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PaGowass nporpamma coctaBieHa ¢ ydetomM  Tpebopanuii  DenepanbHOro
rocy/IapcTBEHHOr0 06paszoBaTelIbHOIO CTaniapra BeiCIIero obpasosanus No 211, or
12.03.2015r. mo nanpasnennio 19,03.02 «IIpoayKTsl nMTANMS U3 PACTHTEILHOTO
CeIpLs», 10  mpopumo  «lexHonorns  OGpPONMTEHLIX _ IPOM3BOACTE M
BUHOZICHE/ TEXHOIOIMS XpaHCHH ¥ Tlepepabuiku ChIDBS», HA OCHOBAHWM yuebuoro
nnaHa nabopa ofydaormaxcs  2018r., W NPUMCPHON 1POrpaMMbl TI0 THCLATLTHHE
«Du3UKay.

Paspabotank nporpavMmsr; g/
JOLICHT il ‘:';/ 2 H.A. Kysuna
(momkHOCTD) (tojimet,) (D.HN.0)

Pabouas nporpamma paccMorpena 1 ono6peHa Ha 3aceamuy kadeapst Gpuznxm,
npotokonor 4 04  2018t.Ne 7
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1. Ilenu oceoenusn oucyuniunol
IlensiMu 0CBOCHMS TUCHUILIMHBI "Du3uka' SABISIOTCS:

a) hopMHpoBaHUE 3HaAaHUI 001ero PU3NYECKOr0 MUPOBO33PEHUS U PA3BUTHE UX
(U3MYECKOTO MBILIUICHUS C LENbI0 3aJ0XKUTh (PyHAAMEHT, HEOOXOTUMBIA IS
YCHEIIHOTO OCBOEHHUS CHEIHAIbHBIX JAUCHHUIUIMH M NPUMEHEHHS 3THX 3HAHUU IS
YCTICITHOW JanbHEHIeH MpopecCHOHATbHON ACSITETbHOCTH;

0) oOydyeHHE TEXHOJOTUU TONYyYEHHUS CTYJEHTAaMH OCHOBOIIOJAraoluX
MPEACTaBICHU 00 OCHOBHBIX IMOAXOAAaX K ONUCAHUIO peaJbHBbIX (PU3NYECKUX
MIPOIIECCOB U SIBJICHUH, KaK Ha KJIACCHYECKOM, TaK M HA KBAHTOBOM YPOBHE;

B) oOyueHue crnocobaM MPUMEHEHHUS METOM0B (HU3MKO-MATEMaTUYECKOTO
aHaIKM3a K PEIICHUI0 KOHKPETHBIX €CTECTBEHHOHAYYHBIX U TEXHUYECKUX TPOOIIEM.

r) NOpuOOpEeTEHHWE HABBIKOB pabOThl ¢ TMpubopamMu U 00OpYyJIOBAaHHEM
busnyeckoil  1abOpaTOPUU, HABBIKOB  HCIOJIB30BAHMS  PA3IUYHBIX  METOJUK
(bu3HYEeCKUX U3MEPEHUI 1 00paOOTKU IKCIIEPUMEHTAIBbHBIX JAHHBIX;

2. Mecmo oucyuniunvl (M00yas) 6 cCmpyKkmype 00pa3oeameivbHol nPozpammol

HuctunnHa «®Pusnka» oTHOcUTCS K 0a30Boil wactu OIl u dopmupyer y
OakamaBpoB 1o HampasieHuo noarotoBku 19.03.02 «IIpoaykTsl nutaHus wu3
PACTUTENBHOIO CBIPbS» HA0Op 3HAHUMN, YMEHUN, HABBIKOB M KOMIICTCHIIMH,
HEO0OXOIUMBIX TUTSt BBITIOJIHEHUS POU3BOICTBEHHO-TEXHOJIOTHUECKOMH,
DKCIIEPUMEHTAIIBHO-UCCIIEI0BATEIBCKOM, PACUETHO-IIPOEKTHON AeATENbHOCTEN. [
YCHEIIHOTO OCBOEHHUS JUCHUIUIMHBI «Du3uka»  OakamaBp IO HaIpaBIECHUIO
noarotoBku 19.03.02 «IIpoayKThl MUTAHUS M3 PACTUTEIBHOI0 CHIPbSD JOKEH
OCBOMTH MaTepuaj NPeAIIECTBYOIINX JUCIUTIINH:

a) Beicmmas matemaruka b1.b.5.

Hucrumnaa « Pu3ukay sBISETCs MPEANIeCTBYIONEH 1 HeoOxoauma Jiist
YCHEIIHOTO YCBOEHUS MOCIEAYIOIUX TUCIHUILINH:

a) [Ipuknagnas mexanuka b1.b.11

0) TeopeTnueckas MexaHuka, B ToM yucie conpomar b1.b.11.1



B) [letanu mamuu b1.5.11.2
r) Temno- u xnagorexauka b1.5.12
1) DNEeKTPOTeXHUKA U AnekTponuka b1.b.13

€) OU3NKO-XUMUYECKUE OCHOBBI U OOIIME NMPUHLHUIIBI NEPepabOTKU pacTUTEIBHOTO
ceipbst b1.5.19

k) Ousndeckas u kowtonaHas xumus b1.B.OJ1.6
1) OU3NKO-MEXaHUYECKUE CBOMCTBA ChIpbs U roTOBOM npoaykiuu b1.5.0J1.10
e) DnekTpodusndeckre MeToapl 00padoTKu nueBsIx TpoaykToB b1.65.0O/1.11

x) MeTtoapl (U3MYECKOTO M MATEeMaTHMYeCKOTO MOJCIMPOBAHUS B IHILEBOM
npomseinuieHHocTd b1.B.JIB.6

3) @U3HKO-XMMUYECKHUE CBOMCTBA ChIPbs M MpOoAYyKTOB nutanus b1.B.J1B.7.
3HaHUs, MOJYYEHHbIE NPH HM3YYEHUU JUCUUIUIMHBI «DU3MKa», MOTYT OBITH
UCIIOJIb30BAaHbl MPU  MPOXOXKIEHUM MPAKTUK: Y4eOHOH, MPOU3BOJCTBEHHOM,
OPEIIUIIOMHON, U BBIIOJIHEHUU BBIMTYCKHBIX KBAIW(UKAIIMOHHBIX padOT, MOTYT
OBbITh  HCIOJNB30BaHbBl B  AKCIEPHUMEHTAIBHO-UCCIEN0BATEIbCKONW,  PACUYEeTHO-
NPOEKTHOHN JesTenbHOCTH To HampasieHuto mnoarotoBku 19.03.02 «IIpoaykTsl
NMUTAHUSA U3 PACTUTEJIBHOIO ChIPbSD).
3. Komnemenyuu ooyuarowezocs, popmupyemole ¢ pe3yivmame 0c60eHUA
oucyunaunvl Puzuka
1) o6mexkyabTypHbIe (OK)
— CIOCOOHOCTBIO K caMOpa3BUTHIO U camoopranu3anuu (OK-5)
2) npodeccuonaibubie (IK)
— CIOCOOHOCTBIO UCI0JIb30BaTh B IPaKTUYECKON NEeATEIbHOCTH
CHELMATU3UPOBAHHbIE 3HaHUS (yHAAMEHTAJIbHBIX pa3/leioB (PU3UKH, XUMUH,
OMOXUMUU, MAaTEMATUKHU JJI1 OCBOCHUSI (PU3NYECKUX, XUMUUECKUX, OMOXUMUYECKHUX,
OMOTEXHOJIOTUUECKNX, MHUKPOOMOJOTUYECKHX, TEIIO(PU3NYECKUX  MPOILIECCOB,

MPOUCXOAAIUX TIPpU MPOU3BOACTBC IPOAYKTOB IMHUTAHUA W3 PACTUTCIBHOTO CBIPbA

(IK-5),



— TOTOBHOCTBHIO TPOBOAWTH HM3MEPEHUS W HAOIIOJEHUS, COCTABISITH OMUCAHHS
MPOBOJIMMBIX ~ MCCJICIOBAaHWN, AaHAIM3UPOBATH PE3yJbTaThl HWCCICAOBAHWN U
UCIIOJIb30BaTh UX IIPH HAITMCAHUH OTYETOB U Hay4YHbIX myonukanuid (ITK-14).

B pe3ynvmame oceoenusn oucuyuniunvl 00y4arOuuiica 00JMCen:
1) 3Hats:

® COBPEMEHHBIC MIPEJICTABICHUS O MIPUPOJIC OCHOBHBIX (PM3NYECKUX SIBICHUH, O
NPUYMHAX UX BOSHUKHOBEHHS U B3aUMOCBS3H;

® OCHOBHBIC TMOHSATHS W TEOPHUM, OIMHUCHIBAIOIINE COCTOSIHHE (HU3HUUECKUX
OOBEKTOB M MPOTEKAIOIINE B HUX (PU3HUUECKHE MTPOIIECCHI;

® MaTeMaTU4YEeCKHE METOJbI, MMO3BOJISIIONINE aJeKBAaTHO ONHUCAaThb U OOBSICHUTH
IpOTEKaHue JIF0OOT0 KOHKPETHOTO (PU3NYECKOTO MPOLIECCa WU SIBJICHMUS;
2) YMeTh:

® TPUMEHATh PU3NYECKUE 3aKOHBI JJIs PEIICHUS IPAKTUUECKUX 3a7ay;

® BBIJCIUTH TJIABHOE COJACPXKAHHE HCCIEAYeMOro (PU3MYECKOrO SIBICHUS H
BBIOpaTh aJeKBAaTHYI0 (PH3UYECKYI0 MOJETh €ro ONHCAaHUsS, TO3BOJISIONIYIO
paccuuTaTh a/IeKBaTHbIE XapaKTEPUCTUKH;

® CIOJIb30BaTh 3HAHUA (YHIAMEHTAJIbHBIX OCHOB M METOAOB (DM3UKH B
OCBOCHUU YK€ UMEIOIINXCA U B CO3JJaHIH HOBBIX aJTOPUTMOB 3aIIUTHI HH(OpMaIu
B IIpolecce NpoPecCUOHANBHOM 1€ATEIbHOCTH.
3) BageTs:

® MPAKTUYECKUMH HaBBIKAMH PELICHUS] KOHKPETHBIX 3a7a4 MpodeccrnoHalbHOM
JeSITeIIbHOCTH;

® METOJOJOTHEH MPOBEICHUS TEOPETHUECKUX HCCIETOBAHNI

® MCTOAAMHU BBIITOJIHCHUS UCCIICI0OBATCIbCKUX pa60T.

4.  Cmpykmypa u cooepiycanue oucyuniunsl « Duzuxa)

OO01ast Tpy10€MKOCTh JUCHUIUIMHBI COCTaBIseT 6 3ayeTHbIX eAuHuI], 216 yaca.

Ne Buasr yueoHoit HNudopmanuo OueHo4HbIE CPeACTBA I
Paznen -3 padoThI HHBIE H NpoBeJeHUsI MPOMEKYTOYHOM
/| mECHMITHHBI § (B yacax) Apyrue aTTeCTAIlNHU N0 pa3feaam
n z o0pa3oBareib
© HbIE
TeXHOJIOTHH,




HCHOJIb3YeMbI
e npu
ocylecTBJIeH!
"
oOpa3oBareJib
HOTO npolecca
Jlekuy | Cemun | JlaGop | CP
un ap ar C
(IpakT | OpHBI
u- €
4yeckue | pabot
3aus) bl
1 Qusuueckue 1 2 23 Koumponvnas paboma,
OCHOBbI http://www.kstu.ru/1leveltest.jsp?idp
MexaHuxu arent=1817.
nabopamopuas paboma
2 | Cmamucmuue 1 2 30 IIK Konumponvnas paboma
ckas http://www.kstu.ru/1leveltest.jsp?idp
Qusura u arent=1817.
MepMOOUHAM nabopamopuas paboma
uKa
3 Dnexmpocma 1 2 11 Koumponvnas paboma
muxa http://www.kstu.ru/1leveltest.jsp?idp
arent=1817.
nabopamopuas paboma
4 | Dnexmpuuecx 1 2 15 Koumponvnas paboma
uti http://www.kstu.ru/1leveltest.jsp?idp
MoK arent=1817.
nabopamopuas paboma
5 Maznumnoe 1 2 30 IIK Koumponvnas paboma
none nabopamopuas paboma
6 Bonnosas 1 2 15 Konmponvnas paboma
onmuxa http://www.kstu.ru/1leveltest.jsp?idp
arent=1817.
nabopamopuas paboma
7 Keanmoesas 1 - 15 Koumponvnas paboma
Qusuka http://www.kstu.ru/lleveltest.jsp?idp
arent=1817.
nabopamopuas paboma
8 Quszuxa 0,75 - 30 Konmponvnas paboma
amoma http://www.kstu.ru/1leveltest.jsp?idpa
u a0pa rent=1817.
nabopamopuas paboma
9 Cosepemennast 0,25 - 14
Qusuveckasn
KapmuHa
mupa
dopma aTTecTalu 3auem, sxzamen
5. Codepofcauue JICKUUOHHbBIX 3AQHAMUIL NO memam C YKa3aHUEM
@OpMpreMBIX KOMHCTGHHHﬁ N HUCIOJBb3YCMbIX MHHOBAIIMOHHBIX O6pa3OBaTeJ'IBHI)IX
TEXHOJIOTHH.
| Ne | Paznen | Yac | Tema | Kparkoe cogep:xanue | Dopmupye |
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Bapomerpudeckass ¢(opmyna. Pacnpenenenue
Bompumana. Ilomstie O  pacmpeleieHun
T'u606ca.

n/ JUCIHUITHHBI bl JEeKIUOHHOT Mbl€
n 0 3aHATHUA KOMIIETCH
107071
1 Duzuyeckue DJIeMEHTBI dusznyeckue MoOJENU: MaTepHalbHas TOUKa, OK-5,
KUHEeMaTHKH CHCTeMa MaTepHaJbHBIX TOYEK, aOCOIIOTHO
OCHO6bI (0,25 uaca) TBEpJIOE TeNo, CIUIoNIHas cpeaa. [IpocTpancTBo TIK-5,
U Bpems. Kunemarnueckoe  OmucaHHE
MexXaHuKu 1IK-14
gBwkeHHs. CKOpPOCTh M YCKOpEHHE IpH
KpUBOJIMHEMHOM JBMKeHMU. HopmanbHoe u
KacaTellbHOE YCKOpPEHHE. YTIIOBas CKOPOCTh U
yIJ10BO€ yCKOpeHue. Bekrop yrioBoil CkopocTH.
CBA3b  yINIOBOM  CKOpPOCTM M YIJIOBOTO
YCKOPEHUsT C JIMHCHHBIMH CKOPOCTSMH H
YCKOPEHUSIMH.
Jlunamuka.  CoBpeMeHHass  TPaKTOBKa
3akoHOB HptotoHa. IlepBblil 3akoH HbroToHa u
MOHSTUE HWHEPIMAIBHOM CHUCTEMBI OTCYETa.
Bropoit  3akom  Hpiotona. Cumma  kak
NMpOU3BOJAHAS ~ UMIynbca.  TpeTudl  3aKoH
Herotona. HennepruanbHble CHCTEMBI OTCUETA.
CuItbl HTHEPIHY.
3aKOHBI 3akoH COXpaHeHUs HUMITyJIbCa Kak OK-5,
COXpaHEeHHUs (byHIaMeHTaIbHBIN 3aKOH IIPUPOJBL. TIK5
MMITy/TbCa U PeaktuBHOe aBmxeHue. LleHTp nHepruu. 3akoH '
SHepruu IOBIDKEHMS IIEHTpa HHepuuu. Teopema o TIK-14
(0,25 uaca) IOBIKEHWM IIeHTpa uHepnuu. PabGota u
KHHETHYeCKast SHEpPIHSL. MoImHOCTS.
KoncepBaruBHbBIE 1 HEKOHCEPBAaTUBHBIE CHUIIBL
IlorenuuanpHass 3Heprus. 3aKOH COXpPaHEHUs
SHEPIHU B MEXaHHUKE
Teepnoe MoMeHT cuiabl, MOMEHT HMIynbca. MOMEHT OK-5,
Telo B | MHepuuM Tenma. YpaBHEHUS JBHXKCHUS U
MEXAHUKE paBHOBECUS TBEPAOro Tena. 3aKOH COXPaHEHUs TIK-5,
(0,25 waca) MOMEHTa UMITYJIbCA. TIK-14
DJIEMEHTBI IIpunuun oTHOcuTeNnbHOCTH. HepuuambHbIe OK-5,
penATUBUCTC CHCTEMbl M  MNPHUHLUI  OTHOCHUTEIHHOCTH.
KOit IIpeobpazoBanus lanunes. WuBapuanTsl TIK-5,
IMHAMHKH peoOpa3oBaHMsI. AGcommoTHEBIE M TK-14
OTHOCHTENBHBIE  CKOPOCTH U CKOPEHHSI.
(0,25 waca) IToctynatsl CHGII)IHaHLHOﬁ g Tiopym
otHocuTenpHOCTH. [IpeoOpasoBanus JlopeHua.
CnencrBus  u3  npeoOpaszoBanus  Jlopenna:
COKpAIlleHHE JBIKYIIMXCS MacIITaOoB JUIHHBI,
3aMeIJIeHue  JABMXKYIIUXCS  4acoB,  3aKOH
CII0KEHHUS CKOpOCTeil. PensituBucrckuit
HMITYJIBC. YpaBHeHHE JBIKEHHS
permATHBHCTCKOM dacTHbl. PaboTa u Heprus.
3aKOH COXPaHEHUS SHEPTUU.
2 Cmamucmuueckas 1 Maxkpockomnu HuHamnaeckne " crarucruieckne | OK-5,
-yeckue 3aKOHOMepHOCTH B ¢usnke. CTaTUCTUUECKUH 1
usura u mepmoounamu- COCTOSHUS TEPMOANHAMUYECKHI METO/IBL. TIK-5,
xa (0,25 uaca) Makpockonuyeckue  COCTOSIHMA.  TeruioBoe TIK-14
IBIDKCHHE. MaKpOCKONUYECKUEe TMapaMeTphl.
VYpaBHeHHE cocTOSHHS. BHYyTpeHHSS >Heprus.
VIHTeHCHBHBIE W O3KCTEHCHBHBIE MapaMeTpEL
VYpaBHEHHE COCTOSHHUS  HJEANIBPHOTO  Tasa.
JlaBeHre raza ¢ TOYKH 3PEHHS MOJEKYISIPHO-
KUHETHYECKOit TEOPHH. MonexymspHO-
KHHETHYECKUH CMBICI TEMIIepaTypEhIL.
Crarucruuec BepositHocte U ¢utyktyarmu. Pacmpenenenne | OK-5,
-KHe Makcsenna.  Pacmpenenenue  4actul, IO
pacnpeie- aOCONIIOTHBIM 3HaueHMsIM ckopocTu. CpenHsist TIK-5,
JeHHS KHHeTH4Yeckast dHeprusi dacTuipl. CpenHue [IK-14
(0,25 uaca) CKOPOCTH  TEIUIOBOTO  JABIDKCHHS — YacTHII.




OcCHOBBI TEp- IlepBoe HavaJjo TEPMOJUHAMUKH. OK-5,

MOJUHAMUKHN TemnoemkocThb MHOT'OQTOMHBIX ra3osB.

(0,25 uaca) Henocratounocts KJIACCUUYECKOM TEOPUHU TIK-5,
TeroeMkocTed. OOpaTuMble W HeoOpaTUMbIe TIK-14
TEIUIOBBIE TIPOLIECCHI. ukn Kapno.
Maxkcumanensiii  KITJI. Owntpomnus. Ilpunnun
BO3pacTaHUs  JHTpOIMH. Bropoe  Hauamo
TEpMOIUHAMHUKH. TepmomuHaMuaeckue
MOTEHIMAIBl ¥ YCIOBHA  PaBHOBECHS.
TepmoauHaMuUecKne mpeodpa3oBaHMsI.

SIBienus [lonatne o ¢u3uyeckoil KuHeTHKE. Bpems OK-5,

epeHoca, penakcanuu. DPpPEeKTUBHOE CEUCHUE PACCESTHUS.

dasoBoe HNubdyszus. Koapdunuent nudby3um. TIK-5,

paBHOBecHe TennonpoBoAHOCTS. Koapdurment TIK-14
TEINIONPOBOAHOCTH. Bsizkocth. Koaddurment

u  Qa3oBbIe .
BSI3KOCTH JKUIKOCTel n ra3oB. Dassl u dasosoe

S IpeBpamieHue. YCIOBHSA paBHOBecHs  (a3.

a ®dazoBsle muarpamMmel. YpaBHeHue Knaneiipona-

(0,25 yaca) Knaysuyca. Kputnueckas Ttouka. M30Tepmbl
Ban-nep-Baanbca. @a3oBble epexoibl NEPBOTO
U BTOPOr'O poja.

OcoOeHHOCT CrpykTypa TBepabIX Ten. Temnosoe asmxenne B | OK-5,

u  TBepioro | Kpucramiax.  TemmoeMkocTb — KPHCTailIOB.

COCTOSTHHS ITonsarue o (oHOHaX. Tennoemxocts | 17K-5,

BeIecTBa KPHCTA/IIOB TPH HU3KHX TEMIEPATypax H MPH | rrrs 14
BBICOKUX TeMIlepaTypax. Pemerounas

(0,25 =aca) TeIIoNpoBOAHOCTE. O KBa3MUMITylbCE B
¢ononax. Dddekr Meccbayspa u  ero
IIpUMEHEHHE.

Dnexmpocmamuxa [Ipenmer Wnes 6nuskopeiictBus. Dnexkrpudeckuii 3apagu | OK-5,

KJIaCCUYECKO Harps»KCHHOCTH QJICKTPHUYECKOT'O 10JIA.

i JuckperHocts  3apsna.  3akoH  Kynona. TIK-5,
eKTPOIHHA IIpunmun  cynmepnosuuuu.  DJIEKTpUYECKUI TIK-14
05 | AWnoms. ITotox BekTopa. JneKTpHyecKas

MHKH o teopema [aycca. I'yctora CHIIOBBIX JIMHUH.
1aca) Pabora 3MEKTPOCTATHIECKOTO TOJIA.
Lupkynsamuss ~ 37I€KTPOCTaTHYECKOTO  IOJIA.
Iorenmman. (63::c33 MOTEHIHaNa c
HaIpsHKEHHOCTBIO 3JIEKTPOCTATHYECKOT'0 MOJIS.
[TpoBogHMKHN SlBneHne  SNMEKTPOCTATUYECKOW — MHAYKIUH. OK-5,
u muosiek- | [IOBEpXHOCTHAs MIOTHOCTH 3apsna. I paHuuHble
TPHKH B yCIOBUSL Ha TpaHulle "NPOBOJHHK-BAKyyM'. TIK-5,
IEKTpOCTa- DJIeKTPOCTATHYECKOE ~ 1M0J€ B MOJIOCTH. TIK-14
DJeKTpOCTaTHYECKas 3alUTa. JIEKTPOEMKOCTh
TUYECKOM
YEIMHEHHOTO MPOBOJHUKA. EmkocTs
rose KOHJIEHCATOpPOB  PaziIMYHOM TreoMeTpudecKon
(0,5 yaca) KOH(UTypaLuy.
INoBenenue JTATIONS BO BHEIITHEM
JNeKTpocTaTndeckoM mosne. [lomspu3oBaHHEIE
3apsapl. Bexrop momsipusanuu. HeoxHoponHas
HOJIIPU30BAHHOCTB. DJIEKTPUUECKOE CMELICHHE.
OcCHOBHEBIE ypaBHEHUS JNEKTPOCTATHKU
IUDJIEKTPUKOB.  ['paHWYHBIE  yCIIOBUS — Ha
TpaHHIe paslena "MUdJIEKTPHUK-TUAIEKTPUK" U
"MPOBOAHUK-AUIICKTPUK".
OHeprus CUCTEMBI 3apsDKCHHBIX MPOBOJHHKOB.
OHeprus KoHJeHcaTopa. I[ITOTHOCTH >Heprum
JJIEKTPOCTATUYECKOTO TIOJIS B AUDIICKTPHUKE.
Dnexmpuyeckuti mox IocTosiHHBINA | Dnexrpudeckuii Tok. YcnoBus cymecrBoBanust | OK-5,
SIeKTpHYec- Toka. Ctoponnue cunel. DJIC raapBaHUYECKOTO
kit Tok (0,5 | 7eMeHTa. 33.KOHblv Oma u [lxoyns-Jlenna B TIK-5,
qaca) muddepeHIMaIBHON ¥ MHTETPANBHON  (opMe. TIK-14
ConpoTuBiieHHEe  TpoBOAHWKA. Pabora wu
MOIIHOCTh JJIEKTpUYecKoro Toka. IlpaBuia
Kupxroda.
DJI€MEHTBI DNEeKTpONpPOBOAHOCTh  MeTawioB. Hocurenu OK-5,
30HHOMH TOKa B MeTaJulax. HenocraTounocts
Teopuu KIIACCHIECKOH 3NIEKTPOHHOMN TEOPUHL. TIK-5,

POBOJMMOC

SHGKTPOHHLIP‘I ra3 B MeTalle. JIEMEHTHI




TH
(0,5 yaca)

30HHOH TEOpUH KpPUCTAJUIOB. OIEKTPOHHAs
TEIIOEMKOCTb. 30HHas CTpYyKTypa
9HEPreTHYECKOTO CIEKTpa 3NIEKTPOHOB.
Ypoerp ®Pepmu. 3amonHeHHE 30H. MeTayubl,
IVJICKTPUKY,  TOTYNpOBOXHUKH.  [loHsATHE
IeIpoyHOi  mpoBoamMocTH. COOCTBEHHBIE W
MIPUMECHBIE ITOJTYNPOBOAHUKH. P-n -- mepexon.
SIBrIeHHE CBEPXIPOBOAUMOCTH.

IIK-14

Maecuummnoe none

OCHOBBI
MarHMTOCTa-
THKH

(0,25 yaca)

MaruautHoe — mosne. Bextop  marHuTHOMH
WHAYKIMU. 3akoH Awmmepa. MarHutHoe moie
Toka. 3akoH bwo-Capapa-Jlamaca u  ero
MPUMEHEHHE K pPAacyeTy MarHUTHOTO TMOJI.
MaruautHoe noJie MPSIMOJIMHENHOTO
NIPOBOJHUKA C TOKOM. MarHutHoe IIoje
kpyroBoro  Toka. OCHOBHBIE  YypaBHEHHS
MarHATOCTATHKH B BakyyMe. 3aKOH IIOJHOTO
Toka. OmnpeneneHre eIUHANBI CHIBI  TOKa.
JIBr>keHne 3apspKEHHOM 4acTHULbl B MArHUTHOM
nosie. Cuiia Jlopenna.

OK-5,
IIK-5,
IIK-14

Butok ¢
TOKOM B
MarHUTHOM
roJie.
MarneTnku.
(0,25 gaca)

Pamka ¢ TOKOM B OJHOPOZHOM MAarHUTHOM
nosie. MOMEHT cuil, IEHCTBYIOIUMX Ha PAMKY.
MaruuTHbIi UTIONBHBIA MOMEHT.
IloreHnuanpHast 3Heprus BUTKA C TOKOM BO
BHEIIHEM MAarHUTHOM Ioje. HamarauueHHOCTH
BellecTBa. Hamps»keHHOCTh MarHUTHOTO IIOJS.
Hanps>keHHOCTh MarHUTHOTO IOJI JAJIMHHOIO
comeHouaa. [loTok  BekTOpa  MarHUTHOMN
HHIYKIMM ~ 4Yepe3  CeUeHHE  COJICHOWIA.
WHIyKTHBHOCTH JUTHHHOTO COJICHOHIA.
OCHOBHBIE = YpaBHEHHS MAarHUTOCTATUKH B
BemiecTBe. ['pannunble ycinoBus. TexHuueckue
MIPUII0KEHUS 3aKOHOB MarHUTOCTAaTHKH.
MarseTuky: TNapaMarHeTHUKH, JWaMarHETHKH,
(eppoMarHeTHkuy, aHTU(EepPOMarHeTUKH.
CoBpeMeHHbIE MPEJCTABICHUS] O MPHPOAE
(deppomarseTusma, NOHATHE 00 OOMEHHOM
B3aUMOJICHCTBUH KaK NPUYNHE MOJIEKYIIPHOTO
nons. JIoMeHHast CTpyKTypa eppOMarHeTHKOB.
TexHuueckas KpHBas HaMarHW4MBaHUS,
THCTepe3ucC. MornekynspHoe noje B
arTudeppomarneTnkax. OeppuTe.

OK-5,
IIK-5,
IIK-14

SIBnenue
3JeKTpOMarH
HTHOM
WHIYKIIH
(0,25 gaca)

SlBneHHe  2IEKTPOMAarHUTHOM WHIYKIHH.
IIpasuno Jlenna. CamouHyKuus,
KOd(pHUIMEHT CcaMOMHAYKIMH. MarHutHas
sHeprusi Toka. OOBeMHasi TUIOTHOCTh SHEPTUH
MarHUTHOTO MOJisi. B3auMHas WHAYKTHBHOCTb
CHCTEMBI IIPOBOJIHUKOB, UX YHEPIHsL.

OK-5,
TIK-5,
1IK-14

VYpaBHeHUst
Makcgeiia
(0,25 gaca)

Cucrema YpaBHEHUH Makcsemia B
I GEepUHIMAIBHON M HMHTErpalbHOI (opMe.
Tox cMemeHus. DIeKTPOMarHUTHBIE BOJTHEL

OK-5,
1IK-5,
1IK-14

Bonanosas onmuxa

Untepdepen
LHs BOJIH.
(0,5 yaca)

WuTtepdepeHiss MOHOXPOMATHYECKUX — BOJH.
KBaszumoHOXpoMaTHyecKie BOJNHBI. BpemeHHoe
u CIIEKTPaIIbHOE paccMoTpeHHe
HHTEp()EPEHIIMOHHBIX siBICHHUH. [IpuMeHeHune
uHTephEepeHINH B pU3NKE U TEXHUKE.

OK-5,
TIK-5,
IIK-14

Judpakius
BOJIH
(0,25 gaca)

[lpunuun [roiirenca-®dpenens. Ilpubnmxenue
Openens. Unrerpan u audpaxous Dpenens.
Ipocteie 3amaum gudpakmum: Audpakous Ha
KPYTJIOM OTBEPCTHH; MU(PAKIUI Ha OJHOU H
MHOTHX Imensx. JludpakiuonHas pemreTxa.
Huopakuus OpayHropepa U CHEKTpaabHOE
pasnoxenue. [uppakivoHHAs pemieTka Kak
CHEKTpaJbHBIA HpubOp, ee pasperuTenbHast
CIIOCOOHOCTD.

OK-5,
TIK-5,
IIK-14

DNeKTpoMarH
UTHBIE
BOJTHBI B

Pacripoctpanenne  cBeTa B BEIIECTBE.
Hucniepcust  cBera.  [lormomenne — cBeTa.
IIpo3paunste cpensl. [lomstpusarus BOMH mpH

OK-5,
IIK-5,




BELIECTBE
(0,25 gaca)

OTPaXCHUU.  DJIEMEHTHI
DJEeKTPOONTHYECKUE U
SIBIICHUA.  DJIEMEHTHI
caMOo(OKyCHpOBKa

OITHYECKUX TapMOHHK.

KPHCTAJUIOONI THKH.
MarHUTOOITHYCCKUE
HEIIMHCHHON  OITHKH:
CBeTa, reHepanys

IIK-14

Keanmosas ¢usuxa

DKcrepuMeH
TaJIbHOE
000CHOBaHHE
nuemn
KBaHTOBOM
TCOPUH,
(hoToHBI

(0,5 yaca)

IIpoTuBopeuns KIIACCUYECKON ¢bus3uKn.
OcHoBHbIe uaen kBaHtoBaHus. OnbiTel Opanka
u I'epua, onsiTel Illtepna u I'epinaxa. IIpaBuno
yactoT bopa. JIuHeluaTele CIIEKTPBI aTOMOB.
ITpuHIUI COOTBETCTBHA. DHEPTUsl U HMITYIIbC
cBeTOBbIX KBaHTOB. ®dortoaddexr. Dddekr
Komnrona. DnemeHTapHas KBaHTOBas TEOpUs
H3TydeHus. BBIHy)XI€HHOE U  CIOHTaHHOE
U3IIy4YeHHE (OoTOHOB. Koaddurmentsr
OiinmreriHa. TemioBoe U3Iy4YeHue.

OK-5,
IIK-5,
IIK-14

Kopnyckymns
pHO-
BOJIHOBOH
JTyan3M
(0,25 gaca)

I'mnotesa me Bpoims. JJudpakius 351eKTpoHOB.
Hudpaxkuus HelTpoHOB. MukpodyacThna B
IBymiesneBoM HHTephepomerpe. COOTHOLICHUS
HeompeneneHHocTed.  OleHkKa ~ OCHOBHOTO
COCTOSIHHUSI aTOMa BOJOPO/IA U SHEPTUH HyJIEBBIX
KoJaeOaHuH OCHHJIATOPA. OOBbsicHeHHE
TYHHEJIBHOTO (P (eKTa U YCTOHIMBOCTH aToMa.
BonHosele CBOHCTBA ~ MMKpPOYACTHUI] u
COOTHOILICHHs HeompeneneHHocTed. Habopsr
OJHOBPEMEHHO M3MEPSIEMBIX BEJTHUNH.

OK-5,
IIK-5,
1IK-14

KBanToBOE
COCTOSIHHE.
YpaBHeHHE
[Ipeaunrepa
(0,25 gaca)

3amaHue COCTOSHHS MHUKPOYACTHIBI, BOTHOBAs
byHKIHS, €€  CTaTUCTHMYECKUH  CMBICIL.
Cymeprno3unusi  COCTOSIHUH B~ KBaHTOBOM
TEeOpHH. AMIUIUTYAa BEPOSTHOCTH. YpaBHEHHE
HIpenunrepa. CranuoHapHoe  ypaBHEHHE
Hlpenunrepa,  CTallMOHApHBIE  COCTOSHMS.
Yactuua B OZHOMEPHOUN MpPSIMOYTOJHHON sIME.
[IpoxokaeHne YacTHIBI HAam U 10X OapbepoMm.
Tlapmonndeckuii ocrusatop. CraTHCTHYECKOE
ONHCAaHWE KBAaHTOBOH CHCTEMBI, Pa3IHYMsL
MEXITY KBaHTOMEXaHHYECKOI u
CTaTUCTUYECKON BEpPOATHOCTAMU. bBO30HBI U
(hepMHUOHBIL. OyHKIMH CTaTUCTUYIECKOTO
pacnpenenenus bosze-DiHiureiina u Depmu-
Jupaxka.

OK-5,
IIK-5,
1IK-14

Dusuxa amoma u s0pa

0,75

Atom
yaca)

(0,25

Yactuna B chepryeckd CHMMETPUYHOM IIOJIE.
BonoponononoOHbie aToMbl. DHEpreTHYecKue
YPOBHHU. IMoTeHmanst BO30YKICHUS,
noHn3anmi.  CHeKTpbl  BOAOPOIOMOJO0HBIX
aromoB. IIpocTpaHCTBEHHOE paclpeieneHne
JNIEKTPOHOB B aTtome Bomopoma. Crpykrypa
JNIEKTPOHHBIX yPOBHEH B CIIOKHBIX aTOMaXx.
Tumsl CBsI3M 2JIEKTPOHOB B aTomax. [IpuHImm
ITaynu. Ilepuoguueckasi cucreMa XMMHYECKHX
JJIEMEHTOB.

OK-5,
1IK-5,
1IK-14

AToMmHOE
STIPO
(0,25 yaca)

CrpoeHue ATOMHBIX snep.
(DEHOMEHOIOTUYECKUE MOJENU sApa: rasonas,
KamenbHas, o00oJoYHas. SInepHBIE peakiuw.
MexaHu3Mbl SIIEPHBIX peaxuuii.
PangnoakTuBHBIE IpeBpalleHUs aTOMHBIX SZEp.
Peakuus sinepHoro neneHus. llemnHast peakuus
neneHus.  Slmepuelii  peaktop.  [Ipobiema
UCTOYHHMKOB 3Hepruu. TepMmosiaepHble peakluu.
OHeprus 3Be3A. YTNpaBlIsieMbl TepMOsIEPHBII
CHHTES.

OK-5,
TIK-5,
IIK-14

DJIeMEHTBI
KBaHTOBOM
3JEKTPOHUKH
(0,25 gaca)

BonHOBBIE (QYHKIUH CTAIIMOHAPHBIX COCTOSHUI.
VYpasuenne lllpemunrepa mnpu — HaTHYAK
Bo3mymieHni. IlepBoe mnpubmDKeHNE TEOpUH
BO3MYIIECHHI. BepositHOCTB nepexoza.
KoaddunmeHTts DitHITeHA JUTSt
MHIyIUPOBAHHBIX IIEPEXOA0B B JIByXYPOBHEBOI
cucreme. Ilpunuun  paboTbl  KBaHTOBOIO
reHepaTtopa. TBepIOTeNnbHbIE U Ta3opa3psIHbIe
sazepsl. Meroasl Tpex ypoHe#. Ilpunoxenus

OK-5,
TIK-5,
IIK-14




KBaHTOBOM JJICKTPOHUKU.

CoepemenHtas 0,25 | CoBpemenna Beectso u nose. AToMHO-MoJeKy/spHoe | OK-5,
o CTpOeHHE  BemecTBa.  ATOMHOE  SIpO.
usuueckasn Kapmuna dusHueckas DNeMEHTapHBIE YaCTHUIBI. B3anMonpespaieHus TIK-5,

yactun. CunpHOE, 3JIeKTpPOMarHuTHoe, ciaaboe 1 TIK-14

mupa KapTHHA .
a (025 TpaBHTALlIOHHOE B3amMozedcTBus. Mepapxus
MHp ' B3auMojelicTBua. Enunas Teopus Marepui.
"aca) @nznueckas kapTHHa MHUpa Kak (uiocogcekas
KaTeropusl.
6. Codepofcauue CeéMUHAPCKUX, NDAKMUYEeCKUx 3aHAMUI — HE
MPEyCMOTPEHO YUYECOHBIM TIAHOM
1. Codepofcauue Jlaﬁopamopublx 3aHAMUIL
Heﬂb IMPOBCACHUS Ha60paT0pHBIX 3aHATUM - OCBOCHHE JICKIIMUOHHOI'O

MaTepuaia, Kacarollerocsi OCHOBHBIX TEM JMCUUIUIMHBI, a TaKXe MNpuoOpeTeHue
CTYJ€HTaMH HAaBBIKOB pabOThl ¢ MpudbopamMu U 00OpydOBaHUEM (PU3NUECKON
7a00paTOpuM, HABBIKOB HCIIOJIB30BAHUS  PA3IUYHBIX METOJUK  (PU3NYECKHUX
U3MEPEHUI 1 00pa0OTKHU MOJIYy4aeMbIX IKCIIEPUMEHTATbHBIX JaHHBIX.

JlaGopatopHbie pabOThl MPOBOASTCA B MOMEIICHUSIX Y4YEOHBIX JabopaTopuii
kapeaper (A-110, [A-112, J-117). B mnepBom cemecTpe Y4YeOHBIM IUTAHOM
IpeyCMOTPEHO 8 YacoB Ha MPOBEJIEHUE JIAOOPATOPHBIX padOT, BO BTOPOM — 8 4acoB.
Ha BbinmosiHeHnue u caady oAHoM paboTel maercs 3,6 yaca. B mepBoMm u BO BTOpOM
CeMecTpax CTYJEHThI JOJKHBI BBIIOJIHUTD 10 2 1a00paTOpHbIE PaOOTHI.

Ne | Paznen Yac Tema Kpatkoe conep:xanue dopmupye
AU CHHUTITHHBI bl Mbl€
n/ NPAKTHYECKOI0
KOMIIeTEeH
" 3aHATHUA, 107001
JadopaTopHoro
NMPaKTUKyMa
1 Duszuueckue 2 M3mepeHue JTMHEHHBIX O3HaKOMUTHCS c YCTPOMCTBOM OK-5,
0CHOBbI pa3MepoB ONTUMETPOM | ropu3oHTanbHOro onrumerpa MKIT,
MexaHuKu HKT'. MIPOBECTU U3MEpEeHue TOJILUHBI TIK-5,
VYueOHast naboparopusi | aTFOMHHUEBOM ¢donbru " TR-14
kapenpsl ¢usuku J[- | CTaTHCTHYECKYIO 00paboTKy
110.C Ppe3yJIbTaTOB MPSIMOTO U3MEPEHUSI.
HCTIONb30BaHUEM
CIEHAIBHOTO
000pyI0BaHHS.
N3yuenue 3aKOHOB DKCIIEpUMEHTAIIbHO TPOBEPUTH BTOPOU
JUHAMHKH u 3aKOH HproTona u YpaBHECHUA
KUHEMaTHKN PaBHOYCKOPEHHOTO  MPSIMOJHMHEHHOTO
HOCTYNaTeIbHOTO JIBIDKEHHSI.
JBHKCHHUA HA MalIUuHE
ATByna.
VYuebHas nabopaTopus
kadenpsr pmuku -
110.C
HCTIONIb30BaHUEM
CIEHAITBEHOTO
000pyIOBaHHSI.
N3yuenune Ha npumepe [BumXKEHMS MasTHUKA
BpallaTeIbHOrO Ob6epbeka u3y4aercs JMHAMHKA
JABHKCHUA TBEPAOIO BpamaTeJIbHOI0  ABWIXKCHHUA  TBEPAOIO
Tena. Tena. OcymiecTBiseTcs
SKCIIepHMEHTAIbHAS IIpOBEpKa




VYuebHas nabopatopus
kadpenpel usuku [l-
110.C

OCHOBHOT'O 3aKOHa BpalaTeJabHOIro
JABUKCHUA.

HCIOJIL30BaHUEM
CIEIHAIBEHOTO
000pyIOBaHHUSI.
OrmpenencHue O3HaKOMUTHECST C SIBICHHEM Yyaapa Ha
K03 GHUIIEHTOB IpUMepe CoyJapeHus IOABEIICHHBIX Ha
BOCCTaHOBIICHUS u | HuTH  mapos. [IpoBepuTh  3aKOH

BPEMEHH COYIapeHUs
YIPYTHX LIApOB.
YuebHas mabopatopus
kadenpsl ¢msuxku -
110.C

COXpaHCHWs HUMIyJbca (KOJIHYECTBA
JBIDKCHHS) U OTNPEACTUTH KOIDPHUIIHESHT
BOCCTaHOBJICHHS SHEPTHH NIPH yAape, He
SBJIAIOMUMCS  a0COJIOTHO — YIIPYTHM.
OLEHHTH MOTPENIHOCTH B ONPEAeIeHHN

HCTIONIb30BaHUEM KO UIeHTa  BOCCTAHOBJICHHUS U
CIEIHAIBEHOTO BPEMEHH COY/IapEHHs YIIPYTHX LIapOB.
000pyIOBaHHUSI.

Cmamucmuyeckas Ormpenenenue cpenHei O3HaKOMUTBCS C Teopuell Merojaa OK-5,

usuxa u JUIMHBL Tpo0era W | OmpeleneHHs cpenHelt JUTHHBI

mepmoounamuka 3¢ $EKTUBHOTO cBoOOHOTO Tpobera, 3PPEKTUBHOTO TIK-5,
JMAMeTpa  MOJICKYJ | JMAMeTpa  MOICKYINbl ~ BO3AYXa 1O | rrreqg
BO37yXa. K03 pUIEeHTY BHYTPEHHETO TPEHUS
Vuebuast naboparopust | (ko3bdurmenty BSI3KOCTH) u
kadeapsl ¢mukm - | dKCIEpHUMEHTAIbHO OIpesIeIUTh
110.C CPEHIO0 JUTHHY CBOOOIHOTO Mpodera u
HCTIOIb30BaHUEM 3pdexTHBHBI  AHAMETp  MOJEKYJIBI
CIIEIHAIBEHOTO BO3/yXa.
000pyIOBaHHSI.
[Monyuenue n | O3HaKOMHTBCS C METOJAMH MOITy4YECHUS
H3MepeHHe BaKyyMa. U u3MepeHus Bakyyma. Omnpenenurs
VYueOHast mabopatopusi | CKOpOCTb  OTKadkH  (HOPBAKyyMHOTO
kadenpsl ¢mukm JI- | Hacoca.
110.C
HCIOJIB30BaHUEM
CIENUaIEHOTO
000pyIOBaHHSI.
Onpenenenue OKCIIEpUMEHTAIBHO OIpeseUTh
OTHOIIICHHUS ornomenne Cp/Cy 111 Bo3myxa H
teroemkocteit Cp/Cy | CpaBHHTH TIOMYYCHHBIC pPE3yJbTAThI C
MeronoM  KiemaHa- | BBIBOJAMM MOJIEKYJISPHO-KHUHETHYECKOM
Je3opma. TEOPUH I'a30B.
YuebHas mabopaTopus
kadenpsl ¢pmuxu -
110.C
HCIIOJIB30BaHHEM
CIEHAIBEHOTO
000pyIOBaHHSI.
Omnpenernenne W3ydeHne TeopuM BS3KOCTH JKHIKOCTH
ko3 duireHTa u onpezeneHne ko3 duireHTa
BSI3KOCTH METOJIOM | BSI3KOCTH IO CKOPOCTH NaJeHHs B He
Crokca. nrapuka (Meton CTokca).
Y4ebHas mabopaTopus
kadenpsl ¢mukum -
110.C
HCIIONIB30BaHHEM
CIEHAIBEHOTO
000pyIOBaHHSI.

Onexmpocmamuka Ornpenenenue N3yunuth (usnueckuit TPUHITAT OK-5,
COIIPOTHUBJICHUA 151 JACUCTBUA U yCTPOUCTBA T'aJIbBAHOMETPaA
YYBCTBUTCJIIbHOCTHU MaFHI/ITO3HCKT‘queCKOﬁ CHCTEMBI. HK—S’
rajipBaHOMETpa OKCIEPUMEHTAJIbHO ~ ONPEAEIHTh  ero TIK-14
MarHHTORJIEKTPUIECKO CONPOTHBJICHHE U YyBCTBUTEIHHOCTb.

W CHCTEMBI.

VYuebHast maboparopus
kadenpsl pmukm -
117.

C  wucmonb30BaHHEM
CIENUATBEHOTO
000pyIOBaHHSI.




B3aumoneiictue O3HaKOMHUTBCS €  MOAEIUPOBAHHUEM

NMEKTPUIECKHX 3NEKTPUIECKOTO nosns TOYEYHBIX

3apsI0B HCTOYHUKOB; 9KCTIEPUMEHTAIIBHO

VYuebHas mabopatopus | NMOATBEPAUTH TEOPETUYECKIE

kadeapsl ¢m3uku JI- | 3aKOHOMEPHOCTH AJs 3JIEKTPUYECKOTO

117. 0TS TOUYEUHOI'0 3apsiza u

C  uCIOJB30BaHHEM | JNEKTPHYIECKOTO JIATIONS;

CIEIHAIBEHOTO IKCIIEPIMEHTAIILHO OIIpEe/IeNUTh

000pyIOBaHUSL. BEJIMYHMHY JIEKTPUIECKOH TIOCTOSHHOM.
Dnexmpuyeckutl I'pagyupoBka W3y4nuTh KOHKpETHBIE SIBJICHUSI B cCliae OK-5,
MoK TEPMODJIEMEHTA. IBYX pa3HBIX MeTauioB. McciemoBath

VYuebHas maboparopusi | 3aBUCHMOCTh TEePMOTOKA g | 1IK-5,

kadenpsl ¢usuku - | TepMolIeMeHTe OT  TeMNEPATYPl | rrr- 14

117.
C HCIIOJIb30BaHUEM

ropsiuero  Crmas INpH  TOCTOSHHOM
TeMIIEpaType XO0JIOJHOIO CIasl.

CIENUAIBEHOTO

000pyIOBaHHSI.

V3yuenue Mmeroza | O3HaKOMHUTBCS c METO/I0M
KOMIICHCALUN U | KOMIICHCALlMM HANpsHKCHUH M M3MEPUTH
npumeHenue ero i | OJIC smemenra.

H3MEpeHHS MaJbIX

UIEKTPOABIDKYIINX

CHIL

VYuebHas nmaboparopus
kapenpsl Qusuku [I-
117.

C  ucmonb30BaHHEM

CIEIHAIBEHOTO

000pyI0BaHHSI.

N3mepenue ManbiX | M3yunTh  KOMIIEHCAlUOHHBIH  METO.]
OJC ¢ noMoIbko u3mepenus DJC.

NOTEHIIMOMETpa

IIOCTOSTHHOTO TOKa
VYuebHas maboparopus
kadpenpsl usuku [l-
117.

C  ucnosib30BaHUEM
CMENHATEHOTO
000pyI0BaHHS.

Castue aHOIHOIT
XapaKTePUCTUKU
JIBY3JIEKTPOIHOM
JIAMITBL.

YuebHas mabopaTopus
kadenpsl ¢usuku [I-
117.

C  ucnosib30BaHUEM

HccnenoBaTs BOJIbT-aMIIEPHBIE
XapaKTEePUCTUKU BaKyyMHOTO AHOJA.

CIELUATBEHOTO
000pyIOBaHHSI.

Uzyuenue paboTtel | M3yunth  sBIEHHMS B KOHTakTe
TIOJTYIPOBOTHUKOBBIX 3NIEKTPOHHOTO u JIBIPOYHOTO
BBINPSIMUTENICH. MOJYIPOBOAHUKOB  (p-N mepexon).

Y4ebHas mabopaTopus
kadenpsl ¢pmukm -
117.

C  ucronp30BaHHEM

IMocTpouTh SKCIEPUMEHTANBHYIO BOJIBT-
aMIIepHYIO XapaKTePHCTHKY
MOTYTIPOBOXHUKOBOTO BBITIPSIMUTEIS.

CIEHAIBEHOTO

000pyIOBaHHSI.

H3zyyenue O3HaKOMHUTBCSI C 30HHOH Teopuei
3aBUCHMOCTH TBEPJOTO Tena. Omnpenenuts
CONPOTHUBICHHUS TeMIIepaTypHBIi KOG GHUIHEHT
METaJlIOB U | CONPOTHBIICHWS MeOu W  IIHUPHHY
HOJIYTIPOBOJHUKOB OT 3alpEeIeHHON 30HBI MOJIYIPOBOJHUKA.
TeMIepaTyphl. OO6paboTaTh pe3ynbTaThl  M3MEPEHHS

VYuebHast maboparopus
kadenpsl pmuxm -
117.

C  wucmonb30BaHHEM
CMeNUaIBEHOTO

MerogoM MHK na 5BM.




000pyIOBaHHSI.

N3yuenne W3yunte  mpuHUMIT — JEHCTBUS U
KEHOTPOHHOTO pUMEHEHHE KEHOTPOHHOTO
BBIIPSIMATEIIS. BBIIIPSIMUTEIIS.

VYuebHas nmabopaTopus

kadenpsl ¢msuxku -

117.

C  ucnonb3oBaHHEM

CHENUAIBHOTO

000pyIOBaHHUSI.

Wzyuenue pabotel | M3yunth MPUHLHUIT neiictBus
3JIEKTPOHHOTO 9NIEKTPOHHOTO ocImuiorpaga u  ero
ocruiorpaga. IIPaKTUYECKOE IPUMEHEHUE.

VYuebHas maboparopus

kadenpsl ¢msuxku -
117.

C HCIIOJIb30BaHUEM

CHEeNUaIFHOTO
000pyIOBaHHSI.

N3yuenue CBOMCTB W3yunts  3aBUCUMOCTb ~ MarHUTHOU
(eppoMarHeTHKoB. MPOHULIAEMOCTH (beppOMarHuTHOTO
Cusitue NeTIM | BELIECTBA OT TEMIIEPATyphl, ONPEICIUTh
TUCTEpE3Hca. ero Touky Kropu. OsHakomMuTbCS C
VuebHast taboparopusi | METOJOM IIOJIYYSHHUS METIN THCTepe3nca
kapenpsl ¢usuku - | m OIpeesIeHUs OCHOBHBIX
117. XapaKTEPHCTHK (eppoMarHuTHOTO
C  ucroib30BaHMEM | BEIUECTBA.

CHEeNUAIEHOTO

000pyI0BaHHSI.

Omnpexenenne O3HaKOMJIEHHE C OJHHM H3 METOIOB
TOPU30HTAIBHOU W3y4YeHUs MATHUTHBIX MOJEH W OIJHUM
COCTaBIISTIOIIEH u3 METOJI0B OTIpe/IeNIeHUs
MarHUTHOT'O Mol | TOPU3OHTAIBLHOMN coCTaBIIAIOIIEH
3emin. WHAYKLIMHA MarHuTHOrO Moy 3emiiu ¢

VYuebHas nmaboparopus
kadpenpsl usuku [l-
117.

C  ucnosib30BaHUEM

MTOMOIIBIO TAHTEHC — OYCCOJIA.

CIEeNUAIEHOTO
000pyI0BaHHS.

Maznumnoe noune MopnenupoBanue u O3HaKOMHUT CTY/IEHTOB c OK-5,
HU3Y4YEeHHE  JIBHXKCHHS HCIOJIB30BaHUEM OBM JUISt
3apsDKEHHBIX YaCTHIl B | MOJEIMPOBAHUS (uzngecKux TIK-5,
3JIEKTPOCTaTUYECKOM TPOLECCOB M MCCNENIOBAHMS UX TP | rrre 14

nojie ¢  IOMOIIBIO
3BM.
KomnsrotepHslii kinace
kadenpsl ¢uzuku JI-
106.

C  ucnosib30BaHUEM
K.

Pa3IUYHBIX TapaMeTpax.

N3ydyenue naBHKEHUS
3apsHKEHHBIX YacTHI] B
HCKYCCTBEHHOM
NEKTPUIECKOM  TIOJIe
U B T'paBUTAlUOHHOM
none 3emnu -
onpeneseHue
OTHOILLIECHUA 3apsja K
Macce HEM3BECTHOTO
sIpa 1o ero
TPaeKTOPHU B Kamepe
Bunscona.
KomnerorepHslif kiacc
kadenpsr ¢usnku /-
106.

C  ucIoJab30BaHHEM
K.

O3HaKOMUTH CTYAEHTOB c
ucnons3oBanue DBM g ompeneneHus
napaMeTpoB (HU3NIECKOro Iporuecca 1o
€ro BUILY.

MarauTtHoe 1oJie

O3HaKOMUTBCS C MOJCIIMPOBAHUEM




VYuebHas nabopatopus
kadpenpel usuku [l-
117.

C  HCHoJbp30BaHHEM

MarHUTHOTO  IOJSI  OT  PAa3IMYHBIX
HCTOYHHKOB; 3KCTIIEPHUMEHTAIBHO
MOATBEPAUTh  3aKOHOMEPHOCTH  IUIS
MarHUTHOTO TIOJII MpPSIMOTO TOKa U

CHEeNUaIFHOTO KpPYroBOIO BHUTKa (KOHTypa) C TOKOM;
000pyI0BaHUSL. 9KCIIEPUMEHTAJIBHO OIIpEe/IeIUTh
BEJIMYMHY MarHUTHON NIOCTOSIHHOM.

Boanoeas onmuxa OrmpeneneHne  MajbIx N3yuuts OJIUH u3 OK-5,
pasHocTeil HUHTEPHEPOMETPHUIECKUX METOJIOB,
NoKazartenei MO3BOJISIIOIINX PETHCTPUPOBATH MAJIbIe TIK-5,
TIPEIOMIICHUS Pa3HOCTH IOKa3aTesIel NPEeIOMIICHHS. [IK-14
HHTEPPEPOMETPOM
Urpe-1.

VYuebHas mabopatopus
kadenpsl usuku [I-
112.

C  ucnonb30BaHHEM

CIEIHAIBEHOTO
000pyIOBaHHUSI.

Uzydyenne  umcrorsl | O3HAKOMHTBCS C HNPUHIUIIOM JEHCTBUS
00paboTKH uaTepdepomerpa JluHHMKA W ero
MIOBEPXHOCTU C | TMpUMEHEHHWeM ISl KOHTPOIS UYHCTOTHI
TTOMOTIBIO 00paboTKH MMOBEPXHOCTEH
uHTephepomerpa METaJUTHYECKNX H3EIIHH.

JIuHHMKa.

VY4ebHas mabopaTopus
kapenpsl ¢usuku [I-
112.

C  ucnosnb30BaHUEM
CIIEIHAIBEHOTO
000pyIOBaHHSI.

OrmpenienieHne  JIIMHBI
BOJHBI C HOMOILIBIO
I paKIIMOHHOM
PpEeLIeTKH.

VY4ebHas mabopaTopus
kadenpsl ¢msuku -
112.

C  HCnoJbp30BaHHEM

W3yunte  sBieHMe  qudpaknun B
napajulelbHbIX JIydax Ha IpocTeiIen
IUPPaKIHOHHON pereTke u
OIIPENENUTh HEU3BECTHBIE AJIHMHBI BOJH
CIEKTPANbHBIX JINHUHI U Pa3pemaroniyio
CHOCOOHOCTB PEIICTKH.

CIEHAIBEHOTO
000pyIOBaHHSI.

Ornpenenenue W3yuuts  SBJIEHHWE  €CTECTBEHHOIO
KOHIICHTPaLUH BpallleHUs]  IUIOCKOCTH  IOJISIPH3AIMN
pactBOpa caxapa | cBeTa M METOAWKY  HM3MEpeHHs
TIOJISIPUMETPOM. HEHM3BECTHOM KOHIEHTPAIIMU PacTBOpa

YuebHas mabopaTopus
kadenpsl ¢pmuxum -
112.

C  HChoJbp30BaHHEM
CIEHATHEHOTO
000pyI0BaHHS.

caxapa noJsapuMeTpoM.

MaruauTtHoe BpalieHue
TUIOCKOCTH
nonsipusarmu (3phext
Dapanes).

VYuebHas nmaboparopus
kadenpsr ¢usnku /-
112.

C  wucmosip30BaHUEM

I/ISy‘-{I/ITL SIBJICHUEC MarHuTHOT'O
BpaIICHU MIIOCKOCTH MOJIAPU3AIINH.

CIIeIUATEHOTO
000py10BaHUsL.

W3ydenne BHYTpeHHHX | M3yuuTh  siBIeHHE  WHTepQepeHIHN
HaIpsHKeHHH B | THOJSPU30BaHHBIX Jydeil; 03HAKOMHUTHCS
TBEPJIBIX Tedax | ¢ MeroAaMu «(DOTOYNPYrocTH» H €ro

ONTHYECKHM METOJIOM.
VYuebHas naboparopus
kadenpbl uszukn JI-
112.

C UCTIOJIb30BAHUEM

MIPAaKTUYCCKUM IIPUMEHCHUEM.




CIIENHATEHOTO
000pyIOBaHHSI.

Hccnenosanue
TIOTJIOIICHUS u
OTpaKCHHs CBETa IIPU
TIOMOIIN
YHUBEPCAIBLHOTO
¢dotomeTpa.

VYuebHas maboparopus
kadenpsl ¢usuku [I-
112.

C  wucmonp30BaHHEM

O3HaKOMHUTBHCS C OOLIMMHU IPUHLUIAMHU
¢doromerpun. [TonydnuTh CrIEKTPaNbHYIO
XapaKTEePHUCTHKY o0pasia.

CIENUATBEHOTO
000pyIOBaHHSI.

8. Camocmoamenvrasn paboma daxanaepa (183 uacos)

Ne Tembl, BBIHOCHMBbIE HA Yacol ®opma CPC dopmHpyeMble
n/n CaMOCTOSITEIbHYIO PadoTy KOMIIeTeHIIH U
1 Kunemartuka JIBUKCHUS 75 ITogroroBka K TabOpaTOPHBIM OK-5,
o paboram u opopmIieHHE OTYETa, TIK-5
MAaTCpHaAJIbHOU TOYKH. pacuer u odopmiienue !
KOHTPOJIBHO# paboThl 1IK-14
2 I[I/IHaMI/IKa JIBUKCHUS 75 ITogroroBka K TabOpaTOPHBIM OK-5,
o padoram u odopmiIeHHE OTYETA, TIK-5
MAaTCpHaAJIbHOU TOYKH. pacuer u oopmiieHme !
KOHTPOJIBHO# paboThl TIK-14
3 KuaeMaTuka " TMHAMHKA 8,5 IoxroroBka K 1a0OPaTOPHBIM OK-5,
paboram 1 ohopmIIeHHE OTYETA, TIK-5
BpallaTeJIbHOTO JABUKCHUA H pacuer u  odopmieHHe 1K 1’4
aOCOJIFOTHO TBEPJIOTO TEIA. KOHTPONbHOH paboThl
4 3aKOH COXpaHCHUE YHEPTUU 7,5 Ioxroroeka x naboparopusM | OK-5,
padoram 1 oopmiIeHHE OTYETA, TIK-5
pacuer u opopmieHne !
KOHTPOJIBHO# paboThl TIK-14
S I'apmonunueckue KoineOanuss u | 8,5 Ionroroska x naboparopusiM | OK-5,
paboram 1 ohopmIIeHHE OTUETA, TIK-5
BOJIHBI. pacuer u odopmiienne !
KOHTPOJIbHOHN paboThI TIK-14
6 OCHOBBI TEPMOIMHAMHKH. 75 IMogroroBka K 1Ta0OpaTOPHBIM OK-5,
padoram 1 oopmieHHE OTUeTa, TIK-5
pacuer u opopmieHue !
KOHTPOJIBHOM paboThl TIK-14
7 Pacnpeneneane MaxkcBemna u | 7.9 Ionrotoska K naboparopusiM | OK-5,
pabotam 1 0opMIIEHHE OTUETA, TIK-5
Bonemana. pacuer " opopmieHre !
KOHTPOJIbHOMN paboThI TIK-14
8 3Hepm o 75 IMogroroBka K TabOpaTOPHBIM OK-5,
pabotam 1 0opMIIEHHE OTUETA, TIK-5
QJICKTPOCTAaTUYCCKOT'O I10JIA. pacuer " opopmieHue !
KOHTPOJIBHOM paboThl 1IK-14
9 TToCTOSSHHBIHM TOK. 75 IMoxgroroBka K TabOpaTOPHBIM OK-5,
padoram 1 oopmiIeHHE OTUETA, TIK-5
pacuer " opopmieHHe !
KOHTPOJIBHOM paboThl TIK-14
10 HpaBI/I Ta Knpxroq)a. 7,5 IoaroToBka Kk mabopaTOpHBIM OK-5,
pabotam 1 oopMIIEHHE OTUETA, TIK-5
pacuer u opopmieHre !
KOHTPOJIbHOMN pabOoThI 1IK-14
11 3akon buo-Casapa-Jlamnaca. 7,5 Toxrotosxa x naboparoprem | OK-5,
pabdoram 1 oopmIIeHHE OTUETA, TIK-5
pacuer u opopmieHre !
KOHTPOJIBHOM paboThl TIK-14
12 I[BI/I)KGHI/IC 3apsza B 7,5 IoaroToBka Kk 1abopaTOpPHBIM OK-5,
pabotam 1 oopMIIEHHE OTYETA, TIK-5
QJICKTPUYECKOM M MAarHuTHOM pacuer u oopmiteHre !
mnoJe KOHTPOJIBHOM paboThI 1IK-14
13 MargeTuku 75 IToxroroBka k 1a0OPATOPHBIM OK-5,
) paGotam u oopmienue otueta, | rrpeg
pacuer u opopmieHue !
KOHTPOJIBHOM paboThl TIK-14
14 3aKoH 3 HeKTpOMaFHHTHOﬁ 8,5 IoaroToBka Kk 1abopaTOpPHBIM OK-5,
paboTam 1 0OpMIICHHE OTUETA,




WHTYKIAH pacyer U oopmiienue [TIK-5,

) KOHTPOJIBHO# paboThI TIK-14
15 BoaHoBas onTHKA. 7,5 INogroroBka K mTabOpaTOPHBIM OK-5,
pabotam 1 0popMIIEHHE OTUYETA, TIK-5
pacyer u oopmireHIEe !

KOHTPOJIBHO# paboThI 1IK-14
16 Termwtosoe U3JIyYCHHE. 75 IoaroToBka K 1a0OpaTOPHBIM OK-5,
paboram 1 opopmIIeHHE OTUETA, TIK-5
pacuer u opopmieHre !

KOHTPOJIBHO# paboThl TIK-14
17 DOTOHBI U (bOHOHbI. 7,5 INogroroBka K mTabOpaTOPHBIM OK-5,
pabotam 1 opopMIIEHHE OTUYETA, TIK-5
pacuer u opopmieHre !

KOHTPOJIBHO# paboThI 1IK-14
18 dusuka aroma. 75 IoaroToBka Kk 11a0OpaTOPHBIM OK-5,
paboram 1 opopmIIeHHE OTUETA, TIK-5
pacder u oopmireHIEe !

KOHTPOJIBHO# paboThl TIK-14
19 KBauThl. 7,5 INogroroBka K mTabOpaTOPHBIM OK-5,
paboram 1 opopmIIeHHE OTUETA, TIK-5
pacuer u opopmiieHre !

KOHTPOJIBHO# paboThl 1IK-14
20 CDOTOB(b(i)CKT 7,5 IoaroToBka Kk 1aboOpaTOpHBIM OK-5,
’ paGotam u oopmierue otieta, | rrreg
pacuer u opopmeHne !

KOHTPOJIBHO# paboThl TIK-14
21 BoJiHOBBIE CBOICTBA YaCTHLL. 7,5 Ilororoska K naboparopusiM | OK-5,
paboram 1 opopmIIeHHE OTUETA, TIK-5
pacuer u opopmiieHre !

KOHTPOJIbHOHN paboThI 1IK-14
22 HIICPHI)IC peakuuun. 8,5 IToaroroBka K JaGOPaTOPHBIM OK-5,
padoram u oopmieHHE OTYETA, TIK-5
pacuer u opopmiieHue !

KOHTPOJIBHO# paboThl TIK-14
23 CHeKTpaJ'IBHBIﬁ AHATH3. 7,5 IoaroToBka Kk 1aboOpaTOpHBIM OK-5,
paboram 1 ohopmIIeHHE OTUETA, TIK-5
pacuer u oopmireHIe !

KOHTPOJIbHOHN paboThI 1IK-14
24 KocMmuyeckoe U3JTyYCHHE. 6,5 ITogroroBka K TabOpaTOPHBIM OK-5,
paboram 1 opopmIIeHHE OTYETA, TIK-5
pacuer u opopmieHue !

KOHTPOJIBHO# paboThl 1IK-14

9. cho.awoeauuepeﬁmunzoeoﬁ CUCmembl OUeHKu 3HAHUIL.

Onenka 3HaHMI oOyuaroluxcsi NPOU3BOAUTCS Ha ocHoBaHUU «llomokeHus o
OaJIIbHO-PEUTUHIOBOM CHCTEME OLICHKHM 3HAaHUM CTYJICHTOB U 00ECIICUCHUSI KauecTBa
ydyeOHOro mpouecca» yrBepxkaeHHoro pemenueM YMK Vuyenoro coera ®I'BOY
BIIO «KHUTY», npotokoi Nel2 ot 24 oktsi6ps 2011r.

CornacHo «lIlonoxeHuto» peUTHHT GOPMUPYETCS U3 JABYX OCHOBHBIX YaCTEH:
nepBasi 4acTh — TEKYIIUNA PEUTHHT, KOTOPBIM orleHuBaeTcs B Oaax (ot 36 go 60
0aJIoB), MOJYYEHHBIX B TEUEHUE CECCHUHU, BTOpas 4acTh — Oasuibl, MOJyYE€HHbIE Ha
3a4eTe (3aIuTa KOHTPOJIbHOU paboThl) (0T 24 mo 40 6amioB) uim Sk3aMene (0T 24 10
40 GanoB).

[lepBas wyacth ¢opmupyeTcs U3 CIEAYIOIUX KOMIIOHEHTOB — cJaya

KOHTPOJIbHOM paboTs! (0T 16 mo 24 6annos), mitoc gabopatopubie padboTsl (oT 20 10



36 OamioB). CTymeHTH, HE CAaBIIME IIPOMEXKYTOUHBIE KOHTPOJIbHBIC TOYKH
(koHTpoONBHAs pabora + sabopartopHbie pPabOTHI), 33 ATOT BUA JEATCIHLHOCTH
MOJTy4aloT HOJIb OAJIOB.

[Ipu ompeneneHun o0O0IIeH PEHTHHTOBOW OIEHKH, TMOJyYEHHBIE Oaslibl
CYMMHPYIOTCS M SBJISIIOTCS OMNPENCISIONUMUA TpU  (OPMUPOBAHUU  OIICHKH,
IIPOCTABIIIEMON B 3K3aMEHAI[MOHHBIE BEIOMOCTH U B 3a4E€THYIO KHUKKY CTYJIEHTa I10
CEAYIOIEMY aJTOPUTMY: «OTIUYHO» — OT 87 1m0 100 GannoB, «xopomio» — ot 73 A0
86 0amioB, «yAOBICTBOPUTEILHO» — OT 60 10 72 6aJIIOB, «HEYAOBICTBOPUTEIHHOY —

meHnee 60 0aJuIoB.

Ouenounvie cpeocmea Kon-60 Min, éannoe Max, oannoe
1 cemecmp

Jlabopamopnasn paboma 2 20 36
Konumponvnas paboma 1 16 24
3awguma KOHmMpOIbHOU 24 40
pabomul

Hmozo: 60 100
2 cemecmp

Jlabopamopnasa paboma 1 20 36
Koumponwvnas paboma 1 16 24
IK3amen 24 40
Hmozo: 60 100

10. Ouenounvie cpeocmea 011 meKyuie20 KOHMPOIA YCNEBAEMOCHIU,
NPOMENHCYMOYUHOU ammecmayuu no UMo2am 0C60eHUA OUCYUNTUHbL

Oyenounvie cpedcmea 01 NPOBEOeHUs: MeKyujeco KOHMpOJis YCnesaemocmu,
NPOMENCYMOYHOU ammecmayuy 00yYyarowuxcs U umoz2080u (20cy0apcmeeHHouU
Umo2060u) ammecmayuu pa3padamvl8alOmcs. CO2NACHO NonodxceHuto o Donoax
OYEHOYHbIX CPeoCcms, paccMampusaromcs KAk COCMAHAs yacms  paboueti
nPOCPaAMMbL U OPOPMAAIOMCA OMOETbHBIM OOKYMEHMOM.



Hugpopmayuonno-memoouueckoe ooecneuenue OUCUUNIUHBL

11.1 Ocnoenasn rumepamypa

[Ipyu m3zyyenun aucuuiuiuHbl «Du3KkKa» B Ka4yeCTBE OCHOBHBIX HCTOYHUKOB
uH(pOpMAaIUU PEKOMEHIYETCSl UCIIOJIb30BaTh CIEIYIOUIYIO JIUTEPATYPY:

OcHOBHbIE HCTOYHUKH MHPOPMAIIHU

KoJsm4yecTBO 3K3eMILISIPOB

1. Kapmamuukos H.II. ®usuka. HaTeHET-
TECTUPOBAaHUE  0a30BBIX  3HAHUK:  ydeOHOE
nocobue / H.I1. Kanamnaukos, H.M. KoxxeBHHKOB.
- CII6.: Jlans, 2010. — 150 c.

158 k3. B YHUIL]

2. HuxepoB B.A. ®usuka. CoBpeMEHHBIH KypcC:
VYyeonuk/ B.A.Hukepos Jlamkos u K, 2012r. 452
c.

9BbC «Kuuradoug»
http://www.knigafund/ru/com/books/199164
Joctyn u3 m1000W TOYKM HMHTEpPHETAa IOCIIe
peructpanuu IP-anpecop KHUTY.

3. Hukepos B.A. ®usuka s By30B: MexaHuka
u MOJIEKYJIIpHas buzuka: YyeOHuk/
B.A.Hukepos [lamkoB u K, 2012r. 136 c.

9BC «Kuuradonm»
http://www.knigafund/ru/com/books/198970
Hoctyn u3 mo0ol TOYKM HMHTEpHETa IMOcCIie
peructpanuu IP-agpecop KHUTY.

4, AnemkeBud B.A. DekTpoMarHeTusm.
duzmariour 2014, 404 c.

9BbC «Kuuradonm»
http://www.knigafund/ru/com/books/207617
Hoctyn u3 mo0ol TOYKM HMHTEpHETa IMOCIe
peructpanuu IP-agpecop KHUTY.

5. Crapoctuna, U.A. Kpatkuii kypc ¢huszuku
uist  6akanaBpoB [DJEKTpOHHBINA  pecypc]
yuebnoe mocobue / M.A. Crapocruna, E.B.
bypnosa, P.C. CanbmanoB ; Ka3an. Hau. uccien.
TexHoJ. YH-T. — Kazans : U3g-80 KHUTY, 2016
— 364 c. — ISBN 978-5-7882-2035-2.

Ectp B 2b YHUIL] KHUTY:
http://ft.kstu.ru/ft/Starostina-
Kratkii_kurs_fiziki_dlya bakalavrov.pdf.
Hoctyn ¢ IP agpecoB KHUTY. 61 »sk3. B

YHUIL] KHUTY.

6. Crapoctuna, M.A. Kpatkuii kypc obuieit
¢u3uxku / Crapoctuna M.A. — Moscow
Uznatenscteo KHUTY, 2014 .— Kpartkuit kypc
oOmieil  ¢u3uku [DNEeKTpoHHBIH  pecypc]
yuebHoe nocobue / M.A. Crapoctuna. - Kazans :
W3parenasctBo KHUTY, 2014. — ISBN 978-5-
7882-1691-1.

OBC Koucynprant cryaenra. Jloctynm u3
JT000W TOYKM MHTEpPHETA IOCJE PETUCTpalun
¢ IP-agpecos KHUTY. 70 »sk3. B YHUIL
KHUTY. Ects B Db  YHUI[ KHUTY:
http://www.studentlibrary.ru/book/ISBN97857
88216911.html

11.2 J/lonoanumenvuas aumepamypa

B kauectBe JOITIOJIHUTCIBHBIX HNCTOYHHKOB I/IH(bOpMa]_II/II/I PCKOMCHAOYCTCA

UCITIOJIB30BAaTh CJENYIOLIYIO JIUTEPATypy:

JlonoJIHUTE/IbHbIE HCTOYHUKH HH(POPMALMHU

KoumnuecTBo 3Kk3eMILIsIpoOB

1. Tpopumosa T.M. ®usmka. CrnpaBOUHUK C
npumepamu penieHus 3agad. M.: FOpair. 2010.
447 c.

1 k3. B YHULL KHUTY

2. JlabopaTopHbIii NPAaKTUKYM IO AUCLUILIMHE
«Pu3nka» C KOMIIBIOTEPHBIMH  MOJEISIMHU:
VYuebnoe mocodue / A.X.AbapaxmaHoBa U p;
Kazan. roc. Texnon. yu-1. Kazans, 2005. 88 c.

40 »x3. Kad. «Duzuxm» KHUTY
J1-106 — KOMITBIOTEPHBII KI1acc

3. Tpodumora T.U. dusmka. CrnpaBoyHHK C
npuMmepamu pemieHus 3aaad. M.: FOpaiit. 2010.
447 c.

1 k3. B YHUL] KHUTY



http://www.knigafund/ru/com/books/199164
http://www.knigafund/ru/com/books/198970
http://www.knigafund/ru/com/books/207617
http://ruslan.kstu.ru/cgi/zgate.exe?ACTION=follow&SESSION_ID=3188&TERM=%D0%A1%D1%82%D0%B0%D1%80%D0%BE%D1%81%D1%82%D0%B8%D0%BD%D0%B0,%20%D0%98.%D0%90.%5B1,1004,4,101%5D&LANG=rus
http://ft.kstu.ru/ft/Starostina-Kratkii_kurs_fiziki_dlya_bakalavrov.pdf
http://ft.kstu.ru/ft/Starostina-Kratkii_kurs_fiziki_dlya_bakalavrov.pdf
http://ruslan.kstu.ru/cgi/zgate.exe?ACTION=follow&SESSION_ID=528&TERM=%D0%A1%D1%82%D0%B0%D1%80%D0%BE%D1%81%D1%82%D0%B8%D0%BD%D0%B0,%20%D0%98.%D0%90.%5B1,1004,4,101%5D&LANG=rus

11.3 Inekmponnsie ucmoYHUKU UHPOpMayuu

[Ipyu wu3ydyeHun pucuUIUIMHBL «DU3KKa» HCMOJB30BAHUE DJICKTPOHHBIX
HMCTOYHUKOB UH(POPMAIIUHU:

I.  UyiikoBa AWM. ®usuxa. Musnueckde OCHOBbI MeXaHHKH. Mouexy/sipHas
Gu3HKa W TEPMOJMHAMHKA. DNEKTPOCTATHKA. IMocrosinnbiii ToK: MeTtoauyeckue
VKA3aHUS M NpAaKTHUECKWe YKA3aHMA K KOHTPOJILHBIM padoTaM [DneKkTpoHHBIH

pecype] / AM. Uyiikosa u gp. 2016r. 120 c¢. — pexHM HOCTyna:
http://www.kstu.ru/1leveltest.jsp?idparent=1817.
2. Uyiikosa A.W. ®n3uka. KOHCNEKT JIEKIHMHA ¢ OpUMEpPaMH pEIeHns 3a1ad U

KOHTPOJBHBIME PAtOTaMH IO paszjenam «iekrpoMarseTusM. BonHoBas onTuka.
JNeMEHTHl aTOMHOM (JM3MKM M KBAHTOBOW MEXaHHKH»: MCTOIMYECKUE YKa3allMi.
[Dnextponusii pecype] / AW, Uyiikosa u ap. 2016r. 108 ¢. — pexum ocryna: .
hup:/www.kstu.ru/1leveltest.jsp?idparent=1817.

3. Dnexrponsas dubnuorexka YIIHI| KHUTY — peskum noctyna: http//ft.kstu.ru/t/.
4. DBC «Jlauw» — Pexxum pocryna: hitp://e.lanbook.com/books/

5. OBC  «Yuupepcaiabiias  Oubauvoreka  OHIAWH»  —  PEKHM  JoCTyna:
https://biblioclub.ru.

CEIEPA TR HOE VOCY2A? SABEUNOE SOINTTHOE |

CoriacoBano:

3aB.cexTopom OKV® Ycombuesa U.H.




12. Mamepuanvno-mexnuueckoe obecneuenue OUCYUNIUHDBL (MOOY5)
MaTtepuaibHO-TEXHHUECKOE 00eCIIeUeHHE TUCIUIIITUHBI BKIIOYAET:
. IlepconanbHpie komnproTepbl — 11 mrT.,

. Ocumwtorpadser M3013, C1-5, C1-117/1 — 9 wir.,

. Moct nocrosgaaoro toka MO-47 — 1 .,

. 'eneparop curnanoB HU3ko4acToTHbIN ['3-34 — 2 miT.,
. YHUBepcanpHbIi MOHOXpOMaTOp YM-2 - 2 mit.,

. Cnexrpometpsr CJIII — 2 miT.,

. Pedpakromerp UPD-464 — 3 .,

. U3mepurenp KoHTakTHBIA ropu3oHTanbHbid KT — 2 mT.
. AMIIepMETpBI, BOJIBTMETPHI — 24 MIT.

10. Crombl — 35 miT.,

11. IIpoekrop — 1 wr.,

12. NuTepakTBHAs nOCKa — | mT.

O© 00N Ol b WP

13. Oopazosamenvhuvle mexnoaouu
B cootBerctBun ¢ ®I'OC mo nampasnenuto 19.03.02 «IIpoaykThl nmuTaHus M3
PACTUTEIBHOI0 CBHIPbSI» yYEOHBIM IJJAHOM MPEAYCMOTPEHO 3aHITHH B
WHTEPaKTUBHOU (hopme B oObeMe 6 4acos.

TeMaruka 3aHATHS Jlexuuu, yac. JlabopaTopHbIe 3aHATHS,

yac.
dusnueckKre OCHOBBI MEXAHUKHU 0,5 0,5
Craructudeckas pu3uka U TepMOIUHAMUKA 0,5 0,5
DNEKTPUIECKHIA TOK 0,5 0,5
MarsuTtHoe 1oiie 0,5 0,5
BosHOBas ontrka 0,5 0,5
®du3nka aToma U sjapa 0,5 0,5

Hroro 3 3




Pa6ouast nporpamma no aucuminze «

I

npoduIs

__B1B.7

JIucer nepeyreepaaenns paGoyeii nporpaMmsl

dusuka

(Haumerosanue oucyuniunot)

Ilo nanpasnenuio 19.03.02 «IIpOAYKTHI IATAHKUS W3 PACTHTEILHOIO ChIPbS»
(wucpp)
/mporpamMMBl/CIie a3 i/ HalpaBIeHHOCTH

OpOMITEHEIX NIPOU3BOJICTB Y BUHONEeHe/ TexHomorus XpaHEHUsT U nepepaboTKu

»

(Hazsanue)

«TexHomorus

CBIPbS»

s Habopa oby4arommxcs 2019 rona

TIepecMOTPEHa Ha 3acelaHuH Kadeaphl

GU3UKK

(naumenoeanue kagedpui)

No Jara Hanuune Hanmuyue [Toamuce [Tonmuce [Moamuce
/Il | TiepeyTBEpXKAEHHsS | M3MEHEHHMI | M3MEeHEeHHit pazpabor- 3aBEIYIOLIEro | HayalbHHUKa
PIT (mporoxon B CITHCKE yuka PI1 Kadenpoit YMIQ
3ace11aHmI yareparypsl | Kysuna H.A. | Hedemsen E.C. | Kuraesa JILA.
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