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1. O0mas xapakTepucTHKa pado4yeid mNporpamMMmbl 00HI€00pPa30BaATEILHOM
aucauIInHbI «ODU3UKA»

1.1. Tlporpamma pazpaborana Ha ocHoBe TpeboBanuiit ®I'OC CIIO cnenuanbHOCTH

38.02.06 ®unancel u B cooTBercTBUM C IlpumepHoil paboueil mnporpamMmon

oOmieoOpa3oBaTtebHOM  AUCHMIUIUHBI  «@Du3uka»  ang1  1podecCHOHATBHBIX

0o0pa3oBaTENbHBIX OpraHu3aiui, pazpadoranHol u ytBepxkaéHHo @I'BOY JI1O

HPIIO.

1.2. llenu v nnaHupyeMble pe3yJIbTaTbl OCBOCHUSI TUCHUTLITUHBI:

1.2.1. Lenu AUCHUIIUHBI:

Copepxxanue mporpaMMbl 00111€00pa3oBaTeNbHOM AUCUUIUIMHB DU3MKa HalpaBiIeHO Ha

JTOCTH)KEHHE CIEAYIOIIMNX LEei:

¢ (opMUpOBaHHE y 00YYaIOIIMXCSl YBEPEHHOCTH B IIEHHOCTH 00pa30BaHUs, 3HAUMMOCTH
(¢u3nyecKkux 3HAHUN AJI1 COBPEMEHHOI'O KBAIM(DPUIMPOBAHHOIO CIELHUAINCTA IPU
OCYIIECTBJIEHUH €T0 MPOPECCUOHANBHOMN 1E€ATEIbHOCTH;

e OBJaJCHHE CHEUU(PUUECKOW CHCTEMOW (PU3MYECKUX TMOHATHI, TEPMUHOJOTHEN U
CHUMBOJIUKOM;

® OCBOEHHE OCHOBHBIX (PU3NYECKUX TEOPUM, 3aKOHOB, 3aKOHOMEPHOCTEI];

® OBJAJICHHE OCHOBHBIMHM METOJAAMHU HAYYHOT'O MO3HAHMS MPUPOJIbI, UCIIOIb3yEMbIMU B
busuke (HaOMIONEHHE, ONMUCAHWE, U3MEPEHUE, BBIJIBMKEHUE THUIOTE3, MPOBEICHUE
AKCIIEPUMEHTA);

® OBJIaJICHHE YMEHUSIMHU 00padaThiBaTh JAHHBIE SKCIIEPUMEHTA, OOBSACHATH MOJTYUYCHHbIE
pe3yNbTaThl, YCTAaHABIMBATh 3aBUCUMOCTH MEXIYy (U3NYECKUMU BEIMYUHAMHU B
Ha0JII0JaeMOM SIBJIEHUH, JIEJIaTh BBIBOJIBI;

¢ (opmupoBaHHE YMEHHUA peliaTh (PU3NUECKHE 3aa4l Pa3HbIX YPOBHEH CII0XKHOCTH;

® Da3BUTHE [O3HABATEIBHBIX HWHTEPECOB, HMHTEIUIEKTyalbHBIX UM  TBOPYECKHX
CIIOCOOHOCTE B mpoliecce MpUOOpETEeHUs] 3HAHUI C HCIOJIb30BAHUEM PAa3TIMYHBIX
MCTOYHUKOB MH(OPMAILMU U COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHM; YMEHUN
dbopMmynrpoBaTh W OOOCHOBBIBaTH COOCTBEHHYIO TO3WIIMIO TIO OTHOIICHUIO K
¢dusnueckoii nHGOpMaIK, OTydaeMOn U3 Pa3HbIX HCTOYHUKOB;

® BOCMHTAHUE UYBCTBA FOPAOCTH 32 POCCUMCKYIO (PU3UUECKYIO HAYKY.

OcBoenue kypca O/l «@uznkay npeanoiaracT peleHue CieIyomux 3a1au:

¢ 1puoOpeTeHue 3HaHUi 0 PyHIaMEHTaIbHBIX PU3NYECKUX 3aKOHAX, JIEXKAIIIUX B OCHOBE
COBPEMEHHOM (PU3NYECKOW KApTUHBI MUpPA, MPUHIUINOB JEHCTBHUS TEXHUYECKHUX
YCTPOMCTB M MPOU3BOACTBEHHBIX MPOILECCOB, O HaMOOJIEe BaXXHBIX OTKPBITUIX B
o0nacTu (U3MKHM, OKa3aBIIMX ONPENENSIIONIee BIUSHUE HA pPAa3BUTUE TEXHUKU U
TE€XHOJIOTUH;

® NOHMMaHHWE (U3UYECKOW CYIIHOCTH SIBIICHUH, NPOSBISIONIUXCI B  paMKax
IIPOU3BOICTBEHHOM JI€ATEIBbHOCTH;



® OCBOCHHE CIIOCOOOB MCITOIH30BAHUS (PM3UUESCKUX 3SHAHUU JJISl PEIICHUS MPAKTHIECCKUX
U npo(eccHoHaNnbHbIX 3a1a4, OOBSICHEHUs SIBJICHUN MPUPOABI, TPOU3BOJACTBEHHBIX U
TEXHOJIOTHUECKUX TMPOIECCOB, NPHHIMIOB JCHCTBUS TEXHUYECKUX NPHOOPOB H
YCTpOMCTB, 0OecriedeHus: 0€30MacHOCTH MPOU3BOJICTBA U OXPaHbl IPUPOIBI;

e (opmupoBaHHEe YMEHMHA pemaTh Yy4yeOHO-TIpaKTHUECKUE 3a]aud  (U3HUYECKOTro
coJiepkaHusl ¢ yu€ToM npodeccuoHaIbHOM HAPaBIEHHOCTH;

® IpUOOPETEHUE OMBITA TIO3HAHUS U CAMOIIO3HAHMS; YMEHUN CTaBUTh 3a/1a4l U PEIIaTh
po0JieMbl ¢ Y4ETOM NpodeccCuoHaTLHON HAIPABICHHOCTH,

e (opmMupoBaHHEe YMEHHH HCKaTh, aHAJIM3UPOBATh W 00padaThIBaTh (PU3HUECKYIO
uH(pOopMaIHIO ¢ YUETOM NpodecCUOHATHLHON HAPaBIEHHOCTH;

® [OJrOTOBKAa OOyYarOUIMXCAd K YCIEIIHOMY OCBOCHHMIO JUCHUIUIMH W MOJyJei
podheCCUOHANIBHOTO IUKIIA: ()OPMUPOBAHUE Y HUX YMEHUN U OMbITA JIEATEIBHOCTH,
XapakTepHbIX i mpodeccuil / MOMKHOCTEH CIyXKalllUX WU CIEIUaIbHOCTEH,
MOJIy4aeMbIX B MPO(EeCCHOHAIBHBIX 00pa30BaTEIbHBIX OPraHU3aIUsAX;

® [OATOTOBKAa K (OPMUPOBAHUIO OOIIMX KOMIETEHIMH OyIylIero CrenuainucTa;
caMoo0Opa30BaHus, KOMMYHHKAIIMU, COTPYJAHMYECTBA, TMPUHATUA pEUICHUN B
CTaHJAAPTHOM W HECTAHJAPTHOW CUTyallUsX, NPOECKTHUPOBAHMS, TMPOBEICHUS
dbuznyecknx u3MepeHuit, 3pHEKTUBHOTO U 0€30MaCHOTO UCIOIb30BAHUS PAZTUUHBIX
TEXHUYECKUX YCTPONCTB, COOIIOJICHUS] TpaBUJ OXpaHbl Tpylda MNpu padboTe C
duznueckumMu nprudopamMu 1 000PY0BAHUEM.

Ocob6eHHocTh (HOPMUPOBAHUSI COBOKYIHOCTH 3aJlad M3YYEHUs] (PUBHKH JJII CUCTEMBbI

CpenHero Mpo(EeCcCHOHATILHOTO O00pa30BaHUsA 3aKJIIOYAaeTCsl B HEOOXOAMMOCTU

peanu3anuu  MpodeCCUOHANTBHONW  HAMPABICHHOCTH  peIlaeMbIX  3adad, ydeTa

0COOCHHOCTEH cephl NeITEIHLHOCTH OYIyIIUX CIICIIUATHUCTOB.

B pe3ynbpTaTe 0CBOCHUS TUCUUILIMHBI 00YYarOIUNACs JOJKEH 3HATh:

® CMBICI TOHSATHI: (U3MUECKOE SBJICHUE, TUIOTE3a, 3aKOH, TEOpHUs, BEIIECTBO,
B3aMMOJICUCTBHE, AJIIEKTPOMATrHUTHOE II0JI€, BOJHA, (DOTOH, aTOM, aTOMHOE PO,
MOHU3UPYIOIINE U3TYUCHUS;

® CMBIC (PU3UYECKUX BEJIUYHMH: CKOPOCTh, YCKOPEHUE, Macca, CUila, UMITYJIbC, paboTa,
MEeXaHU4YecKasi dHEPTusi, BHYTPEHHsISI dHEPrus, aOCOJIIOTHAs TeMIleparypa, CpeaHss
KMHETHUYECKasi SHEPrusi YacTHI] BEIIECTBA, KOJMYECTBO TEILJIOTHI, 3JIEMEHTapHBIM
JJIEKTPUYECKUN 3apsl;

® CMBICT (DU3WYECKUX 3aKOHOB KJIACCMYECKOW MEXaHMKH, BCEMHUPHOTO TATOTCHUS,
COXpaHEHUs DHEPrHH, HUMITYyJIbca U DJICKTPUUYECKOTO 3apsiia, TEPMOIMHAMUKH,
AJIEKTPOMArHuTHOM MHIYKIUH, GOoTodPdeKTa;

® BKJIQJI POCCUMCKUX WU 3apyOCKHBIX YUCHBIX, OKA3aBIINX HAMOOJbINECE BIHUSHUEC HA
pa3BUTHE (PUBHKU;

B pe3ynbpTaTe 0CBOCHUS TUCIUTITUHBI 00YUYaAIOMIUNACS TOJDKEH YMETh:

® [IPOBOJIUTH HAOIIOACHUS, NIAHUPOBATDH U BBINIOJIHATH SKCIIEPUMEHTHI,

¢ BbLIABUTATH TUIIOTC3bI U CTPOUTH MOACIIN,



® MPUMEHSATH TOJyYCHHbIE 3HAHUS MO (U3MKe a1 OOBSCHEHUS Pa3HOOOPA3HBIX
(bU3UYECKUX SBJICHUN U CBOMCTB BEILIECTB;

® [IPaKTUYECKU UCTIONB30BaATh (PU3NUYECKUE 3HAHMUS;

® OIICHUBAThH JOCTOBEPHOCTh €CTECTBEHHOHAYYHOI MH(MOpMAIINH;

® 1ICMOJIb30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHHUS JIJISl PEIICHUSI TPAKTUUECKUX 3a]1a4
IMOBCCOHEBHOM  JKU3HH, oOOcclmeueHuss O€30MacHOCTH  COOCTBEHHOH  JKHM3HHU,
PalMOHAIBHOTO MPUPOONOJIb30BAHUS U OXPaHbl OKPY>KAIOIIEH CPEIbl.

® ONUCHIBaTh U OOBACHATH (PU3MUECKHE SIBIICHWS U CBOWCTBA TEJl: CBOWCTBA T'a30B,
KUJOKOCTEM W TBEPABIX TEN;, BJIECKTPOMArHUTHYIO HWHIYKIHUIO, pPACHPOCTPAHECHHE
AJEKTPOMArHUTHBIX BOJIH; BOJTHOBBIE CBOMCTBA CBETA; U3JIyYEHHUE U MOTJIOLIEHHUE CBETA
atoMoM; GotorhdexT;

® OTJIMYaTh TUIOTE3bI OT HAYYHBIX TEOPHIL;

® JI€71aTh BBIBOJIbI HA OCHOBE AKCIEPUMEHTAIBHBIX TAHHBIX;

® MPUBOJUTH MPUMEPHI, TOKA3BIBAIOIINE, YTO: HAOIIOACHUS U AKCIEPUMEHT SIBISIOTCS
OCHOBOM /ISl BBIJBMKCHHSI THUIIOTE3 U TEOPHUH, MO3BOJISIIOT MPOBEPUTH MCTUHHOCTH
TEOPETUYECKUX BBIBOJIOB; (u3nueckass TeOpUsi JaeT BO3MOXKHOCTb OOBSCHATH
W3BECTHBIC SIBJICHUS MPUPOJABI U HayuyHbIE (DAKThI, MPEACKA3hIBAThH €II€ HEU3BECTHHIC
SIBJICHUS,

® MPUBOJUTH MPUMEPHI MPAKTUUYECKOIO MCIOJIb30BAHUS (PU3MUECKUX 3HAHUN: 3aKOHOB
MEXaHUKH, TEPMOJAVUHAMUKHU U BJEKTPOAUHAMHUKU B DHEPTE€THUKE; PA3JIMYHBIX BHJIOB
AJIEKTPOMArHUTHBIX U3JIYUYCHUM JJIi Ppa3BUTHSL Paau0 M TEJIEKOMMYHUKAIIUH,
KBAaHTOBOW (PM3MKH B CO3AAHUMU SIIEPHOM SHEPTETUKH, J1a3€POB;

® BOCOPHUHMMATh M HA OCHOBE IOJYYEHHBIX 3HAHUM CaMOCTOSITEJIbHO OIIEHUBATh
uHdopmalmio, cojepxairytocs B coobmenusx CMMU, HWatephere, Hay4HO-
MOMYJISIPHBIX CTAThSIX.

® MPUMEHSTH MMOTYUYCHHBIC 3HAHUS I pelieHus PU3NUECKUX 3a/1a4;

® OmpeNeNsaTh XapakTep Gpuzudeckoro npoiecca mo rpaduky, Tabnuie, Gopmyre;

U3MEPSTH Pl GU3UYECKUX BEIIMYWH, TPEJICTABIISAS PE3YIbTaThl U3BMEPEHUM C YIETOM UX

MOTPELTHOCTEM.

®du3rka UrpacT KIOYEBYIO POJIb B CHEIUATBHOCTH MPHUKJIAJTHOW T'€OJIC3UH, TaK KaK
MHOTHE 3a/1a4l 3TOW OOJIACTH CBSI3aHBI C M3MEPEHUSMHU B IMPOCTPAHCTBE M BPEMCHH, a
TAaKK€ C HWCIOJb30BAaHUEM (DH3WYCCKUX SIBJICHUM [JI TOJY4YEHHUS HEoOXOIUMOU
uHpopmaruu. BoT HEKOTOpBIE acmeKkThl, Tje (U3MKAa TPUMEHSICTCS B TPHKJIATHOU
re0JIe31u:
1. T'eone3ndeckas actpoHomusi: OnpeneneHne MoJI0KEHUsT 00bEKTOB HA MOBEPXHOCTH
3emuin WM B KOCMOCE TpeOyeT HCIOJb30BaHUS METOJOB acTpoHOMHH. [ 'eome3us
UCIIOJIB3yEeT ACTPOHOMUYECKHE HAONIOACHMS JUIsl OMpPENETCHUS KOOPAWHAT TOYEK Ha
3emiie oTHOCUTENBHO 3Be31 1 ConHila. Hampumep, MeTo1 acTpOHOMUH, H3BECTHBIA KaK

FCJ’II/IOIICHTPH"IﬁCKOﬁ OHpCI[CJ'ICHI/IC, HUCIIOJIB3YCTCA  IJIA Ol'[p@I[GJICHI/ISI JOJIT'OTHI.
a



2. @otoMeTpust U CBETOU3IyuYeHHE: POTOMETPUUECKUE METOIbI MCIOIb3YIOTCS IS
U3MEPEHUSI OCBELICHHOCTH M SIPKOCTH PA3IMYHBIX MOBEPXHOCTEM. DTO BAXKHO HJIA
OIIEHKM KayeCTBA BHU3yalIM3allMM MECTHOCTH, IIOCTPOEHUS KapT M aHaiu3a
reorpaduIecKux JTAHHBIX.
3. CnytaukoBble HaBuranuonusie cuctembl (GPS): CoBpeMeHHbIE CITyTHUKOBBIC
cuctembl, Takue kak GPS, ocHoBaHbl Ha 3akOHax (U3MKHU, BKIIOYAs TEOPHUIO
OTHOCUTENBHOCTH W MEXAHWKY JABWKEHHs Tel. [loHMMaHue 3THX 3aKOHOB IOMOTAEeT
UHTEPIPETUPOBATH CUTHAJBI OT CIIYTHUKOB U TOYHO ONPEIEISATh MOJOKEHUE 00BEKTOB
Ha 3emie.
4. JIazepHble TAIBHOMEPBI U CKaHephl: JIa3epHbIE TEXHOJIIOTUHU MIMPOKO UCIOJIB3YIOTCS B
reoZIe3NYECKON TMpaKTUKE Il H3MEPEHUM pacCTOSIHMM M Npopuied MECTHOCTH.
[IpuHUMIIBI pabOTHI JTa3epa OCHOBAHBI HA (PUBNUYECKUX SABJICHHSX, TAKMX KaK OTPAKECHHE
CBETa 151 uHTEphEpEeHIHS.
5. MaruuTHbI€ NOJIA U TpaBUTAlMsA: MaraHuTHOE moJie 3eMJIM U TPABUTALMOHHOE TIOJIE
BIMSIOT Ha Pa0OTy MHOTMX TI€0AE€3UYECKMX HHCTPYMEHTOB. 3HAHUE OSTUX IMOJIeH
[OMOTaeT y4ecTb HCKaKEHUS U OMMOKM TpUd NOPOBEACHUM  H3MEPEHUU.
6. I'unponorus u runporpadus: BoaHble 0OBEKTHI, TaKME KaK PEKU, 03€pa U MOps,
UTPAlOT BAXXHYKO POJb B TI'EOAEC3UYECKOM HccaenaoBaHuu. [loHATHe ruaposoruud u
TUAPOJNHAMHUKH, BKIIFOUAOIIEE 3aKOHBI TEUEHUS KUJIKOCTEN U B3AUMOJIEHCTBUE BOBI C
IPYHTOM, IOMOTaeT B MOJIETUPOBAHUM OEpPEeroBbIX JIMHUA W MPOTHO3MPOBAHUU
M3MEHEHU I YPOBHS BOJIBI.
7. ®dusznyecKkue CBOMCTBA MOYBHI M TOPHBIX Mopoi: ['eodusmyeckue wuccrnegoBaHUs
BKJIFOYAIOT M3Y4YEHHE CBOMCTB IOYBBI M TOPHBIX IOPOJ, TAKUX KaK IUIOTHOCT,
yHOpPYTroCTh, 3JIEKTPONPOBOJHOCTh M MarHeTH3M. ODTO MOMOTaeT B BBIOOpE MeCT s
CTPOUTENIbCTBA, OLIEHKE PHUCKOB  3eMIIeTpsiceHHMM U nedopmanuii  MOYBBI
8. MukporpaBumeTrpusi: MeToasl MUKpOIPABUMETPUH UCIIOIB3YIOTCS ISl ONPEAEIEHUS
U3MEHEHUI CHUJIbI TSOKECTH Ha HEOONbIIMX YyyacTkax 3emiu. OHU OCHOBaHbI Ha
OpUHIMIAX QU3UKK U MOTYT UCIOJIB30BATHCS JUIsl TOUCKA MOA3EMHBIX CTPYKTYP, TAKHX
KaK 1aXThl U pe3epByapsl.
9. YbTpa3ByKOBbBIE U CEICMUYECKHUE UCCIEA0BAHUSA: Y IBTPA3BYKOBBIE U CEICMUYECKUE
BOJIHBI MCHOJIB3YIOTCS JUUISl M3yYEHHsI BHYTPEHHEN CTPYKTYPbI MIOYBBI U TOPHBIX MOPOA.
Wx pacmpocTpaHeHre U TOTJIOUICHHE 3aBUCAT OT (PU3MUECKUX CBOICTB CpeJbl, 4YTO
MO3BOJISIET MOJYYUTh MH(OPMAIMIO O COCTABE U CTPYKTYpE HCCIEIyeMBbIX 00pa3loB.
Takum 00pa3om, 3HaHHE PU3NYECKHUX 3aKOHOB U MPUHIUMIIOB UMEET OOJIBIIOE 3HAUCHUE
JUTSL CTICLIMAIMCTOB B 00JaCTH MPUKJIAAHON Ie0e31H, MO3BOJISAS UM MTPOBOJIUTH TOYHBIE
U HAJCKHBIE U3MEPEHUS, aHAIU3UPOBATH JAHHBIE M PEUIaTh CIIOKHBIE WH)KECHEPHBIC
3a1a4H.



1.2.2. Ilnanupyemsble pe3yiabTaThl OCBOCHUS 0011e00pa3oBaTenbHoM qucuuIuiniabl B cooTBeTcTBUE ¢ @I'OC CIIO u Ha ocHoBe ®I'OC

COO

Oco0oe 3HayeHHMe TUCIHHUILINHA
uMeeT mnpu  (POPMHUPOBAHUM U
pa3Butnu OK u IIK

OK 01. BsiOupars cnoco0Obl
pelieHus 3aga4
npodeccuoHaIbLHOM

ACATCIABHOCTH NPUMEHUTECJIBHO K
PA3INYHBIM KOHTEKCTaAM

HHaHpreMble peE3yIabTAaThI OCBOCHHUA TUCIHHUIIJIUHBI

OOurue

B yvactu Tpy0BOro BocuTaHus:

- TOTOBHOCTh K TPYIYy, OCO3HAHHE IIEHHOCTH
MacTepCTBa, TPYI0II00HE;

TOTOBHOCTh K aKTHBHOW JIESITCIIBHOCTH

TEXHOJIOTUYECKOMN u COLMAIBHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTH
VWHULIMUPOBATH, MJIAHUPOBATH u
CaMOCTOSITENILHO BBITIOJTHSATH TaKyo
NeSATEIIbHOCTD;

- HUHTepeC K  pas3au4yHbiM  cdepam

npodeCCUOHANILHON JeATEeIbHOCTH,

OByiajicHle yHUBEPCAIbHBIMU  YUE€OHBIMU
MO3HABATEIbHBIMU JICHCTBUSMU:

a) 0a30BBIC JJOTUYECKUE JICHCTBUS:

- CaMOCTOSITENIbHO  (hOpMYyIHMpOBaTH |
aKTyaJIM3uPoOBaTh MpoOJIeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- yCTaHaBIMBATh CYIIECTBEHHBIA MPHU3HAK
WIH OCHOBaHMS JUTSI CpaBHEHUS,

knaccudukanuu u 00001IeHNS;

I[I/ICHI/IHJ'II/IHapHBIC

- C(i)OpMHpOBaHHOCTI) HpGIICTaBHGHI/Iﬁ 0 POJIHn

U Mecre (U3MKM U aCTPOHOMHH B
COBPEMEHHOW HAYYHOM KApTHHE MHUpPA, O
CUCTEMOOOpa3ylole  poJu

pPa3sBUTHU CCTCCTBCHHBIX HAYK, TCXHHUKHN U

¢u3uku B

COBPEMEHHBIX  TEXHOJOTHUW, O  BKJAJE
POCCHICKUX U 3apyOSKHBIX YUEHBIX-(DU3UKOB

B pa3BUTHE HAYKH; MOHUMAaHHE (PU3NUYECKOU

CYIIHOCTH HaOJII01a€MBIX SIBJIEHUN
MUKpOMHpa, MaKpOMHpa ¥  MeETaMHupa;
[MOHUMaHNE poyn aCTPOHOMUU B

MPaKTUYECKON JICSITCIIBHOCTH YeJIOBEeKa U
JanbHEHIIeM HAyYHO-TEXHUYECKOM
pa3BUTHH, poiin GU3UKKA B (HOPMHUPOBAHUU
Kpyro3opa ¥ (yHKIHOHATILHOW TPaMOTHOCTU
YeJIOBEKaA JIUTS PEIICHHS MPAKTHYCCKUX 3a1ad;
- BJIQ/ICTh OCHOBOTIOJIAr aloIUMHU
GU3MYECKUMU TIOHITHSAMH W BEJIUYMHAMH,
XapaKTepU3yIIMMMHA (QU3HYECKHE TPOIIECCHI

(CBHBaHHBIMI/I C MCXAHHMYCCKHUM IBUXXCHHCM,
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- OnpCACIATL LEIU ACATCIBHOCTH, 3a1aBaThb
mapaMeTpbl U KPUTCPUU UX JOCTHUIKCHUS,

- BbIABJIATH 3aKOHOMCPHOCTHU U IIPOTUBOPCUUA
B paCcCMaTpUBACMBbIX SABJICHUAX

- BHOCHTBb KOPPCKTHUBBI B JCATCIIbHOCTD,
OICHHUBATDL COOTBCTCTBHC PC3YJILTATOB LI CIIAM,
OLICHUBATDH PHUCKHU HOCJ'IGI[CTBI/Iﬁ
ACATCIBHOCTH,

- pPa3BHBATb KPCAaTHBHOC MBIINIJICHHUC IIpU
PCUICHUHN JKU3HCHHBIX HpO6J'IeM

0) 6a30BBIC HCCIIEIOBATEILCKIE ICHCTBHS:

- BIIAJIETh HaBbIKAaMU y4eOHO-
MCCIIEI0BATEIIbCKOM u IIPOEKTHOM
NEATEeIbHOCTH,  HABBIKAMU  pa3pelieHust
npo0iem;

- BBISIBJISITh IPUUMHHO-CJICICTBEHHBIE CBSI3U U
aKTyaJIu3upOBaTh 3amauvy,

TUIIOTE3Y €€ PEUIECHUsS, HAXOAUTh apryMEHTHI

BBIABUTATH

JUI.  IOKA3aTelIbCTBA CBOUX YTBEPKICHHM,
3a7aBaTh MMAPAMETPBI U KPUTEPUU PELLICHHUS;

- AHAJIM3UpPOBATHL IIOJYYCHHBIC B XOJC

peUICHUA 3aaadr pPE3yJibTaTbl, KPUTHYCCKHU

OLICHUBATh nx AO0CTOBCPHOCTD,

IMPOTrHO3UPOBATH HN3MCHCHHC B HOBBIX

YCIIOBHUAX;

B3aHMOI[CfICTBH6M TCI, MCXaHNYCCKUMH
KoJaeOaHUsIMU n BOJIHAMMU, aTOMHO-
MOJICKYJIAPHBIM CTPOCHUCM BCIICCTBA,

TCIUIOBBIMHU IIPOLECCAMU, IJICKTPHUYCCKHUM U
MAardvuTHBIM ITIOJISIMH, SJICKTPUYCCKUM TOKOM,
QJICKTPOMAIrHUTHBIMHA KOJICOAHUSAMU u
OIITHYCCKHUMU

BOJIHaAMH, SABJICHUSIMU,

KBAHTOBBIMHU ABJICHUAMH, CTPOCHHUCM aTOMa U
Anpa,

aTOMHOT'O PaIMOaKTUBHOCTHIO);

BJIQJICTh OCHOBOTIOJIAraIOIIIUMU
aCTPOHOMUYECKUMH MOHSATHUSIMU,
MO3BOJISIONIMMHU XapaKTePU30BaTh MPOIIECCHI,
B 3BE3JHBIX
cpene;

JABHXXCHHC HeOECHBIX TCJ, OBOJIIOUIO 3BC31 U

MPOMCXOJAIINE Ha 3BE3aX,
CUCTEMAX, B MEXKTAUIAKTUYECKOU
Bcenennoi;

- BIIQJIETh 3aKOHOMEPHOCTSMH, 3aKOHAMU H
TEOpUsIMHU (3aKOH BCeMUpHOTO TsiroteHus, I, 11
n III 3axkonbl HproTOHA, 3aKOH COXpaHEHHS
MEXAHUYECKON SHEPrUM, 3aKOH COXPAHCHUS
MMIYJIbCA, NPUHLMI CYNEPHO3UIUU CUJI,
MPUHIMIT PABHONPABHOCTU HWHEPIUAJIBHBIX
CHUCTEM OTCYETA; MOJIEKYJISIPHO-
KUHETUYECKYI0 TEOPUIO CTPOEHHUs BELIECTBA,
MEPBBIN

3aKOH COXpaHCHUA

ra3oBbIC 3aKOHBI, 3aKOH

TEPMOAMHAMUKHU,



- YMETh MIEPEHOCHUTH 3HAHUSA B
MO3HABATEIBHYIO M IMPAKTUYECCKYIO O0JIaCTH
KU3HENEATEIIbHOCTH;

- YMETh WHTETPUPOBATH 3HAHUS M3 Pa3HBIX
pEeIMETHBIX 00JIaCTeii;
- BBIABUTATh HOBBIC MJICH, IIpejiararh
OpUTHHAJIBHBIC TTOAXO/IBI U PEIICHUS;

- CIHOCOOHOCTH

Hux HCIIOJIB30BaHUA B

ITI03HABATEJIbHOW U COLUAJIBHON IPAKTUKE

DIIEKTPUYECKOTO  3apsfa,

3akoH OMma JJ1s yyacTKa 1enu, 3akon Oma s

3akoH Kynona,

ITOJTHOW JIEKTPUYECKOU LIeTNH, 3aK0H Jxoys

- JleHma, 3aKOH  DIJEKTPOMAarHUTHOU
MHAYKIHH, 3aKOH COXPAaHEHUS YHEPTUH, 3aKOH
IIPSMOJIMHEMHOIO PacIpOCTPAaHEHUsI CBETA,
3aKOH OTPAXEHUS CBETA, 3aKOH IPEIOMIICHUS
CBETA; 3aKOH COXPAHEHUs HHEPrUM, 3aKOH
COXpaHEHUs HMMIIYJIbCa, 3aKOH COXPAHEHMS
IEKTPUYECKOrO 3apsAJa, 3aKOH COXPaHEHUS

MaccoOBOTO YHCIA, MOCTyJlaTel bopa, 3akoH

PaIMOAKTUBHOIO  pachajaa);  YBEPEHHOE
HCIIOJIb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEU
npu a”aiu3e (PU3NYECKHX SBICHUUA U
IIPOLIECCOB;

- chopMUpOBaTh YMEHUS pellaTh pacueTHbHIC

3aJlayd ¢ SABHO 3aJaHHOM  (pU3MUYECKOU
MOJIETIbIO, UCTIONB3Ysl (PU3NYECKUE 3aKOHBI U
NPUHLIUIIBI; Ha OCHOBE aHajiu3a YCIOBUS
3alayd  BBIOMpaTh (PU3UYECKYIO MOJCIIb,

BBIZICSITh  (U3WYECKHE  BEIUYHHBI U
bopMyIIBl, HEOOXOAUMBIC I €€ pelIcHus,
MIPOBOJIUTH PACUETHI U OIICHUBATH PEATBHOCTh
MOJTy9E€HHOTO 3HAYCHHUSI buzngecKoit
BEJIMUMHBI, pelIaTh KauyeCTBEHHBIC 3a/ayH,

BbICTpanBas JIOTHUYCCKHN HCIIPOTHUBOPCUUBYIO
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LENOYKY PacCyXJICHUHM C ONOpoM Ha
U3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
buznueckue SBICHUS



1. CtpykTypa u coaepxanue o01eo0pa3oBaTeabHON AUCIUILIMHBI

2.1 O6beM AUCUUIIINHBI U BUABI Y4eOHOH paOOThI

Bun yue6HON paboThHI

O0BEM B yacax

O06BeM 00pa30BaTEIbHON MPOTPAMMBI TUCIIUTLINHBI 180
1. OcHOBHOE conepxaHue

B T.4..

TEOpPETUYECKOE 00yUeHUE (JICKIUH ) 56
MpakTHIeCcKoe 00yueHne 68
mabopaTOpPHBIE 3aHATUS 44
[IpomexxyTouHas arrectanus (IK3aMeH) 12
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2.2. TemaTnuecKut

IUIaH U COACPIKAHNUC TUCHTUITIIMHBI «Duznka»

HaunmvenoBanne  |CoaepxaHue ydeOHOTO MaTepuasa, jJabopaTOpHble M MpaKTHYeCKue padOThl, WHIUBUIYANbHBIHOO0BEM
pa3/eyioB U TEM  [POEKT (€Ciu MPEeayCMOTPEHBI) 4acoB
1 2 3
Brenenue. Conepsxanue yueOHOTO MaTepuana: 2IIpaKTUK
@Dusuka u Metonel |duszuka — ¢yHIaMEHTalIbHAasg HayKa O mpupoje. EcTecTBeHHO-HAy4yHBI METOJ MO3HaHUS, €roa
Hay4qHOT'O BO3MOXXHOCTH U I'PAHMIIBI TPUMEHUMOCTH. DKCIIEPUMEHT U TEOPUS B IIPOLIECCE MTO3HAHMSI IIPUPOJIBI.
[TO3HAHUS MopenupoBanue (PU3NYECKUX SIBJICHUN U IpoueccoB. Poib 3KCIEpUMEHTa U TEOPUHU B IpOIECCe
Mmo3HaHus mpuponbl. @Pusnueckasd BennunHa. Dusnueckue 3akoHbBl. [paHUIBI NPUMEHUMOCTH
(u3nueckux 3akoHOB M Teopuil. IlpuHuun coorBercTBUs. IloHsATHE O (PU3MUECKO KapTUHE MUpA.
[lorpemHocTy U3MEPEHUN (PU3MUECKUX BETUYUH.
Paznen 1. Mexanuka 18
Tema 1.1 Conepsxanue yueOHOTO MaTepHuaa: 2
OcCHOBBI MexaHuueckoe ABMKEHUE U ero Buabl. MaTepuaibHast Touka. CKalsipHble U BEKTOPHbIE (PU3UUYECKHE
KUHEMATHKN BeJIMUYUHBL. OTHOCHUTENBHOCTh MEXaHMYEeCKOro nBwxkeHusd. Cucrema otcdera. [lpuHnmn
oTHOocuTeNbHOCTU ['anmunes. CrnocoObl omwucanHus ABwkeHus. Tpaekropus. Ilyte. Ilepemerenue.
PaBHOMepHOE psiMONIMHENHOE ABUKEeHHE. CKOPOCTh. Y paBHEHUE NBUKEHUS. MTHOBEHHAs U CPEIHSA
CKOPOCTH. YCKopeHue. lIpsaMoIMHEWHOE HIBHKEHHE C IIOCTOSIHHBIM YCKOpPEeHHEM. JIBH>KEHHE C
MOCTOSIHHBIM YCKOpEHHEM CBOOOAHOro majaeHus. PaBHOMepHOE IBMKEHHE TOUKH MO OKPYXKHOCTH,
yrioBasi ckopocTb. LlenTpocTpemuTenbHoe yckopenue. Kunemarnka abCcoI0THO TBEPAOTO Tela
Tema 1.2 Conepxanue ydeOHOro Marepuarna; 4
OcHoBel tuHaMuKU|OCHOBHAS 3amada quHaMmuku. Cwma. Macca. 3akonsl Mmexanuku HproroHa. Cuitel B mipupoje. Cuita
TSPKECTU M CHJIa BCEMHUPHOTO TATOTEHHUS. 3aKOH BCEMHUPHOro TsAroteHus. IlepBas kocMuueckas
CKOpOCTb. JIBHKeHHE IaHeT U Maibix Tea ConHeyHo# cucteMbl. Bec.
HesecomocTs. Cuibl ynpyroct. CHIIbI TpEHHS
Tema 1.3 Conepxanue ydeOHOro Marepuara: 2
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3aKOHBI
COXpaHCHUS B
MEXAHUKE

MMirysbc Tena. IMITynbe cuibl. 3aKOH COXpaHEHUs UMITyJibca. PeakTuBHOE IBHKEeHHME. MexaHnueckas
pabota u wMmomHOocTh. Kunetnueckas nsHeprus. IloTeHumanbHas sHeprus. 3aKOH COXpaHEHUs
MexaHudyeckoil sHepruu. PaboTa cuibl TskecTH M CWIbl ynpyroctH. KoHcepBaTHBHBIE CHUIBL.
[IpuMeHeHre 3aKOHOB coXpaHeHHus. Vcronb30BaHUEe 3aKOHOB MEXAHHUKU U1 OOBSICHEHMS JIBHXKCHHS
HEOECHBIX TEN U JJISl pa3BUTUSA KOCMHUYECKUX UCCIEA0BaHMM,

IpaHULbl IPUMEHUMOCTH KJIACCUUECKOM MexaHUKH. [IpakTnyeckoe npumMeHeHne PU3NUECKUX 3HAHUN
B [IOBCEJHEBHOW >KU3HU IS UCIIOIb30BaHUS IPOCTBIX MEXaHU3MOB, UHCTPYMEHTOB, TPAHCIIOPTHBIX
CPEICTB

JlaGopaTtopHbIe 3aHITHS: 2
JlaGopatopuas paborta Nel: «CoxpaHeHME MEXaHMYECKONW HHEPruu IMpHU JIBIKCHUHM Tejia TOoJ
NEeNCTBUEM CUJT TSKECTU U YIIPYTOCTI.
Perenue 3a1a4 ¢ nmpodecCrOHaIBHOM HAMPABIEHHOCTHIO MO pa3ieny «MexaHuKa» 8
Paznen 2. MonekynsipHast puzuka 1 TepMOAMHAMUKA 32
Tema 2.1 Conepxanre yudeOHOro Marepuara: 4
OcCHOBBI OCHOBHBIE NOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOW Teopun. PazMepbl 1 Macca MOJIEKYJI U aTOMOB.
MOJIEKYJISIPHO bpoyHoBckoe paBrmkeHue. Cuiibl M SHEPrusi MEXMOJIEKYJAPHOro B3auMoaeucTBus. CTpoeHue
- KHHETUYECKOMTra3000pa3HbIX, KUIKUX W TBEpAbIX Tel. Mnaeanpubplii Ta3. JlaBmenwme raza. OCHOBHOE YpaBHCHHE
TEOpUU MOJICKYJIIPHO-KUHETUYECKOM Teopuu Ta3oB. TemrepaTrypa M ee u3MepeHue. AOCOIIOTHBIN HYIb
reMmnepaTypbl. TepmoanHaMuueckas 1ikana Temreparypsl. TemnepaTtypa 3Be31. CKOpOCTH ABUKEHUS
MOJICKYJI M UX M3MEpPEHHE. YpaBHEHHE COCTOSHUS HACATbHOTO Tasza. M3omporecchl U ux rpadukm.
["azoBbIe 3aKOHBI. MoJIsIipHast Ta30Bast MOCTOSIHHAS
Pemenue 3amau ¢ mpodeccruoHalbHON HAMPABICHHOCTHIO 4
JlaGopaTopHbIe 3aHSITHS: 2
JlabopaTtopHast pabota Ne2 : «3ydeHue oJHOTO U3 U30IMPOIIECCOBY
Tema 2.2 Conepsxanue yaeOHOTO MaTepHuaa: 4
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OCHOBBI BHYyTpeHHs S)HEPI s CUCTEMBL. BHYTpeHH:s sHeprus uaeanpHoro rasza. Pabora u rernora kak GopMsl
TEPMOJMHAMMKHN  [I€pelayd dHEpruu. TerioeMKocTb. YenbHas TeIIOoeMKOCThb. KoJIM4ecTBO TEIUIOTHI. YpaBHEHHE
rerioBoro Oamanca. IlepBoe Havamo TepmoamHaMuKu. AnuabaTHbld mpouecc. Brtopoe Hauao
repMoauHaMUKU. [IpuHIMD aercTBus TemnoBod mammHbl. Termoseie asuratend. KIIJ[ terosoro
nBuraTenst. XoJa0AubHble ManHbl. OXpaHa IpUpPOIbI
Pemenue 3a1a4 ¢ npoeccrnoHalbHOM HAIIPaBIEHHOCTHIO 4
Tema 2.3 Conepsxanue yueOHOTO MaTepuaa: 4
ArperatHble Vcnapenue u KoHJeHcauus. HachllleHHbI map W ero cBoiicTBa. AOCONIOTHAsE M OTHOCHUTENIbHAS
COCTOSIHUS BJIQXHOCTh Bo3ayxa. IIpubOopsl ayig omnpeneneHuss BIaXXHOCTH Bo3ayxa. Touka pocbl. Kunenwue.
BEILECTBA 3aBUCHMOCTh TEMIIEpATypbl KUNIEHUs OT JaBieHus. Kputnueckoe cocrosinue Bemectna. [leperpersiii
(bazoBbIe Map M €ro HCHOJb30BaHUE B TEXHUKE. XAapaKTEpPUCTHKA IKUIKOIO COCTOSHUSA BELIECTBA.
[1EPEXObI [I0BEpXHOCTHBIM  CIOW KUJAKOCTH. OHEPIrHsl IOBEPXHOCTHOTO cJosl. DBivkKHUN — MOpSAIOK.

IToBepxHOCTHOE HaTsbkeHHe. CMauuBaHue. SIBIEHMS Ha TPaHULE >KUIKOCTH C TBEPABIM TEJIOM.
Kamwisipaele  siBIEHUS. XapaKTepUCTUKA TBEPAOrO COCTOSHUS BellecTBa. Kpucramumueckue o
amop(dHbIe Tena. Ypyrue cBoiicTBa TBEpAbIX TeN. 3akoH I 'yka. MexaHndyeckre CBOMCTBa TBEPABIX TE.
[lnactuueckas (ocrarouyHasi) nedopmanus. TemiaoBoe paclIMpEeHUE TBEPABbIX TEN U KUIKOCTEH.
Koaddurment nuneitHoro pacmmpenus. KoagduuneHnt o0bEMHOT0 paciiipeHus. Y4UeT pacliupeHus
B TexHUKe. [[naBnenue. Y nenpHas Teriora miasienus. Kpucramumsanus. [Ipaktuueckoe npuMeHEeHUE
B ITOBCEIHEBHOM KW3HU (DU3NYSCKUX 3HAHWM O CBOMCTBAX ra30B, JKHIKOCTEH U TBEPJBIX TEIl

Pemenue 3amau ¢ mpodeccruoHaIbHOM HAIIPaBIECHHOCTHIO 4
JlaGopaTopHbIe 3aHSITHS:

JlaGoparopHas padota Ne3: « OnpeneneHre BIa)KHOCTH BO3yXa» 2
JlaGoparopHas padota Ned: « Onpenenenue kodgphuiieHTa TOBEpXHOCTHOTO HATSXKEHUS )KUIKOCTID 2
JlaGoparopHas pabota Ne5: «HaOmroneHue pocta KpUCTaIOB U3 PaCTBOPay 2

Paszpnen 3. DnekTpoauHaMuKa

o4

Tema 3.1

ConeprkaHue yaeOHOTo MaTepuara:
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DIIEKTPUYECKOE
rnoJie

ODIIEKTPUYECKHAE 3apsAbl. DIEMEHTAPHBIN JJEKTPUYECKUNA 3apsAl. 3aKOH COXPAaHEHHs 3apsiia. 3aKOH
Kynona. DnexkTpudeckas IOCTOSIHHASA. DJIEKTpUYECKoe 1noJie. HanpskeHHOCTh 3JIEKTPUYECKOTO TOJIS.
[IpyHiMn cynepno3unuu  nojed. IIpoBogHukn B 2yeKTpudyeckoM 1mone. JIMdNeKTpuku B
niekTpudeckoMm none. Ilosmspuzanums nuanekTpukoB. PaboTa cuin 3JIEKTPOCTATUYECKOrO IOJIS.
[Toreniman. Pa3HocTe moreHunanoB. CBs3b MEXAY HANPSYKEHHOCTHIO M Pa3HOCTHIO MOTEHLHATIOB
PIIEKTPUYECKOTO IOJsL. DIIEKTPOEeMKOCTh. Enununbl ssekrpoeMkoctu. Konnencaropsl. CoennHenue
KOH/IEHCATOPOB B OaTapero. DHeprus 3apsyKeHHOTO KOHJIEHCATOpa. DHEPIHsl JIEKTPUUYECKOrO IMOJI.
[ IprMeHeHe KOHIEHCATOPOB

Pemenue 3aay ¢ npoecCuoHaNbHOW HAIIPaBIEHHOCTHIO

JlaGopaTtopHbIe 3aHSITHS:
JlaGopatopHas padota Neb: « OnpeneneHue 3IeKTPUIeCKOl eMKOCTH KOHAEHCATOPOBY

Tema 3.2
3aKOHBI
[MOCTOSHHOTO TOKA

Conepxanye ydeOHOro Marepuara;

YcnoBus, HEOOXOIUMBIC ISl BOBHUKHOBEHHS M TOJACPKaHUS JJICKTpUUYECKOro Toka. Cuia Toka u
MJIOTHOCTh TOKa. 3akoH OMa Jji ydacTKa Lenu. 3aBUCUMOCTb JJICKTPUUECKOTO COMPOTHUBIICHUS OT
Matepualia, JJIMHBI U TUIOIIAd MONEPEYHOro CEYeHUsl MPOBOAHUKA. 3aBUCUMOCTD DJIEKTPUUYECKOTO
CONPOTUBJICHUSI MPOBOJHUKOB OT TeMIlepaTyphl. TemmepaTypHbid KO3(PQUIIMEHT CONMPOTUBIICHUS.
CBepxIpoBoAMMOCTh. PaboTa M MOIIHOCTh MOCTOSIHHOTO TOKa. TerioBoe IeHCTBHE TOKA. 3aKOH
Jlxxoyns—JIenna. DJEKTpOABMKYILAsl CHJIa MCTOYHUMKA TOKa. 3akoH Owma i TMOJIHOM IIeTH.
DJIeKTpUuueckue Ienu. llapannenbHoe W TOCIeI0BAaTEIbHOE COCAMHEHHE ITPOBOJHUKOB. 3aKOHBI
Kupxroda mis y3ma. CoemuHeHre HCTOYHUKOB JIEKTPUUYECKON IHEPTUU B OaTapero

Peienue 3a1ay ¢ npodecCroHaNbHONW HAPaBIEHHOCTHIO

JlaGopaTopHbIe 3aHSITHS:

JlaGopatopHas pabota Ne7: « OnpeneneHue yaeIabHOTO COMMPOTUBIICHUS MPOBOTHUKA
JlabopaTtopHas pabota Ne8: « OnpeneneHue TepMuaeckoro k03P uimeHTa COmpOTUBICHUS MEI
JlabopaTtopHas pabota Ne9: « Mzmepenune DJ[C 1 BHyTpEHHETO COMMPOTUBIICHUS HUCTOYHUKA TOKA)
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JlabopaTtopHas padota Nel0: « M3ydyeHue 3akoHOB MOCIEA0BATENILHOTO U apAJIJIEIBHOTO COSAMHEHUIM
IPOBOTHUKOBY»

JlaGoparopuas pabdora Nell: « HccinemoBanure 3aBUCUMOCTH MOIIHOCTH JIaMIIbl HaKaJIWMBaHUS OT
HANPSDKEHUS HA €€ 3aKUMax»

JlabopaTtopHas pabota Nel2: « Onpenenenne KI1JI anekTporummTkmny

ST MTHAYKOAA

Tema 3.3(Conepxanue yueOHOr0 MaTepuania: 4
OIEKTPUYECKUN  (DIIEKTPUYECKHIA TOK B METaJIaX, B JIEKTPOJIUTAX, ra3ax, B BaKyyMe. DIEKTPOIN3. 3aKOH JICKTPOIIH3a)
TOK B pasin4dHbIX@apanes. IEeKTPOXUMUYECKUI SKBUBAICHT. BUbI ra30BbIX pa3psaoB. TepMOIIEKTPOHHAS YIMUCCHUS.
cpenax [1na3ma. DIEeKTpUUYECKUil TOK B MOJIynpoBOgHUKAaX. COOCTBEHHAs U MPUMECHAs MPOBOAUMOCTU. P-Nn
nepexo. [I[pumenenune noaynpoBoHUKOB. [101ynpoBOHUKOBEIE TPUOOPHI
Pemenue 3aay ¢ npoeccuoHaNbHOW HAIIPaBIEHHOCTHIO 4
JlaGopaTopHble 3aHATHSA:
JlabopaTtopHas pabota Nel3: «OnpeneneHue 3MeKTPOXUMUIECKOTO IKBUBAIICHTA MEJTN 2
Tema 3.4 Conepxanue ydeOHOro Matepuarna;
MarauTHoe 1mosie  |BeKTop WHIYKIIMH MarHUTHOTO MoJ1s. HampspkeHHOCTh MarHUTHOTO T10J1s. J[eiicTBre MarHUTHOTO TTOJIS2
Ha NMPSMOJIMHEWHBIN POBOJHUK C TOKOM. B3aumonericteue TokoB. Cuna Amnepa. [Ipumenenne cusl
Amriepa. MarautHblil noTok. Pabora mo mepemeniennio nMpoBOJAHUKA C TOKOM B MarHUTHOM TIOJIE.
JlelicTBME MarHUTHOTO TOJS Ha ABWXKYyIMiics 3apsa. Cuna Jlopenua. [Ipumenenne cumnbl JlopeHia.
Onpenenenue yaeiapbHOro 3apsiga. MarHUTHbIE CBOMCTBA BellecTBa. MarHuTHas MPOHHUIIAEMOCTb.
CorHedHast akTUBHOCTH U €€ BIHsTHUE Ha 3eMiTto. MarauTHeie Oypu
Peenue 3aay ¢ npodecCruoHanbHOM HalIPaBIEHHOCTHIO 4
Tema 3.5(Conepxanue yueOHOr0 MaTepuana: 2
JJIEKTPOMAarHuTHa |SIBjieHUE JJIEKTPOMAarHUTHOW WHAyKnwH. [IpaBuino JleHma. 3akoH 3JIGKTPOMAarHUTHOW WHIYKITHH.

BuxpeBoe anektpuueckoe mnone. IJC wuHAyKIMM B ABWXKYIIUXCS IPOBOJHHUKAX. SIBIEHUE
CaMOMHAYKIMHU. IHIYyKTUBHOCTb. DHEPrUsi MArHUTHOT'O MOJIS TOKA.
B3anMOCBA3b MIEKTPUUECKUX U MArHUTHBIX NOJIEH. DJIEKTPOMArHuTHOE I10JIE
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JlaGopaTopHble 3aHATHS:

JlabopaTtopHas pabota Nel4: « 3yueHue sBieHUs 2IEKTPOMArHUTHOW MHIYKIIHID) 6
Jlabopatopuass pabora Ne 15: «MccnmemoBaHue 3aBUCUMOCTH CHJIBI TOKa OT DJEKTPOEMKOCTH
KOHJICHCATOpa B IIEMU IEPEMEHHOTO TOKa»
JlaGoparopHas padota Ne 16: «M3mMepeHne MHTyKTUBHOCTH KATYIIKI»
Pasnen 4. Kosebauusg 1 BOJTHEBI 20
Tema 4.1 Conepxanre ydeOHOro Marepuara: 4
Mexannyeckue  [KomebarenpHoe nBKeHHE. ['apMoHmdeckue koneOanms. CBOOOAHBIC MEXaHUYECKHE KOJICOaHMS.
KOJICOAHUS vllpeBpalenue Hepruu npu KojedaTeabHOM JBUxKeHHUU. CBOOOJHBIE 3aTyXalolllie MEXaHUYECKUe
BOJIHBI KojeOaHus. MaremaTuuyeckuii MasTHUK. [Ipy>XKMHHBIA MasSTHHK. BBIHYXIE€HHbIE MEXaHHYECKHUE
KojeOanus. PezoHaHc.
[TonepeuHbie ¥ MPOJOJIbHBIE BOJHBI. XapaKTEPUCTUKU BOITHBI. 3BYKOBBIC BOJIHBI. YJBTPa3BYK U €r0
MpUMEHEHUE
Pemenue 3anau: «MexaHUuecKue KojieOaHusl BOJIHBI 4
JlaGopaTtopHbIe 3aHSITHS: 2
JlabopaTtopHas pabota Nel7: «M3yueHue 3aBUCUMOCTH Teproia KoJieOaHUs HUTSHOTO (TIPY>KUHHOTO)
MasiTHUKA OT JUTMHBI HUTH (MacChl Tpy3a)»
Conepsxanue yueOHOTO MaTepHuaa: 4
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e KoJicOaHus
BOJIHBI

Tema 4,
OnekTpoMarHuTHeI Dopmyna ToMcoHa. 3aTyxaroliue dJIEKTpOMarHuTHBIC KojiebaHus. ['eHeparop He3aTyXarolux

2/CBoOoaHbIE DJIEKTpOMArHuTHbIe koyiebaHus. [IpeBpamieHue sHeprud B KoJeOaTEIbHOM KOHTYpE.

UPJICKTPOMArHUTHBIX KoJieOaHW. BbIHyXIeHHbIE dJeKkTpuueckue KoneOanus. [lepeMeHHbIN TOK.
['enepaTop mEpeMEHHOro TOKa. EMKOCTHOE M MHIYKTHBHOE COIPOTHBIICHUS IEPEMEHHOIO TOKA.
AKTUBHOE COMPOTHUBIICHHE. 3akoH OMa sl 3JEKTPUUYECKO Ilenu MepeMeHHoro Toka. Pabora u
MOIIIHOCTh TIEPEMEHHOr0 TOKa. Pe3oHaHc B anekTpuueckoit nenu. TpanchopmaTopsl. Toku BBICOKOM
yacToThl. [lomydeHne, nepenada U pacnpeleeHue 3JIEKTPOIHEPTUU. DJIEKTPOMArHuTHOE IOJIE Kak
0COOBIN BHJI MaTepuH. DJIEKTPOMarHuTHbIE BOJIHbI. CBOMCTBa 3JEKTPOMarHUTHBIX BOJH. BuOpatop
['epua. OTKpbITHIA KoJeOaTenbHbId KOHTYp. M3o0perenue pamuo A.C. [lomoeiMm. Ilonsitue o
pamuocsssu. [IpuHnmn pagnocssu. [IpumeneHne 3eKTpOMAarHuTHBIX BOTH

Pemienue 3a1au ¢ mpodecCroHaNbHON HAMPABICHHOCTHIO 6
Paznen 5. Onrtuka 24
Tema 5.1 Conepsxanue yueOHOTO MaTepHuaa: 2
[Ipupona cBera
ToueuHblli ICTOYHUK CBeTa. CKOPOCTh paCIIPOCTPAHEHUS CBETA. 3aKOHBI OTPAKEHUS U IIPETOMIICHUS
ceera. ConHeunble u JsyHHble 3aTMeHMs. [lpmHnun [roiirenca. IlomHoe otpakenue. JIMH3BL
[Toctpoenue u3obpaxeHuss B nauH3ax. Dopmysia TOHKOW JIMH3BL. YBEJIMYEHUE JIMH3BL [7a3 Kak
ontuueckas cucrema. Onrtuyeckue npubopsl. Tenmeckombl. Cuia cBeta. OCBEMIEHHOCTh. 3aKOHBI
OCBELICHHOCTH
Pemienue 3amau ¢ mpodeccroHalIbHON HAMPABICHHOCTHIO 6
JlaGopaTopHbIe 3aHSITHS:
JlaGoparopHas padota Nel8: « OnpeaeneHue mokasaress NpeaoMICHUS CTEKIay 4
JlaGoparopHast pabotalNel9 : «VccnenoBanre 3aBUCHMOCTH PACCTOSTHUS OT JIMH3bI 10 U300paKeHUs OT
[PACCTOSIHUS T JIMH3BI 10 IPEAMETa»
Tema 5.2 Coneprxanue yaeOHOTO MaTepHuaa: 2
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BostHOBBIE
CBOMCTBA CBETa

Nurtepdepenius ceeta. KorepeHTHOCTh CBETOBBIX Jyueid. HTepdepenins B TOHKUX ruieHkax. Konbiia)
HrroTona. Vcnons3oBanue uHTeppepeHy B Hayke U TexHuke. udpakuus csera. Hudpakuus Ha
e B mapauienbHbIX dydax. Judpakmumonnas pemerka. [lorstue o romorpadum. Ilomspuzamms
rorepedHsix BOJH. [lomsipuzanusa ceera. [IBoitHoe nyuenpenomnenue. [lomsponnsl. lucnepcus csera.
Bunbl u3nyyenuil. Buasl cnexktpoB. Cnektpsl ucnyckanus. CrnekTpsl nornomeHus. CrneKkTpaabHbli
aHanu3. CrieKTpajbHbIe KJIacchl 3Be3i. YibTpaduosieToBoe uzinyueHue. MHbpakpacHoe u3iydeHHeE.
Pentrenosckue nyun. MIx npupona u ceoiictsa. [1Ikana 31eKTpOMarHuTHBIX U31y4YeHUN

JlaGopaTopHbIe 3aHATHSA:

JlaGopatopHas padota Ne20: « OnpezaesneHue AJIUHBI CBETOBOW BOJIHBI ¢ TTIOMOIIBIO TU(PPAKIIMOHHON
[PEIICTKI

JlaGopatopnas padota Ne21: « HabnroneHre CrionHOTO U JUHEHYATOTO CIIEKTPOBY

Pemenue 3a1a4 C HpO(i)GCCPIOHEUIBHOﬁ HaIIpaBJICHHOCTbIO

Tema 5.3
CrenmansHas
TeOpHs
OTHOCHUTEJILHOCTHU

J[Bu>keHHME €O CKOpPOCThIO cBera. [locTynmarel TEOpUM OTHOCUTEIBHOCTH W CIECACTBUS W3 HHUX.
MHBapuaHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe. JHeprusi mokos. CBsi3b MacChl U DHEPrUHU
CBOOOTHOM YaCTHIIBI. DIIEMEHTHI PEIIITUBUCTCKON TMHAMUKHI

Paznen 6. KBanroBas ¢usuka

Tema 6.1
KBaHnTOBas ornTtuka

ConeprkaHue yueOHOTO MaTepuaa:

KBanToBas runoresa [limanka. TemtoBoe usnydenue. KopnyckynsipHO-BOJIHOBOU Ayann3M. DOTOHEI.
['unote3a nae bpoiinsgs o BOMHOBBIX cBoiicTBax 4yactuil. COOTHONIEHHWE HEONPEIeICHHOCTE!
['ciizenbOepra. JlaBnenume cBera. Xummueckoe neiictBue cBera. OmbeiTel [1L.H. JleGeneBa wu
H.W. BaBuiioBa. @oroaddexr. VYpaBHenue OiiHmTedHa anga  dorodddexra. Buemnui
dboTtoanekTpudeckuii 3pdext. Buyrpennuit ¢otoaddexr. Tumbl ¢oTodrnemeHToB. [IpumeHeHue
boTorddexra

Pemenue 3agad «KBaHTOBas onTuka

Tema 6.2

ConeprkaHue yueOHOTO MaTepHaa:
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dusuka aroma
ATOMHOTO siJIpa

151

Pa3BuTHE B3IJI510B Ha CTpOE€HHME BewlecTBa. MoJenu  CTPOEHUs  aTOMHOIO  sjpa.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BoJopoaa. SnepHas mozaens aroma. OneiTel O. Pesepdopna.
Mopnens aroma Bomopona no H. bopy. KBanToBbie moctynarsl bopa. Jlazepsl. PagnoakTnBHOCTS.

3aKOH paJMOAKTUBHOIO pacnana. PaguoaktuBHble npeBpamieHusa. CrocoObl HaOMOIEHUS U
perucTpanuu 3apsokeHHbIX dacTull. Dddext BasminoBa — Yepenkoa. CTpoeHue aTOMHOTO sIpa.
JlepexT Macchl, 3HEpPrusi CBA3M U YCTOMYMBOCTH AaTOMHBIX sifep. SnepHele peakuuu. SnepHas
DHEPreTHKa. JHEPTeTUUECKUM BBIXO AAEPHBIX peaknuuid. IcKyccTBEHHas pauOaKTUBHOCTS. JlesieHne
TsDKENbIX sanep. llenmHas simepHas peakuus. Ynpasisemas LENHAs peakuus. SIAepHbIA peakTop.
TepmosiiepHblil cuHTe3. JHeprus 3Be3A. [lonydeHne paarMoOaKTUBHBIX W30TONOB M UX IPUMEHEHHE.

buonorndyeckoe HCﬁCTBHC PaaArOaKTUBHBIX H3J'Iy‘-ICHHI>i. QHCMCHTapHBIC HaCTHUIIbI

Pemienue 3a1ay : «Pu3nka aToMa U aTOMHOTO SIAPA» 2
Paznen 7. Ctpoenue Beenennoit 8
Tema 7.1 Coneprkanre yaeOHOTO MaTepHaa: 2
Crpoenue ConHeyHas cucTeMa: IJIAHEThl U Majible Tena, cucteMa 3emisi—JIlyHa
Conneynon
CHUCTEMBbI
Tema 7.2 Conepxanue yueOHOTo MaTepuaa; 2
JBOJIIOIUSA Crtpoenue u sBomtonus Conuna u 38€371. Knaccudukarus 38€371. 3BE3/161 U MCTOUHUKH MX SHEPTHUU.
Bcenennoiu ["anaktrka. CoBpeMEHHBIE MPEICTABICHUS O CTPOCHUU U 3BOIIOINH BeenenHou
JlaGopaTopHbIe 3aHSATHSA:
JlaGopatopHas paboTta Ne22: «M3yueHne KapThl 3B€3THOTO HEOA» 2
Pemenue 3anau: «Ctpoenue BeeneHHon» 2
[IpomexyTOouHas 12
aTTeCTallMs:
HK3aMEH

Bcero:

180
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2. YcnoBus peanuzanuu IpOTPaMMBI
0011e00pa3oBaTeNbHON TUCIIUTLINHE
3.1. TpeGoBaHus K MHUHHMAILHOMY MAaTE€pPUATBHO-TEXHUYECKOMY OOCCIICUCHHIO
Peanuzanmsi mporpaMMbpl TUCITUTUIMHBI TPeOyeT Hamu4us yueOHOro KaOuHeTa
bU3UKH.
O6opynoBanue yueOHOro KaOUHETa:

1. [udporas 1aboparopust o GU3UKe I YIUTES;

2. [udporas maboparopust 1o GpuU3MKe IJI YICHUKA;

3. Becbl TeXHUYECKHUE C pa3HOBECAMU;

4. KomMrmekt 1151 1abopaTopHOro MpakTUKyMa MO ONTHKE;

S. KomMrekt 151 1abopaTopHOTro MPakTUKyMa 110 MEXaHUKE;

6. KommnekT ansi 1abopaTopHOro MpakTHKyMa IO MOJIEKYJISIPHOM (U3MKe U
TEPMOIMHAMHUKH;

7. Kommnekr nns  n1abopaTopHOro MpakTUKyMa [0 3JIEKTPUYECTBY (C
TeHEepaToOpoOM);

8. KommuiekT nansi  u3ydeHuss BO30OHOBISIEMBIX HCTOYHHKOB  DHEPTHU
(COMHEYHOM, BETPOBOW 3HEpPrUHU, OMO-, MEXAHHUYECKOW U TEPMOIICKTPUUECKOU
HYHEPreTUKH );

Q. AmrepMeTp J1ab0paTOPHBIN;

10. BoubT™meTp 1ab0paTOPHBIL;

11. KonopumeTp ¢ HaOOPOM KaJTOPUMETPUIECKUX TEIT;

12. TepmomeTp 1abOpaTOPHBIN;

13.  KoMmrutekT ais u3ydeHuss OCHOB MEXaHHUKH, THEBMATHKH M BO30OHOBIISIEMBIX
HUCTOYHHUKOB DHEPTHUH;

14.  Bapomerp-aHepou/;

15.  Biok nuTaHus peryiupyemblid;

16. Be0-xamepa Ha MOJBMIKHOM IIITATHBE;

17. Bwupaeoxamepa st pabOThI ¢ ONTHYECKUMHU TPUOOpaMU;
18. T'enepatop 3BYKOBOIi;

19. Turpomertp (ncuxpomerp);

20. I'py3 HaOOpHBIiL;

21. JluHamMOMeTp AEMOHCTPALMOHHBIH;

22.  KOMIUIEKT MOCY/IbI IEMOHCTPAIIMOHHON C TIPHHAIIIC)KHOCTSIMH;
23. MaHoMeTp XHIKOCTHOM TeMOHCTPAIMOHHBIH;

24.  MeTtp NeMOHCTpPAIIMOHHBIN;

25. Mukpockon IeMOHCTPAIMOHHBIN;

26. Hacoc BakyymHubiii KomoBckoro;

27. CToJHK IOIbEMHBIN;

28. IllTaTtuB 1eMOHCTPALIMOHHBIA (PU3UUECKU;

29. DJEeKTPOIUIMTKA,;



30.

Ha60p I[GMOHCTpaI_II/IOHHHﬁ 10 MCXaHUYCCKHUM SABJICHUSAM,

31. HabGop AeMOHCTpaIMOHHBIN M0 JUHAMHUKE BpaIaTEIbHOTO JIBIKCHUS,
32. HaGop neMOHCTpallMOHHBIN IO MEXaHUYECKUM KOJICOaAHUSIM;

33. Halop aeMOHCTpallMOHHBIN BOJHOBBIX SIBICHUI;

34. Benepko Apxumena;

35. Masgarunk Makcseia;

36. Habop Ten paBHOTrO 00BEMa;

37. Habop Ten paBHOM MacCHhI;

38. IIpubop mns nemMoHcTpaIuu aTMOChEPHOTO TaBIICHNUS;

39. IIpu3ma, HAaKJIOHSIOMIASCS C OTBECOM;

40.  Ppryar 7eMOHCTpPalMOHHBIN;

41. Cocyasl cooOIIaronuecs;

42. CrakaH OTJIMBHOW J€MOHCTPAIMOHHBIH;

43. Tpy6ka HproToHa;

44. ap Iackans;

45. Habop [e€MOHCTpallMOHHBIA MO MOJEKYISIPHOW (U3HKE U TEIUIOBBIM
SIBJICHHSIM;

46. Habop neMOHCTpaIMOHHBIN MO TA30BBIM 3aKOHAM;

47. Habop xanmuiisipos;

48. TpyOka st AEMOHCTpAIMU KOHBEKITUHU B )KUIKOCTH;

49. [unuHAPHI CBUHIIOBBIE CO CTPYTOM;

50. IMlap c xoabIOM;

51. BEBICOKOBOJLTHBIM UCTOYHUK;

52. T'enepartop Ban-nme-I'paada;

53. Jlozumertp;

54. KaMepToHbI Ha pe30HAHCHBIX SIIUKAX;

55.  Komrmekt mpuOOpoB W MPUHAIICKHOCTEH NI JEMOHCTPAIIMA CBOWCTB

QJICKTPOMAIHUTHBIX BOJIH,

56. Kowmmuexkt mnpubGopoB A U3yYEeHUS MNPHUHLMIIOB paguonpuemMa U
paaronepenaun;

57.  KoMIUIeKT MpoBOIOB;

58. Maruaut n1yroo0pasHblii;

59.  MarHut nojiocoBO# A€MOHCTPAIMOHHBI;

60. Mammuna snekTpodopHas;

61. MasTHUK dIEKTPOCTATHUCCKUI;

62. HaGop no u3y4eHnto MarHUTHOTO MOJIsl 3eMJIH;

63. HabGop aeMOHCTpalMOHHBIN 10 MATHUTHOMY TIOJIFO KOJIBLIEBBIX TOKOB;
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64.
65.
66.
67.
68.
69.
70.
71,
72,
73.
74,
75.
76.
77,
78.
79.
80.
81.
82.
83.
84.
85.
86.

Habop nemMoHCTpallMOHHBIN 10 MOJIYIPOBOJHUKAM;
Habop neMoHCTpallMOHHBIN 110 TOCTOSHHOMY TOKY;
Habop neMOHCTpallMOHHBIN 10 AIEKTPHUUECKOMY TOKY B BaKyyME;
Habop neMoHCTpallMOHHBIN 110 3JIEKTPOAMHAMUKE;
Habop /u1st ieMOHCTpaliii MarHUTHBIX MOJIEH;

Habop mu1st teMOHCTpaliy 3JeKTPUYECKUX TOJIEH;
Tpanchopmarop yueOHBIH;

[Tanouka cTexkyisiHHAS;

[Tayrouka >00HUTOBAS;

[Ipu6Gop JleHnua;

CTpenku MarHUTHBIE HA IITATHBAX;

CyJiTaH 3J1eKTpOCTaTUUECKUI;

I TaTUBBI H30AUPYIOIINE;

DJEeKTpOMarHuT pa3oopHbIN;

Habop 1eMoHCTpaIMOHHBIH 110 T€OMETPUUECKON ONTHUKE;
Habop neMoHCTpallMOHHBIN 110 BOJTHOBOW ONTHKE;
CreKkTpocKoIl AByXTpYOHBIN;

Habop cnekrpaibHbIX TpPyOOK C ICTOUHUKOM MTUTAHUS;
YcranoBka st uzydeHus: Gotodrpdexra;

Habop nemoHCcTpanmoHHbIN 1o nmoctossHHOM [l1anka;
KoMmmuiekT HarisiiHbIX TOCOOMI JIsl TOCTOSIHHOTO MCTIOIb30BaHMS;
Kowmrnekt noptperoB aiis ohopmiieHUusI KaOMHETa;
KoMIuIeKT 1eMOHCTpaIlMOHHBIX YU4eOHBIX TAOIHII.

3.2. Nudopmarmonroe obecrieueHrne 00ydeHUs

OCHOBHBIE VYEeOHBIE U3IAHUS

. Kamamaukos, H. Il. ®usuka : y4yeOHWK W TPAKTUKYM JUISI CPETHETO

npodeccuonansuoro odpazosanus / H. I1. Kanamnaukos, C. E. MypaBbeB. —
2-¢ u3M., nepepad. u nomn. — Mocksa : U3gatensctBo FOpaiit, 2023. — 496

c. — (IIpodeccuonanbaoe obpazoanue). — ISBN 978-5-534-16205-9. —
TekcT : anexTpoHHbIi // O6pazoBarenbHas mwiatdopma FOpait [caift].

. Ponuonos, B. H. ®u3uka nis koyutemxel : yaeoOHoe mocoOue it CpeTHero

npodeccruoHanbHoro oo6paszoanuss / B. H. PoamonoB. — Mockga
M3parensctBo  IOpaiit, 2023. — 202 c¢. — (IIpodeccnonanpHoe
obOpazoBanue). — ISBN 978-5-534-10835-4. — TekcT : 3IeKTPOHHBINA //

O6pa3zoBarenbHas atdopma KOpait [caiiT]

23



3. Aimnsennon, A. E.
npodeccuonansHoro obpasoBanus / A. E. Aiizennion. — Mocksa
M3patensctBo  FOpaiit, 2023. 380 c. (ITpodeccronansHOE
obopazoBanue). — ISBN 978-5-534-18089-3. — Tekcr :
Oo6pazoBatenbHas miatdopma FOpaiit [caiir]

®uzuka : y4eOHHK W TPAKTUKYM JJisi CpPEIHEro

AJIEKTPOHHBIN //

https://e.lanbook.com/book/408686?category=44396

4. KOHTpOJIb U OLIEHKA PE3YJIbTATOB OCBOCHUS JUCLUIUIVHBI.

KOHTpOJIb U OlLIEHKa PacKpbIBAIOTCS YEPE3 YCBOEHHBIE 3HAHUSA U MPUOOPETEHHBIE
00y4aroIuMucs HanpaBJieHHblE Ha (QOpMHUpOBaHUE OOIUX U
npodecCHOHANBHBIX KoMIeTeHIMH. KoMneTeHu 1oKHbl ObITh COOTHECEHBI C
OpeIMETHBIMU pe3yibTaraMu. [IJiss KOHTpOJIE M OLIEHKH PE3YyJbTaTOB OO0yuYeHUs

IIpCIiogaBaTCjib BI)I6I/IpaeT (bOpMI)I U MCTOJAbBI C YYCTOM HpO(i)eCCI/IOHaJII/I?:aIII/II/I

YMEHUS,

O6y‘I€HI/I$I 110 ImporpaMmce JUCHHITIINHBI.

Kon n HamMeHOBaHHE

(hopMHUPYEMBIX KOMIIETESHIIHM

Pa3znen/Tema

TwrI OIlEHOYHBIX
MEPOTIPUATUAN

OK 01. Boeibuparb crocoObl

pereHus
npodhecCUOHAIBHOM
NesATETbHOCTH
MPUMEHUTETHHO

Pa3INYHbIM KOHTCKCTAM

3aJa4

Pasnen 1. Temer 1.1., 1.2, 1.3
Paznen 2. Temsr 2.1., 2.2., 2.3.
Paznen 3. Temsr 3.1., 3.2., 3.3.,
3.4., 3.5.

Paznen 4. Temn1 4.1., 4.2.

Paznen 5. Temsr 5.1., 5.2., 5.3.
Paznen 6. Temsul 6.1., 6.2.

- YCTHBIN OIpPOC;
(bpoHTaTBHBIHI
OTIpoC;

OIICHKa
KOHTPOJIbHBIX PadoT;
HaOJI0IeHIE 34

XOJIOM  BBITIOJTHEHUS]

1a060paTOPHBIX

pabor;

OIICHKA BBITTOJIHEHUS]

1a00paTOPHBIX

paoor;

OIICHKa
MPAKTUIECKUX PadoT
(petenus
KaueCTBEHHBIX,
pacyYeTHBIX,

npogecCuoHaIbHO

24


https://e.lanbook.com/book/408686?category=44396

OPUCHTHPOBAHHBIX

3a7a4);

OIICHKAa TECTOBBIX
3aJaHMM;
HaOJII0IEHIE 34|

XOJIOM BBITTOJTHEHHS
WH]IMBUTy AJIbHBIX
MIPOEKTOB M OILICHKA
BBIIIOJIHECHHBIX
MIPOEKTOB;
BBHITIOJTHCHHE
AK3aMEHAIIMOHHBIX
3a7JaHui
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