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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
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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

I[OIDKGH BJIag€Th:

- TH(OPMALMOHHOKOMMYHHKAIMOHHBIMH TEXHOJIOTUSIMH JUIsI pacyeTa OCHOBHBIX ITapaMeTPOB JIEKTPOHHBIX IIPUOOPOB,
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 OBJIaJIeHHIO GA30BBIMY 3HAHUSIMU B 00JIACTH MaTEMATUKU U €CTECTBEHHbBIX HAYK, UX UCIIOJb30BAHUIO B
nipopeccronansHOi AesitenbHocTH(OIK-1);

- IOHUMATh PHHIMUITB paGOTHl K METOIBI KCILTyaTALIMM COBPEMEHHON PaIOIEKTPOHHOM M ONTHYECKOM anmaparypsl 1
odopynosanus(I1K-1)

2. Mecto guctmmumabl (MoayJist) B ctpykrype OIIOII BO

Hannas qucrmruivHa (MOmyib) BKMoveHa B pasaen "B1.B.JIB.05.01 Jucturuiiast (Momyin)" OCHOBHOM MpodecCHOHATEHON
oOpasosarenbHO porpammsl 03.03.03 "Pagnodusuka (KsanroBast 1 CBY anekTpoHnKa)" M OTHOCUTCS K TUCHMIUIMHAM O
BeI6Opy yactu OITOIT BO, dopMupyemoii yuacTHIKaMu 00pa30BaTe/IbHbIX OTHOIIICHHIH.

OcBauBaetcs Ha 4 Kypce B 7 cemMecTpe.

3. O6'beM qUCHUILIHHBI (MOYJIsI) B 3a4€THBIX € JHHHIAX C YKa3aHNEM KOJIHYeCTBA YacoB, Bbl/IeJI€HHbIX HA
KOHTAKTHYIO PadoTy 00y4awImuxcsa ¢ npemnogasareemM (110 BHAaAM y4eOHbIX 3aHATHII) H HA CAMOCTOATENbHYIO
padoTy o0yJaomuxcs

O01mas TpyJOeMKOCTh AUCHUILIMHBL COCTABIIsIET 3 3a4eTHbIX (bie) enuHui(bl) Ha 108 yaca(oB).

SAEKTPOHHBH
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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. |cBepxmpoBommOCTS. Makpockorueckast 7 > 0 0 0 > 0 4
KOTepEHTHOCTb CBEPXITPOBOJSIIETO COCTOSTHHUS
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. BnusiHue MarHUTHOTO TIOJISl 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. [CKBU/Ja MarautomeTp - (hpirykcoMeTp Ha OCHOBE 7 0 0 0 0 2 0 4
CKBUJla
Tema 7. Ilpumenenne CKBUJIoB B kauecTse
JaTINKOB (pu3Mueckux BeandrH [IpumeHenune
7. |CKBUJoB B KauecTBe 1aTUMKOB (PUBUUECKUX 7 2 0 0 0 2 0 4
BEJIMYMH
Tema 8. Kpuotponsl. IlepecnieKTHBB IpUMEHEHHUS
JK B BEIYMCIUTENbHON TeXHUKEe KpHOTPOHBI.
8. |llepecnexTuBsl npuMeHenus [IK B 7 0 0 0 0 2 0 4
BBIYMCIIUTEIHON TEXHUKE
Tema 9. Tunsl ¥ XapaKTEpUCTUKY YIIPYTUX BOJH B
o [TBEpMbIX Teax. PacnipoctpaneHye moBepXHOCTHBIX 7 > 0 0 0 2 0 4
akycruuyeckux BoiiH (ITAB)
10. Tema 10. AKyCTO3JIEKTPOHHBIE YCTPOWCTBA 7 0 0 0 0 4 0 4
11 Tema 11. BzaumoneiicTBre 3J1IEKTPOHOB € 7 2 0 0 0 2 0 4
AKyCTUYECKUMH KOJIEOaHUSIMA
12. Tema 12. [ToHsATHE 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 OTpHULIATEILHOTO COMTPOTUBIICHUS 7 2 0 0 0 2 0 2
15. Tema 15. TyHHe/bHbIE JUOAB U 1MObI ['aHHA 7 2 0 0 0 0 0 2
DAEKTPOHHBH
Crpanuua 4 u3 13. (B0 YHP[ B EPCHTET



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

Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 16. YcrpoiicTBa Uil COTrJIacOBaHHOM
16. |punpTpanuy, ciekTpoaHanuzaTopsl Ha ITAB 7 0 0 0 0 2 0 2

1Toro 18 0 0 0 34 0 56

4.2 Cogep:xkanne JUCIHUATLITHHBI (MO TyJIs1)

Tema 1. HuzkoTemMnepatrypHasi CBepXnpoBoauMocTh. Makpockonnyeckasi KOrepeHTHOCTh CBEPXIPOBOSIIET0
COCTOSTHUS

OTKphITHE CBEPXIIPOBOAUMOCTH. Y IEJIbHOE COIIPOTUBJIEHHE METAJLIOB, AUJIEKTPUKOB MPH MOHKEHUH TemnepaTtypsl. Huskue
TeMIIepaTypbl. KUAKUI a30T U requid. Kputnueckad temnepatypa. Dddekr Melicuepa. Toku u nond B
cBepxmnpoBoaHukax.MneansHeil quamarsetusM. Termoemkocts. Kpuriueckuii Tok. Teopus

I'muz6ypra?Jlangay. Makpockonuueckast KOTepeHTHOCTh CBEPXIIPOBOJISAIIETO COCTOSIHUS. TYHHENbHBIA 3P eEKT.

Tema 2. CTanimoHapHbIN U HecTanMOHaPHLIN 3¢ pekThl [:x03epcona

Crauuonaphslii a¢pdext [xosedcona. KBantopas nnrepdepenuus. Hecraumonaphsiii acpdexT xo3edcoHa.
TyHHeMpoBaHKE KYNEPOBCKUX Map MpH 1eKTpruyeckoM HanpstkeHun. Hecranmonapnslii addekt [Jxo3edcona B
(pynnameHTaIbHBIX (pusnUeckux 3kcnepumenTax. Konrtakrel [Ixxo3edcona. TyHHemMpoBaHe KynepoBCKUX Map Npu
9JIEKTPUYECKOM HATIPSKEHUM.

Tema 3. BoicokouacToTHbIe 3P eKThl B A:K03ed coHoBCcKHX KoHTakTax (1K)

INomyuenne nx03epCOHOBCKUX MEPEX010B. BonbT-amnepHas XxapakTepUCTUKA JK03e(DCOHOBCKOTO Mepexoa.
Caepxnposoanuki I u II poga.Kputndeckoe maraurHoe nosie Hk.Hecraumonapnsiii acdexr [Ixo3edpcona B
(pynnameHTaIbHBIX (bU3MYECKUX FKcTiepuMeHTax. CeepxnpoBoasamuii kBaHToBbll uHTEphepomeTp (CKBU). CKBUIH B
MeauLyHe, (pU3HKe U Ae(PeKTOCKONUY. DTalI0H BOJIbTA.

Tema 4. BiussHue MarauTHOro moJist Ha ceoiicrea JIK

SddexT KBaHTOBAHMSI MarHUTHOTO ITOTOKA. AHAJIOTHSI C KBAHTOBaHKEM opouT B atrome bopa. Bonbr-amniepHast
XapakTepHuCTHKa Ak03e(pCOHOBCKOro nepexoja. Bnusanue marautHoro noJs Ha csoiictBa JJK. dyHnaMeHTaIbHOE COOTHOIIEHNE
Hxo3zedcona. Kyneposckue napsl u ctatuctika boze-DitHinTeriHa. Yacrora axko03edcoHOBCKOM reHepatuu. CTyneHbKU
[Manupo.

Tema 5. CBepxnpoBoasmuii kBanToBbIi HHTephepomeTp (CKBU)

OO11ue cBefieHUs1 0 MarHUTOMeTpax. M3mepurenn MarHUTHOTO TIOTOKa (BeOepMeTphl, WK (DiiroKeMeTpbl). YyBCTBUTEIBHOCTD,
paspeliaioniasi CrlocOOHOCTh- TJIaBHBIE TApaMETPbl MArHUTOMETpA. (IpeJickazaHue 3emieTpsiceHui). CBepXIIPOBOAHMKOBBIE
KBaHTOBBIC MHTep(hepoMeTpsl. Ha mpakTrke HanOObIlee paciipoCTpaHEHUE CKBU/IBI TIOTYYIITH B METUIIMHE, (DU3HUKE U
J1e(PEeKTOCKOIHUHU.

Tema 6. MarauromeTp - paykcmeTp Ha ocHoBe CKBH/la MarnuromeTtp - ¢paykcometp Ha ocHoBe CKBU1a

Caepxnpooasumii kBanTtoBblid uHTEpdepomerp (CKBUT). CKBI bl B Meauiyze, pusuKe U AepeKTOCKONUU. DTal0H
BOJIbTA.

B FCO(I)I/BI/IKC C IOMOIIBIO CKBUI-MAIrHUTOMETPOB MOKHO BECTH I'€OJIOTMYCCKYIO PA3BEIAKY C CaMOJIETAa WJIN CITYTHHKA, U3y4aTb
TAKHC daKTUBHBIC ITPOLICCCHI B 3CMIIC, KaK U3BEPKEHHUA BYJIKAHOB, ITPECACKA3bIBATh 3EMJICTPACCHUA.

Tema 7. Ilpumenenune CKBU/loB B kauecTBe naTunkoB pu3ndeckux seanand [Ipumenenne CKBH/los B
KauyecTBe JaTYHKOB (DU3HYeCKUX BeJUYNH

HpI/IMCHCHI/Ie : B I'€0JIOruu, 1pur MOMCKE MOJIE3HBIX UCKOIMMAEMBIX, B ApXCOJIOIMHU, IIPU ApXCOJIOTMYECKUX PACKOIIKAX, B
aCTpO(bI/BI/IKC, pru UCCIENOBAHUN Op6I/ITH IUIAHET, B HABUI'allMK1 HA MOPE, KOCMOCE U aBUallMA, B OMOJIOTHH U MEIUIUHE, B
cericmonoruu. Ha IIPAKTHUKE HanOOJIbIIIEE PacinpoCTpaHCHUE CKBU/IbI ITOJTYINIA B MEJULINHE, (I)I/I3I/IK€ u ,I[C(I)CKTOCKOHI/II/I.

Tema 8. Kpuorponsl. IlepecnexkTnBsl npuvenenusi /IK B BeruncianrensHoii rexunke Kpuorponsl. IlepecnekTuBnt
npumenenns /IK B BbIUHCINTENLHON TEXHUKE

Kpuorponst. [lepecriektussl npumenenns K B BerancimTensHol TexHuke Kpuorponsl. [Tepecniektussl npuveHenus K B
BBIYMCIMTEbHON TexHHKe KproTpOH ? mepekinodaTesbHbli KPHOreHHBIHN 1eMeHT. KOHCTpyKIWs, mapamMeTpsl, TPUHINI
JeicTBUs KproTpoHa. CBepXIpoBoaAIMi Kioy. CBOMCTBA KPHOTPOHA: OBICTPOAICHCTBHE, HAAEKHOCTD, MAJIble ra0APHTHL.
BrruncimtensHble ycTpoiicTBa Ha 0a3e KPHOTPOHA. Y CTpOICTBA Ha 6a3e MarHUTO-yIPaBJIsSIEeMbIX KOHTAKTOB CO
CBEPXIIPOBO/SILIEN OOMOTKOM BO30YKICHUSI.

Tema 9. Tunsl U XapaKkTepUCTHKH YIPYIUX BOJH B TBEPAbIX TeJax. PacnpocTpaneHne moBepxHoOCTHBIX
akyctnueckux BoJH (ITAB)

SAEKTPOHHBH
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Kone6anus. BonHbl. AMIuTya, yactora Kojae6aH!id YacTHI] Cpe/ibl, AJMHA BOJIHBI, (ha30Basi ¥ IPYIIOBasi CKOPOCTH BOJIHBL. .
VYnpyrue BosHbL B TBEPABIX Tesax. [IpogosbHble 1 onepeyunsie BoaHbl. HopmanbeHblie BosHbL. dudpakius BoiaH. OTpaxeHue 1
npengomienue ynpyrux BogH. AKYCTUYECKHME ITOBEPXHOCTHBIE BOJIHBI B ITbE3O3JIEKTPUYECKNX
KPUCTAJIIAX.

Tema 10. AKycTO03JIeKTPOHHbIE YCTPOIiCTBa

Crnioco6s! Bo30ykneHus [IAB B nbe3031eKTprueckoii miacTuie. AKycroasnekTpudeckuil adext. MexaHnsm
aKyCTO3JIEKTPOHHOT'O B3aUMOJEUCTBUS. AKYCTOJIEKTPOHHbIE YCTPOICTBA - JIMHUU 3aJIePXKKH, (DUIBTPBI, FEHEPATOPH,
YCWJINTENH, KOMITPECCOPHI, KOHBOJIbEPHl. AKYCTO31eKTPOHHBIN ycunuTesb Ha [TAB. ITbe30anexTpuueckuii 3¢pQexT.
ITpon3BoacTBO NMbe303JIeMeHTOB. [IprMeHeHne Mbe30KepaMUKH.

Tema 11. BzanmoaeiicTBHe 3JJeKTPOHOB ¢ aKyCTHYeCKUMH K0J1€0aHNuAMHI

AKYCTO2JIEKTPOHHMKA - pa3pen akyCTUKM, Ha CTBIKE aKYCTUKHU TBEPIOrO Tea, (PU3UKH MOJYIPOBOJIHUKOB U
PaaMO3IEKTPOHUKH. DJIEMEHTbI aKyCTOJIEKTPOHUKHU: BCTPEYHO-IITHIPEBOM NpeoOpas3oBareiib [1AB; Metammueckas
oTpaxkalolias peleTka; CucTeMa OTpaXalolMX KaHaBOK. BeTpeuHo-IThIpheBOH MpeoOpa3oBatesib. AKYCTOJIEKTPOHHOE
B3alMOJICUCTBHE.

Tema 12. [IoHsiTHE OTPHUIIATEILHOI MPOBOJAMMOCTH H CONP OTHBJIEHHS

Herarponuka. 910 HarpaB/ieHUE JIEKTPOHUKHU CBS3aHHO C TEOPUEH U IIPAKTUKOW CO3JaHMsI U IPUMEHEHHs] HEraTPOHOB -
3JIEKTPOHHBIX PUOOPOB, UMEIOLIMX B ONPEEIEHHOM PEXMME OTpUIIaTeSIbHOE 3HaUeHne OCHOBHOTO JH(hepeHIIaibHOrO
napamMerpa (OTpUIaTeIbHbIX aKTUBHOTO CONPOTHUBJIEHUS, EMKOCTH U MHIYKTMBHOCTH) O000IIeHHAs KiacCH(PHUKALMS
HeraTpoHOB. OTpuiarenbHoe quddepeHIanbHOe CONPOTUBIIEHNE, OTPULIATENIbHAS TPOBOIUMOCTD. BosbT-amMniepHast
XapakteprcTuka N-Turna u S-Tuna.

Tema 13. Iuoapl ¢ S- 006pa3HOIli BOJb-aMIIEPHON XapaKTePHCTHKOI

[pubopsi ¢ S- 0Opa3HOli BosbTaMIIepHOH XapakTepuctukoi.[lepsblii S-nipubop- kpucraauH. [IByx6a3oBsiil auoa. JlaBuHHBIE
TPaH3UCTOPHI, ¥ JJABUHHO-MHXEKLIMOHHbIE MOJTyITPOBOAHMKOBBIE Anobl. Helipuctopsl. TeTprctophl. HXEKIMOHHO-NIPOIETHBIE
JHMOJBL. S-TIpUOOPH! UMEIOT 0 KpaiHel Mepe 2 yCTOWYMBBIX COCTOSIHUS. DTO MO3BOJISET CO3AaBaTh HA UX OCHOBE HEHPUCTOPHI,
IpeACTaBIIAIMe COOO0H 3JIEKTPOHHYIO MOJIE/Ib OKOHYAHUS HEPBHOH KJIETKHU - aKCOHa.

Tema 14. ®PyHKIHOHAJbHBIE YCTPOHCTBA HA OCHOBE 00’b€MHOI'0 OTPHIATEJHHOTO CONP OTUBJIEHHS
O6mas uHpopmanust o Tupucropax. OCHOBHbIE TAPAMETPI TUPUCTOPOB:
- aMIUIATYyJa TOBTOPSIIOIIET0Csl UMITYJIbCHOTO HANPSDKEHNUsI, KOTOPOe MPUKJIaABIBAIOT K 3aKPBITOMY THPUCTOPY, B;

- IJINTEJIBHOCTDb BKJIIOUEHU, T.C. TaKOﬁ OTPE30K BPEMEHH, 3a KOTOprﬁ TUPUCTOP NEPEXOAUT B OTKPLITOE COCTOAHUE 110/]
JeHCTBUEM HMITYJIbCa TOKA, MPOTEKAIOIIETO 110 YIPABJIAIIIEMY SIEKTPOLLY, MC;

- KpUTHYECKast CKOPOCTh HAPACTaHUs HANpPSDKEHUS HA 3aKPHITOM TUPUCTOPE, T.€. 3HAUSHNE TAKOH MaKCUMaIbHOH CKOPOCTH
HapacTaHMs HANPSKEHUs, KOTOPOe He NMPUBEAET K OoTnupaHuio Tupucropa, dU / dt;

- HaTIpsDKEHUE BKIIIOYEHUS, T.€. TAKOe HAIPSUKeHUE, IPUIOKEHHOE K IUHUCTOPY, IIPH KOTOPOM OH NEPEXOJUT B OTKPHITOE
cocrosiHue, B;

- HarnpspKeHHe TMEePeKIoueHus, T.e. IPUIOKEHHOE K TUPUCTOPY HANpPsDKEHUE BO BPeMsl NepeKmodyeHs, B.
Tupucrtopsl. Junuctopsl. TpuHucTOphL. 3anupaembie TUPUCTOPEL. CUMUCTOPHL. POTOTHPUCTOPHI.
Tema 15. TynHeasHble oAbl 1 quoabl I'anna

TynHenbHbIA 3¢pexT. [IprHLIIT pabOThl TYHHEIBHOTO JroAa. BosbT-aMIiepHas XxapaKTepHCTUKA TYHHEJIBHBIX AUOJOB.
CraTtuyecKkue napameTpbl TYHHENIbHBIX Juo10B. DddekT ['anHa. ekt 'aHHa ABIEHNE - TeHepalii BHICOKOYACTOTHBIX
KOJICOAHHIA SJIEKTPUUECKOrO TOKA j B MOIYMPOBOJHUKE. Y cTporcTBo auona ['anHa. [lomenHast Teopust. N-oOpa3Has
BOJIbT-aMIIEpHast XapaKTepUCTHKa auoza ["aHHa.

Tema 16. YcTpoiicTBa AJ51 corjiacopaHHoll (huabTpanun, cnekrpoasaansarops! Ha ITAB

YcrpoiicTBa i corjiacoBaHHOM (pruTbTpalu, criekTpoananmu3aTopsl Ha ITAB. (k.122 UnctutyTa dpmsuku). OcHOBHOE
BHHUMaHHe yIeNseTCs] AUCIEPCHOHHO-BPEMEHHOMY METO/ly aHaJIM3a CIIEKTPOB, Pealn3yeMOMy Ha OCHOBE YCTPOMCTB Ha
MIOBEPXHOCTHBIX aKyCTHUYECKHX BosHaX. [IpuBoaMTCS onmucanue Jab0paTOpHON YCTAaHOBKHU ISl CCIIEOBaHNUs CIIEKTpa IpH
MIOMOLIY JUCTIEPCUOHHOM JIMHUH 3aiepKKU Ha ITAB Ha MOBEpXHOCTHBIX aKyCTHUYECKHMX BOJIHAX, HA KOTOPOH CTyIEHTaM
MIpeJIaraeTcst CaMOCTOSITENIBHO BBITOJHUTD PsI IPAKTHYECKUX 3aJaHUH [T 3aKPEeTUIeHU s TEOPETUIECKOro MaTepraa.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCcIeYeH s ISl CAMOCTOATEJbHON Pa60ThI 00yJaIOIUXCS M0
JUCHUTINHE (MO/IYJII0)

CamocrosTesbHas padoTa 00yJaIOIIMXCS BBIIOIHSETCS MO 331aHUI0 U IPH METOOUYECKOM PYKOBOACTBE MperofaBaTeis, Ho 6e3
€ro HEeroCpeACTBeHHOro yyactust. CamocTosiTesbHast padoTa MoApasAenseTcs Ha CaMOCTOSTEbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSAX U HA BHEAYAUTOPHYIO CAMOCTOSITENNbHYIO padoTy. CaMocTosTe bHAs padoTa 00yJaIOIMXCs BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEIIBHBIX TeM (pa3zieioB) JUCHUILIMHBI, TaK U IPOPaOOTKY TeM (pa3ziesioB), OCBAUBAEMBIX BO
BpeMsl ayIUTOPHON padoThl. Bo BpeMst caMOCTOSTENbHOM paboThl 00yJaloIrecs: YNTAIOT ¥ KOHCIEKTUPYIOT Y4eOHYI0, HayYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIOIHSIOT 3a1aHU s, HANIPABJICHHbIE Ha 3aKpelyIeHne 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M ITPOMEKYTOUYHOMY KOHTPOJIO 1O JUCIUILIMHE.
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OpraHu3arysi CaMOCTOSITEeTbHON paboTHl 00YJAIOIIUXCS periIaMeHTUPYETCs] HOPMATUBHBIMU TOKYMEHTAMM,
yueOHO-METOJMUYECKON JIMTEPATY PO ¥ SJIEKTPOHHBIMY 00pa30BaTeIbHBIMU PECypcaMu, BKITIOYAS:

IMopsimok opraHU3alMK U OCYIIECTBIEHUs 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, porpaMMaM ClelMaIuTeTa, POrpaMMaM MarkucTpaTypsl (YTBEpK/IEH MPUKa30M
MuHKCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoii ®eneparviu ot 6 anpesst 2021 roga Ne245)

IMucemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "O6 akTHBU3AIMI
CaMOCTOSITEJIbHON padOTHI CTY/ICHTOB BBICIIVX YUeOHBIX 3aBeICHU"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmin)
(penepasbubIil yHUBEpCHTET"

IpaBuna BHyTpeHHEro pacrnopsjka eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTe/IbHOTO YUPEkKJEHU BBICLIETO
npocgeccuoHaabHOro oopazosanus "Kazanckuit (IprBosnkckuil) eaepanbHblil yHUBEpCHTET"

JlokanbHble HOpMaTHBHBIE akThl KazaHckoro (IIprBosmkckoro) deaepassHOro yHUBEpCUTETA

I'aBpunoB A.I'., OBunnHukoB M.H., OnuBanos B.JI. PaguosnekTpoHHbIE CUCTEMBI KOHTPOJIS TapaMeTPOB (PIIIOMAOHACHIIIEHHBIX
IUIACTOB Y yeOHO-MeTouueckoe nocooue. - Kazanp, KOV. - 2010T. - 92 c1p. -
http://www .kpfu.ru/docs/F2064991677/gavrilov_MNQO_odivanov.pdf

HaceipoB A.M., Xpucrogopo A.B. BonHossie niporieccel. Yacts 7. PacnipocTpaHeHue yrpyrux BOJH. Y 4eOHO-METOINUeCKoe
nocobue. - Kazanp, KI'V. - 1998 1. - 55 crp. - http://www kpfu.ru/docs/F1721676252/wp7.pdf

Xpucroopos A.B., Jlynes 1.B. BonokoHHO-oNTHYECKast CHCTEMa IIepeiauy JaHHBIX. Y 4eOHO-MeToaueckoe nocooue. Kazans:
K®YV. - 2012 - http://www.kpfu.ru/docs/F15826707/vols_lab_Hristoforov.pdf

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIUILINHE (MOIYJIIO0)

DOoH/1 OIIEHOUHBIX CPEACTB MO AUCHUILIMHE (MOJYJII0) BKIIOYAET OLIEHOYHbIE MaTepHallbl, HAITPaBJIEHHbIE HA MMPOBEPKY OCBOEHUS
KOMIIETEHIIUI, B TOM YKCJie 3HAHWUI, YMEHUI 1 HaBBIKOB. POH]T OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOUHbBIE CPEeJICTBA TEKYIIETO
KOHTPOJISI U OLIEHOYHBIE CPEeJICTBA MTPOMEXYTOUHON aTTECTAIIUH.

B (oHIe 01IeHOYHBIX CPENICTB COAEPKUTCS CIeAyoIas HHPOPMAITHS:

- COOTBETCTBHE KOMIIETEHIIMH TVIAHUPYEMBbIM pe3yJibTaTaM 00yueHHsI 110 AUCIUILTMHE (MOJYJI0);

- KpUTepHH OlICHUBAHUS C(DOPMUPOBAHHOCTU KOMITCTEHITHIA;

- MexaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCHUIUTUHE (MOIYJIO);

- OTIMCaHWE MOPsIIKA IPUMEHEHUS W TIPOIIEAYPHI OIIEHIUBAHUS JITS KAKIOTO OIEHOYHOTO CPE/ICTBA;
- KpUTEpHHU OLIEHWBAHUS JJTs1 KaXJJOr0 OLIEHOYHOTO CPEJICTBA;

- COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA TpeéOBaHI/IH, MMPpEeaAbABIAEMBIC K )IeﬁCTBPIHM O6y‘-laIOI_HI/IXCH, AE€MOHCTPUPYEMBIM
pe3yJjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOHJI OLIEHOYHBIX CPEACTB N0 AUCLUMILIMHE HaxonuTces B [Ipunoxenun 1 k mporpaMMe AUCUMILIMHBL (MOIYIIO).

7. IlepedeHnb JATEPATYPhI, HEOOXO0TUMOM JIJIsT 0CBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe IUCIUIUIMHBL (MOJIYJIs) TPEAToJiaracT u3yuyeHue OCHOBHOM 1 JIONIOJIHUTEIIbHON yueOHOM mTepatypsl. Jlntepatypa
MOXKET OBITh JIOCTYITHA 00YYaIOIIMMCsI B OTHOM U3 JIBYX BApUAHTOB (JIMOO B 0O0MX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 JIEKTPOHHbIE OMOINOTEUHbIE CHCTEMBI Ha OCHOBaHHH 3aKTI0YeHHbIX KPY 10oroBopos ¢
MPaBOOOJIAJATENISIMHU;

- B meyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.W. Jlo6aueBckoro. OOydJaroniuecs mojy4yanT yIeOHyI0 JTUTepaTypy Ha
aOOHEMEHTE IO YMTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpABHJIAMHK T0JIb30BaHUsI HaydHO! OMOINOTEKON.

DJIeKTPOHHbIE U3AAHUSI JOCTYIHbI AUCTAHIIMOHHO U3 JII00OK TOUKH MPU BBEAEHUH 00YYAIOIIMMCSI CBOETO JIOTMHA U [apoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBbIH yHUBepcuTeT" . [Ipu CoNb30BaHIM IEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJDKeH ObITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist o0ydaomnmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaXKIOTO U3 U3JaHMI OCHOBHOMW JIUTEPaTyphl M He MeHee 0,25 3K3eMIIspa JOTOIHUTEIFHOM JIUTEpaTyphl Ha
KaXJ0ro 00y4aroierocsi U3 4nclia Jull, OJHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCIUILIAHY.

[epeueHb OCHOBHOI M JOTIOJHUTENBHON YUeOHOM JIMTEpaTypbl, HEOOXOIMMOW [JIsi OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipusoxennu 2 k pabovelt mporpamMmMe JUCHUILTMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 1oroBopoB KOV ¢
npaBoobJIaAaTes sIMU €K TPOHHBIX M3/IaHWI U IPY U3MEHEeHNH KOMIUTeKToBaHus (hoHnoB HayuHoi 6uommorexun KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTEepHET'', HE00X0AUMBIX IJIsI
OCBO€EHHUS JUCIHILIAHBI (MO TyJIsT)
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I'appunos A.I'., OBunnnukoB M.H., OquBanos B.JI. PaguosanekTpoHHbIE CUCTEMBI KOHTPOJIS TapaMeTPOB (PIIIOMAOHACHIIIEHHBIX
1acToB Y4eOHO-MeToandeckoe nocoodue. - Kazanp, KOV. - 2010 1. - 92 ctp. -
http://www .kpfu.ru/docs/F2064991677/gavrilov_MNQO_odivanov.pdf

HaceipoB A.M., Xpucropopos A.B. BonHoBsie niporieccel. Yacts 7. PacnipocTpaHeHue yrpyrux BoJH. Y 4eOHO-METOINUECKoe
nocodue. - Kazanp, KI'Y. - 1998 1. - 55 c1p. - http://www.kpfu.ru/docs/F1721676252/wp7.pdf

OBunHHuKOB ML.H., Kymranosa I'.I'., 'aBpuiios A.I". Cpencrsa KOHTPOJISI TUAPOANHAMUYECKUX MTOTOKOB B CKBAXKWHHBIX
YCJIOBHSIX M pacyeThl (PHIIbTPAIMOHHBIX MapaMeTPOB IUIacTOB. YyeOHoe mocooue. Kazans: KOY. - 2012. -
http://www.kpfu.ru/docs/F1805167370/sredstva_kontrolya_gd_potokov_32.pdf

Xpucrodopos A.B., Abpocumosa W.C. NnTtepdepeHiius TeMiiepaTtypHbIX BOJIH. Y 4eOHO-MeTonueckoe nocooue. Kazaus:
KoY. - 2012. - http://www kpfu.ru/docs/F1362807166/tw_lab_Hristoforov.pdf

Xpucroopos A.B., JIynes 1.B. BonokoHHO-onTHYECKast CUCTEMa MIepelauy JaHHBIX. Y 4eOHO-MeTonrueckoe nocooue. Kazans:
K®YV. - 2012 - http://www.kpfu.ru/docs/F15826707/vols_lab_Hristoforov.pdf

9. MeToanuecKne YKa3aHHA UIA 00yUJaIomMXCs M0 0CBOEHHIO JUCIHUILIAHBI (MOXyJIs)

Bujg paéor MeToanueckue peKOMeHanuu

JIeKIUY Jlek1MOHHBIN MaTepral yu4eOHOro Kypca pa3ouT Ha YacTH 1o TeMaM. JIEKIMU U TpaK THYeCKKe 3aHATHSI
YyepeayloTcs JIJIs1 JIydIllero YCBOeHUs MaTepuaia. ITOMY ke MPUHIIUITY MOAYNHEHO BBINIOJHEHUE
CaMOCTOSITEJIbHON paboThI CTYyIeHTOB. [IpakTiyeckrie HaBBIKK CTYEHTHl YCBAMBAIOT MPH BHITOJTHEHUN
JaboparopHbix padot. Kaknas HoBast JIeKIMsl HAYMHAETCsI C YCTHOTO OIpOca CTY/AEHTOB.

J1a00paTOpHBIE | B TEUEHHE CEMECTPA M0 TEMATHKE YMTAeMOMOTO Kypca MaruiCTPaHT JIOJKEH BBIIOIHUTD 7 TPaKTUYECKHX
paboTh J1a00paTOpHBIX padoT:

-PagunosnexTponHas anmaparypa 11 THIPONPOCIYIINBAHKS (DIIIOMIOHACHIIIEHHBIX I1J1aCTOB;

-PagnosnexTpoHHas anmaparypa /11 cCaMONPOCITYIIIMBAHUS CUCTEMBI 7TUIACT-CKBaKMHA? METOIOM

BBICOKOYACTOTHBIX (PMIJIBTPALIMOHHBIX BOJIH JIaBJICHHUS;

- JlaBopaTopHasi yCTaHOBKA IO UCCIICIOBAHMIO SIBJICHHUI NIepeHoca B MOPUCTHIX cpeflax Ha 6ase MoyJiel oOmiero

HasHauenusa E-440 n E14-440;

-JlabopatopHas ycranoBka "TemneparypHbIie BOJTHHI

-JlaGoparophsie paboTh (3) Ha Ga3e MPOrpaMMHUPYEMOro JIOTHIecKkoro Kourpoiuiepa CPM902-01.

2 K kax1o# u3 7 mpakTUYECKUX J1A00pAaTOPHBIX paOOT HAIIMCAHBI METOANYECKHIE TOCOOHSI

C KpaTKUM COZIEPXKaHNEeM TEOPETHUYECKMX BOIIPOCOB M XOJIOM NPAKTHUECKOrO BHITIOJHEHHS PaOOTHI.

3. [NonyveHue 3a4éTa 10 BBHIIOJTHEHHON paboTe pa3OMTO Ha JiBa dTara:

- 3a4€T [0 TEOPETUIECKOM YacTy,

- 3a4€T M0 TPAKTHKE.

4. JIabopatopHble pabOTHI BHIIOJIHSIOTCS B TEYEHUE BCETO CeMeCTpa 110 Mepe YCBOCHHSI MArMCTPaHTOM MatepHaa

YUTAEMOro Kypca.
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Bujg paéor

MeToanuyeckue peKOMeHIalu

€aMoCTOSI-
TeJbHas padoTa

TeMsl 1y1s1 caMOCTOATENBHON PabOTHl CTYJEHTA B TEUSHUH CEMECTpa:

OTKpHITHE CBEPXITPOBOAUMOCTH.

VY aenbHOe conpoTHUBIIEHNE METAJUIOB, INJIEKTPUKOB MTPY MOHWKEHUH TeMrepaTypsl. Huskue temneparypsl.
JKunkwuii a3ot u renmid. Kputudeckas remmeparypa.

Sddext Meiicuepa. Toku 1 nond B CBepXNpOBOAHUKAX. M aeanbHblil AuaMaraeTu3m. TernoeMKoCTs.
Kputnueckuii Tok.

Teopust ['un30ypra - Jlanaay.

TynHenbHbI 3¢pdexT. Makpockonuueckass KOrepeHTHOCTb CBEPXITPOBOJSAILETO COCTOSHHUSL.

CrauuoHapHblil a¢pdexT Ixo3epcoHa.

Hecramonapusiii acpdext Ixosedcona. Kanrosasa unrepdepennus. TyHHeIMpoBaHUe KYNEPOBCKUX Map MNpH
3JIeKTPUUYECKOM HATIPSKEHUM.

Hecraunonapnslii ekt Ixo3edcoHa B pyHIaMEHTATbHBIX (PUBNYECKUX IKCIepUMeHTaX. KOHTaKThI
H:xo3edcona.

Caepxnposoanuki I u II poga. Ionyuenue 1x03eCOHOBCKUX MEPEXOAOB.

Caepxnposoasiumii kBanToBbl HHTepdepomerp (CKBUL). Kpurnueckoe marautHoe nose Hxk.

CKBU /Il B Meauiyize, (pU3HKe U Ae(heKTOCKONHUU. DTAJIOH BOJIbTA.

SddexT KBaHTOBAHMSI MATHUTHOTO ITOTOKA. AHAJIOTHsSI C KBAHTOBaHKEM opouT B atome bopa.

Crynenpku Illanvpo. BoneT-amnepHas xapakTepucTuka J1x03e(COHOBCKOro nepexoaa. BiusHue MarHuTHOro
nosist Ha cBoiicTBa [IK. ®dynnamenTanbHoe cooTHolenue xo3edcona.

Yacrora mxo3edcoHoBCKO# reHepanun. KynepoBckue napbl U craTUcTUKa bo3e-DiHiTeiHa.

O61mue cBeieHNst 0 MarHuToMeTpax. Mi3MepuTesii MarHUTHOTO NIOTOKa (BeOEpMETphI, N (DITIOKCMETPBI).
YyBCTBUTENBHOCTD, pa3pelaoniast ClloCOOHOCTS - IJIaBHBIE ITApaMeTpbl MAarHUTOMETpa. (TpeACKa3aHuH
3eMJIETPSICEHUN).

IIpuMeHeHne MarHUTOMETPOB: B T€0JIOTHH, IPY MOUCKE MOJIE3HbIX UCKOMAEeMBbIX, B ApXEOJIOTUH, IIPU
apXeoJIOTMYECKUX PAacKOIKaX, B acTpou3nKe, PYU UCCIIeIOBAaHUN OPOUTHI IUIAHET, B HABUTAI[UM Ha MOPE,
KOCMOCE Y aBUalli, B OMOJIOTMHU U ME/IMIIMHE, B CEHCMOJIOTHH.

Kpuorponst. Ilepcnexktussl npuMeHenus JJK B BbruncautesHoM TexHuke Kprorponsl. IlepcriekTvBh
npuMeHeHus [IK B BouMcIUTebHON TexHUKE. KpHOTPOH - nepekmodaTesbHbI KPUOT€HHBIN SJIEMEHT.
Koncrpykius, napamMeTpsl, IPUHIMIT IeiicTBUA KproTpoHa. CBepxnpoBoiAmuil kinoy. CBoiicTBa KpUOTPOHA!
OBICTPOJICTICTBYE, HANIEKHOCTD, MaJIble TA0apUTHI. BeIYMCIUTEIbHBIE YCTPORCTBA HA 0a3e KPUOTPOHA. Y CTPOWCTBA
Ha 6a3e MarHuTo - YIpaBJIsieMbIX KOHTAKTOB CO CBEPXITPOBOJIAIIEH OOMOTKOW BO30YKICHUSI.

3a4€eT

Bomnpoch k 3auéry:

. [IpnunHa BO3HUKHOBEHMSI CBEPXITPOBOIUMOCTH?

. OCHOBHbIE CBOWCTBA HUKOTEMIIEPATYPHBIX CBEPXITPOBOJIHUKOB.

. BonpT-aMmiepHas xapakTeprcTHKa JKo3e(pcOHOBCKOro KoHTakTa ([IK).

. Uem ompepensiercs Kputudeckuii Tok JJK 1 ot yero o 3aBucur?

. Kak Biusier BbICOKOUYACTOTHOE 00JIyueHre Ha KpuTHueckuil Tok JIK?

. [TosicHUTB YCTPORCTBO U MPUHIUI PabOTHI 3TaNOHa BobTa Ha JIK.

. [Ipusectn npumepsr uctosnp3oBanus [IK B paqroTeXHIUECKUX YCTPOUCTBAX.

. Biustnue marauTHoro mosis Ha cBorictBa JIK.

. CepxmnpoBoasmmii KBaHTOBBIH uHTEpdepomeTp (CKBU ) mocTostHHOTO TOKA.
. BoicokouacTtorusiii CKBU/I.

11. Ucnons3oBanue CKBUIOB 1is1 u3MepeHust CIa0blX MATHUTHBIX TOJIE.

12. IpuBectu mpumMeps! uctionbp3oBanus IK 11 n3amepeHns 31eKTpUIecKUX ¥ MAaTHUTHBIX BEJTIYUH.
13. Tunsl ynpyrux BOJIH B TBEPABIX TeJIaX U UX XapPaKTEPUCTUKH.

14. PacnpocTpaHeHne MOBEPXHOCTHHIX akycTiueckux BosH ([TAB) B TB. Tenax.
15. CriocoOs1 BO30YkAeHUs U AeTekTupoBanus [IAB.

16. Kak ¢opmupytotcs nmuHum 3agepxku Ha [IAB?

17. ®unbTpbl 31€KTpUUYECKUX curdanos Ha [TAB.

18. OObsICHUTH PUHIMIT PAOOTHI CIIEKTPOAHAT3ATOPA M KOHBOJIbepa Ha [TAB.
19. B 4éM COCTOMT CYIIHOCTh aKyCTO3JIEKTPOHHOTO 3 perTa?

20. AKycTO3/IeKTpOHHBIH ycmutenb Ha [TAB.

21. PacKpbITh CMBICIT TOHATHS OTPULIATEIPHOM POBOANMOCTH ¥ COPOTHBIICHHUS .
22. TIpubopsl ¢ S - 00pa3HOil BOJIbT-aMIIEPHOMN XapaKTePUCTUKOM.

23. TIpuHumn paboThl TyHHEIbHbIE AUOABI M AMOAbI ['aHHa.

24. O6nacth npuMeHeHus! TpUOOPOB.

25. VcrpoicTBa Ha OCHOBE 0OEMHOr0 OTPHIIATENILHOTO COMPOTHBIICHHUS

EOOO\IO‘\UILUJN»—
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10. Ilepeyens nH(MOPMANHOHHBIX TEXHOJIOTHI, HCHOJb3YEeMbIX IPH OCYIIEeCTBJIEHHH 00Pa30BaTeJILHOr0 Mponecca
o JUCHHILUINHEE (MOAYJII0), BKJIIOYAsl IepedeHb NPOrpaMMHOro odecnedeHnst 1 HH¢ OpMaMOHHBIX CIIPaBOYHBIX
cucrTeM (IpH HEO0OXO0UMOCTH)

[NepeueHs MH(MOPMAITMOHHBIX TEXHOJIOTUH, MCIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOIEcca MO JUCIUIUIIHE
(Momym0), BKJTIOYast IlepedeHb MporpaMMHOro odecrieueHns: 1 MH(OPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabodeil mporpamme TUCHHUIUIAHBI (MOAYJIS).

11. Onncanne MaTepHaJIbHO-TEXHHYECKOM 0a3bl, HEOOXO0 MO /IJIsl 0CYIIeCTBJIEHUSI 00Pa30BaTEJILHOTO
npoiecca no JUCIUIIn"e (MoJayJai0)

MaTCpI/IEU'[I)HO-TGXHI/I‘ICCKOC O6CCH€‘IGHI/I€ 06paSOBaT€J’[bHOFO HpOHCCCﬁ 110 JUCHUITJINHE (MO,HyJ'IIO) BKJIIOYACT B 066}1 CJ'[e,HyIOIHI/IC
KOMITIOHCHTHI:

INomelneHyst AJst CAMOCTOATENBHOM PaOOThI 00YUaIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIELMAIM3HPOBAHHOM MeOebIo (CTOJIBI U
CTYJbs1) ¥ OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKOW C BOZMOKHOCTBIO MOAKIIOUeHus1 K ceTu "MHTepHeT" u obecriedyeHreM JocTyra
B JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa3oBarebHylo cpeny KOV.

Yy4eOHble ayqUTOPUH /TSI KOHTAKTHOHM padoTHI ¢ MpernoaBaTesieM, YKOMITJIEKTOBAaHHbBIE CIIeIMaIN3UPOBAaHHON MeOebio (CTOJIBI
U CTYJIbSI).

Kommnblotep u puHTEp 1T pacnevyaTky pa3JaTOYHbIX MAaTEpPUAIOB.
MynabTuMeauiiHas Ay AUTOPUSL.
Crienmanu3upoBaHHas 1adopaTopusi.

12. CpeacrBa aganranuu NpenoaaBaHus JHCIHILIMHBI K MOTPEOHOCTAM 00yUYaIomUXCcs HHBAJINI0B U JIHIL C
OrpaHN4YeHHbIMU BO3MOKHOCTSIMH 3/10POBbs

Ipu HEOOXOAUMOCTH B 00pa30BaTEILHOM IPOIIECCe MIPUMEHSIIOTCS CIIEAYIOIIE METO/IbI M TEXHOJIOTUH, O0JIeryaoiime
BOCIIpHSATHE WHPOPMAIUU 00yJYAOIINMUCS MHBATUAAMH U JIUIIAMH C OTPAHUIEHHBIMU BO3MOKHOCTSIMU 3I0POBbSI:

- CO3/laHNe TEKCTOBOW BEPCHUU JII0OOr0 HETEKCTOBOIO KOHTEHTA [l €70 BOZMOXKHOIO IPe00pa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, y10OHBIE TS pa3IMUYHBIX MTOJIb30BATENIEH;

- CO3/IaHHMEe KOHTEHTA, KOTOPBIA MOXXHO NPEICTABUTh B PA3IMYHBIX BUJAX O€3 MOTEpU JaHHBIX WM CTPYKTYPBI, IPELyCMOTPETh
BO3MOXXHOCTh MACIITAOUPOBAHMS TEKCTa ¥ U300paKeHHH Oe3 MoTepr KayecTBa, PeLycMOTPeTh JOCTYITHOCTb yIPaBICHUS
KOHTEHTOM C KJIaBUaTyPBI;

- CO3J]aHK1e BO3MOKHOCTEH JUIsi 00Yy4aloIMXCsl BOCIPUHUMATH OJJHY M TY ke MH(OPMAaIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIPUMEp,
TaK, YTOOBI JIMLIA C HAPYIICHUSIMH CJIyXa MOJTy4Yad HH(POPMALHIO BU3YAIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPUMCHEHUEC IPOIrPaMMHBIX CPEJICTB, 06CCHC‘II/IBaIOH.[I/IX BO3MOXHOCTb OCBOCHUA HABLIKOB 1 yMeHI/IfI, (l)OpMI/IpyCMI)IX
,I[HCLIHHJIHHOﬁ, 3a CUYET AJIbTEPHATUBHbBIX CHOCO6OB, B TOM 4MCJI€ BUPTYAJIbHBIX na60paT0pm7I " CUMYJIAITMOHHBIX TeXHOJIOFHfI;

- IPUMEHEHNEC TUCTAHIIUMOHHBIX 06pa30BaTeJ’[LHbIX TEXHOJIOTHI U1 Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHmsal pa3jinvHbIX Cl)OPM
HHTCpaKTHBHOfI KOHTaKTHOU pa6OTbI 06yqa10Lueroc;{ C npenojaBarejieM, B TOM YUCJIE BC6I/IHap0B, KOTOPbIE MOTYT OBITH
HCIIOJIb30BAHbI I TPOBEACHN A BUPTYAJIbHBIX J'ICKLII/IfI C BO3BMOJKXHOCTBIO B3aHMOHCﬁCTBH§[ BCEX YUACTHHUKOB JUCTAHIITMOHHOI'O
06y‘{eHI/IH, MPOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITTIOJTHEHHBIX pa60T, MMPOBEACHUSA TPEHUHIOB,
OpraHmsalyn KOJUIEKTUBHOM pa60TbI;

- IPUMCHEHHNC JUCTAHIIMOHHBIX 06pa3OBaTCHbHI>IX TEXHOJIOTHI JUIS OpraHnu3atn (bOpM TEKYHIEro U NpoMeKyTOYHOI'O
KOHTPOJIA;

- YBEJIMYCHUE TTPOJOLKUTEIILHOCTU CIa4n 06y‘IaIOIJ_II/IMC$I WHBAJIMAOM HJIA JIUIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMC)KyTO‘{HOIjI aTTeCTalluH 110 OTHOLICHUIO K yCTaHOBHCHHOI;'I MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- IPOJOJIKUTEIIbHOCTU CAa1n 3a4éTa Wi 9K3daM€Ha, IIPOBOANMOIO B MMUCbMEHHOMN (I)OpMC, - He Ooutee yuem Ha 90 MHMHYT;

- IPOJOJIKUTEIPHOCTH MOATOTOBKYM 00YYAIOIIEerocsi K OTBETY Ha 3auéTe MM 9K3aMeHe, IIPOBOAMMOM B YCTHO# (opMme, - He
6osiee yeM Ha 20 MUHYT;

- IPOJIOJIKUTENIFHOCTH BBICTYILICHHUS 00YYaloOLIerocst pH 3aliuTe KypcoBor paGoThl - He 6oJiee yeM Ha 15 MUHYT.

IIporpamma cocrasiieHa B cootBeTcTBHM ¢ TpeboBaHussMu PT'OC BO u yue6HbIM 1utanoM no Harpasienuio 03.03.03
"Pagnodusuka” u npodpumo nogrorosku "KeantoBas u CBY anexktpoHuka.

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

IIpocpuss noarorosku: KeantoBas u CBY aneKTpoHNKa
Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHus Mo oOpa3oBaTesibHOM 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. yu-t, 2017. - 79 c. - Tekcr: anextponHsiil. - 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
(mara obpamenus: 15.05.2023). - Pexum joctyna: Juist aBTOpU3. TOJIb30BATEIICH.

JomoJHUTEIbLHAS IUTEPATYypa:

1. Jlebenes, A. Y. ®u3nka nosynpoBoaHUKOBBIX 1pudopoB / A. . Jlebenes. - Mocksa : DUSMATIINT, 2008. - 488 c. - ISBN
978-5-9221-0995-6. - Tekct : anekTpoHHSIH // JIaHb : 351eKTpoHHO-OMbMMoTevHas cucrema. - URL:
https://e.lanbook.com/book/2244 (nata o6pamenus: 15.05.2023). - Pexxum moctyna: 11 aBTOpH3. MOJTb30BaTeIeH.

2. MaryxuH, B. JI. ®usuka tBepporo tena : yyebHoe nocodue / B. JI. Maryxun, B. JI. Epmakos. - Cankt-IletepOypr : Jlanb,
2022. - 224 c. - ISBN 978-5-8114-0923-5. - Tekcr : a1eKTpoHHblIi // JIaHb : 3JIeKTpOHHO-0MOMMoTeuHast cucrema. - URL:
https://e.lanbook.com/book/210305 (nata obpamenus: 15.05.2023). - Pexxum roctyna: Juist aBTOpU3. TOJIb30BATEIICH.

3. Xpucrogopos A.B., Abpocumora U.C. MuTepdepeHIrs TeMItepaTypHbIX BOJH : yueOHO-MeToamdeckoe mocoodue / A.B.
Xpucroopos, N1.C. AGpocumosa. - Kazans: KOV, 2012. -18 c. - Teker: anekrponnsiid. - URL:
http://www.kpfu.ru/docs/F1362807166/tw_lab_Hristoforov.pdf (zata o6parmenns: 15.05.2023). - Pexum gocTtyna: OTKpHITHIHA.

4. Xpucrodopos A.B., JIyner 1.B. BoiokonHo-onTryeckas cucrema nepenaun JanHex / A.B. Xpucrogopos, 1.B. JlyHes :
yueOHO-MeToandeckoe nocodue. - Kazanb: KOV, 2012 - 29 c. - Tekcr: anekrponnsiii. - URL:
http://www.kpfu.ru/docs/F15826707/vols_lab_Hristoforov.pdf (nata obparuenus: 15.05.2023). - Pexum gocTyna: OTKPbITHIH.

5. Haceipo A .M., Xpucroopos A.B. Boanossle npouieccel. HYacTs 7. PacnipocTpaneHye ynpyrux BOJIH:
yueOHO-MeToquuecKoe mocoodwue. - Kazanp, KI'V. - 1998. - 55 c. - Tekcr: anexkrponssii. - URL:
http://www.kpfu.ru/docs/F1721676252/wp7.pdf (mata obpamenus: 15.05.2023). - Pexxum ocTymna: OTKPHITHIMA.
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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
IIpocpuis noarorosku: KeantoBas u CBY aneKTpoHMKa
KBammdukanus BbITyCKHUKA: OaKanaBp

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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