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1. HACHQPT IIPOI'PAMMBI
YYEBHOU JUCIHUIIINHBI
BJ. 11 ®uzuka

1.1. O61acTh NPUMEHEHHS POTPAMMBI

OoOmieoOpa3oBarenbHas aucuuiuinHa «®DPusnka» sABISETCS 00S3aTENbHOW YacThIO
o0mreo0pa3oBaTeabHOrO IUKIa 00pazoBaTenbHON mporpammbsl B coorBercTBuu ¢ ®I'OC CIIO
no crenuanbHocTH 36.02.01 Berepunapus

1.2. MecTO AUCHUIIIMHBI B CTPYKTYpPe OCHOBHOI 00pa30BaTeIbHOM IPOrpaMMBbI

B cootBerctBun ¢ ®I'OC ¢usuka sBiIseTcs 005S3aTENbHON NUCIUIUIMHON Ha YPOBHE
cpenHero obmiero obpaszoBanusi. Ha umsydenue aucuurinabl «Pusnka» Ha 0a30BOM ypOBHE
OTBOJIUTCS TPHU 3aYETHBIC €IUHUIIBI.

1.3. Henu u 3aga4yud AUCHUIIMHBI — Tpe0OBaHUA K pe3yJbTaTaM OCBOCHHS
AMCUMILTUHBI

Copep:xanue nporpaMmbl 001Ieo0pa3oBaTeabHOM quCHUILIMHB DH3MKa HaNpaBlIeHO Ha
JOCTH)KCHHE CIEAYIOIINX LIeTeH:

. dopMupoBaHue y OOy4aroUmIMXcs YBEPEHHOCTH B LIEHHOCTH OOpa30BaHMs,
3HAYUMOCTU (U3UYECKUX 3HAHHM JIsI COBPEMEHHOTO KBaTU(UIIMPOBAHHOTO CIECHHAINCTA TPU
OCYIIECTBIICHUU €T0 MPOPECCUOHATBHOMN AeATeIbHOCTH;

. dbopMHUpOBaHHE €CTECTBEHHO-HAYYHOU IPAMOTHOCTH;

. OBJIQJICHHE CHENU(DUICSCKON CUCTEMON (DU3UYCCKUX TMOHATHH, TEPMUHOJIOTHUEH H
CHMBOJIHKOM;

. OCBOCHHE OCHOBHBIX (PU3MUECKUX TCOPHI, 3aKOHOB, 3aKOHOMEPHOCTEH;

. OBJIQJICHUE  OCHOBHBIMH  METOJAMM  HAYYHOrO  IIO3HAHUSA  MIPUPO/IBI,

UCNONb3yeMbIMU B (u3uke (HaOIroAeHUE, ONMCAHUE, HM3MEpPEHHE, BBIIBUKEHHUE THIIOTE3,
IIPOBEJICHUE SKCIIEPUMEHTA);

. OBJIaICHUE YMEHHMSAMHM 0O0palOaThlBaTh JaHHbBIE HKCIEPUMEHTA, OOBICHATh
MIOJIyYeHHBIE PE3YyJIbTaThl, YCTAHABIMBATH 3aBUCUMOCTH MEXIYy (U3NYECKUMHU BEIWYHMHAMHU B
Ha0JII01aeMOM SIBJICHUU, JIeJIaTh BBIBOJIBI;

. ¢dopmMupoBaHUEe YMEHHS pemaTh (PU3UYECKHe 3a]Jaul Pa3HbIX YPOBHEH CI0KHOCTH;

. pa3sBUTHE I[103HABATEIbHBIX HHTEPECOB, WHTEIUIEKTYyaJbHBIX M TBOPYECKHX
CIOCOOHOCTEH B Tporiecce MpuoOpeTeHus 3HAaHWH C WCIOJIB30BAHUEM PA3JIMYHBIX HCTOYHHKOB
UHPOPMALIMKM U COBPEMEHHBIX HMH(OPMAIMOHHBIX TEXHOJOTHM; yMeHuM QopMmyrupoBaTh U
00OCHOBBIBaTh COOCTBEHHYIO TIO3HMIMIO IO OTHOMICHWIO K (QHU3UYECKOr wuHpopMamm,
HOJIy4aeMOM U3 pa3HbIX UCTOYHUKOB,;

. BOCIIUTAaHHUE YyBCTBA TOPIOCTH 338 POCCUHUCKYIO (PH3UUECKYIO HAYKY.
OcBoenue kypca O/ «@Puzuka» npeamnosaracT pelieHue CIEAYOINX 3a1au:
. npuoOpereHne 3HaHUN 0 (QyHIaMEHTaIbHBIX (PU3NYECKUX 3aKOHAX, JISKAIINX B

OCHOBE COBPEMEHHOM (U3UYECKOM KapTHHbI MHpa, HPUHLUIOB JEUCTBUS TEXHHUUYECKUX
YCTPOMCTB M TPOHM3BOJCTBEHHBIX IPOLECCOB, O HamOOJee BaXKHBIX OTKPBITUSIX B OOJIACTH
(Gu3uKHU, OKa3aBUIMX OIPEEIIAIoLIee BIMSHUE Ha Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

. NOHMMAaHHWE (PU3NYECKOW CYUIHOCTU SIBICHUN, TPOSIBISIIOIIMXCS B paMKax
IPOU3BOJICTBEHHOH EATEIBHOCTH;
. OCBOEHHE CHOCOOOB HCIOJB30BaHUS (U3UYECKUX 3HAHUM Ui  pelieHus

NPaKTUYECKUX W TpOPECCHOHATIBHBIX  3a/la4, OOBSCHEHHs  SBICHHHA  MPHUPOJIBI,
MPOU3BOJCTBEHHBIX W TEXHOJOTHMYECKUX IPOIECCOB, MPUHIUIOB JICHCTBHS TEXHHUYCCKHX
npuOOPOB U YCTPOUCTB, oOecrieueHus: 0€30MaCHOCTH MIPOU3BOJICTBA U OXPaHbI IIPUPOJIBI,

. dbopMUpOBaHHE YMEHHWI pemaTh ydeOHO-TIPaKTUYECKHE 3a7add (PU3UIEecKOro
coJiepKaHus ¢ yU€TOM podheCCHOHATLHON HAIIPAaBICHHOCTH;



. npuOOpeTEeHUE OmNbITa MO3HAHMS W CAaMOIO3HAHUS; YMEHUU CTaBUTh 33/Ja4d U
pemaTh Tpo0IeMbl ¢ yU€TOM MPOPECCHOHAITBHON HAIIPABIEHHOCTH;

. dbopMupoBaHUEe YMEHHUI UCKaTh, aHAIU3UPOBATh U 00padaThiBaTh (HPU3MUECKYIO
UHPOPMALIKIO ¢ YI€TOM MPOoeCCHOHATFHON HANPaBIEHHOCTH;
. MOJTOTOBKAa OOYYAIOMIMXCA K YCHEIIHOMY OCBOGHHUIO JMCHUUIUIMH U MOMYJeH

npoeCCHOHATBPHOTO IHMKJIA: (OPMHpPOBAHWE Yy HUX YMEHUH H ONbBITa JESATEIBHOCTH,
XapaKTepHBIX I mpodeccuii / JOHKHOCTEH CIyKaluX WX CHENUATbHOCTEH, MOTy4aeMbIX B
po(heCcCHOHATTLHBIX 00Pa30BaTEIBHBIX OPTaHU3AIHSX;

. MOJArOTOBKAa K (DOPMHUPOBAHHUIO OOIIMX KOMIETEHUUH OyAyIIero crenuaInucTa:
caMo00pa30BaHusl, KOMMYHHUKAIMH, TPOSBICHUS T'PaXIAHCKO-MATPUOTHIECKON TITO3UIHH,
COTPYIHUYECTBA, TMPHUHATHS pELICHUH B CTaHAAPTHOW M HECTAHAAPTHOM CUTYyalMsX,
POCKTHPOBAHUS, TMPOBEACHUS (PUIUUYECKUX H3MEpPEHUH, HPGPEKTUBHOTO M OE30MacHOro
MCIIOJIb30BAHUS PA3IMUHBIX TEXHUYECKUX YCTPOWCTB, COOIOCHUS MpPaBUIl OXPaHbl TPpyAa MpU
pabote ¢ GpusmueckumMu npudopamu U 000pYIO0BaHUEM.

OcoOeHHOCTh (OPMUPOBAHUS COBOKYIMHOCTH 3aa4 HM3y4uyeHUs (PU3UKU ISl CHUCTEMBI
cpeaHero mnpogecCHOHATBLHOrO O0pa3oBaHMs 3aKIIOYAeTCs B HEOOXOJUMOCTH peaH3alliu
npodeccCHOHANBbHOM HANMpPaBIEHHOCTH pelIaeMbIX 3aJay, yuéra ocoOeHHOCTe cdepsl
JeSITeTbHOCTH OYAYIIHX CIICIIUATUCTOB.

B pe3ynbraTe 0CBOCHUS NUCHUIUIMHBI O0yUYAIOLTUICS T0JKEH 3HATh:

. CMBICII TIOHSTHA: (U3UYECKOE SBJICHUE, THUIIOTE3a, 3aKOH, TEOPHs, BEIIECTBO,
B3aMMOJICICTBHE, OSJIEKTPOMAarHUTHOE II0Jie, BOJHA, (OTOH, aroM, aTOMHOE SO,
MOHU3HPYIOIINE U3ITYICHUS;

. CMBICT (PU3NYECKUX BEIUYHMH: CKOPOCTh, YCKOpEHHE, Macca, CHia, HMITYJbC,
pabota, MexaHWYecKas JHEPrusi, BHYTPCHHss SHEPrusi, aOCOJIOTHAs TeMIleparypa, CpPeIHss
KMHETUYeCKasi JHEPIHsl YaCTHUI] BEIIECTBA, KOJMYECTBO TEIIOTHI, YIEMEHTAPHBIN SJIEKTPHUUECKUN
3apsi;

. CMBICT (PU3UYECKUX 3aKOHOB KJIACCUYECKOM MEXaHHMKH, BCEMUPHOTO TATOTEHHUS,
COXpaHEHHsS  JHEpPrHH, HMIIyJbca ¥  OJJEKTPUYECKOTO  3apsla,  TEPMOJIWHAMHKH,
3MEKTPOMArHUTHOW UHAYKINH, hoTodddekTa;

. BKJIQJI POCCUICKUX M 3apyOeKHBIX YUCHBIX, OKAa3aBIINX HAUOOJbIICE BIUSIHUE HA
pa3ButTue GU3UKH;

B pe3ynbraTe 0cBOSHUS NUCHUIUIMHBI O0YYaIOLIUIICS T0JIKEH YMeTh:

. MIPOBOJIUTH HAOIIOICHUS, TUTAHUPOBATH U BBITIOJHATH SKCIIEPUMEHTHI,

. BBIJIBUTATh THIIOTE3bI U CTPOUTH MOJENH,

. OPUMEHATH TMOJNyYeHHBbIE 3HAHUA MO (DU3HKE NI OOBSICHEHHS Pa3HOOOpPa3HBIX
(GU3HYECKUX SIBJICHUI 1 CBOMCTB BEIIECTB;

. MPaKTUYECKH UCIIOIb30BaTh (PU3HUCCKUE 3HAHNS,

. OIICHUBATH JJOCTOBEPHOCTh €CTECTBEHHO-HAYYHON MH(MOpMAIINH;

. UCIIONIb30BaTh MPHOOPETEHHBIE 3HAHUS W YMEHHS IJI PEIICHUS MPAKTUYECKUX

3aj1a4 TOBCETHEBHOM JKU3HH, oOecriedeHust 0€301acHOCTH COOCTBEHHOM JKU3HH, PalliOHAIIBHOTO
IIPUPOIOIOJIB30BAaHUSA U OXPAHbl OKPYXKAIOLIEH Cpenbl.

. OTHCHIBATh M OOBSACHATH (PM3UUECKUE SIBJICHUS M CBOICTBA TEINI: CBOWMCTBA Ia30B,
KUAKOCTEH M TBEpPABIX  TEN;  JJEKTPOMAarHUTHYH0  MHAYKLIMIO,  PacIpOCTpPaHEHHE
AJIEKTPOMAarHUTHBIX BOJIH; BOJHOBBIE CBOICTBA CBETA; U3JIyYE€HHUE U MOTJIOLIEHUE CBETa aTOMOM;

doTodrddexr;

° OTJIMYAThb 'MIIOTE3bI OT HAYYHBIX Teopuﬁ;
® J¢CJ1aTh BBIBOJIbI HA OCHOBC 3KCIICPUMCHTAJIbHBIX TaHHBIX
® MNPUBOAUTE MPUMCPBI, IMTOKA3BIBAIOIIUC, YTO!: Ha6JIIOZ[€HI/I$[ U OKCIICpUMCHT

SIBJIIFOTCSI OCHOBOM JJIA BBIABMIKCHHUSA THIIOTC3 U TeOpHﬁ, MO3BOJIAIOT IIPOBEPUTHL MCTUHHOCTDL
TCOPCTUUCCKHUX BbIBOIAOB, (1)I/I3I/I‘~I€CKa$[ TCOpHA OacT BO3MOXHOCTH OOBSACHATh H3BECTHBIC
SABJICHUS IPUPOJAbI U HAYUYHBIC (1)aKTBI, NpCaACKa3bIBaThb €IS HCU3BCCTHLIC ABJICHUS



. OPUBOJUTH TMPUMEPHI TPAKTHYECKOTO HCIOIb30BaHUS (UBNYECKUX 3HAHMIA:
3aKOHOB MEXAHHKH, TEPMOJUHAMUKH M SJIEKTPOJAMHAMHUKHA B SHEPTE€THUKE; PA3JIMYHBIX BHUJIOB
AMIEKTPOMArHUTHBIX W3ITyYEHUH IS Pa3BUTHSI Paauo U TeIEKOMMYHUKAIIMHI, KBAaHTOBOW (PU3UKU
B CO3/IaHUU SIICPHOM SHEPTETHKH, JIA3EPOB;

. BOCIIPUHUMATh U Ha OCHOBE IIOJIyYEHHBIX 3HaHHI CaMOCTOSITEIBHO OLICHWBATH
uH(OpMaLHIo, copepskarrytocs B coodmenusx CMU, UnTepHeTe, HaydHO-TIOMYJISAPHBIX CTaThsIX.

. HIPUMEHSTH [OJyYSHHbIE 3HaHUS JUIs peleHus pU3nYecKux 3aaay;

. OTIPEICIIATh XapakTep (pu3udeckoro mpoiecca 1o rpaduky, Tadmuine, Gopmyiie;

U3MEPATh psll (PU3NYECKUX BEJIMYUH, IPEJCTABIAS Pe3yIbTaThl U3MEPEHHM C yUeTOM HX
IIOTPEUIHOCTEM.

1.4. Komnerennum oOy4yamumerocsi, (opmupyemble B pe3yJbTaTe OCBOCHHUS
AUCIHHUIJIMHBI

CopepxaHue TUCHUIUIMHBI JOKHO ObITh OPUEHTHUPOBAHO HA MOATOTOBKY 00Yy4aromuxcs
K OCBOCHHUIO MPOECCHOHATBHBIX MOJYyJIeil 00pa30BaTeIbHOM NMPOTrpaMMbl U OBIIAJICHHE OOIIUMU
u npogeccruoHanbHbiMu KomneTeHuusiMu (OK):

OK 01. Beibupate cnocoObl pemeHHus 3aaad NpoPecCHOHANBbHON J1eATebHOCTH
IPUMEHUTEIBHO K Pa3IMUHBIM KOHTEKCTaM.

OK 02. Hcronp3oBaThb COBPEMEHHBIE CpEACTBA IOMCKA, aHalu3a M MHTEPIPETaLUuU
uHpOpMaLUK, ¥ MHPOPMAITMOHHBIC TEXHOJIOTUU IS BBHIMOJHEHUS 3a7ad Mpo(dhecCHOHAIBLHOU
JESITEIIbHOCTH

OK 03. IInanupoBath U peaan30BbIBaTh COOCTBEHHOE NMPOPECCUOHANBHOE U JIUYHOCTHOE
pa3BUTHE.

OK 04. DddexTrBHO B3aMMOICHCTBOBATH U PabOTATh B KOJUIGKTHBE U KOMAaH/IC

OK 07. CogeiicTBOBaTh COXPAaHEHHUIO OKPYKAIOIICH Cpelbl, pecypcocOepekeHuto,
OPUMEHSTh 3HAaHUS 00 W3MEHEHWH KIMMaTa, HTPUHIUIBI OEpeIMBOTO TPOU3BOJCTBA,
3¢ (pexTUBHO AeCTBOBATH B YPE3BBIYAIHBIX CUTYAIIHIX

1.5. KosimyecTBO 4aCOB HA OCBOEHME MPOrPaMMBbI:

OO61as TpyA0eMKOCTh Y4eOHOM nucuuIuiMHbl cocTaBiseT 108 yacos:
- ayauTtopHsble 3aHsaTus — 108 yacos;



2. CTPYKTYPA U COAEP)KAHUE YUEBHOM JUCIHHUITJINHBI
B/1. 11 ®duszuka

2.1. O0beM yueOHOI TUCHUNIMHBI U BUIbI YUeOHOH padoThl

Bup y4eOHoii padoThI

Kosan4yecTBo
4acoB (Bcero)

B 1-M cemecTpe

BO 2-M ceMecTpe

Oos3aTesnbHaA ayauTopHas 108 64 44
y4eOHasi Harpy3Ka

B TOM YHCIIE!

teoperuueckue 3ansaTus (JI) 88 48 40
npaktuueckue 3auatus (I13) - - -
JlaboparopHbie paboOThI 20 16 4
CamocrosiTe1bHAS padora

o0yuarwmuxcs (CPC) (Bcero)

KoHncyabTanuu

d®opma IPOMEKYTOYHOU . 3a4yer . 3a4yer
arrectauuu: qud. 3auer/ qud. 3ayer

O01asi TPYA0eMKOCTh 108 64 44




2.2. TemaTnueckuii miiad yyeOHoi nucuuniaunbl B/1. 11 ®u3uka
36.02.01 Berepunapus

Ne i/t

Tudp
u Ne
3aHATH
1

HaunmenoBanue TeM

Makc.
yuyeOHas
HArpy3Ka Ha
CTY/JEeHTa,
yac.

KoJunuyecTBo 4acoB

Teoperuuec
KHe
3aHATHSA

IIpakTHyec
KHe 3aHATHA

JlabGopaTopn
ble padoThI

KypcoBas
padora
(mpoekr)

Camocrosite
JbHas
padora

00y4yaruux

csl

JEKIIMOHHBIN

KYPC

J1

Beenenue.

®u3uKa 1 MeTOAbI

HAYYHOI'0 MO3HAHUS.

Ouznka — (QyHIaMEHTaNbHAs Hayka o
npupone. EcTecTBEeHHO-Hay4HbBId METOJ
IMO3HaHUA, €ro BO3MOXHOCTH U TI'pPaHUIBI
MPUMEHUMOCTU. DKCIEPUMEHT U TEOpus B
porecce MTO3HAHUS MIPUPOJIBL.
MonenupoBanre (GU3NYECKUX SBICHUH U
mporeccoB. Ponb akcrepuMeHTa U Teopuu
B nporecce MTO3HAHUS TIPUPOJIBI.
@usnueckas  BennuuHa.  Duznueckue
3aKOHBI. I'pannnb IIPUMEHUMOCTH
($u3NUeCKuX 3aKOHOB W Teopuil. IIpuHIMD
cootBercTBus. lloHsITHE O (QU3MIECKOH
KaptuHe Mupa. llorpemHocT u3MepeHui
(DU3MYCCKUX BEITHYUH

Pa3zgea 1. Mexanuka

J2

Tema 1.1

OCHOBBI KHHEMATHKH

Mogenn B Mexanuke. CucTemMa oOTcCUeTa,
TpaeKToOpHs,  JJIWHA  IyTH,  BEKTOP
MePEeMEIICHHUSI.

J3

KunemaTtuka mpsSMOTUHEHHOTO IBUKCHUS
MatepuanpHOl  Toukn.  Ckopocth W




YCKOPEHHE MaTE€pUaIbHON TOUKHU.

PaBHOMepHOE OpAMOIMHENHOE NBHKEHUE.

4 14
Kpusonuneitnoe JIBIKEHHUE.
TanrenuuansHas u HOpMaJbHast

5 15 COCTaBISIIONIME  YCKOpEHHs.  YTioBas
CKOpOCTb M YyrjioBoe yckopenue. CBsizb
YTIIOBBIX u KMHEMaTU4eCKUX
XapaKTEPUCTHUK BPAILAIOIIErOCs TeJa.
Tema 1.2
OcHOBBI JMHAMHKH

6 J16 JluHamMpuka ~ MaTepHAIBHOM  TOYKH |
MOCTYIATCIbHOI'O JBUKXCHUS TBEPAOIo
Tena.

7 a7 Cuiisl B MEXAHUKE.

] 18 MexaHnndeckas SHEPTHsl. Pabora.
MOIIHOCTS.
Tema 1.3

9 19 3aKoHBI COXpAHEHHS] B MeXaHUKe
Nmnynec tenma. Mmmynbe cubl. 3aKOHBI
COXpPaHCHHA B MEXAHUKCE.

Paznen 2. MousekyJsipuasi Gu3uka u TepMOTUHAMHUKA

Tema 2.1
OcHOBBI  MOJIEKYJISIPHO-KHHETHYECKOii
TeoOpuH

10 JI10 | OcHOBHBIE TONOXEHUS  MOJEKYISPHO-
KMHETHYECKON Teopuu. PazMeprl m macca
MOJIEKyl W  aromoB.  BpoyHoBckoe
JBMKeHue. M3omporiecchl.

11 111 Uneanmpupiii  Ta3.  ONBITHBIE  3aKOHBI
WJeaJIbHOTO Iasa.
Tema 2.2
OCHOBBI TEPMOAUHAMMKH

12 J112 | Buyrpennsis ~ sHeprus.  PaGora u

Teronepenaya. KonmdyecTBO  TEIUIOTHI.
YpaBHEHHE TEIIOBOTO OalaHca.




13

J13

ITepBoe HayaJjio TEPMOJIMHAMHUKHU.
AnmmabatHerii mporiecc. Btopoe Hawaio
TEPMOANHAMUKU. TennoBwie JABUI'aTCJIN.
KIIJ] TenioBoro gBuraTes.

14

JT14

Tema 2.3

ArperaTHbpie COCTOSSHMS BelllecTBa H
(azosbie nepexoasl

Ucnapenue u konaeHcanus. HacelnieHHbINA
map u ero cBoilctBa. OTHOCUTENbHAs
BI&KHOCTh  Bo3nyxa. [lpubopsl st
ompeesICHUs BJIa>KHOCTH BO3/yXa.
Kunenune. 3aBucuMocts  Temmeparypsl
KUIICHUSI OT JIaBJICHUS. XapaKTepUCTHKa
KHUJIKOTO COCTOSTHHMSI BEINECTBA. bIMKHUI
MOPSIIOK.

15

[loBepxHOCTHOE HaTsbKeHHe. CMadMBaHUeE.
Kanunnapusie sBneHus. XapakTepuUCTHKA
TBEPAOTO COCTOSTHHSA BEIIECTBA.
Kpucraminueckue 1 amopgHble Tena

Pa3pea 3.

DJIeKTPOAMHAMMKA

16

J16

Tema 3.1

DlleKTpUYecKoe moJie

ONeKTpUYecKue 3apsapl. DJIEeMEHTapHBIN
DIEKTPUUCCKHUM 3apsan. 3aKOH COXpaHCHHS
3apsiaa. 3akoH Kymona.

17

Ja17

OnekTpudeckoe mone. HampspkeHHOCTB
3JIEKTPUYECKOTO OJIA. IIpuHnun
CYINEPIIO3ULIH TOJIEH.

18

18

[TorenumanbHas JHEPTUA 3apsiaa.
[loreHuman mosisg TOYEHHOrO  3apsaa.
[Tpunuun cynepnosuuuu nojed. PazHocTs
MOTEHIIAANIOB. OKBUIIOTEHIMATbHBIE
TTOBEPXHOCTH. Cesi3b MEXITy
HaNpPsHKEHHOCTHIO u Pa3HOCTHIO
MOTEHLUAJIOB 3JIEKTPUUYECKOTO MOJIS.

19

J19

[IpoBogHMKM B 3NEKTPUYECKOM  TIOJE.
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JVPHeKTpUKH B SICKTPUUYECKOM  TIOJIE.
[Tonstpu3arus THAICKTPHKOB.

20

J20

ONEeKTPOEMKOCTb. Konpencaropsl.
OHeprust  3apsDKEHHOTO0  KOHJEGHCATopa.
IIpuMeHeHrne KOHIEHCATOPOB

21

Jd21

Tema 3.2

3aKOHBI MOCTOSTHHOI'0 TOKA

VcnoBus, HEOOXOIUMBIE IS
BO3HMKHOBEHHS Hu TIO/I/IEPKAHUS
anekTpuueckoro  Toka. Cumma  Toka.
ITnoTHOCTE TOKA.

22

22

DIEeKTPUYECKOE COMPOTHBICHHE. 3aKOH
Oma s yuactka uenu. IlapamiensHoe n
HOCJIEI0BATEIBHOE COeIMHEHHE
MIPOBOJTHUKOB.

23

J123

DNEKTPOJBIKYIIAS CHIA MCTOYHHKA TOKA.
3axon OMa U1 DOJHOH Ienn

24

124

PaboTa ¥ MOIIHOCTH IMOCTOSIHHOTO TOKA.
TemoBoe neiictBue Toka 3akoH J[xoyms-
Jlenna.

25

J 25

Tema 3.3 DjekTpuueckuidi TOK B
Pa3IMYHBIX cpeaax

DNeKTpUYecKuii TOK B MeTaulax, B
JNIEKTPONINTAaX,  TazaX, B  BaKyyMe.
Onektponus. 3akoH 3Mekrponnsza Dapazes.
Bunsr ra3oBbIX pa3psaoB.
TepMonnexkTponHas smuccus. [1nazma.

26

J26

DNEKTPUUECKUM TOK B MOJIYHNPOBOIAHUKAX.
CoOcTBeHHas ¥ IPUMECHAsI IPOBOTUMOCTH.
P-n nepexo. [TonynpoBogHUKOBEIE
npubopsl. [lpumMeHeHne NoaynpoBOAHUKOB

27

Ja 27

Tema 3.4

MarsnuTHoe 1noJie

XapaKkTepucTUKU MarHuTHOTO TOJIA.
Bekrop MHAYKIMM Mar"uMTHOIO  IIOJIS.
HpI/IHHI/IH CYNCpHO3UIH MArduTHBIX
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nojied. MaruuTHbBIN IIOTOK.

28

J128

Bzanmopeiicteue ToxoB. Cumma Awmrepa.
[Tpumenenue cuiasl Ammepa.

29

J29

JleiicTBue MardHuTHOTO oJIs Ha
merxymmiics  3apsa.  Cuma  Jlopenta.
[Tpumenenue cunel JlopeHua

30

JI130

MarHuTtHbIE€ CBOVMCTBA BEILIECTBA.

31

J3l1

Tema 3.5 DnekTpoMarHuTHasi HHIYKIHSA
SIBNeHrEe JIEKTPOMArHUTHOM HMHIYKIUH.
3aKOH  3JEKTPOMAarHUTHOW  HMHAYKIHU.
[IpaBuno Jlenua. BuxpeBoe aneKkTpuyeckoe
mone. OJIC wWHAOyKIMHM B JIBWKYIIHXCS
MPOBOJHUKAX. SIBIeHHME CaMOWHIYKIHU.
WnaykTuBHOCTE. OHEpPrus MAarHUTHOTO
107151 TOKA. DIEKTPOMAarHUTHOE T0JIe

Pa3nen 4. Kosie6anus 1 BOJIHBI

32

J32

Tema 4.1 Mexannyeckne KoJieOaHusl W
BOJIHBI

lapmonnyeckne xomebannsa. CBOOOIHBIC
MexaHuueckre Kosebanus. [IpeBpaineHue
SHEPTUU IpH KOJeOATETbHOM [BH)KCHHH.
Marematnyeckuil MasTHUK. [Ipy>KUHHBIIT
MasTHUK. BbIHYXIIeHHbIE MeXaHHYEeCKHe
kosiebanus. Pezonanc.

33

J33

Ilonepeunsle ¥  TPOAOIBHBIE  BOJIHBIL
XapakTeprUCTHUKH BOJIHBL. 3BYKOBBIE BOJIHBI.
YnbpTpa3ByK M €ro NpUMEHEHUE

34

J134

Tema 4.2 DJIeKTPOMATHUTHBIE
K0J1€0aHUS U BOJIHBI

CBo0OOHBIE 3JIEKTPOMAarHUTHEIC
koyneOanus. [IpeBpaiieHre SHEPrud B
KoJIebaTeIbHOM KOHTYpE. Iepuon
CBOOOIHBIX 3JICKTPUYSCKUX  KOJICOAHMIA.
dopmyna Tomcona. 3aryxatolye
3JIEKTPOMArHUTHBIE KOJIeOaHusI.
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35

JI35

BriHyX1€HHBIE JJIEKTPUYECKUE
koneOanus. Ilepemennsiii Tok. PesoHanc B
3IEKTPUYECKOU LEIN. T'eneparop
HepeMeHHOro Toka. TpaHcdopmaTopsl.
Ilomyuenue, mepemada W pacHpenesIeHue
IEKTPO3HEPrUH.

36

J136

OnekTpoMarHuTHele  BONHBL.  CBOiCTBa
3JIEKTPOMArHUTHBIX ~ BOJH.  OTKpBITHIN
kosiebarenbHblid KoHTYp. OmbiThl I epia.
Nzo0perenne pamuo A.C. TlomoBsim.
[lonstue o  paaguocBssu.  IlpuHiun
PaauoCBsI3U. [IpumeHeHue
JJIEKTPOMArHUTHBIX BOJIH

Pa3gea 5. OnTuka

37

J37

Tema 5.1 IIpupona ceera.

Onrtuueckass  cucrema.  AOCONIOTHBIN
MOKa3aTeslb  IPEJIOMJIEHUS]  BElIeCTBa.
OcHOBHBIE ~ 3aKOHBl ~ T'€OMETPHUUYECKON
ONTHUKH. SIBJIEHME MOJHOTO OTPAKEHUSI.
Wntepdepennus cera. udpakuus ceera.
Hucnepcust  cBera. IlormomieHue cBera
BEIIECTBOM.

38

JI38

JIMH3bI n  HuX
ITocTpoenue

JInH3EL, TOHKHE
XapaKTePUCTUKH.
M300paKeHUS B JIMH3AX.

39

J139

Wnrepdepenmms ceera. udpakuus ceTa.
Hucnepcust cBeta. [loryomenue cBera
BEILIECTBOM.

2 2

Pa3nes 6. KBantoBasi puznka

40

J140

Tema 6.1 KBanToBasi onTuka

KBanToBas TUII0TE3a IInanka.
TennoBoe uznyuenue. KopnyckynspHo-
BOJIHOBOW Ayanu3m. PortoHsl. ['unoresa
e bpoitiss 0 BOJHOBBIX CBOMCTBAX
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YacCTHII.

41

141

JlaBrienue CBeTa. XuUMHYECKOe
IeHCTBUE CBeTa. OnBITH I11.H.
Jlebenesa u H.1. BaBuiiosa

42

142

doroaddext. YpaBHeHHEe DUHIITEHHA
mwis  dorodddekra. [Tpumenenue
dhoTodrddekra

43

143

Tema 6.2 ®u3uKa aTOMAa M ATOMHOI'Q
spa

Mopenu CTpOGHHS aTOMHOIO  sjIpa.
PannoakTUBHOCTE. 3akoH
PaIuOaKTUBHOTO pacnaza.
PannoakTuBHBIC IPEBpAIICHUSI.

44

J1 44

Hedekr maccel, DJHEpPrusi CBSI3H U
YCTOWYHMBOCTh ATOMHBIX saep.
SlnepHble peakiuH.

JIABOPATOPHBIE PABOTDBI

45

JP 1

OmpezeneHue  YCKOPEHUs  CBOOOJHOTO
MaJeHUsl C TOMOIINBI0 MATEeMATHYECKOTO
MAasiITHUKA.

46

JP2

HccrnenoBanne BpammaTelnbHOTO JBIKEHUS
TBEPJIOTO TEJa.

47

JIP 3

Omnpenenenue KodppuImeHTa
YIOPYTOCTH  IIPYXKUHBI  CTaTUYECKUM
METOIOM.

48

JIP 4

OnpeneneHHe BJIAJKHOCTH BO3]1yXa

49

JP 5

Uccnenosanue AIEKTPOCTATUYECKHUX
HOJIEH.

50

JP 6

N3yuenue 3aBUCHMOCTH
CONPOTHUBJICHUs TPOBOJHUKA OT €ro
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JJIMHBI METOAOM aMHepMeTpa u
BOJITMETpA.
IIPCACIICHUC CMKOCTHU KOHACHCATOpPAa U
51 apy | Onpen ! a p 2 2
)]I/IBJIGKTPI/ILIGCKOI/I HpOHI/IIIaeMOCTI/I.
52 JIP § Pacuer 1ienen mocTossHHOTO TOKA. 2 2
HCCJ’IG OBaHUC BbIH CHHBIX
53 JIP 9 sloBa YA 2 2
KOJ'IC6aHI/II/I nu pCSOHcha.
TIIPCACIICHUC OKVYCHOTI'O aCCTOAHUA
54 ap 10 | Ompea oy p 2 2
JIMH3BI.
Hroro 108 88 20

2.3. Conepxanue yueOHoii qucuunauabl B/1. 11 ®usuka

Koapl
HanmenoBanmue pasjiesioB Conepxxanue y4eOHOT0 MaTepuaia, NpaKTHYeCKHe 3aHATHSA, Obnem (popmupyembIx
MU CIUILINHBI CaMOCTOSITe/IbHASA padoTa o0y4yaromuxcs YACOB KOMIIEeTEeHIINIi,
0CBaHBaeMbIX
3HAHUI M YMEHUH
Coaep:xanue yueOHOro MaTepuaJia OK-01
KunemaTuka mnoctynaTenbHOro M BpallaTelbHOIO JBHKEHUs. JlnHammuka. OK-02
3akonsl HetoToHa. Cuiisl B Mexanuke. DHeprusi. Pabora. MomHoCTh. 3aKOHBI 24 OK-04
COXPAHEHUS B MEXAHUKE. OK-07
Teoperuueckue 3aHATHSA
Paznen 1. Mexanuka 1. ®dusuka — QyHAaMEHTaNIbHAas Hayka O MNPHUpPOJAe. ECTeCTBEHHO-HAY4YHBIH
METO[ IIO3HAHUA, €ero BO3MOXKHOCTHU u TpaHUIbI IPUMEHUMOCTH.
DKCHEepUMEHT W TEOpHUs B TIpoIlecce MO3HAHWSA MPHUPOABL. MoaenmupoBaHHUe
¢u3nueckux sBIEHUI u TmporeccoB. Ponb JKclepuMEHTa W TEOPUH B P

nporecce mo3Hanus npupoael. Ousnueckas BennunHa. OU3NUECKHEe 3aKOHBI.
['panumpl mpuMEHUMOCTH (QU3UYECKHX 3aKOHOB U Teopuid. [lpuHImm
coorBercTBus. [loHsATHE O Qu3nueckold KapTuHe Mwupa. [lorpemHocTH
n3MepeHni (HU3NIECKUX BEIMYNH
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Mopnenu B MmexaHuke. CucreMa oTc4eTa, TPaeKTOpus, JAJUHA ITyTH, BEKTOP

NepeMEeLICHHS. 2
3. KunemaTuka npsMOIMHENHOTO JBHXEHHUS MaTepHalbHOW To4ukH. CKOPOCTh U 2
YCKOPEHHE MaTepUaIbHON TOUKH.
4. PaBHOMEpHOE NPSIMOJIMHEHHOE IBUKEHUE. 2
5. Kpuponuneitnoe nemwkenue. TaHreHnaapHas ¥ HOPMAJIbHAS COCTABIISIIOIITUE
YCKOpEHHUs. YTJoBas CKOPOCTb M YIJIoBoe yckopeHue. CBsi3b YITIOBBIX U 2
KMHEMAaTUYECKUX XapaKTEPUCTHK BPAILAIOIIEroCs TeJa.
6. JIuHaMuka MarepuandbHOW TOYKM M MOCTYNATEIbHOIO ABWXXEHHSI TBEPIOTO 2
Tena.
7. Cuisl B MEXaHHKE. 2
8. Mexanunueckas aeprus. Pabora. MomHoOCTS. 2
9. Hmnynsc Tena. UMmysbe cuibl. 3aKOHBI COXpaHEHUS B MEXaHHKE. 2
JlaGoparopHble 3aHSITHS
1. Onmnpenenenue  yCcKOpeHHss  CBOOOJHOTO  MAACHUS € TOMOIIBIO
MaTEeMaTHYECKOT'0 MasTHHKA.
2. HccnenoBaHue BpallaT€IbHOrO IBMXKEHUS TBEPAOTO TENA. 2
3. Omnpenenenue kodhduieHTa YHOPYrocTH MPYNKUHBI CTATHYECKUM
METOJIOM. 2
Conep:xanue yueOHOro MaTepuaJia OK-1
WneanbHbiii ra3. ['a3oBbie 3akoHbl. BHyTpeHHss1 3Heprus rasa. IlepBoe Havaiio OK-2
TEPMOJUHAMUKU. DHTPOIHUSL. 14 OK-3
OK-4
Teopernyeckue 3aHATHA
Paznen 2. MonekynsapHas pusuka u _
TePMOJIMHAMUKA 1. OcHOBHBIE MOJIOXKEHUSI MOJIEKYJISIPHO-KMHETHYECKOH Teopun. Pasmepsl u )
Macca MOJIEKyJ U aToMOB. bpoyHoBckoe nBuxeHue. M3ompoleccsl.
Uneanpueiii ra3z. OnbeITHBIE 3aKOHBI UIEATILHOTO Tas3a. 2
3. Baytpennss suHeprus. PaGora m Tteronepenada. KoimdgecTBo TemIToTHI. 2
YpaBHEHHUE TEIJIOBOTO OajiaHca.
4. TlepBoe Hadano TepMOJAMHAMHKH. AnuabaTHBIA Mporecc. Bropoe Hauano 2

tepmouHamMuku. Temnosble neurarenu. KI1JI TemioBoro asurarens.

16




5. Hcnapenne u KoHaeHcauusa. HacellleHHBIM ©ap W €ro CBOWCTBA.
OTHOCHUTENBHAS BIAKHOCTH Bo3ayxa. [Ipubopsr aiist onpeneneHns BIaXKHOCTH

BO3ayXxa. Kunenune. 3aBHCUMOCTD TCMICPATypbl KUIICHUA OT [OJaBJICHUA. 2
XapakTepucTHKa KUJKOr0 COCTOSIHMS BeleCTBA. banmKHUN MOPSAOK.
6. IloBepxnoctHoe HaTsbkeHune. CwmaumBanme. KammuisapHele — sBIEHUS.
XapaKkTepucTHKa TBEPAOTO COCTOSHHS BemlecTBa. Kpucrammdyeckue W 2
amopdHsbIe Tena
JlabopaTopHble 3aHATUSA
1. OmnpeneneHue BIa)KHOCTU BO3TyXa )
Conep:xanue yueOHOro MaTepuaJia OK-01
DNEeKTPOCTaTUYECKOE TI0JIe, €ro OCHOBHBIE XapaKTEPUCTUKHU. Y CIOBHS OK-02
BO3HUKHOBEHMS U CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKA. 30 OK-03
OK-04
OK-07
Teopernyeckue 3aHATHA
1. Dnexrpuueckue 3apsAfpl. OJIEMEHTApHBIA DIIEKTPUYECKUN 3apsan. 3aKkoH )
coxpaHeHus 3apsja. 3akod Kymnona.
2. Dnextpuueckoe mnosie. HampskeHHOCTh 3iekTpudeckoro moisd. IlpuHiun )
CYNEPIIO3ULIUH MOJIEH.
Paszen 3. DIeKTpoCTaTHKA. 3. TloreHuumanbHasi SHEprus 3apsaa. HOTVeHuHan MOJII TOYEYHOIrO 3apsija.
TTOCTOSHHBIi SEKTPHHUECKH TOK. [TpuHLMDO CYIIEPIO3ULINU MOoJICH. Paznocth MOTEHIIMAIOB. P
3KBI/IHOTCHHI/I3JII)HI>IG IMOBCPXHOCTH. CBs13b MCXKAY HAIPAKCHHOCTBIO U
Pa3sHOCTHIO NOTEHUUAIOB NEKTPUYECKOTO MOJIS.
4. TIpoBOAHUKHU B 3JIEKTPUUYECKOM HOJE. [UANIEKTPUKU B SJIECKTPUUECKOM IIOJIE. )
[Tonsipuzaiusi AMAIEKTPUKOB.
5. DnektpoemkocTh. KoHaeHcaTopbl. DHEprusi 3apsHKEHHOTO KOHJIEHCATOpA.
TIpuMeHeHne KOHIEHCATOPOB
6. VYcioBus, HeoOXOAWMBIE JUIi  BO3ZHUKHOBEHHMS W IOAJCP)KAaHUS )
anekTpudeckoro Toka. Cuna toka. [InoTHOCTH TOKA.
7. DnexkTpuueckoe CompoTHBiIeHHE. 3akoH Oma I y4yacTKa IIeMu. )
[lapannensHoe U NOCIEN0BaTEIbHOE COCAMHEHUE TPOBOJHUKOB.
8. DJexTpomBmKyIIas cuja NCTOYHMKA TOKa. 3akoH OMa /I IOTHON TeTH 2
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9. Pabora u MOLIHOCTH TOCTOSIHHOTO TOKa. TeruioBoe AEWCTBHE TOKa 3aKOH 2
Jxoyns-Jlenna.
10. DnekTpuueckuii TOK B MeETaUlaX, B DJIIEKTPOJIMTAX, Ta3axX, B BaKyyMe.
Onexrponu3. 3akoH snekTponm3a Dapanes. Bumbl ra3oBbIX pa3psioB.
TepMmonnekTpoHHas smuccus. [lnazma.
11. DnexTpuyeckuii TOk B momynpoBogHuKax. CoOCTBEHHAas W TpUMecHas
npoBoauMocTu. P-n nepexoa. I[TomynpoBomurkoBeie pubopsl. [IpuMeHenne 2
HOJIYTTPOBOJAHUKOB
JlaGopaTopHblie 3aHATHS
1. HccnenoBaHue 31€KTPOCTATUUECKUX MOJIEH. 2
2. W3ydyeHue 3aBUCHUMOCTU CONPOTHUBJICHUS MPOBOJHUKA OT €ro JJIMHBI 2
METOAOM aMIIEPMETPa U BOJIBTMETPA.
3. OmpeneneHue  €MKOCTH  KOHJEHcaropa M JIUAJIEKTPUYECKOU )
IIPOHHULIAEMOCTH.
4. Pacuer nieneil NoCTOSIHHOIO TOKA. 2
Coaep:xanue yueOHOro MaTepuaJia OK-01
MarsuTHO€ 1noJje, ero XapakTepuCTUKU. 3aKOHbl MArHUTHOT'O MOJIS. OK-02
10
OK-04
OK-07
Teopernyeckue 3aHATHA
1. XapaKTepuCTUKH MArHUTHOTO MoJid. BeKkTop MHIYKUWW MArHUTHOTO IOJIS. )
[IpuHuuMI Cyneprno3uuyu MarHUTHBIX 0JA€H. MarHUTHbBINA DOTOK.
Paznen 4. MarauTtHoe 1mosie Bsaumoseiictre TokoB. Cuia Amnepa. [IpuMeHeHne cuinbl Amrepa. 2
3. JleiicTBMe MarHWTHOTO TONS Ha JBWKymmiics 3apan. Cmia JlopeHma. )
IIpumenenue cunel JlopeHua
MarHuTHbIE€ CBOMCTBA BEILECTBA. 2
5. SlBneHuWe  ANEKTPOMArHUTHOM MHAYKIMHM. 3aKOH  AJIEKTPOMAarHUTHOM
naayknuu. [lpaBmno Jlenma. BuxpeBoe amextpuueckoe mome. IC )
WHIYKIMA B JBIKYIOIMXCS IPOBOJHHUKAX. JSIBIEHME CaMOMHIYKIUH.
MHAYKTUBHOCTH. DHEPrUsi MAarHUTHOTO TOJISl TOKA. DJIEKTPOMArHUTHOE T0JIe
Conep:xanue yueOHOro MaTepuaJia OK-01
Paszen 5. KoneGatus 1 BOJIHb Bunpl konebanuii, nX XapakTepUCTHKU. BOIHBL. 12 OK-02
OK-04
OK-07
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TeopeaneCKue 3aHATHUA

1.

I'apmonnueckue koseOanus. CBOOOIHBIE MeXaHMYECKHE KoJeOaHUs.
[IpeBparmienne 3HEpPTUM MPHU KoOJIeOATEIHHOM IBIKCHWH. MaTeMaTHdecKuit

MasTHUK. [Ipy>KUHHBIH MasSTHUK. BeIHYX/IeHHbBIE MEXaHUYeCKUEe KOJeOaHHS. 2
Pesonanc.
2. llomepeunble W TPOMONBHBIC BOJHBI. XapaKTEPUCTHKH BOJHEBL. 3BYKOBBIC )
BOJIHBL. YJIBTPa3BYK U €r0 IPUMEHEHHE
3. CBoOoanble d>JeKTpOMarHuTHble KoneOaHusa. [IpeBpamienue sHepruu B
KojebaTensHOM KOHType. llepnon CBOOOMHBIX ANEKTPUYECKHX KOJeOaHWH. 2
®dopmyna TomcoHa. 3aTyxaromnue 3JIeKTPOMArHUTHRIC KoJIeOaHusI.
4. BrmHyX7AeHHbIE dNeKTprdeckue KoneOaHus. [lepemenssrii Tok. Pe3onaHnc B
aNeKTpudecKkoil menu. ['eHeparop mepeMeHHOro Toka. TpaHchOpMaTOpHI. 2
[TonydeHue, nepepaya u pacupeaesicHUe JIeKTPOIHEPIHU.
5. DnexTpoMarHuTHbIE BOJIHBI. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH. OTKPBITHIH
kojeOatenbHblii KOHTYp. Ombitel . [epuia. M3o0perenue pamuo A.C. )
[TonoBeiM. IlonsiTue o pamgmocBszu. Ilpunuun paguocBsizu. I[lpumeHeHue
3JIEKTPOMAarHUTHBIX BOJIH
1. HccnenoBaHue ynpyrux KojleOaHHM. 2
2. HWccnenoBaHue BBIHYKICHHBIX KOJICOAHUI U pe30HAHCA. 2
3. Pacder nemneit nepeMeHHOI0 TOKa. 2
4. U3yueHue BbIHYXJICHHBIX KOJeOaHUH B MOCIEI0BATEIbHOM KOHTYpPE. 2
JlaboparopHble 3aHATHS
1. HccnenoBaHue BBIHYXACHHBIX KOJIeOaHUN U pe30HAHCA. 2
Coaep:xanue yueOHOro MaTepuaJia OK-01
OnTHKa: reoMeTpruyecKas, BOJIHOBAs OK-02
8 OK-03
OK-04
Pazgen 6. Onruka. OK-07
Teopernyeckue 3aHATHS
1. OnTnueckas cucreMa. AOCONIOTHBIA TIOKa3aTeNb MPEIOMIICHHUS BEIIECTBA.
OCHOBHBIE 3aKOHBI TEOMETPUIECKOM ONTHKH. SIBIIEHHE MOTHOTO OTPasKEHHS. 2
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2. JIuH3BI, TOHKHE JIMH3BI U UX XapakTepucTuku. [locTpoeHne nzoOpaskeHHs B

JIMH3aX. 2
3. MWurepdepenuus ceera. Judpakius ceera. Jlucnepeus cBera. Ilornomienue 2
CBETa BEI[ECTBOM.
JlabGopaTopHble 3aHSITHSA
1. Omnpenenenne GOKYCHOTO PACCTOSHUS JIMH3HI. 2
Conep:xanue yueOHOro MaTepuaJia OK-01
doroaddexr. AromHBIE sapa W uX onwmcaHue. Jledekr Macchl. 10 OK-02
PaanoakTuBHOCTH, €€ BHUIBL. SAepHBIE peakUMH. 3aKOHbI COXPAHEHUS B OK-04
SJIEPHBIX peaKLUsX. OK-07
Teoperuueckue 3aHATHS
1. Kgantoas runoresa I[lnanka. TemnoBoe uznyuenue. KopnyckynspHo-
BOJNHOBOW Jyann3M. @oronel. I'unore3a ne bpoinsg O BOITHOBBIX >
Pasznen 7. KBanroBas ¢usuka. CBOMCTBAX YacTHII.
®u3uka aToMa ¥ aTOMHOTO sSIpa
2. JlaBnenue cBera. Xumudeckoe neiicteue ceera. Onwitel [1.H. JIeGenea )
u H.M. BaBunosa
3. ®orodpdexr.  YpaBuenme  OWHmTeiiHa  ana hoTodddexTa. )
[Tpumenenue pororddexra
4. Mopenu cTpoeHUss AaTOMHOrO sjapa. PaavoakTUBHOCTb. 3aKOH )
PaIMOaKTUBHOIO pacnaga. PaaroakTHBHbBIE MPEBpAIICHHUS.
5. Hedexkr Maccel, SHEprusi CBSA3M W YCTOWYMBOCTH ATOMHBIX SIZIEP. )

S nepHble peakuumu.

HpOMe)KYTO‘IHaH aTTcCcTanuAa

3a4deT ¢ OLEHKOI
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3. YCJOBWUS PEAJIM3AIIAU ITIPOT'PAMMBI YYEBHOM JJUCHUIIJINHBI
BJ. 11 ®u3uka

3.1. TpeboBaHUs K MaTepUATHHO-TEXHUYECKOMY 00SCIICUCHUTO

Peanuzanus nporpammer yueOHoit aucuuruinasl BJl. 11 ®dusuka TpeOyer Hamuuus
yueOHOT0 KabuHeTa QU3HKH.

O6opynoBanue yueOHOro kabuHera:

- CTOJIBI, CTYJIbs (110 KOJIMYECTBY 00yJaronInxcs);

- pabodee MecTO MpernoaBaTes;

- IEMOHCTpPAIMOHHOE 000pyAoBaHKe (00IIero Ha3HAYCHUS U TEMAaTUICCKUE HAOOPHI);

- naboparopHoe o6opyaoBaHue (001Iero Ha3HAYCHUsI U TEMAaTHYECKUE HaOOPHI);

- CTaTUYECKHE, TUHAMUUYECKHE, JEMOHCTPALMOHHBIE U pa3/laTOUYHbIE MOIEIIH;

- BCIIOMOTaTeIbHOE 000pY/I0BaHUE;

- HarJIsHbIE TTOCOOMS (KOMIUIEKTHI YI€OHBIX TaOMuIl, MmaKaTel: «PU3NYeCKre BETMYMHBI
U (yHIaMEHTalIbHbIE KOHCTAaHThD», «Mexaynaponnas cuctema equnun CHy, «llepuonnyeckas
cucreMa xumuueckux osnemeHToB J[.M. MenneneeBa», NOPTPETHl BBIJAIOIIMUXCA YYEHBIX-
(U3UKOB U aCTPOHOMOB);

- CIIPaBOYHUKH, CIEIHaJIbHAs JIUTEpaTypa.

Texunuyeckue cpeacTBa 0Oy4eHHUS:

- MYJIbTUMEIUNHBIN IIPOEKTOP;

- OPITEXHUKA,

- KaJIbKYJISITOPBI.

O6opynoBanue yueOHOro kabuHera:

aBTOMATU3HPOBAHHOE paboyee MECTO MpenoaaBaTelis U pabourne MecTa 00yJaroluxcs;

00pasIbl AMEKTPOTEXHUUECKUX U3JICIHIA;

KOMIUIEKT Y4€OHO-METOANYECKOM TOKYMEHTALIUHU 10 AIEKTPOTEXHHUKE.

Texuuyeckue cpeacTBa 0Oy4eHHUS:

KOMIIBIOTEP C JIMLEH3UMOHHBIM IPOrpaMMHBIM 00€CHEYEeHHUEM, MYJIbTHUMEINANIPOEKTOD,
JKpaH.

3.2. UndopmanuonHoe odecniedeHne 00yueHust

IlepeyeHb y4eOHBIX M3AaHUI OCHOBHOW M JONOJHUTEIbHOW JINTEPATYpPBhI,
HNuTepHer-pecypcoB

OcCHOBHbIE HCTOYHUKU:

1. Bacunnes, A. A. ®uzuka. bazoslit ypoBeHb: 10—11 kiaccel : ydeOHUK 7151 CPETHETO
obmiero obpazoBanus / A. A. Bacunwes, B. E. ®enopos, JI. JI. XpamoB. — 2-e u3n., ucnp. u
non. — Mockga : U3narensctBo FOpaiit, 2023. — 211 ¢. — URL: https://urait.ru/bcode/530393

Pomnonos, B. H. ®wusuka. Yraoy6nennsiii ypoBenb: 10—11 kmaccel : y4eOHUK Ui
cpennero obmero oopasosanus / B. H. Poqnono. — Mocksa : M3narensctBo FOpaiit, 2023. —
201 c. — URL: https://urait.ru/bcode/530394

2. Tapaco, O.M. JlaGoparopuble paboOThl MO (U3MKE C BONPOCAMH M 33JaHUSIMHU
[DnexTpoHHbI pecypc]: yueoHOe ocodbue / O.M. Tapacos. - M.: ®opym: UHOPA-M, 2018. -
97 c. - BBC «Znanium.comy - Pexxum noctyna: http://znanium.com/catalog/product/915852

3. Jleryra, C. H. ®usuka [DnekTpoHHbIN pecypc]: yueoHoe mocobue / C. H. Jleryra, A.
A. Yakak. - OpenOypr: OpenOyprckuii rocyaapctBennsiii yausepcurer, ObC ACB, 2016. - 307
c. - OBC «IPRbooks» - Pexum noctyna: https://profspo.ru/books/78852

I[OHOJIHHTQJII)HBIQ HCTOYHUKMU:
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1.

Cawmoiinenko, I[1.1. ®uzuka s npodeccuii U CuenuaibHOCTeH COUaaIbHO-
SKOHOMMYECKOTO ¥ TyMaHUTapHOro mpodumeil: coopuuk 3anay: yuebnoe nocodue / I1.1.
Camoiinenko. - M.: Akagemus, 2011. - 202 c.

Tapacos, O.M. JlabopaTopHbie pabOTHI 110 (PU3HKE C BOIIPOCAMH U 3aTaHUSIMH
[DnexTpoHHBIA pecypc]: yaeoHoe mocobue / O.M. Tapacos. - M.: ®opym: THDPA-M,
2018. - 97 c. - OBC «Znanium.com» - Pexxum gocryma:
http://znanium.com/catalog/product/915852

. Ilunckuii, A.A. ®usuka [DnekTpoHHbIN pecypc]: yueonux/ A.A. [Munckui, I'.1O.

I'pakoBckwii; mox o6ur. pex. FO.M. uxka, H.C. [lypeimesoii. - M.: ®opym: UTHOPA-M,
2017. - 560 c. - ObC «Znanium.comy - Pexxum nocryna:

http://znanium.com/catalog.php?bookinfo=559355

HNuTepHeT-pecypcebl:
1. http://www.consultant.ru/.

2. https://dic.academic.ru/dic.nsf/ruwiki/1338916

3.3. [IpumepHbIe TeMbl KYPCOBBIX IIPOEKTOB (pador)
KypcoBoii mpoekt (paboTa) y4eOHBIM IUTAHOM HE MPETyCMOTpPEH(a).

22


http://znanium.com/catalog/product/915852
http://znanium.com/catalog.php?bookinfo=559355

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI YYUEFHOMI

JUCHMUILIMHBI BJ. 11 ®usuka

PesyabTaThl 00yyeHHs

Kputepuu onenkn

MeToabI OIEHKH

V1 - ucnonp3oBaTh (U3NYECKUE METOJbI
IIPU PEIICHUHN IPUKIIAIHBIX 33/1a4

Y2 - npuMeHsATh (PU3MKO-MaTeMaTHYECKHE
METO/Ibl B 00JIACTH 3JIEKTPOIHEPTETUKHU

Onenka COTIINIHOY
BBICTaBJISIETCS
o0ydJaroiemMycsi, €ciii OH
ry0oko ¥ IPOYHO
YCBOWJI ~ HPOTPaMMHBIH
MaTepHan Kypca,
M CYEPIIBIBAIOIIIE,
MOCTIEIOBATEIBHO, YETKO
Y JIOTUYECKH CTPOUHO €ro
u3Jaraer, yMeeT TEeCHO
VBSI3BIBATh ~ TEOPUIO  C
MPAKTUKOMH, CBOOOJTHO
CIIpaBIISICTCSl C 3a/Ja4aMu
" BOIIPOCAMH, HE
3aTPYAHSETCS ¢ OTBETAMH
npu BUJIOM3MEHEHUN
3aJJaHH, NPaBUIIBLHO
00OCHOBBIBACT TPHUHSATHIC
pelcHuHs, BJIaJICCT
Pa3HOCTOPOHHUMHU
HaBBIKAMHU M TpUEMaMH
BBITTOJTHEHUS
MPAKTUYCCKUX 3a/1a4.
Onenka «XOpOILO»
BBICTaBJISICTCS
oOyuJaromemMycs, eclii OH
TBEPJIO 3HACT MaTepUal
Kypca, TPaMOTHO H IIO
CYIIECTBY W3JIaraeT ero,
HE JOIycKast
CYIIECTBEHHBIX
HETOYHOCTEW B OTBETE Ha
BOIIPOC, NPaBUIIBHO
MpUMEHSET
TEOPETHUYECKHUE
MIOJIOKEHHS MTPH PEILICHUH
MPAaKTUYECKUX BOIPOCOB
" 3ajad, BJIaJICeT
HEe0OXOAUMBIMHA
HaBBIKAMH H TpUEMaMH
WX BBITIOJIHCHUSI.

Onenka
«yIOBJICTBOPUTEIHLHO
BBICTaBJISICTCS
oOyuJaromemMycs, eclii OH
UMEET 3HAHHUS  TOJBKO
OCHOBHOT'O MaTepuaa, HO
HE YCBOWJI €r0o JETaJICH,

DKkcnepTHas
OIICHKA
JesITeNIbHOCTH
00yJaromuXCst
IIPU  BBIMIOJIHEHUU
" 3aIuTe
pe3ynbTaToB
n1a0opaTOPHBIX
pabor,
BBITIOJTHCHUH
JOMAIITHUX PaboT,
orpoca,
pe3ynbTaToB
BHEAYJUTOPHOMN
CaMOCTOSITENIbHOM
paboThI
oOyyaromuxcs,
KOHTPOJIBHBIX
paboTr u Jpyrux
BHUJIOB  TCKYIIETO
KOHTPOJIS

DkcnepTHas
OLICHKA
JeSTEIILHOCTH
o0yJaromuxcs
IIPH  BBITOJIHCHUN
u 3aIuTe
pe3yJIbTaToB
J1a00paTOPHBIX
pabor,
BBITIOJTHEHUH
JOMalIHUX padoT,
orpoca,
pe3yJIbTaTOB
BHEAYJUTOPHOMN
CaMOCTOATEJIbHOMN
paboThl
o0yJaromuxcs,
KOHTPOJIbHBIX
pabor u npyrux
BUJIOB TEKYIETro
KOHTPOJIS
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JOIYCKaeT HETOYHOCTH,
HEJJ0CTaTOYHO
HpaBHJIbHBIC
(bopMyITHPOBKH,
HAPYLICHUS] JIOTHYECKOM
HOCIIeIOBATEIbHOCTH B
U3JI0KCHUH

IIPOTPaMMHOI'0
Marepuaia, HCIBIThIBAET
3aTpyAHEHUS npu
BBITIOJIHEHUU

MIPAKTUICCKUX 3a]1a4.
OrneHka
«HEYIOBJICTBOPUTEIILHO

BBICTABIISICTCS
oOyuaromemycs,

KOTOpBIN HE 3HaeT
3HAYNTCIILHON 4acTHu
MPOrPaMMHOI0

Marepuaiga,  JIOIyCKaeT
CYIICCTBEHHBIC OIIUOKH,
HEYBEPEHHO, C OOIBIIUMHU
3aTPYJIHCHUSIMH  pPEIlaeT
MIPAKTUICCKHEC 3aJauu
WIH HE CIPaBIISAETCS C
HUMHAU 3aTPYAHCHUAMHA
pemaer  MPaKTHYECKHUE
3aauu WITH HE
CIpaBISICTCS. C  HUMH
CaMOCTOSITEIILHO

DopMupyeMbie 3HAHUSA
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31 - 3HAYCHUE buznkn B
podecCHOHATBHON NEATSIIEHOCTH U TPH
OCBOCHHHU 00pa30BaTEIbLHON MPOTrPAMMBI

Orenka «OTIUIHON»
BBICTaBIISIETCS
o0ydJaromemMycsi, €Clid OH
ry0oko ¥ IMPOYHO
YCBOWJI ~ HPOTPaMMHBIH
MaTepHan Kypca,
WCYEPIIBIBAIOIIIE,
MOCJIeIOBATEIBHO, YETKO
Y JIOTUYECKH CTPOUHO €ro
u3Jaraer, yMeeT TEeCHO
VBSI3BIBATh ~ TEOPUIO  C
MPAKTUKOMH, CBOOOJTHO
CIIpaBJISICTCSl C 3a/Ja4aMu
" BOIIPOCAMH, HE
3aTPYAHSETCS ¢ OTBETAMH
npu BUJIOM3MCHCHHH
3aJJaHUH, NPaBUIIBHO
00OCHOBBIBACT TPHUHSATHIC
peleHus, BJIaJICCT
Pa3HOCTOPOHHUMH
HaBBIKAMH M TpPUEMaMH
BBITIOJTHEHUS
MPAKTUYCCKUX 3a1a4.
Onenka «XOpOILIO»
BBICTaBJISICTCS
oOyuJaromemMycs, eCiii OH
TBEPJIO 3HACT MaTepual
Kypca, TPaMOTHO H IIO
CYIIECTBY W3JIaraet ero,
HE JOIyCcKast
CYIIECTBEHHBIX
HETOYHOCTEW B OTBETE Ha
BOIIPOC, NPaBUIIBLHO
MIPUMCHSICT
TEOPETHUYECKHUE
TIOJIOKEHHS TTPH PEILICHUH
MPAaKTUYECKUX BOIPOCOB
" 3ajad, BJIaJICeT
HEe0OXOAUMBIMHA
HaBBIKAMU H TPHCMAMH
WX BBIIIOJIHCHUSI.

Onenka
«yIOBJICTBOPUTEILHO
BBICTaBIISIETCS
o0ydJaromemMycsi, e€ciii OH
UMEeT 3HAHHUS TOJBKO
OCHOBHOT'O MaTtepuaia, HO
HE YCBOWJI €ro JeTajeu,
JOMyCKaeT HETOYHOCTH,
HEI0CTaTOYHO
MIPaBUJIbHBIC
(bOpMyYITHPOBKH,
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HapyILIEHHs] JIOTUYECKON
IIOCJIEAOBATENBHOCTH B
U3JI0KEHUU

IIPOTPaMMHOI'0
Marepuaia, HCIBIThIBAET
3aTpyAHEHUS npu
BBITIOJIHEHUU

MIPAKTUICCKHX 3a/1a4.
OrneHka
«HEYJIOBJICTBOPUTEIILHO

BBICTABIISICTCS
oOyuaromemycs,

KOTOpPBIN HE 3HaeT
3HAYNTCIILHON 4acTH
MPOrPaMMHOI0

Martepuanga,  JOIyCKaeT
CYLIECTBEHHBIE OUINOKH,
HEYBEPEHHO, C OOIBITUMHI
3aTpyJHEHUSIMU  pelIaeT
MPaKTUYECKHE 3a/1a4uu
WIHM HE CIpaBisieTcs C
HHUMH CAMOCTOSITEIILHO
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5. ATANITALIMSI PABOYEI ITPOTPAMMBI YYEBHOW JUCHUILIMHBI TPH
OBYYEHUU UHBAJIUJOB M JIUL] C OTPAHUYEHHBIMHM BO3MOKHOCTSIMU
310POBbSI

ApanTanus paboueit mporpammbl  guctumuinabl BJ[.11 ®usuka npoBoauTcs mpH
peayiM3anii  amanTHBHOW  00pa30BaTEIIBHOH TPOrpaMMbl  — TPOTPaAMMBI  MTOJATOTOBKH
CIIEIUATUCTOB cpenHero 3BeHa 1o 36.02.01 Betepunapuss B mensax  oOecrieyeHus  IpaBa
WHBAIMIOB ¥ JIUI C OrPAaHWYCHHBIMH BO3MOXXHOCTSIMH  3JIOPOBBSI HA  IOJIy4CHUE
npodeccuoHanbHOr0 00pa3oBaHMs, CO3/JaHUA HEOOXOAMMBIX I TOJY4YeHHs] CpPETHETo
npo(ecCHOHATLHOTO ~ O0pa30BaHMsI  YCJIOBHM, a Takke O0O0eCnedYeHHs  JTOCTHIKCHUS
0o0y4yalmMMUCS HWHBATUAAMU M JIMIAMH C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH 3JIOPOBBS
pe3yNbTaTOB (POPMUPOBAHUS TPAKTUICCKOTO OITBITA.

ObopynoBanue yueOHOro kabuHera (HU3MKHU A7 00y4AIOLIUXCA C PA3IMYHBIMU BHJIAMU
OTPaHHYCHUS 3]JOPOBBS

OcHamenue yueOHOro KabmHera (U3MKHU JOJKHO OTBEYaTh OCOOBIM 0Opa3oBaTEIbHBIM
MOTPEOHOCTSM OOYJAIOIIMXCSl HHBAIUOB U JIUI ¢ OTPAHHYECHHBIMHA BO3MOXKHOCTSIMH 3JI0POBBSI.
KabGuner momkeH ObITH OCHAIIEH OOOpPYJOBaHHMEM M Y4YEOHBIMH MECTaMH C TEXHHYECKUMU
CpeacTBaMU O0y4YeHUS Il 00yUJaIOIIUXCSI ¢ PA3IMYHBIMH BHJIAMU OTPAHUYCHUH 30POBbSI.

Kabunert, B koTopoMm 00yuaroTcs JHIla ¢ HApYIIEHUEM CllyXa J0JDKEH ObITh 000pyA0BaH
paluoOKIaccOM, KOMIBIOTEPHOM TEXHUKOW, ayJUOTEXHUKOH, BUJICOTEXHUKOH, 3JIEKTPOHHOU
JIOCKOH, MyJIbTUMEIUHUHON CUCTEMOM.

Jst  cnaboBunpgmux o0OydaromMxcss B KaOMHETE MPeaycMaTpUBAIOTCS MPOCMOTP
yIaJeHHBIX OOBEKTOB TNpPU TIOMOIIM BUICOYBEIMUUTENCH M1 YIOAJICHHOTO MPOCMOTPA,
UCIIOJI30BaHWE bpaliieBCKOM KOMIIBIOTEPHOM TEXHMKH, JJIEKTPOHHBIX JIyIl, IpOrpaMMm
HEBU3YAJIIBHOTO JIOCTyNMa K WHGOpPMAaIUU, TEXHUYECKUX CPEICTB IMpHUEMa-Tepeaadu yueOHou
UH(POPMALIUHU B IOCTYIHBIX (popMax.

Jliia oOyyaroluxcs ¢ HapylIeHHEM OIOPHO-ABUTaTENbHOTO ammapaTa KaOWHET JOJKEeH
OBITH 000PYTOBAH MIEPEABUKHBIMU PETYIUPYEMBIMU MTAPTAMH C UCTOYHHUKOM ITUTAHUSI.

BrleykasanHoe ocHallleHHEe YCTaHABIMBAETCS B KAOMHETE MPU HATUYUU O0yYaIOLUXCS
M0 aJanTUPOBAHHOW 00pPa30BATEIBHONW MPOTPAMME C YYETOM HMEIOMIETOCs TUIAa HapyIIeHUN
3/10pOBbsl y 00YYArOIIEeToCs.

HNudopmanrnoHHOE U METOANYECKOE 00eCTIeYeHE 00YIarOIUXCs

Jloctyn Kk MH(POPMAIIMOHHBIM U OMOIMOrpaduveckuM pecypcam, yKa3aHHBIM B I 3.2.
pabodeii mporpamMmbl, JOKEH OBITh MPeICTaBIcH B (hOpMax, alaiTUPOBAHHBIX K OTPAHUYCHUSM
3/10pOBbsl 00YUaIOIINXCSl HHBAJUIOB U JIUI] C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMU 37I0POBbSI:

Jlist vt ¢ HapyUIeHUMH 3peHUs (HE MEHEe OJTHOTO BUA):

- B meyaTHO! (hopMe yBETMYEHHBIM MIPUPTOM;

- B popMe 3JIEKTPOHHOTO IOKYMEHTA;

- B popme ayanodaiina;

- B neyaTHo opMe Ha si3bike bpaiins.

Jnis au1 ¢ HapyIICHUSIMH CITyXa:

- B Ie4aTHou opme;

- B opMe 3JEKTPOHHOTO IOKYMEHTA.

JUig U1 ¢ HapyIIeHUsIMU OIIOPHO-JBUTaTEIbHOTO ammapara (He MeHee OJIHOTO BUAA):

- B meyaTHou opme;

- B popMe 3JIEKTPOHHOTO IOKYMEHTA;

- B popme ayanodaiina.

JIyist it ¢ HEPBHO-TICUXUYECKUMH HAPYIICHUSIMU (PACCTPOMCTBO ayTHYECKOTO CIEKTPA,
HapyIICHUE ICUXUYECKOTO pa3BUTHsI) (HE MEHEee OJTHOTO BH/IA):

- UCTIOJIb30BaHMUE TEKCTA C WILTIOCTPALIUSIMHU;

- MyJIbTUMEIUHHBIC MaTEPUaJIbL.
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Bo Bpems camocTOSTENbHOM TMOATOTOBKM OOy4arouiyecss HWHBAIWIAbI W JIHIA C
OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3J0POBBbS JOJKHBI OBITH OOECHEYeHBI TOCTYIIOM K CETH
HNuTepHer.

@DOopMBI U METOIBI KOHTPOJISI M OIICHKHU PE3yJIbTaTOB O0yUYeHUS

[Ipumensiemble TIpu peanu3anuu pabodeil mporpammbl auctuiinabl BJI.11 dusmka
(OPMBI ¥ METOJTBI KOHTPOJIS IIPOBOJISATCS C YICTOM OTPAHHUYCHUS 370POBbS 00YJIAFOIIHXCS.

[enpro TeKylIEro KOHTPOJIA SBIISIETCSI CBOEBPEMEHHOE BBISBICHHE 3aTPyJAHEHUH U
OTCTaBaHUs OOYYAIOMIErocs C OrPaHWYCHHBIMH BO3MOXHOCTSMHU 370POBbsI M BHECCHHUE
KOPPEKTHUBOB B yUEOHYIO JIEATEIbHOCTb.

dopma NPOMEKYTOUYHOM AaTTECTAllMM YCTAHABIMBAECTCA C YYETOM WHJIMBUIYAIbHBIX
NCUXO(U3NUECKUX OCOOCHHOCTEH O0OydYaloIMXCsl WHBAJIWAOB M JIMI C OrPaHUYECHHBIMU
BO3MOKHOCTSIMUA 3/I0pOBbsI (YCTHO, MHUCBMEHHO Ha OyMmare, MUCbMEHHO HAa KOMIIBIOTEPE, B
dbopme TeCTUPOBAHUSA U T.I1.).

[Tpu npoBeeHUY POMEKYTOUHOM aTTECTAIIMU 00YJArOIIEMYCsl TTPEIOCTABIIICTCS BpEMs
Ha TOJTOTOBKY K OTBETY, yBEIMYEHHOE He Ooyiee 4eM B TPH pa3a yCTaHOBJIEHHOTO st
MOJITOTOBKH K OTBETY 00yUYaIOIIUMCs, HE UMCIOIIUM OTPAHUYCHUI B COCTOSTHUH 3]I0POBBSI.
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4. JIMCT BHECEHHBIX U3MEHEHUI

JonoiHeHNns 1 U3MeHeHUs1 B padoyeil mporpamme

3a / yueOHbIii roj

B pabouyto mporpammy BJI. 11 ®usnka
no crenquanbHocT  36.02.01 Berepunapus

BHOCATCA CICAYIOIHNE JOMOJHCHUS 1 U3MCHCHUA:

JlononmHeHus 1 U3MEHEHUs BHec(J1a) M.A. KarbamberoBa
(moamuce) N.0. Gamunus

Pabouass mporpamma mepecMOTpeHa HW OJ00OpeHa Ha 3acelaHud TPEIMETHOW (IMKJIOBOIN)
KOMHUCCHH MaTeMaTUKU, THPOPMATUKU U HHPOPMAITMOHHBIX TEXHOJIOTHIA

« » 20 I.

[Ipencenarens mpeaAMETHOM

(LIMKJIOBO ) KOMHCCHH O.E. Banoga
(moxmnuce) N.0. damunus
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