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

OIIK-1 NA-10IIK-1 [3Haer: 3Haet ciocoOsl mpuMeHeHust |Tect

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

— Ha3HAUCHUE U MIPUHLIUI
neiicTBus BakHEHIUX (u-
3UYECKUX MPHUOOPOB U
00BEKTOB
podeccuoHaIbHON

eI TeTLHOCTH, CPEJICTB
U3MEPEHUN U KOHTPOJIS;
— METO/bI PEIICHUS
(hu3mveckux 3aaad,
COOTBETCT-BYIOIINX
PJIeMEeHTaM
npodeccuoHaIbHON
NeSTeNb-HOCTH

C€CTCCTBCHHOHAY4YHBIX U
OOIIEHH)KEHEPHBIX 3HAHHIA,
METOJI0B MaTEMaTHYECKOTO
aHaJIM3a U MOJICIIUPOBAHUS B
mpodeccuoHaIbHON
JICSITEIIBHOCTH




Kommerenmnus

Munexc
WHIUKATOpa

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

Nupukatop nOCTHKEHUS
KOMIETEHIUU, C KOTOPBIM
COOTHECEHBI TNIAHUPYEMbIC

pe3ynbTaThl O0y4YCHUS

CpenctBa
OLICHKHU

OIIK-1

WJ1-2011K-1

YMEeT:

— aHATTM3UPOBATH U
OOBSICHATH IPUPOIHBIE
SIBIICHHSI U TEXHOTCHHBIC

A eKThI ¢ mo3uIHiA
(byHIaMEHTaIbHBIX
(buznyecKux
MpEICTAaBIICHHUI;

— YKa3bIBaTh, KAKHE 3aKOHBI
OTIHCHIBAIOT TAHHOE SIBJIE-
HUe UK ) (EKT, BIIETATH
(uznyeckoe conepka-HUe B
MPUKIIAIHBIX 33]a4aX,
NPOBOAMTH TIOMCK U
CHCTEMAaTU3AIHIO
COOTBETCTBYIOIIEH
nHpOpPMaLUH;

— MICTIOJIB30BATh OCHOBHBIC
HOHSITHS, 3aKOHBI U MOJICITH
(u3uKH, onepupoBaTH UMU
JUISL pEIICHUs] TPHUKJIIAI-HBIX
3ajau;

— IIPUMEHSTh METObI
(hU3HKO-MaTeMaTHIeC "KOTO
aHa-TM3a JIIsl pelICHUs
NPUKIAIHBIX 33124,
UCTIOJIb30-BaTh a/ICKBAaTHBIE
METOAbI (PU3UIECKOTO U
MaTeMa-THYEeCKOTO
MOJICTTUPOBAHUS U pacyera ¢
NpUMEHEHUEM
[IPOTPAMMHBIX CPEJICTB

YMeeT IPUMEHATh
€CTECTBEHHOHAYYHBIC U
oOIIeMH)KEHEepHBIEC 3HAHUS,
METO/bl MATEMAaTUYECKOTO
aHaIM3a U MOJEIMPOBAHUS B
npogecCuoHaNbHOM
JeSITeIbHOCTH

NunuBuayansH
o€ 3aJaHHe

OIIK-1

1J1-30TIK-1

BJIAJICET:

— HaBbIKAMHU HCTIOJIb30BAHMUS
OCHOBHBIX 00m1Iedu3nye-
CKUX 3aKOHOB ¥ MPUHIIUIIOB
B BOKHEUIIUX MPAKTH-
YECKUX MPUIIOKEHUSX,
METOJJaMH peIeHus
TUIIOBBIX 33]1a4;

— HaBBIKAMU UCIOJIb30BAHUS
METOJIOB (PH3UIECKOTO U
MaTeMaTHYECKOTr0
MOJIETUPOBAHUS B
WH>XEHEPHO! MpPaKTUKe,
aHanuza u
MHTEPIPETUPOBAHUS €T0 pe-
3yJbTaTOB, B TOM YHUCIIE

Biageer HaBbIKaMH
[PUMEHECHUS
€CTECTBCHHOHAYYHBIX U
OOIIeMHKEHEPHBIX 3HAHUM,
METO/I0B MaTEMAaTHYECKOTO
aHaIM3a U MOJCTHPOBAHUS B
npodeccroHaNnbHON
NesSTeITbHOCTH

3ammura
nmabopaTopHOi
paboTHI




Kommerenmnus

Munexc
WHIUKATOpa

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

Nupukatop nOCTHKEHUS
KOMIETEHIUU, C KOTOPBIM
COOTHECEHBI TNIAHUPYEMbIC

pe3ynbTaThl O0y4YCHUS

CpenctBa
OLICHKHU

C MCTIOJIb30BaHUEM TIPH-
KJIQ/IHBIX TIPOTPaMMHBIX
CPEJICTB;

— HABBLIKAMM ITOMCKA,
0oTOOpa, CUCTEMATU3AIINH,
aHajau3a u 0000LIeHUs
HAYYHO-TEXHUYECKON
nH(pOpMAITIH, e
WHTEPIPETALUHN U
MIPE/ICTABIICHUS B BHJIC
TEKCTOB, TA0JIUII, TPa(HUKOB,
uarpamMm

OIIK-3

1/1-1011K-3

BJIAJICET:

— HaBbIKaMHU MIPaBUIbHOM
PKCIUTyaTallid OCHOBHBIX
pruOOpPOB 1 000PYAOBaHUS
COBpEMEHHOM (pU3NIE-CKOI
nabopaTopuu;

— HaBBIKAMHU IIPOBEICHHUS
HayYHO-TEXHUYIECKOTO IKC-
nepuMeHTa, 00paboTkw,
aHaJlM3a U HHTEPIPETHPO-
BaHUS €ro pe3yJibTaToOB;

— HaBBIKAMU UCTOJIb30BAHUS
METOJI0B (pU3HUECKOTO U
MaTEMaTUYECKOr0
MOJIETTMPOBAaHMSI B
WH)XEHEPHOU IIPAKTHUKE,
aHanmsa u
UHTEPIPETUPOBAHUS €TO
pEe3yJIbTaTOB, B TOM YHCIIE C
HCIIOJIb30BaHUEM
HNPUKIIATHBIX TPOrPAMMHBIX
CPEICTB;

— HaBBIKAMU IIOMCKA,
ot0opa, CHCTEMaTH3AIlHH,
aHaM3a u 0000IeHNs
Hay4YHO-TE€XHUYECKOI
nH(pOopMaIy, ee
WHTEPIIpEeTaluu U
IPEJICTABIICHUS B BUJIE
TEKCTOB, TAOJIUII, rpaHUKOB,
quarpamm.

3HaeT crmocoObl B cdepe
cBoel npodheccnoHATBHON
NeATETHLHOCTH MTPOBEICHUS
M3MEPECHUI 1 HAOJIIOICHUIH,
00pabOTKM U MPEACTABICHUS
PKCIIEPUMEHTATBHBIX JTAHHBIX
1 pe3yJIbTaTOB MCIIBITAHUN

3amuTa
nmabopaTopHOM
paboThI

OIIK-3

WJ1-2011K-3

YMEeT:

— YKa3bIBaTh, KAKHE 3aKOHBI
OTIHCHIBAIOT TAHHOE SIBJIC-
Hue Win YPPEKT, BHIACTATH
(uznyeckoe conepka-HUe B
NPUKIIaTHBIX 337a4ax,
HPOBOAMTH TIOUCK U

Ywmeer B chepe cBoeit
mpodeccuoHaIbHON
JIeSITEIIBHOCTH TPOBOIUTH
W3MEPCHHUSI U HAOTIOJICHUSI.
o0OpabaThIBaTh U
MPeCTaBISTh
HKCIIEpPUMEHTAJIbHBIC TaHHBIE
U pe3yJIbTaThl

NunuBuayansH
o€ 3aJIaHHe




Kommerenmnus

Munexc
WHIUKATOpa

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

Nupukatop nOCTHKEHUS
KOMIETEHIUU, C KOTOPBIM
COOTHECEHBI TNIAHUPYEMbIC

pe3ynbTaThl O0y4YCHUS

CpenctBa
OLICHKHU

CHUCTEMAaTH3aINIO
COOTBETCTBYIOLIEH
uHbOpMaINH;

— paboTaTh ¢ mpudopaMu 1
000pyI0BaHUEM, HCTIONb-
30BaTh Pa3In4HbIC
METO/IMKU U3MEPEHHUH,
00paboT-ku u
WHTEPIPETALUN
PKCIIEPUMEHTATBHBIX
JTaHHBIX;

— MPUMEHSITh METObI
(pU3UKO-MaTEeMaTHYECKOIO
aHa-JM3a JJIs peIeHHs
NPUKIaTHBIX 337a4,
WCTIOJIb30-BaTh a/ICKBAaTHbIE
METOTbI (PU3HUECKOTO U
MaTeMa-THIeCKOTO
MOJICJIMPOBAHUS U pacyeTa ¢
MPUMEHEHUEM
[POTPaMMHBIX CPEJICTB

WCITEITAHUN

OIIK-3

WJ1-3011K-3

BIIAJICCT:
— HaBBIKAMU TIPABUIILHON
PKCIUTyaTalli OCHOBHBIX
pruOOpPOB 1 000PYAOBaAHUS
COBpEMEHHOM (Pu3nUe-CKOi
nabopaTopuu;

— HaBbIKAMU TIPOBEICHHUS
HayYHO-TEXHUYECKOTO IKC-
nepuMenTa, 00padoTKHy,
aHaJIM3a U HHTEPIPETHPO-
BaHUS €r0 Pe3yJIbTaTOB;

— HaBBIKAMU UCTIOJIb30BAHUS
METOJIOB (PU3MUECKOTO U
MaTeMaTH4eCKOTro
MOJICTTUPOBAHUS B
WH)XEHEPHOH MPaKTHKeE,
aHanmm3a u
WHTEPIIPETUPOBAHUS €TO
pe3yJIbTaTOB, B TOM YHCIIE C
HCIIOJIb30BaHHEM
MPUKIIAIHBIX TPOTPAMMHBIX
CpPEACTB;

— HaBbIKAMH TIOMCKa,
oTbopa, cucTeMaTH3alHH,
aHaymM3a 1 0000IIeHUS
HAY4YHO-TEXHUYECKON
uHpOpMaIH, e
WHTEPIIPETALUU 1
MpEe/ICTaBJICHUS B BUIE
TEKCTOB, TA0JIHII,

Braneer HaBbikamu B cdepe
CBOEH MpoheccuoHaTbHON
eI TeTbHOCTH TIPOBEICHUS
M3MEPCHHI 1 HAOJTIOICHHIA,
00pabOTKH U MPEACTABICHUS
HKCIIEPUMEHTAIILHBIX JTAHHBIX
U pe3yJbTaTOB UCIIBITAHUI

3aruTa
maGopatopHOi
paboThI




IInanupyemsele pe3ynbTaTsl

Nupukatop nOCTHKEHUS

Wunexc KOMIIETEHLIUH, C KOTOPBIM Cpencraa
KOMHCTGHHH;{ HHIUKATOpa O?;ZiiH;thTHLH;?Z;:;f)Ie COOTHECCHEBI INIaHUPYEMBIC OLICHKH
’ ’ pe3ybTaThl 00yUeHUs
rpaduKoB, AHArpaMMm
OIIK-6 NA-10IIK-6 [3Haer: 3Haet cocoObl pazpabotku  Tect
— (U3NYECKHEe OCHOBBI TEXHUYECKOW JOKYMEHTALUN
U3MEPEHUH, METO/IbI C MCII0JIb30BaHUEM
n3Mepe-Hus GU3NYECKUX  (CTaHAApTOB, HOPM U MPaBHII,
BEJTNYNH; CBSI3aHHBIX C
— OCHOBHBIE TIPUEMBI 1 mpodeccuoHaIbHON
TEXHOJIOTUU PabOTHI C eI TeNTbHOCTHIO
pa3any-HBIMU BUAAMU
nH(pOpMaIuU
OIIK-6 NA-2011K-6 (ymeer: YMeeT ydacTBOBaTh B pa3 WuauButyansH
— aHATTM3UPOBATH U paboTKe TEXHUYECKOM o€ 3a1aHue
OOBSICHATH IPUPOIHBIE JTOKYMEHTAIIUU C
SIBJICHUS] M TEXHOT€HHBIE MCIIOJb30BaHUEM CTaHAapPTOB,
PG (dEeKThI ¢ MO3UIHIA HOPM U MPaBUJI, CBSI3aHHBIX C
(yHIaMeHTalb-HbIX npodeccuoHaIbHON
(uznyeckux eI TEIbHOCTBIO
MpEICTaBIICHHII;
— TIPUMEHSTH METO/IbI
(u3MKO-MaTEMaTHYECKOTO
aHa-TM3a JJIs pelIeHus
MPUKJIATHBIX 337134,
HCIIOJIB30BaTh aICKBaTHBIE
METO/Ibl (PU3UYECKOTO U
MaTeMaTU4YECKOro
MOJIETIMPOBAHMS U pacyeTa ¢
MPUMEHEHUEM
MPOTPaMMHBIX CPECTB
OIIK-6 MJ1-30I1K-6 |[Bmameer: Brnamers HaBBIKaMU 3ammuTa
— HaBBIKAMU IPUMEHEHUST  [pa3paOOTKH TEeXHUYECKOM nmabopaTopHoOii
OCHOBHBIX METO/I0B (PU3UKO- [[IOKYyMEHTALIUH C paboTHI

MaTeMaTUYECKOro aHalIu3a u
MaTeMaTudeckou Gop-
MaJIM3aIHH IS PEIICHUS
MPUKIIATHBIX 3a/1a4 | T10-
MCKa HEOOXOAMMOit
uHbOpMaINH;

— HaBBIKAMU TTPOBEICHUS
HAy4YHO-TEXHUYECKOIO IKC-
nepuMeHTa, 0opaboTKu,
aHaJIM3a U MHTEPIPETHPO-
BaHUS €0 Pe3yJIbTaTOB;

— HaBBIKAMH TIOWCKA,
otr0Oopa, CHCTEMaTH3AIIHH,
aHaym3a u 0000IIeHNUs
Hay4YHO-TE€XHUYECKOI
nH(pOpMaIH, ee
WHTEPIIPETALUU 1
NIPEJICTABIICHUS B BUJIC
TEKCTOB, TAOJIUII, rpaUKOB,
arpaMm;

MCIOJIb30BaHUEM CTaH/IapPTOB,
HOPM M IIPaBUJI, CBI3aHHBIX C
npodeccCrnoHaNbHOM

e TEbHOCTBIO




Nupukatop nOCTHKEHUS
Wunexc TLtanupyemeLe pesyIbTaThl KOMIIETEHLIUH, C KOTOPBIM Cpencrsa
Komnerennus iHMKaTOpA OOY9CHHS IO IMCLMIIIHHE | (oo o pyeMbIe OLEHKH
(3HaTs, yMeTE, BIaeTh) pe3ybTaThl 00y4eHUs
— HaBBIKAMH CaMOOOYJEHUS
Y Pa3BHUTHUS B OOIIEKYJIIb-
TYpHOU U
rpodeccuoHaIbHOM cdepax
3. O0bem u BUABI Y4eOHOIl padoThI
Pacnpenenenne
o Bcero 10 CEMECTPaM B yacax
Bun yuebHoit paboTsl
9acoB Howmep cemectpa
1 2
1. IIpoBenenne yueOHbBIX 3aHATUH (BKJIIOUAs IPOBEIC- 140 70 70
HUE TEKYIIIETO KOHTPOJISI YCIIEBAEMOCTH) B hopMe:
1.1. KonTakTHas ayauropHasi pabota, U3 HUX:
- nexnuu (JI) 64 32 32
- maboparopHusie paboTsl (JIP) 36 18 18
- IPaKTUYECKHUE 3aHATUS, CEMUHAPHI U (UITN) IpyTHe 32 16 16
BU/IBI 3aHATUI ceMuHapckoro tuma (I13)
- KOHTPOJIb caMocTosATebHON paboTsl (KCP) 8 4 4
- KOHTPOJIbHAs paboTa
1.2. CamocTtositenbHas padora ctynertoB (CPC) 220 110 110
2. IlpoMexyTO4YHasl aTTeCTAIUs
DK3aMeH 36 36
JlnddepeHnmpoBaHHbIN 3a4eT 9 9
3auer
Kypcogoit mpoexrt (KIT)
Kypconas pa6ota (KP)
OO611ast TPy 10EMKOCTh AVCIUTUINHBI 396 216 180
4. Conepxxanue IMCUUIIMHBI
O6bem
OOBeM ay TUTOPHBIX BHEAYIUTOPHBIX
HaumenoBanue pasienoB AUCHUIUIMHBI ¢ KPATKUM SAHATHI 110 BHJAM B 9aCax | 3aHATHIA 0 BUIAM
coJlepsKaHuEM B gaCAX
1 | nap | m3 CPC

1-11 cemecTp
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MexaHnka

10

6

6

36

Tema 1. Kunemaruka. OCHOBHbIC KHHEMAaTHUUECKUE
XapaKTePUCTUKH NPSIMOIMHENHOTO U KPUBOJIMHENHOTO
NBIDKEHUS: CKOPOCTh U yCKopeHue. HopManbHoe u
TaHTeHIIMAIbHOE YCKOpeHue. KunemaTtuka
BpaIllaTeIbHOTO IBUKEHUA: YTJII0Basi CKOPOCTh U YTIIOBOE
YCKOpPEHHE, X CBS3b C JINHEMHBIMU CKOPOCTBIO U
yckopenueM. [Ipsimast u oOpaTHas 3aaun KHHEMATHKH.
3aKOHBI PABHOMEPHOTO U PABHOIIEPEMEHHOTO ABUKECHHUSI.
Tema 2. luHaMuKa MOCTYNATEIbHOTO IBHXKEHHUS.
HuepunaibHble CUCTEMBI OTCUETA U MEPBHIN 3aKOH
Hprorona. Bropoii 3akon HetoToHa. Macca, uMiyisc,
cuiia. YpaBHEHHUE ABUKEHUS MaTEPUATbHON TOUKHU U
MEXaHH4eCKOM cucteMbl. TpeTuit 3akoH HeroToHa 1
3aKOH COXPaHEHUS UMITYJIbCa. 3aKOH BCEMUPHOTO
TsaroreHus. CHiIbl ynpyrocTu u Tpenus. Tema 3.
/[MHAMUKa BpaIaTeNabHOTO ABWKEHHUS. MOMEHT
MMITyJIbCa MAaTePUAIbHOW TOUKH U MEXaHUYECKOM
cucTteMbl. MOMEHT clJIbl. Y paBHEHHE MOMEHTOB. 3aKOH
COXpaHEHUSI MOMEHTA UMITYJIbCa MEXaHUYECKOU
crcTteMbl. OCHOBHOH 3aKOH JJMHAMUKH BpanaTeIbHOTO
IBIDKEHUS TBEPJIOTO TeJa C 3aKPEIJIEHHON OChIO
BpalleHus. MOMEHT uMIyabca Teaa. MOMEHT WHEPIIHH.
Teopema Illteitnepa. Tema 4. Pabora. Oneprus. Cuna,
paboTa 1 moTeHIMaNbHas Heprus. KoHcepBaTUBHBIC 1
HEKOHCEPBAaTHBHBIC CHITBI. PaboTa 1 KMHeTHYeCcKast
SHEPrus MU MOCTYNaTeIFHOM U BpalaTeIbHOM
NBI)KEHUU. 3aKOH COXPaHEHUS MTOJTHOM MEXaHUYECKON
DHEPTYU B MOJIC MOTCHITMAIBHBIX cril. CTOIKHOBEHUS
Ten. AOCOIOTHO YIIpyroe CToNKHOBeHue. Tema 5.
DJIeMEeHTHI MEXaHHUKH CIUIONIHBIX cpenl. OOIiue cBoiicTBa
KUAKOCTeH u ra3oB. CTalmoHapHOE TeUeHNUE UeaTbHON
PKUIKOCTH. Y paBHeHUe beprymu. aeansHo ynpyroe
Teno. YIpyrue HanpspkeHus U aedopManun. 3aKoH
['yka. Mogyns FOnra.

Koiiebanus v BOJHBI

24

Tema 6. Kunemaruka xonebanuii. AMIUIUTY /1A, 4aCTOTa U
¢aza xonebanuii. 3aKOH TAPMOHUYECKUX KOJICOaHMIT; X
n300pakeHre Ha rpaukax U BEKTOPHBIX JUarpamMmax.
Cnoxenwue konebanuii (Onenus, purypsl Jluccaxy).
Pasznokenue u cunres Konedanuii. Tema 7. JluHamuka
kosieOaHmii. aeanbHblii TaApMOHUYECKHA OCIIHILISTOP.
KBazuynpyras cuia. YpaBHEHUE UI€ATBEHOTO
OCLJUISATOPA U €ro peumenne. MastHuku. 1IpeBpamennus
pHepruu mpu koiebanusx. CBOOOIHbBIE 3aTyXaroIIne
KoJie0aHMs OCIMIUIATOPA ¢ OTEpSIMU. BhIHY ) 1eHHbIE
konebanus. Pesonanc. Tema 8. Boansl. BonHoBoe
nBrkeHue. [lnockas rapmonndeckast BosHa. J{muHa
BOJIHBI, BOJIHOBOE
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q1CII0, (Pa3oBast CKOPOCTh. Y PaBHEHHE BOJHBI.
OnHOMEPHOE BOJIHOBOE YPaBHEHUE. YIIPYTUE BOIHBI.
WuTepdepenuns BonH. CTosTuME BOITHBL.

TepMonrHaMuKa U CTaTUCTHUYECKas PU3NKA

20

Tema 9. MouiekyisipHO-KMHETUYECKAsl TEOPHSL.
[TapameTpbl COCTOSHUSA UAEaIbHOrO ra3a. JlaBnenue raza
c Touku 3perust MKT. PaBHopactnipenenenue snepruu
MOJIEKYJIBI [10 CTENEHSIM CBOOOIbl. Y paBHEHUE
COCTOSIHMSI MICAJIBHOTO ra3a. 3aKOHbI AJI U30MPOLIECCOB.
CpennexBaipaTiaHasi CKOpoCTh. PeanbHble rasol.
Ypasuenue Ban-nep-Baanbca. Jlnarpammsel pa3zoBbix
cocTosHuil. Pacnipenenenne MakcBeia At MOAYIS U
[IPOEKLUI CKOPOCTH MOJIEKYJI UI€aJIbHOTO Ta3a.
JKCIEpUMEHTAIbHOE 000CHOBAaHUE pacrpeeeHUs
Makcsemna. Pacnpenenenue bonbumana u
O0apomerpuueckas ¢popmyia. Tema 10.
DeHOMEHOJI0TMYeCcKas TEPMOIMHAMUKA.
TepMoauHAMUYECKOE paBHOBECHE U TEMIIEpaTypa.
HyneBoe Hayano TepMOJUHAMUKHA. DMIUPUYECKAS
TeMIiepaTypHas mkana. KBasucraruueckue npouecchl.
OOpaTumble 1 HeOOpaTUMBbIE MPOLIECCHl. DHEPTUS
MOJIEKYJIbI, BHYTPEHHSS SHEPTUs U/1€aIbHOI0 Trasa.
[lepBoe Hauano TepMOAMHAMUKH. TemI0eMKOCTb.
YpaBHenue Maiiepa. 3oxopuueckuii, H300apuyIecKuii,
M30TEPMHUYECKUH, aTnadaTHIECKUH TPOLIECChHl B
naeanbHbIX razax. [I[peoOpazoBaHue TEIIIOTHI B
MexaHndeckyro padoty. Lukn KapHo u ero
KOA(UIIMEHT TOJE3HOTo AeiicTBHs. DHTponus. Bropoe
Hayano TepMouHaMuku. Tema 11. DneMeHThI
¢usnyeckoi kuHeTHKH. SBnenus nepenoca. Auddysus,
TEIIONPOBOIHOCTb, BHYTPEHHEE TpeHue. bpoyHoBckoe
IBUKEHHE.

3J'IeKTpOCTaTI/IKa U TIOCTOSTHHBIN BHeKTpI/ILIeCKI/Iﬁ TOK

30

Tema 12. DnexkTpudeckoe mojie B BaKyyme. 3aKoH
Kynona. HanpsikeHHOCTB 3JIEKTPOCTaTHUECKOTO MOJIS U
MPUHITUT CyTrieprno3uiinu. PaboTta o nmepemMenieHuto
3apsa B yekTpuueckoM mnoie. [loTennuanbHas
SHEeprus, noTeHuuan. PasHocts norenuuanos. Teopema
["aycca B unTEerpasibHoi hopme u ee MprUMeHEHUe s
pacuera snekTpudeckux nosuei. Tema 13. IIpoBonHuKY B
QIIEKTpUYECKOM nosie. PaBHoBecHe 3apsi0B B
npoBoaHKKe. OCHOBHAs 3ajjaua 3JIEKTPOCTATUKI
[IPOBOIHUKOB. DKBHUIIOTEHIIMAIbHBIE TOBEPXHOCTU U
CHJIOBBIC JIMHUH 3JIEKTPOCTATUYECKOTO TIOJIST MEXKIY
[MPOBOJTHUKAMHU. DJIEKTpocTaTHuecKas 3ammura. EMKocThb
[IPOBOJTHUKOB U KOHJEHCATOPOB. DHEPrUsl 3apsS>KEHHOTO
KoHJeHcaTopa. Tema 14. JIusneKTpUKHU B JIEKTPUUECKOM
moJie. DNEKTpUIECKOe moJje aumoss. JJunonas Bo
BHEIIHEM JIeKTpuueckoM nose. [lonspusanms
TUAIEKTPUKOB. OpUEHTAIMOHHBIN

10
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1 1e(OpMALMOHHBIN MEXaHN3MBI OJISIpU3aIy. BexTop
HIIEKTPUIECKOTO CMEIEHUS (IIEKTPUIECKON MHIYKITUH ).
JludnexTpuyeckas IpOHUIIAEMOCTb BELIECTBA.
DIIEKTPUYECKOE IT0JIE B OJHOPOJHOM AMdIeKTpuKe. Tema
15. TlocTosiHHBIH AnekTpuUeckuii ToK. Cuiia ¥ MIIOTHOCTh
Toka. Kitaccuueckast Teopust 3J€KTpOIPOBOIHOCTH,
YCIIOBUS €€ IPUMEHNMOCTH U IPOTUBOPEUHS C
PKCIEPUMEHTAIBHBIMU pe3yabTaTaMu. 3akoH OMa B
mddepeHnnanbHON 1 HHTETpanbHON hopMax. 3aKoH
Jxoyns-JIeHita. DIeKTpoABMIKYIIAs CHUIa UCTOYHUKA
Toka. [IpaBuna Kupxroda.

NTOI'O no 1-my cemectpy

32

18

16

110

2-ii cemecTp

MarueTusm

10

34

Tema 16. Marauroctatuka. MarauTHoe
B3alMO/ICHCTBUE TIOCTOSIHHBIX TOKOB. BekTop
MarHUTHOWM MHAYKIMHU. 3akoH buo-Casapallannaca.
Cuna Jlopenua. 3akoH Ammnepa. /[BuxeHue 3apsaoB
BIJICKTPUYECKUX M MAarHUTHBIX TOJSIX. MarHuTHBIN
[MOTOK U Teopema ["aycca JijIsi MAarHUTHBIX TOJIEH.
Teopema o UPKYIAIUHN (3aKOH TIOJHOTO TOKa). Pacuer
MarHuTHBIX nosied. Tema 17. MarauTtHoe nosie B
BellecTBe. MarHuTHOE MOJI€ U MarHUTHBIN JAUIOJIBHBIN
MOMEHT KpYroBOro Toka. Hamarnuuenne MarHeTHKoOB.
HarnpsxeHHOCTh MarHUTHOTO 10JIs. MarHnuTHas
MPOHUIIAeMOCTh. Kitaccudukarms MarHeTHKOB.
®eppomarnerusm. Tema 18. DnekTpomMarHuTHas
WHIYKIUS. DEHOMEHOIOTUS 3JIEKTPOMAr HUTHOM
vHaykiuu. [Ipasumno Jlenmna. YpaBHeHue
HIIEKTPOMArHUTHOM MHAYKIMUA. CaMOMHYKITHSL.
B3aumounaykuus. HIyKTUBHOCT COJIEHOUA.
BruiroueHue 1 OTKIIIOUEHHUE KaTyIIKH OT MICTOUYHUKA
MOCTOSTHHOM 3JIc. DHEPrusl MarHUTHOTO ToJis. Tema 19.
DJeKTpOMarHuTHBIE KoJiebanus. ['apMoHndeckne
Kosie0aHMs B KOHType. DHEpreTUYeCcKUe MPOIEeCChl B
KOHType. BoiHOBOe conpoTuBieHue. 3aTyXarlye
Kosie0aHus B KOHType. PeakTuBHbBIE (EMKOCTHOE U
WHAYKTUBHOE) COTPOTUBIICHUSI. XapaKTEPUCTHUKHI
3aryxaHus. BelHyKeHHbIe KoJeOaHus B
0CJIe10BaTeIbHOM KOHTYype. Pe3onanc. Pe3oHaHCcHbIE
KpUBBIC I 3apsjia, HanpsbkeHus, Toka. Tema 20.
YpasHeHns Makcsema. CucreMa ypaBHEHHM
MakcBesuia B MHTETpajIbHOM hopme U hU3NUECKUi
CMBICTT €€ ypaBHeHuil. Tema 21. DneKTpoMarHuTHbBIC
BoJIHBI. [T10CKHe U chepuueckue HIeKTpOMarHUTHbIE
BosHBL. [IpaBas Tpoiika BekTopoB E, B, v. BonHoBoe
ypaBHeHue. [lonspuzanus BoJH.

Onruka

10

32

Tewma 22. Untepdepennus. MaTepdeperunonnoe
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[0JIe OT IBYX TOYEUHBIX UCTOUHUKOB. OnbIT FOHra.
WnuTephepomerp Maiikenbcona. Untepdepennus B
TOHKHX TUICHKaX. MHoTomy4YeBas natepdpepenmnus. Tema
23. Mudpaxus. [Ipunuun INoiirenca-®Openens.
Jndpakumst @peHenst Ha MPOCTEHIINX Tperpaiax.
Judpakmus Opaynrodepa. Judpakimonnas pemeTka
KaK CIIeKTpasibHbIH Tpubop. [ToHsTHE O
rojorpaduIecKoM METOIE TTOTYICHUS U
BOCCTaHOBIIEHUs n300paskeHnid. Tema 24. [Tonspuzanus.
dopMa U cTerneHb NOJISIPU3ALUU MOHOXPOMATHYECKUX
BOJIH. [lonyueHue 1 aHanu3 TMHENHO-TOISIPU30BAHHOTO
cBeTa. 3akoH Mamtoca. 3akoH bproctepa. JIuneitHoe
nBynyuenpenomieHue. [lpoxoxaenue ceera uepes
nuHelHbIe (pa3oBble MIacTUHKU. IckyccTBeHHas
ontuueckas anuzorponus. Llupkynsapras dasosas
aHU30TPOIHUs. DIEKTPOONTHIECKHUE U
MarautoonTtrueckue 3 dextsr. Tema 25. [Tornomenue u
nucrepcus BoJIH. OeHOMEHOJIOTUs TOTJIOLIEHUS U
IUCIIEPCUU CBETA.

KBanToBas ¢pusmka

28

Tema 26. KBaHTOBBIE CBOWCTBA 3JIEKTPOMAarHUTHOTO
n3nnyuenus. M3nydenue HarpeTsix Ten. CrnekTpaibHble
XapaKTEePUCTUKH TEIUIOBOTO U3TyUYeHUs. 3aKOHBI
Kupxroda, Crepana-bonsiimana u Buna. AGcomtoTHO
yepHoe Teno. @opmyna Panes-/[xunca u
«ynbTpaduoineroBas katactpoda». 'unoresa [Tnanka.
KBaHTOBOE 00BSICHEHHE 3aKOHOB TETIJIOBOTO U3JTy4YEHHUS.
KopnyckyIapHO-BOTHOBOU Ayanu3M cBeTa. SBneHne
dororddexra. YpaBHeHHE DUHIITSHHA IS
doroadpdexra. Tema 27. [nanerapnas Moaeab aToMa.
Mouens atoma Tomcona. OnbeiTel Pe3epdopaa mo
paccesiHUIO ajb(a-yacThll. SaepHas MOJIeNb aToMa.
OMIUPUYECKHE 3aKOHOMEPHOCTH B ATOMHBIX CIIEKTPaXx.
®opmyna banemepa. Mozaens atoma bopa. Cxema
PHEPreTUYECKUX ypOBHEH B aToMme Bojopoaa. Tema 28.
KBantoBas MexaHnka. KopnyckyiasipHO-BOJIHOBOH
myanmusm. ['unoresa ae bpoiuns. Onbrtet [3Buccona u
I xepmepa. udpaxus mukpodactutl. [Tpuammmn
HeomnpeneneHHocTH [ eitsenbepra. BomHoBas dyHkius,
€€ CTaTUCTUYECKHUM CMBICI U YCIIOBHUSA, KOTOPBIM OHa
TOJIKHA yIOBIETBOPATH. Y paBHeHue Ipennnrepa.
KBaHTOBas yacTuIla B OJHOMEPHOM MOTEHLUATBHOH sIME.
Tema 29. KBaHTOBO-MEXaHNYECKOE ONMCAHUE aTOMOB.
CranumonapHoe ypasHenue lllpenunrepa st aroma
BO/IOpoa. BotHOBBIE ()YHKITNH M KBAHTOBBIC YHCIIA.
[IpaBuia oTOOpa ISt KBAHTOBBIX TepeXxoa0B. OTbIT
[lITepra u I'epnaxa. Tema 30. OnTuueckre KBaHTOBBIC
reHepatopbl. CIIOHTaHHOE U MHAYLIMPOBAHHOE
n3iyueHne. MHBepcHoOe 3aceieHne YpOBHEW aKTUBHOM
cpenbl. OCHOBHBIE KOMITOHEHTHI
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nazepa. Y CIIOBUE YCHIICHUS U TEHEPALUH CBETA.
Oco6eHHOCTH Ja3epHoro u3inyueHus. OCHOBHbIE THITbI
na3epoB M ux mpuMeHeHue. Tema 32. DneMeHThl PU3NKH
TBepaoro rena. CTpyKkTypa 30H B MeTajllax,
MOJTYIPOBOJHUKAX U AUAIeKTpUKax. [IpoBogumocts
MeTasioB. CoOCTBEHHAs U MPUMECHAs IPOBOAUMOCTh
MOJIYIPOBOJHUKOB. YpOoBeHb DPEPMU B YHCTBIX U
MIPUMECHBIX MOITYIPOBOAHUKAX. [Inoabl. 3anuparomuit
CJIOU B ITOJIyIIPOBOJHUKAX.

Anepnast pusuka. Puznyeckas KapTuHa MUpa

16

Tema 33. OcHoBBI pu3uku atoMHOTO siapa. Cocra
aTOMHOTO A1pa. XapaKTepUCTHKH spa: 3apsi, Macca,
PHEPTHsI CBSI3U HYKJIOHOB. PammoakTuBHOCTH. Bubt n

3aKOHbI PAANOAKTUBHOTO U3JTYUCHH. H)lepHBIe pcCaknunu.

lenenue snep. Cuntes saep. JleTekTupoBaHue saepHbIX
n3nydeHuil. [lonsitue o nozumerpun u 3amure. Tema 34.
DneMeHTapHble YacTHIlbl. DyH/1aMeHTalbHbIE
B3aUMOJICHCTBUS U OCHOBHBIE KJIACCHI DJIEMEHTAPHBIX
qacTuil. YacTUIbl M aHTHYACTUIIBL. JIEITOHBI U aIpOHBI.
KBapku. Onexrpocnaboe B3aumoericteue. Tema 35.
®usnyeckas kaptuHa Mupa. OcoOGeHHOCTH
KJIACCHYECKOM, HEKJIIACCUYECKOU U COBPEMEHHOU
¢buznkn. MeTomoI0rust COBpeMEHHBIX HAYYHO-
MCCJIEZIOBATEIBCKUX MIPOTpaMM B 00JIaCTH (PU3HKH.
OCHOBHBIE TOCTHKEHHSI U TPOOIIEMBI CYyObsiIepHON
¢uzuku. [ombiTkn 00benMHEHNs QyHIAMEHTATBHBIX
B3aUMO/JICHCTBUI U CO3JIaHUS «TEOPHUU BCETOY.
CoBpeMeHHBIE KOCMOJIOTHYECKHUE MTPECTABICHUSI.
V3MeHeHusT B TEXHUKE M TEXHOJIOTHIX KaK CICICTBUE
HAyYHBIX TOCTIKEHHH B 00nacTu (husuku. Ouzndeckas
KapTHHA MUpa Kak Qumocodckas kareropus. [lapagurma
HpioTOHA 1 3BOJIOIMOHHAS TTAapalrma.

NTOI'O no 2-my cemecTtpy

32

18

16

110

NTOI'O no gucuuIuinHe

64

36

32

220

Temartuka IMPUMCPHBIX IIPAKTHYCCKUX 3aHATUHI

HaumeHoBaHMe TeMbI MPAKTHYECKOT0 (CEMHUHAPCKOI0) 3aHATHS

1 KunemaTnka u JuHaMHuKa MaTCpHaHBHOﬁ TOYKH U IOCTYMNIATCIIbHOTO ABHUXKXCHUA

2 |PaboTa, MOIITHOCTb, DHEPTHUS

3 I[I/IHaMI/IKa BpalllaTCIIbHOI'O ABUKCHUA

4 Koiie0aTenpHOE U BOJTHOBOE ABHIKEHUE

5 MOJ'ICKy.]'I}IpHO-KI/IHCTI/I‘IGCKaH TCOpU BEUICCTBA. 3aKoHEI TCPMOJUHAMUKHU

13



HaunmeHoBaHUe TeMBbI MNPaAKTHIECCKOI0 (CeMI/IHaPCKOFO) 3aHATUA

ILIL.
6  |DIeKTpOoCTaTHYECKOE I0JIE B BAKYyME
7  |9neKkTpocTaTHYECKOE MOoJe B JUAJIEKTPUKAaX U MPOBOJHUKAX
8 [Teopema I'aycca
9  [IIOoCTOSIHHBIN TEKTPUUECKUNA TOK
10 |MarauTHOE nojie B BAKyyMe
11 |DnexTpoMarHuTHAs UHIYKIUS
12 |9nekTpoMarHuTHbIE KOIeOaHMs
13 |UuTepdepenuus ceera
14 |dudpaxuus cBera
15 |[lonspuzanus ceeta
16 |TeroBoe uznyuenue. orodddext

Tematnka MpUMEPHBIX JTa00PATOPHBIX PadbOT

Ne .
_ HanMeHoBaHue TeMbl J1a00PaTOPHOIl padoTHI

1 Omnpenenenne oObeMa IUIHH]IPA

2 [Masrauk O6epOeka

3 |®u3nyeckuil MassTHUK

4  |OnpeneneHue yCKOpEHUsI CBOOOTHOTO MAACHUS METOIOM 000POTHOTO (PU3NIECKOTO MasTHUKA

5  |AU3yueHue cBOOOAHBIX KOIEOAHUM MPYKUHHOTO MasiTHUKA

6  |Ompenenenue BA3KOCTH KUJKOCTH MeTo10M CTokca

7  [M3yueHwue 3IeKTPOHHOTO ocimiorpada

8  |HUccnemoBaHue 3IEKTPOCTATUUECKUX MOJTEH

9  |Omnpenenenue 3MEKTPOBUKYIICH CHUIIBI M BHYTPEHHETO CONPOTUBIICHUS UCTOYHHUKA TOKA

10 |M3y4yeHne 3aBHCHMOCTH MOIITHOCTH ¥ KOA((HUITMEHTA TTOJIE3HOTO IEHCTBUS HCTOYHUKA TOKA OT
Harpy3Ku

11 |Omnpenenenure MarHUTHOW MHAYKLMHU B MEKIIOIIOCHOM 3a30pe MPUOOPAa MarHUTOIEKTPUUECKOM
CUCTEMBI

12 |MccnenoBaHre MarHUTHOTO MOJISI KPYTOBOT'O TOKA

13 |OnpeneneHue cOCTAaBISAIONIMX BEKTOPA UHYKIIMA MATHUTHOTO MOJISI 3€MJIH C TIOMOIIBIO
HJIEKTPOHHO-IY4€BOI TpyOKH

14 |M3yuyeHue sBIEHHS TUCTEPE3UCA C TOMOLIBIO 3JIEKTPOHHOI'O OcLUsuIorpada

15 |H3yueHue 3aTyxaromux KoneOaHU B KOHTYpe

16 |M3yuyeHue BBIHYXIECHHBIX KOJI€OAHUIN B MOCIEI0BATEILHOM KOHTYPE

14



_ HanMeHoBaHue TeMbl J1a00pPaTOPHOIl padoThI

17 OHPCHCHCHI/IC MoKaszaTeJId MPCJIOMIICHHA TBEPABIX TCJI C ITIOMOIIBIO MUKPOCKOIIa

18  |bunpuzma Openens

19 HHTCp(I)CpCHLII/IH JIa3€pHOro CBE€Ta MpH OTPAKCHUHU OT TOJICTOM CTEKJISHHOM MJIACTHHBI

20 |OnpenerneHue JUIMHBI BOJIHBI CBETA C TOMOIIBIO TU(PPAKIIMOHHON PEIIeTKH

21 |OmpeneneHue CTENeHU MOJSpU3AIMU Ja3epHOro Jyya. MccnenoBanue 3akoHa Maioca U 3aKkoHa
bproctepa

22 |UccnenoBanue (pOTOIIEMEHTOR

23 |Onpenenenue nocrossaHoi Credana-boabMaHa ¢ TOMOIIBIO MUPOMETpPA C UCYE3AI0UIeH HUTHIO

24  |MccnepoBaHue 3aBUCUMOCTH 3JIEKTPOCOIPOTUBIIEHUS MTOJIYIIPOBOJHUKOB OT TEMIIEPATYPhI

25 |MccnenoBaHue 3aBUCUMOCTH 3JIEKTPOCOIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPhl

5. OpraHn?.aunonHo-nez[arornqeCKne yciaoBusi

5.1. O6pa3oBare/ibHbIE TEXHOJIOTHH, HCIIOJIb3YyeMble /1Ji51 (JOPMHUPOBAHUSA
KOMIIEeTeHIIUH

[IpoBeneHre TEKIMOHHBIX 3aHATHHA MO JUCIMILIMHE OCHOBBIBACTCA HAa aKTHBHOM METOZE OOydeHwus,
npy KOTOPOM ydYalllhecs He MAacCHUBHBbIE CIIyIIATENM, a aKTUBHbIE YYAaCTHUKHU 3aHSATHs, OTBEYAIONIME Ha
BONPOCH! IpenoAaBarens. Bonpocsl mpenogaBaresns HalEleHbl Ha aKTUBU3ALUIO MPOLIECCOB YCBOEHUS
MaTepuana, a TaKkKe Ha pa3BUTUE JIOTMYECKOro MbinuieHus. [IpernopaBarens 3apaHee HameuyaeT CIIMCOK
BOIPOCOB, CTUMYJIHMPYIOIIUX aCCOLUMATHUBHOE MBIIUIEHUE U YCTAHOBIIEHUE CBS3E€H C paHee OCBOEHHBIM
MaTepUaIOM.

[IpakTrueckne 3aHATHS TIPOBOIATCS HA OCHOBE peajM3alliii MeTona OOydYeHHWS JeHCTBUEM:
OTpeAeTSIOTCS pobaemMHble o0acTi, popmupyroTes rpynmsl. [Ipu mpoBeneHNN MPAKTUYECKUX 3aHATHI
MpeCIeNyIOTCs CIEAYIONUE eNId: MPUMEHEHNE 3HAaHUN OTIENbHBIX JUCIUIUIMH U KPEaTUBHBIX METOJIOB
TUIsL peleHus: po0aeM U MpHUATHS PellieHui; 0TpadoTKa y 00y4yaronMxcsi HaBBIKOB KOMaHIHOW paboThl,
MEKJIMYHOCTHBIX KOMMYHUKALIMA U pa3BUTHE JIMJACPCKUX KAuyeCTB; 3aKPEIUIEHUE OCHOB TEOPETHUECKUX
SHaHUIL.

[IpoBenenne 1a0OpPaTOPHBIX 3aHATHII OCHOBBIBACTCS HAa HHTEPAKTUBHOM METOJIE OOYYEHHSs, INpH
KOTOPOM 00y4YaroIuecs: B3aUMOIEHCTBYIOT HE TOJIBKO € IIPENOAaBaTeIeM, HO U Apyr ¢ Apyrom. [Ipu stom
TOMHHUpPYET aKTHBHOCTh YyYalllUXCsl B Tporecce oOydeHus. MecTo mpemnojaBaTeliss B WHTCPAKTHBHBIX
3aHATUSAX CBOAMTCS K HAIIPABIICHHUIO IEATEIBHOCTH 00YyJaIOMUXCs Ha TOCTIKEHHUE [IeJIeH 3aHATHS.

[Ipu mpoBeneHun y4eOHBIX 3aHATUI UCTIONB3YIOTCS MHTEPAKTUBHBIE JIGKIIUU, TPYTIIIOBBIE TUCKYCCHUH,
POJIEBBIC UTPBI, TPEHUHTU U aHAJIN3 CUTYallMi 1 UMUTALMOHHBIX MOJICIICH.
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5.2. MeTtognueckue yKazaHus AJisl 00yYAOUMXCH M0 U3YYCHUI0 TUCIUTTHHBI

IIpu

HN3Y4YCHUU JUCIHHUITIIMHBI 06y‘~IaIOH_II/IMC$[ ]_ICJ'ICCOO6p3.3HO BBIITIOJIHATH

PCKOMCHOANH:
1. H?:yquI/Ie y‘Ie6H01>i JUCHHUINIMHBI JOJIZKHO BECTUCh CUCTEMATHUYCCKHU.

2. Tlocme w3yueHHs Kakoro-nmubo pa3gena MO Y4eOHMKY WIM KOHCHEKTHBIM MaTepuaiam

PCKOMCHAYETCS 11O MMaMATH BOCIIPOU3BECTU OCHOBHBIC TCPMUHDBI, OIIPCACIICHUSA, ITIOHATUA pa3aciia.

3. Ocoboe BHHUMaHHWE CJEIyeT YAEIUTH BBHIMOJIHEHHWIO OTYETOB IO MPAKTHUYECKUM 3aHSATHSM,

Ha60paTOpHBIM pa60TaM U MHAWBUAYAJIbHBIM KOMIUJICKCHBIM 3aJIaHUAM Ha CaMOCTOATCIIbHYIO pa60Ty.

4. Bca Tematuka BOIIPOCOB, U3Yy4YAaCMbIX CaMOCTOATCIBbHO, 3aJaCTCA Ha JICKIHUAX IPCIIOAaBaTCICM.
M xe Jar0TCsd HCTOYHUKHU (B IEPBYIO O4YCPCaAb BHOBb U3IaHHBIC B HepHOﬂHQCCKOﬁ Hay‘-IHOﬁ HHTepaType)

1 Oonee ACTAJIbHOI'O NIOHMMAaHUs BOIIPOCOB, O3BYYCHHBIX Ha JICKIUU.

clleAyIoIIne

6. IlepeueHb yueOHO-MeTOANYECKOT0 M HHPOPMALMOHHOI0 00ecCIeYeHU
JJIS1 CAMOCTOATEJIbHOM padoThl 00y4aOIIUXCS 10 JUCHUILJIMHE

6.1. [leuaTHasi yueOHO-MeTOAUYECKAS JIUTEPATYPA

Ne /i

bubmuorpadpuyeckoe onvucanue
(aBTOp, 3aryIaBuie, BUJI U3JIaHUS, MECTO, U3/1aTEILCTBO,
TOJ] M3/IaHUs, KOJTUIECTBO CTPAHMII)

KonnuectBo
DK3EMILLIPOB B
OnOINOTEKE

1. OcHoBHas TUTEpaTypa

Hetnad A. A., SABopckuii b. M. Kypc ¢usukn : yae6HOe mocobue mms
BTYy30B. 10-¢ u3n., crep. Mocksa : Akanemus, 2015. 720 c. 58,5 ycn. neu.
7.

58

Kpatkuit kypc obmeit ¢pusuku : yuebnoe nocodue / bapkos FO. A.,
Borunos I'. H., 3sepes O. M., IlepmunoB A. B. Ilepms : ITHUITY, 2015.
406 c. 32,9 ycn. neu. 1.

106

2. lonoiHUTEIbHAS JJUTEPaTYypa

2.1. YueOHble U HAYYHbIEe U3JaAHUSA

Kypc obmieit puznku. Mexanuka. MonekynspHas pusuka. 16-¢ uss.,
ctep. Cankr-IlerepOypr [u ap.] : Jlans, 2020. 432 c. 22.68 yci. ned. JI.

16

Kypc obuieit pusznku. DnekrpuuectBo U MaruetusM. Bonuel. Ontuka. 10-
e u3., crep. Cankt-IlerepOypr : Jlans, 2008. 496 c.

42

Kypc ¢usuxu. KBanTtoBas ontuka. AtomHas ¢pusnka. Ou3nka TBEpAOro
Tena. Gu3uKa aTOMHOTO Aapa U dNeMeHTapHbIX yactuil. Cankr-IlerepOypr
: JIann, 2007. 302 c.

20

2.2. llepuonnueckue u3aaHus

B Mupe Hayku : Hay4HO-UH(OPMALMOHHBIN )KypHas / B Mupe HayKkH.
Mocksa: B mupe Hayku, 1983-1993, 2003-2024.

VYcnexu ¢pu3ndeckux Hayk : skypHain / Poccuiickas akageMus HayK ;
Ouznuecknii nactuTyT BM. [1. H. JIebenera. - MockBa: PAH, ®u3. un-T,
1918-2024.

2.3. HopmMaTUBHO-TeXHUYeCKHE U3TAHUS

He ncnions3yercs

3. MeToaudeckue YKazaHud AJd CTYJA€HTOB 110 OCBOCHUIO JTUCHUILJIMHBI

Huxymun U. J1., ®aitzpaxmanosa U. C. MexaHuka, MoJieKyJsipHast pu3nka
u TepMoanHaMuKa. HaydHo-uccnenoBarensckas paboTa: CTpyKTypa,
coZiepKaHKe, METOIMKA BBIITOJIHEHUS | YIeOHO-METOJMUECKOE ITOCOOHE.
[lepms : [THUITY, 2019. 103 c. 6,75 ycu. neu. I
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4. Y4eOHO-MeTOAUYECKOE 00ecTiedeHe CaMOCTOSITeILHOM PadoThl CTy/IeHTa

1 3BepeB O. M., [lepmunor A. B. CoopHuK 3aj1a4 10 (pu3uKe : yaeOHOe 88
mocooue. [lepms : ITHUITY, 2017. 470 c. 29,5 ycu. nied. 1.

2 3BepeB O. M., [lepmunoB A. B., bapkos 0. A. CoopHuk 3ama4 mo oomeit 73
¢busuke : yuebHoe nocobue. 2-e u3f., ucnp. u jpoi. Ilepms : ITHUITY,
2019. 517 c. 32,5 ycn. niey. 1.

6.2. JiekTpoHHAs yueOHO-MeToAN4YecKasi JJuTeparypa
HocTynHocTh

Bup nuteparypst

HanmenoBanue
pa3paboTku

Ccrlika Ha
UH(POPMAITMOHHBIN pecypc

(cets UHTEpHET /
JIOKaJIbHAs CETh;
ABTOPU30BaHHBIH /
CBOOOHBIN JOCTYI)

JlomoTHUTETBbHAS
nuTeparypa

AxynoBa 0. B., 'epoanmyc H. A.,
Crapuxos E. U. KoneGanus u
BOJIHBL. OnTHKa. ATOMHAs (hr3uKa
Hosocubupck : CI'YIIC, 2023.

https://elib.pstu.ru/Record/R
ULANRU-LAN-BOOK-
356276

ceTb MHTEpHET;
aBTOPU30BaHHBIN
JOCTYTI

[ononnurensHass |Borunos I'.H., Ilepmunos A.B. https://elib.pstu.ru/Record/R |ceTs UHTEpHET;
muTeparypa ®usuka. [lepms: IITI'TY, 2008. UPSTUbooks130432 aBTOPHU30BaHHBII
OCTYI
JlonostautenbHas ([masosa JI. I1., darxyxkesa P. X.,  |https://elib.pstu.ru/Record/R |cetp UnTEpHET;
nmuTeparypa Kpuns /. b. ®usnka. ULANRU-LAN-BOOK- aBTOPHU30BAHHBIM
DJNEeKTpUYECTBO U MarHETU3M 339977 OCTYTI
Cankr-IletepOypr : CIIGI'AY,
2023.
Metonamueckne  3BepeB O. M. COopuuk 3amad mo  |https://elib.pstu.ru/Record/R |cers UnTepHerT;

YKa3aHUs IS
CTYZEHTOB I10

¢usuke : yuebnoe nocobue / O. M.
3BepeB, A. B. IlepMuHoB. - [lepMmb:

ULANRU-LAN-BOOK-
160895

aBTOPHU30BaHHBIHN
OCTYII

OCBOCHUIO Wzn-so ITHUITY, 2017.
T CLIUTUTIHBI
Metoanueckue  [MEXAHUKA: meton. ykazanus k  |https://pstu.ru/titlel/faculties [cerb UnTepher;

YKa3aHuWs 01
CTYACHTOB I10

1abopaTOpHOMY MPAKTUKYMY / COCT.
@.JI. bapkos, B.1. KonecHuueHko,

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

CBOOOJTHBIN TOCTYII

OCBOCHUIO A.B. Ilepmunos [u np.] — [lepms :
TACIIUTUTHBI W3a-Bo Ilepm. Han. uccnen.
MOJUTEXH. YH-Ta, 2017. - 55 c.
Metoanueckne  ([Pusmka. OnTrka: MeToa. yka3zaHus |https:/pstu.ru/titlel/faculties cerb HTEpHET;

YKa3aHUS I
CTYZEHTOB IO
OCBOCHUIO

TUCITUTIITNHEBI

K 1a00paTOPHOMY TPAKTUKYMY /
cocT. JI.B. basuaun, B.I'.
becniposBannsbix, I'.H. BotuHoB,
O.M. 3Bepes, A.B. [lepmunos, B.C.
[ToctHukoB. — [lepms : U3a-Bo
[lep™. Hall. Mcciea. TOJUTEXH. YH-
Ta, 2021. - 59 c.

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

CBOOOJIHBIN TOCTYTI
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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

OJIEKTPOMATHETU3M: metog.
yKa3aHHUA K J1a00paToOpHOMY
npaktukymy / coct. JI.B. basuaus,

https://pstu.ru/title1/faculties |ceTs MHTEpHET;
CBOOOIHBIN JOCTYI

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

OCBOCHHIO B.B. bypaun, I'.H. Botunos [u ap.]
TUCITUTIIMHBI — [lepms : U3n-Bo Ilepm. Hatl.

vcciel. OJIMTeXH. yH-Ta, 2017. - 74

C.
YuebHo- Kpacusxos U. B., Yroukun B. FO., |https://elib.pstu.ru/Record/R |cets UnTEpHET;
METOANYECKOE bauesa H. 1O., T'epuen T. A. O6mas{UPSTUbooks272057 aBTOPHU30BaHHBIM
oOecnieueHue ¢u3nka. DIEKTPUYECTBO U OCTYII
CaMOCTOSITETIbHON |MarHeTu3M: Ja00opaTOpHBIN

pabOTHI CTYZCHTOB

npaktukyM. [lepms: ITTHUITY, 2024.

6.3. JInnen3noHHoe U CBOOOHO PacCIPOCTPaHsAEMOe IPOrPpaMMHOe obecriedeHue,
UCI0JIb3yeMoe MPHU 0CYIeCTBJIeHHH 00pa30BaTe/ILHOI0 MpoLecca no JUCHUILINHE

Bug I10

Haumenosanue 110

OrnepanmoHHbIE CUCTEMBI

Tools for Teaching )

MS Windows 11 (moam. Azure Dev

OducHble TPUTOKEHHUS.

42661567

Microsoft Office Professional 2007. muir.

Od¢ucHbIe TPUITOKEHHUS.

MoiiO¢duc CranaapTHbIi. , peecTp
oTeuecTBeHHOro 110, HeoOxoauma
MOKYITKA JTUICH3UH.

HpI/IKJ'IaI[HOG IIporpaMMHOC obecreyenue O6H.[CFO Ha3Ha4YCHUA

i, [THUITY OLIHUT 2017

Dr.Web Enterprise Security Suite, 3000

6.4. CoBpemMeHHbIe Po(eccHOHATIbHbIE 0a3bl JAHHBIX U HH(OPMAIIUOHHBbIE
CTIPaBOYHbIE CHCTEMBI, HCMOJIb3yeMble TPH OCYIIeCTBJIEHNH 00pa30BaTeIbHOTO
npouecca no TUCHUIINHE

Hanmenosanue

Ccpinka Ha HHQOPMAIIMOHHBINA pecypc

basza nanueix Elsevier "Freedom Collection"

https://www.elsevier.com/

baza naHHBIX HAYYHOH JIEKTPOHHOM OMOIHOTEKH https://elibrary.ru/
(eLIBRARY.RU)
Hayunas 6uosimoteka [TepMckoro HalfmoHaILHOTO https://elib.pstu.ru/

HCCJIIEA0OBATCIBCKOIO MOJIUTEXHUYCCKOTO YHUBEPCUTETA

DIIeKTpOHHO-0MONMoTeueas cucrema Jlann

https://e.lanbook.com/

DIEKTPOHHO-O0MOMHoTeuHas cucreMa [PRsmart

http://www.iprbookshop.ru/

WNudopmarmonnsie pecypebl Cetn Koncynbsrantllnroc

JIOKaJIbHasA CCThb
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7. MarepuaibHO-TeXHHYECKOe o0ecnevyeHne 00pa3oBaTeibHOI0 nmpomecca mno

JUCHMILINHE
. HaumeHoBaHne HEOOXOIMMOTO OCHOBHOTO 00OPYI0BaHUS
Bun 3anaruit KonnuectBo equHui
Y TEXHUYECKHUX CPEICTB 00ydeHUs

JlaGopaTopHas nmabopaTopHbIi cTeH) "Mexanuka" 15
pabora
JlaGopaTopHas naboparopHsii cteHn "Onruka" 15
paboTa

aboparopHas 1a00paTOPHBINA CTCHT "DIIEKTPOMArHETH3M
J1a6 0 "9 " 15
pabota

KLU KOMIIBIOTEP, MYJTTUMEIUINHBIN TPOEKTO
J1 > My

AKTHUYECKOE KOMITBIOTED, MYJIBTHMEIUHHBIN TPOEKTO

L1 ;
3aHATHE

8. ®oH OLIEHOYHBIX CPEACTB AMCUHUIIIMHBI

|OHI/IcaH B OTACJIBHOM 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 aTTeCTANUM 00y4AKIIUXCS MO0 JUCHHUIINHE
«DusukKa»

Ilpunoscenue k paboueit npozpamme OUCUUNIUHBL

HanpaBieHnune noaroToBkm: 23.03.03 DKcrutyaTanus TPAHCIIOPTHO-
TEXHOJIOTHYECKUX MAIIUH U KOMIUIEKCOB

[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,
BIaeTh, ykasaHHble B PIIJ[, KoTOophie BBICTYMalOT B Ka4eCTBE KOHTPOIHPYEMBIX
pEe3yJIbTaTOB 00YUYEHUS MO TUCLUILIIUHE.

KoHTposib ypOBHSI YCBOCHHBIX 3HAHWW, OCBOCHHBIX YMEHHH W TPHUOOPETCHHBIX
BJIQJICHUM OCYIIECTBISIETCS B pPaMKax TEKYIIETro, pyOeKHOTO U MPOMEKYTOYHOTO
KOHTPOJS TMpPU HM3YYEHUH TEOPETUUYECKOTO MaTepuaja M B XOJAe 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 YIETOM 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 IMporeccoM (hopMupoBaHus
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 00Pa30BaTEIIbHBIM MPOrpaMMaM BBHICIIETO 0Opa30BaHUS
— 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 MPEIbABIIEMbIM TPEOOBAHUSM /I U3yUCHUST JAHHOU
JTUCUUTUIAHBL;

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

- TPOMEKYTOUHBIM U PYOEKHBIH KOHTPOJh OCBOCHUS O0y4aeMBIMU OTIEIHHBIX
KOMIIOHEHTOB «3HATh)», «YMETb» 3aJlaHHBIX KOMMETEHIUU MyTEM KOMIBIOTEPHOIO WU
0JIJAHOYHOTO  TECTUPOBAHHUS,  KOHTPOJBHBIX  ONPOCOB,  KOHTPOJIBHBIX  padoT
(MHAMBUYATbHBIX JIOMAIIHUX 3aJaHUi), 3alllUThl OTYETOB IO Ja0OPATOPHBIM paboTaMm,
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 aTTeCTallus, €IUHOBPEMEHHOE IMOJBEJCHUE 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€ MHTETPAJIbHOM OLEHKH TNpPH MPOBEACHUU MPOMEKYTOUHOU
aTTeCTallNH.

2.2. Py0eskHbIii KOHTPOJIb

PyOexxHbIil KOHTPOJIb ISl KOMIUIEKCHOTO OILICHMBAHMSI YCBOCHHBIX 3HAHUH,
OCBOCHHBIX YMEHHMH M NPUOOPETEHHBIX BIAJCHUM NPOBOAUTCA B (GOpME 3alIUTHI
1a00paToOpHbBIX, MPAKTUUECKUX 3aHATUH U PYOESKHBIX KOHTPOJBHBIX paboT (mocie
U3YyYEHUS KKJI0T0 MOJY/S y4eOHOUM TUCHIUTUTUHBI).

2.2.1. 3amuTa 1a00paTOPHBIX M NPAKTUYECKUX 3aHATHI

Bcero 3ammanupoano 10 nmaGoparopHpix paboT u 16 mpakTUYECKUX 3aHSTHI.
TunoBsie TeMBbI TA0OPATOPHBIX PAOOT U MPAKTUICCKUX 3aHATHI npuBeAcHbI B PI1/I.

3amura 1a60paTopHOl 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 TPYIIONW CTYAEHTOB. THUIOBBIC IIKajla M KPUTCPUHM OICHKH IPHUBEIACHHI B OOIIEH
gact ®OC 06pa3oBaTeIbHON MTPOTPAMMBI.

2.2.2. PyOe:xxHasi KOHTpPOJIbHAsi padoTa

Cornacao PIIJ] 3aruranupoBano 8 pyOekHBIX KOHTpOJbHBIX pabdor (KP) mocrne
OCBOGHHUS CTyIAEHTaMH Yy4eOHbIX Moayned mucruiuiuHbl. 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
7a00OpaTOpHBIX PabdOT U MOJOXKUTENIbHAST MHTErpalibHasl OLEHKa [0 pe3yibTraram
TEKYIIEro U pyOeKHOr0 KOHTPOJIS.



[Ipomexyrounas arrecramus, cornacHo PIIJI, mpoBonuTcs B BUAE 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 BIIaJICHUN BCEX 3asBJIECHHBIX KOMIETCHIIUH.

buner dopmupyercs Takum 00pa3oMm, 4TOOBI B HEro IOMajdd BOIPOCH U
MpaKTUYECKUE 3aJaHusl, KOHTPOJUPYIOIIME YPOBEHb CGHOPMHUPOBAHHOCTH  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.

TunoBsle 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 6 bunieme KomnemeHyuu 0006waemcs Ha COOMEemMcmayIouUli KOMNOHEHM
gcex KomnemeHyut, popmupyemvix 8 pamkax OaHHOU y4eOHOU OUCYUNTIUHBL.

TumoBble KpUTepUM W IIKAJIbl OICHUBAHUSA YPOBHSA CHOPMHUPOBAHHOCTH
KOMITOHCHTOB KOMIIETEHIIMK TpuBeneHsl B o6mei dactu POC obpa3oBaTenbHON
IpOrpaMMBl.

3.2. OueHka ypoBHsi ¢(hOPMHUPOBAHHOCTH KOMIIeTeHIIM A

OO6miast orneHka ypoBHS CHOPMHUPOBAHHOCTH BCEX KOMIIETEHUIUNA MPOBOIUTCS
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 OaipbHO# mikaie. Bce pesynbTaThl KOHTPOJIS
3aHOCSTCS B OICHOYHBIM JINCT U 3alOJHSIOTCS IMpenojaBaTeleM [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
Ilepememenue OIIK-1,
CK(E) OCTT CK(; cHIE Kakue BexTopa sSBISIOTCS KHHEMATHYCCKHUMHU OI1K-3

p » YCKOP XapaKTEPUCTHUKAMHU MOCTYMATEILHOTO JIBMKCHUS ? OITK- 6’

OIIK-1,
4 Koopaunara Tena MeHseTcs 1o 3aKoHy X = 2 + 3t + 0,5t OI1K-3
Uemy paBHA CKOPOCTH (B M/C) B MOMEHT BpeMeHH 1 c. OIK- 6’
Hrmymec Tena Kakas ¢usndeckas Benmuuna B cucteme CU 835;’
M3MEpSIeTCs B KI-M/C. OHK-6’
elCTB el Ha Heé OIIK-1,
)(:)[I/IJ'IC yrom Uemy paBHA OBICTPOTA U3MEHEHUS UMITYJIhCA OIIK-3
MaTepHaTbHOU Touku? OTBET MPEICTAaBUTh CIIOBAMHU. OIK- 6’
5 Teno 6e3 TpeHus CKOJIB3UT M0 HAKJIOHHOM TIOCKOCTH OIIK-1,
oOpasytoieii ¢ ropuzoHToM yroia 30°. Yemy paBHO OIIK-3,
yckopeHne Tena B M/c?? (g = 10 m/c?). OITK-6
4 . OIIK-1,
Haiinure kuHeTHYECKYTO 3HEprHUto Tena (B k) macchl OITK-3
2 KT, IBFDKYIIETOCS CO CKOPOCTRIO 2 M/C. OIIK- 6’
paboTe TOi CHITbI . OIIK-1,
Uemy paBHO M3MEHECHHE KHHETHYECKON DHEPTHH TeJa, OIIK-3
€CJIM OHO TIPOUCXOMT MO JIeHCTBHEM CHITBI F? OITK- 6’
Pabota, sneprus, OIIK-1,
Kaxkune pusnyeckre BeTUUNHBI U3MEPSIOTCS B
TEIIoTa Tikoysx? OIIK-3,
) OIIK-6
9 Mstark Maccoit 0,5 Kr magarouiyid ¢ BBICOTBI S M 'y OIK-1
3eMJTH UMEJT CKOPOCTh 8 M/c. Uemy paBeH MOAYITh OHK-B’
paboTHI cHIIBI conpoTuBIeHUs Bo3ayxa? (g = 10 m/c?). OHK-6’
OTBET NpeaCcTaBUTh YUCIOM B J[XK.
3aBUCHMOCTH KOOPJAUHATHI KOJICOTIOMIErOCs Tejla OT
BPEMEHH TpeACTaBICHA rpa)uKOM Ha PUCYHKE.
X, CM
2
) : OIIK-1,
4 o W 2 3 4 5 e OIIK-3,
p \./ ! OIIK-6
2 .
Yemy paBeH nepuo; Kosedanuii (B ¢)?
CBOGOIHBIX Y[z)aBHeHHe JBKEHHUS TAPMOHHYECKOTO OCIUJLISITOpa
He3aTYXaI0LIX d°x X2 0 OTIK-1,
CBOGOTHEIX 3aTYXAIOTIHX i 0, - X=VU gpusercs nupdepeHIanTbHbIM OIIK-3,
BBIHYK/ICHHBIX YpaBHEHUEM KoJe0aHuil. OIIK-6
MPUHYAUTETHHBIX
I"apmonnueckue Kak HaszwiBaeTcs npoiiecc, mpu KOTOPOM KOOpAUHATA OIIK-1,
KoJe0anus MaTepHaTbHOW TOUKH U3MEHSIETCS 10 3aKOHY CHHYCa OIIK-3,
WIM KOCHHYca? OIIK-6
JlnmuHa BOJIHBI . OIIK-1,
Kak Ha3zpiBaeTcs paccTosiHue, MpoXoAUMOE BOJTHOM 3a 1 OIK-3
KoJiebanue”? OIIK- 6’




4K CJI0 ABOTapo
nocrossHHas boasiMana

KonuuectBo mosiekyn B 1 Moje BemiecTBa YUCICHHO OIIK-1,

YHHUBEpcalbHasl ra3oBas

OCTOSHHAS BBIPAKAET ... OIIK-3,

OIIK-6

MOJISIpHas Macca

BEIIECTBA

TemMIepatrypa

NOCTOSIHHA

HET Terioo0Mera ¢ N3oTepmuyecknM Ha3bIBa€TCs POLIECC, P KOTOPOM OTIK-1,

OKPYKaFOILIEH Cpeioit ’ o OIIK-3,

JIaBJIEHUE [TOCTOSIHHO OIIK-6

00BEM MOCTOSTHEH

2 B wu300apHOM mporiecce ¢ MOCTOSHHOM Maccoil rasa OIIK-1,
TeMIeparypa yBenuywiack B 2 pa3a. Bo ckoibko pa3 OIIK-3,
yBenMumiIcs 00beM raza? OIIK-6

2 B wu30xopHOM Tmpoliecce ¢ TOCTOSHHOM Maccoil rasa OIIK-1,
TEeMIlepaTypa yBEeIU4wIach B 2 pasa. . Bo ckombko pas OIIK-3,
YBEJIMYWIOCH JaBJICHUE Ta3a? OIIK-6

6 B nporiecce ¢ mocTossHHON Maccoi ra3za o0beM OIIK-1,
YBEIMYMJIICA B 2 pa3a, a IaBJICHUE YBEIUYHIIOCH B 3 OIIK-3,
pa3a. Bo CKoJIbKO pa3 yBeIMYWIIaCh TeMIeparypa rasa? OI1K-6

100 [Ipu ymensiiennn oobema raza B 2 pasa JaBjeHHE OIIK-1
yBenumumiiock Ha 120 kIla, a aGcosrroTHas Temmneparypa OHK-B’
Bo3pocina Ha 10%. Kakum Ob110 epBoHavanbHOE OIK- 6’
napiieHre. OTBET NpeACTaBUTh YuCIOM B Klla.

AUJIEKTpUYecKast

NPOHMLIAEMOCTH Cpebl OIK-1

CHUJIa TOKa B cucreme CH Ge3pa3zmepHOii U3 MepeUnCICHHBIX OHK-B’

HanpsHKEHUe sByseTCs (pu3nyUecKas BEITUUMHA ... OIIK- 6’

HANpPsKEHHOCTD

AIIEKTPUYECKOTO MOJIS

HanpsixkeHHocTh Kakas pusnueckas BenmunHa sIBISETCS CUIOBOM OIIK-1,

AIIEKTPUYECKOTO OIS XapaKTEPUCTUKOM 3JEKTPUUYECKOTO OIS B OIIK-3,
paccMaTpuBaeMon TOUKe? OIIK-6

TToTennuman Kakast pusnyeckas BeMunHA SBISICTCS DHEPTETUYECKON OIIK-1,

AIIEKTPUYECKOTO OIS XapaKTePUCTUKOM JEKTPUUECKOTO OIS B OIIK-3,
paccMaTpuBaeMoOi TOUKe? OIIK-6

4 Bo ckombko pa3 yBeNMUUTCS CHJIA BIIEKTPUUYECKOTO OIIK-1,
B3aMMOJICHCTBUS MEXKAY JIBYMS TOUYCUHBIMH 3apsiaMH, OIIK-3,
€CJIM PacCTOsIHME MEX/1y HUMH YMEHBUIUTH B 2 pa3a? OIIK-6

12 Konnencaropst emkoctsimu 20 1 30 Mk® coeMHEHBI OIIK-1,
nocienoBarenbHo. YeMy paBHa oO1mas eMkocts? OTBeT OIIK-3,
IIPEACTABUTH YUCIOM B MKD. OIIK-6

He U3MEHSeTCH

YBEIIUYUBACTCS B HampaBieHun npoTekaHus MOCTOSTHHOTO TOKa B OIK-1,

YMEHBIIAETCS METaJUIMYE€CKOM MPOBOJE MIIONIA/Ib TOMIEPEYHOTO OITK-3,

MOXET KaK CEUeHHs MPOBOJIA YBEIINYUBAETCS, IPU ITOM CHIIA TOKA OTIK-6

YBEIIMYMBATHCS, TaK U B 3TOM HalpaBJICHUM. ..

YMEHBIIATHCS

2 K ncrounuky nuranus ¢ 3/1C 12 B u BHyTpeHHUM OIIK-1,
conpoTtusiieHreM 2 OM NOAKIIOUYEHA JTaMIIOYKa OIIK-3,
conpotusiieHueM 4 Om. Yemy paBHa cuja TOKa B enu? OIIK-6

6




OTBeT NnpeaCTaBUTh YUCIIOM B A.

2 JIBa npoBOiHKKA € conpoTuBiIeHUsIMU 12 u 18 OMm
COEMHEHBI NocieaoBaresbHo. [lapayensHo um OIIK-1,
MIPUCOEIMHEH NTPOBOJHUK cotipoTuBiaeHrueM 20 Om. Ha OIIK-3,
1enp nojaHo Hampsbkenue 24 B. Uemy paBHa (B A) cuta OIIK-6
TOKA B IICTIH?
Ha pucynke ykazaHbl Tpa€KTOPHUH 3apsKEHHBIX YaCTHII,
UMEIOIINX OJMHAKOBYIO CKOPOCTh U BJICTAIOIINX B
OJIHOPOJIHO€ MAarHUTHOE T0JIE, MEPIICHIUKYIISIPHOE
. TI0CKOCTH uepTexa. [Ipu aTom y wactuusl 1 3apsy ...
MOJIOKUTEIbHBIH
paBEH HYJIIO 2 B OIIK-1,
OTpPHIIATEIIbHBIN Q OIIK-3,
3HAK 3apsjia ONPEICTUTh » OIIK-6
HEJb3sI
1 v T 3 4
Uewmy paBHa cuna Amrmepa (B H)aelicTByromast Ha
1 MPOBOJIHUK JUTMHOM 2 M IO KOTOpoMy TedeT Tok 10 A, OIIK-1,
€CIM OH HaxoAuTcsa B MarHuTHOM niosie 0,1 Tn? Yron OIIK-3,
MEX1y MMPOBOJTHUKOM U MHIYKIIMEW MAarHUTHOTO TOJIS OIIK-6
30°.
Makcumym Yro 6 6 OIIK-1,
HHTepepeHTIH To OyneT HaOMI0AaThCs Ha SKpaHe, eCiIi pa3HoCTh (a3 OIK-3.
JIBYX KOT€pEHTHBIX BOJH paBHa 27 paa? OITK-6
WNutepdepenmus, s cBeTa xapakTepHa KOPHYCKYJISIPHO-BOJTHOBAS OIIK-1,
mudpakius, JIBOMICTBEHHOCTH CBOUCTB. Kakue sBiieHus OIIK-3,
MOJIApU3ALUS MIPEJCTABIISIIOT BOJIHOBBIE CBOMCTBA CBETA. OIIK-6
MO3UTPOHBI OITK-1
JJICKTPOHBI Kaxue gactunel HE BxoasT B cocraB atoma? OHK-B:
MIPOTOHBI
HEUTPOHBI OTIK-6
JledexT macchl Kak Ha3piBaeTcst pa3HOCTh MEXKIY CYMMOM Macc OIIK-1,
CBOOOJHBIX HYKIIOHOB, COCTaBISIOLINX AP0, K MAaCCOM OI1K-3,
aapa (Am=Z-m_ +(A-Z)-m —M,)? OIIK-6
DHeprus CBSI3U sapa Kak  nHaspiBaeTcs  paborta, HeoOXogumas IS OIIK-1,
pacieruieHus siipa Ha COCTaBJISIOIINE €r0 HYKJIOHBI 03 OIIK-3,
COOOIIEHUS UM KHHETHYECKOW SHEPTHH ? OIIK-6
CHJIBHOE
SHGKTpOI:/IaFHI/ITHOC OTIK-1,
’ HazoBure 4 Buna hyHaaMeHTaIbHBIX B3aUMOICHCTBHIA. OI1K-3,
cnaboe u
OIIK-6
TPAaBUTALMOHHOE




