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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. JlaTh anekBaTHOE COBPEMEHHOMY YPOBHIO 3HAaHUI MPECTABICHUE O HAYUYHOU KapTUHE MUpA.

2. Chopmuposats y cryaeatoB TYCVYPa nenoctHoe npeactaBieHne o GU3NIECKUX MpoIeccax u
SBJICHUSX, IPOTEKAIOIINX B IPUPO/IE.

3. CdhopmupoBaTh CIOCOOHOCTH pemaTh 3aAa4i NTpodecCHuoHaTbHON IeATeTbHOCTH Ha OCHOBE
MIPUMEHEHHS €CTECTBEHHOHAYYHBIX 3HAHUM.

4. ChopmupoBaTh COCOOHOCTH MPOBOAUTH U3MEPEHUS U HabOmroneHus, oOpabaTeiBaTh U
MIPEJICTABIAThH SKCIIEPUMEHTAIBHBIE TaHHBIC.

1.2. 3agauy AUCHUILIUHBI

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

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

3. OcBoeHuE CTYJEHTaMU METOJIOB OLIEHOK MOPSAAKOB (PU3NUECKUX BETUUHH.

4. OcBoeHHe CTyICHTaMH METOJIOB ITPOBEICHHS U3MEPEHUN U HAOIIOACHHH.

5. OcBoeHHE U TOHUMaHHE CTYIEHTAaMHU METOJOB 00OpabOTKM U MpeaAcCTaBICHUS
9KCIIEPUMEHTAJIBbHBIX TaHHBIX.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Yactp O61oka quctuiuind: O0s3aTebHast 4acTh.

Monynb aucuumuine: Moysib yKpYIHEHHOM IpyIbl CIEMUANbHOCTEH U HampaBieHui (general
hard skills — GHS).

HNunexe nuctumaunel: b1.0.02.10.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BATEIbHBIX
TEXHOJIOTH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCIUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMnereHInu 1 HHAUKATOPBI UX JOCTHIKEHUS

NHaukaTopsl TOCTHKEHUS [Inanupyemsie pe3ynbTaThl 00yUYeHUs 110
Komnerenuus
KOMITETCHIIUH JTUCLUTIIINHE
YHuBepcajibHble KOMIIETCHIIMT
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
OIIK-4. Cniocoben OIIK-4.1. 3HaeT OCHOBHBIE 3HaeT OCHOBBI (PU3UKH
MIPUMEHSATD buznyeckue 3aKOHBI,
HE00XO0IUMbIE bu3nYECKyI0 CYITHOCTh
dbuznyecKkre 3aKOHbl U |SIBJICHHUM U MPOLIECCOB
MOJENIH I pEUICHUA OIIK-4.2. YMmeeT Bnageer HaBBIKAMH UCIOIbL30BAHUS
3a4a4 HCIOJB30BaTh MaTeMaTUIECKUX MOJelIel
npodeccuoHanbHON MaTeMaTHYeCKHE MOJIeIN
ACATCIILHOCTH du3nUecKux SABICHUN U
MPOIIECCOB
OIIK-4.3. Braneer 3HaeT NPUHLIUIIBI U METO/Ibl pEIICHUS
MPaKTUYECKUMH HaBbIKAMHU bu3HYecKuX 3a71a9
peuIeHus TUTTOBBIX
MPUKIIATHBIX (PU3HIECKUX
3aj1a4
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OIIK-11. Crocoben
IPOBOJIUTH
9KCHEPUMEHTHI 110
3aJaHHON METOJHNKE 1
00paboTKy HX
pe3yIbTaToB

OIIK-11.1. 3naer meToauKH
00pabOTKHU U OLICHKHU
JIOCTOBEPHOCTH PE3YJIbTATOB
U3MEPEHUU

Bnaneer Mmeronamu oOpabOTKU M OLIEHKU
OKCIICPUMCHTAJIBHBIX JaHHBIX

OIIK-11.2. YmMeeT cTpouTh
MOJIETN SKCIIEPUMEHTOB MPHU
pelIeHn IPUKIIaTHBIX 3a/a4,
OILICHUBATh MapaMeTphbl
MOJeJICH, OIMCEIBATh U
BBIUUCIIATH XapaKTePUCTUKU
KpUTEPUEB MTPOBEPKU
TUIOTE3, a TAKXKE MPOBOJIUTH
HKCIIEPUMEHTHI,
o0OpabaTeIBaTh U
MPEJICTaBIATh MOTy4YSHHbIE
pe3yNbTaThl

YMeeT CTPOUTH MOJIETTH SKCIIEPUMEHTOB,
MIPOBOJIUTH UX, 00pabaThIBATh U
NPEICTABIATH MMOTyYSHHBIN pe3yIbTaT

OIIK-11.3. Bnaneer
HaBBIKAMU TIPOBEICHUS
HCCIIEIOBAHUN U
IKCIIEPUMEHTOB, OPOPMIICHHS
OTYETOB MPH MPOBEICHUU
pa3paboTok B 00acTu
(YHKIIMOHUPOBAHUS,
pa3BUTHS U 00CCIICUCHUS
UH(POPMALIMOHHOM
Oe3omacHOCTH
ABTOMATH3UPOBAHHBIX CHCTEM

CrniocoOeH MPOBOAUTH UCCIICIOBAHUS U
CTaBHUTb IKCIIEPUMEHTBI, ODOPMIISTH OTYECTHI
NpY TPOBEICHUH Pa3paboTOK B 001acTH
(bYHKIIMOHUPOBAHUS, PA3BUTHS U
obecrieueHust THPOPMAIIUOHHOM
0€e30IacCHOCTH

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYIO0 pa0oTy 00y4aroiuxcsi ¢ npenojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

O6ma${ TPYAOCMKOCTD JUCHUIIJIMHBI COCTABJIACT 7 3a4ETHBIX CIWHUII, 252 AKaJICMHUYCCKUX 4aCOB.

Pacnpe,ueneHI/Ie TPYAOCMKOCTH JUCHUIUJIMHBI 110 BUAAM yqe6H0171 ACATCIIBHOCTU MPCACTABICHO B

tabnuie 4.1.
Tabnuma 4.1 — Tpy10eMKOCTh JUCIHUILIMHBI [0 BUAAM y4eOHOU AesITeIbHOCTH
. Bcero CemecTtpsbl
Bunel yueOHOI nesTeNbHOCTH
4acoB |2 cemecTp|3 cemecTp
KonrakTHas ayguropHasi pa6oTa 00y4arommuxcs ¢ 114 60 54
npenojasarejemM, Bcero
JIeKIIMOHHbBIE 3aHATUS 46 24 22
IIpaxkTrueckue 3aHATUS 44 24 20
JlaGopaTopHbie 3aHITHS 24 12 12
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 102 48 54
BHeayIMTOpHAasi padoTa 00y4yawIMXxcs ¢ mpemnojaaBaresjieM, BCero
IloaroroBka K 3a4eTy 6 6
[ToaroroBka K KOJIIOKBUYMY 18 6 12
[ToaroroBka K TECTUPOBAHUIO 12 6 6
[ToaroToBka Kk KOHTPOJIBHOM paboTe 18 6 12
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[ToaroroBka K 3amuTe OTYETA 10 JJA0OpaTOPHOU paboTe 12 6 6
[ToaroToBka k mabopatopHoOi paboTe, HATMCAHUE OTYETa 36 18 18
IHoaroroBka u capavya 3K3aMeHa 36 36
OO0mas Tpy10eMKOCTh (B 4acax) 252 108 144

Oo6mas TpyroeMKocTh (B 3.€.) 7 3 4

5. CTpykTypa u coaep:kaHue JUCUMILIHHbI

5.1. Pa3nennl (TeMbl) AUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CtpykTypa IUCHUIUIUHBI MO pa3aenam (TeMaMm) W BUJaM y4eOHOU JesTeNTbHOCTH MPUBEICHA B

tabiuue 5.1.

Tabnuma 5.1 — Pa3aenst (TeMbl) AUCHUILINHBL U BUBI YUEOHOH IATEIbHOCTH

HazBanus pasnenoB (Tem) Jlek. | Ilpak. | JIa6. | Cam. Bcelz(é;aCOB dopmupyembie
JUCIUTLIAHBI 3aH., 4| 3aH., 4 | pab. |pab.,u KOMIIETEHIINH
JK3aMEHa)
2 cemecTp
1 Mexanuka 8 6 4 16 34 OIIK-11, OIIK-4
2 MonekynspHas puszmnka u 6 6 4 16 32 OIIK-11, OIIK-4
TEPMOJUHAMHKA
3 DeKTpOMarHeTu3mM 10 12 4 16 42 OIIK-11, OIIK-4
Hroro 3a cemectp| 24 24 12 48 108
3 cemecTp
4 Kone0OaHMs U BOJIHEI 6 6 4 18 34 OIIK-11, OIIK-4
5 BonHOBas 1 KBAaHTOBAS OITHUKA 8 8 4 18 38 OIIK-11, OIIK-4
6 AtoMHas pu3nKa, SJIEMEHTHI 8 6 4 18 36 OIIK-11, OIIK-4
KBaHTOBOI MEXaHUKU U PUUKH
TBEPJOro Tela
Hroro 3a cemectp| 22 20 12 54 108
Hroro| 46 44 24 102 216

5.2. Conep:xanue pa3ienoB (TeM) TUCHHILIMHBI

Coneprkanue pa3iesioB (TeM) TUCHUTLIMHEI (B T.4. TIO JIEKIHUIM) PUBEICHO B Ta0ywmIe 5.2.
Tabmmuma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUTUIMHBI (B T.U. 11O JICKIHSIM)

TpynoeMKoCTb
Hazpanus pazneno |  Copepikanue pa3fenos (TeM) IUCIUILTHHEI (B T.4. 110 (exuHoHHbIe dopmupyembie
(TeM) TUCTUTUTAHBI JICKITHSIM ) H KOMITETEHIIUN
3aHATHA), 9
2 cemecTp
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1 Mexannka

BBenenue. ®usnka B CUCTEME €CTECTBEHHBIX HAYK.
O6mas cTpykrypa kypca pusuku. Mexanuka. OCHOBHBIC
KHHEMAaTHYECKHC XapaKTePUCTHKH IOCTYAaTeILHOTO H
BpAIIaTEeIFHOTO IBIKEHUSI.

OIIK-4, OIIK-11

WHepuuanbHble cucTeMbl 0TCUETa U 3aKOHBI HhIOTOHA.
Cuuel B MexaHuke. PaboTa 11 KuHeTHYecKast SHeprusl.
KoncepBaTHBHBIE CHIIBI M TOTEHIMAIBHAS SHEPTHSL.
CBs13b MEXTy CHIIOHN U MOTEHIINATBLHON SHEepTrUel. 3aKoH
COXpaHEHHM MOJHON MEXaHUUYECKOW PHEPTUU B IOJIE
MMOTEHIIMAIBHBIX CHJI. 3aKOH COXPaHEHUS UMITYJIbCa.
AOCOIOTHO NPyl ¥ HEYNPYTUi yAApBhI.

OIIK-4, OIIK-11

[Nonsrtue abcomtoTHO TBepAOro Teina. OCHOBHOE
YpaBHEHUE JUHAMHKH a0COJIIOTHO TBEPAOTO Tela.
MowmenT nHepiun. MoMeHT cuiabl. MOMEHT UMITYJIbCa.
3aKOH COXpaHEHHs MOMEHTa UMITyJbca. KnHeTnueckas
SHEprus Bpalaromerocs Tefa.

OIIK-4, OIIK-11

Hroro

2 MonekynapHas
¢dusnka u
TEPMOJIMHAMHKA

MukpococTosinie U MakpococTosinue. OyHKIUU
COCTOSIHUS. Y PAaBHEHUS COCTOSIHUS UJI€AIbHOTO ra3a.
Pacnipenenenue sHepruu 1no CTeneHsiM CBOOOABI.
@yHKIUY Npoliecca. BHyTpeHHsI SHEPTUs UAECAIBHOTO
raza. Pabora. [lepBoe Ha4aa0 TepMOTUHAMUKH.
N3omponecchl uaeanbsHOro rasa.

OIIK-4, OIIK-11

Temnno€MKocTh uaeanbHOro rasa. Kparkue ceeaeHus us
TEOPHH BEpOSITHOCTEH. Pacnipenenenus MoJeKy 1o
CKOpPOCTSIM M KHHETUYECKHUM SHEPTHUsIM.
Bapomerpuueckas gopmyna. Pacnipenenenue Moieky no
MOTCHINAIBHBIM SHEprusiM (pacupeneneHue bonpnmana).
Pacnpenenenue Makcsemna-boibliMana.

OIIK-4, OIIK-11

CraTtuctndeckuil Bec u sHTpomus. OOpaTUMbIe U
HeoOpaTUMBbIe MPOILECCHl. 3aKOH BO3PACTaHUs SHTPOIIHH.
TpeTtbe Ha"uanO TepMOAUHAMUKH. TepMOIMHAMUYECKHI
CMBICH SHTpONUHU. CTaTUCTUYECKHH CMBICI SHTPOIINH.
TennoBble MaIIUHEIL.

OIIK-4, OIIK-11

Hrtoro
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3

DIeKTPOMAarHeTH3M

[TondaTHE 3MEKTPOCTATUYECKOTO MOJIsI. XapaKTEPUCTUKU
anektpuueckoro noius Teopema ["aycca qyisa BekTopa
HaNPsHKEHHOCTH AIIEKTPOCTATUIECKOTO OIS B BAKyyME.
[Ipumenenne TeopeMnl ['aycca k pacuery
HANPSHKEHHOCTH AIIEKTPUYECKUX TIOJIEH.

OIIK-4, OIIK-11

Pabora cun anexrpuueckoro mosus. Teopema o
LUPKYJISALMN BEKTOpa HanpspKEHHOCTH nouis. [loreHnman
1 pa3HOCTb MOTEHIMaNOB. CBA3b MEXIY
HaNpsDKEHHOCTHIO U HoTeHImanoM. I[lorennuanst
MIPOCTEHIINX IEKTPUIECKHUX MTONEeH. DIIEKTPHIECKOe
0JIC AUIIONISL.

OIIK-4, OIIK-11

SIBneHue nonspusaluy AUINEKTPHKOB.
Ionsipn30BaHHOCTB AUAICKTPHKA U TUAJICKTPUUYECKas
BOCIIPUMMUYHUBOCTh. DJIEKTpHUecKoe cMeleHue. Teopema
I"aycca 1 BeKTOpa 3JEKTPUYECKOTO CMELICHUSL.
OnekTpudeckoe Noje B JUIEKTPUKE. Y CI0BHS Ha
IpaHyLE OBYX JUIIEKTPUKOB.

OIIK-4, OIIK-11

DNeKTpUUecKoe MoJie BHYTPU MPOBOJHUKA U Y €TO
OBEPXHOCTH. Pacnipenenenue 3apsaa B IPOBOJIHHUKE.
[IpoBOTHUKY B DIEKTPUIECKOM MOJIE. DIECKTPOEMKOCTh
YEAMHEHHOT0 NpoBoaHuKa. KoHaeHcaTopsl. OHeprus
3apsHKEHHOTO KOH/IEHCATopa. DHEPIUs AIEKTPUIECKOrO
monisi. OObEMHAS TITIOTHOCTH YHEPTUU.

OIIK-4, OIIK-11

[TocTosnHbIM 3neKkTprueckuii TOK. Cuiia U INIOTHOCTh
TOKa. 3aBUCHMOCTH TUIOTHOCTH TOKA OT XapaKTEPUCTUK
HOCHUTEJIEH TOKA. Y PaBHEHUE HENIPEPBIBHOCTH JUIS
MII0THOCTH TOKa. CTOpOHHUE CUJIBI U 3.1.C. 3akoH OMa u
Jxoymsi— Jlenna B nuddepeHimaibHOi 1 HHTErPaTbHOM
(dhopme. MolTHOCT TOKA.

OIIK-4, OIIK-11

MaruuTHOe nosie B Bakyyme. 3akoH buo-Casapa-
Jlannaca. Teopema [Maycca st BeKTOpa MarHuTHOM
HHAYKOUKU. TeopeMa o HUPKYJISLUY BEKTOPA MAarHUTHOM
nHaykuuu. [lone coneHonna u Toponsa.

OIIK-4, OIIK-11

JIBHOKEHHUE 3apsIIOB U TOKOB B MarHUTHOM mone. Cuna
Awrepa. Cuita Jlopenma. Dddexr Xomra. Pabora,
coBepIaeMast pu MepeMeIeHUH MPOBOTHUKA U KOHTYpa
C TOKOM B MarHuTHOM IIOJIC.

OIIK-4, OIIK-11

MarHuTHOE noJsie B BEIECTBE. BBl MArHETHKOB.
HamarnnueHHOCTB. BekTop Hanps»k€HHOCTH MarHUTHOTO
noJisl. MaruuTHasi NpoOHUIIAEMOCTh cpelbl. Teopema o
LUPKYJILIANA BEKTOPA HAIIPSHKEHHOCTH MArHUTHOTO ITOJISL.

OIIK-4, OIIK-11

SIBneHue snekTpoMarHuTHOW uHAyKIuu. [Ipuposa 3.1.c.
nHAYKUuK. [{upKynsnus BeKTopa HalpsyKeHHOCTU
BHXPEBOI0 MarHUTHOTO NOJIs. SIBII€HNE CAMOUHAYKIUH.
WNunyxTuBHOCTE. B3aumuas unnykuus. Tok npu
3aMBIKaHUH U pa3MbIKaHUH LIETIH.

OIIK-4, OIIK-11

OHeprust MarHuTHOTO oM. OOBEMHAS IIOTHOCTh
sHeprun. Buxpesoe anekrprueckoe moiue. Tok
CMellleHHs. Y paBHeHsI MaKcBela B MHTETPAJIbHON U
muddepeHaTEHON GopMax. OTHOCHTETHHOCTh
AJIEKTPUYECKOTO ¥ MArHUTHOTO TOJIEH.

OIIK-4, OIIK-11

Hroro

10

Hroro 3a cemectp

24

3 cemecTp
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4 Konebanus u
BOJIHBI

Mexannueckne Kojaebanus. MaeanbHbIi rapMOHUICCKUI
ocumusiTop. AnddepeHunansHoe ypaBHEHUE
TapMOHHYECKOTO OCHMIUIATOPA U €T0 PEeLICHHE.
AMIUIMTY 12, 9acToTa ¥ (pa3a KoieOaHuid. DHeprus
rapMOHHYECKOro Kosebanus. CBOOOIHBIE 3aTyXaroLIHe
KoJIeOaH!sI OCIUILIATOPA C MTOTEPSIMU. BBIHYKIeHHbBIE
kosiebanust. CnoxxeHne xkosiebanuii (Onenus, puUrypel
Jluccaxy).

OIIK-4, OIIK-11

OneKTpoMarHuTHEIC Korebanus. CBOOOTHBIC KOIeOaHUs
— COOCTBEHHBIC U 3aTyXalolue. BeiHyKIeHHbIC
konebanus. Pe3oHaHc Toka v HanpspkeHus. [lepeMeHHBIH
TOK.

OIIK-4, OIIK-11

BouHbl B ynpyroit cpenie. YpaBHeHre BOJIHBL. [[nuHa
BOJIHBI, aMIUTMTYyda BOJIHbBI, BOJTHOBOE€ YUCJIO, (1)3321
BoyTHBL. Da30Bast CKOPOCTH YIIPYTHX BOJH B Ta3ax,
KUAKOCTSIX U TBEPABIX Tesax. [ pynmnosast CKOpocTsb.
BonHOBOE ypaBHEeHHE.

OIIK-4, OIIK-11

DHepreTHyecKrue XapakTePUCTUKH YIIPYTHUX BOJH.
Bextop Ymosa. MaTepdepennns u nudpakus BOIH.
Crostune BonHbL. Dddekt Jlomiepa B aKyCTHKE.

OIIK-4, OIIK-11

OnexTpoMarHuTHbIe BOJTHB (OMB). YpaBHeHHS TIIOCKUX
u ceprueckux BoaH. BoaHoBoe ypaBHEHHE ISt
3IEKTPOMArHUTHOTO TIOJsI. DHEPreTHYECKHe
xapakrepuctuku OMB. D dext Homnepa mis SMB.

OIIK-4, OIIK-11

Hroro

5 BonHoBag u
KBAHTOBAas OINTHKA

KorepentHocTh cBeTOBBIX BOJIH. MHTEpepentus creTa
OT JBYX KOT'€PEHTHBIX UCTOYHUKOB. OnbIT FOHTa.
WHTepdepeHnns cBeTa B TOHKUX TUICHKAX.
[Ipoceetnenue ontuku. MHTEpdEepOMETpHI.

OIIK-4, OIIK-11

Hudpakuus cBetoBbix BosH. [Tpuanmn [toiirenca-
Openens. Merox 300 Openens. udpaknus Openens Ha
otBepcTHH ¥ aucke. Audpakuus OpayHrodepa Ha ogHON
ey ¥ qudpakuroHHON pemeTke. Paspemaromast
CHOCOOHOCTH ONTHYECKUX MPHOOPOB.

OIIK-4, OIIK-11

IMonspuzanus cera. EcTeCTBEHHBIN U NOJIIPU30BAHHBIN
cgerT. [lonyueHue U aHanu3 JIMHEUHO-MOJISIPU30BAHHOTO
cBerta. 3akoH Mamtoca. [Tonsipuzanust cBeta mpu
orpaxxernu. 3akoH bproctepa. [[BoitHOE
JTy4erpeoMIICHUE.

OIIK-4, OIIK-11

BsaumopeiicTBue n3nyuenus ¢ BemecTsoM. HopmanbHas
1 aHoMasbHas aucnepcud. [lornomenue ceera. 3akoH
Byrepa. Cpsi3b nucnepcuu ¢ noriounieHueM. Paccesnue
CBETA.

OIIK-4, OIIK-11

TemnoBoe uznydenue u momMuHecueHIMs. CreKTpaibHbIe
XapaKTEPUCTUKH TEIUIOBOTO U3ITy4YeHUsA. AOCOTIOTHO
yepHoe Teno. 3akoH Kupxroga. 3akon Credana —
Bbonbumana. 3akonsl Buna. ®opmyna Ilnanka.
KBanTOBOE 00BsICHEHHE 3aKOHOB TEINIOBOTO MU3ITYUCHHS.

OIIK-4, OIIK-11

KopmyckynsipHO-BOJIHOBOM Jyanu3Mm cBeta. D ekt
Kommrona. /laBieHue cBera.

OIIK-4, OIIK-11

Hrtoro
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6 AtomMHas QU3NKa,
3JIEMEHTHI
KBaHTOBOH
MEXaHUKHU 1 (PU3UKH
TBEPJIOTO TeNa

BonHoBbIe cBolicTBa MuKpouacTuil. ['unoresa ae bpoitis.
Hudpakuus mukpouactull. COOTHOIIEHHE
HeonpenenéHuocTer ['eitzenOepra. BoaHoBast GyHKIHS,
ee craructudeckuil cmbici. YpasHenue Illpenunrepa.
KBanToBast yacTuia B npsIMOYTOJIbHOM MOTEHIUAIBHOM
AMe.

OIIK-4, OIIK-11

ITonsTHE COOCTBEHHOI0 MArHUTHOTO MOMEHTA YaCTHUIIBI
u criuHa. [ToJHBIM MOMEHT UMITYJIbCA YACTULIBI ¥ HOJHBII
MarHUTHBI MOMEHT.

KBaHTOBO-MEXaHUYECKOE ONUCAHUE ATOMOB.
CranuonapHoe ypaBHeHue llpenunrepa nis aroma
Bosioposa. BomHOBbIE (hyHKIMM 1 KBAHTOBBIE YHCIA.
Teopust MHOr031€KTpOHHOrO aroma. [Ipunnun Ilaynu.
KpatrocTts BeIpoxkaenus. [Ipasuma orbopa s
KBaHTOBBIX I1€pEX0A0B. MeXaHUYECKUI U MATHUTHBIN
MOMEHTBI aTOMOB.

I'mpomarautnoe otHomenue. OnpT llTepua u ['eprnaxa.
OMIupruYecKre 3aKOHOMEPHOCTH B aTOMHBIX CIEKTpaXx.
®opmyna bansmepa.

OIIK-4, OIIK-11

OcHOBBI KBaHTOBOH cTaTucTHdeckoi Gpu3uku. [IprHImn
TOKAECTBEHHOCTH YacTHL. Bo30oHbI U pepMUOHBL
da30Boe NPOCTPAHCTBO U (HPYHKLUS paclpeneICHus..

OIIK-4, OIIK-11

Pacnpenenenus boze — Ditnmreitna u ®epmu — Jlupaxa.
ITonsTre mIOTHOCTH cocTosSHMI. DOTOHHBIN HIeaILHBII
ra3. Pacnipenenenue gotoHoB 1o sHeprusm. Gopmyna
Ilnanka.

OIIK-4, OIIK-11

DIIeKTPOHHBIN ujeanbHbIN ras. Pacnpenenenue
AJIEKTPOHOB 10 YHEPTHUAM MPU PANUYHBIX TEMIIEpaTypax.
3aBrcuMOCTh ypoBHA DepMu OT TeMIepaTyphl.

OIIK-4, OIIK-11

Teopust TEMI0EMKOCTH TBEPABIX TEH. DIEMEHTHI
kpuctautorpaduu. TernoBeie KoreOaHms
KPUCTaJUINYECKON pelIeTKH. TeIuioBble CBONCTBA
TBepJIbIX Tell. Teopus TermI0eMKOCTH DUHIITEHHA.
Teopus Tennmoemkoctu Jlebast.

OIIK-4, OIIK-11

DNeMEeHTHI 30HHOW TEOPUH TBEPIIBIX Tell. PacmierieHue
SHEPreTUYEeCKHUX YPOBHEH Ipu 00pa3oBaHUU
KpUCTAJUNINYECKON PEIIETKH. DHEPreTUYECKUE 30HBI B
KpucTajiax. Pacnpenenenue 3J€KTpOHOB 110
SHEPreTUYECKUM 30HaM. MeTalljibl, MOTYNPOBOIHUKH U
JIUBIEKTPUKH B 30HHOU TEOpUHU.

OIIK-4, OTIK-11

Hroro

Hroro 3a cemectp

22

Htoro

46

HanmeHnoBaHMe NpakTHYECKUX 3aHATUHN (CEMUHAPOB) MPUBEACHO B Tabmuie 5.3.

5.3. llpakTH4yeckue 3aHATUSA (CEMUHAPHI)

Tabnuma 5.3. — HauMeHoBaHMe MPaKTUYCCKUX 3aHATUN (CEMHHAPOB)

Ha3Banus paznenon
(TeM) TUCIUILTAHBI

HanMmeHoBaHME PAKTUYECKUX 3aHATUN
(cemHrHapoB)

TpyroemMKOCTb,
q

dopmupyemble
KOMIIETEHIINU

2 cemecTp
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1 Mexanuka KunemaTtuka noctynaTenbHOTO U 2 OIIK-4, OIIK-11
BpaIIaTeIbHOTO JIBH)KCHHUSI.
3aKOHbBI JUHAMUKH MOCTYNATEIBLHOTO U 2 OIIK-4, OIIK-11
BpalllaTeIbHOTO ABUKCHHUS.
Pabora u sHeprus. 3aKOHbI COXpaHEHUS. 2 OIIK-4, OIIK-11
Hroro 6
2 MonekynsipHas MoneKkyJIsipHO-KUHETUYECKas TEOPHUS. 2 OIIK-4, OIIK-11
¢buzuka u [TepBoe Ha4anO TEPMOJUHAMUKHY.
TepMOJIMHAMHUKA N3onponeccel. TermnoéMkocTh ra3os.
Knaccuueckue cTaTUCTUKM. 2 OIIK-4, OIIK-11
Pacnipenenenue Maxkcsemia u bonsumMana.
Ourponus. Bropoe Hauano 2 OIIK-4, OIIK-11
TEPMOJIMHAMHUKH.
Hroro 6
3 DnekTpoMarHeTusM | DIEKTPOCTaTHUECKOE M0JIE B BAKyyMeE. 2 OIIK-4, OIIK-11
Teopema Octporpanckoro-I'aycca nist
HanpsOKEHHOCTH Tonist. PaboTa, moTeHman
anekTpoctaruyeckoro noius (OCII).
OCII B BemectBe. DHeprus DCII. 2 OIIK-4, OIIK-11
DnexTpuyeckuil Tok. [[MoTHOCTE TOKa. 2 OIIK-4, OIIK-11
3akon Owma. [TpaBuna Kupxroda.
MarnutHoe nosie (MII) B Bakyyme. Bektop 2 OIIK-4, OIIK-11
MarHuTHOM uHaykuuu. 3akoH buo-Casapa-
Jlamnaca.
[IepemenieHrne NpoOBOTHUKOB ¢ TOKOM B 2 OIIK-4, OIIK-11
MII. [IBnxkenue 3apsanos B MII.
SIBrieHME NEKTPOMArHUTHOW UHAYKIUH. 2 OIIK-4, OIIK-11
OHeprusi MarHuTHOro NoJisi. MarHuTHoe
I0JIE B BEIleCTBE. Y paBHEHUS MakcBeia.
Hroro 12
Hroro 3a cemectp 24
3 cemecTp
4 KoneGanus u I'apmonunueckue xonedbanus. 2 OIIK-4, OIIK-11
BOJIHBI 3aryxatoiiue Kojaebanusi. BeiHyK/1eHHbIE 2 OIIK-4, OIIK-11
KOJICOaHUS Pa3IMIHON TIPUPOIBI.
Pe3onanc.
Bousnbl B ynipyroii cpene. 2 OIIK-4, OIIK-11
DJIEKTPOMArHUTHBIEC BOJIHBI. DHEPTHS
BOJIHBI.
Htoro 6
5 BonHoBas u WNuTepdepennus crera. 2 OIIK-4, OIIK-11
KBaHTOBAs OTITHKA Judpakums ceta. 2 OIIK-4, OIIK-11
[lonapusanus ceera. 2 OIIK-4, OIIK-11
TermmoBoe n3nyuenue. BHemHun 2 OIIK-4, OIIK-11
doroapdexr Ipdexr Komnrona.
Hroro 8
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6 AtomHas pu3uka, |BoJIHOBBIC CBOMCTBA BEIECTBA. 2 OIIK-4, OIIK-11
3JIEMEHTHI KBaHTOBOM |COOTHOIIEHHE HEOTIPEAEIEHHOCTEH.
MexaHuku 1 pusukn | YpaBuenue Llpenunrepa. Mukpouactuma
TBEPAOIO Tena B [IOTEHIMAIBHOU siMe. KBaHTOBO-
MEXaHUYECKOE ONMCaHUE CTPOCHUS U
CIIEKTPOB aTOMOB.
KBaHTOBBIE cTaTUCTUKH. TeIUIOBEIE 2 OIIK-4, OIIK-11
CBOICTBA TBEP/IBIX TEI.
DIEKTPONPOBOIHOCTh METAILIIOB. 2 OIIK-4, OIIK-11
DNEKTPONPOBOAHOCTD NOJIYTIPOBOIHUKOB.
Htoro 6
Hroro 3a cemectp 20
Hroro 44
5.4. JlabopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbIX paboT nmpuBeeHO B Tabmuie 5.4.
Tabymna 5.4 — HaumeHoBaHue 1a00paTOPHBIX padoT
Ha3zBanus pasnenos (tem) | HaumeHnoBaHue 1abopaTOpHBIX ®opmupyemele
JUCITUTITAHBI pabot Tpynoemrocts, KOMIIETEHIINH
2 cemecTp
1 Mexanuka KunemaTtuka paBHOYCKOPEHHOTO 4 OIIK-4, OIIK-11
BpaIleHUS
Uroro 4
2 MonexynspHas ¢pusuka u |M3yuenue pacrpeneneHus 4 OIIK-4, OIIK-11
TEPMOJAMHAMUKA Makcseia.
Hroro 4
3 DneKTpOMarHeTu3M N3ydeHne 31eKTpoCTaTUYECKOro 4 OIIK-4, OIIK-11
OIS
Uroro 4
Hroro 3a cemectp 12
3 cemecTp
4 Konebanus 1 BOJIHBI N3ydenue 3aTyxarommx 4 OIIK-4, OIIK-11
AJIEKTPOMArHUTHBIX KOJIeOaHUH
Hroro 4
5 BosiHOBas 1 KBaHTOBAs N3yuenune nntephepeHunn 4 OIIK-4, OIIK-11
OINTHKA JIA3€PHOT0 U3ITyYEHUS.
Uroro 4
6 AtomHas (usuka, N3ydenue criekTpa u3iryyeHust 4 OIIK-4, OIIK-11
AIIEMEHTHI KBAHTOBOM aTOMOB BOJIOPOJA.
MEXaHUKH U (PU3UKHI
TBEPJOro Tella Hroro 4
Hroro 3a cemectp 12
Hroro 24

5.5. KypcoBoii npoekT / kypcoBasi pabora

He npegycmorpeHo y4eOHbIM IIIaHOM

5.6. CamocTosiTesibHass paboTa

Buael camocTosTeNbHOM paboThl, TPYAO0EMKOCTh U (POPMUPYEMble KOMIIETEHLIUU IPEICTABIICHBI B
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Tadymie 5.6.

Tabmmma 5.6. — Buasl camocTosTeIbHOM paboThl, TPYJA0EMKOCTh M (hOPMHUPYEMBIE KOMIIETEHITUN

Ha3Banus paznenos | Bunsl camocrosarensHol | Tpynoemkocts, | @opmupyemblie
(TemM) TUCHIUTUTAHBI paboTsl q KOMIIETEHIINU PopMbI KOHTPOILA
2 cemecTp
1 Mexanuka ITogroroska k 3auery 2 OIIK-4, OIIK-11 3auér
[Togroroska k 2 OIIK-4, OIIK-11 Komnokxsuym
KOJUTOKBUYMY
ITonroroBka K 2 OIIK-4, OIIK-11 TectupoBanue
TECTUPOBAHUIO
ITogroroska k 2 OIIK-4, OIIK-11 KoHnTponbHas
KOHTPOJIbHOH paboTe pabota
IToaroroBka x 3amure 2 OIIK-4, OIIK-11 |3ammTa oT4eTa no
oT4eTa 10 JIabopaTOpPHOU nabopaTopHOU
pabote pabote
[ToaroToBka k 6 OIIK-4, OIIK-11 | JlaGopatopHas
nabopaTopHO# paboTe, pabora
HaIFCaHue OTYeTa
Hroro 16
2 MonekynspHast ITonroroBka K 3aueTy 2 OIIK-4, OIIK-11 3auét
(usuka n IToaroroBka k 2 OIIK-4, OIIK-11 KonnokBuym
TEPMOJIMHAMUKA KOJTTOKBUYMY
IloaroroBka k 2 OIIK-4, OIIK-11 TectupoBanue
TECTUPOBAHUIO
[Togroroska k 2 OIIK-4, OIIK-11 Kontposbnas
KOHTPOJIBHOH pabore pabora
ITonrorosxka K 3amure 2 OIIK-4, OIIK-11 |3ammuTa oT4yeTa mo
oT4eTa 10 JIabopaTOpHOU nabopaTopHOU
pabore pabore
ITogroroska k 6 OIIK-4, OIIK-11 | JlaGopaTopHas
naboparopHoii padore, pabota
HaIlMCaHHUE OTYETa
Htoro 16
3 [ToaroroBka K 3auety 2 OIIK-4, OIIK-11 3auéT
ODJIEKTPOMAarHeTu3M | [JoaroToBKa K 2 OIIK-4, OIIK-11 KonnokBuym
KOJUTOKBUYMY
IToaroroBka x 2 OIIK-4, OIIK-11 TectupoBanue
TECTUPOBAHUIO
ITonroroBka K 2 OIIK-4, OIIK-11 KonTtponbsHas
KOHTPOJILHOHM paboTe pabora
IloaroroBka Kk 3aiiure 2 OIIK-4, OIIK-11 |3amura otdeTa 1o
OTYeTa 10 JIA0OPATOPHOM nabopaTtopHoit
pabote pabote
[Toaroroska k 6 OIIK-4, OIIK-11 | JIaboparopHas
nabopaTopHoO# padoTe, pabora
HaIlmucaHue OT4YeTa
Htoro 16
Hroro 3a cemectp 48
3 cemecTp
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4 Konebanus u [Togroroska k 4 OIIK-4, OIIK-11 Komnoxsuym
BOJTHBI KOJUTOKBUYMY
IToaroroBka K 2 OIIK-4, OIIK-11 TectupoBanue
TECTUPOBAHUIO
ITogroroska k 4 OIIK-4, OIIK-11 KoHnTponbHas
KOHTPOJIbHOH paboTe pabota
IloaroroBka x 3amure 2 OIIK-4, OIIK-11 |3ammuTa oT4eTa no
oTyeTa 10 JIabopaTOpHOU n1abopaTopHOi
pabote pabote
[ToaroToBka k 6 OIIK-4, OIIK-11 | JlaGopatopHas
nabopaTopHO# paboTe, pabora
HanMcaHWe OTYeTa
Hroro 18
5 BosiHOBas u IToaroroBka k 4 OIIK-4, OIIK-11 KomnokBuym
KBAHTOBAs ONTHKA  |KOJUIOKBUYMY
IToaroroBka K 2 OIIK-4, OIIK-11 TectupoBanue
TECTUPOBAHUIO
IToaroroBka k 4 OIIK-4, OIIK-11 Kontponbnas
KOHTPOJIbHOH paboTe pabota
IToaroroRBka k 3amuTe 2 OIIK-4, OIIK-11 |3amura oT4eTa 1Mo
oTyeTa 10 J1abopaTOpHOU nabopaTopHOi
pabote pabote
[ToaroToBka k 6 OIIK-4, OIIK-11 | JlaGopatopHas
nabopaTopHO# paboTe, pabora
HalMcaHue OTYeTa
Hroro 18
6 Atomuas usuka, |[logrororka k 4 OIIK-4, OIIK-11 KomnokBuym
DJIEMEHTBI KOJUTOKBUYMY
KBAaHTOBOM [ToaroroBka K 2 OIIK-4, OTIK-11 | TectupoBanue
MEXaHUKU U QU3UKH | TeCcTHPOBAHHIO
TBCPIIOTO TCIIa IToAroToBKa K 4 OIIK-4, OIIK-11 | KourponbsHas
KOHTPOJIbHOH paboTe pabota
IloaroroBka x 3amure 2 OIIK-4, OIIK-11 |3ammuTa oT4eTa no
oTyeTa 10 JIabopaTOpHOU nabopaTopHOi
pabote pabote
[ToaroToBka k 6 OIIK-4, OIIK-11 | JlaGopatopHas
nabopaTopHO# paboTe, pabora
HalMCcaHUe OTYeTa
Hroro 18
Hroro 3a cemectp 54
IToaroroBka u caaua 36 OK3aMeH
JK3aMeHa
Hroro 138

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
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Buasl yaeOHOM AesTenbHOCTH
dopmupyemble
Jlek. | Ilpak. | Jla6. | Cam. ®DopMBI KOHTPOJIS
KOMIICTEHITHH
3aH. 3aH. pab6. | pad.
OIIK-4 + + + +  |3auér, 3amuTa oTyeTa o J1adopPaTOPHOM
pabore, KomnokBuym, Konrponbnas pabora,
JlaGopartopHas pabota, TectupoBanue,
DK3aMeH
OIIK-11 + + + + |3auér, 3ammra oT4yeTa 1o 1adopaTOpHON
pabote, Komnoksuym, Konrponbnas pabora,
JlabopaTtopHas pabota, TectupoBaHnue,
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 MaxcumabHbili
DopMBI KOHTPOJIS 6amn Ha 1-yto KT ¢ | 0Gasmr 3a mepuon Oau 32 nepuon Beero 3a
Havana cemectpa | mexay KT u 2KT Moty 2KT mHa - cemectp
KOHEII ceMecTpa
2 cemecTp
3auét 0 0 30 30
3ammra oT4eTa 1mo 5 5 5 15
nmabopaTopHoi pabote
Konnoksuym 10 10 10 30
Konrponsnas padora 3 4 3 10
JlaGopartopnast pabota 3 3 3 9
TectupoBanue 2 2 2 6
HToro MakcuMyM 3a MepHoj 23 24 53 100
Hapacraromum nrorom 23 47 100 100
3 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.
Tabmuma 6.2 — Ilepecuer 6a/JI0B B OILICHKH 32 TEKYIIUH 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
13
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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. CasenbeB, . B. Kypc o6mieit pusuku : yuedHoe nocobue : B 3 romax / M. B. CaBenbeB. — 14-e
u3n., crep. — Cankr-IletepOypr : Jlanp, [6. 1.]. — Tom 1 : Mexanuka. MonekynspHas ¢puzuka — 2018.
— 436 c. [DnexTpoHHBI pecypc]: — Pexum noctyna: https://e.lanbook.com/book/98245.

2. Casensbes, . B. Kypc ob6meit ¢pusuku : yauedHoe ocobue : B 3 romax / M. B. CaBenbeB. — 15-¢
u3n., crep. — Cankr-IlerepOypr : Jlaup, [6. T.]. — Towm 2 : DIeKTpU4YECTBO U MarHeTU3M. BOJHBI.
Ontuka — 2019. — 500 c¢. [DOnexTpoHHBIN pecypc]: — Pexum pocrtyna:
https://e.lanbook.com/book/113945.

3. Casenbes, U. B. Kypc ¢usuku : yuebnoe mocobue : B 3 tomax / U. B. CaBenseB. — 7-¢ usn.,
crep. — Cankr-IlerepOypr : Jlansp, [0. 1.]. — Towm 3 : KBanToBas ontuka. ATomHas ¢pusznka. Ousnka
TBepaoro tena. Pu3nka aTOMHOIO A/pa U 3JeMeHTapHbIX yactul — 2019. — 308 c¢. [DnekTpoHHBIH
pecypc]: — Pexxum poctyma: https://e.lanbook.com/book/117716.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. CaBennes, M. B. COopHUK BOIpOCOB U 3ajaa4 mo obuieit ¢pusuke : yuebHoe nocodue / 1. B.
CasenbeB. — 9-¢ uzn., crep. — Cankr-IlerepOypr : Jlanp, 2019. — 292 c. [DnekTpoHHBIH pecypc]: —
Pexxum noctyna: https://e.lanbook.com/book/125441.

2. Uponos, W.E. 3agaun no obmeit pusuke: YueObnoe mocodue : yued. mocoorne — DIEKTPOH. JaH.
— Camnxkr-IletepOypr : Jlanp, 2018. — 420 c. [DnexkTpoHHBIN pecypc]: — Pexum mocrtyma:
https://e.lanbook.com/book/99230.

7.3. YuyeOHO-MeTOANYECKHE TOCOOUS
7.3.1. O6s13aTe/IbHBIE YUeOHO-METOAMYECKHE M0CO0usI

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

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

3. DNEKTPUYECTBO U MAarHETH3M: Y 4eOHO-METOAMYECKOE MOCOOUE M0 ayTUTOPHBIM MPAKTHYSCKUM
3aHATUSAM U camocTosTensHO 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 caMocTosTesibHON padote / A. C. Kiiumos, A. B. Menosuuk, 1O. I'. FOmkos - 2018. 114 c.
[DnexTpoHHEIH 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 ¢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. 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. H3yueHne 3JeKTPOCTAaTUUECKOTO ToJIsi: MeToandyeckue yKka3aHus K J1abopaTopHOU paboTe 1o
¢dusuke / A. C. Kiiumos, A. A. 3enun - 2020. 14 c. [DnexkTpoHHbIH pecypc]: — Pexum moctyma:
https://edu.tusur.ru/publications/9266.

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. U3ydyenue nuaTepdepeHIINN JIa3epHOTO U3TydeHHUs: PyKOBOJCTBO K JabopaTOpHOU paboTe mo
¢usuke / JI. B. OpnoBckas - 2019. 12 c. [DnekTpoHHBIN pecypc]: — Pexum moctyma:
https://edu.tusur.ru/publications/8963.

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
ayIUTOPUS [l MPOBEJICHUS 3aHATUN CEMHHAPCKOTO THUIA, TOMEIIEHHE sl IPOBEACHUS TPYNIOBBIX U
WHJUBUIYaIbHBIX KOHCYJIbTAIMH, MOMELIEHUE JJI MPOBEACHUS TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOM
atrectanuu; 634034, Tomckast obnacts, T. Tomck, Bepmununa ynuma, 1. 47, 306 ayn.

Onucanue uMeroerocs 000pya0BaHuUs:

- MaruuTHo-MapKepHas J0CKa;

- KommuiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

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

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

Omnucanue UMeEIoIerocss 000py0BaHUS:

- Monoxpomatop - 9 wr.;

- McrouHuk cBeta criekTpa pTyTH - 6 IIT.;

- UcrouHuk cBeta cekTpa BoJopoJa - § IIT.;

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

- MarauTHO-MapKepHas J10CKa;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

JlabopaTopusi 3JIEKTpUYECTBA U MarHeTusMa: ydeOHas aylIUTOpUs JIsl IPOBEICHHS 3aHIATHUH
MPaKTUYECKOro THIMa, yueOHas ayAuTOpHUs JUIsl IPOBEICHUs 3aHATHI abopaTtopHoro Tumna; 634034,
Tomckas obnacts, r. Tomck, Bepimnunna ynuna, 1. 74, 219 ayn.

Omnwucanue UMeEIoIerocs 000py0BaHUS:

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

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

- Konrponnep usmepennii - 12 mr.;

- MarauTHO-MapKepHas J10CKa;

- Kommuiekt cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

IIporpammHoe obecnieueHue:

- ASIMEC;

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer norpemnocreit pU3NUECKUX U3MEPEHUH;

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

Omnucanue UMeEIOIEerocss 000pPy0BaHUS:

- JIaGopaTOpHBI MakeT 10 TEPMOJAMHAMUKE - 6 IIT.;

- MarauTHO-MapKepHas J10CKa;

- Kommuiekt cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[IporpammHoe obecnieueHue:

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer norpemnocreit pU3NUECKUX U3MEPEHUH;

JlaGopaTopusi KBaHTOBOH (hM3HMKH: yueOHast ay TMTOPHUS Ui MPOBEACHUS 3aHATHH MPaKTUYECKOTO
TUINA, yueOHast ayAUTOpUs Il IPOBEACHUS 3aHATUH 1abopartopHoro tumna; 634034, Tomckas o0nacTs, T.
Tomck, Bepmmnauna ynuna, a. 74, 229 ayn.

Omnwucanue UMeEIoIerocss 000py0BaHUS:

- JlaGopatopusiii Mmaket "KBanroBas ¢pusuka" - 10 mT.;
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- MaruuTHo-MapKepHas J0CKa;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.

[IporpamMmHoe obecrieueHue:

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer morpemnocTeit Gpu3NUECKUX H3MEPEHUH;

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

- Kontpomnep usmepennii - 10 mir.;

- MaruuTHoO-MapKepHas J0CKa;

- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmMHoe obecrieueHue:

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer morpemHocTeit Gpu3NUECKUX H3MEPEHUH;

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

Onucanue uMeroerocs 000pya0BaHus:

- 'eoHEOHOBBIN J1a3ep - § WIT.;

- OnTryeckasl CKambs ¢ TPUHAAIEKHOCTSIMU - 8 IIT.;

- MaruuTHO-MapKepHas J0CKa;

- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

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

Jlist caMoCTOSATeNbHOU pabOThl UCTIOJB3YIOTCS YUeOHbIE ayAUTOPHUH (KOMIIBIOTEPHBIE KIACCHI),
PacToNOKEHHBIC TI0 apecaM:

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

- 634045, Tomckas obnacts, r. Tomck, yi. 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 UMeEIoNIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

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

[TepeueHs mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mist Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecneyeHue AUCHUINIJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSIMH 310POBbA U HHBAJINI0B

OcBoeHue AUCHUIIIIMHEBL JIMIIaMU C OIrpaHUYC€HHBIMU BO3MOXXHOCTAMMU 3JO0POBbA U MHBAJIWJIaMU
OCYHICCTBJIACTCA C UCITIOJIB30BAHUEM CPEACTB O6y‘ICHI/I$I O6I].[CFO " CIICHUaJIbHOI'O Ha3HA4YCHMU.

CornacoBaHa Ha noptane Ne 72088 17



[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MTPEINOJaBaHuUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydYaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOW, SJIEKTPOHHOM IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUYaIOIIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpA.

[Ipu 3aHgATHAX ¢ OOYy4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammapara
HCIIOJB3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeacTBa
npuema/mnepeaadyn yueOHoM nHGOpMaIMH B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOYUYCHUSI IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbl M METOAUYECKHE PEKOMEHIAMY 110 OPTaHU3aALMH U3YUeHUsl
JUCIUTIINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 3a AUCIUTIIINHOMN
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUallbl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATSPHAIIBI

Hasparus paszenos (Tem) PopmupyemEIe ®opmbl koHTpoIs | OueHouynsie Marepuans (OM)
JUCLATUTMHBI KOMIIETEHIINH
1 Mexanuka OIIK-11, OIIK-4 |3auér [Tepeuens BOIpOCOB AJ1st

3aueTa

3amura otyera o |IIpumepHslii epedeHn

nabopaTopHOi BOIIPOCOB ISl 3aLUTHI

pabore 71a00paTOPHBIX pabOT

KonnokBuym [IpuMepHBIil epeyeHb
BOIIPOCOB JUISI KOJUJIOKBHYMa

KoHTtponbHas [IpumepHBIil nepeyeHb

pabora BapHaHTOB (3aaHUI)
KOHTPOJIbHBIX paboT

JlaGopaTopHas Tembl 1abopaTopHBIX paboT

pabora

TectupoBanue [IpuMepHBIil IepeyeHb

TECTOBBIX 3aJITaHUN
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2 MonexynsipHasi pU3UKa 1
TEPMOIMHAMHKA

OIIK-11, OIIK-4

3auér

[Iepeuyens BonpocoB i
3auera

3ammra oTUeTa 1o

[IpuMepHBIii TIEpedeHb

nabopaTopHOI BOIIPOCOB ISl 3AILIUTHI

pabore 71a00paTOPHBIX pabOT

Konnoksuym IIpuMepHBIi IepeyeHb
BOIIPOCOB ISl KOJUIOKBUYMa

KoHntpoinbHas [IpuMmepHBIil nepeyeHb

pabota BAapUAHTOB (3aJjaHUI)
KOHTPOJIBHBIX PadoOT

JlaGopaTopHas Tembl 1abopaTopHBIX paboT

pabora

TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN

3 DneKkTpoMarHeTu3M OIIK-11, OIIK-4 |3auér [Iepeuens BonpocoB 1

3a4dcTa

38,I_HI/ITa 0T4YCTAa I10

[IpuMepHbIii TEpeUeHb

nabopaTopHOI BOIPOCOB ISl 3aLUThI
pabore 71a00paTOPHBIX pabOT
Komnoxsuym IIpuMepHBIil IepeyeHb
BOIIPOCOB JUISI KOJJIOKBHYMa
KoHnTtponbHas [IpumepHBIil nepeyeHb
pabota BapHUaHTOB (3a/1aHUIN)
KOHTPOJIBHBIX PadoOT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb

TECTOBBIX 3aJITaHUN

4 KosnebaHus 1 BOJIHEI

OIIK-11, OIIK-4

3ammra oT4eTa mno

[IpumepHBIil nepeueHb

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-11, OIIK-4

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-11, OIIK-4

3ammra oT4era mo

[IpumepHBIil nepeyeHb

nabopaTopHOH BOITPOCOB JIJIS 3AIUTHI

pabote 71a00paTOpHBIX padoOT

KonnokBuym [IpumMepHbIii TEpeUeHb
BOMPOCOB ISl KOJUIOKBHYMa

KonTponbsHas IIpuMepHBIil IepeyeHb

pabota BapUaHTOB (3a4aHUN)
KOHTPOJIbHBIX padoT

JlaboparopHas Temb!r mabopaTopHBIX padoT

pabora

TectupoBanue [IpuMepHbIii IEpeUeHb
TECTOBBIX 3a/IaHU

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. Touka ABWKETCS U3 IIEHTPA CIHUPATU C PABHOMEPHO YOBIBAIOIICH MO MOIYJIO CKOPOCTHIO.
Omnupasich Ha 3aKOHBI KHHEMATUKH ONPEeINTe KaK MIPU TOM U3MEHSETCSl BEJIMYMHA MOJTHOTO
YCKOPEHUS TOUKU?
BapuaHTbl OTBETOB:
1. ymeHsb1aercs;

2. YBEIMYMBACTCS;
3. He U3BMEHSETCS;

4. paBHA HYJIIO.

2. Ha a0GcooTHO TBEPAOE TENO JACHCTBYET MOCTOSTHHBIN 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
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3. BenuunHa MOMEHTA UMITYJIbCA TEJla U3MEHSETCS C TCUCHHEM BPEMEHHM 10 3aKkoHy L=t(t+2) (B
equauiax CHN). Yemy paseH (B enuauax CHM) MOMEHT WHEPIIUHU TeJa, €CIM 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 BpAIlaThCs B TOPU3OHTAJIBHOU MIOCKOCTH BOKPYT BEPTUKAIBHON OCH, MPOXOAsIIeit
yepes cepeinHy cTtepkHa. CTepk’EeHb PaCKPYyTHIIM 0 YIIIOBOW cKkopocTu . [lon aelicTBuem
TPEHHUs CTEPKEHb OCTaHOBUWJICS, MPHU A3TOM BbiAenaunoch 4 Jx Tennotel. Kakoe xonm4yecTBo
Ter10ThI (B 1K) BBIIETUTCS IPU OCTAHOBKE CTEPXKHS, €CIIU €0 MPEeABAPUTEIHLHO PACKPYTUTH /10
YTJIOBOM CKOPOCTH ® = /27
BapuaHTbl OTBETOB:
1.0,5
2.2
3.1
4.4

5. Tennopass mamuuaa padoraet mo nukay Kapuo. Uto mpowmsonaér ¢ KIIJ nukna, ecnu
TEeMIIEpaTypy HarpeBaTelis U XOJOAWIbHUKA YMEHBIINUTh Ha OJMHAKOBYIO BeluYuHy AT?
BapuaHTbl OTBETOB:
1. yBenuuuTcs
2. HE U3MEHUTCA
3. yMEHBIIUTCA
4. ny1st OTBETa HEJIOCTATOYHO JIaHHBIX

6. Kak u3MeHuTCs cpeHEeKBaApaTUyYeCcKas CKOPOCTh MOJIEKYJ UACAIbHOIO ra3a npH MOBBIIIEHUN
a0COJIIOTHOM TeMIiepaTypsl B 4 paza?
BapuaHTbl OTBETOB:
1. He n3menuTcs
2. yMEHBIIUTCS B 2 pasza
3. yBeIMUMTCS B 2 paza
4. yBenuuutcd B 4 pasa

7. OT Kakoi U3 NMPUBEJICHHBIX HIKE BEIMYHMH, XapaKTEPU3YIOIIUX MOJIEKYJIbI, 3aBUCUT JaBJICHUE
HIeaIbHOro rasa’?
BapuaHTbl OTBETOB:
1. cuJIBI IPUTSKEHUS MEXKY MOJIEKYJIaMU
2. KHHETUYECKOM SHEPTUH MOJIEKYI
3. CWJIBI OTTAJIKUBAHUS MEXy MOJIEKYJIaMU
4. TOTEHIHUAIBHON YHEPTUH B3aUMOAECHCTBUS MOJIEKYJ

8. 3aBepmnTe yTBepxkIaeHUE: « /s M30IMpPOBAHHOW CHUCTEMBbI B PABHOBECHOM COCTOSIHUHU
SHTPOMHUS CUCTEMBI. ..»
BapuaHTbl OTBETOB:
1. MuHMMaNIbHA
2. MakcUMaJlbHa
3. umeeT cpeiHee apuPpMeTHIECKOe 3HAaUCHHE
4. uMeeT OTpHULATEeNIbHOE 3HAUCHUE

9. Kak HampaBiieH BEKTOP HANpPSKEHHOCTH 3JIEKTPOCTATUYECKOIrO IMOJIs, CO3JaHHOTO MEXIY
00KJIaJIKaMU TJIOCKOTO KOH/IeHcaTopa?
BapuaHTbl OTBETOB:
1. oT oTpHuIIATEIHLHOM OOKIIAIKH K TIOJIOKHUTEIIbHON
2. B CTOpOHY BO3pacTaHus MOTEHILIMaIa
3. mapajuieapHO OO0KJIaKaM
4. B cTOpOHY yObIBaHUS MOTEHIMAIA

10. Toueunsrit 3apsia +q HaXOAUTCS B IIEHTPe chepuuecKkor moBepXHOCTH. Kak M3MEHHTCSI TOTOK

BEKTOpa HAIMpPSHKEHHOCTH 3JIEKTPUUYECKOTO MOJIS Yepe3 MOBEPXHOCTh cephl, eclii BHYTPh
c(hepryeckoi MOBEPXHOCTH J00ABUTH 3apsia —q?
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1.

12.

13.

14.

15.

16.

17.

18.

BapuaHTbl OTBETOB:

1. yBenuuuTcs B 2 pasa

2. yMEHBIIUTCS B 2 pasza

3. cTaHeT paBeH HYJIIO

4. HEe U3MEHHUTCA

Uemy paBHa pa3zHocTh nmoteHnuanoB (B CH) Mexay ToukaMu TMOJIs, €CIIU MPU TTepeMeneHIN
3apsna 2 HKJ1 13 epBoil TOUKH OISl BO BTOPYIO coBepInaeTcs padota 2 MxJ[x?

BapuaHTbl OTBETOB:

1. 10

2.100

3. 1000

4. 0,001

Kak cBsi3anbl Mexay co0o0il HampaBiieHnEe BEKTOpa HAMPSHKEHHOCTU 3IEKTPOCTATUUECKOTO OIS
U HampapJeHUE rpaJlueHTa MoTeHIrana’?

BapuaHTbl OTBETOB:

1. BEeKTOpBHI HaMpaBiIeHbl B3aUMHO NEPIIEHIUKYISIPHO

2. BEKTOPBI HANpaBJI€HbI B TPOTUBOIOIOKHBIE CTOPOHBI

3. HampaBJIEHUs dTUX BEKTOPOB HE CBSI3aHBI MEXKIY COOOM

4. HarpaBJICHUS STUX BEKTOPOB CBSI3aHbI IPABUIIOM OypaBunKa

MarnuTHbIN TOTOK CKBO3b KAaTYIIKY, COCTOSIIYIO U3 10 BUTKOB, H3MEHSIETCS 1O 3aKoHy D=t(2-
t) MB6. Yemy paBna DJ1C nHIyKIuU (B MUJUITMBOJIBTAX ), BOBHUKAIONIAS B KaTYIIKE B MOMEHT
BpeMeHu t=3 c?

BapuaHTbl OTBETOB:

1.40

2.10

3.20

4.30

3apspKeHHas 4acTHIlA BIETAeT B OJHOPOJHOE MAarHUTHOE IOJI€ MEePHIEHANKYISIPHO MarHUTHBIM
CUWJIOBBIM JIuHUAM. Onpeienure N0 Kakoi TpaeKTopuH OyIeT ABUraThCs yacTuua’?

BapuaHTbl OTBETOB:

1. npsimas

2. mapaboia

3. cnupanib

4. OKpy>KHOCTh

Kaxkue ¢pusndeckue nmporeccsl jJexaTr B OCHOBE paOOTHI JIOKAIIMOHHBIX YCTPOUCTB?

BapuaHTbl OTBETOB:

1. cnokeHre B3aUMHO TIEPIEHANKYIISIPHBIX KOJIeOaHMi

2. cIo’KeHHE KoJIeOaHUM OHOTO HAMPABIICHUS OJJUHAKOBOW YaCTOTHI

3. cnoxeHue KojaeOaHU| OJHOTO HAIPaBJICHUS ¢ OJU3KUMH YaCTOTaMU

4. cnoxxeHue KoiebaHu 0OTHOTO HAMpPaBIEHUS C Pa3IMUYHbIMH YaCTOTOTAMHU

Kax cBsi3anbl Mexy coO0i aMIIuTy1a A BOJTHBI U dHEpTUss W, IepeHocuMasi BOJIHOM ?
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)

4. saeprus (W) mponopiimoHasibHa aMruintyze (A) B 3-0if cTerneHu

EMKoOCTB KOne6aTeIbHOTO KOHTYpa paauonepeaaTunka yMensuman ¢ 1000 o 250 nd. Kak npu
ATOM M3MEHMUJIACH JITMHA U3JTy4aeMbIX AJIEKTPOMArHUTHBIX BOJIH?

BapuaHTbl OTBETOB:

1. ymensmmnace B 4 pasa

2. yMEHbIIUJIACh B 2 pasza

3. yBenuumiiach B 4 pasza

4. He U3MEHUJIACh

[Ipu nabGmronennu nHTepdepeHnuu cBeta B onbiTe KOHTa, MpU OCBEIIEHUH CBETOM C JUTMHOM
BOJIHBI A, PACCTOSHUE MEX]Y COCEJHUMHU TEMHBIMH IOJOCaMHU Ha ’KpaHe paBHO Ax. Kak
MU3MEHUTCS PACCTOSIHUE MEXK]y COCEHMMH TEMHBIMHU IOJIOCAMH Ha dKpaHe, €Cli UCTOYHUK
CBETa 3aMEHUTH Ha APYTrOM, JUTMHA BOJIHBI KOTOpOro A’ B 1,5 pa3a Gombiie A?
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BapuaHTbl OTBETOB:
1. yBenuuwmrcs B 1,5 pasza
2. ymenbiuures B 1,5 paza
3. HE U3MEHUTCS
4. uaTepdepeHIIMOHHAas KapTHHa HaOt01aThesl HE OyAeT

19. IlnacTUHKY W3 ONTHYECKH aKTHUBHOTO BEMIECTBA TOJIIUHON d = 2 MM MOMECTHUIIH MEXIY
napajieIbHbIMU HUKOJISIMHU, B PE3yJIbTAaTEe YETO IIIOCKOCTh MOJISIPU3allMd MOHOXPOMATHYECKOTO
cBeTa moBepHyaach Ha yronx 30 rpaaycoB. Ilpu kakoli MUHUMaJIbLHOW TOJIIWHE (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 IaJacT HOPMAIbHO MapalieIbHbIN
My40K cBeTa AJAuHOW BoaHBI 0,5 MkM. Ha myTu nyuel, npomeamux yepe3 oTBEpCTHE, HA
pacctossHuu 1 M momemaroT 3kpaH. Kakoe konndecTBO 30H PpeHennss yKJIaaAbIBAalOTCS B
OTBepCTUH AuadparMsl 175 TOYKU Ha dKpaHe?
BapuaHTbl OTBETOB:
1.8
2.4
3.9
4.5

21. Ilo mepe HarpeBaHHs TeJla €ro CBEUCHUE U3MEHSETCS cieayronuM odpasom. [Ipu komHaTHON
TeMIlepaType CBeUeHHe B BUIUMON 00JacTu crekTpa He Habmogaetcs. [lo mepe noBbieHus
TEeMIIepaTypbl T€JI0 HAUYMHAET CBETUTHCS MAJIMHOBBIM LIBETOM, MEPEXOMASIIUM 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 IpHUBEIEHHBIX BAPHAHTOB HET BEPHOTO
4. 3akoHOM cMenleHus1 Buna

22. Kak m3MeHuTCs 3aIepKUBAIOIIasl Pa3HOCTh MOTEHIMAIOB Ipu BHEIHEM (oTodddekre, ecnu
JUTMHY BOJIHBI M3JTyY€HUs, BBI3BIBAIOMIETO (OTOAIDPEKT yBEINUHTH B 2 pa3a?
BapuaHTbl OTBETOB:
1. yBenuuuTcs B 2 pa3za
2. yMEHBIIUTCS B 2 pasza
3. yMeHbIIUTCS OoJiee 4yeM 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 uweTB&pTOM SHEpreTrueckoM coctosiHuu (n = 4) -0,85 3B. Kakoii sneprueii (B 7B)
Oynetr obOmamath (OTOH, MCHYIMIEHHBI aTOMOM BOJIOpOJa NMPH MEePeXoJe M3 BTOPOTO
BO30YX/IEHHOTO COCTOSTHUSI B TIEPBOE BO30YKIAEHHOE?
BapuaHTbl OTBETOB:
1. 1,89
2.34
3. 1,51
4.10,2

24. MukpouacTulla HaXOJUTCS B OJHOMEPHOH MOTEHIIUAIBHON sIME BO BTOPOM BO30YXKJICHHOM
coctosiHnM. CKOJIBKO TIOJTYBOJIH JIe — Bpoiis yKi1aibIBaeTCsl Ha IIUPUHE SIMbI?
BapuaHTbl OTBETOB:
1.1

Rl
I NGO
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25.
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Kak n3mMeHuTCss COOCTBEHHBIN MarHUTHBIA MOMEHT SJIEKTPOHA B aTOME BOJAOPOJIA, €CIU aTOM
nepeieT U3 OCHOBHOTO COCTOSTHUS B BO30YKIEHHOE?

BapuaHTbl OTBETOB:

1. yBenuuuTcs

2. YMEHBIIUTCS

3. He U3MEHUTCH

4. 5JIEKTPOH B aTOME BOJIOPO/Ia HE 00J1aJaeT MAarHUTHBIM MOMEHTOM.

9.1.2. IlepeyeHb IK3aMEeHANUOHHBIX BONIPOCOB

Tperuit cemectp
Konebauus u BoaHbI

OO61me npencTaBiaeHust 0 KojaeOaTeNbHBIX U BOJTHOBBIX IPOIIEcCax.

["apmoHMuecKue KojaeOaHus U UX XapaKTePUCTHKH

["'apMOHMYECKH OCLUIUIATOP.

Meton BekTopHO# nuarpammel. [IpencraBieHne rapMOHHYECKUX KOleOaHUH B KOMIUIEKCHOM
dbopme

CrnoxeHue rapMOHMYECKUX Konebanuil. buenus

CrnoxeHue B3auMHO MEPIEeHIUKYIISIPHBIX Kojebanuil. @uryps Jluccaxy.

CBoOoHBIE 3aTyXarolue KojaeOaHus

OnexTpoMarHuTHeIe Konebanus. KonaeOaTenbHbIi KOHTYP

CBoOoniHBIE 3aTyXarolue KojJeOaHus B KOHType

BrinykaeHHbIe dNIeKTpudeckue konebanus. Pesonanc Toka. PezoHaHC HanpsHKeHHS

OO01me mpeacTaBaeHHs O BOJIHOBBIX MPOLECCax. Y paBHEHUS MJIOCKOH U cepruiecKoil BOJIH.
BonHoBO€E ypaBHEHUE.

VYrpyrue BoiaHbl: Hal0XeHHsI BOIH. CTos4YKe BOIHBI

3ByKoBbI€ BOJHBL. DddekT Jomnepa

ONEeKTPOMAarHUTHHIE BOJIHBI: BOJTHOBOE YPaBHEHHE

OHeprus MeKTPOMarHUTHOM BOJIHBI.

VMHTEHCUBHOCTD, UMITYJIBC JIEKTPOMArHUTHOMN BOJIHBI.

W3itydeHune 3J1eKTpUIeCKOro JUIIOIS.

BoinoBas u kBaHTOBas OITHKA

CBeToBas BOJIHA: ONTHYECKHUI Iuana3oH JUIMH BoiH. [lokazaTens npenomiieHus.
KorepeHTHOCTS.
Wntepdepennus ceera.
WNutepdepenuns, moayvyaeMas jAejeHUEM BOJIHOBOro ¢ponta: meron FOHra, Oumpusma
OpeHnens.
Wutepdepeniys, noayyaemas AeJICHUEM aMILTUTYAbL: OTPaXXEHHUE OT TOHKUX TUIACTHHOK.
Wutepdepeniiys, noayyaemas AeJICHUEM aMIUTUTYAbl: Kojblia HpioToHa.
Hudpakuus. Judpakuus Opaynrodepa u qudpakuus Openens.
[Tpunnumn I'roiirenca. [Ipunuun I'roiirenca-®Openens.
Merton 30u @penensi. 30HHas MJIACTUHKA.
Judpakuus Openenst Ha KPyrioM OTBEPCTUH U HA TUCKE.
Hudpakuus OpayHrodepa OT mienu.
Hudpakuus Opaynrodepa Ha TUPPAKIUOHHON peIIeTKE.
CnekTpanbHoe pa3inoxenue. Paspemaromnias cnocoOHOCT PEIIeTKH.
Judpakuus peHTreHoBCKUX nyyeil. @opmyna Bynsha—bparros.
[Tonspusanus ceera. EcTeCTBEHHBIN U NOJIAPU30BAHHBIN CBET.
[Tonsspuzatopel. Crenens noaspusanuu. 3akoH Mamtoca.
[Tonsspu3zanus npu oTpaXeHUH U IpeaoMiieHuu. 3akoH bproctepa.
[Tonsipuzanus npu 1BOMHOM fyuenpenomieHnu. HTepdepeHrs noaspru30BaHHbIX BOJH.
HckyccTBeHHOE ABOIHOE Tydenpenomienue. dddext Keppa.
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34.
35.
36.

37.

Bpanienue niockocTH Noisipu3aliym.

Hucnepcus ceeta. [lornonienue crera.

Paccesinne cBera. M3nydyenue BaBunoa—Yepenkona.

TennoBoe U3IydeHUE U JIIOMUHECIICHIINUS. 3aKOHBI TETIOBOTO M3y4eHus: 3akoH Kupxroda.
3akoHbl TeruioBoro u3nydenus: 3akoH Ctedana-bonsiimana. 3akon cmenieHus: Buna. ®opmyna
Panes-/xunca.

3akoHbI TEIUIOBOTO u3nydeHus: [ 'unoresa [Inanka. ®opmyina [lnanka.

Buemnnii pororddexr.

®otonsbl. OnsiT bore.

Nmmynsc dhoTtona. [laBneHue crera.

Dddext Komnrona.

TopMO3HOE PEHTTEHOBCKOE U3ITyUYEHHUE.

ATomHas pU3MKa, 3IEMEHThI KBAHTOBON MEXaHUKU U (U3HUKH TBEPAOIO Tesa

XapakTepuCcTUYeCKOe PEHTTEHOBCKOE U3IIyUECHHUE.

Mopnenb atroma Pesepdopaa. ATOMHBIE CIIEKTPHI.

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

DnemeHTapHas Teopusi bopa BogopoaHoro aroma.

BosHoBbI€ cBoiicTBa yacTull. I'unoresa ae bpoins.

Omnpit JleBucona u xxepmepa. Audpakuus 3J€KTPOHOB.

MuxkpouacTuiia B IByXIEI€BOM HHTephepomeTpe.

[Tpunnun neonpenenéunoct (CooTHOMIEHUE HeonpeaenéHHoctel [ eitzendepra).

Bonnosas ¢pynkmus. CMBICT B CBOMCTBA BOJIHOBOM (DYHKITHH.

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

. HacTtuna B 0THOMEpHO# T7TyOOKOM MOTEHITUATBHOM sIME.

. 'apMOHMYECKHIT KBAHTOBBIN OCIUIUIATOP.

. IIpoxoxaeHne 4acTUIlbl Yepe3 MOTCHIIMAIBHBINA Oaphep. TyHHETbHBINH (D PEKT.

. I'maBHOE 1 opOuTaNnbHOE KBAHTOBBIE YKCIIa aTOMa BOJIOPOAA.

. IIpocTpaHcTBEeHHOE KBaHTOBAaHUE (MAarHUTHOE KBAHTOBOE YHUCIIO).

. Cnun snextpona. OnbiT LlTepna u I'epnaxa.

. Pacnipenenenue 3neKTpoOHOB MO SHEpPreTudeckuM ypoBHsAM atomoB. [Ipunnun [aynu (mpuHuun

3ampera).

[Tepuoanueckas cucrema 31eMeHTOB. CIIEKTp aToMa BOJOPOIa.

[[IupuHa crieKTpaIbHbIX JIMHUH.

ToHKas CTpyKTypa CrieKTpalbHbIX TuHUN. DddekT 3eemana u llltapka.

KBaHTOBast TeOpHUsI KOBAaJEHTHOM CBSI3H.

MonekysipHble CIIEKTpPBI.

CrioHTaHHOE U BBIHYKJIEHHOE M3JTy4Y€HHUsI aTOMOB.

HopmanbHas 1 nHBEpCHAs 3aCEIIEHHOCTH SHEPTreTUUYECKUX YPOBHEI.

[Tpunuun paboTsl KBAHTOBOTO F€HEPATOPA.

PyOuHOBBII 1 Ta30BBIN JTa3€phl.

TepmonuHaMUYECKUH U CTATUCTUICCKUN CITIOCOOBI OMMCAHUS KOJUICKTHBA YaCTHUIl. X UMUYECKHUI
MOTEHLIUA CUCTEMBI

BrIpoxieHHbIE U HEBBIPOXK/IEHHBIE KOJUIEKTUBBI YaCTHUIL

Knaccuueckue v kBaHTOBbIE CcTaTUCTUKU. DYyHKIUS pacnipeaeeHUs

®da30B0€ MPOCTPAHCTBO MUKPOYACTULIBI U €0 KBAHTOBAaHUE

[TnotrocTh coctostamit (g(E)). Kpurepuit HEBBIPOKIECHHOCTH HI€aTLHOTO Ta3a

OyHKIUS pacnpeesieHus sl HEBBIPOKIeHHOTo ra3a (DyHKuus pacnpeneiaeHuss Makcenia-
Bonbsimana)

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

Bnusinue remnepatypsl Ha pacnpeneneane @epmu-/Iupaka

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

OyHKUUS pacnpeeseHus s BBIPOKIEHHOro raza 0030HOB (KBaHTOBas cTtaTucTuka bose —
DWHIITEHHA)

[TonsiTre 0 HOPMAJIbHBIX KOJIEOAHUSX PEIIETKH
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CrexTp HOpMaJIbHBIX KOJIeOaHUHN PEIIeTKH

Xapaktepuctuueckas temneparypa Jlebas

I"apmonunyeckuit ocuuuisiTop. @OHOHBI

TennoeMKoCTh TUAIEKTPUKOB (Teopust Jlebast)

TennoeMKOCTh 2JIEKTPOHHOTO Ta3a (TEII0EMKOCTh METAIJIOB)

TemnioBoe paciupeHre TBepAbIX Te

TennonpoBOAHOCTh PEMIETKH (IMIJIEKTPHUKOB)

TermmonpoBOAHOCTh METAIIIIOB

3akoH Bunemana-®panua

DJIEMEHTHI KJIACCHYECKOM TEOPHUH AJIEKTPONPOBOAHOCTH MeTaJIOB. Henocratku
PaBHOBecHOE COCTOSIHME 3JIEKTPOHHOTO Ta3a B IPOBOJHUKE B OTCYTCTBHE IEKTPUUYECKOTO MO
Hpeiid 2IeKTPOHOB MO IEWCTBUEM BHEITHETO IEKTPHUIECKOTO TOJIS

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

30HHBIE JUArpaMMbl METAJIOB, TUAJIEKTPUKOB U MOJIYTIPOBOJHUKOB
DNIEKTPONPOBOJHOCTH COOCTBEHHBIX MOJIYNPOBOJHUKOB

DIEKTPONPOBOIHOCTH IPUMECHBIX MOTYTPOBOIHUKOB

Pabota BbIX0/1a IEKTPOHOB U3 MeTaslia

KonTakTt 1ByX MeTamioB

TepmonnekTpuueckue sBIeHUs

KoHTakT MeTami-nonynpoBoIHUK

KoHTakT ABYX MOITYNpPOBOAHUKOB

[Ipsimoe u oOpaTHOE BKIIIOYEHUS P-n-Iiepexoaa

TyHHENbHBIN THOJ

CeeTonnon

9.1.3. IlepeyeHb BONPOCOB ISl 3a4€Ta

Bropoii cemectp

MexaHunka

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

OcHOBHBIE XapaKTEPUCTUKU JBH)KEHHUS MaTE€pUaJbHON TOYKHU. J[BUYKEHHE 1O OKPY>KHOCTH U
BpalieHue TBEPAOIo Tea.

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

. 3aKOH COXpaHEHUs UMITyJbCa.
. LlenTp nuepuumn.

JInHamMuKa BpamaTeIbHOTO JIBHKEHUS TBEPIOTO TEJa: BpAILlEHUE Telda OTHOCUTEIBHO
HETIOABUXHOU TOYKH.

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

HETIOJABUYKHOU OCH.

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

Teopema IllTeitnepa. YpaBHeHHE TUHAMUKYU BPAIATEILHOIO JBHYKEHHUS.
Kunernueckas sneprusi, pabora, MOIIHOCTb.

IToTeHumanbHas YHEPrUs: KOHCEPBATUBHBIE CUIIBI U CUCTEMBI; CUJIOBOE II0JIE.

3aKOH COXpaHEHMsI MEXaHUYECKON IHEPI M.

[Tpumep mpakTUYECKOro MPUMEHEHHUS 3aKOHOB COXpaHEeHHUsI: aOCOIIOTHO YIPYTHiA yap.
Kunerndeckas 3Heprus BpallarolIerocs U KaTsauerocs Tedl.

MonexymnspHas GU3UKa U TEPMOIUHAMHKA

. Cratuctuueckas pusuka u tepMoauHamuka. OCHOBHbIE TepMUHBI. TepMoanMHaMUYECKUE

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

. OCHOBHBIE TEPMOJIMHAMHYECKUE TPOLIECCHl U UX YpaBHEHUS: U300apHueCKuil, H30XOPUUECKUA,
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10.

1.
12.
13.

14.
15.
16.
17.

10.
1.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

XN B DD —

M30TEPMUYECKUI TTPOLIECCHI.

. OCHOBHbBIE TEpMOJMHAMUYECKHE MpPOLECChl W HX YpPaBHEHUS: H30TEpPMHUUYECKUH,

anuabaTudeckuit mpouecc. 3akoH JlambToHa A1 CMECH Ta30B.

. HekoTopble MOHATHSA U CBEAEHUS M3 TEOpHU BeposTHOcTeh: DyHKIUS pacrpelieeHus.

BeposiTHOCTE MUKPOCOCTOSIHUSI.
Pacnpenenenue MakcBeia: Pactipenenenue npoeKuyu CKOPOCTH U MOTYJIsE CKOPOCTH.

. Pacnpenenenne MakcBemia: Haubosee BeposTHAsA, CpeIHsAS KBaJpaTU4yHasi, cpeaHss (cpeaHss

apudMeTHIecKas) © OTHOCUTEIIbHAS CKOPOCTH.

. Pacnipenenenne bonpnmana. bapomerpuueckas ¢opmyna. Pacnpenenenue

Makcsemna—bonsinmana.

. OCHOBHbIE OTpeeICHHs: TEPMOIMHAMUKA, TEIUIOBbIE MAIIMHbI, (PYHKLIHHU Mpoliecca, GyHKIUN

coctosiHus. PaboTa, TernoTa B TepMOIMHAMUKE.

[TepBoe Havasio TepMoIMHaMHUKU. PaboTa nieanbHOro ra3a mpu U30IpoIeccax: H30X0PHIEeCKUH,
M300apHBIA, U30TEPMUYECKUA U aTHa0aTUICCKUN MTPOIIECCHI.

YerpoiicTBo 1 puHIUI paboThl TerwtoBoi MamuHbl. KITJ[ TermmoBoit MammHbL.

Wneanbnas termosas mamuHa. Hukn Kapno. KIT/] nukna Kapro.

Outponus: CTaTUCTUYECKHNA W TEePMOJIMHAMHYeCKUil monxon. Pacuér suHTpomum amns
UJeabHOTO rasa.

DHTponus B u3omnpoleccax: M3orepmudeckuii u aagnadaTHaecKuii mpoIecchl.

BTopoe Hauano TepMoAMHAMUKH.

[uxn Kapno B koopaunatax « Temmnepatypa — DHTpoOnus».

[uxn KapHo 17151 X0JI0IUIbHUKA.

BJ'ICKTpI/I‘IeCTBO 1 MarH€Tusm

Onexktpuueckuit 3apsia. CBOWCTBA U 3aKOHBI.

CunoBble XapaKTEPUCTUKH JIEKTPUUECKOTO MOJII.

Hanpspokennocts. [IpuHIUI cyneprno3uium 3JeKTPUUECKUX MTOJIEH.

[ToTenuman.

CBs13b MeX/1y HANPSYKEHHOCTHIO U OTEHLIUATIOM.

DJIEKTPUUYECKUI TUTIOb.

Teopema I'aycca-Octporpaackoro aisa Bekropa E.

Brruncinenue 31eKTpUUYECKUX MOJIEH ¢ momomiblo TeopeMbl ['aycca: I[lone GeckoHeuHOM
OJHOPOJIHO 3apsKEHHOM MIockocTH; [1one NByX pa3sHOMMEHHO 3apsiKEHHBIX Mmockoctel; [Toe
OECKOHEYHO 3apsKEHHOT0 HUIMHIIPA.

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

3apspkeHHoro nuiauHapa; [lone oobemHo-3apsikenHoro mapa; [lone 3apsixeHHolN 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.
Briuncinenne moTEHIMANOB 3JEKTPOCTATUYECKUX TOJei: OECKOHEYHOrOo 3apsKEHHOTO
HWIMHpPA; 00bEMHO-3apSKEHHOTO 11apa; 3apsyKEHHON MyCTOTeNOoM cephl.

Huanextpuku. [lonsgpuzanusi AM3IEKTPUKOB.

DneKkTpuYecKoe MoJjie BHYTPH JUAIEKTPUKA.

Teopema ["aycca npu HaIM4YMU IUANEKTPUKOB. BekTop anekTpuueckoro cmemenus. [locrynar
Makcgemia.

VYcnoBus Ha TpaHUIle IBYX JUAJIEKTPUKOB.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DIEKTPOEMKOCTh YETUHEHHOT0 TpoBoAHNKa. KoHaeHcaTophl.

DHeprus 3JeKTPUUECKOro MOJs: dHEPTrus B3aMMOJEUCTBHUS CHUCTEMbl TOYEUYHBIX 3apsoB;
SHEPTrUsl CUCTEMbl OOBEMHO pacIpelleICHHbIX 3apsA0B; SHEPTHUsl CUCTEMbl MOBEPXHOCTHO
pacnpe/ieNIeHHbIX 3apsA0B; SHEPTUSl CUCTEMBbI JINHEHHO paclpee/eHHbIX 3apsiI0B.

DHeprus 3JeKTPUUECKOT0 MOJs: SHEPrus 3apsKEHHOTO MPOBOAHUKA; IHEPTHUS 3apSKEHHOTO
KOHJIEHCaTopa.

OnekTpuyeckui Tok. Cuia U MIOTHOCTh TOKA.
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DNEKTPOABMKYIIAS CHJIA B DJIEKTPUUECKUX LEMIX.

O0600ménnbIi 3akoH OMa 1711 HEOJHOPOIHOTO YYacTKa IEMH.

PaszBerBnénnrie nienu. [IpaBuna Kupxroda.

MouHocTs Toka. 3akoH Jxoyns — Jlenna.

BBenenne B Maruutoctatuky. Cua Jlopenua.

B3aumoneiictBue TOkoB. OU3HMYECKUN CMBICT MHIAYKIIMM MAarHUTHOTO mmoJis. ['paduueckoe
n300paxKeHre MarHUTHOTO MOJIS.

3akon buo — Capapa — Jlannaca.

[Tpumepsl pacueTa MarHUTHBIX MOJIEH: MArHUTHOE T0JI€ IPSIMOTO TOKaA.

[Tpumeps! pacueTa MarHUTHBIX MOJIEI: MAarHUTHOE TOJIe PABHOMEPHO ABMXKYIIETOCS 3aps/a.
[Tpumeps! pacueTa MarHUTHBIX MOJIEI: MAarHUTHOE TOJIE HAa OCH KPYTOBOI'O TOKA.

ITorok BekTOpa MaruuTHOM MHAYKIMHU. Teopema ["aycca—OcTporpaackoro st Bektopa B.
Teopema o nupKyJaIuu BekTopa B.

[Tpumepsl pacueTa MarHUTHBIX MOJIEI: MArHUTHOE TOJIE COJICHOUIAa U TOPOUIA.

3akoH Amrepa. Cuia B3auMOJEHCTBUS MapajijIeIbHBIX TOKOB.

KoHTyp ¢ TOKOM B MarHUTHOM IIOJIE.

JIBukeHue 3apsyKEHHBIX YACTHI] B IOCTOSSHHOM MarHUTHOM IIOJIE.

Dddext Xomna.

Hamarnmuyennocts. HanpsiokeHHOCTh MarHUTHOTO 1OJIsA. TeopeMa o nupKyJsanuu Bekropa H.
CBa3b Mexay Bektopamu J u H. Buabl MaraneTukos.

®eppomarneTuk. [letns rucrepesuca.

Pabora no nepemenieHuIo NpOBOAHUKA C TOKOM B MAarHUTHOM TIOJI€.

SIBNIeHME PIIEKTPOMArHUTHOW UHAYKIWH.

DONEeKTPOABMKYIIAs CHJIa MHAYKLIUH.

[Tpupona 3/IC 3meKTpOMarHuTHOM UHAYKIUH.

Toxu dyko. CkuH — 3hDEKT.

SAsnenne camonHaykiuu. MHnyktuBHOCTh. DJ]C caMOMHIYKIIMH.

B3anmuas naaykuus.

DHeprus MarHUTHOTO MOJIS.

BuxpeBoe anekrpuueckoe noie.

Tox cMenieHusl.

VYpasuenus MakcBemna: MaTerpansuas n auddepennuansaas popma ypaBHECHHH.
VYpaBaenusa Makcsesia: ['pannunsie ycnoBusi. CBoiicTBa ypaBHEeHU MakcBesa.

9.1.4. IlpuMepHbIi NepedeHb BOMPOCOB sl 3a1UTHI J1a00PATOPHBIX padoT

. Kakue ycrnoBust He0OX0AUMBI U TOCTATOYHBI I OOECIICUCHUsI PABHOYCKOPEHHOT'O BpAILICHUS

Tea’?

. Kak ybenurbcs B HAmM4uu paBHOYCKOPEHHOTO BpAIIEHUs?

Kak HanpaBieHbl OTHOCUTENBHO PYT ApyTa yIJoBas CKOPOCTh U YIIOBOE YCKOPEHHE TOYKH,
€CJIM JIMHEWHAst CKOPOCTh YMEHBIIAETCSI CO BpEMEHEM?

Kakoe mo xapakTepy IBHXKEHHUE COBEpIIAET MaTepualbHas TOYKA, €CIIM HalpaBlICHUE
MT'HOBEHHOM CKOPOCTH V 00pa3yeT C MOJHBIM YCKOPEHHEM a TYIOH yromu?

OT KaKuX BEJIMYMH 3aBUCUT YTIIOBOE YCKOpeHue?

Kak cHM3UTH NOTPEIHOCTh U3MEPEHUA?

Kaxkoe nBmxeHue Tena Ha3bIBa€TCs BpalllaTeIbHbIM?

Kak namnpaBieHbl OTHOCUTEIBHO JIPYT APYra yrioBas W JUHEHHAas CKOPOCTH MaTepUalbHOMN
TOYKHM COBEPILAIONICH BpalllaTeIbHOE IBMKEHHUE?

3anumuTe ypaBHEHUS YCTAaHABJIMBAIOIINE CBSI3b MEXJY JUHEUHBIMU U YTJIOBBIMU
XapaKTEPUCTUKAMHU ISl MATEPUAIbHOM TOUYKHU COBEPILIAIOIIEH BpalllaTeIbHOE JIBHKEHHE?

9.1.5. lIpuMepHBbIii NepeyeHb BONPOCOB /sl KOJUIOKBUYMA

KommokBuyM 1o mexanuke. Borpochl.

l.
2.
3.

Kunemartuka. [Toctynarensnoe asuxkenue. [1yTe. [lepemenienue.

CkopocTb: cpeniHssi, MTHOBEHHas. Mo1yJib 1 HalpaBJiIeHHE CKOPOCTH.

YckopeHue: TaHreHIMaJIbHOE, HOPMalbHOE, MOJHOE. YpPaBHEHUS KHHEMAaTHUKU s
PaBHOYCKOPEHHOTO JIBH)KEHHUSI.
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20.

21.
22.
23.

PaBHOMepHOE BpaiaTenbHoe IBUKeHue. CBSA3b JTUHEHHBIX U YTIOBBIX XapaKTEPUCTHK.

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

KHMHEMATHKH paBHOYCKOPCHHOI'O BpalllaTCJIbHOI'O JABUKCHUSI.

. LenTtp macc cucTeMbl MaTepUalbHBIX TOYEK. /J[MHaMuU4Yeckoe ypaBHEHUE BUKEHUS LIEHTpa

Mmacc.
Junnamuka. 3akonbsl HeroToHa. [IpuMeHeHne BTOporo 3akoHa.

. Cuna. [Ipunmun 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 Bpamiaromerocs reia.

MOMEHT CUJIbI 1 MOMEHT UMITYJIbCa OTHOCUTEIBHO TOYKU U OCH.

3aKOH COXpaHEHHsI MOMEHTA UMITYJIbCa. Y CIIOBUSI COXPAHEHUS.

MowmenT unepuuu. Teopema lllTelinepa.

3amMkHyTas cucrema. Mmysibe. 3aKOH COXpaHEHUsI UMITYJIbCa.

PaboTa u momHOCTE. CBsI3b paOOTHI M1 KHHETUYECKOW YHEPTUH.

Tpu 3axkoHa HeroToHa. Buabl cuit: rpaBuTallMOHHAs, TSKECTH, YIIpyTas, TPEHUS.
KoncepBaruBHsbie cuibl. [loTeHunaneHas sHeprusi.

MowmeHT umnyJibca Bpamjarouerocs tena. [lomyyenue ypaBHeHHs] TUHaMHUKU BpallaTeIbHOTO
JBUKEHHS] OTHOCUTEIBHO HEMOBUKHOU OCH.

OCHOBHOE ypaBHEHHME JMHAMHUKHM TOCTYNaTelIbHO IBHXEHHA. LleHTp Macc. YpaBHeHHUE
JBUKEHHSI LIEHTpa Macc.

3aKOH COXpaHEeHHs U U3MEHEHHUS SHEPTUU B MEXAHUKE.

OcHOBHOE ypaBHEHHUE IUHAMUKH BPAIIaTEIbHOTO JBUKEHHSI OTHOCUTEIBHO TOYKHU, BBIBO/I.
CBs13b CHJIBI M IOTEHIIMAJIBHON YHEPTUU

9.1.6. IlpuMepHbIii NepedyeHb BAPUAHTOB (3aaHNI) KOHTPOJIbHBIX padoT

[Tpumep 6unera o teme "KuHemarnka MaTepraabHON TOUKH'".

1.

AR

MaxoBuk Bpamaics, faenas 57 o6/c. IIpu TOpMOXKEHUM OH Hayall BPalllaThCsl paBHO3aMEAJICHHO
u uepes 39 ¢ ocranoBmiics. CKOJIBKO 000POTOB C/esiall MaXOBUK OT Hayajaa TOPMOXKEHUS /10
OCTaHOBKH?

C xakoil HauGonbIIeH CKOPOCTHIO JOJKEH UATH MOJ HO0XKAEM YeJOBEK, YTOOBI TOKAb HE
normnajai Ha HOTH, €CJIU OH JEPXKHUT 30HT HA BeicoTe 178 cM Haxa 3eminéil Tak, 4TO Kpal ero
BhICTYyMaeT Brepea Ha 12 cm? Kamu 1o ast magaioT BepTUKAIbHO cO CKOpocThio 11 M/c.

Yepe3 CKOIBKO CEKYHJI BEKTOP CKOPOCTHU Teja, OpOIIEHHOr0 Mo yrioM 32°K TOPU3OHTY C
HayvalbHOM cKopocThio 11 M/c, OyaeT cocTaBiATh C TOPU3OHTOM yrom 14°7?

OnpenenuThs Ha4aJIbHYIO 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.

9.1.7. Tembl J1a00paTOPHBIX PadoT

Kunematuka paBHOYCKOPEHHOTO BpalCHUS

N3ydenue pacnipenenenus Makcsesnia.

W3ydeHue 3neKTpoCTaTUYECKOro Mosl.

N3ydenue 3aTyxaromux 3JeKTPOMarHUTHBIX KojeOaHui
Nzydenue nutepdepeHuu 1a3epHOro U3IydeHusl.
W3ydenue criekTpa U3Iy4eHHUs: aTOMOB BOJOPO/Ia.

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATENIbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4e0OHO-METOMUECKOT0 U MporpaMMHoOro obdecneuenus. CamocrostenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.
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B npouecce uzydeHus: TUCUUILIMHBI JUIsl Ty4YIIETO OCBOEHUS MaTepHaia He0OX0IUMO PEryJspHO
oOpamaTbCcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepHanax;
MOJIb30BaThCsl yepe3 KaOMHET CTy/AeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU UHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEeKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM Ay
WHAUBHUAYATbHOTO MOHMMAHUS U OCBOEHHS MaTepuaja, BbIJENsis 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 BBISICHUTH UX
3HAauYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUYEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUMBUIyalbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

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

YueOHbIi MaTepuai uzjaraercs B Gopme, MpeArnoararonieil CaMoCTOATEIbHOE MBIIIIJICHHE

CTYJEHTOB, camooOpa3oBaHue. [Ipu 3ToM camocTosATeabHas paboTa CTYyA€HTOB UTPAET PELIAIOUTYIO
poiib

B XO/JI€ BCETro Y4eOHOro mpolecca.

Hauatp n3yuenue qUCIUIUTMHBI 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 He00X0AUMO PETYIISPHO

oOpalaTecsi K peKOMEHIyeMOH JIUTepaType U UCTOYHUKAM, YKa3aHHBIM B yUeOHBIX MaTepHallax;

M0JIb30BaThCA Yepe3 KaOUHET CTyJIeHTa Ha caiiTe Y HuBepcuteTra 00pa3oBaTelIbHBIMU pecypcaMu

3JEKTPOHHO-OUOIMOTEUHON CHUCTEMBI, a TakXe OOIIEeJOCTYNHBIMH HHTEPHET-NOPTAIaMH,
coJiepKalIuMHU

HAyYHO-TIONYJISIPHBIE U CTIeHUATU3UPOBaHHbBIE MaTEPHUAIIbl, TOCBSIIEHHbIE PA3JIMUYHbIM aCTIEKTaM

y4eOHOM JUCIUITNHBL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE pEKOMEHIAIHSIM:

— YTEHHUE WJIK IPOCMOTpP MaTepuaia OCyUIECTBISUTE CO CKOPOCThIO, JOCTATOYHOU Is

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

M3YUYEHHOT'O COCTaBUTh Te3uchl. OCBOMB MaTepHall, MOMBITATbCSA COOTHECTH TEOPHIO C IpUMEpamMu
u3

MIPAKTUKU;

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

3HaYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuara;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEYATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CrTyneHThl MOTYT MOJy4YaTh UHIMBUYaJbHbIE KOHCYJBTAIMH, B T.4. C UCIIOJIb30BaHUEM CPECTB

TEJIEeKOMMYHUKAIUH.

[To nucuumninHe MOTYT MPOBOJUTHCS TOMOIHUTENbHBIE 3aHITHS, B T.4. B hopMe BeOMHAPOB.

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

KypHaJIe Mo TUCHUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU
310POBbsI H HHBAJINI0B

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

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MUHBAJIUOB
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Kareropuu oby4aromuxcs

Buasl 1ooHUTENEHBIX OLEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOYUECHHUS

C HapylIeHHsIMU cllyXa

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUAMU 3pEHUS

CobecenoBaHue 1o BOIIPOCaM K
3a4eTy, ONpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYaTBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO alapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITENIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTAaHIMOHHBIMU METOIaMH

C orpaHU4YeHHUSIMHU 110
o01IIeMe IUIINHCKUM
MOKa3aHHUIM

TecTbl, THCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecTBEHHO MPOBEpPKa
METOJIaMH, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT

MIPOBEPKH

9.4. MeToauuecKkue PEKOMEHIAIUHA MO OCHOYHBIM MaTepuadamM AJd JUIl ¢ OrPpAaHUYCHHBIMHA
BO3MOKHOCTSAAMH 310POBbA U HHBAJINI0B

Jist Ui ¢ OTpaHUYEHHBIMH BO3MOYKHOCTSMH 3JI0POBbS U MHBAJIHUIOB MPEAyCMaTPUBACTCS
nocTymnHas popMa npeaoCTaBICHHs 3aJaHHIA OIICHOYHBIX CPEIICTB, & UMEHHO:

— B Ie4aTHou (opme;

— B Ie4aTHOH (hopMe ¢ YBEITUYCHHBIM IIPUPTOM;

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— METOJIOM YTCHUS aCCUCTCHTOM 3aJ]aHHs BCITYX;

— MPEIOCTaBICHHE 3aIaHNUs C UCIIOJIB30BAHUEM CYPJIOTIEPEBO/IA.

JIumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl U MHBAIUIAM yBEIHMYHBACTCS BPEeMsl Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOMPOCHI. [[s Takux oOydaroIIMXcs MpeaycMaTpUBaeTCs
nocTymnHas popMa npeoCTaBICHH OTBETOB HA 33aJJaHHs, 2 UMEHHO:

— MUChMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJICHUE OTBETOB YCTHO.

[Ipouenypa oneHUBAHHUS PE3yIbTATOB OOYYCHHUsS JHUIl C OTPAHUYCHHBIMHU BO3MOXKHOCTSIMHU
3I0pPOBbSI U MHBAIUOB 0 JAUCIUILIMHE TPEIyCMaTPUBACT MPEAOCTaBlIeHUE HHPOopManuu B hopmMax,
aJIalITUPOBAHHBIX K OTPAHUYCHHSIM UX 3JI0POBbsI U BOCIIPHATHSL HH(POPMAIIUH:

Jst i ¢ HapyIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I€YaTHOW (hOpMe YBEIUICHHBIM IPUPTOM.

Jst i ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1s i1 ¢ HAPYIIEHHUSIMU OTIOPHO-IBUTATEJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

[Ipu HEOOXOMMMOCTH JJISI JUIl C OTPAHHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbsI U MHBAJIHJIOB
mpoIielypa OlCHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOXKET MPOBOJAUTHCS B HECKOJIBKO 3TATIOB.
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