1920
MUHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA3OBAHMA
POCCHUICKOU ®EJEPAIIUN
denepanbHOE rOCYJaPCTBEHHOE OIOIKETHOE 00pa30BATENBHOE YUPEXKICHUE
BBICILIETO 00pa30BaHUs
«KyOaHCcKkuil TOCYy1apCTBEHHbBIN YHUBEPCUTET

HNuctutyT cpennero npodeccnoHaabHOTO 00pa3oBaHUs

VIBEPKIAIO - N,
,'hipck'mp UHCIIO \

05/ f T.I1.Xnonosa
- - ————

/
«28» mas 2019 n*

PabGouyasi nporpaMMa TUCUMILIMHBI
I1/1.03 ®usuxka

21.02.08 IlpuknagHas reoe3us

Kpacunomap 2019



Pabouasa nporpamma aucuumuivssl [1/1. 03 dusuka pazpaboTaHa Ha OCHOBE
[IpumepHoii nporpammbl 001I€00pa30BaTeIbHON y4eOHON AUCHUILUIMHBL «DHU3uKa»
st npodecCHOHANbHBIX  00pa30BaTENbHBIX OpraHu3alui, pPEeKOMEHIOBaHHOU
QenepanbHbIM  TOCYAAPCTBEHHBIM aBTOHOMHBIM — yupexaeHueM «dDenepanbHbli
WHCTUTYT pa3BuTus oOpazoBanus» (OPI'AY «DUPO») B kadecTBe NPUMEPHOU
NpOrpaMMbl Uil pealu3aluyd OCHOBHOM mpodeccHoHaNbHOW 00pa3oBaTebHON
nporpammbl CITO Ha 6a3e 0CHOBHOTO 00I1Iero 00pa3oBaHus C MOJIYYEHUEM CPEIHETO
obmrero oopazoBanus (mpotokos Ne3 ot 25 mas 2017 r.). PeructpaioHHsiii HoMep
peuensuu 384 ot 23 urosist 2015 1. PI'AY «OUPO».

ITJ1. 03 ®dusuka

®dopma o0yueHus Ounas

1 kypc 1, 2 cemecTp

Bcero 136 yacoB, B TOM YHCIIC:

JIEKIIUU 46 gac.

NpaKTUYECKUE 3aHITUS 32 yac.

CaMOCTOSITeTIbHBIC 3aHSATHSI 50 yac.

KOHCYJIbTalluu 8 vac.

(dbopMa UTOrOBOI0 KOHTPOJIS KOHTpOJIbHas paboTa/ nud. 3a4eT

CocTtaBuTenb: penoiaBaTeib fg %‘,‘:‘/;’ ~ B.C. I'puraii
7 v

VYTBepklieHa Ha 3aceJaHuU MPEIMETHO-IIUKIOBONW KoMHccHu EcTecTBeHHOHayYHBIX
TUCIUIUIMH, crnenuaibHocTeil [TuenoBoacTBo, CanoBo-mapkoBoe M JaHAIMA(QTHOE
CTPOUTEIHCTBO

npotokoJ Ne 10 ot «15» mas 2019 .

[Ipencenarens mpeaMETHO-IIUKIOBOM KOMHMCCHU ECTECTBEHHOHAYUYHBIX JUCIUILIMH,

Cl'IeHI/IaJI)I()lHOCTeI\/i [TuenoBoacTBO, CaoBO-MMapKOBOE U JaHIIIA()THOE CTPOUTEILCTBO:
#79 E.B. Ba3bik

«15» mas 2019 1.

PelleH3CHTBI!

Jouent xadeapsl ONTONIEKTPOHHKH s
«KyBI'Y», KaHJIH1aT thn3nKo- O’% Jleuenko A.C,
MATCMATHYCCKHX HAYK, JOUCHT

' 3aseayomui kadeapoit Gpuinku
«Ky6I'TY », 1OKTOp neaarornyecknx X | Hlanomsnkosa
HayK, KaHanaar Guinko- WL I.JL
MaTEeMaTHYCCKHX HayK, npodeccop. 4’

’

’.’/A/"f(“ Fawr fliory .5'(".- rA

> f(/ '



JINCT
comiacoBaHus pabodel mporpaMMbl AUCIUILIMHbI

I1JI. 03 ®dusuka

3am. gupexkropa MHCIIO
E.U. Puibanxo

IIOAIINCH

«14» maa 2019 1.

Hupexrop HayuHoit 6ubanorexku Kyol'y
M.A. Xyaoe

IIOAIINCH

«13» mag 2019 1.

JIuo,  OTBETCTBEHHOE 3a  YCTAHOBKY M  DKCIUIyaTallUIO
MH(GOPMAIIMOHHOTO 00ECTIEYeHHS TPOrPAMMBbI

U.B. Munox

MOAINCH

«10 masz 2019 1.

IPOrpaMMHO-



COJIEP)KAHUE

1. [Tacopt paboyeii mporpaMMbl YUCOHOH TUCTIUIUTHHBL DHBHKA . ....euveneeneaneeeneeneanennenaenenn. 5
1.1. O0MaCTb MPUMEHEHHS TIPOTPAMMBDBI ........uteeestetesstteeatetesasseeessseeessteeessbeeeabe e e s tb e e e nsbeeassneeesnneeeanes 5}
1.2. Mecto yueOHOM MUCIMILIMHEI B CTPYKTYPE POrpaMMBbl IIOATOTOBKH CIICIIHATUCTOB CPETHETO

€3 1) PP )

1.3. Lenu u 3anaun y4eOHOM TUCIUTUIMHBI — TPEOOBAHUS K Pe3yJIbTaTaM OCBOCHUS TUCIUILIHHEL: .6
1.4. IlepeueHb MIaHUPYEMbIX PE3YJIBTATOB 00YUEHUS 0 AUCLUILINHE (IIepeueHb GOPMUPYEMBIX

008 (SN 2101717 ) TP PP PSP PPPPPPPPRPPP 7
2. CTPYKTYPA U COJEPXXAHME YUEBHOM JUCLIATITIHBL. ........cocvvvrieieeeeeeeeeeeneen, 8
2.1. O6beM y4eOHOHN MUCTUTITIHBI U BUABI YICOHOM PAOOTBL. . cceeivviieeeiiiiieeeiiiiieeeesaniieeeesnnineeeesnnes 8
2.2, CTPYKTYPA JHCLIATIIIIIHBL ...vvvieiutrreaesassnreeesasssseaesassseeesassseaeaassneesaasssseesessssneeeesannneeeessnnneeeennnnns 8
2.3. TeMaTuueckuii IJIaH U coJiepKaHue YICOHOU TUCTTUTITUHBI DUBUKA......ovvvviiiieeiiiiiiiiiiiieeeee 9
2.4. Conep>KaHUE PA3ICTIOB JUCIIHTIIIHBL «...c.eeesiustttteeeeeeessaasnstssseeeeeesssasnsstnseeeeaeeassaansssneseeeaeesanns 13
A G F:V 20> wn 6 ) (530007 (075 05 (00 1 o 1 %0 8 - HU 13
2.4.2. 3aHATHUS CEMUHAPCKOTO THIIA ....cvveeeiasrreeeessnreeeasasnseeaesssssseeesasnneeesaannneeessannneeeesnnnneeeesnnnneeeenns 18
2.4.3. [Ipaktrueckue 3aHITUS (JIAOOPATOPHBIC BAHATHS) «.eeevuvrveeeeisirreeesannneeesssnnneeesssnnneneesnnneeeanns 23
2.4.4. ConepKaHHE CAMOCTOSATEIBHOM PAOOTDI ......vvveeiiiriieessireeeeaainreeessnneeesssnnreeeeannnreeeesnnneeeenns 24
2.4.5. Tlepeuenpb yueOHO-METOAMYECKOTO 0OECTIEYSHUS IS CAMOCTOSTEILHON paboThI
OOYYAFOTITXCSI TIO JTACTIHATIITHTHC ...« tttveeeeeeeessssstttsseeeasaeassanssttsseeeaaeessaasnbbbeseeaeeeeeasannsbbbneaeeeeeennnns 26
3. OBPA3OBATEJIBHBIE TEXHOJIOT M .......cccoiiiiiiiiiiiiiiie et 28
3.1.06pa3oBaTesIbHbIE TEXHOJIOTUU MPU TPOBEACHUN JTEKIIHM ..c.evveeeeiiiieieeeiireee e nineee e nnneee e 28
3.2.06pa3oBaTenbHbIe TEXHOJIOTUH MPU MPOBEICHUN MTPAKTUUECKUX 3aHATUH (J1a00paTOPHBIX
LT A10 1 ) PP TT PR PUPRRT PRI 28
4. YCJIOBUA PEAJIN3ALIU TTPOT'PAMMBI IUCHUTIIJIMHDBL ... 29
4.1. MatepuaibHO-TeXHUYECKasi 0a3a, HeOOXoauMast JJIs OCYIIECTBICHHS 00pa30BaTEILHOTO
TIPOTIECCA TTO JIACTIHTIITIIHE .. .vvvvvteesessssssssseeeessssssssssssssssssassssssssssssssseseeesssanssttssseeaseesssanssssssseeeseessnnns 29
[TepeyeHr HEOOXOAMMOTO MPOTPAMMHOTO OOCCTICHCHHUS «...evvvivvrreereeesssssssttssereeeeesssanssnrnereeseessanns 29
5. [IEPEYEHb OCHOBHOM U JIOTTIOJIHUTEJILHON YUEBHOMJIMTEPATYPHI,
HEOBXOJMMOM JJI1 OCBOEHUSAJUCIIMIIIIHDBL .......coovvveeeeveveceseseceeeveeee e 30
5.1. OCHOBHAS JIITCPATYPA «eeeeeiururrrrrrresssssssnsssssssesssssesasasssssssssasesssasssssssssesessesssnnsssssessessssssnnnsssnes 30
5.2 JIOTIOTHUTEITBHAS JIATEPATYP@ «+tvvvvveeeeessssssusssseressesssaasssssssssassssssnssssssssssssesssnnssssseseeeeessnnnnsnnses 30
5.3 TICPHOIMUCCKIEC HBIAHIIS . ... uvvvvvvreeeseessssssssseeeseassesssassssssseesasessssassssbbseeeaseesssssssbbaneaaeeeeesssnnsssnes 29
5.4.Ilepedenp pecypcoB HHPOPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOW ceTn « HTEepHETY,
HEOOXOUMBIX JUISI OCBOCHHUSI TACTIATITAHBI (MOJLYTIS) +.vvvveeesssssitssrrssesesssssssssssennssesssssnssssnessessessnnns 30
6. METOANYECKHUE YKA3AHUA U1 OBYUHAIOIINUXCA

I[TO OCBOEHUMIO JUCHUIIIIMHDBI ...ttt 321
7. OUEHOYHBIE CPEJACTBA JJISI KOHTPOJISA YCIIEBAEMOCTHU .......oovviiiiiiiieiiieee 32
7.1. KPUTEPHH OLICHKH SHAHFI ....eeiiiuvvviiiieeeeeesssssstissessssssssssssttssessassessssssssssssesassssssssnsssssseseessnssnnns 32
7.2. O1IeHOYHBIE CPEACTB IS MPOBEACHUS TEKYIIEH ATTECTALIMH ..vvveeeserrereesnrreeeessnnreneessnnneeeesnnens 33
7.3. O1IeHOYHBIE CPEACTB ISl MPOBEACHUS TPOMEKYTOUHON ATTECTALIMH .....vvvveeeesiiveeeesanineeeeene 36
7.3.1. IlpumepHbIe BOIPOCHI AJIsl TPOBEICHUS MPOMEKYTOYHON aTTeCcTalluu (9K3aMeH, 3a4eT, Tud.
Y21 (1 ) [ OO PPPPOPPPPPRRP 36
7.3.2. IlpuMepHbIe FK3aMEHALMOHHBIC 3ATAUM JTUD.BAUCT .....vvvreeiiiiiieeiiiiieeesaiiieeeessineee e nnnneee e 37
8. JOITOJIHUTEJIbHOE OBECITEYEHUE JUCHUIIJIMHBL ........ccooiiiiiiiiiiiieie e 38
9. OBYUEHUME CTYAEHTOB-MHBAJINOB U CTYAEHTOB C OT'PAHUYEHHbBIMU
BO3MOXHOCTSAMMU 3JOPOBDBS. ... e 41



1. IACIIOPT PABOYEM MPOT'PAMMBI YYEFHOU JUCITATLIAHBI
«O@U3UKA»

1.1. ObsacTh NPUMEHEHHUS POTPAMMBI

Pabouas mporpamma yuebno maucuuruinabl [1J]. 03 dusuka pazpabortaHa Ui CTYACHTOB
cnenuanbHocty 21.02.08 «IlpuknanHas reone3us» B KaueCcTBE NPUMEPHOM Iporpammbl s
peaiM3anii  OCHOBHOW mpodeccnoHambHOM oOpaszoBarensHON mporpamMbl CIIO Ha 0Oase
OCHOBHOTO 00I11ero 00pa3oBaHusI ¢ MOJIYYEHHUEM CpeaHero obmiero odpasoBanus (mpoTokon Ne 3 ot
21 urons 2015 r. Peructpanuonnsiii Homep peuensuu 384 ot 23 uronst 2015 r. PI'AY «DUPO»); ¢
BHECCHHBIMH M3MEHEHHSIMH, PEKOMEHI0BaHHBIMA DeniepaibHbIM TOCY/IapCTBEHHBIM aBTOHOMHBIM
yupexjienueM «denepalibHblil UHCTUTYT pa3BUTHS oOpazoBaHus» (PI'AY «DUPO») ¢ yuetom
[IpumepHO#l OCHOBHO# 0011€00pa30BaTEIBLHON MPOrpaMMBbI CpeaHero oOmiero oOpa3oBaHuUs,
0/I00peHHON perieHueM (enepalibHOr0  y4eOHO-METOUYECKOTO OOBEIUHEHHS TI0 O00IIeMy
oOpazoBanuto (mpoTokoia ot 28 utoHs 2016 1. Ne 2/16-3), ¢ yuerom yrouHeHuii ®I'AY «DUPO»
(mpotokon Ne3 ot 25 mas 2017 r.)

1.2. Mecto qucuumiannbl B ctpykrype IHIICC3:

VYyeOnas aucuunianHa «Du3uka» sBisieTcd NpoQUILHOM TUCIUIUIMHON M3 00s13aTeNnbHON
npeameTHo#t oOnactu «EctectBennsie Hayku» OI'OC cpeanero obmero oopazoBaHus.

HMuctunmuuna «®du3ukay wu3ydaeTcss B IMHKJIE OOIME00pa3oBaTeNbHBIX JUCIUIUIAH TS
crnienuanbHOCTH TexHmdeckoro npodwms 21.02.08 [MpuknagHas reome3us.

1.3. lean u 3aga4yu y4eOHOM AUCUMILIMHBI — TPEOOBAHMS K pPe3ybTaTaM OCBOCHUSA
AVCUMIIUHBI

Copepxanue nporpamMmmbl «Pu3rKa» HaMpaBiIeHO HA JOCTHKEHHE CIEAYIOIIMX IIeeH:

. OCBOEHHME 3HAaHWH O (YHIAMEHTAIBPHBIX (HU3MYECKUX 3aKOHAX W MPHUHIUIAX,
JIeKAIIUX B OCHOBE COBPEMEHHOW (DM3MYECKOM KapTHHBI MHUpa; HauOojee BaKHBIX OTKPBITUSAX B
oOnacty (PU3MKH, OKA3aBIIMX OMNpPENENAIONIee BIMUSHUE HA PA3BUTHE TEXHUKU U TEXHOJIOTHH;
MeTOJaX HAy4HOTO MO3HAHUS IPUPOIbI;

. OBJIAZICHUE YMEHHUSIMM IPOBOAUTH HAONIONEHUs, IUIAHUPOBATH U  BBINOJIHAThH
9KCIIEPUMEHTHI, BBIJIBUTATh TUIOTE3bl U CTPOUTH MOJENH, NMPUMEHATh IOJIydEHHbIE 3HAHUS 110
¢dbusuke 111 0ObSICHEHUST pa3HOOOPa3HBIX (M3UYECKUX SBJICHUN U CBOMCTB BEIIECTB; MPAKTUUECKH
UCIOJb30BaTh  (U3UYECKUE  3HAHMS;, OLIGHUBAThb  JIOCTOBEPHOCTh  €CTECTBEHHO-HAYYHOU
nHpopMmaluu;

. pa3BUTHE [103HABATEJbHBIX WHTEPECOB, MHTEIUIEKTYyaJbHBIX W  TBOPYECKHUX
crocoOHOCTe B mpolecce NpUOOpPEeTeHUs 3HAaHUM M yMEHUH Mo (PU3MKE C HCIOJIb30BAHUEM
pa3IUYHBIX HCTOYHUKOB MH(POPMALIMK U COBPEMEHHBIX HH()OPMALIMOHHBIX TEXHOJIOTHIA;

. BOCIIMTaHUE YOEXKJAEHHOCTH B BO3MOXKHOCTH II03HaHMsSI 3aKOHOB IPHUPOJIBI,
UCIOJb30BAHUS JIOCTMKEHMH (U3MKM Ha Onaro pas3BUTUS 4YEJIOBEYECKOM LMBUIM3ALUY;
HE00XOAMMOCTH COTPYIHHUYECTBA B IPOLIECCE COBMECTHOT'O BBINOJIHEHUS 3a/a4, YBAXHUTEIbHOI'O
OTHOLIEHWs] K MHEHHUIO OIINOHEHTa MpU OOCYXKIEHHH TMpoOJeM €eCTECTBEHHO-HAyYHOI'O
COJIepKaHUsA; TOTOBHOCTU K MOPAJIbHO-3THUECKOM OIIEHKE MCIOJIb30BAHUS HAYYHBIX JTOCTHKCHMH,
YyBCTBAa OTBETCTBEHHOCTH 3a 3aLIUTY OKPY)KaOLIeH cpeibl;

. UCIOJb30BAHUE MPUOOPETEHHBIX 3HAHMM M YMEHMH JUIsl PEeIIeHUs MPaKTHYECKHX
3aJa4 MOBCETHEBHOM KMU3HM, oOecredeHus 0e30MacHOCTH COOCTBEHHOW KHU3HM, PallMOHAIBHOTO
IIPUPOJIOTIONIL30BAHNUS M OXpaHbl OKPYKAIOLIEH Cpeibl U BO3ZMOKHOCTh NMPUMEHEHHs 3HAHUW MpH
pelIeHNH 3a]]a4, BOSHUKAIOIUX B NOCIEAYIOIEeH MpohecCnOHAIbHOM e TETbHOCTH.

3agauM AUCUMIIMHBI:

J chopmMupoBaTh y  CTYAEHTOB  HAaydyHOE€  MBIIUIEHHE W COBPEMEHHOE
€CTeCTBEHHOHAYyYHOE MHPOBO33pEHHE, B YaCTHOCTH, IHPABWIbHOE TOHUMAaHHWE TIPaHUII
MPUMEHUMOCTH PA3TUYHBIX (U3NUECKUX TMOHATHH, 3aKOHOB, TEOPHI M YMEHHE OLICHUBATh CTEIICHb



AOCTOBCPHOCTU PE3YJIbTATOB, MOJIYYCHHBIX C IIOMOIIIBIO OKCIICPUMCHTAJIbHBIX nJIn
MaT€MaTUYCCKUX MCTOJ0B MCCIICIOBAaHUA,

o YCBOHUTH OCHOBHBIC (DH3UYECKHE SBJICHHS M 3aKOHBI KIIACCUYCCKOW M COBPEMEHHOM
(bu3HKN, METOIbI PU3NIECKOTO UCCIICIOBAHMS;
o BBIPa0OTAaTh y OOYJAIOMIMXCS TMPUEMbl M HABBIKH PEIICHHUS KOHKPETHBIX 3373y U3

pasHbIX oOjacTedl (PU3MKHM, MOMOTAIOMIMX OOydJalOUIMMCS B JajbHEWIIEM peliath WH)KEHEpHBIC
3a/1a4u;

. 03HAaKOMHUTb 00YYaIOLMXCSI C COBPEMEHHOM HaydyHOU anmaparypoil v BbIpaboTaTh y
oOyJaromuxcss HadadbHbIE HABBIKM MPOBEICHHUS OSKCIEPUMEHTAIBHBIX HAYYHBIX HCCIIECAOBAHUMN
(bU3NYECKUX SBICHUHA U OLEHKH MOTPEITHOCTEH N3MEPEHUH.

PesyabTaThl ocBOeHHs yueOHOM AW CUMIIIMHBI
OcBoeHne cojaepxanHus y4deOHOM mucuuimuHbl «®dusukay, obecrneuynBaeT JOCTHKCHHE
00yUaIOUIMMUCS CIEIYIONIUX Pe3yJIbTaTOB:

JUYHOCTHBIX YyBCTBO TOPJIOCTH U YBAKEHUS K HCTOPUU U TIOCTHKEHUSM OT€UECTBEHHON
¢uznueckoi HayKku; (pU3NUECKHU IPAMOTHOE NIOBE/ICHUE B
npodeccroHaIbHOM 1eATENBHOCTH U OBITY NPU 0OpaleHUH ¢ TPUOOpaMu 1
YCTpOMCTBaMU;

TOTOBHOCTD K MTPOJIOJIKEHHIO 00pa30BaHNs U NOBBIIICHUS KBAIU(DUKAIUU
B U30paHHON MPO(HeCcCHOHATBEHOM NesITENbHOCTH U O0BEKTUBHOE OCO3HAHHE
poJin (pU3HUYECKUX KOMIIETEHIIUHN B 3TOM;

YMEHHE UCIO0JIb30BaTh JOCTH)KEHUSI COBPEMEHHOM (PU3NYECKON HayKH U
(bu3MYECKUX TEXHOJOTHH JJIsl HOBBIIIEHHUSI COOCTBEHHOTO
MHTEJUJIEKTYaJIbHOTO Pa3BUTHS B BHIOpAHHO NMpodeccruoHanbHON
NeSTeNbHOCTH;

YMEHHE CaMOCTOSITEIbHO J0OBIBaTh HOBBIE JUIs ceOsl (U3NUeCKne 3HaHUS,
UCIOJb3Ys AJIS 3TOTO JIOCTYIHbIE HCTOYHUKH HH(POPMALIUY;

YMEHHE BBICTPAaUBaTh KOHCTPYKTUBHBIE B3aUMOOTHOIIIEHUS B KOMaH 1€ 10
pelIeHunto 00IMX 3a/1a4;

YMEHHE YNpaBJIATh CBOCH O3HABATEIBHOM JeATENbHOCTHIO, IPOBOIUTh
CaMOOILIEHKY YPOBHS COOCTBEHHOI'O MHTEJJIEKTYaJIbHOTO pPa3BUTHSI,

MCTAIPCAMETHBIX | HCIOJIb30BAHHUEC Pa3INYHbIX BUIOB II03HABATEIbHOU NEITEIbHOCTH I
penieHus pU3NYECKUX 3a7a4, MPUMEHEHHE OCHOBHBIX METOIOB IMTO3HAHUS
(HabmroIeHusI, OTTMCAHMS, U3MEPEHUS, SKCIIEPUMEHTA) JIJIST U3YUCHHS
Pa3IMYHBIX CTOPOH OKPYKAIOIIEH JEeHCTBUTEILHOCTH;

MCII0JIb30BAHNE OCHOBHBIX MHTEIUIEKTYaIbHBIX ONEPALINil: TOCTAHOBKHU
3a1auu, GopMyIupoOBaHUS TUIIOTE3, aHATN3a M CUHTE3a, CPABHEHUS,
000011IeHHS, CUCTEMATU3aIIUH, BBISBJICHUS TPUUYNHHO-CIICICTBEHHBIX
CBsI3€H, MOMCKA aHAJIOTOB, POPMYIUPOBAHUS BBIBOJOB ISl H3yUCHHS
Pa3IUYHBIX CTOPOH (PU3UYECKUX 0OBEKTOB, SIBJICHUH U IIPOIIECCOB, C
KOTOPBHIMU BO3HHKAET HEOOXOMMOCTh CTAJIKMBATHCS B MPO(HeCCHOHATBHOU
cepe;
yYMEHHE TeHepUPOBATh UJICH U ONPEAETSATh CPENICTBA, HEOOXOAUMBbIE TS
X pealu3alny;

YMEHHUE UCIIOIb30BaTh Pa3IMYHbIE NICTOYHUKHU TSI HOTYYECHHUS
(buznueckoit HHPOpPMAIIIH, OIIEHUBATH €€ JOCTOBEPHOCTb;

YMEHHE aHAIU3UPOBATh U MPEACTABIATH HH(HOPMAIUIO B PA3IMUHBIX
BHUAX;




yMEHHE IMyOIMYHO MPEJICTABIATH PE3yIbTaThl COOCTBEHHOTO
ucciacaoBanus, BECTU JUCKYCCUU, JOCTYITHO U TAPMOHHUYHO COYCTad
coJiepkanue 1 popMbl pecTaBIsieMOr HHPOPMAITHH;

OpEAMETHBIX c(OPMHUPOBAHHOCTD MPEACTABICHUN O POJIM U MeCTe (PU3MKH B
COBPEMEHHOM HAyYHOH KapTUHE MUPA; IOHUMaHHEe (PU3NIECKOH CYITHOCTH
HaOroaeMbIX BO BeeneHHo# siBieHuit, ponu Gu3uku B GOPMHUPOBAHUT
KpYrosopa u (pyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBEKA [UIS PEIICHHS
IPAKTUYECKUX 33/1a4;

BJIa/ICHUE OCHOBOIOJIAraloliuMu GU3NYECKUMU TOHATUSMU,
3aKOHOMEPHOCTSIMU, 3aKOHAMH U TEOPUSIMU; YBEPEHHOE HUCIIOJIb30BaHUE
(U3NIECKON TEPMHUHOJIOTHHN U CUMBOJIUKH;

BJIaJICHHE OCHOBHBIMHM METO/IaMU HAyYHOTO MO3HAHUS, UCTIOJIb3yEMbIMH B
(dbusuke: HAOIIOIEHUEM, OTTUCAHUEM, U3MEPEHUEM, IKCTIEPUMEHTOM;

yMeHHUs 00pabaThIBaTh Pe3y/bTaThl U3MEPEHUI, OOHAPYKUBAThH
3aBUCHUMOCTb MEXy (PU3MUECKUMU BETMYMHAMU, OOBSICHATH NOJyYEHHbIE
pe3yNbTaThl U J€N1aTh BBIBOJIBI;

c(hOpMUPOBAHHOCTh YMEHHUSI peliaTh PU3NUYECKUE 3a/1a4H;

c(OpMUPOBAHHOCTh YMEHHS IPUMEHSAThH NOJydYeHHbIE 3HAHUS JUIS
00BsCHEHUS YCIOBUM MpOTeKaHUs (PU3MUECKUX SIBICHUN B IPHUPO/IE,
npodeccuoHaNbHOU cepe U IS MPUHATHS MPAKTHYECKUX PEIICHUN B
MOBCEIHEBHOM KU3HU;

c(hOopMUPOBAHHOCTHh COOCTBEHHOM MO3UIIMHU TI0 OTHOIICHHIO K (PH3UYECKOM
H(pOpMaIMH, OTy4aeMON U3 pa3HbIX HCTOUHUKOB.

1.4. TlepeyeHb MJIAHMPYEeMbIX Pe3yJdbTATOB OOy4YeHHS] MO AUCUHUILIMHE (Nepe4YeHb
GopmMupyeMbIX KOMIIETEHI{UI)
He npedycMompeHo.



2. CTPYKTYPA U COJAEPKAHUE YUYEFHOU JUCITATLIAHBI

2.1. O0beM yueOHOM AMCHMIIMHBI M BUAbI Y4e0HO0# padoThl

. Bcero CemecTpbl
Bun yuebHo# paboTh 4ACOR 1 5
YueOHasi HATpPy3Ka (Bcero) 136 72 64
AyauTopHbIe 3aHATHS (BCEro) 78 48 30
B Tom uncne:
3aHATHUS JEKIIMOHHOTO THUIIA 32 14
[IPaKTUYECKUE 3aHITUSI (TPAKTUKYMBbI) 16 16
nabopaTopHbBIC 3aHATHUS
CamocrosiTejibHasi pa6oTa (Bcero) 50 20 30
B TOM YHUCJIC:
Peghepam 20 10 10
Camocmosmenvras 6HeayoOumopHas paboma 6 6uoe
OOMAWHUX NPAKMUYECKUX 3A0AHUL, UHOUBUOYAIbHBIX 30 10 20
3A0aHUll, CaAMOCMOSMENbHO20 Nnoobopa U  U3y4eHus
OONONIHUMETLHO20 MEeOPEeMU1ecKo20 Mamepuaid
KoncyabTanus 8 4 4
[IpomexyrouHas aTTectanus (IK3aMeH/3auet/aud.3a4er) KOHTPOJIbHAS . 3auer
paborta
OO6m1ast TPYI0EMKOCTh 136 72 64
2.2. CTpyKTYypa QM CHUILINHBI
Kosn4ecTBo ayIMTOPHBIX YaCOB CamocrosiTeJIbH
as pabora
HaumeHoBanme IIpakTuyeckue u
pa3iesioB U TeM Bcero Teoperueckoe J1abopaTopHbIe obyuaromerocs
o0y4eHue (4ac) (B T. 4.
3aHATHS
KOHCYJILTAIMH)
Beenenue 2 2
1. Mexanuka 16 10 6 8
2. OCHOBBI MOJICKYJIIPHOM 12 8 4 4
(bU3UKK U TEPMOAMHAMUKI
3. DeKTpoIMHaAMUKa 18 12 6 8
4. KoyieOaHUs ¥ BOJTHBI 8 4 4 8
5. OnTuka 8 4 4 4
6.0OCHOBBI clieIuaaIbHON 2 2 4
TEOPUHU OTHOCHUTEIIBHOCTH
7. DneMeHTbl KBAaHTOBOM 5 9 4 8
(07370’
8. DBomonus Beenennoit 6 2 4 6
KoncyabTanum 8
Bcero no pucuuniinae 78 46 32 58




2.3. TemaTnuyeckuii IUIaH U cofiep:KkaHMe y4eOHOH TUCHUILINHBI «DH3UKa»

HaunmeHoBaHue Coaep:kanue yueOHOro MaTepuajia O0bem | YpoBeHb
pa3esioB U TeM NPaKTHYeCKUe 3aHATHS H CAMOCTOSATeJIbHAasI YacoB | OCBOCHHS
padora o0y4arounerocsi
1 2 3 4
BBenenue Conepxxanue yueOHOro Marepuaja 2 1
Jlekuuu

dwusuka — (QyHIaMEeHTaNbHAs HayKa O MIPUPO/IE.
3Havyenue ¢u3uku npu ocBoenuu npodeccuii CI10 u
cneuuansHocrer CIIO.

1. Mexanuka Conep:xxanue yueOHOro Marepuaja 10 1
Jlexkuuu

1. Kunemartuka

2. Jlunamuka

3. 3aKOHbBI COXpaHEHUs

IIpakTHyeckue (1a60paTopHbIe) 3aHATUSA 6 2
WccnenoBanue nBrkeHus Tena Mo AeHCTBUEM
MOCTOSITHHOM CHUJIBI.

N3yuenne 3aKkoHa COXpaHEHUST UMITYJIbCA.
CoxpaHeHHe MEXaHUUECKOW SHEPTUH MPU JBIKEHUN
TeJa MO JCHCTBUEM CHJT TSHKECTH B YIPYTOCTH.
CpaBHeHue paboThl CUIIbI ¢ U3BMEHEHUEM
KMHETUYECKON YHEPTUU TeA.

N3yuenne 3aKk0HOB COXpaHEHUsI Ha IPUMEPE yaapa
1apoB U 0aNIMCTUYECKOTO MasgTHUKA.

N3yuenne ocoOCHHOCTEN CHITBI TPEHUS
(CKOTBKECHHMS).

CamocrosiTesibHasi padoTa 8 2,3
BrImonHeHue 3a1aHuii U1t CaMOTIOITOTOBKY TI0
TEME.

2. OcHOBBI Coaep:kaHue y4e0HOT0 MaTepHajia 8 1
MOJIEKYJISIPHOM Jlexkuuu
busuku u 1. OCHOBBI MOJIEKYISIPHON KNHETUYECKOW TEOPHUH.
TepMoaAUHAMUKHN | MneanbHbli ra3
2. OCHOBBI TEPMOJIMHAMUKH
3. CBOICTBO NapoOB, KUJKOCTEH, TBEPIBIX Tell

IIpakTuyeckue (1abopaTopHbIe) 3aHATHUSA 4 2
N3mepenue BIaKHOCTH BO3yXa.

N3mepenne NoBepXHOCTHOTO HATSHKEHHUSI KUKOCTH.
Habmonenue nporecca kpuctamnuzanuu M3yuenune
nedopMmaruu pactsokeHus. M3ydueHne TerioBoro
pacIIMpEeHHs TBEPIbIX TEI.

N3ydenne ocobeHHOCTEN TEMIIOBOTO PACIIUPEHUS
BOJIBI.

CamocrosiTesibHAs padoTa 4 2,3
Brimonxenue 3aganuii 1Ist CaMOIIOATOTOBKH I10
TEME.




3.

DJIeKTPOAMHAMHUKA

Coaep:xkaHue yueOHOT0 MaTepuajia
Jekuuu

1. DnexkTpocraruka

2. IlocTOSIHHBIN TOK

3. MaruuTHbIC SBJICHUS

12

IIpakTuyeckue (1adopaTOpHbIE) 3aHATUS
Nzyuenne 3akona Oma 115t ydacTKa ey,
II0CTIeIOBATEIBHOTO M MAPAJLIEIIbHOTO COCTMHEHUS
IIPOBOTHMKOB.

N3yuenue 3akona OMa A1 OJIHOM Liemu.
W3yuenue siBneHUs SIEKTPOMAarHUTHON HHTYKIINH.
Omnpenenenre ko3P puImeHTa mojge3Horo AeUCTBUSL
JNEKTPUYECKOTO YallHUKA.

OmnpeneneHne TeMIepaTypsl HUTH JIAMITBI
HaKaJIMBaHUSI.

Onpenenenne O/]C u BHYyTpEHHETO CONPOTUBIIEHUS
VCTOYHHKA HATIPSDKCHHUS.

CamocrosiTesibHas padoTa
Brimonnenune 3amanuii st cCaMOIIOATOTOBKH I10
TEME.

2,3

Koncyabranumn

o

4. Koseoanus u

BOJIHBI

Conep:xanue yuyeOHOro marepuaja
Jlexuuu

1. Mexanuueckue KojiebaHus

2. Yupyrue BOJIHbI

3. DIEeKTpOMarHuTHBIE KOJIeOaHUS

4. DJIeKTpOMAarHuTHHIE BOJHBI

o

IIpakTnyeckue (JiadopaTopHbie) 3aHATHS
N3yuenne 3aBUCUMOCTH TIEpHO1a KOJIeOaHuit
HUTSHOTO (WJIM MIPY>KMHHOTO) MasiTHUKA OT JAJTUHBI
HUTH (WJIK MacChl Tpy3a).

WNHayKkTUBHBIE 1 €MKOCTHOE COITPOTUBIICHHS B LIETIN
EPEMEHHOTO TOKa

CamocrosiTesibHasi padoTa
Brinonnenue 3aganuii 1uig caMOOTOTOBKH 110
TEMeE.

2,3

5. Onruka

Conepxanue yueOHOro Marepuasa
Jlekuun

1. ITpupona cBera

2. BonHoBbI€ CBOMCTBA CBETA

IIpakTuyeckue (1abopaTopHbIe) 3aHATHUSA

W3yuenne n3o0paxxeHus NpeMeTOB B TOHKOM JIMH3E.

Wzyuenue nuteppepeHin 1 Audpaxiaum cBera.
I'panynpoBka cieKTpockona v ONpeesIEHUE AIUHbBI
BOJIHBI CIIEKTPAJIbHBIX JIMHHH.

CamocrosiTebHast padora
BeinosiHenue 3agaHuii 1y caMOTIOATOTOBKH 110
TEME.

2,3
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6. OcHOBBI
crnenuaJbLHOM
TeOpHuHU
OTHOCHUTEJbLHOCTH

Conepxxanue yueOHOro Marepuaja
Jlexkuun
OCHOBBI CHIEIUATBLHOM TEOPUH OTHOCUTEIBHOCTH

CamocrosiTesibHAs padoTa
BrinosgHenue 3agauuii 11 cCaMOIIOATOTOBKHU 110
TEME.

2,3

7. DneMeHTbI
KBAaHTOBOM (U3HKHU

Conepxxanue yueOHOro Marepuaja
Jlexkuuu

1. KBantoBas onrtuka

2. duszuka atoma

3. ®u3uKa aTOMHOTO siIpa

IIpakTnueckue (J1abopaTopHble) 3aHATHS

1. Pacuer MmakcuManbHOW KHHETUYECKOU SHEPTUU
ANIEKTPOHOB NP POTOIIEKTPUUECKOM IPPEKTE.
Omnpenenenne pabOTHI BBIXO/IA AJIEKTPOHA TI0
rpaduKy 3aBUCUMOCTH MaKCUMaJIbHOMN
KMHETUYECKOM 3Hepruu (oTOAIEKTPOHOB OT YACTOTHI
cBeta. M3mepenune paboThl BBIX0/1a JIEKTPOHA.

2. PacueT 4acTOTHI M JUTHHBI BOJTHBI UCITyCKAEMOTO
CBETa MpU NEePexo/ie aToMa BOJIOPOa U3 OJHOTO
CTaIlIOHAPHOTO COCTOSIHUS B APYIOE€.

3. Pacuer sHeprum CBS3M aTOMHBIX SIIIED.
Onpenenenue 3apsiga 1 MacCOBOTO YHCIIa AaTOMHOTO
A1pa, BOZHUKAIOIIETO B Pe3yIbTaTe paJlo0aKTHBHOTO
pacrnaga. Beraucienue sHepTuH, 0CBOOOXKIAtOeHCs
P paJroakTUBHOM pacniaze. OnpeneneHue
MPOJYKTOB SIACPHON peakiuu. Berauciaenue sHepruu,
0CBOOOKJAIOMICHCS TPH SIIEPHBIX PEAKIUSIX.

CamocrosiTesqibHast padbora
Brinonnenue 3aganuii 1isi caMOTIOITOTOBKY 110
TEMeE.

2,3

8. OBosronus
Bcenennoi

Conep:xanue y4ye0OHOro MmaTepuasa

Jlekuuu

1. Crpoenue u pa3Butue BeenenHoit

2. DBoJironus 3B€31. [’ unore3a mnpoucxoxaeHus
COJITHEYHOM CHCTEMBI.

IIpakTuyeckue (1abopaTopHbIe) 3aHATHUSA

1. Ucnonp3oBanue MHTEpHETA 17151 IOMCKA
U300paKeHU KOCMUYECKIX 0OBEKTOB U
uHpopmaiuu 00 ux ocodeHHoctsax O0cyxaeHue
BO3MOJKHBIX CLIEHAPUEB BOJIIOLUU BceneHHoM.
Ucnonws3oBanue MuTepHeTa 11 moucka
COBpPEMEHHOM nH(pOopMalny 0 pa3BUTUU BceneHHoil.
Onenka nHpopMaInH C IO3ULNU €€ CBOIMCTB:
JOCTOBEPHOCTH, OOBEKTUBHOCTH, TTOJIHOTHI,
AKTYaJIbHOCTH H T. 1.

2. Boruucienue sHeprum, 0cBOO0XK 1atoIIencs pu
TEPMOSIICPHBIX PEAKIUSX.
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dopmynrpoBKa MpodIeM TepMOsIICPHON
SHEPreTUKMU.
CamocrosiTesibHas paboTa 6
Brmonnenne 3aganui 171 caMOIIOATOTOBKH 11O
TEME.
KoncyabTanumn 4
BCEI'O 136

na xapakmepucmuku ypo8Hs 0C80eHUs Y4eOH020 MAMepUana UCnoIb3VIOmcs ciedyouue
0003HAYEeHUs:

1. — o3nakomumenvhuwlil (y3HaBaHUE paHee U3YHeHHbIX 00bEeKMOo8, CEOUCMS);

2. — penpoOyKmuBHblil (bINOJHEHUE OesIMENbHOCMU N0 00PA3YY, UHCMPYKYUU ULU NOO

PYKOB0OCMEOM) 3. — NPOOYKMUBHBLL (NIAHUPOBAHUE U CAMOCMOSIMENbHOE BbINOTHEHUE
oesimebHOCMU, peulenue npooaeMHblX 3a0ay)
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2.4. ConepxxaHue pa3/ieioB IMCUUILIAHBI
2.4.1. 3aHATHS JEKIIMOHHOI0 THIIA

Ne
pasn
ea

HanmenoBan
W€ pa3aciioB
U TEM

Coneprkanue pasziena

dopma
TEKYILETO
KOHTPOJIA

2

3

4

1 cemecmp

Bsenenue

dwusuka — (QyHIaMEeHTaNbHAs HayKa O MIPUPOJIE.
EcrecTBeHHO-Hay4YHBIN METO]T HO3HAHMSI, €0 BO3MOKHOCTH U
IPaHULIbI IPUMEHUMOCTU. DKCIIEPUMEHT U TEOPHUsI B Ipoliecce
MO3HaHUs NpUpoil. MoienupoBaHue PU3NUECKUX SIBJICHUN U
npoueccoB. Poib 3kcriepuMenTa 1 TEOpUH B IIpoLecce
no3HaHus npupoel. usnyeckas BenuuuHa. [lorpemnoctu
M3MepeHui pU3NYecKuX BeITuunH. OU3ndecKue 3aKOHBbI.
['panuel mpuMeHUMOCTH pU3NYECKUX 3aKOHOB. [loHATHE O
¢u3nueckoi kKapTuHe Mupa. 3HaueHUE (PU3UKU IPU OCBOCHUHU
npodeccuit CIIO u cnermansnocreii CIIO.

vV, T

Mexannka

Kunematuka. Mexannueckoe npmxenue. [lepemenienue. [TyTs.
CxopocTb. PaBHOMEpHOE MTPSAMOJIMHENHOE IBUKEHHUE.
Yckopenue. PaBHoniepeMeHHOE MPSIMOJIMHEWHOE JIBH)KEHUE.
CBoOosiHOe nmanenue. [IBuxkenne Tena, OpoieHHOro Mo yriioM
K TOpu30HTY. PaBHOMEpHOE ABMKEHUE TIO OKPY>KHOCTH.
3akonbl MexaHnnku Herotona. [lepBeiii 3akon HetoTona. Cuna.
Macca. Umnynsc. Bropoii 3akon Hetotona. OCHOBHOM 3aKOH
KJIacCUYeCKo nuHaMuKu. Tperuii 3akoH HeroToHa. 3akoH
BCEMUPHOTO TAroTeHus. ['paButannonHoe nose. Cuiia TSKECTH.
Bec. CniocoOb1 n3amepenust Macchl Test. CHITBI B MEXaHHKE.

3aKOHBI COXpaHEHUs! B MEXaHUKE. 3aKOH COXPAHEHUS UMITYJIbCa.

PeaktuBHOe aBmkenue. Pabora cuinbl. Pabota moTeHImanibHbIX
cuil. MontHocTe. DHeprus. Kunetudeckas s3Heprusi.
[ToTennmanpHas 3Heprus. 3aKOH COXPAHEHUS MEXaHUUECKOU
sHepruu. [I[puMeHeHne 3aKkOHOB COXPaHEHUS.

JeMoHCTparmu

3aBUCHUMOCTh TPAEKTOPHUU OT BEIOOPA CUCTEMBI OTCYETA.

Byl MexaHMYeCKOTO JTBUKCHHSL.

3aBUCHUMOCTh YCKOPEHHSI TeJla OT €r0 MacChl U CUJIbI,
neicTByronie Ha Teno. CioXeHue CHIL

PaBeHCTBO ¥ MPOTUBOIIOIOKHOCTh HAPABICHUS CUIT ICUCTBUS
U TIPOTUBOJICHCTBUS. 3aBUCUMOCTb CHUJIBI YIIPYTOCTH OT
nepopmaruu. Cunbl TpeHusi. Hesecomocts. PeaktuBHOE
nBukeHue. [lepexon NoTeHIMaNbHON SHEPTUN B KHUHETUYECKYIO
1 00paTHoO.
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OcHOBBI
MOJICKYJISIPH
ol puzuku u
TEPMOIUHAM
UKH

OCHOBBI MOJIEKYJIIPHO-KUHETHUECKOH Teopuu. MneanbHelii ras.
OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPHH.
Pasmeprl 1 Macca MOJIEKYJI U aTOMOB. bpOyHOBCKOE JBUYKEHHUE.
Huddyszus. Cuitel 1 SHEPTUS MEKMOIIEKYIIPHOTO
B3aumMoieiicTBus. CTpoeHue raz000pasHbIX, KUIKUX U TBEPJIBIX
Tesn. CKOpOCTH JBMKEHUSI MOJIEKYI U UX U3MEPEHUE.
Wneanwusiii ra3. JlaBienue raza. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KUHETUUECKOM TeopuH ra3oB. TemnepaTrypa u ee
u3Mepenue. ["a3oBble 3aKOHBI. AOCOIIOTHBIN HYJIb
Temneparypsl. TepMoauHaMuyuecKas IKkaiza TEMIIEpPaTyphl.
VYpaBHEHME COCTOSIHUA UAECATBHOTO ra3a. MosisipHas razoBas
MTOCTOSIHHAS.

OcHoBBI TepMOAMHAMUKHN. OCHOBHBIE TIOHSTHS U OIIPE/ICTICHHUS.
BryTrpenHssa sHeprus cucteMbl. BHyTpeHHs dHEprus
uaeanbHOTO ra3a. Pabora u tersora kak GopMbI repeaadn
SHEpruu. TermIoeMKOCTh. Y 1elIbHAs TEIIOEMKOCT. Y paBHEHUE
TerioBoro 6anaHca. [lepBoe Hayao TepMOIMHAMUKHY.
AnmnabatHslii pouecc. [lpuHnun aeldcTBUS TEIIOBOM MalTUHbI.
KII/I TermoBoro npuratens. Bropoe Hayano TepMOIUHAMUKHY.
TepmoarHaMuueckas mKaiza Temneparyp. X0oJ0 UIbHbIE
MamuHel. TernoBsie auratenu. OxpaHa Tpupobl.

CaotictBa napoB. cnapenue u konaeHcanusa. HaceimeHHbIi
Tap M ero cBoMcTBa. AOCOJIOTHASI M1 OTHOCUTEhHAS BIAKHOCTD
Bo3ayxa. Touka pockl. Kunienue. 3aBUCUMOCTb TeMIIEpaTyphl
KUIeHus OT faBiieHus. [leperpersiii map u ero UCHoOJb30BaHUE B
TEXHUKE.

CBolicTBa KUAKOCTEH. XapaKTepUCTHKA KUAKOTO COCTOSHUS
BeniecTBa. [loBEpXHOCTHBIN CIOU KUAKOCTH. DHEPTUS
MTOBEPXHOCTHOTIO CJI0s. SIBI€HUS HA I'PaHUILIE )KUJIKOCTH C
TBEPbIM TeJIoM. KanusuisipHble SIBIICHHUSL.

CBoiicTBa TBEpABIX TeJl. XapaKTEPUCTHUKA TBEPAOrO0 COCTOSHUS
BEIIlECTBA. YIIPyrue CBOMCTBA TBEPAbIX TeJ. 3akoH ['yka.
Mexanuueckue cBOWCTBa TBEPAbIX Tel. TemioBoe pacumpeHue
TBEPJBIX TEN U )KUAKOcTel. [1naBiaenue u kpuctaiau3amnus.
JeMoHCTparmu

JBuxenue 6poyHoBckux yactull. Juddysus. M3zmenenue
JIABJICHUS ra3a ¢ U3MEHEHUEM TeMIIepaTypbl IPU MOCTOSIHHOM
obwveme. M3otepmuueckuii 1 n306apHbIii poueccel. i3MeHeHnue
BHYTPEHHEH SHEPrUu TeJN MPH COBEPILIEHUHU paboThl. Moaenu
TEIJIOBBIX ABUraTeneil. Kunenue Boabl Ipu NOHUKEHHOM
nasneHuu. [lcuxpomerp u rurpomerp. SBnenus
MOBEPXHOCTHOTO HATsHKEHUA U cMauuBaHus. Kpucramisl,
amop(HbIE BEIIeCTBa, )KUIKOKPUCTAIUTMYECKUE Tela.

vV, T

OnexTpoauH
aMHKa

DeKTpUUecKuil TOK B MeTaiaX. DJIeKTpOHHbIN ra3. Pabota
BBIXOJA. DJIEKTPUUECKUN TOK B DJIEKTPOJIUTAX. DIEKTPOJIN3.
3axonbl @apanesd. [IpuMeHeHne IEKTPOIN3a B TEXHUKE.
DeKTpuYecKuil TOK B razax u Bakyyme. Monuzanus raza. Bujsl
ra3oBbIX pa3psaoB. [lonsTue o miazme. ColicTBa U
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MIPUMEHEHHE IEKTPOHHBIX MYYKOB. DIEKTPUUECKUI TOK B
noynpoBoaHuKax. CoOCTBEHHAS TPOBOAMMOCTH
MOJTYTIPOBOHUKOB. [10JTyIIpOBOTHUKOBEIE TPUOOPEI.
DIEKTPUYECKOE T0JIe. DIIEKTPUUECKUE 3apsiabl. 3aKOH
coxpaHeHus 3apsna. 3akoH Kynona. Dnexkrpuueckoe nosie.
HanpsixeHHOCTB 2nekTpudeckoro nois. [IpuHnun
CyINEepHo3UIMH 1osiel. PaboTa cuil 31eKTpoCTaTUYECKOIr0O MOJIS.
[Torenmuan. Pa3HoCTh MOTEHIMAIOB. DKBUINIOTCHITHAIIBLHBIC
noBepXHOCTU. CBs3b MKy HANPSHXKEHHOCTHIO M PA3HOCTHIO
MOTEHITUAIOB JIEKTPUUYECKOTO T0JIs. J{UAIeKTpUKHY B
anexTpudeckom noJie. [lossipusanus AU3IEKTPUKOB.
[TpoBoaHMKHU B 3eKTprdeckoM mnojie. KonaeHcaTopsl.
CoennHeHne KOHACHCATOPOB B OaTapero. DHeprusi 3apsyKEHHOTO
KOHJIGHCATOpa. DHEPrus dJIECKTPUIECKOTO TOJIA.

3aKOHBI MOCTOSTHHOTO TOKA. Y CJIIOBUSI, HEOOXOUMBIE JJIs
BO3HUKHOBEHHUSI U MOIICPIKAHUS AIEKTPUIECKOTo Toka. Cuma
TOKa U IJIOTHOCTh TOKA. 3akoH OMa i yuacTka 1enu 6e3
O/JIC. 3aBUCUMOCTb 3IEKTPUYECKOTO CONIPOTUBIICHUS OT
Marepuaia, JJIUHBI U IUIOMIAIN MTOTIEPEYHOTO CeUSHUS
MPOBOTHUKA. 3aBUCUMOCTH DJIEKTPUUECKOTO COMPOTUBIICHUS
MMPOBOJTHUKOB OT TEMITEPATYpPhl. DIEKTPOABIKYIIAS CUIa
HCTOYHMKA TOKa. 3akoH Oma 1t noitHoi nenu. CoenuHenne
MpOBOJHUKOB. COeIMHEHNE UCTOYHHUKOB AIIEKTPUYECKOM
sHeprum B 6arapero. 3akoH JIxoyns—IJlenmna. Pabora n
MOIIHOCTb 3JIEKTPUYECKOr0 TOKa. TernmoBoe aeicTBUE TOKA.
DIEeKTPUUYECKUM TOK B TIOJTYNpoBOgHUKaX. COOCTBEHHAs
MPOBOJIMMOCTH MOJIYITPOBOJHUKOB. [101ynTpoBOTHUKOBEIE
pUOOPHI.

MarnauTHO€ noJsie. BeKTop HHAYKIIMM MarHUTHOTO TOJIS.
JlelicTBME€ MarHUTHOTO TOJISl HA MPAMOJIMHEHHBIN MPOBOJIHUK C
TOKOM. 3aKkoH AMmnepa. B3aumopaeiictBue TokoB. MarHUTHBIN
noTok. PaboTa 1o nmepeMenieHro mpoBOAHIKA C TOKOM B
MarHMuTHOM ToJie. [[eicTBHEe MarHUTHOTO MOJIsl Ha JBHXKYIITUKACS
3apsa. Cuna Jlopenua. OnpeneneHue yaeiabHOro 3apsja.
YckopuTenu 3apspKeHHBIX YaCTHIL.

DNEeKTpOMarHuTHask MHAYKIUSA. DJIEKTPOMAarHUTHasE MHAYKLIHS.
Buxpesoe anekrpuueckoe noje. CaMOMHIYKIUSA. DHEPI U
MarHUTHOTO TOJISI.

Jemoncmpayuu

BzaumopelictBue 3apsikeHHBIX Tell. [[poBoHNKH B
3JIEKTPUYECKOM MoJie. JIUAIEKTPUKHU B SJICKTPUUECKOM IOJIE.
Konnencaropsl. TennoBoe AeiCTBUE AIEKTPUUECKOTO TOKA.
CoOcTBeHHAs ¥ TPUMECHAs! TPOBOAUMOCTE TOTYITPOBOTHUKOB.
[TonynpoBoauukoBsli tuoa. Tpansucrop. OnsIT Opcrena.
B3anmojelicTBre NpOBOIHUKOB € TOKaMu. OTKIOHEHHE
3JIEKTPOHHOTO IMy4YKa MarHUTHBIM MOJIEM. DJIEKTPOIBUTATENb.
DNEeKTPOU3MEpPUTENbHBIE MPUOOPHI. DIEKTPOMArHUTHAS
uaaykuus. Oneitel @apanes. 3asucumocts I/C
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CaMOMHIAYKIIUU OT CKOPOCTHU USMCHCHUS CUJIbI TOKA U
HMHAYKTUBHOCTH MPOBOIHKKA. PaboTa anekTporeHeparopa.
Tpanchopmarop.

2 cemecmp

Konebanus
" BOJIHBI

Mexannueckue kojebanus. KonebarenbHoe TBUKEHHE.
I'apmonmnueckue xonedanus. CBOOOAHbIE MEXaHUUECKUE
Kosie0aHus. JInHeliHble MeXaHUYeCKUe Koyie0aTebHbIe
cuctemsl. [IpeBparienne sHEprum npu KojaedaTeIbHOM
nBkeHuH. CBOOOIHBIE 3aTyXaroINe MEXaHUYECKHEe
Kosie0aHus. BeIHYy)XK/IeHHbIE MEXaHUYECKUE KOJIeOaHus.
VYupyrue Boassl. [lonepeunblie v npoa0abHbIE BOJIHBL.
XapakTepuCTUKU BOJIHBI. YpaBHEHUE TUIOCKOM Oeryiei BOIHBI.
WNurtepdepenius BosH. [londarue o qudpakunu BoiH. 3ByKOBbIE
BOJIHBI. YJIBTPa3BYK U €ro MPUMEHEHHUE.

DneKkTpoMarHuTHbIe Kojiebanusi. CBoOOAHbIE
3JIEKTpOMarHuTHele kojedanus. [IpeBparienne sHepruu B
KoJie0aTeIbHOM KOHTYpE. 3aTyXarolue 3IeKTPOMarHuTHhIE
KojebaHus. ['enepaTop He3aTyXaroUMX AEKTPOMArHUTHBIX
KoJieOaHuil. BeIHYX/IeHHbIE JIEKTPUUYECKHE KOJIeOaHUsI.
[IepemenHsIii TOK. I'eHEepaTOp epeMeHHOro Toka. EMKoCTHOE 1
MHJYKTUBHOE COIIPOTUBIICHUSI IEPEMEHHOTO TOKa. 3ak0H Oma
JUIS AIIEKTPUYECKOM 11eTH IepeMeHHoro Toka. Pabora u
MOIIIHOCTh MIEpEMEHHOr0 ToKa. [ eHepaTopsl ToKa.
Tpancdopmatopsl. Toku Beicoko# yacToThl. [TomyueHue,
nepeiadya v paclpeneacHue dJIEKTPOIHEPTUH.
DNEKTPOMAarHUTHBIE BOJHBL DJIEKTPOMAarHUTHOE MOJIE€ KaK
0COOBII B MaTepUH. DIIEKTPOMarHuTHBIE BOJIHBL. Bubparop
I'epua. OTKpBITHIHN KOeOaTEIBHBIN KOHTYD. M300peTenue
paauo A.C. IlonoBeiM. [TonaTue o paguocsszu. [Ilpumenenne
JIEKTPOMAarHUTHBIX BOJIH.

JeMoHCTparmu

CB00OOAHBIE U BBIHYX/IEHHbIE MEXaHUYECKHE KOJIeOaHHU .
Pe3onanc. OOpa3oBanue U pacupoCTpaHEHUE YIPYTHUX BOJIH.
YacToTa KojeOaHHUi U BBICOTAa TOHA 3BYKA.

CB006oAHBIE IEKTPOMArHuTHbIE Kojiebanus. OciuuiorpaMma
IIEPEMEHHOTO0 ToKa. KoHZeHcaTop B L1eny IEpEMEHHOT0 TOKa.
Karymka HHIyKTMBHOCTH B LIENU IIEPEMEHHOT0O TOKa. Pe3oHanc
B [IOCJICZIOBATEIBLHON LIENU IEPEMEHHOI0 TOKa. M3iyuenue u
IIPUEM JJIEKTPOMArHUTHBIX BOJIH. PagnocBsss.

OnTuka

[Ipupona cBeta. CKOpoCTh pacnpoCTpaHEHUS CBETA. 3aKOHBI
OTpaKeHUS U IIpejioMiieHus cBeTa. IloaHoe oTpaxkenue. JIMH3EL
I'ma3 kak ontuyeckas cucrema. OnTudeckue mpruoopsI.
BonHoBble cBolicTBa cBeTa. MIHTEepdepeHins cBeTa.
KorepeHTHOCTh CBETOBBIX Jyueii. THTEphEepeHIINI B TOHKUX
reHkax. [lonocel paBHo#t TonumHel. Konbua HetoTona.
Hcnons3oBanne nHTEp(PEpEeHIINN B HAYKE U TEXHUKE.
Hudpakuus ceeta. udpakius Ha eIy B TapaieIbHbIX
nydax. Jludpakumnonnas pemerka. [lonsitie o ronorpaduu.
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[Tonspuzanusa nonepeunsix BoJH. [lonspusanus ceera.
JBoiiHoe yaenpenomiienue. [onspounasl. Jucnepcust ceera.
Bunel ciektpoB. CriekTpbl ucmyckanusi. CeKkTpsl IOTIOLICHHUSL.
YnbrpaduosneroBoe u HHPPAKPACHOE HIITYUCHUSI.
Pentrenosckue nyun. MIX npupoaa u cBOWCTBa.

JeMoHCcTpamu

3aKOHBI OTPaKEHUS U peroMieHus cBeTa. [loyiHoe BHyTpeHHee
oTpaxkenue. Onruyeckue mpudopsI.

WuTepdepennus ceera. Audpakus ceera. [lonspuszanus cera.
[Tonyuenue cnexTpa ¢ nomouibio npu3msl. [loaydenue cnekrpa
C MOMONIbI0 TU(PaKINOHHON pemeTku. CIIeKTPOCKOTI.

6 OCHOBBI vV, T
WMHBapraHTHOCTH MOJIYJISI CKOPOCTH CBETA B BaKyyMe.
CIEIHAILHO

4 TeOPHIL [TocTynatel DitHmTelHA. [IpocTpancTBO 1 BpeMs clieluanbHON
P TEOPUU OTHOCUTENHHOCTU. CBSI3b MacChl M SHEPTUU CBOOOIHOMN
OTHOCHUTEIIb
YacTULIBI. DHEPrus MOKOSI.
HOCTH

7 DneMeHTbI KBanToBas ontuka. TemnoBoe n3nydenue. Pacnpenenenue vV, T
KBaHTOBOM DHEpPruu B

buzuku crekTpe abcomoTHO yépHoro Tena. KBanToBas runoresa
[lnanka. @OTOHBI.

Buemnuit porosnexkrpuueckuii 3¢ dext. Buyrpennuit
dboTtorddext. Turbt

¢dboToanementoB. JlaBnenue cera. [loHsTue o KOpmyckyispHO-
BOJIHOBOW MpHUpOJIe

CBETA.

®usuka atoma. Pa3BuTHe B3IIISI1I0B HA CTPOCHHUE BELIECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIEKTpPax BoJIopoaa. AnepHas
Mozenb atoMa. OIbITE

3. Pesepdopna. Monens atoma Bogopona o H.bopy. ['mnotesa
ne bpoitis.

CooTtHomenue Heonpeaenéunoctel [ eiizenoepra. Ksantosbie
TE€HEPATOPBI.

8 DBOIOLHUS Crpoenue u pazputue Beenennoi. TemHas Matepusi 1 TEMHast VY, KP
Bcenennoii | sneprus. Hama 3Be3nHas cucrema — [anaktuka. [pyrue
ranaktuku. beckoneunocts Beenennoit. [lonsitue o
KocMosioruu. Pacumpsitomasicss Beenennasi. Mogens ropsiueit
Bcenennoii. Crpoenue u npoucxoxaenue ["anakTux.
OBouronus 3Be31. I'unoresa npoucxoxaeHuss ComHeUHON
cuctembl. Tepmosinepusiit cunres. [Ipobiaema TepmosaepHoit
sHepreTuku. DHeprus CosHIa v 3B€3/1. DBOJIIOLMS 3BE3/.
[Ipoucxoxnenue ConHEUHON CUCTEMBI.

JeMoHcTpanyun

Conneunas cucrema (Mojenb). dotorpaduu miuaHer,
CeJIaHHbIE ¢ KOCMUYECKUX 30H0B. KapTa JlyHbl 1 naHer.
Ctpoenue u 3Bosironus BeeneHHoil.

[Ipumeuanue: T — rectupoBanue, P — Hanucanue pedepara, Y — yctHbiit onpoc, KP — koHTpobHas
pabora
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2.4.2. 3aHATHS CEMHHAPCKOI0 THIIA

No
pas3
Jen

a

HaunmenoBaunue
pa3AeiioB U TEM

Coneprkanue pasziena

dopma
TEKYILETO
KOHTPOJIA

1

2

3

4

1 cemecmp

Bsenenue

dwusuka — (QyHIaMEeHTaNbHAs HayKa O MIPUPO/IE.
EcrecTBeHHO-Hay4HBIN METOJ ITO3HAHUS, €70 BO3MOKHOCTH
Y TPaHUIIbl IPUMEHUMOCTH. DKCIIEPUMEHT U TEOpUs B
npolecce Mo3HaHus npupoasl. MoaenupoBaHue
(buzuvecKux sIBJICHUH U TporieccoB. Posib skciepuMenTa u
TEOPHUH B IIpOLIECCE MO3HAHUS pUpoabl. Dusnyeckas
BenuuuHa. [lorpemHoctr u3MepeHnit PU3NIECKUX BEIUUNH.
®duznyeckue 3aK0HbL. ['paHuIbl IPUMEHUMOCTH (PU3HUECKUX
3akoHOB. [ToHATHE O PU3MUecKol KapTUHE MUpa. 3HaYEHUE
¢uzuku npu ocsoenuu npodeccuit CI10 u cnenuanbHoCTeM
CIIO.

Mexannka

Kunematuka. Mexannueckoe npuxenue. [lepemenienue.
[Iyts. CkOpoCTh. PaBHOMEpHOE NPSIMOIMHENHOE IBH)KECHHE.
Yckopenue. PaBHoniepeMeHHOE MPSIMOJIMHEWHOE JIBH)KEHUE.
CBoboanHoe manenue. [IpuxeHue tena, OpomeHHOTo Mo/
yIJI0M K TOpU30HTY. PaBHOMEpHOE BIKEHHE 110
OKPY>KHOCTH.

3akonbl Mexannku Herotona. [lepBeiit 3akoH HeroToHa.
Cuna. Macca. Umnynbec. Bropoit 3akon HeroToHa.
OCHOBHOM 3aKOH KJIACCUYECKOW TUHAMUKH. TpeTuil 3aKkoH
Hprotona. 3ak0oH BCEMUPHOTO TATOTEHUs. | paBUTAIIMOHHOE
nose. Cuna tsokect. Bec. CriocoObl n3MepeHust MacChl Tell.
Cuiiel B MEXaHUKE.

3aKOHBI COXpaHEHHUsI B MEXaHUKE. 3aKOH COXpPaHEHUs
uMmItysibca. PeaktuBHoe nBmkenue. Padora cuibl. Pabora
MOTEHIHATBHBIX CHJI. MomHOCTh. DHeprus. Kunernyeckas
sHeprus. [loTeHimanpHas 3Heprus. 3aKOH COXpaHEHUs
MeXaHu4eckol sHepruu. [I[pumMeHeHrne 3aKOHOB COXpaHEHHUS.
JemoHcTpanuu

3aBHCHMOCTb TPACKTOPHH OT BEIOOPA CUCTEMBI OTCUETA.
Buap MexaHHYECKOTO NBIKCHMSA.

3aBUCUMOCTb YCKOPEHHUS TeJla OT €r0 MacChl U CUJIbL,
neicTBytonie Ha Teno. CioXeHue CHIL

PaBeHCTBO U MTPOTUBOIOJIOKHOCTH HAITPABIICHUS CUJT
JENUCTBUS M IPOTUBOACUCTBUSA. 3aBUCUMOCTD CUJIbI
yrnpyroctu oT aedpopmanuu. Cumnsl TpeHus. HeBecomocTs.
PeaktuBHOE nBrxkeHue. llepexoa noTeHUUanbHOM SHEPTUU B
KUHETUYECKYIO0 U 00paTHO.
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OcHoBbI
MOJIEKYJIIPHOM
¢bu3uku u
TEPMOAUHAMHUKHI

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON Teopuu. M neabHbli
ra3. OCHOBHbIE MOJI0KEHUS MOJIEKYISIPHO-KMHETUYECKOU
Teopuu. PazMepsl 1 Macca MOJIEKYJI U aTOMOB. bpoyHOBCKOE
nskenue. uddysus. Cuiel u sHEprust
MEXMOJIEKYJIIpHOTO B3auMoeicTBusa. CtpoeHue
ra3o00pa3HbIX, KUAKUX U TBEpIbIX Tel. CKopocTu
JBUKEHUS MOJIEKYJ U UX U3MepeHue. MaeanbHelii ras.
JaBnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-

KHMHETUYECKOM TEOPHUH ra3zoB. TeMneparypa u ee U3MEpEHHUE.

I"a30BbIe 3aKOHBI. AGCOTIOTHBIN HYJIb TEMIEPATYPHI.
TepmoanHaMuyeckas IIKajza TEMIEPATYpbl. Y paBHEHUE
COCTOSIHUS UACAIBHOIO raza. MoJisipHast ra3oBas
MTOCTOSIHHAS.

OcHoBbI TepMOgHAMUKH. OCHOBHBIC TIOHSTHUS U
onpeneneHus. BHyTpeHHsIs sHeprus cucreMsl. BHyTpeHHsIs
SHEprus uaeagbHoro rasza. Pabora u temiora kak Gopmbl
nepeiayu SHEepruu. TermioeMKoCTh. Y IeabHas
TEIUIOEMKOCTh. Y paBHEHHE TersioBoro 6ananca. [lepsoe
HayaJjio TepMoJIMHaMuKU. AnnabatHblil npotecc. [Tpunnmn
neicTBus TeraoBor Mamuabl. KITJI TerioBoro nBurarens.
Bropoe Hauano TepmoauHaMuKu. TepMoauHaMuuecKas
IKajia TeMrepaTyp. XoJIOAWIbHbIE MAIIUHBL. TeIIoBbIe
nsurarenu. OXpaHa mpUpoOIbIL.

CaoiictBa napoB. McrapeHne u KOHIEHCAIHS.
Haceprmmennsiil map u ero cBorictsa. AOCOIOTHAS U
OTHOCHUTEJIbHAS BIAXXHOCTh Bo3ayXa. Touka pockl. Kunenue.
3aBUCHUMOCTb TEMITEPATYpbl KUIIEHUS OT JABJICHHUSL.
[Teperpetriii map 1 €ro UCHOJIb30BAaHUE B TEXHUKE.
CBolicTBa XUAKOCTEH. XapaKTepUCTUKA KUIKOTO
COCTOSIHUS BellecTBa. [I0BEpXHOCTHBIN CIION )KUJIKOCTH.
OHeprusi NOBEPXHOCTHOTO €J104. SIBJIEHUS HA TpaHuLEe
KUJKOCTHU C TBEpAbIM TenoM. KanwuisipHele siBiaeHus .
CBolicTBa TBEPABIX TEJ. XapaKTEPUCTHUKA TBEPIOTO
COCTOSIHMS BELIECTBA. Y IIPYIHe€ CBOMCTBA TBEPBIX TEII.
3akoH ['yka. MexaHndeckrue CBOMCTBA TBEPBbIX TEJL.
TennoBoe pacuIMpeHne TBEPIbIX TEN U KUJIKOCTEH.
[InaBneHue n KpucTamIU3aLus.

JemoHcTpanuu

JBuxenue 6poyHoBckux yactull. Juddysus. M3menenue
JIABJICHUS ra3a ¢ U3MEHEHUEM TeMIIepaTyphl IpU
NOCTOSIHHOM 00beMe. M3oTepmudeckuii 1 U300apHbIit
npoueccsl. Fi3MeHeHne BHyTpeHHENH SHEPTUU Tell U
coBepIeHNH paboThl. MoJIeny TEIUIOBIX ABUTaTENEH.
Kunenue Boap! pu NOHMWKEHHOM JaBieHuu. [lcuxpomerp u
TUTPOMETP. SIBIEHUS MOBEPXHOCTHOTO HATSAKEHUS U
cmaunBanus. Kpucrannsl, amop(dHbIe BeliecTna,
KUJKOKPUCTAJUTMYECKUE TEJA.

vV, T
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DneKkTpoAuHaAMU
Ka

DNEeKTpUUECKUil TOK B MeTaiaX. DJIeKTPOHHBIN ra3. Pabota
BBIX0/1a. DJIEKTPUUECKHUM TOK B DJIEKTPOIUTAX. DICKTPOJIH3.
3axonsl Dapanes. [IpumeHeHue IeKTPOIN3a B TEXHUKE.
DnexTpuuecKuil TOK B ra3ax v Bakyyme. MoHusanus rasa.
Bunel razoBeix paspsanos. [lonsarue o masme. CBolicTBa u
MPUMEHEHHUE AIEKTPOHHBIX TYYKOB. DJIIEKTPUUECKUM TOK B
norynpoBoiHukax. CoOCTBEHHAs MPOBOAUMOCTD
MOJTYIIPOBOIHUKOB. [10myrpoBOAHMKOBEIE TPUOOPHI.
DneKTpuyecKoe noje. DIEKTPUIEeCKUe 3apsabl. 3aKOH
coxpaHeHus 3apsaja. 3akoH KynoHa. Dnekrpuueckoe nosie.
HanpsixeHHOCTB 2nekTpudeckoro nois. IpuHnun
CYIIEepIIO3UINY ToJiel. PaboTa cuit 3IeKTpOoCTaTUYECKOTO
nous. [Torennman. Pa3HocTh MOTEHITUANOB.
OKBUNOTEHLIMATIbHbIE TOBEPXHOCTH. CBSA3b MEXKAY
HaIpPsHKEHHOCTHIO U PA3HOCTHIO MOTEHIIUATIOB
AIEKTPUIECKOTO TOJISL. [[UAIEKTPUKHU B SIEKTPUIECKOM
niosie. [lonsipuzanus nusnexTpukoB. [IpoBoiHUKY B
anexktpuueckoM nojie. Konnencaropsl. CoenrHeHne
KOHJICHCATOPOB B 0arapero. DHEprus 3apssKeHHOTO
KOHJICHCATOpa. DHEPrUs dJACKTPUIESCKOTO TOJIA.

3aK0HBI ITOCTOSIHHOI'O TOKA. Y CJIOBHUSI, HEOOXOAUMBIE IS
BO3HUKHOBEHHS M TIOJIZICPYKAHUS DJICKTPUIECKOTO TOKA.
Cua ToKa M INIOTHOCTH TOKA. 3akoH OMa Jij1s y4acTKa enu
6e3 DJIC. 3aBUCUMOCTb JIEKTPUUECKOTO COMTPOTUBIICHUSI OT
Marepuana, JJIMHbI U IUIOMaAu MOTIEPEYHOTO CEUEHUS
MPOBOJIHUKA. 3aBUCUMOCTD 3JIEKTPUUECKOTO COMPOTUBIICHUS
MPOBOJTHUKOB OT TEMIIEPATYPHI. DJIEKTPOIBIKYIIAS CHUIIA
HCTOYHMKA TOKA. 3akoH OMa JUIs MOJIHOM IENH.
CoennHenue npoBOIHUKOB. COeTMHEHNE HCTOUHUKOB
ANEKTPUYECKOM 23HEpruu B OaTapero. 3akoH J[xoymss—
Jlenna. PaGota 1 MOIITHOCTB JIEKTPUUYECKOTO TOKA.
TermnmoBoe nelcTBUE TOKA. DINEKTPUUECKUN TOK B
noynpoBoiHuKax. CoOCTBEHHAs MPOBOAMMOCTD
MOJTYIIPOBOTHUKOB. [loyrpoBOAHMKOBEIE TPUOOPHI.
MaruauTHOe noJsie. BeKTop HHAYKIIMM MarHUTHOTO TOJIS.
JlelicTBME€ MarHUTHOTO TOJIS1 HA MPAMOJIMHEHHBIN
MPOBOJHUK C TOKOM. 3akOoH Amrniepa. Bzaumoneiicraue
TOKOB. MarHuTHbIM MoTok. PaboTa 1o nepemerieHno
MPOBOJHMKA C TOKOM B MarHUTHOM IoJjie. JleiicTBre
MarHuTHOTO NOJIs Ha ABWKYymuics 3apsa. Cuna Jlopenua.
Ornpezenenue yaelbHOro 3apsaa. Y CKOPUTEIH 3apsKEHHBIX
YaCTHII.

DNEeKTpOMarHuTHasi MHAYKIUSA. DIEKTPOMarHuTHas1
uHAyKIUsA. BuxpeBoe anekrpuueckoe nosie. CaMOMHIYKIHUS.
DHeprusi MarHuTHOTO MOJISL.

Jlemoncmpayuu

BzaumoperictBue 3apskeHHbIX Tell. [IpoBoHNKY B
AIEKTPUUECKOM ToJie. JIMPIIEKTPUKH B JIEKTPUUECKOM TIOJIE.

VY, KP
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Konpnencaropsl. TernoBoe 1eiCTBUE AIEKTPUUECKOTO TOKA.
CobcTBeHHast ¥ PUMECHAs! IPOBOJMMOCTD
IIOJIYITPOBOAHUKOB. 110J1yIpOBOIHUKOBBIN JUOI.
Tpansucrop. OneiT Opcrena. Bzaumoneiicrsue
IIPOBOJTHUKOB C TOKaMU. OTKJIIOHEHHUE 3JIEKTPOHHOTO ITy4Ka
MarHMTHBIM MOJIEM. DJIEKTPOABUTATEb.
DNEeKTPOU3MEPUTENIbHBIE TPUOOPHI. DIEKTPOMArHuTHas
unaykuus. Oneitel apanes. 3asucumocts IC
CaMOMHJIYKIIMHM OT CKOPOCTH U3MEHEHHUS CUJIbI TOKA U
MHAYKTUBHOCTH NPOBOJIHUKA. PaboTa a5ekTporeHeparopa.
Tpanchopmarop.

2 cemecmp

Koebanusa u
BOJIHBI

Mexannueckue kosebanus. KonedareabHoe qBUKEHUE.
INapmonnueckue konedanus. CBOOOJHbIE MEXaHUUECKHE
KoJiebanus. JInHeitHbie MeXaHWYEeCKUEe KoJieOaTeIbHbIC
cucteMsl. [IpeBpaiiienne sHeprun npu KoiaedareabHOM
nBkeHnn. CBOOOHBIC 3aTyXaIONME MEXaHUYECKUE
KoJiebanus1. BeIHYKIeHHBIE MEXaHHUECKHUE KOIeOaHus.
VYupyrue Bonnsl. [lonepednspie U Mpo0JbHBIC BOTHBI.
XapakTepuCTUKU BOJTHBI. YpaBHEHHUE IIIOCKOM Oeryiei
BoJiHbI. IHTepdepentus BoaH. [lonstre o qudpakuun
BOJIH. 3BYKOBBI€ BOJIHBI. YJITPa3BYK U €r0 MPUMEHEHHE.
DnekTpoMarHuTHbIEe KojiebaHusi. CBOOOAHbBIC
3JIeKTpOMarHuTHele kojedbanus. [IpeBparienue sHepruu B
KoJiebaTeIbHOM KOHTYpE. 3aTyXarolue 3IeKTPOMarHuTHbIE
KoJjebanus. ['enepaTop He3aTyXaroUMX AMEKTPOMArHUTHBIX
KoJieOaHui. BeIHY)KIEHHBIC SJIEKTPUUECKUE KOJICOaHHUS.
ITepemenHsblii TOK. ['eHEpaTOp MEPEMEHHOTO TOKA.
EMKOCTHOE M MHAYKTUBHOE CONPOTHUBIICHUS IEPEMEHHOTO
TOKa. 3akoH OMa J1sl 3JIEKTPUYECKON LN TEPEMEHHOTO
Toka. PaboTa 1 MOIIHOCTH epeMeHHOro Toka. ['eHepaTopsl
Toka. TpanchopmaTtopsl. TOKM BBICOKOH 4aCTOTHI.
[Tonyyenue, nepenaya v pacrnpenesieHue dJIeKTPOIHEPTUU.
DIEKTPOMAarHUTHBIE BOJIHBL. DJIEKTPOMArHUTHOE TI0JIE KaK
0COOBIN BUJ MaTepPUH. DIIEKTPOMATHUTHBIEC BOJIHBI.
Bubparop 'epua. OTKpbITHIN KOJeOaTENbHBINA KOHTYP.
N3o6perenue paguo A.C. [TonoBeim. [lonsitre o
paaunocszu. [I[puMeHeHne 3MeKTpOMarHuTHBIX BOJIH.
JemoHcTpanuu

CBOOOIHBIE U BBIHY)K/IEHHBIE MEXaHUUYECKUE KOJIeOaHusI.

Pe3zonanc. O6pa3oBanue U pacnpocTpaHeHHE YIIPYTUX BOJIH.

YacroTa kojieOaHMI U BEICOTA TOHA 3BYKaA.

CBO6OI[HLI€ QJICKTPOMArHuTHBIC KoJieOaHwsI.
OcunnnorpaMMa MEpEMECHHOI'0 TOKaA. KOH,I[GHC&TOp B IICTIN
INEPEMCHHOTO TOKaA. KaTymKa HHAYKTUBHOCTH B LCIIN
INEPEMCHHOTO TOKaA. Pe3onaHc B mmocneaoBaTelIbHOM 1LI€IH
IEPEMCHHOTO TOKaA. I/I3Hy‘leHI/Ie U IpueM
OJICKTPOMAIHUTHBIX BOJIH. Pannocpsizeb.
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Onruka

[Ipupona cBera. CKOpOCTh pacpoCTpaHEHUs CBETA. 3aKOHBI
OTpaXX€HMsI U IIpesiomiieHus ceeta. [losHoe oTpakeHue.
JIunzel. ['na3 kak ontuyeckas cucreMa. Onruueckue
pUOOPHIL.

BonHoBble cBolicTBa cBeta. MHTEphepeHIus cBeTa.
KorepenTHoCTh cBETOBBIX Jiyuell. IHTepdepeHnns B TOHKUX
reHkax. [lomocel paBHoi Tonmunel. Kosbna Herotona.
Hcnonbs3oBanne nHTEPPEPEHIINN B HAYKE U TEXHHKE.
Hudpaxmus ceera. JJudpakuus Ha MIETH B MapauIeIbHBIX
nydax. J{udpakunonnas pemerka. [lonstue o ronorpadum.
[Tonspuzanusa nonepeunsix BoJH. [lomsipusanus ceera.
[BoitHoe nmyuenpenominenue. [onspouast. ducnepcus
cBeta. Buapl ciektpoB. CnekTpsl ucnyckanus. CrieKTpsl
rorjomenus. Y apTpaduosieToBoe u HHppaKpacHOe
n3inydeHus. PeHtreHoBckue myuu. VX npuponaa u CBOMCTBA.
JeMoHCcTpanuu

3aKOHbI OTpaKeHHUs U nperoMieHus ceera. [lomHoe
BHyTpeHHee oTpakeHue. OnTudeckue mpuOopsl.
WNurepdepennus crera. Judpaxnus cseta. [longpuzanus
cgeta. [lonydyeHne cnekTpa ¢ MOMOLIBIO TPU3MBI.
[Tonyuenue cnekTpa ¢ TOMOIIBIO AUPPAKIIUOHHON PEIIETKH.
CnexkTpocKoT.

OCHOBBEI
cHelaIbHOI
TEOPHUH
OTHOCHUTEJIBHOCT
"

WNHBapuaHTHOCTH MOJTYJIsl CKOPOCTH CBETA B BaKyyMe.
[Toctynatel DitHmTeliHa. [IpocTpancTBO U BpeMs
CIIEIMAIbHON TEOPUU OTHOCUTEIBLHOCTU. CBA3b MACCHI U
SHEPTHH CBOOOJHOM YaCTHUIIbI. DHEPTHUS MOKOSL.

OJIEMEHTEI
KBAaHTOBOH
(07637041

KBanToBas onrtuka. TennoBoe uznydenue. Pactipenenenue
SHEPTHUH B

creKTpe abcomoTHO uépHoro Tena. KBantoBas runoTes3a
[Inanka. @OTOHBL.

Buemrauit hotosnexkrpudeckuii 3¢ dexr. BHyrpenauit
dhoTtorddexr. Turb

¢doToanementoB. JlaBnenue ceera. [lonarue o
KOPIYCKYJISIPHO-BOJIHOBOMW MPUPOJE

CBETa.

®usuka atoma. PazpuTre B3rIs10B HA CTPOCHHE BEILIECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BOAOpoaa. SaepHas
MoJeNb atoMa. OmbIThI

3. Pezepdopna. Moaens atoma Bogopozaa no H.bopy.
I'nnoresa ne bpoitns.

CoortHolrenue Heonpeaen€HHocTel [ eitzendepra.
KBaHTOBBIE reHepaTOpBI.

OBOIIONUA
Bcenennoit

Crpoenue u pa3sutue Beenennoid. Temuast matepust u
TeMHas >Heprus. Hama 3Be3anas cucrema — I anakruka.
Hpyrue ranakruku. beckoneunocts Beenennoi. [lonstue o
KocMosoruu. Pacmpsromascs Beenennas. Mogens
ropsiueil Becenennoii. CTpoeHue U NpouCX0KICHHUE
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lNanakTuk.

Opodronus 38e34. ['unoresa npoucxoxaeHus CosiHeuHON
cucrtemsl. TepmosinepHsiii cunres. [IpobGiaema TepmosaepHOit
sHepreTuku. JHeprus CosHLA U 3B€3]1. DBOJIIOLMS 3BE3L.
[Ipoucxoxnenue ConHEUHON CUCTEMBI.

JlemoHcTpanmu

Conneunas cucrema (mogens). @otorpaduu mniaHer,
CIEJIaHHbIE ¢ KOCMHUYeCKHX 30H10B. Kapra JIyHbl 1 1miaHer.
Ctpoenue u 3BoJroIMs BeeneHnoil.

[Ipumeuanue: T — tectupoBanue, P — Hanmcanue pedepara, Y — yctHblil onpoc, KP — xoHTposbHas

pabora

Ipumeuanue: IIP- npaxmuueckasn paboma, JIP- nabopamopnas paboma; T — mecmuposanue, P —
Hanucauue pegpepama, Y — ycmuwiii onpoc, KP — koumponvras paboma
2.4.3. llpakTuyeckue 3ansatus (JlabopaTopHble 3aHATHS)

Ne

HaunmeunoBauue
pazzaena

ConepxaHue MPaKTHYECKUX 3aHATHIN

dopma
TEKYIIETO
KOHTPOJISI

2

3

4

Mexanunka

Hccneoosanue osudxcenus mena noo oetcmseuem
NOCMOSAHHOU CUTBL.

U3yuenue 3akona coxpanerus UMnyasced.

CoxpaHerue mMexanuyeckou SHepauy npu O8UNCEHUU meid
noo delicmeuem Cuil Maxcecmu u ynpy2ocmu.

Cpasnenue pabomsl CUlbl ¢ USMEHEHUEM KUHEMUYECKOU
9Hepeuu med.

U3yuenue 3akoH06 coxpaneHus Ha npumepe yoapa wapos u
banucmu4ecko2o MasimHuKd.

H3yuenue ocobennocmetl cuivl mpeHus (CKOJIbICEHUsL).

I1P, JIP

OcHOBBI
MOJIEKYJISIPHO M
(bu3uKH 1
TEPMOTUHAMHUKHU

Hsmepenue raxcHocmu 8030yxa.

Hsmepenue nogepxHocmHo20 HAMANCEHUS HCUOKOCIL.
Habnoodenue npoyecca kpucmannuzayuu M3yyenue
oeghopmayuu pacmsdicenus. Mzyuenue meniogoco
pacwupenus meepovix mei.

U3yuenue ocobennocmell menjio8o2o pacuupeHus 800bl.

I1P, JIP

DNEeKTpOAMHAMUK
a

H3yuenue 3akona Oma 014 yuacmka yenu,
nocne008amenbHo20 U NApaineibHO20 COeOUHeHUs
NPOBOOHUKOS.

H3yuenue 3akona Oma 03 noaHOU Yenu.

H3yuenue asnenus s1eKmpomMacHUmMHOU UHOYKYULU.
Onpedenenue kod3gpuyuenma nonre3no2o oeucmeus
NEKMPULECKO20 YAUHUKA.

Onpedenenue memnepamypuvl HUMuU 1amMnvl HAKATUBAHUSA.
Onpeodenenue 3/[C u 6Hympenne2o conpomusieHus
UCMOYHUKA HANPAICEHUSL.

TTP, JIP

Konebauus u

H3yuenue 3asucumocmu nepuoda KonedaHuil HUmMsAHo2o (unu

TIP, JIP
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BOJIHBI NPYHCUHHO20) MAAMHUKA OM ONUHBL HUMU (U MACCbL
epy3a).

Hnoykmuenvle u eMKoCmHoe COnpOmMueieHuUs. 8 Yenu
nepemMenHo20 MmoKa

H3yuenue uzobpadicenuss npeomemos 6 moHKOU JUH3e.
H3yuenue unmepghepenyuu u ougpaxkyuu céema.

I padyuposka cnekmpockona u onpeoeneHue OIUHbL GONHbL
CNEeKMPaIbHbIX TUHULL.

Onruka

T1P, JIP

2.4.4. Conep:kaHue caMOCTOATEJbHOI PadoThI

IIpumepHbie Tembl pedepaToB (10K/I210B), HHAMBUAYAIbHBIX IPOEKTOB

Anexcannp I'puropseBud CTos1eTOB — PYCCKHI PU3HK.

Anexcannp Crenanosud [lonoB — pycckuil yueHsblil, n300peraTenb paano.
AnbTepHaTHBHAs SHEPIeTHKA.

AKYCTUYECKHE CBOMCTBA MOJIYNPOBOIHUKOB.

Annpe Mapu AMriep — OCHOBOITOJIOKHUK 3JIEKTPOIMHAMUKH.
ACVHXPOHHBIN JIBUTaTENb.

AcTtepousl.

ACTPOHOMMS HalIUX JHEH.

AtomHuas gusuka. M3otomnsl. [IpumeHeHne painoakTHBHBIX H30TOIOB.
beckoHTakTHBIE METO/IBI KOHTPOJISL TEMIIEPATYPBI.

bunossapHbIe TPaH3UCTOPHI.

Bbopuc Cemenouy SAko6u — pusuk u n3o0peTaTep.

Benuuaiimue oTKpbeITHS PU3UKH.

Bunel anexTpuyeckux pa3psaoB. DIEKTpHUECKUE pa3psiibl Ha CIyx0e yemoBeka.
Brnusiane nedextoB Ha pu3MUYecKre CBOWCTBA KPUCTAJLIOB.
Bcenennas u TemHast MmaTepusi.

lNanuneo "anuneit — ocHOBaTeNb TOYHOTO €CTECTBO3HAHMSL.
l'onorpadust u ee npuMeHeHue.

JIBrKeHHE Tena NepeMEHHOW MaCChI.

Judpakuus B HalICH )KU3HU.

Kunkue kpucTauisl.

3akonbl Kupxroda mis snektpudeckoil nemnu.

3aKOHBI COXpPAHEHUS B MEXAHHKE.

3HadeHue OTKpbITHH ["anues.

Urops Bacunbesnu KypuatoB — Qu3uk, opranu3arop aToMHON HAyKU U TEXHUKU.
Ncaak HploTOH — co3naTenpb KiIacCu4ecKon (DU3HKH.

Hcnosp30BaHnE 2IEKTPOIHEPTUN B TPAHCIIOPTE.

Knaccugukanus 1 xapakTepUCTUKH JIEMEHTAPHBIX YacTHI.
KoHcTpyKImoHHast MPOYHOCTHh MaTepHalla v €€ CBSA3b CO CTPYKTYPOH.
KoHcTpykus u BUpI J1a3€poB.

KpuosnekrpoHuka (MUKpPO3JIEKTPOHUKA U XOJIO).

JlazepHble TEXHOJIOTUU U UX UCIIOIb30BAHUE.

Jleonapo na Bunun — ydeHsli U u300peTarenb.
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MarnuTHble U3MepeHus (IPUHLIUITBI TOCTPOSHHS TPUOOPOB, CIIOCOOBI M3MEPEHHUS MAaTHUTHOTO

MOTOKA, MArHUTHOW UHYKIUH).

Maiikn ®apajeii — co3garens y4eHus 00 3JEKTPOMAarHUTHOM TIOJI€.
Makc [1naHk.

Meto1 MEUYEHBIX aTOMOB.

MGTO[[I)I Ha6JHOIIeHI/I$I H pErucTpanuu paanoaKTUBHBIX I/ISJIy‘-IeHI/Iﬁ M 9aCTHII.

Merons! onpeneneHus MI0THOCTH.

Muxaunn BacunseBud JIOMOHOCOB — Y4EHBIN SHUUKIOTEIUCT.
Mogenu aroma. Ot Pesepdopra.
MonexkynsspHO-KHHETHYECKAs TEOPUS UIACAIBHBIX Ta30B.
MonHus — ra30BbIi pa3psia B IPUPOIHBIX YCIOBHSIX.

HanoTexHosorus — MexaucuuIUIMHapHas 001acTh GyH1aMEeHTaIbHON U IPUKIIaAHON HAYKU

Y TEXHUKH.
Huxouna Tecna: »ku3Hb ¥ HEOOBIYATHBIE OTKPHITHSI.

Huxonait Konepauk — co3iareinb reTmoueHTpUYeCcKO CUCTEMBbI MUpA.
Hunbsc Bop — oaun U3 co3pareneit COBpeMeHHON (PU3UKH.
Hyxkneocunres Bo Beenennoii.

OO6pbscHenne GOTOCUHTE3a C TOUKHU 3pEHUST (PU3UKH.

OnTuyeckue SBICHUS B IPUPOJIC.

OTKpBITHE ¥ IPUMEHEHUE BRICOKOTEMITEPATYPHON CBEPXIIPOBOIUMOCTH.
[IepeMeHHBII AIEKTPUYECKUI TOK M €r0 IPUMEHEHHE.

[1nazma — 4eTBepTOE COCTOSHUE BEIIECTBA.

[TnaneTer COJIHEUHOM CUCTEMBI.

[TonynpoBOAHUKOBBIE TaTYMKH TEMIIEPATYPHI.

[IpuMeHeHne KUIKUX KPUCTAIUIOB B IPOMBIIIJIEHHOCTH.

[IpuMeHeHue siIepHBIX PEaKTOPOB.

[Ipupona peppomaruernsma.

[IpoGiembl 3K0JIOTHH, CBSI3aHHBIE C UCTIOJIB30BAHUEM TETJIOBBIX MAIIIKH.
[IpousBoacTBO, epeaya U UCHOJIb30BaHUE SIIEKTPOIHEPTUH.
[Ipoucxoxaenue CoMHEYHON CUCTEMBI.

[Ibe30amexTpuyeckuii 3pPeKT ero npuMeHeHue.

PasBurtue cpeacts cBA3M U paguo.

PeakTuBHBIE ABUTaTEIN U OCHOBBI paOOTHI TEIJIOBOI MAILIUHBIL.
PenukToBO€ U3nyueHue.

PentrenoBckue nyun. Mcropus otkpseitus. [Ipumenenue.

Poxnenue u 3Bosronius 3B€37.

Ponp K.O. Il0aKOBCKOT0O B pa3BUTUH KOCMOHABTHKH.

CBeT — 3JIeKTpOMAarHuTHas BOJIHA.

Cepreii [1aBnouu KoposeB — KOHCTPYKTOP U OpraHU3aTOp MPOU3BOJICTBA PAKETHO-

KOCMHYECKOH TEXHHUKH.

Cunsl TpeHuUsL.

CoBpeMeHHasi CIyTHUKOBAs! CBA3b.
CoBpemeHHast pu3ndeckast KapTHHA MUDA.
CoBpeMeHHbIE CPEICTBA CBS3H.

CoJHIle — MCTOYHHK KW3HU Ha 3eMIie.
Tpaunchopmaropsr.
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VYnpTpa3Byk (10JydyeHUE, CBONCTBA, IPUMEHEHUE).
VYipaBisieMbli TEPMOSIICPHBII CUHTES.

YckopuTenu 3apsKEHHBIX YaCTHLL.

®du3nka U My3bIKa.

dusnyeckre CBOMCTBa aTMOCHEPHI.

DOTO3IEMEHTBI.

®otorddexr. [Ipumenenue sBnerus GoTordpdexra.

Xanc Kpucrtuan Dpcres — 0CHOBOIOJIOKHUK 3JIEKTPOMarHeTu3Ma.
UYepuble ObIpHI.

[kana 37€KTpOMarHUTHBIX BOJIH.

DKoJjoru4eckue npoOiaeMbl ¥ BO3MOKHBIE TyTH UX PEIICHHUS.
DneKTpOHHas IPOBOAUMOCTh METAJIOB. CBEPXITPOBOIUMOCTb.
Omunuiit Xpuctuanosuy JIeHI — pycckuil Gu3uK.

2.4.5. Ilepevyenn yueOHO-MeTOANYECKOT0 0OOecneYeHUs JI1 CAMOCTOSITEIbHOIH padoThl
00y4yaIuxcsi Mo JUCHHILINHE

CamocrosarenbHast pa0oTa  ydamuxcs  sBisercss BaxHeimed ¢opmoit  yueOHO-
BOCIMTATEIFHOTO TIpOIIecca.

OcHOBHasi 1eNb CAMOCTOSTEIbHOW pabOThl NpU M3YYEHMM AUCHUUIUIMHBI — 3aKpEeNHTh
TCOPETHUIYCCKUEC 3HaHHA, IMOJYYCHHBIC B XOJ JICKIMOHHBIX 33H$ITPII>1, a TaKXe C(i)OpMI/IpOBaTB
MPAKTUYCCKUC HABBIKU IMTOATOTOBKHA B 00J1aCTH €CTECTBO3HAHUSL.

CamocrosiTenpbHas padoTa yJanuxcs B MPOIECCe OCBOSHUS JUCIUTUITMHBI BKITIOYACT:

- U3y4eHHE OCHOBHOM U JIOTIOJHUTENLHOM TUTEPATyphl MO MPEAMETY;
- u3y4eHue (KOHCIEKTHPOBAHKE) BOIPOCOB, BHI3BIBAIONINX 3aTPYIHEHUS IPU UX U3YyUCHHH;
- paboTy C AJIEKTPOHHBIMU YUEOHBIMHU PECYPCAMHU;
- U3y4eHHE MaTepHaiOB EPUOANYECKON MeYaTH, UHTEPHET PECYPCOB;
- MOJrOTOBKY K TECTUPOBAHUIO;
- MOATOTOBKY K MPAKTHYECKUM U JJTAOOPATOPHBIM 3aHITHSIM,
- BBIMIOJIHEHUE JIOMAIIIHUX 33/IaHUH.
Ha camocrositenbhyio paboty o0ydaromuxcsi oTBoguTcst 50 4acoB yueOHOTO BPEMEHH.

Ne HanmenoBanue [lepedenp yd4eOHO-METOIMYECKOTO 00ECTICUCHUS TUCITUTIIIUHBI 110
paszena, TeEMbI, BUJa BBITIOJTHCHHIO CAMOCTOSITEIIBHOU PaObOThI
CPC
1 2 3
Bsenenne 1. ®upcos, A. B. ®usuka s npodeccuii v crienuaibHOCTeN
1 MexaHuka TEXHUYECKOTO M €CTeCTBEHHO-HayuyHoro mnpoduieir [Tekcr]
2 MonekynsipHast yu4eOHMK  JJIsi  WCIOJB30BaHUS B yueOHOM  Ipoliecce
busuKa. obpazoBatenbhbiX yupexaenuit CIIO Ha 6a3e 0CHOBHOTO 0OIIEro
TepmoguHaMuka o0pa3oBaHus C MOJy4YCHHUEM cpelnHero oodumiero odpazoBanus 1A.

3 DJIeKTpOIMHAMMKA B. ®upcos ;nox pen. T. U. Tpodumoroid. - 2-¢ u3a., crep. -MockBa
4  |Kone6auus u Bonuel  |-Akamemus, 2017. - 350 c. un. - (Ilpodeccronanbroe oOpa3oBaHue.
5 |OnTuka O61eo6pazoBatenbhbie nucuIuinHbl). -ISBN 978-5-4468-5098-3
6 |OcHOBBI crienUaIbHO |2- KpaBuenko, H. 1O. ®usnka : yueOHMK M MPAKTUKYM IS
TEOpHH CIIO / H. IO. Kpasuenko. - M. : U3parenscrtBo IOpaiit, 2017. -
OTHOCHUTETbHOCTH 300 c. -- (Cepus: IIpodeccuonanpaoe oopazoanue). - ISBN 978-
7 |Dnements! kpantopoit [0-034-01418-1. - Pexum AOCTyma: www.biblio-
dusHKm online.ru/book/2E80496EBBA8-4D64-AFEB-FDA322952936.
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http://www.biыio-online.ru/book/2Е80496Е-BBА8-4D64-AFEB-FDA322952936.
http://www.biыio-online.ru/book/2Е80496Е-BBА8-4D64-AFEB-FDA322952936.

DBOIIONUA
Bcenennon

3. Kanamnukos, H. I1. ®usuka B 2 u. Yacte 1: yueOHUMK U
npaktukym st CIIO / H. I1. Kanamnukos, C. E. MypaBses. - 2-¢
u31., ucnp. u jom. - M.: U3narensctBo Opaiit, 2017. -- 313 c. -
(Cepus: Ilpodeccunonanbaoe obpazopanue). - ISBN 978-5-9916-
9726-2. - Pexum JOCTYyTIA: www.biblio-
online.ru/book/4FF8DF6A-7DD2-472E-875SEF75ABFA20EBS.
4. Kamamaukos, H. I1. ®u3uka B 2 4. YacTs 2: y4eOHUK U
npaktukym st CITO / H. I1. Kanamaukos, C. E. MypaBbes. - 2-
€ u3., ucnp. u gom. - M.: U3parensctBo FOpaiit, 2017. - 293 c. -
(Cepusi: Ilpodeccuonanpuoe obOpaszoBanue). - ISBN 978-5-
99169730-9. - Pexum JOCTYyTIA! www.biblio-
online.ru/book/A153BA71-ECJIE-45E6-9399C11E609A4626.

5. Tpodpumona, T. . PykoBOoACTBO K pelIEHHIO 3adad IO
¢usuke : yuebnoe nocodue mus CIIO / T. U. Tpodumona. - 3-e
u3a., ucnp. u gon. - M.: U3narenscto IOpaiit, 2016. - 265 c. -
(Cepus : IIpodeccuonansnoe obpazoBanue). - ISBN 978-5-9916-
7003-6. - Pexum JOCTYyIIa : www.biblio-
online.ru/book/EOCA1EB2591 A-4EI'7-A68C-2DAE9E795931.

KpOMe NMEPECUUCICHHBIX UCTOYHHUKOB 06yqafonmecsl MOXKET BOCIIOJIB30BAaThCA ITOMCKOBBIMH

cucreMamu cetu MIHTepHeT Mo TeMe caMOCTOATEIbHON pabOTHI.

21.]'[5{ OCBOCHUA NUCHUILIMHBI U CAMOCTOATCIIBHOI'O BBITIOJITHEHUA TPEAYCMOTPEHHBIX yqe6H0171

MPOrpaMMOl Kypca 3aJaHuid MOXKET OBITh HCIIOJIB30BAHO CICAYIONIee Y4eOHO-METOUYSCKOEe

obecreyeHue:
-METOMYCCKHE PEKOMCH/IAIINHN K BHITIOJTHEHHIO JJAOOPATOPHBIX paldoT;
-METOMYECKHE PCKOMEHIAIUU K CAaMOCTOSITEIILHOM padoTe.

Hauanom opranusaiuu g1000i caMoCTOATENbHON pabOThI TOHKHO OBITH MPUBUTHE HABBIKOB

Y YMEHHUH TPaMOTHOM paboOThI C yaeOHOW U HAYYHOU JIUTEPATypOor. DTOT MPOIECC, B IEPBYIO
ouepelib, CBsI3aH C HAXOXKICHHUEM HEOOX0IMMOM I YCIIEIIHOTO OBJa/IeHUsl y4eOHbIM MaTepraioM
nuteparypoid. OOyJaronuiics 10JKeH YMEThb M0JIb30BaThesl OHIaMU OUOIMOTEK U CIIPABOYHO-
onbmorpaduuecCKUMHU U3TaHUSIMH.
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http://www.biыio-online.ru/book/4FF8DF6A-7DD2-472E-875Е-F75ABFA20EB8.
http://www.biыio-online.ru/book/4FF8DF6A-7DD2-472E-875Е-F75ABFA20EB8.
http://www.biыio-online.ru/book/А153ВА71-ЕСДЕ-45Е6-9399С11Е609А4626
http://www.biыio-online.ru/book/А153ВА71-ЕСДЕ-45Е6-9399С11Е609А4626
http://www.biыio-oniine.ru/book/ЕОСА1
http://www.biыio-oniine.ru/book/ЕОСА1

3. OBPA30OBATEJIBHBIE TEXHOJIOI'MHA
3.1. O0pa3oBaTe/ibHbIe TEXHOJOTHH IIPH NPOBEICHUH JICKIHIA

Ne Tema Buasl npuMeHsieMbIX 00pa3oBaTebHBIX TEXHOJIOTHIA K?IJ;;BO
1 2 3 4
Breenne HWKT-Texuomnoruu, Hpo6neMvae JICKUMH, JTCKLIUHU- 2
BU3YAJIN3ALIMU, MYJIbTUMEIUITHBIE TPE3CHTAUN
1 Mexannka HWKT-Texuomnoruu, Hpo6neMvae JICKUMH, JTCKLIUHU- 10
BU3YyAJIM3ALIMU, MYJIbTUMEININHBIE NTPE3EHTALUN
2 OcnoBsl MosiekyisipHoit  |UKT-Texnonoruu, [TpoGiieMHbIE TEKITUH, JISKITHH- 8
(bU3UKH U TEPMOJMHAMUKHU [BU3YaAJIU3aIlUU, MYJbTUMEIMUHbBIC TTPE3CHTAIUN
3 PrexTpomHamiKa NKT-Texuomnoruu, HpO6J'I€M}-IBI€ JICKUMH, TCKIIUHN- 12
BU3YIN3ALIMU, MYJIbTUMEINITHBIE TPE3EHTANT
4 |Kone6amus 1 BOMHEL HNKT-Texuomnoruu, Hpo6neMvale JICKUMH, TCKIIUHN- 4
BU3YIN3AIIMU, MYJIbTUMEIUITHBIE TPE3CHTAlUN
5 |Oqmuxa HNKT-Texuomnoruu, Hpo6neMqule JICKUMH, TCKIIUHN- 4
BU3YyIN3AIIMU, MYJIbTUMEIUITHBIE TPE3CHTAlUN
6 (OCHOBEI CIIEIHTAIBHON UKT-Texunonoruu, [IpoGiemMHbIe TEKIINH, TEKITUH- 2
TEOPUH OTHOCUTEIFHOCTH |[BU3YAJIU3aLMH, MYJIbTUMEINUHBIC TPE3CHTALINU
7 JJIEMEHTEI KBaHTOBOM UKT-Texunonoruu, [IpoGiemMHbie TEKIINH, TEKITUH- 2
(br3uKH. BU3YyIN3AIIMHU, MYJIbTUMEIUITHBIE TPE3EHTAIlUN
8 Dpomoms Beenernoii UKT-Texuomnornu, HpO6J'IeMuHI)Ie JICKITUH, JCKIMHU- 5
BHU3yaJIU3alMH, MYJIbTUMEIUNHBIE TPE3CHTAUU
Wroro o xypcy| 46
3.2. O0pa3oBaTe/ibHbIE TEXHOJOTHH NPH MPOBEICHUH NMPAKTHYECKUX 3aHATHI
(;1abopaTopHbIX padoT)
No Tema Bupl mpuMeHseMbIx 00pa30BaTeIbHBIX TEXHOJOTHHA K?IJ:CBO
1 2 3 4
CeMuHapckue 3aHsATuUs, pa30op pelieHus 3aaad,
1 Mexanmca nmabopaTopHbBIC PAOOTHI 6
2 OcHoBBI MOJIeKyIIsApHOU Qu3nku (CeMUHApCKUE 3aHITHS, pa300p pelieHus 3a1ad, 4
1 TEpPMOJIMHAMUKHU 1abopaTopHbIe pabOTHI
3 DrextpomHamiKa CeMuHapcKue 3aHATHUs, pa300p pelieHus 3aaad, 6
mabopaTopHBIC PAOOTHI
4 |KomeGaris i BoMHLL CeMuHapckue 3aHsATHUs, pa300p pelieHus 3aaad, 4
mabopaTopHBIC PAOOTHI
5 |Ommmka CeMuHapckue 3aHsATHUs, pa300p pelieHus 3aaad, 4
mabopaTopHble pabOThI
T L — CeMuHapckue 3aHsTHs, pa300p pelieHus 3aaad, 4
mabopaTopHble pabOThI
8 [Psomowns BeeerHoi CeMuHapckue 3aHsTHs, pa300p pelieHus 3aaad, 4
mabopaTopHble paboThI
Wtoro no kypey| 32
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4. YCJIOBUSA PEATIM3ALIUU TPOI'PAMMBI IMCHUIIJIMHBI
4.1. MaTepuajibHO-TeXHHYeCKas 0a3a, HE00OX0MMAast /151 OCYIIeCTBJIEHHSA 00pPa30BaTEIHLHOI0
npouecca no JMCHUIINHEe

Kabuner ¢usuku, yn. JJumurposa, 200, ayn. 404

CrienmanusupoBaHHas MeOeb U CUCTEMBI XpaHEHUS (IOCKa KJIacCHasl, CTOJI U CTYJl YUUTEIs,
CTOJIBI M CTYJIbSl yYCHHWYECKHE, IIKa(bl Ui XpaHEHUs YYEOHBIX MOCOOMU, CHCTEMBI XpaHEHHS
TaOJHII U TUIAKATOB);

TEXHUYECKUE CpeAcTBa 0O0ydeHus (pabodee MECTO YYHTENd: KOMIIBIOTED Y4YHUTEs,
BHJICOIIPOCKTOP, IKpaH, Jmien3nonHoe [10);

JEMOHCTpAIIMOHHBIE ~ y4eOHO-HarlsAHbIle TOCOOMS  (KOMIUIEKTHI  CTEHJOB, TAaOJHIIBI
JIE€MOHCTPAIIMOHHBIE, TOPTPETHI BBIIAOIINXCS (PHU3UKOB);

1a60paTOPHO-TEXHOJOTHYECKOE 00O0pynoBaHue (JTabopaTopHbIe HAOOPBI, HAOOpHI s
MPaKTUKYMOB, KOMILJIEKTHI J1a0OPaTOPHBIX MPUOOPOB, KOMITJIEKThI IEMOHCTPALIMOHHBIX PUOOPOB).

Ilepeyens HEOGXOAMMOI0 POrPAMMHOI0 00ecnedeHust

1. Omnepamuonnas cuctema Microsoft Windows 10 (mor. Ne73—AD®/223-®3/2018 ot 06.11.2018,
cornamenue Microsoft ESS 72569510);

2. Ilaker mporpamm Microsoft Office Professional Plus (nor. Ne73—-AD®/223-03/2018 ot
06.11.2018, cornamenne Microsoft ESS 72569510);

3. IIporpammHoe obecrieueHue sk aBTOMaTH3AIMH KaMepaTbHOH 00pabOTKH Ha3eMHBIX U
pe3ynbTaTOB MOCTOOPAOOTKH CITYTHUKOBBIX Teoesndeckux usmepennii KPEJ[O JIAT 4.1
[TPO®ECCUOHAJIBHBIN (morosop Ne315 ot 02.11.2018, Geccpodro);

4. TIporpamMHOe obecrieueHue st 00pabOTKH CIyTHUKOBBIX M€0JIE3UYECKUX U3MEPEHUH B
mupdepentimansaoM peskume KPEJIO 'HCC (moroBop Ne315 ot 02.11.2018, 6eccpouno);

5. IIporpammuoe obGecrieueHue i co3AaHus MUGPOBONM MOJCIIA MECTHOCTH TI0 MaTepuaiaM
nuHeitnbIx m3bickannit KPEJIO JJMHENMHBIE M3bICKAHUS (morosop Ne315 ot 02.11.2018,
OeccpouHo);

6. IIporpammuoe obGecrieueHue A1t 00pabOTKH U MHTEPIPETAIIMH PE3yIbTaTOB T'€0IC3MUECKIX
M3MEpEeHUl 0 MHOTOKPATHBIM HAOMIOACHUAM 3a 1ehOpMallMOHHO-0CAI0YHBIMH MPOIIECCaMu
KPEJIO PACUET JED®OPMAIIUM (norosop Ne315 ot 02.11.2018, GeccpodHo);

7. IIporpammHoe obecrieueHue 11t 00paboTKH U TpaHCHOPMAITUH PAaCTPOBOTO U300PaKESHUS
KPEJO TPAHC®OPM (moroop Ne315 ot 02.11.2018, 6eccpouno);

8. IlporpammHoe obecrieuenue i npeoOpa3oBaHusl FEOLIEHTPUUECKUX, I'€0Ie3UYECKUX U
npssMoyroyibHbIX Tiockux koopauHat KPEJIO TPAHCKOP (morosop Ne315 ot 02.11.2018,
OeccpoyHo);

9. IlporpammHoe obecrieueHue Ui aBTOMaTU3NPOBAHHOTO MOJICIMPOBAHUSI TIOBEPXHOCTEH,
pacuera 00BEMOB MEXy TOBEPXHOCTSAMH, & TAK)KE JJIS1 BHIITYCKA TEKCTOBBIX M IpaQUuUeCcKux
Matepuanos 1o pesynbraraM pacuetoB KPEJIO OB BEMBI (morosop Ne315 ot 02.11.2018,
OeccpoyHo);

10. ITporpammHoe oOecniedeHHE I KaMepallbHOKH 00pabOTKH TOJIEBBIX H3MEPEHUI
reoMmerpuueckoro HuBenuposanus [-1V knaccos KPEJIO HUBEJINP (norosop Ne315 ot
02.11.2018, 6eccpouHo);

11. IIpunoxenue A oOMeHa JaHHBIMU MeXay npoaykramu Ha miatgopme CREDO III n
nponaykramu apyrux npousBoauteneit KPEJIO KOHBEPTEP (morosop Ne315 ot 02.11.2018,
6eccpouHo);

12. 7-zip GNULesser General Public License (cBoboaHOe mporpaMmMHOe 0OecriedeH e, He
OTpaHHuYEHO, OECCPOUHO);
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13.

14.

15.

16.

Wutepner 6paysep Google Chrome (6ecruiatHoe nmporpaMMHOe oOecrieyeHrne, He OTPaHuYeHO,
0eccpouHo);

K-Lite Codec Pack — ynuBepcaiibHbIii HA00P KOJEKOB (KOJUPOBIIUKOB-ICKOJUPOBIIUKOB) U
YTWINT JJIs1 IPOCMOTpa 1 00paboTKM ayauo- 1 Buaeodaiios (OecruiaTHoe IporpaMMHOE
obecrnievueHne, He OTPaHUICHO, OECCPOTHO);

WinDjView — nporpamma juis ipocMoTpa ¢aiiioB B popmare DIV u DjVu (cBoboaHOC
porpaMMHoOe o0ecrieueHue, He OrpaHudeHO, OECCPOUHO);

Foxit Reader — mpukiagHOe mporpaMMHOE 00ECIIeYeH e ISl IPOCMOTPA IEKTPOHHBIX
nokymeHToB B cranaapte PDF (GecruiatHoe mporpaMMHOe obecriedeHne, He OrpaHiueHo,
0eccpouHO).
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5. IEPEYEHb OCHOBHOM U TOMOJIHUTEJbHOW YUEBHOMJIUTEPATYPBI,
HEOBXOJIMUMOM 111 OCBOEHUS JJUCITATIIMHBI

5.1. OcHoBHas JuTepaTypa
1 @upcoB, A. B. ®usuka s npodeccuii 1 cnenuanbHOCTed TEXHHYECKOTO U €CTECTBEHHO-
HayyHOTO Tpoduieii [ TekcT] yaeOHUK IS UCIIOIB30BaHUS B yIEOHOM IpoIlecce 00pa3oBaTeIbHBIX
yapexnenuit CIIO Ha 0a3e OCHOBHOTIO OOIIEro OOpa30BaHHs C TMOJYYCHHEM CPETHEro OOIIero
obpazoBanus 1A. B. @upcos ;nox pen. T. U. TpodumoBoid. - 2-¢ uzn., crep. -Mocksa :AkajgeMus,
2017. - 350 c. un. - (Ilpodeccuonansroe obpazoBanue. OOIICOOpa3OBATEIBHBIC TUCIUILTAHBI). -
ISBN 978-5-4468-5098-3
2. KpaBuenko, H. 1O. ®usuka : yue6nuk u npakrukym mist CI1O / H. 1O. KpaBuenko. - M. :
NznmarensctBo IOpaiit, 2017. - 300 c. -- (Cepust: [Ipodeccrnonansnoe obpazoBanue). - ISBN 978-
5-534-01418-1. - Pexxum goctyna: www.biblio-online.ru/book/2E80496EBBA8-4D64-AFEB-
FDA322952936.
3. Kamamnaukos, H. I1. ®usuka B 2 4. Yacts 1: yuebnuk u npaxtukym s CIIO / H. I1.
Kanamaukos, C. E. MypaBbeB. - 2-e u3f., ucnp. u gon. - M.: Uznarenscrso HOpaiit, 2017. -- 313
c. - (Cepus: Ilpodeccuonanproe obpazosanue). - ISBN 978-5-99169726-2. - Pexum mocryma:
www.biblio-online.ru/book/4FF8DF6A-7DD2-472E-875EF75ABFA20EBS.
4. Kanamnukos, H. I1. ®usuka B 2 4. Yacte 2: yueOHuk u npaktukym auas CIIO / H. II.
Kamamuaukos, C. E. MypaBseB. - 2-¢ u3., ucnp. u Ao - M.: M3narensctBo FOpaiir, 2017. - 293
c. - (Cepus: Ilpodeccuonanbaoe obpazoanue). - ISBN 978-5-99169730-9. - Pexum mocrymna:
www.biblio-online.ru/book/A153BA71-ECJIE-45E6-9399C11E609A4626.

5.2  JlomoHMTEJbHAsS JIUTEpaTypa

1. Tpodumosa, T. N. PykoBoACTBO K pemienuto 3aaa4 1o ¢usuke : yaeoHoe nocooue st CI10 / T.
U. Tpodumosa. - 3-e u3a., ucnp. u gom. - M.: UzgarensctBo IOpaiit, 2016. - 265 c. - (Cepus :
[Ipodeccuonansuoe oopazosanue). - ISBN 978-5-9916-7003-6. - Pesxum noctyna : www.biblio-
online.ru/book/EOCA1EB2591 A-4EI'7-A68C-2DAE9E795931.

5.3 Ilepuoanueckue U3IaHUs

1. Dnexrponnas 6ubmuoreka "Msnarensckoro gqoma "I'pebennnkos” (Www.grebennikon.ru)
2. baszb!l nansbix kommaauu «ct Beroy» (http://dlib.eastview.com).

3. Kypnan «®du3uka B MIKOJIE»

4. Kypnan «Hayka u KU3HB»

5. XKypnan «KBant»

6. Kypuan «Paguo»

5.4.Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH « UHTEepHET,
He00XO0AMMBIX /151 OCBOCHHS JMCUMILIHHBI (MO1YJIs1)

1. MunuctepcTBo 00pa3oBanus u Hayku Poccuiickoit ®eaeparnuu (http:/Mmunobpuayku.pd/);
2. ®enepanbublii moptan "Poccuiickoe obpasosanue” (http://www.edu.ru/);

3. Undpopmanronnas cuctema "EnnHoe 0KHO J0cTyna K 00pa3oBaTelibHBIM pecypcam”
(http://window.edu.ru/);

4. EnuHas kosutekuus nudpoBsIx oOpa3oBarenbHbIX pecypcoB (http://school-
collection.edu.ru/);

5. ®eaepanbHblil IeHTp HH(OPMAIMOHHO-00pa3oBarenbHbIX pecypcos (http://fcior.edu.ru/);
6. O6pazoBartenbHblii moptan "Yueba" (http:// www.ucheba.com/);

7. Ilpoekt ['ocymapCTBEHHOT'0 HHCTUTYTa pycckoro si3bika uMenn A.C. [Tymkuna
"O6pazoBanue Ha pycckoM" (https://pushkininstitute.ru/);
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8. Hayunas snekrponnas 6ubnunoreka (HOB) (http://www.elibrary.ru);

9. HanmonanpHast asiekTponHas oubnuoreka (http://H30.pd/);

10. KubepJlenunka (http://cyberleninka.ru/).

11. CnpaBouyHo-uHpopManroHHbIid nopran "Pycckuit s3p1k" (http://gramota.ru/);

12. Cnyx0a TeMaTHuuecKkux TOJKOBBIX ciioBapeit (http://www.glossary.ru/);

13. CnoBapu u sunuxiioneauu (http://dic.academic.ru/);

14. KoncynpranT [lmtoc - cnpaBoyHas mpaBoBasi cUcTeMa (JIOCTYI 110 JOKaJIbHOM ceTn)

6. METOAUYECKHUE YKA3AHUSA 1JIS1 OBYUYAIOLIUXCSA ITO OCBOEHUIO
JAUCHUIIJIMHBI

VYyammecs Ui TIOJTHOIICHHOTO OCBOCHHUsI y4eOHOro Kypca «Du3mka» JOIDKHBI COCTABISATH
KOHCIIEKTHl KaK IPH TPOCIYIIMBAHUU €ro TEOPETHUYECKOM (JIEKIMOHHOW) YacTH, TaK M TIpPHU
MOJITOTOBKE K TMPAKTUYECKUM 3aHATHAM. JKenarenbHO, YTOObI KOHCHEKTHI JICKIMHA M CEMHHApOB
3aMUCHIBAINCH B JIOTHYECKOW ITOCIIEOBATEIBHOCTH HM3Y4YEeHUs Kypca W COJEPKATUCh B OJHOU
TeTpaau. ITo obecrneyuT Oosiee MOJIHYIO MOATOTOBKY KaK K TEKYIIMM Y4eOHBIM 3aHSTHSIM, TaK U
CECCHOHHOMY KOHTPOJIO 3HaHUM.

CamocrosarenbHast pa0oTa  ydamuxcs  sBIseTcss  BaxHeimed ¢opmoit  yueOHO-
Mo3HaBaTeNbHOro rmpouecca. lLlenp 3amaHuii Uit caMOCTOSITEIbHOW paboThl — 3aKpenuTh H
pacIIMpuTh 3HAHWS, YMEHHUsS, HABBIKH, MPHOOPETEHHBIC B pe3yJbTaTe W3YUEHHS AWCIUILTAHBL;
OBJIAZICTh YMEHHEM HCIIOJIb30BaTh MOJYYEHHBIC 3HAHUS B TPAKTHYECKOH padoTe; IOIyduTh
TIEPBUYHBIE HABBIKU MPO(ECCHOHATEHON eI TETHHOCTH.

3amaHus  UIS  CAMOCTOSITENIBHOW pabOTHl  BBHIMOJNHSIOTCS B MHCHMEHHOM BHIE BO
BHEAyJIUTOpHOE BpeMs. Pabora [OKHa HOCHTh TBOPYECKHHA XapakTep, TP €€ OICHKE
IIPENo/iaBaTellb B MEPBYIO OUepeb OLCHMBAET OOOCHOBAHHOCTh M OPUTHMHAIBHOCTH BBIBOAOB. B
IIUCbMEHHOM paboTe Mo TeMe 3aJaHus yJalluics JAOJKEH MOJHO M BCECTOPOHHE PacCMOTPETh BCe
acIeKThl TEMbI, YETKO C(POPMYIUPOBATH U ApPryMEHTHPOBATH CBOIO IO3MILMUIO M0 HCCIEITYEMBIM
BOIpocaM. BpIOOp KOHKPETHOTO 3a/1aHus JUIsl CAMOCTOSITENIbHOM pabOThl TPOBOJUT MIPENO1aBATENb,
BEYIIUI IPAKTUYECKNE 3aHATHS B COOTBETCTBHUU C NIEPEYHEM, YKAa3aHHBIM B IIJIAHAX MIPAKTUYECKUX
3aHATHH.

Obwue npasuna 8bINOIHEHUS NUCOMEHHBIX paOom

Ha nepBoM 3aHATMM CTYIEHTBHI JOJDKHBI OBITh INPOMH(DOPMUPOBAHBI O HEOOXOIUMOCTH
COOJIIOJICHUST HOPM aKaJeMUYECKOM 3TUKM M aBTOPCKUX IpaB B Xoje oOyuyeHusa. B wactHOCTH,
IPEJOCTABIISIFOTCS CBEACHUS:

- o6mas nadopManus 06 aBTOPCKUX MPaBax;

- [IpaBUJIa LUTUPOBAHUS;

- npaBuiia 0(OpMIIEHUS CCHUIOK;

Bce nmeronuecs B TEKCTE CHOCKHU TILATENILHO BBIBEPSIIOTCS U CHAOXKAIOTCS «aApecamm».

HenonyctuMo BKJIIOYaTh B CBOO Pa0OTY BBIIEPKKU U3 pabOT JPYrux aBTOPOB 0€3 yKazaHUs
Ha 3TO, IePeCcKa3bIBaTh UyXY0 paboTy OJIM3KO K TEKCTY 0€3 OTCBUIKM K HEH, UCIIOJIb30BaTh UyXKHe
uaen 0e3 ykazaHUs NEPBOMCTOYHUKOB (3TO Kacaercs M MH(oOpManuu, HaiaeHHoi B MHTepHeTe).
Bce cnyyau naruata q0JKHBL OBITh UCKITIOUEHBI.

CrnucoK HMCMOJIb30BaHHON JMTEpaTyphl JIOJKEH BKJIIOYATh BCE MCTOYHMKH MH(QOPMALUH,
U3yYeHHbIE M TMPOpabOTaHHBIE CTYAEHTOM B IPOLECCE BBIMOJHEHUS PabOThl, M JIOJDKEH OBbITH
coctaBneH B cootBerctBuu ¢ ['OCT P. 7.0.5-2008 «bubmuorpaduueckas ccpinka. OOmue
TpeOOBaHUS U NIPABHUIIA.
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7. OHEHOYHBIE CPEJACTBA UISA KOHTPOJIA YCIIEBAEMOCTHU

7.1. Kputepum o1leHKH 3HAHM I

Orenka

bann

O0001enHas OlleHKa KOMIIETEHIINH
(2-5 GannoB)

«HeynoBneTBOpUTEILHON-
HYJIEBOM YPOBEHb

206am1a

OOyuaromuiicss He  OBJAJe]l  OIEHUBAEMOU
KOMIICTEHIICH, HE  PACKPBIBACT  CYIIHOCTh
MOCTaBJICHHOW TIpoOsieMbl. He yMeeT mpuMeHsTh
TEOPETUYCCKHIE 3HAHWS B PEIICHUU MPAKTHICCKON
cutyaruu. Jlomyckaer ommMOKA B MPUHUMAESMOM
pemieEnn, B paboTre ¢ HOPMATHUBHBIMU
JOKYMEHTaMH, HEYBEPEHHO 000CHOBBIBAET
NOJTy9eHHBIE PE3yNbTaThl. Marepuan u3iaraercs
HEJIOTUYHO, 0eccrCTeMHO, HEI0OCTaTOYHO
T'PAMOTHO.

«Y IOBJETBOPUTEIBHO»
ITOPOrOBBIM YPOBEHB

30amia

OO6yuatomuiicss ocBows 60-69% orneHuBaemMon
KOMIICTCHIIMH, IMOKAa3bIBACT YAOBJIICTBOPUTCIILHBIC
3HaHUA OCHOBHBIX BOIIPOCOB nporpaMmmMHOro
MaTepualia, YMEHHUS aHaJM3UpOBaTh, JeNaTh
BBIBOJIbI B YCJIOBHUAX KOHKpCTHOfI CHTyaHHOHHOﬁ
3a/1a4U. W3naraer pelieHue po0GIIeMBI
HEJOCTAaTOYHO  MOJHO,  HENOCIeJ0BaTelbHO,
JOITyCKaeT HETOYHOCTH. 3arpynHsercs
JI0Ka3aTeIhbHO 000CHOBBIBATh CBOM CYXKJICHUSI.

«Xopomiox»-
0a30BbIN YPOBEHB

46am1a

OO6yuatomuiicst ocBomwn 70-890% orneHuBaemMoun
KOMITIETEHIIMH, YMEET NPUHUMATh TEOPETUYECKUE
3HAHUSI U TIOJYYEHHBIA MPAKTUYECKUN OMNBIT B
pELICHUU  TPAKTUYECKOW  CHUTyallMu.  YMeJo
paboTaeT ¢ HOpPMaTUBHBIMH JTOKyMEHTaMHU. Y MeEeT
apryMEeHTHPOBaThb CBOM BBIBOJABI M TPUHUMATh
CaMOCTOSITENIbHBIE ~ PEIIEHUs, HO  JOIYyCKaeT
OT/IeJIbHbIE HETOUYHOCTH, KaK M0 COAEPIKAHUIO, TaK
U 10 YMEHHIO, HaBbIKaM pabOThl C MOCTaBICHHOM
BOIIPOCOM.

«OTINYHON»-
MIPOJBUHYTHIN YpOBEHB

50ajU10B

OO6yuatomuiicst ocBomwn 90-100% oneHuBaemon
KOMIICTCHIIMM, YMEET CBSI3bIBaTh TEOPUIO C
IIPAKTUKOM, IIPUMEHSTH IIOJIy4EHHBIN
IIPAKTUYECKUN OIIBIT, aHaJIU3UpOBaTh, JEiaTh
BBIBOJIbI, IPUHMMATh CAMOCTOSATEJIbHBIC PELICHUS
B KOHKDETHOW CHUTyallud, BBICKAa3bIBaTb U
00OCHOBBIBAaTh CBOU CYyXJAeHUs. JleMOHcTpupyeT
yMeHue  BecTu  Oecelbl,  KOHCYJIbTHPOBAThH
IpaXx/iaH, BBIXOJUTbh W3 KOH(DIMKTHBIX CUTYalUH.
Brnaneer HaBbikamMu paboOThl C pEIIEHHEM 3ajad,
npuMepoB. BilageeT NHCBMEHHOM H  YCTHOU
KOMMYHHKAIIMEH,  JIOTUYECKUM  H3JIOKEHUEM
OTBETA.
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7.2. OleHOYHbIE CPeICTB AJIA MPOBeIeHUs TeKylleil aTTecTaluu
B nanHoM pa3zjesie npUBOAATCS 00pa3ubl OLEeHOYHBIX cpelcTB. IloJIHBIH KOMIJIEKT

OLIEHOYHBIX CPe/ICTB NMPUBOAUTCS B DOH/Ie O1IEHOYHBIX CPE/ICTB.

Texymuii KOHTPOJIb IPOBOAUTCS B popme:
-(poHTAIBHEII OTIpOC
-UHJVBUIyaJbHbIN YCTHBINA OIIPOC
-IIMCbMEHHBIN KOHTPOJIb
-TECTHPOBAHHE TI0 TEOPETUICCKOMY MaTepUaILy
-TpakTHueckas (JrabopatopHas) pabora
-3amnMTa pedepara
-3aIIIMTa BBITIOJHEHHOTO 331aHus,

dopma [IpakTrueckuit JInunble KauecTBa Hprvepet
aTTeCcTallun 3nanus YmeHns OTBIT (BNIAZICHUE) | 0OyYaromerocs OTCHOMHEX
CpEJICTB
YcrHbIi Koutpons | Onenka Onenka HaBbIKOB | OrieHka KoHTtposbH
(MMCbMEHH | 3HAHWM MO0 | yMEHUs paboThI C CIIOCOOHOCTH 15(S
BIil) OMNpPOC | OTPENENICH | pa3InyaTh JUTEPATYpHBIMU | OTIEPATUBHO U BOITPOCHI
0 TeEMaM HBIM KOHKPETHBIE | UCTOYHUKAMU KaueCTBEHHO o TeMaMm
npobieMa | TOHATHUS OTBEYaTh Ha MPUJIararT
M MOCTaBJICHHBIC cs
BOITPOCHI
Pedeparer | Kontpons | Onenka Ouenka HaBbIKOB | OrieHKa Tembl
3HAHUHW IO | yMEHUS paboThl ¢ CITOCOOHOCTH K pedepaToB
OTIpeJieNieH | pa3Iu4aTh JUTEPATypHbIMU | CAMOCTOSITENIBHOM | MpujIaraioT
HBIM KOHKpPETHBIE | UCTOYHHUKAMHU paboTe u aHanu3y | cs
npoOiemMa | HOHATHUSA JIUTEPaTypPHBIX
M MCTOYHUKOB
[Ipaktnuec | Cwmbica OmuceBathb 1 | HaBbIkamu: OrneHka Tembl
KHe TIOHSTHIA: OOBSICHATH OITMCAHUS U CrocoOHOCTH pador
(J1abopaTop | €CTECTBEHH | €CTECTBEHHOHA | OOBSICHEHUS OTICPAaTUBHO U MPUJIAratoT
HBIC) OHAy4yHOE | yYHbIE €CTECTBEHHOHAYYH | KAU€CTBEHHO csl
paboThI SIBJICHUE, SIBIICHUSI U BIX SIBJICHUH U peliarb
THUIIOTE3A, CBOMCTBa CBOWCTB TeJI: MOCTABJICHHBIC HA
3aKOH, TEJ:IBWKEHHUE | IBIKEHHE MPAKTHYECKUX U
Teopus, HEOECHBIX Tel | HEOECHBIX TN U 1ab0pPaTOPHBIX
BEIIECTBO, | U HCKYCCTBEHHBIX paboTax 3agauu u
B3aUMOJICH | MCKYCCTBEHHBI | CITyTHHKOB 3eMJIM; | apryMEHTHPOBATh
CTBUE, X CITyTHUKOB CBOICTBA I'a30B, pe3yabTaThl
3JIeKTpoMar | 3emiiu; JKUJIKOCTEHN 1
HUTHOE CBOMCTBa TBEPABIX TE,
ToJie, rasos, 3JIEKTPOMATHUTHY
BOJIHA, KUJKOCTEH U | 10 MHIYKIHIO,
¢oTOoH, TBEP/BIX TEN; | pacCpOCTpaHEHUE
aTowm, AJIEKTPOMArHu | 3JIEKTPOMArHUTHBI
aTOMHOE THYIO X BOJIH; BOJIHOBBIE
SO, VH/IYKIIHIO, CBOIICTBA CBETA;
HMOHU3UPYIO | PACOPOCTPaHE | U3IYYEHUE U
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mue HUE HOIVIOILLIEHHE CBETa
W3JIy4EHUS], | SJIIEKTPOMArHU | aTOMOM;
TUTaHeTa, THBIX BOJIH; dotorddexr.
3BE374a, BOJIHOBBIC [IpuBoauTH
TaJlaKTHKa, | CBOWCTBA IIPUMEPBI,
Bceenennas. | cBera; ITOKA3LIBAIOIIINEC,
U3JIy4eHHUE U YTO: HAOJIOIEHHS
HOTJIOLLIEHHE Y DKCIIEPUMEHT
CBETa aTOMOM; | SIBJISIFOTCSI OCHOBOM
(doTordhdeKrT. | IS BBIIBIDKCHUS
TUIIOTE3 U TEOPHH,
MIO3BOJISAIOT
MIPOBEPUTH
VMCTUHHOCTD
TEOPETHYECKUX
BBIBOJIOB;
€CTECTBEHHOHAYYH
ast TeOpHs 1aeT
BO3MOKHOCTb
OOBSCHATH
W3BECTHBIC
SIBIICHUSI TIPUPOIbI
Y Hay4dHbIe (DaKThI,
MIPEICKA3bIBATh
€I1le HEN3BECTHBIE
SBJICHUS
TectupoBa | Kontpons | Ouenka Ornenka HaBBIKOB | OreHka Bomnpocsl
HHUE 3HAaHUM N0 | yMEHUS JIOTUYECKOTO CIIOCOOHOCTH MIPUJIAraroT
ONpENENIeH | pa3iInyaTh aHaIu3a u OIIEPaTUBHO U cA
HBIM KOHKPETHBIE | CUHTE3a IpU KaueCTBEHHO
npoOiemMa | HOHATUSA COIIOCTABJICHUH OTBEYaTh Ha
M KOHKPETHBIX MIOCTaBJICHHBIE
NOHATUI BOITPOCHI
IIpuMepHBbIe TeCTOBbIE 32/IAHUS:
Cuny, ¢ Komopolti 6ce mena NPUMsAUBAOMCsL Opye K Opy2y, Ha3vbl8aOm.
. A) cuiol TpeHus:
. b) cunoit ynpyrocru;
) B) rpaBuTanmonHo# cusion
Cuna 6cemupnoco msecomeHus: yseaudumcs 8 2 pasa, eciu:
. I') maccy kax10ro U3 B3auMOJICHCTBYIOLINX TEJ YBEIMYHUTH B 2 pa3a;
. J1) Maccy Kax10ro U3 B3aMMOJICHCTBYIOIUX TNl YMEHBIIUTH B 2 pasa;
. E) maccy ogHOro u3 Ten yBenu4uTh B 2 pasa.
I'pasumayuonnas NOCMOAHHASL 8 3AKOHE BCEMUPHO20 MA2OMEHUs 0003HAYAEMCs U YUCTEHHO PABHA
. IT) g= 9,8 m/c?
. P) G=6,67-10 "' H - M%/kr?
. C) K=400 H/m
Cuna ecemupnozo msaeomenus ymenowumes 6 100 pas, eciu:
. K) rena conusuth Ha 100 MeTpoB;
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. K) Tena ynanute na 100 MeTpoB;
o H) paccrosinue mexay Tenamu yBenuuuthb B 10 pas.

IIpumepHBIe BOPOCHI VI YCTHOTO 0NIPOca (KOHTPOJIbHBIX pador):
MexaHuKa — 3TO 4acTh (PU3UKH, KOTOPAs U3y4aeT 3aKOHOMEPHOCTH MEXaHUYECKOTO JIBIKEHUS U

MIPUYMHBI, BEI3BIBAIONINE HITU H3MEHSIONINE 3TO JIBUKCHHC.

1)Mexanuueckoe ogusicenue —

Pa3nensl MexaHUKY: KHHEMATHKA U TUHAMUKa. Yem onu omauuaromes opye om opyaa?
2)Mamepuanvras mouxa —

3)Teno omcuema —

4)Cucmema omcuema —

Tpaekropus — BooOpaxkaemasi JINHUS, COETUHSIONIAs! MTOJ0XKEHUS MaTepUaIbHOM TOUKH (Tesa) B
OMmKaiIIie ToCIeI0BaTeIbHBIE MOMEHTHI BPEMEHH.

S)Ilepemewenue —

6)Ilymv —

7)Yem onu omauuaromes opye om opyea?

8)Cropocmo —[? ]hopmyna

PaBHOMEpHOE MPSMOTMHEHHOE ABIKEHHUE — IBM)KEHUE, TIPA KOTOPOM TEJIO ITEPEMENIaeTCs C
MTOCTOSTHHO 10 MOJTIYJTIO ¥ HAIIPaBIICHHIO CKOPOCTEIO.

9)3axoH pagnomepHO20 NPAMOIUHENHO20 O8UNMCEHUSA. hopmyna

10)Ycxopenue —[? Jghopmyna

[IpssmonuHelHOE TBUXKEHUE C TTIOCTOSIHHBIM YCKOPEHHEM.

11)3akoHn pasHoycKoOpeHH020 NPAMOIUHENIHO20 0BUNCEHUS: (opmyna

12)Dopmyna ckopocmu npu pagnoyCcKkOpeHHOM O8UNCEHUU: (popmyra

13)3akon pasnozameodieHH020 NPAMOIUHEUHO20 0BUNCEHUS: (hopmYIa

[IpumepHbIe BOMPOCHI sl KOHTPOJISE CAMOCTOSITETbHOM pabOThI:

14) @opmyna ckopocmu npu pasHoO3aMe0NeHHOM OBUNCEHUU. PopMyaa

[leproauueckoe ABMKEHUE — IBIKEHHE, TOBTOPSIOIIEECS Yepe3 paBHbBIE MPOMEKYTKH BPEMEHHU.
Bunel nepuonyeckux ABMXKEHUIN: BpalaTeIbHOE U KojiebaTeabHoe.

15)Yem onu omauuaromes opye om opyea?

16)I1epuoo —

17)Ilepuoo epawenus — epemsi 00H020 0OOPOMA NO OKPYI’CHOCMU. hopmyna

18)Yacmoma spawenus —[? Jghopmyna

19)Unepyus —

20)11epswiii 3axon Horomona —

21)Bmopoii 3axon Hetomona —[? Jpopmyna

22)Cuna — 6ekmopHas usuveckas 8eauduta, A8II0OWaAsICsa Mepou ...

23)Tpemuii 3axon Hotomona —

24) Cuna masxcecmu — epagumayuoHHas cuia, oeiucmesyowjas na meno. [? Jpopmyna

Cuna ynpyrocTtu — cuja, BOSHUKAIOIIAs IPH MaJiol JedopMaliu pacTsHKeHUs (CxKaThs) Tena,
HaIpaBJIeHHAs TPOTHUBOTIOIOKHO CMEIICHHUIO YaCTHII TeJia Mpu Aedopmaiuu.

25)3axon I'vka —[? |popmyna

26)Cuna mpenusi —[? Jghopmyna
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7.3. OueHo4HbIe CPEACTB IS MPOBeAeHUS MPOMEKYTOYHOM aTTeCTALNHU
[IpomexxyTouHas arrectauus

Th PE3yIbTAThI

dopma . JInyneie ITpumepsr
arTecTauu | 3HaAHUS Ymenus Hpariaeciunit Ka4yecTBa OIICHOYHBIX
OTIBIT (BJIAJIETD)
u oOyuarolerocs | CpeicTB
Huddepe | Kontpoms Ouenka ymenusi | Ouenka HaBbikOB | OreHKa Bomnpocstr:
HIUPOBAaH | 3HAHUSA OHUMATh JIOTUYECKOTO CIIOCOOHOCTH IpUJIaratoT
HBIM 3aueT | 6a30BbIX CTeUATBHYIO COTIOCTaBJICHUS U | TPAMOTHO U cst
MOJIOKEHUH | TEPMHHOJIOTHIO | XapaKTEPUCTHKH | YETKO M3JIaraTh
B o0macTu 00BEKTOB MaTepHra
ecrecTtBo3Ha | Onenka ymenus | Onenka HaBbIKOB | OrieHKa 3agaun
HUS penrathb JIOTUYECKOTO CIIOCOOHOCTH MpUJIaratoT
THUTIOBBIE 33]]a4¥ | MBIIUICHUS TIPH IPaMOTHO U cs
B 00J1aCTH pELIeHNH 3a/1a4 B | YETKO U3J1araTh
npodeccuoHanb | obnactu XOJI pelIeHus
HOM npodeCCHOHANIbH | 3a7a4 B
NEeSITEIbHOCTH oi1 nesiTeNbHOCTH | o0nacTu
npodeccroHan
193 (0)1
JeSITeIbBHOCTH
"
apryMeHTHpOBa

7.3.1. IllpuMepHbIe BONPOCHI VISl MPOBEICHUS MPOMEKYTOUHOM aTTecTauuu (1ud. 3a4er)
1. 3axon Kynona. Dnekrpuueckoe nosie. Hanpspkennocts. Cynepno3unus noseit. Jinaum

HanpspKeHHOCTH. [10TOK HanPsSKEHHOCTH.
2. Teopema I'aycca u ee npumeHenune. Pabora cui anexkrpocratudeckoro nouis. [Torenmuman. Csizb

MCKAY HANIPS’)KEHHOCTBIO U

IIOTCHIKMAJIOM. BKBI/IHOTCHHI/I&HBHHC IIOBEPXHOCTH.
3. ,HI/IC)JICKTPI/IKI/I B DJICKTPOCTAaTHYECCKOM IIO0JIC. HOJ'IHpHBIe 1 HEIIOJIAPHBIC JUDJICKTPHUKHU.

HOJ'I?IpI/I?)aHI/IH JUDJICKTPUKOB. :‘)J'ICKTpI/I‘leCKaH HHAYKIHA. Z[I/ISHGKTPI/ILIGCKEUI INIpPpOHHULIACMOCTD U
BOCIIPUHUMYUBOCTD.
4, HpOBOI[HI/IKI/I B DJICKTPOCTAaTUYCCKOM IIOJIC. HOTCHHI/IaJ'I, HaIIPAXKCHHOCTD, IIJIOTHOCTDL 3apsi/a.
9J'IeKTp0€MKOCTB. KOHI[@HCB.TOPBI. COG,I[I/IHGHI/IG KOHACHCATOPOB. EMKoCTBh miockoro
KOHACHCATOpaA. BHCKTpI/I‘ICCKOC I10JIC B KOHACHCATOPC.
5. BHCPFI/IH CUCTCMBI 3apsa10B. 3Hepr1/1;1 3apPsSPKCHHOI'O KOHACHCATOPA. BHCPFI/IH QJICKTPHYCCKOI'O

I10JI1

6. IlocrosiHHbIN 3nekTpuyeckuid TOK. 3akoH OMma. ConporuBienue. CoelMHEHHE CONTPOTUBIICHUIA.
3akoH Jlxoyns Jlenna. 3akoH

Owma B muddepenunanbHoit Gpopme.
7. OnexTpoaBukyias cuia. 3akoH Oma [uid 3aMkHyTO# nenu. [lone3nas v nojgHas MOIIHOCTb.
K.II.Zl ucrounuka toka. IIpaBuna

Kupxroga

8. BzaumopeiictBue TokoB. MarautHoe nosne. MarautHas uaaykius. 3akoH buo — CaBapa
Jlannaca. 9. JleiicTBue moJist Ha TOK.
Cuna Amnepa. TeopeMa 0 HUPKYISUUKA MAarHUTHOTO 10Jis1. [lojie mpsAMoro u KpyroBoro TOKOB.
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MarHuTHBII MOMEHT KOHTYpa ¢

TOKOM.

10. Cuna Jlopenua. JIBuxeHue 4acTUIbI B OJJHOPOJIHOM MarHUTHOM TI0JIE

11. DnexTpomaruutHas unAyKuus. 3akoH @apanes. Bzanmuas unaykuus. CaMoOuHAYyKIUS.
KoadduumenTs! B3aumMHol HHAYKIUU. MHIYKTUBHOCTH. IHAYKTHBHOCTB COJICHOM/IA.
Tpancdopmarop. DHEprus MAarHUTHOTO TIOJIS.

12. IlepeMeHHBIi 31ekTpUyecKuil TOK. UHIYKTHUBHOE, EMKOCTHOE U pEAKTUBHOE COIIPOTUBIICHHUS.
Bexropnas nuarpamma HanpsbkeHul. 1losHoe conpotusienue. Pezonanc HanpsokeHU.

13. MomHOCTh B LIETIH IEPEMEHHOTO ToKa. JIeHCTBYIOIIME TOK U HAPSDKEHUE.

7.3.2. IllpuMepHbIe IK3aMeHALIMOHHbIE 3a]a4H HA 1ud.3aueT

1. JIBmxkenne camonéra Mn-62 npu pasbere 3amaHo ypaBHeHneM: X = 100 + 0,85 t2, M. Uemy paBHO
yckopenne camonera? 1) 0 2) 0,85 m/c? 3) 1,7 m/c? 4) 100 m/c?

2. Kunernueckas sHeprus tena 8 JIk, a BenuunHa umnynsca 4 H-c, Macca tena paBHa...
1)0,5kr; 2) 1 kr; 3) 2 kr; 4) 32 KT

3. CBobOo1HO majarotiee Teso nponuio nociaeaaue 30 M 3a 0,5 ¢. Haliqute BeICOTY maneHus.

4. Onpenenute y/JUIMHCHUE TIPYKUHBI, €ClIi Ha Hee aeicTByeT cuna 10 H, a koaddunment
xectkoctu 500 H/Mm.

5. Ilpu moaxo€ K CTaHIIUHU T0€3]] YMEHbIINI CKOpocTh Ha 10m/c B Teuenue 20c. C kakum
YCKOPEHHMEM JIBUTAJICS Toe3]1?
1) — 0,5m/c?; 2) 2m/c?; 3) 0,5 m/c?; 4) — 2m/c?.

6. HaBctpeuy npyr apyry JIeTAT MIapyuKy U3 IIacTUinHa. MOoAylu uX UMITYJIbCOB PaBHBI
cootBercTBeHHO 0,03 kr-M/c 1 0,04 kr-M/c. CTONKHYBIINCH, IIAPUKH ciunatTcs. Mmynbe
CJIMIIINXCS HIApUKOB paBeH

1).01xr-m/c; 2). 00351kr-Mm/c; 3).0,05kr-m/c; 4) 0,07kr-m/c;

7. Teno newxkertcs mo npsiMoi. [Tox neficTBrueM MOCTOSIHHOM cuuibl BenunHou 4 H 3a 2 ¢ umnynbe
Tesa yBenuuuics u ctan paBeH 20kr-m/c. [lepBoHavanbHBIN UMITYJIBC TEJIa pAaBEH
1) 4xr-m/c; 2) 8kr-Mm/c; 3) 12kr-m/c; 4) 28kr-m/c;

8. SI6noko maccoit 0,3 kr nagaer ¢ AepeBa. Beibepute BepHOE yTBEPKACHUE

1) si60x0 nerictByeT Ha 3emutro cuior 3H, a 3eMis He AecTBYeT Ha s1010K0; 2) 3emitsl IeHCTBYET
Ha 516510K0 ¢ cuioi 3H, a si6moko He AeiicTByeT Ha 3emitto; 3) si670K0 U 3eMiis He IeHCTBYIOT IpyT
Ha apyra; 4) s610K0 1 3emiis JeHCTBYIOT APYT Ha Japyra ¢ cuioii 3 H.

9. Ipu neiictBun cunbl B 8H Teno aBikeTcs ¢ yckopeHueM 4m/c?. Uemy paBHa ero macca?
1) 32 kr; 2) 0,5xr; 3) 2 kr; 4) 20KT.

10. Kakyro paboTy HY>KHO COBEPILIUTH, YTOOBI MOJAHATH Tpy3 Maccoi 30 kr Ha BeicoTy 10 M ¢
yckoperuem 0,5 m/c??
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11. Cuna taru pakeTHOro JBUraTelsl IEPBON OTEUECTBEHHON IKCIIEPUMEHTAIbHON PAKEThl HAa
KHUJIKOM ToTuBe paBHsutack 660H. CraproBas macca pakersl Obuia paBHa 30kr. Kakoe yckopenue
npuobperana pakera BO Bpems crapra?

1) 22m/c?; 2) 45Mm/c?; 3) 0,1m/c?; 4) 19800 m/c?.

12. CkopocTh JIbDKHMKA IPU paBHOYCKOPEHHOM CITyCKE € TOpbI 3a 4¢ yBenuuuiach Ha 6m/c. Macca
nepkHUKA 60kT. PaBHOMEHCTBYIOIIAS BCEX CUJI, ICUCTBYIOIMIMX HA JIBDKHUKA, paBHA
1) 20 H; 2) 30 H; 3) 60 H; 4) 90 H.

13. MarepuasibHas Touka Maccoil 1Kr 1BUKeTCs MO/ IeHCTBUEM JIBYX B3aUMHO
nepneHuKkysapHbix cuil 8H n 6H. Yckopenue Touku paBHO
1) 2m/c?; 2) 3,7 m/c?; 3) 10m/c?; 4) 14 m/c?.

8. JONOJIHUTEJBbHOE OBECIIEYEHUE JUCHUIIJINHbI

[Ipunoxenue 1. KpaTknii KOHCIIEKT JIEKIIMOHHBIX 3aHITUI

3aKOH BCeMHUPHOI0 TAToTeHus . [[BH:KeHUe Tesl MO/ 1eiicTBHEeM CHJIbI TSZKeCTH

ITo BTOpOMY 3aK0HY HBIOTOHA IPUYNHON N3MEHEHUS JBUKEHHUS, T. €. IPUUMHOW YCKOPEHUS
Tel, SBJISAETCS cuia. B MexaHuKe paccMaTpUBAIOTCS CHIIBI Pa3iMYHON (U3UYECKOM MHPUPOJIBI.
MHorue MexaHu4ecKHe sIBJICHUS U MPOLECCHI ONPEAETSIOTCS AUCTBUEM CUJ TATOTEHUS.

3axon ecemupnoeo msecomenus 611 OTKphIT Mcaakom Hpioronom B 1682 romy. Eme B
1665 roay 23-netHuii Hpr0TOH BRICKa3aJI TIPEIIIONIOKEHUE, UYTO CHJIBI, yiepkuBaromue JIyHy Ha ee
opOuTe, TOH K€ MPUPOIBI, YTO M CHJIBI, 3aCTABIIAIONINE S0JIOKO ManaTh Ha 3emito. [lo ero rumorese
MeXAy BCeMH TenaMu BceneHHON NeHCTBYIOT CHIIbI NPUTSHKEHHUS (TPaBUTALIMOHHBIE CHIIBI),
HaIpaBJICHHBIE 110 JUHUH, COCTUHSIOMmENRIIeHTPRI Mace (puc. 1.10.1).

o QY

Pucynox 1.10.1.

['paBUTAIIMOHHBIC CUIIBI IPUTSHKCHUSI MEXKTY TEJIAMH.

B mnocnenyrommue roast HploTOH mbITaNics HaTH (GU3HYECKOE OO0BsSICHEHHE 3aKOHAM
JBW)KEHUS TUIAHET, OTKPBIThIX acTpoHoMoM MoranHom Kermepom B Hawane XVII Beka, u nath
KOJIMYECTBEHHOE BBIPAKEHUE ISl TPAaBUTALMOHHBIX CHUJI. 3Has, KaK JBUXKYTCS IIaHeThl, HbIOTOH
XOTeN ONpeeNuTh, KaKiue CUIJIBI Ha HUX JeHCTBYIOT. Pemenue 1ot 3amaun u npuseno HeioToHa K
OTKPBITHIO 3aKOHA BCEMUPHOT'O TATOTCHUSI.

Bce Tena mpUTArMBaOTCA APYL K APYLY C CHIOH, NPSIMO IIPOIOPLMOHAILHON MX MaccaM U

00paTHO MPOIIOPIMOHAIBEHON KBAAPATY PACCTOSHUS MEXKTY HUMU:
mym;
F=G—-
RZ

Kosddunment nponopunosansHoctd G 0/IMHAKOB JUIS BCeX Tl B npupoie. Ero Ha3pIBarOT
2PABUMAYUOHHOU NOCMOSIHHOU

G=6,67-10"* H-m?/kr? (CH)

I'paBuTalMOHHAs MOCTOSIHHAS Obla SKCIEPUMEHTAIBHO M3MEpEeHa aHTIMUCKUM (U3UKOM
I'enpu KaBengumem B 1798 rony.
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MHorue SBJICHHS B TNPHUPOJE OOBACHSIOTCS JEHCTBHEM CHJI BCEMHUPHOTO TATOTCHHSL.
JBuxenue miaHeT B CoJIHEUHOMN cUCTEME, UICKYCCTBEHHBIX CIIYTHUKOB 3€MJIM, TPAEKTOPUH I10JIETa
OaNTMCTUYECKMX pPAKeT, JBW)KEHHWE TeNl BOJNM3M MOBEPXHOCTH 3€MJIM — BCE OHU HAXOJAT
00BsICHEHHE HAa OCHOBE 3aKOHA BCEMUPHOTO TATOTEHUS M 3aKOHOB JUHAMHKH.

Kaxnpi npeamer Bo BeeneHHOM BO3AEHCTBYET HAa APYTOM IPEIMET, OHU NPUTATUBAIOT
Apyr Apyra. OTO Ha3bIBaeTCsl CUJIOW TSDKECTH, WM rpaBurtauueid. Cuna OPUTSDKEHUS, WU
IpaBUTAINSA, 3aBUCHT OT JABYX (DaKTOPOB.

Bo-niepBbIX, 3TO 3aBUCHUT OT TOT0, CKOJBKO BEIIECTBA COJEPKUT OOBEKT, TEJO, IMpeIMeT.
Uem Oouibllie Macca BEMIECTBA TeJa, TeM CWIbHEH rpaBuTamms. Ecin Temo o0iagaer odeHb
HEOOJIBIIION Maccoii, ero rpaBuTalusa Mana. Hampumep, Macca 3eMiid BO MHOTO pa3 OOJIBIIE MacChl
JIyHsl, mo3ToMy 3emiisi UMeeT OOJIbIIYIO CUITY TSKECTH, yeM JIyHa.

Bo-BTOpBIX, cuia TSAKECTH 3aBUCUT OT PAcCTOSHUS MeEXIy Teinamu. Uem Ommke Tena
HaXoJATCsl APYT K JPYry, TEM CUIa MPUTSKEHHUs Oosbiie. UeM OHM Jaiblle Ipyr OoT Apyra, TeM
TPaBHUTALNAS MEHBIIIC.

CoOcTBeHHOE TrpaBuTallmoHHOEe TmoJie JIyHBI omnpenenser ycKopeHue CBOOOIHOTO
najieHus g Ha ee moBepxHocTH. Macca Jlynsl B 81 pa3 MeHbIle Macchl 3eMJId, a €€ paguyc
npuOimu3uTenbHO B 3,7 paza MeHblne paamyca 3emau. [losTomy yckopeHue (i OmpeneauTcs
BBIPAKCHUEM:

M M7 166 /c?
= G— = =0, = 1,66M/c
Rz T2.81 9

B ycnoBusix Takoil ciiaboii rpaBUTallMM OKa3ajluCh KOCMOHABTHI, BhIcajuBIIMecs Ha JlyHe.
UYenoBek B TaKHX YCIOBUAX MOKET COBeplLIaTh TMTAaHTCKHE MPBDKKHU. Hampumep, ecnu yenoBek B
3eMHBIX YCIIOBUSX MOJAINPBITUBAET Ha BBICOTY 1 M, To Ha JIyHe OH MOT Obl MOANPBHITHYTH HA BHICOTY
6omee 6 M.

A ceityac JaBaiiTe MOCMOTPHUM Ha YEJIOBEYECKOE CYIIECTBOBaHME Ha 3emiie. Y 3eMiIu Macca
OoJblIe, YyeM Yy YeJOBEeKa, MO3TOMY cCuia TSKECTH yhepxuBaeT ero Ha 3emie. Ho 3emus
BO3JICHCTBYET TakK, Kak OyATO BCs €€ MaTepus, BCE €€ BEIIeCTBO HaxoIsATcs B ueHTpe. [lostomy
CHJIa TSOKECTH B JIIOOOM MecTe 3eMJIH JOJKHA PACCUUTHIBATHCS C YYETOM PACCTOSIHUA 10 €€ LEHTpa.

Cuna TspKecTH Ha modepexkbe Mops 00JIblile, YeM Ha BepIUIMHE rophl. A ceiiyac MpecTaBbTe
YeNoBeKa, YJAIMBILErocsl C MOBEPXHOCTH 3€MJIM Ha Jaliekoe paccTosiHhe. TaMm culla 3eMHOTO
MIPUTSKEHUS OyAeT MHOTO cliabee.

Korpaa yenoBek HaXOJIUTCS B KOCMOCE, OH COBCEM HCU€3aeT U3 MOJS 3¢MHOTO MPUTHKEHUS.
I'paButanus 3eMiau COBCEM He JEWUCTBYeT Ha Hero (HO OHa €CTh, TOJNBKO OYEeHb ciabas Hu3-3a
0ombiIoro pacctostHus ot 3emiu). OH HaAXOAWTCS B COCTOSIHMHM HeBeCcOMOCTH. [loaTomy pakersl,
KOCMUYECKHE KOpabiiu, KOCMOHABTHI MOTYT CBOOOJTHO JIETaTh B OTKPHITOM IPOCTPAHCTBE.

OpHMM U3 TPOSIBICHUN CHIIBI BCEMUPHOTO TATOTEHUS SBISCTCS CUIA MANCECTIU.

Cuna TsbKeCcTH — rpaBUTAllMOHHAS CUJIa, ICHCTBYIONIAS Ha TEJIO.

Tak npuHATO HA3BIBaTh CHITY IPUTSHKEHUS Tel K 3emuie BONMU3M ee moBepxHocTu. Ecm M —
Macca 3emiu, R — ee paauyc, m — Macca JaHHOTO TeJla, TO CHJIA TSDKECTH paBHA

40



M
F=G—m=mg

R2
r/ie § — ycKopeHue c80000H020 naderus Y TOBEPXHOCTH 3EMITH:
F M
_'g _ 3eMIM
8=~ Oz~ 98"/
m 3eMJIN

YckopeHue CBOOOJHOTO MAaJCHHsI — YCKOPEHHWE, MPUOOpeTaeMoe TEeJIOM IOJ JCHCTBHEM
IPAaBUTAMOHHOW CHJIBI BOJU3H MTOBEPXHOCTU HEOSCHBIX TeJ (TIAHET, 3BE31T).

Cuna TsDKeCTH HampaBlieHa K IEHTPY 3eMun. B OTCyTCTBHE APYrUX CHI TEJIO CBOOOIHO
najaeT Ha 3eMJII0 C YCKOPEHUEM CBOOOIHOTO IMaJICHUsI.

CpenHee 3HaYCHHE YCKOPEHHS CBOOOTHOTO MAJACHUS JUI PA3IUYHBIX TOUYEK MOBEPXHOCTH
3emun paBHO 9.81 m/c?.

[Ipu ynaneHun OT MOBEPXHOCTH 3E€MIIM CHJIA 3€MHOTO TATOTEHHUS M YCKOPEHHE CBOOOIHOTO
MaJCHUST HM3MEHSIOTCS OOpaTHO MPOTOPITMOHATBLHO KBAApPATy PACCTOSHUS I IO IEHTpa 3eMIIH.
Puc. 1.10.2 wmmocTpupyeT HW3MEHEHHE CHJIBI TITOTEHHUs, ICHCTBYIOIIEH Ha KOCMOHAaBTa B
KOCMHYECKOM KOpalJie MpH ero yAaJeHu! OT 3eMJIH.

r=Ry=673810%n

1 L ‘ L == ‘l —r 6
152025 30 10 ¥

T A S

W

HN3MeHeHne cuibl TATOTEHHUS, IEWCTBYIOUIEH
Ha KOCMOHABTa MPHU yIaJCHUU OT 3eMJTn

Wrak, I'paButanus (MpUTHKEHHE, BCEMAPHOE TATOTEHHE, TATOTEHUE) (OT jJar. gravitas —
TSDKECTBY) —ATO 00HA U3 (DYHOAMEHMANbHBIX CUN NPUPOObL, camoe ciaboe s3aumooeticmsue u3
Hux. Onpedensiemcs: 3AUMHBIM NPUNMSIHCEHUEM MENHCOY 08YMSL AMOMAMU (UIU 2PYRRAMU ANOMOS).
Ecnu 6vl nonosicume 0sa msiuuxka na cmoi, medxcoy Humu 6yoem npumsicenue, Ho Kpaline ciaboe.
Ecnu msuuru evipacmym 0o pazmepos 3emiu, cOOmeemcmeento, Cuid 603pacment MHO2OKPAMHO U
cmanem owyymumou. I pasumayueii obnraoarom, Kak npasuno, KpynHwie oOvekmvl, 0Opaszyloujue
epasumayuonnoe noie. brnacooaps emy, mvi mooicem xooumv no 3emne, a cama nianema
yoepoicueaem ammocgepy. Ha Jlyne epasumayus cnabas, nosmomy ammocgepy Huue2o He
oeporcum. M3zyuenue epasumayui, 6 Cuiy ciabocmu ee nposisieHus (MoavKo 8 MaKkpomacumaonax),
npoxooum KpatiHe cloxcHo. Ecmb MmHenue, umo Keanmoeas meopus 2pasumayui NnoMoNCem
00beOUHUMb BOCOUHO 6Ce, UMO Mbl 3HAEM O (PYHOAMEHMANbHBIX CULAX U Mamepuu 60 Bcenennoil.
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https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA

9. OBYYEHHUE CTYJAEHTOB-UHBAJIMIOB U CTYJIEHTOB C OT'PAHUYEHHbBIMH
BO3MOKHOCTAMM 310POBbs

HOPHI[OK OGy‘-ICHI/ISI HHBAJILJAOB MW CTYACHTOB C€ OrpaHUYCHHBIMHU BO3MOXHOCTAMU
omnpenenen «llomoxxenuem KyOoI'Y 00 o00y4eHHH CTYyA€HTOB-MHBAJIHIOB M CTYJICHTOB C
OTpaHUYCHHBIMH BO3MOKHOCTSAMU 3J0POBbLA».

JUig au1 ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMH 310pOBbs IIPETyCMOTPEHBI 00pa30BaTeIbHbIE
TCXHOJIOTHUH, YUUTBIBAIOIINEC 0COOEHHOCTH U COCTOSIHUE 3J0pPOBbA TAKUX JIUII.
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