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1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

* U3yunts pusmueckne sSBICHUS U 3aKOHBI (DM3HUKH, TPAHUIIBI MX TIPUMEHUMOCTH, IPUMEHEHHUE 3aKOHOB B
BOKHEHITUX MPAKTHUECKUX MPHIIOKEHUSX; TO3HAKOMHUTHCS C OCHOBHBIMU (PU3NUECKIMHU

BEJIMYMHAMH, 3HATh UX OMpEAENICHHE, CMBICH, CIIOCOOBI M EAMHULIBI UX U3MEPEHHUS; MPEACTaBIATh cede
byHIamMeHTaIbHbIe (PU3MYECKHUE ONBITHI U UX POJIb B Pa3BUTUHU HAyKH; 3HATh Ha3HAYCHHE W MPHUHLHUIIBI
neicTBYS BaKHEHIINX (pU3HMUECKUX TPUOOPOB;

* IpUOOpECTH HABBIKH PabOTHI ¢ MprOOpamMu U 000PYIOBAHUEM COBPEMEHHOM (H3MUYECKON 1ab0paTopuH;
HaBBIKM MCIIOJIb30BAHUS PA3IMYHBIX METOIUK (PU3UUECKUX U3MEPEHHU 1 00paboTKH

PKCIIEPUMEHTAIBHBIX JaHHBIX; HABBIKH TMPOBEICHUS (DU3MUECKOTO U MATEMAaTHIECKOTO MOJCIMPOBaHUS, a
Tak)Ke MPUMEHEHHUS METOIOB (PH3UKO-MAaTEMAaTHUECKOTO aHaIHM3a K PEHICHUI0 KOHKPETHBIX
€CTECTBEHHOHAYYHBIX M TEXHHUYECKUX MPOOIIeM;

* YACHUTH JIOTUYECKHE CBSI3U MEXKIY paszeliaMu Kypca (U3MKH, BBIpaOOTaTh MPEACTABICHHE O TOM, YTO
¢u3nKa sBISETCS yHHUBEpCAJIbHOM 0a30il A TEXHWYECKMX HAyK, M 4YTO T€ (PU3MUYECKue SBJICHHUS U
MPOLECCHI, KOTOPBIE MTOKA OTPAaHUYEHHO NMPUMEHSIOTCS B TEXHUKE, B OyAyIIEM MOT'YT OKa3aThCs B LIEHTPE
HOBATOPCKHUX JOCTHKEHUIN MHKEHEPHOU MBICIIH.

B pesynbraTe M3y4eHUs NUCHMIUIMHBI OOyYaromIMICs OJDKEH (IMPOEKTHPYEMBbIE PE3yNbTaThl OCBOCHUS
TACTIUTUTIHBI):

3HATH:

- OCHOBHBIE (pU3HUECKUE SBICHUS U MPOIIECCHI, HA KOTOPBIX OCHOBAHBI PUHIIUIIBI ACHCTBUSA OOBEKTOB
MpohecCUOHANTBHOMN 1eATENbHOCTH, 001aCTH M BO3MOKHOCTH NMPUMEHEHUs (pu3ndeckux 3¢ (eKToB;

- (yHIaMEHTaJbHbIC TOHATHS, 3aKOHBl U TEOPUU KIIACCUUYECKOM U COBPEMEHHOM (U3MKH, TPAHULIBI
PUMEHUMOCTH OCHOBHBIX (PU3MUECKUX MOAETEH;

- OCHOBHbIE (pU3HUECKUE BEIMYMHBI M1 KOHCTAHTBI, UX ONPEJIEICHUS U €IMHULBI U3MEPEHNUS;

- METO/bI (PU3UYECKOTO UCCICAOBAHMS, B TOM YHCIIE METOAbI MOJICIUPOBAHHS (PU3NIECKUX MTPOIIECCOB;

- METOJIBI peTIeHUs] PU3NICCKHUX 3a71a4, BAKHBIX JIJISI TEXHUUECKHUX TPUIIOKCHUH;

- (puzrueckre OCHOBBI U3MEPEHUI, METOIBI H3MEPEHUS HU3NISCKUX BEITHINH;

- TEXHOJIOTUU PAOOTHI C Pa3IUYHBIMU BUIaMU UH(POPMAIIHH;

YMETb:

- BBIICTISITH (PU3UUECKOE COJIepKAHUE B CUCTEMAaxX U yCTPOUCTBAX pa3iMyHON (PU3MUECKOM MPUPOIBI;

- OCYUIECTBISITh KOPPEKTHOE MaTEeMaTHYECKOE ONHCaHUE (PU3UUYECKUX SIBICHUH B TEXHOJIOTMYECKUX
poueccax;

- CTPOWUTH M AaHATU3UPOBATH MaTeMaTUYeCKUe MOAETH (PU3NYECKUX SBICHUH M MPOIECCOB MPU PEIICHUH
MIPUKJIATHBIX 3a/1a4;

- pemarh THIIOBBIC 33Ja4d MO OCHOBHBIM paszzesiaM (DHU3WKH, WCIONB3YsS METOABl MaTeMaTHYECKOTO
aHaJM3a ¥ MOJCITMPOBAHUS;

- MPUMEHATH MOHATHS, (HU3MYECKUE 3aKOHBI U METOJbl PEUICHUs 3a]ay JJsl BBITOJHEHHUS TEXHUYECKUX
pacueToB, aHAJIM3a U PELICHUS MPAKTUUYECKUX MPoOIeM, MPOBEACHHS UCCIeI0BaHMii B TpodeccuoHaIbHON
e TENIbHOCTH;

- IPUMEHSATHh COBpPEMEHHOE (hr3ndeckoe 000pyoBaHKE M MPUOOPHI MPU PEUICHUH MPAKTHYECKUX 3aiad,
MCIIOJIb30BaTh OCHOBHBIE ITPUEMBI OIIEHKH MOTPEIIHOCTH U 00paOOTKHU TAaHHBIX SKCIIEPUMEHTA;

BIIAJICTh:

- METOJIaMU aHan3a PU3NIECKHUX SBICHUN B TEXHUYECKHX YCTPOHUCTBAX U CHCTEMAX;

- HaBBIKaMH MIPAKTHYECKOTO MPUMEHEHHS 3aKOHOB (DU3HUKH, B TOM YHCJIE MPU MPOCKTUPOBAHUH U3ACTHHA U
[IPOLIECCOB;

- METOAaMM TEOPETUYECKOro HCCieloBaHus (U3NYECKUX SIBJIEHMH U MPOLECCOB, IMOCTPOCHUS
MaTeMaTUYECKUX U PU3NYECKUX MOJIENIEN peabHbIX CUCTEM, PEILICHUs PU3NUYECKHX 3aay;

- HaBBIKAMH HCIIOJIb30BAHUS OCHOBHBIX (PU3NYECKUX MPUOOPOB;

- METOJJaMHU HKCIIEPUMEHTAIILHOTO (PU3UUECKOTO UCCIIeI0BaHUs (TNTAaHUPOBaHKE, TOCTAHOBKA M 00paboTKa)
TAaHHBIX OKCIIEPUMEHTa, B TOM 4YHCJIE C WCIOIB30BAHWEM I[AKETOB CTAHIAPTHOTO IPOTPAMMHOTO
oOecrieueHus);

- HaBbIKaM¥ MPUMEHEHUS 3HaHUH B 00JIaCTH (PU3UKHU IS U3yUEHUS IPYTHX JUCHUTUIMH.




1.2. U3yuaemble 00bEKTHI U CIIUNIUHBI

o dusnueckue IBJICHUS U IMPONHECCChI B IPUPOAC N TEXHOICHHBIX CUCTEMAX,
° (1)H3I/IIICCKI/IC 3aKOHBI, OITMCBIBAIOIINE 3TU ABJICHUSA U IIPOLECCHI;

° HpI/I60pLI JJI1 UCCIICA0BaHUA (IJI/I3I/I‘-ICCKI/IX CHUCTECM,
* MCTOJbI UCCIICIOBAHUA (I)I/ISI/I‘-I€CKI/IX CHCTCM,

*  MeToAbl (OPMaNTM30BAaHHOTO OMHMCAHUSA (U3NYECKUX CHUCTEM, B TOM YHCIE CpEACTBAMH
MaTEMATUYECKOTO U KOMIIBIOTEPHOTO MOJIETIMPOBAHHUS.

1.3. Bxoaublie TpedoBaHus
|He IPEyCMOTPEHBI

2. IlnanupyemMble pe3yJbTaThl 00yUYeHUs 10 JTUCHHUILIMHE

I WNnaukaTop 1ocTHkREHNS
K Wnnexc gaHHp YCMBIC PESYIIBTATBL | 4\ irieTeHITHH, ¢ KOTOPBIM Cpencrsa
OMICTCHIA VHIUKATOpa OOYHCHUA L0 MCLHILIMHE | - ryecens! mIaHHpyeMbIe OLICHKH
(3HATH, yMETS, BIafCTh) pe3yiIbTaThl 00Y4EeHUs

OIIK-1 NA-10IIK-1 [3Haer: 3Haet 6a3oBble onpenenenus Tect

— OCHOBHBIC (PU3NYCCKHE
SIBJIEHUS Y OCHOBHBIE
3aKOHBI (PU3UKH, TPAHUIIBI
WX IPUMCHUMOCTH,
BO3MOKHOCTH
WCIIONB30BaHUs B
MPAKTHYCCKUX
MPHIOKCHUSIX;

— OCHOBHBIC (PU3NYCCKHE
BCJIMYUHBI U PU3NICCKHEC
KOHCTAaHTBI, KX
OTIpeIeTICHHE, CMBICI,
CIOCOOBI U €JUHUIIBI UX
U3MEPCHHS,

— OCHOBHEBIE METOIBI
(hU3MIecKoro Mccie0BaHus,
B TOM YHUCJE
(dbyHIaMeHTaIbHBIC
(hU3HYECKUE OBITHI U UX
pOJIb B pa3BUTHN HAYKH;
— Ha3HAYCHHUC U TIPUHIIUIT
neiicTBHUS BaKHEHIINX (u-
3UUYECKUX MPHUOOPOB 1
00BEKTOB
MpoQeCCUOHATTLHOMN
NeSTEILHOCTH, CPEJICTB
WU3MEPCHUI U KOHTPOJIS;
— METOJIBI pEIICHUS
(u3nYecKux 3amad,
COOTBETCT-BYFOIIUX
DJIEMEHTaM
MpoQeCCUOHATTLHOM
IeATENb-HOCTH

1 COOTHOIICHUSI MaTeMaTUKH,
(bus3uky 1 HHOPMATHUKH;
OCHOBBI HH(OPMAIIMOHHBIX
TEXHOJIOTHM; METOJbI
MaTEeMaTHYECKOTO aHAIN3a U
MOJICTTHPOBAHHMS TTPOIIECCOB U
CUCTEM




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:

— YKa3bIBaTh, KAKHE 3aKOHBI
OTIHCHIBAIOT TAHHOE SIBJIE-
Hue 1in YQPeKT, BHIACTATh
(uznyeckoe conepka-HUe B
NPUKIIaTHBIX 337a4ax,
HPOBOAMTH TIOUCK U
CHCTEMAaTU3aIHIIO
COOTBETCTBYIOIEH
uHbOpMaINH;

— CTOJIKOBBIBATH CMBICIT
(u3nYECKUX BEJIUYUH U T10-
HSITHIA,

— 3aMKUCHIBATh YPABHEHHUS
U1 PU3UUECKUX BEJIMYMH B
cucrteme CU;

— FICTIOJIB30BaTh OCHOBHBIE
MOHATHS, 3aKOHBI M MOJICTTH
(u3uKH, oIepUpPOBaTH UMHU
JUIS peleHus PUKIaIHBIX
3azady;

— IIPUMEHSTh METObI
(U3NKO-MaTEMaTHYECKOTO
aHaJM3a JUis PerIeHus
MPUKIIATHBIX 3a/1a4,
UCTIOJIb30BaTh aJICKBaTHBIC
METOJIbI (PU3HYECKOTO U
MaTeMaTUYECKOTO
MOJIEJIMPOBAHMS U pacyeTa ¢
NpUMEHEHUEM
HNPOTrPaMMHBIX CPEACTB

YMeeT MpuMeHsATh 6a30BbIe
€CTECTBEHHOHAYYHBIC U
oOIIeMHKEHEPHBIEC 3HAHUS
IUIsL peIIeHUs 33124 B
o0nactu npodecCHOHANbHOM
JIeSITeIbHOCTH

NunuBuayansH
o€ 3aJaHHe

OIIK-1

1J1-30TIK-1

BJIAJICET:

— HaBBIKAMU MCTIOTH30BAHUS
OCHOBHBIX 00m1Iedu3nye-
CKUX 3aKOHOB ¥ MIPUHIIUIIOB
B BOKHEUIIUX MPAKTH-
YECKUX MPUIIOKEHUSX,
METOJJaMH pEeIIeHus
TUIIOBBIX 33]1a4;

— HaBBIKAMU IIPUMEHEHUS
OCHOBHBIX METOJIOB (PU3UKO-
MaTEeMaTHYECKOTO aHAIN3a U
MaTeMaTHYeCKOM
hopmanuzarnyu s
pelIeHUs] TPUKIIAAHBIX 3324
U TIOMCKa HEOOXO0AUMOM
uHdopmanuy;

— HaBBIKAMU IIPOBEICHHUS

Brageer HaBbIKaMH
PKCIIEPUMEHTATBHOTO
VICCIICIOBAHNSA,
MaTeMaTHYECKOTO
MOJIETTUPOBAHMUS,
WHKEHEPHOTO
MPOEKTUPOBAHUS B 00JIACTH
pohecCuoHaIbHON
NeSTETbHOCTU

3ammura
mabopaTopHOi
paboTHI




Kommerenmnus

Munexc
WHIUKATOpa

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

Nupukatop nOCTHKEHUS
KOMIETEHIUU, C KOTOPBIM
COOTHECEHBI TNIAHUPYEMbIC

pe3ynbTaThl O0y4YCHUS

CpenctBa
OLICHKHU

HAy4YHO-TEXHUYECKOIO IKC-
nepuMeHTa, 00paboTkw,
aHaJln3a U UHTEPIPETUPO-
BaHUS €T0 PE3YJIbTATOB;

— HABBIKAMU UCIIOJIb30BAHUS
METO/0B (PU3UYECKOTO U
MaTEMaTU4ECKOr O
MOJIETTMPOBAHKs B
WH)XEHEPHOU IIPaKTHUKE,
aHainm3a u
UHTEPIPETUPOBAHUS €T0 pe-
3yJbTaTOB, B TOM YHUCIIE C
HCII0JIb30BaHUEM IIPH-
KJIaJIHBIX IIPOrPaMMHBIX
CPEICTB

OIIK-3

11J1-1011K-3

3HAET:
— METOAbI (PU3NIECKOTO
UCCIIEZIOBAHNUS, B TOM YHCIE
METO/Ibl MOJIEINPOBAHUS
(U3NIECKUX TMPOIIECCOB;

— METOJIBI PEIICHUS
(u3HYecKuX 3a1a4, BaXKHBIX
TUTS TEXHUYECKUX
MPUIIOKEHUH;

— (U3NUYECKHEe OCHOBBI
U3MEPEHUMN, METO/IbI
U3MepeHNs (PU3NIECKUX
BEJIMYUH;

— OCHOBHBIE TIPUEMBI 1
TEXHOJIOTUU PabOTHI C
pa3IMYHBIMU BUIAMU
nH(pOpMaITUU

3HaeT BO3MOXKHOCTH U
OTpaHUYCHHS COBPEMEHHBIX
nH(pOpPMAITMOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTH; OCHOBHBIE
[IPUHITUITBEI 1 HOPMATHBHBIC
MPaBOBHIC AKTHI
WH(OPMAITMOHHOM
0€30MacHOCTH | 3aIUTHI
nH(pOpMaIuu

JK3aMeEH

OIIK-3

1J1-2011K-3

yMeeT:
— aHAIN3UPOBATh U
OOBSICHATH IPUPOIHEIE
SIBJICHUSI ¥ TEXHOT'CHHBIC

P HEKTHI ¢ TO3UIHIA
(hyHIaMeHTaTBHBIX
(hU3mIecKux
MpEICTABICHMUI;

— BBLICIISITH (PU3UUECKOE
coJiep)KaHue B PUKJIIaTHBIX
3aadax, MPOBOIUTH MTOUCK U
CUCTEMAaTH3aINIO
COOTBETCTBYIOIEH
uHbOpMaINH;

— MPUMEHSITh METOIbI
(pM3HUKO-MaTeMaTHYECKOTO
aHaH3a JUis perIeHus

YMmeeT BbIOMpAThH
nH(pOpPMAITMOHHO-
KOMMYHHKAIIMOHHBIE
TEXHOJIOTHH, HEOOXOIUMBIC
1 5 (HEKTUBHOTO PEIICHUS
CTaHJIAPTHBIX 3a7a4 B
obJacTu podecCHOHATBHON
NEeSITENLHOCTU C YYETOM
TpeboBaHMIA
nH(pOpMAITMOHHON
6e3omacHOCTH

NunuBuayansH
o€ 3aJaHue




IInanupyemsele pe3ynbTaTsl

Nupukatop nOCTHKEHUS

Wunexc KOMIIETEHLIUH, C KOTOPBIM Cpencrsa
KOMHCTGHHH;{ HHIUKATOpa O?;ZiiH;thTHLH;?Z;:;f)Ie COOTHECCHEBI INIaHUPYEMBIC OLICHKH
’ ’ pe3ybTaThl 00yUeHUs

MPUKJIATHBIX 3a/1a4,

UCTIOJIb30BaTh aJICKBaTHBIC

METOJIbI (PU3HYECKOTO 1

MaTeMaTHYECKOTO

MOJIEJIMPOBAHMS U pacyeTa ¢

IPUMEHEHUEM

IPOrpaMMHBIX CPE/ICTB
OIIK-3 N-301IK-3 [Bnaxeer: Brnaneer unpopmairionHou u (3amura

— HaBBIKAMU IPUMEHEHUsT  |[0ubnmuorpaduyeckoii nmabopaTopHOi

OCHOBHBIX METO/10B (PU3UKO- [KYJIbTYpOi, HaBBIKAMH paboThI

MaTeMaTH4YeCcKOro aHan3a u|o0ecreyeHus

MaTEMaTHYECKON WH(HOPMAITMOHHOM

dhopmanmzanmu 1is
peleHus MPUKIIAIHBIX 3a1a4
U TIOMCKa HEOOXOAUMO
nH(pOpMaINH;

— HaBbIKAMU TIPOBEICHHUS
HAaYYHO-TEXHUYECKOTO
HKCIIEpUMEHTa, 00pabOTKH,
aHamM3a u
WHTEPIIPETUPOBAHUS €TO
PE3yIIbTATOB;

— HaBBIKAMU UCTIOJIH30BAHUS
METO0B (PU3NIECKOTO U
MaTeMaTUYECKOTO
MOJICTTUPOBAHUS B
UH)KEHEPHOH MpaKTHKe,
aHau3a u
WHTEPIIPETUPOBAHUS €TO
pE3yIbTaTOB, B TOM YHCIIE C
UCTIOJIb30BaHHEM
MPUKIIATHBIX TPOTPAMMHBIX
CPEACTB;

— HaBbIKAMU TIOMCKa,
oTbopa, cucTeMaTH3aIHY,
aHamM3a u 0000IeHNs
HAYYHO-TEXHUYECKON
uHpopMaIuy, ee
UHTEpIPETALUU 1
[pE/ICTaBJICHUS B BUIC
TEKCTOB, TaONIUL, rpaduKoB,
arpamm;

— HaBbIKAMH CaMOOOYYEHUS
1 pa3BUTHS B
OOIIEKyJIBTYPHOH 1
npodeccuoHanbHON cdepax

0€301aCHOCTH M 3aIIUTHI
MH(GOPMAIUH IIPU PEIICHUH
CTaH/IaPTHBIX 3a/]a4 B
o0nactu npodeccCHoHaNIbHOM
NeATeIbHOCTH




3. O0bem u BUABI Y4eOHOI1 padoThI

Pacnpenenenue
. Bcero 10 CEMECTpaM B Hacax
Bun yuebHoit paboTsl
4acoB Howmep cemectpa
1 2
1. ITpoBeneHne yueOHBIX 3aHATHH (BKJIIOUYAs TIPOBEIC- 120 60 60
HUE TEKYIIETO KOHTPOJIS yCTIEBAEMOCTH) B (hopMe:
1.1. KonTakTHas ayauropHasi pabora, U3 HUX:
- nexnmu (JI) 48 24 24
- naboparopusie padoTsl (JIP) 36 18 18
- IPaKTUYECKHE 3aHATHS, CEMUHAPHI U (WITH) IpyTHe 32 16 16
BUJIBI 3aHATHH cemuHapckoro Tuna (113)
- KOHTPOJIb caMocTosiTesibHOoM paboThel (KCP) 4 2 2
- KOHTpOJIbHAsI paboTa
1.2. CamocTtosrensHas pabota ctyaentoB (CPC) 168 84 84
2. IIpomexxyTouHas aTTecTanus
DK3aMeH 36 36
JlnpbepeHmpoBaHHbIN 3a4eT 9 9
3auer
Kypcosoii npoext (KII)
Kypcosas pa6ora (KP)
OO11as TPyA0EMKOCTb JTUCITUTIIIHBI 324 180 144
4. Conepxxanue IMCUUNIMHBI
Ob6bem
O0beM ayTUTOPHBIX BHEAYyIUTOPHBIX
HammenoBaHue pasenoB TUCIUIUIMHBI C KPATKUM 3AHSATHIA 10 BHIAM B YacaX |3aHsTuil 10 BHIAM
coJleps)KaHuEM B qacax
1 | gp | m3 CPC

1-i1 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

» Ou3NUYECKNE ABIEHUS U MPOLECCHI B IPUPOJIE U
TEXHOT€HHBIX CHCTEMaxX; * (PM3NYECKUE 3aKOHBI,
OTHCHIBAIOIINE ATH SABJICHUS U MPOLECCHI; * TPUOOPHI
U1 KCCIeIOBaHUs (PU3MYECKUX CUCTEM; ® METOIbI
UCCIIeIOBAHUS (PUBUUYECKUX CUCTEM; ®* METOIbI
(bopManM30BaHHOTO ONHMCAHUS (PU3UIECKUX CUCTEM, B
TOM 4HCJIE CPEICTBAMHM MATEMATHYECKOIO U
KOMIIBIOTEPHOTO MOJIEITUPOBAHHS.

6

4

4

21

Kunemarnka. OCHOBHBIE KHHEMATHIECKUE
XapaKTepUCTUKH JIBUXKEHUS: ITyTh, IEpEMEIIEHUE,
CKOpOCTb U yCKOpeHune. HopMmanbHoe U TaHreHIIMaIbHOE
yckopenue. KuHemaTuka BpaaTesbHOTO ABUKEHUS:
YTIIOBasi CKOPOCTh U YTIIOBOE YCKOPEHHE, UX CBSI3b C
ITMHEWHOW CKOPOCThIO U yCKOpeHHeM. /[nHamuka
[MOCTYIATEILHOTO IBIKEeHUS. HepIuanbHbIe CUCTEMBI
oTcuera U nepBbld 3ak0H HeroTona. Bropoii 3akoH
Herorona. Macca, nMnyJsibc, cuiia. Y paBHEHUE ABUKEHHUS
MaTepualbHON TOukH. TpeTuil 3akoH HploTOHA U 3aKOH
COXpaHEHUsI UMITYJIbCca. 3aKOH BCEMUPHOTO TATOTCHMUSI.
Cunbl TpeHus. [[lnHaMuka BpamaTeabHOTO ABUKEHUS.
MOMEHT UMITYJIbCa MaTEPUATILHON TOYKH U
MEXaHHUYECKON cucTeMbl. MOMEHT CHIIBI. Y paBHEHHE
MOMEHTOB. 3aKOH COXpaHeHHUs] MOMEHTA UMITYJIbCa
MexaHn4ueckor cucteMbl. OCHOBHOE ypaBHEHHE
IMHAMUKH BPAIATEIbHOTO IBUKEHHUS TBEPAOTO TEJa C
3aKperIeHHOH OCbhio BpallleHusa. MOMEHT UMITyJIbca
tena. Moment unepuuu. Teopema IllTelinepa.
Kunetnueckas 3Heprusi BpallaloIerocst TBEpAOro Tea.
Oneprusi. PaboTta cuibl U TOTeHIIUANLHAS YHEPTHUSL.
KoHcepBaTHBHBIE 1 HEKOHCEpBATHBHBIC CUJIbL. PaboTa n
KHHETHYECKasi SHEPTHsl. 3aKOH COXpaHEeHHS TTOJTHOM
MEXaHUYECKOW SHEPTHH B MOJIE€ MOTEHIIUATBHBIX CHIL.
PensituBrcTCcKas Mexanuka. [[puHINIT OTHOCUTEIBHOCTH
u nipeoOpazoBanus ["anmies. HemHBapuaHTHOCTD
PJIEKTPOMArHUTHBIX SIBIIGHUM OTHOCUTEIBHO
npeoOpazoBanuii ['amunes. [locTynaTel cienuansHOM
Teopuu oTHocuTenbHOocTH (CTO) DitHmTeliHa.
OTHOCUTENBHOCTh OJTHOBpeMeHHOCTH. [lapamokchl
PESITUBUCTCKON KNHEMATHUKH: COKpAIlEHUE TITUHBI U
3aMeJieHue BpeMEHH B IBMDXKYIIUXCSI CHCTEMAax OTCUETa.

Koiebanust 1 BOJIHBI

21

Konebanus. AMIIIUTY A, 4acToTa U (asza KosebaHus.
Cnoxenue konebanuit: Ouenus, urypsl Jluccaxy.
Jlunamuka koneOanuii. neanbHblil rapMOHUYECKUI
OCLMJUIATOP. Y paBHEHHUE UCAIEHOTO OCIIHIUISITOPA U €T0
pemienue. CBOOOIHBIE 3aTyXaloUIe KoiaeOaHus
OCLIMJUIATOpPA C NMOTEPSAMU. BrIHYKIeHHbIE KOJIeOaHNsI.
Pesonanc. Bonnel. BonHoBoe aemxenue. Ilnockas
rapMOHHUYECKasi BOJIHBI. J{JI1HA BOJIHBI, BOJIHOBOE




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

q1CII0, (Pa3oBast CKOPOCTh. Y PaBHEHHE BOJHBI.
OpnHOMEpHOE BOJIHOBOE YpaBHEHHE. YIPYTHe BOJIHBL.

MOJ'IeKYJIﬂpHO-KI/IHeTI/I'-IQCKaH TCOopuU-. TCpMOI[I/IHaMI/IKa.
DIeMEHTHI MEXaHUKH CIUIONIHBIX cpen.

21

deHOMEHOIoOTHYeCKast TEPMOIMHAMUKA.
TepMonrHaMUYEeCKOE paBHOBECHE U TEMIIEpaTypa.
HyneBoe Hayano TepMOAMHAMUKHA. DMIUpUYECKast
TemrepaTtypHas mkana. O6paTumbie 1 HEOOpaTHUMBbIE
npouecchl. MoleKyIsIpHO-KMHETHYECKAast TEOpHsl.
JlaBnenue raza ¢ Touku 3penuss MKT. TemnoeMkocTs 1
YHCIIO CTENIeHeH cBOOOIbI MOJIEKYJI ra3a. Pacnpenenenue
MaxkcBeiia Juisi MOAYJIS U MTPOEKIHI CKOPOCTH MOJIEKYIT
W/I€TBHOTO Ta3a. DKCIePUMEHTaIbHOE 000CHOBaHHE
pacnipenenenns Makcpeiuta. Pacipenenenne bonsimana
1 OapoMmeTprueckas popMyiia. DJIeMEHThI PU3NICCKOM
KUHETUKU. SIBnenus nepenoca. Auddysus,
TEIUIONPOBOIHOCTh, BHYTPEHHEE TpeHue. bpoyHoBckoe
nBrkeHue. [lepBoe Hayano TepMOJMHAMUKH.
TemmoeMkocTs. YpaBHeHHe Maitepa. M3oxopuyeckuid,
N300apUYeCKUiA, N30TEPMHUCCKUH, aTnabaTHICCKHA
MPOIIECCH B HICATBHBIX Ta3ax. [IpeoOpa3oBanue
TEIUIOTHI B MexaHu4eckyto paboty. Lluka KapHo u ero
KO2(D(PUITCHT MOIE3HOTO JACUCTBUS. DHTPOITHSI.
DJIEMEHTHI MEXaHUKH CIUIOLIHBIX cpea. Ob1ue cBoicTBa
bKUIKocTel 1 ra3oB. MeansHo ynpyroe Teno. Ynpyrue
HanpsokeHus 1 aegopmanuu. 3akoH I'yka. Moaynb
FOnra, momyns cnBura, koagunueHt [lyaccona.

Onexktpocratuka. [TocTOSIHHBIN TOK

21

DIIEKTPUUYECKOE 110JIE B BaKyyMe. 3akoH KyioHa.
HanpsokeHHOCTB M MOTEHIIUAN 3IEKTPOCTaTUIECKOTO
nosisi. Teopema ["aycca B unTerpanbHoi popme
[IpoBOHMKHM B 3JIEKTpUUECKOM ToJje. PaBHoBecue
3aps0B B IPOBOJIHUKE. DKBUIIOTEHIIMATIbHbBIE
[OBEPXHOCTH U CUJIOBBIE JIMHUHU AJIEKTPOCTATHUECKOTO
10JIs1 MEXKY IIPOBOJHUKAMHU. DJIEKTPOCTaTUYECKAS
3amuTa. EMKOCTh MPOBOJHUKOB M KOH/IEHCATOPOB.
DHEprus 3apsKEHHOT0 KOHIeHcaTopa. JU3IeKTpUKY B
FJIIEKTPUUECKOM I0JI€. DIEKTPUUECKOE M0JI€ TUTIOIS.
JIMroIb BO BHEIIHEM 3JIEKTPHYECKOM II0JIE.
[Tonspuszanust 1u3IeKTpUKoB. OpHUEHTAMOHHBIN U
nedopMalMOHHBIA MEXaHU3MBbI NoJsipu3anuu. Bextop
RIIEKTPUYECKOI0 CMELLEHHS 3JIEKTPUIECKON HHAYKLIUY.
JlndnexTpuueckas IpOHUIIAEMOCTh BELIECTBA.
DJNEeKTpUYECKOE NOJIE B OJHOPOJHOM JAUIIEKTPUKE.
[locTostHHBIN AyekTpuyecKkuil ToK. Cuila U TNIOTHOCTD
TOKa. Y paBHEHHE HEMPEPHIBHOCTHU AJISl TUIOTHOCTH TOKA.
3akon OMma B MHTErpaibHON U U depeHInanbHON
dhopmax. 3akon [[xoyns-Jlenna.




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM

BHCAYJUTOPHBIX
3aHSATHH 110 BUJaM

B Hacax

JI

JIP

I13

CPC

DNEeKTPOABIIKYIIAs CHJIa HCTOYHHUKA TOKa. [IpaBuiia
Kupxroda.

UTOI'O no 1-my cemectpy

24

18

16

84

2-i1 cemecTp

MarsaetusM. DIeKTPOMArHUTHAs WHAYKIHUS.
DJIEKTPOMArHUTHBIE KOJICOaHMs

21

MarauroctaTuka. MarauTHOE B3aMOICHCTBHE
[MOCTOSTHHBIX TOKOB. BEKTOp MarHUTHOW WHAYKITUH.
3axkon Amnepa. Cuna Jlopenna. /[Buxenue 3apsoB B
PIEKTPUYECKUX M MAarHUTHBIX MOJISAX. 3aK0H bro-
Cagapa-Jlarmtaca. 3akoH MOJHOTO TOKa. MarHUTHOE MoJie
B BelllecTBe. MarHUTHOE I10JI€ U MAarHUTHBIN TUITOJILHBIN
MOMEHT KpYroBoro Toka. HamarunueHvne MarHeTUKOB.
HarmnpsikeHHOCTh MarHUTHOTO TOJIsl. MarHuTHas
MPOHUIIAEMOCTh. Kitaccudukams MarHeTHKOB.
['ucrepesuc B heppomMarHeTrkax. IICKTPOMarHUTHAS
WHIYKIUSA. OEHOMEHOIOTHS 3JIEKTPOMATrHUTHON
nHayknun. 1Ipasmino Jlenna. YpasaeHue
PJIEKTPOMArHUTHON MHIYKIMH. CaMOUHIYKITHSL.
NHIyKTUBHOCTD COJIEHOUAA. DHEPTUsl MAarHUTHOTO MOJIS.
DIIeKTpOMAarHuTHbBIE KoeOanus. ['apMoHnvecKue
KOoJIeOaHMs B KOHTYpE. DHEPreTHYECKUE TIPOIECCHI B
KoHType. BoiHOBOE conpoTuBieHue. 3aTyxaromye
KosieOaHus B KOHType. PeakTuBHBIE (EMKOCTHOE U
WHIYKTABHOE) COTIPOTUBIICHHSI. XapaKTEPUCTHKHI
3aryxaHus. BelHyXJIeHHbIE KOJeOaHus B
ocjae0BaTeILHOM KOHTYpe. Pe3onanc. PesoHancHbIe
KpUBBIE T4 3apsifa, HAPSKEHUS U TOKa. Y paBHEHUS
Maxkcsenna. Cucrema ypaBHeHH MakcBesuia B
WHTErpanbHON opMe U GU3HUECKHUI CMBICT BXOSIINX B
HEE YpaBHECHUII.

BoaHoBas ontuka

21

OnexkTpomarHuTHbIE BOJHEL. [Tnockue u chepuueckue
3JIEKTPOMAarHuTHbIE BOJIHBIL. [lonspuzanus BoH.
WuTepdepennns. MaTepdepeHInoHHOE MOIe OT IBYX
To4YeUHbIX HcTOUHUKOB. OnbIT FOHTra. MHTEepdhepomeTp
Maiikenbcona. UntepdepeHiys B TOHKHX
rienkax.Judpakuus. [punmun oitrenca-dpenens.
Judpakius OpeHesns Ha MPOCTSHIIUX Mperpaaax.
udpakmus Opaynrodepa. Judpakimonnas pemeTka
KaK crieKTpasibHbIi pudop. [Tomspuzanus. ®opma u
CTEreHb MOJIAPU3AINA MOHOXPOMATHYECKHUX BOJIH.
[lony4yeHue 1 aHaNU3 TUHEHHO-TIOJISIPU30BAHHOTO CBETA.
JIuneiinoe nBynyuenpenomienue. [lornomenue u
nucrepcus BoJIH. @EHOMEHOJIOTUS OTJIOLEHUS U
TMCIIEPCUH CBETA.

KBanToBas orrrrka

21

KBaHTOBBIE CBOMCTBA AIEKTPOMArHUTHOTO U3JTYUYEHUSI.
Wznyuyenue Harpetbix Te. CrnekTpaibHble
XapaKTEePUCTUKH TEIIOBOTO U3IyYEHUs. 3aKOHbI

10



O0BeM

q O06beM ayTUTOPHBIX BHEAYIUTOPHBIX
AaNMEHOBaHUE PA3JICIIOB JIUCIUIUIMHBI C KPATKUM 3AHSATHIA 10 BHIAM B YacaX |3aHsTHi 10 BHIAM
COJZIEPIKaHUEM B qacax
JI JIP 13 CPC
Kupxroda, Credana-bonsumana n Buna. AGcomroTHO
uepHoe Teno. Popmyna Penes-/[xuHca u
«ynbTpaduoneroBas katactpoda». 'unoresa [Tnanka.
KBaHToBOE 00BSICHEHHE 3aKOHOB TEIIJIOBOTO M3TYUYECHHUS.
KopnyckynsapHO-BOTHOBOM Ayanu3M cBeTa. [{aBienue
cBeta. 3pdexr Kommnrona.
®duszrka aToMoB U siiep. Pusnyeckas KapTHHA MUPA 6 0 4 21

[InanerapHas Mozens aroma. Moznens aroma ToMcoHa.
OmnsiTel Pe3epdopaa mo paccessHuro anbha-4acTHil.

Sl mepHas MoJiens aToMa. DMIUPUIECKUE
3aKOHOMEPHOCTH B aTOMHBIX criekTpax. @opmyna
bansmepa. KBantoBasa mexanuka. [' unoresa ne bpoiimns.
OmnbiThl [pBuccona u Jxxepmepa. Jndpaxmms
MuKpouacThll. [IpuHImn HeonpeaeneHHOCTH
["eiizenOepra. BoimHoOBast GyHKINS, €€ CTATUCTHICCKAN
CMBICJI U YCIIOBUSI, KOTOPBIM OHa JOJIKHA
yaoBieTBopsTh. YpaBHenue Llpenunrepa. Ksanrosas
JacTHIla B OJTHOMEPHOM MOTEHIIUAbHOU sMe. KBaHTOBO-
MEXaHH4eCKoe onucaHue aToMoB. CTallnoHapHOE
ypaBHeHue llIpenunrepa s aToMa BO10poaa.
BonHoBbIe (hyHKIIMM U KBaHTOBBIE uncia. [IpaBuia
0TOOpa /17151 KBAaHTOBBIX IEepexo0B. OnTudeckue
KBaHTOBBIC TeHepaTopbl. CIOHTaHHOE U
WHIYLIMPOBaHHOE U3y4yeHue. IHBepcHOe 3aceneHue
YpPOBHEH akTUBHOU cpeibl. OCHOBHBIE KOMITOHEHTHI
nazepa. YcllOBUE YCUIIEHUS U T€HEpaLlUU CBETA.
Oco0eHHOCTH J1a3epHOro u3inydeHus. OCHOBHbIE TUITBI
na3epoB U UX npuMeHeHre. OCHOBBI (PU3UKH aTOMHOTO
a1pa. CocTaB aTOMHOTO siipa. XapaKTepUCTHKY siipa:
3apsijl, Macca, YHEPTHsl CBS3U HYKJIOHOB.
PannoakTBHOCTE. BUJIBI M 3aKOHBI PaIMOAKTHBHOTO
n3nyuenus. SAnepueie peakuun. lenenue anep. Cunres
sinep. JerektupoBanue sigepHbIx u3nydenuil. [lonstue o
TO3UMETPHUH U 3aIIUTE. DJIEMEHTAapHbIE YACTHLIBI.
@yH1aMEHTaJIbHbIE B3aUMOIECUCTBUS U OCHOBHBIE
KJIACChl JIEMEHTAPHBIX YaCTHILl. YacTHIIbI U
aHTH4yacTULbI. JlenToHs! U axpoHsl. KBapku.
Onektpocnadoe B3anMoeiicTBue. Ousnueckas KapTHHA
Mupa. OCOOEHHOCTH KJIACCUYECKOH, HEKJIACCHUECKOH 1
MOCTHEKJIACCHYECKON (pr3uKH. MeTo0TI0THs
COBpPEMEHHBIX HAyYHO-HCCIIEA0BATEIbCKUX MIPOrpamMM B
o0nactu ¢puznuku. OCHOBHBIE JOCTHKEHUS U TIPOOIEMBI
cyObsepHol pu3uku. [TonbITkM 00beTUHEHUS
(byHIaMEHTaIbHBIX B3aUMOJCHCTBHI U CO3/1aHUS
«reopuu Bcero». CoBpeMeHHbIE KOCMOJIOTHYECKUE
MpeCTaBIeHUs. VI3MEHEHNs B TEXHUKE U TEXHOJOTUAX
KaK CIIe/ICTBUE HAYYHBIX JOCTH)KCHUH B 00JIaCTH
¢buznkn. Ousndeckas KapTHHA MUApa Kak Guirocodekas
kateropus. [lapanurma HeioToHa 1 3BOTIOIIMOHHAS
rnapaaurma.
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O0BeM
O0BeM ayTUTOPHBIX BHEAyIUTOPHBIX
HaunmMeHoBaHUe pa3/ieioB TUCIUIUIUHBI C KPATKUM SAHSTHI [0 BIIAM B 4acax |3aHsTiii 1o BIIaM
cojiepKaHuEM B qacax
JI JIP I13 CPC
HNTOI'O no 2-my cemecTpy 24 18 16 84
NTOI'O o nucLuruinye 48 36 32 168

Temaruka IMPUMCPHBIX IIPAKTHYCCKUX 3aHATUH

HN;'; HanMeHOoBaHHe TeMbI IPAKTHYECKOT0 (CEMHUHAPCKOI0) 3aHATHS
1  [KuHemaruka mocTynaTeabHOro U BpalaTeIbHOrO JBMXKEHUH.
2 |duHamMuKa MOCTYNaTenbHOTo ABMXeHUs. 3akoHbl HbroToHA.
3 |unamuka BpamateabHOro ABMKEHUS. MOMEHT cuiibl. MOMEHT uHepuuu. MOMEHT UMITyJIbCa.
4  [Pabota. MomHOCT. DHEprHs.
5  |KonebGanus u BOJIHBI. MasTHUKU.
6  |MonekynsipHO-KMHETHYECKAasl TEOPUS U TEPMOJIUHAMHUKA.
7  |Omektpocraruka. 3akoH Kymnona. [Tpunamun cynepnozuruu. Teopema ["aycca.
8  [[locrosiHHBIM TOK. 3akoHbl OMa u JIkoyins-Jlenna. [IpaBuna Kupxrodga.
9  |MarautHoe moJie B BakyyMe. 3akoH buo-Casapa-Jlannaca. 3akon Amnepa. Cuiia jopeHna.
10 |MaruautHoe noJie B BewecTBe. Hanpspk€EHHOCT, MArHUTHOTO 110J1sl. MarHUTHasi IPOHULAEMOCTb.
11 |DnekTpomMarHUTHBIE KOJeOaHusI. DHEPTHSI MAarHUTHOTO TOJISL.
12 |DnexkTpoMarHuTHbIE BoJHBL. ['eomeTpudeckas ontuka. MaTepdepenius.
13 |dudpakuus. [Tonspuzanus.
14 |TenoBoe uznyuenue. @oroapdext. pdext Komnrona. [laBnenue cpera.
15 |KBanTOBOMEXaHMYeCKoe onucanue aroma. [loTenimansaas ssma. TyHHETbHBIN 3D HEKT.
16 |3akoH paaMOaKTUBHOIO pacnaja. SnepHble peakuu.

Tematuka MpUMEPHBIX JTa00PATOPHBIX pabOT

Ne .
- HaumeHnoBanue TeMbl 1a00paTOpPHOIi padoThI
1  |Onpenenenue o6bEma TBEPAOTO TENa
2 |Omnpenenenue ko3¢hdULUEHTa JUHAMUYECKON BsI3KOCTH MeTozioM CTokca
3 |OnpeaeneHue ri1aBHOrO MOMEHTA HHEPLIUU IUHAMUYECKUM METOJIOM Ha IIpUMepe MasTHUKA
O06epOeka
4  |OnpeneneHue TIIaBHOTO MOMEHTA MHEPIMHU Tela MPOu3BoIbHOM Gopmbl. KonebaTenpHbIi MeTO
5  |OmpeneneHue yCKOPEHUsI CBOOOAHOTO MaJAEHHs C TOMOIIbI0 000POTHOTO MasiTHUKA

12



HanMeHoBaHue TeMbl J1a00pPaTOPHOIl padoThI

6  |Ompenenenne XapakKTepUCTUK CBOOOIHBIX KOJIEOaHMIA

7  |MccenoBaHHE 3IEKTPOCTATHUECKUX TOJIEH

8  |Onpenenenne IJIC nucTtouHrKa TOKa

9  [['pamyupoBka TepMomapbl

10 OHpe,I[eJ'ICHI/IC HUHAYKIUW MarouTHOTO ITOJISA B 3a30p¢C Mal"HI/ITOZ)JIeKTpI/I‘ICCKOﬁ CHUCTCMbI an6opa

11 |M3y4yeHue SIBICHUS THCTEPE3HCa C TIOMOIIBIO AIIEKTPOHHOTO OcIHuIorpada

12 |bunpusma Openens

13 |OnpeneneHue nokasaress IPeTOMICHHS TBEPIBIX TEJ C MTOMOIIBIO MUKPOCKOIIA

14 |Onpenenenue JUIMHBI BOJIHBI CBETA C TIOMOMIBIO JH(PPAKIIMOHHON peIIeTKH

15 |Onpenenenne cTeneHU MOISPU3AINY JIa3epHOTO Jdyda. MccnenoBanue 3akoHa Maroca 1 3akoHa
bprocrepa

16 |MccaemoBanue (hOTOIIEMEHTOB

17 |Onpenenenue nocrossHHoi Ctedana-bonbiiMana ¢ MOMOIIBIO TUPOMETPA C UCUE3AIOIICH HUTHIO

18 |Onpenenenne noctostHHOM [Tnanka

5. Opranu3zanoHHO-NeAaroru4ecKue ycjaoBus

5.1. O6pa3oBaTe/ibHbIEe TEXHOJOIMH, HCIOJIb3yeMble 1 GopMUPOBaAHMS
KOMIIeTeHIIU I

[TpoBeaeHME NEKIIMOHHBIX 3aHITHIA M0 AUCIMILIMHE OCHOBBIBACTCS HA aKTHBHOM MeETOj]ie 0Oy4eHWs,
[P KOTOPOM y4alllhecs HE MACCUBHBIC CIyIIAaTeNH, a aKTHBHBIC YYACTHHUKHU 3aHSATHS, OTBEYAIOIINE Ha
BOIPOCHI TpernojiaBarensi. Bompockl mpenogaBaTensi HalEleHbl Ha aKTUBHU3AIUIO TPOIECCOB YCBOEHUS
MaTepuasa, a TakKe Ha pa3BUTHE JIOTMUECKOro MblieHus. [IpernogaBaTens 3apaHee HaMe4aeT CIUCOK
BOHpOCOB, CTI/IMYJ'II/Ipy}OHII/IX aACCOUATUBHOC MBIINUJICHUC U yCTaHOBJ'IeHI/Ie CBH3€I71 C paHee OCBOCHHBIM
MaTEepPUAIIOM.

[IpakTnueckne 3aHATHS TPOBOJATCS HAa OCHOBE peallM3allMk MeToja OOyYeHHs JICHCTBHEM:
onpeAensoTcs mpobaemMuble o0nacti, popmupyrores rpynnsl. [Ipu npoBeneHUU NPAaKTUYECKUX 3aHATHI
MpEeCIEaYIOTCA CIEAYIONINE LEeNU: TPUMEHEHNE 3HAHUN OTAENBHBIX AUCIUIUINH U KPEATUBHBIX METO/OB
TUTSL peIieHus] IPOoOJIeM M NIPHUTHS PEIICHUH; 0TpaboTKa y 00y4aronIMXxcsi HaBbIKOB KOMaHIHOW paboTHl,
MEXJIMYHOCTHBIX KOMMYHHUKAIIMA W Pa3BUTHE JIMJIEPCKUX KA4YECTB; 3aKPEIUICHHE OCHOB TEOPETHUUYECKHX
3HAHUH.

[IpoBenenne n1abOpaTOPHBIX 3aHATHII OCHOBBIBAETCS HA HMHTEPAKTUBHOM METOJI€ OOYYEHHS, NpH
KOTOPOM 00y4Yaromuecs: B3auMOICHCTBYIOT HE TOJIBKO C MPEToaaBareieM, Ho U Apyr ¢ apyrom. [Ipu stom
I[OMI/IHI/IpyeT AKTUBHOCTH yqamnxcsl B Hpouecce 06yqu1/131. MCCTO HpeHOHaBaTCHH B I/IHTCpaKTI/IBHBIX
3aHATUAX CBOAUTCSA K HaHpaBHCHI/IIO NCATCIBbHOCTHU o6yqa}oumxc;1 Ha JOCTHUXKXCHUC L[CJIGI;'I 3aHATHA.

[Tpu mpoBeneHnn y4eOHBIX 3aHATHH UCIIOJIB3YIOTCS MHTEPAKTUBHBIC JICKITUH, TPYTIIOBBIE JUCKYCCHH,
POJIEBBIE UTPHI, TPEHUHTH U aHAJN3 CUTYallMii U UIMUTAIIMOHHBIX MOJICTICH.
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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. 9-¢ u31., crep. Mocksa : Akanemust, 2014. 720 c. 58,5 yci. neu. I

12

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 : HayuHO-UH(OPMAIIMOHHBIH KypHasl. Mocksa : B mupe
Hayku, 1983-1993, 2003 - .

VYcnexu ¢pusndeckux Hayk : kypHai. Mocksa : PAH : @us. un-1, 1918 - .

2.3. HopMaTUBHO-TeXHHMYECKHNE U3TAHUS

He HCIIOJIB3YCTCA

3. MeToauueckue YKazaHud AJd CTYACHTOB 110 OCBOCHUIO JTUCIHUIIJIMHBI

Huxynun W. J1., ®aiizpaxmanosa M. C. MexaHuka, MOJICKyJIspHas (QU3nKa
1 TepMoinHamuka. HaydHno-uccienoBarenbckast paborta: CTpyKTypa,
coJepKaHue, METOIMKA BBIITOJHEHUS ;| y4eOHO-METOMUECKOE TOCOOHeE.
[lepms : [THUITY, 2019. 103 c. 6,75 ycu. ney. I

4. YueOHO-MeTOAHYECKOE 00ecneYeHHe CAMOCTONITeIbHOI PadoThI CTy/AeHTa
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1 3BepeB O. M., [lepmunoB A. B. CoopHuK 3a1a4 1o ¢pusuke : yueOHoe 88
rmocobue. Ilepms : [THUITY, 2017. 470 c. 29,5 ycu. nied. 1.
2 3BepeB O. M., [lepmunoB A. B., Bapkos 0. A. CoopHuk 3ama4 1mo oomeit 73
¢usuke : yuebHoe nocodue. 2-e u3f., ucnp. u poi. Ilepms : ITHUITY,
2019. 517 c. 32,5 ycu. ned. .
6.2. JekTpOHHAs yueOHO-MeToAN4YecKasi JJuTeparypa
HocTynHoCTh

Bun nuteparypsl

Hanmenosanune
pa3paboTKu

Ccblika Ha
HH(pOPMAITMOHHBIN pecypc

(cetp MuTEpHeT /
JIOKaJIbHAs CETh;
ABTOPU30BaHHBIH /
CBOOOHBIN JOCTYI)

JlononHuTENBHAS
nuTepaTypa

AxynoBa 1O. B., I'epoaumyc H. A.,
CrapukoB E. U. Konebanus u
BOJIHBL. OnTHKa. ATOMHAs (hr3HKa
Hoocubupck : CI'VIIC, 2023.

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

JIOKaJlIbHAas CETh;
aBTOPU30BaHHBIN
JIOCTYTI

[ononnutensHast |Borunos I'.H., Ilepmunos A.B. https://elib.pstu.ru/Record/R |nokanbHas cetTsb;
nTeparypa ®uzuka. [lepme: III'TY, 2008 UPSTUbooks130432 aBTOPHU30BaHHBIM
OCTYTI
Jlononuutenshas (['masosa JI. I1., Harxysxkesa P. X.,  |https:/elib.pstu.ru/Record/R |nokanbHas ceTs;
nmuTeparypa Kpuns /. b. ®usnka. ULANRU-LAN-BOOK- aBTOPHU30BAHHBIN
DIIEKTPUYECTBO U MarHETU3M 339977 TOCTYTI
Cankr-IletepOypr : CIIGI'AY,
2023.
Mertonnueckne  [MEXAHUWKA: meron. ykazanus k  |https://pstu.ru/titlel/faculties [cets MnTepher;

YKa3aHUs IS
CTYIEHTOB 110
OCBOCHUIO

MUCLIUIUINHEL

1abopaToOpHOMY ITPAKTUKYMY

/fpmm/of/?
sources=1&cid=70#:~:text=
1.-,%D0%9C%D0%95%
D0%A5%D0%90%D0%
9D%D0%98%D0%9A%
D0%90,-%3 A%20%D0%
BC%D0%B5%D1%82%
D0%BE%D0%B4.%20%
D1%83%D0%BA%D0%
B0%D0%B7%D0%B0%
D0%BD%D0%B8%D1%
8F%20%D0%BA

CBOOOIHBIHN JOCTYI

MeTogu4ecKue
YKa3aHUs IS
CTYJIEHTOB TIO
OCBOCHUIO
TUCIIAIIINHEI

®dusnka. Onruka: METol. yKa3aHus
K 7a00paTOPHOMY NMPAKTUKYMY

https://pstu.ru/files/2/file/kaf
edra/fpmm/of/Fizika Optika
MU _v4 .pdf

ceTb MHTEpHET;
CBOOOIHBIN JOCTYM

MeToandecKkue
YKazaHUs It
CTYI[eHTOB 10
OCBOCHUIO

MU CIUTIIMHBI

SJIEKTPOMATHETU3M: meto.
yKa3aHHA K J1a00paToOpHOMY
[IPAKTUKYMY

https://pstu.ru/files/2/file/kaf
edra/fpmm/of/Elektromagnet
izm_01.pdf

ceTb MHTEPHET;
CBOOOIHBIN JOCTYI
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Bun nutepartypst

HaumenoBanue
pa3paboTKu

UH(pOpPMAIMOHHBIN pecype

HocTynHocTh
(cets UHTEpHET /
JIOKaJIbHAs CETh;

aBTOPH30BAHHBIN /
CBOOO/IHBIN JJOCTYTI)

CcrlIka Ha

YuebHo-
METOJUYECKOE
oOecrieyeHne
CaMOCTOSITEIbHONU
pabOTHI CTYJICHTOB

3BepeB O. M. COopHUK 33724 IO
¢usuke : yueobnoe nocobue / O. M.
3BepeB, A. B. IlepmuHoB. - [lepMmb:
W3n-so ITHUITY, 2017

https://elib.pstu.ru/Record/R |1okanpHas ceTs;
ULANRU-LAN-BOOK-

aBTOPU30BaHHBIN
JOCTYII

YuebHo-
METOJUYECKOE
obecrieyenune
CaMOCTOSITCIILHOMI
paboTHI CTYACHTOB

Kpacusaxos U. B., YToukun B. 10.,
bauesa H. 1O., I'epuen T. A. OGmias
¢du3uKa. DIEKTPUUECTBO U
MarHeTu3M: Ja0opaTOpHBIN
npaktukyM. [lepms: III'TY, 2024.

https://elib.pstu.ru/Record/R |1okanpHas ceTs;
UPSTUbooks272057

aBTOPU30BaHHBIN
JOCTYII

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

Buzg I[1O

Haumenosaunue [10

OnepaiimoHHbIE CUCTEMBI

Windows 10 (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
npouecca no JUCHUIINHE

Haumenosanue

Ccbuika Ha MTHPOPMALIMOHHBIN pecypc

ba3a nanueix Elsevier "Freedom Collection"

https://www.elsevier.com/

baza naHHBIX HAYYHOM 3JIEKTPOHHON OMOIMOTEKH https://elibrary.ru/
(eLIBRARY.RU)
Hayunas 6ubnmoteka [lepMckoro HalmoHaIbLHOTO https://elib.pstu.ru/

HNCCIICA0BATCIBbCKOTO MMOJIMTEXHUICCKOI'0O YHUBCPCUTETA

DIEeKTpOHHO-OnOmoTeueas cucrema Jlanb

https://e.lanbook.com/

OneKkTpoHHO-O0MOMoTeuHas cuctema IPRsmart

http://www.iprbookshop.ru/

Wudopmarmonnsie pecypebl Cetn Koncynprantllntoc

JIOKaJIbHas1 CCTh

16



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

17



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

Hanpasaenune moaroropkmu: 09.03.02 MndopmanrionHbIe CUCTEMBI U TEXHOJIOTUU

[Tepmsb 2024



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

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

KoHTposib ypOBHSI YCBOCHHBIX 3HAHWW, OCBOCHHBIX YMEHHH W TPHUOOPETCHHBIX
BJIQJICHUM OCYIIECTBISIETCS B pPaMKax TEKYIIETro, pyOeKHOTO U MPOMEKYTOYHOTO
KOHTPOJIS MpPU HM3YYEHUH TEOPETUUYECKOTO MaTepuaja U B XOJe JIabOpaTOpHBIX U
NPaKTUYECKUX 3aHATHH, a Takke Ha d3k3aMeHe H auddepeHIMpoBaHHOM 3adere.
HToroBoli OIIEHKOW JOCTHXCHHsSI PE3YyJIbTaTOB OOYUEHHUS TO IUCIHIUIMHE SIBIISETCS
NPOMEXYTOUHasl aTrTecTallisd B BHJE dK3aMeHa U JU((EepeHLHPOBAHHOTO 3ayera,
IPOBOJIUMAs C 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 MporeccoM  (OpMHUPOBAHUS
3aJlaHHBIX ~KOMIIETCHIIMA 00y4aeMmblX, TIOBBIICHHE MOTHBAIlMM K Yyuyebe W
npenlycMaTpUBaeT OILICHMBAaHUE XOJa OCBOCHHS TUCHUIUIMHBL. B cooTBeTcTBHM C
[TonoxeHnem O MPOBEACHUHM TEKYIIETO KOHTPOJISA YCIEBAEMOCTH W MPOMEKYTOUHOU
aTTECTAIlMM OOYYAIONIUXCS MO 00pa30BaTENIbHBIM IIPOrpaMMaM BBICIIETO 00pa30BaHMS
— TmporpammaMm OakanmaBpuaTa, cHenuanurera u wmaructpatypel B [THUITY
MPEAYCMOTPEHbl  CIEAYIOUIME BHABI M MEPUOJUYHOCTh TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTH O0YYarOIUXCS:

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

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

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



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

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

- KOHTPOJIb OCTATOYHBIX 3HAHUM.

2.1. Tekyuuii KOHTPOJIb YCBOCHHMSI MaTepHaJia

Texymuii KOHTpPOJIb yCBOEHUsI 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, MPAKTUUECKUX 3aHATUH U PYOESKHBIX KOHTPOJBHBIX paboT (mocie
U3YyYEHUS KaKJI0T0 MO y4eOHOU TUCUUTLTUHBI).

2.2.1. 3amuTa 1a00paTOPHBIX M NPAKTUYECKUX 3aHATHI

Bcero 3ammanupoano 10 nmaGoparopspix paboT u 14 mpakTUYECKUX 3aHSTHIM.
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 TPYIIONH CTYAEHTOB. THIOBBIC ITKajla U KPUTEPUHM OIICHKH INPHUBEICHHI B OOIIEH
gact ®OC 06pa3oBaTeIbHON MTPOTPAMMBI.

2.2.2. PyOe:xxHasi KOHTpPOJIbHAsi padoTa

Cornacao PIIJ] 3aruranmpoBano 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 PabOT U MOJOXKUTENIbHAsE MHTErpajibHasi OlLIEHKa 10 pe3yibTaraM
TEKYIIEro U pyOeKHOr0 KOHTPOJIS.



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

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

2.3.2. llIxayipl oneHUBAHNUSA Pe3yJIbTATOB 00yUeHUsI HA IK3aMeHe

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

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

3. Kpurepuu ouneHMBaHUSI YPOBHSI CPOPMHPOBAHHOCTH KOMIIOHEHTOB WU
KOMIIeTeH LM i

3.1. Ouenka ypoBHsi cGpOPpMHUPOBAHHOCTH KOMIIOHEHTOB KOMIIeTeHIIMii

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

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

3.2. OueHka ypoBHsi ¢(hOPMHUPOBAHHOCTH KOMIIeTEeH M

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

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

[Ipu dopMupoBaHWM HTOTOBOW OICHKA TPOMEXKYTOUYHON 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 ConepxaHnue Bolpoca Komnerenuus
Ilepememenue, Kakue BekTopa SBIAIOTCA KWHEMAaTUYECKUMHU OIIK-1,
CKOPOCTb, YCKOpEHUE XapaKTePUCTUKaMH MOCTYNATEIbHOIO JBUKEHUS? OIIK-3
4 Koopmunara Tena MeHsieTcs 1o 3aKoHy X = 2 + 3t + 0,5t OIIK-1,

Uemy paBHA CKOPOCTH (B M/C) B MOMEHT BpeMeHH 1 c. OIIK-3
JNEUCTBYIOLIEH HA HEE Yemy paBHa OBICTPOTA N3MEHEHUS UMITYJIbCA OIIK-1,
cuie MaTepHalbHON TOUKH? OTBET MPEICTABUTDH CIIOBAMH. OIIK-3
4 Haiigure kunetnueckyto 3Hepruio tena (B [[x) maccsl OIIK-1,
2 KT, IBUOKYILETOCS CO CKOPOCTBIO 2 M/C. OIIK-3
paboTe STOU CUIIBI Yemy paBHO U3MEHEHUE KHHETHYECKON SHEPTUH TeJa, OIIK-1,
€CJIM OHO TIPOUCXONT MO JIeHCTBHEM CHITbI F? OIlK-3
Pabota, sneprusi, Kaxkue pusnyeckre BeUUNHBI U3MEPSAIOTCS B OIIK-1,
TEMI0Ta Jixoymsax? OIIK-3
9 Mstark Maccoit 0,5 Kr magarouyi ¢ BBICOTHI S M 'y
3eMJIM UMeI CKOPOCTh 8 M/c. UeMy paBeH MOIYIb OIIK-1,
paGoOTHI cHITEI compoTHBIerHus Bo3xyxa? (g = 10 m/c?). OIIK-3
OTBET NpeACTaBUTh YUCIOM B J[XK.
3aBUCHUMOCTb KOOPAMHATHI KOJIEOIOLIErocs Tena oT
BpEMEHHU INpezcTaBiieHa rpaduKkoM Ha PUCYHKE.
X, CM
2 "
1 1 OIIK-1
4 1 2 3m5 ¢ ’
0 : — OIIK-3
AN/
2 .
Yemy paBeH nepuo kojiebanui (B ¢)?
CBOGOIHBIX YpaBHeHHE JBUKEHHS TAPMOHUYECKOTO OCIMILISTOPA
2
He3aTyXaloMX d’x
i wi-x=0 OIIK-1
CBOOOJIHBIX 3aTyXaOMMUX | §t2 = © ABIACTCSA M hepeHIHanbHbM ’
OIIK-3
BBIHYKICHHBIX ypaBHEHHEM KOJICOAHUH.
MPUHYAUTETBHBIX
I"apmonnueckue Kak naszpiBaetcs npoiuecc, Ipu KOTOPOM KOOpAUHATA OTIK-1
KojeOaHus MaTepuaIbHOW TOUYKU U3MEHSIETCA M0 3aKOHY CUHYca OIIK 3’
VI KOCHHYyca?
JInvHa BOJIHBI Kak Ha3piBaeTCsl paccTosiHuE, TPOXOIUMOE BOJIHOM 3a | OIIK-1,
Kosebanue? OIIK-3
4K CJI0 ABOraapo
nocTosiHHas bonbliMana
KonudectBo monekyn B 1 Mome BemiecTBa YUCIEHHO
yHHBEpCanbHas rasosas | o oo OIIK-1,
MOCTOSTHHAs p h OIIK-3
MOJISIpHAsi Macca
BEIIECTBA
TeMIepartypa
NMOCTOSIHHA
N3oTepMuuecknm Ha3bIBAETCs TPOLIECC, IIPU KOTOPOM .. . OIIK-1,
HET TeriooOMeHa ¢
. . OIIK-3
OKpYXKaroILLen cpeion
JIABJICHHE TIOCTOSIHHO




00BEM OCTOSIHEH

2 B wu30x0pHOM IIpolecce ¢ IOCTOSHHOM Maccou rasa OIK-1
TeMIiepaTypa yBenudmwiach B 2 pasa. . Bo ckonbko pas OHK-?;
YBEJIIMYWIOCH JAaBJICHUE Ta3a?

6 B nporiecce ¢ noctosHHON Maccoi ra3za o0beM OIK-1
YBEIMYMIICA B 2 pa3a, a JaBJICHUE YBEITUYMIOCH B 3 OHK-3’
pasza. Bo ckonpko pa3 yBenn4miach Temreparypa rasa?

100 [Tpu ymeHbIIeHnu oObeMa raza B 2 pasa JaBlicHHE
yBenmuamiock Ha 120 klla, a abconroTHas TeMieparypa OIIK-1,
Bo3pocia Ha 10%. Kakum Ob110 nepBOHaYaIBHOE OIlK-3
nasnenue. OTBET npeAcTaBuTh YrcyioM B klla.

AUIJIeKTPUYeCKast

NMPOHUIIAEMOCTH Cpe/ibl

CHJIa TOKa B cucreme CU 6e3pa3zmepHOit U3 MepedrcIeHHbIX OIIK-1,

HaIpsKEHHE sByIseTCs (pU3nuecKas BEIUYMHA ... OIIK-3

HaNpPsKEHHOCTD

AIEKTPUIECKOTO TTOJISI

HamnpsixeHHOCTB Kakas ¢usnyeckas BenuuuHa sBIsIETCS CUIIOBON OIK-1

AIEKTPUIECKOTO TIOJISI XapaKTEPUCTHKOMN AIIEKTPUUECKOTO OIS B OHK-3’
paccMaTpuBaeMoit Touke?

4 Bo ckonbko pa3 yBeNMUUTCS CHJIa BIIEKTPUUYECKOTO OIIK-1
B3aWMOJICHCTBUS MEXAY ABYMS TOUCYHBIMH 3apsiiaMH, OHK-3’
€CJIM PacCTOSIHUE MEXKTy HUMU YMEHBIIUTH B 2 paza?

12 Konnencaropst emkoctsimu 20 u 30 Mk® coeTMHEHBI OIIK-1
nocaenoBarenbHo. YeMy paBHa o0mias emkocth? OTBET OHK-B’
MIPEICTaBUTh YUCIOM B MKD.

2 K ucrounuky nuranusa ¢ 9J1C 12 B u BHyTpeHHUM
cornpoTuBiieHHeM 2 OM MOJKIIIOYECHA JTaMITOYKa OIIK-1,
conpotusiienreM 4 Om. Yemy paBHa cuja TOKa B Lienu? OIIK-3
OTBeT NpeaCTaBUTh YUCIIOM B A.

2 JIBa mpoBOHMKA C conpoTuBIeHUsAMH 12 u 18 Om
COeIMHEHBI MocneaoBareabHo. [lapamiensHo um OIK-1
MIPUCOEIMHEH POBOAHUK conpoTuBiieHrneM 20 Om. Ha OHK-B’
1enp nojaHo Hanpsbkenue 24 B. Uemy paBHa (B A) cuna
TOKa B Lienu?

Ha pucynke yka3aHbl TpaeKTOpPUU 3apsKEHHBIX YaCTHII,
UMEIOIINX OJIMHAKOBYIO CKOPOCTH U BJICTAIOLIUX B
OJIHOPOJHOE MarHWTHOE M0JIe, MePIECHANKYISIPHOE

. IUIOCKOCTH uepTexa. [lpu atoMm y wactuusl 1 3apsx ...

MOJI0KUTeJIbHbII y

paBeH Hymo B OIK-1,

OTPULIATENbHBIN Q OTIK-3

3HaK 3apsia ONpPEaeIUuThL +

HEJb3s

1 v 1- 3 4
UYemy paBHa cuina Amnepa (B H)aelicTByromnias Ha

1 MPOBOJIHUK JJIMHON 2 M 1O KOTOpPOMY TeueT Tok 10 A, OIIK-1,

€Clii OH HaxoauTcs B MaruuTHOM 1ojie 0,1 Ta? Yron OIIK-3

MCXKIY NPOBOJHUKOM U HHI[y’[(LIHCﬁ MAarauMTHOIO ITOJIA

6




30°.

Maxkcumym Urto Oyzaer HaOMOIAaThCS HA dKpaHe, €ClId Pa3HOCTh (a3 OIIK-1,
uHTephEPEHIUN JIBYX KOT€pEHTHBIX BOJIH paBHa 27 pan? OIIK-3
Wutepdepennus, Jliig cBeTa XapakTepHa KOPIYCKYJISIPHO-BOJIHOBAs OIIK-1
T PpaKIIHS, JIIBOMCTBEHHOCTEL CBOMCTB. Kakue siBiieHus OHK-3’
MOJISIpU3aLUs IPEJICTABIISIIOT BOJHOBBIE CBOICTBA CBETA.
MO3UTPOHBI
SJICKTPOHBI Kaxwe gactunsr HE Bxonmdar B coctas atoma? OIIK-1,
MIPOTOHBI OIIK-3
HEUTPOHBI
JledexT macchl Kaxk Ha3bIBaeTCs pa3HOCTh MEXY CYMMOW Macc
CBOOO/IHBIX HYKJIOHOB, COCTABJISIFOLIUX SIJIPO, U MacCOn OlIK-1,
anpa (AM=Z-m_ +(A=Z)-m —M,)? OIIK-3
DHeprus CBsI3U spa Kax  waspiBaeTcs  pabGorta, HeoOXxomumas s OIK-1
pacuieIuIeHHs s/Ipa Ha COCTABJISIFOIINE €r0 HYKJIOHBI 0e3 OHK-3’
COOOIICHNS UM KHHETHYECKON SHEpTUn?
CHJIBHOE,
DJICKTPOMATHHTHOE, HazoBure 4 Buna ¢yHgaMeHTalIbHBIX B3aUMOJICHCTBHIA. OTIK-1,
ciaboe u OIIK-3
I'PaBUTALIMOHHOE




