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1. ACIIOPT PABOYEH TPOT'PAMMBI JJUCIHUILJIAHBI

C0.01.06 «Puszuxa»

1.1. O6saacTh NpUMeHeHHsI NPOTPAMMBbI

Pabouast mporpaMma JUCHUIUIMHBI SBJSIETCS YacThIO MPOTPaMMBI MOJATOTOBKH CHELUAIH-
cToB cpeanero 38eHa B coorBeTcTBUU ¢ PI'OC no cnenmansroctu CITIO  36.02.01 Berepunapus.

1.2. MecTo y4eOHOIl AUCHHMILUIMHBI B CTPYKType NPOrpaMMbl MOATOTOBKH CHENHATHUCTOB
cpeanero 3BeHa: /[ucnumuna sBisiercs 6a3oBoi (nHaeke CO.01) 1 OTHOCUTCS K TpyIe 0011eo0-
pa3oBaTeNbHBIX YYeOHBIX TUCIMILIMH CPpEAHEro npodeccuonanbHoro oopaszoanus (nuaexkc COO).

1.3. e 1 3aga4n y4eOHOH AMCUMIIMHBI — TPeOOBAHMA K pe3yJIbTaTaM OCBOCHHUSI Y4eOHOM
AUCUMILIUHBI:

B pPE3yjabTaTe OCBOCHUA AUCHUIIJIMHBL 06yqa}om1/117lc>1 JOJI2KCH 3HATh:

c(OpMUPOBAHHOCTH MPEACTABICHUI O poJid U MecTe (PU3UKH B COBPEMEHHOI HayuyHOU KapTuHE
MHUpa, 0 cucTeMooOpa3yomeil poin (U3NKK B Pa3BUTHH €CTECTBEHHBIX HAyK, TEXHUKU U COBpE-
MEHHBIX TE€XHOJIOTH, O BKJIa/J€ POCCUMCKUX U 3apyOekKHBIX yUEHBIX-(PU3UKOB B pPa3BUTHE HAYKU;
(bU3NYECKyI0 CYIIHOCTh HAOJIIOJJaeMbIX SBJICHHI MHUKPOMHpPA, MAaKpOMHpa U Meramupa; posu ¢u-
3UKH B (QOPMHUPOBAHUH KPYro3opa U (GyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa IS PEIICHUS MpaK-
TUYECKUX 3a/1a4;

B pe3ynbraTe 0cBOE€HUS TUCHUIIIMHBI O0YyUYaIOLIUIICS 10JIKEH YMETh!
- pacro3HaBaTh (PU3HUECKUE SBIEHHS (IPOLIECCHI) U OOBACHATH UX HA OCHOBE N3y4YECHHBIX 3aKOHOB;

- BJAACTh OCHOBOIIOJAararouiuMu (1)H31/I‘-ICCKI/IMI/I MOHATHAMU W BCJIIMYUMHAMU, XapPaKTCPUIYIOUIUMU (1)1/131/1‘-16-
CKHEC IIPOLECChI;

- BIQJIETh 3aKOHOMEPHOCTSMH, 3aKOHAMU M TeopusiMU (3akoH BceMupHoro TsroteHwus, I, II u III 3akonb
HrroToHa, 3aKOH COXpaHEHHS] MEXaHUIECKON dHEPTUU, 3aKOH COXPAHCHHS UMITYJIbCA, TPUHITAI CYTIEPIIO3H-
AW CUJI, IPUHIIAIT PABHOIIPABHOCTH UHEPITUATHHBIX CUCTEM OTCUETa; MOJICKYISIPHO-KHHETHUECKYIO0 TEOPHIO
CTPOCHUS BEIIECTBA, TA30BBIC 3aKOHEI, IEPBBIM 3aKOH TEPMOIUHAMUKHY;, 3aKOH COXPaHEHUS IEKTPUIECCKOTO
3apsna, 3akoH Kymona, 3akon Oma 1t ygacTka 1ernu, 3aKkoH OMa 1S IOJTHOM 3JIEKTPUYIECKOM eI, 3aK0H
xoyms - JleHna, 3aK0H AJIEKTPOMAarHUTHON WHIYKITAHU, 3aKOH COXPAHECHHsS YHEPTHH, 3aKOH IPSIMOIUHEITHO-
T0 pacmpoCTpaHEHUS CBETA, 3aKOH OTPAKEHHUS CBETA, 3aKOH MPEIOMIJICHIHSI CBETA; 3aKOH COXpaHEHHS dHEp-
TUH, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOH COXPAHCHHS DJIEKTPUIECKOTO 3apsiia, 3aKOH COXPAHEHHSI MaCCOBO-
ro 4rcla, mocTynatel bopa, 3akoH paoaKTHBHOTO paciaja);

- YBEpEHHO HUCIOJIb30BATh 3aKOHBI 1 3aKOHOMEPHOCTH NIPY aHa u3e QU3NIECKUX SBICHUH U MPOIECCOB;
- YYHTHIBATh TPAHUIIBI TPUMEHEHHS N3YYCHHBIX (PH3HMYECKUX MOJIEICH;

- IPpOBOAUTH MPAMBIC U KOCBCHHBIC U3MCPCHUS (I)I/ISI/I‘IGCKI/IX BCJINYHH, BBIGI/IpaH OINTHUMAIIBHBIA CIIOCO0 H3-
MCPCHUA U HUCIIOJIB3Ys U3BCCTHBIC MCTOJbI OLICHKHN HOFpeIHHOCTeﬁ H3MepeHHI71, ucciaca0BaTb 3aBUCHUMOCTCH
(1)I/I3I/I‘-IGCKI/IX BCJIMYMH C UCIIOJIB30BAHUCM IIPAMBIX H3Mep€HHI>i;

- 06’B$[CHHTL IMOJIYYCHHBIC PE3YJIbTAThl, UCIIOJIb3YA (bH3qucxne TCOPHH, 3aKOHBI U ITOHATHSA, U ICJIaTh BBIBO-
JIBL;

-co0uo1aTh NMpaBmiia 0€30MacHOTO TPy MPH MTPOBEICHUH UCCIECIOBAHUI B paMKaxX y4eOHOTO IKCIIepUMEH-
Ta U y4yeOHO-MCCIEeI0BATEILCKOW /IEATENFHOCTH C HCIOIb30BAHMEM HU(POBBIX H3MEPHUTENBHBIX YCTPOUCTB
1 1a00paTOPHOTo 000PYIOBAHMS;



- peuiatb paCuCTHBIC 3aa4u C SABHO 33.)1&HHOI71 (bHSquCKOﬁ MOJCJBIO, UCIIOJIBb3Ys (1)I/IBPI1{CCKI/IC 3aKOHbI U
MPUHIIAIIBI;

- IPUMEHSATH MOJy4YEHHbIC 3HAHUA 1JI1 OOBSICHEHUs YCIOBUM MpOTeKaHUs (PU3NUYECKUX SIBICHUH B
NPUPOJIE U VIS TIPUHATHS MPAKTHUECKUX PEIICHUI B MOBCEIHEBHOW JKU3HU JUIA o0ecriedeHus 0e3-

OTIACHOCTH MPH 0OpalieHH: ¢ OBITOBBIMU IPUOOPAMHU M TEXHUYECKHUMHU YCTPOHCTBAMU, COXPAHECHUS
3JI0POBBSI U COOJIIO/ICHHS HOPM 3KOJIOTUYECKOT0 TIOBEICHHS B OKPYKAIOILEH cpesie;

2. CTPYKTYPA U COAEPKAHUE JUCIUIIJINHBI

2.1. O0beM y4eOHOM TMCHUILIMHBI U BUIbI Y4eOHO# padoThl

Buna yueOHoii padoThl Oo0bem
4Yacos,
2025 r.H.

MaxkcuManbHas yueOHasi Harpy3ka (Bcero) 78
OO6s3arenbHas ayaquTopHas yueOHast Harpy3ka (BCero) 78
B TOM YHCJIE:
JICKITUH 39
MPAKTHYCCKHUE 3aHATUS 39
[TpomexyrouHas atrectanus B popme Opyeue ghopmvl KOHmMpOJs, 3auem -




2. TemaTuyeckuii miian u coaep:xkanue JucuuimHbl CO.01.06 «®Pusznkay»

O0bem
Hamyenosamme | SoACpsamte yaeluoro masepuass, aadopasapustc paboret u npacnrtecue ssuanns, | icap! | vpopen
pa3aesioB U TeM Der ) 2025- OCBOECHHUS
p I.H.
1 2
Pa3nea 1 MexaHuka
Cogeprkanne yd4eOHOro (JEKIIMOHHOT0) MaTepraia
Kl»?}fg{n?ah}lca 1 | Mexanuueckoe asmxenue. [lepememenue. I1yrs. Ckopocts. PaBHOMEpHOE MTpsIMOSIMHENHOE Z 1,2
IBUKEHHE. Y CcKopeHue. PaBHonepeMeHHOE psiMOTHHEeHOe BKeHue. CBOOOIHOE MaieHue
JIBu>keHue Tena, OpOILIEHHOTO MO/ YTJIOM K TOpU30HTY. PaBHOMEpHOE IBUYKEHUE 110 OKPYKHO-
cTu. PaBHOMEpHOE IBM>KEHHE 0 OKPYKHOCTH.
IIpakTuyeckoe 3anaTue Nel Pemenue 3anau no teme «KuHeMaruka u JHHAMHUKA 4
Tema 1.2 Copepxanuie yueOHOro (JIEKIIMOHHOT0) MaTepuana
3akoHbI Mexa- > 1 = T C M i B " o 0 " i
ankn HeI0TOHA epBblii 3akoH HprotoHa. Cuna. Macca. mmynsc. Bropoit 3akon HeroTona. OCHOBHOM 3aKOH
kiaccuyecko ¢usuku. Tpetuii 3akon HeroToHa. 3akoH BceMupHoro TsaroteHus. Bec. Heseco-
MocTb. ['paButanmonnoe noje. Bec. CiocoOwl n3mepenust maccsl Tes1. Cuiibl B MexaHuke. Cuiibl
B IIPUPOJIE: YIIPYTOCTh, TPEHHUE, CHJIA TSKECTH.
3 | 3akoH coxpaHeHHs UMITYJIbca PeakTuBHOE BrOKeHHE. PaboTa. MomHOCTh. DHEprus. 3aKOH CO- Z
XpaHEHHUs] MEXaHN4eCcKoU sHepruu. [IpumMeHeHne 3aKOHOB COXpaHEHHUs
IIpakTHyeckoe 3anaTne Ne2 Pemenue 3a1a4 no teme «/3yueHune 3aKOHOB COXPaHEHUSI 4
Paznen 2 OcCHOBBI MOJICKYJISPHON (PM3HUKH M TEPMOIMHAMHUKH
Tema 2.1 Copneprxanue yueOHOro (JIEKIIMOHHOT'0) MaTepuasia
OcHoBBI MOJIC- 75
KYJISIDHO — KH- 4 | Ocuosusble nonoxenus MKT. OneitHoe o60cHOBaHue ocHOBHOTO nonokeHuss MKT. Mexmo- '
HETHUYECKOH Teo- nekynsipHoe B3auMozeiicteue UneanbHeiii ras. [JaBnenue raza. OcuoBHoe ypaBuenne MKT nis
bui. gé'e%'(’;_ WIeanbHOTO Ta3a. YpasHeHne Menneneena-Kaneiiporna. M3onporiecchl 1 UX TpaduKy.
NPOLECCHI
OCHTO%“S‘ T2é3M0 Copepxanre yaeOHOT0 (JISKITMOHHOTO) MaTepraa Z
JII/IHaMI/[l?I/I 5 | 3MeHeHue BHyTpeHHEH SHEPruu raza npu TemIoo0MeHe U coBepiieHnu padboTel. KonnyecTBo
teroTel. [lepBoe Hayano TepmoanHamMuku. PaboTa rasa npu m3o06apHOM MU3MEHEHHH 00bEMA.
DU3NYECKUI CMBICI YHUBEPCAIBHOM T'a30BOM MOCTOSHHOW. [IprMeHeHne rnepBoro Hayaua tep-
MOJMHAMUKH K U30ITPOLIECCAM.
IIpakTnyeckoe 3ansaTe Ne3 Pemenue 3agad no reme «OCHOBBI TEPMOJUHAMUKI 4




Tema 2.4.
CaoiicTBa napos

Con

eprkaHue y4eOHOro (JIEKIIMOHHOT0) MaTepraia

6

[Tonstue da3wl BemecTBa. HachimeHHbI map U ero cBoicTBa. BiaxkHocTh Bo3ayxa. [IpuGopsl
JUISL OTpeNeleHUs] BIAXHOCTH Bo3ayxa. Kumenue. OTyero 3aBUCUT TeMmIiiepaTypa KHUIICHUS.
Kputnueckoe coctosinue BemiectBa. [loBepxHocTHOe HaTshkeHue. CmaunmBanue. Kamwmisp-
HOCTh. Kanusuisipabie siBJIeHUs B IPUPOJIE, OBITY, TEXHHKE.

Pa3zgen 3

JIeKTPOIMHAMHUKA

Tema 3.1
DJleKTpHYecKoe
noJje

Con

eprkaHue y4eOHOro (JIEKIIMOHHOT0) MaTepraia

SBneHue AMeKTpU3auuu Te. IJICKTPUUSCKUN 3apsia. 3aKOH coxpaHeHus 3apsiaa. 3akoH Kyrona.
DnexTpuueckas MocTosHHasA. [[udnekrpuyeckas MPOHUIIAEMOCTh cpenbl. J(MAIeKTpuku. Diek-
TPUYECKOE TOJIe U ero Hampsok€HHOCTh. [IpuHmmn cymeprio3uiuu noniei. ['paduueckoe n300-
pakeHue nojeit. Paborta, coBepiraemasi cuiiaMu 1oJis 10 TiepeMenieHnro 3apsiaa. [loreHnuan u
Pa3HOCTL MMOTCHIIUAJIOB. SKBI/IHOTGHHI/I&HI)HI)IG IMOBCPXHOCTH. CBs3b MCKOY HaprDKéHHOCTI)IO u
Pa3HOCTHIO TOTCHIUANOB. [IPOBOJHUKH B 3JIEKTPUYECKOM IOJC. JIUAIEKTPUKH B AJIEKTpHUE-
CKOM TIOJIE.

OnekrpoémkocTh. Konaencarop. CoeiMHEeHNsT KOHAEHCATOPOB. DHEPTHsl ANEKTPUUECKOTO MO
3apsHKEHHOI0 KOHAEHCAaTopa

IIpakTnueckoe 3ansaTue Ne4 Pemenue 3a1ad no teme «NEKTPUUECKUN TOK U TPOBOJHUKU

Tema 3.2
3aK0HBI IOCTO-
AHHOTO TOKA

Con

epkaHue y4eOHOro (JIEKIIMOHHOI0) MaTepuaia

du3nyeckue OCHOBBI MTPOBOAUMOCTH MeTaslIoB. [locTosiHHBIN dnekTprudeckuii Tok. Cumna u
MJIOTHOCTh TOKA. Y CJIOBHS BOZHUKHOBEHUS AnekTpuaeckoro Toka. IJC. 3akonsr Oma. Cormpo-
TUBIIEHUE — KaK JJICKTPUUYECKasi XapaKTePUCTUKA MPOBOIHUKA. 3aBUCUMOCTH COMTPOTUBIICHHS
IIPOBOJIHMKA OT TeMIiepaTypsl. [IoHsITHE 0 CBEpXTIPOBOIMMOCTH

[TocnenoBarenpHOE, MapalieIbHOE U CMEIIaHHOE CoeIMHeHne oTpebureneii. Pabora u mor-
HOCTb MOCTOSIHHOTO TOKa. 3akoH Jlkoynsa-Jlenua. TemnoBsie neiicTBUS TOKa

HpaRanecxoe 3ansaTue Ne 5 Pemrenue 3aaa4 110 TCMC «3aKOHBI IOCTOSTHHOT'O TOKAa»

Tema 3.3.
DJIeKTPHYECKUH

TOK B
Pa3JIMYHBIX
cpenax.

Con

epkaHue y4eOHOTo (JIEKIIMOHHOT0) MaTepuaia

DNeKTpUUeCKUd TOK B MeTayllaX. DIEKTPOHHBIM ra3. Pabora BbIxoja. DIEKTPUYECKHI TOK
B JIEKTPOJIUTAX. JIEKTpoJn3. 3aKkoHbl Dapazes. [[puMeHeHue HeKTponn3a B TEXHHUKE.

DJIEKTpUYECKUH TOK B Ta3ax M Bakyyme. MoHuszaums raza. Buasl ra3zoBeix paspsigoB. Ilo-
Hatue o maasMme. CsoiicTBa U IPUMCHCHUC JBJICKTPOHHBIX ITYYKOB.

DneKTpuYecKuid TOK B MOJyNpoBoaHUKAaX. CoOCTBEHHAs! MPOBOAUMOCTD MOIYIPOBOAHHUKOB.




‘ [TosynpoBOIHUKOBBIE TPUOOPBHI.

Tema 3.4 Copneprxanue yueOHOTO (JEKIIMOHHOT0) MaTepraa
Marm::eﬂoe AT OTkpbITHE MarHUTHOTO 1oJIs. II0CTOSIHHBIE MarHUTBI U MArHUTHOE 10JIe 3eMiu. Buxpeson xa- 2
) pakTep MarHUTHOro mojis. MarHuTHas nocTosiHHas. MarHuTHasi IpOHUIIAEMOCTh cpepl. ['pa-
¢duueckoe U300pakeHNe MArHUTHBIX NoJed. MarHuTHbIe 10JIs IPSIMOJUHEHHOTO IPOBOJAHUKA C
TOKOM, KPYrOBOIO TOKa W cojeHouJa. MarHutHas MHAYKUUA B3ammopneinicTBue TOKOB. [leit-
CTBHE MATHUTHOTO I10JI HA IIPOBOJHUK C TOKOM. 3aKOH AMIiiepa. MarHUTHBIN MTOTOK.
Pabora mo nepemenieHno MpoBOAHNKA C TOKOM B MArHUTHOM T110Jie. J{eficTBe MarHUTHOTO T10- Z
15 Ha ABWKywmica 3apan. Cuna JlopeHua. J[BrykeHue 3apsHKEHHOM 4acTULBI B MArHUTHBIX U
AIEKTPUYECKUX MOJISIX
IIpakTuyeckoe 3anaTue Ne6 Perienne 3a1au no teme «MarHutTHoe moJiey 2,9
Pa3znen 4 KoJsie6anus u BOJIHBI.
M Tema 4.1 Copepxanue yaueOHOro MaTrepuana
lfg ﬁgéda‘ff;}f " "1 [ KoneGarenshoe IBHKEHUE. I'apMOHMYecKHre KOleOaHusl U UX XapaKTepUCTUKU. JInHelHbIe Me- 2
XaHWYecKHe KosiebarenbHble cucTeMsbl. [IpeBpaliienue sHepruu npu KoiedaTeaIbHOM JIBUKEHHH.
PacnipocTpanenue konedanuii B ynpyrou cpese.
IIpakTnueckoe 3ansaTue Nel Pemenne 3a1a4y Ha TeMy «MexaHn4yeckue KojeOaHusi U BOJTHbBI) 4
Tema 4.2 ConeprkaHue yueOHOro MaTepuaia
Yupyrue BoHb! 2 | [lomepeuHsle M MPOIOIBHBIC BOJTHBI. XapaKTEpUCTHKHN BOJIHBI. HTepdepentms BonH. [lonsTue Z
0 AuQpakuy BOJIH. 3BYKOBBIE BOJIHBI. YIIBTPAa3BYK U €ro MPUMEHEHHE
Tema 4.3 Coneprxanue yueOHOro MaTepuaia
JJeKTPOMAr- | 3 | JekTPOMArHUTHOE HOJIE M Er0 PACIPOCTPAHEHHE B IIPOCTPAHCTBE B BHJIE IEKTPOMATHHTHBIX Z
HUTHBIC BOJTHBI BOJTH. OTKPBITHINA KOJIeOATENbHBIM KOHTYP KaK MCTOYHUK AJIEKTPOMArHUTHBIX BOJIH. CBOWMCTBA
AJIEKTPOMAarHUTHBIX BOJIH. DHEPTHU 3JIEKTPOMAarHUTHOTO Nojsl. du3ndeckre OCHOBBI PanOCBs-
3M.
IIpakTnyeckoe 3ansitue Ne2 Pemenue 3amad Ha TeMy «YTIPYrHe U 2JE€KTPOMarHUTHBIE BOJI- 4
HBID»
Pa3zpnen 5 OnTuka
Tema 5.1 Coneprxanue yueOHOro MaTepuasa
IIpupona cBera. YA

DJIEKTpOMAarHuTHAas MPUPOJia CBETa. 3aBUCUMOCTh MEK/y JJIMHOW CBETOBOM BOJIHBI U YaCTOTOM
3JIEKTPOMArHUTHBIX Kosebanuit CkopocTh cBeTa. CBeTOBOM MOTOK. OCBEIIEHHOCTH. 3aKOHBI
ocBeméHHOCTH. [IpuHuun ['toiireHca. 3akoHbl OTpaKeHUs CBeTa. 3aKOHbI nipernomiieHus. [lom-




HOC OTPAKCHUC CBCTA.

IIpakTnueckoe 3anaTue Ne3 Pemienue 3agau Ha Temy «®otomerpus. ['eomerpuueckas ontu- Z
Kay
TemaS.2 | Copepxanne yueGHOro MaTepuana
Boamonrie cooii- 5 | KorepenTHocTh 1 MOHOXpOMaTHUHOCTh. MIHTEepdepeHius cBeTa, ee NposBICHUS B MPUPOAE U Z
CTBA CBeTAa. )
npuMeHeHue B TexHuke. Judpakuus ceera. Audpaxius cBera Ha 1ENU B NapalIeNbHBIX JIy-
yax./[ucniepcus cBeta. Pa3noxxenue 6enmoro ceera nmpusmoint L{Bera ten. Buasl cnexktpoB. Criek-
TpaJbHBIM AHAIIN3.
Pa3znen 6 OCHOBBI CIIENHAJIBHOI TEOPHH OTHOCUTEJIHLHOCTH
Tema 6.1 CopepxaHre y9eOHOr0 Marepuaa
OcHoBBI crienH- - - 7
AJBLHOM TeopHuH WNHBapuaHTHOCTh MOAYNSI CKOPOCTH cBeTa B BakyyMe. IloctynaTel Diinmrerina. [IpoctpancTso
OTHOCHTE/IBLHO- 6 |1 BpeMA CHEIHaJIbHON TEOPUHM OTHOCUTENBHOCTH. CBS3b MacChl U SHEPrUU CBOOOIHOM YacTH-
cru Lbl. DHEPTHUsI OKOS.
IIpakTnueckoe 3ansaTue Ne 4 Pemenue 3agau Ha TeMy «OCHOBBI TEOPUU OTHOCUTEIIBHOCTH Z
Pasnen 7 DJ1eMeHTbl KBAHTOBOI (pU3UKH
Tema7.1 Coneprxanue yueOHOTo MaTepuana
Kpanrtosasi oi- [ 7" [ Teropoe nanydenne. PacripefielieHHe SHEPIMH B CIEKTPe aGCOMIOTHO YEHOrO Tela. Z
THKa KBanrtoBas rumnore3za [lnanka. ®oronsl. BHemnuilt ¢dorosnexrpuueckuit 3¢ ¢dexr. BHyTpeH-
HUM QorodPdexT
IIpakTnyeckoe 3anaTue Ne S Pemenue 3agau Ha Temy «KBaHTOBasi ONTHKA» 4
Tema7.2 Copepkanne y4eOHOro (JIEKIIMOHHOT0) MaTepuasia
®usuka atoma | 8 | Pa3zBuTue B3MNIAI0B Ha CTPOEHHUE BeIIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTPaX BOJIOPO- 2
na. Sinepuras monens atoma. OnbiTel J. Pesepdopna.
Mopens aroma Bomopoma mo H.bopy. I'mmote3a me bpoiinsa. CooTHomeHue HeonmpeaenéH- 2
Hocreil ['eit3enOepra. KBaHTOBbBIE TreHEPATOPHI.
Tema7.3 Coneprkanne yd4eOHOTro (JIEKIIMOHHOTO) MaTepHaa
®u3uka aToM- | 9 | DKCIEpUMEHTAIBHBIE METObI PETMCTPALMH 3aPSHKEHHBIX YacTUIl. EcTecTBeHHAs pajMoaKTHB- 2
HOro ssipa HOCTb U €€ BUJIbl. 3aKOH PaJMOaKTUBHOIO pacnaaa. bruoiornyeckoe neiCTBUE paIMOAKTUBHBIX
n3nydeHuil. CocraBa TOMHBIX s7iep. OTKpBITHE O3UTPOHA U HEMUTPOHA.
2

Snepubie cuibl. JledekT mMacchl. DHEPrus CBA3M aTOMHBIX sifiep. BUAbI KOCMUYECKOTo H3yye-
Hus. [Toronenne KOCMUYECKOTO U3ITYUICHHS B 3eMHON aTMochepe. AHTUYACTHIIBI.




‘ IIpakTuyeckoe 3ansaTue Ne6 Perenue 3anau Ha TeMy «DHU3UKa aTOMHOTO SI7Ipay

KoHuTtpoJsb

Bcero:

78




3. YCJIOBUS PEAJIM3AIIMU JUCTIAITJIMHBI

3.1. TpeGoBaHUs1 K MUHMMAJIBHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ece4eHH 0

Peanuzarus yueOHOM TUCIMIUIMHBI TpeOyeT HaTMUus KaOuHeTa (U3HKU:

- Yuebnas aynutopust Ne 77 nnst npoBeeHUsT yIeOHBIX 3aHATHH, BBIIIOJIHEHUS] KYpPCOBOTO MTPOEKTa
(paboThl), B TOM YHUCIE TPYIIOBBIX U MHIUBUIYATbHBIX KOHCYJIbTAIMM, TEKYIIEro KOHTPOJS U
MIPOMEKYTOUHOM aTTECTALMHU, OCHAIIEHHAs CIICUAM3UPOBaHHONH Mebenbio (paboyee MecTo Ipe-
M10/1aBaTesl, CTOJIbI, CTYJIbS, ayIUTOPHAs JOCKA).

TexHuueckue cpeicTBa OOy4eHUS: CIEIHAIM3UPOBaHHOE ydeOHOe 00OpyHOBaHHE - AMCK, TPY3,
MUJUIMMETPOBasl JIMHEHKa, CEeKyHJOMEphl, YCTAaHOBKA MaTEeMaTH4YeCKOr0 MasTHUKA, Yy4eOHO-
HarJsIHbIe TOCOOUs, 00ECTIEYNBAIOIINE TEMATHUECKUE HIUTIOCTPALIMY, COOTBETCTBYIOIINE pabounM
y4eOHBIM IIporpamMmam - mkadbl ¢ GU3nIeCKUMHU IprudopamMu (HarIsgHOE Tocooue)

VYuebnas aynuropus Ne 74 st nmpoBeeHUs y9eOHBIX 3aHATHA, BHITOJTHEHHUS KYPCOBOTO IMPOEKTA
(paboTbl), B TOM 4YHCIIE€ TPYNIOBBIX W WHAWBHUIYAIbHBIX KOHCYJIbTALMH, TEKYIIETO KOHTPOJS U
MIPOMEXYTOUHOM aTTecTalliy, OCHAIllEHHAs! CIeUAIN3UpOBaHHON Mebenbio (pabouee mMecTo mpe-
M0JIaBaTENs, CTOJIBI, CTYJIbS, AyIUTOPHAS JOCKA, MOMKA).

TexHuueckue cpeacTBa 00ydeHHs: HA0Op AEMOHCTPAIMOHHOTO 00OpYyIOBaHUS (ayAHO CHCTE-
Ma, TIPOCKIIMOHHBIN dKpaH, IPOEKTOP, MEPCOHATBLHBINA KOMIBIOTEP), YIeOHO-HATIISATHBIE TOCOOUs
oOecreynBaroIe TeMaTUYeCKUEe HWILTIOCTPAIUU, COOTBETCTBYIOIIME PAa0dOYMM y4eOHBIM MpPO-
rpaMmam - rajiepest mopTpeToB GU3UKOB, My3eil (U3NIECKUX IPUOOPOB, BUPTYyaJbHasK 1abopaTo-
pust GU3UKH.

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuer Ne 1834 ot 16.03.2010
000 «HOxnas CodreepHas xommanuspy, Office Standard 2013 Jlunensus Ne 64009631 ot
28.08.2014 OPEN 94014224ZZE1608 ot Microsoft Volume Licensing Service Center; Adobe
acrobat reader CBOOOIHO pacmpocTpaHsieMoe MponpueTapHoe mporpaMmmuoe odecrneuenue; Google
Chrome CBob6omno pacmnpoctpansemoe 10, munensus freeware; Unreal Commander CBobGomHO
pacnpoctpansiemoe 110, nuuensus freeware; Zoom Tapud bazossiit CB0O0AHO pacmpocTpaHsieMoe
I10, ZoomVideoCommunications, Inc; Skype CBo60ogHO pacmpocTpaHseMoe MponprUeTapHoe Mpo-
rpaMMHOE obecrieueHue; Dr.Web Jlorosop Ne PI'A01140022 ot «16» Susaps 2025 r; 7-Zip CBo6OIHO pac-
npoctpansiemoe 10, GNU Lesser General Public License; Yandex Browser CoGoaHo pacriipo-
ctpansieMoe [10

3.2. UndopmanuonHoe odecrieyenne 00yueHust

K Hcnone3yer-

OJINYECTBO IK3EM-

Ne s IIpHU U3Y-

OcCHOBHbBIE HCTOYHUKH TUISIPOB B OMOITMOTEKE
n\n YEHHUH pa3-
/ ccpuika Ha OBC
JIETIOB
1 | Poraues, H. M. ®usuka. YueOnsiit kypc st | https://e.lanbook.co 1-7
cpeaHero npodeccruoHanbHoro odopasosanus : |  M/book/403874
yaeOHoe nocobue ais cro / H. M. Poraues, O.
A. JleBuenko. — 3-¢ u31., crep. — CaHKT-
[TetepOypr : Jlanb, 2024. — 312 ¢. — ISBN
978-5-507-49831-4. — TekcT : IIEKTPOH-
HBIM // JIaHb : 3JIEKTPOHHO-OMOIMOTEYHAS CH-
crema. — URL:
https://e.lanbook.com/book/403874. — Pexum
JIOCTYyTIA: JJIsl aBTOPU3. MOJIH30BaTEIICH.
2 | Akcenosa, E. H. O6mas ¢usuka. Mexanuka https://e.lanbook.co | 2,3,4,5

(ryaBeI Kypca) : yueOHoe mocooue st cro / E. m/book/417869
H. AxcenoBa. — 2-e u3n., crep. — CaHKT-
[TetepOypr : Jlanp, 2024. — 128 c. — ISBN




978-5-507-50307-0. — TekcT : 37eKTpOHHbIH //
Jlanb : 31€KTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/417869. —

PexxuM focTymna: i aBTOpU3. MOJIb30BaTeNei.

Axkcenosa, E. H. O0Omas ¢usuka. Tepmoan-
HaMUKa ¥ MOJIEKYJIsIpHAs GU3HKa (TIaBbI
Kypca) : yuebHoe nmocooue st cro / E. H.
AxkcenoBa. — Cankr-IletepOypr : Jlanb,
2020. — 72 ¢. — ISBN 978-5-8114-6537-
8. — Texcr : anekTpoHHbIH // JIaHb : 31eK-
TpOoHHO-OnOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/148482. — Pe-

KM OOCTYyIIA: IJIsI aBTOPH3. MOJIb30BaTeIICH.

https://e.lanbook.c
om/book/148482

12,3,4,5

Msxkumes, I'. 1. ®us3uka: 10-it knacc: 6a3o-
BbII U YIIIyOJIEHHBIA YPOBHU : y4eOHUK / .
S. Msikuies, b. b. byxosues, H. H. Cotckuit
; mox penakuueit H. A. IlapdentbeBoit. —
11-e uzn., ctep. — Mockaa : [IpocBemienue,
2024. — 432 c. — ISBN 978-5-09-112178-
0. — Tekcrt : anexkTpoHHbIi // JIanb : dmek-
TpOHHO-OnOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/408686. — Pe-

JKUM OO0CTYyIIa: NJIsI aBTOPH3. MOJIL30BaTeIICH.

https://e.lanbook.c
om/book/408686

1,2,3

®usuka: 11-i1 knacc: 6a30BbIi U yrayOnéH-
HbI ypoBHH : yueOHnuk / H. C. IlypsiieBa,
H. E. Baxeesckas, /. A. Hcaes, B. M. Hapy-
ruH. — 11-e uzz., crep. — Mockaa : [Ipo-
ceemenue, 2022. — 332 ¢. — ISBN 978-5-
09-087191-4. — Tekcr : 37eKTPOHHBI# //
JlaHb : 2NIeKTPOHHO-OMOIMOTEYHAsI CUCTEMA.
— URL.: https://e.lanbook.com/book/334856.
— Pexxum poctyna: i aBTOpuU3. MOJIb30Ba-
TEJIEH.

https://e.lanbook.c
om/book/334856

3,4,5,6,7

m\it

I[OHOJIHI/ITGJ'ILHLIC HCTOYHUKH

KomuuecTBO DK3EM-
IUISIPOB B OMONIMOTEKE
/ ccpuika Ha DBC

Hcnonb3y-
eTcs Ipu
M3YYEHUU
pas3aenoB

[TpakTKyM IO pelIeHuI0 3a1a4 0011Iero Kyp-
ca ¢pu3uku. Mexanuka : yueOHOe mocoone
st cro / H. I1. Kanamnukos, T. B. Kotbip-
no, C. JI. Kyctos, I'. I'. Cniupun. — 2-e u3n.,
crep. — Cankt-IletepOypr : Jlanb, 2024. —
292 ¢. — ISBN 978-5-507-50313-1. —
Tekcr : anexkTpoHHbIH // JIaHb : 3I€KTPOHHO-
oubimoreunas cuctema. — URL:

https://e.lanbook.co
m/book/417887

12,3,4,5



https://e.lanbook.com/book/148482
https://e.lanbook.com/book/148482
https://e.lanbook.com/book/148482

https://e.lanbook.com/book/417887. — Pe-
JKUM JOCTYyIIa: IJIs1 aBTOPU3S. MOJIb30BaTeICH.

[IpakTUKyM IO pelIeHHUIO 3a7a4 10 00IIeMy
Kkypcy ¢uszuku. Konebanus u Bosnbl. OnTHka
: yaeOHoe nocooue mis cro / H. I1. Kamam-
HukoB, H. M. KoxeBuukos, T. B. KoTsipiio,
I'. T'. Cnupun. — Cankrt-IletepOypr : Jlans,

0. — TexcT : anexTpoHHbIl // JIaHb : d5ek-
TpOHHO-OnOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/153653. — Pe-
UM JIOCTYTIA: JJIsI aBTOPH3. TIOJIE30BaTEICH.

2 | 2021. — 208 c. — ISBN 978-5-8114-6885- htfﬁ,%ggﬂffgfggéco

12,3,4,57

3 | Tpynos, I'. M. O6mas ¢usuka. J{omoaHu- https://e.lanbook.c | 1,2, 3, 4,

paboThl : yueoHoe nmocodue s cro / I'. M.
TpynoB. — Canxkt-IletepOypr : Jlanb, 2020.
— 72 c.— ISBN 978-5-8114-5797-7. —
Tekcrt : anexTpoHHbIH // JIaHb : 2IEKTPOHHO
oubnuoteunas cucrema. — URL:

https://e.lanbook.com/book/146680. — Pe-
ZKUM JOCTYyIIa: AJIs1 aBTOPU3. MOJIb30BaTEICH.

TeJbHbIE MATEPHAIIBI ISl CAMOCTOSATEILHON om/book/146680 6,7

4 | Akcenoa, E. H. O6mmas dusmka. Diaektpu- https://e.lanbook.c | 2,3,4

Hoe nocooue st CIIO / E. H. AkcenoBa. —
2-e u3n., crep. — Cankr-IletepOypr : Jlanb,
2024, — 112 ¢. — ISBN 978-5-507-51639-
1. — Texcr : anexTpoHuHsIit // JIanb : aek-
TpOoHHO-OnOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/426257. — Pe-
JKUM JIOCTYTIA: JJIsS aBTOPH3. TOJIb30BATEIICH.

YEeCTBO M MarHeTusM (TJaBbl Kypea) : yues- om/book/426257

Ilepeyens HHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

HaumeHnoBaHue pecypca

Pe:xxum gocrty-
na

HayuHas snekTpoHHas 6M0anoTeKa

http://ebs.rgazu.ru

DOIepoccHiickas CeTh pacipoCTpaHEHUs IPaBoOBor HH(OpMa-
1mu «Koncynbrant [ Irocy

p://www.consultant.ru

HaronanbHOE akKpeMTallMOHHOE areHTCTBO B cdhepe oOpa-
30BaHUS

www.fepo.ru

OdumanbHplii calT MUHHCTEPCTBA CETLCKOTO XO3SIMCTBA U

http://www.don-agro.ru



https://e.lanbook.com/book/153653
https://e.lanbook.com/book/153653
https://e.lanbook.com/book/153653
https://e.lanbook.com/book/146680
https://e.lanbook.com/book/146680
https://e.lanbook.com/book/146680
http://ebs.rgazu.ru/
http://www.consultant.ru/
http://www.fepo.ru/
http://www.don-agro.ru/

Pexum gocry-
na

HaumeHoBaHue pecypca

pOTOBOIBCTBUS POCTOBCKOI 001acTn

OdurmansabIii mopTai npasutenscTBa PocroBekoit obmactu | http://www.donland.ru

Caiit u3garensctBa «I[IpocBemenue» (pyopuka «dusukay) | http://www.prosv.ru

Caiit m3narensctBa Jlpoda (pydpuka «Duznkay) http: //www.drofa.ru

KoMnieKT JTHLEeH3MOHHOI0 U CBOOOIHO PACIIPOCTPAHAEMOI0 POrPAMMHOI0 00ecredeHust

IlepeyeHb JIMIIEH3HOHHOTO MPOTPAMMHOI0 o0ecneYeHus!

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuer Ne 1834 ot 16.03.2010
000 «tOxnas Codreepnas kommanms», Office Standard 2013 Jlunensuss Ne 64009631 or
28.08.2014 OPEN 94014224ZZE1608 ot Microsoft Volume Licensing Service Center; Adobe
acrobat reader CBOOOIHO pacmpoCTpaHsIeMOe MPONpPUETapHOE TTporpaMmMHoe obecrieueHue; Google
Chrome CBoGoaHo pacnpoctpansemoe 110, munensus freeware; Unreal Commander CBoboano
pacmpoctpansemoe I10, munensus freeware; Zoom Tapud bazossiii CB0OOOAHO pacmpocTpaHsIeMOe
I10, ZoomVideoCommunications, Inc; Skype CBoboaHO pacmpocTpaHsieMoe MPOIPUETAPHOE MPO-
rpaMMHOe obecriedeHue; Dr.Web Jlorosop Ne PTA01140022 ot «16» STusaps 2025 r; 7-Zip CBOOOAHO pac-
npoctpansiemoe [10, GNU Lesser General Public License; Yandex Browser CBo6oHO pactpocTpa-
Haemoe [10

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS
YYEBHOU JUCTIAITJIMHBI

KOHTpOHL 1 OLCHKa pPE3yJIbTaTOB OCBOCHUSA y‘Ie6HOI71 AUCHUILINHBI OCYHICCTBIIACTCA IIPC-
IoJ4aBaTCJIEM B IIPOLECCC IMPOBCACHUSA ITPAKTUUICCKUX 38.H$ITPII>1, a TaKKC BBIIIOJTHCHUA O6y‘IaI-OH_[I/I-
MHUCA MHAUBUAYAJIbHBIX ITIPOCKTOB.

@®opMbI U METOAbI KOHTPOJISAA U OLlEH-
KH
pe3yJbTaToOB 00y4eHUsI

Pe3yabTarthl 00y4yeHus
(ocBOCHHBIE YMEeHHS], yCBOCHHbIE 3HAHUS)

B pe3ynbrate o0yueHus: 00y4aronuiics 10KEeH:

3HATDh.

cOpPMHUPOBAHHOCTD MPEACTABICHUN O POJIK U Me- | Y CTHBIN onpoc. Pemienue 3anay. Beimosne-
cTe PM3MKH B COBPEMEHHOI Hay4HO! KapTHHE MU- | HUE PACUCTHOI paboThl, T1abopaTopHast pa-
pa, 0 cHcTeMoobpasyromeii ponu GuU3NKK B passu- | 00Ta. HOVJITOTOBKa ¥ 3amuTa pedepara. Ou-
THM €CTECTBEHHBIX HAYK, TCXHUKU U COBPEMEHHbIX | 3UUECKHH TMKTAHT. TecTuposatue
TEXHOJIOTUH, O BKJIaJie POCCUMCKUX U 3apYOEKHBIX
YUEHBIX-(D)M3UKOB B Pa3BUTHE HAYKH; GUZNYECKYIO
CYIIHOCTb HaOJI0AaeMBIX SIBJICHUI MUKPOMUDA,
MakpoMHpa U Meramupa; poiu Gpu3uKku B GopMu-
POBaHUU Kpyro3opa u GyHKIMOHAIBLHON IPaMOTHO-
CTH YeJIOBEKa ISl PEIICHHUS IPAKTUICCKUX 3a]1a4;

YMeETh:

pacno3HaBaTh (PM3UYECKHE ABIEHMs (IIpoLecchl) U 00b- | YeTHBIN onpoc. Pemenue 3a1a4. Beimoae-
SICHATH UX HAa OCHOBC U3YUCHHLIX 3aKOHOB; HUE pacquHof/'I paGOTBI, HaGopaTopHa;{ pa-
6ora. [Togroroska u 3ammura pedepara. Ou-
3UYECKUIN JUKTAHT. TecTupoBaHue

BJIaJIETh OCHOBOIIOJIATAOIIMMY (U3HMYIECKUMH TOHATHS- | Y CTHBIN onpoc. Perienue 3aia4. BeimonHe-



http://www.donland.ru/

MU W BCJIMYUHAMH, XAPAKTCPUIYIOIIUMU (1)I/I3I/ILI€CKI/IC
MMPOLICCCHI;

HHE pacdyeTHOU paboThI, TabopaTopHast pa-
6ota. [loaroroBka u 3ammuTta pedepara. du-
3U4ECKUU JUKTaHT. TecTupoBaHue

BIIAJICTh 3aKOHOMEPHOCTSAMHU, 3aKOHAMH M TEOPUSIMHU
(3akon BcemupHoro tsrotenus, 1, II u III 3axonsr Hero-
TOHA, 3aKOH COXPAHCHUSI MEXaHUUECKOW SHEPIUH, 3aKOH
COXpaHEHUsl UMITYJIbCa, MPUHLUI CYNEPHO3UINU CHUI,
MNPUHIUI PABHOMPABHOCTH HHEPIHUATIBHBIX CUCTEM OT-
CYeTa; MOJEKYISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS
BEIIIECTBA, ra30BbI€ 3aKOHBI, EPBBII 3aKOH TEPMOJIUHA-
MHKH; 3aKOH COXpaHEHHUs JJIEKTPUUYECKOro 3apsja, 3a-
koH Kynona, 3akon Oma 1t ydacTka mend, 3akoH Oma
JUIsl TIOJTHOM DJEeKTpUYecKOM nenu, 3akoH Jlkoyns -
JleHna, 3aKOH ANEKTPOMAarHUTHOW MHAYKIUH, 3aKOH CO-
XpaHEHUsI PHEPTUM, 3aKOH MPSMOJUHEHHOrO pacipo-
CTpPaHEHHs CBETA, 3aKOH OTPAXKCHUSI CBETA, 3aKOH Ipe-
JIOMJICHHSI CBETa; 3aKOH COXPAHEHHUS HHEPTUH, 3aKOH
COXpaHEHUSl UMITYJIbCA, 3aKOH COXpaHEHUs JJIEKTpUYe-
CKOTI'0 3apsifia, 3aKOH COXpaHEHUsI MacCOBOI'0 YHCIA, I10-
ctynatel bopa, 3aKOH palMOaKTUBHOTO pacmlana);

VYcrabiit onpoc. Pemenue 3anayd. Beinosnxe-
HUE pacyeTHOU paboThl, TabopaTropHas pa-
6ora. [loarororka u 3amura pedepara. Ou-
3UYECKUi AUKTAHT. TecTupoBanue

YBEPEHHO HCIIOJIB30BaTh 3aKOHBI M 3aKOHOMEPHOCTH
npu aHau3e PU3NIECKUX SBICHUH U MPOLIECCOB;

VYcrabiit onpoc. Pemenue 3aiad. Beinosxe-
HUE pacueTHOH paboThl, 1abopaTropHas pa-
6ota. [logroroska u 3ammuTra pedepara. du-
3UUYECKUN JUKTaHT. TecTupoBaHUE

YUYUTBIBATh I'PaHUILIBI NPUMCHCHUA HU3YyYCHHBIX (1)1/131/1‘-16-
CKHX MOJIETICH;

VYcerabiit onpoc. Pemienue 3aiad. Beinosnxe-
HUE pacueTHOH paboThl, TabopaTtopHas pa-
oora. [ToaroroBka u 3amura pedepara. Ou-
3U4YEeCKUi UKTAHT. TecTupoBaHue

MIPOBOJUTH HPsSMBbIE M KOCBEHHBIE M3MepeHHs (u3nye-
CKUX BEJMYWH, BEIOWPas ONTUMAIBHBIA CIIOCO0 M3Mepe-
HUSI ¥ UCTIOJNIB3YsI M3BECTHBIE METOAbI OLIEHKH IOrper-
HOCTEW M3MEPEHHUH, UCCIIECI0BATh 3aBUCUMOCTEN (hU3H-
YECKUX BEJIMYMH C HCIOJB30BaHHEM MPSMBIX H3Mepe-
HU;

2

VYerHbi onpoc. Pemenve 3aaa4d. Beinonne-
HHE pacyeTHOM padoThl, 1abopaTopHas pa-
6ota. [loaroroBka u 3amuTra pedepara. du-
3U4ECKUH JUKTAHT. TecTupoBaHue

OOBSICHATh TIOyYEHHBIE Pe3yJbTaThl, UCHOIB3Ys (HU3H-
YECKHE TEOPHUHU, 3aKOHBI U TIOHATHS, U ACJIaTh BBIBOABL;

VYeraslii onpoc. Pemenue 3anad. Beinosae-
HUE pacuyeTHOU paboThI, TabopaTopHast pa-
6ora. [TogroroBka u 3ammura pedepara. Ou-
3UYECKUN AUKTAHT. TecTupoBanue

pelaTh pacueTHbIE 3aJadd C SIBHO 3aJaHHOM (u3uue-
CKOW MOJIETIbIO, HWCTONIb3YsT (U3UYECKHE 3aKOHBI U
MIPUHIHIIGI,

VYerHbii onpoc. Pemenve 3aaa4d. Beimonne-
HUE pacuyeTHOU paboThI, TabopaTopHast pa-
6ora. [TogroroBka u 3ammura pedepara. Ou-
3UYECKUI JUKTAHT. TecTupoBanue

NPUMEHATh TOJYYEeHHBIE 3HAHUS IS OOBACHEHHS
YCIIOBUM NpOTEKaHUsl (U3MUYECKUX SIBICHUN B MpH-
pole W Ui MPHUHATUS MPAKTHUYECKUX pEIIeHHH B
MMOBCEAHEBHOMN KM3HU I oOecrieyenus Oe3omac-
HOCTH TIpU 0OpalleH!H ¢ OBITOBBIMU NMPUOOpaMU U
TEXHUYECKUMH YCTPONCTBAMH, COXPAHEHHUS 370PO-
Bbs U COOJIIOJICHHSI HOPM IKOJIOTHYECKOTO IMOBEjIe-
HUs B OKpYKaroLen cpese;

VYeraslii onpoc. Pemenue 3anad. Beinosae-
HUE pacdyeTHOU paboThI, TabopaTopHast pa-
6ota. [loaroroBka u 3ammuTta pedepara. du-
3UYECKUI AUKTAHT. TecTupoBaHue




Hmozoewlii Konmpons: | opyaue gopmvl KOHMPOTIA, 3a4em
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