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1. Llenn ocBoeHMA gUCUUNNHDI

Llenamm ocBoeHna gucunniunHel "dusmka" asnaroTca:

- MONyYeHue CTyfleHTaMX OCHOBOMO/aratLWwmx npeacTaBneHnii 06 0CHOBHbIX
noaxojax K OMUCAHUI0 peasibHbIX (PU3NYECKUX MPOLLEeCCOB W ABMIEHUM KakK Ha
KNacCUYecKoM, TaK N Ha KBAaHTOBOM YPOBHE;

- (hbopmMupoBaHue y CTYAEHTOB CUCTEMATUUYECKUX 3HAHUI O MeTofax peLleHuns
NpakTUYecKnx 3agay PU3mMKnM Ha OCHOBE COBPEMEHHbIX MaTeMaTUYeCcKUX Mogenein
onucaHns rU3nYecKnx 06beKTOB;

- pasBUTME HAY4YHOro MbILIEHUA U co3faHue (yHAaMeHTa/lbHOW 6a3bl ANs
yCMnewHon fanbHenwen npogecCMoHanbHOM AeATeIbHOCTMW.

3afavyaMn 0CBOEHUA AUCUUNNUHBI "du3mKa' ABnaTCA:

- M3y4YeHMe COBPEMEHHbIX TMpPeACTaBNEHUN O (U3NYECKUX MOJENAX W
mMaTemaTU4eCKMX MeTofax onnmcaHuns peanbHbliX PU3NYECKUX 06BHEKTOB,

- OBnajeHne (QyHAaMeHTa/ibHbIMW MNOHATUAMW, 3aKOHAMWU W  TeopUAMMU
COBPEMEHHOW (hM3UKK, a TaKKe MeTofaMn (PU3NYeCKOro nccnefoBaHus;

- (popmupoBaHMe Hay4yHOro MMPOBO33PEHUA M COBPEMEHHOro (U3NYECKOro
MbILUNEHNS;

- npuobpeTeHne U pas3BUTME HaBbIKOB PeLUeHUA KOHKPETHbIX (U3NYeCKMUX
npo6aem ¢ UCcnosib30BaHNEM BCEro apceHasna npuémoB U MeTOL0B;

- (hopMMpoBaHME YMeHWA W HaBbIKOB O0OOCHOBaHMA W MNPUMEHEHUA
afleKBaTHON mMaTeMaTU4yecKon MoLenn A4/a onucaHuns pasHoobpasHbIX (U3NUYECKNX
MPOLLeCCOB U COCTOSSHUIA B KBAHTOBOWN (PU3MNKE N KNACCUYeCKOW (hn3nKe.

2. MecToO gucumnnuHel B cTpykType OOIMN BO

OucuymnnmHa "®dusmka"™ oTHOCUTCH K 6a30BOM 4vacTWM AUCUUNAWUH MepBOro
6noka b1.B.7.

Ona  ycnewHoro OCBOEHWA AUCLUNIUHBI "®dusnka" cneymanuct no
HanpasneHnto  21.05.04 [O/MKEH OCBOUTbL  MaTepuan  MpefLlecTBYOLWUX
AUCLUNMWH: BbiCWaaA MaTeMaTUKa.

OCHOBHble pe3ynbTaTtbl W3yYeHUA AUCLUMNIUHBL "dPusnka" mMoryt O6bITb
MCNONb30BaHbl NPU  M3yyYeHUU 06a30BbIX W BapuvaTUBHbLIX AUCUUMANH, NpU
NPOXOXAEHUN  MPaKTUK: y4yeOHOW, NPOM3BOACTBEHHON, MPeAAUNIOMHON 1
BbIMO/THEHUM  BbINYCKHbIX  KBaM(PUKALMOHHLIX paboT no  cneyuanbHOCTU
NOArOTOBKM 21.05.04 «XUMWYecKass TEXHONOrMA  3HEeProHachblLeHHbIX
MaTepuanoB v U3gennii».

3. KomneTeHuunn obyvatouierocs, opmupyemMble B pe3ynbTaTe OCBOEHUS
ANCUNNINHBL " PursmnkKa’:

OK-2: cnoco6HOCTb MCNOMb30BaTb OCHOBbI (YUIOCOCKMUX 3HAHWUIA NS
(hopMUpPOBaAHMA MUPOBO33PEHUECKOW NMO3ULUN:



OK-7: TOTOBHOCTb K Camopas3BUTWIO, camopeanu3auuu, WCNoAb30BaHMNIO
TBOPYECKOro NnoTeHLuana;

OMK-4: roTOBHOCTb C €CTECTBEHHOHAYUYHbIX NO3ULMIA OLEHNBATL CTPOEHME,
XVUMUYECKMI 1N MUHepaNbHbIi  COCTaB  3eMHON  KOpbl, MOP(ONOr1YecKne
OCOB6EHHOCTM W TEHEeTUYECKME TUMbl MECTOPOXAEHWIA TBEPAbIX MOME3HbIX
MCKOMaeMblX MNPy peleHnm 3agay no paLuuoHasbHOMY Y KOMMIEKCHOMY OCBOEHUIO
reopecypcHOro noTeHuuana Heap;

MK-16: roTOBHOCTb BbINOMHATL 9KCMEPUMEHTANbHbIE W N1abopaTopHble

nccnegoBaHnda, WHTEPNPETUPOBaATb MOAYYEHHBLIE pPE3y/ibTaTbl, COCTaBNATbL WU
3aliniaTb OTHETDI,

MK-18: BnageHne HaBblKaMW oOpraHu3aunmM Hay4yHO-Uccnef0BaTebCKUX
pabor.

B pe3ynbTaTe 0CBOEHUA ANCLUUNNHBI ""PuU3MKa™ 06yyaroWNNCA AOMKEH:
1) 3HaThb:

a) PyHAaMeHTa/IbHble 3aKOHbl 1 MOHATUS;

6) 0 TEOPETUYECKMX U SMMUPUYECKMX MOAX04aX B MO3HAHWMN;

B) O HOBEWLWMNX OTKPbITUAX eCTeCTBO3HaHWA W NepcnekTMBax UX
MCNONb30BaHMA;

r) MeTofbl 3KCMEePUMEHTA/IbHbIX WM3MEPEHU M UX CcheynUUHOCTL Mpu
N3yYEeHUN Pa3INYHbIX 06BEKTOB MO3HAHMS.

2) YMeTb:

a) Nosib3oBaTbCA Y4yebHOW, CNPaBOYHON, cneunanbHOW U NEPUOANYECcKOM
NnTepaTypon;

6) nnaHWMpoBaTb W CTaBMTb Hay4YHbIA 3KCNEpUMEHT, 06pabaTbiBaThb
pe3ynbTaTbl U3MEPEHWIA;

B) NPUMEHATb (QyHAaMeHTasibHble (U3MYECKMEe 3aKOHbl [/ pPeLleHus
NHXEHePHbIX 3ajay;

3) BnapeTs:

a) MeTofaMy WH(MOPMALMOHHBIX TEXHOMOrM B 06/1acTK, CBSI3aHHOW CO
cthepoit feaTenbHOCTH;

6) meTofamMun uccnefoBaHUA (PU3NKO-XMMUYECKUX CBOWCTB MaTepuanoB U
N3ennii B COOTBETCTBUN CO CMeUNpNKON cneymnanbHoCTu;

B) HaBblkamMun paboTbl C U3MepUTeNbHbIMK NpubopaMyu U MmaTeMaTUYeCKUMM
MeTofaMn 06paboTKM IKCNepUMeHTaNbHbIX pPe3y/bTaToBs;

r) HaBblKamMy KOMMbIOTEPHOFO MOAENNPOBAHUA U 06PaBOTKN BUPTYasbHbIX
(hU3nYECKMX 3aaad.

4. CTpyKTYypa u coep>KaHune AUCUUNInNHbI «DU3nNKa»

O6bwas TpyAoeMKOCTb ANUCUMUNANHBI COCTaBnAeT 12 3avyeTHbIX eAuHuy, 362
yaca.



Ne Buabl yye6Hoi OUEHOYHbIe CpeacTBa

n/ Pasgen paboThbl LNA NpoBefeHus
n AVCUMNMINHBI (B vacax) NPOMEXYTOYHOW
g aTTecTauum no
g pasgenam
o Nekumn CemuHap JabopaTopHble CPC
(npakTnyeckme paboThbl
3aHATUS, nabo-
paTopHble
NPaKTUKyMbI)
1 dusnyeckue 1 6 4 8 12 Konnoksuym
OCHOBbI
MEXaHUKM
2 CTaTucTunyeckas 1 6 4 8 12 Konnoksuym
husmka un
TepMojuMHamMuKa
3neKTpocTaTuKa 1 6 4 8 12 Konnoksuym
4 ANeKTpuYecKuin 2 6 4 8 12 Konnoksnym
TOK
5  MaruuTHoe none 2 6 4 8 12 Konnoksuym
6 BonHoBas onTwka 3 6 4 8 12 Konnoksuym,
KOHTpO/bHaA
pa6boTa
7 KBaHTOBas 3 6 4 8 12 Konnoksuym,
(husvka KOHTpO/bHasA
paboTa
8 du3nka aToma 3 6 4 8 12 Konnoksuym,
nagpa KoHTponbHas
paboTa
9 CoBpemeHHas 3 6 4 8 12
thmsmnyeckas
KapTuHa Mupa
dopma aTTecTauun 2 CeM. 3aYeT,
1,3 ceM. ak3ameH
5. Co,u,ep>KaH|/|e NEKUNOHHBLIX 3aHAT NN MO0 TEMaM
Ne Pasgen Yacbl Tema KpaTKoe cogepxxaHue dopmunpyem
n/n ANCUNNAVHBI NEKUMOHHOTO0 ble
3aHATUA KOMMeTeHLN
n
1 dusnyeckune 6 SnemMeHTbI ®usnyeckme Mogesu:  matepuasbHas Touka,  OK-2,
OCHOBbI KMHeMaTUKN cucTteMa MartepuanbHbIX TOYeEK, abCoNOTHO OK-7
TBEpLoe Teno, cniowHasa cpega. MpocTpaHCcTBO
MEXaHNKN (2 vaca) 1 Bpems. KnHematnyeckoe onuncaHue ABuKeHUs. OrK-4
CKOpOCTb M yckopeHue npu Kpusommueitom [1K-16
[ABWXEHUN. HopMﬁanoe n KacaTe/ibHoe MNK-18
YCKOpeHWe. YTnoBas CKOpOCTb W YrioBoe
YCKOpeHue. BeKTOp yrnosoﬁ CKOpPOCTW. CBsi3b
yrnosoﬁ CKOPOCTW W YrnoBoro YcKopeHua ¢
JIMHEAHBLIMK CKOPOCTAMU U YCKOPEHUAMMN.
,U,I/IHaMVIKa. COBpeMEHHaH TPpaKTOBKa 3aKOHOB
HbtoToHa. [MepBbiii 3aKOH HbIOTOHA U MOHSATWE
I/IHepLI,I/IaJ'IbHOI‘/'I CUCTEMbI OTCYeTa. BTOpOVI 3aKOH
HbtoToHa. Cuna Kak Mpov3BO4HAA MMMY/bCa.
TpeTuiA 3akoH HbloToHa. HeuHepumanbHble
cucTeMbl oTcyeTa. Cunbl NHepunn.
3aKOHbI 3aKOH cOXpaHeHus umnynbca Kak  QK-2,
COXpaHeHus (hyHAaMeHTaNbHbI 3aKOH NPUPOAbI. PeakTueHoe OK-7
[BKeHWe. LieHTp uHepumn. 3aKoH [ABMXKEHUS
VIMI'IyI'Ibca " LEHTpa MHepunn. Teopema 0 [ABMXXEHUWN LiEHTpa Orik-4
aHeprum (2 vHepumu. PaboTa M KuHeTuueckas ameprusa. [1K-16
qaca) MoLLHOCTb. KoHcepBaTuBHbIE n TMK-18
HEKOHCePBaTUBHbIE CUNbI. |-|OTEHL|,VIaI'IbHaFI
JHeprua. 3aKoH COXpaHeHnA 3Heprun B
MexXaHuKe
TBepgoe Teno MOMEHT cunbl, MOMeHT umnynbca. MomeHT — QK-2,
B MexaHuKe MHELMM - Tenia.  YDABHEHMA [BIKEHMA U o 7

paBHOBECUS TBEPAOrO Tena. 3akoH COXpaHeHus



CTaTucTuyec-

Kaa usnka un
TepmognHamu-
Ka

dnekTpocTa-
Tuka

6

(1 vac)

ONEeMEHTbI
pPensTUBUCT-
CKOA
JANHAMUKM
(1 yac)

Makpockonu-
yeckue
COCTOSHUA

(2 vaca)

Crartuctunuec-
Kue  pacnpe-
fLeneHus

(1 vac)

OCHOBbI
TEepPMOMHAMM
KM

(1 vac)

fBneHns
nepeHoca,
hazoBoe
paBHOBecue U
(hasoBble
npespaLLeHuns
(1 vac)

OcobeHHOCTH
TBEPAOro
COCTOSIHUSA
BeLLeCTBa

(1 yvac)

Mpegmet

K/lacCMyecKoi
3M1eKTPOAUHa-
MUKHM (2 yaca)

lMpoBoAHUKN
N OV3NeKTpU-
KN B 3/1EKTPO-

MOMeHTa umnybca.

MpuHUMN  OTHOCUTENbLHOCTU.  VHepumnaibHble
CUCTEMbl M MPUHLMN  OTHOCUTENIbHOCTW.
MpeobpasoBaHus [anunes. VHBapunaHThbI
npeo6pasoBaHms. ABCONIOTHbIE n
OTHOCUTE/IbHbIE  CKOPOCTW U YCKOPEHWUs.
Moctynatbl cneyuansHoi Teopuu
oTHocuTeNbHOCTU. [MpeobpasosaHus  JlopeHua.
CnegctBus M3 npeobpasoBaHns  JlopeHua:
COKpaLLeHWe ABWKYLIMXCA MacliTaboB A/WHbI,
3amefifieHne  [BWKYLUMXCS ~ 4acoB,  3aKOH
CNOXeHUs CKOpoCTeA. PensTnBucTckuii
NMMY/bC. YpaBHeHve [BUXEHMA
PensTMBUCTCKOW yacTuubl. PaboTa u 3Heprus.
3aKOH CoXpaHeHust aHeprum.

[vHamuueckue ©  cTatUCTUYecKve
3aKOHOMEpHOCTU B uauke. CTaTUCTUYECKUI W

TepMOANHAMUYECKUI METOofbI.
Makpockonuyeckue — COCTOsHWs.  TennoBoe
OBUXKeHVe.  MakpocKonuuyeckue — napameTpbl.

YpaBHeHWe COCTOAHWUA. BHYTPeHHAR  3Heprus.
WIHTEHCMBHbIE 1 3KCTEHCMBHbIE MapameTpbl.
YpaBHeHWe  COCTOAHMS — MAealbHOro  rasa.
[laBneHne rasa ¢ TOUKU 3pEHUS MOSEKYNAPHO-
KWHETWYeCKo Teopun. MonekynsapHo-
KWHETWNYECKWIA CMbICN TeMMepaTypbl.

BepoatHocTe 1 dnykTyaumn. Pacnpefenexue
Makcsenna.  PacnpefeneHvne  yactuy Mo
abCOMIOTHBIM  3HaUeHNAM ckopocTu. CpefHAas
KMHeTUYeCKas  3Heprus yactuupl.  CpefHue
CKOpPOCTW  TEMIOBOrO  ABMXEHUA  YacTuL,
BapomeTpuyeckaa chopmyna.  PacnpegeneHvie
BonbumaHa. MoHATKe 0 pacnpegeneHun Mb6ea.
MepBoe Hauano TepmognHaMUKu. TennoeMKocTb

MHOTOaTOMHbIX ~ Fa3oB.  HefocTaTouHOCTb
K/accuyecKorii Teopuu Temnn0eMKOCTelA.
O6patumble M HeobpaTuMble  TemnoBble

npouecchl. Linkn KapHo. MakcumanbHbiin KA.
SHTponusA. [MpyvHUMN BO3pacTaHUs 3SHTPOMUM.

Btopoe Hauano TEePMOAVHAMUKN.
TepMoaMHamMuyecke MoTeHUMabl W YCoBUA
paBHOBeCHS!. TepMoauHammnyeckue
npeoGpasoBaHus.

MoHATME O (PM3MYECKON KUHETMKe. Bpems
penakcaumn. Sh(eKTUBHOE CeUeHMe paccesHus.

Onddysns. KoathdmumeHt anddysnn.
TennonpoBoAHOCTb. KoathdpmumeHt
TennonposogHocTU.  BaAskocTb.  KoathduumeHT

BA3KOCTU XKMAKOCTEN 1 rasoB. Pasbl u hazoBoe
npespalleHve.  YCnosus  pasHOBeCUs  (pas.
dazoBble gnarpammbl. YpaBHeHue KnanelipoHa-
Knaysunyca. Kputuyeckas Touka. WM30TepMbl
BaH-gep-Baanbca. Pa3oBble nepexofbl Nepsoro
1 BTOPOro poja.

CTpyKTYypa TBepAbIX Tefl. Tennosoe BUXEHWE B
KpucTannax. TennoemKocTb KPUCTaINIOB.
MoHATME 0 (hoHOHaX. TemnnoeMKoCTb KpUCTaUI/I0B
npu  HWU3KUX Temnepatypax W Mpu  BbICOKUX
Temnepatypax. PeLueToyHas TennonpoBoAHOCTb.
O kBasuumnynbce B  (DOHOHaX.  SdekT
Mecc6ayaspa 1 ero npuMeHeHme.

Wnes 6nuskofenicTBus. SneKTpUIecKunii 3apsg u
Hanps»XeHHOCTb 3NEKTPUYECKOr 0 norns.
[AuckpeTHOCTL 3apsaga. 3akoH KynoHa. MpuHumnn
CynepnosnLmmn. dneKTpuyecknidi aunonb. MoTok

BeKTOpa.  JnekTpudeckas Teopema [aycca.
IyctoTa CU0BbIX NHWIA. Pa6oTta
3M1EeKTPOCTATUYECKOrO nons. Limpkynauus

anekTpocTaruyeckoro noss. MoteHuman. Ceasb
noTeHyuana c Hanps>KeHHOCTbIO
3N1eKTPOCTATUYECKOr0 MONS.

fBNeHVWe  3NeKTPOCTATUYECKON  MHAYKUWW.
MoBepxHOCTHas MIOTHOCTb 3apsfa. ["paHuyHble
YCNoBMA Ha rpaHuue "NMpPoBOAHWMK-BaKyym'.

OrkK-4
MK-16
MK-18
OK-2,
OK-7
OrK-4
MK-16
MK-18

OK-2,
OK-7
OrkK-4
MK-16
MK-18

OK-2,
OK-7
OrkK-4
MK-16
MK-18

OK-2,
OK-7
OrK-4
MK-16
MK-18

OK-2,
OK-7
OrnkK-4
MK-16
MK-18

OK-2,
OK-7
OrK-4
MK-16
MK-18

OK-2,
OK-7
OrkK-4
MK-16
MK-18

OK-2,
OK-7
OnK-4



DNeKT pUYECKnii
TOK

MarHuTHoe
none

CTaTU4YeCKOM
none
(4 yvaca)

MOCTOAHHbIN
aneKTpuuec-
Kuin ToK (2
yaca)

ONEeMEHTbI
30HHOI  Teo-
pun NpoBoAU-
MOCTHU

(4 yvaca)

OCHOBbI  Mar-

HUTOCTaTUKN
(2 yaca)
BuTtok c
TOKOM B
MarHUTHOM

none. MarHe-
TUKWN.
(2 vaca)

fiBneHwve
3neKTpoMarHu
THOW  MHAYK-
uun

(1 yac)
YpaBHeHus
Makcsenna

(1 vac)

dnekTpocTaTuyeckoe  none B MOMOCTW.
SneKTpocTaTuyeckas 3almTa. INeKTPOoeMKOCTb
YeVHEHHOTO MPOBOAHMKA. EmkocTb
KOHZIEHCATOPOB  Pa3NINYHO/A  reoOMeTpU4ecKoi
KOH(Mrypauum.

MoBeaeHve aunons BO BHELLHEM
3neKTpocTaTuyeckom none. Monspu3oBaHHble
3apsgbl. Bektop nonspusauun. HeogHopogHas
NONAPU30BaHHOCTb.  JNEKTPUYECKOE CMELLIEHNe.

OCHOBHble ypaBHeHUs 3NeKTPOCTATUKM
[M3NeKTPUKOB. ["paHUYHbIe YCMIOBUA Ha rpaHuLe
pasgena " AV3NEKTPUK-ANINEKTPUK" n

"NPOBOAHWK-AN3NEKTPUK".

3Heprus CUCTeMbl 3apSHKEHHBIX MPOBOAHUKOB.
OHeprus  KoHfeHcatopa. [1710THOCTL  3Hepruu
3N1EKTPOCTATUYECKOTO NONS B U3NEKTPUKE.
OneKTPUYECKWA TOK. YCNOBUS CyLLECTBOBaHMA
ToKa. CTopoHHMe cunbl. 3C ranbBaHUYECKOro
anemeHTa. 3akoHbl Oma u J[xoyna-/leHua B
onddepeHUManbHON U UHTErpasibHOW  hopme.
ConpoTvBneHne  NpoBoAHWKa.  Pabota
MOLLHOCTb ~ 3MIEKTPUYECKOrO  ToKa.  [lpasuna
Kupxroga.

ONeKTPONpOBOAHOCTL MeTaNN0B. Hocutenm Toka
B MeTannax. HeaocTaTouHOCTb  KIaccu4eckonm
3M1eKTPOHHOW  Teopun. DNEKTPOHHLIN a3 B
MeTane. OnemeHTbI 30HHOI Teopum
KPUCTaNI0B.  OJIEKTPOHHAA  Ter/I0eMKOCTb.
30HHas CTPYKTypa 3HEpreTM4yecKoro CnekTpa
3/1EKTPOHOB. YpoBeHb PepmMn. 3anosiHeHue 30H.
MeTa/ibl,  [U3NEKTPUKKW,  MOMYNPOBOAHUKN.
Monatve [bIPOYHOIA NPOBOAYMOCTH.
Co6CTBEHHbIE U NPUMECHBIE MOYNPOBOAHUKN.
P-n - nepexop. SBneHne cBePXNPOBOAVMOCTY.
MarHutHoe none. Bekrtop MarHUTHOM
NHAYKUMW. 3akoH Amnepa. MarHutHoe none
ToKa. 3akoH buo-Casapa-/lannaca u ero
MpUMeHeHWe K pacyeTy MarHWTHOro Moss.
MarHuTHoe none NPAMONVNHEHOTO NPOBOAHMKA
C TOKOM. MarHuTHOe Mone Kpyrosoro TOKa.
OCHOBHble ~ YpaBHeHUs  MarHuMToCTaTUKU B
BakyyMe. 3aKOH MO/IHOro Toka. OnpefeneHve
efMHNLbI CUNbl TOKa. [iBVDKEHWE 3apsKeHHON
yacTuLbl B MarHWTHoM nose. Cuna JlopeHua.
Pamka ¢ TOKOM B OJHOPOAAHOM MarHUTHOM Mosie.
MOMeHT ~ cun,  [eiCTBYIOLMX Ha  pamKy.
MarHuTHbIA [OMNONbHBI MOMEHT.
MoTeHumManbHas 3Heprus BUTKA C TOKOM BO
BHELUHEM MarHWTHOM nose. HamarHW4eHHOCTb
BellecTsa. HanpsXeHHOCTb MarHWTHOro Mos.
HanpskeHHOCTb  MarHWTHOrO Mond  [JIMHHOTo

coneHonga.  MOTOK  BEKTOpa  MarHUTHOM
WHOYKUAW ~ 4Yepes  CeuyeHue  ComeHompa.
WHAYKTUBHOCTb L/MHHOTO coneHouaa.

OCHOBHble ~ YpaBHEHUs  MarHWTOCTaTUKU B
BelecTe. [paHMyHble ycnoBuA. TexHU4eckue
NPUNOXeHUs 3aKOHOB MarHUTOCTaTUKU.
MarHeTku:  mapamarHeTVKu, MamarHeTuKu,
(heppoMarHeT1Kku, aHTUdeppoMarHeTUKK.
CoBpeMeHHble  MpefCTaB/ieHMs 0 npupoge
theppomarHeTusMa, MoHATME 06 OOMEHHOM
B3aVIMOLENCTBIN KakK MpUYMHE MONEKYNSPHOro
nona. [lomeHHas CTPyKTypa (heppomarHeTUKOB.
TexHuueckas KpvBas HamarHu1u1BaHus,
rucTepesuc. MonekynspHoe none B
aHTUeppomarHeTvKax. ®eppuTbl.

FiBneHve 3M1eKTPOMarH1THOM VHOYKLWN.
Mpasuno JleHua. CamMOMHAYKUWS, KOIPHULNEHT
CaMOMHAYKUMW.  MarHuTHas  3Heprus  Toka.
O6beMHas  MIOTHOCTb  3HEPTUM  MarHWTHOro
nons. Bs3aumHas  MHOYKTMBHOCTb — CUCTEMbI
MPOBOLHNKOB, UX 3HEPrys.

Cucrema ypaBHeHUI Makcsenna B
anddepeHUManbHOM M MHTerpanbHol  hopme.
TOK CMeLLEeHWS. DNeKTPOMarHUTHbIE BOSHbI.

MK-16
MK-18

OK-2,
OK-7
OrnkK-4
MK-16
MK-18

OK-2,
OK-7
OrK-4
MK-16
MK-18

OK-2,
OK-7
OrK-4
MK-16
MK-18

OK-2,
OK-7
OrK-4
MK-16
MK-18
OK-2,
OK-7
OrK-4
MK-16
MK-18



BonHoBas
onTuKa

KeaHTOBas
thunsmka

dumKka aToma
nagpa

6

VHTepdepeH-
Uns BOSH.
(2 vaca)

Onpakuns
BOJH
(2 vaca)

QneKTpomarH
WUTHble BOJHbI
B BellecTBe

(2 vaca)

JKCnepumeH-
TaNbHOe
060CHOBaHMe
naen
KBaHTOBOM
Teopuu,
(hOTOHbI

(2 yvaca)

Kopnyckynsap
HO-BOJIHOBOIA
Lyanusm
(2 vaca)

KBaHTOBOE
COCTOfAHME.
YpaBHeHue
L peanHrepa
(2 vaca)

AToMm (2 yaca)

ATOMHOE A4p0
(2 vaca)

ONEeMEHTbI

WHTepdepeHLns  MOHOXPOMATUYECKUX  BOSH.
KBa3MMOHOXPOMAaTHYECKIe BOJHbI. BpemeHHoe
7 CreKTpasibHoe paccMoTpeHme
UHTEP(EPEHLMOHHLIX fBNeHWiA.  MpyMeHeHe
VHTEPdEPEHLMM B (IU3VKE 1 TEXHUIKE.

MpuHumn TolireHca-®peHens.  MpubanxeHne
®peHens. WHTerpan u audpakums dpeHens.
MpocTble 3afaun Audpakumn: Audpakums Ha
KpPYr7ioM OTBEpPCTUM; AMMpakuMs Ha OAHON W
MHOrMX  Wenax. JudpakuyoHHas — peLueTka.
[Ongpakuns  dpayHrodepa M CNeKTpabHOE
pasnoxeHve. [dndpakUnMoHHas pelleTka Kak
CMeKTpa/bHbIA  MpUbop, ee  paspeLunTenbHas
CMOCO6HOCTb.

PacnpocTpaHeHuve ceTa B BellecTse. [ucnepcus
ceeta. MornotleHune ceeta. Mpo3payHble cpefpl.
Monapusauma BOMH NPU OTPaXKEHUN. DNEeMeHTbI
KPUCTaNNoONTUKN.  DNIEKTPOONTUYECKME  ©
MarHuMTOONTUYECKNE  SBNEHUS. OneMeHTI
HEe/IMHEHOM OMTUKU: CamMO(OKYCMPOBKa CBETa,
reHepauys ONTUYECKUX rapMOHIK.
[MpoTtuBopeuns KNaccuyeckoi hU3NKN.
OCHOBHble naen KBaHTOBaHWSA. OnbiTbl PpaHKa
n Tepua, onbiThl LLTepHa n epnaxa. lMpaswio
yactoT bBopa. JIHeiiyaTble CMEKTPbl aTOMOB.
MpUHLUMN COOTBETCTBUA. DHEPruUs U UMMY/bC
CBETOBbIX KBaHTOB.  PoTo3(hhekT. ekt
KomnToHa. OnemeHTapHas KBaHTOBasd Teopus
N3nyyeHns.  BbIHYyXAeHHOE U CMOHTaHHOe
n3nyueHve (hOTOHOB. KoathdmumeHTsl
JiiHLWTeliHa. TenoBoe M3NyyeHe.

vnoTe3a fe bpoiind. Audpakums 3neKTpoHOB.
Oudpakums  HeliTpoHoB.  MwukpouyacTuua B
[iByLLienesoM uHTeptepomeTpe. COOTHOLLIEHNSA
HeornpeaeneHHOCTeN. OueHka  OCHOBHOroO
COCTOAHUSA aTOMa BOAOPO/a U SHEPrUK HYNeBbIX
KonebaHuit ocuunnaTopa. O6bsACHEHVe
TYHHENbHOro 3dhekTa U YCTOWYMBOCTM aTOMa.
BonHosble CBOICTBA MUKPOYaCTuLy "
COOTHOLLEHWA  HeompegdeneHHocTeld.  Ha6opsl
0JHOBPEMEHHO M3MepSAEMbIX BE/IMUMH.

3afjaHne COCTOAHUS MMKPOYACTWLbl, BOSIHOBASA
(hyHKLMS, eé  cTaTUCTUYeCKwiA CMbIC/1.
CynepnosnLys coCTOAHUI B KBaHTOBOW TeopuM.
Amnantypga BEPOATHOCTU. YpaBHeHue
LLIpeauHrepa. CrauuoHapHoe ypaBHeHue
LLipeaunHrepa, CTaLMOHapHble COCTOSHUS.
YacTuua B OfHOMEPHON NpAMOYro/bHOW AMe.
MpoxoxaeHne yacTuLbl Haf W nog GapbepoM.
"apMoHuueckunin ocumnnaTop. CraTucTuyeckoe
onmcaHne KBaHTOBOV CHCTEMbI, Pa3Mumns MeXay

KBaHTOMEXaHWYeCKO M CTAaTUCTUYECKO
BEPOATHOCTAMU.  BO30HBI M (HEPMUOHSI.
®YHKUMM  CTATUCTUYECKOTO  PacrpeseneHus

Bo3e-3itHLwTeliHa 1 Pepmu-Aupaka.

Yactnua B chepuyeckr CUMMETPUYHOM Tofie.
BogopogonofobHble aToMmbl.  SHepreTuyeckue
YPOBHMU. MoTeHumansl BO36YX/eHus,
MOHM3aLUmun.  CnekTpbl  BOAOPOAOMOAOGHbIX
atomoB.  lpocTpaHCTBEHHOe — pacnpefenieHve
3NIeKTPOHOB B atome Bogopofa. CTpykTypa
3MEKTPOHHbIX YPOBHEW B CNOXHbIX aToMax.
Tunbl CBA3W 3N1EKTPOHOB B atomMax. [puHLmN
Maynu. TMepuognyeckas cucTeMa XUMUYECKUX
3M1EMEHTOB.

CTpoeHvie aTOMHbIX fep. PeHOMEHOMOrnYecKume
MOZeNn agpa: rasosas, KanefibHas, 060/7104Has.
fAfepHble  peakumMn.  MexaHusMbl  AAEPHbIX
peakLmii. PafinoakTnBHble npespaLleHuns
aTOMHbIX Afep. Peakuus sfepHOro [eneHus.
LlenHas peakuus fJeneHvs. AnepHblid peakTop.
Mpo6nema NCTOUHMKOB 3Heprun. TepMosaepHble
peakuun.  OHeprus  3Be3f.  YnpasnsieMblid
TEPMOSLEPHbIVi CUHTES.

BonHOBbIE (hYHKLWW CTaLMOHaPHbIX COCTOAHWIA.
YpaBHeHve  LlpeguHrepa  npyv HanMuum

OK-2,
OK-7
Orik-4
MK-16
MK-18
OK-2,
OK-7
Orik-4
MK-16
MK-18

OK-2,
OK-7
OrK-4
MK-16
MK-18

OK-2,
OK-7
OrK-4
MK-16
MK-18

OK-2,
OK-7
OrK-4
MK-16
MK-18

OK-2,
OK-7
OrK-4
MK-16
MK-18

OK-2,
OK-7
OrkK-4
MK-16
MK-18

OK-2,
OK-7
OriK-4
MK-16
MK-18

OK-2,



KBaHTOBO BO3MYyLLEHWiA. [epBoe npuGnuxenue Teopum QK-7
ANEKTPOHMKM BO3MYLLEHNIA. BeposTHOCTb nepexofa.  OrK-4
KoathhuumeHTsl SiHWTeliHa aons
(2 vaca) MHAYLMPOBaHHbIX MEPEXofjoB B [BYXYPOBHEBO MK-16
cucteme.  MpuHuun  pa6otel  kBaHTosoro [1K-18
reHepatopa. TBepAoTenbHble U rasopaspsiiHble
nasepbl. MeTofbl Tpex ypoBHei. [punoxeHus
KBaHTOBOW 371IEKTPOHMKMN.
9 CoBpemeHHas 6 CoBpemeHHas BewectBo u  none.  ATomHOo-  QOK-2,
usnyeckas dhu3nyeckas MONeKyNsipHoe CTPOEHME BeljecTBa ATOMHOE (i 7
A4po. JneMeHTapHble yacTULbl.
KapTuHamipa KapTuHa MWUPa  giauvonpespatyetus yacTuu. CunbHoe, OrK-4
(6 vacos) aneKTpoMarHuTHoe, cna6oe u rpasutaynonroe [1K-16
B3auMogeiicTeus. Mepapxus B3aumogeiicteus. [1K-18

EguHas Teopus matepun. Pusmyeckas KapTuHa
MUpa Kak hunocodckas kateropus.

6. Coaep>KaHne NpakTUYECKUX 3aHAT NI

Llenblo nNpakKTUYecKoro 3aHATMA sBAseTcs (OpPMUPOBaHME Yy CTy[eHTa
MPaKTUUYECKNX YMEeHWUIH U HaBblKOB — MNpPoeccuoHanbHbIiX (YMEHWUIA BbINOMHATb
OnpefeneHHble AeincTBMA, onepayuu, HeobxoauMMmble B MPOGeCCMOHaNbHO
AeATeNbHOCTN) UNK y4ebHbIX (YMeHWIA pellaTb y4eOHble 3afaun, HeobXoauMble B
nocneayoLwen yue6Hom 1esiTeNIbHOCTK).

Ne Pasgen Yacel Tema KpaTKoe cogepxxaHue dopmynmpyemble
n/n  AUCUUNINHbI NpakKTUYecKoro KOMMeTeHUMN
3aHATUA
1 dusnyeckne 4 KunHemaTuka M3yueHne 3aKoHOB noctynatenbHoro u  QK-2,
BpallaTesibHoro ABUXXEeHNA
nocTynaTesibHoOro u -, -
OCHOBbI MEXaHUKK oc y € oro MatepuanbHON TOYKM MO OKPYXXHOCTW, OK-7
BpallaTensHoro yrnoBas W JfMHeliHas CKOpocTU W OnK-4
[BVXEHNA YCKOPEHUSI. MNK-16
MK-18
2 CTaTucTunyeckas 4 OCHOBHble ~ ypaB- VI3ydenve pacnpefeneHvie monekyn rasa  QK-2,
huanka HEHWUS MOSIEKYNIAP- Mo ckopocTi MakcBenna, N30MpoLecci B K7
! o rasax, Teopema (0] pacnpegeneHune
TepMoAnHamuKa HO-KNHETUHECKOU NpoLeccoB  3HepruM  No  CTerneHu OnK-4
Teopuun, ypaBHEHUE  ceoboabl MONeKy/, SBMEHVe NepeHoca. MK-16
COCTOAHUA unAaeanb- MK-18
HOro rasa
3 AnekTpocTa- 4 B3aumopgelicTBue 3akoH  KynoHa. HanpsaxeHHocTe  OK-2,
TUKa 3]'|EKTpVIL|eCKVIX ANEKTPOCTATUYECKOIO  MonA. Teopema OK-7
OcTporpagcTkoro-laycca
3apsio porpaa Y ONK-4
MK-16
MK-18
4 ANeKTpUYECKMiA 4 Cwuna Toka. 3akoH Owma ana ywactka uemm n OK-2,
Tok M70THOCTb TOKA pa3BeTB/EHHOM Lenw. Mpasuna OK-7
Kupxroda. OKBUBA/IEHTHOE
npeobpasoBaHue 3N1EKTPUYECKIX LieNneit. OrK-4
MK-16
MK-18
5 MarHuTHoe none 4 3aKoH Bno-CaBapa- HanpsieHHocTb  marHutHoro  nons  QK-2,
Nannaca PasnNyHbIX  NPOBOAHMKOB C  TOKOM, OK-7
WHAYKUMS MarHuTHOro nons. MpuHumn
CyneprosuLMm MarHUTHbIX Moneid. OnK-4
MK-16
MK-18
6 BonHoBas onTuka 4 ﬂ,VldeaKLI,VIH cBeTa. VIHTepgepeHuMs B TOHKMX nieHkax. QK-2,
NHTepdepeHLms [ndpakuns oT O4HON LLENN U peLLeTKu. OK-7
Monsipnsaumsa ceeta
cBeTa pusay OMNK-4
MK-16
MK-18
7 KBaHToOBas 4 KBaHTOBbIE OnTideckne  CMeEKTPbI. Cnektpel  OK-2,
nocTvnathl Bopa MCNYCKaHUA W NOrnoweHns.  ddekt OK-7
tpusmka y P KomnToHa. Macca 1 umnynsc hoToHa. OMK-4
MK-16

MK-18



8 ®usvka  Agpa  w 4 CocTaB A0pa.  SaepHbie  npespaujenus. Boigenenne  OK-2,
aToMma AnepHble peakumm 3Hepruun. TepmosfepHbIi CUHTES. OK-7
OrK-4
MK-16
MK-18
9 CoBpemeHHas 4 EanHcTBO I‘Ipou,eccuv, npoucxogsauive B0 OK-2,
d)VI3I/Il-IECKaF| BceneHHoM BceneHHoi. Teopus YepHbIX Ablp. OK-7
KapTuHa mupa OrnkK-4
MK-16
MK-18

7. Cogep>kaHune nabopaTOpPHbIX 3aHAT Ui
Llenamu BbINOMHEHNS NabopaToOpHbIX paboT ABNAAKTCA cneayroLwme:
- 9KCMepuMeHTaNbHOE MOATBEPXAEHME U MPOBepKa CYLLECTBYHLWMX Hay4HO-

TEOPeTUYECKUX  MOMOXEeHWA NpuM  MNPaKTUUYECKOM  OCBOEHWM  CTyAeHTamu
M3yvyaemblX AUCLUMNH;

- NpuoGpeTeHMe HaBbIKOB MCCNefoBaHWs MNPOLECCOB, SBNEHUA UM 06BLEKTOB,
M3yvyaeMblX B paMKax faHHOW AUCLUMINHBI;

- OBNafieHNe TEXHUKOI 3KCMEepMMEHTMPOBAHUS B COOTBETCTBYIOLLE/ OTpac/im

HayKn W TEXHUKWN, np|/|o6peTeH|/|e HaBbIKOB CaMOCTOSITE/IbHOW pa60TbI C
na6opaTopr|M, TEXHONOTNYECKNM, N3MEPUTENBHbIM 060py,q03aHV|e|v| 7
npubopamu;

- YCW/IeHMe nMpaKTUYecKON HanpaBfeHHOCTU 06pa3oBaTeNbHOro mnpouecca,
npakTuyeckas peanusayms MOMYYEHHbIX 3HAHWA ANA  pelweHns y4vebHo-
nccnegoBatesibCKUX, a 3aremM peajibHblX 3KCMEPUMEHTA/IbHLIX W TMPaKTUYECKUX
3a4au.

Ne Pa3gen Yacbl Tema KpaTKoe cogepxxaHue dopmupyemble
n/n ANCUNNNNHBI npaKTn4yeckoro KOMMEeTEHU NN
3aHATUA,
nabopaTopHOro
npakTuKyma
1 dusnueckme 4 MN3mepeHue NUHeNHbIX  O3HaKOMUTbCA c ycTpoiicteom  OK-2,
OCHOBbI pasmepos ONTUMETPOM  FOPU3OHTaNbLHOIO ontumeTpa WK, OK-7
VKT npoBecTu n3mepeHmne TONLNHBI
MexaHukn aNtoMUHNEBOI (OMbIN U CTATUCTUYECKYIO OrK-4
06paboTKy pesynbTaToB npamoro  [1K-16
M3MepeHns. MK-18
4 W3yueHne 3aKOHOB  JKCMEepUMEHTaNlbHO MPOBEPUTL  BTOPOIA
AVHAMUKW W KUHEMATMKW  3aKOH HbloToHa " ypaBHeHuMs
NOCTYNaTenbHOro [BUXEHWS1  PaBHOYCKOPEHHOTo NpAMONNHERHOro
Ha MallnHe ATBy/a. [BUXEHNS.
M3yyeHne BpawjatenbHOro Ha  npumepe  ABMXKEHUS — MasTHUKA
[BVXKEHNS TBEPAOrO Tena. O6epb6eka n3yuaercs OMHaMKKa
BpaLLaTeNbHOro fBVXEHNS TBEPAOro Tena.
6 OcyluecTsnsercs 3KCMepuMeHTanbHas
nposepka OCHOBHOTO 3aKoHa
BpaLLaTeNbHOr0 ABUXKEHNS.
OnpefeneHve O3HaKOMUTbCA C ABNEHWEM Yyjapa Ha
KO3 PULIMeHTOB npumepe cOyAapeHUs MNOABELUeHHbIX Ha
BOCCTAHOBNEHNS U BPEMEHW  HUTW LLIapoB. MpoBepuTb  3aKOH
coyfapeHuns ynpyrux  coxpaHeHus — umnynbca  (KonmuecTsa
LLIapoB. LBWKEHMA) U onpefennTb KoathpuumeHT
BOCCTaHOB/IEHUS 3HEPruM Mpu ypaape, He
ABNAOWMMCA  abCONMIOTHO  YMpyrum.
OLEeHNTb MOrPeLIHOCTU B OMpeAeneHnu
KoauumeHTa BOCCTaHOBNEHUSA n
BPEMEHU coyAapeHus ynpyrux Lwapos.
2 CTaTucrTunyeckasa OnpefgeneHue cpedHeit  OsHakomMuTbes ¢ Teopueit  meToja  QOK-2,
dusmka u ANNHDBI npo6era 1 onpefeneHus cpefHei ANHbI CBOGOAHOTO OK-7
3 eKTNBHOIO fnameTpa  npo6era, 3 heKTMBHOIO fAnameTpa
TEpMojnHamuka MOneKyn BO3AyXa. MONeKY/bl  BO3AyXa MO  KOIPHULMEHTY OrK-4
BHYTpeHHero Tpenus  (koatduumenty [1K-16
BA3KOCTM) " 9KCNEepPUMeHTabHO



3

4

5

dnekTpocTaTuHKa

AneKTpuUYecKunii
TOK

MarHuTHoe none

12

MonyyeHve w  un3MepeHve
BakKyyMa.

OnpefieneHne  OTHOLLIEHMA
TennoemMKocTei Cp/Cv
METOA0M KnemaHa-
[Jesopma.

OnpegeneHne
Koa(h(hMLmMeHTa  BA3KOCTU

mMeTogom CToKca.

OnpegeneHve
CONpOTMBNEHNA "
YyBCTBUTE/LHOCTU
raslbBaHoMeTpa
MarHWUTO3/eKTPUYECKOI
CUCTEMBI.

pasyvipoBKa
TEpPMO3/IEMEHTA.

W3yueHwe MeTofa
KoMneHcaumm "

npuUMeHeHue ero  pnd
n3MepeHuns MasibIX
3NEKTPOABVXYLLMX CUN.
M3mepeHne manbix 34C c
MOMOLLILIO  MOTeHLVOMeTpa
NOCTOSIHHOIO TOKa
CHAaTue
XapaKTepucTuKu
[IBY3NIeKTPOAHON Namnbl.
W3yueHve paboTbl
No/ynpPoOBOAHNKOBbLIX
BbINPAMUTENEIA.

aHofHoM

M3yyeHue 3aBMCKMOCTH
COMPOTUB/EHUS METIIOB U
MosynpOBOAHNKOB OT

TemrepaTtypsl.

M3yyeHne  KEHOTPOHHOrO
BbINPAMUTESIA.

WN3yyeHve pa6oThl
3M1eKTPOHHOrO
ocuunnorpada.

WN3yyeHve CBOICTB
theppomarHeTkoB. CHsATWe

NeTn rucTepesnca.

OnpegeneHve
rOpPU3OHTANIbHOIA
COCTaB/IAOLLEA MarHWTHOro
nong 3emnu.

MogenmpoBaHue 1 13yueHne
[JBUKEHVS 3aPHKEHHBIX
yacTuL B
3/1eKTPOCTaTUYECKOM None ¢

onpegennTb CPeaHIo AIMHY CBOGOAHOTO
npobera u  3MPEKTUBHbIA  AnameTp
MO/eKy bl BO3AyXa.

O3HaKOMMTLCA C MeToAaMW NONYYeHWs 1

n3MepeHus BaKyyMa. Onpepennts
CKOpPOCTb ~ OTKa4ykn  (hopBaKyyMHOro
Hacoca.

OKCMepuMeHTaIbHO onpesenu1Th
OoTHoweHne Cp/Cv  pans BoO3gyxa W
CPaBHWUTL  MOJyYeHHble pesynbTaThl C

BbIBOAAMU  MONEKY/ISPHO-KMHETUYECKOIA
TEopu rasos.

M3yyeHne Teopun BA3KOCTU XUAKOCTU U
onpegeneHne KoahhuLMeHTa BAKOCTU MO
CKOpOCTU NafieHns B Hell Lwaprka (MeTog
Crokca).

M3yunThb (huanyeckuid NpuHLMN geiicTaus

7 ycTpoiicTea ra/lbBaHOMeTpa
MarHWUTO3/1eKTPUYECKOi CUCTEMBI.
SKCMEPUMEHTaNbHO  ONpedenuTb  ero

conpoTuBneHNe U YyBCTBUTENIbHOCTb.

M3yunTb KOHKpeTHble sABNeHUs B cnae

[BYX pasHblX MeTalioB. Mccnegosatb
3aBMCMMOCTb TepMoTOKa B
TepMOo3/emMeHTe oT Temneparypbl
ropauero  cnas  npu  NOCTOSHHOM

Temnepatype X0M0fHOro cras.
O3HaKoOMUTLCA C METOZOM KOMMeHcaLmm
HanpsbkeHuid 1 namepuTb SAC anemeHTa.

M3yunTb  KOMMEHCALMOHHBIN
n3mepeHus 34C.

MeToz

Wccneposath BO/IbT-aMMepHbIe
XapaKTepUCTUKN BaKyyMHOrO IVOAA.

N3yumnTb ABNEHNS B KOHTaKTe
371EKTPOHHOI 0 " [bIPOYHOTO
no/ynpoBOAHVKOB (p-n nepexog).

MOCTPOUTL  3KCTIEPUMEHTA/IbHYIO  BOMbT-
amnepHyto XapaKTepucTuKy
MO/YNpPOBOAHNKOBOTO BLIMPAMUTESS.

O3HaKOMUTLCS € 30HHOW  Teopueit
TBEpAoro Tena. Onpepenutb
TeMMepaTypHbIi KoaghduumeHT
COMPOTVBEHWNA  MeANn W LUAPUHY
3anpeLLleHHon  30HbI  MONYNPOBOAHMKA.
Obpa6oTaTh  pesynbTatal  M3MepeHUs
metogoM MHK Ha SBM.

N3yuuntb NpUHUMN  [eiicTBmA "
NpUMeHeHve KEHOTPOHHOr0
BbINPAMUTENS.

N3yumnTb NpUHLUMN [feiicTBus
3MeKTPOHHOrO  ocumnnorpaga u  ero

NPakTU4eckoe NpumMeHeHme.

W3yuntb 38BMCMMOCTb MarHUTHOVA
MPOHNLIAEMOCTH (heppoMarH1MTHOro
BellecTBa OT Temrepatypbl, OMpefenuTb
ero Toyky Kiopu. O3HakoMuTLCA C
METOZIOM MOMYYEHNA NETN rucTepesunca n
OnpefieNIeHNs OCHOBHbLIX XapaKTepucTuK
(heppOMarHUTHOrO BELLECTBa.
O3HakoM/IeHWe C OfiHUM W3 MeTO/0B
U3YYeHUS MarHUTHbIX MONeA 1 OfHUM U3
METOAO0B ONpefeneHns FOopU3oHTaIbHOM
COCTaB/IAOLWEN MHAYKUAW  MarHWTHOrO
nonsd 3emMan C MOMOLLBKO TaHreHc -
6yccons.

O3HaKOMUT CTYEHTOB C 1CMO/b30BaHNeEM
3BM pfn18  MoAenupoBaHus (r3nYecKmx
MpoLeCCcoOB M UCCNef0BaHUA WX Mpu
pasMyHbIX NapameTpax.

MK-18

OK-2,
OK-7
OrnkK-4
MK-16
MK-18
OK-2,
OK-7
OrkK-4
MK-16
MK-18

OK-2,
OK-7
OrkK-4



6

7

BonHoBas onTuka

KeaHTOBas
thusuka

2

nomotsio SBM.
M3yueHue
3apPSAXKEHHBIX
NCKYCCTBEHHOM
3NeKTPUYECKOM Mofle U B
rpasuTaLMoHHOM none
3emam - onpefeneHue
OTHOLLIEHNSA 3apsfja K macce
Heun3BecTHOro afpa Mo ero

ABWXXeHUsA
vactuy B

Tpaektopun B Kamepe
BunbcoHa.

OnpepeneHve MasbIX
pasHocTeit nokasaresneit
npesiomMneHns
nHTepdepometpom UIMP-1.
M3yueHve YUCTOTbI

06paboTKM noBepxHOCTU C
MOMOLLbIO  MHTEpdepoMeTpa
JINHHMKa.

OnpegeneHvie 47MHbI BOSHbI
C MOMOWBIO  AndpaKLmMn-
OHHOIA peLLeTKu.

Onpegenexue KOHL|eH-
Tpauuu pacTBopa caxapa
NONAPUMETPOM.
MarHuTHoe BpaLLieHue
NAOCKOCTW  Nonspu3auuun
(athhekT Papages).
M3yueHue BHYTPEHHNX
HanpsbkeHWiA B TBEPAbIX
Tenax ONTUYECKUM
METOZOM.

WccnepoBaHne NOrNoLLieHUs
M OTpaKeHus cBeTa npu

MOMOLLUM  YHMBEPCAbHOrO
thoTomeTpa.

V3mepeHve nokasarens
NPeNoMIeHNs  XWAKOCTEN
pecpakTOMETPOM.
OnpegeneHue paguyca
KPVBU3HbI NINH3bI c

MoMOLLbIO Kofel, HbloToHa

OnpegdeneHue TemmnepaTtypbl
HarpeTbiX Ten C MOMOLLbIO
N1POMETPA.

W3yueHue doToagdekTa.

Wccnenosanue cnekTpa
HeoHa c MOMOLLbHO
ctunockona C/M-1

OnpegeneHue ANMHbI BO/HbI
JIMHWIA B CMEKTpE PTYTU.

O3HaKOMUTb CTYZEHTOB C WCMO/Nb30BaHMe
OBM ana  onpegeneHnss  napameTpos
(h131MYecKoro npoLiecca no ero Buay.

3yuuntb OfMH "3
VHTePthePOMETPUYECKUX METO/08B,
NO3BONSIOLLMX  PErncTpupoBaTb  Masble
Pa3HOCTW MoKasaTesnei MpenomeHns.
O3HaKOMUTLCA C MNPUHLMNOM [eiicTBumA
WHTephepomeTpa  JIMHHMKA ¥ ero
NPUMEHEHWEM [N KOHTPONMA  YWCTOTbI
06paboTKM NMOBEPXHOCTEN METaINUECKNX
U3LEeNni.

WN3yuntb  fABneHne  gudpakumm B
napannenbHblX ay4yax Ha npocTeiiluei
[ONPaKLMOHHON peLueTke W onpeaenvThb
HEeW3BEeCTHble A/IMHbI BOMH CMEKTPasbHbIX
NIMHUA 1 paspeLLatoLLyto  CrMocoBHOCTb
peLUeTKu.

N3yuntb ABNeHne €CTeCTBEHHOIo
BpaLLeHWs NIOCKOCTW Monspu3auny ceeta
N METOAUKY W3MepeHWs Heu3BEeCTHOM
KOHLiEHTpaLum pacTBopa caxapa
nonApUMETPOM.

M3yunTb ABMIEHNE MarHUTHOTO BpalLleHns
NAOCKOCTN NONAPU3aLWN.

M3yunte  sABneHne  MHTepdepeHumn
NONAPU30BaHHBIX JTy4eii; 03HaKOMUTLCA C
MeToAamMn  «(OTOYNpyrocTu» U  ero
NPaKTUYeCKNM NPUMEHEHVEM.
O3HaKOMUTLCA C O6LLMMU  MPUHLMNAMM
thotomeTpun. MoMyunTb  CrEKTPaIbHYIO
XapaKTepucTnKy obpasLia.

M3yunTb 3aKOHbl MpeoMfieHns CBeTa.
O3HakoMuUTLCA c NPOMbILL/IEHHbIM

peppakTomeTpom  A66e.  OnpefenvTb
nokasarenu npenomneHns psga
XUAKOCTEN.

O3HaKoMUTbCA C ABNEHUEM
NHTEP(hEPEHLMN B TOHKUX MPO3payuHbIX
M30TPOMHbIX NNacTUHKaXx, Korga
VHTEepthepeHLMOHHas KapTuHa
NOKa/IM30BaHa Ha MOBEPXHOCTW TOHKOrO
KnMHa  (MONOCbl  PaBHOM  TOMLUMHBI).

M3yunTb faHHOE $BNEHWe C MOMOLLbIO
Konew, HblOTOHa W OMpPefenUTb paguyc
KPVBM3HbI INH3bI.

M3yunTb 3aKOHbl TEMIOBOTO U3MTy4YeHus,
paboTy  OMTWYecKoro mapameTpa WU
M3MepUTb C ero MoMOLLbI0 TemnepaTypy
Harpetoro  Tena  (cnupanu  namnbl
HaKanMBaHWA NPy pasHblX 3HAYeHUsX
NoABOAMMOIA K Heli MOLLHOCTW).
N3yuuntb 3aKOHbI
thoToappekTa.  Onpenenutb
BbIXO/a 3/1eKTPOHa U3 MeTa/Na.

BHELLIHEro
paboty

M3yunTb TEOpUIO CMEKTPOB W3NyueHus,
npUHLMN JeicTBus CTW/IOCKONa,
3KCMEPUMEHTAIbHO UCCIe[0BaTb CNEKTp
HeoHa.

M3yunTb TEOpuo CMeKTPOB aToMOB U
MofeKyn. O3HaKOMUTLCA C OMTUUYECKO
CXEMO U KOHCTPYKLMEl CNeKTpasbHOro

annapara (cTunomeTpa CT-7).
OnpefenvTb  SAWHBI  BOMH  IMHUA B
CMeKTpe PTYTM W  CPaBHUTb WX C
COOTBETCTBYHOLLMMU ANnHamMn BO/H,

B3ATbIMW U3 CMpaBOYHMKa.

MK-16
MK-18

OK-2,
OK-7
OriK-4
MK-16
MK-18

OK-2,
OK-7
OriK-4
MK-16
MK-18



OnpedeneHne Temnepatypbl

M3yunTb 3aKOHbI TEMIOBOIO M3/yueHus,
paGoTy  OMTMYeCcKoro  napameTpa W
M3MEPUTL C ero MOMOLLbI0 TemnepaTypy

3 HarpeTblx Ten C NOMOLLbHO
nupomeTpa.
dusnka aToma 10 pagynpoBska cnekTpockona
I/Iﬂ,qpa n OHEE,U.EHEHVIE ANNH BONH
NNHUN CMeKTpoB
MCNyCKaHMWi rasos.
CoBpemeHHas 2 Onpepenexve
q)|/|3|/|qECKaﬂ WHTEHCUBHOCTU
KapTI/IHaMlea KOCMWYECKOro usny4veHus y

NOBEPXHOCTU 3emnun.

Harpetoro  Tena  (cnupanu  namnbl
HaKanMBaHWs MPU  pasHbiX 3HAYEHUAX
NnoABOAVMMOI K Hell MOLLHOCTN).
O3HaKOMUTbLCS c meToankoi  QK-2,
rpafynpoBaHuA LKanbl CNeKTpockona, ¢ k.7
MEeTOAMKOM NpOoBeAeHNs1 CNeKTPanbHOro
aHanmsa. OrK-4
MK-16
MK-18
M3yunTb OCHOBbI Teopuu Kocmuyeckoro  QK-2,
n3nyyenus. O3HAKOMUTLCA C MeTofamu OK-7
perncTpaLmm KOCMUYECKOro U3NyyeHns.
OnkK-4
MK-16
MK-18

8. CamocToATeNbHasA paboTa cneymnanncTa (1804acos)

No
n/n

1

10

12

13

14

15

16

17

Tembl, BbIHOCMMbIE Ha
caMoCTOoATe/IbHYIO paboTy
KnHemaTuka JBUXKEHMS

MaTepuanbHOi TOYKN

JuHamMuKa ABUXKEHUS MaTepuanbHoi
TOuKK

KnHemaTuka " AnHaMmumKa
Bpal,aTenbHOro LBU>KEHUS
abCcoNtoTHO TBEPAOro Tena

3aKOH COXpaHeHue 3Heprum

[FapMoHuMYeckue KonebaHus v BOMHbI

OCHOBbI TePMOANHAMUKY

Pacnpepgenexue Makcsenna "
BonbymaHa

OHeprus 3NeKTPOCTaTMNYECKOTO
nons

MOCTOAHHBIA TOK

Mpasuna Kupxroga

3akoH buo-Casapa-/lannaca
[Bn>KeHune 3apsja B aNeKTPUYECKOM
¥ MarHMWTHOM none

MarHeTuku

3aKOH 3NeKTPOMarHuTHOW HAYKLUn’
BonHoBas onTwnka

Tennosoe nsnyyeHue

®OTOHbI 11 POHOHI

Yacbl

dopma CPC

MopgroToBka K NabopaTopHbIM
paboTam n ohopmneHme oTyeTa

MofrotoBka K 1a6opaTopHbIM
paboTam 1 ofopmieHne oTHeTa

MogrotoBka K 1abopaTopHbIM
paboTam 1 opopmsieHne oTHeTa

MoaroToBka K NabopaTOpHbLIM
paboTam n othopmaeHne oTyeTa

MogrotoBka K 1abopaTOpHbIM
paboTam 1 ofhopm/ieHne oTueTa

MoaroToBka K NabopaTOpHbLIM
paboTam 1 ohopmsieHne oTHeTa

MoaroToBka K NabopaTOpHbIM
paboTam 1 odhopm/eHne oTyeTa

MoarotoBka K nabopaToOpHbIM
paboTam 1 ofopm/ieHne oTHeTa

MogrotoBka K nabopaTopHbIM
pabotam 1 ohopmaeHne oTHeTa

MogrotoBka K 1abopaTOpHbIM
pabotam n oopmneHue oTyeTa

MoarotoBka K nabopaTopHbIM
pabotam n ohopmeHne oTHeTa

MogroToBka K N1abopaToOpHbIM
paboTam u othopmaeHne oTyeTa

MoarotoBka K Na6opaTopHbIM
paboTtam 1 ohopmeHue oTyeTa

MoaroToBka K nabopaTopHbIM
paboTam 1 ohopmeHne oTHeTa

MoproToBka K 1abopaTopHbIM
paboTam 1 ohopmeHne oTHeTa

MogrotoBka K 1abopaTOpHbIM
paboTam 1 odopmneHne oTyeTa

MogrotoBka K n1abopaTopHbIM
paboTam n ohopmMeHne oTHeTa

dopmMmupyemble
KOMMNeTeHL N
OK-2, OK-7, OlK-4,
MK-16, MNMK-18
OK-2, OK-7, OrlK-4,
MK-16, NMK-18
OK-2, OK-7, OlNK-4,
MK-16, NMK-18

OK-2, OK-7, Ol1K-4,
MK-16, MK-18
OK-2, OK-7, OlK-4,
MK-16, MNMK-18

OK-2, OK-7, OlK-4,
MK-16, MK-18

OK-2, OK-7, OlK-4,
MK-16, MNMK-18

OK-2, OK-7, OllK-4,
MK-16, NMK-18

OK-2, OK-7, OIK-4,
MK-16, MNMK-18

OK-2, OK-7, Or1K-4,
MK-16, MNMK-18

OK-2, OK-7, OIK-4,
MK-16, MNMK-18

OK-2, OK-7, OlK-4,
MK-16, NMK-18

OK-2, OK-7, OlK-4,
MK-16, NK-18

OK-2, OK-7, OlK-4,
MK-16, MNMK-18

OK-2, OK-7, OIK-4,
MK-16, MK-18

OK-2, OK-7, OlK-4,
MK-16, MNMK-18

OK-2, OK-7, OlK-4,
MK-16, NK-18



dusnka aToma MogrotoBka K na6opatopHbiMm  OK-2, OK-7, OlMK-4,

18 8 pa6oTam 1 oopMeHKe oTHeTa MK-16, MK-18
KBaHTbI MogrotoBka K sabopatopHbiM  OK-2, OK-7, OlMK-4,

19 8 paboTam 1 othopmeHNe OTHETa MK-16, MK-18
doTOo3(hhekT MoprotoBka K nabopatopHbiM  OK-2, OK-7, OlMK-4,

20 8 paboTam u ohopmeHne 0THeTa MK-16, MK-18
BonHOBbIe CBOCTBA YacTuL, MogroToBka K na6opatopHeiM  QK-2, OK-7, OlK-4,

21 8 paboTam 1 odhopm/eHne 0T4HeTa MK-16, MK-18
AfnepHble peakuum MoaroToBka K naGopatopHeiM  OK-2, OK-7, OMK-4,

22 8 pa6oTam 1 0thopMIEHME OTYETA MK-16, MK-18
CnekTpanbHblil aHanm3 MoarotoBka K naGopatopHeiM  OK-2, OK-7, OMK-4,

23 8 paboTam 1 othopmeHue oTHeTa MK-16, MK-18
” Kocmuyeckoe nsnyyexue MogrotoBka K nadopatopHeiM  OK-2, OK-7, OMK-4,

8 paboTam u othopmeH1e oTHeTa MK-16, MK-18

9. Micnonb3oBaHMe peNn TUHIOBOW CUCTEMbI OLEHKN 3HAHWUIA

OueHKa 3HaHWIl 00yYaroLLMXCA NMPOM3BOAUTCA Ha OCHOBaHWUM «[0onoXeHns 0 6annibHO-
PENTUHIOBON CUCTEME OLEHKW 3HaHWA CTYLeHTOB W obecrneyeHus KadecTBa Yy4ebHOro
npouecca» yTBepxaeHHoro peweHveMm YMK YdyeHoro coseta ®IbOY BO «KHUTY».
MpoTokon Nel2 oT 24 okTa6ps 2011r. CornacHo «onoXeHo» PeTUHT (hopMMpyeTCa 13 ABYX
OCHOBHbIX YaCTeii: nepBas 4acTb - TEKYLLMIA PEATUHT, KOTOPbIA oueHuBaeTca B 6annax (0T 36
o 60 6annoB), MOMY4YeHHbIX B TeYeHWe CemMecTpa, BTOpas 4yacTb - 6anfbl, NOSy4YeHHble Ha
ak3ameHe (0T 24 po 40 6annos).

MepBas yacTb (POPMUPYETCH M3 CNefYHLWNUX KOMMOHEHT - KOMNOKBUYM (0T 6 fo 12
6a1n10B), MMKOC KOHTPO/bHas paboTa No peweHnto 3agady (0T 6 go 12 6annos), NoC
nabopatopHble paboTbl (0T 24 po 36 6annoB). CTyfeHTbl, He cAaBLUMe MPOMEXYTOUHbIE
KOHTPO/IbHble TOYKM (KONMIOKBUYM + KOHTpO/bHas paboTa) 3a 3TOT BWUA [AeATENbHOCTM
nosiy4yatoT HOJb 6ansoB..

Mpwn onpeneneHny 06LLEl PEATUHIOBOWN OLEHKM, MOMYYeHHble 6annbl CyMMMUPYHOTCS U
ABNAIOTCA ONpeAensowmmMm npyu HopMMpPOBaHUIN OLEHKM, NPOCTaB/ISEMON B 3K3aMeHaLMOHHbIe
BEZOMOCTM W1 B 3a4ETHYH KHUXKY CTyJeHTa Nno CiejyoLieMy anroputMmy: «0TIMYHO» - 0T 87 10
100 6annoB, «xopowo» - 0T 73 Ao 86 6annoB, «yAOBNETBOPUTENbHO» - OT 60 A0 72 6annos,
«HEY[0BNETBOPUTENILHO» - MeHee 60 6annoB.

10. OueHOuYHble cpeAacTBa AN TEKYLWEro KOHTPOAS YCneBaemMoCcTW!,

npome>KyTqu0|71 aTTecTaunnm no nroram oCBOEHNA ANCUUNINHBI

OueHOYHble cpeacTBa [ANA  MPOBEAEHUS  TEKYLEro KOHTPONs  YCMeBaeMocTH,
MPOMEXYTOYHOW aTTecTauum Oobyvatowmxcs W WTOrOBOM aTTecTaumm paspabaTbiBatoTCs
COrMacHO NOMoXeHM0 0 POHAAX OLEHOYHbIX CPEACTB, pacCMaTpUBAlOTCSA KakK COCTaBHas 4acTb
pabouyeit MporpaMMbl 1 0OPMAAIOTCS OTAEMbHBIM AOKYMEHTOM.



11. VIH(hopMaLMOoHHO-MeToanYeckoe obecneyeHne AUCLMUNINHI

11.1 OcHoBHadA NMTepaTypa

Mpu N3yYeHUN AUCLUUNAUHBI «DU3NKa» B KAYeCTBE OCHOBHbIX UCTOUHMKOB
MH(OPMaLUN PeKOMEHAYETCS MCNONb30BaTh CEAYHOLLYI0 NUTEPaTypy:

OCHOBHble UCTOUHUKMU VIH(*)OpMaLI,I/II/I

1. .KanawHwukos H.M. ®dusmka. WHTeHeT-
TecTMpoBaHMe 6a30BblX 3HaHWUW y4yebHoe
nocobue / H.M.KanawHukos, H.M.
KOoXeBHMKOB. - 3nekTpoH. JaH. - CI16.:
NaHb, 2009. - 150 c.

2. HukepoB B.A.®usmnka. CoBpeMeHHbIN
Kypc: YuebHuk/ B.A.Hukepos
Jawkos n K, 2016r. 452 c.

3. Hukepos B.A. ®u3suka ana BY30B:

MexaHnKka M MOJieKynsapHas (QU3MKa:
YuebHuk/ B.A.Hukepos [awkos n K,
2017r. 136 c.

4. Anewkesny B.A. OneKTpomMarHeTusm.
®usmatnnt 2014, 404 c.

11.2. lononHUTeNbHadA InTepaTypa

[onoNHUTENbHbIE UCTOYHUKM MHOPMALINK
1. Aspamuuk I'.H. ®usnka. YuebHoe nocobue.
Mapuiick. 'oc. TexH.yH-T. Mapl'TY 2010. 139

C.

TpogumoBa T.H. ®wusmka. CnpaBoOYHUK C
npumepamu pewleHms 3agad. M. HOpanT.
2010.447 c.

KonunyecTBo 3K3eMNAAPOB
159 3k3. B YHUU KHUTY

9BC «KHuragoHg»
http://lwww.knigafund/ru/com/books/l 99164
Aoctyn 3 no6GOM TOYKM WHTEpHETa nocne
peructpauun IP-agpecoB KHUTY

3BC «KHuradoHay»
http://Aww.knigafund/ru/com/books/198970
Joctyn w3 06O  TOUKM  UHTEpHeTa
pervcTpauumn 1P-afpecos

3BC «KHuragoH»
http://www.knigafund/ru/com/books/207617
Joctyn w3 o060l TOUKM  MHTEpHeETa
perucTpaummn IP-agpecos

nocne

nocne

KonnuecTBo 3K3eMMNIAPOB
13k3. B YHUL, KHNUTY

13k3. B YHNLU KHUTY

11.3 9NeKTPOHHbIE UCTOYHUKM NHOPMaLLUN

Mpu  U3yYeHUU AUCLMUMINHBI

INIEKTPOHHBLIX NCTOYHNKOB I/IHqJOpMaLl,I/IVIZ

«DPU3nKa»

npegycMoTpeHo WUCNoJib3oBaHUE

1. DNEKTPOHHbIA KOMMNEKT y4e6HO-METOAMYECKMX MAaTEPManoB No (U3NKe.

2. ONeKTpoHHbIN KaTanor YHWL ruslapj™ru.tu

CornacoBaHo:
3aB. cekTopom OKY®

VCCNEAOBATENLCKUNA
YHUBEPCUTET»

,JO-HayuHbI N
{MNOHHBIN LEHTP


http://www.knigafund/ru/com/books/l
http://www.knigafund/ru/com/books/198970
http://www.knigafund/ru/com/books/207617

12. MaTepunanbHO-TeXHMUYECKoe obecrieyeHne ANCLUNNHBI.
MartepuanbHO-TeXHUYECKOE 0becneyveHne AUCLUNINHBI BKIOYaeT:
lMepcoHasibHble KOMMbloTepbl - 18 wr.

Ocuymnnorpadgsl H3013, CI-5, C1-117/1 -9 wr.

MocT noctosaHHoro Toka MO-47, MBJ1-47 - 5 wr.

"eHepaTOp CMrHAMI0B HU3KOYACTOTHbIN 13-112/1, '3-34 - 5 wr.
lMoTeHUMOMETp NOCTOAHHOrO ToKa MNMM-63 - 4 wWr.

MpeobpaszosaTenb umnynbcos MA/PM3-09 - 4 wr.

. YHuBepca/bHblii MOHOXpOMaTOp YM-2 - 2 wr.

. CnekTtpomeTpbl C/1M-1, C17 - 3 wr.

9.PethpakTtomeTp NPP-46A - 3 T,

10. M3mepnTenb KOHTAKTHbIA rOpu3oHTanbHbId MKIM-1857 - 2 wr.
11. IHTepthepomeTp Panes - 2 wWr.

12. AMNepmeTpbl, BONbTMETPbI - 24 LT,

N A WN

13. O6paszoBaTe/bHble TEXHOOINNU

Y4yebHbIM N1aHOM NpeAyCcMOTPEHO 72 Yaca 3aHATUIA B UHTEPAKTUBHOW (hopMe, 13 Hux 18
4acoB - NpaKTUYecKue 3aHATUA, 54 yaca - nabopaTopHble 3aHATUS.

B xope wu3yyeHua AUCLUNIUHBI B1.6.7 ®u3MkKa, WCNONL3YKTCA Ccnefylolime
obpasoBatesibHble TEXHONOTMNN:

Hanbonee npvemnembiMn MepoOnpuUATUAMMU AN BHEAPEHUS WUHTEPaKTUBHbLIX METOAUK
00y4yeHUsi B Kypce (hU3MKKN ABNSeTCA labopaTtopHble paboTbl U NpakTuyeckue 3aHATMSA. OfgHako
KONMYECTBO MNPaKTUYECKUX 3aHATUIA B  MOCMefHMe TOAbl  Pe3Ko cokpatuiock. [pu
TPEXCEMECTPOBOM Kypce (M3MKM MpaKTUYECKMe 3aHATUS Ha WHXEHepHOM (aky/bTeTe
NPOBOAATCA B MEPBOM CEMECTPE B KO/IMYeCTBe 18 yacos.

Mo3TOMy OCHOBHas 0N WHTEPaKTUBHOIO 00y4yeHuss Haubonee nNPOLYKTUBHO
MCNosb3yeTcs Ha NabopaTopHbIX 3aHATMAX. Kaxablid npenofasaTens BefeT O4HY NOArpymnny,
YMCNEHHOCTb KOTOpOi BapbupyeTcd oT 15 pgo 18 cTygeHToB. B wutore noarpynna
nogpasgensercsd Ha 5 vam wecTb 6puUrag YMCNIEHHOCTb [0 TPex u4enoBek. Hannume Takou
bpuragbl ABNSAETCA OCHOBHbLIM MOMIEM A1 BHEAPEHUA 3/1EMEHTOB MHTEPAKTUBHOro 0byyeHus. B
npouecce onpoca no pesyfnbTataM BbINOJIHEHHON NabopaTopHO paboTbl NpenodaBaTeNb AaeT
KaXLOMY CTYLEHTY O4HOTUMNHOE 3aJaHue C pa3/IMyHbIMKU BapuaHTamu (Hanpumep, C pasHbIMU
HanpaBNeHUs MU TOKOB B 3/IEKTPUYECKON Lenu), KaxAblA CTYyAeHT npefCTaBnseT CBOW
He3aBUCKMbIA BapMaHT oOTBeTa. 3aTeM WAeT COBMECTHOe C npernojgasartefieMm 06CyXaeHue
MONYYEHHbIX pe3ynbTaToB. [1pM 3TOM aKTMBHOCTb MO3HABATE/IbHOrO NpoLecca BO3pacTér

MpuMepbl MHBaPUAHTHbLIX 3afaHul

Mprmep Nel

Mpu n3yyeHnn npasun Kupxrodga cTygeHTam B 6purage [ar0T OLHOTUIMHYHO CXEMY C
Pa3/IMYHbIMK  HaMNpaBNeHUAMU TOKOB B y3/1ax C MNOCNeLYHLWMM COBMECTHbIM 06CYXAEHUEM
pe3y/ibTaToB..

Mpumep Ne2

Kaxgomy CcTyfeHTy O6puragbl 3afatoT pasfiyHble HarnpasfieHUs TOKOB B KaTyLlke
MarHeTpoHa A/19 Hax0XJeHWs HanpasieHUs BEeKTOopa UHAYKUUW C MOCNeAyoWwmMM COBMECTHbIM
obcyxaeHnem pesynbTaToB(ANCKYyCCHA)

Mpumep Ne3

Mpu n3yyeHUn cunbl JIopeHLa KaXAoMy CTYLEeHTY M3 bpuragbl 3afat0T OnpefeneHHble
HanpaBNeHUs ABUXEHUA Pa3/IMYHbIX 3/1eMeHTapHbIX YacTuL, (3/1eKTPOHOB MPOTOHOB A-4acTul,
HEMTPOHOB) C OT/IMYHOW OpUEHTaUMel MarHWTHOrO Mons C NOCNeAYHLWNM COBMECTHbIM
06CYy>XeHNeM pe3ynbTaTtoB (AUCKYCCUSA)

Mpumep Ned



Mpn un3ydeHun asddexrta MNeHbTe KaxAoOMy CTYAeHTY Opuragbl 3afaloT pasvyHble
HanpaBneHUss  TOKOB U KOHTakTHbIx  OAC ¢ mocnegylowmm  06Cy»xaeHVeM
pe3ynbTaToB(4MCKYCCUSA)

Mpumep Ne5

Mpn  M3yyeHUN UHTEPMEPEHLNN KaXAOMy CTYAeHTY [aeTcd 3ajaHue HapucoBaTb
KOrepeHTHble BO/HbI C Pa3/IMYHbIM COOTHOLUEHMEM (hasbl KonebaHWii ¢ MocnefyoLwum
COBMEeCTHbIM 006CYXXJeH/eM pe3ynbTaToB

MpunBeT Ne6

Mpn N3yYyeHUN KOCMUYECKMX YACTUL, KaXKAOMY CTY[EHTY 3aJaeTCAd KOHKPEeTHOe Bpems
nponeTa 4acTuy [ANS TOYHOTO OMpefesieHns uMMynbca TOkKa B cuyeTumke [elirepa c
nocnefyroLnm o6CyXaeHeM pesynbTaTos.

Mpumep Ne7

MMpn n3yyeHUM CNeKTPOB ra3oB KaXKAOMY CTYLEHTY AaeTcs 3afaHue AN 00bACHeHWs
NpoLeccoB B aTOMe A/19 OHOW 13 Tpex cepuii obnacTel crnekTpa

Mpumep Ne8

Mpn M3yyeHUU MeTOLOB W3MEPEHUIN JIMHENHbIX Pa3MepoB (hONbrM KaxLoro CTyfeHTa
Opuragbl NPOCUAN yKazaTb MPUYUHBI BOSHUKHOBEHUS CMY4YailHbIX M CUCTEMATUYECKMX OLUMOOK
Npu MPAMbIX WU KOCBEHHbIX M3MepeHUaX. [MonydeHHble OTBETbI 06CYXXAANMCb COBMECTHO C
npenosasaTefieM.

Mprumep Ne9

Mpn M3yyeHUM 3aTyxarolmx MPOLLECCOB KaKAOMY CTYAEHTY 3ajaBany OLHOTUMHbIE
3aflaH1s No OnpejenieHNIo NapameTpoB 3aTyXaHUs 419 pasInyHbIX KonebaTeNbHbIX MPOLECCOB C
NnocnefyroLnM COBMECTHbIM 06CYXAEHNEM Pe3y/bTaToB.

5) MNpaKTuyeckne 3aHATUA.

MeTofuKa UHTEPaKTUBHOW (POPMbl NPV MPOBEAEHUN MPAKTUYECKUX 3aHATUIA COCTOUT B
cnepytowem. [ins pewweHns 3afayv no usnke B ayanTOPUM Bbi3bIBAtOTCA K LOCKE OAWH WU [Ba
CTyAeHTa (Npu HanuumMm [BYX [LOCOK), OCTasibHble CTYAEHTbl pellatoT 3afady CaMOCTOATENIbHO
Ha paboyem MecTte. lMpn 3TOM NOLCKa3KM C MeCTa CTYAEHTY Y [LOCKM MOOWpsATCA. Tak xXe
paspeLLaeTca 060My CTYAEHTY BbIATW K JOCKE W LOMOMHUTL PeLleHne Ha A0oCKe NMB0 yKasaTb
Ha OwWMn6KYy oTBevatowlero. OcTa/lbHble CTYAEHTbl pellaloT 3afadyy Ha paboyem MecTe.
PewwBLumne 3afa4y Ha MeCTe MOKa3blBatOT CBOE PELLUEHME W NOoJMy4yarT OueHKU. lMoowpsroTcs
HeCcTaH4apTHble BapuaHTbl pelleHuniit. onycKaeTcs ANCKYCCUs Mo MOBOAY BapMaHTOB PELLEHNS.
MoowputenbHas CUCTEMA U yUYacTue BCel rpynnbl B peLleHnm 3a4aduv CTUMYUPYET akTUBaLuo
TBOPYECKOro rnpotiecca

JKcKypeuun (C y4eToM 60/bLLOr0 KO/IMYecTBa CTYEHTOB Ha NOTOKe 0Koso 200 YenoBek)
NPoBOAATCA pefKo. TeM He MeHee, MaJloUMC/IeHHble TPYNMnbl UMEKT MPenMyLLeCTBO.
[MpoBOAATCA 3IKCKYpPCUM MO HOBbIM nabopatopusM Ha Kadefpe, OCHaLLeHHbIM COBPEMEHHbLIM
0b60opy0BaHMEM, & TAKXKe B (DU3NKO-TEXHUUYECKOM UHCTUTYTe AKAZleMUN HayK.



