83 uKi u 27 MK Ha pacctostHuu 83 ¢M Ipyr OT
JIpyTa B )KUAKOCTH C TUDJICKTPUUECKON MPOHUIIAEMOCTHIO 9.

3. HanpsxkE€HHOCTH dieKTpudeckoro mojs 3emiau 117 B/M u HampaBieHa BepTHKaJIbHO BHU3.
Kaxkoe yckopenne OyeT HMeTh MbIJTMHKA Maccoi 38 MKT, HeCyIIas OTpUIlaTeIbHbIN 3apsia 867
nKn? ConpoTuBiieHre BO31yXa HE YUUTHIBAT.

TepMmoauHamuka

1. Azot 3arumaet 00bEM 3.23 11 ipu naienuu 197 klla. [Ipu ero cxxatuu B 3 pasa naBieHue
yBeJIMUWIOCH B 17 pa3. HaliTu n3MeHeHnue BHYTPEHHEN YHEPTUM Tra3a.

2. Ilpu apmabGaTU4yeckoM CXKaTHU BO3JyXa B IUJIUHApPAX JBUTATENs] BHYTPEHHETO CrOpaHHs
nasienue uamensaercs ot pl = 0.70 MIla go p2 = 3.54 MlIla. HayansHast TeMnepaTypa BO3ayxa
T1 = 13°C. Haiitu Temniepatypy Bo3ayxa T2 B KOHIIE CKATHSI.

3. HaiiTu npupaiienre SHTPOIHH 8§ MOJIEH HIealIbHOTO Ta3a ¢ Mokas3aTeneM aanabarsl 1,66, ecnu B
pe3yJabpTaTe HEKOTOPOTO 00paTUMOro mpoiecca 00bEM raza yBelIuuuics B 4 pasa, a JaBjeHUe
YMEHBIIUJIOCH B 3 pasa.

CornacogaHa Ha noprtane Ne 69809 30



Hudpakuus cBeta

1. CBeT majmaeT HOPMAJILHO Ha MPO3padyHyl0 AHUOPAKIUOHHYIO PEHIETKY IMHUPHHON 3 CM,
uMermy 326 mTpuxoB Ha Muaaumetp. Mccineayemplid CIEKTP COAEPKUT CIEKTPATbHYIO
JIMHUIO C JUTMHOW BOJIHBI 475 HM, COCTOSIIYIO U3 IBYX KOMIIOHEHT, OTJINYAOIIUXCS MO JUTMHAM
BonH Ha 0.171 A. OnpenenuTs MOpsANOK CIEKTPa, B KOTOPOM ITH KOMIIOHEHTHI OYyayT
HaOIOATHCS Pa3IeIbHO.

2. HopmanpHO K MJIOCKOCTH HIEJH MaJaeT NapalieabHblil My4YOK MOHOXPOMAaTHYECKOIO CBETA C
JIIIMHOW BOJIHBI 687 HM. OnpenenuTs B MKM IIUPUHY IIEH, €CIU 9-as CBeTias MoJioca, CUYuTast
OT IIEHTPaJILHOM, HabI01aeTes 1Mo yriioM 21° kK mepBoHAYaIbHOMY HAIPaBJICHUIO JTyUeH.

3. IlapannenbHbl My40K MOHOXpomatuueckoro ceera (I = 435 HM) magaeT HOpMaJabHO Ha
HEMPO3PAYHbIA 3KpaH ¢ KpyIriIbiM oTBepcTHeM auamerpa 3.51 mm. Halitu pacctosiHue 10 3KpaHa
TOYKH P, 1151 KOTOpOI B Ipeenax OTBEpCTHs YKIIaabIBaeTcs 8 30H DpeHerns.

9.1.6. Tembl 1aG0paTOpPHBIX padoOT

KuHeMaTuka paBHOYCKOPEHHOTO BpaLLCHUS

Junamuka mastHuka ObepOeka

N3ydenue pacnpenenenus Makcsesia

N3ydeHue 31eKTpoCTaTUYECKOTO MO

N3y4eHne CBOMCTB IUANEKTPUKOB B 10JIE€ INIOCKOTO KOH/IEHCATOpa
W3y4yeHre MarHUTHOTO T0JIs1 HA OCH KPYTOBOI'O BUTKA
OmnpeneneHue yaeabHOro 3apsja 3JeKTPOHa METOJJOM MarHETPOHA
W3ydeHne 3aTyXarmmux 3JIeKTPOMAarHUTHBIX KoJeOaHui
W3yueHne BbIHYKIECHHBIX KOJIeOaHUH

10. VM3yuyenue uHTEpPEpEHIINHU JTa3ePHOT0 U3ITyICHUS

11. M3y4yeHue TEmIoBOro U3iIy4eHUs

12. V3yuyenue audpakiuu Ja3epHOro U3IydeHus

13. U3ydeHue criekTpa aToMa BOJOpOAa

XA R D=

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, Mpernoiaraliie caMmoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETr0o Y4eOHOro mpolecca.

HauaTp uzydeHue AuCHHUIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO0 OCBOEHUS MaTepHraia HeoOX0IUMO PEryJIpHO
oOpamaTbCcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHET CTy/AeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU UHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM Ay
WHAUBUAYATbHOTO TTOHUMAaHUS U OCBOEHHS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HAauYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEYATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh WHAUWBUIyaIbHbIE KOHCYIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucnuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB ¥ 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM
KypHaJIe M0 TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU
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310pOBbHA U HHBAJIMA0OB

I[J'IFI JUIl € OrpaHUYCHHBIMU BO3MOXKHOCTAMH 3O0POBbSA W HHBAJIHUAOB HNPECAYCMOTPCHBI
JAOMOJHHUTEIBHBIC OLUCHOYHBIC MAaTCpHaibl, IICPCUYCHb KOTOPBLIX YKa3aH B Ta6.]'II/II_IC 94,

Ta6JII/II_Ia 9.4 — HOHOJ’IHI/ITGHBHHG MaTcpuajglbl OOCHUBAHUA OJIA JIUI C OI'PaHHYCHHBIMHU
BO3MOXHOCTAMHA 3J0POBbIA WM MHBAJIMIOB

Kareropuu oGyuarommxcs

Buapl 4OMOIHUTENBHBIX OLEHOYHBIX
MaTepHuaioB

@DOopMBI KOHTPOJISL ¥ OLICHKH
pe3yIbTAaTOB OOyUCHHS

C HapyLeHusAMH cltyXa

TecTbl, NMCbMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE pabOThI

[IpenmyniecTBEHHO MUCHMEHHAs
poBepKa

C HapylIEHUSIMU 3pEHUS

CobecenoBanue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[IpeuMy1ieCTBEHHO yCTHAs
IIpOBepKa (MHANBUYAJIBHO)

C HapyleHUsIMHA OTIOPHO-
JIBUTATEJILHOTO allapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTpPOJIbHBIE pPa0OTHI, MUCbMEHHBIE
CaMOCTOSITeNIbHbIE PabOThI, BOIPOCHI

K 3a4eTy

[IpenmytiecTBEHHO
JUCTAaHIIMOHHBIMU METOJIaMU

C OIrpaHUYCHUSAMHU 110
O6H.[€MCI[I/II_[I/IHCKI/IM
IIOKa3aHUusAM

TecTpl, NMCbMEHHbBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE PaOOTHI,
YCTHBIE OTBETHI

[TpenmyiecTBEHHO MPOBEpKa
METOJIaMH, OIIPEIEISIOIINMHUCS
UCXOJIs U3 COCTOSIHUS
oOyuarormierocss Ha MOMEHT
IIPOBEPKU

9.4. MeToanuecKue peKOMeHIAIUH 10 OIeHOYHBIM MaTepHaiaM JIJIs JIUI[ C OTPAHUYEHHbIMH

BO3MOKHOCTHAMH 310POBbA U HHBAJIUI0B

Jlis mun ¢ OrpaHMYEHHBIMHA BO3MOXKHOCTSIMU 3J0POBbS U MHBAJIUAOB IMPENYCMATPUBAETCS
noctymnHasi popma npeaoCTaBICHHS 3a/1aHUi OLIEHOYHBIX CPEJICTB, & UMEHHO:

— B I1e4aTHOM (hopme;

— B [1I€YaTHOMH (hopMe ¢ yBETUUEHHBIM IIPUPTOM;

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTEHTOM 3aJaHHs BCIyX;

— MPeI0CTaBICHUE 3aJaHUs C UCIIOJIB30BAHUEM CYPIOTIEPEBOA.

JIuam ¢ orpaHMYeHHBIMH BO3MOXHOCTSIMHU 3/I0POBbSl M MHBAJIUIAM yBEJIMYHMBACTCS BpEeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. /[ Takux oOyyamomuxcs mpeaycMaTpUBaETCs
nocTymnHas popMa npeaoCTaBICHUsI OTBETOB HA 33aJJaHUs, 2 UMEHHO:

— MUCHbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCHOJIH30BAHNUEM YCIIYT ACCUCTEHTA;

— Mpe/ICTaBJIEHUE OTBETOB YCTHO.

[Ipouenypa ouneHUBAHUS PE3yIbTATOB OOYyUEHHUS JHUIL C OIPAaHUYCHHBIMU BO3MOXXHOCTSMH
310pOBbsI U MHBAIUIOB 10 AUCLUUILIMHE MPEIyCcMaTPUBACT MpeAocTaBleHne nHpopManuu B popmax,
a/IalITUPOBAHHBIX K OTPAaHUUYEHHSIM UX 3/I0POBbs U BOCIIPUATHUS HHPOPMALIUH:

J1s iuu ¢ HapylIeHUsIMU 3PeHMA:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM.

Jns Iun ¢ HapyLIeHHsIMU ciIyXxa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

I[.]'IH JIMIl ¢ HAPYIICHUAMHU OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

HpI/I H€06XOIII/IMOCTI/I AJId JIAL € OTPaAHUYCHHBIMU BO3MOXHOCTAMU 3OJ0POBbA U MHBAJIIUIOB
nponcaypa ouCHUBAaHUA PE3YJIbTATOB 06y‘-I€HI/I51 MOKCT MPOBOAUTHCA B HCCKOJIBKO 3TAIlOB.

CornacoeaHa Ha noptane N2 69809

32



JIMCT COI'JTACOBAHUA
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