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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 AMCUMILTUHBI (MOZYJI51)

[enssMu OCBOEHUS AUCHUILIUHBI (MOAYNs) «DU3UKa» SABISAIOTCS: OBJAJeHUE 0A30BBIMU
3HaHUSIMH OCHOBHBIX (PM3UYECKHUX 3aKOHOB M METOJIOB KJIACCHYECKOW W COBPEMEHHOU (PH3MKHU
JUIS yCHEIHOro (popMUpOBaHUS U Pa3BUTHA, 0OLIENPO(ECCHOHANBHBIX U MPO(ECCHOHAIBHBIX
KOMIIETEHIIMIA 10 BHJAM TPO(PECCHOHATBHON NEeATENTPHOCTH B OOJIACTH METAJLTYypPTUH, B
cootBercTBUH ¢ TpeboBanusmMu @I'OC BO u HanpasneHHocThI0 (mpoduiem) OI1

2 MecTo TUCHMIJIMHBI (MOIYJIsI) B CTPYKTYpe 00pa30oBaTe/ibHOI MPOorpaMmmMsbl

Juctunnnaa ®Pusnka BXOAuT B 0a30ByH0 4acTh y4eOHOro IuraHa oOpa3oBaTelbHON
IIPOrPaMMBI.

JUia  u3ydeHus  JAUCHUIUIMHBI  HEOOXOAMMBI  3HaHMsI  (YMEHHsA,  BIAJEHUs),
c(hOpMHUPOBAHHBIE B PE3YJIbTATE U3YyUCHHS AUCLIUIUINH/ IPAKTUK:

HucuumuinHa «®u3nka» BXoAUT B 0a3oByr0 dyacTe Onoka 1 oOpa3oBatenbHON
IPOrpaMMBlI.

Jis  u3ydeHus  JMCUMIUIMHBL  HEOOXOAMMbI — 3HaHMsS  (YMEHHMs,  BIAJEHU),
chopMUpOBaHHbIE B  pe3yJbTaTe M3yuyeHUs AucuuIUIMH «®Pusuka», «MaremaTukay,
«MudbopmaTrka» Ha 6a3e cpeHero (MoJHOro) o01ero 0opa3oBaHus.

3HaHusl (YMEHUS, BIaJI€HUs), MOTyYEHHbIE IPU U3YUYEHUH JaHHOM JAUCUUIUIMHBI OYIyT
HEOOXOIUMBI [Tl U3YyUCHUS TUCIUILIINH/TIPAKTHK:

Mertposorus, cTanAapTU3anus U cepTudukanus

duznueckas XuMus

DNEeKTPOTEXHUKA U 2JIEKTPOHUKA

MarepuanoseneHnue

Tennodpuszuka

dusznyeckas XMMHs TUPOMETAIIITYPrUUECKUX ITPOLIECCOB

YucneHable METOAE]

HayuHo-uccnenoBarenbckas paboTta

OneKTpOMETaJLTyprusl CTaJIU U CIIaBOB

3 Komnerenuuu odyuariierocsi, fopMupyembie B pe3yJibTaTe 0CBOECHUSI

AUCHMILIMHBI (MOIYJIf) U IVIAHUPYEMbIe pe3yJbTaThl 00yYeHust

B pesynbraTe OCBOCHMS AUCHMILTUHBI (MOAyJsi) «Du3uka» oO0ydaromuiics IOHKeH
00J1a71aTh CIEYIONTUMU KOMIIETEHITUSMU:

CTpyKTypHBIit [Tnanupyemble pe3yabTaThl 00yUIEeHUS
JIIEMEHT
KOMIIETEHINH
OIIK-4 TOTOBHOCTBIO COYETATh TEOPUIO U MPAKTHUKY VIS PELICHUs] HH)KEHEPHBIX 3a/1a4
3HaTh OCHOBHBIE 3aKOHBI (PU3HKH;

CJICACTBHS U3 STHX 3aKOHOB;
(U3NUECKYIO CYIIHOCTD SIBJICHUHN H MPOIIECCOB, MPOUCXOISAINX B IIPUPOJIE;
(hU3UKO-MaTEMATHICCKUN aIllapaT, MPUMEHSIOMUNACS ISl OTTMCAHMS
3aK0-HOB (PU3UKH;

METO/Ibl aHAJIM3a U MOJCIUPOBAHUS CIOKHBIX (PUBNUECKUX MTPOLIECCOB;
METOJIbI ¥ TIOJIXOJIBI K TEOPETUICCKOMY M SKCIIEPUMEHTAITLHOMY HCCIIEIIO
-BaHMIO, IPUMEHSEMBIC B (DU3HKE U PACTIPOCTPAHSIONIUECS HA IPYTHE
00racTu 3HaAHUH




YMmets

pacno3HaBath 3 pexTUBHOE penieHue oT HedPPEKTUBHOTO;

OOBSICHATH (BBISIBISITH U CTPOUTH) TUITHYHBIC (PU3UUECKUE MOICIH JIIS
OIHCAHMSI peasibHBIX MPOLECCOB,

BBIOMPATh METOJIBI MCCIICAOBAHUS, C TIOMOIIBIO IIPHOOPOB;

OPUMEHATH (PU3NYECKUe 3aKOHBI U PU3UKO-MAaTEMAaTHUECKUH anmapar B
npoeCCHOHATFHOMN IeATEIbHOCTH; HCITO30BaTh UX HA
MEXIUCIUIUTMHAP-HOM YPOBHE;

npuoOpeTaTh 3HaHUS B 001acTU (PU3UKHU, IPUMEHUMBIE JJIs PELLIEHUS UH-
’KEHEPHBIX 3371a4;

KOPPEKTHO BBIPAXKaTh U apIryMEHTHPOBAHHO 00OCHOBBIBATH MOJIOXKEHUS
IPEeIMETHOM 001acTH 3HAHMUS.

U3MEPATh (DU3NUECKUE BEIIMUMHEI

Biaaners

HABBIKAMU peIICHUs (PU3NICCKUX 33]1aY,

HaBbIKaMU pabOThI C LIMPOKUM KPYrom Gpu3ndeckux nprudopoB u
000py10-BaHUS;

crioco6aMu JEMOHCTPAlMK YMEHHSI aHAJTU3UPOBATh TEOPHUIO IIPU PELICHUU
WHXEHEPHBIX 3a]1a4;

METOJIaMU MpOBeACHUs (PU3NUECKIX U3MEPEHHI, pacueTa BeJInYMH,
aHaJIM-3a TOJYYCHHBIX JAHHBIX U HABBIKAMU IJITAHUPOBAHUS
HCCIIEIOBATENIbCKOTO IPOIEecca;

HABBIKAMU M METOJMKAMH 0000IIeHUS Pe3yIbTaTOB SKCIIEPUMEHTAILHOM
JIeATEeITLHOCTH;

crioco6aMu OIICHUBAHMSI 3HAUMMOCTH U MTPAKTHUECKON MPUTOTHOCTH
MOJIyYECHHBIX PE3YJIHTATOB;

BO3MOYXHOCTBIO MEXIUCIUTUTHHAPHOTO MPUMEHEHHS (PU3NIECKUX 3HAHUM;
OCHOBHBIMH METOJIaMU (PH3NYECKUX UCCIICTOBAHUN B MPO(DHeCCHOHATHLHOM
o01acTu, IPaKTHYECKUMU YMEHHUSIMHA U HABBIKAMU MX UCTIOIB30BaHUS;
MPOQ)eCCUOHAIBHBIM SI3BIKOM B 00J71aCTH (PU3HKH;

crioco6aMu COBEPIIEHCTBOBAHUS MPO(ECCHOHANBHBIX 3HAHUN U YMEHUN
MTyTEM UCIOJIb30BAaHUSI BO3MOXKHOCTEN MH(GOPMAITMOHHON CPEIBI.

ITK-1 ctocoOHOCTBIO K aHAIN3Y U CHHTE3Y

3HaTh

OCHOBHbI€ 3aKOHBI (PU3HKHU;

CJIEICTBUS U3 ITUX 3aKOHOB;

(buU3HYECKYIO CYLTHOCTD SIBJICHUI U MPOLIECCOB, MPOUCXOIALINX B IPUPOJIE;
¢u3MKO-MaTeMAaTUUECKUI anmapar, IPUMEHSIOIUICS U1 ONUCaHUS
3aK0-HOB (PU3UKH;

METO/IbI aHAIM3a U MOJECIIMPOBAHMS CIOXKHBIX (PU3NUECKUX MPOLIECCOB;
METO/]IbI ¥ TOJIXO/IbI K TEOPETUYECKOMY M SKCIIEPUMEHTAILHOMY HCCIIEN0
-BaHHUIO, IPUMEHsEMbIE B (PU3UKE U PacIpOCTPaHSIONIMECs Ha JPyTUe
o0nacT 3HaHUU

YmMmers

pacrio3HaBath 3pGEKTUBHOE pelIeHUe OT HedPEKTUBHOTO;

OOBACHATH (BBISABIISTH U CTPOUTH) TUITMYHBIC (PU3NUSCKHE MOACITH IS
OTIMCAHMSI PEaTbHBIX MPOIECCOB,

BBIOMpATh METO/IbI MCCIIEOBAHMS, C TOMOIIBIO TPUOOPOB;

Jc€J1aTh 000CHOBaHHBIE BBIBOJbI ITO pC3yJibTaTaM (1)I/IBI/I‘ICCKI/IX uccieaonsa
-HUH




Biaaners

MOHATUMHBIM aIlapaToM,

HABBIKAMU aHAJIN3a U CUHTE3a B UCCIIEN0BATENbCKON NEATCIIBHOCTH
croco0amMM JEeMOHCTpalMK YMEHUS aHAIU3UPOBATh TEOPUIO NIPU PELICHUU
MHKEHEPHBIX 3a]1a4;

METOAAaMHU NpOBeeHUs (PU3NUECKUX U3MEPEHUH, pacueTa BeIUYHH,
aHaJIM-3a NOJyYCHHBIX JAHHBIX U HABBIKAMH IIJIAHUPOBAHUS
HCCIIEI0BATENILCKOIO IIPOLECCa;

HaBbIKaMU M METOJAMKaMH 0000I1IEHUS Pe3yJIbTaTOB SKCIIEPUMEHTAIILHOM
JEATEIIbHOCTH;

croco0amMu OIIEHUBAHUSI 3HAYMMOCTH U MPAKTUYECKOHN MPUTOJHOCTH
[IOJIyYCHHBIX PE3YJIbTATOB;

BO3MOYKHOCTBIO MEXAUCIUITMHAPHOTO PUMEHEHUST (PU3NUECKUX 3HAHUM;
OCHOBHBIMH M€TOJIaMH (pU3HUYECKHUX HCCIel0BaHUN B IPO(eCcCHOHANIBHOM
00J1aCTH, MPAKTUYECKMMHU YMEHHUSIMH U HABBIKAMH UX UCIIOJIB30BAHUS;

[1K-3 TOTOBHOCTBIO UCTIOIB30BATh (PU3UKO-MATEMATHUECKUH anmapar JijIsl pelieHus 3aaad4,
BO3HHUKAIOIIUX B X0/1€ TPO(HheCcCHOHATBEHOU NesTEIbHOCTH

3HaTh

OCHOBHbI€ 3aKOHBI (PU3HKHU;

CJIEICTBUS U3 ITUX 3aKOHOB;

($uU3HYECKYIO CYLTHOCTD SIBJICHUI U MTPOLIECCOB, IPOUCXOIALINX B IPUPOJIE;
(bu3uKO-MaTeMAaTUUECKUI anmnapar, IPUMEHSIOIUICS U1 ONUCaHUS
3aK0-HOB (PU3UKH;

METO/Ibl aHAJIM3a U MOJCIUPOBAHUS CIOXKHBIX (PU3NUECKUX MPOLIECCOB;
METO/JIbI ¥ TOJIXO/IbI K TEOPETUUECKOMY M SKCIIEPUMEHTAILHOMY HCCIIE0
-BaHHUIO, IPUMEHsEMbIE B (PU3UKE U PacIpOCTPAHSIONIMECs Ha JPyTUe
o0nacT 3HaHUU

YmMmern

pacrio3HaBath 3p(PEKTUBHOE pelIeHue OT HedPEKTHBHOTO;

OOBACHATH (BBISBIISATH U CTPOUTH) TUITHYHBIE (PU3MUECKHE MOACITH IS
OIMCAHUS PEaIbHBIX MPOIECCOB,

BBIOMPATh METO/IBI MCCIIEOBAHHMS, C TOMOIIBIO TPUOOPOB;

NPUMEHSATH (PU3MUYECKUE 3aKOHBI U PU3UKO-MAaTEeMAaTHUYECKUH anmapar B
npodeccHoHaIbHON AATETFHOCTH; UCIIOIh30BaTh UX Ha
MEXKIUCIUIIIINHAP-HOM YPOBHE;

npuoOpeTaTh 3HaHUS B 00JIaCTH (U3UKH, TPUMEHUMBIE JJIS1 pEILICHNS HH-
JKCHEPHBIX 33]1ay;

KOPPEKTHO BBIPAXKaTh M apIyMEHTHPOBAHHO 0OOCHOBBIBATH TTOJIOKEHHS
MpEeAMETHOM 00J1acTH 3HAHUSI.

U3MepSTh (QU3NUECKUE BEIUUHHBIL.




Biaaners

HABBIKAMU PEIICHUS (PU3UUCCKUX 3a]1aY;

HaBBIKAMHU Pa0OTHI C ITUPOKUM KPyToM (PU3HUYECKUX TPUOOPOB U
000py0-BaHUS;

croco0amMu IEMOHCTPAIMK YMEHUS aHATM3UPOBATH TEOPHUIO TIPU PEIICHUU
WH)KCHEPHBIX 3a/1a4;

METOAaMHU TPOBeICHUS (PU3HMUECKUX U3MEPEHUH, pacyeTa BeINYHH,
aHaJlM-3a MOJyYEHHBIX JaHHBIX U HABBIKAMH IITAHUPOBAHUS
HCCIIEI0OBATEILCKOTO MPOIIecca;

HaBBIKAMHU ¥ METOJIMKAMH 0000IICHUS PE3yIIbTATOB IKCIICPUMEHTATBHOM
NeSITeTTbHOCTH;

croco0amMu OIICHUBAHUSI 3HAYMMOCTH U TIPAKTUYECKOH MPUTOTHOCTH
MIOJTyYCHHBIX Pe3yJIbTaTOB;

BO3MOYKHOCTHIO MEXIUCITUTLTIMHAPHOTO IPUMEHEHUST (PU3NICCKUX 3HAHUM;
OCHOBHBIMH METOJaMH (PU3NYECKUX UCCIIEOBAHUH B MPO(HECCHOHAIBHON
001acTu, MPaKTHYECKUMH YMEHUSIMHU U HABBIKAMU MX HCIIOJIb30BaHMS,
po(hecCHOHANTLHBIM SI3BIKOM B 001acT (pU3MKY;

croco0amMu COBEPIICHCTBOBAaHUS MPO(ECCUOHANBHBIX 3HAHUN U YMCHHUI
MyTEM HCIIOJIb30BaHU BO3MOXKHOCTEH HH(POPMAIIMOHHON Cpeibl

IIK-4 roTOBHOCTBIO HCII0JIb30BaTh OCHOBHEIC NOHATHSA, 3aKOHBI U MOACIIN TCPMOANHAMUKH,
XHUMHYISCKOM KMHCTUKH, IICPCHOCA TCIJIa U MAaCChI

3HaTh

OCHOBHBIC 3aKOHBI TCPMOANHAMUKH

CJICACTBHA U3 5THUX 3aKOHOB,

(I)I/I3I/I‘-ICCKYIO CYHIHOCTDb SIBIICHUI U mponeccoB, NPpOUCXOAANIUX B IIPOLEC
-CaxX TCPMOANHAMUKH, IIEPEHOCA TCIJIa U MACChI;
(I)I/I3I/IKO-MaTeMaTI/I‘lCCKI/II71 arrapar, HpHMCHHIOH.IHfICH JJIA OITMCaHUA
3aKO0-HOB TCPMOJUHAMUKU

MCTOAbI aHaJIn3a U MOACIINPOBAHUA CIIOKHBIX (I)I/IBI/I‘-ICCKI/IX IMpOLCCCOB;
MCTOABI 1 TIOAXOABI K TCOPETUICCKOMY U SKCIICPUMEHTAJIbBHOMY UCCIICI0
-BaAHHIO, IPUMCHACMBIC B TCPMOJIMHAMUKE

YmMmern

NPUMEHSATH (PU3MYECKHE 3aKOHBI U (PH3UKO-MaTEeMaTHUECKUH armapat npu
peleHnH! 3a7ad B 00JIaCTH TEPMOIMHAMMKH;

nproOpeTaTs 3HaHUA B 00J1aCTH (PU3UKH, TIPUMEHUMBIE [T PELICHHUS UH-
JKEHEPHBIX 3a/1a4;

KOPPEKTHO BBIpa)kaTh U apryMEHTHPOBAHHO OOOCHOBBIBATDH MTOJIOKEHMSI
IPeIMETHOM 001acTH 3HAHMUS.

U3MEPATh GU3NIECKHUE BEITUIHHBI.

Bnanets

HaBBIKAMU PELICHU TEPMOAMHAMUYECKUX 3a/1a4;

HaBBIKAMHU pa0OTHI C ITUPOKUM KPyroM MpuOOpOB U 000pyAOBaHHUS, UC-
MIOJIB3YEMOTO IIPH UCCIEAOBAHUU IIPOLIECCOB TEPMOAUMHAMUKH, IIEPEHOCA
TEeIlIa U Macchl,

HaBBIKAMU M METOJUKaMH 0000IIeHNs PE3yIbTaTOB HKCIIEPUMEHTAIBHOM
JIeATEIIbHOCTH;

croco0amMu OLIEHUBAHUsI 3HAYMMOCTH U MPAKTUYECKON MPUTOJHOCTH
IIOJIyYEHHBIX PE3YJIbTATOB;

1po¢eCCHOHATILHBIM SI3IKOM B 00J1aCTH TEPMOJUHAMUKH;




4. CTpykTypa, 00bEM H coaepkaHue IUCUHUIIIMHBI (MO1YJIs1)

OO6mas TpyaoeMKoCTh AUCHUILTUHBI cocTtaBnseT 10 3auetHsix enuuun 360 akaa. 4acos, B TOM

YHUCJIC:

— KOHTaKTHas padbora — 195 akas. gacos:
— aynutopHas — 187 akan. yacos;
— BHEayIUTOpHas — 8 akaJi. 4acoB
— caMocTosTenbHast pabora — 93,6 akaJ1. yacos;
— MMOATOTOBKA K 3k3aMeny — 71,4 akan. yaca

d)opMa aTTeCTaluu - SK3aMCH

AynuTopHas 3 s
o KOHTaKTHas paboTa E E ®opma TeKymero
Pazznen/ Tema % ( axan. 1acax) E 2] Bun . KOHTPOJIA Kox
[ — = & ©O| CAMOCTOATEIILHOM | YCIEBACMOCTH ] | oo
@) g £ paboTHI IPOMEKYTOUHON
Tex. nal. | mpaxr. 9 aTTeCTaIun
3aH. | 3aH. [O S
1. ®usnyeckue OCHOBBI MEXaHUKHI
11 Kunemaruka ITonroroBka OnNK-4,
MaTepHaJbHOW  TOYKH U NPaKTHYECKOMY, MK-1
MOCTYMATENIFHOTO  TBUKCHHS 1 1 1 nabopaTtopHo- YcTHBIH ompoc !
a0COJIIOTHO TBEPJIOTO Teua. NPaKTHYECKOMY MK-3,
YpaBHEHUS JBIKEHHS. 3aHATHIO NnK-4
1.2 lunamuka MaTepuaabHON IToaroroska K, OnMK-4,
TOYKH U TOCTYyNa-TEIBHOTO MIPAKTUYECKOMY, MK-1
JIBUDKEHUS a0COJIFOTHO 2 2 1 nabopaTopHo- YcTHblIi onpoc !
TBEPOrO0  Tena  3aKOHBI MIPAKTUYECKOMY MK-3,
HeroTona 3aHATHIO MK-4
1.3 KunemaTHka ¥ TUHaMHKa ITonroroBka k OrK-4,
BpAILIATENIBHOTO  JBHIXKCHHUS MIPAKTUYECKOMY, MK-1,
JIaGopatopHble
TBEpAOro  Tema. MoMeHT 2 2 1 nabopaTopHo- paGoTHI MK-3
CWJIbI, MOMEHT  HHEpLUH, MPAKTUYECKOMY MK-4
MOMEHT UMITyJIbCa. 2 3aHATHIO
1.4 Cunbl B mexanuke. CHbl
ynpyroctd u TpeHus. Cuia ITonroroska K, OnKk-4,
TATOTEHUS. 3aKkoH MIPaKTHYECKOMY, MNK-1,
BCEMHUPHOTO TATOTEHUSI. 1 1 1 nabopaTopHO- Verneii onpoc  |[1K-3,
WueprmanbHble u MIPAKTUYECKOMY MK-4
HEHHEPLHUAIBHBIE  CHUCTEMBI 3aHATHIO.
orcyera
1.5 Pabotra, MOIIHOCTb, TloaroroBka K,
MeXaHW4YecKass SHEeprus mpu MIPaKTUYECKOMY,
TOCTYATEIEHOM u nabopaTopHo- OMK-4,
BpalaTeJIbHOM  JIBUXKCHUH. 1 1 2 IIPAKTHIECKOMY Jla6oparopusie [[MK-1,
3aKoHBI COXpaHeHHS B 3aHATHIO. paboTHI. MK-3,
KJIACCHYECKOU MEXaHHUKE. Brmonnenune MK-4
3aKOHBl ~ COXpaHEHHs U MIPAKTUYECKUX
CUMMETpUs B IIPUPOJIE. 3a/JaHUH.




1.6 Tpuniun

OTHOCHUTCIIbHOCTH B
MeXaHUKe. OCHOBEHI IoxaroroBka k
PENATUBUCTCKOM  MEXaHUKHU NPAKTHYECKOMY,
ITocTynater DWHIITeHA. nabopaTopHO- OfK-4,
IIPpOBEPKa I—IK 1
TIpeoOpazoBanus  JlopeHia, MPaKTUIECKOMY -1,
UHANBUAYAJIbHBIX
CIEACTBUSA, CBSI3b C 3aHATHUIO. saxanuii MK-3,
npeobpazoBanusaMu [ asues. Brmonnenne MK-4
DJEeMEeHTBl  peNITUBUCTCKON MIPAKTUYECKUX
JUHAMUKH: HMITYJIBC, Macca, 3aaHuM.
CBSI3b SHEPIHU C UMITYJIECOM
U Macco.
HWroro no pazgeny
2. MonekynsapHas ¢usuka u
TCpMOJAHAMHUKa
2.1 ®wusnuyeckne OCHOBBHI -
. TToaroroBka K, OfK-4,
MOJIEKYJISIPHO-KUHETHUECKON . MK-1
MIPaKTU4eCKOMY, | YCTHBIH ompoc. -1,
TEOpHH. VYpasHenue
nabopaTopHO- JlaGoparopubie |[1K-3
COCTOSIHUSI WJICAIBHOTO Trasa. ’
MPAaKTHIECKOMY padoTEHI. MK-4
TepmoanHaMudeckne
3aHATHIO
(YHKIIMH ¥ COCTOSIHUS
2.2 [TpuHIMIB IToaroroska K, OnK-4,
CTaTUCTUYECKOTO  OINHCAHHUS MIPaKTUYECKOMY, MK-1
v 7
cucteM dactun. DyHKIUH nabopaTopHO- VYcTHBIH ompoc MK-3
pactipenenenud MakcBeiia u NPaKTHYECKOMY ’
Bonermana. 3aHATHIO MK-4
Iloaroroska k MNK-4
2.3 [TepBoe HayYaJo - aKTI/I‘{eCKOM, 0 ’
TEPMOJUHAMHUKH. P Y, JlabopartopHsbie NnK-1,
nabopaTopHO-
TepMoxuHaMUUECKUE paboTsI. MnK-3,
P MIPAKTUYECKOMY
) 3aHATHIO MK-4
Ilogroroska k
IIPAKTHYECCKOM
2.4 Bropoe HAYAIo P v OnkK-4
nabopaTopHo- ’
TEPMOANHAMUKH. IIpoBEpKa MK-1
MPAKTUYECKOMY -1,
TepMmoauHamMuuecKas WH/IMBUAYIIEHBIX
3aHSATHUIO. . NK-3
BEPOSATHOCTE W DHTPOIHSL. 3amaHui ’
Brimonnenne MK-4
TennoBblie ABUraTEH. -
MPAKTHIECKUX
3a/1aHuH.
Wroro no pazneny
3. DIEeKTpUYECTBO U MarHeTU3M
3.1 DIEeKTPOCTaTHKA B Tloaroroska K, OMK-4,
BakyyMme W BemectBe. [1oTok MIPaKTHYECKOMY, MK-1,
JlaGoparopHbie
nupkyisinus E. [lotenuwman. nabopaTopHO- AGOThL MNK-3,
VYpaBHenus MakcBemna st MPAKTHIECKOMY p MK-4
INEKTPOCTATHYECKOTO TTOJIS. 3aHATHIO
3.2 OJeKTpOAMHAMHUKA. -
hoA Tloaroroska k OMK-4,
Kiraccuueckast  snexTponHas MK-1
TEOPHs IEKTPONPOBOIHOCTH MPAKTITICCKOMY, ’
nabopaTtopHO- VYcrHbI onpoc -
METaJUIOB. 3akonbl| 2 - aKTII:/)I‘IeC[I)(OM p MK-3,
nmoctosiHHoro Toka. [IpaBmia P y NnK-4
3aHATHIO
Kupxroda.
3.3  MaruuTocTatuka B OMK-4
Bakyyme u BemlectBe. Cuiia [Moaroroska K, T
Jlopenna, cuima  Ammepa. MIPaKTUYECKOMY, MK-1,
JlaboparopHsie
Ilotox w nupkynsuus B. n1abopaTopHO- AGOTLL MK-3,
BuxpeBoii xapakrep mods. IIPaKTUYECKOMY P ’ MK-4
VpaBuennss MaxkcBemna s 3aHITHIO

MAarduToCTaTH4CCKOro InoJis.




34 Ipunun

OTHOCUTEIILHOCTH B
OnK-4,
INEKTPOANHAMHKE. IToaroToBka K,
DneKTpoMarHuTHas u MIPaKTUYECKOMY, . MK-1,
VYerHbll onpoc,
MarHUTORJICKTPUYCCKAs 1 1 1 nabopaTopHO- MK-3,
TECTHPOBaHHE
WHAYKLUSL. YpaBHeHHs MIPaKTUYECKOMY MK-4
Makcemra. MarepuanbHeie 3aHITHIO
YpaBHEHHUS I OJHOPOJHOU
H30TPOITHOHN Cpempl.
IToxgroroBka K,
NPaKTHYECKOMY,
1260 _ OnkK-4,
paTopHO IIpOBEpKa
35 DNeKTPOMAarHUTHHIE MK-1
MIPAKTHIECKOMY | MHAWBUIYaTbHBIX -1,
BOJIHBI. Bonnosoe 1 1 1 SAHSITHIO saanmii MK-3
ypasuenue. [llkana DMB. ) ’ It
Brimonnenne TECTHPOBAHHE [ K_4
MPAKTHICCKUX
3a/JaHUH.
Hroro no paszgeny 5 5 5
HUroro 3a cemectp 17 17 17 JK3aMeH
4. BonHOBasi M KBAaHTOBAsI ONITHKA
IlogroroBka k -
4.1 dotomeTprueckre - afmqecxom ’ OrkK-4,
XapaKTepUCTUKH.  [IpuHIUT P Y JlaGoparopHbie nK-1,
. 4 4 3 n1abopaTopHO-
Openens-I'roiirenca. paboThI. MNK-3,
Hucnepcus cseta MPAKTHHICCKOMY
p ) 3aHITHIO MNK-4
IMoAroToBKa K, OlK-4,
MIPaKTUYECKOM
4.2 UnrepdepeHmus cBerta. P Y . nK-1,
4 4 3 nabopatopHo- YcTHBIH ompoc
KorepenTHOCTD. MK-3,
MPAKTUYECKOMY
3aHATHIO MK-4
IToaroroska K, OnNK-4,
4.3 nppaxus CBETa. NIPaKTUIECKOM
HAundppaxn P Y JlaGoparopHbie NnK-1,
Hudpaxuus  Dpenens u 4 4 3 nabopaTopHO-
paboTsI. MK-3,
OpayHrodepa. MIPAKTUYECKOMY
3aHATHIO MNK-4
4.4  Tlonspuszauusi  cBera. TToaroroBka K, OnNK-4,
SBnenue JIBOMHOTO MPAKTHIECKOMY, MK-1
19 ’
Jy4eTpeIOMIICHUS. 4 4 3 nabopaTopHO- YcTHBIN orpoc MK-3
TTonepeunocTs CBETOBBIX MIPAKTUYECKOMY ’
BOJIH. 3aHATHIO MNK-4
4.5
KopmyckynspHo-BOITHOBOK
PITYCKYIIAp IToxgroroBka x,
Ty aTu3M. dotorddexkr, HDAKTHIECKOM OMK-4
s¢pdexr KommnroHa, ombiT §a60 ato HOy’ S T
Basuiosa, TOPMO3HOC i} aKTi‘{eCrI)(OM I/IHJII/I}E)I/IJI gm,m,lx Mk-1,
PEHTTEHOBCKOE  M3IydYCHHE. 3 3 3 P y yal MK-3,
3aHSATHIO. 3a/IaHHH,
Wznyyenue a0COIIOTHO MK-4
Brimonnenne TECTUPOBAHUE
yepHoro Tena. lumoresa
. MPAKTHISCKUX
IInanka. Bomusr me Bpotins. o
3a/IaHHN.
TIpunimn
HEONPEIeICHHOCTH.
Hroro no pasgeny 19 [ 19 15
5. OcHOBHBIE MOJIOXKEHUS
KBAHTOBOM MEXaHUKH.
5.1 KsaHTOBBIE COCTOSIHUSL.
Bonnosas HKLIUS U ee -
v(by [Toarororka K, OMK-4,
¢busnyeckuit CMBICIIL. MK-1
puHINI CYNEPIIO3ULIUH TPAKTIICCKOMY, o
p yuep ) 3 3 1 1abopaTopHO- Verneii onpoc  |[1K-3,
YpaBHeHUe [penunrepa,
MIPaKTUYECKOMY MK-4
KBaHTOBEIC ypaBHEHHS
3aHATHIO
JIBUKEHUS. OnepaTops!

(1)1/13I/I‘ICCKI/IX BCJIMYHH.




INoaroroska x -
5.2 Hexoropsie 3a1a4u A ’ OrK-4,
. MIPaKTUYECKOMY, MK-1
KBaHTOBO¥ MEXaHUKH. . ’
N 2 2 1 1abopaTopHO- YcTHBIN ompoc
Yactuiia B MOTEHIHATLHON MNK-3,
MIPAKTUYECKOMY
sme. KBaHTOBaHHE SHEPTUU. MK-4
3aHATHIO
5.3 TyHHenbHbIH 3 QEKT. TToaroroBka K, OnNK-4,
Anbda-pacag Kak IpuMep MPAaKTHIECKOMY, § MNK-1,
TYHHEJILHOTO 3¢ dexra. 3 3 1 nabopaTopHO- YcTHBIN ompoc MK-3
XonogHas SMHCCHUS MIPAKTUYECKOMY ’
3JICKTPOHOB. 3aHATHIO MnK-4
IToaroroska K,
MPAKTHIECKOM -
5.4 I'paHuIBI TPUMEHUMOCTH §a60 1o HOy’ HDOBEDKA OnK-4,
KBAHTOBOIH MCXAHHUIKH. n aKTI;/)l‘leCE)(OM l/lH)II/IlI;)I/IL[ gj‘[beIX Mk-1,
PenstuBucTCKAs u 3 3 1 P Y ya MNK-3,
3aHSTHIO. 3a/1aHuH.
HepeISITUBHCTCKAS MK-4
Brimonnenne TecTtupoBanue.
KBaHTOBasi MEXaHHUKa
MPAKTHISCKUX
3a/laHuH.
HWroro mo pazmeny 11 11 4
6. ATomHas u siiepHas Gusmuka
6.1 DnekTpoHBI B aTroMmax. ITogroroBka k OfK-4,
ATOM BOJOpOJa B KBaHTOBOI MPAaKTHIECKOMY, NK-1,
JlaGopartopHbie
MEXaHHUKE. KBanroBanue 3 3 3 nabopaTopHO- AGOTEN MK-3,
9HEprhH, MOMEHTa MMITYJIbCa MPAaKTHIECKOMY p ’ MK-4
U €ro MPOCKIIHH. 3aHATHIO
Iloaroroska k -
6.2 MHOro31eKTpOHHBIE A ’ OrK-4,
MIPaKTUYECKOMY, MK-1
aTOMBL. DJEKTPOHHBIE CJIOU H . ,
3 3 3 nabopaTopHO- YcTHBIN ompoc
obomouku. Ilepuoanveckast MnK-3,
cuctema /.M. Menneneena TPAKTHACCKOMY
o ) 3aHATHIO MK-4
6.3 UsimyueHue  aTOMOB. Tloaroroska K, OMnK-4,
DHepreTudecKuit CIIEKT MPAKTHIECKOM
P p p Y JlaGoparopHbie NnK-1,
aToma BOJIOpO/JIA. 3 3 3 nabopaTopHO-
. paboTHI. MK-3,
OHepreTu4ecKuit CIIEKTP MIPAKTUYECKOMY
aTOMOB U MoJIeKyJL. Jla3epsl. 3aHATHIO MK-4
TToaroToBka K, OrlKR-4,
MPAKTHIECKOM
6.4 Mosekynbl. Busr p ¥, . MNK-1,
N 3 3 3 nabopaTopHO- YcTHBIN ompoc
CBA3EH. MK-3,
MPAKTHIECKOMY
3aHITHIO NnK-4
TToaroroska K, OrlKR-4,
MIPAKTHIECKOM
6.5 DneMeHTapHbBIC YaCTHIIBI P Ys N MK-1,
3 3 1 nabopaTopHO- YcTHBIN ompoc
U siapa. MNK-3,
MPAKTHIECKOMY
3aHSIATHIO NnK-4
6.6 CocraB  smep, WuX OMK-4
CBOWCTBa, M30TOMNBI. Mozenu Tloaroroska K, T
sqpa, YCTOWYNBBIE u MPAKTHIECKOMY, MNK-1,
HeycToiuuBele sapa. Jedekr 3 3 1 nabopaTopHO- Veruslit onpoc  |[MK-3,
Macc ¥ SHEprusl CBS3H. HyTI:I MPAKTHIECKOMY MK-4
MOy YCHUS IepHON 3aHATHIO
SHEPIuu.
TToaroroBka K,
6.7 PamnoakTMBHOCTH. Buisl
aIM0aKTHBHBIX acIIaIoB TIPAKTITICCKOMY, OMK-4
P p : nabopaTopHO- [IpoBepka T
3akoH PaZMOaKTUBHOTO MK-1
. MPAKTHYECKOMY | MHAUBHIYAIBHBIX -1,
pactana.  BsammopeiicTue 3 3 1 .
3aHATHUIO. 3alaHUU. NK-3
HU3JIy4YCHUsI C  BCIICCTBOM. ’
Brmmonnenne TectupoBanue MK-4
Jlo3Eb1. 3amura oT -
MIPAKTHYECKUX
PaAMOAKTUBHOTO U3JTY4YCHUS. -
3aJJaHUH.
Hroro no pasgeny 21 | 21 15
HUroro 3a cemectp 51 51 34 9K3aMeH




HToro 1o aucIuIjinie | 68 | 68 | 51 | | JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipn peanmuzanuu pa3IWYHBIX BHUAOB YueOHOW paboTel Hambonee >hPeKTUBHBIC
pe3yabTaThl OCBOCHUS JUCHUIUIMHBI «@DH3HMKa» JaloT TpaJWIMOHHBIE 00pa30BaTENbHBIC
TEXHOJIOTHH, UHTEPaKTUBHbIE TEXHOJIOTUH, MH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIE
00pa3oBaTesibHbIC TEXHOJIOTHH.

1. TpanuuuoHHble 00pa30BaTENbHbIE TEXHOJIOIMM OPUEHTHUPYIOTCS Ha OpPraHU3aLUIO
00pa30BaTeNIbHOTO  IpOLecca, MPEANOJaralllyl0 HpsIMYyH TPaHCISIIUIO 3HAHUH  OT
npenojaBaTess K CTyAEHTY (IIPEUMYILIECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-WIUIIOCTPATUBHBIX
METOAOB 00y4eHus). YueOHasi esTeIbHOCTh CTYACHTAa HOCUT B TAKMX YCIIOBHSIX, KaK IPaBUIIO,
PENnpoayKTUBHBIN XapakTep.

@DopMbl YUEOHBIX 3aHATHI C HCIIOJIb30BAHUEM TPAJAULIMOHHBIX TEXHOIOTHIA:

WudopmanvonHas  JeKUUS—  IOCJIEJOBAaTEIbHOE  M3JI0KEHHWE  MaTepuajla B
JTUCLHUTUIMHAPHON JIOTHKE, OCYLIECTBISIEMOE IPEHMYIIECTBEHHO BEepOAJbHBIMU CpEACTBAMU
(MOHOJIOT TpernoaaBaTes).

Cemunap — Oecenia mpenogaBaTest U CTyIEHTOB, 00CYKICHHE 3apaHee MOATOTOBICHHBIX
COOOLIEHUH MO KaXJOMYy BOIPOCY IUIAaHA 3aHATUS C €AMHBIM Ui BCEX IIepedyHEM
pEeKOMEeHIyeMol 00s13aTeIbHOM U JOTTOTHUTEIBHOMN JTUTEPATYPHI.

[IpakTHyeckoe 3aHATHE, NOCBALICHHOE OCBOCHUIO KOHKPETHBIX YMEHHUM M HaBBIKOB I10
IPEJIOKEHHOMY aITOPUTMY.

JIaGopatopHas paboTa — opranu3anus yueOHoi paboThl ¢ pealbHbIMU MaTe€pUaIbHBIMU U
UHPOPMALIMOHHBIMA OOBEKTaAMH, JKCIEPUMEHTANbHAs pPadOTa C aHAJIOTOBBIMH MOJCISIMU
pe-abHbIX OOBEKTOB.

3. HTEepakTUBHBIC TEXHOJOTHUH — OpraHU3aIus 00pa30BaTEIILHOTO MPOIEcca, KOTOpas
npernonaraeT akTUBHOE U HEJIMHEIHOE B3aUMO/IEHCTBHE BCEX YUaCTHUKOB, TOCTH)KEHUE Ha ITON
OCHOBE JIMYHOCTHO 3HAYMMOTO JUIsi HHX oOpa3oBaTesnbHOro pesynbTata. Hapsmy co
CHELM-AIN3UPOBAaHHBIMU ~ TEXHOJOTMSIMM ~ TaKOro  poja  NPUHIMI ~ MHTEPAaKTUBHOCTHU
NPOCIE)KUBAETCSI B OONBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJIOTHH.
WHTEepakTUBHOCTH MOAPA3yMeBAET CyOBEKT-CyOBEKTHbIE OTHOLIEHHS B X0/1€ 00pa30BaTeIbHOIO
nporiecca U, Kak ClieZicTBUE, OPMHUPOBAHNE CaMOpPa3BUBaOMIEiicst HH()OPMAITMOHHO-PEeCypCHOM
Cpepl.

@opMbl yUeOHBIX 3aHATHH C HUCMOJIH30BAHHUEM CIICIUATN3UPOBAHHBIX WHTEPAKTHBHBIX
TEXHOJIOTHI:

Jlexuusi «0OpaTHON CBSI3M» — JIEKIUSA—TIPOBOKALMS (M3JI0KEHUE MaTepHalla C 3apaHee
3a-TUTaHUPOBAHHBIMU OLIMOKAMHU ), IEKIUsI-0ece1a, JIEKINsA-TUCKYCCHS.

CemuHap-IucKyccusi — KOJUIEKTUBHOE OOCYKIEHHE Kakoro-Iubo CIIOPHOTO BOIPOCa,
npoOjeMbl, BBIABICHME MHEHUH B rpynmne (MeXrpynmoBOM [AManor, JTUCKYCCHUS Kak
CIIOp-JIMajor).

4.  HHpopMallMOHHO-KOMMYHHMKALIMOHHbIE  00pa3oBaTelbHblE  TEXHOJOTUH  —
opranusanus o0pa3zoBaTeIbHOI0 IpoIEcca, OCHOBAaHHASI HA MPUMEHEHUH CIEeIATN3UPOBAHHbBIX
IPOTPaMMHBIX CPEJl U TEXHUYECKUX CPEJCTB pabOThI ¢ HUH(OPMAIHEH.

@opMbl y4eOHBIX 3aHATHH C WCMOJIB30BaHUEM HH(POPMAITMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHI:

Jlexuus-Bu3yanu3anusi — HU3JI0KEHUE COJIEpP)KaHUs COMPOBOKIACTCS IMpe3eHTaluei
(IemMoHCTpanuel ydeOHbIX MaTepHalioB, MPEACTaBICHHBIX B Pa3IMUHbIX 3HAKOBBIX CUCTEMAX, B
T.4. WUTIOCTPATUBHBIX, TPaUIECKHX, ayJH0- U BUICOMATEPHAIIOB).

[IpakTnyeckoe 3aHATHE B (OpME NPE3EHTALMU — MPEACTaBIECHUE pPE3YJIbTaTOB
IPOEKTHON WJIM MCCIIEI0BATENbCKONW AESTEIBHOCTH C MUCIIOJIB30BAHUEM CHEIHAIN3UPOBAHHBIX
POTPaMMHBIX CPeI.

6 YueOHo-MeTOoquYecKOe 00ecrieueHre CaMOCTOSITeIbHOI padoThI 00y4Yalouuxcst
[IpencraBneHo B mpuiioxxkeHuu 1.



7 OneHoYHbIE CPEeACTBA AJIs IPOBEACHHUS NPOMEKYTOYHOM aTTeCcTaAluN
[IpencraBneHbl B NPUIIOKEHUH 2.

8 YueOHo-MeTO1UYecKOe H MHPOPMAIIHOHHOE 00ecTieueHne JUCITUTIMHBI (MOTYJIs1)
a) OcHoBHas IUTEpPaTypa:
1. lemumuenko, B.W. ®usuka : yueouuk / B.W. {emunuenko, U.B. JIemumuenko. — 6-¢

u3f.,mepepad. u gom. — MockBa : MHOPA-M, 2016. — 581 c. - Pexwum pocryma
https://znanium.com/]. — (Beicmee obpa3oBanue: bakamaBpuar). - ISBN 978-5-16-010079-1
(print) ; ISBN 978-5-16-101800-2 (online). - Tekcr : osaekrponnsni. - URL:

http://znanium.com/bookread2.php?book=469821 — ISBN:978-5-16-010079-1 (nara oOpaieHus:
25.09.2020). — Pexxum 1ocTyMa: MO MOIITHCKE.

2. Kysnenos, C. . ®dwusuka. BomnoBas ontuka. KBaHToBas mpupoja H3Iy4CHHS.
DJIeMEHTBI aTOMHOM U siiepHO# pusuku: Yuednoe nocodue / Kysueros C.U., Jlugep A.M.-3 u3.,
nepepadb. u gom. - MockBa :By3osckmii yueOHuk,HUL] MH®DPA-M,2015-212¢. ISBN
978-5-9558-0350-0. - Teker ) AJEKTPOHHBIN. - URL:

A AR AAAAN

0) JlomoTHUTE IbHASI JINTEpaTypa:

1. [TaBnos, C. B. O6mas ¢pusuka: coOopHuK 3a1a4 : yued. mocodue / C.B. ITaBnos, JI.A.
Ckunierposa ; noja pea. C.B. [TaioBa. — Mocksa : UH®PA-M, 2018. — 319 c. — (Bsiciee
obOpasoBanue: bakanaBpuar). —
www.dx.doi.org/10.12737/textbook_5ad4b0fd3ee963.26468696. - ISBN 978-5-16-013262-4. -
Tekcer : anextponnsiid. - URL: https://znanium.com/read?id=329738 (nara oOparieHwusi:
25.09.2020). — PexxuiM JOCTyIIA: 110 TOATHKCKE.

2. Uponos, U. E. 3amauu no obmeit ¢usuke / Upomos U.E., - 11-e uzn., a1m. - Mocksa
:JJaboparopwus 3nanui, 2017. - 434 c.: ISBN 978-5-00101-491-1. - Tekcr : anekTponHsbIi. - URL:
https://znanium.com/read?pid=539097 (mara oOpamenus: 25.09.2020). — Pexxum goctyma: mo
TIOJTITHICKE.

B) MeToan4yeckue ykazaHusi:

1. Beuepkun, M. B. DiekrpocTaTika U MOCTOSIHHBIN TOK : pakTukyM / M. B. BeuepkuH,
O. B. Kpusko, E. B. MakapueBa ; MI'TY, Un-T sHepretuku u aBromaTtuku, Kad. pusuku. -
Marnuroropek : MI'TY, 2012. - 1 snekrpon. ont. auck (CD-ROM). - 3arn. ¢ Tuty:. 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). - Makpoodbekr. - Tekcr
AJIEKTPOHHBIN. - CBefieHus noctynHbl Takke Ha CD-ROM.

2. CaBuenko, 0. U. TTepemennslii Tok : tadopaTtopHbiii mpaktukyMm / O, U. CaBuenko, O.
H. Boctpoxnyrosa, H. U.Mumenesa ; MI'TY . - Marauroropck : MI'TY, 2018. - 1 snexTpoH.
OIIT. JICK (CD-ROM). - 3aru. c TUTYL. 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 noctynssl Takxe Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebl:

IIporpammHoe obecnieueHue

Hanmenosanue I10 Ne norosopa Cpoxk neiicTBus IULEH3UU



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
http://www.dx.doi.org/10.12737/textbook_5ad4b0fd3ee963.26468696.%20-%20ISBN%20978-5-16-013262-4
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

: : No 135 oT
MS Office 2007 Professional 17.09.2007 0eccpovHO
7Zip |CBO6OI[HO | 0OECCPOUHO

HpO(l)eCCI/[OHaJII)HLIe 0a3bl JAHHbIX H nntbopMaunonﬂme CIIPaBOYHBLIC CUCTEMBI

Hassanue xypca CchUIKa

[TouckoBas cucrema Axagemus Google

(Google Scholar) URL.: https://scholar.google.ru/

WNudpopmannonnas cucrema - EquHoe okHO

URL: http://window.edu.ru/
JOCTYIIa K I/IHd)ODMaLII/IOHHLIM pecypcaM

9 MartepuaJbHO-TEXHHYECKOE 0O0ecneuyeHrne THCIUTILITHHBI (MOTyJIs1)

MaTepI/IaJIBHO-TGXHI/I‘IeCKOG obecrnieucHue JUCHUIIIMHBI BKIIFOYACT:



MaTepI/IaJ'II)HO'TeXHI/I‘ICCKOG obecneucHue JUCHUITIIIMHBI BKIIFOYACT:

Tun u HazBanue ayqutopun OCHAIICHUE ayAUTOPHH

VYueOHbIC ayIUTOPUH I IPOBEICHUS 3aHATHH JICKIIMOHHO-TO TUTIAa MyIbTUMEIUITHBIC
CpEeIICTBA XPAHEHUS, IEPEIauu U MPEACTABICHUS HH(DOPMAIIHH.

VYyeOnast ayauTtopust Juisi OpoBedeHUs JabopartopHbix pa-60t1: JlaGopaTopust «
MexaHuKy, MOJIEKYJISIPHOH (HU3UKH M TepMO-TUHAMUKW» JlabopaTopHble yCTaHOBKH,
U3MEepUTEeNbHbIE IPU-O00PHI 1S TPOBEICHUS Ja00PAaTOPHBIX padoT:

1. bBauuctuueckue MasiTHUKH.

2. Mastauk O6epoOeka.

3. dusnueckuii MasITHHK.

4. locka I'anpTOHA.

5. JIabopatopHasi ycTaHOBKA JUISI UCCIIEOBAHUS PACIIPEICIICHHSI TEPMOAIIEKTPOHOB I10
MOJIYJIIO UX CKO-POCTH.

6. JlaGoparopHasi ycTaHOBKA Ui ONpEAETCHHs IOKa3aTenell anuabaThl Y METOAOM
Knemana u [lezopma.

7. JJabopaTopHasi yCTaHOBKA JJIsl MPOBEPKHU 3aKOHA BO3PACTaHUS SHTPOIIUHU B MIPOIECCE
muddy3un ra30B Ha MOJIEIIN TTIEPEMEIIUBAHUS I11APOB.

8.JJaboparopHas ycTaHOBKa [T IPOBEPKH 3aK0-HOB BO3pPACTAaHUs SHTPOIINH B IIPOIECCE
TerooOMeHa.

9.YcranoBka naboparopHas Ui HW3yYEHUS 3aBU-CUMOCTH CKOPOCTH 3ByKa OT
temnepatypst "MO-C3-M"

10. VYcranoBka naGopaTopHas [UIs HCCIIEJOBAHUS TEIUIOEMKOCTH TBEPIOTO Teja
"MO-TET-M".

11. YcranoBka nabopatopHas /Ui ONPEIEICHNUsS YHUBEPCAIBHOM ra30BOM MOCTOSHHON
"MO-OI'TI-M".

12.Crenp 1abopaTOpHBIN ra30BbIE IPOLECCHI.

13. MepuTenbHBI HHCTPYMEHT.

VYuebHass aynuTopus Ui TpoBeAeHUs JabopaTopHbIX pa-00T: JlabGoparopus
«OnexkTpuye-cTBa M ONTUKW» JlabopaTopHble YCTaHOBKH, HU3MEpPUTENbHBIE MPHU-O00pPHI AJs
NPOBEICHUS JTa00OPATOPHBIX PadOT:

1.JlabopatopHas ycTaHOBKa JUIsl HCCTIEOBAHUS AIIEKTPOCTATUUECKOTO TMOJIS C TOMOIIIBIO
OJIMHAPHOTI'0 30H/1a.

2. YcTaHOBKA JIJIs ITYHTUPOBAHUS MIIITHAMIICP-METpA.

3. YcranoBka mnabopaTopHas IS OIpeIeleHHs] HWHIYKTUBHOCTU COJICHOHMJA U
MarHUTHOW MTPOHUIIAEMO-CTH.

4. YcraHoBka nabopaTopHasi Uisl U3Y4YeHHs pe30-HaHCa HANpPSHKEHUN W OmMpesesieHus
WHIYKTHBHOCTH

5. JIaboparopHasi yCTaHOBKA JIJIsl H3yUeHUs JJIMHBI CBETOBOM BOJHBI U XapaKTEPUCTHK
TUGPaKIUOHHON PEIIeTKH.

6. JlabopartopHast ycTaHOBKa JUIsl ONpEAETCHUs] paanyca KPUBU3HBI JIMH3BI U JJIMHBI
CBETOBOM BOJIHBI C TOMOIIIbIO Kosien HproToHa.

7. JlaGopaTopHasi yCTaHOBKa JUIsl ONpENENCHUs KOHIICHTPAIMU PAcTBOPOB caxapa M
MOCTOSIHHOW Bpa-IIEHUS.

8. IcTOYHMKY TUTaHMsI TOCTOSTHHOTO TOKA.

9. Marazun emkocteii Time Electronics 1071.

10. Mara3un emkoctu P-513.

11. Marasun unaykruBaocteii Time Electronics 1053.

12. Marasussl corpoTuBiieHui P-33.

13. MynsTumeTpsl mudpossie MAS-838.

14. Mynstumerpst APPA 106,203,205.

15. Ocumnnorpad nByxkananbhubii GOS-620 FG.
18 TTamanumern CM



17.MepuTtenbHbI HHCTPYMEHT.

VYuebHas aynuTopus Ui HpoBeneHUs JabopaTopHbIX pa-00T: Jlaboparopus «AToma,
TBEp-ZI0TO Tena, siupay JlabopaTopHble yCTaHOBKH, U3MEPHUTEIbHBIC PU-00PHI ISl TPOBEACHUS
1a0opaTOpHBIX pabdoT:

1.JIaGoparopnas yctanoBka ais "M3ydenns BHemHero hoTodddexra".

2. YcTaHOBKa JUISl M3YYEHHUS CIIEKTpa aroMa BOJAO-pOJa M ONpEAETICHUs MOCTOSHHOM
Pun6epra.

3. YcranoBka nabopaTopHas JUIsl ONIpeIesIeHUs OTEHIMaja Bo30y KIeHHS ra3a.

4.YcTraHOBKa JUIs OTIpeIeNIeHHS JUIMHBI Ppo0era YacTHIl B BO3TyXeE.

5. M3mepur.ckopoctu cuera YUM2-2.

6. Monoxpomaropsl MYM-1.

7. MynsTumetpsl APPA 205, 207.

8. Ocimmtorpad ayxkanansHbiii GOS-620 FG.

9. MepuTeNbHBINA HHCTPYMEHT.

VYueOHbIE ayaMTOPUM MU TIPOBEACHUS TPAKTUYECKUX 3aHA-TUI, TPYNIOBBIX |
UHIMBUAYaIb-HbIX KOHCYJIBTAIlM, TEKYIIEro KOHTPOJA M MPOMEKYTOYHOH aT-TeCTaluu
WHTepakTHBHAS JOCKA, IPOEKTOD;

MynbTUMEAUINHBINA IPOEKTOP,IKPaH.

VYueOHbIe ayAUTOPUU JUIS BBIITOJHEHUS] KYPCOBOTO MPOEKTHU-POBAHUS, TOMEILCHHS /IS
caMmo-CTosITeIbHOM paboThl. [lepconanbHbie KOMIbIOTEPHI ¢ TakeTrom MS Of-fice, ¢ Beixomom B
WHTEepHET M C JOCTyIOM B 3JIEKTPOH-HYIO HH(OPMAIIMOHHO-00Pa30BaTENbHYIO Cpery
YHH-BEPCUTETA.

[Tomemenne Ui XpaHeHUs] W NPO(UIAKTUYECKOTO OOCITYKH-BaHUS y4eOHOTO
obopynoBanust Cremnaxu, ceidsl 11 XpaHeHus yueOHoro 000-pyoBanusi. IHCTpyMEHTHI 1715
pPEMOHTa 000pPyTOBAHUSL.



IIpniaoxenne 1

YueOHo-MeTOANYECKOE O0ecTieYeHre CAMOCTOSATEIbHOH PadoThl 00y4aroIUXCs

[To muctmmmae «®u3uKa» MPEeayCMOTPEHAa BHEAyIUTOPHAs CaMOCTOSITElIbHas paboTa
oOyyaroumxcsi.

BreaynutopHas camocTosTenbHas paboTa 00ydaronuxcsl BKIOYAET B ce0si: popaboTKy
JICKIIMOHHOTO MaTepHaja, M3yueHHE JIUTEePaTyphl MO COOTBETCTBYIOLIEMY pasJeily; pEIICHUE
WHIMBUAYAITBHBIX KOHTPOJBHBIX pPa0OT, MOATOTOBKY K BBITIOJIHEHHUIO J1a0OpaTOpPHBIX padoT,
MOJITOTOBKY K OTYETY 10 JaOOpaTOpHBIM paboTam.

Ilpumepnvie unousudyaivnovie KOHmMPOJIbHBIE PAOONBL

1 kype
Kountpoabnas padora Ne 1 «Mexanuka. JJ1eKTpOMardHeTu3IM»

1. Touka aBmxkercs B iockoctd XOY 1o 3akony: x=10coswt; y=10(1-sinwt). Haiitu myTs,
NPOWICHHBIN TEJIOM 3a 2¢; yroll MEXAy BEKTOpaMH CKOpPOCcTH V U YCKOPEHHs a; TPACKTOPHIO
nBrkeHust y=f(x).

2. Ha rnmajxoit HaKJIOHHOM TMJIOCKOCTH, COCTaBIIsItoNIe yroi o = 30°
C TOPU30HTOM, HAaXOUTCS KaTylIKa C HUTKOW, CBOOOIHBII KOHELl KOTOPOii
YKpEIUIEH, KaK I0Ka3aHO Ha pucyHke. Macca karymku m = 200 r, eé
MOMEHT MHEPIIMH OTHOCHTENIEHO COOCTBEeHHOM ocr 1 = 0,45 -M?, paanyc o
HaMOTAHHOTO CJI0sl HUTOK I = 3 cM. HaliTi yckopeHHe ocu KaTylIKH.

3. [ImaTdopma ¢ meckom oOrieit maccoit M = 2 T CTOUT Ha pesibcax GT
Ha TOPU30HTAIBHOM YUYacTKe MyTH. B mecok momagaeT cHapsia Maccoil m v
= 8 xr u 3acTpeBaeT B HEM. [IpereOperas TpeHreM, ONIpeIeTUTh, C KaKOH
CKOPOCTBIO OYyJeT JBHraThcs Iuiaropma, €Cia B MOMEHT MOMagaHus M —T>
CKOPOCTH CHapsa L =450 M/c, a €€ HaTIpaBIICHUE — CBEPXY BHUB NIO]]  Frimiii i s reriiers,
o = 30° x TOPU30HTY.

4. Ha nByx 0€CKOHEUHBIX TapAJIJIEITHHBIX IJTIOCKOCTSX PABHOMEPHO PACTIPEIEIICHBI 3aPSIbI C
MOBEPXHOCTHBIMHU IUIOTHOCTSAMHU G1 U G2.0mpelenuTs HANpsKEHHOCTh 3JIEKTPUYECKOrO IMOJIS:
MEXJTy IIOCKOCTSMU; BHE ruiockocted. [TocTpouTh rpaduk M3MEHEHHs] HANPSDKEHHOCTH TOJIS
BJIOJTb JINHHH, TIEPIICHIMKYIApHO# TnacTHHaM. [IpHHATE 61=0, 62=—20, rjae 6=20uK1/M?.

5. /IBa konaeHcatopa anekTpoéMkocTaMu C1=3 MK®D u C2=6 Mk®D coeAMHEHBI MEX Ty OO0
u npucoenuHensl k 6arapee ¢ DJIC E=120 B. Onpeaenuts 3apsiibl KOHIEHCATOPOB U Pa3HOCTh
noteHimanoB Ui u Uz Mex 1y nx 00KJIaIkaMu, €ClId KOHJIEHCATOPhI COEIMHEHBI: 1) mapauieiabHo,
2) HOCJIeJ0BATENBHO.

6. [1o 1ByM OeCKOHEYHO ATMHHBIM IPSMBIM MapajuIeIbHBIM IPOBOJIaM TeKYyT TOKH [1=20A u
12=30A B ogHOM HanpasieHuu. Paccrossane mexay nposoaamu d=10 cM. BerancauTs MHIYKIUIO
B MarHuTHOrO 10JIs B TOUKE, YAAJICHHOM OT 000MX MPOBOJIOB HA OJAMHAKOBOE paccTosiHue = 10
CM.

2 Kypce

KonTpoabnasi padora Ne 2 «MoaekyasipHasi ¢gu3nka M TepMoguHamMuka. Onruka.
KBanToBasi, aToMHasi U siiepHast (PU3NKA)



1. Tlpu nHarpeBanun v =1 KMOJb  JBYXaTOMHOI'O Tra3a €ro TEepMOJMHAMUYECKas
temneparypa ysennuusaetrcst oT T1 1o T2 = 1,5 Ti. Halitu nusmenenne AS »sHTponmu, eciu
HarpeBaHue MPOUCXOAUT U30XOPUUECKH.

2. Onpenenuts IJIMHY BOJHBI CBETA, MAIAI0IETr0 Ha TU(PAaKIIMOHHYIO PELIETKY, Ha KaXK bl
MUWUTUMETP KoTopoi HaHeceHo n=400 mTpuxoB. Chekrp HaOIOJaeTCs Ha SKpaHe,
pacmoI0KEHHOM Ha paccTosiHUM 1=25 cM oT pemieTku. PaccTosiHre Ha sKpaHe MEXTy TPETbUMU
MaKCMMyMaMHU CJIEBa U CIpaBa OT LUEHTPaIbHOro Ax=27,4 cM.

3. JIBa HMKOJISI pACIOJIOKEHBI TAK, YTO YTOJI MEXKAY MX INIaBHBIMU IJIOCKOCTSIMU COCTABIISIET
¢=60°. Bo CKOJIbKO pa3 YMEHBIIIUTCS MHTEHCUBHOCTh €CTECTBEHHOTO CBETA lo pH IPOX0XKACHUN
yepe3 00a Hukoisa. KoadduruenT noriomenus ceeta B KaxaoMm Hukoie k=0,05.

4. ®oTtorpdext mpoucxoaut nmoa AciicTeueM uzydeHus ¢ A = 0,09mkm. Onpeaenuts padboTy
BBIXOJIa AIEKTPOHOB U3 METaJIa, €Clii (POTOTOK MpeKpaIiaeTcs Py 3aAeP>KUBAIOLICH pa3HOCTH

notreHuanos Us; = 3,8B.

5. Ilpu kakoit ckopocTH V 3JIEKTpOHA ero AeOpoilieBCKas JJIMHA BOIHBI OyJeT paBHa: 1)
650 um, 2) 3 nm?
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6. Onpenenure SHEPTUIO CBA3U AJIA A]ipa aToMa 11 Na

Ilepeuens nadopamopnvix pabom

1 kypc

No 1 «IIpuMeHeHne 3aKOHOB COXpaHEHUs JJIsl ONPEIENICHUs] CKOPOCTH TOJIETa Ty JIH»

No 28 «Ompenenenne WHIYKTUBHOCTH KATyIIKH W MarHUTHOM TMPOHUIIAEMOCTH
(beppOMarHUTHOTO TENa»

2 Kypce

Ne 14 «Omnpenenenne nokasarens anuadarsl MmetogoM Knemana u Jlezopmar

Ne 34 «Omnpenenenue UIMHBI CBETOBOM BOJIHBI M XapaKTEPUCTUK IU(PpaKIHOHHON

pELIETKN»
No 42 «Omnpenenenue TIaBHBIX KBAHTOBBIX YHCEN BO30YXICHHBIX COCTOSIHHM aToma
BOJIOPOJIa»



IIpuiaoxenne 2

OueHoYHbIE CPeICTBA /1JIsl MPOBeAeHUS MPOMEKYTOUHOM aTTecTaluu

a) [lnanupyemble pe3yibTaThl 00y4eHHs M OLlEHOYHbIE CPEACTBA VIS MPOBeIeHUs MPOMEKYTOYHOI aTTecTalNu:

CrpyKTypHBII
DJIEMEHT
KOMIIETEHIINH

[Tnanupyembie pe3ynbTaThl 00yUEHUS

OueHouHbIE Cpe/icTBA

OIIK-4 roToBHOCTBIO COUETAThH TCOPUI0 U IPAKTURY JJIA PCHICHHUS HHKCHCPHBIX 3aaY4

3HaTh

OCHOBHBIE 3aKOHBI (PU3UKH;
CIICZICTBHUS U3 TUX 3aKOHOB;
(bU3UYECKYIO CYIIHOCTh SIBICHUIN
U TPOIIECCOB, MPOUCXOMAALINX B
MIPUPOJIE;
(bu3NKO-MaTeMaTHYECKUN
amnmapar, TPUMEHSIOIUICS IS
OIHCaHUs 3aKOHOB (DU3HKH;

METO/IbI aHanm3a u
MOJICIMPOBAHUS CIIOKHBIX
(bU3MYECKUX MPOIIECCOB;

METO/IbI u MOJIXO/JIBI K
TEOPETHIECKOMY "
AKCMEPUMEHTAIILHOMY

HCCIICIOBAaHUIO, TIPUMCHSICMBIC B
(bu3MKe M pacIpoCTPaHSIIONIHECS
Ha Jpyrue o01acTy 3HaHUU

Ilepeuens meopemuueckux 60npocoé K IK3ameHy
1 xype

1. Kunematuka nocrynarenpHOro apmkeHus. Cucrema otcuera. [lonstue paamyc-BeKTopa,
CpeIHE U MTHOBEHHON CKOPOCTU U YCKOPEHHSI.

2. O0patHas 3a1aua MexaHuku. HaxoxieHue repemMenieHus Teina u MpoiaeHHOro My TH.
HauanbHbie ycnoBus.

3. JIBmKeHre 10 OKPYKHOCTH. YTOJI IOBOPOTA, YIJIOBasi CKOPOCTh M YIJIOBOE yCKOpeHHe. CBs3h
YIJIOBBIX U JTMHEHHBIX BETUYUH.

4. KpuBonnneitHoe qBrkeHue. TaHreHaibHoe 1 HopMalibHOE yckopenue. [lomnHoe
YCKOpEHHUE. YTOJI MEXy CKOPOCTBIO U YCKOPEHUEM.

5. Ilonsitue cunbl 1 Macesl Tena. [Ipunnun cynepno3unuu. 3akoHsl HproToHa.

6. Umnynbc Tena. OCHOBHOM 3aKOH IMHAMHUKHU MOCTYNATEIbHOrO ABWKEHHUs. [I[puMenenne
OCHOBHOT'O 3aKOHA JUHAMUKH.

7. MOMEHT UMITyJIbCa 1 MOMEHT CHJIbI OTHOCUTENBHO TOUKU. OCHOBHOE YpPAaBHEHHE TMHAMUKHU
BpalaTeIbHOTO JIBHXKECHHUS.

8. Bpamienue BOKpyr HEMOJABMXKHOM OC. MOMEHT MHEPIIMHU MaTepUaIbHOM TOYKHU U TBEPIOTO
Tena.

9. PacueT MOMEHTOB MHEPIIUU MPOCTHIX Tea. Teopema llITeitHepa.

10. 3akOHBI COXpaHEHHs B MEXaHUKE. 3aMKHYTasi CUCTEMA. 3aKOH COXPaHEHMsI UMITyJIbCA.

11. Mexanuueckas pabora. Kunetnueckas sHeprusi HocTynaTeabHOro JBUkeHus. Teopema o
KUHETHUYECKON SHEPIrUU.

12. 3akoHBI COXpaHEHHs PU BpallaTeIbHOM JIBH>KeHUH. KuHeTnueckas sHeprus
BpalaTeIbHOTO JIBMXKEHHS. 3aKOH COXPaHEHHs] MOMEHTA UMITYJIbCa.

13. KoncepBatuBHble cuibl. [loTeHIIManbHas sHEprus. 3aKOH COXpaHEHUs MTOJHOU
MEXaHUYECKON YHEPTUU.




CrpyKTypHBII
DIIEMEHT
KOMIIETEHIINH

[Tnaaupyemblie pe3yabTaThl 00yUeHUS

OneHouHBIE CpeCcTBA

14. "'apmoHnyeckue KojeOanus. Y paBHEHHE TAPMOHUYECKHUX KOJeOaHuil. AMIUTHTY1a, 9acToTa
¥ HavyaspHas Qasa.

15. DHeprus rapMOHUYECKHUX KojaeOanuil. MaremaTudeckuii U GU3MIECKUN MasSTHUKH.

16. DnekTpocTaTudeckoe noje. INEeKTPUIECKU 3aps]l U ero cBoicTra. 3akoH KyroHna.

17. HanpsiKeHHOCTH 3JIEKTpOCTaTU4YeCcKOoro mnosisd. [IpuHuumn cyneprno3uiuu st JMCKPETHOTO U
HEIPEPBIBHOTO paCIpeiesICHUs 3apsiioB.

18. PaGoTa 31eKTpOCTaTHIECKOTO TOJIS 110 TIEPEMEIICHHIO 3aps/ia. DHEPTrUs B3aUMOICHCTBUS
3apsaoB. [ToTeHuman moms.

19. 'eomeTpuueckoe onucaHue iekTpudeckoro noiis. Teopema ["aycca u Teopema o
HUPKYJISIUU HAPSHKEHHOCTH 3JIEKTPOCTATUUECKOTO TOJIS.

20. Kongencatopsl. [Tonstue 3meKTpoéMKOCTH. EMKOCTB MI0CKOTr0 KOHIEHCATOpa.

21. CoenuHeHne KOHJIEHCATOPOB. DHEPrus 3apsKEHHOT0 KOHIEHCATopa.

22. TlocTOSIHHBIN ANEKTPUUYECKUI TOK. 3aKoH OMa JIJ1s1 OHOPOIHOTO yYacTKa IEIH.
Conpotusnenue. CoelMHEHUE CONTPOTUBICHUM.

23. CTOpOHHUE CUJIBI. DIEKTPOJBIKYIIAs cuia. 3akoH OMa 1J1si HEOAHOPOIHOTO y4yacTKa Ienu
Y JUIS1 3AMKHYTOM LIETH.

24. Pa3BerBnennsie nienu. [Ipasuna Kupxroda.

25. Pabora snekTprudeckoro Toka. MomHocTh Toka. 3akon Jlxoyns-Jlenua.

26. Enunas npupoaa 3JIeKTpUYecKoro 1 MaruutHoro nosieit. Cuna Jlopenna. Cuna Ammepa.

277. MarnurtHoe 1oJie ABWKyIerocs 3apsiaa. [[puHiun cynepno3suiuyn MarHuTHBIX M0Jei. 3aKoH
buoCagapa.

28. 'eomeTpuyeckoe onrcaHue MarHUTHOTO 1MOJIsl. [I0TOK U IUPKYTSALKS BEKTOpa MarHUTHOMN
WHAYKIAH.

29. 3akoHn anekTpoMarautHoi unaykiuu dapanes. [Mpasumno Jlenna.

30. SIBnenne camouHayKIMKA. MHIyKTUBHOCTD. PacueT MHAYKTUBHOCTH OECKOHEYHOTO
COJICHOUIa. DHEPTUsi MATHUTHOTO TTOJISt

2 Kypc

1. TepmoaMHAMUYECKUN U CTATUCTUYECKUN CIIOCOOBI ONMMCAHUS MaKpocucTeM. Mojienb
U/I€aIbHOTO ra3a. Y paBHEHUE COCTOSHUS UAEaIbHOTO rasa.

2. [lonstue creneneii cBo001bI MOJIEKYJIBL. Teopema 0 paBHOpacIpeAeIEeHUN SHEPTUHU 1O
CTEIEHsIM CBOOOIBI.
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CrpyKTypHBII
DIIEMEHT
KOMIIETEHIINH

[Tnaaupyemblie pe3yabTaThl 00yUeHUS

OneHouHBIE CpeCcTBA

3. BHyTpeHHss sHeprus Kak pyHKIHs cOCTOSHUS cUcTeMbl. [lepBoe Hayano TepMOAMHAMUKH.
4. Pabota kak yHkius npouecca. M3oxopuueckuit, n306apruuecKuii 1 H30TepPMUYECKHUHA
MIPOLIECCHI.

5. [lonstre TermnoeMKocTH. TermmoeMKOCTh MPU U30XOPUUYECKOM U M300apUUeCKOM IMpoIieccax.
[TocTostHHas aguadatel. AguabaTrHdecKuil mporecc.

6. Bropoe nauano tepmoannamuxu. @opmynuposku Knaysuyca u Kenbsuna.

7. Huxnmuaeckuit mpouecc. KoadduimenT nose3Horo necTBys TEIIOBOM MamuHbl. L{ukm
Kapso.

8. IIpobiema HEOOPATUMOCTH TEILUIOBBIX MPOLECCOB. DHTPOIHS CUCTEMBI U €€ CBOWCTBA.
Teopema HepHcra.

9. OcHOBHBIE XapaKTEPUCTUKH 3JIEKTPOMArHUTHOM BOJHBL. [1Ikana 37eKTpOMarHUTHBIX BOJIH.
OcoOEeHHOCTH ONTHYECKOTO JMana3oHa.

10. UaTepdepenius cBeToBbiX BojH. KorepentHocTs. OnbiT FOHTa.

11. Ontrueckas pa3HOCTh X0/a. Y CIOBHS MaKCHMyMa M MHHUMYMa TIpY UHTeP(EpPESHITHH.

12. aTepdepeHIus B TOHKUX TUIEHKAX.

13. SABnenune qudpakuuu. Audpakuus Openerns Ha KPyrioM 0TBEpCTUH. 30HBI DpeHers.

14. Iudpakuus Opaynrodepa Ha y3KOH MPAMOJTHHEHHOM MIEITH.

15. dudpakunonnas pemeérka.

16. EcTecTBeHHBIN U MOJISIpU30BaHHBIN CBET. 3aKOH Mastoca.

17. TenmmoBoe u3nydenue tena. 3akoH Credana-bonpumana. 3akon cmemenus Buna. ['unoresa
[1nanka.

18. ®oroaddexr. 3akons CroneroBa. Popmyrna DUHIITEHHA.

19. ®otonsl. JlaBnenue cBera. KopmnyckyisipHO-BOJIHOBOM /1yalii3M CBETAa.

20. Paccestnue porona Ha cBoOoaHOM 3nekTpone. Dopmyna Komnrona.

21. BonHoBbIe cBOMcTBa yacTull. [{imuHa BosHbI e bpoiis. DkcrnepuMeHTaIbHbIe
MOATBEPK/ICHUS TUTIOTE3bI J1e bpoiins.

22. ITpunnun HeonpeneneHHocTu. COOTHOIIEHUE HeonpeaeaeHHocTel [ efizenbepra.
OcoOeHHOCTH TIpoIiecca U3MEPEHHs B KBAHTOBOW MEXaHUKE.

23. [Inanerapnas moxaens atoma. [loctynatel bopa. KBanTOBaHME SHEpTUM BOIOPOIOTION00HOM
CUCTEMBI.

24. VznyuyeHue BoJopo 100 J00HBIX ciucTeM. CIieKTpaibHbIE CEpUU aTOMa BOJIOPO/A.
O6o006menHas popmyna bamsmepa.

25. SIBnenue pagnoakTuBHOCTH. OCHOBHOM 3aKOH paguoakTUBHOrO pacnazna. [locrosHHas
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CrpyKTypHBII

3JIEMEHT [Tnaaupyemblie pe3yabTaThl 00yUeHUS OneHOYHBIE CPEACTBA
KOMITETEHITUN
pacnana. [lepuon momypacmana.
26. CocTaB U XapaKTepUCTHKHU aTOMHOTrO szipa. KanensHas monens. Pasmep sapa.
27. Macca v sHeprus CBsI3M aTOMHOTO si/ipa. 3aBUCUMOCTb YJI€JIbHON SHEPIrus CBSI3U OT
MaccoBoro gyucia. ObonodyeuHas MOJIeNb SIpa.
28. S nepuble peakuuu. JHeprus peakuuu. Peakiuu nejaeHus u CuHTe3a siaep.
VYMethb s¢pdexrusHoe | IIpumepnolii nepeuensv npakmuueckux 3a0aHul 011 IK3AMEHA

pacro3HaBaTh
penieHue ot Hed(PEKTUBHOTO;
OOBSCHSTH (BBISBJISATH U CTPOUTH)
TUMWYHBIE (U3NYECKHE MOJEIH
e OIUCAHHS peabHbBIX
MIPOIIECCOB,
BBIOMpATh
UCCIIC/IOBAHMS,  C
puOOpOB,;
NPUMEHATh (PU3MUYECKUE 3aKOHBI
u (bu3nKo-MaTeMaTUYEeCKHM
anmapar B NpodhecCHOHATLHOMN
NesITeIbHOCTH; HCIOJIb30BATh UX
Ha MEXTUCIUTUTMHAPHOM
YPOBHE;

npuoOperaTh 3HaHUSA B 00JacTH

METObI
IIOMOIIBIO

Gu3NKK,  TPUMEHHMBIE  JUIS
peleHNs MHXEHEPHBIX 33/1a4;
KOPPEKTHO BBIpAXXaTh u
apryMEHTHPOBaHHO
000CHOBBIBAaTh HOJIOKEHHUS
MPEAMETHON 00J1acTH 3HAHUS.
U3MEPSTh ¢buznueckue
BEJIMYUHBI.

1 xype

1.

- _ 2\ -
JIBH)KeHHE MaTepHabHOM TOYKHU 3aaHO YPABHEHUEM r(t) =(A+Bt)i+Ctj , tne A=10 M,
, ) - -
B=-5 m/c ", C=10 m/c. Haiitu 1ys MoMeHTa BpeMeHu t=1 ¢ v(t), a(t)’ BBIYKCIIUTH MOZYJIb

l H
CKOPOCTH ‘ , MOJyJb YCKOpPEHUS , TAHTEHIIHATbHOE YCKOPEHHE o7 , HOPMAJbHOE

yckopenne n

Koneco Bpamaercs ¢ gactoToit n=5¢ ™. TToj feficTBEEM CHIT TPEHUS OHO OCTAHOBUIIOCH Yepe3
At=1uur = Qnpenenuth yriaoBoe yckopenue € u 4ucio N 06OpOTOB, KOTOPOE CjiejaeT
KOJIECO 32 3TO BpEMHI.

bpycok Maccoil 2 Kr CKOJNB3UT IO NOPU30HTAIBHOM MOBEPXHOCTH INOJ JAEHCTBHEM Ipy3a
Maccor 0,5 Kr, DpUKPEIUIEHHOTO K KOHIY HEPACTSLDKMMOW HWTH, IEPEKUMHYTOM dYepes
HenoABIKHBIN 010K, Koadduument tpenus 6pycka o nosepxHocts 0,1. Haiitu yckopenue
JIBUKEHUS TeJla U CHITy HaTshHKeHHUs] HUTU. MaccaMu 0J10Ka U HUTH, a TaK)Ke TPEHUEM B OJI0Ke
npeHedpeys.

Onpenenutb MOMEHT HHEPLIMU TOHKOTO OJHOPOIHOIO CTEPKHS AnuHHON 1= 30 cM 1 Maccoit
m= 100 T OTHOCHUTENBHO OCH, MEPNEHAUKYISIPHON CTEPIKHIO U MPOXOJAIIEH Yepe3 TOUKY,
OTCTOSIIYIO OT KOHITA CTeP>KHA Ha 1/3 ero miuHBI.

[Mapuk maccoit m= 100 r ynman ¢ BbIcOThl h=2,5 M Ha TOPU3OHTAIbHYIO IUIUTY, Macca
KOTOPOM MHOTO 0OJIbIIIE MacChl IApUKa, K OTCKOYMII OT Hee BBepX. Cunras yaap abCcoinoTHO
YOPYTUM, ONPEAEINUTDH UMITYJIbC P, OTYUYEHHBIN IUIUTOM.

BepTukaibHO pacroioKeHHBIH OIHOPOIHBIN cTep:keHb Macchl M = 1 kr u jumusbl | = 1 M
MO’KET BpallaThbCs BOKPYT CBOEr0 BEPXHErO0 KOHLA. B HMKHMII KOHEL CTEp)KHs IOmana,
3aCTpsAB, TOPU3OHTAIBHO JieTeBlIas Iysst Maccsl M = 10 1, B pe3ynbTaTe 4ero CTEp>KeHb
OTKJIOHMJICA Ha yrou o = 15. Cunrtas m<<M, HalTH CKOPOCTb JIETEBILICH MyTH

OnpenesnTh HapsHKEHHOCTD AJIEKTPOCTATHYECKOro 1ol E B IEHTpe KBaapaTa co CTOPOHON
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10.

11.

a, eCJIi B TPEX BEPIIMHAX KBaJpaTa HaXoATCsl OAMHAKOBBIE TOUEUHBIE 3apsAIbl q

ToHKass HUTh COTHyTa B TOJYOKPY>KHOCTb M 3apsDK€Ha TaK, 4TO JJIEKTPHUECKUI 3apsin
paBHOMEpPHO pacmpeseneH o ee anuHe. KakoB paguyc 3TOH MOJIyOKPY>KHOCTH, €CIU
M3BECTHO, YTO B IICHTPE €€ KPUBU3HBI HAPsHKEHHOCTH nodist 10 kB/M, a morennuman 630 B.
Ha puc. €1=1,5 B, €2=3,7 B u conpotuBienauss R1=10 Om, R2=20 Om u R=5,0 Owm.
BHyTpeHHUE CONpOTUBIEHUS UCTOYHUKOB IpeHeOpexumo Maisl. Onpenenure: 1) 3HaueHue
U HaIlpaBJIEHUE TOKA Yepe3 CONPOTHUBIEHHE R; 2) TerIoBy0 MOIIHOCTb, KOTOPast BBIAEIAETCS

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

| I

R
Kakum 10mKkHO OBITH COMPOTUBICHHE R AnekTpudeckoil nienu, n300pakeHHON Ha PUCYHKE,
9TOOBI TOK, TeKyImUi 1Mo Hemy Obul paBeH [=0,5 A, ecnmu C=5 mx®, U=200 B, ywacrora
nepemeHHoro tToka v=100 I'u?

C R

| | | —
L] L 1

Tok [=100A TeuyeT MO TOHKOMY MPOBOJHUKY, U30THYTOMY TaK, KaK MMOKa3aHO HAa PUCYHKE.
Haiitu naaykiuio B marautHoro mosist B Touke O KOHTYpa, €ClId painyC U30THYTOM 4acTH
npoBogHuka R=0,1 M, a ctopona kBagpara a=0,2 m
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12.

13.

14.

15.

a

[To AByM mapaiienbHBIM MPSMBIM MPOBOJAAM JUIMHOM | = 1 M KaXXIblil TEKyT OJMHAKOBHIC
Toku. Paccrosaue d mexay npoBogamMu paBHO 1 cMm. Toku B3auMoaeHCTBYIOT ¢ critoi F =1
MH. Haiitu cuny Toka | B mpoBogax

Karymika coctout u3 N = 75 BuTKOB U umeeT conpotusieHne R=9 Om. MarautHelil noTok
yepes ee norepeyHoe ceueHue Mensercs no 3akony @ =kt , rne k= 1,2 mB6/c. Onpenenure:
a) 9.J]1.C. UHAYKIIUU, BOSHUKAIOIIYIO B 3TOM KOHTYpE; 0) CHIIy HHIYKIIMOHHOTO TOKA; B) 3apsi],
KOTOPBIN IIPOTEYET 110 KOHTYPY 3a MEPBbIE 9 C UBMEHEHMSI ITOJISL.

DIeKTpoH, yckopeHHbId HamnpsikeHueM U=200 B, BneTaeT B 0JHOPOIHOE MarHUTHOE TIOJIE C
uaaykuuen B=0,7-10-4 Tn nepneHAMKyJspHO CHUIOBBIM JuHMAM. Haiitu paauyc
OKPYXHOCTH, 10 KOTOPOW JABUKETCS IEKTPOH B MATHUTHOM I10JIE U IEPUO]T €TI0 BpAILLEHUSI.
WNunyktuBHocTh L kxaTymku (6e3 cepaeunuka) paBHa 0,1 mI'H. Ilpu kakoil cune toka |
sneprust W marautHoro moJjs pasaa 100 mx/[x

2 Kypc

Omnpenenuts cpeaHee 3HAYEHHUE MOJTHONM KMHETHUYECKOM DHEPIHMM OJHOM MOJIEKYJIBI Iellns,
KHUCJIOpOJia U BOJIHOTro napa npu temmeparype T=400K.

Bonopon maccoit m=100 r 6611 H300apHO HArpeT Tak, 4YTO 00bEM €ro yBEJINUMIICS B N=3 pasa,
3aTeM BOJOPOJI OBbLIT U30XOPHO OXJaKJEH TakK, 4TO €ro JaBJIeHHE YMEHBIINIOCh B n=3 pa3a.
Haiit m3mMeHeHne A S SHTPOIUH B XOJI€ YKa3aHHBIX MPOIIECCOB.

Kakas pabora A coBepiuaeTcs pu U30TEPMUUYECKOM PACIIMPEHUH BOJOPOJa Maccoi m=5 T,
B3siTOro npu temmeparype T=290 K, eciu o0bem raza yBenuuuBaeTcs B Tpu pasza?

A30T HarpeBaJicsl IPH MOCTOSIHHOM JaBlieHMH. EMy Ob110 cOOOIIIEHO KOJUYECTBO TEMIO0ThI Q
= 21 xJIx. Onpenenuts paboTy 4, KOTOPYIO COBEPIIMII IIPH 3TOM ra3, u u3MeHenue AU ero
BHYTpPEHHEN HEPruM.
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10.

11.

NneanpHas TeroBas mammHa padotaet no nukiny Kapao. Temmeparypa TeminooTaaTdyuka
T1= 500 K, Temneparypa TemonpueMuuka T2= 250 K. Onpenenuts Tepmuueckuit KIT/ n
LIUKJIa, a TaKXKe paboTy A1 paboyero BeuecTBa Mpu H30TEPMUIECKOM PACIIUPEHUH, €CIIH IPU
M30TEPMHUYECKOM CIKATUU coBepIieHa padbora Az = 70 Jlx

PaccrosiHue Mexay AByMsI KOTepEHTHBIMU UCTOYHUKaMK cBeTa(A=0,5 Mmkm) paBHO d=0,1 mMMm.
PaccrosHne Mexny wHHTEp()EpPEHIMOHHBIMUA IIOJIOCAMH Ha JSKpaHe B CpenHeill uacTH
uHTephepeHITMOHHON KapTuHbI paBHO Ax=1,0 cM. OnpenenuTs pacCTOSTHUE OT HCTOYHHKOB
JI0 SKpaHa

[InockoBbIMyKas JIMH3a BBIIYKIOW CTOPOHOM JIEKUT Ha CTEKISIHHOM IUTacTUHKE. B
OTPaXEHHOM CBeT€ C JUIMHOW BoyHBI A = 0,6 MKM HaOmogaercs MHTEpPPEepeHIIMOHHAS
kaptuHa. CymTas, 4yTO paguychbl MHTEP(EPEHIIMOHHBIX KOJEI[ I MHOTO MEHbIIE pajuyca
KpUBH3HBI JIUH3bI R=1,2 M, onipenienute: a) TONIIMUHY CJIOS BO3/yXa TaMm, I BUIAHO NEPBOE
cBeTioe Koubllo HptoToHa, 6) panuyc nepBoro Koibla

Mexay AByMs IJIOCKONApaJJICIbHBIMU CTEKJISSHHBIMU IUIACTUHKAMHU TIOJIOKUIU OYEeHb
TOHKYIO IIPOBOJIOYKY, PACIOJIOKEHHYIO NapajlIeIbHO JIMHUM COITPUKOCHOBEHUS IIIIACTUHOK
M HaXOJIIYOCS Ha paccTosHuu L=75 MM oT Hee. B oTpaX€HHOM CBETE C JJIMHOW BOJIHBI
A=0,5 MKM Ha BepXHEH IUIACTUHKE BHJHBI HHTephEpeHLHOHHbIE Moyochkl. Omnpenenure
JUaMeTp IONEPEYHOr0 CEYEHHMs IMPOBOJIOYKH, €CIUM Ha NpoTsbkeHuH a = 30 MM
HaCUYUTHIBAETCS M = 16 CBETJIBIX M0JIOC

Ha menp mmpunoit a = 0,05 MM najgaeT HOpMalabHO MOHOXPOMAaTHYECKUH CBET C JIJIMHOMN
BOJIHBI A = 0,6 MKkM. OmpenenuTs yroj ¢ MeXay NepBOHAYAJIbHBIM HalpaBiIeHUEM ITy4yka
CBETa M HAIPABJICHHEM Ha YETBEPTYIO TEMHYIO TU(DPAKIIMOHHYIO MOJIOCY

Hudpaknmonnasi pemerka ycraHoBieHa Ha paccTosauu 80 cM oT 3kpaHa. Ha pemerky
MaJaeT MOHOXPOMATUYECKUI CBET ¢ JJIMHOM BoJHbI 0,65 MkM. Ha skpaHne paccTosiHue MEX Ty
MaKCUMyMaMH IEpPBOTO M BTOPOro mnopsaka paBHO 5,2 c¢cM. CKOJIBKO BCEro MakCMMyMOB
oOpa3yer 3Ta nudpakimoHHas perieTka?

Uepnoe teno Harpenu ot temmneparypbl 600K mo 2400K. Bo ckoibko pa3 yBeamdmiach
oOIasi TeruioBasi SHEprus, uziydaemas tenom? Ha CKONMbKO WM3MEHWIACh JJIWHA BOJHBI,
COOTBETCTBYIOIAs MAKCUMYyMY SHEPTUH U3IyYEHUS U CIEKTPAJIbHBIM COCTaB U3IIy4eHUS?

12. OnpenenuTh HAMMEHBIIUH 3aCPKUBAIOIINI MOTSHIINA, HEOOXOAUMBIHN TS TIPEKPAIICHHS

13.

MHCCUU C TOBEPXHOCTU (POTOKATOAA, €CIIU OH OCBEIACTCS U3IYYEHHUEM C JUIMHONW BOJIHBI
0,4 MKM, a KpacHas rpaHulia I MaTepuaia karoaa pasHa 0,67 MKM
ITpu aBMKEHMM YaCTHUIBI BIOJb OCH X CKOPOCTh €€ MOXKET ObITh ONpPE/eIeHa C TOUHOCTHIO
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14.
15.

16.

17.

18.

(ommbxoit) 1o 1 cm/c. Haiitu HeonpeaeneHHOCTh KOOPAMHATHI, €CIIM YaCTULICH SBISCTCS:
1) anexTpoH, 2) npodunka maccoii 0,1r

BbIaucinTh paanychl IEpBBIX TPEX OPOUT FIEKTPOHA B aTOME BOJIOPO.IA

Haiitn HanGosplIy0 ¥ HaUMEHBLIYIO JUIMHBI BOJIH cepuu [lameHa B crnekTpe HM3TyudeHHs

BOaOpoOaa. CpaBHI/ITB IMOJIYUCHHBIC 3HAUCHUA C JJIMHAMHA BOJIH BUAUMOI'O U3JTyUCHUA
192
[IepBoHavasnbHass Macca M30TONA UpUIMS 7 paBHAa m = 5 I, NEepUOA noiypacrnana 75

cytok. Onpenenure, CKOJIbKO saep pacnanercs 3a 1 cekyHay B 3ToM npemnapare. CKOJIbKO
aTOMOB 3TOro mpemnapara octaHercss 4depe3 30 CyTOK M BO CKOJIBKO pa3 H3MEHUTCS
aKTUBHOCTH IIpemnapara 3a 3To Bpemsi?

B nenTpe conHia npoTeKaeT TepMosIepHas peakiis CUHTE3a I'eIusl U3 BOAOPOa, B KOTOPO
U3 YeThIpeX MPOTOHOB obpasyercs sapo He* m npa mosuTpoHa. 3amuiuuTe 5Ty peakiuio.
Kaxwue eme yactuiibl 00pazyroTcst B HEM?

Kakoe komuuecTBo UZ® «BbIrOpaeT» 3a roj B SAIEPHOM PEAKTOPE C DIEKTPHUECKOMH
MomHocThto 1 I'Bt u ka.a. 38%? Cuurarh, uTo pacman siaep ypaHa IOJ JEHCTBUEM
TEIJIOBBIX HEHTPOHOB MPHUBOAUT K O0OPa30BaHUIO M30TOIOB KCeHOHa-141, cTpoHua-92 u
TpEX BTOPUYHBIX HEUTPOHOB.

Bnanets

HaBBIKaMU pelICHHs (PU3MIeCKIX
3azad;

HaBBIKAaMU PabOTBHl C HIMPOKUM
KpyroM (pU3U4YECKUX MPUOOPOB U

00opyT0BaHUs;

crocobamu J€MOHCTpPALUU
YMEHUSI aHAIN3UPOBATH TEOPHUIO
IIpU  PEIICHUUM  UHKXEHEPHBIX
3ajay;

METO/IaMH MPOBEICHHUS

¢bu3nUIecKux U3MEepeHHii, pacyera
BEJIMYMH, aHAIN3a IIOJyYSHHBIX
JaHHBIX u HaBbIKaMH
TUTAHUPOBAHUS
HCCIIe/I0BATEILCKOT0 MPOoIiecca,

OCHOBHBIMU OIIEHOYHBIMH CPEJICTBAMU ILIAHUPYEMBIX PE3yIbTaTOB 00YUYEHHS JAHHOTO pa3zaena
cirykat JabopaTtopHble pabOoThl U UHAUBHIyaJIbHbIE KOHTPOJIbHBIE PA0OTHI KaXk/10I0 CEMECTpA.
[Ipu npoBeieHnH MPOMEKYTOUHOM aTTECTALlMU MTPENOIaBaTeNlb UMEET MPABO 33/1aBaTh
JIOTIOJTHATELHBIE BOTMIPOCHI CO CCHUIKOM Ha OTYETHI 10 JJabopaTopHbIM padbotam u NJI3.

Ilpumepnulii nepeuens 60nPocos u 3a0anuil RO 1AOOPAMOPHBIM PAdOmMam

1 kypc
Ne 1 «IIpumMeHeHne 3aKOHOB COXpaHEHUS [ ONIPENEIEHHSI CKOPOCTH TOJIETA ITYJIH»

1.

ITpuBenuTe npuMepsl CUil, JAOIIMX pa3Hble BUIBI OTEHIMAIBHOMN sHeprun. Kakue u3 Hux
MIPUCYTCTBYIOT B JaHHON pabore? M300pa3ute cxemy 3KCIEpUMEHTAIbHON YCTAaHOBKU U
YKQKHUTE Ha HEN CWIIBL, IEUCTBYIOIINE HA BCE TEla, BXOAAIINE B CUCTEMY, B Ka)Kblii MOMEHT
BPEMEHH.

Kakue BenMuuMHBI UMENM KUHETHYECKas W IOTEHUUalbHas DSHEPrus  CUCTEMBI
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— HaBBIKAMU u METOIMKAMHU
00001IeHIS pe3ybTaToB
AKCIEPUMEHTAIBHOMN
JeSITeNIbHOCTH;

— crnocobamu OIICHUBAHHUS
3HAYUMOCTH M IPAKTUICCKOU
MIPUTOTHOCTH MOJTy4YEHHBIX
pe3yJIbTaToB;

—  BO3MOXKHOCTBIO
MEXIUCIUTUTHHAPHOTO
MIPUMCHCHHUS (bu3HIecKux
3HAHUI;

— OCHOBHBIMH METOIaMHU
(GuU3MYECKUX UCCICTOBAaHUA B
npogecCuoHAIbHON obnactu,

MNPpaKTUYCCKUMU  YMCHUSAMU U
HaBBbIKaMH WX HCIIOJIB30BaHUA,

— T1poQecCHOHATBHBIM S3BIKOM B
o0nactu (HpU3MKY;

— CcImoco0aMu COBEPIIEHCTBOBAHMUSI
npodecCHOHANBHBIX 3HAHUN U
YMEHHUH IIyTeM WCIIOJIb30BaHHS
BO3MOXHOCTEU
WH(POPMAIIMOHHOM CPEIBI.

«IyJISITMAasTHUK» B pa3inuHble MOMEHTHl ombiTa? IlpencraBpre cxeMy HW3MEHEHUS
KUHETUYECKOHN U MOTEHLIMAIBHON YHEPTUU CUCTEMBI.

Jns kakuX MOMEHTOB BPEMEHHM B JAHHOM JKCHEPUMEHTE MOXKHO IPUMEHSTh 3aKOH
COXpaHEHUsI MEXaHUYECKON PHEPTUH, a JAJII KaKUX Helb3d U nouemy? Cxema.

Jns kakuX MOMEHTOB BPEMEHHM B JIAHHOM JKCIEPUMEHTE MOXHO IPUMEHSTh 3aKOH
COXpaHEHUsI UMITYJIbCa, a JIJIs KaKuX Helb3s U noueMy? Cxema

Hcrnonw3ys 3aKOHBI COXpaHEHHsI MTOTyduTe (PopMyITy IJIsl pacdeTa CKOPOCTH IOJIeTa MyJId B
JIaHHOM padoTe.

Kakx mnpousBoautcst 00paboTKa SKCIEPUMEHTAIBHBIX JaHHBIX B JaHHOW pabore. Kak
ONPEACISIETCS  JOBEPUTEIIbHBIM HMHTEPBAJ CKOPOCTM W CPEAHSAS  KBaJApaTHUECKAs
MOTPEIIHOCTh OTKJIOHEHUSI MAaATHUKA?

No 28 «Omnpenenenne WHIAYKTUBHOCTH KATYIIKM W MAarHUTHOW MPOHMIIAEMOCTH

(heppOMarHUTHOTO TETA»

1.

=

w

Kakue nprOopsl pUMEHSITUCH B JAaHHOH paboTe Uit ONpeeus MapaMeTpOB HOCTOSHHOTO U
HepeMEHHOT 0 ToKa?

[Tomyunre ¢opmyay aisi pacdera IOJHOTO COMPOTUBICHUS M NEPEMEHHOTO TOKa,
UCTIONIb3yEeMOH B TaHHOW paboTe (MM MpeICTaBICHHON MPEToIaBaTeIeM).

Kak ompenensnach MHIYKTHMBHOCTh KaTyHIKH B JaHHOH pabore? Kakum eme crocoOom
MOYHO OTIPENIEIUTh WHIyKTUBHOCTH?

[TponeMoHCTpUPYHTE BO3MOXHOCTH HpUMeEHEHHUs: cpenbl Microsoft Excel (wnm apyroii
cpenbl) U1t 00paObOTKH AKCTIEPUMEHTANBHBIX JaHHBIX.

2 Kypc
Neo 14 «Onpenenenue mokaszatens aauadatsl MmetooM Kinemana u Jlezopmay

OOBbsacHUTE X0/ SKCTIEPUMEHTA U PE3yJIbTaThl pacyeTa.

Ha3zoBute mporiecchl, MPOUCXOAIINE C Ta30M, B XOJ€ JKCIIEpUMEHTa U U300pa3uTe ux
rpagUIEeCKH.

3anumuTe ypaBHEHUs IS BBIBOJA POPMYITBI ITOKA3ATENs aInadaThl.

ITponemMoHCTpHpYiiTE BO3MOKHOCTh NpHMeHeHus cpenasl Microsoft Excel (umm npyroit
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cpenbl) 1ist 00pabOTKHU IKCIIEPUMEHTATBHBIX JaHHBIX.

5. Kak B nanHoit paboTe MUHUMHU3HUPYETCS MOTPEIIHOCTH SKCIIEPUMEHTAIBHBIX JaHHBIX ?
Ne 34 «Ompenenenue ATMHBI CBETOBOM BOJHBI M XapaKTEPUCTUK IUPPAKIIMOHHOMN
peLeTKN
1. KakoBbl mapaMeTpbl U XapaKTEPUCTHKH JIU(GPAKLIMOHHON pelleTKH, NPUMEHSIEMON B
JKCIIEpUMEHTE?
2. Ilomyuute Qopmyily aas ompenesieHusl JJIMHbI CBETOBOW BOJIHBI NMpH AU(QPAKIMU Ha
TU(PPaKINOHHON pPeleTKe.
3. KakoBo npaktuueckoe npuMeHeHne AU(pakMOHHbIX PELIETOK?
4. Kak B jaHHOH pab0Te MUHUMU3HUPYETCA MOTPEIIHOCTD SKCIIEPUMEHTAIIBHBIX JAHHBIX?
Ne 42 «OmnpeneneHue TIaBHBIX KBAaHTOBBIX 4YHCENd BO30YXKICHHBIX COCTOSHUH aTtoma
BOJIOPO/Ia»
1. TloscHuTe ycTpOMCTBO M MPUHLUI pabOTHI CIIEKTPOCKOIIA, UCIIOJIb3YEMOI0 B JaHHOM paboTe
2. llomyuute ¢opmydy mIsi ONPENEIMHUS TJIABHBIX KBAaHTOBBIX YHCEN BO30YXKICHHBIX
COCTOSIHUI aToMa BOJIOPOJIa U JPYTUX BOJOPOIONOA00OHBIX aTOMOB
3. Uro Ha3bIBaeTCs TPayHPOBOYHBIM Ipadukom?
4. TlpomeMOHCTpUPYHTE BO3MOXHOCTH TNMpUMEHeHHs cpeasl Microsoft Excel (mmm mpyroit

cpeJibl) A1t 00pabOTKU IKCIIEPUMEHTATBHBIX TAHHBIX

ITK-1 ¢cnnoco0HOCTBLIO K aHAJIM3Y M CHHTE3Y

3HaTh

OCHOBHBIC 3aKOHBI (1)I/I3I/IKI/I;
CJICACTBHUA U3 OTHUX 3aKOHOB;

(U3MYECKYIO CYIIHOCTh SIBICHUN
M TIPOIECCOB, MPOUCXOASAIINX B

NpUPOAC;
(bu3UKO-MaTeMaTHYECKUN

arnmapar, MNPUMEHSIONUNACS JIs

OIIMCaHHA 3aKOHOB (I)I/I3I/IKI/I;
MCETObI aHaJIn3a

n

Hepeqenb meopemudecCKux 60npocoe6 K IK3ameny, npusedenubtft ebluie
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KOMIICTCHIIHH
MOJICITUPOBAHUS CJIO’KHBIX
(U3HYECKUX MPOIIECCOB;
— METOAbI u II0AX0 bl K
TEOPETUIECKOMY u
OKCIICPUMCHTAJIbHOMY

HCCIIEI0BAaHUIO, IPUMEHSEMBIE B
¢u3MKe U pacHpOCTPaHSAIOLIUECST
Ha JIpyrue o01acTi 3HAaHUH

YMeThb — pacrno3HaBaTh s¢dexrusHoe | IIpumepnoiit nepeuens npakmuueckux 3a0aHuil 014 IK3AMEHA, RPUEEOEHHDLIL 6blUe
penieHue ot Hed(PEKTUBHOTO;

—  OOBSICHATH (BBISBIIATH U CTPOUTB)
TUMHWYHBIE (U3NYECKHE MOJEIH

JUIST OIMCAHMS peabHBIX
MIPOIIECCOB,

— BBIOUpATH METObI
HCCIICIOBAHUSA, C  ITOMOIIBIO
puOopOB,;

— pgemaTtb OOOCHOBAHHBIE BBIBOIBI
Mo pesyibraraM  (HU3HMUECKHX
HUCCIIEIOBAaHUN

Braners — TOHATUHHBIM anmapaTom, Ilpumepnulit nepeuens 6onpocos u 3a0anuil O 1ad6OPamMoOPHLIM padbomam, nPUEEOeHH LIl

— HaBBIKaMH aHaliM3a U CUHTE3a B | ébluie
HUCCIIEIOBATEILCKON
NEeATETbHOCTH

— crnocobamu JeMOHCTpaLun
YMEHHUS aHAJIU3UPOBATh TEOPHIO
MpU  PEHICHUH  WHXEHEPHBIX
3ajad4;

— MeToJamMu MIPOBEACHUS
(bu3MUYecKUX U3MEPEeHHUIA, pacueTa
BEJIMYWH, aHajJu3a TOJyYCHHBIX
JTAHHBIX u HABBIKAMH




CrpyKTypHBII
DIIEMEHT
KOMIIETEHIINH

[Tnaaupyemblie pe3yabTaThl 00yUeHUS

OneHouHBIE CpeCcTBA

TUTAHUPOBAHHS
HCCIIEI0BATENBCKOTO MpoIiecca,

— HaBBIKAMU " METOTUKAMU
000011eHus pe3yibTaToB
JKCIEPUMEHTAIBHON
NesITebHOCTH;

— crnocobamu OIICHUBAHHUS
3HAYUMOCTH W  TIPAKTHYECKOU
MIPUTOTHOCTH MOJTYYCHHBIX
pe3yJIbTaToB;

—  BO3MOXKHOCTBIO
MEXIUCIUTUTHHAPHOTO
MIPUMCHCHHUS (bu3HIecKux
3HAHUI;

— OCHOBHBIMH METOJIaMHU
(GuU3MYECKUX UCCICOBAaHUA B
npogecCuoHaIbHON obnactu,

MNPpaKTUYCCKUMHU  YMCHUSAMU U
HaBBbIKaMH WX HCIIOJIB30BaHUA,

— CImoco0aMu COBEPIIEHCTBOBAHMSI
npodecCHOHANBHBIX 3HAHUN U
YMEHHUH IIyTeM WCIIOJIb30BaHHS
BO3MOXHOCTEU
WHGOPMAIIMOHHOM CPE/IbI.

IIK-3 roTOBHOCTHIO HCMOJIL30BATH (PU3NKO-MATEMATHYECKUH

alnmnapar aJist pelieHusd 3a/ia4d, BOSHUKAKIIUX B X04€ HpO(l)eCCI/IOHaJIbHOﬁ HECATCJIBbHOCTH

3HaTh

— OCHOBHBIE 3aKOHBI (PU3UKH;

— CJIEJICTBUS U3 3TUX 3aKOHOB;

— (U3NYECKYIO CYIIHOCTh SIBJICHUN
U TPOLECCOB, NPOUCXOAAINX B
IIPUPOJIE;

— (u3MKo-MaTeMaTHYECKUN

Ilepeuens meopemuueckux 60npocos K IK3ameny, npueedeHHblil evluie
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CrpyKTypHBII

3JIEMEHT [Tnaaupyemblie pe3yabTaThl 00yUeHUS OneHOYHBIE CPEACTBA
KOMIICTCHIINH

amnmapar, TPUMCHSIOUUNACS IS
OIMCaHMS 3aKOHOB (DU3HKH;

—  METOJBI aHajau3a u
MOJEJIMPOBAHUS CIIOXKHBIX
(hUBUYECKUX TIPOIIECCOB;

—  METOMBI u TTOIXOJTBI K
TEOPETUUECKOMY u
AKCTIIEPUMEHTAIILHOMY
HCCIEA0BaHUIO, MPUMEHSEMbIE B
¢u3MKe U pacHpOCTPaHSAIOLIUECST
Ha Jpyrue o0JacTy 3HAHUHN

VYmetb — pacro3HaBaTh s¢dexrusHoe | IIpumepnoiit nepeuens npakmuueckux 3a0aHuil 011 IK3AMEHA, RPUEEOEHHDLIL 6blLUe

penieHue ot Hed(HPEKTUBHOTO;
—  OOBSICHATH (BBISBIIATH M CTPOUTB)
TUTINYHBIE (DU3UYECKHE MOJIEIH

JUISE OITMCAaHUSs peanbHBIX
MPOIIECCOB,

— BBIOUpATH METOIBI
HCCICAOBAHUS, C  MOMOIIBIO
puOopOB,;

— TIPUMEHATHh (PU3NUYECKHE 3aKOHBI
H (u3MKO-MaTeMaTHYECKHIA

anmapaT B mpodecCHOHATBHON
NEeSTeIbHOCTH; HCIIOJB30BaTh HX
Ha MEXTUCIATUTHHAPHOM
YpOBHE;

— mnpuobpeTaTh 3HAHHS B 00JIACTH
Gu3NKK,  TPUMEHHUMBIC IS
pElIeHUs MHKCHEPHBIX 3a]1a4;

— KOPPEKTHO BBIPAXKATh u
apryMEHTHPOBAaHHO
000CHOBBIBATH [IOJIOXKEHUS
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CrpyKTypHBII

DJIEMEHT [Tnaaupyemblie pe3yabTaThl 00yUeHUS OneHOYHBIE CPEACTBA
KOMIIETEHITNH
MPEAMETHOM 00JIaCTH 3HAHUS.
—  U3MEPSITh dbuzmveckue
BCIIMYNHBI.
Braners — HaBbIKaMH¥ pemicHus ¢usnueckux | [Ipumepnoiit nepeuens 60npocos u 3a0anuil no 1adopamopHbvim padbomam, NPUEEOEHHbLI
3azay; evluie

— HaBbIKaMH pabOTBI C LIMPOKUM
KpYroM (pu3HuYecKuXx NpudboOpoB U
o0opyI0BaHNUS;

— cnocobamu JI€MOHCTpaLUU
YMEHUSl aHAJIU3UPOBATh TEOPUIO
OpH  PEUICHUW  HHXCHEPHBIX
3ajay;

— MeToJaMHu MIPOBEACHUS
(bu3nyecKux U3MEpEeHui, pacuera
BEJIMYMH, aHAJINW3a I0Jy4YeHHbIX

JTAHHBIX u HaBBIKAMU
TUTAHUPOBAHHUS
HCCIIEI0BATEILCKOTO TIpoIiecca,;

— HaBbIKAMH u METOMKAMH
000011eHus pe3yIbTaToB
AKCIEPUMEHTATBHON
JeSITeIIbHOCTH;

— cnocobamu OIICHUBAHHUSI
3HAYMMOCTH W  TPAKTHYECKOU
MIPUTOTHOCTH MOJTYYCHHBIX
pe3yJIbTaTOB;

—  BO3MOXXHOCTBIO
MEKTUCIIUTUTHHAPHOTO
MIPUMEHEHHS busnveckux
3HAHUIM;

— OCHOBHBIMHU METOJaMHU

(U3MYECKUX UCCIICIOBAHWHA B




CrpyKTypHBII
AIIEMEHT [Tmanupyemble pe3yabTaTbl 00y4eHUs OneHouHBIE CpeCcTBA
KOMIIETEHIINH

npo¢eCcCHOHATBHON obnacru,
MPaKTUICCKUMU YMCHUSAMU n
HaBBIKAMU MX MCIIOJIb30BaHMSI,

— 1npo(eCcCHOHAIBHBIM  SI3BIKOM B
obnactu GU3HKY;

— cnocobaMH COBEPILIEHCTBOBAHUS
MpoeCCHOHAIBHBIX 3HAHUUA U
YMEHHIA IyTeM HCIOJIb30BaHUS
BO3MOKHOCTEH
MH(GOPMAIIMOHHOM CPEJIbL.

IT1K-4 roTOBHOCTBHIO HCII0JIb30BATH OCHOBHBIE MOHATHUSA, 3AKOHBI 1 MOJI€JIX TEPMOAUHAMUKH, XUMHYeCKOoil KHHETUHKH, IIEPEHOCA TECILJIa 1 MAaCChI

3HaTh — OCHOBHBIE 3akonsl | Ilepeuens meopemuyeckux eonpocog K skzameny 2 kypca (no MKT u mepmoounamuxe),
TEPMOJIUHAMHUKHU; npueeoeHHuvlil evile

— CJIEJCTBUS U3 3TUX 3aKOHOB;

—  (u3HUeCcKyI0 CYIIHOCTD SIBICHHI
U IPOLECCOB, NPOUCXOASAIIUX B
mporeccax TEPMOJIMHAMUKH,
IepeHoca Terja U Macchl;

— (u3UKO-MaTeMaTHYECKUN
anmnapar, NPUMEHSIOUUNCS s

OnHUCcaHus 3aKOHOB
TEPMOJIUHAMUKHU,

— METOJbI aHaJIn3a n
MOJEIMPOBAHUS CJIOKHBIX
(hUBUIECKUX TIPOIIECCOB;

— METOAbI u II0aX0 bl K
TEOPETUUECKOMY u
OKCIEPUMEHTAIILHOMY

HUCCIICAOBAaHNIO, TPUMCHICMEBIC B
TEPMOJUHAMUKE




CrpyKTypHBII
DIIEMEHT
KOMIIETEHIINH

[Tnaaupyemblie pe3yabTaThl 00yUeHUS

OneHouHBIE CpeCcTBA

VYMmeTb

— TPUMEHATh (HU3HUYECKHUE 3aKOHBI
u (bu3MKO-MaTeMaTHUECKHIA
ammapar MpH peleHHH 3aaad B
o0JacTu TEPMOAMHAMHUKHY;

— mnpuobpeTtaTh 3HaHHS B 00IACTU
GU3MKY,  TPUMEHUMBIC  JUISA
pElIeHUs WHKEHEPHBIX 33]1a4;

— KOPPEKTHO BBIpaXKaTh u
apryMEHTHPOBaHHO
000CHOBBIBAaTh MOJIOKEHUS
MPEAMETHON 00JIaCTH 3HAHUS.

—  U3MEPATh ¢buznueckue
BEITUYHHEIL.

Ilpumepnulit nepeuens npakmuyeckux 3a0anuii 01 Ikzamena 2 Kkypca (no MKT u
mepmoouHamuKe), nNPUGEOEeHHLIl eblule

Braaners

— HaBBIKAMU pelieHus
TEPMOJMHAMHUYECKHX 3a/]aY;

— HaBblKaMHM palbOThl C LIMPOKUM
KpyroM pudopoB u
000pyI0BaHUs, HCIIOJIB3YEMOTO
IPU MCCIEIOBAHUU IIPOLECCOB
TEPMOAMHAMMKH, IEPEHOCA TEILIA

1 MacChl;

— HaBBIKAMHU 158 METOAUKaAMU
00001IeHus pe3yIbTaToB
AKCIIEPUMEHTAIBHOU
JESTEIbHOCTH,

— cmocobamMu OIICHUBAHMS
3HAYUMOCTH M TPAKTHYECKOU
MMPUTOJHOCTH MOJTY4YCHHBIX
PE3yJIbTATOB;

— 1npo(ecCHOHAIBHBIM  SI3BIKOM B
00J1aCTH TePMOANHAMUKHY;

IlpumepHnutit nepeuensv eonpocos u 3adanuit no radbopamopuvim pavbomam 2 kypca (no MKT u

mepMoOuHamuKe), npuGeOeH LIl 6bilie
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0) Ilopsinoxk mnpoBefeHUs] MPOMEKYTOYHOH aTTeCTALIMH, MOKa3aTeJld W KPUTEPHH
OLICHUBAHMS:

[TpomexxyTouHass artectauus Mo AucuuIUIMHE «®uU3nKa» BKIOYAET TEOPETHUYECKHE
BOIIPOCHI, MO3BOJIAOIINEC OLUCHUTL YPOBCHDL YCBOCHUA 06y‘-IaIOH_II/IMI/IC$I 3HaHHﬁ, U MMPAKTUYCCKUC
3aJlaHus, BBIABIISAIONINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUH U BIaJeHUH, IPOBOIUTCS B (hopme
sk3ameHa (1 u 2 kypcsl).

DOK3aMeH IO JAHHOW JUCLHUIUIMHE MPOBOAMUTCA B YCTHOH (opMe MO 3K3aMEHAlMOHHBIM
Owieram, KaXKIbli M3 KOTOPBIX BKJIOYAET 2 TEOPETHMUECKHUX BOIIPOCA M OJHO IPAKTUYECKOE
3ajlaHue.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OLIEHKY «OTJIMYHO» (5 6amioB) — 00ydaromMiicsi 1EMOHCTPUPYET BBHICOKUN YPOBEHB
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMaTHYecKoe U INIyOOKOoe 3HaHHE
y4eOHOTr0 MaTepuasia, CBOOOJHO BBINOJHSACT IMPAKTHYECKHE 3aJaHus, CBOOOJHO OMEpUpPYET
3HAHUSMM, YMEHUSIMH, IPUMEHSET UX B CUTyalUAX MOBBILIEHHOM CI0XKHOCTH.

— Ha OLIGHKY «Xopomo» (4 6amra) — oOy4arommiicss T1eMOHCTPUPYET CPEAHHA YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLIMH: OCHOBHBIE 3HAHMSA, YMEHMsSI OCBOEHBI, HO JOIYCKalOTCS
HE3HAYNTENIbHbIC OMIMOKN, HETOYHOCTH, 3aTPyTHEHHUS IPU aHATUTUIECKHUX OIEepaIHsX, IEPEHOCEe
3HAHUM U YMEHUI Ha HOBbIE, HECTAH/IaPTHBIE CUTYALUH.

— Ha OICHKY <«YAOBJIETBOPUTEJbHO» (3 Oamia) — oOydJaromuiics JIEeMOHCTPUPYET
HOPOTOBBbIM YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHLHMMH: B XOZ€ KOHTPOJIBHBIX MEpONPHUITUN
JIOIMTyCKAIOTCSA OIIMOKH, MPOSIBIAETCS OTCYTCTBHE OTICIBHBIX 3HAHWUN, YMEHHH, HAaBBIKOB,
00yyaromMiCs HUCHBITHIBACT 3HAYUTEIbHBIC 3aTPYJAHEHUs IPU ONEPUPOBAHUU 3HAHUSIMHU HU
YMEHUSIMU TP UX NIEPEHOCE Ha HOBBIC CUTYAIIUH.

— Ha OLICHKY «Hey10BJIeTBOPHUTEIbHO» (2 Oaia) — o0yJaromuiicss JeMOHCTPUPYET 3HAHUS
He Oonee 20% TEOpEeTHMUYECKOrO0 MaTepHuala, JOMYCKAeT CYIIECTBEHHbIE OIIMOKH, HE MOXKET
MOKa3aTh MHTEJUIEKTyalIbHbIE HABBIKM PEIICHUS TPOCTHIX 3a/1a4.

— Ha OILIEHKY «HeyI0BJIeTBOPHUTeabHO» (1 Oamn) — oOydaromuiics HE MOXKET MOKa3aTh
3HaHUSI HAa YPOBHE BOCIIPOM3BEICHHUS W OOBSCHEHHS WHPOpPMAIHWH, HE MOXKET IO0Ka3aTh
MHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUS MPOCTHIX 3a/1a4.
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