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1. IACIIOPT PABOYEH TPOT'PAMMBI JJUCIHUILJIAHBI

CO0.02.01 «DPu3nKa»

1.1. ObaacTh NpUMeHeHHUs1 IPOrPaMMBbI

PabGouass mporpamma AUCHUIUIMHBI SIBIASETCS YacCThIO MPOrPaMMbl MOATOTOBKH CHEIHAIH-
cToB cpeanero 3seHa B cooTBeTcTBUM ¢ PI'OC no cnenunansuoctu CIIO 36.02.01 Berepunapusi.

1.2. MecTo y4eOHOH AMCUUILIMHBI B CTPYKTYpe NPOrpamMMbl MOATOTOBKH CIENMAJTHCTOB
cpeanero 3BeHa: /lucuumiunna siisercs npoduiabHoi (MHAeke CO.02) u OTHOCUTCS K TpyImie
00111€00pa30BaTeNbHBIX YICOHBIX AUCITUIUIMH CPETHErO MPOPECCHOHATBHOTO 00pa3oBaHusl (MHIEKC
CO).

1.3. e 1 3aga4n y4eOHOM AMCUMIIMHBI — TPeOOBAHMA K pe3yJIbTaTaM OCBOCHHUS] Y4eOHOM
AUCUMILIUHBI:

B pPE3yiabTaTe OCBOCHU AUCHUIIJIMHBL 06yqa}om1/117lc>1 JOJIDKCH 3HATh:

1) chopMUpPOBaHHOCTD MOHUMAHUS PO (PU3UKH B AIKOHOMHUYECKOW, TEXHOJIOTHIECKOH, CO-
LUAJILHOW M 3TUYECKOH cdepax AEATeNbHOCTH YellOBeKa; PO M MecTa (PU3MKH B COBPEMEHHOMH
Hay4yHOM KapTHHE MHUpa; pPOJIM aCTPOHOMHMH B IPAKTHUUECKON AESITEIbHOCTU YEJIOBEKA U JaJbHEMN-
1IeM HayYHO-TEXHUYECKOM Pa3BUTHUU;

2) chopMHPOBAHHOCTH CUCTEMBI 3HAHUH O PU3NICCKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHSIX,
JEHCTBYIOIUX HA YPOBHSIX MUKPOMHpPA, MAKPOMUpPA U MEramMHpa, MpeAICTaBICHHUI 0 BCeoOIIeM Xa-
pakTepe PU3NYECKUX 3aKOHOB; MPEJICTABICHUI O CTPYKTYPE TOCTPOSHUS (PU3UIECKON TEOPHUH, YTO
MO3BOJIUT OCO3HATH POJb (PyHAAMEHTaIbHBIX 3aKOHOB U MPHHIIMIIOB B COBPEMEHHBIX MpECTaBIIe-
HUSX O TPHUPOJIE, MOHATh TPAHUIIBI MPUMEHUMOCTH TEOPHM, BO3MOKHOCTU MX NMPUMEHEHHUS IJIs
OIMCaHUs €CTECTBEHHOHAYYHBIX SIBJICHHUI U MPOIIECCOB;

3) chopmMupoBaHHOCTH MPECTABICHUNA O METOAAX MOJYYCHHS HAYUYHBIX aCTPOHOMHYECKUX
3HAHUU; BJIAJICHUE YMEHHUSIMH CaMOCTOSITENbHO (hOPMYIHUPOBATh IIENIb HCCIEAOBAaHUS (TPOEKTA),
BBIIBUTATh TUTIOTE3bl HA OCHOBE 3HAHUS OCHOBOIOJIATAOIINX (PU3UIECKUX 3aKOHOMEPHOCTEH U 3a-
KOHOB, ITPOBEPATH UX DKCIEPUMEHTAIbHBIMU CPEACTBAMU; TUIAHUPOBATh M MIPOBOAUTH (PU3NUYECKUE
AKCIIEPUMEHTHI, ONHMCHIBATh W aHAM3UPOBATH MOJYYECHHYIO TIPH BBIMIOJTHCHHH JKCIICPUMEHTA HH-
(dbopMarinio, onpeaensaTh JOCTOBEPHOCT MOJTYYEHHOTO pe3yiibTarta;

B PE3YyIbTaTe OCBOCHUA OUCHHUIIMHBI O6yanOL[II/II‘;IC$I AOJIKCH YMCTh:

1)chopMUpPOBaHHOCTh YMEHMSI Pa3InyaTh YCIOBHUS MPUMEHUMOCTH MOJeNned PU3NYECKUX Tel
Y TIPOLIECCOB (SIBICHUI): MHEPIMANIbHAS CUCTEMA OTCYETa, MaTepHalibHasl TOUKA, PABHOYCKOPEHHOE
NBIDKEHUE, CBOOOAHOE MajJeHUe, aOCOMIOTHO yIipyras jaedopMaiiusi, abCOIOTHO ynpyroe u adco-
JTIOTHO HEYNPYTroe CTOJIKHOBEHHUS, MOJIeNIel ra3a, KHUIAKOCTH U TBEPAOTo (KPUCTAIITMYECKOT0) Tena,
UACATHHOTO Ta3a, TOYCUHBIH 3apsi, OTHOPOJHOE SJIEKTPUYECKOE I0JIe, OJHOPOJHOE MArHUTHOE
roJie, TApMOHUYECKHUE KONeOaHUsI, MAaTeMaTUIECKUH MasTHUK, UJCAIbHBIN MPYXKUHHBIA MasTHUK,
TapMOHHUYECKHE BOJHBI, WJCaTbHBIM KOJeOaTeNbHBIM KOHTYp, TOHKas JIMH3a; MOJENeld aToma,
aTOMHOTO S/Ipa M KBAHTOBOW MOJIEJIH CBETA;

2) copMHUPOBAHHOCTh YMEHUSI OOBICHATH OCOOCHHOCTH MPOTEKAHUS (PU3NUECKHUX SIBICHHI:
MEXaHHUYECKOE JBIKEHHUE, TEIUIOBOE IBMKEHHE YacTHIl BEIIECTBA, TEIUIOBOE paBHOBecHE, Opo-
YHOBCKOE JIBIDKeHHE, nu(dy3us, ucrmapenre, KUNeHNUEe W KOHICHCAIHsI, TUTAaBJICHUE W KPUCTAJIA3a-
LMsI, HAIPaBJICHHOCTh TEIUIONEpeaaun, HIEKTPU3ALUN Tel, SKBUIMOTEHLIHUAIBbHOCTH MOBEPXHOCTH
3apSOKEHHOTO TMPOBOJIHMKA, DJIEKTPOMArHUTHON WHIYKIIMH, CAMOWHIYKIIUH, 3aBUCHMOCTH COIIPO-



THUBJICHHS TIOJYITPOBOIHUKOB "p-" M "n-THUMOB" OT Temmeparyphl, pe3oHaHca, WHTephEepeHIINU
BOJIH, MU(PAKLIUHU, JUCIEPCHUHU, IOJHOTO BHYTPEHHETO OTpaxkeHus, (HoTorddext, ¢uzndeckue
MIPUHITUITBI CIIEKTPAJILHOTO aHaIM3a U paboThl Jasepa, "anmbda-" u "Oeta-" pacnaasl saep, ramMmma-
U3Iy4YCHUE S/Iep;

3) chopMHUpPOBAaHHOCTH YMEHHUI IPUMEHATH 3aKOHBI KJIIACCHYECKONW MEXaHUKHU, MOJIEKYIISIPHOM
(GU3MKK 1 TEPMOJUHAMUKH, HJIEKTPOAUHAMUKYI, KBAHTOBOW (DU3MKH I aHAIN3A U OOBSICHEHUS SIB-
JICHUI MUKPOMHUPA, MaKpOMHpa U MEraMupa, pa3indarh ycIoBUs (TpaHMIIbl, 00JIaCTH) MPUMEHUMO-
CTH (PU3UYECKUX 3aKOHOB, MIOHUMATh BCEOOIMi XapakTep (PyHIaMEHTAIBHBIX 3aKOHOB (3aKOH CO-
XpPaHEHUs] MEXaHUYECKOW PHEPruH, 3aKOH COXPAHEHUs UMIYJIbCA, 3aKOH BCEMHPHOI'O TATOTEHHS,
IIEPBbII 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHMsS JIEKTPUUYECKOrO 3apsia, 3aKOH COXPaHEHHUS
SHEPIUr) U OTPaHUYECHHOCTHh MCIOJIB30BAHUS YACTHBIX 3aKOHOB; aHAJIM3UPOBATh (PU3NUECKUE TPO-
LIECCHI, UCTIOJIb3Ysl OCHOBHBIE MOJIOKEHHUS, 3aKOHbl U 3aKOHOMEPHOCTU: OTHOCHUTEJIBHOCTh MEXaHU-
YEeCKOT0 JABIKEHUS, (OPMYJIbI KHHEMAaTUKN PaBHOYCKOPEHHOTO JBM)KEHUS, TpeodpazoBanus [ anu-
Jes I CKOPOCTH M IEepeMENIeHUs], TpU 3akoHa HbroToHa, nmpuHUUMI OTHOCUTENbHOCTH ['anunes,
3aKOH BCEMUPHOTO TATOTEHHUS, 3aKOHbl COXPAHEHHUS MMIIYJIbCAa U MEXaHUYECKON 3HEPIHH, CBA3b
paboThl CHIIBI C U3MEHEHHEM MEXaHHYeCKON 3HEpPIruH, YCIOBHS PAaBHOBECHS TBEPJOrO Teja; CBSI3b
JABJICHUS UIEAIBHOIO ra3a co CpeHel KMHETUYECKOW dHEPIUel TEIUIOBOTO JABUKEHUS U KOHILCH-
Tpauuen ero MoJIeKyJl, CBsI3b TEMIIEPATYPhl BELIECTBA CO CPEAHEN KMHETUUECKOM YHEPruen ero ya-
CTHII, CBSA3b JABJICHUS UICAILHOTO ra3a ¢ KOHLUEHTpalKuel MOJIEKYJ U €ro TeMIepaTypoi, ypaBHe-
Hue MenneneeBa-Kianeiipona, nepBblil 3aKOH TEpPMOJUHAMUKH, 3aKOH COXPAHEHUS YHEPTUU B TEI-
JIOBBIX IPOLIECCAX; 3aKOH COXPAaHEHUS AIEKTPUYECKOro 3apsija, 3akoH KysinoHa, MOTEeHLIHaIbHOCTh
3JEKTPOCTATUYECKOTO TOJIsA, MPUHLUII CYNIEPIO3ULIUU JIEKTPUUYECKUX Moel, 3akoHa Kynona; 3a-
KoHbl OMa JuIsl y4acTKa LIeTIH U 11 3aMKHYTOM 3JeKTpUuecKol 1enw, 3akoH /[xoyins-Jlenna, 3akon
3JIEKTPOMAarHUTHOM MHIYKUMH, IpaBuio JIeHna, mocTynaTel creuaibHOW TEOPUU OTHOCUTEIbHO-
ctu DiiHIITelHa, ypaBHeHHE DifHImTeHa st GpoTorddexTa, mepBblii 1 BTOPOH moctynaTsl bopa,
MIPUHIIMIT HEeoNpeaeneHHocT [ eii3enOepra, 3aKOH COXpaHEHUs 3apsa, MacCOBOTO YKCIa U dHEp-
THH B SIIEPHBIX PEaKLUsAX, 3aKOH paJM0aKTUBHOIO pacnajia;

4) chopMUPOBAHHOCTh YMEHHUI MPUMEHATH OCHOBOMOJIATAIOIINE AaCTPOHOMUYECKHUE MTOHSTHS,
TCOpI/II/I 1 3aKOHBI JJIs1I aHAJIN3a U O6’I)$ICHCHI/I$I (1)I/I3I/I‘I€CKI/IX HpOHeCCOB HpOI/ICXO[[ﬂHII/IX Ha 3BE€31aX,
B 3BE3JHBIX CHCTEMaX, B MEXKTaTaKTHUYECKON Cpelie; ABMKEeHUs HEOECHBIX Tell, IBOJIOLNHU 3BE3/ U
Bcenennoi;

5) copMHpPOBaHHOCTh YMEHUH HCCIEI0BaTh U aHATU3UPOBATh pa3HOOOpa3Hble (PU3NYECKHE
SIBJIGHUSI U CBOWMCTBAa OOBEKTOB, MPOBOJIUTh CAMOCTOSTEIbHBIE UCCIIEOBAHUS B peallbHbIX U J1a00-
PaTOPHBIX YCIOBHSX, YATATh M aHAJIU3UPOBATh XapaKTEPUCTHKH MPUOOPOB U YCTPOUCTB, OOBsIC-
HATh IPUHLIUIIBI UX pabOTHI;

6) chopMHUPOBAHHOCTh YMEHHsI pelIaTh pacyeTHbBIE 33[]a4l C SIBHO 33JaHHOW U HESBHO 3aJlaH-
HOM (pU3UYECKON MOJICNIbIO: Ha OCHOBAHWU aHAJIM3a yCIOBUS BHIOUpATh PU3NUYECKUE MOJIETTH, OTBE-
qaromme TpeOOBaHUAM 3aau, IPUMEHATH (DOPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYNATHI (Hu-
3UYECKUX TEOPUN TPU UCTOIb30BAaHUU MAaTEMATHUECKUX METOJIOB PEIIeHHUs 3aja4, POBOIUTH pac-
YEeThl HA OCHOBAaHUU MMEIOLIUXCS TaHHBIX, aHAIM3UPOBATh PE3YNbTAThl U KOPPEKTUPOBATH METOIbI
pelIeHus ¢ Y4ETOM TOJIYYCHHBIX PE3YJIbTaTOB; PEIIaTh KaUeCTBEHHBIC 3a7aul, TPEOYIOIIHe TpruMe-
HEHUs 3HAHWHM U3 Pa3HBIX PA3/eJOB MIKOJIBLHOTO Kypca (U3MKH, a TAaK)Ke WHTErpalluu 3HAHUW W3
JIPYTUX TPEAMETOB €CTECTBEHHOHAYYHOTO ITMKJIA: BBICTPAWBATh JIOTUYECKYIO IETIOUKY pacCyxkje-
HUH C OMOPOI HAa U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS,

7) chopMUPOBAHHOCTH YMEHUHN aHATU3UPOBATH M OIICHUBATH MOCJIEICTBHUS OBITOBON W MPOU3-
BOJICTBEHHOU JIESITEILHOCTH YEJIOBEKA, CBSI3aHHOM ¢ (PU3NYECKUMU MPOIECCAMH, C TO3UIIMNA IKOJI0-
TUYeCKON 0€30MacHOCTH; MPEJICTABICHUA O PAIlMOHAILHOM TPUPOJIONOIH30BAHIH, & TAKKE Pa3yM-
HOM HUCTOJB30BaHUU JOCTHKEHUN HAYKH M TEXHOJOTHH AJIs TaTbHEHUIIIEro pa3BUTHs YEIOBEYECKO-
ro OOIIECTBA;



8) oBnazcHUE Pa3TUYHBIMH CITOCO0aMu pabOThl ¢ HH(POpMalel GU3HIECKOTO COMNECPKAHUS C
MCTOJIb30BAHUEM COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJOTHH, pa3BUTHE YMEHUN KPUTHYECKOTO
aHaJM3a M OIICHKH JOCTOBEPHOCTH TIOJTy4aeMOi WH(POPMAIIHH;

9) oBnageHue opraHU3allMOHHBIMU U I103HABATEIbHBIMU YMEHUSIMH CAMOCTOSATEIBHOTO IpH-
o0OpeTeHMsI HOBBIX 3HAHUH B IPOLIECCE BBIMOJIHEHUS IPOEKTHBIX M y4eOHO-UCCIIE0BATEIbCKUX Pa-
00T, yMEHHsIMH paboTaTh B TPYIIE C BHIMOJIHEHUEM PA3IUYHBIX COLMATBHBIX POJICH, TNIAHUPOBAThH
paloTy IpymIbl, PallMOHAIBHO paclpeleNaTh AEATeIbHOCTh B HECTAHJAPTHBIX CUTYaLUsAX, aleK-
BAaTHO OLIEHMBATh BKJIAJ Ka)KIOI0 M3 YYaCTHMKOB I'PYIIIBI B PELIEHUE paccMaTpuUBaeMoM Ipoliie-
MBI,

10) chopMUpOBaHHOCTH MOTHUBALIMM K Oyayiied npodeccruoHalbHOM AESITeNbHOCTU MO CIie-
[UATBHOCTSM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

2. CTPYKTYPA U COAEPKAHUE JUCIUIIJINHBI

2.1. O0beM yueOHOM JMCUMILIMHBI M BUbI Y4eOHOH padoThl

Buj yueOHoit padoThl Oo0bem
4acoB

MakcumanbHasi yueOHasi Harpy3ka (BCero) 164
O6s13aTenbHas ayuTopHas yueOHasi Harpyska (BCero) 156
B TOM YHUCJIC:
JIEKLIUA 58
nabopaTtopHbIe paObOTHI 49
MIPaKTUYECKHE 3aHITUSI 49
Kontposnb 8
NuauBuyanbHbIA IPOEKT
ITpomexyTouHas aTTectanus B popme 9x3amenda, op




2. TemaTuyeckuii njaH u cogep:;kanue gucuuiuinael CO0.02.01 «Pusukay»

Coaep:xanue yueOHOL0 MaTepHuaia, 1a00paTOpHbIE PAa00THI U MPAKTHYECKHE 3AHATHSA,

E%'ﬁ%’ﬁﬂ'gia?gﬁ caMocToATebHAsi pa6oTa oﬁyqammnxcnl,? écH);[l))cosaﬂ paboTa (IPOEKT) (eciu npedycmom- ?{gz’gg’ gégggﬁ':[;
1 2
Pa3nen 1 MexaHHKa
Coneprkanne y4eOHOro (JEKIIMOHHOT0) MaTepraia
K Tema 1.1 1 | Mexanuueckoe apmxkenue. [lepememenue. [1yte. Ckopocts. PaBHOMEpHOE MIpsiMONUHEIHOE Z 1,2
HHeMaTHYA NBUXKEHME. Y cKopeHue. PaBHonepeMeHHOE psIMOIMHEHHOe iBUKeHue. CBoOOIHOE MaJieHue
JIBu>keHue Tena, OpOIIeHHOTO MO/ YTJIOM K TOpU30HTY. PaBHOMEpHOE IBUYKEHUE 110 OKPYKHO-
cTi. PaBHOMEpHOE IBM)KEHUE IO OKPYKHOCTH.
IIpakTHyeckoe 3anaTue Nel Pemenue 3anau no temMe «KnHeMaruka u JMHAMUKA Z
JlabopaTopnas padora Nel ViccienoBanust NBH>KEHHS Tella MO IEUCTBUEM MOCTOSIHHOM CH- Z
JIbI.
JlabopaTopHas padora Ne2«/ccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHUSI OT Beca Z
Tenay
Tema 1.2 Copepxanrie yaeOHOro (JISKITMOHHOTO) MaTepuaa
3aKkoHbI Mexa- = = = 7
nukn Helorona | 2 | Ilepsbiii 3akon Hetorona. Cuna. Macca. Imnynsc. Bropoii 3akon HetotoHa. OCHOBHOM 3aK0H
kyaccuueckoi gpusuku. Tperuit 3akoH HelotoHa. 3akoH BcemupHoro Tsarotenus. Bec. Heseco-
MocTh. ['paBuTanmonHoe nose. Bec. Crioco6s! n3mepenust Maccsl Te. Cuiibl B MexaHuke. CHITbl
B [IPUPOJIE: YIIPYTOCTh, TPEHHUE, CHJIA TSKECTH.
3 | 3akoH coxpaHeHMs uMnyjbca PeaktuBHOe nBrxkeHue. Pabora. MomHocTs. DHeprus. 3aKoH co- Z
XpaHeHUsl MeXaHn4yeckoi sHepruu. IlpuMeHenne 3akoHOB COXpaHEHUs
IIpakTuyeckoe 3ansaTue Ne2 Pemenue 3agau no reme «3yueHne 3aKOHOB COXPAHEHU S Z
Paznen 2 OcCHOBBI MOJICKYJISIPHOM (PM3MKH H TEPMOAHHAMHMKH
Tema 2.1 Copepxanre yaeOHOro (JICKIIMOHHOT0) MaTepuaa
Ocropnt Mote- 4 | OcuHosuble nonoxenuss MKT. OnbiTHOE 000cHOBaHUE 0cHOBHOTO nooxenuss MKT. Mexmo- Z
KYJISIPHO — KH- . .
HETHYECKOM Teo- JeKynspHoe B3auMozeiictere neansHelii ras. /JaBnenue raza. OcaoBHoe ypaBHenne MKT miis
111)1],41]1‘4& g’f%‘;‘_ ujaeasbHOro rasza. Ypasaenue Menaeneesa-Knanelipona. Mzonporeccsl U UX rpaduku.
Npoueccsl JlabopaTopHasi pabora Ne3 n3zyueHrne N30TEPMUYECKOT0 H30XOPUIECKOTO IPOLECCa. Z
Jlaboparopnasi padora Ned. OnpeneneHne OTHOCUTEIbHOM BIAXKHOCTH BO3/1yXa Z
JlabopaTopHas padora Ne5 Onpenencaue kodhduieHTa BI3KOCTH KUIKOCTH 2
IIpakTnueckoe 3ansaTne Ne 3 Penenue 3a1au no reme «/3yueHue n30nporeccoBy» Z
Tema 2.3 CopepxaHre yaeOHOro (JISKITMOHHOTO) MaTepHaia V4




OcHoOBBI TEpMO-
ANHAMUKH

W3MmeHeHre BHYTpEHHEH YHEPTHH Tra3a MpH TEIiooOMeHe U coBeplieHuu padotsl. KomnuecTBo
TeroThl. [lepBoe Havdaio TepMoanHaMuku. PaboTa raza npu u300apHOM H3MEHEHHH 00BEMA.
®U3UYECKUN CMBIC] YHUBEPCAIBHON Ta30BOM MOCTOSIHHOW. [IpruMeHeHue rnepBoro Hayaia Tep-
MOJMHAMUKH K U30IPOLIECCAM.

IMpakTuyeckoe 3anaTue Ned Perenue 3a1au no teMe «OCHOBBI TEPMOJAMHAMUKI

Tema 2.4.
CaoiicTBa mapos

Copneprxanue yueOHOTO (JEKIIMOHHOT0) MaTepraa

[Tonstue asnl BemecTa. Hacwlennslit map u ero cBoiictBa. BrnaxuocTts Bo3ayxa. [Ipubopsr
JUI ONpENIENeHUs BIIaXXHOCTU Bo3ayxa. Kumenwe. OTyero 3aBUCHUT TemIepaTypa KHUIIEHUS.
Kpurnueckoe cocrosinue BeuniectBa. lloBepxHocTHOEe HaTskeHue. CmaumBanue. Kanwnmisp-
HocTh. KanusuisipHele siBieHUs B IpUpoJie, ObITY, TEXHUKE.

Tema 2.6
CaoiicTBa TBep-
ABIX TeJa

Copepxanne yueOHOro (JIEKIIMOHHOT0) MaTepuana

7

Kpucrannuueckoe cocrosiHue BemectBa. Jlepopmanus. Tunel cBsizell B Kpuctaiiax. Bumsl
KpUCTANINYECKUX CTPYKTYp. edopmanus u e€ Buasl. Mexannueckoe HampspkeHue. 3akoH [y-
ka. Jlnarpamma pactspkenust. TermnoBoe pacmvpenue TBEpAbIX Ten. Jedhopmauust u e€ BUABL
Mexannueckoe HampsbkeHue. 3akoH ['yka. Jlmarpamma pacTsbkeHus. TennoBoe pacmmpeHue
TBEPABIX TEI.

‘ IIpakTuyeckoe 3anaTne NeS Pemenue 3agau no teme «CBONCTBA TBEPIBIX TEI

Pa3zgen 3

JIeKTPOIMHAMHUKA

Tema 3.1
DyleKTpUYecKoe
noJje

Copepxannie yaeOHOro (JEKIIMOHHOT0) MaTepHraa

8

SBnenue neKTpU3aluu Te. IJISKTPUISCKU 3apsii. 3aKOH coxpaHeHus 3apsiaa. 3akoH Kyrona.
DneKTpuueckas MocTossHHAsA. [[udnekTpudeckas MPOHUIIAEMOCTh cpenbl. J(MAIeKTpuku. Diek-
TPUYECKOE TI0JIe U ero HanpsokE€HHOCTh. [IpuHImI cymeprio3uiuu nojiei. ['paduueckoe m300-
paxeHnue noneil. Pabora, coBepiiaemasi cuiiaMu moJisl 1o mepemenieHuto 3apsaa. [loreniuan u
Pa3HOCTH MOTCHIIUAJIOB. SKBI/IHOTGHHI/IaHI)HBIe ITOBEPXHOCTH. CBs3b MCXKIOY HaprI}KéHHOCTBIO )51
Pa3HOCTHIO MOTEHIHANIOB. [IpOBOHUKH B AIEKTPUUYECKOM Moie. JMIIEKTPUKU B DIIEKTpUYE-
CKOM TIOJIE.

OnektpoémkocTh. Konaencarop. CoeinHeHNs] KOHEHCATOPOB. DHEPT Ul ANEKTPUUECKOTO MO
3apsHKEHHOI0 KOHAEHCaTopa

IIpakTnyeckoe 3anaTHe Ne6 Pemenne 3anad no teme «NEKTPUUECKUN TOK U TPOBOJHUKN

JlabGoparopHasi padora Ne6 «liccietoBaHNE AIEKTPOCTATHUECKOTO OIS




Tema 3.2
3aK0HBI MOCTO-
SIHHOI'0 TOKA

Con

eprkaHue y4eOHOro (JEKIIMOHHOT0) MaTepraia

10

du3nyecKkue OCHOBBI IPOBOAUMOCTH MeTasuIoB. [locTosiHHBIN 351ekTpruueckuil Tok. Cuna u
IJIOTHOCTB TOKA. Y CJIOBUSI BO3HUKHOBEHMS AekTpruueckoro Toka. IJC. 3akonsl Oma. Comnpo-
TUBJICHUE — KaK JIEKTPUYECKAs XapaKTePUCTUKA MPOBOAHUKA. 3aBUCUMOCTh COTIPOTUBIICHUS
MPOBOJHUKA OT TeMIieparypsl. [[oHsITHE O CBEPXITPOBOUMOCTH

11

[TocnenoBarenbHOE, MapaIeIbHOE U CMELIAHHOE COeMHEHUE ToTpedureneil. Pabora u mom-
HOCTb MOCTOSIHHOTO TOKa. 3akoH Jlxoyns-Jlenua. TernoBsie neicTBUS TOKa

JlabopaTopuas padora Ne7 Onpenenenue J./1.C. 1 BHYTpEHHETO CONPOTUBIICHUS HCTOYHHUKA
HaTPSHKCHUS

JladopaTopuasi pa6ora Ne§ «COopKa 3JIeKTpUIEeCKON e , U3MEPEHUE CHIIBI TOKA U HAIIPSI-
YKCHUS Ha €€ Pa3IMYHBIX YUACTKAX).

HpaKTI/I‘{eCKOC 3ansTHue Ne 7 Pemenue 3aJa4 110 TEMC «3aKOHBI IOCTOSTHHOI'O TOKAa»

Tema 3.3.
DJIeKTpUYecKHit

TOK B
PA3IHYHBIX
cpenax.

Con

ep>kaHue y4eOHOTo (JIEKIIMOHHOT0) MaTepuana

12

DNeKTpUUeCKUid TOK B MeTajliaX. ODJEKTPOHHbIM ras. Paborta Bbixoja. DJIEKTpUUECKHI TOK
B AJIEKTpoJuTax. JnekTposn3. 3akoHbl Dapanes. IIpuMeHeHne 31€KTpoian3a B TEXHHKE.

13

9HeKTquCCKHﬁ TOK B Tra3aX H BaKyyMc. I/IOHI/I38.LII/I}I rasa. BI/II[BI ra30BbIX pPa3pPAa0B. IIo-
HaTthe o miasme. CBolicTBa U IPUMCHCHUC JBJICKTPOHHBIX ITYYKOB.

14

DNeKTpUYecKuil TOK B MNOIYHpoBoJIHUKaX. COOCTBEHHAs MPOBOJUMOCTH MOJYTIPOBOJAHUKOB.
[TosynpoBOIHUKOBBIE TPUOOPBHI.

IIpakTnueckoe 3ansitue Ne8 Pemenue 3amau mo teme «DIEKTPUUYECKHM TOK B Pa3IMYHbBIX
cpeaax»

Tema 3.4
MarnuuTtHoe mnmo-
Jae.

Con

epkaHue y4eOHOTO (JIEKIIMOHHOT0) MaTepuaia

15

OTKpBITHE MAarHUTHOTO MOJIs. [I0CTOSSHHBIE MarHUTHl 1 MArHUTHOE TOJe 3eMiid. BuxpeBoil xa-
paKTep MAarHUTHOTO MOJisi. MarHuTHas MOCTOSIHHAs. MarHutHas MpoHULIAEMOCTh cpenbl. ['pa-
(uueckoe n3o00pakeHNe MarHUTHBIX TTOJIEH. MarHuTHBIE TIOJIS MPSMOJIUHEHHOTO TTPOBOTHUAKA C
TOKOM, KPYrOBOTO TOKa M COJIeHOWJIa. MarnuTtHas uHAyKuus B3aumoneiicteue TOkoB. [leit-
CTBHE MarHMTHOTO MOJISI HA TPOBOJAHUK C TOKOM. 3aKOH AmMnepa. MarHUTHBIN MTOTOK.

16

Pabora mo nmepemMerieHno MpoBOIHUKA ¢ TOKOM B MarHUTHOM moJie. [{eficTBre MarHUTHOTO TO-
74 Ha ABKymumics 3apsa. Cuna JlopeHna. J[BukeHue 3apsyKeHHOM 4acTUIIBI B MArHUTHBIX U
AJIEKTPUYECKUX MOJISX

17

HaHpH)KeHHOCTL MargutHoro noisg. Css3b HHAYKOUNU W HAIIPAKCHHOCTHU MArHUTHOTO ITOJIA.
MarnuTHbIe CBOMCTBA BeliecTBa. KpuBass HaMarHnurMBaHusi. MarHuTHasI 3aUCh HHOOpPMAITUH.




\ IpakTnyeckoe 3ansaTue Ne9 Pemienue 3agad no reme «MarauTHOE MOJIE»

Paznen 4 Kosiebanusi u BOJIHBI.
M Tema 4.1 Copneprkanue y4eOHOro Marepurasa
Ifg ﬁgﬁl‘a}eﬁ;‘ " "1 [ Kone6arensHoe amkenne. I'apmoHMYeckue KonebaHMsl U UX XapaKTepucTUKU. JIuHeiinble Me- 2
XaHUUYecKue KosebaTenbHble cucTeMbl. [IpeBpaiienre sHepruy npu KoineOaTeIbHOM JBHKEHUU.
Pacmipoctpanenue konebaHuit B ynpyrou cpese.
JlabopaTopnasi pa6ota Nel «/3y4ueHne 3aBUCIMOCTH TIEpHUOIa KOJIeOaHWH HUTSHOTO MasiTHUKA 4
OT JIJIMHBI HUTW)
IIpakTunyeckoe 3ausitue Nel Pemenne 3agau Ha Temy «MexaHu4ecKkne KoJeOaHUs! M BOJHBDY 4
Tema 4.2 CopepxaHnue yaueOHOro MaTrepuana
Yupyrue BoJIHBI > | ome X I D I 7
pEUHbIEC U MPOAOJbHBIE BOIHBIL. XapaKTepUCTUKHU BOJIHBL. MHTepdepenuns BonH. [lonsarue
0 auQpakuy BOJIH. 3BYKOBBIE BOJHBI. YIIBTPa3BYK U €r0 MPHUMEHEHHE
Tema 4.3 Copepxanue yueOHOT0 MaTepuana
JJieKTpomar- 3 | DAEKTPOMarHuTHOE TOJIe ¥ €ro PAcIpPOCTPAaHEHHE B MPOCTPAHCTBE B BHUJIE DJIEKTPOMArHUTHBIX V4
HHUTHBIC BOJTHBI BOJIH. OTKpPBITHII KOJIeOATENbHBIM KOHTYp KaK UCTOYHHMK AJIEKTPOMAarHUTHBIX BOJIH. CBOMCTBA
3J€KTPOMArHUTHBIX BOJIH. DHEPTHUs SJIEKTPOMArHUTHOrO 1oJisd. Pru3ndeckne OCHOBBI pauOCBs-
3H.
IpakTuyeckoe 3ansaTue Ne2 PernieHue 3amay Ha TeMy «YTIPYrue U dJEKTPOMArHUTHBIE BOJI- 4
HBI»
Pa3nea 5 OnTHKa
" Tema 5.1 ConeprkaHue yueOHOro MaTepuasa
PHpOAa eBetd. 7y DneKTpOMarHuTHas MPUpo/ia CBETa. 3aBUCUMOCTb MEXAY JJIMHOM CBETOBOM BOJHBI M YaCTOTOMN Z
3JIEKTPOMArHUTHBIX Kosebanuit CkopocThb cBeTa. CBeTOBOM MOTOK. OCBEIIEHHOCTH. 3aKOHBI
ocBeméHHOCTH. [TpuHnun [toiireHca. 3aKkoHbI OTpaKeHUs CBeTa. 3aKOHbI TpernomiieHus. [Tom-
HOE OTPaKEHUE CBETA.
JlabGoparopHas padora Ne2«OnpeneneHre noka3aTess NPeJIoOMIIEHUS CTEKIIa 4
JlaGopaTopHas padora Ne3 «3yuenne nuarepdepeHinm cBeTa 4
JlaGopatopuas padora Ne4 «V3yuenue nudpakiivy CBeTa ¢ MOMOUIBIO Jla3epay 4
JlaGoparopHas padora NeS Onpenenenre nokasaress NpeaIoMIIEHUs CTEKIIa 4
IIpakTuyeckoe 3ansaTue Ne3 Pemenue 3amad Ha TeMy «Dotometpus. ['eomeTpudeckasi ONTH- 4
Kay
Tema 3.2 | Copepxanne yueGHOro Matepuama
BoJsiHoBBIE CBOIi- 5 i

‘ KorepeHTHOCTP 1 MOHOXPOMATUYHOCTh. MIHTEphepeHIus CBeTa, ee MPOsIBICHUS] B IPUPOJE U




CTBa CBETa.

npuMeHenue B TexHuke. Judpakuusa cera. J(udpakuus cBera Ha MIETU B MapauleNbHBIX JTy-
gax.Jlucriepcus cBera. Pasnoxkenue Genoro ceera npusmoit [Bera ten. Bunsr ciektpos. Criek-
TpaJIbHbIA AaHAJIN3.

JlabopaTopuasi pa6ora Ne6 «/I3mepeHne JIMHBI CBETOBOU BOJHBI C TIOMOIIBIO THU(PAKIINOH-
HOUW PELIETKU»

JlabopaTopnasi pabora Ne7 «HaOnroeHue CIJIONTHOTO U JIMHEHYATOrO CIIEKTPOBY

IpakTuyeckoe 3ansaTue Ne4 Penienue 3agaq Ha TeMy «BoJIHOBBIE CBOMICTBA CBETA

Pa3zmen 6

OcHOBBI cCIeNUAJIbLHOMH TCOPUH OTHOCUTECJTIBHOCTHU

Tema 6.1
OcHOBEI crienu-
aJIbHOM TeopuH

Con

CPIKAHHC y‘Ie6HOFO MaTcpurajia

WHBapnaHTHOCTh MOAYJISI CKOPOCTH cBeTa B Bakyyme. [loctynarel OiinmTeiina. [lpoctpancTBo

OTHOCL‘TTI‘;HBHO' 6 |1 Bpems CHEIHMAbHON TeOpUU OTHOCUTENBHOCTH. CBSI3b MAcChl U SHEPTUU CBOOOIHOM YacTH-
1bI. DHEPTHUSI TIOKOS.
IIpakTnueckoe 3anaTne NeS Pemenue 3a1a4 Ha TeMy «OCHOBBI TEOPHH OTHOCHUTEIBHOCTHY
Paznen 7 DJieMeHThl KBAHTOBOM GU3NKH
Tema7.1 Copepxanue yueOHOro Marepuana
KpantoBasi on- 7 T Tennosoe wmsmyuenue. PacnpesielieHne SHeprHH B CIEKTpE aOCONIOTHO YEPHOTO Tela.
THKa KsantoBast runore3a [Lianka. ®ortonsl. Buemnuit dorosnekrpuyeckuii 3¢ pexr. BuyTpen-
HUl poTorPdexT
IIpakTnueckoe 3ansaTue Ne6 Pemenne 3aa4 Ha Temy «KBaHTOBasi ONITHKA»
Tema7.2 Copepxanne yaeOHOro (JIEKIIMOHHOT0) MaTepuana
®usuka atoma | 8 | PazBuTue B3MIA0B Ha CTPOCHHE BEIIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTPaX BOJIOPO-
na. Slnepnas mogens atoma. OnbiTel O. Pesepdopna.
9 | Mogens atoma Bomopona mno H.bopy. I'mmote3a nme bpoiins. CooTHoleHHEe HeonpeaenéH-
Hoctel [eiizenOepra. KBaHTOBBIE T€HEPATOPHI.
IIpakTnyeckoe 3ansaTne Ne7Pemenue 3a1ay Ha TeMy «PHU3MKa aToMa»
Tema7.3 Coneprkanne yd4eOHOTro (JIEKIIMOHHOTO) MaTepHasia
®usuka atoM- | 10 | DKcnepuMEHTaIbHBIE METO/IBI PETUCTPALMH 3aPSHKEHHBIX YacTHIl. EcTecTBEHHAs paJriOaKTHB-
HOro ssipa HOCTb U €€ BUJIbl. 3aKOH PaJMOaKTUBHOIO pacnaaa. bruosornyeckoe neiCTBUE paIMOAKTUBHBIX
n3nydeHuil. CocraBa TOMHBIX 7iep. OTKpBITHE O3UTPOHA U HENTPOHA.
11 | SAnepubie cunbl. JledekT Macchl. DHEPTHs CBS3W aTOMHBIX sAep. BUIbI KOCMHUYECKOTO HM3yue-
Hus. [loriomnienne KOCMUYECKOro U3NydeHHs B 3eMHOU aTMocdepe. AHTHYACTHIIBI.
12 | BzaumHble nmpeBpanieHus BemecTsa u nojis. Jlenenue Tsxkenbix aToMHbIX saep. LlenHas peak-




oA OCJIICHUA. anaBﬂHeMaﬂ LerHasg peaKkmus. }InepHHe PCAKTOPHI. HonyquI/Ie paaruoOaKTHB-
HBIX HU30TOIIOB U UX NPHUMCHCHUC B MCOAUIUHC, ITPOMBINIICHHOCTHU, CCIIBCKOM xo3siicTBe. buo-
JJIOTHYECKHUEC ,HeﬁCTBHH PaaruOaKTHUBHBIX HBHy‘leHHﬁ. BHGMGHTapHI)Ie YaCTHUIBbI.

IIpakTunyeckoe 3ansiTue Ne§ Pemenne 3agay Ha Temy «DPHU3HKa ATOMHOTO SIPa» 4
JlabopaTopHas padora Ne8 «M3yueHnue 3akoHa ¢hotodddexrar 4
3amuTa HHAMBUAYAJBHBIX IPOEKTOB
KountpoJabs(3x3ameH, ap) 8
Bcero: 164




3. YCJIOBUS PEAJIM3AIIMU JUCTIAITJIMHBI

3.1. TpeGoBaHus1 K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ece4eHH 0

VYyueonas aygutopus Ne 70 nst mpoBeneHUs] y9eOHBIX 3aHATHH, BBITOTHEHUS KypPCOBOTO IIPO-
ekTa (paboThl), B TOM YHCIIE TPYIIIOBBIX H WHAWBUYaTbHBIX KOHCYJIbTAIMNA, TEKYIIETO KOHTPOIIS
U IPOMEXYTOYHOM aTTECTallMM, OCHAIEHHAs ClelUaIN3upOBaHHON MeOenbio (pabouee mecTo
npenojaBaresis, CTONbl, CTYJbsl, ayAUTOPHAs JOCKA).

TexHuueckue cpenctBa 0OydeHHs: CHEUAIN3UPOBAaHHOE yueOHOEe 00OpyAOBaHUE - JUCK, TPY3,
MWIIMMETPOBasl JIMHEHKa, CEKyHJOMEpHI, YCTaHOBKAa MAaTEMaTH4YeCKOro MasTHHKA, y4eOHO-
HarJsiIHbIe MOCOOUSs, 00ECIeUnBaOIIME TEMATHUECKHE UIUTFOCTPALlUU, COOTBETCTBYIOLIUE pabounM
y4eOHBIM ITporpamMmam - mkagsl ¢ GU3NIECKUMHU PUOOpaMul (HATISAHOE ITocodue)

VYuebnas ayautopus Ne 74 nnst npoBeeHUs] y4eOHBIX 3aHATHH, BHIIOIHEHUS! KYpCOBOTO MPO-
ekTa (paboThl), B TOM YHCIIE TPYNIOBbIX U MHAUBUIYAIbHBIX KOHCYJIbTAIIUHN, TEKYIIIETO KOHTPOJIS
U TPOMEXYTOYHOH aTTeCTallud, OCHAIICHHAS CIEHUATM3UPOBAHHON MeOenbio (paboyee MECTo
IpernoaaBaTes, CTONbl, CTYJbs, ayAUTOPHAs JOCKA, MOMKA).

TexHUYECKHE CpeACTBA OOYUCHHSI: HA0Op JTEMOHCTPAIMOHHOTO 000pyIOBaHUS (ayIHO CHCTE-
Ma, TPOEKIIMOHHBINA 3KpaH, IPOEKTOP, MEPCOHATLHBIN KOMIIBIOTEP), yUeOHO-HATIISHbIE TOCOOUs
o0ecrieynBarIMe TEeMaTHYECKUE WILIIOCTPAIMH, COOTBETCTBYIONIME pa0bO4YMM Y4eOHBIM IPO-
rpaMMaM - rajepesi HopTPeToB (PU3UKOB, My3eil (hu3nueckux mpudOpoB, BUPTYyalbHasl 1abopaTo-
pust GU3UKH.

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuet Ne 1834 ot 16.03.2010 OOO
«tOxnas Codreepras kommanus»; Office Standard 2013 JIunensust Ne 64009631 ot 28.08.2014
OPEN 94014224ZZE1608 ot Microsoft Volume Licensing Service Center; Adobe acrobat reader
CB0O0OOIHO pacTpocTpaHseMoe MPOoNpUeTapHoe mporpaMmmuoe obecrneuenue; Google Chrome Cpo-
6oaH0 pacrpoctpansemoe [10, nmuuensus freeware; Unreal Commander CBoOoaHO pacnpocTpaHs-
emoe I1O, muuensus freeware; Zoom Tapug baszoseiii CBobogHO pacnpoctpansiemoe I10,
ZoomVideoCommunications, Inc; Skype CB0OOIHO pacHpoCTpaHsIeMOe MPOMPHETAPHOE IIPO-
rpamMmmHoe obecrieuenue; Dr.Web Jlorosop Ne PI"A 12130035 or 13.12.2022 r. mexxny ®I'BOY BO
«Jlorckoit TAY» u O00 «KOMITAHUS I'OHIAJIb®»; 7-zip CBoboaHo pacnpoctpansemoe I10,
GNU Lesser General Public License; Yandex Browser CBo6oaHo pacripoctpansemoe [10

3.2. UndopmanuonHoe odecrneyenne 00yueHust

K Ucnonb3yer-
OJIMYECTBO IK3EM-
Neo Csl IIpU U3y-
OcCHOBHbBIE HCTOYHUKH TUISIPOB B OMOITMOTEKE
n\n YEHHUH pa3-
/ ccpuika Ha DObC
JIETIOB
1 |Poraues, H. M. ®u3uka. YueOHblil Kypc 115 URL: 1-7
cpemHero npodeccruonaabHoro oopaszosanus / | https://e.lanbook.co
H. M. Poraues, O. A. JIeBueHko. — 2-€ U31., m/book/276449

ctep. — Cankt-IlerepOypr : Jlans, 2023. —
312 c. — ISBN 978-5-507-45581-2. — Tekcr :
PIEKTPOHHBIN // JIaHb : 3IEKTPOHHO-
onbmmoTeunas cucrema. — URL:
https://e.lanbook.com/book/276449 (nata 00-
pamenus: 18.06.2023). — Pexxum gocrymna:
IJI1 aBTOPU3. MOJIb30BATEIICH.

2 [KacwsaoB, B. A. ®usuka: 11-ii knacc: yryo- | https://e.lanbook.co 1-7
EHHBIN ypoBeHb : yueOnuk / B. A. KacesinoB. |  m/book/334877
— 11-e u3n., ctep. — Mocksa : IIpocBenienue,
2023. — 493 ¢. — ISBN 978-5-09-103622-



https://e.lanbook.com/book/276449
https://e.lanbook.com/book/276449

0. — Texkcr : anekTpoHHbIl // JIaHb : 2J1eK-
TpOHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/334877 (nara 00-
pamenus: 15.06.2023). — Pexxum goctyma:
IS aBTOPHU3. MTOJIH30BATETICH.

Kacesanos, B. A. ®u3uka: 10-i kiacc: yriy0-
EHHBIA YpOBEHB : yueOHuK / B. A. KachsHOB.
— 11-e u3n., crep. — Mocksa : [IpocBenienue,
2023. — 480 c. — ISBN 978-5-09-103621-

3. — TexcT : anexTpouHslii // Jlanb : 3mek-
TpoHHO-OnOIMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/334853 (nara 00-
pamenus: 15.06.2023). — Pexum noctymna:
JUIsl aBTOPU3. NTOJIb30BATENEH.

https://e.lanbook.co
m/book/334853

1-7

AxcenoBa, E. H. O6mas pusuka. Mexanuka
(rmaBeI Kypcea) : yuebHOoe mocobdue Jiisi cro /
E. H. AxcenoBa. — Cankr-IletepOypr :
Jlansw, 2020. — 128 c. — ISBN 978-5-8114-
6539-2. — TekcT : aneKkTpoHHbI // JIaHs :
AJIEKTPOHHO-OMOIMOTEUHAs cUCTEMA. —
URL.: https://e.lanbook.com/book/148484
(mata oopamenwus: 18.06.2023). — Pexum
JIOCTYTIA: JUIsl aBTOPU3. MOJIb30BaTEIEH.

https://e.lanbook.c
om/book/148484

2,3,4,5

AxkcenoBa, E. H. O6mas ¢usuka. Tepmoau-
HaMHUKa U MOJICKYyJIsIpHas pu3nKa (TJIaBbI
Kypca) : yaueObHoe nocobue ais cro / E. H.
AxkcenoBa. — Cankt-IletepOypr : Jlanb,
2020. — 72 ¢. — ISBN 978-5-8114-6537-
8. — Tekct : anexTpoHHbIi // JIanb : dmek-
TpoHHO-OnOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/148482(nata 06-
pamenwus: 18.06.2023). — Pexxum nocryma:
JUISL aBTOPU3. TTOJIb30BATENEN.

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

12,3,4,5

m\it

I[OHOJIHI/ITCJII)HBIC HCTOYHUKHU

KomuuecTBo dK3eM-
TUISIPOB B OMOITMOTEKE
/ ccpuika Ha DBC

Hcnonb3y-
eTcs Ipu
W3y4YCHUU
pasneson

[TpakTUKyM IO pEmIeHUIO 3a1a49 001Iero Kyp-
ca ¢pu3uku. MexaHuka : yueOHoe nocooue
115t crio / H. T1. Kanamaukos, T. B. KoTsip-
1o, C. JI. Kyctos, I'. I'. Cniupun. — CaHKT-
[TerepOypr : Jlans, 2021. — 292 c. — ISBN
978-5-8114-6884-3. — TekcT : 3IEKTPOH-
HBIM // JIaHb : 3JIEKTPOHHO-OMOINOTEYHAS CH-
ctema. — URL:

https://e.lanbook.com/book/153652(nata 06-

https://e.lanbook.co
m/book/153652

12,3,4,5



https://e.lanbook.com/book/148484
https://e.lanbook.com/book/148484
https://e.lanbook.com/book/148482
https://e.lanbook.com/book/148482
https://e.lanbook.com/book/148482
https://e.lanbook.com/book/153652
https://e.lanbook.com/book/153652
https://e.lanbook.com/book/153652

parmtenust: 18.06.2023). — Pexxum goctyma:
JUTsl aBTOPU3. MOJIb30BaTENEH.

[TpakTUKyM IO PEIIeHUIO 3aa4 10 00IIeMy
Kypey ¢usuku. Konebanus u Bomubl. OnTHKa
: yauebHoe nocodue s crio / H. I1. Kanar-
HukoB, H. M. KoxeBuukos, T. B. Kotsipiio,
I'. I'. Cnupun. — Cankr-IlerepOypr : Jlanb,
2021. — 208 c. — ISBN 978-5-8114-6885-
0. — Texcr : anexkTpoHHbIH // JIaHb : 371eK-
TpOHHO-OnbOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/153653(nata 06-
pamenus: 18.06.2023). — Pexxum goctyma:
JUIS. aBTOPU3. MOJI30BATENEH.

https://e.lanbook.co

m/book/153653

12,3,4,57

3 | Tpynos, I'. M. O6mas ¢usuka. J[omorHu-
TEJbHBIC MaTEPUAIIBI JIJISI CAMOCTOSITEIILHOM
paboTshl : yuebHOe nocodue jyuisi crio / I'. M.
TpynoB. — Canxkt-IletepOypr : Jlanb, 2020.
— 72 ¢c. — ISBN 978-5-8114-5797-7. —
Tekcr : anexkTpoHHbIH // JIaHb : 3I€KTPOHHO-
oubmmoreunas cuctema. — URL:
https://e.lanbook.com/book/146680(xata 06-
pamtenus: 18.06.2023). — Pexxum goctyma:
JUISL ABTOPU3. TOJIb30BATENEN.

https://e.lanbook.c
om/book/146680

4 | Akcenosa, E. H. O6mias ¢usuka. DaexTpu-
YeCTBO U MarHeTu3M (TJ1aBbl Kypca) : yueO-
Hoe nocobue s cno / E. H. Akcenoa. —
Cankr-IletepOypr : Jlanb, 2020. — 112 ¢c. —
ISBN 978-5-8114-6536-1. — Texcr : amek-
TpoHHBIH // JlaHb : 2IEKTPOHHO-
oubnuoteunas cucrema. — URL:
https://e.lanbook.com/book/148481 (nata 06-
pamenust: 18.06.2023). — Pexxum pocryma:
JUTSL aBTOPU3. TIOJIb30BATEIICH.

https://e.lanbook.c
om/book/148481

2,3,4

IlepeyeHb HHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

HaumeHoBaHue pecypca

| Pesxxum 1ocryna

Hayunas snektponHas 6ubinorexa

http://ebs.rgazu.ru

DOIIIEpOCCHIiCKast CETh pacpoCTpaHeHus mpaBoBoii HHpopMmarmy «KoH-

cynbTat I Iimrocy»

J/lwww.consultant.ru

HarmonanpHoe akkpeuTalimoHHOE areHTCTBO B chepe 0Opa3oBaHus www.fepo.ru

OdurmanbHbli calT MUHHUCTEPCTBA CEJILCKOTO X035IMCTBA M POJIOBOIIb-

http://www.don-agro.ru



https://e.lanbook.com/book/153653
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IlepeyeHb JMIIEH3MOHHOTO IPOTPAMMHOI0 00ecneYeHusl

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuet Ne 1834 ot 16.03.2010 OOO
«lOxmnast Codpreepras xommnanus»; Office Standard 2013 JIunensus Ne 64009631 ot 28.08.2014
OPEN 940142247ZZE1608 ot Microsoft Volume Licensing Service Center; Adobe acrobat reader
CB00OIHO pacmpocTpaHseMoe MpoIpHeTapHoe IporpaMmHoe obecneuenue; Google Chrome CBo-
6oxn0 pacnpoctpansemoe 110, munensus freeware; Unreal Commander CBo6oaHO pacnpocTpansie-
moe I1O, nunensus freeware; Zoom Tapud bazoseiii CBoOGomHo pacmnpoctpansemoe [10,
ZoomVideoCommunications, Inc; Skype CBoOomHO pacmpocTpaHseMoOe NPONpPUETAPHOE TIPO-
rpammHoe obecnieduenue; Dr.Web Jlorosop Ne PI'A 12130035 ot 13.12.2022 r. mexay ®I'BOY BO
«Jlouckoit TAY» u OO0 «KOMITAHUA I'HJIAJIb®y; 7-zip CBoboaHO pacnpoctpansemoe I10,
GNU Lesser General Public License; Yandex Browser CBo6oaHo pacrpoctpansemoe [10
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4. KOHTPOJIb U OOEHKA PE3YJIbTATOB OCBOEHMS
YYEBHOU JUCIIUITJIMHBbI

KoHTpoib u oneHka pe3ysibTaToB OCBOCHMSI y4€OHOW AMCUUIUIMHBI OCYLIECTBIISETCS Ipe-
roJiaBaTesieM B Mpolecce MPOBEIECHUS MPAKTHUECKUX 3aHATHH, a TakKe BBIOJHEHHUs 00yvarolu-
MUCSl UHAUBUIYaAJIbHBIX TPOEKTOB.

@DopMbI U METOIBI KOHTPOJISI U OIl€H-
KH
pe3yJbTaTOB 00y4eHusI

Pe3yabTarthl 00y4yeHus
(ocBOEeHHBIE YMeHMSI, yCBOEHHbIE 3HAHUS)

B pe3ynbrare 06yueHus: 00ydaromuiics ToKeH:

3HATh.

YerHbl onpoc. Pemenne 3aaad. Beinonne-
1) cpopMHUpOBaHHOCTh MOHUMAHHUS POJIM (PU3UKHU B | HUE pacueTHOU pabOTHI, JabopaTopHast pa-
SKOHOMHUYECKOM, TEXHOJIIOTMYECKOM, conuansHoi u | 6ota. [logroroska u 3ammra pedepara. Ou-
THUYECKOU cepax AesTeTbHOCTH YelIOBeKa; POJU U 3UYECKHI TUKTaHT. TecTupoBaHue

MecTa (PU3MKHM B COBPEMEHHON HaydyHOH KapTHHE
MHpa; POJIM aCTPOHOMMHU B IIPAKTUYECKOU JEATEIIb-
HOCTM  YEJIOBEKA W  JaJbHEHIIEM  Hay4dHO-
TEXHUYECKOM PA3BUTHH,

YCTHbIN onpoc. PeweHne 3agau.
2) copMUPOBAHHOCTh CUCTEMBI 3HAHUH O (1)14314!13- BbINONHEHWE pacyeTHO paboTbl,
CKHUX 3aKOHOMCPHOCTAX, 3aKOHaX, TCOpUAX, IOCU- ﬂa60paTOpHaﬂ paGOTa. rlO,D,rOTOBKa
CTB X Ha OBHAX MHUKpOMHPA, MaKpOMHPaA U -

Yot yp MKPOMHDa, MAKPOMHUPA M1 ) 331,175 pedpepaTa. DUsmyeckuin
Meramupa, NpecaACTaBJICHUU O BCCO6I_I_[CM XapaKkTepe

_ . AVKTaHT. TecTupoBaHune

(U3UYECKUX 3aKOHOB; MPEJCTABIEHUN O CTPYKTYPE
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MOCTPOCHUsI (PU3MUECKONH TEOPHUH, 4YTO IO3BOJIUT
OCO3HAaTh poOJb (PYHJAAMEHTAIbHBIX 3aKOHOB H
IIPUHLUIIOB B COBPEMEHHBIX IIPEACTABICHUAX O
IIPUPOJIE, IIOHATH T'PAHULBI IPUMEHUMOCTH TEOPHH,
BO3MOKHOCTH MX IIPUMECHEHUS Ui OIMCAHUA €CTe-
CTBEHHOHAYYHBIX SIBJICHUH U IIPOLIECCOB;

3) copMHUPOBAHHOCTH MPEACTABIEHUN O METOJaX
IIOJIyYE€HUsI HAy4YHBIX ACTPOHOMHYECKUX 3HAHUMU;
BJIaJICHHE YMEHUSIMH CAMOCTOSITEIIbHO (POPMYIUpPO-
BaTh 1I€JIb HCCIIEAOBAaHUS (IIPOEKTA), BBIIBUraTh
TMIIOTE3bl HA OCHOBE 3HAHMSI OCHOBOIIOJArarolluX
($u3NIEeCKUX 3aKOHOMEPHOCTEH M 3aKOHOB, MPOBE-
PATh MX SKCHEPUMEHTAJIbHBIMHM CpEACTBAMHM; ILIa-
HUPOBATh U MPOBOJIUTH (PU3MUECKUE IKCIIEPHUMEH-
Thl, OIIMCHIBATh M aHAJIU3UPOBATh MOIYUYEHHYIO NIPU
BBINOJIHEHUH S3KCIIEpUMEHTa HMH(OpMaIuio, omnpe-
JeJISITh IOCTOBEPHOCTh MOJIyY€HHOI'O PE3yJIbTaTa;

YCTHbIN onpoc. PeweHne 3agau.
BbinonHeHne pacyeTHon paboThl,
nabopaTtopHas paboTa. [NlogrotoBka
n 3awmTa pedepata. Pusmyeckni
AVKTaHT. TecTupoBaHue

YMETh!

1)chopMHUPOBAHHOCTh YMEHHS pa3jinyaTh YCIAOBHS
MPUMEHUMOCTH MoJienei (U3nYecKux Tela U Mpo-
1IeCCOB (SIBJICHUI): MHEpIMaIbHaAsi CUCTEMa OTCYe-
Ta, MaTepuajbHas TOYKa, PABHOYCKOPEHHOE JIBH-
XKEeHHe, cBOOOJHOE MaJeHHe, abCONIOTHO yHpyras
nedopmarusi, abCOTIOTHO yIpyroe U abCONIOTHO
HEYNPYroe CTOJKHOBEHHS, MOJIEJEH rasa, >KHIKO-
CTH U TBEPJOro (KPUCTAJUTMUECKOTO) Tena, haealb-
HOTO Ta3a, TOUYCYHBIN 3apsiji, OAHOPOIHOE ICKTPHU-
4eckoe MoJie, OJHOPOAHOE MarHUTHOE Toje, rap-
MOHHUYECKHE KOJIeOaHMs,, MaTeMaTUYeCKHH MasT-
HUK, WJCAbHBbII MPYKUHHBIM MasTHUK, TapMOHU-
YeCKHE BOJIHBI, WJeajJbHbIH KOJeOaTelIbHBIM KOH-
Typ, TOHKasl INH3a; MOJIeNiel aToMa, aTOMHOTO si/ipa
M KBAaHTOBOM MOJICIIN CBETA;

VYerHbi onpoc. Pemenve 3aaa4d. Beinonne-
HUE pacueTHOH paboThl, JabopaTropHas pa-
6ota. [loaroroBka u 3amuTta pedepara. du-
3M4ECKUH JUKTaHT. TecTupoBanue

2) cpopMHUPOBAHHOCTh YMEHHsI OOBSCHITH 0COOEH-
HOCTHU TIPOTEKaHUsI QU3NIECKUX SIBICHUI: MEXaHHU-
YecKoe JIBUKEHHE, TEIUIOBOE JBMKEHHME YaCTHIL
BEIECTBA, TEIUIOBOE paBHOBECHE, OpOYHOBCKOE
IBIKeHUe, M y3us, UcrapeHue, KUIeHne U KOH-
JIeHCaINs, TUIABJICHNE W KPUCTAJUTM3alns, HAIpaB-
JICHHOCTb TEIUIONepeiadt, JIEeKTPU3alMU Tel, K-
BUTIOTEHIIMAIBHOCTH TOBEPXHOCTH  3apsHKEHHOTO
MIPOBOJIHUKA, JEKTPOMAarHUTHOW MHAYKIMH, CaMO-

WHIYKIUH, 3aBUCHUMOCTH COIPOTUBIEHHUS MOTYy-
MIPOBOAHMKOB "p-" M "n-TUMOB" OT TeMIeparypsl,
pe3oHaHca, HUHTepdEepeHIH BOJH, AUQPPAKINHU,

JMCTIEPCUH, TIOJTHOTO BHYTPEHHET0 OTpaXkeHusl, (o-
ToahexT, Ppuzndeckre MPUHIMIBI CIIEKTPATIBHOTO
aHanmu3a U paboThl Nasepa, "anbda-" u "6era-" pac-
TaJIbl AJep, raMMa-u3IydeHne sjep;

VYeraslii onpoc. Pemenue 3anad. Beinosae-
HHE pacyeTHOM paldoThl, 1abopaTopHas pa-
6ora. [Togroroska u 3amura pedeparta. Ou-
3U4ECKUH JUKTaHT. TecTupoBaHue

3) copMUPOBAaHHOCTh YMEHHI MPUMEHSTh 3aKOHBI

YerHbil onpoc. Pemenne 3aaad. Beinonse-
HUE pacueTHOH paboThl, JabopaTopHas pa-




KJIACCUYECKOW MEXaHUKH, MOJICKYJISIPHOU (U3HKHU U
TEPMOAVNHAMMKH, DIIEKTPOJUHAMUKH, KBAaHTOBOM
(bu3uKK U1 aHATM3a U OOBSICHEHUS SBJICHUA MHK-
poMHpa, MakpoMHpa U Meramupa, pazindarb ycio-
BHs (TpaHHUIIBI, 00JIACTH) MPUMEHUMOCTH (hu3nde-
CKHX 3aKOHOB, IIOHMMaTh BCEOOIIMI Xapakrep
(GyHIlaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpaHEHUS
MEXaHUUYECKON HHEpPruM, 3aKOH COXPaHEHUS HUM-
IyJIbCA, 3aKOH BCEMHUPHOI'O TATOTEHMS, MEPBBIN 3a-
KOH TEPMOJUHAMMKH, 3aKOH COXPaHEHUs 3JIEKTPHU-
YecKOro 3apsijia, 3aKOH COXPaHEHHsI SHEpPTuu) M
OTPaHUYEHHOCTh HCIIOJIb30BAHUSI YACTHBIX 3aKO-
HOB; aHAJIU3UPOBATh (U3UYECKUE MPOILIECCHI, HC-
I10JIb3Yysl OCHOBHBIE TOJIOKEHUS, 3aKOHBI U 3aKOHO-
MEPHOCTH: OTHOCUTEIBHOCTh MEXaHUYECKOI'O JIBU-
XKeHus, GopMyIbl KHHEMAaTUKH PaBHOYCKOPEHHOTO
IBUKEHMsI, TIpeoOpazoBanus ['ammnes s ckopo-
CTH M NIepeMelleHus], Tp1 3akoHa HeploToHa, npuH-
LUII OTHOCUTENIbHOCTHU ["anuies, 3aKk0H BCEMHUPHOTO
TATOTEHUS, 3aKOHbl COXPAHEHUS UMIIyJIbCa U MeXa-
HUYECKOW SHEPruu, CBsI3b pabOThl CUJIBI C U3MEHE-
HUEM MEXaHWYECKOW HHEpPrHH, YCIOBUS paBHOBE-
cusi TBEpJOrO Teja; CBS3b JABJICHUS WJIEATBHOIO
rasza co CpeHel KHHETUYECKON dHEPruei TeIoBo-
ro JABWXKEHUS M KOHLEHTpauuend ero MOJIEKYI,
CBSI3b TEMIIEPATYPHI BELLIECTBA CO CPEAHEN KUHETH-
YeCKOW 3HEpruen ero 4yacTull, CBsA3b JAaBJICHUS HJie-
albHOIO ra3a C KOHLIEHTpalHUel MOJEKY]l U €ro
TEeMIIEpaTypoH, ypaBHEHUE Menneneena-
Kunaneiipona, nepBblii 3aKOH TEpMOJAMHAMUKH, 3a-
KOH COXpaHEHUS SHEPruu B TEIUIOBBIX MPOIIECCaX;
3aKOH COXPAaHEHMsI DJIEKTPUUYECKOTO 3apsza, 3aKOH
Kynona, NmOTEeHIMATIBHOCTD 3IEKTPOCTATUYECKOTO
T10JIs, IPUHLIUI CYNEPHO3ULUH dIEKTPUUECKUX T10-
ne#, 3akona Kynona; 3akonsr Oma Jyist ygacTka 1ie-
1 U JUIsl 3aMKHYTOM 3JIEKTPUUYECKOM LIENH, 3aKOH
Jxoyns-JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM WHAYK-
nuu, npasuio JleHnma, mocTynaTel CHEUAIbHON
TEOPUU OTHOCHUTEIBHOCTU DWHIITENHA, ypaBHEHUE
OiHiTeitHa A GoToaddexra, NepBbIi U BTOPOI
nocrynatel bopa, nNpuHLIMI HEONpeneIeHHOCTH
I'elizenOepra, 3aK0OH COXpaHEHUs 3apsjia, MacCOBO-
ro 4uciia U 3HEPTHM B SIEPHBIX PEAKLIMSX, 3aKOH
paAMOaKTUBHOIO pacnaja;

6ora. [logrororka u 3amura pedepara. Ou-
3U4ECKUU JUKTaHT. TecTupoBaHue

4) chopMupOBaHHOCTH YMEHUN MPUMEHATH OCHO-
BOIIOJIAraloIIie aCTPOHOMHYECKUE MOHSTHUS, TEO-
pUU ¥ 3aKOHBI JUTsl aHaIu3a U 00BsICHEHUS (hu3nde-
CKMX IIpOILIECCOB MPOMUCXOJALIMX Ha 3BE3/1aX, B
3BE3/IHBIX CHUCTEMaX, B MEXTaJaKTUUECKOU Cpene;
JIBMOKCHUST HEOCCHBIX TEJ, SBOJIOLMH 3Be31 U Bce-
JICHHOI;

VYerHbii onpoc. Pemenne 3aaa4d. Beimonne-
HUE pacdyeTHON paboThI, TabopaTopHast pa-
6ota. [loaroroBka u 3ammuTta pedepara. du-
3U4ECKUU JUKTAHT. TecTupoBaHue




5) chopMuUpOBaHHOCTH YMEHHM HCCIEIOBaThH |
aHAJM3UPOBATh Pa3HOOOpa3HbIe (U3UUECKUE SBIIC-
HUSL M CBOMCTBA OOBEKTOB, MPOBOIUTH CaMOCTOS-
TEJIbHBIE HUCCIICOBAHUS B pealibHBIX M JIabopaTop-
HBIX YCIIOBUSIX, YNTaTh W aHAJIU3UPOBATH XapaKTe-
PUCTUKU TPUOOPOB U YCTPOMICTB, OOBACHATH MPUH-
IIUITBI X PabOTHI;

VYcerasiii onpoc. Pemenune 3anayd. Beinosne-
HUE pacueTHOl paboThl, TabopaTopHas pa-
oora. [logroroBka u 3amura pedepara. Ou-
3UYECKUH AUKTAHT. TecTupoBanue

6) chopMHPOBaHHOCTH yMEHHsSI PELIaTh PACUCTHHIC
3a7a4M ¢ SBHO 33J]aHHOW M HESBHO 3aJaHHOU (U3M-
YeCKOW MOJIENIbIO: Ha OCHOBAaHMM aHAIM3a yCIOBUS
BBIOMpaTh (pU3NYECKUE MOJENIH, OTBEYAIOIINE Tpe-
OOBaHMAM 3a]la4ud, MPUMEHATH (OPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH U MOCTYNIAThl (PU3UUECKUX TCOPH
IpPU  HCIOJIB30BAaHUM MAaTEMaTHUYeCKUX METOJIOB
pelIeHus 3a/1a4, IPOBOAUTH pacyeThl HA OCHOBAaHUHU
UMEIOIINXCS JIaHHBIX, AHAIM3HPOBATH PE3YJbTAThI
U KOPPEKTUPOBATh METO/bl PEIICHUS C Y4ETOM IIO-
JYYeHHBIX Pe3yJbTaTOB; pellaTh KaueCTBEHHBIC 3a-
na4u, TpeOyronre NPUMEHEeHNsT 3HAaHUH U3 Pa3HBIX
pa3ienoB IIKOJBHOTO Kypca (DM3HMKH, a TaKKe WH-
Terpalyy 3HAHUH W3 JAPYTHX IPEIMETOB ecTe-
CTBEHHOHAYYHOTO IIMKJIa: BBICTPAaWBaTh JIOTHYE-
CKYIO IIETIOYKY PacCy>KACHUH C OIMOpoi Ha M3y4eH-
HBIC 3aKOHBI, 3aKOHOMEPHOCTH M (U3UYECKUE SIB-
JICHUS;

VYerHbi onpoc. Pemenne 3aaa4d. Beinonne-
HHE pacyeTHOM paboThl, 1abopaTopHas pa-
6ota. [TonroroBka u 3amura pepepara. Ou-
3U4ECKUU JUKTaHT. TecTupoBanue

7) chOpMHUPOBAaHHOCTh YMEHUH aHAIM3UPOBATH H
OIICHUBATh IIOCJCACTBUS OBITOBOM M TIPOU3BOJI-
CTBCHHOM JCATCIBHOCTH 4YEJIOBEKA, CBI3aHHOM C
(bu3MYECKUMHU TIPOIECCaMH, C TIO3UIIMI SKOIOTHYe-
CKOM 0€30MacHOCTH; MPEICTABICHUM O PAIlOHAIb-
HOM IPHUPOAOIOIb30BAHUH, & TAKKE PA3yMHOM HC-
MOJb30BAHUM JIOCTH)KEHUW HAYKM W TEXHOJOTHM
JUIS TaTbHEHIIero pa3BUTUSI YeIOBEUYECKOro ooie-
CTBA;

VYerHbi onpoc. Pemenve 3aaa4d. Beinonse-
HHE pacyeTHOM paboThl, 1abopaTopHas pa-
6ota. [logroroska u 3ammuTra pedepara. du-
3M4ECKUU JUKTaHT. TecTupoBanue

8) oBnameHME PA3TUYHBIME Crocobamu pabOThI ¢
nHpopmanyen (U3MUECKOTO COJEp)KaHusl C uc-
MOJIb30BaHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTHH, pa3BUTUE YMEHHUM KPUTHYECKOrO aHa-
JIU3a U OLUEHKU JOCTOBEPHOCTH IIOJYy4aeMOW HH-
dbopmaruu;

VYeraslii onpoc. Pemenue 3anad. Beinosae-
HUE pacuyeTHOU paboThI, TabopaTopHas pa-
6ora. [TogroroBka u 3ammura pedepara. Ou-
3UYECKUH JUKTAHT. TecTupoBaHue

9) oBnameHue OpraHU3AIMOHHBIMY M TIO3HABATEIb-
HBIMH YMEHHUSMH CaMOCTOSTEIbHOTO TpHOOpeTe-
HHSI HOBBIX 3HAaHUM B IPOLIECCE BBINOJHEHUA IPO-
eKTHBIX U y4eOHO-HCCIeA0BaTENbCKUX paboT, yme-
HUSMU paboTaTh B TPYIIE C BBHIMOJTHEHUEM pas-
JUYHBIX COLMAJIBHBIX POJIEH, TNIAHUPOBATH PabOTy
CPYIIIbL, PALMOHAIBHO PACIIPENEIIATH AEATEIBHOCTD
B HECTAHAAPTHBIX CUTyalUsX, aJ€KBaTHO OLICHH-
BaTh BKJIAJ KaXJOr0 M3 YYaCTHUKOB IPYIIIHLI B pe-

VYeraslii onpoc. Pemenue 3anayd. Beinosne-
HUE pacdyeTHOU paboThI, TabopaTopHast pa-
6ora. [Togroroska u 3ammura pedepara. Ou-
3UYECKUI JUKTAHT. TecTupoBanue




IIICHUE PACCMaTPUBAEMOM TPOOIIEMBI;

10) chopMupoBaHHOCTH MOTHBAIMM K Oymymien
podecCHOHATIBHOM EATETBHOCTH 1O CHEeNHaIBHO-
CTSM (PU3UKO-TEXHUYECKOTO TPOQHIIS.

YerHbil onpoc. Pemenne 3agad. Beinonse-
HHE pacdyeTHOU paboThI, TabopaTopHast pa-
6ora. [loarororka u 3amura pedepara. Ou-
3MYECKUN NUKTaHT. TecTupoBanue

Hmozoewvtii Konmponw:

IK3amen, op
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