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1. lleap AUCHUNJIMHBI

Lenvio  uzyuenusn

OUCHUNTUHDL

ABIACTCA:

dbopmupoBaHUe

C€CTCCTBCHHOHAYYHOI'O

MHUPOBO33PEHUSI CTYJCHTa, H3y4eHHE (PU3MUECKUX 3aKOHOB, TEOPHH, METOJOB KJIACCHYECKOH U
COBpEMEHHOM (M3MKH, OBIAJEHHE OCHOBaMH (U3MKH B pELICHUH MpodeccHoHaNbHBIX 3adad
HCCIJIEI0BATENbCKOM U MPUKIIAJAHOMN 1€ATEIbHOCTH.
B pe3ynbraTe 0CBOSHMS JaHHOM IUCHUIUIMHBI Y 00y4Yarouerocs A0KHbBI ObITh CPOPMUPOBAHBI
KOMIIETEHIIMH OCHOBHOH NMpo(deccHoHaNbHOM 00pa30BaTeIbHOM MPOrpaMMbl OakagaBpuaTa:
— OIIK-1 (mpumeHsaTh GpyHIAMEHTATIbHBIC 3HAHKS, IOJIYYCHHbBIC B 00JaCTH MaTEMAaTHYCCKHUX H
(MJIM) €CTECTBEHHBIX HAYK, M UCIIOJIB30BaTh X B IPO(ECCHOHAIBHOW JICATCIBHOCTH ).

1.1. ®opmupyemMble KOMNETEHIIUN

Ta6mmma 1 - Dopmupyemple AUCITUTUIMHOW KOMIICTCHITUH

HaumenoBanue Buga

HanmenoBanue

KOI[ 1 Ha3BaHHUEC KOMIICTCHIIMH

KOMIIETCHIINN Kareropud (TPYIIIBI)
KOMIIETEHITUMN
O6menpodeccuonanpHas | Hayunsie ocuoBbl | OIIK-1 cnocoben npuUMeHSTh (QyHAaMEHTAIbHBIC
npodeccuoHanbHON 3HAHMSL, TOJyYEHHbIE B 00JIACTH MaTeMaTU4eCKUX U
JeSITeIbHOCTH (W) eCTECTBEHHBIX HAayK, M HCIONb30BaTh WX B

po(heCCUOHATIBLHOMN ICSTEIbHOCTH

1.2. UHAuKATOPHI J0CTHKEHUSI KOMIIETEeH Uit

Tabnuna 2 — UHaukaTopsl JOCTHKEHUS! KOMIIETEHIUH, GopMUpyemMble JUCIUILTUHON

Ko u Ha3zBaHWEe KOMIIETEHIIUN

WNuaukaTops! JOCTIDKEHUS
kommerenuu no OITOIT

JIMCTIMIIITIHBL ¥ TIPAKTHKH,
opmupyromue komnerennuo OITOIT
PMHPY

OIIK-1 crnocobeH TpPUMEHSTh

(dyHIaMEHTaIbHBIE 3HAHMUS,
MOJTy4YeHHbBIS B obnactu
MaTeMaTU4ecKux W (WJn)
€CTECTBEHHBIX HayK, u
WCIIOJTE30BATh 170'¢ B
npoeccuoHaIbHON
JeATETHFHOCTU

OIIK.1.1. Crporo [moOKa3bIBaeT
MaTeMaTHYEeCKHe  YTBEPIKICHHS,
OCHOBBIBasicb Ha  (akTax W
KOHIICTIIMSIX TEOpHi B 00JlacTu
MaTEeMaTHYECKHX M ECTECTBEHHBIX

HayK, BBIJICIISIS TJIaBHBIE
CMBICIIOBBIC ACTIEeKTHI B
JI0Ka3aTeNIbCTBAX.

OIIK.1.2. Pemaer mnpakTUYECKUE
3a1auu Ha OCHOBE
(byHIaMEHTAJIbHBIX ~ 3HAHUA B
o0jgacTh  MareMaTHYECKUX U
€CTECTBEHHBIX HayK.

OIIK.1.3 Pemaer
npoeccHoHabHBIE  3adauyd B

HCCIEAOBATENHCKON U MPUKIIAAHON
JEATEIbHOCTH, UCIIONb3Ys] OCHOBBI
COBPEMEHHBIX MaTeEMaTHIECKUX
TEOpUH.

K.M.04.01 ®usuka

K.M.04.02 MaremaTuyeckuii ananus
K.M.04.03 Anre6pa u reomeTpus
K.M.04.04 Teopus BeposiTHOCTEH U
MaTeMaTH4yecKasl CTaTUCTHKA
K.M.04.05 duddepennnanpapie
ypaBHEHUS

K.M.04.06 Mudopmaruka
K.M.04.07 JuckpeTHas MaTeMaTuKa
K.M.04.08 YucneHHbIE METOIBI
K.M.04.09 BeipaBHHUBarOIHNi Kypc
MaTeMaTHKH U HH)OPMATHKH
K.M.09.02(Y) Hayuso-
HccIe0oBaTeNnbcKas pabora
(ToTyueHne IepBUYHBIX HABBIKOB
HAy4YHO-HCCIIEA0BATEIbCKON paboThI)

1.3. 3nanusi, ymenus, HaBbIkU (3YB) mo qrucunminHe

Tabnuia 3 — 3Hanus1, yMeHHsI, HaBbIKU, OPMUpPYEMbIE TUCIUIIITUHON

Kopx u HazBanue koMreTeHINT WHankaTopsl TOCTHKEHUS 3HaHUs, yMEHHsI, HABBIKU
KOMITICTCHIINH, 3aKPeIICHHBIC 3a (3YB), popmupyembie
JTUCIUILINHOMN TUCIUILINHOMN

OIIK-1 crnocoOeH npuMenats | OIIK.1.1. Crporo JIOKa3bIBACT | 3HATH:

¢dbyHIaMeHTaIbHbIE 3HaHUs, | MaTeMaTUYECKUE YTBEP)KICHUS, | OCHOBHBIE HIOHSATHS,
[IOJIydICHHBIE B 00J1acTH | OCHOBBIBASICH Ha (paKTax M KOHLENIMSX | 3aKOHBI W METOIbl 00miel
MaTeMaTHYECKUX u () | Teopuit B 0ONacTH MaTEeMaTHUECKUX U | (QH3HKH;

CCTECTBCHHBIX HAYK, M HCIIOJIB30BATh | €CTECTBEHHBIX HAYK, BBLICINSS TJaBHBIE | YMeTh:
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KO,I[ 1 Ha3BaHHUEC KOMIICTCHIIMH

I/IHI[I/IKaTOpLI JOCTHXKCHUSA
KOMIIETCHIINH, 3aKPCIIJICHHBIC 3a

3HaHUs, YMEHUS, HABBIKU
(3YB), popmupyemebie

QUCLUAIUIMHON OUCIUAIUINHON
ux B MPO(EeCCUOHANBHOMN | CMBICIIOBBIC aCIIEKTEI B | - TPaMOTHO TIOJB30BATHCS
NEeATEILHOCTH JI0Ka3aTeIbCTBAX. SI3BIKOM (DU3UKH;

OIIK.1.2. Pemraet mpakTudeckue 3a1aqn
Ha OCHOBe (hyHIaMEHTAIBHBIX 3HAHUN B
o0nacTtu MaTEeMaTHYECKUX u
€CTCCTBCHHBIX HAYK.

OIIK.1.3 Pemaer mpodeccrnoHa bHBIC
3alayl B HCCJCNOBATEIbCKOM U
MPUKJIATHON JCSITEIBHOCTH, HCIOIb3Ys
OCHOBBI COBPEMEHHBIX MAaTEMaTHIECKHUX
TEOpUH.

- TPUMEHATH TIOHATHS W
3aKOHBI (PU3UKU B PEIICHUU
MPaKTUYECKUX 3a]a4;

Baagernb:

HaBBIKAMH MPUMEHEHUS
MOHSITHI u 3aKOHOB
¢busuku NpU PELUICHUU

PO ECCHOHANTLHBIX  3a7ad
HCCIIeI0BATENIbCKON u
HpI/IKJ'IaI[HOI\/'I JACATCIBbHOCTU

2. O0bEM M TPYA0EMKOCTb JUCHUILIMHBI 0 BUAAM Y4eOHbIX 3aHATHIl. POpMBbI

NMPOMEKYTOYHOM aTTeCTAlUM

Tabnuia 4 — O6beM U TPYAOEMKOCTh NUCHUIUIMHEI 10 BUAAM Y4€OHBIX 3aHATUN

OO01mas TpyTI0eMKOCTh ¥ BHUJIbI yUSOHOH paOOThI MO JUCIUILIIMHE, IPOBOIUMBIC B OOnEM Hacos 1o
pasHbIX (opMax hopmam oOyueHwHsI
(0]0]0)
1 O61as TpyA0€MKOCTb JUCIATIIHHBI 108
2 KoHrakTHas paboTa 00yJaromuxcs ¢ mperoaaBareneM (1o BUaaM ydeOHbBIX 3aHSATHIH ) 54
(Bcero)
AynutopHas padoTa (BCero): 54
B TOM YHCJIE:
JIEKIIAHN 18
MPAKTUYECKUE 3aHATHSI, CEMUHAPHI 36
BreaynuropHas pabota (Bcero):
3 CamocTosTenbHas pabota o0ydaronmxcs (Bcero) 54
4 TIpomexyTouHas aTTecTalys 00yJaronerocs 1 cemectp — 3auer

3. YueOHO-TeMaTHYeCKHMH IVIAH U CO/iepPKAHUe TUCUMILIMHBI

3.1. YueOHO-TEeMAaTHYECKHH IJIAH

Tabnuua 5 - Yue6HO-TeMaTHUecKui m1aH 04HOM (hopMbl 00yUEHHS

= Obmas TpynoeMkocTb

= TPYIOEMKOCTH 3aHATHH (4ac.) ®dopma TEKyIIero

% Pasenbl 1 TeMbl AMCHMIUIMHEL 110 | (6ce2o uac.) 00 KOHTPOJIS 1

§ 3aHATHUSIM AYIHTOPHbIE 3aHATHS MTPOMEKYTOUHOU

- aTTeCTalliu YCIeBaeMOCTH
= nekm. | npakt. | CPC
Cemectp 1

1. Mexanuka
1 Kunemaruka u nuHaMuka 16 2 6 8 WHnuBulyanbHbIE 3aJaHus
2 | 3akoHbI COXpaHEHHUs] B MEXaHUKE 12 2 4 6 Tect
2. Monexynapnas pusuxa u mepmoouHamMuKa
3 | MKT u tepMoauHaMuKa ra3os 12 2 4 6 WHauBuayanbHbIC 3a1aHUS
4 MKT u TepmoanHaMuka 12 2 4 6 Tect
JKUAKOCTEH M TBEPJIBIX Tell
3. Dnekmpomaznemusm

5 | DuekTpoarHaMUKa 20 4 6 10 | MuapuBuayasibHbBIC 3adaHUS
6 | Maraerusm 16 2 6 8 | UnauBuayanbHbIC 3a0aHMS,




= Oo6mmas TpynoemMkocTh
B TPYIAOEMKOCTh 3aHATHH (4ac.) ®dopma TeKymero
% Pasesnbl U TeMbI TUCIMIUTAHEL 110 | (6ce2o uac.) 0D0 KOHTPOJISI K
§ 3aHITUAM AYIHTOpPHbIE 3aHATHS MIPOMEKYTOYHOU
o aTTeCTallUU YCICBAaCMOCTH
= nekm. | npakt. | CPC
TECT
4. Onmuka u K6aHmoseasn pusuxa
7 | OnTuka 8 2 2 4
8 | KanroBas MmexaHMKa 12 2 4 6 Tect
[IpomexxyTouHast aTTecTanus - 3ayer
3a4er
BCEI'O 108 18 36 54

3.2. Copep:xaHue 3aHATHH MO0 BUAM y4eOHOI1 padoThI

Tab6muma 6 — ConepkaHue TUCIUTUTHHBI

Ne HaumenoBanue pazaena, TEMBbI

Conepsxanue 3aHATHSI
n/ma JTUCIIUILINHBI

Cooeporcanue 1eKYUOHHO20 KypCa

1. Mexanuka

1 Kunemamuka u ounamuxa

1.1 | JIBwxeHue, NpoCTPaHCTBO, BpeMs Knaccuueckne M penaTUBACTCKUE MPEICTABICHUS O CBOMCTBAX
MpOCTpaHCTBa-BpeMeHH. CHcTeMBl OTcueTa B  MEXaHUKE,
STaJIOHBI IJIUHBI U BpeMeHH. OTHOCUTENBHOCTD ABMKEHUS.
[lonsTue marepuanpHOM TOukH. KoopaMHaTHass M BEKTOpHas
¢dopMbl  omMcaHMA ~ JABWXKECHUS ~ MaTepUAIbHOM  TOYKH.
Ilepemerienne, CKOpOCTh, YCKOPEHHE.

IIpsiMonuHeliHOE pPaBHOMEPHOE, PaBHOYCKOPEHHOE IBM)KEHUE.
CnoxxHOE JABW)XKEHWE, HPHHLIUI HE3aBHUCHMOCTH JABIMKECHUM.
TanreHnmaibsHOE, HOPMAIBHOE, TIOJTHOE YCKOPEHHE.

KunemaTtnka MaTepualbHON TOYKH B JBIDKYIICHCS CHCTEMe
koopauHat. IIpeoOpazoBanmst [Dammmes. Kiaccudeckuit  u
PENATUBUCTCKUHN 3aKOHBI CIIOKEHUS CKOPOCTEH.

JIBryKeHHe TOUKH 10 Jyre OKPYKHOCTH. YTIJIOBOE IepeMelIeHHe,
YII0Bass CKOPOCTh, YIJIOBOE yckopeHHe. CBs3b JHMHEHHBIX U
YTIIOBBIX BEJIHYHH.

DONeMeHTHl KWHEMAaTHKH TBEPIbIX HelePOpPMUPYEMBIX —Tell.
Yucno crenmeHeid  cBOOOABI  aOCOJIOTHO  TBEPABIX  TEI.
IloctynarensHOE W BpalaTeNbHOE JBM)KEHHE TBEPABIX TEIl.
Kauenue.

1.2 | IlunaMuka mocTymnaTeiLHOro WNHuepuumanbable cuctemsbl. IIpyHIMI HE3aBUCUMOCTH JEHCTBUSA
JBUKECHUS CHWII. AJIJUTHUBHOCTh MAacChl, JKBHUBAJIEHTHOCTb HWHEPTHOH U
TPaBUTAllMOHHOM  MAacchl. OranoH  Maccel.  ['paHuIsl
MIPUMEHUMOCTH 3aKOHOB HbroToHa.

I'paBuTanmonHas cuia, 3akoH BcemmpHoro tsarorenms. Cuia
YOPYTOCTH, 3aK0oH I'yka. Cuiibl TpeHus

1.3 | lunaMuKka BpaIaTeIbHOTO U MOMEHT CuJjIbl, MOMEHT Tapbl cui. MoMeHT uHepuuu. Teopema
KOJIe0ATETLHOTO ABMKCHIS [Ireitaepa.

YpaBHeHue JIBUKCHUS MPOCTEUIIINX MEXaHUIECKUX
KoneOaTenbHbIX cucteM. CoOCTBEHHass dYacTtoTa KoJjeOaHuil.
3aTyxarone KOJICOAaHWS: dYacTOTa 3aTyXaloluX KoJIeOaHUH,
KOA(pGUIMEHT  3aTyxXaHHus, JorapupMUUYECKHA  JICKPEMEHT,
JIOOPOTHOCTB. BrinyxneHnbie KoseOaHus: pe30HaHc,
aBTOKOJIEOaHusI.

PacnpocTpanenne koynebaHWii B OMHOPOIHOM YympyTol cpene:
(azoBasi CKOPOCTh, JUIMHA BOJHBI, BOJIHOBBIC ITOBEPXHOCTH,
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HaumenoBanue pazaena, TEMBbI
JUCLIUILINHEI

Coneprxanue 3aHATHSI

BOJIHOBOW (poHT, Jy4dr. CKOPOCTH MPOJOIBHOW M MTOTIEPETHOM
BOJIH.

3akonbl COXpAaHenUus 6 MEXAHUKe

3aKoH COXpaHEHUs UMITYJbCa,
MOMEHTA UMITYJIbCA U MEXaHUYECKOM
SHEPTUHU

[IpuMeHeHne 3aKoHa COXPAaHEHMS HMITyJbca K aHaJu3y
KOHTAaKTHBIX  B3auUMOJEHCTBHHA.  MOMEHT  HMIylIbca |
TUPOCKONINYECKU 3 (HeKT.

PaGora cunmel u MomHocTh. OHeprusi. KoHcepBaTuBHBIE,
HEKOHCEepBaTHBHbIE cuibl. CBOHCTBAa INOTEHIMAJIbHBIX MOJEH.
IlonsiTHE O cucTeMe, 3aKpBIThIE M OTKPBITHIE cUCTeMbl. Paborta
CHJIBI yTIpyTrocTu. [II0THOCTE HEPrUy.

Kunetndeckas sHEprusi Bpalarolerocs U KaTaiierocs Teia.
Kunerndeckas,  NmOTeHUManbHAas W TOJAHAs  DHEPrus
KosieOmIomerocst  Tena. JHeprus Oerymedl BoimHBL. Bektop
YmoBa. IHTEHCHBHOCTH BOJTHBI.

2. M

oJIeKYJIsipHasi PU3HKA M TEPMOAMHAMHIKA

MKT u mepmoounamuka 2a3oe

OcHoBsl MKT razos.

[lepBoe Hauano TepmoanHamuku. OOpaTuMble U HEOOpaTHMBIC
mpoueccsl.  TepMoauHaMuU4ecKas BEpPOATHOCTb. PaBHOBecHOE
cocrosHue U ¢uykryanud. OCHOBHbIE ypaBHEHUS M 3aKOHBI
MKT wuneansHoro rasza. Pacnpenenenne Makcpemna—bonbsimana.
Bsi3k0CTh, TEIIIONPOBOIHOCTE ¥ UG (GY3Hs B ra3zax.

1.2

OcCHOBEI TEPMOAVHAMUKHU ra30B

[IpumeHeHue BTOPOro Hayana TEPMOAMHAMUKH K U30IPOLIECcaM.
AmmabatHerii ¥ monuTponuuecknii mpomecchl. [luxn KapHo.
KITI uwmkmna Kapuo. Teopema Kapno. 3akoH Bo3pacTaHus
sHTponuu. Teopema HepHera.

VYpaBuenne Ban-nep-Baansca. @a3el u (a3oBeie mpeBpamieHUs.
BHyTpeHHss1 sHeprusi peasiibHOro rasa. YpasHenue Kiaysuyca—
Knaneiipona. 9ddexr Ixoyns—TomcoHa.

MKT u mepmoouHamuxa 3cuokocmeil U meepovix men

ATOMHO-MOHeKyHHpHOe CTPOCHUC U
TCPMOJHaAMHKa X(HHKOCTCﬁ

IloBepxHocTHOe HarskeHwe. (CBOOOMHAs TOBEPXHOCTh W
sHeprua. @opmyna Jlamnaca. CMaynBaHuE UM HE CMadMBaHUE.
JlamunapHoe u TypOyJeHTHOEe TedeHue. Cuiia BA3KOIO TPEHUS.
Koapoumment Bsskoctn. Ywucno Peiinonbaca.  Dopmyna
[yazeiins.

TemnoeMKoCTh M TEIUIONPOBOJHOCTh KUAKOCTEH. TeueHue u
koHBekus. [InaBienne u kpucrammzanus. TpoiHas ToUKa.

2.2

ATOMHO-MOJIEKYJISIPHOE CTPOCHUE U
TEPMOJIMHAMHKA TBEPIBIX TEI

AwmopdHbIe U KpUcTaIIMYecKue TBepbie Tena. Kiraccudukarms
M0 THITY KPUCTAJUTMYECKUX CTPYKTYP U THITY CBsized. JleeKTsl B
KpHUCTaJLIax.

TemmoBoe pacmupenue. TerIoeMKOCTh (KJIaCCHYECKash TEeopus,
Teopus DiHmTelHa, [ebas). [lonstue o poHOHAX.

Cooepircanue npakmuuecKux 3aHamuil

1. Mexanuka

1 Kunemamuka u ounamuxa

1.1 | MexaHuueckoe ABHKECHUE IIpsmonuHeliHOe, paBHOMEPHOE, PaBHOYCKOPEHHOE IBUKEHUE.
CnoxxHoe JABW)KEHHE, MPHHLUUI HE3aBHUCHUMOCTH JABM)KECHUM.
Tpaexropus, 0OyTh, CpeAHSst CKOPOCTb. TaHICHLIMAIBHOE,
HOpPMAaJIBHOE, MTOJTHOE YCKOPEHHUS.
JIBrKeHHe TOUYKHM IO OKPYKHOCTH. YTJIOBOE MEPEMEIICHHUE,
yIJI0Basi CKOPOCTb, YIJIOBOE€ YycKopeHue. CBsi3b JMHEWHBIX U
YTIIOBBIX BEJIMYHH.

1.2 | YpaBHeHUE NMPIMOIUHEHHOTO JIBukeHWe Tpu NAEWCTBUU CHJI, HANpPAaBICHHBIX BJOJIb OJHOMN

JABHXXCHUA

npsiMoil. [IBukeHue B0 HAKIIOHHON MIIOCKOCTH.
JIBr>keHue npu JeHCTBUM CUJT YIIPYTOCTU U TPEHUS.




HaumenoBanue pasaciia, TCMbI

Coneprxanue 3aHATHSI

/1 JTUCIIUILINHEI
1.3 | Bropoii 3akon HetoToHa s JBUXKEHUE C LICHTPOCTPEMUTENBHBIM yCKOpeHHeM. [Ipumenenue
BpaIaTeIbHOr0 U KOJIe0aTeIbHOTO MOMEHTa CHWJIBI, MOMEHTAa Mapbl CHJI, MOMEHTa HWHEPLUHUH U
JIBUKCHHS TeopeMsl LlITeliHepa A BpalaroIuXcst Te.
VYpaBHeHHE TapMOHHMYECKHX KoJjicOaHMi. XapaKTEepHUCTHKH
BBIHYK/ICHHBIX M 3aTyXaOIUX KOJIeOaHM.
VYpaBHeHne miaockoil BonHbI. CiloKeHHE KoIeOaHW W BOJH.
WuTepdepennus u nudpakiius MEXaHUISCKUX BOJTH.
2 3aKOHbL COXPAHEHUS 8 MeXAHUKe
2.1 | [IpuMeHeHHe 3aKOHA COXPAHEHUS Pabota cuiel 1 MottHOCTE. [1oiTHass MexaHWdecKast SHEPTHL.
HMMITYJIbCa, MOMEHTA UMITYJIbCa U [IpeoOpazoBanuss MEXaHUYECKOW JHEPTUM B  Pa3IUYHBIX
MEXaHWYEeCKOW PHEPTHH JIBIKEHHSIX: TIOCTYIIaTENHHOM, BpaIllaTeIbHOM, KOJIeOaTeTbHOM.
[IpumeHeHne 3aKOHOB COXpaHEHHWSI K aHAINW3y KOHTAKTHBIX
B3aMMOJICHCTBUI: yAaphl U JBMXKEHUS CBSI3aHHBIX TEJL.
2.2 | Tect Mexanuka
2. Mogaekyaspaas (pu3NKa U TEPMOTHHAMHUKA
1 MKT u mepmoounamuka 2a3oe
1.1 | Ocuosuble ypasaenus MKT razos VYpaBuenue MenneneeBa—Kianeiipona. M3omnporeccsl.
Pacnpenenenne moiiekysl 1o ckopocTsaM. bapomerpuueckas
¢dhopmyna.
Bsi3kocTh, TEMIIONIPOBOIHOCTH U UG dY3Hs B ra3zax.
1.2 | 3aKOHBI TEPMOJUHAMUKH [IpumeHeHue BTOpOro Havana TEPMOAMHAMUKH K H30TPOIIECCaM.
KII/] u moyie3Hast paboTa B IUKIMYSCKUX MTPOIECCAX.
VYpaBuenue Ban-gep-Baanbca. BHyTpeHHsAS 3HEPrusi peaqbHOro
raza. Oddexr Jxoyns—Tomcona.
Hcnapenue u konaeHcaius. BiaxHoCTb.
2 MKT u mepmoouHamura 3cuokocmeil U meepovix men
2.1 | IloBepXHOCTHBIE SIBICHUS [ToBepXHOCTHOE HATsDKEHUE W KAITWIUISIPHBIE SIBICHUSI.
2.2 | Tect MKT u TepMoIMHAMUKA ra30B, KUAKOCTEH U TBEPABIX TEJL.

3. DJIeKTpOMAaTHETH3M

Cooeporcanue 1eKUUOHHO20 Kypca

1

Inexkmpoounamuxa

11

OnexTpudecKuil 3apsa u
JIEKTPOCTATHUECKOE TI0JIE.
[IpoBOAHMKH U AMIIAEKTPUKH B
3JIEKTPOCTATHUECKOM T10JIE

OcCHOBHBIE 3aKOHBI AIIEKTPOCTATHKH. HanpspxkenHocTh
anekTpuueckoro mois.  [IoTOKk  BekTopa  HaNpsSKEHHOCTH
JNEKTpUUeckoro Tmois. TeopemMa 0 IUPKYIANUA BEKTOpa
HampsokeHHocTH. PaboTta mons mTo mMepeMenieHuro  3apsja.
[lorenmman. ['pagment mnortenmuana. CBA3p TOTEHIMANA C
HampspkeHHOCThI0. [loe W TOTeHInan JUTIONS, CHUCTEMBI
3apsiioB.  DIEKTPUUYECKOE TIoNe B AMPJIEKTpUKax. Bekrtop
ANEKTPUUECKOT0 CMEIICHUS. DJIEKTPUUYECKas BOCIPUUMYHUBOCTD
M ee CBI3b C JHUIIEKTPUUYCCKON  MPOHHUIIAEMOCTHIO.
DIIEKTPUYECKOE TTOJIe Ha TPaHUIlE pa3fieia JABYX TUIICKTPUKOB.
Pacnpenenenne 3apsimoB Ha npoBoaHuke. I[lome BHyTpu
MPOBOJIHUKA. OJIEKTPOCTATHUECKAsT WHIYKIUS (DIIEKTpH3aIHs
yepe3 BIWSHHUE). DHEPrUs CHCTEMBI HEIMOJIBIDKHBIX TOUYCYHBIX
3apsiioB.  DHEPrusi 3apsOKEHHBIX — IPOBOAHUKOB.  DHEPrus
3apSDKEHHOI0  KOHJEHCATopa. ODHEprus U IUIOTHOCTh JHEPrUU
DIEKTPUIECKOTO TTOJIS.

1.2

ONEeKTPUICCKUI TOK. OCHOBBI
KJIACCUYECKOM DIICKTPOHHON Teopuu
MTPOBOIUMOCTH METAIIIIOB

JBrkeHne 3apsAoB B INEKTPUYECKOM TIOJe. DIEKTPUYECKHUil
TOK. YpaBHEHHE HENPEPBIBHOCTU. YCIOBHS BO3HUKHOBEHUS
UIEKTPUUECKOro TokKa. 3akoH OMa [y ydacTKa OJHOPOJHOM
uenu. Conporusienue npopoauuka. Juddepenumnansaas popma
3akoHa Oma. CtopoHHue cribl. Dnekrpoasrkymas cuia (31C).
3akon OMa AJ11 HEOAHOPOIHOTO YYaCTKa U JUIsl 3aMKHYTOM LITIN.
Hampsokenne Ha 3a)uMax HCTOYHHMKA. PaboTa W MOITHOCTH
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mocTosTHHOTO TOoKa. 3akoH [xoyns—Jlenmna. uddepennmansuas
¢dopma 3akona [xoyns—Jlenna. KI1/] ucrounuka Toka.

[NonsiTue 0 ra3e CBOOOMHBIX AIEKTPOHOB U €r0 CBOHCTBA. BhIBOJ
3akoHOB OMma, [[xoyns—Jlenma, Bunemana—®panma. Hegocratku
KJIACCUYECKOU 3JIEKTPOHHOM TEOPHHU. ITonsiTue 0
CBEPXIPOBOANMOCTH.

1.3

CoOcTBeHHas u npUMecHas
HPOBOJMMOCTh  HOJIYHPOBOJIHHUKOB.
KoHTaKkTHBIC M TEPMOIJICKTPUUCCKHIE
SIBJICHUSL. DJICKTPUUCSCKHUI TOK B ra3ax
U KHUAKOCTSIX

[lonsiTe 0 COOCTBEHHOH W TPHUMECHOW MPOBOJUMOCTH
MOJyIPOBOJHHUKOB, 3aBHCUMOCTb €€ OT TEeMIEepaTypsl U
OCBELICHHOCTU. JIBOMHOH 3JIEKTPUYECKUI CIIOM HAa IIOBEPXHOCTH
MeTauioB. PaGora BbIXOoJa BJIEKTPOHOB U3  METAIJIOB.
KoHTakTHas  pasHOCTh,  TOTEHIIMAJIOB. 3akOHBI  BomibTa.
TepmonnextpuaectBo (3ddext 3eedbeka). TepmoIC. Dddekt
IlenbThe. TepmoanexkTpoHHast 3MUCCHUS. Dopmyiia
borycnaBckoro—JIaurmropa.  Tok  Haceuuenus.  Popmyna
Puuapncona—/lemmena.

HecamocTtosiTensHblil  pa3psin B Tra3ax, YCJIOBUA  €rO
cymectBoBanus. CamocrosTensHbIi paspsaa. [lonstue o mnasme.
Toxk B oanekTponuTax. OJEKTPOIUTHYECKAsT TUCCOLMALIMSL.
[lonsitue o conpBaTanuu. 3akoH Papanes. 3akoH Oma ans
JIEKTPOJIUTOB.

Maznemusm

OcHOBHBIE 3aKOHBI MarHETHU3Ma

3akonbsl buo—CaBapa—Jlamiaca u Amnepa. MarHuTHoe moje B
Mar"etnkax. CBs3p MHOYKIMHM U HaIpsDKEHHOCTH MarHUTHOTO
Mojii B MarHeTukax. MarHuTHas  NIPOHMIIAEMOCTh U
BOCIIPUMMYHBOCTb. ['MpOMarHuTHele sBiIeHUA. [lnamarHeTusm.
[Mapamarnerusm. ®@eppomarneruku. ['ucrepesuc. Touka Kropu.
JBWkeHre 3apsa0oB B MArHUTHOM 1one. JleiicTtBue CuiIbl
Jlopenna: MI'JI-reneparop, addexr Xomna, HOISPHBIC CUSHUSA,
TEPMOSIIEPHBI  CUHTE3.  YcKopuTenu. Macc—crnekrporpad.
B3auMoneicTBUe IBIKYIIMXCS MIEKTPUUECKHUX 3aPSI0B.

2.2

ONeKTpPOMAarHUTHEIC
B3aUMO/ICHCTBUS, KOJICOAHUS U
BOJTHBI

MarautHbelii  TOTOK M €ro cBoicTBa. HamnpsKeHHOCTb
MarHMUTHOTO TOJSA. 3aKkOH TIOJNHOTO TokKa. Pabora 1o
MEPEMENICHUIO MPOBOJHUKA C TOKOM B MAarHUTHOM IIOJIE.
DONeKTpOMarHuTHasT WHAYKIHS W ee (u3ndeckas NpUpoja.
[IpaBuno Jlenna. BuxpeBoe snexrpuueckoe mnoisie. Toku Pyko.
Ckus-3¢dekr. DHeprus W IUIOTHOCTh JHEPTHMH MAarHUTHOTO
mons. CaMOMHIYKIMS W B3aWUMOWHIYKIHS. MHIYKTHBHOCTH
coJieHOHa. DHEPTHUA U TUNIOTHOCTh SHEPTHH MAarHUTHOTO TTOJIS.
KBasucraunonapHsle UIEKTPUIECKHE e u ux
XapaKkTepUCTUKH. MOIIHOCTE B LEMSAX IEPEMEHHOTO TOKa.
JuddepennmansHoe ypaBHEHHE dIIEKTPOMArHUTHBIX KOJIEOaHU.
OIIEKTPOMArHUTHbIE BOJHBL. VICTOYHUKHM 3IIEKTPOMArHUTHBIX
BoJH. [lIkana 3eKTpOMarHuTHBIX BOJIH.

4. OnTuKa 1 KBaHTOBasi puznka

1 Onmuka

1.1 | 3aKoHBI TEOMETPUICCKONU OTITHKH [IpenomiieHue Ha cepruyeckol MOBEPXHOCTH. [IpaBUIIO 3HAKOB.
Jlunza. Iloctpoenne u300pakeHWit B  coOuparomeil u
pacceuBarotniel imH3ax. 3epkana. [Ipu3ma, xox rydeit B mpuzme.
OneMeHThl  (OTOMETPUH.  DHEPreTUYeCKHE W CBETOBBIC
BEJIMYUHBI B (DOTOMETPUH.

1.2 | 3akoHBI BOJTHOBOM ONTHKHU WuTepdepernrs MOHOXpOMAaTHYECKMX BOJH. JIBymydeBas

untepdepenuus. Cynepnosunus MWIOCKUX BoJH. PazHocTh Xoxa.
VYcinoBust uUHTEPPEPEHLUMOHHBIX MaKCUMyMOB U MHHUMYMOB.
IIpunuun  TI'rodirenca—@penend. Meron 30H  DpeHens.
Huobpakius Dpenenss u  Dpaynrodepa. JudbdpakiponHas
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pemeTka. Ilomsapusanmst cBeta. 3akon Maimroca. [lomssprzamms
CBeTa NpU OTPAXCHUU U TPEIOMIICHHMM Ha TpaHHIE IBYX
JIMAJIEKTPHUKOB. JlyicTiepcsl U MOTJIOIIEHUE CBETA.

2 Keanmosas mexanuxa

2.1 | KBaHTOBBIE CBOMCTBA CBETA TenmmoBoe  m3mydenue. 3akoHel  Kupxroda, Credana—
bonpumana, Buna. ®opmynsl Penes—/lxunca u Ilnaska,
KBAaHTOBBINA XapaKTEep U3ITYUCHHUS.
Buemmmmit  doroaddexr. VpaBuenme OimmTeliHa. O dexT
Kommrona. JlaBnenue cera.

2.2 | CtpoeHue aToMa U sipa CHoexTpsl H3Iy4YEHUS U TIOTJIOLICHUS CBETa JMJII aTOMOB H

motekyit. Omnbitel Pesepdopna. [loctymnaret bopa. Onbir @panka
n I'epma. CocraB sgpa aroma. SmepHble CHWIIBI W MOICIH
aTOMHOTO sapa. EcrectBennas u HCKYCCTBEHHAas
palvOaKTUBHOCTb. fliepHbIE peakuuu, AeieHue saep. llenHsle
pEeaKLMH.

Cooepoicanue npakmuuecKux 3aHamuil

3. DJIeKTPOMATHETH3M

1 Inekmpoounamuxka
1.1 | HanpsokeHHOCTD ¥ OTEHIIMAI Boruncnenre cuibl  B3aUMOJCHCTBHUS MEXIYy HECKOIBKUMHU
3JIEKTPUYECKOTO TTOJISL 3apsinamu. HanpsokeHHOCTh M MOTEHIMAN 3JIEKTPUYECKOTO TOJIS
Pa3IMYHBIX CUCTEM 3apsJI0B.

1.2 | Kongencaropsr OnekTpocTaTuyeckoe Toje B aAudnekTpuke. [lomspuzarus.
DIIEKTPOEMKOCTh KOHAEHCAaTOpoB. CoeaMHEHNE KOHACHCATOPOB.
[IpoBOOHUKM B BJEKTPOCTATHYECKOM  MOJNE.  DHEPrus
3JIEKTPOCTATHYECKOTO TOJISL.

1.3 | 3aKoHBI MOCTOSTHHOT'O TOKa 3akoH Owma. COIpOTHBIEHHE W TMPOBOAMMOCTH IPOBOJHUKOB.
IIpaBuna Kupxroda. 3axon [xoyns—JleHna B KiaccH4ecKon
3JIEKTPOHHOU TEOpHUH MPOBOJUMOCTH METAaJIIOB.
TepModneKTpoHHAasT ~ 3MHCCHS, CaMOCTOSITEIbHBIA  pa3psi,
JIEKTPOJIN3.

2 Maznemusm

2.1 | JleficTBue MarHUTHOT'O IIOJISl HA 3akoH buo-CaBapa—Jlamuaca. 3akoH Awmmnepa. MarHuTHbIN

3apsAabl M MPOBOJHHUKH C TOKOM MOTOK M ero coicTBa. PaboTa mo nepeMemieHnio MpoBOIHUKA C
TOKOM B MarHuTHOM nosie. Cuita Jlopenna. 3akon ®@apajes.
2.2 | SIBneHune 3NMeKTPOMarHUTHON IIpaBuno Jlenma. HMHAYKTUBHOCTB CoONI€HOWJA. OHEpPrus U
WHAYKIHAN TUIOTHOCTBH 3HEPTUM MarHUTHOTO TOJISI.
2.3 | Tect DIIEKTPOMArHETH3M.

4. OnTuKa 1 KBaHTOBas pu3MKa

Codeporcanue npaxmuueckKux 3anamuil

1 Onmuka
1.1 | IlpumeHeHHNE 3aKOHOB [TocTpoenne m300pakeHU B COOMpAIONel M pacCeHBaOIICH
FEOMETPUYECKOM U BOJTHOBOM ONTUKH | JuH3ax. [Ipusma, xox ydeid B mpu3Me.
HntepdepeHninss MOHOXPOMAaTHYECKMX BOJH. PazHOCTh Xoxa.
VYcnoust uHTEpPEPEHIIMOHHBIX MaKCHMyMOB W MHHHUMYMOB.
JudpaknroHHas penerka.
3akoH Mamoca. [lonspuzanusi cBeTa NpH NPEJIOMIICHHH Ha
rpaHyle ABYX AWAIIEKTPUKOB. Jlucnepcust U MOrjoleHe CBETa.
2 Keanmosas mexanuxa
2.1 | KaHrtoBbie CBOICTBa cBera. | 3akonsl Credana—bonpivana, Buna. YpaBHeHHe OHHIITEHHA
[octynater bopa u 3akoH | i ¢porodpdexra. Ipdext Komnrona. J[aBnenue cera.
pannoaKTUBHOTO pacraja Bo3Oyxnenne u  uoHM3aumus  aroma. EcTecTBeHHas U
UCKYCCTBEHHAs] PaJIMOAKTUBHOCTD. SIJiepHBIC peakluu, JelIeHHE
anep.
2.2 | Tect OnTrKa ¥ KBAaHTOBAs MEXaHUKA.
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HpOMe)KyTO‘IHaSI aTTccranusa — 3adem

4. IlopsinoK OLlCHMBAHMSA yCIIeBaeMOCTH U ¢(hOPMHPOBAHHOCTH KOMIIETEHIM I
o0yuamuierocs B TeKyuieid 1 IpoMeKyTOYHOM aTTeCTallun

JIis TOJOKUTEIBHONM OLEHKH II0 pe3yjbTaTaM OCBOCHHS JUCHHIUIMHBI 00yYaromemMycs
HEOOXOJAUMO BBIIIOJHHUTH BCE YCTAHOBJICHHBIC BHIBI yY4eOHOH paboThl. OleHKa pe3yabTaToB paObOTHI
oOyuatomierocs: B 6aymiax (mo Bujam) mpuBeaeHa B Tabmure 7.

Tabmmma 7 - bammbHO-peUTHHTOBAas OlIEHKA Pe3yIbTaTOB yueOHOM pab0OThl 00YJaAIOMIUXCS 110 BUAAM

(bPC)
VYyeOHas padora | Cymma | Busl U pe3ynbTarsl OrieHKa B aTTeCTall|H Basbr
(BUBI) OaiioB y4eOHOI pabOTHI
1 cemecTp
Texymas 80  |Jlexnuonnsle 3ansaTus |1 6an mocenienue 1 TEKMOHHOTO 3-9
y4eOHas pabora B (KOHCTIEKT) 3aHATHUSA
cemecTpe (9 3ansTHIT)
(ITocemtenue [TpakTrueckue 3ausaTst |1 01 - moceneHre 1 mpaKTHIECKOTro 9-18
3aHATUH 110 (peweHust 3a1aHMIA) 3aHSATUS U BBINOJIIHEHUE paboThl Ha 51-
PacIHCaHHIO U (9 3ansTHiA) 100%
BBITIOJTHCHHC 2 0aaia - nocenenue 1 3aHaTus,
3aJaHuUii) CaMOCTOSTENLHOCTh B BBITIOJHEHUH
paboThI U CYIIECTBCHHBIN BKJIAJ] HA
3aHATHH B paObOTY BCEH TPYIIbI
Tect 7 6aJ10B (TIOPOTOBOE 3HAUCHUE) 14 - 48
(2 paboTb1) 24 6aJu10B (MaKkCHMaJIbHOE 3HAUCHHE)
NunuBuyansHbIe 3a 3aganus HA OTHOM 3aHSAITHN: 15-25
3a/1aHuS 3 0aJU10B (IOPOrOBOE 3HAUYCHHME)
(5 3ansTHIA) 5 6ass10B (MakCHMaIbHOE 3HAYCHHE)
HToro no Tekyieii pabote B ceMecTpe 41-100
[IpomexxyTouHas 20  |YcTHEBIH ompoc 1o 5 6ans10B (TOpOroBO€E 3HAUCHHUE) 5-10
aTTecTanus BOMpPOCAM 3a4yeTa 10 6aa10B (MakCHMaIIbHOE 3HAYCHHUE)
(3auer) Pemenne 3amanus 5 6a/10B (TIOPOrOBOE 3HAYCHHE) 5-10
3ayeTa 10 6ans0B (MaKCUMaJIbHOE 3HAYCHHE)
HToro mo mpome:KyTo4HOIi aTTecTauu (324eTy) 10-20
OayioB

CymMmapHasi oneHka mo puciuminne: Cymma 0ajijioB TeKyIieh 1 mpoMexyTouHoi arrecramuu 51 — 100
0aJoB.
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B npomexyTouHOH aTTecTaliy OLleHKa BBICTABISETCS B BeIOMOCTh B 100-0aiibHON 1IKane u
B OyKBEHHOM dKBHBajieHTe (Tabmma 9)
Tabmuua 9 — Coornecenue 100-0annpHON MIKaIbl 1 OyKBEHHOTO SKBHBAJICHTA OLIEHKU

YpoBHU Ix3amen 3auem

Cymma nabpanmvix OCBOCHHUS Oyenka bykeennuviii bykeennwiii

bannos JVCIUTUTMHBL U 9IKBUBATIEHMN 9KEUBANEHMN

KOMIIETEHIINI

86 - 100 [TposBUHYTHII 5 OTJIMYHO

66 - 85 [ToBbIICHHBIIH 4 XOPOIIIO 3adTeHo

51 -65 [Toporosrii 3 YIOBJICTBOPUTEIILHO

0-50 [lepBbiit 2 HEYJIOBJIETBOPUTEIHHO He 3aureHo
5 MarepuajibHO-TEXHHYECKOe, MNPOrpaMMHOe H  Yy4eOHO-

METOANIECCKOC o0ecreueHue AUCHHUIIJINHBI.

5.1. YueOnas aurepatypa

OcHoBHas yyeOHas JuTeparypa

1. Casenbes, 1.B. Kypc ¢usuku (B 3 11.). Tom 1. Mexanuka. MonekynsipHas ¢usnka, Tom 2.
OnekrpuuectBo. KonebGanuss u BosHbL. BonHoBas onrtuka, Tom 3. KBanToBas onTuka. ATOMHas
¢usuka. Ousnka TBepAoro tena. Ou3mka aTOMHOTO siipa M SJIEMEHTApPHBIX YacTHI] [DIIEKTPOHHBIH
pecypc] : yue6Hoe nocobue / U.B. CaBenbeB. — DnekTpoH. naH. — Cankr-IlerepOypr : Jlans, 2018.
— 356 c. — Pexum JIOCTyTIA: https://e.lanbook.com/book/106894.,
https://e.lanbook.com/book/117715., https://e.lanbook.com/book/117716 — 3aru. ¢ 3kpaHa.

2. HuxepoB, B.A. ®usnuka. CoBpeMeHHbIN Kypc [DNeKTpoHHBIA pecypc]| : yueOHuK / B.A.
HukepoB. — DnexTpoHHBIE TEKCTOBbIE JaHHBIE. — Mocksa : JlamkoB u K, 2012. — 452 c. — Pexum
nocrtyma: http://znanium.com/bookread?2.php?book=415038 — 3aru. ¢ skpaHa.

JlonmosiHUTEIBLHAS JIUTEpaTypa

1. CagenbeB, 1.B. COopHUK BOMPOCOB M 3aja4 Mo oOmiei ¢usnke [DNeKTpOHHBINA pecypc] :
yuebHoe nocobue / .B. CaBenbeB. — DnektpoH. naH. — Cankr-IlerepOypr : Jlanb, 2018. — 292 c.
— Pexxum nocryma: https://e.lanbook.com/book/103195. — 3ari. ¢ skpaHa.

2. Uponos, N.E. 3anaun o obmieit pusuke [InexkTpoHHBINA pecypc] : yaeOHoe mocobue / N.E.
HponoB. — DnekrpoH. nan. — Mocksa : U3garensctBo "JlabopaTopus 3nanuit", 2017. — 434 c. —
Pexxum noctyma: https://e.lanbook.com/book/94101. — 3aru. ¢ skpaHa.

5.2 MaTepuajibHO-TeXHUYECKOEe U NMPOrpaMMHoOe o0ecreueHune JUCHUIINHBI.

VY4eOHble 3aHATUS 10 JUCHUILIUHE MPOoBOAATCS B yueOHbIX ayautopusx KI'TIM ®I'bOY BO
«KemI'V»:

404 YyeOHast ayTUTOPHS IS IPOBEIICHUS: Y4eOHbIii  KOpITYC

- 3aHSTUH JIEKIIMOHHOTO THIIA; Nod.

- TPYIIIOBBIX ¥ UHIUBHUYaIbHBIX KOHCYJIbTAINI;

- TEKYILEro KOHTPOJIS M IIPOMEKYTOYHOM aTTeCcTalluu. 654079
CrnenuanusupoBanHas (yueOHasi) Me0esIb: JocKa MeoBasi, Kadenpa, CTOJbI, CTYJIbSI. '
O06opynoBaHme: nepenocHoe - HOyTOyK, SKpaH, IPOEKTOP. Kemeposckast
Hcnonn3yemoe nporpammuoe obecneyenue: MSWindows (MicrosoftimaginePremium 3|o6macTsb, T.
year no cyosmieH3noHHoMy goroBopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.),
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LibreOffice (cBobomno pacnpocrpansemoe I10), fAnnexc.bpaysep (oreuectsennoe csoboaHo | HOBOKY3HEIK, —TIp-
pacnpoctpansiemoe I10).

KT MeTamnypros, A.
HuTepHer ¢ o0ecneyennem pocryna 8 JUOC.

19

502 KoMnbloTepHbIii Kjacc. Y4eOHbIil  KOpITyC
VYueOHas ayauropus (MyJIbTUMEIUINHAS) U TPOBEACHUS: Nod.

- 3aHATHH JEKIHOHHOTO THIIA;

- 3aHATHH CEMHHAPCKOTO (IPAKTHICCKOTO) TUIIA; 654079

- 3aHsTHI 1ab0PaTOPHOTO TUIIA; '

- TPYIIOBBIX U MHAWBHIYaIbHBIX KOHCYIbTAIHIL; Kemeposckast

- CaMOCTOSTEILHOMN PaboTHI; 00J1aCTh, T.

- TEKYLIET0 KOHTPOJIS M MPOMEKYTOYHON aTTECTAIIUH. HOBOKY3HELK, Ip-

CnenmnanuzupoBanHasi (yuedHasi) MefeJsIb: 0OCKa MEJIOBasi, CTOJIbI KOMIIBIOTEPHBIE, CTYJIbS.
OGopynoBaHue IJs NMpe3eHTANMH Y4eOHOT0 MaTepHalia. CmayuoHapHoe - KOMIIBIOTeEp,
9KpaH, IPOEKTOP, HAYITHUKH. 9
JlaGopaTopHoe 060pyA0BaHHe: CTAITIOHAPHOE — KOMIIBIOTEPHI st oOydaromuxcs (16 mt.).
Hcnonb3yemoe nporpammuoe obecneuenue: MSWindows (MicrosoftimaginePremium 3
year mo cyomumeH3noHHOMY noroBopy Ne 1212/KMP or 12.12.2018 r. mo 12.12.2021 t.),
LibreOffice (cBoGomno pacmpocrtpansiemoe I10), Firefox 14 (cBoGoaHO pacmpocTpaHseMoe
o), SAunexc.bpayzep (oTeuecTBeHHOE cBO0OOTHO pactpocTpaHsieMoe o),
MicrosoftVisualStudio (MicrosoftimaginePremium 3 year mo Cy0/MIIEH3MOHHOMY JOTOBOPY
Ne 1212/KMPor 12.12.2018 1. mo 12.12.2021 r.), Cpena CTaTHCTHYECKUX BBIYHCICHHN
Rv.4.0.2 (cBobGomHO pacnpocTpansemoe 110).

HuTepHer ¢ o0ecnevyennem pocryna B JUOC.

KT MeTajuypros, a.

5.3 CoBpemeHnHble npoeccuoHAIbHBIE 0a3bl JAHHBbIX U UH(OPMALMOHHbIE
CIIPABOYHbIE CUCTEMBI.

Hepeuens CIIB/l u UCC no qpucuunimae

1. HNudopmanmonnas cucrema «EanHoe 0kHO J0OCTyMa K 00pa3oBaTeIbHBIM Pecypcam» —
http://www.window.edu.ru .
2. Actpodusnueckuii nopran AFPortal.ru — http://www.afportal.ru/ .

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

6. NHble cBegeHust U (WJIN) MATEPHAJIBI

6.1. IlpumepHbIEe TeMBbI MMCbMEHHBIX YUeOHBIX PadoT

NupuBuayanbHble 3a]aHus 10 TeMaM NPAKTHYECKUX 3aHATHI (00pa3en):

1 cemecTp
No HaumenoBanue
v pasjeina, TeMbl ConeprxkaHue 3aaHus
JACITUTUTHHBI
1 Kunemamuxa u ounamuxa
11 Mexanuueckoe 1. MarepuanbHasg TOUYKa [BIKETCS TO OKPYXHOCTH DPaguycoM 2 M
JIBIDKEHIE COIJIaCHO ypaBHeHHIO S = At + Bt®, rue 4 = 8 m/c; B =-0,2 m/c®. Haiinure
CKOpPOCTbh, TAHT'CHIIMATIBHOE, HOPMAIILHOE M TIOJTHOE YCKOPEHUS B MOMEHT
BpeMeHH 3 c.
2. Ilyns mymena ¢ HavainbHOM ckopoctbio 200 m/c mog yriom 60° k
ropr3oHTy. Omnpenenure MaKCUMalIbHYIO BBICOTY IMOIBEMA, NATLHOCTDH
ToJieTa U paguyc KPUBU3HBI TPACKTOPHUH ITYJIM B €€ HAWBBICIICH TOYKE.
ConpoTHBIEHUEM BO3/TyXa MPEHEOPEYb.
1.2 YpaBHeHue 1. Iloxg meiictBuem moctostHHOM cunbl 10 H Temo aBmkercs Tak, 4TO
MIPSMOJIMHEHHOTO 3aBUCUMOCTH MPOWICHHOTO TEJIOM ITyTH OT BPEMCHHU JA€TCS YPaBHCHHEM
JIBHOKCHHS s = A+Bt+Ct’. Haiitn maccy tema, ecian mocrosmaas C = 1 w/c.
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/1

HaumenoBanue
pasmesa, TeMbI
JIUCHUIUINHEI

ConeprxaHue 3a1aHus

OnpenenuTs XapakTep JABIKEHUS Tela Mo JCHCTBUEM 3TOM CHJIBL.

2. HeGonpimomy Temy cOOOIIAIOT HAaYallbHBIA WUMIYJIbC, B PE3yJIbTaTe
Yero OHO HAYMHAET JBHUIAThCS MOCTYMATEeIhbHO, HO 0€3 TPEeHHs, BBEPX IO
HaKIIOHHOM IUIOCKOCTH €O CKopocThio 3 M/c. Ilmockocts oGpasyer c
ropu3oHToM yrou 20°. CKoJIbKO BpeMEHH TeJ0 OYET JBUTATHCSA BBEPX JIO
OCTaHOBKH?

1.3

Bropoii 3akoH
Hrrorona nis
BpalIaTeNIbHOTO U
K0J1e0aTEILHOTO
JIBYDKCHUS

1. K 06ony omHOpOaHOTO nricka paguycoM 0,2 M mpHIIoKeHa TOCTOSHHAS
kacatenbHas cuia 98,1 H. Ilpu Bpamenun Ha OUCK ACUCTBYET MOMEHT
cun Ttpenust 4,9 H-m. [luck Bpamjaercss ¢ TMOCTOSHHBIM —YTJIIOBBIM
yekopennem 100 ¢ 2. Haiinre Maccy amcka.

2. K nortonky TpamMBaliHOrO BaroHa TMOJBEIICH Ha HHUTH IIapHK. Barow,
JBUTasICh PAaBHOMEPHO, Haval TOPMO3UTHCS U €r0 CKOPOCTh M3MEHHUIIACH
3a Bpems 3 ¢ oT 18 km/4 10 6 kM/4. Ha Kako#l yros OTKIOHUTCS MPU 3TOM
HUTH C IIapUKOM depe3 1 ¢ mociie Hadanma TopMoxkeHus? [[Brmkenne npu
TOPMOKCHHU CYUTATHh PaBHONICPECMCHHLIM.

2. MoJsiekyasipHasi pU3MKa M TEPMOJAMHAMHUKA

1

MKT u mepmoounamuxa 2a306

11

OcHOBHBIE
ypaBHeHust MKT
ra3oB

1. bammorn emkocthio 50 1 3amoiHEH KuciIopoaoM. TemmepaTypa
kuciopoaa 300 K. Korna yacts kucimopoaa u3pacxoa0oBaly, HaBICHUE B
6amtone noHusmwiock Ha 200 k[la. Onpenenuts Maccy U3pacxoA0BaHHOTO
kuciopoza. [Iponece cuurars H30TEPMUIECKIM.

2. bamnon BMectumocthio 10 1 comepkut BOAOpon Maccod 1 T.
Onpeenure CPeIHION UIMHY CBOOOHOT0 Tpodera MOJICKYI.

1.2

3aKoHBI
TEPMOJTUHAMUKH

1. Ilpu wu30TEpMHUYECKOM paACHIMPEHHH OJHOTO MOJIA KHCIOpOJa,
umesiiero temmnepatypy 300 K, raz mormorun temmoty 2 k/x. Bo
CKOJIBKO Pa3 yBEIMUMIICS 00beM ra3a?

2. T'az coseprraer nuki Kapro. Pabota M30TepMHUYECKOr0 pacHIMpEHUS
raza 5 JIx. Onpepenure paboTy H30TEPMUUYECKOTO CXKATHS, €CIH
tepmuueckuit KIJI nukna 0,2.

Inekmpoounamurka

HanpsixkeHHOCTD 1
MOTEHIHAI
3IEKTPUUECKOTO
noJs

1. HampsbkeHHOCTh OJJTHOPOJIHOTO AJIEKTPUYECKOro moisi paBHa 120 B/wm.
Onpenennutes pa3HOCTh MOTEHIMAIOB MEXAY STOW TOYKOM W Jpyrow,
Jexane Ha TOW e CWIOBOM JMHUM U OTCTOSLIEH OT mepBOM Ha
paccrossHUU 1 MM.

2. DnextpoH ¢ aHepruei 400 5B (B O€CKOHEYHOCTH) ABHKETCS BIOJb
CWJIOBOM JIMHMM 10 HAIPaBJICHUI0 K ITOBEPXHOCTH METAJNIMYECKON
3apspkeHHON ceprr pammycom 0,1 M. Omnpemenuth MUHUMAILHOE
paccTosiHue, Ha KOTOPOe MPUOIU3UTCS IEKTPOH K MOBEPXHOCTH CPEpHI,
eci 3apsiz ee pasen —10 ° K.

1.2

Kongencaropsr

1. [lnockwii KOHJEHCATOP COCTOMT W3 JBYX IUIACTHH, Pa3AelICHHBIX
creksioM (e=7). Kakoe naBieHme MpoU3BOMAT TUIACTUHBI HA CTEKIIO TTepe]
po0oeM, €CJIM HAIPSDKEHHOCTh AJIEKTPUYECKOIo MOJIs IMepe Mmpodoem
pasHa 30 MB/m?

2. JIBa koHaeHcaTtopa eMKOCThIO 3 MKD u 6 MK®D COeaUHEHBI MEXIy
coboii mapayenpHO U mojcoenuHeHsl k 0atapee ¢ IJC pasuoit 120 B.
Onpenenuts 3apsa KaXIOro KOHIEHCATOpa M Pa3HOCTh IOTEHIMAJIOB
MEXTy OOKJIaJIKaMHU.

1.3

3aKOHEBI
IIOCTOSTHHOT'O TOKa

1. BJIC 6arapeun 80 B, BHyTpeHHEE conporuBieHre 5 OM. BHenHss 11enb
notpebser momrHOCTh 100 BT, OmnpenmenuTs cmily TOKa B IIENH,
HampsDKEHUE, TMOJ  KOTOPBIM  HAaxXOJWTCS  BHEIIHAS  Ielb, e¢
COIIPOTHBIICHHE.

2. B snekTponuTHueckoil BaHHE Yepe3 pacTBop mpornen 3apsa 193 kKo
[Tpu 3TOM Ha KaTOJE BBIJCIUIICS METAIUT KOJHUYECTBOM BEIIECTBa 1 MOJIb.
OnpeenuTh BAICHTHOCTh METAJLIA,
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No HaumenoBanue
i paszena, TeMBI Copeprxanre 3aJaHus
JUCTIATITAHBI

2 Maznemusm

2.1 HeticTBre 1. ITo nByM ATMHHBIM NapajieabHBIM IPOBOJHUKAM TEKYT B OIMHAKOBBIX
MarHUTHOTO IOJISl HA | HANpaBJICHUSIX TOKH, npuueM |; = 2 |,. PaccTosiHre Mexay HUMHU PaBHO
3apsasl U 10 cm. OmnpenenuTh MOJOKEHHE TOYEK, B KOTOPBHIX BEKTOP HWHIYKITUH
MPOBOJHHUKH C MarHUTHOTO IOJISl paBeH HYJIO.

TOKOM 2. IIpoToH BIeTeNn B OJHOPOJHOE MarHUTHOE mojie moj yriom 30° k
HaIIpaBJICHUIO IOJIA U ABWXKETCS MO CIUpANH, paguyc Kotopou 1,5 cm.
Nunyxuusa marautHoro monst 0,1 Tn. HailTh KMHETHUYECKYI0 SHEPIHUIo
MPOTOHA.

2.2 SIBnenmne 1. Conmenonn comepxkut 800 ButkoB. Ilpm cmire Toka 1 A MarHWTHBIN
anekTpoMarauTHo | motok 0,1 MBO6. OmnpenenuTs SHEPTHIO MAarHUTHOTO IIOJISI COJICHOWIA,
UHAYKIIUA CCPACYHUK BBIIIOJIHCH W3 HEMAIrHUTHOI'O Marc€purajia, a MaroHuTHOC II0JIC

BO BCEM 00BEME OHOPOIHO.

2. KonebarenbHBIN KOHTYP COAEPKHUT KOHIIEHCaTopa eMKOcThio 80 md u
KaTylWKy MHOYKTUBHOCTBIO 0,5 MI'H. Omnpenenuts MakCUMajabHYHO CHITY
ToKa oOKiIagKax kKoHzaeHcaropa pasHa 300 B. CompoTuBieHreM KOHTYpa
IpeHe0peyb.

3anaHus TeCcTa O TeMaM MPAKTHYeCKHUX 3aHATHH (00pa3en):
1 cemecTp
1 | Mexanuka

1. Haiigure cpenHIO0 IUNIOTHOCTH IJIAHETHI, Y KOTOPOH Ha 3KBAaTOPE MPY>KUHHBIE BECHI [TOKA3bIBAIOT BEC Tea Ha
10% menbnii, yem Ha nosroce. CyTKU Ha IUIaHETE COCTABIAIOT 24 4.

2. Tlocne BBICTpeENa NaNbHOCTh TOJIETa CHapsiia B 2 pa3a 0oJbllie MAaKCUMaIbHOH BBICOTHL. VIMIyNbe cHapsija B
HadanbHOHW Touke Tpaekropuu 1000 kr-m/c. Onpepennurte UMITYJIBC CHapsia B BBICIICH TOYKE TPACKTOPHUHU.
ComnpoTHBIIEHHEM BO3/lyXa MIpeHeOpeyb.

2 | MKT u TepMOIMHAMHMKA Ta30B, sKUIAKOCTEH H TBEPAbIX TeJ

1. Ompenenure MIOTHOCTH CMECH Ta3oB, cojepxaried Bogopod 4 rpamma M Kuciaopon 32 rpaMma INpU
temneparype 7 °C u nasiennu 10° Ia.

2. B xomonuipHHKE 3a CYTKH M3 BOJBI Maccoil 2 Kr, B3sATOW mpu Temmepatype 293 K, oOpasyercs nem npu
temmeparype 271 K. Hackompko Harpeetcs BO3gyX B KoMHaTe obbeMoMm 30 M° 3a Bpemst 4 9 pabGoThl
XOJIOWIIbHUKA? YielabHas TEIUIOEMKOCTh Bo3ayxa mpu mnocrtosHHOM o0beme 700 JDx/(kr-K). Cuutath
XOJIOMWIBHUK UACAJILHON TEIUIOBOU MAIIMHOM.

3 | JICKTPOMATrHETH3M

1. Y4acTok 1enu coCTOUT X TPEX MOCIEN0BATEIbHO COEMHEHHBIX PE3UCTOPOB ¢ conpoTuBiaeHusIME 10 Om, 20
Om u 30 Om. KakuM OMKHO OBITH COIPOTHBIICHHE YETBEPTOTO PE3UCTOpa, AOOABIEHHOIO B 3TOT Y4acTOK
MOCJIEI0BATENFHO K TIEPBBIM TPEM, YTOOBI CYMMAapHOE BbIJICIIEHUE TEIJIOTH! YBEIHYHIIOCH B 2 pa3a?

2. JIBe 4acCTHIIbI, MMEIOIINE OTHOIIEHNE 3apsaa0B 1/4 U oTHOIIIEHHE Mace 2, BIETENN B OJHOPOIHOE MAarHUTHOE
MoJie TEPIEeHANKYISIPHO €ro JHMHUSAM WHAYKIUH W IBWXKYTCS TO OKpyXHOCTsAM. OmpeaenuTe OTHOLICHHE
paAnyCcOB TPAEKTOPHUH YAaCTHL], €CIIM OTHOIIEHUE X CKOpoCTeH 2.

4 | OnTHKa H KBAHTOBAasi MEXaHHKA

1. PaccTosiHue OT COOMpArOIeH JTUH3bI 10 N300paKeHUs ITpeaMeTa B 3 pa3a Oouiblie ee HOKYCHOIO PacCTOSIHUS.
YeMy paBHO OTHOIIIEHHE BHICOTHI M300paKEHUS K BBICOTE TIpeamMeTa?

2. Ilpu mepexone atoMa BOAOPOJAA M3 BTOPOTO U TPETHEro BO30YXKIEHHOI'O COCTOSIHHS B OCHOBHOE IEpPBOE
n3Iy4aroTcs: GoTOHbI, cooTBeTcTBYIoMe JnmrHaMm BoiH 0,120 mxm u 0,102 mMxm. Onpenenute AAMHY BOJHEI
M3ITy4YeHHs aTOMa BOAOPOA MPH MEPEX0/Ie ero U3 TPEThEro BO30YXKAESHHOTO COCTOSTHHSI BO BTOPOE.

6.2. IlpumepHbIe BONPOCHI U 3aIaHus / 321a4H VISl IPOMEKYTOYHOM aTTeCTAllMU

1 cemecTp
Ta6muma 9.1 - [IpumepHbIe TEOPETHUECKUE BOTIPOCHI M MPAKTUYECKUE 33]1a49H K 3a4€Ty

Paznensl u TemMbl [IpumepHbIe TEOPETHUYECKHE

BOIPOCHL

[IpumepHBIe TpaKTHYECKUE 3a/1a4H
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PaBZLCJ’IBI 1 TCMbI

[TpumepHBIe TEOpETHYECKHE
BOIIPOCHI

HpI/IMepHLIG MPAKTUYCCKUC 3aJaUn

1. Kitaccuueckast MeXaHHKA

1.1 Kunemaruka

1. KunemaTtnueckue
XapaKTEPUCTUKU: TPACKTOPHS,
yTh, IEPEMELLIEHUE, CKOPOCT,
YCKOpEHHE.

2. JIBmxeHre MaTepraabHON
TOYKH MO OKPYKHOCTH. CBA3b
MEKIy JTUHEHHBIMU U
YTJIOBBIMH XapaKTEPUCTUKAMHU.

1. CrobomnO magaroree 0e3 HaYaTbHOW CKOPOCTH
TEJIO B MOCJEIHIOI CeKyHy MaAeHHs Ipouuio 2/3
cBoero myTu S. Kakoit myTs npoiiner teno?

2. JIuneliHasi CKOpOCTh TOYEK OKPYKHOCTH
Bpallaroerocs AUCKa paBHa Vi=3M/c, a TOUeK,
HaxoAAUIMXCs Ha paccTosiHuM |=10 cm Onmke k
ocH BpameHus, V,=2 M/c. CKOJIEKO 000pOTOB
JIENIAeT JUCK B MUHYTY?

1.2. lunamuka

1. JIpm>keHue Mpy HATHYUU
TpEHUSL.

2. Vrpyrue CHibl: BUIIbI
yIpYrux aeopMaiiii, 3aKoH
I'yka.

1. Ha ropusoHTanbHOM JOCKE JIexKHT Tpy3. Kakoe
YCKOPEHHUE B TOPU30HTAIBHOM HalpPaBICHUH
CJIelyeT COOOIUTh TOCKE, YTOOBI TPY3
cockoib3nya ¢ Hee? KoadhduimeHT TpeHus: Mex Iy
nmockoit u rpysom k=0,2.

2. CranbpHas IPOBOJIOKA BBIAEPKUBACT TPY3 C
maccoii 10 450 kr. C kakuM HauOOJbIINM
YCKOpEHHEM MOKHO MOJHUMATh Ipy3 M=400 kr,
MTO/IBEIIICHHBII Ha ATOM MPOBOJIOKE, YTOOBI OHA HE
obopBaace?

1.3. 3aKoHBbI
COXpaHCHUS B
MEXaHUKE

1. Cuna v umnynbc. 3aKOH
COXpaHCHI/IH I/IMHyﬂbca.
2. Pabora cuibsl 1 MOIIIHOCTb.

1. [Taparomuii BEpTUKAILHO MIAPUK MACCOU
m=200 r yaapuiicsi 06 1oj co CKOpOCThIO V=5 m/c
U MONPBITHYI Ha BeICOTY h=46 cMm. UeMy paBHO
u3MeHeHHe 0p KOIMYecTBa IBIKCHHS [IIapUKa [PH
yaape?

2. Kakyro paboTy coBepUIHII MaTbuUK, CTOSIIHIA
Ha TJIaJIKOM JIbJly, COOOIINB CaHKaM Ha4aJIbHYIO
CKOpOCTh V1=4 M/C OTHOCHUTEIHHO JIb/Ia, €CITH
Macca caHok M;= 4 kr, a Macca MabunkKa m,=20
kr? TpeHueM o Jiest osI036eB CAHOK M HOT
MaJIFYHKa MOYHO IPEeHEOpeYb.

2. MounekynsipHasi pu3HKa ¥ TEPMOJIMHAMUKA

2.1. MKT u
TEpPMOIMHAMUKA Ta30B

1. UneanbHbId Ta3. YpaBHEHHE
COCTOSIHHS UJeaTbHOTO Ta3a.
OCHOBHBIE TA30BBIE 3aKOHBI.

2. TepmoarHaMHu4IecKue
cucTeMbl. BHyTpeHHss sHEepTrUs
cucrembl. Pabora u Teruiora.
TennoeMKoCTh ra3os.

1. Ompenenute TemMmepaTypy rasa, €Ciii CpeIHss
KUHETHYECKask YHEPTHsl IOCTYNATeIbHOTO
JBIKEHHS €ro MOJIeKyT pasHa 2,07-107%" k.

2. Coepmas nukin KapHo, ra3 oTaan oxmaajnTeto
2/3 TENIOTHI, MOIyYeHHOW OT HarpeBaTersl.
Onpexenure TeMIepaTypy OXJIaJUTENs, €CIH
TeMneparypa Harpesarens T;=245 K.

2.2. MKT u
TEPMOJIUHAMUKA
JKUJIKOCTEHN U TBEPIBIX
Tl

1. Ctpoenmue u cBoiicTBa
xuakocteil. [loBepxHOCTHOE
HATSDKCHHE.

2. Kimaccuduxanus mo tumy
KPUCTAUIMYECKUX CTPYKTYp U
THUITY CBA3EH.

1. Ha ckoi1pKO paBHOBECHOE J1aBJIICHUE [
BO3/lyXa BHYTPH MBUIBHOTO ITY3bIPs OOJIBIIIE
aTMoc(hepHOro JaBICHUS, €CIIU JUAMETP
ny3eipst 0=5 Mm?

2. Haiinure miIoTHOCTh p KpUcTailiia HeoHa (Tipu
20 K), ecmu M3BECTHO, YTO €T0 pelIeTka
TpaHeleHTPUPOBaHHAS KyOHMUECKON CHHTOHUH.
ITocTosiHHAs pelIeTKH IIPU TOH K€ TeMIepaType
paBHa 0,452 HM™.

3. DneKkTpoMarHeTu3M

3.1.
DIEeKTpOMarHeTH3M

1. IToTenmuan
3JIEKTPOCTATUYECKOIO OIS,
CBsi3b MEKY HAPSHKEHHOCTHIO
H HOTEHIINATIOM
3JIEKTPOCTATHYECKOI'O TIOJISL.

2. Pabora u MOIIIHOCTH

1. Bo ckombKO pa3 OyayT OTJINYATHCS CHITBI
B3aUMOJIEHCTBUS JBYX TOUEUHBIX 3aps1/l0B, €CIIU
OHHU OyIyT HAXOJUTHCS B BOAE WM BO3IyXE Ha
paccTosiHuM I =5 cM JIpyT Ha apyra?

2. Hatitn koamaectBo TemioTsr Q,
BBIJICJISIIONICHCS] B €MHUIYY BPEMEHH B CTUHHLIE
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PaBZLCJ’IBI 1 TCMbI

[TpumepHBIe TEOpETHYECKHE
BOIIPOCHI

HpI/IMepHLIG MPAKTUYCCKUC 3aJaUn

MTOCTOSTHHOT'O AJIEKTPUIECKOTO
Toka. 3akoH Jxoyns—JIeHna.

00BeMa METHOTO IPOBOIA MPH IIOTHOCTH TOKA |
2
=300 kA/M

3.3. Maruerusm

1. JleiicTBUE NEKTPUUYECKUX U
MAarHUTHBIX NOJIEH Ha
JBVDKYIIAECS 3apsibl.

2. DneKTpoMarHuTHas
nHAYKIYA. 3akoH JleHna.

1. KonpeHcarop 1 KaTylika cOeTUHEHBI
[0CJIe0BaTeNbHO. IHAYKTUBHOCTD KaTYIIKH
pasua L =0,01 T'n. IIpu kaxoii emxoctu C
KOHJIeHcaTopa Tok yactorol v =1 kg Oyner
MaKCUMaJIbHBIM?

2. B 07IHOpOJTHOM MAarHUTHOM I10JIC C WHITyKIHEH
B =0,1 Tx aBmwxercst mpoBOAHUK JauHOM | =10 cm.
CKOpOCTb ABMKEHHUS IPOBOAHUKA V =15 M/c 1
HaIpaBJieHa NEePIEHINKYSIPHO K MATHUTHOMY
nonto. Haiinure nHAYHIHPOBAaHHYIO B IPOBOJAHUKE
OJC.

4. OnTrKa ¥ KBaHTOBAs

PU3HKaA

4.1. Onruka

1. Ipwunamun [rolirenca-
Openens. 3oub1 Openens.
Hudpaxuus Openes.

2. DneKTpoHHAas TeOpus
JHUCIIEPCUH.

1. Ha mudpakimioHHYIO PEmIeTKy, UMEIOIIYIO
nepuoj d=4 MKM, HOPMaJIbHO MaJaeT
MOHOXpOMATH4YCCKas BOJIHA. OHCHI/ITB JJIAHY
BOJIHBI A, €CII YTOJI MEKAY CIIEKTPaMHU BTOPOTO U
TpeThero mopsaakoB a=2°30". Yrisl OTKJIOHECHUS
CUHTATh MaJIbIMU.

2. Ilpeamet HaxoauTCst Ha pacctossHud d;=6,1 MM
0T 00BEKTHBA MUKpOCKOMa. [ 1aBHOE OKyCcHOE
paccrosiaue okysipa F,=1,25 cm. Onpenennuts
ri1aBHOE (POKYCHOE paccTosiHue 00bheKTHBa Fi,
€CJTM MUKPOCKOTI faeT yBennuenue k=1200 pas.

4.2. KBanrtoBas
MEXaHUKA

1. PagnoakTHBHOCTE. 3aKOH
PaaroaKTHBHOTO pacmaja.
2. laBnenue cBeta. P et
KomnTona.

1. 13 xax10ro MHJIJIMOHA aTOMOB
PaMOaKTUBHOTO U30TOIA KAXKIYIO CEKYHIY
pacnagaetcs 200 aromoB. Onpenenure nepuos
nosypacnazna I’ u3orona.

2. Haiit 9acTOTy CBETa, BHIPHIBAOIIIETO C
MOBEPXHOCTH METaJlJIa 3JIEKTPOHBI, TIOJTHOCTHIO
3a/Iep KUBAIOIHECS 0OpaTHHIM MTOTSHITHAIOM B 3
B. ®oro3ddexT y aToro Merania HaYMHACTCS TIPU
qacTOTE MaJarolIero cBera B 6- 10% ¢t Haitigure
paboTy BBIX0J1a DJICKTPOHA M3 STOTO METaJljIa.

CocraButens (1): AnToHeHKO A.U., nonent kapenpst MOMM

(Pamunus, unuyuanel u 0ondxcnocms npenooasamens (ei))
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