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O0beM JUCHMIIMHBI U BUABI yU€OHOU AESITEIbHOCTU

Bunbl yueOHOM nesTeNbHOCTH I cemectp 2cemectp Bcero — Eaununsi
JlekuroHHbBIE 3aHITHUS 54 54 108 4acoB
[IpakTrueckue 3aHATUA 54 54 108 4acoB
JlaGopaTopHble 3aHATHUS 36 36 72 4acoB
CamocrositenpHast padbora 72 72 144 4acoB
ITonroroBka u caaya SK3aMeHa 36 36 72 JacoB
OO01mas Tpya0eMKOCTh 252 252 504 4acoB
(BKJTIFOUAs MPOMEXKYTOUHYIO aTTECTALNIO) 7 7 14 3.€.

DopMBbI IPOMEKYTOUYHOM aTTeCTaIUs Cemectp
DK3aMeH 1
OK3aMeH 2
Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ChopmupoBats y cryaeHToB TYCVYP nenoctHoe npeactaBieHune 0 GU3NIECKUX MPOIECCax U
SIBJICHUSIX, IPOTEKAIOIIUX B IPUPOJIE.

1.2. 3agauy AUCHUILIUHBI

1. OcBoeHUE CTyAEHTAaMH U YMEHHUE UCTOJIb30BaTh: — OCHOBHBIX MOHATHI, 3aKOHOB U MOJIEJIEH
(U3UKU; — METOJI0OB TEOPETUYECKOTO M AKCIEPUMEHTAIBHOTO HCCIEOBaHUN B (U3UKE; — METOJ0B
OLICHOK MOPSAIKOB (PM3UYECKUX BEIUYHH.

2. ChopmupoBaTh CIOCOOHOCTH MPOBOJIUTH MU3MEPEHUS M HaOJIOJEeHHs, 0OpabaThBaTh U
MIPEICTaBIISATh SKCIIEPUMEHTANIbHBIE TaHHBIE.

3. CopmupoBarh CmoCOOHOCTH pemath 3aga4u Npo(ecCHoHaNBHON NESITEIbHOCTH Ha OCHOBE
MIPUMEHEHUS €CTECTBEHHOHAYYHbIX 3HAHUM.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Yactp O01oka quctuiuind: O0s3aTebHast 4acTh.

Monynb Aucuumuine: Moysib yKpYIHEHHOM IpyINIbl CIEMUANbHOCTEH U HampaBieHui (general
hard skills — GHS).

HNunexce nuctumaunel: b1.0.02.03.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJabTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS

NHaukaTopsl TOCTHKEHUS [Inanupyemble pe3yabTaThl 00yUEHUs 10
Komnerenuus
KOMITETCHIIUH JUCLUIUINHE
YHuBepcaibHble KOMIIETEHIIUH
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

OIIK-1. Cnnocoben OIIK-1.1. 3naer 3Haet GyHAaMEHTaIbHbIC 3aKOHBI (PU3UKU
MPEJICTaBUTh dbyH1aMeHTaIbHbIE 3aKOHBI
aJICKBaTHYIO €CTECTBEHHBIX HAyK U
COBPEMEHHOMY YPOBHIO |MaTeMaTHKU
3HAHUH HAY4HYIO OIIK-1.2. Ymeer YMmeeT ucnonbp3oBaTh GU3NIECKUE 3aKOHBI
KapTHHY MUpPa Ha OCHOBC | agamM3upoOBaTh MPOOJIEMBI,  |TPU PEIICHUH 3a/1a4 MPO(heCCHOHATBHON
3HaHHsI OCHOBHBIX IIPOLIECCHI U SIBJICHUS B IEATEIIbHOCTH

TOJIOXKEHHUH, 3aKOHOB U | 061acTH QHU3NKH,

METOAOB €ECTCCTBCHHBIX | pCrI0/Ib30BaTh HA IPAKTHUKE
HayK 1 MaTEMaTUKH 0a30BbIe 3HAHUS U METO/IbI
($U3MUECKUX UCCIeI0BAaHU, a
TaKXe yMeeT IPUMEHSTh
METOBI peIICHUs
MaTeMaTHYECKUX 3a]a4 B
npodeccuoHaIbHOM 001acTH

OIIK-1.3. Bnageet Braneer ¢pu3ndeckuM amnmapaTom st
MPAKTUYICCKUMHU HABbBIKAMU pemicHuA HpO(l)GCCI/IOHaJ'IBHI)IX 3aaa4
PCIICHNA MHKCHCPHBIX 3aJ1a4
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OIIK-2. Cniocoben OIIK-2.1. 3naet coBpeMeHHOE | 3HAET COBPEMEHHOE MPEICTABICHUE O

dbopmainzanuu, aHaau3a
U NIPUHATUA PELICHUS

IporpamMm Jist
MOJIEIUPOBAHUS (PU3NUECKIX
U MaTeMaTHYEeCKUX
IIPOLIECCOB C LENbIO PELICHMUS
npodecCUOHATBHBIX 3a1a4

BBISBJISITH cocrostHue 001acT (u3M4ecKol KapTHHE MUpPa
€CTECTBEHHOHAYYHYIO | TPO(ECCHOHATBLHON

CYIIHOCTB MTPOOIIEM, JESITCIIBHOCTH

BO3HMKAIOIIHX B X01€ OIIK-2.2. YmeeT uckatp u VYMeeT ucKaTh U MPEICTaBIIATh AKTYaIbHYIO
PO(heCCUOHATBHON IIPEACTABIIATH AKTYAJIBHYIO nH(}OpPMAIHIO O JOCTHKECHUSIX (PU3UKH B
ACATCIBHOCTH, U nH(}OPMAITHIO O COCTOSTHUH 00s1acTH PaIMOIIEKTPOHHBIX CUCTEM U
HPUMCHATD peIMeTHON o0macTu KOMIIJIEKCOB

COOTBETCTBYIOLIMH OIIK-2.3. Bnazeet HaBbikamu | Biajgeer HaBbIkaMu paboThl 3a

(usnko- 5 paboThI 3a TIEPCOHATBHBIM [EPCOHAIBHBIM KOMIILIOTEPOM, B TOM YHUCJIE C
MaTeMaTHICCKIH KOMIIBIOTEPOM, B TOM YHCJIE C |[TAKETAMH MPHUKIAIHBIX TPOTPAMM ISt
alapar Juist ux [aKeTaMU MTPUKIIATHBIX MOJICTUPOBaHHUsT (PU3MUYECKHUX U MPOIIECCOB

IIpodeccuonanbHbIe KOMIIETEHIIUH

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

0611135{ TPYAOCMKOCTD JUCIHUIIJIMHBI COCTABJIACT 14 3a4eTHEIX CIWHUII, 504 AKaICMHUYCCKUX 4aCOB.
Pacnpe,ueneHHe TPYAOCMKOCTH JUCHUIUIMHBI 110 BUAAM y‘-Ie6HOI7I ACATCIIBHOCTU MPCACTABICHO B

tabnune 4.1.
Tabnuua 4.1 — Tpy10eMKOCTh TUCIMILIIMHBI 10 BUJIaM Y4eOHOH J1eTeIbHOCTH
. Bcero CemecTtpsbl
Bunel yueOHOM nesTeIbHOCTH
JacoB |1 cemecTp|2 cemecTp

KonrakTHas ayguropHasi pa6oTa 00y4arommuxcs ¢ 288 144 144
npenojasarejemM, Bcero
JIeKIIMOHHEBIE 3aHATUS 108 54 54
IIpaxkTHueckue 3aHATUS 108 54 54
JlaGopaTopHbie 3aHITHS 72 36 36
CamocTosiTesibHAsi padoTa 00y4alIIMXCS, B T.4. KOHTAKTHAsl 144 72 72
BHeayIMTOpHAasi padoTa 00y4alIIMXcs ¢ MpenoaaBaresjieM, BCero
IToaroroBka K KOJZIOKBUYMY 26 12 14
[TonroroBka K TECTUPOBAHUIO 16 8 8
[ToaroToBka K KOHTPOJIBHOM paboTe 20 10 10
[ToaroToBka K 3auTe OTYETA MO JIAOOpaTOpHOU paboTe 28 14 14
[ToaroroBka k 1abopaTopHOii paboTe, HaNMCaHUE OTYETa 54 28 26
IToaroroBka m capaya JK3aMeHa 72 36 36

O0mas TpyaoeMKoCTh (B 4acax) 504 252 252

Oo6mas TpyaoeMKocTh (B 3.€.) 14 7 7

5. CTpykTypa u cojep:kaHue TUCHUIIMHBI

5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKkTypa IUCHUIUIMHBI MO paszzienaM (TeMaMm) U BUJaM y4eOHOU JesTeNbHOCTH MPUBEICHA B

tabymue 5.1.

Ta6muma 5.1 — Paznensl (TeMbl) TUCIUIUIAHBI U BUABI YIC€OHOH ACATEIHPHOCTH
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HasBanus paznenos (Tem) Jlek. | Ilpak. | Jla6. | Cam. Bcer(%;aCOB dopmMupyemsbie
JUCITATIINHEBI 3aH., 4| 3aH.,4 | pab. |pabd.,u KOMIIETCHITIH
JK3aMeHa)
1 cemecTp
1 Mexanuka 12 12 12 22 58 OIIK-1, OIIK-2
2 Mosnekynspras pusnka 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 KonebaHus 1 BOJHEI 10 10 8 18 46 OIIK-1, OIIK-2
5 BoiHOBas ¥ KBAaHTOBAs OITHKA 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 Teja
Uroro 3a cemectp| 54 54 36 72 216
Uroro| 108 108 72 144 432

5.2. Conep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3esioB (TeM) TUCIUTLINHBI (B T.Y. [0 JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuua 5.2 — Copeprkanue pa3aesoB (TeM) AUCHHUILIMHGI (B T.U. IO JICKIUSIM)

Haspanus paznenos
(TeM) TUCIMILTAHBI

Coxeprxanue pa3iesioB (TeM) TUCIHUIUTHHE (B T.Y. MO
JIEKIINSIM)

TpyaoeMKkocTh
(JIleKIIMOHHBIC
3aHITHS), 9

dopmupyemblie
KOMIIETEHIU

1 cemecTp

1 MexaHnuka

Beenenue. ®u3nka B cUCTeMe €CTECTBEHHBIX HayK. OO0ras
CTpyKTypa Kypca puzuku. Mexanuka. OCHOBHBIE
KMHEMaTUYECKUE XapaKTEPUCTUKH ITOCTYNATENBHOIO U
BpaIIaTeIbHOTO JBUKCHHS.

HuepumanbHble CUCTEMBI OTCUETa U 3aKOHBI HbroTOHA.
Cuiiel B MexaHuKe. PaboTa v KUHeTHUYeCKast SHEPTHsl.
KoncepBaTuBHbIE CHIIBI U TTOTEHITMATBHAS SHEPTHsI. CBS3b
MEX/Iy CHJION M MOTeHIIMAIBLHON SHEpTHei. 3aKoH
COXpaHEHHSI OJTHON MEXaHUYECKOI SHEPTUU B MIOJIE
MOTEHIIUATBHBIX CHJI. 3aKOH COXPaHEHUS UMITYJIbCA.
AOGCOIOTHO yNpyTuil U HeynpyTuil yiapsl.
Hewnnepunansasie cuctemsl orcuéra. CHiTbl HHEPITHH.
JIBU>KEHHE B 0OJIE TATOTECHHUS.

ITonsitue abcomoTHO TBep0T0 Tena. OCHOBHOE ypaBHEHUE
JUHAMUKA aOCOIIOTHO TBEPAOTo TeJaa. MOMEHT WHEePIUH.
MomeHT cuiibl. MOMEHT uMIyjbca. 3aKOH COXPaHEHUsI
MOMEHTa UMITyJTbca. KnHeTHYecKast JHepTHst
BpAaIaAIOILIEToCs Tena.

12

OIIK-1, OIIK-2

Hroro

12
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2 Momnexynsipaast
¢usnka u
TEpPMOJWHAMHKA

MukpococTosiHue U MakpococTossHue. OyHKIuu
COCTOSIHUS. YPaBHEHUS COCTOSHUS UE€aIbHOIO U
peanbHOrO rasa. Pacmpenenenue sHEpruu 1o CTENEHIM
cBoOobI. DYHKIMH ITpoIIecca.

BHyTpeHHAs sHEprus UAeaIbHOIO U PeaJIbHOTO Irasa.
Paborta. IlepBoe Havamo TEPMOIUHAMUKH.
Anmabaruueckuii mporecc.

TermnoémkocTs ueanbHOro rasa. Kparkue ceenenus us3
TEOpPHUH BepOoSITHOCTEN. Pacipenenenus Monexkyn mno
CKOpPOCTSIM M KMHETHUECKUM 3HeprusiM. bapomerpuueckas
(opmyna. Pacipenenenre MOIEKyI IO MOTEHIHATBHBIM
sHeprusM (pacnpenencnue bonbimana). Pacnipenenenne
Maxkcsemna-boabpiMana.

Craructudeckuii Bec u d3HTponws. OOpaTuMele u
HeoOpaTHMBbIe MPoIecchl. 3aKOH BO3pacTaHUs SHTPOIHH.
Tperbe Hauano TepMoAUHAMUKHU. TepMoInHAMUYECKUI
CMBICJI SHTPOIUU. TemIoBbIe MalIUHBL.

14

OIIK-1, OIIK-2

Utoro

14
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3 DieKTpoMarHeTu3M

[ToHsATHE 3NEKTPOCTATUYECKOTO NOJIA. XaPAKTEPUCTHKU
anekrpuueckoro nois Teopema ["aycca ans BexkTopa
HaIPsHKEHHOCTH 3JIEKTPOCTATUUECKOIO TOJIS B BaKyyMe.
IIpumenenue Teopemsl ['aycca k pacueTy HallpsKEHHOCTH
ANEKTPUUECKUX TTOJICH.

Pabota cu anmekTpudeckoro mois. Teopema o MUPKYIIAIUH
BEKTOpa HalpsKEHHOCTH 1odist. [loTeHnman u pa3HoCTh
noTeHnuasoB. CBs3b MEXAy HaPSKEHHOCTHIO U
MOTEHIHAIIOM. PacyeT NOTeHIMaIOB MPOCTENIINX
3JEKTPUUECKUX TOJIEH.

DnekTpudecKoe moje TUNois. DIEKTPUISCKUN TUTIOIb BO
BHEIIHEM 3JIEKTPUUECKOM TI0JIe. SIBIeHNE MONsIpU3aluu
IURIEKTPUKOB. [101pU30BaHHOCTD JUAJIEKTPUKA U
IURJIEKTPUYECKas BOCIIPUUMYHUBOCTD. DJIEKTPUUECKOE
cMmenieHne. Teopema ["aycca a1 BEKTOpa 31€KTPUUECKOTO
CMEMICHUSI. DIEKTPUUECKOE TI0JIE B IUAJIEKTPUKE. Y CIOBUS
Ha IPaHULIE JBYX JUAIIEKTPHUKOB.

DneKTpuiecKoe MoJjie BHYTPU NPOBOAHUKA U Y €T0
MOBEPXHOCTU. Pacnipenenenne 3apsaa B IPOBOJHUKE.
ITpoBOJHUKY B 2IEKTPUUECKOM IOJIE.

OneKTpOEMKOCTb YEIMHEHHOTO TPOBOIHHUKA.
KonzaencaTtopbl. DHeprus 3apsyKEHHOT0 KOHAEHCATOpa.
DHeprus 3eKTpudeckoro mnojis. O0bEMHAs MIIOTHOCTh
SHEPrHUu.

ITocTostHHEIHN 3nekTpruecknii TOK. Cuita U TNIOTHOCTB TOKA.
3aBUCHUMOCTH IJIOTHOCTH TOKA OT XapaKTEePUCTHK
HOCHTENEH TOKa. YpaBHEHHE HENPEPBIBHOCTH ISt
MJIOTHOCTHU TOKA.

CroponHue cuitbl 1 3.1.¢. 3akoH Oma u JIxoyns — Jlenma B
JnuddepeHIMaTEHON U HHTETPATbHON opMe. MOIITHOCTh
TOKa.

MarunutHoe nosne B Bakyyme. 3akoH buo-Casapa-Jlannaca.
Teopema ['aycca 11 BeKTOpa MarHUTHOW MHTYKIIMH.
Teopema 0 UPKYJIALUN BEKTOpa MArHUTHOM HHAYKIIUH.
ITone conenouna u Topousa.

JIBrxeHue 3apsa10B ¥ TOKOB B MarauTHoM mnose. Cuna
Awmmepa. Cuna Jloperna. Pabota, coBepmaemas mpu
MepeEMEILEHUH IPOBOIHNUKA U KOHTYpa C TOKOM B
MarHuTHOM TIOJIE.

MarnauTHoe nosue B BemecTse. Buabsl MarHeTuKoB.
HamarunuenHocTts. BekTop Hanps»KEHHOCTH MarHUTHOT'O
noJisl. MarHuTHas MpPOHUIIAEMOCTh cpelbl. Teopema o
HUPKYJSLUN BEKTOPA HAIPSHKEHHOCTH MarHUTHOTO TOJISI.
SIBneHune aneKTpoMarauTHOW HHAyKIMH. [IpaBuino
MarHuTHOM nose. Dpdext Xoma.Jlerna. [Ipupona 3.1.c.
UHAYKIMK. L{upKysnus BEKTOpa HapsHKEHHOCTH
BHUXPEBOI'0 MAarHUTHOTO TOJIs. SIBIEHNE CAMOVHTyKIIUH.
HAYKTHBHOCTh. B3anmuas naaykmus. TOK Ipy 3aMBIKaHUN
Y pa3MbIKaHUH LIETIH.

OHeprust MarHuTHOrO NoJj1st. O0BEMHAS IOTHOCTD
SHEPruu.

Buxpesoe anextpuueckoe noise. Tok cMemeHus.
YpaBuenus MakcBeiia B HHTErpajibHON U
muddepenmanbHoR popmax. OTHOCUTETBHOCTD
3JIEKTPUYECKOTO U MATHUTHOTO TOJIEH.

28

OIIK-1, OIIK-2

Utoro

28

Uroro 3a cemectp

54

2 cemecTp
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4 KonebaHus 1 BOIHBI

Mexanunueckue koneOanus. M neanbHblii TapMOHUYECKUT
ocumusaTop. JuddepeHnunansHoe ypapHeHHE
TapMOHUYECKOTO OCIIMILISATOPA U €r0 PEIlIeHUE.
AwMIuATy1a, yactota U pasza konebaHuil. JHEpTUs
rapMoHHYecKoro konebanust. CBOOOIHBIC 3aTyXaroIne
Kose0aHusl OCIIMIUISITOPA C TOTePSIMU. BRIHYKIeHHBIE
konebanus. Cinoxenue kojaeOanuii (OueHus, GUrypsl
Jluccaxy).

DnekTpoMarHuTHbIC Koliebanus. CBOOOHBIC KOICOaHHS —
cOoOCTBEHHBIE U 3aTyXaolre. BoIHY X /IeHHbIE KOJIeOaHus.
Pe3onanc Toka u HampsikeHus. [lepeMeHHbIH TOK.

Bonnsl B ynipyroii cpene. YpaBHeHue BONHbI. [[nnHa
BOJIHBI, aMILTUTYa BOJIHBI, BOJTHOBOE YHCJIO, (pa3a BOJHBL.
®da3oBast CKOPOCTH YIPYTHX BOJIH B Ta3aX, KUIAKOCTAX U
TBEpABIX Tenax. [ pymnmoBas ckopocTs. BomHoBOE
ypaBHEHHE.

DHepreTHYecKue XapakTePUCTUKH YIPYTHUX BOJH. BekTop
YmoBa. Uutepdepennus u qudpakius BoaH. Ctosiune
BostHBL. Dd ekt [lomnepa B akyCTHKE.
DnexTpoMarHuTHbIC BOJHBI (OMB). YpaBHEHHUS TIIOCKHUX H
ceprudeckux BOJH. BOTHOBOE ypaBHEHUE IS
3JIEKTPOMArHUTHOTO TOJIS. DHEPreTHIECKUe
xapaktepuctuku OMB.

10

OIIK-1, OIIK-2

Utoro

10

5 BonHoBas u
KBAHTOBAsI OIITHKA

KorepenTHOCTh CBeTOBBIX BOJIH. THTEepdhepeHIus cBeTa OT
JIBYX KOT€PEHTHBIX UCTOUHUKOB. OnbIT FOHTA.
Untepdepenmus cBeta B TOHKUX IDICHKaX. [IpocBeTienue
ontuku. MaTephepomMeTphl.

Jdudpakuus ceetoBbx BoiH. [Ipunnun [rolirenca-
Openens. Metoy 300 @penens. Judpakius Openens Ha
otBepcThu U aucke. Judpakius Opaynrodepa Ha ogHO#M
meny u AudpakMoHHO# pemeTke. Paspemaromnias
CIOCOOHOCTBH ONTHYECKUX PUOOPOB.

INonspuzanus ceera. EcTecTBeHHBIN U MOISPU30BaHHbII
cgeT. [lonyyeHue u aHanu3 JMHEHHO-TOISPU30BAHHOTO
cBeTa. 3akoH Maroca.

ITonsipuzanus cBeta npu oTpaxeHuu. 3akoH bprocrepa.
JIBoiiHoe nydenpenomienue. [IpoxoxaeHue ceTa yepes
(a3oBEIe TTACTHHKH. MHTEphEepeHITIS MOTSIPH30BAHHOTO
CBeTa. DJIEKTPO- 1 MArHUTOONTUYECKHE IPPEKTHI.
BzaumonelictBue uznyuyenus c semectsoM. HopmaneHas u
aHoMasbHas aucnepcud. Iornomenue ceera. 3akoH
Byrepa. Cs3b nucnepcuu ¢ norsiouieHueM. Paccesaue
CBETa.

TeruoBoe u3iydyeHue u oMuHecueHus. CrekTpaibHble
XapaKTEPUCTHKH TETUIOBOTO M3Iy4YeHUS. AOCOIIOTHO
yepHoe Teno. 3akoH Kupxroda. 3akon Credana —
Bonbumana. 3akonsl Buna. @opmyna [lnanka. KBantosoe
00BSICHEHUE 3aKOHOB TEIUIOBOTO U3JTY4YCHHUSI.
KoprmyckynsipHO-BOITHOBO nyanu3m cBeta. Dddekrt
Komnrona. [laBnenue caera.

14

OIIK-1, OIIK-2

Htoro

14
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6 AToMHas Qu3HKa,
3IIEMEHTBI KBAHTOBOI
MEXaHHUKH U QU3UKU
TBEP/IOTO Telia

BonnoBbIe cBoticTBa MukpouacTuil. ['unoresa ae bpoits. 30
Hudpakuaus mukpouactul. COOTHOLICHUE
HeomnpenenénHocreil ['eiizenOepra. BonmHoBas ¢yHkuus, ee
craTucTuueckui cmeici. YpaBHenue lllpenunrepa.
KBaHTOBas yacTua B NpAMOYIOJIbHOM OTEHIIMAIbHON
ame. [Iydok yacTuil B 1oj1e IpSIMOYTOJIBHOTO
MOTEeHIMANBHOTO O6apbepa. TyHHeNbHBINH 3P QEKT.
[TonsiTve cOOCTBEHHOTO MATHUTHOTO MOMEHTA YaCTHUIIBI U
crrHA. [ToMHBIM MOMEHT UMITYJIbCA YACTUIBI U MIOJTHBII
MarHuTHBII MOMEHT.

KBanTOBO-MeXaHHYECKOE OIMCAHNUE aTOMOB.
Craunonapuoe ypasHenue Lllpeaunrepa mist aroma
BoOpoza. BoiHOBEIE QYHKITNH M KBAHTOBBIC YHCHA.
Teopust MHOro3aeKTpOHHOTO aroMa. [Ipunnun [aynu.
KpataocTs BeipokaeHus. [IpaBuna otdopa Al KBAHTOBBIX
nepexo0B. MexaHU4eCKHi 1 MarHUTHBIN MOMEHTBI
atomoB. [ mpomarautHoe otHomenne. Onsit Tepna n
Iepnaxa. D dexr 3eemana u lllrapka. IMnupudeckue
3aKOHOMEPHOCTH B aTOMHBIX crieKTpax. @opmyina
banbmepa. BeinyxaenHoe usnyuenue. Jlazepsl

OcHOBBI KBaHTOBOH ctatucTuku. [IpuHImN
TOXAecTBeHHOCTH YacTull. bo3ous! u pepmuonsl. a3oBoe
MPOCTPAHCTBO U QYHKIHUS PACHIpEACTICHHS.
Pacnipenenenus boze — Ditnmreiina u ®epmu — [upaka.
[Toustue mwioTHOCTH cOCTOSIHMUI. DOTOHHBINA NACaNbHBIN
ra3. Pacnpenenenue ¢poToHoB 1o 3Heprusm. @opmyna
[Tnanka.

ONeKTPOHHBIN ueanbHbIN ra3. Pacipenenenue
3JIEKTPOHOB 110 3HEPIUSAM IIPU Pa3INYHBIX TEMIepaTypax.
3aBucuMocTh YpoBHSI DepMu OT TeMIlepaTyphl.

Teopust TEMIOEMKOCTH TBEPABIX T€N. DIIEMEHTHI
kpuctauiorpaduu. TermoBbie KojaeOaHus
KPUCTAJUINYECKOH pemeTky. TemnnoBble cBOiCTBa TBEPABIX
ten. Teopus TeroemMkocTy DitHmTeHa. Teopus
TemroeMkoctu Jebast.

DOneMeHTH 30HHOW TEOPUH TBEPBIX Tell. Pacierienne
SHEpPreTU4YeCKUX ypoBHEH npu 00pa3oBaHUU
KPUCTAJNTUUECKOH peleTKy. JHEpreTHYecKre 30HbI B
KpHUCTaJIIaxX.

Pacnipenenenne sIeKTPOHOB MO SHEPTETUIECKUM 30HAM.
Mertasuibl, NOTYNPOBOIHUKHU U JUIIEKTPUKU B 30HHOU
Teopun. KBaHTOBas TEOpHUs 3NEKTPONPOBOAHOCTH TBEPABIX
TeN.

OIIK-1, OIIK-2

Hroro 30

Hroro 3a cemectp 54

Hroro 108

HanmeHoBaHMe MpaKTHYECKUX 3aHATHHA (CEMUHAPOB) MPUBEACHO B TaduIle 5.3.
Tabmnma 5.3. —

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

HanmMeHoBaHME MPAaKTUYECKUX 3aHATUN (CEMHUHAPOR)

HaszBanus pasznenos
(TemM) MUCHIMIUIUHBI

HanmenoBanue npaktudyeckux 3aHatiii | TpynoeMkocTs,
(cemuHapoB) q

dopmMupyemsbie
KOMIIETCHIINH

1 cemecTp
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1 Mexanuka KunemaTtuka noctynaTesbHOrO IBUKEHUS 2 OIIK-1
KunemaTuka BpanaTeabHOTO IBUKEHUS 2 OIIK-1
3aKOHBI TMHAMHUKHU NTOCTYNATEIBHOTO 2 OIIK-1
JBUKEHUS
3aKkOoHbI IMHAMHUKY U BpalaTeIbHOTO 2 OIIK-1
JIBUKEHUS
Pabota u sHeprus 2 OIIK-1
3aKOHBI COXpaHEHUS 2 OIIK-1

Uroro 12

2 MonexkynsipHas MoneKyJIapHO-KUHETUYECKas: TEOPHUs 2 OIIK-1

¢usnka u [IepBoe Ha4yanO TEPMOJAUHAMUKH. 2 OIIK-1

TCPMOANHAMHUKA TermnoeMKoCcTh
H3onporieccrl naeanbHOro rasa 2 OIIK-1
[ukael. Bropoe Hayano TepMOJIMHAMUKH. 2 OIIK-1
Knaccuueckue cratuctuku. Pacnipenenenue 2 OIIK-1
Makcsemna
Kiraccnueckue cratuctuku. Pacnipenenenue 2 OIIK-1
bosbiimana
DHTpONHs 2 OIIK-1

Hroro 14

3 DNEKTPOCTaTUUECKOE T0JIE B BAKyyMe 2 OIIK-1

OJeKTpOMarHeTHsM | 3axon Kymona. Teopema OcTporpanckoro- 2 OIIK-1
lNaycca nns HanpsHKEHHOCTH OIS
PaGora, moTeHIan 3MeKTPOCTATUYECKOTO 2 OIIK-1
OJIst
DIEKTPOCTATUUYECKOE TOJIE B BEILIECTBE. 2 OIIK-1
Konpaencaropsl.

DHEPrus MEKTPOCTATUUECKOTO MO 2 OIIK-1
Onexrpuueckuii Tok. [ImoTHOCTH TOKA. 2 OIIK-1
DNEKTPUYECKHE LIETIH.
MomiHocTts TOKa. 3akoH Jxoyns-Jlenna 2 OIIK-1
MarnauTHO€ noJie B Bakyyme. Bektop 2 OIIK-1
MarHUTHON MHAYKIMKU. 3aKoH buo-CaBapa-
Jlannaca
[Iepemenienre NpoOBOJHUKOB ¢ TOKOM B 2 OIIK-1
MarHuTHoM noJie. Cuna Amrepa.
JIBrKeHUE 3apsA10B B MArHUTHOM II0JIE. 2 OIIK-1
Cuna Jlopenna.
SIBrieHME ANEKTPOMArHUTHOM HHAYKIIUH 2 OIIK-1
OHeprus MarHUTHOTO MOJIS 2 OIIK-1
MarauTHO€ 1oJie B BEILIECTBE 2 OIIK-1
VYpaBHenus MakcBenia 2 OIIK-1
Hroro 28
Hroro 3a cemectp 54

2 cemecTp
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4 Konebanus u lMapmonnueckue xkonedaHus 2 OIIK-1
BOJIHBI 3aryxaromue KojaeoaHus 2 OIIK-1
BrinyxieHHbIe KoJeOaHs pa3IuyHON 2 OIIK-1
npupoasl. Pezonanc
Bomnel B ynipyroi cpene 2 OIIK-1
DJIEKTPOMArHUTHBIEC BOJIHBI. DHEPTHS 2 OIIK-1
BOJIHBI
Hroro 10
5 BosiHOBas u Wutepdepenmus ceera. Onbit FOHTA 2 OIIK-1
KBaHTOBAs ONTHKA | IHTepdepeHIrs cBETa B TOHKUX TUICHKAX 2 OIIK-1
Hudpaxius ceera 2 OIIK-1
[Tonsapusanus cBera 2 OIIK-1
BzaumopeiicTBre U3y4eHus ¢ BEIIECTBOM. 2 OIIK-1
JlaBnenue ceera
TernoBoe n3nyueHue 2 OIIK-1
Buemnnii poroapdexr. dpdext Komnrona 2 OIIK-1
Hroro 14
6 AtomHas pusuka, |JIuHEeHUaThIi cieKTp aToMa BOJOpOA. 2 OIIK-1
DJIEMEHTHI ®opmyisl bansmepa.
KBAaHTOBOH Crpoenue aroma. IToctynarsl Bopa 2 OIIK-1
MEXaHUKH U GUSHKH | Bo10BEIe CBOMCTRA BemecTBa. BoHBI e 2 OIlK-1
TBEPJOTO Tesa Bpoiis.
CooTHollIEHHE HEONPENEIEHHOCTEN 2 OIIK-1
VYpasnenue llpeaunrepa. Mukpouacruia B 2 OIIK-1
MOTEHIIUATBHOU sIME
[TorentnmaneHbIil 6apsep. TyHHETBHBII 2 OIIK-1
ahdexr
KBaHTOBO-MEXaHHUECKOE OMUCAHUE 2 OIIK-1
CTPOEHHUS U CIIEKTPOB aTOMOB
KBanToBbI€ uncia 2 OIIK-1
KomOunanmoHnHoe paccesiHue cBera. 2 OIIK-1
WNuBepcus HaceneHHocTr. Jlazepsl
KBaHTOBBIE CTATUCTUKYU 2 OIIK-1
TenoBsle CBOMCTBA TBEPABIX TEI 2 OIIK-1
DIIEKTPONPOBOIHOCTH METAJIIIOB 2 OIIK-1
ONEeKTPONPOBOAHOCTH MOIYIIPOBOJHUKOB 2 OIIK-1
Dddext xomna 2 OIIK-1
KoHTakThl TBEpABIX TEN 2 OIIK-1
Hroro 30
Hroro 3a cemectp 54
Hroro 108
5.4. JlabopaTopHbIe 3aHATHSA
HaumenoBanue nabopatopHbix paboT npuBeaeHo B Tabnuie 5.4.
Tabnuia 5.4 — HaumeHoBanue 1a00paTOpHBIX paboT
i?l:? I;I;IIHC LI[) ;:Iii:{i? HaumeHnoBaHue 1a00paTOpHBIX padbOT Tp yﬂoe:/[KOCTB’ 235;;212];:;;
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1 cemecTp
1 Mexanuka Kunemarunka paBHOYCKOPEHHOTO 4 OIIK-1, OIIK-2
BpallleHus
MOMEHT UHEpLUH TBEPABIX TEI. 4 OIIK-1, OIIK-2
Junamuka mastHuka ObepOeka 4 OIIK-1, OIIK-2
Hroro 12
2 MonekynspHas N3yuenune pacnpenenenus Makcsesuia 4 OIIK-1, OIIK-2
¢usuka u Ornpezenienre OTHOIICHHS 4 OIIK-1, OIIK-2
TEPMOAUHAMUKA TETJIOEMKOCTEM ra3a METOJI0M
Knemana u [le3opma
Hroro 8
3 DnextpomarHeTusm | M3yueHue 31€KTpOCTaTUUECKOIO MO 4 OIIK-1, OIIK-2
N3ydeHne CBOWCTB TUAIEKTPUKOB B 4 OIIK-1, OIIK-2
110JI€ TUIOCKOTO KOHJIEHCAaTOopa
N3ydeHne MarHuTHOTO MOJIsl HA OCH 4 OIIK-1, OIIK-2
KpYroBOTO BUTKa
Onpezenenue yaenbHOro 3apsiaa 4 OIIK-1, OIIK-2
3JIEKTPOHA METOJOM MarHeTpoHa
Uroro 16
Hroro 3a cemectp 36
2 cemecTp
4 Konebanus v BosiHbl | M3yueHue 3aTyxaromux 4 OIIK-1, OIIK-2
AJIEKTPOMArHUTHBIX KOJIeOaHUH
N3ydenune BbIHYKIECHHBIX 4 OIIK-1, OIIK-2
AJIEKTPOMArHUTHBIX KosieOaHui
Hroro 8
5 BonHoBas u N3yuenne naTEpPEpEHITNU JIA3EPHOTO 4 OIIK-1, OIIK-2
KBaHTOBAsl ONTHKA U3ITyYCHUS
N3yuenne nqudpakiuu J1a3epHOTO 4 OIIK-1, OIIK-2
U3ITy4eHUs
H3ydenue TemioBoro u3iny4eHus 4 OIIK-1, OIIK-2
Nzyuenwne BaemHeTO hoTodPderTa 4 OIIK-1, OIIK-2
Hroro 16
6 AtomHas (usmka, [IpoBepka cooTHOIIEHUS 4 OIIK-1, OIIK-2
HJIEMEHTHI KBAHTOBOW  |HEompeaeaeHHOCTe! 11 POTOHOB
MEXaHUKH U HU3HKHA N3ydeHne criekTpa U3JIy4eHus: aTOMOB 4 OIIK-1, OIIK-2
TBEPAOIO Tella BOJIOPOJIA
OnpeneneHre MUPUHBI 3aMPEIICHHON 4 OIIK-1, OIIK-2
30HBI MTOJTYPOBOIHUKA TTO
TeMIepaTypHOU 3aBUCUMOCTH
00paTHOTO TOKa JM0/1a
Hroro 12
Hroro 3a cemectp 36
Hroro 72

5.5. KypcoBoii npoekT / KypcoBasi padora

He npeaycMoOTpeHO y‘le6HLIM IIJTaHOM

5.6. CamocTosiTeqbHaAs1 padoTa
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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
HasBanus paznenos | Buael camocrostensHoi | Tpynoemkocts, | @opMupyemsble
@OpMBI KOHTPOJIA
(TeM) TUCUUTLITUHBI paboTsl q KOMIIETCHIIUU
1 cemecTp
1 Mexanuka ITogroroska k 4 OIIK-1 Komnoksuym
KOJUTOKBUYMY
ITonroroBka k 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
ITonroroBka K 4 OIIK-1 KonTposnbhas
KOHTPOJIbHOM paboTe pabota
IloaroToBka K 3aiiuTe 4 OIIK-1, OIIK-2 |3amuTa oT4eTa mno
OTYeTa 10 JIA0OpaTOPHOIA nabopatopHoit
pabote pabote
[MoxroroBka k 8 OIIK-1, OIIK-2 | JlabGoparopHas
nabopaTopHoO# padoTe, pabota
HaIMCaHUE OTYETa
Hroro 22
2 MonekynsipHast [Toxroroska k 4 OIIK-1 Konnoksuym
buzuka u KOJUTOKBUYMY
TCPMOJAMHAMMKA [Togroroska k 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
[ToaroToBka k 2 OIIK-1 KontponbHas
KOHTPOJIbHOM paboTe pabota
IloaroToBka Kk 3aiiuTe 4 OIIK-1, OIIK-2 |3amuTa oT4eTa mo
OTYeTa 10 JIa0OpaTOPHOM nabopaTtopHoit
pabote pabote
[MoxroroBka k 8 OIIK-1, OIIK-2 | JlabGoparopHas
nabopaTopHoO# padoTe, pabota
HaIMCaHUEe OTYETa
Hroro 20
3 IToaroroBka k 4 OIIK-1 Konnoksuym
DNEeKTPOMAarHeTH3M |KOJIJIOKBUYMY
IToaroroBka k 4 OIIK-1 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k 4 OIIK-1 KonTposnbhas
KOHTPOJILHOHM paboTe pabora
IToaroroBka k 3amure 6 OIIK-1, OIIK-2 |3amura oTyera rno
OTYeTa 10 JIa0OpaTOPHOI nabopaTtopHoit
pabote pabote
[Toaroroska k 12 OIIK-1, OIIK-2 | JlaGoparopHas
nabopaTopHoO# padoTe, pabota
HaIMCaHUE OTYETa
Hroro 30
Uroro 3a cemectp 72
[ToaroroBka u cnaya 36 DK3aMeH
HK3aMeHa
2 cemecTp
12
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4 Konebanus u [Togroroska k 4 OIIK-1 Komnoxsuym
BOJTHBI KOJUTOKBUYMY
ITonroroBka K 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
ITogroroska k 2 OIIK-1 KonTponsHas
KOHTPOJIbHOH paboTe pabota
IloaroroBka x 3amure 4 OIIK-1, OIIK-2 |3ammuTa oT4eTa MO
OT4eTa 10 JIA0OPATOPHOM nabopaTopHOI
pabote pabote
[ToaroToBka k 6 OIIK-1, OIIK-2 | JlaGopaTopHas
nabopaTopHO# paboTe, pabora
HalMcaHue OTYeTa
Hroro 18
5 BosiHOBas u [Togroroska k 4 OIIK-1 Komnoxsuym
KBAHTOBAs ONTHKA  |KOJUIOKBUYMY
ITonroroBka K 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IloaroroBka k 2 OIIK-1 Kontponbhas
KOHTPOJIbHOH paboTe pabota
IToaroroBka k 3amuTe 4 OIIK-1, OIIK-2 |3amura oTyera 1o
oTyeTa 10 JIabopaTOpHOU nabopaTopHOI
pabote pabote
[ToaroToBka k 8 OIIK-1, OIIK-2 | JlaGopaTopHas
nabopaTopHO# padoTe, pabora
HalMcaHue OTYeTa
Hroro 20
6 Atomuas pusuka, |I[loaroroBka x 6 OIIK-1 Komnoksrnym
AJIEMEHTBI KOJUTOKBUYMY
KBaHTOBOU IMoaroToBKa K 4 OIIK-1 TecTupoBanue
MEXaHUKU U QU3UKH |TecTHPOBAHUIO
TBCPIOro TCIa [HoaroroBka K 6 OIIK-1 KourponbHas
KOHTPOJIbHOH pabote pabota
ITonroroBka K 3amuTe 6 OIIK-1, OIIK-2 |3ammuTa oT4eTa MO
oTyeTa 10 JIabopaTOpHOU nabopaTopHOi
pabote pabote
[ToaroToBka k 12 OIIK-1, OIIK-2 | JlaGopaTopHas
nabopaTopHO# pabdoTe, pabora
HalMCcaHue OTYeTa
Hroro 34
Uroro 3a cemectp 72
ITonroroBka u caaua 36 DK3aMeH
JK3aMeHa
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 69810
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Bubl yueOHOM IesTeIIEHOCTH
dopmupyemble
Jlex. | Ilpak. | Jla6. | Cawm. DopMBI KOHTPOJIS
KOMIICTEHIIHH
3aH. 3aH. pao. pao.
OIIK-1 + + + +  |3ammra otyera 1o J1abopatopHoi padore,
Komnoksuym, KonrposnbHas padora,
JlaGopatopHnas pabora, TectupoBanue,
OK3aMeH
OIIK-2 + + +  |3ammra otyeTa 1o JrabopaTopHOii padoTe,
Komnoksuywm, JIaboparopnas padora,
TectupoBanue, Jk3aMeH

6. PeiiTuHroBasi cucremMa /1Jisl OLlEHKH yCIIeBAeMOCTH 00y4aromuxcst

6.1. ba/uibHbIE OLEHKH I (DOPM KOHTPOJIsA

bannbsHbIe o1eHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.
Tabmuia 6.1 — banipHbIE OLIEHKH

MaxkcumanbHbII MaxkcuManbHbIN MaxcHmatbHbIi
DopMBI KOHTPOJIS 6amn Ha 1-yto KT ¢ | Gamr 3a mepuon Oau 32 nepuon Beero 3a
Hayasa cemectpa | Mexay 1KT u 2KT mexay 2KT mHa |- cemectp
KOHEII ceMecTpa
1 cemecTp
3ammra oT4eTa 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 MepHoOL 23 24 23 100
Hapacraromum nrorom 23 47 70 100
2 cemecTp
3ammra oT4yeTa 1no 5 5 5 15
nabopatopHoit pabore
KomnokBuym 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
6.2. Ilepecuer 6a/U10B B OLIEHKH 32 TEKYIIMA KOHTPOJIb
[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb IIPEACTABICH B TabmuIe 6.2.
Tab6mmma 6.2 — Ilepecder 6a/IOB B OIEHKH 32 TEKYIIMI KOHTPOJIb
banner Ha naTy TEKymero KOHTPOJIs Ornenka
>90% oT MakcuMalIbHOI cyMMBbI OatoB 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
< 60% oT MakcUMalIbHOI cyMMBbI OaiioB Ha gaty TK 2
14
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6.3. [lepecuer cyMMbI 0A/1JI0B B TPAAUIIMOHHYI0 M MEKIYHAPOAHYI0 OLIEHKY

Hepecqu CYMMbI 0aJlJIoB B TPaAUIIMOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6J'II/II_Ie

6.3.
Tabmuua 6.3 — [lepecyer cyMMBbI 0aJUIOB B TPAIUITMOHHYIO U MEXKIYHAPOIHYIO OIICHKY
Hrtoroas cymma 6asios,
Onenka YYUTBIBACT YCIICITHO CIAaHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnU4HO) (3aYTEHO) 90—-100 A (0TAM4HO)
4 (xopo10) (3a4TEHO) 85 -89 B (ouens xopomuio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBOPUTENIHHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6annoB F (meynoBnerBoputeabHO)

7. YueOHO-MeTOoAuYecKoe U MH(OPMAIIHOHHOE o0ecnevyeHne TUCITUITHHbI
7.1. OcHOBHas JqUTEpaTypa

1. Casenses, . B. Kypc obmeit puszuku. B 3 1. Tom 1. Mexanuka. MonekynspHas pu3uka :
yueOHuk s By30B / U. B. CaBenbeB. — 18-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2022. — 436 c.
[DnmexTpoHHEI pecypc]: — Pexxum gocrtyma: https://e.lanbook.com/book/221120.

2. Cagennes, U. B. Kypc o6mieit ¢puszuku. B 3-x 1. Tom 2. DnekTpudecTBO U MarHeTu3M. BonHeI.
Ontuka / U. B. CaBenseB. — 17-e usn., crep. — Cankr-IlerepOypr : Jlanp, 2023. — 500 c.
[DnexTpoHHEI pecypc]: — Pexxum gocrtyma: https://e.lanbook.com/book/333998.

3. Casennes, U. B. Kypc ¢usuku. B 3 tomax. Tom 3. KBanToBas ontuka. AtomHas pusuka.
dusuka TBepaoro Tena. Ou3rKa aTOMHOTO sipa U neMeHTapHbix yactui / M. B. CaBenbeB. — 8-¢ u3n.,
crep. — Cankr-IletepOypr : Jlanb, 2023. — 308 c. [DnekTpoHHBIN pecypc]: — Pexum nmocrymna:
https://e.lanbook.com/book/302249.

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. CaBenbeB, . B. COopHUK BOMpPOCOB U 3a1a4 mo obuieit ¢pusuke : yuedHoe nocodue / 1. B.
CaBenbeB. — 9-e u3n., crep. — CankTt-IletepOypr : Jlanb, 2019. — 292 c. [DnekTpoHHBIH pecypc]: —
Pexxum noctyma: https://e.lanbook.com/book/125441.

2. Uponos, U.E. 3agaun no obuieit ¢pusmnke: YuedHoe mocodbue [DnekTpoHHBIH pecypc] : yueO.
nocobue — DnexTpoH. naH. — Cankr-IlerepOypr : Jlanb, 2018. — 420 c. [DnekTpoHHBIH pecypc]: —
Pexxum moctyma: https://e.lanbook.com/book/99230.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTe1bHbIE YUeOHO-METOAMYECKHE MOCOOUSI

1. Mexanuka: YueOHO-MeTOAUYECKOE MOCOOME MO ayIUTOPHBIM MPAKTHUYECKUM 3aHATHSIM U
camocTosTenbHOU padoTe / FO. A. I'puboB, A. A. 3enun - 2018. 64 c. [DnexkTpoHHbIN pecypc]: — Pexum
nocryma: https://edu.tusur.ru/publications/7662.

2. MonekynspHas pu3nuka U TEPMOJUHAMHKA: Y4eOHO-METOINYECKOe Toco0ue MO ayIUTOPHBIM
MPAKTUYCCKUM 3aHSATHUSIM U CaMOCTOsITeNbHOM padote / B. A. Bypnosumun - 2018. 85 c. [DnekTpoHHBIH
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/7520.

3. DIeKTpUYEeCcTBO U MarHeTU3M: Y4eOHO-METOANYECKOE TOCOOHE M0 ay TUTOPHBIM NMPAKTUYECKUM
3aHATHAM U caMocTosiTesbHOM pabote / FO. A. Bypauesckuii - 2018. 137 c¢. [DnexkTpoHHBIN pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/7729.

4. KoneGanusi ¥ BOJHBI: YUYEeOHO-METOAMYECKOE MOCOOME MO ayJUTOPHBIM MPAKTHYESCKUM
3aHATHAM B caMocToaTenbHON padote / A. C. Kimmos, A. B. Menosnuk, 1O. I'. FOmxkos - 2018. 114 c.
[DnexTponHsbIi pecypc]|: — Pexum goctyna: 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 ¢usuka u pusnuka TBEPAOTO Teyna: YUeOHO-METOIUUECKOE MOCO0re Mo ayAUTOPHBIM
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. OmnpeneneHue OTHOIIEHUS TEINIOEMKOCTEN raza metoaom Kiiemana-Jlezopma: PykoBoacTBO k
naboparopHoit padote o ¢usuke / E. B. IBanosa - 2019. 12 c. [DnextponHsIit pecypc|: — Pexum
nocrtyma: https://edu.tusur.ru/publications/8968.

9. M3ydeHre MarHUTHOTO TOJISI KPYroBOro TOkKa: MeToauueckue ykasaHHus K J1abopaTopHOM
pabote mo pusuke / A. C. Knmumos, A. A. 3enun - 2020. 13 c. [DaekTpoHHbIN pecypc]: — Pexum
nocrtyma: https://edu.tusur.ru/publications/9262.

10. U3ydyeHue 3aTyXxawmux JJIEKTPOMArHUTHBIX KoJieOaHWi: MeTonuyeckue ykKa3aHUS K
nabopatopHoit padore o ¢uszuke / A. B. TronskoB, B. A. Bypnosunun - 2020. 16 c. [DneKTpOHHBII
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/9261.

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

12. UccnenoBanue criekTpa aroMa Bojopoja: PykoBoACTBO kK 1abopaTopHoi 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 JIS JINIT
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMH 310POBbsI 1 HHBAJIU/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEpUaJIbl 111 CAMOCTOSTEILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXHOCTSIMH 3/]0POBbsI M HHBAJIUIOB MPEIOCTABIAIOTCA B opMaXx,
aIalITUPOBAHHBIX K OTPAaHHYCHUSAM HUX 3[0POBbS U BOCHPUATHS HH)OPMALIUY.

J1s1 JIMI ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

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

JI1s1 i1 ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPOo(eccuoHATbHbIE 0a3bl JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3ydeHUU NTUCHUIIMHBI PEKOMEHAYETCS 00palaThbCsad 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. MatepuaibHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaTbHBIX KOHCYJbTAILU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS € TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT I Y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOM
MeOenbto. imeroTest MynbTUMeInitHOe 000pyI0BaHNE U YUEOHO-HATIISAHBIE TTOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHI
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VYyeOHas aynuTopusi: yueOHas ay JUTOPUS AJIsl IPOBEACHUS 3aHATUI MPAKTUYECKOT0 THUIIA, yueOHas
ayJIUTOPHUS JIJIsl IPOBEJICHUS 3aHATHII CEMUHAPCKOTO THIIA, TIOMEIICHHE 111 KypCOBOI'O MPOEKTUPOBAHUS
(BBIMOJIHEHUS KYPCOBBIX pabOT), MOMEIIEHUE IJisg MPOBEACHUS T'PYNIOBBIX U HMHIMUBUAYaJIbHBIX
KOHCYJIbTAllUM, MOMEIIeHUE AJIsl IPOBEACHUS TEKYIIEeTO KOHTPOJS M MPOMEXKYTOUYHON aTTecTaluu;
634034, Tomckas obnacts, T. Tomck, Bepmununa ynuna, 1. 74, 222 ayn.

Onucanue UMeroLerocss 000pya0BaHuUs:

- Komnrerorep Intel(R) Core (TM)2 CPU;

- [TpoexTop Beng;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- Google Chrome;

- LibreOffice;

- Microsoft Windows XP;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieueHue Jisl JJa0opaToOpPHBIX padoT

JlaGopaTopust BOJHOBOIM ONTHKHU: yuyeOHAst ayAUTOPUS JJI IPOBEACHUS 3aHATHI MPAKTUUECKOTO
TUNA, yueOHas ayAUTOpUs AJIsl IPOBEACHUS 3aHATUH J1abopaTtopHoro tumna; 634034, Tomckas o0nacTs, T.
Tomck, Bepmmnauna ynuna, a. 74, 210 ayn.

Omnucanue UMeEroNIerocs 000py0BaHUS:

- Monoxpomatop - 9 wr.;

- McrouHuk cBeTa criekTpa pTyTH - 6 IT.;

- McrouHuk cBeta cekTpa BoJopoJa - § IIT.;

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

- MarautHo-MapKepHas J0CKa;

- Kommuiext cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

JlabopaTopusi 3JIEKTpUYECTBA U MarHeTusMa: ydeOHas aylIUTOpUs IJIsl IPOBEICHHUS 3aHIATHUH
MPaKTUYECKOro THMa, yueOHas ayAuTOpHUs JUIsl IPOBEICHUs 3aHATHI labopaTtopHoro Tumna; 634034,
Tomckas obnacts, r. Tomck, Bepimnunna ynuna, 1. 74, 219 ayn.

Omnucanue UMeEIoIerocs 000py0BaHUS:

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

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

- Konrpomnep usmepennii - 12 mr.;

- MarauTHO-MapKepHas J10CKa;

- Kommuiekt cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[Iporpammuoe obecnieueHue:

- ASIMEC;

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer norpemnocreit pu3NUECKUX U3MEPEHUH;

JlaGopaTopusi TEpMOJMHAMUKH: yueOHasl ayAUTOPHS AJIA NMPOBEACHUS 3aHITHH MPAKTHUYECKOTO
TUINa, yueOHast ayAUTOpUs AJIsl IPOBEACHUS 3aHATUH 1abopartopHoro tumna; 634034, Tomckas o0nacTs, T.
Tomck, Bepmmnauna ynuna, a. 74, 223 ayn.

Omnwucanue UMeEIOIerocss 000py0BaHUS:

- JIaGopaTOpHBI MakKeT 10 TEPMOJAMHAMUKE - 6 IIT.;

- MarauTHO-MapKepHas J10CKa;

- Kommuiext cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[Iporpammuoe obecnieueHue:

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer norpemnocreit puU3NUECKUX U3MEPEHUH;
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JlabopaTopusi KBaHTOBOM (pu3MKH: yueOHasl ayJUTOpHUS AJis MPOBEACHUS 3aHATUN MPAKTHUYECKOTO
THUIA, y9eOHas ayAUTOPHs JIJIs IPOBEJCHUS 3aHATHI J1abopaTtopHoro Tuma; 634034, Tomckas o6nacTs, T.
Tomck, Bepminnanna ynuia, a. 74, 229 ayn.

Onucanue UMeroIerocs 000pya0BaHuUs:

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

- MaruuTHo-MapKepHas J0CKa;

- KommuiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer morpemnocTeit GpU3NUECKUX H3MEPEHUH;

JlabopaTtopusi MEXaHUKU U MOJIEKYJISIpHOU QU3UKH: yueOHasi ay TMTOpUs JIJIsl POBEICHUS 3aHATUI
MPAaKTHYECKOTO THUIA, ydeOHas ayauTOpHUs s MPOBEACHUS 3aHATUN abopaTopHoro tuma; 634034,
Tomckas o6macte, T. Tomck, Bepmmanna 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.;

- Konrpomnep usmepenuii - 10 mir.;

- MaruuTHO-MapKepHas J0CKa;

- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmMHoe obecrieueHue:

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer morpemnocTeit GpU3NUECKUX H3MEPEHU;

JlabopaTopus na3epHOW ONTUKU: yueOHast ayIUTOPUS AJA MPOBEIACHUS 3aHATUN MPAKTUYECKOTO
THUIIa, y9eOHas ayAUTOPpHs JIJIs IPOBEJCHUS 3aHATHI 1abopaTopHoro Tuma; 634034, Tomckas 061acTs, T.
Tomck, Bepmnnauna ynuia, a. 74, 235 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- 'eOHEOHOBBIN J1a3ep - § WT.;

- OnTryeckas CKambs ¢ IPUHAAIEHKHOCTSIMU - 8 IIT.;

- MaruuTHoO-MapKepHas J0CKa;

- KommuiekT cnenuanu3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.4. MaTepua/ibHO-TEXHNYECKOE U MPOrpaMMHOe o0ecreuyeHue 1Jisl CAaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIACCHI),
PacoN0KEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, a. 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 o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.

Omnucanue UMeEIOIEerocss 000pPy0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTU «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeny TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.
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8.5. MaTepuaibHO-TeXHHYEeCKOe o0ecneyeHue TUCIUIIMHBI IJIs1 JIMI] ¢ OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHME AUCIUILIMHEI JIUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3I0POBbSI M MHBAIUIAMHU
OCYIIECTBIISIETCS C UCTIONIB30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOr0 Ha3HAYEHUSI.

[Ipu 3aHATUSAX ¢ OOyYaOUIMMHCA C HAPYUIEHHSIMH CJyXa MPEIyCMOTPEHO HCIOJIb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB M JPYTHUX TEXHUUYECKHUX CPEJICTB
npueMa/nepenayu yueOHoi nHGopManuu B JOCTYMHBIX opMax, MOOUIEHON CHUCTEMBI MPENoAaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAUIHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOM 3aHMMAIOTCs OOyUaromuecs ¢ HapylIeHueM ciayxa, 000pyaoBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOU, SJIEKTPOHHOU TOCKOU, MYJIbTUMEIUMNHOU CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00YUYAIONIMMUCS C HAPYLIEHUSIMHU 3PEeHUs TMPEIYCMOTPEHO UCIOIb30BAHUE B
JMEKIUOHHBIX U y4EOHBIX ayJAUTOPHUSX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WM claiijia Ha SKpaHe) MPH MOMOIIHM BUACOYBEIUUHUTENEH 11 KOMPOPTHOTO
MIPOCMOTpA.

[Ipu 3aHsATHSAX ¢ OOYyYAIOMIMMHCS C HAPYUHIEHHWSIMH ONMOPHO-ABUTaTeJbLHOIr0 ammapara
HCTIONB3YIOTCS allbTePHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMALMU U APYyrue TEXHUYECKUE CPEeACTBa
npueMa/mepenadn yueOHoi nHGOpMaIMU B JOCTYMHBIX opMax, MOOUIBHON CUCTEMBbI OOyUEeHUS IS
TOJE ¢ MHBATUIHOCTBIO.

9. OI[eHO‘IHBIe MaTepuajJbl U METOANYECCKUEC PEKOMCHIAIIUH 110 OPraHM3allui U3yYCHUSA
AUCHUITJIMHbI

9.1. Conep:xaHue OLIeHOYHBIX MAaTEPHAJIOB JIsl TEKYIIEer0 KOHTPOJIS
U MIPOMEKYTOYHOM aTTeCTAHH

Jlnst oueHku cteneHu chOpMUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCHUIIIUHOMN
KOMITETEHIINI UCIIOJIb3YIOTCS OLICHOYHbIE MaTepualbl, pecTaBlIeHHbIe B Tabuuie 9.1.
Ta6mmma 9.1 — @opMbI KOHTPOJISI M OLICHOYHBIE MATEPUATIBI

Haspanus pasaeinos (Tem) PopmHpyemEIe ®opmbl KoHTpost |OueHouHble MaTepuaisl (OM)
JUCLIUIIAHBI KOMIIETEHIIUU
1 Mexanuka OIIK-1, OIIK-2 |3amura otyeta o |IIpumepHsbIil nepeyeHb

nabopatopHoit BOIPOCOB TSI 3AIUTHI

pabore 71a00paTOPHBIX pabOT

Komnoxsuym IIpuMepHBIil IepeyeHb
BOIIPOCOB ISl KOJUIOKBHYMa

KoHnTtponbHas [IpumepHBIil nepeueHb

pabora BapHaHTOB (3aaHUI)
KOHTPOJIbHBIX paboT

JlaGopaTopHas Tembl 1abopaTopHBIX paboT

pabora

TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN

OK3aMeH [Iepeuenb 7K3aMEeHALIMOHHBIX
BOIIPOCOB
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2 MonexynsipHasi pU3UKa 1 OIIK-1, OIIK-2  |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-2  |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-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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5 BoyiHOBas 1 KBaHTOBas
OIITHKA

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

TBEPJOTO Tella

6 AToMHas Qu3HKa, FIIEMEHTHI
KBaHTOBOI MEXaHUKU U PU3UKU

OIIK-1, OIIK-2

3amuTa otdyera mo |IIpumepHslil nepedeHb
nabopaTopHOH BOITPOCOB JIJIS 3AIUTHI
pabote 71a00paTOpHBIX padoOT
KonnokBuym [IpumMepHbIii TEpeUeHb
BOIIPOCOB ISl KOJJIOKBHYMa
KonTponbsHas IIpuMepHBIil IepeyeHb
pabota BapUaHTOB (3a4aHUN)
KOHTPOJIbHBIX padoT
JlaboparopHas Temb!r mabopaTopHBIX padoT
pabora
TectupoBanue [IpuMepHbIii IEpeUeHb
TECTOBBIX 3a/laHUM
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX

BOITPOCOB

[Ixana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpuBeJeHa B Tabnuue 9.2.
Tabnuna 9.2 — Illkama oneHkn cHopMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHUS IO

JAUCLUIIIINHE
®dopmynupoBKa TpeOOBaHU K CTETICHH C(OPMHPOBAHHOCTH
Ornenka banner 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMATHHOMU | UITU ()parMeHTapHBIC YMEHUN UIu HABBIKOB WJIN
CYMMBI 0aIOB 3HAHUS YaCTUYHO (dbparmMeHTapHbIE
OCBOEHHOE MpUMEHEHUE
yMEHUe HAaBBIKOB
3 ot 60% 1o o0mye, HO He B 1I€JIOM YCIICIITHO, B IICJIOM
(YIOBJIETBOPUTEIIHHO) 69% ot CTPYKTYPUPOBAHHbBIE HO HE YCIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHCTEMAaTUYECKH | CHCTEMaTUYECKOe
CYMMBbI 0aJJIOB OCYIIECTBIISIEMOE pUMEHEHHE
yMeHHue HaBBIKOB
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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 HAa YPOBHE OPUEHTHPOBAHMA, ITpeicTaBieHuil. OO0yuarouuiics 3HaeT
OCHOBHbI€ NPU3HAKU WM TEPMHUHBI U3y4aeMOTI'0 3JIEMEHTa COACPKAHMS, X
OTHECEHHOCTb K ONPEAEICHHON HayKe, OTPAciIH Wi 00bEKTaM, y3HaeT B
TEKCTax, U300paKEHUAX UM CXeMaX U 3HAeT, K KAKMM HCTOUYHUKAM HY>KHO

oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

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

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

S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1. 1. Touka gBUXETCS W3 IEHTpa CIUPAIH C pAaBHOMEPHO yOBIBAIOIIEH 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 YCKOPEHHE
2. MOMEHT UHEPIMH U MOMEHT UMITyJIbCa
3. yrioBas CKOPOCTh 1 MOMEHT HHEPLIUU
4. yrinoBasi CKOPOCTb U MOMEHT UMITYJIbCa

3. BenuunHa MOMEHTA UMITYJIbCA TEJla U3MEHSETCS C TCUCHHEM BPEMEHHM 10 3aKkoHy L=t(t+2) (B
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enquannax CHU). Eciu B MOMEHT BpeMeHHU 2 ¢ YIJIOBO€ YCKOPEHUE COCTaBIsAeT 3 paa/c’2, To
MOMEHT uHepiuu Tena (B eqununax CH) pasen ...
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 [IX), paBHOE ...
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. yBenuuuTcs
2. HE U3MEHUTCA
3. YMEHBIIUTCA
4. ny1st OTBETa HEJIOCTATOYHO JTaHHBIX

6. Bo ckonbko pa3 yBeIUUMUTCS CpeIHEKBagpaTHuecKasi CKOPOCTh MOJIEKYJI U€aTbHOTO Ta3a Mpu
MTOBBIIICHUH a0COIOTHOM TeMmepaTypsl B 4 paza?
BapuaHTbl OTBETOB:
1. He n3menuTcs
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 NPUTSHKEHUS MEKY MOJIEKYJIaMHU
2. KHHETUYECKOM SHEPTUH MOJIEKYI
3. CHJIBI OTTAJIKUBAHUS MEXy MOJIEKYJIaMU
4. TOTEHIUAIBHOW YHEPTUH B3aUMOACHCTBUS MOJIEKYJ

8. JlJ1st N30IMPOBAHHON CUCTEMBI B PABHOBECHOM COCTOSIHUM YHTPOMUS CUCTEMBI. . .
BapuaHTbl OTBETOB:
1. MuHMMaNIbHA
2. MakcUMaJlbHa
3. umeeT cpeiHee apuPpMEeTHUECKOe 3HAaUCHHE
4. uMeeT OTpHULATEeNIbHOE 3HAUCHUE

9. BekTop Hamps’)KEHHOCTH 3JIEKTPOCTATHUYECKOIro MOJIsl, CO3JaHHOrO MEXAy OOKIagKkaMu
IUIOCKOTO KOH/IEHCATOpa HalpaBJieH. ..
BapuaHTbl OTBETOB:
1. oT oTpHuIIATEIHLHOM OOKIIAIKH K TIOJIOKUTEIILHON
2. B CTOPOHY BO3pacTaHus MOTEHILIMaIa
3. mapajuieapHO OO0KJIaKaM
4. B cTOpOHY yObIBaHUS MOTEHIMAIA

10. Toyeunslii 3apsia +q HAXOAUTCS B LIEHTpe chepruueckor moBepxHocTr. Ecinu 1o0aBuTh 3apsia —q

BHYTpPb C(hepUUecKOil MOBEPXHOCTH, TO OTOK BEKTOPa HAMPSHKEHHOCTU 3JIEKTPUUYECKOTO MO
4yepe3 MOBEPXHOCTH CepHl. ..
BapuaHTbl OTBETOB:
1. yBenuuuTcs
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1.

12.

13.

14.

15.

16.

17.

18.

2. YMEHBIIUTCS

3. paBeH HYJIIO

4. He U3MEHHUTCA

MarsnuTHbIN TOTOK CKBO3b KAaTYIIKY, COCTOSIIYIO U3 10 BUTKOB, H3MEHSIETCS 10 3aKoHy D=t(2-
t) MB6. Uemy paBua 3/|C mHayKnuu, BO3HUKAIONIAsl B KaTyIIKE B MOMEHT BpeMeHH t=3 c?
OTBeT NpeacTaBUTh B MHJIUBOJIbTAX.

BapuaHTbl OTBETOB:

1.40

2.10

3.20

4.30

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

BapuaHTbl OTBETOB:

1. npsimas

2. mapaboia

3. cnupaib

4. OKpy>KHOCTh

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

BapuaHTbl OTBETOB:

1. Dueprus (W) nponoprimoHanbHa aMIuIATYE (A) B 4-0if CTETICHH

2. Dueprus (W) nponopuroHaabHa aMIuIUTy e (A)

3. Dueprus (W) nmponopiimoHaibHa KBapaTy aMILTATY 6! (A)

4. Oueprus (W) nponopuroHanabHa aMIuiuTy e (A) B 3-0if cTeneHn

EMKOCTB KONe6aTeIbHOTO KOHTYpa paauonepeaaTunka yMensuman ¢ 1000 o 250 nd. Kak npu
ATOM M3MEHMUJIACH JIIMHA U3JTy4aeMbIX JIEKTPOMAarHUTHBIX BOJIH?

BapuaHTbl OTBETOB:

1. ymensmmnace B 4 pasa

2. yMeHbIIUJIACh B 2 pasza

3. yBenuumiiach B 4 pasza

4. He U3MEHUIIACh

IIpu pe3onance...

BapuaHTbl OTBETOB:

1. pe3ko pacreT 4acTora KojaeOaHui

2. Kosie0aHus 3aTyXaroT

3. yacToTta KoJieOaHUH paBHA HYJIIO

4. coBmagaeT 4yacToTa COOCTBEHHBIX U BBIHYKJACHHBIX KOJeOaHUN

Kak Ha3bpIBalOTCs BOJIHBI, B KOTOPBIX KOJIEOAHUS YaCTHULl MPOUCXOMAST B NEPHEHIUKYIISIPHOM
IUIOCKOCTH K HAMpaBJIeHHUIO paclpOCTPAHEHUS BOJIH?

BapuaHTbl OTBETOB:

1. nonepeunsbie

2. IpOJI0IbHBIE

3. coOCTBEHHbIE

4. KOrepeHTHbIE

[Ipu mabmonenun nHTepdepeHnuu GuoneToBoro ceera B onbiTe KOHra paccTosHue Mexmay
COCEHUMHU TEMHBIMH MOJIOCAaMH Ha 3KpaHe paBHO 2 MM. Eciu nuctounuk ¢uoneToBoro csera
3aMEHUTh UCTOYHMKOM 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 HUKOJISIMHU, B PE3yJIbTAaTEe YETO IIOCKOCTh MOJISIPU3allMd MOHOXPOMAaTHYECKOTO
cBera noBepHynack Ha yroa 30 rpaaycoB. [lone 3peHus nmojaspuMeTpa CTaHET COBEPLICHHO
TEMHBIM [IPH MUHUMAJILHOM TOJIIMHE (B MM) IJIACTUHKH, PaBHOM ...
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BapuaHTbl OTBETOB:
1.2
2.4
3.6
4.8

19. Ha nunadparmy ¢ KpyriabiM OTBEPCTHEM PAIUYyCOM 2 MM TaJaeT HOPMaJbHO TMapajelbHBII
My40K cBeTa AjAuHOW BoaHbI 0,5 MkM. Ha myTu nydel, nmpoumeamunx yepe3 oTBEpCTHE, Ha
pacctossHuu 1 M momemarT 3kpaH. B orBepcTtum nmadparmel s TOUKH Ha dKpaHe
YKJIaIbIBAIOTCS 30H Openens.
BapuaHTbl OTBETOB:
1.8
2.4
3.9
4.5

20. ITo mepe HarpeBaHHs TeJla €ro CBEUCHUE U3MEHSETCS cieayronuM odpasom. [Ipu komHaTHON
TeMIlepaType CBeUeHHe B BUIUMON 00JacTu crnekTpa He Habmogaetcs. [lo mepe moBbieHus
TEeMIIepaTypbl T€JI0 HAUYMHAET CBETUTHCS MAJTIMHOBBIM LIBETOM, MEPEXOASIIUM B KPACHBIN IIBET
(I'xpacHoe kaneHnue! ), a 3aTeM B Oenblii ([ /0enoe kaneHue! ). 3aKOHOMEPHOCTH U3MEHEHUSI
[[BETa CBEUEHHUS TeJa MIPU HarpeBaHUU OOBACHAIOTCA
BapuaHTbl OTBETOB:
1. 3akonom Credana-bonbmana
2. 3akoHoM Kupxrodga
3. U3 IpUBEICHHBIX BAPHAHTOB HET BEPHOTO
4. 3akoHaMHM cMmeleHns Bruaa

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

Cnucok 3K3aMeHaIlMOHHBIX BOIIPOCOB:
1 MexaHuKa.
KunemaTuka noctynaTebHOTO JIBHKEHHUSL.
KunemaTuka BpamaTeabHOTO IBHKCHHUS.
JlnHaMuKa MaTepUaJIbHOU TOYKHU.
Kunernyeckas sneprus. Pabora u MOITHOCTS.
KoncepBaruBHbie cuibl. [loTeHIIManbHast SHEPTHU, CBSA3b MEXAY MOTEHIIMATbLHON YHEPTUEN U
CHJION.
OcCHOBHOE ypaBHEHHE AWHAMUKHU BPAIIATEIbHOTO JIBHKEHHS OTHOCUTEIBHO HEMOJBUKHOU
TOYKH.

7. YpaBHEHUE JMHAMUKH BPallaTEIbHOIO IBUKEHUSI OTHOCUTEIBHO HEMOABUKHOU OCH.

8. MowmeHT nnepuuu, teopema lllreiinepa.

9. 3aKoH COXpaHEHHS] MEXAHUYECKOUN SHEPrUHu.
10. 3axoH coxpaHEHMs] MOMEHTa UMITYJIbCA.
2
1
2
3

Nk W=

a

MornexymsipHas pU3MKa U TEPMOJIMHAMHKA.
Buytpennss sHeprus. Ternora u padora. [lepBoe Hayano TepMoIMHAMHKH.
Knaccuueckue ctatucTiky (QyHKIHS pacripeneneHuss MakcBesa).
Haubonee BeposaTHasi, CpeHsst KBaJpaTUUHAs U CPEeIHsA apudMeTHIecKass CKOPOCTH MOJIEKYJIT
rasa.
bapomerpuueckas ¢popmyna. Pacnpenenenue bonpimana.
Tennoémkocts raza. ®opmyiia Maitiepa.
YpaBHEHHE COCTOSIHUSA UIECANBHOIO rasa. M3omnpoueccs!.
Anmabarudeckuii mporecc. [lomuTponuueckue mporeccsl.
Oo6parumsrii ukn Kapho.
M3MeHeHne 3HTPONUHN NpU OOpaTUMBIX M HeoOpaTUMBIX mpolieccax. Bropoe Hauaio
TEPMOJAVHAMUKH.
10. Outponus. ®usnueckuii U CTaATUCTUYECKUI CMBICI SHTPOIIUH.
3 DNIeKTpOMAarHeTUsM.
1. Dnexrpuueckoe nojne. HanpsxénHocTh anexkrpuueckoro nosist. Cunossle nuHuu. [IpuHnun
CYIEPIO3ULUH ICKTPUYECKUX TOJIEH.
2. Teopema OcTporpaackoro-I'aycca s BEKTOpa HaNnps>KEHHOCTH dJIeKTpudeckoro mnojst. [lone

A e R
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8.
9.
10.
1.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

OECKOHEYHOM OJHOPOIHO 3aPSHKEHHOMN TIIOCKOCTH.

. [lorenuuan. PaGoTa cui snexkTpocTaTudeckoro mnoss. LIupkynsius BeKkTopa HanpsKEHHOCTH

AIIEKTPOCTATUIECKOTO TTOJIS.
CBsi3p MEXIY HAPSHKEHHOCTHIO DIIEKTPOCTATHYECKOTO TOJIS U TOTeHIanoM. Pacder pazHoctu
MOTEHIIMAJIOB MEXKIy TOYKaMH 1MOJisi (00pa30BaHHOTO OECKOHEUHOU 3apsKEHHOM MIIOCKOCTHIO,
IByMsi OCCKOHEYHBIMHM 3apsDKCHHBIMU TIJIOCKOCTSAMHU, CPEpHUYECKON MOBEPXHOCTHIO,
MIPOBOJIAIIAM IIAPOM).

. [onsipuzanus qu3IeKTPUKOB.
. 3menenue BekTopoB E u D Ha rpaHune pasznena IByX JUAJIEKTPUKOB.
. Pacnipenenenue syiekTpuU4YecKUX 3apsa0B Ha NpoBoJHHKe. Hanpsk€HHOCTH MoJs BOIU3U

MOBEPXHOCTHU 3apsHKEHHOT0 IPOBOIHUKA.
OnekTpoaBmxkymas cuia. O600mEHHBIN 3akoH OMa 17151 HEOTHOPOTHOTO yYacTKa IeTH.
Pa6ota, moutHoCTh, 3akoH [[xoynsa-JIenma.

PaszBerBnénnrie nienu. [IpaBuna Kupxroda.

CraThyeckoe MarHMUTHOE 1oJie B Bakyyme. Bektop MarHuTHoM nHaykuuu. 3akoH buo-Casapa-
Jlannaca.

MarnutHoe 1osie KpyroBoro Toka. MarHuTHoe 1moJie ABMXKYIIETocs 3apsa.

3akon Amrnepa. Cuna, IeMCcTBYIOIIAas Ha MPOBOJHUK C TOKOM B MarHUTHOM IIOJIE.

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

DddexT Xomna.

[upkysinusa BEKTOpa MArHUTHOW MHIYKIIHH.

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

MarnutHoe nose B BeuecTBe. HaMarHn4eHHOCTh U HAaPSKEHHOCTh MAarHUTHOTO TOJIS.
MarautHble MOMEHTBI 3JIEKTPOHOB U aTOMOB.

OnekTpoaBMKyIas cuia (3.4.c.) HHayKuuu. [Ipuposa siBieHus 31eKTpOMarHiTHOM WHIAYKIIUH.
SBneHne caMOMHIYyKIMU. B3anmMHas HHIyKIus.

DHeprus MarHUTHOTO MOJIS.

BuxpeBoe anekrpuueckoe noie.

VYpaBHenusa Makceia.

4 KonebaHus ¥ BOJIHEL.

1.
2.
3.

10.
1.
12.
13.
14.
15.

VXN NRALD NS ORI LA

XapaKTepUCTUKH TAPMOHUICCKUX KOICOAHHIA.
CrnoxeHre rapMOHUYECKUX KOJIeOaHMIA.
KBazucranuonapueie Toku. CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KOJeOaHus B KOHType 0e3
AKTHBHOT'O CONPOTUBIICHUS.
CB0OOIHBIE 3aTyXaIOIIKE IEKTPUUECKUE KOJIeOaHHs B KOHTYpE.
BriHyX)aeHHBIC d7IeKTpUYECKUe KojebaHus. SIBienne peoHnanca. [lepemeHHBbIi TOK.
VYpaBHEeHHUs TIIOCKON U CHEepUIECKOI BOJIH.
Hanoxxenne (uarepdepennius) BoiaH. CTOSYHE BOJTHBI.
Dddext Jomnepa mist 3BykoBbIX BoJIH. Ontrueckuii 3 dexr Jomepa.
DNeKTpOMarHUTHbIE BOJHBI.
DHeprus MeKTPOMarHuTHOM BOJTHBI. IHTEHCUBHOCTD U UMITYJIBC JIEKTPOMArHUTHOW BOJIHBI.

BOJ'IHOBaSI 1 KBaHTOBAas OIITHKA.

Nutepdepentus ceera. Merox IOura. [llupuna nonoc natepdepenHunn.
HNHuTtepdepentius npu oTpaxeHUH MPH OTPAKEHUU OT TOHKOW MTPO3PAYHON TUTACTHHKHU.
Konrsna HeroToHa.

Hudpakmus ceera. [punmun [oirenca-dpenens.

Merton 300 @penens. 30HHAs MIACTUHKA.

Judpaxius Ha KpyTJioM OTBEPCTUU U HETPO3PAUYHOM JIUCKE.

Hudpakmus ot mienm.

Judpakmonnas pemeérka.

CrnextpanbHoe pasziioxkenue. Pazpemaronias cnocoOHOCTh pEeIIETKH.

Judpakmus Ha TpOCTPAaHCTBEHHBIX peméTKax. Judpakius peHTTeHOBCKUX JTydei.
[Tonsipuzanusa ceeta. [lonsipuzanus npu OTpaxxEeHUH U IpeJIOMIICHUH. 3aKOH bprocrepa.
[Tonsipuzanus npu IBOMHOM JIy4ENPETOMIICHUH.

3akoH Mamnoca.

TennoBoe uznydyenue. 3akon Kupxroda.

3akoH Credana-bonbimana. 3akoH cMmemenus Buna.
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16.
17.
18.
19.
20.
21.

®opmyina [Inanka.

Buemawnii pororddexr.

®otonbl. OnbiT bote (MeTox coBmaneHuit).

Dddextr KomnrTona.

TopMo3HOE PEHTTeHOBCKOE M3NTyueHue. XapaKTepUCTUYECKOE PEHTI€HOBCKOE U3TyUCHHE.
JlaBiaeHue cBeTa.

6 AtoMHas pu3HKa, DIEMEHTH KBAHTOBOW MEXaHUKH M (PU3UKHU TBEPIOTO TEa.

._.
SN b WD —

11.
12.
13.

14.
15.

16.
17.
18.

19.
20.
21.
22.
23.
24.
25.

(O8]

PN

3aKOHOMEPHOCTH B aTOMHBIX criekTpax @opmyna bansmepa.

OnemeHnTtapHas Teopust bopa. OnbiT @panka u ['epiia.

I'mnotesa ne bpoitns. BoaHoBbIE CBOMCTBA BEMIECTBA.

[TpunHuMn HeonpeaenEHHOCTH.

Bonnosoe ypaBuenue llpenunrepa. ®usnveckuii cMpicn ‘V-GyHKIUN.

KBaHTOBaHUME 3HEPrUHU JIEKTPOHA B OTHOMEPHON MOTEHIIMATILHOU SIME.

['maBHOE U OpOUTAILHOE KBAHTOBBIE YKCIIA.

[IpocTpaHcTBeHHOE KBaHTOBaHKHE (MAarHUTHOE KBAHTOBOE YHCIIO).

Cnun snektpona. Onsit [lTepna u ['epiaxa.

Pacnpenenenue 31eKTPOHOB MO SHEPreTUYECKUM YPOBHAM aToMOB. [Ipunumn [laymnu.

[[InpuHa criekTpadbHbIX JUHUN. TOHKAsI CTPYKTypa CHEKTPATIbHBIX JTUHUM.

Brinyxnennoe nznydenue. Jlazepsl.

OyHKUMSA pacnpereseHus s BBIPOXKIEHHOro raza ¢gpepmuoHoB. OyHKIUA pacnpeaeaeHus
®epmu-/upaka.

OyHKIMSA pacnpeneneHus boze-OlHiTeiHa.

[TonsaTue 0 HOpManbHBIX KoJieOaHusAX pemeTku. CeKTp HOPMaJIbHBIX KOJEeOaHUM 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 ceepxnpoBogumMoctu. KauectBeHHblie monoxkenus: teopun bKIL

CobcTBeHHast MPOBOJUMOCTD MOTYTPOBOIHUKOB.

doTtornpoBoAUMOCTh (BHYTpeHHHUH (HOTOAIDPEKT).

TepMonnekTpuiecKue siBICHUS.

p-n Iepexo/.

9.1.3. IlpuMepHbBIi NepedeHb BOMPOCOB ISl 3a1IUTHI J1a00PATOPHBIX padoT

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

Tena?

Kak yOeauTbcsi B HATMUMU PaBHOYCKOPEHHOTO BpAIIEHUs ?

Kaxk HampaBieHbl OTHOCUTENIBHO APYT Apyra yIjloBas CKOPOCTh U YIJIOBOE YCKOPEHHUE TOUKH,
€CJIN JIMHEWHAsl CKOPOCTh YMEHBIIAETCS CO BpeMeHeM ?

Kakoe nmo xapakTepy IBUIKEHHME COBEpLIAET MaTepualbHas TOYKa, €CJIU HalpaBJCHUE
MT'HOBEHHOM CKOPOCTH V 00pa3yeT C MOJHBIM YCKOPEHUEM a TYIOW yromu?

OT KakuX BEJIMYUH 3aBUCUT YIJIOBOE YCKOpEHUE?

Kak cHM3UTh NOTPENIHOCTh U3MEPEHUA?

Kakoe nBm>xeHMe Tena Ha3bIBAETCs BPALLATEIbHBIM?

Kak HampaBieHbl OTHOCUTENIBHO JIPYT Ipyra yIjoBas U JUHEHHAs CKOPOCTU MaTepUaAbHOU
TOYKH COBEPILAIOLIEN BPALLATEILHOE IBUKEHUE?

3anuuIuTe YpaBHEHUS YCTAHABJIMBAIOIIME CBA3b MEXAY JIUHEHHBIMU MU YTJIOBBIMU
XapaKTepUCTUKaMHU JIJIsl MaTEpUAIbHON TOUYKM COBEPIIAIOIIEH BpalllaTeENbHOE ABHKEHUE?

9.1.4. [IpuMepHBbIii NepeyeHb BONPOCOB /sl KOJUIOKBUYMA

KommokBuyM 1o Mmexanuke. Borpochl.

l.
2.

Kunemartuka. [Toctynarensnoe asuxkenue. [1yTe. [lepemenienue.
CkopocTb: cpeniHss, MTHOBEHHas. Mo1yJib 1 HalpaBJiIeHHE CKOPOCTH.
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20.

21.
22.
23.

. YCKOPCHI/IGI TaHITCHOHWAJIbHOC, HOPMAJIbHOC, ITOJTHOC. YPaBHeHI/IH KHHEMATUKU I

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

. BpamarenbHoe NBUKEHHE TBEPJOTO Teja: YrioBas CKOPOCTh, YIJIOBOE YCKOPEHHUE. Y paBHEHUS

KMHEMATHKH paBHOYCKOPCHHOI'O BpalllaTCJIbHOI'O0 JBUKCHUS.

. LenTtp macc cucteMbl MaTepUalbHBIX TOUYEK. J([MHaMuU4Yeckoe ypaBHEHUE IBUKEHHUS LIEHTpa

Macc.

. Jlunamuka. 3akonsl HetoToHa. [IpuMeHeHre BTOPOro 3aKOHa.

. Cuna. [Ipunnun cynepno3unuu cuil. Pa3nokeHue cui Ha cocTaBiisitomue. Buabr cu.
. HennepumanbHbie cuctemsl oTcuera. Cuia MHEPIUH.

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

[lenTpobexHas cuna. BausHue neHTpoOeKHOM CHITBI HA CHITY TSKECTH.

Kunernyeckas sHeprust Bpaliaromerocs teia.

MOMEHT CUJIbI 1 MOMEHT UMITYJIbCa OTHOCUTEIBHO TOYKU U OCH.

3aKOH COXpaHEHHsI MOMEHTa UMITYJIbCa. Y CIIOBUSI COXPAHEHUS.

MowmenT unepuuu. Teopema llTelinepa.

3aMkHyTas cucrema. Mmysibc. 3aKOH COXpaHEHUsI UMITYJIbCa.

PaboTa 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 NMHAMHUKHM TOCTYNAaTelIbHO IBHXEHHA. LleHTp Macc. YpaBHeHHUE
JBUKEHHUSI LIEHTpa Macc.

3aKOH COXpaHEeHUs U U3MEHEHUS SHEPTUU B MEXAHUKE.

OcHOBHOE ypaBHEHHUE IUHAMUKH BPAIIaTEIbHOTO JBUKEHHUSI OTHOCUTEIBHO TOYKHU, BBIBO/I.
CBs13b CWJIBI M IOTEHIIMAJIBHON YHEPTUU

9.1.5. IlpuMepHbIii NepedyeHb BAPUAHTOB (3aaHNI) KOHTPOJIbHBIX padoT

Kunemarnka MaTepuagbHOM TOUKH.

1.

5.

MaxoBuk Bpamaics, gaenas 57 o6/c. IIpu TOpMOKEHUM OH Hayall BpalllaThCsl paBHO3aMEAJICHHO
u yepe3 39 ¢ ocranoBmiics. CKOJIBKO 000POTOB CAesiall MaXOBUK OT Hayajga TOPMOXKEHUS /10
OCTaHOBKH?

. C kako¥l HamOOoIbIIECH CKOPOCTHIO JOKEH HATH MOJ JAOXKAEM UYEIOBEK, YTOOBI JOXKIb HE

normnajaji Ha HOTH, €CJIU OH JIEPXKHUT 30HT HA BeicoTe 178 cM Haxa 3eminéil Tak, 4TO Kpal ero
BhICTYyMaeT Brepea Ha 12 cm? Kamnu o as magaioT BepTUKAIbHO cO CKOpocThio 11 M/c.

. Uepe3 CKOIBKO CEKYHJI BEKTOP CKOPOCTHU Teja, OpOIIEHHOro MoJ yriaoM 32°K TOPU30HTY C

HayvalbHOM cKopocThio 11 M/c, OyaeT cocTaBiATh C TOPU3OHTOM yrom 14°7?

OnpenenuThs HaYaJIbHYIO CKOPOCTh, C KOTOPOU TEJIO OpPOIIEHO BEPTUKAIBHO BBEPX, €CIU Ha
BbIcoTe 11 M OHO OBLIO 1BA pa3za C UHTEPBAJIOM BO BPEMEHH 3 C.

C GankoHa OpOCHIIM MSYMK BEpPTUKAIBHO BBEPX C HayalbHOM ckopocThio 18 m/c. Uepes 7 ¢
MSYMK ynai Ha 3eminto. ONpenennuTb CKOpOCTh MAYMKa B MOMEHT yziapa 0 3eMJIIO.

TepMmoauHamuka

1.

2.

Outponusa 8 moneit kucnopoaa 367 Jx/K. B pesynbprare H30TEpMUYECKOTO pacIIupEeHUst 00bEM
ra3a ypeauuwics B 3 pa3a. OnpenennTs 3HTPONHIO KUCIOPOAa B KOHEYHOM COCTOSIHUU.

CraTuctudyeckuii Bec (TepMOAMHAMHUUECKas BEPOATHOCTb) HEKOTOPOTO COCTOSHHUSA
TepMoJAMHAMHUUECKO cuctembl paBeH exp(1025). Uemy paBHa SHTPONHUS CHUCTEMBI B 3TOM
COCTOSIHUU?

B Turne snekTpuyecKMM TOKOM HarpeBaeTcsi KyCOK ojoBa. MOIIHOCTh HarpeBaTes
oCcTOsIHHA. 3a 9 MuHyT os0BO Harpesoch oT 305 K no 360 K. Yepe3 ckoiapko MUHYT IOCIE
ATOTO OJIOBO pacCIUIaBUIOCH? YnenbHas TemnoéMkocTh osnoBa 232 Jx/(krxK), Temmora
nnasiaeHus 5,86-104 [Ix/kr, temneparypa miasienus 505 K. Temno€MKocThiO THUTIISA
npeHedpeub. krxK
Bpruncnaute yaeiapHyH0 TEIUIOEMKOCTh MPU MOCTOSIHHOM JaBJIE€HUU JJIs ra3oBOil cMmecH,
coctosiien u3 12 r a3ora u 26 r aprona. ['a3bl cUMTaTh HI€ATBHBIMHU.

. Cmemanu Boay maccoil 2 xr npu temneparype 298 K ¢ Bojoil maccoit 6 Kr npu temneparype

352 K. HaliTu u3MeHEHHE >HTPOINHUHU BOJbI, IPOU3OLIEIEE B PE3YyJbTATE CMEIIMBAHUA.
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VY nenpHas TEIOEMKOCTH BOIbI paBHa 4,18 kJx/(krxK).

DneKTpOMarHuTHas HHAYKIHS

1. ITo oOMOTKEe coleHOMa UHAYKTUBHOCTRIO 259 MI'H Teuét Tok cuioit 26 A. Onpenenutsb
SHEPrUI0 MAarHUTHOTO TIOJISI COJICHOUIA.

2. OOMOTKa TOpOHUJia C HEMAarHUTHBIM CEPJCUYHUKOM UMeeT 68 BUT/cM. OnpenenuTh MIOTHOCTh
SHEPTUH TI0JIS, €CIIU TT0 OOMOTKE TEUYET TOK CHIIon 22 A.

3. B npoBoj0YHOE KOJIBIIO, MPUCOECIMHEHHOE K TalIbBAHOMETPY C CONMpoTUBIeHHUEM 83 OwM,
BCTaBWJIM MAarHHUT, BCJIEACTBHUE YErO CTPEJIKA raJibBAHOMETpA OTKJIOHWIACH Ha 47 nen. Kakoi
MarHUTHBIM MOTOK CLIETJIEH C MOJIIOCOM MarHuTa, €cli MOCTOsSIHHAs TajibBaHOMeTpa paBHa 30
MkKu1/nen? ConpoTuBIeHHEM KOJIbIIa ¥ IPOBOAOB MPEHEOPEYb.

4. B oaHOpOgHOE MarHUTHOE MOJIE MOMENIEHA KaTylka, umeromias 61 BUTOK, Tuiomaab ceyeHus 6
MM2, a € 0Chb napajuiesibHa JUHUAM noJid. [Ipu noBopote karymku Ha 180° BOkpyr auamerpa
mo e€ oOmoTke mpoTtekaet 3apsan 6 MkKn (comporuBinenue nenu 19 Om). Onpenenuts
MHAYKIHIO MATHUTHOTO TMOJIS.

5. Karymka u3 792 BUTKOB, IIomaapio 92 cM2 Kaxapli, IPUCOCIUHEHA K IPUOOPY IJIs
n3MepeHus 3apsana. Karymka noMmenieHa B OTHOPOAHOE MarHUTHOE ToJjie ¢ UHAYKIuen 7388
MKTJ Tak, 4TO JUHUM OISl MEPHEHIUKYIJISIPHBI TI0IaaM BUTKOB. HailTu 3aps, npoTekarouuii
yepe3 npulop Mpu NMepeMenieHnH KaTyluIku B IpocTpaHcTBO Oe3 nojis. ConpoTuBIeHUE LEeNU
paBHO 29 OMm.

KonebGanus u BoJIHBI

1. MarepuanbHas TOYKa COBEpLIAET rapMOHUYECKHE KOJieOaHus, IPU 3TOM €€ MOJIHAs SHEeprus
paBHa 6,42x10-3 [I>k, a JedCTBYIOIIas Ha HEE CUJa MPH CMEIIEHUHU, PABHOM IOJOBUHE
aMniautyasl, paBHa 3 H. OnpenenuTs MakCUMalbHOE CMEUIEHUE TOYKH OT MOJOXKEHUS
paBHOBECHSI.

2. KonebaTenbHbIIl KOHTYpP COCTOUT U3 KOHJEHcaTopa ¢ EMKOCTHIO 3,19%x10-7 @ u kaTymiku ¢
MHAYKTUBHOCTHIO 1,77%10-3 I'n. Ha Kakyto QJWHY BOJIHBI HACTPOEH KOHTYpP? AKTHUBHBIM
COIMPOTHUBIIEHUEM KOHTYpa NpeHeOpeyb.

3. JlobpoTHOCTh KOJeOaTeaIbHOTO KOHTYpa paBHa 4,85. OmpenenuTe OTHOIICHHE YaCTOTHI
COOCTBEHHBIX KOJICOAHUH K YaCTOTE 3aTyXaIOMUX KOJIeOaHn KOHTYpa.

4. ABtOomMOOuMIBL Maccoi 1661 Kr mpu IBUKEHUU MO peOPHCTONW AOpOre coBepIiIaeT
rapMOHHYECKHE KOJIeOaHusl B BEPTUKAIBHOM HampasieHuu ¢ neproaoM 0,355 ¢ u ammiuTynon
30 cm. Onpenenute MakKCUMalbHYIO CUIIY JABJICHHS, AEHCTBYIOLIYIO HA KOKAYIO0 U3 YEThIPEX
peccop aBTOMOOMIIS.

5. MarepuanpHas ToYKa COBEpIIaeT rapMoHUUYEeCKue KosieOanusa. [Ipu cmemeHun TOYKHA OT
MOJIOXKEHHUSI 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 BPEMEHU OHA HaXOAMWJIACh B MOJIOKEHUH PAaBHOBECHSI.

TernnoBoe U3nydyeHue

1. Temmnepatypa abcomoTHO 4€pHOTO Tena Bo3pocaa oT 762°C go 1532°C. Bo ckonbko pa3
YBEJIMYUIIACh €T0 SHEPreTHYECKast CBETUMOCTh?

2. Bcs noBepxHocTh CosHIIA UCITYCKAET B TEYEHUE OAHOU CeKyHAbl mpumepHo 3,09x1026 Tx
sHepruu B Buje uznydyenus. Onpeaenute B CHU Maccy, exxecekyHIHO TepsieMmyto CoHIeM.

3. llonnas sHeprus, nznydaemas COJHIIEM 3a OJHY CEKYHIY, COCTaBjisieT mpuMepHo 3.6x1026
k. PaccmarpuBas ConHile Kak aOCOMIOTHO YEPHOE TEJIO, ONMPECIUTh TeMIIEpaTypy €ro
nosepxHoctu. Paanyc ConHua npuHsTh paBHbIM 6,9%108 M.

4. Ilpum paboTte >JEKTPUUYECKOW JIaMIIbl HaKaJWBaHUs BOJb(pamMoBas HUTH Harpeiach, B
pe3yibTaTe JJIMHA BOJIHBI, HA KOTOPYIO MPUXOAUTCS MAaKCUMYM M3JIy4YaTeIbHOM CrIoCOOHOCTH
HUTHU, u3MeHunack ot 1252 um g0 1017 um. Bo ckoJibKO pa3 yBeauuuiaach Npu HarpeBaHUU
MaKCUMaJjbHas JIydeucIycKaTelbHas CIOCOOHOCTh BOIbGPaMOBOI HUTH, €CIIH €€ MPUHSITH 3a
4yépHOE TeN0?

5. W3 otBepctus B neun miomaabto 13 cM2 uznydaercs 290 k/x suepruu 3a 12 mun. [Ipunumas,
YTO PETUCTPUPYEMOE U3IIYYEHHE 10 CBOEMY CIEKTPaJIbHOMY COCTaBY OJM3KO K HU3JIYyUYEHHIO
a0CoMIOTHO YEPHOTO Teja, OMPEACIUTh JJIUHY BOJIHBI, Ha KOTOPYIO MPUXOJUTCI MAaKCUMyM
sHepruu uznydeHus. OTBeT 1aTh B HAHOMETpaX.

KBaHTOBass MexaHuKa

1. Haiitu Moaynb MUHUMAJIbHOI'O MarHUTHOI'O MOMEHTA aToOMa BOJOPOJ]a, HAXOMASIIErocs B
COCTOSIHUM C IJIaBHBIM KBAHTOBBIM YHCIIOM N = 7.
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YacTuiia HaXOAUTCS B OJHOMEPHOM IMOTCHIHMAIHLHOM SIIUKE C OECKOHEYHO BBICOKUMU
cTeHKaMHu. HaliTH KBaHTOBOE YHCJIO SHEPTETUYECKOTO YPOBHS YaCTHIIBI, €CIHM WHTEPBAJIbI
SHEPTUHU JI0 COCETHUX C HUM YPOBHEH (BEPXHETO M HI)KHETO) OTHOCATCS Kak 2.18:1.57.

3. Yactuma maccoit 9.1x10-31 kr HaXOAUTCSA B OJHOMEPHOM MOTEHIIMATBHOM SIIHUKE IUPUHON §
HM ¢ OECKOHEYHO BBICOKMMU CTeHKamMH. HaiiTu B 5B sHepruro 4acTHIlbl, €CJIU OHA HAXOIUTCS BO
BTOPOM BO30YKJIEHHOM COCTOSHUMU.

4. Yactuua nomenieHa B OJHOMEPHBIM MOTEHUHUANbHBIA SIUK IMIUPUHON a. Beruuciauth
OTHOIIIEHHWE BEPOSTHOCTEW HAXOXIACHHUS YACTHUIBI B OCHOBHOM COCTOSSHUU U BTOPOM
BO30YXJIEHHOM COCTOSIHUM BO BTOPOM TPETH SIIIHKA.

5. Yactuua maccoit 9.1x10-31 kxr HaXOAUTCSA B OJJHOMEPHOM MOTEHIMAIBHOM SIIMKE ITUPUHON a

= 0.12 HM, HaiiTH B 3B pa3HOCTH PHEPruil 4eTBEPTOro U 6-ro IHEPTETUUECKUX YPOBHEU

YACTHIIEL.

9.1.6. Tembl 1aG0paTOpPHBIX padoOT

Kunemarrka paBHOYCKOPEHHOTO BpALICHHS

MOMEHT HHEpLUHU TBEPABIX TEIl.

Junamuka mastHuka ObepOeka

W3yuenue pacrpenenenuss Makcpesia

OnpezneneHye OTHOLICHUS TEINIOEMKOCTEN ra3a MetogoM Kiemana u Jlesopma
W3yueHne 31eKTpoCTaTuYeCcKOro Mo

W3yueHune CBOMCTB AMAICKTPUKOB B I0JIE MNIOCKOTO KOHJIEHCATOpa

M3yueHre MarHuTHOT'O TIOJIsl HA OCH KPYTOBOT'O BUTKA

OnpezneneHue yaenbpHOTO 3apsiia HIEKTPOHa METOJJOM MarHeTpoHa

W3ydeHne 3aTyXarmmux 3JIeKTPOMAarHUTHBIX KoJeOaHui

. V3ydeHue BBIHYX/IEHHBIX 3JIEKTPOMArHUTHBIX KOJIeOaHHUH

. Vzyuenue untepdepeHnu 1a3epHOro U3ydeHHs

. Vzydenue nmudpakuuu 1a3epHOro U3Iy4eHust

. VI3ydeHue TemioBoro u3iay4eHus

. Uzyuenue BHemHero ¢porodddexra

. IIpoBepka cOOTHOIIEHUSI HEONPEACICHHOCTEN st (POTOHOB

. V3ydenue criekTpa u3aydeHus: aTOMOB BOJIOPOIa

. OnpeneneHue MUPUHBI 3aMIPEIICHHON 30HbI MOIYIPOBOIHHUKA 110 TEMIIEPATYPHOM 3aBHCUMOCTH
0o0paTHOTrO TOKa JUoa

[S—
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9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, MPeroiaraliiei caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.

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

B npouecce uzydeHuss TUCUUILIAHBI ISl Ty4YIIETO OCBOCHUS MaTepHaia He0OX0IUMO PEryJpHO
oOpamaTbCcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIEeTOCTYTHBIMU UHTEPHET-TIOPTaIaMU, COAEPKAIIUMHU
HAayYHO-TIONMYJSIPHBIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

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

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

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh WHAUMBUIyaIbHbIE KOHCYJIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
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TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anmucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

KypHAaJIe M0 TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

3/10POBbsI H HHBAJINI0B

Juis nun ¢ OrpaHUYEHHBIMH BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHbBIE OLICHOYHBIE MaTepHaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomoaHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJIOB

Kareropuu o6yuaroniuxcs

Bupl 7onMOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEeHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSIMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHANBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCHbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHvyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOJS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJIaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;

— B I1€YaTHOW (hOpMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHMUS C UCTIOJIL30BAHUEM CYPIOIEPEBO/IA.
.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEM Ha

MOJATOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOMPOCHL. jisi Takux oOydaromuxcs mperycMaTpuBaceTCs
JocTymHas popMa MpeJoCTaBICHUS OTBETOB HA 33aJJaHMUs, & IMECHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— Ha0Op OTBETOB C MCIIOJIb30BAHMEM YCIIYT aCCHUCTEHTA,;

— MPEJICTABJIICHUE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTATOB OOYYCHHUS JIMII C OTPAHMYCHHBIMH BO3MOXKHOCTSIMHU
3I0POBBSl ¥ MHBAIM/IOB [0 TUCIMILIMHE MPEIyCMaTPUBAET MpenocTaBieHue nHdopmanuu B Gopmax,
aIaNITUPOBAHHBIX K OTPAaHMUYCHUSAM HX 30POBbS H BOCHIPUATHS HH(DOpMALINK:

JL1s1 SN ¢ HApYIIEeHUsIMH 3PeHus:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B [1€YaTHOW (hOpMe YBEIUICHHBIM IPUPTOM.

JI1s1 JIMIL ¢ HAPYHIEHUsIMU CJIyXa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.

JI1s1 JIMIL ¢ HApYIIEHUSIMHU ONIOPHO-IBUTaTEIbHOI0 anmnapara:
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— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHHBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TaIOB.
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