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PaGouas mporpamma coctapiena Ha ochose ®I'OC BO no HanpasjieHHIO MOArOTOBKH
22.03.02 METAJUIYPIUSI (yposenb Gakanaspuara) (npuka3 MunoGpuayku Poccun ot
04.12.2015 r. Ne 1427)

PaGouasi mporpamMma paccMoTpeHa i 0100peHa Ha 3acesannu Kadie/ipbi Pu3uky
12.03.2020, npotokon Ne 6

3aB. kadenpoi ———M.b. Apkyiuc
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Jluer akTyasu3anuu padoueii nporpaMmmel

PaGouas mporpamMma repecMoTpeHa, o6cy kaeHa 1 0100peHa Uls peann3altii B 2020 - 2021
yueGHOM rojIy Ha 3acefiaHuy Kapeapbl Pusrku

ITpotokon ot 04 0L0r. No 4
3as. kadeapoi M.B. Apkynuc

PaGouasi mporpaMma repecMoTpena, o0cykieHa u oxobpena s peanusaiiu B 2021 - 2022
yueGHOM oAy Ha 3aceflaHuu Kapenpsl Pusnky

¥

[Tpotokon ot _ 20 r. Ne

3aB. kadeapoii M.B. Apkyiuc

PaGouast IporpaMma NepecMoTpena, o0cyKieHa u 0100pena uis peanusaiiu B 2022 - 2023
yueGHOM rojy Ha 3aceqannu kapenpsl DH3UKH

[Tporokom ot 20 _m. Ne

3as. kadenpoit M.B.kaynuc

PaGouasi IporpaMma nepecMoTpena, o6cyKAeHa H 006pena uis peanusanuu B 2023 - 2024
yueGHOM rofty Ha 3acejaHnu kapenpsl DOU3HKHA

[TpoTokonor _ 20 r. Ne

3aB. kadenpoi M.B.pry;mc




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

[enstMmu OCBOCHUS TUCIUTUTHHBI (MOAYsl) «DuU3uKa» SIBISIFOTCS: OBIAJCHHE 0a30BBIMU
3HAHUSAMU OCHOBHBIX (PM3NYECKHX 3aKOHOB U METOJIOB KJIACCMYECKON M COBPEMEHHOU (U3MKU
JUTSL yCTIENTHOTO ()OPMUPOBAHUS M Pa3BUTHUsA, 0OMIENPO(HECCHOHATBHBIX W TPO(ECCUOHATBHBIX
KOMIETEHIIMH 1O BHJaM MNpo(ecCHOHANBHON [eATeIbHOCTH B O0JIACTH METAJUTypruu, B
cootBercTBUH ¢ TpeboBanusiMu PI"OC BO u HanpasneHHOCTHIO (ipoduiiem) OI1

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

Hucuunnuaa ®u3uka BXOAUT B 0a30BYI0 4acTh y4yeOHOro IjiaHa oOpa3oBaTeIbHOM
POTPaMMBI.

JUis  u3ydeHus  JAMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

Hucnummaa «®wu3uka» BXoauT B 0a30Byl0 YacTh Onoka 1 oOpa3oBarenbHOM
POTPaMMBIL.

Jns  wW3ydeHWs  JUCHUIUIMHBI ~ HEOOXOOWMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
chopMUpOBaHHBIE B  pe3yiabTaTe u3ydeHUs AuciuimiuH  «®Dusukay, «MaremaTHukay,
«udopmaruka» Ha 0a3e cpeaHero (IIoJIHOro) 00IIero 00pa3oBaHus.

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH AAHHON AUCLHUILIIMHBI OyIyT
HEOOXOAUMBI ISl U3yYCHUS TUCIUTLTIH/TIPAKTHK:

Mertposnorusi, cTaniapTu3anus u cepTUPUKaLsL

duznyeckas XUMHS

DNEeKTPOTEXHUKA U DJIEKTPOHUKA

MarepuanoseneHue

Tennodusuka

dusnueckas XUMHS IAPOMETAIUTYPTHUECKUX TTPOIIECCOB

YucraeHHbIe METO/IbI

Hayuno-uccnenosarenbckas pabota

DEeKTPOMETAILTYPTHS CTANIU U CTIIIABOB

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHH s

B pesynpraTe OCBOEHMSI JUCHMIUIMHBI (MOayis) «Du3uka» o0ydaromuiicss TOJKeH
001aaTh CIeAyIOIUMI KOMIETEHIMSMMU:

CrpyKTypHBII [Tnanupyemsble pe3ynbTaThl 00y4eHUs
JJIEMEHT
KOMIIETCHIIMU
OIIK-4 TOTOBHOCTBIO COYETATh TEOPHUIO U IIPAKTUKY I PELICHUS NHKEHEPHBIX 3a/1a4
3HaTh OCHOBHBIE 3aKOHBI (DU3HKH;

CIIEICTBHUS M3 TUX 3aKOHOB;

(U3NYECKYIO CYIIHOCTD SIBJICHUHN U MPOIIECCOB, MPOUCXOAALINX B IPUPOJIE;
(bU3NKO-MaTEMAaTHIECKUI amIapar, TPUMEHSFOIIUICS TSI OTTMCaHHS
3aK0-HOB (DPU3UKU;

METOBI aHAIHM3a U MOJICITUPOBAHHSI CIIOKHBIX (PU3NIECKUX MPOIECCOB;
METOBI M MOIXObI K TEOPETHUECKOMY M SKCIIEPUMEHTAIBHOMY HCCIIENI0
-BaHMUIO, IPUMEHsIEMbIE B (DU3HKE U PACTIPOCTPAHSIONINECS Ha IPYTHE
o0yacTv 3HaHUU




VYmMmern

pacrio3HaBaTh 3((HEeKTUBHOE pelIeHue 0T HeI((PEKTUBHOTO;

OOBSACHSTH (BBISIBIIATH U CTPOUTH) TUITUYHBIC (PU3UICCKHIE MOJCIH JIJIS
OTIMCaHMS PeaJIbHBIX MPOIIECCOB,

BBIOMPATh METOJIbI UCCIICJIOBAHUS, C TIOMOIIBIO TIPHOOPOB;

MPUMEHSATH (PU3MUECKUE 3aKOHBI U (PU3UKO-MAaTEeMAaTHUECKUH anmapar B
poeCCHOHATILHOM JIeATEIILHOCTH; UCIIOB30BAaTh UX HA
MEXIUCIUIUITMHAP-HOM YPOBHE;

npuoOpeTaTh 3HAHUS B 00JIACTH (PU3HKH, TPUMEHHUMBIC ISl PEIICHUS UH-
KEHEPHBIX 3aJ1a4;

KOPPEKTHO BBIPKATh U apTYMEHTHPOBAHHO 00OCHOBBIBATH ITOJIOKECHUS
MpeAMETHOM 001acTH 3HAHUS.

M3MEPSTh (U3NUYCCKHUE BEIIMYHHEI

Bnanets

HaBBIKaMU pelIeHUs PU3NISCKUX 3a]1a4;

HaBbIKaMU pa0OTHI C LIMPOKUM KPYrom (pusndeckux npudopoB u
000py10-BaHus;

croco6aMu JEMOHCTPALIMY YMEHUSI aHATHU3UPOBATh TEOPHUIO MPU PEIICHUN
WHXCHEPHBIX 33]1aY;

METOJIaMU MPOBeACHUs PU3NYECKIX U3MEPEHHI, pacueTa BeTNYHH,
aHaJIM-32 TIOJIYYCHHBIX JAHHBIX U HABBIKAMU TUIAHUPOBAHUS
HCCIIEIOBATENLCKOTO IIPOIIECCa;

HaBBIKAMHU ¥ METOJIUKAMU 0000IIEHHS pe3yabTaTOB IKCIIEPUMEHTAIILHON
NeSITeNIbHOCTH;

croco0aMu OIIEHUBAHMS 3HAYMMOCTH M MPAKTHYECKOU MPUTOTHOCTH
MOJIyYE€HHBIX Pe3yJIbTaTOB;

BO3MOYXHOCTBIO MEXIUCIUTUTMHAPHOTO MPUMEHEHUS PU3NICCKUX 3HAHUIA;
OCHOBHBIMH M€TOJIaMHU (PM3HUECKUX HCCIET0BaHUH B IPOdeCcCHOHATBHON
00JacTH, MPAaKTHYECKUMH YMCHHUSIMHA W HAaBBIKAMU MX UCIIOJB30BaHUS;
npodeccroHaNbHBIM SI3BIKOM B 0071acTH (PU3UKY;

Croco0aMy COBEPLIEHCTBOBAHUSI MPOPECCUOHANBHBIX 3HAHUN U YMEHUN
MyTeM MCIOJIb30BaHUS BO3MOXKHOCTEH MH(POPMAIIMOHHOM CpeibI.

[1K-1 crmocoOHOCTBIO K aHAJIU3Y U CUHTE3Y

3HaTh

OCHOBHBIE 3aKOHBI (PH3HKH;

CIIEICTBUS M3 ITHUX 3aKOHOB;

(U3MYECKYIO CYITHOCTD SIBJICHUH U MPOIECCOB, IPOUCXOISIINX B IIPHPOE;
(U3MKO-MaTEeMaTHUECKHIA anmapaT, IPUMEHSIOIIUICS IS OTIMCAHUS
3aK0-HOB (DPU3UKU;

METOIBI aHAJTHM3a U MOJEITMPOBAHUS CJIOKHBIX (PU3NIECKHUX TPOIIECCOB;
METOJIBI ¥ TTOJIXO/IbI K TEOPETHYECKOMY M DKCIIEPUMEHTAIILHOMY HCCIIEII0
-BaHMUIO, IPUMEHsIEMbIE B (PU3MKE U PACTIPOCTPAHSIONINECS Ha JPyTre
o0J1acTH 3HaHUH

YmMmern

pacrio3HaBaTh 3((eKTUBHOE pelieHne oT Hed((HEKTUBHOTO;

OOBSACHATH (BBISBIATH U CTPOUTD) TUIMYHBIE (PU3HUECKUE MOJIETH TS
OTMCaHMsI peaIbHBIX MPOIIECCOB,

BBIOMPATH METOJIBI HCCIIEZIOBAHUS, C TIOMOIIBIO TIPHOOPOB;

nenaTb 000OCHOBAHHBIE BBIBOJIBI IO Pe3yiIbTaTaM (PU3MUECKUX UCCIIEI0Ba
-HUH




Bnanets

MOHSATUWHBIM alapaToM,

HaBbIKAMH aHAJIN3a U CUHTE3a B UCCIIEA0BATEIIbCKOM €SI TEIbHOCTU
croco0amMu JeMOHCTPAIMK YMEHHS aHAIM3UPOBATH TEOPUIO TIPU PEIICHUH
VHKEHEPHBIX 3a/1a4;

METOAaMHU POBeIeHUs (PU3NUECKUX U3MEPEHUH, pacyeTa BEINYHH,
aHaJIM-3a NOJIYYCHHBIX JAHHBIX U HABBIKAMHU IJIAHUPOBAHUS
HCCIIEA0BATENIBCKOT0 IIPOLECCa;

HaBbIKaMU ¥ METOJAMKAMH 0000IICHUS PE3yIbTaTOB SKCIIEPUMEHTAIBHOM
NESITENIbHOCTH;

croco6aMu OIIeHUBAHUS 3HAYUMOCTH U MPAKTUYECKOU MPUTOIHOCTH
IIOJIyYEHHBIX PE3YyJIbTaTOB;

BO3MOYKHOCTBIO MEXIUCHUIUTMHAPHOTO IPUMEHEHHS (PU3NUECKUX 3HAHUM;
OCHOBHBIMH METOJIaMH (PM3UYECKHUX MCCIIEJOBAHUH B MPO(HECCHOHAIBHON
o0JacTu, PakKTHYECKUMU YMEHHUSIMHA U HAaBBIKAMU MX UCIOJIb30BaHUS;

IIK-3 rOTOBHOCTBIO HCIIOJIB30BaTh Q)HBI/IKO'MaTeMaTI/I‘IeCKI/Iﬁ alrrapar JJi peCuICHuA 3aj/1a4,
BO3HHKAKOIIUX B XOJ€ HpO(i)eCCI/IOHaJH)HOI\/JI JACATCIIBHOCTH

3HaTh

OCHOBHBIE 3aKOHBI (DU3HKH;

CIEACTBHS U3 DTUX 3aKOHOB;

(HU3UYECKYIO CYITHOCTD SBJICHHUH U MPOIECCOB, MPOUCXOIAIINX B IPUPOJIC;
(bU3MKO-MaTeMaTHYCCKUI ammapar, IPUMCHSFOIIUICS [T OTMCaAHMSI
3aK0-HOB (DU3UKU;

METO/Ibl aHAJIM3a U MOJICIIMPOBAHUS CJIOXKHBIX (PU3NICCKHUX MPOIIECCOB;
METO/IbI U MTOIXO/IbI K TEOPETHIECKOMY U IKCIIEPUMEHTAIILHOMY HCCIIEII0
-BaHHUIO, IPUMEHSIEMbIC B (DU3HKE U PACTIPOCTPAHSIONINECS Ha IPYTHe
o0acTy 3HAHUH

VYmMmern

pacno3HaBaTh 3(pPexTUBHOE pelieHne oT HeAP(HEeKTUBHOTO;

OOBSICHATH (BBISBIATH U CTPOUTH) TUIIMYHBIE (PU3HUECKUE MOJIEIH JJIs
OIMMCaHus PCAJbHBIX ITPOLIECCCOB,

BBIOMPATh METO/IbI HCCIIEZIOBAHUS, C IOMOIIbIO TPHOOPOB;

MPUMEHSTh (PU3NYECKHE 3aKOHBI M PU3UKO-MaTeMaTUYECKUH anmnapaT B
poeCCHOHATILHOMN 1eATeIbHOCTH; UCIIONB30BaTh UX Ha
MEXIUCIUILINHAP-HOM YPOBHE;

npuoOpeTaTs 3HaHUA B 00J1aCTH (PU3UKH, IPUMEHUMBIE JJIs PEIIeHUs UH-
KCHEPHBIX 3a]1ad;

KOPPEKTHO BBIpa)KaTh U apryMEHTHPOBAaHHO 00OCHOBBIBATH MOJIOKEHUS
MPeAMETHON 001aCTH 3HAHUS.

U3MEPSITh (PU3NUYECKHUE BEIIMUHMHBI.




Brnaners

HaBBIKaMU pelIeHUs PU3NIECKUX 33124,

HaBBIKAMHU PAa0OTHI C IMUPOKUM KPYroM (HPU3HYECKHX TPUOOPOB U
00opyno-BaHMS;

crioco0amMu JICMOHCTPAIIMKA YMEHUS aHAITM3UPOBATh TEOPUIO TIPU PEIICHUN
WH)KEHEPHBIX 3371a4;

METOJaMU TIPOBEICHUS (PU3UUECKUX U3MEPEHUH, pacueTa BEIINYHH,
aHaJM-3a MMOJyYCHHBIX JaHHBIX U HAaBBIKAMU TNIAHUPOBAHUS
HCCIIEIOBATEILCKOTO TIpoIiecca;

HaBBIKAMU M METOJUKAMH 0000IICHHUS PE3YIbTaTOB HKCIIEPUMEHTATBHOM
NeSITeIIbHOCTH;

croco0amMu OIIEHWBAHUS 3HAYUMOCTH U TPAKTUYECKOM MPUTOTHOCTH
MOJTyYCHHBIX PE3yJIbTaTOB;

BO3MOKHOCTBIO MEXAUCIUIUIMHAPHOTO TPUMEHEHUS (PU3NIECKUX 3HAHUM;
OCHOBHBIMH METOJIaMH (PU3UYECKHUX MCCIICIOBAHUH B MPO(HECCHOHAILHOM
00J1acTH, MPAKTUYECKIMU YMEHHSIMHA U HABBIKAMH UX MCIOJIB30BAHUS;
PO ECCUOHATBHBIM SI3BIKOM B 00J1aCTH (PU3HKH;

croco0amMu COBEPIIEHCTBOBAHUS NMPO(eCCHOHATBHBIX 3HAHUN M YMEHUH
MyTEM HCITIOJIb30BaHMsI BO3MOKHOCTEH MH(OPMAIIMOHHON CPEJIbI

I1K-4 roTOBHOCTBIO HCIIOJIL30BATh OCHOBHEIC IMMOHATHSA, 3aKOHBI 1 MOJCIIN TCPMOJUHAMUKH,
XUMHYCSCKOM KHMHCTUKHU, IICPCHOCA TCILJIa U MACChI

3HaTh

OCHOBHBIE 3aKOHBI TEPMOJIMHAMUKH;

CJIEICTBHS U3 OTUX 3aKOHOB;

(U3NYECKYIO CYIIHOCTD SIBJICHUHN ¥ MPOIECCOB, MPOUCXOASAIINX B IPOLIEC
-cax TEpMOJAMHAMUKH, [IEPEHOCA TEILIA U MACCHI;
(u3MKO-MaTeMaTUUECKUN anmnapar, IPUMEHSIOIUICS 715 ONUCAHUs
3aK0-HOB TEPMOJUHAMUKH;

METO/]Ibl aHaJIN3a U MOJEJIMPOBAHUS CIOKHBIX (PU3NUYECKUX MTPOLIECCOB;
METOBI U MOAXOABI K TEOPETUUECKOMY U HKCIIEPUMEHTAIILHOMY HCCIIEN0
-BaHUIO, IPUMEHSIEMBIE B TEPMOJIMHAMUKE

VYmMmern

MPUMEHSTH (PU3NYECKHE 3aKOHBI U (PU3UKO-MaTeMaTHUYECKUI anmapar npu
peleHny 3a1a4 B 00JIaCTH TEPMOIMHAMUKH;

puoOpeTaTh 3HaHUS B 001acTU (PU3UKH, IPUMEHUMBIE JIJIS1 pELIEHHs UH-
KEHEPHBIX 33]1a4;

KOPPEKTHO BBIpaXXaTh U apryMEHTUPOBAHHO OOOCHOBBIBATD MOJIOKEHUS
MPEeIMETHOM 007acTH 3HAHMUS.

U3MepATh GU3NYECKUE BEIUYUHBIL.

Bnaners

HaBBIKAMU PEIICHUS TEPMOAMHAMUYECKUX 33]1a4;
HaBBIKaMU pabOTHI ¢ HIUPOKUM KPYroM MpUOOPOB U 000pyIOBaHUS, HC-
MOJTH3YEMOTO TIPH UCCIIEIOBAHUH TTPOIIECCOB TEPMOJIMHAMUKH, TIEPEHOCA
TEIIa ¥ MaccChl;

HaBBIKAMHU ¥ METOJIUKAaMHU 0000IICHHS Pe3yIbTaTOB AKCIIEPUMEHTATbHON
JIeSITENNLHOCTH;

croco0aMu OTIEHUBAHMSI 3HAYMMOCTH M MPAKTHYECKOU MPUTOTHOCTH
MOJIyYEHHBIX PE3YJIbTATOB;

pohecCHOHATBHBIM SI3BIKOM B 00J1aCTH TEPMOIMHAMUKY;




4. CTpyKTYpa, 00bEM U coiep:kaHue TUCIMIINHBI (MOIYJIs)

OO0mast TpyA0eMKOCTh JUCHHILTUHBI cocTtaBisieT 10 3auetHpix enunuil 360 akaa. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabota — 195 akax. yacos:
—ayauTtopHas — 187 akan. 4acos;
— BHEAy/IUTOpHAs — 8 aKaJI. 4acoB
— camocTosTenpHas padorta — 93,6 akaz. 4acos;
— MOJrOTOBKA K 9Kk3ameny — 71,4 akaz. yaca

dDopMa aTTeCcTaluu - 3K3aMCH

AynutopHas s g
KOHTaKTHast paboTa E z DopMa TeKyIero
Pasyen/ Tema § (B akaz. yacax) E g Bun 5 KOHTPOJISI Kox
[ — : g Of caMOCTOATENbHOT | - yCrieBaeMOCTH U KOMITETEHIIHH
@) 2 5 paboTs MPOMEKYTOTHON
Tex. 71a0. | mpaKT. z9 aTTeCTALMH
3aH. | 3aH. (O 9
1. ®dusnyeckue OCHOBBI MEXaHUKH
11 Kunemaruka IMoaroroska k OnNK-4,
MarepuaJbHOH  TOYKH | MPAKTHIECKOMY, NK-1
MOCTYNAaTEIbHOTO JBM)KEHHUS 1 1 1 nabopaTopHo- VYeTHBI onpoc !
a0COJIIOTHO TBEPJIOTO Tela. MPaKTHICCKOMY MK-3,
YpaBHEHHS NBIKEHHS. 3aHATHIO NnK-4
1.2 JlunaMuka MaTepuaabHON [loaroroBka K, OnNK-4,
TOYKM M TIOCTYIA-TEIBHOTO MPaKTUIECKOMY, NK-1
JIBHDKCHHUSI a0COJIFOTHO 2 2 1 nabopaTopHO- VYcTHbIi onpoc !
TBEpAOTrO  Telna  3aKOHBI MPAaKTUYECKOMY MK-3,
Heprorona 3aHSITHUIO NnK-4
1.3 KunemaTuka U JUHAMHKaA IToaroroBka k OnNnK-4,
BpaIIaTeJIbHOTO  JBIDKECHUS MPAKTHIECKOMY, MK-1,
JlaGopatopHbie
TBEpIOro  Tena.  MOMEHT 2 2 1 nabopaTopHo- paboT! NK-3
CHJIBI, MOMEHT HHEpIHH, PAKTHIECKOMY MK-4
MOMEHT UMITYJIbCA. 2 3aHATUIO
1.4 Cunel B mexanuke. Cuibl
yrnpyrocta u TpeHus. Cuna IMoaroroBka K, OrK-4,
TATOTEHUS. 3akoH MPaKTUIECKOMY, nK-1,
BCEMHUPHOTO TATOTEHHSI. 1 1 1 1abopaTOpHO- VYeruelii onpoc  |MK-3,
WuepupanbHble u MPAaKTUYECKOMY NK-4
HEWHEpUHAbHbIE  CHCTEMBI 3aHATHIO.
0TCUeTa
1.5 Pabora, MOIIHOCT, [MoaroroBka K,
MeXaHUuYecKasi JHEeprusi IMpH MPAKTHIECKOMY,
MOCTYNaTeIbHOM u nabopaTopHo- OnnK-4,
BpallaTeJIbHOM  JIBIDKCHUMU. 1 1 2 npaxtudeckomy | JlaGoparopmeie |[1K-1,
3aKoHbI COXpaHCHUs B 3aHATHIO. paboThI. MnK-3,
KITAaCCHYECKOH MeXaHHUKe. BeimonHeHne NK-4
3aKOHBI ~ COXpaHEHHs U MPaKTHYECKUX
CUMMETpHUS B IIPUPOJIE. 3alaHui.




1.6 [Mpunimn

OTHOCHUTEILHOCTH B
MEXaHHKeE. OCHOBBI [Moaroroska k
PEITSTUBUCTCKOW — MEXaHUKH MPAKTHICCKOMY,
I it - 6 _ OMnkK-4
OCTYJIaThI WHINTEHHA. 11ab0paTopHO ’
MpOBEpKa MK-1
IIpeobpazoBanus JlopeHua, MPAKTHIECKOMY -1,
WH/IMBUAYAIBLHBIX
CIIENCTBUS, CBSI3b c 3aHATHIO. O MK-3,
npeoOpazoBanusMu [ anwiest. BeInosiHeHne MNK-4
DNeMEeHTBl  PeNSITUBUCTCKON TIPaKTHIECKUX
JIMHAMUKH: HMITYJIbC, Macca, 3a1aHui.
CBSI3b SHEPTHU C UMITYJIECOM
U Maccou.
Uroro mo pazneny
2. MonekynspHass ¢u3MKa U
TEPMOIMHAMHUKA
2.1 ®usuyeckue OCHOBBI -
o IToaroroBka K, OnNnK-4,
MOJICKYJISIPHO-KHHETHUECKON . NK-1
MpakTu4ecKoMy, | YCTHBIH ompoc. -1,
TEOPHH. YpaBHeHue
nabopaTopHo- JlaGoparopusie |[1K-3
COCTOSIHUSI MJICAJILHOTO Trasa. ’
MPaKTHYCCKOMY paboTHI. MK-4
TepMoarHAMHYECKHE
3aHITHIO
(YHKIINU ¥ COCTOSIHUS
2.2 [IpuHUIMIIEL IToaroroBka K, OlK-4,
CTaTUCTHYECKOTO  OTHCAHHUS MPaKTUICCKOMY, MK-1
v ’
cucreM dactull. DyHKIMU nabopaTopHo- YcrTHBIi onpoc MK-3
pactipeneneHnd MakcBesia u MPaKTHYCCKOMY ¢
Bonsimana. 3aHATHUIO MNK-4
[ToaroroBka k -
2.3 TlepBoe HAYaJo . aIi[TI/I‘-IeCKOM’ Orlk-4,
TEPMOJUHAMHUKH. p ¥ JlaGopatopHbie NK-1,
nabopaTopHo-
TepmouHaMU4ecKue paboTHI. MNK-3,
HOTeHIHATEL MPaKTHYICCKOMY
’ 3aHATHIO nK-4
[ToaroroBka x
MPAaKTHICCKOM
24 Bropoe HayaJo p ¥ OMK-4
nabopaTopHO- ’
TepMO,ZlI/IHaMI/IKI/I. npOBepKa rIK 1
MPAKTHIECKOMY -1,
TepMmouHaAMITUECKast WHANBUAYAIbHBIX
3aHATHIO. . NK-3
BepOﬂTHOCTb u 3HTpOHI/I$I. 3aJaHUU ’
Brimonnenue MK-4
TemnsoBbIe ABUTATEIH. -
MIPAKTUYECKUAX
3a7laHuM.
HWroro no pazaeny
3. DIEKTPUUYECTBO ¥ MAarHETH3M
3.1 DJeKTpoCcTaTuKa B IToaroroska K, OnNnK-4,
BakyyMme U BeriecTBe. [10TOk MPaKTHYICCKOMY, MK-1,
JlaGopaTopHble
uupkyssimust E. [lotenuman. nabopaTopHo- AGOTEI MNK-3,
VYpaBuenuss Makcsemia Juis MPAKTHYECKOMY p NK-4
3IEKTPOCTATUUECKOTO TOJISL. 3aHSATHIO
3.2 DIIeKTpOJNHAMUKA. -
poa ITonroroBka x OnnK-4,
Knaccuueckass anexkTpoHHas MK-1
MPAKTUYECKOMY, -4,
TEOPHSI AIIEKTPONPOBOJTHOCTH 1A6ODATODHO Vermsii ompoe | [IK-3
METaJlJIOB. 3aKOoHBI . aKT]:/I‘{CCrI)(OM P ’
MOCTOSIHHOTO TOKa. IIpaBumia p y NnK-4
3aHATHIO
Kupxroda.
3.3  MaraurocTatuka B OnK-4
BakyymMe u BemiectBe. Cuia IToaroroska K, g
Jlopennia, cuma  Awmmepa. MPaKTHYECKOMY, NK-1,
JlaGopaTopHble
Tlotox w uwpkynsus  B. nmabopaTropHO- AGOTHI nK-3,
BuxpeBoii xapaktep mos. MPAKTHIECKOMY p ’ MK-4
VYpaBHenus MakcBemna At 3aHATHIO

MardiuTOoCTaTH4CCKOI'O IOJIA.




34 [puHImn

OTHOCHUTEIIBHOCTH B OnK-4
AIIEKTPOINHAMUKE. [oaroroska K, T
DNeKTpOMarHuTHas u MPAKTHIECKOMY, . MNK-1,
VYerubiit ompoc,
MarHUTO3JIEKTPUUYECKAs 1 1 1 nabopaTopHo- MnK-3
TECTUPOBAHNEC ’
MHIYKIHS. VYpaBueHus MPAKTHIECKOMY NK-4
Makcgemia.  MartepuasibHbie 3aHATHIO
YpaBHEHHUSI I OJHOPOIHOM
W30TPOITHOHN CpEJIbL.
IToaroroBka K,
MIPaKTUIECKOMY,
6 : OrK-4
71ab0paToOpHO poBepKa ’
35 OJICKTPOMATHUTHEIE npaktideckomy | mamuBuayansHex |[MK-1
BOJIHBI. BonHoBOE 1 1 1 P SARSTIIO y 3anaz14171 K 3'
ypasHenue. IlIkana OMB. : ; >
Brinonnenne TECTHPOBAHHE  [MK_4
MIPAKTHIECKUX
3a/1aHuH.
HWroro no pazaeny 5 5 5
Hroro 3a cemectp 17 | 17 17 JK3aMeH
4. BonHOBast 1 KBaHTOBAsI ONITHKA
[loaroroska k -
4.1 doTomeTprueckue - aIi[TI/ILIeCKOM’ OnK-4,
XapakTepucTuku. I[IpuHimn p ¥ JlaGopatopHbie NK-1,
. 4 4 3 nabopaTopHO-
Openens-Tolirenca. paboTHI. MK-3,
Jucnepcus ceta TPAKTHICCKOMY
) 3aHATHIO MK-4
IToaroroBka K, OMNK-4,
MPAKTHIECKOM
4.2 HaTrepdepeHnus cBeTa. p ¥ . NK-1,
4 4 3 nabopaTopHo- YcrTHBIi onpoc
KorepeHTHOCTb. MK-3,
MPAKTHIECKOMY
3aHITHIO MNK-4
IToaroroBka K, OMNK-4,
4.3 udpakuus ~ cBera. MPAKTHIECKOM
Hudppa p Y JlaGopatopusie  |MMK-1,
Hudpakuus  Dpenens  u 4 4 3 nabopaTopHo-
paboTHI. MK-3,
Dpayrrodepa. PAKTHIECKOMY
3aHITHIO MNK-4
4.4  Tlonspuzauusi  cBeTa. IToaroroBka K, OnK-4,
SBnenune JIBOIHOTO MPAKTHIECKOMY, MK-1
. 7
Jy4erpeIOMIICHHS. 4 4 3 nabopaTopHo- YcTHBIi onpoc MK-3
Iomepeunocts CBETOBBIX PAKTHIECKOMY ’
BOJIH. 3aHIATHIO MK-4
4.5
KopnyckynsipHO-BOIHOBOH
PIyCKYIAp IToaroroBka K,
JTyau3M. dotorddexr, HDAKTHUICCKOM ONK-4
3¢pdext Komnrona, ombIT §a60 ATODIHO Y, DOBEDKA g
Bauiiosa, TOPMO3HOE I aKT]:/I‘{CCl:I)(OM I/IH}II/I]I:I/IJI ganmx Mk-1,
PEHTTEHOBCKOE  U3IydeHUE. 3 3 3 p y Y N nK-3,
3aHATHIO. 3aaHuH,
Wzny4yenue a0COJIIOTHO MK-4
Brinmonuenne TECTUPOBAHUE
yepHoro Tenma. l'ummnoresa
. MIPaKTHYECKUX
IInanka. Bomusl ne Bpoiins. o
3aJlaHui.
IIpunuun
HEONPEACICHHOCTH.
Wroro no pazaeny 19 | 19 15
5. OcHOBHEIE TIOJIOKESHUS
KBAaHTOBOM MEXaHMKH.
5.1 KBaHTOBBIE COCTOSHUSL.
Bomnnosas HKIUS U ee -
u(by 1 IlogroroBka K, OnK-4,
¢busmyeckuit CMBICTL. MK-1
ITpuHIMI CyNEepHo3UIUN TpaKTHHCCKOMY, !
P yrep ’ 3 3 1 nabopaTopHo- Yerasiii onpoc  |[MK-3
YpaBHeHue [lIpenunrepa, ’
MPAKTHIECKOMY NK-4
KBAaHTOBEIE ypaBHEHHS
3aHATHIO
JIBYDKEHUS. OmnepaTopsl

(DU3NYECKUX BEIUYHH.




Iloaroroska k -
5.2  Hekoropele  3amaun A ’ OnK-4,
. MPAKTHIECKOMY, MK-1
KBAaHTOBOH MEXaHUKH. . ’
N 2 2 1 1a60paTOpHO- YcTHBIH onpoc
Yactuna B IOTEHIMAILHON MnK-3,
PAKTHIECKOMY
sime. KBanTtoBaHme sHepruu. MK-4
3aHATHIO
5.3 TyuHenbHbll 3ddekT. IToaroroBka K, OMNK-4,
Anbda-pacag Kak HpuUMep MPAKTHIECKOMY, ) MK-1,
TYHHEJIBHOTO addekra. 3 3 1 1a60paTOpHO- YcTHBIH onpoc MK-3
XomnoxaHast IMHCCHS PAKTHIECKOMY ’
3JIEKTPOHOB. 3aHATHIO MK-4
IToaroroBka K,
MPAKTHIECKOM -
5.4 T'paHuIbl NPUMEHUMOCTH };160 ato HOy’ - OrK-4,
KBaHTOBOH MCXAHHIH. I aKTBI‘leCrIZOM I/IHZ[I/I]I:I/IIL EJ'IBHBIX MK-1,
PenstuBucrckas "u 3 3 1 p y Y N NnK-3
3aHATHIO. 3aJaHuH. ’
HEpeNATUBUCTCKAS MK-4
Brimonuenne TectupoBanwue.
KBAaHTOBasi MEXaHHUKa
NPaKTUYECKUX
3aaHui.
HWroro no pazneny 11 ] 11 4
6. AToMHas U sepHas pU3MKa
6.1 DnekTpoHBI B aTroMax. IMoaroroBka OMnK-4,
ATOM BOJIOpO/a B KBAHTOBOM MPaKTUIECKOMY, NK-1,
JlaGopaTopHble
MEXaHUKE. KsanToBanne 3 3 3 nabopaTopHO- A60TEL MnK-3,
SHEPruy, MOMEHTa MMITYJIbCa MPaKTUYECKOMY p ’ MK-4
U €ro MPOEKIIHH. 3aHATHIO
[loaroroska k -
6.2 MHOTr03J1eKTpOHHbBIE A ’ Orlk-4,
MPAKTHIECKOMY, MK-1
aTOMBI. DJIEKTPOHHBIE CJION H . ,
3 3 3 nabopaTopHo- YcTHBIi onpoc
obomnouku. Ilepuoaudeckas MNK-3,
cuctema J[.1. MenneneeBa MPAKTHACCKOMY
o ) 3aHATHUIO MNK-4
6.3 HMamydyeHne  aToOMOB. IMoxaroroBka K, OlK-4,
DHepreTuIecKuit CIIEKT MPAKTHIECKOM
P p p Y JlaGopatopusie  |MMK- 1,
aToma BOJIOPOJIA. 3 3 3 nabopaTopHo-
. paboTsI. MK-3,
DHepreTuIecKuit CIIEKTp PAKTHIECKOMY
aTOMOB U MOJIeKyI. Jlazepsl. 3aHATHIO MK-4
IlogroroBka K, OMnK-4,
MPaKTUIECKOM
6.4 MoJieKyJIbL. Bugst p ¥ . NnK-1,
N 3 3 3 nabopaTopHo- YcTHBIi onpoc
CBsI3El. MK-3,
PAKTHIECKOMY
3aHITHIO MNK-4
IlogroroBka K, OMnK-4,
MPaKTUIECKOM
6.5 DieMeHTapHBIC YACTHIIBI p ¥ . NnK-1,
3 3 1 nabopaTopHO- VYcTHbIi onpoc
H sjpa. MK-3,
MPAaKTUYECKOMY
3aHATHIO MK-4
6.6 CocraB samep, uX OnK-4
CBOMCTBa, M30TOIEL. Mopgenu IlogroroBka K, ~
a1pa, yCTOWYMBBIE u NPAKTUYECKOMY, nK-1,
HeycToituuBele sapa. Jledekr 3 3 1 nabopaTopHo- VYerupii onpoc  |MK-3,
Macc M dHeprus cBssu. [lytu MPAKTHIECKOMY NK-4
MOJIy4EeHUs SIEpHOI 3aHATHIO
JHEPTrHH.
IlogroroBka K,
6.7 PamnoakTMBHOCTH. BuIsl
aJMOAKTUBHBIX acrazoB TIPAKTITICCROMY, ONnK-4
p P : nabopaTopHo- [Iposepka ~
3aKkoH PaJIHOAKTHBHOTO NK-1
o MPaKTUYCCKOMY WHANBUAYAJIbHBIX -4,
pacnama.  BsaumopeiictBue 3 3 1 .
3aHATHIO. 3aaHui. NK-3
H3JIy4YCHHSI C  BCIICCTBOM. ’
Brimonuenne TectupoBanue NK-4
Jlo3kb1. 3ammuTa oT -
MIPAKTUYECKUX
PaZlMOaKTUBHOTO M3JIyYEHHUS. o
3a1aHuH.
Hroro no pazaeny 21 | 21 15
Uroro 3a cemectp 51 | 51 34 JK3aMeH




HTOro 1mo QuCIUILUINHE | 68 | 68 | 51 | | JK3aMeH




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

[Ipu peanuzanmy pa3IMYHBIX BUAOB y4yeOHOU paboTbl Hambonee 3PPeKTUBHBIE
pe3yNnbTaThl OCBOEHUS JUCHUIUIMHBI «®Pu3ukay [alT TpaaulMOHHBIE 00pa3oBaTeIbHbIC
TEXHOJIOTHH, VUHTEPAaKTUBHbIE TEXHOJIOTHH, UH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE
o0pa3oBaTeibHbIE TEXHOJIOTUH.

1. TpagunuoHHblE 00pa30BaTEIbHBIE TEXHOJIOIMM OPUEHTHUPYIOTCS HAa OpraHU3alUio
00pa3oBaTeNbHOTO  MpoLlecca, MPEANONAralilyl0 MPAMYI0  TPaHCISALUI 3HAHUA  OT
IpenoiaBaTess K CTyIeHTY (IIPEUMYLIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-MILTIOCTPATUBHBIX
METOJIOB 00yueHHUsT). YueOHas AesITeIbHOCTh CTYJ€HTa HOCUT B TaKHX YCJIOBHUAX, KaK MPaBUIIO,
PENPONYKTUBHBINA XapaKTeP.

®opmbl y4eOHBIX 3aHATHI C UCIIOJIb30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

Wudopmanmonnas  JIeKUMsS—  MOCIEIOBATEIbHOE  W3JOXKEHHE  Marepuana B
TUCIUIIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOaIbHBIMU CpEICTBAMU
(MOHOJIOT TperoaaBaTes).

Cemunap — Oecezia rpenojaBaTelis U CTYACHTOB, OOCYXACHHE 3apaHee MOATOTOBIECHHBIX
COOOILIEHUH MO KaXIOMY BONPOCY IUIAHA 3aHATHS C €OUHBIM JUIsl BCEX IE€PEYHEM
PEKOMEH1yeMOl 00513aTeIbHON U JOMOTHUTENIBHOMN JTUTEpaTyphl.

[IpakTueckoe 3aHsTHE, TOCBSIIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUH U HAaBBIKOB I10
MPEJIOKEHHOMY aITOPUTMY.

JlabopaTopHas paboTa — opranuzanus yaeOHON pabOThI C pealbHBIMH MaT€pUaTIbHBIMU U
UH(OPMALIMOHHBIMU O0OBEKTaMHU, AKCIEPUMEHTalbHas paboTa ¢ aHaJIOrOBBIMH MOJEISIMU
pe-aJbHBIX O0BEKTOB.

3. HTepakTUBHBIE TEXHOJOTUU — OpPTraHu3alusg 00pa30BaTENIbHOIO IMpoliecca, KoTopas
IpeJioiaracT akTUBHOE U HEJTMHEHHOE B3aUMO/IECTBUE BCEX YUACTHUKOB, JTOCTH)KEHNE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOro JJIsi HHUX oOpa3oBarenbHOro pesynbrata. Hapsny co
CHEIU-AJTU3UPOBAHHBIMU  TEXHOJOTHSIMM  TaKOro  poAa  HPUHLUMII  MHTEPAKTUBHOCTH
IPOCJIEKUBAETC B OOJIBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJIOTHH.
WHTEepakTUBHOCTH MOAPA3yMEBAET CYOBEKT-CYyOBEKTHBIE OTHOLLIECHHS B X0€ 00pa30oBaTeIbHOIO
npolecca 1, Kak cieicTsue, GopMHpoBaHHE caMOpa3BUBaroLIeiics HHPOPMAIIMOHHO-PECYPCHOM
CpeJBl.

@®opMbl yueOHBIX 3aHATHI C MCIOJB30BAaHUEM CHELMATU3UPOBAHHBIX MHTEPAKTHUBHBIX
TEXHOJIOTHM:

Jlexuusi «0OpaTHON CBS3M» — JIEKIMS-TIPOBOKAIMs (M3JI0’KEHUE MaTepHualia ¢ 3apaHee
3a-MJIaHUPOBAHHBIMU OIIHMOKAMH ), TIEKIUsA-Oecea, TeKIUsI-TUCKYCCHSI.

CeMuHap-aucKyccHsl — KOJUIEKTMBHOE OOCYXJIE€HHE KaKoro-iu0o CHOpPHOTo BOMpOca,
npoOyieMbl, BBHISBJICHHE MHEHHH B Tpymme (MEeXIpyNnoBOW AMAalor, JTUCKYCCHSI Kak
CIIOp-IUaJsor).

4.  MHpopMallMOHHO-KOMMYHHMKAIIUOHHbIE ~ OOpa3oBaTeibHbIE  TEXHOJIOTMH  —
opranusaius o0pa3zoBaTeIbHOTO Mpolecca, OCHOBaHHAsl HA MPUMEHEHUH CIIeUAIN3UPOBAHHBIX
IPOTPAMMHBIX CpeJl U TEXHUYECKHUX CPEJCTB PabOThI ¢ HHPOPMAIUEH.

@®opmbl Y4eOHBIX 3aHATHH C HCIOIb30BaHHEM HHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHIA:

Jlexuusi-Bu3yanusanuss — HW3JI0KEHUE COJIEP)KaHUsA COMPOBOXKIACTCS TMpe3eHTaluei
(eMoHCTpaIe yueOHBIX MaTepHaioB, MPEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTIOCTPAaTUBHBIX, rpaUuecKux, ayJuo- 1 BUIEOMaTEpHUaIoB).

[IpakTuyeckoe 3aHATHE B (OpME MpPE3CHTALMM — TMPEJACTaBICHUE pPe3yIbTaToB
MIPOEKTHON WJIM MCCIEeI0BATENbCKONW AESTENbHOCTH C HCIOIb30BAaHUEM CIEIUAIN3UPOBAHHBIX
IIPOrPaMMHBIX CpEZ.

6 YueOHO-MeTOAUYecKOe 00ecrieueHHe CaMOCTOSITeIbHOM padoThI 00ydyaoummxcst
IIpencrasneno B npuioxenuu 1.



7 OueHOYHBIE CPeACTBA AJisl IPOBeeHH s POMEKYTOUHOI aTTecTAlMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)
a) OcHoBHasl TUTEpaTYypa:
1. Temumuenko, B.W. ®usuka : yueonuk / B.W. lemumuenko, U.B. lemuauenko. — 6-¢

u3n.,mepepad. u gom. — MockBa : MHOPA-M, 2016. — 581 c. - Pexum pgocryma
https://znanium.com/]. — (Beicmiee obpa3oBanue: bakamaspuar). - ISBN 978-5-16-010079-1
(print) ; ISBN 978-5-16-101800-2 (online). - Tekcr : osaekrponnsii. - URL:

http://znanium.com/bookread2.php?book=469821 — ISBN:978-5-16-010079-1 (nara oOpaieHus:
29.10.2020). — Pexxum 1ocTyma: 1mo moImicKe.

2. Ky3nenos, C. M. ®dwusuka. BomHoBas ontuka. KBaHTOBas mpupoja H3Iy4YCHHS.
DJIeMeHTBI aTOMHOM U sifiepHOi pusuku: YuedbHnoe nocobue / Kysueros C.U., Jlugep A.M.-3 u3n.,
nepepab. u gpon. - MockBa :BysoBckuii yueOnux,HUL] MH®DPA-M,2015-212¢. ISBN
978-5-9558-0350-0. - Tekct : AIEKTPOHHBIH. - URL:

0) JlomostHMTEIbHAS JIATEPATYpA:

1. [TaBnos, C. B. O6mas ¢usuka: coOopHuK 3a1a4 : yued. mocodue / C.B. [TaBnos, JI.A.
Ckunertposa ; nog pea. C.B. [lasnosa. — Mocksa : UHOPA-M, 2018. — 319 c. — (Bricmiee
obpasoBanue: bakamaBpuar). —
www.dx.doi.org/10.12737/textbook_5ad4b0fd3ee963.26468696. - ISBN 978-5-16-013262-4. -
Tekcr : anextponHsiit. - URL: https://znanium.com/read?id=329738 (nara oOpaieHus:
16.11.2020). — Pexxum g0CTyMa: 1Mo MOIHCKE.

2. Uponos, U. E. 3amaun no obmeit ¢usuke / Mpomos U.E., - 11-e uzn., a1. - Mocksa
:JJaboparopus 3Hanwmii, 2017. - 434 c.: ISBN 978-5-00101-491-1. - Tekcer : anekTpoHHbIH. - URL:
https://znanium.com/read?pid=539097 (mara oOpamienus: 24.11.2020). — Pexxum goctymna: 1mo
MOJIITUCKE.

B) MeToanyeckne yKazaHus:

1. Beuepkun, M. B. DnekTpocTaTrKa 1 OCTOSIHHBIN TOK : ipakTuky™m / M. B. Beuepkus,
O. B. Kpusko, E. B. MakapueBa ; MI'TY, Un-T sHepretuku u aBromatuku, Kad. ¢usuku. -
Marnuroropck : MI'TY, 2012. - 1 snekrpos. ont. auck (CD-ROM). - 3ari. ¢ tutyn. skpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124
701/1544.pdf&view=true (mara oOpamenus: 23.10.2020). - MakpooObekr. - Tekct
3NIEKTPOHHBIN. - CBeeHus nocTynHbl Takke Ha CD-ROM.

2. CaBuenko, 10. U. ITepemennslii TOK : tabopatopHsiii npaktukyMm / O, . CaBuenko, O.
H. BoctpoknyroBa, H. U.Mumenesa ; MI'TY . - Maruutoropck : MI'TY, 2018. - 1 snekTpoH.
OIIT. TIFICK (CD-ROM). - 3ar. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515
139/3529.pdf&view=true (mara ooOpamenus: 23.10.2020). - Makpooobekr. - Tekct
anekTpoHHbIH. - ISBN 978-5-9967-1151-2. - CBenenus noctynasl Takke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UHTepuer-pecypceni:

IIporpammHoe o0ecnieueHue

Haunmenosanue I10 Ne norosopa Cpoxk neiicTBuUS TULIEH3UU

MS Office 2007 Professional ~ |Ne 135 ot 17.09.2007 OeccpodHo



http://znanium.com/bookread2.php?book=469821%20–%20ISBN:978-5-16-010079-1
http://znanium.com/bookread2.php?book=412940%20–%20ISBN%20978-5-16-101026-6
https://znanium.com/read?id=329738
https://znanium.com/read?pid=539097
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515139/3529.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515139/3529.pdf&view=true

[7Zip lcBOGOAHO | 0OECCPOUHO

HpO(l)eCCI/IOHaJILHbIe 0a3bl JAaHHbIX " I/IHq)OpMaIII/IOHHbIe CIIPaAaBOYHbLIC CUCTEMBI

Hassanue xypca CchlIKa
ITouckoBas cucrema Akamemust Google (Google URL: https://scholar.google.ru/
Scholar)
WNudopmanmonnas cucrema - EnuHoe OKHO

URL.: http://window.edu.ru/
JIOCTYIIA K MH(POPMAIMOHHEBIM PECYPCaM

9 MarepHaabLHO-TEXHHYECKOE o0ecneuyeHre TUCHUILINHBI (MOAYJIA)

MaTepI/IaJIBHO-TeXHI/I‘-IeCKOe obecrnieucHue JUCHHUIIIMHBI BKJIIFOYACT:



MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG obOecrieueHue JUCHHUIIIIMHBI BKJIIIOYACT:

Tun u Ha3Banue ayqutopuu OcHalleHUE ayAUTOPUH

VYyeOHble ayUTOpUN IS TPOBEACHUS 3aHATUH JIEKIIMOHHO-TO TUNa MylbTUMeIUIHbIC
CpeICTBAa XpaHEHUs, Iepeiayll U MpeACcTaBIeHUS HH(OPMALIUU.

YuebHas ayauTopusi JUIsI TpOBeAEHUs JabopaTopHbIX pa-0ot: JlabGoparopust «
MexaHuky, MOJEKYIIpHOH (U3UKKM U TepMo-IuHaMuKu» JlabopaTopHbIE YCTaHOBKH,
U3MEpPUTENIbHBIE PU-00PHI I TPOBEICHHS JTA0OPATOPHBIX PadoT:

1. bBanuctuueckue MassTHUKHU.

2. Mastauk OGepOeka.

3. dusnueckuii MasTHUK.

4. locka I'anpToHA.

5. JlaGopaTopHasi ycTaHOBKaA JJISl MCCIIEIOBAaHUS PACIIPEACICHUS TEPMODIIEKTPOHOB 10
MOJIYJIFO UX CKO-POCTH.

6. JlaGopaTtopHasi ycTaHOBKa JJIsi OIpENENICHUS TOKa3areneld aamadaTbl Y METOIOM
Knemana u /lezopma.

7. JJabopaTopHast ycTaHOBKA JJIsl IPOBEPKH 3aKOHA BO3PACTaHMS YHTPOIUH B IPOIIECCE
muddy3un ra30B Ha MOJIENIN IEpEMEIIUBAHUS IIIAPOB.

8.JJaboparopHasi ycTaHOBKa JIJIsl IPOBEPKH 3aK0-HOB BO3PACTaHMS SHTPOITMH B IIPOIECcCe
TerooOMeHa.

9.YcranoBka JsaboparopHas s HM3Y4YCHHs 3aBH-CUMOCTH CKOPOCTH 3ByKa OT
temreparypsl "M®-C3-M"

10. VYcranoBka naGopaTopHast Al HCCIEIOBAaHHUS TEIUIOEMKOCTH TBEPJOrO Tea
"MO-TET-M".

11. YcranoBka naboparopHas JUisl ONpeAeIeHUs] YHUBEPCAIIbHON I'a30BOM MOCTOSHHOM
"MO-OI'TI-M".

12.Crenp 1abopaTOpPHBIA Ta30BbIE IPOLIECCHI.

13. MeputenbHbIi HHCTPYMEHT.

VYyeOHast ayautopus Jns MpoBedeHUs JaboparopHbiX pa-0oT: JlaGopaTopus
«DneKTpuye-cTBa U ONTUKKW» JlabopaTopHbIE YCTAaHOBKHM, H3MEpPUTENbHBbIE MPHU-O0pHI s
MIPOBEICHUS TA0OPATOPHBIX PAOOT:

1.JIaGopaTopHasi ycTaHOBKA Ul UCCIIEA0BAHUS 3JIEKTPOCTATHUECKOTO MOJIS C TOMOIIIBIO
OJIMHAPHOTO 30H1A.

2. YcTaHOBKa 7S ITYHTUPOBAHUS MIILTHAMIIEP-METPA.

3. YcranoBka nmabopaTopHas 7S OTIpeIeIeHUs] HHAYKTUBHOCTH COJICHOW/1a © MATHUTHOM
IPOHMIIAEMO-CTH.

4. YcranoBka nabopaTopHas Uil U3y4eHHs PE30-HaHCA HANPSDKEHUH W ONpeesieHus
WHIYKTUBHOCTHU

5. JIaboparopHasi yCTaHOBKA JUIsSI W3YYEHUs! JTHHBI CBETOBOW BOJIHBI U XapaKTEPHCTUK
TU(PPaKIMOHHOMN PEIIETKH.

6. JlaGopaTopHasi ycTaHOBKa JIsi ONPEACICHUS paanyca KPUBU3HBI JIMH3BI U JUTHHBI
CBETOBOM BOJIHBI € MOMOIIIBIO KoJtel] HproToHa.

7. JlabGopaTopHasi ycTaHOBKa JUIsS OIPENEIICHUS] KOHIEHTpAIlMA pPAacTBOPOB caxapa |
MOCTOSIHHOW Bpa-IEeHHS.

8. UcTOYHHMKY TUTaHUS TOCTOSTHHOTO TOKA.

9. Marasun emxocteii Time Electronics 1071.

10. Marasun emxocTu P-513.

11. Mara3un unaykruBaocteit Time Electronics 1053.

12. Marazunsl conpoTuBieHuit P-33.

13. Mynstumerps! nudpossie MAS-838.

14. Mynstumetpst APPA 106,203,205.

15. Ocummnorpad nByxkananpneiii GOS-620 FG.
168 TTamanunern OM



17.MepuTtenbHbI HHCTPYMEHT.

VYuebHas ayquTopus JUIS MPOBEACHUS J1abopaTopHBIX pa-0ot: JlaGopatopus «Artoma,
TBEP-IIOT0 Tena, spay JlaboparopHble yCTaHOBKH, U3MEPUTEIbHbIE TPU-O00PHI U1 MPOBEACHUS
1abopaTOpPHBIX PadoT:

1.JIaGoparopnas ycranoBka aiis "M3yuenus BHemHero hotodddexra".

2. YcraHOBKa JJIs1 M3YYEHHUs CHEKTpa aToMa BOJO-POJa U OIpPENENICHUS MOCTOSHHON
Pun6epra.

3. YcranoBka nabopaTopHas 71 OTIpeieIeH s MOTEeHIMala BO30Y K ICHHS Ta3a.

4. YcTraHOBKa AJIs ONpeIeNIeHUs ATUHBI Tpo0Oera 4acTull B BO3yXeE.

5. M3mepur.ckopoctu cuera Y UM2-2.

6. Monoxpomaropsl MYM-1.

7. Mynstumetpsl APPA 205, 207.

8. Ocimmtorpad nyxkanansHbI GOS-620 FG.

9. MepuTeNnbHbI HHCTPYMEHT.

Y4eOHble ayTUTOPUU [UIsl TPOBEACHUS MPAKTUUYECKHX 3aHSA-THH, TPYIIOBBIX H
WH/IMBUYalIb-HBIX KOHCYJBTAI[Mi, TEKYIIer0o KOHTPOJS M TPOMEXKYTOYHOH aT-TeCTalllu
HuTepakTuBHAs JOCKA, IPOSKTOP;

MynbTUMEAUINHBINA TPOEKTOP,PKPaH.

VY4eOHble ayAUTOPUU ISl BBIMOJIHEHUS KYPCOBOTO MPOEKTU-POBAHUS, MOMEIICHUS IS
camo-cTosITeIbHON padoThl. [lepconansHbie KOMIbIOTEPHI ¢ TTaketoM MS Of-fice, ¢ Beixogom B
WuTepHeT W C [JOCTYIOM B OJJEKTPOH-HYIO HH(GOPMAIMOHHO-00pPa30BaTEIbHYI0 Cpeay
YHU-BEPCUTETA.

[Tomemienne nans XpaHeHUS H  NPOPHUIAKTUYECKOTO OOCHYKU-BaHUS y4eOHOTO
obopynoBanust Cremiaxu, ceidsl s XpaHeHus: yaeOHoro 000-pynoBanus. MHCTpyMEHTHI IS
peMOHTa 000PYIOBaHHS.



IIpniaoxenne 1

Y4yeOHO-MeTOoAUYeCKOe o0ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

[To muctumnuae «®dusmka» MPeayCMOTPEHa BHEAYTUTOPHAs CaMOCTOSTENbHAs padoTa
o0yyJarouuxcs.

BHeaynutopHasi caMOCTOsITeNIbHAST paboTa 00ydYaromIMXCsl BKIIOYAET B ceOs: mpopaboTKy
JICKIIMOHHOTO MaTepHaia, W3yYeHHEe JIMTEPaTypbl MO COOTBETCTBYIOIIEMY pa3ieiy; PEUICHUE
WH/IMBUIYAIHBIX KOHTPOJBHBIX PabOT, TMOATOTOBKY K BBHIMOJHEHHUIO J1a0OpaTOpHBIX padoT,
MOJITOTOBKY K OTYETY 1O J1a00paTOpHBIM paboTam.

Ilpumepnvie unoueudyanvHsle KOHMPOIbHBIE PAGOM b

1 xype
Kontpoabnas padora Ne 1 «Mexannka. JJ1eKTPOMarHeTu3M»

1. Touka amxercs B ockoctd XOY 1o 3akony: X=10coswt; y=10(1-sinwt). Haiitu myTh,
MPOMJICHHBINA TEJIOM 3a 2C; yroJl MKy BEKTOpaMHU CKOpPOCTH V U YCKOpPEHHUS @; TPACKTOPHUIO
npkenus y=Ff(x).

2. Ha rmajxoit HaKJIOHHOM IJIOCKOCTH, COCTaBJIstomIei yron o = 30°
C TOPU30HTOM, HAXOJAUTCS KaTyIIKa C HUTKOM, CBOOOIHBIN KOHEL KOTOPOii
YKpeII€H, Kak IOoKa3aHO Ha pucyHke. Macca karymku m = 200 r, eé
MOMEHT MHEpPIHH OTHOCHTEIBHO cobCcTBeHHOM ocu | = 0,45 r-M?, paguyc
HaMOTAHHOTO CJIOSl HUTOK I = 3 cM. HaliTu yckopeHue ocu KaTyIIKH.

3. Ilnatdopma c meckom ob1eit Maccoit M =2 T CTOUT Ha peibcax GT
Ha TOPU30HTAIIBHOM Y4YacTKe MyTH. B Mecok monagaer CHapsa Maccoi m v
= 8 Kr u 3actpeBaeT B HEM. [IpeHeOperas TpeHUeM, ONpeIeNIuTh, ¢ KaKoi
CKOPOCTBIO OyJeT ABHraThcs Iuiardopma, €caiud B MOMEHT IONaJaHus M —T>
CKOpOCTh cHapsiia L =450 m/c, a e€ HanpaBIEHHUE — CBEPXY BHU3 O]l T e i i e v
o = 30° K TOPHU30HTY.

4. Ha nByx 0€CKOHEUYHBIX MapaliebHBIX TUIOCKOCTSIX PABHOMEPHO paclpeaeNeHbI 3apsi/ibl
MOBEPXHOCTHBIMU IUIOTHOCTSIMU G1 U G2.0npenenuTh HanpsyKEHHOCTh AJIEKTPUYECKOTO MOJIS:
MEXy TJIOCKOCTSIMU; BHE TuIockocTei. IlocTpouTs rpaduk M3MEeHEHHs HAMPSKEHHOCTH TIOJIS
BJIOJIb JIMHUU, TIEPIICHANKYISIpHON TutacTuHaM. [IpuHATh 61=0, 62=—20, T1e 6=20uK1/M?.

5. JIa konnencaropa aekrpoéMrocTaMu C1=3 MKD u C2=6 Mk®D coeTMHEHBI MEX]Ty COOOM
u npucoeauHensl Kk 6arapee ¢ DJIC £E=120 B. Onpeaenuts 3apsiapl KOHACHCATOPOB M PA3HOCTH
notennuanoB Ui u Uz Mexxay ux oOKIIagkaMu, eclii KOHIEHCATOPBI COSIUHEHBIL: 1) mapasuienbHo,
2) mocien0BaTeIbHO.

6. [To 1ByM OeCKOHEYHO JITMHHBIM PSMBIM ITapajuIeIbHBIM TPOBOIaM TeKyT TOKH 11=20A u
12=30A B ogHOM Hanpasnenuu. Paccrosiane Mexay npoBogamu d=10 cM. BerauciuTh HHIyKIUIO
B MarHuTHOTO MO B TOUYKE, YAaJICHHOH OT 000MX IPOBOJIOB HA OMHAKOBOE pacctosiHue I = 10
CM.

2 Kypc

KonTpouabnasi padora Ne 2 «MoaekyasipHasi gu3nka ¥ TepMoaMHaMuka. Onruka.
KBanToBasi,, aToMHasi U siiepHast pusuka»



1. Tlpu wnHarpeBanun v =| KMOJAb  JBYXaTOMHOI'O Tra3a €ro TepMOJWHAMUYECKas
temriepatypa yBenaunuuBaercs ot Ti1 no Tz = 1,5 Ti. Haiitu usmenenne AS sHTponuu, eciu
HarpeBaHue MPOUCXOAUT U30XOPUUECKH.

2. OnpenenuTh JUIMHY BOJHBI CBETA, MAJA0NIET0 Ha TUGPAKIIMOHHYIO PEIIETKY, Ha KaXK bl
MUAJUTUMETP KoTopoit HaHeceHo n=400 mTpuxoB. Chekrp HaOMOJaeTCs Ha JKpaHe,
pacroIoKEHHOM Ha paccTosiHUM 1=25 cM oT pemieTku. PaccTosiHre Ha SKpaHe MEXIy TPEThbUMU
MaKCHMyMaMH CJIEBA U CIIPaBa OT LEHTPAIbHOro AX=27,4 cM.

3. JIBa HMKOJISI paCIOJIOKEHBI TaK, UTO YTOJl MEX/1y X TJIABHBIMU TUIOCKOCTSIMU COCTaBIISIET
¢=60°. Bo CKOJIbKO pa3 YMEHBIIIUTCS MHTEHCUBHOCTh €CTECTBEHHOTO CBETA lo U MPOX 0K ACHUN
yepe3 00a Hukoisa. Koaddurment nornomenus ceeta B kKaxaom Hukose k=0,05.

4. ®oroaddext nporcxoaut noj aeiictuem uzydenus ¢ A = 0,09mkm. Onpenenuts paboty
BBIX0JIa AIEKTPOHOB U3 METaJlIa, €Cli (POTOTOK MpeKpalaeTcs Ipy 3a1ep>KUBAIOIIeH pa3HOCTH

norennuanos U; = 3,8B.

5. Ilpm kakoii ckopoctd V 3JIEKTpOHA ero AeOpoiiIeBCcKas JJIMHA BOJHBI OyaeT paBHa: 1)
650 HM, 2) 3 nm?
Na

6. OnpenenuTte SHEPTHUIO CBA3U JJIA SIpa aToMa

Ilepeuens nabopamophvix pabom

1 kypc

Ne 1 «IIpumeHeHnE 3aKOHOB COXPaHEHUS I ONPEIETECHUS] CKOPOCTH TOJIETA YN

No 28 «OmnpeneneHve HMHAYKTUBHOCTH KaTyIIKM M MarHUTHOW MPOHHUIIAEMOCTH
(beppOMarHuTHOTO TEJIa»

2 Kypc

No 14 «Onpenenenue nokaszarens anguadatel MmetooM Knemana u Jlezopmay

Ne 34 «Ompenenenue ATUHBI CBETOBOM BOJNHBI M XapaKTEPUCTUK AU(PpPaKIMOHHON

pemeTKn»
Ne 42 «Ompenenenrie TIaBHBIX KBAHTOBBIX YHCENT BO30YKIEHHBIX COCTOSHHI aroma
BOZIOPO/A»



puioxenne 2

OueHovHbIe CpeaCTBA /JIsl MPOBeAeHHUsI IPOMEKYTOUHOI aTTeCTAlNU

a) [lnanupyembie pe3yJbTaThl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /IJIsl MPOBEAEHUS MPOMEKYTOUYHOM aTTeCTAllUN:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

O1neHOYHBIC CPEACTBA

OIIK-4 roTOBHOCTHI0 COYETATH TEOPHIO M NPAKTHUKY VISl pellIeHUs NHKEHEePHBbIX 3a/1a4

3HaTe

OCHOBHBIE 3aKOHBI (PU3UKH;
CJIEJICTBUS U3 ITHX 3aKOHOB;
(bu3UYECKYIO CYIIHOCTH SBICHUI
U IPOLECCOB, MPOUCXOAAIIUX B
PUPOJIE;
bu3uKo-MaTEMaTHUECKUN
anmnapar, NpPUMEHSIOLIUICS s
OTHCaHMs 3aKOHOB (PU3HKH;

METO/IbI aHanu3a u
MOJICJIUPOBAHUSA CJI0KHBIX
(U3UYECKUX MPOIECCOB;

METOAbI u IIoaX0 bl K
TEOPETUUECKOMY u
9KCHEPUMEHTAIILHOMY

MCCJIEJOBAHNIO, TIPUMEHSIEMBIE B
¢u3rKe U pacnpoCTpaHSIOLINECS
Ha JIpyrue o0JIacTh 3HaHUH

Ilepeuenv meopemuueckux 60npocoé K IK3ameny
1 xypc

1. KuneMatuka nocrynarenbHoro aswxkenus. Cucrema orcuera. [lonsatue paguyc-Bekropa,
CpPEeHEW U MTHOBEHHOM CKOPOCTH U YCKOPEHHUSI.

2. ObpartHas 3a7aya MexaHukH. HaxoxxeHue nepemMenieHus Tejia 1 MponaeHHOro MyTH.
HauansHneie ycnoBus.

3. JIBM>KE€HUE TI0 OKPYKHOCTHU. YTOJI IOBOPOTA, YIJI0Basi CKOPOCTh U YIIIOBOE yCKOopeHue. CBs3b
YTJIOBBIX U JIMHEHHBIX BEJIUYMH.

4. KpuBonuHeliHoe 1BUKeHUE. TaHreHIIMAIbHOE U HOpMaJIbHOE ycKopeHue. [lonHoe
YCKOPEHHE. YTOJI MEKIY CKOPOCTBIO U YCKOPEHUEM.

5. Ilonarue cunbl 1 Maccel Tena. [Ipuanun cynepnosunun. 3akonsl Herotona.

6. Umnynbc Tena. OCHOBHOM 3aKOH IMHAMUKH [TOCTYNATENbHOTO JABHKeHUs. [IpuMenenue
OCHOBHOT'0 3aKOHA JJUHAMUKH.

7. MOMEHT UMIyJIbCa U MOMEHT CHUJIbI OTHOCUTENBHO TOUKU. OCHOBHOE YpaBHEHHE TUHAMUKU
BpaIaTEIbHOTO IBUKCHMUS.

8. Bpamnienue BOKpyT HENMOABUKHOM OCH. MOMEHT MHEPLIMY MaTEpPHUAIILHON TOYKH U TBEPJOTO
Tena.

9. Pacuer MOMEHTOB MHepIMU NpocThIX Ted. Teopema IITelinepa.

10. 3akOHBI COXpaHEHUS B MEXAHUKE. 3aMKHYTasi CUCTEMA. 3aKOH COXPaHEHUs UMITYJIbCA.

11. Mexanuueckas pabora. Kunetnueckas sHeprusi IocTynareabHOro ABMKeHus. Teopema o
KMHETUYECKOM YHEPIUHU.

12. 3akoHBI cCOXpaHEHUS MPU BpalllaTeIbHOM JBKeHUU. Kunetnueckas sHeprus
BpAIllaTEIbHOIO JBUKEHMSI. 3aKOH COXPAHEHHUS] MOMEHTA UMITYJIbCA.

13. KoncepBaruBHble cuibl. [loTeHnnanbHas sHeprus. 3aKOH COXPaHEHUS MOJIHOM
MEXAHUYECKOW SHEPTUH.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

14. T'apmonnveckue Konedanus. Y paBHEHUE TapMOHUYECKUX KOJIeOaHuil. AMIUTUTY/A, 4acTOTa
1 HavyanbHas (asa.

15. DHeprus rapMOHHUYECKUX KoJieOanuii. MaTremMaTndeckuil M PU3NIECKUl MasSTHUKH.

16. DnexkTpocTaruyeckoe mosie. IJIESKTPUUECKUM 3aps] U ero cBoiicTBa. 3akoH KynoHna.

17. Hanpsi>keHHOCTh JIEKTPOCTaTUYECKOro 1osist. [IpyuHIMn cynepno3unuu sl AUCKPETHOTO U
HEIMPEPBIBHOTO PaCIpeAeIICHHs 3apsI0B.

18. PaboTa 31eKTpOoCTaTHUECKOTO MO 110 TEPEMEIICHHIO 3apsiaa. DHeprusi B3auMOICHCTBHS
3apsnoB. [loTenuuman nomus.

19. 'eomeTpuyeckoe onucanue deKTpudeckoro mnois. Teopema ["aycca u Teopema o
UUPKYJISIUU HAIPSKEHHOCTH JIEKTPOCTATUYECKOTO TOJIA.

20. Konnencatopsl. [TousaTHe 2m1eKTpoEMKOCTH. EMKOCTB MIIOCKOTO KOHIEHCATOPA.

21. CoenvHeHHE KOHIEHCATOPOB. DHEPrus 3apsHKEHHOr0 KOHIEHCATopa.

22. [locTostHHBIN NEeKTpUYECKUM TOK. 3akoH OMa JJi1 OJHOPOAHOTO YYacTKa IEMH.
Conporusnenne. CoeIMHEHHE CONTPOTUBIICHUI.

23. CTopoHHHME CHIIBL. DJIEKTPOABIKYIIAs cuia. 3akoH OMa JijIsi HEOJTHOPOIHOTO ydacTKa Ienu
U JUIsl 3aMKHYTOM LENu.

24. PazBetBnennblie nienu. [Ipasuna Kupxroda.

25. PaGora snekTprudeckoro Toka. MomHocTs Toka. 3akoH Jlxoyns-Jlenua.

26. EnvHas npupo/ia 3JIeKTpU4YecKoro 1 MaruutHoro nojieit. Cuna Jlopenna. Cuna Ammepa.

277. MarauTHoe nosie ABWxKyIerocs 3apsaa. [I[puHiun cynepno3unuy MarHuTHBIX MOJIEH. 3aKOH
buoCagapa.

28. I'eomeTpryecKoe ONMCAHUE MarHUTHOTO TOJs. [I0TOK M IMpKyJIALKsa BEKTOpa MArHUTHOU
WHJIYKLHH.

29. 3akoH anekTpoMaruuTHOM HHAYKIMU Dapanes. [Ipasumno Jlenna.

30. SBnenue camouHAYKIMU. UHAYKTUBHOCTH. PacueT MHAYKTUBHOCTH OECKOHEYHOTO
COJICHOMJA. DHEPTUs MarHUTHOTO TOJIS

2 kypc

1. TepmoMHAMUYECKUN U CTATUCTUYECKUN CITOCOOBI OMMMCAHUS MaKpocUcTeM. Mojienb
HJICAJIBHOIO Ta3a. Y paBHEHUE COCTOSHUS UEaJIbHOIO rasa.

2. Ilonstue creneneit cBo0OAbI MOJIEKYJIBI. Teopema o paBHOpacHpeneIeHUN YHEPTUH T10
CTEIIEHSIM CBOOO/IBI.
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

3. BHyTpeHHss 2Heprus Kak GyHKIHS COCTOSHUS cucTeMbl. [lepBoe Hauaio TepMOAMHAMUKH.
4. Pabora kak ¢pyHKIms nporecca. Mzoxopuueckuii, n300apuiIecKuii 1 H30TEPMUICCKUN
IIPOLIECCHI.

5. IlonsTre TemnoeMKocTH. TermnoeMKoCTh IpU U30XOPUUECKOM U U300apruueCcKOM IIpoLeccax.
[Mocrosinnas aanadaThl. AradaTHYECKHiA mporiecc.

6. Bropoe Hauasio repmoannamuku. @opmynupoBku Kiaysuyca u KenbBuHa.

7. Hukmugeckuii nmpomecc. KoapuipeHTt mone3Horo AeicTBrUs TEIUIOBON MamuHbL. [uki
Kapno.

8. [Ipobnema HEOOPATUMOCTH TEIUIOBBIX MPOIECCOB. DHTPOIHMS CUCTEMBI U €€ CBOMCTBA.
Teopema Hepncra.

9. OcHOBHBIE XapaKTEPUCTUKH JIEKTPOMArHUTHOM BOJIHBI. [1Ikana 37€KTpOMarHUTHBIX BOJIH.
OCoOEeHHOCTH ONTHYECKOr0 JUarna3oHa.

10. Uatepdepennus cBeToBbix BoH. KorepeHTHOCT. OmbIT FOHTA.

11. OnTHueckas pa3HOCTh X0/1a. Y CJIOBUS MaKCUMyMa U MUHUMYMa IIPU UHTEP(EPEHIUH.

12. NaTepdepeHns B TOHKUX TUIEHKAX.

13. SABnenue qudpakuun. Audpaxmus Openens Ha KpyrioM oTBepcTrr. 30HbI OpeHerns.

14. Iudpakuus @payHrodepa Ha y3K0il MPIMOIMHEHHON LIEIH.

15. IudpakumonHas pemeérka.

16. EcTecTBEeHHBIH 1 MOJISIPU30BaHHBIN CBET. 3aKkOH Maitoca.

17. TennoBoe uznyuenue tena. 3akoH Crepana-bonbumana. 3akon cmenienust Buna. ['unotesa
[Inanka.

18. ®oroapdext. 3akons! CtoneroBa. Popmyna DHHIITEIHHA.

19. ®otons!. [laBnenue ceera. KopnyckynspHO-BOJIHOBOM yaau3M CBETa.

20. Paccestnue porona Ha cB0O0AHOM 3iekTpoHe. Popmyrna Komnrona.

21. BosnHOBBIE cBOMCTBA YacTULl. [[n1Ha BoiHbI A€ bpoiina. DkcriepuMeHTaIbHbIE
MOATBEPK/IEHUS TUIIOTE3bI e bpoiins.

22. Ilpunuun HeonpeaeneHHocTH. COOTHOIIEHUE HeonpeaenaeHHocTel [ eitsen0epra.
Oco0eHHocTH Ipolecca U3MEPEHHUs B KBAHTOBOI MEXaHUKE.

23. IInanerapHas mozens aroma. [loctynaret bopa. KBanTOBaHMe sHEprUM BOIOPOI0TIOA00HOM
CUCTEMBI.

24. N3nyueHne BOOPOIONOA00HBIX cucTeM. CrieKTpallbHbIe CepUU aTOMa BOJIOPOJIa.
O600mennas popmyna bambmepa.

25. SInenue pagroakTUBHOCTH. OCHOBHOM 3aKOH pain0aKTUBHOTO pacnazaa. IlocrosiHHas
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CtpyKTypHBII

3JIEMEHT [Tnanupyemsble pe3ynbTaThl 00y4eHHUs OueHoyHbIe CpECTBA
KOMITETCHIIUH
pacnana. Ilepuon nonypacnaza.
26. CocTaB M XapakTEpUCTUKU aTOMHOr0 siapa. KanenbHas Mmojens. Pazmep spa.
27. Macca 1 3Heprusi CBS3M aTOMHOTO S71pa. 3aBUCUMOCTb YI€IbHOM SHEPTHS CBSA3H OT
MaccoBoro yucia. O0onodyeyHass MOJENb AJpa.
28. Sl nepHble peakuuu. JHeprus peakiuu. Peakuyy neseHus u CUHTE3a siep.
YMeThb s dextuHoe | [Ipumepnslii nepewens npakmuueckux 3a0aHuil 014 IK3amena

pacro3HaBartb
penieHue ot Hed(PEKTUBHOTO;
OOBSCHATH (BBISIBIISATD  CTPOUTB)
TUMIUYHBIE (DU3MYECKHE MOJENU
ISt OTMCaHUSA peabHBIX
MPOLIECCOB,
BBIOMPATH
UCCIICIOBAaHUSA, C
puOOpPOB,;
IPUMEHSTh (PU3UYECKHE 3aKOHBI
51 ¢u3uKO-MaTeMaTHYECKUN
anmapar B MpodeccHOHaTbHON
NeSITeTIbHOCTH;, HMCIIOJB30BaTh WX
Ha MEXIUCHUTITHHAPHOM
YPOBHE;

npuoOperaTh 3HaHUS B 00JIaCTH

MCTOABI
IIOMOIIBIO

busuky,  NOpUMEHUMBIE IS
peHIeHI/ISI I/IH)KeHepHI:IX 3aaa4,
KOPPEKTHO BBIPAXKATh u
apryMEeHTUPOBAHHO
000CHOBBIBATH MMOJIOKEHUS
MpeIMETHOM 00JIaCTH 3HAHHUS.
U3MEPSTh buznueckue
BCJIINYUHBI.

1 xypc

1.

- _ 2 T _.
JIBr>keHuMe MaTepuaibHOM TOYKHM 3aJaHO YPABHEHHUEM r(t) = (A+Bt")i +Ct] , rme A=10 m,

B=-5 M/c2 , C=10 m/c. Haiitu myis MoMeHTa BpeMeHH =1 ¢ V(). a(t)’ BBIYHCIIUTh MOJYJIb

l H
CKOpOCTH , MOJYyJIb YCKOpPEHMS , TAHTCHIMANBHOE YCKOPEHHE 37 , HOpMallbHOE
an

YCKOpEHHUE
Koneco Bpamaercs ¢ gactoroit N=5¢1. TTox neficTBIEM CHII TPEHUS OHO OCTAHOBUIIOCH Yepe3
At=Lwur  Qnpenenuts yrioBoe yckopenne ¢ u umcno N 06OpOTOB, KOTOPOE CENaeT
KOJIECO 3a 3TO BpEMS.

Bpycok maccoil 2 Kr CKOJB3UT MO FOPU30HTAILHOM MOBEPXHOCTH MO JIEHCTBUEM TIpy3a
Maccod 0,5 Kr, NPUKPEIUIEHHOTO K KOHIy HEpPAcTSHKMMOW HUTH, NEPEKUHYTOM uepes
HenoABWXKHBINA 0510K. Koaddunment tpenus 6pycka o noepxnocts 0,1. Halitu yckopenue
JIBYDKEHUS TeJa M CHITy HaTsDKEHUS] HUTH. Maccamu 6J10Ka M HUTH, a TaK)Ke TPEHUEM B OJI0Ke
npeHeOpeyb.

OrmpesenuTh MOMEHT HHEPLIH TOHKOTO OJHOPOAHOTO CTePIKHS ATHHHOM 1= 30 cM 1 Maccoii
M= 100 r OTHOCUTEILHO OCH, NEPIECHAUKYIIPHON CTEPKHIO U MPOXOJAIICH Yepe3 TOUKY,
OTCTOSILIYIO OT KOHIIAa CTEPKHs Ha 1/3 ero JIMHBL

[Mapuk maccoit m= 100 r yman ¢ BeICOTBI h=2,5 M Ha TOPH3OHTAIBHYIO IUIUTY, Macca
KOTOPOM MHOT'0 0OJIbIIIe MAacChl IIApUKa, U OTCKOYMII OT Hee BBepX. Cunras ynap abcostoTHO
YOPYTUM, ONIPEAETUTh UMITYJIbC P, MOTYYSHHBIN TUIUTOM.

BepTukansHO pacroioKeHHBIH OAHOPOIHBIA cTep:keHb Macchl M = 1 kr u JumuHbl | = 1 M
MOXKET BpalllaTbCs BOKPYT CBOEr0 BEPXHEr0 KOHIA. B HMKHUI KOHeEI CTEepXKHs Iorana,
3acTpsB, TOPU30HTAIBHO JIETEBIIAs My maccbl M = 10 r, B pe3yabTaTe 4ero CTEp:KEHb
OoTKJIOHWICA Ha yroi o = 15. Cyutas m<<M, HaliTH CKOPOCTb JICTEBIICH ITyITH

OnpenenuTs Hanps>KEHHOCTD 3JIEKTPOCTATHUECKOr 0 oIl E B LIEHTpe KBapaTa cO CTOPOHOMN
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10.

11.

a, €CJId B TPEX BEPILMHAX KBAJApaTa HAXOIATCS OJMHAKOBBIC TOUCUHBIC 3apsiibl (

ToHkast HUTH COTHYTa B TOJYOKPY>KHOCTb U 3apsDKEHa TaK, YTO SJEKTPUUECKHUM 3apsii
paBHOMEpPHO pacmpeneiieH mo ee mHe. KakoB paauyc 3TOH MOMYOKPYKHOCTH, €CIU
M3BECTHO, UYTO B IIEHTPE €€ KPUBU3HBI HANIPsHKEHHOCTH 1Mo 10 kB/M, a morennman 630 B.
Ha puc. €1=1,5 B, €2=3,7 B u conporusienuss R1=10 Om, R2=20 Om u R=5,0 Om.
BHyTpeHHue conpoTUBIIEHUS HCTOYHUKOB IIpeHeOpexumo Maibl. Onpenenure: 1) 3HaueHue
Y HaMpaBJICHUE TOKA Yepe3 COMpOTUBIICHHE R; 2) TEmI0BYIO0 MOIITHOCTh, KOTOPAsi BHIACISCTCS

Ha cornpoTuBiieHUHU R.?
R;
&2
—
tal 59—
]

| I

R
Kakum omkHO ObITh cCONpOTHBIEHHE R 3nekTpudeckoi 1enu, n300pakxeHHONH Ha PUCYHKeE,
4yTOOBI TOK, TeKyImMi 1o Hemy Obul paBeH 1=0,5 A, ecniu C=5 mx®, U=200 B, uactora
nepemeHHoro Toka v=100 I'n?

C R

| | | —
L] L 1

—® 7 &/
Tox [=100A Teder Mo TOHKOMY ITPOBOJIHHUKY, U30THYTOMY TaK, KaK IIOKa3aHO Ha PUCYHKE.
Haiitn naaykuuio B marautHOro nosa B Touke O KOHTYypa, €CIM PainyCc U30THYTOH 4acTH
npoBoaHuka R=0,1 M, a cropoHa kBagpara a=0,2 M
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12.

13.

14.

15.

a

[To AByM mapaiienbHBIM MPSIMBIM MPOBOJAAM JUIMHOM | = 1 M KaX[Iblil TEKYT OJJMHAKOBBIC
Toku. Paccrostaue d mexxay npoBonamu paBro 1 cm. Toku B3auMoaeicTByOT ¢ cuioit F =1
MH. Haiitu cuny Toka | B mpoBogax

Karymxka coctout u3 N = 75 BuTkoB u umeer conporusicHue R=9 Om. MarautHblil NOoTOK
gepe3 ee nmorepeyHoe ceuenne Mensiercs 1o 3akony @ =kt , rue k= 1,2 mB6/c. Onpenenure:
a) 3.1.C. UHAYKIUH, BO3HUKAIOILYIO B ’TOM KOHTYpE; 0) CHIly HHIYKLIHOHHOI'O TOKA; B) 3apsij,
KOTOPBIH MPOTEUET 110 KOHTYPY 3a MEPBbIE 9 C UIMEHEHUS MOJI.

OnexTpoH, yckopeHHbIN HanpsbkeHuem U=200 B, BieraeT B 0IHOPOHOE MarHUTHOE IOJIE C
uaaykuuen B=0,7-10-4 Tn mnepneHAUKYISpHO CHUJIOBBIM JUHUAM. Haiitu paauyc
OKPY>KHOCTH, 110 KOTOPOH JABUKETCS MIEKTPOH B MATHUTHOM I10JIE ¥ IEPUO]] €TO BPALLEHUS.
WnnykruBHocts L xatymku (6e3 cepneunuka) paBHa 0,1 mI'a. Ilpm kakoi cune Toka |
sHeprus W marautHoro nosist pasHa 100 mxJIx

2 Kypc

Onpenenuth cpefHee 3HAUCHHUE MOJTHONW KMHETHUYECKOW IHEPrHMH OJHOM MOJIEKYJbl Teius,
KHCJIOpO/ia U BOAHOTO napa npu temneparype T=400K.

Bomopon maccoit m=100 r 6611 ©300apHO HATPET TaK, YTO OOHEM €ro YBEIHUUIICS B N=3 pa3a,
3aTeM BOJIOPOJ ObUT H30XOPHO OXJIAXK/EH TaK, YTO €ro JaBJIeHHE YMEHBIIUIOCH B N=3 pa3a.
HaiiTt u3meHenue A S SHTpONHUU B XO/I€ YKA3aHHBIX MPOIECCOB.

Kaxkas pabota A coBepiraercst mpyu U30TEPMUIECKOM PACIIUPEHUH BOAOPOIa Maccoi M=5r,
B3stToro npu temneparype T=290 K, ecinu o6bem raza yBenuuuBaercs B Tpu paza?

A30T HarpeBaJCs TPH OCTOSTHHOM JaBlIeHHH. EMy OBLTO COOOIIEHO KOTMYECTBO TETUIOTH Q
= 21 x/[x. Onpenenuts paboTy 4, KOTOPYIO COBEPIINI IPU ATOM T'a3, U usmMeHnenue AU ero
BHYTPEHHEHN YHEPTHUN.
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10.

11.

WneanpHas TeruoBas mamumHa pabotaer no nukiy Kapuo. Temmeparypa TemiooTaaTduka
T:1= 500 K, Temniepatypa Temnonpuemanka To= 250 K. Onpenenuts Tepmudeckuii KITJI n
LIUKJIa, a TaKKe paboTy A1 pabodero BeniecTsa Mpu M30TEPMUIECKOM PACIIUPEHHIH, €CITH TIPH
M30TEPMUYECKOM CXKATUU coBepieHa padbora Az = 70 Jx

PaccrosiHne Mexxay 1ByMst KOT€peHTHBIMU UCTOYHUKaMU cBeTa(A=0,5 mkMm) paBHo d=0,1 mm.
Paccrosinne Mexay HHTEpPEpPEHUMOHHBIMU IIOJIOCAMHM Ha 3KpaHe B CpeAHEH YacTu
nHTephepeHIMOHHON KapTHHBI paBHO Ax=1,0 cM. OnpenenuTts pacCTOSHUE OT HCTOYHUKOB
J10 3KpaHa

[litockoBbINyKIass JIMH3a BBIMYKJIOW CTOPOHOW JIEKUT HA CTEKJISIHHOM IUIacTUHKE. B
OTPaXEHHOM CBET€ C JUIMHOM BOJHBI A = 0,6 MKM HabmomaeTcss MHTEphEpeHIIMOHHAs
kaptuHa. CumTas, 4To paguychl MHTEP(HEPEHIMOHHBIX KOJIEI] I MHOTO MEHBIIE paanyca
KpUBU3HBI JIUH3BI R=1,2 M, onpenienurte: a) TONIIUHY CI0s BO3yXa TaM, TJie BUAHO MEpBOE
cBeTsoe KoJbllo HeroToHa, 6) paanyc nepBoro Kojblia

Mexnay nAByMs IJIOCKONAPAJUJIEIbHBIMM CTEKJISHHBIMU IUIACTUHKAMU IIOJOXKUJIU OYE€Hb
TOHKYIO ITPOBOJIOYKY, PACIIONOKEHHYIO AapaUIEIbHO JIUHUM CONPUKOCHOBEHHUS IIACTUHOK
Y HAXOJAILIYIOCS Ha paccTosHuU L=75 MM oT Hee. B oTpak€HHOM CBETE C JUIMHON BOJIHBI
A=0,5 MKM Ha BepxXHEH IUIACTUHKE BMJIHbI MHTEppEepeHUMOHHBbIE ToJockl. Omnpenenute
JUaMeTp IONEPEYHOr0 CEYEHMsI IPOBOJIOYKM, €CIM Ha MpoTsbkeHuu a = 30 MM
Hac4YMThIBaeTCsi m = 16 CBETJIBIX MOJIOC

Ha mens mupunoit a = 0,05 MM nazaeT HOpMaJabHO MOHOXPOMATHYECKUH CBET C JUIMHON
BOJIHBI A = 0,6 MKkM. OIpeaenuTh yroia ¢ MeXay HNepBOHAYabHBIM HalpaBICHUEM ITydKa
CBETa M HaIlpaBJICHHEM Ha YETBEPTYIO TEMHYIO TU(PAKLIHOHHYIO MTOJIOCY

JudpakimonHas pelieTka ycTaHoBieHa Ha pacctosHuM 80 cM oT skpaHa. Ha pemerky
najjaeT MOHOXpOMATUYECKUH CBET ¢ AnuHOM BosiHbl 0,65 MxM. Ha skpane paccrosinue Mexay
MaKCHUMyMaMH IEPBOTO U BTOPOro mnopsiika paBHO 5,2 ¢cM. CKOJIBKO BCETO MAaKCUMYMOB
oOpasyer 3Ta nudpakimoHHas pemerka?

Uepnoe teno narpenu ot temneparypsl 600K go 2400K. Bo ckonbko pa3 yBenuuuiach
oOmiasi TeruioBasi SHeprus, u3nydaemas tenoMm? Ha ckonbko M3MeHWIAach UIMHA BOJIHBI,
COOTBETCTBYIOIAsl MAKCUMYMY SHEPTUH U3IY4YECHHsI U CIIEKTPAJIbHBIN COCTAaB U3IIy4eHUA?

12. OnpenenuTh HAUMEHBITHH 3aICPKUBAIOIIMI TOTCHIIHAJ, HEOOXOIUMBIH JUISI PEKPAIICHUS

13.

OMUCCHH C TTOBEPXHOCTU (POTOKATO/A, €CIIA OH OCBEIIACTCS U3MyYEHUEM C UTMHONH BOIHBI
0,4 MKM, a KpacHas rpaHulla Ji1 MaTepuana karojaa pasHa 0,67 Mkm
[Tpu nBMKEHUH YaCTUIIBI BJIOJIb OCH X CKOPOCTh €€ MOXKET OBITh OMpeJIeleHa C TOYHOCTHIO
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14.
15.

16.

17.

18.

(ommobkoif) 1o 1 cm/c. HaiiTi HeomnpeneIeHHOCTh KOOPAWHATHI, €CITU YaCTULICH SBIISIETCS:
1) anexTpoH, 2) npodbunka maccoii 0,1

BeraucnuTh paguychl MEpBLIX TPEX OPOUT AIIEKTPOHA B aTOME BOAOPOIA

Haiitn HanOOMbIIyI0 ¥ HAUMEHBINYIO JUTMHBI BOJIH cepud [lameHa B CHEKTpe M3ITydeHHS

BOAOOpOOA. CpaBHI/ITB IMOJIYYCHHBIC 3HAYCHUA C JNIMHAMMA BOJIH BUAUMOI'O U3JTYYCHHUA
192

[lepBoHayanbHasg Macca M30TONa UpUAMS 7 paBHAa M = 5 r, mepuona moiypacnaaa 75
cytok. OnpenenuTe, CKOJIBKO sAep pacnanercs 3a 1 cekyHay B 3ToM npemnapare. CKOJIBKO
aTOMOB JTOro mpemapara octaHercs udepe3 30 CyTOK UM BO CKOJBKO pa3 H3MEHUTCS
aKTUBHOCTb IIpenapara 3a 3To Bpemsi?

B nenTpe conHila npoTekaeT TepMosIepHas peakius CHHTe3a Teus U3 BOAOPO/a, B KOTOPOU
U3 YeThIpex NMPOTOHOB obpasyercs sapo He* m mBa mosurpona. 3amummmTe 3Ty peakiHio.
Kakwue eme yactuisl 06pa3yroTcs B Heit?

Kakoe xommuectBo U?® «BBIropaer» 3a Toj B SIEpPHOM PEaKTOpe C OIEKTPHUECKOM
MomHocThto 1 I'BT u k.ma. 38%? Cuurars, yTOo pacnaja saep ypaHa IOJ JI€HCTBHEM
TEIUIOBBIX HEHTPOHOB MPUBOJUT K OOpa30BaHUIO M30TOINOB KCeHOHa-141, cTpoHuus-92 u
TpeX BTOPUYHBIX HEUTPOHOB.

Bnanets

HaBbIKaMU pelIeHus (PU3NIeCKuX
3az1ay;

HaBbIKAMU DPa0OTHl € IIUPOKUM
Kpyrom (pusn4eckux npudbopoB u

000pyI0BaHus;

crioco0amu JIEeMOHCTpaluu
YMEHHS aHAJTM3UPOBATH TEOPHIO
OpU  pEUICHUH  MHXECHEPHBIX
3aj1a4;

METOdaMU IIPOBCACHUA

bu3nUecKux U3MEepeHHi, pacuera
BEJIMYMH, aHalIM3a MOJYyYEHHBIX
JTAHHBIX U HaBBIKAMHU
TUTAHUPOBAHUS
HCCIIE0BATEIBCKOrO IpoLecca,

OCHOBHBIMU OIIEHOYHBIMH CPECTBAMU INITAHUPYEMBIX PE3YIbTATOB 00YUESHHs JAaHHOTO pa3jena
ciry>kat JabopaTropHble pabOThl ¥ MHANBHUAYaAJIbHbIE KOHTPOJbHBIE Pa0OTHI KaX/10I0 CEMECTpa.
[Ipu npoBeneHnr TPOMEXKYTOUYHOM aTTECTAIIMU MTPETOJaBaTelb UMEET MPaBo 331aBaTh
JOTIOJTHUTEIBHBIE BOIIPOCHI CO CCHIIKOM HA OTUETHI 1O JabopaTopHbIM padoTtam u MU/J13.

Ilpumepnulii nepeuens 60npocos u 3a0anuil o 1a00PaAmMOPHLIM padomam

1 kypc
Ne 1 «IIpumeHeHNE 3aKOHOB COXPaHEHUSI ISl ONIPEAEIEHNS CKOPOCTH TOJIETA MYJIN»

1.

[IpuBeauTe npuMepsl Cuil, JAOIIMX pa3Hble BUIbI MOTEHIMAIBHON sHEprun. Kakue u3 HUX
MIPUCYTCTBYIOT B JaHHOH pabote? M300pa3ute cxemy SKCIEPUMEHTAIbHON YCTaHOBKH U
YKa)XXUTE Ha HEW CUIIBI, IEMCTBYIOIME HA BCE TEJA, BXOAIINE B CUCTEMY, B KayKJblii MOMEHT
BpPEMEHH.

Kakne BenmMuumHBl UHMENM KUHETHYECKas W IOTEHUUAIbHAs OJHEPrus  CUCTEMBI
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— HaBBbIKaMH n MCTOAHNKaMU

0000mIeHus pe3yIbTaToB
IKCIIEPUMEHTATIBHON
JESITEIIbHOCTH;

— cnocobamu OLICHUBAHUS
3HAYUMOCTH W  TPAKTHYECKOU
MIPUTOTHOCTH MOJTyYEHHBIX
pe3yJIbTaTOB,

—  BO3MOXXHOCTBIO
MEXKTUCITUTUTHHAPHOTO
PUMEHCHHS bu3ndecKux
3HAHHM;

— OCHOBHBIMHU METO/IaMHU
(GU3HYECKUX  WCCICAOBAHUN B
npodecCHOHATbHON obnacru,

MPAaKTUYCCKUMHU  YMCHUSIMU U
HaBbIKaMHM HUX HMCIIOJIB30BaHUAI,

— 1po(eCCUOHATBHBIM SI3BIKOM B
obmnact pu3MKH;

— crnocobaMy COBEpPIIEHCTBOBAHHUS
npodecCHOHANBHBIX 3HAaHUN U
YMEHUW TIyTeM HCIOJb30BaHUS
BO3MOXHOCTEU
WH()OPMAITMOHHON CpPEIBI.

«Iyng+MasTHUK» B pa3iuuHble MOMEHTHl onblTa? IlpeacraBbre cxemMy H3MEHEHUS
KMHETHUYECKOW U MOTEHUUAIIbHOW SHEPTUU CUCTEMBI.

JUid KakuX MOMEHTOB BPEMEHM B JIaHHOM OSKCIIEPUMEHTE MOYKHO NIPHUMEHSATH 3aKOH
COXPaHEHMs MEXaHUYECKOM SHepIruH, a Ul KakuxX Helb3s U nouemy? Cxema.

JUis KakuX MOMEHTOB BPEMEHM B JIaHHOM OSKCIIEPUMEHTE MOXKHO NIPHUMEHATH 3aKOH
COXPaHEHMsI UMIIYJIbCa, a JUI KaKUX Henlb3s U nouemy? Cxema

Hcnonp3ys 3aKOHBI COXpaHEHUS MOIyduTe (POPMYITY Ul pacueTa CKOPOCTH MOJIeTa IMYIH B
JAaHHOU padoTe.

Kak mnpousBoautcs 00paboTKa SKCIIEPUMEHTAIbHBIX JAaHHBIX B JaHHOW pabore. Kax
OIpeNieNIAeTCsl  JIOBEPUTENIbHBIM  MHTEpBal CKOPOCTHM M CpelHsAs KBaJpaTuyeckas
MOTPEIIHOCTb OTKJIOHEHUSI MasiTHUKA?

Ne 28 «Omnpenenenne MHIYKTUBHOCTM KAaTyIIKM M MarHUTHOM NPOHULAEMOCTU

(beppOMarHuTHOTO TeJa

1.

=

w

Kaxkue nmpubopbl MpUMEHSITUCH B JAHHOW paboTe JUIst OTpeieus MapaMeTPOB MOCTOSHHOTO U
MIEPEMEHHOT0 TOKa?

[Tonyuure ¢dopMyny ans pacueTa MOJHOTO COMPOTHBICHUS LEMU MEPEMEHHOT0 TOKa,
HCIIONB3YEMOU B TaHHOU paboTe (WM MpeCTaBIEHHON TPerno/iaBaTesieM).

Kak onpenensiiack MHIYKTHBHOCTh KaTyIIKA B JaHHOW pabore? Kakum emie crocobom
MO’KHO OIIPEICTUTh HHTyKTHBHOCTH?

ITpomeMoOHCTpUpPYHTE BO3MOXKHOCTh TpuMeHeHus cpeapl Microsoft Excel (wmu apyroit
cpensl) At 00pabOTKU IKCIEPUMEHTATbHBIX TAaHHBIX.

2 Kypc
Ne 14 «Onpenenenue nokasatens aquadbarsl merogoM Knemana u Jlesopmay

OOBsicHUTE X0/ SKCIIEPUMEHTA U pe3yJIbTaThl pacyera.

Ha3zoBuTte mporecchl, MpOUCXOMAIIME C Ta30M, B XOJle DKCIIEPUMEHTa W H300pasuTe WX
rpadu4ecKu.

3anumuTe ypaBHeHHUs ISl BIBOAA (POPMYJIbI TOKa3aTesl ainadarsl.

ITpogeMoHCTpHUpYHTE BO3MOXHOCTH mpuMeHeHus cpenbl Microsoft Excel (wmm npyroi
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cpensl) At 00pabOTKH IKCIIEPUMEHTATBHBIX TAHHBIX.

5. Kak B nanHoi paboTe MUHUMU3UPYETCS OTPEUTHOCTD SKCIIEPUMEHTAIBHBIX TaHHBIX ?
Ne 34 «Omnpenenenve IJIMHBI CBETOBOW BOJIHBI M XapaKTEPUCTHK IU(PPAKIIMOHHON
peLIeTKN»
1. KakoBbl mapaMeTppl W XapaKTEPUCTHKH TUPPAKIMOHHON pEIICTKH, NPUMEHSEMOU B
SKCIIepUMEHTE?
2. Tlomyunre Qopmyny miasi ompenesieHUsl JJIHMHBI CBETOBOW BOJIHBI NMPH IU(PPAKIHKA Ha
TUGPaKIIMOHHON pelieTke.
3. KakoBo npakTuueckoe npuMeHeHne JU(QPaKIHOHHBIX PEIIETOK?
4. Kak B 1aHHOI paboTe MUHUMU3HPYETCS MOTPEIIHOCTD SKCIIEPUMEHTAIBHBIX JaHHbBIX?
Ne 42 «Omnpepnenenue TIaBHBIX KBAaHTOBBIX 4YKCENT BO30YXKACHHBIX COCTOSHUN aroma
BOZOPOJa»
1. TlosicHute ycTpoMCTBO M MPUHIUI pabOThI CIIEKTPOCKOIIA, UCIIOIb3yEMOT'0 B IaHHOM padboTe
2. Tlonmyuute dopmyny A ONpEAECTUHUS TIaBHBIX KBAaHTOBBIX YHCEN BO30YKICHHBIX
COCTOSIHMI aTOMa BOJIOPOJa U IPYTUX BOJOPOIOTIOIOOHBIX aTOMOB
3. Uto Ha3bIBaeTCs rpalyMipOBOYHBIM rpadpuxom?
4. TlpomeMOHCTpHUPYHTE BO3MOXHOCTh NpuMeHeHHs cpeasl Microsoft Excel (wnmm npyroi

CpeI[BI) JJIA O6pa6OTKI/I OKCIICPUMCHTAJIbHBIX JaHHBIX

IIK-1 cnoco0HOCTHIO K AHAJIN3Y U CHHTE3Y

3HaTh

OCHOBHbI€ 3aKOHBI (PU3HKH;
CJIEICTBUS U3 ITHX 3aKOHOB;

(UBUYECKYIO CYNTHOCTH SIBJICHHI
U TIPOLIECCOB, MPOUCXOMASAIIUX B

PUPOJIC;
(bU3HKO-MaTEMaTHICCKUN

arrapar, HpHMCHHIOH.IHﬁCH JJIA

OINMCAHUS 3aKOHOB (DH3HKHU;
METO/IbI aHaIM3a

u

Hepetteub meopemuu4ecKux 60npocoe K IK3ameHny), npuee()elmblﬁ ebluie
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MOACIINPOBAHUA CJIOXKHBIX
(GHU3HMYECKUX MTPOIIECCOB;

—  METOJIbI u HIOJIXO/TbI K
TEOPETUYCCKOMY u
9KCTIIEPUMEHTATBHOMY
UCCJICIOBAaHHIO, MPHUMCHSECMbBIC B
Gu3MKe U PacIpOCTPAHAIOIIUCCS
Ha JIpyrue 00JIaCTH 3HAHUI

Ymers — pacno3HaBaTh s dextuHoe | IIpumepnslii nepeuens npakmuueckux 3a0aHUi 014 IK3IAMeEHA, NPUEEOEHHbLIL 6blle
pemieHue ot HedPPEKTHBHOTO;

— OOBACHATH (BBISIBIATH U CTPOUTD)
TUMIUYHBIE (DU3MYECKHE MOJENU

JJIsA OITMCaHUus PCAIbHBIX
IPOLIECCOB,

— BbIOMpaTh METOIbI
UCCIEOBAaHNUA, C  IOMOIIBIO
npubopOB,;

— genaTh OOOCHOBAaHHBIE BBIBOJIBI
no pe3yinbraraMm  (U3UIECKUX
HCCIIEIOBAHU I

Bnanets — TOHATUMHBIM aIapaToM, Ilpumepnulit nepeuenv 6onpocos u 3a0anuil o 1a6OPaAmMOPHLIM padomam, nPuUEeoeHH LIl

— HaBBIKAMHU aHajin3a W CHUHTE3a B | 6blUie
HCCJIeI0BATEIbCKOM
JIeITEILHOCTH

— cmocobamMu JIEMOHCTPAITIHT
YMEHHS AHAIU3UPOBATH TEOPHUIO
MpU  PEIICHUH  MHXKEHEPHBIX
3a7ad;

— MeToJaMu MIPOBEICHUS
buznyecKkux U3MEpPEeHUi, pacueTa
BEJIMYMH, aHAJIN3a IMOJYYEHHBIX
JaHHBIX " HaBBIKAMH




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

MJIaHUPOBAHUS
HCCJIEIOBATEIBCKOTO MpoIlecca;
HaBbIKAMU u METOUKaMU

0000mIeHus pe3yIbTaToB
IKCIIEPUMEHTATIHLHON
JCSITeTIbHOCTH;

crioco0aMu OIICHUBAHUS
3HAYMMOCTH W  TMPAKTHYECKOU
HPUTOIHOCTH MOJYYCHHBIX
pe3yJIbTaTOB,

BO3MOXHOCTBIO
MEKTUCIUTUTHHAPHOTO
PUMEHCHHUS busnveckux
3HAHHI;

OCHOBHBIMHU METOIaMHU
GU3NUEeCKUX  HMCCICOBAHUN B
npodeccuoHaNbHOM obnactu,

MPAaKTUIYCCKUMHU  YMCHUSIMU U
HaBbIKaMH HUX HMCIIOJIB30BaHUAI,

crocobaMM COBEPILIEHCTBOBAHUS
npodecCHOHANBHBIX 3HAaHUN U
YMEHUW TIyTeM HCIOJIb30BaHUS
BO3MOXHOCTEU
WH()OPMAITMOHHOM CPEeIBI.

ITK-3 roToOBHOCTBHI0 HCIOJIBL30BATH (PHU3MKO-MATEMaTHYCCKHH ANNAPAT s PpeLlIeHNs 32124, BOSHHKAIIIMX B X0/1e NPo¢ecCHOHATBHOM AeATEJbHOCTH

3HaTh

OCHOBHBIE 3aKOHBI (DU3HKH;
CJIE/ICTBUS U3 3TUX 3aKOHOB;
(U3UYECKYIO CYIIHOCTH SBICHUI
U TIPOIECCOB, MPOUCXOASAIINX B
IIPUPOJIE;
bu3MKO-MaTeMaTUYECKUI

Hepeuenb meopemudecCKux 60npocos K IK3ameny, npuaedelmbui eébluie
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CtpyKTypHBII

3JIEMEHT [Tnanupyembie pe3ysIbTaThl 00yICHUS O1neHOYHBIC CPEACTBA
KOMITCTCHIIUU

anmnapar, NPUMEHSIOIUNCS IS
OTIMCAHUs 3aKOHOB (DH3HKHU;

—  METOABI aHajau3a u
MOJICJIUPOBAHUS CIIOKHBIX
(U3UYECKUX MPOIECCOB;

—  METOHBI u ITOIXOJIBI K
TEOPETUUECKOMY u
9KCIIEPUMEHTAILHOMY
MCCJICIOBAHUIO, NPUMEHSEMbIC B
bu3MKe U PacIpOCTPaHAIOIIHUECS
Ha JIpyrue 00JIaCTH 3HAHUI

VYmeTs — pacmo3HaBaTh s¢dexkruBHoe | IIpumepnsiit nepeuens npakmuueckux 3a0aHUil 014 IK3AMEHA, NPUEEOCHHbLI 6bllLe

pemieHue ot HedPPEKTHBHOTO;
— OOBACHATH (BBISIBIATH U CTPOUTD)
TUNHMYHBIE (PU3NYECKHE MOJENU

JUIst OTHCaHUS peaNbHBIX
IIPOLIECCOB,

— BbIOUpaThH METO/IbI
UCCIIEIOBaHMS, C  IOMOUIbIO
npubopoB,;

— TPUMEHATH (HU3MYECKHE 3aKOHBI
" (bU3UKO-MaTEMaTUUECKUM

anmapar B Mpo¢deccCHOHaTIbHON
NeSITeTbHOCTH;, HMCIOJB30BAaTh WX
Ha MEXTUCIUIIITMHAPHOM
YPOBHE;

— npuobperaTh 3HaHUS B 00JIACTH
¢u3uKy,  NpUMEHUMBIE  JJIS
pelIeHns HXCHEPHBIX 3a/1a4;

— KOPPEKTHO BBIpaXaTh u
apryMEHTHPOBAHHO
000CHOBBIBaTh MIOJIOXKEHHUS
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CtpyKTypHBII

JJIEMEHT [Inanupyemble pe3ysbTaThl 00y4eHUs OueHOYHBIE CPENICTBA
KOMITETCHIIMH
MPEeIMETHOM 00JIaCTH 3HAHMUS.
—  U3MEpSATh ¢busnueckue
BEJINYMHBI.
Braners — HaBbIKamu pemicHus $pusndeckux | IIpumepnoiit nepeuens 60npocog u 3a0aHUl NO 1a60PAMOPHLIM PAdOMam, npueeOCHHbLIL
3a1ad; evlle

— HaBBIKAMH pPa0OTBHl C LIMPOKUM
Kpyrom (pusmueckux nmpudopoB u
000py/I0BaHUs;

— cnocobamu JIEMOHCTpAIHN
YMEHUSl aHAJTU3UPOBATh TEOPHUIO
OpU  PEUICHUH  MHXECHEPHBIX
3a1ad;

— MeToJaMHu MIPOBEACHUS
(du3MYeCKUX U3MEPEHUi, pacueTa
BEJIMYMH, aHAIN3a IOJyYeHHBIX
JTAHHBIX " HaBBIKAMHU
TUTAHUPOBAHHS
UCCIIEI0BATEIBCKOTO MpoIiecca,

— HaBbIKaMH U METOAUKAMU

000011eHus pe3yabTaToB
AKCIEPUMEHTAIBHON
JesTeTbHOCTH;

— cnocobamu OIICHUBAHUS
3HQUMMOCTHU U  IPaKTUYECKOU
MIPUTOTHOCTH MTOJTYYeHHBIX
pE3ynbTaTOB;

— BO3MOXHOCTBIO
MEXIUCITUTITHHAPHOTO
MPUMEHEHUS (buznuecKux
3HAHUM;

— OCHOBHBIMH METOIaAMHU

(GUBMYECKUX  HCCIEAOBAaHUN B




CtpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUs OneHouHbIe CpeCTBA

KOMIICTCHIIN

npoecCHOHATBLHOM obnacru,
NPAaKTHYCCKUMH ~ YMCHUSAMH |
HaBbIKaMH HUX HMCIIOJIb30BaHUI,

— 1npoecCHOHAIBHBIM ~ S3HIKOM B
obmact pusmkwy;

— crHocobaMy COBEpPILIEHCTBOBAHMS
npodecCHOHANBHBIX 3HAaHUM U
YMEHUW TIyTeM HCIOJIb30BaHUS
BO3MOXHOCTEH
WH(OPMAITMOHHOHN CpPEJIbl.

IIK-4 roToBHOCTBHIO HCII0JIb30BATH OCHOBHbIE MOHATHSA, 3AKOHBI 1 MOJI€JIM TEPMOAUHAMUKH, XUMHYECKOii KHHETHKH, IIEPEHOCA TCIJIa U MAaCChI

3Harb — OCHOBHbBIE 3akousl | Ilepeuenv meopemuueckux eonpocoe k yxkzameny 2 kypca (no MKT u mepmoounamuxe),
TEPMOJIMHAMUKH; npueedeHHblil gblule

— CJIEACTBUS U3 ITHX 3aKOHOB;

— (U3MUECKYyI0 CYIIHOCTb SIBICHUI
U TPOLIECCOB, MPOUCXOAAIIUX B
nporueccax TEPMOJIMHAMHUKHU,
nepeHoca Teria U Macchl;

—  (u3HKO-MaTeMaTHYECKUN
anmnapar, NPUMEHSIOIUNHCA IS

OITMCaHuA 3aKOHOB
TCPMOANHAMUKH

— MCTOAbI aHaJIn3a u
MOACIINPOBAHUA CJIOJKHBIX

(U3UYECKUX MPOIIECCOB;

—  METOJBI " MOJIXOJTBI K
TEOPETUICCKOMY u
IKCIIEPUMEHTATILHOMY
WCCJICJIOBAHHIO, TIPUMEHSEMbIC B
TEPMOMHAMHKE




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

YMmeTs

— IPUMEHATh (PU3NYECKUE 3aKOHBI
U (bu3nKO-MaTEMaTHIECKUNA
ammapaTr NpH PEUIeHUH 3ajad B
00JacTi TepMOJUHAMUKY;

— npuodOpeTaTh 3HaHUS B 00JIACTH
Gu3uKKM,  TpUMEHHMBIE  JUIA
pelIeHus HHKEHEPHBIX 3a7ay;

— KOPPEKTHO BBIPAXXKaTh u
apryMEHTHPOBaHHO
000CHOBBIBaTh I0JIOXKEHHUS
IpeIMETHOM 00JIaCTH 3HAHUSI.

—  U3MepAThH dusnueckne
BEJIMYMHBEIL.

IlpumepHnulit nepeuenv npakmuyeckux 3a0anuii 01 Ikzamena 2 kypca (no MKT u
mepmoounamuke), NpueeOeHHsvll ebluie

Bnanets

— HaBbIKaMH peleHus
TEPMOJMHAMHYECKUX 3a7au;

— HaBbIKaMH pabOThl C IIHUPOKUM
Kpyrom npubopoB U
000py/I0BaHus, HCIIOJIb3yEMOTO
IIPY  HCCIIEIOBAaHUM IIPOLIECCOB
TEPMOJMHAMUKH, IEpEeHOca Teria

1 MaccChl;

— HaBBIKAaMU u METOANKAMHU
0000111eHus pe3yabTaToB
AKCIEPUMEHTAIBHON
NesATEeTLHOCTH;

— cnocobamu OIICHUBAHUS
3HQUMMOCTHU U  IPaKTUYECKOU
MIPUTOTHOCTH MTOJTYYeHHBIX
pE3ynbTaTOB;

— TnpodeCCUOHAIBHBIM SI3BIKOM B
00JacTu TepMOJIUHAMUKH;

IlpumepHnulii nepeuens 6onpocos u 3adanuii no aavopamophusvim pavomam 2 kypca (no MKT u

mepmoouHamuke), npueeoOeHHbulil eovllie
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0) Ilopsinoxk mpoBeaeHHs] MPOMEXKYTOYHOW ATTECTALMM, MOKA3aTeJH U KPUTEPHUHU
OLlCHUBAHMUSL:

[IpomexyTouHass arrectauus 1o AucUUIUIMHE «DHU3HKa» BKIIOYAET TEOPETUUYECKHE
BOTIPOCHI, ITO3BOJISIOIINE OLIEHUTh YPOBEHb YCBOCHHS O0YUJAIONTUMUCS 3HAHWUN, U MPAKTUYCCKUE
3aJJaHusl, BBISIBJIAIOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHHM U BIIaJICHU, TPOBOIUTCS B hopMme
sk3amena (1 u 2 kypcenl).

DK3aMeH 10 JaHHOW JUCIHILIMHE MPOBOAUTCA B YCTHOH ¢dopMe MO SK3aMEHAIIMOHHBIM
OwieraMm, KaxJblii M3 KOTOPBIX BKJIIOYAET 2 TEOPETUYECKHX BONPOCAa M OJHO MPaKTUYECKOE
3aJlaHue.

Ilokazamenu u Kpumepuu oueHUBAHUA IK3AMEHA:

— Ha OLIEHKY «OTJIHYHO» (5 6ayioB) — 0Oyyaromuiicsi IEMOHCTPUPYET BBHICOKUN YpOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CUCTEMAaTHMYeCKoe U TIy0OoKoe 3HaHue
yueOHOro Marepuajga, CBOOOJHO BBIIOJHSET IMPAKTUYECKUE 3a/aHus, CBOOOJIHO ONEpUPYET
3HAHUSAMU, YMEHUSIMU, IPUMEHSET UX B CUTYallMSIX MOBBIIICHHON CIIOKHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOyJaroniuics IeMOHCTPUPYET CPEIHUNM YPOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENIbHbIC OIIMOKN, HETOYHOCTH, 3aTPyTHEHHS IPY aHATUTUIECKHUX OTIepAIHsIX, IEPEHOCE
3HAaHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIE CUTYAIHH.

— Ha OIICHKY «YyIOBJIETBOPUTEJbHO» (3 Oamia) — oOydYaromIuiics JIEeMOHCTPUPYET
MOPOTOBBIM YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B X0Ji€¢ KOHTPOJBHBIX MEpPONPHUATUI
JIOITYCKAIOTCS OIIMOKH, TPOSIBISIETCSI OTCYTCTBHE OTACINBHBIX 3HAHWH, YMEHHH, HAaBBIKOB,
0o0Oy4arolMiiCsl HCIBITHIBACT 3HAYUTENbHbIE 3aTPYAHEHUS TMPU ONEPUPOBAHUU 3HAHUSAMH U
YMCHHSIMH TIPU UX TIEPEHOCE Ha HOBBIC CUTYAIINH.

— Ha OLICHKY «HeY/10BJIETBOPHUTEILHO» (2 Oayia) — 00yJarouiicss IEMOHCTPUPYET 3HAHUS
He Oosiee 20% TeOpeTHUECKOro MaTepHalia, JOMYCKAeT CYIIECTBEHHBIC OIIMOKHU, HE MOXKET
MOKAa3aTh UHTEIJIEKTya IbHbIe HABBIKU PEIICHHS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HEeYIOBJIETBOPUTEJAbHO» (1 Oamr) — oOyuaromuiicss He MOXKET IMOKa3aTh
3HaHMS Ha YpPOBHE BOCIPOU3BEACHHS U OOBsACHEHUS HWHPOpMAIUU, HE MOXKET IOKa3aTh
MHTEJUICKTyaJIbHbIE HaBBIKU PEIICHUS MPOCTHIX 3aj1ad.
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