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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)

dusnyeckye 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

3auet (2cem.) / Dk3ameH (3 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:

JlucuunanHa OTHOCUTCS K 00si3atenbHoi yactu brioka 1 «/luctunmuast (Mmoaynu)». Jucuuminna
n3ydaetcs Ha |1 Kypce Bo 2 cemecTpe U Ha 2 Kypce B 3 ceMecTpe.

N3yuenue

M3y4YeHUU JTUCHUTUINH: ¢u3uKa (cpennee (moyiHoe) odiee oOpa3oBaHue).

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 IUCHUATINHBI

& )
T — = E Pacnipenesnenue Tpya0eMKOCTH
. ® 5| < | pasageaa (B yacax) mo BUIAM
Ne DopMa NPOMEKYTOYHO# 5o 2 ., Coaep:xanue
o g 2 yueOHOii padoThI .
n/ o aTTecTaluu 5o CaMOCTOSITENILHOH PadoThI
S g KOHTaKTHast CPC
(o cemecTpam) 2 m | mp | 76 | KUA
1 2 3 4 | 5|6 7 8 9 10
1. [1]. 3], [8]
DuU3NYECKUE OCHOBEI Iozroronka k samure
MEXaHUKU. 62 2 |20 8 | 12 22 nadopatopubix pagor;
MOATOTOBKA K IIPAKTUISCKUM
Kornebanus u BomHbI 3aHATHSAM; OATOTOBKA K
KoJokBuyMmy Nel
2. [1]. [31.[8]
OCHOBBI MOJIEKYJISIPHOM Hoarorosxa  samute
yIAp 42 2 6 4 4 28 J1a00paTOPHBIX padoT;
(UBUKY U TEPMOIUHAMHUKHU
MOATOTOBKA K IMPAKTUISCKUM
3aHATUAM
3. [1-3], [3]
DIIEKTPUUYECTBO 38 | 2| 6| 4 - 28 INoaroroska
MPaKTUICCKUM 3aHATUAM
4. [1-3]
3aueT 2 2 |- | - - 0,3 | 1,7 |3auer npoBoauTcs B YCTHOM
(hopme o OmreTam
5.
HUToro 3a 2 cemecTp: 144 |2 (32 |16 |16 |03 | 79,7
6. [1-3], [5]
IToaroroBka k 3amure
DJIEKTPOMArHeTU3M 36 3 |6 6 8 16 1ab0paTopHO paboThI;
IMOATOTOBKA K IMPAKTUYECKUM
3aHATUAM
7. [1-3], [5]
IToaroroBka k 3amure
DJIEKTPOMArHUTHBIE KOJIeOaHuUs )8 3 4 4 8 12 nmabopaTopHO paboTHI;
1 BOJIHBI MOArOTOBKA K NPAKTHUYCCKUM
3aHATUAM, IIOATIOTOBKA K
KOJUIOKBUYMY Ne2
8. |Onruka. KanToBas npupona (11, [4]. [5]
V3JTyYEHUs 32 |3 |10 |10 - 12 [MoxroroBka K
MPAKTHYECKUM 3aHATHAM
9. DJeMeHTHI KBAHTOBOI (HU3UKH (1], [4]. [5]
aTOMOB, MOJIEKYJI U TBEPIBIX 28 |3 |8 |8 - 12 Ioarorosxa K
MPaKTUYCCKUM 3aHATUAM
TCJI
10. DmemeHTHI (HPU3MKH ATOMHOTO (1], [4]. [3]
sApa ¥ 3JIEMEHTAPHBIX YaCTHUL 20 3 |4 |4 ) 12 [5] HoxroToska K
MPAKTHYECKUM 3aHATHAM
11. [1-4]
DK3aMeH 36 | 3 0.4 356 3K3al\/£eH MPOBOJHTCS B
yCTHOH opMe 1o Oute-
TaM
12. |AToro 3a 3 cemecTp 180 32 |32 |16 |04 99,6
13. Bcero 324 3 |64 |48 |32 (0,7 |179;3




4.2. Conep:xanue pa3iejioB Kypca

Paszngen nucuMnianHbI

Koapl
KOMIIETEHIUHU B
HHIUKATOPOB

3Hanua

YmMmenust

HaBbixku

dopMa TeKylLIero
KOHTPOJIS

du3nuecKrue OCHOBEI
MEXaHUKH.
Mexanunueckue
KOJieOaHUs U BOJIHBI

OIIK-1.1,1.2,1.3

1-5

1-6

1-4

3amuTa 1ab0paTOPHBIX
pabot

OIIK-1.1,1.2,1.3

1,235

1,2,56

1,24

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

JOMAIITHHX 3a/1a4.

OIIK-1.1

Komnoxsuym Nel

OCHOBBI  MOJIEKYNISIPHOMN
¢$usnkn "
TEPMOIMHAMHUKH

OIIK-1.1,1.2,1.3

==

3amura mabopaTopHOU
paboTsl

OIIK-1.1,1.2,1.3

1,2,3,5

Pabora Ha
MPAKTUYCCKUX 3aHS-
TUSIX: (PpOHTANBHBIN
OIIPOC MO PEIICHUIO

JIOMAIIHUX 3a71a4.

DNEKTPUUECTBO

OIIK-1.1,1.2,1.3

1,2,3,5

1,2,56

1,2,4

Pabota Ha
NPaKTHYECKUX 3aHs-
TUSIX: ppOHTANBHBII
OIIPOC MO PEIICHUIO

JOMAIITHHX 3a/1a4.

DNeKTpOMarHeTu3m

OIlK-1.1,1.2,1.3

3amuTa 1ab0paTOPHBIX
pabot

OIlK-1.1,1.2,1.3

1,235

1,2,56

1,2,4

Pabora Ha
MIPAKTUYECKUX 3aHA-
TUAX: GPOHTATIHHBII
OIIPOC MO PEIICHUIO

JOMAIIHNX 33/1a4.

DneKTpOMarHuTHbIE
K0JIe0aHUs ¥ BOJIHBI

OIlK-1.1,1.2,1.3

3amura 1a60paTOpHBIX
pabor

OIIK-1.1,1.2,1.3

1,2,3,5

1,2,56

1,2,4

Pa6ota Ha
HpaKTI/I‘IeCKI/IX 3aHA-
TUSIX: (PpOHTANTBHBIN
OMPOC TI0 PEIICHUIO

JIOMAIIHUX 3a71a4.

OIIK-1.1

Komnoxsuym Ne2

Ontuka. KBaHTOBas
TIPUPOIA U3TyUSHUS

OIIK-1.1,1.2,1.3

1,2,56

1,2,4

Pabota na
MIPAKTUYECKUX 3aHA-
TUAX: HPOHTAIBHBII
OTIPOC TIO PEIICHUIO

JOMAIIHMX 33/1a4.

O1eMeHTHI KBaHTOBOM
(U3NKN aTOMOB, MOJICKYJI
U TBEPABIX

TCI

OIIK-1.1,1.2,1.3

1,2,3,5

1,2,56

1,2,4

Pab6ora Ha
MPAKTUICCKUX 3aHs-
TUSX: HPOHTAIBHBII
OMPOC TI0 PEIICHUIO

JIOMAIIHUX 3a71a4.

OneMeHThI busnKH
aTOMHOT'0 sapa n
9JIEMEHTaPHBIX YaCTHI

OIIK-1.1,1.2,1.3

1,2,3,5

1,2,56

1,2,4

Pab6ora Ha
MPAKTUICCKUX 3aHs-
TUSX: HPOHTAIBHBII
OIPOC TI0 PEIICHUIO

JIOMAIIHUX 3a71a4.




4.3. HammeHoBaHMe TeM JIeKIMH, HX coiepkaHue U 00beM B yacax

Ne Paznena
JUCIUILIHHBI

HaumeHoBaHue JeKUMii

TpynoemMkocTh
(uac)

Tpaekropwust, AnKHA TyTH, BEKTOp nepemenieHus. CKopocTh. Y CKOpEHHE U
€ro COCTaBJISIONIUE. YTI0Bask CKOPOCTh U YIIIoBoe yckopeHue. [1epBblii 3ak0H
Herorona. Macca. Cuina. Bropoii 3akon Hetotona.

2

Tperwuit 3axon Hetorona. Cuinbl TpeHuUs. 3aKOH COXpaHEHUs UMITyJbca. LleHTp
Macc. YpaBHEHUE IBUKEHUS Tella IEPEMEHHOM MacChl

OHeprusi, paboTa, MOITHOCTh. KnHeTHYecKas M MoTeHINaIbHASL SHEPTHU.
3aKoH coxpaHeHHs Hepruu. I’ paduaeckom npeacTaBIcHIe SHEPTUH. Y Aap
a0COIOTHO YIPYTHX U HEYIMPYTHX TEl.

Mowment nnepuuu. Kunertuueckas 3Heprus BpalieHus. MOMEHT CUIIBL.
VYpaBHEHNE AMHAMUKY BPAILIATEILHOTO JBIKCHUS TBEPAOTO TENa.

MoMeHT HMITyJIbca U 3aKOH ero coxpaHenus. CBoboxnsle ocu. ['upockor.
Hedopmariu TBEpIOTO TETA.

3akons! Kemrepa. 3akoH BceMupHOTO TATOTeHUS.CHila TSOKECTH U BEC.
Heecomocts. Ilose TAroTeHus U TO HANpsDKEHHOCTh. PaboTa B mone
Tsarorenus. [loteHnman nois TaroreHus. KocMuueckue CKOpoCTH.
HewnnepuuansHble cucteMbl oTcyeTa. CHITbl HHEPLUH.

JlaBneHue B )KUIKOCTH U ra3e. Y paBHEHHE HEPA3PBIBHOCTH. Y paBHEHUE
Beprynmu n cienctBust n3 Hero. BS3KocTh (BHyTpEeHHEE TPEHHE).
JlaMuHapHBIN 1 TYpOYJICHTHBIA PEKUMBI TEUSHUS KUIKOCTEH. MeTo b
ONpEeNEIeHUs BA3KOCTU. JIBHKEHUE TN B XKUIKOCTSX U rasax.

[Ipeobpazosanus ["anunest. MexaHMYeCKUN TPUHITUTT
oTHOcHuTeNnbHOCTH.IloCTyNaThl criennansHON (YaCTHOW) TeOpUH
otHOcHuTenbHOCTH. [IpeobpazoBanus Jloperna. CrieacTBus u3

npeoOpa3zoBanuii Jlopenia. Uutepsan Mexay coobiTisMu. OCHOBHO# 3aKOH
PEIATUBUCTCKON JTMHAMUKH MAaTEPHUATEHON TOYKH. 3aKOH B3aUMOCBS3U MaCCHI
U SHEPTHH.

I'apmonHnyeckue KojaedaHns 1 UX XapakTepPUCTHKNA. MeXxaHn4ecKue
rapMoHHYeckre konebauus. ["apMoHmuecKuit ocumusaTop. [IpyKuHHEIH,
(u3ndeckuit 1 MaTeMaTHUeCKuil MasTHUKH. CI0KEHNEe TapMOHUIECKUX
KoJyie0aHMi OTHOTO HANPaBJICHNS M OJJMHAKOBOW 4acToThl. buenus. Cnoxxenne
B3aMHO NEPIEHANKYISIPHBIX KoneOanuil. Jluddepenmansnoe ypaBHeHUE
CBOOO/IHBIX 3aTYXaIOIIUX KOJEOaHUil U ero penieHnue. ABTOKOJICOaH .
Juddepennnanbaoe ypaBHEHHE BHIHYKACHHBIX KOIEOAHUH U €ro penieHue.

Ammnurtyna u Qasa BBIHYKICHHBIX KoiebaHuil. Pesonanc.

10.

BouHoBsie nporieccs!. [IpoonbpHbIe ¥ IONIEpeYHbIE BOTHEL Y paBHEHHE
Oerymieii BomHbl. Da3oBast ckopocTb. BomHOBOE ypaBHeHue. [IpuHIMT
cynepnosuuuu. ['pynnosas ckopocts. HTepdepernns BosH. CTosune
BOJIHEL. 3ByKOBBIE BOJIHBL. D ekt [omepe B akyCTHKE.

11.

CTaTUCTUYECKUN U TEPMOAMHAMUYECKUH MeTOIbl. OTIHITHBIE 3aKOHBI
uaeanbHOro raza. Ypasnenue Knaneiipona — MenzeneeBa. OCHOBHOE
YpaBHEHHE MOJIEKYJISIPHO-KHUHETHUECKON TEOPUH UJI€ANbHBIX Ia30B. 3aKOH
MakcBeia o pacrpene’IeHIH MOJIEKYJ HIeaTbHOT0 Ta3a Mo CKOPOCTSIM 1
SHEPIHsM TEIUIOBOTO IBMKEHUs. bapoMeTpudeckas Gpopmyoia.
Pacnpenenenue bonbumana.

12.

Yucno creneneit CBOOOIBI MOJIEKYINbI. 3aKOH pAaBHOMEPHOTO PacpeaeeHHs
SHEPTHUH 110 CTENECHAM CBOOO B MOJIEKyI. IlepBoe Hauano TepMOANMHAMHUKH.
Pabora rasa npu u3mMeneHunu ero oosema. TemnoemkocTs. [IpuMeneHme
MIEPBOTO Havajia TEPMOJIMHAMUKH K H30TpolieccaM. AnnabdaTinaecKuid
nponecc. [Tonurponnstit mponecc. Kpyroso# npornecc (uki). O6patuMeie u
HEOOpaTHMBIE MPOIECCHL. DHTPOIHNS, €€ CTATUCTHICCKOE TOJIKOBAHKE U CBSI3b
C TEpMOJAMHAMUYECKOM BEPOSITHOCTHIO. BTOpOE Havaio TepMoIMHAMUKHY.
Tennossie JABUTaTCIIN U XOJIOAWJIbHBIC MAallINHBI. HI/IKJ'I KapHo " €ro K.I1.a. ajist
UJEalIbHOTO rasa.




13.

Cuiibl ¥ NOTHIMATbHAS YHEPTUS MEKMOJIEKYIISIPHOIO B3aUMOACHCTBUS.
VYpasuenue Ban-nep-Baansca. 3otepmbr Ban-gep-Baanbca u nx
aHanu3.BHyTpeHHss sHeprus peanbHoro rasa. ¢ dexr xoyins — TomcoHa.
Cxmkenne ra3oB. CBoiicTBa XUAKOCTEH. [loBepXHOCTHOE HATSKEHHE.
CmauuBanue. J[aBieHNe MO UCKPUBICHHOMN MOBEPXHOCTHIO KUKOCTH.
Kanunnsapusie siBnenus. TBepapie Tena. MoHO- ¥ IONUKpUCTAIIIBL. TUIIBI
KPHUCTAJUTMUECKHUX TBepABIX Tell. JledekTsl B kprcTayuiax. TemioeMKocTb
TBEpABIX Tell. Micnapenue, cyOiaumanus, IiaBlieHHe U KpUCTATH3aLusl.
Awmopousie Tena. @azoeie nepexons! | u I1 pona. lnarpamMmma cocTosHUSA.
Tpolinas Touka.

14,

3aKoH coXpaHEHUs JIEKTPHIECKOTo 3apsaa. 3akoH KymoHa.
OnexTpocraTudeckoe nose. HampsskeHHOCTB 3JIeKTPOCTaTHIECKOTo MOJIs.
IIpuHIun cynepno3uiuu MeKTpocTaTudeckux noueil. Ilone qumosns.
Teopema ["aycca 11 31€KTPOCTATUYIECKOTO OIS B BakyyMe. [IpuMenenue
TeopeMsl ['aycca k pacdeTy HEKOTOPBIX 3JIEKTPOCTaTHUECKUX TONeH B
BakyyMe. L{upkymsinus BeKTOpa HalpsKEHHOCTH 3JEKTPOCTaTUYECKOTO IO,
IToTeHnman anekTpocTaTHYECKOro noss. HampsskeHHOCTh Kak rpaJueHT
HNOTeHIMana. DKBHIIOTEHIMAIbHbIE TIOBEPXHOCTU. BBIUKCIEHNE Pa3HOCTH
TMOTCHIIMAJIOB IO HANIPAXKCHHOCTHU MOJIA. Tunsl JUBJICKTPUKOB. HOJ’IHpI/I?)aIII/IH
JIu3IIeKTpUKOB. Ilonspu3oBanHOCTb. Haps>keHHOCTD 1O B IUJIEKTPUKE.
OnexTpuueckoe cmemenne. Teopeme ["aycca s 2AeKTpOCTaTHYECKOTO MO
B IMDJIEKTPUKE. Y CIIOBUS HA TPaHULIE pa3Jielia ABYX AUIIEKTPUUECKUX Cpesl.
CerHeroaneKkTpuky. [IpoBOTHUKH B 3JIEKTPOCTATHUECKOM IOJIE.
DJeKTpuUecKas eMKOCTh YeIUHEHHOT0 IPOBOIHIKA. KOHIEHCATOPHI.
OHeprust CUCTEMBI 3apsI0B, YEAUHEHHOTO MPOBOJHIKA U KOHIEHCATOPA.

3HepFI/I$I QJICKTPOCTATUYICCKOIO IOJIA.

15.

OneKkTpuuecKuil TOK, CHila ¥ MIOTHOCTh Toka. CTOPOHHHUE CHIIBL.
DNeKTpoABMKYLIas cuila U HanpspkeHue. 3akoH OMa. ConpoTuBiieHUE
MPOBOTHHUKOB. PaboTa 11 MomHOCTE ToKa. 3akoH Jxoyns — Jlenna. 3akon
Owma 1711 HeoTHOPOAHOTO yuacTka nemnu. [1pasuna Kupxroga mis
Pa3BETBIICHHBIX HETCH.

16.

3neMeHTapHa$[ KJIaCCUYCCKas TEOPUA BJICKTPOIIPOBOJHOCTHU METAJLJIOB.
BEIBOJ OCHOBHEIX 3aKOHOB DJICKTPHUYCCKOI'O TOKa B KJIaCCUYECKOU TCOpUHN
QJICKTPOIIPOBOJAHOCTH METAJIOB. Pa6Gora BbIXOJa 3JICKTPOHOB U3 METaJLJIaA.

OMUCCUOHHBIE SIBJIEHUS U UX MIPUMEHCHHUC.

17.

MaruuTtHoe 1nose u ero xapakrepuctuku. 3akon buo — Casapa — Jlarmiaca u
€ro NpUMEHEHHE K pacyeTy MarHUTHOT'O NOJIs. 3aKOH AMIepa.
BsaumMopelicTBue napaniaenbHbIX TOKOB. MarHuTHast ocTosiHHAs. EquHUIbBI
MarHUTHON MHIYKIWHU U HaNPSHKEHHOCTH MarHUTHOTO TOJIsL. MarHuTHoOe moje
JBIXKyHIerocs 3apsiaa. JleicTBe MarHUTHOTO MOJIs Ha ABMKYIIUKACA 3apsii.
JIBIKeHHE 3apsKEHHBIX YaCTHUIL B MATHUTHOM ITOJIE. Y CKOPUTEIH
3apspkeHHBIX yacTull. Dddext Xomra. Lupkymsanus Bektopa B MmarautHOTO
I0JIS B BaKyyMe. MarHuTHBIE 1OJIs COJIeHOM1a U Topouaa. IloTok BekTopa
MarHuTHO# nHAyKnuu. Teopema ["aycca mist monst B. Pabora mo
MEePEMEILEHHIO IPOBOIHUKA ¥ KOHTYpa C TOKOM B MarHUTHOM IOJI€.

18.

SIBnenne snekTpoMarHnTHOW MHAyKnuu (onbiTel @apanes). 3akon Dapanes u
€ro BBIBOJ U3 3aKOHA COXPaHEHMs SHEepruu. BpalieHue paMku B MarHUTHOM
mone. BuxpeBbie Tokum (Tokm @Dyko). MHIYKTHBHOCTH  KOHTYpa.
Camonnpaykius. TOKM TIpu pa3MBIKAHMM W 3aMBIKAaHWM IeH. B3anMmHas
nHryknus. TpancdopmaTopbl. DHEPris MarHUTHOTO MOJISL.

19.

MarHuTHble MOMEHTBI DJIEKTPOHOB U aToMOB. [lua- M mapamMarHeTusM.
HamaranuenHocts. MarHuTHoe 1oJie B BELIECTBE. YCIOBUS Ha TpaHULE
pasgena AByX MarHeTukoB. deppomarHeTuku M HX cBocTBa. I[Ipupona
(dheppomaraeTusma.

BuxpeBoe anextpuyeckoe nozie. Tok cMelleHus. YpaBHeHUs: MakcBesia i
9JIEKTPOMArHUTHOTO MOJIS.




20.

CB0oOOIHBIE TapMOHMYECKHE KOJIeOaHHs B KOJIe0aTeIbHOM KOHTYpE.
JuddepennnanbHoe ypaBHEHNE CBOOOHBIX 3aTYXAIOIINUX
2JIEKTPOMArHUTHBIX KOJIeOaHUH U ero pemenue. JuddepennnaisHoe
YpaBHCHHE BBIHYKICHHBIX 3JICKTPOMATHUTHBIX KOJICOAHUH U €ro pelicHue.
IlepemeHHBII TOK.

21.

Pe3onanc HanpspkeHuid. Pesonanc TokoB. MoIHOCTE, BELIeNsieMast B LETIH
MEPEeMEHHOr0 TOKa. DKCIEPHUMEHTAIBHOE MOJTyYeHUE IIEKTPOMarHUTHBIX
BouH. /Inddepennnansaoe ypaBHEHHE IIEKTPOMArHUTHOM BOJTHBL. DHEPT U
9JIEKTPOMAarHUTHBIX BOJH. VIMITyJIbC 3IeKTpOMarHuTHOro moJisi. Mznyuenue
aunoist. [IppuMeHeHue 3JIeKTPOMarHUTHBIX BOJIH.

22,

PazButue npezncrasnennii o npupoe ceera. KorepeHTHOCTH 1
MOHOXPOMaTHYHOCTh CBETOBBIX BOJIH. VIHTepdepeHuns cBeta. MeTo bl
HabmoneHus nHTepdepeHIun cBeta. HTepdepeHnns cBeTa B TOHKUX
wieHkax. [IpuMenenne nuaTepepeHuny cBeTa.

23.

[Ipunnun [Nolirenca — @penens. Meron 308 Openens. [IpsmonuneitHoe
pacmpoctpanenue cera. Audpakuus OpeHens Ha KPyTriioM OTBEPCTHU U
mucke. ndpaxmus @payrrodepa Ha oxHoM menn. Jndpaxums
@paynrodepa Ha quUdpPaKINOHHON peneTke.

24,

ITpoctpancTBenHas pemerka. PaccesHue cBeta. Judpaknms Ha
mpocTpaHcTBeHHOH pemretke. Popmyna Bynsha — Bparros. Pa3peniaromas
CHOCOOHOCTH ONTHYECKHUX MPUOOPOB.

Jucnepcus csera. DIEKTPOHHAsA Teopus Aucnepcun ceeta. Iloromenue
(abcoporust) ceeta. Dddext Jomnepa. Usnyyenne Basunosa — YepeHkora.

25.

EcrecTBennsiii u HOJ'IHpPISOBaHHBIfI CBECT. HOJ’I?[pI/BaLII/Iﬂ CBCTa MIPpH OTPAKCHHUUN
1 MPCJIOMJICHUH HA I'PAHULC ABYX JUIJICKTPUKOB. I[BOﬁHOC

nyuyenpenomiienne. Omuodka! 3akiaaaka He onpeaesnena. [lonspusanronHsle
TIPU3MBI M TIOJISIPOH/IBI. AHAIIN3 MOJSIPH30BaHHOTO CBETA.

TemoBoe U3MyueHHE U ero XapakTepucTUKH. 3akoH Kupxroda. 3akoHsl
Credana — Bonpnmana u cmemenns Buaa. @opmyner Panes — JxuaCca 1
[Tnanka.

26.

Bunsr porosnexrpudeckoro r¢dexra. 3akoHbI BHEITHET0 GOTOdIPPEKTa.
VYpaBHeHue DiHIITeIHA 115 BHETHETO (hoTo3ddekra. DxcriepuMeHTaIsHOS
MTOITBEPKICHIE KBAHTOBBIX CBOUCTB cBeTa. [Ipumenenue dorodaddexra.
Macca u umnyibe hotona. Jlasinenue ceera. Dpdexr Kommnrona u ero
aJIeMeHTapHas Teopus. EANHCTBO KOPIYCKYISPHBIX U BOJIHOBBIX CBOWCTB
AJIEKTPOMArHUTHOTO U3JTy4eHHUSI.

217.

Jluneituateiii cnektp atoma Bopopoaa. Ilocrymatel bopa. Onbitel @panka u
I'epuia. Ciextp aToma BojiopoJia o bopy.

28.

KopnyckymnsipHo-BoJIHOBOH Ayanu3M CBOMCTB BewecTBa. Hekoropeie
cBoiicTBa BoJH Aa bpoiina. CooTHomeHne HeonpeneneHHocTe. BomHoBas
(dbyHKIMA U ee cTaTUcTHYecKkuid cMbich. OOmiee ypaBaenue Llpeaunrepa.
Vpasuenue lllpenunrepa 1t craunoHapHbIX cocTostHUH. [TpuHLIMI
NPUYUHHOCTH B KBUHTOBOM MeXaHMKe. [[BIKeHHEe CBOOOIHON YaCTHIIBI.
YacTuie B 0IHOMEPHOUN PSIMOYTOJIBHOM «IOTEHI[HAIBHOU sIME» C
0ECKOHEUHO BBICOKUMH «CTEHKaMm». [IpoX0kJeHHe YacTHIIbI CKBO3b
MOTEeHIMAIbHBIN Oapbep. TyHHeNbHBIN 3¢ dexT. JInHeiHbIi rapMOHUYECKUN
OCHMIITISITOP B KBAHTOBOM MEXaHUKE.

29.

ATOM BOZIOpO/Ia B KBAHTOBOW MexaHHKe. 1s-CocTosHuE 3JIEKTpOHA B aTOMe
Bogopoaa. CrivH anekTpoHa. CIMHOBOE KBaHTOBOE 4rcio. [IpuHImm
HEPAJIMINMOCTHU TOXKIACCTBCHHBIX YaCTHUII. @epMI/IOHBI ¥ 0O30HBI. HpI/IHHI/IH
[Maymnu. Pacnipenenenue 351eKTPOHOB B aToMe 110 cocTostHusAM. [leproanyueckas
cucrtema 31eMeHToB MenneneeBa. PeHTreHoBckue criekTpbl. MoJleKybl:
XUMHWYCCKHUC CBA3U, ITIOHATHEC 00 OHECPTCTUYCCKUX YPOBHAX. Monexynﬂpmﬂe
crnektpbl. KomOnHanmonnoe paccestuue csera. [lornomenue. CioHTaHHOE U
BBIHYXJICHHOE M3ITy4eHust. ONTHYeCKHe KBAaHTOBBIE TEHEPATOPHI (J1a3ephl).




30.

KsanroBas craructuka. @a3oBoe npocTpaHcTBO. DYHKIUSA paclpeaeiIeHusl. 2
ITonsitue o kBaHTOBOM cTaTUCTHKE bo3e — DiiHirelina u ®epmu — Jupaxa.
BripoxaeHHbIM 37eKTPOHHBIN ra3 B MeTauiax. [loHsTHEe 0 KBaHTOBO# Teopuun
Tem10eMKOCTH. POHOHBL. BBIBOABI KBAHTOBOU TEOPUU 3JIEKTPOIPOBOJHOCTU
MmetauioB. CBepxnpoBoauMocTs. [ToHstre 00 3 dexre [[xo3edceona.
IlonsiTHE O 30HHON TEOPUU TBEPABIX Te. MeTabl, AUIIEKTPUKHU U
MOYTIPOBOJHHKH 10 30HHOH Teopun. CoOCTBEHHAs IPOBOANMOCTD
HOJIYIpPOBOIHHUKOB. [IpuMecHas MpoBOAUMMOCTb MOIYHIPOBOJHUKOB.
DOTONPOBOIUMOCTH MOTYNPOBOAHUKOB. JIFOMUHECIIEHIUS TBEPABIX TEI.
KoHTakT ABYyX METAJIJIOB 110 30HHOM TEOpUH. TEpPMOIIIEKTPUUECKUE SABJIEHUS U
UX NpUMEHeHNe. BrinpsmiieHne Ha KOHTAKTe METAJT — IOJYIPOBOIHUK.
KoHTaKT 3JIEKTPOHHOTO U JIBIPOYHOTO MTOJYIPOBOIHHUKOB (-
nmepexon).Ommnoka! 3aknagka He onpenenaena. [1omynpoBoTHIKOBEIC
JUOIBI ¥ TPHOIBI (TPAH3UCTOPEI).

3L

Pasmep, cocTas u 3apsi aTOMHOTO s11pa. MaccoBoe | 3apsI0BOE YUCIA. 2
JedexT maccer 1 sHEprust cBsi3u sapa. CIUH spa ¥ €ro MarHUTHBII MOMEHT.
SnepHble cuibl. Mogenu siapa. PaaroakTMBHOE U3J1y4€HUE U €TO BUJIBI.
3aK0oH paJin0aKTUBHOTO pacnajaa. [Ipasuina cMerieHus. 3aKOHOMEPHOCTH
Opacnana. O0--Pacnan. Helitpuno. ['aMMa-u3nydeHUe U €ro CBOWCTBA.
Pesonancuoe nornomienne O-uznyuenus (3pdexr Méccbayapa). Meto st
HAOJIFOICHUS M PETUCTPALUU PAJIUOAKTUBHBIX M3TydeHHH U yacTull. Ommoéka!
3aknaaka He onpeaeneHa. SaepHble peakMy ¥ UX OCHOBHBIE THIIBL.

32.

TMosutpon. O*-Pacnan. Dinekrponubiii 3axsar. OTKpeITHE HEMTpOHa. SnepHble 2
peakIuu o1 AeiCTBUEM HEUTpOHOB. Peaknus nenenus sapa. Llennas
peakuus aeneHus. [lonsaTue o saepHoil sHepreTuke. Peakuus cunresa
aTOMHBIX siiep. [IpoGiiema ympaBiIsieMbIX TEPMOSICPHBIX pPEaKIIHii.
Kocmuueckoe nznyuenue. MIOOHBI U UX CBOHCTBA. Me30HBI U UX CBOMCTBA.
Turnbl B3aMMOIEUCTBUH 3JIEMEHTAPHBIX YacTULl. YacTUIbl U aHTUYACTHULIBI.
T'umreponst. CTpaHHOCTE ¥ YETHOCTD AJIEMEHTAPHBIX YacThll. Kiaccudukanms
3JIEMEHTapHBIX YyacTull. KBapxu.

33.
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4.4. HauMeHoOBaHHE TEM MNPaAKTUYICCKHUX 3aHﬂTHﬁ, HX COAECPKAHUE U 00beM B yacax

Ne

=
=
=

Ne pazgena
JUCHUILTHHBI

TpyaoeMKoCTh

HaumenoBaHnue MNPAKTUYCCKUX paﬁOT (qac)

1

Kunemaruka noctynaTenbHOIO ABHXKEHUN 2

I[I/IHaMI/IKa MOCTYNaTCJIbHOT'O ABUKCHUS

Pabota u sHEprus. 3aKOHBI COXpaHEHHS

BpaH.[aTCJ'IBHOG JBHOXKCHUC. I[BI/I)KeHI/Ie TBEPAOTO TCJIa

MOHCKyJI?[pHO'KI/IHeTI/I‘IeCKaFI TEOPU UJACAIIbHBIX I'a30B

OCHOBBI TEpMOTUHAMUKHU

DneKTpocTaTHKa

OCHOBHBIE 3aKOHBI IOCTOSHHOI'O TOKa

|||~ w|N|=

MaruauTHOE 10JIe MTOCTOSIHHOTO TOKa

[EY
°

Cuna Ammnepa. Cuna JlopeHima

[EN
=

Nl |lw|lw[NN|FPIPE

BIN[BIN[NNIN[NININ

Pabora mepememieHuss NPOBOAHWKA C TOKOM B MAarHUTHOM IIOJE.
ONeKTpOMarHUTHasI UHAYKIUSL.

12.

SHGKTPOMHFHI/ITHLIC KoJle0aHus

13.

Wnreppepennns ceera

14.

Hudpaxmms ceeta

15.

[Tonapu3zanus ceera

16.

~N|jojo|jo|o

INGF Y E Y NG )

3aKoHbBI U3Ty4deHHs a0COMOTHO YepHOTo Tena. Dotoaddext. Dpdekr
KomnTona

17.

Boanosrie cBoiicTBa MHKpOYaCTUIL 2




18. 7 IIpocreiimue ciaydan IBUKEHUS MUKPOYACTHLL 2
19. 8 3aKOH paZnOaKTUBHOTO pacaja. 2
Bceero 2,3cem. 48
4.5. HammeHoBaHue TeM JIa0OpPaTOPHBIX PadoT, MX coep:kaHue U 00beM B Yacax

Ne Ne paznena TpynoemkocThb

/i e — HaumenoBanue 1adopaTopHbIX pagoT (uac)

1. 1 [IpoBepka OCHOBHOT'O 3aKOHA JMHAMUKH BPaILaTeIbHOTO JBIKCHUS 2

2. 1 Wzyuenne nBikeHns MasiTHUKa MakcBesia 4

3. 1 OmnpeneneHne OKa3aTeNs aanadaTel BO3AyXa METOIOM 2
Knemana/leszopma.

4. 2 Komnoxsuym Nel 2

5. 2 OmnpeneneHnue  yAenbHOH TEIUNIOEMKOCTH ~ METaJlIOB 2

METOJIOM OXJIAXKICHHUS

6. 3 V3MepeHne 3JEKTPUYECKUX COMPOTHBICHHH C IIOMOIIBI0 MOCTa 2
Yurcrona

7. 3 OrnpeneneHre OTHOCUTENBHON IUANEKTPUIECKON TPOHULIAEMOCTH 2
MaTepHaoB

8. 4 OnpezeneHue yaeapHOTo 3apsa/a 31eKTpoHa MEeTOJIOM MarHeTpoHa 2

9. 4 W3ydenue pesoHaHCa HANPSKEHUI. 2

10. 5 W3ydenue nenu nepeMeHHOro Toka 2

11. 6 Komnoxsuym Ne2 2

12. 6 W3ydenue siBneHust MHTEp(EPEHLIMH CBETA B TOHKHX IJICHKaX Ha MPUMeEpe 2
KxoJer; HeroToHa.

13. 6 W3zydenue sBnenus audppakuun Opaynrodepa Ha qudpakInOHHOMN 2
pemeTke.

14. 7 HccrnenoBanne TemMrepaTypHO 3aBUCUIMOCTH COIIPOTHBIICHHS METallia U 4
TIOJTYTIPOBOTHHKA.
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5. OneHovHble MaTepUuaJIbl JISI TEKYHIEro KOHTPOJIA YCIIEBAEMOCTHU U HpOMe)KyTO‘lHOﬁ

aTTeCTallMi Mo AMCHUIIJINHE

I[J'IH KOHTPOJIA PE3YJIbTATOB OCBOCHUA JUCHUIINHBI IIPOBOJATCA

— KOJUIOKBUYMBI:

1.
2.

dusnyecKkrue OCHOBBI MEXAHUKHU.

DJIEKTPUYECTBO U MAarHeTU3M. DJIEKTPOMArHUTHBIC KOJICOAHHUSI U BOJIHBI

3aIUTHI Ja0OPAaTOPHBIX PadoOT;
paboTa Ha MPaKTUYECKUX 3aHATUAX: QPOHTAIBHBIN OMPOC MO PEIICHUIO JOMAIIHUX 3a]a4; —

3a4€T, — OK3aMCH.

[Tpumeuanue: OneHOYHbIE MaTepHalbl (TUIIOBbIE BapUAHTHI TECTOB, KOHTPOJIBHBIX paboT U Jp.)
MIPUBE/ICHBI B MPUJIOKEHUH K pabouell mporpamme nucuuIUIMHbL. [IpomexxyTouHas arrecTanus 1o

uroraM OCBOCHHA JUCIHHUIIIIMHBI — 3a4€T, DK3aMCH.

6. YueOHO-MeTOoAU4YeCKO€e U MH(OPMAIHOHHOE o0ecTieYeHue T CIUILIMHbBI:

a) OcHOBHas JUTEparypa

1.

2.

E. U. Imutpuena. ®usnka [DnekTpoHHbIN pecypce] : yueOHoe nmocobue / E. . JImutpuena.
— 2e u3a. — DIEeKTPOH. TeKCcToBbIe JaHHble. — Capatos: Al [Iu Op Menua, 2019. — 143 ¢c. —
978-54486-0445-4. — Pexxum nocryma: http://www.iprbookshop.ru/79822.html

C. W. Kyznmeno. Kypc nekuuit mo ¢usmke.

DNEeKTpOCTaTHKA.

IlocTOSIHHBIIT TOK.

OnexTpoMaraetu3Mm. Konebanusi U BONHBI [DNEKTpOHHBIA pecypc] : yuedHoe mocobue / C. W.



http://www.iprbookshop.ru/79822.html
http://www.iprbookshop.ru/79822.html

Kyzuenos, JI. U. Cemkuna, K. 1. Porozun. — D1eKTpoH. TeKCTOBbIEC JaHHbIe. — Tomck: Tomckuii
NOJUTEXHUUYECKUH yHuBepcureT, 2016. — 290 ¢. — 978-5-4387-0562-8. — Pexum goctyna:
http://www.iprbookshop.ru/55192.html

0) JonmosiHUTEIbHAS JIUTEpPATypa

3. W. W. TamsikoBa-bymkenu. ®@usuka. Yacte 1. Mexanuka. MoinekynspHas ¢(u3uka u
TEPMOJAMHAMHKA. DJIEKTPHUUECTBO M MarHeTu3M [DIeKTpoHHBIA pecypc] : ydeOnuk / U. W.
TamsikoBabymikeBry. — DNEKTPOH. TEKCTOBbIE JaHHbIE. — MuHCK: Bpisiimast mkona, 2014, —
304 c. — 978-985-06-2505-2. — Pexum pocrymna: http://www.iprbookshop.ru/35562.html

4. W. N. TamnsikoBa-bymkesuu. ®usuka. Yacte 2. Ontuka. KBantoBas ¢usuka. CTpoeHue u
¢du3nveckre CBOMCTBA BellecTBa [ DNeKTpoHHbIH pecypce] : yueonuk / Y. Y. TamuisikoBa-bymikesuy.
— DJEeKTPOH. TEKCTOBBIC JaHHbIe. — MuHck: Bpimiimas mkona, 2014, — 232 ¢. — 978-985-
062506-9. — Pexxum noctyma: http://www.iprbookshop.ru/35563.html

5. Iluckapéra T.M. COopHHK 3amau 1o oOmeMmy Kypcy ¢Gu3MKH [DIEeKTPOHHBIN pecypc| :
yuebnoe nmocobue / T.U. ITuckapépa, A.A. Yakak. — DIEKTPOH. TEKCTOBBIE TaHHBIE. — OpeHOypr:
OpenOyprckuii rocyaapcTBenHbli yauepeuteT, ObC ACB, 2016. — 131 ¢. — 978-5-7410-1500-1.
— Pesxum poctymna: http://www.iprbookshop.ru/69942.html

B) METOAMYECKHE YKAZAHUS

1. Kyrkun O.K. Metoauueckoe ykazanue mo aucuurinHe “@usuka” mis cryaeHtoB I u 11
KypCcOB K JlabopaTopHbIM paboTam mo kypey “@usuka”’. - Pekomenaosana kadenpoii BM®X BD
NxI'TY or 25 aBrycra 2008 r.

2. dusuka [DEKTpPOHHBIM pecypc] : Kypc HMHTEHCHUBHOM MOJArOTOBKM K TECTUPOBAHHUIO U
sk3ameny / JI. B. Taunun, I'. C. Kem6posckuii, B. M. Crpenbuens, B. I'. llleneneBuy. — DIeKTpoH.
TeKcToBbIe JaHHbIEe. — MuHck : TerpaCucremc, Terpanur, 2014. — 464 ¢. — 978-985-7081-35-6.
— Pesxxum nocryna: http://www.iprbookshop.ru/28272.html

3. Huxummna, A. U. ®uszuka. Teoperndeckuii MaTepua sl HOJATOTOBKH K J1aOOpaTOPHBIM
pabortam [DnekTpoHHBINH pecypc] : yuebHoe mocobue / A. WM. Hukummnua, A. K. TapxanoB. —
ONEKTPOH. TEKCTOBBIE JaHHbIE. — BopoHex : BOpOHEXCKHII TOCYJapCTBEHHBIN apXUTEKTYpPHO-
crpoutenbHblid yHuBepcurtet, 9bC ACB, 2016. — 139 c. — 978-5-89040-637-8. — Pexxum nocrymna:
http://www.iprbookshop.ru/72952.html

4. bapxaroBa, O. M. COOpHUK TeMaTHYECKUX 3ajay M0 Kypcy oOmel GpU3uKu [ DIeKTPOHHBIN
pecypc] : yaebnoe nocodue / O. M. bapxaroBa, E. A. PeByHOBa. — DJIEKTPOH. TEKCTOBHIE TaHHEIE.
— Hwxuuit Hosropon : Hwukeropoackuii rocylapCTBEHHBIH apXUTEKTYPHO-CTPOUTEIBHBIN
yauBepcurer, ObC ACB, 2016. — 164 c. — 978-5-528-00143-2. — Pexum npocryma:
http://www.iprbookshop.ru/80837.html

r) NepevYeHb pecypcoB HH(POPMAMOHHO-KOMMYHUKANIMOHHOM ceTn UHTEepHeT

1. DOnekrponHo-o6ubnuoreunas cucremMa [PRbooks http://istu.ru/material/elektronno-
bibliotechnaya-sistema-iprbooks

2. DnexTpoHHBIM Katamor HayuyHou OmOmmorexkn WxI'TY mmenn M.T. Kamamnwkoa Web
NPBUC
http://94.181.117.43/cgibin/irbis64r_12/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=IBIS&P21
DBN=IBIS

3. HaumonanbHas snexTpoHHas OubnuoTeka - http://H36.pd.


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

4. Muposas nudposas 6ubaroreka - http://mwww.wdl.org/ru/

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

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

7. CnpaBouno-npaBoBas cucrema Koncynsrantlmroc http://www.consultant.ru/

1) JMIEeH3UOHHOE ¥ CBOOOHO PacpoCcTPaHsieMoe IPOrpaMMHoOe obeclievyeHne:

1. Microsoft Office (iuuensuonHoe I10)
2. Doctor Web (munenzuonnoe I10)

7. MaTepnaﬂbno-TexnnquRoe obecrneyeHue AUCHHUIIJINHBI:

1. JleKuHMOHHBIC 3aHATUSI.

Y4eOHble ayTUTOPUU IS JICKIIMOHHBIX 3aHATHI YKOMILIEKTOBAaHBI MEOEIbI0 U TEXHUYECKUMU
CpeACTBaMU OOYYCHUs, CIYXAIUMH JUIS TpPEACTaBICHUs y4eOHOW WHpopMamuu OO0JbIION
ayTUTOpUH (HaOOpBI IEMOHCTPAIIMOHHOTO 000pYyI0BaHUs (IIPOEKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK),
y4eOHO-HaTsJHbIE TOCOOUS).

2. IlpakTuueckue 3aHATHS.

VY4yeOHble ayqUTOPUU I MPAKTUYECKUX 3aHATHUH YKOMIUIEKTOBAHbI CIELUAIN3UPOBAHHON
MeOeIbI0 U TEXHUYECKUMH CpeicTBaMH 00ydeHUs (IPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK).

3. JlabopaTtopHbIe pabOTHI.

Jliis mabopaTtopHBIX 3aHATUH UcHoNb3yroTcst ayauropust Ne 215 anpec: 427430, Yamyprckas
PecniyOnuka, r. Botkunck, yn. I1.LU. IllyBanoBa, a. 1 ocHamieHHas cleayromM o00pydOBaHUEM:
KOMIUIEKC JabOpaTOpHBIX YCTAaHOBOK IO MEXaHHKE, MOJIEKYJSIpHON (U3HKe, IIeKTPUUYECTBY,
MarHeTU3My U IO 3JIEKTPOMArHUTHBIM KOJICOAHHUSM.

4. CawmocrosiTensHas padora.

ITomemienuss i1 CaMOCTOSATENBHOM pabOThl OCHAIlEHbl KOMIIBIOTEPHOM TEXHUKOW ¢
BO3MOKHOCTBIO TOAKIIIOYEHUS K ceTh «HTepHEeT» M TOCTYNOM K AJIEKTPOHHOU MH(OPMAITMOHHO-
oOpasoBarenbsHO cpene BO ®I'BOY BO «MxI'TY umenn M.T. Kanamnukosay:

- TIOMEIIEHHUS [JIi CaMOCTOSTENbHOW paboThl oOyuarommxcs (aya.Ne 224, aapec: 427430,
Y amyprckas Pecriyonuka, r. Borkunck, ya. [1.U. lysanosa, 1. 1).

[Ipn HEeoOxoaumocTu pabouasi mporpamMma JUCHUIUIMHBL (MOJYJIsl) MOKET OBITh aJlaTHpOBaHa
uis  o0ecriedeHusi 00pa3oBaTeNbHOrO Mpolecca MHBAIMAOB W JHUI[ C OTPaHUYEHHBIMU
BO3MOXXHOCTSIMU 3JI0pPOBbSI, B TOM 4HCIE i OOy4eHHS C TNPUMEHEHHEM JHUCTaHI[MOHHBIX
oOpa3zoBaTenbHBIX TexHoNoruil. s sToro TpebyeTcs 3asBieHHE CTyACHTa (€ro 3aKOHHOTO
MPEJCTaBUTEIISA) U 3aKIIFOYEHHE TICUXO0JI0r0-MeIuKo-reaarornueckoi komuccuu (IIMIIK).



IMpuno:kenue k padoyeid mporpamme
AUCHMITHHBI

MUHOBPHAYKHN POCCHUN
BoTtkuHckuit Gpumman
®enepalIbHOrO rOCYAAPCTBEHHOTO OIOIKETHOTO 00Pa30BaTEIBHOIO
YUpEXKIECHUS BBICIIETO 00PAa30BaHU

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

OueHovHbIe cpeicTBA
0 JMCIUILINHE

duznka

Hanpasienue 09.03.01 «MudbopmaTrka v BBIYUCIUTETbHAS TEXHUKAY

npodusb «ABTOMATU3UPOBAHHBIE CHCTEMbI 00pabOTKH HHMOPMALIMK U YIPABJICHUS)

ypOBEHb 00pa3oBaHUs: OaKaaBpraT

dhopma oOydeHHS: OUHASL

o0I1ast Tpy10€MKOCTh JUCIUIUIMHBI COCTABISAET: _ 9  3a4eTHBIX eIMUHUII(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 (U3NYECKYIO CYIIHOCTH TMPOOJIEM,
N . OK3aMeH
BO3HMKAIOIIUX B XoJe Oyayiiel npodeccrnoHanbHOR
(Bompocsr 1 - 52)
JEATETbHOCTH

V2: 3anuceiBaTb OCHOBHBIE 3aKOHBI U ypaBHEHUS
s pusndeckux BenmmumH B cucreme CHU m
NPUMEHSTh UX JUIS PEIIeHUs 3a]1a4 TEOPETUUECKOro,
SKCHEPUMEHTAIBHOTO U MPUKIATHOTO XapaKTepa

H2: HaBrikamMu  00bsAcCHeHHMS  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 PEIIeHHs 3a]a4 TEOPETHIECKOro,
9KCTIEPUMEHTAIBHOTO U MIPUKIATHOTO XapakTepa

V3: Paborare ¢ mpubopamum U 000pyIOBaHHEM

COBpeMeHHOH (uznueckoit maboparopun

V4. Hcnonw3zoBarh pa3iu4HbIe METOIUKU
¢$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 HpOGJ’IeM

VYo: OOBSICHATH ~ OCHOBHBIE  HaOJIIOAaeMble
MIPUPOJHBIE Y TEXHOTEHHBIC SIBICHUS U 3(PQPEKTHI C
TO3UITUH (GbyHIaMEHTAIBHBIX (busnIecKux
B3aUMOJEHCTBUI

H1: npuMeHeHNst OCHOBHBIX METOIOB 1 ITOJYYEHHBIX
0a30BBIX 3HAHWH [UI PEICHMS NPHUKIATHBIX 337124
H4: naBbikamMM (U3MYECKOTO MOJETHPOBAHMS IS
pemieHusl  NpUKIagHBIX  3a7ad B Oyx;ymied
PO eCCHOHANBHOMN NESTEIFHOCTH

3amuTa 1a00paToOpHBIX
pabor

Pabora Ha mpakTHYECKHX
3aHATHUIX: (GbpoHTATBHBII
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:BoiaBasaTh (U3NYECKYIO0 CYIIHOCTB IPOOIeM,
BO3HUKAIOIIKUX B X0J¢ Oyaymiel nmpodeccHoHaIbHON
JIeATEIIbHOCTH

Vs5: Hcnons3oBaTh METO/IbI aJIeKBaTHOTO
(PU3NIECKOTO U MaTEMAaTHIECKOTO MOICIIUPOBAHIS, &
TaKXKe IPUMEHATH METOIBl  (PU3MKO-MaTeMaTH-
YECKOTO aHajh3a K PEeHIeHHI0 KOHKPETHBIX
€CTeCTBCHHOHAYYHBIX M TEXHUYECKUX MPoOIeM

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  OPUKIAgHBIX  33gad 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 onpeneneHne MOMEHTA CUJIBl U MOMEHTA UMITYJIbCA OTHOCUTEIIBHO TOUYKH BPAILCHHS,
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 IWHAMHKH BPAIATEILHOTO ABIKEHHS.

6. BriBenuTe pacueTHyr0 GopMyITy 115 MOMEHTa HHEpLMM MasiTHUKa O6epoeka.

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

8. Kak m3menurcs MmomeHT nHEepuH MasTHuka OOepOeka, eciiu rpy3bl IEPeIBUHYTH OJIMKE K
OCH BpallleHus, Jajblie OT OCH BpaleHus ?

Kpumepuu oyenxu:
[IpuBeneHs! B pa3aene 2

Haumenoganue: pabora Ha NPAKTUUECKUX 3aHATUAX: TEKYIIUH KOHTPOJIb BBIMOJIHEHUS
3ananuil. Ilpeocmaenenue ¢ OC: nepedeHs 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 YCKOPEHHUE TUCKA; ar, 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. Korga TOpMoOKeHHE NpeKpaTwiIoCh, BpalIEHWE MAaXOBHKAa CHOBA CTAJIO
PaBHOMEPHBIM, HO YK€ € 4acTOTOM n. ONpenenuTs yriioBOe€ YCKOPEHHE MAaXOBHKA, €CIIN 3a BPEMs
PaBHO3aMEIJICHHOTO JIBUKEHUSI MaXOBHK cJienan N 000pOoTOB.

3. BrBemute dopmyny mans MOMEHTa WHEPIMHM TOHKOTO CTEpKHS Maccoi m W JImHOM L
OTHOCHUTEIIBHO OCH, ITPOXOASILEH Yepe3 LEHTP MacC IEPIEHIAUKYIISIPHO €T0 JJINHE.

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



3ananue no TeMe «JIEKTPOCTATHKA»:

Pemuts ciaexyronue 3agaum.

1. Toukuit mpsiMoit crtepkeHb anuHOM L = 15 cM paBHOMEpPHO 3apsKeH C JIMHEWHOU
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 Kparo TOHKOTO Jucka paguyca R = 20 cM, Mo KOTOpoMy paBHOMEPHO
pacIpesieNieH 3apsil ¢ TOBEPXHOCTHOH MIIOTHOCTBIO 6 = 0,25 MkKi/M?,

3. DNeKTpocTaTUyecKoe IoJie co3jaaercs mapoM paguycom R = 10 cM, paBHOMEpHO
3apsKEHHBIM ¢ 00BEMHOM IIOTHOCTEIO p = 20 HKI1/M?. Onpeienute pa3sHOCTh MOTEHIHAIOB MEXTY
JBYMSI TOUKAMHU 3TOTO IOJIs, JISKATUMHU BHYTPH IIapa HA PACCTOSHUSAX 1 =2 CM U I2 = 8 CM OT €ro
LIEHTpA.

4. DJexTpocTaTHYECKOe MmoJie co3naercs cepoit paauycom R =5 cM, paBHOMEPHO 3apsKEHHOU
C MOBEPXHOCTHOM TIOTHOCTBIO 6 = 1 HKi/M2. Onpeaenute pasHOCTh MOTEHIIMATIOB MEXIY IBYMS
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, Teopus). B3auMocBsI3b (U3UKU U TEXHUKH.

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

3. Tlonarue coctosHUs B Kiaccuueckod MmexaHuke. OCHOBHas 3ajaya JIMHAMHMKH. 3aKOH
nHepuuu. MHepuaibHble 1 HeMHepLUalbHbIE CUCTEMBI OTcueTa. PU3NYECKOe COAepKaHUE TOHITUN
MaccChl, CHJIbI, UMITYJIbCA, UMITYJIbCa CUJIBI, 2-11 3akoH HproToHa. Buel B3anMoeiicTBUM, TTIOHSTHE O
CHJIaX UHEPLUH.

4. 3-ii 3akoH Hprorona. BHemHne m BHYTpEHHHE CHJIBL. 3aKOH COXPAaHEHHs MMITYJIbCa IS
3aMKHYTOM crucTeMbl Tenl. [IoHsTHE IeHTpa Macc U 3aKOH €T0 JIBUKEHHUS.

5. [IlousTue sHepruu, paboTel U MoOIHOCTU. KuHeTHYecKas SHEprusi MEXaHUYECKON CUCTEMBI.
PaboTa nepeMeHHOM CHITBI.

6. Ilone kak ¢opma MaTepHH, OCYyILIECTBIsIEMasl CUJIOBOE B3aUMOJICHCTBHE MEX1y YaCTUIIAMHU.
[TonsiTe norteHnuanpbHoro mojis. lloreHnuanbHas SHEprusi MaTepUaIbHOM TOYKHM BO BHEIIHEM
CHJIOBOM II0JI€ U €€ CBf3b C CHJIOW, JAEWCTBYIOUIEH Ha MaTepHalibHyl0 TOYKY (Ha HpHUMepe
I'PaBUTALMOHHOIO TOJIA).

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

8. BpamarensHOe ABIKEHHE U €T0 KHHEMAaTHUECKUE XapaKTEPUCTHKH: YIIIOBOE TIepeMelIeHHE,
YIJI0Basi CKOPOCTh U YINIOBOE YCKOpeHHe. CBsI3b YIVIOBBIX XapaKTEPUCTHUK C JTMHEHHBIMU.

9. luHaMu4YecKrne XapaKTEePUCTHKH BpamlaTeIbHOTO IBW)KCHUS: MOMEHT CHJIBI, MOMEHT
UMITYJIbCa, MOMEHT MHEpIMH. Bbruncienue MOMEHTOB HHEPLUH Tell MpaBUiIbHOHN Gopmbl. Teopema
[IreiHepa.

10. OcHOBHOI 3aKOH JTMHAMUKM BpallaTeIFHOTO IBI)KCHUS. 3aKOH COXpaHEHHS 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. Kunemartuka u JUHAMUKA KUJKOCTEN U Ta30B: 3JIEMEHThl MEXaHUKH KUJAKOCTEH; ypaBHEHHS
HENPEePbIBHOCTH bepHyIM; BA3KOCTb; JIaMUHAPHBIN U TypOYJIEHTHBIN PEKUMBI TEUSHUS KUIKOCTEH;
JBUKCHHE TEJl B )KUAKOCTAX UM razax; MoJbeMHas CUJIA.

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

16. CnoxeHue rapMOHHYECKUX KOJICOaHUN OJTHOTO HAMIPABIICHUS U OJJMHAKOBOH YaCTOTHI.

buenus.

17. CnoxxeHre B3aUMHO-TIEPIECHINKYJISIPHBIX KOJICOAHUM.

18. Jlunamuka rapmMoHudeckux koseOanuid. [uddepeHunanbHoe ypaBHEHHE TapMOHUYECKHX
koseOanuii. [Ipy>KNMHHBIN, MaTEMAaTHYECKUN U (PU3HMISCKUN MAsTHUKH.

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

20. Brmyxnennsie konebanus. JnuddepenimansHoe ypaBHEHUE BEIHYKICHHBIX KOJICOaHUH, ero
peluieHue U aHaJIu3. SIBJIeHHE pe30HaHca.

21. BonnoBsle mpouecchl. MexaHusm o0Opa3oBaHus BOJH B ympyroil cpene. Ilomepeunsie u
IIPOJI0JIbHBIE BOJIHBI. Y paBHEHHUE Oerylieil BOIHbl. BennunHbl, XapakTepu3yIoIIue BOJIHY.

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

23. IIpeoOpa3zoBanue ["anmies. MexaHn4eckuil IPUHLIUI OTHOCUTEIBHOCTH. 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 JHHAMHUKHU B PEIATHBUCTCKON MeXaHWKe. B3anMocBs3b
Macchel 1 sHepru. Kunetnueckas sHEprus B peIsSsTUBUCTCKOM MEXaHUKE. | paHUIIbI PUMEHUMOCTHU
KJIACCUYECKON MEXAHUKH.

26. MonekynspHas ¢u3MKa W TepMoAMHAMHMKa. MX OOBEKTBI M METO/bl HCCIEIOBAHUS.
TepMonnHaMuyeckas CUCTEMa; €€ MapaMeTphl U COCTOsIHUE. TepMOaIMHAMUYECKHI MPOLIECC U €ro
BHJIBL.

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
CTereHsIM cB000/1bl. BHYTpeHHsIs1 SHEpTHsl UeaabHOTo rasa.

29. 3axkoH MakcBesuia i1l pacripeieIeHUs] MOJIEKYJI H/I€AIbHOTO ra3a Mo CKOPOCTSAM M SHEPI UM
TETI0BOTO ABMKeHUs. [loHsTHE O cpenHelt apupmeTnyeckoi, CpeHel KBapaTUYHON | Hauboee
BEPOSITHOM CKOPOCTSIX.

30. BeiBog 6apomerpuueckoii popmysl U ee aHanus. Pacnipenenenue bonbiiMana ass yacTui Bo
BHEILIHEM ITOTEHIUAIIEHOM I10JIE.

31. CpenHee 4uCIIO CTOJIKHOBEHMH M CpeAHsAs JUIMHA CBOOOAHOTO mpolera Mojekyi. SBieHus
nepeHoca B TEPMOIAMHAMUYECKH HEPABHOBECHBIX CHUCTeMax: IU(Qy3Hs, TEIIONPOBOAHOCTD,
BHYTpPEHHEE TPEHUE.



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

33. IIpumeHeHue nepBoro Hayajia TePMOJUHAMUKY K U3ompolneccaMm. PaboTa U TemioeMKocTh B
U30IpoIeccax.

34. AnmabatHblii mporecc, ypaBuenue [lyaccona. Pabora u TemimoemMKkocTs.

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 €T0 CTATUCTUUECKAsl MHTEPIIPETALIMSL.

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

38. Cpasnenue n3zorepMm Ban-nep-Baanbsca ¢ skcniepumenTanbHbIMU. KpuTHueckoe cocTosiHue
BeniecTBa. [lonsTue o ¢pa3zoBbIX Mepexoax.

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

40. ITorox BEKTOpa HAMPSKEHHOCTH. Teopema Octporpaackoro-I'aycca TUIST
ANEKTPOCTATUYECKOTO MOJIsI B BAKyyMe U IPUMEHEHHE ee ISl pacuera MoJeil.

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

42. TloTeHumanpHas SHEPrHsl 3apsija M IMOTEHIHAT IO B HEKOTOpO Todke. PaszHOCTh
noTeHnuanoB. CBsA3b MEXIY HAMPSKEHHOCTHIO U Pa3HOCTHIO MTOTEHIIUATIOB.

43. JIMdNeKTpUKA W WX THIBL. DJEKTPOHHAs M OpHUEHTAMOHHAs moJisipu3anus. Bekrop
nosisspu3anuu. HanpsokeHHOCTh TOJist B JUAJIEKTpHKE. JManekTpudeckas MPOHUIIAEMOCTh CPEIbl.
CerHeTosNneKTpUKH.

44. Pacnpenenenue 3apsi0B B poBoAHMKE. [loe BHYTpH MPOBOJHKKA U Y €70 TIOBEPXHOCTH.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

45. DIeKTPOEeMKOCTh YEAMHEHHOTO MPOoBOAHKKA. KOHAEHCaTOpHI.

46. DHeprusi CHUCTeMbl HETMOJBMKHBIX TOYEUYHBIX 3apsijioB, 3apsDKEHHOTO TMPOBOJIHUKA,
asIeKTprueckoro nojsi. O6beMHast I0THOCTh SHEPTHH.

47. TlocTOSTHHBIA AJEKTPUYECKUI TOK U €ro XapakTepUCTUKH: CHJIa TOKa, MJIOTHOCTh TOKA.
VYcnoBus cylecTBOBaHUS MOCTOSIHHOTO TOKa. CTOPOHHUE CHUJIBI.

48. O06oOmennblii 3akoH Oma B wuHTerpanbHoW (opme. Pasnocte mnorenmuamoB J/C,
HarpsKEHUe.

49. OCHOBHBIE TIOJIOKEHUS KIIACCUIESCKON IJICKTPOHHOM TEOPHH JICKTPOITPOBOIHOCTH METAIIIIOB.
BeiBon 3akona Oma wu JDxoyms-Jlenna B nauddepennmanbHoit  dopmMe H3  DIEKTPOHHBIX
MPEJICTABICHUN.

Ilpumep o6unema ona 3auema

denepanbHOE TOCYAapCTBEHHOE OI0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE BBICILIETO
oOpazoBaHHs

«M>keBCKHM rOCYJapCTBEHHBIN TEXHUUECKUI yHUBepcuTeT nMeHn M. T. Kananmaukosay»

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 MOA YIJIOM 0. K TOPU3OHTY €O CKOopocTh Vo. HaiiTu: 3aBUCHMMOCTB
TOPU30HTAJILHOW U BEPTUKAIBLHOM COCTaBIISIONIUX CKOPOCTEH, a TAK)KE KOOPJIMHAT TeJla OT BPEMEHU;
Ha KaKyl0 MaKCUMAJIbHYI BBICOTY NOAHHUMETCA TCII0, BpCMs IOABEMA U BPEM I10JICTA.

bunter paccMoTpeH u yTBepiKaeH Ha 3acenanuu Kadenpelt PuO «  » 20 1.
[TpoTokomn Ne

Haumenoeanue: 3x3ameH

Ilpeocmaenenue ¢ @OC: niepeyeHb BOIPOCOB

Ilepeuens 6onpocoe onsa npogedenusn IK3amena:

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 MHAYKUMHU (3aKOH IOJIHOTO TOKa). Buxpepoit
XapakTep MarHuTHoro mnois. [IpuMeHeHne TeopemMsl 0 HUPKYJISALUN K pacyeTy 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 wuWHAYKUMU. 3akoH Dapanes-JleHma u ero BbIBOI U3
ANEKTPOHHBIX MPEACTABICHUH.

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

9. OmnmcaHne MarHMTHOTO TONA B BemlecTBe. Kiaccudukamms marepuanoB M0 MarHUTHBIM
CBOMCTBaM.

10. /InamarHeTuku. DIEeMEHTApHAS TCOPHS THaMarHeTu3Ma.

11. IMTapamarnetuxu. Knaccudeckas teopust JlanxxeBeHa.

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

13. CoOomHbIe He3aTyxalolmMe W  3aTyXalollue JJIGKTPOMAarHUTHBIC KojcOaHUs B
KosiebaTenbHOM KOHTYpe. [JuddepeHnmanbHoe ypaBHEHHE 3aTyXalOLMX KojeOaHHi, ero perieHue u
aHau3.

14. BemHyXIeHHBIE  JJIEKTpoMarHuTHble  kosieOanus.  uddepennmansHoe  ypaBHEHHE
BBIHYKJICHHBIX KOJIeOaHUI 1 ero peuieHne. AMIUIMTY/a U (a3za BIHYK/IEHHBIX KosieOaHuil. SIBnenue
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 ypaBHEHH MakcBesla. 3HAUEHUE AIEKTPOMAarHUTHON Teopun Makcsea.

18. DnexkTpoMarHMTHBIE BOJHBI M HMX cBoicTBa. JluddepeHuunansHoe  ypaBHEHHE
3JIEKTPOMAarHUTHOM BOJIHBI. DHeprus BoyH. [IoTok sHeprun. Bekrop Ymosa-IloliHTHHrA.

19. CgeroBas BonHa. IHTepdepenuus cBeta. KorepeHTHOCTh (BpeMEHHAs U MPOCTPAHCTBEHHAs )
U MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. YcioBus wmakc. W wmuH. VIHTeHCHBHOCTM mIpH
UHTEp(EpEeHINH.



20. Croco0Obl TMONMydeHUs] KOTepEeHTHBIX BOJH. WHTepdepeHnns cBeTa B TOHKHX ILICHKAX.
[TpumeneHne uHTEpHEpEeHIINN: UHTEPPEPOMETPBI, IPOCBETIECHHE ONTUKH.

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

[IpssMonMHENHOE paCIIPOCTPAHEHHUE CBETA.

22. udpakuus Opayarodepa Ha AUGPaKIIMOHHON pEIIETKE.

23. udpakuus OpayHrodepa Ha OTHON IIECITH.

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

25. TlonsATtue o mosnspu3anmy cBeTa, BUBI mossgpu3aui. CriocoObl HOTyYeHHUs MOJIIPU30BAHHOTO
CBETa.

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

27. TennoBoe wu3inyueHue. OCHOBHBIE XapaKTEPUCTUKH TEIUIOBOIO H3JIY4EHHUS. 3aKOHbI
teroBoro u3nyuenus: Kupxroda, Credana-bonpiimana, Buna. A6comoTHO YepHOE TeTo.

28. KsanroBas runoreza u ¢opmyina Ilnanka. Cesa3p Qopmynsl [lnanka ¢ kinaccuuecKumMu
3aKOHaMHM TEIUIOBOro u3inyuyeHus. [lonarue 06 onTuyeckoit mMUpoMeTpuu.

29. JlManekTHUYecKoe €IMHCTBO KOPHYCKYJISPHBIX M BOJHOBBIX CBOMCTB 3JIEKTPOMAarHUTHOIO
usnyudenus. Buemnuii hpotosddexr. laBnenue cera. ekt Komnrona u ero reopus.

30. T'unote3a u Qopmyna ne bpoilna. DkcnepuMeHTanbHOE MOATBEPXKIAEHHE THUIOTE3bl 1€
bpoiins.

31. CooTHomIEHHE HEOIPEICIIEHHOCTEH KaK MPOSIBIIEHUE KOPITYCKYISIPHO-BOJIHOBOTO JTyalH3Ma.
[IpyHIMI TPUYMHHOCTH B KBAaHTOBOM MexaHuke. OTpaHMYEHHOCTh MEXaHUYECKOIO JETEPMUHU3MA.

32. BomnoBas QyHkmms W ee cratuctudeckwii cMmeici. OOmiee ypaBaenme Illpenunrepa.
CranuonapHoe cocrosiHue. YpasHenue Ilpenunrepa s crailnOHapHBIX COCTOSTHUM.

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

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

35. JIuHelHBIN rapMOHUUYECKUI OCIMIUIATOP B KBAHTOBOW MEXaHHKE.

36. PasButue npencraBieHuil o crpoeHun aroma. Mognens atoma Pesephopaa-bopa.

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

38. punnun [Taymu. PacnpeneneHre 31eKTPOHOB B aTOME 110 COCTOSTHHUSIM.

39. IlonsaTue 06 sHEPreTUYECKUX YPOBHIX MOJIeKy . CIEKTpbl MOJIEKYI.

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

41. llonATHe O KBAHTOBBIX CTaTHUCTHKax. Pa3oBoe MPOCTPAHCTBO. JJIEMEHTapHas suehKa.
ITnoTHOCTH cocTosiHuMit. Pactipenenenue yactui no cocrosiHusM (boze-Oiinmreitna, ®epmu/lupaxa).

42. TermmoeMKOCTh KpUCTaJUIMYecKol pemeTkd. 3akoH /Jlromonra-IItu. KsaHTOBast Teopws
TEIMJI0EMKOCTH.

43. KBaHTOBasi Teopusi CBOOOIHBIX OJJICKTPOHOB B MeTaiuie. PacmpeneiieHne CBOOOJHBIX
JJIEKTPOHOB [0 SHEPIHUsAM B 3aBHCUMOCTH OT TemriepaTrypbl. Pacnpenenenune ®epmu-/lupaxa.
BHyTpeHHss 5HEPrUs U TEMJIOEMKOCTh MIEKTPOHHOI'O Ta3a B METalIE.

44. DaexTponpoBOAHOCTh 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 H TPHUMECHas NPOBOIUMOCTh. TemmepaTypHas
3aBUCHUMOCTh TIPOBOIMMOCTH IOJIYIPOBOIHUKOB.



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

48. DOTO’NEKTPUYECKHE SBICHUS B MOIYIIPOBOAHUKAX.

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 Opaynrodepa Ha AUPPAKIIHOHHOM peIIeTKE.

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 yTBepK/IeH Ha 3acelaHuM Kadepbl
10)7(0)

«__» 20 1.

[Ipotokon Ne

Haumenoeanue: KOII0KBUYM

Ilpeocmaenenue ¢ @OC: niepeyeHb BOIPOCOB

Ilepeuens 6onpocoe ons npogedenusn KoioKeuyma:

Konnokuym Nel

1. TlonsTHMe mpocTpaHCTBAa M BpeMEHHM B Kiaccuueckodl ¢usmuke. Cucremsl orTcyera.
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
B3aUMOJCUCTBUM, IIOHATHE O CUJIAX UHEPLIUH.

3. 3-it 3akoH HploToHa. BHemHue M BHYTpEHHHE CHJIBL. 3aKOH COXPaHEHHs MMITyJbca s
3aMKHYTOU cucTeMsl Tel. [IoHATHE LIEeHTpa Macc U 3aKOH €T0 JABUKCHUS.

4. Tlonstue sHepruu, paboTel 1 MOUIHOCTH. KMHeTHUecKast SHepIrus MEXaHUYECKON CUCTEMBI.
PaGota nepeMeHHO CUTIBI.

5. Tlone kak popma maTepuu, ocyliecTBIsIeMas CHJIOBOE B3aUMOJEHCTBHE MEX]y YacTHUILIAMHU.
[lonsaTtne noreHuuanbHOro mnoss. lloreHuuanbHass >HEPrus MAaTepUaIbHONM TOYKU BO BHEIIHEM



CHUJIOBOM TIOJIE M €€ CBs3b C CHJIOW, NEHCTBYIONIEH Ha MaTepuadbHYI0 TOYKY (Ha TpUMEpe
TPaBUTAIMOHHOTO TTOJIs).

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

7. BpamarenbHoE IBUKEHUE U €T0 KHHEMATUUECKNE XapaKTEPUCTUKH: YITIOBOE IIEPEMEILIEHUE,
YIJIOBast CKOPOCTh M YIJIOBOE yCKOpeHHE. CBA3b YIIIOBBIX XapaKTEPUCTHUK C JINHEUHBIMH.

8. JluHaMuyeckue XapaKTEpPUCTHKH BpallaTeIbHOTO JBM)KEHUS: MOMEHT CHJIbl, MOMEHT
UMITYJIbCA OTHOCUTEIFHO TOUYKH (MTHOBEHHOM OCH) U 3aKpEIJICHHON OCH.

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

10. OcHOBHOI 3aKOH JMHAMHUK{ BpallaTeIbHOTO JBIDKEHUS. 3aKOH COXPAHEHUS MOMEHTa
UMITyJIbCa.

11. Kunernueckas sHEprHsi 1 paboTa BO BpaLIaTeIbHOM JIBUKCHUU.

Komnoksuym Ne2

1. MaraurtHoe noJje U ero XapakKTepUCTUKHU: UHIYKIUS, HAPSP)KEHHOCTh. 3aKOH AMIepa.

2. KoHTyp ¢ TOKOM B MarHUTHOM THIOJI€.

3. 3akon buo-Capapa-Jlannaca ¥ ero mHpUMEHEHME K BBIYMCICHHUIO MAarHUTHBIX IOJIEH
IPSIMOJIMHENMHOIO ITPOBOHHUKA C TOKOM U KPYTrOBOT'O TOKA.

4. Teopema 0 HMPKYJALKUKA BEKTOPAa MarHUTHOM MHAYKIUU (3aKOH IOJIHOTO, TOKa). Buxpesoit
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 NpOBOJHMKA U KOHTYpPa C TOKOM B MarHUTHOM IIOJIE.

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

7. SlBnenuwe osnekTpomMarHuTHOW wuHAYKUMU. 3akoH Dapanes-JleHna u BBIBOA €ro U3
AJEKTPOHHBIX MPEACTABICHUH.

8. HWuaykTUBHOCTH coneHOMAA. SIBiIeHNE caMOUHAYKIMU. TOKH MPpH 3aMBIKAHUHU U pa3MbIKAaHUN
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. Kputepnu u mKajabl OHeHUBAHUSA

JUisi KOHTPOJIBHBIX MEPONpPUATUH (TEKYyIIero KOHTPOJIS) YCTaHABIMBACTCS MHUHHMMAJIbHOE U
MaKCUMaJIbHOE KOJIMYECTBO OauIOB B COOTBETCTBUU ¢ Tabmuueid. KoHTposiabHOe Mmepompusitue
CUMTAeTCs TPOWJIEHHBIM YCHEIIHO NpU YCIOBUM Habopa KolMyecTBa OalsloB HE HIKE
MHUHHUMAaJIBHOTO.

Pesynprar 00y4eHHs MO JUCHMIUIMHE CYMTAETCS AOCTUTHYTHIM IIPH YCIIEIIHOM MPOXOXKICHUU
00y4aroluMcs BCEX KOHTPOJIbHBIX MEPONIPUATHI, OTHOCALINXCSA K JTAHHOMY pe3ylbTaTy 00y4eHHUsI.



2 cemecTp

Pa3zoenv Konuuecmeo 6annoe
OUCHUUNIUHDL 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 1O 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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