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1. leap TUCHUILIMHBI

B pesymbraTe OCBOGHHS MaHHOW IUCHUIUIMHBI Yy OOYYalOIIerocst JOJDKHBI OBITH
c(OpMHPOBAaHbI KOMIIETEHIIMM OCHOBHOM MpoQeccHoHaIbHON 00pa30BaTENbHON MPOTrPaMMBI
OakanaBpuara (manee - OITOIN):

OIIK-1.

CopepxaHue KOMIETCHIUN KaK IUIAHUPYEMBIX Pe3yJbTaTOB OOYy4EeHHS MO IUCHUIUIMHE

cM. Tabimusl 1 u 2.

1.1. ®opmMupyemMbie KOMIIETEHIIMA

Tabmuma 1 - Dopmupyembie AUCITUTUIMHONW KOMITETCHIIMHI

HanmenoBanue BHUaa
KOMIICTCHIIMH

HanmenoBanue kateropuu
(TpyIIIBI) KOMITETEHITHIA

KO,I[ 1 Ha3BaHHUEC KOMIICTCHIIMH

O6menpodeccuonanbHas | Teoperndeckue u | OIIK-1 croco0eH TIPUMEHSATH
IMPAKTUYCCKUC OCHOBBI ®YHH3MGHT3HBHBIC 3HaHHWd, IMOJIYYCHHBLIC B
npodeccuoHaIBHON o0jacTh  MareMaTH4ecKux ©  (HJIH)
JIESITENTBHOCTH €CTEeCTBCHHBIX HAayK, U HCIIOJIh30BAaTh HX B

po(eCCUOHANBHOM JIEATSIILHOCTH

1.2. UHAMKATOPHI JOCTHKEHUST KOMIIETEHIIM I

Tabnuua 2 — MHAMKAaTOpBI JOCTHXKEHHSI KOMIETEHINH, (hOpMUpyeMble TUCIUTUTMHON

Kox u Ha3zBanue
KOMIIETEHIINU

MHANKATOPBI TOCTHKEHHUS
xomnerennuu o OITOIT

JIMCIIUIIITHEI U TIPAKTHKH,
hopmupyrOTHE KOMIIECTEHITUIO
OI10IT

OIIK-1 criocoOeH MpUMEHSTh
(byHIaMEHTaJbHBIE  3HAHM,
MOJIydeHHBIE B 00OJacTu

MaTeMaTHYeCKUX ©  (WIIN)
€CTECTBEHHBIX HayK, u
WCTIOJIB30BaTh 1704 B
poeCCUOHAIBHOM
JIeSTEeILHOCTH

OIIK.1.1. Ctporo noxa3bIBaeT
MaTeMaTHYCCKUE YTBEPIKIACHHUS,
OCHOBBIBasICh Ha (akTax H
KOHIICTIIIUSAX TEOpUH B oOiactu
MaTeMaTHYECKUX u
€CTeCTBCHHBIX HAYK, BBLICISIS
TJIABHBIE CMBICIIOBBIC aCIEKTHl B

JI0Ka3aTeNbCTBax.
OIIK.1.2. Pemaetr npakTuyeckue
3a1aun Ha OCHOBE
(yHOaMEHTaNbHBIX 3HAHWHA B
o0nacTh  MareMaTH4ecKux H
€CTECTBEHHBIX HaYK.

OIIK.1.3 Pemaer
npodeccHoHaNbHBIE  33/a4d B
UCCIIEIOBATENbCKON u
MIPUKIIATHOMN JIesITeNIbHOCTH,
UCTIOJB3Ys OCHOBBI

COBPEMEHHBIX MaTeMaTHYECKUX
TEOpUH.

b1.0.10 MaTtemaTuueckuit aHanu3
b1.0.11 Anrebpa u reomeTpus
b1.0.14 Teopus BeposTHOCTEH U
MaTeMaTH4ecKasi CTaTUCTHKA
b1.0.17 Teopus urp u
HCCIIeIOBaHKE OTepaluii

b1.0.20 ®usuka

b1.0.21 duddepenumnansueie
ypaBHEHUS

B2.0.01(Y) YueOHnas npakTuka.
TexHomornueckast (IpoOeKTHO-
TEXHOJIOTHYECKasi) TPaKTHKA
Bb3.01() [ToaroToBka K mporemype
3alIUTHI ¥ 3aLIUTa BBITYCKHON
KBaJH(PUKATHOHHON paboTEI
®OT/.01 BeipaBHuBaroumii Kypc
MaTeMaTHKH

OT/I.03 BripaBHUBAIOMIMHA KYPC
WH(POPMATHKHU

1.3. 3nanus, ymenusi, HaBbIku (3YB) mo nucuuniinne

Tabmuua 3 — 3Hanus, yMeHUs, HABBIKU, (OPMHUPYEMBbIEC AUCHUILIMHON

Kon v Ha3BaHWE KOMITETEHITUH WHaMKaTOPBI JOCTIKEHUS 3HaHUs, YMEHUS, HABBIKU
KOMITIETCHIINH, 3aKpeIICHHBIC 3a (3YB), bopmupyembie
JUCIUIIIMHOMN JUCIATIIIMHOMN
OIIK-1 cnocoben mpumensats | OIIK.1.2. Pemaer npakTuueckue 3a1aun | 3HaTh:
(hyHnaMeHTaIBHBIC 3HaHWA, | HA OCHOBE (PYHIAaMEHTAIBHBIX 3HAHUHI B | OCHOBHBIC MTOHSITHSA,
MOJTydYeHHBIE B obnactu | obmactu MaTeMaTHYECKUX M | 3aKOHBI W METOABI O0OIIei
MaTeMaTHYeCKUX W (W) | €CTECTBEHHBIX HAYK. (hu3ukwy;
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Kop n Ha3BaHre KOMIICTSHIINN I/IHILI/IKaTOpBI JOCTHXKCHUA
KOMIIETCHI U, 3aKPCIIJICHHBIC 3a

3HaHUsI, YMEHUSI, HABBIKH
(3YB), bopmupyembie

UCHUILIIMHON JUCLUILINHOMN
€CTECTBEHHBIX HayK, u | OIIK.1.3 Pemaer npodeccHOHANBHBIE | YMETh:
UCIIOJIb30BaTh ux B | 33Jaud B HUCCJENOBAaTEIbCKOM U | - I'PaMOTHO MOJIb30BAaThCs
po¢eCCHOHAIBHOM MIPUKJIATHON AESITeTHHOCTH, WCIONB3YS | SI3BIKOM (DH3UKH;
JIeTEeILHOCTH OCHOBBI COBPEMEHHBIX MAaTEeMAaTUUYECKUX | - MPUMEHSITh MOHATUS U

TEOPUIA.

3aKOHBI (DU3UKH B PELICHHH
IPaKTUYECKUX 3a/1a4;
Bunaners:

OCHOBaMH ¢usuku B
perreHnn
npodecCHOHANBHBIX  3a1ad
UCCIE0BATENbCKON 5
HPUKJIAHOHN NeSITeTbHOCTH

2. O0bEM M TPYAOEMKOCTD AMCIHUIIIMHBI IO BUIAM Y4e€OHBIX 3aHATHIA.

(I)OprI HpOMe)I(yTOqHOﬁ arTreCralnumu

Ta6mmia 4 — O0beM U TPYJ0EMKOCTh JUCITUIUTMHBI TT0 BUJaM YU4E€OHBIX 3aHATHI

. O6bEM "acoB 1o
OO0mmas TpyTI0OEMKOCTh | BUIBI YueOHOI paboThI IO AUCIUTUIHHE, TIPOBOIUMBIE B
dhopmam o0yueHwHSI
pasHBIX Popmax 0DO
1 O6mmas TpyA0eMKOCTh JUCIHATIINHBI 180
2 KoHTtakTHas paboTa 00yJaromuxcs ¢ mpemnoaBaresieM (1o BUIaM yIeOHBIX 54
3aHATHH) (BCero)
AynutopHas pabora (Bcero): 54
B TOM YHCJIE:
JIEKIIAHU 18
MIPAKTUYECKHUE 3aHITHS, CEMHUHAPHI 36
MPAKTUKYMBI
nabopaTopHbIe Pa0OTHI
B UHTEPAKTUBHOH opme
B DJICKTPOHHOH opMme
BneaynuropHas pabota (Bcero):
B TOM 4YHCJIC, MHAMBHIyaJIbHAs pa0d0oTa 00YYArOIIUXCsl C IPEoIaBaTelieM
MOJITOTOBKA KYPCOBOH pabOThI /KOHTaKTHas paboTa
TpyNNoBas, MHINBUAYaTbHAS KOHCYJIbTAINS U HHBIE BHIBI yIeOHOH
JEeSITENbHOCTH, TIPEAyCMaTPHBAIOIIHNE TPYIITIOBYIO WM HHIUBHUYaIbHYIO paboTy
00yyYaromuxcs ¢ NpenoaaBaTesieM
TBOpYecKas paboTta (3cce)
3 CamocTosTenpHas paboTa o0ydJaromuxcs (BCEro) 90
4 TIpoMexyTodHas aTTecTalus 00yJaronerocs Ox3ameH — 1
cemectp (36 4acoB)

3. Y4eOHO-TeMATHYEeCKHU I IJIAH U COAePKAHNE TUCHUTIIUHBI

3.1. Y4yeOHO-TEMATHYECCKHUN IIJIAH

®dopma TeKylero
KOHTPOJIS U
IIPOMEKYTOUHOMN
aTTecTalu
YCIIEBAEMOCTH

Tabnuna 5 - YueOHO-TeMaTHYecKuil miiaH ouHOM (hOpMBI 0O0yUeHUS
= Oo6mas TpymoeMKocTh
E TPYHOEMKOCTB 3aHATUH (4ac.)
% Pa3zensl U TeMbl AMCLMILUIMHEL IO | (6ce2o wac.)
= 3aHATHIM
jus]
& 0]0]0)




AyauTOpHBIC 3aHATHUS
neki. | mpakt. | CPC
CemecTtp 1
1. Mexanuxa
1 Kunematuka u nuHaMuka 20 2 6 12 NunuBuayanbHbie
3aJaHus
2 | 3akOHBI COXpaHEHHUS B MEXaHUKE 14 2 4 8 Tecr
2. Monexyaapnas pusuxka u mepmoouHamuKa
1 MKT u TepMoIrHaMUKA Ta30B 14 2 4 8 NunuBuayanbHbie
3aJaHus
2 MKT u TepmoarHaMuKa 14 2 4 8 Tect
SKUJKOCTEHN U TBEPBIX TEI
3. Inekmpomaznemusm
1 DIEeKTPOAUHAMHUKA 30 4 6 20 WunuBuayanbHbie
3aJaHus
2 Marzaetusm 28 2 6 20 Tect
4. Onmuka u K6aHmoeas (puzuxka
1 Omnrtuka 10 2 2 6
2 KBaHTOBas MEXaHMKA 14 2 4 8 Tect
[TpomexxyTouyHast arTecTanus 36 9K3aMeH
HUTOI'O no 1 cemecTpy 180 18 36 90

3.2. Coaep:kaHue 3aHATHH 10 BUAAM y4eOHOM padoThI

Tabnuna 6 — ConepkaHue TUCHUTUIMHBI

No
n/m

HanMeHoBaHue pa3aena, TEMbI
JUCIIATIIMHBI

CopaepxaHue 3aHITHS

Cemectp 1

Cooepircanue 1eKYUOHHO20 Kypca

1. Mexanuka

1

Kunemamuka u ounamuxa

1.1

Kunematnka u JUHaAMHKa

Knaccuueckue mnpencraBieHuss O CBOWCTBaxX MPOCTPaHCTBA-
BpeMeHu. CHCTeMBI OTCYETa B MEXaHUKE, STAJOHBI JIUHBI U
BpeMeHU. OTHOCHUTENBHOCTh  JBWXKEHUA.  llepemeleHue,
CKOPOCTb, YCKOpPEHHUE: TAaHM€HLUUAIbHOE, HOPMAaJbHOE, IOJIHOE
yckopenue. [IpeoOpazoBanus ["amues. YriioBoe nepemenieHue,
YIJIOBas CKOPOCTh, YTIIOBOE YCKOPEHHUE.

HNuepunanbHbie cucTeMbl U 3akoHbl HploTOHA. I'paBUTaniMOHHAS
cwia, 3akoH BcemupHoro tsrorenus. Cuia ynpyrocTH, 3aKOH
I'yka. Cunbl TpeHuUs.

ONeMeHTH MEXaHWKH TBEPIABIX HeAe(hOopMHUPYEMBIX Tell.
MoOMEHT cuJibl, MOMEHT mapbl cuil. MoMeHT uHepuuu. Teopema
[ refinepa. Yucno creneHei cBOOOIB aOCOIIOTHO TBEPABIX TEI.
[locTtynmarenpHOE W BpalaTENbHOE MABH)KEHHE TBEPABIX TEI.
Kauenue.

YpaBHeHue JIBUKCHHUS MPOCTEHIITNX MEXaHUYECKUX
KOJICOATENBHBIX CHCTEM. 3aTyxamlhe KOoJNeOaHHs: YacToTa
3aTyXaromux KOJIeOaHMIA, ko3 urreHT 3aTyxaHus,

norapu(MUYEcKHl JTeKpeMeHT, AOOPOTHOCTh. BEBIHYXKIEHHBIE
KoJieOaHus: pe30HaHC, aBTOKOJIeOaHHS.

PacnipocTpanenue konebanuii B OJHOPOIHON YHpyroi cpene:
¢dazoBasi CKOpOCTb, [UIMHA BOJHBI, BOJHOBBIC IOBEPXHOCTH,
BOJIHOBOH (ppoHT, myun. CKOPOCTh MPOXOIBHON M MOMEepPeyHON
BOJIH.

3akonvt COXPAHEHUA 6 MEXAHUKE

3aKoH COXpaHEHUs UMITYJIbCa, |

HpI/IMeHeHI/Ie 3aKOHa COXpaHCHHA HWMIIYJIbCa K aHaJIM3y
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/1

HaumenoBanue pazjena, TeMbI
IUCLUIUINHEI

CopnepxaHue 3aHITHS

MOMCHTA UMITYyJIbCa U
MEXaHHUYECKOM OHEPTHUU

KOHTaKTHBIX  B3auMojAeWcTBUA. MOMEHT wuMMmyJibca U
TUPOCKONINYECKHH 3 (DEeKT.

Pabora cunst m wmomHOCTh. OJHeprusa. KoHcepBaTuBHEIE,
HEKOHCEpBAaTHUBHBIE CHIbl. CBOWCTBA IMOTCHITHAIBHBIX ITOJICH.
[onsiTve 0 cucTeme, 3aKpHIThIC M OTKPBITHIC CHCTEMBI. Pabora
cuibl ynpyroctu. [InoTHOCTS 3HEpruu.

Kunernueckas sHEprusi Bpalaroerocs U KaTsaerocs Tena.
Kunernueckas, MOTEHI[UAJIbHAS u IOJIHAS SHEprus
KoJeOmroImerocss Tena. OJHeprus Oerymied BoJHBL Bektop
VmoBa. IHTEeHCHBHOCTE BOJIHBI.

0JIEKYJIsIpHasi PU3HMKA M TePMOAMHAMHIKA

MKT u mepmoounamuka 2a3o6

OcHoBel MKT u
TEPMOTUHAMHUKH ra3oB

[lepBoe nawyano tepmomunaMuku. OOpaTumble 1 HEOOpaTUMbIE
mpoueccsl. TepMonnHamMu4deckas BEPOSTHOCTb. PaBHOBecHOe
coctosiHMe M (Quykryanuu. OCHOBHbIE YPaBHEHHMS M 3aKOHBI
MKT wupeanpHoro rasa. Pacmpenenenue  MaxkcBemia—
Bonprmana. BsskocTs, TemnonpoBogHOCTh U 1uddy3us B razax.
IIpumenenne BTOPOTO Havana TEPMOAVNHAMUKH K
n3orpoieccaMm. AnuabaTHBIA U TOMUTPOIHYECKHI IIPOIECCHI.
Hukn Kapno. KIIJ nuxma Kapro. Teopema Kaphno. 3akon
BOo3pacTaHus dHTponuu. Teopema HepHcra.

VYpaBuenue Ban-nep-Baansca. @a3sl 1 Ga3oBble MpEeBpaLICHHUS.
BayTpeHHss sHeprus peanbHoro rasza. YpasHeHue Knaysuyca—
Krnaneiipona. b ekt Ixoynsi—TomcoHa.

MKT u mepmoounHamuxa 3#cudKocmeii u meepovix meil

OCHOBBI MKT u
TEPMOJMHAMUKH KHUJIKOCTEH U
TBEPIBIX TEI

[ToBepxHocTHOEe HarspkeHHe. (CBOOOAHAs TOBEPXHOCTh H
sneprusi. @opmyna Jlamnaca. CMaunBaHNe W HE CMauyUBaHHUE.
JlamuHapHOe U TypOyJieHTHoe TeueHue. Cuiia BA3KOTO TPEHHMS.
Koadpdumment Bs3koctu. Ywmcmo Peitnonpaca. dopmyia
ITyazeiins.

TennoeMKOCTs M TEIUIONPOBOAHOCTL KUAKOCTeH. TeueHune u
koHBek1us. [InaBnenue u kpucramumsanus. TpolHas Touka.
AmMop(HBIe U KpUCTAJUTHYECKUE TBepbIe Tena. Knaccuduxarnms
MO THITY KPUCTAJUTUYECKUX CTPYKTYp H THITY CBsi3eid. JleeKTsl B
KpHCTaJIJIax.

TemoBoe pacmmpenue. TemmoeMKocTs (Kiaccudeckas TeopHs,
Teopust DWHIITeHHa, [lebas). [TonsTre o poHOHAX.

3. DJIleKTpOMarHeTu3m

1

Inekmpoounamuxa

1.1

DIIEKTPUIECKUN 3aps U
AJNIEKTPOCTATUYECKOE TOJIC.
ITpOBOJHHUKH U TUIICKTPHKH B
AJIEKTPOCTATHYECKOM ITOJIE

OcHOBHBIE ~ 3aKOHBI  DJJIEKTPOCTAaTHKW.  HampspkeHHOCTH
anekTpuiyeckoro mois. IloTok BekTOpa HAalpsKEHHOCTH
ANIEKTPUYECKOro Tonisd. TeopemMa O MHPKYISALNWU BEKTOpa
HampsokeHHOCTH. PaboTa TOdsS 1O TepeMemeHuio 3apsia.
[lorenuman. I'paguent mnoreHuuana. CBs3p MOTEHLUANA C
HanpspDKeHHOCThI0. [lome ¥ TMOTeHHWan JAWNOJs, CHCTEMBI
3apsAA0B. ONEKTPUUYECKOE TI0JIe B JUAIIEKTPHKaxX. Bekrop
3NEKTPUYECKOT0 CMeIeHHs. DIIeKTpHUeckas BOCIPUUMYHNBOCTD
U ee CBA3b C JUIJIEKTPUYECKOW  IPOHHIIAEMOCTHIO.
DIEKTPUYECKOE TI0JIe Ha TPAHMIIE pa3Jiena ABYX TUIIIEKTPHKOB.
Pacnipenenenune 3apsigoB Ha npoBoaHuke. Ilonme BHyTpu
MPOBOJHUKA. OJIEKTPOCTaTHUECKas WHIAYKIUS (dIEKTpHU3anus
4yepe3 BIMSHHE). DHEPrusl CHCTEMBI HETOABIIKHBIX TOYCUHBIX
3apsAIOB.  ODHEPrus 3apsDKCHHBIX  MPOBOJHUKOB. DHEPTHS
3apsHKEHHOTO KOHJEHCATopa. DHEPIus U IUIOTHOCTh JHEPrHH
3NEKTPUUECKOT0 TOJISL.
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/1

HaumenoBanue pazjena, TeMbI
IUCLUIUINHEI

CopnepxaHue 3aHITHS

1.2

ONEeKTPUICCKU TOK B

Ppa3INYHBIX Cpeaax.

JIBIkeHue 3apsAoB B DIIEKTPHUECKOM TOJIe. DJIEKTPUUYECKHA
TOK. YpaBHEHHE HENPEPHIBHOCTH. YCIOBUS BO3HUKHOBEHHS
3IEKTPUUECKOro Toka. 3akoH Oma A ydacTka OJHOPOAHOMU
nern.  ComportuBiieHHe TpoBomHuKa. JlnddepeHnmnanpHas
¢dopma 3akona Oma. CTOpOHHHE CHIIBL. DJIEKTPOABUKYIIAs CHIIa
(BAC). 3akon Oma 11 HEOMAHOPOJHOTO YydYacTKa H IS
3aMKHYTOM Teny. HanpsbkeHne Ha 3aKnMax UCTOYHHKa. PaboTa
U MOIIHOCTh TOCTOSHHOTO ToKa. 3akoH JDxoyns—JIenma.
Huddepennuansaas ¢opma 3axona Jxoyns—Jlenna. KII/]
HCTOYHUKA TOKA.

[TonsiTre 0 raze CBOOOTHBIX IIEKTPOHOB U €T0 CBOMCTBA. BhIBOI
3aKOHOB Owma, Jxoyns—Jlenna, Bunemana—®panna.
Henocrarku xiaccuueckod anekTpoHHOM Teopuu. Ilonstue o
CBEPXIPOBOIUMOCTH.

[TonsiTne ©0 COOCTBEHHOW U TIPUMECHON MPOBOJAMMOCTH
MOJIYIIPOBOJHUKOB, 3aBUCUMOCTb €€ OT TEeMIepaTypbl u
OCBEIIEHHOCTU. /[BOMHOMN 2NIEKTpUUECKU CITON Ha MOBEPXHOCTHU
MeTauioB. Pabora BBIXOJAa OJIEKTPOHOB M3  METAJUIOB.
KonTakTHast pasHOCTP MOTEHLHMANOB. 3akoHBl  BombTa.
TepmoanekrpuuectBo (3hdekr 3eedeka). TepmoDC. Dbdekr
ITenbThe. TepMoanekTpoHHas OMHUCCHUSL. ®opmyiia
borycnasckoro—J/Iaurmropa.  Tok  HaceimeHusa.  Dopmyia
Puuapncona—/lemmena.

HecamocTosiTenpHbIii  pa3psii B raszaxX, yCJIOBUSL  €ro
cymectBoBaHusA. CamocToaTeNbHbIN pa3psa. [lonarue o miasme.
Tox B >nekTponuTax. OIEKTPOJIUTHYECKAs IUCCOLUALIMS.
[Tonstne o compBaTamuu. 3akoH Dapanmes. 3akoH Oma s
3JEKTPOJIUTOB.

Maznemusm

OCHOBHBIC 3aKOHBI MarHeTH3Ma.

ONEeKTPOMAarHUTHBIC
B3aMMOJICUCTBHS, KOJCOaHUA U
BOJIHBI

3akonsl buo—Capapa—Jlamnaca u Amnepa. MaruutHoe nosie B
MarHeTukax. CBs3b MHAYKIMHM U HANPSKEHHOCTH MAarHUTHOTO
Mo B MarHeTHMkax. MarHuTHass  [POHUIAEMOCTh H
BOCIIPUUMYHBOCTG. | MpOMarHuTHBIE sIBIEHUS. JlMaMarHeTHU3M.
[Tapamaruetusm. @eppomarnetuku. ['ucrepesuc. Touka Kropu.
JIBrokeHue 3apsoB B MarHuTHOM Tonie. JleicTBue CuIIbI
Jlopenna: MI'JI-reneparop, 3¢ et Xosia, NoaspHbIE CUSTHHSA,
TEPMOSIIEpHBIA ~ cuHTE3. Yckopurenn. Macc—cnekrporpad.
BsanmopelicTBHE ABMKYIINXCS JIEKTPUIECKHX 3apsI0B.
MarHuTHbBIA  TOTOK W €ro cBoWcTtBa. HampsikeHHOCTb
MarHUTHOTO TOMA. 3akoH MOJNHOro Toka. Pabota mo
MEPEMENICHAI0 TPOBOJHUKA C TOKOM B MAarHUTHOM TIOJE.
DNeKTpoMarHuTHasT WHAYKIHSA W ee (U3MUecKas Npupoja.
IIpaBuno Jlenna. Buxpesoe snexrpudeckoe noise. Toku Dyko.
CxkuH-3¢(exT. DHeprusi W IUIOTHOCTH JHEPTUM MarHUTHOTO
nonsi. CaMOMHIYKLIMS M B3aUMOMHIYKIMA. MHIYKTHBHOCTB
COJIEHOMAA. DHEPTUs U MJIOTHOCTh SHEPTUN MarHUTHOTO TOJIS.
KBasucrannonapHsie JJIEKTPUYECKHE LENH u ux
XapaKkTEPUCTUKA. MOIIHOCTh B LEMAX IEPEMEHHOrO TOKA.
Huddepennmanpaoe ypaBHEHHE JJIEKTPOMATrHUTHBIX
KoyieOaHuii. OneKTpoMarHuTHBIE BOJIHBI. UcTtounnku
JIEKTPOMArHUTHBIX BOJH. [1Ikasa 3IeKTpOMarHuTHBIX BOJIH.

4. OnTuka M KBaHTOBas puznka

Onmuka

1.1

3aKOHEI I‘COMCTpH‘lCCKOﬁ u
BOJIHOBOI OIITHKHU

[Ipenomnenue Ha cheprueckoil HOBEpXHOCTH. [IpaBuIio 3HAKOB.
Jlunza. Iloctpoenme w300pakeHWHl B coOwpawomeid
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/1

HaumenoBanue pazjena, TeMbI
IUCLUIUINHEI

CopnepxaHue 3aHITHS

pacceuBaromeit 1nH3ax. 3epkana. [Ipuzma, xox gydeit B mpusme.
OneMeHTbl  (HOTOMETpPUH. OHEPreTUUYECKHe W  CBETOBBIC
BEJIMYHMHBI B (POTOMETPHUH.

WnTepdepenninss MOHOXpPOMATHYECKHMX BOJNH. JIByiydeBas
uaTepdepenuus. Cynepno3uius miockux BoiaH. PasHocTs xo1a.
VYcnoBus UHTEPPEPCHUMOHHBIX MaKCUMyMOB M MHHHMYMOB.
IMpunuun  Troiirenca—®penens. Meronq 30H  DpeHens.
Hudppaxkuus ODpenenss u  Dpaynrodepa. Audpaxkunonnas
pemerka. Ilonspuszanus ceera. 3akoH Maioca. [lonspusarus
CBETa NP OTPAKEHHMM U IPEJOMIIEHMM Ha TpaHHUIEe ABYX
JMRJIEKTPUKOB. Jlucnepcus U MOrJoneHne CBeTa.

Keanmoeaa mexanuxa

KBantoBbie cBolicTBa
Ctpoenne aToma u siapa

CB€Ta.

TemnoBoe  wm3nyuenue. 3akonsl  Kupxroda, Credpana—
bonbumana, Buna. ®opmynsl Penes—/xunca u Ilnanka,
KBAHTOBBIN XapakTep U3ITyUeHHUS.

Bremnuit  ¢orosddexr. VYpaBHeHne OHHIITEHHA.
Komnrona. /laBnenue cBera.

CroexTpel HM3JIyueHHs M IIOIJIOIICHHUS CBETa Ul aTOMOB H

Oddexr

Mmonekyd. Omwitel Pesepdopna. [locrynmarer Bopa. OmnbiT
®panka u ['epna. CocraB siapa aToma. SaepHble CHIIBI U MOJIETN
aTOMHOTO sapa. EcrecTBennas " HMCKYCCTBEHHAs

palMoaKTUBHOCTb. fliepHble peakuuu, aejieHue saep. LlenHsbie
peaKuuu.

Coldepircanue npaKkmuieckux 3anamuil

1.M

CXaHHKa

1

Kunemamuxa u ounamuxa

1.1

MexaHuueckoe JABHXXCHHC

[IpsmonuHeliHOe, paBHOMEPHOE, PABHOYCKOPEHHOE JIBUKEHHUE.
CnoxHoe JABWKEHHE, NPUHLUI HE3aBUCUMOCTH JIBUKECHHH.
TpaekTopus, TMyTb, CpeAHSA CKOPOCTb. TaHreHIHAIbHOE,
HOPMAJIBHOE, ITIOJTHOE YCKOPEHHS.

JIBUKEHUE TOYKU II0 OKPYKHOCTH. YTJIOBOE IEPEMEILECHHUE,
YIJIOBasi CKOPOCThb, YIJIOBOE ycKopeHHe. CBs3b JIMHEHHBIX U
YIJIOBBIX BEJIMYUH.

1.2 | YpaBHeHHE NPAMOIUHEHHOTO JBrkeHue TpH ACUCTBUM CHJ, HANpPaBICHHBIX BIOJb OJHOU

JBUKEHUS npsMoil. [IBukeHue BIoJb HAKJIOHHON IIOCKOCTH.
JIBroxeHune mpu NeMCTBUU CUJT yIPYTOCTH U TPEHUSL.

1.3 | Bropoii 3axon HetoToHa miis JIBrXeHue ¢ IEHTPOCTPEMUTEBHBIM yYCKOpeHueM. [Ipumenenne
BpalIaTebHOTO U MOMEHTa CHJIbI, MOMEHTAa Maphl CHJ, MOMEHTa HWHEPLHUH U
KOJIe0aTeNIbHOTO TBUYKCHUS teopemsl LITeliHepa a1 BpallaroIIuXCs TEM.

YpaBHEeHHE TapMOHHUYECCKHUX KoyeOaHWH. XapaKTEepUCTHKH
BBIHYJICHHBIX M 3aTyXalOIUX KOJICOaHHIA.

VYpaBHeHne MIOCKON BONHBL ClokeHHE KOIIeOaHWW W BOJH.
WHaTepdepenims u nudpakmpsi MeXaHHYECKUX BOJIH.

3 3aKoHbl COXpaHeHUA 8 MEXAHUKE

3.1 | IIpumeHeHune 3aK0HA Pabora cuiel u MontHOCTS. [lonTHAs MeXaHUYeCKast SHEPTHSL.
COXpaHEeHUs UMITYJIbCa, [IpeoOpazoBaHusl MEXaHWYECKOW OHEPrHH B  PA3IUYHBIX
MOMEHTa UMIIyJIbCa U IBYDKCHUSX: TIOCTYTIATEIbHOM, BpalaTeIbHOM, KOJIe0aTeTbHOM.
MEXaHUIECKOU SHEPTUU [IpuMeHeHHE 3aKOHOB COXpPAaHEHUS K aHAIM3y KOHTAKTHBIX

B3aUMOJICUCTBUI: yaphl U IBIKCHUS CBSI3aHHBIX TEJ.

3.2 | Tect MexaHuka

2. MoJekyasipHasi Gu3MKa M TEPMOJIMHAMMKA

MKT u mepmoounamuka 2a3o6

1.1

OcHoBHbIe ypaBHeHUs MKT
ra3os

Ypasuenue Menaeneera—Knaneiipona. M3ompouecchl.
Pacnipenenenne Mosiekyn 1o cKopocTsM. bapomerpudeckas




HaumenoBanue pasaciia, TCMbI

CopnepxaHue 3aHITHS

/1 JTUCIIAIUINHBL
¢dbopmya.
Bsi3k0CTh, TEIIIONMPOBOAHOCTH M AU QY3Hsl B ra3ax.

1.2 | 3aKoHBI TEPMOJUHAMUKH [Ipumenenue BTOPOT'O Hayana TEPMOJIUHAMUKHI K
H30IPOLIECCAM.
KIIJI u mone3Has paboTa B MIUKJIMYECKHUX MPOIIeccax.
VYpasHenue BaH-nep-Baansca. BHyTpeHHsIA SHEprus pealbHOTO
raza. Oddexr Jxoyns—TomcoHa.
Hcnapenue u KoHJeHcanus. BiaxHOCTb.

2 MKT u mepmoouHamura 3cuokocmelii u meepovix meJl

2.1 | IloBepXHOCTHBIE SIBJICHUS [ToBEpXHOCTHOE HATSXKEHUE U KAWJUIIPHBIE SIBICHHUSL.

2.2 | Tect MKT u TepMoauHaAMUKa ra3oB, KUAKOCTEH U TBEPABIX TEIL.

3. DJIeKTpOMarHeTu3m

1

Inekmpoounamuxa

1.1

HaHpﬂ)i(eHHOCTL 1 nmoTCHIuall
SJICKTPUYCCKOTI'O IOJIA

BrlunciaeHue CUibl BBaHMOHeﬁCTBHH MEKAY HECKOJIbKUMHA
3apsaaaMu. HaHpH)KCHHOCTI) 1 NMOTCHUHAJI DJICKTPUICCKOI'O IMOJIA
Pa3JINYHBIX CUCTEM 3apsAa0B.

1.2 | Konnencatopsl OnekTpocTatudyeckoe Toje B audJekTpuke. Ilomspusamms.
ONeKTpoeMKOCTh KOHAeHcaTopoB. CoeAMHEHNE KOHIEHCATOPOB.
IIpoBogHMKM B DJIEKTPOCTATHYECKOM  TOJIE.  ODHEPrus
3JEKTPOCTATHYECKOTO TOJISL.
1.3 | 3aKoHBI MOCTOSHHOTO TOKa 3akoH Oma. ConpoTHBIEHHE U MPOBOJUMOCTH NPOBOJHHUKOB.
[Ipasuna Kupxroda. 3akon [[xoyms—JleHna B KiacCHUECKOM
JIEKTPOHHOM TEOpHUH IIPOBOJMMOCTH METaJUIOB.
TepModneKTpoHHAasT  3MHCCHUS, CAMOCTOSATENBHBIM  paspsm,
JNEKTPOJIU3.
2 Maznemusm
2.1 | JleiictBue MarHUTHOTO ToJist Ha | 3akoH buo—Capapa—Jlammaca. 3akorm Awmmepa. MarHUTHBIH
3apsi/ibl U IPOBOJTHUKK C TOKOM | TIOTOK W €ro cBoiicTBa. PaboTra mo nepemMeniennio mpoBoJHUKA C
TOKOM B MarHuTHOM moJie. Cuia Jlopenna. 3akon @apagest.
2.2 | SIBneHue ANEKTPOMArHUTHOU [IpaBuno Jlenua. WHOYKTUBHOCTH COJEHOWJA. ODHEPrus u
UHIYKIUH IUIOTHOCTb 3HEPTHMHM MarHUTHOT'O HOJISL.
2.3 | Tect OIeKTpOMarHeTH3M.

4. OnTHKa M KBaHTOBasA GU3NKa

Codeporcanue npakxmuieckKux 3aHAmuil

1

Onmuka

1.1

IIpumeHeHue 3aK0HOB
F€OMETPUYECKON U BOJIHOBOU
OITHKH

[TocTpoenne m3o0pakeHUil B coOuparolie M pacceuBaroiie
nuH3ax. [Ipusma, xox mydell B mpusMe.

WnTepdepenninss MOHOXpOMAaTHYECKUX BOJH. PasHoCTh Xona.
VYcnoBus uHTEPPEPEHIMOHHBIX MAaKCUMyMOB M MHHHMYMOB.
JudpaknuoHHas pemeTka.

3akoH Mamoca. [lomsipu3anusi cBeTa NpH MPEIOMICHHHM Ha
TpaHMLE IBYX IUAJICKTPUKOB. Jlucnepcus 1 MOrNomEeHUE CBETa.

2 Keanmosas mexanuxa
2.1 | KeanroBeie cBolictBa cBera. | 3akoHbl Ctedana—bonbiiMana, Buna. YpaBHenue DWHINTEHHA
[Mocrymarer bopa wu 3akoH | mist porodddekra. dddexr Komnrona. [lanenue cera.
PaIMOaKTUBHOTO paciaga Bo30Oyxneanme w woHM3amusA aromMa. EcTecTBeHHas U
HCKYCCTBEHHAs PaJIMOaKTUBHOCTh. SIepHBIC peaKiuu, ACICHUE
siIep.
2.2 | Tect KBanToBas MexaHuka.

HpOMC)KYTO'-IHaH ATTCCTAlIUA — OK3AMEH
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4. IlopsAiOK OLIeHMBAHUA YCIIeBAEeMOCTH U ¢(pOPMHPOBAHHOCTH KOMIIETECHIIHIA
o0y4arouierocs B TeKyuieil 1 NpoOMe:KyTOYHOH aTTecTAlNH

I[JISI MOJI0KUTEITbHOM OICHKHU IIO pEC3yJibTaTaM OCBOCHUA NUCHUIIIIMHBI OGy‘-I&IOH.[CMYCSI

HEOOXOJIMMO BBINIOJIHUTH BCE YCTAHOBJIEHHBIC BHJBI yueOHOW paboThl. OleHKa pe3ysibTaToB

pabotsl oOyyaromerocs B 0amurax (1o BUaaM) MpuBeieHa B Tadbmuie 7.

Tabmuua 7 - [llkana 1 moka3arenu OLleHUBAaHUS PEe3yJIbTaTOB y4eOHOH pabOoThl 00yUaromuxcs mo

BUJIaM B OasuibHO-peiiTuHroBOM cucteme (bPC)

VYuebnas padota| Cymma | Bugsl u pe3ynbraTsl OreHka B aTTecTaluu Bannet
(BHIBI) 0aJLTOB yqeGHof/'I pa60T1,1 (mIKaJta ¥ okas3aTelld OIICHUBAHHMS )
1 cemectp
Tekymast 60 |Jlekumonusie 3aHsaTusA |1 6aja mocemenue 1 IEKIIMOHHOTO 0-9
yuaebHas paboTa (KOHCTIEKT) 3aHATHSA
B cEMecTpe (9 3aHsTHIT)
(ITocemenne [IpaxTrueckue 1 6asa - mocemenne 1 MPaKTHIECKOTO 18
3aHATUH 110 3aHATUS (pelleHHs 3aHATUS U BBIIOJIHEHHE PaboThl Ha 51-
pacnucaHuIo u 3aJIaHuil) 100%
BBINIOJIHEHUE (18 3ansaTHit)
3a/[aHuM) Tect 2 6ansa (TOpOroBoe 3HAYCHIIE) 8—12
(4 paboTs) 3 0ajna (MakCHUMaTbHOE 3HAYCHHE)
NunuBuayanbHbie 3a 3a1aHMsI HA OTHOM 3aHATHH: 9-21
3a/1aHus 3 6a110B (TIOPOrOBOE 3HAYCHUE)
(3 zansTHS) 7 6aJ10B (MaKCHUMaJIbHOE 3HAYCHHE)
Hroro no tekyueii padore B ceMecTpe 51-60
IIpomexyrounasi| 40 |YcTHBIHM onpoc o 10 6an10B (TOPOrOBOE 3HAYCHUE) 10-20
aTTecTamus Bompocam dk3aMeHa |20 0asioB (MakCHMaJIbHOE 3HAUYEHHE)
(’x3amMeH) Pemenne 3amanus 10 6as10B (TIOPOTOBOE 3HAUCHIE) 10-20
JK3aMeHa 20 6any0B (MakCHMaJIbHOE 3HAUEHHE)
HTOro no npoMe:KyTO4YHOM aTTecTanuu (3K3aMeH) 20-40
0ayoB

CyMmmapHas oneHnka mo gucuuminde: Cymma 6ayuioB TeKyIe u mpoMexKyTOUHO# artectanun 51 —

100 6anmoB.

B mpomexxyTouHOl aTTecTanu OIlEHKa BBICTaBIsieTCsS B BenomMocTh B 100-0amnpHOIM
IIKaie 1 B OyKBEHHOM DKBHBaJICHTE (Tadymiia 8)
Tabnuna 8 — Cootnecenue 100-0apHOM MIKaIBl M OyKBEHHOTO KBUBAJICHTA OI[CHKU

YpoBHHU IK3amen 3auem

Cymma OCBOEHMUA Oyenka bykeennwviu bykeennviu
HabpauHvIX JUCLUIUIHBI 9KBUBATIEHM 9KBUBATIEHM

oannos u

KOMITETEHIIAN
86 - 100 [IpoaBUHYTHII 5 OTJINYHO
66 - 85 IToBbIIIEHHBIN 4 XOpOouIo
» 3auTeHo
51-65 [Toporossiit 3 YAOBJIETBOPUTEIBH
0
0-50 [TepBoIit 2 HEYJIOBJIETBOPUTEI He 3aureno
BHO
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5 MarepuajibHO-TeXHHYECKOE, IPOrPaMMHOE U Y4eOHO-MeToIuYecKoe
odecrneyeHre TUCHUIINHBI.

5.1. YueOnas Jureparypa

OcHoBHas1 yyeOHas JuTEeparypa

1. CasenweB, .B. Kypc ¢usuxu (B 3 11.). Tom 1. Mexanuka. MonekynsipHas (uzuka,
[DnexTpoHHBIA pecypc] : yueOHoe mocobue / M.B. CaBenbeB. — DnekTpoH. gaH. — CaHKT-
[TerepOypr : Jlanb, 2018. — 356 ¢. — Pexxum nocrtyna: https://e.lanbook.com/book/106894., —
3ari. ¢ sKpaHa.

2. CagenneB, U.B. Kypc ¢usuku (B 3 TT.). Tom 2. DnekrpudectBo. KonebaHnus v BOTHBL.
BonHoBas onTuka [DnekTpoHHBINA pecypc] : yaedHOoe mocodue / M.B. CaBenbeB. — DIIEKTPOH.
naH. —  Cankr-Ilerepoypr : Jlams, 2018. — 356 <c¢. — Pexum poctyna:
https://e.lanbook.com/book/117715. — 3ari. ¢ sxpana.

3. CaBenweB, 1.B. Kypc ¢usuku (B 3 11.). Tom 3. KBanroBas ontuka. AToMHas (pu3nka.
®uzuka TBepaoro Ttena. duU3MKa aTOMHOrO SApa U BJIEMEHTApPHBIX YacTHLl [DJIEKTPOHHBIN
pecypc] : yae6noe mocooue / M.B. CaBenbeB. — DnektpoH. nan. — Cankr-IletepOypr : Jlans,
2018. — 356 ¢. — Pexxum nmoctyma: https://e.lanbook.com/book/117716 — 3ar. ¢ skpaHa.

4. Hukepos, B.A. ®usuka. CoBpeMeHHEBII Kypc [ DIeKTpOHHBIN pecypc] : yueOHuk / B.A.
HuxepoB. — DnekTpoHHbIE TEKCTOBBIE TaHHbIE. — MockBa : JlamkoB u K, 2012. — 452 c¢. — Pexxum
noctyra: http://znanium.com/bookread2.php?book=415038 — 3ari. ¢ skpaHna.

JonosHuTeIbHAS JUTEPATYPA

1. CaBenseB, U.B. COopHUK BOMPOCOB W 3amad 1o oOmer (u3uke [DICKTPOHHBIH
pecypc] : yuebHoe nocodue / M.B. CasenbeB. — DnektpoH. qaH. — Cankrt-IletrepOypr : Jlanb,
2018. — 292 ¢. — Pexxum moctyma: https://e.lanbook.com/book/103195. — 3arm. ¢ a3xpaHa.

2. Uponos, N.E. 3amaun mo obmielt pusuke [DIeKTpOHHBINA pecypc] : yaeOHoe mocobue /
N.E. Uponos. — DnekTpoH. naH. — MockBsa : U3natensctBo "JlabopaTopus 3Hanuii", 2017. —
434 c. — Pexum noctyma: https://e.lanbook.com/book/94101. — 3ari. ¢ ’3xpaHa.

5.2 MarepuajJibHO-TeXHHYECKOe M  TPOrpaMMHOe olecrneyeHue
AUCHUIJINHBI.

Y4aeOHbIe 3aHATHS 0 AUCIUILTHHE TPOBOJSITCS B yueOHbIX ayauropusix HOU Keml'V:

715 YueOHas aytuTOpHs I TPOBEIACHHUS 654079, KemepoBckasi 00J1acTh, T.

- 3aHATUHN JEKIIMOHHOTO TUIIA; HoBoky3Helik, np-kT MeTtamtypros, a. 19
- TPYNIIOBBIX U HHIUBUYAJIBHBIX KOHCYJIbTALMM;

- TEKYIIETO KOHTPOJISA U IPOMEKYTOYHOM aTTeCTAIINH.
Cnenuaan3upoBanHas (yueoHasi) Medesib: JT0CKa
MeJIoBasi, Kadeapa, CTOJBI, CTYJIbSI.

O0opynoBanue 1Jis1 Npe3eHTANIMM Y4e0OHOr0 MaTepuaa:
nepeHocHoe - HOyTOyK, dKpaH, IPOEKTOop.

Hcnoan3yemoe nporpammHoe odecnieyenue: MS
Windows (Microsoft Imagine Premium 3 year mo
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cybnunensnonHOMY noroBopy Ne 1212/KMP ot 12.12.2018
r. 1o 12.12.2021 r.), LibreOffice (cBobomHO
pacnpoctpansiemoe 110), FoxitReader (cBo6oaH0
pacmpoctpansemoe [10), Firefox 14 (ceobomHO
pacmpoctpansiemoe I10), Sunekc.bpaysep (oTeuecTBeHHOE
cB0oOomHO pacnpoctpansemoe 110).

HurepHer ¢ o0ecneuenuem aocryna B JUOC.

712 Y4eOHnas ayauropus (MyJIbTUMEIUIHAS) TS
NPOBEICHUS:

- 3aHATHI JICKIITMOHHOTI'O THUIIA,

- TPYMIIOBBIX U HHANBUAYAIBHBIX KOHCYJIBTANH.
Cnenuaan3upoBanHas (yueOHasi) Medesib: JT0CKa
MeIoBast, Kadenpa, CTOJbI, CTYJIIbsI.

O6opynoBanue 1Jis1 Npe3eHTANMM Y4e0OHOr0 MaTepuaa:
cmayuonapHoe ~-KOMIIbIOTED, 3KpaH, IPOEKTOP,
aKyCTHYECKasl CHCTEMA.

Hcnoan3yemoe nporpammHoe odecnieyenue: MS
Windows (Microsoft Imagine Premium 3 year nio
cybnunensnonHOMY noroBopy Ne 1212/KMP ot 12.12.2018
r. 1o 12.12.2021 r.), LibreOffice (cBobomHO
pacnpoctpansiemoe 110), FoxitReader (cBo6oaH0
pacmpoctpansemoe [10), Firefox 14 (cBobomno
pacmpoctpansiemoe I10), Sanekc.bpaysep (oreuecTBeHHOE
cBoOOaHO pacnpocTpansemoe 110).

HurtepHer ¢ o0ecneuenuem aocryna B JUOC.

654079, KemepoBckasi 00J1acTh, T.
HoBoky3Heuk, np-xtT Metamtypros, 1. 19

717 YdaeOHast ayIUTOPHSI IS TIPOBECHUS:

- 3aHATHH JEKLINOHHOTO THIIA;

- IPYNIIOBBIX ¥ HHANBUAYAIBHBIX KOHCYJIbTAlUH.
CrnennaansupoBaHHas (yueOHas) MedeJib: 10CKa
MEJIOBasi, CTOJbI, CTYJbS.

Oo6opynoBanue 1Jis1 Mpe3eHTAIIH YYeOHOT0 MaTepuaja:
nepenocHoe - HOyTOyK, 9KpaH, IPOEKTOP.

Hcnoan3yemoe mporpaMmMHoe odecriedeHue: MS
Windows (Microsoft Imagine Premium 3 year nio
cybnunen3nonHOMY noroBopy Ne 1212/KMP ot 12.12.2018
r. 10 12.12.2021 r.), LibreOffice (cBobomHO
pacnpoctpansiemoe 110), FoxitReader (cBo6oaH0
pacmpoctpansemoe [10), Firefox 14 (ceobomrO
pacmpoctpansiemoe I10), Sanekc.bpaysep (oTeuecTBeHHOE
cBoOomHO pacnupoctpansemoe 110).

Hnurtepuet ¢ odecneuenuem aocryna B IJUOC.

654079, KemepoBckasi 00J1acTh, T.
HoBoky3Heuk, np-xtT Metamtypros, 1. 19

509 KomnbloTepHblii Kiaacc.

YyeOHas ayauropus (MyJIbTAMEAUNRHAS) U TPOBEICHHUS

- 3aHATHHA CEMHUHAPCKOTO (ITPAKTHUYECKOT0) THIIA;

- TPYNIIOBBIX U MHANBUAYAIBHBIX KOHCYJIbTAINN];

- CaMOCTOSITEIBHON PabOTHL.

CrnennaansupoBaHHas (yueOHas) MedeJib: 10CKa
MeJoBasi, kKadeapa, CTOIbI, CTYJIbs,

Oo6opynoBanue 1Jis1 Mpe3eHTAIMH YYeOHOT0 MaTepuaja:

654079, KemepoBckasi 00J1acTh, T.
HoBoky3Heuk, np-xtT MeTamtypros, 1. 19
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cmayuoHapuoe - KOMITBIOTEp TPEToaBaTels, SKpaH,
HPOEKTOP.

O06opynoBanue: cmayuonapHoe- KOMIbIOTEPHI IS
obyuaroruxcs (18 mT.), HAYITHUKH.

Hcnoab3yemoe nporpaMmMHoe odecniedenne: MS
Windows (Microsoft Imagine Premium 3 year no
cyomutieH3noHHOMY oroBOopy Ne 1212/KMP ot 12.12.2018
r. 1o 12.12.2021 r.), LibreOffice (cBoboaHO
pacmpoctpansemoe [10), Firefox 14 (cBobomno
pacmpoctpansiemoe I10), Sanekc.bpaysep (oreuecTBeHHOE
cBoboaHo pacnpoctpansemoe [10), Opera 12 (cBoboaHO
pacmpoctpansemoe [10).

HHTepHeT ¢ 06ecnieuenuemM gocryna B IUOC.

501 KomnbroTepHBIi KJIacc.

Yuebnas ayautopus (MyIbTAMEIUHHAS )T TIPOBEICHUS:

- 3aHATHH CEMHHAPCKOro (IIPaKTHYECKOT0) THUIIA;

- TPYNIIOBBIX U HHANBUAYAIBHBIX KOHCYJIBTalUH.
Cnenuaan3upoBannas (yueOHasi) Mmedesib: JT0CKa
MelnoBas, Kadenpa, CToJIbl KOMITBIOTEPHBIE, CTYIIbS.
OGopynoBanue 1Jis1 Ipe3eHTALNM Y4e0OHOIr0 MaTepuaJa:
cmayuorapHoe - KOMIIBIOTEp MperoaaBaTess, 5KpaH,
IPOEKTOP.

Oo6opynoBanue: crmayuoHapHoe - KOMITBIOTEPHI s
oOyuaromuxcs (17 mrt.).

Hcnoan3yemoe mporpaMmMHoe odecrieyeHue: MS
Windows (Microsoft Imagine Premium 3 year nio
cybnunen3nonHOMY noroBopy Ne 1212/KMP ot 12.12.2018
r. 10 12.12.2021 r.), LibreOffice (cBobomHO
pacmpoctpansiemoe I10), Firefox 14 (cBo6oano
pacmtpoctpansemoe [10), Sanexc.bpaysep (oTeuecTBeHHOE
cBoOoHO pacnpoctpansemoe [10), Opera 12 (cBobo1HO
pacmpoctpansemoe [10).

HurtepHer ¢ o0ecneuenuem aocryna B JUOC.

654079, KemepoBckasi 0011acTh, T.
HoBoky3Helik, np-kT MeTtamtypros, a. 19

508 KomnbloTepHblii Kiace.

YyeOHnas ayauropus (MyJIbTHMEIUITHAS) A1 TIPOBEICHUS:
- 3aHATHHA CEMHUHAPCKOTO (IIPAKTHUYECKOT0) THUIIA;

- TPYIIOBBIX U UHIUBUAYATbHBIX KOHCYJIbTAIIUN.
Cnenuaan3upoBanHas (yueoHasi) Medesib: JT0CKa
MelnoBasi, Kaeapa, CTOJNbI, CTYJbS.

O0opynoBanue 1Jis1 Npe3eHTANMM Y4e0OHOr0 MaTepuaa:
cmayuoHapHoe - KOMITBIOTED MPEToAaBaTes, MPOeKTop,
JKpaH.

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

Hcnoan3yemoe nporpammHoe odecnieyenue: MS
Windows (Microsoft Imagine Premium 3 year mo
cyOnunen3noHHomy noroopy Ne 1212/KMP ot 12.12.2018
r. 1o 12.12.2021 r.), LibreOffice (cBobomHO
pacnpoctpansiemoe I10), Firefox 14 (¢cBo6oHO

654079, KemepoBckasi 00J1acTh, T.
HoBoky3Heuk, np-xtT Metamtypros, 1. 19
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pacmpoctpansemoe [10), Aunekc.bpaysep (oTeuecTBeHHOE
cBoOoHO pacmpoctpansemoe [10), Opera 12 (cBo6oHO

pacnpoctpansemoe 110).

HurtepHer ¢ o0ecneuenuem aocryna B JUOC.

5.3 CoBpemennble mnpodeccHOHAJIbHBIE  0a3bl  JaAHHBIX H
HH(OPMAIMOHHbIE CIIPABOYHbIE CHCTEMBbI.
Ilepeuens CIIB/Il u UCC no aucuuninHe

1. Nudopmanmonnas cucrema «EquHOE OKHO A0CTyIa K 00pa3oBaTEIbHBIM
pecypcam» — http://www.window.edu.ru .

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

3. PHYS-PORTAL.

portal.ru/ .

RU — ®usnueckuit nHGopMamoHHblil moprai. - http://phys-

6. Unble cBeleHU U (MJIM) MaTepHUAJIbI

6.1. IlppuMepHBIe TeMbI NMCbMEHHBIX Y4eOHBIX padoT

NuauBuayanbHbIe 32JaHUS 10 TEMAM NMPAKTHYECKUX 3aHATHI (00pa3en):

No | HaumenoBanwue paszznena, .
CopeprkaHre MHINBUIYATHHBIX 3aJaHHH
n/n TEMBbI TUCLHUTLIMHBI
1 Kunemamuxa u ounamuxa
1.3 | Bropoii 3akoH HetoToHa 1. K obomy omHopomHoro nucka pamamycoM 0,2 M TpHIOKEHA

JUIA BpallaTeJIbHOTO 1
KoIIe0aTeIbHOrO
JBUXKCHUA

nmocTtosiHHast KacarenbHast cuina 98,1 H. Ilpm BpameHunm Ha AMCK
neicteyer MomeHT cuin TpeHus 4,9 H-m. Juck Bpamaercs c¢
ITOCTOSIHHBIM YTJIOBBIM yckoperuem 100 ¢ 2. Haiixure Maccy amcka.

2. K moTosiKy TpaMBaifHOro BaroHa moJIBEIlIeH Ha HUTH IMapuk. Barow,
NBUTAACh PaBHOMEPHO, Hauyal TOPMO3HUTBCS U €ro CKOpPOCTb
M3MeHWIach 3a Bpemsa 3 ¢ or 18 xm/u g0 6 km/4. Ha kakoit yrox
OTKJIOHUTCS TIpU ATOM HHTH C IIapHUKOM dYepe3 1 ¢ mocie Hayana
TOPMOXKEHUs? JBuxenue pu TOPMOKEHUHI CUHTATh
PaBHOIIEPEMEHHBIM.

2. MoJekyasipHasi GU3MKa M TEPMOIMHAMHMKA

MKT u mepmoounamuka 2a306

1.2 | 3akonsl TepMoanHamMuku | 1. Ilpu u30TEpMHUECKOM pacIIUPEHUH OJHOTO MOJSA KHCIOpOJa,
uMeBliero temneparypy 300 K, ra3 mormorun terory 2 k/x. Bo
CKOJIPKO pa3 yBEITUIHIICS 00beM Tra3a’?
2. Ta3 cosepmaer mwmkn Kapuo. PabGora wu3oTepMudeckoro
pacumpenuss raza 5 Jx. Omnpemenute paboTy H30TEPMUYECKOTO
cxatud, ecnu repmudeckuit KITJ nukna 0,2.
Inekmpoounamuxa
1.3 | 3akoHBI nocrostaHoro | 1. B/1C Garapen 80 B, BHyTpeHHee comportuBieHne 5 Om. BHemHss
TOKa uenb notpedaser MomHocts 100 BT, Onpeaenuts cuity TokKa B LIETH,

HampsDKEHHe, M0J BHEIIIHSA ee
COIIPOTUBJICHUE.

2. B snextponuTHuecKkoil BaHHE uepe3 pacTBOp mpoien 3apsan 193
kK. IIpu 3TOM Ha KaTone BBLAEIHUIICS METAI KOJIMYECTBOM BEILECTBA

1 Moib. OnpesIenuTh BaJICHTHOCTh METAJIIA.

KOTOPBIM  HaxXOJUTCHA IC1Ib,

3agaHus TecTa 10 TeMaM NPaKTHYeCKUX 3aHATHH (o0pa3en):

1 cemecTp

Mexannka
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1. Haiinute cpemHIOI MIOTHOCTH IUIAHETHI, Y KOTOPOH Ha SKBATOPE MPYKUHHBIE BECHI TIOKA3bIBAIOT BEC
tena Ha 10% meHpmmiA, yem Ha nonroce. CyTKH Ha IJIaHETe COCTABIISIOT 24 4.

2. Iocne BbIcTpena HambHOCTH IMOJIETa CHapsiaa B 2 pa3a OoJbllle MaKCUMalbHOH BBICOTBHI. MMITynbC
CHapsia B HauaJdbHOW Touke Tpaektopuu 1000 kr-m/c. Onpeaennre UMMYJbC CHapsAa B BBICIIEH TOYKe
Tpackropun. CONPOTHUBIICHHEM BO3TyXa MMpeHeOpedb.

2 MKT u TepMOAMHAMMKA ra30B, }KUJAKOCTEH U TBePAbIX TeJl

1. Ompenenure MIOTHOCTH CMECH Ta30B, cojiepikamield Bogoposd 4 rpaMMa U KHciaopoX 32 rpaMma Mpu
temnepatype 7 °C u naBnennn 10° ITa.

2. B XonomunbpHAKE 32 CYTKH U3 BOIBI Maccoi 2 KT, B3ATOH npu TeMiiepatype 293 K, oOpasyercs jieq npu
temmeparype 271 K. Hackonpko Harpeercst Bo3ayX B KoMHate oObemoM 30 M° 3a Bpems 4 4 paGoThl
XOJOWIbHUKA? Y IeibHAs TETUIOEMKOCTh BO31yXa Mpu moctossHHoM oObeme 700 [Ix/(kr-K). Cuurarth
XOJOOWILHUK UACAILHON TEIUIOBOU MAIIWHOMA.

3 | DJIeKTPOMArHeTU3M

1. YyacTok menu coCTOUT X TpeX MOCIeI0BaTebHO COEAMHEHHBIX PE3UCTOPOB C CONMPOTUBIeHUAMHU 10
Owm, 20 Om 1 30 OM. KakuM 10MKHO OBITH COMPOTUBIIEHHE YETBEPTOTO PE3UCTOPA, J0OABICHHOTO B 3TOT
YYacTOK IIOCJIEJOBATENbHO K IEPBBIM TPEM, YTOOBI CyMMapHOE BBIIEJICHHE TEIUIOTHl YBEIUYHMIIOCH B 2
paza?

2. JIBe 4YacTHLBI, UMEIOIIUE OTHOIICHHE 3apsAoB 1/4 W oTHOIIEHWEe Macc 2, BIETENH B OAHOPOIHOE
MarHUTHOE TI0JIE TEPIEHANKYIISIPHO €T0 JIMHUAM HHIYKIHUU U IBUXKYTCA IO OKpyXHOCTsAM. Onpenenute
OTHOIIIEHUE PAJINYCOB TPACKTOPHUM YaCTHII, €CJIM OTHOIIEHHUE UX CKOPOCTEH 2.

4 | OnrTuka U KBAHTOBasi MEXaHUKA

1. PaccrostHue ot coOuparomieii JMH3BI 10 M300pakeHUs mpeaMeTa B 3 pasza Oomnbine ee (OKYyCHOTO
paccTosiHus. UeMy paBHO OTHOILIEHHE BBICOTHI H300pa’KeHHS K BBICOTE Mpeamera’?

2. Ilpu mepexone aTomMa BOAOPOJA U3 BTOPOTO U TPETHETO BO30YKAEHHOIO COCTOSIHUS B OCHOBHOE
nepBoe M3IIydaroTcs QOTOHBI, cooTBeTcTBYIomME nHaMm BoiH 0,120 mxm u 0,102 mxm. Onpenenute
JUITMHY BOJTHBI U3JIy4EHHs aTOMa BOJIOPOAA MIPH MEPEX0/Ie €ro U3 TPEThEro Bo30YKAEHHOTO COCTOSHHS BO
BTOpOE.

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

Ta6mz1ua 9- HpI/IMepHHe TCOPCTUUCCKHUC BOIIPOCHI U IMTPAKTUYCCKUC 3a/]dYH K 3K3aMCHY

Paznenst u Tembl [IpumepHbIe TEOpETHUECKHE [IpumepHbIe MpaKTUYECKUE 3a]a41
BOMPOCHI

1. Knnaccuueckas MeXaHHKa

1.1 Kunemaruka u 1. KunemaTtuueckue 1. CtanbHasi MPOBOJIOKA BBIACPKUBAET IPYy3 C

JMHAMAKA XapaKTEPUCTUKH: TpaeKTopus, | Maccoit 10 450 kr. C KakuM HanOOIBITAM
Iy Th, IEPEMELIECHUE, YCKOpEHHEeM MOKHO MOAHUMATh rpy3 m=400
CKOpPOCTb, YCKOPEHHE. KT, TOJBEIICHHBII Ha STOH MPOBOJIOKE, YTOOBI
2. YrpyTue CUIIbl: BUIBI OHa He 00opBaIach?
yopyrux aedopmanuii, 3akoH | 2. JInHeHHAas CKOPOCTh TOYEK OKPYKHOCTH
I'yka.. BpAaLIAIOLIEToCcs AUCKA paBHa Vi=3M/C, a TOYEK,

HaXOASIIUXCS Ha paccTosHuM /=10 cM Onmmxe
K OCH BpaleHus, v,=2 m/c. CKOJIbKO 000pOTOB
JIeNaeT AUCK B MUHYTY?

1.2. 3akoHsl 1. Cuna v umnynsc. 3aKoH 1. [Nagaromuii BEpTUKAIBHO MAPUK MACCOM
COXPaHEHHs B COXpaHEHUs UMITYJIbCA. m=200 r ymapuics 00 Mo co CKOPOCThIO V=5
MeEXaHUKe 2. Pabora cuiel ¥ MOIITHOCTb. M/C ¥ TIOATIPBITHYJI Ha BBICOTY h=46 cM. Uemy

paBHO U3MEHEHHE dp KOJIMYECTBA IBUKCHUS
apuka npu ynape?

2. Kakyto paboTy coBepIImI MaIbuuK,
CTOSIIIMIA Ha TJIAKOM JIBIY, COOOIIMB CaHKaM
HAYaJIbHYIO0 CKOPOCTh Vi=4 M/C OTHOCHUTEIHHO
JB/Ia, €CITM Macca CaHOK 7= 4 KT, a Macca
ManbauKa m,=20 kr? TpeHueM o Jief] moJ035eB
CaHOK M HOT MaJIbYMKa MOYKHO MPeHeOpeyb.
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2. MonekynsipHasi Qu3UKa U TEPMOJUHAMUKA

2.1. MKT un 1. UneansHbli Ta3. YpaBHenue | 1. Onpenenute TeMnepaTtypy rasa, €ciu
TEPMOJIMHAMUKA COCTOSIHUS UJCANBHOIO rasa. CpeIHsIsl KHHETUYECKasi SHEPrust
razoB OcHOBHBIE Ta30BbIE 3aKOHBI. MOCTYIAaTEIbHOTO IBUKEHUS €0 MOJIEKYJT
2. TepmonuHaMuueCKue paBHa 2,07- 10 JIx.
cucteMbl. BHyTpeHHssA 2. Cosepiuas nuki KapHo, ra3 ornan
SHEprus cucteMbl. Pabora OXJIAAUTEIO 2/3 TEIIOTHI, ITOTYUYEeHHOH OT
TeruioTa. TemnoeMKocTs Ta3oB. | HarpeBatend. OmnpenenuTe TeMIepaTypy
OXJIQJUTENIS, €CIIM TeMIIepaTypa HarpeBaTens
T,=245 K.
2.2. MKT n 1. Ctpoenue u cBoOWCTBa 1. Ha CKOJIBKO paBHOBECHOE IABJIEHUE P
TCPMOJHAMHKaA JKUJIKOCTEM. HOBerHOCTHOC BO31yXa BHYTPU MBUILHOTO ITy3bIPS

JKUJKOCTEN U
TBEPIBIX TEJ

HaTsKEHUE.
2. Kimaccudukanus mmo Ty
KPUCTAIIMYECKUX CTPYKTYP U
THILY CBS3€H.

OosbIe aTMoc(EepHOTO aBICHHMS, SCITH
TUaMeTp my3bIps d=5 Mm?

2. HaliquTe MI0THOCTh p KpUCTAJLJIa HEOHA
(mpu 20 K), ecniu ©3BECTHO, UTO €TI0 pelieTka
rpaHeleHTPUPOBaHHAs KyOMYeCKOH CHHTOHUH.
[TocTosiHHAs pelIeTKH IpU TOM ke
temneparype paBHa 0,452 HM.

3. DIEeKTpOMarHeTu3M

3.1.
DIIeKTpOTMHAMHKA

1. ITorennuan
3EKTPOCTATHIECKOTO TTOJIS.
CBs3b MEXIY
HaNPSHKEHHOCTHIO U
MTOTEHIIUAIOM
3EKTPOCTATHIECKOTO TIOJISL.
2. Pabora 1 MOIIHOCTH
MTOCTOSTHHOTO DIIEKTPUYECKOTO
Toka. 3akoH J[xoyns—Jlenta.

1. Bo ckonbKko pa3 OyayT OTIAMYATHCS CHIIBI
B3aMMOJAEWCTBUS ABYX TOUCUHBIX 3apSAI0B,
©CJIM OHU OYIyT HaXOIUTHCS B BOJIE WU
BO3/IyXE Ha PACCTOSIHUU ¥ =5 CM JAPYT Ha
nIpyra?

2. Haiitn kommdecTBO TEmioTH .,
BBIJICIISIONICHCS B €IMHUILY BPEMCHH B
eNHNIIE 00heMa MEIHOTO TPOBOJIA TPH
IUIOTHOCTH TOKa j =300 KA/M

3.3. Maruetusm

1. JleficTBUE 2NEKTPUIECKUX U
MarHUTHBIX MOJICH Ha
JBWKYIIVECS 3apsiIbl.

2. DneKTpoMarHuTHas
uHAyKOuA. 3akoH JleHna.

1. KonaencaTop u KaTyIiKa COSTUHEHBI
MocCJIeI0BaTeNbHO. HAYKTUBHOCTD KaTYIIKU
paBHa L =0,01 I'n. [Ipu xakoit emxoctu C
KOHJIeHCaTopa TOK yactoTor v =1 k' Oymer
MaKCHUMAaJIbHBIM ?

2. B o1HOpOAHOM MarHUTHOM IIOJIE C
unnykiueit B =0,1 T qeuxercst NpOBOIHUK
mmHo# [/ =10 cM. CKkopocTh JBMKEHUS
MPOBOJIHUKA v =15 M/C 1 HampaBJcHa
MEPHEHAUKYJIIPHO K MAaTHUTHOMY IIOJIIO.
Halinute MHAyIUPOBAHHYIO B IPOBOJIHUKE
S/1C.

4. OnTHkKa U KBaHTOBas

¢dusnka

4.1. Onruka

1. ITpunmun I'rolirexnca-
Openend. 3oH1 OpeHens.
Hudpaxuus Openens.

2. DNEeKTpOHHAas TEOpus
JTHCIIEPCHH.

1. Ha mudpakinoHHy0 pemeTKy, IMEIOIIY IO
nepuos d=4 MKM, HOPMaJIBHO TafaceT
MOHOXpOMaTHhyeckas BoiaHa. OLIEHUTD JTUHY
BOJIHEI A, €CJTH YTOIl MEX/y CIIEKTPaMHU
BTOPOI'O U TPEThero MopsakoB o.=2°30". Yribl
OTKJIOHEHHS CYUTATh MAJIBIMU.

2. Ilpenmet HaxoauTcs Ha paccTossHun d;=06,1
MM OT 00BEKTHBA MUKpPOCKoTIIa. [ 1aBHOE
¢doxycHOe paccTosHHe OKyIsipa Fr=1,25 cMm.
Onpenenuts r1aBHOE (POKYCHOE PacCTOSIHUE
o0bekTHBa £}, €Clr MUKPOCKOIT 1aeT
yBemmuenne k=1200 pas.
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4.2. KBanroBas
MeXaHuKa

1. PagnoakTHBHOCTE. 3aKOH
panuoaKkTUBHOTO pacmaja.
2. Nasnenue cera. D¢ ekt
KomnroHa.

1. 13 xax1oro MMJIJIMOHA aTOMOB
PaaMOaKTUBHOTO HU30TOMA KAKIYI0 CEKyHIY
pacnagaetcs 200 atomoB. Onpeaenure nepuoa
nonypacnaaa 7 u3oromna.

2. Haiitu yacToTy cBeTa, BHIPBIBAIOIIETO C
MOBEPXHOCTH METaJJIa SIEKTPOHBI, IOJIHOCTHIO
3a/Iep KUBAIOTHECS 0OpaTHBIM MTOTCHITNAIOM B
3 B. ®oroad ekt y aToro meranna
HaYMHAETCs MPU YacTOTE MAJAIOIIero CBeTa B
6-10" ¢ . Haiiaure paGoTy BBIXOIa SIEKTPOHA
W3 ATOr'0 METaJlja.

CocraBurenb (n): AHTOHeHKO A.U., monieHT Kadeapbl MaTeMaTUKH, PU3UKH 1

MaTEMaTUICCKOTO MOACIINPOBAHU

(pamunus, unuyuanst u dondcHOCMb npenodasamens (ei))
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