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1. O0mas xapakTepucTHKa pado4yeid mNporpamMmbl 001HIe00pa30BaTEIbLHOM
aucauIInHbI «ODU3UKA»

1.1. TIIporpamma pa3pabotana Ha ocHoBe TpeOoBauuii ®I'OC CIIO B COOTBETCTBHH C
[TpumepHoii paboueit mporpamMmoii 001eoopa3oBaTeIbHON AUCTTUTUTHBI «DU3ukay s
npodeccroHanbHBIX 00pa30BaTeNIbHBIX OpraHu3aluii, pa3padOTaHHON U YTBEPKIAEHHON
OI'bOY IO UPIIO.

1.2. llenu v nnaHupyeMble pe3yJIbTaTbl OCBOCHUSI TUCHUTLITUHBI:

1.2.1. Lenu AMCUMIIIAHBI:

ConeprkaHue mporpammbl 0011e00pa3zoBaTeIbHON TUCHUIITUHBI DU3MKa HAIIPaBICHO Ha
JOCTUKEHHE CIETYIOIMX 1IeJIeH:

e (opmupoBaHHe y 00yHaAONINXCSl YBEPEHHOCTH B IIEHHOCTH 00pa30BaHMsl, 3HAYUMOCTH
¢u3nyecKux 3HAHUN HJIT COBPEMEHHOTO KBAIH(DHUIIMPOBAHHOTO CIEIUATNCTA TIPH
OCYIIIECTBJIEHUH €T0 NMPOPECCUOHANBHOM 1€ATEIbHOCTH;

e OBJaJCHHE CHEUU(PUUECKOW CHCTEMOW (PUBMYECKUX MOHATHIA, TEPMUHOJOTHEN U
CHUMBOJIUKOM;

® OCBOEHHE OCHOBHBIX (PM3NYECKUX TEOPUI, 3aKOHOB, 3aKOHOMEPHOCTE;

® OBJIAJICHHEC OCHOBHBIMH METOJaMH HAYYHOTO MO3HAHUS MPHUPOBI, UCTIOIb3YEMbIMU B
busuke (HaOMONEHUE, OMUCAHWE, U3MEPEHUE, BBIIBMKEHHUE THIOTE3, MPOBEICHUE
AKCIIEPUMEHTA);

® OBJAJICHHE YMEHUAMH 00pa0aThIBaTh JAHHBIC IKCIIEPUMEHTA, OOBICHSTH MOJTYyYEHHBIC
pe3yiabTaThl, YCTaHABJIMBATh 3aBUCHMOCTH MEXAY (U3MYECKUMU BEIUYMHAMHU B
HA0JIF0IaEMOM SIBJICHUH, JIEJIATh BHIBO/IBI,

¢ (opMHUPOBaHNE YMEHHSI pelIaTh (PU3HUECKUE 3aJauH Pa3HbIX YPOBHEH CIIOKHOCTH;

® pa3BUTHE T[O3HABATEIbHBIX HWHTEPECOB, HMHTEIUIEKTYaJIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEHN B TMpolecce MPUOOPETEHUs 3HAHUM C HMCIOJIb30BAHHEM Pa3IMUHBIX
HMCTOYHUKOB WH(OPMAITUN U COBPEMEHHBIX WH(DOPMAITMOHHBIX TEXHOJOTUN; YMEHUN
dbopMmynpoBaTh M OOOCHOBBIBaTH COOCTBEHHYIO TO3WIIMIO TIO OTHOIICHUIO K
dusnueckoii nHGOpMaIUH, TOTyIaeMON U3 PA3HBIX HCTOYHUKOB;

® BOCTHTAaHHE YyBCTBA TOPAOCTH 32 POCCHMCKYIO (PH3UIECKYIO HAYKY.

OcBoenue kypca O/l «®@uznka» npearnojgaraetT peueHue cieIyonmx 3a1au:

e mpuoOpeTeHue 3HaHUH 0 PyHIaMEHTATBHBIX (PU3NYECKUX 3aKOHAX, JISKAIIUX B OCHOBE
COBPEMEHHOM (PU3NYECKOW KApTUHBI MUpPA, MPUHIUINOB JEHCTBHUS TEXHUYECKHUX
YCTPOWCTB W TPOU3BOJCTBEHHBIX MPOIECCOB, O HAWOOJIEE BaXXHBIX OTKPHITUSIX B
o0nacTu (U3MKHM, OKA3aBIIMX ONPENENSAIONIee BIUSHUE HA pPa3BUTUE TEXHUKU U
TE€XHOJIOTUH;

e MoHMMaHWE (U3WYECKOW CYIIHOCTH SIBJICHHWM, TMPOSBISIONMIUXCS B  paMKax
MIPOU3BOICTBEHHOM JIEATETLHOCTH;

® OCBOEHHE CIIOCOOOB UCIOIB30BaHUS (PU3UUECKUX 3HAHUM JJIs1 pEIICHUS MPAKTUYECKUX

141 HpO(i)ﬁCCI/IOHaHBHBIX 3ajJa4, OOBSCHECHUS SIBIICHHUM IMpHUPOJALI, IPOU3BOJACTBCHHBIX U
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TEXHOJIOTUYECKUX TMPOIECCOB, MPUHIIUIIOB JEUCTBUS TEXHUYECKUX MNPUOOPOB H
YCTPOMCTB, oOecreueHus: 6€30MacHOCTH MPOU3BOJICTBA U OXPaHbl IPUPO/IBI;

e (GopMUpOBaHME YMEHMI pemaTh Y4YeOHO-TIpaKTHUUYECKUEe 3aJaud  (PU3HUECKOTO
COJIepKaHUs ¢ yUETOM MpodhecCUOHANTBHON HATPaBIEHHOCTH;

e IpUOOpPETEHUE ONBITA MTO3HAHUS U CAMOINO3HAHUS; YMEHUW CTAaBUTh 3aJ]a4Ml U peliaTh
po0sieMbl ¢ y4€ToM podeccroHaIbHON HAPaBIEHHOCTH;

e (opMHUpOBaHME YMEHHUI HCKaTh, aHAIM3UPOBaTh U 0OpabaThiBaTh (UIHUYECKYIO
uHpopMaIrio ¢ ya€ToM MpoecCHOHATEHON HANIPABICHHOCTH;

® [IOATOTOBKAa OOYYAIOIIUXCS K YCIEIIHOMY OCBOCHHIO JUCIMIUIMH U MOJYJIeH
npodeccHoHaIbHOTO IUKIIA: (OPMUPOBAHUE Y HUX YMEHUU U OIbITa JACSITEIbHOCTH,
XapaKkTepHbIX s mpodeccuil / JTOMKHOCTEM CHyKallluX MWW CHEIUATIbHOCTEH,
MOJIy4aeMbIX B IPO(EeCCHOHATBLHBIX 00pa30BaTEIbHBIX OPTaHU3AIUSX;

® OJArOTOBKAa K (POPMUPOBAHMIO OOIIMX KOMIIETEHIMH OyayIIero CcreuuaiucTa:
caM0o00pa30BaHUs, KOMMYHHKAIIUH, COTPYJAHHYCCTBA, TMPUHATHS pEIICHUH B
CTaHIAPTHOW W HECTaHJAPTHOM CHUTyalusX, MPOEKTUPOBAHUS, MPOBEICHUS
¢uznyeckux u3MepeHui, 3pPEeKTUBHOTO U OE30MaCHOTO HCIOIb30BaAHUS PAa3INYHBIX
TEXHUYECKUX YCTPOMCTB, COOJIIOJICHUS] TPaBWJI OXpaHbl Tpyda IMpu padoTe ¢
busznueckumMu mprudopamMu U 000PyT0BAHUEM.

OcoGenHocTh (OPMUPOBAHUS COBOKYITHOCTH 3a7a4 M3Y4YeHUS (QU3MKHU ISl CHUCTEMBI

CpenHero Mpo(ecCHOHATIBHOIO 00pa30oBaHUsA 3aKJIIOYAaeTcsl B HEOOXOAMMOCTHU

peanmzanui  MPOQECCHOHANBHON  HANpaBIEHHOCTM  pellaeMbIX  3adad, yuéTa

0CcOOEHHOCTEN cepbl ACSITENBHOCTH Oy IyIIMX CHEUATUCTOB.

B pesynbpTaTe 0cBOCHUS TUCIUTIITUHBI 00YUYaIOMIUNACS TOJKEH 3HATh:

® CMBICT TIOHATUH: (U3MUECKOe SBICHHE, THUIOTE3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aMMOJICHCTBHE, DJIEKTPOMAarHUTHOE TIOJie, BOJHA, (DOTOH, aToM, aTOMHOE SApPO,
MOHHU3UPYIOUINE U3TyICHHUS;

® CMbICT (PU3NYECKUX BEITUYMH: CKOPOCTh, YCKOPEHHE, Macca, Cuja, UMITYJIbC, paboTa,
MEeXaHWYeCcKas DHEpPrusi, BHYTPEHHSS DHEpPrusi, aOCOJIIOTHAs TeMIlepaTypa, CpeaHsis
KHHETHYECKasi JHEPTUsl YaCTHUIl BEIECTBA, KOJWUYECTBO TETUIOTHI, SJIEMEHTAPHBIM
BJIEKTPUYECKUU 3aps;

® CMBICT (DU3UYECKUX 3aKOHOB KJIACCHYECKOM MEXaHWKH, BCEMHPHOTO TSITOTCHUS,
COXPAaHEHHUs DHEPTruu, HUMIYJbCAa W JJICKTPUUYECKOTO 3apsiaa, TEPMOIWHAMUKH,
ANEKTPOMATrHUTHON MHAYKINH, PoTodddexTa;

® BKJAJ POCCUUCKHX W 3apyOeKHBIX YUYCHBIX, OKA3aBIIUX HaWOOJbIIee BIUSHUE Ha
pa3BUTHE (PUBHKU;

B pe3ynbpTaTe 0CBOCHUS TUCHUILIUHBI 00YYaIOIUNACS TOJKEH YMETh:

® IIPOBOJUTH HAOIIOACHUS, INIAHUPOBATH U BHITIOIHATH YKCIIEPUMEHTHI,

® BBIJBUTaTh TMIIOTE3bl U CTPOUTH MOJIENH,

® I[PUMEHSATh MOJYUYEHHbIE 3HaHUS MO (u3uKe i1 OOBSCHEHUS Pa3HOOOPA3ZHBIX
(bU3UYECKUX SBJICHUN U CBOMCTB BEILIECTB,;



® TIPAKTHUUYECKU MCIOJIB30BaTh (PU3MUECKUE 3HAHUS;

® OIICHHUBAThH JOCTOBEPHOCTh €CTECTBEHHOHAYYHON HH(POPMAIIHH;

® UCIIOJIb30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHHUS JIJISl PELICHUs] IPAKTUYECKUX 3a7a4
MOBCEAHEBHOM  KM3HM, oOecreueHus O0e30MacHOCTH  COOCTBEHHOM  KU3HH,
PAlMOHAIIBHOTO MPUPOAONOJIb30BAHUS U OXPaHbl OKPYKAOUIEN CPEIBI.

® OMUCHIBATh M OOBSCHATH (PU3UYECKHE SIBICHUA W CBOICTBA TEN: CBOWCTBAa Tra3oB,
KUAKOCTEHM W TBEPABIX TEJ; 3JIEKTPOMAarHUTHYIO HWHIYKIHWIO, PpPaclpOCTPaHEHUE
AJIEKTPOMATHUTHBIX BOJIH; BOJIHOBBIE CBOIMCTBA CBETA; U3JIyYEHHUE U MOTJIOLIEHUE CBETA
aToMoM; GpoToddhdeKT;

® OTJINYaTh TMIOTE3bl OT HAYYHBIX TEOPHUIL;

e JIeNaTh BHIBOJbI HA OCHOBE IKCIIEPUMEHTAIbHBIX JAHHBIX;

® IIPUBOJUTH HMPUMEPHI, OKA3bIBAIOLINE, YTO: HAOIIOACHUS U 3KCIEPUMEHT SIBIISIOTCS
OCHOBOW [UUISl BBIABMIKEHUS TMIIOTE3 U TEOPHUM, MO3BOJISIOT MPOBEPUTH WCTUHHOCTH
TEOPETUUECKUX BBIBOJOB; (U3MUYECKass TEOpHUsl JaeT BO3MOXKHOCTb OOBSICHATH
U3BECTHBIE SIBJIICHUSI IPUPOJIbI U HAay4HbIE (PAKThI, IPEJICKA3bIBATh €I HEU3BECTHbHIE
SIBJICHUS,

® IIPUBOJUTH MPUMEPHI MPAKTUUECKOTO MCIIOJIb30BAHUS (PU3MUECKUX 3HAHUM: 3aKOHOB
MEXaHUKH, TEPMOJUHAMHUKU U DJIEKTPOJUHAMUKHU B HHEPreTHKE; Pa3IMUHBIX BHJIOB
ANIEKTPOMATHUTHBIX M3IYYEHUN I Pa3BUTHS paguo M TEICKOMMYHHUKALWM,
KBaHTOBOW (DU3UKH B CO3/IaHUU SJIEPHOM SHEPTETUKH, JIa3EPOB;

e BOCIPUHUMATh W HA OCHOBE IIOJYYEHHBIX 3HAHMM CAMOCTOSITEIBHO OLEHUBAThH
uHpopmanuio, coaepxailyocs B coobmenusx CMMU, WurtepHere, Hay4yHO-
MOMYJIAPHBIX CTAThHAX.

® IIPUMEHATH MOJIyUYECHHbIE 3HAHUS ISl pelIeHns (PU3NUECKUX 3ajay;

e OmpeensaTh XxapakTep puznueckoro mpoiiecca no rpaduxy, Tadbauiie, popmyJie;

U3MEPATH psAll PU3MUECKUX BEJIMYUH, IPEJICTABIISAA PE3YIbTaThl U3MEPEHUM C YUETOM UX

IIOIPEITHOCTEH.

@u3nKa UrpaeT KIOYEBYIO pOJb B CHEUUAIBHOCTUA MPUKIAIHONW T'€0JIe3UH, TaK KaK
MHOTHE 3a/1a9M 3TOW 00JaCTH CBS3aHBl ¢ U3MEPEHUSIMH B IPOCTPAHCTBE U BPEMEHH, a
TAaKK€ C WCIOJb30BaHUEM (PU3WYECKUX SBICHUN HJIs TIOMYyYEeHHUS] HEOOXOIMMOM
nHpopmaruu. BoT HekoTOpbhle acmeKThl, riae (Gu3uKa MPUMCHICTCS B MPHKJIIATHON
re0JIE3UN:

1. I'eonesudeckas actpoHomus: OnpeneneHre MoJokKeHUsT 00bEKTOB Ha MOBEPXHOCTHU
3eMiau WM B KocMoce TpeOyeT MCHOJIb30BaHMS METOJ0B acTpOHOMMH. ['eomes3us
UCIIOJB3YEeT aCTPOHOMUYECKHE HAOMIOACHUS JJIS ONMPEACIICHUS KOOPJIUHAT TOYEK Ha
3emiie oTHOCUTENRHO 3Be3/1 U CoiHila. Harpumep, MeTO1 aCTPOHOMHUM, U3BECTHBIN KaK
TEJIMOLIEHTPUYECKOE OMPEACICHUE, UCIOIb3YeTCsl JJIsl  ONPENENICHUs]  JOJTOTHI.
2. @otomeTpusi U cBeTou3ayueHHe: DOTOMETPUUECKUE METOJIbl MCIOJB3YIOTCSA IS

I/IBMCPCHI/IH OCBCHICHHOCTHU U SAPKOCTHU PA3JINYHBIX HOBCpXHOCTGI\/’I. 9TO BAaXHO JIi
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OLICHKM Ka4yecTBa BHU3yaJM3allud MECTHOCTH, IIOCTPOEHHUs KapT M aHaluu3a
reorpauyecKkux JAHHBIX.
3. CnyrtnukoBble HauranuoHubele cucteMbl (GPS): CoBpemeHHBIE CIYTHUKOBBIC
cuctembl, Takue kak GPS, ocHoBaHbl Ha 3akOoHax (U3MKHU, BKIIOYAs TEOPHUIO
OTHOCUTEJIBHOCTH M MEXaHUKY JBWXKEHHUs Tell. [loHMMaHHMe 3THX 3aKOHOB IOMOTaeT
MHTEPIPETUPOBATH CUTHAJIBI OT CIYyTHUKOB U TOYHO ONPEIEIATh MMOJ0KEHHE OOBEKTOB
Ha 3emie.
4. JIazepHble TaIbHOMEPBI U CKaHephl: JIazepHbIe TEXHOJIOTUN HIMPOKO HUCIIONIb3YKOTCS B
reo/Ie3NYECKON TMPAKTUKE JJIsi W3MEPEHUM pacCTOSIHMM M NpopuiIed MECTHOCTH.
[TpuHLIMIIBI pabOTHI JIa3epa OCHOBAaHbI HA (PU3NUECKUX SBJICHUSIX, TAKUX KaK OTPaKEHUE
CBETa U uHTEep(pepeHIus.
5. MarauTHble NOJIA U TpaBUTauysA: MarauTHoe nosie 3eMJIM U TPAaBUTALMOHHOE I10JIE
BIIMSAIOT HAa pPabOTy MHOTMX T€0JI€3UYECKUX HMHCTPYMEHTOB. 3HAHUE I3THX MOJIEH
MIOMOTaeT YYEeCTh HCKOKEHUS W OWMOKM TpU MPOBEACHUU  HU3MEPEHHI.
6. I'unponorus u runporpadus: BonHble 00OBEKTHI, TaKHE KaK PEKH, 03€pa U Mops,
UTPAlOT BAXXHYKO POJb B TI'EOAEC3UYECKOM HccaenaoBaHuu. [loHATHe ruaposoruud u
TUAPOJAVMHAMUKH, BKJIFOUAIOIIEE 3aKOHBI TEUCHHUS JKUJIKOCTEN U B3aMMOJIEHCTBHE BOJIBI C
IPYHTOM, TMOMOTaeT B MOJEIMPOBAHUM OEPEroBBIX JMHUNH M MPOTHO3UPOBAHUU
M3MEHEHU I YPOBHS BOJIBI.
7. ®dusnyeckue CBOWCTBA MOYBBI M TOpHBIX nopol: ['eodusnueckue uccienoBaHUsA
BKJIFOYAIOT M3Y4Y€HHE CBOMCTB MOYBBI M TOPHBIX MOPOJ, TAKUX KaK IIOTHOCTD,
yHOpPYrocTh, 3JIEKTPONPOBOJHOCTh M MAarHeTu3sM. OJTO MOMOTraeT B BBIOOpE MeCT s
CTPOUTENIbCTBA, OLIEHKE PUCKOB  3eMIIeTpsiceHMM u  nedopManuii  MOYBHI
8. MukporpaBumeTpusi: MeToabpl MUKPOIPAaBUMETPUH UCIIOJIB3YIOTCS ISl ONPEAEICHUS
U3MEHEHUN CUJIbl TSDKECTH Ha HEeOONbIIMX ydacTkax 3emiid. OHM OCHOBaHbl Ha
NpUHIUIAX (PU3UKU U MOTYT MCIIOJIb30BATHCS JIsl TOMCKA MOA3EMHBIX CTPYKTYP, TAKHX
KaK 1aXThl u pe3epByapsl.
9. VbTpa3ByKOBbIE M CEMCMUUECKUE UCCIEIOBaHUA: Y IbTPa3BYKOBbIEC U CECMUYECKHE
BOJIHBI MCTIOJIB3YIOTCS JIJISl M3yUYEHUSI BHYTPEHHEN CTPYKTYPbI MOYBBI U TOPHBIX MOPO/I.
Wx pacmpocTpaHeHre U TOTJIOUICHHE 3aBUCAT OT (PU3MUECKUX CBOICTB CpeJbl, YTO
MO3BOJIAET MOJYYUTh MHPOPMAIIMIO O COCTaBE U CTPYKTYpE HCCIEAyEeMBIX OOpa3IioB.
Takum oOpa3om, 3HaHHE PU3NUECKUX 3aKOHOB W MPUHITUIIOB UMEET OOJIBIIIOE 3HAUCHUE
JUTSI CIELIMAIMCTOB B 00J1aCTH MPUKIAJIHON I€0/1€3UH, MO3BOJISIE UM TPOBOJUTH TOYHbBIE
U HaJIeKHbIE U3MEpPEHHUs, aHAIU3UPOBATH JAHHBIE M PEIIATh CIOXKHbIE WHXKEHEPHBIE
3a/1a4u.



1.2.2. Ilnanupyemsble pe3yabTaThl OCBOEHUS 0011e00pa3oBarenbHoN qucHuIuinHbl B cooTBeTCTBUN ¢ @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 yactu Tpy10BOro BoCcuTaHUS:

- 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  (OpPMYyIMpOBATH |
aKTyaJIM3uPoOBaTh MpoOJIeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK
WIH OCHOBaHMS JUTSI CpaBHEHUS,

knaccudukanuu u 00001IeHNS;

I[I/ICHI/IHJ'II/IHapHBIC

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

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;, MOHUMAaHHUE (PU3NUECKOMN

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

MPaKTUYECKON JICSITCIIBHOCTH YeJIOBEeKa U
JanbHEHIIeM HAyYHO-TEXHUYECKOM
pa3BUTHH, poiin GU3UKKA B (HOPMHUPOBAHUU
Kpyro3opa u (yHKIHOHAIBHOW TPaAaMOTHOCTH
YeJIOBEKa JIUIS PEIICHHSI MPAKTHYEeCKUX 3a/1a4;
- 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 3dKOHOMCPHOCTHU U IIPOTUBOPCUUA
B paCcCMaTpUBACMBbIX SABJICHUAX

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

- pPa3BHBATb KPCAaTHBHOC MBIINIJICHHUC IIpU
PCUICHUHN JKU3HCHHBIX HpO6J'IeM

0) 6a30BBIC HCCIIEIOBATEILCKHE 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 PELLICHUS;

- 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 OCHOBOTIOJIATAIOIIIUMU
aCTPOHOMUYECKUMH MOHSATHUSMH,
MO3BOJISIONIMMHU XapaKTePU30BaTh MPOIIECCHI,
B 3BE3JHBIX
cpene;

JABHXXCHHC HeOECHBIX TCJ, OBOJIIOUIO 3BC31 U

MPOMCXOJAIINE Ha 3BE3aX,
CUCTEMAX, B MEXKTAUIAKTUYECKOU
Bcenennoi;

- BIIQJIETh 3aKOHOMEPHOCTSMH, 3aKOHAMU H
TEOPHUSIMHU (3aKOH BCEMUPHOTO TATOTeHMUS, |, 11
n III 3axkonbl HproToHa, 3aK0H cOXpaHEHUS
MEXAHUYECKON SHEPrUM, 3aKOH COXPAHCHUS
MMIYJIbCA, NPUHLMI CYNEPHO3UIUU CUJI,
MPUHIMIT PABHONPABHOCTU HWHEPIUAJIBHBIX
CHUCTEM OTCYETA; MOJIEKYJISIPHO-
KUHETUYECKYI0 TEOPUIO CTPOEHHUs BELIECTBA,
TIEPBBIN

3aKOH COXpaHCHUA

ra3oBbIC 3aKOHBI, 3aKOH

TEPMOAMHAMUKHU,



- yMETh MEPEHOCUTD 3HAHUS B
MO3HABATENBHYIO M TMPAKTUYECKYIO O0JacTH
KU3ZHEIEATEIbHOCTH;

- YMEThb MHTEIPUPOBATH 3HAHUSI U3 Pa3HbBIX
peIMETHBIX 001acTei;
- BBIIABUTaTb HOBBIE HJEH, IMpeajaraTh
OpUTMHAJIBHBIE TTOJXO0/Ibl U PELICHUS;

- CIIOCOOHOCTh HMX HUCIOJB30BaHUS 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
IPSAMOJIMHEMHOIO PacIpOCTPAHEHUsI CBETA,
3aKOH OTPAKEHUS CBETA, 3aKOH IPEIOMIICHUS
CBETA; 3aKOH COXPAHEHUs HHEPrUM, 3aKOH
COXpaHEHUs HMMIIYJIbCa, 3aKOH COXPAHEHMS
IEKTPUYECKOrO 3apsAJa, 3aKOH COXPaHEHUS

MaccoOBOTO YHCIA, MOCTyJlaTel bopa, 3akoH

PaIMOAKTUBHOIO  paclazaa);  YBEPEHHOE
HCIIOJIb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEM
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  BRIOMpaTh (PUBWYECKYIO MOJIEIIb,

BBIZICSTh  (U3WUECKHE  BEIUYUHBI U
bopMyIIBl, HEOOXOAUMBIC I €€ pelIcHus,
MIPOBOJIUTH PACUETHI U OIICHUBATH PEATBHOCTh
MOJTy9E€HHOTO

BCJIIMYUHBI,

3HAYEHUS buznueckon
peniaTh KaueCTBEHHbIC 3aJayH,

BbICTpanBas JIOTHUYCCKHN HCIIPOTHUBOPCUUBYIO
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LENOYKY PACCyXKJICHUM C OmNopod Ha
U3YUYEHHBbIE 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 cozepxaHue

B T.4..

TEOpPETUYECKOE 00yUeHUE (JICKIUH ) 56
MpakTHIeCcKoe 00yueHne 68
mabopaTOpPHBIE 3aHATUS 44
[IpomexxyTouHas arrectanus (IK3aMeH) 12
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2.2. TeMaTH4eCKUM IJIaH U COJIEPKaHUE TUCHUIUIUHBI « DU3UKay

Haumenosaunue

Conepxanue yuyeOHOro Marepuania, JJabopaTopHble M MpaKTUYeCKUe padOThl, MHAMBUAYAJIbHBIM MPOEKT

O0beM

dusnka u MCTOIbI
HAY4YHOI'O IIO3HAHHA

pa3/iesioB U TeM (eciu mpexyCMOTPEHBI) 4acoB
1 2 3
Benenue. Conepxanue yaeOHOTO MaTepHana; 2MpakTuKa

dusuka — QpyHIaMeHTallbHas HayKa o mpupojie. EcTecTBeHHO-HayUHBIN METO/1 IO3HAHUS, €M0 BO3MOXHOCTH
U T'PAHULBI IPUMEHUMOCTH. DKCIEPHUMEHT M TEOpHs B IIPOLIECCE MO3HAHUSA NMPUPOAbl. MoaenupoBaHue
(pu3HUecKuX SBIECHUN U MpoueccoB. Poib 3KCIEpUMEHTa M TEOPUU B NIPOLIECCE MO3HAHUA HPUPOJBI.
@duznueckas BennuuHa. Pu3nyeckue 3aKoHbI. ['paHUIBI MPUMEHUMOCTH (PU3UYECKHX 3aKOHOB M TEOPHIA.
[Tpunuun coorBercTBUsA. [loHATHE O Pu3MUeckor kapTuHE Mupa. [lorpemHocTu u3MepeHuil pU3nIecKux

(OCHOBBI TUHAMUKH

BEJINYMH.

Pasnen 1. Mexanunka 18

Tema 1.1 Conepsxanue yueOHOTO MaTepHuaa: 2

OcCHOBBI MexaHuveckoe ABM)KEHHE M ero BHIbl. MatepuanbHas Touka. CKalsipHble U BEKTOpPHbIE (DHU3UUYECKUE

KUHEMATHKN BeJIMYUHBL. OTHOCUTENBHOCTh MEXaHUUECKOTO NBMkeHUA. Crucrema orcyeTa. [I[pyHINI OTHOCUTENBHOCTH
["anunes. CnocoOsl onucanus aprxenus. Tpaektopus. [1yTe. [lepemenienue. PaBHoOMepHOE TPSIMOJIMHEWHOE
nerokeHue. CKopocTb. YpaBHEHHME JBHKEHHA. MrHOBEHHass M CpeOHSAA CKOPOCTH. Y CKOpEHHE.
IIpsAMOIMHEHOE JBUKEHHUE C IIOCTOSIHHBIM YCKOpPEHHEM. JIBMKEHHE C TIOCTOSIHHBIM YCKOpPEHHUEM
cBOOOAHOrO TmajeHus. PaBHOMEpHOE JBMKEHHE TOYKM 1O OKPYXKHOCTH, YIJIOBass CKOPOCTb.
[{enTpocTpeMuTenbHoOe yckopenue. Kunematuka abCcoaOTHO TBEPIOTO Tea

Tema 1.2 Conepxanue ydeOHOro Marepuarna; 4

OcHoBHas 3aagavya quHamuku. Cuna. Macca. 3akoHbl Mexanuku HeroToHa. Cunbl B ipupoge. Cuna TsKecTr
1 CHJIa BCEMUPHOTO TATOTEHUs. 3aKOH BCEMHUPHOTO TAroTeHus. IlepBas kocMudeckas CKOpocTh. JIBIKeHHe
IiaHeT ¥ ManbIx Tea CoJiHeyHOU cucTeMbl. Bec.

HesecomocTs. Cunbl ynpyroct. CHIIbI TpEHHS

Tema 1.3

Coneprxanue yueOHOro MaTrepuana:
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3aKOHBI
COXpaHCHUS
MEXAHUKE

NMnynbsc Tena. MMimynsC cuibl. 3aKOH COXpaHEHHUs HMMITyJbca. PeakTuBHOE IBH)KEHHME. MexaHuuecKas
BpaboTra u MomHocTh. Kunetnueckas sHeprus. [loTeHumanpHas sHEprusi. 3aKOH COXPaHEHUS] MEXaHUYECKOU
sHeprud. Pabora cunbl TspKecTM W cuiibl ynpyroctd. KoHcepBatuBHble cuiibl. [IprMeHEHME 3aKOHOB
coxpaHeHus. Vcrnonp3oBaHue 3aKOHOB MEXaHUKHU JJIs1 OOBSICHEHUS ABM)KCHUS HEOECHBIX TeJl U JUISI Pa3BUTHUS
KOCMHUYECKHUX UCCIIETOBAHNM,

rpaHuIbl IPUMEHUMOCTH KJIacCHYECKOM MexaHuku. [IpakTnueckoe nmpuMeHeHue (pU3MUecKUX 3HaHWM B
[IOBCEITHEBHOM KU3HHU [l UCIIOJIb30BAHUS IIPOCTHIX MEXaHU3MOB, HHCTPYMEHTOB, TPAHCIIOPTHBIX CPEICTB

JlaGopaTopHbIe 3aHATHSA:
JlaGoparopHas padota Nel: «CoxpaHeHre MEXaHUYECKOW SHEPTUU MPHU ABUKEHHUU TeJla MOl JEHCTBUEM CHJT
TSHKECTH U YIIPYTOCTI.

- KMHETUYECKOMPKMIKUX W TBepAbIX Tell. Mpeambnpiii ra3. [laBnenue rtaza. OCHOBHOE YypaBHEHHE MOJICKYISIPHO-

Pemmenwne 3anay ¢ npodeccrnoHabHOM HAPaBICHHOCTHIO 10 pa3aeny «MexaHukay 8
Paznen 2. MonekynsipHast puzuka 1 TepMOAMHAMUKA 32
Tema 2.1 Conepsxanue yueOHOTO MaTepHuaa: 4
OcHOBBI OCHOBHBIC TIOJIOKCHUSI MOJIEKYISIPHO-KHHETHYECKOW Teopuu. Pa3Mepsl W Macca MOJEKYJd W aTOMOB.
MOJICKYJISIPHO bpoyHoBckoe nBrkeHne. CHITBI U SHEPTHS MEKMOJICKYJIIPHOTO B3anMoielcTBrst. CTpoeHne ra3000pa3HbIX,

TEOPUHU KMHETUYECKOM Teopuu Tra3oB. TemmepaTypa U €€ u3MepeHHe. AOCONIOTHBIM HyJIb TEMIEPATYPBHI.
TepmoauHamMuueckas mkana temneparypsl. Temmeparypa 3Be3n. CKOPOCTH ABMKEHUS MOJIEKYJI M UX
M3MepeHne. YpaBHEHHE COCTOSHHUS HleanbHOro rasza. M3ompoueccel u ux rpaduku. ['a3oBble 3aKOHBI.
MoutsipHas razoBas OCTOSIHHAs
Pemenue 3amau ¢ mpodeccruoHanbHON HAMPABICHHOCTHIO 4
JlaGopaTtopHbIe 3aHSITHS: 2
JlabopaTopHas padota Ne2 : «3ydyeHue oJHOTO U3 U30IPOLIECCOB)

Tema 2.2 Conepsxanue yaeOHOTO MaTepHuaa: 4

OCHOBBI BHyTpeHHss sHeprusi cuctembl. BHyTpeHHss sHeprusi uaeanpHoro rasza. Pabora m Temnota xkak (Gopmbl

TEPMOJMHAMMKHN  [mepefadyu SHepTruu. TernoeMKocTb. Y ielibHas TemI0eMKoCThb. KoanuecTBo TennoThl. Y paBHEHHE TEMIOBOTO
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Oamnanca. IlepBoe Hauamo TepMoaAMHAMUKH. AjauabaTHBIM Tmporiecc. Bropoe Hayano TepMOAMHAMUKH.
[Tpunun aefcTBUA TeraoBor MamuHbl. TernoBeie apurarenu. KIIJI terioBoro npuratens. Xoa0AuIbHbIE
MaiuHbl. OXpaHa IPUPOJIbI

Pemmenue 3anay ¢ npodeccrnoHalbHOM HAIPaBICHHOCTHIO 4
Tema 2.3 Conepxanre ydeOHOro Marepuara; 4
ArperaTHble Vcnapenue u koHaeHcauus. HacpleHHsli nap U ero cBoicTBa. AOCONIIOTHAs U OTHOCUTENIbHAS BIIAXKHOCTh
COCTOSIHUS Bo3ayxa. llpubopel nns ompeneneHuss BIAXHOCTU Bo3ayxa. Touka pocbl. Kumenue. 3aBHCHUMOCTH
BEILIECTBA UremIepaTypbl KUIEHUs OT aAaBieHusa. Kpurtudeckoe cocrtositHue BemiecTBa. lleperpersiidi map u ero
(bazoBble MCIIOJb30BAaHNE B TEXHUKE. XapaKTEPUCTHUKA JKUJIKOTO COCTOSHHS BeHlecTBa. I[IOBEpXHOCTHBIN cIOM
[1epEXO0bl PKUJKOCTH. DHEPIUs TIOBEPXHOCTHOTO ¢10s1. bivkanii nopsAanok. [loBepxHnocTHOe HaTskeHne. CMayuBaHUeE.

SIBIIEHMST HA TPAHUIE XUAKOCTH C TBEPABIM TeiaoM. KanmwispHble siBIICHUS. XapaKTEPUCTHKA TBEPIOTO
coctosiHus BemecTBa. Kpuctaimnuyeckue u amopdHbie Tena. Ynpyrue cBOMCTBa TBepbIX Tell. 3akoH ['yka.
MexaHnudeckue cBoicTBa TBepbIX Tell. [lnactuueckas (ocrarouynas) aedopmariusi. TennoBoe paciumpeHue
TBepABIX Ten U kujakoctedd. Koaddunment muHeitHoro pacmupenus. KoaddunueHt o0bEMHOTO
pacimupeHus. Y4eT pacipeHus B Texuuke. [InaBnenue. Y nenbHasa Terora miasieHus. Kpucramumsanusi.
[IpakTHYeCcKOe MPUMEHEHNE B MOBCEHEBHOM KU3HU (PU3HUECKUX 3HAHUN O CBOMCTBAaX ra3oB, KUIKOCTEH U
TBEPABIX TEJI

Pemenue 3amay ¢ nmpodeccruoHanbHOM HAIIPaBIEHHOCTHIO

JlaGopaTopHbIe 3aHATHS:

JlabopaTtopHas pabota Ne3: « OnpeneneHue BIaKHOCTA BO3yXa»

JlaGoparopHas padota Ned: « Onpenenenue kodgphuiieHTa TOBEPXHOCTHOTO HATSXKCHUS YKUIKOCTH
JlaGoparopHas pabota Ne5: «HaOmroneHue pocta KpUCTaIOB U3 PaCTBOPay

Paznen 3. DiexkTpoauHamMuKa

Tema 3.1
DIEeKTpUYECKOE
oJie

Coneprxanue yaeOHOTO MaTepHuaa:

DJIEKTPUUYECKUE 3apsi/ibl. DJIEMEHTAPHBIN 3JIEKTPUUECKUI 3apsal. 3aKOH COXpaHeHUs 3apsana. 3akoH KyioHa.

OJIEKTpUYECKas MOCTOSHHAA. JJeKTpuueckoe mnosie. HampsokeHHOCTh 3nexkTpudeckoro mnons. ITpuHiun

13




cyneprio3uniui noJjiel. [IpoBOJHUKM B SJIEKTPUYECKOM Toyie. JIMPJIEKTpUKU B DIIEKTPUUECKOM TOJIE.
[Tonsipuzanust AudaeKTpuKoB. PaboTa cuit anekTpocratudeckoro nofist. [lorennman. Pa3HoCTh NOTEHIMAIIOB.
CBsi3b MEXY HANPSKEHHOCTHIO U PA3HOCTHIO MOTEHIMAIOB AJIEKTPUUYECKOTO MOdS. DJIEKTPOEMKOCTD.
Enununel  anexktpoemkoctd. Konpencaropel. CoeauMHEHHWE KOHJEHCATOpPOB B Oarapero. ODHeprus
3ApSPKEHHOT0 KOHJEHCATOpa. DHEPIHs JIEKTpudecKoro noss. [[puMeHeHne KOHIeHCaTOpOB

ITOCTOAHHOI'O TOKa

Petenue 3aay ¢ npodeccuoHaNbHONM HAIIPaBIECHHOCTHIO 4

JlaGopaTopHbIe 3aHATHSA:

JlabopaTopHas pabota Ne6: « OnpeneneHue eKTPUIECKOM eMKOCTH KOHJIEHCATOPOB) 2
Tema 3.2 Conepxanue ydeOHOro Marepuana; 4
3aKOHBI YcnoBusi, HEOOXOaUMBIE 11 BO3HMKHOBEHHUS M TOJAJEpPKaHMS dJIEKTpuueckoro toka. Cuina Toka M

[JIOTHOCTh TOKa. 3akoH Oma s ydacTka Lenu. 3aBUCUMOCTH SJIEKTPUUYECKOTO COIMNPOTUBIICHHS OT
Marepuana, JJIMHbI W IUIOIIAJHA TOMEPEYHOr0 CEYEHUS MPOBOJHUKA. 3aBUCHUMOCTb 3JIEKTPUUYECKOTO
COTIPOTUBJICHUSI TMPOBOJAHUKOB OT TeMIeparypbl. TeMrepaTypHbiii KOI(PQPHUIMEHT CONPOTUBIICHHUS.
CBepXnpoBOAUMOCTh. PaboTa 1 MOIITHOCTH MTOCTOSTHHOTO TOKa. TeruioBoe aeicTBre Toka. 3aKoH JIKoymsa—
JleHnia. DneKTpoaABMXKYyIAs CHJIA UCTOYHHMKA TOKA. 3aKOH Oma JJId MOJHOM IENH. DJIEKTPUYECKUE LIEMH.
[TapaniensHOE M OCIEA0BATENBHOE COEAMHEHUE TPOBOHUKOB. 3akoHbl Kupxroda nis y3na. Coenunenue
MCTOYHHUKOB 3JIEKTPUYECKON SHEPrUU B OaTapero

Pemenue 3amau ¢ mpodeccroHaNbHONM HAITPaBICHHOCTHIO

JlaGopaTopHbIe 3aHATHS:

JlabopaTtopHas paborta Ne7: « Onpenenenue y1ea5HOTO COMPOTUBICHUS TTPOBOTHUKA»

JlaGoparopHas padota Ne8: « OnpeneneHue TepMUIecKoro KodGpuIueHTa COMPOTUBIICHUS METN
JlaGoparopHas padota Ne9: « Uzmepenue DJIC 1 BHYTPEHHETO COMMPOTUBIICHUS UCTOUHUKA TOKa»
JlaGopatopuas padbotra Nel(Q: « M3ydeHue 3aKOHOB MOCJIEIOBATEIHHOTO M MapaJUICILHOTO COSTUHECHUIM
[IPOBOJHUKOB)

JlabopaTtopHas padota Nel 1: « MccnenoBanre 3aBUCUMOCTH MOIITHOCTH JIAMITHI HAKATUBAHUS OT HATIPSHKCHUS

12

Ha €€ 3aKuMax»
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JlabopaTtopHas padborta Nel2: « Onpenenenuie KIII 35eKTporinTKm

Tema 3.3|Coneprxanue yueOHOro MaTepuana:
ODIEKTPUUECKUN TOKDJICKTPHUSCKAN TOK B METaJIaX, B JJICKTPOJIMTAX, razax, B BaKyyme. DJEKTPOJIM3. 3aKOH 3JIEKTPOJIN3a
B pasnmnuHbIxDapanes. DIEKTPOXUMHUUYECKUN SKBHUBAJICHT. Buabl ra3oBbIX pa3psgoB. TepMORIEKTPOHHAs 3MUCCHSL.
cpenax [1nazma. DneKTpudyecKuii TOK B MOTynpoBogHMKaX. COOCTBEHHAs U MpUMECHAs POBOJIUMOCTH. P-n mepexo.
[ IpuMeHeHre noJlynpoBOJHUKOB. [101yIpOBOIHUKOBBIE PUOOPHI
Pemenue 3aay ¢ npogeccuoHanbHOW HAIIPaBIEHHOCTHIO
JlaGopaTopHble 3aHATHSA:
JlabopaTtopHas pabota Nel3: «OnpeneneHue 3MeKTPOXUMUIECKOTO IKBUBAJICHTA MEJTN
Tema 3.4 Conepxanue ydeOHOro Marepuarna;

MarauTHOE 110J1€

BekTop MHAYKIMY MAarHUTHOTO TOJsl. Hanpsi>keHHOCTh MarHUTHOTO TOJIs. [[efiCTBHE MAarHUTHOTO TOJIST Ha
MPpSAMOJIMHEWHBIN NPOBOAHUK C TOKOM. B3anmoperictBue TokoB. Cuna Amnepa. [Ipumenenue cuiibl Amrmepa.
MarnuTHblii TIOTOK. PaGoTa 1o mepeMenieHro MPOBOJHMKA C TOKOM B MarHuTHoMm rmoje. [leiicTBue
MarHUTHOTO ToJisi Ha JBroKymuiics 3apsan. Cuna Jlopenna. [Ipumenenue cunbl Jlopenua. Onpenenenue
YAEIBHOTO 3apsiga. MarHuTHbIE CBOMCTBA BelllecTBa. MarHuTHasi mpoHUulaeMocTh. CoHEeYHass aKTUBHOCTH
1 e€ BIUsHUE Ha 3emiTt0. MarHuTHbie Oypu

Peenue 3aay ¢ npodeccruoHanbHOM HalPaBIEHHOCTHIO

Tema 3.5
DIIEeKTpOMarH1uTHas
VHTYKIIAST

Conepxkanue yaeOHOTO MaTepuara:

SIBneHue 3nmekTpoMarHuTHOM MHAYKUUU. [TpaBuso Jlenna. 3akoH 3eKTpOMarHuTHOM MHAYKIUUA. BuxpeBoe
pnektpuueckoe mone. OJIC UMHOYKIMU B JABMXKYUIUMXCS TPOBOJHUKAX. SIBIEHHUE CAMOMHAYKIUU.
NHIyKTUBHOCTb. DHEPTHsl MATHUTHOTIO MOJISl TOKA.

B3aumocss3b OJICKTPHUICCKHUX MU MArHUTHBIX MOJICH. SHGKTPOMH.FHI/ITHOG I10JIC
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JlaGopaTopHble 3aHATHSA:

JlabopaTtopHas pabota Nel4: « M3yueHue sBieHUs SIEKTPOMArHUTHOW MHIYKIIHI)

JlabopaTopHas padota Ne 15: «VcciemoBanre 3aBUCHMOCTH CHIIBI TOKA OT AJICKTPOEMKOCTH KOHEHCATOpa B
L[N TIEPEMEHHOTO TOKa

JlaGoparopHas padota Ne 16: «3mMepeHne MHTyKTUBHOCTH KATYIIKI»

Pasnen 4. Kosebauusg 1 BOJTHEBI

20

Tema 4.1
MexaHnyeckue
KOJICOAHUS M BOJITHBI

Conepxanye yudeOHOro Marepuara;

KonebarenbHoe naBuxeHue. ['apMoHuueckue kosiebanusi. CBOOOAHBIE MEXaHUYECKUE KOJICOaHMUS.
[IpeBpamienye »HEprud npu KosiebaTenbHOM ABMKEHUU. CBOOOAHBIE 3aTyXaloIIMEe MEXaHUYECKUE
KoneOanus. MatemaTuueckuil MasiTHUK. [IpykKMHHBINA MasTHUK. BbIHYK/I€HHbIE MEXaHUYECKUE KOJIeOaHUsI.
Pe3onanc.

[lonepedHble W IPOJOJIBHBIE BOJIHBI. XAPAaKTEPUCTUKU BOJHBI. 3BYKOBBIE BOJHBL. YIJBTPa3ByK U €ro

JlabopaTtopuast pabora Nel7: «M3yuenue 3aBHCHUMOCTH TiepHojia KojeOaHWs HUTSHOTO (MIPY>KUHHOTO)
MasiTHUKA OT JUTMHBI HUTH (MacChl TPy3a)»

IPUMCHCHHUE
Penrenne 3amau; « MexaHnuecKkue KOJIeOaHusT BOJIHBD) 4
JlaGopaTtopHble 3aHITHS: 2

Conepxanre yudeOHOro Marepuara:
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e KoJeOaHus
BOJTHBI

Tema 4.2CB0oOOIHBIE AJIEKTpOMAarHuTHbBIE Kojiebanus. [IpeBpaliienue sHeprun B kosedareapHoM KOoHType. Dopmyiia
DNeKTpOMarHuTHBI [[oMcoHa. 3aTyxaroliue >JIeKTpOMarHuTHbIe KosieOaHus. ['eHepaTop HE3aTyXaromMX 3JIEKTPOMAarHUTHBIX

uKoyieOaHni. BeIHyXKIeHHbIE AneKTpruueckue Kojebanus. Ilepemennsiii Tok. ['eHepaTop nepeMeHHOro TOoKa.
EMKOCTHOE ¥ MHIYKTUBHOE CONPOTUBJIEHUS IEPEMEHHOIO TOKa. AKTUBHOE CONPOTUBIEHUE. 3akoH OMa /1715t
PIEKTPUYECKOM LIeNH IEPEMEHHOro TokKa. Pabora M MOIIHOCTH NEPEMEHHOro TOKa. Pe3oHaHc B
piiekTpudeckoit nenu. Tpanchopmaropsl. Toku Beicokoi yacToTsl. [loydyenue, nepegava u pacupeneicHue
DIIEKTPOIHEPIUU. DJIEKTPOMArHUTHOE II0JIE KaK OCOOBIM BHUJ MaTepuu. DJIEKTPOMArHUTHBIE BOJIHBI.
CBoiicTBa 3JeKTpOMarHUTHBIX BoJIH. Bubpatop ['epuia. OTKphITHIN KoJiebaTebHbIN KOHTYp. M300peTeHue
pamno A.C. IlonoseM. [lonsATre o paguocBsasu. llpuHiun paguocssu. [IpuMeHeHne 3IeKTPOMarHUTHBIX

[Ipupona cBera

ToueuHblll NICTOYHUK cBeTa. CKOPOCTh PACIIPOCTPAHEHUS CBETA. 3AKOHBI OTPAYKEHHSI U IIPEJIOMIICHUS CBETA.
Conneunble m nyHHble 3armeHud. [Ipunnun [roiirenca. Ilomnoe otpaxenwue. Jlunsel. Iloctpoenune
n300pakeHust B JinH3aX. PopMysa TOHKOW JUH3BI. YBEJIMYEHHUE JTUH3BL. [ 71a3 Kak omTHyYeckash CUCTEMa.
OnTtuyeckue mpuodopsl. Teneckonsl. Cuna cBera. OcBEeMEHHOCTh. 3aKOHBI OCBEIIEHHOCTH

BOJTH

Pemienue 3amau ¢ mpodeccroHanbHON HAMPABICHHOCTHIO 6
Paznen 5. Onrtuka 24
Tema 5.1 Coneprxanue yueOHOTO MaTepHuaa: 2

JlaGoparopuast pabotaNel9 : «MccnenoBaHue 3aBUCUMOCTH PACCTOSHUS OT JIMH3BI O HM300pa)KEHUs OT,

PaCCTOAHUA T JIMH3bI A0 IIPCAMETA»

Pemenue 3amay ¢ mpodeccroHaNbHOM HAITPaBIECHHOCTHIO 6
JlaGopaTtopHbIe 3aHSITHS:
JlaGoparopnas padota Nel8: « OnpeneneHue nmokasaTesst MPEIOMIICHHUS CTEKIIa» 4

Tema 5.2

Coneprkanre yaeOHOTO MaTepHaa:

17




BostHOBBIE
CBOMCTBA CBETa

NuTtepdepenus cera. KorepeHTHOCTh cBeTOBBIX Jnyued. MHTepdepenys B ToHkuX IuieHkax. Kombia
Hreiorona. VMcnonb3oBanue uHTepdepeHiny B Hayke U TexHuke. JQudpakaus cera. Audpakuus Ha 1meau B
napayuiensHbIX dy4ax. Judpakmnuonnas pemerka. [Tonstue o ronorpaduu. [lonspuzanus monepeyHbIx BOJH.
[lonspuzanus ceera. /[BoiiHoe mydenpenomiuenue. [lomsapouast. Jucnepens cera. Buasl n3nyuennii. Buasl
cnexkTpoB. CriekTpbl ucnyckanus. Crektpbl noriomenus. CrnekrpanbHblil aHann3. CHeKTpanbHbIE KIIACCHI
3Be3l. YubTpaduoseroBoe uzinydenue. Muappakpacnoe msmyuenue. Pentrenosckue nyun. Mx mpupona u
cBoycTBa. [1Ikana 3J1eKTpOMarHUTHBIX U3JIy4YECHUN

JlaGopaTopHbIe 3aHSATHSA:

JlaGopatopuas pabotra Ne20: « OmpeneneHue MJIUHBI CBETOBOW BOJHBI C MOMOIIBIO AUDPAKIIMOHHOMN
PEIICTKI

JlaGopatopHas pabota Ne21: « HaGmtoieHH€e CIUIONIHOTO U IMHEWYATOTO CIIEKTPOBY

Pemenue 3aga4d C HpO(i)eCCI/IOHaJII)HOI‘ﬁ HaIIPpaBJICHHOCTBIO

Tema 5.3
CrenmansHas
TeOpHs
OTHOCHUTEJILHOCTHU

/[BmkeHne co CKOpOCThIO cBerTa. llocTynaTel TEOpUM OTHOCHUTENIBHOCTA M CIEICTBUS W3 HHUX.
M HBapraHTHOCTh MOYJIS CKOPOCTH CBETa B BaKyyme. JHeprusi mokosi. CBsi3b MacChl U SHEPTUH CBOOOTHOM
YaCTHULBI. DJIEMEHTBI PEISTUBUCTCKON TUHAMUKA

Paznen 6. KBanroBas ¢usuka

Tema 6.1
KBaHnTOBas ornTtuka

ConeprkaHue yueOHOTO MaTepuaa:

KBaHnToBass rumnore3a Ilnmanka. TermoBoe wn3mydeHue. KopryCKyJsipHO-BOJHOBOM Jyanu3M. POTOHBI.
['unoTe3a ae bpoins o BoIHOBBIX cBolicTBax yactuil. CoOoTHOIIEHUE HeompeaeaeHHocTel I eizenbepra.
JlaBienne cBera. Xumuueckoe aeiictBue cBera. OmbiTel I1.H. JIebenera u H.U. BaBuiioBa. ®otosddexr.
YpaBHenue OWHmTelHa 10 Qotorddexra. Buemnuit dorosnekrpuueckuit 3¢ddext. BHyTpeHHui
boToapdext. Tunsl porosnementos. [Ipumenenue potorpdexra

Pemenne 3amay «KBaHnToBast onTukay

Tema 6.2

ConeprkaHue yaeOHOT0O MaTepuara:
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dusuka aroma u
ATOMHOTO siJIpa

Pa3BuTHE B3IIIA10B Ha CTPOEHHUE BeHIecTBAa. MOJIeNM CTPOEHU aTOMHOTO sA/1pa. 3aKOHOMEPHOCTH B
ATOMHBIX CIIEKTpax Bojopoaa. SAnepHas mozaenb atoma. OnbiTel J. Pezepdopna. Moaens atoma Boaopoia
o H. bopy. KBanToBsie nocryinarsl bopa. JIazepsl. PagnoakTuBHOCTS. 3aKkoH pPaMOAKTUBHOIO
pacnana. PagmoaktuBHble mpeBpaimieHus. CrocoObl HaOMIOACHUS W PETHCTPAIlMH 3apsHDKCHHBIX YaCTHII.
Dddext BaBumora — YUepenkoBa. CTpoeHre aToMHOTO sizipa. JlepexT Macchl, SHEPTHs CBS3U U yCTOWYUBOCTH
AQTOMHBIX sifep. SnepHble peakuuu. SnepHas d>HEPreTHKa. JDHEPreTUYECKUN BBIXOJ SJIEPHBIX PEAKIIMil.
McKyccTBEHHast paJuOaKkTUBHOCTh. [leneHue Tspkenbix saep. Llenmnas spepHas peakuus. Ynpasisiemas
nenHas peakuus. SAnepHeiil peaktop. TepmosaepHsiii cuaTe3. DHeprus 38e34. [loaydenne paanoakTUBHBIX
M30TONOB M MX NpUMEHEHHE. bHuojormdyeckoe ACHCTBUE PAAUOAKTUBHBIX H3IYyYEHUN. DIJIEMEHTAPHBIE

YaCTHUIIbI
Pemienue 3a1ay : «Pu3nka aToMa U aTOMHOTO SIAPay» 2
Paznen 7. Ctpoenue Beenennoit 8
Tema 7.1 Conepsxanue yueOHOTO MaTepHuaa: 2
CtpoeHnue ConHeuHas cucTeMa: IJIaHEThl U Majible Tena, cucteMa 3emiusi—JlyHa
COJIHEUHOM CUCTEMB]
Tema 7.2 Conepxanue ydeOHOro Marepuarna; 2
(OBOJIIOITHS Ctpoenue u 3Bosorus CouHila v 38€31. Knaccudukarnus 38€3/1. 3BE3/1bI 1 ICTOUHUKU UX YHEPTHH.
Bcenennon ["anaktrka. CoBpeMEHHBIE IPEICTABICHUS O CTPOCHUH U 3BOIIOLUN BeeneHHoi
JlaGopaTopHbIe 3aHATHS:
JlabopaTtopHast pabota Ne22: «3ydenne kapThl 3B€3JHOTO HEOA» 2
Pemenue 3anau: «Ctpoenue BeeneHHOW» 2
[IpomexyTouHas 12
aTTECTallMs: YK3aMEH
Bcero: 180
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2. YcnoBus peanuzanuu IpOTPaMMBI
0011e00pa3oBaTeNbHON TUCIIUTLINHE
3.1. TpeGoBaHus K MHUHHMAJILHOMY MAaTEpUATHLHO-TEXHUYECKOMY OOCCIICUCHHIO
Peanuzanmsi mporpaMMbpl TUCITUTUIMHBI TPeOyeT Hamu4us yueOHOro KaOuHeTa
bU3UKH.
O6opynoBanue yueOHOro KaOUHETa:

1. [udporas 1adboparopus 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 nnst 1abopaTopHOro MpakTUKyMa IO MOJIEKYJISIpHOM (QU3uKe U
TEPMOIMHAMHUKH;

7. Kommnekr nns  nabopaTopHOro MpakTUKyMa IO 3JIEKTPUYECTBY (C
TeHEepaToOpoOM);

8. KommuiekT nansi  u3ydeHuss BO30OHOBISIEMBIX HCTOYHHKOB  DHEPTHU
(COMHEYHOW, BETPOBOM 3HEPrUHM, OMO-, MEXAHMYECKOW M TEPMOIIEKTPUUYECKON
HYHEPreTUKH );

Q. AmrepMeTp J1ab0paTOPHBIN;

10. BoubT™meTp 1ab0paTOPHBIL;

11. KonopumeTp ¢ HaOOPOM KaJTOPUMETPUUECKUX TEIT;

12. TepmomeTp 1abOpaTOPHBIN;

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

14.  Bapomerp-aHepouS;

15.  Biok nuTaHus peryiupyemblid;

16. Be0-xamepa Ha MOJBMIKHOM IIITATHBE;

17. Bwupaeoxamepa nijist pabOThI ¢ ONTHYECKUMU TPUOOpaMU;
18. T'enepatop 3BYKOBOIi;

19. Turpomertp (ncuxpomerp);

20. I'py3 HaOOpHBIiL;

21. JluHamMOMeTp AEMOHCTPALMOHHBIH;

22.  KOMIUIEKT MOCY/IbI IEMOHCTPAIIMOHHON C TIPUHAIJIC)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 neMOHCTpaIMOHHBIN 110 JUHAMHKE BpaNIaTEIHbHOTO JIBHKCHUS,
32. HaGop neMOHCTpallMOHHBIN IO MEXaHUYECKUM KOJICOaAHUSIM;

33. Halop aeMOHCTpallMOHHBIN BOJHOBBIX SIBICHUI;

34. Benepko Apxumena;

35. Masaruuk Makcsenia;

36. Habop Ten paBHOTrO 00BEMa;

37. Habop Ten paBHOM MacCHhI;

38. IIpubop mns gemoHCcTpanuy aTMOCGEpPHOTO TaBJICHNUS,

39. IIpu3ma, HAaKJIOHSIOMIASCS C OTBECOM;

40.  Ppryar 7eMOHCTpPalMOHHBIN;

41. Cocyasl cooOIIaronuecs;

42. CrakaH OTJIMBHOMW J€MOHCTPAIlMOHHBIIA;

43. Tpy6ka HproToHa;

44. ap Iackans;

45. Habop [e€MOHCTpallMOHHBIA MO MOJEKYISIPHOW (U3HKE U TEMJIOBBIM
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. Jlo3umeTp;

54. KaMepToHbI Ha pe30HAHCHBIX SIIUKAX;

55.  Komrmekt mpuOOpoB W MPUHAIICKHOCTEH NI JEMOHCTPAIIMA CBOWCTB

QJICKTPOMAIHUTHBIX BOJIH,

56. Kowmmuexkt mnpubGopoB ais U3yYEHUs NPUHLMIIOB paguolnpuemMa Hu
paaronepenaun;

57.  KoMIUIeKT MpoBOIOB;

58. Marsaut 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 neMoHCTpallMOHHBIN 10 MOJIYIPOBOIHUKAM;
Habop neMoHCTpallMOHHBIN 110 TOCTOSHHOMY TOKY;
Habop neMOHCTpallMOHHBIN 10 AIEKTPHUUECKOMY TOKY B BaKyyME;
Habop neMOHCTpallMOHHBIN 10 AIEKTPOJUHAMUKE;
Habop /u1st ieMOHCTpaliii MarHUTHBIX MOJIEH;

Habop /1t teMOHCTpaluu 3JIeKTPUIECKUX TOJICH;
Tpanchopmarop yueOHBIH;

[Tanouka cTexkyisiHHAS;

[Tayrouka >00HUTOBAS;

[Ipu6Gop JleHnua;

CTpenku MarHUTHBIE HA IITATHBAX;

CyJiTaH 3J1eKTpOCTaTUUECKUI;

I TaTUBBI H30AUPYIOIINE;

DJEeKTpOMarHuT pa3oopHbIN;

Habop 1eMOoHCTpaIMOHHBIN 110 T€OMETPUUYECKON ONTHKE;
Habop neMoHCTpallMOHHBIN 110 BOJTHOBOW ONTHKE;
CreKkTpocKoIl AByXTpYOHBIN;

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

Habop nemoHCcTpanmoHHbIN 1o nmoctossHHOM [l1anka;
KommuiekT HarmsiiHbIX TOCOOUi JIst 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 : 3neKTPOHHBINA //

O6pa3zoBarenbHas atdopma KOpait [caiiT]
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3. Aimnsennon, A. E.
npodeccuonansHoro obpasoBanus / A. E. AisennoH. — 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 PE3YJITATOB OCBOCHUS JUCLUIUIAHBI.

KOHTpOJIb U OlLIEHKa PacKpbIBAIOTCS YEPE3 YCBOEHHBIE 3HAHUSA U MPUOOPETEHHBIE
00y4aroIuMucs HanpaBJieHHblE Ha (QOpMHUpOBaHUE OOIUX U
npo(ecCHOHANBHBIX KOMIETeHIUH. KoMneTeHunn JOMKHBI OBITh COOTHECEHBI C
IpEeIMETHBIMU pe3yibTataMu. [[1s1 KOHTpOJIE M OLIEHKH Pe3yJbTaTOB OOy4YeHUs

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. Boeibupars crocoOsl

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. Temsl 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,

PaCUCTHBIX,

npogecCuoHaIbHO
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OPUCHTHPOBAHHBIX

3a7a4);

OIICHKAa TECTOBBIX
3aJaHMM;
HaOJII0IEHIE 34|

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