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AHHOTaHI/ISI K JUCHUIIIINHEC

Hazeanue oucuyunnunot

dusuka

Hanpaenenue (cneyuanvnocms)
n0020MoBKU

09.03.01 MadopmaTrka 1 BEIYUCIUTEIbHAS TEXHAKA

Hanpagnennocma
(npoghunv/npocpamma/cneyuanuzayus)

ABTOMaTH3UPOBAHHbIE CUCTEMBI 00pabOTKU MH(OPMAITUU U
yIpaBICHUS

Mecmo oucuunnunbl

Oo6s3aTenbHas 9acth broka 1. JucuuranHb! (MOTYIIH )

Tpyooemkocmo (3.e. / uacwt)

93.e./324 gaca

Llenv uzyuenusn oucyuniumot

Lenpt0 OCBOEHUS NUCLMILIMHBI SIBISACTCS H3y4CHHUE IMPHUPOJIBI
gepe3  sA3bIK  (U3MUECKMX ~ Mojeneil;  (¢opMHpoBaHHE
KOHCTPYKTUBHOTO MBIIUICHUS B JI000H cepe AesaTenbHOCTH,
UCHOJNB3ysd Kak MpooOpa3  METOAOJIOTHIO  COBPEMEHHOTO
(hU3HUECKOTO 3HAHUS

Komnemenuyuu, popmupyemoie 6
pesyivmame 0C60eHUs OUCHURTUHDL

OIIK-1. CnocobeH TPUMEHSTH ECTECTBEHHOHAYYHBIC
o0IIenH)XeHEPHbIE 3HAHHS, METO/Ibl MATEMAaTHUYECKOT'0 aHAIHN3a U
MOJICIIMPOBAHUS, TEOPETUUIECKOTO HKCIEPUMEHTAIBHOTO
UCCIIeJ0BaHMs B IPO()EeCCHOHANBHON AEATEIbHOCTH.

u

u

Cooepircanue oucuyunaunot (0CHOGHbBIE
paszoensvl u memut)

dusnueckrue OCHOBEI MEXAHHUKH.

MexaHudecKkre KOJIe0aHust U BOJIHBI.

OCHOBBI MOJIEKYJISIPHON (PU3UKU U TEPMOJIUHAMUKH.
DNEeKTPUYECTBO.
KoJeOaHus U BOJHBL.

DNeKTpOMarHeTu3M.  DJIEKTPOMarHUTHBIE
Ontuka. KBaHTOBBIE CBOICTBA U3ITyUEHHUS.

DneMeHThl KBAHTOBOM MEXaHHUKH M aTOMHOM (U3HUKH. DJIEMEHTBI
KBaHTOBOU (hM3HUKHU TBEPAOTO TEa.

OneMeHTsl GU3UKY s/1pa U JIEMEHTapHBIX YaCTHII.

Dopma npomexcymounoi
ammecmayuu

3auer (3cem.) / Dk3ameHn (4 cem.)




1. Heau u 3axa4u JUCHUNINHBI:

Llesb10 OCBOEHUS TUCHMILUIMHBI SBISETCA N3y4EHHE IPUPOIBI Uepes3 S3bIK (PU3NUECKUX MOJIETICH;
(dbopMUpOBaHHE KOHCTPYKTHUBHOTO MBINUICHHUS] B JI000H cdepe AesTeNbHOCTH, HCIONb3yd Kak
poodpa3 METOI0JIOTUIO COBPEMEHHOTO (PM3UYECKOTO 3HAHUS.

3agaum JTUCIHUILINHGL:
—  H3y4YeHHEe OCHOBHBIX (PM3UYECCKUX SBJICHUN;

- OBJIaACHUEC (byHﬂaMeHTaJ'IBHBIMI/I IIOHATHUAMHU, 3aKOHAMH M TCOPUAMU (1)I/ISI/IKI/I, a TakKiKeC
METOJaMU (bI/ISI/ILIeCKOFO HCCIICOOBaHUA,

— OBJAJCHHE MpPHEMaMH M METOJAaMH PEIICHHUS THUIIOBBIX 33/a4 M3 Pa3IMYHBIX oOiacTen
buzuku;

—  (opmupoBaHUE HABBIKOB MTPOBEACHUS (PU3NIECKOTO HIKCIICPUMEHTA;

—  YMEHHUS BBIJICIUTh KOHKPETHOE (PU3NYECKOE COJEep>KaHUE B MPHUKIAIHBIX 3a7adax Oyayuieit
NESITEIbHOCTH.

2. Inanupyemsble pe3yJbTaThbl 00y4eHHs

B pPeE3yjbTaTe OCBOCHUA AUCHUIUINHBL Y CTYACHTA JOJI?KHBI OBITE C(i)OpMI/IpOBaHLI

3HaHI/Ifl, npnoﬁpeTaeMble B X0/1€ OCBOCHUSA NUCIHHUITJINHBbI

Ne 3Hanusn
n/m 3
1. byHaaMeHTaIbHbIE 3aKOHBI TIPUPO/IBI, OCHOBHBIE (PH3MUECKUE 3aKOHBI U X CMBICIT
2. OCHOBHBIC (PM3NYECKHE BETUUMHBI U (PU3NUYECKHE KOHCTAHTBI, X OINpe/ieIeHUe, CMbICI,
CHOCOOBI U €AUHHIIBI UX U3MEPEHHUS
3. METO/Ibl PEIIEHUSI TEOPETUUECKUX U SKCIIEPUMEHTANIBHBIX 3a7a4
4. Ha3Ha4YeHHE U MPUHIIUIIBI JeHCTBUS BaXKHEUIIUX (pU3nUecKkux npubopoB

YMeHI/Iﬂ, npuoﬁpeTaeMLIe B X0J€ 0CBOCHHUS TUCHUIIJINHBI

Ne n/m YmMmenus

1. BBISIBJISITH  (PU3MYECKYIO CYIIHOCTH MpoOjeM, BO3HUKAIOIIUX B XoAe Oyaymiei
poEeCCHOHAIBHON JEATEHHOCTH

2. 3aIMIMCbIBaTb OCHOBHBIC 3aKOHBI U YPABHCHUS IJIA (1)H31/I‘-I€CKI/IX BCJIIMYHH B CUCTEMEC CH H
NPpUMCHATh HUX Ui PCIICHHUA 3ada4 TCEOPCTUYCCKOIO, OJSKCICPUMCHTAJIBHOIO U
MMPUKJIAAHOT'0 XapaKTepa

3. pabotath ¢ mpubopamMu U 000PYAOBAaHHEM COBPEMEHHOM (pr3nyeckoit 1abopatopuu

4. UCIIONIb30BAaTh  pPa3/IMYHbIE METOAMKM  (PU3MYECKHMX U3MEpeHH u  00paboTku
9KCIIEPUMEHTAIBHBIX JTaHHBIX

5. HCIIOJB30BaTh METOAbI aACKBATHOT'O (1)I/I3I/I‘-ICCKOFO U MaTCMAaTUYCCKOI'0 MOACIINPOBAHUA,
a TaKXC TNPUMCHATL MCTOAbL (I)I/I3I/IKO-MaTeMaTI/I‘ICCKOl“O dHaJIM3a K PpPCHICHUIO
KOHKPCTHBIX CCTCCTBCHHOHAYYHBIX U TCXHUYCCKUX Hp06JICM

6. 0OBSACHATH OCHOBHBIE HA0JI0/1aeMble TPUPOIHBIE U TEXHOT€HHbIE SIBICHUS U 3P(PEKTHI C
Mo3ulMid PyHIaMEHTATBHBIX (PU3NYECKUX B3aUMOICUCTBUI




HaBbiku, npuodperaemMblie B X01€ OCBOCHUS TUCIHILINHBI

Ne
HaBbiknu
n/n
1. MPUMEHEHUSI OCHOBHBIX METOJOB MW TIIOJYyYEHHBIX 0a30BbIX 3HAHWHA MJIA PEIICHUS
MPUKJIaJAHBIX 3a7a4
2. 00BsICHEHHS HAOI01aeMbIX (DU3UYECKUX SIBJICHUH M 3aKOHOMEPHOCTEH
3. paboTbl C OCHOBHBIMH (DM3WYECKMMHU MNPHOOpaMH, BBINOJHEHUS (PU3HUECKUX
HKCIIEPUMEHTOB U OIIEHUBAHUS UX PE3YJIbTATOB
4, (GU3UYECKOTO MOJEIMPOBAHMS Il  pelIeHUs NPHUKIAAHBIX 3adad B Oymymien
po¢eCCHOHAIBHON JEATENHHOCTH
KoMnerennun, npuodperaemMbie B X0/1€ OCBOCHUS JUCIHILJIMHBI
KoMnerennun HNupnkatopsl 3Hanus YMmenust HaBbiku
OIIK-1 Cnoco6Gen mpu-| OIIK-1.1  3HaTe: ocHOBEI MaTemaTuky, | 1-—4 1,2 2
MEHSTh €CTEeCTBEHOHA- (I)I/ISI/IKI/I, BBIYUCIUTEIHLHON TCXHUKHN )5
yuHBIE U OOmenHKe- | TPOrPAMMUPOBAHNA
HEpHBIE 3HAHHUSI, METO-
p ’ OIIK-1.2 VYwmeTh: pemarb CTaHAAPTHBIC 3,4 1-6 1,4
IBl  MaTeMaTHYSCKOIr'o
npodeccHoHabHbIE 3aJa4k C TIPHMEHEHHEM
aHajnsa n MOHeHHPOBa- eCTeCTBCHHOHay‘IHBIX nu O6H_[C'I/IH)KCH€pHLIX
HUs, TCOPCTUICCKOTO M| spapyii, MeTONOB MATEMATHYECKOTO aHAIH3a
HCCIICAOBAHUS B
podeCCHOHANBHOI OIIK-1.3 Bnanets: HaBbIKAMU 3,4 15 1-4
TEOPETHYECKOTO M DKCIIEPUMEHTAIBHOIO
JIeSITCIIbHOCTH.
HCCIICIOBAHUS 00BEKTOB
po(heCCUOHAIBHOM JIeATENbHOCTH

3. MecTo nucuuminnel B cTpykrype OOII:

JlucuuniamHa OTHOCUTCS K 00si3arenbHoM yactu brioka 1 «/luctunmunst (Moaynu)y». Jucuumimnna
n3ydaercs Ha 1,2 xypc B 2,3 cemecTp.

N3yuenue

M3y4YeHUU TUCHUTUINH: ¢u3nKa (cpennee (mosHoe) odiee oOpazoBaHue).

JAUCIHUITIIMHBI 6a3preTc;I Ha 3HAaHUAX, YMCHHAX W HABBIKAX, IMOJYYCHHBIX IIPpH

[lepeueHp mocnenyrOmMuUX AUCHUILINH (MOLYJIEH), 1711 KOTOPBIX HEOOXOAMMBI 3HAHHS, YMEHUS U
HaBbIKU, GOpMUpPYEMBbIE JaHHON y4eOHON AUCHUIUIMHON (MOYJIeM): DIIeKTPOTEXHUKA.




4. CTpPyKTYypa H cofep:KaHue JUCHUNINHBI

4.1. CTpyKTYypa QM CHUATINHBI

2 =
O — 2o £ Pacnipeesenue TPy10eMKOCTH
. ® 5| < | pasageaa (B yacax) mo BUIAM
Ne ®opMa NPOMEKYTOUHOIH E . Conepskanue
o 8 2 y4e0HOii padoThI .
n/ aTTecTanun 5 © CaMOCTOATENBLHON PadoThI
S8 KOHTaKTHas CPC
(mo cemecTpam) 2] mc | p | ma6 | KUA
1 2 3 4 5 6 7 8 9 10
[11, [3]. [5]
Du3NYECKUEe OCHOBBI Iozroronka k samure
1. :
MEXaHHKH. 48 | 2 | 4| 2| 4 38 #a0opaTopHEIX pador;
MOATOTOBKA K MIPAKTUIECKIM
Kosne6anus u BosHbI 3aHATHAM, IOATOTOBKA K
KoJokBuyMmy Nel
2 [11, [3] .[5]
OCHOBBI MOJICKYJISIPHOM HoarotoBka K sauprre
2. yp 47,5 05| 2 2 43 1abopaToOpHBIX padoT;
(UBUKY U TEPMOIUHAMHUKHU
MOATOTOBKA K MIPAKTUIECKUM
3aHATUAM
2 [1-3], [5]
3. | DJIEeKTpUIECTBO 46,5 15 2 | - 43 IMoaroToska K
MPaKTUICCKUM 3aHATUAM
2 [1-3]
3aueT 2 - | - - 0,3 | 1,7 |3auer npoBoauTcs B YCTHOM
(hopme o OmreTam
2
Hroro 3a 2 cemecTp: 144 6 |6 6 (03 |1257
[1-3], [5]
IToaroroBka k 3amure
4. [DEeKTpOMarHeTu3M 385 |3 (151 |2 34 n1a60paTopHOit paboThI;
MOJTOTOBKA K TPAKTUIECKUM
3aHATUAM
[1-3], [5]
IToaroroBka k 3amure
. JICKTPOMArHuTHBHIC KOJICOaHUA 1 :
5. [97eKTpo e Koned s |3 05 |05 | 2 31 71a60paToOpHOii PabOTHI;
1 BOJIHBI MOJTOTOBKA K TPAKTUIECKUM
3aHSTUSIM; TIOATOTOBKA K
KOJTOKBHYyMY No2
Onrrka. KBanrosas npupona (11, [4]. [5]
6. 3Ty deHIS 34 3 |2 1 - 31 TToaroroBska k
NPaKTHYECKUM 3aHSTHSIM
JJIeMEHThI KBAHTOBOM (DH3HKH (1], [4]. [3]
7. laToMOB, MOJIeKy1 1 TBepabIX  |335 | 3 (15 [ 1 | - 31 Ionroroska K
NPaKTHYECKUM 3aHSTHSIM
TCJI
DiieMeHTHI (PU3UKH ATOMHOTO (11, [4]. [5]
8. S11pa U IEMEHTAPHBIX YACTHI 31 3 (05 (05 | - 30 [5] HoaroToBka k
NPaKTHYECKUM 3aHSTHSIM
[1-4]
3
SK3aMeH 9 0.4 8.6 3K3a1v£eH MPOBOIUTCS B
ycTHoit hopme 1o Ouie-
Tam
Toro 3a 3 cemecTp 180 6 |4 4 (04 | 1656
Beero 324 B4 |12 |10 |10 |0,7 |2913




4.2. Conep:xanue pa3iejioB Kypca

Pa3zngen qnucuMnnHbI

Koawbl
KOMIIETEHIIMH U
HHIUKATOPOB

3Hanua

YmMmenust

HaBbixku

®DopmMa TeKylLIero
KOHTPOJIS

du3ndecKre 0OCHOBBI
MEXaHUKH.
Mexannueckue
KOJIeOaHUs U BOJIHEI

OIIK-1.1,1.2,1.3

1-5

1-6

1-4

3amuTa 1a60paTOPHBIX
pabot

OIIK-1.1,1.2,1.3

1,2,3,5

1,2,56

1,24

Pabota Ha
NPaKTUYECKUX 3aHs-
TUAX: QPOHTAIHHBII
OIIPOC MO PEIICHUIO

JOMAITHUX 33/1a4.

OIIK-1.1

Komnoxsuym Nel

OCHOBBI  MOJIEKYISIPHOH
¢bu3ukn u
TEPMOIMHAMHUKH

OIIK-1.1,1.2,1.3

e
gl o

3amura mabopaTopHOU
paboTsI

OIIK-1.1,1.2,1.3

1,2,3,5

Pabora Ha
NPaKTUYECKUX 3aHs-
TUSIX: ppOHTANBHBII
OIIPOC IO PEIICHHIO

JOMAIITHHX 3a/1a4.

DNEKTPUUECTBO

OIIK-1.1,1.2,1.3

1,2,3,5

1,2,56

1,2,4

Pabora Ha
MPaKTHYECKUX 3aHS-
TUSIX: (ppOHTANBHBIN
OMPOC TI0 PEIICHUIO

JIOMAIIHUX 3a71a4.

DNeKTpOMarHeTu3m

OIIK-1.1,1.2,1.3

3amuTa 1ab0paTOPHBIX
pabot

OIIK-1.1,1.2,1.3

1,2,3,5

1,2,56

1,2,4

Pabota Ha
MIPAKTUYECKUX 3aHA-
TUAX: GPOHTAIHHBII
OTIPOC TIO PEIICHUI0

JOMAIIHNX 3a/1a4.

DJEeKTPOMArHUTHBIE
KOJe0aHus U BOJHEI

OIIK-1.1,1.2,1.3

3amuTa 1a60paTOPHBIX
pabor

OIIK-1.1,1.2,1.3

1,2,3,5

1,2,56

1,2,4

Pa6ota Ha
MPaKTHYECKUX 3aHSI-
TUSIX: PpOHTANBHBIN
OIIPOC MO PEIICHUIO

JIOMAaIIHUX 3a7a4.

OIIK-1.1

Komnoxsuym Ne2

Ontuka. KBanToBas
MIPUPOJAA U3ITyUEHUS

OIIK-1.1,1.2,1.3

1,2,56

1,2,4

Pabora Ha
MPAKTUICCKUX 3aHs-
TUSX: HPOHTAIBHBII
OMPOC TI0 PEIICHUIO

JIOMAIIHUX 3a71a4.

DIEMEHTHI KBAHTOBOMH
(U3UKK aTOMOB, MOJICKYJI
Y TBEPABIX

TECJI

OIlK-1.1,1.2,1.3

1,235

1,2,56

1,2,4

Pa6ora Ha
MPAKTUICCKUX 3aHs-
TUSX: HPOHTAIBHBII
OIPOC TIO PEIICHUIO

JIOMAIIHUX 3a71a4.

O1eMeHTHI lN7637078
aTOMHOT'O sapa n
9JIEMEHTAPHBIX YaCTHIL

OIlK-1.1,1.2,1.3

1,235

1,2,56

1,2,4

Pa6ota Ha
MIPAKTUYECKUX 3aHS-
TUAX: HPOHTAIBHBII
OIPOC MO PELICHUI0

JIOMAIIHUX 3ajad.




4.3. HammMeHoBaHMe TeM JIEKIMI, HX CO/lep:KaHNe U 00beM B Yyacax

Ne Paznena
JUCIHUILTHHBI

HaunmeHoBaHue JeKUMii

TpynoemkocTh
(uac)

Tpaekropus, ITMHA yTH, BEeKTOp Nepemenierns. CKopocTs. Y CKopeHne U
€ro COCTaBJIAIOIINE. YTIIOBasi CKOPOCTh U YIJIOBo€ yckopeHue. [lepBblii 3aKoH
Hrerotona. Macca. Cuna. Bropoii 3akoH HbroToHa.

Tperwuii 3axon Hetorona. Cuinbl TpeHus. 3aKOH COXpaHEHUs UMITyJbca. LleHTp
Macc. YpaBHEHUE IBUKEHUS Tella IEPEMEHHOM MacChl

DHeprusi, paboTa, MOITHOCTh. KnHeTHYecKas M MoTeHINaIbHAsI SHEPTHU.
3aKoH coxpaHeHHs Hepruu. I'paduaeckom npeacTaBIeHIe SHEPTUH. Y Aap
a0COIOTHO YIPYTHX U HEYIMPYTHX TEl.

Mowment nnepumu. Kunertuueckas 3Heprus BpalieHus. MOMEHT CUIIBL.
VYpaBHEHNE AMHAMUKY BPALIATEILHOTO JBIKEHUS TBEPAOTO TENa.

MoOMEHT HMITyJIbCa U 3aKOH eT0 coxpaneHus. CBobonHbIe och. ['mpocko.
Hedopmarim TBEpIOTO TENA.

3akonsl Keriepa. 3akoH BCEMUPHOTO TAroTeHus. Cuiia TSHKECTH U Bec.
Hesecomocts. [Tone TATOTEHHS U TO HANIPSHKEHHOCTH. PaboTa B moie
TaroTeHus. [loTeHnman nomis tarotenns. Kocmugeckne CKOpocTH.
Hewnneprmansabie cucteMsl otcdera. CIITbl HHEPIIHH.

JlaBneHue B )KUIKOCTH U ra3e. Y paBHEHHE HEPA3PBIBHOCTH. Y paBHEHUE
Beprynmu n cienctBust n3 Hero. BS3KoCTh (BHyTpeHHEE TPEHHE).
JlaMuHapHBIN 1 TYpOYJIEHTHBINA PEKUMBI TEUSHUS KUIKOCTEH. MeTo b
ONpEJEINICHUs BA3KOCTH. JIBI>KEHUE TEJl B KUAKOCTAX U ra3ax.

[Ipeobpazoanus ["anunes. MexaHM4eCKUN TPUHIUTT
oTHOcuTenbHocTU.ITocTynaTel cenuansHON (YaCTHOM) TeOpUH
otHOocHuTensHOCTH. [Ipeobpazosanust Jloperna. CiaenacTsus u3

npeobpaszoBanuii Jlopenua. uTepsan Mmexay coobiTissMu. OCHOBHOM 3aKOH
PEISTUBUCTCKON TUHAMUKH MaTepPUAIbHOM TOUKH. 3aKOH B3aUMOCBSI3U
MAacCChl 1 SOHECPI'UH.

I'apmonnueckue KoaedaHus 1 UX XapaKTepUCTHKN. MeXaHUYecKHe
rapMoHH4Yeckue kojebanus. I'apMoHnyeckuit ocuumisTop. IIpyKUHHBIH,
¢busnyeckuii 1 MaTeMaTHYeCKuil MasiTHUKH. CII0)KEHUE rapMOHUYECKUX
KoJIeOaHHUH OHOTO HANIPaBJICHHS M OJJMHAKOBOM 4acTOThl. bueHns.
CroxeHne B3aMMHO TIEPIICHIUKYJISIPHBIX Kosebanuii. nd dpepennunansaoe
ypaBHEHHE CBOOOIHBIX 3aTyXaIOIUX KOJICOAHUI U eTo pelieHHe.
ABTOKOIE0aHMUS.

JuddepennnanbHoe ypaBHEHHE BBIHYKACHHBIX KOJIEOaHUH U €ro penieHue.

Awmmnryna u dasa BeIHYKICHHBIX KojeOaHuil. Pe3oHaHc.

10.

Bomnnossle nponeccsl. [Ipo1oiibHbIE U NONEPEUHBIE BOJIHBL. Y PABHEHUE
Oeryuieii BoiHbl. Ma3oBast ckopocts. BosHoBoe ypaBHenue. [Ipuniun
cynepnosunmu. I'pynmosas ckopocts. MHTepdepennns BosH. Crosune
BOJIHBI. 3ByKOBBIE BOJIHBL. D ekt [Jomepe B akycTHKe.

11.

CraTucTuuecKuil 1 TepMOAMHAMUYECKUN METOIbl. OTIBITHBIE 3aKOHbI
uaeanbHOro raza. Ypasaenue Knaneiipona — Menneneea. OcHOBHOE
YpaBHEHHE MOJICKYJISIPHO-KHHETHIECKON TEOPUH UETBHBIX Ta30B. 3aKOH
MakcBelia 0 pacipeeeHH MOJISKYJI HIICATbHOTO Ta3a M0 CKOPOCTSIM H
SHEPTHUSAM TETUIOBOTO JIBMXKeHUs. bapomeTpudeckas Gpopmya.
Pacnpenenenune bonbimana.

12.

Yucio creneneil cBOOOABI MOJIEKYJIbL. 3aKOH PaBHOMEPHOTO paclpeieIeHUs
SHEPIHH 110 CTENCHSIM CBOOOIBI MOJIeKyI1. [lepBoe Havan0 TepMOJHMHAMUKH.
Pabora ra3a npu n3meHernu ero oorsema. TemroemkocTs. [Ipumenenne
MIePBOro HavyaJla TePMOJAMHAMHKH K H30TpoIieccaM. AnradaTHaeCKuid
nporecc. [TomutponHsiii nporecc. Kpyropoit nmporece (1mki). O0paTuMbie U
HeoOpaTHUMBbIe IIPOLIECChl. DHTPOIINS, €€ CTATUCTHUECKOE TOJIKOBAHNE U CBSI3b
€ TEPMOJMHAMHUYECKOH BEPOSTHOCTHIO. BTOpOe Hauao TepMOANHAMHUKH.




Temnoseie JABUI'aTCIIN U XOJOAWJIIBHBIC MAIlIMHEI. ]_[I/IKJI KapHO U €Tro K.IL.I.
JJI1 UACAJIBHOTO Ia3a.

13.

Cunbl ¥ NOTHIMATIbHAS YHEPTUS MEKMOJIEKYISIPHOTO B3aUMOJIEHCTBUSL.
VYpasuenue Ban-nep-Baansca. M3orepmbl Ban-gep-Baanbca u ux
aHanu3.BHyTpeHHss sHeprus peanbHoro rasa. I dexr Jxoyns — TomcoHa.
CxkeHne ra3oB. CBOWCTBA XKUAKOCTEH. [lOBepXHOCTHOE HATSHKEHHE.
CwmaunBanue. [laBieHne Mo HCKPUBICHHOHN MOBEPXHOCTHIO KHUIKOCTH.
Kanunnsipueie saBnenus. TBepapie Tena. MOHO- U OJMKPUCTAIIIBL. THIBI
KPHUCTAJUTMYECKHUX TBEPABIX Tell. JledekTsl B kpuctaax. TemioeMKocTb
TBEpAbIX Tel. McnapeHue, cyoauManys, IiaBieHHe 1 KPUCTaJUTU3aLusI.
Awmopdousie Texa. @azonsie nepexons | u I1 pona. Inarpamma coCTOSHUS.
Tpolinas ToukKa.

0,5

14,

3aKoH COXpaHeHUs IEKTPUIECKOro 3apsaa. 3akoH Kymona.
OnexTpocraTyeckoe none. HanpsskeHHOCTh AJIeKTPOCTaTHYeCKOro MoJIs.
[MpuHIMT cynepno3uIyy 3JIeKTpocTaTHIecKuX mnoseit. [lone mumos.
Teopema ["aycca U1 31€KTPOCTATUYECKOTO N0 B BakyyMe. IIpuMenenue
TeopeMsl ['aycca K pacdeTy HEKOTOPBIX AJICKTPOCTATHYECKUX MOJIEH B
BakyyMe. L{upkymsnus BeKkTopa HanpsHKEHHOCTH 3JIEKTPOCTaTHYECKOT 0
noys. [ToreHnuan anekrpocraTudeckoro nossi. HanpsikeHHOCTh Kak
TpalieHT MOTeHIMAaNa. DKBUIIOTEHIINAIbHBIE TOBEPXHOCTH. Brrancnenue
Pa3HOCTU NOTCHIHAJIOB IO HAIIPSAKECHHOCTH I10JI. Twunel JAUBJICKTPUKOB.
ITonapuzanus nquanexTpuxos. IlonspuzoBanHoCcTs. HanpskeHHOCTS OIS B
IMIIEKTpUKE. DilekTprudeckoe cmenenue. Teopeme ["aycca s
JIEKTPOCTATHYECKOTO MO B INAJIEKTPHUKE. Y CIOBUS HA TPAaHMILIE paserna
JIBYX OUDJIEKTPUYCCKUX CPEL.

CerneroanekTpuky. IIpoBOJHUKY B 37IEKTPOCTaTHUECKOM TOJIE.
OreKTpuuecKasi eMKOCTh YeIMHEHHOTO MPOBOJHNUKA. KOHIEHCATOPHI.
OHeprust CUCTEMBI 3apsI/I0B, YEINHEHHOTO IPOBOIHIKA U KOHJICHCATOPA.

9Hepr1/1$1 QJICKTPOCTATUYCCKOI'O ITOJIA.

15.

ONeKTpUYECKUH TOK, CHJIa U MIIOTHOCTh TOKAa. CTOPOHHHE CHIIBL.
DNEeKTpOABMKYLIAsl cuila U HanpspkeHue. 3akoH Oma. ConpoTuBieHue
MIPOBOJIHHUKOB. PaboTa 1 MomHOCTE ToKa. 3akoH Jxoyns — Jlenna. 3akoH
Owma a1t HeogHOpoAHOTO yuacTka enu. [Ipasuna Kupxroda mis
Pa3BETBICHHBIX HEIEH.

16.

DreMeHTapHas KIIACCHYECKast TEOPHS HIICKTPOIPOBOTHOCTH METAILIOB.
BbIBOI OCHOBHBIX 3aKOHOB 3JIEKTPHYECKOTO TOKA B KJIACCHUYECKOM TEOPUH
AIIEKTPOIIPOBOTHOCTH METAJIOB. Pab0oTa BBIX0O/1a SIIEKTPOHOB U3 MeTallia.

DMHCCHUOHHEIC SBJICHUS B UX MNpUMEHCHHUC.

15

17.

MarnuTtHoe 1noje u ero xapakrepuctuku. 3akoH buo — CaBapa — Jlamnaca
Y €r0 IPUMEHEHHE K pacyeTy MarHUTHOTO Nours. 3aKoH AMIepa.
B3anmozelicTBue nmapauienbHbBIX TOKOB. MarHuTHast ocTosiHHAs. EnuHnIb
MarHUTHOM MHAYKIUH U HaNPSHDKEHHOCTH MAarHUTHOTO TOJIA. MarHuTHoe
ToJIe IBMOKYIIErocs 3apsija. JleficTBie MarHUTHOTO MOJIS Ha ABHXKYIIUHCS
3apsan. JBmkeHne 3apsHKSHHBIX YaCTHIL B MATHUTHOM T10JI€. Y CKOPUTENN
3apsOKEHHBIX YacTull. Dddekt Xoma. [{upkynsuus Bekropa B MarHuTHOTO
TOJIS B BaKyyMe. MarHuUTHBIE 1TOJIs COJIeHOH 1a U Topouaa. [1oTok BekTopa
marHuTHO# nunykunn. Teopema ["aycca juis moinst B. Pabora o
MepEeMEIIEHHIO TPOBOIHUKA M KOHTYpa C TOKOM B MarHUTHOM TIOJIE.

18.

SIBnenue snekrpoMarHuTHOM MHAYKIWH (ombiTel Dapanes). 3akon Dapanes
1 €T0 BBIBOJ] U3 3aKOHA COXpaHEHUs dSHEPTUH. Bpalenrne paMku B MATrHUTHOM
mone. BuxpeBele Tokum (Tokm ®Dyko). WHAYKTHBHOCTH KOHTYpa.
Camounaykuusa. TOKM MpH pa3MbIKAHUM MU 3aMblKaHUM ILenu. B3aumuas
uHayKus. Tpancgopmatopsl. DHEpPTUs MATHUTHOTO TOJIS.

19.

MarHuTHble MOMEHTBI 3JIEKTPOHOB U aToMoOB. /Jlua- u napaMarHeTusm.
HamarunuenHocTs. MarHuTHoe mosie B BEIECTBE. YCIIOBHA HAa TpaHULE
paszzena ABYX MarHeTukoB. deppomarHeTMku M ux cBoiictBa. Ilpupona
(eppomaraeTnzma.
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Buxpesoe anexrpuueckoe none. Tok cmemenus. Y paBHeHUst MakcBemia i
3JIEKTPOMAarHUTHOTO MOJISL.

20.

CB00O/IHBIE TAPMOHHYECKHE KOJIEOaHHs B K0JIe0aTeIbHOM KOHTYPE.
Juddepennnanbaoe ypaBHEHHE CBOOOTHBIX 3aTyXarOLIHX
3JIEKTPOMAarHUTHBIX KonlebaHuil u ero pemenne. Jnddepenmansaoe
ypaBHEHHE BBIHYKJCHHBIX DJICKTPOMAarHUTHBIX KOJEOAHUH U €ro penieHue.
IlepemenHsblil TOK.

21.

Pezonanc HampspkeHuid. PesoHanc TokoB. MOIHOCTE, BbIIeNsieMast B LN
MEePEMEHHOr0 TOKa. JKCIEPHUMEHTAIBLHOE MOJy4eHHE 3JICKTPOMAarHUTHBIX
BonH. [lnddepeHnnansHoe ypaBHEHHE SJIEKTPOMATHATHONW BOITHBI. DHEPTHUS
JIEKTPOMATHUTHBIX BOJH. VIMITYJIBC 37IEKTpOMarHuTHOTO 1oJis. Mzmydenue
quroist. [IppuMeHeHne 2JIeKTpOMarHUTHBIX BOJIH.

0,5

22,

PasBuTHe npeacraBnenuil o npupone ceeta. KorepeHTHOCTh U
MOHOXPOMaTHYHOCTh CBETOBBIX BOJIH. VIHTEepdepeHuns ceeta. MeTosl
HabroeHus nHTepdepeHn cBeta. HTepdepeHnns cBeta B TOHKUX
wieHkax. [IpuMeHeHne naTEepdepeHnny cBeTa.

23.

IIpunnun ['tolirenca — ®penens. Meron 30H Openens. [Ipsmonuneitnoe
pacnpoctpaHenue cera. Judpakius Openens Ha KpyrioM OTBEPCTHU U
mucke. {udpaxms Opayrarodepa Ha oxHoM menn. Judpakmms
®paynrogepa Ha TUPPAKIHOHHON pELIETKE.

24,

IIpoctpancTBeHHas penieTka. PaccesHue cBera. Judpakms Ha
MpOCTpaHCTBEeHHOH pemeTke. @opmyna Bymeha — Bparros. Pazpemraromas
CIIOCOOHOCTH ONITHYECKHUX MPHUOOPOB.

[Jucnepcns cBera. DIEeKTpOHHAs TEOPHSI AUCIIEpCHH cBeTa. [lormomenue
(abcopouus) ceeta. dddexr Jomnepa. M3nyuenue BaBunosa — YepeHkonra.

25.

EcTecTBeHHbIN U MOIApU30BaHHbIN cBeT. [loaspusanus ceera npu
OTpaKeHHH U TPETIOMJICHUN Ha TPaHHUIIE IBYX AUIIIEKTPHUKOB. J[BoitHOE

nyyenpenomiieHue.Ommuoka! 3akinaaka He onpejaeseHa.
[Nonstpu3anoHHbIE TPU3MBI U TIOJIIPOUIBL. AHAIHN3 MOJIIPU30BAaHHOTO CBETA.
TennoBoe U3ydeHne U ero xapakrepucTuku. 3akoH Kupxroda. 3akoHb!
Credana — bonsrmana u cmemenust Buna. @opmyinst Panes — Jlxunca u
IInanka.

26.

Buapsl ¢poroanextpuueckoro s dexra. 3akonsl BHenIHero Gporoadpexra.
YpaBHenue DiiHmITeItHA 1151 BHENTHeTo (hoToadderra. DKCepuMEHTAIIEHOES
MOJTBEPKICHIE KBAHTOBBIX CBOMCTB cBeTa. [IpumeHenue Gporodddexra.
Macca u ummynbce potona. JlaBnenue ceeta. dpdext Komnrona u ero
3JeMeHTapHas TeopHs. EANHCTBO KOPIYCKYIIIPHBIX U BOJHOBBIX CBOWCTB
3JIEKTPOMArHUTHOTO M3ITy4EHHS.

217.

JIuneituateiil ciektp atoma Bopopoza. Iloctynarsl bopa. OnbiTel @paHka u
I'epua. Cnekrtp aroma Bogopoaa no bopy.

28.

KopnyckynsipHo-BOTHOBOM Ayanu3M CBOKWCTB BenlecTBa. HekoTopeie
cBoiicTBa BoJiH 1a bpoiinsa. CooTHolenue HeonpeaeneHnocTel. BoiaHosas
¢GbyHKIUA U ee craTucTryeckuit cmbicit. O6iee ypaBuenue Llpenunrepa.
VYpasuenue llpenunrepa ams craiioHapHbIX cocTosiHUM. [TpuHIUI
MIPUYNHHOCTH B KBUHTOBOIM MeXaHMKe. [IBIKeHne CBOOOHON YaCTHIIbI.
Yactuue B 0IHOMEPHOH NPAMOYTOJbHOM «IIOTEHLUAIBHOM SIME» C
0ECKOHEYHO BBICOKIMH «CTEeHKamm». [IpoxokIeHne 4acTHIIBI CKBO3b
NOTeHIMANbHBIN Oaprep. TyHHenbHbIN 3¢ dexT. JIMHeHHbIH rapMOHNYECKUN
OCHWJIISATOP B KBAHTOBOI MEXaHHUKE.

29.

ATOM BO/IOpO/Ia B KBaHTOBOW MexaHuKe. 1s-CocTosHIE 3JIEKTPOHA B aTOMeE
Bozopoa. CruH 3ekTpoHa. CIMHOBOE KBaHTOBOE Yucio. [TpuHImm
HEPATINMIUMOCTH TOXIACCTBECHHBIX YaCTHII. (I)epMI/IOHI)I 1 0030HEI. HpI/IHHI/Il'l
[Maymu. Pactipenenenue 3J1eKTPOHOB B aTOME 110 COCTOSTHUSIM.
[lepnoanueckas cucrema sneMeHToB MeHeneeBa. PEeHTreHOBCKUE CIIEKTPEI.
MOHCKyHBII XUMHNYCCKUEC CBA3U, IIOHATHC 00 OHEPreéTUYCCKUX YPOBHIX.
MonexymspHsle criekTpsl. KomOuHammonHoe paccesHue ceera. [lornomenue.
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CHOHTaHHOE W BBIHYXKACHHOE M3TydeHHst. ONTHYCCKIE KBAHTOBBIC
reHepaTopsl (J1a3ephl).

30.

KsanroBas cratuctuka. @a3oBoe mpocTpaHcTBO. DYHKIHUS paclpeieneHusl.
ITonsartue o xBaHTOBOM cTatucTUKe boze — DifHmTeliHa u Pepmu —
Hupaka. BeIpoxaeHHBIH 371€KTPOHHBIN ra3 B MeTaiax. [lousaTue o
KBaHTOBOM T€OPUH TEINIOEMKOCTH. POHOHBI. BBIBOIBI KBAHTOBOW TEOPUH
AJIEKTPOIPOBOAHOCTH MeTaiuioB. CBepXnpoBoguMocTb. [loHsTue 06 addexre
Jlxozedcona. [ToHsaTHe 0 30HHON TEOPHUHU TBEPABIX TEI. MeTasl,
JIVIICKTPUKH U TTOIYMPOBOAHUKH O 30HHOH Teopun. CoOCcTBEHHAs
IIPOBOJIUMOCTb IOJYNIPOBOAHUKOB. [IprMecHas mpoBogUMOCTb
MOJTYTIPOBOTHUKOB.

DOTOMPOBOIUMOCTS MOTYITPOBOIHUKOB. JIFOMUHECIIEHINS TBEPBIX TEL.
KoHTakT ABYX META/IOB 10 30HHOH Teopuu. TepMO3IEKTpUUECKUE SABIEHUS
U UX NpHUMEHeHHe. BrInpsmiieHre Ha KOHTaKTe MeTalll — MOJIyIPOBOAHUK.
KOHTaKT 3/1eKTPOHHOTO U ABIPOYHOTO MOIYIPOBOIHUKOB (P-N mepexox).
Omuoka! 3aknagka He onpenesneHa. [1omynpoBOTHIKOBEIEC THOABI U
TPUOABI (TPAH3UCTOPBI).

31.

Pazmep, cocTas u 3apsiy aTOMHOTO siipa. MaccoBoe M 3aps0BOE YHCIA.
JedexT macchl ¥ sHEprust cBs3u siapa. CIHH sipa ¥ ero MarHUTHBI MOMEHT.
Snepusie cunsl. Mogenu sinpa. PaguoakTHBHOE U3ITydeHNE U €TO BHIBI.
3aKOH paJloaKTUBHOIO pacnaja. IIpasuna cMeleHus. 3aKOHOMEPHOCTU
Opacnana. O -Pacnan. Heiitputo. ['aMma-u3iydeHue U ero CBOMCTBA.
PesonancHoe nornomienue O-usnyuenus (3ddext Méccbayapa). Mero bt
HaOTIONICHUS U PETUCTPAIINH PAaANOAKTHBHBIX N3Ty9YCeHUH W YaCTHII.
Omuoka!

3akJiagKa He onpeaeseHa. SepHble peakiMyi U UX OCHOBHBIC THITBI.

32.

IMosutpon. O*-Pacnan. DiexkTpoHHblil 3axBar. OTKPHITHE HEUTPOHA.
SnepHble peakuuu MoJ 1eHCTBUEM HEUTPOHOB. Peakuus aeneHus sapa.
Iennas peakuus nenenus. [onstue o snepHoi 3HepreTuxe. Peakiys
CHHTEe3a aTOMHBIX siiep. [Ipobiema yrpaBisieMbIX TEPMOSISPHBIX PEaKITHi.
KocMmuueckoe nznyuenne. MroOHbI M UX CBOWCTBA. ME30HBI M X CBOMCTBA.
Tumnbl B3auMOIEUCTBUH 3JIEMEHTApHBIX YacTUll. YacTUIIbl U aHTUYACTHULIBI.
T'unieponbl. CTPAaHHOCTH M YETHOCTD DJIEMEHTAPHBIX YacTuil. Kitaccudukarms
3JeMEHTapHbIX yacTull. KBapku.

0,5

33.

Bcero
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4.4. HammMeHoBaHMe TeM NPAKTHYCCKHUX 3aHATHH, HX COAEPKaHUe H 00beM B Yacax

Ne
n/n

Ne paznena
AUCHHUILTHHBI

HanMeHoBaHMe NPAKTHYECKUX PadoT

TpynoemkocThb
(uac)

1

Kunematuka TMOCTYNaTCJIbHOT'O )IBI/I)KEHI/Iﬁ

III/IHaMI/IKa MOCTYNaTCJIbHOTO ABUKCHUS

Pabora n sHEprus. 3aKOHBI COXpaHEHHS

BpamaTem,Hoe JABHOXKCHUC. HBI/I)KGHI/IG TBEPAOTO TCJia

MOHeKyHﬂpHO-KI/IHeTI/I‘{eCKaﬂ TEOPUs UJACAIIbHBIX Ir'a30B

OcCHOBBI TCPMOJANHAMUKHA

DIeKTpocTaTHKa

OCHOBHEIE 3aKOHBI IIOCTOSHHOI'O TOKa

||| [(w|N|-

MarauTHoe I10J1e IIOCTOSHHOTO TOKa

[EY
°

Cuna Ammnepa. Cuna JlopeHima

[EN
=

AR |lw|w|NN|PIF(F

Pabora mepeMemieHuss NPOBOAHWKA C TOKOM B MAarHUTHOM IIOJE.
OJeKTpOMarHuTHas WHAYKIHS.

12.

ol

SHGKTPOMHFHI/ITHLIC KoJleOaHus

0,5

13.

(o3}

Wnreppepennns ceera

14.

Hudpakius ceera




15. 6 ITongpu3zanus ceera
16. 7 3aKOHBI U3Ty4eHUS a0COMIOTHO depHoro Tena. Porodddext. Dpdext
KomnTona 1
17. 7 BoitHOBBIE CBOWCTBA MHUKPOYACTHIT
18. 7 [Mpocreiimue caydan IBHKESHUSI MUKPOYACTHIL
19. 8 3aKOH paJMOAKTUBHOTO PACaja. 0,5
Bcero 10
4.5. HaumeHoBaHHUeE TeM JIA00PATOPHBIX padoT, MX CoJepkaHue U 00beM B Yacax
Ne Ne pazgena TpyaoemkocTb
o/ P — HaunmeHnoBanue J1a00paTOpHBIX padoT (uac)
1. 1 IIpoBepka OCHOBHOTO 3aKOHA JUHAMHUKH BPALIaTeIBHOTO JIBIKCHUS
2. 1 N3yuenue nBukeHus MasTHUKa MakcBeia
3. 1 Omnpenenenue nokasaress aanadaThl BO3ayXa METOIOM 6
Knemana/leszopma.
4. 2 Komnoxsuym Nel
5. 2 Omnpenenenue  ynenbHON TEIJIOEMKOCTH ~ METaJIJIOB
METOJIOM OXJIaXKICHHS
6. 3 W3mepeHre SIIEKTPUYSCKHX CONPOTUBICHHH C TIOMOLIBIO MOCTa
YurcToHa
7. 3 OrnpeneneHre OTHOCUTENBHON TUANIEKTPUIECKON MTPOHUIIAEMOCTH
MaTepHaloB
8. 4 OrmpezeneHne yaeabpHOTO 3apsia SJICKTPOHA METOJIOM MarHeTpOHa 4
9. 4 H3y4yenue peoHaHca HANPSKEHHH.
10. 5 M3yueHne 1ienu nepeMeHHOro ToKa
11. 6 Komnoxsuym Ne2
12. 6 H3ydenue siBneHust MHTEp(EPEHLIMH CBETA B TOHKHX IJICHKaX Ha MPUMepe
konen HeroToHa.
13. 6 Wzyuenne sBnenus qudpaknun @paynropepa Ha TUPpaKIIMOHHON
peLIeTKe.
14, 7 UccnenoBanue TemnepaTypHOW 3aBUCHMOCTH CONIPOTHBIICHUS MEeTallJIa U
HOJIyIPOBO/IHHUKA.
Bcero 10

5. OuneHovHble MaTepHuaJIbl JISl TEKYHIETIro KOHTPOJIA YCIIEBAEMOCTHU U HpOMe)KyTO‘lHOﬁ

arrecranvm nmo J1MCUMIIMHE
Z[J'ISI KOHTPOJISA p€3yJIbTaTOB OCBOCHUA JUCIHUILIUHBI IPOBOIATCA .

— KOJUIOKBUYMBI:

1.
2.

duznueckue oc

HOBBI MCXaHHKHU.

SHCKTpI/ItIeCTBO N Mar"ic€TusM. 3HCKTp0MaI‘HI/ITHLIC KoJIeOAHMS U BOJIHBI

3alIUThI Ja00PaTOPHBIX PadoT;
paboTa Ha MPAKTUYECKHUX 3aHATHSX: PPOHTAIBHBIN ONMPOC MO PELICHUIO JOMAITHUX 3aa4; —

3a4eT; — HK3aMEH.

[Tpumeuanue: OuieHOUHbIE MaTEepUaJIbl (TUIIOBbIE BApPHAHTHI TECTOB, KOHTPOJIBHBIX PadOT U 1p.)
MIPUBEJCHBI B NMPHIIOKEHUH K paboueil nmporpamme QUCHMIUIMHBL [IpomexyTouHast arTecTanus 1mo
UTOI'aM OCBOEHHUs IUCLHUILIUHBI — 3a4€T, DK3aMEH.

6. YueOHO-MeToAUYeCKOe U MHPOPMAIIHOHHOE O0ecTieueHHe JUCIUILINHBI:

a) OcHOBHas JMTEparypa




1. E. U. Amutpuena. ®usnka [DnekTpoHHBIN pecypc] : yuedHoe nmocobue / E. . JImutpuesna.
— 2e u3a. — DIEeKTPOH. TeKCcTOoBbIe NaHHble. — Capatos: Al [Iu Op Menua, 2019. — 143 ¢c. —
978-54486-0445-4. — Pexum nocryma: http://www.iprbookshop.ru/79822.html
2. C. W. Ky3nenoB. Kypc neknuii mo ¢dusuke. OnekrpocraTuka. [lOCTOSHHBIA TOK.
OnexrpomaraetusM. Konebanusi u BOJMHBI [DIEKTPOHHBIN pecypc] : yduebHoe mocobue / C. WU.
Kysnemnos, JI. M. Cemxuna, K. Y. Porozun. — 21eKTpoH. TeKCTOBBIE JaHHbIe. — Tomck: Tomckuii
MoJIMTeXHUYECKni yHuBepceuret, 2016. — 290 ¢. — 978-5-4387-0562-8. — Pexxum nocryna:

http://www.iprbookshop.ru/55192.html

0) JonmosiHuTEIbHAS JIUTEpPATypa

3. W. WN. TamnsikoBa-bymkeBnu. ®@usnka. Yacte 1. Mexanuka. MonekymnspHas ¢uszuka u
TEPMOJAMHAMHKA. DJIEKTPHUUECTBO M MarHeTu3M [DIeKTpoHHBIA pecypc]| : ydeOnuk / U. W.
TamsikoBabymikeBrny. — DIEKTPOH. TEKCTOBBIE JaHHbIE. — MuHCK: Bpisiimast mkona, 2014, —
304 c. — 978-985-06-2505-2. — Pexum pocryma: http://www.iprbookshop.ru/35562.html

4. W. N. TanueikoBa-bymkepnu. ®usuka. Yacts 2. Onruka. KBanroBas ¢usuka. CtpoeHue u

¢bu3nveckre CBOMCTBA BeniecTBa [ DNeKTpoHHbIH pecypce] : yuebnuk / W. Y. TanuisikoBa-bymkeBud.
— DJEeKTPOH. TEKCTOBBIC JaHHbIe. — MuHck: Bpemmmiimas mkona, 2014, — 232 ¢. — 978-985-
062506-9. — Pexxum mocryma: http://www.iprbookshop.ru/35563.html

5. TlmckapéBa T.M. COopHHMK 3amad 1o oOmeMy Kypcy (QU3MKH [DIEKTPOHHBIN pecypc| :
yuebnoe nmocobue / T.U. ITuckapépa, A.A. Yakak. — DIEKTPOH. TEKCTOBBIE TaHHBIE. — OpeHOypr:
OpenOyprckuii rocygapcTBenHbli yauepeutet, ObC ACB, 2016. — 131 ¢. — 978-5-7410-1500-1.
— Pesxxum poctymna: http://www.iprbookshop.ru/69942.html

B) METOAMYECKHE YKAZAHUS

1. Kyrkun O.K. Metoanueckoe ykazanue mo gucuuminHe “@usuka” mias cryaeHtoB [ u 11
KypCOB K JIabOpaTopHbBIM paboTaMm 1o Kypcy “@usuka”. - Pekomennosana kageapoit BMOX BD
NxI'TY or 25 asrycra 2008 r.

2. ®wuszuka [DneKTpoHHBIH pecypc] : Kypc MHTEHCHUBHOW IOATOTOBKM K TECTUPOBAHUIO U
sk3ameny / JI. B. Tanun, I'. C. Kem6posckuii, B. M. Ctpenbuens, B. I'. lleneneBud. — DIeKTpoOH.
TeKcToBbIe JaHHbIEe. — MuHck : TerpaCucremc, Terpanur, 2014. — 464 ¢. — 978-985-7081-35-6.
— PexxuMm noctyna: http://www.iprbookshop.ru/28272 . html

3. Hukummna, A. U. ®uszuka. Teopernueckuil Matepua ajsl MOJTOTOBKH K JIAOOPATOPHBIM
pabotam [DnekTpoHHBINH pecypc] : yuebHoe mocodbue / A. WM. Hukummnua, A. K. TapxanoB. —
ONEeKTPOH. TEKCTOBBIE JaHHbIE. — BopoHex : BOpOHEXCKHII TOCYyJapCTBEHHBIN apXUTEKTYPHO-
crpoutenbHbIid yauBepcuteT, JbC ACB, 2016. — 139 ¢. — 978-5-89040-637-8. — Pexxum nocryma:
http://www.iprbookshop.ru/72952.html

4. bapxaroBa, O. M. COOpHUK TeMaTHYECKUX 3ajay M0 Kypcy oOmmel pU3uKu [ D1eKTpOHHBIN
pecypc] : yaebnoe nocodue / O. M. bapxaroBa, E. A. PeByHOBa. — DJIEKTPOH. TEKCTOBHIE TaHHEIE.
— Hwxuuit Hosropon : Hukeropoackwii rocylnapCTBEHHBI apXUTEKTYPHO-CTPOUTENBHBIN
yauBepcurer, ObC ACB, 2016. — 164 c. — 978-5-528-00143-2. — Pexum npocryma:
http://www.iprbookshop.ru/80837.html

r) NepevYeHb pecypcoB HH(POPMALMOHHO-KOMMYHUKAIIMOHHOM ceTn UHTEepHeT
1. DOnexrtpoHHo-6mbnnoreunas cucrema [PRbooks http://istu.ru/material/elektronno-
bibliotechnaya-sistema-iprbooks


http://www.iprbookshop.ru/79822.html
http://www.iprbookshop.ru/79822.html
http://www.iprbookshop.ru/55192.html
http://www.iprbookshop.ru/55192.html
http://www.iprbookshop.ru/35562.html
http://www.iprbookshop.ru/35562.html
http://www.iprbookshop.ru/35563.html
http://www.iprbookshop.ru/35563.html
http://www.iprbookshop.ru/69942.html
http://www.iprbookshop.ru/69942.html
http://www.iprbookshop.ru/69942.html
http://www.iprbookshop.ru/69942.html
http://www.iprbookshop.ru/69942.html
http://www.iprbookshop.ru/69942.html
http://www.iprbookshop.ru/69942.html
http://www.iprbookshop.ru/69942.html
http://www.iprbookshop.ru/69942.html
http://www.iprbookshop.ru/69942.html

2. DnexTpoHHBIN Katamor HayyHoW OumbOnmuorekn MxI'TY umenn M.T. KamamnukoBa Web
NPBUC
http://94.181.117.43/cgibin/irbis64r_12/cgiirbis_64.exe?LNG=&C21COM=F&I121DBN=IBIS&P21
DBN=IBIS

3. HamnumonanwHas snexkTpoHHas Oubiamoreka - http://H30.pd.

4. Muposas uudpoas oudmuoreka - http://www.wdl.org/ru/

5. MexnayHapoaHelii  MHIEKC ~ HayuyHoro  mutupoBanuss  Web  of  Science @ —
http://webofscience.com.

6. Hayunas snexkrponnas 6udmuorexka eLIBRARY.RU — https://elibrary.ru/defaultx.asp

7. CnpaBouHo-npaBoBas cuctema KoncynerantlLmtoc http://www.consultant.ru/

1) JMIEeH3UOHHOE ¥ CBOOOHO PacnpoCcTPaHsieMoe IPOrpaMMHoOe obeclieyeHne:

1. Microsoft Office (uuensunonnoe I10)
2. Doctor Web (sutienzuonnoe I10)

7. MaTepuajibHO-TEXHUYECKOE o0ecneyeHne JUCHUIIHHDI:

1. JlekuunoHHBIE 3aHATHS.

Y4eOHbIC ayTUTOPUU IS JICKITHOHHBIX 3aHSATHH YKOMIUICKTOBAHBI MEOCTBI0 M TEXHUYCCKUMU
CpeICTBaMU OOy4YeHUSs, CIY)KallUMH I TPEACTAaBIICHUsS ydeOHOW uWH(OpMANUU OOJBIION
ayTuTOpUH (HaOOpBI IEMOHCTPAIIMOHHOTO 000pYyI0BaHUs (IIPOEKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK),
y4eOHO-HATJISTHBIE TIOCOOHS).

2. [Ilpaktuueckue 3aHATHUS.
Y4eOHble ayaUTOPUHU Ui TPAKTUYECKUX 3aHATUN YKOMIUIEKTOBAaHBI CHEIHATN3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMU CPeJICTBAMH 00y4YeHUs (MIPOEKTOP, SKPaH, KOMIBIOTEP/HOYTOYK).

3. JlaGopaTopHble paOOTHI.

Jlyis mabopaTopHBIX 3aHATHH UCTONB3yroTcs ayauropust Ne 215 anpec: 427430, Yamyprckas
Pecniyomnuka, r. Borkunck, yn. [1.LU. [llyBanoBa, aA. 1 ocHamieHHas cleayromuM 000PYI0BAHUEM:
KOMIUIEKC JabOpaTOpHBIX YCTAaHOBOK IO MEXaHHKE, MOJIEKYISIpHON (U3HKe, IIeKTPUUYECTBY,
MarHeTusMy U 1O AJIEeKTPOMArHUTHBIM KOJI€OaHUSM.

4. CamocrosTenbHas paboTa.

ITomemienuss i1 CaMOCTOSATENBHOM pabOThl OCHAIlEHbl KOMIIBIOTEPHOM TEXHUKOW ¢
BO3MOKHOCTBIO MOAKIIIOYEHUS K ceTu «/HTepHeT» U IOCTYNOM K 3JIEKTPOHHONW MH(OPMAIIMOHHO-
oOpasoBarenbsHO cpene BO ®I'BOY BO «MxI'TY umenn M.T. Kanamnukosay:

- TMOMENICHUs IS CaMOCTOSITENIbHON paboThl obOywarommxcs (aya.Ne 224, aapec: 427430,
Y amyprckas PecriyOnuka, r. Borkunck, yn. ILU. IllyBanosa, 1. 1).

[Tpu HEoOxoauMMoOcTH pabodas mporpamMma JUCHUTUIHHBI (MOJYJsl) MOKET OBITH aJanTHPOBaHa
Ui o0ecriedeHusi 00pa3oBaTeNbHOrO TMpoIecca WHBAIUIOB W JHUI[ C OTPaHUYCHHBIMH
BO3MOXHOCTSAMU 30pPOBbsA, B TOM YHCIC IJIA 06yquI/1$[ C HNPUMCHCHUEM JTUCTAHIHWMOHHBIX
oOpa3oBarenbHBIX TexHONOrud. st 3Toro TpeOyeTcs 3asBIEHWE CTyAEeHTa (ero 3aKOHHOTO
MIPEJICTABUTEINS) U 3aKIIOYEHHE TICUXO0JI0T0-MeIuKo-Tiefarornueckoit komuccuu ([IMIIK).



IIpuioxenne k padoueii nporpamme
AMCUUIINHBI

MHWHOBPHAYKHN POCCUA
BoTtkuHckuit Gumman
®enepalIbHOrO rOCYAAPCTBEHHOTO OIOKETHOTO 00Pa30BaTEIBHOIO
YUpEXKIEHUS BBICIIETO 00Pa30BaHU

«xeBCckuil TOCYIapCTBEHHBIM TeXHUYECKU yHUBepcuTeT uMeHu M. T. KanamnukoBay
(B® ®I'bOY BO «1xI'TY umenn M.T. KanamaukoBay)

OueHovHbIe cpecTBA
0 JMCIUILINHE

dusznka

Hanpasienue 09.03.01 «MudbopmaTrka v BBIYUCIUTETbHAS TEXHUKAY

popuiIh «ABTOMATU3UPOBAHHBIC CHCTEMBI 00pab0TKH HHGOPMAITUHU U YITPABJICHH

ypOBEHb 00pa3oBaHUs: OaKaIaBpraT

dhopma oOydeHHS: 3a09Has

o011ast Tpy10eMKOCTh JUCITUIUIMHBI COCTABIACT: _ 9 3aueTHBIX eaUHUIY(BI)



1. Ouenounsle cpeacTBa

OnenuBanue GpopMuUpoBaHUE KOMIIETEHIIUI MPOU3BOIUTCS HA OCHOBE PE3yJIbTaTOB OOYUCHUS,
MPUBEJICHHBIX B I1. 2 padoueit nporpammbl 1 @OC. CBs3b pa3ieioB KOMIIETSHIINA, HHIUKATOPOB H
$hopM KOHTpOJIS (TEKYyIIEr0 W MPOMEXKYTOYHOr0) yKazaHbl B TaOymie 4.2 pabouyeld mporpaMMbl
JTUCIUTUTAHBI

OneHoyHbIe CpeiCTBA COOTHECEHBI C pe3yIbTaTaMy O0yUYeHHS 10 JUCIUILIMHE U MHIMKATOPaMU
JOCTUKEHHS KOMIIETEHIIUH MPEeCTaBICHbI HUXKE.

Ne | Koabl komMnereHuMu u PesyabTaTt 00y4yenns ®@opMBI TEKyIIero 1
n/n HHIUKATOPOB (3HaHUs, YMEHUs U HABLIKU) NMPOMEKYTOYHOT 0
KOHTPOJIA
1 OIIK-1.1 3uare: | 31: 3Haer ¢yHOaMEHTaNbHBIE 3aKOHBI TIPHPOJEL | 3amruTa JJabopaTOPHBIX
OCHOBBI MAaTE€MATUKH, | OCHOBHbIE (PU3HUECKUE 3aKOHBI U UX CMBICIT pabor
(1076371978 32: OcHOBHBIC (PU3WYECKIE BEMYUHEI U (PU3NICCKUE Pabota Ha mpakTHYeCKuX
BBEIYMCIIATENhHOM KOHCTaHTBI, MX ONPEAENCHUE, CMBICH, CIIOCOOBI M 3aHATHAX: (PPOHTATBHBIH
TEXHUKH | | €AMHHLBI HX H3MepeHns ompoc
[0 PEIICHHUIO IOMAITHUX
33 Meronpl  pelieHHsT  TEOPETHUECKHX U
IIPOrpaMMHUPOBAHUSA saau (pasienst 1-8)

SKCHEPUMEHTAIBHBIX 3aau
Komnoksuym Nel,2

3ager
(Bompocsr 1 - 49)

34 HasHaueHMe U NPUHLUIBI 1EHCTBUS BaXKHEHITNX
¢u3nIecKux mpudOpoB

V1BBISBIATE (U3MYECKYIO CYIIHOCTBH THpOOJeM,
N . OK3aMeH
BO3HMKAIOIIUX B XoJe Oyayiiel npodeccrnoHanbHOR
(Bompocsr 1 - 52)
JEATETbHOCTH

V2: 3anuceiBaTb OCHOBHBIE 3aKOHBI U ypaBHEHUS
s pusndeckux BenmmumH B cucreme CHU m
HNPUMEHSTh UX IS PelIeHHs 3a7a4 TeOPETHIeCKOro,
SKCHEPUMEHTAIBHOTO U MPUKIATHOTO XapaKTepa

H2: HaBrikamMu  00bsAcHeHHMS  HaOIIOaeMBIX

(U3HYECKNX SBICHUH 1 3aKOHOMEPHOCTEN




OIIK-1.2 YMeTh:
pelaTh cTaHgapTHEHIE
npodeccruoHaabHbIC
3a0a49d c
MIPUMEHECHUEM
€CTeCTBEHHOHAYYHBIX
U 00IIe-UHKCHEPHBIX
3HAHUH, METOH0B
MaTeMaTH4YeCKOTo
aHaln3a Hu
MOZCITHPOBAHUS

33: Metoasl  pemieHHs TEOPETUYECKUX U
9KCTIEPUMEHTAIBHBIX 3a7ad

34: HazHaueHwe W MPUHIIMITBI TSHCTBUS BRKHEHIITNX
¢dusnyeckux NpudoOpoB

V1: BeBIAT (HU3UYECKYIO0 CYIIHOCTH MPOOIEM,
BO3HMKAIOIIUX B XoJe Oyaymiel npodeccrnoHanbHON
JeATEILHOCTH

V2: 3anmceiBaTh OCHOBHBIC 3aKOHBI W ypaBHECHUS
s pusndeckux BenmuumH B cuctreme CHU m
MIPUMEHSATH UX JJIS PElICHHs 3a]a4 TEOPETHYECKOro,
9KCTIEPUMEHTAIBHOTO U MIPUKIATHOTO XapakTepa

V3: Paborare ¢ mpubopamum U 000pyIOBaHHEM

COBpeMeHHOH (uznueckoit maboparopun

V4. Hcnonw3zoBarh pa3nu4HbIe METOIUKHI
¢$u3mIecKux U3MepeHuit u 00paboTkn
9KCIEPUMEHTANBHBIX TAHHBIX

V5: Hcnons3oBaTh METObI aJIeKBaTHOI'O
(hU3NIECKOT0 U MATEMATHIECKOTO MOICIIUPOBAHHS, &
TaKXKe MPUMEHSTh METO/IbI ¢busuko-

MaTeMaTU4CeCKOro aHajln3a K pCIICHUI0 KOHKPCTHBIX
€CTCCTBCHHOHAYYHBIX U TEXHUYCCKUX HpO6HeM

VYo: OOBSICHATH ~ OCHOBHBIE  HaOJIIOAaeMble
MIPUPOJHBIE Y TEXHOTEHHbIE SBICHUS U dP(PEKTHI C
TO3UITUH (GbyHIaMEHTAIBHBIX (busnIecKux
B3aUMOJEHCTBUI

H1: npuMeHeHNst OCHOBHBIX METOIOB 1 ITOJYYEHHBIX
0a30BBIX 3HAHWH [UI PEICHMS NPHUKIATHBIX 337124
H4: naBbikamMu (H3UYECKOTO MOJEITMPOBAHMS IS
pemieHusl  NpUKIagHBIX  3a7ad B Oyx;ymied
PO eCCHOHANBHOMN NESTEIFHOCTH

3amuTa 1a00paToOpHBIX
pabor

Pabora Ha mpakTHYECKHX
3aHATHUIX: (bpoHTATBHBII
orpoc o peLIeHuIo
JIOMAIIHUX 33734  (pa3ziessl
1-8)

OIIK-1.3 Bianers:
HaBBIKAMH TEOPETH-
YECKOT0 M DKCIIePH-
MEHTAJILHOTO UCCIIE-
JIOBaHUS OOBEKTOB
poheCCHOHATBHON
EITENHHOCTH

33: MeToapl peleHusl TEOPETUUECKUX U IKCIIEPH-
MEHTAIIbHBIX 3a1a4

34: HazHaueHue U NPUHIMIBI JEHCTBUS BaXKHEHIINX
¢busnyeckux npudopoB

V1:BoisBaaTh (U3NYECKYIO CYIIHOCTH MpoOIeM,
BO3HUKAIOIIKUX B X0J¢ Oyaymiel nmpodeccHoHaIbHON
JIeATEIIbHOCTH

Vs5: Hcnons3oBaTh METO/IbI aJIeKBaTHOTO
(PU3NIECKOTO U MaTEMAaTHIECKOTO MOICIIUPOBAHIS, &
TaKXkKe TPUMEHATh METOIBl  (PU3MKO-MAaTEeMaTH-
YECKOTO aHajh3a K PEeHIeHHI0 KOHKPETHBIX
€CTeCTBCHHOHAYYHBIX M TEXHUYECKUX TpoOIeM

H1: IlpuMeHeHuss OCHOBHBIX METOJIOB U MOJYYEHHBIX
0a30BBIX 3HAHUI [Tl PEIICHUS MTPUKIIATHBIX 3a71a4
H2: Ha0JII01aeMBIX
(u3NYeCKUX SBICHUN M 3aKOHOMEPHOCTEU

HaBbikamu  0OBsicCHEHMS
H3: HaBbikamu paboThl C OCHOBHBIMH (PU3NYECKHMHU
npudopamm, BBITIOTHEHUS (bu3MUecKux
9KCIEPUMEHTOB U OLIEHUBAHHS UX PE3yNbTaTOB

H4: HasplkamMu (U3UYECKOTO MOJCTUPOBAHUS UIS
pemeHusT  UPUKIAgHBIX  3agad B Oy;aymien
npodeccHoHATLHOM e TENbHOCTH

3aiurta 1a00paTOPHBIX
pa6ot

Pabora Ha IpakTHYECKUX
3aHATHAX: (PPOHTAIBHBIN
OIIPOC IO PEIICHHUIO
JOMAITHKX 3a1a4 (pa3nessl
1-8)




Onucanue s1emenmos 0Jis OUEHUBAHUA ¢0pM1/lp06aHM}Z Komnemeﬂuuﬁ

Haumenoeanue: 3amura J1adopaTOPHBIX padoT

Ilpeocmagnenue ¢ OC: 3af1anus 1 TpeOOBAHUS K BBIIIOJIHEHUIO MIPEJICTABICHBI B METOJUUECKUX
yKa3aHUAX 10 AUCLHUILINHE

Ipumep eapuanma, npedcmasnsemwiii cmyoenmy oas sauwumst JIP «IIpoBepka OCHOBHOTO 3aKOHA
JUHAMUKHU BPALIATEIbHOTO JBUKEHUS

1. JlaiiTe noHsTHE YIJIOBOIO IMYTH U YIJIOBOTI'O IIEPEMEILICHHS.

2. JaiiTe ompeieneHue yriioBOi CKOPOCTH, YIIIOBOTO yeKopeHust. Kak yriaoBbie XapakTepuCTHKI
CBsI3aHbI ¢ JUHEHBIMU? Kak HampaBiieHbl BEKTOpa YIJIOBOIO IEPEMELEHUs, YIJIOBOM CKOPOCTH U
YIJI0BOTO YCKOpEeHUs?

3. Maiite omnpeneneHne MOMEHTA CUJIbl U MOMEHTA UMITYJIbCA OTHOCHTEIBHO TOYKH BPALICHHUS,
OTHOCHUTEJIBHO OCH BpaleHus. KakoBo ux HamnpasieHue?

4. JlaliTe ompeneneHWE MOMEHTAa HHEPLUU MaTepuaibHOM TOYKM, TBepaoro Ttena. Kakos
(bu3NIeCKUi CMBICIT MOMEHTA WHEPIIUH Tena?

5. BrBeaute u chopmMyaHpyHTE OCHOBHOM 3aKOH AWHAMHKH BPAIIATEIIHOTO ABMKEHHUSL.

6. BriBenuTe pacueTHyrO GpopMyITy s MOMEHTa HHEepLMM MasiTHUKa O6epoeka.

7. OObsAcHUTE, TOYEMY IIPU BO3PACTAHUU MACCHI IAJIAIOLIET0 TPy3a BpeMs BpallleHUs MasTHUKA
YMEHBIIIAETCS.

8. Kak u3menurcs MmoMeHT nHepuu MasTHuka O0epOeKa, eciu rpy3bl NepeBUHYTh OJIMKE K
OCH BpallleHus, Jajblie OT OCH BpalleHUs?

Kpumepuu oyenxu:
[IpuBeneHs! B pa3aene 2

Haumenoganue: pabora Ha NPAKTUUECKUX 3aHATUAX: TEKYIIUH KOHTPOJIb BBIMOJIHEHUS
3ananuil. Ilpeocmaenenue ¢ OC: nepeveHs 3a1auuil Bapuanmot 3a0anuii:

3aganue no reme «/IBUkeHHe TBEPAOIO TEJA»:

Pemnts caenyromme 3axa4u.

1. uck Bpamiaercst BOKpYT HEMOJBMKHOM OCH TakK, YTO 3aBUCUMOCTh YIJia IOBOPOTa pajaunyca
JIMCKa OT BpeMeHH 3aj1aeTcs ypaBHeHHeM ¢ = At? (A = 0,5 pan/cek). OnpenenuTh K KOHILy BTOPOii
CEKYH/IbI IIOCJIE Hayajla JBM)KEHUS: YIVIOBYIO CKOPOCTb JIMCKA, YIJIOBOE YCKOPEHHME IMCKA; ac, an,
IIOJIHOE YCKOPEHUE AJIs TOUKH, HaXoAsIencs: Ha paccTossHAU 80 CM OT OCH BpallleHUs.

2. MaxoBUK, BpallaBOIUICS C MOCTOSTHHONW 9acTOTOW No, MPU TOPMOKEHUU Hadal BPAMIATHCS
paBHO 3amemieHHO. Korma TopMoOkeHHE MNpeKpaTWwiIoCh, BpaAlIEHWE MaxOBHKAa CHOBA CTajo
PaBHOMEPHBIM, HO YK€ € 4acTOTOM n. ONpenenuTs yriioBOe€ YCKOPEHHE MAaXOBHKA, €CIIN 3a BPEMs
PaBHO3aMEIJICHHOTO JIBUKEHUSI MaXOBHK cJienan N 000pOoTOB.

3. BrBemute dopmyny mns MOMEHTa WHEPIMH TOHKOTO CTEpKHS Maccoi m W JmHON L
OTHOCHUTEIIBHO OCH, IIPOXOMAIIEH Yepe3 LEHTP MAcC NEPIEHAUKYIIIPHO €T0 JJIMHE.

4. BeiBeaute ¢popMyny Uisi MOMEHTAa HHEPLMH o0 - TOHKOTO OJHOPOAHOIO JHCKa Maccoi m u
panuycom R.



3ananue no remMe «JIEKTPOCTATHKA»:

Pemuts ciaexyronue 3agaum.

1. Toukuit mpsimoit crtepkeHb anuHOM L = 15 cM paBHOMEpHO 3apsiKeH C JIMHEHHOM
wiotHocThio T = 0,10 MxKi/m. Ha mponmomkenun ocu crepxHs Ha pacctosHud a = 10 cMm oT
OJ>KalIero KOHIAa HaXOoAUTCs TodeuHbii 3apsia qo = 10 HKn. OnpenenuTs crity B3auMOACHCTBUS
CTEepXKHS U 3apA/a.

2. Haiitu moreHIman Ha Kparw TOHKOTO Jucka paguyca R = 20 cMm, mo KOTOpOMY paBHOMEPHO
pacIpesieNieH 3apsil ¢ TOBEPXHOCTHOH MIIOTHOCTBIO 6 = 0,25 MkKi/M?,

3. DNeKTpocTaTUYeCcKoe IIoJie co3JaeTcss mapoM paguycom R = 10 cM, paBHOMEpHO
3apsKEHHBIM ¢ 00BEMHOM IIOTHOCTEIO p = 20 HKI1/M?. Onpeienute pa3sHOCTh MOTEHIHAIOB MEXTY
JBYMSI TOUKAMHU 3TOTO IOJIsL, JISKAUUMU BHYTPH IIapa HA PACCTOSHUSAX 1 =2 CM U I2 = 8 CM OT €ro
LIEHTpA.

4. DraexTpocTaTHUECcKoe MmoJie coznaercs chepoii paguycom R =5 cM, paBHOMEPHO 3apsKEeHHON
C MOBEPXHOCTHOM TIOTHOCTBIO 6 = 1 HKi/M2. Onpenenute pa3HOCTh MOTEHIMATIOB MEXKAY JBYMSI
TOYKAMH ITOJISI, JISKANTUMH Ha paccTosHUsAX r1 = 10 cM u 2 = 15 cM oT meHTpa cdepsl.

Kpumepuu oyenku:
[IpuBenens! B pazaene 2

Haumenoeanue: 3a4er

IlIpeocmagnenue ¢ @OC: nepeyeHb BOIIPOCOB

Ilepeuens 6onpocoeé onsa npogedenus 3auema:

1. Bseaenwue: npeaMmer (GU3MKHA U €€ CBS3b C APYTUMH TUCHHUIUTMHAMHU. MeToabl (GU3NIECKUX
HCCIIEIOBaHUM (OMBIT, TUIIOTE3a, IKCIIEPUMEHT, TEOpHs). B3auMOCBs3b GU3UKHN U TEXHUKU.

2. llonatme mpocTpaHCTBa M BpeMEeHUM B Kiaccudeckod ¢usmuke. Cucremsl oTcyera.
[Tepemenienue u ckopocts. HopmasibHOE, TaHT€HIIMATIBHOE U TIOJTHOE YCKOPEHHUE.

3. Tlonarue coctosHUs B Kiaccuueckod MmexaHuke. OCHOBHas 3ajaya JIMHAMHMKH. 3aKOH
nHepuuu. MHepuanbHble 1 HeMHEepLMaibHble CUCTEMBI OTcUYeTa. PU3NUYECKOE COJIepKaHne TOHATHIA
MacChl, CHJIbI, UMITYJIbCA, UMITYJIbCa CUJIBI, 2-11 3akoH HproToHa. Busl B3anMoaeiicTBUM, TOHSTHE O
CHJIaX UHEPLUH.

4. 3-ii 3akoH Hprorona. BHemHne m BHYTpEHHHE CHJIBL. 3aKOH COXPAaHEHHs MMITYJIbCa IS
3aMKHYTOM crucTeMsl Tel. [IoHsATHE IeHTpa Macc U 3aKOH €ro JIBUKEHUS.

5. TlousTue sHepruu, padotel U MolHOCTU. KuHeTHUecKas sHEprusi MEXaHUYECKOW CHUCTEMBI.
PaboTa nepeMeHHOM CHITBI.

6. Ilone kak ¢opma MaTepHH, OCYyILIECTBIsIEMasl CUJIOBOE B3aUMOJICHCTBHE MEX1y YaCTUIIAMHU.
[Tonste morennuanpbHoro mnois. IloTeHuuanbHas SHEpPrus MaTepHaTbHOM TOYKM BO BHEIIHEM
CHJIOBOM TIIOJI€ U €€ CBs3b C CUJIOW, JEMCTBYIOLIEH Ha MarepHalibHYyI0 TOYKY (Ha IpUMepe
I'PaBUTALMOHHOIO TOJIA).

7. 3aKOoH COXpaHEHUs PHEPIHH B MEXaHHKE, KOHCEPBAaTHUBHbIE U HEKOHCEPBATUBHBIE CUCTEMBI.

8. BpamarensHOe ABMKEHUE U €70 KHHEMAaTHUECKUE XapaKTEPUCTUKHU: YIIIOBOE TIepEMEIICHHE,
YTJI0Basi CKOPOCTh U YINIOBOE YCKOpeHUe. CBA3b YITIOBBIX XapaKTEPUCTUK C TMHEUHBIMHU.

9. luHaMu4YecKrne XapaKTEePUCTHKH BpamlaTeIbHOTO IBW)KCHUS: MOMEHT CHJIBI, MOMEHT
UMIYyJIbCca, MOMEHT UHEpIMH. Bbruncienne MOMEHTOB MHEPLMHU TeJ MpaBUIbHON (hopMel. Teopema
[IreiHepa.

10. OcHOBHOI 3aKOH JMHAMHUKM BpamlaTeIbHOTO IBIDKEHUS. 3aKOH COXpPAHEHWUS MOMEHTa
HMITyJIbCa.



11. Kunernueckas Heprus U paboTa BO BpallaTeIbHOM JABUKCHUH.

12. 3akoH BCEMHUPHOTO TATOTeHMA. [ paBuUTarMoOHHOE Tmosie. [IpUHIMI SKBHBAJEHTHOCTH.
Kocmuyeckue ckopocTu.

13. Heunepumanbhblie cuctemMbl orcdyera. Cribl uHepiun. Cuna Kopuomnica. 3akoHbI cOXpaHEHUs
B HEMHEPLHUAIBHBIX CUCTEMAaX OTCUETA.

14. Kunemaruka U JUHAMUKA KUJKOCTEH U ra30B: 3JIEMEHTHI MEXaHUKHU KUJKOCTEH; ypaBHEHUS
HENPEePbIBHOCTH bepHyIH; BA3KOCTh; JIAMUHAPHBIN U TypOYJIEHTHBIN PEKUMBI TEUCHUS KHUIKOCTEH;
JBUKCHHE TEJl B )KUAKOCTAX UM razax; MoJbeMHas CUJIA.

15. KonebarenbHoe nBmxenue. ['apmonndeckoe kojaebaHue u ero Xxapakrepuctuku. CKopocTs U
YCKOpPEHUE NPU TAPMOHUYECKUX KOJICOAHUSX.

16. CnoxeHue rapMOHHUYECKUX KOJIEOAHUI OJJHOTO HAIIPABICHHS U OJJMHAKOBOH YaCTOTHI.

buenus.

17. CnoxxeHre B3aUMHO-TIEPIECHINKYJISIPHBIX KOJICOAHUM.

18. Jlunamuka rapmMoHudeckux koseOanuid. [uddepeHunanbHoe ypaBHEHHE TapMOHUYECKHX
koseOanuii. [Ipy>KMHHBIN, MaTeMaTHYECKUIA U (PU3HIECKUN MAsSTHUKH.

19. 3aryxaromme konebanus. JuddepennmanbHoe ypaBHEHHE 3aTyXaloomuX KoJjeOaHWU, ero
peLIeHUE U aHAIIN3.

20. Brmyxnennsie konebanus. JnuddepenimansHoe ypaBHEHUE BEIHYKICHHBIX KOJICOaHUH, ero
peluieHue ¥ aHaJIu3. SIBJIEHHE pe30HaHCca.

21. BonHoBble mpouecchl. MexaHusm o0Opa3oBaHus BOJH B ynpyroil cpezae. Ilonmepeunsie u
IIPOJI0JIbHBIE BOJIHBI. Y paBHEHHUE Oerylieil BOIHbl. BennunHbl, XapakTepu3yIoIIue BOJIHY.

22. O6pa3zoBaHME CTOSYMX BOJIH. Y paBHEHHE CTOSUEH BOJIHBI M €r0 aHaJIM3.

23. IIpeobpaszoBanue ["anunes. MexaHn4eckuid MPUHIMIT OTHOCUTENBHOCTH. Teopema cioxeHus
CKOpPOCTEH.

24. Dpomonus BO33pEHHI Ha CBOMCTBA MPOCTPAHCTBA W BpeMeHHW. llocTymaTel crenmaabHOM
TEOPUH OTHOCUTENIbHOCTH DifHIITelHa. [IpeobpazoBanus JlopeHa U cleCcTBUS U3 HUX.

25. Macca, UMIyJIbC ¥ OCHOBHOM 3aKOH AMHAMUKH B PEISITUBUCTCKOW MeXaHWKe. B3amMocBs3b
Maccel 1 sHepruu. Kunetnueckas sHEprus B peasSTUBUCTCKOM MEXaHUKE. [ paHUILIBI IPUMEHUMOCTH
KJIACCUYECKON MEXAHUKH.

26. MonekynspHas ¢u3MKa W TepMoAMHAMHMKa. MX OOBEKTBI M METO/bl HCCIEIOBAHUS.
TepMonnHaMuyeckasi CUCTEMa; €€ MapaMeTpsl U cocTosiHuE. TepMoauHaMUYECKH MPOLECC U €ro
BH/JIBL.

27. Mopenp uaeanbHOro ra3a. BbIBOJI OCHOBHOTO YpaBHEHHUS MOJIEKYISIPHO-KMHETHUECKON
TEOPUH M CIEACTBUS N3 HETO. MonexkyaspHO-KMHETHYECKOE TOJIKOBaHUE aOCOJOTHOMN
TEMIIEPATypBHI.

28. Yucno creneHeid cBOOOJBI MOJEKYJ. 3aKOH PAaBHOMEPHOI'O paclpesieieHus SHEPruu 10
CTeIeHsIM cB0001bl. BHYTpeHHsIsI SHEpTHsl HeaIbHOTO ras3a.

29. 3axkoH MakcBesuia i1l pacripeieIeHUs] MOJIEKYJI H/I€AIbHOTO ra3a Mo CKOPOCTSAM M SHEPI UM
TerI0BOro ABrkeHus. [loHsTHe 0 cpenHeil apupmeTnuecko, cpeHel KBaIpaTHYHON | Hauboee
BEPOSITHOM CKOPOCTSIX.

30. BeiBog 6apomerpuueckoid popmyiibl U ee aHanu3. Pacripenenenue bonbiimana s yactui Bo
BHEILIHEM ITOTEHIUAIIEHOM I10JIE.

31. CpenHee 4uCIIO CTOJIKHOBEHMH M CpeAHsAs JUIMHA CBOOOAHOTO mpolera Mojekyi. SBieHus
nepeHoca B TEPMOJAMHAMUYECKH HEPABHOBECHBIX CHCTeMax: IU(Qy3Hs, TEIIONPOBOAHOCTD,
BHYTpPEHHEE TPEHHUE.



32. IlonsiTne 0 BHYTpEeHHEH SHEPIrUM Kak (PyHKIMU cOCTOsHMS. TertoTa u paboTa Kak (popMbl
nepenauu sHepruu. [lepBoe Hayano TepMOIUHAMUKH.

33. IIpumeHeHue nepBoro Hayajia TePMOJUHAMUKHU K U3omporeccaMm. PaboTa u TEmioeMKocTh B
U30IpoIeccax.

34. AnuabatHblii mporecc, ypaBuenue [lyaccona. Pabora 1 TerioemMKocTh.

35. O6parumbie 1 HeoOpaTumbie nporiecchl. [lonsarue mukna. [{ukn Kapao u ero KIIJ[ mis
ujeanbHOro raza. TemnoBas ¥ X0J0AUIbHAs! MAILUHBL.

36. Durponus. [Ipumeps! Ha BhruMciaeHue >HTponuu. [IpuMenenue sHTpornuu. Bropoe Hauano
TEPMOAMHAMMKY U €r0 CTATUCTUUECKAsk HHTEPIIPETALIMSL.

37. Peanpuble razpl. CHIIbI MOJEKYJSIPHOTO B3auMOJCHCTBUSA. YpaBHeHue Ban-nep-Baanbca.
BHyTpeHHsIs dHEeprus peaabHOro rasa.

38. Cpasnenue n3zotepM Ban-nep-Baanbsca ¢ skcniepumenTanbHbIMU. KpuTHueckoe coctosiHue
BeniecTBa. [lonsTue o ¢pa3zoBbIX Mepexoaax.

39. DnekTpocTaTtuka. 3aKOH coxpaHeHus 3apsaa. 3akoH Kymona. DnekTpocTtaTHdeckoe moie u
€ro HampsHKEHHOCTh. [IpuHIun cynepno3unuu nomuei.

40. ITorox BEKTOpa HANPSKEHHOCTH. Teopema Octporpaackoro-I'aycca TUIST
ANEKTPOCTATUYECKOTO OISl B BAKyyMe M PUMEHEHHE ee JJI pacueTa MoJei.

41. Pabota cui noms npu nepeMeniennu 3apsiaa. [lonstue nupKyasiuu BeKTopa Hanps>KeHHOCTH
noJist. [loTeHnanbHOCTh MEKTPOCTATHIECKOTO OIS,

42. TloTeHumanpHas SHEPrUsl 3apsAa M IOTCHUIWAl TOJds B HEKOTOpOW Touke. PasHOCTh
noTeHnuanoB. CBA3b MEX/y HAMPSKEHHOCTBIO U Pa3HOCTHIO MOTEHIIUATIOB.

43. JIMdNeKTpUKA W WX THIBL. DJEKTPOHHAs M OpHUEHTAMOHHAs moJisipu3anus. Bekrop
nosigspu3anuu. HanpsokeHHOCTh TOJist B JUAJIEKTpHUKE. JManekTpudyeckas MPOHUIIAEMOCTh CPEJibl.
CerHeTosNneKTpUKH.

44. Pacnpenenenue 3aps0B B IpoBoAHMKE. [lone BHyTpH MPOBOJHUKA U Y €70 IIOBEPXHOCTH.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

45. DneKTpoeMKOCTh YeAMHEHHOT0 IpOoBoJHUKA. KOHIeHCaTOpBI.

46. DHeprusi CHUCTEMBl HEMOJBMXHBIX TOYEUYHBIX 3aps0oB, 3apsyKEHHOTO0 IPOBOJHUKA,
asIeKTprueckoro nojsi. O6beMHast I0THOCTh SHEPTHH.

47. TIoCTOSTHHBIN 3JEKTPUYECKUN TOK M €ro XapaKTepUCTHKH: CHJIa TOKa, IUIOTHOCTh TOKA.
VYcnoBus cylecTBOBaHUS MOCTOSIHHOTO TOKa. CTOPOHHUE CHUJIBI.

48. O06oOmennbii 3akoH Oma B wuHTerpaigbHOW Qopme. PaszHocte mnorennuanos DJIC,
HarpsKEHUe.

49. OCHOBHBIE TIOJIOKEHUS KIIACCUIECKON AJICKTPOHHOU TEOPUH JICKTPOIIPOBOTHOCTH METAJLIOB.
BeiBog 3akona Owma u J[Dxoyns-Jlenna B nuddepeHumansHoil ¢dopme U3 3IEKTPOHHBIX
MPEJICTABICHUN.

Ilpumep o6unema ona 3auema

denepanbHOE TOCYAAPCTBEHHOE OI0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE BBICIIIETO
oOpazoBaHHs

«M>xeBCKkH rOCYJTapCTBEHHBIN TeXHUYECKU yHUBepcuTeT nMeHn M. T. Kamanaukosa»

Buuer k 3adyery Ne_ no gucuummnie «Pusuka»

1. 3-it 3akoH HploToHa. BHemHne u BHYTpeHHHE CUJIBI. 3aKOH COXpPAaHEHHS HMITYJbCa JUIs
3aMKHYTOU cucTeMsl Ten. [IoHsATHE IEHTpa Macc U 3aKOH €T0 JBUKEHHUS.
2. AnuabatHblii mpouecc, ypaBHenue [lyaccona. Pabora u TerinoemMKkocTh.



3. 3amaua. Temo OporeHO TOA YIJIOM 0. K TOPU3OHTY O CKopocTh Vo. HaiiTu: 3aBUCHMMOCTB
TOPU30HTAJILHOW U BEPTUKAIBLHOM COCTaBIISIONIUX CKOPOCTEH, a TAK)KE KOOPJIMHAT TeJla OT BPEMEHU;
Ha KaKyI0 MaKCUMAJIbHYI BBICOTY IIOAHUMETC TCJI0, BPEMA IOABEMA U BPpEMA IIOJICTA.

buiter paccMoTpeH u yTBepikaeH Ha 3acenanuu kadeapet duO «  » 20 1.
[TpoTokomn Ne

Haumenoeanue: 3x3ameH

Ilpeocmaenenue ¢ @OC: niepeyeHb BOIPOCOB

Ilepeuens 6onpocoe 0nsa npogedenusn IK3AMeHa:

1. MarauTtHoe noJje U ero XapakTepUCTUKHN: UHIYKIUS, HAPSKEHHOCTh, 3aKOH AMIiepa.

2. KoHTyp ¢ TOKOM B MarHUTHOM TIOJI€.

3. 3akon bwuo-Caapa-Jlanmaca u ero mnpuMeHEHHE K BBIYUCICHHUIO MArHUTHBIX TMOJEH
MPSIMOJIMHEHHOIO TPOBOAHUKA C TOKOM U KPYTrOBOT'O TOKA.

4. Teopema 0 HUPKYISIUU BEKTOpa MarHUTHOM MHAYKUWHU (3aKOH IMOJIHOTO TOKa). Buxpepoit
XapakTep MarHuTHoro nosisd. [IpuMeHeHne Teopembl 0 LUPKYJIALNN K pacueTy MarHUTHBIX MOJIEH.

5. Tlonsatue o mMarHuTHOM THOTOKe. PaboTa mepemenieHrs MpoOBOJHUKA U KOHTYpa C TOKOM B
MarHiuTHOM TIOJIE.

6. JIBwkeHue 3apspKEHHBIX dacTul B MarHuTHoMm mone. Cuna Jlopenma. VYckopurenu
3apsKEHHBIX YACTHII.

7. SlBnenuwe osnekTpoMarHuTHOW wuHAYKUMU. 3akoH Dapanes-JleHma u ero BbIBOI U3
ANEKTPOHHBIX MPEACTABICHUH.

8. HWuaykTHBHOCTH coleHOMAA. SIBIeHNE caMOMHAYKIWHU. TOKH IpY 3aMBIKaHUH U Pa3MBbIKAaHUU
1enu. JHEprusi MarHUTHOTO MOJIS.

9. OmnmcaHue MarHUTHOTO TOJNS B BemiecTBe. Kiaccudukamus maTtepuajoB MO MarHUTHBIM
CBOMCTBaM.

10. /InamarHeTuku. DIEeMEHTApHAS TCOPHS THaMarHeTu3Ma.

11. IMapamarnetuxu. Knaccuueckas teopus JlanxeBeHa.

12. ®eppomarHeTukH, UX OCHOBHbIE CBOICTBA. JJoMeHHas npupoaa peppoMarHeTusma.

13. CoOomHbIE He3aTyxalolIMe ¥  3aTyXalollue JJIEKTPOMATHUTHBIC  KOJEOaHWS B
KosiebaTenbHOM KOHTYpe. JuddepennanbHoe ypaBHEHHE 3aTyXa0MUX KoJeOaHuil, ero peteHme u
aHau3.

14. BemHyXIeHHBIE  JJIEKTpoMarHuTHble  kosieOanus.  uddepennmansHoe  ypaBHEHHE
BBIHY>KJICHHBIX KOJIEOaHUI 1 ero peuieHne. AMIUIUTY/a U (a3a BBIHYK/IEHHBIX KosleOaHui. SIBieHune
pe3oHaHca.

15. O6obuieHne 3akoHa MEKTpOMarHuTHOM HHAYKIuU. [lepBoe ypaBHeHue Makcaera.

16. Tox cmemenus. O600IIeHNe 3aK0HA TIOJTHOTO TOKa. BTropoe ypaBHeHne MakcBea.

17. Cucrema ypaBHeHM MakcBemsia B HHTErpajbHOM U auddepeHnuanbHoi  popmax.
CnenctBus U3 ypaBHEHHI MakcBeljia. 3Ha4€HUE JIEKTPOMArHUTHOM Teopur MakcBesa.

18. DnekTpoMarHMTHBIE BOJHBI M WX cBoMcTBa. JluddepenuuansHoe  ypaBHEHUE
3JIEKTPOMAarHUTHOM BOJIHBI. DHeprus BoyH. [IoTok sHeprun. Bekrop Ymosa-IloliHTHHrA.

19. CgeroBas BonHa. IHTepdepenuns cBeta. KorepeHTHOCTH (BpeMeHHasi U IPOCTPAHCTBEHHAS)
U MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. YcioBus Makc. M wmuH. VIHTEHCHMBHOCTH mpu
UHTEp(EpEeHINH.



20. Croco0Obl TMONMydeHUs] KOTepEeHTHBIX BOJH. WHTepdepeHnns cBeTa B TOHKHX ILICHKAX.
[Ipumenenue nntepdepeHun: UHTEPGHEPOMETPHI, MPOCBETICHUE ONTUKU.

21. Tlonstue o nudpaxmuu ceeta. [Ipuanun [oitrenca-Openens. Meron 300 Openens.

[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.

22. udpakuus Opayarodepa Ha AUGPaKIIMOHHON pEIIETKE.

23. udpakuus OpayHrodepa Ha OTHON IIECITH.

24. Nucnepcus ceera. O01acTH HOPMAIBHOM U aHOMAJILHON JUCHIEPCHH. DJIEKTPOHHAS TEOPHUs
JTUCIIEPCHUH.

25. TlonsATtue o moyspu3aMy CBETa, BUIBI nossipu3auy. CriocoObl OTy4eHus NOISPU30BAaHHOTO
CBETa.

26. VckyccTBeHHas onTUYecKast aHU30TPOIUS, €€ OObICHEHHE U TIPUMEHEHHUE.

27. TennoBoe wuzmyyeHue. OCHOBHBIE XapaKTEPUCTUKHU TEIJIOBOIO H3Jy4yeHHUs. 3aKOHBI
teroBoro u3nyuenus: Kupxroda, Credana-bonpiimana, Buna. A6comoTHO YepHOE TeTo.

28. KBanrtoBas rumote3a u Qopmyna [lnanka. Ces3p dopmynsl [lnanka ¢ kiaccuueckumu
3aKOHAMHU TEIUIOBOT0 u3nydeHus. [lonsTue 06 onTHuecKoi MUPOMETPHUH.

29. JlnanekTH4ecKkoe €eIWHCTBO KOPIYCKYISPHBIX U BOJHOBBIX CBOICTB 3JEKTPOMAarHUTHOTO
usnyuyenus. Buemnnii potosddexr. laBnenue cera. Dddext Komnrona u ero reopus.

30. T'unote3a u dopmyna ae bpoiunsg. DkcnepuMeHTalIbHOE TMOATBEPKACHUE THUIIOTE3bl Jie
bpoiins.

31. CooTHomIEHHE HEOIPEICIIEHHOCTEH KaK MPOSIBIIEHUE KOPITYCKYISIPHO-BOJIHOBOTO JTyalH3Ma.
[IpyuHUMI TPUYMHHOCTH B KBAHTOBOM MexaHuKe. OrpaHUuYE€HHOCTh MEXaHUYECKOTO IETEPMUHHU3MA.

32. BomnoBas QyHkmms W ee cratuctudeckwii cMmeici. OOmiee ypaBaenme Illpenunrepa.
CraunonapHoe cocrosinue. YpaBHeHue Llpeaunrepa 1uist CTAlIMOHAPHBIX COCTOSIHUM.

33. YacTtrma B ogHOMEpHOW OECKOHEYHO TIYyOOKOH MOTeHIIMAIbHOU siMe. BomHOBEIE (hyHKIHH,
KBaHTOBAHUE YHEPTHH.

34. TIpoxoskIeHHe YaCcTHUIIBI Yepe3 MOTCHIHATBHBIN Oapbep. TyHHETbHBINA dP(HEKT.

35. JIuHelHbIN TapMOHHYECKUI OCIIMIUIATOP B KBAHTOBOW MEXaHUKE.

36. PasButue npencraBieHuil o crpoeHuu aromMa. Mogens atoma Peseppopaa-bopa.

37. Atom BoMOpOAa B KBAaHTOBOW MexaHWKe. KBaHTOBBIE uncia ux (u3mueckuid cmbicia. CriuH
JIEKTPOHA, CIMHOBOE KBAHTOBOE YHUCIIO.

38. Ipunnun [Taynu. Pacnpenenenne 3IeKTPOHOB B aTOME 110 COCTOSTHHUSIM.

39. TlonsATue 06 3HEPreTUYECKUX YPOBHIX MOJeKyd1. CIIEeKTpbl MOJEKYII.

40. CrnoHTaHHOE U BBIHYXJIEHHOE M3IyyeHHe. JIazepsl 1 X MpUMeHEHHE.

41. llonATHe O KBAHTOBBIX CTaTHUCTHKax. Pa3oBoe MPOCTPAHCTBO. JJIEMEHTapHas suehKa.
[TnotHOCTH cocTosiHMI. Pactipenenenue yactui o coctostuusiM (boze-Oitnmrelina, ®epmu/lupaka).

42. TermmoeMKOCTh KpUCTaJuIMdeckod pemeTkd. 3akoH /Jlromonra-IItu. KsaHToBas Teopws
TEIMJI0EMKOCTH.

43. KBaHTOBasi Teopusi CBOOOIHBIX OJJICKTPOHOB B MeTaiuie. PacmpeneiieHne CBOOOJHBIX
JJIEKTPOHOB [0 SHEPIHUsAM B 3aBHCUMOCTH OT TemriepaTrypbl. Pacnpenenenune ®epmu-/lupaxa.
BHyTpeHHss 5HEPrus U TEMJI0EMKOCTD 3JIEKTPOHHOTO Ta3a B METaJlIE.

44. DnexTponpoBOAHOCTh METALIOB. CBEPXIPOBOIUMOCTb.

45. PacmienyieHne »HEPreTHUECKUX YPOBHEW W30JIMPOBAHHBIX aTOMOB M BO3HHUKHOBEHHE
SHEPreTHYECKUX 30H NMpU 00pa30BaHMM KPUCTAJUIMUECKOM pelieTkd. JleneHue marepuasioB Ha
METaJJIbl, TOJYTPOBOIHUKU U AUDICKTPUKH.

46. TlomynmpoBOAHWKH, WX COOCTBEHHAass ¥ TPUMECHAs MPOBOIUMOCTh. TemreparypHas
3aBUCHUMOCTh TIPOBOIMMOCTH IOJIYIPOBOIHUKOB.



47. TlonsTHe 0 p-N-TIEpeXoje CBOICTBA p-N-TIEpPeX0/1a U €ro BOJIbTAMIICpHAst XapaKTEPHUCTHKA.
JmobI.

48. DOTO’NEKTPUYECKHE SBICHUS B IIOIYIIPOBOAHUKAX.

49. CocraB 1 XapakTepucTuku sipa. Pasmep snep. CBoiicTBa 1 mpupo/ia SaepHbIX CHIL.

50. JledekT Macchl ¥ SHEPTUU CBSI3U APA.

51. 3aKOHOMEPHOCTH U MPOHUCXOXKAECHUE anb(a-, 6eTa-, raMMa- U3TYyYCHUN aTOMHBIX Sep.
3aKOH pPaZMOAKTUBHOIO pacmasa.

52. SlnepHble peakIM U 3aKOHBI COXPAaHCHUSI.

Kpumepuu oyenku:
[IpuBenens! B pazuene 2

Ilpumep ounema ona Ik3amena

denepanbHOE TOCYAapCTBEHHOE OODKETHOE 00pa30BaTEIbHOE YYPEKICHHE BBICIIETO
oOpazoBaHHs

«M>xeBCKHM rOCYJapCTBEHHBIN TeXHUYECKU yHUBepcuTeT nMeHn M. T. Kanmanmnukosa»

Buier k 3xk3ameny Ne_ o nucuuruimze «Pusuka»

1. SIBnenue »>neKTpoMarHUTHOW HHAYKIUHU. 3akoH Papanes-JIeHna u ero BBIBOJ U3
ANIEKTPOHHBIX MPEACTABIICHUH.

2. Judpakuusa @paynrodepa Ha AUPPAKIHOHHON pPelIeTKeE.

3. 3apmaua. /[Ba KpyroBBIX BHTKA PACIIOJIOKECHBI BO B3aUMHO MEPIEHIUKYISPHBIX IHIOCKOCTSIX
TaK, YTO WX IICHTPHI COBMHANarT. HallTh MHAYKIMIO B IIEHTPE BUTKOB, €CIU PaJUYChl BHTKOB
OJTMHAKOBBI M PaBHBI 5 CM, a CHJIa TOKA B K&XKIIOM BUTKE 5 A

buser paccMOTpeH U yTBep:kJIeH Ha 3acelaHuu KadeIpbl
10)7(0)

«__» 20 1.

[Ipotokon Ne

Haumenoeanue: KOII0KBUYM

Ilpeocmaenenue ¢ @OC: niepeyeHb BOIPOCOB

Ilepeuens 6onpocoe ons npogedenusn KoioKeuyma:

Konnokuym Nel

1. TloHsaTHMe mpocTpaHCTBAa M BpEeMEHUM B Kiaccudeckod ¢usuke. Cucremsl oTcyera.
IIepemenenue u ckopocts. HopmasibHOE, TAHT€HIIMAIBHOE U IIOJIHOE YCKOPEHHUE.

2. 3akoH wHepuuu. VHeprumanbHble W HEMHEPHUAIBHBIE CHCTEMBI OTcueTa. Duzmyeckoe
COJIEp/KaHUE TIOHATUH MAacChl, CHJIbI, MMITYJIbCa, UMITyJbca CWIBl. 2-ii 3akoH HproToHa. Buasl
B3aUMOJICYCTBUH, IIOHATUE O CUJIaX UHEPLIUU.

3. 3-it 3akoH HploToHa. BHemHue M BHYTpEHHHE CHUJIBbl. 3aKOH COXpPaHEHUS HMITyJIbca IS
3aMKHYTOU cucTeMsl Tel. [IoHATHE LIEeHTpa Macc U 3aKOH €T0 JABUKCHUS.

4. Tlonstue sHepruu, paboThl 1 MOUTHOCTH. KiMHeTHYecKass SHeprus MEXaHUYECKONH CUCTEMBI.
PaGota nepeMeHHO CUTIBI.

5. Tlone kak opma maTepuu, OCylIeCcTBIsIEMas CUJIOBOE B3aUMOACHCTBUE MEKY YaCTUIIAMHU.
[lonsaTtne noreHuuanbHOro mnoss. lloreHuuanbHass >HEPrus MAaTepUaIbHONM TOYKU BO BHEIIHEM



CHUJIOBOM TIOJIE M €€ CBs3b C CHJIOW, NEWCTBYIONIEH Ha MaTepuajbHYI0 TOYKY (Ha TpuUMepe
TPaBUTAIMOHHOTO TTOJIs).

6. 3akoH coXpaHEHHS SHEPruU B MEXAaHHMKE, KOHCEPBATUBHbBIC U HEKOHCEPBATHUBHBIC CUCTEMBI.
[IpuMeHeHne 3aKOHOB COXpaHEHUs K YIPYTOMY U HEYIIPYTOMY yapaMm.

7. BpamarenbHoe IBUKEHUE U €70 KHHEMATUUECKNE XapaKTEPUCTUKU: YIIIOBOE IIEPEMEILIEHUE,
YIJIOBast CKOPOCTh M YIJIOBOE yCKOpeHHE. CBA3b YIIIOBBIX XapaKTEPUCTHUK C JINHEUHBIMH.

8. JluHaMuyeckue XapaKTePUCTHUKU BpAIATENbHOTO JIBUKEHUS: MOMEHT CHJIbI, MOMEHT
UMITYJIbCA OTHOCUTEIFHO TOUYKH (MTHOBEHHOM OCH) U 3aKpEIJICHHON OCH.

9. MowmeHT uHepnuu. BeramucieHrne MOMEHTOB WHEPLIHMH Tel MpaBWIbHOW (Gopmbl. Teopema
[IreiHepa.

10. OcHOBHOIi 3aKOH JUHAMUKM BpallaTeIbHOTO JBM)KEHUS. 3aKOH COXPAaHEHHS MOMEHTa
UMITyJIbCa.

11. Kunernueckas sHEprHsi 1 paboTa BO BpaLIaTeIbHOM JIBUKCHUU.

Komnoksuym Ne2

1. MaraurtHoe noJje U ero XapakTepUCTUKHU: UHYKIUS, HAPSY)KEHHOCTh. 3aKOH AMIepa.

2. KoHTyp ¢ TOKOM B MarHUTHOM THIOJI€.

3. 3akon buo-Capapa-Jlamnaca M ero mnpUMEHEHME K BBIYMCICHHMIO MAarHUTHBIX TOJIEH
IPSIMOJIMHENMHOIO ITPOBOHHUKA C TOKOM U KPYTrOBOT'O TOKA.

4. Teopema 0 LMPKYJIALKMK BEKTOpPa MarHUTHON MHIYKIMH (3aKOH IOJIHOTO, TOKa). BuxpeBoi
XapakTep MarHuTHoro nouis. IlpuMeneHne Teopemsl 0 LUPKYJISALUN K PACUETY MarHUTHBIX IOJIEH.

5. [Ilonsitue, o maruutHoM notoke. Teopema Octporpaackoro-I'aycca st MAarHUTHOTO TIOJIA.
Pabora nepemerieHus NpoOBOJHMKA U KOHTYpPa C TOKOM B MarHUTHOM I10JI€.

6. JlBmwkeHue 3apsoKEHHBIX dacTUI B MarHutHoMm mosie. Cuia Jlopenma. Yckopurenu
3apSOKEHHBIX YACTHII.

7. SlBnenuwe osnekTpomMarHuTHOM wuHAYKUMU. 3akoH ®apanes-JleHna u BbIBOA €ro U3
AJEKTPOHHBIX MPEACTABICHUH.

8. HWuaykTHBHOCTH colleHOMAA. SIBIeHNE caMOMHAYKIWHU. TOKH TIpY 3aMBIKaHUH U Pa3MBIKAaHUU
1enu. DHeprusi MarHUTHOTO MOJIS.

9. OmnmcaHue MarHMTHOTO TOJA B BemlecTBe. Kiaccuukanms marepuanoB MO MarHUTHBIM
CBOMCTBaM.

10. Jlua- u mapaMarHeTHKH.

11. deppomarHeTukH, UX OCHOBHbIE CBOICTBA. JJoMeHHas npupoia peppomMarHeTusma.

Kpumepuu oyenku:
[IpuBeneHs! B pazaene 2

2. Kputepuu u mKajibl OlleHUBaAHUS

JUisi KOHTPOJIBHBIX MEPONpPUATUH (TEKYyIIero KOHTPOJIS) YCTaHABIMBACTCS MHUHHMMAJIbHOE U
MaKCUMaJIbHOE KOJIMYECTBO OauIOB B COOTBETCTBUU ¢ Tabmuueid. KoHTposiabHOe Mmepompusitue
CUMTAeTCs TPOWJIEHHBIM YCIEUIHO TNpU YCIOBHM Habopa KoiM4yecTBa OaljioB HE HUKE
MHUHHUMAaJIBHOTO.

Pesynprar 00y4eHHs MO TUCHMIUIMHE CYMTAETCS AOCTUTHYTBIM IPH YCIEIIHOM MPOXO0XKICHUU
00y4aroluMcs BCEX KOHTPOJIbHBIX MEPONIPUATHI, OTHOCALINXCSA K JTAHHOMY pe3ylbTaTy 00y4eHHUsI.



2 cemecTp

Pa3zoenv Konuuecmeo 6annoe
OUCUUNIUHDL Popma Konmpon min max
1 JIP:  IlpoBepka  OCHOBHOIO  3aKOHa  JIMHAMUKH 4 8
BpaIIaTeIbHOTO JBUKCHHUS
1 JIP: N3yuenue nBuxkeHus MasTHUKa Makcseiia 4 8
2 JIP: Ompenenenne TmokazaTens aauadaThl BO3yXa 4 8
MetozioM Knemana-/lezopma
2 JIP: Omnpenenenue yaeabHOH TEIUIOEMKOCTH METAJIOB 4 8
METOJIOM OXJIAXKICHHUS
3 JIP: W3MepeHue OIEKTPUYECKHUX COMPOTUBICHUH C 4 8
MTOMOIIBI0 MOCTa YUTCTOHA
3 JIP: OmnpeneneHrue OTHOCUTEIBHOW AMAIICKTPUUYECKOU 4 8
MIPOHUIIAEMOCTH MaTepUajIoB
1-3 @poHTAIBHBIN OIPOC MO PELICHUIO JOMAIIHUX 3aja4 22 42
1 Komnokuym Nel 6 10
Hroro 52 100
3 cemectp
Pazoenuvt Konuuecmeo b6annos
OUCHUUNIUHDL Popma xonmpons min max
4 JIP: Onpenenenuie yAaenbHOTro 3apsia 3JeKTpoHa 4 8
METOJIOM MarHeTpoHa
4 JIP: 3yueHue pe3oHaHca HapsyKeHUI 4 8
5 JIP: M3yuenue 1nenu nepeMeHHoro Toka 4 8
6 JIP: N3yuenue sBneHUst MHTEPPEPEHIIUN CBETa B TOHKHUX 4 8
TJICHKaX Ha mpuMepe koner HproToHa
6 JIP: U3yuenue sineHus mudpakmun PpayrHrodepa Ha 4 8
TU(GPaKIUOHHON pelieTKe.
7 JIP:  HccrnenoBaHue  TEMIEpPaTypHOHM  3aBUCHMOCTH 4 8
COTMPOTHUBIICHUS METAIlJIa U MOJYIIPOBOIHUKA.
4-7 OpOHTATBHBIN OMPOC MO PEIICHUIO JOMAIITHUX 337a4 22 42
4 KomtokBuym No2 6 10
Hroro 52 100

IIpu oneHMBaHUU pPE3YyNbTATOB OOYYEHHUS MO AUCLUIUIMHE B XOJA€ TEKYIIEro KOHTPOJSA
YCIIEBAEMOCTH HCHOJB3YIOTCA CIEAYIOIIMe KpuTepuu. MUHHMManbHOE KOJIMYECTBO OauIoB
BBICTABIIIETCA  OOydarolleMycsi TpU  BBIIOJHEHUM  BCEX  IOKa3aTeseil, JIoMmycKaroTcs
HECYHICCTBCHHBIC HETOYHOCTH B U3JIOKCHUH U OCbOpMJ'IeHI/II/I Marcpuaia.

Haumenosanue,

Iokazamenu evicmaeieHuA MUHUMAIbHOZ0 KOJIUYECMEa 0a1106
obo3nauenue

JlaGopaTopHast paboTa BBITIOTHEHA B TIOJIHOM 00BEME;

[IpencraBnen otyer, coAepKaluii HEOOXOIUMBIE pPACUEThl, BBIBOIBI,
JIaboparopHas O(OPMIICHHBII B COOTBETCTBUH C YCTAHOBJICHHBIMH TPEOOBAHUSIMU;

pabora [IponeMoHCTpUPOBaH YIOBIETBOPUTEIHHBIA YPOBEHD BIAJCHUS MaTEPUATIOM.
[Ipu 3ammre 1a60paTOpHOIl pabOTHI, JaHBI TPABIIILHBIE OTBETHI HE MEHEE YeM
Ha 50% 3a7aHHBIX BOIIPOCOB




@pOHTAIBHBIN

OIIpOC 110

peLeHuro [TpaBuiibHO pemieno 6omnee 50% 3amau

JOMAITHUX

3ama4

Kommoksuym [TponeMOHCTpHUPOBAH yIOBICTBOPUTEIBHBIN YPOBEHD BIAJICHUS MATCPUAIOM.
Jlanbl ipaBUIIbHEIE OTBETHI Ha Oosiee 50% BompocoB

[TpomMexyTodHas aTTecTamus Mo JUCHUIUIMHE BO 2 CEMeCTpe MPOBOAUTCS B (hopMe 3a4eTa.

Hrorosas OLICHKA I10 JUCHUIIIIMHEC MOXCT OBITH BBICTABJIEHA Ha OCHOBE PE3YIBTATOB TCKYLICTO

KOHTPOJIA C UCITOJIB30BAHUCM CJICIIYIOH_[eﬁ IIKaJIbI:

Ouyenka Haépano 6annos
«3a4TEHO» 52-100
«HE 3a4YTEHO» 0-51

Ecnu cymma HabpaHHBIX 6a/10B MeHee 52 — 00yJarouuiicss He JOMyCKaeTcs 10 MPOMEKYTOYHON
aTTeCTallHH.

Ecnu cymma 6amnos coctasisiet ot 52 qo 100 6amioB, o0yyaroniuiics: 1omyckaercs 10 3a4eTa.

buner k 3a4eTy ¢ BKJIIOYAET JBa TEOPETUUECKUX BOMIPOCA U OAHY 3a7ady.

[IpomexxyTounas arrectaiusi IpoBoaUTCs B (popme ycTHOro onpoca. Bpemst Ha moarotosky: 45
MUHYT.

[Ipu oneHMBaHUM pPE3yJIbTATOB OOYUYEHHS 1O JAUCLUILIMHE B XOJ€ MPOMEKYTOUHON aTTecTalluu
HCIIONIB3YIOTCSA CIEAYIOINE KPUTEPUH U IIKAJIA OLICHKHU:

Ouenka Kpumepuu oyenku

OOyuaromuiics JIEMOHCTPUPYET 3HAaHHE OCHOBHOTO
y4eOHONPOrpaMMHOIO0 ~ Marepuana B oObeMe, HEOoOXOAMMOM s
nanbHeHel yueobl, yMeeT IpUMEHSTh €r0 IPH BHITOJTHEHUN KOHKPETHBIX
3aJJaHU, TPETYCMOTPEHHBIX TPOrPaMMOM TUCIUIITUHBI

«3a4YTCHO»

OOyuaromuiicst JEMOHCTPUPYET 3HAUMTEIbHBIE TPOOETbl B 3HAHUAX
OCHOBHOTO y4eOHO-TIPOTPaMMHOTO Marepuarna, JOTYCTHIT
IMPHUHIOHUIINATIBHBIC OILIIMOKH B BBITIOJIHCHUHN npeaAyCMOTPCHHBIX
MPOrpaMMOii 3aJaHU U HE CIIOCOOEH MPOJAO0KUTE 00yUeHUE

«HE 3a4TCHO»

[TpomexxyTouHas aTTecTarus Mo JUCIUILINHE B 3 ceMecTpe MPOBOAUTCS B opMe IK3aMeHa.
HToroBas oleHKa MO TUCIUIUIMHE MOKET OBITh BBHICTABJICHA HA OCHOBE PE3YJHTATOB TEKYIIETO
KOHTPOJISI C MCIIOJIb30BAHUEM CIIEAYIOLIEH IIKaJIbI:

Oyenka Habpano b6annos
COTIUYHOY 85-100
«XOpOIIO» 65-84

«YZAOBIIETBOPUTEIBHO» 46-64
«HEYIOBJICTBOPUTEITHLHOY 0-45

Ecnu cymma HaOpaHHBIX 6a11oB MeHee 46 — 00yyaromuics He T0IMyCKaeTcst 10 IPOMEKYTOUHOU

aTTeCTalu.

Ecnu cymma 6annoB cocrasisiet ot 46 1o 100 6annoB, oOydaronuiics: 1omyckaeTcs 10 YK3aMeHa.



buner x 3xK3aMeHy BKJIIOYAET ABa TEOPETUUYECKUX BOIIPOCA U OJHY 3aJady.
[TpomesxyTouHas arTecTanus IpoBOAUTCS B (popMe ycTHOTO onpoca. Bpems Ha
MIOATOTOBKY: 45 MUHYT.

IIpu oneHMBaHUM pE3yJIHTATOB OOYUYEHUS 110 AUCLUILIMHE B XOJ€ MPOMEKYTOUHON aTTecTalluu
HCIIONB3YIOTCS CIEAYIOIINE KPUTEPUH U IIKAJIA OLICHKU:

Ouenka Kpumepuu oyenku

OOyuaromuiics mokKa3ai BCECTOPOHHEE, CUCTEMAaTHUECKOE U TITy0oKoe
3HaHHWE Yy4yeOHOro MaTepuajna, MPeAyCMOTPEHHOTO MPOrpaMMOH,
YMEHHE YBEPEHHO MPUMEHSTh HAa MX MPAKTUKE MPHU PElICHUU 3aaay
«OTJIIMYHOY (BBITIOJIHEHUU ~ 33/1aHUM), CHOCOOHOCTh TMOJHO, TMPaBWIBHO H
apryMEeHTUPOBAHO OTBEYAaThb HA BOMPOCHI M JelaTh HEOOXOAUMBIE
BbIBOJIbI. CBOOOTHO MCIHONB3YET OCHOBHYIO JIMTEPATypy M 3HAKOM C
JOTIOTHUTETILHOU JTUTEPaTypO, peKOMEHI0BAHHOM MPOTrpaMMOH.

OOyuaromuiics mokasal MOJHOE 3HAHHE TEOPETUUECKOro MaTepuala,
BJIaZICHUE OCHOBHOW JIUTEPATypoOil, PEKOMEHJOBAaHHOW IIpOrpaMMe,
yYMEHHE CaMOCTOSITEJIbHO peIIaTh 3aaad (BBIIONHATH 33/aHHs),
CIIOCOOHOCTh ApryMEHTHPOBAHHO OTBEYATh Ha BOIPOCHI M JIENATh
HEOOXOJMMBIE  BBIBOJBI,  JOMYCKAaeT  €JUHUYHBIE  OIIMOKH,
UCIIpaBIsieMble IOCJe 3aMedaHus npenopaBatens. CrmocobeH K
CaMOCTOSITEIbHOMY TIONOJHEHWI0O W OOHOBIICHHIO 3HAaHWHA B XOJIE
JanpHeimei yaeoHoi padboTsl 1 MpoheCCHOHATFHON IeATEIIHOCTH.

«XOpPOoIIO»

OOyyaromuiicss JAEMOHCTPUPYET HEMOJIHOe WM (parMeHTapHoe
3HAaHHS OCHOBHOTO y4eOHOro MaTepuaia, JAOMYCKAeT CYIIECTBEHHBIE
OIIMOKK B €ro M3J0KEHHH, WUCIBITHIBAET 3aTPYAHEHUS U JOIMYyCKaeT
OIIMOKK TpH BBINOJIHEHUU 3aJaHUIl (pEeIIeHWU 3a]1ad), BBIIOJIHSIET
3aJaHue TpU  TOJCKAa3Ke INpernojaaBarens, 3aTpyAHsSETCd B
(dbopMynupoBKE BBIBOJOB. BiajneeT 3HaHMEM OCHOBHBIX pa3felioB,
HEOOXOIUMBIX Ul JajdbHeHIIero oO0y4eHus, 3HaKOM C OCHOBHOHM M
PEKOMEHIOBAaHHOM JINTEPATypOH, pEKOMEHA0BAHHON MPOTPaMMOM.

«YHAOBJICTBOPUTECIIBHOY

OOyyaromuiicst Ipy OTBETE JEMOHCTPHUPYET CYIIECTBEHHBIE MTPOOEIIbI
B 3HAHUAX OCHOBHOIO YYeOHOro Marepuasna, JOIMYyCKaeT TpyObie
om0k B (POPMYTUPOBKE OCHOBHBIX MOHITHH W TIPH PELIICHUU
TUTIOBBIX 3a1a4 (TP BBIIIOJHEHWW THUIIOBBIX 33aJJaHHI), HE CIIOCOOCH
«HEYJOBJIETBOPUTENBHO» | OTBETUTh HAa HABOJIINME BOIPOCH IpenojaBaress. OLUeHKa CTaBUTCS
0o0y4aromuMcsi, KOTOpble HE MOTYT MpPOJODKUTh OOydeHHE WU
OPUCTYNUTh K TNPO(EecCHOHAIBHOW ESITEeNbHOCTH MO OKOHYaHUU
00pa30BaTENILHOTO YUPEKICHUs O€3 JONMOJHHUTENbHBIX 3aHATHH IO
paccMaTpuBaeMOi IUCIUIIIUHE.
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