MUHHCTEPCTBO HAYKH 1 Boictiero obpasosanus PO
MdeaepanbHOE rocyAapeTBeHHOE BIOUKeTHOE 00pa3oBaTe/IbHOe YUPEKICHHE
BhICIIErO O0pasoBaHHA
«Kazauckuii HAMOHANBHBIN HCCIeI0BATEIBCKHI TEXHONOIHYECKHH
YHHBEPCHTET»

(PI'BOY BO KHHUTY)

YTBEPK/IAIO

[popextop no YP

B. BypMmucTpos
gl % 3 2018r.

PABOYAS MPOIPAMMA

ITo aucumnanne b1.6.6 Ousuka

[To wunpassenmio noarorosxu 15.03.02 «Texnonornueckue Maumust 1 oSopyaosanue»

o npodumo: « KOMIPECCOPHBIE MAMHE # YCTAHOBKH Y

Ksanudmraums (CTencHs) BunyCcKHHKY BAKAJIABP
Dopma 00y HCHHS OYHAA

Huctiryr, pakyasrer HUXHM, ®OMTO

Kadeapa — pazpabGorunx paGoyeit nporpaMms Kadeapa gpuinxu
Kype, cemectp: | xype ~ 1, 11 cemectpwy, I xype — [ cemectp

Yacw 3aueTHBIC CAMHHILL!

Jlexkunu 2 2
TIpaKTHYCCKIE IBHATHA 48 1,33
JlaGoparopHuie 3ansaTHR 60 1,67
CamocTosreannas pabora 189 5,25
DopMa ATTECTALMM Ixzamen (1) 1,75

| 3aver (1)

‘ Ixzamen (111
| Beero ] 432 12

Kazaus, 2018 .



PaBouan nporpamma coctasneHa ¢ yuvetom Tpebosauuin denepansHoro
rOCYA3PCTBEHHOrO 06pa30BaTeNbHOro CTaHAAPTa BbICWero NPOPeccMoHanbHOro
obpazosanma Ne 1170 (or 20.10.2015r.)

No Hanpasnexuio 15.03.02 «TexHonormueckue mawmHsl n obopyaosarme»
Mo npoduno: «KOMNPECCOPHBbIE MALWMHBI U YCTEHOBKWY

Ha OcHOBaHMKM yyebHoro nnaHa Habopa obyvawowmxca 2018 roaa.
Tunosan Nporpamma No AUCUMNAKUHE OTCYTCTBYET.

Pa3paboTymnK nporpammsi:
AOUEHT ,é@ Mupakosa T.10.
PaBouan Nporpamma paccmoTpeHa v opoBpeHa Ha 3aceaaHuu Kageapbl Gusnkm,

NPOTOKOA OT . 4"’ - 2018 r. Ne Z

3as. kadpeppomn,
npodeccop b%% Hedenves E.C.

COrnACOBAHO

MPOTOKON  3aceaaHua  METOAMYECKOW  KoMMcCuW  dakynbTeTa ®IMTO,
peanu3yiowero NoAroTosky o6pa3osarensHoi Nporpammei 0T, 207 r.

Ne

Npeaceparens MeToan4eckon

komuccnn ®IMTO, npodeccop %,_,./ " Xamuaynnum M.C.

YTBEPXAEHO
MNpoTokoN 3acefannna MeToAUYEeCKOn komuccun PHH

or /__f._/_02015r. Ne &

Npeaceaarens komuccum, npod. % Cuicoes B.A.

Hau. YMU

Kuraesa 1.A.




He.]'ll(l OCBOCHHUSA TUCHUIIJIMHBI

1.IenssMu OCBOCHUS JUCIUILIMHBI "®u3nka" SIBISIOTCS:

- OBJIQACHUC (I)yH,E[aMeHTaHBHLIMI/I IIOHATHUAMH, 3aKOHAMH H TeOpI/IﬂMI/I COBpeMeHHOP’I (bI/BI/IKI/I, a TAaKXe METOoaaMu
(1)H3H'ICCKOF0 HUCCIICIOBAHMUA,

- (opMHUpOBaHHE y CTYJCHTOB CHUCTEMATHYECKMX 3HAHWUI O METO/aX PELICHHUs MPAKTUYECKHX 3aaad
(U3MKKM HA OCHOBE COBPEMEHHBIX MaTEMAaTHYECKUX MOJIENeH onucanus Gu3niecKux o0bEKTOB;

- o0y4eHHe HaBbIKAM M yYMEHHSM I[IOCTAHOBKH PEAJbHBIX W KOMIIBIOTEPHBIX 3KCIEPHMEHTOB W aHAIN3a
MOJYYCHHBIX PE3yJIbTATOB

- pa3BHTHC HAYYHOTO MBINUICHHUS W CO37aHue (yHIAMCHTAJILHOW 0a3bl IS YCHCIIHOW ManbHEHIeH
npo¢heCCUOHANBHON JCSITeIBHOCTH.

2. MecTo qucuumiunsl B crpykrype OOII BITO

HucnumnmHa " @usuxa” otHocutes K 6a3oBoit wacti OIl m popmupyer y OakamaBpoB MO HAIPaBICHUIO
noarotoBku 15.03.02.8 Habop 3HaHUI, yMEHUI, HABBIKOB M KOMIICTCHITHH.

s yCTenmrHOTO OCBOCHHS IUCIUIUINHEL "¢usuxa" OakanmaBp 1o HampasieHnto moarotoku 15.03.02
JIOJDKEH OCBOMTH MaTepHal JUCIUILINH:

a) "Mamemamuueckuti ananu3", KOTOPHIH OCHOBBIBACTCS Ha 3HAHMSIX BCEr0 ammapara BbICIICH
MaTeMaTHUKH, OCBOCHHOTO IIPH €ro U3y4eHHUH.

0) «Pemrenne nuddepeHranbHbIX YpaBHEHHUI», KOTOPBIH OCHOBBIBAETCS HA 3HAHHMAX BCEro arapara
BBICILICI MaTEMaTUKH, OCBOCHHOTO MPH €r0 U3YYeHHH.

JucturuinHa  «pu3uKa» SBISETCS MNPEALISCTBYIOMIEH W HeoOXomuma Juis YCIEIIHOTO HW3y4YeHUs
MOCJIEYIOUIUX JTUCIUILINH:

a) TEOPETHYECKOH MEXaHHKH;

0) SMEKTPOTEXHUKH

3HaHUs, TOJNyYeHHBIC NPH W3YYCHHH IUCLMIUIMHA «()H3MKa» MOTYT OBITH HCIOJB30BAaHEI B HAay4HO-
HCCIIeIOBATEIBCKOM ACSATEILHOCTH 110 HANIPABICHUIO IOATOTOBKH.

3. Komnerenunu ody4yaromerocsi, GpopMupyeMblie B pe3yJibTaTe 0CBOCHHS TUCHUTIINHBI " puszuka'
IMpouecc u3ydeHus aucuuiuinebl " Qusuka" HampapieH Ha (HOPMHPOBAHHE DIIEMEHTOB CIIEAYIOIIMX
kommeTeHnuii B coorBercTBun ¢ ®I'OC BO u OOIT BO 1o 1aHHBIM HalpaBJIeHUSIM MOJITOTOBKHU:

npodeccuonanbubix (IMK)
CnocoOHOCTh K CHCTEMaTHYECKOMY H3YUEHHMIO HAayYHO-TEXHHYECKOW HMH(POpPMAIMH, OTEYECTBEHHOIO U
3apy0eIKHOTO OIBITA IO COOTBETCTBYIOIIEMY MPODIIIIO OATOTOBKH (ITK-1).
YMeHne MOJeNupoBaTh TEXHUYECKHE OOBEKTHI M TEXHOJOTHYECKHE IMPOLECCH ¢ HUCIOIh30BAHUEM CTaHAAPTHBIX
MAKETOB M CPEACTB aBTOMATU3UPOBAHHOTO MPOSKTHUPOBAHMUS, TOTOBHOCTh MPOBOJUTH 3KCIIEPHUMEHTHI 110 33aJaHHBIM
METOIUKaM ¢ 00pabOTKO#l U aHATU30M pPe3yiIbTaToB (IK-2)
B pesynbprate ocBOeHU qUCHHIUTAHBL " Qusuka" 00yJarOmIHHACs TOIHKEH:
1. 3naTs:
- COBpPEMEHHBIE IIPEACTABICHUS O NMPUPOJIE OCHOBHBIX (PM3MYECKUX SIBICHUH, O NMPUYMHAX MX BOSHUKHOBEHHS H
B3aUMOCBSI3H;
- OCHOBHBIE TOHSATHS M TEOPUH, OMKCBHIBAIOIINE COCTOSHHE (U3NYECKHMX OOBEKTOB U IPOTEKAIOIIWE B HHX
(huzMueckue MpoIeccHI;
- MaTeMaTHYeCKHe METO/IbI, MO3BOJISIOIIUE aJeKBATHO OIUCATh U OOBSICHUTHh MPOTEKaHHE JIOOOr0 KOHKPETHOTO
(hu3MUECKOro Mpolecca UK SBICHHUS;
2. YMeTb:
- MPUMEHSATh (PyHIaMEHTAIBHBIC 3HAHUS [T PEIICHUS 3a/1a4 IPUMEHUTEIHHO K peallbHBIM IPOoIeccam
- IPUMEHSATH (PyHIaMEHTaNbHBIC (YU3NYECKHE 3aKOHBI U MOJICITH [T PEIICHUS MH)KEHEPHBIX 33]1a4;
-IJIAHUPOBATh M CTABHTH HAYYHBIA 3KCIIEPHUMEHT; 00padaThIBaTh Pe3yabTaThl H3MEPEHUIT,
- BBINIOJIHATH YHCIICHHBIC OI[CHKH MOPSAKOB BEJIMYHH, XapaKTEPHBIX IS PA3JIMYHBIX Pa3JIe]IOB €CTCCTBO3HAHUS.
3. Baagers:
- QHAIUTHYECKUMH M YHUCJICHHBIMH METOJaMH pellleHHsi anreOpandyeckux ©u IuddepeHIranbHbIX ypaBHEHUH,
ypaBHEHHI MaTeMaTHYeCKON (PM3UKH; METOJAMH CTATUCTHYECKONW 00pabOTKH IKCIIEPUMEHTAIBHBIX JaHHBIX.
- HaBBIKAMH MNPUMCHEHUS CHUCTEM (PHM3MUYECKUX EIMHHWI[ MPH HHTEPIPETALUN PE3yNbTaToB (DH3MUECKIX
9KCIEPUMEHTOB,
- HaBBIKAMH PabOTHI C U3MEPUTEIBLHBIMH TIPUOOpAaMH M MaTeMAaTHYECKUMU MeETOoJaMHu 00paboTKHU
9KCIEPUMEHTAIBHBIX PE3yIbTaTOB



4, CTpyKTYypa M cojiepKaHue THCHUILTHHBI «DU3HKay

OO61ast TPyAOEMKOCTh TUCIUIDIMHEI COCTaBIsIeT 12 3adeTHBIX enunHmi, 432 gaca.

Ne Busst yueOHoOIt Hndopmarg OueHoYHBIE CpeCTBA
n/ Paznen paboTst HOHHBIE U JUTSL IPOBEACHUS
i JycuuminHb (B yacax) npyrue MIPOMEXYTOYHON
obpaszoBate | aTTeCTAIMH MO pa3IenaMm
JIbHBIE
TEXHOJIOTH
u,
e HCIIONB3Ye
3 MBI€E TIPH
g OCYIECTBI
o CHUH
obpasoBare
JIBHOTO
nporecca
Jlex- CemuHap Jlaboparop CPC
Huun (npakTuueckue HbIE
3aHATHUA, PaboTsl
1 Dduznueck 1 10 20 27 2 Konnoksuym,
ue oLleHKa pedepara,
OCHOBBI oueHKa caauun
MCXaHUKH nabopaTopHbIX pabot
2 CrartucTuueckas 1 8 16 27 Konnoksuym,
(usmka u OLLeHKa pedepaTa,
TEPMOJUHAMHUKA oueHKa caauun
nabopaTopHbIX paboTt
3 DJIeKTPOCTaTHKA 2 8 10 8 8 6 KoHTponbHas  pabora,
KOJLIOKBUYM,
oLleHKa coauu
nabopatopHbIx pabor,
oLeHKa pedepaTa
4 DJeKTPUIECKUiT TOK 2 8 6 8 18 KoHTposnibHas  pabora,
oLleHKa coauu
nabopatopHbix  pabor,
oLeHKa pedepaTa
KONIOKBUYM
5 DJeKTpOMarHuTHOE 2 20 14 8 64 6 KoHTposnbHasa  paborTa,
roie oLeHKa caaun
nabopatopHbix  pabor,
oLeHKa pedepaTa
Konnoksnym
6 Bonnosas ontuka 3 6 6 6 KoHTposibHas  pabora,
oLleHKa pedepata
KONIOKBUYM
7 KganroBas 3 6 6 20 2 KomokBuym,
Odusnka KOHTpONIbHast ~ paboTa,
oLeHKa pedepaTa
8 Ddusnka atoma 3 4 6 19 KomokBuym,
u siapa KOHTpONIbHast ~ pabora,
oLeHKa pedepaTa
9 CoBpemenHast 3 2 - - - KomnokBuym, oueHKa
usnueckas pedepata M
KapTHHa MHpa
Bcero 72 48 60 189 16

®dopma aTrecranuu

DK3aMeH, 3a4eT,
9K3aMEH




5. Coz[epmalme JIEKIMOHHBIX 3aHSITHH M0 TeMaM

Paznen
JIncuMnJIMHbI

Yacel

Tema
JIEKIHOHHOTO 3aHATHS

Kpatkoe conep:xanne

®opmupyembie
KOMIIeTeHIHU

Dusuyeckue
OCHOBbL
MexaHuKu

10

1.2neMeHThI
KMHEMATHKH
(1 gac)

OusryecKkre MOJENH: MarepuajibHas TOYKA, CHCTEMa
MaTepHAIbHBIX TOYEK, ADCOTIOTHO TBEPAOE TEJIO, CIUIOLIHAS
cpelia. IPOCTPAHCTBO M BpeMsi. KHHEMATHYECKOE OIMCAHUE
JBIDKCHUSL. CKOPOCTh M YCKOPCHHE IIPH KPHBOJHHEHHOM
IBIDKCHHM. HOPMaJbHOE M KacaTelnbHOE YCKOPCHHE.
YIJI0Bas CKOPOCTb M YIJIOBOE YCKOPEHME. BEKTOp YIIIOBOH
CKOPOCTH. CBSI3b YITIOBOH CKOPOCTH M YTJIOBOTO YCKOPEHUS
C JIMHEWHBIMU CKOPOCTSMH U YCKOPEHHUSAMHU.

nk-1

2.JlnHaMuKa IBYDKCHHS
MarepuanbHol Touku (1)

COBpEeMEHHasi TpakToBKa 3akoHOB Hpiorona. IlepBsrit
3akoH HpIOTOHa ¥ NOHATHE HWHEPLUHUAIbHONH CUCTEMBI
orcuera. Bropoil 3akoH HbroTOHA. Cuila Kak IpOM3BOJHAsS
UMITyJbca. TpeTuii 3aKOH HBIOTOHA. HEMHEPIHAJIbHbIC
CUCTEMbI OTCUETA, CHJIbl HHEPLIUH.

nx-1, nk-2

3. 3aKoHBI COXpaHEHHs
UMITyibCa M JHEPrHH
(2uaca)

3akoH COXpaHEHHS HMMITyJIbCa Kak
(yHIaMEHTaNbHBII 3aKO0H TIPUPOJIBIL. PeaktrBHOC
JBIDKEHUE, LEHTP MHEPLMH, 3aKOH JBW)KEHHS ILIEHTpa
uHepuuu. TeopeMa o ABMKEHHH IIEHTpa uHepuuu. Pabora 1
KUHeTH4YecKasi »Heprus. MoiHocTs. KoHcepBaTHBHBIE M
HEKOHCEPBATHBHBIC CHJIbl. MMOTEHLUAIbHAS YHEPrHs. 3aKOH
COXpAaHEHHsI YHEPTUU B MEXaHUKE

nk-1,nx-2

4.  Teepnoe
MEXaHUKe
(3 vaca)

TEII0 B

MOMEHT Cuilbl, MOMEHT MMITYJIbCA, MOMEHT WHEPLUH Tela.
YpaBHeHHs JBI)KEHHs U PaBHOBECUs TBEPIOro Tela. 3aKOH
COXpaHEHMs1 MOMEHTa UMITYJIbCa.

nk-1,nx-2

5.01eMeHTbI
PeNATUBUCTCKOM
JTUHAMHKA

(1 vaca)

IIpuHIMI OTHOCUTENBHOCTH, HMHEPLMANBHBIE CUCTEMbl H
MPUHIMI OTHOCHTENbHOCTH. IIpeoOpasoBanust [ammies.
MuBapuanTs! npeoOpa3oBaHusl, a0COJFOTHBIC "
OTHOCHUTEINIbHBIE CKOPOCTH U  yckopenus. Iloctynarts
CHEeHUABHOW TEOPUH OTHOCHUTENBbHOCTH. IIpeoOpazoBaHus
Jlopenua, cieacTBus M3 npeoOpa3oBaHUS  JIOPEHLA:
COKpAI[EHUE JIBIKYIIMXCS MacIITaboB JUIMHBI, 3aMe/IIeHHE
JBIDKYILUXCSL ~ 4acoB, 3aKOH  CIIOXKEHHMS  CKOpOCTEil.
PENATUBUCTCKMHA  HMMITYJIbC. YpaBHEHHE  JBHXKEHHS
pPeNATUBUCTCKOM 4YacTuipl. PaGota u »Heprusi, 3aKoH
COXpaHEHUs SHEPTUHU.

nk-1

6. Konebanuss u BOJHBI
(2uaca)

Tl'apmoHnueckye komeGaHWS U HMX XapaKTEPUCTHUKH.
Juddepennmanbasie ypaBHEHHUS COOCTBEHHBIX
He3aTyXalOIHX, 3aTyXaIOIUX W BEIHYKJICHHBIX KOJICOaHHH.
Pemenne ypaBHeHHH. aMIUIMTyZa U (a3a BBEIHYXKICHHBIX
KosieOaHMH. pe30oHaHC.

BoiHOBOI! MIporiece. BOIHOBOE ypaBHEHHE.
VYupyrue BonHBI, TpymIa BoJH, HHTepdepeHIUs BOIH.

nk-1, nk-2

Cmamucmuuyeckas
Qusuxa u
MepMOOUHAMUKA

7. Makpockonuueckue
COCTOSTHUS
(1 gac)

JuHaMudeckue i CTATUCTHYECKHE
3aKOHOMEpHOCTH B (usmKe, CTaTUCTUYCCKHHA |
TEPMOAUHAMHYECKUH METO/IBI. Makpockonudeckue
COCTOSIHMS, TEIJIOBOE  JBIKEHHE, MAaKpPOCKOIMHMYECKUE
rnapameTpbl. YPaBHEHHE COCTOSIHUS, BHYTPEHHSS 3HEPIusl.
WHTEHCUBHBIE M SKCTEHCHUBHBIE IapaMeTphl, ypaBHEHHE
COCTOSTHMS MJICILHOTO Ta3a. /laBieHne ra3a ¢ TOYKH 3pEHHs.
MOJIEKYJISIPHO-KMHETHYECKOIt TEOpUHU. MOJIEKYJISPHO-
KMHETUYECKUH CMBICIT TeMIIEpaTypBhl.

nx-1,nx-2

8. CraTtucTuyecKue
pacripeeneHust
(2 vaca)

BepositHocTs u ¢nyktyauuu. Pacnpenenenne Makcsemia.
Pacnipeniennienie  4acTHIl 1O AOCOJIOTHBIM — 3HAYCHHSM
CKOPOCTH, CpEIHSsSI KHHETHYecKas OHEepPrus YacTHUIIBL
CpenHue CKOpOCTH — TEIUIOBOTO  JBIDKGHHS — YACTHII.
Bapomerpuueckas ¢opmyna. Pacnpenenenne Bonbivana.
Tonsitue o pacnpenenennu I'uboca.

nx-1,
nk-2

9. OCHOBBI
TEPMOMHAMUKH
(2 vaca)

IIepBoe Hayajo TePMOJANHAMHKH. TennmoeMKocTh
MHOTOATOMHBIX Ta30B. HEJIOCTaTOYHOCTh KJIACCUUECKOH
Teopuu TemnoeMkocteil. OOpaTuMble M HeoOpaTHMBbIE
TermoBele mponecchl. [ukn KapHo, MakcHMManbHBIA KIII.
Ourponwms. IlpuHIMI BO3pacTaHHWsi OSHTPOIMH, BTOPOE
Havauao TEPMOJIUHAMHKH. TepmonunamMuueckue
MOTEHIUANBl U YCIOBHS PABHOBECHS, TEPMOJHUHAMHICCKHE
peoOpa3oBaHusL.

nx-1,
nk-2

10. SIBmenusi mepeHoca.

11. da3oBoe paBHOBECHE
u (azoBbie
[pEBpaILCHHS

(2 yaca)

TlonsiTue o ¢u3Mueckoil KHHETHKE, BpeMs peaKcalvy,

addexTuBHOEC ceyeHHe paccestHus, b dy3us,
K03 PUIHEHT b dy3un, TEIIONPOBOAHOCTS,
K02 (UINEHT TEIUIONPOBOAHOCTH, BI3KOCTh, KOd(hHIHEHT
BA3KOCTH kHAKOocTed mn rasoB. @a3el u  (hasoBoe
NpeBpallleHhe, YCIOBHSA — paBHOBecust (a3,  ¢a3oBbie
JMarpaMmel. YpaBHeHHE Knaneiipona-Knaysuyca,

KpHuTHYecKasi Touka. [3orepmsl Ban-gep-Baanbca, da3oBbie

nk-1,nx-2




TICPEX0AbI IIEPBOI0 MU BTOPOr'o poaa.

12. Ocobennoctu | CTpykTypa TBEpAbIX Tel, TEIJIOBOS MABWXKEHHE B | nk-1
TBEPJIOTO COCTOSIHHS | KPHCTAUIAX, TEIUIOEMKOCTh KpucTamioB. [lomstue o
BEIIECTBA (OHOHAX. TEIUIOEMKOCTh  KPHCTA/UIOB  HPH  HU3KHX

(1 vac) TeMIepaTypax U IpH BBICOKUX TEMIIEpaTypax.

DnekTpocTaTHKa 9 |13 Ipenmer | Uness  OnuskomecTBUs.  DNeKTpUdYecKHd  3apsiy | | nk-1
KIIaCCHYECKOIt HaNpPsDKEHHOCTh  JJICKTPUYECKOrO0  IOJs, JAUCKPETHOCTH
JJIEKTPOJUHAMUKH (2 |3apsma. 3akoH Kynona, [pUHIOMO — CyNEpIO3UIUH.
yaca) Onekrpuueckuid aunonb. IToTOK BeKTopa, >JIeKTpUYecKas

Teopema [aycc,. rycrora CHIOBBIX JuHHHA. Pabora
INEKTPOCTATHIECKOTO TIOoJIs, LUPKYJISLHS
9JIEKTPOCTATUUECKOTO MOJIsI, IIOTEHIIMAN, CBA3b MOTEHLHANA
C HaNPsDKEHHOCTBIO YIEKTPOCTATHIECKOTO HOJISL.
14. TlpoBomuuku u B | fIBneHue snmekTpocTaTudeckoil nHAyknuu. IToBepxHocTHas | nk-1
3JIEKTPOCTATHIECKOM IUIOTHOCTh  3apsifia. | paHMYHBIC YCIOBMS Ha TIpaHULE
nosie "MpOBOAHUK-BaKyyM".  DJIEKTPOCTATHYECKOE  IIONE B
(2 gaca) MOJIOCTU. DIEKTPOCTaTHYECKasl 3aIluTa. OJIEKTPOEMKOCTh
YEIMHEHHOTO  IIPOBOAHMKA, E€MKOCTh  KOHJCHCATOPOB
Pa3INIHON reOMEeTPHUYECKOIl KOH(PUTYpaLUH.
IloBenenne naWMONS BO BHEIIHEM JJIEKTPOCTATHUECKOM | nx-1
15. Tonspuzanus | moje. NoONPU30BaHHBIE 3apsabl. BBekTOp mnonspusanuu.
JIUDIIEKTPUKOB HEOZHOPOIHAs HOJISIPU30BAHHOCTb. DnekTpuyueckoe
(4qaca) CMEIICHHe, OCHOBHBIC YPAaBHEHHS OJJIEKTPOCTATHKUA B
JMAJIeKTpUKaX. ['paHMYHbIC YCIOBHMS HA TpaHMIE pasjena
" IUBJIEKTPUK-TTUAIEKTPUK" U "TIPOBOJHUK-INIJIEKTPUK.
16. OHeprus | DHEpPrus CUCTEMbl 3apsDKEHHBIX HMPOBOJHHMKOB. JHeprus | nk-1
9JIEKTPUYECKOr0  MOJIs | KOHJeHcaTopa. IIIOTHOCTh HEPrHH IEKTPOCTATHIECKOTO
(1gac) T10JIs1 B AUDJIEKTPUKE.

Onextpuueckuid Tok | 7 | 17. TocrosHubI | Paspsiaxa KoHgeHCAaTOPa, IPOBOAHUKHI U H30JISITOPEL. nx-1,
onektpudeckuii  Tok (3 | Ycenosus cymiecTBoBaHUs ToKa. 3akoHbI OMa u Jkoyis- nx-2
Jaca) Jlenua B muddepenipansuoit popme. CTOPOHHHE CHIIBL

D1c Ta’TpBaHMYECKOTO 3IeMeHTa. 3akoH OMa [ ydacTka
LIeNH C TaJIbBaHUMIeCKUM d1eMeHToM. [IpaBuna Kupxroga.
DJIEKTPUYECKUH TOK B CIUIOLIHOM cpefe.
18. DmeMeHTHI 30HHOH | DIEKTPONPOBOJHOCTE  METAIOB, HOCUTENM TOKa B | nk-1,
TEOpPHHU NIPOBOAUMOCTH | METaJUIaX, HEJOCTATOYHOCTh KIIACCHUECKOH JIIEKTPOHHOMH | nx-2
(4 vaca) TEOpUU. DIEKTPOHHBIA Ta3 B METajlle, 3JIEMEHTHl 30HHOI
TEOpHH KPHCTAJUIOB. 30HHAsI CTPYKTypa JHEpreTHYeCKOro
CHEKTpa 3JeKTpOHOB. YpoBeHb Depmu. 3anojHEeHHE 30H:
METAJUIBI,  JUAJICKTPUKH, HOIYyHPOBOAHUKW.  IloHsTHE
IBIpOYHOH mpoBoauMocTH. COOCTBEHHBIE U IIPHMECHBIS
MIOTYIPOBOAHUKH,  «P-N» --  mepexox. SlBienue
CBEPXIPOBOANMOCTH.
MarsutHoe none 20 |19 OcHoBsl | MaranTHOe mone. Bekrop marmutHON wHAyKImu. 3akoH | nk-1,
MAarHUTOCTaTHKU Awmriepa. MarHuTHoe Tmone TOKa, 3akoH buo-Casapa- | nk-2
(4 vaca) Jlarunaca ¥ ero NMPUMEHEHUE K PacdyeTy MAarHUTHOTO MOJI.
MarHuTHOE 1oJIe NMPSMOJIMHEHHOTO MIPOBOJHHUKA C TOKOM,
MarHUTHOE I0JIe KPYroBoro Toka. OCHOBHBIC ypaBHEHHs
MarHUTOCTATHKH B BaKyyMe. 3aKOH IIOJHOTO TOKa.
OmnpeneneHne eqUHALBI CHIIBL TOKA. JIBIKEHNE 3apsDKeHHON
YaCTHIIbI B MarHUTHOM 1ose. Cuna JlopeHia.

20. Butok ¢ TOkOM B |PamKa ¢ TOKOM B OZHOPOJHOM MAarHHTHOM IOJIC, MOMEHT | nk-1,

MarHuTHOM ToJie. | CHJI, ACHCTBYIOIIMX HA paMKy, MarHUTHBIH JUIOJBHBIN | nk-2,

(2uaca) MOMeHT. [loTeHuuanbHasi SHEPrHs BHUTKA C TOKOM BO
BHEIIIHEM MarHUTHOM IIOJIE.

21. MarHeTHKH. HaMmarHnueHHOCTh BEINECTBA. HANPSDKEHHOCTH MArHUTHOTO

(4 gyaca) nons. HanpspkeHHOCTP  MarHUTHOTO — MOJIST  JJIMHHOTO
comneHonyia. I1oTOK BekTOpa MarHWUTHOW HMHIYKIMH 4Yepe3
cedeHue coneHonaa. MHIYKTHBHOCTh [UIMHHOTO COJNCHOMAA.
OCHOBHBIE ypaBHEHHs] MarHHTOCTaTHKH B  BEIIECTBE.
I'pannunble ycnoBus. TeXHHYECKHE MPHIOKEHUS 3aKOHOB
MarHUTOCTATHKH. MarueTuku: apaMarHeTHKH,
JMaMarHeTHKY, (eppoMarHeTHKH, aHTU()EPPOMAarHETHKH.
CoBpeMeHHbIE NPeICTaBICHUS 0 IpupoJie
(heppoMarHeTusma, MoHsATHE 00 OOMEHHOM B3aUMOJICHCTBUI
KaK MPUYMHE MOJEKYJISIPHOro moisi. JJoMeHHasl CTpyKTypa
(eppomarHeTnkoB. TexHHYecKass KpUBas HaMarHHYMBaHHM,
THCTEPE3UC, MOJIEKYIISIPHOE TI0JIe B aHTH(EPPOMArHETHKaX.
Depputht

22. SIBnenue | SIBnenue snektpoMarHuTHoW MHAyKIMH. [IpaBuno Jlenua. | nx-1,

3JIEKTPOMAarHUTHOH CaMouHIyKIHs, KO3QGUIMECHT caMOMHIYKIMK. MarHuTHast | nk-2

UHIYKIUH JHEprust ToKa, 00beMHasl IUIOTHOCTh YHEPIHH MAarHHTHOTO

(4 yaca) nons. B3auMHasg MHIYKTUBHOCTH CHCTEMbI IPOBOJHMKOB,
UX SHEPIHUSL.

23. VYpasuenus | Cucrema ypaBHenuit MakcBemwta B auddepeHnuansaoi u | nk-1

Makcpeia uHTerpaibHoil popme. Tok cMemeHus. DIEeKTPOMAarHUTHBIC




( 2 yaca)

BOJIHBI.

24. [MpuHuun
OTHOCHTEIBEHOCTH B
3JIEKTPOANHAMHKE

(1yac)

VHBapraHTHOCTh ypaBHeHHH MakcBenia OTHOCUTEIbHO
npeobpa3zoBanuii Jlopenna. Pensrusucrckoe
peobpa3oBaHue MOJEH, 3apsAI0B U TOKOB.
OTHOCHUTENBHOCTh MATHUTHBIX H 2JIEKTPUUECKUX MOJIEH.
CyIHOCTH CTenuanbHOH TeOPUH OTHOCUTEIIBHOCTH.

nk-1

25. DnexTpoMarHuTHEIE
koJsieOaHus U BOJHBI (3)

DnekTprdecKuil KoneOaTenbHbI KOHTYp. ['apMoHHYecKre
9JIEKTPOMArHUTHBIE KOJIEOaHHS U UX XapaKTEPUCTHKH.
JuddepeninanbHoe ypaBHEHHE 3aTYXAIOLINX
9JIEKTPOMATHUTHBIX KOJICOAHHUH U €ro PeLICHNE, aMILTUTYa
1 (pa3pl BRIHYXKIEHHBIX Konebanuii. Cirydaii pe3oHaHca,
HPOLIECC YCTAHOBJICHHS KOJIeOaHUil. BpeMsl peaKcalu 1
€ro CBSI3b C JOOPOTHOCTBI0. MeTo/] KOMILIEKCHBIX
AMIUIATY.

JuddepenimanbHoe ypaBHEHUE dIEKTPOMArHUTHBIX BOJIH.
CKOpPOCTh pacrpOCTPaHEHHUsI 3IIEKTPOMArHUTHBIX BOJIH.
MoHoXpoMaTH4ecKast BOJHA. DHEPTHsl JJIEKTPOMAarHUTHBIX
BOJIH: IUIOTHOCTB 3HEPTUH, BeKTOp YMoBa-IlolTHHra.

nx-1,
nk-2

BoutHoBast onTruka 6

26.
BOJIH.
(2 vaca)

MNutepdepenuus

WnTepdepeHius MOHOXPOMAaTHYECKUX BOJIH.
IKBa3iMOHOXpOMaTHIECKHUE BOJIHBL. BpPEMEHHOE "
CTIeKTpasIbHOe paccMoTpeHue HHTEPHEPCHIHOHHBIX
lagmennit. [IpumeHeHue wuHTephepeHn B (H3UKE H
[TeXHUKE.

nk-1

27. Tucdpaxuust BOIH
(2 vaca)

Hpunuun Tolirenca-®Openens. [Ipubmxenne Openens.
Wnrerpan u audpakuus Ppenemst. [lpoctbie  3amaun
muppaknun:  IUGpaKkmUs Ha  KPYIIOM — OTBEPCTHH;
IA(paKius Ha OJHOM M MHOTUX IIEIAX. JU(PAKUMOHHASL
peuterka. Hudpakius Ppaynrodepa U CHEKTpalIbHOE
pazinoxenne. JJudpaknuoHHas peleTka Kak CIIeKTPaJbHBII
npubop, ee pa3peiuTenbHas CliocOOHOCTb.

nk-1

28. DneKTpoMarHMUTHbIC
BOJIHBI B BEIL[ECTBE
(2 vac)

Pacnpoctpanenue cera B BeuiecTBe. Jlucmepcusi CBera.
IMornomenue cera. Ilpospaunsle cpensl. I[lomspusarms
BOJH TIIPU OTPAXKEHUH. DJIEMEHTHl KPHCTAJUIOONTHUKH.
DNeKTpOONTHYECKHE U  MAarHUTOONTHYECKUE  SIBIICHHS.
2JIEMEHTHI HEJIMHEHHOM ONTHKH.

nk-1

KBanToBas ¢pusuka 55

29. DKCHEepHUMEHTAIBHOE
000OCHOBaHHE nuen
KBAaHTOBOI TEOpHUH,
(hoToHbI
(2 gaca)

IIporuBopeunst kiaccuuyeckor ¢usuku. OCHOBHBIE HUJIEH
KBaHTOBaHMs, onbITel Opanka u I'epua, omsiTsr 1 Tepra n
I'epnaxa. IlpaBuno dvactor bopa. JIuHeldaTble CHEKTPBI
aToMoB. IIpUHIMII COOTBETCTBUA. OHEPrHsl M HMITYJIbC
CBETOBBIX KBAaHTOB, (orodpdekt, 3¢pdexr Kommrona.
OnemeHTapHAs KBaHTOBAs Teopus U3ITydeHus,
BBIHY)KIEHHOE M  CIOHTaHHOE H3IydeHHe (DOTOHOB,
TEIIOBOE U3ITydEHHE.

nk-1

30. KopmyckynspHo-
BOJIHOBOH Jlyanu3m
(1,5 gaca)

I'nmoresa ne bpoitna. udpakims 31eKTpoHOB, AHMPaKImst
HelitpoHoB. CooTHoLIeHUs HeomnpeaeneHHocTed. OueHka
OCHOBHOTO COCTOSHMSI aTOMa BOJIOPOJIa M SHEPTUH HYJIEBBIX
konebanmii  ocmiATopa.  OOBACHEHHWE  TYHHEIBHOTO
sddekra M yCTOHYMBOCTH atroma. BoiHOBBIE CBOICTBa
MHKPOYacCTHIl W  COOTHONIECHMS  HEONPECIeHHOCTEH.
Habops! 0/JTHOBpeMEHHO M3MEpSEMBIX BEITHIHH.

nk-1

3L
COCTOSTHHE.
Ipenunrepa
(2 vaca)

KsanroBoe
ypaBHEeHHE

3agaHne COCTOSHUS MUKPOYACTHIIBL, BOIHOBAsL (QYyHKIHSA, e&
CTATUCTUYECKUH CMBICH, CYNEPIO3HMIMA COCTOSIHMH B
KBaHTOBOH TEOpUM. AMIUINTYAA BEPOSTHOCTH, ypaBHEHHE
IlIpenunrepa. cranuoHapHoe ypaBHenue Illpenunrepa,
CTAllMOHApHBIE  COCTOSIHMSA. 4YacTHIA B  OJHOMEPHOMH
TpSIMOYTONBHON siMe. TIpoxokaeHHe 4YacTHIBI Hal M 10X
OapbepoM, rapMOHHYECKHH ocumuiaTop. CTaTUCTHYECKOe
OITMCAaHNE KBAHTOBON CHCTEMBI, Pa3IIM4Us MEKy KBAaHTOBO-
MEXaHH4ECKOH M CTAaTHCTUYECKOH BEPOSATHOCTAMHU, OO30HEI
1 (epMHOHBI, (YHKIMU CTATHCTHYECKOTO DPaCIpEeTeHUs
bose-Oiinmureiina u Pepmu-/Iupaxa.

nk-1

®duzuka atoma u| 4.5

sipa

32. Crtpoenne aroma (2
yaca)

Hugactuma B cdepuueckn  CHMMETPHYHOM  IIOJIC.
Bomopoaonono0Hble  aTOMBI, JHEPreTHYECKHE  YPOBHH.
[MoTeHnuansl  BO30OYKIeHWs,  HOHM3amUH.  CIEKTphI
BOZIOPOIOOI00HBIX aTOMOB. IpocTpaHCTBEHHOE
[pacrpeaeneHue IEKTPOHOB B atoMe Bopopoaa. CTpykrypa
DIICKTPOHHBIX YPOBHEH B CIIOXHBIX aToMax. IlpuHImm

Haynn, TICpUOANUICCKAA CUCTEMA XUMHUYCCKUX DJIEMEHTOB.

nk-1

33. AToMHOE A1po
(2 yaca)

CrpoeHne aTOMHBIX sfep, (HEHOMEHOIOTHYECKHE MO
A7ipa: ra3oBas, KareibHas, 00onouHas. SInepHble peakuuu.
MexaHU3MBl ~ SICPHBIX  peaKIuii, pafHOaKTHBHbIC
MIPEBPAICHUS] ATOMHBIX SIAEP, PEaKIUsl SAePHOTO JeNeHHS,
LEMHas peaKlus JENeHus, sAACpHblil peaktop. IIpoGiema
HCTOYHHKOB DHEPTHHU, TCPMOSICPHBIC PEaKIUH, JHEPrHs

nk-1




3BE3/I, YIIPABIISICMBbIil TEpPMOSICPHbIN CHHTE3.

34, DJIeMeHThbI
KBAHTOBOM 3JIEKTPOHUKH
(0,54aca)

BonHoBbIE (DyHKIMM CTAlMOHAPHBIX COCTOSHUHM, ypaBHEHHE
Ulpenunrepa 0pu HalM49uM BO3MYyIUCHHI. BeposTHOCTH
nepexoza,
HHIYLHUPOBAHHBIX IIEPEXOIOB B JBYXYPOBHEBOH CHCTEME.
IMprHImn paboThl KBAHTOBOTO I'€HEPATOPA, TBEPIOTEIbHBIE
U ra3opaspsiiHble J1a3ephl.

nk-1

K09 GULHEHTHI DiHIITERHA s

9 | CoBpemeHHas
(usnueckas
KapTHUHA MUpPa
(2 gaca)

2 35. CoBpeMeHHast
¢m3nueckas KapTHHA
Mmupa. (2uaca)

BemectBo u mosne.
BEIECTBA,
B3aMMOIIPEBPAILCHHS
9JIEKTPOMArHUTHOE,
B3aHMOJCHCTBUS,

Teopus
¢unocodckast KaTeropus.

ATOMHO-MOJIEKYJIIDHOE ~ CTpoeHHe | nx-1
SOpo.  DIIeMEHTapHBIE  YaCTHIBI.

YaCTHIL. CuibHoe,
cinaboe u TPaBUTAILIMOHHOE
uepapxusi B3auMojeiicTBusi. Enunas

du3nueckas KapTHHa MHpa  Kak

aTOMHOC

MaTepuu.

6. Coodepotcanue nabopamopnozo npakmuxkyma

Pa3nen Ya Tema Kpartkoe cogepxanne Dopm
AUCHHI | CBbI J1200paTOPHOT0 MPAKTHKYMAa upye
JIHHBI
MbIe
KOMII
€TCHI
Hn
1 duznuec 20 W3mepenune nuHEHHbIX pa3MepoB | O3HAKOMUTBCS C YCTPOHCTBOM IFOPU3OHTAIBHOIO OonTHMETpa | nk-1,
KHe onrtumerpom KT VKT, npoBecTn H3MepeHne TOJIIMHBI ATFOMHHHEBOH (HOJIBTH nx-2
OCHOBBI U CTaTUCTHYECKYI0 O0OpabOTKy pe3ylbTaToB MPSIMOTO
MEXaHUK U3MEpPEHHUSL.
u V3ydeHne 3aKOHOB IMHAMHUKH ¥ | OKCIIEpHMEHTaJbHO INIPOBEPHTH BTOPOH 3akoH HproToHa M
KHHEMaTHKU MOCTYIATENbHOIO | ypaBHEHUS PAaBHOYCKOPEHHOI'O IPSAMOIMHEHHOTO JBIKECHHUS.
JIBIDKEHUS Ha MaliiHe ATByJa.
V3mepenne ckopocTr nonera npu | O3HAKOMHUTBCS ¢ NPAKTHIECKUM HCIIONB30BAHHEM IIpolecca
MIOMOLIH GamnucTHyeckoro | Heympyroro yiaapa. OnpeneluTh HayalbHyI0 CKOPOCTb ITyIH
MasTHUKA METOJIOM OAUTMCTHYECKOTO MasiTHHKA.
Ornpenenenne kodunmentos | O3HAKOMHTECS C SIBICHHEM yaapa Ha MPHMEpPE COyIapeHHs
BOCCTAHOBJIGHHsI M BpPEMEHH | IOJBEHICHHBIX HAa HUTH IIapoB. [IpoBepHTH 3aKOH
COyZapeHus yIpyTHX MIapoB COXpaHEHMS]  UMITylbca  (KOJMYECTBAa  JBIDKEHMS) U
OIpeNeUTh KO3((GHUIIMEHT BOCCTAHOBIICHHS JHEPIHU IPH
ynape, He SBISIOIMMCS a0COMIOTHO ynpyrum. OLEeHuTh
MOTPEIIHOCTH B oIpeieIeHHHI kod¢dunnenta
BOCCTaHOBJICHVSI I BpEMEHH COYJIapEeHHs] YIIPYTHX IIapoB.
Wsmepenne wmomenta wuHepuun | [IpuMenenue Qu3HYecKOoro MasTHHKA JUII HM3MEPEHUs
WIMHIpAa W IIapa MeTOJOM | MOMEHTa HHEPIUH TBEPJOro Tela
(hU3MUECKOro MassTHUKA
Wzyuenune BpamarensHoro | Ha mnpumepe nBmxeHus wmastHuka OOepOeka u3ydaercs
JIBIDKEHHMS TBEPJOTO TeIa. IMHAMUKa BpaIaTeJLHOTO JBIDKEHHS TBEPIOTrO  Tela.
OcymecTBisieTcsl 9KCIIepUMEHTalbHas IPOBEPKAa OCHOBHOT'O
3aKOHA BPAIIATEIbHOTO IBUKEHHS.
3yuenne MasiTHHKa MakcBeuia Ha mnpumepe naBmkeHHss MasTHHKa MaxkcBelula H3y4aeTcst
JUHAMHUKA BpAIIATeNbHOIO  JBIDKEHHs TBEpPAOTro  Telna.
OcymecTBasieTcsl dKCHEPUMEHTATbHOE HM3MEPEeHHEe MOMEHTa
WHEePIHH.
H3yuenne 3aryxaromux konebanuii | OmpeneneHne BpeMeHH pelaKcalud, JeKPEeMEeHTa 3aTyXaHuUsL.
H3ydenue cTOSYUX BOIH INomyuenne u M3ydeHHe BOIHOBOTO IpoIlecca, OIpeAeIcHHe
JIMHEHHOMN MIOTHOCTU CTPYHBI
Wzmepenne yckopenus ceoboauoro | V3ydenue xonedaHuii 000pPOTHOTO MasiTHUKA
MaJICHNAs] C MOMOIIBI0 00OPOTHOTO
MasTHUKA
VI3ydeHue cBs3aHHBIX KOJIeOaHUi Vi3mMepeHne 4acTOTHI CBSI3aHHBIX KOneGaHuii, OneHHi
2 Cmam 16 Omnpenenenne  cpemHeil  maumubl | O3HaKOMHTBCS € TeopHeil MeTona OHIpeleNeHus cpemHed | nx-1,
ucmuy npobera " a¢dexTuBHOrO | ANMMHBI CcBOGOAHOrO Tpobera, 3(GhEKTHBHOrO gHameTpa | nK-2
JIMaMeTpa MOJIEKYJT BO3TyXa. MOJIEKYJIBI BO3yXa MO KO3((PUIMEHTY BHYTPEHHETO TPEHUS
eckai (ko3 punmenty BA3KOCTH) u 9KCIIEPUMEHTAIIBHO
d)usuK ONMpPEIENUTh CPEAHIO JUIMHY CBOOOJHOrO mpobera u
au 3(Q(EKTUBHBIN MaMeTp MOJIEKYJIbI BO3yXa.
mepmo [Momydenue u H3MepeHHe BaKyyMa. O3HAaKOMHUTBCSI € METOAAMH IONYYeHUS U U3MEpPEeHUsS
BakyyMa. OnpenenuTb CKOPOCTh OTKAa4yKH (HOPBAKYYMHOTO
ounam Hacoca.
uxka OmnpenencHue OTHOWICHMST | OKCIepUMEHTadbHO ompenenuts orHomenne Cp/C,  ms
teroemkocteir  Co/C, MeromoM | BO3myXa M CPaBHUTH MOJNYYCHHBIC PE3YJIBTAThI C BBIBOJAMU
Knemana-/lezopma. MOJIEKYJISIPHO-KMHETHYECKOH TeOpHHU ra3oB.
OmnpenencHue kodbdunuenta | l3ydeHnume TeopHH BS3KOCTH JKHAKOCTH H OIpeIeTeHHe
Bs3kocTU MeTooM CTokca. kodpdunuenTa BA3KOCTH IO CKOPOCTU MAACHUS B Heil
mapuka (Meron CTokca).




H3smepenne koddunnenta | Vsmepenne  ko3ULIMEHTa  AUHAMHYECKOH  BA3KOCTH
JTIUHAMUYECKOH BS3KOCTH | METO/IOM CPaBHHUTEIbHBIX H3MEPEHHUH
TIHIepUHa
Pacnpenenenue Makcpemia | Ha ocHOBe moOCTpOoeHHMs BHUPTYaJIbHOM MOJIEIHM CHCTEMbI
MOJIEKYJI II0 CKOPOCTSIM YaCTHIl MJCAIBHOIO ra3a M3y4aercs 3aBHUCHMOCTb (DYHKIMH
pacnpeneNeH s MOIEKYJI IO CKOPOCTSIM.
Onexmp 4 B3aumopeiictBue  anextpuyeckux | KoMmbroTepHOE MOAEIUMPOBAHME 3NEKTPUUYECKUX — IIOJIEH, nx-1,
ocmamu 3apsiIoB CO3/IaHHBIX TOUEUHBIMH 3apSIaMH, YIIEKTPHIECKHM JUIIOIEM nx-2
Ka OmnpenencHue eMKocTH | M3yunt Qusmyeckuil mpuHIMI IeHCTBHSA OaUIHCTHYECKOrO
KOHZIeHcaTopa c MOMOILIBIO | TajJbBaHOMETPA M €ro OCHOBHBIE OTJIMYMSA OT OCHOBHBIX
0aTHCTHYECKOTO TaJIbBaHOMETPA. raJbBaHOMETPOB.
Onexkmp 8 I'panyupoBka TepMOdIEMEHTa. N3y4nTh KOHKPETHBIC SIBICHHMS B CIae JBYX pasHbIX | nk-1,
uyeckutl MeTajuioB.  VccnenoBaTh  3aBHCHMOCTH — TEPMOTOKAa B | nk-2
Tox TEPMOIJIEMEHTE OT TEMIIepaTypbl TOpSdero cmas Ipu
IIOCTOSIHHOI TeMIlepaType XONIOJHOTO Crast
OnpeneneHue conpoTuBiieHHs | O3HAKOMHUTbCS C  KJIACCHMYECKUM METOIOM  H3MEpeHUst
IIPOBOJHHUKOB MOCTOM | COHPOTHBIICHUS IIPOBOJHUKOB IPH IIOMOIIY MOCTOBOH CXEMBL.
MOCTOSIHHOTO ToKa Tura MBJI[-47
W3yuenne merona xomneHcauu ¥ | O3HAaKOMHUTBCS C METOAOM KOMIIGHCAIIMM HANPSDKCHHH H
IPUMEHeHHe ero mius u3MmepeHus | u3Meputb DJIC snemeHTa.
MaJIbIX 3JIEKTPOABIKYIIHX CUIL
CHsTHE aHOMHOW XapakTepHcTHKH | lccienoBaTh BONBT-aMIIEpHBIE XapaKTEPUCTUKH BaKyyMHOTO
JIBYDJIEKTPOIHON JIAMIIBL. JoJa.
Wzyuyenune pabotbl | M3yuuTh SBIEHHS B KOHTAKTE BJIEKTPOHHOTO U JIBIPOYHOIO
IOJTyIPOBOXHUKOBBIX TIOJIyIIPOBOTHHKOB (p-n HIEPEeXOx). IToctpounts
BBIIPSIMUTENIEH. OKCHEPUMEHTAIbHYIO  BOJbT-aMIEPHYIO  XapaKTEPUCTHKY
IIOJIYIPOBOJAHUKOBOTO BBIIPSIMHTEIIS.
N3yuenne 3aBHCUMOCTH O3HaKOMHUTBCS C 30HHOW TEOpHEH TBEpAOro  Teja.
CONPOTUBICHHs ~ MeTaioB U | OmpeneanTs TeMepaTypHsiil KodQduimeHt
MOJIyIPOBOAHHKOB OT COIPOTUBIICHHS MeIH U INUPHHY 3alpeIlleHHOH 30HbI
TeMIepaTyphl. nosynpoBogHuka. OOpaboraTh pe3yiabTaThl HU3MEPCHUS
merogoM MHK Ha DBM.
H3yuenue KEHOTpPOHHOro | M3yunTs mpUHUMI AEHCTBUS M NPUMEHEHUE KEHOTPOHHOIO
BBIIPSIMUTEIISL. BBIIPSIMUTEIISL.
W3yyenne paboThl 35eKTpOHHOro | M3y4uTh NPUHIMIT AEHCTBUS 3JIEKTPOHHOTO ocuuiuiorpada u
ocrutorpada. €ro NpaKTHIeCKOe IPHMEHEHHE.
Maenum 12 N3yuenne MAarHMTHOTO nonst | MopenupoBaHHe MarHUTHBIX MOJIEH MTPOBOJHUKOB C TOKOM nk-1,
Hoe none MIPOBOJHHUKOB PA3IUYHON (HOPMBI ¢ nK-2

TOKOM

Onpenenenre BEITMYHHBI
MHIYKTUBHOCTH KaTYIIKH METO0M
aMIIEpPMETPa U BOJBTMETPA.

W3yunts METONHKY HM3MEpeHUs] HHIYKTHBHOCTH KATYLIKH C
MIOMOIIBIO aMIIepPMETpPa U BOJILTMETpA.

Onpenenenue ynelbHOTO 3apsija
3JIEKTPOHA METOJIOM MarHeTpoHa

W3yunts XapakTep MABIDKGHHS 3apsDKEHHBIX UAacTHI B
MEePEKPECTHOM IEKTPUIECKOM H MAaTHUTHOM MOJISIX.

OmnpeneneHue TOPH30HTATBEHOH
COCTABJISIFOLIEN MarHUTHOTO ITOJISt
Semim

O3HAaKOMJIEHHE C OAHUM M3 METO/0B M3Y4€HMs MarHHTHBIX
MoJjie M OJHUM U3 METOJOB OIpPENENCHUs TOPU3OHTAILHON
COCTABISIIOMIEH MHIYKIMM MarHUTHOTO TONs 3eMid ¢
TTOMOIIIBIO TAHTEHC — rajlbBaHOMETpa

N3yuenne CBOICTB
teppomarnernkoB. CHATHE NETIIN
THCTEpE3NCa.

M3yunTh  3aBUCMMOCTb ~ MAarHUTHOM  IPOHUIIAEMOCTH
(heppOMarHUTHOTO BEHIECTBA OT TEMIIEPATYpPEI, ONpPENeIHTh
ero Touky Kropu. O3HaKOMUTBCS C METOJOM HOJTYyYEHUS

TETIIN rucrepesuca u onpeaeeH s OCHOBHBIX
XapaKTEePUCTHK (eppOMAarHATHOIO BEIIeCTBA.

Wzyuenune paboThI Ha6monenue BBIHYXJICHHBIX JJIEKTPOMArHUTHBIX

K0JIeOaTeNBFHOTO KOHTYpa konebaHuil. Pacuer 31eKTpOEeMKOCTH M MHIYKTHBHOCTH IO
pe3oHaHCcHOM yacrtore. CHATHE pe30HAHCHBIX KPUBBIX.

N3yuenne crosunx | HaxoxkaeHue IUAIEKTPUYECKOH MPOHUIIAEMOCTH  Cpenbl

3JICKTPOMArHUTHBIX BOJIH.

IIyTeM M3MepeHHs [UIHH BOJH B Cpefie




7. Cooepitcanue npakmuyeckux 3aHAmuil

Paznen Yac Tema Kpatkoe cogep:xanue ®op
JUCHMILT | BI NPaKTHYeCKOro MHUpY
HHBI 3aHATHS, eMble
KOMIT
eTeH
o
BzanmopeiicTBue 3apsa0B. 3aKOH COXpaHEHHUS 3apsia.
1| 3.Onexm 10 Samathe 1. JnexTpocTaTyKa. HanpsbkeHHOCTB 31eKTpudeckoro noust. [IpuHuun cyneprnosuuuu nxk-1,
pocma- 3akoH KyioHa. HOJIei. -2
muka Aynuropusie 3anstus:  [3]—9.14,9.19, 9.22, 9.29
Jomamnee 3apanue: [3] —9.16, 9.20, 9.23, 9.30
Pacuer HanpskeHHOCTEN MOJIEH.
ansue 2. Teopema Aynuropssie 3ansatus:  [3] —9.32, 9.37, 9.38, 9.43
Octporpazcroro-T'aycca. Jomaminee 3ananue: [3] —9.34, 9.39,9.42, 9.44
3ansarue 3. Pabora o nepeHocy 3apsiia B 2IEKTPUIECKOM IIOJIE.
3ansrie 3. Pabora IToTeHmansHas SHSPTHS 3apSI0B B IIOJIE.
SJIEKTPUHIECKOTO MOJIA. Aynuropusie 3ansatust:  [3] -9.54, 9.55, 9.60, 9.63, 9.74
[orentmanbuas sHeprus Homamnee 3ananue: [3] —9.56, 9.57, 9.59, 9.61, 9.76
3apsi/I0B B IIOJIE
3anstue 4. DIEeKTPOEMKOCTb. DIEKTPOEMKOCTh YEIMHEHHOrO IIPOBOJHUKA. B3anmHuas
Konnencaropsl. JIEKTPOEMKOCTb IIPOBOAHMKOB. KOHIEHCATOpBI. AyIUTOpHbIE
sanstus: [3]—9.90,9.91, 9.96, 9.98, 9.102 [TomariHee 3aiaHue:
[3]-9.87,9.97,9.100, 9.103
TlapautensHOE ¥ IOCIEAOBATENBHOE CO CANHEHHE KOHIACHCATOPOB.
3anarue 5. CreteMsl DOHeprus MEKTPHIECKOTO OIS
KOHJICHCATOPOB. DHEpris Aynuropasle 3amsaTast: [3] —9.105,9.108, 9.110, 9.112, 9.124
SJICKTPHUIECKOTO IO Jomaruree 3amanue: [3] —9.106, 9.107, 9.113, 9.117, 9.130
. 3akoH OMa B MHTerpanbHOil U AuddepeHnnaIbHoi Gopmax. nx-1,
2 4'9”6’{'"“ 6 Sansitue 6. H(?,CTO’IHHM“ AymuropHsle 3anstus: [3]-10.1, 10.3, 10.6, 10.11, 10.17 nk-2
puyeckuil JNIEKTpUIecKuid TOK. 3akoH OMa. Jomaumee saanme: [3] — 10.2, 10.5, 10.7, 10.12, 10.18
mok
3anarue 7 — MoIHoCTh MoruHOCTb ¥ paboTa Toka. Pacyer anekTpuyecKkux 1eneu.
toka. [IpaBmia Kupxroda. Aynuropusie 3anstas: [3] —10.13, 10.15, 10.20, 10.25, 10.43
Jomamrnee 3ananue: [3] —10.14, 10.16, 10.22, 10.24
3anstue 8. KonTponsHas KonTponbHas paboTa (13 umciaa JOMaIIHUX 33/1a4)
pabora
3ansitue 9. MaruutHoe Ipumenenue 3akona b-C-JI k pacueTy MarHMTHBIX MOJEH
3 5.Maznu 14 nioxe. 3akoH bro-Casapa- MIPOBOIHHUKOB C TOKOM nx-1,
mHoe Jlamaca. Aynuropnsie 3anstust:  [3] —11.1, 11.4,11.7, 11.8, 11.15, 11.16 nk-2
none Jomamnuee 3aganne: [3] —11.3,11.5,11.18, 11.24
3ansarue 10. Cuna Amnepa. JlelicTBHE MarHUTHOTO MOJIS HA JIBMKYLIHMECS 3apsibl U
Cuuta JlopeHua. HPOBOJJHUKH C TOKOM
Aynutopusie 3austust: [3]-11.49, 11.51, 11.53, 11.62, 11.66, 11.71
Jomaninee 3apanue: [3]—11.52, 11.63, 11.69, 11.73
3anstue 11. Teopema [IpuMeHeHne OCHOBHBIX 3aKOHOB MAarHUTOCTATHKH JUIS pacyeTra
Ocrtporpaackoro-I"aycca st MarHUTHBIX Ienei
MarHMTHOTO 10JIs. 3aKOH Aynuropnsie 3anstust: [3] — 11.33, 11.35, 11.39, 11.57, 11.59, 11.61
IIOJIHOTO TOKA Jomarnnee 3aganwue: [3] —11.34, 11.36, 11.37, 11.58, 11.60
3ausarue 12. SIBnenne 3akon dapanes, npasuio Jlena
9IEKTPOMATHUTHOM HHTYKIIAH. Aymuropubie 3anstust:  [3] —11.80, 11.81, 11.83, 11.85, 11.86
Jomaminee 3ananue: [3]—11.82,11.84, 11.87, 11.88, 11.90
Sanstue 13. SIBneHus WNHAYKTHBHOCTH MPOBOHUKOB, B3aHMHasi HHIyKTHBHOCTb
CaMOMHIYKIIH, B3aHMHON IIPOBO/IHHUKOB, 3aKoH JIeHIa, TpancdopMaTops!
UHIYKIUH. DHEprus Aynmuropnsle 3ansatust:  [3]—11.91,11.92, 11.95, 11.100, 11.108,
MAarHUTHOTO OIS, 11.110, 11.123
Jomamnuee 3aganwue: [3] —11.93, 11.96, 11.97, 11.105, 11.111
3anstue 14. CB0OOHEIE, BRIHY)XICHHBIE Koebanus. Pe3oHaHc.
DJeKTpOMarHuTHbIE KOJIeOaHus DJIEeKTPOMarHUTHBIE BOJHBL.
¥ BOJTHBI AynuropHsle 3ansatus:  [3] —14.4, 14.6, 14.18, 14.19, 11.23
Jomaminee 3ananue: [3]—14.1, 14.3, 14.8, 14.20
3anmsartue 15. Kontponbnas 3amsarue 15. KontponsHast padoTa 2 (U3 4ucna JOMAIIHAX
pabora 2 3aja4). 3a4ueTHOE 3aHsTHE.
4 | 6.BomHoB | 6 3ansaTue 1.3aKOHBI OTPAXKEHUS U 3aKOHBI OTPaXKEHHUS U MpeioMiIeHus cBeTa. Vinrepdepenuns ceera nx-1,
as ONTHUKA MIPEJIOMIICHUS CBETA. Aynuropusle 3ansaTus: [3] - 15.12, 15.31, 16.5, 16.12 nK-2
Wurepdepenuns caera. Jlomamnee 3aganue: 152, 15.17, 15.53, 16.7, 16.27




Banstue 2. Judpaxuus ceera.

Judpaxuus ceera.

Aynuropusie 3austust: [3] — 16.29, 16.31, 16.36, 16.39, 16.44,
16.48

Jlomaninee 3ananue: 16.30, 16.33, 16.42, 16.50, 16.49

3ansrue 3.ITonspusauus cBera.

[onspuzanus cera.
Aynuropusie 3austus: [3] — 16.58,16.60, 16.63, 16,64, 16.65
Jlomanrnee 3amanue: 16.59, 16.61, 16.62

5 | 7.Keaumo 3anstue 4. 3aKOHBI TEIIIOBOIO 3aKkoHBI TeII0Boro uamydeHus. Porodpdexr. nx-1,
6asi usnydenus. Porospderr Aynuropusle 3austust: [3] — 18.1, 18.3, 18.4, 18.11, 18.15, 19.16, nk-2
Qusuxa 19.18

Jlomanrnee 3amanue: 18.2, 18.5, 18.6, 18.7, 18.17, 18.18 ,19.17,
19.20
3ansitue 5. KBaHTOBBIE CBOWCTBA KBaHToBbIE CBOiiCTBa M3Ny4eHus. [JaBnenue ceera. Ddexr
u3ny4enus. JlaBnenue cera. KomnTona.
Dddexr Komnrona Aynuropasie 3austust: [3] — 19.1, 19.3, 19.7, 19.25, 19.27, 19.29,
19.32
Jomaninee 3apanue: 19.5, 19.10, 19.26, 19.31, 19.33
3anstue 6. Bonnb! ne bpoiins Bounnsl e Bpoitns
Aynuropssle 3ansatust: 19.34, 19.35, 19.38, 19.40
Jlomaninee 3amanue: 19.36, 19.37, 19.41

6 | 8. Qusuxa 3anstue 7. CTpoeHHe aToMa. Crpoenne atoma. Teopus Bopa. nx-1,
amoma u Teopus bopa Aynmuropasle 3amsatust: [3]— 20.2, 20.5, 20.7, 20.13, 20.15 nx-2
A0pa Jlomaninee 3apanue: 20.6, 20,8 20.20.10, 20.20

3ansitre 8. PagroakTHBHOCTb.
SnepHble peakuuu

PagroakTHBHOCTB. SIAEpHBIC peakiiu
Aynuropasie saustust: [3] — 21.1, 21.3, 21.12, 22.2, 22.14, 22.16
Jlomaninee 3aganue: 21.2, 21.13, 22.5, 22.15

3anstue 9. KonTponbHast pabota

KonTtponbHas paboTa (U3 4rciia JOMalIHKUX 3a/1a4)

8. CamocrosTesbHasi paboTa 0akajaaBpa

Ne
n/n

Tembl, Yacel
BbIHOCHMBbIE HA CAMOCTOSITEJILHYIO padoTy

®opma CPC dopmupyembie

Komnerenuuu

1

KunemaTrka IBHKEHUsS] MATEPUATIbHON TOYKH. 2

IoaroToBka Kk 1a0OpPaTOPHBIM nk-1, nk-2
pabotam U oopMIICHHE OTYeTa,

IMOATOTOBKA K KOJUIOKBUYMY.

JlnHaMMKa ABMXKEHUS MaTepUaIbHOM TOUKH. 2

IMogroroBka K sabopaTtopHbiM | nk-1, nk-2
pabotaM u OoQopMIeHHE OT4YeTa
IMoaroroBska pedepara

TMOATOTOBKA K KOJUIOKBUYMY

Kunematnka © JWHaMHKa BpaliateabHOro | 6
JIBHOKEHUS a0COIFOTHO TBEPJOTO Tea.

IoaroToBka Kk 1a0OpPaTOPHBIM nk-1, nx-2
paboram U odopmIleHHE OTYEeTa.
IToxroroBka pedepara

TMOATOTOBKA K KOJUIOKBUYMY

3aKOHBI COXpaHEHUs. 6

ITogrotoBka K 11aOOPaTOPHBIM nk-1, nk-2
paboram u odopmileHHE OTYeTa,

TNIOJATOTOBKA K KOJUNIOKBUYMY

HCI/IHCPHI/I&HBHBIC CHUCTEMBI OTCUECTa 2

Ioaroroska pedepara, nx-1, nk-2

TMMOJATOTOBKA K KOJUIOKBUYMY

Onementsl CTO

IoaroroBka pedepara. nx-1, nk-2

TMOATOTOBKA K KOJUIOKBUYMY

T'apMoHMYeCKHe KOJIeOaHHsI U BOJIHBL. 7

ITogrotoBka K 11aboOpaTOpHBIM | nk-1, nk-2,
paboram u odopmileHHE OTYeTa,

TMOJATOTOBKA K KOJUIOKBUYMY

Ta3’0oB

OCHOBBI MOJICKYJISIDHO-KUHETHYECKOH Teopuun | 8

IToxroroBka k mabopatopubiM | nk-1, nk-2

paboTaM 1 0OpMIEHHE OTIETa

OCHOBBI TEPMOANHAMUKHU. 8

IoproroBka k 1aboOpaTopHBIM | nk-1, nk-2
pabotaMm u oQopMmieHHEe OT4YeTa

IMToxroroBka pedepara

10

Pacnpenenenue Maxkcsenia u bonbimana. 4

ITonroroBka Kk nabopaTopHbBIM | nk-1, nk-2

pabotaM 1 0OpMIEHHE OTIETa




11 SIBneHus mepeHoca 3 [ToxroroBka Kk JabOpaTOpHBIM | nk-1, nk-2
pabotaMm u OQopMICHHE OTYeTa

IMoaroroska pedepara

12 PeanbHble ra3st 4 IToxroroBka pebepara, | nk-1, nk-2
HOJrOTOBKA oryeTa o
11a00paTOPHBIM paboTaM

13 DJeKTPOCTATHIECKOE MOJIS. 8 IMogroroBka K sabopaTopHbIM | nk-1, nk-2

paboram ¥ odopMIICHHE OTYeTa
Pemenue 3agau

14 ITocTOSHHBIHA TOK. 8 IMogroroBka K sabopaTopHbIM | nk-1, nk-2
paboram u odopmieHHE OTYeTa
Pemenue 3agau

15 Ipaeuna Kupxroda. 10 IMogroroBka K sabopaTopHbIM | nk-1, nk-2
pabotaM u OQopMIeHHE OTdeTa
Pemenue 3anau

16 3akon buo-Casapa-Jlamiaca. 8 IMogroroBka K sabopaTopHbIM | nk-1, nk-2
paboram u odopmieHHE OTYeTa
Pemienue 3anay

17 OCHOBHEIE yPaBHEHHSI MATHUTOCTATUKH 10 IoxroroBka k mabOpaTOpHBIM | nK-1, nk-2
paboram u odopmiieHHE OTuYeTa
Pemenue 3anau

18 JIBmxkeHne 3apsma B DJEKTpHYeCKOM U | 8 IToxroroBka K 1abOpaTOpHBIM | nK-1, nk-2
MAarHuTHOM IIOJIE. paboram u odopMIEeHHEe OTdYeTa
Pemenue 3anau
19 MarseTuky. 10 IToxroroBka K 1abOpaTOpHBIM | nK-1, nk-2

pabotam u OodopmieHHE OTYeTa
Pemenue 3anau

20 3aKOH JIEKTPOMArHUTHOW MHITYKIIUH. 12 IToxroroBka K 1abOpaTOpHBIM | nK-1, nk-2
pabotam u OQopmieHHE OTYeTa
Pemenue 3anau

21 DneKTpOMarHUTHEIE KOJIEOaHHs 8 IToxroroBka K 1abOpaTOpHBIM | nK-1, nk-2
pabotam u OoQopmieHHE OTYeTa
Pemenue 3anau

22 DJIeKTPOMarHUTHbIE BOJIHBI 8 IToxroroBka K 1abOpaTOpHBIM | nK-1, nk-2
paboram u odopmieHHE OT4eTa
Pemenue 3amau

23 BonHosas onrHka. 6 IMoxroroska pedepara nk-1, nk-2
Pemenue 3amau
24 TennoBoe u3mydeHue. 2 IoxroroBka pedepara nx-1, nk-2
Pemenue 3amau
25 Dotoaddekr. 2 IMoxroroBka pedepara . nx-1, nk-2
Pemenue 3agau
26 JlaBnenne cBera. Dddexr Komnrona. Bommer | 16 IMoxroroBka pedepara . nk-1, nk-2
Jie Bpoitns. DneMeHTbl KBaHTOBOH MEXAHUKH. Pemenue 3agau
27 CrextpanbHelit anamm3. CTpoeHne aToma 10 IMoaroroska pedepara . nk-1
Pemenue 3amau
28 Crpoerne sznpa. SlmepHble cunbel. Oneprust | 9 IToxroroBka pedepara . nx-1, nk-2
cBsa3u. Kocmuueckoe wuznydenue.  SnepHsie Pemenue 3amau

peakuun. PagnoakTHBHOCTD.

9. Ucnosib30BaHue PEHTHHIOBOM CHCTeMbI OLICHKH 3HAHU I

OneHka 3HaHWUN OOYYArOIIUXCS MPOU3BOAWTCS Ha ocHoBaHWH «[lomoxeHwss 0 OaTbHO-PEHTHHTOBOM
cHCTeMe OLICHKM 3HaHWIl CTYAEHTOB M OOecIieueHMs] KauecTBa Y4eOHOrO Ipoleccay YTBEPKICHHOTO peIleHHEeM
YMK VYuenoro cosera ®I'bOY BIIO «KHUTY». Cormnacuo «IlonoxxeHuto» pedTHHr QopMmMHupyeTcs U3 IBYX
OCHOBHBIX 4YacTei: IepBas 4acTb — TEKYIIWH PEHTHHT, KOTOpPbIH orneHuBaercs B Oamiax (ot 36 mo 60 6amios),
MOJyYCHHBIX B TEYEHUE CEMECTpPa, BTOpast 4acTh — OaJuIbl IOJTydeHHbIE Ha 9k3amene (0T 24 1o 40 6amios).

[epBas yacTe opMUPYETCS U3 CIEAYIONIMX KOMIIOHEHT — KOJUTOKBUYM (0T 12 1m0 20 6aioB), IIoc oT4eT
o Teme pedepara (ot 6 no 10 6amroB), toc taboparopusie padoTs (0T 18 1o 30 6amwioB). CTyneHTH HE CAaBIIUE
MPOMEXYTOYHbIE KOHTPOJIbHBIE TOUKHU (KOJUIOKBUYM + KOHTpOJIbHAs paboTa) 3a STOT B ACATEIHHOCTH HOIYYaroT
HOJIb OaJIIOB.

[Ipu ompenenenun oOmEH pPEHTHHIOBON OICHKW, IOJy4YEeHHBIE Oamisl CYMMHPYIOTCS U SIBIISIOTCS
OTIPENIENAONNMH TIpH (HOPMHUPOBAHUN OLIEHKH, MPOCTABIIEMOH B JK3aMEHAIIMOHHBIE BEJOMOCTH M B 3a4ETHYIO
KHIDKKY CTYIEHTa IO CICAYIOIEMY alTOpUTMY: «OTAudHO» - oT 87 mo 100 GamnoB, «xopomo» - oT 73 mo 86
0aJIIoB, «yJOBJIETBOPUTENBHO» - OT 60 0 72 6aIIOB, «HEYAOBIETBOPUTEIHLHOY - MeHee 60 OaoB.

B cnydae oTcyTcTBHS 3K3aMEHa B KOHIIE CEMECTpa PEHTHHI BBICTABISAETCS II0 PE3yJbTaTaM TeKyILIeh
ycreBaeMocTH: KOJUIOKBuyM (0T 12 mo 20 6amnoB), mmoc otdeT no teme pedepara (ot 6 mo 10 6amwios), miroc
nabopatopusie padots! (oT 18 o 30 GamnoB), Iuoc KOHTposbHBIE PaboTHl (0T 24 no 40 6amitoB). CTyneHTs, He
C/IaBILIME MIPOMEXKYTOUHBIE KOHTPOJIbHBIE TOUYKH (KOJJIOKBUYM + KOHTpPOJIbHAsE paboTa) 3a 3TOT B[ JESTEIbHOCTH
MOJIy4aroT HOJIb OayIoB.




IlepBolii cemecTp

O11eHOYHBIE CPEACTBA Koa-Bo Mun. 021 Make. 6anaJl
JlaGopaTopHas padoTa 8 18 30
KostokBuyM 1 12 20

Pedepar 2 6 10

IK3aMeH 24 40

Bcero 60 100

Bropoii cemecTp

O11eHOYHBIE CPeACTBA Koi-Bo Mun. 021 Make. 6anaJl
JlaGopaTopHas padoTa 6 24 40
KossnokBuYyM 1 12 20

Pedepar 2 6 10
KontpoasHnas pagora 2 18 30

Bcero 60 100

Tperuii cemecTp

OueHoYHbIE CPeIcTBA KoJa-Bo MuH. 01 Makec. 6aa1J1
KOHTpPOJIbHasi padoTa 2 18 30
KoajokBuym 1 12 20

Pedepar 2 6 10

IK3aMeH 24 40

Bcero 60 100

10. OueHouHble cpeAcTBa AJdsl TeKYLIero KOHTPOJISI yCIeBaeMOCTH, NPOMEKYTOYHOM

aTTeCTAallMi 110 UTOIraM O0CBOCHUSA TUCHUIIJIMHBI

OueHovHbIe CpelCTBAa /UISl MPOBeJeHHsI TEKYIIero KOHTPOJISI yCIeBaeMOCTH, NMPOMEKYTOYHOH aTTecTaluu
0o0y4yarommxcsi 1 UTOrOBOH aTTeCTallMM Pa3padaThIBAIOTCA COrJIACHO MOJI0KEHHI0 0 (POHJAX OLEHOYHBIX

CpelcTB, paccMaTPHUBAIOTCA KaK COCTaBHasi 4yacTh paloyeil mporpamMMbl M 0(QOPMJSIIOTCH OTAEIbHBIM

AOKYMEHTOM.




11.1. Ocxoenan nurepatypa

Mpw MayNeHI ZNCLMNMTING « Mntmmmmw
nuTeparypy. 5

HCIONLIOSATS CNOAYIOLIYIO

OCHOBHBIE HCTONHMKK moQopuaqm

Kon-80 3x3.

1. Kanawunos H.MN. ODusuxa, UurepHer-rectnposanme 6alossix
3HaHMA, : yvebroe nocobue / H.N. Kanawmuxos, H.M,
Kowmesnukos. — InexTpon. flan. - .Cnb.: Mlans, 2009, - 150 ¢,

159 3x3. 8 YHUL KHUTY

2.CrapoctuHa WA, Bypaosa E.B., Kongpateesa O.U.,
Kazanues C.A., Noansanos M.A. Kparkuit kypc obuien
duankn. Yuebroe nocobue / Kasaus. N3a-80 KHUTY 2014 &

70 3k3. 8 YHAL KHUATY

3. Crapoctuna U.A., bypaosa E.B., Canbmanoe P.C.. Kparkuit
Kypc obuwiein duamku. ana Bakanaspos YuebHoe nocobue /
Kazaub. U3a-80 KHUTY 2016

62 3K3, 8 YHUL KHUTY

4. Bonokenwrenn B.C. C6opuuk 3anay no obwemy Kypey
duankmn [/ BonvkeHwreitm B.C.- Cnb.: KuvkHbid mup, 2007r.-
338c.

1060 ax3. YHUL KHATY

11.2. lononnumenuyan numepamypa

lp,nnonnmnwue MCTOMHUKN MHGOPMALMM

1.Huxepos B.A, ®uauka. CospemenHbii Kypc: Yuebruuk/ B.A.
Hukepos: U3a-o «fawkos n K», 2014r., 452c¢.

1 3k3. 8 YHUU KHHTY

2.0etnad AA, Asopckmit B.M. Kypc ¢uamkn M.: Boicw.
wkona, 2001r.- 718c¢.

897 3x3. 8 YHUL, KHATY

1.
2. JnexTponneti katanor YHUL ruslan kstu.nu

CornacosaHo:
3as.cexropom OKY®




12. Mamepuanvho-mexnuueckoe obecneuenue OUCUUNIUHDL.
Mamepuansno-mexnuueckoe ofecneuenue OUCUUNTUHDBL 6KIIIOUAENL:
1. Ilepconansvnsie komnviomepol — 18 wim.

2. Ocyunnozpagpor H3013, C1-5, CI1-117/1 — 9 wum.

3. Mocm nocmosannozo moxka MO-47, MBJI-47 — 5 wum.

4. I'enepamop cuznanoe nuskouacmommuuiii 13-112/1, I'3-34 — 5 wum.
5. llomenyuomemp nocmosnnozo moxa IN-63 — 4 wm.

6. IIpeoopazosamensv umnynvcos ITH/DI13-09 — 4 wim.

7. Yuueepcanvuotit monoxpomamop YM-2 - 2 wum.

8. Cnexmpomempuor C/111-1, C17 — 3 wum.

9.Peghpaxmomemp HPD-46A — 3 wim.

10. H3mepumensv konmaxmmuwtii 2opuzonmansusiii HKT-1857 — 2 wum.
11. Humepgpepomemp Pines — 2 wum.

12. Amnepmempuoi, 6onommempuot — 24 wim.

13. O6pazoBaTenabHbIC TEXHOIOTHH
B cootBerctBun ¢ ®I'OC no Hampasneruro 15.03.23 «CepBuc» yueOHBIM IIAHOM MIPEIYCMOTPECHO 3aHSATHH B
WHTEPaKTHBHOH opme B 00beme 16 gacos.

1. Pabota B MajbIX Ipymnmnax-,

2. M3ydeHue W 3akperuieHHE HOBOTO MaTepuaia Ha HWHTEPAKTUBHON nekuuu (Jiekuus-Oecena, JEKIUs-
JCKyCCHUsl, JIeKIMsi € pPa300opoM KOHKPETHBIX CHUTyalMid) - 2. MaTepHaibHO-TEXHUYECKOe obecIieueHne
JUCHUTUINHBL.



