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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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IIporpamMmy aucCIUTUTMHEL pa3padoTaii(a)(u): JoIeHT, K.H. Bonrakosa H.B. (kadenpa saepHO-pU3NUECKOro MaTepraIOBeICHHUS,
Wuctutyt ¢pusukn), Natalya.Boltakova@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 CIIOCOOHOCTD MPOBOJIUTH HAYYHbIE UCCIIEI0OBAHUS B U30PaHHOM 00JIaCTH SKCIIEPUMEHTAJIbHBIX

i (wm) [AreopeTnueckux UCCIENOBaHMIA C IOMOLIBIO COBPEMEHHON PUOOPHON 6a3bl (B TOM
[YHCIIe CI0XKHOTO (pU3NUecKoro 000pyJoBaHUs) U NH(POPMALIMOHHBIX TEXHOJIOTHH € yYeTOM
OTEYECTBEHHOT'O ¥ 3apyOeKHOTO OIBITA

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):

JloJKeH 3HATh:

- OCHOBHBIC XapaKTEPUCTUKH YCKOPUTENIEH U MyYKOB 3apsKCHHBIX YaCTHIT,
- OCHOBHBIE METO/Ibl YCKOPEHHU S,

- TIIPUHIMITBL COXPAHEHUS YACTHUI] B ITyYKe B MPOIIECCe YCKOPESHUSI.

JloKeH yMeTh:

- 3(0(peKTUBHO NPUMEHSATH MOTyYEHHbIE 3HAHUS HA MPAKTUKE U1 pellieHus] (pyHIaMEHTAIbHBIX ¥ MPUKJIAJIHBIX HAyIHBIX
3aja4 B 00J1aCTU COBPEMEHHOI IKCIIEPUMEHTATBHON (PU3UKH SJIEMEHTAPHBIX YaCTHII.

JloyKeH BiajeTh:

- TEXHUKOM pacyeTa pa3IMuHbIX TapaMeTPOB IKCIIEPUMEHTOB C YyCKOPUTEIISAMU

JloJkeH 1eMOHCTPUPOBATh CIIOCOOHOCTb U TOTOBHOCTb!

- K y4aCTuio B O6CY)K,HCHI/IHX, IKCIIEPUMEHTAX.

2. Mecto gucnuminasl (MoayJisi) B ctpykrype OIIOII BO

Haunaast qucrmruiHa (MOayib) BKModeHa B pasaen "B1.B.JIB.04.03 Jucturumas (MOmysm)" OCHOBHOM MPOodecCHOHATFHON
ob6pazosatenbroi nmporpammsbl 03.03.02 "®usuka (Pusrka KBAHTOBBIX CHCTEM U KBAHTOBbIE TEXHOJIOTMM)" ¥ OTHOCUTCS K
JucturHaM 1o Beidopy yactu OITOIT BO, ¢opMupyemoii yuacTHUKaMK 00pa30BATENIbHBIX OTHOIIICHUI.

OcBauBaetcs Ha 3 Kypce B 5 cemecTpe.

3. O0beM gucHUNIMHLI (MO/IYJIsI) B 3aU€THBIX €IHHUIAX ¢ YKa3aHHeM KOJUYeCTBA YaCOB, BbIIeJJEHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4awuuxcs ¢ npemnogasareieM (0 BHAAM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITEIbHYIO
padoTy obyuarommxcs

OO011ast TPyI0OEMKOCTh JUCIMILUIMHBI COCTaBIsAeT 4 3a4eTHhIX(bie) enuHuIl(bl) Ha 144 vaca(oB).

KonraktHast padota - 90 yaca(oB), B TOM ymcIie JeKiuu - 36 yaca(oB), MpakTUIECKUe 3aHsTus - 54 yaca(oB), 1abOpaTOpHbIE
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOM paboTh - O yaca(oB).

CamocTosTenbHast padoTa - 18 yaca(os).
Kontpons (3auér / 3x3amen) - 36 daca(oB).
dopma MpoMeKyTOUHOT'O KOHTPOJISI AUCLIMIUTMHBL: K3aMeH B 5 ceMecTpe.

4. CoaeprkaHue JUCHHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAHHOE M0 TeMaM (pa3jiesiaM) ¢ yKa3aHHeM OTBEeJeHHOro Ha
HHUX KOJINY€CTBA aKaJeMHYeCKHX YacOB U BH/IOB y4eOHbIX 3aHATHI

4.1 CTpyKTypa B TeMaTH4eCKHIl IJIaH KOHTAKTHOH H CaMOCTOSITeJbHOM PatoThI 0 JUCHHILINHE (MOIYJIIO)

3AE
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-
HX TPYA0EMKOCTh (B yacax) 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
Buabl 1 yackl KOHTAKTHOI Pa6oThl, Camo-
HX TPYA0EMKOCTh (B yacax) CTOSI-
N Paznesst qucnunmnet / Ce- Ulexunn,/Texuun|IIpakru-[Iipaktn-/Ta6opa-/Iadopa- TeIb-
Mo ayJist MECTP| Bcero | B3J. |4deckue | yeckue [TopHbIe | TOpHBbIe| HAA
¢opme BansaTHs,| B 3J. |[padoThL,| B3I pa-
Bcero | dopme | Bcero | popme 0ora
Tema 1. Beegenue. Y ckoputesv mpsIMOro JIeUCTBUSI
1. A P P A 5 4 0 6 0 0 0 3
Tema 2. Iuknundeckue yckoputenu. [Tonepeunas
YCTOMYMBOCTD M (pOKycHpOBKa. HAYKIIMOHHOE
ckopenue. berarpon. BY - yckopeHnue.
2. ko p ycrop 5 6 0 8 0 0 0 2
ABTO(pa3MpPOBKA B IIMKJINIYECKUX YCKOPUTEISIX.
Tema 3. Bo3MmylleHus ¥ JOMYCKU B LIMKJINYECKUX
YCKOPUTENSAX. MeTOIbI OXJIakKICHUS ITYIKOB
3apsDKEHHBIX YaCTHIL B IAKJIMYECKUX YCKOPUTETIAX.
3. o 5 6 0 6 0 0 0 3
[IpocTpaHCTBEHHBIH 3aps] U KOTePEHTHBIC
HEYCTOWYMBOCTH.
Tema 4. Tunsl HTUKIAYECKUX PE30HAHCHBIX
4. |yckoputeneii. JInHeiiHbIE IMKIIITYECKHE 5 4 0 8 0 0 0 2
YCKOPUTEJH.
Tema 5. JIluHaMMKa YacTUII B IMTHEHHBIX
PE30HAHCHBIX YCKOPUTENAX. DPPEKTH
MIPOCTPAHCTBEHHOTO 3apsi/ia B JIMHEIHBIX
5. |'POCTP PAA 5 8 0 12 0 0 0 4
ycKopuTeNsaX. KOHCTpYKIWS 1 mapamMeTphl
JIMHEIHBIX YCKOpPHUTENEH. Y CKOPUTEIH CO
BCTPEYHBIMH Ty YKAMHU.
Tema 6. ctounnky 3apspkeHHBIX dacTull. HoBbie
6. P H 5 4 0 8 0 0 0 2
METO/IBl YCKOPEHU S
Tema 7. PaguanyonHas 3aiiura ycKopuTesiei
7. Auan HHiHTa yeKop 5 4 0 6 0 0 0 2
Toro 36 0 54 0 0 0 18
SAEKTPOHHBIH
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4.2 Cogep:kanne qUCIUATLIHHBI (MO TyJIs1)
Tema 1. BBeneHue. Y cCKOpuTeJ I NPAMOTro AeiicTBUSA
XPOHOJIOTHSI pa3BUTHSI YCKOPUTEILHOM (DU3UKHU U TEXHUKHU. Y CKOPUTENTN B COBPEMEHHON HayKe U ITPOMBIIILIEHHOCTH.

YcKkopeHure B 3JIEKTPOCTATHUECKMX, BUXPEBBIX U BBICOKOYACTOTHBIX JIEKTPUUYECKUX MOJIsAX. [IpHHIMITHATBHBIE CXEMBI
yckopuresneil. CBeTUMOCTb YCKOPUTEJIS. Y CKOpHUTENH TpaHchopMaTopHOro Turna. KackagHsle yCKOpUTeNH.

Tema 2. Ilukianyeckue yckopureu. [lonepeynas ycroiiunBocTh U (poKycupoBka. MHAYKIIHOHHOE YCKOP €HHE,
Berarpon. BU - yckopenne. ABTo(a3npoBKa B IUKJINYECKHX YCKOPHUTEJISIX.

INonepeunas ycroitunBocTh U (poKycupoBka. PokycHpoBKa HEOAHOPOIHHIM MATHUTHBIM TosteM. Kputepuil ycroiunBocTy n
OeTaTpoHHBIE KOJIeOaH!s B IIEPHOIMYECKUX chcTeMax. [Ipocreiimme s5ieMeHTHl (POKYCUPYIOIIEH CHCTEMBI.

NupykuroHHoe yckopeHue. betaTpos.
ABTO(a3MpPOBKa B LIMKJIMYECKHUX YCKOPUTEISIX: pABHOBECHAS YaCTHIIA, IPUHIMIT aBTO(a3UPOBKH, (pa3oBble KOTeOAHUS.

Tema 3. BO3MleIeHI/IH U JOIIYyCKHA B HUKJINYE€CKHUX YCKOPUTEJISAX. MeTOJILI OXJIAZKACHUSA MNYIKOB 3apAKEHHBIX
YacCTUI B HUKJINIECCKUX YCKOPHUTEJIAX. HpOCTpaHCTBeHHbIﬁ 3apAa/1 1 KOr€¢peHTHbIC HeyCTOﬁqHBOCTH.

Pe3oHaHChl GeTaTpOHHBIX KOJIeOaHUM, MApAMETPUIECKUI PE3OHAHC, PE3OHAHCHI CBSI3H, HEJIMHENHBIE PE30HAHCHI.
PanuarnonHoe, 3J1eKTpOHHOE, MOHU3ALIMOHHOE (MIOOHHOE).

Cratudeckue 3(p¢eKThl IPOCTPAHCTBEHHOTO 3apsi/ia; HEKOTePEHTHBIN CIIBUT YaCTOTHI OETATPOHHBIX KosieOaHu (popmyia
Jlacnerra). KorepeHTHble KosieOaHuUsI myvka. IHKpeMEHTBI KOTepPEeHTHBIX HeyCTONUMBOCTer. IMIe1aHe MTMHAPHIECKOM

kamepsl. Kputepnii Kaitna-IlIxenns). 3aryxanue Jlannay n gpyrue kuaerndeckue 3¢gpextsl. HeycroiiunBocTr B ienouke
MAJIBIX CTYCTKOB.

Tema 4. Tunbl MUKJINYECKUX PEe30HAHCHBIX ycKopuTeeil. JInuneiinbie IKJINYECKHE YCKOPUTEJH.

Tumne HUKJIMYECKUX PE3OHAHCHBIX YCKOPHTeﬂeﬁ. Omnucanue u KOHCTPYKIUS. MarHuTh 1 X IUTaHUE. ycxopmoume CUCTEMBEIL.
HI/IKIII/I‘IGCKI/IG YCKOPUTEJIA C NTOCTOSAHHBIM MArHUTHBIM ITOJIEM (HI/IKHOTPOH, CUHXPOLIMKJIOTPOH, MI/IKpOTpOH).

OCHOBHbIE XapaKTEPUCTHKU YCKOpsouX cucteM. OCOOEHHOCTH CUCTEM CO CTOsTuel BOJIHOM. [JuacdparMiupoBaHHbIN BOJIHOBO/I.

Tema 5. /InHaMuKa 4yacTHI] B JIHHEHHBIX Pe30HAHCHBIX ycKOpHUTeaaX. J¢ ¢ eKThl NPOCTPAHCTBEHHOTO 3aps/1a B
JHHENHBbIX yecKkopuTesax. KoHCTpyKus u napamMeTphl JUHEHHBIX yCKOPHTeJIell. Y CKOPHTeJH CO BCTPeYHbIMH
ny4YKaMH.

ITpononeHOE IBMKEHKE B I10J1€ BOJIHBL. [IpeArpynimpoBka yacTul.
[IpononsHOE IBMKEHHE B CAMOCOTIIACOBAHHOM ToJte. Harpy3ka TOKOM 1 ONTHMU3anusl MapamMeTpoB YCKOPUTEIS.
JIuHeliHbIe pe30HaHCHBIE YCKOPUTEIN IEKTPOHOB. JINHENHbIE YCKOPUTEIN UOHOB.

MeTO,H BCTPEYHBIX ITYYKOB. Haxkorutenue nerkux qacTuil. Hakormnenue Tsoxebix qacTul. yCKOpI/ITeJ'II)HO-HaKOHI/ITeJ'II)HHe
KOMILIEKCHI. JInHelHbIe KOHﬂaﬁHepLI. CUIbHOTOYHBIE QJICKTPOHHBIE 1 MOHHBIC ITyYKH. I/IMHyJ'II)CHLIe HUCTOYHHUKHU MOIIHOCTH.
CUIbHOTOYHEIE JUOJBbI.

Tema 6. UcTounuku 3apsikeHHbIX YacTul. HoBble MeTO1bI yCKOP eHUst

DJIeKTpOHHbIE MyKU. VIOHHbIE MICTOYHMKH HA OCHOBE BBICOKOBOJITHOTO paspsija. DJIEKTPOHHO-IIUKIOTPOHHbIE PE30HAHCHBIE
(QUP) ucrounuku. JlazepHble MIOHHbIE UCTOUHUKU. VIOHHBIE HICTOYHUKH C JIEKTPOHHBIM ITy4YKOM-HUOHU3ATOPOM.

YckopeHue JIeKTPOHHBIX KoJiell. JlazepHbie U MI1a3MeHHbIe MeTO/Ibl YCKOpeHusl. CHHXPOTPOHHOE U3JTyYeHHe.
Tema 7. PagnanuonHas 3amuTa yCKOPHTexeil

YcKOpUTeIn 31€eMEHTAPHBIX YacTHUIl KaK BaKyyMHBIE YCTaHOBKH. BakyyMm B yckoputensax. PagnaniionHas 3ammTa yCKOpUTEIeH.
BzanmMopeiicTBre YacTHI] ¢ OCTAaTOYHBIM ra30M B ycKopHTese. IoHM3alnoHHbIe TOTepy 1 uX (IIyKTyarmu (straggling).
OnHOKpaTHOE M MHOTOKpaTHOE paccesiHie. THITNYHbIEe BaKyyMHbIE YCTIOBHS B Pa3/IMYHbIX YCKOPUTEIISIX.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCceYeHHsI JJIsi CAMOCTOATEJbHON PAa60ThI 00yJaIOIUXCS M0
U CIHILIIHE (MOIYJIIO)

CamocrosTesbHas padoTa 00yYaIOIIMXCs BHITIOIHSETCS MO 331aHUI0 U IPH METOOMYECKOM PYKOBOJCTBE NperofiapaTeis, HO 6e3
€ro HeMoCpeACTBeHHOro yyactust. CamocTrosiTesbHast padoTa MoApasAeNseTcsl Ha CaMOCTOSITENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSAX U HA BHEAYIUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTe bHAs paboTa 00yJaIOIMXCs BKIIOYALT KaK MOJIHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (Pa3aesioB) AUCHMIUINHBL, TAK U MPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHON paboThl. Bo BpeMst caMoCTOsTeNbHOM paboThl 00yJaloIrecs YNTAIOT U KOHCHIEKTUPYIOT Y4eOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIOIHSIOT 3a1aHU s, HANIPABJICHHbIC Ha 3aKperIeHNe 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSATCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUIUIMHE.

OpraHu3zalys caMOCTOSITENIbHOW padoThl 00YYaIOIIMXCs perJiaMeHTUPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOINYECKOIl JINTepaTypoil 1 JeKTPOHHBIMU 00Pa30BaTE/IbHBIMY PECYPCAMHU, BKIIOUASL:

INopsimok opraHU3alMK U OCYIIECTBIIEHUs] 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, MporpaMMaM ClielIUINTETa, POrpaMMaM MarkCTpaTyphl (YTBEPXK/ICH MPUKa30M
MuHKCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoit ®eneparvu ot 6 anpesst 2021 roga Ne245)

SAEKTPOHHBH
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IMucemo Munucrepersa obpazoBanust Poccuiickoit @eneparn Nel4-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJIHOW paOOThI CTY/IEHTOB BHICIIMX Y4eOHbBIX 3aBe/leHuit"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepasbubIi yHUBEpCUTET"

ITpaBuna BHyTpeHHEro pacrnopsjka esepaabHOro rocy1apcTBEHHOrO aBTOHOMHOTO 00Pa30BaTe/IbHOTO YUPEkKJEHHS BBICLIIETO
npodeccronanbHOro oopazosanus "Kazanckuii (ITpuBomkckuii) enepaibHblii yHUBEpcUTeT"

JlokanpHbie HOpMaTHBHBIE akTHI KazaHckoro (ITpuBosskckoro) denepaabHOrO yHUBEPCUTETa

HckyccTBeHHAs PaJJMOaKTUBHOCTD ¥ ONPEeICHUE MEPUOIOB MoJTypacaga HyKJIUIOB -
https://kpfu.ru/docs/F1050080452/nejtronnaya.aktivaciya.pdf

HccnenoBanue CTaTHCTHYECKOTO XapaKTepa pacrajga paquoakTUBHBIX saep. Pacnipenenenue [lyaccona -
https://kpfu.ru/portal/docs/F1160067234/raspredelenie_puassona.pdf

Peructpaius pagnoaktuBHoctu. Cuetunk ['eiirepa-Miosuiepa - https://kpfu.ru/docs/F1539437098/Gainov_Geiger_v7.pdf

Perucrpanus criekTpoB ab(a-4acTull, MOITyIPOBOJIHUKOBBIE JETEKTOPHI -
https://kpfu.ru/portal/docs/F_1836042626/a_spectroscopy_2022.pdf

dusnyeckre OCHOBHI A03UMeTpuu. PaquarionHas 6e30macHOCTb -
https://kpfu.ru/portal/docs/F_943997852/Fiz..osnovy.dozim._fiziki_cor.pdf

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIUILINHE (MOIYJII0)

DOoH/1 OIIEHOUHBIX CPEACTB MO AUCHUILIMHE (MOJIYJII0) BKIIOYAET OLEHOYHbIE MaTepHallbl, HAITPaBJIEHHbIE HA MMPOBEPKY OCBOEHUS
KOMIIETEHIIUH, B TOM YKCJie 3HAHWH, YMEHUI 1 HaBBIKOB. POH]T OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOYHbIE CPEeJICTBA TEKYIIETO
KOHTPOJISI U OLIEHOYHBIE CPEeJICTBA TPOMEXYTOUHON aTTECTAIIUH.

B (oHIe 01IeHOYHBIX CPENICTB COAEPKUTCS CIeayoIas HHPOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH TUIAHUPYEMBbIM pe3yJibTaTaM 00yueHHsI 110 AUCIUILTMHE (MOYJI0);

- KpUTepHH OlICHUBAHUS C(DOPMUPOBAHHOCTU KOMITCTEHITHI;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCHUILTUHE (MOIYJIO);

- OTIHMCaHUE MOPsIIKA IPUMEHEHUS W TIPOIIEAYPHI OIIEHIUBAHUS JITS KAKIOTO OICHOYHOTO CPE/ICTBA;
- KpUTEpHHU OLIEHWBAHUS [JTs1 KaXJJOr0 OLIEHOYHOTO CPEJICTBA;

- COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA TpeéOBaHI/IH, MMPEeaAbABIIAEMBIC K )IeﬁCTBPIHM O6y‘-laIOI_HI/IXCH, AEMOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCLUMILIMHE HaxonuTces B [Ipunoxenun 1 kK mporpaMMe AUCLMILIMHBL (MOIYJIIO).

7. IlepedeHnb JUATEPATYPhl, HEOOXO0JUMOM JIJIsT 0CBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHre TUCITUIUIMHBL (MOJYJIsI) TIpEINoIaracT u3y4eHne OCHOBHOM ¥ JOTIOTHUTEILHON yueOHO! TuTepaTypsl. JlutepaTypa
MOJKeT OBITh JIOCTYITHA OOYYAIOIIAMCS B OTHOM M3 IBYX BapUAHTOB (JILOO B OOOMX W3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKToueHHbIX KDY norosopos ¢
MPaBOOOJIAATENSIMHU;

- B mevyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. Jlo6aueBckoro. OOydJaroniuecs mojy4yanT yIeOHyI0 JUTepaTypy Ha
aOOHEMEHTE IO YMTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIPABHJIAMHK TI0JIb30BaHUsI HaydHOW OMOINOTEKON.

DJIeKTPOHHbIE U3AHUSI JOCTYIHbI AUCTAHIIMOHHO U3 JII00OK TOUKH MPU BBEAEHUH O0YYAIOIIMMCSI CBOETO JIOTMHA U [apoJisi OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIH yHUBepcuTeT" . [Ipu HCmoNb30BaHIM TEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist o0ydaomnmxcst o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KakKIOTO U3 U3JaHMI OCHOBHOM JIMTEPaTyphl M He MeHee 0,25 3K3eMIUIspa JOTOIHUTEIFHOM JIUTEpaTyphl Ha
KaXJ0ro 00y4aroierocsi U3 Yuclia Jull, OJHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCIUILINHY.

IlepeyeHb OCHOBHOM M JJONIOJTHUTEILHON YUeOHOM JIUTEPATYPhl, HEOOXOMMOM JIJIs1 OCBOSHHMSI JUCIIMIUIUHBI (MOIYJIs1), HAXOIUTCS
B [Ipwioxenun 2 k pabouei mporpamme AUCHUIUTAHBL. OH NOJIEKUT OOHOBJICHUIO TIPU U3MEHEHUH YCIIOBHIA 10roBopoB KOV ¢
paBo0OIaAaTelIsIMU JICKTPOHHBIX U3JAHUI U MPY U3MEHEeHUH KoMILUIeKToBaHus (oumoB HayuHou 6udmmoreku KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTEepHET'', HE00X0AUMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

O6pazoBarenbHbiii opran OUAU - https://edu. jinr.ru/ru/

OcHoBbI (py3KMKH U TexHUKH yckoputened, TT. 1-3, 1981-1983 rr. - https://vk.com/wall-163473506_1276
Caiit HayuHO-HccneoBatenbckoro komruiekca NICA - https://nica. jinr.ru

Teopus TMHENHBIX Pe30HAHCHBIX YcKopuTeneil: [Junamuka yactui - https://libcats.org/book/475744
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9. MeTOI[I/I‘IECKI/le YKazanua aJid oﬁyqalonmxc;l 0 0CBOCHHUIO U CIINIIJINHbI (MO,[(yJIﬂ)

Bujg paéor MeToanueckue peKoOMeH amuu

JIEKLIN B xopne NeKIMOHHBIX 3aHATUI BECTH KOHCIIEKTUPOBaHKUe y4eOHOro Mateprana. O6paiath BHUMaHUE Ha
KaTeropuu, (popMyJIMpPOBKH, pacKpbIBAIOIIE COJEPKaHUE TeX WM MHBIX SIBJIEHUI 1 IIPOLIECCOB, HAyYHBbIE
BBIBOJIbI M IPAKTUYECKUE PEKOMEHAMU. B pabounx KOHCIIEKTax AOIyCKaeTcs AelaTh IIOMETKH U3
PEKOMEH/I0BAaHHOM JIMTEPATYPBI, AOTOJHSIOLINE MaTepUas MPOCITYIIAaHHOM JIEKLIUH, a TaKXke NOJUePKUBAIOLINE
0co0yI0 B)KHOCTb Te€X MJIM UHBIX TEOPETUYECKUX MOTOKEHNHA. 3a1aBaTh NPenoaBaTesio yTOUHSIOIIIE BOIIPOCHI C
LIEJIbIO YSICHEHUsI TEOPETUYECKUX MOJIOKEHHMA, pa3pelleH s CTIOPHBIX CUTYaLUid.

npakTryeckue | Ha mpakTudeckux 3aHATUSX HEOOXOAUMO BHUMATEJBHO OTHOCHUTCS K OTBETAM OTHOTPYIITHUKOB U

3aHATHS KOMMEHTApUsIM TPETIOIaBaTeisl, TOCKOJIbKY MaTepHral, BHIHOCHMBIN Ha 0OCYKICHUE Ha MPAKTUICCKUX 3aHATUIX
MOKET HEe PACCMATPUBATHCS HA JICKIIMOHHBIX 3aHITUSAX. 3aMEUaHus1 MpenojiaBaresisi, O0palieHHbIe K JPYruM
CTyJeHTaM, CJIeIyeT YUUTHIBATH TP MOATOTOBKE CBOETO 3a/IaHMS.
METOOUYECKUE YKA3AHUMA K PEHIEHUIO 3A0AY (Ky3ueuos, C. W. Yckopurtenu 3apsKeHHbIX YaCTHIL)
1. BuumatenpHO npouunTaiite yciioBus 3agaun. Cesante COKpalleHHYIO 3alUCh JAHHBIX U UICKOMBIX (PU3UYECKUX
BEJIMUKH, MPEIBAPUTEIIbHO MPEICTABUB UX B MHTEpHALIMOHAIBHOH cucteMe eaunull (CH).
2. BaukaUTe B cMBICH 3a1aud. [IpencraBpTe (hU3MUecKoe sIBJICHUE, O KOTOPOM UJIET Peub; BBEAUTE YIIPOIIAIOIIIe
TIPEIOJIOKEHHS, KOTOPhIE MOKHO CIEJaTh MPH perieHud. 1 5Toro Heo6X0IUMO HCIOIB30BaTh TAKUE
abCTpaKIWy, Kak MaTepualibHast TOYKa, aOCOTIOTHO TBEpPIOE TeJIo, Iy CBeTa.
3. Ecnu no3BoJIsIET yCa0BUE 33]a4UU, BBIIOJIHUTE CXEMATUUECKUIN YePTEXK.
4. C noMo1pio (PU3NIECKUX 3aKOHOB YCTAHOBUTE KOJIMYECTBEHHbBIE CBSI3U MEXAY 3aaHHBIMU U UICKOMBIMU
BEJIMYUHAMM, TO €CTh COCTABbTE 3AMKHYTYIO CUCTEMY YPABHEHUIA, B KOTOPOU YKCIIO YPABHEHUI PABHSIOCH Obl
YHCITy HEM3BECTHBIX.
5. Haiipute pelieHue nojiyyeHHON CUCTEMbl YPaBHEHUH B BUJIE AJITOPUTMa, OTBEUYAIOUIErO Ha BOIIPOC 3a1a4H.
6. IIpoBepbTe MPaBUIFHOCTD MOYYSHHOTO PEIICHHUSI, MCIIOIb3YsI MPABUIIO Pa3MEPHOCTEH.
7. IloacTaBbTe B MOTYyYEHHYIO (DOPMYJTY YHCICHHBIC 3HAUCHUS (PU3UICCKUX BEJIMUMH U MIPOBE/ICTE BHIYUCIICHHUS.
OO6paTuTe BHUMAHUE Ha TOYHOCTh YMCJIEHHOTO OTBETA, KOTOPAs HE MOXKET ObITh OOJIbIIIE TOYHOCTU UCXOIHBIX
BEJINYLH.

camoctosi- | CamocrositesnpHast paboTa CTyAEHTa 3aK/II0YaeTCsl B aHAIM3e HH(BOPMALIUH, IOy IeHHON UM Ha JIEKLIIMOHHBIX
TeNbHas padoTa | 3aHATHUSIX.
[Ipy BO3HUKHOBEHUH BOIIPOCOB WJIH MPOOJIeM B MOHUMAHUM KAKUX-TMOO TeM, HEOOXOMMO 00paTUThCS K
CaMOCTOSITE/ILHOMY M3YYEHHUIO PEKOMEHI0BAHHOM JuTeparyphl. Ecii caMoCcTosITeNIbHO He yAaeTcst pa3oodparscs,
HYKHO 0OpaTUTHCS K [PEOJaBaTeo.
CamocrosiTespHasl OATOTOBKA K HPAKTUYECKUM 3aHSTUSIM, BBIIIOJIHEHHIO MHCbMEHHBIX paboT, 9K3aMeHy
OCHOBaHa Ha MOBTOPE JIEKLIMOHHOIO MaTepuaa, a TAakKe MaTepuana, U3JI0XKEHHOTO B PEKOMEH/yeMOn
surtepatype. OOyYalouicss MOXET 0OPATUTHCS K JPYTMM UCTOYHHKAM HH(MOPMALMH, K KOTOPBIM OH UMEeT
JocTyI. B nocneaHeM citydae CTyIeHT J0JDKEH OCBEJOMHTHCSI Y IPEHoJaBaTelsi O HaIe)KHOCTH JAHHOTO
MCTOYHMKA C TOYKHU 3PEHHUST JOCTOBEPHOCTH MH(DOPMALIUH.

9K3aMeH YcrnemHoe ocBoeHe Kypea NpejinoaraeT akTHBHOE y4acThe CTy/IeHTa MyTeM IUIAHOMEPHOH, TTOBCETHEBHOM
padoTHL.

ITpu NoAroTOBKe K 9K3aMeHy He0OXOMMO MOBTOPUTH MATepHal, COTJIACHO CIIMCKY BOIPOCOB, BHIHOCHMBIX Ha
KOHTpOJIb. Ha Kax/Iblii BOITPOC CTY/IGHT HOJKEH 3HATH OTBET XOTSIOBI HA YPOBHE OMNpPEIe/ICHH.

CremyeT y4ecTb, 4TO 4acTh MaTepHaa OTBOJUTCS Ha CAMOCTOSITENIbHOE U3yUEeHHE, TO9TOMY B CIIFICKE BOTIPOCOB
MOTYT 3aTParkBaThCsl TeMbl, KOTOPBIE He OBUIM PACCMOTPEHBI Ha ayAUTOPHbIX 3aHATHSX.

10. ITepeyensb nHGOPMAIUOHHBIX TEXHOJIOTHIA, HCIOJIb3YEMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOI0 MpoIecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro obecneueHnst 1 HH( OPMAIUOHHBIX CIIPABOYHBIX
cucTeM (IpH HEOOXOJUMOCTH)

INepeuens HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHUN 00pa30BaTEIbHOIO IPOLiecca M0 JUCHUILINHE
(Mozymo0), BKJIIOYasi IEpeYeHb [IPOrpaMMHOr0 odecredeHusi 1 MH(OOPMALMOHHBIX CIPABOYHBIX CHCTEM, IPEICTABIICH B
[punoxeHuu 3 k paboueii Mporpamme JUCHMUILUIAHBI (MOJIYJIsT).

11. OnucaHne MaTepUATbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOII JJIsl OCYIIeCTBJIEHHs 00Pa30BaTEJILHOI0
npoiecca no JUCIAIIAHE (MOIYJII0)

MarepuanbHO-TEXHHUECKOE 00eCrieueHrne 00pa3oBaTeIbHOrO Mpoliecca Mo JUCIUILTMHE (MOJIYJII0) BKIIIOUAET B ce0s1 Creyomme
KOMITOHEHTHI:

SAEKTPOHHBH
Crpanuna 7 u3 10. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



CIN

ITporpamma mucimruiunsl "Beegenue B ¢usuky yckopureneil'; 03.03.02 "®usuka”.

TomertieHus VTSt CAMOCTOSITETLHON pabOTH 00YJAIOIINXCsl, YKOMIUICKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOebIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTr "VIHTepHeT" 1 oOecrieueHueM JOCTyma
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBarenbHylo cpeny KOV.

VuebHble ayAUTOPUH AJIsI KOHTAKTHOM paboTHI ¢ MpernoaaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAaHHON MeOebio (CTOJIbI
U CTYJIbS1).

Kommnblotep 1 npuHTEp 1)1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.

MynsTUMeaniHAS ayAUTOPHSI.

12. CpeacrBa ajjanTanuu npenojaBaHusi JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalONUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XO,I[I/IMOCTI/I B O6pa30BaTCHBHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl 1 TEXHOJIOTHU, 06)161"1310]].[146
BOCIHIpUATHUE I/IH(l)OpMaL[I/II/I O6y‘{aIOHII/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAHTYCHHBIMUA BO3MOKHOCTAMUA 3J0POBbA:

- CO3/laHNe TEKCTOBOW BEPCHUU JII00Or0 HETEKCTOBOIO KOHTEHTA [l €70 BOZMOXXHOI'O IPe0O0pa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, yIOOHBIE TS pa3IMYHBIX MTOJIb30BATENIEH;

- CO3JaHME€ KOHTCHTA, KOTOpHﬁ MOJKHO PEACTABUTL B PA3JIMYHBIX BUAX 0e3 NOTCPH JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTH MaCH.ITa6I/Ip0BaHI/IH TEKCTA U H306pa)K€HHﬁ 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETb JOCTYITHOCTD YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3J]aHKe BO3MOKHOCTEH JUIsl 00YyUaIoIMXCsl BOCIPUHUMATD OJHY M TY ke MH(OPMAaIMIO U3 Pa3HbIX KCTOUYHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIICHUSIMH CJIyXa MOJTy4Yaad MH(POPMALMIO BU3YaIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPMMEHEHKE ITPOrPaMMHBIX CPE/ICTB, 00SCIIEUNBAIOIINX BOBMOKXHOCTh OCBOCHHSI HABBIKOB U yMEHHH, (hOPMHUPYEMBbIX
JWCUMIUTMHOM, 32 CYET aNlbTEPHATHBHBIX CIIOCOOOB, B TOM YKCJIE BUPTYaJIbHBIX JJAOOPATOPHI U CUMYJISILIMOHHBIX TEXHOJIOTH;

- IPUMEHEHHe JIMCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHH [UIs Tiepeaadyr MH(GOpMali, OPraHu3aliy Pa3iniHbIX (popm
WHTEPAKTUBHOW KOHTAKTHOW paboThl 00y4alolIerocs ¢ NpernojaBaTeieM, B TOM Yicie BEOUHAPOB, KOTOPbIE MOTYT OBITh
HCIIOJIb30BaHbI /151 IPOBEACHUS BUPTYAJIbHBIX JIEKLHI C BOZMOKHOCTBIO B3aMMOJCHCTBUS BCEX YYACTHUKOB AUCTAHIIMOHHOTO
00yueHus1, MPOBEICHNsI CEMUHAPOB, BHICTYIUICHUS C JIOKJIAaMH U 3alIUThI BHITOJIHEHHBIX paboT, MPOBEAEHUsI TPEHUHIOB,
OpraHU3alUK KOJUIEKTUBHOM paboThl;

- IPUMCHEHUEC JUCTAHIIMOHHBIX 06pa3OBaTCHLHLIX TEXHOJIOTUI UL OpraHnu3atn (1)OpM TEKYyHIEro u NIpoMeKyTO4YHOI O
KOHTPOJIA;

- YBEJIMYEHUE MIPOJOJIKUTENLHOCTU CIAUM 00YYAIOIIMMCsI MHBAJIMIOM WIIH JIUIIOM C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3710POBbSI
(popm poMeKyTOUHOH aTTECTAIUHU 110 OTHOLIEHHUIO K YCTAaHOBJIEHHOH MPOIOJUKUTENPHOCTH UX CAAYH:

- IPOAOJIKUTEIbHOCTU CAa1n 3a4€Ta Wi 9K3daM€Ha, IIPOBOANMOIO B MMCbMEHHOMI (I)OpMG, - He Oostee uem Ha 90 MUHYT;

- IPOJIOJKUTEIPHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOANMOM B YCTHOM (popme, - He
6osiee uem Ha 20 MUHYT;

- MIPOJOJDKUTENILHOCTY BBICTYIUIEHUST 00yYaIoIIerocsl pH 3aliTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MuHYT.

[Iporpamma cocraiieHa B cootBeTcTBHM ¢ TpeboBaHussMu PT'OC BO u yueOHbIM rutanoM nio Harpasienuio 03.03.02 "dusuka”
Y poUTIo MOATOTOBKY "®U3MKa KBAHTOBBIX CUCTEM M KBAHTOBbIE TEXHOJOTUU" .

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.B./]B.04.03 Bgedenue 6 cpusuxy yckopumeneti

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

Hanpasnenue nogrorosku: 03.03.02 - dusrika

Ipodunb noaroroBky: PuU3MKa KBAHTOBBIX CUCTEM U KBAHTOBBIE TEXHOJIOTUY
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

OcHoBHas JuTepartypa:

1. Ky3nenos, C. U. Yckopurenu 3apsikeHHBIX yacTrll. Kype (usuky ¢ mpuMepamu peleHus 3agad [DneKTpoHHbI pecypc]:
yue6noe nocodue / C. U. Ky3nenos; HatmonaneHbiil uccieqoBateibckuil TOMCKUI MOMUTEXHUYECKUI YHUBEPCUTET. - TOMCK:
Nza-Bo Tomckoro noimrexHuyecKkoro yuusepeurera, 2011. - 45 c. - TekcT: 3JeKTpOHHBIH. -
URL:https://znanium.com/catalog/product/417628 (nata obpamenus: 24.05.2023). - PexxuM ocTymna: o NOATKCKE.

2. MBaHoB, A. B. /luHaMuKa 3apsiKeHHbIX YacTHLl M MHTEHCHUBHBIX ITyYKOB B CTALIMOHAPHBIX MoJsix/IBaHOBA.B. -
Hosocuoupcek: HI'TY, 2011. - 211 c.: ISBN 978-5-7782-1635-8. - Tekcr: anekTpoHHsiii. - URL:
https://znanium.com/catalog/product/546733 (nara oopauienus:: 24.05.2023). - Pexxum gocTyma: 1o moJImcKe.

3. Yepnsies, A. I1. BanmonelicTBiie HOHU3UPYIOIIETO U3JIyUeHNUsI C BEIECTBOM [ DJIEKTPOHHBIN pecypc]: yued. mocobue -
DnekTpoH. naH. - Mocksa: ®usmatiut, 2004. - 152 c. - Pexxum mocryna: https://e.lanbook.com/book/59340 (naTa o6parnieHus:
24.05.2023). - 3aru. ¢ 3kpaHa..

JonoHUTEILHAS JUTEpaTypa:

1. Kysnenos, C. 1. ®usuka. BonHoBas ontrka. KBanToBast mprpoaa u3mydeHus. DIeMeHThl aTOMHOU U siiepHON (PU3UKHU: yueo.
nocobue / C.1. Ky3suenos, A.M. Jluzep. - 3-e uzn., nepepad. u jorn. - Mocksa: By3osckuit yuebnuk: UTHOPA-M, 2019. - 212 c.
- ISBN 978-5-9558-0350-0. - Tekcr: anexkrponHsiid. - URL: https://znanium.com/catalog/product/1002478 (nata obpamenus:
24.05.2023). - Pexum goctyna: o NOAMUCKE.

2. MamHocTtpoenue saepHoit TexHuku. Tom IV-25. B aByx kaurax. Kuaura 1 [Qnektponssiii pecype] / E. O. Agamos [u ap.]. -
DNeKTpoH. JaH. - MockBa: Manmmnoctpoenue, 2005. - 960 c. - Pexxum nocryna: https://e.Janbook.com/book/794 (nata
obpamienusi: 24.05.2023). - 3aru. ¢ sKpaHa.

3. MammHocTpoeHue sinepHoit Texaukd. Tom IV-25. B 2-x kaurax. Kuaura 2 [9nextponnsiit pecypce] / I1. B. Aunpees [u ap.]. -
DneKTpoH. OaH. - MockBa: MammHoctpoenne, 2005. - 944 c. - Pexxum moctyna: https://e.lanbook.com/book/795 (mata
ooparmrenusi: 24.05.2023). - 3aru. ¢ 3kpaHa.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.B./]B.04.03 Bgedenue 6 cpusuxy yckopumeneti

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

Hanpagsnenue nogrorosku: 03.03.02 - dusrika

Ipodunb noxroroBky: PuU3NKa KBAHTOBBLIX CUCTEM U KBAHTOBBIE TEXHOJIOTUU
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo o0pa3oBaTesibHON nporpamme: 2022

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
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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