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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,

e wMerombl (OPMANIM30BAHHOTO OMHCAHHWA (PU3MUECKHX CHCTEM, B TOM YHCIE CpPEICTBAMH
MaTeMaTUYeCKOTO U KOMITBIOTEPHOTO MOJIETUPOBAHUS.

1.3. Bxoaublie TpedoBaHus
|He MPEeTyCMOTPEHBI

2. IlinanupyemMble pe3yJbTaThl 00yUYeHUs 10 TUCHHILIMHE

I Nupukatop nocTmkeHus
K Wnmexc gaHpreM},Ie PESYIBETATRL | svmeTermmm, ¢ KOTOPBIM CpenctBa
OMITCTCHIMS HHOUKaTOpa OOYHCHIA 110 TNCINIUIMHE COOTHECCHBI INIaHUPYEMBIC OLICHKH
(3HATH, yMETS, BIafeTh) pe3ybTaThl 00y4YeHUs

OIIK-1 NJI-10I1K-1 [|3HaerT: 3HaeT TEPMUHOJIOTHIO B Tect

— OCHOBHBIC IIPUEMBI U
TEXHOJIOTUU PabOTHI €

pa3Nnu4-HBIMU BUAMU

uHdopmaIuu

o0nactu UQpoBoii
HPKOHOMHKH U IU(POBBIX
TEXHOJIOTHH, COBPEMEHHBIC
WHTEPAKTHBHBIC
[POTpaMMHBIEC KOMIUIEKCHI U
OCHOBHBIC TIPUEMBI
00paboTku
PKCIIEPUMEHTAIBHBIX
JTAHHBIX, B TOM YHUCIIE C
MCIOJIb30BaHUEM

CTaHAApPTHOT'O MMPOTrpaMMHOTI'O

obecrieyeHusl, IaKeToB
MporpaMM OOIIero U
CTELHAILHOTO Ha3HAYCHUS




IInanupyemsele pe3ynbTaTsl

Nupukatop nOCTHKEHUS

Wunexc KOMIIETEHLIUH, C KOTOPBIM Cpencraa
KOMHCTGHHH;{ HHIUKATOpa O?;ZiiH;thTHLH;?Z;:;f)Ie COOTHECCHEBI INIaHUPYEMBIC OLICHKH
’ ’ pe3ybTaThl 00yUeHUs
OIIK-1 NA-2011K-1 (ymeer: 'YMeeT BBIIONHATE TPy1oBble |MHIuBHyaIbH
— BBIJICNATH (DU3HUECKOE NECTBHA C UCTIONH30BAHUEM |0€ 3a/I1aHUE
coJiep>KaHue B MPHUKIATHBIX [MHPOPMAIIMOHHBIX
3a/1a4ax, MPOBOAUTDH MOUCK U|TEXHOJIOTUHN MPHU PELICHUN
CUCTEMAaTHU3aLHUIO CO- 3a/1a4 MpodeccuoHanbHON
OTBETCTBYIOIIEH NeSTEIbHOCTH, B TOM YHUCIIE
UH(pOpMAIHH; JUIS peLeHus 3a/1a4
— [IPUMEHSATh METO/IbI yHIpaBIeHUS U
(PMBUKO-MATEeMaTHIECKOTO  [aJITOPUTMHU3AINN TIPOIIECCOB
aHa-JIM3a AJisl PeleHus 00paboTku nHpOpMaITUN
NPUKIAIHBIX 33124,
HCIIONIb30BaTh aJICKBATHBIC
METO]1bl (PU3HUECKOTO U
MaTeMaTU4YECKOro
MOJICIIMPOBAHUS U pacyeTa ¢
[IPUMEHEHUEM
MPOTPaMMHBIX CPECTB
OIIK-1 MNJ1-30I1K-1 |pmaneert: Brnaneer HaBblkamu yTeHUs  |3aruTa
— HaBBIKAMU IIPOBEAICHUS  |HAYYHBIX TEKCTOB IO nmabopaTopHOii
Hay4YHO-TEXHUYECKOTO KC- |IPODUITIO paboThI
nepuMeHTa, 00padoTKH, npoQeCCUOHATLHOM
aHaJIM3a U UHTEPIPETUPO-  |[AEATEIBHOCTH (BBIAEIATD
BaHUS €ro pe3yJIbTaToB; CMBICJIOBBIE KOHCTPYKLIUU
— HaBBIKAMU MCTIOJIH30BAHMS |[UII TOHUMAaHUS BCETO TEKCTa,
METOJI0B (PU3MUECKOTO U OOBSCHITH IPUHIIUTIBI
MaTeMaTU4EeCKOTr0 paboTHI ONHCHIBAEMBIX
MOJIETTUPOBAHHUS B H(OPMAITMOHHBIX
WHKEHEPHOU MpPaKTUKE, TEXHOJIOTUI), METOJITaMHU
aHanu3a u KOMIIBIOTEPHOTO
UHTEPIIPETUPOBAHUS €TO Pe- [MOJIEIUPOBAHUS (PU3NIECKUX
3yJbTAaTOB, B TOM YUCJIE C  |IPOLECCOB IIPU IIEpeaayde
WCIIOJTb30BAaHUEM TIPH- WH(pOpPMAITUH, TEXHUKON
KJIQ/THBIX TIPOTPaMMHBIX WHXCHEPHOU U
CPEJCTB; KOMIBIOTEPHOH rpaduKu
— HaBBbIKAMU TIOMCKA,
ot0opa, cucTeMaTH3alui,
aHau3a u 0000IeHHs
HAy4YHO-TEXHUYECKOMN
nH(pOpMAITHH, e
WHTEPIIPETANU H
NPECTABIICHUS B BUJIE
TEKCTOB, TAOJIUII, TPa(HUKOB,
arpamm;
— HaBBIKAMU CaMOOOy4eHUs
Y pa3BUTHUS B OOIIEKYJIb-
TYpPHOI U
npodeccuoHanbHOM cdepax
OI1K-3 MJI-10I1K-3 [3HaeT: 3HaeT OCHOBEI MaTeMaTukH, |Tect

— OCHOBHBIE (PU3NYECKHE

(U3UKH, XUMHUU




Kommerenmnus

Munexc
WHIUKATOpa

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

Nupukatop nOCTHKEHUS
KOMIETEHIUU, C KOTOPBIM
COOTHECEHBI TNIAHUPYEMbIC

pe3ynbTaThl O0y4YCHUS

CpenctBa
OLICHKHU

SIBIICHUS] © OCHOBHBIE
3aKOHBI (PU3UKHU, TPAHUIIBI
UX MPUMEHUMOCTH,
BO3MOXXHOCTHU
HCIIOJIb30BAHUS B
PAaKTHYECKUX
MPUIIOKEHUSX;

— Ha3HAUYCHUE W MTPHHIINTT
neicTBHUS BaKHEHIINX (u-
3MUYECKUX MPHUOOPOB 1
00BEKTOB
MpoQeCCUOHATTLHOM
NeSATEILHOCTH, CPEJICTB
U3MEPCHUI U KOHTPOJIS;

— METO/IbI PEIICHUS
(u3nYecKuX 3aaad,
COOTBETCT-BYHOIIUX
DIIEMEHTaM
npodeccruoHaIbHOM
NeSTEeNb-HOCTH

OIIK-3

WJ1-2011K-3

yMEeT:

— aHAIN3UPOBATh U
OOBSICHATH IPUPOIHEIE
SIBJICHUS] K TEXHOT€HHBIE

PG HEKTHI ¢ TO3UIHIA
(byHIaMeHTaIbHBIX
(hU3MIeCcKuX
Mpe/ICTaBIICHUI;

— YKa3bIBaTh, KAKUE 3aKOHBI
OIUCHIBAIOT JAHHOE SIBJIC-
HUe Wi ) EKT, BHIICTIATH
¢usnueckoe coaepxa-HIe B
MPUKJIAIHBIX 33]a9ax,
MPOBOIUTDH TIOUCK U
CHCTEMaTH3aIHIO
COOTBETCTBYIOLLEH
nH(pOpMaINH;

— MCIIOJIb30BAaTh OCHOBHBIE
HOHSTHS, 3aKOHBI U MOJICITH
¢u3uKH, OIepupoOBaTH UMHU
TSl PEIICHUSI TPUKJIIAI-HBIX
3amay;

— MPUMEHSITh METOIbI
(pU3HKO-MaTeMaTHYEC "KOTO
aHa-JM3a IS peIeHHs
NPUKJIaTHBIX 3a71a4,
UCIIOJIb30-BaTh aJICKBATHbIC
METOABI PU3MUECKOTO U
MaTeMa-THYeCKOTO
MOJICIIMPOBAHUS U pacueTa

YMeeT NIpUMEHSTh
AHAJMTUYECKON T€OMETPHH,
TUHEHHOU anreOphl,
mdhepeHITnaTBHOTO
VCYHCIICHHSI, TCOPUH
(GYHKIUH KOMIUIEKCHBIX
MEePEeMEHHBIX, 3aKOHBI (PH3UKU
Y XUMUH JJ151 PEIICHUSI
pohecCHOHANbHBIX 33]a4

NunuBuayansH
o€ 3aJaHue




Kommerenmnus

Munexc
WHIUKATOpa

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

Nupukatop nOCTHKEHUS
KOMIETEHIUU, C KOTOPBIM
COOTHECEHBI TNIAHUPYEMbIC

pe3ynbTaThl O0y4YCHUS

CpenctBa
OLICHKHU

C IPUMECHEHUEM
MIPOTPAMMHBIX CPEACTB

OIIK-3

11]1-30T1K-3

BJIaJICeT:
— HaBBIKAMU MCIOJIb30BAHUS
OCHOBHBIX 00mIedu3nye-
CKHX 3aKOHOB W TIPUHIIUIIOB
B BOKHEUIIUX MPAKTU-
YECKUX MPUIIOKEHUSX,
METOJIaMH peIIeHUs
TUIIOBBIX 3a/1a4;

— HaBBIKAMU UCIOJIb30BAHUS
METOJIOB (PH3UYECKOTO U
MaTEeMaTHYECKOTO
MOJICITUPOBAHUS B
WHXEHEPHON IIPAKTUKE,
aHanmza u
WHTEPIPETUPOBAHUS €T0 pe-
3yJbTaTOB, B TOM YHUCIIE C
UCIOJIb30BAaHUEM IIPU-
KJIQJHBIX TPOrPAMMHBIX
CPEICTB;

— HaBBIKAMU TIOWCKA,
oTOOpa, CHCTEMATH3AIIHH,
aHaau3a U 0000IIeHUS
Hay4YHO-TEXHUYECKOU
uHdopmarnyu, ee
MHTEpIpPETALUU U
[pPE/ICTaBICHUS B BUJE
TEKCTOB, TAOJHUII, TpaUKOB,
arpamMm

Biageer HaBBIKAMH aHAIA3a
W MOJICITUPOBAHUSA,
TEOPETHUECKOTO H
3KCHepI/IMeHTaJ'H>HOFO
HCCIEN0BaHNs 0O0BEKTOB
MpoQeCCUOHATTLHOM
IeITEILHOCTH

3ammura
mabopaTopHOi
paboTHI

OIIK-6

11/1-1011K-6

3HACT:

— OCHOBHBIE ()U3HUECKHE
BEJIMYMHBI U PU3NICCKHEC
KOHCTAHTBI, UX
OTIpe/IeTICHHE, CMBICI,
CIOCOOBI U €JMHUIIBI UX
WU3MEPCHUS,

— OCHOBHBIE METO/IbI
(hU3MIecKoro uccie0BaHus,
B TOM 4HCTIE
(dyHIaMeHTaIbHBIC
(bM3HYECKUE OMBITHI U UX
POJIb B pa3BUTHUN HAYKH;
— Ha3HAUCHUE W MTPUHIINTT
TIENCTBUS BAXKHEUIIINX
(uznyeckux mpuOOpPoOB
00BEKTOB
npoQeCCUOHATTLHOM
NeSTEILHOCTH, CPEJICTB
U3MEPCHHUI U KOHTPOJIS

3HaeT COBPEMEHHBIE METO IbI
W Cpe/ICTBA U3MEPCHUS
PIICKTPUIECCKHUX U
HEDJICKTPUICCKHUX BEIINIHH

TecT




Kommerenmnus

Munexc
WHIUKATOpa

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

Nupukatop nOCTHKEHUS
KOMIETEHIUU, C KOTOPBIM
COOTHECEHBI TNIAHUPYEMbIC

pe3ynbTaThl O0y4YCHUS

CpenctBa
OLICHKHU

OIIK-6

WJ1-2011K-6

yMeeT:
— YKa3bIBaTh, KAKUE 3aKOHBI
OIUCBHIBAIOT TAHHOE SIBJIC-
Hue 1in YQPeKT, BHIACTATh
(uznyeckoe conepka-HUe B
NPUKIIaTHBIX 337a4ax,
HPOBOAMTH TIOUCK U
CHCTEMAaTU3aIHIIO
COOTBETCTBYIOIEH
uHbOpMaINH;

— paboTaTh ¢ mpudopamMu u
000pyI0BaHUEM, UCTIONb-
30BaTh Pa3IN4HbIC
METO/IMKU U3MEPEHHH,
00paboT-ku 1
WHTEPIPETALuN
HKCIICPUMEHTATBHBIX
JTAHHBIX;

— MPUMEHSITh METOIbI
(hM3HKO-MaTEeMaTHYECKOTO
aHa-JM3a IS peIeHHs
NPUKJIaTHBIX 3a7a4,
UCIIOJIb30-BaTh aJICKBATHbIC
METOJTbI (PU3HUECKOTO U
MaTeMa-THYeCKOTO
MOJICIIPOBAHUS U pacyera ¢
PUMEHEHUEM
[POTPaMMHBIX CPEJICTB

'YMeeT IPOBOJUTH U3MEPEHUS
JIEKTPUIECKUX U
HERJIEKTPUUECKUX BEJINYHMH,
o0palaThIBaTh Pe3yIbTAThI
W3MEPEHUH U OLICHUBATh UX
[OTPELIHOCTh

NunuBuayansH
o€ 3aJaHHe

OIIK-6

WJ1-3011K-6

BJIAJICET:

— HaBbIKaMH MPaBUIbHOM
PKCIUTyaTallid OCHOBHBIX
npubOpPOB U 000PYIOBAHUS
COBpEMEHHOH (pU3NIE-CKOI
nabopaTopui;

— HaBBIKAMH TTPOBEICHHUS
HayYHO-TEXHUYECKOTO IKC-
nepuMeHTa, 00paboTKw,
aHaJln3a U UHTEPIPETHPO-
BaHUS €ro pe3yJibTaToB;

— HaBBIKAMU UCTIOJIb30BAHUS
METO/I0B (pU3HYECKOTO U
MaTEeMaTHYECKOTO
MOJICITUPOBAHNUS B
WH)XCHEPHOU IIPAKTHUKE,
aHainm3a u
WHTEPIIPETUPOBAHUS €TI0
pEe3yJIbTaTOB, B TOM YHCIIE C
UCTOJIb30BaHUEM
NPUKIIAIHBIX TPOrPAMMHBIX
CPEICTB;

Biianeer HaBbIKaMu
MPOBEJICHHSI U3MEPEHUS
pa3IMYHBIX TApaMETPOB
00BEKTOB MPOPECCUOHATTLHOMN
JeSITeTbHOCTH

3aruTa
mabopaTopHOM
paboThI




Kommerenmnus

Munexc
WHIUKATOpa

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

WNnnukatop nocTmxeHus
KOMIIETEHLIUH, C KOTOPBIM Cpencraa
COOTHECEHBI IJIaHUPYEMbIE OIICHKHU

pe3ybTaThl 00yUeHUs

— HaBBIKAMU IIOMCKA,
0oTOOpa, CUCTEMATU3AIIHH,
aHajan3a u 0000IeHus
Hay4YHO-TEXHHUYECKON
nH(pOopMaIH, ee
UHTEPIPETALUU 1
NPEICTABIICHUS B BUJIC
TEKCTOB, TAOJUII, TpaUKOB,
arpamMm

3. O0bem u BUABI Y4eOHOI padoThI

Pacnpenenenne
. Bcero 110 CEMEeCTpaM B Jacax
Bun yuebHoit paboThl
4acoB Howmep cemecTpa
1 2
1. IIpoBeaenne yueOHbBIX 3aHATUH (BKJIIOUYAs IPOBEIEC- 140 70 70
HUE TEKYIIEro KOHTPOJIS yCIeBaeMOCTH) B (hopMe:
1.1. KonTakTHas aynuTopHasi paboTa, u3 HUX:
- iexruu (JI) 64 32 32
- maboparopusie paboTsl (JIP) 36 18 18
- IPAKTUYECKUE 3aHATHUS, CEMUHAPHI U (UJIH) ApyTHe 32 16 16
BHJIBI 3aHATHI cemMuHapckoro Tuna (113)
- KOHTPOJIb caMocTosATeIbHON paboTsl (KCP) 8 4 4
- KOHTPOJIbHAs paboTa
1.2. CamocTtositenbHas padora ctyaentoB (CPC) 220 110 110
2. [IpoMexxyToUuHas aTTecTamnus
DK3aMeH 36 36
JnddepeHnmpoBaHHbIi 3a4eT 9 9
3auer
Kypcogoit mpoexrt (KIT)
Kypconas pa6ota (KP)
OO11ast Tpy0EMKOCTh JUCITUTUINHBI 396 216 180
4. Conepmaﬂne JAUCHUITIIMHbI
O0pem
OOBeM ay TUTOPHBIX BHEAYAUTOPHBIX
HaumeHnoBaHue paziesnoB AUCUUIUIMHBI ¢ KPATKUM SAHATHI 110 BHJAM B 92Cax | 3HSTHIA IO BUIAM
coJepKaHueM S
a1 | gp | m3 CPC

1-ii cemectp




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JI

JIP

I13

CPC

MexaHnka

10

6

6

36

Tema 1. Kunemaruka. OCHOBHbIE KHHEMATHUECKHE
XapaKTePUCTUKH NPSIMOIMHENHOTO U KPUBOJIMHENHOTO
IBUJKEHUS: CKOPOCTh U ycKopeHue. HopmanbHoe u
TaHTeHLManbHOe ycKkopeHnue. Kunemaruka
BpAILaTEILHOTO JIBUKEHMS: YTIIOBasi CKOPOCTh M YTIIOBOE
YCKOpPEHUE, UX CBSI3b C IMHEUHBIMH CKOPOCTBIO U
yckopenueM. [Ipsimast u oOpaTHas 3aaun KHHEMATHKH.
3aKOHBI PABHOMEPHOTO U PABHOIIEPEMEHHOTO ABUKECHHUSI.
Tema 2. luHaMuKa MOCTYNATEIbHOTO IBHXKEHHUS.
WNHepuuanbHble CUCTEMBI OTCUETA U NIEPBBIA 3aKOH
Hprorona. Bropoii 3akon HetoToHa. Macca, uMiyisc,
cuiia. YpaBHEHHUE IBUKEHHS MaTepUaIbHON TOUKHU U
MEXaHH4eCKOM cucteMbl. TpeTuit 3akoH HeroToHa 1
3aKOH COXpPaHEHUs UMITyJIbca. 3aKOH BCEMUPHOTO
TaroTeHus. CHUIIbl yIPYTOCTH U TPEHUSI.

Tema 3. luHamMuka BpaliaTeJbHOTO ABUXKEHUSI. MOMEHT
MMITyJIbCa MAaTePUAIbHOW TOUKH U MEXaHUYECKOM
cucTteMbl. MOMEHT clJIbl. Y paBHEHHE MOMEHTOB. 3aKOH
COXpaHEHUsI MOMEHTa UMITYJIbCa MEXaHUUECKON
cucteMbl. OCHOBHOM 3aKOH IMHAMUKHU BPaIATEIbHOTO
IBUKEHUS TBEPJIOTO TeJa € 3aKPEIUIEHHON OChIO
BpalleHusi. MOMEHT umnyJibca Teina. MOMEHT HHEPIMH.
Teopema Illteiinepa.

Tema 4. PaGora. Dueprus. Cuna, pabota u
noTeHIanbHast sHeprus. KoncepBarusHbie n
HEKOHCEepBaTUBHBIE CHIIbL. PaboTa 1 kuHeTn4Yeckas
SHEPrus MpH NOCTYyNaTeIbHOM U BpalllaTeIbHOM
IBIKEHUU. 3aKOH COXPAaHEHMsI TOJIHOM MEXaHUYEeCKOM
HHEPIHH B M0JIE€ MOTECHIMAIBHBIX cHI. CTOIKHOBEHUS
Tes1. AGCOIOTHO yIIPYTroe CTOJKHOBEHHE.

Tema 5. DeMeHTHI MEXaHUKH CIUTOIMIHBIX cped. Oomme
CBOMCTBA XKHUAKOCTEH U ra3oB. CTallMOHAPHOE TEUEHHE
veanbHON KUIKOCTH. Y paBHeHUEe beprymmm. MaeansHo
yIpyroe Teio. YIpyrue HanpsukeHus U 1eopMariii.
3akoH ['yka. Monyns 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).
PasnoxeHue u CUHTE3 KoJIeOaHuH.

Tema 7. lunaMmuka Koaebanuii. aeanbHbIi
rapMoHuYecKuid ocmsiTop. KBazuynpyras cuna.
YpaBHEHUE UACATIBHOTO OCLMIIISITOPA U €0 PelleHue.
Mastauku. [IpeBpamienus sHeprun MpHu KojaeOaHusx.
CBoboaHbIe 3aTyXarolue KoyiedaHus OCIHIUIATOpA C
notepsiMu. BoinykaeHHble kosieOanus. Pesonanc.

Tema 8. Bosubsl. BomHoBoe asukenue. Iinockas
rapMOHHUYECKas BoJHaA. [|JInHA 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 COCTOSIHUSA UAEANBHOIO ra3a. JlaBneHue rasa
c Touku 3perust MKT. PaBHopactnipenenenue snepruu
MOJIEKYJIBI [10 CTENEHSIM CBOOOIbl. Y paBHEHUE

COCTOSIHUS MACaTBHOTrO Ta3a. 3aKOHBI IS H30ITPOLIECCOB.

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
OapomMeTrpuueckas popmyJa.

Tema 10. deHoMeHoONMOrHUECKasi TEPMOAMHAMUKA.
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
HA4aJ0 TEPMOJAUHAMUKH.

Tema 11. DnemeHTsl pusnueckoil KUHETUKH. SIBIEHUS
nepenoca. Auddysus, TemnonpoBoJHOCTb, 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
3apsiaa B leKTpudeckoM nodie. [loreHnuansHas
DHEprus, noTeHuual. PazHocts norennuanos. Teopema
["aycca B unTEerpasibHoi hopme u ee MprUMeHEHUe s
pacyeTa 3JIeKTPUUECKUX MOJIEH.

Tema 13. I[IpoBOJHUKH B DIEKTPUYECKOM IIOJIE.
PaBHOBecHe 3aps0B B IpoBoaAHKKe. OCHOBHAs 3ajada
RIIEKTPOCTATUKU IPOBOHUKOB. DKBUIIOTEHLUAIbHBIE
[MOBEPXHOCTH ¥ CHJIOBBIE TMHUU 3JIEKTPOCTATHUECKOTO
[1OJISI MKy POBOJHUKAMU. DJIEKTPOCTATHUECKAs
3amuTa. EMKOCTh MPOBOJAHUKOB M KOHJIEHCATOPOB.
DHEprus 3apsKEHHOr0 KOHJIEHCATopa.

Tema 14. JIM2NEKTPUKH B 3JEKTPUUECKOM II0JIE.
DIEKTPUUYECKOE TT0JIe AUTIOJIA. J{UOSIb BO BHELTHEM
hiieKTpudeckoM nose. [lonspusanust I3 IeKTPUKOB.

10
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OpureHTaIMOHHBIN U Ae()OpMaIIMOHHBIN MEXaHU3MbI
MOJIIpU3alMK. BEKTOp 2JIEKTPUUECKOro CMEIEHUS
(anexTpuyeckoi HHAYKUUN). JlusnexTpudeckas
[IPOHULIAEMOCTb BELIECTBA. DIEKTPUUECKOE OJIE B
OJIHOPOJIHOM JTUAJIEKTPHKE.

Tema 15. IlocTtosiHHBIN 3nekTpudecknid Tok. Cuia u
MI0THOCTB TOKa. Knaccuueckas teopus
JIEKTPONIPOBOAHOCTH, YCIOBHS €€ IPUMEHUMOCTU U
[MPOTUBOPEYUHSI C SKCIIEPUMEHTAIBLHBIMH PE3YJIbTaTaAMH.
3axon Oma B nuddepeHnranb-HON 1 MHTErpaTbHOM
dhopmax. 3akon [[xoyms-Jlenna. DneKkTpoaBrKyas
cuiia ucTouHuka Toka. [IpaBuna Kupxroda.

UTOI'O no 1-my cemectpy

32

18

16

110

2-i1 cemecTp

MargeTusm

10

34

Tema 16. Maruuroctatuka. MaruutHoe
B3aMMOJIECTBHE NMOCTOSIHHBIX TOKOB. BekTop
MarHuTHOW MHAyKUuuU. 3akoH buo-Casapallannaca.
Cuna Jlopenua. 3akon Ammnepa. /[Buxenue 3apsaoB
BIJICKTPUYECKUX M MAarHUTHBIX NOJSAX. MarHuTHBIN
MOTOK U TeopeMa ['aycca 111 MarHUTHBIX MOJIEH.
Teopema o IUPKYISAIUU (3aKOH MOJIHOTO ToKa). Pacuer
MAarHUTHBIX ITOJIEH.

Tema 17. MarautHoe nosie B BeuiecTBe. MarHuTHoe
[10JI€ 1 MArHUTHBINA JUIOJbHBIII MOMEHT KPYTOBOI'O TOKA.
Hamarnuuenue marieTukoB. HampsikeHHOCTD
MarHUTHOTO 1OJsl. MarHuTHas IPOHULAEMOCTb.
Knaccuduxanus MarHeTukoB. @eppoMarHeTusM.

Tema 18. DnexTpoMarHuTHAS UHAYKITHS.
DOEHOMEHOJIOTHS SJIEKTPOMArHUTHON HHAYKIWH.
[IpaBuio JleHna. YpaBHEHHUE DIEKTPOMArHUTHON
nHayKIuK. CaMoMHAYKIMS. B3anMonHykusi.
NHIyKTUBHOCTD COJIeHOUAa. BKIIIOUEHNE U OTKITIOUCHUE
KaTyLIKA OT UCTOYHHMKA IIOCTOSIHHOM 3/1C. DHEprus
MarHuTHOTO MOJIS.

Tema 19. DnexTpoMarHuTHbIE KOJIEOAHHUS.
["apmMoHHMYecKHe KoJieOaHus B KOHType. DHEepPreTUIecKue
IpOLECCHl B KOHTYpe. BoJIHOBOE COITPOTUBIIEHHUE.
3aryxatomue KojebaHus B KOHType. PeakTuBHBIC
(eMKOCTHOE ¥ MHIyKTHBHOE) CONPOTHBIICHUSI.
XapakTepuUCTHKH 3aTyXaHus. BeiHyX)1eHHbIe KOneOaHus
B [10CJIEI0BAaTEILHOM KOHTYpE. Pe3oHanc. Pe3oHaHCHbIE
KpUBbIE AJIA 3apsAia, HAPSKEHUs, TOKA.

Tema 20. YpaBuenus Makcpeiia. Cucrema ypaBHEeHUN
MakcBeiia B MIHTErpalbHON opMe U (hU3HIeCKuit
CMBICTT €€ YPaBHEHHUM.

Tema 21. DnexTpomarHuTHble BOJHBL. [l1ockue u
cheprueckue dIeKTpOMarHuTHbIe BOJHEL [IpaBas
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Tpolika BeKTopoB E, B, v. BomHOBOE ypaBHEHUE.
[lonsipr3arius BOJIH.

Ornruka

10

32

Tewma 22. Untepdepennus. aTEpdEpeHITMOHHOE TTOJIe
OT JIBYX TOYeUHbIX NCTOYHUKOB. OnbIT FOHra.
WuTtephepomerp Maiikenbcona. Untepdepennus B
TOHKHUX TUICHKaX. MHOroirydeBas nHTephepeHuus.
Tema 23. Iudpakuus. [Tpunmun [oitrenca-dpenens.
Jludppaxuus OpeHens Ha IPOCTEHIIUX Mperpagax.
Judpakuus Opaynrodepa. Judpakimonnas pemieTka
KaK CIeKTpasbHbIN npubop. [Tonstue o
rosiorpauaeckomM MeTo/ie MOTYUIECHUS 1
BOCCTAHOBJICHHUS N300pakeHUH.

Tema 24. Tomspuzanus. ®opma 1 cTeeHb TOJSIPU3AIUH
MOHOXpOMaTH4eckux BoJH. [lonyuenue u ananmus
JTMHEHHO-TIOISIPU30BAaHHOrO cBeTa. 3akoH Mantoca.
3axoH bproctepa. JIuneitHoe n1BynydenpenomieHue.
[TpoxosxaeHue cBeTa yepes JIMHeHHbIe (ha30BbIe
[UIACTUHKU. VICKycCTBEHHAsi ONTHYECKas aHU30TPOIIHS.
LlupkynsipHas ¢a3oBas aHU30TPOIIHSI.
DNEeKTPOONTHYECKUE U MATHUTOONTHYECKHE YPPEKTHI.
Tema 25. [lornomenue u AUCTIEPCHUS BOJIH.
DeHOMEHOIOTHSI TOTIIOUICHHS U AUCTIEPCUU CBETA.

KBanToBas ¢pusmka

28

Tema 26. KBaHTOBBIE CBOWCTBA 3JIEKTPOMAarHUTHOTO
v3nnyuenus. M3nydenue HarpeTsix Ten. CrekTpaibHble
XapaKTEePUCTUKH TEIUIOBOTO U3IyUYeHUs. 3aKOHBI
Kupxroda, Crepana-bonsiimana u Buna. AGcomtoTHO
yepHoe Teno. @opmyna Panes-/[xunca u
«ynbTpaduoineroBas katactpoda». 'unoresa [Inanka.
KBaHTOBOE 00BSICHEHHE 3aKOHOB TETIJIOBOTO U3Ty4EHHUS.
KopnyckyapHO-BOTHOBOU Ayanu3M cBeTa. SBneHne
dboroaddexra. YpaBHeHHE DUHIITSHHA IS
dbororddexra.

Tema 27. IlnanerapHas Mmojaens atoma. Mozens aToma
Tomcona. OmnbeiTel Pezepdopaa o paccesauro anbda-
yacTull. SlnepHas Mozaenb aToMa. OMIUPUUECKUE
3aKOHOMEPHOCTH B aTOMHBIX criekTpax. dopmyia
bansmepa. Moaens atoma bopa. Cxema 3HepreTHueckux
YpOBHEH B aTOME BOAOPOA.

Tema 28. KBantoBas mexanuka. KopnyckynspHo-
BOJIHOBOM AyanusM. ['unoresa ne bpoiinsa. OnbiTer
JI»Buccona u JIxxepmepa. JJudpaxiius MUKpOYaCTHII.
[Tpunuun Heonpenenennoctu I'eiizenbepra. Bonnosas
(byHKIMS, €€ CTaTUCTHYECKUN CMBICI U YCIOBHUS,
KOTOPBIM OHA JOJKHA YJOBIETBOPATh. Y paBHEHHE
[[Ipennnarepa. KBanToBas yacTuiia B OAHOMEPHOM
[MOTEHIMAIBHOM sIME.

Tema 29. KBaHTOBO-MEXaHNYECKOE ONMCAHUE ATOMOB.
Craunonapnoe ypauenue lllpenunrepa ais aroma
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BO/I0poaa. BotHOBBIE ()YHKITNH M KBAHTOBBIC YHCIIA.
[IpaBusa oTOOpa ISt KBAHTOBBIX MepeXxoa0B. OTbIT
LlIrepHa u I'epnaxa.

Tema 30. OnTHUEeCKUE KBAHTOBBIE T€HEPATOPHL.
CrioHTaHHOE U MHIYIIMPOBaHHOE H3iydyeHue. IHBepcHoe
3acejeHne ypOBHEH akTUBHOM cpenibl. OCHOBHbIE
KOMIIOHEHTHI J1a3epa. Y CJIOBHUE YCUJIEHHS U TeHepalun
cBeta. OcoOeHHOCTH JTa3epHOTOo N3TydeHus. OCHOBHBIE
TUIIBI JIA3EPOB U UX MPUMEHEHUE.

Tema 32. DnemenTsl pusuku TBepAoro tena. CTpykrypa
30H B M€TaJlIax, NOJYNPOBOJHUKAX U JUIJIEKTPUKAX.
[TpoBoanMocTh MeTaioB. COOCTBEHHAs! U PUMECHAS
[TPOBOIUMOCTH MOJYNIPOBOJAHHUKOB. Y poBEHb DepMHU B
YUCTBIX U PUMECHBIX MTOJyNPOBOJHUKAX. (OB
3anuparouii ol B MOITYIPOBOJIHUKAX.

Snepuas pusuka. Guzndeckas KapTuHa MUpa

16

Tema 33. OcHoBBI pu3uKH aToMHOTO siApa. CocTaB
aTOMHOTO sApa. XapaKTepUCTUKH sapa: 3apsii, Macca,
PHEPrHsl CBSI3U HYKJIOHOB. PammoakTuBHOCTH. Bubl u
3aKOHBI PAIMOAKTUBHOTO U3TYUYCHHS. SIepHbIC pEaKIiu.
Jlenenue snep. Cunres saep. JleTeKTUPOBAHUE SEPHBIX
n3nydyeHuil. [TonsaTue o 1o3UMeTpuH 1 3alIuTe.

Tema 34. DnemeHTapHble yacTHLbl. PyHIaMEHTaIbHbIE
B3aMMOJEHCTBUS U OCHOBHBIE KJIACCHI AJIEMEHTaPHBIX
qacTull. YacTUIIBI 1 aHTHYACTHIIBL. JISITOHBI ¥ aIPOHBI.
KBapku. Dnexrpocinaboe B3auMOoIeiCTBHE.

Tema 35. @usnueckas kaptuHa Mupa. OcoOEHHOCTH
KJIACCUYECKOM, HEKJIAaCCUYECKOW U COBPEMEHHOM
¢u3nku. MeToa010r1si COBpeMEHHBIX HAYYHO-
MCCIIEZIOBATENBCKUX IPOrpaMM B 00J1aCTH (PU3HKH.
OCHOBHBIE JTIOCTH)KEHHSI U TIPOOIIEMBI CYyOBAICPHOI
¢us3uku. [loneiTkn o0beqMHEHUS (PyHIaMEHTAIBHBIX
B3aNMOJICHCTBUM U CO3/TaHUS «KTEOPHUU BCETO».
CoBpeMeHHBIE KOCMOJIOTMYECKHE TIPECTABICHUS.
V3MeHeHus! B TEXHUKE M TEXHOJIOTHSIX KaK CIEe/ICTBUE
HAy4YHBIX TOCTIXEHHUH B 001acTu (pusuku. Ousndeckas
KapTHHA MUpa Kak guiocodckas kareropus. [lapagurma
HproTOHA 1 3BOTIOLMOHHAS apagurma.

HNTOI'O no 2-my cemecTpy

32

18

16

110

NTOI'O no aucuuiuinae

64

36

32

220

13



TemaTtnka NpUMEPHBIX MPAKTUYECKUX 3aHITUI

HN:'; HaumeHoBaHMe TeMbl IPAKTHYECKOT0 (CEMUHAPCKOI0) 3aHATHS
1  [Kunemaruka v AMHaMUKa MaTepUAIbHON TOUKH U OCTYNATEIbHOTO ABHKEHUS
2 [PaboTa, MOITHOCTH, SHEPTHUS
3 |dunammuka BpamateabHOro ABMXKEHUS
4  |KonebarenbHOE M BOJIHOBOE JIBH)KEHUE
5  [MonekynsipHO-KMHETHYECKasi TeOpus BEIIeCTBA. 3aKOHbI TEPMOINHAMUKU
6  [DJeKTpOCTAaTHYECKOE MOJIE B BAKyyMe
7  |9nekTpocTraTHUECKOE MOJ€ B JUDJIEKTPUKAaX U MPOBOJHUKAX
8 |Teopema I'aycca
9  [TIOoCTOSIHHBIH NEKTPUUECKUNA TOK
10 |MarauTtHOe 1ojie B BaKyyMme
11  |DnexkTpoMarHUTHAS UHIYKITUS
12 |9meKkTpoMarHuTHBIC KOJIeOaHMs
13 |MuTepdepennus ceeta
14 |[dudpakuus ceera
15 |[lonspuzamus cBeTa
16 |TeruoBoe mzmyuenue. @orodpdext

TemaTrka MpUMEpPHBIX TA00PAaTOPHBIX PabOT

Ne
L HanMeHoBaHuUe TeMbl J1a00PATOPHOIT PadoOTHI
1 |Ompenenenne oObemMa IUITHMHIPA
2 |Masarauk ObepoOeka
3  |Dusnyeckuii MasSTHUK
4  |OmnpeneneHue yCKOPEHHsI CBOOOTHOTO MAJCHUSI METOJIOM 000POTHOTO (PU3NIECKOTO MasTHUKA
5  |M3yueHue cBOOOIHBIX KOJIeOAHHI NPYKUHHOTO MasSTHUKA
6  |OmpeneneHue BA3KOCTH KHUIKOCTH MeTo10M CTOKCca
7  |M3yueHwue 3IeKTPOHHOTO ocImuiorpada
8  |MccrnenoBaHue 3NEKTPOCTATUIECKUX TTONEH
9  |OmpenenenHue AMEKTPOIBHKYIICH CHIIBI M BHYTPEHHETO COMTPOTHBIICHUS UCTOYHHUKA TOKA
10  |M3yuyeHue 3aBUCHMOCTH MOILIIHOCTH U KO3((HULIMEHTA MOJIE3HOT0 IEHCTBUS HCTOUHUKA TOKA OT

Harpys3Ku

14



_ HanMeHoBaHue TeMbl J1a00pPaTOPHOIl padoThI

11 OHpC,I[CHCHI/IC MarHUTHOM HHAYKIOUH B MEKITOJIFIOCHOM 3a30P¢€ an60pa MaFHI/ITOI)HeKTpI/I‘ICCKOﬁ
CHCTCMbI

12 |MccnenoBaHre MarHUTHOTO IOJIsI KPYTOBOT'O TOKa

13 |Omnpenenenue COCTaBISAIOMIMX BEKTOPA MHAYKIIMM MarHUTHOTO 110JI 3EMJIU C TOMOLIbIO
HIIEKTPOHHO-TY4Y€BOI TPyOKH

14  |U3yuyeHue siBIEHHS TUCTEPE3UCA C TOMOIIBIO 3JIEKTPOHHOI'O OcLMIIIOrpada

15 |M3y4eHue 3aTyxaromux KoieOaHUH B KOHTYpe

16 |M3yuyeHue BBIHYX IECHHBIX KOJCOAHUN B MOCIEIOBATEILHOM KOHTYPE

17  |Onpenenenne nokasaress NPeIOMIIEHNS TBEPBIX TEJl C IOMOLIbI0 MUKPOCKONA

18 |bunpuszma ®penens

19  |MuTepdepeHmus ga3epHOTO CBETa MPHU OTPAKEHUH OT TOJICTOM CTEKIITHHOW TUTACTUHBI

20 Onpe/:[eneHHe JJIMHBI BOJIHBI CBE€TA C IIOMOIIBIO ,Z[I/I(I)paKLIPIOHHOﬁ PEIICTKHU

21 |OnpeneneHue CTENEHH NOIAPU3ALMHY Ja3epHOro Jyda. MccnenoBanue 3akoHa Maioca U 3aKk0Ha
bprocrepa
22 |UccnenoBanue (hoTodIE€MEHTOB

23 |Ompenenenne nocrosiHHON Credana-bonapiiMana ¢ MOMOIIBI0 TUPOMETPA C UCUYE3AIOIICH HUTHIO

24 [MccnenoBaHue 3aBUCUMOCTH 3JIEKTPOCOIPOTUBIIEHNUS OIYIIPOBOAHUKOB OT TEMIIEPATYPhI

25 |HccnenoBaHue 3aBUCUMOCTH 3JIEKTPOCONPOTUBIIEHUS. METANIOB OT TEMIIEPATYpPhI

5. Opranu3anuOHHO-NIEAATOTHYECKHE YCIO0BUA

5.1. O0pa3oBaTte/ibHbIE TEXHOJIOTHH, HCIIOJIb3YyeMble 1151 (OPMHUPOBAHUSA
KOMITeTeH Ui

[TpoBeaeHME NEKIIMOHHBIX 3aHSITHIA 10 AUCIMILIMHE OCHOBBIBACTCS HA aKTUBHOM MeToj]ie 0Oy4eHHs,
[MPX KOTOPOM Yy4YalllMecs HE MAacCCHUBHBIE CIYIIATENH, 4 AKTUBHBIE YYACTHHUKHU 3aHSITHSA, OTBEYAIOIIHME HA
BOIIPOCHI TIpernojaBareiid. Bompocsl mpernogaBatenis HaleleHbBl Ha aKTUBH3ALHIO MPOLECCOB YCBOEHHUS
MaTepralla, a TaKK€ Ha pa3BUTHE JIOTUYECKOro MbluieHus. [Ipenonasarens 3apaHee HaMedaeT CIIHCOK
BOHpOCOB, CTI/IMYHI/IPYIOHII/IX aCCOIMAaTUBHOC MBINIJICHUC U yCTaHOBJIeHI/Ie CBSI3€I>1 C paHee OCBOCHHBIM
MaTEpPHUAIIOM.

[IpakTuueckune 3aHATHS TPOBOJATCS HAa OCHOBE peallu3ali MeToja OOyYeHHsI JICHCTBHEM:
onpeieNstoTes mpobiaeMHbie 00sacTi, GopMHUPYIOTCs Tpynmbl. [Ipu mpoBeeHNN MPaKTUISCKUX 3aHATHN
MPECIENYIOTCA CIEAYIOIINE LENU: NPUMEHEHHE 3HAHUN OTAENBbHBIX AWCIUIUINH U KPEaTHUBHBIX METOJOB
TUTSE peIIeHusT IPOoOJIeM M NIPHUSTHS PEIICHUH; 0TpadoTKa y 00ydJaronmMxcsi HaBBIKOB KOMaHIHOW paboTHl,
MCIKJIINYHOCTHBIX KOMMYHI/IKaHI/Iﬁ nu paSBI/ITI/IC J'II/I)IepCKI/IX Ka4eCTB, BaerHHeHI/Ie OCHOB TeOpeTquCKHX
3HAHWH.

[IpoBenenne naboOpaTOPHBIX 3aHATHH OCHOBBIBACTCS HA HMHTEPAKTHBHOM METOJE OOY4YECHHS, MPHU
KOTOPOM 00y4Yaromuecs: B3auMOICHCTBYIOT HE TOJIBKO € MperoaaBaresieM, Ho U Apyr ¢ Apyrom. [Ipu stom
TOMUHUPYET aKTUBHOCThH Y4YaIllUXCsl B Mpoiecce oOydeHusl. MecTo mpemnojaBaTeis B WHTECPAKTUBHBIX
BaHATHUSAX CBOJUTCS K HAMIPABJICHUIO JCSITEILHOCTH 00yUYalOIMUXCsl Ha TIOCTHKCHUE 1IeTIeH 3aHATHS.

[Tpu mpoBeneHnn y4eOHBIX 3aHATHUN UCIIONB3YIOTCSI MHTEPAKTUBHBIC JICKITUH, TPYTIIIOBBIE JUCKYCCHH,
[pOJIEBBIE UTPHI, TPEHUHTH U aHAIU3 CUTYallnii 1 HMUTAlHOHHBIX MOJIEIIEH.
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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

JIOKaJbHAasl CETh;
aBTOPU30BaHHBIN
JIOCTYII

[ononnurensHass |Borunos I'.H., Ilepmunos A.B. https://elib.pstu.ru/Record/R |1okanbHas cetTsb;
muTeparypa ®usuka. [lepms: IITI'TY, 2008. UPSTUbooks130432 aBTOPHU30BaHHBII
OCTYI
JlonostautenbHas ([masosa JI. I1., arxysxkesa P. X.,  |https://elib.pstu.ru/Record/R [mokanbHas ceTh;
nmuTeparypa Kpuns /. b. ®usnka. ULANRU-LAN-BOOK- aBTOPHU30BAHHBIM
DNEKTPUIECTBO U MArHETH3M 339977 TOCTYTI
Cankr-IletepOypr : CIIGI'AY,
2023.
Mertonnuecknue  [MEXAHUWKA: meron. ykazanus k  |https://pstu.ru/titlel/faculties [cets MnTepHeT;

YKa3aHUs IS
CTYZEHTOB I10

1abopaTOpHOMY ITPAKTUKYMY / COCT.
@.JI. bapkos, B.U. KonecuuueHko,

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

CBOOOIHBIH JOCTYI

OCBOCHHIO A.B. IlepmunoB [u zp.] — Ilepms :
T CLIUTUTIHBI W3n-Bo [lepm. Hawl. ucces.
MmoJMTexH. yH-Ta, 2017. - 55 c.
Meroanueckue ®dusuka. Onruka: MmeTof. ykazanus |https://pstu.ru/titlel/faculties |cets MnTepHer;

YKa3aHus 01
CTYACHTOB I10

K 7a00paTOPHOMY MPAKTUKYMY /
coct. JI.B. basunun, B.T.

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

CBOOOJTHBIN TOCTYII

OCBOCHMIO becnipo3Bannsbix, [.H. BoTuHOB,
TACITUTITMHBI O.M. 3Bepes, A.B. [lepmunos, B.C.
[ToctHuKOB. — IIepms : U3n-BO
[IepM. HaL. UCCIIEN. IIOJIUTEXH. YH-
Ta, 2021. - 59 c.
Metognueckne  [DQJIEKTPOMATHETU3M: meton. |https://pstu.ru/titlel/faculties cetb nTEpHET;

YKa3aHHS I
CTYZEHTOB I10
OCBOCHUIO

TCIIUIIINHEI

yKa3aHHA K J1a00paToOpHOMY
npaktukymy / coct. [I.B. basuaum,
B.B. bypaun, I'.H. Botusos [u ap.]
— [lepwms : U3n-Bo [lepm. Hatl.
vccliell. MOJNIUTEXH. yH-Ta, 2017. - 74
C.

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

CBOOOIHBIH OCTYI
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Haumenosanue

Bu ureparypsi pa3paboTku

UH(pOpPMAIMOHHBIN pecype

HocTynHocTh
(cets UHTEpHET /
JIOKaJIbHAs CETh;

aBTOPH30BAHHBIN /
CBOOO/IHBIN JJOCTYTI)

CcrlIka Ha

YaeOHO- 3BepeB O. M. Coopnuk 3amad o |https://elib.pstu.ru/Record/R |mokanbHas ceTp;
METOTUIECKOE ¢busuke : yuebnoe nmocodue / O. M. [ULANRU-LAN-BOOK- ABTOPU30BaHHBIN
obecrnieueHne 3BepeB, A. B. Ilepmunos. - [lepmb: |160895 JOCTYII
camocTosTensHon (M3a-so ITHUITY, 2017.

paboTHI CTYACHTOB

YaeOHO- Kpacusixos U. B., Yroukun B. 1O., |https://elib.pstu.ru/Record/R |mokaibHas ceTb;
METOANYECKOe bauesa H. 10., I'epuien T. A. O6mas|UPSTUbooks272057 aBTOPHU30BAHHBIH
obecrnieueHne ¢buznka. DIEKTPUIECTBO U OCTYTI
CaMOCTOSITETIFHON |MarHeTusM: JabopaTOpHBIN

paboTsl cTyaeHToB [mpaktukyMm. [lepms: IIT'TY, 2024.

6.3. J/Innen3noHHoe U CBOOOHO PacIpoOCTPaHAEeMoOe IPOrpaMMHOe obecrieYeHue,
HCII0JIb3yeMoe MPHU 0CYLeCTBJICHHH 00pPa30BaTe/JIbHOI0 NpoLecca no AUCHUILINHE

Buzg I[1O

Haumenosaunue [10

OnepaiimoHHbIE CUCTEMBI

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

OducHbIe TPUITOKEHUS.

Microsoft Office Professional 2007. yut.
42661567

OducHbIE TPUITOKEHUS.

MoiitO¢duc CtanaapTHBIH. , peecTp
oreuecTBeHHOro I10, HeoOxoanma
[MOKYIIKA JTULCH3NM.

[TpuxitagHOE TIpOTpaMMHOE OOecTIeYeHIEe 00IIeT0 Ha3HAYCHMS

Dr.Web Enterprise Security Suite, 3000
nmun, [THUITY OLUTHUT 2017

6.4. CoBpeMeHnHbIe NpodeccuoHaIbHbIC 0a3bl JAHHBIX M HH(POPMALMOHHBIE
CIIPABOYHbIE CHCTEMbI, HCII0JIb3yeMble IIPH OCYLIEeCTBIEHUH 00Pa30BaATEIbHOI0

nmpomecca 1mo JMCIMIJInHe

HaunmenoBanue Cchuika Ha HHQOPMAIIMOHHBIH pecypc
basa naHHBIX Hay4HOM IEKTPOHHOIN OMOINOTEKH https://elibrary.ru/
(eLIBRARY.RU)
Hayunas 6ubnmotexa [lepMckoro HalimoHaIbLHOTO https://elib.pstu.ru/
MCCIIEIOBATEIBCKOTO MOJUTEXHUIECKOTO YHHBEPCUTETA
DIEeKTPOHHO-OMOIMoTeueas cucrema JlaHb https://e.lanbook.com/

DnekTpoHHO-O0nbmoTeuHas cuctema [PRsmart

http://www.iprbookshop.ru/

Wudopmarmonnsie pecypebl Cetn Koncynpsrantllnroc

JIOKaJIbHAas1 CCTh

7. MaTepuajibHO-TEXHHUYECKOe oDecriedeHne 00pa3oBaTeIbHOI0 NMpoiecca 1mo

JTUCIHUILINHE

Bun 3anaruit

HanMeHoBaHNE HEOOXOIMMOIO OCHOBHOTO 000PYAOBaHHUs
¥ TEXHUYECKUX CPEICTB O0yUCHHUS

KonmnuecTBo equHuL
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. HaumeHnoBanue He06X0IMMOT0 OCHOBHOTO 000PYI0BaHUs
Bun 3ansTmit KommaecTBo eauaumi
U TEXHUYECKUX CPEACTB 00yUeHus
JlaGopaTopHas nmaboparopHsii cTeHn "Mexanuka'" 15
pabora
JlaGopaTopHas nabopatopHbIii cTeH 1 "MexaHuka" 15
paboTa
JlaGopaTopHas nmabopatopHslii cTeH "MexaHuka" 15
pabota
Jlexuust KOMITbIOTED, MYJIbTUMEIUWHBIN TPOEKTOP 1
[IpakTrueckoe KOMITBIOTED, MYJIbTUMEIUWHBIN IPOEKTOP 1
3aHATUE

8. ®oH OLIEHOYHBIX CPECTB AMCUUIIMHBI

|OanaH B OTACJIBHOM JJOKYMCHTC
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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

HanpagJienune moaroToBKu: 13.03.02 DnexTpodHEepreTrkKa u MEKTPOTEXHUKA

[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 PE3YyIbTATOB TEKYIIETO 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, YyIpaBieHHE IMporeccoM (popMHUpOBaHHS
3aJlaHHBIX ~KOMIIETCHIIMA 00y4aeMmblX, TIOBBIICHHE MOTHBAIlMM K Yyuyebe W
npenlycMaTpUBaeT OILICHMBAaHUE XOJa OCBOCHHS TUCHUIUIMHBL. B cooTBeTcTBHM C
[TonoxeHnem O MPOBEACHUHM TEKYIIETO KOHTPOJISA YCIEBAEMOCTH W MPOMEKYTOUHOU
aTTeCTallMU OOYYAIOUIUXCS IO 00pPa30BaTEIIbHBIM MPOrpaMMaM BBICIIIETO 00pa30BaHUS
— TmporpammaMm OakanmaBpuaTa, cHenuanurera u wmaructpatypel B [THUITY
MPEAYCMOTPEHbl  CIEAYIOUIME BHABI M MEPUOJUYHOCTh TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTH O0YYarOIUXCS:

- BXOJIHOW KOHTPOJIb, MPOBEpPKAa MCXOJHOIO YPOBHS IOJATOTOBIEHHOCTH
00y4aeMoro U €ro COOTBETCTBUS MPEIBSIBISIEMbIM TPEOOBAHUAM MJIsi U3YUYCHUS JaHHOU
JTUCUUTUIAHBL;

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

- TPOMEKYTOUHBIA W PYOEKHBIH KOHTPOJIh OCBOCHUS O0y4aeMbIMU OTIEIBHBIX
KOMIIOHEHTOB «3HATh)», «YMETb» 3aJlaHHBIX KOMMETEHIUU MyTEM KOMIBIOTEPHOIO WU
0JIJAHOYHOTO  TECTUPOBAHHUS,  KOHTPOJBHBIX  ONPOCOB,  KOHTPOJIBHBIX  padoT
(MHAMBUYATbHBIX JIOMAIIHUX 3aJaHUi), 3alIUThl OTYETOB IO JA0OPaTOPHBIM padboTam,
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 aTTeCTalus, €IMHOBPEMEHHOE IOJBEICHHE HUTOTOB TEKYIIECH
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 MaTepUaJia

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 TNPHU MPOBEACHUU MPOMEKYTOUHOU
aTTeCTallNH.

2.2. Py0eskHbIii KOHTPOJIb

PyOexxHbIil KOHTPOJIb ISl KOMIUIEKCHOTO OILICHMBAHMSI YCBOCHHBIX 3HAHUH,
OCBOCHHBIX YMEHHMH M NPUOOPETEHHBIX BIAJCHUM NPOBOAUTCA B (GOpME 3alIUTHI
1a00paToOpHbBIX, MPAKTHUUECKUX 3aHATUH U PYOESKHBIX KOHTPOJBHBIX paboT (mocie
U3YyYEHUS KaKJI0T0 MO y4eOHOU TUCUUTLTUHBI).

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 OICHKH PE3YABTAaTOB PYOS)KHOW KOHTPOIHHOU
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 BIIAJIEHUN BCEX 3asBJIECHHBIX KOMIIETCHIIHI.

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,
ANEKTPOMAarHUTHOE OTIK-1,
’ HazoBure 4 Buna hyHaaMeHTaIbHBIX B3aUMOICHCTBHIA. OI1K-3,
cnaboe u
OIIK-6
TPAaBUTALMOHHOE




