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JIner akryanu3auuu padoueii nporpaMmsl

PaGouasi porpaMma repecMoTpeHa, o0cysKaeHa i oxobpena uis peanusauun B 2020 - 2021
yueGHOM rojty Ha 3acefanuy Kadenpsl DU3nKH

ITportokon ot 04 020r. Ne 4
3as. kadeapoi M.B. Apkynuc

PaGouas mporpamMma nepecMoTpena, o6y kaeHa u 0jo6pena s peanusaunn B 2021 - 2022
yueGHOM oAy Ha 3aceflannyu Kapenpsl Pu3nKH

¥

[Tporoxon ot _ 20 r. Ne

3aB. xapeapoi M.B.Kplcynuc

Pa6ouas mporpaMMma NMepecMoTpena, 00cyKieHa i 0/106pena /uis peanusaunn B 2022 - 2023
yueGHOM Toj1y Ha 3acesanuy Kadeapsl Pusuku

[Tpotokom ot 20  m. Ne

3as. kadeapoit M.B.prynuc

PaGouas nporpamma IepecMoTpeHa, 00cy KaeHa 1 000peHa /Ul pealnsaliu B 2023 - 2024
yueGHOM rojly Ha 3acenanuyu kapenpsl Dusnku

[Tportokomor __ 20 r. Ne

3aB. kadenpoi M.B. Apkysuc




1 Iesin ocBOEHU AW CHMUILINHBI (MOIYJI51)

LlenssMu OCBOEHUS AUCLUILTUHBI (MOaYIis) «DPHU3UKaY SBISAIOTCS: OBIaJeHHE Oa30BBIMU
3HaHUSIMH OCHOBHBIX (PM3MUECKUX 3aKOHOB M METOJIOB KIIACCHUYECKOW W COBPEMEHHOW (DM3HMKH
JUIS YCTIEITHOTO (hOpMUPOBAHUS M Pa3BUTHsA, 00UIeNPO(eCcCHOHANBHBIX U MPO(ECCHOHAIBHBIX
KOMIIETEHIIMI 10 BHJIAM TPO(ECCHOHATBHON NEeATEIFHOCTH B OO0JIACTH METaJUTypryH, B
cootBercTBUH ¢ TpeboBanusiMu @I'OC BO u HanpasneHHocTbhI0 (1podunem) OI1

2 MecTo IUCHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI POrpaMMbl

Juctunnnaa ®Ou3nka BXOAWT B 0a30BYI0 4YacTh yueOHOro ImjiaHa 00pa3oBaTENIbHOM
MIPOTPaMMEI.

Jnst  u3ydeHus ~ AMCUMIUIMHBI  HEOOXOAWUMBbI  3HAHUS  (YMEHHsS,  BJIAJICHUSA),
c(hOpMHPOBAHHEIC B PE3YJIBTATE H3YUCHUS TUCITUILINH/ TIPAKTHK:

Hucruminaa  «@u3uka» BXOAUT B 0a3oByr0 uacTh Onoka 1 oOpa3oBaTenbHOM
IPOrPaMMBI.

Jlist  u3ydeHWs ~— JAWCHMIUIMHBI  HEOOXOAWUMBI  3HAHUS  (YMCHHS,  BJIQJICHUSA),
chopMUpOBaHHBIE B pe3yiabTaTe U3y4YeHHs JOucHUIUIMH «Pusuka», «MareMaTHukKay,
«udopmarukay Ha 6a3e cpeaHero (IIOJTHOTO0) 001IeTo 00pa3oBaHHUs.

3HaHus (YMEHHMs, BJIQJICHUs ), TOJYYEHHbIE IPU U3YYEHUH JTaHHOM JUCLUHUIUIMHBI OYIyT
HEOOXOIUMBI JJIs U3y4eHUSI JUCIUILTHH/TTPAKTHK:

MerTpouorusi, CTaHIapTH3AIMS U CePTHOHUKAIISL

dusnyeckas XuMus

DNEeKTPOTEXHUKA U AIEKTPOHHUKA

MarepuanoBeneHue

Tennodusnka

duzuveckas XUMUS TUPOMETAILTYPTUYECKUX MTPOLIECCOB

YucneHable METOABI

HayuHno-uccnenoBarenbckas padoTa

DIEeKTPOMETAILTYPTHsl CTAJIU U CIUIAaBOB

3 KomnereHuuu ody4amwiierocsi, popMupyembie B pe3yabTaTe OCBOECHHS

AUCHUILUTHHBI (MOIYJIS) ¥ IIJIAHUPYEMBbIe pe3yabTaThl 00yYeHHu s

B pesynbrate ocBOCHMs MUCHUILTUHBI (MOmyis) «Du3nka» OOydYaIONIMKCS TOJIKEH
00J1a1aTh CIEYIOMUMH KOMITETCHIIUSIMU

CtpyKTypHBII [Inanupyemsble pe3yabTaThl 00y4eHUs
JJIEMEHT
KOMIIETCHIIUHU
OIIK-4 TOTOBHOCTBIO COYETATh TEOPHUIO U MPAKTUKY [l PELICHUS NHKCHEPHBIX 3a/1a4
3HaTh OCHOBHBIE 3aKOHBI (PU3UKH;

CIIEICTBUS U3 DTHUX 3aKOHOB;

(U3HYECKYIO CYITHOCTD SIBJICHHH U IIPOIIECCOB, MPOUCXOISAIINX B IPUPOJIC;
(U3HKO-MaTEeMAaTHYECKUN anmnapar, IPUMEHSFOIIUNACS JIs1 OTIMCAHUS
3aK0-HOB (DU3UKH;

METOJIbI aHATTN3a ¥ MOJICIIMPOBAHUS CIIOKHBIX (PU3NIECKUX MPOIIECCOB;
METOJIbI M TTOJIXO0JIbI K TEOPETUYCCKOMY M SKCIICPUMEHTAIBHOMY HUCCIIE/IO
-BaHMIO, MPUMEHSIEMBIC B (DU3HKE M PACTIPOCTPAHSIONINECS HA IPYTHE
001aCTH 3HAHUH




YmeTn

pacno3HaBaTh 3((HEKTUBHOE pelIeHne OT Hed((PEKTUBHOTO;

OOBSACHSTH (BBIABIIATH M CTPOUTH) TUITMYHBIE (PU3UICCKUE MOJICITH JIJIS
OIMCaHMS PEATTLHBIX MPOIIECCOB,

BBIOMPATh METOJIbI CCIICIOBAHUS, C TIOMOIIBIO IPUOOPOB;

IPUMEHSATH (PU3MYECKUE 3aKOHBI U (PU3UKO-MAaTeMaTHUECKUH anmapar B
poeCCHOHATLHOM JISATEIIbHOCTH; HCIIOJIb30BATh UX HA
MEXTUCIUITMHAP-HOM YPOBHE;

npuoOpeTaTh 3HaAHHS B 00J1aCTH (PU3UKH, TPUMEHUMBIC JUTSl PEIICHUS WH-
KCHEPHBIX 3aJ1a4;

KOPPEKTHO BBIPAXKATh U apIYMEHTUPOBAHHO 00OCHOBBIBATH MTOJIOKEHHSI
MPEAMETHOMN 001aCTH 3HAHUSA.

U3MEPSITh (DU3NUCCKHUE BEJIMIHHBI

Bnanets

HaBBIKAMU peIeHUs GU3NUYECKUX 3a/]1aY;

HaBbIKaMU pabOThI C LIMPOKUM KPyroM pusndeckux npudopoB 1
000py10-BaHuS;

crioco0amul IEMOHCTPAIMHA YMEHUS aHATHM3UPOBATh TEOPHUIO TIPU PEIICHUN
WH)KEHEPHBIX 33/1a4;

METOJaMHM IIPOBEACHUS PU3NUECKUX U3MEPEHUH, pacueTa BeIUUHH,
aHaJIM-3a MOJyYCHHBIX JTaHHBIX U HABBIKAMU TNITAHUPOBAHUS
HCCIIEI0BATENILCKOTO MTPOLECCa;

HaBBIKAMU M METOJUKAMH 0000IIEHHS PE3yJIbTaTOB IKCIIEPUMEHTATBHOM
NEsITeTbHOCTH;

crioco0amu OIIEHWBAHUS 3HAUMMOCTH U IPAKTUUECKOM MPUTOTHOCTH
IIOJIy4EHHBIX PE3yJIbTaTOB;

BO3MOKHOCTBIO MEXIUCIUILTMHAPHOTO NPUMEHEHUST (PU3NIECKUX 3HAHUM;
OCHOBHBIMM METOZaMH (PU3NYECKUX MCCIEJOBAHUHN B TPO(ECCUOHAIBHON
o0acT, MPaKTUYECKUMH YMEHHUSIMH U HABBIKAMH UX UCIIOJIB30BAHUS;
PO eCCHOHATBHBIM S3bIKOM B 00J1aCTH (DU3HKU;

crioco0amu COBEPIICHCTBOBAHUS MPO(PECCHOHANBHBIX 3HAHUN M YMEHUH
IIyTEM HUCIOJIb30BAHUS BO3MOXKHOCTEH NH(OPMALIMOHHOMN Cpeibl.

[TK-1 cmocoOHOCTHIO K aHANIU3Y U CUHTE3Y

3HaThb

OCHOBHBIE 3aKOHBI (PU3UKH;

CJICZICTBHUS U3 ITHUX 3aKOHOB;

(U3NYECKYIO CYIIHOCTD SIBICHUI U POIIECCOB, IPOUCXOASAIINX B IPUPOJIE;
(bU3NKO-MaTEMAaTHICCKHUI ammapar, IPUMEHSFOIIUICS IS OTICAHUS
3aK0-HOB (DM3UKHU;

METOIbI aHAJIN3a W MOJEIMPOBAHUS CIOKHBIX (PU3UIECKUX MTPOIECCOB;
METObI M ITOJIXObl K TEOPETUUECKOMY U SKCIEPUMEHTAIBHOMY HCCIIE10
-BaHMIO, IPUMEHAEMbIC B (PM3UKE U PACTIPOCTPAHSIONINECS HA IPYyTrHe
o01acTi 3HaHUN

Ymets

pacno3HaBaTh 3(pPEeKTUBHOE pelIeHue OT HedPPEKTUBHOTO;

OOBSICHATH (BBISIBIISITH M CTPOUTH) TUIMUYHBIEC (DU3HMUECKHE MOACTH JITIs
OIMCAHUS PEATbHBIX TPOIIECCOB,

BBIOMpATH METO/BI UCCIIEIOBAHMS, C TTIOMOIIBIO PUOOPOB;

nenath 000CHOBAHHBIC BBIBOJIBI 110 Pe3yIbTaTaM (PH3UIECKUX UCCIIeIOBA
-HUHI




Bnaners

MOHSTUMHBIM alIapaToM,

HaBBIKAMH aHAJIM3a U CUHTE3a B UCCIIEIOBATEIbCKOM 1ESITEIIBHOCTH
crocobamMu JEMOHCTpALMM YMEHMSI aHAJIU3UPOBATh TEOPHUIO IIPU PELLICHUN
WHXEHEPHBIX 33/1a4;

METOZaMH MPOBEACHUS (PU3NUECKUX U3MEPEHUH, pacueTa BeIHYHH,
aHaJIM-3a MOJIYYCHHBIX TAHHBIX U HABBIKAMH IIJIAHUPOBAHUS
HCCIIE0BATENIBCKOTO IIPoLiecca;

HaBbIKAMU ¥ METOJAMKaMH 0000IIeHHS Pe3yIbTaTOB SKCIIEPUMEHTAILHOM
NeSITEIbHOCTH;

criocobaMu OIICHUBAHMS 3HAUUMOCTH U MPAKTHUECKON MPUTOTHOCTU
MIOJIYYEHHBIX PE3yJIbTaTOB;

BO3MOYXHOCTBIO MEXIUCIUIUTMHAPHOTO MPUMEHEHHS PU3NIECKUX 3HAHUM;
OCHOBHBIMH METOJaMH (PU3UYECKHIX HCCIECJOBAHUH B MPO(HECCHOHATEHON
00JacTH, MPAKTHUYECKUMH YMEHUSMHU U HABBIKAMH UX HCIOJIb30BaHUS;

I1K-3 roTOBHOCTBIO UCTIOJIB30BaTh (PU3UKO-MATEMATHUECKUI ammapar JJis pelieHus 3a1a4,
BO3HHUKAIOIINX B X0JI€ MPO()ECCUOHAIBHON AEATEIbHOCTH

3HaTh

OCHOBHBIE 3aKOHbBI (PU3UKH;

CJIEJICTBUS U3 ITUX 3aKOHOB;

(U3MYECKYIO CYITHOCTD SIBJICHUM U IPOLIECCOB, MPOUCXOIAIIUX B IPUPOJIE;
¢$u3nKO-MaTEMAaTUUYECKUI annapar, IPUMEHSFOIIUICS I ONUCaHUS
3aK0-HOB (PU3UKH;

METOIbl aHAJIN3a U MOJEIUPOBAHUS CIOKHBIX (PU3NUECKHUX MPOLIECCOB;
METO/IbI U MOJIXO0JIbI K TEOPETUYECKOMY M SKCIIEPUMEHTAIIBHOMY HCCIIE0
-BaHUIO, IPUMEHsAEMbIE B (PU3UKE U PaCIPOCTPAHSIONINECS Ha Jpyrue
o0JacT 3HaHUH

YmeTn

pacrno3HaBaTh 3(pPexTHBHOE pelieHne oT HedHEeKTUBHOTO;

OOBSICHATH (BBISIBIIATH M CTPOUTD) THITUYHBIC (PU3MUYECKUE MOJIEIH ISt
OIMCaHMs PeATTbHBIX MPOLIECCOB,

BBIOMPATH METOJIBI CCIIEIOBAHUS, C TIOMOIIBIO IIPHOOPOB;

IPUMEHSATH (PU3NYECKUE 3aKOHBI U (PU3UKO-MaTeMaTHUECKUH anmapar B
npoeCCHOHATFHON IeATEIIEHOCTH; HCIIOJIb30BATh UX HA
MEXIUCIMIIIMHAP-HOM YPOBHE;

puoOpeTaTh 3HaHUS B 001acTU (PU3UKHU, IPUMEHUMBIE I PELICHUS UH-
KEHEPHBIX 3aJ1a4;

KOPPEKTHO BBIPAXKATh U apIYMEHTHPOBAHHO 00OCHOBBIBATH ITOJIOKEHHUSI
IIPEeIMETHOM 00J1acTH 3HAHMSL.

M3MEPSITh (PM3NICCKHE BETTMUMHBI.




Bnaners

HaBBIKAMU PELICHUs GPU3NIECKUX 3a]1aY;

HABBIKaMU pabOThI C IIUPOKUM KpyroM (pusndeckux npudopoB u
00opymo-BaHMUS;

crocobaMu JEMOHCTpAIMK YMEHHSI aHAJTU3UPOBATh TEOPHUIO MIPU PEIICHUU
WH)XEHEPHBIX 33/1a4;

METOJIaMU IPOBEJCHUS PU3NUECKIX U3MEPEHH, pacueTa BEeJIUYHH,
aHAJIM-32a TIOJTYYEHHBIX IAHHBIX U HABBIKAMU TUIAHUPOBAHUS
HCCJIEeI0OBATENICKOTO MPOLIecca;

HaBBIKAMHU M METOJIUKaAMU 0000IICHUS pe3yIbTaTOB IKCIIEPUMEHTAILHOMN
NeSITENbHOCTH,

crioco0amu OIICHWBAHUS 3HAYUMOCTH U TIPAKTHUECKOH MPUTOJHOCTH
MOJIyYEHHBIX Pe3yIbTaTOB;

BO3MOYKHOCTBIO MEXIUCITUITMHAPHOTO NPUMEHEHUST (PU3NIECKUX 3HAHUMH;
OCHOBHBIMH ME€TOJIaMU (PU3HUECKUX HCCIeT0BaHUHN B PO eCcCHOHATBEHOM
00JacTH, IPAKTHYSCKUMH YMECHUSIMH U HABBIKAMH HX MCTIOJIH30BaAHUS;
PpoQeCCHOHATBHBIM SI3bIKOM B 00JIaCTH (DU3HKU;

crocobaMu COBEPILIEHCTBOBAHMSI MPOPECCUOHANIbHBIX 3HAHUN U YMEHUI
IIyTEM HUCIIOJIB30BaHUS BO3MOXKHOCTEH MH(OPMAIIMOHHOH cpeibl

IIK-4 roTOBHOCTBHIO HCIIOIL30BaTh OCHOBHEIC MOHATHS, 3aKOHBI U MOACIIN TCPMOJANHAMUKH,
XHUMHYCCKOM KMHCTHUKH, IICPCHOCA TCIJIa U MACChI

3HaThb

OCHOBHBIE 3aKOHBI TEPMOJIVHAMUKH;

CJIEACTBUS U3 OTUX 3aKOHOB;

(bU3MYECKYIO CYITHOCTD SIBJICHUM U IPOLIECCOB, MPOUCXOALINX B IPOLIEC
-CaX TEPMOJAMHAMUKH, [IEPEHOCA TEIIA U MACCHI;
(bu3MKO-MaTeMaTUYECKUN anmnapar, IPUMEHSIOMUNCS I OTIMCaHUs
3aK0-HOB TEPMOJANHAMUKY;

METO/Ibl aHaJIN3a U MOJEIUPOBAHUS CIOKHBIX (PU3NYECKUX MPOLIECCOB;
METO/bI U MTOAXOABI K TEOPETUUECKOMY U HKCIIEPUMEHTAIIBHOMY UCCIIEN0
-BaHUIO, IPUMEHSAEMBIEC B TEPMOJIMHAMUKE

YmeTn

NPUMEHSATH (PU3NYECKUE 3aKOHBI U (PU3UKO-MaTeMaTHUECKUH anmapar npu
penIeHn  3aa4 B 001aCTH TePMOANHAMHUKY;

npuoOpeTaTs 3HaHUA B 00J1aCTH (PU3HKH, IPUMEHUMBIE [ PeIleHUs WH-
’KEHEPHBIX 3a71ay;

KOPPEKTHO BBIPAXKAaTh U apryMEHTUPOBAHHO 00OCHOBBIBATH MOJIOKEHUS
MPEAMETHON 001aCTH 3HAHUA.

U3MEPSTH (PU3NUECKHE BETTMYMHBI.

Bnanets

HaBbIKaMU PCHICHUA TCPMOJAUHAMHUYCCKUX 3a1a1,

HaBBIKAMH paOOThI ¢ IIUPOKUM KPYroM MprOOPOB B 000pYIOBaHMUS, HC-
MOJIB3YEMOT0 TIPH UCCIIEJIOBAHUH MPOLIECCOB TEPMOAMHAMUKH, TIEPEHOCA
TEIUIa U MaccChl,

HABBIKAMHU ¥ METOJMKAMHU 0000IICHHS PE3yTbTaTOB IKCIIEPUMEHTAITLHOM
TeSITeTbHOCTH;

crocobaMu OLIEHUBAaHMsI 3HAUMMOCTH U IIPAKTHUECKON MPUTOJHOCTH
MOJTYYCHHBIX PE3YJIbTATOB;

po(eCCHOHATBHBIM SI3LIKOM B 00JIACTH TEPMOTUHAMUKY;




4. CTpyKTYypa, 00bEM M coepkaHue AUCHHILTUHBI (MOLYJ151)

OO0mas Tpya0eMKOCTh TUCHUILIMHBI cocTaBiseT 10 3aderHbix equnmi 360 akaj. 4yacoB, B TOM

YHUCJIC!

— KOHTaKTHas pabota — 195 akax. yacos:
— aymutopHas — 187 akan. yacos;
— BHEAayIUTOpHas — 8 aKkaJ1. 4acoB
— caMocTosTebHas padoTa — 93,6 aka1. 4acos;
— MMOATOTOBKA K 9k3aMeHny — 71,4 akan. yaca

CDopMa aTTeCTalluu - SK3aMCH

AynuTtopHast g g
KOHTaKTHas pabora E S ®dopMa TeKyILIero
Paznen/ tema g (B axaz. acax) é E( Buzn . KOHTpOLA Kon
[— : g 0| cAMOCTOATENLHOM | YCNEBACMOCTH H | oo
3 2 g paboThl MIPOMEKYTOYHOM
Tex. yab. | MpaKT. z'S aTTecTanyu
3aH. | 3aH. |§ 4
1. ®usnueckue OCHOBBI MEXaHUKH
11 3 Kunematnka IoxroroBka k OlK-4,
MaTepHaNbHON  TOYKH U [IPAKTAYECKOMY, MK-1
MOCTYMATEILHOTO  JIBH)KCHHS 1 1 1 nabopaTropHo- YcTHBI onpoc !
aOCONIOTHO TBEPAOro Tea. OPaKTHYECKOMY MK-3,
VpaBHEHHS JIBIKEHHS. 3aHATHIO MK-4
1.2 Jlunamuka MaTepuaibHOR IMoxroroBka K, OlK-4,
TOYKH W TMOCTYNa-TEIbHOrO MPaKTHIECKOMY, MK-1
JIBUKECHUS a0COITIOTHO 2 2 1 naboparopHo- YcTHBI onpoc !
TBEpAOTO  Telna  3aKOHBI MPaKTHIECKOMY MK-3,
HrproToHa 3aHATHIO MK-4
1.3 KunemaTtnka 1 JMHaAMHKa IToaroroBka k OnK-4,
BpALIATEIHbHOTO  JBIDKEHUS MIPAKTAYECKOMY, MNnK-1,
JlaGopaTopHble
TBepAoro Ttema. MOMEHT 2 2 1 nab0paTopHO- paboTE! MNnK-3
CHJIBI, MOMEHT HHCPIHUH, MIPAKTAYECKOMY NK-4
MOMEHT HMIIYJIbCa. 2 3aHATHIO
1.4 Cunbl B mexaHuke. CHIIBI
yrnpyrocta U TpeHms. Cuia Ioaroroska K, OMK-4,
TSTOTEHHS. 3akoH [IPAKTAYECKOMY, nK-1,
BCEMHPHOTO TATOTCHHUS. 1 1 1 nabopaTropHo- Verupiid onpoc  [[1K-3,
WueprmanbHbie u OPaKTHYECKOMY NK-4
HEHHEPLHAIbHBIE  CHUCTEMBI 3aHSTHIO.
orcyera
1.5 Pabora, MOIIHOCTE, Tloaroroska K,
MEXaHUYeCKass dHEPrHs IpH MIPaKTHYECKOMY,
MOCTYIATETbHOM u 1a60paTopHO- OMK-4,
BpAIATENLHOM  JIBMYKEHMH. 1 1 5 npakrtuueckomy | Jla6oparopueie |IMK-1,
3aKOHBI  COXpaHEHHS B 3aHATHIO. paboThI. MK-3,
KJIACCUYECKOI MEXaHHUKE. Brimonuenue MK-4
3aKkOHBI ~ COXpaHCHUS U HPaKTHYCCKHX
CUMMETPHS B PUPOJIE. 3a7aHMil.




1.6 Ipunmn

OTHOCHTEIBHOCTH B
MeXaHUKe. OCHOBBHI IMoaroToBka k
PENATUBUCTCKOM  MEXaHHUKU MIPaKTHYECKOMY,
[Moctymater DWHIITEeHA. nabopaTropHo- OnK-4,
MpOBEpKa
ITpeobpaszoBannst  Jloperra, MIPAKTHYECKOMY MNK-1,
VHIUBHTYaTbHBIX
CJIC/ICTBUS, CBSI3b c 3aHATHIO. - MK-3,
npeoOpazoBanusiMu [ asmuest. Brimonuenue NK-4
DJeMEeHTBl  PESITUBUCTCKOM MPaKTHIECKUX
JMUHAMHUKA: MMITYJIbC, Macca, 3aJIaHHH.
CBSI3b DHEPTHH C UMITYIHCOM
Y MaccoM.
Wroro no pazaeny
2. MonexynsapHas ¢usnka wu
TEePMOAMHAMHUKA
2.1 ®wusuueckue OCHOBEHI -
o IToaroroBka K, OnK-4,
MOJIEKYISIPHO-KHHETUIECKOM N NK-1
npakTdeckomy, | YcrHbI ompoc. -4
TEOPHUH. YpaBHenue
naboparopHo- JlaGoparopHbie [[1K-3
COCTOSIHUSI MJICAIBHOTO Ta3a. ’
MPaKTHIECKOMY paboThl. MK-4
TepmoanHamuueckue
3aHATHIO
(hYHKIIMM M COCTOSIHUS
2.2 TIpuHIUIBL [ToaroroBka K, OnK-4,
CTaTHUCTHYECKOI'O  OMUCAHUS MIPaKTHYECKOMY, MK-1
kv 7
cucteM dactull. DyHKIHH nabopaTropHo- VYerHbii ompoc MK-3
pacnpeneneHny MakcBesia U MIPaKTHYECKOMY ’
Boasimana. 3aHATHIO NnK-4
ITonroroBka -
2.3 IlepBoe HAuaJo - aII([TI/I‘IeCKOM’ OnK-4,
TEPMOJUHAMUKH. p Y JlaGopaTopHbie NnK-1,
naboparopHo-
Tepmoaunamuueckue paboThL. MnK-3,
HOTeHIHATET MPAaKTHIECKOMY
’ 3aHATHIO nK-4
IloaroroBka k
MPaKTHISCKOM
24 Bropoe Havano p Y OMK-4
1abopaTopHO- ’
TEPMOANHAMUKH. poBepKa
[PaKTHYECKOMY MK-1,
TepmoauHamMuyecKast SAHSTHIO WHMBUIYaTbHBIX
BEPOATHOCTb U DHTPOIIUS. : 3a/1aHuil MK-3,
Brinonaenune NK-4
TermoBble qBUTATENH. -
MIPAKTHYECKUX
3aJaHHMN.
Uroro no pazneny
3. DIeKTpHUYECTBO H MarHeTH3M
3.1 DJNeKTpocTaTika B TTonroroBka K, OrK-4,
BaKkyyMe U BemecTBe. [1oTok MIPaKTHYECKOMY, MNK-1,
JIaGopaTopHbIe
uupkyisinus E. Tlorennuann. nabopaTopHO- AGOTHL MK-3,
YpaBuenuss MakcBemia Juist MIPaKTUIECKOMY P MK-4
AJIEKTPOCTATHUECKOT'O TOJISI. 3aHATHIO
3.2 DNEeKTPOJMHAMUKA. -
pox IToaroroska k OnK-4,
Krnaccuueckast 3neKTpOHHAs NK-1
MPaKTHIECKOMY, -1,
TEOPHsI AIIEKTPOIPOBOIHOCTH .
naboparopHo- VYerubiii onpoc  [[K-3
METaJIJIOB. 3aKoHBI DAKTHIECKOM ’
HOCTOSTHHOTO ToKa. ITpaBmma P y MNnK-4
3aHATHIO
Kupxroda.
3.3  MarHutocratnka B OMK-4
Bakyyme u BemectBe. Cuia [Toarorosxa K, T
Jlopenua, cuna  Awmmepa. NIPaKTHYECKOMY, MNK-1,
JlaGoparopHbie
IMotoxk w uupkysioust  B. 1ab0paToOpHO- AGOTEL MK-3,
BuxpeBoii xapakrep modis. TIPaKTHYECKOMY p ’ MK-4
VYpaBuennss MakcBemna JUIst 3aHITHIO
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34 puatmn

OTHOCHUTENBHOCTH B ONK-4
AJIEKTPOAUHAMUKE. IToaroroBka K, MK-4,
DeKTpoMarHUTHasI u MPaKTHIECKOMY, N NK-1,
VYcerHsIi onpoc,
MarHUTORJICKTPUYECKast 1 1 1 naboparopHo- NnK-3
TECTUPOBaHHE ’
WHTYKIHS. YpaBHEeHUS IIPAKTHIECKOMY MK-4
Makcpemna. MarepuanbHele 3aHATHIO
YpaBHEHHS JUTS OIHOPOTHOM
HU30TPOITHOM CpPENIBI.
IToaroroBka K,
MPaKTHIECKOMY,
1abopaTopHO- poBepKa OnK-4,
35 IMEKTPOMAT HHTHEIC npakTudeckoMy | mHamsuayansHbix |[MK-1
BOJIHBL. BonroBoe 1 1 1 P SAHSTIIO y 3azla1}{,1/n71 K 3'
ypaBuenue. [IIkana SMB. ) ’ i
Beimonnenue TECTHPOBAHKNE  |MK_4
MIPaKTHYECKUX
3aJaHHN.
Uroro no pazaeny 5 5 5
HUroro 3a cemectp 17 17 17 JK3aMeH
4. BonHOBas 1 KBaHTOBAasl ONTHKA
IToaroroBka -
4.1 doToMeTpuueCcKue - ailTquCKOM’ OnK-4,
XapakTepucTuku. [lpuHimn P Y JlaGoparopHbie MNK-1,
. 4 4 3 nabopaTopHO-
O®penens-Tiolirexca. paboThL. MNK-3,
Jucnepcus cBeta TPAKTITICCKOMY
' 3aHATUIO MNK-4
[ToaroroBka K, ONK-4,
MIPAKTUYECKOM
4.2 Uutepdepenuus cBeTa. P ¥ . MNK-1,
4 4 3 nabopaTropHo- YcTHBI onpoc
KorepeHTHOCTS. MK-3,
MIPAKTHYECKOMY
3aHATHIO MNK-4
IToaroroBka K, OnK-4,
4.3 ubpakuus ~ cBera. MIPAKTUYECKOM
Hudp p % JlaGoparopusre |MK-1,
Huopakuus ~ DpeHens u 4 4 3 naboparopHo- AGOTEL MK-3
®paynrodepa. MPaKTUIECKOMY P ’ ’
3aHATHIO nK-4
4.4 Tlonspuszauusi  cBera. IToaroroBka K, OnK-4,
SIBnenune JTBOMHOTO MPaKTHIECKOMY, NK-1
v 7
JTy4erpesIoMIICHUSI. 4 4 3 nabopaTropHo- YcTHbI onpoc MK-3
[Monepeunocts CBETOBBIX MIPAKTHYECKOMY ¢
BOJIH. 3aHATHIO MNK-4
45
KopmyckynsipHO-BOIHOBOA
PIyCKYIAp IToaroroBka K,
JIyaJu3M. dotorddexr, DAKTHICCKOM OMK-4
spdpekr KommToHa, OMBIT p Y, i
nabopaTropHo- MpPOBEpPKa NK-1
Basuiiosa, TOPMO3HOE MPAKTUYECKOMY | MHIMBHAYalbHBIX o
PEHTIEHOBCKOE  M3IIy4EHHE. 3 3 3 P y yar NnK-3
3aHATHUIO. 3aJaHui, ’
Uznyuenne a0COMIOTHO MK-4
BelnonHeHue TECTUPOBAHKE
gepHOro Tema. |l wumoresa
N MIPAKTHYECKUX
[Inanka. Boxasr ge bpoiimns. o
3aIaHUH.
[puaImn
HEONpeIeNIeHHOCTH.
Uroro no pazaeny 19 19 15
5. OcHoOBHBIE TIOJIOXKEHUS
KBAHTOBOM MEXaHUKH.
5.1 KBaHTOBBIE COCTOSTHUSI.
Bonnosas KUUd U ee -
V(byH H [ToaroroBka K, OfK-4,
dusnyeckuit CMBICIL. NK-1
[puaImmn CYMEepPHO3UINHI TPAKTHHICCIOMY, o
yn ) 3 3 1 nabopaTopHO- VYerubrit onpoc  [[1K-3
YpaBHeHune [Ipenunrepa, ’
MIPAKTHYECKOMY MK-4
KBaHTOBBIE ypaBHEHHS
3aHATHIO
JIBYDKSHUS. Omnepartopsr
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ITonroroBka -
5.2 Hekoropsie  3amaum A > OMK-4,
o MPaKTHIECKOMY, NK-1
KBaHTOBOI MEXaHUKH. N ,
. 2 2 1 naboparopHo- YcTHbI onpoc
YacTtuna B IIOTEHLIHAILHON MNK-3,
MPaKTHIECKOMY
sime. KBanToBanue sneprumu. MK-4
3aHATHIO
5.3 TyHHenbHBIA 3 QEKT. [ToaroroBka K, OnK-4,
Anbpta-pacnan Kak mpumep MIPaKTHYECKOMY, 5 MK-1,
TYHHEIIBHOI'O addexTa. 3 3 1 1abopaTopHO- VYcrHblii onpoc MK-3
XomnoaHast IMHCCHS MIPAKTHYECKOMY ’
JJIEKTPOHOB. 3aHATHIO MNK-4
IToaroroBka K,
MIPAKTUYECKOM -
5.4 I"paHULIBI TPIMEHUMOCTH JI1)a60 I Y onenc OnnK-4,
KBAHTOBOH MEXAHHIH. I aI(TII)/ILwCI:(OM uﬂzmsym gﬂbeIX Mk-1,
PensruBucrckas 51 3 3 1 p y yaln MNK-3
3aHATHIO. 3aJaHUM. ’
HEePENSTUBUCTCKAS MK-4
Brimonuenune TecTtupoBanue. -
KBaHTOBAas MEXaHUKA
MPAKTHYECKUX
3aJIJaHHI.
Uroro no pazaeny 11 11 4
6. ATomMHas u siaepHas Qu3nKa
6.1 DnekTpoHBI B aTOMax. IMoaroToBka k OMK-4,
ATOM BOJIOpOJa B KBAHTOBO# MIPaKTHYECKOMY, MK-1,
JlaGoparopHbie
MEXaHUKE. KsanroBanmne 3 3 3 n1ab0paTopHO- AGOTEL MK-3,
SHEPruy, MOMEHTa HMITYJIbCa MIPAKTHYECKOMY p ) MK-4
1 €r0 MPOEKINH. 3aHATHIO
ITonroroBka -
6.2 MHOr03/1eKTpOHHBIE A ’ OnK-4,
MPaKTHIECKOMY, MK-1
aTOMBL. DJICKTPOHHBIE CIIOU U . ’
3 3 3 naboparopHo- YcTHBIi onpoc
obomoukn. Ileprommaeckas MnK-3,
cucrema J.M. MenneneeBa TpaKTHHCCKOMY
o ’ 3aHATHIO nK-4
6.3 M3nydeHwe  aTOMOB. Tloaroroska K, OrK-4,
DHepreTUIeCKui CIIeK MPaKTHIECKOM
p P P Y Jla6oparopusie  |IMK-1,
aToma BOJIOPOJIA. 3 3 3 nabopaTopHO-
o paboTHL. MnK-3,
DHepreTuYecKuii CIEKTp MIPAKTHYECKOMY
aTOMOB U MOJIEKYII. JIa3epsl. 3aHATHIO NnK-4
[ToaroroBka K, OlK-4,
MPAaKTUYECKOM
6.4 Morekybl. Buast p Y . MK-1,
N 3 3 3 1abopaTopHO- VYcrHblii onpoc
CBSI3CH. MK-3,
MIPaKTHYECKOMY
3aHATHIO MK-4
IToaroroBka K, OnK-4,
MPaKTHIECKOM
6.5 DileMeHTapHBIC YaCTHIIBI p ¥ N NnK-1,
3 3 1 naboparopHo- YcTHBI onpoc
U szpa. MK-3,
IPAaKTHIECKOMY
3aHATHIO NnK-4
6.6 CocraB sgep, HX 0
CBOICTBa, W30TOIBI. Mopaenu IToaroroBka K, MK-4,
sapa, YCTOHUYNBBIE u MIPaKTHYECKOMY, MK-1,
HeycToiuuBble sapa. Jedekr 3 3 1 naboparopHo- Vernbiii onpoc  |[1K-3,
Macc ¥ dHeprus cBszu. [lytu MPAaKTHIECKOMY MK-4
MOJIy4YEHUs SIIEpHOMN 3aHATHIO
SHEPrHu.
IToaroroBka K,
6.7 PammoakTuBHOCTH. BHIBI
aJIMOAKTHBHBIX  PaCIajioB MPAKTITICCKOMY,
P : naboparopHo- IIpoBepka OnK-4,
3akoH PaaroOaKTUBHOTO
. npaktinieckomy | mamueuayansubix |MK-1,
pacmaga.  BsaumoneiictBue 3 3 1 N
3aHATHIO. 3aJaHUM. MNK-3
W3IY4eHUS! C  BEIIECTBOM. ’
Brimonuenune TectupoBanue MK-4
J103F1. Bamura oT -
MPAKTHYECKUX
PaIOaKTUBHOTO U3ITydEHHUS. o
3aJaHuMH.
Uroro no pazaeny 21 | 21 15
Uroro 3a cemectp 51 | 51 34 9K3aMeH




HToro o quCHUILIAHE | 68 | 68 | 51 | | JK3aMeH




5 O6pa3oBaTe/ibHbIE TEXHOJIOTHH

[lpn peanm3ammu pa3TUYHBIX BHUAOB Y4eOHOW paboTel Hambonee 53(QeKTHBHBIC
pe3yabTaThl OCBOCHHS AUCHHUILTUHBI «DHU3MKa» [alOT TPaJULMOHHBIE 00pa30BaTENbHbIC
TEXHOJIOTUH, MHTEPAaKTUBHbIE TEXHOJIOTUH, MHPOPMAIMOHHO-KOMMYHHUKAITHOHHBIE
o0pa3oBaTesIbHbIE TEXHOJIOTHH.

1. TpaguuuoHHble 00pa3oBaTeIbHBIE TEXHOJOIMM OPUEHTHUPYIOTCS Ha OpraHU3aLUIo
00pa30oBaTeNIbHOTO  MpOLIECCa, MPEANONATraIlyl0 MNPSIMYI0  TPAHCISIUIO 3HAHUH — OT
MpenojaBaTeis K CTyIEeHTY (MPEeUMYIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUTIOCTPATUBHBIX
METOJIOB 00y4eHus1). YueOHasi e TeIbHOCTh CTYJACHTAa HOCUT B TAKUX YCJIOBUSX, KaK MPaBUJIO,
PENPOYKTUBHBIN XapaKTep.

®opMbl y4eOHBIX 3aHATHH C HCTIOJIb30BAaHUEM TPAJAULIMOHHBIX TEXHOIOTHIA:

WudopmanmonHast  JeKuus—  IOCJIENOBAaTENbHOE  M3JIOXKEHHE  Marepuajia B
JTUCLUUIUIMHAPHOM JIOTHKE, OCYIIECTBIIEMOE NPEUMYIIECTBEHHO BEepOaJIbHBIMU CpPEICTBAMU
(MoOHOJIOT TIperoaBaTers).

Cemunap — Oecenia nmpenogaBartess U CTyJICHTOB, 00CYKICHHE 3apaHee MOATOTOBICHHBIX
COOOIIEHMH 1O KaXJOMY BOINPOCY IUIAHA 3aHATHS C E€OUHBIM JUIs BCEX IIepeyHeM
peKOMEeHIyeMOoi 00s3aTeIbHOM U JONOTHUTEIBHOM JINTEPATYPHI.

[IpakTHyeckoe 3aHsTHE, MOCBSIIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHUH U HaBBIKOB IO
MIPETIOKEHHOMY aITOPUTMY.

JlaGopaTtopnast pabota — opranuzarus yaeOHoW pabOThI ¢ peabHBIMU MaTePUATbHBIMU H
WH(POPMAIIMOHHBIMH OOBEKTaMH, HKCHEpUMEHTajbHas paboTa ¢ aHAJOTOBBIMH MOJEISIMH
pe-aJbHBIX 00OBEKTOB.

3. MlHTepaKkTUBHbBIE TEXHOJIOTUU — OpraHu3anus o0pa3oBaTeIbHOrO MpoLecca, KOTopas
MpernoaraeT akTUBHOE U HEJIMHEHHOE B3aUMO/ICHCTBHE BCEX YUYACTHUKOB, IOCTHKEHUE Ha ATOU
OCHOBE JIMYHOCTHO 3HAYMMOTO JUIsi HHX 0OOpa3oBaTesNbHOrO pesynpTata. Hapsamy co
CHEIU-aJM3UPOBAHHBIMM  TEXHOJOTHSIMH  TaKOro  pojJa  IPUHLUI  HHTEPAKTUBHOCTH
MPOCJICKHUBACTCS B OOJIBIIMHCTBE  COBPEMEHHBIX  00pa3oBaTENbHBIX  TEXHOJIOTHH.
HHTEepakTUBHOCTH MOAPa3yMEBAET CYOBEKT-CyOBEKTHBIE OTHOILICHHUS B X0Ze 00pa30BaTEIbHOTO
mporiecca u, Kak cieacTBre, (POpMUPOBAHKE CaMOpa3BUBAIOIIEHC HH(POPMALIMOHHO-PECYPCHOM
Cpelbl.

@®opMbl yuyeOHBIX 3aHATHH C HUCHOJIB30BAHUEM CIICHHUAIM3UPOBAHHBIX MHTEPAKTHBHBIX
TEXHOJIOTHI:

Jlexuus «oOpaTHON CBS3M» — JIEKIMS-TIPOBOKALMs (M3JI0’)KEHUE MaTepuasa C 3apaHee
3a-TUIaHUPOBAHHBIMU OIHMOKAMH), JeKIUsA-0ece1a, TeKIUsI-TUCKYCCHSI.

CeMuHap-qucKyccHsi — KOJUIEKTUBHOE OOCYXJIEHHE KaKOro-Jmbo CIOpPHOro BOINpOca,
mpoOJieMbl, BBISIBJICHHE MHEHHH B Tpymne (MEeXIpynmoBOW AManor, JTUCKYCCHS Kak
CIIOp-IUAJIor).

4.  HMapopManMOHHO-KOMMYHUKAIIMOHHBIE  0Opa3oBaTeibHbIE  TEXHOJOTUH  —
opranusanus 00pa3zoBaTeIbHOTO IPOLECCa, OCHOBAHHAS HA IPUMEHEHUH CIEIMATN3UPOBAHHbBIX
MIPOrPaMMHBIX CPeJ] U TEXHHUECKHUX CPEICTB pabOThI ¢ MH(pOpMaIIeH.

@®opMbl y4eOHBIX 3aHSITUHA C KCIIOJI30BAHMEM HH()OPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TE€XHOJOTHM:

Jlexuus-Buszyanusanuss — HW3JI0KEHUE COJEPIKAHMUS COIPOBOXKIAETCS Ipe3eHTaluen
(nemoHcTpanueil yaeOHbIX MaTepHalioB, PEACTABICHHBIX B PAa3JIMUHBIX 3HAKOBBIX CUCTEMax, B
T.4. WJUTIOCTPATUBHBIX, IpapUuecKux, ayJuo- U BUACOMATEPUAIIOB).

[lpaktuyeckoe 3aHATHE B (OpME TNPE3CHTALMM — TMPEJCTaBICHUE pPE3yIbTaToB
MIPOEKTHON MJIM MCCIEA0BATEIbCKON JNEATENBHOCTH € MCIOJIb30BAaHUEM CIELMATU3NPOBAHHBIX
IIPOrPaMMHBIX CPEN.

6 YueOHO-MeTOANYEeCKOe 00ecneueHre CaMOCTOSITe/IbHOI PadoThI 00yYaloIIUXCsl
[IpencraBieHo B mpuaoxxeHuu 1.



7 OneHoYHbIe cpecTBA VISl IPOBe/IeHUs] IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUHU 2.

8 YueOHOo-MeTOMHYeCKOEe H HH(POPMALIMOHHOE 00ecTieueHrue TUCIIUTITTHHBI (MOTYJIsl)
a) OcHoBHas iuTEpaTypa:
1. lemunuenko, B.W. ®usuka : yueouuk / B.W. lemumuenxo, WU.B. JIemuayenko. — 6-¢

u3n.,nepepad. u mon. — MockBa : UHOPA-M, 2016. — 581 c. - Pexum pgocryma
https://znanium.com/]. — (Beiciiee obpa3oBanue: bakamaBpuar). - ISBN 978-5-16-010079-1
(print) ; ISBN 978-5-16-101800-2 (online). - Tekcr : oanekrtponnsni. - URL:

http://znanium.com/bookread2.php?book=469821 — ISBN:978-5-16-010079-1 (nata oOpamieHus:
29.10.2020). — Pexwum mocTyma: mo moamuckKe.

2. KysuenoB, C. WM. ®wuswmka. BomHoBas omruka. KBaHTOBas mpupoaa H3ITyYICHHS.
DeMEeHTHI aTOMHOU U siiepHoi Gpusuku: YueoHoe nocodue / Kysznenos C.U., Jlunep A.M.-3 u3n.,
mepepab. m jgom. - MockBa :Bysosckmit yueOHuk,HUL] MH®PA-M,2015-212¢c. ISBN
978-5-9558-0350-0. - Tekct : 3JEKTPOHHBIH. - URL:

0) lonosiHUTEIbHAA JINTEPATYPA:

1. ITaBnos, C. B. O6mas ¢usuka: coopuuk 3amad : yued. mocodue / C.B. Ilasnos, JI.A.
Ckunerposa ; nox pea. C.B. [laBiosa. — Mocksa : UHOPA-M, 2018. — 319 c. — (Bricuuee
obOpasoBanue: bakamaBpuar). —
www.dx.doi.org/10.12737/textbook_5ad4b0fd3ee963.26468696. - ISBN 978-5-16-013262-4. -
Tekcr : anexTponnsiii. - URL: https://znanium.com/read?id=329738 (mnara oOparieHus:
16.11.2020). — Pexxum gocTyma: 1o moJImricKe.

2. Uponos, U. E. 3amaun mo obmeit ¢pusuke / Mpomos U.E., - 11-e uza., 1. - Mocksa
:Jlaboparopus 3uanuid, 2017. - 434 c.: ISBN 978-5-00101-491-1. - Tekcer : anexTpoHHbIA. - URL:
https://znanium.com/read?pid=539097 (mata oOpamenus: 24.11.2020). — Pexxum goctyna: mo
TTOJIITHCKE.

B) MeTonnueckue ykazaHusi:

1. Beuepkun, M. B. DiekTpocTaTika U MOCTOSIHHBIN TOK : ipakThkyMm / M. B. BeuepkuH,
O. B. Kpusko, E. B. Makapuesa ; MI'TY, Un-T sHepretuku u aBromatuku, Kag. dusuxu. -
Marnutoropek : MI'TY, 2012. - 1 snekrpon. ont. auck (CD-ROM). - 3ari. ¢ TuTyi. 3KkpaHa. -
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
ANIEKTPOHHBIN. - CBefeHus ocTynHbI Takke Ha CD-ROM.

2. CaBueHko, 1O. U. [TepemenHsIii TOK : 1abopaTtopHsbiii npaktikyMm / YO, U. CaBuenko, O.
H. BoctpoknyroBa, H. U.Mumenesa ; MI'TY . - Marauroropck : MI'TY, 2018. - 1 snexTpoH.
OIIT. JTUCK (CD-ROM). - 3arm. C TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515
139/3529.pdf&view=true (mata ooOpamenus: 23.10.2020). - MakpooObekT. - Tekct
anekTpoHHbIH. - ISBN 978-5-9967-1151-2. - CBenenus noctynHsl Takke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UaTepHeT-pecypcebl:
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HasBaHue kypca CchlIKa

[MTouckosas cucrema Axagemust Google (Google URL: httns://scholar.dooale.ru/
Scholar) - HPS: -J00gTe.

Wudopmarmonnas cuctema - EauHOe OKHO URL: http://window.edu.ru/
JIOCTYTIa K ”H(OPMAIIMOHHBIM pecypcam

9 MaTepHa/IbHO-TeXHHYECKOE o0ecnedeHne JUCIHILITHHBI (MOXYJIs1)

MaTepI/IaJ'ILHO'TeXHI/I‘ICCKOG obecrneueHue JUCHUITIIIMHBI BKJIFOYACT:



MaTepI/IaJIBHO-TCXHI/I‘-IeCKOC obOecrieueHHe JAUCIMITIIIMHBI BKIIFOYACT:

Tun u Ha3Banue aynutopuu OCHaICHNE ayTUTOPUN

VYueOHble ayAUTOPUH JJIs IPOBEACHUS 3aHATUH JEKIIMOHHO-TO TUNa MynbTUMeEIUiTHbIE
CpeICTBa XpaHEHUs], TIEpeIadyy U MPEICTABICHUS HH(OPMAIIHH.

VYuebHasg ayauropus Uil TNpoOBeAeHHs JabopaTopHbIX pa-06otr: Jlabopatopus «
MexaHuKH, MOJICKYJISIpHOH (HU3UKH UM TepMo-IuHamMuKh» JlabopaTopHble yCTaHOBKH,
U3MepUTeNbHbIE TPU-00PBI U1 MPOBEACHUS JJAOOPATOPHBIX PadOT:

1. bannucTuyeckre MasiTHUKH.

2. Mastuuk Obepbexa.

3. ®usHyecKuil MasSTHUK.

4. Jlocka I'anpTOHA.

5. JIabopaTopHasi ycTaHOBKA JUIsl MICCIIEIOBAHUS PACTIPEICICHUS TEPMODIICKTPOHOB TIO
MOJTYJIIO X CKO-POCTH.

6. JlaGopaTopHasi ycTaHOBKa JUIsl OIpEIENICHUs IOKa3aTeneld aamadaTbl Y METOJIOM
Knemana u /Iezopma.

7. JlabopaTopHasi yCTaHOBKa JIJIsl IPOBEPKH 3aKOHA BO3PACTAHMS SHTPOIHH B IPOIECCE
TuQdy3nu razoB Ha MOJIENIU NIEPEMEIINBaHUS IIapOB.

8.JJaboparopHas ycTaHOBKa IS TPOBEPKH 3aKO-HOB BO3PACTAHMS DPHTPOITUH B TIpOIlecce
TETI000MeHa.

9.YcraHoBka JnaboparopHas s M3Y4YCHHS 3aBH-CHMOCTH CKOPOCTH 3ByKa OT
temneparypsl "M®-C3-M"

10. VYcranoBka mnaGopaTopHas sl WCCIEIOBAaHHS TEIUIOEMKOCTH TBEPIOTO TeJa
"M®-TET-M".

11. YcranoBka abopatopHas JUisl ONpeAeeHUs] YHUBEPCAIbHON ra30BOM MOCTOSHHOM
"M®-OI'TI-M".

12.Crenp 1abopaTOpHBI Ta30BbIE MTPOLIECCHI.

13. MepurenbHbIi HHCTPYMEHT.

VYueOHast aynutopusi JUIsi TpoBeAeHHs J1abopaTopHbBIX pa-06ot1: Jlabopatopus
«DOnekTpude-cTBa M ONTUKW» JlabopaTopHble YCTAaHOBKH, H3MEpUTENbHBbIE MPHU-O0PHI A
MIPOBECHUS JTA0OPATOPHBIX PAOOT:

1.JIaGopaTopHasi ycTaHOBKa JJIsl UCCIIEAOBAHHS AIEKTPOCTATUYECKOTO MOJIS C TOMOIIBIO
OJIMHAPHOTO 30H]A.

2. YCcTaHOBKA VIS IIYHTUPOBAHMS MIJUTHAMIIEP-METpa.

3. YcraHoBKa 1a0opaTopHas 71 ONpeIeIeHNs UHAYKTUBHOCTH COJIEHOU/1a U MAarHUTHOM
MPOHHUIIAEMO-CTH.

4. YcraHoBKa ja0opaTopHas Uil M3y4eHHs PE30-HaHCA HANPSKEHWH M OnpeaeseHHs
WHIYKTHBHOCTH

5. JIabopatopHasi ycTaHOBKa JJIsl U3yY€HUs! JUIMHBI CBETOBOM BOJIHBI U XapaKTEPUCTUK
TU(PPaKINOHHON PEIIETKH.

6. JlaGopaTopHasi ycTaHOBKa /AJIsi ONpEAETeHUs paJuyca KPUBU3HBI JIUH3bl U JUIMHBI
CBETOBOM BOJIHBI C TOMOIIIBIO KoJier] HproToHa.

7. JlabGoparopHasi ycTaHOBKa il ONpPENENICHUs] KOHIEHTPALMU pacTBOPOB caxapa U
IIOCTOSIHHOM Bpa-ILEeHHUS.

8. IcTOYHMKM MUTaHUs HOCTOSIHHOTO TOKA.

9. Marasun emkocreii Time Electronics 1071.

10. Marasun emxoctu P-513.

11. Maras3un unayktuBHocteit Time Electronics 1053.

12. Marasussl conpoTtusiaeHuii P-33.

13. MynsTaMeTps! udpoBsie MAS-838.

14. Mynstumetpst APPA 106,203,205.

15. Ocmmnorpad neyxkanansHb GOS-620 FG.
16 Tlangnumern CM



17.MeputenbHbI HHCTPYMEHT.

VYueOHasi aynuTopusi Ui MpoBeleHus JabopaTopHbIXx pa-00t1: JlabopaTtopus «AToma,
TBEP-/10TO Tena, siapay JlabopaTopHble yCTaHOBKH, U3MEPHUTENIbHbIE PU-00PHI ISl IPOBEICHUS
1a00paTOPHBIX PaboT:

1.JIaGopatopHas ycraHoBka st "M3yuenus BHemHero ¢poroaddexra”.

2. YcTaHOBKA JUISI M3YYEHHUS CIIEKTpa aToMa BOJAO-POJa M ONpEACNICHHs IMOCTOSHHON
Punbepra.

3. YcraHoBKa 1abopaTopHast ISl OTIpeIeIIeH s TOTEHITHAalIa BO30YKICHHS ra3a.

4. YcTaHOBKa I ONIPEIeNICHUs JUIMHBI TpoOera 4YacTUIl B BO3AYXE.

5. U3mepur.ckopoctu cueta Y UM2-2.

6. Monoxpomatopst MYM-1.

7. MynsTumetpsl APPA 205, 207.

8. Ocuumnorpad nByxkanansueiii GOS-620 FG.

9. MeputenbHbII HHCTPYMEHT.

VYueOHble ayAUTOPUU JJIi TPOBEACHUS MPAKTHUECKUX 3aHS-THH, TPYNIOBBIX U
WHANBUAYAIb-HbIX KOHCYJbTAIMM, TEKYIIEro KOHTPOJS M MPOMEKYTOUYHON aT-TeCTalllH
HNHTepakTuBHAs 10CKA, IPOEKTOD;

MynbTUMEAUIHBIN POEKTOP,PKpaH.

Y4eOHble ayAUTOPUH ISl BHIIOJTHEHUSI KYPCOBOTO MPOECKTH-POBAHUS, TOMELICHUS IS
caMo-CTOsTebHOM paboThl. [lepconanbHbie KoMIbIOTEphI ¢ Taketom MS Of-fice, ¢ Brixo0M B
WHTEepHeT M ¢ JOCTYHOM B 3JEKTPOH-HYIO HH(POPMAIMOHHO-00pa30BaTEIBHYIO Cpeny
YHHU-BEpPCUTETA.

[Tomemenne nnsi XpaHeHUS ©  NPO(PHIAKTHYSCKOTO OOCITY)KU-BaHUS  y4eOHOTO
obopynoBanusi Ctemnaxu, celdbl Ay XpaHeHHs] yueOHOro 000-pyaoBanus. MIHCTpyMeHTHI AJist
peMoHTa 000pyIOBaHMUS.



IIpunoxenue 1

Y4eOHo-MeToANYECKOE 0O0ecTeYeHne CaMOCTOSITeIbHOI padoThl 00y4aromuxcs

Mo mucuunnuHe «®Dusuka» MpPeayCMOTPEHAa BHEAYAUTOPHAs CaMOCTOSITENbHAas pabora
o0ydJaronmxcsi.

BueaynuropHas camocTtosiTenbHas paboTa oOydaronuxcs BKIIOYAeT B ce0s: mpopaboTKy
JEKIIMOHHOTO MaTepHaia, M3y4eHHEe JIMTepaTyphl MO COOTBETCTBYIOIIEMY pasJely; pelleHHe
WH/IMBUYAIbHBIX KOHTPOJBHBIX pPabOT, MOATOTOBKY K BBHIMOJHEHHUIO J1a0OpaTOpHBIX padoT,
MOATOTOBKY K OTYETY 1O JJAOOpaTOPHBIM paboTam.

Ilpumepniuvie unousudyanvHvie KOHMPOJIbHLIE PAOONIbL

1 kypc
KonTpoabnast padora Ne 1 «Mexanuka. JJ1eKTPOMardeTH3M»

1. Touka nBrkercs B iockoctu XOY 1o 3akony: X=10coswt; y=10(1-sinwt). Haiiti nyTs,
TPOWACHHBIN TEJIOM 3a 2¢; Yroj MEXIy BEKTOpaMH CKOpocTH V M YCKOPEHHUS &; TPaeKTOPHIO
nsrkenus y=Ff(x).

2. Ha rmagxoi HaKJIOHHOM TUIOCKOCTH, cocTaBistomen yroi oo = 30°
C TOPU30HTOM, HaXOUTCS KaTyIIKa C HUTKOW, CBOOOHBIN KOHELl KOTOPOM
YKpEIUIEH, KaK MOKa3aHO Ha pucyHke. Macca katymku m = 200 r, eé
MOMEHT MHEPIIUA OTHOCUTEIBHO coOcTBeHHOM ocu | = 0,45 M, pamuyc
HaMOTaHHOTO CJI0sI HUTOK I = 3 cM. HaliTu yckopeHue ocu KaTyIlIKu.

3. [TnaTdopma ¢ meckom oO1eit Mmaccoit M = 2 T CTOHUT Ha penbcax GT
Ha TOPU30HTAJIBLHOM y4YacTKe MyTH. B mecok momnaaaet cHapsa Maccoid M v
= 8 xr u 3acTpeBaet B HEM. [IpeHeOperas TpeHneM, OonpeaeInuTh, C KaKou
CKOPOCTBIO OyAeT NIBHUTraThcs IuIaTdopma, ecia B MOMEHT IOMaJaHus M —T>
CKOpOCTh cHapsiia L =450 m/c, a e€ HanpaBlICHUE — CBEPXY BHU3 NOJl T e i e v
o = 30° Kk TOpU3OHTY.

4. Ha nByx 0€CKOHEUHBIX MapalICIbHBIX INTIOCKOCTSAX PABHOMEPHO PACTIPEEICHBI 3aPSIbI C
MOBEPXHOCTHBIMHU TUIOTHOCTSIMU G1 M G2.ONpeeNuTh HANPSKEHHOCTh JIEKTPUUYECKOTO TOJIS:
MEXIY IUIOCKOCTAMHM; BHE TUIOCKOCTEH. [locTpouTh rpaduk M3MEHEHHs HAMPSHKEHHOCTH OIS
BJIOJTh JIMHUHU, TIEPIICHAUKYISIPHON Tu1acTHHAM. [IpuHATh G1=G, 62=—20, T/11¢ 6=20uKn/M?.

5. JIBa konaeHcaropa 35eKTpoéMKocTsIMHU C1=3 MKD u Co,=6 Mx®d coeTMHEHBI MEXK Ty COOOH
u npucoenuHeHsl kK 6arapee ¢ IC E=120 B. Onpenenuts 3apsibpl KOHIEHCATOPOB U PA3HOCTh
notenuuanos Ui u U, Mexxay nx oOkiiagkaMu, €clii KOHJIEHCATOPBl COEIMHEHBL: 1) mapasuiensHo,
2) mocaea0BaTeNbHO.

6. [To 1ByM OECKOHEUHO JITMHHBIM MPSMBIM NTapauUIeTLHBIM MMPOBOaM TeKyT TOKH 11=20A u
1,=30A B o1HOM HanpaBieHuu. Paccrostuue Mexay npoBogamu d=10 cM. BEIYUCITHTD HHIYKITUEO
B MarHuTHOTO TOJIS B TOUKE, YATCHHON OT 000UX TPOBOJIOB HAa OJIMHAKOBOE paccrosiaue I = 10
CM.

2 kypc

KonTposbnas padora Ne 2 «Mogekyasipuass pusuka u tepmoauHamMuka. Onruka.
KBanToBasi, aTOMHAasl U siiepHas pU3NKa)



1. Ilpu nHarpeBanum v =] KMOJb  JABYXaTOMHOIO ra3a €ro TEepMOJUHAMHUYECKAs
temriepatypa ysenuuuBaercss ot Ti1 mo Tz = 1,5 Ti. Halitn usmenenne AS »sHTponuu, ecinu
HarpeBaHue MIPOUCXOAUT U30XOPUUECKHU.

2. OnpenenuTs IIMHY BOJHBI CBETA, MAJAI0IET0 Ha TU(PAKIIMOHHYIO PEIIETKY, Ha KaXK bl
MWJUTUMETP KOTOopor HaHeceHO n=400 mrpuxoB. Crhektp Ha0IIOJaeTCI Ha JKpaHe,
pPacroio’)KeHHOM Ha paccTossHuM =25 cMm oT pemieTku. PaccTosiHie Ha SKpaHE MEXKIY TPETHUMHU
MaKCUMyMaMHU CJIeBa M CIIpaBa OT LHEHTpaIbHOTO AX=27,4 cMm.

3. HBa HUKOJIA pACIIOJIOKEHDBI TaK, YTO YI'OJI MCXKAY UX I'NTaBHBIMU IIJIOCKOCTAMHU COCTABIISICT

¢=60°. Bo ckoJIbKO pa3 YMEHBIINTCS HHTEHCUBHOCTh €CTECTBEHHOTO CBETa lo TpH MPOX 0K ICHUH
yepe3 o0a Hukousa. Koadduuument nornomenus cera B kaxxaom Hukose k=0,05.

4. ®orodddext npoucxoaut nox AeiicterueM uzydenus ¢ A = 0,09mkm. Onpenenurs padoty
BBIX0JIa JICKTPOHOB M3 METajlia, eciii (POTOTOK MPEKpaIIaeTcs MpH 3aJep>KUBAIONICH Pa3HOCTH
noteHimanos U; = 3,8B.

5. Ilpu kakoii ckopocTr V 3JIeKTpOHA €ro JeOpoiiieBCcKast JJIMHA BOJTHBI OyeT paBHa: 1)
650 uM™, 2) 3 mm?

23
6. Onpenenute SHEPrUIO CBA3M AJIA A/lpa aToMa 11 Na

Ilepeuens nadopamopnuix pabom

1 kypc

Neo 1 «IIpumeHeHre 3aKOHOB COXpaHEHUs JJIsl OTIPEAEICHUs] CKOPOCTH TOJIETA MY
No 28 «OmnpeneneHre WHAYKTUBHOCTHM KATYIIKA M MAarHAUTHOW MPOHHMIIAEMOCTH
(heppOMarHuTHOTO Tea

2 Kypce
Ne 14 «Omnpenenenue nokazatens annadarsl MmetogoM Kiiemana u Jlezopmay
Ne 34 «Ompenenenue IMHBI CBETOBOWM BOJHBI W XapaKTEPUCTHK JHQPPAKIIMOHHOMN

peLIeTKI»
No 42 «OmpeneneHne TIaBHBIX KBAHTOBBIX YHCENT BO30YXKICHHBIX COCTOSHHM aToma
BOJIOpOa



IIpunoxenue 2

OneHovHble cpeacTea AJisi MIPpOBEACHUS HpOMe)KyTO‘lHOﬁ arTrecranuu

a) HJIaHI/IpyeMI)Ie pPe3yJbTaThbl oﬁyqe}mﬂ H OICHOYHBIC CPEeACTBA IJIA IIPOBCACHUN l'lpOMe)KyTO‘IHOﬁ aTreCcranmm:

CtpyKTypHBIi
JJIEMEHT

KOMIICTCHIIU

[Tnanupyemsble pe3yabTaThl 00ydeHHs

O1neHOYHBIE CpPEeACTBA

OIIK-4 roToBHOCTBIO COYETATH TEOPUIO U NMPAKTHKY /ISl pelIeHNS] HH/KeHEPHBIX 3a1a4

3HaTh

OCHOBHBIE 3aKOHBI (PU3UKH;
CJICZICTBUS U3 3TUX 3aKOHOB;
(U3NYECKyI0 CYIIHOCTh SIBJICHUN
U TIPOIIECCOB, NMPOUCXOMSIINX B
PUPOJIE;
(hU3UKO-MaTEMaTHICCKUIA
amrmapar, TPUMEHSIOIIUNCS IS
OIMCaHMS 3aKOHOB (PH3HKH,

METOJIBI aHajam3a u
MOJICTUPOBAHUS CJIOKHBIX
(bU3MYECKUX MPOIIECCOB;

METO/IBI " TTOJTXOJTBI K
TEOPETHUECKOMY u
9KCIIEPUMEHTAILHOMY

UCCIICIOBAaHUIO, NPUMEHSEMbIC B
¢u3MKe U pacTpOCTPAHSIOIINECS
Ha JIpyrue o0JIacTH 3HaHUH

Ilepeuens meopemuueckux 6onpocoe K IK3ameny
1 kypc

1. KunemaTtuka noctynaTtenbHoro amxeHusd. Cucrema orcueta. [lonstue paguyc-Bexkropa,
CpeaHEN U MTHOBEHHOM CKOPOCTH U YCKOPEHHUS.

2. OOpaTHas 3a1aua MexaHuku. HaxoxxaeHnre nepemMenieHus Tena u mpouaeHHOTO My TH.
HauanbHble ycnoBus.

3. JIBUKeHHE 10 OKPYKHOCTH. YTOJI IOBOPOTA, YIJIOBask CKOPOCTh U YIJIOBOE yCKOpeHHue. CBsi3b
YIJIOBBIX U JIMHEWHBIX BEJTUYHH.

4. KpuBosinHeliHOE JBMKEHUE. TaHreHIanbHoe U HopMaiabHoe yeckopenue. [lomHoe
yYCKOpEeHUE. YT0oJl MEXY CKOPOCTBIO U YCKOPEHHUEM.

5. IlousiTue cumbl 1 Macesbl Tena. [Ipunuun cynepno3uuuu. 3akoHsl HeroToHA.

6. Umnynbc Tena. OCHOBHOM 3aKOH IMHAMHUKHU IOCTYNATEIbHOrO ABMKEeHMs. [IpuMmeneHue
OCHOBHOT'O 3aKOHA TUHAMHUKH.

7. MOMEHT UMITyJIbCA 1 MOMEHT CHJIbI OTHOCUTENBHO TOUKU. OCHOBHOE YpaBHEHHME JUHAMUKHU
BpallaTeIbHOTO JIBH)KECHHUS.

8. BpailieHue BOKpyYr HEMOABHKHOM 0C. MOMEHT MHEPIIMHM MaTepHaJIbHOM TOUKH U TBEPAOIO
Tena.

9. PacueT MOMEHTOB HHEpLMHU MPOCcThIX Tell. Teopema LlTelinepa.

10. 3aK0oHBI COXpaHEHHs B MEXaHUKE. 3AMKHYTAasi CUCTEMA. 3aKOH COXPaHEHUS UMITYJIbCA.

11. Mexanuueckas pabora. Kunetnueckast sHeprusi NOCTYIAaTENbHOTO ABIKEHUA. Teopema o
KMHETUYECKOW YHEPTUU.

12. 3akoHBI cOXpaHEeHUsI IPU BpalllaTeIbHOM IBWXeHUH. KnHeTndyeckas sHeprus
BpaIllaTeIbHOIO ABMKEHUA. 3aKOH COXPAaHEHHsI MOMEHTA UMITYJIbCA.

13. KoncepBatuBHsbie cuibl. [loTeHIManbHas SHEPrusi. 3aKOH COXpaHEHUs TIOJTHOM
MEXAHUYECKON SHEPTUN.




CrtpyKTypHBIi
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3yabTaThl 00yueHHs

OrneHOYHBIE CpE/ICTBA

14. T'apmoHunyeckue konedaHus. Y paBHEHHE rapMOHUYECKHUX KosebaHuil. AMIUIMTY/a, 4acTOTa
U HauaibHas Qasa.

15. DHeprust rapMOHUYECKHUX KoJebaHuil. MaremMaTnuecKuil M GU3NUEeCKUN MasTHUKH.

16. DnexTpocTaTuuecKoe nojie. DIEKTPUUECKUN 3apsaj U ero cBoiicTa. 3akoH KynoHa.

17. HanpsiKeHHOCTB 3JEKTPOCTATHYECKOro NoJis. [[pyuHIMI Cyneprno3uuuy Iyl AUCKPETHOTO U
HENPEPBIBHOTIO PACTIPEAEIIECHUS 3apsII0B.

18. PabGoTa 31eKTpOCTaTHIECKOTO TIOJIS 110 TIEPEMEIICHHIO 3apsiaa. JHEPTHs B3aUMOICHCTBUS
3apsanoB. [lorennnan nosms.

19. 'eomeTpuueckoe onvcaHue 3eKTprudeckoro noiis. Teopema ['aycca u Teopema o
LUPKYJISLUN HANIPSKEHHOCTH 3JIEKTPOCTATUUECKOTO TOJIS.

20. Konpencatopsl. IToHsaTHE 2MeKTPOEMKOCTH. EMKOCTB MII0OCKOTr0 KOHIEHCATOPA.

21. CoenvHEeHNE KOHAEHCATOPOB. DHEPIHsl 3apsKEHHOI0 KOHJEHCATOPa.

22. IlocTOAHHBIN JIEKTpUYECKUI TOK. 3akoH OMa JJ1s1 OJHOPOJHOIO y4acTKa IEIH.
Conporusnenue. CoelMHEHUE CONPOTUBIIEHUH.

23. CTOpOHHME CUJIbI. DJIEKTPOJABIKYIIAsA cuia. 3akoH OMa 111 HEOJHOPOAHOTO y4acTKa enu
Y JUISl 3AMKHYTOM LIETIH.

24. Pa3BetBnennsble 1nienu. [IpaBuna Kupxroda.

25. Pabora snexTpudeckoro Toka. MourHocTh Toka. 3akon Jxoymnsa-Jlenna.

26. Enunas npupoa 3JIeKTpU4ecKoro 1 MaruutHoro nojieid. Cuna Jlopenma. Cunia Ammnepa.

27. MaraurtHoe 1oJie IBUKyLierocs 3apsjaa. [[pyHuun cynepno3uuuyu MarHuTHBIX 1oJIel. 3aKoH
buoCasapa.

28. I'eomeTpuueckoe ONMMCaHNe MarHUTHOTO 1oJIs. [I0TOK 1 MUPKYISAIUsS BEKTOpa MarHUTHOM
WHIYKIUH.

29. 3akoHn snekTpoMaruuTHoM uHaykuu dapanes. [Ipasuno Jlenna.

30. SIBnenune camonHAyKIUHA. MHIYKTUBHOCTD. PacueT HHIYKTUBHOCTH OECKOHEYHOTO
COJICHOUIA. DHEPTHsI MAarHUTHOTO TTOJISI

2 Kypc

1. TepmoaMHAMHYECKUN U CTATUCTUYECKHUN CITOCOOBI ONMMCAaHUs MakpocucTeM. Mozenb
UJCAIBHOTO ra3a. Y paBHEHNUE COCTOSIHUS UJI€aIbHOIO rasa.

2. Ilonsartue creneHeit cBoO6O bl MOJIEKYIBI. Teopema 0 paBHOpACIpeleIeHUH SHEPTUH 110
CTENEHSM CBOOOIBL.
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CrtpyKTypHBIi
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3yabTaThl 00yueHHs

OrneHOYHBIE CpE/ICTBA

3. BuyTpeHHss sHeprus Kak QyHKIUs cOcTOsIHUS cucTeMbl. [lepBoe Hayasio TepMOIMHAMUKH.
4. Pabota kak ¢yHkius npouecca. M3oxopuueckuit, n300apruuecKuii 1 H30TEPMUIECKHIA
IPOLIECCHI.

5. IlonsiTue TenaoeMKoCcTU. TermioeMKoCTh IPU U30XOPHUYECKOM U M300apuiecKOM MpoLeccax.
[TocTostHHas aguabaTel. AnrnadaTHUecKui mporecc.

6. Bropoe Hauano repmoannamuku. @opmynupoBku Knaysuyca u KenpBuHa.

7. Huxmmueckuii mporecc. KoadduimenT mone3Horo aeicTBrs TeioBo MammHb. [k
Kapmo.

8. [IpobGaema HeOOPaTUMOCTH TEIIIOBBIX MPOIECCOB. DHTPOIHUS CUCTEMBI M €€ CBOMCTBA.
Teopema HepHcra.

9. OCHOBHBIE XapaKTEPUCTUKH JIEKTPOMArHUTHOW BOJIHBI. [1IKkana 371eKTpOMarHUTHBIX BOJIH.
OCOOeHHOCTH ONITUYECKOTO JUara3oHa.

10. UaTepdepenius cBeToBbix BoaH. KorepentHocts. OnbiT FOHTA.

11. Ontryeckas pa3HOCTh X0/a. Y CIOBUS MAaKCUMyMa U MUHUMYMa MIPH UHTEPEPECHIINH.

12. UaTepdepeHius B TOHKUX TUIEHKAX.

13. SABnenue nudpaxkuuu. Judpakuus OpeHens Ha KPYriaoM oTBEPCTUH. 30HBI DpeHens.

14. Indpakuus Opaynrodepa Ha y3KOH TPIMOJIUHEHHON ICITH.

15. Iudpakunonnas pemerka.

16. EcTecTBeHHBII 1 MOJApU30BaHHBIN CBET. 3akoH Maittoca.

17. TerumoBoe uznydenue tena. 3akoH Credana-bonpimana. 3akon cmemenus Buna. ['unoresa
[Inanxa.

18. ®oroaddexr. 3akonsl CtoneroBa. Popmyrna DUHIITEHHA.

19. ®otonsl. [laBnenue cpeta. KopnyckyisipHO-BOJHOBOMW /yaju3M CBETa.

20. Paccesinue hotoHa Ha cBOOOAHOM 3ekTpone. Popmyrna Komnrona.

21. BonHoBBIE cBOMCTBa YacTull. JljirHA BOJTHBI 1€ bpoilisa. DkcriepuMeHTa bHbIE
MOJITBEPKIE€HUS TUIIOTE3BI 1€ bpoiins.

22. IIpunuun HeonpeaeneHHocTH. CoOTHOIIEHUE HeomnpeaenaeHHocTel [ eitsenOepra.
OcobeHHOCTH MpoIecca U3MEPEHUs B KBAHTOBOM MEXaHHKE.

23. Inanerapuas mozaens aroma. [loctynarel bopa. KBantoBanue sHepruu Bo1opo101mo100H0M
CUCTEMBI.

24. Uzny4yeHue BoJJOpOI0NIO000HbIX crcTeM. CrieKTpalilbHbIe CEpUHM aTOMa BOJIOPOJIa.
O6006mennas popmyna banemepa.

25. SIBnenue pagroakTHBHOCTH. OCHOBHOM 3aKOH paJlMOaKTUBHOTrO pacnazaa. [locrosiHHas

22




CrtpyKTypHBIi

JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yueHHs OneHouHbIE CpencTBa
KOMITETCHIINHU
pacnaza. Ilepuon nomypacnana.
26. CocTaB 1 XapaKTEpUCTHKHU aTOMHOTr0 sapa. Kanenpnas monens. Pasmep sapa.
27. Macca 1 3HepTrHsl CBSI3H aTOMHOTO Si7jpa. 3aBUCHMOCTD yJEIIbHOW YHEPTHUS CBS3U OT
mMaccoBoro yrcia. Obonodeynas MoJelb sSapa.
28. SlnepHble peakuuu. DHeprus peakyu. Peakuinu neneHus u CUHTe3a Jep.
Ywmerb sbdextusHoe | [lpumepnsiii nepeuens npakmuueckux 3a0anuil 014 IK3amena

pacrno3HaBaTh
peteHue ot HedPEKTUBHOTO;
OOBSICHATH (BBIBISATH U CTPOUTH)
TUMIUYHBIE (PU3HYECKHE MOJENH
TUIS OTHCaHUs pealbHbIX
MIPOLIECCOB,
BBIOMpATH
UCCIIEIOBAHUs, ¢
puOOopOB,;
NPUMEHATh (PU3HUYECKUE 3aKOHBI
u (bu3MKO-MaTeMaTHYECKUN
anmapar B MpOQeCCHOHATHHON
NEeSITENbHOCTH;, HCIONb30BaTh MX
Ha MEXTUCIIUTUTHHAPHOM
YPOBHE;

npuoOpeTaTh 3HaHUS B 00JacTH

METOIBI
MOMOIIIBIO

GU3MKY,  TpPUMEHUMBIC IS
pelleHNs] MHKCHEPHBIX 3a71a4;
KOPPEKTHO BBIPAKATh u
apryMEeHTUPOBAHHO
00OCHOBBIBATh TIOJIOKCHHS
MpPEeIMETHON 00JIaCTH 3HAHUSL.
U3MEPSTh busnueckue
BEJTUYHHEI.

1 kype

1.

- _ 28 ry
BIDKEHHE MATEPUAIIbHOM TOYKHM 3aJaHO YpaBHECHUEM r(t) = (A+Bt)i+Ct] , rie A=10 M,
Y yp

B=-5 m/c ? , C=10 m/c. Haiitu ayst MmomenTta Bpemenu t=1 ¢ v(t), a(t) , BBIYUCJIUTh MOJYJIb

l H
MOAYJb YCKOPCHHA , TAHICHIHAJIBHOC YCKOPCHHUC a , HOpMaJIbHOC

CKOPOCTH

ycKopeHHe 2n,

Koneco Bpamaercs ¢ gactoroit N=5¢. TToy seficTBIEM CHIT TPEHHS OHO OCTAHOBUIIOCH Yepe3
At=1uur = QOmnpenenuts yriaosoe yckopenme ¢ u uucio N 06OpoTOB, KOTOPOE ceaaeT
KOJIECO 32 3TO BpeMmsl.

Bbpycok Maccoil 2 K CKOJB3UT IO FOPU30HTAIBHOM MOBEPXHOCTH IOJ JIEHCTBUEM TIpy3a
Maccord 0,5 Kr, NPUKPEIJIEHHOTO K KOHIy HEPACTSHDKMMOW HHTH, IEPEKMHYTOM depes
HenoABWKHBIN 010Kk. Koaddumuent tpenust Opycka o nmosepxnocts 0,1. Haiitu yckopenue
JBUKEHMS TeJIa U CHITYy HaTsDKeHUs HUTH. Maccamu 0J10Ka U HUTH, a TaK)Ke TPEHHEM B OJI0Ke
npeHedpeys.

OmnpenenuTh MOMEHT HHEPIIMHA TOHKOTO OJHOPOIHOTO CTepsKHs JIuHHOM I= 30 cM 1 maccoi
M= 100 r OTHOCUTENIBHO OCH, NEPIEHAUKYJIIPHON CTEPKHIO M MPOXOASAIIEH YEPE3 TOUKY,
OTCTOSIIYIO OT KOHIIA CTePXHs Ha 1/3 ero IIuHBI.

lapuk maccoit m= 100 r yman ¢ BbICOTBI N=2,5 M Ha TOPHU3OHTAJBHYIO IUIUTY, Macca
KOTOPOM MHOTO OOJIbIIIE MAaCChI IIApUKa, U OTCKOUYMI OT Hee BBepX. Cunras yaap abCoIOTHO
yIPYTUM, ONPEAETUTh UMITYJIBC P, TOJYYEHHBIHN IITUTOM.

BepTukaapHO pacnosIOKEeHHBIH OJTHOPOIHBIN cTep:keHb Macchl M = 1 kr u jumnel | = 1 M
MO>KET BpalllaTbCs BOKPYI CBOETO BEPXHETO KOHLA. B HMKHMI KOHEL CTEp)KHs Ionasa,
3aCTpsIB, TOPU3OHTAJIBHO JIETEBIIAs MyJid Macckl M = 10 r, B pe3yibTaTe 4ero CTepKeHb
OTKJIOHWICA Ha yroi a = 15. Cuutas m<<M, HailTu CKOPOCTH JIETEBLIECH Myan

Omnpenennts HANPHKEHHOCTD STIEKTPOCTATHUECKOro NoJis E B IeHTpe kBagpaTa co CTOPOHOM
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10.

11.

a, €clIU B TPEX BEPLIMHAX KBaJpaTa HaXOASATCS OJMHAKOBBIE TOUEUHBIE 3apsibl (

ToHkass HUTH COTHyTa B IMOJYOKPYKHOCTh M 3apsDK€Ha TaK, YTO AJIEKTPUUYECKUH 3apsin
paBHOMEpPHO pacrmpesiesieH no ee inHe. KakoB paamyc 3TOH MOIYOKPY>KHOCTH, €CIU
M3BECTHO, YTO B IICHTPE €€ KPUBU3HBI HanpshKeHHOCTh noist 10 kB/M, a motenuman 630 B.
Ha puc. €1=1,5 B, €2=3,7 B u conporusnenuss R1=10 Om, R2=20 Om u R=5,0 Owm.
BHyTpeHHUe cOnpOTHBIEHHSI HICTOYHUKOB NpeHeOpexumo Maibl. Onpenenure: 1) 3HaueHue
1 HaIlpaBJICHHUE TOKa Yepe3 CONPOTHUBIIEHKE R; 2) TEMI0BYIO0 MOIIIHOCTh, KOTOpasi BbIAEIISAETCS

Ha conpoTuBieHuu R.?
R;
&2
—
.
]

| I

R
Kakum momxkHO OBITH CONPOTUBICHUE R 37eKTprUuecKol 1enu, n300paKeHHON Ha PUCYHKE,
9TOOBI TOK, TeKymui 1Mo Hemy Obul paBeH [=0,5 A, ecnmu C=5 mx®, U=200 B, uacrota
nepemeHHoro Toka v=100 I'u?

C R

| | | —
LI I

—® 7
Tox [=100A TeueT Mo TOHKOMY NMPOBOAHUKY, U30THYTOMY TaK, KaK MOKAa3aHO HA PHUCYHKE.
Haiitn naaykmuio B marauTHoro mosist B Touke O KOHTYpa, €CJIA paInyC U30THYTOM 4acTH
nposoaHuka R=0,1 M, a cropona kBagpara a=0,2 M
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12.

13.

14.

15.

a

[To AByM mapaiienbHBIM OPSMBIM MPOBOJAAM JUTMHOW | = 1 M KaXKIblil TEKyT OJMHAKOBBIC
toku. Paccrosiane d mexxay mpoBogamu paBHO 1 cMm. Toku B3aMMOAEHCTBYIOT ¢ cujioi F = 1
MH. Haiitu cuny Toka | B mpoBomax

Karymika cocrout u3 N = 75 BUTKOB U uMeeT conpotuBieHne R=9 OM. MaruutHsbIil NOTOK
gepes ee mornepeyHoe ceueHne Mensiercs mo 3akony @ =kt , rue k= 1,2 mB6/c. Onpenenure:
a) 5.71.C. UHAYKIIH, BO3HUKAIOIIYIO B 3TOM KOHTYpE; 0) CHTy MHAYKIIMOHHOI'O TOKA; B) 3aps,
KOTOPBIN MPOTEYET IO KOHTYPY 3a MEPBbIE 9 ¢ U3MEHEHUS MOJ.

DnexTpoH, yckopeHHbI HanpsbkeHnem U=200 B, BietaeT B 0lHOpPOJJHOE MarHUTHOE I10JIE C
uaaykuuedn B=0,7-10-4 Tn neprneHOUKyasSpHO CUJIOBBIM JuHMSAM. Haiftu paguyc
OKPY’KHOCTH, IO KOTOPOH JIBUXKETCS 3JIEKTPOH B MAarHUTHOM I10JI€ U IEPHOJ €T0 BPALICHHUS.
WupykruBHocTs L karymku (0e3 cepaeunuka) paBHa 0,1 mI'H. Ilpu kxakoil cune toka |
sHeprus W maruutHoro noss pasHa 100 mxJbx

2 Kypc

Onpenenuts cpeHee 3HaYCHHE MOJTHOW KMHETUYECKOW PHEPruH OJHOM MOJIEKYJbl Teius,
KHCIIOpOJia U BOAHOro napa npu temneparype T=400K.

Bonopon maccoit m=100 r 6611 ©300apHO HArpeT TaK, 9TO 00HEM €ro yBeInduics B N=3 pasa,
3aTeM BOJIOPOJ OBUT M30XOPHO OXJIAXKJCH TaK, YTO €ro JIaBJICHUE YMEHBIIMWIOCH B N=3 pa3a.
Haiitu uamenenre AS SHTpONHH B X0/I€ YKa3aHHBIX MPOIECCOB.

Kaxkas pabota A coBepiiaeTcsi mpyu U30TEPMUIECKOM PACIIMPEHUH BOAOPOIa Maccoi M=5 T,
B3sToro npu temneparype T=290 K, ecnu o6bem raza yBenuumBaercs B Tpu paza’?

A30T HarpeBa’cs IMpy NOCTOSTHHOM AaBlieHHH. EMy ObUTO COOOIIEHO KOTMYECTBO TETUIOTH Q
= 21 x/Ix. Onpenenuts paboty 4, KOTOPYIO COBEPIUWII MPH 3TOM ra3, u uzmMenenue AU ero
BHYTPEHHEHN YHEPTUN.
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10.

11.

WNneanbHas ternoBas MammHa padbortaeT no mukiry Kapro. TemriepaTtypa TemiooTAaTdnuKa
T1= 500 K, Temneparypa temtonpuemauka To= 250 K. Onpenenuts Tepmuueckuit KIT n
[IMKJIa, a TAaK)Ke paboTy A1 pabodvero BelecTBa Mpu H30TEPMUIECKOM PACITUPEHUH, €CITH MTPU
M30TEPMHUECKOM CKATUU coBeplieHa padota Az = 70 Ik

Paccrostnue mexny AByMst KOT€peHTHBIMU UCTOYHHKaMU cBeTa(A=0,5 mxkm) paBHO d=0,1 MM.
Pacctosinne Mexny HHTEp(EpeHLUMOHHBIMU IOJIOCAMH Ha 3KpaHe B CpeAHEeHl uacTH
nHTepdepeHnoHHol kapTuHbl paBHO Ax=1,0 cM. OnpenenauTb pacCTOSIHUE OT HCTOYHUKOB
710 DKpaHa

[InockoBeIMyKiIas JMH3a BBIMYKJIOW CTOPOHOW JIEKWT HAa CTEKJISIHHOM IUIacTUHKE. B
OTPAKEHHOM CBET€ C JUIMHOM BosiHBI A = 0,6 MM HaOmogaercs MHTEp(epeHIMOHHAs
kapTuHa. CuMras, 4To paauychl MHTEPHEPEHLUUOHHBIX KOJEI I' MHOIO MEHBIIE paauyca
KpUBH3HBI JIWH3bI R=1,2 M, onpeaenuTte: a) TOJILUHY CJIOSI BO3yXa TaMm, IJI€ BUIHO IIEPBOE
cBeT0e KoJibllo HetoToHa, 0) paguyc mepBoro Kojblia

Mexny AByMs IUIOCKONApPAUIEIbHBIMU CTEKJISHHBIMM IUIACTUHKAMU IIOJIOXKWIN OYEHb
TOHKYIO ITPOBOJIOYKY, PACIIOIOKEHHYIO NIapAJIJICIIBHO JUHUM CONPUKOCHOBEHMS IIIIACTHHOK
Y HAXOJAILLYIOCS Ha pacctosHuu L=75 MM oT Hee. B oTpakeHHOM CBETE C JJIMHON BOJIHBI
A=0,5 MKM Ha BepxHeH IUIaCTMHKE BUIHBI MHTep(epeHLMOHHbIe MNojockl. Onpenenute
JUaMETp IMONEPEYHOr0 CEYEHUs] IPOBOJIOYKM, €CIUM Ha npoTsbkeHMH a = 30 MM
HACYMTHIBAETCS M = 16 CBETIIBIX 1TOJIOC

Ha menp mmpunoit a = 0,05 MM nazgaer HopMaabHO MOHOXPOMATHYECKUM CBET C JIJTMHON
BOJIHBI A = 0,6 MKkM. OIpeaenuTs yroia ¢ MeX1y INepBOHAYAIbHBIM HAlpaBICHUEM ITydKa
CBETa U HAIlPaBJICHUEM Ha YETBEPTYIO TEMHYIO TU(PPAKIHMOHHYIO TI0JIOCY

JudpakuuonHas peleTka ycTaHoBiIeHa Ha pacctosHuu 80 cM oT skpaHa. Ha pemetky
najaeT MOHOXpOMAaTUYECKUH CBET ¢ AJInHOU BoJiHbI 0,65 MKkM. Ha akpane paccTosiHue Mexy
MaKCUMyMaMH II€pBOTO M BTOPOro IHopsjaka paBHO 5,2 c¢cM. CKOJBKO BCEr0O MakCUMYyMOB
oOpazyeT 3Ta tudpaKmoHHas pemeTka’?

Uepnoe teno Harpenu ot temneparypsl 600K go 2400K. Bo ckonbko pa3 yBeiuuyuiach
o0mias TeruioBas »Heprus, miiaydaemas Tesom? Ha CKOJIbKO M3MEHMIACH AJIMHA BOJIHBI,
COOTBETCTBYIOLAsl MAKCUMYMY SHEPIUH U3JIYyYE€HHUS U CIIEKTPAJIBHBIA COCTAaB U3JIy4eHUs?

12. OnpenenuTs HANMEHBIINN 33ICPKUBAIOIINN TTOTEHITMA, HEOOXOIUMBIH JJIs TPEKPaICHUS

13.

OMUCCHUH C MMOBEPXHOCTU (POTOKATOMAA, €CITH OH OCBEIIACTCS U3TyUYECHUEM C JJTHHOW BOJIHBI
0,4 MKM, a KpacHas rpaHuiia Jjig MaTepuaia karoja pasHa 0,67 Mkm
[Tpu ABMKEHUH YaCTHUIIBI BJOJb OCH X CKOPOCTh €€ MOXET OBITh OIpeie]ieHa ¢ TOYHOCTHIO
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14.
15.

16.

17.

18.

(ommbkoit)  mo 1 cm/c. Haiiti HeonpeeieHHOCTh KOOPIMHATHI, €CJIN YaCTUIICH SBISCTCS:
1) anextpoH, 2) apodunka maccoii 0,1r

BbrauciuTh pagnychl IEpBBIX TPEX OPOUT FIEKTPOHA B aTOME BOJIOPOIA

Haiitn HanGosblIyl0 M HAaMMEHBIIYIO JUIMHBI BOJH cepuu [lamieHa B crekTpe HU3mydeHHs

BOoagoOpoOaa. CpaBHI/ITI) MOJIYYCHHBIC 3HAYCHHA C JJIMHAMHW BOJH BUAUMOI'O U3JIYYCHHUA
192
[TepBoHavasibHasi Macca M30TONA UpUIMS 77 paBHA M = 5 T, nmepuoa noiypacmnaaa 75

cyrok. Onpeznennre, CKOJIBKO siAep pacnanercs 3a 1 cekyHAy B 3ToM npenapare. CKOIbKO
aTOMOB 3TOro mpemnapara ocrtaHeTcss depe3 30 CyTOK M BO CKOJBKO pa3 H3MEHUTCS
aKTUBHOCTH IIpenapara 3a 3TO BpeMmsi?

B nientpe conHia npoTekaeT TepMosiepHas peakius CHHTe3a I'eJiusl U3 BOAOPO/ia, B KOTOPOi
U3 YeThIpeX MPOTOHOB obpasyeTcs sAapo He* m aBa mo3uTpoHa. 3amuIIMTE STy PEAKIHIO.
Kaxkwue eme wactuiipl o0pa3yroTcs B HEl?

Kakoe kommyecTBo UZ® «BBIropaeT» 3a roji B SAEPHOM PEAKTOPE C JIEKTPUUECKOI
MorqHocThi0 | I'BT m kg, 38%? Cumrarh, 9TO pacmaj sjaep ypaHa IOJ JeHCTBHEM
TETJIOBBIX HEMTPOHOB MPUBOJIUT K 0Opa30BaHUIO M30TONOB KCeHOHa-141, cTpoHnua-92 u
TpeX BTOPUYHBIX HEHTPOHOB.

Bnanetn

HaBBIKAMU PEIICHUST (PU3UICCKUX
3amaq;

HaBBIKAMU PA0OTHI C HIMPOKUM
KpyroM (pU3UYECKUX MPUOOPOB U
o0opymoBaHUs;

criocobamu JIEMOHCTpalun
YMEHHUSI aHAIU3HPOBATH TEOPHIO

IpU  PEIIEHUU  UHKEHEPHBIX
3a]ad;
METOJaMH MIPOBEICHUS

¢bu3nUecKux U3MEepeHHii, pacyera
BEJIMYMH, aHAJIN3a IOJIy4YEHHbIX
JaHHBIX u HaBBIKAMU
IJTAHUPOBAHUS
HCCJIE0BATEILCKOr0 IpoLecca,

OCHOBHBIMU OLICHOUYHBIMHU CPEACTBAMU IIJIAHUPYEMBIX PE3YJIbTATOB 00YUYEHHUs JTaHHOTO pasjelia
cIy’kaT JabopaTopHble pabOThl M MHAMBUYATbHBIE KOHTPOJIbHBIE pAOOTHI KQXKJOTO CEMECTPA.
ITpu npoBeieHNH TPOMEXKYTOUHOM aTTeCTAI[MM MPEI01aBaTeNlb UMEET MPaBo 3a]1aBaTh
JIOTIOJTHUTEIIBLHBIE BOIPOCHI CO CCBHUIKOI Ha OTYETHI Mo J1abopaTopHbM padotam u M/13.

Ilpumepnulii nepeuens 60npocos u 3a0anuil NO 1AGOPAMOPHBIM PAdOMaAm

1 kype
Ne 1 «IIpumeHeHNE 3aKOHOB COXpaHEHUS JIJIs ONIPENEIEHHUs] CKOPOCTH TOJIETA ITYJIN»

1.

[IpuBenuTe npuMepsI CUJI, JAOIIKUX pa3Hble BUABI IOTECHIMAIBLHONW 3Heprun. Kakue u3 Hux
MPUCYTCTBYIOT B JaHHON pabore? M300pa3ute cxeMy SKCIEPUMEHTAbHON YCTaHOBKU U
YKa)KUT€ Ha HEW CHJIbI, IEHCTBYIOIME HA BCE TEJIA, BXOASIINE B CUCTEMY, B KaXKIbIii MOMEHT
BpPEMEHH.

Kakne BenmMuumHBl UMENM KUHETHYECKAas W IOTEHUUANbHAs DJHEPIrUs CHUCTEMBI
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HaBBIKAMH W METOJAMKAMHU
00001IeHus pe3yiIbTaToB
AKCIIEPUMEHTATBLHON
JESTeNbHOCTH;

criocobamu OLICHUBAHMUS
3HQUUMOCTH U TPAKTHYECKOM
MPUTOTHOCTH MOJTYYEeHHBIX
pE3yJIbTaTOB,

BO3MO)KHOCTBIO
MEXTUCIUILTHHAPHOTO
MIPUMEHCHHUS bu3nIecKux
3HAHUI;

OCHOBHBIMH METOIaMHU
(GU3NYeCKUX WCCICIOBAaHUN B
npodeccruoHaNbHON obnactu,

MNPAaKTUYCCKUMHU  YMCHHUSIMU U
HaBBIKaMHU HUX UCIIOJIb30BAHUA,

mpo(ecCHOHANBHBIM  SI3BIKOM B
obnactu Hpu3uKH;

crocobaMu COBEPILIEHCTBOBAHUS
MpoeCCHOHANBHBIX 3HAHUUA U
YMEHHI TyTeM HCIOJIb30BaHUs
BO3MOXHOCTEU
UH(GOPMALIMOHHON CPEJIBI.

«Hy.]'IfH‘MaSITHI/IK» B PA3JIMYHBIC MOMCHTBI omneira? HpeI[CTaBBTe CXEMY HU3MCHCHUA
KUHETHYECKOW U MOTCHIIUAILHOW YHEPTUU CHCTEMBI.

HJ'ISI Kaknx MOMCHTOB BpPCMCHHM B [AJAaHHOM OJOKCIICPUMCHTC MOXKXHO IPHUMCHATHL 3aKOH
COXPaHEHUS MEXaHHUUECKOW YHEPTHH, a JIJIsl KAaKUX Helb3s U mouemy? Cxema.

HJ'ISI KakKnx MOMCHTOB BpPCMCHHM B [AJAaHHOM OJOKCIICPUMCHTC MOXKHO IPHUMCHATHL 3aKOH
COXPaHEHUS UMITYIbCA, a ISl KAKUX HeNb3s U mouemy? Cxema

Hcnome3yst 3aK0HBI COXpaHEHUS MOydIUTe POPMYITY JIUIS pacdera CKOPOCTH IOJIeTa MyJIu B
JTaHHOU padoTe.

Kak mpomsBoautcsi 00paboTKa SKCIEPUMEHTAIBHBIX JaHHBIX B JaHHOW pabore. Kak
ONpENEIACTCS JOBEPUTEIBHBI HMHTEpBAall CKOPOCTH M CpefHsAs KBaJpaTU4ecKas
MOTPEUTHOCTh OTKJIIOHCHHUSI MasiTHUKA?

No 28 «Omnpenenenre HWHIYKTUBHOCTH KaTyIIKM W MAarHUTHOM MPOHUIIAEMOCTH

(beppOMarHUTHOTO Tea»

1.

=

w

Kakue npuOopsl IpUMEHSUTUCH B JAHHOM pa00Te IS ONPE/ICNNs IapaMeTPOB MOCTOSHHOTO U
MePEMEHHOT0 ToKa?

[Monyuure ¢opmyny ans pacyera IOJHOTO CONPOTHBICHUS ILIENH NEPEMEHHOIO TOKa,
UCIIOJIb3yEeMOH B JTaHHOW paboTe (MJIH MpEeICTaBICHHOM MPENOoIaBaTeIeM).

Kax ompenensuiack MHIYKTMBHOCTh KaTyIIKU B JaHHOM pabote? Kakum emie crocodom
MOYKHO OTIPEIEIUTh HHIYKTUBHOCTH?

IMponeMoHCTpHUPYHTE BO3MOXHOCTh TpuMeHeHus cpenbl Microsoft Excel (umm npyroit
cpebl) a7t 00pabOTKH IKCIIEPUMEHTATBHBIX JaHHBIX.

2 Kypc
Ne 14 «Onpenenenue nokaszarens anuadatsl metogoM Knemana u [Iezopmar

OOBsicHUTE X0/ HKCIIEPUMEHTA U pe3yIbTaThl pacyeTa.

HazoBute mporneccsl, IpOUCXOASAIINE C ra30M, B XOJ€ SKCIEPUMEHTa U HU300pa3uTe HX
rpau4ecKH.

3anuiuTe ypaBHEHHs 1Sl BBIBOAA (POPMYJIbI [TOKa3aTessl auadaThl.

ITponemoHcTpUpy#iTe BO3MOXKHOCTh TpuMeHeHus cpensl Microsoft Excel (wmm ppyroii
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cpenbl) At 00pabOTKH IKCIIEPUMEHTATBHBIX JaHHBIX.

5. Kak B 1anHoit paboTe MUHUMU3HPYETCS TOTPELIHOCTD SKCIIEPUMEHTAIbHBIX JaHHBIX?
Ne 34 «Omnpenenenue IIMHBI CBETOBOW BOJIHBI M XapaKTEPUCTUK TUPPAKIMOHHOM
PEIIeTKNY
1. KaxoBbl mapameTpbl M XapakTEpUCTUKU ITUPPAKIUOHHON pELIETKH, NPUMEHSEeMON B
JKCIIEPUMEHTE?
2. Ilomyuute Qopmyny [uisl ONpenesIeHUs] JIMHBI CBETOBOW BOJIHBI NpH JU(QPaKLUU Ha
TU(PPAaKIMOHHON peleTKe.
3. KakoBo npakTtuueckoe NpuMeHeHHE TUPPAKIIHOHHBIX PEIICTOK?
4. Kak B naHHO#H pab0Te MUHUMH3UPYETCS MOTPEIIHOCTh KCIIEPUMEHTAIBHBIX JTaHHbBIX ?
Ne 42 «OmnpeneneHue TIaBHBIX KBAaHTOBBIX YMCEN BO30YXKICHHBIX COCTOSHUI aToma
BOJIOPOJIa»
1. TlosicHuTe yCTpOMCTBO M MPUHLUI PabOTHI CIEKTPOCKOIIA, UCIIOJIb3YEMOT0 B JaHHOM paboTe
2. llonmyuyute ¢opmyny [UIsi ONpEAETHHMS TJaBHBIX KBAaHTOBBIX YHCEN BO30YXICHHBIX
COCTOSIHUHM aTOMa BOIOPOJia U IPYTUX BOJOPOAONOA00HBIX aTOMOB
3. Uro HazbIBaeTCs IpalyupOBOYHBIM Ipadukom?
4. TIpoaeMOHCTPHUpPYHTE BO3MOKHOCTH MpHMeHeHHus cpeasl Microsoft Excel (wmu apyroi

cpenbl) Uit 00pabOTKH IKCIIEPUMEHTATBHBIX JIAHHBIX

MK-1 cnoco0HOCTHIO K aHAJIU3Y H CHHTE3Y

3HaTh

OCHOBHBIE 3aKOHBI (PU3UKH;
CJICZICTBUS U3 3TUX 3aKOHOB;

(bU3MYECKYIO CYIIHOCTH SBICHUI
U IPOLECCOB, MPOUCXOASIIUX B

IIPUPOJIE;
(bu3MKO-MaTeMaTHYECKUN

arnmapar, NPUMEHSIOIUNCS IS

OTHCaHUS 3aKOHOB (PU3HKHU;
METOIbI aHaIm3a

n

Hepeueub meopemuuecKux 60npocoé K IK3ameny), npuse()ermblﬁ eéblute
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MOACINPOBAHUSA CJIOXKHBIX
(U3NYECKHX MPOIECCOB;

—  METOJIBI " MIOJTXO/TBI K
TEOPETUIECKOMY u
AKCIIEPUMEHTATIHBHOMY
HUCCIICOAOBAHUIO, IPUMCHACMBIC B
¢bu3nKe M pacIpoCTPAHSIONIHECS
Ha Jpyrue o01acTy 3HaHUU

YMeTh — pacrno3HaBaTh s¢dexruBnoe | IIpumepnstit nepeuens npakmuyeckux 3a0anuit 0714 IK3AMeHd, NPUCCOCHHDLIL GblULe
perieHue ot HedPPEeKTUBHOTO;

—  OOBSICHATH (BBISBIISATD  CTPOUTBH)
TUNIMYHBIE (DU3UYECKHE MOIEITH

IS OIMCaHUs peasbHbIX
IIPOIIECCOB,

— BBIOUpATH METO/IbI
HCCIIEOBAHUSA, C  IIOMOIIBIO
puOOopOB,;

— pgeilaTb OOOCHOBAHHBIE BBIBOJIBI
Mo pe3ynpraraMm  (U3HIECKUX
HUCCIEeNOBAaHUN

Bnaners — TOHSTUHHBIM anmnapaTom, IlpumepHnutii nepeueny 60npocoes u 3a0anuil no 1a60PAMOPHLIM padbomam, nPUEEOEHH LI

— HaBBIKAMHU aHaJIU3a U CUHTE3a B | 6blUie
HCCJIEN0BATEIIHLCKOM
JEATEIILHOCTH

— cnocobamu JIEeMOHCTpAIuu
YMEHUSA aHAIU3UPOBATh TEOPHUIO
IIPpU  PEIICHUN  UHXXEHEPHBIX
3a]1a4;

— METOoJIaMu [POBEJICHUS
(bu3nuecKUx U3MEpPEeHH, pacuera
BEJIMYMUH, aHaIW3a II0Jy4E€HHBIX
JIAHHBIX u HaBbIKAMU




CrtpyKTypHBIi
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3yabTaThl 00yueHHs

OrneHOYHBIE CpE/ICTBA

TJIAHUPOBAHUS
HCCIIEeI0BATENIbCKOTO Mpoliecca,
HaBbIKaMU U METOJIMKAMHU

00001IeHns pe3yIbTaToB
AKCIIEPUMEHTATBLHON
JCeSITETbHOCTH;

criocobamu OLICHUBAHMUS
3HAYMMOCTH W  MPAKTHYCCKOU
MIPUTOTHOCTH MOJTYYEHHBIX
pe3yiIbTaTOB;

BO3MOXKHOCTBIO
MEXTUCIUILTHHAPHOTO
MIPUMEHCHHS busnIecKkux
3HAHUI;

OCHOBHBIMH METOaMHU
(GU3NYEeCKUX WCCICIOBAaHUN B
npodeccruoHaNbHON obnactu,

MNPaKTUYCCKUMHU  YMCHHUSIMU U
HaBBIKaMU WX UCIIOJIb30BAHUA,

crocobaMM COBEPILIEHCTBOBAHUS
npodeCCUOHANBHBIX 3HAHUH H
YMEHUH IyTeM HCIIOJIb30BaHHS
BO3MOKHOCTEMN
MH(POPMAIIMOHHOH CpeJibl.

ITIK-3 roToBHOCTBIO HCII0JIb30BATh (l)l/l3l/lKO-MaTeMaTl/I‘-IeCKl/lﬁ anmnapart IJji pelceHusd 3a/ia4, BOSGHUKAKIIUX B X0/1€ HpO(l)eCCHOHaHbHOﬁ ACATCJIBbHOCTH

3HaThb

OCHOBHbIC 3aKOHBI (PH3HKH;
CJICJICTBUS U3 3THX 3aKOHOB;
(U3HYECKYIO CYIIHOCTH SBICHUI
U TIPOIECCOB, MPOMCXOMASIINX B
pUpOJIE;
(bU3NKO-MaTEeMAaTHICCKHUI

Hepelteub meopemuueCcKux 60npocoeé K IK3ameny), npuee()ennbtﬁ ebluie
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CrtpyKTypHBIi

AJIEMEHT [Tnanupyemsble pe3ynbTaThl 00y4eHUS OrneHouHBIE CPECTBA
KOMIIETECHINH

ammapar, TPUMEHSIOIIUNCS IS
OIMCaHMS 3aKOHOB (PH3HKH;

—  METOJIBI aHanm3a "
MO/JICITUPOBAHUS CJIO’KHBIX
(hU3UYECKUX TIPOIIECCOB;

—  METOJIBI " MOTX OBl K
TEOPETUUYECKOMY U
AKCIIEPUMEHTATIHLHOMY
UCCIICIOBAaHUIO, NPUMEHSEMbIC B
(bu3MKe M PacIpOCTPAHSIONIHECS
Ha JIpyrue o0JIacTH 3HaHUH

Ymertb —  pacrmo3HaBaTh sdpdextuBnoe | IIpumepnsiil nepeuens npakmuiecKux 3a0anuil 0ns IK3aMeHa, nPpUEeOeHHbIIL 6bluLe

perieHre oT HedPEeKTUBHOTO;
—  OOBSICHATH (BBISBIISATD M CTPOUTBH)
TUNIMYHBIE (DU3UYECKHE MOIEITH

ISt OTHCAHMS peanbHbIX
IIPOLIECCOB,

— BbIOMpaAThH METO/1bI
UCCIIEIOBAHMUS, C  ITOMOILBIO
puOOpOB,;

— TPUMEHATh (U3UYECKUE 3aKOHBI
u (bu3uKO-MaTEMaTUYECKUN

ammapat B IpoQecCHOHATBHOMI
JESTEIbHOCTH; UCIIOJIb30BATh HX
Ha MEKIUCIUTUTMHAPHOM
YPOBHE;

— mpuoOpeTaTh 3HAHHS B OOJACTH
GU3MKH,  TPUMEHHMBIE  JUIS
pEIICHUS] MH)KEHEPHBIX 337134,

— KOPPEKTHO BBIpa)kaTh u
apryMEHTHPOBAHHO
000CHOBBIBATH OJIOXKEHUS
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CrtpyKTypHBIi

AIEMEHT [Tnanupyemsble pe3ynbTaThl 00y4eHUS OrneHOYHBIE CpE/ICTBA
KOMIICTCHIINU
MPEeAMETHOMN 00IaCTH 3HAHUSA.
—  U3MEPATh buznueckue
BEJTMYMHBI.
Brnanets — HaBbIKamHu perireHus ¢pusuueckux | IIpumepnoiit nepeuens 60npocoe u 3a0anuii no 1adOPamMoOpHvIM padomam, NPUEEOeHHbLIl
3azay; evluie

— HaBblKaMH pa0bOTHI C LIMPOKHM
Kpyrom (pu3nueckux npudopoB U
000opyI0BaHNS;

— cnocobamu JIEMOHCTpAIun
YMEHHUSI aHAIU3HPOBATH TEOPHIO
OpU  PCUICHUH  WHXCHEPHBIX
3amay;

— MeToJIaMHu IIPOBEICHUS
¢bu3nUIecKux U3MEpEHHii, pacyera
BEJIMYMH, aHAINW3a IOJy4YCHHBIX
JaHHBIX u HaBBIKAMH
TUTAHUPOBAHHUSI
HCCIIEI0BATENLCKOTO MpoIiecca,;

— HaBbIKAMH U METOJHMKAMH

00001eHus pe3yJabTaToOB
JKCIIEPUMEHTAIbHON
NEeSATeITbHOCTH;

— crnocobamu OLICHUBaHUS
3HQUUMOCTH U  NPAKTHYECKOMN
MIPUTOTHOCTH MOJTY4€HHBIX
pe3ynbTaTOB;

— BO3MOKHOCTBIO
MEXIUCHUTIITHHAPHOTO
MIPUMEHEHNUS buznuecKux
3HAHUI;

— OCHOBHBIMH MeToAaMu

(1)I/ISI/I‘ICCKI/IX HUCCICOBAaHUN B




CrtpyKTypHBIi
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yueHHs OneHouHbIE CpencTBa

KOMIICTCHIIN

npodeccruoHaIbHON obnactu,
NPAKTHYCCKHUMH ~ YMCHHUSAMH |
HaBBIKaAMH HUX HCIIOJIB30BaHUA,

— npoQeCcCHOHATBHBIM SI3BIKOM B
obnactu GpU3MKH;

— crnocobaMH COBEPIIIEHCTBOBAHUS
npoeCCUOHANBHBIX 3HAHUUA U
YMEHHUA MyTeM HCIOJIb30BaHUS
BO3MOKHOCTEH
MH(POPMAIIMOHHOH CpeJibl.

IIK-4 roTOBHOCTBIO HCIIOJIb30BATH OCHOBHbBIE IOHATHUSA, 3AKOHBI 1 MOA€CJIN TCPMOIUHAMHUKH, XUMHYeCKOoil KHHETUKH, MEPEHOCA TEIJIa U MACChI

3Harb — OCHOBHBIC 3akoHsl | Ilepeuens meopemuueckux eonpocos k yxkzameny 2 kypca (no MKT u mepmoounamucxe),
TEPMOIUHAMUKY; npueedeH bl bluLe

—  CJICJICTBUS M3 ATHX 3aKOHOB;

—  (u3HUEeCKyIO CYIIHOCTD SIBICHHMA
A IIPOLECCOB, MPOUCXOMAIINX B
nporeccax TEPMOJIMHAMHUKH,
NepeHoca Teria U Macchl,

—  ($u3UKO-MaTeMaTUYECKUN
ammapar, TPUMEHSFOIIUNCS IS

OTHCaHUs 3aKOHOB
TEPMOJIUHAMHUKH,

—  METOJIBI aHanmm3a "
MOJICTTUPOBAHUS CJIOKHBIX
(hU3UYECKUX TIPOLIECCOB;

— METOAbI u II0AXO0ObI K
TEOPETHYECKOMY u
OKCIIEPUMEHTAIEHOMY

HCCIICAOBAHNIO, IMMPHUMCHACMBIC B
TCPMOJUHAMUKEC




CrtpyKTypHBIi
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3yabTaThl 00yueHHs

OrneHOYHBIE CpE/ICTBA

Ymern

— TPUMEHATh (U3UYECKUE 3aKOHBI
u ¢bu3nKo-MaTEMAaTHYECKUN
ammapar MpH pEleHHH 3a1ad B
00J1acTH TePMOAMHAMUKHY;

— npuoOperaTh 3HaHHS B 00JIACTH
Gu3NKKH,  TPUMEHHUMBIC IS
peleHus UHXEHEPHBIX 3a/1a4;

— KOPPEKTHO BBIpakaTh "
apryMEHTHPOBaHHO
00OCHOBBIBATh MOJIOKEHUS
MPEeAMETHOMN 001aCTH 3HAHUSA.

—  U3MEpATh busnueckue
BEJIMYMHBI.

Ilpumepnutit nepeuenv npakmuyeckux 3a0anuii 01 sxkzamena 2 kypca (no MKT u
mepmoouHamuKe), NpUGeOeHHbLIl ebluie

Bnaners

— HaBBIKaMH pelieHns
TEPMOJMHAMUYECKHUX 3a/]a4;

— HaBbIKaMH pabOThl C IIUPOKUM
Kpyrom npubopoB "
000pyIOBaHUs, WCIIOIB3YEeMOTO
IIPY  HCCIENOBAaHUU TIPOLIECCOB
TEPMOJMHAMUKH, [IEPEHOCA TeIlIa

U MaccCBhl;

— HaBBIKAMH M METOJIUKAMHU
0000mIeHns pe3yIbTaToB
IKCTIEPUMEHTAIBHOI
JESTeNbHOCTH;

— cnocobamu OLICHUBAHHUS
3HAYMMOCTH U  NPaKTHYECKOU
IMPUTOJHOCTH MOJIYYCHHBIX
pe3yJIbTaTOB,;

— TpoeCCHOHATBHBIM SI3BIKOM B
00J1acTH TEePMOJAMHAMUKHY;

IlpumepHnutit nepeuensv onpocos u 3adanuil no aadopamopuvim pavomam 2 kypca (no MKT u

mepmoouHamuKe), npueeOdeHHulil gvlule
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0) Ilopsaaok mnpoBeleHUs] NMPOMEKYTOYHON ATTECTALMH, NMOKA3aTeJIH M KPUTEPHU
OLlCHMBAHMUS:

[Ipomexyrounas arrecrauus 1o AucHUIUIMHE «Du3Kka» BKIOUYAET TEOPETUUYECKUE
BOIIPOCHI, MO3BOJIAIOIINE OLEHUTh YPOBEHb YCBOCHHUSI 00YYaIOLIMMHUCS 3HAHUMN, U IPAKTUYECKHE
3aJlaHMs, BBISBIISIONINE CTENIEHb C(OOPMUPOBAHHOCTH YMEHHN U BIIaJI€HUHA, IPOBOAUTCA B (hopme
sk3amena (1 u 2 Kypchl).

DK3aMeH MO0 JaHHOM TUCIMIUIMHE MPOBOJUTCA B YCTHOW (hopMe MO 3K3aMEHAlMOHHBIM
OuseTaM, KaKAblil M3 KOTOPBIX BKJIHOYAET 2 TEOPETUYECKHUX BOINPOCAa U OJHO IPAKTUYECKOE
3aJjaHue.

Ilokazamenu u Kpumepuu OYEHUBAHUA IKZAMEHA:

— Ha OIICHKY «OTJUYHO» (5 0anaoB) — oOyJaronuiicss JEMOHCTPUPYET BHICOKUHA YPOBEHB
c(OPMHPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHCTEMAaTHYeCKoe U TIIyOOKOoe 3HaHHe
ydeOHOro Marepuasa, CBOOOJHO BBITIOJHSET MPAKTHUYECKUE 3aJlaHus, CBOOOTHO OIEepUpYyeT
3HAHUSIMH, YMEHUSMHU, IPUMEHSET UX B CUTYaIUSIX TOBBIIIICHHON CIIOKHOCTH.

— Ha OIICHKY «Xopomo» (4 0amra) — oOyJaroniuiicss JEMOHCTPUPYET CPEIHUN YPOBEHB
c(OPMHPOBAHHOCTH KOMIIETCHIIMH: OCHOBHBIC 3HAHMS, YMEHHS OCBOCHBI, HO JOMYCKAIOTCS
HE3HAYUTENIbHbIE OINOKH, HETOUHOCTH, 3aTPYJHEHHS IPU aHATTUTHUECKUX OTNEPaIUsX, IEPEeHOCe
3HaHUI U yMEHUI HA HOBBIE, HECTAH/IAPTHBIC CUTYAIIHH.

— Ha OIICHKY «Yy/JIOBJETBOPUTEJIBLHO» (3 Oamra) — oOydYaromMiAcs IEMOHCTPHPYET
MOPOTOBBI YPOBEHb CHOPMUPOBAHHOCTH KOMIICTEHITUI: B XOJI€¢ KOHTPOIBHBIX MEPOTPUATHI
JIOTIYCKAIOTCA OIIMOKH, MPOSBISETCS OTCYTCTBUE OTIEIbHBIX 3HAHUN, YMEHUH, HaBBIKOB,
00y4aroImuiicsl WMCTBITHIBACT 3HAYUTEIbHBIC 3aTPYIHEHHS TPU OINEPUPOBAHUHM 3HAHUAMU U
YMEHHSIMHU MIPH UX TIEPEHOCE Ha HOBBIC CUTYAI[HH.

— Ha OLIEHKY «Hey/0BJIeTBOPHUTEJBHO» (2 6ana) — 00ydaromuiicss 1eMOHCTPUPYET 3HAHUS
He Oonee 20% TeEOpEeTHYECKOr0 MaTepHala, JOMYCKaeT CYIIECTBEHHBIE OIMIMOKH, HE MOKET
MOKa3aTh WHTEIUICKTYaJIbHbIE HABBIKU PEIICHUS TPOCTHIX 3a/1a4.

— Ha OLEHKY «HeYyAOBJIeTBOpUTeJbHO» (1 Oamn) — oOyyaromuiicss He MOXKET MOKa3aTh
3HaHUS Ha YpPOBHE BOCIPOM3BEACHHUS M OOBSCHEHHS HWHPOPMAIWMH, HE MOXKET II0Ka3aTh
MHTEJJICKTYallbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1a4.
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