MUWHHUCTEPCTBO HAYKH Y BBICHIEI'O OBPA3OBAHMS POCCUMCKOM ®EJEPAIIIN
®denepaiabHOE TOCYIaPCTBEHHOE OI0)KeTHOE 00pa3oBaTeIbHOE YUpeKIeHHe BbICIIEro 00pa3oBaHus

«TOMCKHU TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCVP)

HETYDYBR |\ " ipoperro
1 UNIVERSITY IpopexTop 1o VP
[oEyseHT NOGN MCaMH INEKTPOHHOE NOENPCED
Copredumrar: all19608 cdf-4455-b54e-523511Tc1B5c

Baagenew: Cenqenko MNapen Bacwasenns

Heacraurensd: ¢ 17.09 2019 no 16,08, 2024

PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI
OU3UKA

YpoBens 00pazoBaHus: BbIclee 00pa3oBaHue - DaKajgaBpuaT

Hamnpasnenue nmoaroroBku / cnenuanbHOCTh: 11.03.02 UHpOoKOMMYHHUKANMOHHBIE TEXHOJOTMU U
CHCTEMBI CBSI3H

Hanpasnennocts (npoduip) / cienmanuzanus: 3auuieHHble CHCTEMbI U CeTH CBA3HU

dopma 00yUueHUS: OUHASA

@axynbreT: Paguorexuudyecku gpaxkyansrer (PTPD)

Kadenpa: Kadenpa paanodiextponuku u cuctem cesizu (PCC)

Kypc: 1

Cemectp: 1, 2

Y4eOnsIii man Hadopa 2023 roxa

O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Bunbl yueOHOM nesTeNbHOCTH I cemectp 2cemectp Bceero — Eaununsi
JlekumoHHbBIE 3aHITHUS 54 54 108 4acoB
[IpakTryeckue 3aHATUA 54 54 108 4acoB
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OK3aMeH 2
Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. Cdhopmuposats y ctyaentoB TYCVYPa nenoctaoe npeactaBieHne o GU3NYECKUX Mpoleccax u
SBJICHUSIX, POTEKAIOIINX B IPUPO/IE.

2. ChopmupoBaTh CIOCOOHOCTH pelIaTh 3aJa4d Npo(hecCHOHATbHOM NeATeIbHOCTH Ha OCHOBE
MIPUMEHEHHS €CTECTBEHHOHAYYHBIX 3HAaHUH.

3. ChopmupoBath crocoOHOCTh MPOBOAUTH M3MEPEHUs W HabironeHus, oOpabaTsiBaTh U
MIPECTABIATH SKCIIEPUMEHTAJIbHBIC TaHHBIE.

1.2. 3agauy AUCHUILIUHBI

1. OcBoeHue CTyIeHTaMH OCHOBHBIX IMOHATHM, 3aKOHOB M MOJIeJIeH (UK.

2. OcBoeHHEe CTYJAE€HTAaMU U yMEHHE HCIOJb30BaTh METOJbl TEOPETHUUYECKOTO U
9KCIIEPUMEHTAJILHOTO UCCIIeI0BaHUM B (PU3UKE.

3. OcBoeHuEe CTYJEeHTaMHU METOJI0OB OLIEHOK MOPSAAKOB (PU3NUECKUX BETUUHH.

4. ChopmupoBaTh COCOOHOCTH pemIaTh 3a7auu NMpo(ecCHOoHATbHON EATEIbHOCTH Ha OCHOBE
MIPUMEHEHHS €CTECTBEHHOHAYYHbIX 3HAHUH.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok pucuunnun: b1. ucuumiunasl (Moayn).

Yactp O01oka quctuiuind: O0s3aTebHast 4acThb.

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

HNunexe nuctumaunel: b1.0.02.03.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyabTAaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeIbHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMnereHInn 1 HHAUKATOPBI UX JTOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnanupyemble pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-1. Cnocob6en
UCTIOJIb30BaTh
MOJIOKEHHUSI, 3aKOHBI U
METOBI €CTECTBEHHBIX
HAyK U MaTeMaTHKH IS
peleHus 3aaa4
WHXECHEPHOU
JeSITeTbHOCTH

OIIK-1.1. 3naer
byHIaMEHTAIbHBIEC 3aKOHBI
C€CTCCTBCHHBIX HaYK n
MAaTCMAaTUKU

CrniocobeH 00BACHATH OCHOBHBIC (PM3NYECKHE
sIBJICHUS, (DyHIAMEHTAJIbHBIC TIOHSTHS,
3aKOHBI U TEOPHH KIIACCHYECCKOM U
COBpPEMEHHOH (pr3uKH

OIIK-1.2. Ymeer
aHAJM3UPOBATH MTPOOIIEMBI,
MPOIIECCHI U SIBJICHUS B
obnactu HU3MKH,
UCTIOJIB30BaTh HA MIPAKTHUKE
0a30BbIC 3HAHWS U METO/IbI
(UBUYECKUX MCCIIeIOBAHUN, a
TaKXe yMeeT IPUMEHSTh
METOJIBI PEIICHUS
MaTeMaTHYECKUX 3a]a4 B
npodeccCuoHaIbHON 00J1aCcTH

Cnoco0eH:

BBIJICIISATH KOHKPETHOE (PU3NICCKOE
coJiep)KaHHe B TIPHKIIATHBIX 3aa9ax
OyylIen 1esaTeTbHOCTH;

YCTaHABJIMBATh MIPHYNHHO-CJICICTBCHHBIC
CBSI3M MEXKY SBJICHUSIMU PUPOJIBL;
HCII0JIb30BaTh MaTeMAaTHYSCKUH ammapat Ipu
pEIICHNN IPHUKIIATHBIX 33724,

OIICHHBATh PE3YJITATHI CBOCH JIEATEIHHOCTH C
TOYKH 3PESHHUS UX COOTBETCTBUS (DH3UUCCKHM
SIBJICHUSIM U 3aKOHAM.

OIIK-1.3. Bnaneer
MPaKTUYECKUMHU HaBbIKAMU
pelIeHUs] UHKEHEPHBIX 3a]1a4

Brnaneer pusnueckum amnmapaTom st
peleHHsI TPUKJIAIHBIX 33724 CBSI3aHHBIX C
Oymyuieit mpodeccuoHanbHON
JESITeTTbHOCTBIO.

OIIK-2. Cnocoben
CaMOCTOSITEIIEHO
IPOBOJIUTH
HKCIIEpUMEHTAJIbHbIC
UCCIICIOBAHUS U
UCTIOJIb30BaTh OCHOBHEIC
npruemMbl 00padOTKH U
NpeCTaBICHUS
MOJYYCHHBIX TaHHBIX

OIIK-2.1. 3HaeT OCHOBHEIC
MIPUHIIHAITBI TIPOBEICHUS
IKCIIEPUMEHTATBHBIX
HCCIICIOBAHUM U
HCIIOJIb30BAaHMS OCHOBHBIX
npruemMoB 00pabOTKH U
MIPEICTABICHUS ITOJTYICHHBIX
JIAHHBIX

3HaeT OCHOBHBIE PUHIUIIBI IPOBEACHUS
AKCHIEPUMEHTAIBHBIX H3MEPEHUH (HU3UIECKIX
BEJIMYMH IIPU BBIIIOJHEHUH JJaOOPATOPHBIX
paboT 1 OCHOBHBIEC IPUEMBI aHATTN3A
JKCIIEPUMEHTAIIBHBIX TaHHBIX.

OIIK-2.2. YmeeT BoIOUpaTh
3 (PEKTUBHYIO METOIUKY
AKCIIEPUMEHTATIbHBIX
HUCCIIETOBAaHUN

YMeeT IaHupoBaTh MPOBEICHUE
OKCIIEPUMEHTA TIPU BBITTOJTHECHUN
1abopaTOPHBIX padoT;

BBIOMPATH YPPEKTUBHYIO METOUKY
U3MEPEHUsT PU3NIECKUX BEITHUUH.

OIIK-2.3. Brageet HaBbIKaMHu
MIPOBEICHUS
AKCIIEPUMEHTAIBHBIX
UCCIIeIOBaHM, 00pabOTKU 1
MPEJICTaBICHUS MTOJTYYSHHBIX
JIAHHBIX

Cnoco0OeH:

NPOBOJUTH SKCIIEPUMEHTAJIbHBIC
UCCIICIOBaHMS B paMKax JJabOpaTOpHBIX
pa0or;

UCIIOJIb30BATh OCHOBHBIE TPUEMBI 00PaOOTKH
IKCIIEPUMEHTAILHBIX JaHHBIX U OILIEHKU
NOTPEITHOCTH U3MEPEHUH;

(bOopMyITUPOBATH IPaMOTHBIE BEIBOBI 10
nabopaTopHoii pabore.

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacoB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy o0y4aromuxcsi ¢ npemnojaaBarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

06111351 TPYAOCMKOCTD JUCIHUIIJIMHBI COCTABJIACT 14 3a4eTHEBIX CIWHUII, 504 AKaICMHUYCCKUX 4aCOB.
Pacnpe,ueneHHe TPYAOCMKOCTH JUCHUIUIMHBI 110 BUAAM yqeGHoﬁ ACATCIIBHOCTU MPCACTABICHO B

tabiuue 4.1.

Tabnuua 4.1 — Tpy10eMKOCTb TUCIMITIIMHBI 110 BUJIaM Y4eOHOM 1eATeIbHOCTH
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o Bcero Cemectpsl
Bunpl yueOHOI AeITeTbHOCTH
yacoB |1 cemectp|2 cemecTp

KonTakTHas aynuTopHasi padora 00y4aromuxcs ¢ 288 144 144
npenojaaBarteJieM, Bcero
JlekumoHHbBIE 3aHATHUS 108 54 54
[IpakTHueckue 3aHATUA 108 54 54
JlaGopaTopHbIe 3aHATHS 72 36 36
CamocTosiTe/ibHasi padoTa 00y4alUIUXCsl, B T.4. KOHTAKTHasA 144 72 72
BHeayJAuTOpHasi padoTa o0y4aromuxcs ¢ nNpernoaasarejieM, Bcero
[ToarotoBka K KOJJIOKBUYMY 26 12 14
IToaroroBka K TECTUPOBAHUIO 16 8 8
[TonroroBka Kk KOHTPOJILHOU paboTe 20 10 10
[ToaroToBka Kk 3amuTe oT4eTa Mo JJabopaTopHO padboTe 28 14 14
[ToaroroBka k 1abopaTopHOil paboTe, HaNKMCaHUE OTYETa 54 28 26
IToaroroBka M ciava 3xk3amMeHa 72 36 36

Oo0masi Tpyn0eMKoCTh (B 4acax) 504 252 252

O0mas TpyaoeMKocTh (B 3.€.) 14 7 7

5. CTpykTypa ¥ coaep:kaHue TUCHHUILIMHBI

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

CTpyKTypa IMCUUILUIMHBEI TIO pa3jaeiaM (TeMaMm) ¥ BHaaM y4eOHOU NesSTeIbHOCTH IMPUBEIACHA B

Tadymie 5.1.

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

HasBanus paznenos (Tem) Jlek. | Ilpak. | JIa6. | Cam. Beero tacos dopMupyembie
JIMCIIUTUTHHEI 3aH., 9| 3aH.,4 | pab. |pab.,u (6es KOMIIETEHIIUH
9K3aMEHa)
1 cemecTp
1 Mexanuka 12 12 12 22 58 OIIK-1, OIIK-2
2 MonekynspHas puzmka u 14 14 8 20 56 OIIK-1, OIIK-2
TEPMOJIMHAMUKA
3 DeKTpOMarHeTu3mM 28 28 16 30 102 OIIK-1, OIIK-2
Uroro 3a cemectp| 54 54 36 72 216
2 cemecTp
4 KomeOaHuS 1 BOJTHBI 10 10 8 18 46 OIIK-1, OIIK-2
5 BonHoBas 1 KBaHTOBas ONTHKA 14 14 16 20 64 OIIK-1, OIIK-2
6 AtomHas pu3UKa, SIEMEHTHI 30 30 12 34 106 OIIK-1, OIIK-2
KBAaHTOBOI MEXaHUKU U PUUKH
TBEPJIOTO Tesa
Uroro 3a cemectp| 54 54 36 72 216
Utoro| 108 108 72 144 432

5.2. Conep:xanue pa3uesioB (TeM) AMCHUNINHBI

Copepxanue pa3aenoB (TeM) TUCUUTUINHGI (B T.Y. M0 JIEKIHUSIM) IPUBEICHO B Tabmuiie 5.2.

Tabnuua 5.2 — Copeprkanue pa3aesoB (TeM) AUCIUILIUHGI (B T.U. 10 JIEKIUSIM)

TpynoemMkocTh
HasBanus pasznenos ConepxaHue paszienos (TeM) TUCITUIUIMHEI (B T.4. TIO (HeKIHOHHBI dopmupyemsbie
(TeM) TUCIIMTLIIHEI JICKITUSM) KOMIICTCHITUH
3aHATHUA), I
1 cemectp
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1 Mexanuka

Beenenne. @u3nka B cucTeMe €CTECTBEHHBIX HayK. O0mas
CTpYKTypa Kypca ¢pusznku. Mexannka. OCHOBHBIC
KUHEMAaTHYECKHE XapaKTEPUCTHKHU TOCTYNAaTeILHOTO U
BpaIaTeI-HOTO ABYDKCHIS.

OIIK-1, OIIK-2

WNuepuuanbHble cucteMbl OTCU€Ta U 3aKOHBI Hbhr0TOHA.
Cunsl B MexaHuKe. PaboTa u KHHeTHUYeCKast SHEPTHSl.
KoHcepBaTuBHBIE CHIIBI M TIOTEHIIUAIbHAS SHEPT UL

OIIK-1, OIIK-2

CBsI3b MeXly CUJION U MOTEHIUAILHOU Heprueil. 3akoH
COXpaHEeHHs MTOJIHOW MEXaHUYECKOM SIHEpruu B MOJjIe
HNOTEHIUAIBHBIX CUJI. 3aKOH COXPAHEHUS MITyJIbCA.
AGCOMIOTHO ynpyruil U HEYNpyruil yaapsl.

OIIK-1, OIIK-2

HeI/IHepHI/IaJ'IBHI)IG cucTeMbl 0Tcuéta. CHIBI HWHCPUHU.
I[BI/I)KCHI/IC B II0JIC TATOTCHUA.

OIIK-1, OTTK-2

[Tonsite abcomoTHO TBepO0ro Tena. OCHOBHOE
ypaBHEHUE TUHAMUKH a0COJIFOTHO TBEPOTO Tesia. MOMEHT
nHepuuu. MoMeHT cuiibl. MOMEHT UMITyJbca.

OIIK-1, OIIK-2

3aKoH COXpaHEHHS MOMEHTa UMITyJbca. KuneTmaeckas
SHEprus BpalllaroIlerocs Tena.

OIIK-1, OIIK-2

Htoro

2 MonekynspHas
(buzuka u
TEPMOJIUHAMHUKA

MuxkpococTossHre 1 MakpococTosHue. OyHKImm
COCTOSIHHS. YPaBHEHHS COCTOSIHUS UICATBHOTO U
peanpHOTO Ta3a. PacpenencHre 3HEPTUU 10 CTENCHIM
cB000IpI. DYHKIMH MpoIIecca.

OIIK-1, OIIK-2

BHyTpeHHsIs SHepTUS UICAIBHOTO U pealbHOro rasa.
Pabora. [lepBoe Havamo TepMOANHAMUKH.
Anunabatuueckuid mporiecc. TenaoéMKoCTh UaealbHOTO
rasa.

OIIK-1, OIIK-2

Kpatkue cBeneHus u3 Teopun BEpOSITHOCTEH.
Pacnipenenenus MoseKys 0 CKOPOCTSIM U KUHETHYECKUM
sHeprusiM. bapomerpuueckas ¢popmyna. Pactipenenenne
MOJIEKYJI IO TOTEHIMAIBHBIM SHEPTHAM (pacIpeneeHne
BonpnMana). Pactipenenenne Makcperna-bonsimana.

OIIK-1, OIIK-2

Craructndeckuii Bec u 3HTponus. OOpaTumsle n
HeoOpaTUMBbIE MPOLIECCHI. 3aKOH BO3PACTAHUS SHTPOIHH.
Tperbe Hayao TEpMOAUHAMUKH. TepMOIUHAMUYECKHI
CMBICJI SHTpoONUH. TernoBble MallIuHBbIL.

OIIK-1, OIIK-2

Htoro

14
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3
DNeKTpoOMarHeTu3M

[TousATHE 3EKTPOCTATUYECKOTO MOIs. XapaKTePUCTUKHI
anektpuueckoro nois Teopema I'aycca g Bektopa
HaINpPsHKEHHOCTH JIEKTPOCTaTUYECKOTO MOJIsL B BAKyyMe.
IIpumenenue Teopemsl ['aycca k pacueTy HaNPsLKEHHOCTH
3JIEKTPUYECKUX TOJEH.

OIIK-1, OIIK-2

Paborta cui anekrpudeckoro mois. Teopema o
LUPKYJIALHUYA BEKTOpa HaNpsxEHHOCTU NoJist. [loTeHuuman u
Pa3HOCTh MOTeHIUANOB. CBsI3b MEXIY HAMPSHYKEHHOCTHIO U
MoTeHUHanoM. PacueT moTeHManoB npocTeHmmux
3JIEKTPUYECKUX TOJEH.

OIIK-1, OIIK-2

DIEKTPUIECKOE TOJIe U0, DISKTPUUECKUHN JUIONIH BO
BHEILHEM 3JIEKTPUUECKOM I0JIe. SIBIEHUE NOJSIpU3aii
JIUAJIEKTPUKOB. [10JIApHU30BaHHOCTD TUDIICKTPUKA U
JIUAJIEKTPUYECKas BOCIPUUMYUBOCTD. DJIEKTPUUECKOE
cMmernieHue. Teopema ["aycca Jj1st BEKTOpa 3JIEKTPUIECKOTO
CMeLIeHUs. DIIEKTPUYECKOE M0JI€ B TUAIEKTPUKE. Y CIOBUSA
Ha TPaHUIIE IBYX JIUIJICKTPUKOB.

OIIK-1, OIIK-2

DJIEKTPUYECKOE 10JIe BHYTPU MIPOBOIHUKA U Y €T0
MOBEPXHOCTHU. Pacnipenenenue 3apsija B IPOBOJIHUKE.
[IpoBOHUKY B 3JIEKTPUUYECKOM IOJIE.

OIIK-1, OTTK-2

DNEeKTPOEMKOCTh YEMHEHHOTO IPOBOIHUKA.
KonneHncatopsl. DHeprus 3apseHHOro KOHAeHcaTopa.
DHeprus deKTpuieckoro moyst. O0bEMHAS TUIOTHOCTh
SHEPTHH.

OIIK-1, OTTK-2

[TocrosiHHbIH nekTpudecKuid TOK. Cuia v IIIOTHOCTh
TOKa. 3aBUCUMOCTb TUIOTHOCTH TOKA OT XapaKTEPUCTHUK
HOCHUTETICH TOKa. Y paBHEHNUE HETIPEPHIBHOCTH IS
MJIOTHOCTH TOKA.

OIIK-1, OIIK-2

CroponHue cuiibl 1 3.4.¢. 3akoH OMma u Jxoyns — Jlenua B
nuddepeHuanbHON U HHTETpabHOM (popme. MOIIHOCTH
TOKa.

OIIK-1, OIIK-2

MarnuTHOe nose B BakyyMe. 3akoH buo-Casapa-Jlannaca.
Teopema ["aycca st BEKTOpa MarHUTHON MHIAYKIIWH.
Teopema 0 HUPKYISILUN BEKTOPAa MATHUTHON MHJTYKIUH.
[Tone conenouna u Topouaa.

OIIK-1, OIIK-2

JIBIDKeHUeE 3apsi/IOB ¥ TOKOB B MarHUTHOM mojie. Cuiia
Awmmnepa. Cuna Jlopenma. Pabora, coBepraemas mpu
NepeMelieHUH TPOBOJHUKA H KOHTYPa C TOKOM B
MarHUTHOM TIOJIC.

OIIK-1, OIIK-2

MarnurtHoe 1noJje B BeliecTBe. Buibl MarHeTUKOB.
Hamarunuennocts. Bektop Hanps»kEHHOCTH MAarHUTHOTO
noJis. MaruutHas mpoHULAEMOCTh cpenbl. Teopema o
LHUPKYJSIIUY BEKTOPa HAPSHKEHHOCTH MAarHUTHOTO TIOJISL.
D¢ dext Xomna.

OIIK-1, OIIK-2

SBnenue snekTpoMarHuTHOW UHAYKUMY. [IpaBuno Jlenna.
Ilpupona 3.4.c. UHAYKIUY. SIBJIEHUE CAMOMHIYKIUH.

OIIK-1, OIIK-2

WNupyxTuBHOCTh. B3aumuas unnykuus. Tok npu
3aMBIKAHUH U PA3MBIKAHUU LIETIH

OIIK-1, OTTK-2

OHeprust MarHUTHOTO 101, OOBEMHAS IIOTHOCTH
SHEPTrUun

OIIK-1, OIIK-2

BuxpeBoe anexkrpuueckoe mnoje. Tok cMelIeHus.
YpaBuenust MakcBenia B MHTETpaIbHOM U
nmuddepenuansHol hopmMax. OTHOCHTEIIEHOCTh
AIEKTPUUECKOT0 U MATHUTHOTO TTOJICH.

OIIK-1, OTTK-2

Htoro

28

Hroro 3a cemectp

54
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2 cemecTp

4 Konebanus u
BOJIHEI

Mexanudeckue kojedanus. VaeanbHbIi rapMOHHYCSCKHUI
ocmutaTop. AnddepennnansHoe ypaBHEHHE
TapMOHUYECKOT0 OCITMIITISITOPA U €T0 PEIICHHUE.
Amnutyna, 9actoTa 1 ¢asza KonedaHuid. DHeprus
rapMOHUYECKOTO KOJIeOaHus.

OIIK-1, OIIK-2

CBo0OoHbIE 3aTyXarolKe KolIeOaHusl OCLMIIIATOpA C
norepsiMu. BeinyxeHnabie konebannsa. CroxeHnune
kosiebanuii (Ouenus, purypsl Jluccaxy).

OIIK-1, OTTK-2

DeKTpOMarHuTHEIC KoeOanus. CBOOOTHBIC KOJICOaHHS —
CcOOCTBEHHBIC U 3aTyxaroliue. BelHyXIeHHbIC KOJIeOaHusI.
Pe30HaHC TOKa ¥ HanpsoKeHHs. IlepeMeHHBIH TOK.

OIIK-1, OTTK-2

BousHbI B ynipyroii cpenie. Y paBHEHHE BOJHEBL. J[nuHa
BOJIHBI, aMILTUTYAA BOJIHBL, BOITHOBOE YUCIIO, (ha3a BOJHEI.
@da3oBasi CKOPOCTh YIIPYTHUX BOJIH B T'a3ax, JKUIKOCTSIX U
TBEPABIX Tenax. [ pynmoBast ckopocTs. BorHOBOE
YpaBHEHHE.

OIIK-1, OTTK-2

DHepreTHyYecKre XapaKTepUCTUKHU YIIPYTHX BOJH. BekTop
YmMmoga. MaTepdhepernms u qudpaxius BoH. CTosune
BONHEL. D ekt [lomepa B akyCcTHKeE.
DnekTpoMarHuTHbIe BOHB (OMB). YpaBHEHUs TUIOCKHX
u chepruecknx BoiH. BoiaHOBOE ypaBHEeHHE IS
AIEKTPOMArHUTHOTO TOJISI. DHEPreTHYECKHUE
xapaktepuctuku OMB.

OIIK-1, OIIK-2

Htoro

5 BomHoBasg u
KBAHTOBAas ONTHKA

KorepeHTHOCTH CBETOBBIX BOJH. IHTEpdepeHIHs cBETa OT
JIBYX KOTE€PEHTHBIX UCTOUYHUKOB. OnbiT FOHTa.
UnTepdepenius cBera B TOHKUX IuIeHKaX. [IpocBetnenne
onTuku. MHTEphEepOMeTpHI.

OIIK-1, OIIK-2

Judpakuus cBeToBix BosH. [Ipuniun I 'roireHca-
Openens. Meton 300 Openens. Judpakuns Openens va
oTBepcTUH U aucke. ludpakius OpayHrodepa Ha 0IHOM
ey ¥ JudgpaknoHHON pemeTke. Paspemaiomas
CITIOCOOHOCTH ONTHYECKHUX TIPUOOPOB.

OIIK-1, OIIK-2

[Tonsipuzanus cBera. EcTecTBEHHBIN U MOMSIPU30BAHHBIN
cBert. [lonmyueHue u aHanu3 JMHENHO-OJISPU30BAHHOTO
cBera. 3akoH Maroca.

OIIK-1, OIIK-2

Ionsipu3sanus cBeta mpu oTpakeHUU. 3akoH bproctepa.
JBoiiHoe nydenpenomiueHue. IIpoxoxkaeHue cBera uepes
¢azoBble macTHHKU. MHTEpdepeHnns noiaIpu30BaHHOTO
CBETA.

OIIK-1, OIIK-2

B3aumoneiictBue nznyuenus c BemectsoM. HopmanbHas u
aHoManbHas aucnepcuu. [loriomenue ceera. 3akoH
Byrepa. Ces13p aucnepcuu ¢ noriouieHueM. PaccesHue
CBeTA.

OIIK-1, OIIK-2

TeruoBoe u3nydyeHue u JroMuHeceHIs. ClieKTpalbHbIe
XapaKTEPUCTUKH TEIUIOBOTO U3IYUYCHUS. AOCOTIOTHO
gyepHoe Teno. 3akoH Kupxroda. 3akon Credana —
Bonbsimana. 3akonsl Buna. ®@opmyna [lnanka. KBantoBoe
00BbsACHEHHE 3aKOHOB TEINIOBOTO M3JIYYCHHUS.

OIIK-1, OTTK-2

KopmyckynsipHO-BOJIHOBOH JTyamu3M cBeta. D ekt
Kommrona. JlaBiaeHue cBera.

OIIK-1, OTTK-2

Htoro

14
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6 AtomHas (u3HKa,
JJIEMEHTHI
KBAHTOBOM
MEXaHWKH U (pH3nKn
TBEPIOTO Tena

BonHoBble cBolicTBa Mukpouactuil. ['unoresa ne bpoiins.
Judpaxunsa mukpogactun. CooTHOIIEHHE
HeonpenenéHuocTei [ eiizenoepra.

OIIK-1, OIIK-2

BonHoBas QyHKIMS, e CTATUCTHYECKUI CMBICI.
VYpasuenue lllpenunrepa. Ksanrosas yactuna B
MpAMOYTOJIbHOM MoTeHIManbHO AMme. ITydok yacTul B
0JI€ IPSAMOYTOIBHOTO TIOTEHITNAIBHOTO Oapbepa.
TynaenbHbIN ) PexT.

OIIK-1, OIIK-2

ITousiTe COOCTBEHHOIO MAarHUTHOIO MOMEHTA YaCTHIILI U
cnuHa. [ToaHBIH MOMEHT UMITYJIbCA YACTHULIBI M TTOTHBIN
MarHUTHBIA MOMEHT.

OIIK-1, OTTK-2

KBaHTOBO-MEXaHUUYECKOE OMMCAHUE AaTOMOB.
Crauuonapnoe ypasHenue lllpenunrepa nis atoma
BOJIOPOJAA.

OIIK-1, OTTK-2

BonHOBBIC (YHKIIMY ¥ KBAHTOBBIE Unciia. Teopus
MHOT03JIeKTpoHHOTO aroma. [Tpuntun [laymu. KpatHocts
BBIPOXKICHHUS.

OIIK-1, OTTK-2

[IpaBuna oTOOpa s KBAHTOBBIX ITEPEXOJIOB.
MexaHnueCKUM 1 MarHUTHBI MOMEHTEI aTOMOB.
['mpomarHuTHOE OTHOIIIEHHE.

OIIK-1, OIIK-2

Omnsrr HTepra u ['epnaxa. D¢pdext 3eemana u LlTapka.
OMIupHUYECcKHe 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax.
®opmyina banbmepa.

OIIK-1, OIIK-2

OCHOBHI KBAaHTOBOW CTaTUCTHUECKOW (hm3ukm. [IpuHImI
TOXIECTBEHHOCTH yacTull. bo3ons! u pepmuonsl. dazoBoe
MPOCTPAHCTBO M (PYHKITUS pacTipeIeICHIS.

OIIK-1, OIIK-2

Pacnipenenenus boze — Ditniureitna u @epmu — upaxa.
TlonsgTue mioTHOCTH coCcTOsTHUI. POTOHHBIN MIeaIbHbBII
ra3. Pacnipenenenue gotoHoB mo sHEeprusm. Gopmyna
IInanka.

OIIK-1, OIIK-2

DNeKTpOHHBIN UeanbHbIN ra3. Pacnpenenenue
3JIEKTPOHOB 10 YHEPT UM MPHU PA3NUYHBIX TEMIIEpaTypax.
3aBUCUMOCTD ypOBHSI DepMU OT TEMITEpPaTyphl.

OIIK-1, OIIK-2

Teopust TEIIOEMKOCTH TBEPABIX TEJ. DIEMEHTHI
kpucramuorpagdun. Terrossle KoeOaHu
KPUCTAJINYECKOH PEIIETKH.

OIIK-1, OTTK-2

TeruoBble cBOWCTBA TBEPABIX Te. TeopHs TEIIOEMKOCTH
Ontamreitna. Teopus Temmoemkoctu Jlebast.

OIIK-1, OTTK-2

DNeMEeHTHI 30HHOW TEOPHH TBEPABIX Tell. Pacierienre
SHEPreTUICCKUX YPOBHEH Mpu 00pa3oBaHUU
KPUCTAJNINYECKOMN peIIeTKH. DHEPreTUUECKHUE 30HbI B
KpHUCTaiax.

OIIK-1, OIIK-2

Pacnpenenenue 31eKTPOHOB MO SHEPTETUUECKUM 30HAM.
Mertansl, NOJYIPOBOAHUKHN U JUIJIEKTPUKU B 30HHOU
TEOpUH.

OIIK-1, OIIK-2

KsanToBas TEOPpUs IJICKTPOIIPOBOAHOCTH TBEPABIX TECJI.

OIIK-1, OIIK-2

Htoro

30

Hroro 3a cemectp

54

Htoro

108

HanmeHoBaHMe NpakTHYECKUX 3aHATUH (CEMUHAPOB) PUBEACHO B Tabmwuie 5.3.

5.3. lIpakTn4yeckue 3aHATUSA (CEMUHAPHI)

Tabmuma 5.3. — HauMeHoBaHue MPaKTUYCCKUX 3aHATUN (CEMHHAPOB)

HasBanus paznenon
(TEM) AUCUUTUIUHBI

HaumeHoBaHMe MPaKTUYECKUX 3aHATUN
(cemmuHapoB)

TpynoeMKOCTb,
q

dopMupyemsbie
KOMIIETECHIIUH
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1 cemecTp

1 Mexanuka KunemaTtuka noctynaTeiabHOTO 2 OIIK-1, OIIK-2
JIBUKECHHUS.
KunemaTuka BpamateabHOro ABUKEHUSI. 2 OIIK-1, OIIK-2
3aKOHBI IMHAMHKY MTOCTYMATEIBHOTO 2 OIIK-1, OIIK-2
JBUYKEHUS.
3aKOHbBI IMHAMUKH BpallaTeIbHOTO 2 OIIK-1, OIIK-2
JIBUKECHHUS.
PaGora u sneprus. 2 OIIK-1, OIIK-2
3aKOHBI COXPAHECHHUS. 2 OIIK-1, OIIK-2
Hroro 12
2 MonekynspHas MonekyIsapHO-KHHETUYECKAast TEOPUSL. 2 OIIK-1, OIIK-2
uzuka n Knaccuaeckne CTaTUCTUKH. 2 OIIK-1, OIIK-2
TCPMOJIUHAMHUKaA Pacnpenenenne Makcaesia.
Knaccuueckne cTaTUCTUKH. 2 OIIK-1, OIIK-2
Pacnpenenenue bonbimana.
IIepBoe Ha4yaI0 TEPMOIUHAMUKHU. 2 OIIK-1, OIIK-2
N3onpoueccel. Tenno€éMKocTs ra3os. 2 OIIK-1, OIIK-2
DHTpOIHS. 2 OIIK-1, OIIK-2
Bropoe Hauano TepMOAMHAMUKH. 2 OIIK-1, OIIK-2
Uroro 14
3 DJIEKTPOCTATUYECKOE T0JIE B BAKyyME. 2 OIIK-1, OIIK-2
OnektpomarnetusM | Teopema OcTtporpaackoro-l'aycca amns
HAMPSKEHHOCTH OIS
PaGora, moTeHIuan MeKTPOCTaTUYECKOTO 2 OIIK-1, OIIK-2
nonst (DCII).
OCII B BemmecTse. 2 OIIK-1, OIIK-2
Oueprus OCII. 2 OIIK-1, OIIK-2
Dnektpruyeckuil Tok. [ImoTHOCTH TOKA. 2 OIIK-1, OIIK-2
DNEeKTPUYECKUIM TOK B METAJIJIaX. 3aKOH 2 OIIK-1, OIIK-2
Owma. IIpaBuna Kupxroda.
MarnutHoe nosne (MII) B Bakyyme. 2 OIIK-1, OIIK-2
BekTop MarHuTHONM MHAYKIMH. 3aKOH 2 OIIK-1, OIIK-2
buo-Casapa-Jlanuaca.
[Tepemenienrne NpoBOJHUKOB ¢ TOKOM B 2 OIIK-1, OIIK-2
MII.
JBmxenue 3apsiao B MIL. Yckopurenu 2 OIIK-1, OIIK-2
YaCTHILI.
SIBIIeHUE DNEKTPOMArHUTHOW UHAYKLIHH. 2 OIIK-1, OIIK-2
DHeprusi MarHUTHOTO MOJIS. 2 OIIK-1, OIIK-2
Mar»auTHOE 10JIE B BEILIECTBE. 2 OIIK-1, OIIK-2
VYpaBHenus Maxkcsenna. 2 OIIK-1, OIIK-2
Hroro 28
Hroro 3a cemectp 54

2 cemecTp
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4 Konebanus u I"apmonmueckue KoneOaHusl. 2 OIIK-1, OIIK-2
BOJIHBI 3aTyxaromue KojieOaHusl. 2 OIIK-1, OIIK-2
BriHyx1eHHbIE KOJeOaHUs pa3IuIHON 2 OIIK-1, OIIK-2
npupoasl. Pezonanc.
Bounsl B ynipyroii cpene. 2 OIIK-1, OIIK-2
DJIEKTPOMArHUTHBIEC BOJIHBI. DHEPTUS 2 OIIK-1, OIIK-2
BOJIHBI.
Hroro 10
5 BosiHOBas u Wurtepdepentus crera. OnbiT FOHTA. 2 OIIK-1, OIIK-2
KBaHTOBAs ONTHKA | HTepdepeHIns CBeTa B TOHKUX 2 OIIK-1, OIIK-2
TJICHKAX.
Hudpaxius ceera. 2 OIIK-1, OIIK-2
[Tonspusanus ceera. 2 OIIK-1, OIIK-2
B3aumopeiicTBre n3my4eHus ¢ 2 OIIK-1, OIIK-2
BeliecTBOM. /[aBiieHue cBeTa.
TemnoBoe u3iryyeHue. 2 OIIK-1, OIIK-2
Bremnuit poroadpdexr ddpdexr 2 OIIK-1, OIIK-2
KomrniroHa.
Hroro 14
6 AtomHas ¢usuka, |BomHOBBIE CBOWCTBa BElIeCTBA. 2 OIIK-1, OIIK-2
SJICMCHTBI CooTHollIeHHE HEOTPEIeIEHHOCTEM. 2 OIIK-1, OIIK-2
KBaHTOBOH Vpasuenue lllpeaunrepa. Mukpouyactuna 4 OIIK-1, OIIK-2
MEXaHUKH U QUIUKH | 5 11orermumanbHOi sSMe.
TBEPAOTO TeIa TynnenbHbIN 3 PeKT. 2 OIIK-1, OIIK-2
KBaHTOBO-MEeXaHHYECKOE OIHMCAHUE 2 OIIK-1, OIIK-2
CTPOEHHUS aTOMOB.
®opmyna baneMepa s onvcaHus 2 OIIK-1, OIIK-2
CIIEKTPOB aTOMOB.
KBaHTOBBIE CTATUCTUKH. 4 OIIK-1, OIIK-2
TernoBbie CBOWMCTBA TBEPABIX TEI. 4 OIIK-1, OIIK-2
DJIEKTPONPOBOTHOCTH METAJIJIOB. 2 OIIK-1, OIIK-2
DIEeKTPONPOBOJHOCTh MOJYIPOBOJHUKOB. 2 OIIK-1, OIIK-2
Konraktel TBepabIX Ten. KoHTakTHEIE 4 OIIK-1, OIIK-2
SIBJICHHUSI.
Hroro 30
Hroro 3a cemectp 54
Hroro 108
5.4. JlabopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbauue 5.4.
Tab6muma 5.4 — HaumenoBanue 1a60paTOPHBIX padboT
HasBanus pasznenos HauMeHOBaHHE 1a6opaTopHBIX paGoT TpynoemMKoCTb, dopMupyemsie
(Tem) TUCUUTLTUHBI q KOMITETEHIIN U
1 cemecTp
10
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1 Mexanuka KunemaTtuka paBHOYCKOPEHHOTO 4 OIIK-1, OIIK-2
BpaIICHUsI.
MOMEHT MHEPIMHU TBEPABIX TEI. 4 OIIK-1, OIIK-2
Junamuka mastHuka O6epoeka. 4 OIIK-1, OIIK-2
Uroro 12
2 MonexkynsipHas N3ydenue pactipenenenus Makcsenia. 4 OIIK-1, OIIK-2
¢usuka n OrnpeneneHre OTHOIICHUS 4 OIIK-1, OIIK-2
TEpMOAMHAMHKaA TEIUIOEMKOCTEH ra3a METOJ0M
Knemana u /lezopma.
Hroro 8
3 DnexktpoMarneTusMm  |M3ydeHue 3IeKTpPOCTaTUYECKOTO MOJIS. 4 OIIK-1, OIIK-2
N3yuyeHne CBONCTB TUIICKTPUKOB B 4 OIIK-1, OIIK-2
I0JI€ IJIOCKOTO KOHJEHCATOopa.
N3ydyeHne MarHuTHOTO MOJIsl HA OCH 4 OIIK-1, OIIK-2
KPYTrOBOI'O BUTKA.
Onpenenenue yJIeabHOTO 3apsia 4 OIIK-1, OIIK-2
AJIEKTPOHA METO/I0M MarHeTpoHa.
Hroro 16
Hroro 3a cemectp 36
2 cemecTp
4 KoneGanus u BoaHbl | M3yueHue 3aTyxaromux 4 OIIK-1, OIIK-2
AIEKTPOMATrHUTHBIX KOJICOAHHIA.
N3yueHne BBIHYXIEHHBIX 4 OIIK-1, OIIK-2
AJIEKTPOMArHUTHBIX KOJICOAHUM.
Hroro 8
5 BoniHOBas u Nzydenne natepdepeHIuu 1a3epHoro 4 OIIK-1, OIIK-2
KBaHTOBAsl ONTHKA U3IIy4YEeHHUS.
Nzydenne qudpakiuu 1a3epHOro 4 OIIK-1, OIIK-2
W3IIy4YCHHUS.
N3ydeHue TermioBoro u3my4eHus. 4 OIIK-1, OIIK-2
Nzyuenne BHentHero GpoTodddexra. 4 OIIK-1, OIIK-2
Hroro 16
6 AtomHas (usuka, [IpoBepka cooTHOMIEHUS 4 OIIK-1, OIIK-2
AJIEMEHTHI KBAHTOBOM  |HEOMpeaeIeHHOCTEH /71l (DOTOHOB.
MEXaHHKA U QU3HKHA N3yueHue criekTpa U3JIy4eHUs: aTOMOB 4 OIIK-1, OIIK-2
TBEPJOro Tela BOJIOPO/IA.
OrnpenenieHne MIUPUHBI 3aNPEIIEHHON 4 OIIK-1, OIIK-2
30HBI IOJYTIPOBOTHUKA 10
TeMIepaTypHOU 3aBUCUMOCTH
00paTHOTO TOKA TNO0JIA.
Hroro 12
Hroro 3a cemectp 36
Hroro 72

5.5. KypcoBoii npoekT / kypcoBasi pabora

He npegycmoTpeHo yaeOHBIM MIJIaHOM

5.6. CamocTosiTesibHass paboTa
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Bunbr camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (POpMHUpYEMble KOMIIETEHIIMH MPECTaBICHbBI B

Tadymie 5.6.

Tabmmma 5.6. — Buasl camocTosTeIbHON paboThl, TPYJA0EMKOCTh M (hOPMHUPYEMBIE KOMIETEHITUN

CornacoBaHa Ha noptane N2 71104

Hasanus pasnenos | Buael camocrostensHoit | Tpynoemkocts, | dopmupyemsie
@OpMBI KOHTPOJIA
(Tem) TUCUUTLTAHBI paboTHI q KOMIIETCHIIUU
1 cemecTp
1 Mexanuka IToaroroska k 4 OIIK-1, OIIK-2 Komnoxksuym
KOJJIOKBUYMY
IToaroroBka x 2 OIIK-1, OIIK-2 TectupoBanue
TECTUPOBAHUIO
IToaroroBka x 4 OIIK-1, OIIK-2 KonTposnbhas
KOHTPOJIbHOM pabote pabota
IloaroToBka K 3aiiuTe 4 OIIK-1, OIIK-2 |3amuTa oT4eTa 1Mo
OTYeTa Mo 1abopaTopHOU nabopaTtopHoit
pabote pabote
[ToaroroBka k 8 OIIK-1, OIIK-2 | JlaGopaTopHas
naboparopHoit padore, pabota
HaIMCaHUE OTYeTa
Hroro 22
2 MonekynsipHast [ToaroroBka x 4 OIIK-1, OIIK-2 Komnoksuym
buzuka u KOJJIOKBUYMY
TEpMOAMHAMHUKA IToaroroBka k 2 OIIK-1, OIIK-2 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k 2 OIIK-1, OIIK-2 KonTposbhas
KOHTPOJIbHOU paboTe pabora
[ToaroroBka x 3amure 4 OIIK-1, OIIK-2 |3amura oTyera 1no
OTYeTa Mo 1abopaTopHOU nabopaTtopHoit
pabote pabote
[ToaroroBka k 8 OIIK-1, OIIK-2 | JlaGopaTopHas
nabopatopHot padore, pabota
HaIMCaHUE OTYeTa
Hroro 20
3 [ToaroroBka x 4 OIIK-1, OIIK-2 Komnoksuym
DNEKTPOMAarHeTu3M |KOJUIOKBHYMY
IToaroroBka k 4 OIIK-1, OIIK-2 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k 4 OIIK-1, OIIK-2 KonTposbHas
KOHTPOJIbHOU paboTe pabora
[ToaroroBka x 3amure 6 OIIK-1, OIIK-2 |3amura oTyera 1no
OTYeTa Mo 1abopaTopHOU nabopaTtopHoit
pabote pabote
[ToaroroBka k 12 OIIK-1, OIIK-2 | JlaGopaTopHas
nabopatopHoit padore, pabota
HaIMCaHUE OTYeTa
Hroro 30
Hroro 3a cemectp 72
[ToaroroBka u cnaya 36 DK3aMeH
JK3aMeHa
2 cemecTp
12



4 Konebanus u IToaroroBka k 4 OIIK-1, OIIK-2 Komnokxsuym
BOJTHBI KOJUTIOKBUYMY
IToaroroBka x 2 OIIK-1, OIIK-2 TectupoBanue
TECTUPOBAHUIO
IToaroroska k 2 OIIK-1, OIIK-2 KoHnTponbHas
KOHTPOJIbHOH paboTe pabota
IToaroroBka K 3amure 4 OIIK-1, OIIK-2 |3ammura oT4yera 1o
OTYeTa 10 JIAO0OPaTOPHOU nabopaTopHOI
pabote pabote
[ToaroToBka k 6 OIIK-1, OIIK-2 | JlaGoparopHas
nabopaTopHo# pabdoTe, pabora
HanMcaHue oTyeTa
Hroro 18
5 BosiHOBas u IToaroroBka k 4 OIIK-1, OIIK-2 KomtokBruym
KBAHTOBAs ONITHKA  |KOJUIOKBHYMY
IToaroroBka x 2 OIIK-1, OIIK-2 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka x 2 OIIK-1, OIIK-2 Kontponbhas
KOHTPOJIbHOH paboTe pabota
IToaroroBka K 3amure 4 OIIK-1, OIIK-2 |3ammura oT4yera 1o
OTYeTa 10 JIAOOPATOPHOU nabopaTopHOI
pabote pabote
[ToaroToBka k 8 OIIK-1, OIIK-2 | JlaGoparopHas
nabopaTopHoO# padoTe, pabora
HaIMcaHue oTyeTa
Hroro 20
6 Atomuas pusuka, |[loaroroBka k 6 OIIK-1, OIIK-2 Komnoksuym
DJIEMEHTBI KOJUTOKBUYMY
KBaHTOBOU IMToaroToBKa K 4 OIIK-1, OIIK-2 | TectupoBanue
MEXaHUKU U QU3UKH | TecTHPOBAHHIO
TBCPIOro TCIa [ToAroToBKa K 6 OIIK-1, OIIK-2 KourponbHas
KOHTPOJIbHOU paboTe pabota
IToaroroBka K 3amiure 6 OIIK-1, OIIK-2 |3ammura oT4yera 1o
OTYeTa 10 JIAOOPaTOPHOU nabopaTopHOi
pabote pabote
[ToaroToBka k 12 OIIK-1, OIIK-2 | JlaGoparopHas
nabopaTopHo# paboTe, pabora
HaIMcaHue oTyeTa
Hroro 34
Hroro 3a cemectp 72
IToaroroBka u cmavua 36 DK3aMeH
HK3aMeHa
Hroro 216

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,
1 BHJIOB Y4eOHOM 1esiTe IbHOCTH

CooTBeTcTBHE KOMIETEHIMH, ((OPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuiie S.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILUINHBI, U BUIOB

3aHATUN

CornacoBaHa Ha noptane N2 71104
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Buapl yueOHOM AesiTenbHOCTH
dopmupyemeie
Jlek. | Tlpak. | JIa6. | Cawm. DopMBI KOHTPOJIS
KOMITETEHITHH
3aH. 3aH. pao. pao.
OIIK-1 + + + +  |3ammuTa oTueTa o gabopaTopHoii padore,
Komnnoksuym, KonTposnbsHas padora,
JIaGoparophas pabota, TectupoBaHue,
DK3aMeH
OIIK-2 + + + +  |3ammuTa oTdera mo 1abopaTopHoi padore,
KomnokBuym, KonrponbsHas pabora,
JlabopaTtopHas pabota, TecTupoBaHue,
DK3amMeH

6. PeiiTuHroBasi cucreMa /1Jisl OLlEHKH yCIIeBAeMOCTH 00y4aromuxcst

6.1. bajuibHbBIE OLEHKH I (POPM KOHTPOJIsA

bannbeHbIe o1eHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuia 6.1 — banipHbIE OLIEHKH

MaxkcuManbHBIN MaxkcuManbHbIN MaxcumatbHbIi
DopMBI KOHTPOJIS 6amn Ha 1-yto KT ¢ | Gamr 3a mepuon Oau 32 nepuon Beero 3a
Hayasa cemectpa | mexay 1KT u 2KT mexay 2KT ma |- cemectp
KOHEII ceMecTpa
1 cemecTp
3ammra oT4yeTa 1no 5 5 5 15
nabopatopHoit pabore
Komnoksuym 10 10 10 30
KoHTtposnbHas padota 3 4 3 10
Jlaboparopnas pabota 3 3 3 9
TectupoBanue 2 2 2 6
DK3ameH 30
HToro MakcuMyM 3a MepHoj 23 24 23 100
Hapacraromum nrorom 23 47 70 100
2 cemecTp
3ammra oT4yeTa 1no 5 5 5 15
nabopatropHoit pabore
KomnokBuym 10 10 10 30
KoHTtposnbHas pabota 3 4 3 10
Jlaboparopnas pabota 3 3 3 9
TectupoBanue 2 2 2 6
DK3ameH 30
HToro MakcuMyM 3a MepHoOL 23 24 23 100
Hapacraromum nrorom 23 47 70 100
6.2. Ilepecuer 6a/U10B B OLIEHKH 32 TEKYIIHA KOHTPOJIb
[TepecueT 6anIoOB B OLIEHKH 32 TEKYIIUH KOHTPOJIb MIPEACTABICH B TabmuIe 6.2.
Tab6mmma 6.2 — Ilepecder 6aIOB B OIEHKH 32 TEKYIIMI KOHTPOJIb
bamiel Ha aTy TEKyIIero KOHTPOJIS Ornenka
>90% oT MakcuMalIbHOI cyMMBbI OaioB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHO# cymmbl OamioB Ha naty TK 4
Ot 60% 10 69% OT MakcUManbHOI cyMMbI OaiioB Ha naty TK 3
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< 60% oT MakcuMabHOI cymMMbl OamioB Ha naty TK 2

6.3. IlepecueTr cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[IepecueT cymMMbl 6ayioB B TPAJULMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIuIe

6.3.
Tabmuia 6.3 — Ilepecder cymMMbl 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOIHYIO OIICHKY
Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEIIHO CIaHHBIN Onenka (ECTS)
9K3aMeH
5 (oTM4YHO) (3a4TEHO) 90— 100 A (oTInM4HO)
4 (xopor10) (3a4TE€HO) 85 -89 B (ouens xoporio)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (YIOBJIIETBOPUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpenctBenHo)
2 (HEeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6ammoB F (HeynoBieTBOpUTEIHHO)

7. Y4yeOoHO-MeTOoAMYeCKOEe U HH(OPMALIMOHHOE 00ecnieueHue TUCIHIINHBI
7.1. OcHoBHas1 JUTEpaTYpa

1. Cagenses, U. B. Kypc o6meit pusuxu. B 3 1. Tom 1. Mexanuka. MosiekynspHas Gpusuka :
yueOHuK /uig By30B / M. B. CaBenbeB. — 18-e u3a., crep. — Canxrt-IlerepOypr : Jlans, 2022. — 436 c.
[DnexTpoHHBIH pecypc]: — Pexxum goctyma: https://e.lanbook.com/book/221120.

2. Casenswes, U. B. Kypc obmeit ¢pusuku. B 3-x T1. Tom 2. DneKTpU4ecTBO U MarHeTu3M. BOJHBI.
Ontuka / U. B. CaBenveB. — 17-e usn., crep. — Cankr-IletepOypr : Jlanp, 2023. — 500 c.
[DnexTpoHHbIH pecypc]: — Pexum goctyna: https://e.lanbook.com/book/333998.

3. Casensbes, U. B. Kypc o6mieii pusuku. B 3-x 1. Tom 3. KBanTOBas ontrka. AToMHas pu3MKa.
®dusnka TBepaoro tena. Gusnka aTOMHOTO sijipa U sneMeHTapHbix yactul] / M. B. CaenseB. — 14-e u3n.,
crep. — Cankr-IletepOypr : Jlanp, 2023. — 320 c. [DnexkTpoHHBIN pecypc]: — Pexum nocrymna:
https://e.lanbook.com/book/322505.

7.2. JlonoiHUTEIbHAS JIUTEpaTypa

1. Casennes, U. B. CoopHuk BompocoB u 3aaa4 no oomient ¢pusuke / M. B. CaBenbeB. — 11-e u3g.,
crep. — Canxkr-IletepOypr : Jlanp, 2023. — 292 c. [DnekTpoHHBIN pecypc]: — Pexum nmoctyma:
https://e.lanbook.com/book/297674.

2. Uponos, U. E. 3agaum mo o6me#t ¢usuxke / U. E. UponmoB. — 19-e usxg., crep. —
CankrtlleTtepOypr : Jlaus, 2022. — 420 c. [DnexTpoHHBIN pecypc]: — Pexwum mocrtymna:
https://e.lanbook.com/book/329834.

7.3. YuyeOHO-MeTOANYECKHE TOCOOUS
7.3.1. O6s13aTe/IbHBIEC YUeOHO-METOAMYECKHE M0Co0ust

1. Mexanuka: Y4ueOHO-METOAMYECKOE MOCOOUE MO ayJUTOPHBIM MPAKTUYCCKUM 3aHATHIM U
camocTosATenbHOM padote / HO. A. I'puboB, A. A. 3enun - 2018. 64 c. [DnekrpoHHsIii pecypc]: — Pexxum
nocryna: https://edu.tusur.ru/publications/7662.

2. MonekynsapHas Gu3nka U TEPMOJUHAMHKA: YUEeOHO-METOIUNYECKOE TTIOCOOUE TT0 ayTUTOPHBIM
MPAKTHYECKUM 3aHIATHIM M CAaMOCTOATENbHON padoTe / B. A. Bypnosunun - 2018. 85 c. [DnekTpoHHBII
pecypc]: — Pexxum pocryma: https://edu.tusur.ru/publications/7520.

3. DNEKTpUYECTBO U MarHETH3M: Y 4eOHO-METOAMYECKOE MOCOOUE M0 ayTUTOPHBIM MPAKTHYSCKUM
3aHATUSAM U camocTosTensHON padore / FO. A. Bypauesckwuii - 2018. 137 c. [DnexTpoHHBIN pecypc]: —
Pexum noctyna: https://edu.tusur.ru/publications/7729.

4. Konebanus M BOJHBI: Y4eOHO-METOAUYECKOE MOCOOHMe MO ayJUTOPHBIM NMPAKTHYECKUM
3aHATUSAM B caMocTosTesibHOU padote / A. C. Kiiumos, A. B. Menosuuk, 1O. I'. FOmkos - 2018. 114 c.
[DnexTpoHHEI pecypc]: — Pexxum gocrtyma: https://edu.tusur.ru/publications/7652.
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5. BomrHoBas W KBaHTOBas ONTHKA: YUeOHO-METOIMUYECKOE MOCOOME MO ayJIUuTOPHBIM
MpaKTHYECKUM 3aHATUSIM U camocTosATenbHO# padore / JI. B. Opnosckas, E. B. IBanoBa, A. B.
OpnoBckas - 2018. 127 c¢. [DOnekTpoHHBIH pecypc]: — Pexum pgoctymna:
https://edu.tusur.ru/publications/7694.

6. AtomHas ¢u3uka u pusuka TBEPAOTO Teya: Y4ueOHO-METOIUIECKOE ITOCOOHE MO ay IMTOPHBIM
MPAKTUYECKUM 3aHATHSAM B caMocTosiTebHOU padote / A. B. Jlssuun, 0. I1. Yyxkos - 2018. 147 c.
[DnexTponHsbIit pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/7691.

7. Kunematuka paBHOYCKOPEHHOTO BpalleHus: PykoBoaCTBO k 1abopaTopHO padoTe 1o ¢pusuke /
B. A. bypnoBunun - 2019. 13 c. [DaexkTtpoHHBIH pecypc]: — Pexum pgocrtyna:
https://edu.tusur.ru/publications/8966.

8. M3yuenue pacnpenenenus Makcgenna: MeTonuueckue ykazaHus K JabopatopHoit padote / B.
A. bypaoBunun - 2018. 9 c. [DnektpoHHBIU pecypc]: — Pexum pgoctyna:
https://edu.tusur.ru/publications/7643.

9. OnpexaeneHrie OTHONIEHHS TEIUIOEMKOCTEN raza Metoaom Kiiemana-Jlezopma: PykoBoACTBO K
naboparopHoit pabote o ¢usuke / E. B. IBanosa - 2019. 12 c. [DnextponHsiit pecypc|: — Pexum
nocrtyma: https://edu.tusur.ru/publications/8968.

10. M3ydeHue 37eKTpocTaTHIECKOro moysi: MeTonuueckue ykazaHus K 1adbopatopHoi padore / E.
B. UBanoBa, A. B. MenoBauk - 2018. 9 c¢. [DnexTpoHHBI pecypc]: — Pexum gocrtyna:
https://edu.tusur.ru/publications/7644.

11. N3yuyeHue CBOWCTB NUIJIEKTPUKOB B IMOJIE MIOCKOTO KOHAEHcaTopa: PyKoBOACTBO K
naboparopHoii padote no usuke / FO. A. bypaueBckuii - 2019. 14 c. [DnekTpoHHbIH pecypc]: — Pexum
nocrtyma: https://edu.tusur.ru/publications/8964.

12. V3ydyenue MarHuTHOTO TOJsI KPYTroBOro Toka: MeToaumyeckue ykazaHHUS K JabopaTopHOUH
pabote mo puszuke / A. C. Knmumos, A. A. 3enun - 2020. 13 c. [DaekTpoHHBIN pecypc]: — Pexum
nocrtyma: https://edu.tusur.ru/publications/9262.

13. Onpenenenne yaeIbHOTO 3apsiaa AIEKTPOHA METOJIOM MarHeTpoHa (MarHeTpoH): PykoBoacTBo
K nabopatopHoit pabote o ¢usuke / FO. A. bypauesckuii - 2019. 16 c. [DnexTpoHHBIH pecypc]: —
Pexxum nmoctyma: https://edu.tusur.ru/publications/8969.

14. 3yuenne 3aTyXammMUX 3JCKTPOMArHUTHBIX KoJieOaHWN: MeTonumueckne yKa3zaHHs K
nabopartopHoit padote / B. A. bypaosunus - 2018. 14 c. [DnexkTpoHHBINA pecypc]|: — Pexxum mocryma:
https://edu.tusur.ru/publications/7641.

15. M3ydeHue BBIHYKACHHBIX dJIEKTPOMAarHUTHBIX KoieOaHuii: YueOHO-MeToIuIecKoe ocooue mo
¢usuke / B. A. Bypmnosunun - 2020. 13 c. [DnexTpoHHBIN pecypc]: — Pexum mocrtymna:
https://edu.tusur.ru/publications/9281.

16. V3yuyenue nHTEpdEPEHIINN JTa3epPHOTO U3NIydeHHs: PykoBOACTBO K J1abopaTopHO# padoTte mo
¢usuke / JI. B. OpnoBckas - 2019. 12 c. [DnekTpoHHBIH pecypc]: — Pexum moctyma:
https://edu.tusur.ru/publications/8963.

17. U3zydenune audpaknuy jJa3epHOT0 W3Iy4YEeHHUs Ha ABYMEpPHOH CTpyKType: PykoBonmcTBO K
nabopatopHoit padore o ¢usuke / JI. B. Opnosckas, A. B. Opnosckas - 2019. 15 c¢. [DnexkTpoHHBII
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/8959.

18. Buemrnuii poroaddexr. M3zyuenue 3akona CtoneroBa U nmpoBepka GopmMyiabl DUHIITEHHA:
MeTtoandeckue ykazaHus K jabopatopHoit pabote / B. A. Bypnosunmn - 2018. 12 c¢. [DnekTpoHHBIH
pecypc]: — Pexxum moctymna: https://edu.tusur.ru/publications/7638.

19. HccnenoBanue criekTpa atoMa Bojiopoja: PykoBoacTBo k mabopaTopHoit pabote mo ¢usnke / A.
C. Kaumos, H. II. KongpareeBa - 2019. 14 c. [DnekTpoHHbIl pecypc]|: — Pexum goctyna:
https://edu.tusur.ru/publications/8965.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JIUIT
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMM 3710POBbSI 1 HHBAJIM/I0OB

Y4eOHO-MeTOINYEeCKUE MAaTEepUaJIbl ISl CAMOCTOSTENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/]0POBbsI M1 HHBAJIUIOB MPEIOCTABIAIOTCA B opMaXx,
a/IalITUPOBAHHBIX K OTPAaHUUYEHUSIM UX 310POBbS U BOCTIPUATHS HHPOPMALIUH.

J1s iun ¢ HapylIeHUsIMU 3PeHM:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B I1€4aTHON (hopMe YBEIUYCHHBIM IPUPTOM.

Jns Iun ¢ HapyLIeHUsIMU ciIyXxa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;
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— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUSIMU OTIOPHO-IBUTaTeJIbHOT0 anmapara:
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHATIBbHBIE 0a3bI JAHHBIX
U HH(OPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. Ilpu u3yyeHUn AUCHUIUIMHBI PEKOMEHyEeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JdaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe o0ecneyeHue TUCHHIINHBI
8.1. MaTepuaibHO-TeXHHYECKOE U MMPOrPaMMHOe o0ecreyeHue JJIsl JIEKIIMOHHbIX 3aHATHH

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYaTbHBIX KOHCYJIbTAIIH,
TEKYIIEro KOHTPOJISL U MPOMEXKYTOYHON aTTEeCTAllMU UCIIONb3yeTCs yueOHast ayAUTOPHUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000py10BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOMS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MaTepuaibHO-TeXHHYECKOe H IPOrPaMMHoOe odecredeHue Al NPAKTHYEeCKUX 3aHATHI

VYueOHast aymuTopHst: yueOHast ay TMTOPHSI [UTS TPOBEACHNUS 3aHATHIA MPAKTUYECKOTO THIIA, ydeOHas
ayJIUTOpUS IUJISl IPOBENICHUS 3aHATHI CEMUHAPCKOTO THUIA, IOMEIIEHUE IS TPOBEACHHS TPYIIIOBBIX U
WHIMBHTyaJIbHBIX KOHCYJIBTALNH, TIOMEIICHUE JJIs1 TPOBECHHSI TEKYIIETO KOHTPOJIS ¥ POMEKYTOTHOM
atrectanuu; 634034, Tomckast obnacts, T. Tomck, Bepmnnuna ynuma, 1. 47, 306 ayn.

Onucanue nMeroerocs 000pya0BaHus:

- MaruutHO-MapKkepHas JOCKa;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo mpenogaBaress.

8.3. MaTepuaibHO-TeXHHYECKOE M POrpaMMHOe o0ecreyeHue 1Jisl JIa0OpaTOPHBIX padoT

JlabopaTopusi BOTHOBOI ONTUKH: yueOHasi ayIUTOPHS [JIsl IPOBEACHHS 3aHATUNH MPAKTUYECKOTO
TUMa, yueOHasi ayIuTOpus Ui MPOBEACHHUs 3aHATUI 1abopaTtopHoro tuna; 634034, Tomckas o6nacTs, T.
Tomck, Bepmmnuna ynuua, 1. 74, 210 ayz.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- Monoxpomatop - 9 mr.;

- UcTtouHuk cBeTa criekTpa pTyTH - 6 IIT.;

- UcrouHuk cBeta criekTpa BoJopo/a - § IiT.;

- JJaboparopusiii MmakeT "[lonspusanus ceeta" - 6 mT.;

- MarautHo-mMapkepHas J0CKa;

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo mpemnogaBaTens.

JlaGopaTopus »JEKTpUYECTBA U MarHeTu3Ma: ydeOHas ayIuTOpHS IS MPOBEACHHUS 3aHATHI
MPAKTUYECKOTO THUIA, YyueOHast ayAuTOpHs ISl MPOBEACHUS 3aHATUM nabopaTopHoro tuma; 634034,
Tomckas obnacts, r. Tomck, Bepmmnuna ynuna, 1. 74, 219 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- JJaboparopusbIit MakeT "DneKTpUUecTBO U MarHeTu3m" - 12 mit.;

- YuebHo-1abopaTOpHBIN CTEH]I TIO SIEKTPOAMHAMHUKE - 3 IIT.;

- Kontpomnep usmepenuii - 12 mir.;

- MarautHo-mMapkepHas J0CKa;

- Kommnekr cnenuanu3upoBaHHoi yueOHON Mebeny;

- PaGouee mecTo mpemnogaBaTens.

[IporpamMmMHOe obecrieueHue:

- ASIMEC;

- LibreOffice;
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- Microsoft Windows 7 Pro;
- Pacuer morpemnocTeit Gpu3MUeCKuX H3MEPEHUH;

JlabopaTopusi TepMOJUHAMUKHU: yuyeOHash ayIUTOPUs JJIs MPOBEICHUS 3aHATUN MPAKTUYECKOTO
THUIIa, y9eOHas ayAUTOPHs JIJIsl IPOBECHUS 3aHATHI JJabopatopHoro Tuma; 634034, Tomckas 061acTs, T.
Tomck, Bepminauna ynuia, a. 74, 223 ayn.

Onucanue uMeroLerocs 000pya0BaHus:

- JJaGopaTopHbIii MaKeT MO TEPMOJAMHAMUKE - 6 IIT.;

- MaruuTHoO-MapKepHas J0CKa;

- KommiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTes.

[IporpamMmmHoe obecrieueHue:

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer morpemnocTeit GpU3NUECKUX H3MEPEHUH;

JlabopaTopusi KBaHTOBOM (pu3uKu: yueOHas ayIUTOpUS AJis MPOBEACHUS 3aHATUN MPAKTHUYECKOTO
THUIIa, y9eOHas ayAUTOPHs JIJIs IPOBECHUS 3aHATHI J1abopaTopHoTro Tuma; 634034, Tomckas 061acTs, T.
Tomck, Bepmnnauna ynuia, a. 74, 229 ayn.

Onucanue uMeroLerocs 000pya0BaHuUs:

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

- MaruuTHO-MapKepHas J0CKa;

- KommuiekT cnenuanu3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmHoe obecrieueHue:

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer morpemnocTeit GpU3NUECKUX H3MEPEHUH;

JlabopaTtopusi MEXaHUKU U MOJIEKYJISIpHOU (QU3UKH: yueOHasi ay TMTOpUs ISl MPOBEICHUS 3aHATUI
MPAaKTHYECKOTO THUIA, ydeOHass ayauTOpHUs s MPOBEACHUS 3aHATUN abopaTopHoro tuma; 634034,
Tomckas obmacte, T. ToMck, Bepmmnanna ynuna, a. 74, 232 ayn.

Onucanue uMeroLerocs 000pya0BaHuUs:

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

- Kontpomnep usmepennii - 10 mir.;

- MaruuTHoO-MapKepHas J0CKa;

- KommuiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmMHoe obecrieueHue:

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer morpemnocTeit Gpu3NUECKUX H3MEPEHUH;

JlabopaTopus a3epHONW ONTUKU: yueOHash ayIUTOPUS AJiA MPOBEIACHUS 3aHATUN MPAKTUYECKOTO
THUIIa, y9eOHas ayAUTOPHs JIJIs IPOBECHUS 3aHATHI J1abopaTopHoro Tuma; 634034, Tomckas 061acTs, T.
Tomck, Bepmnnauna ynuia, a. 74, 235 ayn.

Onucanue uMeroerocss 000pya0BaHus:

- 'enOoHEOHOBBIN J1a3ep - § WT.;

- OnTryeckas CKambs ¢ IPUHAMIEKHOCTSIMU - 8 IT.;

- MaruuTHO-MapKepHas J0CKa;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.4. MaTepua/ibHO-TeXHNYECKOE U POrpaMMHOe o0ecreuyeHue 1Jisl CAaMOCTOSITeIbHOM padoThI

JUis caMOCTOSITEIHbHOW pabOThl UCHONB3YIOTCS yueOHbIe ayAUTOPUHU (KOMIBIOTEPHBIE KJIACCHl),
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PacCIOJIOKEHHBIE TIO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckast o6nacts, r. Tomck, Bepmmnauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmmauna ynuna, a. 74, 207 aya.

Ornrcanne UMEIOIIETOCs 000PyT0BaAHMUS:

- yueOHast MeOeb;

- KOMIIBIOTEPHI;

- KOMIBIOTEPHI MOAKIIOUYEHBI K ceTH «VHTepHET» M 00ecneunBaIOT JOCTYI B AJICKTPOHHYIO
nH(popmManmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[Tepeyens mporpaMMHOTO 00ECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qns Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKO€e o0ecrevyeHne TUCIMTLTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHeMaIbHOIO Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEIyCMOTPEHO HCIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueoHoi HHpOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENogaBaHus
U1 00y4aloUMXCcs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayauTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, SJICKTPOHHOU JOCKOH, MYJIbTUMEIUWHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOJIb30BaAHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiijla Ha dKpaHe) MPH MOMOIIH BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

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

9. OneHovnblie MaTepHuaJibl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLEHOYHbIX MATEPHUAJIOB IJI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jyis OlICHKHU cTerneHu cHOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 TUCIUTUIMHON
KOMIICTEHIIMI UCTIOJIb3YIOTCSl OLICHOYHBIE MaTEPUAIIbl, TPEICTaBICHHBIC B TabmuIe 9.1.
Tabnuua 9.1 — @opMbl KOHTPOJISL U OLICHOYHBIC MAaTSPHUAIIBI
HazBanus pasnenoB (Tem) dopmupyemsbie
JICIIATUTHHEI KOMITETCHITHH

®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
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1 Mexauuka

OIIK-1, OIIK-2

3ammra oT4yera mo

[IpumepHBIil nepeyeHb

nabopaTopHOH BOITPOCOB JIJIs 3AUTHI

pabore 1a00paTOpHBIX PadoOT

KonnokBuym [IpuMepHBIii TIEpeYeHb
BOIPOCOB ISl KOJUIOKBHYMa

KonrpomnbHas [IpumepHsIii nepedeHb

pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIbHBIX PaboOT

JlaboparopHas Temb! m1abopaTopHbIX padoT

pabota

TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN

OK3aMeH [lepeuenp sK3aMeHAIIMOHHBIX

BOITPOCOB

2 MonekynsipHas pusmnka u OIIK-1, OIIK-2  |3amuTa otuera no |[IpumepHslil nepedeHp
TEPMOJUHAMHKA nabopaTtopHOi BOIPOCOB /ISl 3AIIUTHI
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
3 DneKkTpoMarHeTu3M OIIK-1, OIIK-2  |3amuTa otuera no |[IpumepHslil nepedeHp

nabopaTopHOH BOITPOCOB JTSI 3AITUTHI

pabote 1abopaTopHbIX paboT

Konnoksuym [IpumepHBIil nEepedyeHb
BOIIPOCOB JUIsI KOJJIOKBHYMa

KonTponbHas [IpuMepHBIil epeyeHb

pabota BapHAHTOB (33 JaHUIA)
KOHTPOJIBHBIX PaboOT

Jlaboparopnas Tembl 1a0opaTopHBIX pabOT

pabota

TectupoBanue [IpumepHsIii nepeyeHb
TECTOBBIX 3a/laHUM

OK3aMeH [lepeuyenpb sK3aMeHAIIMOHHBIX

BOIIPOCOB
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4 KonebaHust ¥ BOJIHbI OIIK-1, OIIK-2  |3amuTa otuera no |[IpumepHslil nepedeHb

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
pabora
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
5 BosHOBas 1 KBaHTOBAs OIIK-1, OIIK-2  |3amuTa otuera no |[IpumepHslil nepedeHp
ONTHKA nabopaTtopHOi BOIPOCOB /ISl 3AIIUTHI
pabote 71a00paTOpHBIX padoOT
KonnokBuym [IpumMepHbIii TEpeUeHb
BOMPOCOB ISl KOJUIOKBHYMa
KonTponbsHas IIpuMepHBIil IepeyeHb
pabota BapUaHTOB (3a4aHUN)
KOHTPOJIbHBIX padoT
JlaGopaTopHas Tewmbl 1ab0paTOpHBIX PabOT
pabora
TectupoBanue [IpuMepHbIii IEpeUeHb
TECTOBBIX 3a/IaHU
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
6 AtomHas ¢usuka, snementsl |OIIK-1, OIIK-2 |3ammuTa otueta mo |IIpumepHbIii nepedeHb
KBaHTOBOI MEXaHUKU U PUUKU nabopaTopHOit BOIIPOCOB JUISI 3aLUTHI
TBEPJOrO Tela pabote 1abopaTopHbIX paboT
Konnoksuym [IpumepHBIil nEepedyeHb
BOMPOCOB ISl KOJUIOKBHYMa
KonTponbHas [IpuMepHBIil epeyeHb
pabota BapHAHTOB (33 JaHUIA)
KOHTPOJIBHBIX PaboOT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabota
TectupoBaHue [IpumepHbIi nepedeHb
TECTOBBIX 3a/IaHUM
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB

[xana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCHUIUIMHE TpuBeeHa B Tabnuue 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS TIO

AUCUUILIMHE
®dopmynupoBKa TpeOOBaHM K CTETICHH C(HOPMHPOBAHHOCTH
OrneHka banaer 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh | YMETh | BJIQ/IETh
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2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOMU | HITH ()parMeHTApHBIC YMEHHUH HITH HaBBIKOB HMJIN
CYMMBI 0aJUIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HaBBIKOB
3 ot 60% 1o o01ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHCTEMAaTHYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIOB OCYIIECTBIISIEMOE MpUMEHEHNE
yMeHHe HaBBIKOB
4 (xoporio) ot 70% no c(hOpMHUPOBAHHEIE, B 1I€JIOM B IICJIOM
89% ot HO coJiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCUMaJIbHOM OTJICTIbHBIC coJieprKaIie coJieprKaIue
CyMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICIIbHBIC OT/ICIIbHBIC
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HaBBIKOB
5 (OTIMYHO) >90% ot c(hOpMHUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHUMaJIbHOM | CHCTEMAaTHYCCKHE YMCHHE CHCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUS MIPUMCHCHHE
HAaBBIKOB

[Ikana KOMIUIEKCHOH OLIeHKH C(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHITUI

Onenka ®opmynupoBKa TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2 He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae
(HeyIOBIIETBOPHUTEIBHO) | MU
3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHnt. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aE€MOI0 3JIEMEHTA COACPIKAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WiIK 00BEKTaM, y3HAeT B
TEKCTaxX, M300paKEHUAX WIM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO €ro YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM ypoBHe. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEpP KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBHSIX.

4 (xopotio) 3HaTh, yMETh, BJIa/ICTh HA AHAJIMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYECHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAHUYECHUS, UCTOPHUIO U

MCPCICKTHUBLI pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBasl CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKaHUS AUCLHUILIMHBI, €T0
3HaYUMOCTb B COJIEP>KAHUU JUCLUILINHBL.

5 (OTJIMYHO)

9.1.1. IlpuMepHBIii IepeYeHb TeCTOBBIX 32/1aHUI

1. Touka OBMXKETCS U3 LEHTpa CIHMPATIN C PABHOMEPHO yOBIBAIOLICH MO MOAYIIO CKOPOCTBIO.
OHHpaSICB Ha 3aKOHbI KHHCMATUKHU OMPECACIUTEC KaK IIPU 3TOM U3MCHACTCA BCJIUMYNHA ITOJTHOT'O
YCKOpPEHUsl TOUKU?
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BapuaHTbl OTBETOB:
1. ymeHsb1aercs;
2. YBEIMYMBACTCS;
3. He U3BMEHSETC;
4. paBHA HYJIIO.
2. Ha aGcooTHO TBEPAOE TENO JACHCTBYET MOCTOSTHHBIN MOMEHT cuil. Kakue u3 mepedrcieHHbIX
HIKE BEJIMYUH U3MEHSIOTCS 110 JIMHEHHOMY 3aKOHY?
BapuaHTbl OTBETOB:
1. yrioBasi CKOPOCTb U YIJIOBOE YCKOPEHHE
2. MOMEHT UHEPIH U MOMEHT UMITyJIbCa
3. yrioBas CKOPOCTh 1 MOMEHT HHEPLIUU
4. yrinoBasi CKOPOCTb U MOMEHT UMITYJIbCa
3. BenmuunHa MOMEHTA UMITYJIbCA TEJa U3MEHSETCS C TCUCHHEM BPEMEHHM 10 3aKkoHy L=t(t+2) (B
equauiax CHN). Yemy paseH (B enuauax CM) MOMEHT WHEPIIUHU TeJla, €CITM B MOMEHT BPEMEHH
2 ¢ yIJIOBOE€ YCKOPEHHE cocTaBisieT 3 pan/c2?
BapuaHTbl OTBETOB:
1.2
2.1
3.0,5
4.4
4. Ha xoHIIax HEBECOMOTO CTEP>KHS 3aKpEIIeHbI JIBa MAJIEHbKUX MAacCCUBHBIX mapuka. CTep:keHb
MOXET BpAIaThCs B TOPU3OHTAJIBHOU MJIOCKOCTH BOKPYT BEPTUKAIBHON OCH, MPOXOAsIIeit
yepes cepeinHy cTtepkHa. CTepKEeHb PaCKPyTHIIM 0 YIIIOBOW ckopocTu . [lox gericTBuem
TPEHUs CTEPKEHb OCTAaHOBWJICS, MPHU A3TOM BbiAeaunoch 4 Jx TenmoTel. Kakoe xkonmuecTBo
Ter10ThI (B 1K) BBIIETUTCS IPU OCTAHOBKE CTEPXKHS, €CIIU €0 MPeABAPUTEIHLHO PACKPYTUTH J10
YTJIOBOM CKOPOCTH ® = /27
BapuaHTbl OTBETOB:
1.0,5
2.2
3.1
4.4
5. Tennosass mamuuaa padoraet mo nukiay Kapuo. Uto mpomsoiaér ¢ KIIJ nukna, ecnu
TEeMIIepaTypy HarpeBaTelis U XOJOAWIbHUKA YMEHBIINUTh HA OJMHAKOBYIO BenuyuHy AT?
BapuaHTbl OTBETOB:
1. yBenuuutcs
2. HE U3MEHUTCA
3. YMEHBIIUTCA
4. ny1st OTBETa HEJIOCTATOYHO JTaHHBIX
6. Kak u3MeHuTCs cpeHEeKBaApaTUyYECcKas CKOPOCTh MOJIEKYJ UACAIbHOIO ra3a npH MOBBIILIEHUN
a0COJIIOTHOM TeMIiepaTypsl B 4 paza?
BapuaHTbl OTBETOB:
1. He n3menuTcs
2. yMEHBIIUTCS B 2 pasza
3. yBeJIMUMTCS B 2 pa3a
4. yBenuuutcd B 4 pasa
7. OT Kakoi U3 NMPUBEJICHHBIX HIKE BEIMYHMH, XapaKTEPU3YIOIIUX MOJIEKYJIbI, 3aBUCUT JaBJICHUE
HIeaIbHOro rasa’?
BapuaHTbl OTBETOB:
1. cuJIBI NPUTSHKEHUS MEKY MOJIEKYJIaMHU
2. KHHETUYECKOM SHEPTUH MOJIEKYI
3. CHJIBI OTTAJIKUBAHUS MEXy MOJIEKYJIaMU
4. NTOTEHIUAIBHON YHEPTUH B3aUMOAECHCTBUS MOJIEKYJ
8. 3aBepmnTe yTBepxkaeHUE: «[J M30IMpPOBAHHON CUCTEMBI B PABHOBECHOM COCTOSIHUHU
SHTPOMHUS CUCTEMBI. ..»
BapuaHTbl OTBETOB:
1. MuHMMaNIbHA
2. MakcUMaJlbHa
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3. umeeT cpeiHee apuPpMEeTHUECKOe 3HAaUCHHE
4. uMeeT OTpHUIIATENIbHOE 3HAUCHUE
9. Kak HampaBiieH BEKTOP HANpPSKEHHOCTH 3JIEKTPOCTATUYECKOIrO IMOJIs, CO3JaHHOTO MEXKIY

00KJIaJIKaMU TJIOCKOTO KOHIeHcaTopa?
BapuaHTbl OTBETOB:
1. oT oTpHuIIATEIHLHOM OOKIIAIKH K TIOJIOKHUTEIIBLHON
2. B CTOpOHY BO3pacTaHus MOTEHILIMaIa
3. mapajuieapHO OO0KJIaKaM
4. B cTOpOHY yObIBaHUS MOTEHIMANIA

10. Toueunsrit 3apsa +q HaXOAUTCS B IIEHTpe chepuueckor moBepXHOCTH. Kak M3MEHHTCSI TOTOK
BEKTOpa HAIMpPSHKEHHOCTH 3JIEKTPUUYECKOTO MOJIS uepe3 MOBEPXHOCTh cephl, eclii BHYTPh
c(hepryeckoil MOBEPXHOCTH J0OABUTH 3apsia —q?
BapuaHTbl OTBETOB:
1. yBenuuuTcs B 2 pa3za
2. yMEHBIIUTCS B 2 pasza
3. cTaHeT paBeH HYJIIO
4. He U3MEHHUTCA

11. YUemy paBHa pa3zHocTh moTeHIHaI0B (B CH) Mexay TOUKAMH IMOJISI, €CJIM MPH IEPEMEIICHUN
3apsna 2 HKJ1 13 mepBoil TOUKH OISl BO BTOPYIO coBepInaeTcs padota 2 MxJ[x?
BapuaHTbl OTBETOB:
1. 10
2. 100
3. 1000
4. 0,001

12. Kak cBsizaHBI MEXIy COOOM HAMpPaBICHUE BEKTOPA HAMPSHKEHHOCTH JIEKTPOCTATUIECKOTO OIS
U HanpapJjeHUEe rpaJlueHTa MoTeHIrana’?
BapuaHTbl OTBETOB:
1. BEeKTOpBI HampaBiIeHbl B3aUMHO NEPIIEHIUKYISIPHO
2. BEKTOPBI HANpaBJI€HbI B TPOTUBOIOIOKHBIE CTOPOHBI
3. HampaBJIEHHUs STUX BEKTOPOB HE CBSI3aHBI MEXIY COOOM
4. HarpaBJICHUS 3TUX BEKTOPOB CBS3aHbI IPABUIIOM OypaBunKa

13. MarHuTHBINA MOTOK CKBO3b KaTYIIKY, COCTOAIILYIO u3 10 BUTKOB, U3MEHsETCS 10 3akoHy D=t(2-
t) MB6. Yemy paBna DJ1C uHayKIuU (B MUJUITMBOJIBTAX ), BOBHUKAIONIAS B KaTYIIKE B MOMEHT
BpeMeHu t=3 c?
BapuaHTbl OTBETOB:
1.40
2.10
3.20
4.30

14. 3apspbkeHHas 4acTHIla BIETaeT B OJHOPOIHOE MAarHUTHOE IOJI€ MEePHEHANKYISIPHO MarHUTHBIM
CHJIOBBIM JIHUAM. Onpeenure no Kakoi TpaeKTopuH OyIeT ABUraThCs yacTuua’?
BapuaHTbl OTBETOB:
1. npsimas
2. mapaboia
3. cnupanib
4. OKpy>KHOCTh

15. Kakue puznueckue mporeccol JiexkaT B OCHOBE pabOThI JTOKAITMOHHBIX YCTPONCTB?
BapuaHTbl OTBETOB:
1. cnokeHre B3aUMHO TIEPIEHANKYIISIPHBIX KOJIeOaHMA
2. cIoKeHHE KoJIeOaHWM OHOTO HAMPABIICHUS OJJUHAKOBOW YaCTOTHI
3. cnoxeHue KojaeOaHU| OJHOTO HAIPaBJICHUS ¢ OJU3KUMH YaCTOTaMU
4. cnoxxeHue KoiebaH OTHOTO HAMpPaBIEHUS C Pa3IMYHBIMH YaCTOTOTAMHU

16. Kak cBsizaHbl MeXay cOOOM aMILTUTyAa A BOJHBI B dHeprus W, mepeHocumast BOJTHOU?
BapuaHTbl OTBETOB:
1. sueprus (W) nponopuroHansHa aMriutye (A) B 4-oi cTeneHu
2. sueprus (W) npornoprroHaibHa aMIiuTyae (A)
3. sueprust (W) nponopiioHaabHa KBaApaTy aMIUTATYIBI (A)
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4. saeprus (W) mponopiimoHasibHa aMruintyze (A) B 3-0if cTeneHu

17. EmMKocTh Kone6aTenbHOro KOHTypa pajuonepeaaTdnka ymeHsmmnu ¢ 1000 1o 250 nd. Kax npu
ATOM M3MEHMUJIACH JIIMHA U3JTy4aeMbIX JIEKTPOMArHUTHBIX BOJIH?
BapuaHTbl OTBETOB:
1. ymensmmnace B 4 pasa
2. yMEHbIIUJIACh B 2 pasza
3. yBenuumiiach B 4 pasza
4. He U3MEHUIIACh

18. Ilpu Habmronennn uaTEpdEepeHIMN cBeTa B onbiTe FOHra, mpu OCBEIICHUU CBETOM C JJTMHON
BOJIHBI A, PACCTOSHUE MEX]Y COCEJHUMHU TEMHBIMH IOJOCaMHU Ha ’KkpaHe paBHO Ax. Kak
M3MEHUTCS PACCTOSIHUE MEXKy COCEJHMMH TEMHBIMHU I0JIOCAMH Ha 3KpaHe, €Cli UCTOYHUK
CBETa 3aMEHUTH Ha JAPYTrOM, JUTMHA BOJIHBI KOTOporo A’ B 1,5 pa3a Gombie A?
BapuaHTbl OTBETOB:
1. yBenuuwurcs B 1,5 pasza
2. ymenbiuures B 1,5 paza
3. HE U3MEHUTCS
4. uaTepdepeHIIMOHHAas KapTHHA HaOIt01aThCsl HE OyAeT

19. IInacTUHKY W3 ONTHYECKH aKTHUBHOTO BEMIECTBA TOJIUHON d = 2 MM MOMECTHUIH MEXIY
napajieIbHbIMU HUKOJISIMHU, B PE3yJIbTAaTEe YETO IIOCKOCTh MOJISIPU3allMd MOHOXPOMAaTHYECKOTO
cBeTa moBepHyjaach Ha yronx 30 rpagycoB. Ilpu xkakoli MUHUMaJIbLHOW TOJIIHHE (B MM)
IUTACTUHKH T10JI€ 3pEHUS MOJISIPUMETPa CTaHET COBEPILIEHHO TEMHBIM?
BapuaHTbl OTBETOB:
1.2
2.4
3.6
4.8

20. Ha nmadparmy ¢ KpyriabiM OTBEPCTHEM PAIUYCOM 2 MM IaJaeT HOPMAIbHO MapaieIbHbIN
My40K cBeTa AJIuHOW BoaHBbI 0,5 MkM. Ha myTu nydel, npomeamunx yepe3 oTBEpCTHE, Ha
pacctossHuu 1 M momemaroT 3kpaH. Kakoe konndecTBO 30H PpeHenss yKJIaaAblBalOTCS B
OTBepCTUH AuadparMsl A5 TOYKU Ha dKpaHe?
BapuaHTbl OTBETOB:
1.8
2.4
3.9
4.5

21. Ilo mepe HarpeBaHHs TeJla €0 CBEUCHUE U3MEHSETCS cieayronuM odpasom. [Ipu komHaTHON
TeMIlepaType CBeUeHHe B BUIUMON 00JacTu crnekTpa He HaOmogaetcs. [lo mepe moBbieHus
TEeMIIepaTypbl T€JI0 HAUYMHAET CBETUTHCS MATIMHOBBIM LIBETOM, MEPEXOASIIUM B KPACHBIN IIBET
('xpacHoe kanenue! |), a 3aTeM B Oenbiii ([ 10emoe kanenue! ). KakuM 3aKk0HOM OOBSCHSIIOTCS
3aKOHOMEPHOCTH U3MEHEHHMSI 1IBETa CBEUCHHUsI TeJla MPU HarpeBaHUM?
BapuaHTbl OTBETOB:
1. 3akonom Credana-bonpmana
2. 3akoHoM Kupxrodga
3. U3 IpUBEICHHBIX BAPHAHTOB HET BEPHOTO
4. 3akoHOM cMenleHus: Buna

22. Kak m3MeHuTCs 3alepKUBAIOIIasl Pa3HOCTh MOTEHIMAIOB Ipu BHEIHEM (doTodddekre, ecnu
JUTMHY BOJIHBI M3JTyY€HUs, BBI3BIBAIOMIETO (OTOAIDPEKT yBEIUUHTH B 2 pa3a?
BapuaHTbl OTBETOB:
1. yBenuuuTcs B 2 pa3a
2. yMEHBIIUTCS B 2 pasza
3. ymMeHbIIUTCS OoJiee 4em B 2 pasa
4. yMEHBIIIUTCS MEHEE YeM B 2 pa3a

23. B ocHoBHOM cocTosiHuu (n = 1) atom Bojgopojaa obiamaet sHeprueit -13,6 3B, Bo BTOpom
SHEPTreTHYECKOM COCTOSIHUU (n = 2) -3,4 3B, B TpeTheM dHEPTreTHYECKOM COCTOSAHUU (n = 3)
-1,51 5B, B weTB&pTOM SHEpreTrueckoM coctosiHuM (n = 4) -0,85 3B. Kakoii sneprueii (B 7B)
Oynetr obOmamath (pOTOH, MCHYIMIEHHBIH aTOMOM BOJOpOJa NMPH MEePEeXoJe M3 BTOPOTO
BO30YXJIEHHOTO COCTOSIHUSI B TIEPBOE BO3OYKIAEHHOE?
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BapuaHTbl OTBETOB:

1. 1,89

2.34

3. 1,51

4.10,2

MukpouacTuiia HaxOAUTCAd B OJHOMEPHON MOTEHUUAIBHOM sIME BO BTOPOM BO30YKJIEHHOM
coctosiHnM. CKOJIBKO TIOJTYBOJIH JIe — Bpoiis yKi1abIBaeTCsl Ha IIUPUHE SIMbI?

BapuaHTbl OTBETOB:

1.1

2.2

3.3

4.4

Kak u3aMeHuTcss cOOCTBEHHBI MarHUTHBIM MOMEHT 3JIEKTPOHA B aTOME BOJOPOJa, €CIIU aTOM
nepeieT U3 OCHOBHOTO COCTOSHUS B BO30YXKIEHHOE?

BapuaHTbl OTBETOB:

1. yBenuuuTcs

2. YMEHBIIUTCS

3. HE U3MEHUTCS

4. 5JIeKTPOH B aTOME BOJIOpoAa He 00s1a/1aeT MarHUTHBIM MOMEHTOM.

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

IIepBblit cemectp

Mexanunka

. OCHOBHBIE XapaKTEpUCTUKH JBHKEHUSI MaTEpUaIbHOW TOUKU. MIHOBEHHAs! CKOPOCTb.
. OCHOBHBIE XapaKTEPUCTUKH JIBUKEHUSI MaTEpUaIbHON TOUKU. MTHOBEHHOE YCKOpPEHHUE.

OcHOBHBIE XapaKTEpPUCTUKU JBM)KEHHUS MaTE€pUaJbHON TOYKHU. J[BUYKEHHE IO OKPYKHOCTH U
BpalieHue TBEPAOrO Tea.

IlepBeiii 3akoH HproorTona. MHepuuanesubeie cucteMsl orcuera. llonsarue o cuie, Macce,
uMItyibce. Bropon u tperuii 3akonsl HeroToHa.

. 3aKOH COXpaHEHUs UMITyJbCa.
. LlenTp nuepuuun.

JIluHamMuKa BpamaTeIbHOTO JIBHKEHUS TBEPIOTO TEJa: BpAallEHUE Tela OTHOCUTEIBHO
HETIOABUXHOU TOYKH.

. I[I/IHaMI/IKa BpamaTCJIbHOI0 ABUIKCHHUA TBCPAOTO TCJa: BpallCHUC TEJIa OTHOCUTCIIBHO

HETIOJABUKHOU OCH.

. 3aKOH COXpaHEHUsI MOMEHTAa UMITYJIbCa.
10.
11.
12.
13.
14.
15.

Teopema IllTeitnepa. YpaBHeHHE IUHAMUKYU BPAIATEIBHOIO JIBHYKEHHUS.
Kunernueckas sneprus, pabora, MOIIHOCTb.

IToTeHumanbHas YHEPrUs: KOHCEPBATUBHBIE CUIIBI U CUCTEMBI; CUJIOBOE II0JIE.

3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIHUH.

[TpuMep mpakTUYECKOro MPUMEHEHUS 3aKOHOB COXpaHEeHHUs: aOCOIOTHO YIIPYTHiA yap.
Kunerndeckas 3Heprus BpallarolIerocs U KaTsauerocs Tedl.

MonexymnsipHas GU3UKa U TEPMOIUHAMHKA

. Cratuctuueckas gusuka u tepMoauHamuka. OCHOBHbIE TepMHUHBI. TepMoaMHaMUYECKUE

XapaKkTEpPUCTUKH MAacC aTOMOB M MOJIEKYJI
N neanbHblii ra3. YpaBHEHUE COCTOSIHUA. TEMIOEMKOCTh HICAIBHOTO Ta3a.

. OCHOBHBIE TEPMOJIMHAMHYECKUE TPOLIECCHl M UX YPaBHEHUS: U300apHUeCKUil, H30XOPUUECKUA,

U30TEPMUYECKUN ITPOLECCHI.

OCHOBHbBIE TEPMOJAMHAMHUUYECKHE IMPOLECCHl M HUX YypPaBHEHMUA: HU30TEPMUUYECKUM,
aanabatuyeckuii mporecc. 3akoH JlanbToHa 17151 CMECH ra3oB.

HekoTopsle NMOHATUS U CBEJECHUS U3 TEOPUU BEepOATHOCTEH: DyHKIUS paclpelesIeHus.
BeposTHOCTE MUKPOCOCTOSIHUSL.

. Pacnpenenenne Makcsenna: Pacnpenenenue npoekum CKOPOCTU U MOJYJIsl CKOPOCTH.
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. Pacnpenenenne MakcBemia: Haubosee BeposTHAsA, CpeIHsAS KBaJpaTU4yHasi, cpeaHss (CpeaHss

apudMeTHIecKas) © OTHOCUTEIIbHAS CKOPOCTH.

. Pacnpenenenne bonpnmana. bapomerpuueckas ¢opmyna. Pacnpenenenue

Makcsemra—bonsinmana.

. OCHOBHbIE OTpeEICHHs: TEPMOIMHAMUKA, TEILUIOBbIE MAIIMHbI, (PYHKLIHU Mpoliecca, GyHKIUN

coctosiHus. PaboTta, TernoTa B TepMOIMHAMUKE.

[TepBoe Havayio TepMoIMHaMHUKU. PaboTa nieanbHOro ra3a mpu U30IpoIeccax: N30X0PHIEeCKUH,
M300apHBIA, U30TEPMUYECKUA U aTHa0aTUICCKUN MTPOIIECCHI.

YerpoiicTBo U puHIUI paboThl TeroBoi MamuHbl. KITJ[ TermmoBoit MammHbL.

Wneanbnas termmoBas mamuHa. Hukn Kapno. KIT/ nukina Kapro.

Outponus: CTaTUCTUYECKHNA W TEPMOJMHAMHUYECKUl moaxon. Pacuér suHTponmum amns
UJeabHOTO rasa.

DHTponus B u3omnpoleccax: M3orepmudeckuii u aagnadaTHiecKuii mpoIecchl.

BTopoe Hauano TepMoAMHAMUKH.

[uxn Kapno B koopaunatax « Temmnepatypa — DHTpOnusD».

[uxn KapHo 17151 X0JI0IUIbHUKA.

BJ'ICKTpI/I‘IeCTBO 1 Maroic€Tusm

Onektpuueckuit 3apsia. CBOWCTBA U 3aKOHBI.

CunoBble XapaKTePUCTUKH JIEKTPUUECKOTO MOJII.

Hanpspokennocts. [IpuHIUI cyneprno3nium 3J1eKTPUYECKUX MTOJIEH.

[ToTenuman.

CBs13b MeX/1y HANPSYKEHHOCTHIO U OTEHLIUATIOM.

DJIEKTPUUYECKUI TUTIOb.

Teopema I'aycca-Octporpaackoro aisa Bekropa E.

Brruncienue 31eKTpUUYECKUX MOJEH ¢ momomiblo TeopeMbl ['aycca: I[lone GeckoHeuHOM
OJHOPOJIHO 3apsKEHHOM MIockocTH; [1ose MByX pa3sHOMMEHHO 3apsiKEHHBIX Mockoctel; [Toe
OECKOHEYHO 3apsKEHHOT0 HUIMHIIPA.

. Beiuucienue anekTpuYeCKUX MOJIEH ¢ momolpio Teopembl ['aycca: Ilome GeckoHedHO

3apspkeHHoro nunuHapa; [lone oobemHo-3apsikenHoro mapa; [lone 3apsxeHHolN cheprueckoit
MOBEPXHOCTH.

[Torenuman snekTpoctaTuyeckoro noss. Hanpsbkenue.

DNeKTpoABMKyIIas cuiia. TeopeMa o HUpKyJiuu Bekropa E.

Brruncienue noTeHIMaNIoB JEKTPOCTATHISCKUX T0JIeH: 0ECKOHEUHOH 3apsyKeHHOM TII0OCKOCTH;
JIBYX Pa3HOMMEHHO 3apsDKEHHBIX TUIOCKOCTEH; 0ECKOHEUHOT0 3apsKEHHOTO LIMITUHPA.
Briuncnenne MmOTEHIMANOB 3JEKTPOCTATUYECKUX IOJEi: OECKOHEYHOrOo 3apsKEHHOTO
HWIMHIpPA; 00bEMHO-3apSKEHHOTO 11apa; 3apsyKEHHON MyCTOTeNO0M cephl.

Hwusnextpuku. [lonsgpuzanusi AM3IEKTPUKOB.

DneKkTprYecKoe Moje BHYTPH JUAIEKTPUKA.

Teopema ['aycca npu HaIMYMU AUANEKTPUKOB. BekTop anekTpuueckoro cmemenus. [locrynar
Makcgemia.

VYcnoBus Ha TpaHUIIe IBYX JUAJIEKTPUKOB.

[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM IIOJIE.

DIEKTPOEMKOCTh YETUHEHHOT0 poBoAHNKa. KoHaeHcaTophl.

DHeprus 3JeKTPUUECKOro MOJs: SHEPTrUs B3aMMOJEUCTBHUS CHUCTEMbl TOUEUYHBIX 3apsoB;
SHEPTrUsl CUCTEMbl OOBEMHO pacIpelleICHHbIX 3apsA0B; SHEPTUsl CUCTEMbl MOBEPXHOCTHO
pacnpe/ieNIeHHbIX 3apsA0B; SHEPTUSl CUCTEMBbI JINHEHHO paclpeesieHHbIX 3apsiI0B.

DOHeprus 3JeKTPUUECKOT0 MOJs: SHEPrus 3apsiKEHHOTO MPOBOAHUKA; IHEPTUS 3apSKEHHOTO
KOHJIEHCaTopa.

OnekTpuyeckuit Tok. Cuia U MIOTHOCTh TOKA.

DNEKTPOABMKYIIAS CUJIA B DJIEKTPUUECKHUX LEMIX.

O0600ménnbIi 3akoH OMa 711 HEOAHOPOIHOTO YYacTKa IEMH.

PaszBerBnénnrie nienu. [IpaBuna Kupxroda.

MouHocTs Toka. 3akoH Jxoyns — Jlenua.

BBenenne B Maruutoctratuky. Cuna Jlopenua.

B3aumoneiictBue TOkoB. OU3MYECKUN CMBICT MHIYKIIUM MarHUTHOTO moJisi. ['paduueckoe
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n300paKeHre MarHUTHOTO MOJIS.
29. 3akon buo — CaBapa — Jlannaca.
30. ITpumepsbl pacyeTa MarHUTHBIX MOJIEH: MATHUTHOE MOJIE MPAMOTO TOKA.
31. ITpumepsbl pacyeTa MarHUTHBIX MOJIEH: MAarHUTHOE MOJIE€ PABHOMEPHO JIBUKYILETOCS 3apsia.
32. IIpuMepsbl pacyeTa MarHUTHBIX MOJIEH: MAarHUTHOE MOJIE HA OCU KPYTOBOI'O TOKA.
33. IloTok BekTOpa MarHUTHOM HHAYKIMU. Teopema ["aycca—Octporpaackoro aisg Bekropa B.
34. Teopema o HUpKyISUMUA BeKTOpa B.
35. IIpuMepsbl pacyeTa MarHUTHBIX MOJIEH: MArHUTHOE MOJI€ COJIEHOUIA U TOPOHIA.
36. 3akon Ammnepa. Cuiia B3aMMOICHCTBHS apaieIbHBIX TOKOB.
37. KOHTyp C TOKOM B MarHUTHOM IIOJI€.
38. J[IBMkeHHE 3apsKEHHBIX YACTHIL B IOCTOSSHHOM MarHUTHOM I10JI€.
39. DddexT Xomna.
40. HamaramyenHocts. HanpsikeHHOCTh MarHUTHOTO 1oJs. Teopema o nupKysanuu Bekropa H.
41. Csa3pb Mexay Bekropamu J u H. Buabl MarneTukos.
42. ®eppomarnetuku. Iletns rucrepesuca.
43. Pabora 1o nmepeMeIeHnio MPOBOJHUKA C TOKOM B MarHUTHOM TIOJIE.
44. sIBneHue >IEKTPOMArHUTHON MHIYKIIUH.
45. DIeKTpOoABMKYIIAsl CUJIa UHAYKIUH.
46. Ilpupona I/C >71eKTpOMarHUTHOM UHIYKIUH.
47. Toxu dyko. Ckun — 3 PexT.
48. ABnenue camonnaykuuu. MaagykruBHocTs. 9JIC caMOMHAYKIINUH.
49. B3aumHas UHIYKIUA.
50. DHeprus MAarHUTHOTO TTOJIS.
51. BuxpeBoe 3JeKTpruIecKoe Mmoie.
52. Tox cMenieHusl.
53. VYpasuenus MakcBemna: MaTerpansuas u auddepennnansaas popma ypaBHEHHUH.
54. Ypauenus Makcseinna: ['pannunbie ycnoBusi. CBoMcTBa ypaBHEeHU MakcBesa.

Bropoii cemectp
Konebdauus u BoaHBI

OO61ue npeacTaBiIeHus 0 KoJeOaTeIbHBIX U BOJHOBBIX MPOLIECCaX.

["apmonnueckue konedaHus U UX XapaKTePUCTUKH

["apmoHMYEeCKUi OCIUILIATOP.

Meton BekTOpHOU auarpammebl. [IpeacTaBieHne rapMOHUYECKUX KOJIeOaHUN B KOMIIJIEKCHOM
dbopme

CroxxeHue rapMOHUYECKUX KoneOanuii. buenus

CroxeHue B3auMHO TEPIICHINKYISPHBIX Kojebanuii. durypsl JIuccaxy.

CBoOoaHbBIC 3aTyXalomue KojaeoaHus

DneKTpoMarHuTHeIe Kosiebanus. KonebaTenbHbINA KOHTYD

CBoOoHBIC 3aTyXalOIIKUE KoJIeOaHUsI B KOHTYPE

BriHyX1€HHBIC IeKTpUUEeCcKre Kojebanus. Pesonanc Toka. Pesonanc HanpspKkeHUs

11. OOmue mpeacTaBiIeHHs O BOJTHOBBIX Ipolieccax. Y paBHEHUS TIIOCKOW U cpepruecKoi BOJIH.
12. BonHoBOE ypaBHEHHE.

13. Ynpyrue BoHBI: HaIOKEHUS BOJIH. CTOSTYME BOTHBI

14. 3BykoBble BoiHBL D¢ dekT Jomiepa

15. DnekTpoMarHuTHBIE BOJIHBI: BOJTHOBOE YPABHEHHE

16. DHeprus 3JIeKTPOMarHuTHOW BOJIHBI.

17. THTEHCUBHOCTb, UMITYJIbC AJIEKTPOMATHUTHON BOJIHBI.

18. W3nyyeHue 37eKTPUYECKOro AUIOIIS.

Sl ol e

[a—
oYW

BosaHoBast 1 KBaHTOBasI OITHKA
1. CgeroBas BOJHA: ONTUYECKUI Mana3oH JUIMH BOJH. [loka3arenb npesroMieHus.

2. KorepeHTHOCTb.
3. Hntepdepennus crera.
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NuTepdepennus, monydaeMas JAejJeHUEM BOJHOBOro ¢ponta: mMeton FOHra, Ounpuszma
Openens.
WuTepdepennus, nonydaemast JeI€HUEM aMIUTUTYAbl: OTPaXKEHHUE OT TOHKUX IACTUHOK.
WnTepdepennus, nonydyaemast 1eIeHUEM aMIUIUTYAbl: Koniblia HploToHA.
Hudpakmus. udpaxmus Opaynrodepa u nudpakius OpeHens.
[Tpunmun [Noiirenca. [Tpunnun Ioitrenca-Openens.
Merton 300 @penens. 30HHAs IACTUHKA.
Hudpakmus Openens Ha KpyTrJioM OTBEPCTHH U HA JTUCKE.
Hudpakmus @payHrodepa OT mIeu.
Hudpakmus Opaynrodepa Ha qudpakKIIMOHHON pEIIeTKe.
CrnextpanbHoe pasziioxenue. Pazpemaronias cnocoOHOCTh pelIeTKH.
Hudpakmus peHTreHoBckuX aydeid. @opmyna Bymnbda—bparros.
[Tonsipuzanusa ceera. EcrecTBEHHbIN U MOJISAPU30BAHHBINA CBET.
[TonsipuzaTopsl. CTeneHnp noJigspusannu. 3akoH Mairoca.
[Tonsipuzanus npu OTpaKEHUH U IpesoMiIeHu. 3akoH bprocrepa.
[Tonsgpu3zanus npu ABOMHOM JyuenpenomieHun. aTepdepeHiys noisipu30BaHHbIX BOJIH.
HckycctBennoe nBoiiHoe ydenpenomieHue. Iddext Keppa.
Bpamnienue miockocTH noisipu3alum.
Hucnepcus ceeta. [lornonienue crera.
Paccesinne cBera. M3nydyenue BaBunoa—Yepenkona.
TennoBoe U3IydeHUE U JIIOMUHECIICHIINUS. 3aKOHBI TETUIOBOTO M3y4eHus: 3akoH Kupxroda.
3akoHbl TeruioBoro unydenus: 3akoHn Ctedana-bonsiimana. 3akon cmenieHus Buna. ®opmyna
Panes-/xunca.
3akoHbI TEIUIOBOTO u3nydeHus: [ 'unoresa [Inanka. @opmyina [lnanka.
Buemnnii pororddexr.
®otonsbl. OnsiT bore.
Nmmynsc doTtona. [laBneHue cBera.
Dddext Komnrona.
TopMO3HOE PEHTTEHOBCKOE U3ITyUYEHHUE.

ATomHasi pU3MKa, 3IEMEHThI KBAHTOBON MEXaHUKU U (U3UKH TBEPAOIO Tea

XapakTepucTUYeCKOe PEHTT€HOBCKOE U3IIyUECHHUE.

Mopnenb atroma Pesepdopaa. ATOMHBIE CIIEKTPHI.

[Toctynatel bopa. OnbiT @panka u ['epua.

DnemeHTapHas Teopusi bopa BogopoaHoro aroma.

BosiHoBbI€ cBoiicTBa yacTull. I'unoresa ae bporins.

Omneit JleBucona u [xxepmepa. Audpakuus 37€KTPOHOB.

MuxkpouacTHiia B IByXIIEI€BOM HHTephepomeTpe.

[Tpunnun neonpenenéunoct (CooTHOMEHUE HeonpeaenéHHoctel [ eitzendepra).

Bomnosas ¢pynkmus. CMBICT B CBOMCTBA BOJIHOBOHM (DYHKIIHH.

O6miee (HectanmonapHoe) ypaBuenue llpenunrepa. Crarmonapuoe ypaBaenue [llpenunrepa.

. HacTtuna B 0THOMEpHO# T7TyOOKOH MOTEHITUATBHOM sIME.

. 'apMOHMYECKHIT KBAHTOBBIN OCIUIUIATOP.

. IIpoxoxaeHne 4acTHIlbl Yepe3 MOTCHIIHAIBHBIN Oaphep. TyHHETbHBIN (D PEKT.

. I'maBHOE 1 opOuTaNnbHOE KBAHTOBBIE YKCIIa aTOMa BOJIOPOAA.

. IIpocTpaHcTBEeHHOE KBaHTOBAaHUE (MAarHUTHOE KBAHTOBOE YHUCIIO).

. Cnun snextpona. OnbiT LlTepna u I'epnaxa.

. Pacnipenenenue 3nekTpoHOB MO SHEPreTudeckuM ypoBHsAM aTomoB. [Ipunnun [aynu (mpunuun

3ampera).

[Tepuoanueckas cucrema 3aeMeHTOB. CIIEKTp aToMa BOJOPO/Ia.
[[IupuHa crieKTpaIbHbIX JIMHUH.

ToHKas CTpyKTypa CrieKTpalbHbIX TuHUN. DddekT 3eemana u llltapka.
KBaHTOBast TEOpHUSI KOBAaJIEHTHOM CBSI3H.

MonekysipHble CIIEKTpPBL.

CrioHTaHHOE U BBIHYKJIEHHOE M3JTy4Y€HHUsI aTOMOB.

HopwmanbHas u nHBEpCHAs 3aCEIIEHHOCTH SHEPTeTUUYECKUX YPOBHEI.
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[Tpunuun paboThl KBAHTOBOTO F€HEPATOPA.

PyOuHOBBIN 1 Ta30BBIN JTa3€phl.

TepMonuHaMUYECKU U CTATUCTUICCKUN CITOCOOBI OMMCAHUS KOJUICKTHBA YaCTUIl. X UMUYECKHUI
MOTEHLIUAJ CUCTEMBI

BripoxieHHbIe U HEBBIPOXK/IEHHBIE KOJUIEKTUBBI YaCTHUIL

Knaccuueckue v kBaHTOBbIE cTaTUCTUKU. DyHKIUS pacnipeaeeHUs

da30B0€ MPOCTPAHCTBO MUKPOYACTULIBI U €0 KBAHTOBAHUE

[TnotrocTh coctostamit (g(E)). Kpurepuii HeBBIPOKIECHHOCTH HI€aTLHOTO Ta3a

OyHKIUS pacnpeesieHus sl HEBBIPOKIeHHOTo ra3a (PyHKuus pacnpeneiaeHuss Makcpenia-
Bonbsimana)

OyHKUMS pacnpeesieHus s BBIPOXKIESHHOro raza ¢gpepmuoHoB. OyHKIUSA pacupeaeaeHus
®epmu-/upaka

Bnusinue temnepatypsl Ha pacnpeneneane @epmu-/Iupaka

Cpennsist 3HepTUs BhIPOXKIEHHOTO raza (hepMHUOHOB. JaBieHne 3J1eKTPOHHOTO ra3a

OyHKUUS pacnpeneseHus s BBIPOKIEHHOro raza 0030HOB (KBaHTOBasi cTaTucTuka bose —
DWHIITEHHA)

[TonsiTre 0 HOPMAJIbHBIX KOJIEOAHUSX PEIIETKH

CrexTp HOpMaJIbHBIX KOJIeOaHUHN PEIIeTKH

Xapaktepuctuueckas temneparypa Jlebas

IMapmonunyeckuit ocuuuisiTop. @OHOHBI

TennoeMKoCTh TUAIEKTPUKOB (Teopust Jlebast)

TennoeMKOCTh 2JIEKTPOHHOTO Ta3a (TEIIOEMKOCTh METAJIJIOB)

TemuioBoe paciiupeHne TBepAbIX Te

TennonpoBOAHOCTh PEMIETKH (IMAJIEKTPHUKOB)

TermmonpoBOAHOCTh METAIIIIOB

3akoH Bunemana-®panua

DJIEMEHTHI KJIACCHYECKOM TEOPHUH AIEKTPONPOBOAHOCTH MeTaJIOB. Henocratku

PaBHOBecHOE COCTOSIHUE 3JIEKTPOHHOTO Ta3a B IPOBOJHUKE B OTCYTCTBHE AIEKTPUUYECKOTO MO
Hpeiid 2IeKTPOHOB MO IEWCTBUEM BHEITHETO IEKTPUICCKOTO TOJIS

Bpewmst penakcanmm, 3pdexTrBHAsS Macca U JJTMHA CBOOOIHOTO MTpodera 3JIeKTpoHa
DIEKTPONPOBOJHOCT BBIPOXKIEHHOTO JIEKTPOHHOTO ra3a

30HHBIE JUArpaMMbl METAJIOB, TUAJIEKTPUKOB U MOJIYIIPOBOJHUKOB

DNEKTPONPOBOJHOCTH COOCTBEHHBIX MOJIYNPOBOJHUKOB

ONEKTPONPOBOIHOCTh IPUMECHBIX MOJYTPOBOIHUKOB

Pabota BbIX0/1a EKTPOHOB U3 MeTaslia

KonTakTt 1ByX MeTauioB

TepmonnekTpuueckue sBIeHUs

KoHTakT MeTami-nonynpoBoIHUK

KoHTakT ABYX MOIyNpPOBOAHUKOB

[Ipsimoe u oOpaTHOE BKIIOYEHUS P-n-Iiepexoaa

TyHHENbHBIN THOJ

CeeTonnon

9.1.3. IlpuMepHbBIi NepedyeHb BOMPOCOB ISl 3aIUTHI J1a00PaTOPHBIX padoT

. Kakue ycrnoBust He0OX0AUMBI U TOCTATOYHBI I OOECIICUEHUsI PABHOYCKOPEHHOT'O BPAILICHUS

Tena’?
Kak yOeauTbcsi B HATMUMU PaBHOYCKOPEHHOTO BpAIIEHUs ?

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

€CJIM JIMHEWHAast CKOPOCTh YMEHBIIAETCSI CO BpEMEHEM?

Kakoe mo xapakTepy IBHKEHHUE COBEpIIAET MaTepualbHas TOYKA, €CIIM HalpaBlICHUE
MTHOBEHHOUM 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 namnpaBiaeHbl OTHOCUTEIBHO JIPYT APYra yrioBas W JUHEHHAas CKOPOCTH MaTepUalbHOMN
TOYKHU COBEPILAIONICH BpalllaTeIbHOE IBMKEHHUE?

3anumuTe YpaBHEHUS YCTAaHABJIMBAIOIINE CBSI3b MEXJY JMHEUHBIMU U YTJIOBBIMU
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XapaKTEePUCTUKAMU JIJI MATEPHAIbHON TOUYKH COBEPIIAIONIEH BpaIllaTeIbHOE IBUKEHUE?

9.1.4. lIpuMepHBIil NepevYeHb BONPOCOB A1 KOJUIOKBUYMA

KomnokBuym no mexanuke. Borpocsl.

1.
2.
3.

e

7.

8.

9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.

22.
23.

Kunemaruka. [ToctynarensHoe neuxenue. [lyts. [lepemenienue.

CkopocTb: cpeliHssl, MTHOBEHHasi. MoAysIb U HaIllpaBJIEHUE CKOPOCTH.

YckopeHHue: TaHT€HIMAJIbHOE, HOPMAJIbHOE, IOJHOE. YpaBHEHUS KUHEMATUKH I
PaBHOYCKOPEHHOTI'O ABM)KEHUS.

PaBHOMEpHOE BpaiaTenbHoe IBUKeHUE. CBA3b JTUHENHBIX U YTIIOBBIX XapaKTEPUCTHK.
BpamiarenbHoe qBUXKEHUE TBEPAOIO TeJla: YIJIOBas CKOPOCTh, YIII0BOE YCKOPEHHUE. Y paBHEHUS
KMHEMAaTUKH PaBHOYCKOPEHHOT'O BPALATEIBHOTO IBHIKEHUS.

. HCHTp MacC CUCTCMbI MAaTCpUAJIbHBIX TOUYCK. I[I/IHaMI/I‘ICCKOe YPaBHCHHUC IBUKCHUA LCHTPA

Macec.

Junamuka. 3akonsl HetoToHa. [IpuMenenne BTOporo 3akoHa.

Cuna. [IpuHuun cyneprio3uniuu cuil. PaznoxeHue cui Ha cocTaBisomue. Buast cui.
Heunepuuanbablie cuctemsl orcueTa. Cuiia MHEPLUU.

LlentpoOesxHas cuna. BiausiHre eHTPOOEKHOW CHITBI HA CUITY TSDKECTH.

Kunerndeckas 3Heprust Bpallaromierocs teia.

MOMEHT CUJIBI 1 MOMEHT UMITYJIbCA OTHOCUTEIBHO TOUYKU U OCH.

3aKOH COXpaHEHMsI MOMEHTA UMITYJIbCA. Y CIIOBUSL COXPAHEHUS.

Mowment unepuuu. Teopema IllTelinepa.

3aMmkHyTas cuctema. ViMiynbce. 3aKOH COXpaHEHUsI HMITyJIbCA.

PaboTa n mouiHoCTh. CBA3b pabOTHI U KUHETHYECKOW YHEPTUH.

Tpu 3akoHa HeroToHa. Buasl cuil: rpaBUTallMOHHAS, TSKECTH, YIpyras, TPEHHUs.
KoncepBatuBHble cuiibl. [loTeHIIManbHas 3HEPIUsl.

MoMeHT umnynbca Bpamarouierocs tena. [loryyeHue ypaBHeHUs IUHAMUKYU BpallaTeIbHOIO
JBUKEHHSI OTHOCUTENIBHO HEIIOABUKHOMN OCH.

OcHOBHOE ypaBHEHHE AMHAMMKH IOCTyNaTelbHO ABMKEHHA. LleHTp macc. YpaBHeHue
JIBUJKECHHUS LICHTPA Macc.

3aKOH COXpaHEHMsI U U3MEHEHHUS YHEPTUU B MEXAHUKE.

OcHOBHOE ypaBHEHHUE IMHAMUKH BPAIATEIbHOTO JBUKEHHSI OTHOCUTEIBHO TOUKHU, BBIBO/L.
CBs13b CHJIBI M TOTEHIIMAIILHOW SHEPTUU

9.1.5. IIpuMepHBbIii epeyeHb BAPUAHTOB (3a]aHMii) KOHTPOJBHBIX padoT

Tema: Mexanuka.

1.

5.

MaxoBuk Bpamaics, aenas 60 06/c. [Ipu TopMokeHHH OH Havyajl BpallaThCsl paBHO3aMEIJICHHO
u yepe3 39 ¢ ocranoBmicsa. CKOIbKO 000OpPOTOB Cliejia)l MAaXOBUK OT Hadayia TOPMOXKEHUS 10
OCTaHOBKHU?

C xako#l HauboabIIeH CKOPOCThIO TOJDKEH UATH MO JOXKIAEM YEJTOBEK, YTOOBI TOXKIb HE
rnomnajail Ha HOTH, €CJIM OH JIEPKUT 30HT Ha BbicoTe 182 cMm Hanm 3emiél Tak, 4To Kpal ero
BBICTyMaeT Brepea Ha 12 cm? Kammm 1oxast magaroT BEPTUKAIBLHO CO CKOPOCThIO 11 M/c.

. Uepe3 CKOJBKO CEKYHJ BEKTOpP CKOPOCTH Teja, OpOMIEHHOT0 Mo yIriioM 32°K TOPU30HTY C

HavyaJIbHOU CKOpOCThIO 11 M/C, OyeT COCTaBIATh C TOPU3OHTOM yrout 14°?7

OnpenenuTs Ha4alIbHYI0 CKOPOCTh, C KOTOPOI Telo OpOoIlIeHO BEepTUKATIbHO BBEPX, €CIIU Ha
BbIcOTE 11 M OHO OBLTIO JIBa paza ¢ UHTEPBAJIOM BO BPEMEHH 3 C.
C GankoHa OpoCHUIIM MSYMK BEPTHKAIBHO BBEPX C Ha4aJIbHOU CKOpPOCThIO 18 M/c. Uepes 7 ¢
MSIUMK yriai Ha 3eMito. OnpeaennuTh CKOPOCTh MSIYMKAa B MOMEHT yJiapa 0 3eMIITIO.

Tema: MonexynspHas pu3rka ¥ TepMOAMHAMHUKA

1.

4,

[Ipu paBHOBECHOM pacIIUPEHUH ABYX MOJIEH UeaIbHOTO Ta3a ero 00bEM yBeTUIMICs B 2 pasa,
a JIaBJICHHE YMEHbIIWIOCH B 4 pa3a. HaliTu npupaiieHre SHTPONMUHU ra3a B 3TOM IpoIecce.
Koaddumuent Ilyaccona (mokaszarens anuadathl) raza paBeH 1.4.

BbryncnuTh yaenbHyIo TemI0EMKOCTh IIPU MOCTOSIHHOM J1aBJIEHUU Fa30BOI CMECH, COCTOsIIeH
u3 21 r azora u 20 r aprona. ['a3el cuuTaTh UI€ATIBHBIMH.

[Iponecc pacuiupeHus NATH MOJedl KPHUITOHA MPOUCXOJUT TaK, 4TO JaBJeHUE rasa
YBEJIMUYMBAETCS MPSAMO MPOMOPIUOHAIBbHO ero o0béMy. HaliTu mpupamieHnue >HTpOnuu
KpUNITOHA TPU yBEJIMYEHUH ero o0béma B 7 pas.

B n1imMHHOM BEpTHUKAIBHOM COCYJl€ HAXOJIMTCS OJHOPOJHBIN ras, macca Kotoporo 218 r,
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MossapHas macca 44 xr/kmosb. OmnpenenuTh KOHIEHTPAIMI0O MOJIEKYJ y JHa cocyna.
Temnepatypa raza nmo BeicoTe ogquHakoBa U paBHa 290 K. Bricota cocyna 30 M, niomanb
cedyeHus | kB. M.

5. YacTulsl HEKOTOPOTo TBEPAOIO BEILIECTBA B3BEIICHBI B )KUIKOCTU. Cpe/iHee UX YUCIIO B CIOSIX,
pacCTOSHUE MEXKIY KOTOPbIMU 89 MKM, OTJIMYAIOTCS APYyT OT Apyra B JABa pasza. Temmneparypa
cpenbl 309 K. JluameTp vactun 0,4 mxm. Ha CKOJIBKO TIJIOTHOCTH BEIIECTBA YACTHI[ OOJIBIIIE
IUIOTHOCTH KUJIKOCTH?

Tema: DneKTpOMarHeTU3mM

1. JIBa oIMHAKOBBIX 3aps/a, HAXOAAIMECS Ha MAJIEHbKHUX IIApUKaX, OTCTOSIIIMX IPYT OT JApyra Ha
pacctosiHuM 4 cM, B3aUMOAEHCTBYIOT B BakyyMme ¢ cuiior 10 MH. Onpenenuts B HKn Benuuuny
3apsoB.

2. C kakoil cuiioil B3aumMoaeicTBYIOT 1Ba 3apsaa 61 uKn u 20 mxKin Ha paccrosanuu 61 cMm npyr
OT Apyra B )KUJIKOCTH C AUAIEKTPUUECKON TPOHUIIAEMOCTBIO 75.

3. DIeKTpOH, IBUTASACHh U3 COCTOSTHUS MOKOS B AJIEKTPUUECKOM T0JIE, TOCTUT CKOpocTH 730 KMm/C.
Kakyro pazHoCTh NOTEHIIMATIOB MPOMIEN SJIEKTPOH?

4. OmnpenenuTth, 10 KAaKOro MOTEHIMAA 3apsSKEH NPOBOASIIMN YEIUHEHHBIN 1Iap, €CJIM B TOUKAaX,
yIan€HHBIX OT €r0 MOBEPXHOCTH B BaKyyMe Ha pacctosiHue 18 cm u 80 cM, moTeHuaibl paBHbI
cootBeTcTBeHHO 802 B 1 183 B.

5. ITlimockuid BO3MYIIHBIA KOHACHCATOP ¢ TOPU3OHTAJIbHBIMM IUIACTUHAMM HAIOJOBUHY 3aJIUT
KUAKOCTBIO C JTUAJIEKTPUUECKON mpoHunaeMocThio 43. Kakyro 4acTh KOHIAEHCATOpa HaJllo
3aJIUTh 3TOM KUAKOCTHIO MPHU BEPTHUKAIBHOM PACIOJIOKEHHUH IJIACTHH, YTOOBI EMKOCTh HE
U3MEHWIACH?

Tema: Konebanust u BOIHbI

1. MarepuanbHas TOYKa COBEpIIACT rapMOHUYecKue konebanus. [Ipu cMemeHun TOYKU OT
MOJIOXKCHUSI paBHOBECHUsI, paBHOM 4 CM, CKOPOCTh TOYKHU paBHa 16 cMm/c, a IpU CMEIICHUH,
paBHOM 6 cM, CKOpocTh paBHa 13 cm/c. Haiitu nepron xonebanusi MaTepHAIBHONW TOYKH, €CITH B
HAYaJIbHBII MOMEHT BPEMEHHU OHA HaXOAM-Jach B MOJIOKEHUH PABHOBECHS.

2. AMIuATy1a 3aTyXarmux Kojie0aHui MaTeMaTUYeCKOro MasiTHUKA 3a 64 ¢ yMeHbIIaeTcs B 6
pa3. [lnuHa mastHuKa paBHA 23 cM. CKOJBKO MOJHBIX KOJICOAHUN JOJDKEH ClieflaTh MasiTHHK,
yTOOBI aMIUTUTY/Ia YMEHBITIIACH B 42 pa3?

3. Kakyio MOIIHOCTHh MOTPEOJISET KOHTYp C aKTUBHBIM comNpoTuBIeHHEeM 612 Om npu
MoJ/IepKaHUU B HEM HE3aTyXaloMuX KoieOanuii ¢ aMriuTyaou Toka 377 MA?

4. Haiitu ko3P dunmeHT 3aTyxaHusi 3ByKOBOW BOJIHBI, €CJIM HAa PACCTOSHUAX 7 M U 17 M oT
TOYEYHOT0 M30TPOMHOr0 MCTOYHHMKA 3ByKa MHTEHCHUBHOCTHU, MOPOXIAAEMOW UM BOJHBI
OTJIMYAlOTCs Apyr oT Jpyra B 7.64 pasza.

5. Bonnbl Kakoif AMHBI OyIyT CO37aBaTh B BaKyyMme KojeOaHHs 3apsia, KOTOPbIe MPOUCXOJAT B
KojebaTenpbHOM KOHTYpe ¢ EMKOCThIO 27 HD, nHAYKTUBHOCTHIO 17 MKI'H M aKTUBHBIM
conpotuBieHrem 37 Om?

Tema: BonHoBast 1 KBaHTOBAs ONTHKA

1. B omnsite FOHra paccrosinre mexay meiasimMu paBHo 0,659 mm. Ha kakom paccTosHUM OT 1ienen
CJIeIyeT PacloIOKUTh SKpaH, YTOOkI MIMPHUHA UHTEP(EPEHIIMOHHOMN MOJIOCHI OKa3aJlach PaBHOM
1,863 MM? YcTaHOBKa OCBEIIAETCS MOHOXPOMATHUYECKUM CBETOM C JIJIMHOM BOJIHBI, paBHOU 500
HM.

2. Cser npoien myTh 328 cM B cepoyriiepoze. Kakol myTh NpoHaET CBET 3a TO e BpeMsi B Bojie?
ITokazaTens mpenomieHus cepoyriaepoaa 1,756, mokaszartens npenomieHus Boasl 1,357. OTBet
JaTh B CM.

3. JudpaknmonHas kapTUHA HAOJIIOJAETCS OT ABYX MapaljIeIbHBIX IIeJed mupuHoi 16 MKM
KaXxJas, paccTOssHUE MEXAYy KOoTopbiMu 35 MkM. HalTu yrioBoe moJOXEHHE 5-TO
I (hpaKIImOHHOTO MUHUMYMa, €CJIH JJIMHA TaJalonero HopMajibHO cBeTa paBHa 536 M. OTBeT
JaTh B rpajaycax.

4. Ha nudpaknuoHHYO peméTKy majgaeT HOpMaJdbHO CBET ¢ JJIMHOW BOMHBI 793 HM. Halitu B
rpajaycax yroJi, moj KOTOpbsIM HaOItomaeTcss MakcuMyM 7-ro mopsaka. [lepuoa pemérku 43
MKM.

5. Ilpu paboTe AJIEKTPUUYECKOW JaMIbl HaKaJWBaHUS BOJb(PpamMoBas HUTh Harpeiach, B
pe3yibTaTe JJIMHA BOJIHBI, HA KOTOPYIO MPUXOAUTCS MAKCUMYM M3JIy4YaTeIbHOM CrIoCOOHOCTH
HUTHU, u3MeHunack oT 1252 um g0 1017 um. Bo ckosibKkO pa3 yBeauuuiaach NIpyu HarpeBaHUU
MaKCUMaJbHas JIydeucIycKaTelbHas CIOCOOHOCTh BONIbGPaAMOBOI HUTH, €CIIH €€ MPUHSITH 3a
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yépHOE TeN0?

Tema: AtomHas pu3uka, 37IeMEHTHI KBAHTOBON MEXaHUKU U (DU3UKH TBEPJIOTO TEIa

1. Omnpenenuth HaANPSKEHHOCTH DJICKTPUUYECKOTO TOJSA sAApa HAa MEpBOM opoOUTE
BOJIOPOAOIIOA00HOTO HOHA C aTOMHBIM HOMEPOM Z = 9.

2. DJEeKTpPOH B BOJOPOAONON00HOM MOHE C AaTOMHBIM HOMEPOM Z = 6 HAXOIHMTCS Ha MATOU
opb6ute. OnpeneauTb UMITYJIbC AIEKTPOHA.

3. OmnpenenuTh UMIYJbC 3JIEKTpOHA Ha ypoBHE DepMU HEKOTOPOIO TUIIOTETUYECKOI0 MeTalia,
eciu sHeprust @epMu 71 3TOro MeTtasuia pasHa 13 3B.

4. Haiitu cpegnee unciao (OTOHOB B OJJHOM COCTOSTHUU mpu Temrieparype 2126 K, qnuHa BoIHBI
KOTOpBIX paBHa 10 MKM.

5. Tlpum HarpeBanuu coOCcTBEHHOTrO noaynpoBoaauka ot 230 K 10 HEKOTOpo#l TeMmnepaTypsl €ro
yIIeJIbHOE COMPOTUBJICHUE YMEHBIIMIOCH B 49 pa3. Onpenenuts TemnepaTypy, 10 KOTOPOi
Harpeau nonynpoBogHuk. lllupuna ero 3anmpeméHHoil 3086l paBHa 1,3 3B. [Ipumeuanue.
3aBUCUMOCTh Ha4aJbHOW KOHIEHTPALMU OT TEMIEPATypPhbl HE YUUTHIBATD.

9.1.6. Tembl 1aG0paTOpPHBIX padoOT

KuHeMatuka paBHOYCKOPEHHOT'O BpAILEHUS.

MOMEHT MHEPLIUH TBEPABIX TEIN.

Junamuka mastHrka ObepoOeka.

N3yuenune pacnpenenenus Makcsesuia.

OnpeneneHre OTHOUIEHUsI TEIJIOEMKOCTEN raza MeronoM Kiemana u Jlesopma.
W3yuyeHune 31eKTpoCcTaTuYeCcKoro Mmois.

N3yueHune CBOMCTB JUAIEKTPUKOB B I10JIE€ INIOCKOI'O KOHJIEHCATOPA.

M3yueHne MarHuTHOTO 110JIs1 Ha OCH KPYTrOBOT'O BUTKA.

Onpenenenue yaeabHOro 3apsja 3JeKTPOHAa METOJJOM MarHETPOHA.

W3yueHne 3aTyXaromux 3J1eKTPOMAarHUTHBIX KOJIeOaHHH.

. VI3ydeHue BBIHYX/IC€HHBIX 3JIEKTPOMAarHUTHBIX KOJIEOaHHIH.

. Vzydenue untephepeHun Ja3epHOT0 N3TyYCHHUS.

. Vzydenue nmudpakuuu J1a3epHOTo U3ITyueHHs.

. M3ydenue Te1oBoro u3iy4eHus.

. Wzyuenue BHemnero ¢poroaddexra.

. IIpoBepka cCOOTHOIIEHUSI HEOTIPEAETICHHOCTEN 7151 POTOHOB.

. M3ydenue cnexrpa u3iaydeHus aTOMOB BOJOPOAA.

. Onpeznenenue MUPUHBI 3alPELICHHON 30HBI ITOIYIIPOBOAHHUKA IO TEMIIEPATYPHON 3aBUCUMOCTHU
00paTHOTO TOKa IM0/a.

[S—
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9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, MPernoiaraiiie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro y4eOHOro mpoliecca.

HauaTp uzydeHue quCHHUIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BBIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIAHBI JUIsl Ty4YlIET0 OCBOCHUS MaTepHaia He0OX0IUMO PEryJIpHO
oOpamaTbcsi K pEKOMEHAYEeMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTy/AeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIETOCTYTHBIMU UHTEPHET-NIOPTaIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHON AMCUUILITUHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE pPEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS U OCBOEHHS MaTepuaja, BbIIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPAKTUKU;

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

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATe Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAUWBUIyaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB W 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM
KypHaJIe Mo TUCIUIUINHE.

VYueOHbIi MaTepuai uzjaraercs B Gopme, MpeArnoararonieil CaMoCTOATEIbHOE MBIIIIJICHUE

CTYJEHTOB, camooOpa3oBaHue. [Ipu »ToM camocTosATeIbHAs paboTa CTYyI€HTOB UTPAET PELIAIOUIYIO
poiib

B XO/JIe BCETro y4eOHOro mpoliecca.

Hauatp nzyuenue AUCIUIUTMHBI HEOOXOAMMO CO 3HAKOMCTBA ¢ paboyveil mporpaMMoi, CITUCKOM

y4e0HO-METOIMYECKOTO U MporpaMMHOTO oOecmeueHus. CamocTosTenbHas paboTa CTyIeHTa
BKJIIOYAET

paboTy ¢ yueOHBIMU MaTepuaiaMH, BBITIOJHEHHE KOHTPOIbHBIX MEPONIPUSATHH, IPEAYCMOTPEHHBIX

y4€OHBIM TUTAHOM.

B npouecce n3ydeHus AUCUMILTUHBI I JTYYIIET0 OCBOCHUS MaTepHaia He0OX0AUMO PETYJIISPHO

oOpalaTecsi K peKOMEHIyeMOM JIUTepaType U UCTOYHUKAM, YKa3aHHBIM B yUeOHBIX MaTepHaliax;

M0JIb30BaThCA Yepe3 KaOUHET CTyJeHTa Ha caiiTe Y HuBepcuteTra 00pa3oBaTelIbHBIMU pecypcaMu

3JIEKTPOHHO-OUOIMOTEUHON CHUCTEMBI, a TakXe OOIIeJOCTYNHBIMH HHTEPHET-NIOPTAIaMH,
coJieprKalIuMHU

HAy4YHO-TIONYJISIPHBIE U CTIEHUATU3UPOBaHHbBIE MaTEPHUAIIbl, OCBSIIEHHbIE PA3JIMUYHbIM aCTIEKTaM

y4e0HOU JUCIUIITUHBL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHUE WK IPOCMOTpP MaTepuaia OCyLIECTBISIUTE CO CKOPOCThIO, JOCTATOYHOU Is

WHAMBUAYATbHOTO TOHUMAHUS U OCBOEHUS MaTepurasa, BbIIEIsAsl OCHOBHbIE UJIEH; HA OCHOBAHUU

M3YYEHHOT'0 COCTaBUTh Te3uchl. OCBOMB MaTepHall, MOMBITATbCSA COOTHECTH TEOPHIO C MpUMEpamMu
u3

MIPAKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS] HE3HAKOMbIE MJIM MAJIO3HAKOMbIE TEPMUHBI, CJIEYET BbISICHUTD UX

3HaYeHHE JIJIsl MTOHUMaHUS JajJbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CTyneHThl MOTYT MOJIy4YaTh UHIUBUIYaJIbHbIE KOHCYJBTAIMH, B T.4. C UCIIOJIb30BaHUEM CPECTB

TEJIEeKOMMYHUKAIUH.

[To nucuumninHe MOTYT MPOBOJUTHCS TOMOIHUTENIbHBIE 3aHATHS, B T.4. B hopMe BEeOMHAPOB.

Pacnincanue BeOMHAPOB 1 3aNTMCH BEOMHAPOB MYOJIUKYIOTCS B JIGKTPOHHOM Kypce / 3JIEKTPOHHOM

KypHAaJIe M0 TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU
310POBbsI H HHBAJINI0B

Juis nun ¢ OrpaHUYEHHBIMH BO3MOJKHOCTSIMM 3J0pPOBbS U HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJIbHBIE OLIGHOYHBIE MaTepuabl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSl U MHBAJIUJOB

Buapl 7onOMHUTENBEHBIX OLIEHOYHBIX CDOpMBI KOHTPOJIAA 1 OLICHKHU

Kareropuu o6yuaronuxcs

MaTepHaoB pe3yJabTaToOB 00yUYEeHUs
C HapylmeHusIMH cyxa TecTbl, NMCbMEHHBIE [IpenmyiiecTBEHHO TMCHbMEHHAS
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI IIPOBEpKa
K 3a4eTy, KOHTPOJIbHBIE pabOTHI
C HapylLIeHUSIMU 3pEHUS CobecenoBanue 1o BOpocam K [Ipenmy1iecTBEHHO yCTHas
3a4eTy, OMpOC M0 TEPMUHAM poBepKa (MHAWBUIYATBHO)
C HapyLeHHUsIMU OTIOPHO- Penienue 1MCTaHIMOHHBIX TECTOB, [IpenmyiecTBeHHO

JABUI'aTCJIbHOI'O allllapara KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC JUCTAaHIMOHHBIMH MCTOAaMU
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI
K 3a4CTy
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C orpaHMyYeHUSIMH TIO
0011IeMETUIIUHCKUM
MOKa3aHUSIM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajaamMm IJid JUll ¢ OrpaHUYC¢HHBIMHU
BO3MOKHOCTSIMHA 310POBbS U UHBAJINI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa Mpea0CTaBICHUS 3aJaHUI OIICHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B IieyaTHOM hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOAA.

Jluuam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M MHBAJIKAaM yBEJIUUYMUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHast popma npeaocTaBiIeHHsI OTBETOB Ha 3aJlaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMHU BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUIOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeJAOoCTaBlIeHne HHPopManuu B Gopmax,
a/IaTITUPOBAHHBIX K OTPAaHUYEHISIM UX 3I0POBbBSI U BOCIIPHATHS HHPOPMAITUH:

Jst Iuu ¢ HAapylIeHUsIMU 3PeHu:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B TIe4aTHOU (opme.
JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B IIeyaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI U MHBAJIHUIOB
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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