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1. leab TUCHUINIHHBI

B pesynbrare OCBOEHHS [aHHON JUCHUIUIMHBI y OOYYaroIierocss IOJDKHBI OBITh
cOpMUpPOBaHBl KOMIETEHIIMM OCHOBHOW IPOQECCHOHATBHON 00pa3oBaTeNbHON MPOrpaMMEI
Oaxanaspuarta (nasee - OIIOII):

OIIK-1.

ConeprxaHue KOMITETCHIMH KaK IUIAHUPYEMBIX Pe3yJbTaTOB OOYyYEHHS MO TUCIMILIMHE

cM. Tadymnsl 1 u 2.

1.1. ®opmupyeMble KOMIIETEHINH

Tabmuna 1 - @opMupyemble TUCHUIUIMHON KOMIIETEHLIUU

HaumeHoBaHMe BuIa

HaumeHnoBanue kareropuu

Ko 1 Ha3sBanne KOMIETEHIINH

JACATCIIBHOCTHU

KOMIIETCHIIMU (Tpy1mbI) KOMITETCHITH
Oomenpodeccronanbias | TeopeTnueckue u | OIIK-1 crocoOeH MPUMEHSTh
MPaKTUYCCKUE OCHOBHI | (hyHIAMEHTAIILHBIC 3HAHMUS, TIOJTYYCHHBIC B
npogecCHOHANEHON obmactd  MaTeMaTHyecKux W (WIH)

€CTeCTBEHHBIX HAyK, U UCIOJIb30BaTh UX B
npodecCHOHAIBHON AEATEIbHOCTH

1.2. UHAUKATOPHI JOCTUKEHHSI KOMIIETEeHIUit

Tabmuna 2 — UHauKaTopbl JOCTHKEHUS] KOMIIETEHUIUH, (opMUpyeMble TUCIUILTUHON

Kon u nHasBanue

Nuaukatopsl 1OCTUKEHUS

JAvcuuninHel U NpakTUKH,

MOJly9eHHbIe B 0o0yacTu
MaTeMaTHYeCcKux | (WJIH)

€CTeCTBEHHBIX  HayK, H
HCIIOJIb30BaTh 17 B
npodeccuoHaIbHON
JEeSITeTbHOCTH

OCHOBBHIBasICh Ha (akTax u
KOHLCTILIMSIX TEOpuil B olnacTu
MaTEMATHYCCKUX u
C€CTCCTBCHHBIX HAYK, BBIACIAA
TJIaBHBIE CMBICTIOBBIC aCTIEKTHI B

JI0Ka3aTeIbCTBAX.
OIIK.1.2. Pemaet mpakTH4ecKue
3a71a4u Ha OCHOBE

(GyHIaMEHTANbHBIX 3HAHHHA B
00IaCTH  MAaTEMATHYECKHX W
€CTECTBCHHBIX HAYK.

OIIK.1.3 Pemraer
npo()eCCHOHAIBHBIC 3aJaud B
HCCIIeN0BaTEIbCKOM u
MPUKIATHON IEATEIILHOCTH,
UCTIONB3YS OCHOBBI
COBpeMeHHI)IX MATEMATHUYCCKUX
TEOpUH.

KOMIIETEHIIUU koMmmeTteHuuu no OITOIT (dopMHpPYIOIIHE KOMIIETCHIIHIO
OIIoII
OIIK-1 crioco6en npumensts | OIIK.1.1. Crtporo npokaseBaer | K.M.04.01 ®usuka
(dyHIaMeHTanbHbIC 3HAHUWS, | MaTeMaTHueckue yTBepxkiaeHus, | K.M.04.02 MareMaTuyeckui

aHanu3
K.M.04.03 Anrebpa u reomeTpus
K.M.04.04 Teopus BeposITHOCTEH U
MaTeMaTH4YecKasi CTAaTUCTHKA
KM.04.05  HuddepennmansHeie
ypaBHEHUS

KM.04.06  Teopus wurp u
UCCIIeI0OBaHUE OTepaunit
K.M.04.07 BeipaBHUBaIOMI KypcC
MaTeMaTHKH U HHOOPMATHKH
KM.09.01(Y) Texuomorudeckas
(TIPOEKTHO-TEXHOJIOTHIECKast)
MpaKTHUKa

KM.10.01(ZI) Brsimonnenne u
3ammTa BBIITYCKHOM
KBaJM(PHUKALMOHHON paboThI

1.3. 3nanus, ymenusi, HaBbIku (3YB) no gucuunauHe

Tabnuua 3 — 3HaHus1, yMeHUs, HABBIKU, POPMUPYEMBIE TUCIIUIITMHON

Kon u na3spanue

NHnukaTopsl TOCTUAKEHUS

3HaHUsA, YMCHUS, HABBIKH

(dbyHIaMEHTAIBHEIE  3HAHMUS,
MoJIy4eHHble B o0rnactu

obiactu MaTeMaTHYECKUX
€CTECTBCHHBIX HayK.

KOMIETEHIIUU KOMIIETEHIINH, 3aKpETJICHHBIE 32 (3YB), bopmupyembie
JUCHUTUIMHON JUCHUTUTMHON
OIIK-1 cnocoben | OIIK.1.2. Pemaer npakTuyeckue 3agayu | 3HaTh:
MPUMEHSTh Ha OCHOBE ()YyHJIAMEHTAJIbHBIX 3HAHUI B | OCHOBHBIC MTOHSTHSI, 3aKOHBI

U | ¥ MEeTObI 001IeH QU3UKY;
VMerTh:
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Kon u Ha3BaHue
KOMITETEHLIMH

Nunukatopsl JOCTHAKEHUS
KOMIIETCHIINH, 3aKPETUICHHBIC 32
MUCLUIIIMHON

3HaHUs, YMCHUS, HABBIKU
(3YB), bopmupyembie
MUCLUIIIIMHON

MaTeMaTHYecKuX | (W)

CCTECTBCHHBIX  HayK, H
WCTIOJIB30BaTh ux B
PO ECCHOHATTEHOM
JESATSILHOCTH

OIIK.1.3 Pemaer mnpogeccroHanbHbIC
3a7a4d B HCCIICNOBATEIbCKOW U
NPUKJIQJTHON JESTeTbHOCTH, HCIOIb3YS
OCHOBBI COBPEMEHHBIX MaTeMaTHYeCKUX
TEOPUil.

- TPaMOTHO TIOJB30BaTHCA
SI3BIKOM (DU3HKH,

- TPUMEHATh NOHATUS U
3aKOHBI (PU3UKH B PELICHUH
MPAaKTUYECKUX 3a]ay;

Bnanets:
OCHOBaMH l11)3 6370 N7 B
petieHun
npo¢eCCHOHANBHBIX 337134
HACCIIEA0BATEIbCKON u

MIPUKJIATHON NeSATEIHPHOCTH

2. O0bEM U TPYA0EMKOCTH JUCIHUILIHHBI 110 BUAAM YUeOHBIX 3aHATHIA.
DopMbI NIPOMEKYTOYHOM aTTECTALUU

Tabmuna 4 — O6beM U TPYAOEMKOCTh AUCLUHUIUIMHBI 10 BUJAM Y4eOHBIX 3aHATUN

. O0BEM yacoB 1o
OO0mas TpyT0eMKOCTh ¥ BUJBI yu4eOHOH pabOTHI IO AUCIUIUIHHE, TIPOBOTUMBIE
B Pa3HBIX QopmMax (popmam 0Oyuerus
01[0)
1 O61as TpyA0€MKOCTh JUCIUTIIHHBI 180
2 KonrakTHast paboTa 00ydaromuxcs ¢ mpernojaBareneM (1o BUaaM y4eOHbIX 50
3aHATHI) (BCEro)
AyautopHas paboTa (Bcero): 50
B TOM YHCIIE:
JIEKIIAHN 18
MIPAKTUYECKUE 3aHATHsI, CEMUHAPBI 32
MPAKTHKYMBI
nabopaTopHbie paboThI
B MHTEPAKTUBHOH popme
B AJICKTPOHHOH (opme
Breaynuropnas pabora (Bcero):
B TOM YHMCJIe, HHIMBHAyaJbHAs pad0oTa 00YyJaIOIIMXCS C IPENoAaBaTeIeM
TIOATOTOBKA KYPCOBOM pabOThI /KOHTAKTHAsl paboTta
TpYMIIOBAast, MHANBHYalbHAS KOHCYJIBTAIMS U HHbIE BUJIbI yUeOHOM
JeSITeNIBHOCTH, TTPElyCMaTPHBAIOIIHE TPYITIOBYIO WA HHIUBHY JTbHYIO
paboTy 00yUarUIMXCs C Mpero/iaBaTelieM
TBOpYecKas pabota (dcce)
3 CamocTosTenbHas pabota o0ydaronuxcs (Bcero) 94
4 TIpoMexxyTodHas aTTeCTals 00yJIaIonerocs Ox3ameH — 1
cemecTp (36 yacoB)

3. YueOHO-TeMaTH4YeCKHI IJIAH U CO/IePsKaHue QU CHUIIIMHBI

3.1. YyeOHO-TeMAaTHYCCKHI IIJIAH

Tabnuua 5 - Yue6HO-TeMaTH4ecKui Mi1aH O4HOM (hopMbI 00yUeHHS




OO6mas TpynoeMKkocThb dopMa TeKyIIero
TPYIOEMKOCTh 3aHATHH (4ac.) KOHTPOJIS U
g (6cezo uac.) IIPOMEKYTOYHON
= aTTeCTaIUuu
E Paznenst 1 TeMBbI QUCTIUITITUHBI IO yCIIeBAEMOCTH
3 3aHITUSM 000
S AyauTOpHBIC
3aHATHUS
nekn. | mpakt. | CPC
Cemectp 1
1. Mexanuka
1 | KunemaTrka u TUHaMUKa 20 2 6 12 WunuBunyanbHbIe
3aJlaHus
2 | 3aKOHBI COXpaHEHHS B MEXaHUKE 14 2 4 8 Tecr
2. Monexynapnas ¢uzuxa u mepmoouHamuka
1 MKT u TepMonrHaMUKa ra30B 14 2 4 8 HNunuBunyanpHbIC
3a/laHus
2 | MKT u TepmoauHaMuKa 14 2 4 8 Tect
JKMJIKOCTEN U TBEPABIX TEJ
3. Dnekmpomaznemusm
1 DIEeKTPOIMHAMHUKA 30 4 4 22 WNunuBunyanpHbIC
3a/laHus
2 | Marrerusm 28 2 4 22 Tect
4. Onmuka u keanmosasn usuxa
1 Onrrka 10 2 2 6
2 | KBaHTOBas MexaHHKa 14 2 4 8 Tect
IIpoMexyTOUHAS aTTECTaITUs 36 dK3aMeH
HUTOI'O no 1 cemectpy 180 18 32 94

3.2. Coaep:kaHue 3aHATHHA 10 BUAAM y4eOHOH padoThI

Tabmuma 6 — Conepxanue AUCITUTUIIMHBI

Ne
/1

HanmenoBanue pa3aciia, TCMbI

JIUCLIUILINHEI

Conepxanue 3aHATHSI

Cemectp 1

Coodeporcanue 1eKUUOHHO20 KypCa

1M

CXaHUKa

1

Kunemamuka u ounamuxa

11

Kunemaruka u JANHaAaMHKa

Knaccuueckue mnpeactaBieHHs O CBOWCTBaxX IPOCTPAHCTBA-
BpPEMCHHU. CucreMbl OTCUETa B MCXaHUKE, 3TAJIOHBI JJIUHBI H
BpPEMCHHU. OTHOCHUTEIILHOCTE JABHXKCHUS. HepeMemeHHe,
CKOPOCTh, YCKOPEHHE: TaHT€HIIMAIBHOE, HOpMAJIbHOE, TTOJIHOE
YCKOPEHHE. [peobpazoBanus Tanues. Yrnosoe
HepeMELIEHHE, YTII0Basi CKOPOCTh, YTIIOBOE YCKOPEHHE.
WnepuuanbHble CHCTEMBI u 3aKOHBI HeroToHa.
I'paBuTanonHas cuia, 3ak0oH BcemupHoro tsarotenusi. Cuna
yIpyrocTH, 3akoH ['yka. CHIIBI TpeHusI.

OJeMeHThl MEXaHWKU TBEPIABIX HeAeHOPMUPYEMBIX Tell.
MoMeHT critbl, MOMEHT napel ciil. MoMeHT uHepuuu. Teopema
[refinepa. Yncno creneHei cBoOOABI aOCOMIOTHO TBEPABIX
ten. [locrymatenbHoe W BpamaTtenbHOE JBUKCHHE TBEPIBIX
ten. Kauenwue.

YpaBHeHue JIBYOKCHUS MPOCTEUIIINX MEXaHUYECKHX
KOJIeOaTeNbHBIX CHUCTEM. 3aTyXawiue KoieOaHWs: dacToTa
3aryxaromux  KoinebaHui,  koadduuument  3aTyxaHus,

JIOT apI/I(i)MI/I‘leCKI/Iﬁ ACKPEMCHT, ,Z[O6pOTHOCTI>. BLIHY)KI[GHHble




n/n

HaumenoBanue pazaena, TEMBbI
JIUCLIUILINHEI

Conepxanue 3aHATHSI

KOJIcOaHMs: pe30HAHC, aBTOKOJICOaHHSI.

PacnipocTpanenue kojeOaHuil B OMHOPOAHON YIIPYrol cpese:
(hazoBasi CKOpPOCTh, JJIMHA BOJIHBI, BOJIHOBBIC TMOBEPXHOCTH,
BOJIHOBOU ()pOHT, Ty4u. CKOPOCTH MPOJOIHHON 1 ITOTIEPETHOM
BOJTH.

3akonbl COXpAaHenus 6 MEXaHUuK

e

3aKOH COXpaHECHUS UMITYJIbCA,
MOMEHTa UMITYJIbCa U
MEXaHUYECKON SHEPTUHU

[lpuMeHeHne 3aKOHAa COXpaHEHHS WMITYJbca K aHaJu3y
KOHTAaKTHBIX  B3aUMOJCHCTBHNA. MOMEHT HMIylbca |
THPOCKOTTHYECKHH A (PEKT.

PaGota cunmel u wmomHOcTh. JHeprus. KoHcepBaTHBHEIE,
HEKOHCEepBaTHBHbIE cribl. CBOHCTBA MOTEHIMAIBHBIX MOJEH.
ITonsiTHe 0 cucTeMe, 3aKphIThIE U OTKPBIThIE CUCTEeMBI. PaboTta
CHJIBI yIpYToCTH. [[IIOTHOCTH SHEpruu.

Kunerndeckas 3Heprusl Bpalaromerocs 1 KaTsierocs Teia.
Kunerndeckas, mOTeHUMadbHAas W  TOJHAs  JHEPrus
KoJIeOmromerocss Tema. JHeprus Oerymieil BoimHBL Bektop
YmoBa. IHTEHCHBHOCTD BOJTHBI.

2. M

oJIeKYJIsipHasi (PM3UKA M TEPMOAHHAMHIKA

MKT u mepmoounamuka 2a3oe

OcHoBel MKT u
TepMOI[I/IHaMI/IKI/I ra30B

IlepBoe Hauano tepmoauHaMukn. OOpaTuMbie U HEOOpaTUMBIE
mnpoueccsl. TepMoauHaMuU4ecKass BEPOATHOCTb. PaBHOBECHOE
cocrosHue U ¢uykryaruu. OCHOBHBIE ypaBHEHUS M 3aKOHBI
MKT wupeanbHoro ra3za. Pacnpeaenenue MakcBemna—
Bonbimana. Bs3kocTh, TEIUIONPOBOAHOCTH M TUPQY3us B
razax.

IlpumeHeHue  BTOPOro  Havaiga  TEPMOAMHAMUKH K
n3onporeccaM. AnnabaTHBIA U MOJUTPONNUECKUN MPOIIECCHI.
Huxn Kapno. KIIJ mukna Kapao. Teopema Kapno. 3akon
BO3pacTaHus 3uTponuu. Teopema HepHera.
VYpaBuenne  Ban-nmep-Baansca.  dassl
npeBpaimieHus. BHyTpeHHsst  Heprus
VpaBuenne Kiayzuyca—Kmaneitpona.
TomcoHa.

u  (Qa3oBble
peanpHOro  rasa.
Oddexr xoynsai—

MKT u mepmoounamuxa 3cuokocmeil u meepovix mei

OCHOBBI MKT u
TEPMOJIMHAMUKU KUJIKOCTEN U
TBEPBIX TEI

IMoBepxHOCcTHOE HarskeHne. CBOOOTHAs TMOBEPXHOCTh H
sueprus. @opmyna Jlamnaca. CMaunBaHuE M HE CMAuHMBaHHE.
JlamunrapHOe U TypOyneHTHOe Teuenne. Cuiia BI3KOro TPEHUsI.
Koaddumment Bszkoctu. Umcno Peitnonbaca. Dopmyna
[Tyazeiins.

TemnmoeMKoCTh W TETUIONPOBOAHOCTH KHUIKOCTeH. TedeHne u
koHBeknws. [lnaBnenne u kpucrammuzanus. TpoiiHas ToUKa.
AmopdHnbIe u KpUCTAJUIMYECKHE  TBepAble  Tena.
Knaccudukanus no Tumy KpUCTAUIMYECKUX CTPYKTYP U TUILY
cBszeil. JledekTrl B KpucTayiax.

TemoBoe  pacmupenne. TemToeMKOCTh  (KITacCHYeCKast
Teopus, Teopus DuHInTeliHa, [lebas). [TonsiTre o poHOHAX.

3. DJIeKTPOMAarHeTu3m

1

Inekmpoounamuxa

11

DneKTpuyecKuil 3apsa u
IIEKTPOCTATHYECKOE TIOJIE.
[IpoBOIHMKH W TUANIEKTPUKH B
3JIEKTPOCTATHYECKOM T10JIE

OcCHOBHBIE  3aKOHBI  3JIEKTPOCTATUKHA.  HampsukeHHOCTH
anekTpuueckoro rmnouss. IIoTok BekTOpa HaNpsSKEHHOCTH
aneKkTpudeckoro mnosd. TeopemMa O LHMPKYJIALMM BEKTOpA
HanpspkeHHocTH. PaboTa monst mo mepeMenieHuio 3apsaa.
[lorenuman. I'pagument noreHnmana. CBs3b IMOTEHIMANA C
HanpspkeHHOCThlo. llone u moTeHuMan [aWIois, CHCTEMBI
3apsaoB. OJIEKTpUYECKOE TNoJie B JIUIEKTpHKax. BekTtop
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n/n

HaumenoBanue pazaena, TEMBbI
JIUCLIUILINHEI

Conepxanue 3aHATHSI

AIIEKTPUIECKOTO CMEIICHUSI. DekTpuueckas
BOCIIPUUMYHMBOCTh M €€ CBs3b C  JUAJIECKTPHUYCCKOM
MPOHHULAEMOCTBI0. DJIEKTPUUECKOe T0Jie Ha TPpaHuIle pasaena
JIBYX TUDIICKTPUKOB. Pacmipenenenue 3apsioB Ha POBOTHUKE.
ITone BHYTpH TPOBOAHUKA. DIEKTPOCTATHYCCKAS WHIYKIIHS
(anekTpu3anms ~ 4epe3  BIUSHUE). ODHEPrUs  CHCTEMBI
HETIOJIBUKHBIX TOYCYHBIX 3apAIOB. DHEPrusl 3apsHKESHHBIX
MIPOBOTHUKOB. DHEPTHsI 3apPsHKEHHOTO KOHIEHCATOpa. DHEPTHS
Y TUIOTHOCTh SHEPTUH AJICKTPUICCKOTO TOJISI.

1.2

OneKTpudecKuii TOK B

Pa3IMYHBIX Cpeaax.

JBrKkeHne 3apsiioB B DJIEKTPHUECKOM I0JIe. DIEKTPUUYECKUI
TOK. YpaBHEHHE HEIPEPHIBHOCTU. YCIIOBHS BO3HUKHOBEHHS
AIEKTPUIECKOTrO TOKa. 3akoH OMa ISl yJacTKa OJXHOPOJIHOM
nenu. CompoTuBienue mnpoBonHuka. Huddepenumansuas
¢dopma 3akoHa Oma. CTOpOHHHE CHIIBL. DJICKTPOABHKYIIAS
cuna (O/1C). 3akon Oma 1T HEOTHOPOMHOTO y4acTKa W IS
3aMKHyTOM uenu. HanpsbkeHne Ha 3aXuMaxX HCTOYHUKA.
PaboTa W MOIIHOCTH MOCTOSHHOTO TOKa. 3akoH Jkoymsa—
Jlenma. nddepennmansaas popma 3akona Jxoyms—Jlenna.
KIIJ] ncTounnka Toka.

[TonsiTie o ra3e CBOOOAHBIX JJIEKTPOHOB M €ro CBOMCTBA.
BreiBog 3akoHoB OMa, J[xoyns—Jlenua, Bunemana—®panua.
Henocratku knaccudeckoil 31eKTpoHHOM Teopuu. 1lonarue o
CBEPXITPOBOIUMOCTH.

IlonsiTue © COOCTBEHHOH ¥ TPUMECHON IPOBOAMMOCTH
MOJYNIPOBOJHHUKOB, 3aBHCUMOCTH €€ OT TeMIIepaTypsl u
OCBEUICHHOCTH.  JIBOMHOM  3JEKTPUYECKUH  CIOM  Ha
MOBEPXHOCTH MeTaiioB. Pa0oTa BbIXOJa BIEKTPOHOB U3
MeTayoB. KOHTakTHasg pPa3sHOCTh TNOTEHIMAIOB. 3aKOHBI
Bounbra. TepmoanextpuuectBo (3¢ dexr 3eedeka). TepmoIC.
Oddexr Ilenprhe. TepmodnekTpoHHass smuccusa. Dopmysia
BorycnaBckoro—JIaurmiopa. Tok HaceimeHus. Dopmyna
Puuapncona—/lemmena.

HecamocTosiTensHblil  pa3psy B rasax, YCIOBUS €ro
cymectBoBaHus. CamoctosTenbHblii  paspsa. Ilonarue o
TIa3Me.

Tok B 3nekTponuTax. OJIEKTPOJIMTHYECKAs JUCCOLHUAIMS.
[Tonsitue o compBaranuu. 3akon Dapanes. 3akon Oma mis
JIEKTPOJIUTOB.

Mazcnemusm

OCHOBHBIE 3aKOHBI
MarHeTu3Ma.
DNeKTpOMarHuTHHIE
B3aMMOJIEUCTBHS, KOJICOaHUS U
BOJIHBI

3axonbsl buo—Capapa—Jlannmaca u Amnepa. MarautHoe 1nosie B
Maraetukax. CBs3b HHAYKIMH U HAIPSKEHHOCTH MarHUTHOTO
MoJii B MAar"HeTukax. MarHutHas [POHUIAEMOCTh H
BOCIIPUUMYHBOCTb. | MPOMarHuTHbIE sIBIIEHUS. JlnaMarHeTu3m.
[Tapamarnerusm. ®eppomarnetuku. I'mcrepesuc. Touka
Kropu. J[Bum>xeHue 3apsi 0B B MArHUTHOM 110J1€. JIeficTBUE CHIIBI
Jlopenna: MI'[I-renepatop, »¢dexkr Xosuia, MOISPHBIC
CUSIHHS, TEPMOSACPHBIA CcuHTE3. Yckopurenu. Macc—
criekTporpad. BzammoseiicTBre ABIKYITUXCS DIEKTPHICCKUX
3apsAI0B.

MaruuTHeli NOTOK W €ro cBoicTBa. HampspkeHHOCTD
MarHUTHOTO TOJIs. 3aKoH TIOJHOrOo Toka. Pabora 1o
MEPEMELICHUIO TPOBOAHMKA C TOKOM B MAarHUTHOM TIOJE€.
DJNeKTpOMarHuTHasE MHAYKUUS W ee (U3MUecKas Mpupoja.
[IpaBuino Jlenua. Buxpesoe anextpuyeckoe nojue. Toxku Dyko.
CkuH-3¢dekr. DHeprusi U MIOTHOCTh DHEPTUM MarHUTHOTO
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n/n

HaumenoBanue pazaena, TEMBbI
JIUCLIUILINHEI

Conepxanue 3aHATHSI

nonsi. CaMOMHAYKIUSL ¥ B3aUMOMHAYKIUS. VHIYKTHBHOCTH
coJieHOM 2. DHEPTHUS U TUIOTHOCTh SHEPTHH MAarHUTHOTO TTOJIS.
KBazucranuoHapubeie  JJIEKTPUYSCKHE  IleMHM W UX
XapaKTepUCTUKUA. MOIIHOCTh B IIEMAX IMEPEMEHHOTO TOKa.
uddepennnansaoe ypaBHEHUE 3JIEKTPOMATrHUTHBIX
KoneOaHui.  DJIGKTPOMAarHWTHbIC  BOJHBIL  VCTOYHMKH
AJNIEKTpOMAarHUTHBIX BOJH. [1lKkaJia 3JIeKTpOMarHUTHBIX BOJIH.

4. OnTuKa ¥ KBaHTOBasi pU3nKa

1

Onmuka

11

3aKOHBI T€OMETPUUYECKON U
BOJIHOBOM ONTHKH

[Ipenomiienne Ha cdepuyeckoil moBepxHOCTH. [IpaBuiio
3HakoB. JIunza. [loctpoeHne n3zoOpakeHuil B coOuparomieii u
paccemBaromieii simH3ax. 3epkana. llpusma, xom dydeidl B
npu3Me.  OneMeHThl  (QoToMeTpuu. ODHEpreTHUecKhue u
CBETOBBIC BEJIMYMHBI B POTOMETPHH.

WntepdepeHninss MOHOXpPOMATHUECKUX BOJH. JIByiydeBas
uHTepdeperuus. Cynepno3unus IJIOCKUX BOJH. Pa3HOCTB
xoma. YcioBusi HMHTEpQEPEHIMOHHBIX MaKCUMYMOB H
MUHUMYMOB. [lpunnun I'toiirenca—®penens. Meton 30H
Openenst.  udpakmus  @Dpenens u  Dpaynrodepa.
Hudpaknronnas pemerka. [lomsapusanust cBera. 3akoH
Matoca. [Tonspusanus cBeTa Ipu OTPAXKEHUU U IIPEIOMIICHUN
Ha TpaHMLe OBYX OUAJIEKTPUKOB. [lucrepcust W moriomeHue
CBETA.

Keanmosasa mexanuxa

KBanToBble CBOMCTBa CBeETa.
Crpoenue aroMa u siapa

TeroBoe wm3nydenue. 3akoHbl Kupxroga, Credana—
Bonpumana, Buna. ®opmynel Penes—xunca u Ilnanka,
KBAaHTOBBINA XapaKTep U3ITYICHHUS.

Buemnuit  gorosdpdexr. YpaBuenue OifnHmreitHa. Dddekt
Komnrona. /laBnenue cBera.

CHOexTpsl U3My4Y€HUs U TOIJIONICHMsI CBETa JJi1 aTOMOB U
mosiekysn. Ombitel Pesepdopna. [locrymarer Bbopa. OmbiT
O®panka u l'epma. CoctaB siapa atoma. SnepHble CHIBI U
MOJENIM aTOMHOro sjapa. EcrecTBeHHass M HCKYyCCTBEHHas
palMOaKTUBHOCTh. SaepHble peakiuu, AeneHue aaep. Lennobie
peaxiuu.

Coldepircanue npaKkmuiecKux 3aHAmMuil

1. Mexanuka

1 Kunemamuka u ounamuxa

1.1 | MexaHu4eckoe JIBIDKCHUE [IpamonuHeitHOe, paBHOMEPHOE, PABHOYCKOPEHHOE IBUKEHUE.
CloxHO€ ABUKEHHUE, MPUHUUI HE3aBUCHUMOCTU JBUXKCHUM.
Tpaexropus, MMyTh, CpPEAHsII CKOPOCTb. TaHreHUUaIbHOE,
HOPMAJIBHOE, II0JIHOE YCKOPEHHS.
JBW)KEHHE TOYKHM IO OKPYKHOCTH. YTJIOBOE IEpEMELICHUE,
yIJI0Basi CKOPOCTh, YIJIOBOE ycKopeHHe. CBs3b JIMHEWHBIX U
YIJIOBBIX BEJIMYMH.

1.2 | YpaBHeHHEe NPSIMOIHMHEHHOTO JBr>keHre npu NEHCTBUU CWJI, HAIIPABJICHHBIX BJIOJIb OJHOU

JBYKEHUS npsiMoil. [IBukeHue BIoJIb HAKIIOHHON IJIOCKOCTH.

JBU>KeHUe pH NEUCTBUU CUJI YIIPYTOCTH U TPEHHUSL.

1.3 | Bropoii 3akon HeroTona st JBuxeHue c LEHTPOCTPEMUTEIBHBIM YCKOPEHHUEM.

BpAaIIaTeIbHOTO U
K0J1€0aTeIbHOr0 JBIKEHNS

HpI/IMeHeHI/Ie MOMCHTA CHJIbI, MOMCHTA IIapbl CWJI, MOMCHTA
nHepuuu U TeopeMsl Ll TeliHepa s Bpanaromuxcs Tel.
YpaBHEHHE TapMOHHUYECKHX KOJIeOaHUH. XapaKTePUCTHKH
BBIHY/ICHHBIX M 3aTyXalOIUX KOJIeOaHMH.

YpaBHeHHE TIOCKOW BONHBL CIIOKEHHME KOJEOAHWA W BOJIH.
WnTepdepernus u nudpakimms MEXaHUIECKUX BOJIH.
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HaumenoBanue pasaciia, TCMbI

Conepxanue 3aHATHSI

n/m JIUCLIUTLINHBI
3 3aKOHbL COXPAHEHUS 8 MEeXAHUKe
3.1 | [IpumeHeHue 3aKOHA Pabota cuiel 1 MorHOCTE. [1oiTHass MexaHWdecKast YHEPTHL.
COXpaHEHUS UMITYJIbCA, [IpeoOpazoBaHusi MEXaHWYECKOW DJHEPIHMH B Pa3IMYHBIX
MOMEHTa UMITYJIbCca U JIBUKCHHSX MOCTYTIATEIHHOM, BpaIlaTebHOM,
MEXaHWYECKOW YHEPTHH KOJIe0aTeITbHOM.
[IpumMeHeHnEe 3aKOHOB COXpaHEHHUS K aHAJIU3y KOHTAKTHBIX
B3aUMOJICUCTBUI: yaphl U IBIDKCHUS CBSI3aHHBIX TEI.
3.2 | Tect MexaHuka
2. Mojekyasipaast GM3MKa U TEPMOIUHAMHUKA

1 MKT u mepmoounamuxa 2a3o6
1.1 | OcHoBHble ypaBHeHus MKT VYpasuenune MenaeneeBa—Knaneiipona. M3omponeccsl.
ra3on Pacnpenenenne monekyn mo ckopoctsaM. bapomerpudeckas

¢dopmyna.
BsI3K0CTb, TEMIIONPOBOAHOCT M AU Qy3usi B razax.

1.2 | 3akOHBI TEPMOAMHAMHKH IIpumenenue  BTOpPOro  Hayajga  TEPMOJMHAMUKU K
U30IIpOLIECCaM.
KII/I u mone3nas paboTa B IIUKIMYECKUX MTPOIECCAX.
VYpaBHenue  Ban-nep-Baanbca.  BHyTpeHHsss — sHeprus
peanbHOTO Ta3a. Iddekt Jxoyns—Tomcona.
Hcnapenue u KoHeHcanus. BiaXXHOCTb.

2 MKT u mepmodunamuxa sxcuokocmeil u meepovlx mei

2.1 | TToBepXHOCTHBIC SIBICHHSI I10oBEpXHOCTHOE HATSKEHUE U KAIIWJUISIPHBIE SIBICHMUSL.

2.2 | Tecr MKT u TepMoIMHAMUKA Ta30B, KUJAKOCTEH U TBEPABIX TEIL.

3. DJIeKTpOMAarHeTH3M

1 Inekmpoounamuxka
1.1 | HanpspbkeHHOCTh ¥ IOTeHIMAN | BblunciieHHe cuiibl B3aUMOJACHCTBHS MEXIY HECKOJIbKUMH
3JEKTPUIECKOT0 OIS 3apsaaMu. HampspkeHHOCTh M MOTEHIMall 3JIEKTPUYECKOro
N0JIs1 Pa3JIMYHBIX CUCTEM 3apsJIOB.

1.2 | Konnencaropst OnekTpocTaTniyeckoe mosne B audiekTpuke. [loispuzanms.
DNeKTPOEMKOCTh KOH/ICHCAaTOpPOB. Coennnenne
KOHJIeHCaTOpOB. IIPOBOIHHUKHN B 3JEKTPOCTATHYECKOM IOJE.
OHeprust 3JIEKTPOCTaTHYECKOTO MOJIS.

1.3 | 3aKoHBI IOCTOSTHHOTO TOKA 3akon Oma. ConpoTHBIIEHNE U MPOBOJUMOCTEH POBOJHHUKOB.
[MpaBuna Kupxroda. 3akon xoyns—JIeHna B Kiaccuueckon
3JIEKTPOHHOU TEOPHUH POBOAMMOCTHU METAaJUIOB.
TepMOdJIEKTpOHHAS 3MHCCHS, CaMOCTOSTEIbHBIA pa3psi,
3JEKTPOIIU3.

2 Maznemusm

2.1 | HeiicrBue MmarauTHOTO 1ojisi Ha | 3akoH buo—CaBapa—Jlammaca. 3akoH Ammnepa. MarHuTHbIHI

3apsiibl ¥ POBOJHUKH € TOKOM | ITOTOK M €ro cBoicTBa. PaboTa mo nepemenienro npoBoAHNUKA
¢ TokoM B MarauTHOM nojie. Cuna Jlopenma. 3akon dapaest.

2.2 | SIBieHuE AIIEKTPOMArHUTHON [IpaBuno Jlenna. MHAYKTUBHOCTD COJEHOWAA. DHEPTHA H

WHAYKIHMH TJIOTHOCTB SHEPTUH MarHUTHOTO MOJISI.

2.3 | Tect DIIEKTPOMArHeTU3M.

4. OnTuKa ¥ KBaHTOBasi pu3nKa

Cooepircanue npaKkmuiecKux 3aHAMUIL

1

Onmuka
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[IpumeHeHue 3aKOHOB
reoOMETPUUYECKON U BOJIHOBOM
ONTUKU

ITocTpoenne nM300pakeHUil B coOuparoliel u paccenBaroLen
nuH3ax. [Ipusma, xox sydeit B mpusMe.

Wntepdepeniins MOHOXpPOMATHIECKUX BOJNH. PazHocTh Xoa.
YcnoBus MHTEP()EPEHIMOHHBIX MaKCUMYMOB U MHHHUMYMOB.
JudpaknroHHas pemerka.




No | HaumeHnoBanue pasnena, TEMbI
Conepxanue 3aHATHSI
n/m JIUCLIUTLINHBI
3akon Mamoca. Ilomsapusanus cBeTa IpH MPEIIOMICHHH Ha
TpaHUIle JBYX JUICKTPUKOB. JlMCIIepCHsl W TOTJIONICHUE
CBETA.
2 Keanmosas mexanuxa
2.1 | KeanroBele cBoiictBa cBeTa. | 3akonbl Credana—bosbimana, Buna. YpaBHenue DiHIITCHHA
IMocrynatet bBopa wu 3akoH | s porosdpdexra. dddext Komnrona. JaBnenue crera.
PaJMOaKTUBHOTO pacriaja Bo30yxknenne u wuoHM3aIMs aromMa. EcTecTBeHHas W
WCKYCCTBEHHAsl  PaaUOaKTUBHOCTh. JSImepHBIE  peaxium,
JISICHUE SiIep.
2.2 | Tect KBanToBasi MexaHuKa.
[TpoMexyTouHas aTTeCTaIMs — SK3AMEH

4. TlopsaoK OllEeHUBAHUSA YCIIeBAEMOCTH U C()OPMHPOBAHHOCTH KOMIIETEHIIHIA
o0y4yarouerocs B TeKyLei 1 NpoMe;KyTOYHOM aTTecTaluu

JIJ1sl IONOKUTEIBLHOM OIEHKH TIO pe3yjbTaTaM OCBOEHHUS AUCIUIUIMHBI 00ydaronemMycs
HEOOXOAMMO BBIIIOJTHUTH BCE YCTAHOBJIEHHBIC BHUIBI y4eOHOM paboThl. OlEHKa pPe3ysbTaToOB
paboTel 0Oy4Jaromierocs B bayuiax (1o BUaM) MpUBEACHA B Ta0yuUIe 7.

Tabmuua 7 - lllkana u mokasareiau OIEHUBAHUS PE3YIbTATOB YUeOHON pabOThl 00YJarOImuXCs 1O

BUJIaM B OayuibHO-peiiTunroBoii cucreme (BPC)

VYuyeOnas padora| Cymma | Buasl u pe3ynbraThl OrieHKa B aTTeCTallUU Basnbr
(BubI) OanoB | ydeOHOU pabOThI (1IKaJIa ¥ MOKa3aTeld OLICHUBAHNS)
1 cemecTp
Texymas 60 |Jlexumonnsle 3aHsaTHA |1 6a/a mocemeHue 1 IEKIIMOHHOTO 0-9
ydeOHas paboTa (KOHCTIEKT) 3aHATHUSA
B ceMecTpe (9 3ansiTuit)
(ITocemienne [IpakTuaeckue 1 6ana - mocemenue 1 MpakTUYECKOTO 18
3aHATHH 1O 3aHATHS (pEIICHUS 3aHSATHUS U BBITOJIHEHUE paboThI Ha 51-
pacIUCaHuIO U 3aJIaHuil) 100%
BBITIOJTHEHHE (18 3ansTwmii)
3aJIaHHH ) Tect 2 6ayna (IOporoBoe 3HAYCHHE) 8-12
(4 paboTh1) 3 6ass1a (MaKcCUMaIbHOE 3HAYCHHE)
NunuBuyanbHbIe 3a 3amaHug HA OAHOM 3aHATHH: 9-21
3a/TaHUs 3 0aJUI0B (TIOPOrOBOE 3HAYCHHME)
(3 3amsiTus) 7 6ana0B (MakcMMaIIbHOE 3HAYCHHUE)
HToro no Tekyiieil padboTe B ceMecTpe 51-60
[Mpomexxyrounasty 40  |YcTHBII onpoc o 10 6aas10B (IOPOrOBOE 3HAYCHHUE) 10-20
aTTeCcTaIus BOIpocaM dk3aMeHa |20 6a/ui0B (MakCHMaIbHOE 3HAUYCHHUE)
(ox3ameH) Pemienue 3ananus 10 6ann0B (IOPOTOBOE 3HAUCHUE) 10-20
JK3aMeHa 20 6a/u10B (MaKCUMaJIbHOE 3HAUCHHE)
HToro mo npoMe:XyTO4HOi aTTecTanuu (IK3aMeH) 20-40
6asu10B
CymmapHas oueHka no gucuuminne: Cymma 0ajuioB TEKyILIed U MPOMEKyTOYHOH arTectanuu 51 —
100 6amioB.

B mpomMexyTouHON arTecTalMM OllEHKa BBICTaBisieTcss B BenomocTh B 100-0anmbHOM

10




miKajge 1 B OyKBeHHOM SKBUBaseHTe (Tabnumna 8)
Tabnuma 8§ — Cootnecenne 100-6ampHOM KAkl 1 OYKBEHHOT'O SKBUBAJICHTA OIICHKU

YpoBHU IK3amen 3auem

Cymma OCBOCHMS Oyenka bykeennwiu byxeennuviii
HabpaHHvIX JTUCIUTUTUHBI 9KBUBATIEHM IKEUBATIEHM

oannoe u

KOMITETCHIIUN
86 - 100 [TpoaBUHYTHII 5 OTJIMYHO
66 - 85 [ToBbIIICHHBIT 4 XOpOIIIO
= 3a4yTeHo
51-65 [ToporoBeiii 3 YIAOBJICTBOPUTEIBH
0
0-50 [TepBorii 2 HEYJOBJICTBOPUTEI He 3auteno
BHO

5 MarepuajibHO-TEXHHUYECKOE, IPOrPAMMHOE U YUeOHO-MeToAn4ecKoe
o0ecreyeHue TUCIUIIINHBI.

5.1. YueOnas aurepatypa

OcHoBHas yyeOHas JuTeparypa

1. Casenses, U.B. Kypc ¢usuxu (B 3 t1.). Tom 1. Mexanuka. MonekynspHas dusmka,
[DnexTpoHHBIN pecypc] : yueOHoe mocobue / M.B. CaBenbeB. — DnekTtpoH. naH. — CaHKT-
[TerepOypr : Jlanb, 2018. — 356 ¢. — Pexum nmocryma: https://e.lanbook.com/book/106894., —
3ari. ¢ ’KpaHa.

2. Casenbes, 1.B. Kypc ¢usuku (B 3 11.). Tom 2. DnexrpudectBo. KonebaHnus u BOJIHBL.
BonnoBast ontuka [OnekTpoHHsbIi pecypc] : yueObHoe nmocodue / 1.B. CaBenbeB. — DIEKTpOH.
naH. —  Cankr-Ilerepbypr : Jlawp, 2018. — 356 c¢. — Pexum pocryna:
https://e.lanbook.com/book/117715. — 3aru. ¢ sKpaHa.

3. Casennes, U.B. Kypc ¢uzuku (B 3 T1.). Tom 3. KBanToBas ontuka. AToMHast Gpu3uka.
®dusuka TBeporo Tena. Pu3nka aTOMHOTO SApa U AJIeMEHTAPHBIX YaCTHIL [ DIEKTPOHHBIH pecypc]
: yuebHoe nocobue / M1.B. CaBenbeB. — OnekTpoH. aaH. — Cankt-IlerepOypr : Jlanp, 2018. —
356 ¢c. — Pexxum noctyna: https://e.lanbook.com/book/117716 — 3aru. ¢ skpaHa.

4. Hukepos, B.A. ®usuka. CoBpeMeHHBIN Kypc [DIeKTpOHHBINA pecypc] : yueonuk / B.A.
HukepoB. — DnexkTpoHHbIe TeKCTOBBIE AaHHbIe. — MockBa : JlamkoB u K, 2012. — 452 c. — Pexum
nocrymna: http://znanium.com/bookread?.php?book=415038 — 3aru. ¢ skpaHa.

JlonoiHUTEIbHAS JIUTEepaTypa

1. CaBenneB, U.B. COopHUK BOIPOCOB U 33724 10 00111e# pr3uke [DNeKTpoHHBIN pecypc]
: yuebHnoe nmocobue / M.B. CaBenbeB. — DnektpoH. gan. — CankTt-IlerepOypr : Jlans, 2018. —
292 c¢. — Pexum nmoctyna: https://e.lanbook.com/book/103195. — 3aru. ¢ skpaHa.
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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

2. Nponos, N.E. 3agauu no obmieit pusnke [IneKTpoHHBINA pecypc] : yuebHOe mocodue /
N.E. UponoB. — DnekTpoH. nan. — Mocksa : U3narensctBo "Jlabopatopus 3nanuii", 2017. —
434 ¢. — Pexxum noctyna: https://e.lanbook.com/book/94101. — 3aru1. ¢ 3kpaHa.

5.2 MarepuajibHO-TeXHHYECKOEe M  TNpPorpaMMHoe obecrevyeHHe
TUCUMILTHHBI.

Y4eOHble 3aHsTHsI 10 AUCHUIUIMHE ITPoBoAATCs B yueOHbIX ayauTopusix KI'TIN KemI'V:

715 YueOHas aymuTopus Ui IPOBEICHHS: 654079, KemepoBckast 001acTs, T.

- 3aHSATHI JICKIIMOHHOTO THIIA; HoBokysHeuk, np-xtT Metamnypros, a. 19
- TPYNIIOBBIX M MHIUBUAYaJIbHBIX KOHCYJIbTAINII;

- TeKYLIETO KOHTPOJISL ¥ IPOMEKYTOUHON aTTeCTAIH.
CnenunanuzupoBannas (yueOHasi) MmebeJib: J0CKa
MeJoBasi, Kadeapa, CTOIIBI, CTYIIbSL.

Oo0opynoBaHue /15 Mpe3eHTAUM Y4eOHOT0 MaTepHuaJa:
nepeHocHoe - HOyTOYK, 9KpaH, IPOEKTOP.

Hcnoab3zyemoe nporpammHuoe odecnedyenune: MS
Windows (Microsoft Imagine Premium 3 year o
cybmmmensnonHoMy moroBopy Ne 1212/KMP ot 12.12.2018
r. mo 12.12.2021 r.), LibreOffice (cBo6oaHo
pacnpoctpansiemoe I10), FoxitReader (cBo6oaH0
pacmpoctpansemoe I10), Firefox 14 (ceoboano
pacmpoctpansemoe [10), SAunekc.bpaysep (oTeuecTBeHHOE
cBoOoaHO pactpoctpansemoe 110).

HuTepHer ¢ o6ecnieuennem gocryna B JUOC.

712 YueOunas ayauropus (MyTbTAMEIMITHAS) IS 654079, KemepoBckast 001acTs, T.
MPOBEICHHUSL: HoBoky3ueuk, np-kt Metamnypros, 1. 19
- 3aHSTHI JICKIIMOHHOTO THIIA;

- TPYIIOBBIX 1 HHAWBUAYAIbHBIX KOHCYJIbTALIUH.
Cneunuaan3upoBannas (yueonasi) Mme0esib: J0cKa
MeJoBas, Kadenpa, CTOJbI, CTYJIIbsI.

OodopynoBaHue I Mpe3eHTAlMH Y4eOHOr0 MaTepHuaJa:
cmayuonapHoe -KOMIBIOTED, SKpaH, IPOEKTOpP,
aKyCTHYECKasi CUCTEMA.

Hcnoab3zyemoe nporpammHuoe odecniedenne: MS
Windows (Microsoft Imagine Premium 3 year o
cybnmnen3nonHomy orosopy Ne 1212/KMP ot 12.12.2018
r. mo 12.12.2021 r.), LibreOffice (cBo6oaHo
pacnpoctpansiemoe I10), FoxitReader (ceo6omHo
pacmpoctpansemoe 110), Firefox 14 (ceoboano
pacmpoctpansemoe [10), Sanekc.bpaysep (oTedecTBeHHOE
cBoOoHO pacnpoctpansiemoe [10).

HnTepHeT ¢ o0ecneyenueM goctyna B JUOC.

717 YueOHast ayAuTOpUs AJ1s1 IPOBEICHUS: 654079, KemepoBckast 00J1acTh, T.

- 3aHATUH JICKIIUOHHOTO THUIIA; Hosoky3ueuk, np-kt Metamtypros, 1. 19
- IPYIIIOBBIX U MHIUBUAYAIbHBIX KOHCYJIbTALINH.
CrnenmnanuzupoBanHas (yaeOHast) MmeOeJib: J0CKa
MEJIOBas, CTOJBI, CTYJIbSI.

Oo6opynoBanue 1Jis1 Mpe3eHTAIUN Y4eOHOr0 MaTepuasa:

nepeHocHoe - HOyTOYK, 9KpaH, MPOEKTOP.
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Hcnoan3zyemoe mporpammuoe obecneyenue: MS
Windows (Microsoft Imagine Premium 3 year no
cyonuuen3noHHomy norosopy Ne 1212/KMP ot 12.12.2018
r. 7o 12.12.2021 r.), LibreOffice (cBo6omuo
pacmpoctpansemoe I10), FoxitReader (cBo6oHO
pacmpoctpansemoe 110), Firefox 14 (ceobomno
pacnpoctpansiemoe [10), Snnexc.bpaysep (oTeuecTBeHHOES
cB0OOHO pacnpoctpansiemoe [10).

HurepHeT ¢ o0ecneyenuem goctyna B JUOC.

509 KomnbIoTepHbIii Kaace.

YueOHas ayauTopus (MyIbTAMEANAHAS) TSl IPOBEICHIUS:
- 3aHATUI CEMHUHAPCKOTO (MPAaKTHYECKOTO) THIIA;

- TPYMIOBBIX ¥ HHAWBUAYAIBHBIX KOHCYJIbTALNH;

- CaMOCTOSITEIFHON PabOTHL.

Cneunuaan3upoBannas (yueonasi) Mme0esib: J0cKa
MeoBasi, kKadeapa, CTOJIbI, CTYJIbS,

O6opynoBanue 1JIs Ipe3eHTAllUM Y4eOHOr0 MaTepuasa:
cmayuonapHoe - KOMITBIOTEp MPerolaBaTes, IKpaH,
MIPOEKTOP.

Oo6opynoBanme: crmayuoHapHoe- KOMIBIOTEPHI ISt
oOyyaromuxcs (18 mT.), HayITHUKH.

Hcnoab3yemoe nporpammHoe odecreuyenne: MS
Windows (Microsoft Imagine Premium 3 year nio
cybmmmensnonHoMy oroBopy Ne 1212/KMP ot 12.12.2018
r. mo 12.12.2021 r.), LibreOffice (cBo6omHO
pacnpoctpansiemoe [10), Firefox 14 (cBoboaHO
pacrpoctpansemoe 110), Aunexc.bpaysep (oreuecTBeHHOE
cBo6o1HO pactpoctpansemoe I10), Opera 12 (cBoGoaHO
pacnpoctpansiemoe I10).

HHTtepHert ¢ o0ecnieyenuem gocryna B JUOC.

654079, KemepoBckast 00J1acTh, T.
HoBoxky3ueuxk, mp-kt MeTamutypros, 1. 19

501 KomnbOTEpHBIii KiIacc.

YyeOHas ayauropus (MyJIbTAMEAUAHAS)AJIS TIPOBEICHUS:

- 3aHATHUN CEMHHAPCKOT0 (IPaKTUYECKOTO) THIIA;

- FTPYIIIOBBIX U MHAUBUAYAJIbHBIX KOHCYHBT&HHﬁ.
CrnenmnanuzupoBanHas (yueOHast) MmeOeJib: JOCKa
MeloBas, Kadenpa, CTOJIbl KOMITBIOTEPHBIE, CTYJIbS.
OobopynoBaHue 11 MPe3eHTANMH Y4e0HOr0 MaTepuaJa:
cmayuoHapHoe - KOMITBIOTEP TMIPeToaBares, SKpaH,
MPOEKTOP.

O6opynoBanme: cmayuoHapHoe - KOMIbIOTEPH IS
obyuaroruxcst (17 mT.).

Hcnonb3yemoe nporpammHoe odecrieuenne: MS
Windows (Microsoft Imagine Premium 3 year o
cyOunen3unonHoMy goroeopy Ne 1212/KMP ot 12.12.2018
r. 10 12.12.2021 r.), LibreOffice (cBobomHO
pacmpoctpansemoe 110), Firefox 14 (ceobomno
pacmpoctpansemoe 110), Sanekc.bpaysep (oTedecTBeHHOE
cBobo1HO pactpoctpansiemoe I10), Opera 12 (cBo6oaHO
pacrpoctpansemoe I10).

654079, KemepoBckast 00671acTh, T.
HoBoky3ueuk, np-kt Metamnypros, 1. 19
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HNutepHeT ¢ o0ecnieuenuem gocryna B JUOC.

508 KomnboTepHbIii Kiacc. 654079, KemepoBckast 001acTh, T.
VYuebnas ayautopus (MynbTUMeIiHAs) 15 mpoBeAenus: |HoBokysHenk, np-kt Mertauypros, 1. 19
- 3aHATHI CEMUHAPCKOTO (MPAKTHYECKOTO) THIIA;

- TPYNIOBBIX U HHIUBUAYAIBHBIX KOHCYJIBTAIIUH.
CnenunanuzupoBannas (yueOHasi) MmebeJib: J0CKa
MenoBas, kKadenpa, CTOJbI, CTYJIbS.

O6opynoBaHue 111 Npe3eHTAIIUM Y4eOHOr0 MaTepuasa:
cmayuonapHoe - KOMITBIOTEP TPETOAaBaTeNsl, IPOSKTOP,
JKpaH.

O6opynoBaHue: cmayuonapHoe — KOMITBIOTEPBI IS
obyqatomuxcs (18 mt.).

Hcnoan3zyemoe mporpammuoe odecnedenue: MS
Windows (Microsoft Imagine Premium 3 year o
cyOnunen3nonHoMy gorosopy Ne 1212/KMP ot 12.12.2018
r. mo 12.12.2021 r.), LibreOffice (cBo6oano
pacnpoctpansiemoe I10), Firefox 14 (cBo6omHO
pacmpoctpansemoe [10), SAunekc.bpaysep (oTeuecTBeHHOE
cBoboHO pacnpoctpansemoe [10), Opera 12 (cBo6omHO
pacmpoctpansemoe I10).

HNuTepHer ¢ o6ecnieuennem gocryna B JUOC.

5.3 CoBpemennbie  mnpodeccMoHaibHble  0a3bl  JAHHBIX U
HH(POpPMALIMOHHBbIE CIIPABOYHbIE CUCTEMBbI.

epeuens CIIB/l u UCC no aucuuiuinHe

1. HNndpopmannonnas cucrema « EquHoe okHO JocTyna k 00pa3oBaTelbHbIM
pecypcamy» — http://www.window.edu.ru .
2. Actpodusndeckuii nopran AFPortal.ru — http://www.afportal.ru/ .

3. PHYS-PORTAL.RU — ®u3nueckuii nHGpOpMamoHHbIN mopTai. - http://phys-
portal.ru/ .

6. Unble cBegeHust M (WJIN) MaTepuaibl

6.1. IIlpumepHbIe TeMbI MMCbMEHHBIX YUeOHBIX PadoT

NuauBuayanbHble 321aHUA 110 TEMaM NPAKTHYECKUX 3aHATHI (00pa3en):

Ne | Haumenosanue pazzaena o
paszeia, ConepxaHrne WHIUBUATYJTBHBIX 3aIaHAN

/0 TEMBI JUCIUIIINHBI

1 Kunemamuxa u ounamuxa

1.3 | Bropoii 3akon Hetotona | 1. K o00omy omHopomHoro mucka pamuycom 0,2 M mpuioxeHa
JUIS1 BpallaTeIbHOTO U noctosiHHas kacarenpHas cuna 98,1 H. Ilpm Bpamennn Ha Tuck
K0JIe0aTeIbHOTO neiictByer MomeHT cun TpeHus 4,9 H-m. Jluck Bpamaercs c
JIBYDKEHUS TTOCTOSIHHBIM yTJIOBBIM ycKoperuem 100 ¢ 2. Haiinure Maccy JIMcKa.

2. K moTojKy TpaMBaifHOTO BaroHa IIOJIBEIICH HAa HHUTH INAPUK.
Baron, nBurasicb paBHOMEpHO, HauaJl TOPMO3UTHCSA M €ro CKOPOCTh
n3MeHunach 3a Bpems 3 ¢ ot 18 km/4 10 6 km/4. Ha xakoii yron
OTKJIOHUTCS TIPY 3TOM HUTH C IApUKOM dYepe3 | ¢ mocje Hadana
TOPMOKEHUS? HBixenne Opd  TOPMOXKEHHHM  CUMTATh
paBHOIIEPEMEHHBIM.
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No | HaumeHoBaHue paszjena N
pasieia, ConepkaHrue WHIUBUAIYJTbHBIX 3aTaHAH

/o TEMBbI JTUCIUIINHBI
2. Mojekyjasipaasi GM3MKa U TEPMOIUHAMHUKA
1 MKT u mepmoounamuka 2a3o6

1.2 | 3akonsl TepmoauHamuku | 1. [lpu m30TepMHUYECKOM pPaCHIMPEHUH OJHOTO MOJA KHCIOpOJa,
nMmeBuiero temmneparypy 300 K, raz mormotun remnory 2 k/[x. Bo
CKOJIBKO Pa3 yBeIHIWICS 00heM raza’?

2. Ta3 cosepmaer wnukn Kapuno. Pabota wu30TepMHUECKOro
pacumpenus raza 5 [x. Ompenenute paboTy H30TEPMHUYECKOTO
cxatus, ecni Tepmudeckuid KT nuxora 0,2.

1 Inekmpoounamuxa
1.3 | 3akoHbl noctosinHoro | 1. DJIC Garapen 80 B, BHyTpenHee conpotusieHue 5 OM. BHemHsist
TOKa nens motpediser morHocTh 100 Bt Onpenenuts cuily ToKa B IISTH,
HampspKeHUE, MO KOTOPBIM HaxXOMWUTCS BHEIIHSS IIelb, ee
COTIPOTHBJICHHE.

2. B anexTponuTHYecKol BaHHE Yepe3 pacTBOp mmporien 3apsa 193
kKn. Ilpy 3TOoM Ha KaToAe BBIOCHHWICA METAI KOJUYECTBOM
BeniectBa 1 Mosb. OnpeieiuTh BaJJIEHTHOCTh METaJlJIA.

3aaHus TecTa MO TeMaM NMPaKTHYeCKHUX 3aHATHH (00pa3en):
1 cemectp

1 | MexaHuka

1. HaiiauTe cpeqHIO0 IUIOTHOCTH IUIAHETHI, Y KOTOPOH Ha 9KBAaTOpE MPY>KUHHBIE BEChI TIOKA3bIBAIOT BEC
Tena Ha 10% meHblui, yeM Ha nostoce. CyTKH Ha IJIaHEeTe COCTaBISIOT 24 4.

2. Tlocme BBICTpeNa MabHOCTH IIOJIETa CHapsAAa B 2 pa3a 0oJjblle MaKCUMAIBHOW BBICOTHI. MMiynbe
CHapsa B Ha4aIIbHOU Touke Tpaektopun 1000 kxr-m/c. OnpenenuTe UMIYIbC CHAPS/IA B BBICIIEH TOUKE
Tpaekropun. ConpoTHBICHUEM BO3yXa MMpeHeOpeyb.

2 MKT ¥ TepMOIMHAMMKA I'a30B, JKUIAKOCTEH M TBEPAbIX TeJ

1. Ompenenute MIOTHOCTH CMECH T'a30B, COIEpXkKaIlel BOAOpoa 4 rpaMMa U KUCIOpoa 32 TpaMma npu
temneparype 7 °C u nasnenun 10° ITa.

2. B xonoaunbHUKE 3a CYTKH W3 BOJIBI Maccol 2 Kr, B3sToi npu temnepatype 293 K, obpa3syercs Jieq
npu Temneparype 271 K. Hackosbko HarpeeTcs Bo3myx B KoMHate 00bemoM 30 M2 3a Bpems 4 4 paGoThI
XONoauIbHUKA? Y eNbHas TeIUIOEMKOCTh Bo3ayxa mpH noctossHHOM oobeMe 700 JIx/(kr-K). CauraTs
XOJIOMWILHUK UACaJIbHOU TEIUIOBOU MAaIIMHOM.

3 | DJIEeKTPOMATHETH3M

1. YyacTok 1enu coCTOUT UX TpeX MOCIe0BATEIFHO COEAMHEHHBIX PE3UCTOPOB C CONPOTHBIEHUAMH 10
Owm, 20 OM u 30 Om. Kakum TOKHO OBITH CONPOTHBIICHHE YETBEPTOrO PE3UCTOpa, JOOABICHHOIO B
3TOT YYACTOK MOCIIEIOBATENBHO K IEPBBIM TPEM, YTOOBI CYMMapHOE BBIJICIICHUE TETUIOTHI YBEIHYMIOCH
B 2 paza?

2. JIBe yacTHIbI, UMEIOIKE OTHOLICHHE 3apsaoB 1/4 U OTHONICHHE Macc 2, BICTEIH B OJHOPOIHOE
MarHUTHOE T0JI€ MEPIEHANKYJISIPHO €0 JIMHUAM UHIYKINHU U JBIKYTCS 110 OKPYXHOCTSIM. Onpenenure
OTHOIIIEHHE PAJNYCOB TPAEKTOPHUN YACTHUII, €CIH OTHOIICHHUE UX CKOPOCTeH 2.

4 | OnTHKa M KBAHTOBAA MEeXaHHKA

1. Paccrosiaue ot coOuparomiell JUH3bI 10 U300pakeHus! npeaMeTra B 3 pasa Oonblie ee GOKycHOro
paccrosiHusi. YeMy paBHO OTHOILIEHHE BBICOTHI H300paKEeHUsI K BEICOTE IpeaMeTa?

2. Ilpu mepexone aTromMa BOJOPOAA M3 BTOPOTO M TPETHETO BO30YKIEHHOTO COCTOSHHS B OCHOBHOE
MepBOe U3NMydaroTcst GOTOHBI, cOOTBETCTBYoMME AiuHaM BoaH 0,120 mxm u 0,102 mxMm. Onpexnenure
JUIMHY BOJIHBI M3JYUEHHUS! aTOMa BOJOPOJA IIPH MEPEXOAE €r0 U3 TPETHETO BO30YKAEHHOIO COCTOSHUS
BO BTOPOE.

6.2. IlpumepHbIe BONPOCHI M 3aIaHus / 321a4M IJIsl IPOMEKYTOYHOM
arrecTanum

Tabmuna 9 - [IpumepHble TeOpeTUYECKUE BOIIPOCHI M MPAKTUUYECKHE 3a/1a4H K IK3aMEHY
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PaBZLCJ’IBI 1 TCMbI

[TpumepHBIe TEOpETHYECKHE
BOIIPOCHI

HpI/IMepHLIG MPAKTUYCCKUC 3aJaUn

1. Kitaccuaeckast MeXaHHKA

1.1 Kunemaruka u

1. Kunemarnueckue

1. CranpHas MpOBOJIOKA BBIACPKUBACT TPY3 C
Maccoii 10 450 kr. C kakuM HauOOJIBIIHM

JMHAMUKA XapaKTePUCTUKHU: TPACKTOPHS,
MyTh, IEpEMEICHHE, YCKOPEHUEM MOXKHO TIOAHUMATH Tpy3 M=400
CKOPOCTb, YCKOPEHHUE. KT, TIOJIBEIIIEHHBIN Ha 3TOM MPOBOJIOKE,
2. Yrpyrue cujibl: BUIbI 4yT0OBI OHa He 00opBaach?
yOpyrux aedopmanuii, 3akon | 2. JIuHeiiHas CKOPOCTh TOYEK OKPYKHOCTH
I'yka.. BpaIIaroerocs JUcKa paBHa Vi=3M/c, a
TOYEK, HaXOIIUXCs Ha pacctosHun 1=10 cm
Omke K ocH Bpatenus, Vo=2 m/c. CKOJIBKO
000pOTOB J€TaeT JUCK B MHHYTY?
1.2. 3akoHBI 1. Cuma u nmmynbe. 3aKoH 1. INagaronuii BEpTHKAIHHO ITAPUK MacCOr

COXpaHEHUS B
MEXaHUKE

COXPaHCHUS UMITYJIbCA.
2. PaboTa cuiIbl 1 MOIIIHOCTb.

m=200 r yaapuicst 06 oI CO CKOPOCTHIO
v=5 M/c ¥ OANPBITHYI Ha BEICOTY =46 cM.
Yemy paBHO u3MeHeHHe Up KonnuecTBa
JBIDKEHMS [IapHuKa pu yaape?

2. Kakyro paboTy cOBepIII MaJbyuUK,
CTOSIIIMHI Ha TIaJKOM JIbIY, COOOIIUB
CaHKaM Ha4daJbHYIO CKOPOCTh V1=4 M/C
OTHOCHUTEIIBHO JIbJa, €CIM Macca CAaHOK M=
4 xr, a Macca Maipurka m»=20 kr? Tpenuem
0 JIe[] T0JIO3bEB CAaHOK M HOT MaJbuUKa
MOYKHO NpeHeOpeYb.

2. MounekyinsipHasi QU3HKa U TEPMOTMHAMUKA

2.1. MKT u 1. neanbHebIii ras. 1. Onpenenute TeMIiepatypy rasa, €Ciu

TEPMOJIMHAMHUKA YpaBHEHUE COCTOSHUSA CpEIHsIsl KHHETUYECKasi SHEPrust

ra3oB ueanbHoro raza. OCHOBHBIE | MOCTYHATEIbHOTO ABMKEHUS €T0 MOJIEKYIT
ra30Bbl€ 3aKOHBL. paBna 2,07-107% JIk.
2. TepmMonrHaAMHUYECKHE 2. Cosepmas ki KapHo, ras otnan
cucreMbl. BHyTpeHHsisa OXJIAJIUTEIO 2/3 TETUTOTHI, OTy9YeHHON OT
sHeprus cuctemsl. PaboTa n HarpeBatens. Onpenenure TeMnepaTypy
TemoTa. TermoeMKoCTh OXJIAAUTENSA, €CIIM TEMIIEpaTypa HarpeBaTess
ra3oB. T,=245 K.

2.2. MKT n 1. Crpoenue u cBoiictsa 1. Ha ckonpKO paBHOBECHOE JABJICHUE P

TEpMOANHaAMHUKA JKUIKOCTEH. HOBerHOCTHOC BO34yXa BHYTPHU MBUILHOTO ITy3bIPS

SKAAKOCTEU U
TBEPJBIX Tell

HaTsKEHHUE.
2. Knaccuukanus o tumy
KPUCTAIUTMYECKUX CTPYKTYP U
THITY CBSI3EH.

OoJibIIie aTMOC(EPHOTO JTABJICHUS, €CITH
JauameTp my3bips d=5 Mm?

2. Haliiure TiIoTHOCTH p KpUCTaJljla HEOHA
(mpu 20 K), ecnu u3BECTHO, UTO €0 peleTKa
IpaHEICHTPUPOBAHHAS KyOUUECKOI
cuHroHnu. [locTosiHHAs peIeTKy IpH TOM
e Temreparype pasaa 0,452 HM.

3. DieKTpOMarHeTH3M

3.1.
OneKTpoANHaMHUKa

1. IloTeHmnman
ANEKTPOCTATUIECKOTO TIOJISL.
CBs13b MEXTY
HANPsHKEHHOCTHIO U
MOTEHITUAIIOM
3JIEKTPOCTATUUECKOT'O TIOJISL.
2. PabGoTa 1 MOLIIHOCTH
MOCTOSTHHOTO AJIEKTPUYECKOTO
toka. 3akoH /[xoyns—Jlenta.

1. Bo ckoiIbK0 pa3 OyAyT OTIIMYaThCs CHITBI
B3aMMOJICHCTBUS ABYX TOYCUHBIX 3aPSIIOB,
€CJIM OHM OYIyT HAXOIUTHCS B BOJC MU
BO3/[yXe Ha PacCTOSHUH I =5 cM JIpyT Ha
npyra?

2. Haiit konugecTBO TemioTsl Qx,
BBIICJISIONICHCS B €MHUILY BPEMEHH B
eMHUIIE 00heMa MEIHOTO IMPOBOJIA MIPH
IIIOTHOCTH TOKa j =300 KA/M?
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PaBZLCJ’IBI 1 TCMbI

[TpumepHBIe TEOpETHYECKHE
BOIIPOCHI

HpI/IMepHLIG MPAKTUYCCKUC 3aJaUn

3.3. Margetusm

1. JleiicTBUE SIEKTPUICCKUX H
MarHUTHBIX TIOJIEH Ha
JBYOKYIITUECS 3apsIbl.

2. DaeKTpOMarHuTHast
WHAYKOWA. 3akoH JleHma.

1. KonzpeHcarop 1 KaTyIKa COeJUHEHBI
mocsenoBaTesbHO. IHIYKTUBHOCTD KaTyLIKH
pasna L =0,01 I'a. IIpu kaxoit emxoctu C
KOHJIeHcaTopa ToK 9actoToi v =1 kI’ Oynet
MaKCHMaJTbHBIM?

2. B 0/HOPOTHOM MAarHUTHOM IIOJIE C
unaykuuen B =0,1 Tn aBmkeTcs NpOBOAHUK
mmHoi | =10 cMm. CKOpOCTh IBUKEHHS
mpoBogHHKA V =15 M/c 1 HampaBieHa
MEePIEHINKYISIPHO K MATHUTHOMY IIOJTIO.
Haiinure nHAyIHPOBAaHHYIO B IPOBOJHUKE
SJC.

4. OnTuka ¥ KBaHTOBas (hU3MKa

4.1. Onruka

1. IIpunnun [oiirenca-
O®penens. 3oubl Openens.
Hudpaxaus Openens.

2. DNeKTpOHHAsI TEOPHS
JHUCTIEPCHU.

1. Ha audpakunoHHy0 penieTky, MMEIoLIyIo
nepuoj d=4 MKM, HOpPMaJIbHO T1a/1aeT
MOHOXpOMaTu4ueckas BotHa. OLEHHUTH [UTHHY
BOJTHBI A, €CJIM YTOJI MEKAY CHIEKTPaMH
BTOPOTO U TPETHET0 NopsiikoB o=2°30".
YTJIBI OTKJIOHEHUS CUMTATh MaJIbIMU.

2. [IpeqmeT HaXOQHUTCS HA PACCTOSHUH
d1=6,1 MM OT 00BEKTHBa MUKPOCKOIIA.
I'maBHOE oKyCHOE paccTOSHHUE OKYJIsIpa
F>=1,25 cm. Onipenenuts rmaBHOE (HOKYyCHOE
paccTosiaue 00beKkTHBa F1, eciin MEKPOCKOTT
naet yBeanuenue k=1200 pas.

4.2. KBanrtoBas
MEXaHUKa

1. PagnoakTuBHOCTE. 3aKOH
PaIMOaKTUBHOTO pacaja.
2. JlaBnenue cBera. Dddext
Komnrona.

1. 13 xax10ro MIJUTHOHA aTOMOB
PaZIMOAKTUBHOTO M30TOMA KAXKAYIO CEKYHITY
pacnanaetcs 200 atomoB. Onpenenure
nepuo nosypacnana 7 usoromna.

2. HaiiTi 4acToTy cBeTa, BBIPBIBAIOILETO C
MOBEPXHOCTH METAJIA SJICKTPOHHBI,
MIOJIHOCTBIO 33JICPIKUBAIOIINECS 00PaTHBIM
noreHiaioM B 3 B. ®otoaddext y atoro
MeTaJlla HAYMHAETCS TIPU YacToTe
nazaromero ceera B 6-10% ¢, Haiigure
paboTy BBIXOJ1a JICKTPOHA U3 3TOTO
MeTasa.

CocraButens (M): AHTOHEeHKO A.U., noneHT kadenpsl MaTeMaTUKH, PU3UKU U

MAaTE€MaTUYCCKOro MOJCIUPOBAHUA

(pamunus, unuyuaner u dorxcHocms npenodasamens (eii))
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