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1. leab TUCHUILIMHBI

B pesynpraTe OCBOGHHMS MAHHOW JUCHUIUIMHBI Yy OOYYaloIIerocs JMOJDKHBI OBITh
c(opMHPOBAaHbI KOMIIETEHIIMM OCHOBHOM MpodeccHoHanbHON 00pa30BaTeNbHONW MPOrpaMMbl
OakanaBpuarta (manee - OITOII):

OIIK-1.

COI[ep)KaHI/IC KOMIICTCHIIMI KaK IIaHUPYCMBIX PE3YJIbTATOB O6y‘IeHI/I$I 0 JUCHUIIIIMHC

cM. Ta0ymmne 1 u 2.

1.1. ®opmupyemMbie KOMIIETEHIIHU

Tabmuma 1 - Dopmupyembie TUCIUTUIMHONW KOMITCTCHITMHI

HaumenoBanue Buga
KOMIIETCHIINHU

HanmeHnoBanue kareropuu
(rpynmsl) KOMIIETSHIUH

KOIL 1 Ha3BaHHUEC KOMIICTCHIIMH

O6menpodeccuonanbaas | Teoperndaeckue u | OIIK-1 crioco0eH MIPUMEHSATH
IMPAKTUYCCKUC OCHOBBI q)YH):[aMeHTaJIBHLIe 3HaHHWA, ITOJIY4YCHHBLIC B
npodeccHoHATEHOR o0jacTh  MaTreMaTHYecKux U (MJH)
JIeSITeIbHOCTH €CTECTBEHHBIX HAyK, U WCIOJb30BATh HX B

npodeccrHoHaTbHON NeTENHPHOCTH

1.2. UHAUKATOPBI JOCTUKEHUS] KOMIIETEHIUI

Tabnuua 2 — MHAUKATOPBI JOCTHXKEHHSI KOMIETEHIINH, (hOpMUpyeMble TUCIUTUTMHON

Kox u na3zsanue

I/IH,Z[I/IKaTopBI JOCTHXKCHUA

I[I/ICLII/IHJ'II/IHLI " IPAKTHUKHU,

KOMIIETEHIIUU komnereHuuu mo OITOIT (hopMHpYIOITHE KOMIICTCHITHIO
OIIOIT
OIIK-1 crocoben mpumensts | OIIK.1.1. Crporo nokaseiBaet | K.M.04.01 ®Ouzuka
(¢yHOaMeHTanbHBIE — 3HAHMS, | MareMarnueckue yTBepxkiaeHus, | K.M.04.02 Marematuyeckuit
NOJy4YeHHble B OOJIACTH | OCHOBBbIBasiCb Ha (akrax ¢ | aHaIu3
MaTeMaThdecknx © (win) | KoHmenmusx teopuit B obmactu | K.M.04.03 AnreGpa u reomeTpust
€CTECTBEHHBIX HayK, U | MaTEMaTUYECKUX u | KKM.04.04 Teopus BeposiTHOCTEH U
UCII0JIb30BaTh ux B | €CTECTBEHHBIX HAayK, BBIICISS | MAaTEMaTHUECKasi CTAaTHCTHKA
po¢hecCHOHATBHOM riaBHBIE cMBICTOBBIe actiekTel B | K.M.04.05 Hduddepennmanpueie
JIeSITeTbHOCTH JI0Ka3aTeNbCTBaXx. ypaBHEHUS
OIIK.1.2. Pemaer npaktuueckue | K.M.04.06 Teopus urp u
3a/1a4n Ha OCHOBE | HICCIIEIOBaHHE OTIepaIlHi
(ynnamenTtanpHbix  3HaHuil B | KKM.04.07 BripaBHuBarImui Kypc
o0nacTh  MaTeMaTHYeCKMX W | MaTeMaTHKU U HHPOPMATHUKU
€CTECTBEHHBIX HayK. K.M.09.01(Y) TexHosornvyeckas
OIIK.1.3 Pemaer | (mpoeKTHO-TEXHOJIOTHYECKAs)
npodecCHOHANIBHBIE  33/la4d B | TPaKTHKA
HCCIeIOBATENbCKOM u | KM.10.01(/) Bremonaeane  u
MPUKIIATHON JESITEILHOCTH, | 3aIl[uTa BBIITY CKHOM
UCTIOJIB3YsI OCHOBBI | KBAJTM(HUKAIIMOHHOW pabOTHI

COBPEMEHHBIX MaTEeMaTHYECKUX
TEOPUIA.

1.3. 3nanusi, ymenusi, HaBbIKU (3YB) no qucuuniuHe

Tabnuua 3 — 3Hanus, yMeHHs, HABBIKU, POPMUPYEMBbIE TUCITUTLTHHON

Kon n Ha3BaHME KOMITETCHIIUH WNHIuKaToOphl OCTIKEHHS 3HaHUs, yMEHHUsI, HABBIKU
KOMIIETEHIINY, 3aKPETJICHHBIE 3a (3YB), popmupyemsbie
MUCLUIIIIMHON MUCILUILINHOMN
OIIK-1 cnocoben mpumenars | OIIK.1.2. Pemaer npaktudeckue 3a1aun | 3HaTh:
(dhyHIaMeHTaIbHbIC 3HaHUs, | HA OCHOBE ()YHAaMEHTAIbHBIX 3HAHUH B | OCHOBHBIE TIOHSTHS,
MOJTy4YEHHBIE B obmactu | obnacTu MaTeMaTHYECKUX U | 3aKOHBl U METOABI OOIIeH
MaTeMaTHIecKnX W (WIN) | eCTECTBEHHBIX HayK. (br3uKwY,
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KOIL 1 Ha3BaAaHHUEC KOMIICTCHIIMHA

I/IHI[I/IKaTOPI)I JOCTHXKCHU S
KOMIIETCHIH, 3aKPCIIJICHHBIC 3a

3HaHUS, YMEHHUSI, HABBIKA
(3YB), hopmupyemsbie

JUCIAIIMHOMN JUCIIATIIIMHOMN
€CTECTBEHHBIX HayK, u | OIIK.1.3 Pemaer npodeccrHoHaNBHBIC | YMETh:
UCIIOJIb30BaTh ux B | 33Jaud B HUCCJIENOBATEIbCKOM U | - TPaMOTHO IOJIb30BAaThCs
po¢hecCHOHAIBHOM MIPUKJIATHON AEATEIHHOCTH, WCTOIB3YS | SI3BIKOM (DU3UKH;
JIeATEeTFHOCTH OCHOBBI COBPEMEHHBIX MAaTEeMATHUYECKUX | - MPUMEHSITh TOHATHUS W

TEOpUIA.

3aKOHBI (1)H3I/IKI/I B pCLICHUHA
IMPAKTHYCCKUX 3a4a4,

Brnaners:
OCHOBaMH (107677197 SIS
pereHIN
npodeccHoHaTbHBIX 3a7ad
HCCJIeIOBATCIbCKOM u

HpI/IKHa,Z[HOﬁ JACATCIIBHOCTHU

2. O0bEM M TPYI0EMKOCTH JUCIHUILIMHBI 110 BUIAM YUeOHBIX 3aHSITHIA.
DopMbI MIPOMEKYTOUYHOM ATTECTALUM

Ta6mmia 4 — O0beM U TPYJO0EMKOCTh JUCITUIUIMHBI 110 BUJAM YUYE€OHBIX 3aHATHI

. O06bEM "acoB 1Mo
OO11as TpyTOEMKOCTh U BHJIbI yueOHOU pabOThI MO JUCIUILTHHE, TIPOBOJAUMBIC B
dhopmam 00yUeHHUs
pasHBIX Gopmax 0DO
1 O0mas TpyA0eMKOCTh AUCIUTLIHHBI 180
2 KonrtakTHas paboTa 00y4Jaronuxcs ¢ mpemnoaaBareneM (1Mo BUaaM yuIeOHBIX 50
3aHATHH) (BCero)
AynutopHas pabota (Bcero): 50
B TOM YHCIIE:
JIEKIIUU 18
MIPAKTHYECKUE 3aHITHS, CEMHUHAPHI 32
MPAKTHKYMBI
nabopaTopHble paboTEI
B UHTEPAKTUBHOM hopme
B DJICKTPOHHOU opme
BueaynuropHas pabota (Bcero):
B TOM YHCJIe, UHJIMBHIyaJibHasl paboTa 00y4aroNXcsl ¢ IpernoaaBaTesieM
MOJrOTOBKA KYPCOBOH paboThl /KOHTaKTHas paboTta
rpyMIOBasi, MHAUBHIYATbHAS KOHCYJIBTAIMS U HHbIC BUJIbI yUeOHOU
JIeSITEIBHOCTH, TIPElyCMaTPHUBAIOIINE IPYIIIOBYIO WM HHMBHIYAIBHYIO PaboTy
00yJaroImxcs ¢ NpenoaaBaTeseM
TBOpYecKas paboTta (3cce)
3 CamocTosTenpHas pabora o0ydarommxcs (Bcero) 94
4 TIpoMexxyTodHas aTTecTaus 00yJaronerocs Ox3ameH — 1
cemectp (36 gacoB)

3. YueOHO-TeMaTHYeCKHMH IJIAH U CO/IePsKaHUe AU CUHUIITIMHBI

3.1. YuyeOHO-TEMATHYECKHHA ILJIAH

Tabnuua 5 - YueOHO-TeMaTHUeCKu# 11aH 09HOU (HhOpMBI 00yUESHHS

3aHATHAM

Ne menenu i/

Pasziensl ¥ TeMbl AUCHUILTHHEL 110 | (6ce2o uac.)

Oo6mas TpynoeMkocThb ®dopMa TeKyIIEeTo
TPYIOEMKOCTh 3aHATHH (4ac.) KOHTPOJIS U
MIPOMEKYTOUYHOMN
aTTecTaluu
yCIIEBa€MOCTH

8]0]6)




AyIHATOpHBIC 3aHATHUS
neki. | mpakt. | CPC
Cemectp 1
1. Mexanuka
1 Kunematnka u nuHamMuka 20 2 6 12 WnnuBunyansHbie
3aJaHHs
2 | 3akoHBI COXpaHEHUs B MEXAHHKE 14 2 4 8 Tect
2. Monekynapuasa gpusuxa u mepmoOuHaAMUKa
1 MKT u TepMoauHAMUKA Ta30B 14 2 4 8 WNunuBumyanbHbie
3aaHus
2 | MKT u tepMonnHaMuKa 14 2 4 8 Tect
JKHJIKOCTEMN M TBEPABIX TEJ
3. Inekmpomaznemusm
1 DIEeKTpOAUHAMHUKA 30 4 4 22 WnnuBunyansHbie
3aJaHMs
2 MarueTnsm 28 2 4 22 Tect
4. Onmuka u Keanmoeas uzuxa
1 OnTtHka 10 2 2 6
2 KBanToBas MexaHuka 14 2 4 8 Tect
[TpoMexyTOYHAsl aTTeCTaIHSI 36 JK3aMeH
HNTOI'O 1o 1 cemectpy 180 18 32 94

3.2. Coaep:xaHue 3aHATHH 110 BUJaM y4eOHOI padoThI

Tabnuna 6 — ConepkaHue TUCHUTUIHHBI

Ne

n/m

HanmMeHoBaHue pa3aena, TEMBbI
JUCIIATIIMHBI

CopeprxaHue 3aHATUS

Cemectp 1

Cooepotcanue 1eKYUOHHO20 Kypca

1. M

CXaHHuKa

1

Kunemamuxa u ounamuxa

1.1

Kunemartnka u JNHaMHKa

Krnaccuueckne mpeacTaBieHHs O CBOWCTBaX MPOCTPAaHCTBA-
BpemMeHH. CHCTeMBl OTCYeTa B MEXaHMKE, JTaJOHbI JUIMHBI U
BpeMeHH. OTHOCUTENBHOCTH  JBWXKEHHA. [lepememenue,
CKOpPOCTb, YCKOPEHHE: TaHT€HIHAIbHOE, HOPMAJIBHOE, IOJIHOE
yckopenue. [IpeoGpasoBanus ["anuned. YriioBoe nepemenieHue,
yIJI0Bas CKOPOCTb, YTIIOBOE YCKOPEHHE.

WHuepunanbHbie cUcTeMBI U 3aKkoHBI HproTOHA. ['paBuTaninoHHas
cwia, 3akoH BcemupHoro tarorenus. Cmima ynpyroctd, 3aKoH
I'yka. Cuisl TpeHus.

OneMeHTbl MEXaHUKM TBEPABIX HeAePOPMUPYEMBIX  Tell.
MOMEHT cuJibl, MOMEHT mapbl cuil. MoMeHT unepuuu. Teopema
HlTeiinepa. Yncno creneneit cBo601bI aOCOMOTHO TBEPABIX TEI.
[loctynarensHO€ M BpallaTeNnbHOE MIBM)KEHHUE TBEPJBIX TEII.
Kauenue.

YpaBHeHue JBIDKCHUSA MPOCTENIINX MEXaHUYECKUX
KoJIeOaTeNIbHBIX CHCTEM. 3aTyxamlue KojeOaHHs: 4YacToTa
3aTyXarIux KoJIe0aHwMiA, KO3 UIIHEHT 3aTyXaHus,
sorapu(MUYECKH JTeKPEMeHT, AOOPOTHOCTh. BBIHYKIECHHBIE
KoJIeOaHMs: pe30HAHC, aBTOKOJICOaHHSI.

Pacnipoctpanenne konebaHuii B OJHOPOXHOW yHpyrou cpene:
(da3oBasg CKOpOCTb, [UIMHA BOJHBI, BOJHOBBIE IIOBEPXHOCTH,
BOJIHOBOM (PpoHT, y4yu. CKOPOCTh MPOJOJILHON M MOMEPEUHOM
BOJIH.

3akonul COXpAHEeHUsA 6 MEXAHUKE

3aKoH COXpaHEHUs MMITYJIbCa,

|HpI/IMeHeHI/Ie 3aKOHA COXpaHEHWs WMITyJbca K aHaJIH3y
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/1

HaumenoBanue paznena, TeMbI
IUCLUIUINHEI

ConepixaHue 3aHATUS

MOMCHTA UMITyJIbCa U
MEXaHHUYECKOM OHEPTHUU

KOHTaKTHBIX  B3auMojaeicTBU. MOMEHT uMMyJibca U
TUPOCKOTINYECKHH 3 (DHEeKT.

Pabora cunet m wMomHOCTh. OJHeprusa. KoHcepBaTHBHEIE,
HEKOHCepBaTHUBHBIE cuibl. CBOWCTBA IMOTEHIMAIHHBIX TMOJEH.
[lonsiTHEe O cucteme, 3aKpbITHIE W OTKPHIThIE cUCTeMBL. PaboTa
cuibl ynpyroctu. [IoTHOCTE S3HEPruu.

Kunetnueckas 3Heprus Bpallaroerocs U KaTserocs Tena.
Kuneruueckasi,  mOTEHUMAbHasT W [OJHAsg  JHEPrus
KosieOmomerocst  tena. OHeprusi Oerymedl BonHBL Bekrop
YMoBa. IHTEHCUBHOCTb BOJIHBI.

oJIeKyJasipHasi PU3MKA M TEPMOJIMHAMHMKA

MKT u mepmodunamuxa 2a3oe

OcHoBsl MKT u
TEPMOJMHAMUKH T'a30B

[lepBoe Havyano tepmomuHaMuku. OOpaTUMble 1 HeoOpaTuMble
nponeccel. TepMoanHamMHu4ecKas BEpOSTHOCTb. PaBHOBecHOe
coctosiHMe M Quykryaunu. OCHOBHblE YPAaBHEHHMS M 3aKOHBI
MKT wupeansHOoro rasa. Pacmpenenmenue  MaxkcBemna—
Bonpimana. BsskocTs, TEmIonpoBOHOCTD U JUQQy3us B razax.
[Ipumenenne BTOPOT'0 Hadala  TEPMOAMHAMHMKH K
n3onporeccaM. AnuabaTHBIM W MOJUTPOIMYECKUI MPOILECCHI.
Huxn Kapuo. KIIJI muxna Kapro. Teopema Kapno. 3akon
Bo3pacTaHus dSHTponuu. Teopema HepHcra.

VYpasuenne Ban-nep-Baannsca. ®a3sl u1 pa3oBble MpeBparieHus.
BuyTpeHHss sHeprus peanbHOro rasa. YpasHenue Knaysuyca—
Knaneiipona. D¢ dext xoyns—TomcoHa.

MKT u mepmodunamuxa 3#cudKocmeinl u meepowvix meJi

OCHOBBEI MKT u
TEPMOJIMHAMUKH JKHJIKOCTEH U
TBEPABIX TENI

[loBepxHocTHOe HarskeHHe. (CBOOOIHAs MOBEPXHOCTh H
sueprusa. @opmyna Jlammaca. CMaunBaHue W HE CMadHUBaHHUE.
JlamuHapHoe U TypOysieHTHoe TedeHue. Cuiia BSI3KOTO TPEHUSI.
Koadpopumment Bsaskoctn. UYwmeno PeitHombnca.  ®opmya
ITyaszeiins.

TennoeMKoCTs M TEMIONPOBOAHOCTh KHMJIKOCTEH. TedueHue u
koHBekuus. [InaBnenue u kpucramnuzanus. TpoitHas Touka.
AMopdHBIe B KpUCTAIUIMYECKHe TBepable Tena. Kiraccndukarms
O THITY KPUCTAJUTUYECKUX CTPYKTYp H THITY cBsi3el. JleeKThl B
KpHUCTaJUIaX.

TemoBoe pacmpenue. TermToeMKoCTh (KiIaccuaeckas Teopus,
teopust DiHIITeHHA, lebas). [Tonstue o poHOHAX.

3. DeKTpOoMarHeTHu3M

1

Inekmpoounamuka

11

ONEeKTpUUECKUi 3apsia U
3JIEKTPOCTATUUYECKOE TOJIE.
[IpoBOAHMKM U AUANEKTPUKHU B
3JIEKTPOCTATHYECKOM I10JIe

OCHOBHBIE ~ 3aKOHBl  JJIEKTpocTaTHKW.  HampspkeHHOCTB
anekTpudeckoro mons. IIoTok  BekTOopa  HAIPSHKEHHOCTH
anekTpuueckoro noiysd. Teopema O LUPKYISLUUM BEKTOpa
HampspDkeHHocTH. Pabora mmons 1O mepeMelieHdio 3apsiza.
[orenmman. I'paguent mnoreHnuama. CBs3p MOTEHIHANA C
HaIpsAKEHHOCTBIO. Ilone wu NOTCHIOHUAJI JUIIONIA, CHCTCMbI
3apsAA0B. OIEKTPUYECKOE II0JIE B JUAJIEKTpHKax. Bekrop
ANEKTPUIECKOTO CMEIIeHHs. DIeKTpHIecKas BOCTIPHIMYNBOCTD
U €ec CBA3b C  JMDJICKTPUYECKOHM  IIPOHHUIIAEMOCTBIO.
OnexTpudecKkoe Moje Ha TPaHULe pa3fena ABYX JUIIEKTPUKOB.
Pacnipenenenne 3apsnoB Ha npoBogHuke. lloime BHyTpH
[IPOBOJHMKA. DJEKTPOCTATUYECKAs HHAYKIMSA (3JIEKTpU3ALM
Yyepe3 BIHMSHUE). DHEPTUsl CHCTEMBbl HEMOABHMIKHBIX TOUEUHBIX
3apsAA0B. OHeprus 3apsHKEHHBIX IMPOBOJHHUKOB. OHEPIHs
3apsDKEHHOTO KOHAEHCATopa. DHEPrus W IUIOTHOCTh SHEPTUM
JNEKTPUYECKOTO TOJISL.
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/1

HaumenoBanue paznena, TeMbI
IUCLUIUINHEI

ConepixaHue 3aHATUS

1.2

ONEeKTPUICCKUN TOK B

Pa3JINYHbIX Cpeaax.

JBikeHue 3apsAA0B B DIIEKTPHUECKOM TIOJe. DNEeKTPHUYECKUU
TOK. YpaBHEHHE HENPEPHIBHOCTH. YCIOBUS BO3HUKHOBEHHS
ANEKTPUIECKOro Toka. 3akoH Oma Juis ydacTKa OJTHOPOJHOU
nern.  ComportuBiieHne mnpoBomuuka. Juddepennnanpaas
¢dopma 3akoHa Oma. CTOPOHHUE CHITBL. DJICKTPOABIIKYINAS CUIA
(®HOC). 3akon Oma [d HEOAHOPOOHOTO YydYacTKa W JUIA
3aMKHYTOH 1ien. HampspbkeHre Ha 3akuMax UCTOYHHKA. PaboTa
U MOITHOCTh TIOCTOSHHOTO TOKa. 3akoH Jlkoyms—JIenma.
Huddepenumansuas ¢opma 3axona Jxoyns—Jlennma. KIIJ]
HCTOYHHKA TOKA.

[TonsTHE 0 Ta3e CBOOOIHBIX MIEKTPOHOB U €T0 CBOMCTBA. BhIBOI
3aKOHOB Owma, Hxoyna—Jlenua, Bunemana—®paHua.
Henocratku xnaccuueckod snekTpoHHOM Teopuu. Ilonstue o
CBEPXIPOBOIUMOCTH.

[TonsiTne ©0 COOCTBEHHOW W TIPUMECHOH TIPOBOJAMMOCTH
MOJYIIPOBOJHUKOB, 3aBUCUMOCTb €€ OT TeMIepaTypbl u
OCBEIIEHHOCTU. /[[BOMHON 3JIEKTPUUECKUNA CIION Ha IMTOBEPXHOCTHU
MetaisioB. Pabora BbIXO#a ONEKTPOHOB W3  METAJUJIOB.
KonTakTHast  pasHOCTP TOTEHLHMANOB. 3akoHBl  BombTa.
TepmoanextpuuectBo (3pdexr 3eebeka). TepmoIAC. Dddexr
ITenpThe. TepMoaneKkTpoHHas SMHUCCHUSL. Dopmyna
borycnasckoro—JIaurmropa.  Tok  HaceiueHusa.  Popmyiia
Puuapncona—/lemmena.

HecamocTosiTenpHbIl  pa3psi; B Trasax, YCIOBHS  €ro
cymectBoBaHusA. CaMmocToATeNbHBIN pa3psa. [lorarue o miasme.
Tok B oanexTponuTax. OJEKTPOJUTHYECKAs IUCCOLMALNS.
[Tonsitue o conbBatanuu. 3akoH Papanes. 3akon Owma s
JIEKTPOITUTOB.

Maznemusm

OCHOBHBIE 3aKOHEI MarHETU3Ma.

ONEeKTPOMArHUTHBIE
B3aMMOJCUCTBHUS, KOJeOaHUsI U
BOJIHBI

3akonbsl buo—CaBapa—Jlamnaca u Amnepa. MarHutHoe moje B
MarHeTukax. CBs3b MHAYKIUM U HANPS>)KEHHOCTH MAarHUTHOTO
moyns B MarHeTHMKax. MarHuTHassT  NPOHUIIAEMOCTh H|
BOCIPUUMYHBOCTG. | MpOMarHuTHeIE sBiIeHUS. J(MaMarHeTu3M.
[Napamarnernsm. @eppomarneruku. ['ucrepesuc. Touka Kropu.
JBrxeHue 3apsaoB B MAarHuTHOM mnone. JleiicTBue cuibl
Jlopenmna: MI'JI-reneparop, apdexr Xoiia, NOISIPHbIC CUSHUS,
TEPMOSIIEpHBIH ~ cuHTE3. Yckoputenn. Macc—cnekrporpad.
B3aumopeiicTBie NBUKYIIMXCS AIEKTPUUECKUX 3apsI0B.
MarHuTHbIA  TOTOK W €ro cBoWcTBa. HampsikeHHOCTb
MarHMUTHOrOo TMoJsA. 3akoH TojHOro Toka. PabGora 1o
MEPEMEIICHUIO TNPOBOJAHMKA C TOKOM B MAarHUTHOM IIOJIE.
ONeKTpOMarHuTHAasE WHAYKIUS H ee (u3udeckas TNPUPOJa.
IIpaBuno Jlenua. BuxpeBoe anekrpuueckoe nojue. Toku Dyko.
CkuH-3¢(exT. DHeprusi W IUIOTHOCTH SHEPTUHM MarHUTHOTO
nonst. CaMOMHAYKIUST U B3aUMOUHAYKUUS. WHIYKTUBHOCTH
COJICHOWAA. DHEPTHUs U MIOTHOCTh JHEPTUH MAarHUTHOTO TOJIS.
KBasucrannonapHsie JNEKTPUYECKHE LEnH u nux
XapaKTEepPUCTUKU. MOIIHOCTh B LEMAX IEPEMEHHOrO TOKa.
Huddepennmanpaoe ypaBHEHHUE 3JIEKTPOMATrHUTHBIX
KOJIeOaHMHA. DIeKTpOMarHUTHEIE BOJTHBI. Ucrounuku
DIEKTPOMArHUTHBIX BOJH. [1IKasia aeKTpOMarHUTHBIX BOJIH.

4. OnTHKa M KBaHTOBas Gpu3nKa

1

Onmuka

11

3aKOHBI TEOMETPUYECKON U
BOJIHOBOM ONTHUKHU

[Ipenomnenne Ha cheprueckoil moBepxHocT. IIpaBuio 3HaKOB.
Jlunza. TlocTpoenue wm300pakeHMid B coOuparomed U
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HaumenoBanue paznena, TeMbI
IUCLUIUINHEI

ConepixaHue 3aHATUS

pacceuBaroIiel TuH3ax. 3epkana. [Ipusma, xox myded B mpusMe.
OneMeHTbl  (HOTOMETpPUH. ODHEPreTUYECKHE W CBETOBBIC
BEJIMYUHBI B (DOTOMETPHUH.

WnTepdepernns MOHOXpOMaTHYEeCKHX BONH. J[BymydeBas
uHTepdepenuns. Cynepno3uuus miocKux BoyH. PasHocTh Xo1a.
YcnoBuss MHTEPGEPEHIIMOHHBIX MAaKCUMYMOB U MHHHMYMOB.
IIpunnun  Troiirenca—®penens. Metonq 30H  DpeHens.
Hudpakuns @penens u  Dpaynrodepa. AudpakunoHHas
pemetka. [lomspuzamus cBera. 3akoH Mamoca. [lonspuszanus
CBETa TpPH OTPAKEHUH W TPEJIOMJIICHHH Ha TpaHHUIE IBYX
JTMRIEKTPUKOB. Jlucnepens U mOoronieHne CBeTa.

Keanmoean mexanuxa

KBanToBbie cBOliCTBa
CtpoeHue aToMa U siipa

CB€Ta.

TeroBoe  u3mydyeHue.  3aKOHBI
bonbimana, Buna. ®opmysibl
KBAHTOBBIA XapaKTep U3ITyICHHUS.
Bremnuit  ¢porosddexr. VYpaBHeHue OHHIITEHHA.
Kommrona. JlaBieHue cBera.

CHexkTpbl HW3MyYeHWs W TIOTJIOMEHUS CBeTa JJII aTOMOB H
mouiekyin. Ombitel  Pesepdopaa. Iloctynarer bopa. Ombit
O®panka u ['epna. CocraB siapa aTroma. SaepHble CHIIBI U MOJIETN
aTOMHOTO siIpa. EcrecTBennas u HCKYCCTBEHHAs
PaaMOaKTUBHOCTG. SIIEepHBIC peakinu, aeleHue saep. llemHbie
peaKInu.

Kupxroga, Credpana—
Penes—/xxuaca u Ilnanka,

Dddext

Cooepircanue npakmuyeckux 3aHAmMuil

1. Mexanuka

1 Kunemamuxa u ounamuxa

1.1 | MexaHu4eckoe IBHKEHUE [IpsamoinuHeitHOe, paBHOMEPHOE, PABHOYCKOPEHHOE JIBUIKEHHUE.
CnoxHoe JABWXEHHE, MPUHLUI HE3aBUCUMOCTH JBUKECHUU.
Tpaexropusi, myTb, CpenHsAs CKOPOCTh. TaHreHIHMAIbHOE,
HOPMAJIBHOE, MIOJTHOE YCKOPEHHUS.
JIBUKEHUE TOYKH M0 OKPYKHOCTH. YTJIOBOE IEPEMEILECHHUE,
yTI0Basg CKOpPOCTb, YITIOBO€ ycCKOpeHue. CBsI3p JIMHEWHBIX H
YIJIOBBIX BEJIMYMH.

1.2 | YpaBHeHHE IPSMOIHHEHHOTO JIBrkeHue mpu ACUCTBUU CUJ, HAIPAaBIECHHBIX BJOJIb OJHOMN
JBUKEHUS IpsAMOi. [IBrkeHue BIOJIb HAKIIOHHOM IUIOCKOCTH.

JIBM>KEHHUE NP NEHCTBUY CHJI YIPYTOCTH U TPEHHUSL.

1.3 | Bropoii 3akon HeroToHa st JIBreHue ¢ IeHTPOCTPEMUTEIBHBIM yCKOpeHueM. [IpuMenenne
BpaLIaTeNILHOTO U MOMEHTa CHJIbI, MOMEHTA Mapbl CWJI, MOMEHTA WHEPLUU U
K0JIe0aTEeIbHOTO ABHKEHUS Teopemsl LlITeliHepa [ BPaIAOIIUXCS TEIL.

VYpaBHeHHE TapMOHMYECKUX KojieOaHMH. XapaKTepHUCTUKU
BBIHY/ICHHBIX M 3aTyXaloLNX KOJIeOaHUH.

VYpaBHenue 1iockoii BodHbL. CllokeHHE KOJIeOaHWH M BOJH.
Wntepdepennus u audpaxiys MEXaHUYECKUX BOJIH.

3 3aKOHbL COXPAHEHUS 8 MEXAHUKE

3.1 | [IpumeneHune 3aKkoHa Pa6ora cuiiel 1 MolHOCTS. [loJiHAs MeXaHUYeCKast SHEPTHsL.
COXpaHEHUS UMITYJIbCA, [IpeoOpazoBanuss MEXaHWYECKOM DHEPrUM B  Pa3IMUHBIX
MOMEHTAa UMITYJIbCA U JBIDKCHMAX: ITOCTYNATEIbHOM, BPALIATEIbHOM, KOJIE0aTEIbHOM.
MEXaHUYECKOU dHEPTUU IIpuMeHeHue 3aKOHOB COXpPaHEHHsS K aHaIM3y KOHTAKTHBIX

B3aUMOJEHUCTBUN: yaaphl U JIBHKCHHUS CBSI3aHHBIX TEIL.

3.2 | Tect MexaHuka

2. Moaekyasipuasi Gpu3nKa 4 TEPMOIHHAMHUKA

1 MKT u mepmodunamuxa 2a3oe

1.1 | OcuoBuble ypaBHeHusI MKT YpaBuenue Menaeneesa—Knaneiipona. M3onpoueccel.

ra30oB

PaCHpCL[eJ'ICHI/IG MOJICKYJI TI0 CKOpPOCTSIM. EapOMeTpI/IquKa}l




HaumenoBanue pasaciia, TCMbI

ConepixaHue 3aHATUS

/11 JTUCIIATUINHBL
dbopmyma.
Bsi3k0CTh, TEIIIONMPOBOIHOCTh M TU((Y3Us B ra3zax.

1.2 | 3aKOHBI TEPMOAMHAMUKA [Ipumenenune BTOpOTO Hayvaja TEPMOIVMHAMUKH K
H30MPOIIECCaM.
KIIJI u moyte3Has paboTa B MUKIMYECKHUX MPOIIeccax.
VYpaBHeHue BaH-nep-Baansca. BHyTpeHHsI SHEPrust pealbHOTO
raza. Oddexr Ixoyns—TomcoHa.
Hcnmapenue n koHAeHCanys. BaXHOCTD.

2 MKT u mepmoounamuxa 3cuokocmelii u meepovix meil

2.1 | [loBepXHOCTHBIE SIBICHUS [ToBepXHOCTHOE HATSKEHUE U KAITWIUISPHBIE SIBICHUSI.

2.2 | Tecr MKT u TepMoMHAMUKA ra30B, KUAKOCTEH U TBEPABIX TEIl.

3. DJIeKTPOMAarHeTu3m

1 dnekmpoounamuka
1.1 | Hanps»eHHOCTb U MOTEHIHAal Boruncnenne cuibl B3aMMOJEHCTBUSL MEXKIYy HECKOJIBKUMHU
3JEKTPUUECKOT0 MO 3apsaaMu. HampspkeHHOCTh M OTEHIMAI 3IEKTPUYECKOTo Mo
Pa3IMYHBIX CHCTEM 3apAJ0B.
1.2 | KonneHcaropsl OnexTpocTaTuyeckoe TMmosie B AmdiekTpuke. llomspuzanys.
ONeKTpoeMKOCTh KoHAeHcaTopoB. CoeMHEeHNne KOH/IEHCAaTOPOB.
IIpoBOJHUKM B DJIEKTPOCTATUYECKOM  Mojie.  DHeprus
JIEKTPOCTATHYECKOTO OIS
1.3 | 3akoHBI TOCTOSTHHOTO TOKA 3akoH Oma. ConpoTHBIIEHHE U MPOBOJUMOCTH NPOBOIHHMKOB.
[IpaBuna Kupxroda. 3akon [xoyns—JleHna B KiacCHYecKOH
3JIEKTPOHHOMN TEOpUHU MIPOBOAUMOCTH METAIIOB.
TepMO37eKTpOHHA  OMHUCCHs, CaMOCTOSTENBHBIH  pas3pi,
JJEKTPOJIU3.
2 Maznemusm
2.1 | HeiictBue MarHUTHOTO NoJIst Ha | 3akoH buo—CaBapa—Jlamuraca. 3akoH Awmmepa. MarHUTHBIH
3apsApl ¥ MPOBOJAHUKH C TOKOM | TIOTOK M €ro CBOWCTBa. PaboTa 1mo mepeMeriennio mpoBOgHHUKA C
TOKOM B MarHuTHOM mosie. Cuna Jlopenta. 3akon Dapaest.
2.2 | SIBneHue 3IEKTPOMAarHUTHON [IpaBuno Jlenna. MHIyKTHMBHOCTH coJieHOMZA. OHEPrUs H
WHAYKIHAN IJIOTHOCTb 3HEPTUU MarHUTHOTO MOJISI.
2.3 | Tecr OJIIEKTPOMATrHETHU3M.

4. OnTuKa 1 KBaHTOBasi pu3uKa

Cooepicanue npaKmuieckKux 3aHaAmuil

1 Onmuxa
1.1 | IlpuMeHeHNE 3aKOHOB ITocTpoenne m300pakeHW B coOWparomeld W paccerBaromeit
FEOMETPUYECKON U BOJTHOBOM smH3ax. [Ipusma, xox sydeil B mpusMme.
OTITUKH Wntepdepennnss MOHOXpOMAaTH4YeCKMX BOJH. Pa3sHOCTH Xona.
VYcnoBus uHTEpPPEPCHIMOHHBIX MaKCUMyMOB M MHHHMYMOB.
Judpakuronnas pemeTka.
3akoH Mamoca. Ilomspusanust cBeta mpu IMpeIOMJICHHMH Ha
IpaHMLE IBYX AWDJICKTPUKOB. Jlucnepcus 1 MOriomeHue CBeTa.
2 Keanmosas mexanuxa
2.1 | KanroBele cBoiicTBa cBeta. | 3akoHbl Credana—bonbimana, Buna. YpaBHenue DiHIITSiHHA
IMocrtynatet bopa wu 3akoH | mig porosddexra. dpdext Komnrona. [laBnenue cpera.
PpanMoaKkTUBHOIO pacnaaa Bo30yxnenne u  uwoHM3auMsa aroma. EcrecTBeHHas U
WCKYCCTBEHHAsI PaIMOAKTHBHOCTH. SlepHBIE peakunu, AeJeHHe
sep.
2.2 | Tecr KBanToBas MmexaHuka.

HpOMe)KyTO‘IHaH ATTCCTAllA — OK3AdMEH




4. IlopsAiOK OLIEHMBAHHUSA YCIIEBAEMOCTH U ¢(pOPMHPOBAHHOCTH KOMIIeTEHIUI
o0y4amouerocs B TeKyuieil 1 NpoMe:KyTOYHOM aTTecTAlNH

I[JISI MOJI0KHUTEITbHOM OIICHKHU I10 PE3yJibTaTaM OCBOCHUA NUCHUIIJIMHBI OGy‘-IElIOH.[QMYCSI

HEOOXO/IMMO BBINIOJIHUTH BCE YCTAHOBJIEHHBIC BHJBI yueOHOW paboThl. OleHKa pe3ysbTaToB

pabotsl oOyyvaromierocs B 0aymurax (1o BUaaM) MpuBeeHa B Tadbnwuie 7.

Tabnuna 7 - [llkana u moka3aTeyu OIICHUBAHUS PE3YJIBTATOB YUEOHOH padOThl 00YYAOIIUXCS TI0

BHJIaM B OayutbHO-peiiTuHroBOM cucteme (bPC)

VYuebnas padota| Cymma | Buasl u pe3ynbraTsl OneHka B aTTecTaluu Bannst
(BUBI) OaJIoB y4eOHOH padOThI (mrkasia ¥ ToKa3aTeny OLCHUBAHNS)
1 cemecTp
Texyrmas 60 |JleknmoHHBIE 3aHATHA |1 6aJLI MOcereHue 1 JIEKITMOHHOTO 0-9
yueOHas paboTa (KOHCIIEKT) 3aHATHUS
B CEMECTpPE (9 3ansTHIT)
(ITocemenne [IpaxTHueckue 1 6amx - mocemenne 1 MPaKTHIECKOTO 18
3aHATUH 110 3aHATUS (pelIeHHs 3aHATUA U BBIIOJIHEHHUE paboThI Ha 51-
pacnucaHuio u 3a/1aHui) 100%
BBITIOJTHEHUE (18 3ansTuii)
3aJ1aHui) Tect 2 6asna (oporoBoe 3HAYECHIE) 8-12
(4 pabotnr) 3 6aaa (MakCHMabHOE 3HAYEHNE)
NunuBuyanbHbie 3a 3a1aHKs HA OJJHOM 3aHSITHUH: 9-21
3aJIaHus 3 6a710B (MOPOTOBOE 3HAUCHUE)
(3 3ansTHSI) 7 6aas10B (MaKCHUMaJIbHOE 3HAYCHUE)
HToro nmo Tekymieii padote B cemecTpe 51-60
IMpomexyrtounast| 40 |YcTHBIN onpoc Mo 10 6an10B (MOPOroBOE 3HAYCHHUE) 10-20
aTTecTauus Bompocam dk3aMeHa |20 6a/u10B (MakCHMaIbHOE 3HAUYCHHE)
(ox3amen) Pemenne 3amanus 10 6annoB (TOPOrOBOE 3HAYECHHE) 10-20
JK3aMeHa 20 6any0B (MaKCHMaJILHOE 3HAYCHHE)
HToro mo npoMe:KyTo4HOii aTTecTanuu (3K3aMeH) 20-40
0aJuIoB

CymMmapHas oneHka no qucuuminne: Cymma 0aiioB TeKymiei 1 mpoMexXyTouHoH artectammn 51 —

100 6aymtoB.

B mpoMexxyTodHOlH aTTecTanuu OIleHKa BBICTABIsETCS B BeaoMocTh B 100-0amnbHOIM
niKaue u B OyKBeHHOM PKBHBaJieHTe (Tabnuua 8)
Tabnuna 8 — Cootnecenue 100-0ampHOIM 1TKaIBl 1 OYKBEHHOTO YKBUBAJICHTA OI[CHKH

YpoBHH IK3aMmeH 3auem

Cymma OCBOCHUA Oyenka byxeennviu bykeennviu
HabpauHvIx JUCITUTUTHBI 9KB8UBATIEHM 9KB8UBATIEHM

oannos u

KOMITETEHIIAN
86 - 100 [TpoBUHYTHIN 5 OTIIUIHO
66 - 85 [ToBbIIEHHBIH 4 XOpOIIIO
= 3a4TeHo
51-65 [Toporosbiii 3 YAOBIIETBOPUTENIbH
0
0-50 ITepBbiIii 2 HEYAOBJIETBOPUTEI He 3aureno
BHO
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5 MarepuajibHO-TeXHHYECKOE, IPOrPaMMHOE U Y4eOHO-MeToIuYeCKoe
odecrneuyeHre TUCHUIINHBI.

5.1. YueOHnas aureparypa

OcHoBHas1 yueOHas1 JuTEpaTypa

1. CagenweB, U.B. Kypc ¢usuku (B 3 1T.). Tom 1. Mexanuka. MonekynspHas (u3nka,
[DnexTpoHHBId pecypc] : yueOHoe mocobue / M.B. CaBenbeB. — DnektpoH. gan. — CaHKT-
[TetepOypr : Jlans, 2018. — 356 ¢. — Pexwum mocryma: https://e.lanbook.com/book/106894., —
3ari. ¢ ’3KpaHa.

2. Casenbes, U.B. Kypc ¢usuku (B 3 11.). Tom 2. DnexrpuuectBo. KonebaHusi 1 BOITHEIL.
BonnoBas ontuka [DnekTpoHHEIN pecypc] : yuebHoe mocodue / M.B. CaBenbeB. — DIEKTPOH.
maH. —  Cankr-Ilerepoypr : Jlams, 2018. — 356 «c¢. — Pexum poctyna:
https://e.lanbook.com/book/117715. — 3ari. ¢ sKpaHa.

3. Casennes, 1.B. Kypc ¢uzuku (B 3 11.). Tom 3. KBantoBas ontuka. ATomHas pu3nKa.
®uzuka TBeproro tena. duU3MKa aTOMHOrO SApa M 3JIEMEHTApHBIX YacTHll [DJIEKTPOHHBIN
pecype] : yuebHoe nocobue / U.B. CaenbeB. — DnektpoH. nan. — Cankr-IletepOypr : Jlanb,
2018. — 356 c. — Pexum mocryma: https://e.lanbook.com/book/117716 — 3ari. ¢ 3kpaHa.

4. Hukepos, B.A. ®usuka. CoBpeMeHHBIN Kypc [ DIEeKTpOHHBIN pecypc] : yueoHuk / B.A.
HukepoB. — DnekTpoHHBIC TEKCTOBBIE AaHHBIE. — MockBa : JlamkoB u K, 2012. — 452 c. — Pexum
nocryna: http://znanium.com/bookread?2.php?book=415038 — 3ar1. ¢ skpaHa.

JlonoTHUTEIbHAS JIUTEepaTypa

1. CaenbeB, U.B. COopHuK BOmpocOB W 3amad 1o oOmed ¢usnke [DIeKTPOHHBIN
pecype] : yuebHoe nocobue / U.B. CaenpeB. — DnektpoH. nan. — Cankt-IletepOypr : Jlanp,
2018. — 292 ¢. — Pexum pocryma: https://e.lanbook.com/book/103195. — 3aru. ¢ skpaHa.

2. Uponos, U.E. 3agaun 1o oOriei ¢pusnke [DNeKTpOHHBIN pecypc] : yaeOHOe mocodue /
N.E. UponoB. — DnexTpoH. aaH. — Mocksa : M3narensctBo "Jlaboparopus 3nanuit”, 2017. —
434 ¢. — Pexxwum gocryma: https://e.lanbook.com/book/94101. — 3aru. ¢ skpaHa.

5.2 MarepuajibHO-TEXHMYECKOE W  MNPOrpaMMHoe olecrnedyeHue
AUCHMILTHHBI.

Y4eOHble 3aHATHSI 10 AUCHHUIUIMHE NTPoBOAsATCs B yueOHbIX aynutopusix KI'TIN KemI'V:

715 YueOHas aymuTopust A1 IPOBEICHUS: 654079, KemepoBckast 061acTs, T.

- 3aHATHUH JIEKIIMOHHOT'O TUIIA; HoBoky3Henk, np-xkt Metaiypros, 1. 19
- TPYIIIOBBIX U UHAVBUAYAJIbHBIX KOHCYJIbTALIUN;

- TeKYLIETO KOHTPOJISL ¥ TPOMEKYTOYHOH aTTeCTallu.
CnenuajuzupoBanHas (yueOHasi) medesib: 10CKa
MeIoBast, Kadepa, CTOJbI, CTYJIIbsI.

O0opynoBaHue 15 Mpe3eHTAIIMU Y4e0HOr0 MaTepuaJia:
nepeHocHoe - HOyTOyK, 9KpaH, IPOEKTOP.

HUcnonn3yemoe nporpaMmmMHoe odecnedenune: MS
Windows (Microsoft Imagine Premium 3 year o
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https://e.lanbook.com/book/106894
https://e.lanbook.com/book/117715
https://e.lanbook.com/book/117716
http://znanium.com/bookread2.php?book=415038
https://e.lanbook.com/book/103195
https://e.lanbook.com/book/94101

cybnmmen3noHHoMy goroopy Ne 1212/KMP ot 12.12.2018
r. 7o 12.12.2021 r.), LibreOffice (cBo6omu0
pacnpoctpansiemoe I10), FoxitReader (cBo6oaHO
pacmpoctpansemoe I10), Firefox 14 (ceo6omno
pacmpoctpansiemoe [10), Sunexc.bpaysep (oTedecTBeHHOE
cB0oOomHO pacnupoctpansemoe 110).

HUnTepHeT ¢ o6ecnieyenneM gocryna 8 JUOC.

712 YueOHas aymuropus (MyJIbTHMEAUNRHAS) JUTS
NPOBENICHHUS:

- 3aHATHH JICKIITMOHHOT'O THUIIA,

- TPYIIIOBBIX U UHIAUBUIYAIBHBIX KOHCYJIBTALUN.
Cnenuaau3upoBanHas (yueOHasi) Me0esib: JOCKa
MeIoBasi, Kadenpa, CTOJbI, CTYJIIbsI.

O0opynoBaHue 1J5 Mpe3eHTAIIMU Y4eOHOr0 MaTepuaJia:
cmayuoraphoe ~-KOMIIbIOTED, 3KpaH, IPOEKTOpP,
aKyCTHUYECKasi CHCTEMA.

Hcnoab3yemoe nporpaMmmMHoe odecnieyenne: MS
Windows (Microsoft Imagine Premium 3 year o
cyonmnen3nonHomy orosopy Ne 1212/KMP ot 12.12.2018
r. 7o 12.12.2021 r.), LibreOffice (cBo6omuo
pacmpoctpansemoe I110), FoxitReader (cBo6oaH0
pacnpoctpansiemoe I10), Firefox 14 (cBoboaHO
pacmtpoctpansemoe [10), Sunexc.bpaysep (oTeuecTBeHHOE
cB00OIHO pacnpoctpansemoe [10).

HnTepHeT ¢ o6ecnieyenneM gocryna 8 JUOC.

654079, KemepoBckas 001acThb, T.
Hosoky3nenk, np-kt Mertamtypros, a. 19

717 YuebHast ayTuTOpHS JUIS IPOBEICHHUS:

- 3aHSATHH JIGKHMOHHOTO TUIIA;

- TPYIIOBBIX U MHANBUAYAJIbHBIX KOHCYJIbTALIUH.
Crnennaan3upoBaHHas (yyeOHas) MedeJib: T0CKa
MEJIOBasi, CTOJBI, CTYJIbS.

OGopynoBanue 1Jis1 Ipe3eHTALMH YU4eOHOr0 MaTepuaJa:
nepeHocHoe - HOyTOyK, 9KpaH, IPOEKTOP.

Hcnoabs3yemoe mporpaMmmMHoe odecnedenue: MS
Windows (Microsoft Imagine Premium 3 year o
cyosmnensnonHomy sorosopy Ne 1212/KMP ot 12.12.2018
r. go 12.12.2021 r.), LibreOffice (cBo6oaH0
pacmpoctpansiemoe T110), FoxitReader (cBo6oamH0
pacnpoctpansiemoe I10), Firefox 14 (cBo6oaHO
pacmtpoctpansemoe [10), Sunexc.bpaysep (oTedecTBeHHOES
cBoOoHO pacnpoctpansemoe [10).

HNutepHer ¢ o0ecnieuenuem pocryna B JUOC.

654079, KemepoBckas 001acTsb, T.
Hosoky3nenk, np-kt Mertamtypros, a. 19

509 KomnbloTepHbIii Kiace.

VYuebnas ayauropust (MyJIbTUMEANAHAS) AT TPOBEACHUS:

- 3aHATUH CEMHHAPCKOTO (TIPaKTUIECKOT0) THIIA;

- TPYMIOBBIX U MHAUBUAYAIbHBIX KOHCYJIbTAIINH;

- CaMOCTOSITETILHOM PabOTHI.

Cnenuaan3upoBanHas (yueoHasi) medesib: J0CKa
MeloBas, Kadenpa, CTOIbI, CTYJIbs,

O0opynoBanue /151 Ipe3eHTALNH Y4eOHOr0 MaTepuaJa:

654079, KemepoBckasi 00J1acTh, T.
HoBoky3nenk, np-kt Mertamtypros, a. 19
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cmayuorapHoe - KOMITBIOTEp MPenoiaBareis, dKpaH,
MPOCKTOP.

O0opynoBanue: cmayuonapHoe- KOMIBIOTEPHI IS
obyuaroruxcs (18 mIT.), HAYITHUKH.

Hcnoab3zyemoe nporpaMmMuoe odecnieyenne: MS
Windows (Microsoft Imagine Premium 3 year mo
cyomutieHsnonHoMy moroBopy Ne 1212/KMP ot 12.12.2018
r. 10 12.12.2021 r.), LibreOffice (cBo60aHO
pacmpoctpansemoe I10), Firefox 14 (cBoboano
pacmtpoctpansemoe [10), Sunexc.bpaysep (oTedecTBeHHOE
cBo6oHO pacnpoctpansemoe I10), Opera 12 (cBoboaHO
pacmpoctpansemoe 110).

HHTepHeT ¢ o6ecnieuenueM gocryna B JUOC.

501 KomnbIoTepHBIii Kiaace.

YueOHas ayautopus (MyIbTUMEIUHHAS )1 TIPOBEICHUS:

- 3aHATUN CeMHHApCKOro (IPaKTUYECKOr0) THUIIA;

- TPYIIOBBIX U MHANBUAYAJIbHBIX KOHCYJIbTAIIH.
Cnenuaan3upoBaHHas (yueOHasi) Mmebesib: JTOCKa
MelnoBas, Kadenpa, CToJIbl KOMIIBIOTEPHBIE, CTYJIbA.
Oo0opynoBaHue IS Ipe3eHTAlU y4eOHOr0 MaTepHaJa:
cmayuorapHoe - KOMIIBIOTEp MPeToiaBaTes, dKpaH,
IPOEKTOP.

Oo6opynoBanue: cmayuonapHoe - KOMIBIOTEPHI IS
oOy4atomuxcs (17 mt.).

Hcnoan3yemoe mporpammHuoe odecriedenue: MS
Windows (Microsoft Imagine Premium 3 year o
cyosmnensnonHomy sorosopy Ne 1212/KMP ot 12.12.2018
r. go 12.12.2021 r.), LibreOffice (cBo6oaH0
pacmpoctpansiemoe 110), Firefox 14 (cBo6oano
pacmpoctpansemoe 110), Annexc.bpaysep (oTeuecTBeHHOE
cBoboaHO pacmnpoctpansemoe I10), Opera 12 (cBo6oamo
pacnpoctpansiemoe 110).

HnTepHeT ¢ o6ecieyenneM goctyna 8 JUOC.

654079, KemepoBckasi 0051acTh, T.
HoBoky3Helk, np-kT Metamtypros, a. 19

508 KomnbloTepHblii Kiace.

YyeOHas ayauropus (MyJIbTHMEIUITHAS) ISl IPOBEICHUS:
- 3aHATUH CEMHHAPCKOTO (TIPaKTUIECKOT0) THIIA;

- FPYIIOBBIX U UHAWBUYAJIbHBIX KOHCYJIBTa].[HfI.
CnenuajuzupoBanHas (yueOHasi) medesib: 10CKa
MeJoBast, kKadenpa, CTOJbI, CTYJIbS.

Oo0opynoBanue /151 Npe3eHTANNU YUeOHOr0 MaTepuaJa:
cmayuorapHoe - KOMITBIOTEp MPEToiaBaTelisl, IPOeKTop,
JKpaH.

Oo6opyaoBaHue: cmayuoHapHoe — KOMITBIOTEPHI IS
obyuaroruxcs (18 mt.).

HUcnonn3yemoe nporpaMmmMHoe odecnedenune: MS
Windows (Microsoft Imagine Premium 3 year o
cyOsuien3noHHoMy jgorosopy Ne 1212/KMP ot 12.12.2018
r. 70 12.12.2021 r.), LibreOffice (cBob6oaHO
pacmpoctpansemoe I10), Firefox 14 (ceobomno

654079, KemepoBckasi 00J1acTh, T.
Hosoky3nenk, np-kt Mertamtypros, a. 19
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pacmpoctpansemoe [10), Aunexc.bpaysep (oTeuecTBeHHOE
cBoboaHO pacmnpocTpansemoe I10), Opera 12 (cBo6omamo

pacnpoctpansiemoe 110).

HNHurepHer ¢ o0ecneuenuem aocryna B JUOC.

5.3 CoBpemennble  mnpogeccHOHAIbHbIE  0a3bl  JaHHBIX H
HH(OPMAIMOHHbIE CIIPABOYHbIE CHCTEMBbI.
IHepeuens CIIBJl u UCC no aucuumninHe

1. Nudopmannonnas cucrema «EquHoe 0kHO gocTyIa K 00pa3oBaTeIbHBIM
pecypcamy — http://www.window.edu.ru .

2. Actpodusuueckuii mopran AFPortal.ru — http://www.afportal.ru/ .

3. PHYS-PORTAL.RU — ®usnueckuii nHGopManmoHHbIi mopTai. - http://phys-
portal.ru/ .

6. Uuble cBeieHUs U (MJIM) MATEePHAJIBI

6.1. [IpumepHbIe TEMbI MMCbMEHHBIX YUeOHBIX PadoT

NuauBuayaibHbIE 32aHUS 10 TeMaM NMPAKTHYECKUX 3aHATHI (00pa3en):

No | HaumeHoBanwue paszziena, o
ConeprxkaHue HHIUBUAYAIBHBIX 3aaHUN
n/n TEMBI JUCIUTIINHBI
1 Kunemamuxa u ounamuxa
1.3 | Bropoii 3akon Hetotona | 1. K o0oxy ommHopomHoro mmcka paamycoM 0,2 M mpuiaokeHa

IJIA BpalaTeJIbHOTO 1
K0J1Ie0aTeILHOT0
JABHXXCHU A

nmocTossHHast kacatenbHas cwia 98,1 H. Ilpum BpameHum Ha IHUCK
neiictByer MoMmeHT cun TpeHus 4,9 H-m. Jluck Bpamaercs c
[IOCTOSIHHBIM YTJIOBBIM ycKopeHuem 100 ¢ °. Haiizure Maccy JIHcKa.

2. K noToJIKy TpaMBaifHOTO BaroHa MoJ[BeIlIeH HAa HUTH MapuK. BaroH,
JBUTAACh PaBHOMEPHO, Hayal TOPMO3UTBCS M €ro CKOpPOCTb
n3MeHusach 3a Bpems 3 ¢ ot 18 xkm/u no 6 km/4. Ha kakoii yron
OTKJIOHHTCS TIPA ATOM HHTH C IMapuKOoM dHepe3 | ¢ mocie Hadama
TOPMOKEHUS? JBmxenue npu TOPMOKEHUH CUMTATh
PaBHONIEPEMEHHBIM.

2. Moaekyasipuasi Gpu3nKa 4 TEPMOIHHAMHUKA

1 MKT u mepmodunamuxa 2a3oe

1.2 | 3akonsl TepMmoguHaMukd | 1. [lpu HM30TepMHUYECKOM pacCUIMPEHUH OJHOTO MOJS KHCIOPOJa,
nmesmiero temmneparypy 300 K, raz mormotun temnory 2 k/[x. Bo
CKOJIBKO Pa3 yBEJIMUMIICS 00beM rasza?
2. Ta3 cosepmaer 1mkn Kapao. PaGora u30TepMUYECKOro
pacumpenuss raza 5 J[x. Omnpenmenute pabOTy H30TEPMHUYECKOTO
cxatusl, ecau Tepmudeckuil KT nukia 0,2.

1 Inekmpoounamuka

1.3 | 3akoHbI nocrostaaoro | 1. OJIC Garapen 80 B, BHyTpenHee comportuBierne 5 Om. BHemHss

TOKa uemns norpedisier momuocTs 100 BT, Onpenenuts cuily TOKa B IEMH,

HaMpsDKEHHE,  TOoJ BHEIIHSS ee
COTIPOTHBJICHHE.

2. B ayieKTpoaMTHYECKOW BaHHE 4epe3 pacTBOp mmporen 3apsa 193
kK. [Tpu 5TOM Ha KaToJie BBIICIHIICS METAJUT KOJTUYESCTBOM BEIECTBA

1 MOIb. OHpeI[eJ'II/ITL BaJICHTHOCTH MECTaJljia.

KOTOpPbIM  HAaXOIAUTCs OCIIb,

3agaHns TeCcTa MO TeMaM NMPAKTUYECKHUX 3aHATHH (00pa3en):

1 cemecTp

Mexanunka
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http://www.window.edu.ru/
http://www.afportal.ru/
http://phys-portal.ru/
http://phys-portal.ru/

1. Haiinute cpeqHIO0 IIIOTHOCTH TUTAHETHI, Y KOTOPOH Ha 3KBaTOpE MPYKUHHBIE BECHI TOKA3bIBAIOT BEC
tena Ha 10% menpmmiA, yem Ha noroce. CyTKH Ha IJIaHETE COCTABIISIOT 24 .

2. Tlocne BBICTpeNa AadbHOCTH TOJETA CHapsjga B 2 pasza OoJbIle MaKCHMMAaJbHOW BBICOTHL. MMmyibc
CHapsia B HauajdbHOU Touke Tpaektopuu 1000 kr-m/c. Onpeaenute UMMYJIbC CHAapsAa B BBICIIEH TOYKe
Tpackropun. COMMPOTHBIICHUEM BO3TyXa MPEHEOpEUb.

2 | MKT u TepMOIMHAMMKA Ia30B, *KUAKOCTEH U TBEPAbIX TeJ

1. OnpenenuTe TUIOTHOCTH CMECH Ta30B, cojepXkarieil Bomopoa 4 rpamMma U Kuaciaopoz 32 rpamma npu
temneparype 7 °C u nasnenun 10° ITa.

2. B xomoamibHAKE 3a CYTKH M3 BOABI Maccoit 2 KT, B3sAToM mpu Temmeparype 293 K, odpasyercs nen nmpu
temriepatype 271 K. Hackonpko Harpeercs Bo3ayx B KoMHare oOhemMom 30 M 3a BpeMs 4 9 paboOThI
XOJOAWIbHUKA? YAenbHas TEIIOeMKOCTh BO3Ayxa HpH mocrosHHOM obwveme 700 JIx/(kr-K). Cuuratsb
XOJOIWILHUK UAeaIbHON TEIJIOBOM MAIIIMHOM.

3 | DJIEKTPOMATHETH3M

1. YgacTok memu COCTOMT UX TPEX MOCIEA0BATEIHHO COETNHEHHBIX PE3UCTOPOB C COMPOTHBIECHUIMH 10
Owm, 20 Om 1 30 Om. Kakum OTKHO OBITH COMPOTHBIICHHE YETBEPTOIO PE3UCTOPA, J0OABIEHHOTO B 3TOT
YYacTOK IOCJIEOBAaTENbHO K IEPBBIM TPEM, YTOOBI CyMMapHOE BBIIEJIEHHE TEIUIOTHl YBEIUYHIIOCH B 2
paza?

2. JIBe yacTHIlBI, UMEIOIIME OTHOLICHUE 3apsaoB 1/4 u OTHOIIEHWE Macc 2, BIETEIH B OJHOPOIHOE
MarHuTHOE ToJje NEPIEHANKYISIPHO €r0 JIMHUAM UHAYKIHUU U ABIXKYTCS MO OKpy>KHOCTSM. Onpenenute
OTHOIIIEHUE PAJIMYCOB TPACKTOPUM YaCTHII, €CJIU OTHOIIIEHUE UX CKOPOCTEH 2.

4 ] OnTHKa M KBAHTOBAasi MeXaHHKa

1. PaccrosiHue oT coOuparomiell JUH3BI 10 M300pakeHHs npeamera B 3 pasa Oombine ee (GOKycHOro
paccTosiHusl. UeMy paBHO OTHOIIEHHE BBICOTHI H300paXKeHUs K BBICOTE IpeaMeTa?

2. Tlpu mepexone aToMa BOJOpPOJA W3 BTOPOTO M TPETHETO BO30YMKICHHOTO COCTOSHUS B OCHOBHOE
nepBoe M3NydaroTcss GpoToHbl, cooTBeTcTBYyIomume anuHaM BosH 0,120 mxm u 0,102 mxm. Onpenenute
JUIMHY BOJTHBI U3JIy4EHHs aTOMa BOJOPOAA MPH MEPEX0ie ero U3 TPETHETO BO30YKIESHHOTO COCTOSHHS BO
BTOpOE.

6.2. IlpumepHbIe BONPOCHI U 32IaHUA / 321241 IJIS IPOMEKYTOYHOM
arrecTalum

TaGm/Iua 9 - HpI/IMepHLIC TCOPCTUUCCKHUEC BOIIPOCHI U IMIPAKTUYCCKHUE 3a/IaY1 K 3K3aMCHY

Pa3z[em>1 U TCMbI HpI/IMepHLIG TCOPECTUICCKHUC

BOTIPOCHI

HpI/IMCpHI:Ie MPAKTUYCCKUEC 3aa9U

1. Kitaccuueckast MexaHHKa

1.1 Kunemaruka u

1. Kunemaruueckue

1. CrasibHast IPOBOJIOKA BBIICPIKUBACT TPY3 C
maccort 1o 450 xr. C kakuM HauOOJIBIINM

JMHAMUKA XapaKTEPUCTUKU: TPACKTOPHUS,
Ty Th, IEpEMEIICHNE, YCKOPEHHUEM MOXKHO MOJHUMATh Tpy3 M=400
CKOPOCTB, YCKOPEHHE. KT, TIOJIBEIIICHHBII HAa 3TOU MPOBOJIOKE, YTOOBI
2. YrpyTue CHIIbI: BUIBI OHa He obopBanach?
yHpyrux aedopmanuii, 3akon | 2. JIuHelHas CKOPOCTh TOYEK OKPYKHOCTH
I'yka.. BpAaLIAOIIErocs AUCKa paBHa Vi=3M/c, a TOYEK,
HaxoaAmuxcs Ha pacctostauu |=10 cm Gimoxe
K OocH BpaieHus, V,=2 M/c. CKobko 000poTOB
JIeNaeT AUCK B MUHYTY?
1.2. 3aKoHBbI 1. Cuna u uMmymsc. 3aKoH 1. [Tagaromuii BEpTUKAIBHO MIAPHUK MACCOM

COXpaHCHHS B
MCXaHHKEC

COXpPaHEHUS MMITYJIbCA.
2. PabGora cuiibl 1 MOIHOCTb.

m=200 r yaapuicst 00 oy co CKOPOCTbIO V=5
M/C ¥ TOJNPBITHYIT Ha BBICOTY h=46 cm. Uemy
paBHO M3MeHeHue dp KoJMuecTBa IBIIKCHUSI
lapuka npu ynape?

2. Kakyto paboTy COBEpIINI MAIBYHK,
CTOSIIUHI HA IJIaJKOM JIBIY, COOOIIMB CaHKaM
HayYalbHYI0 CKOPOCTh V1=4 M/C OTHOCUTEIHHO
JBJIA, €CNIM Macca caHOK M= 4 kT, a Macca
ManpauKa m,=20 kr? TpeHreM o Jie]] ToJI035EB
CaHOK M HOT MaJIbYMKa MOKHO IpeHeOpeyb.
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Pa3z[em>1 U TCMBbI

[TpumepHBIe TeopeTHIecKre
BOIIPOCHL

HpI/IMepHI)Ie MPAKTUYICCKUC 3aaauU

2. MonekynsipHasi pu3rKa ¥ TEpMOTUHAMHUKA

2.1. MKT u 1. UneanbHusrii ra3. Ypasuenue | 1. Onpenenute temnepaTtypy rasa, eciu
TEPMOJIMHAMUKA COCTOSIHUS UJCABHOIO rasa. CpeIHsIsl KHHETUYECKasi SHEprust
razoB OcCHOBHBIE Ta30BbIE 3aKOHBI. MOCTYNATEIbHOTO IBUKEHUS €r0 MOJIEKYJ
2. TepMomHaMU4eCKUe pasua 2,07-107%! JIx.
cucremsl. BHyTpeHHs s 2. Coepas uukia Kapao, ra3 ornan
SHEeprus cucteMbl. Pabota OXJIAAUTEIO 2/3 TEIIOTHI, IMOTYyYEeHHOH OT
TeroTa. TermmoeMKoCTs Ta30B. | HarpeBatend. OnpenenuTe TeMeparypy
OXJIauTelIs, eClId TeMIIepaTypa HarpeBaTesns
T,=245 K.
2.2. MKT u 1. Ctpoenue u cBoiicTBa 1. Ha ckOIbKO paBHOBECHOE JAaBJICHUE P
TEPMOJHAMHKA JKUJIKOCTEM. HOBerHOCTHOC BO3JyXa BHYTPHU MBUIBHOTO ITY3bIPS

JKUJIKOCTEN U
TBEPBIX TEJ

HaTsDKEHUE.
2. Kiraccuduxkarus o tairy
KPUCTAJUIMYECKUX CTPYKTYp U
THILYy CBA3€EH.

0o aTMOC(EPHOTO JTABJICHUS, €CITH
auaMeTp my3bips d=5 mm?

2. HalimuTe TIIOTHOCTD p KPHCTAIa HEOHA
(mpm 20 K), ecnii m3BECTHO, UTO €TI0 pemieTKa
TpaHELICHTPUPOBAHHAS KyOUYECKO CHHTOHUH.
[TocTosiHHAs pelIeTKH pU TOM ke
temneparype pasHa 0,452 Hwm.

3. DieKTpOMarHeTU3mM

3.1.
DJIeKTpoIUHAMUKA

1. ITorenuman
3IEKTPOCTATHICCKOTO TIOJIS.
CBs3b MEXIY
HANPSHKEHHOCTHIO U
MOTEHIIHATIOM
3IEKTPOCTATHICCKOTO TIOJIS.
2. PabGoTra 1 MOILIHOCTH
MTOCTOSTHHOTO AJIEKTPHYECKOTO
ToKa. 3akoH Jxoyns—JIeHua.

1. Bo ckoibKo pa3 OyayT OTIUYATHCS CHIIBI
B3aMMOJICHCTBUS ABYX TOUYCUHBIX 3aPSAIA0B,
€CJIM OHU OYIyT HaXOJUTHCS B BOJIE HIIH
BO3JlyX€ Ha PAaCCTOSIHUU I =5 CM ApyT Ha
npyra?

2. Haiiti xonudecTBO TemIoThl Q,,
BBIJICJISIFOIICHCS B €IMHUILY BPEMCHHU B
eIMHUIE 00beMa METHOTO IMPOBOJIA MPH
IJIOTHOCTH TOKa j =300 KA/M?

3.3. Maruerusm

1. JleficTBUE 2IEKTPUIECKIX U
MAarHUTHBIX MOJIEN Ha
JBYDKYIIIAECS 3apsilibl.

2. DneKTpoMarHuTHast
WHAYKUYA. 3akoH Jlenma.

1. Kongencatop u KaTyImIka COSAMHCHBI
MOCJIeIOBATENbHO. MHAYKTUBHOCTD KaTYIIKA
pasna L =0,01 I'n. IIpu kakoit emxoctu C
KOHZIeHcaTopa TOK yactotoit v =1 k'l Oyzer
MaKCUMAaJIbHbIM?

2. B 0THOpOTHOM MarHMUTHOM IIOJIE C
naayknuei B =0,1 T aBrokeTcs mpoBOIHHUK
muao# | =10 cM. CKOpOCTh JBHKEHUSI
MPOBOJHMKA V =15 M/c 1 HampaBieHa
MEPIICHANKYJIISIPHO K MATHUTHOMY TIOITIO.
Halinute nHAyHUPOBaHHYIO B IPOBOJIHUKE
2J1C.

4. OnTrKa U KBAaHTOBAs

¢duzuka

4.1. Onruka

1. lpunamun [tofirenca-
Openens. 3oas1 OpeHens.
Hudpaxums Openeds.

2. DNeKTpoHHAs TEOpUs
JHCTICPCHUH.

1. Ha nudpaknnoHHYIO PEIIETKY, UMEIOILY IO
mepro] 0=4 MKM, HOpMaJILHO TagaeT
MOHOXpoMaTudeckasi BoiHa, OICHUTD JTUHY
BOJIHBI A, €CJIH YTOJI MEX/y CIIEKTPaMHU
BTOPOT'O U TPETHETO MOPSAKOB 0.=2°30". YTIIbI
OTKJIOHEHHS CYUTATh MAJBIMHU.

2. IIpenmeT HaxomuTes Ha paccrostann d;=6,1
MM OT 00BEKTHBAa MUKpOCKOTa. [ TaBHOE
¢dokycHoe paccrosiHue okyisipa F,=1,25 cm.
OrnpeaenuTs TiIaBHOE (POKYCHOE PACCTOSTHHE
obbexTHBa F1, eciii MUKpOCKOT 1aeT
yBenmueHue k=1200 pas.
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PaS,[[eJ'II)I U TCMBbI

[TpumepHBIe TeopeTHIecKre
BOIIPOCHL

HpI/IMepHBIe MPAKTUYICCKUC 3aaauU

4.2. KBanTtoBas
MEXaHUKa

1. PagnoakTHBHOCTE. 3aKOH
panMoaKkTUBHOTO pacmaja.
2. laBnenne cBeta. DPdexT
KomnroHa.

1. VI3 xaxx10r0 MIJLTHOHA aTOMOB
PaIMOaKTUBHOTO U30TOMA KAKIYIO CEKyHIY
pacnagaercst 200 aromoB. Onpeaenure Nepuos
nojypacnajaa 1T uzorona.

2. HaliTi 4acToTy CBETa, BHIPBIBAIOIIETO C
MOBEPXHOCTH METaJlJIa 3JIEKTPOHBI, MOJTHOCTHIO
3aJIep)KUBAIOIIHECS OOPATHBIM MTOTEHITHAIOM B
3 B. ®oroaddexr y aroro merania
HaYMHAETCS MPU YacTOTE MAJAIOIIEr0 CBETa B
6-10* ¢ . Haiiqure paGoTy BBIXOAa YIEKTPOHA
M3 9TOTO METaJlIa.

CocraBurens (n):

AHnToHeHnko A.U., noueHT kadeapbl MaTeMaTUKH, PU3UKH 1
MaTeMaTHYE€CKOr0 MOJIETUPOBAHUS

(pamunus, unuyuanst u dondcHocms npenodasamens (eit))
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