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1. ObIIAA XAPAKTEPUCTHUKA PABOYEN ITPOIrPAMMBI
OBHIEOBPA3OBATEJBHOU JUCIHUIIJIMHBI «®PU3UKA»

1.1. Ob6aacTs npuMeHeHus1 padoyveil MPOrpaMmmbl

Oo6meoOpa3oBatenbHas auciumuinHa «®dusmukay sBiseTcs 00s3aTenbHON
4acThio  0011e00pa30BaTeIbHOTO LMKJIA 00pa3oBaTeIbHOW MpOTrpamMMmbl B
cootBercTBUM ¢ PI'OC CIIO mo cneumansHoctu 40.02.04 Opucnpyoenyus,
peanu3yemoit Ha 6a3e 0OCHOBHOTO 0011ero oopazoBanus. Jucrumnmina «Pu3nkay n3yvaercs
Ha nepBoM Kypce B 1 u 2 cemectpe. [Iporpamma pa3paboTrana Ha OCHOBaHUHM TPeOOBAHMIA
®I'OC cpennero obmero o0pazoBaHus € y4eToM Mpo(eCCHOHATBHON HANpaBIEHHOCTH
TMOJTy4aeMOH CTIeIIHAIbHOCTH.

[Ipu ocBoenun cnemuanbHoctu 40.02.04  FOpucnpyoenyus dusuka
n3yyaercs B oobeme 78 yacos.

[IpoduibHast cocTaBisOmIas OTpakaeTcss B TPEOOBAaHMSIX K TMOJTOTOBKE
0OyYaroIMXCs B YACTH:

- 0011IeH CHCTEMBI 3HAHUI: aKTyaJIbHBIC PUMEPHI UCTIONB30BAHUS (PH3UIECKUX
UJIel U METOJIOB B PO(PECCUOHAILHOM 1€ TETBHOCTH;

- TMPaKTUYECKOTO HCIOJb30BaHUSI MPUOOPETEHHBIX 3HAHMA W yMEHHIA:
WHIMBUYILHOTO Y4€OHOTO OTBITa B IOCTPOSHUH (PH3HUYECKUX MOJIENIEH, BHITOTHEHUN
UCCIIE0BATELCKIX U TIPOSKTHBIX Pa0OT.

Pabouas mporpamMma yueOHON JUCHUIUIUHBI MOXET OBITh UCIIOIb30BaHa MPU
MOATOTOBKE IOPUCTA.

1.2. llesan v muIaHUPyeMble Pe3yJIbTaThl 0CBOCHHUS JUCHUIJINHBI:
1.2.1. leam 1 3a5a4y JTUCIHUATIMHBI:

Copaep:xanue nporpaMmsbl 0011e00pa3oBaTeIbHOM IMCHUILIMHBI PU3HKA
HAINPaBJIEHO HA I0CTUKEHUE CJIeTYIOIUX LeJei:

* ¢hopMHpOBaHUE Y O0YUaAIOIIUXCS YBEPEHHOCTH B IIEHHOCTH OOpa30BaHUS,
3HAUYMMOCTH (DU3UYECKUX 3HAHUU JUISI COBPEMEHHOTO KBaTH(HUIIMPOBAHHOTO
CHELMAIUCTA NP OCYIIECTBICHUH €ro MPpo(hecCHnOHATbHON NesSTeIbHOCTH;

* (hopmupoBaHUE €CTECTBEHHO-HAYYHON IPaMOTHOCTH;

* OBJAJCHHE CHenuPUUEecKor  CUCTEMON  (PU3WYECKUX  TOHSATHHA,
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

* OCBOEHHE OCHOBHBIX (PM3MUECKUX TEOPUIl, 3aKOHOB, 3aKOHOMEPHOCTEH;

*OBJIaJICHUE OCHOBHBIMM METOJIaMH HAYYHOTO [IO3HAHUS TMPUPOJBI,
UCIIOJIb3yeMbIMH B (pu3uke (HaOMIOJEHUE, OMUCAHUE, U3MEPEHHUE, BBIIBUKEHUE
TUIO0TE3, MPOBEJCHUE SKCIIEPUMEHTA);

* OBNIAQJICHUE YMEHMSIMHU 00pabaThiBaTh JAHHBIE SKCIEPUMEHTA, OOBSICHIThH



MOJIyYeHHbIE PEe3YyJbTaThl, YCTAHABIMBATh 3aBHUCHUMOCTH MEXAYy (PU3NYECKUMHU
BEJIMYMHAMU B HA0JIFO1A€MOM SIBJIICHHUH, JIEIATh BHIBOJBI,

* (opMupoBaHHE yMEHHs pemaTh (U3MUECKHUE 33/Ja4d Pa3HBIX ypPOBHEH
CIIOHOCTH;

* pa3BUTHE MTO3HABATEIBHBIX UHTEPECOB, HHTEIUIEKTYAJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEH B Mpoliecce MpuoOpeTeHHsI 3HAHUM ¢ UCTIOTIB30BAHUEM PA3TUYHBIX

WMCTOYHUKOB HH(POPMAIIMHA U COBPEMECHHBIX HH(POPMAIIMOHHBIX TEXHOJOTHIA;
yMeHu# (opMyIupoBaTh U 000CHOBBIBATH COOCTBEHHYIO MO3UIUIO 110 OTHOLIEHUIO
K (pusnyeckoit nHdopmaIm, moaydyaeMoi U3 pa3HbIX UCTOYHUKOB;

* BOCIIUTAHKUE YyBCTBA FOPAOCTHU 32 POCCUICKYIO (PU3NYECKYIO HAYKY.

OcBoenue kypca O/l «®Pusuka» npeanoaraer pemieHue CJeIyHIuX
3ajad:

e npuoOpereHue 3HaHUN O (QyHAAMEHTAIbHBIX (U3MYECKUX 3aKOHaX,
JeXalllUX B OCHOBE COBPEMEHHOW (PU3MYECKON KapTUHBI MHpa, HPHUHIUIIOB
JEUCTBUS TEXHUYECKUX YCTPOMCTB M MPOU3BOJCTBEHHBIX MPOILIECCOB, O Hanboee
BA)KHBIX OTKPBITUSAX B 001acTH (PM3UKHU, OKA3aBIIUX OINPEIEISIIONIEe BIMSIHUE HA
Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

® [OHMMaHHWE (PU3MYECKOM CYUIHOCTH  SIBJICHMH, MPOSBISIOLIUXCA
IIPOU3BOJICTBEHHON JEATEIbHOCTH;

® OCBOGHME CIOCOOOB  HCMOJb30BaHUS  (PUBMYECKUX 3HAHUW IS
NPaKTUYECKUX M NpOPECcCHOHANbHBIX  337a4, OOBACHEHHS  SBJICHHU
MPOU3BOJACTBEHHBIX W TEXHOJOTMYECKHX MPOLECCOB, MNPUHLIMIIOB JAEUCTBUS
TEXHUYECKUX MPUOOPOB U YCTPOMCTB, 0OecniedeHus: 0€30MacHOCTH MPOU3BOJICTBA U
OXpaHbl IPUPO/IbI;

e (opmupoBaHue yMEHHH  pemiath  y4eOHO-TIPAaKTHYECKHE  3aJlayu
bu3nyecKoro cofepx aHus ¢ yu€ToM NpopeccHOHaTbHON HaNpaBICHHOCTH;

e [puoOpeTEeHUE ONbITA MO3HAHUS U CAMOIIO3HAHMS; yMEHUMN CTaBUTH 3a/1a41
U pelath Mpo0aeMbl ¢ y4ETOM MPOPECCHOHATIEHON HAIPABICHHOCTH;

e (opmupoBaHMe yMEHMI HCKaTh, AaHAIU3UPOBATHL U 00pabaTHIBATh
¢busnueckyro nHGOpMALIHIO C Y4ETOM MpodheCcCHOHATBHON HAIIPaBIECHHOCTH;

® [OJrOTOBKAa OOYyYarOmIMXCS K YCIEUIHOMY OCBOEHHUIO JUCIUIUIUH U
Moayseld MpopecCHOHANBHOIO IHKIA: (OPMUPOBAHHE Y HUX YMEHUH M OIbITA
NeSITEIbHOCTH, XapaKTepHBIX Uil mpodeccuil / TOIKHOCTEH CIy>KaIllUX WM
CHEeLMAbHOCTEH, TMOJIydyaeMbIX B  NPO(ECCHOHANBHBIX  00pa30BaTEIbHBIX
OpraHu3alusIX;

® [OATOTOBKa K (OpMUPOBAHUIO OOMIMX KOMIETEHIMH OyIIyIiero
CHelUaIncTa: €caMooOpa3oBaHMs, KOMMYHHUKAIUU, TMPOSBICHUS TPakITAHCKO-
[IaTPUOTUYECKON MO3ULUHU, COTPYAHUYECTBA, IPUHATUS PELLICHUN B CTAaHAAPTHOU U
HECTAaHJIAPTHOM  CHUTyalUsiX, MPOEKTUPOBAHUSA, MPOBEACHUS  (PUINUECKUX
u3MepeHnit, d3(PGeKTHBHOTO W  0€30MaCHOTO  WCIOJB30BAHUS  PaA3IMYHBIX
TEXHUYECKUX YCTPONCTB, COONIIOJIEHUS TPAaBHJ OXpaHbl TpyAa MpH padoTe C
¢busznyeckuMu npubdopamMu 1 000PYJOBAHUEM.



Oco0OeHHoCTh (OPMHUPOBAHUSA COBOKYIHOCTH 3a/1ay U3Y4YeHUS (PU3UKHU JJIs
CUCTEMBI ~ CpPEAHEro MNpo(pecCHOHANIBHOIO  00pa30BaHUS  3aKIIOYaeTCd B
HEOOXOJMMOCTH peamu3anu MPOo(PeCcCHOHATBFHON HAMPaBIECHHOCTH PEIIaeMbIX
3a7a4, yuéra 0cOOEHHOCTEH chephl ACSITENFHOCTH Oy IyIIUX CIIECIUATHCTOB.

B peE3yJabTaTEC OCBOCHUA TUCIHUIIJINHBI oﬁyqamumﬁm JOJIKEH 3HATh.

* CMBICJI IOHATUMN: PU3NYECKOE SIBICHUE, TUII0TE3a, 3aKOH, TEOPHUs, BEILIECTBO,
B3aMMOJEICTBHE, 3JIEKTPOMAarHUTHOE I0JIe, BOJHA, (POTOH, aTOM, aTOMHOE SpO,
VOHU3NPYIOLIUE U3TyUYECHUS;

* CMBICT (PU3UUECKUX BEJIMYUH: CKOPOCTh, YCKOPEHUE, Macca, CUja, UMITYJIbC,
paboTa, MEXaHUYeCKasl SHEPIUsl, BHYTPEHHsISI SHEPTUsl, aOCOIIOTHAs TEMIIEpaTypa,
CpPEIHsAsl KWHETWYECKas DSHEpPrus YACTHUIl BEIIECTBA, KOJHMYECTBO TEIUIOTHI,
AIIEMEHTAPHBIN ANEKTPUUECKUH 3apsT;

* CMbICI (U3HYECKMX 33aKOHOB KIJACCUYECKOM MEXaHUKH, BCEMHPHOTO
TATOTEHUs, COXPAHEHUS OHHEPrUH, UMIyJbCa U JIEKTPUUECKOro 3apdana,
TEPMOJIUHAMMKH, JIEKTPOMArHUTHOU UHAYKIUHU, (OTOIPPeKTa;

* BKJIQJ, POCCHMCKMX U 3apyOEKHBIX YUYEHBIX, OKa3aBIIUX HauOOJIbIIEe
BJIMSIHUE HA Pa3BUTHE (PU3UKU;

B pe3yabTaTe 0CBOEHHS IUCHUIINHBI 00YYAIOIIUICS T0JI7KEH YMETh:

* POBOJIUTH HAOJIOICHNS, TUIAHUPOBATH U BHITIOJHSITH SKCIIEPUMEHTHI;

* BBIJIBUTATh TUIOTE3bI U CTPOUTH MOJICIIH;

*IIPUMEHSTh TIOJyYCHHbIE 3HaHUS 10 (Qu3uke 11  OOBSICHEHHS
pPa3HOOOpa3HBIX (PU3UUYCCKUX SIBJICHUI U CBOMCTB BEIIECTB;

* MPAKTHYECKH UCTIOIB30BaTh (PU3NUECKHE 3HAHUS;

* OIICHUBATH IOCTOBEPHOCTh €CTECTBEHHO-HAYYHON MH(POPMAIIHH;

*HCTIONIb30BaTh MPUOOPETEHHBIC 3HAHWS W YMCHHS IS pEIICHUS
NPaKTUYECKUX 3aJad TOBCEAHEBHOM JKM3HU, o0ecreyeHus: Oe30MacHOCTH
COOCTBEHHOW KW3HHM, PAIlMOHAIBHOTO TPHUPOIOINOIL30BAHUS W  OXPaHBI
OKPY’KarOIIEH CPEBI;

* OIUCHIBATH U OOBICHATH (DU3UUCCKUE SBIICHHUSI M CBOMCTBA TEN: CBOMCTBA
ra3oB, OKHJIKOCTEM W  TBEPABIX TeJl, DJIEKTPOMArHUTHYIO  HHIYKIIHIO,
pacnpocTpaHEHHUE IICKTPOMATHUTHBIX BOJIH, BOJTHOBBIE CBOMCTBA CBETA, M3TyUCHUE
U TIOTJIONIEHNE CBeTa aTOMOM, (poTodddeKT;

* OTJIMYATh TUTIOTE3bI OT HAYYHBIX TEOPHIA;

* JIeJIaTh BBIBOJIBI HA OCHOBE DKCIIEPUMEHTATBHBIX JTAHHBIX;

* MPUBOJUTH MIPUMEPHI, TTOKA3BIBAIOIIHE, YTO: HAOIIOMACHUS M DKCIIEPUMEHT
SIBIISIFOTCS. OCHOBOW IS BBIIIBIDKEHUSI TUTIOTE3 W TEOPUM, TIO3BOJISIOT MPOBEPHUTH
UCTUHHOCTh TEOPETHUYECKUX BBIBOJIOB; (DM3MUECKas TEOpUS TAET BO3MOXKHOCTH
OOBSICHATH M3BECTHBIE SBJIICHUS TIPUPOJIBI M HaydHbIE (DAKTHI, IPEICKA3BIBATH €IIIE
HEU3BECTHBIC SBIICHUS;

* IPUBOJIUTH IPUMEPHI IPAKTHUECKOTO UCTIOIB30BAHUS PU3NICCKUX 3HAHUM:
3aKOHOB MEXAaHWKH, TEPMOJAMHAMUKH ¥ DJJIEKTPOJWHAMUKA B DHEPIEeTHKE;



pPa3IMYHBIX BHJOB DJJICKTPOMArHUTHBIX W3JIy4YEHUH [JIs Pa3BUTUA paau0 U
TEJIEeKOMMYHUKALMK, KBAaHTOBOM (HU3UKA B CO3JAHUU SAJECPHON DSHEPreTUKH,
JIa3€pOB;

* BOCIHPUHMMATh M HA OCHOBE IMOJYyYEHHBIX 3HAHUM CaMOCTOSITEIBHO
olleHMBaTh WH(pOpMaIuio, cojepxkamnryrocs B coodmenmsix CMU, UutepHere,
Hay4YHO-TIOITYJIIPHBIX CTATHSX;

* TMPHUMEHSTH MOJYYCHHbIC 3HAHUS JIJIS perieHns (PU3NUEeCKHX 3ajay;

* ONpenensaTh XapakTep (usumyeckoro mporecca no rpaduky, Tabdiule,
bopmyne*;

*  U3MEPATH i GU3NUECKUX BETUUYHH, TIPEJICTABIIAS PEe3yJIbTaThl U3MEPEHUN
C YYETOM HX MOTPEIIHOCTEN.

1.2.2. Ilnanupyemblie pe3yJbTAaTbl OCBOCHHS 001Ie00pa30BaTeIbLHOM
aucUIIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Oco0oe 3HaueHHEe TUCUUILIMHA UMeET ITpU GopMHupoBaHuU U pazBuTur OK
u IIK. Tlpu wusydyennn gucuuiuinabl «Dusuka» y CTyIeHTOB (QOPMUPYIOTCSH
CJIEAYIOIINE KOMITeTCHIIMH

Kon HaumeHoBaHue pe3ybTaTa 00y4yeHus

Beibupate  cmocoObl  pemieHuss  3adad  Opo¢eCcCHOHATbHON
JEATEIbHOCTH IPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM.
Hcnonp30BaTh COBpEMEHHBIE CpEACTBA IIOMCKA, AaHaiu3a U
OK 02. | uaTepnperanuu nHpopmanuu, 1 UHOOPMAITMOHHBIE TEXHOJIOTUH IS
BBINIOJIHEHHUS 33124 TPO(PECCHOHAIIBHOM AESITEIbHOCTH

[InanupoBaTh U peanr30BbIBaTh COOCTBEHHOE MPOPECCHOHATBHOE U
JUYHOCTHOE pa3BUTHUE, MNPEANPUHUMATENbCKYIO ACSTENIbHOCTh B

OK 01.

OK 03. " .
npodeccHoHaIbHOM cdepe, HCIOIb30BaTh 3HAHHUS 10 MPABOBOM U
(hbHMHAHCOBOM IT'PAaMOTHOCTH B Pa3IMYHBIX )KU3HCHHBIX CUTYaIIHSIX;

OK 04 D} heKTUBHO B3aMMOJCHCTBOBATh W PadOTaTh B KOJUICKTUBE U

KOMaH/I€E.
OcylecTBIATh YCTHYI0O M THUCbMEHHYIO KOMMYHHUKAIMIO Ha
OK 05. | rocynapctBeHHOM si3bike  Poccuiickoit  ®enepauuui ¢ y4ETOM
O0COOEHHOCTEN COLMAIBHOTO M KYJbTYPHOIO KOHTEKCTa

CopelicTBOBaTh COXPaHEHHUIO OKpY KaroLen cpenpl,
pecypcocOepeKeHrI0, MPUMEHATh 3HaHUA 00 M3MEHEHHMH KiIuMara,

OK 07. .
MPUHITUIIBI OEPEKITUBOTO TPOU3BOICTBA, YHPEKTUBHO ACHUCTBOBATH B
YPE3BBIYANHBIX CUTYAIIHUIX

K 1.2 [TpumeHsTh HOpMBI TIpaBa I pEIICHUs 337a4 B TMPOQECCHOHATHHOM

JIESITEITLHOCTH.




Kon
¥ HAUMEHOBaHHe
(popmupyembIx
KOMIIEeTeHI M i

IInanupyemMbie pe3yJbTaTbl OCBOCHHS POrPAMMBI 110 JMCHUIIIHHE

O6mmue!

JMcuunIMHAPHbIE?

OK 01. Beibupats
CIIOCOOBI peleHMs 3a/1a4
npodecCuOHATBHON
JCSITEIbHOCTH
NPUMEHHUTEITBHO

K Pa3InIHBIM
KOHTEKCTaM

JInyHOCTHBIE pE3yJIbTAaThl JIOJDKHBI OTpa)kaTh B YacTH
TPYZIOBOI'O BOCIIUTAHHUS:

- TOTOBHOCTh K TPYAY, OCO3HAHUE LIEHHOCTH MAacTepCTBa,
TpyAoIt00ue;

- TOTOBHOCTh K aKTUBHOM JAEATEIbHOCTH TEXHOJOTHYECKON
u COLIMAIbHOU HaIlpaBJIEHHOCTH, CIOCOOHOCTD
WHULIMMPOBATh,  IUIAHUPOBATh M CAMOCTOSITEIBHO
BBIIIOJIHATH TaKylO J€ATEIbHOCTD;

- HMHTEpEeC K pasIudHbIM cdepaMm MNpodecCHOHATBHON
NEeSATEIbHOCTH,

- TOTOBHOCTh W  CIOCOOHOCTH K  0Opa3OBaHHIO
1 caMm000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HMU;
MeranpeameTHble pe3yabTaThl TOJKHBI OTPAXKaTh:
OBnanenue YHUBEpCaJIbHBIMHU y4eOHBIMU
MM03HABATEIbHBIMU JIEUCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

CaMOCTOSITENTLHO (POPMYITUPOBATh M  aKTyaJU3UPOBATH
npo0emy, paccMaTpuBaTth ee BCECTOPOHHE;
yCTaHaBJIMBATh CYILECTBEHHBIH NPU3HAK WM OCHOBAHUSA

Ul CpaBHEHMs, Kiaccupukalmuu U 0000IIeHus;
OIIPEAEIATh LIENIN AEATEIbHOCTH, 33JaBaTh MapamMeTpsl U
KpUTEpUH

UX  JOCTH)KEHMS;  BBISIBISITH ~ 3aKOHOMEPHOCTH  H
MIPOTUBOPEYHS

B pPacCMaTPUBAEMBIX SIBJICHHSIX
0) 0a30BbBIC UCCIIEIOBATEIbCKUE ACHCTBUS:

- BIAJAETh HaBBIKAMHU Y4YeOHO-HCCIEAOBATEIbCKON U
HpOCKTHOI\/'I JCATCIIBHOCTH, HaBBIKAMH paSIJeIHeHI/Iﬂ

I[IP6 1. CdopMUpOBaHHOCT TPEACTABICHUH O POJIH
1 MecTe (PU3MKH M aCTPOHOMHHU B COBPEMEHHOW HAy4HOM
KapTUHE MHpa, O CHUCTEMOOOpasyromell ponu QU3NKH
B Pa3BUTHUU €CTECTBEHHBIX HAYK, TEXHUKU M COBPEMEHHBIX

TEXHOJOTHH, O BKIAJAEC POCCUUCKHX U 3apyOCIKHBIX
VUEHBIX-(OU3UKOB B  pa3BUTHE HAyKH; IOHHUMAaHHE
(U3MYECKON  CYIIHOCTHM  HAOJIOMAaeMbIX  SIBICHUU

MHUKpPOMHpA, MakpoMHpa ¥ Meramupa; HOHUMaHHE POJIH
aCTPOHOMHHU B TPAKTUYECKON NEATETHHOCTH YENIOBEKa W
JalbHEeHIIeM  Hay4YHO-TEXHMYECKOM  pa3BUTHH, POJIHU
¢u3uku B popMupoBaHUH KPyro3opa U (pyHKIHMOHAIEHON
IPaMOTHOCTH 4YEJOBEKa /s pPELIeHHUS MPaKTUYECKUX
3ajay;

I[IP6 2. CdopmMupOBaHHOCTH YMEHHH pacrno3HaBaTh

¢usnueckue  gBiIeHHs  (TMpouecchl)) U OOBACHATH
UX Ha OCHOBE W3YYCHHBIX 3aKOHOB, paBHOMEPHOE
U DPaBHOYCKOpPEHHOE  NpsSMOJIMHEHHOEe  JIBUXKEHUE,

CBOOOJTHOE TaJieHWE TeJ, JBIKEHHE IO OKPYKHOCTH,
MHEpIUs, B3aUMOJIeHCTBHUE Te, KoJiebaTelIbHOE IBUKEHNE,
pe30HaHC, BOJIHOBOE ABMkeHUue; uddy3usi, OpoyHOBCKOE
JBIDKEHUE, CTpPOEHHE JKUAKOCTeM M TBEpIbIX Tel,
U3MEHEHHE o0beMa TeJ NMpU HarpeBaHUM (OXJIaKICHHUH),

TEIJIOBOE  paBHOBECHE, UCIApPEHUE,  KOHJEHCAIUs,
MJIaBJICHUE, KPUCTAJUIM3AIUs, KHUICHHE, BJIAKHOCTH
BO3/lyXa, CBS3b CpEIHEW KHHETHUYECKOM HHEpruu
TEIUIOBOTO  JIBMJKEHUSI  MOJEKYyJl C  aOCOJIOTHOM

TeMIEpaTypoOr, NOBBIIIECHUE [aBJIEHUA Ta3a MpPU €ro
HarpeBaHuu

! O6mume pesynbTaThl chOPMYIUPOBAHBI B COOTBETCTBHMH C TMYHOCTHBIMM M METalpeaMeTHbIMU pesyasratamu ®I'OC COO, B GopMUPOBaHHU KOTOPHIX YYaCTBYET
obmreobpaszoBarenbHas JUCIUILIAHA.

2 JluCUMILIMHAPHBIE PE3YJIBTAThI C(POPMYITUPOBAHEI U IPOHYMEPOBAHBI B COOTBETCTBUH C TPEOOBAHUAMHM K IPEIAMETHBIM pe3ylibTataM 6azosoro yposus (ITPG) ®I'OC COO

(ITpukaz Munobpuayku Poccun ot 17.05.2012 Ne 413 (penakuus ot 27.12.2023 1.).
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npo0iem;

- BBISIBJIATH MPUYUHHO-CJIICACTBCHHLIC CBA3HU u
AKTyaJIM3UpOBaTh 3aaa4dy, BbBIJIBUI'aTb THIIOTE3Y €€
peliCHus, HAaXOAWTb AaprymcHTbl IJId OO0Ka3aTCJbCTBA

CBOMX YTBEpXKJICHHUM, 3a7aBaTh MapaMeTpbl U KPUTCPUHU
pelIeHus;

- AQHAJM3UPOBATh IOJYYCHHBIC B XOJC PEIICHUS 3aJa4d
pE3yNIbTAThl, KPUTUYECKU OIICHUBATh MX JOCTOBEPHOCTH,
MIPOTrHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

- yMeTh TIEPEHOCHTHh 3HAHWA B II03HABATCIBHYI U
MPAKTUYECKYIO YaCTH KU3HEACATEIILHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX
obacrei;

- BBIIBUTaTh HOBBIC HJCH, TpeyiaraTb OPUTHHAILHBIC
MOJIXO/IbI U PEIICHUS;

- MPOSIBIISATE  CIIOCOOHOCTh HMX HUCIOJB30BAaHUS B
[MO3HABATEIPHON M COIMAIbHOM MPAKTUKE

B 3aKpBITOM COCyZ€, CBSI3b MEXIY MapaMeTpamu
COCTOSIHMSI Ta3a B H30MpOIEccax; JJIEKTPU3ALMs Ted,
B3aMMOJICHCTBHE 3apsI0OB, HAarpeBaHWE IPOBOJAHHUKA C
TOKOM, B3aMMOJAEHUCTBHE MarHUTOB, 3JCKTPOMArHUTHAs
WHIYKIUS, ICWCTBUE MAarHUTHOTO TIOJSI HA MPOBOJHUK C
TOKOM

W JBWOKYIIAHCS 3apsijl, SJIEKTPOMArHUTHBIC KOJICOaHHS
U BOJIHBL, TPSIMOJMHEHHOE paclpoCTpaHEHHE CBETa,
OTpaKEHHE, TpEeIoOMIICHUE, UHTepPepeHIHs, AUGPAKIIHS
u TOJISIPUA3ALIUS CBeTa, JICTICPCHUS CBETA;
dbotoanekrpuuecknii  3G(dEKT, CBETOBOE  JIaBIICHHUE,
BO3HMKHOBEHHE JIMHEHYATOr0 CIIEKTpa aroma BOJOpO[a,
€CTECTBCHHAsI U HCKYCCTBCHHAS PaJMOAKTHBHOCTD;,

I1P6 3. Bnagenue ocCHOBOIONArarOUMMH (HU3HUECKUMU
NOHATUSIMH M BEJIMYMHAMHU,  XapaKTCPU3YIOUUMH
¢usnveckre nporecchl (CBI3aHHBIMH C MEXaHHYECKHM

JBHXCHHUECM, B3aI/IMO,Z[eI>'ICTBI/ICM TCJI, MCXaHHMYCCKHUMU
KOJICOaAHHSIMM n BOJIHAMH, ATOMHO-MOJICKYJIAPHBIM
CTPOCHUCM BCIICCTBA, TCIIJIOBBIMU nmponeccamMmu;,

JNEKTPUYECKUM W MAarHUTHBIM TOJISIMH, 3JIEKTPUYECKUM
TOKOM, 3JIEKTPOMAarHUTHBIMU KOJICOAHUSMHU M BOJIHAMU;
ONTUYECKUMH  SBJIICHUSMHU; KBAaHTOBBIMHU SIBJIICHUSIMH,
CTPOECHHEM aToMa M aTOMHOTO s/pa, PaJHOaKTUBHOCTBIO);
BJIQJICHUE  OCHOBOIIOJIATAOIIMMH  ACTPOHOMHYECKUMU
MOHATUSAMH, ITO3BOJIAIOLIMMU XapaKTEPU30BaTh IIPOLIECCHI,
IIPOMCXOAAIIME Ha 3BE3JaX, B 3BE3JHBIX CHCTEMaXx,
B MEXTaJJaKTU4eCKOll cpese; IBM)KEHUE HEOECHBIX Tell,
SBOJIIONHIO 3Be3] 1 BeceneHHoi;

I[IP6 4. BnaneHue 3aKOHOMEPHOCTSIMM, 3aKOHAMH
U TeopusMH (3akoH BcemupHoro Tsrorenws, [, I u III
3aKOHBl HBIOTOHA, 3aKOH COXpaHEHUsS MEXaHUYECKOU
SHEPTUM, 3aKOH COXPaHEHUs HMILYJbCa, IPUHLHAII
CYNEPIO3ULUN cui, IPUHIUII  PaBHOIIPABHOCTH
WHEPLUUAIBHBIX  CHCTEM  OTCYETa;  MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPUI0 CTPOEHHUs BEIECTBA, TIa30BBIC
3aKOHBI, TEPBBIM  3aKOH TEPMOJIMHAMMKH;  3aKOH
COXPaHEHHUsI DJIEKTPUUECKOT0 3aps/1a, 3akoH KysoHa, 3aKkoH
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Oma pna ywacTtka uenu, 3akoH OMa [ MOJHOH
ANEKTPUYECKOM 1enu, 3akoH Jlxoyns - JleHna, 3akoH
NIEKTPOMAarHUTHOM  MHIYKLUH, 3aKOH  COXPAHEHHUs
SHEPruM, 3aKOH MPSIMOJIMHEHHOTO pPAaCIpPOCTPAHEHUS
CBETa, 3aKOH OTPAYKEHUS CBETA, 3aKOH IIPEJIOMIICHUS CBETA;
3aKOH COXPAaHEHUs YJHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA,
3aKOH COXPAHEHHUs OUIEKTPUYECKOrO 3apsiia, 3aKOH
COXpaHEHMsI MaccoBOr0 4HcIa, mocTyjaatel bopa, 3akoH
paJMOAaKTUBHOIO paclaja); YBEPEHHOE HCIOJIb30BaHUE
3aKOHOB M 3aKOHOMEPHOCTEH INpH aHaIn3e (PU3UUECKUX
SBJICHUH U NPOLIECCOB;

I[IP6 6. BnaneHue OCHOBHBIMM METOAAMHM Hay4YHOI'O
MO3HAHUS, UCHIOJIb3YEMbIMU B (PU3HKE: IPOBOIUTH IPSIMBbIE
U KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BEIUYUH, BHIOMpAs
ONTUMAJIbHBIN CIIOCO0 U3MEPEHHUS U UCTIOJIb3Ysl U3BECTHbIE
METOABI OLICHKH ITOIPEIIHOCTEN W3MEpPEHUM, ITPOBOJIUTH
UCCIICIOBAaHUE  3aBUCHUMOCTEH  (U3UYECKUX  BEIMYHMH
C MHCIOJNb30BAaHUEM MPSMBIX M3MEPEHUN, OOBICHSITH
MOJIyYeHHBIE Pe3yJIbTaThl, UCHOJb3Ysl (PU3NUYECKHE TEOPUH,
3aKOHBI U MTOHATHS, ¥ JIEJIaTh BBIBOIbI; COOJI0OIATh ITpaBHiIa
O0e3omacHOro TpyAa HpU TNPOBEIEHUH HCCIIEAOBAHUM
B paMKax y4eOHOro OJKcllepuMeHTa U  ydeOHo-
UCCJIEIOBATENbCKON JESATEIIBHOCTH C MCIIOJIb30BaHUEM
U(POBBIX U3MEPUTENBHBIX YCTPONCTB U J1aOOpaTOPHOTO
o0opynoBaHus;  CHOPMUPOBAHHOCTb  IpeJICTaBICHHUH
0 MeToJax IMOJIy4eHHUs Hay4YHbIX acTPOHOMHUYECKHUX
3HAHUM;

I1P6 7. CpopMUpOBaHHOCTH YMEHMSI pelIaTh pacueTHbIE
3aJjaud  C SBHO 3a/JlaHHOW (U3MYECKOH MOjeblo,
UCIOJB3YS (pU3MUecKHe 3aKOHBI U MPUHIIUIIBI; HA OCHOBE
aHaJM3a yCJIOBHUS 3a/1a4M BHIOMpATh (PU3NYECKYIO MOJIEINb,
BbIIENATh  (U3MYECKHWE  BEIMYMHBI U (OPMYIIbI,
HE00XO0/IUMBbIE

JUIsl €€ peIleHus, MPOBOJUTh pacueThl U OIEHUBATh
peaTbHOCTh  IOJYYEHHOTO  3HAueHHs  (U3NYECKOM
BEJIMYMHBI; PEIIaTh KauyeCTBEHHBIE 3a7a4dd, BBICTPaNBas
JIOTUYECKH HENPOTHUBOPEUYMBYIO LENOUYKY PpaCCYKICHHUM

11




C Omopodl Ha W3yYCHHBIC 3aKOHHI,
U pU3NUECKHUE SIBICHUS

3aKOHOMEPHOCTHU

OK 02. cnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA
NIOWCKa, aHAIN3a

U MHTEPIIPETAIUH
uHpOpMaLUU

1 HH()OpPMAIOHHBIE
TEXHOJIOTUH

JUTSL BBITIOJIHEHUS 32144
po(hecCHOHATLHOM
JeSITeIIbHOCTH

JInyHOCTHBIE pE3yJIbTAaThl JIOJDKHBI OTpa)kaTh B YaCTH
LEHHOCTH HAYyYHOTO MO3HAHUS:

- cOPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON

IIPAKTUKH, OCHOBAaHHOIO  Ha  JHAJIOre  KyJIbTYp,
CIIOCOOCTBYIOLIETO OCO3HAHHUIO CBOETO MecTa
B IIOJIUKYJIbTYPHOM MUDE;

- COBEpPILICHCTBOBAaHME SA3BIKOBOM M  UYHTATEJIbCKOU

KYJIbTYPBI KaK CPEACTBA B3aUMOJACUCTBHS MEXKITY JIFOJbMH
Y TIO3HAHUSI MUPA;

MeTanpeaMeTHbIe pe3yIbTaThl JIOJDKHBI OTPaXKaTh:
OBnanenue YHUBEpPCAIbHBIMU y4eOHBIMU
MMO3HABATEIEHBIMU JICHCTBUSMMU:

B) pabota ¢ uHpopMaIuei:

- BIQJIETh HABBIKAMHU TOJYyYEHHUS HMHPOpPMAIMN U3
HMCTOYHHUKOB pa3HbIX THUIIOB, CaMOCTOATEIIEHO
OCYLIECTBIATh IIOHUCK, aHalIu3, CHUCTEMAaTU3alUI0 U
MHTEpIpeTanuio HHPOpMaIMKU pa3INdHbIX BUJIOB U (HopM
[IPEACTABICHUS;

- HCII0JIb30BATh cpencTaa HMH(}OPMAIIMOHHBIX

U KOMMYHMKALIMOHHBIX  TEXHOJIOTUH B  peLICHUH
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OpPTaHU3AI[MOHHBIX
3aJau ¢ COOJII0JIeHNEM TPpeOOBaHUI 3PrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTHEHBI, pecypcocOepekeHts, MPaBOBBIX
Y 9TUYECKUX HOPM, HOPM MH(OpMaIIMOHHON 6€30MacHOCTH

IIP6 5. VYMeHue yuuThIBaTh TIpaHMLBl IPUMEHEHUs
U3yYEHHBIX (PU3NYECKUX MOJENEH: MaTepuabHas TOYKa,
MHEpLUalbHas CUCTEMA OTCYETA, UJCAIbHBIN ra3; MOACIIH
CTPOEHUS Ta30B, XUAKOCTEH M TBEPABIX TEJ, TOYCUHBIN
AIEKTPUYECKUN 3apsifl, siiepHas MOZEIIb aTOMa, HYKJIOHHAs
MOJI€JIb aTOMHOT'0 5i/ipa MPH pelieHNH (PU3NYecKUX 3a/1ad;
I[MP6 9. CdopmupoBaHHOCT, COOCTBEHHOW TO3HIIMH
10 OTHOILEHUIO K (GU3NYECKOM HH(pOpMaIMY, TOTydaeMon
U3 Pa3HBIX UCTOYHUKOB, YMEHHI UCTIOIB30BaTh U (POBEIE

TEXHOJIOTHH JUTSL MOMCKA, CTPYKTYPUPOBAHMS,
UHTEpIIpETallMd U MPEACTaBICHUS Y4YEeOHOHM M HayudHO-
MONYJIAPHOMN uH(pOopMaInu; pazBuTHE YMEHHUI

KPUTHYECKOI0 aHAJIN3a M0Jy4aeMoi HHpOopMauu

OK 03. ITnanupoBatb

U pealln30BbIBAThH
cOOCTBEHHOE
npoheccuoHaIbHOE

U INYHOCTHOE PAa3BHUTHE,
peANPUHAMATEIBCKYIO
JeSITeTbHOCTD

B IIpodecCHOHATBHOM
chepe, UCTIOIB30BATh
3HaHU 110 IPABOBOU

JInuyHOCTHEIE PE3YJIbTAThl OOJIKHBI OTpaXaTb B YaCTU
)IYXOBHO-HpaBCTBeHHOFO BOCIIUTAHUSAL .

- CHOCO6HOCTB OLCHUBATh CUTyallUKO W TIMPUHHUMATH
OCO3HAHHBIE PEILICHUSA, OPUECHTUPYICh HAa MOpPAJIbHO-
HPaBCTBCHHLIC HOPMBI
U LICHHOCTH;

-OCO3HAHUC JIMYHOI'O BKJIAJ B IMOCTPOCHUC YCTOI\/'I‘-II/IBOTO
Oymymiero;

MertanpeamMeTHbIE PE3YIbTAThI JOJKHBI OTPAXKATh:

I[MP6 9. CdopmupoBaHHOCT, COOCTBEHHOW TMO3HIIMH
10 OTHOIIEHUIO K (hU3UIEeCKON HHPOPMAIIIH, TTOTydaeMOi
U3 Pa3HBIX UCTOYHUKOB, YMEHHI UCIIOIB30BaTh IIU(POBHIC

TEXHOJIOTHH JUTSL MIOMCKA, CTPYKTYPUPOBAHMS,
UMHTEpHpeTallud M TpPEeACTaBICHUs Y4eOHOH M Hay4HO-
MONYJIAPHOM uH(pOopMaInu; pasBUTHE yMEHUH

KPUTHYCCKOI'O aHaJIn3a nonyqaeMoﬁ I/IH(I)OpMaI_II/II/I
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1 (PMHAHCOBOM
I'PaMOTHOCTHU

B Pa3IIMYHBIX
JKU3HCHHBIX CUTYyalUsIX

OsnaneHne YHHUBEPCATbHBIMU PEryJISITUBHBIMU
JIEHCTBUSIMU

a) CaMOOpPTaHU3aITUS:

- CaMOCTOATENIIbHO  OCYIIECTBIATH  I1O3HABATEIIBHYIO
NEeSATEIbHOCTh,  BBIABJIATH  MPOOJEMBbI, CTaBUTh U

dbopMypoBaTh COOCTBEHHBIE 3a]]a41 B 00pa30BaTeIbHON
JeSTeTbHOCTH

Y )KU3HEHHBIX CUTYAIIHIX;

- CaMOCTOSITEIILHO COCTaBIATh IUIAH PEUICHHS MPOOIEMBI
C yY4eTOM UMEIONIMXCS  PEeCcypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTECHU;

0) CAMOKOHTPOJIb:

UCIIOJIb30BATh IPUEMBI PE(PICKCUH JIUIsl OLICHKH CUTYAIlUH,
BBEIOOpA BEPHOTO PEIICHHUS,

- YMETh OLICHUBATh PUCKU U CBOCBPEMCHHO NMPUHUMATH
pEIICHHUS TT0 UX CHIKEHHUIO

OK 04. D¢ddextuBHO
B3aUMOJICUCTBOBATh
U paboTath
B KOJUICKTHBE
U KOMaHie

JIM4HOCTHBIE pe3yNbTaThl JOJKHBI OTpaXkaThb B 4YacTu
LIEHHOCTH HAyYHOT'O IO3HAHUS:

-OBJIaJICBaHME HAaBBIKAMH  Yy4eOHO-MCCIIEJ0BATENbCKOM,
MPOEKTHOM M COIMATIbHOM JIEATEIIbHOCTH;
MeranpeameTHble pe3yabTaThl TOJKHBI OTPAXKaTh:
OBnaneHue  yHHUBEpPCAIbHBIMU  KOMMYHHUKATHBHBIMU
JEUCTBUSAMMU:

0) COBMECTHasl IeITEIIbHOCTh:

- MOHUMAaTh M MCHOJb30BATh MPEUMYLIECTBA KOMAHJIHOM
Y UHAMBUIyaJIbHOM paboTHI;

- BBIOMpATh TEMATHKy U METOJIbI COBMECTHBIX JEUCTBUMN
C y4eToM OOIIMX HMHTEPECOB M BO3MOKHOCTEH Ka)I0TO
YJIeHa KOJIJIEKTHBA;

- [pUHUMATh 1€IM  COBMECTHOM  JESTEeNbHOCTH,
OpPraHM30BBIBATH U KOOPJAWHHUPOBATH JEHCTBHS IO €€
JOCTH>KEHHIO: COCTaBIIATh IUIAH JACWCTBUM, pacIpeneisaTh
poaM C y4YeTOM MHEHUH YYacTHHKOB, OOCYXIaTbh
pe3yJIbTaThl COBMECTHON PabOTHI;

-OLIEHMBATh Kau€CTBO CBOETO BKJIa/1a M KAXK10T0 y4aCTHUKA
KOMaH/Ibl B OOMmUN pe3yipTaT IO pa3pabOTaHHBIM
KpUTEPUSIM;

I[IP6 10. OsBnanenue ymeHusiMU paboTaTh B TIpyMIe
C  BBHIOJHEHHWEM  DPA3JIUYHBIX  COIMAJIBHBIX  POJIEH,
IUTAHUPOBATh PabOTY IPYIMIIbI, PAMOHAIBHO PACIPEAETIATH
JeSITeTHHOCTh B HECTAaHIAPTHBIX CHTYalHsAX, aJeKBAaTHO
OLIEHMBATh BKJIAJ KaXJIOr0 U3 YYACTHUKOB TIPYIIIBI
B pEIIEHHE pacCMaTpHUBaeMON IPOOIIEMBI
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OBnagenue
JEACTBUSAMMU:
T') IPUHATHE ce0s U JPYTHUX JIFOJICH:

- MPUHUMATh MOTUBBI M apPTyMEHTHI JAPYTUX IOJCH Tpu
aHaJIM3e Pe3yJIbTaTOB JIEATEIbHOCTH

YHUBEPCAIbHBIMU PEryJISATUBHBIMU

OK 05. Ocy1iiecTBasiTh
YCTHYIO U TUCBMEHHYIO
KOMMYHUKAIMIO Ha
rOCYJJapCTBEHHOM SI3bIKE
Poccuiickoit @eaepanuu
C Y4ETOM OCOOCHHOCTEH
COIIMAILHOTO U
KYJBTYPHOT'O KOHTEKCTa

JInyHOCTHBIE pe3yJIbTaThl JIOJDKHBI OTpa)kaTb B YacTU
3CTETHYECKOI0 BOCIIUTAHHS:

- ACTETUYECKOE OTHOILIEHHWE K MHpPY, BKIIOYAs ICTETUKY
ObITa, HAYyYHOTO W TEXHUYECKOTO TBOPUYECTBA, CIIOPTA,
Tpyna

¥ OOIIECTBEHHBIX OTHOIIICHUIA;

B 00J1aCTH MaTPHUOTUYECKOTO BOCITUTAHHUSI IPOSIBIISATH:
-IIEHHOCTHOE OTHOUIEHUE K FOCYJIapCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY M MPUPOJHOMY HACIEAMIO, MAMSITHUKAM,
TpaguuusiM HaponoB Poccuu, noctmxkenusm Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPY/IE;
MertanpeamMeTHbIE PE3YIbTATHI JOJKHBI OTPAXKATh:
OBnazieHue  yHUBEPCAIbHBIMHM  KOMMYHUKATHBHBIMHU
JEUCTBUSAMMU:

a) obuieHue:

- OCYIIECTBIIATh KOMMYHHKAIIUU BO BCEX cpepax >KU3HH;

- Pa3BCPHYTO H JIOTUYHO H3JIaraTb CBOKO TOYKY 3PCHUMA
C UCIIOJIB30BAHUCM A3BIKOBBIX CPEACTB

I[TP6 1. CdhopmMupoBaHHOCTHh MPEACTABICHUH O POJIH
U MecTe (PU3MKH U aCTPOHOMHHU B COBPEMEHHOW HAay4HOM
KapTUHE MHpa, O CHUCTEeMOOOpasyioueil poiau (QU3nKu
B Pa3BUTUU €CTECTBEHHBIX HAyK, TEXHUKH U COBPEMEHHBIX

TEXHOJOTHI, O BKIAJAE€ POCCUUCKUX U 3apyOeKHBIX
Y4YCHBIX-(U3UKOB B  PAa3BUTHE HAyKHU, [TOHUMAaHUE
(bu3IecKoi CYIIHOCTHU HaO0II0HaEMBIX SIBJICHUI

MUKpPOMHpA, MAaKpOMHpa U MEramupa; MOHUMaHHUE POJIH
aCTPOHOMHUU B IPAKTHUYECKON AEATEIBbHOCTH YEJIOBEKA U
JaTbHEHIIEM HAYYHO-TEXHMYECKOM  Pa3BUTHH, POJIH
¢u3uku B popMUpOBaHUM KPYro3opa U (pyHKIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsl PELICHUS IPAKTUYECKUX 3a1a4

OK 07. CopeiictBoBath | JIWyHOCTHBIE pE3yabTaThl MOJDKHBI oTpakarb B uacTu | [IP6 8. CdopmupoBaHHOCT, yMEHHS  MPUMEHSATH
COXPAaHCHUTIO 3KOJIOTHYECKOI'O BOCITUTaHUA: IMMOJIYUYCHHBIC 3HaHUA JJIA 00BsACHEHUS yCJ'IOBHfI
OKpPY’KaroIIeH cpessl, - c(OPMHUPOBAHHOCTH  JKOJOTHYECKOW  KYJBTYpPHI, | MPOTEKaHUsS (PU3MYECKHX SBICHHN B MPUPOAE U JUIA
pecypcoc6epe>1<eHmo, IIOHUMaHUE BIIMSTHUA CONHAJIBHO-OKOHOMUYCCKUX | IPUHATUA TPAKTHYCCKUX peHIeHI/Iﬁ B HOBCGHHGBHOf/i
MPUMEHSTH 3HAHUS 00 MPOLIECCOB HA COCTOSHUE TMPUPOJHOW ¥ COLMATIBHOW | KU3HHU JUIsl o0ecrieueHus: 6e30MacHOCTH MPH OOPAIIEHUH C
M3MEHEHUH KJIMMara, Cpensl, OCO3HaAHUE I00aTBFHOTO XapakTepa | OBITOBBIMU MPUOOPAMHU M TEXHUYECKHUMHU yCTPONCTBAMH,
MPUHIIUAIIBI OEPEKITMBOTO | SKOJOTHYECKHUX MPOOIIeM; COXpaHEHHUS  3JIOpOBbS M COONMIOJEHUS  HOPM
MPOU3BOJICTBA, - IUIAHUpPOBAaHHWE U  OCYLIECTBJIIEHHWE JEHCTBHUI B | SKOJIOTMYECKOrO TIOBEJIEHUS B OKpY)Kalollehd cpene;
s hexTruBHO OKpyXaroliel cpeae Ha OCHOBE 3HAHHUA IleNiel | MOHMMaHHe HEOOXOAMMOCTH TMPUMEHEHHsS OCTHKCHHIMA
HeﬁCTBOBaTB YCTOI\/’I'-H/IBOFO Pa3BUTHA YCIIOBCYCCTBA, (I)I/I3I/IKI/I u TEXHOJIOTHH JJIA panroOHAJIBHOI'O
B UPE3BbIYANHBIX aKTUBHOE HENpUITHE JEUCTBUM, NPUHOCSIIUX BpEJ | MPUPOIONOJIb30BAHUS

CUTYaLMSIX OKpY>Kalollen cpelie
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[IK 1.2 IIpumensThH
HOPMBI I1paBa Ji1s
pelieHus 3a1a4 B
npogeccnoHaIbHON
NeSITEIbHOCTH.

JINYHOCTHBIE pPE3YyJbTAThl JOJKHBI OTpakaTh B YaCTH
TPYZAOBOI'O BOCIIMTAHHUS:

- TOTOBHOCTb K TpYJly, OCO3HaHHE LIEHHOCTH MacTepCTBa,
TpyaoIo0ue;

- TOTOBHOCTb K aKTUBHOH J€ATEIbHOCTH TEXHOJOTHUECKOM
u COLIMAJIbHOU HaIpaBJIEHHOCTH, CIIOCOOHOCTh
WHULIMMAPOBATh,  IUIAHUPOBATH U CaMOCTOSTENIBHO
BBITIOJHATh TAKYIO JI€ATEIbHOCTD;

- HHTEepec K pa3iuuyHbIM cdepam MpodheccCHOHAIbHON
NEeSITEIbHOCTH,

- TOTOBHOCTb M  CHOCOOHOCTH K  OOpa30oBaHMIO
¥ CaMOOOpa30BaHMIO HA MPOTSHKEHUN BCEH KU3HH;
MertarnpeaMeTHbIe Pe3yabTaThl JOJKHBI OTPAXKATh:
OBnanenue YHUBEpPCAIbHBIMU y4eOHBIMH
[I03HABATEIbHBIMU JICHCTBUSAMMU:

a) 6a30BbIC JOTMYECKUE ICHCTBUSA:

CaMOCTOSITENIbLHO  (OPMYJIMPOBATh M AKTyaJlIU3UPOBATh
npobiemy, paccMmarpuBath ee BCECTOPOHHE;
yCTaHaBJIMBaTh CYIIECTBEHHBIH MPU3HAK WM OCHOBaHMS
Ul CpaBHEHMs, Kiaccupukalmuu U 0000IIeHus;
OTIpeNIeNIATh LEeTN JeATEeIbHOCTH, 337aBaTh MMapameTpbl U
KPUTEPHUH

UX  JIOCTH)KEHUS;
MIPOTHBOPEUUS

B PacCMaTpPUBAEMBbIX SIBICHUSAX

0) 0a30BbIE UCCIIENOBATEIbCKUE ACHCTBUS:

- BJIAJCTh HaBbIKAMU Y4eOHO-UCCIIEIOBATEIbCKON U

BBISIBJIIATH 3aKOHOMCPHOCTHU )51

HpOCKTHOI\/'I JCATCIIBHOCTH, HaBBIKaMH PaspCIICHUA
npobiuem;

- BBISIBJIATD MMPUYUHHO-CJIICACTBCHHBIC CBiA3U n
aKTyaJIU3UpOBaTh 3a/1ady, BBIIBUraTh THIIOTE3y €€

pelleHrs, HaxOOuTh AapryMEHThl MJis Jl0Ka3aTelbCTBa
CBOMX YTBEp)KJIEHH, 3a7aBaTh MapamMeTpbl U KPUTEPUH
pelIeHus;

- AQHAJIM3MPOBATh IOJIYYEHHBIE B XOJAE PELICHUS 3aJauu
pe3yabTaThl, KPUTUUECKU OLIEHUBATh UX JIOCTOBEPHOCTD,
IIPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSIX;

I[TIP6 1. CdhopmMupoBaHHOCTh MPEACTABICHUNH O POJIH
U MecTe (PU3MKH U aCTPOHOMHHU B COBPEMEHHOW HAay4HOM
KapTHHE MHpa, O CHUCTeMooOpasyroued poiu (GU3NKH
B Pa3BUTUU €CTECTBEHHBIX HAYK, TEXHUKU U COBPEMEHHBIX
TEXHOJIOTUH, O BKJIAJE POCCHUMCKUX M 3apyOe’KHBIX
YYEHBIX-(QU3UKOB B  pa3BUTUE HAYKH; TIOHMMAaHHUE
¢bu3nyeckoil  CymHOCTM  HaOJIOJAeMbIX  SIBJIICHHUH
MUKpOMHpA, MAaKpOMHMpa U MEramupa; IOHUMaHHUE POJIH
aCTPOHOMHUU B IPAKTHUYECKON AEATEIBHOCTH YEJIOBEKa U
JAIbHEWIIEM HAay4YHO-TEXHUYECKOM Ppa3BUTHH, POJIH
¢u3uku B popMUpOBaHUM KPYro3opa U (pyHKIHMOHAIBHON
IrPaMOTHOCTH 4YeJIOBEKAa Uil PELIEHUS MPAKTUYECKUX

3ajau;
I[IP6 8. CdopMupoBaHHOCTH YMEHHUS PHUMCHSTH
MOJyYCHHBIC  3HAHWs  JUII  OOBSCHEHUS  YCIIOBHM

npoTekaHus (U3NYECKUX SBJICHUM B Npupoae U Ui
IIPUHATHSA TNPAKTUYECKUX PEIICHUH B IIOBCEIHEBHOU
JKU3HU JUTs 0O0ecTieueHus: 0€30MacHOCTH MPH OOPAICHUH C
OBITOBBIMU NPUOOpPaMHU U TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHMs  370pOBbS U COONIONEHUS  HOPM
HKOJIOTMUECKOTO TOBEICHUS B OKpY’Kalollel cpene;
MOHMMAaHWE HEOOXOAMMOCTH MPUMEHEHUS JOCTUKEHHUN
bu3uKu U TEXHOJOTMH Uil palMOHAIbHOIO
IIPUPOIOIOJIB30BaHUS

ITP6 10. OBnageHue ymMeHUsIMU padOTaTh B TPyIIIE

C BBINOJIHEHHWEM pA3UYHBIX COLMAJIBHBIX POJIEH,
IUTAHUPOBATh PaObOTY IPYIIIbI, PATMOHAIBHO PACHIPEACTAT
JESATEIIbHOCTh B HECTAHJAPTHBIX CUTYyalMsX, aJEKBAaTHO
OILICHMBATh BKJIAJl KaXJI0T0 U3 YYaCTHUKOB TPYTIIIbI

B pellIeHUE paccMaTprUBaeMOl MpoOIeMbl

15




- YMETb IIEPEHOCUTh 3HAHHA B II03HABATEIBHYIO U
IIPAKTHUYECKYIO YaCTU KU3HEIEATEIbHOCTH;

- YMETb MHTEIPUPOBATH 3HAHUS U3 PA3HBIX NPEIMETHBIX
obJacrei;

- BBIIBHraTb HOBBIC HJEH, Ipe/ularaTb OPUTIMHAJIbHBIC
IIOAXO/bI U PELICHUS;

- IPOSIBIATE  CIIOCOOHOCTh HX HCHOJb30BAHUSA B
II03HABATEJILHOW U COLMAIbHON IPAKTUKE

16




2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI
2.1 O6beM yueOHOM JMCUMIIMHBI U BUABI Y4eOHO0#l padoThl

Bup yueOHo# padoThI O0bem B
yacax

O0bem 00pa3oBaTeIbHOM MPOrPaAMMBbI 78
JAUCHMILIMHBI
1. OcHOBHOe coiep:KaHUe 66
BT. U..
TEOPETUUICCKOE 0OyUCHHE 58
71a00paTOpPHBIC 3aHITUS -
KOHTPOJIbHBIE PaOOTHI 8
2. lIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAEPKAHME 12
BT. U..
TEOPETUUECKOe 00yUeHUE 6
1abopaTopHBIC 3aHATUS 6
NuauBuayaJbHbId MPOEKT (J1a/HET) HET
[TpomexyTounas arrectauus: UKP 1 cemecTp
(3aueT ¢ oLEeHKO) 2 cemectp.
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2.2TemaTuyecKuii IJIaH U COiePKaHMe TUCUMILUINHBI «PU3NKa»

HanmenoBanue Conepsxanne y4e0HOro MaTepuasia (0CHOBHOE U NPo(ecCHOHAILHO OPHEHTHPOBAaHHOE)®, O0beMm | Dopmupyemble
pa3iesioB U TeEM JabopaTopHble H NPAKTHYECKHE 3aHATHSA, IPUKJIATHON MOAYJIb (IPH HAJTUYHUHI) 4acoB | KOMIIETEHINH
1 2 3 4
Pa3znen 1. dusuka u MeTOAbI HAYYHOT0 MIO3HAHUS 2
Tema 1.1 Conep:xxaHue yueOHOTo MaTepuajia 2 OK 03
Beenenne ®dusuka - HayKa o npupojae. Hayunbsie MeTo/1pl MO3HAHUS OKpY Karo1ero mupa. Poib sxkciepumenTa OK 05

¥ TEOPUH B MPOLIECCE MO3HAHUS TPUPOIBI. DKCIIEpUMEHT B (hrsuke. MogennpoBanne GU3NIECKUX
ABJIEHUN U mnpoueccoB. Hayunele runore3sl. @Pusuyeckue 3aKOHbl W TEOpUHU. ['paHMIIBI
NPUMEHUMOCTH (u3ndeckux 3akoHOB. [IpuHumn coorBercTBus. Pons m mecto (usuku B
(GOopMHPOBAHUU COBPEMEHHON HAYUYHOM KAPTUHBI MUPA, B IPAKTUUECKOM IeSITeIbHOCTH JH0AEH

Pa3gen 2. MexaHuka 10 OK 01
Tema 2.1 Coaep:xxanue yueOHOro Mmarepuajia 2 OK 02
Kunemartuka Mexanuueckoe awkeHHe. OTHOCHUTEIBHOCTb MEXaHHYECKOro JBukeHusd. Cucrema orcuera. OK 04

Tpaekropus. [lepemenienne, cCKkOpocTh (CpeliHss CKOPOCTh, MTHOBEHHAs! CKOPOCTb) U YCKOpPEHHE OK 05
MaTepHaJbHONH TOYKH, UX MPOEKIMH HAa OCH CHUCTeMbl KoopauHat. Clo)KeHUe NepeMelleHuid u OK 07
CIIO)KEHHE CKOpOCTei. PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJMHENHHOE IBIDKeHUE. | paduku IK 1.2

3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUs, IIyTH U MEPEMELIECHNs MATepUaIbHON TOYKH OT
BpeMeHu. CBoOOHOE majeHue. YckopeHue cBoOogHOro majaeHus. KpuBoimHeiiHoe NBHXKEHHUE.
JIBM)K€HHE MaTepuaibHOM TOYKHM II0 OKPYKHOCTH. YTJIOBas CKOpPOCTb, JIMHEWHAs CKOPOCTb.
Ilepuon u yactora. LIeHTpOCTPEMUTEIBHOE YCKOPEHHE

[IpakTHyeckue 3aHATHs"

[TpakTrueckue pabOThI:

N3mepeHrie MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOLICHHS MEX Ty Ty TSMHU, IPOHIEHHBIMU TEJIOM 3a [10CII€I0BATEIbHbIE pABHBIE
IIPOMEXYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBM)KEHUH C Ha4aJIbHOW CKOPOCTBIO, PABHOM HYIIIO.
N3yueHne nBUKEHNS MIApHUKa B BA3KOW KUIKOCTH.

M3yuenne IBM)KEHUS TeJa, OpOLIEHHOTO TOPHU30HTAIBHO

Tema 2.2 Coaep:xxanue yueOHOT0 MaTepuajia 2

3 O6paszoBaTenbHas OPraHU3alUs BIPABE CAMOCTOATENLHO ONPEACIAThH MOCIEN0BATENBHOCTh M3yYEHHs PA3leliOB M TEM, BXOISALIMX B HUX, a Tak)Ke IEPEpacIpenelaTh
KOJIMYECTBO YacOB JUIsi OCBOCHUS OOYYAIOIIMMUCS Y4eOHOTO Marepuaia, ¢ Y4eTOM JIOTHKH (POPMHPOBAHUS IMPEIMETHBIX PE3YJBTATOB, OOIIUX M MPO(PECCHOHATBHBIX
KOMITICTCHIIMH, MEKITPEAMETHBIX CBSA3CH C IPYTUMH TUCIMILIMHAMK 00I11e00pa30BaTe/IbHOr0 U 00IIenpodecCHoHaIbHOrO HUKIOB yucOHoro miana OIT CIIO.

* Yachl mpakTUIECKUX paboT YUTEHBI B COAEPKAHUU yIeOHOTO MaTepHala M BXOAT B 00IIee KOJIMYECTBO 9acoB Mo TeMe. Yackl 1abopaTopHbIX paboT 1 mpodheCCHOHATHEHO
OPUEHTHPOBAHHOTO COACPIKAHUS YUUTHIBAIOTCS OTICIBHO.
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Jmaammka

[Tpunnun otHocutenbHocTH ["anuiied. [lepssiii 3akoH HeroToHa. HEpumanbHble CUCTEMBI OTCYETA.
Macca Tena. Cuina. Ilpunnun cynepno3uuuu cuwi. Bropoii 3akon HproToHa 1711 MaTepuanbHOM
TOYKH B mHepruanpHoi cucteme orcuera (MCO). Tpernii 3akoH HbroToHA a1 MaTepHaIbHBIX
TOYEK. 3aKOH BceMHUpHOro Tsrorenus. Cuia Tsokectd. [lepBas kocMuueckas ckopocTh. Bec tena.
Cuna ynpyroctu. 3akoH ['yka. Cuna tpenus. Cyxoe tpeHue. Cuiia TpeHHUS! CKOJIBKEHUSI U CHIIa
tperust mokosi. Koadduiment tpernsi. Cuna COMpOTHBIICHUS TPU JIBIKCHUU TeJla B KHUJIKOCTH HITU
raze. I[loctynarensHoe M BpamateabHOE JBHKEHUE aOCOJIIOTHO TBEPIOTo Tejla. MOMEHT CHIIbI
OTHOCHUTEJIbHO ocH BpaieHus. [1nedo cumbl. YcnoBust pasHoBecust TBepaoro tena B UCO

[IpakTHyeCcKue 3aHATUS

[TpakTuyeckue paboOTHI:

N3ydenue nBuxeHust Opycka 1o HaKJIOHHOW TUIOCKOCTH IO/ JEHCTBUEM HECKOJIBKUX CHJL.
HccnenoBaHue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIMX B Ae()OpPMUPOBAHHON HpYXKUHE U
PE3NHOBOM 00pasiie OT BETHMYMHBI UX Ae(HopMaIim.

HccnenoBanue yClIOBUN paBHOBECHUS TBEPOTO TeJld, UMEIOIIEr0 OCh BPAIICHHUS

Tema 2.3
3aKOHBI COXPAHCHHS
B MEXAHUKE

Conep:kaHue y4eGHOTo MaTepuasa:

NMnynsc mMaTepuaibHOM TOYKHM, CUCTEMbl MaTE€pUAIbHBIX TOUEK. VIMIyJIbC CUIIBI U U3MEHEHHUE
UMIyJibca Tena. 3akoH coxpaHeHus ummynbca B MCO. PeaktuBHoe nBuxkenue. Paborta cuibl.
Momnocts cuibl. KuHeTndeckas »Heprusi MarepuaibHOM Toukd. Teopema 00 H3MEHEHHH
KUHeTH4YecKkol sHepruu. [loreHumanbHas sHeprus. I[loTeHuuanbHas HSHEPrUs  yOpyro
nepopMHUpoBaHHOW MpyxHHbI. lloTeHlManbHas SHEprus Tejaa BOJU3M IMOBEPXHOCTH 3EMIIH.
[ToreHnManbHBIE M HETTOTEHLIMATIbHBIE CHIIBL. CBSI3b Pa0OTHI HEMOTEHIIMATBHBIX CHJI C U3MEHEHUEM
MEXAHUYECKON SHEPruu CUCTEMBI TEll. 3aKOH COXPAHEHMsS MEXaHUYECKON 3HEpPIHU. YTpPyTUe U
HEYNPYTue CTOIKHOBEHMUSI

HpaKTI/I‘{eCKHe 3aHATUA

[TpakTrueckue pabOThI:
N3yueHue cBsA3M CKOPOCTEH TeJ NP HEYIIPYTOM yAape.
VccnemoBanue CBs3M PadOTHI CHIIBI C M3MEHEHHEM MEXaHWYEeCKOH SHEPTHH Tea

IpodeccnonanLHO OPHEHTHPOBAHHOE COleP/KAHHE (CoaepKaHMe NPUKIATHOT0 MOXYJIsi)®

IlpakTHYeckHe 3aHATHA

® [IpoeccHOHATBEHO OPUEHTUPOBAHHOE COIEPIKAHUE JUIs 0A30BOTO yPOBHS M3YdYEHHUs AUCHUILIMHBI «DU3HUKa» HOCHT MPUMEPHBIN
npernojaBareneM B cCOOTBETCTBUH ¢ yueOHbIM mianom OI1 CIIO.
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[TpakTueckass pabora: TexHHUECKHE YCTPOICTBA M MPAKTHMUECKOE MPUMEHEHHUE: CIUIOMETD,
JIBU>KEHUE CHAPSOB, IIEMTHBIC U PEMEHHbBIE NIEpe1auu, MOAIIUITHUKH, BOJOMET, KONEp, MPY>KUHHBIN
MIUCTOJIET, JBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB U PaKeT.

[TpakTudeckas pabota: Mcrnonp3oBaHue 3aKOHOB MEXAHHUKH JIJIS1 OOBSICHEHUS JIBUKCHHSI HEOSCHBIX
T€I W JJIs Pa3BUTUS KOCMHYECKMX MCCIEJOBAHUM, TpaHULbl MPUMEHHUMOCTH KJIACCUYECKON
MexaHuku. UMuTaius HeBeCOMOCTH

raza. Buasl Teruionepenadn: TEMJIONPOBOAHOCTh, KOHBEKIUS, U3ITy4eHUE. TeII0eMKOCTh Tella.
VienpHas TemIoeMKoOCTh BellecTBa. KonumuecTBo TemioTel npu Terionepeaade. [lepsuiil 3akoH
TepMoarHAMUKH. [IprMeHeHne mepBoro 3akoHa TEPMOJUHAMUKH K H30mporieccaM. [ 'paduueckas
UHTEpIpeTanuss padoThl ra3a. TeruioBble MamuHbL. [IpUHIMNBI JEHCTBHS TETUIOBBIX MAITHH.
[TpeoOpa3zoBanus sHepruu B TEIIOBBIX MamnHax. Koadduuuent nonesnoro neictsus (nanee —
KITJ]) rtemnoBoit wmamuubl. [lukn Kapuo u ero KIIJ. Bropoil 3akoH TepMOAMHAMHKH.
HeobpaTtnuMocTh Mpo1eccoB B MpUPOIe. DKOJIOTHIESCKUE TPOOIEMBbI TEIJI0IHEPTETHKA

[IpakTrueckue 3aHATHS

[IpakTuueckast padorta: M3MepeHue yaeabHON TeIIOEMKOCTH

Pa3gen 3. MoJiekyasipHasi puzuka u TepMOANHAMHUKA 16
Tema 3.1 Conep:xxanue yueOHOT0 MaTepuaJja: 2
OCHOBBI OcHOBHBIE TOJIOKEHHUS MOJEKYIIPHO-KMHETUYECKOW Teopuu. bBpoyHOBCKOe [BHKEHHE.
MOJICKYJISIPHO- Juddys3usa. XapakTep IBIKESHUS W B3aUMOJICHCTBUS YaCTHII BelecTBa. Moenu CTpOSHUs ra3os,
KUHETUYECKON KUJKOCTEH M TBEPHBbIX TNl U 00BSICHEHHE CBOICTB BELIECTBA HA OCHOBE ATHX Mojenei. Macca u
Teopun pasmepsl Monekyid. KomumdectBo BemectBa. IloctostHHass ABoragpo. TemoBoe paBHOBecue.

Temnepatypa u ee usmepenue. lllkana remneparyp Llenbcusa. Mogens uneanbHoro raza. OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOM TEOpUH UJIealbHOIO ra3a. AOCOIIOTHAs TeMIIepaTypa Kak
Mepa cpelHel KWHETHYEeCKON PHEepPruM TEIUIOBOTO JBIKEHHUsS uacTull rasa. [llkama temmneparyp
KenbBuna. VYpasHenue MengeneeBa-Knaneiipona. 3akon [anpTona. ['a3oBbie  3aKOHBI.
H3omporieccsl B U€aIbHOM Ta3e C MOCTOSIHHBIM KOJMYECTBOM BEIECTBA: M30TEpPMa, M30X0pa,
n3obapa
[IpakTHueckue 3aHATUS
[TpakTrueckue pabOThI:
N3mepenne maccol Bo3nyxa KiacCHOW komHare. MccnenoBanue 3aBUCUMOCTH MEXY
napaMeTpaMM COCTOSIHUSL pa3pesKeHHOro rasa
JlabopaTopHble 3aHATHS 2
JlabopaTtopHast paborta 1. VM3ydeHne ogHOTO M3 U30IMPOIIECCOB
Tema 3.2 Conep:xxanue yueOHOT0 MaTepuaJa: 4
OcHOBBI TepmonuHamuueckas cuctema. BHyTpeHHSsI SHEPT s TEPMOTMHAMUYECKON CHCTEMBI U CTIOCOOBI €€
TEPMOJIUHAMUKHU u3MeHeHus. KonnyecTBo TEIOThl U paboTa. BHYTpeHHSs HEpPrusi OAHOATOMHOTO HI€aIbHOTO

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
I[IK 1.2
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Tema 3.3
ArperaTHble
COCTOSIHUS BEILIECTBA
1 (a3oBbie
Hepexoabl

Conep:kanue y4eOHOro MaTepuaJa:

[TapooOpa3oBanue u KoHIeHcaus. Mcmapenue u kunieHue. Y IebHas TeIioTa napooOpa3oBaHusl.
3aBUCHUMOCTh TeMIIEpaTyphbl KUIIEHHUS OT JaBieHHs. AOCONIOTHAs U OTHOCHUTEIbHAs BIIAYKHOCTD
Bo3ayxa. Haceimennsiii map. TBepaoe teno. Kpucrammueckue u amopdHbIe Tena. AHU30TPOIHS
cBoiicTB KpuctamioB. JKuakue kpuctamibsl. CoBpeMeHHble Marepuanbl. [lnaBnenue wu
KpUCTalu3anus. Y aeabHas Teriora miasienus. Cyonumanus. Y paBHEHHE TETJIOBOTO OanaHca

JlaGopaTopHble 3aHATHSA

JlaboparopHas pabota 2. OnpeneneHue BIaXKHOCTH BO3AyXa

IIpodeccnoHabLHO OpEHTHPOBAHHOE Colep:KaHue (Colep:KaHue PHKJIATHOTO MOTYJIs)

IIpakTH4yecKkue 3aHATHS

[TpakTnueckast pabora: TexHHUECKHE YCTPOICTBA M NPAKTHUECKOE NPUMEHEHHE: TEPMOMETD,
6apometp. Ompenenenue mMacchl BO3AyXa B KOMHAaTe€ Ha OCHOBE M3MEpEHHH 0O0beMa KOMHAThI,
JIaBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEM.

[Tpaktuyeckas pabora: TexHHuyeckue yCTpOHCTBA M IPAKTUYECKOE IPUMEHEHHUE: JBHUraTesb
BHYTPEHHEIr0 CropaHusi, OBITOBOM XOJOJWIbHUK, KOHAMIIMOHEpP, TUIPOMETP U IICUXPOMETD,
KaJIOPUMETP, TEXHOJOTUH IOJIy4EHHUsI COBPEMEHHBIX MaTEPUAIIOB, B TOM UMCJIE HAHOMATEPHUAJIOB,
Y HAHOTEXHOJIOTUHU

PKT Nel KontpoabHas pabora «Mexanuka. MoJjiekyjasipHas pu3nKa 4 TEPMOIMHAMUKA)

Pasnen 4. DaekTpoanHaMuka
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Tema 4.1
DIEeKTPOCTaTUKA

Conep:xkaHue yueOHOTro MaTepuasia:

DnexTpu3anus Tel. DJEeKTpHUYecKuil 3apsia. J[Ba Buma snexTpudeckux 3apsinoB. [IpoBomHuKwH,
JUBJIEKTPUKN M TOIYIPOBOJIHUKHU. 3aKOH COXpPAHEHUS 3JIEKTPUUECKOro 3apsna. B3aumopelcTeue
3apsanoB. 3akoH Kynona. Dnekrpuueckoe nose. HanpskeHHOCTD 3nekTpuyeckoro nosis. [IpuHnun
CYIIEPIIO3UIMH AIEKTPUUECKHUX Mosel. JIMHUM Hanps»KeHHOCTH JIeKTpudecKoro noiis. Pabora cun
anekTpocTarudeckoro moist. [lorenmuan. PazHocts morenmuanos. [IpoBOHUKN U TUAIIEKTPUKH B
AIIEKTPOCTATUYECKOM Touie. JuanekTpuueckasl MpOHUIIAeMOCTb. DieKTpoeMKocTh. KonaeHcarop.
DIEeKTPOEMKOCTh IJIOCKOr0 KOHJIeHCaTopa. DHeprusi 3apsupkeHHOT0 KOHJIeHcaTopa

HpaKTI/IquKI/Ie 3aHATUA

ITpakTuueckas pabora: M3amMepeHHe 2IeKTPOEMKOCTH KOHJICHCATopa

PKT Ne2 HTorosasi KOHTpoJibHas padora (MKP)

N

Tema 4.2
[TocTossHHBII
DIIEKTPUYECKUN TOK.
ToKH B pa3muyHbIX
cpenax

Conep:xkaHue yueOHOro MaTepuasia:

DIEKTPUUECKUI TOK. YCJIOBHS CYIIECTBOBAHHS AJIEKTpUYECKOTO Toka. Mcrounmkm Toka. Cuna
toka. IlocrostHublli TOk. Hampspkenuwe. 3akon Owma uid  ydacTKa LENH. OJIEKTPUUECKOE
CONPOTHUBIICHHE. YIEIBbHOE CONpPOTHBIICHHE BenlecTBa. [locienoBarenbHOe, MapauIeNbHOE,

CMEIIIAaHHOE COCJMHEHHE MPOBOJHUKOB. PaboTa snekTpuyeckoro toka. 3akoH JDkoyins-JIeHna.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
MK 1.2
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MoIIHOCTD 3JIEKTPUYECKOr0 TOKa. OJIEKTPOABMXKYIIAas CHUIa M BHYTPEHHEE CONpPOTUBIICHHE
UCTOYHMKA TOKa. 3akoH Owma g nojdHOM (3aMKHYTOW) 3iekTpudeckoil uenu. KopoTkoe
3aMbIKaHUE.

DJIEKTPOHHAs MPOBOJAUMOCTb TBEPJIBIX METAJJIOB. 3aBUCUMOCTH COMPOTUBJICHUS METAJUIOB OT
temnepaTypbl. CBEpXIPOBOJUMOCTb. DJICKTPUUECKUH TOK B BakyyMme. CBOMCTBa 3JIEKTPOHHBIX
nyukoB. [lomynpoBomnuku. CoOCTBEHHass W TPHUMECHAs MPOBOJUMOCTH TOJTYIIPOBOTHUKOB.
CgoiictBa p-n-niepexona. [loaynpoBoaHUKOBEIE MPUOOPHI. DIEKTPUUYECKUM TOK B pacTBOpax M
paciuiaBax 3JEKTPOJIUTOB. DIEKTPOJIUTUUECKAS TUCCOLUALINS. DIIEKTPOIN3. DIECKTPUUECKUN TOK B
razax. CaMOoCTOSTENbHBIM U HECAMOCTOSITENbHBIN pa3psaa. Moanus. [1nazma

JlaGopaTopHble 3aHTUSA

JlaGopaTtopHast pabota 3. M3ydyeHue CMEIIaHHOTO COSTUHEHUS PE3UCTOPOB.
JlaGopatopHas pabota 4. I3MepeHue 3JeKTPOABIKYIICH CHIIbI HICTOYHHKA TOKA U €T0
BHYTPEHHETO COIIPOTUBJICHUS

Tema 4.3
MarauTHOE T10JIe.
DJIEKTpOMarHuTHast
MH Iy KIS

Coaep:xxanue yueOHOro MmaTepuajia

[TocrosiHHbIE MarHuThl. B3auMoaelcTBUE NOCTOSIHHBIX MarHuToB. MarHutHoe mone. Bekrtop
MarHuTHOM mHaykuuu. [Ipunuun cynepno3unuu. Jlunum maruutHol nHaykuuu. Kaprtuna nuauii
MAarHUTHOM WHAYKUHUH TOJS MOCTOSHHBIX MAarHUTOB. MarHMTHOE MOJIE€ MPOBOJHHUKA C TOKOM.
KaptuHa nuHMNA 0O IMHHOTO MPSIMOTO MPOBOAHUKA M 3aMKHYTOI'O KOJIBIIEBOTO MPOBOJHHKA,
Karymku ¢ TokoM. OnbIT Opcrena. B3aumoneilictBue npoBoaHUKOB ¢ TokoMm. Cuiia Ammepa, ee
MoAyab U Hampasienue. Cuna JlopeHna, ee MOAyJib M HarpaBieHue. [[BukeHue 3apsKeHHOU
YaCTHUIbI B OJTHOPOJTHOM MarHUTHOM Tosie. PaGota cuibl Jlopenna. SIBieHue 31eKTpoMarHuTHON
uHaykuuu. [lotok BekTopa MarHuTHOM MHAYKIMH. DJC MHAYyKUMU. 3aKOH 3JIEKTPOMAarHUTHOM
uHaykiun @apanes. BuxpeBoe siekTpuyeckoe mMoje. DJIEKTPOJBIDKYINAS CUJla HWHAYKIUH B
MIPOBOJHUKE, JABMKYLIEMCS MOCTYNATEIBHO B OJHOPOJHOM MarHUTHOM moJje. IIpaBuno JleHua.
NunyktuBHOCTh. SBnenue camomuaykiuu. DJIC caMOMHAYKIIMU. DHEPrusi MAarHUTHOTO IO
KATYHIKH C TOKOM. DJIEKTPOMAarHuTHOE M0JIe

ITpakTHyeCKuE 3aHATHS

HpaKTI/ILICCKI/Ie paGOTBII I/I3yquI/Ie MAarauMTHOTI'O IIOJIA KaTYIIKU C TOKOM. HccnenoBanue aeiicTBUSA
IMMOCTOAHHOI'O MariuTa Ha paMKy ¢ TOKOM

JlabopaTopHble 3aHATHS

JlaGopatopHas pabota 5. 3yueHue siBleHHsI 3JI€KTPOMAarHUTHON MHYKIIMU

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEpPKAHME (COePKAHUE TPUKJIATHOTO MOTYJIS)

IIpakTHYeckHe 3aHATHA

[TpakTrueckast pabora: TexHHYECKHE YCTPOWCTBAa M MPaKTHUYECKOE MPUMEHEHHUE: AJIEKTPOCKOT,
JJIEKTPOMETP, KOHJEHCATOP, KONUPOBAJIBHBIN allapar, CTPYWHBIM MPUHTEp, aMIlepMeTp,
BOJIETMETP, PEOCTaT, ICTOUHUKH TOKA, 3JIEKTPOHArpeBaTeIbHbIe IPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE
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npuOOpbl, TEPMOMETP CONPOTHBICHUS, BaKyyMHBIH AHOJ, TEPMHCTOPHI U (POTOPE3UCTOPHI,
MOJYIIPOBOJHUKOBBIA ~ JHMOJ,  TalbBaHWKA, IOCTOSHHBIE  MAarHUTBI,  3JIEKTPOMArHUTHI,
AEKTPOABUTATENb, YCKOPUTEIH FIE€MEHTAPHBIX YACTHII, UHIYKIIMOHHAS TIEYb.

[Tpaktuyeckas pabota: Mepsl 371eKTp0o0€30MacCHOCTH, AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMIICHUE
IEKTPOnpUOOpPOB, KOPOTKOE 3aMbIKAHUE

PKT Ne3 KonTposbHas padora «JiieKTpu4yeckoe IoJjie. 3aKOHbI MOCTOSTHHOIO TOKA
MarautHoe moJje. J1eKTPOMATHUTHAS HHAYKIHI»

Pa3nea 5. Kosre0anus 1 BOJHBI

16

Tema 5.1
MexaHHu4ecKHue 1
PIEKTPOMArHUTHBIC
KOJIeOaHMs

Coaep:xxanue yueOHOTo MaTepuajia

Koneb6arenbHas cucrema. CBoboaHble kosebanus. ['apmonudeckue konebanus. [lepuon, yactora,
ammuTyaa u ¢aza xoneGanuid. [IpyKUHHBIN MasTHUK. MaTeMaTH4ecKuid MasTHUK. YpaBHEHHE
rapMOHUYECKUX Kosebanuid. KunemaTnueckoe M JUHAMUYECKOE ONMCAaHHE KOJIeOATEIbHOTO
nBuxkeHus. [lpeBpallleHue >3HeEpruM OpU TapMOHMYECKMX KosiebaHUsX. CBs3b aMIUIUTY/IbI
KoJIeOAaHUH HCXOAHOM BEJIMYMHBI C aMIUIUTYAOM KojleOaHMH ee CKOPOCTH M YCKOpPEHHUS.
KonebaTenbHbIi KOHTYP. CBoOoanbie ANEKTPOMATrHUTHBIE KoJieOaHus
B UJICaJIbHOM K0JIe0aTeIbHOM KOHTYpe. AHAJIOTHS MEXy MEXaHUUECKUMHU U 3JIeKTPOMarHUTHBIMU
kosebanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTHH B HACATBHOM KOJeOaTelbHOM
KOHType. BBIHy)XJIeHHble MexaHudeckue KosiebaHus. Pesonanc. Pe3onHaHcHas KpuBas.
BoiHyKJIeHHBIE  AJeKTpOMarHuTHele  KojeOaHus. IlepemenHbli Tok. CHHycOWJaIbHBIN
IIEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOT0 TOKAa. AMIUIUTYTHOE U JEHCTBYIOIIEE 3HAYCHUE CUJIBI
TOKa W HampspkeHud. Tpancpopmatop. [IpousBosacTBo, nepenaya U NOTpedIEHUE IEKTPUUECKON
DHEPruM. OKOJIOTMYECKHE PHUCKH IIpH IPOU3BOACTBE JJIeKTpuueckod sHeprun. KynbTypa
VCIIOJIB30BAHMUs DJIEKTPO3HEPT MU B TIOBCEHEBHOM KU3HHU

HpaKTI/I‘{eCKHe 3aHATUA

[TpakTrueckue pabOThI:

HccnenoBanue 3aBUCHMOCTH NIEPUOJIa MaJIbIX KoJIeOaHUl Tpy3a Ha HUTU OT JUIMHBI HUTH M MacChl
rpy3a. HccnenmoBanne mepeMEHHOTO TOKa B I[ENH W3 IOCIEIOBATEIbHO COEAMHEHHBIX
KOHJIeHCaTopa, KaTYIIKH
U pe3ucropa

Tema 5.2

Coaep:xanue yueOHOro MmaTepuaja

OK 01
OK 02
OK 04
OK 05
OK 07
I[IK 1.2
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MexaHudeckue u
PIEKTPOMAarHUTHbHIC
BOJIHBI

MexaHudeckue BOJIHBI, yCI0BHs pacnpoctpanenus. [lepuon. CkopocTs pacpocTpaHeHus U JJIMHA
BosHBL. [lonepeunsie u mpooasHbIe BOMHBL VHTEphepeHys u 1udpaKkuns MEXaHHIeCKUX BOJIH.
3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa. DJIeKTpOMarHUTHBIC BOJTHBI.
VYcenoBusi U3IydeHMs dJIEKTPOMArHUTHBIX BOJH. B3aumuas opuenrtanus BektopoB E, B u v B
3JIEKTPOMAarHUTHOM BOJHE B Bakyyme. CBOMCTBAa JJIEKTPOMATHUTHBIX BOJIH: OTpPa)KE€HUE,
npejomMiIeHue, noisipusanus, audpaxnus, nateppeperiys. CKOpoCTh AIEKTPOMArHUTHBIX BOJIH.
[lkana 371eKTPOMarHUTHBIX BOJH. [IpriMeHeHUe 3JIEeKTPOMarHUTHBIX BOJIH B TEXHHUKE U OBITY.
[TpyHUMIIBI paguoCBs3U M TeleBUACHUA. Paguonokanus. OJIEKTPOMArHUTHOE 3arps3HEHHE
OKPY’KAIOIIEH cpefibl

Tema 5.3
Onruka

[IpsiMonuHeitHOE pacnpocTpaHEeHUE cBeTa B OJHOpoAHOU cpexe. JIyu cBera. OTpaxeHue cBeTa.
3akoHbBI OoTpakeHus cBeTa. [locTpoeHne n3o0pakeHn B TIIOCKOM 3epkaie. [Ipenmomiienne ceera.
3akoHbl TpenoMieHHs cBeTa. AOCONMIOTHBIN mokazaTens mnpenomieHus. [lomHoe BHyTpeHHee
oTpaxkenue. [IpeaenbHbIA yroa MOJHOTO BHYTpEeHHEro oTpakenus. Jucnepcus csera. CloKHBIN
coctaB Oenoro cBera. L[Ber. CoOuparomue u pacceuBaromue auH3bl. ToHkas nuH3a. PoKycHOe
paccTosiHHE W OINTHYECKas CHiia TOHKOHM JuH3BL llocTpoeHne m300pakeHH B cOOMpArOmuX U
pacceuBaromux JuH3ax. Gopmyiia TOHKOW JMH3BL. YBeJIMUYEHUE, AaBaeMoe JIMH30i. [Ipenensl
NPUMEHUMOCTH TE€OMeTpHuecKoi onTuku. WHTepdepennus cBera. KorepeHTHbIE HCTOYHHUKH.
VYcnoBus HaOMOEHUS MAaKCUMYMOB M MHUHUMYMOB B HMHTEP(EPEHLMOHHOW KapTHHE OT JABYX
CHUH(]Aa3HBIX KOTEPEHTHBIX MCTOYHMKOB. Judpakius cBera. [{udpakiunonHas pemerka. Y ciloBue
HAOJIOJIEHUsI TJIABHBIX ~MAaKCUMyMOB TIpU TaJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
JQpakinoHHYI0 pemeTky. Ioaspusanus ceera

HpaKTI/I‘{eCKHe 3aHATUA

[TpakTrueckas pabota: HaOmroneHue qucnepcuu cBeTa

JlabopaTopHble 3aHATHS

JlaGopaTtopHas pabota 6. M3Mepenune mokaszaTessi MpeaoMIICHUS CTEKIIa
JlaboparopHnas pabota 7. MccnenoBanue CBOMCTB U300paskeHUH B IMH3aX

IIpodeccrnoHaIbHO OPHEHTHPOBAHHOE COJeP:KaHUe (CoepKaHHe MPUKJIATHOT0 MOYJIsl)

IIpakTnyeckue 3aHATHS

[Tpaktuyeckas pabora: TexHuuyeckue ycTpOHCTBa M NpaKTHUYECKOE NMpPUMEHEHHe: cericMorpad
3JIEKTPUYECKUNA 3BOHOK, T€HEpPATOp MEPEMEHHOI0 TOKA, JUHUMU AJIEKTpoIepenad, My3bIKaIbHbIC
MHCTPYMEHTHI, YJIbTPa3ByKOBas JUArHOCTHKA B TEXHUKE M MEIUIMHE, panap, paiuONpPHUEMHUK,
TeJeBU30p, aHTeHHa, TenedoH, CBY-neus, ouky, snymna, ¢oToamnmnapar, NPOEKIMOHHBIN anmnapar,
MHUKPOCKOII, TEJIECKOTI, BOJIOKOHHASI ONTHKA, TU(PAKIIMOHHAS peLIeTKa, HOISPOUI, TEIECKOI.

[TpakTnueckast pabora: Bunel mzmyuenuil. Buapl cnextpoB. CnekTpbl ucmyckanus. CHeKTpbl
noryomenus. CrnektpanbHblii aHamu3. CHekTpajibHble KJIAcChl 3Be3N. YIbTpadHOIeTOBOE
n3nydyenne. Mudpakpacnoe n3nyuenue. Perrrenosckue nyun. Mx mpupona u cBoiictBa. Illkana
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QJICKTPOMAaruauTHBIX I/ISJ'IyLIeHI/Iﬁ

Pa3gen 6. OcHOBBI clleHATIBHOI TEOPHH OTHOCUTEILHOCTH 2 OK 01
Tema 6.1 Cozep:kanue y4eGHOro MaTepualia 2 OK 02
OCHOBBI TEOpHH I'paHunBl  IPUMEHMMOCTH  KJIACCUYECKOM MexaHukd. [locTynarsl crnenuanbHOM — TEOpUH OK 04
OTHOCHUTEIIBHOCTH OTHOCHUTEJIBHOCTU: HMHBAPHMAHTHOCTh MOAYJSL CKOPOCTM CBeTa B  BakyyMme, IPHUHLUI OK 05

OTHOCHUTEJIBHOCTH ODWHIITEWHAa. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U
COKpAllleHUE JUIMHBl. DHEpPrusi U UMILYyJbC CBOOOAHOM wyacTuipl. CBs3b Macchl C SHEprued u
MMITYJIbCOM CBOOOIHOM YaCTHUIIbI. DHEPTHUs MOKOs CBOOOHON YaCTHIIBI

Pasznen 7. KBanToBasi pusuka 10 OK 01
Tema 7.1 Conep:kanue yueOHOro MaTepuaa 2 OK 02
DIIEMEHTBI ®otonbl. Popmyina [Tnanka cBa3u s3HEpruu GOTOHA C €ro YacTOTOH. DHEPrus U UMITYJIbC (POTOHA. OK 04
KBaHTOBOM OITHUKH OtkpeiTe u uccnenoBanue (orordpdexra. Ombiter A.I. CromeroBa. 3akoHbl (oTodhdekTa. OK 05

VYpaBHenue DitHiTerHa 1 Gporodddexra. "Kpacnas rpanuna” dorosddekra. [aBnenue crera. OK 07
Omnpitel I1.H. JIeGeneBa. Xumuueckoe 1eHCTBUE CBETA IK 1.2
Tema 7.2 Coaep:xxanue yueOHOro marepuaJjia 2
Crpoenune atomMa Mopnens aroma Tomcona. OnbiTel Pesepdopia o uccnenoBaHuio crpoeHus aroma. [lnanerapHas
mogens aroma. Iloctynarsl bopa. M3nydenue u morsouieHne (OTOHOB NMPH MEPEXoie aToMa ¢
OJIHOTO YpOBHS PHEpruM Ha Jipyroi. Bunpl cnektpoB. CrieKTp ypoBHEH SHEPIUM aToMa BOAOPOa.
Bonnossle cBoiicTBa yactuil. Bonusl e bpoiins. KopnyckynspHo-BoaHOBoM ayanusMm. Audpakius
AJIEKTPOHOB B KpucTamaax. ClIOHTaHHOE M BBIHYKJIEHHOE H3JyuyeHHUe. Y CTpPONCTBO U MPHUHIIMII
paboThl J1a3epa
[IpakTrueckue 3aHATHS
ITpaktuyeckas pabora: HaOnronenue nuHeHyaToro crekTpa
Tema 7.3 Coaep:xxaHue y4eOHOIro MaTepuaJia 2

ATOMHOE SIApO

Metoabl HAaOMIONEHUS U PETUCTPAMU JIEMEHTApHBIX YacTUll. OTKPBITHE PaJlOAKTHUBHOCTH.
OmneiTel Pesepdopna mo omnpenenennio cocraBa pagloakTUBHOIO u3inydeHus. CBoiicTBa aibda-,
6era-, raMMa-u3Iy4eHus. BiausHue paguoakTHBHOCTH Ha JKUBbIe OpraHu3Mbl. OTKpBITHE POTOHA
u HelitpoHa. Hykionnast mozens sinpa ['eitzen0Oepra-MBanenko. 3apsia siapa. MaccoBoe uucio siapa.
N3otonsl. Anbga-pacna. DIeKTpOHHBIN U MO3UTPOHHBIN OeTta-pacnaa. ['aMmma-u3nyuenue. 3akoH
pPaZvoaKTUBHOTO pacnajaa. JHEpTrusl CBsI3U HYKJIOHOB B sifipe. SaepHbie cuibl. [ledext maccsl siapa.
Snepusle peakuuu. JleneHue U cuHTE3 saep. SlnepHsl peakTop. TepMOSAEpHBIA CHHTES.
[TpoGyieMbl ¥ TepCHEKTUBHI SAEPHON SHEPTETUKH. DKOJIOTUYECKUE aCTIEKThI JIEPHON IHEPTETHKH.
OnemeHTapHble yacTULbl. OTKpbITHE O3UTPOHA. PyHIAMEHTAIbHbIE B3AUMOIEHCTBUS

IIpakTHyeckue 3aHsATUs
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ITpakTuueckas padota: MccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (poTorpadusim)

IIpodeccnonaIbHO OPHEHTHPOBAHHOE COJAEpKaHMe (COAePKAHUE TPUKJIIATHOTO MOXYJIs)

[IpakTrueckue 3aHATUS

[TpakTrueckas pabora:

1. JlenoBast urpa: [loHsTUs, CBSI3aHHBIE C M3YYCHHUEM METOJOB HAYYHOIO IMO3HAHUS: SIBICHHE,
HAy4yHBIM (akT, TUroTe3a, puU3nyeckas BEeJIMYMHA, 3aKOH, TE€OpHsi, HAOIIOJEHUE, SKCIEPUMEHT,
MOJICJIUPOBAHUE, MOJIEIb, U3MEPEHHE.

2. IIpaktuyeckas padora: TexHHUeCKHUe yCTPOMCTBA U MPAKTUYECKOE TPUMEHEHHE: (POTOAIEMEHT,
dboToaTyuK, COJIHEUHas Oarapesi, CBETOAMOJ, CIIEKTPOCKOM, Jia3ep, KBAHTOBBIA KOMIBIOTED,
JIO3UMETP, Kamepa Bunibcona, siiepHblil peakTop, aToMHasi 6omba

PKT Ne 4 birankoBoe TectupoBanue «KoJsiedbanusi u Bosinbl. OnTuka KBantoBas pusukay

Pa3pnen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPUZNKH

Tema 8.1
DIEMEHTBI
ACTPOHOMUU U
acTpo(hU3HKH

Coaep:xxanue yueOHOro Mmarepuajia

Bun 3Be3nHoro He6a. Co3Besnus, pKue 3BE3[Ibl, IJIAHETHI, UX BUAUMOE JBUXKeHHE. CoHEeUHas
cucrema. Ilmanersl 3eMHON rpynnsl. [Imanersi-rurantsl. Manbsle Tena CONHEUHOM CHUCTEMBI.
Comnnne, gorocdepa u armocdhepa. ConHedHast akTUBHOCTh. McTtounuk sHeprun CoHIA U 3BE3]T.
3Be31bl, HUX OCHOBHBIC XapaKTEPUCTUKHM: Macca, CBETHUMOCTb, paaWycC, TemIepaTrypa, HX
B3aMMOCBS3b. 3Be3[bl IUIABHOW ITOCIENOBATEIILHOCTA. 3aBUCUMOCTEL ''Macca - CBETUMOCTB" I
3B€3]] [VIABHOM I0CIIEN0BAaTENBHOCTH. BHyTpeHHEee cTpoeHue 3Be31. COBPEMEHHBIE MTPENCTABICHUS
0 TIPOUCXOXKJIeHUH U 3BoJronu ConHIa ¥ 3BE3/. DTarbl KU3HM 3Be37. Miteunslii [1yTs - Hama
[Nanaktuka. CnupanbHas CTpyKTypa ['anakTuku, pacrpenencHue 3Be3/, raza u nsuin. [lomoxenue
u newxkenue Connna B ['amaktuke. Ilnockas u cdepuueckas nojcuctemsl ['amakTuku. Tursl
rajakTuk. PaguoranakTuky v kBazapel. UepHbIe AbIpHI B sipax ralakThK. Beenennas. Pacimpenne
Bcenennoii. 3akon Xa06sa. Paz6eranue ranaktuk. Teopus bonbuioro B3psiBa. Mojens «ropsueit
Bcenennoii». Macmtabnas ctpyktypa Bcenennoit. Meraranaktuka. Hepemennsie mpoOiieMbl
ACTPOHOMHH

JlabopaTopHble 3aHsiTHS

JlaGopaTtopHast pabota 8. HabmroneHrst HEBOOPY>KEHHBIM TJI1a30M C HCTIOJIb30BaHUEM
KOMIIBIOTEPHBIX MPUIIOKESHUN ISl OTIPE/ICIICHHUS TTOJI0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c0o3Be3ausi CEBEPHOTO MOJTYIIAPHsI U IPKUE 3BE3JIbI

OK 01
OK 02
OK 03
OK 05
OK 07

IMpome:xkyTouHasi arTecTamusi (3a4€T C OIICHKOI)

Bcero :

78
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3 YCJIOBMS PEAJIMBALIIUA JUCHUIIJIINHBI «®U3UKA»
3.1. TpebGoBaHusi K MUHMMAJBbHOMY MATEPHAJIBLHO-TEXHUYECKOMY 00eCIe4eHUI0

OcBoeHue mnporpammbl 00II€00pa30BATEIbHON y4eOHOW IMCLUILIMHBI
«®Pu3uka» nOpeanojaraeT HaJludue B IPOo(EeCcCHOHANBHOW  00pa3oBaTeNIbHOM
OpraHM3allvy, peaau3ylole o0pa30oBaTeNbHYI0 MpPOrpaMMy CpPEIHEro OOIIero
obOpazoBanus B mpenenax ocBoeHus OIIOIT CIIO wa 6a3e OCHOBHOTO 0OIIETO
oOpa3zoBanusl, yueoHoro kabunera. [lomemenne kabuHeTa JOMKHO YIOBIETBOPSIThH
TpeOoBaHUsIM TocTaHOBIeHHUS OT 28 ceHTsOps 2020 roma Ne28 OO0 yTBepkIeHUU
canutapublx  mpaBun  CII  2.4.3648-20  "CaHuTapHO-31IHIEMUOIOTHYECKUE
TpeOOBaHUS K OpraHU3aIlUsM BOCIUTAaHUS U OOy4YeHHs, OTIbIXa M O3JAO0POBICHUS
JeTel U MOJoJeku" U OBITh OCHAILIEHO TUIOBBIM OOOPYJOBaHMEM, YKa3aHHBIM B
HACTOAIIMUX TPEOOBAHUSX, B TOM YHUCJE CIECIUAIM3UPOBAHHON yueOHON MeOenbio U
CpeacTBaMH OOYy4Y€HHSs, JTOCTAaTOYHBIMHU JJIsi BBIIOJHEHHUS] TPEOOBaHUN K YpPOBHIO
HOJIFOTOBKU O0yYarOIIUXCsl.

No HaumeHoBaHue y4eOHbIX

o OcHameHHOCTh YYEOHBIX TTOMEIICHUMA
o/ MOMEIICHUN

MMapte -21

Crynpsa-43

Tpubyna-1

Cron -1

Jocka -1

[xad -2

DKkpaH (IIepeHOCHOM) CO IMTaTUBOM-1

IMpoextop Epson-EB-X10 013/1155 (mepenocHoit) — 1
IMopraruBHeIii KoMiboTep Acer Extensa 4220-200508Mi
Celm-2.0 (mepeHOCHO#) ¢ HEOOXOIUMBIM KOMILIEKTOM
Kabuner CI)I/ISI/IKI/I W | TMIEH3MOHHOTO MPOTrPaMMHOTr0 obecriedeHus - 1

1. TEXHUYECKOU MexaHuku | Jlaboparopubiii Habop «I'eomeTpuueckast onTuka»-1
(YJ'[K_419) Ha60paT0pHHﬁ Ha60p «Hccnen. nzonpoueccoB B razax»-1
Jlaboparophbiii Habop «Kpucranu3zamms»-1
JlaboparopHsriii Habop «MarHeTn3m»-1
JlaGopatopHblit HA00P «DNeKTpUIecTBON-1

Ha6op Dnekrpocrarmka-1

Habop snextponnnamuku-1

[Tpubop aJist U3ydeHus ra3oBbIX 3aKOHOB-1

Hab6op 1a6. «Mexanuka»-1

Hab6op onTmka-1

Habop snexrpuuectso-1

Habop snexrpoanHamuka-1

Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHH
(KOMILIEKT JIMIEH3MOHHOTO0 U cBoOoaHOrO0 I10)

No | HazBanue (munensus\ceoboauoe I10)
1. | Windows 7 JULICH3US
2. | Paint.NET cBoOoxHOEe [TO
3. | Cucrema ynpaBJIeHUS TUCTAHITMOHHBIM cBoboHOoe [10
oOyuennem Moodle
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4. | UudopMarimoHHO-TIPaBOBBIE CUCTEMBI" cBoOoguoe I10 s

I'apant" u "Koncynbprant+" 00yJarommXcsl
5. | Microsoft office 2007 JIULEH3USA
6. | CucTeMbl aHTUBUPYCHOM 3aITUTHI JUTICH3HS

naboparopuu Kacnepckoro

3.2 TH®OPMALIMNOHHOE OBECIIEYEHHUE OBYUYEHUSA
IlepeyeHb OCHOBHOM M JONOJHUTEJIbLHOU JIUTEPATYPHI,
HEe00X0AMMOii 17151 0CBOCHUS AU CUUIIIMHBI

OcHoBHas JauTEparypa:

1. KacbsinoB B. A. ®usuka: 10-i kinacc: yriayOiaEHHBIA YPOBEHD : Y4COHUK
/ B. A. KacesinoB. — 11-e uzn., ctep. — Mocksa : [Ipocsemenune, 2024. — 480 c. —
ISBN 978-5-09-103621-3. — TekcT : 37IeKTPOHHBI.

2. KacbsinoB B. A. ®usuka: 11-i kinacc: yriyO0iaEHHbINA YPOBEHD : YICOHUK
/ B. A. KacesinoB. — 11-e u3n., crep. — Mockaa : [Ipocsemenue, 2024. — 493 ¢. —
ISBN 978-5-09-103622-0. — TekcT : 3eKTPOHHBIIA.

JlonoJIHUTeIbHAS JUTepaTypa:

1. Tpodumona T.U. Kpatkuii kypc pU3MKHN ¢ npuMepaMu pelIeHHs 3a1aY :
yuebHoe nocobue / Tpodpumona T.NU. — Mocksa : KnoPyc, 2021. — 279 c¢.— URL:
https://book.ru/book/936320. — ISBN 978-5-406-03212-1. — TekcT : 2JIeKTPOHHBIH.

2. Jloreunenko  O.B. ®duszuka + ellpunoxenne : yuebnuk / O.B.
JlorBunenko. — Mocksa :KnoPyc, 2022. — 437 c. — ISBN 978-5-406-08888-3. —
URL:https://book.ru/book/941758 . — TeKcT : 3eKTPOHHBIH.

3. HNBanoB A.E. Monekynsapuas ¢usuka u tepMmoaumHamuka. Tom 1 :
yueOHoe mocoobue / MiBanoB A.E. — Mocksa : Pycaiinc, 2020. — 212 c.— URL:
https://book.ru/book/935626. — ISBN 978-5-4365-4268-3. — TeKCT : 3JIEKTPOHHBI.

4, HNBanoB A.E. Monekynsapuas ¢usuka u tepMoauHamuka. Tom 2 :
yueOHoe nocoodue / MiBanoB A.E. — Mocksa : Pycaiinc, 2020. — 198 c.— URL:
https://book.ru/book/935627. — ISBN 978-5-4365-4269-0. — TeKcCT : 2JIEKTPOHHBIN.

Ilepeyens pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHHUKALIMOHHON CeTH
«AHTEpHET», HEOOXOAMMBIX /1151 OCBOCHUS M CIIUTIIMHbI

1. OtkpeiThiii KoUK, Dusnka : caiir. — URL:www.physics.ru/. — Pexum
JIOCTYyTIA : CBOOOHBIN. — TEKCT : AIEKTPOHHBIH.

2. Kny6 s yuuteneit pusuku : caint. — URL: www.fizika.ru/.— Pexxum gocrymna
: CBOOOTHBIN.— TEKCT : AIEKTPOHHBIN.

3. Poccuiickuit mHMOPMAITMOHHBIA TOpTad B 00JACTH HAyKU, TEXHOJOTUH,
MeaunuHbl 1 oopasoBanuseLIBRARY.RU : caitt—URL: www.elibrary.ru. — Pexxum
JIOCTYIIA: ISl 3apETUCTPUPOBAHHBIX MMOJB30BATENECH. —€KCT :3JIEKTPOHHBIN.

4 KOHTPOJb W OIIEHKA PE3YJBTATOB OCBOEHUS YYEBHOM
JUCIHUIIVIMHBI «®PU3NUKA»

4.1 KoHTpOJIb H OLIEHKA Pe3yJIbTATOB OCBOCHUS Y4eOHOM TMCHMILIMHBI
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Henp xaxgoi Gopmbl KOHTpoOJisE — 3adUKCUPOBATH MPUOOPETEHHBIE
oOy4Jaronmmcsi B Pe3yJIbTaTe OCBOCHMS y4€OHON TUCHUIUIMHBI 3HAHUS, YMEHUS,
crocoOcTBytolme GOPMUPOBAHUIO KOMIIETEHITUH.

KoHTposlb W OlLlEHKa pacKpbIBalOTCS 4Y€pe3 YCBOCHHBbIE 3HAHUS U
npuoOpeTeHHbIE 00YUYaIOIUMUC YMEHUS, HallpaBIeHHbIE HA (OPMUPOBAHUE OOIIIUX
U npodecCHOHATIBHBIX KoMIeTeHIui. KoMmeTreHuu N0KHBI OBITh COOTHECEHBI C
NPEAMETHBIMUA pe3yibTaTamMu. [l KOHTPOJS M OLEHKU pe3yJbTaTOB OOy4YEeHHS
MpernoiaBaTesib BBHIOMpAaeT (POPMBI M METOABI C YYETOM MPOQECCHOHATAZAINN
oOyueHus IO MPOrpaMMe JUCIUILTUHBIL.

B TeueHune cemecTpa HCHOIB3YIOTCS CIEAYIOIINE BUABI KOHTPOJIS:

- TEKYILHH,

- pyOEKHBII.

Bxo/1HO# KOHTpOJIb MPOBOIUTCS B popMe cobeceJoBaHMsI Ha IEPBOM 3aHSATHH
C LIEJIbIO OIpeNeeHUs] MOTHUBAIMM CTY/IEHTOB K M3YYEHHIO Y4eOHOM JUCIMILIMHBI
«Duznka» WK €€ OTCYTCTBUS ISl KOPPEKIUHA METOIUKH MTPEMOAaBaHHUS.

Texymuii KOHTpOJb MNpEeACTaBIAET COOOW NPOBEPKY YCBOEGHUS Y4eOHOIO
MaTepyaja  TEOPETUYECKOrO0 M IMPAKTHYECKOrO0  XapakTepa,  PeryJisIpHO
OCYULIECTBIISIEMYIO Ha IPOTSKEHUU CEMECTpA.

Texywuti Konmpo.ib 3HaHU OCYHIECTBISETCS B (POPME YCTHOTO ¥ MUCBMEHHOTO
ornpoca CTyAEHTOB Ha 3aHATHIX, HAIUCAHUE M 3alluTa pedepara, COOOUIEHUS HIIU
cCOoCTaBlieHHe  mpe3eHTanuu (M0  BBIOOPY),  BBINOJHEHUS ~ MUCHBMEHHBIX
CaMOCTOATENbHBIX, (DPOHTAIBHBIX JIAOOPATOPHBIX U KOHTPOJIBHBIX PabOT, MPOBEPKHU
OOLIMX U UHJIWBUIyAIbHBIX 33JJaHUH, a TaK)Ke OJJAHKOBOTI'O TECTUPOBAHMUS.

CamocrosiTenbHble padOThl MPEJHA3HAUEHBI IJI1 KOHTPOJIS yYMEHHUS pellaTh
3aJl1ayy ¥ BBINOJHATH YIPAKHEHUA 110 TPOUJEHHOMN TeMe.

KoHnTtposnbHbie paboThI Jal0TCA 7151 MPOBEPKU 3HAHUN U YMEHHI 00yJaronmxcs,
MOJIyUYEHHBIX B pe3yJibTaTe U3ydeHHus paszjena. MokeT 3aHMMaTh 4acTb y4eOHOTO
3aHATHUSA C pa300pOM MPAaBUIBHBIX PEUICHUN Ha CJIEIYIOIIEM 3aHATUH.

Texyuuit KOHTPOJIb TPATAULIUOHHO CIYKUT OCHOBHBIM CPEJICTBOM 00€CIICUEHHUSI
B y4eOHOM MPOIECCe «OOPATHOM CBSI3M» MEXAY IMpernojiaBaresieM U 00ydaroImmMcs,
HEOOXOAMMOMN IJISi CTUMYJIMPOBAHUS PA0O0THI 00YYArONIUXCSI M COBEPIIICHCTBOBAHMUSI
METOAMKH MPENoJaBaHus YYEOHbIX TUCIUILIMH.

PyGexnbie konTposibHbie Touku (PKT) mo auciumniauHe onpeneneHbl B BUIE
KOHTPOJIbHOM (IIPOBEpOYHOM) paboOThl WM OJAHKOBOTO TECTUPOBAHUS TOCIE
U3YUYEHUS pa3jielia Uik HECKOJIbKUX TEMAaTUYECKU OJIM3KUX Pa3/IEioB MO JUCHHUILIIMHE.
Bcero npeanonaraercst nposectu 2 PKT B nepBom cemectpe u 2 PKT Bo BTOpom
cemecTpe.

Tembl PKT
1 cemecTp
PKT Nel KontponbHas pabora «Mexanuka. MornekynsapHas ¢u3uka u
TEPMOJUHAMUKA»
PKT Ne2 (MKP) brankoBoe TeCTUPOBAHHUE « DTEKTPUUECKOE TTOJIEN
2 cemecTp

PKT Ne3 PKT Ne3 KontposbHas pabora «DJEeKTpUYECKOe Tojie. 3aKOHbI
MOCTOSIHHOTO TOKa MarHuTHoe moJie. DJIeKTPOMAarHuTHAs UHY KUK
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PKT Ne 4 bnankoBoe TectupoBanue Ne 6 «Konebanus u Bosnbl. Ontuka KBantoBas
buzuka

Koa n HauMeHoBaHHue Paznen/Tema THI OLIEHOYHBIX
(popMmupyeMbIX KOMIIETEHIUI MepONpPUSTHI
OK 01. BeiOupats cnoco0Osl | Paznen 2. Temsl 2.1., 2.2., 2.3.
pelenus 3a7a4 | Paspgen 3. Temsr 3.1., 3.2., 3.3.
npodecCHOHaNbHOM Pasnen 4. Temsi 4.1., 4.2., 4.3.

ACATCIIbHOCTH IMPUMCHHUTCIIBHO Pa3l[eﬂ 5. Temsr 5.1.. 5.2.. 5.3.

K pa3IMYHbIM KOHTEKCTaM Pasnen 6. Tema 6.1

Paszgen 7. Temsr 7.1, 7.2, 7.3.
Paznen 8. Tema 8.1

OK 02. Hcnons3oBatk | Paspen 2. Temsr 2.1., 2.2., 2.3.
COBpPEMEHHbIE CPEJCTBA MOMCKA, | Pasnen 3. Temsr 3.1., 3.2., 3.3.
aHaiusa 1 HHTCPUPETALNU | Pasnen 4. Temsl 4.1., 4.2., 4.3.

undopmanum, Y| Paznen 5. Temst 5.1.,5.2., 5.3.
HH(POPMAIMOHHBIE  TEXHOJIOTHUH
(bopmanno ¢ TOXHOIO Pazgen 6. Tema 6.1.
JUIST BBITTOJTHCHHS 3a1a4
N Pazgen 7. Temnr 7.1, 7.2, 7.3.
npodeccnoHaTEHOM
NeSTeNbHOCTH Pazpen 8. Tema 8.1
OK 03. [Tnanuposats | Pasnen 1. Tema 1.1. YCTHBIN OTIPOC,
U peanu3oBbIBaTh coOcTBeHHOE | Pa3gen 3. Temsr 3.1., 3.2., 3.3. (ponTanbHEIH O1poc;
npodecCHOHaNBHOE ¥ | Pasmen 4. Temsr 4.1., 4.2., 4.3. Habmiofenne
JIMYHOCTHOE Pa3BHUTHE, | Pasnen 8. Tema 8.1 3a BBITIOJIHEHHUEM|
MpeaNPUHUMATEIBCKYIO n1abopaTopHbIX padoT;
JIeATEeIIbHOCTh MPAKTHYECKHE PabOTHI
B npodeccuoHanbHOM  cdepe, (peleHne
HCTIONB30BATH 3HAHHS no KAYECTBEHHBIX
MIPaBOBOM u WHAHCOBOM
PaBoOBO (punarcoBo U pacyeTHBIX 3a/1ay);
IPaMOTHOCTH
TECTHUPOBAHHUE;
B Pa3TMYHBIX YKU3HEHHBIX N
pelIeHne Kelic-3a1aq;
CUTYaIUAX .
OK 04. DddexrnsHo | Pasgen 2. Temsi 2.1., 2.2., 2.3. HaDJIO/ICHHC M OUCHKA
B3aHMO/ICHCTBOBATh M paboTath | Pasyen 3. Temsr 3.1., 3.2., 3.3. TOATOTOBKM  JICTIOBOH
B KOJIJICKTUBE U KOMaHJIe Pasnen 4. Temn1 4.1., 4.2., 4.3 WTI'PBI;
. Ad.,4.2., 4.

Pasnen 5. Temnr 5.1., 5.2., 5.3. BBIIIOITHCHUC 38 /TAHAH

Paznen 6 Tema 6.1. HPOMCIKYTOTHON

Pasnen 7. Temnr 7.1, 7.2, 7,3 arrecTanun

OK 05. OcymectBaste ycTHyto | Pa3gen 1.

W MUCBbMEHHYI0 KOMMYHMKAIMIO | Pasgen 2. Temel 2.1., 2.2., 2.3.
Ha  TOCYHAapCTBEHHOM  A3BIKE | Paspen 3. Tems! 3.1., 3.2., 3.3.
Poccuiickoit  Denepau¥ € | paspen 4. Temsr 4.1., 4.2., 4.3
yueroM ocoberHoCTEH Pasnmen 5. Temsr 5.1.,5.2., 5.3.
COLMAIILHOTO Pasgen 6. Tema 6.1.

1 KYAIBTYPHOTO KOHTeReTa Pasgen 7. Tems 7.1, 7.2, 7.3
Paspnen 8. Tema 8.1

OK 07. CogpeiictBoBath | Pasnen 2. Temsr 2.1., 2.2., 2.3.
COXPaHCHHUIO OKpYXaromen | Paznen 3. Temsr 3.1., 3.2., 3.3.
Cpeabl, PecypcocOepexeHuIo, | Pasnen 4. Tembr 4.1., 4.2., 4.3

HPUMCHATH SHaHUA 00 Pasgen 5. Temrr 5.1.,5.2., 5.3.
M3MCHCHHH KIMMAaTa, MPHHIMIBL | b snen 7. Temst 7.1, 7.2

OepeKITMBOTO IPOM3BOJICTBA,
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s¢dexkTuBHO  AeiicTBoBaTh B | Pazmen 8. Tema 8.1
I-IpC?)BI)I‘-IEII‘/JIHI:JX CUTyalusiax

[1K 1.2 Ilpumensats HOpMBI IpaBal Paspen 2. Temsr 2.1., 2.2., 2.3.
1151 peuIcHMA 3anad B Pasnmen 3. Temsr 3.1., 3.2., 3.3.
PO eCcCHOHATIBHON ACSTENBHOCTH. | Pasnen 4. Tembl 4.1., 4.2., 4.3
Pasnen 5. Temrr 5.1.,5.2., 5.3.
Pazgen 7. Temnr 7.1, 7.2, 7.3

4.2 POPMA H}’OME)KYTO‘IHOFI ATTECTAIIMU CTYJIEHTOB
11O YYEBHOU JUCHUIIJIMHE

Metoauka nposenenuss UKP u 3a4era ¢ ouenkoii. [IpumepHbie BOIPOCHI
u 3anaHus K UKP u 3auery ¢ ouenkoil. Kpurepun oneHku 3HAHUH B paMKax
HNKP u 3auera ¢ ouenkoil. @Popma npoMe:KyTOYHOMH ATTECTANNH

Metoauka nposeaennss UKP

HtoroBass koHTposbHasg padora (MKP) nmo mucnumivHe ompezaeneHa B BUJE
KOHTPOJILHOM paboThI, coJiepxaliel 3aanusi B TeCTOBOM (popme M(WIH) 3a7a4H, MO
TEMaTHUKE N3YUYEHHBIX pa3nenoB (pusuku. [Ipumepusie Tunossie 3aganus k PKT u TKP
pa3MelleHbl B OLEHOYHbIX MaTepuaiax. Becero npeanonaraerca nposectu 1 PKT u
HKP B nepBom cemectpe.

3auet (MKP) npoBoauTcst Ha MOCIEIHEM 3aHATUHU B BUAE KOHTPOJILHOM pabOThI
WM OJaHKOBOTO TecTUpoBaHus. Ha BbinmosiHeHue 3aanuil oTBoauTca 60 MUHYT, 1O
pe3ynbTaTaM IPOBEPKH CTYJAEHT MOJIy4aeT 3a4TEHO, €CIU OLICHKA «S»-0TIINYHO, «4»-
XOpOUIO WM «3»-yIAOBJIETBOPUTEIBHO M HE 3a4TeHO, eciu pe3yibraT MKP «2»-
HEYZOBJIETBOPUTEIBHO.

IIpumepnbie 3axanus niasa UKP

(OK 01 - OK 05, OK 07, 11K 1.2)
Yacts A

K kaoscoomy 3a0anuio yacmu A 0ano HeCKoIbKO OmMeemos, u3 KOmopwvlx mojibKo
00uH 8epubill. Pewume 3a0anue, cpagrume noay4eHHbulll Oomeen ¢ NPeoIoNceHHbIMU. B
omeeme yKazamb HOMep 3A0aHUsl U COOMBEMCMBYIWY 0YK8Y € NPABUTbHLIM
omeemon.

A.1 Ha pucynke npexcrasies rpaduk 3a-  U» M/¢4
BUCHMOCTH CKOPOCTH OT BPEMEHHM 1T 401
Tesa, ABUXKYyLIErocs npsamoiaunenno. Hau-
0oJIbIIIeE 110 MOAYJIIO YCKOPEHHUE TEJI0
HMIMEJIO HA YYaCTKe

.
w

T e
Had oo ———
.
4

1. OA c b
2. AB 0 ; 7%
3. BC

4.CJq

A.2 Kakyto crity Haj0 IpriIoKuTh K Temy Maccoit 200 r, 9ToObI OHO JIBUTAJIOCH
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c yckopenuem 1,5 m/c??
1) 01H 20,2 H 3)0,3H 8 04H

A.3 KakoBa kuHeTnueckas sHeprust aBTomoousiss Maccoit 1000 kr, IBUXKYIIIErocs

CO CKOPOCTHIO 36 KM/4?
1) 36-10° IIx 2) 648-10° IIx 3) 10* Ix 4) 5-10*
JIx

A.4. Kakyroo MOIIHOCTh pa3BHBAaEeT ABUTATENh aBTOMOOWIsA mpu cwie Tsru 1000 H,

€CJIM aBTOMOOWITH JIBIKETCS PABHOMEPHO CO CKOpOCTHIO 20 m/c?
1) 10 kBr 2) 20 kBTt 3) 40 kBt 4) 30
kBT

A.S IIpu HEM3MEHHOW KOHLIEHTPAMK MOJIEKYJ UACAJIBbHOTO ra3a CPpeIHsIs KBaIpaTHy-
Hasi CKOPOCTh TEIJIOBOT'O JBHXKEHHUS €r0 MOJIEKYJI YMEHbIIIIACH B 4 pa3za. [Ipu 3Tom
JTaBJICHHE ras3a

1) ymenbmmiiocs B 16 pas 2) YMEHBIIUIIOCH B 2 pa3a
3) ymMeHbIIIIIOCH B 4 pasa 4) HE U3BMEHUJIOCH

A.6 IIpu nepexojie u3 coctostnust 1 B coctosinue 3 rasz coBepiiaet padory

P07
A
T
0 0,03 0,06 pad
1) 2 xJIx 2) 4 xJIx 3) 6 xJIx 4) 8 xJIx

A.7 Kak n3MEHUTCS €EMKOCTh IUIOCKOTO0 BO3AYIIHOTO KOHAEHCATOPA, €CIIU ITUIOIIAdb
OOKJIaJIOK YMEHBIIUTH B 2 pa3a, a pacCTOSHUE MEKy HUMH YBEJIUYUTh B 2 pa3a?

1) yBenuuures B 2 paza
2) yMEHBIIUTCS B 2 pa3a
3) HE UBMEHUTCS

4) ymenbutcs B 4 pasa
Yacrs B.

B.1 [lan rpaduk 3aBHCHMOCTH O0BEMa IIOCTOSHHOM MAacChl HJACAIBHOTO Ta3a OT
TemriepaTypsbl. MI300pasute 3TOT mporecc B KOOpaAuHaTax p-1.

32



L 2

B.2 B 0HOPOHOE 3IEKTPUYECKOE TI0JIE ¢O ckopocThio 0,5 * 107m/c BreTaer sek-
TPOH U JIBUKETCS TI0 HAIIPABJICHUIO JIUHUN HanpspkEHHOCTH nosis. Kakoe paccrosiHue
IPOJIETUT JIEKTPOH J0 MOJTHON MOTEPU CKOPOCTH, €CIIU MOYJIb HATPSHKEHHOCTH OIS
pasen 3600 B/m?

OtBer

Kpurepuu onenkn kavecrsa 3HaHuii cryaeHToB no UKP

Ouenka «5» (OTJIMYHO) BBICTABIIAETCS, €CJIM CTYJIEHT MOKa3bIBAET TIyOOKHE
3HAHHUS 110 TEOPETHYECKUM BONpPOCAM, BIAACET OCHOBHBIMU  IOHSTHUSAMM,
TEPMUHOJIOTHEH, YMEeT MPaBUIbHO, 0€3 OMIMOOK BBHIMOTHATH MPAKTUYECKUE 3a/1aHUS.
Takum  00pa3oMm, MpOCIEKUBAECTCS  CPOPMUPOBAHHOCTb  COOTBETCTBYIOLIUX
KOMIIETEHIM, T.K. OTBET MOJIHbIN, I0KA3aTEIbHbINA, YETKUM, TPAMOTHBIM.

Ouenka «4» (XOpOIIO) BBICTABISAETCS, €CJIM CTYJICHT MOKa3bIBACT TTyOOKHE
3HAHHUS TI0 TEOPETHYECKUM BOMNpPOCAM, BJAJACET OCHOBHBIMH TOHATHUSIMH,
TEPMHUHOJIOTHEN, HO [JOMYCKaeT OTACIbHbIC HE3HAUYUTEIbHBIC HETOYHOCTH B
bopMyIHpPOBKaAX, ONMPEACICHUSIX U T.II., YMEET BBINOIHATH MPAKTUUYECKUE 3aIaHUSI, HO
JIOTTYCKAaeT OT/ENIbHbIE HEe3HAYUTENbHbIE OMMUOKH. B 11eJJoM OTBET MOJHBINH,
JIOKa3aTeNbHbIN, YETKWW, TPaMOTHBIH, T.€. MPOCIEKUBAETCA CHOPMHUPOBAHHOCTH
COOTBETCTBYIOIIMX KOMIIETCHIIUH.

Ounenka «3» (yIOBIETBOPUTEIIHHO) BBICTABIISIETCS, €CJIM CTYJICHT MOKA3bIBAET
3HAHHUS 110 TEOPETHYECKUM BONPOCAM, BJIAAECET OCHOBHBIMH IOHSTHUSMH,
TEPMUHOJIOTHEH, HO JIOMYCKAET OIMMNOKH, YMEET YACTUYHO BBHITIOIHATH TPAKTUUIECKUE
3amanusg. B 1menoMm mpocnexuBaercs CPOPMUPOBAHHOCTh COOTBETCTBYIOIIUX
KOMIICTCHIIM, OJHAKO OTBET HEIOCTATOYHO IIOCIEIOBATEIECH, JOKAa3aTelIeH,
IrpaMOTEH.

Ouenka «2» (HEYAOBJICTBOPUTEIHHO) BBICTABISACTCS, €CIM CTYACHT He
MOKa3bIBAET 3HAHMS 110 TEOPETUUECKOMY BOIPOCY, JOMYCKAET ONTUOKH, HE BBIJEISET
IJIABHOTO, CYIIECTBEHHOTO B OTBETE, HE yMEET MPaBWIbHO, 0€3 OIIMOOK BHITIOIHATH
MpakTUYEeCKUe 3aaHusl. Takum oOpa3oM, OTBET MOBEPXHOCTHBIN, O€3/10Ka3aTeNIbHbIN,
JIOTIYCKAlOTCS PeueBbIe OIINOKH, T.€. KOMIIETEHIIMH HE C(HOPMUPOBAHBI.

MeToauka npoBeeHus 3a4eTa ¢ OLEeHKOH

®opmbl MPOMEXKYTOUHOM aTTeCTallMu MO (PU3UKE, YCTAHOBJIEHHAs PadOYUM
y4eOHBIM TUIAaHOM, - 3auem ¢ OYeHKOU - CIACTCS Ha MEPBOM Kypce B KOHIIE BTOPOTO

ceMmecTpa.
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B cootBercTBUM ¢ nencTBYyrOMM B [1oyi0)keHHEM O TEKYILEM KOHTPOJIE 3HAHUH
U TIPOMEXYTOYHOM artectanuu obyuarommxcs gakynprera CIIO B Kypckom 'AY
CTYJICHT, BBITIOJIHUBIINN BCE pPyOEKHbIE KOHTPOJbHBIE TOUKHA HA «4» U «5», MOXET
OBITH OCBOOOK/IEH OT CJJa4M 3a4eTa ¢ OLleHKOW. EMy mpocTaisieTcst uToronasi oleHka
Ha OCHOBE PE3yJIbTaTOB, MOJTYUYEHHBIX HAa PYyOEKHBIX KOHTPOJIbHBIX TOUKAX.

Py6exubie kouTposbHbIe Toukd (PKT) 1o yueOHOM TUCHUIIIIMHE ONPEIEICHbI B
BUJe KOHTposibHOU padoTel 1 UKP B 1 cemecTpe u ABYyX KOHTPOJIBHBIX pabOT WUIU
TECTUPOBAHMS BO 2 CEMECTPE.

Ecnu cTyneHT He BBINOJIHAAET 33JaHUS B paMKax pPyOEXKHOTO KOHTpOJS Ha
«XOpOUIO» MW  «OTIUYHO», TO TMPOXOAUT MPOMEXKYTOUHYK) AaTTECTALUIO B
TpaIuIMoOHHON (opme. 3auem ¢ oyenkou TpeanoNIaraeT OTBET CTyJEHTa Ha
ITeopeTnueckuii BONpOC W PEUICHHE 3aJaud. 3a4eT MPOBOJAUTCS HA MOCIEAHEM
3aHATHH, B COOTBETCTBUU C pacnucanrueM. Ha moAroToBKy K OTBETY CTYJIEHTY JA€TCA
He 6omnee 40 munyT. Jlanee — oMH CTYICHT OTBEYAET, OCTAJIbHBIE TOTOBSITCS.

IIpumepHBIe BOMPOCHI K 32a4YeETy € OIEHKOH
(OK 01 — OK 05, OK 07, IIK 1.2)

1. ®u3uka — Hayka O mpupojie. ECTeCTBEHHOHAyuYHbBI METOJ IO3HAHUS, €ro
BO3MOKHOCTH M TpPaHHIBl MPUMEHUMOCTH. MonenupoBanue (U3HNUYECKUX
SIBJICHUM U TTPOLIECCOB.

2. Ponb sKkciepuMeHTa M TEOPUH B Tpoliecce MO3HAHUS MPHUPOAbl. Du3nudeckue
3aKOHbI. OCHOBHBIE JIEMEHTHI (PU3NUECKON KapTHUHBI MHpA.

3. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUXKEHHS. CUCTEMBI OTCUETA.

4. XapakTepUCTUKA MEXaHUYECKOro JBW)KCHMS: IEepeMEIIeHrue, CKOpPOCTh,
YCKOpEHHE.

5. Buabl nBmkeHHs (paBHOMEPHOE, PaBHOYCKOPEHHOE) U MX Tpaduueckoe
OMKCaHHeE.

6. JIBr>keHHe 1Mo OKPY>KHOCTH C MIOCTOSTHHOM 10 MOJIYJIKO CKOPOCTHIO.

7. B3aumopericteue Tei. [IpuHIun cynepno3uiyu Cuil.

8. 3akons! quHamMuku HproToHa.

9. Cunbl B mpupo/ie: yIpyrocTh.

10.3akoH BceMupHoOro tarotreHusi. HeeecoMocTs.

11.3aK0H COXpaHEHHS UMITYJIbCA.

12.3aK0H COXpaHEHUs] MEXaHUYECKOW SHEPTHH.

13.PabGoTa 1 MOITHOCTb.

14 Mexanudeckue koneOanus. AMIUIMTY/1a, IEPUOI, YacToTa, daza KojieOaHuM.

15.CBob6oaHbBIC U BBIHYKIEHHBIE KoeOaHus. Pezonanc.

16.Mexanudeckue BoaHbl. CBONCTBA MEXAaHUYECKUX BOJIH. J[JIMHA BOJIHBI.
17.3ByKkOBBIE€ BOJIHBI. YIBTPAa3BYK U €r0 UCIOJIb30BAHNUE B TEXHUKE U MEIULIMHE.

18.HabmntoaeHust ¥ OTBITHI, TTOATBEPKIAIOIINE aTOMHO-MOJIEKYJISIPHOE CTPOCHHE
BEIIECTBA.
19.Macca u pazMepbl MOJICKYI.
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20.AOcontoTHas TeMIEpaTypa Kak Mepa cpeHeil KHHETUYECKOM SHEpT UM YacTHll.

21.00bsicCHEHHE arperatHbIX COCTOSIHMM BEIIECTBA Ha OCHOBE aTOMHO-
MOJIEKYJISIPHBIX MPEICTABICHUIA.

22.Mopenb naeanbHoro raza. Csizb MeXIy JaBICHUEM U CPEAHEN KMHETUYECKOM
DHEPIruer MOJIEKYJ rasa.

23.Mojenb CTpOCHHUS KHUIKOCTH.

24.TToBepXHOCTHOE HATSHKECHUE U CMAYHBaHUE.

25.Mojienb CTpOeHUS TBEPBIX TEI.

26.AMopdHbIe BelllecTBa U KPUCTAILIBI.

27 .I3MeHeHus arperaTHbIX COCTOSIHUI BEIIECTBa.

28.BuyTtpenHss sHeprus u padorta rasa. [lepBblil 3aKOH TEPMOJIMHAMUKH.

29.HeoOpaTUMOCTh TETIOBBIX MPOIIECCOB.

30.TeruioBble fBUTATENd W OXxpaHa okpyxatomei cpeapl. KIIJ[ TemmoBbix
JIBUTATEJICH.

31.B3aumoieiicTBIE 3apSKEHHBIX TEll.

32.25neKTpuuecKuil 3apsia. 3aKOH COXpaHEHUS IIEKTPUUECKOTO 3apsia.

33.3akon KyoHa.

34.2nexTpuueckoe nose. HanpsixkeHHOCTH MO,

35.1Torenuman moist. Pa3HoCTh MOTEHIIMAIIOB.

36.ITpOoBOAHHKH B DIEKTPHUUECKOM TIOJIE.

37.Kongencarop. DneKTpuueckas eMKOCTb.

38. AMdNeKTPUKHU B DJIEKTPUUECKOM TIOJIE.

39.I1ocTostHHBIN AnekTprdeckuii ToK. CHila ToKa, HalpsHKEHHE, dJICKTPUUYSCKOe
COIPOTHUBJICHUE.

40.3akon Oma mus yuactka 1enu. [lociemoBarenbHOoe H  MapaieIbHOE
COEJIMHEHUE MTPOBOJITHUKOB.

41.9]1C ncrounuka Toka. 3aKkoH Oma 1 TTOJTHOM ILIETIH.

42.TennoBoe aeHCTBUE JIEKTPUIECKOro ToKa. 3akoH Jxoys-Jlennia. MomiHocTh
AIEKTPUUECKOTO TOKA.

43.11omynpOBOAHUKH.

44.CobcTBeHHAs M PUMECHAS IPOBOAMMOCTH TTOIYITPOBOTHUKOB.

45.1TonynpoBoaHUKOBBIHN 1roa. [TomynpoBoIHUKOBBIE TPUOOPHI.

46.MaruutHoe noJie. [locTossHHbIE MarHUTHI 1 MAarHUTHOE TI0JI€ TOKA.

47.Cuna Amrnepa.

A8.ITpuHuun nelcTBUS PICKTPOIBUTATEIIS.

49.3neKkTpou3MepuTeIbHbIE TPUOOPHI.

50.Uanykimst MAarHUTHOTO TTOJIsl. MarHUTHBIN MOTOK.

S51.5IBneHue SIEKTPOMArHUTHOM MHAYKIMM W 33aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu Papanest.

52.BuxpeBoe anektpudeckoe noie. [Ipasuno Jlenma.

53.Camounaykius. UHIyKTUBHOCTb.
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54 . IlpuHuun AeicTBUS AIEKTpOoreHepaTopa.

55. IlepemeHHBIH TOK.

56.Tpancdopmatop.

57.KonebatenbHblil KOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHuUs.

58.BroIHyKIeHHBIE JIEKTPOMArHUTHBIE KOJIEOaHMsI.

59.JleiicTByto1MEe 3HAUEHUS CUIIBI TOKA U HAMIPSKEHUS.

60.Konaencarop u KaTyIka B IEMU MEPEMEHHOTO TOKa.

61.AKTUBHOE COMIPOTUBIICHHE.

62.25nekTpruecKuil pe30HaHC.

63.051eKTpOMarHuTHOE  TOJ€ U  JJIEKTPOMArHUTHbIE  BOJHBI.  CKOPOCTH
AJIEKTPOMATrHUTHBIX BOJIH.

64.CBeT Kak 3JIeKTpOMarHUTHAs BOJHA.

65.UnTtepdepentus u nudpakius cBera.

66.{ucniepcus ceera. [lomsapuzanms cBeTa.

67.3aKkoHBI OTpa)KeHHS U MpeJoMIIeHUs cBeTa. [loHOe BHyTpeHHEE OTpakeHHE.

68.Paznuunbie  BUABl DJIEKTPOMArHUTHBIX M3IYYEHUH, UX CBOWCTBA U
MPAKTUYECKUE TPUMEHEHUS.

69.0Ontuueckue npubopskl. Pazpeniaromnias cCnocoOHOCTh ONTUYECKUX TPUOOPOB.

70.I'mnote3a I1nanka o KBaHTax.

71.®orordpdexr.

72.®0TOH.

73.BoiHOBBIE M KOPIYCKYJISIPHBIE CBOMCTBA CBETA.

74.TexHudecKrue yCTpoMCTBa, OCHOBaHHBIC HAa UCTIOJb30BaHUM (GoToddekTa.

75.CTtpoenue aToma: TulaHeTapHas MOJIeNIb U Mozielib bopa.

76.ITornomenune 1 UCMyCKaHUE CBETa aTOMOM.

/7. KBaHTOBaHUE PHEPTUHU.

78.I1puHuun AeHCTBUA U UCTIOJIB30BAHUE J1a3epa.

79.CtpoeHune aToOMHOTO si/Ipa.

80.OHeprus cBs3H.

81.CBs3b MacChl ¥ SHEPTHH.

82. S nepHas sHepreTUKa.

83.PanmnoakTBHBIC U3TyYSHUS U MX BO3JICHCTBHUE HA )KUBBIC OPTAHU3MBI.

84.TepmosiiepHbIil CHHTE3.

85.9Bomorus Beenennoil.

IIpuMepHBbIe 321a4UM K 3a4eTy € OLEHKOM
(OK 01 - OK 05, OK 07, IIK 1.2)

1. B pe3ynbrare HarpeBaHus JaBJICHHUE ra3a B 3aKphITOM COCY/I€ YBEINYUIIOCH B 4
pa3a. Bo CKOJIbKO pa3 U3MEHWIIACh CPEAHSS KBaIpaTUUHAsl CKOPOCTh?
2. M4 ymiaz ¢ BBICOTBI SM, OTCKOYHII OT 0J1a ¥ ObLT o¥iMaH Ha BbicoTe 1m. Haiitu
IIyTh ¥ NIEPEMEILECHNE MsYa.
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3. Ilpu kakoil Temneparype cpefHsisi KMHETHYECKasi YHEPrus MOCTYMATEeIbHOIO
JBUKEHHs MOJIEKYJI Ta3a paBHa 6,21-1072 [Ix?

4. Cuna 60H coobmaer teny yckopenue 0,8m/c2. Kakas cmia cooOmIUT 3TOMY
Telly ycKopeHue 2M/c??

5. Haiitu Temnepatypy raza npu nasienun 100kIla u KoHIIEHTpaluu MOJIEKYJ
10%m3,

6. C xakol CKOpPOCTBIO JIOJDKHA JIETETh XOKKeitHas 1raitdba maccoit 160r, 9To0b ee
UMIYJIbC ObUI paBeH HMITYJbCY MyJIH Maccoil 8r, JeTsimed co CKOPOCTBIO
600m/c?

7. KakoBa BHYTpEHHSS SHEPIUs TeJUs, 3alOIHSIOMIETO a3pocTaTr 0obeMoM 60M3
npu nasiennn 100kI1a?

8. JIBmKeHHs IBYX BEJIOCHUIICANCTOB 33aJJaHbl yPaBHEHUSAMU: X1=5t,
x2=150 — 10t. IToctpouts rpaduku 3aBucumoctu x(t). Halitu Bpems u mecto
BCTPEYH.

9. llpu yBenuuenuun pnamieHus B 1,5 paza oObem raza yMeHbIuics Ha 30ml.
HaiiT nepBoHavanbHbIN 00BEM.

10.KocMuueckuii kopabiib Maccoid 8T mpuOIM3UICS K OpOUTATEHON KOCMUYECKOM
craHuun maccod 20T Ha paccrosHue 100M. HailTm cuiny WX B3aMMHOTO
MPUTSHKCHHUS.

11.Kakoe KOJIMYECTBO BEIIECTBA COAEPIKUTCS B rase, eciu npu AasieHun 200 klla
u temneparype 240K ero o6bem pasen 4017

12.bameHHbIil KpaH MOJHUMAET B TOPU30HTAIEHOM TOJIOKEHUHU CTATbHYIO 0aKy
nnuHOM SM M ceuennem 100cm? Ha BeicoTy 12M. Kakyro momesHyro pa6oTy
COBEpIIIACT KpaH?

13.Hackonpko yAJIWHUTCA pPBIOONOBHAs Jiecka kecTkocThio 0,5kH/M  mpwm
MOJHITUHN BEPTUKAIBHO BBEPX PbIOBI Maccoi 200r?

14.B cocyn, coaepxarnuii 1,5kt Boas! npu 15°C, Bmyckatot 200r BoastHOTO mapa
npu 100°C. xakas oOmas TemriepaTypa YCTaHOBUTCS B COCYJE TMOCTe
KOHJIEHCAIIUH Tapa?

15.Teno maccoit 400r cBoOOAHO TagaeT ¢ BHICOTHI 2M. HalTh KHMHETHYECKYIO
HHEPIHUIO TEJIa B MOMEHT yJ1apa O 3eMIIIO.

16.Banka [JUIMHOM 5M ¢ MIOIAAbI0 TonepedHoro cedenus 100cm? moa neicTereM
cun no 10kH, npunokeHHBIX K €€ KOHIaM, cxanach Ha lcm. Haiitu
OTHOCUTEIBHOE CXKAaTUE U MEXAHUUYECKOE HAIPSIKEHUE.

17.Baron maccoii 201, aBwkyumics co ckopocthio (0,3M/C, HaroHseT BaroH
Maccoi 301, aBwXKyIuiics co ckopocThio 0,2m/c. KakoBa CKOPOCTh BaroHoB
MOCJIC B3aMMOJECHUCTBUS, €CJIU yAap HEYNPYTHii?

18. 1151 mpuUrOTOBJIEHUS BaHHBI BMECTUMOCThIO 20071 cMeIaiu XO0JIOJHYIO BOIY
nipu 10°C c ropstueit npu 60°C. Kakue o0beMbl TOM U IPYTroi BOABI HAJIO B3SITh,
4yTOOBI TeMHepaTypa ycranoBuiach 40°C?

19./IBu>xeHue rpy30BOro aBTOMOOMIISL ONUCHIBAETCS ypaBHeHHeM X1= - 270 + 12t,
a JBIKEHUE MelIexo/1a 10 000YHMHE TOro K€ 1occe — ypaBHeHHeM Xo= - 1,5t.
CrenaTth MOSCHUTENBHBIN PUCYHOK (OCh X HampaBUTh BOPABO), HA KOTOPOM
yKa3aTh MOJIOKEHUE aBTOMOOMJIS U MEIIEX0/1a B MOMEHT Hayajla HaOII0ACHUS.
C xakuMH CKOpPOCTSIMU M B KaKOM HampaBJieHUU OHM JBuranuch? Korga u rue
OHH BCTPETUITUCH?
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20.B nHepabouem cocrossHuu mpu Temreparype 7°C naBieHHe raza B KoJiOe
ra3onoJIHOM BJEKTPUYECKON Jiamnbl HakanuBaHug paBHo 8S0klla. Haiitu
TEeMIlepaTypy Ta3a B TOpSIICH JiaMmiie, €Ciau JaBJICHHE B paboueM pexume
Bo3pactaet a0 100xkI1a.

21.Teno maccoit 0,5kr OpolIeHO BEPTUKAIBHO BBEPX CO CKOPOCThIO 4M/c. Halitu
paboTy CWIbI TSHKECTH, M3MEHEHHE MOTEHLIUAIBbHON SHEPrUM U W3MEHEHUE
KUHETUYECKOW SHEPTHH MPH MOJbEME Tea JO MAKCUMAaJIbHOU BBICOTHI.

22 .KakoBO IIEHTPOCTPEMHUTEILHOE YCKOpPEHHE T0e3/a, JABIDKYIIErocs IO
3akpyraeHuto paguycom 800M co ckopoctbio 20m/c?

23.Iloctpoiite n300pakeHUE MpeAMETa B COOMpAlOUIei JMH3E, HaXOMASIIErocs
nepen hokycom.

24 Haiigute ob1iee COMPOTHUBIIEHUE TPEX PE3UCTOPOB, COMPOTHBICHUS KOTOPHIX
COOTBETCTBEHHO paBHbl R1=20M, Ry=30m wu R3=60M, coeauHEHHBIX
NOCJIEI0BATENbHO.

25.07EKTPOH MEPEMECTHIICS B OJHOPOJHOM 3JIEKTPUUECKOM I0JI€ BAOJIb JIMHUN

HaIpsKCHHOCTHU U3 TOYKM € IMOTCHLIHAJIOM P11 B TOYKY C INOTCHIMAJIOM 2.

3apsn snexTpona pasen 1,6-10 ~°Ki. Haiigure paGoTy >I€KTpUYECKOTO OIS,
ecau: P1=150B, ®,=200B.

26.ITocTpoiiTe n300pakeHWe MpeIMeTa B pPacCeUBAIONICH JTMH3E, HAXOIAIIETOCS
nepes; GOKyCoM.

27.Haiigute 3apsii, KOTOPBIH HAKOMUT KOHIEHCATOP DJJIEKTPOEMKOCThIO 1MKD,
€CJIM €r0 3apsauTh A0 HanpspkeHus 100B.

28.HaiimuTe KOJIMYEeCTBO TEIJIOTHI, BBIACISAIONICECS B MIPOBOJHUKE MPH Pa3PSIIKE
yepe3 Hero KOHJIEHCATopa, JEKTPOEMKOCTh U HaIpPSKEHHE KOTOPOTO PaBHBI:
20mk®D, 120B.

29.1TocTpoiite u300pakeHHE MpeaMeTa B COOMpAIONICH JIMH3E, HAXOJSIIETrOoCs
Mexay (poKycoM U TBOMHBIM (HOKYCOM.

30.1Mapuku W3 TPOBOJAIIETO MaTepuaga WUMEIOT OJMHAKOBBIE pa3Mephbl; UX
MpUBEJIM B CONPUKOCHOBEHWE M BHOBb pa3Benu. Halimgure 3apsg Kaxmoro
IapuKa 1nocie COnpuKOCHOBEeHUs, eciu (1= 6MkKu, qo=2MkKir.

31.ITocTpoiite n300pakeHre MpeaIMeTa B PACCEMBAIOIICH JTMH3E, HAXOASAIIETOCs
Mexay (poKycoM U IBOMHBIM (DOKYCOM.

32.Pa3HOCTh TMOTEHIMAJIOB MEXAYy JABYMS 3apsOKCHHBIMU —MapaylieIbHBIMU
mwiactuHamMu  paBHa U, paccrosaue wmexay Humu paBHo d. Kakosa
HANPSHDKEHHOCTD AJIeKTprudeckoro mous, ecinn: U=100B, d=4cm?

33.ITnomanp MIACTHHBI KOHACHCATOpa S, pacCTOsSHHUE MEXAy IutacthuHamu d,

JIUBJIEKTpUYECKass MPOHMUIIAEMOCTh cpenbl €. OmnpenesnuTe 3IEKTPUUYECKYIO

eMKOCTh KOHJIeHcaTopa, eciii: S=20cm?, d=2mm, £€=6.

34.Haiinure crily B3aUMOJICHCTBUS JIBYX TOYEUYHBIX 3apsiOB B BaKyyMe, €CIU
3apsAabl U paccTrosiHue Mexay HuMu paBHbl: 3uKun, -6HKi, 30cm. 3apsasl u
BEKTOP CHJIbI M300pa3uTe Ha CXEMAaTHUYECKOM PHCYHKE.

35.I1loctpoiite nzobpaxeHune mpeaMera B COOMparoIei JTMH3e, HaXOASIIErocs 3a
JBOMHBIM (POKYCOM.

36.Haiigure oOiiee COpOTUBIEHUE IBYX PE3UCTOPOB, CONPOTUBIEHUS KOTOPBIX
COOTBETCTBEHHO paBHbI R1=40M u R,=20M, CO€IMHEHHBIX apaAIIEIbHO.
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37.IlocTporite n3o0paxeHue mpeamMeTa B pacCeMBaroIIeH JIMH3e, HaXOIAIIerocs 3a
JIBOWHBIM (POKYCOM.

38.0npenenute MOYJIb U HaMpaBJICHUE BEKTOPA HAMPSHKEHHOCTH IO TOUYEYHOTO
AIIEKTPUUYECKOTO 3apsjia (| B TOUKe A Ha pacCTOSHUM I OT Hero, eciu (= 41K,
r=20cm.

39.11onoxuTenpHBIN HOH, 00IaAAIONINN 3apsIIOM (], IEPEMECTUIICS B OJTHOPOTHOM
SIEKTPUYECKOM II0JI€ HAIPSIKEHHOCTBIO E BIOJb JIMHUM HANPSHKEHHOCTH Ha

paccrossaue d. Haiinure pabGoTy snekTpuueckoro mois, eciaw: (=5SMkKi,
E=100B/M, d=40cwm.

40.ToueuyHbli 3apsii TMEPEHECHIH M3 JUAJIEKTPUKA MPOHUIAEMOCThIO €=33 B

AUDJICKTPUK IIPOHHUIACMOCTBIO £=82. HaﬁIIHTe, KaKk H BO CKOJBbKO pas

M3MEHUIIACh HANPSHKEHHOCTBD IOJIsI TOUEYHOTO 3apsija.

41.VImerotcs 1Ba KOHJEHCATOPA 3IEKTPOeMKOCTIMU 2MKD u 4Mk®D. Brrancnure
UX OOIIYIO 3JIEKTPOEMKOCTh IIPH MapajuIeIbHOM COCIMHEHUU.

42.0mnpenenuTte, A0 KaKOTO HAIMPSOHKEHUS HYXKHO 3apsSadTh KOHACHCATOP
ANEKTPOEMKOCThIO 4MKD, uTOOBI NIepeaats emy 3apan 160MkKor.

43.VImeroTcs 1Ba KOHJIGHCATOPA AICKTPOEMKOCTIMU 2MKD u 4MK®D. Brrancoure
UX OOIIYIO SJIEKTPOEMKOCTh TP MOCJIEI0BATEILHOM COSAUHEHUH.

44.0OnpenenuTe CUTy JIEKTPUUYECKOTO TOKa B IPOBOJAHUKE, €CJIM 3a Bpemsi 20MuH
yepes ero nonepeyHoe ceueHue nporekaet 3apsaa 00K

45.0mnpenenuTe mIoIa b NONePEeYyHOT0 CEUeHUS aTIOMUHUEBOM MTPOBOJIOKU. Ecnu
ee CONPOTHBJICHHE U JUIMHA COOTBETCTBEHHO paBHbI 0,10M n 8,5MM?2. ¥V nentbHOE
conpotusiienne amoMuans 0,028 Om-Mm2/Mm.

46.9J1C ucrounuka Toka paBHa 1,5B, a BHyTpeHHee conpotuBierue pasHo 0,50m.
Onpenenute cUly TOKa B LIETIH, €CJIH CONPOTUBIICHUE BHEIIHETO YYaCTKa LEMH
paBHoO 0,50M.

47.KakoBO BHYTPEHHEE COMPOTUBICHUE MCTOYHUKA Toka, eciau ero DJIC paBHa
1,2B 1 npu CONMpOTUBIIEHNH BHEIIHETO yyacTka SOM cuia Toka paBHa 0,2A7?

48.Cwuna 3JIeKTpUIECKOTo TOKa B MPSMOJIMHEIHOM MTPOBOAHUKE JJTUHON 1M paBHA
2A. MarautHoe TION€, JIMHUM WHAYKIUA KOTOPOTO MEPIECHANKYISPHBI
IIPOBOJHUKY, JeWCTByeT Ha Hero cwior &8H. Paccumraiite wuHIyKIuro
MarHUTHOTO MOJIS.

49.JIyuy cBera majaeT M3 BO3JyXa Ha MOBEPXHOCTh cTekija. Haitgure yron
MpeJIoMIIeHUS, ecliv yroJi nageHus paseH 30°.ITokazaTens mpeaoMIIeHHS CTEKIa
paBeH 1,5, nokazaTens npenoMiieHus Bo3ayxa paseH 1,003.

50.Kakoe wu300pakeHHMe TIpeaMeTra JaeT Iniockoe 3epkano?  Crenathb
MOSICHUTEIJIbHBIA PUCYHOK

Kpurtepuu oueHKH 3HAHMUA ¥ YMEHUN B paMKaXx 3a4eTa ¢ OLeHKOM.

HpI/I BBICTABJICHUM OLCHKHU IIPEIIOAaBaTCib PYKOBOACTBYCTCA CIICAYIOIIWMMU

KPUTEPUSIMHU:

5 (OT.]'II/I‘IHO) - CTYACHT IIOKa3bIBACT I‘JIY6OKI/I€ OCO3HAaHHBIC 3HAHUA IIO0

OCBEIIAEMOMY BOINPOCY, BJIAJE€ET OCHOBHBIMU MOHATUSIMH, TEPMHUHOJIOTHEH;
OMEepUPYET KOHKPETHHIMM 3HAHUSAMH W YMEHUSMU MO (PU3MKE, OTBET MOJHBIM,
JIOKa3aTeNIbHbIN, YeTKUM, rpaMOTHBIN (BO3MOKHA OJTHA HETOYHOCTb, OMKCKA, KOTOpas
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HE SBJSIETCS CJIEICTBHEM HE3HAHUS WIM HENOHMMaHug Yy4eOHOro Marepuala).
CTyAeHT T1OKa3bIBa€T BBICOKHM YpPOBEHb MPEAMETHBIX, METANpPEeIMETHbIX U
JUYHOCTHBIX PE3yIbTAaTOB OCBOCHHUS YUeOHON AUCIUIUIMHBI.

4 (Xopo1110) - CTYICHT NMOKa3bIBAET TIIyOOKOE U MOJHOE YCBOCHUE COJIepKaHUs
MaTepuaia, yMeHHe MPpaBUIbHO U JI0Ka3aTeIbHO M3JlaraTh MPOTPaMMHBIN MaTepual.
JlomyckaeT OTHAeNbHbIE HE3HAUYUTENIbHbIE HETOYHOCTH B (OpME U CTUJIE OTBETA.
CryneHT uMeeT XOpOIIMi ypOBEHb MPEIMETHBIX, METAMIPEAMETHBIX U JIMYHOCTHBIX
pPE3yIbTAaTOB OCBOSHUS YI€OHOM TUCIIUIUIAHEI.

3 (Y10BJIETBOPUTEJILHO) - CTYJICHT TOHUMAET OCHOBHOE COJIep)KaHHE yIeOHOM
MpOrpaMMbl, YMEET MOKa3bIBaTh MPAKTUYECKOE MPUMEHEHUE MOJYyYCHHBIX 3HAHUU.
Bmecte ¢ Tem pomyckaer OTHEIbHBIE OIMMOKH, HETOYHOCTH B COJCPKAHUH U
opOpMIICHUM OTBETa; OTBET HEJOCTATOYHO IOCJIEAOBATENICH, JOKa3aTeleH U
rpamoTeH. Pe3ynbTaThl OCBOEHUS YU4€OHOM NUCIHUIUIMHBI CTYJCHT MOKA3bIBA€T HE B
MOJIHOM 00BEME.

2 (HeyI0OBJIETBOPUTEJIBHO) - CTYJIEHT HMMEET CYIIECTBEHHBbIE MPOOENbl B
3HAHMSX, JOIMYCKAaeT OIIMOKHU, HE BBIJEISET TIIABHOTO, CYIIECTBEHHOTO B OTBETE.
OTBeT TOBEPXHOCTHBIN, O€3/10Ka3aTeIbHBINA, JOMYCKAIOTCS pPEYEBbIC OIIMOKH.
CTyneHT T1OKa3blBa€T HUBKUM YpPOBEHb NPEAMETHBIX, METANPEAMETHBIX U
JUYHOCTHBIX PE3yIbTAaTOB OCBOCHHUS YU€OHOMN AUCIUILIMHBI.

4.3 OCOBEHHOCTMU PEAJIN3AIIAY YYEFHOU JUCIUILINHBI
«PU3UKA» IJIAA THBAJIMI0B 1 JINL C OTPAHUYEHHBIMHA
BO3MOXHOCTSAMMU 310POBbA

[Ipyu o0O0yyeHuMHM JMII C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU  370POBBS
YUHUTBIBAIOTCS WX HWHAMBUAYaJbHblE McUXopusndyeckue ocoOeHHOoCTH. OOyueHue
WHBAJIMIOB OCYIIECTBIISIETCS TAKXKE B COOTBETCTBUU C MHAUBUAYAJIBHOM MPOrpaMMoi
peabwiMTaluy HHBAIWA (IPU HATTMYKH).

JUist v ¢ HapyUIeHHEM CcllyXa BO3MOXHO TMPEJOCTaBlIEHUE Y4YeOHOU
uH(popManuu B BU3yaldbHOU (popme (KpaTKuil KOHCHEKT JEKUUW; TEKCThl 3aJaHuM,
HaleyaTaHHbIe YBEJTUYECHHBIM MIPU(TOM), Ha ayIAUTOPHBIX 3aHATHUSAX JOIMYCKACTCS
IIPUCYTCTBUE ACCUCTEHTA, a TaKXe CYypAOTIEPEBOTUMKOB "
TU(DITIOCYPIOTIEPEBOTIHKOB.

Texymuii KOHTPOJIb YCIEBAEMOCTH OCYIIECTBISECTCA B MHCbMEHHOH (opme:
OoOydaroluiicss TNUCbMEHHO OTBEYA€T Ha BOIPOCHI, THCbMEHHO BBIMOJIHSIET
npakTuueckue 3amanus. Jloknman (pedepaT) Takke MOXKET OBbITh NPEACTABIECH B
NUCHbMEHHOU (opMe, MPU 3TOM TpeOOBaHUS K COACPKAHHUIO OCTAIOTCS TEMHU K€, a
TpeOOBaHUSI K KAdeCTBY M3JIOXKEHUs Marepuana (MOHATHOCTb, KayeCTBO peuH,
B3aMMOJEHCTBUE C ayJUTOpUE W T. [A.) 3aMEHSIOTCS Ha COOTBETCTBYIOLIME
TpeOOBaHUs, NPEIbSABISIEMbIE K NUCBMEHHBIM padboTaM (KayecTBO O(OpMIICHUS
TEKCTa W CIUCKAa JIMTEpaTypbl, TIPAMOTHOCTb, HAJIMYUE WILIOCTPALIMOHHBIX
MaTepuaoB U T.1.).

[IpoMexyTouHas arrectanus JUIsl ML C HApYLIEHUSMH CIIyXa IPOBOJUTCS B
NUCHbMEHHOU (hopme, MPH 3TOM UCHOJIB3YIOTCS 00lIMe KpuTepuu oueHuBanus. [Ipu

40



HEOOXOJMMOCTH BpeMsl MOATOTOBKM K OTBETY MOXET ObITh yBenuueHo. s aui ¢
HapyLIEHUEM 3pEHUs JOIYCKAaeTCs ayAuallbHOE IpEeAOoCTaBlIeHHE WH(pOpMaluu, a
TaK)K€ MCIIOIb30BAaHUE HA AYAUTOPHBIX 3aHATHUAX 3BYKO3AIMCBHIBAIOIIMX YCTPOMCTB
(mtukropoHOB M T.A.). Jlomyckaercs MpPUCYTCTBUE Ha 3aHATHSAX AaCCUCTEHTA
(ITOMOIIIHUKA), OKa3bIBAIOLIET0 00YUYaIOIUMCS HEOOXOJUMYIO TEXHUYECKYIO IOMOIIIb.
Texymuii KOHTPOJb YCIIEBAEMOCTH OCYILECTBIseTCsT B ycTHOM ¢opme. [lpu
NPOBENCHUH MPOMEXKYTOUHOW aTTECTAlUMW i1 JHUL C HAPYLICHHUEM 3PEHUS
TECTUPOBAHUE MOXKET ObITh 3aMEHEHO Ha YCTHOE co0eceI0BaHKEe MO BOIIPOCAM.

JUtst i1 ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMHU 3/10POBbSI, UMEIOIINX HAPYIIEHUS
OMOPHO-JBUTATEIBHOIO alapara, Ha AayJUTOPHBIX 3aHATHSAX, a TaKXke IpH
IPOBENCHUH TMPOLEAYP TEKYIIEr0 KOHTPOJISI YCIEBAEMOCTH W IPOMEKYTOUYHOMN
aTTeCTallMM MOTYT OBITh MPEIOCTaBICHbl HEOOXOJMMBIE TEXHUYECKUE CPEACTBA
(mepcoHanbHBIA KOMIIBIOTEP, HOYTOYK WM JPYrod TajpKeT); JOIyCKaeTcs
OPUCYTCTBHE  aCCUCTEHTa  (ACCHUCTEHTOB),  OKa3bIBAIOLIEr0  OOYyYaroLIUMCS
HEOOXOJUMYI0 TEXHUYECKYIO MOMOIIb (3aHATH pabodyee MECTO, MEePEeABUTATHCA 10
ayJIUTOPHUH, IPOYUTATh 3a/1aHne, OPOPMUTH OTBET, OOLIATHCS C MPENOJaBATEIIEM.
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