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1. O0mas xapakTepucTHKa padoyeid NporpamMMmbl 001HIe00pPa30BaTEILHOM
aucHUIUInHbI «ODU3UKA»

1.1. TIIporpamma pa3pabotana Ha ocHoBe TpeOoBanuii ®I'OC CIIO B COOTBETCTBUU C
[TpumepHoii paboueit mporpamMmoi 001eo0pa3oBaTeIbHON AUCITUTUTHHBI «Du3ukay s
npodeccuoHaNbHBIX 00pa30BaTeNbHBIX OpraHU3aIil, pa3paboTaHHON U YTBEPKAEHHON
OI'bOY AITIO UPTIO.

1.2. llenu 1 nmaHupyeMble pe3yJIbTaThl OCBOCHUSI TUCUUILITUHBI:

1.2.1. Henu AUCHUIIUHBI:

ConeprkaHue mporpamMmmbl 00111e00pa3zoBaTEIbHOM TUCHUIITMHBI DU3MKa HAMIPaBICHO Ha

JTOCTHXKEHUE CIEAYIOIINX TEJIeH:

¢ (opmupoBaHue y 00y4arONIMXCcsl yBEPEHHOCTH B IIEHHOCTH 00pa30BaHMs, 3HAUMMOCTH
(U3HUECKUX 3HAHUW [JI1 COBPEMEHHOI'O KBaJU(UIIMPOBAHHOIO CIEHHUAIMCTA IMPU
OCYILIECTBJICHUH €T0 MPOPECCUOHANBHOM 1E€ATEIbHOCTH;

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

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

® OBJIQJICHUE OCHOBHBIMU METOJIAMH HAYYHOTO MO3HAHUS MPUPOIbI, UCIIOIB3YEMbIMHU B
busuke (HaONMONEHHE, OMUCAHUE, U3MEPEHUE, BBIJIBMKEHUE THUIOTE3, MPOBEICHUE
AKCIIEPUMEHTA);

® OBJIAJICHHE YMEHUAMH 00paldaThIBaTh JAHHBIC IKCIIEPUMEHTA, OOBSICHATD MOJTYyYCHHbBIC
pe3yJbTaThl, yCTaHABIMBATh 3aBUCUMOCTH MEXAy (U3NYECKUMU BEJIMUYMHAMHU B
HA0JII0Ia€MOM SIBJICHUH, JIEIATh BHIBO/IBI;

¢ (opmupoBaHHE YMEHHUA peliaTh PU3NUECKHE 3aa4l Pa3HbIX YPOBHEH CII0KHOCTH;

® pa3BUTHUE TO03HABATEIBHBIX HWHTEPECOB, HWHTEIUICKTYAJIbHBIX M  TBOPYECKUX
CIIOCOOHOCTEHN B TMpolecce MPUOOPETEHUs 3HAHUM C HMCIOJIb30BAHHEM Pa3IMUHBIX
MCTOYHUKOB MH(GOPMAIIMM U COBPEMEHHBIX WH(DOPMAIMOHHBIX TEXHOJOTUN; YMEHUN
dbopmynmupoBaTh W OOOCHOBBIBATH COOCTBEHHYIO IIO3HMIIMIO II0 OTHOIICHHUIO K
dusnueckoii nHGOpMaIUK, OTy4aeMOn U3 Pa3HbIX HCTOYHUKOB;

® BOCIIMTaHHE YYBCTBA T'OPAOCTH 32 POCCUMCKYIO (PU3UUECKYIO HAYKY.

OcBoenue kypca O/l «Pu3nka» NpeanosiaracT peleHrue CIeayIuxX 3a1ay:

e mpuoOpeTeHue 3HaHUH 0 PyHIaMEHTATBHBIX (PU3NUECKUX 3aKOHAX, JISKAIIUX B OCHOBE
COBPEMEHHOM (PU3NYECKOW KApTUHBI MUpPA, MPUHIUINOB JEHCTBHUS TEXHUYECKHUX
YCTPOWCTB W TPOM3BOJCTBEHHBIX MPOIECCOB, O HAWOOJEE BaXXHBIX OTKPHITUSIX B
o0nacTu (U3MKHK, OKa3aBIIMX OMPEIECISAIONIEee BIUSHUE HA pPA3BUTHE TEXHUKU U
TE€XHOJIOTHU;

e MOHMMaHWE (U3MYECKOW CYIIHOCTH SIBJICHUM, TMPOSBISIONIMXCS B  paMKax
MIPOU3BOJICTBEHHOM AESATEIbHOCTH;

® OCBOEHHE CIIOCOOOB UCIONIb30BaHUS (PU3UUECKUX 3HAHUM JJIs1 pEIIeHUS] MPAKTUUYECKUX

U npo(eccHOoHaNbHBIX 3a/1a4, OOBACHEHUS SIBJICHUN NPUPOAbI, TPOU3BOJACTBEHHBIX U
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TEXHOJIOTUYECKUX MPOIIECCOB, MPUHIIUIOB JEUCTBHUS TEXHUYECKUMX MPUOOPOB U
YCTPOMCTB, oOecreueHus: 0€30MacHOCTH MPOU3BOJICTBA U OXPAHbI PUPOIbI;

e (GopMHUpOBaHME YMEHMI pemaTh Y4YeOHO-TIpaKTHUUECKHUE 3aJaud  (PU3HUECKOTO
cozepkaHusi ¢ yu€ToMm npodhecCuoHaTbHOU HAMPaBIEHHOCTH;

® IpUOOpETEHHUE OMbITA MO3HAHUS U CAMOIIO3HAHUS; YMEHUN CTaBUTh 3a/1a4d U PEIlaTh
po0sieMbl ¢ yu€ToM podeccroHaIbHON HapaBIEHHOCTH;

e (GopMUpOBaHME YMEHHUI HCKaTh, aHAIM3UPOBaTh M 0OpaldaThIBaTh (PUIUYECKYIO
uH(pOopMaIrIo ¢ yu€ToM MpodeccrnoHaTbHOM HAalIPaBICHHOCTH;

® [OJArOTOBKAa OOYYAIOIIMXCS K YCIEIIHOMY OCBOCHUIO JHUCHMIUIMH WU MOJyJien
npodeccuoHanbHOTO IUKIIA: (OPMUPOBAHUE Y HUX YMEHUW U OMbITA JAEATEIBLHOCTH,
XapaKkTepHbIX M7 mnpodeccuil / JOMKHOCTEM CHyKallluX WM CHEHUaTIbHOCTEH,
MOJIy4aeMbIX B IPO(PecCHOHaIBHBIX 00pa30BaTEeIbHBIX OPTaHU3AIUSX;

® [OJArOTOBKAa K (HOPMUPOBAHMIO OOIIMX KOMIIETEHIMH Oyayliero CcrenuaincTa:
camMo0o0pa3oBaHusl, KOMMYHHUKAIIUHM, COTPYJHUYECTBA, MPHHITHS pEHICHUH B
CTAaHIAPTHOW W HECTaHJAPTHON CHUTyalusX, MPOEKTUPOBAHUS, MPOBEICHUS
¢uznyeckux u3MepeHui, 3pPEeKTUBHOTO U OE30MaCHOTO HCIOIb30BaAHUS PAa3INYHBIX
TEXHUYECKUX YCTPOMCTB, COOJIOJEHMS MpaBWil OXpaHbl Tpyaa npu padoTe ¢
busznueckuMu TprudOpamMu U 000PYTOBAHUEM.

OcoOeHnHocTh (hOPMUPOBAHUS COBOKYITHOCTH 3aJa4 M3Y4YeHUS (QU3HKHU ISl CHUCTEMBI

cpenHero mpodeccnoHalbHOTO 00pa30BaHUS  3aKJIIOYaeTCs B HEOOXOIMMOCTH

peanmzanui  MPo(EecCHOHAIBHON  HANpaBICHHOCTH  pEIIaeMbIX  3agad, ydéra

0co0eHHOCTEN cepbl ACITENBHOCTU OYIYIIHUX CIIEHUATUCTOB.

B pe3ynbraTe 0CBOSHUS NUCHUIUIMHBI 00YYaOUINICs JOJIKEH 3HATh:

® CMBICT TIOHATUH: (U3MUECKOe SBICHHE, THUIOTE3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aMMOJCHCTBHE, DJIEKTPOMAarHUTHOE TIOJIe, BOJHA, (DOTOH, aTOM, aTOMHOE SO,
MOHHU3UPYIOIINE U3TyICHNUS;

® CMbICT (PU3NYECKUX BEJIUYMH: CKOPOCTh, YCKOPEHHE, Macca, Cuia, UMIYJbC, paboTa,
MEXaHUYECKasi dHEPrusi, BHYTPEHHSS >HEprus, aOCOJIIOTHas TeMmIiepaTypa, CperaHss
KWHETUYECKasi JHEpPrusi 4acTUI[ BEUIECTBA, KOJUYECTBO TEIUIOTHI, 3JIEMEHTapHbIN
BJIEKTPUYECKUH 3aps;

® CMbICT (PU3UYECKUX 3aKOHOB KJIACCUYECKOW MEXaHUKH, BCEMHUPHOTO TATOTEHUS,
COXPAaHEHHUs DHEPTruu, HUMIYyJIbCa W JJICKTPUUYECKOTO 3apsaa, TEPMOIWHAMUKH,
ANEKTPOMATrHUTHON MHAYKINH, poTodddexTa;

® BKJAJ POCCUUCKHX M 3apyOeXHBIX YYEHBIX, OKa3aBIIMX HAWOOJbIlIee BIUSHHUE Ha
pa3BUTHE PUBHKHY;

B pe3ynbTaTe 0CBOSHUS AUCIUTUTMHBI 00YYaIOTHICS TOMKEH YMETh:

® IIPOBOAUTH HAOJIIOJICHUS, INIAHUPOBATH U BBHIIOJIHATH SKCIIEPUMEHTHI,

® BBIJIBUTaTh TUIIOTE3BI U CTPOUTH MOJEIIH,

® IPUMEHATH TMOJYYCHHbIE 3HAHUA MO (U3HKE A OOBSICHEHHS Pa3HOOOPa3HBIX
(bU3UYECKUX SIBJICHUN U CBOMCTB BEILIECTB,;



® TIPAKTHUUYECKU MCIOJIb30BATh (PU3MUECKUE 3HAHUS;

® OIICHHUBATH JOCTOBEPHOCTh €CTECTBEHHOHAYYHON MH(POPMAIIIH;

® JCIIOJIb30BaTh MMPHOOPETEHHBIC 3HAHKS U YMEHHUS JJIS PEIICHUs TPAKTUYECKUX 3a/1a4
MOBCEHEBHOM  JKM3HM, oOecrmeueHuss 0Oe30MacHOCTH  COOCTBEHHOH  JKM3HHU,
paIMOHATBFHOTO IPUPOAOIOIB30BAHUS U OXPAaHbl OKPY>KAIOIIEH CPeIbl.

® OMUCHIBATh M OOBICHATH (PU3UYECKHE SIBICHHUA W CBOICTBa TEN: CBOMCTBAa Tra3os,
KHUAKOCTEH W TBEPABIX TeJ; SJICKTPOMATHUTHYIO HWHAYKIIHMIO, PacIpOCTpaHEHUE
AJIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA; M3TyUYEHHUE U MOTJIONIEHUE CBETA
aToMoM; GoTodheKT;

® OTIUYATh TMIIOTE3bI OT HAYYHBIX TEOPHUH;

® JieNaTh BHIBOJIBI HA OCHOBE SKCIIEPUMEHTAIBHBIX JaHHbIX;

® MPUBOJIUTH MPUMEPHI, TOKA3BIBAIONINE, YTO: HAOIIOACHUS U AKCIIEPUMEHT SIBIISIOTCS
OCHOBOW 1711 BBIIBJKEHUSI TMIIOTE3 U TEOpPUH, MO3BOJSIOT MPOBEPUTh UCTHUHHOCTD
TEOPETUUECKUX BBIBOJOB; (pU3MUYECKas TEOpHUs JaeT BO3MOXKHOCTb OOBSACHATH
U3BECTHBIE SIBJIICHUSI IPUPOJIbI U HAay4HbIE (PAKThI, IPEJICKA3bIBATH €II€ HEU3BECTHbHIE
SBJICHUS;

® IIPUBOJUTH MPUMEPHI MPAKTUUYECKOTO HCIIONb30BaHUS (U3NUECKUX 3HAHUI: 3aKOHOB
MEXaHHWKH, TEPMOJUHAMHUKN U DJIEKTPOJUHAMHUKM B DHEPTETHKE; PA3IUYHBIX BUIOB
AJIEKTPOMArHUTHBIX HW3IYyYEHUN IS pa3BUTUS pPaguo U  TEICKOMMYHUKAIUM,
KBAHTOBOM (DU3MKHU B CO3/1aHUU SACPHOM SHEPTETHKH, JIa3€POB;

® BOCIpPUHUMATh M Ha OCHOBE IIOJYYCHHBIX 3HAHUWA CaMOCTOSITENILHO OIEHUBATh
uHpopmanuio, coaepxaiiytocs B coobmenusx CMMUM, HWurtepHeTe, Hay4dHO-
MOMYJISIPHBIX CTaThsIX.

® IIPUMEHATH MOJyUYEHHBIE 3HAHUS JUIsl pellieHns] (PU3HUECKUX 3aay;

e OmpeensaTh XxapakTep puznueckoro mpoiiecca no rpaduxy, Tadauie, popmyre;

U3MEPSATH Pl GU3NUECKUX BETNYHH, IPECTABIISI PE3yNbTaThl U3MEPEHUHN C YIETOM HX

MTOTPEIIHOCTEN.

du3nKa UrpacT KIHYEBYIO POJib B CHEIHUATBHOCTUA MPUKIATHONW T'€OAE3UH, TaK Kak
MHOTHE 3a/1a4M 3TOW 00JacTH CBS3aHBl C U3MEPEHUSIMH B MPOCTPAHCTBE U BPEMEHH, a
TaKke C MCIOJB30BaHUEM (U3UYCCKUX SBJICHUN ISl TOJYyYCHHUS HE0OXOIuMOM
nHpopmaruu. BoT HekoTOpble acmekThl, Tie (Hu3uKa MPUMEHSETCS B IPHUKIIAIHON
re0JIE3UN:
1. I'eonesudeckas actpoHomus: OrnpeneneHre MojokeHuss 00beKTOB Ha MOBEPXHOCTH
3eMau WM B KOCMOCE TpeOyeT HCIOJIb30BaHHUS METOJIOB acTpOHOMHUHM. [ 'eonesus
UCIIOJIB3yEeT ACTPOHOMUYECKHUE HAOIIONCHUS JUIsl OTMpENeTIeHUs KOOPJAWHAT TOYECK Ha
3emiie oTHOCUTENbHO 3Be31 U ComnHia. HanmpuMep, MeTo1 acCTpOHOMUHN, M3BECTHBIM Kak
TEJIMOLICHTPUYECKOE OMPEACIICHUE, UCIONb3YETCSd IS  ONPEAEIEHUsS  JOJTOTHI.
2. @otomMeTpusi U cBeToU3zIyueHHe: POTOMETPUUECKUE METOJbl MCIOIb3YIOTCS IS

HU3MEPEHHA OCBCIICHHOCTU MW APKOCTH Pa3JIMYHBIX HOBerHOCTeﬁ. OTO BaXXHO JIIA
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OLICHKM KadecTBa BHU3yaJlM3alMd MECTHOCTH, IIOCTPOEHUs KapT ¢ aHaiau3a
reorpauyecKkux JAHHBIX.
3. CnyrtHukoBble Hauranuonsble cucteMbl (GPS): CoBpeMeHHbIE CIYTHHUKOBBIE
cuctembl, Takue kak GPS, ocHOBaHbl Ha 3akoHax (U3MKH, BKIIOYAs TEOPHUIO
OTHOCUTEIBHOCTH M MEXaHUKY IBHWKEHHA Tell. [loHMMaHHMe 3THX 3aKOHOB ITOMOTaeT
MHTEPIPETUPOBATH CUTHAJIBI OT CIYTHUKOB U TOYHO ONPEIEIATh MMOJ0KEHHE OOBEKTOB
Ha 3emie.
4. JIazepHble TaIbBHOMEPBI U CKaHepbl: JIazepHbIe TEXHOJIOTHH IIUPOKO UCIIOIB3YIOTCS B
reofIe3NYECKON TpaKTUKE Il U3MEPEHUM pacCTOSIHUM M NpopuiIeld MECTHOCTH.
[TpuHLIMIIBI pabOTHI JIa3epa OCHOBAaHbI HA PU3NYECKUX SBJICHUAX, TAKMX KAK OTPaKEHUE
CBETa " uHTEp(hepeHIus.
5. MarHuTHbI€ 1O ¥ TpaBUTAUMs: MarHuTHOEe mosie 3eMJIM U TPaBUTALIMOHHOE T0JIe
BIIMSAIOT HAa pabOTy MHOTHX T€0/I€3UYECKUX HMHCTPYMEHTOB. 3HAHUE JTHX MOJIEH
MIOMOraeT Yy4YeCTb HCKOKEHHS W OWMOKM TMpU  TNPOBEACHUU  HU3MEPEHHI.
6. I'mpponorus u ruaporpadus: BoaHble 0OBEKTHI, TaKMEe KaK PEKH, 03epa U Mops,
UIPAIOT BAaXXHYK POJIb B TEOAE3WYECKOM HccieqoBaHuu. lIoHsaTue ruaposnoruu u
TUAPOJAMHAMUKH, BKJIFOYAIOIIEE 3aKOHbI TEUCHUS )KUJIKOCTEN U B3aMMOJIECHCTBHE BOJBI C
ITPYHTOM, I[IOMOTaeT B MOJEIMPOBAHUM OEpEeroBbIX JIMHUH M TNPOTHO3UPOBAHUU
U3MEHEHU I YPOBHS BOJIBI.
7. ®dusnyeckue CBOMCTBA MOYBBI M TOpHBIX nopod: ['eodusnueckue uccienoBaHus
BKJIFOYAIOT M3YYEHUE CBOMCTB MOYBBI M TOPHBIX MOPOJ, TAKUX KaK IUIOTHOCTD,
yIPYrocTh, 3JIEKTPONPOBOJHOCTh M MAarHeTU3sM. OJTO MOMOTraeT B BBIOOpE MeECT s
CTPOMTENLCTBA, OLIEHKE PUCKOB  3eMleTpsiceHM u  nedopmanuii  MOYBBI.
8. MukporpaBumeTpusi: MeTopl MUKPOIPaBUMETPHH UCIIOJIB3YIOTCS JUJISl ONPENEICHUS
U3MEHEHUN CHUJIBI TSDKECTH Ha HeOOJbIIMX ydacTkax 3emid. OHM OCHOBaHbI Ha
NpUHIUIAX (PU3UKU U MOTYT UCIIOJIb30BATHCS JUIsl TOMCKA MOA3EMHBIX CTPYKTYP, TAKHX
KaK 1aXThI u pe3epByapsbl.
9. YpTpa3ByKOBBIE U CEICMUYECKUE UCCIEN0BAHUSA: Y IBTPA3BYKOBBIE U CEICMUYECKUE
BOJIHBI UCIIOJIB3YIOTCS IJI1 U3Y4YE€HUS] BHYTPEHHEH CTPYKTYpPbl MIOYBBI M TOPHBIX TOPOJ.
WX pacnpocTpaHeHue U TOTJIOUIEHHE 3aBUCAT OT (DU3MUECKUX CBOICTB Cpelbl, 4YTO
MO3BOJIAET MOJYYUTh MHPOPMAIMIO O COCTaBE U CTPYKTYpe HCCIEAYEMBIX O0pa3lioB.
Takum oOpa3om, 3HaHHE PU3NUECKUX 3aKOHOB U MPUHITAIIOB UMEET OOJIBIIIOE 3HAUCHHE
JUTSI CLIEMAIMCTOB B 00J1aCTH NMPUKIAJHON I€0/1€3UH, MO3BOJISISE UM ITPOBOJUTH TOYHbBIE
M HAJIe)KHbIE M3MEPEHHUsI, aHAIM3UPOBATh JaHHBIE U PEIIaTh CJIOXKHBIE WHKEHEPHbIE
3a/1a4H.



1.2.2. IlnanupyemMsble pe3ynbTaThl OCBOEHUS 0011e00pa3oBarenbHON qucuIuinHbl B cooTBeTCTBUM ¢ @I'OC CIIO u Ha ocHoBe ®I'OC

COO

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

OK 01. BsiOupars cnoco0Obl
pelieHus 3aga4
npodeccuoHaIbLHOU

ACATCIABHOCTH NPUMEHUTECJIBHO K
PA3INYHBIM KOHTEKCTaAM

HHaHprCMbIe pe3yabTaThbl OCBOCHHUS TUCHHUITJIMHDBI

OO0urue

B yvactu Tpyz0BOro BoCcUTaHUS:

- TOTOBHOCTh K TPYIY, OCO3HAHHE IIECHHOCTH
MacTepCTBa, TPYA0IIO0HUE;

TOTOBHOCTh K aKTHBHOW JIESITCIIBHOCTH

TEXHOJOTMYECKOM u CcoIMaJIbHOM
HaIMpaBJICHHOCTH, CITOCOOHOCTh
WHUIMHAPOBAT, MIJIAHUPOBATH "
CaMOCTOSATEIBHO BBITIOJIHATD TaKyIo
JIeSITEIbHOCTD,

- MHTEpeC K  pa3uyHbIM  cdepam

npodeCCUOHANILHON JeATEeIbHOCTH,
OBnajnieHrie  YHUBEPCAJIbHBIMU  YUEOHBIMU
MO3HABATEIILHBIMU JCHUCTBUSMU:

a) 0a30BBIC JJOTUYECKUE JICHCTBUS:

- CaMOCTOSITENIbHO  (OpPMYyIUpOBaTH |
aKTyaJIu3upoBaTh MpoOJeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK
WIH OCHOBaHMS

JJIA CpaBHCHMH,

knaccudukanuu u 00001IeHNS;

I[I/ICHI/IHJ'II/IHapHI)Ie

- C(l)OpMHpOBaHHOCTB HpeIICTaBJICHI/Iﬁ 0 pPOoJIHn

U Mecre (U3MKM U  aCTPOHOMHH B
COBPEMEHHOW HAYy4YHOM KAapTHHE MHUpPa, O
CUCTEMOOOpa3ylole  poiu
pPa3BUTHM E€CTECTBEHHBIX HAyK, TEXHUKU W

COBPCMCHHBIX

¢u3uku B
TEXHOJIOTUHA, O  BKJIAJE
POCCHICKUX U 3apyOC)KHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKH;, MOHUMAaHHUE (PU3NUECKOMN

CYIIHOCTH Ha0JII01a€MBIX SIBJIEHUN
MUKpOMHpa, MaKpOMHpa ¥  MeTraMHupa;
[MOHUMAaHUE poyn aCTPOHOMUU B

MPAKTUYECKON JICSITEIBHOCTH 4YelOBEeKa U
JanbHEeHIeM HAyYHO-TEXHUYECKOM
pa3BUTHH, poiii (GU3NKKA B (HOPMHUPOBAHUU
Kpyroszopa u GyHKIHOHATBHOW TPAaMOTHOCTHU
YeJIOBEKa JIUIS PEIICHHS MPAKTHYCCKUX 3a1a4;
- BJIQ/ICTh OCHOBOTIOJIAraloIUMHU
(U3UYECKUMHU TIOHATUSAMH M BEJTUYMHAMM,
XapaKTepU3yIIUMHA (U3UUECKUE TPOIECCHI

(CB?IB&HHLIMI/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 KOPPCKTHUBBI B JCATCIIbHOCTD,
OIOCHHUBATDL COOTBCTCTBHUC PC3YJILTATOB L CIIAM,
OLICHUBATDH PHUCKHU HOCJ'IGI[CTBI/Iﬁ
ACATCIBHOCTH,

- pPa3BHBATb KPCAaTHBHOC MBIINIJICHHUC IIpU
PCUICHUHN JKU3HCHHBIX HpO6J'IeM

0) 6a30BBIC HCCIIEIOBATEILCKHE ICHCTBHS:

- BIIJIETh HaBbIKaMU y4eOHO-
MCCIIEI0BATEIIbCKOM u IIPOEKTHOM
NEATEeNIbHOCTH,  HAaBBbIKAMU  pa3peuieHus
npo0iem;

- BBISIBJISITh IPUUMHHO-CJICICTBEHHBIE CBSI3U U
aKTyaJIu3upPOBaTh 3amauvy,

TUIIOTE3Y €€ PELIECHUS, HAXOAUTh apryMEHTHI

BBIIBHUTATH

Il IOKA3aTelIbCTBA CBOUX YTBEPKICHHM,
3a7aBaTh MMAPAMETPBI U KPUTEPUU PELLICHHUS;

- AaHaJIM3UpPOBaTb IIOJYYCHHBIC B XOJC

peUICHUA 3aaadn pPE3yJibTaTbl, KPUTHYCCKHU

OLICHUBATh nx AO0CTOBCPHOCTD,

ITPOTHO3HUPOBATH HU3MCHCHHUC B HOBBIX

YCIIOBUAX;

B33PIMOI[C§ICTBH€M TCI, MCXaHNYCCKUMH
KoJIeOaHUSIMU " BOJIHAMMU, aTOMHO-
MOJICKYJISIPHBIM CTPOCHUCM BCIICCTBA,

TCIUIOBBIMHU IIPOLECCAMU,; IJICKTPUYCCKHUM H
MAargvuTHBIM ITIOJISIMH, SJICKTPUYCCKUM TOKOM,
QJICKTPOMATrHUTHBIMHA
OIITHYCCKHUMU

KoeOaHUsIMU u
BOJIHAMU; SIBIICHUSIMU,
KBAHTOBBIMHU SIBJICHUSIMH, CTPOSHHUEM aToMa U
aapa,

aTOMHOTO PaIMOaKTUBHOCTHIO);

BJIQJICTh OCHOBOIIOJIaralOIUMH
aCTPOHOMHUYCCKUMHU MOHSATHSIMU,
MTO3BOJISIONIMMH XapaKTePU30BaTh MPOIECCHI,
B 3BC3JHBIX
cpene;

JABHXKCHHC HeOECHBIX TCJ, OBOJIIOUIO 3BC31 U

MPOMCXOJAIINE Ha 3BE3aX,
CUCTEMAX, B MEXKTAUIAKTUYECKOU
Bcenennoi;

- BIIQJIETh 3aKOHOMEPHOCTSAMH, 3aKOHAMU H
TEOPUSIMHU (3aKOH BCEMUPHOTO TATOTeHMUS, |, 11
u III 3axkonbl HproTOHA, 3aKOH COXpaHEHHS
MEXAHUYECKON SHEPrUM, 3aKOH COXPaHCHUS
MMIYJIbCA, NPUHLMI CYNEPHO3UIUU CUJI,
MPUHIMII PABHONPABHOCTU HWHEPIMAJIBHBIX
CHUCTEM OTCYETA; MOJIEKYJISIPHO-
KMHETUYECKYIO0 TEOPHUIO CTPOEHUSI BEIIECTBA,
ra3oBbl€ NIEPBbIN

3aKOH COXpaHCHUA

3aKOHBI, 3aKOH

TCPMOANHAMUKHU



- YMCThb 3HaHUuA B

MO3HABATENBHYIO M TMPAKTUYECKYI0 OOJacTH

MIEPEHOCUTH

JKU3HEIESATCILHOCTH,
- YMEThb MHTETPUPOBATH 3HAHUSI U3 Pa3HbBIX
peAMETHBIX 00JacTei;
- BBIIBUTaTh HOBBIC WJICH, IMpeJjaraTh
OPUTHHAJIBHBIC ITOJIXO0JIBI U PEIICHUS;

- CIIOCOOHOCTH HX HCIIOJIB30BAaHHUS B

ITI03HABATEJIbHOW U COLUAJIBHON IPAKTUKE

ANEKTPUYECKOro 3apsna, 3akoH KyioHa,
3akoH OMa 15 yuacTka 1ienu, 3aKkoH Oma aist
ITOJTHOW JIEKTPUYECKOU LIETH, 3aK0H Koy
- Jlenma, 3aKOH  DJEKTPOMAarHUTHOM
MHAYKIINH, 3aKOH COXPAaHEHUS YHEPTHH, 3aKOH
IPSIMOJIMHEMHOTO paclpOCTpaHEHHs CBETa,
3aKOH OTPAXXEHUS CBETA, 3aKOH MPEIOMIICHUS
CBETA; 3aKOH COXPAHEHUs HHEPrUM, 3aKOH
COXpaHEHUs HMMIIYJbCa, 3aKOH COXPAHEHHS
AIEKTPUYECKOr0 3apsia, 3aKOH COXpaHEHUs

MacCCOBOT'O 4YuCJa, IIOCTYJAThI Eopa, 3aKOH

PaIUOaKTUBHOTO  paclaja);  YBEPEHHOE
HCIIOJIb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEN
npu  a”aiu3e (PU3NYECKUX SBICHUH U
IIPOLIECCOB;

- chopMUpOBaTh YMEHUS pellaTh pPacuETHbHIC

3aJlayd ¢ SBHO 3aJaHHOM  (PU3NUYECKOU
MOJIETIbIO, UCTIONIB3YSl (PU3NYECKUE 3aKOHBI U
OPUHLIMIIBI; HAa OCHOBE aHajh3a YCJIOBHS
3alayd  BBIOMpaATh (PUBUUYECKYIO MOJCIb,

BBIICISATh  (U3WYECKHE  BEIUYHHBI U
bopMysbl, HEOOXOAUMBIE IJIsI €€ pelIeHUs,
MIPOBOJIUTH PACUCTHI U OIICHUBATH PEATBHOCTD
MOJTYYCHHOTO 3HAYCHHUSI buznueckon
BEJIMYMHBI, pEIIaTh KadyeCTBEHHBIC 3a7auH,

BBICTpanBasd JIOTUYCCKHU HEIIPOTHBOPCUYHUBYIO
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LENOYKY PACCYXICHUM C ONopod Ha
U3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
buznyeckue BICHUS



1. CtpykTypa u coaepxaHue o011eo0pa3oBaTebHON AUCIUTLIUHbI

2.1 O6beM AMCUUIIINHBI U BUABI Y4eOHOM paboThI

Bun yue6HOI pabOThHI O0BeM B yacax
0O06BeM 00pa3oBaTEILHON MPOTPAMMBI TUCIIUILIAHBI 180

1. OcHOBHOE conepxaHue

B T.4.:

TEOPETHUECKOe 00yUeHUE (JISKITHH ) 56
MpaKTHIeCcKoe 00yueHne 68
mabopaTOpPHBIE 3aHATUS 44
[IpomexxyTouHas artectanus (IK3aMeH) 12
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2.2. TeMaTH4eCcKUi IJIaH U COJIEPKaHNE TUCIUTUIUHBI « DUZHKa»

Haumenosaunue

Conepxanue yyeOHOro Marepuania, JIabopaTOpHble M MpakTUYeCKue pabOThl, MHAMBUAYATBHBIN MPOEKT

O0BeM

dusnka u MCTOIbI
HAY4YHOI'O IIO3HAHHA

pa3/iesioB U TeM (eciu mpexyCMOTPEHBI) 4acoB
1 2 3
Benenue. Conepxanne yueOHOT0 MaTepHana; 2mpakTuKa

duszuka — 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 Pu3nuUeckor kapTuHE Mupa. [lorpemHocTu u3MepeHuil (pu3znIecKux

(OCHOBBI TUHAMUKH

BEJINYMH.

Pasnen 1. Mexanunka 18

Tema 1.1 Conepsxanue yaeOHOTO MaTepHraa: 2

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

KUHEMATHKN BeJIMYUHBL. OTHOCUTENBHOCTh MEXAHUUYECKOTO IBMkeHnd. Crucrema orcyera. [I[pyHIMI OTHOCUTENBHOCTH
["anunes. CnocoOs! onucanus aprxenus. Tpaektopus. [TyTe. [lepemenienue. PaBHoMepHOE TPSIMOJIMHEWHOE
nerokeHue. CKopocTb. YpaBHEHHME JBHKEHHA. MrHOBEHHass M CpeOHSAA CKOPOCTH. Y CKOpEHHE.
IIpsAMOIIMHEVHOE MABUKEHHE C IIOCTOSIHHBIM YCKOPEHHEM. JIBMI)KEHHE C IIOCTOSIHHBIM YCKOPEHHEM
cBOOOAHOrO majeHus. PaBHOMepHOE JBM)KEHME TOYKHM TI0 OKPYKHOCTH, YIJIOBass CKOPOCTb.
[{enTpocTpeMuTenbHOe yckopenue. Knunematuka abCcoa0THO TBEPIOTO Tema

Tema 1.2 Conepxanue yueOHOro Marepuarna; 4

OcHoBHas 3aaavya quHamuku. Cuna. Macca. 3akoHbl Mexanuku Hetotona. Cuisl B ipupojie. Cuiia TSXKECTH
1 CUJIa BCEMUPHOTO TATOTEHUs. 3aKOH BCEMHUPHOTO TAroTeHus. IlepBas kocMudeckas CKOpocTh. JIBrkeHne
IiaHeT ¥ ManbIx Tea CoJiHeyHOU cucTeMbl. Bec.

HesecomocTs. Cuibl ynpyroctu. CHIIbI TpEHHS

Tema 1.3

Coneprxanue yueOHOro Marepuana;
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3aKOHBI
COXpaHCHUS
MEXAHUKE

MMiynsc Tena. MMiynsc cuibl. 3aKOH COXpaHEHHUs MMITyJbca. PeakTMBHOE IBH)KEHHME. MexaHuueckas
BpaboTra u MomHocTh. Kunetnueckas sueprus. [loTeHnmanbHas sHeprus. 3aKOH COXPaHEHUS] MEXaHUYECKOU
sHeprund. Pabora cunbl TspKecTM W cuiibl ynpyroctd. KoHcepBatuBHble cuiibl. [IprMeHEHME 3aKOHOB
coxpaHeHus. Vcrnonp3oBaHue 3aKOHOB MEXaHUKHU JJIs1 OOBSICHEHUS ABMYKCHHUS HEOECHBIX TEJT U JUIS 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: «CoxpaHeHHe MEXaHUYECKOW SHEPTUU NP ABUKEHHUU TeJla MO JEHCTBUEM CHJT
TSOKECTH U YIIPYTOCTH.

- KMHETUYECKOUPKMIKUX W TBepAbIX Tell. MpeambHbiii ra3. [laBnenue ra3a. OCHOBHOE YpaBHEHHE MOJICKYISIPHO-

Pemmenwne 3anay ¢ npodeccrnoHaIbHOM HAIPaBICHHOCTHIO TIO pa3aeny « MexaHuKay 8
Paznen 2. MonekynsipHast puzuka 1 TepMOAMHAMUKA 32
Tema 2.1 Conepsxanue yaeOHOTO MaTepHuaa: 4
OcHOBBI OCHOBHBIC TIOJIOKCHUSI MOJIEKYISIPHO-KHHETHYECKOW Teopuu. Pa3Mepsl W Macca MOJEKYlT W aTOMOB.
MOJICKYJISIPHO bpoyHoBckoe nBrkeHne. CHITBI M SHEPTHS MEKMOJICKYIIPHOTO B3anMoiercTBrsl. CTpoeHne ra3000pa3HbIX,

TEOPUHU KMHETUYECKOW Teopuu ra3oB. TemmepaTypa U €€ u3MepeHHe. AOCONIOTHBIM HyJlb TEMIEPATYpBHI.
TepMmoauHamMpueckas mkana temmeparypel. Temmeparypa 3Be3n. CKOpOCTH ABMKEHUS MOJEKYI M HUX
M3MepeHHe. YpaBHEHHE COCTOSHUS HJeanbHOro rasza. M3ompoueccel u ux rpaduku. ['a3oBble 3aKOHBI.
MoutsipHas razoBas OCTOSIHHAs
Pemenue 3amau ¢ mpodeccruoHanbHON HAMPABICHHOCTHIO 4
JlaGopaTtopHbIe 3aHSITHS: 2
JlabopaTopHas pabota Ne2 : «3ydueHune oJHOTO U3 U30IPOLIECCOB)

Tema 2.2 Conepsxanue yaeOHOTO MaTepHuaa: 4

OCHOBBI BHyTpeHHss sHeprusi cuctemMbl. BHyTpeHHss sHeprusi uaeansHoro rasza. Pabora m Teriora xak (popmbl

TEPMOJMHAMMKHN  [mepefadyu SHepTruu. TernoeMKocTb. Y ielibHas TemI0eMKoCThb. KoanuecTBo TennoThl. Y paBHEHHE TEMIOBOTO
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Oananca. IlepBoe Hauamo TepMoaAMHAMUKH. AnuabaTHbIM Tmporiecc. BTopoe Hauyano TepMOAMHAMUKH.
[TpuHMn aefcTBUA TerIoBoM MauHbl. TernoBbie apurarenu. KIIJI TerioBoro npuratens. XoJa0AWIbHbIE
MaiuHbl. OXpaHa IPUPOJIbI

Pemmenue 3anay ¢ npodeccrnoHalbHOM HAIPaBICHHOCTHIO 4
Tema 2.3 Conepxanue ydeOHOTO MaTepuaa; 4
ArperaTHble VcnapeHue u koHaeHcauus. HacpleHHsli nap U ero cBoMcTBa. AOCONIIOTHAS U OTHOCUTENBHAS BIIAXKHOCTh
COCTOSIHUS Bo3ayxa. llpubopel nns ompeneneHuss BIAXHOCTU Bo3ayxa. Touka pocbl. Kumenue. 3aBHCHMOCTH
BEILIECTBA UremMIepaTypbl KUIEHUs OT aAaBieHusa. Kpurtudeckoe cocrtositHue BemiecTBa. lleperperslidi map u €ro
(bazoBble MCIIOJb30BAaHNE B TEXHUKE. XapaKTEPUCTUKA JKUJIKOTO COCTOSHHS BeHIeCTBA. IIOBEpXHOCTHBIN cCIOMN
[1epEXO0bl PKUJKOCTH. DHEPIUs TIOBEPXHOCTHOTO ¢10s1. bivkHanil nopsanok. [loBepxnoctHoe HaTsxeHne. CMaynBaHUeE.

SIBIIEHMST HA TPAHUIE XUAKOCTH C TBEPABIM TelaoM. KanmwispHble sBIICHUS. XapaKTEPUCTHKA TBEPIOTO
coctosiHus BemecTBa. Kpuctaimnuyeckue u amopdHbie Tena. Ynpyrue cBoiCTBa TBepbIX Tell. 3akoH ['yka.
MexaHnuveckue cBoicTBa TBepbIX Tell. [lnactuueckas (ocrarouynas) aedopmariiusi. TeniaoBoe pacumpeHue
TBepABIX Ten U kujakoctedd. Koaddunment nuHeitHoro pacmupenus. KoaddunueHt o0bEMHOTO
paciupenus. Y4er pacipeHus B Texuuke. [InaBnenue. Y nenbHas Teriora miasieHus. Kpucramumsanusi.
[IpakTHYyeCcKkOe MPUMEHEHNE B MOBCEHEBHOM KU3HU (PUBMUECKUX 3HAHUN O CBOMCTBAaX ra3oB, KHUIKOCTEH U
TBEPABIX TEJI

Pemenue 3amay ¢ nmpodeccruoHanbHOM HAIIPaBIEHHOCTHIO

JlaGopaTopHble 3aHATHSA:

JlabopaTtopHas pabota Ne3: « Onpenenenue BIaKHOCTH BO3TyXa»

JlaGoparopHas padota Ned: « Onpenenenue kodgphUiieHTa TOBEPXHOCTHOTO HATSKEHUS YKUIKOCTH
JlaGoparopHas pabota Ne5: «HaOmroneHue pocta KpUCTaNIOB U3 PaCTBOPa

Paznen 3. DiexkTpoauHamMuKa

Tema 3.1
DIEKTpUUECKOE
noJie

Conepsxanue yaeOHOTO MaTepHuaa:

DJIEKTPUYECKUE 3apsibl. DJIEMEHTAPHBINA STIEKTPUUECKUN 3apsijl. 3aKOH COXpaHeHus 3apsiaa. 3akoH Kynona.

OJIEKTpUYECKas MOCTOSHHAA. OJJeKTpuueckoe mnoisie. HanpsskeHHOCTh 3nekTpudeckoro mons. [IpuHiun
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cyneprno3uiiui noJjied. [IpoBOJHUKU B SJIEKTPUYECKOM Toyie. JIMPJIEKTpUKU B DIIEKTPUUECKOM TOJIE.
[Monsipuzanust AudIeKTpUKoB. PaboTa cuit anekTpoctatudyeckoro nofsi. [lorennman. Pa3HOCTh MOTEHIMAIOB.
CBsi3b MEXY HANPSKEHHOCTHIO U PA3HOCTHIO MOTEHIMAIOB AJIEKTPUUYECKOTO MOdS. DJIEKTPOEMKOCT.
Enununel  anexktpoemkoctd. Konpencatopel. CoenMHEHHE KOHJEHCATOpPOB B Oarapero. ODHeprus
3ApSPKEHHOTO KOHJEHCATOpa. DHEPIHs 3JIEKTpUYECcKoro noss. I[[puMeHeHne KOHIEHCaTOpOB

ITOCTOAHHOI'O TOKa

Pemenue 3aay ¢ npodeccroHaNbHOM HAIIPaBIECHHOCTHIO 4

JlaGopaTopHbIe 3aHATHSA:

JlabopaTopHas pabota Ne6: « OnpeneneHue eKTPUIECKOM eMKOCTH KOHJIEHCATOPOB) 2
Tema 3.2 Conepxanue yueOHOro Marepuarna; 4
3aKOHBI YcnoBusi, HEOOXOAUMBIE [IJIi BO3HUKHOBEHHUS M TOAACPKAHUS dJIEKTpUueckoro Toka. Cuia Toka H

[JIOTHOCTh TOKa. 3akoH Oma myis ydacTka Henu. 3aBUCUMOCTh SJIEKTPHUUYECKOTO COIMPOTUBIICHHS OT
Marepualna, JJIMHbI W IUIOIIAJX TONEPEYHOr0 CEUYECHHUS IPOBOJAHUKA. 3aBUCUMOCTH SJIEKTPUYECKOIO
COTIPOTUBJICHUSI TMPOBOJAHUKOB OT TeMmmeparypbl. TemmeparypHbli KOI(PGUIMEHT COMPOTUBICHUS.
CBepXnpoBOAUMOCTh. PaboTa 1 MOIITHOCTH TOCTOSTHHOTO TOKa. TerioBoe eicTBrUe Toka. 3aKoH I Koymss—
JleHnia. DneKkTpoaBMKyasd CAJIa UCTOYHHMKA TOKAa. 3akOoH OMa JJIsl MOJHOM LEenu. DJIEKTPUUECKUAE LEMH.
[TapaniensHOE ¥ OCIE0BATENBHOE COEAUHEHUE MTPOBOIHUKOB. 3akoHbl Kupxroda nns y3zna. Coequnenue
MCTOYHHUKOB 3JIEKTPUYECKON SHEPrUU B OaTapero

Pemenue 3amau ¢ mpodeccroHaNbHONM HAITPaBICHHOCTHIO

JlaGopaTopHble 3aHATHSA:

JlabopaTtopnas pabota Ne7: « OnpeneneHue y1eabHOTO COMPOTUBICHUS TTPOBOTHUKA

JlaGoparopnas padota Ne8: « OnpeneneHne TepMUIecKoro KodGpuiiueHTa ConpoTUBICHUS METN
JlaGoparopHas padota Ne9: « Uzmepenue DJIC 1 BHYyTPEHHETO CONTPOTUBJICHUS UCTOYHUKA TOKA»
JlaGoparopuass pad6ora Nel(Q: « M3ydeHue 3aKOHOB TOCJIEIOBATEIBHOTO W MapaUIeIbHOTO COCIUHEHUH
MIPOBOJHUKOBY

JlabopaTtopnas pabota Nel1: « MccnenoBanve 3aBUCUMOCTH MOIITHOCTH JIAMITHI HAKJIMBAHUS OT HATIPSHKCHUS

12

Ha €€ 3aKuMax»
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JlabopaTtopHas padota Nel2: « Onpenenennie KI1I 35eKTporinTKm

Tema 3.3|Coneprxanue yueOHOr0 MaTepuaa:
OIEKTPUUECKUN TOKDJICKTPHUSCKAN TOK B METaJIaX, B JJICKTPOJIMTAX, ra3ax, B BaKyyMme. DJIEKTPOJIM3. 3aKOH 3JIEKTPOJIN3
B pasnmnuHbIxDapanes. DIEKTPOXUMHUUYECKUN SKBHUBAJICHT. Buabl ra3oBbIX pa3psaoB. TepMORIEKTPOHHAS 3MHCCHSL.
cpenax [1na3ma. DyekTpudecKkuil TOK B MOIyNnpoBogHUKaX. COOCTBEHHAs U MpUMECHAs POBOJIUMOCTH. P-n mepexo.
[ IpuMeHeHre noJIyIpOBOJHUKOB. [101yITpOBOIHUKOBBIE PUOOPHI
Pemenue 3aay ¢ npogeccuoHanbHOW HAIIPaBIEHHOCTHIO
JlaGopaTopHble 3aHATHSA:
JlabopaTopHas pabota Nel3: «OnpeneneHue 3IeKTPOXUMHUIECKOTO IKBUBAJICHTA MEJTN
Tema 3.4 Conepxanue yueOHOro Marepuarna;

MarauTHOE 110J1€

BekTop MHAYKIMM MAarHUTHOTO TOJs. HanpsiK€eHHOCTh MAarHUTHOTO MOJA. J{efCTBUE MarHUTHOTO TOJIS Ha
MPSAMOJIMHEWHBIN NPOBOJAHUK ¢ TOKOM. B3anmopericteue TokoB. Cuna Amnepa. [Ipumenenue cuiibl AMnepa.
MarnuTHblii TIOTOK. PaboTa 1o mepeMenieHno MPOBOJHMKA C TOKOM B MarHuTHoMm rmoje. [leiicTBue
MarHuTHOrO moJig Ha ABwxkyuuicsa 3apsana. Cuna Jlopenua. Ilpumenenne cunbl Jlopenua. Omnpenenenue
YAEJIBHOTO 3apsiga. MarHuTHbIE CBOMCTBA BelllecTBa. MarHuTHasi mpoHUulaeMocTh. CoHEeYHas aKTUBHOCTH
1 e€ BIUsHUE Ha 3emiTto. MarHuTHbie Oypu

Peenue 3aay ¢ npodeccroHanbHOM HaIPaBIEHHOCTHIO

Tema 3.5
DIIEeKTpOMarH1uTHas
WHTYKIIHST

Conepkanue yueOHOTO MaTepuaa:

SIBneHue 3neKTpoMarHuTHOM MHAYKIUU. [IpaBuio Jlenna. 3akoH 3IeKTpOMarHuTHOM UHAYKIUUA. BuxpeBoe

pnekTpuueckoe mnoje. OJIC uHAYKIMM B JBWXKYIIMXCA IPOBOJHMKAX. SIBICHHE CAMOWHIYKLHU.
MHIyKTUBHOCTb. DHEPIUsl MATHUTHOTO TOJISI 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: «VccemoBanre 3aBUCIMOCTH CHIIBI TOKA OT JIEKTPOEMKOCTH KOHEHCATOpa B
L€ IEPEMEHHOTO TOKa

JlaGoparopHas padota Ne 16: «3mMepenne MHIYKTUBHOCTU KATYIIIKI)

Pasnen 4. Kosebauusg 1 BOJTHEBI

20

Tema 4.1
MexaHnyeckue
KOJICOAHUS U BOJIHBI

Conepxanre yueOHOro Marepuara:

KonebarenbHoe naBuxeHue. ['apMoHuueckue kosiebanusi. CBOOOAHBIE MEXaHUYECKUE KOJICOaHMUS.
[IpeBpamienye »HEprud npu KosiebaTenbHOM ABMKEHUU. CBOOOAHBIE 3aTyXalIIME MEXaHUYECKUE
KoneOanus. MatemaTuueckuii MasiTHUK. [Ipy>KUHHBINA MasgTHUK. BhIHYX/1I€HHbIE MEXaHUYECKHUE KOJIEOAHUSI.
Pe3onanc.

[lonepedHble W IMPOJOJIBHBIE BOJIHBI. XAPAaKTEPUCTUKU BOJHBI. 3BYKOBBIE BOJHBL. YIJBTPa3ByK M €ro

JlabopaTopuass pabora Nel7: «M3yueHue 3aBUCUMOCTH MepuoAa KOJeOaHUS HUTSHOTO (MPY>KUHHOTO)
MasiTHUKA OT JUTMHBI HUTH (MacChl Tpy3a)»

IPUMCHCHHUE
Penrenne 3amau; « MexaHnueckue KOJIeOaHusT BOJIHBI» 4
JlaGopaTtopHble 3aHITHS: 2

Conepxanre yueOHOro Marepuara:
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e KoJeOaHus
BOJTHBI

Tema 4.2CB00OOIHBIE AIIEKTpOMarHuTHbIe kKosiebanus. [IpeBpanenue sHeprun B KosuedareabHOM KOoHType. Dopmyria
DNeKTpOMarHuTHbI [[oMcoHa. 3aTyxarolue >JIeKTpOMarHuTHbIe KosieOaHus. ['eHepaTop HE3aTyXaromMX 3JIEKTPOMAarHUTHBIX

uKoJieOaHni. BeiHyXeHHbIE AneKTpruuecKkue Kojebanus. Ilepemennslii Tok. ['eHepaTop nepeMeHHOro TOoKa.
EMKOCTHOE M MHIYKTUBHOE CONPOTUBJIEHUS IEPEMEHHOIO TOKa. AKTUBHOE CONPOTUBIEHUE. 3aKkoH OMa /115
PIEKTPUYECKOM LIeNH IEPEMEHHOro TokKa. Pabora M MOIIHOCTH NEPEMEHHOro TOKa. Pe3oHaHc B
piiekTpuueckoi nenu. Tpanchopmatopsl. Toku Beicokoi yacToTsl. [loydyenue, nepegava u pacupeneieHue
AIIEKTPOPHEPIUU. DJIEKTPOMArHUTHOE II0JIE KaK OCOOBbIM BHJ MaTepuu. ODJIEKTPOMArHUTHBIE BOJIHBI.
CBoiicTBa 3JeKTpOMarHuTHBIX BoJIH. Bubpatop ['epuia. OTKphITHIN KoNeOaTenbHbIN KOHTYp. M300peTeHue
pamno A.C. IlonoBeMm. [lonsiTHe 0 paguocBssu. llpuHmmn paguocesasu. [IpruMeHeHHe 3IEKTPOMarHUTHBIX

[Ipupona cBera

ToueuHblll HICTOYHUK cBeTa. CKOPOCTh PACIIPOCTPAHEHUS CBETA. 3AKOHBI OTPAYKEHHSI U IIPEJIOMIICHUS CBETA.
Conneunble m nyHHble 3armenus. [Ipuainun [roiirenca. Ilomnoe otpaxkenme. JIun3zbel. IlocTtpoenue
M300pakeHus B JMH3aX. DopMyia TOHKOW JMH3bI. YBEJIMYEHUE JUH3bI. [71a3 Kak ONnTHYecKas CHCTEeMa.
OnTtuyeckue nmpuodopsl. Teneckonsl. Cuina cBera. OCBEmEHHOCTh. 3aKOHBI OCBEIIIEHHOCTH

BOJTH

Pemenue 3aau ¢ mpodeccuoHaNbHONW HAMPABICHHOCTHIO 6
Pa3nen 5. Ontuka 24
Tema 5.1 Coneprxanue yaeOHOTO MaTepHuaa: 2

JlaGoparopuast pabotaNel9 : «VccnenoBaHue 3aBUCUMOCTH PACCTOSHUSI OT JIMH3BI O HM300pa)KEHUs OT|

PaCCTOAHUA T JIMH3bI A0 IIPCAMETA»

Pemenue 3amau ¢ nmpodeccroHaNbHONM HAITPaBICHHOCTHIO 6
JlaGopaTtopHbIe 3aHSITHS:
JlaGoparopHas padota Nel8: « OnpeaeneHue nmoka3aress MPEIOMICHUS CTEKIIa 4

Tema 5.2

Coneprkanre yaeOHOTO MaTepHraa:
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BostHOBBIE
CBOMCTBA CBETa

NuTtepdepenius cera. KorepeHTHOCTh cBeTOBBIX nyueil. MHTepdepenius B ToHkuX IuieHKax. Kombia
Hrerorona. VMcnonb3oBanue nHTepdepeHIny B Hayke U TexHuke. udpakus ceera. Judpakuus Ha menu B
napayuienbHbIX Tydax. Judpaknuonnas pemerka. [lonstue o ronorpaduu. [lonspuzamus monepeyHbIx BOJH.
[lonspuzanus ceera. /[BoiiHoe mydenpenomienue. [lomsapouasl. Jucnepens ceera. Buasl n3nyuyennii. Buael
cnexTpoB. CriekTpbl ucnyckanus. Crnekrpsl noriomeHus. CrekrpanbHblid aHanu3. CrneKkTpaabHble KIacChl
3Be3l. YibTpaduoseroBoe uznydenue. MuappakpacHoe usinyuenue. PenrreHosckue ayuu. Ux nmpupona u
cBoycTBa. [1Ikana 3J1eKTpOMarHUTHBIX U3JIy4YEHUN

JlaGopaTopHbIe 3aHSATHSA:

JlaGopatopuas pabotra Ne20: « OmnpegeneHue MJIWHBI CBETOBOW BOJHBI C MOMOIIBIO AUDPAKIIMOHHOMN
PEIICTKI

JlaGoparopHas pabota Ne21: « HabntoieHrue CiIoNIHOTO U JJMHEHYATOTO CIIEKTPOBY

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

Tema 5.3
CrenmansHas
TeOpHs
OTHOCHUTEJILHOCTHU

/[BmkeHne co CKOpPOCThIO cBera. llocTymarel TEOpMHM OTHOCUTEIIBHOCTM W CIEICTBUA U3 HUX.
MHBapraHTHOCTH MOAYJISl CKOPOCTH CBETa B BaKyyMme. JHeprus okosi. CBsi3b MacChl U SHEPTUH CBOOOTHOM
YaCTHULBI. DJIEMEHTBI PEISTUBUCTCKON TUHAMUKA

Paznen 6. KBanroBas ¢usuka

Tema 6.1
KBaHnTOBas ornTtuka

ConeprkaHue yueOHOTO MaTepuaa:

KBaHnToBass rumnore3a Ilmanka. TeruoBoe wu3mydenue. KopryCKynsipHO-BOJHOBOM Jyanu3M. POTOHBI.
['unoTe3a ae bpoins o BoIHOBBIX cBolicTBax yactuil. CoOoTHOIIEHUE HeompeaeaeHHocTel I eizenbepra.
JlaBienne cBera. Xumuueckoe aeiicteue cBera. OnbiTel I1.H. JIebenera nu H.M. BaBuioBa. ®otosddekr.
YpaBHenue OWHmTelHa 1 Qotorddexra. Buemnmit dorosnexkrpuueckuit 3¢ dexkt. BHyTpeHHUI
boTorpdext. Tunsl porosnementos. [Ipumenenue potorpdexra

Pemenne 3amay «KBaHTOBast onTHKAY

Tema 6.2

ConeprkaHue yueOHOTO MaTepuaa:
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dusuka aroma u
ATOMHOTO siJIpa

Pa3BuTHE B3IIIA10B Ha CTPOEHHUE BeHIeCcTBAa. MOJIeN CTPOEHU aTOMHOTO sA/1pa. 3aKOHOMEPHOCTH B
ATOMHBIX CIIEKTpax Bojopoaa. SAnepHas mozaenb atoma. OnbiTel J. Pezepdopna. Mozaenb atoma Bog0po1a
o H. bopy. KBanToBsie noctyinarsl bopa. JIazepsl. PagnoakTuBHOCTS. 3akoH PaIMOAKTUBHOIO
pacnana. PagmoaktuBHble mpeBpaimieHus. CrocoObl HaOMIOACHUS W PETHCTPAIlMH 3apsHDKCHHBIX YaCTHII.
Dddext BaBumora — YepenkoBa. CTpoeHne aToMHOTO sifipa. JlepexT Macchl, SHEpTHUs CBSI3U H YCTOMIHBOCTh
ATOMHBIX sifep. SaepHble peakuuu. SnepHas dHEPreTHUKa. JHEPreTUYECKUN BBIXOJ SIACPHBIX PEaKIUU.
VcKkyccTBEHHas: paguOakTUBHOCTb. JleneHue Tspkenbix saep. llenmHas saepHas peakuus. Ynpasisiemas
nenHas peakuus. SAnepHeiil peaktop. TepMosiaepHslii cuHTe3. DHeprus 3Be3.1. Iloydyenre pagnoakTUBHBIX
M30TONOB M MX IpUMEHEHHE. buonormdeckoe ACHCTBUE PAAUOAKTHUBHBIX HM3IIyYCHHH. DJIEMEHTapHbIC

YaCTHUIIbI
Pemenue 3anay : «du3nka aToMa U aTOMHOTO SIAPay 2
Paznen 7. Ctpoenue Beenennoit 8
Tema 7.1 Conepsxkanue yaeOHOTO MaTepHuaa: 2
CtpoeHnue ConHeuHas cucTeMa: IJIaHEThl U MaJlble Tena, cucteMa 3emissi—IIyHa
COJIHEUHOM CUCTEMB]
Tema 7.2 Conepxanue yueOHOro Matepuarna; 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
JlaGopaTopHble 3aHATHSA:
JlabopaTtopHast pabota Ne22: «3ydenne kapThl 3B€3JHOTO HEO» 2
Pemenue 3anau: «Ctpoenue BeeneHHon» 2
[IpomexyTouHas 12
aTTECTallMs: YK3aMEH
Bcero: 180
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2. YcnoBus peanuzanuu IpOTPaMMBI
0011e00pa3oBaTeNbHON TUCIIUILINHBI
3.1. TpeGoBanus K MHUHHMAILHOMY MaTE€pPHATBHO-TEXHUYECKOMY OOCCIICUCHHIO
Peanuzanmst mporpaMMbpl TUCITUTUIMHBI TPEOYyeT HaIU4Hs y4eOHOro KaOuHeTa
bU3UKH.
O6opynoBanue yueOHOro KabUHeTa:

1. [udporas 1adboparopus o GU3UKE I YIUTES;

2. [Hudporas maboparopust 1o GU3MKeE I YICHUKA;

3. Becbl TeXHUYECKHUE C pa3HOBECAMU;

4. KoMrmiekt 1151 1abopaTopHOro MpakTUKyMa MO ONTHKE;

S. KoMrekt 1151 1abopaTopHOro MpakTUKyMa 110 MEXaHUKE;

6. Kommnekt nnst mabopaTopHOTO MpakTUKyMa MO MOJIEKYJISIpHOW (QU3UKE U
TEPMOIMHAMHUKH;

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

8. KommuiekT nansi  u3ydeHuss BO30OHOBISEMBIX HCTOYHHKOB  DHEPTHU
(COMHEYHOW, BETPOBOM 3HEPrUHM, OMO-, MEXAHMYECKOW M TEPMOIIEKTPUUYECKON
HYHEPreTUKH );

Q. AmMriepMeTp J1a00paTOPHBIL;

10. BoubT™meTp 1ab0paTOPHBIL;

11. KonopumeTp ¢ HaOOPOM KaJOPUMETPUUECKUX TEIT;

12. TepmomeTp 1abOpaTOPHBIN;

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

14.  Bapomerp-aHepous;

15.  Biok nuTaHus peryaupyeMblii;

16. Beb6-kamepa Ha IMOJABMKHOM IITATHUBE;

17. Bupgeokamepa st pabOThI ¢ ONTHYECKUMHU TPUOOpamMUu;

18. T'enepaTop 3ByKOBOIM;

19. T'urpomertp (TICUXpOMET);

20. I'py3 HaGopHBIH;

21. JluHamMOMeTp IEMOHCTPAIMOHHBIH;

22.  KOMIUIEKT MOCY/IbI IEMOHCTPAIIMOHHON C TIPUHAITIC)KHOCTSIMH,
23. MaHoMeTp XHIKOCTHOM JTeMOHCTPAIMOHHBINH;

24.  MeTtp NeMOHCTpPAIIMOHHBIN;

25.  MHuUKpPOCKOIT JeMOHCTPAIMOHHBIN;

26. Hacoc Bakyymublii KomoBckoro;

27. CTOoIHK NOABEMHBIN;

28. IlrtaTuB 1€MOHCTPALMOHHBIN (PU3UYECKUIL;



29.

DJIEKTPOIUIUTKA;

30. HabGop neMOHCTpaAIMOHHBINA 110 MEXAHUYECKUM SIBIICHUSIM;

31. HabGop neMOHCTpaIMOHHBIN 110 JUHAMHUKE BpaIaTEIbHOTO JIBIKCHUS,
32. HabGop AeMOHCTpaAIMOHHBINA 110 MEXAHHYECKUM KOJICOaHUSIM;

33. Habop nemMoHCTpaImOHHBIN BOJTHOBBIX SIBJICHUM;

34. Benepko Apxumena;

35. Masgarunk Makcsennia;

36. Habop Ten paBHOTO 00BEMA;

37. HabGop Ten paBHON MaccChl;

38. IIpubop mns gemMoHcTpaIuu aTMOCHEPHOTO JTaBIICHNUS;

39. IIpu3ma, HAaKJIOHSIOMIASCS C OTBECOM;

40.  Ppiuar qeMOHCTpaIlMOHHBIN;

41. Cocyasl cooOIIaroNIUecs;

42. CrakaH OTJIMBHOMW J€MOHCTPAIlMOHHBIIA;

43. TpyOka HeroToHa;

44.  ap IMackans;

45. Habop neMOHCTpalMOHHBIA MO MOJIEKYJISpHOU (U3MKE U TEIIOBBIM
SIBJICHHSIM;

46. HabGop neMoHCTpaIllMOHHBIN 110 Ta30BBIM 3aKOHAM;

47. Habop kanuiisipos;

48. TpyOxka nas 1eMOHCTpallui KOHBEKIIUU B KUJIKOCTH;

49.  [unuHApPHI CBUHIIOBBIE CO CTPYTOM;

50. Iap c xombHOM;

51. BEBICOKOBOJLTHBIN UCTOYHUK;

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

53. Jlo3umeTp;

54. KamepToHbI HAa PE30HAHCHBIX STITUKAX;

55.  Komriekt mpuOOpoB M MPUHAIICKHOCTEH NI JEMOHCTPAIIMA CBOWCTB

QJICKTPOMAIHUTHBIX BOJIH,

56. Kommekt mnpuOOpoB IS M3YYCHHsS TPHUHIMIIOB paguomnpueMa W
paauorepeaayn;

57.  KoMmIiekT npoBOJIOB;

58. Maruaut n1yroodpasHblii;

59. Marsaur nojaocoBo¥ IeMOHCTPAIMOHHBIN;

60. Mammuna snekTpodopHas;

61. MasTHUK dIEKTPOCTATHUCCKUI;

62. Habop no n3y4eHn0 MarHuTHOTO OIS 3eMIIH;

63. Habop aemoHCTpaIlMOHHBIN IO MATHUTHOMY TTOJTIO KOJIBIIEBBIX TOKOB;

64. Habop neMOHCTpaIMOHHBIN MO TOJIYITPOBOJHUKAM;



65.
66.
67.
68.
69.
70.
71,
72,
73.
74,
75.
76.
77,
78.
79.
80.
81.
82.
83.
84.
85.
86.

Habop neMoHCTpallMOHHBIN 110 TOCTOSHHOMY TOKY;
Habop n1eMOHCTpaIllMOHHBIN MO 3JEKTPUUECKOMY TOKY B BAKYYME;
Habop neMOHCTpallMOHHBIN MO 3JIEKTPOJUHAMHUKE;
HaGop na neMoHCcTpaly MarHUTHBIX MOJIEH;

Habop muist ieMOHCTpaliy 3JIEKTPUIECKUX TOJIEH;
Tpanchopmarop yueOHBIH;

[Tamouka cTeKknsiHHAS,

[Tanouka 360HUTOBAS;

[Tpubop Jlenna;

Ctpenku MarHUTHBIE Ha IITATUBAX;

CyntaH 371eKTpOoCTaTHYECKUI;

[IITaTuBBI N30IUPYIOLIUE;

DNeKTpOMarHuT pa30oOpHBIN;

Habop neMOHCTpalluOHHBIN M0 TEOMETPUUYECKON ONTHUKE;
Habop neMoHCTpallMOHHBIN 110 BOJTHOBOW OMTHKE;
CrekTpocKoI AByXTpYOHBII;

Habop cnekrpaibHbIX TPYOOK C ICTOUHUKOM MTUTaHUS;
YcranoBka st uzyuenust Gotodpdexra;

Habop nemoHCTpanmoHHbIH 1o nmoctossHHOM [1nanka;
KoMIiekT HarasiAHbIX TOCOOUH JI71s1 TOCTOSIHHOTO HMCIIOJIb30BAHUS;
Komrekt noptperoB aiis oopmiieHust KaOMHETa;
KoMriiekT 1eMOHCTpallMOHHBIX Y4€OHbBIX TaOIHII.

3.2. Uadopmarmonroe obecrieueHrne 00yIeHus

OcHOBHBIE VUeOHBIE U3IAHUS

. Kamamaukos, H. Il. ®usuka : y4eOHUK W TPAKTUKYM JUISI CPETHETO

npodeccuonanbHoro oopaszosanus / H. I1. Kanamnaukos, C. E. MypaBbeB. —
2-¢ u31., epepad. u pon. — Mocksa : M3gatenscTBo FOpaiit, 2023. — 496

c. — (ITlpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-16205-9. —
TekcT : anexTpoHHbI // Ob6pazoBarenbHas mwiathopma FOpaitt [caift].

. Ponuonos, B. H. ®u3uka nis koyuieqxei : yaeoOHoe mocoOue jisi CpeTHEro

npodeccuoHanbHoro oo6pazoanuss / B. H. PoamonoB. — Mockga
M3narensctBo  IOpaiit, 2023. — 202 c¢. — (IIpodeccuonanproe
obpazoBanue). — ISBN 978-5-534-10835-4. — TekcT : 37EKTpOHHBIN //
Oo6pazoBatenbHas miatdopma FOpaiiT [caiir]

3. Aizenniod, A. E. ®usuka : y4eOHMK M TPAKTUKYM JJII CPEIHETO

npodeccuoHanbHoro oo6pazoBanus / A. E. Auzennon. — Mockga
M3natensctBo  IOpaiit, 2023. — 380 c¢. — (IIpodeccuonanproe



obpazoBanue). — ISBN 978-5-534-18089-3. — Tekcr :
Oo6pazoBarenbHas maatgopma FOpaiit [cailt]

AIIEKTPOHHBIN //

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

4, KOHTpOJIL N OLICHKA pC3yJabTAaTOB OCBOCHUA TUCLHUIIIINHBI.
KOHTpOJII) N OLICHKA PACKPBIBAIOTCS YCPC3 YCBOCHHLIC 3HAHUA U HpI/IO6p€TCHHLIC
)41

00y4aroIUMUCS dopMupoBaHue  OOIIMX

HpO(l)eCCI/IOHaJ'IBHBIX KOMHGTCHHI/Iﬁ. KOMH@TCHHI/II/I JOJDKHBI OBITH COOTHECCHBI C

YMCHUA, HAIIPaBJICHHLIC Ha
NpCAMCTHBIMH PC3YyJIbTaTaMU. I[J'I)I KOHTPOJII U OLHCHKHU PC3YJIbTATOB O6y‘-IeHI/I$I

npenojiaBaresib BbIOUpaeT (QOpMbI U METOJBI C Y4YeTOM MpodecCuoHAIU3AIUN

06y‘1€HHH I10 IIpOorpaMme qUCHUILINHBI.

Konx 1 HamMmeHoBanue

(hopMUpYEMBIX KOMIIETECHIINI

Pa3nen/Tema

T OIIEHOYHBIX
MEPOITPUATHN

OK 01. BpibupaTth cmocoOsl

Paznen 1. Temsr 1.1., 1.2, 1.3

Paznen 6. Temsul 6.1., 6.2.

- YCTHBIN OIIPOC;

peLICHUs 3amadlPazgen 2. Temsr 2.1.,2.2., 2.3. (bpOoHTaTBHBIM
poheCCHOHAIBHOM Paznen 3. Temsr 3.1., 3.2., 3.3., onpoc;
eITeIbHOCTH 3.4., 3.5. OIlCHKa
[IPUMEHUTEIILHO kPa3nen 4. Temsr 4.1., 4.2. KOHTPOJBHBIX PaboT;
[Pa3IMYHBIM KOHTEKCTaM Paznen 5. Temsr 5.1.,5.2., 5.3. HaOII0ICHUE 34

XOZIOM  BBITIOJTHCHUS]
1a00paTOPHBIX
pabor;

OLIEHKA BBITIOJHEHHUS
1a060paTOPHBIX
pabor;

OIICHKa
IPaKTUYECKUX padoT
(pewenus
Ka4eCTBEHHBIX,
pacUeTHBIX,
po¢eCCHOHAILHO
OPUEHTHUPOBAHHBIX
3a1a4);

OIICHKa TCCTOBBIX

3aJaHMM;



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

HAOIIOACHUE 34
XOIOM BBIIIOJHEHUS]]
VHTHBH Ty JTbHBIX
IIPOCKTOB W OIICHKA
BBIIOJIHEHHBIX
IIPOCKTOB;
BBIINIOJIHEHHUE
SK3aMEHAIIMOHHBIX
3aJaHul




