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1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

Llenb TUCIMITITUHBL:

* U3yYUTh (PU3MUECKHUE SBJICHUS U 3aKOHBI (DU3MKH, TPAHHIIBI UX MPUMEHHUMOCTH, IPUMEHEHNE 3aKOHOB B
BOKHEHIINX MPAKTHYECKUX MPUIOKEHUSIX; MO3HAKOMHUTBCS C OCHOBHBIMH (DU3UUECKUMH BEITUYNHAMHU,
3HATh WX OIpEIeNIeHHe, CMBICT, CHOCOOBl M EAWHUIBI WX W3MEPeHHs; MpeJCTaBIiATh cebe
¢byHnaaMeHTaIbHbIE (U3HMUYECKUE OMBITHI U UX POJIb B PAa3BUTHHM HAyKH, 3HATh HA3HAYCHHWE W MPUHIIMIIBI
neicTBUS BaKHEWIINX (prU3HdIecKux MpuOOpoB;

* mproOpecTH HaBBIKK PabOTHI ¢ MpUOOpaMu U 060PYIOBaHUEM COBpEeMEHHOU (pu3rueckoil JabopaTopuu;
HaBBIKU HCIIOJIb30BaHMS PA3JINYHbIX METOAUK (PU3NIECKUX U3MEPEHUI U 00pabOTKH SKCIEPUMEHTAIBHBIX
TAaHHBIX; HABBIKU NPOBEACHUS (PU3MUECKOr0 U MAaTEMATUYECKOTr0 MOJEIMPOBAHUSA, a TaKkKe MPUMEHEHUs
METO/MOB (PU3UKO-MATEMATHYECKOTO aHalM3a K pEIICHHI0 KOHKPETHBIX €CTECTBEHHOHAYYHBIX U
TEXHUYECKUX MpoOIeM;

* YSICHUTH JIOTHYECKHE CBS3HM MEXIY pa3lienaMu Kypca (GU3UKH, BEIPaOOTAaTh MpPEACTaBICHHE O TOM, 4TO
¢u3uKa SBISETCS YHMBEPCAJIbHOM 0a30i I TEXHMYECKHX HAyK, M 4YTO Te€ (DU3NYECKHE SBICHUS H
[POIIECCHI, KOTOPBIE NTOKa OTPAaHMYCHHO MPUMEHSIOTCS B TEXHUKE, B OyAyIeM MOTYT OKa3aTbCsl B LIEHTPE
HOBAaTOPCKHX JIOCTH)KEHUHM MH)KEHEPHON MBICITH.

3agauu TUCIUILIUHBL

B pe3synbraTe M3ydeHUs NUCLMIUIMHBI OOydaroIIUICs NOJDKEH (IIPOEKTHPYEMBbIE PE3yJbTaThl OCBOEHUS
TACITUTIITHBI )

3HATh:

- OCHOBHBIC (PM3MUYECKHE SIBICHHUS M MPOIECCHl, HA KOTOPHIX OCHOBAHBI MPUHIHIBI AEHCTBHS OOBEKTOB
npoQecCHOHANBHON AeATENIFHOCTH, 00JIACTH U BOZMOKHOCTH ITPUMEHEHUS Pu3ndeckux 3¢ dexTos;

- (yHmaMeHTaNbHbIE TMOHATHUS, 3aKOHBI M TEOPUHM KJIACCHUECKOW M COBPEMEHHOW (PU3MKM, T'paHMIIBI
MPUMEHUMOCTH OCHOBHBIX (PH3MUECKUX MOJETEH;

- OCHOBHbIE (PU3MYECKHE BETUUNHBI M KOHCTAHTBI, UX ONPEeJICHHs] U eIMHUIIbI U3MEPEHUS;

- METOABI (PU3UYECKOTO UCCIIEAOBAHMS, B TOM YHCIIE METOAbI MOEIUPOBaHUS (PU3NYECKUX IIPOLIECCOB;

- METOABI penieHus PU3NIECKUX 3a1ay, BaXKHBIX JJIsl TEXHUYECKUX MPUIIOKEHHIA;

- (huznvecKrue OCHOBBI U3MEPEHHIA, METOIbI U3MEPEHHS (PU3NUIECKUX BEITUIHH;

- TEXHOJIOTHH pabOTHI C PA3TUYHBIMU BHIAMH HHPOPMAITIH;

YMETB!

- BBIJICJIATH (PU3HUYECKOE CO/IEPKaHUE B CUCTEMAaX U YCTPOMCTBAX pazIMyHON (PU3HUECKON PUPOJIBI;

- OCYLIECTBIATh KOPPEKTHOE MAaTeMaTHYeCKOE ONMUCAHUE (PU3NYECKUX SIBJICHUH B TEXHOJIOTMYECKUX
npoleccax;

- CTPOUTH M AQHAU3UPOBATH MaTeMaTUYECKUE MOAEIH (PU3NYECKUX SBICHUN U MPOLIECCOB MPU PEIICHUH
MPUKJIaIHBIX 331a4;

- pemaTh THIIOBBIE 33/Ja4M 10 OCHOBHBIM pa3zieiaM (PHU3MKH, WCTONB3YS METOAbl MaTeMaTH4eCKOTO
aHaJM3a U MOJCIMPOBAHMUS;

- IPUMEHATH MOHATHUS, (U3NYECKUE 3aKOHBI M METOJBI PEHICHHUs 3a7ad JUIS BBITOJHEHUS TEXHUYECKUX
pacyeToB, aHAIN3a U PELICHUS IPAKTHUECKUX IMPoOIeM, IPOBEACHUS UCCIIEI0BAaHUH B IPO(ecCHOHAIBHON
NesITeNbHOCTH;

- IPUMEHSATh COBpPEMEHHOE (hruzndeckoe 0O60pynoBaHKHE U MPUOOPHI MIPU PELICHUU MPaKTHUECKUX 3ajad,
MCII0JIb30BaTh OCHOBHBIE IIPUEMbI OLIEHKH MOTPEIIHOCTU U 00paOOTKHU JJaHHBIX 3KCIIEPUMEHTA;

BJIAJICTh:

- METO/IaMH aHaNN3a GU3NUECKUX SBICHUH B TEXHHUECKUX YCTPOWCTBAX M CUCTEMAX;

- HaBBIKAMHU MPAKTHYECKOTO MPUMEHEHHUS 3aKOHOB (PM3UKH, B TOM YHCJIE MTPHU MPOSKTUPOBAHUH U3JEIUI 1
MPOIIECCOB;

- METOJaMHM TEOPETUYECKOTO0 HCCIEAOBAaHUS (PU3MUYECKHX SBIEHHH M IPOIECCOB, IOCTPOCHHS
MaTeMaTHYEeCKUX U (PU3NYECKUX MOJIeIIell peabHbIX CUCTEM, PELICHUs (PU3MUECKHX 3a/1a4;

- HaBBIKAMU HUCIOJIb30BAHUS OCHOBHBIX (PU3NYECKUX IPUOOPOB;

- METOJJAMHU HKCIEPHUMEHTAIILHOTO (PU3UUECKOT0 UCCIe0BaHus (IJIaHUPOBaHKE, IOCTAHOBKA U 00paboTKa)
TAHHBIX OKCIIEPUMEHTa, B TOM YHCJIE C WCIOJb30BAHUEM IIaKETOB CTaHIAPTHOTO MPOTrPaMMHOTO
oOcCIIeUeHNS ),




|- HaBBIKaMW IPUMCHCHU A 3HaHWI B 00J1aCTH (1)I/I3I/IKI/I IJI1 U3YUCHUA APYTUX JUCHUIIIINH.

1.2. M3y4yaemble 00beKThI AMCHMIINHBI

HpeILMeTOM OCBOCHU NUCHUIIIUHBI ABJIAIOTCA CICOYIONUC OOBEKTHI:

° (bl/ISI/IT-ICCKI/Ie SIBJICHUSA U ITPOLECCHI B ITPHUPOAC U TEXHOTCHHBIX CUCTEMAX,
° (1)I/ISI/IT-ICCKI/IC 3aKOHBI, OITMCBIBAIOIINE 3TU ABJICHUA U IIPOLECCHI;

° HpI/I60pH JJIA UCCIICAOBAHUA (1)I/I3I/ILICCKI/IX CHCTCM,
* MCTOAbI UCCIICAOBAHUA (1)I/I3I/Iq€CKI/IX CHUCTEM,

* MeToAbl (QOPMANTM30BAaHHOTO OMHMCAHUS (U3NYECKUX CHUCTEM, B TOM UHCIE CpPEACTBAMH
MaTEMATUYECKOTO U KOMIIBIOTEPHOTO MOJIETIUPOBAHHS.

1.3. Bxoaublie TpedoBaHus
|He IPEyCMOTPEHBI

2. IlinanupyemMble pe3yJbTaThl 00yUYeHUs 10 TUCHHILIMHE

I WnaukaTtop 1ocTHxREeHUs
K Hupnexc gaHpreM},Ie PESYIBTATBL | -y \irieTeHITHH, ¢ KOTOPBIM Cpencria
OMITCTCHIMS HHOUKaTOpa OOYHCHIA 110 TNCINIUIMHE COOTHECCHBI INIaHUPYEMBIC OLICHKH
(3HATH, yMETS, BIafeTh) pe3ybTaThl 00y4YeHUs

OIIK-1 U/d-lonk-1 [3Haer: 3HaeT ecTecTBEHHOHayuHble u|TecT

— OCHOBHBIC (PU3NYECKHE
SIBJICHUSI 1 OCHOBHBIE
3aKOHBI (PU3UKU, TPAHULIBI
UX MPUMEHUMOCTH,
BO3MOKHOCTHU
WCIIONTb30BAHUS B
MPAaKTHYECKUX
NPUITIOKEHUSX;

— Ha3HAUCHUE U MIPUHLIUI
JIEMCTBUS BaXKHEHIIINX
(huzmdeckux nMpuobOpoB u
00BEKTOB
podeccuoHaIbHON

eI TeTLHOCTH, CPEJICTB
U3MEPEHUN U KOHTPOJIS;
— METO/bI PEIICHUS
(hu3mveckux 3aaad,
COOTBETCTBYIOLINX
PJIeMEeHTaM
npodeccuoHaIbHON
NESTEIbLHOCTU

00IIEenHKEHEPHBIE TIOXO]T ,
METOJ[bl MATEMAaTUYECKOTO
aHaJM3a U MOJCTHPOBAHUS B
WH)KEHEPHOH e TebHOCTH,
CBSI3aHHOM ¢ (DOTOHHBIMU
TEXHOJIOTHSAMHU 00paboTKH
nHGpOpMaLUH,
[POEKTUPOBAHHEM,
KOHCTPYHUPOBAHUEM H
TEXHOJIOTHSMH ITPOU3BOICTBA
HIIEMEHTOB, IPUOOPOB U
cucteM (pOTOHUKH U
ONTOMH(OPMATHKH.




IInanupyemsele pe3ynbTaTsl

Nupukatop nOCTHKEHUS

Wunexc KOMIIETEHLIUH, C KOTOPBIM Cpencrsa
KOMHCTGHHH;{ HHIUKATOpa O?;ZiiH;thTHLH;?Z;:;f)Ie COOTHECCHEBI INIaHUPYEMBIC OLICHKH
’ ’ pe3ybTaThl 00y4eHUs
OIIK-1 WN-2onk-1  |ymeer: YMeeT IPUMEHATh VHIuBH Ty aJIbH
— aHATTM3UPOBATH U €CTECTBEHHOHAYYHBIC U o€ 3a/laHue
O0OBSACHSATH MPUPOTHBIC 0OIIEenHXEHEPHBIC 3HAHUS,
SIBIICHUS] U TEXHOT€HHBIE METO]Ibl MATEMATHYECKOTO
P (dEKThI ¢ MO3ULHIA aHaJln3a U MOJICJIMPOBaHUS B
(byHIaMEHTaIbHBIX WH)XEHEPHOH 1S TebHOCTH,
¢dusnueckux CBSI3aHHOH ¢ ()OTOHHBIMHU
MpEICTaBICHUN; TEXHOJIOTUSAMHU 00pa—00TKH
— YKa3bIBaTh, KaKHe 3aKOHBI |[MH(OpMaInHy,
OTIHCHIBAIOT TAHHOE SIBJICHHE [[IPOCKTHPOBAHUEM,
i 3G deKT, BBIACIATH KOHCTPYUPOBAaHUEM U
(uznyecKoe coepKaHue B [TEXHOJOTUSIMU MPOU3BOJICTBA
MPUKJIATHBIX 3a/1a4ax, 9JIEMEHTOB, IPUOOPOB U
NPOBOAMTH TIOMCK U cucteM (pOTOHHUKH U
CHCTEMAaTU3AIHIO ONTOUH(POPMATUKH.
COOTBETCTBYIOIIEH
nHpOpPMaLUH;
— MICTIOJIB30BATh OCHOBHBIC
MOHATHS, 3aKOHBI M MOJIETTH
(u3uKH, onepupoBaTH UMU
JUIS pelleH s PUKIaIHbIX
3ajau;
— IIPUMEHSTh METObI
(pM3HKO-MaTEeMaTHIECKOTO
aHaIM3a JUIs PEeIeHMs
NPUKIAIHBIX 33124,
UCTIOJIb30BaTh aJICKBaTHBIC
METOAbI (PU3UIECKOTO U
MaTeMaTUYECKOTo
MOJICTTUPOBAHUS U pacyera ¢
NpUMEHEHUEM
[IPOTPAMMHBIX CPEJICTB
OIIK-1 MNJI-3onk-1  |Baameer: BraneeT criocoOHOCTHIO 3ammuTa
— HaBBIKAMHU UCTIOJIb30BAHMS [IPUMEHATh nmabopaTopHOi
OCHOBHBIX 00IIEPH3MUECKIX |eCTECTBEHHOHAYYHBIC U paboTHI

3aKOHOB ¥ PUHIIUIIOB B
BOXHEHUIITNX MPAKTHYECKUX
MPITOKEHUSX, METOJIAMH
peIIeHus THUITOBBIX 3a/a4;

— HABBIKAMH HCITOJIb30BAHUS
METO0B (PU3NIECKOTO U
MaTeMaTH4eCKOTO
MOJICITMPOBAHUS B
WH)KCHEPHOH MPaKTHKE,
aHanmm3a u
WHTEPIIPETUPOBAHUS €TO
pe3yJIbTaTOB, B TOM YHCJIE C
WCITIOJIb30BaHUEM
MTPUKITATHBIX

OO0IIenH)KEHEPHBIE 3HAHUS,
METO/bI MAaTEMAaTHIECKOTO
aHaJM3a U MOJETHPOBAHUS B
WH)XEHEPHOH e TeTbHOCTH,
CBSI3aHHOM ¢ (DOTOHHBIMU
TEXHOJIOTUAMHU 00pa-00TKH
nH(pOpMaIHH,
MPOCKTHPOBAHUEM,
KOHCTPYHUPOBAHUEM U
TEXHOJIOTHSMH ITPOU3BOJICTBA
HJIEMEHTOB, IPUOOPOB U
cucteM (pOTOHUKH U
ONTOMH(OPMATHUKH.




Kommerenmnus

Munexc
WHIUKATOpa

[TmarnpyemsbIe pe3yabTaThl
o0ydeHus 0 TUCIUTUTHHE
(3HaTh, yMETh, BIIAJICTh)

Nupukatop nOCTHKEHUS
KOMIETEHIUU, C KOTOPBIM
COOTHECEHBI TNIAHUPYEMbIC

pe3ynbTaThl O0y4YCHUS

CpenctBa
OLICHKHU

MPOTPaMMHBIX CPEJICTB;
— HAaBBIKAMH TTOMCKA,
oTOOpa, CUCTEMATU3AIINH,
aHaau3a U 0000IIeHUS
Hay4YHO-TEXHHYECKON
uHdopmanuu, ee
UHTEPIPETAIUU |
MPEIICTABICHUS B BUJIC
TEKCTOB, TAOJIUII, TpauKOB,
MarpaMm

OIIK-3

MNJ1-1omk-3

3HACT:
— OCHOBHBIE (PU3NIECKHE
BEJIMYUHBI U PU3NUECKHE
KOHCTaHTBI, UX
OIpe/ieTICHUE, CMBICI,
CHOCOOBI M €MHUIIBI HX
U3MEpPEHHS;

— OCHOBHBIE METO/IbI
(PM3UYECKOTO UCCIICIOBAHNS,
B TOM YHCIIE
(byHIaMeHTaIbHbIE
(hu3UYeCcKue OIBITH U UX
POJIb B Pa3BUTUU HAYKH;

— Ha3HAUYCHUE U TPUHIINAT
EUCTBUS BAXKHEHIITUX
(uznyecKux MpuOOPOB H
00BEKTOB
npodeccruoHaIbHOM
NEesITEeNTbHOCTH, CPE/ICTB
M3MEPEHUM U KOHTPOJIS

3HaeT Kak IPOBOJIUTh
HKCIIEpUMEHTAIbHbIE
WCCIICIOBaHUS M H3MEPEHUs,
o0OpabaTbIBaTh U
[PE/ICTABIATh OMyYECHHbIE
JTAHHBIE C YYETOM CIICIUPHUKH
W3MEPEHU B CCTEMax U
ycTpoiicTBax (GOTOHUKH U
ONTONH(OPMATHKH.

Tect

OIIK-3

MNJ1-20mk-3

yMeeT:

— YKa3bIBaTh, KAKUE 3aKOHBI
OIMCHIBAIOT JTAHHOE SIBJICHUE
Wi 3G PEeKT, BBIICIATH
(usnyeckoe conepkaHue B
MPUKJIATHBIX 3a/1a49aX,
MIPOBOJIUTH TIOUCK U
CHCTEeMAaTU3aIHIO
COOTBETCTBYIOLLEH
rnH(pOpMaINH;

— paboTaTh ¢ mpubopamMu u
000pyTOBaHHEM,
WCTIOJIBb30BaTh Pa3JInUHbIC
METOAVKHU U3MEPEHNUN,
00paboTKH H
UHTEPIIPETALIH
HKCIIEPUMEHTATBHBIX
JTaHHBIX;

— IIPUMEHSTh METObI
(U3NKO-MaTEMaTHYECKOTO
aHaJM3a JUis PerIeHus

YMeeT npoBOAUTh
PKCIIEPUMEHTANIbHbIE
WCCIIEIOBAaHUS | U3MEPEHUS,
o0pabaThIBaTh U
[PECTABIIATH OTy4YeHHbIE
JTAaHHBIE C YIE€TOM CHEIU(PUKU
M3MEPEHUN B CUCTEMAX U
YCTpOHCTBAaxX (POTOHUKH H
ONTOMH(OPMATHUKH.

NunuBuayansH
0¢ 3aJaHNe




Kommerenmnus

Munexc
WHIUKATOpa

[TmarnpyemsbIe pe3yabTaThl
o0ydeHus 0 TUCIUTUTHHE
(3HaTh, yMETh, BIIAJICTh)

Nupukatop nOCTHKEHUS
KOMIETEHIUU, C KOTOPBIM
COOTHECEHBI TNIAHUPYEMbIC

pe3ynbTaThl O0y4YCHUS

CpenctBa
OLICHKHU

MPUKJIATHBIX 3a/1a4,
UCTIOJIb30BaTh aJICKBaTHBIC
METO/IbI (PU3UYECKOTO U
MaTeMaTHYECKOTO
MOJIEJIMPOBAHMS U pacyeTa ¢
NpUMEHEHUEM
HNPOTrPaMMHBIX CPEACTB

OIIK-3

MJI-30omk-3

BJIaJICET:

— HaBbIKAMHU TIPAaBUIILHON
HKCIUTyaTallid OCHOBHBIX
npuOOpPOB U 00OPYAOBAHHS
COBpEMEHHOH (PU3NICCKON
nabopaTopui;

— HaBBIKAMHU TTPOBEICHUS
HAYYHO-TEXHUYECKOTO
DKCTIEpUMEHTa, 00paboTKH,
aHanuza u
UHTEPIIPETUPOBAHHUS €TO
pE3yJIbTATOB;

— HaBbIKAMHU MCTIOJIb30BAHHUS
METOJIOB (PH3UYECKOTO U
MaTeMaTHIECKOTO
MOJICIIUPOBAHUS B
MHKEHEPHO! MPaKTUKe,
aHanu3a u
UHTEPIIPETUPOBAHHUS €TO
pe3yIbTaTOB, B TOM YHCIIE C
WCTIOJIb30BaHHEM
MPUKJIATHBIX TIPOTPAMMHBIX
CPEICTB;

— HaBBIKAMU TIOWCKA,
oTOOpa, CUCTEMAaTU3AIINH,
aHaau3a U 0000IIeHUS
HAYYHO-TEXHUYECKOU
uHdopmanuu, ee
WHTEPIPETALUH U
MPEIICTABICHUS B BUJIC
TEKCTOB, TaOJUII, TpauKOB,
arpamMm

Bnaneetr metomamu
MPOBEJICHUS
PKCIIEPUMEHTATIBHBIX
HCCIIEIOBAHUI U U3BMEPEHUH,
o0OpabaTsIBaTh U
[PEACTABIISTH MOTYYEHHBIC
JTAaHHBIE C YYETOM CHEIU(PUKU
M3MEPEHUM B CUCTEMAaX U
yCTpOHCTBax (POTOHUKH H
ONTOMH(OPMATHKH.

3amura
nmabopaTopHOi
paboThI

OIIK-5

M/1-10omk-5

3HAeT:
— METOBI (PU3NIECKOTO
HCCITIE0OBAHMS, B TOM YHCIIE
METOJTI MOJICTTHPOBAHHS
(hU3MUECKUX MPOIIECCOB;

— METO/bI PEIICHUS
(hu3MvecKuX 3a1a4, BaXKHBIX
JUTS TEXHUYECKUX
MIPUIIOKEHHUI;

— (U3NIECKHE OCHOBBI
H3MEPEHN, METOIBI

3HaeT OCHOBBI pa3padOTKU
TEKCTOBOM, MPOEKTHON U
KOHCTPYKTOPCKOMN
TOKyMEHTAIUHU B
COOTBETCTBUH C
HOPMaTHUBHBIMU
TpeOOBAHUSIMU.

TecT




Kommerenmnus

Munexc
WHIUKATOpa

[TmarnpyemsbIe pe3yabTaThl
o0ydeHus 0 TUCIUTUTHHE
(3HaTh, yMETh, BIIAJICTh)

Nupukatop nOCTHKEHUS
KOMIETEHIUU, C KOTOPBIM
COOTHECEHBI TNIAHUPYEMbIC

pe3ynbTaThl O0y4YCHUS

CpenctBa
OLICHKHU

n3MepeHus pU3nIecKux
BEJINYMH;

— OCHOBHBIE IIPHUEMBI U
TEXHOJIOTUU PabOTHI €
pa3IMYHBIMU BUJAMU
uHdopMaIuu

OIIK-5

WJ1-20mK-5

yMeeT:

— aHAJIN3HUPOBATh U
OOBSICHATH IPUPOIHBIE
SIBJICHUS] M TEXHOTCHHBIC

PO PEKTHI ¢ MO3UITHIA
(yHIaMeHTaIbHBIX
(buzmvecKux
IpeACTaBICHUI;

— BBIJICJIATH (DU3HUECKOC
CoJiepyKaHUE B TIPUKIIATHBIX
3a/a4ax, MPOBOJAHUTH MOUCK U
CHCTEeMaTU3aIHIO
COOTBETCTBYIOLLEH
nH(pOpMaINH;

— MPUMEHSTH METObI
(U3NKO-MaTEMaTHYECKOTO
aHaJM3a Ui PerIeHus
MPUKJIATHBIX 3a/1a4,
UCTIOJIb30BaTh a/1€KBATHBIC
METOJIbI (PU3UYECKOTO U
MaTEeMaTUYECKOTO
MOJIEJIMPOBAHMS U pacyeTa ¢
NpUMEHEHUEM
HNPOTrPaMMHBIX CPEACTB

YmeeT pa3zpabaTeiBaTh
TEKCTOBYIO, TPOEKTHYIO U
KOHCTPYKTOPCKYTO
JTOKYMCHTAIIHIO B
COOTBETCTBUHU C
HOPMaTHBHBIMU
TpeOOBaHUSIMH.

NunuBuayansH
o€ 3aJlaHue

OIIK-5

MJ1-30mK-5

BIIAJICCT:
— HaBbIKaMU HpI/IMeHeHI/IH
OCHOBHBIX MECTOJ0B (1)I/I3I/IKO—
MaTeMaTHYECKOro aHaINU3a U
MaTeMaTHYeCKOM
(dbopManuzanuu s
pElICHHUs PUKIIAIHBIX 33129
Y IIOMCKA HE0OX0 MO
nH(pOpMAITIH;

— HaBbIKaMU HpOBC}leHI/IH
HayLIHO—TCXHI/ILICCKOFO
SKCIIEpUMEHTa, 00paboTKH,
aHamm3a u
WHTEPIIPETUPOBAHUS €TI0
pE3yJIbTATOB;

— HABBIKAMH HCITOJIb30BaHUS
METOJIOB (PH3UYECKOTO H
MATCMATUYCCKOI'O

Bitaneer HaBbIKaMU
pa3pabOTKN TEKCTOBOM,
IPOCKTHOU U
KOHCTPYKTOPCKOM
JTOKYMEHTAIlUU B
COOTBETCTBUHU C
HOPMaTUBHBIMU
TpeOOBAHHSIMH.

3ammura
maGopatopHOi
paboThI




Nupukatop nOCTHKEHUS
Wunexc TLtanupyemeLe pesyIbTaThl KOMIIETEHLIUH, C KOTOPBIM Cpencrsa
Komnerennus iHMKaTOpA OOY9CHHS IO IMCLMIIIHHE | (oo o pyeMbIe OLEHKH
(3HaTs, yMeTE, BIaeTh) pe3ybTaThl 00yUeHUs
MOJICTTHPOBAHMS B
WHXEHEPHON IIPAKTHUKE,
aHanmza u
WHTEPIIPETUPOBAHUS €TI0
pe3yJIbTaTOB, B TOM YHCJIE C
UCIOJIb30BaHUEM
HPUKIIAHBIX TPOrPAMMHBIX
CPEICTB;
— HaBBIKAMU TIOWCKA,
oTOOpa, CUCTEMATU3AIIHH,
aHaym3a u 0000IIeHUs
Hay4YHO-TEXHHUYECKON
nH(pOpMaIH, €€
UHTEpIpPETALUU U
IPEJCTABIICHUS B BUJIE
TEKCTOB, TAOJUII, TpaUKOB,
arpaMm;
— HaBBIKAMU CaMOOOY4EHUS
U pa3BHUTHUSA B
OOIIEKYTbTYPHOU U
npodeccuoHaIbHOM cepax
3. O0bem u BUABI Y4eOHOIl padoThI
Pacnpenenenne
o Bcero 10 CEMECTPaM B yacax
Bun yuebnoit paboTsl
4acoB Howmep cemectpa
1 2 3
1. IIpoBeaenne yueOHbBIX 3aHATUH (BKJIIOUYAs IPOBEIC- 180 60 60 60
HUE TEKYIIEro KOHTPOJIS yCIIeBaEMOCTH) B (hopMe:
1.1. KonTakTHas ayautopHasi pabota, U3 HUX:
- iexruu (JI) 72 24 24 24
- maboparopHusie paboTsl (JIP) 54 18 18 18
- IPAKTUYECKHE 3aHATUS, CEMUHAPBI U (WIH) ApyTUe 48 16 16 16
BUJIBI 3aHATUH ceMuHapckoro tuma (I13)
- KOHTPOJIb camocTosTensHoi paboThl (KCP) 6 2 2 2
- KOHTPOJIbHAs paboTa
1.2. CamocTtositenbHas padora ctyaertoB (CPC) 252 84 84 84
2. IIpoMexxyTouHas aTTecTanus
DK3aMeH 72 36 36
JlnddepeHnmpoBaHHbIN 3a4eT 9 9
3auer
Kypcogoii mpoexrt (KIT)
Kypconas pa6ota (KP)
OO11ast TpyA0EMKOCTh JTUCITUTIINHBI 504 180 144 180




4. Coaepxxanue IMCUUNIMHBI

O6bem
q O06beM ayTUTOPHBIX BHEAYAUTOPHBIX
AMMCHOBAHUEC PAa3aCIOB JUCHUIIIMHBI C KPATKUM 3aHSTHI IO BHJIAM B 9acax 3AHSITHI IO BUIAM
coiepKaHUuEM B gACAX
1 | gap | m CPC

1-i1 cemecTp




O0BeM

- O0BeM ayTUTOPHBIX BHEAYIUTOPHBIX
AaNMEHOBaHUE PA3JICIIOB JIUCIUIUIMHBI C KPATKUM SAHSTHE 0 BUAM B 94CAX |3aHATHIH O BEAAM
cojiepKaHuEM B ACAX
JI JIP I13 CPC
MexaHnka 10 8 8 28

Tema 1. Kunemaruka.

(OCHOBHBIE KHHEMAaTUYECKUE XaAPAKTEPUCTUKU
MPSIMOJINHEWHOTO U KPUBOJIMHEWHOTO ABUKEHUS:
CKOpOCTb U yCKOpeHHne. HopManbHOe U TaHT€HIIMaIbHOE
yckopenue. KunemaTnka BpaaTeIbHOTO ABUKECHUS:
YIJIOBasi CKOPOCTB U YTIIOBOE YCKOPEHHE, UX CBS3b C
IIMHENHBIMU CKOPOCTBIO U yCKOpeHueM. IIpsamas u
oOparHas 3aa4i KHHEMATHKHU. 3aKOHBI paBHOMEPHOTO U
[paBHOIIEpEMEHHOI0 ABUKeHus. [IpocTpaHcTBO U BpeMsi B
MexaHuke Hprotona. Cuctembl KOOpIUHAT U UX
npeoOpa3oBanus. PU3NYECKUNA CMBICH TPOU3BOAHON U
WHTErpana.

Tewma 2. /IluHamMuKa MOCTyNaTeIbHOTO JBU)KECHUS.

M HepyanbHbIe CUCTEMBI OTCUETA U IEPBBIM 3aKOH
Hprorona. Bropoii 3akon HeroTona. Macca, umityinsc,
cuia. YpaBHEHUE JBUKEHUS MaTEPUATIbHON TOYKU U
MexaHuueckoi cuctemsl. Tperuit 3akon HproToHa 1
3aKOH COXpPaHEHUs UMITYJIbCa. 3AKOH BCEMUPHOTO
TAroTeHUs. CUIIBI YIIPYTOCTH U TPEHUSL.
VHTerpupoBaHue YpaBHEHUN JBUKEHUS, POJIb
HadaJdbHBIX ycioBUi. LleHTp Macc MexaHUYeCKOU
CHCTEMBI, 3aKOH JIBI)KEHHs LIEHTpa Macc. /[BrkeHne Ten
C IEPEMEHHOU MacCoM.

Tema 3. lunamuka BpalaTelIbHOTO JBUKEHUSI.
MOMEHT UMITYJIbCa MaTEPUAILHON TOYKH U
MEXaHUYEeCKOlN cucTeMbl. MOMEHT CUJIBI. Y paBHEHUE
MOMEHTOB. 3aKOH COXpaHEHHUs] MOMEHTA UMITyJIbCca
MEXaHUYECKOUN CHUCTEeMBI. J[BI)KEHHE B IOJIE
LeHTpanbHbIX cuil. 3akoHbl Kennepa. OCHOBHOM 3aKOH
MMHAMUKH BPAIATENbHOTO IBHKEHUS TBEPAOTO TEMA C
3aKpETICHHOHN OChIO BpalieHusa. MOMEHT UMITyJIbca
tesra. MoMeHT nHepumu. Teopema IlITelinepa.
['mpockonuyeckue cuibl. ' MpOCKOIBI M KX TPUMEHEHUE
B TEXHUKE.

Tema 4. PaGota. Dueprus. Cuna, pabota u
[MOTEHINAJIbHASI SHEPTHSL.

KoHcepBaTuBHBIE U HEKOHCEPBATUBHbIE CUIIbL. PaboTa 1
KUHETHYECKasl SJHEPT s IIPH ITOCTYNIaTEIbHOM U
BpalaTeIbHOM JABMKCHUH. 3aKOH COXPaHEHHS TOTHOM
MEXaHUYECKOW SHEPTHH B MOJI€ MOTEHIUATBHBIX CHIL.
CBsi3b MEX/y CUJION U MOTEHIMAIILHON YHEpruei.
['paguenT ckansapHoi ¢pyHKIMH. CTOJIKHOBEHUS Tell.
AGCOJIIOTHO yIIPYTo€ CTOJIKHOBEHHE.

Tema 5. DneMeHTbl MEXaHUKHU CIUIOIIHBIX CPE.

10



HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM

BHCAYJUTOPHBIX
3aHSATHH 110 BUJaM

B Hacax

JI

JIP

I13

CPC

OO01m1re cBONCTBA XKHUIKOCTEH U ra3oB. CTarmoHapHOe
TeueHUe UAealIbHOM KUJIKOCTU. Y paBHeHUe bepHyrm.
YpaBHEHUS ABMKEHUS M pAaBHOBECHS KHUIKOCTH.
WneansHO ynpyroe Teno. YIpyrue HanpsukeHus: 1
nepopmarun. 3akon ['yka. Moayns FOnra. Dueprus

Konebanus 1 BOJHBI

28

Tema 6. Kunematuka xosne0aHui.

AMIUIMTY 14, 9acToTa U ¢daza KonedaHuil. 3akoH
rapMOHUYECKUX KOJIeOaHH; UX U300pakeHre Ha
rpaduKax ¥ BEKTOPHBIX Auarpammax. CioxeHue
kosieOanmii (Onenus, purypsl Jluccaxy). Paznoxenue n
cUHTE3 KoJieOaHuil. BekTopHoe omrcanue cnoskeHus
KOJIeOaHMIA.

Tema 7. lunamuka KoneOaHmid.

M neanbHblil rapMOHUYECKHH ociuuiaTop. KBazuynpyras
cuia. YpaBHEHUE UJCAIbHOTO OCLUILIATOPA U €r0
pemenue. MastHuku. [IpeBpaienus sHepruu npu
kosiebanusax. CBOOOHBIE 3aTyXaroImue KojaeOaHus
OCIIMJUIATOpA C TOTePSMU. BrIHYKIeHHBIE KOJIeOaHNsI.
Pe3onaHc.

Tema 8. BonHsl.

BonnoBoe nBuxenue. [lnockas rapMoHUYecKas BOJIHA.
Jl1Ha BOJTHBI, BOJTHOBOE YHUCIIO, (pa30Basi CKOPOCTb.
'YpaBHeHHe BOJIHBL. OHOMEPHOE BOJIHOBOE YPaBHEHUE.
Ynpyrue Bonusl. MaTepdepentus BonH. Ctosiune
BOJIHBI. BOTHOBOE ypaBHEHHE B IPOCTPAHCTBE.

TepMOI[I/IHaMI/IKa " CTaTUCTHYCCKAasA CI)I/I3I/IKa

28

Tema 9. MonexynsipHO-KUHETUUECKast TCOPHSL.
[TapameTpbl cOCTOsIHUA UAcANbHOIO ra3a. JlaBieHue raza
c Touku 3peHust MKT. PaBHopactipenenenre sHepruu
MOJIEKYJIbI [10 CTENIEHSIM CBOOOIbl. Y paBHEHUE
COCTOSTHUS

WECATBHOTO ra3a. 3aKOHbI ISl H30IIPOLIECCOB.
CpennexBaipaTUaHast CKOpOCTh. PeanbHble rasol.
YpasHeHue Ban-nep-Baansca. Kputnueckas nzorepma.
Jlnarpammel Ga30BbIX cocTosiHui. Pacnipenenenue
MakcBeia 411 MOAYJIS M IPOEKLUUKA CKOPOCTH MOJIEKYJT
WCaTBLHOTrO ra3a. DKCIepuMEHTabHOe 000CHOBAaHUE
pacnpeznenenust Makcseiia. Pacnpenenenue bonsimana
u OGapomerpudeckas ¢popmyna. dazoBbie MpeBpaIIeHus.
Tema 10. deHoMeHONIOTHYECKas! TEPMOAMHAMUKA.
TepMoMHAMUYECKOE PABHOBECHE U TEMIIEPATYpA.




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM

BHCAYJUTOPHBIX
3aHSATHH 110 BUJaM

B Hacax

JI

JIP

I13

CPC

HyneBoe Hayano TepMOJUHAMUKHA. DMIUPUYECKAS
TemreparypHas mkaina. KsasucraTuueckue npoueccsl.
OOpaTumble 1 HeOOpaTUMBbIE MPOLIECCHl. DHEPTUS
MOJICKYJIbI, BHYTPEHHSS SHEPTUsl U1€aIbHOI0 Tra3a.
[lepBoe Hauano TepMOAMHAMUKH. TemI0eMKOCTb.
'YpaBHeHue Maiiepa. M3oxopuueckuii, 300apHuecKuii,
N30TEPMUYECKHM, a1nadaTHUECKUI MPOLIECCH] B
ueanbHbIX ra3ax. [Ipeobpa3zoBanue TEIIOTHI B
MexaHnueckyro padoty. Llukn Kapno u ero
KOX(GUITMEHT TOJE3HOTO AeiicTBHs. DHTponus. Bropoe
Hayalo TepMOoJIuHAMUKU. CBsI3b TEIIOEMKOCTH
U/1€aIbHOTO T'a3a C YUCIOM CTENEeHeN CBOOOABI MOJIEKYI.
[TonmuTponuueckuii MpoIecc U ero YacTHHIE CIyYau.
Knaccuueckast TeopHst TEIIOEMKOCTH TBEP/IBIX Tedl.
3axoH [romonra u Iltw.

Tema 11. DneMeHTH! pU3HUECKON KHHETHKH.

SIBnenus nepenoca. nddysus, TenaonpoBoJHOCTD,
BHYTpEHHee TpeHue. bpoyHoBckoe nBmxenue. Yucio
CTOJIKHOBEHHI U JJTMHA CBOOOIHOTO Ipobera MOIeKyI
U/1€aJIbHOTO Ta3a. DMIUPUUYECKHIE YPaBHEHUS NIepeHoca:
®uka, Oypre u HproToHa.

NTOI'O no 1-my cemectpy

24

18

16

84

2-ii cemecTp

DJIEKTPOCTATHKA U IOCTOSTHHBIN 3JIEKTPUUECKUI TOK

12

40

Tema 12. DnexkTpuueckoe Mojie B BaKyyMe.

3axoH Kynona. HanpskeHHOCTB 3J1€KTPOCTaTUYECKOTO
0JIs1 M IPUHLIMII cynepro3uuuu. Padota mo
[EPEMELICHUIO 3apsaa B JIEKTPUUYECKOM TIOJIE.
[ToTenuanbHas 3Heprus, noteHuan. Pasnocts
noteHmanoB. Teopema ["aycca B mHTErpagbHON opme
1 ee IPUMEHEHHUE ISl pacyueTa 3JIEKTPUYECKUX TOJeH.
Teopema [Maycca B muddepenunansaoit popme.
[{uBeprenuus BekropHoro noiisd. Teopema Ctokca B
MHTErpanbHOH 1 qudepeHnnansHoi Gopme.
[{upKyas1ust 1 pOTOP BEKTOPHOTO MOJIsA. Y paBHEHUS
[lyaccona u Jlamnaca gy noreHumana. Teopema
HpHmoy.

Tema 13. IIpoBOTHUKY B 3JIEKTPUUECKOM IIOJIE.
PaBHOBecue 3apsiioB B poBogHUKE. OCHOBHAs 3a/1a4ya
3JIEKTPOCTATUKH NMPOBOJIHUKOB. DKBUIIOTEHIUAIbHBIE
[MOBEPXHOCTH U CUJIOBBIE JIMHUU 3JIEKTPOCTATUUECKOTO
M0JIs1 MEXKY IPOBOJHUKAMHU. DJIEKTPOCTaTHUECKAS
3amuTa. EMKOCTh IPOBOIHUKOB M KOHJIEHCATOPOB.
DHeprusi CUCTEMBI 3apsKEHHBIX IPOBOIHUKOB.
OO0beMHas TUIOTHOCTH SHEPTUH JIEKTPOCTATHIECKOTO




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM
BHEAyIUTOPHBIX

3aHSATHH 110 BUJaM

B Hacax

JI

JIP

I13

CPC

oJIsI. DHEPrHsl 3apsKEHHOT0 KOHJIEHCATOopA.

Tema 14. JIMdIEKTPUKH B SJIEKTPUIECKOM ITOJIE.
DJIEKTPUIECKOE T0JIe AUMOJIA. [[U0Is BO BHEIIHEM
PIeKTpuuecKoM moie. [lonsgpuzanus IU31eKTPUKOB.
OpHEeHTAaMOHHBIN U 1e()OpMaLlMOHHBIN MEXaHU3MBbI
noJsipu3ali. BeKTop aeKTpuueckoro cMemeHus
(anexTpruyeckoi HHAYKUIUN). JIudnexTpudyeckas
[MPOHMUIIAEMOCTH BEIIECTBA. DJIEKTPUIECKOE MOJIE B
OJIHOPOJTHOM JUBJIEKTpUKE. BEKTOp MONSpU30BaHHOCTH
TUDIIEKTPHUKA U €T0 CBSI3b C 00BEMHOM M MOBEPXHOCTHOU
[JIOTHOCTBIO CBSI3aHHBIX 3apsa0B. Juanexkrpuueckas
BOCIIPMMMYMBOCTb. | paHUYHBIE YCIOBHS ISl BEKTOPOB
HAIPSYKEHHOCTH JIEKTPUYECKOTO MOJIs U
RIIEKTPUYECKOTIO CMEILIEHUS.

OO0BeMHAs TNIOTHOCTh SHEPTHHU SJIEKTPUUECKOTO OIS B
TMBJIEKTPUKE.

Tema 15. I1ocTOSIHHBIN 21EKTPUYECKHH TOK.

Cuna u ioTHOCTh ToKa. Kiaccuueckas Teopus
3JIEKTPOIPOBOIHOCTH, YCIOBUSI €€ MPUMEHUMOCTH U
[IPOTUBOPEYHSI C SKCIIEPUMEHTAIbHBIMU PE3YIbTATAMH.
3axoH Oma B nu¢depeHInaIbHON 1 MHTErpaibHOM
¢dopmax. 3akoH [[xoymns-JleHna. DaeKTpOaBIKY A
cuiia ucTouyHuka Toka. [Ipasuna Kupxroda.

MarueTusm

12

10

44

Tema 16. MaraurocTaTHKa.

MarauTHOE B3aMOICHICTBHC IIOCTOSHHBIX TOKOB.
BekTop MarHMTHOM MHAYKIKU. 3aKOH buo-
CagapaJlannaca. Cuna Jlopenia. 3akoH Amrepa.
JIBrkeHue

3apsiioB B

PIEKTPUYECKUX U MATHUTHBIX MOJSAX. MarHuTHBIN OTOK
1 Teopema ['aycca s MarHuTHBIX nosieil. Teopema o
APKYJISIIAY (3aKOH MOJTHOTO TOKA). PacyeT MarHuTHBIX
rosie. MarauTHoe 1noiie ABrmxKyuerocs 3apana. Ilotok n
LUPKYJISILUS MAarHUTHOTO T0J1s1. JIMBEpreHuus u poTop
BEKTOpa MarHUTHOMN WHIYKIMH. [[BIKeHUE 3apsiKeHHBIX
JACTHI] B DJIEKTPUICCKUX ¥ MATHUTHBIX TOJIAX. D PexT
XoJnia.

Tema 17. MarguTtHoe 1moJjie B BEIIECTBE.

MarauTHOE I10JI€ 1 MAarHUTHBINA JUTIOIBHEIM MOMEHT
KpyroBoro Toka. HamaramueHmue MarHeTUKOB.

(%)



HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM

BHCAYJUTOPHBIX
3aHSATHH 110 BUJaM

B Hacax

JI

JIP

I13

CPC

HanpsikeHHOCT MarHUTHOTO MOJs. MarauTHas
MpoHUIaeMOCTh. Kitaccudukaims MarHeTHKOB.
®eppomaraeTnzM. BekTop HaMarHWYE€HHOCTHU U €T0
CBSI3b C TUIOTHOCTBIO MOJIEKYJISIPHBIX TOKOB. MarHuTHast
BOCIIPUUMYHMBOCTh U MAarHUTHAs! IPOHUIIAEMOCTb.
['paHMuYHBIE YCIOBUS HAa MOBEPXHOCTH pa3fielia ABYX
MarHeTHKOB. OObeMHast INIOTHOCTh YHEPTUH MAarHUTHOTO
[OJISI B BEIIECTBE.

Tema 18. DnexkTpoMarHuTHasE UHAYKITHS.
DeHOMEHOJIOTUS JIIEKTPOMAarHUTHON UHAYKIUH.
[IpaBuio JleHna. YpaBHEeHHE 31€KTPOMAarHUTHOM
nHAyKIuK. CaMOMHAYKIMS. B3anMonHaykuus.
NHayKTUBHOCTD colleHoua. BritoueHue u oTKIoueHue
KaTyIIKH OT HCTOYHHUKA MOCTOSHHOM 37C. DHeprus
MarHuTHOro noiisi. dusnka 3MeKTpoMarHuTHON
WHIYKIUU. BuxpeBoe anektpuueckoe noine. Tok
CMEIIEHUSI.

Tema 19. DnexTpoMarHuTHBIE KOJIEOAHNUS.
["apmoHnyeckue KojaeOaHusi B KOHType. DHepreTUYECKUue
Mpolecchl B KOHTYpe. BoHOBOE CONpOTHUBIIEHHE.
3aryxarolue kojaebaHusi B KOHType. PeakTuBHbIE
(eMKOCTHOE 1 UHIYKTHBHOE)

CONPOTUBIICHUSI. XapAKTEPUCTHKH 3aTyXaHHUS.
BreIHyXIeHHBIE KOJIe0aHUs B IIOCIICIOBATEIHHOM
KOHType. Pe3onanc. Pe3oHaHCHBIE KpUBBIE IS 3apsiia,
HaIpsKeHUs], TOKa. MeTo/1 BEKTOPHBIX JUATPAMM.

Tema 20. YpaBHeHus: Makcgesia.

Cucrema ypaBHeHU MakcBelia B UHTErpalibHOM popme
1 pu3ndecKuii cMpica ee ypaBHeHuil. Cucrema
ypaBHeHU MakcBeinia B muddepeHnanbaoi Gpopme.
Tema 21. DaeKTpOMarHUTHBIE BOJTHBI.

[Tnockue u chepudeckne HMEKTPOMAarHUTHEIC BOJTHEI.
[IpaBas Tpolika BexTopos E, B, v. BonmHoBO€E ypaBHEeHHE.
[lonsipuzanus BosH. BonHoBo# BekTop. BonHoBoe
YpaBHEHUE AJIs1 AIEKTPOMarHuTHOTrO 1oJjsi. OCHOBHbIE
CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH. DHEPreTHUECKUE
XapaKTEePUCTUKHU AJIEKTPOMAarHUTHBIX BOJH. BexTop
[lofiHTHHTA.

HUTOI'O no 2-my cemecTtpy

24

18

16

84

3-ii cemecTp

Ornruka

10

12

36

Tewma 22. UatepdepeHntus.
HuTepdepeHInoHHOoe TI0JIe OT IBYX TOYEYHBIX
MCTOYHUKOB. BpeMeHHast 1 IpoCTpaHCTBEHHAS

14



HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM

BHCAYJUTOPHBIX
3aHSATHH 110 BUJaM

B Hacax

JI

JIP

I13
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korepeHTHOCTh. OmnbIT FOHTa. MHTepdhepomerp
Maiikenbcona. UntepdepeHiys B TOHKHX TUICHKAX.
MHoroiryueBast UHTephEepeHIIUs.

Tema 23. [ludpaxius.

[Tpunnun ['rolirenca-®Openens. Meron 300 OpeHens.

AMHJ'II/ITy,I[HHe n (ba3OBLI€ 30HHBIC IINTAaCTUHKHU cheHeJ'IH.

Jndpakmust OpeHerns Ha MPOCTSHITUX Mperpaax.
[udpaxmus Opaynrodepa. Audpaxnus Opaynrodepa
Ha [eny U pemietke. [ludpakiponHas pemerka Kak
CHeKTpaibHBINA pubop. Pasperraromas cnocoOHOCTh
mudpakironHoi pemetku. Judpaxuus bparra.
[TonsiTue o rojgorpaduyeckoM METO/E MOIYUYECHUS U
BOCCTAHOBJICHUS N300pakeHUH.

Tema 24. Tonspuzamnms.

dopma 1 cTeneHb NOIIPU3ALUA MOHOXPOMATHYECKUX
BOJIH. [lonydeHne n aHan3 TMHENHO-TIOJISIPU30BAHHOTO
cBeTa. 3akoH Mamoca. OTpaxxeHue U IpenoMIIeHHe
CBETa Ha IPaHUIIC pa3feiia AByX JUJIEKTPUKOB.
®opmyinbsl Openens. [lonHoe oTpaxkeHne U ero
[MPUMEHEHUE B TEXHUKE. BOTHOBOABI M1 CBETOBOIBI.
3axoH bproctepa. JIuneitHoe nBynydenpenomieHue.
[TpoxosxaeHue cBeTa yepes JIMHeHHbIe (a30BbIe
[UIACTUHKU. VICKycCTBEHHAs! oNTHYECKas aHU30TPOIIHSI.
LlupkynspHas ¢a3oBas aHU30TPOIIHSI.
DNEeKTPOONTHUECKUE U MAaTHUTOONTHYECKHE YP(PEKTHI.
Tema 25. Tlornomenue u AUCTIEPCHUS BOJIH.
DeHOMEHOJIOTUS NOTJIOLIEHHUs U AUCTIEPCHUHU CBETA.
Mopaenb cpenbl ¢ nucniepcueii. @a3oBas u rpynmnosas
CKOpOCTb BOJIHBI. HopMasbHast 1 aHOMasbHas
nucnepcusl.

KBanroBas ¢usuka

10

34

Tema 26. KBaHTOBBIE CBOICTBA 3JIEKTPOMArHUTHOT'O
n3nyuyeHus. 3nyuenue HarpeTsix Tei. CrieKTpanbHble
XapaKTEPUCTUKH TEIIOBOTO U3ITyUYEHHsI. 3aKOHbI
Kupxroda, Crepana-bonsiimana n Buna. AGComoTHO
uepHoe Teno. Popmyna Panes-/[xuHca n
«ynbTpaduoneroBas karactpoday. I'unoresa [lnanka.
KBanToBOE 00BSICHEHHE 3aKOHOB TETIJIOBOTO M3TYUYCHHUS.
KopnyckyisipHO-BOJIHOBOM Jyalin3M cBeTa. SBiaeHue
dbotordhdekra. YpaBHeHHEe DUHIITECHHA TS
doroadpdexra. OnbiT bote. DPpdext Komnrona.

Tema 27. [lnanerapHas MOJeNb aTOMA.

Monenb aroma Tomcona. OnbiTel Pesepdopaa mo
paccesiHHIO anbda-dacTuil. SnepHas Moaeab aToMa.
OMIIUPUYECKUE 3aKOHOMEPHOCTH B @TOMHBIX CIIEKTpax.
®opmyna banemepa. Mogens atoma bopa. Cxema
HPHEPreTUYECKUX YPOBHEH B aTOME BOIOPOAA.




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O0BeM

O06beM ayTUTOPHBIX BHEAYIUTOPHBIX
3aHATUH MO BUAAM B Yacax |3aHSATHUN 1O BUJAM
B Hyacax
JI JIP 13 CPC

JInHevaTsIe CIIEKTPBI AaTOMOB.

Tema 28. KBaHTOBast MEXaHUKA.
KopnyckynsapHo-BoiaHOBOW qyanusm. ['unoresa e
bpoiins. Oneitel J[pBuccona u xepmepa. Judpaxims
MuKkpoyacTull. [I[puHimn HeonpeaeneHHOCTH
['eitzenOepra. BonmHoBas QpyHKIMS, €€ CTATUCTUYECKUN
CMBICI U yCIIOBHSI, KOTOPBIM OHA JOJKHA
yaoBieTBopsTh. YpaBuenue llpenunrepa. KBanroas
JacTHUIA B OJHOMEPHOH IIOTEHIIUAIBHOU SME.
OHOMEPHBIN TTOTCHIIMATBLHBIN MTOPOT U 0aphep.
["apMonnyeckuit ocuisATop. @OHOHBL.

Tema 29. KBaHTOBO-MEXaHUUECKOE ONMCAHUE ATOMOB.
Crammonapsoe ypasHenue lllpenunrepa s aroma
BO/I0poAa. BonHOBBIE (DYyHKIIMM M KBAHTOBBIE YHCIIA.
[TpaButa oTOOpa A1 KBAHTOBBIX Nepexo10B. OTBIT
[ltepna u ['epnaxa. Dpdexr 3eemana. CTpoeHHe
aTOMOB U MEPUOINYECKas CUCTEMa XUMHUYECKUX
snemeHToB [[.11.Menneneesa. [lopsanok 3anoaHeHus
HIIEKTPOHHBIX 000JIOYEK.

Tema 30. OnTHUEeCKUE KBAHTOBBIE T€HEPATOPHL.
CrioHTaHHOE U MHIYLIMPOBaHHOE H3iydyeHue. IHBepcHoe
3acejeHne YpOBHEW akTUBHOM cpenibl. OCHOBHbIE
KOMIIOHEHTHI J1a3epa. Y CJIOBHUE YCUJIEHHS U TeHepalun
cBeta. OcoOeHHOCTH JTa3epHOTo N3ydeHus. OCHOBHBIE
TUIIBI JIA3EPOB U UX NMpUMeHeHne. Mo1oBasi CTpyKTypa
ONTUYECKUX pe30HaTOpOB. CreKTpaibHBIA COCTaB
M3IIy4eHUs J1azepoB. KorepeHTHOCTh J1a3epHOro
M3ITyYCHHUS.

Tema 31. KBanToBast craTUCTHKA.

KBaHTOBBIE CUCTEMBI OMHAKOBBIX YacTull. [IpuHImn
TOKJECTBEHHOCTH KBAaHTOBBIX YacTHLl. CUMMETpUYHBIE U
AHTHCHMMETPUYIHBIE COCTOSTHUS (BOJTHOBBIE (DYHKITHHN)
TOKJIECTBEHHBIX MUKpOYaCTHIl. b030HBI 1 (hepMHOHBI.
[Ipunnun [aynu. KBantoBble cTatucTuyeckue
pacnpenenenusa boze-Oitnmrelina u ®epmu-/upaka.
[110THOCTE YKCIIa KBAHTOBBIX COCTOSIHUI. DHEprus
depmu.

Tema 32. DnemeHTh (GU3UKH TBEPAOTO TENA.
JIBU>KEHHE DIIEKTPOHOB B IEPUOIUYECKOM T0JI€
kpucramia. CTpyKTypa 30H B MeTajax,
[MOJIYITPOBOJHUKAX U AUAJIEKTpUKax. [[poBoauMocTs
MeTaiioB. CoOcTBEHHAs M MPUMECHAs IPOBOIUMOCTh
[OJIYITPOBOJHUKOB. Y pOoBeHb DepMU B UHCTHIX U
[MPUMECHBIX NOJYyIPOBOAHUKAX. [nonpl. 3anupatoniuit
CJIOHM B MOJYNPOBOJHUKAX. TemnepaTypHas 3aBUCUMOCTh
MPOBOAMMOCTH NOJYNIPOBOAHUKOB. POTONPOBOJUMOCTh
MOJTyNpOBOAHUKOB. [Tporieccsl renepannu u
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HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM

BHCAYJUTOPHBIX
3aHSATHH 110 BUJaM

B Hacax

JI

JIP

I13

CPC

pexoMOnHaIMK HocHuTenel 3apsana. Ddpdext Xomna B
MeTaJlaX U MOJIyTPOBOTHUKAX.

Snepuas pusuka. Guzndeckas KapTuHa MUpa

14

Tema 33. OCHOBBI PU3UKH aTOMHOTO SIIpA.

CoctaB aToOMHOTrO fAJ/ipa. XapaKTepUCTUKHU AJIpa: 3apsij,
Macca, JHeprusi CBA3M HYKJIOHOB. PajioakTHBHOCTb.
Bupl 1 3aKOHBI PaIMOAKTUBHOTO U3TyYeHUA. S epHbIe
peakiuu. Jlenenue saep. Cunres saep. JerexkTupoBanue
SIIEpHBIX U3yueHui. [loHsTHE O JO3UMETPUN U 3alUTE.
CrniuH 1 MarHUTHBIN MOMEHT sifpa. CBoiicTBa u
0OMEHHBIN XapakTep AAepHbIX cuil. EctecTBeHHas u
HCKYCCTBEHHAsl PaJUOAKTUBHOCTb. MIcTOUHMKHN
PaAMOaKTUBHBIX N3ITy4YeHUN. 3aKOHBI COXPAHEHUS B
SITIEPHBIX PEAKIIHSIX.

Tema 34. DnemeHTapHbIE YACTULIBI.

@yH1aMEHTaJIbHbIE B3aUMOIEUCTBUS U OCHOBHBIE
KJIACChl JIEMEHTAPHBIX YaCTHILl. YacTHIIbI U
aHTH4yacTULbl. JlenToHs! U agpoHsl. KBapku.
OnexTpocnadboe B3aumoencTeue. CtangapTHas MOAEIb
hrieMeHTapHbIX yactull. [Ipobiaema oObeaHeHNS
(byHIaMEHTaIbHBIX B3aUMOACHCTBHH.

Tema 35. ®uznueckas kKapTuHA MUpA.

(OCOOEHHOCTH KJIACCHYCCKOM, HEKIIACCUUCCKOU U
coBpeMeHHOM (pr3ukn. MeTOI0I0THsI COBPEMEHHBIX
HAy4YHO-UCCIIEJIOBATEIbCKUX IPOrpaMM B 00JIaCTH
¢u3uku. OCHOBHBIE TOCTHXKEHUSI U TIPOOJIEMBI
cyOBsiepHOr (u3ukh. [1ombITKN 00beTUHEHHS
(byHIaMEHTATBHBIX B3aUMOJICHCTBHIA U CO3IaHUS
«Teopuu Bcero». CoBpeMEeHHbIE KOCMOJIOTHYECKHE
rpeacTaBiieHds. I3MeHeHUs! B TEXHUKE M TEXHOJIOTHSIX
KaK CIIE/ICTBUE HAYYHBIX JOCTHKCHUN B

oOnactu ¢puzuku. Pu3nyeckas KapTUHA MUpa Kak
¢unocodcekas kareropus. [lapanurma Hetotona u
HBOJIIOLIMOHHAS NTapaJurma.

HNTOI'O no 3-my cemecTpy

24

18

16

84

NTOI'O no aucuuiuinae

72

54

48

252

TemaTtnka NpUMEPHBIX MPAKTUYECKUX 3aHITUI

HaunmeHoBaHue TeMBbI NPaAKTHIECKOI0o (CeMI/IHapCKOFO) 3aHATUA

1  |KunemaTtnka MaTepualbHON TOYKH U MOCTYIATEIBHOTO IBUKEHHUS

2 |/[lnHamMuKa MaTepUaJIbHON TOYKH U MIOCTYNATENbHOTO IBUKEHHS
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HaunmeHoBaHUe TeMBbI MNPaAKTHIECCKOI0 (CeMI/IHaPCKOFO) 3aHATUA

ILIL.
3 |dunammuka BpamateabHOro ABMKEHUS
4  [PaboTa, MOIITHOCTh, SHEPTHUS
5 |[KonebarenbHOE IBHXKEHHE
6 |(BomHOBOE nBHXKEHHE
7  [MonekynspHO-KMHETHYECKasi TeOpus BElIeCTBa
8  |3aKoHBI TEpMOIUHAMHUKHI
9  |DmekTpocTaTHYecKOE I0JI€ B BAKyyMeE
10 |Teopema I'aycca
11 |[[lorenumnanbHas sHeprus. [loTeHnman
12 |9nekTpocTaTHUECKOE M10JI€ B AUIIEKTPUKAX U IPOBOJAHUKAX
13 |[locTOSIHHBIN 3MEKTPUUECKUNA TOK
14 |MarautHoe 1mojie B BaKyyme
15 |DnexkTpoMarHUTHAS UHIYKITUS
16 |9mekTpoMarHUTHBIC KOJIEOaHMs
17  |9neKTpoMarHUTHbIE BOJHbI
18 |UuTepdepenuus ceera
19  |udpaxius cera
20 (lonspuzanus ceeTta
21 |TemnnoBoe u3nyueHue
22 |Dotorddekt
23 ([IpuHuMn HeonpeaeaeHHOCTH. YacTuia B IOTEHUUAIbHOM sIMe
24 |AtomHas u simepHas pU3MKa

TemaTrka mpUMEpHBIX Ta00PaTOPHBIX PabOT

Ne
L HanmMeHoBaHuUe TeMbl J1a00PATOPHOIT padoTHI
1  |Ompenenenne oObemMa MUITHMHIPA
2 |Masarauk ObepbOeka
3  |Dusnyeckuii MasSTHUK
4 |OnpeneneHue yCKOpeHUs: CBOOOIHOTO MaJACHUS METOJJOM 000POTHOTO (PU3NYECKOI0 MasiTHUKA
5  |M3yueHue cBOOOAHBIX KOJeOAHHI NPYKUHHOTO MasTHUKA
6 |OmpeneneHre MOMEHTa MHEPLUH TeJa METOJIOM KPYTHIIBHBIX KOJeOaHu
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HanMeHoBaHue TeMbl J1a00pPaTOPHOIl padoThI

ILIL.

7  |M3yueHue sBIEHUS MPEIECCUN THPOCKOMA

8  |OmpeneneHue BA3KOCTH KUIAKOCTH MeTO oM CTOKCa

9 |OmnpeneneHuie OTHOIICHUS TETNIOEMKOCTEH MPHU MOCTOSHHOM JaBJICHUHU U MIOCTOSHHOM 00beMe

10  |M3y4eHwue IeKTPOHHOTO ocIuiorpada

11  |HMccnenoBaHue 3JIEKTPOCTATUUECKUX MOJIEH

12 |MeTobl MEKTPUIECKUX U3MEPEHUI

13 |OmpeneneHue 1EKTPOABUKYIIECH CHUIIBI M BHYTPEHHETO CONPOTUBIICHUSI HICTOYHHUKA TOKA

14 |M3y4yeHne 3aBHCHMOCTH MOIITHOCTH ¥ KOA((HUITMEHTA MTOJIE3HOTO IEHCTBUS HCTOYHUKA TOKA OT
Harpy3Ku

15 |Omnpenenenne MarHUTHOW MHAYKLUHU B MEKIIOIIOCHOM 3a30pe MPUOOPa MarHUTOIEKTPUUECKOM
CHUCTEMBI

16 |MccaenoBaHre MarHUTHOTO TOJIE KPYTOBOI'O TOKA

17 |OnpeneneHue COCTABIAIONIMX BEKTOPA HHAYKIIMA MAarHUTHOTO MOJISt 3e€MJITH C TIOMOIIIBIO
HIIEKTPOHHO-TIY4eBOI TpyOKH

18  |M3yuyeHue sBIEHMS TUCTEPE3UCA C TOMOLIBIO 3JIEKTPOHHOI'O ocLUyuIorpada

19  |H3yueHue 3aTyxaromux KoneOaHUl B KOHTYpe

20 [(M3yuyeHue BBIHYXACHHBIX KOJI€OaHUH B OCIEI0BATEIbHOM KOHTYpe

21 |OmnpepeneHure nokasaress MPeIOMICHHS TBEPbIX TEN € MOMOIIBI0O MUKPOCKOIIA

22  |bunpuzma Openens

23 |MHTepdepeHIIus JIa3epHOTO CBETA IIPH OTPAKECHUU OT TOJICTON CTEKISHHOM IIACTHHBI

24 |OnpeneneHue JUIMHBI BOJIHBI CBETA C MOMOIIBIO AU(PPAKLIMOHHON peIeTKH

25 |Ompexaenenue CTENEHU MOISpU3AINU JJa3epHOTo ayda. MccnenoBanue 3akoHa Mantoca 1 3aKkoHa
bprocrepa

26 |[UccnemoBanue GOTOIIEMEHTOB

27 |Onpenenenue nocrosiHHoN Credana-bonbiiMana ¢ MOMOIIBI0 TUPOMETPA C UCUE3AI0IIEH HUTHIO

28 |HUccnenoBaHue TUHENYATHIX CIIEKTPOB UCITYCKAHUS C IOMOLIBI0 MOHOXpoMaropa Y M-2

29 |[UccnenoBaHue 3aBUCUMOCTH JIEKTPOCONPOTHBIIEHHUS MOIYIIPOBOAHUKOB OT TEMIEPATyPhl

30 |HccnenoBaHre 3aBUCUMOCTH 3J€KTPOCONPOTUBIIEHHUSI METAIIIOB OT TEMIIEPaTyPhI
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5. Opranu3anMOHHO-NIEAATOrHYECKHUE YCIOBUA

5.1. O0pa3oBaTre/ibHbIE TEXHOJIOT UM, HCIIOJIb3YyeMble 1151 (OPMHUPOBAHUA
KOMIIeTeH Ui

[IpoBeneHwe JEKIMOHHBIX 3aHATHHA MO JUCIMILIMHE OCHOBBIBACTCS HAa aKTHBHOM METOZE OOydYeHUs,
Mpy KOTOPOM ydYalluecs He MAacCHUBHBIC CITYIIATENM, a aKTUBHBIC YYaCTHUKHU 3aHSATHS, OTBEYAIONINE Ha
BOIIPOCHI TperojiaBareliss. Bompockl mperogaBaTeisi HaIElICHbl Ha aKTUBH3AIUI0 MPOIECCOB YCBOCHUS
MaTepuasia, a TakKe Ha pa3BUTHE JIOTMUECKOro MblieHus. [IpernogaBaTens 3apaHee HamMedaeT CIUCOK
BOIIPOCOB, CTUMYJIMPYIOIIUX acCOIMAaTHBHOE MBIIUICHWE W YCTaHOBJICHHE CBS3€H C paHee OCBOCHHBIM
MaTepHralioM.

[IpakTrueckne 3aHATUS TIPOBOJATCS HA OCHOBE peaju3allii MeTojla OOydYeHHUsS JICHCTBUEM:
OTIpeICTISIOTCS TPoOIeMHbBIE 00acTH, popMupyrOTCs Tpynmbl. [Ipu MpoBeneHNN MPAKTUISCKUX 3aHATHI
MPECTIeAYIOTCS CIEAYIONUE eN: MPUMEHEHNE 3HaHUN OTIENBbHBIX TUCIHIUIMH W KPEaTUBHBIX METOJIOB
TUTSL pereHust MpoOIeM U NMPHUITHS PEIIeHUi; 0TpadoTKa y 00y4JarommMxcsi HaBBIKOB KOMaHIHOW paboTHl,
MEKJIMYHOCTHBIX KOMMYHHUKAIUA W Pa3BUTHE JIMJICPCKUX KAYECTB; 3aKPEIUICHHE OCHOB TEOPETHUYECKHX
3HAHUU.

[IpoBeaeHue 1a0OPaTOPHBIX 3aHATUN OCHOBBIBACTCS HAa WHTEPAKTUBHOM METOJE OOY4YEHHs, MpH
KOTOPOM 00ydYaroluecs: B3auMOJICHCTBYIOT HE TOJIBKO C MpernojiaBarenieM, HO U APYyT ¢ apyrom. [lpu atom
TOMUHUPYET aKTUBHOCThH Y4YaIIMXCSl B Ipoiiecce oOydeHusi. MecTo mpemnojaBaTeisi B MHTEPAKTUBHBIX
3aHATUSAX CBOAMTCS K HAIIPABIICHHUIO NEATEIHHOCTH 00YJaIOMUXCS HA TIOCTIKEHHUE [IEJICH 3aHATHS.

[Ipu mpoBeneHnM y4eOHBIX 3aHATHI UCTIONB3YIOTCS HHTEPAKTHBHBIE JIGKIIUU, TPYTIIIOBBIEC TUCKYCCHH,
POJIEBBIC UTPBI, TPEHUHTY U aHAJIN3 CUTYAIlMid 1 MMUTALMOHHBIX MOJICIICH.

5.2. MeToauueckue YKazanud 1J1d oﬁyqamnmxcsl 10 U3YYCHUIO JTUCIHUIIJIHHBI

[Ipy  wW3ydeHMHM JUCHMIUIMHBI  OOYYarOIIMMCS  IEJIeCOO0pa3sHO  BBINOJHATH  CIICAYIOIIUE
PEKOMEHIALINH:

1. U3ydenne y4eOHOM TUCIIUILTUHBI JOKHO BECTUCH CHCTEMATHUECKH.

2. lTlocme wu3y4yeHHMs Kakoro-nubo paszaena Mo Y4YeOHHMKY WIM KOHCIEKTHBIM MarepHajam
[PEKOMEHIYETCs 110 aMATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBIL, OIPEEIECHMS], IOHATUS pa3aena.

3. Ocoboe BHUMaHHE CJEIyeT YAEIUTb BBIMOJIHEHHUIO OTYETOB IO MPAKTHUYECKUM 3aHATHSM,
1abopaTOpHBIM padOTaM U MHIMBUIYaTbHBIM KOMIJIEKCHBIM 33JJaHHUSIM Ha CAMOCTOSATEIbHYIO paldoTy.

4. Bea TemaTHKa BOIIPOCOB, M3Y4aE€MBIX CAMOCTOSATENBHO, 3a1a€TCsl Ha JIEKIMSIX MPErnoaBaTelIeM.
VM ke maroTcs HCTOYHUKY (B TIEPBYIO OYepelb BHOBb M3aHHBIC B IEPUOANYCCKON HAYIHOH JINTEpAType)
U1t GoJIee IETATbHOTO MMOHMMAaHHUS BOTIPOCOB, O3BYYEHHBIX HA JICKIIHH.

6. Hepeqenb yqeﬁﬂo-MeTozmqecxoro 4| I/IH(I)OpMaIII/IOHHOFO o0ecreuyeHus
JJIS1 CAMOCTOSITE/IbHOM paﬁDTbI Oﬁy‘laIOIIII/lXCﬂ o JTUCIMUIIIMHE

6.1. IleuaTHast yueOHO-MeTOAMYECKAA JTUTEPATYpPa

bubnuorpadpuueckoe onucanue KonuuectBo
Ne i/ (aBTOD, 3aryaBue, BUJA U3AHUS, MECTO, U3AATEILCTBO, 9K3EMILISIPOB B
rOJ] U3/1aHus, KOJIMYECTBO CTPAHMIL) o6ubnmorexe

1. OcHoBHas TUTEpaTypa

1 Hernad A. A., SABopckuit b. M. Kypc ¢uzuku : yuebHoe nocobue amis 12
BTY30B. 9-€ u3n., crep. Mocksa : Akanemust, 2014. 720 c. 58,5 yci. neu. 1.

2 KpaTkuit kypc obmeit ¢pusuku : yuebHoe nocobue / bapkos 0. A., 106
Borunos I'. H., 3Bepe O. M., I[lepmunos A. B. Ilepms : ITHUITY, 2015.
406 c. 32,9 ycn. neu. .
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2. JlonoJiHMTEBHAS JTUTEPATypa

2.1. YueOHble U HAYUYHbIE U31aAHUS

Kypc obuieit puzuku. Mexanuka. Monekynspuas pusuxa. 16-e usz.,
ctep. Cankr-IlerepOypr [u ap.] : Jlans, 2020. 432 c. 22.68 ycu. ney. J.

16

Kypc obmieit pusmku. DnekrpuaectBo u MaruetusM. Bomuel. Ontuka. 10-
e u3f., crep. Cankr-IlerepOypr : Jlans, 2008. 496 c.

42

Kypc dusuxu. KBanroBas ontuka. AtomHas pusuka. @usznka TBEpaIoro
Testa. Pu3nKa aTOMHOTO sipa U deMeHTapHbIX yacTull. Cankt-IleTtepOypr
: Jlann, 2007. 302 c.

20

2.2. llepuonn4yeckne U3TaAHUS

B Mupe Hayky : HAydHO-HH(POPMAIMOHHBIN )ypHan / B Mupe Haykw.
Mocksa: B mupe nayku, 1983-1993, 2003-2024.

Ycnexu puzndecknx Hayk : KypHal / Poccuiickas akajgeMus HayK ;
Omsnuecknii uHCcTHTYT UM. [1. H. JleGenesa. - MockBa: PAH, ®u3. un-t,
1918-2024.

2.3. HopMaTUBHO-TeXHUYECKHE U3TAHUS

| He HCIIOJIB3YCTCA

3. MeToanueckue YKazaHusd AJad CTYACHTOB 110 OCBOCHUIO JTUCHUIIJIMHBI

Hukynun U. JI., @aitzpaxmanosa . C. MexaHuka, MolieKyisipHast pusmnka
1 TepMoinHamuka. HayuHno-uccnenoBarenbckas paborta: CTpyKTypa,
cofiep>KaHue, METOIMKA BBITIOJTHEHUS | y4eOHO-METOANYecKoe mocooue.
[Tepms : ITHUITY, 2019. 103 c. 6,75 ycn. ney. .

4. Y4eOHO-MeTOANYECKOE O0eclieYeHHe CAaMOCTOSITeIbHOM padoThl CTyleHTa

3BepeB O. M., [lepmunoB A. B. CoopHuEK 3a1a4 110 Gu3uke : yuaeOHoe
noco6wue. [lepms : [THUITY, 2017. 470 c. 29,5 ycnu. mey. 1.

88

3BepeB O. M., [lepmunos A. B., bapkos 0. A. Coopauk 3a1a4 no oomiei
¢usmke : yuebHOE mocodue. 2-¢ u3M., ucrp. u gom. [lepms : [THUITY,
2019. 517 c. 32,5 ycn. ned. 1.

73

6.2. DieKTpOoHHAs y4eOHO-MeTOAN4YecKasi JJUTeparypa

Bun nutepatypsl

HamMeHnoBanmne
pa3paboTku

CchUika Ha

UHOPMAIIMOHHBIN pecypc

HocTynHOCTh
(cets UnTepHer /
JIOKaJIbHAasl CETh;

ABTOPHU30BAHHBIH /
CBOOOTHBIN JTOCTYII)

JlononnutensHas |[Akynosa lO. B., 'eponumyc H. A., |https://elib.pstu.ru/Record/R |cers UnTepHerT;

nmuTeparypa Crapuxos E. U. Konebanus u ULANRU-LAN-BOOK- ABTOPHU30BAHHBII
BoTHBL. OnTuka. ATomHas ¢puszuka (356276 TOCTYTI
Hosocubupck : CI'YIIC, 2023.

JlononautenbHas (Borunos I'.H., Ilepmunos A.B. https://elib.pstu.ru/Record/R |ceTs UHTEpHET;

nmuTeparypa ®uzuka. [lepmb: [II'TY, 2008. UPSTUbooks130432 ABTOPU30BAHHBIM

JOCTYI

Jlononuutenshas (['mazosa JI. I1., Harxysxkesa P. X.,  |https://elib.pstu.ru/Record/R |cers UnTepher;

nmuTeparypa Kpune . b. ®uznka. ULANRU-LAN-BOOK- aBTOPHU30BaHHBIM
DIIEKTPUYECTBO U MarHETU3M 339977 TOCTYTI

Cankt-IletepOypr : CIIOGI'AY,

2023.
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Bun nutepartypst

HaumenoBanue
pa3paboTKu

CcrlIka Ha
UHPOPMAIIMOHHBINA pecypc

HocTynHocTh
(cets UHTEpHET /
JIOKaJIbHAs CETh;

aBTOPH30BAHHBIN /
CBOOO/IHBIN JJOCTYTI)

MeTtoaudeckue
YKa3aHUS I
CTYJICHTOB I10

MEXAHUKA: meron. yka3aHus K
1a0opaTOpHOMY ITPAKTUKYMY / COCT.
@ JI. bapkos, B.1. KonecuuueHko,

https://pstu.ru/titlel/faculties
/fpmm/of/?
sources=1&cid=70

cetb HTEpHET;
CBOOOIHBIN JOCTYI

OCBOCHHIO A.B. IlepmunoB [u 1p.] — Ilepms :
TUCITUTIIMHBI WN3n-Bo Ilepm. Hat. uccnen.
MoJIMTEexH. YH-Ta, 2017. ? 55 c.
Meroanueckue ®dusuka. Ontuka: MeTof. ykazanus |https://pstu.ru/titlel/faculties |cets MnTepHer;

YKa3aHUA OJIA
CTYACHTOB I10

K 71a00paTOPHOMY MPAKTUKYMY /
coct. JI.B. basunun, B.T.

/fpmm/of/?
sources=1&ci1d=70

CBOOO/IHBIN JOCTYTI

OCBOCHHIO becnipo3Bannsbix, [.H. BoTuHoB,
TACITATITHBI O.M. 3Bepes, A.B. [lepmunos, B.C.
[locTtHuKOB. — IIepms : U3n-BO
[IepM. Hal. UCCIEN. TOJIUTEXH. YH-
Ta, 2021. - 59 c.
Metoanueckne  [DQJIEKTPOMATHETU3M: meton. |https://pstu.ru/titlel/faculties cetb UnTEpHET;

YKa3aHUsA I
CTYIEHTOB II0

yKa3aHHA K J1a00paToOpHOMY
npakTukymy / coct. JI.B. basaaus,

/fpmm/of/?
sources=1&cid=70

CBOOOHBIHN JOCTYI

OCBOCHHIO B.B. bypaun, I'.H. Botunos [u ap.]
TUCITUTIINHEBI — [lepms : U3n-Bo [lepm. Harl.

vcclell. MOJIUTEeXH. yH-Ta, 2017. ?

74 c.
YueOHO- 3BepeB O. M. Coopauk 3aau mo  |https://elib.pstu.ru/Record/R |cets UnTEpHET;
METOIMUECKOE ¢uzuke : yuebHoe mocodue / O. M. [ULANRU-LAN-BOOK- aBTOPH30BAHHBIN
oOecrnieueHne 3BepeB, A. B. Ilepmunos. - Ilepmb: |160895 OCTYII
camocTositenbHoN (M3a-Bo ITHUITY, 2017.

paboThI CTYACHTOB

YuebHo-
METOIUYECKOE
obecrieyeHne
CaMOCTOSITEIbHOH
pabOTHI CTYJICHTOB

Kpacnskos 1. B., Yroukun B. 1O,
bauesa H. 1O., I'epuen T. A. OGmias
¢buznka. DIEKTPUYECTBO U
MarHeTusM: J1a00opaTOpHBIN
npaktukyM. [lepms: ITHUITY, 2024.

https://elib.pstu.ru/Record/R
UPSTUbooks272057

cetb HTEpHET;
aBTOPU30BaHHBIN
OCTYII

6.3. JInneH3noHHOE U CBOOOIHO PAaCIPOCTPaHsieMOe MPOrPpaMMHOe odecriedeHue,
HCIO0JIb3yeMoe MPH OCYLIEeCTBJIEHUH 00Pa30BaTeJIbHOI0 MpoLecca Mo AUCHUuIInHe

Buzg I10O

Haumenosaunue [10

OHepaI_lI/IOHHBIe CHCTCMbI

MS Windows 11 (moamn. Azure Dev
Tools for Teaching )

OducHbIC TPUITOKEHHS.

Microsoft Office Professional 2007. yui.

42661567

OducHbIe TPUITOKEHUSL.

MoitOduc CtanmapTHbIN. , peecTp
oTeuecTBeHHOro 110, HeoOxoauma
[MOKYTIKA JIULEH3UH.
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Buzx I[1O

Haumenosauue [10

[TpuxiagHoe nporpammuoe obecrieueHue oomero HasHauenust  |Dr.Web Enterprise Security Suite, 3000
man, [THUITY OLIHUT 2017

6.4. CoBpemMeHnHbIe IpodeccnoHabHbIE 0a3bl JAHHBIX 1 HH(POPMAIMOHHBIE
CIIPABOYHbIE CUCTEMBI, HCII0JIb3yeMble MPH OCYIIeCTBJIEHHH 00Pa30BaTEJIbHOIO

nmponecca nmo IMmCuuIinHe

HaunmenoBanue Ccpuika Ha HH)OPMAIIHOHHBIN pecypc
baza nmannbeix Elsevier "Freedom Collection" https://www.elsevier.com/
baza maHHBIX HAYYHOH JIEKTPOHHOM OHOIHOTEeKN https://elibrary.ru/
(eLIBRARY.RU)
Hayunas ouosimoteka [TepMckoro HalfmoHaIbHOTO https://elib.pstu.ru/
MCCIIEI0BATEIECKOTO MOMUTEXHUYECKOTO YHUBEPCHTETA
DneKTpoHHO-O0nOMHMoTeueas cucrema Jlanp https://e.lanbook.com/
DIIeKTpOHHO-0MOMMoTeunas cucrema IPRsmart http://www.iprbookshop.ru/
WNudopmarmonnsie pecypesl Cetn Koncynprantllntoc TIOKaJbHAs CETh

7. MaTepHaIbHO-TEXHHYECKOE ofecnedeHre 00pa30BaTeILHOTO MPoIecca 1Mo

AUCHUIIJINHE
S T— HanmMeHoBaHue HE00X0IMMOI0 OCHOBHOTI'O 000Dy A0BaHUs KOMH4eCTRO € IHHHII
Y TEXHUYECKUX CPEACTB 00yUeHus
JlaGopaTopHas JlaGopaTophsiii crenn "Mexanuka" 15
paboTa
JlaGopaTopHas JlaGoparopuslii ctenn "Ontuka" 15
pabora
JlaGopaTopHas JTaGopaTopHbIii cTeH 1 "DNeKTpoMareTu3m" 15
paboTa
Jlexnys Komnsrorep, MyIbTUMEIUIHHBINA TPOEKTOP
[IpaxTHueckoe Komnsrorep, MyIbTUMEIUIHBINA IPOEKTOP
3aHATHE

8. ®oHI OLIEHOYHDIX CpeacTB TUCHUIIJIMHBI

|OHI/IcaH B OTACJIbBHOM JOKYMCHTC
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MuHucTepcTBO HayKu U BhIciiero oopasoBanus Poccuiickoit @enepannu
denepanbHOE rOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTebHOE YUPEXKICHUE
BBICILIETO 00PA30BaAHUS
«IlepMcKHiI HANMOHAJBHBIN UCCJIEI0BATEILCKUHA MOJIUTEXHUYECKUM
YHHMBEpPCHUTET»

®OH/I OHUEHOYHbBIX CPEACTB
JJIS IPOBEACHUS MPOMEKYTOUYHOM aTTeCTANUMN 00y4a0IIUXCH MO JUCHUIJINHE
«DusukKa»

Ilpunoscenue k paboueit npozpamme OUCUUNIUHBL

HanpasJienne moaroToBKm: 12.03.03 ®oronuka u onTouHPOpMaTHUKa

[Tepmsb 2024



@oH/1 OUEHOYHBIX CPeICTB JUII MPOBEACHUS MPOMEKYTOUYHON aTTeCTaluu
oOy4Jaromuxcs N0 JUCUUIUIMHE SBISETCS YaCThIO (IPUIIOKEHUEM) K pabouell mporpamme
auctUIIIHBL. DOHJT OLIEHOYHBIX CPEACTB I MPOBEACHUS POMEXKYTOYHON aTTEeCTAI[H
oOyyJaromuxcs Mo AUCHUILIMHE pa3pad0oTaH B COOTBETCTBUM C 00IIeH yacThio (hoHIa
OLICHOYHBIX CPEACTB JUIsl MPOBEACHMS MPOMEKYTOYHOM aTTeCTallid OCHOBHOM
o0Opa3oBaTelbHOM MPOrpaMMbl, KOTOpas yCTAHABIMBAET CUCTEMY OIICHUBAHUS
pe3yabTaTOB MPOMEKYTOYHOW aTTECTAlMM W KPUTEPHH BBICTABICHHs OleHOK. DoHI
OLICHOYHBIX CPEJICTB AJIA MPOBEACHUS MPOMEKYTOUHOM arrecTalud OO0y4YaroIUXCs IO
JUCIUIUIMHE YCTaHABIMBAET (POPMbI U MPOLEAYPHI TEKYIET0 KOHTPOJISI YCIEBAEMOCTH U
MIPOMEKYTOYHOM arTecTalu 00y4aroluXxcs M0 TUCIUILINHE.

[IpenycMOTpeHbl ayAUTOpPHBIE JEKUMOHHBIE, J1a0OpaTOpHble M MPAKTUYECKUE
3aHATHS, @ TaKXKe CaMOCTOsTeNbHAas padoTa CTylIeHTOB. B paMkax ocBOeHHS yueOHOTO
MaTepuana JUCHUTUTMHBI (OPMHUPYETCS KOMIIOHEHTHI KOMIIETEHIIMI 3HATh, YMETbh,
BIa/eTh, ykasaHHble B PIIJ[, KoTOphie BBICTyMarOT B Ka4eCTBE KOHTPOIHPYEMBIX
pEe3yJIbTaTOB 00YUYEHUS MO TUCLUILIIUHE.

KoHTposib ypOBHSI YCBOCHHBIX 3HAHWW, OCBOCHHBIX YMEHHH W TPHUOOPETCHHBIX
BJIQJICHUM OCYIIECTBISIETCS B pPaMKax TEKYIIETro, pyOeKHOTO U MPOMEKYTOYHOTO
KOHTPOJIS MpPU HM3YYEHUH TEOPETUUYECKOTO MaTepuaja U B XOJe JIabOpaTOpHBIX U
NPaKTUYECKUX 3aHATHH, a Takke Ha d3k3aMeHe H auddepeHIMpoBaHHOM 3adere.
HToroBoli OIIEHKOW JOCTHXCHHsSI PE3YyJIbTaTOB OOYUEHHUS TO IUCIHIUIMHE SIBIISETCS
NPOMEXYTOUHasl aTrTecTallisd B BHJE dK3aMeHa U JU((EepeHLHPOBAHHOTO 3ayera,
IPOBOJIUMAs C YYETOM PE3YJIbTATOB TEKYILETO U PYOEKHOTO KOHTPOJIS.

1. Buabl KOHTPOJsi, TUNIOBbIE KOHTPOJbHbIE 3aJaHUS U LIKAJbl OLEHUBAHMUS
pe3yJabTaToB 00y4eHusI

Texymuii KOHTPOJIb YCIIEBAEMOCTH MMEET IeNIbI0 OOeCIeueHne MaKCHUMaIbHOM
s pekTuBHOCTH ydeOHOro Tmpollecca, yIpaBieHHE MporeccoM  (OpMHUPOBAHUS
3aJlaHHBIX ~KOMIIETCHIIMA 00y4aeMmblX, TIOBBIICHHE MOTHBAIlMM K Yyuyebe W
npenlycMaTpUBaeT OILICHMBAaHUE XOJa OCBOCHHS TUCHUIUIMHBL. B cooTBeTcTBHM C
[TonoxeHnem O MPOBEACHUHM TEKYIIETO KOHTPOJISA YCIEBAEMOCTH W MPOMEKYTOUHOU
aTTECTAIlMM OOYYAIONIUXCS MO 00pa30BaTENIbHBIM IIPOrpaMMaM BBICIIETO 00pa30BaHMS
— TmporpammaMm OakanmaBpuaTa, cHenuanurera u wmaructpatypel B [THUITY
MPEAYCMOTPEHbl  CIEAYIOUIME BHABI M MEPUOJUYHOCTh TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTH O0YYarOIUXCS:

- BXOJIHOW KOHTPOJIb, MpPOBEpPKAa MCXOJHOIO YPOBHS MOATOTOBIEHHOCTHU
00y4aeMoro M €ro COOTBETCTBHSI MPEIbSABISIEMBIM TPEOOBAHUAM JJII U3YUYCHUS JAHHOU
JTUCUUTUIAHBL;

- TEeKyIIHH KOHTPOJIb YCBOEHUs MaTepuana (YpOBHS OCBOCHHS KOMIIOHEHTa
«3HATh» 3a/IaHHBIX KOMIIETCHIIMMA) Ha KaXXJOM TPYNIOBOM 3aHITUU M KOHTPOJIb
MOCENIAEMOCTH JIEKIIMOHHBIX 3aHATUH;

- TPOMEKYTOUHBIM W PYOEKHBIH KOHTPOJIh OCBOCHUS O0y4aeMbIMU OTIEIHHBIX
KOMIIOHEHTOB «3HATh)», «YMETb» 3aJlaHHBIX KOMMETEHIUU MyTEM KOMIBIOTEPHOIO WU
0JIJAHOYHOTO  TECTUPOBAHHUS,  KOHTPOJBHBIX  ONPOCOB,  KOHTPOJIBHBIX  padoT
(MHAMBUYATbHBIX JIOMAIHUX 3aJaHUi), 3allUThl OTYETOB IO Ja0OPATOPHBIM paboTam,
pedepaTos, scce u T.4.



Py0OexxHbIil KOHTPOJb MO AUCIUIUIMHE MPOBOAMUTCS HA CIEIYIOIIEH Hexese Mmocie
MPOXOXKJAEHUSI MOJIYJd JAUCHUIUIMHBIL, a MPOMEXKYTOUHBIH — BO BpeMS KaXI0ro
KOHTPOJILHOTO MEPOIPUATUS BHYTPU MOYJIEH TUCHUTUIHHBL

- MEXCECCHOHHAas aTTeCTallrs, €JUHOBPEMEHHOE IOJBENCHUE WTOIOB TEKYIIEH
YCIIEBAEMOCTH HE MEHEE OJHOIO pa3a B CEMECTP IO BCEM IUCLUMIUIMHAM ISl KaXKIO0TrO
HaIpaBJIeHHs OJTOTOBKH (CIELMATIBHOCTH ), Kypca, TPYIIIbL;

- KOHTPOJIb OCTATOYHBIX 3HAHUM.

2.1. Tekyuuii KOHTPOJIb YCBOCHHMSI MaTepHaJia

Texymuii KOHTpPOJb yCBOEHHsI MaTepuania B QopMe cobeceqoBaHUS WU
BBIOOPOYHOTO TEOPETHUYECKOTO OINpOCa CTYIEHTOB MPOBOAMTCS MO KaXKIOM TeMe.
Pesynbrarsl o 4-0ajulbHOW MIKajie OIEHUBAHUS 3aHOCITCS B KHUXKKY MpENoaaBaress u
YUUTBHIBAIOTCSA B BHJI€ MHTETPAJbHOM OLEHKH TNpPH MPOBEICHUU MPOMEKYTOUHOU
arTecTalui.

2.2. Py0eskHbIii KOHTPOJIb

PyOexxHbIil KOHTPOJIb ISl KOMIUIEKCHOTO OILICHMBAHMSI YCBOCHHBIX 3HAHUH,
OCBOCHHBIX YMEHHMH M NPUOOPETEHHBIX BIAJCHUM NPOBOAUTCA B (GOpME 3alIUTHI
7a00paToOpHbIX, MPAKTHUECKUX 3aHATUH U PYOSKHBIX KOHTPOJBHBIX paboT (mocie
U3YyYEHUS KaKJI0T0 MO y4eOHOU TUCUUTLTUHBI).

2.2.1. 3amuTa 1a00paTOPHBIX M NPAKTUYECKUX 3aHATHI

Bcero 3ammanupoBano 14 naGoparopHbIX paboT W 24 NPaKTUYECKUX 3aHATHI.
TunoBsie TeMBbI TA0OPATOPHBIX PAOOT U MPAKTUICCKUX 3aHATHI npuBeAcHbI B PI1/I.

3amura 1abopaTopHO pabOThl MPOBOAUTCS WHIUBUIYAIBHO KaXKIbIM CTYIEHTOM
WIM TPYNIOW CTyACHTOB. TWUIOBBIE MIKajlla U KPUTEPUM OLIEHKU MPUBEACHBI B 0OILEH
gact ®OC 06pa3oBareIbHOM MPOTPaMMBI.

3ammTa NpakTUYECKOro 3aHITHUS MPOBOAUTCS UHIAUBUAYAJIBHO KaXIbIM CTYICHTOM
WM TPYIIONH CTYICHTOB. THWIOBBIC IIKajla M KPUTCPUHM OIICHKH IPHUBEICHBI B OOIIEH
gact ®OC 06pa3oBaTeIbHON MTPOTPAMMBI.

2.2.2. PyOe:xxHasi KOHTpPOJIbHAsi padoTa

Cornacao PIIJ] 3aruranmpoBano 8 pyOekHBIX KOHTpOJbHBIX pabdor (KP) mocrne
OCBOGHHUS CTyAEHTaMH Yy4eOHbIX Moxayned mucruiuimHbl. Ilepas KP mo mopymro 1
«Mexanuka», BTopas KP — mo momymio 2 «Konebanust u BomHbI», TpeThsi KP — mo
monymto 3 «Craructudeckas pusuka u TepmMoanHaMuka», yetBepras KP — mo momymio 4
«JNEKTpOCTaTUKAa U TOCTOSIHHBIN 3JeKTpuueckuid Tok», msatas KP — mo monymto 5
«Marnetusm», mectas KP — mo mogymio 6 «Omntuka», cenpmas KP — mo momymro 7
«KBantoBas ¢usuka», BocbMas KP — mo momymio 8 «Snepnas ¢usuka. duszmueckas
KapTUHA MUpPa».

TumoBble MIKama W KPUTEPUU OICHKHA PE3YJABTATOB PYOESKHOW KOHTPOIBHOU
pabotsl mpuBeaeHbl B 0011eit yactu ®OC 00pazoBaresbHON NPOrpaMMBI.

2.3. IIpome:xxyTouHast arrecTalus (MTOrOBbIM KOHTPOJIb)

JlomyCK K NOpPOMEXYTOYHOM AaTTECTAllMM OCYUIECTBISIETCS MO PE3YJIbTaTam
TEKYIIEro U pyoeKHOTO KOHTPOJISl. YCIOBUSMHU JOIYCKA SIBIISIFOTCSL YCIICIIIHAS C/Jauya BCEX
7a0OpaTOpHBIX PabdOT U MOJOXKUTENbHASI MHTErpalibHas OLIEHKa [0 pe3yibraram
TEKYIIEro U pyOeKHOr0 KOHTPOJIS.



[Ipomexyrounas arrecramus, cornacHo PIIJI, mpoBomuTcs B BUIE dK3aME€Ha U
nuddepeHupOBaHHOrO 3a4yeTa M0 JUCUUIUIMHE YCTHO MO OwieraMm. buier comep:xut
Teoperuyeckue Bompochl (TB) 11 mpoBepKH YCBOECHHBIX 3HAHMM, NPAaKTHUYECKUE
3amanust (I13) nms mpoBEpKHM OCBOEHHBIX YMEHUW U KOMIUIeKCcHble 3amaHust (K3) s
KOHTPOJIS YPOBHSI IPUOOPETEHHBIX BIIAJIEHUN BCEX 3asBJIECHHBIX KOMIIETCHIIHI.

buner dopmupyercs Takum 00pa3oMm, 4TOOBI B HEro IOMajdd BOIPOCH U
MpaKTUYECKUE 3aJaHusl, KOHTPOJUPYIOIIME YPOBEHb C(HOPMHUPOBAHHOCTH  6Cex
3asBICHHbIX KoMmmeTeHuui. Popma Owunera mnpencrtaBieHa B odwmel uvactu DOC
o0pa3oBaTesbHON MPOrPAMMEBI.

2.3.2. llIxaybl oneHUBAHNUSA Pe3yJbTATOB 00yUeHUsI HA IK3aMeHe

OueHka pe3yabTaToB OOyuYeHUs 1O JAUCHUIUIMHE B (QOpMe  ypOBHS
c(hOpMUPOBAHHOCTH KOMIIOHCHTOB 3HAMb, YMemb, Glademsb 3asBICHHBIX KOMIETCHIITUN
IPOBOJIUTCS IO 4-X OayuTbHOM IIKajie OIEHHBAHUSA MYTEM BBHIOOPOYHOTO KOHTPOJISA BO
BpEMsI SK3aMEHa.

TunoBsie MIKaa U KPUTEPUU OIIEHKH PE3yIbTaTOB OOYUYEHUS MPHU CcAade dK3aMeHa
JUIi KOMIIOHEHTOB 3HAmb, yMmems U 6lademsv mnpuBeneHsl B o6mer uvactu DOC
00pa3oBaTebHON MPOTPAMMBI.

3. Kpurepuu ouneHMBaHUSI YPOBHSI CPOPMHPOBAHHOCTH KOMIIOHEHTOB WU
KOMIIeTeH LM i

3.1. Ouenka ypoBHsi cGpOPpMHUPOBAHHOCTH KOMIIOHEHTOB KOMIIeTeHIIMii

[Ipu onenke ypoBHA CHOPMUPOBAHHOCTH KOMIETEHIIMHA B paMKaxX BBIOOPOYHOTO
KOHTPOJISI MpPHU DSK3aMEHE CUMTAETCS, YTO HOIVYEHHAs OYEHKA 3Ad KOMHOHEHM
nposepsemoll 8 bunieme KomMnemeHyuu 0006waemcs Ha cOOmeemcmeyIowull KOMNOHEHM
gcex KomnemeHyut, popmupyemvix 8 pamkax OaHHOU y4eOHOU OUCYUNTIUHBL.

TumoBble KpUTepUM W IIKAJIbl OICHUBAHUSA YPOBHSA CHOPMHUPOBAHHOCTH
KOMITOHCHTOB KOMIIETEHIIMM TipuBeneHsl B o6mei dactu POC obpa3oBaTebHON
IpOrpaMMBl.

3.2. OueHka ypoBHsi ¢(hOPMHUPOBAHHOCTH KOMIIeTEeH M

OO6miast omneHka ypoBHSI CHOPMHPOBAHHOCTH BCEX KOMIIETEHIIMH MPOBOAUTCS
OyTEM arperupoBaHUsl OLICHOK, IOJIYYEHHBIX CTYACHTOM 3a KaXJblii KOMIIOHEHT
(dbopMHUPYEMBIX KOMIIETCHIINH, C YI€TOM Pe3yJIbTaTOB TEKYIEro U PyOeKHOTO KOHTPOJIS
B BUJIC€ MHTETPAIbHON OLEHKH 1Mo 4-X OamipHO#M mikaie. Bce pesynbTaThl KOHTPOJIS
3aHOCSITCS B OICHOYHBIM JINCT M 3alOJHSIOTCS MpEenojaBaTeleM [0 HUToram
MPOMENKYTOUYHOU aTTECTALINU.

dopma OIEeHOYHOTO JIUCTA U TPEOOBAHUS K €T0 3alOTHEHHIO TPUBEJEHBI B 00IIEH
gactu @OC 06pa3oBaTeIbHON MPOTrPaAMMEI.

[Ipu dopMupoBaHWM HMTOTOBOW OIEHKA TPOMEKYTOUYHON aTTECTallid B BHIIC
sKk3amMeHa W Iu(PEepeHIMPOBAHHOTO 3a4deTa WCIHONIB3YIOTCS THUIOBBIE KPUTEPHH,
npuBeqeHHbIe B 0011ei yactu @OC oO6pa3zoBaTeIbHON TPOrpaMMBl.



3AJIAHMS 11O OBPA3OBATEJIBHOM ITPOT'PAMME

IIpaBHIIBHBIN OTBET Conepxanue Bopoca Komnerenuus
[Tepemenienue, OIIK-1,
CKOPOCTH, YCKOPCHHE Kakue BexTopa sSBISIOTCS KHHEMATHYCCKHUMHU OI1K-3

’ XapaKTePUCTUKaMH MOCTYNATEIIbHOIO JIBUKEHUS? ’
OIIK-5
I1K-1
4 KoopauHara Tena MeHseTcs 10 3aKoHy X = 2 + 3t + 2t2, 8HK-3’
UYemy paBHO yckopenue (B M/c?) B MOMEHT BpeMeHH 1 c. ’
OIIK-5
OIIK-1,
4 Koopaunara Tena MeHseTcs 1o 3aKoHy X = 2 + 3t + 0,5t OI1K-3
Yemy paBHA CKOPOCTH (B M/C) B MOMEHT BpeMeHH 1 c. ’
OIIK-5
Mumysbe Tena Kakas ¢pusnueckas Bennuuna B cucteme CU 835%’
MU3MEPSIETCS B KT-M/C. OIIK-5
elCcTB el Ha Heé OIIK-1,
f:[pme yomt Uemy paBHA OBICTPOTA U3MEHEHUS UMITYJIhCA OINK-3
MaTepuallbHOM TOYKU? OTBET MPEJICTABUTH CIIOBAMH. ’
OIIK-5
5 Teno 6e3 TpeHus CKOIB3UT MO HAKJIOHHOM MJIOCKOCTH OIIK-1,
oOpazytomieii ¢ ropuzoHToM yroi 30°. Uemy paBHO OIIK-3,
yckoperne Tena B M/c?? (g = 10 m/c?). OITK-5
4 . OIlIK-1,
Haiinure kuHeTHYECKYO 2HEprHUto Tena (B k) Macchl OITK-3
2 KT, IBYDKYIIETOCS CO CKOPOCTHIO 2 M/C. ’
> ABIDEYIT P OITK-5
aboTe PTON CUJIBI . OIIK-1,
P Uemy paBHO U3MEHEHHE KHHETHYECKON YHEPrUH Tea, OIIK-3
€CJIM OHO MPOUCXOIUT MOA JeiicTBrEeM cuiibl F? ’
Pabota, sneprus, OIIK-1,
Kakue gusnueckrie BeTMUMHBI U3MEPSIOTCS B
TeIIoTa Tikoymax? OIIK-3,
Y OIIK-5
9 Mstank Maccoit 0,5 Kr magaronyi ¢ BBICOTBI S M 'y OITK-1
3eMJIM UMEI CKOPOCTh 8 M/c. UeMy paBeH MOAYIb OHK-B’
paboTHI CHIIBI conpoTHBIeHNs Bo3ayxa? (g = 10 m/c?). OHK-S’
OTBeT npeacTaBUTh YUCIOM B JIxk.
3aBUCHUMOCTh KOOPAMHATHI KOJIEOIIOUIErocs Tena OT
BpPEMEHH Ipe/ICTaBIeHa rpaIkOM Ha PUCYHKE.
X, M
2
. | OIIK-1,
4 oL 2 ¥ 4 \5 te OIIK-3,
I U ‘ OIIK-5
2 .
Yemy paBeH nepuoj kosebdanui (B ¢)?
CBOGOIHBIX Y}fz)aBHeHHe JBUKEHUSI TAPMOHUYECKOTO OCIHILISTOpa
He3aTyXaILIHUX d°x o x=0 OIIK-1,
CBOGOIHBIX 3aTyXalommX | 2 o X=U gpuserca quddepeHnanbHbIM OIK-3,
BBIHYKACHHBIX ypaBHEHUEM KoJIe0aHUi. OITIK-5
MPUHYAUTETHHBIX
I"apmonnueckue Kak Ha3zwiBaeTcs npoiecc, mpu KOTOPOM KOOpAUHATa OIIK-1,
KoJeOaHus MaTepHaTbHOW TOUKH U3MEHSIETCS 10 3aKOHY CHHYCa OIIK-3,
WM KOCHHYca? OIIK-5




JlnvHa BOJIHBI

Kaxk na3biBaeTcs pacctosiHue, MpoXoAUMOE BOJTHOM 3a |

OIIK-1,

Konebanue? OIIK-3,
OIIK-5
4K CJI0 ABOTapo
MOCTOAHHAs bobuMana KonuuectBo moisiekyn B 1 Moje BeliecTBa YUCICHHO OIIK-1,
YHUBEpCalbHas ra30Bas
FOCTOSHIAS BBIPAXKAET ... OIIK-3,
OIIK-5
MOJISIpHas Macca
BEIIECTBA
TemMIepatrypa
NMOCTOSIHHA
HET TEII000MeHa ¢ OIIK-1,
. . N3oTepmiyecknm Ha3pIBaeTCs POLIECC, IIPU KOTOPOM .. .
OKPYKaFOILIEH Cpeioi OIIK-3,
JIaBJIEHHE MTOCTOSIHHO OIIK-5
00BEM MOCTOSTHEH
2 B wu300apHOM mporiecce ¢ MOCTOSHHOM Maccoil rasza OIIK-1,
TEeMIlepaTypa yBeIu4wiIach B 2 pa3za. Bo ckoibpko pa3s OIIK-3,
yBenmuawics o0beM rasza? OIIK-5
2 B wu30xopHOM Tpolecce ¢ TOCTOSHHOW Maccoi rasza OIIK-1,
TEeMIIepaTypa yBEIU4WIach B 2 pasa. . Bo ckoibko pa3s OIIK-3,
YBEITMYMIIOCH JIaBJICHHE Ta3a? OIIK-5
6 B nporiecce ¢ mocTossHHON Maccoi ra3za o0beM OITK-1
yBEIUUUJIICA B 2 pa3a, a JaBJICHHUE YBEIIMYWIOCH B 3 OHK-B’
paza. . Bo cKoJIbKO pa3 yBeIu4ymiach TeMmmepaTrypa OHK-S’
raza?
100 [Ipu ymenbiieHnu oObeMa ra3za B 2 pa3a JaBiICHUE OIIK-1
yBenumumiiock Ha 120 kIla, a aGcosrroTHas Temmneparypa OHK-B’
Bo3pocina Ha 10%. Kakum Ob110 epBoHavanbHOE OHK-S’
nasienue. OTBET npeacTaBuTh ynciiom B Klla.
AUJIEKTpUYecKas
NPOHMLIAEMOCTb Cpebl
. OIIK-1,
CHJIa TOKa B cucreme CU 6e3pa3zmepHOit U3 MepedrCcIeHHBIX OIIK-3
HanpsHKEHUe sBiseTCs (pu3nUecKas BEITUUMHA ... OHK-S’
HANpPsKEHHOCTD
AIIEKTPUYECKOTO MOJIS
HanpsixkenHoctb Kakas ¢usnyeckas BennuuHa sSBISETCS CUIOBOU OIIK-1,
AIIEKTPUYECKOTO MO XapaKTePUCTUKOU JEKTPUUECKOTO OIS B OIIK-3,
paccMaTpuBaeMoOi TOUKe? OIIK-5
TToTennuman Kakas pusnyeckas BelIMunHA SBISICTCS DHEPTETUYECKON OIIK-1,
AIIEKTPUYECKOTO OIS XapaKTePUCTUKOM JIEKTPUUECKOTO OIS B OIIK-3,
paccMaTpuBaeMoi TOUKe? OIIK-5
4 Bo ckombko pa3 yBENMUUTCS CHJIA DIIEKTPUUYECKOTO OIIK-1,
B3aMMOJICHCTBUS MEXKAY BYMS TOUYEUHBIMH 3apsiaMH, OIIK-3,
€CJIM PacCTOsIHME MEX/1y HUMH YMEHBUINTH B 2 pa3a? OIIK-5
12 Konnencaropst emkoctsimu 20 1 30 Mk® coeMHEHBI OIIK-1,
nociuenoBarenbHo. YeMy paBHa o01mas eMkocts? OTBET OIIK-3,
MPEJICTaBUTh YNUCIOM B MKD. OIIK-5
He U3MEeHSeTCs
B HampaBnenuu npoTekaHus MOCTOSTHHOTO TOKa B
YBCIMHANBACTCA METaJUTHYECKOM MPOBO/IE IUIOMAAb MTOMEPEYHOTO OIK-1,
YMCHDIIACTCA CEYeHUs MPOBOJIA YBEINYMBALETCS, PU ITOM CHIIA TOKA OIIK-3,
MOXET KaK OIIK-5

YBCJINYNUBATHCA, TAK U

B 5TOM HAIIpaBJICHUM. ..




YMCHBIIATHCA

2 K ncrounuky nuranus ¢ 3/1C 12 B u BHyTpeHHUM OIK-1
conpoTtusiieHreM 2 OM NOAKIIOUYEHA JTAMITOYKa OHK-3’
conpotusiienueMm 4 Om. UeMy paBHa cuiia TOKa B Lenu? OHK-S’
OTBeT NPeCTaBUTh YUCIIOM B A.

12 JIBa poBoiHKKA ¢ conpoTuBieHusIMU 12 u 18 OMm OIK-1
CO€JIMHEHBI IociiefoBareabHo. [lapamiensHo um OHK-3’
IPUCOEAUHEH ITPOBOAHUK conrpoTuBieHreM 20 Om. OHK-5’
UYemy paBHo (B Om) oO1iee conpoTUBICHHUE e ?

2 JIBa poBoiHKKA ¢ conpoTuBieHusIMU 12 u 18 OMm
COEIMHEHBI NocieaoBaresbHo. [lapannensHo um OIIK-1,
MIPUCOEIUHEH NMPOBOIHUK cornpoTuBiieHneM 20 Om. Ha OIIK-3,
1ernb nojjaHo Hanpspkenue 24 B. Uemy paBHa (B A) cuna OIIK-5
TOKA B IIETH?

BHU3 MarautHoe Mojie CO3JaHO JUIMHHBIM TNPOBOJHUKOM C
TOKOM I pPacHoJIO)KEHHBIM  NEPHEHIUKYISPHO
IJI0CKOCTH uepTexka. Bektop B umHaykumyu mMarHutHOro OIIK-1,
HOJISA B TOUKE A HampaslieH ... OIIK-3,
I A OIIK-5
Q—
BBEPX MaruauTtHoe 1noJjie co3/jaHo JJIMHHBIM ITPOBOJHUKOM C
TOKOM | pacrnosoXeHHbIM NEePIEeHANKYISIPHO
IJIOCKOCTH 4epTeka. Bektop B MHIYKIIMM MarHUTHOTO OIIK-1,
HOJIs B TOUKe A HampaBlieH ... OIIK-3,
I A OIIK-5
O—
Ha pucynke ykazaHbl TpaeKTOpPUU 3apsKEHHBIX YaCTHII,
UMEIOIINX OJIMHAKOBYIO CKOPOCTH U BIIETAIOIIHNX B
OJIHOPOJHOE MarHWTHOE MoJie, MePIEeHANKYISIPHOE
. IUIOCKOCTH uepTexa. [lpu atom y wactuuel 1 3apsz ...

MOJI0KUTeJIbHbII

pPaBEH HYIIIO 2 B OIIK-1,

OTpHUIIATEIbHBIN ® OIIK-3,

3HAK 3apsJia ONpeAcUTh + OIIK-5

HeNb3s

1 v T 3 4
Yemy paBHa cuia Ammnepa (B H)neifctByromas Ha

1 MPOBOJIHUK JJIMHOM 2 M [0 KOTOpOMY TedeT TOk 10 A, OIIK-1,
€CJIM OH HaxoauTcs B MarHUTHOM noJe 0,1 Tin? Yron OI1K-3,
MEXy TPOBOJAHUKOM M MHAYKIMENH MAarHUTHOTO TOJISt OIIK-5
30°.

Makcumym q OIIK-1,

TO OyzeT HaOMI0IaThCsl Ha SKpaHe, eCIIU Pa3HOCTh (a3

UHTEephEpEeHITNH OIIK-3,
JIBYX KOT€PEHTHBIX BOJH paBHa 27 paa? OITK-5

Munumym Uro Oynet HaOIIOAATHCS HA SKPaHe, €CIH ONTHYECKast OIIK-1,

HHTep(depeHuun
Pa3HOCTh X0/1a IBYX KOT€PEHTHBIX BOJIH paBHA OIIK-3,
MOJIOBUHE JJIUHBI BOJIHBI? OIIK-5

Makcumym
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uHTEephEpEeHITNH

IIpomexyrouHnoe
IIOJIOKEHUE MEXKIY
MaKCHMYMOM U
MHWHUMYMOM

MakcumyMm uin
MUHUMYM
uHTEpEPEHIINH B
3aBUCHUMOCTH OT
paszHoctu (a3

WnTepdepenmus, JIns1 cBeTa XxapakTepHa KOPIyCKYJISIPHO-BOJHOBAs OIIK-1,
mudpakius, JIIBOMCTBEHHOCTEL CBOMCTB. Kakue siBiIeHus OIIK-3,
MOJISIpU3aLUs IIPEJICTaBJISIIOT BOJIHOBBIE CBOMCTBA CBETA. OI1K-5
MO3UTPOHBI OIK-1
SJICKTPOHBI Kaxwue yactuier HE BxomsT B cocras atoma? OHK-3:
MPOTOHEI OIIK-5
HEHTPOHBI
JledexT macchl Kaxk Ha3bIBaeTCs pa3HOCTh MEXY CYMMOW Macc OIK-1,
CBOOOJHBIX HYKJIOHOB, COCTaBIISIOUINX SAPO, U MacCoi OIlK-3,
aapa (Am=Z-m +(A-Z)-m —M,;)? OIIK-5
DHEprus CBSI3HU sapa Kakx  maspiBaercsi  pabota, HeoOXoammass  JJiA OIIK-1,
pacIHIeIUIeHHS sIpa Ha COCTABJISIFOIINE €r0 HYKJIOHBI 0e3 OIIK-3,
COOOIIEHUS UM KHHETHYECKOW SHEPTHH ? OIIK-5
CHJIBHOE,
ANIEKTPOMArHUTHOE, . . OTIK-1,
Hazosute 4 Buaa ¢pyHaaMeHTaIbHBIX B3aUMOICHCTBUN. OIIK-3,
cinaboe u
OIIK-5
T'PABUTAITMOHHOE




