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1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

Lenb qUCHMITITNHBL:
* 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.

3aauu TUCLUIUINHBL.
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;

YMETh!
- 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 MeToAbl (OPMATM30BAaHHOTO OMHCAaHHWS (U3UYECKUX CHUCTEM, B TOM YHCJIE CPEIACTBAMH
MaTeMaTHYECKOTO ¥ KOMITBEOTEPHOTO MOJICITUPOBAHHSI.

1.3. Bxoaublie TpedoBaHus
|He MIPETyCMOTPEHBI

2. IlinanupyemMble pe3yJbTaThl 00yUYeHUs 10 TUCHHILIMHE

- NHaukaTop 1OCTHKCHHS
K Wnaekc gaHpreMme PESYIBTATRL |y G\meTeHImH, ¢ KOTOPHIM Cpencrsa
OMITCTCHIMS HHOUKaTOpa OOYHCHIA 110 TNCINIUIMHE COOTHECCHBI INIaHUPYEMBIC OLICHKH
(3HATH, yMETS, BIafeTh) pe3ybTaThl 00y4YeHUs

OIK-1 WN/I-lonk-1  [3HAaeT: 3HaeT 0a30BbIC Tect

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

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

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

MaTeMaTHYECKHUE U
(huzmdeckue onpeaeneHus,
(hopMyIIBI, COOTHOIIICHHS,
OCHOBBI HH(OPMAIIHOHHBIX
TEXHOJIOTHI; OCHOBHBIC
XAMHYECKHE 3aKOHBI U
TEOpUH, 001THe
3aKOHOMEPHOCTH IMPOTCKAHUS
XUMUYCCKUX TMPOIECCOB;
CTPOEHHUE, COCTaB, CTPYKTYPY
MaTepUaOB U CIIOCOOBI
BO3JCHCTBHS HA UX CBOMCTBA;
TEHJICHI[UU Pa3BUTHUS
TEXHHUKH U TEXHOJOTHH B
obuacTu TexHOC(hepHOU
0C30I1aCHOCTH,
W3MEPUTEITLHON TEXHUKH 1
WH(POPMAITMOHHBIX
TEXHOJIOT U




IInanupyemsele pe3ynbTaTsl

Nupukatop nOCTHKEHUS

Wunexc KOMIIETEHLIUH, C KOTOPBIM Cpencrsa
KOMHCTGHHH;{ HHIUKATOpa O?;ZiiH;thTHLH;?Z;:;f)Ie COOTHECCHEBI INIaHUPYEMBIC OLICHKH
’ ’ pe3yIbTaThl 00yUeHUS
OIIK-1 N-2onk-1  [ymeer: ‘YMeeT UCIIOIb30BaTh NunuBuayansH
— aHATTM3UPOBATH U 0a30BbIE MATEMAaTHYECKHUE U |0€ 3a/IaHue
OOBSICHATH IPUPOIHBIE (u3HYECKUE METO/IbI
SIBJICHUS | TEXHOTCHHBIE MCCIIEIOBAHUN; COBPEMEHHbIE
P (dEKThI ¢ MO3ULHIA H(pOPMaIMOHHBIE
(byHIaMEHTAIBHBIX TEXHOJIOTHUH; BBIIIOJHATh
(buznyecKux rpadudecKre MoCTPOCHUS
MpEICTAaBIICHHUI; TEXHUYCCKNX W3JICIINM;
— YKa3bIBaTh, KAKWE 3aKOHBI [IPOBOJAMTH XUMHUYECKUE
OTMCHIBAIOT ITAHHOE SIBJIe-  |[MCCIICZOBAHUS U BBISBISThH
HUE Wi 3D (EKT, BEIIETATh [XUMUYECKYIO CYIIHOCTD
(uzmveckoe cojepka-Hue B [mpodieM B
MPUKIATHBIX 3a7a4ax, podeccuoHaIbHON
MIPOBOJIUTH TIOUCK U NESTEILHOCTH; ONIPEICIISTh
CUCTEMAaTHU3aIINIO MEXaHHYECKUE CBOHCTBA
COOTBETCTBYIOIICH MaTepUasoB; MPUMEHSATh
nH(pOpMAIHH; TEXHUKH U TEXHOJIOTHI B
— UCIIOJIB30BaTh OCHOBHBIC  |00J1aCTH TEXHOCHEPHOU
MOHATHS, 3aKOHBI M MOZIENN |0€3011aCHOCTH,
(hU3MKH, OTIEpUPOBATh UMK  |M3MEPUTEILHON 1
JUTSL pEeIIEHUS] IPUKITAI-HBIX [BBIYMCITUTEIBHON TEXHHUKH,
3anay; MH(POPMAITMOHHBIX
— IIPUMEHSTH METO/IbI TEXHOJIOTUH TIPU PEIICHUH
(hM3HKO-MaTeMaTHIeC "KOTO |THITOBBIX 3a7a4 B 00JIaCTH
aHa-TM3a JIIsl pelICHUs mpodeccuoHaIbHON
NPUKIAIHBIX 33124, NesITEeNTLHOCTH.
UCTIOJIb30-BaTh a/ICKBAaTHBIE
METOAbI (PU3UIECKOTO U
MaTeMa-THYECKOTO
MOJICITHPOBAHUS U pacyeTa ¢
IPUMEHEHUEM
MPOTPaMMHBIX CPEICTB
OIIK-1 WJ1-3onk-1 |Bmameert: BrnaneeT HaBbIKaMHU 3aruTa
— HaBBIKAMU UCTIOIH30BAHUS [MCTIOTB30BAHUS nmabopaTopHOi
OCHOBHBIX 00m1Iedu3nye- MaTeMaTHYECKOT0 arnmapara u|padoTsl

CKHMX 3aKOHOB Y ITPUHIIUIIOB
B BOKHEUIIUX MPAKTH-
YECKUX MPUIIOKEHUSX,
METOJJaMH peIeHus
TUIIOBBIX 33]1a4;

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

(hU3mIecKuX
3aKOHOMEPHOCTEI;
H(pOPMAITMOHHBIX
TEXHOJIOTUH; pabOTHI ¢
XMMHUYECKOH amnmapaTypou,
BELIECTBAMU U MaTepHallaMUu;
BbIOOpa MaTepHaia Juis
oOecriedyeHust HaJIeKHOCTH U
TOJITOBEYHOCTH
SKCIUTyaTalluy U31eIIui;
TEOPETUYECKOTO U
PKCIIEPUMEHTAIBHOTO
WCCIIEJOBAHUS B
TEIUIOTEXHUKE;




Nupukatop nOCTHKEHUS
Hupnexc Ilnannpyemere pesyabTarsl KOMIIETEHLIUH, C KOTOPBIM Cpencrsa
Komnerennus iHMKaTOpA OOY9CHHS IO IMCLMIIIHHE | (oo o pyeMbIe OLEHKH
(3HaTs, yMeTE, BIaeTh) pe3ybTaThl 00y4eHUs
C MCTIOJIb30BaHUEM TIPH- 000CHOBaHUS IPUMEHEHHUS
KJIQ/THBIX TIPOTPaMMHBIX TEXHUKH U TEXHOJIOTUH JIJIst
CPEJCTB; penieHust npoodjaeM B 006J1acTH
— HABBIKAMHU TTOUCKA, TexHOC(EpHOH
ot0opa, cucTemMaru3aluy, |0e30MacHOCTH.
aHauM3a u 0000IeHHS
HAYYHO-TEXHUYECKOU
nH(pOpMAITIH, e
WHTEPIIPETANU H
NPECTABIICHUS B BUJIE
TEKCTOB, TA0JIUII, TPa(HUKOB,
arpamMm
3. O0bem u BUABI Y4eOHOIl padoThI
Pacnpenenenue
. Bcero 10 CeMecTpaM B yacax
Bun yuebHoit paboTs!
94acoB Howmep cemectpa
3 4
1. IlpoBenenne y4eOHbBIX 3aHATHH (BKIIIOYAs IPOBEIE- 140 70 70
HUE TEKYIIET0 KOHTPOJIS YCTIEBAEMOCTH) B (hopMe:
1.1. KonTakTHas ayauropHasi pabora, U3 HUX:
- nexnmu (JI) 64 32 32
- maboparopHsie paboThl (JIP) 36 18 18
- IPaKTUYECKHE 3aHATHS, CEMUHAPHI U (MITH) IpyTHe 32 16 16
BUJIbI 3aHATHH cemuHapckoro Tuna (113)
- KOHTPOJIb caMocTosiTesibHOoM paboThel (KCP) 8 4 4
- KOHTPOJIbHAsI paboTa
1.2. CamocTtosrensHas pabota ctyaentoB (CPC) 220 110 110
2. IlpoMexyTOYHAsl aTTECTALUS
DK3aMeH 36 36
JlnpdepeHmpoBaHHbIN 3a4eT 9 9
3auer
Kypcosoii npoext (KIT)
Kypcosas pa6ora (KP)
OO11as TPy A0EMKOCTb JTUCITUTIIMHBI 396 216 180
4. Conepxxanue ITMCUUNIMHBI
Ob6bem
O0beM ay IUTOPHBIX BHEAYIUTOPHBIX

HanmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
CoJIep)KaHUuEM

3aHATHH I10 BHJaM B 4yacax

3aHATHH 10 BUAAM

B Hacax

1 | gp | m3

CpC

3-if 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




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.
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.




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

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.

NTOI'O mo 3-my cemecTpy

32

18

16

110

4-11 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




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

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




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

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.

NTOI'O no 4-my cemecTpy

32

18

16

110

NTOI'O no aucuuiuinae

64

36

32

220

10



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

11



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

Ycnexu puznyueckux Hayk : )KypHau / Poccuiickas akajgemust HayK ;
Ouznuecknii nactuTyT uM. [1. H. Jle6enera. - Mocksa: PAH, ®u3. un-r,
1918-2024.

2.3. HopMaTHBHO-TeXHHMYECKHE U3TAHUS

He HCIIOJIB3YCTCA

3. MeToauueckue YKazaHud AJad CTYACHTOB 110 OCBOCHUIO JTUCIHUIIJIMHBI
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1 Huxymun U. J1., ®aitzpaxmanosa . C. Mexanuka, MmoneKysipHast pusmnka 5
1 TepMouHamMuka. Hay4uHo-uccnenoBarenbckas padbora: CTpyKTypa,
cojJiepKaHue, METOAMKA BHITIOTHEHUS ;| y4eOHO-METOAMUECKOEe TTOCOOHeE.
[Tepms : ITHUITY, 2019. 103 c. 6,75 ycn. neu. 1.

4. YueOHO-MeTOAHYEeCKOE 00ecIeYeHHe CAMOCTOAATeIbHOI padoThI CTyAeHTA

1 3BepeB O. M., [lepmunos A. B. CoopHuKk 3a1a4 no puszmke : yaeOHOe 88
rmocooue. [lepms : [THUITY, 2017. 470 c. 29,5 ycu. nied. 1.
2 3BepeB O. M., Ilepmunos A. B., bapkos 0. A. COopHuk 3anau mmo oouieit 73
¢usuke : yuebHoe nocodue. 2-e uzn., ucnp. u gomn. [epms : [THUITY,
2019. 517 c. 32,5 ycn. ned. 1.
6.2. DiieKTpOHHAas1 Y4eOHO-MeTOANYeCKasl JuTepaTypa
HocTtynHocTh

Bun nuteparypsl

HanmenoBanue
pa3paboTKu

Ccpuika Ha
UHPOPMAIIMOHHBINA pecypc

(cetp UnTepHer /
JIOKaJIbHAs CETh;
ABTOPU30BaHHBIH /
CBOOOIHBIN JOCTYTI)

JlomomHuTeIbHAS
muTeparypa

Axynosa 1O. B., 'epouumyc H. A.,
CrapukoB E. U. Konebanus u
BOJIHBL. OnTHKA. ATOMHAs (hr3HKa
Hosocubupck : CI'YIIC, 2023.

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

cetb UIHTEpHET;
ABTOPU30BAHHBIM
JOCTYTI

JlonostauTenbHas (Borunos I'.H., Ilepmunos A.B. https://elib.pstu.ru/Record/R |ceTs MHTEpHET;
nmuTeparypa ®dusuka. [lepms: TIT'TY, 2008. UPSTUbooks130432 ABTOPHU30BAHHBIN
OCTYI
JlommoaurenbHas ([masosa JI. I1., Harxyxkesa P. X.,  |https://elib.pstu.ru/Record/R |cerp UnTepHeT;
nmiTeparypa Kpus J1. b. ®usuka. ULANRU-LAN-BOOK- aBTOPHU30BaHHBIHN
DJIEKTPUYECTBO U MarHETU3M 339977 OCTYII
Cankr-IletepOypr : CIIGI'AY,
2023.
Metoanueckue  [MEXAHUKA: meton. ykazanus k  |https://pstu.ru/titlel/faculties [cerb UnTepher;

YKa3aHuWs 01
CTYACHTOB I10

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

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

CBOOOIHBIN JOCTYM

OCBOCHUIO A.B. Ilepmunos [u np.] — [lepms :
TACIIUTUTHBI W3a-Bo Ilepm. Han. uccnen.
MOJIUTEXH. YH-Ta, 2017. 7 55 c.
Metoanueckne  ([Pusmka. OnTrka: MeToa. yka3zaHus |https:/pstu.ru/titlel/faculties cerb HTEpHET;

YKa3aHUS I
CTYZEHTOB IO
OCBOCHUIO

TUCITUTIITNHEBI

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

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

CBOOOJIHBIN TOCTYTI
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Bun nutepartypst

HaumenoBanue
pa3paboTKu

CcrlIka Ha

UH(pOpPMAIMOHHBIN pecype

HocTynHocTh
(cets UHTEpHET /
JIOKaJIbHAs CETh;

aBTOPH30BAHHBIN /
CBOOO/IHBIN JJOCTYTI)

MeTtoaudeckue
YKa3aHUS I
CTYJICHTOB I10

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

https://pstu.ru/titlel/faculties

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

cetb HTEpHET;
CBOOOIHBIN JOCTYI

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

vccie. oJIUTeXH. yH-Ta, 2017. ?

74 c.
YueOHO- 3BepeB O. M. Coopruk 3amau mo  |https://elib.pstu.ru/Record/R |cets UnTepHET;
METOMUECKOe ¢uzuke : yuebHoe mocodue / O. M. [ULANRU-LAN-BOOK- aBTOPHU30BAHHBIN
oOecnieueHue 3Bepes, A. B. [lepmunos. - [lepmb: (160895 OCTYII
camocTosTensHon (M3a-so ITHUITY, 2017.

pabOTHI CTYZCHTOB

YuebHo-
METOINYECKOE
oOecIieueHme
CaMOCTOATEIILHON
paboThI CTYJCHTOB

Kpacusxkos U. B., YToukun B. 10.,
baueBa H. 0., I'epuien T. A. O0mias
¢buznka. DIEKTPUYECTBO U
MarHeTH3M: J1a00paTOPHBII
npaktukyM. [lepms: ITHUITY, 2024.

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

UPSTUbooks272057

cetb MIHTEpHET;
ABTOPU30BAHHBIM
JOCTYTI

6.3. JInneH3noHHOe U CBOOOHO PACIPOCTPAHsieMOe MPOrPaAMMHOE o0ecriedeHue,
HCIO0JIb3yeMoe MPH OCYLIEeCTBJIEHUN 00Pa30BaTe/JIbHOIO MpoLecca Mo AUCHUuIInHe

Bung I10O

Haumenosanue 110

OHCpaI_II/IOHHLIC CHCTCMbI

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

Od¢ucHbIe TPUTOKEHHUS.

Microsoft Office Professional 2007. nui.
42661567

OducHble TPUITOKEHUS.

MoitOduc CrannapTHbIi. , peecTp
oTeuecTBeHHOro 110, HeoOxoquma
[MOKYIIKA JTULEH3UH.

[IpuknagHoe mporpaMMHoOe oOecrieueHre 00Iero Ha3HAUYCHHUS

Dr.Web Enterprise Security Suite, 3000
man, [THUITY OLIHUT 2017

6.4. CoBpemMenHbIe IpodeccnoHabHbIE 0a3bl JAHHBIX 1 HH(POPMALIMOHHBIE
CIIPABOYHbIE CUCTEMBI, HCIIOJIb3yeMble MPH OCYIeCTBJIEHUH 00Pa30BaTEIbHOIO

nmponecca nmo IMCuuIlJinHe

HanmenoBanue

Ccpika Ha HHQOPMAIIMOHHBIN pecypc

baza manusix Elsevier "Freedom Collection"

https://www.elsevier.com/

HCCIICAOBATCIBCKOTO MMOJIMTCXHUYCCKOI'O YHUBCPCUTCTA

baza maHHBIX HAYYHOH AJIEKTPOHHOM OMOIHOTEeKN https://elibrary.ru/
(eLIBRARY.RU)
Hayunas ouosimoteka [TepMckoro HalfmoHaILHOTO https://elib.pstu.ru/

DIIeKTpOHHO-0MOIMoTeueas cucrema Jlann

https://e.lanbook.com/
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HaumenoBanne Cchutka Ha HH)OPMAIIMOHHBIN pecypc

DneKTpoHHO-O0nbmoTeuHas cucrema [PRsmart

http://www.iprbookshop.ru/

Wudopmarmonnsie pecypebl Cetn Koncynsrantllnroc JTOKaJIbHAS CETh

7. MaTepuajibHO-TEXHHYECKOeE oDecriedeHne 00pa3oBaTeIbHOI0 NMpoiecca 1mo

JUCIHHUILINHE
. HaumeHnoBaHue He06X0IMMOT0 OCHOBHOTO 000PYOBAHNUS
Bun 3anaruit KonnuecTBo equHuI
¥ TEXHUYECKHUX CPEICTB O0ydeHUs

JlaGopaTopHas JlaGoparopuslii ctenn "Mexanuka" 15
paboTa

JlaGopaTopHas JlaGoparopusrii ctern "Ontuka" 15
pabora

JlaGopaTopHas JlaGopaTopHbIil cTeH 1 "DnekTpoMarHeTu3u" 15
paboTa

Jlexumst KommbroTep, MyJIbTUMEIUNHBII IPOEKTOP 1
[IpakTHyeckoe KomnproTep, MyaTbTUMEAUIHBIN TPOEKTOP 1
3aHATUE

8. ®oH/1 OLIEHOYHBIX CPEICTB AUCHUIIMHBI

|OHI/IC3H B OTACIIBHOM 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 TPOMEKYTOYHOM aTTECTAIUMU 00yYAIOUIUXCS 10 IUCIUTIIHHE
«Du3znKa»

Ilpunooscenue Kk padoueii npozpamme OUCUUNTIUHBL

HanpaBJieHue moAroTOBKM: 20.03.01 TexnochepHas 6€301MacHOCTh

[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
3aHATHS, @ TAKXKE CaMOCTOSITENIbHAsE paboTa CTyAeHTOB. B paMkax ocBOe€HHsI y4eOHOIO
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

Texkymuii KOHTPOJIb YCIIEBAEMOCTH MMEET LIENbI0 00eCreYeHre MaKCUMallbHON
s pexkTuBHOCTH ydyeOHOro mpoliecca, YIpaBlI€HHUE MpoIeccoM (OpMHUPOBAHUS
3aJIaHHBIX ~KOMIETEHIMM OoO0ydaeMbIX, TMOBBIIEHHWE MOTHBAllMM K yuede U
MpeycMaTPUBACT OIICHUBAHME XOJla OCBOCHHS JUCIHUIUIMHBI. B COOTBETCTBUU C
[TonoxeHueM O MPOBEAEHUU TEKYILIEro KOHTPOJS YCIEBAEMOCTH U MPOMEKYTOUHOU
aTTecTaly OOy4JaromuXxcs Mo 00pa3oBaTeNbHBIM IPOrpaMMaM BBICIIETO 00pa30BaHUs
— mporpamMMmaM OakanaBpuara, crenuaiuTeTa W marucrparypsl B [THUITY
MPEAYCMOTPEHBI  CIEAYIOIIME BUAbI M MEPUOJAUYHOCTh TEKYIIETO KOHTPOJS
yCIIEBAaEMOCTH O0YUaAIOIIUXCS:

- BXOJHOW KOHTPOIb, MPOBEpPKA MCXOJHOIO0 YPOBHS IOJTOTOBICHHOCTH
00y4aemMoro u €ro COOTBETCTBHS MPEIBSIBIICMBIM TPEOOBAHUIM IS U3yUYCHUS TAaHHON
JTUCITUTUTHHBL;

- TEKyIIMHd KOHTPOJb YCBOCHMs Marepuaja (ypOBHS OCBOEHUSI KOMIIOHEHTA
«3HaTh» 3aJIaHHBIX KOMIIETEHIIMA) Ha KaXJIOM TPYIIOBOM 3aHSATHU W KOHTPOJIb
MOCENIAeMOCTHU JIEKITMOHHBIX 3aHSATUIA;

- MPOMEXYTOUHBIA U PYOEKHBIN KOHTPOJb OCBOCHHUS O00YyYaeMbIMH OTICIBHBIX
KOMIIOHEHTOB «3HATh)», «YMETh» 3aJaHHBIX KOMIIETCHIIMM MyTeM KOMIIBIOTEPHOTO HIIH
0JIJAHOYHOTO  TECTUPOBAHMS,  KOHTPOJBHBIX  OIMPOCOB,  KOHTPOJBHBIX  PadboOT
(MHAMBUAYATBHBIX JOMAITHUX 3aIaHU), 3aIIUTHl OTYETOB IO JIAOOPATOPHBIM 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 aTTeCTalldsl, €IMHOBPEMEHHOE IOJIBEICHUE WTOIOB TEKYIIEH
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, MPAKTHUYECKUX 3aHATUA U PYOEXKHBIX KOHTPOJBHBIX pador (mocie
M3YYEHUS KaXA0T0 MOYJsl y4eOHOM AUCLMIUINHBI).

2.2.1. 3amuTa 1a00pATOPHBIX U MPAKTHYECKUX 3aHATHI

Bcero 3ammanupoBano 10 maGopatopHbix paboT ¥ 16 mpakTUYECKHX 3aHSATHH.
TunoBbie TeMbI 1TA00PAaTOPHBIX PAOOT M MPAKTUUECKUX 3aHATUN nipuBeaeHbI B PI1/I.

3amura 1abopaTopHOil pabOTHI 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 TPYyHHol CTyAeHTOB. THUMOBBIEC HIKAJla U KPUTEPUM OLIEHKU MPUBEACHBI B 0OIIEH
gactu ®OC 00pa3oBareabHOI NPOrpaMMBbl.

2.2.2. PyOexxHasi KOHTpPOJIbHasA padora

Cormacuo PIIJ] 3ammanupoBano 8 pyOexHbIX KOHTponbHBIX pabor (KP) mocie
OCBOEHUSI CTyJE€HTaMH yueOHbIX Moayiedl 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 MIKajga M KPUTEPUM OLEHKH pE3yJbTaToB pPYyOEKHOW KOHTPOIBHOU
paboTel npuBeneHbl B 0011eil yactu @OC o0pa3oBaTeIbHON 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
7ab0paTopHBIX pPadOT M MOJOKUTETbHAs WHTErpalbHas OILEHKAa IO pe3yabraraM
TEKYILEro U pyOe>KHOTO KOHTPOJISL.



IIpomexyrounas arrecranus, comtacHo PIIJI, mpoBoauTcst B BHIE 3K3aMmeHa 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
OPAaKTUYECKUE 3aJaHus, KOHTPOJIMPYIOLIUME 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 PE3YJIbTaTOB OOYYEHHMsI MPU CAaye dK3aMeHa
JUIsi KOMIIOHEHTOB 3Hamb, ymemb U 6ladems TpuBeHAeHbl B o0mieil yactu POC
00pa3oBaTebHON MPOTrPaMMBI.

3. Kpurepun ouneHuBaHusi YPOBHS C(HOPMHPOBAHHOCTH KOMIIOHEHTOB H
KOMIIeTeH Ui

3.1. Ouenka ypoBHsl ¢()OPMHUPOBAHHOCTH KOMIIOHEHTOB KOMIIeTeHIN i

[Ipu oneHke ypoBHS CPOPMHUPOBAHHOCTU KOMIIETEHIMH B paMKax BBIOOPOYHOTO
KOHTPOJS TPH D3K3aMEHE CUYMTAETCA, 4YTO HNOJNYYEeHHAs] OYeHKa 3ad KOMHOHeHm
npoegepsieMoul 8 buneme KOMHnemeHyuu 060o6waemcs Ha cOOmeemcmeyIouuti KOMNOHEHM
8cex KomnemeHyutl, hopmupyemuvlx 8 pamKax OaHHOU Y4eOHOU OUCYUNIUHDL.

TunoBele KpUTEpUM W IIKAIBl OLEHUBAHUS YPOBHA C(HOPMHUPOBAHHOCTHU
KOMIIOHEHTOB KOMIMETEHIMI mpuBeAeHbl B ob6mieil yactu POC 00pa3oBareabHOM
MIPOrpamMMBlI.

3.2. OueHka ypoBHsl ¢(p)OPMUPOBAHHOCTH KOMIIETEHIH A

OO6mast oreHka ypoBHS C(HOPMHUPOBAHHOCTH BCEX KOMMETEHIHUM MPOBOIUTCS
MyTEM arperupoBaHus OLEHOK, IOJYYEHHBIX CTYIAEHTOM 3a KaXIblii KOMIIOHEHT
(bopMUpYEMBIX KOMIIETEHILIUH, C YUETOM PE3yJbTaTOB TEKYILEro U PyOEeKHOTO KOHTPOJIS
B BHJC HHTEIPAIBHOM OILIEHKH 10 4-X Oa/utbHOM mikaje. Bce pe3ynbTaTel KOHTPOJIS
3aHOCATCS B OLICHOYHBIM JINCT M 3alOJIHAKOTCA MPENOoJaBaTesieM [0 UTOoraM
MMPOMEKYTOUYHOU aTTECTALUU.

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

IIpu QopmupoBaHUM HUTOrOBOM OLEHKH IPOMEKYTOUHOW aTTeCTallMi 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 OIK-1
CKOpOCTh, YCKOPEHHE XapaKTEPUCTHKAMH MOCTYATEILHOTO JABHKECHUS?

4 KoopauHara Tena MeHseTcs 110 3akony X = 2 + 3t + 0,5t2 OTIK-1
Yemy paBHA CKOPOCTH (B M/C) B MOMEHT BpeMeHH 1 C.
Nmnyinbc Tena Kakas ¢usnyeckas BenmnuunHa B cucreme CHU OITK-1
U3MEPSETCS B KI-M/C.
JEUCTBYIOLIEH Ha HEE Yemy paBHA ObICTPOTAa U3MEHEHHSI UMITYJIbCA OIK-1
cuie MaTepHaabHON TOUKH? OTBET MPEICTABUTh CIIOBAMHU.
5 Teno 6e3 TpeHUs CKOJIB3UT 10 HAKJIIOHHOM MIIOCKOCTH
oOpasytoieii ¢ ropuzonTom yroi 30°. Uemy paBHO OIIK-1
yckopenwue Tena B M/c?? (g = 10 m/c?).
4 Haiinure kunetnyeckyro sHepruto tena (B k) macchbl OITK-1
2 KT, IBIDKYILETOCS CO CKOPOCTHIO 2 M/C.
paboTe STOH CHUJIBI YeMy paBHO U3MEHEHUE KUHETUYECKOI SHEpruM Tea, OITK-1
€CII OHO IIPOMCXOIUT IO ACHCTBHEM CHITbI F?
Pa6ora, sneprus, Kakue ¢pusnveckne BEIMIHHBI H3MEPSIOTCS B OIK-1
TEIUIoTa Jxoynsax?
9 Msunk maccoit 0,5 Kr najgaroniuii ¢ BbICOTEL S M y
3eMJIM UMell CKopocTh 8 M/c. Uemy paBeH MOJyJIb OTIK-1
paboTHI cuibl compoTuBIeHus Bosayxa? (g = 10 m/c?).
OTBeT npeacTaBUTh YUCIOM B JIK.
3aBHCUMOCTH KOOPIMHATHI KOJIECOIIIOMIETOCS TeNa OT
BpPEMEHHU IpeJicTaBlieHa rpa)ukoM Ha PUCYHKE.
X, CM
2 .
4 éhl 2 3m5 t,c OIlK-1
2 .
Yemy paBeH nepuoy konedanuii (B c)?
cBOGOIHLIX VYpaBHeHHE ABMKEHUS] TApMOHUYECKOT0 OCIIMILISTOpA
He3aTyXaloIuX d’x 0
CBOGOJTHBIX 3aTYXAIOTIHX F + 0y - X=U gpngercs muddepeHnnaabHbIM OTIK-1
BEIHY)KNICHHBIX ypaBHEHHEM KOJIEOAHUH.
MPUHYIUTENBHBIX
I"apmonmnueckue Kak HazpiBaeTcs nmpotiecc, pu KOTOPOM KOOpIMHATA
Kose0aHus MaTepHalIbHON TOYKN M3MEHSETCS 10 3aKOHY CHHYCa OIlK-1
WJIM KOCHHYca?
JlrHa BOJIHBI Kak Ha3pIBaeTcs pacCTOsIHHE, IPOXOIUMOE BOJIHOH 3a 1 OITK-1
Kosebanme?
4HCJI0 ABOrajapo
nocTostHHas boiaprMana
KonnyectBo monekyn B 1 Mosie BemecTBa YHCIEHHO
YHUBeEpcaJbHas ra3oBas
BBIPAXaeT ... OIIK-1

ITIOCTOAHHAA
MOJISIpHAs Macca
BEIECTBA




TeMmeparypa

NMOCTOSIHHA

HET TEII000MEHa ¢ N30TepMUUECKUM HA3bIBAETCSI IPOLIECC, IIPU KOTOPOM

OKPYXAFOLLIEH Cpeon ’ o OIIK-1

JIaBlIeHUE MTOCTOSTHHO

00BEM ITOCTOSTHEH

2 B u300apHOM mpoliecce ¢ TMOCTOSIHHOW Maccoil rasa
TeMmmepaTypa yBeauuuiaachk B 2 paza. Bo ckoiibko pas OIIK-1
yBenuuuics o0beM rasza?

2 B wu3oxopHOM mporecce ¢ MOCTOSHHOM Maccoil rasa
TeMIiepaTypa yBeauuuiach B 2 pasa. . Bo ckonbko pa3 OIIK-1
YBEJIMYWIIOCH JIaBJICHUE ra3a?

6 B nporiecce ¢ mocTostHHOM Maccoi raza 00beM
YBEJIMUMWIICS B 2 pa3a, a 1aBJICHUE YBEIUYUIIOCH B 3 OIIK-1
pasa. Bo ckoibKO pa3 yBelIM4mMiach TemIeparypa raza?

100 [Tpu ymenbiiennn o0bema rasza B 2 pasa JaBJIeHUE
yBesmumiock Ha 120 kI1a, a aGcomoTHas Temmeparypa OIIK-1
Bo3pocia Ha 10%. Kakum ObL10 mepBoHavaIbHOE
nasienue. OTBeT npeacTaBuTh yucioM B Klla.

AUIJIEKTPpUYecKas

NPOHULIAEMOCTb Cpe/ibl

CHJIa TOKa B cucreme CU 0e3pa3zmepHOi U3 nepeuncaeHHbIX OIK-1

HaMpsHKeHUe aBIsgeTcs (u3NUecKas BEITUYHHA ...

HANPsKEHHOCTD

AIEKTPUYECKOTO TOJIS

HanpsixeHHOCTB Kakas ¢pusnueckas BenuunHa sBIsIETCS CUIOBON

AIIEKTPUYECKOTO IOJIS XapaKTEPUCTUKOU JIEKTPUUIECKOTO T0JIS B OIlK-1
paccMaTpuBaeMoOi TOUKe?

[ToTenuman Kakas ¢usndeckas BenuuuHa SBISIETCS SHEPreTHIECKON

BJIEKTPUYECKOTO MOJIA XapaKTEPUCTUKOMN JIEKTPUUYECKOTO TOJIS B OIIK-1
paccMaTpuBaeMoi TOUKe?

4 Bo ckonbko pa3 yBeIMUUTCS CHJIA BJIEKTPUUYECKOTO
B3aUMOJICHCTBUSL MEXAY ABYMSI TOUEYHBIMH 3apsiIaMH, OIlK-1
€CITH PacCTOSIHME MKy HUIMH YMEHBIIHTH B 2 paza?

12 Konnencarops! emkoctsimu 20 u 30 Mk® coenMHEHbI
nocienoBareabHo. Uemy paBHa 061mast eMxkocTh? OTBET OIIK-1
MPEACTABUTH YUCIOM B MKD.

He U3MeHseTCs

YBEIUYHUBAETCS B HanpaBneHun npoTeKaHus MOCTOSTHHOTO TOKa B

YMEHbIIIAeTCs METAJITIMYECKOM IIPOBO/IE IIJIOLIA/1b TONEPEYHOIr0 OITK-1

MOJKET KaK CEYEHHUs ITPOBOJA YBEIMUNBAETCS, IPU ATOM CHJIA TOKA

YBEJIMYUBATHCS, TaK U B 9TOM HalpaBJICHUM. . .

YMEHBIIAThCS

2 K ncrounuky nuranus ¢ 3/1C 12 B u BHyTpeHHUM
conpoTuBiieHneM 2 OM NOJKIII0YEHA JJaMIIOUKa OTIK-1
conpotusiieHneM 4 OM. UeMy paBHa cuiia TOKA B LIETIH?

OTBeT NpeJCTaBUTh YUCIIOM B A.

2 /IBa mpoBoiHUKa ¢ conpoTuBieHus MU 12 u 18 Om
coeMHEeHBI nocneaoBareabHo. [lapamiensHo um
MPUCOETMHEH MTPOBOAHUK conpoTuiieHreM 20 Om. Ha OIIK-1

1ens nojgaHo Hanpspkenue 24 B. Uemy paBHa (B A) cuna
TOKA B 1IENH?




Ha pucynke yka3zaHbl TpaeKTOPHH 3apsKEHHBIX YaCTHII,
MMEIOLINX OJIMHAKOBYIO CKOPOCTb U BIIETAIOIINX B
OJIHOPOJAHOE MarHUTHOE I0JIe, IEPIIEHIUKYIIPHOE
IUIOCKOCTH uepTexka. [Ipu aToMm y wactuus! 1 3apsn ...

MOJIOKUTEJIbHBIH
paBeH HYJIIO0 2 B
OTPHUIIATEIILHBIN Q OIIK-1
3HAK 3apsiia OIpeaeInuTh +
HEJb35
1 v 1- 3 4
Yemy paBHa cuina Amiiepa (B H)aelictyromas Ha
1 MPOBOJHUK JJIMHOW 2 M 1O KOTOpOMY TedeT Tok 10 A,
eClI OH HaxoauTcsa B MarauTHoM 1ojie 0,1 Tin? Yron OIIK-1
MEXIy MPOBOJHUKOM M MHAYKIIMEH MarHUTHOTO MOJISt
30°.
Makcumym UYro Oyner HabM0IaTHCS HAa 9KpaHe, €Cl pa3HOCTh a3 OTTK-1
uHTephEpeHIN JIBYX KOT€PEHTHBIX BOJIH paBHA 2T paa?
WuTepdepenmus, JIns cBeTa XapakTepHa KOPITYCKYJISIPHO-BOJIHOBAs
nudpaxius, JIBOMCTBEHHOCTbh CBOMCTB. Kakue sBieHus
noJispu3anus IIPEJICTaBJISIIOT BOJHOBBIE CBOMCTBA CBETA.
MO3UTPOHBI
3JIEKTPOHBI Kaxkue wactuiel HE BxoasT B cocraB aroma? OIK-1
MIPOTOHBI
HEUTPOHBI
JledexT macchl Kaxk Ha3bIBaeTcs pa3HOCTh MEXKy CYMMOM Macc
CBOOOJHBIX HYKJIOHOB, COCTaBJISIOLINX PO, U Maccoi OIIK-1
aapa (Am=Z-m +(A-Z)-m —M,;)?
DHeprus CBA3M Apa Kak  HaspiBaeTcs  paborta, HeoOXomumas IS
pacHICTUICHHS Si7Jpa Ha COCTABIIAIOIINE €r0 HYKJIOHBI 03 OIIK-1
COOOIIIEeHNs] UM KHHETHYECKON YHEPTHH ?
CHJIBHOE,
JICKTPOMATHHTHOC, HazoBute 4 Buga pyHIaMeHTAIBHBIX B3aUMOJICHCTBHIA. OIIK-1
ciaboe u
IPaBUTAIMOHHOE




