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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

3AE
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[porpammy muctmIuHb paspadorai(a)(u): goueHt, K.H. ['aBpunioB A.I'. (Kadenpa pagnosnekrponnku, Beicimas mkona
KnOeppU3MYECKUX CHCTEM U MPHUKJIaJHOMN 31eKTpoHuKH), Alexander.Gavrilov@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-1 CIIOCOOHOCTBIO MOHUMATD TIPUHIIUIIBL pAOOTHI M METO/Ibl SKCIUTyaTallui COBPEMEHHOM

PAIMO3IEKTPOHHOM M ONTHYECKOM armapatypsl ¥ 000py10BaHHs

TIK-2 CIIOCOOHOCTBIO UCIIOB30BaTh OCHOBHBIE METOIBI PAHO(U3NICCKUX U3MEPEHUT

OO6yyarnmuiics, OCBOUBIINI JUCHUTUTAHY (MOJIYJIb):
IoyokeH 3HATh:

- (pusmKy TpoIIecCOB B 00J1aCTH CBEPXIPOBOAMMOCTH MATEPUAJIOB, TPAKTUYECKOH NPUMEHUMOCTH MOBEPXHOCTHBIX
AKYCTUYECKUX BOJIH, NPUOOPOB C JMHAMUYECKUM OTPULIATENbHBIM COTPOTUBIICHUEM;

-TIPYHLIMITB paOOTHI M METO/BI SKCIUTyaTallii COBPEMEHHON paJro3JIeKTPOHHON armaparypsl 1 000pyIOBaHuUs

JoKeH yMeTh:

- CaMOCTOSITENIBHO UCIIONIB30BaTh OMOIMOrpauecKie UCTOYHUKY NH(POPMALMK IIPY BHIIIOJIHEHUH CAMOCTOSITEIbHON
paboThl U U1 HanvcaHus pedepara 1 Ipe3eHTalyy Mo

TeMaM, U3y4aeMbIM B UUTAEMOM KYpCe JICKLIH;

- YICTIOJIb30BaTh OCHOBHBIE METOABI PAANO(DU3NIECKUX U3MEPEHHUH, ONpe/ieIATh TOYHOCTh U3MEPEHUH 1 IPOU3BONUTD
OLIEHKY TIOTPEIIHOCTEN

JloJkeH BlageTh:

MH()OPMAIMOHHOKOMMYHHKAIIMOHHBIMH TEXHOJIOTHSMH IS PacYeTa OCHOBHBIX ITapaMETPOB 3JIEKTPOHHBIX IPHOOPOB,
OLICHMBATh 00JIACTH PUMEHEHHU ST

MIpUOOPOB Pa3IMYHbIX TUIIOB;

-HaBbIKaMH HCIIOJIb30BAHUSA CTAHAAPTHBIX METOANK U3MEPEHUS; METOAAMH ONITUMU3ALINN I/ISMCpCHI/Iﬁ B COOTBETCTBUHU C
TIOCTAaBJICHHBIMHU 3aJavYaMu.

JlokeH IeMOHCTPUPOBATh CIIOCOOHOCTb M TOTOBHOCTb!

K OBJIJICHHIO Oa30BBIMU 3HAHUAMHM B 00JIACTH MAaTEMAaTUKU M €CTECTBEHHBIX HAYK, UX UCIIOJIb30BAHUIO B TTPOhECCUOHATBHOM
nesrrenbHocTH(OITK-1);

- IOHUMATh MPUHIIUITBL PAGOTHl M METObI SKCILTyATAIIMM COBPEMEHHO! PATHOIEKTPOHHON M ONTHYECKO| anmaparyphbl 1
obopynoBanus(I1K-1)

2. MecTo nucuumiuabl (MoayJas) B ctpykrype OIIOII BO

HanHas qucrmIuivHa (MOAyJib) BKodeHa B paszaen "B1.B.JIB.05.01 ducuumiunsl (MORyM)" OCHOBHOM MpohecCHOHANBHOI
o6pasosarenbHol nporpammsl 03.03.03 "Paguodusuka (MHpopMalmoHHble poliecchl M Kuoepdu3nyeckre cuctemsl)” u
OTHOCHTCS K JUCLMIUIMHAM 1o BeIGopy yactu OITOIT BO, dopmupyemoii yuacTHUKaMU 00pa30BaTeIbHBIX OTHOLICHUI.

OcBauBaerca Ha 4 Kypce B 7 ceMecTpe.

3. O0beM qucHUIIIHHBI (MO/IYJisI) B 3aY€THBIX €IHHHUIAX ¢ YKa3aHHEeM KOJINY€eCTBA YaCOB, BblIeJIEHHbIX HA
KOHTAKTHYIO PadoTy 00yJaomuxcsi ¢ mpenojapareJemM (Mo BHAaM y4eOHbIX 3aHSTHII) 1 HA CAaMOCTOSATENLHYIO
padoty obyuarommxcs

OO6m1ast TPyIOEMKOCTh AUCIMIUTMHBI COCTaBIIsAeT 3 3a4eTHHIX (bie) enuHuIl(bl) Ha 108 daca(oB).
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KonrtaktHas padora - 52 yaca(oB), B TOM 4HCIIe JIeKITUH - 18 yaca(oB), mpakTudeckue 3aHATUsA - 0 yaca(oB), 1a00paTOpHBIE
padoTh! - 34 yaca(oB), KOHTPOJIb CAMOCTOSITETbHON padoThl - 0 yaca(oB).

CamocrositesibHast pabota - 56 daca(oB).

KouTposnsb (3auét / ax3amen) - 0 yaca(oB).

dopma MpomMeRyTOYHOTO KOHTPOJIS JUCIUIUIMHBL: 3a9eT B 7 ceMecTpe.

4. Conep:xaHue AUCHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHneM 0TBeJeHHOro Ha
HHUX KOJHYECTBA aKaJA€MHYE€CKUX YaCOB U BUI0B y'—lGﬁHI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PaGOThI O AU CHHUILIHHE (MO/IYJIIO)

Buapl 1 yackl KOHTAaKTHOI pa6oThl, Camo-
UX TPYA0E€MKOCTh (B 4acax) CTOSI-
N Paszjennl iucuunumnet / Ce- Ulexuun,Texuun{IIpakru-[[Ipakru-Jlagopa-Iadopa- TeJb-
MoayJist MECTP| Bcero | B 3JI. | YeCKHE | YeCKHe | TOPHbIE |TOpHbIEe| Hasd
¢opme BansaTHs,| B 3J. |[padoThL| B3I pa-
Bcero | popme | Bcero | cpopme | Oora
Tema 1. HuskoremneparypHas
1. [cBepxuposomamocts. Makpockorueckast 7 > 0 0 0 > 0 4
" |KorepeHTHOCTh CBEPXIPOBOASIIEIO COCTOSHHS
7 Tema 2. CtaiiMoHapHbBIN U HeCTAIIMOHAPHBIT 7 0 0 0 0 2 0 4
acpdexTs [Ixxo3edcona
3 Tema 3. BoicokodacToTHbIE 3(P(EKTHI B 7 > 0 0 0 > 0 4
K03e(pCcOHOBCKMX KOHTakTax (JK)
4. ;F[?(Ma 4. BivsHue MarHUTHOTO I10JIs1 Ha CBOMCTBA 7 0 0 0 0 2 0 4
Tema 5. CBepXIpOBOIAIINN KBAHTOBHIN
> untepdepomerp (CKBU]) 7 2 0 0 0 2 0 4
Tema 6. MarautomeTp - (pIyKCMETp Ha OCHOBE
6. CKBH/la 7 0 0 0 0 2 0 4
Tema 7. Ilpumenenne CKBUJIoB B kauecTse
7. |naTuynuKoB (PU3MUECKUX BEJIMUUH 7 2 0 0 0 2 0 4
Tema 8. Kpuotponsl. IlepecnieKTHBB IpUMEHEHHUS
8. |IK B BBIUMCIMTEILHON TEXHUKE 7 0 0 0 0 2 0 4
Tema 9. Tunsl ¥ XapaKTEpUCTUKY YIIPYTUX BOJH B
TBEpJIBIX TeJax. PacnpocTpaHeHue MoBepXHOCTHBIX
9. akycruuyeckux BoiiH (ITAB) 7 2 B 0 0 2 0 4
10. Tema 10. AKyCTO3JIEKTPOHHBIE YCTPOWCTBA 7 0 0 0 0 4 0 4
11 Tema 11. BzaumoneiicTBre 3J1EKTPOHOB € 7 2 0 0 0 2 0 4
AKyCTUYECKUMH KOJIEOaHUSIMA
12. Tema 12. [TonsaTHE OTpUIIATENFHON TPOBOJUMOCTH 7 0 0 0 0 4 0 4
1 CONPOTHBIICHUS
13. Tema 13. I[I/IOJILIUC S- 06pa3HOii BOJTb-aMIIepHOM 7 2 0 0 0 2 0 2
XapaKTepUCTUKON
Tema 14. OyHKIIMOHANBHBIE YCTPOICTBA HA OCHOBE
14. [06beMHOr0 OTpHULIATETLHOTO COMTPOTUBIICHUS 7 2 0 0 0 2 0 2
15. Tema 15. TyHHebHbIE JUOAB U IMObI ['aHHA 7 2 0 0 0 0 0 2
Tema 16. YcrpoiicTBa Iuist COrJIacOBaHHOM
16. |purpTpanuy, ciekTpoananmm3aTopsl Ha [TAB 7 0 0 0 0 2 0 2
l1Toro 18 0 0 0 34 0 56
DAEKTPOHHBH
Crpanuua 4 u3 12. (B0 YHP[ B EPCHTET



ITporpamma mucnuruiunsl "Pagnodusnyeckue usmepenus "; 03.03.03 "Paguodusuka”.

4.2 Cogep:kanne qUCIUATLIHHBI (MO TyJIs1)

Tema 1. HuzkoTemMneparypHas CBepXnpoBoAuMocTh. Makpockonnyeckasi KOrepeHTHOCTh CBEPXIPOBOASIIET0
COCTOSTHUS

OTKpBITHE CBEPXIIPOBOAUMOCTH. Y IeJIbHOE COIIPOTUBJIEHUE METAJLIOB, IUIIEKTPUKOB MPH MOHIKEHUH Temnepatypsl. Huskue
TeMIIepaTypbl. KUAKUI a30T U requid. Kputnueckas temnepatypa. dddexr Melicuepa. Toku u nons B
cBepxmnpoBoaHukax.MneansHelil quamarsetusM. TeroemkocTs. Kpurnueckuii Tok. Teopus

I'un36ypra?Jlanmay. Makpockonuyeckast KOrepeHTHOCTh CBePXIIPOBOJISIIETO COCTOSTHUSA. TyHHETbHBIN 3(pheKT.

Tema 2. CTanuoHapHbIii 1 HecTanMoHAPHBIN 3 dekThl [I7)k03edcona

Cranuonapusiii 3¢ dekt [Jxozedcona. Kanroas unrepdepennus. Hecranponapusiii addext Jxozedcona.
TyHHeMpoBaHKUE KYMEPOBCKUX Map MPH IeKTpruYecKoM Hanpspkenun. Hecrarmonaphsiii agdekt Ixo3edcona B
(pyHmameHTabHBIX (hU3MUecKuX FKcrepuMeHTax. Kontaktel [Ixo3edcona. TyHHeMpoBaHUe KyIEPOBCKUX Map Mpy
3JIEKTPUYECKOM HATIPSIKCHUM.

Tema 3. BoicokouacToTHble 3 eKThl B A:k03ed coHOBCKIX KOHTaKTaXx (/1K)

[Nonyyenue axk03e(cOHOBCKUX MepexoJoB. BonbT-aMnepHas XapakTepuUCTHKA J1K03e(hCOHOBCKOTO MePeXoa.
Caepxnposoanuki I u II poga.Kputnyeckoe maraurHoe nosie Hk.Hecraumonapnsiii acgext [Ixo3edcona B
(pyHIamMeHTaIbHBIX (PU3NYECKUX FKcniepuMeHTax. CeepxmpoBoasamuii kBanToBbli nHTEphepomeTp (CKBUL). CKBUIH B
MeaulHe, (pusnke U 1eeKTOCKONUK. DTAJIO0H BOJIbTA.

Tema 4. BiussHue MarauTHOro moJist Ha ceolcrea JIK

S¢ddexT KBaHTOBAHMSI MArHUTHOTO ITOTOKA. AHAJIOTHSI C KBAHTOBaHKEM opouT B atrome bopa. Bonbr-amnepHast
XapaKkTepHuCTHKa AK03e(pCOHOBCKOro nepexona. BiusHue MarHUTHOro noJist Ha cBoiicTa K. ®@yH1aMeHTaIbHOE COOTHOILIEHNE
Ixo3zedcona. Kyneposckue napsl u ctatucTrika boze-DitHimnTelrina. Yacrora axko3edcoHOBCKOM reHepanuu. CTyneHbKU
ITamupo.

Tema 5. CBepxnpoBoasimuii kBanToBbli HHTep hepomeTp (CKBU)

O01me cBeieHHs 0 MarHUTOMeTpax. VMI3MepuTe i MarHUTHOTO NMOTOKa (BeOepMeTpbl, WK (DITIOKCMETphI). YyBCTBUTEILHOCTS,
paspeliaoniasi CriocoOOHOCTh- TJIaBHBIE TApAMETPbl MArHUTOMETpA. (TpeJicKazaHue 3emiieTpsiceHui). CBEepXIIPOBOAHUKOBBIC
KBaHTOBbIe MHTepepoMeTphl. Ha rmpakTrke HauboJbllee paclpocTpaHeHne CKBUIbI TIOJIyYMIN B MeJULMHE, (DUBUKE U
Je(PeKTOCKOTHUHU.

Tema 6. MarauromeTp - paykcmerp Ha ocHoBe CKBH /la

Caepxnpooasumii kBanToBbli HHTEpdepomerp (CKBUT). CKBU bl B MeauiHe, pusuKe U Ae(peKTOCKONNU. DTaI0H
BOJIbTA.

B FeO(bI/IBI/IKC C IOMOIIBIO CKBUA-MArHUTOMETPOB MOKHO BECTH I'€OJIOTMYCCKYIO PA3BEAKY C CaMOJIE€Ta WX CITYTHHKA, U3y4aTb
TAKHC aKTUBHBIC ITPOLICCCHI B 3CMIIC, KaK U3BEPKCHUSA BYJIKAHOB, IPECKA3bIBATb 3EMJICTPACCHUS.

Tema 7. llpumenenne CKBUIoB B kauecTBe JaTYNKOB (PU3HYECKUX BeJTUINH

HpI/IMGHGHI/IC : B I'e0JIOruu, 1rmpu rnorcKe mnoJIE3HbIX UCKOIMAEMBIX, B apXCOJIOIMHU, MPU apXCOJIOTMYCCKUX PACKOIIKAX, B
aCTpO(i)I/BI/IKG, py UCCIeN0BaHUN Op6I/IT]>I IUIAHET, B HABUI'allMK1 Ha MOPE, KOCMOCE U aBUallMU, B OHOJIOTAN U MEIUIUHE, B
cericmosiorun. Ha MPAKTHUKE HauOOoJIbIIIee PacCipoCTpaHEHUE CKBU/IbI ITOJTYINUIA B MEJULINHE, (I)I/I3I/IK€ u Ileq)CKTOCKOHI/II/I.

Tema 8. Kpuotponnl. [lepecnexkTubl npumeHnenus JIK B BbIUNCANTEILHON TeXHUKE

Kpuotponsl. ITepecniektuBbl npumenenust K B BeiuncaurenbHoit Texuuke Kpuorponsl. [lepecnextussl npumenenust K B
BBIUMCIIUTENbHON TexHruKe KpruoTpoH ? nepekimovareibHblil KpUOreHHbIH 31eMeHT. KOoHCTpyKLIMs, napaMeTpbl, IPUHIIUIT
JercTBrs KpHoTpoHa. CBepXITpoBosnii Kimod. CBOMCTBA KPUOTPOHA: OBICTPOAIEICTBIE, HAIEKHOCTh, MaJble FabapUTHI.
BrruncimtensHble ycTpoiicTBa Ha 6a3e KPHOTPOHA. Y CTpOCTBa Ha 6a3e MarHUTO-yIPaBJIsSieMbIX KOHTAKTOB CO
CBEPXIIPOBOASIIEH 0OMOTKOM BO3OY KIEHUSI.

Tema 9. Tunsl 1 XapakTepPUCTHKH YIPYrUX BOJH B TBepPIbIX Tejaax. PacnpocTpaneHnne moBepXHO CTHBIX
akyctuueckux BoJH (ITAB)

Kone6anus. BomHbl. AMmmTya, yactora KojaeOaH!id YacTHI] Cpe/ibl, AJMHA BOJIHBI, (pa30Bast ¥ TPYIIOBask CKOPOCTH BOJIHBI. .
VYnpyrue BosHBL B TBEpABIX Tesax. [IpopobHble 1 nonepeunsie BoaHbL. HopmanbeHblie BoHbL. dudpakiusa BorH. OTpaxeHue U
npenomienre ynpyrux BogH. AKYCTUYECKHME ITOBEPXHOCTHBIE BOJIHbBI B ITbE3O3JIEKTPUYECKNX
KPUCTAJIJIAX

Tema 10. AKycTO3JIeKTPOHHbIE YCTPOIiCTBa

Crnioco6s! Bo30ykneHns [IAB B be3031eKTprueckoii miacTuie. AKycroanekTpuueckuil adexr. MexaHnsm
aKyCTO3JIEKTPOHHOI'O B3aUMOJEUCTBUS. AKYCTOJIEKTPOHHbBIE YCTPOICTBA - JIMHUU 3aJIePAKKH, (PUIBTPBL, FEHEPATOPH,
YCWJINTENH, KOMIIPECCOPBI, KOHBOJIbEPhl. AKYCTO3/1eKTPOHHBIN ycunuTesb Ha [TAB. ITbe30anexTpudeckuii 3¢pQexT.
ITpon3BoacTBO NMbe3031eMeHTOB. [IprMeHeHne Mbe30KepaMUKH.

Tema 11. BzanmoaeiicTBHe 3J1eKTPOHOB ¢ aKyCTHYeCKUMH K0J1€0aHuAMHI

AKYCTO2JIEKTPOHHMKA - pa3pen akyCTUKH, Ha CTBIKE aKYCTUKHU TBEPJOTO Tesa, (PU3UKU MOJYIPOBOJIHUKOB 1
PaaMO3IEKTPOHUKH. DJIEMEHThI aKyCTOJIEKTPOHUKHU: BCTPEYHO-IITHIPEBOM NpeoOpaszoBareiib [IAB; Metammmueckas
OTpaxkalolias peleTka; CucTeMa OTpaXalolMX KaHaBOK. BeTpeuHo-IThIpheBOH MpeoOpa3oBatesib. AKYCTOJIEKTPOHHOE
B3aUMOJIEHCTBHE.

Tema 12. [ToHsiTHE OTPUIIATETHHOI NPOBOJUMOCTH H CONP O THUBJIEHUS

3AE
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HeraTtponuka. 9To HarpaBjieHUE IEKTPOHUKU CBSI3aHHO C TEOpUEN U MPAKTUKOW CO3[aHUSA U IPUMEHEHHS HETaTPOHOB -
3JIEKTPOHHBIX PUOOPOB, UMEIOLIMX B ONPEEIEHHOM PEXMME OTpUIaTeSIbHOE 3HaUeHNEe OCHOBHOTO JH(phepeHIIaibHOTO
napaMeTpa (OTpULATENbHBIX aKTUBHOTO COIPOTUBIIEHHUsI, EMKOCTH M MHAYKTUBHOCTH) O000meHHast KiaccupuKanus
HeraTpoHoB. OTpunarensHoe quddepeHnnaIbHoe CONPOTUBIEHNE, OTpULIATeIbHAS IPOBOJAUMOCTS. BosbT-aMnepHas
xapaxkTepucTuka N-Tuma u S-tuna.

Tema 13. {uoapl ¢ S- 00pa3HOil BOJIbL-aMIIEPHOI XapaKTePUCTUKOM

[pubopsi ¢ S- 0Opa3HOi BosbTaMIIEPHOH XapakTepucTukoi.[lepsslii S-niprbop- kpucraauH. [IByx6a3oBsiil auoa. JlaBuHHbIE
TPaH3UCTOPHI, ¥ JJABUHHO-VHXEKLIMOHHbIE MOJIyITPOBOAHUKOBBIE Anoabl. Helipuctopsl. TeTprctopsl. HkKEKIIMOHHO-NIPOIETHBIE
JMOJBL. S-TIpUOOPH! UMEIOT 10 KpaiHel Mepe 2 yCTOWYMBBIX COCTOSIHUS. DTO MO3BOJISIET CO3AaBaTh HA UX OCHOBE HEHPHUCTOPHI,
IIpeJCTaBIIA0IIIEe COOON NEKTPOHHYIO MOJE/ b OKOHYAaHN HEPBHO! KJIETKH - aKCOHA.

Tema 14. (I)yHKI(PIOHaJl])Hble yCTpOﬁCTBa Ha 0CHOBE 00bEMHOI0 OTpUIATEJbHOI0 CONPOTUBJICHUA
O6H_[a${ I/IHq)OpMaLII/IH O TUPUCTOPAX. OcCHOBHBIE napamMeTpbl THPUCTOPOB:
- aMIUIMTYJia IIOBTOPAIOIIETrOCs UMITYJIbCHOI'O HAIIPSAKEHU A, KOTOPOE MPUKJIAABIBAIOT K 3daKPBITOMY TUPHUCTOPY, B;

- IUIATEJBHOCTD BKJIIOYEHHUS, T.€. TAKOW OTPE30K BPEMEHH, 32 KOTOPHIA TUPUCTOP MEPEXOAUT B OTKPHITOE COCTOSTHUE TTOJT
JeHCTBUEM HMITYJIbCa TOKA, POTEKAIOIIETO 10 YIPABJISIIIEMY SIeKTPOLLY, MC;

- KpUTHYECKast CKOPOCTh HAPACTaHUS HANPSDKEHUS Ha 3aKPHITOM TUPUCTOPE, T.€. 3HAUSHNE TAKOH MaKCUMAaIbHOH CKOPOCTH
HapacTaHWsI HAaIIPsDKEHHsI, KOTOpoe He TIPUBEAET K OoTnMpanuio Tupucropa, dU / dt;

- Hamps)KeHUE BKJIIOYEHUS, T.€. TAKOE HANIPSIKEHHE, IPUIOKEHHOE K JUHUCTOPY, P KOTOPOM OH MEPEXOAUT B OTKPBITOE
cocrosiHue, B;

- HaTIpsKEHUE MEPEKITIOUEHHUs], T.€. IPUIOKEHHOE K TUPUCTOPY HANPSKEHUE BO BpeMs NepeKioueHus, B.
Tupucropsl. Junucropsl. TpuHucTOphl. 3anupaembie THPUCTOPEL. CUMUCTOPHL. POTOTHPUCTOPHI.
Tema 15. TyHneJbHbIe JUOAbI B 0L I'anHa

TynuenbHbA 3¢ pexT. [IprHIMI paboThl TYHHEIBHOTO qU0a. BonbT-amrepHas XapakTeprCTUKa TYHHEIBHBIX THO/IOB.
CraTtuyecKkue napamMeTpbl TYHHENbHBIX Juo10B. DddekT ['anHa. ekt I'aHHa sABIEHNE - reHepalii BHICOKOYACTOTHBIX
KOJIEOaHHIi SJIEKTPUUECKOro TOKA j B MOIYNPOBOJHUKE. Y cTporcTBo nuona ['anHa. [lomennas Teopus. N-oOpa3Has
BOJIbT-aMIIEPHAs XapaKTepUCTHKA Juoja ['aHHa.

Tema 16. YcrpoiicTBa AJ15 corjiacopaHHoll (huabTpanum, cnekrpoasajaunsaropsl Ha ITAB

YcrpoiicTBa i corjiacoBaHHOM (pruTbTpaLu, criekTpoaHanu3aTopsl Ha ITAB. (k.122 UHctutyTa pmsuku). OCHOBHOE
BHUMaHUE yfe/sieTcs AUCIePCUOHHO-BPEMEHHOMY METO/ly aHAJIN3a CIIEKTPOB, PEIN3yeMOMY Ha OCHOBE YCTPOWCTB Ha
HIOBEPXHOCTHBIX aKYCTHYECKHX BoJIHAX. IIpuBOAMTCS onucaHue 1a00paTOPHOM YCTAaHOBKH AJIs MCCIIEA0OBAHUS CIIEKTPa pU
HOMOLIY AMCIIEPCHOHHON JIMHUY 3a/iepkki Ha [IAB Ha OBEpPXHOCTHBIX aKyCTHYECKMX BOJIHAX, HA KOTOPOH CTyJeHTaM
npeasiaraeTcsi CaMOCTOSITEbHO BBITOJTHUTD Psfl IPAKTUYECKUX 3aIaHUH [UIs 3aKPeIUIeHHs] TEOPETUUECKOTro MaTepuara.

5. IlepeyeHb yueOHO-METOUUECKOT0 00€eCIeYeHHA A CAMOCTOSTEJbHOM PadoThl 00yUJalOMUXCs M0
JUCHUNIIHE (MOLYJII0)

CamocrosTesbHas padoTa 00yYaIOIIMXCsl BBIIOIHAETCS MO 33aHUI0 U IPH METOOUYECKOM PYKOBOACTBE MperofaBaTesis, Ho 6e3
€ro HeloCpeACTBeHHOro yyactust. CamocTosiTeNbHast paboTa MOAPa3AeNseTcsl Ha CaMOCTOSTEbHYI0 Pa0oTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYAUTOPHYIO CAMOCTOSTENbHYIO padoTy. CaMocTosTebHAs padoTa 00yYaIOIMXCs BKIIOYAET KaK MOJTHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEIbHBIX TeM (pa3fielioB) JUCUUILIMHEL, TaK U IPOPadOTKY TeM (pa3zielioB), OCBAUBAEMBIX BO
BpeMs ayJUTOPHON paboThl. Bo Bpems camocTosTeIbHON paboThl 00yYaloIyecs YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayYHYIO
¥l CIIPABOYHYIO JINTEPATYPY, BHIIOJIHSIIOT 3a1aHM, HalIpaBJIeHHbIE Ha 3aKpeTieHNe 3HaHUI 1 OTPaOOTKY YMEHHI M HAaBBIKOB,
FOTOBATCS K TEKYLEMY ¥ IPOMEKYTOUYHOMY KOHTPOJIIO IO JUCLIUTIMHE.

Opranuzalys CaMOCTOSITENIbHON padoThl 0OYYaIOIINXCs perJIaMeHTPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMH,
y4eOHO-METOANYECKOH JINTEPaTypOl 1 3IeKTPOHHBIMK 00pa30BaTe/IbHBIMU PECYypCaMu, BKITIOYASI:

INopsnok opraHU3anMK U OCYIIECTBIEHNs 00pa30BaATEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaMMaM BBICIIETO
00pa3oBaHus - MporpaMMam OakajaBpuaTa, porpaMMaM ClelMaIuTeTa, porpaMMaM MarkucTpaTypsl (YTBEPKAEH MPUKa30M
MuHKCTepCTBa HAYKH U BhICIero odpaszoBaHus Poccuiickoii ®eneparviu ot 6 anpesst 2021 roga Ne245)

[Mucemo Munucrepersa obpaszoBanust Poccuiickoit @eneparm Nel4-55-996un/15 ot 27 nosi6pst 2002 r. "O6 akTHBU3AIMI
CaMOCTOSITEJIHOW paOOThI CTY/IEHTOB BHICIIMX Y4eOHbBIX 3aBe/ieHuiT"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHoro yupexaenus "Kazanckuii (ITpuBomkckmin)
(penepaspubIil yHUBEpCUTET"

[paBuia BHyTpeHHETo pacnopsiaka (enepaibHOro rocyJapcTBEHHOr0 aBTOHOMHOIO 00pa30BaTeIbHOTO YUPEKAESHUS BBICIIETO
nipodeccronanbHOro oopazosanus "Kazanckuii (ITpuBomkckuii) enepaibHblii yHUBEpcUTeT"

JlokanpHble HOpMaTHBHBIE aKTHI KazaHckoro (ITpuBosskckoro) deaepaabHOrO yHUBEPCUTETA

6. ®oH/] OLIEHOYHBIX CPE/ICTB M0 JUCIUILIHHE (MOYJII0)
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(DOH)] OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOILyJ'IIO) BKJTIOYAET OLICHOYHBIE MAaTEPpUAJIbl, HAIIPABJICHHLIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHI/IfI, B TOM 4YUCJIE 3HaHPII>i, yMeHI/IfI 1 HaBBIKOB. (DOH)] OLICHOYHBIX CPEJACTB BKIIOYACT OLUEHOYHbIE CPEACTBA TEKYIIETO
KOHTPOJIA U OUEHOYHbIE CPEACTBA HpOMe)KyTO‘IHOﬁ aTTeCTalluu.

B ¢onIe 01IeHOYHBIX CPENICTB COAEPKUTCS CeayoIas HHPOPMaIH:

- COOTBETCTBHME KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHHsI 110 AUCIUITIMHE (MOJIYJIO);

- KpUTepHH OLIEHUBaHUS c(DOPMUPOBAHHOCTH KOMITETEHITHA;

- MeXaHU3M (pOPMHUPOBaHUSI OLIEHKH MO JUCHUILIMHE (MOJIYIIO);

- OMHCaHMe MOpsIIKa IPUMEHEHUS 1 POy PHI OIIEHIUBAHUS TS KKIOTO OLICHOYHOTO CPECTBa;
- KpUTEPHH OLIEHUBAHHUS /ISl K&XKJI0TO OLIEHOYHOT'O CPeJICTBa;

- COACPIKAHMC OLECHOYHBIX CPEACTB, BKJIIOYAA TpC6OBaHI/IH, MMPEABbABIIACMBIC K HeﬁCTBHHM o6y'1a101m/1x05{, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHUA pa3JINYHbIX TUIIOB.

DoHJI OLIEHOUHBIX CpE€ACTB 1O AUCHUIIMHE HAXOUTCA B HpI/II[O)KeHI/II/I 1k nporpamMmmMe JUCHUITTTMHBI (MOIlyIIIO).

7. IlepedeHnb JATEPATYPHI, HEOOXO0JUMOM JJIST O0CBOEHHS N CIUILINHBI (MO TyJIs)

OcBoeHMe JVCIUIUIHBL (MOJLYJIs) TPEAToJIaracT u3yueHne OCHOBHOM 1 JIOTIOJTHUTEIIbHON y4eOHOM nmuTepatypsl. JInteparypa
MOXeT ObITh JOCTYITHA 0OYYalONIMMCS B OTHOM 3 BYX BAPUAHTOB (JIMOO B 0OOMX M3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
npaBoobJIaaaTes sIMu;

- B eyatHoM Bujie - B Hayunoit 6ubimoreke um. H.M. Jlo6aueBckoro. O0yvarolnuecs: HoaydyaoT y4eOHyIo JTUTepaTypy Ha
abOHEeMeHTe MO YMTATeIbcKUM OMJIeTaM B COOTBETCTBHU C NPAaBMJIaMU T10JIb30BaHKs HayuHoi GMOIMOTeKOM.

DIeKTPOHHBIE U3[AHUS AOCTYIHBI AUCTAHLIMOHHO U3 JI00OH TOYKM NPU BBEJCHUN 00YUAIOIIMMCS CBOETO JIOTUHA U [ApoJisl OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCronb30BaHNM MTEYATHBIX U3aHUN OMOIMOTEUHbIN (hOHT
JIOJDKEeH OBbITh YKOMILUIEKTOBAaH UMHU U3 pacuera He Menee 0,5 sk3emiuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOr0 U3 U3JaHUI OCHOBHOM JIUTEpaTyphl 1 He MeHee 0,25 9K3eMIuIsApa JOMOIHUTENBHON JIUTepaTypsl Ha
KQ)XJI0ro 00y4aloLIerocsi U3 4ucia JiMl, OAHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO JUCLUIUINHY.

[lepeueHb OCHOBHOI M OTIOJHUTEIBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMON JIIsI OCBOSHUS JUCIIAIUIMHBL (MOJLYJIs), HAXOAUTCS
B [Ipmnoxenun 2 k paboueii mporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO ITPY U3MEHEHUH yCIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I AMU JIEKTPOHHBIX U3/1aHUH U ITPU U3MEHEHNN KOMIUTeKToBaHus oHoB Hayunoit 6momiorexn KOV,

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MIHTepHET'', HE0OX0AMMBIX IJIsI
OCBOEHHUS JUCIHILINHBI (MO TyJIsT)

I'appunioB A.I'., OpunnnHukoB M.H., OnuBanos B.JI. PagyuosnekTpoHHbIE CUCTEMBI KOHTPOJIS MapaMeTPOB (PIIIOMIOHACHIIIEHHBIX
IIacTOB Y yeOHO-MeToauueckoe nocodue. - Kazans, KOVY. - 2010 . - 92 c1p. -
http://www.kpfu.ru/docs/F2064991677/gavrilov_MNO_odivanov.pdf

HaceipoB A.M., Xpucrogopos A.B. BomHoBbIe miporiecch. YacTts 7. PacipocTpanenye ynpyrux BoJH. Y 4eOHO-METOIMUECKOe
nocobue. - Kazanp, KI'V. - 1998 1. - 55 crp - http://www.kpfu.ru/docs/F1721676252/wp7.pdf

OsuunnukoB M.H., Kymrranosa I'.I"., ['aBpmiioB A.I'. CpencTBa KOHTPOJISI THIPOJUHAMUYECKHUX TTOTOKOB B CKBaKMHHBIX
YCJIOBUSIX M PacueThl (pUIbTPALMOHHBIX NapaMeTpOB IU1acToB. Y4eOHoe rnocobue. Kazanp: KOY. - 2012 -
http://www.kpfu.ru/docs/F1805167370/sredstva_kontrolya_gd_potokov_32.pdf

Xpucrodopos A.B., Abpocumosa 1.C. MHTepdepeHLs TeMIiepaTypHBIX BOJH. Y 4eOHO-MeToandecKoe rnocodue. Kasaus:
KoY. - 2012. - http://www.kpfu.ru/docs/F1362807166/tw_lab_Hristoforov.pdf

9. MeToandecKne yYKa3aHHSA VIS 00yJaIOMIXCs M0 0CBOEHHIO JUCIUIIAHBI (MO/TyJIs)

Bujg pa6or MeToanuyeckue peKOMeHIaliu

JICKIIH .HeKIIPIOHHLIﬁ Marepual yqe6H0r0 Kypca p336I/IT Ha 4aCTH I10 TEMaM. .HCKL[I/II/I U MMPAKTUYCCKUEC 3aHATUA
HEPeAYIOTCA [UIA JIYUIIEro YCBOCHU A MaT€puala. 9TOMy KE IMPUHIUITY TOJYUHEHO BLIIIOJIHEHUE
CaMOCTOATEJIbHOI paGOTLI CTYJACHTOB. HpaKTH‘IeCKI/Ie HaBbIKU CTYJJCHTBI YCBAUBAIOT ITPU BbIITOJTHEHUN
Ha60paT0prIX pa60T. Kamnaﬂ HOBas JICKIUA HAYMHAETCA C YCTHOI'O OITpOCa CTYIEHTOB.

3AE
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Bujg paéor

MeToanuyeckue peKOMeHIalu

J1ab0paToOpHbIE
padoThI

B TeYEHHE CEMECTpa 110 TEMaTHUKe YUTAEMOMOTro Kypca MarkCTpaHT J0JKEH BHIOIHUTD 7 MPaKTUYECKUX
J1a00PaTOPHBIX PadOT:

-Paguoanextponnas anmaparypa Jyisi THIPONPOCITYIIUBAHNS (DIIIOMIOHACHIIIEHHBIX I1J1aCTOB;
-PaguosnexTpoHHas arnmaparypa [uisi CaMOIPOCITYIIMBAHUSI CUCTEMBI ?TUIACT-CKBaKMHA? METOZIOM
BBICOKOYACTOTHBIX (PUIIBTPALIMOHHBIX BOJIH JIaBJICHHS;

- JlaboparopHasi ycTaHOBKa I10 UCCIIEJOBAHUIO SIBJICHUIT TIepeHOca B MOPUCTHIX Cpeslax Ha 6a3e MojyJieil oomero
HasHauenus E-440 u E14-440;

-JIabopaTtopHas ycranoBka "TeMneparypHble BOJIHHI';

-JlabopatopHbie padoTH (3) Ha 6a3e MPOrpaMMUPyEMOro JIorudeckoro Kortposuiepa CPM902-01.

2.K xax/oi n3 7 IpakTUYeCcKHX J1ab0paTOPHBIX padOT HANMCAHBI METOUIECKHE TIOCOOHS

C KpaTKUM COfIepXKaHNeM TEOPETHUYECKUX BOIIPOCOB M XOJIOM MPAKTHUECKOTO BHIIIOJHEHHS paOOTHI.

3. TlonmyyeHue 3a4€Ta 10 BHIIOJIHEHHOM paboTe pa3oUTO Ha JBa FTarna:

- 324€T M0 TEOPETUYECKOH YacTu,

- 3a4€T I10 IIPAKTUKE.

4. JTabopatopHble pabOThI BHITOJIHSIOTCS B TEYEHHE BCETO CEMECTpa 110 Mepe YCBOSHMUsI MaruCTpaHTOM MaTtepuala
YUTaEMOro Kypca.

CaMOCTOsI-
TenbHas paboTa

TeMsl 111 caMOCTOATENBHON PabOTHI CTYJEHTA B TEUEHUH CEMECTpa:

OTKpBITHE CBEPXITPOBOANMOCTH.

Y esnbHOE COMPOTHBIIEHNE METAJUIOB, AUJIEKTPUKOB MPY MOHIKEHUN TeMIiepatypbl. Hu3kue Temneparypsl.
JKuaxwit azot u rermid. Kputndeckas Temmeparypa.

ekt Meiicaepa. Toku 1 Mo B CBEpXIIPOBOAHUKAX. VIeanbHbI AuaMaraeTn3M. TerioeMKoCTb.
Kputnyeckuit Tok.

Teopus ['mu30ypra - Jlanpay.

TyunaenpHbI 3¢ derT. MakpocKkonmieckasi KOrTepeHTHOCTh CBEPXITPOBOSAIIETO COCTOSHHMS.

CranmoHapHbiil apdexT [Ixo3edcoHa.

Hecrarmonapusiii apdext Ixozedcona. Kanropas narepdepenius. TyHHeIMpOBaHUE KYIIEPOBCKUX Map MPH
3JIEKTPUUECKOM HaIPSKEHUU.

Hecrarmonapusiii ekt dxo3edcona B pyHAaMEHTATBHBIX (PU3MUECKHUX SKCIepIMEHTax. KOHTaKTHI
Jxo3edcona.

CeepxnpoBoauuki I u I poma. [Toxyderne 1x03e(hCOHOBCKMX MEPEXOI0B.

CaepxnpoBoasumii kBaHToBbI HHTEpdepomerp (CKBUL). Kpurndeckoe marantaoe nose Hk.

CKBU /s B MeauiwiHe, PU3HKe U Ae(PEKTOCKONHUU. DTAIOH BOJIbTA.

D¢ddekT KBaHTOBAHMSI MATHUTHOTO TIOTOKA. AHAJIOTHSI C KBAHTOBaHKEM OpOUT B atome Bopa.

Crynenbku [lampo. BonbT-amnepHas xapakTeprcTrKa k03e()COHOBCKOTo Nepexoia. BivsHue MarHuTHOro
ronist Ha cBoiictBa [IK. dyHpamenTtansHOe cooTHOIIeHue [[xo3edcoHa.

YacroTta mxo3edcoHOBCKOH reHeparmi. KymepoBckue mapsl v ctaTucTrka bo3e-DUHmTenHa.

OO01pe cBeileHns: 0 MarHUTOMeTpax. M3MepuTen MarHUTHOTO MOTOKa (BeOepMeTphl, WK (DIIIOKCMETPH).
YyBCTBUTEIBHOCTD, pa3peliaionasi ClIoCOOHOCTS - TIaBHBIE MTapaMeTphl MArHUTOMETpa. (IPeACKa3aHuu
3eMJIETPSICEHHIA).

IIpumeHeHNe MarHUTOMETPOB: B T€OJIOTHH, ITPY MTOMCKE MOJIE3HBIX MCKONAEMBIX, B apXEOJIOTUH, TIPH
apXeoJIOTMYECKHX PACKONKaX, B acTpoH3HKe, IPH HCCIIEJOBAHIN OPOUTHI IUTAHET, B HABUTALIMKM HA MOpE,
KOCMOCE U aBHAalluM, B OMOJIOTMY U MEJMIIMHE, B CEHCMOJIOTUH.

Kpuotponst. [lepcnektussl npumeHenus [IK B BerancintensHoi Texanke Kprorponst. [lepcriekTiBb
npumMeHeHus K B BEUmCIUTENHON TeXHUKE. KpHOTPOH - nepeKmovaTeNbHbI KPUOT€HHBIN 3JIeMEHT.
Koncrpykims, mapamMeTpsl, IPAHIMIL IHCTBHA KproTpoHa. CBepxrpoBoasamuil kiod. CBOICTBa KPUOTPOHA!
OBICTpOZIEHCTBHE, HAIEKHOCTD, MaJIble rabapuThl. BerancamTe bHbIe YCTPOiCTBA Ha 6a3e KpUOTpoHa. Y cTpoiicTBa
Ha 6a3e MarHUTO - yNpaBJIsieMbIX KOHTAKTOB CO CBEPXIPOBOISAIIEH OOMOTKOI BO30YXKICHUS.
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Bujg paéor MeToanuyeckue peKOMeHIalu

3auer Bomnpocs! k 3auéry:

. [IpunHa BO3HUKHOBEHHSI CBEPXITPOBOIUMOCTH ?

. OcHOBHBIE CBOIICTBA HUKOTEMIIEPATYPHBIX CBEPXIIPOBOAHUKOB.

. BosbT-amMniepHas xapaktepucTika a1xo3e¢coHOBcKoro koHtakTa (JK).

. Uem omnpepensercsa kpuruueckuii Tok JJK 1 ot yero oH 3aBucur?

. Kak Bimsier BbICOKOUYacTOTHOE 00IIyUeHHe Ha KpUTHueckuil Tok JK?

. INosicHUTB yCTPORCTBO M MPUHIMI PabOTH 3TaoHa BobTa Ha JIK.

. IIpusectu npumMepsl uctosb3oBanus JJK B pagroTEXHIUUECKUX YCTPOUCTBAX.

. Bnugnue marnutHoro noJs Ha coiictBa JIK.

. CBepxnpoBoasmuii kBaHToBbI nHTEpepomeTp (CKBII) nocTtostHHOrO TOKA.
10. Bricokouacroraeiiin CKBUJI.

11. Ucnons3osanne CKBU/IoB 1151 u3MepeHus cl1abbIX MarHUTHBIX TOJIE.

12. IIpusectu npumMepsl uctonab3opanus K 11 n3amepeHus 31eKTpUYECKUX U MAaTHUTHBIX BEJIMUUH.
13. Tunsl yOpyrux BOJIH B TBEPABIX TeJIaX U UX XapaKTEPUCTUKH.

14. PacnpocTpaHeHne NOBEPXHOCTHBIX akycThueckux BosiH (ITAB) B TB. Tenax.
15. CniocoGbI BO30YkIeHUs U AeTekTupoBanus [IAB.

16. Kak opmupyiotcs qunuu 3aaepxku Ha [TAB?

17. ®unbTphl JIEKTPUYECKUX curHayioB Ha ITAB.

18. OOBsICHUT IPUHIMIT pabOTHI CIIEKTPOaHAIM3aTOpa M KOHBOJIbepa Ha [TAB.
19. B 4éM cOCTOUT CYIIHOCTh aKyCTOIEKTPOHHOTO 3pperta?

20. AkycToaneKkTpoHHbIl ycuurens Ha [TAB.

21. PackpbITb CMBICJT TIOHATUSA OTPULIATENILHOI TPOBOAUMOCTH U CONIPOTUBJICHUA .
22. ITpubops! ¢ S - 00pa3HOIl BOJIBT-aMITEPHOM XapaKTePUCTUKOM.

23. IpuHIMI paboThl TyHHENbHBIE U0 1 AMoab! ['aHHa.

24. O6nactb npUMeHeHHs! TPUOOpPOB.

25. YcrpoiicTBa Ha OCHOBE 00BEMHOT'0 OTPHIIATEIBHOTO COTTPOTHUBIICHUS

OO0 JINWN AW~

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHIl, HCIOJb3YEeMbIX IPU OCYIeCTBJIEHHH 00Pa30BaTEJLHOrO Mpomecca
no JUCHHILIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedeHnst 1 HH( OPMAIHOHHBIX CIIPABOYHBIX
cucreM (P HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00Pa30BaTEILHOIO IIPOLiEcca M0 JUCHUILTIHE
(MOZyJTI0), BKJIIOYAS IIepeyeHb MPOrpaMMHOr0 oOecieueHus 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABIICH B
[punoxennu 3 k pabovert mporpaMme TUCITUTUIAHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXO0UMOIT /LISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCHUAILIHHE (MOYJII0)

MarepranbHO-TEXHUUECKOE 00ecrieueHrne 00pa3oBaTeIbHOrO Mpoliecca Mo JUCIHUILTHHE (MOJIYJII0) BKIIIOYAET B ce0s1 CleIyomue
KOMITOHEHTHI:

TTomerteHus UIst CAMOCTOSITEILHON pabOThl 00YYaIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOeIbIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITBIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedyeHueM JOCTyma
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTebHylo cpeny KOV,

VueOHble ayJUTOPUH JIJIsI KOHTAKTHON Pa0oThI C MPernojaBareieM, yKOMILIEKTOBAHHbIE CIICHUATM3UPOBAHHON MeOeIbio (CTOJIbI
U CTYJIbS1).

KomribioTep 1 npuHTep 7151 pacneyaTKy pa3laTOYHbIX MaTEPUATIOB.

12. Cpe,IlCTBa ajantanvm npemnoaaBaHud JUCHUIIVIMHDBI K HOTpeﬁllOCTHM Oﬁy‘lalO].[.ll/lXCﬂ HHBAJUA0B U JIUII C
OrpaHU4Y€HHBIMHA BO3MOKHOCTAMMU 310POBbsA

le/l HeO6XOI[I/IMOCTI/I B O6pa3OBaTeIILHOM Ipouecce MpUuMEHAITCA CIEAYIOINE METOAbI 1 TEXHOJIOTUH, O6H6F‘{alOLLlI/IC
BOCIIpUATUE I/IHq)OpMaL[I/II/I O6y‘{aIOLHI/IMI/ICH HMHBaJIMJaMH U JIMOAMH C OrPaHUYE€HHBIMH BO3MOXKHOCTAMU 310POBbA:

- CO3JIaHKe TEKCTOBOW BEPCHH JII0OOr0 HETEKCTOBOIO KOHTEHTA JUIsl €70 BOZMOXHOTO Pe0Opa3oBaHusI B AJIbTEePHATHBHbIE
(opMmbl, yIOOHbIE JJIs1 Pa3MYHBIX MOJIb30BATEIICH;

- CO3/laHNe KOHTEHTA, KOTOPBIA MOXHO MPEeICTABUTh B Pa3INYHBIX BUAaX O€3 MOTepU JaHHBIX WM CTPYKTYpBI, IPeayCMOTPETh
BO3MOKHOCTh MacIITaOMPOBaHUs TEKCTa M U300pakeHunii 6e3 MOTepH KauecTBa, IPeayCMOTPETh AOCTYIHOCTb YIIPABJICHHS
KOHTEHTOM C KJIaBUATYPBI;

- CO3J]aHKe BO3MOKHOCTEH JUIs 00y4aloMXcsl BOCIPUHUMATh OJHY M TY ke MH(OPMAIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIpUMep,
TaK, YTOOBI JIMIIA C HAPYIICHUSIMH CJTyXa MOTy4Yaad MH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;
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- IPUMEHEHUEC MTPOrpaMMHBLIX CPEICTB, 066CHC’~II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHHfI, CI)OpMI/IpyeMI)IX
HHCHHHHHHOﬁ, 3a CUET AJIbTEPHATHUBHbBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/H71 1 CUMYJIAIIMOHHBIX TeXHOJ’IOFHfI;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30oBaTe/IbHBIX TEXHOJIOIHH IS Iepeiaud HHpOPMAaLY, OpraHu3aLiy pa3InIHbIX (hopM
MHTEPAKTUBHON KOHTAKTHOW paboThl 00yYaloIerocs ¢ rpernojaBaresieM, B TOM Yicie BeOMHAPOB, KOTOPbIE MOTYT OBITh
WCIIOJIb30BAHBI AT TPOBEAEHNSI BUPTYAJIbHBIX JIEKIIMH C BO3MOKHOCTBIO B3aMOJIEHCTBHSI BCEX YIACTHUKOB JUCTAaHLIMOHHOTO
00y4eHus1, IPOBEeJEeHNsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIaMHU 1 3aIlUTHI BHIOJIHEHHBIX PaOoT, IPOBEASHUS TPEHUHIOB,
OpraHM3aLX KOJUIEKTUBHOM paboOThI;

- IPUMEHEHHe TUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH U1l OpraHu3aluy bopM TEKYIIEro ¥ MpoMeKyTOUHOTO
KOHTPOJIS;

- YBEJIMYEHUE TIPOJOJDKUTEBHOCTH CIaui 00YYaIOIIMMCsl HHBIUIOM MJIM JIMLIOM C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbS
¢opm rTpoMe:xyTOUHOH aTTeCTAIMK M0 OTHOLIEHHIO K YCTAHOBJIEHHOW MPOIOKUTEIbHOCTH UX CAAYH:

- IPOOOJIKMUTECIIBHOCTU CAaun 3a4€Ta WM IK3aMeHa, IpoOBOAMMOIO B MMMCbMEHHOU (bOpMe, - He Gonee yem Ha 90 MUHYT;

- MPOOJKUTEIBHOCTY TIOATOTOBKHM 00YYAIOIIerocst K OTBETY Ha 3a4éTe WK 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTY BHICTYIUICHUS 00YYAIOMIEerocs MPH 3aluTe KYpPCOBOM PadOTH - He OoJjiee YeM Ha 15 MUHYT.

Iporpamma cocrapiieHa B cootBeTcTBrM ¢ TpeboBaHussMu PT'OC BO u yue6HbIM tutanoM 1o Harpasienuio 03.03.03
"Panrodusrka” u npodutio noarotropku "VHGopMalMoHHbIE IPoLecchl 1 Kubepdusnieckue cucTeMsl".

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./1B.05.01 Paouoghuzuueckue uzmeperus

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue noarorosku:_ 03.03.03 - Pagnoduszuka
[podunp noxroroskn: MudopManmoHHsle npoliecchl 1 Kubepdu3nieckre CUCTEMb

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcHoBHas JuTepartypa:

1. IManumosa, K. B. ®usuka noxynpoBogHukos : yueonuk / K. B. Illamimoga. - 4-e u3n., crep. - Cankt-IlerepOypr : Jlans,
2022. - 384 c. - ISBN 978-5-8114-0922-8. - Tekcr : anekTpoHHsIi // JIaHb : 31eKTpoHHO-0MOmMoTeuHas cuctema. - URL:
https://e.lanbook.com/book/210524 (nata obpamenus: 15.05.2023). - Pexxum jrocTymna: Uist aBTOpH3. TOJIb30BaTEIIECH.

2. OBunHHMKOB M.H. Yue6Ho-1a60paTOpHBIil KOMILUIEKC MO IPUMEHEHUIO aBTOMATU3UPOBAHHBIX CHCTEM ISl HCCIIEIOBAHMS
SIBJICHUI IepeHOca B IOPHCTHIX cpefax : yueOHo-MeTogudeckoe nocooue / M.H. OBunnnukos, A.I'. T'aBpuiios, A.W. [lepkay,
B.A. Mauesnko. - Kazanb: Kazanckuit en. yH-T, 2017. - 79 c. - Tekcr: anektponHsiil. - URL:

https://repository kpfu.ru/?p_id=156391 (nara obpamienus:: 15.05.2023). - Pesxxum noctyna: 1uist aBTOpU3. IOJb30BATENEH.

3. OBunHHMKOB M. H. PagnosnexkTpoHHbIE CUCTEMBI KOHTPOJIS MapaMeTpoB (hIIOMJOHACHILIEHHBIX TUIACTOB:
y4yeOHo-MeToamyeckoe nocooue / M.H. Opunnnukos, I'.I'. KymraHosa, A.I'. ['aBpuiios, B.JI. OnuBanoB. - Kazanb: Kazan.
yH-T, 2017. - 90 c. - Tekcr: anekTponHsIit. - URL: http://dspace.kpfu.ru/xmlui/handle/net/109515 (nara o6pamenus:
15.05.2023). - Pexxum goctyma: sl aBTOpHU3. IOJb30BaTeNeH.

4. OunnHuKkoB M.H. CpeznctBa KOHTPOJIS THAPOJMHAMUYECKUX ITOTOKOB B CKBAKMHHBIX YCJIOBUSX M PACUEThI
(punbTPALIIOHHBIX TAPAMETPOB ILIACTOB: yueOHO-MeToandeckoe nocodue / M.H. OBunnnukos, I'.I'. KymraHosa, A.T.
I'aBpunos. - Kazans: Kazan. yH-T, 2016. - 96 c. - Tekcr: anexktponssiii. - URL: http://dspace.kpfu.ru/xmlui/handle/net/104596
(nara oopamienus:: 15.05.2023). - Pexxum gocryna: 1uis aBTOPU3. MOJIb30BATENCH.

JomnmoJHUTEILHAS IUTEpATypa:

1. Jle6enes, A. V. ®usuka nosaynpoBogHUKOBBIX pubopoB / A. U. Jlebenes. - Mocksa : DUSMATIINUT, 2008. - 488 c. - ISBN
978-5-9221-0995-6. - Tekcr : ek TpoHHbIH // JIaHb : 31eKTpoHHO-OMbIMOTEeYHas cucTeMa. - URL:
https://e.lanbook.com/book/2244 (nata obpamenust: 15.05.2023). - Pexum gocryna: ajist aBTOpU3. MOJIb30BaTENEH.

2. MaryxuH, B. JI. ®usuka tBepporo tena : yueoHnoe nocodue / B. JI. Maryxun, B. JI. Epmakos. - Cankt-TletepOypr : Jlanb,
2022. - 224 c. - ISBN 978-5-8114-0923-5. - Tekct : aneKTpoHHSI // JIaHb : 31eKTpoHHO-0MOMOoTeuHas cuctema. - URL:
https://e.lanbook.com/book/210305 (nata obpamenus: 15.05.2023). - Pesxxum jocTymna: JUist aBTOpH3. TOJIb30BATEIICH.

3. Xpucrodopor A.B., Abpocumona U.C. MHTepdepeHus TeMnepaTypHbIX BOJIH : y4eOHO-MeToanYeckoe rnocooue / A.B.
Xpucrocopos, N.C. AGpocumosa. - Kazanb: KOV, 2012. -18 c. - Teker: anekrponnsiid. - URL:
http://www.kpfu.ru/docs/F1362807166/tw_lab_Hristoforov.pdf (naTa obpamenus:: 15.05.2023). - Pexum 10cTyna: OTKPBITHIH.

4. Xpucrodopos A.B., JIynes 1.B. BonokoHHo-onTHYeckas cucteMa nepenauu JaHHeix / A.B. Xpucrogopos, 11.B. Jlynes :
y4eOHO-MeToaryeckoe nocobdue. - Kazaup: KOV, 2012 - 29 c. - Teker: anekTponHbiid. - URL:
http://www.kpfu.ru/docs/F15826707/vols_lab_Hristoforov.pdf (zata obparmenus: 15.05.2023). - Pexum goctyna: OTKpHITHIN.

5. HaceipoB A.M., Xpucrocopos A.B. BonHoBsie npouieccsl. YacTs 7. PacripocTpaHeHre ynpyrux BOJH:
yue6HO-MeToandeckoe nocooue. - Kazanb, KI'Y. - 1998. - 55 c. - Tekcr: anektponnsiid. - URL:
http://www.kpfu.ru/docs/F1721676252/wp7.pdf (nata obpamienust: 15.05.2023). - Pexum nocTymna: OTKPHITHINA.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./1B.05.01 Paouoghuzuueckue uzmeperus

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue noarorosku:03.03.03 - Pagnoduszuka
[podunb noxroroskn: MudopManmoHHsle npoliecchl 1 Kubepdu3nieckre CUCTEMb

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
WzpatenscrBa "JlaHp" , JOCTYI K KOTOpOH mpefoctasieH obydaomumMcst. OBC Mznarenscrea "Jlanp" BKIOUaeT B cedst
3JIEKTPOHHBIE BEPCHU KHUT M31aTesbeTBa "JlaHp" ¥ ApYruX BeIyINX N3AaTebCTB YUeOHOM JIMTEpaTyphl, a TaKXKe 3JIEKTPOHHbIE
BEpCUU NEPUOJUYECKUX U3AHUI N0 €CTECTBEHHBIM, TEXHUUECKUM U r'yMaHUTapHbBIM HaykaMm. DbC U3parenscrea "Jlanp"
obecrieunBaeT JOCTYI K HayYHOH, y4eOHOM JIMTepaType U HayYHbIM ePUOINIECKIM M3/IaHUSIM 10 MaKCHMAIbHOMY KOJIMYECTBY
MTpoMIIbHBIX HAITPABJIEHUH C COOMOJEHNEM BCEX aBTOPCKHMX U CMEKHBIX ITPaB.

VuebHO-MeToanYeCcKas IUTepaTypa 1l JaHHON AUCLMIUIMHBI MIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-OMOINOTEYHON CHCTEME
"KoHCyJIbTaHT cTy/ieHTa", JOCTYIT K KOTOPOW MpeAocTaBiieH o0ydaniumMcsi. MHOronpoguibHbIH 00pa30BaTelibHbIi pecypc
"KoHCYJIbTaHT CTy/ieHTa" SIBIISIETCS 3IeKTPOHHOM Oubmoreynoni cucremont (BC), mpelocTaBsonel J0CTyII Yepes3 ceTh
WHTepHeT K y4eOHOI IMTepaType U JOMOJHUTEIbHBIM MaTepuajiaM, IPUOoOPETEHHbBIM Ha OCHOBAaHMUH MPSIMBIX JAOTOBOPOB €
npaBoodaanatesssMu. [10THOCTBIO COOTBETCTBYET TPEOOBAHUSM (peepabHBIX FOCYyIapPCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB
BBICILIET0 00pPa30BaHMs K KOMIUIEKTOBAHHIO OMOIMOTEK, B TOM YHCIIE JEKTPOHHBIX, B YacTH (hOPMHUPOBaHHsI (POHIOB OCHOBHOM
¥ IOTIOJTHUATEIBHOM JTUTEPaTYPBHL.
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