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

OIIK-1 N/d-lonk-1 [3Haer: 3HaeT (pyHIaMEHTaIbHbIC TecT

— OCHOBHBIE (PU3HYECKHE
SIBJICHUSI U OCHOBHBIC
3aKOHBI (PU3UKH, TPAHHIIBI
WX TIPUMEHUMOCTH,
BO3MOXHOCTH
UCIIOJIb30BaHHUS B
NPaKTUIECKUX
IIPHUIIOKCHHUAX

— METO/IbI PEIICHUS
bu3nyeckux 3a1ad,
COOTBETCT-BYIOIIHX
DIIEMEHTaM
npodeccuoHaIbHON
NeSITEIb-HOCTH

3aKOHBI IIPUPOJIBI U OCHOBHBIE
bu3HYecKue MaTeMaTHICCKHE
3aKOHBI U METOJIBI
HAKOIUICHHS, TIepe/lauu 1
00paboTku nHHOpMAITHH.




Kommerenmnus

Munexc
WHIUKATOpa

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

Nupukatop nOCTHKEHUS
KOMIETEHIUU, C KOTOPBIM
COOTHECEHBI TNIAHUPYEMbIC

pe3ynbTaThl O0y4YCHUS

CpenctBa
OLICHKHU

OIIK-1

N J1-2omk-1

YMEeT:

— aHATTM3UPOBATH U
OOBSICHATH IPUPOIHBIE
SIBIICHHSI U TEXHOTCHHBIC

A eKThI ¢ mo3uIHiA
(byHIaMEHTaIbHBIX
(buznyecKux
MpEICTAaBIICHHUI;

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

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

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

YMeeT IPUMEHATh
(hu3uUecKue 3aKOHbI U
MaTEeMaTHUYECKU METObI TS
pelieHus 3a1a4
TEOPETHUECKOTO U
MPUKJIATHOTO XapakTepa.

NunuBuayansH
o€ 3aJaHHe

OIIK-1

MJ1-3omk-1

BJIAJICET:

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

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

BirageeT HaBEIKAMH
HWCITOJIE30BAHNS 3HAHUI
(U3HUKY 1 MAaTEMATHUKH TIPH
PELICHUY MPAKTHYECKUX
3a7ad.

3ammura
nmabopaTopHOi
paboTHI




Kommerenmnus

Munexc
WHIUKATOpa

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

Nupukatop nOCTHKEHUS
KOMIETEHIUU, C KOTOPBIM
COOTHECEHBI TNIAHUPYEMbIC

pe3ynbTaThl O0y4YCHUS

CpenctBa
OLICHKHU

C MCIOJIb30BAHUEM TIPHU-
KIIQJJHBIX IIPOrpaMMHBIX
CpPE/CTB;

OI1K-2

WJI-1omk-2

3HAET:
— OCHOBHBIC (PU3NYECKHE
BEITUYHMHBI U (U3HUCCKHEC
KOHCTAHTBI, UX
OTIpE/ICTICHHUE, CMBICI,
CHIOCOOBI M €IMHUIIBI UX
W3MEpEHHS;

— OCHOBHBIE METO/IbI
(hU3UIECKOro MCCIIEIOBaHUS,
B TOM YHCTIE
(hyHIaMEHTaAIbHBIE
(bU3HYECKUE OTBITHI U UX
POJIb B pa3BUTHUN HAYKH;

— Ha3HAYCHUE W TTPHHIINTT
NeCTBUS BaXKHEUIITNX
¢dusnueckux npudbopoB u
00BEKTOB
MpoQeCCUOHATTLHOM

eI TeIbHOCTH, CPE/ICTB
U3MEPCHHUI U KOHTPOJIS

3HaeT OCHOBHBIC METOJIBI K
Cpe/ICTBa MPOBEACHUS
PKCIIEPUMEHTAIBHBIX
HCCIEN0BAHNN, CHCTEMBI
CTaHJIAPTHU3AINN U
cepTuduKanuu

Tect

OI1K-2

WJ1-2onk-2

yMeeT:
— YKa3bIBaTh, KAKHUE 3aKOHBI
OIMCBHIBAIOT JAHHOE SIBJIC-
HUe Wi YPPEKT, BBIACTATH
(usnyeckoe conepka-HUe B
NPUKIIaTHBIX 3371a4ax,
MPOBOJUTH OUCK U
CHCTEMAaTU3aIHIO
COOTBETCTBYIOIIEH
uHpOpMAITHH;

— paboTaTh ¢ mpudopaMu 1
00opynoBaHNEM, UCTIONH-
30BaTh pa3nuHbIC
METOJMKHU U3MEPEHUH,
00paboT-Ku U
WHTEPIPETALUU
HKCIIEPUMEHTATBHBIX
TTaHHBIX;

YMeeT BBIOMpATh CIIOCOOBI U
CpEeICTBa U3MEPEHUI U
[IPOBOAUTH
PKCIIEPUMEHTAIbHEIC
HCCIIEI0BaHMUS.

NunuBuayansH
o€ 3aJaHue

OIIK-2

WN/1-3omxk-2

BJIaJICET:

— HaBBbIKAMU MIPOBEICHUS
HAYYHO-TEXHUYIECKOTO IKC-
nepuMeHTa, 00paboTKH,
aHaJIM3a U HHTEPIPETHPO-
BaHUS €T0 PE3yJIbTaTOB;

— HaBBIKAMU TIOWCKA,
oTOOpa, CUCTEMATU3AIIHH,
aHaau3a U 0000IIeHUS
Hay4YHO-TEXHUYECKOU

Bianeer cmocobamu
00pabOTKH U MPEICTABICHUS
[OJTyYCHHBIX JAHHBIX U
OLICHKH TIOTPELIHOCTH
pE3yJIbTATOB U3MEPEHHUII.

3amura
mabopaTopHOi
paboThI




Nupukatop nOCTHKEHUS
Wunexc TLtanupyemeLe pesyIbTaThl KOMIIETEHLIUH, C KOTOPBIM Cpencrsa
Komnerennus iHMKaTOpA OOY9CHHS IO IMCLMIIIHHE | (oo o pyeMbIe OLEHKH
(3HaTs, yMeTE, BIaeTh) pe3ybTaThl 00yUeHUs
nHpOPMAaIUH, ee
UHTEPIPETAUU H
NPECTaBIICHUS B BUJIE
TEKCTOB, TAOJIUII, TPa(UKOB,
auarpamMm
3. O0bem u BUABI Y4eOHOIl padoThI
Pacnpenenenne
o Bcero 10 CEMECTPaM B yacax
Bun yuebHoit paboTsl
4acoB Howmep cemectpa
1 2
1. IIpoBenenne yueOHbBIX 3aHATUH (BKJIIOUAs IPOBEIC- 120 60 60
HUE TEKYIIIETO KOHTPOJISI YCIIEBAEMOCTH) B hopMe:
1.1. KonTakTHas ayauropHasi pabota, U3 HUX:
- texruu (JI) 48 24 24
- maboparopHusie paboTsl (JIP) 36 18 18
- IPaKTUYECKHUE 3aHATUS, CEMUHAPHI U (UITN) IpyTHe 32 16 16
BU/IBI 3aHATUI ceMuHapckoro tuma (I13)
- KOHTpOJIb camocTosiTenbHOoi paboThl (KCP) 4 2 2
- KOHTPOJIbHAs paboTa
1.2. CamocTtositenbHas padora ctynertoB (CPC) 168 84 84
2. IlpoMexxyTouHas aTTecTanus
DK3aMeH 36 36
JlnddepeHnmpoBaHHbIN 3a4eT 9 9
3auer
Kypcogoit mpoexrt (KIT)
Kypconas pa6ota (KP)
OO611ast TPy 10EMKOCTh AVCIUTUINHBI 324 180 144
4. Conepxxanue IMCUUIIMHBI
O6bem
OO0beM ayIUTOPHBIX BHEAYIUTOPHBIX

HaumenoBaHue pa3aenoB TUCIUTUIMHBI C KPAaTKUM
COJIEp)KAHUEM

3aHATHH 110 BUJAM B Jacax

3aHSITHH 110 BUJAM

B Hacax

1 | nap | m3

CPC

1-11 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

Kunematnka u JUHaMHUKa

6

4

4

21

Kunematuka. OCHOBHbIE KHHEMATHUYECKHE
XapaKTePUCTUKH JIBUKEHUS: ITyTh, IEpEMEIIEHUE,
CKOpOCTb U yCKOpeHHne. HopManbHOe U TaHTeHIIMaIbHOE
yckopenue. KnunemaTtuka BpalaTeabHOTO JBUKECHUS:
YIJI0Basi CKOPOCTh M YTJIOBOE YCKOPEHHUE, X CBS3b C
ITMHEHOW CKOPOCTHIO U yCKOpeHHeM. /[nHamuka
[MOCTYIATEIHLHOTO IBIKEeHNS. HepIuanbHbIe CUCTEMBI
oTcuera U nepsbiid 3ak0H Herorona. Bropoit 3akon
Hprorona. Macca, umMnysnbc, cuiia. Y paBHEHUE ABHIKESHUS
MaTepuaJbHON TOUKH. TpeTuil 3akoH HploTOHA U 3aKOH
COXpaHEHUsI UMITYJIbCA. 3aKOH BCEMUPHOTO TATOTECHMUS.
Cubl Tpenus.JluHaMuKa BpalaTeabHOro JBUKECHUS.
MOMEHT UMITyJIbca MaTepUaIbHON TOUKH U
MEXaHHUYECKON cucTeMbl. MOMEHT CHJIBI. Y paBHEHHE
MOMEHTOB. 3aKOH COXpaHeHHUs] MOMEHTA UMITYJIbCa
MexaHnueckoi cucteMbl. OCHOBHOE ypaBHEHHE
IMHAMUKH BpaIATEIbHOTO IBUKEHHUS TBEPAOrO TEJa C
3aKpEIIEHHOM OCh0 BpallleHHus. MOMEHT UMITyJIbCca
tena. MomeHt unepuuu. Teopema IllTelinepa.
Kunetnueckas sHeprusl Bpallaromerocsi TBEpJ0ro Tea.
OHeprus. PaboTa cuibl M MOTeHUMANbHAS SHEPTHSL.
KoHcepBaTuBHBIE U HEKOHCEPBATUBHBIE CUIIbL. PaboTa n
KHHETHYECKasi SHEPTHsl. 3aKOH COXpaHEeHHs TOTHOM
MEXaHUYECKOW SHEPTHH B MOJI€ MOTEHIUATBHBIX CHIL.
PensituBrcTCKas MexaHuka. [[pUHLINIT OTHOCUTEIBHOCTH
u nipeoOpazoBanus ["anmies. HenHBapuaHTHOCTD
2JIEKTPOMAarHUTHBIX SIBIEHUH OTHOCUTENBHO
npeoOpazoBanuii ['anunes. [locTynatel ciennansHOM
Teopun oTHocutensHOCTH (CTO) DitHmTelina.
OTHOCUTENBHOCTh OTHOBpEMEHHOCTHU. [lapagokchl
PETSITUBUCTCKON KNHEMATHUKH: COKpAIlEHUE IITUHBI U
3aMe/JieHue BpeMEHH B ABMXKYIIUXCSI CUCTEMax OTCUeTa.

Kosiebanus v BOJHBI

21

Konebanus. AMIIIUTY A, 4acToTa U (asza KosebaHus.
Crnoxenue koneGanuii: Ouenus, purypsi JInccaxy.
/[nnamuka xonebanuii. MneansHblii rapMOHUYECKHIA
OCITMILIATOP. YPaBHEHHUE HICATLHOTO OCIUIUISITOPA U €T0
pemerne. CBOOOHBIC 3aTyXaronue KoJieOaHus
OCIIMJUIATOPA C MOTEPSMHU. BBIHYKICHHBIE KOJICOAHNS.
Pe3onanc. Bomnsl. BonmnoBoe amkenue. Ilmockas
TapMOHHMYECKAsi BOJHBI. J{JTMHA BOJIHEI, BOJTHOBOE YHCIIO,
¢azoBas ckopocTh. YpaBHEHHE BOIHBL. OJHOMEPHOE
BOJTHOBOC ypaBHCHHE. YTIPYTHe BOJIHEI.

MoleKyIIpHO-KMHETHYECKas Teopus. TepMOoAMHAMUKA.
DIIEMEHTHI MEXaHUKH CILIOLIHBIX CPEL.

21

denoMeHOI0rnIecKas TEPMOJUHAMHUKA.




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

TepMoarHaMUYeCcKOe paBHOBECHE U TEMITEpaTypa.
HyneBoe Hayano TepMOAMHAMUKHA. DMIUpUYECKas
TeMriepaTypHas mkana. OOpaTumMbie 1 HEOOpaTUMBIC
nporuecchl. MoieKyIsIpHO-KMHETHYECKast TEOpHSl.
JlaBnenue raza c Touku 3penuss MKT. TemnoeMkocTs 1
YHCIIO0 CTENeHel cBOO0IbI MOJIeKY I ra3a. Pacnpenenenue
MakcBenia A1 MOyl M IPOEKIUHA CKOPOCTH MOJIEKYJT
WICaTFHOTO Ta3a. DKCIepUMEHTATbHOe 000CHOBaHUE
pacnipenenenns Makcpemuta. Pacipenenenne bonsiimana
1 OapoMeTprueckas popMyiia. DJIeMEHThI PU3NICCKOM
KUHETUKU. SIBnenus nepenoca. Auddysus,
TEIUIONPOBOIHOCTh, BHYTPeHHEE TpeHue. bpoyHoBckoe
nBrkeHue. [lepBoe Hayano TepMOIMHAMUKH.
TemmoeMkocTh. YpaBHeHHe Maitepa. M3oxopuyeckuid,
N300apUYECKUiA, N30TEPMHUUCCKUH, aTnabaTHIeCKIA
MPOIIECCH B HICATBHBIX Ta3ax. [IpeoOpa3oBanue
TEIUIOTHI B MexaHu4eckyto padboty. Lluka KapHo u ero
KO2()(PUITCHT MOIE3HOTO JCUCTBUS. DHTPOITHSI.
DJIEMEHTHI MEXaHUKH CIUIOLIHBIX cpea. Obiue cBoicTBa
bKUIKocTel 1 ra3oB. MneansHo ynpyroe teno. Yrpyrue
HanpspKkeHus 1 gegopmanuu. 3akoH I'yka. Moaynb
FOnra, momyne cnBura, koapunueHt [lyaccona.

OnekTpocTtaruka. [locTostHHBIN TOK

21

DIeKTpUUYECKOE 1ToJIe B BakyyMe. 3akoH KysoHa.
HanpsykeHHOCTh M MOTEHLINAN 3IEKTPOCTaTHYECKOIO
noJisi. Teopema ["aycca B mHTErpanbHON hopme
[IpoBOJIHMKH B 3JIeKTpUUecKoM noJje. PaBHoBecue
3apsA10B B IPOBOJHUKE. DKBUIIOTEHIMAIbHbBIE
[MOBEPXHOCTH U CUJIOBBIE JIMHUU 3JIEKTPOCTATUUECKOTO
MOJIst MEXKy TPOBOJHUKAMHU. DJIEKTPOCTaTUUECKAS
3amuTa. EMKOCTh IPOBOIHUKOB M KOHJIEHCATOPOB.
OHeprus 3apsLKEHHOr0 KOHJeHcaTopa. JJuanekTpuku B
IIEKTPUYECKOM I0JI€. DIEKTPUIECKOE MOJIE TUTIONIS.
/10116 BO BHEIITHEM JIEKTPUUYECKOM TIOJIE.
[Tonsspusanyst 1udeKTpuKoB. OpHUEHTAMOHHBIN U
nedopMaIMOHHBIN MEXaHU3MBI MOJsipu3anuu. Bextop
PJIEKTPUUECKOT0 CMEILLEHUS AIEKTPUUECKON HHAYKIUH.
[{nsnexTpuyeckasl IPOHULAEMOCTh BEILIECTBA.
DIEKTPUUYECKOE MOJIE€ B OJJHOPOJHOM JAUIIECKTPUKE.
[TocTrostHHBIN 25ekTpryecKuil Tok. Cria U INIOTHOCTh
TOKa. Y paBHEHHE HEMPEPBHIBHOCTU AJIS INIOTHOCTH TOKA.
3akoH OMa B HHTETPATBHON U 1u(PepeHInaTbHON
dopmax. 3akon J[xoyns-Jlenna. DneKTpoABIKYIIas
cria ucTouHuka Toka. [Ipaswmia Kupxrodga.

NTOI'O no 1-my cemecTtpy

24

18

16

84

2-ii cemecTp

MarunetusMm. DIEKTPOMarHUTHAsT UHTyKIIHSL.

21




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

NI PO R KOS PA5E R sanmo eiicTBHe

[MOCTOSTHHBIX TOKOB. BEKTOp MarHUTHON UHAYKITUU.
3akoH Amnepa. Cuina Jlopenna. JBuxeHue 3apsaoB B
PIICKTPUYECKUX U MATHUTHBIX MOJISIX. 3aKoH buo-
CaBapa-Jlamiaca. 3aKoH MOJTHOTO TOKa. MarHuTHOE TI0JIe
B BelllecTBE. MarHUTHOE T10JI€ 1 MAarHUTHBIA JUITOJbHBIN
MOMEHT KPYTroBOro Toka. HaMarHuuenre MarHeTHKOB.
HanpsikeHHOCT MarHUTHOTO MOJs. MarauTHas
MpoHHIIaeMOCTh. Kinaccudukamnuss MarHeTHKOB.
['ucTepesnc B peppomMarHeTnkax. DIEeKTPOMAarHUTHAS
WHIYKIUSL. DEHOMEHOIOTHS 3JIEKTPOMArHUTHOM
vHaykuu. [Ipasumno Jlenna. YpaBHeHue
DIEKTPOMAarHUTHOW UHAYKIIMU. CaMOUHAYKITHSI.
NHIyKTUBHOCTH COJIEHOM 1a. DHEPTHSI MATHUTHOTO TIOJISI.
DJeKTpOMarHUTHBIE KoJieOanus. [ apMoHnIecKne
Kosie0aHMs B KOHType. DHepreTHYeCcKUe MPOIEeCChl B
KOHType. BoiHOBOe conpoTuBieHue. 3aTyXarlye
Kosie0aHus B KOHType. PeakTuBHbBIE (EMKOCTHOE U
WHIYKTUBHOE) COMTPOTUBIICHUS. XapaKTEPUCTHKH
3aryxaHus. BeiHYyX)eHHBIC KOJIeOaHus B
mocJieIoBaTeIbHOM KOHTYpe. Pe3onanc. Pe3oHaHcHBIe
KpUBBIC JJIA 3aps/ia, HANPSDKEHUS U TOKa. Y paBHEHHSI
Makcsema. CucreMa ypaBHeHH MakcBesuia B
WHTETpaIbHON (hopMe U PU3UIECKHIA CMBICT BXOISIIUX B
HEe ypaBHEHU.

BomnoBast ontuka

21

DJIEKTpOMarHuTHEBIE BOJIHEL. [ltockue u chepuieckue
3JIEKTPOMAarHuTHbIE BOJIHBL. [lonsgpuzanus BoJH.
WnTepdepenuns. MaTepdepeHnonHoe nomie ot AByxX
ToueuHbIX ncTOUHUKOB. OmbIT FOHra. MHTepdepomeTp
Maiikenbcona. MaTepdepeHms B TOHKHX
ruienkax.Jndpaxuus. [puanun [roiirenca-Openes.
Jludpaxmus OpeHenss Ha IPOCTEHIINX Mperpaax.
J[udpaxuus Opaynrodepa. Judpakimonnas pemerka
Kak criekTpanbHblid mpudop. [Tonspuzanus. ®opma u
CTENEHb NOJIAPU3ALNA MOHOXPOMATHYECKHUX BOJIH.
[Tomyuenue U aHaJIN3 TUHEHHO-TIOIIPU30BAHHOTO CBETA.
JIuneitHoe nBymydenpenomienue. [lornomenne u
nucrepcus BoJaH. @eHOMEHOJIOrus OVIOIIEHUS U
TUCTIEPCUU CBETA.

KBaHnToBas onruka

21

KBaHTOBBIE CBOMCTBA JIEKTPOMAarHUTHOTO U3JTy4EHUS.
W3nyuenue HarpeTsix Ted. CrieKTpasbHbIe
XapaKTEPUCTUKH TEIIOBOTO U3ITy4eHUsI. 3aKOHbI
Kupxroda, Credana-bonapumana n Buna. AGcomroTHO
uepHoe Teno. Popmyna Penes-/xunca n
«ynbTpaduoneroBas katactpoda». ' unoresa [Tnanka.
KBaHToBOE 00BSICHEHHE 3aKOHOB TETIJIOBOTO M3TYUYECHHUS.
KopnyckynsapHO-BOTHOBOM Ayanu3M cBerta. [{aBrienue
cBeta. addext Komnrona.




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

Arrura aroMoR H-gaaen—DOurpuecrad KanTHHI MEDa
(NS FOMOB A PH3HUIEC & &

6

0

4

21

o7 I TVt

[InaneTapHas Mozenb aroma. Mojenb aroma ToMCoHa.
OmnsiTel Pe3epdopaa no paccessHuio anbha-yacTHil.
SnepHas Mogens aToma. DMIUPUUECKHE
3aKOHOMEPHOCTH B aTOMHBIX criekTpax. dopmyia
bansmepa. KBantoBasa mexanuka. [' unoresa ne bpoims.
OmnsiThl [IpBuccona u [Ixepmepa. Judpaxius
Mukpovactuil. [IpuHIMn HeonpeaeneHHOCTH
["eiizenOepra. BoixHoBast GyHKIMS, €€ CTATUCTHIECKUN
CMBICJI U YCJIOBUS, KOTOPBIM OHa JOJIKHA
yI0BIETBOPATh. Y paBHeHue [llpenunrepa. KsantoBas
yacTHIa B OJHOMEPHOM NOTEHUHAaIbHOU sime. KBaHTOBO-
MeXaHn4YecKoe onucanue aromoB. CranuoHapHoe
ypaBHeHue lllpenunrepa g aToMa BO10poaa.
BosHOBBIE (hyHKITMH 1 KBaHTOBBIC uncia. [IpaBuia
oTOOpa /711 KBAaHTOBBIX MEpexo10B. ONTHIECKHe
KBaHTOBBIEC reHepaTopbl. CIIOHTaHHOE U
WHIYLMPOBAaHHOE U3TyueHue. IHBepcHOe 3aceneHue
YpOBHEW akKTUBHOU cpefibl. OCHOBHBIE KOMITOHEHTHI
nazepa. YClIOBUE YCHIIEHUS U T€HEPALlUU CBETA.
Oco0eHHOCTH J1a3epHOro u3inydeHus. OCHOBHbIE TUIIBI
nasepoB U uxX npuMeHeHne. OCHOBBI (PU3UKH ATOMHOTO
s1pa. CocTaB aTOMHOTO si/ipa. XapaKTepUCTHKY siipa:
3apsl, Macca, SHEPTHsl CBSI3U HYKJIOHOB.
PannoakTuBHOCTE. BU/bI M 3aKOHBI PaIOAKTUBHOTO
u3nydyeHus. SAnepueie peakuuu. lenenue anep. Cunres
sinep. JerektupoBanue siiepHbIX u3inydenuil. [lonstue o
TO3UMETPUH U 3aLIUTE. DJIEMEHTAapPHbIE YACTHIIBI.
®dyHaaMeHTalbHbIE B3aUMOJCHCTBHS U OCHOBHBIE
KJIACChI JIEMEHTAPHBIX YaCTHL. YacTHLbI U
aHTH4YacTULbL. JlenToHs! U axpoHsl. KBapku.
DnexTpocnadboe B3aumoeicTBre. Pu3nveckast KapTUHA
Mupa. OCOOEHHOCTH KJIACCHUYECKOM, HEKJIACCUIESCKOM U
MOCTHEKJIaCCHYECKOM (hr3uku. MeTo 00T s
COBPEMEHHBIX HAyYHO-HCCIIEA0BATENIbCKUX IIPOrpamMM B
o0nactu ¢puznku. OCHOBHBIE JOCTUKEHUS U TPOOIEMbI
cyObsaepHor Gu3uky. [lonbITkN 00beAMHEHHS
(byHIaMEHTaJIbHBIX B3aUMOACHUCTBHIM U CO3AaHUS
«reopuu Bcero». CoBpeMeHHbIE KOCMOJIOIMYECKUE
npeacTaBiieHus. I3MeHeHUs! B TEXHUKE U TEXHOJIOTHSIX
KaK CJIeICTBUE HAYYHBIX JOCTH)KCHUH B 00JIaCTH
¢u3ukn. dusndeckas KapTuHa Mupa Kak puimocodcekas
kateropusd. [lapanurma HeioToHa 1 3BOTIOIIMOHHAS
napajgurma.

T

HNTOI'O no 2-my cemecTpy

24

18

16

84

NTOI'O no nucuuiuinee

48

36

32

168

10



TemaTtnka NpUMEPHBIX MPAKTUYECKUX 3aHITUI

HN]"; HanMeHoBaHUe TeMbI NIPAKTHYECKOT0 (CEMHHAPCKOI0) 3aHATHS
1 [KuHemaruka mocTynaTeabHOrO U BpallaTeIbHOTO ABMKEHUH.
2 |[uHamuKa MOCTymaTenbHOTO ABMXEHH. 3akoHbl HproToHA
3 |dunammuka BpamateabHOro ABMKEHUS. MOMEHT cuiibl. MOMEHT uHepuuu. MOMEHT UMITyJIbCa.
4  |Paborta. MomHoOCTb. DHEPrHsl.
5  |KonebGanus ¥ BOJIHBI. MasTHUKU.
6  |MonekynsipHO-KHHETHYECKAasi TEOPHS U TEPMOJIUHAMHUKA.
7  |9nekrpocratuka. 3akoH Kynona. [Ipuniun cynepnosunuu. Teopema ["aycca.
8  |[ToctosHubIN TOK. 3akonbl OMa u J[xoynsa-Jlenna. [Ipasuna Kupxroda.
9 [MarnutHoe nose B Bakyyme. 3akoH buo-Capapa-Jlamaca. 3akon Ammnepa. Cuia opeHia.
10 |MarautHOe nosie B BemecTse. Hanpsok€HHOCTh MarHUTHOTO 1OJIs1. MarHuTHas IPOHULAEMOCTb.
11 |DnekrpomMarHUTHBIE KOJeOaHUsI. DHEPTHS MAarHUTHOTO TOJISL.
12 |DnexkTpoMarHuTHEIE BOJIHBL. ['eoMeTpudeckas ontuka. MaTepdepeHius.
13 |dudpakaus. [Monspusamms.
14 |TennoBoe uznmyuenue. @oroapdext. pdext Komnrona. lapnenue cpera.
15 |KBanToBOMexaHWYeCKOe onucaHue aroma. [lorennmansHas ssma. TyHHETbHBIN 3D deKT.
16 |3akoH pagMOaKTUBHOIO paclaja. SaepHble peakuu.

TemaTrka mpUMEpHBIX Ta00PaTOPHBIX PabOT

Ne N,
- HaumeHoBaHnue TeMbl J1a00paTOPHOI PadoOThI
1  |Onpenenenue 06b&ma TBEPIOro TENA
2 |Ompenenenue koddduirieHTa TMHAMAYECKON BA3KOCTH MeTojoM CToKca
3 |OmnpeneneHye TJIaBHOIO MOMEHTAa HHEPIIUK JUHAMUYCCKUM METOJIOM Ha MpUMepe MasiTHUKA
O06epOeka
4  |OnpeneneHue rIIaBHOrO MOMEHTA HHEPIIMU Tella TIPOU3BOJIbHOM (hopmbl. KosebaTembHbIi MeTO T
5 |Omnpenenenne yCKOPEHUs CBOOOTHOTO MaJACHHSI C TOMOIIBI0 000POTHOTO MasITHHKA
6 |OmpeneneHue XapaKTepPUCTUK CBOOOIHBIX KOJIEOAHMIA
7 lccenoBanue 31€KTPOCTATUYECKUX MOJEN
8  [Ompenenenue 3/C ucrouHuka Toka
9  ['pamyupoBka TepMomapbl

11




_ HanMeHoBaHue TeMbl J1a00pPaTOPHOIl padoThI

10 OHpC,I[eJ'IeHI/IC HUHAYKIUW MaroHuTHOTO ITOJISA B 3a30p¢C Mal“HI/ITOZ)JICKTpI/I‘ICCKOﬁ CHUCTCMbI an/I60pa

11 |M3yuyeHwue siBIEHHs TUCTEPE3NCA C TOMOMIBIO 3JIEKTPOHHOTO OcMIIIOrpada

12 |bunpusma @penens

13 |OmnpeneneHue mokasaressi IPeTOMICHHS TBEPBIX TEJ C MTOMOIIBIO MUKPOCKOIIA

14 |Onpenenenue JUIMHBI BOJTHBI CBETA C TIOMOMIBIO JH(PPAKIIHOHHON peleTKH

15 |Onpenenenue cTeneHy NOJISpU3ALMK JIa3epHOro Jdyya. MccinenoBanue 3akoHa Manroca U 3aKoHa
bproctepa

16 |MccaemoBanue (hOTOIIEMEHTOB

17 |Omnpenenenue nocrosiHaoi Credana-bonbiiMana ¢ MOMOIIBI0 TUPOMETPA C UCUE3AIOIIECH HUTHIO

18 |Omnpenenenue nocrosinHoM [lnanka

5. Opranmaunonno-nez{aromqecxne ycioBusi

5.1. O0pa3oBaTte/ibHbIE TEXHOJIOTHH, HCIIOJIb3YyeMble 1J151 (OPMHUPOBAHUSA
KOMIIeTeHIIU I

[TpoBeacHME NEKIIMOHHBIX 3aHITHIA M0 JUCIMILIMHE OCHOBBIBACTCS HA aKTHBHOM METOJ]ie OOyYeHUS,
[P KOTOPOM y4allldecs HE MACCUBHBIC CIyIIAaTeNH, a aKTHBHBIC YYACTHHUKHU 3aHSATHS, OTBEYAIOIINE Ha
BOIIPOCHI TpernojiaBarelis. Bompockl mpenogaBaTensi HalEleHbl HA aKTUBHU3AIUIO MPOIECCOB YCBOCHUS
MaTepuasa, a TakKe Ha pa3BUTHE JIOTMUECKOro MblieHus. [IpernogaBaTens 3apaHee HaMe4aeT CIUCOK
BOHpOCOB, CTI/IMy.]'H/Ip}IIOHII/IX ACCOMATUBHOC MBINMIJICHUC U yCTaHOBJ'IeHI/Ie CBH3CI71 C paHee OCBOCHHBIM
MaTepralioM.

[IpakTrueckne 3aHATHS TPOBOJATCS HAa OCHOBE pealM3allMk MeEToja OOyYeHHs JICHCTBHEM:
onpeAeNsoTcs MpobiaemMHble 00acTi, popmupyrores rpynnsl. [Ipu npoBeneHUN MPAaKTUYECKUX 3aHATHI
MpeCIeayOTCA CIEeAYIONINE 1eNU: TPUMEHEHNE 3HAHUN OTAENBHBIX AUCIUIUINH U KPEATUBHBIX METO/OB
IJ1s1 pellieHust Mpo0JieM U MPUATHS PElIeHUI; oTpaboTKa y 00yJaroniuxcs HaBbIKOB KOMaHJIHON paboThI,
MEXJIMYHOCTHBIX KOMMYHHUKAIMA W Pa3BUTHE JIMJICPCKUX KA4YECTB; 3aKPEIUICHHE OCHOB TEOPETHUUYECKHX
3HAHU.

[IpoBenenne 1abOpaTOPHBIX 3aHATHII OCHOBBIBAETCS HA HMHTEPAKTUBHOM METOJIE OOYyYeHHs, IMpH
KOTOPOM 00y4Jaromuecs: B3auMOICHCTBYIOT HE TOJIBKO C MPeroaaBaresieM, Ho U ApyrT ¢ apyrom. [Ipu stom
I[OMI/IHI/IpyeT AKTUBHOCTH yqamnxcsl B Hpouecce 06yqu1/151. MCCTO HpeHOI[aBaTCJBI B I/IHTepaKTI/IBHBIX
3aHATUAX CBOAUTCA K HanpaBneHmo NCATCIBbHOCTHU 06yqa}oumxc;1 Ha JOCTHUXKXCHUC ueneﬁ 3aHATHUA.

[Tpu mpoBeneHnn y4eOHBIX 3aHATHH UCTIONIB3YIOTCS MHTEPAKTUBHBIC JICKITUH, TPYTIIOBBIE JUCKYCCHH,
POJIEBBIC UTPHI, TPEHUHTH U aHAJN3 CUTYallMii U UIMUTAIIMOHHBIX MOJICTICH.

12



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)

YKa3aHUs IS
CTYZEHTOB I10
OCBOCHUIO

TACLUTUINHBI

n1abopaTopHOMY MPAKTUKYMY

JlomostauTenbHas |[Akynosa 0. B., 'eponumyc H. A., |https://elib.pstu.ru/Record/R |[mokanbHas ceTs;
nmuTeparypa Crapuxos E. U. KoneGanus u ULANRU-LAN-BOOK- ABTOPHU30BAHHBIN
BOJTHBL. OnTHKa. AToMHas pusuka (356276 TOCTYTI
Hoocubupck : CI'VIIC, 2023.
[ononnurensHass |Borunos I'.H., Ilepmunos A.B. https://elib.pstu.ru/Record/R |1okanbHas cetTsb;
muTeparypa ®usuka. [lepms: III'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
DJNEeKTpUYECTBO U MarHETU3M 339977 OCTYTI
Cankr-IletepOypr : CIIGI'AY,
2023.
Mertonnuecknue  [MEXAHUWKA: meron. ykazanus k  |https://pstu.ru/titlel/faculties [cets MnTepHeT;

/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

CBOOOIHBIH JOCTYI

MeToandeckue
YKa3aHUs IS
CTYJIEHTOB TIO
OCBOCHUIO
TUCIUIIINHEI

®usuka. Onruka: METoJl. yKa3aHus
K J1a0OpaTOPHOMY HNPAKTUKYMY

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

ceTb MHTEpHET;
CBOOOIHBIH JOCTYI

MeToaudecKue
YKa3aHUS IS
CTYJICHTOB I10
OCBOCHUIO
TUCITUTIIMHBI

OJIEKTPOMATHETU3M: meto.
yKa3aHus K 1a00paTOPHOMY
[MPAKTUKYMY

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

cetb HTEpHET;
CBOOOIHBIH 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
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7. MarepuaibHO-TeXHHYECKOe o0ecnevyeHne 00pa3oBaTeibHOI0 nmpomecca mno

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

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

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

KLU KOMIIBIOTEP, MYJTTUMEIUINHBIN TPOEKTO
J1 > My

AKTHUYECKOE KOMITBIOTED, MYJIBTHMEIUHHBIN TPOEKTO

L1 ;
3aHATHE

8. ®oH OLIEHOYHBIX CPEACTB AMCUHUIIIMHBI

|OHI/IcaH B OTACJIBHOM JOKYMCHTC
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MunnctepcTBO Hayku U Bbiciiero oopasosanus Poccuiickoit deneparun
denepaabHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICIIETO 00pa30BaHUs
«IlepMckHii HATMOHAJIbHBIN MCCJIEI0BATEIbCKUN MOJUTEXHUYECKHH
YHUBEPCUTET

®OH/I OHEHOYHbBIX CPEJICTB
JJISI IPOBEIEHMSI IPOMEKYTOYHOM aTTeCTAIUU 00yUAIOUIUXCH 10 TUCIUTIIMHE
«Du3znKa»

Ilpunooscenue Kk padoueii npozpamme OUCUUNTIUHBL

Hanpasienue moaroroBku: 11.03.02 MHPOKOMMYHHKAMOHHBIE TEXHOJIOTUU H
CUCTEMBI CBSI3U

[Tepmb 2024



@OoH/I OIEHOYHBIX CPEICTB Uil MPOBEACHUS MPOMEKYTOUYHON aTTECTalUU
0OyJaronuXcst MO JUCIUTIINHE SBIISETCS YaCThIO (MPUIIOKEHNEM) K paboueld mporpamme
qucHUIUIMHbL. DOHJT OIIEHOYHBIX CPEJICTB JJISl MPOBEACHUS MPOMEKYTOUHON aTTeCTalluu
oOyyaromuxcsi Mo JUCHUIUIMHE pa3paboTaH B COOTBETCTBUM C OOIIEH 4yacThio (oHAa
OLICHOYHBIX CPEACTB [UJIsl MPOBEACHHUS MPOMEXYTOUYHOM aTTECTallud OCHOBHOM
o0pa3oBaTeNbHON NPOrpaMMbl, KOTOpash YCTAHABIMBACT CHUCTEMY OIICHUBAHUS
pE3yNIbTATOB MPOMEKYTOYHOM aTTecTallil U KPUTEPUHU BBICTaBICHUS OIeHOK. DoHA
OLICHOYHBIX CPEJCTB JJI MPOBEACHUS MPOMEKYTOUHON aTTeCTallMi OOY4YaroIIUXCs IO
JTUCIUIUIMHE YCTaHABIMBAET (DOPMBI U MPOLEAYPhI TEKYIIETO KOHTPOJISL YCIIEBAEMOCTH U
IPOMEKYTOYHOM aTTecTalui 00y4aroIUXCs O IUCIUILIAHE.

[IpenycMOTpeHbl ayJqUTOpPHBIE JIEKIUOHHBIE, J1A00OpATOpPHBbIE M MPAKTUYECKUE
3aHATHA, a TAKKE CAMOCTOSITeNbHAsT paboTa CTyaeHTOB. B pamkax ocBoeHHs y4eOHOTO
Marepualia AUCHUIUIMHBL (POPMHUPYETCS] KOMIIOHEHTHI KOMIIETCHIIMM 3HaTh, YMETh,
BIaJeTh, yka3zaHHbie B PIIJ[, xoTOpble BBICTYMAIOT B Kaue€CTBE KOHTPOIUPYEMBIX
pE3yNbTaTOB O0YUYEHHU M0 AUCLUILIAHE.

KOHTpoib YypOBHSI YCBOCHHBIX 3HAHUM, OCBOCHHBIX YMEHHUU U MPUOOPETEHHBIX
BJIQJICHUN OCYIIECTBISIETCA B paMKaX TEKYIIEro, pPyOeKHOro M MPOMEKYTOUYHOTO
KOHTPOJII MNpPHU HU3YYEHUM TEOPETHYECKOr0 MaTephala M B XOJ€ JaOOpaTOpHBIX U
MPaKTUYECKUX 3aHATHH, a Takke Ha 3K3amMeHe U JuddepeHIIMpOBaHHOM 3adyeTe.
HToroBoii OIEHKON JOCTHXKEHHUS Pe3ylIbTaTOB OOYUYEHMsI MO JTUCHUIUIIMHE SIBIISACTCS
MPOMEXKYTOUHAsl aTTeCTallisi B BHJIE DJK3aMeHa U JTU(PEepeHIIMPOBaHHOTO 3a4eTa,
MIPOBOJIUMASI C YUETOM PE3YJIHTATOB TEKYIETO U PyOEKHOTO KOHTPOJIS.

1. Buabl KOHTPOJISI, TUNIOBbIE KOHTPOJIbHbIE 33/IaHUSI U LIKAJIbl OLEHUBAHUS
pe3yJIbTaToOB 00y4eHMsI

Texymuii KOHTPOJIb yCTIEBAEMOCTH MMEET IENbI0 O00eCTieueHne MaKCUMaIbHON
s pexkTuBHOCTH ydyeOHOro mpoliecca, YIpaBlI€HHUE MpoIeccoM (OpMHUPOBAHUS
3aJIaHHBIX ~KOMIIETCHIMK O00y4YaeMbIX, TIOBBIICHWEC MOTHBAIMM K ydebe W
peIycMaTpuBaeT OILIEHWBAaHWE XOJa OCBOCHHS JHUCHUIUIMHBL. B COOTBETCTBUHM C
[Tono>keHneM O MPOBEIECHUM TEKYIIErO0 KOHTPOJS YCIEBAEMOCTH U MPOMEKYTOYHON
aTTecTalliy O0ydYaroluXcs M0 00pa30BaTeIbHBIM MPOTPAMMaM BBICIIETO 0Opa30BaHUs
— mporpamMMmaM OakanaBpuara, crenuaiuTeTa W marucrparypsl B [THUITY
MPEAYCMOTPEHBl  CIENYIONME BUIBI U  TMEPUOJIUYHOCTh TEKYIIEro KOHTPOJIS
yCIIEBAaEMOCTH O0YUaAIOIIUXCS:

- BXOJHOM KOHTPOJb,  TPOBEpKa MCXOJHOTO YPOBHS TMOATOTOBJICHHOCTH
00y4aeMoro M €ro COOTBETCTBUS MPEIBSIBISICMBIM TPEOOBAHUSIM JJII U3yUEHUS TaHHOMN
JTUCITUTUTHHBL;

- TEKyIIUHA KOHTPOJIb YCBOCHHUS Marepuana (ypOBHS OCBOCHHS KOMIIOHCHTA
«3HATh» 3QJAHHBIX KOMIICTCHIIMI) Ha Ka)XJIOM TPYNIOBOM 3aHATHH W KOHTPOJb
MOCEIAEMOCTH JICKITMOHHBIX 3aHATHH;

- TIPOMEXKYTOUHBIH U PYOCKHBIM KOHTPOJIb OCBOCHHUS OOy4aeMBIMHU OTJIEIBHBIX
KOMITOHEHTOB «3HaTh», «YMETb» 3aJaHHBIX KOMIICTCHIIMA MyTeM KOMIIBIOTEPHOTO WIITH
OTaHOYHOTO  TECTUPOBAHUSA,  KOHTPOJBHBIX  OMPOCOB,  KOHTPOJBHBIX  paboT
(MHAMBUAYATBHBIX JOMAITHUX 3aJIaHUI), 3alATHI OTYETOB MO JAOOPATOPHBIM paboTam,
pedepaToB, 3cce U T.1.



Py0OexHbIil KOHTPOJIb MO AUCLMIUIMHE NMPOBOJMUTCS HA CIEAYIOUIEH HEAele Mocie
MIPOXOXKJICHUS MOIYJsSl AUCUUIUIMHBL, a MPOMEXYTOUHBIA — BO BpeMs KaxJ0ro
KOHTPOJIBHOTO MEPOIIPUATHS BHYTPU MOJYJIEH TUCUUILIINHBL,

- MEXCECCHOHHAs aTTeCTalllsl, €IMHOBPEMEHHOE MOJBEJICHHE HMTOIOB TEKYILEH
YCIIEBAEMOCTH HE MEHEE OJHOrO pa3a B CEMECTp IO BCEM AUCLUIUIMHAM JJIA KaXKI0Tro
HaIpaBJIeHUs MOJTOTOBKH (CIEIMATILHOCTH), Kypca, TPYIIIbI;

- KOHTPOJIb OCTaTOYHBIX 3HAHUU.

2.1. Tekymuii KOHTPOJIbL YCBOEHHSI MaTepHaJia

Texymuii KOHTpOJb YCBOEHHs MaTepuana B (opme cobecenoBaHUs WIH
BBIOOPOYHOTO TEOPETUUYECKOrO OIpOCa CTYJAECHTOB MPOBOAUTCS IO KaXJAOW TEME.
Pesynbrarhl o 4-0amibHOM IIKaJie OIEHUBAHUS 3aHOCSTCS B KHUXKKY MpernojaBareis u
YUHUTBIBAIOTCSI B BHJE MHTErPajJbHOM OLIEHKM IMPU IPOBEIECHUU IMPOMEXYTOYHOM
arTecTaluu.

2.2. Py0e:kHBIM KOHTPOJIb

PyOexxHBIM KOHTPOJIb ISl KOMILUIEKCHOTO OIIEHUBAHUSI YCBOCHHBIX 3HAHUU,
OCBOEHHBIX YMEHMI M NPHOOPETEHHBIX BIAJCHUA TMPOBOJUTCA B (QopMe 3alIuThl
7a00paTOPHBIX, MNPAKTHYECKUX 3aHATUA U PYOEKHBIX KOHTPOJBHBIX paboT (Imocie
M3YYEHUS KaXA0T0 MOYJsl y4eOHOM AUCLMIUINHBI).

2.2.1. 3amuTa 1a00pATOPHBIX U MPAKTHYECKUX 3aHATHI

Bcero 3ammanupoBano 10 maGopatopHbix paboT ¥ 14 mpakTUYECKHX 3aHSATHH.
TunoBbie TeMbI 1TA00PAaTOPHBIX PAOOT M MPAKTUUECKUX 3aHATUN nipuBeaeHbI B PI1/I.

3amura 1abopaTopHOil pabOTHl MPOBOJUTCS WHIUBUYAIBHO KaXKIbIM CTYIEHTOM
WM TPYNINOM CTYyEHTOB. THIMOBBIC IIKaJa U KPUTEPUHU OIICHKU MPHUBEIEHBI B OOIICH
gactu ®OC 06pa3oBareabHON MPOTPAMMBI.

3almuTa NpakTUYECKOTr0 3aHATHS TPOBOAUTCS UHANBUIYATBHO KaXKIbIM CTYEHTOM
WM TPYNHOM CTYyIEeHTOB. THIOBBIE MIKaJla U KPUTEPHUM OLICHKU MPUBEIACHBI B 0OILIEH
gactu ®OC 00pa3oBareabHOI NPOrpaMMBbl.

2.2.2. PyOexxHasi KOHTpPOJIbHasA padora

Cormacuo PIIJ] 3ammanupoBano 8 pyOexHbIX KOHTponbHBIX pabor (KP) mocme
OCBOEHUSI CTyJE€HTaMH yudeOHbIX Moayied nucuuriuHbl. [lepas KP mo momymio 1
«Mexanuka», Bropas KP — mo monymto 2 «Konebanust u BonHb», TpeThss KP — mo
monymo 3 «Cratuctuyeckas pusuka u repmoauHamMuka», yersepras KP — no moxaymto 4
«INEKTPOCTAaTUKA W TOCTOSIHHBIA 3JIEKTpUUeckuil Tok», msitas KP — mo momynto 5
«Marnetuzm», mecras KP — no mogymio 6 «Ontuka», ceagpmas KP — mo momymio 7
«KBanroBas ¢usuka», Bocbmas KP — mo monymio 8 «Snepnas dusuka. dusmveckas
KapTHHA MUPa».

TunoBble MIKaga M KPUTEPUU OLEHKU PE3YAbTaTOB PYOECKHOW KOHTPOIBHOU
paboTel npuBeneHbl B 0011eil yactu @OC o0pazoBaTebHON MPOTPaMMBI.

2.3. IIpomexyTouHasi arrecTanusi (MTOrOBbI KOHTPOJIb)

Jlomyck K MNPOMEXKYTOYHOM arTecTallii OCYLIECTBISIETCA MO pe3yiabTaram
TEKYILIETr0 U PyOEeKHOTO KOHTPOJISI. YCIOBUSIMU JIOMyCKa SIBJISIIOTCS YCIIEIHAs c/ladya BCeX
7abopaTopHBIX pPadOT M MOJOKUTETbHAs WHTETrpaibHas OLEHKAa [0 pe3yJapraraM
TEKYILEro U pyOe>KHOTO KOHTPOJISL.



IIpomexyrounas arrecranus, comtacHo PIIJI, mpoBomuTca B BuIe 3K3aMeHa U
audGepeHIMPOBAHHOTO 3aueTa MO JWCHUIUIMHE YCTHO Mo Ounertam. bumer comepxut
Teopernueckue Borpockl (TB) mis mpoBepkM YCBOEHHBIX 3HAHUM, MPAKTUYECKHE
3aganus (I13) ans mpoBepkH OCBOCHHBIX YMEHHMU M KoMiuiekcHbie 3ananus (K3) mms
KOHTPOJISl YPOBHSI MPUOOPETEHHBIX BIaJICHUN BCEX 3asIBICHHBIX KOMIETEHITHH.

buner ¢opmupyercsa Takum o00pa3om, 4YTOObl B HEro IONAjJd BOMPOCH U
NPAaKTUYECKUE 3aJlaHusl, KOHTPOJIMPYIOLIME YPOBEHb C(HOPMHUPOBAHHOCTU  6cex
3asBJICHHBIX KommereHuui. Popma Ounera npencrtaBieHa B oOmieil yactu POC
o0Opa30BaTeIbHON IPOrPaMMBI.

2.3.2. llIkaJbl OlleHNBAHUS Pe3YJIbTATOB 00yUeHUS HA IK3aMeHe

Onenka pe3yabTaToB OOy4YeHHs] MO AWCHMIUIMHE B ¢GopMe  ypOBHS
c(OPMHUPOBAHHOCTU KOMIIOHEHTOB 3HAMb, yMenmby, 61adems 3asBICHHBIX KOMIIETEHUUN
MPOBOJUTCA MO 4-X OaJUTbHOM IIKaje OLICHHMBAHUS IyTEM BBIOOPOYHOTO KOHTPOJIA BO
BpeMs SK3aMEHa.

TunoBble 1MIKana U KPUTEPUU OLICHKU PE3YyJIbTaTOB OOyUYEHUS MpHU cAaye dK3aMeHa
JUIsi KOMIIOHEHTOB 3Hamb, ymemb U 6ladems TpuBeHAeHbl B o0mieil yactu POC
00pa3oBaTebHON MPOTrPaMMBI.

3. Kpurepuun OuUeHHBAHUS YPOBHS C(POPMHPOBAHHOCTH KOMIIOHEHTOB H
KOMIIeTeH Ui

3.1. Ouenka ypoBHsi c)OPMUPOBAHHOCTH KOMIIOHEHTOB KOMIIEeTEHIIUM

[Ipu onenke ypoBHsSI c(HOPMUPOBAHHOCTH KOMIETEHIIMH B paMKaX BBIOOPOYHOIO
KOHTPOJS TPH D3K3aMEHE CUYMTAETCA, 4YTO HNOJNYYEeHHAs] OYeHKa 3ad KOMHOHeHm
npoeepsieMoul 8 buneme KOMnemeHyuu 060o6waemcs Ha cOomeemcmeyIouull KOMHOHEeHm
8cex KomnemeHyutl, hopmupyemuvlx 8 pamKax OaHHOU Y4eOHOU OUCYUNIUHDL.

TumnoBble KpUTEpUU U IIKaJdbl OIEHUBAHUA YPOBHS CHOPMUPOBAHHOCTU
KOMIIOHEHTOB KOMIICTCHIIMI TmpuBeAeHb B 00meit yactu POC obpa3zoBarenbHOU
MPOTPaMMBL.

3.2. OueHka ypoBHsl ¢()OPMUPOBAHHOCTH KOMIIETEHIIU A

OO6mast oreHka ypoBHSI C(HOPMHUPOBAHHOCTU BCEX KOMIETEHIMUA MPOBOAUTCS
MyTEM arperupoBaHus OLEHOK, IOJYYEHHBIX CTYIAEHTOM 3a KaXIblii KOMIIOHEHT
(bopMUpYEMBIX KOMIIETEHILIUH, C YUETOM PE3yJbTaTOB TEKYILEro U PyOEeKHOTO KOHTPOJIS
B BHJIC WMHTErPalIbHOM OLIEHKU 1o 4-X OaypHOM 1mikane. Bce pesynbTaThl KOHTPOJIA
3aHOCSTCA B OLEHOYHBIM JIMCT W 3alOJHSIOTCS MPENoJaBaTesieM M0 HUTOram
MMPOMEKYTOUYHOU aTTECTALUU.

dopma OLIEHOYHOTO JIMCTa U TPEOOBAHUSA K €r0 3arOJHEHHUIO IPUBEIEHBI B 00IIeH
gactu ®OC 006pa3oBaTeIbHON TPOTrPaMMBEL.

IIpu QopmupoBaHUM HUTOrOBOM OLEHKH IPOMEKYTOUHOW aTTeCcTallMi B BHUJE
sK3aMeHa U JU(PEepeHIIMPOBAHHOIO 3a4yeTa UCIHOJb3YIOTCS THUIIOBBIE KPUTEPHH,
npuBeaeHHbIe B 001ei yactu @OC o6pazoBaresibHON TPOrPAMMBI.



3AJIAHUSI I1O OBPA3OBATEJILHOM TPOT'PAMME

IIpaBUIBHBIN OTBET Conepxanue Bopoca Komnerennus
Ilepemerenue, Kakue BekTOpa SIBIASIOTCA KHHEMATUHYECKUMU OIIK-1,
CKOPOCTb, YCKOPEHHUE XapaKTePUCTUKAMH MOCTYNATEIIBHOTO JIBH)KCHHS ? OIIK-2
4 Koopaunara tena MeHseTcs 1Mo 3akoHy X = 2 + 3t + 0,5t OIIK-1,

Yemy paBHA CKOPOCTH (B M/C) B MOMEHT BpeMeHH 1 c. OIIK-2
JCACTBYIOIIEH Ha HEE Yemy paBHa OBICTPOTA U3MEHEHUS UMITYJIbCA OIIK-1,
cuiie MaTepHaabHON TOUKH? OTBET MPEICTABUTDH CIIOBAMH. OIIK-2
4 Haiinure kuHeTnyeckyro sHepruto tena (B k) macchbl OIIK-1,
2 KT, IBIKYIIETOCS CO CKOPOCTHIO 2 M/C. OIIK-2
pabote 3TOil cubl YeMy paBHO U3MEHEHUE KUHETUYECKOI SHEprUHU Tea, OIIK-1,
€CIIM OHO TIPOUCXOHT TOJT ACHCTBHEM CHITBI F? OIlK-2
PabGora, sneprus, Kakue gusndeckue BeTMIMHBI U3MEPSIOTCS B OIIK-1,
TEIUI0Ta Jxoynsax? OIIK-2
9 Msurk maccoit 0,5 Kr najgaroniuii ¢ BbICOTEL S M y
3eMJTU UMeIl CKOPOCTh 8 M/c. UeMy paBeH MOAYIb OIIK-1,
paboTHI cuibl compoTuBIeHns Bosayxa? (g = 10 m/c?). OIIK-2
OTBeT NpeJCTaBUTh YUCIOM B JK.
3aBUCHMOCTBH KOOPJIMHATHI KOJIEOIOMIETOCs Tela OT
BPEMCHH IPE/ICTaBIICHA rPaPKOM Ha PUCYHKE.
X, CM
2 "
1 . OIIK-1
4 1 2 3m5 t,c ’
Q) T : { OHK'Z
AN/
2 .
Yemy paBeH nepuoj konedanuii (B c)?
cBOGOIHLIX YIZ)aBHeHI/Ie JBIKEHUS TAPMOHUYECKOTO OCIUIUISITOpA
He3aTyXaloIuX d'x ,
CBOGOJIHBIX 3aTYXAIONIHX | G2 0 ABIseTCs qUQPepeHIaTbHBIM ,
OIIK-2
BBIHYIKJICHHBIX ypaBHEHHEM KOJIeOaHUA.
MPUHYAUTETHHBIX
l"apmonunueckue Kaxk HazpiBaercs mpouecc, mpu KOTOPOM KOOpAUHATA OITK-1
KoJIeOaHus MaTepuaIbHOW TOUKH U3MEHSETCS MO 3aKOHY CHHYCa OIIK 2’
WJIH KOCHHYCca?
JInuHa BOJIHBI Kaxk Ha3bIBaeTcs paccrosiHue, IpoXoAUMOe BOTHOM 3a 1 OIIK-1,
KoseOanue? OIlK-2
4K CJI0 ABOTraapo
nocTostHHas boapiiMana
KomnuectBo Monexkyn B 1 moiie BemecTBa YUCIEHHO
yHUBEpCabHas rasopas | o OIIK-1,
MOCTOSIHHAS p o OIIK-2
MOJISIpHAsI Macca
BEIIECTBA
TeMneparypa
MOCTOSTHHA
N30TepMuuecKrM Ha3bIBAETCS IPOLIECC, ITPU KOTOPOM .. . OIIK-1,
HET TeIUI000MEHa C
N . OIIK-2
OKpY>KaroILen cpenoit
JTABJICHHUE TIOCTOSTHHO




00BEM IIOCTOSTHEH

2 B u30xopHOM mporecce ¢ IIOCTOSSHHOM Maccou rasa OIK-1
TeMIeparypa yBenuumiach B 2 pasa. . Bo ckoibko pas OHK-Z’
YBEJIMYUIIOCH JIaBJICHUE Ta3a?

6 B nporiecce ¢ mocTossHHO#M Maccoit raza 00bemM OIK-1
YBEJTUYMWIICS B 2 pa3a, a JIaBJICHUE YBEJIUYUIOCH B 3 OHK-Z,
pa3a. Bo ckojbKo pa3 yBenuumiach Temmeparypa rasa’?

100 [Tpu ymeHbIieHUN 0ObeMa ra3a B 2 pasa JaBJIcHHE
yBenuumiock Ha 120 kIla, a abcomoTHas Temneparypa OIIK-1,
Bo3pocia Ha 10%. Kakum Ob110 epBOHaYaIBHOE OIIK-2
nasienne. OTBET npeacTaBUTh yucioM B Klla.

AUIJIeKTPpUYecKast

NPOHMLIAEMOCTb Cpe/ibl

CHJIa TOKa B cucreme CU 0e3pa3zmMepHOit U3 IepeunCICHHbIX OIIK-1,

HaMpsHKeHUe aBIseTcs (u3NUecKas BEITUYHHA ... OIIK-2

HANPSKEHHOCTD

AIEKTPUYECKOTO TOJIS

HanpsixeHHOCTB Kakas ¢usndeckas BeMuuHa SBISETCS CHIOBOU OITK-1

AIEKTPUYECKOTO OIS XapaKTePUCTUKON IEKTPUIECKOTO OIS B OHK-Z’
paccMaTpuBaeMoOi TOUKe?

4 Bo ckonbko pa3 yBEIMYUTCS CHJIA BIEKTPUYECKOTO OTIK-1
B3aUMOJICHCTBUSL MEXAY ABYMS TOUCYHBIMH 3apsiiaMH, OHK-Z’
€CIIM PACCTOSIHME MEXAY HUMU YMEHBIIUTH B 2 paza?

12 Konaencaropsl emkoctamu 20 u 30 Mk® coenrHEHbI OIK-1
nocyenoBareabHo. Uemy paBHa 061mast eMxkocTh? OTBET OHK-Z’
MPEACTABUTH YUCIOM B MKD.

2 K ncrounuky nuranus ¢ 3/1C 12 B u BHyTpeHHUM
conpoTusiieHreM 2 OM NOJIKIII0YEeHA JIAMITOYKa OIIK-1,
conpotuieHueMm 4 OM. UeMy paBHa cuiia TOKA B IIETIH? OIlK-2
OTBeT NpeACTaBUTh YUCIIOM B A.

2 JIBa npoBo/iHKKa ¢ conpoTuBiieHusIMU 12 u 18 Om
COEIMHEHBI NocneioBarenbHo. [lapaniensHo um OIK-1
MPUCOEAMHEH TPOBOAHUK conpoTuBieHueM 20 Om. Ha OHK-Z’
1enb nojaHo Hanpspkenue 24 B. Uemy paBHa (B A) cua
TOKA B IIeTIH?

Ha pucyHke ykazaHbl Tpa€KTOPUH 3apsKEHHBIX YACTHIL,
MMEIOIINX OJIMHAKOBYIO CKOPOCTh U BIIETAIOIIUX B
OJIHOPOJIHO€ MAarHUTHOE TOJIE, MEPIIECHIUKYISIPHOE

. IJIOCKOCTH uepTexka. [Ipu aToMm y wactuus! 1 3apsx ...

MOJIOKUTEJIbHBII

paBeH Hymo 2 B OITK-1,

OTpPHULIATENbHBIN Q OITK-2

3HaK 3apsia OIPEaEIUTh +

HEJb3sl

1 v 1- 3 4
Yemy paBHa cuina Amriiepa (B H)aeiictByromas Ha

1 MIPOBOJIHUK JJIMHOM 2 M 110 KOTOpOMY TeueT Tok 10 A, OIIK-1,

eclim oH HaxojauTcs B MarHUTHOM nose 0,1 Tin? Yron OIIK-2

MCKAY NPOBOAHUKOM U HHIIyKHHGﬁ MarHuTHOTIO ITOJIA

6




30°.

Makcumym UYro Oymer HaOIIOIATHCS HAa dKpaHe, €CIIU Pa3HOCTh (a3 OIIK-1,
vHTEep(epeHIH JIBYX KOT€PEHTHBIX BOJIH paBHa 27 paa? OIIK-2
WnTepdepennus, Jlns cBeTa XapakTepHa KOPIYCKYJISIPHO-BOJIHOBAs OIIK-1
nudpaxims, IBOMCTBEHHOCTEL cBoMCTB. Kakue siBiieHus OHK-Z’
MoJIIpU3aus MIPEJICTaBJISIIOT BOJIHOBBIE CBOMCTBA CBETA.
MO3UTPOHBI
BJIEKTPOHBI Kaxkwue yactunsl HE BXxoasT B coctaB aroma? OIIK-1,
MIPOTOHBI OIIK-2
HEUTPOHBI
Hedext maccob Kaxk Ha3bIBaeTcs pasHOCTb MEKy CYMMOM Mace
CBOOOJHBIX HYKJIOHOB, COCTaBJISIONINX PO, U MAacCOi OIIK-1,
anpa (Am=Z-m_ +(A-Z)-m —M,)? OlIK-2
DHeprus CBA3M sapa Kak  mHaspBaercs  pabora, HeoOXomumas s OIIK-1
pacIeruieHus siipa Ha COCTABIISIFOIINE €T0 HYKJIOHKI 03 OHK-Z’
COOOIICHNS UM KUHETUYECKON SHEPTHH?
CHJIBHOE,
DJICKTPOMATHHTHOS, HazoBute 4 Bujga pyHaaMeHTaIbHBIX B3aUMOJEHCTBUM. OTIK-1,
ciaboe u OIIK-2
TPaBUTAIMOHHOE




