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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
coorBetctBUH ¢ DPI'OC CIIO mno cnemmampHoctu 36.02.03 3oomexnus,
peanusyemoii Ha 6a3e OCHOBHOTO 00mIero oopazoBanus. Jlucrumimnaa « Du3nkay m3ydaercs
Ha mepBoM Kypce B 1 u 2 cemectpe. [Iporpamma paspaboTana Ha OCHOBaHWH TpeOOBAHHIA
®I'OC cpennero obmero o0pazoBaHus € y4eToM Mpo(eCCHOHATBHON HANpaBIEHHOCTH
TMOJTy4aeMOH CTIeIIHAIbHOCTH.

[Tpu ocBoenun cneruanbHoctu 36.02.03 300mexnus duszuka usydaercs B
o0beme 78 yacos.

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

- 001IIe#t CHCTEMBI 3HAHWI: aKTyaJTbHBIC TPUMEPHI UCTIOIh30BaHMS (PU3UICCKUX
UJIel U METOJIOB B IPO(PECCUOHAILHOM 1€ TEBHOCTH;

- TPaAKTHYECKOTO WCIOIBb30BaHUS TPUOOPETCHHBIX 3HAHUA M yMCHUI:
VHIVMBUAYAIbHOIO Y4YeOHOrO OIbiTa B TOCTPOCHUHM  (PU3MYECKHX MOJETEH,
BBITIOJTHEHUH MCCIIEIOBATENIHCKUX U TIPOEKTHBIX paboT.

Pabouas mporpamMma yueOHON JUCHUIUIMHBI MOXET OBITh MCIIOJIb30BaHA MPU
MOATOTOBKE 300TEXHUKA.

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

Conep:xxanne  mnporpamMmbl  001Ie00pa30BaTEIbHOM  JUCHUIJIMHBI
@u3nka HANPABJIEHO HA IOCTHKEHHE CJIeYIOIIHUX Lesei:

* ¢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 METOJIaMM HAYYHOTO [IO3HAHUA TMPUPOJIBI,
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/JaYd Pa3HBIX ypPOBHEH
CIIOHOCTH;

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

WMCTOYHUKOB HH(POPMAIIMHA U COBPEMECHHBIX HH(POPMAIIMOHHBIX TEXHOJOTHIA;
yMeHui  GopMyIuMpoBaTh U OOOCHOBBIBaTH COOCTBEHHYIO TMO3UILUIO  TIO
OTHOUIIEHUIO K Pu3nyeckoi nHpopMaIuy, MoJydyaeMor U3 pa3HbIX HCTOYHUKOB;

* 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 YCTPOUCTB, oOecrieueHus: 0€30MacHOCTH MPOU3BOCTBA
Y OXpaHbl IPUPO/IbI;

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

e puoOpeTeHue OoMnblTa MO3HAHWA U CaMOIO3HAHWSA, YMEHUU CTaBUTh
3aJlayy ¥ pelaTh NpodseMsbl ¢ y4€ToM NpodhecCHOHaIbHON HANPaBIEHHOCTH;

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 IMO3ULIUU, COTPYAHUYECTBA, IPUHATUS PELICHUN B CTaHAAPTHOU
U HECTaHJApTHOM CHUTyalUsAX, MPOCKTHUPOBAHUS, TMPOBENCHUS (UINIECKUX
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.

* CMBICI NOHATHUNA: (QU3NYECKOE SBJICHHME, TUIOTE3a, 3aKOH, TEOpHs,
BELIECTBO, B3aMMOJCHCTBHE, AJIEKTPOMArHUTHOE II0JIe, BOJIHA, (OTOH, aToM,
aTOMHOE S1IpO, MOHU3UPYIOIINE U3ITYyYEHUS;

* CMbICI (DU3MYECKUX BEJIMYMH: CKOPOCTh, YCKOpDEHHME, Macca, CHJIa,
UMIYJbC, paboTa, MEXaHMYECKas HHEPIusi, BHYTPEHHSS SHEPrus, aOCOIIOTHAs
TEMIIEpaTypa, CpelHsAs KUHETHMYECKas SHEPrusl 4YacTHIl BEIECTBA, KOJIMYECTBO
TEIUTIOTHI, JIEMEHTAPHBIN dJIEKTPUUECKUI 3apsiz;

* CMbICI (U3HYECKMX 33aKOHOB KIJACCUYECKOM MEXaHUKH, BCEMHPHOTO
TATOTEHUs, COXPAHEHUS OHEPrUH, UMIYJIbCa U DIJIEKTPUYECKOrO 3apsna,
TEPMOJIUHAMUKH, JIEKTPOMArHUTHOW HHIYKUIUHU, (POTOIPEKTa;

* 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 TUTOTE3bI U CTPOUTH MOJIEIIH;

*IIPUMEHSTh TIOJyYCHHbIE 3HaHUS 10 (Qu3uke 11  OOBSICHEHHS
pa3HOOOpa3HBIX (PU3UUYCCKHUX SBICHUN U CBOMCTB BEILICCTBR;

* MPAKTHYECKH UCTIOIB30BaTh (PU3NUECKHE 3HAHUS;

* OIICHUBATH IOCTOBEPHOCTh €CTECTBEHHO-HAYYHON MH(POPMAIIHH;

*HCTIONIb30BATh MPUOOPETEHHBIC 3HAHWS W YMEHHS JUIsl  PEIICHUS
NPaKTUYECKUX 3aJad TOBCEAHEBHOM JKM3HU, o0ecreyeHus: Oe30MacHOCTH
COOCTBEHHOW I KHW3HH, PAIMOHAILHOTO TMPHPOAOIONB30BAHUS W OXPaHbI
OKPY’KarOIIEH CPEBI;

* OIUCHIBATH U OOBICHATH (DU3UUCCKUE SBIICHHUSI M CBOMCTBA TEN: CBOMCTBA
ra3oB, OKHAKOCTEM U  TBEPABIX TeJl, DJIEKTPOMArHUTHYIO  HHIYKIIHIO,
pacnpocTpaHEHHE dSJICKTPOMArHWTHBIX BOJH, BOJIHOBBIE CBOWCTBA CBETA,
U3ITyYCHHUE U TIOTJIONICHHE CBeTa aTOMOM, (HoTod(PdeKT;

* OTJIMYATh TUTIOTE3bI OT HAYYHBIX TEOPHIA;

* IeJIaTh BBIBOJIBI HA OCHOBE DKCIIEPUMEHTAIIbHBIX JTAHHBIX;

* MPUBOJUTH MIPUMEPHI, TTOKA3BIBAIOIIHE, YTO: HAOIIOMACHUS M DKCIIEPUMEHT
SIBIISIIOTCS OCHOBOW JJIsI BBIIBHDKEHUS THUIIOTE3 U TEOPUH, MO3BOJISIFOT MPOBEPUTH
UCTUHHOCTh TEOPETHUYECKUX BBIBOJIOB; (DM3MUECKas TEOpUS TAET BO3MOXKHOCTH
OOBSICHATH M3BECTHBIE SBJIICHHUS TIPUPOJIBI M HaydHbIE (DAKThI, MPEACKA3bIBATH CIIIe
HEU3BECTHBIC SBIICHUS;

* IPUBOJIUTH IPUMEPHI IPAKTHUECKOTO UCTIOIB30BAHUS PU3NICCKUX 3HAHUM:
3aKOHOB MEXAaHWKH, TEPMOJAMHAMUKH U DJIJIEKTPOJWHAMUKA B JHEPIEeTHKE;



pPa3IMYHBIX BHJOB DJJICKTPOMArHUTHBIX W3JIy4YEHUH [JIs Pa3BUTUA paau0 U
TEJIEeKOMMYHUKALIMK, KBAaHTOBOM (HU3MKA B CO3JaHUU SAJICPHON DSHEPTeTUKH,
JIa3€pOB;

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

* TMPHUMEHSTH MMOJYYCHHbIC 3HAHUS JIJIS pelieHus PU3NYecKuX 3a/1ad;

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

* U3MEpATh psiA  (PU3NYECKUX BEIUYHMH, TMPEACTaBISAS  Pe3yJIbTaThl
MU3MEPEHUN C YYETOM MX MOTPEMIHOCTEM.

1.2.2. Ilnanupyemblie pe3yJbTAaThbl OCBOCHHS 001Ie00pa3oBaTeIbHOM
aucUIIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Oco0oe 3HaueHHEe TUCUUILIMHA UMeET ITpU GopMHupoBaHuU U pazBuTur OK
u IIK. Tlpu wuzydyenun gucuuiuinabl «Du3uka» y CTyIeHTOB (QOPMUPYIOTCSH
CIEAYIOIIME KOMITETCHIIMH

Kona HaunmenoBaHue pe3ybraTa 00yuyeHUs

Boibupars  cmocoObl  pemieHuss — 3amad  mpodeccuoHambHON
NEATEIbHOCTH PUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM

OK 01.

Hcnons30BaTh  COBpEMEHHBIE  CpPEICTBAa IIOMCKA, aHauu3a W
OK 02. | uaTtepnperanuu HHPOPMAIMH, U UHPOPMAIIMOHHBIE TEXHOJIOTHH IS
BBINIOJIHEHHUSI 33724 MPOPECCHOHAIBHOM JAESITEIbHOCTH.

[InanupoBaTh W peaNM30BBIBATH COOCTBEHHOE MPOQPECCHOHAIBLHOE U
JUYHOCTHOE pa3BUTHE, NPEANPUHUMATEIBCKYIO JEATEIHHOCTh B

OK 03. . .
npodeccuoHanbHON cdepe, HCIoJIb30BaTh 3HAHHMS 110 (HUHAHCOBOM
IPAMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYyaITUsX.

OK 04 D¢ heKTHBHO B3aWMOJICHCTBOBATh W paboTaTh B KOJJICKTHBE U

KOMaHJIe.

OcCyIecTBIATh YCTHYIO W THCHbMEHHYIO KOMMYHHUKAIMIO Ha
OK 05. | rocynapctBeHHOM si3bike  Poccuiickoii  @epepanuu ¢ y4eToM
0CcO0EHHOCTEH COIMATBHOTO M KYJIBTYPHOTO KOHTEKCTA.

CopelicTBOBaThH COXPaHEHUIO OKpyKaroen cpenpl,
pecypcocOepeKeHn0, MPUMEHATh 3HAHMS 00 HM3MEHEHUU KJIMMaTa,

OK 07. .
MPUHITUIIBEI OEPEKITUBOTO MPOU3BOJICTBA, YPHEKTUBHO ACHCTBOBAThH B
YPE3BbIYANHBIX CUTYaIIHSIX.

K 2.1 Pa3pabaTbiBaTh POM3BOJCTBEHHBIE 33/IaHHS U TEXHOJIOTHUECKUE TpaduKy,

B TOM YHCJIE, C IPUMEHEHUEM ITH(DPOBBIX TEXHOJIOTHIA.




Kon
M HAaUMEeHOBaHHe
¢dopmupyembIx
KOMIIeTeHII Ui

HJIaHl/IpyeMble pe3yJabTaThbl 0CBOCHUSA NMPOIrPaMMbI IO JTUCIHUILIIMHE

O6mue!

JMCHHILIHHAPHbIE?

OK 01. Beibupatp
CIIOCOOBI pelICHUs 33124
npodeccHoHATEHOM
JeSTEITbHOCTH
PUMEHHUTEIBHO

K Pa3JInYHbIM
KOHTEKCTaM

JIn4HOCTHBIE pe3yNbTaThl JOJDKHBI OTPaKaTh B 4YacTH
TPYZIOBOI'O BOCIIUTAHMUS:
- TOTOBHOCTb K TPYyAY, OCO3HaHUE LIEHHOCTU MacTepCTBa,

TPYZIOJIO0HE;

- TOTOBHOCTh K aKTHBHOU JIeSITeILHOCTH
TEXHOJIOTHYCCKOM

n COLIMAJIbHOM HaIpaBJICHHOCTH, CIIOCOOHOCTD
WHHUIMUPOBATh,  IUIAHUPOBAaTH M CaAMOCTOSITEJIBLHO

BBITIOJHSATH TaKYIO JIEATEIbHOCTH;
- HHTEpEC K pa3audHbiM cdepam mnpodeccruoHaTbHON
NESITEIbHOCTH,

- TOTOBHOCTb U CHOCOOHOCT, K  00pa3oBaHHIO
¥ caM0O0Opa30BaHUIO HAa MPOTSHKEHUU BCEH JKU3HHU;
MeTtanpeameTHbIe pe3yabTaThl TOJKHBI OTPaXaTh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
MO3HABATEIILHBIMU JIEHCTBUSMU:

a) 0a30BBIC TOTUYECKHUE ICUCTBUS:

CaMOCTOSITENNbHO (OPMYITUPOBATh U  aKTyaJU3UPOBATH
npobiemy, paccmaTpuBath ee BCECTOPOHHE;
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHMUS

JUIsL  cpaBHEHHs, Kiaccuukamuu U 0000IIeHus;
ONpEACIATh LN ACSITEIbHOCTH, 3aJaBaTh MapaMeTphl U
KpUTEpUU

UX  JIOCTM)KEHHS;  BBIABIATH  3aKOHOMEPHOCTH U
MIPOTUBOPEUHS

B PacCMaTpPUBAEMBIX SIBICHHUSIX
0) 0a30BBIC UCCIIETOBATEIIBCKUE JICHCTBUS:

I[IP6 1. CdopmupoBaHHOCTh MPEACTABICHUNA O POJIH
1 MecTe (PU3UKU M aCTPOHOMHMH B COBPEMEHHOW Hay4YHOMH
KapTHHE MHUpa, O CHCTeMooOpasyrouieil poiau (Qusuku
B Pa3BUTUU €CTECTBEHHBIX HAayK, TEXHUKH U COBPEMEHHBIX

TEXHOJOTHI, O BKIAAE€ POCCUUCKHX U 3apyOeKHBIX
YYCHBIX-(QU3UKOB B  pa3BUTHEC HAyKW; IMOHUMAHHE
(dbuzndeckoi CYIIHOCTHU HaO0II0JaeEMBIX SIBIICHUH

MHUKPOMHpA, MaKpOMHpa U METraMHpa; NOHMMaHUE POJIU
aCTPOHOMHUHU B IPAKTUYECKOU IESITEIBHOCTH YEJIOBEKA U
JAIbHEHIIEM HAYYHO-TEXHHYECKOM  Pa3BUTUH, POJIH
¢u3uku B GOpMHUPOBAHUM KPYro3opa U (pyHKIHOHAIBHOM
IPaMOTHOCTH 4YEJIOBEKA JUI1 PELICHUS IPaKTUYECKUX
3az1ay;

IIP6 2. CdopMHpPOBaHHOCTb YMEHUH pacro3HaBaTh
¢usznueckue  sABIAEHMS ~ (IpoLecchl) U OOBACHATH
UX Ha OCHOBE W3YyYEHHBIX 3aKOHOB, DPABHOMEPHOE
U  PAaBHOYCKOPEHHOE  MNPAMOJMHEHHOE  JIBH)KCHHE,
CBOOOJHOE TaJeHHE TeJl, JBHXEHHE IO OKPY>KHOCTH,
UHEepLUs,  B3aUMOJACHCTBHE  TeJ,  KOJIEOATENbHOE
JIBIDKEHUE, PE30HAaHC, BOJIHOBOE JBIDKeHHE; auddysus,
OpOYHOBCKOE JIBJKEHUE, CTPOCHUE KUAKOCTEN U TBEPJIBIX
TeJ, W3MEHeHHe o0beMa Tel NpU  HarpeBaHUH
(oxJaxJeHUH), TEIJIOBOE DPABHOBECHE, MHCIIApEHUeE,
KOHJICHCALlMsl, IUIAaBJICHUE, KPUCTAJUIM3aLUs, KUIICHUE,
BJIAXXHOCTh BO3/yXa, CBS3b CpEIHEH KHHETHYECKOU
SHEPrUM TEIJIOBOTO JBIXKEHUS MOJIEKYN C aOCOIIOTHOM
TEMIIEpAaTypOM, IOBBIIICHHE JABJICHMS Ta3a IpU  €ro

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

2 JlucuMIIMHAPHBIE PE3YJILTaThl COPMYIHPOBAHBEI U IIPOHYMEPOBAHBI B COOTBETCTBUH C TPEOOBAHMAMH K ITPEAMETHBIM pe3ysbraraM 0a3osoro yposHs (ITPG) ®I'OC

COO (ITpukaz MunoOpnayku Poccun ot 17.05.2012 Ne 413 (pemakuus ot 27.12.2023 r.).
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- BIQJETh HaBbIKAaMHU Y4YCOHO-HCCIICIOBATEIBLCKON U
MPOSKTHON  JESATENIbHOCTH, HAaBBIKAMH  pa3pelieHus
npo0Jem;

- BBUIBIATH  NPUYMHHO-CIICACTBEHHBIC  CBSI3U U
aKTyaJIM3MpOBaTh 3aJady, BBUIBHIaTh THIIOTE3Y €¢
pellleHus], HaXOJIUTh AapPTryMEHTHI I JIOKa3aTeIbCTBA
CBOMX YTBEPXJICHHMU, 3aJaBaTh IMapaMETPbl U KPUTCPHU
peleHus;

- aQHAJIM3WPOBATh IOJIYYCHHBIC B XOJC PCLICHUS 3aJa4uu
pe3yNbTATHI, KPUTUYECKU OICHUBATh MX JIOCTOBEPHOCTH,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCJIOBUSX;

- yMeTh TICPEHOCHTHh 3HaHWS B I[I03HABATEIBHYIO U
NPAaKTUYECKYIO YaCTH KU3HEICATEIIbHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIIBUTATh HOBBIC HJCH, TNpEJiaraTh OPUTHHAIHHBIC
MOJIXOJIbI U PEIICHUS;

- MPOSIBIIATh  CIIOCOOHOCTh WX HCIOJB30BaHUS B
MO3HABATENILHON U COIMAIbHOM MPaKTUKE

HarpeBaHuu
B 3aKpBITOM COCyJe, CBSI3b MEXAy NapameTpaMmu
COCTOSIHMSI Ta3a B H30MpoOIeccax; dJIeKTpU3alus Tell,
B3aUMOJICICTBUE 3aps/I0OB, HArpeBaHUE IPOBOJHUKA C
TOKOM, B3aHMOJICHICTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAs
WHJIyKLHSI, TEACTBUE MAarHUTHOTO TOJII HA IPOBOJHUK C
TOKOM

W JIBWKYIIMWACS 3apsiji, DJIEKTPOMAarHUTHBIC KOJCOAHHUS
U BOJHBI, MPSMOJMHEIHOE pPacHpOCTpaHEHUE CBETa,
OTpaKeHHE, TpeNoMIIeHHe, UHTEepPepeHIHs, AUDPAKIH
u MOJIIPU3AIHUS CBeTa, JTucrepcus CBeTa;
dotoanekTpuyeckuii  3QQeKT, CBETOBOE  JaBJICHHEC,
BO3HUKHOBEHHUE IMHEHYATOro CHEKTpa aToMa BOJOPOJa,
€CTECTBEHHAsI U UCKYCCTBEHHAsl PaJIHOAKTUBHOCTE;

[IP6 3. BnangeHue OCHOBOMOJIATAlOMUMH (DU3NICCKUMHU
MNOHATUSMU W BEJIMYUHAMH,  XapaKTEPU3YIOIIUMHU
¢u3nueckre mpouecchl (CBA3AHHBIMU C MEXaHMYECKUM

JABHKCHHUEM, BSaHMOILGfICTBHeM TCJI, MCEXAaHUYCCKUMH
KOJICOAHUSIMH u BOJIHaAMH, ATOMHO-MOJICKYJIAPHBIM
CTPOCHUCM BCIICCTBA, TCIIJIOBBIMA InponeccaMu,

JJIEKTPUYECKUM M MAarHUTHBIM TOJISIMHU, JJIEKTPUUYECKUM
TOKOM, AJICKTPOMATrHUTHBIMU KOJEOAHUSIMU U BOJHAMU;
ONTUYECKUMH SBJICHUSMH; KBAaHTOBBIMH SIBIICHUSIMH,
CTPOCHHMEM aTOMa M aTOMHOTO s/Ipa, PaAMOAKTUBHOCTHIO);
BJIAJICHUE  OCHOBONOJIATAIOLIMMHU  aCTPOHOMHUYECKUMU
MOHSTUSIMH, TTO3BOJIAIOIIMMH XapaKTEPU30BaTh MPOLIECCHI,
IIPOMCXOMSIIME HA 3BE3/1aX, B 3BE3JHBIX CHUCTEMaX,
B MEXTaJaKTHUYECKOW cpefie; NBIKEHHE HEOECHBIX Tel,
ABOJIIOLMIO 3Be311 U BeelneHHoid;

I[IP6 4. Bragenue 3aKOHOMEPHOCTSIMH, 3aKOHAMH
u TeopusMHu (3akoH BcemupHoro Tsarorenus, [, 11 u III
3akOHbl HBIOTOHA, 3aKOH COXpaHEHHS MEXAHUYECKOU
SDHEpPrUMH, 3aKOH COXPAaHECHUS UMILYJbCA, IPUHLIMI
Cynepro3uIuu CHII, MPUHIIAI PaBHOMPABHOCTH
WHEPLHUATBHBIX CHUCTEM OTCYETA; MOJIEKYJISIPHO-
KHHETHUYECKYI0O TEOPUI0 CTPOEHHUSI BEHIECTBA, Ta30BbIC
3aKOHBI, TIEPBBIM  3aKOH TEPMOJAMHAMHKH;  3aKOH
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COXpaHEHHUs DJJICKTPUUECKOro 3apsnma, 3akoH KyioHa,
3akoH Oma aJis y4yacTka 1enu, 3akoH Oma Jjisi MOJHOU
3JIEKTpUYECKOM 1enu, 3akoH JDkoyns - JleHua, 3akoH
JJEKTPOMAarHUTHOW  MHAYKIIMH, 3aKOH  COXpPaHEHUS
SHEPTHH, 3aKOH MNPSIMOJUHEHHOTO PpaclpoOCTpaHEHUS
CBETa, 3aKOH OTPAXKEHHUS CBETa, 3aKOH MPEIIOMIICHUS
CBETA; 3aKOH COXPAHCHHWS JHEPrUHU, 3aKOH COXpaHCHUS
HMMITYJIbCA, 3aKOH COXPAaHEHMs SJIEKTPUUYECKOIro 3apsija,
3aKOH COXpaHEHHWs MacCOBOTO 4YHCIA, MOCTyJaThl bopa,
3aKOH PaIOAKTUBHOTO pacrniana); YBEpPEHHOE
HCITOJIb30BAaHNE 3aKOHOB M 3aKOHOMEPHOCTEH MPH aHAIH3e
(U3HYECKUX SIBJICHUW U TPOIIECCOB;

[IP6 6. BnameHue OCHOBHBIMH METOJAMHU HAYYHOTO
MO3HAHUSI, UCIOJIb3yeMbIMU B  (U3UKE: TPOBOJIUTH
NpsMbIC U KOCBEHHBIE M3MEpeHUs (HU3UYCCKUX BEIIUYHH,
BBIOMpAsT ONTUMAIBHBIN CIIOCOO M3MEPEHUSI M UCIONb3YS
W3BECTHBIC METOJIbI OIICHKH IOTPEIIHOCTEH W3MEpEHUH,
IPOBOJMTH WCCIEAOBAaHUE 3aBUCUMOCTEH (H3MIEeCKUX
BEJIIMYUH

C WCHOJIb30BAaHUEM TIPSAMBIX HU3MEPEHHH, OOBICHATH
MONyUYeHHBIE  pPEe3yibTaThl, HCHOIB3YyS  (hU3HUECKUe
TEOpUH, 3aKOHbI U TIOHSATHS, U JIeNaTh BBIBOJBI;
coOiroAaTh mpaBuia 6€30MacHOTo TpyAa MpU MPOBEICHUN
HCCIIeJOBaHMI

B paMKax yd4eOHOro OJKCIepUMEHTa M  y4eOHO-
HCCICIOBATCILCKON JEITCILHOCTH C  MCIIOJIb30BaHUEM
U(GPOBBIX U3MEPUTENBHBIX YCTPOICTB U TaOOPATOPHOTO
obopynoBaHus;  CPOPMUPOBAHHOCTH  MPEICTABICHUN
0 METO/JaX TMOJYYEHUs] HAyYHBIX aCTPOHOMUUYECKHX
3HAaHUMH;

I1P6 7. ChopMHpPOBAHHOCTh YMEHHsI peliaTh pacyeTHbIC
3a/1aud ¢ SIBHO 3aJIaHHOM  (M3MYECKON  MOJENBIO,
UCTIONB3Ysl (pU3UYecKre 3aKOHBI U MPUHIIUIIBI; HA OCHOBE
aHaJM3a YCIOBUS 3aJa4H BEIOMPATh (PU3NUECKYIO MOJIEIb,
BBICNSATh  (DM3MUECKHE  BETUYMHBI W (OPMYIIBI,
He00XOINMBIE

JUIsL €€ pEeIICHMs, MPOBOJUTH pAcCyeThl M OILEHUBATH
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pEIbHOCTh ~ TOJYYEHHOTO  3HaueHust  (uznueckoit
BEJIMYUHBI; peniaTh KaueCTBEHHBIC 3aJlay, BBICTpauBas
JIOTHYECKH HENPOTHUBOPEUYHMBYIO LEMOUYKY PpaCCyKICHHIMA
C Omopoil Ha W3Yy4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU
U GU3NYECKUE SIBICHUS

OK 02. Mcnonp3oBaTh
COBpEMEHHBIC CPE/ICTBA
MOKCKa, aHaIn3a

Y MHTEPIIpEeTaluN
nHpopmanuu

1 nH(pOpMaIMOHHBIE
TEXHOJIOTUHU

JUTSL BRITIOJTHEHUS 33724
npodeccnoHanbHOM
JeSTeIILHOCTH

JINYHOCTHBIE pPE3YJBTAaThl JIOJDKHBI OTpakaTb B YacTH
HNCHHOCTH HAYYHOI'O ITO3HAHMA:

- c(OpPMUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKd W OOIIECTBEHHON NpPAaKTHKH, OCHOBAHHOIO Ha
JMaiore KyJbTyp, CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO
MecTa

B IIOJIUKYJIBTYPHOM MHUDE;

- COBEpIICHCTBOBAHWE S3BIKOBOW W  YHTATEIbCKOM
KYJIbTYPBI KaK CPEACTBA B3aUMOJICUCTBUSA MEKY JIFOJIbMU
¥ TTIO3HAHUS MUPA;

MeranpeameTHble pe3yabTaThl JOJKHBI OTPaXKaTh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
MIO3HABATEJbHBIMU ACHCTBUSIMMU:

B) paboTa ¢ uHpopmauei:

- BJAJeTh HaBbIKAMM IIOJIyuYeHUs MHGOpMAlMU U3
HCTOYHHUKOB pas3HbIX THUTIOB, CaMOCTOSITEITHHO
OCYILECTBIIATh TIOUCK, AaHajM3, CHUCTEeMaTH3alUI0 MU
MHTEpIIpeTalni0 HHPOPMaLMK Pa3INYHbIX BUIOB U (HOpM
IpEeCTaBICHHUS;

- WCTIOJIH30BATh cpezncTBa UH(POPMAIMOHHBIX
U KOMMYHUKALIMOHHBIX  TEXHOJOTUH B  pelICHUH
KOTHUTUBHBIX, KOMMYHHKATHUBHBIX W OpTraHU3allMOHHBIX
3aja4 ¢ coOJII0IeHNEeM TpeOOBaHUI SPrOHOMUKH, TEXHUKH
0€30IaCHOCTH, TUTUEHBI, PeCypcocOepekeHus], TIPABOBBIX
M OITMYECKMX  HOPM, HOPM  HH(POPMALUOHHOM
0e30MacHOCTH

[IP6 5. VYmMmeHue yuMTHIBaTH TPAHUIBI MPUMEHEHUS
M3YYCHHBIX (DU3MUECKUX MOJENei: MaTepualbHas TOYKa,
MHEpLUalIbHas CUCTEMA OTCYETA, MACAIbHBIN ra3; MOJAEIN
CTPOEHUS Ta30B, XKUJIKOCTEH M TBEPIBIX TEJ, TOUCUHBIN
JJEKTPUYECKUN  3apsii,  sAlepHas  MOJENIb  aToMa,
HYKJIOHHAasT MOJENb aTOMHOTO spa TNpH pPEUICHUU
(bu3nuecKkux 3a1ay;

[MP6 9. CdopmupoBaHHOCTE COOCTBEHHOW TO3HIIHH
M0 OTHOILIEHUIO K (pu3ndeckoit nHbopMaIuu, moxydaeMon
U3 Pa3HbIX UICTOYHUKOB, YMEHHI HCIIOIB30BaTh U(POBHIC

TEXHOJIOTUH UL IIOKCKa, CTPYKTYpUPOBAHUS,
UHTEPIpETallid W TPEACTABICHUS Y4eOHOW M Hay4dHO-
HOIYJIAPHON UHPOpPMaLNY; pa3BuUTHE YMEHHU

KPUTUYECKOI0 aHajIM3a MojyyaeMoil nadopMaiu

OK 03. IlnanupoBatb

Y peaJIn30BbIBAThH
COOCTBEHHOE
npo¢eCCHOHAIBHOE

U JINYHOCTHOE Pa3BUTHE,

JIm4HOCTHBIE pe3ynbTaThl JOJDKHBI OTpPa)kaTh B YacTH
JyXOBHO-HPABCTBEHHOI'O BOCIIMTAHHUS:

- CHOCOOHOCTh OLEHMBATh CHUTYAallMI0 U HNpPUHUMATH
OCO3HAHHBIE pEUICHUs, OPUEHTUPYSICh HAa MOpPAJIbHO-
HPABCTBEHHbIE HOPMBI

I[IP6 9. CdopmMupoBaHHOCTH COOCTBEHHOW IMO3UIIMH
M0 OTHOIIEHUIO K Pru3udeckoit nH(pOpMaIIUU, TOTy4aeMOn
W3 pa3HbIX UCTOYHUKOB, YMEHUH UCTIOIB30BaTh IHU(PPOBLIC
TEXHOJIOTHH TUTst TIONCKaA, CTPYKTYpUPOBAHUS,
WHTEPIpPETAllMd M TPEACTABICHUs Y4eOHOW M Hay4HO-
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PEINPUHIMATEIbCKYIO
JEATEIILHOCTD

B IPOeCCHOHATBHOM
cdepe, UCIOIB30BaTh
3HaHUS 110 PABOBOM

1 GUHAHCOBOM
IPaMOTHOCTH

B Pa3JIMYHBIX
KU3HCHHBIX CHTYaIUsAX

W IICHHOCTH,

-OCO3HAHUEC JIMYHOI'0 BKJIAJ B IMOCTPOCHUC yCTOfI‘-IPIBOI‘O
Oynyero;

MeranpeameTHele pe3yabTaThl JOJKHBI OTPaXKaTh:

OBnageHue YHUBEPCATbHBIMU peryJISITUBHBIMHU
JCUCTBUSIMU:

a) caMOOpTaHM3aIlUs:

- CaMOCTOATENIbHO  OCYIIECTBISATh  IMO3HABATEIIbHYIO
NEATeIbHOCTh,  BBIABJISITH  MPOOJIEMBI, CTaBUTh H

dbopMyIIMpoBaTh COOCTBEHHBIE 3a7]a4i B 00pa30BaTeIbHON
JESITEIIbHOCTH

Y KU3HEHHBIX CUTYaIIMIX;

- CaMOCTOSITENTbHO COCTAaBIISTh IJIaH PELIECHUs! MPOOIEeMbI
C YYeTOM HMEIOUIUXCS  pPecypcoB, COOCTBEHHBIX
BO3MOKHOCTEU U MPEANOYTCHUM;

0) CaMOKOHTPOJIb!

UCIIOJIb30BaTh MPHEMbI pepiieKCUU ISl OLIEHKU CUTYAallHH,
BBIOOpA BEPHOTO PEILICHHUS;

- YMETh OLEHHWBAaThb PUCKU U CBOEBPEMEHHO NPUHHMATh
pelIeHus 10 UX CHIYKEHHUIO

MOMYJIAPHOMN UH(pOpMaLuy; pa3BUTHE
KPUTHUYECKOT'O aHaJIN3a MoJIy4aeMoil HHPOpMaIuu

YMEHUH

OK 04. D¢ddexTuBHO
B3aUMOJICIICTBOBATh
u paboTathb
B KOJIJICKTHBE
U KOMaH/Ie

JIuyHOCTHBIE pE3yNbTATHl JOJKHBI OTpPa)kaTh B YACTH
[IEHHOCTH HAyYHOTO MTO3HAHUS:

-OBJIa/ICBaHME HAaBBIKAMH Y4eOHO-HMCCIIEeI0BATENbCKOM,
MPOEKTHOW U COLIMAIbHOM AEATEIbHOCTH;
MeranpeamMeTHbIe pe3yabTaThl JOJKHBI OTPAXKaTh:
OBnajneHne  yHUBEpPCATbHBIMH  KOMMYHHMKATHBHBIMU
JEUCTBUSIMU:

0) cOBMECTHasI 1€ TEIbHOCTD:

- MOHUMATh M HCIOJIB30BATH MPEUMYIIECTBA KOMaHIHOMN
Y MHIUBUIyaJIbHOM paboThI;

- BBIOMpPATh TEMATHKy U METOJbI COBMECTHBIX JIEHCTBUI
C y4eToM OOIIUX HMHTEPECOB M BO3MOMKHOCTEH KaKIIOTO
YyJIeHa KOJIJIEKTHBA;

-  TpUHUMATh  IEeJd  COBMECTHOW  JIESITEIIbHOCTH,
OpraHU30BBIBaTh W KOOPAMHUPOBATH JACHCTBUS MO €€
JIOCTHKEHUIO: COCTABIIATh IUIaH ACHCTBHM, paclpenesiTh
PO  C yYeTOM MHEHHMH YYaCTHUKOB, OOCYXKIATh

IIP6 10. OsnageHue yMmeHHsAMH palOoTaTh B Tpymie

C  BBIIOJIHEHUEM  Ppa3JIMYHBIX  COLMAIBHBIX  POJIEH,
IUTaHUPOBATh paboty IpyMIIbI, panroHaIbHO
pacnpenenarb — JeATeNbHOCTh B HECTaHJAapTHBIX

CUTyaluax, aJACKBATHO ONCHUBATH BKJIaJA KaXJAOr'o U3
Y4aCTHHUKOB TpyHIibl
B pCHICHUC paCCManHBaeMOﬁ HpO6JIeMLI

13




pe3yJIbTaThl COBMECTHOM pabOThI;

-OLIEHMBaTh KAauecTBO CBOEr0 BKJIaJa U  KaXJI0ro
yYaCTHMKA KOMaHIbl B  OOmMH  pe3yibTaT  IIo
pa3pabOTaHHBIM KPUTEPUSIM;

OBnagenue YHHUBEPCAIbHBIMU peryJIssTUBHBIMU
JICUCTBUSIMU:

T') MPUHSATHE C€0s U PYTUX JIFOJICH:
- MPUHUMATh MOTHUBBI U apPTyMEHTHI JPYTUX JIOACH MpHU
aHaJIN3e Pe3yJIbTATOB JICATEIILHOCTH

OK 05. OcyuiecTBasiTh
YCTHYIO U TUCbMEHHYIO
KOMMYHHKAIMIO HA
TrOCYJJapCTBEHHOM SI3BIKE
Poccuiickoit deneparuu
C YYE€TOM 0COOEHHOCTEH
COILIMAJILHOTO B
KYJbTYPHOT'O KOHTEKCTA

JIndHOCTHBIE pe3yNbTaThl JODKHBI OTpakKaTh B YacTd
ACTETHYECKOI0 BOCITUTAHHUS:

- OCTETUYECKOE OTHOIIECHUE K MHpPY, BKIIOYas ICTETUKY
ObITa, HAYYHOTO W TEXHUYECKOTO TBOPUYECTBA, CIIOPTA,
TpyAa

1 OOIIECTBEHHBIX OTHOIICHHUIH;

B 00JIaCTH MaTPUOTHYECKOTO BOCITUTAHUS TIPOSIBIISITH:
-IICHHOCTHOE OTHOIIIEHUE K TOCYAapCTBEHHBIM CUMBOJIAM,
UCTOPUYECKOMY W MPUPOIHOMY HACIICIUIO, TAMSITHHKAM,
TpaaguuusaM HaponoB Poccum, noctmwxkenusMm Poccun B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX U TPYJIC;
MeTtanpeameTHbIe pe3yiabTaThl TOJKHBI OTPaXaTh:
OBnajseHne  yHHBEPCAIbHBIMH  KOMMYHHKATHBHBIMU
JEUCTBUSIMHU:

a) o01eHue:

- OCYIIECTBIIATh KOMMYHHKAITUU BO BCeX cepax KU3HH,

- Pa3BCPHYTO U JIOTUYHO H3JIaraTb CBOIO TOYKY 3PCHUS
C MCITOJIB30BAHUEM A3BIKOBBIX CPEACTB

I[TP6 1. CdopmMupoBaHHOCTh MPEACTABICHUNA O POJIH
U MecTe (PU3UKU M aCTPOHOMHM B COBPEMEHHOM Hay4YHOM
KapTHHE MHUpa, O CHUCTeMooOpasyrolel poiau (Gpusuku
B Pa3BUTUU €CTECTBEHHBIX HAayK, TEXHUKH U COBPEMEHHBIX

TEXHOJOTHI, O BKIAJAE€ POCCUUCKUX U 3apyOeKHBIX
YYCHBIX-(QU3UKOB B  pa3BUTHEC HAyKW; IMOHUMAaHHE
(dbuzndeckoi CYLIHOCTHU HaO0II0JaeEMBIX SIBIICHUH

MHUKpPOMHpA, MAaKpOMUpa M MErammpa; IOHUMaHHE pPOJIU
ACTPOHOMHUHU B MPAKTUYECKOU JESATENIHOCTH YellOBeKa U
JAJIBHEHIIEM HAyYHO-TEXHUYECKOM Ppa3BUTHM, POJIH
¢u3uku B pOpMHUPOBAHUM Kpyrozopa U GyHKIMOHATbHON
IPaMOTHOCTH 4YEJIOBEKAa JUI1 pELIEHUS IPaKTUYECKUX
3ajga4

OK 07. CopetictBoBarh | JINUHOCTHBIE pe3yJbTAaThl JOJDKHBI OTpaxars B dacTu | [IP6 8. CdopmMHpOBaHHOCTP yMEHHUS  IPUMEHSThH
COXPaHEHUIO 9KOJIOTMYECKOTr0 BOCITUTAHUS: MOJIy4eHHbIE  3HaHMS  JUId  OOBSCHEHUS  YCJIOBHM
OKpY’KaroIllel Cpepl, - chOPMHUPOBAHHOCTh  HKOJIOTHYECKOM  KYJIbTYpHI, | IpOTeKaHUs (U3NYECKUX SIBICHHUH B TpUpOAEC U UL
pecypcocOepexeHmIo, MOHUMAaHUe BIIUSTHUS COLIMAJIbHO-OKOHOMUYECKHUX | IPUHATUS MPAKTUUYECKUX pELIeHUH B MOBCEIHEBHOMN
MPUMEHSATH 3HaHUS 00 IPOIIECCOB HAa COCTOSHUE MPUPOJHONM M COLMAIBHOM | KU3HU AJs obecrieueHus: 6e30MacHOCTH MpU 00paleHnu ¢
M3MEHEHUHU KIIuMarTa, Cpenibl, OCO3HAHHE IJ100aBbHOTO Xapaktepa | ObITOBBIMU NMPUOOpPAMH U TEXHHUYECKUMH YCTpPOICTBaMH,
MIPUHIUIIBI OEPEXIINBOTO | SKOJIOTUYECKUX MPOOIIEM; COXpaHEHHMs  3/0pOBbSI M COONIIOJEHHS  HOPM
IIPOU3BOJICTBA, - IUIAHUPOBAaHUE U  OCYILECTBIEHHE JEHCTBMH B | KOJIOTMYECKOTO MOBEICHHUS B OKpYXarolled cpene;
3¢ PeKTUBHO OKpY)KalolleW cpele Ha  OCHOBE 3HAHHUS  IIeJiel | MOHMMaHUEe HEeoOXOIMMOCTH NPUMEHEHHs JIOCTHXCHHUH
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NeicTBOBATh YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA; buzuku U TEXHOJOTHH Ul palOHAIbHOIO
B UPE3BBIYAITHBIX AKTUBHOE HENpUATHE JACUCTBUN, NPUHOCIIIMX BpEJ | MPUPOAOIOIH30BAHUS
CUTYaLUAX OKpYXarolie cpene
IIK 2.1 JlngHOCTHBIE pe3yNbTaThl OJDKHBI oTpaxaTh B 4actu | [IP6 1. CdopMHpOBaHHOCTH TPEACTABICHHH O POJIH
PaspabaTeIBaTh TPYI0BOT'O BOCIIUTAHMUSL: 1 MecTe (PU3UKK U aCTPOHOMHUHU B COBPEMEHHOW HAYYHOM
IIPOM3BOICTBCHHBIC - TOTOBHOCTb K TPYZY, OCO3HAaHHE IIEHHOCTU MAacTepCTBa, | KAPTUHE MHpA, O CHUCTEMOOOpasyrolell poiu (U3UKH
3a/aHIs 1 Tpynonooue; } B Pa3BHTHHU CCTECTBEHHBIX HAYK, TEXHUKH 1 COBPEMEHHBIX
TeXHOIOIHYCCKIC - TOTOBHOCTb K aKTUBHOMN NEeSTeIbHOCTU | TEXHOJOTUH, O BKJIAJAE POCCHUCKUX U 3apyOeimHbIX
FpaduKy, B ToM TEXHOJIOTHYECKOH y‘-IeHLIX-(i)I/Ii’,I/IKOB B PasBUTHC HAyKH; MOHUMAHHE
u coLMaIbHON HaIpPaBIEHHOCTH, CIIOCOOHOCTh | (PU3MUECKON  CYIIHOCTH  HAONIOJaeMbIX  SIBJICHHIA
Huene, ¢ WHULIUUPOBATh,  IUTAHUPOBATb U CAMOCTOSITEJIBHO | MUKPOMHUPA, MAaKpOMHUpPa U MEraMupa; MOHHMAaHHE POJIH
IIPUMCHCHUEM BBINOJIHATH TAKYIO J€ATEILHOCTD; ACTPOHOMHUM B IPAKTUYECKON JEATENLHOCTH YelIOBEKa M
U (POBEIX - WHTEpeC K pa3nuyHbiM chepam MpodecCHOHATBFHON | JaTbHEHIIEM HAyYHO-TEXHHMYECKOM  Pa3BUTHH, POIHU
TEXHOJIOTUH.

JeITEIILHOCTH,
-  TOTOBHOCTH W CIOCOOHOCTH K  00Opa3oBaHHIO
¥ caM0OOpa30BaHMIO Ha MPOTSHKEHUU BCEH JKU3HHU;
MertanpeamMeTHbIe pe3yIbTaThl JIOJDKHBI OTPAXKaTh:
Osnanenue YHHUBEPCATHHBIMU y49eOHBIMU
MO3HABATEILHBIMU AEHCTBUIMH:

a) 0a30BBIC JTOTUYECKHE ICUCTBUS:

CaMOCTOSITENIbHO (OPMYITUPOBAaTH U  aKTyaJU3UPOBATH
npooiemMy, paccMmaTpuBaTth ee BCECTOPOHHE;
YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHMUS
I CpaBHEHHUsA, KiacCHpUKAIMH W 00OOIICHUS;
OTIPEeNATh e ACSITeNbHOCTH, 3a7aBaTh MapamMeTphl U
KpUTEPUN

UX  JTOCTH)KEHHS,
TIPOTUBOPEUHS

B PacCMaTpPUBAEMBIX SIBICHUSX

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BIQJeTh HaBbIKAaMHU Y4eOHO-HCCIEIOBATEIbCKON U

BBISIBJIATH 3aKOHOMCPHOCTHU )51

HpO@KTHOﬁ JCATCIIBHOCTH, HaBbIKaMH paspCiCcHuAd
npobiewm;

- BBISIBJIATH IMPUYIUHHO-CJICACTBCHHBIC CBs3HU u
aKTyaJIM3UpoOBaTh 3a/1ady, BBIIBUraTh THIIOTE3y €€

pelIeHus, HaXOAMUTh apryMEeHThl g JOKa3aTeabCTBa
CBOUX YTBEPKICHUM, 3a[aBaTh IapaMeTpPbl U KPUTEpUU

¢bu3uku B popMUpOBAHUH Kpyrozopa U GyHKIIMOHATHHON
rPAMOTHOCTH YEJIOBEKAa [UJIi PEIICHUS MPAKTHUYECKUX

3ajay;
[MP6 8. CdopmMupoBaHHOCTH yYMEHHUS TMPUMEHATH
MOJyYeHHBIC  3HAHWUA U1 OOBSCHEHHWS  YCJIOBUUH

MpOTEeKaHUs (PU3MUECKUX SBICHUM B MNpUpoOAe U IS
INPUHATHA TPAKTUYECKUX PEIICHUH B IOBCEAHEBHOMN
XKHU3HU JUTs obecrieueHust 0€30MacHOCTH IPU OOpaIleHUH C
OBITOBBIMU MPUOOPAMU U TEXHHUYECKUMH YCTpPOICTBaMH,
COXpPAaHEHHsS  3JI0pOBbS M COOJIOJAEHUS  HOPM
9KOJIOTUYECKOTO MOBEICHHA B OKPYXKAIOIIEH Cpeae;
NOHUMaHWE HEOOXOAMMOCTH TNPUMEHEHUS OCTHKEHUM
¢GU3MKM M TEXHOJOTrMH  JUid  palMOHAJIbHOIO
MIPUPOIONOIB30BaAHUS

I1P6 10. OBnagenue ymeHUsIMU paboTaTh B IpyIIe

C BBIIOJHEHUEM pPa3IUYHBIX COLMAIBHBIX POJEH,
IJIAaHUPOBATh paboty TPYIIIBL, paroHaIbHO
pacnpenenartb  JeATeNbHOCTh B HECTaHJAapTHBIX
CUTyallUsiX, aJEKBAaTHO OLICHUBATh BKJIAJ KaXJ0ro u3
YYaCTHUKOB TPYTIIIbI

B PELIEHHE PacCMAaTPUBAEMOI TPOOIIEMBI
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pelIeHus;

- AQHAJM3MPOBATh IIOJIyYCHHBIC B XOJE pEUICHUs 3aJaduu
pe3yJIbTaThl, KPUTUYECKU OLICHUBATH MX JOCTOBEPHOCTD,
IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHUSX;

- YMETb IIEpEHOCHTb 3HAaHUSA B IIO3HABATEIbHYIO U
IIPAKTUYECKYIO YaCTH KU3HEEATEIbHOCTH;

- YMETb MHTEIPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX
o0OJacrei;

- BBIJBUTAaTb HOBBIE HJCH, INpellaraTb OPUTHMHAIbHBIC
IIOAXOABI U PELICHHUS;

- IPOSBJISITh  CIOCOOHOCTh MX HCHOJB30BAHUSA B
IIO3HABATEJILHON U COLMAIbHOW ITPAKTHKE
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2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI
2.1 O6beM yueOHOM JMCUMIIMHBI U BUABI Y4eOHO0#l padoThl

Bup yueOHo# padoThbI Oo0beMm B
yacax

O0Bbem 00pa3oBaTeIbHONM MPOrPaAMMBbI 78
JAUCHMILIMHBI
1. OcHOBHOe coiep:KaHue 66
BT. U..
TEOPETUUYECKOE 00yUCHHE 58
71a00paTOpPHBIC 3aHITHUS -
KOHTPOJIbHBIE PaOOTHI 8
2. lIpodeccnoHaIbHO-OPHUEHTHPOBAHHOE COAEPKAHME 12
BT. U..
TEOPETUUECKOe 00yUeHUE 6
1abopaTopHBIC 3aHATUS 6
NuauBuayaJbHbId MPOEKT (J1a/HET) HET
IIpomexytounas arrecrauus: UKP 1 cemectp
(3a4eT ¢ OIEHKOM) 2 cemecrp.
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2.2TemaTuyecKuil NJIaH U COiePKaHME TUCHMIUINHBI «PU3NKa»

HanmenoBanue Conepsxanne y4e0HOro MaTepuasa (0CHOBHOE U NPOo(hecCHOHAILHO OPHEHTHPOBAHHOE)®, O0beMm | Dopmupyemble
pa3iesioB U TeEM JabopaTopHble H NPAKTHYECKHE 3aHATHSA, TIPUKJIATHON MOAYJIb (IPH HAJTUYHUHI) 4acoB | KOMIIETEHINH
1 2 3 4
Pa3znen 1. dusuka u MeTOAbI HAYYHOT0 TIO3HAHUS 2
Tema 1.1 Conep:xxaHue yueOHOT0o MaTepuajia 2 OK 03
Beenenne Ouznka - Hayka O mpupojae. Hayunble MeTombl NO3HAHMS OKpysKaromero wmupa. Pounb OK 05

OKCIIEpUMEHTa W TEOPUU B TPOLECCE TO3HAHUS MPUPOJIBL. KCIEPUMEHT B (QH3HKE.
MonenupoBanue uznyeckux sBiIeHui 1 npoueccoB. Hayunsle runoressl. @u3nueckue 3aKOHbI U
TeopHH. |'paHUIBI MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [IpuHImI coorBercTBHs. Pons u Mecto
¢u3uku B GOpMUPOBAHMM COBPEMEHHON Hay4YHOI KapTUHBI MUPA, B IPAKTUYECKON JEATEIbHOCTH

JoJIen
Paznen 2. MexaHuka 10 OK 01
Tema 2.1 Conep:xanue yue0HOro MmaTepuaJia 2 OK 02
Knnemaruka Mexannueckoe aBukeHne. OTHOCUTEIBLHOCTh MEXaHHMYEeCKOro IBimKeHus. Cucrema oTcyera. OK 04
Tpaexrtopus. [lepemenienue, ckopocTh (CpeiHss CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOpEHHE OK 05
MaTepuaibHOW TOUYKM, UX NMPOEKIMH HA OCH CHCTeMbl KoopauHaT. CloXeHHE NepeMelleHul U OK 07
CIIOKEHHE CKOopocTel. PaBHOMepHOE U paBHOYCKOpEHHOE MpsSMOJIMHENHOe ABMkeHue. ['paduku IK 2.1

3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, MyTH U MEepPEMEINICHUs MaTepruaIbHOU TOUYKH OT
BpeMeHu. CB0OOHOE TajeHHE. YCKOpEeHHEe CBOOOIHOTO maneHus. KpuBonuHelHOe IBUKEHUE.
JIBukeHHe MaTepuaabHOM TOUKH IO OKPYKHOCTH. YTIOBash CKOpPOCTb, JHHEWHAas CKOPOCTb.
[Tepuon 1 yactota. LIeHTpOCTpeMHUTEIHHOE YCKOPEHHE

[TpakTHYecKue 3aHATHS "

[TpakTyeckue paboOTHI:

N3mepeHrie MTHOBEHHON CKOPOCTH.

HccenenoBanue COOTHOLIEHUS MEXAY IIyTAMHU, NPONIACHHBIMM TEIOM 3a IIOCIEN0BATEIbHBIE
pPaBHBIE TNPOMEXYTKHM BPEMEHU INPHU PABHOYCKOPEHHOM JBW)XEHHUU C HAYaJIbHOW CKOPOCTBIO,
PaBHOM HYIIIO.

W3yueHne qBUKEHUS IApPUKA B BA3KOW KUIKOCTH.

3 O6pasoBarenbHas OpraHW3alysl BIIPABE CAMOCTOATENLHO OMPENENATh MOCIEN0BATENLHOCTh U3yUEH s PA3IENOB U TEM, BXOJAIIMX B HHUX, a TAKKE MEPEPACTIPEIEIATH
KOJIMYECTBO YacOB JUIsi OCBOSHHS OOydaromuMucs y4eOHOro MaTepuala, ¢ y4eTOM JIOTHMKH (OPMHUPOBAHUS MPEAMETHBIX PE3yJIbTATOB, OOMIMX M NMPOo(ecCHOHATHHBIX
KOMIIETEHIINH, MEXIIPEAMETHBIX CBA3EH ¢ APYTUMHU AUCIHMIUIMHAME 00111€00pa3oBaTeIbHOro u oomenpodeccnoHaabHoro HuKkinoB yueonoro miana OIT CITO.

* Yachl mpakTUIECKUX paboT YUTEHBI B COAEPKAHUU yIeOHOTO MaTepHala M BXOAT B 0OIIEe KOJIMYECTBO 9acoB 110 TeMe. Yachl 1abopaTopHbEIX paboT U MpodheCcCHOHATHEHO
OPHUEHTHPOBAHHOTO COAEP)KAHUS YIUTHIBAIOTCS OTIACIBHO.
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V3ydyeHue qBUkKEHHs TeIa, OPOIIEHHOIO TOPU30HTAIBHO
Tema 2.2 Coaep:xaHue yueOHOT0 MaTepuajia 2
JluHamuka IIpunuun ortHocutenbHOcTH ['ammiesa. IlepBeiii 3akoH HproToHa. MHepuuanbHbIE CUCTEMBI
orcyera. Macca tena. Cuna. I[lpuHuun cynepnosuiuu cui. Brtopoil 3akon HeroToHa miis
MaTepuaibHOW TOUKM B mHepuuanbHou cucteme orcuera (MCO). Tperuit 3akon Hprorona s
MaTepuaibHBIX TOYEK. 3aKOH BceMHUpHOro TtsaroreHusa. Cuma Tspkectu. [lepBas kocmuueckas
ckopoctb. Bec Tena. Cuna ynpyroctu. 3akon ['yka. Cuna tpenus. Cyxoe tpenue. Cuia TpeHHs
CKOJIbJKEHUs U cuiia TpeHust nokos. Koadduument tpenus. Cusa conpoTUBIEHUS MPU JBHKCHUN
TeJIa B XKHUJAKOCTH WM ra3e. IlocTynarenbHoe U BpaliatelnbHOE JIBUKEHHE aOCOIOTHO TBEPIOTO
Tena. MOMEHT CHIIBI OTHOCUTENIbHO OcH BpaieHus. [lneuo cuibl. YcnoBus paBHOBECHS TBEPIOTO
tena B UCO

[TpakTHueckue 3aHsTH

[TpakTueckue paboThI:

W3ydenue nBukeHust Opycka Mo HaKJIIOHHOW TUIOCKOCTH MO JEHCTBHEM HECKOIbKUX CHIL.
HccnenoBanue 3aBHCHMOCTH CHJI YNIPYTOCTH, BO3HUKAIONIMX B Ae()OpPMUPOBAHHON NpPYKUHE H
pE3nHOBOM 00pasiie OT BEJIMYUHBI UX JAe(popMaliuiu.

HccnenoBanue ycloBUN paBHOBECHUS TBEPJIOTO TeJa, UMEIOIIEr0 OCh BPAIICHHUSI

Tema 2.3 Copepxxanue y4eOHOro MaTepuaJja: 2
3aKOHBI COXPaHEHUs | VIMIyJIbC MaTepUaabHOM TOYKH, CHMCTEMBI MAaTEPUAILHBIX TOYEK. VIMIYJIbC CHIIBI U U3MEHEHHE
B MCXaHHUKC UMIyJbca Tena. 3akoH coxpaHeHus ummynbca B MCO. PeaktuBHOe nBuxkenue. PaboTta cuibl.

MomHocTh cuibl. KuHeTnueckass sHeprusi martepuanbHOM TO4ukd. Teopema 00 H3MEHEHUU
KHHeTndeckol sHepruu. [loteHumaneHas dHeprus. IloTeHumanbHass dHEpPrus  ymnpyro
nedopMupoBaHHON mpyxuHbl. [loTeHnManpHas SHeprus Tena BOJM3M TMOBEPXHOCTH 3€MIIH.
[ToreHnuanbHble M HENOTEHIHMAIbHBbIE CHIbL. CBsA3b pabOThl HEMOTEHIUAIBHBIX CHI C
M3MEHEHUEM MEXaHWYECKON PHEPIrUu CUCTEMBI Tell. 3aKOH COXPAHEHHUS] MEXaHUYECKOW SHEPTHUH.
Yupyrue u Heynpyrue CTOJIKHOBEHHS

ITpakTHyeCcKne 3aHATHS

[TpakTyeckue paboOTHI:

N3yueHne cBA3M CKOPOCTEN TE IPHU HEYIIPYTOM yJIape.

HccnenoBanue CBsi3U pabOThI CHIIBI C K3MEHEHHEM MEXaHUYECKOM SHEpruH Tena
IpodeccHoHATLHO OPMEHTHPOBAHHOE COIEPKAHHUE (COAepP/KAHME IPUKIATHOTO MOYJIst)° 4
IlpakTHYeckHe 3aHATHA

® IpodeccroHanbHO OPHEHTHPOBAHHOE COJEPKAHKME JUI 06A30BOr0 ypPOBHS M3Yy4YEHHS IMCLHMIUIMHBI «DU3MKa» HOCUT MPHUMEPHBIH XapakTep M MOXKET ObITh H3MEHEHO
TIpernoaBareyieM B COOTBeTCTBHH ¢ yaeOHbIM 1ianoM OIT CIIO.
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[IpakTtnueckas pabora: TexHHYECKHE YCTPOWCTBA M MPAKTHYECKOE MPUMEHEHHUE: CIHIOMETD,
JOBUXKCHUC CHapﬂHOB, IICIIHBIC " peMeHHbIe nepez{arm, IIOAIMIUITHUKHY, BOIJOMCT, KOHCp,
NPY>KUHHBIN MUCTOJIET, TBUKEHUE NCKYCCTBEHHBIX CITYTHUKOB M PaKET.

[TpakTideckass pabota: Hcrmonb30oBaHHE 3aKOHOB MEXAaHUKUA JJIsI  OOBSCHEHHS JIBUKCHUS
HEOECHBIX TE€JI W I PAa3BUTHS KOCMHYECKUX HCCIEAOBAHUHN, TPaHUIBI MPUMEHUMOCTH
KJIacCHYeCKOM MexaHuKu. MIMuTamms HEBECOMOCTH

Pa3gen 3. MoJiekyasipHasi puzuka u TepMOANHAMHUKA 16
Tema 3.1 Copaepxxanue y4yeOHOro MaTepuaJja: 2
OCHOBBI OcCHOBHBIE TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETUYECKOW Teopuu. DBpOyHOBCKOE  JIBUJKEHHE.
MOJIEKYJIAPHO- Huddysus. Xapakrep IBIKSHHUS U B3aUMOICHCTBUS YaCTHIL BellecTBa. Moienu CTpOeHHsI Ta30B,
KUHCTHYECKON AKHUJIKOCTEH M TBEPAbIX TN U 00BSCHEHHE CBOMCTB BellleCTBA HAa OCHOBE 3THX Mojenel. Macca u
[Teopuu pasmepsl monekys. KommuectBo BemiectBa. IlocrossHHass ABorajapo. TemnoBoe paBHOBecHE.

Temnepatypa u ee usmepenue. lllkxamna temneparyp Llenbcus. Mognens uzpeanbHOro rasa.
OCHOBHOE ypaBHEHHE MOJEKYJIIPHO-KMHETUYECKON Teopuu uaeanpbHoro rasa. AOCONIOTHAs
TEMIIEpAaTypa KaK Mepa CpelHEed KHHETUYECKOW JHEPruu TEIUIOBOTO JABM)KEHHS YacTHIl rasa.
[Hkana temnepatyp KeneBuna. Ypasuenue MenzaeneeBa-Knaneiipona. 3akon JlainbToHa. ['a30BbIe
3aKoHbI. M3omponeccsl B MACAIIBHOM ra3e C IIOCTOSIHHBIM KOJMYECTBOM BEILECTBA: M30TEpMa,
n30xopa, n3obapa
[TpakTHueckue 3aHsTHs
[TpakTrueckue pabOThI:
M3mepeHne Macchbl BO31yXa KJIacCHOW KoMHaTe. MccinenoBaHue 3aBUCUMOCTH MEXTY
napaMeTpaMM COCTOSIHUSL pa3pesKeHHOro rasa
JlabopaTopHble 3aHATHS 2
JlabopaTtopHast paborta 1. VM3ydeHne ogHOTO M3 U30IPOIIECCOB
Tema 3.2 Coaep:xxanue yueOHOT0 MaTepuaJja: 4
OCHOBBI TepMmoanHaMuueckasi cuctemMa. BHYTpeHHsIS1 SJHEprusi TEPMOJANHAMUYECKON CHCTEMBI U CIIOCOOBI
TCPMOIMHAMHKHA ee u3MeHeHus. KonuuecTBo TeroTsl M paboTta. BHyTpeHH:s sHEprust 0IHOATOMHOTO MJI€aJIbHOTO

raza. Buasl Teruionepenadn: TEMJIONPOBOAHOCTh, KOHBEKIUS, U3Iy4eHUE. TeIIOeMKOCTh Tella.
VienpHas TemIOeMKOCTh BellecTBa. KonumuecTBo TeminoThl mpu Terionepeaade. [lepsuiil 3axoH
TepMoanHAMUKH. [IprMeHeHne mepBoro 3akoHa TEPMOJUHAMUKH K H30mporieccaM. [ 'paduueckas
UHTEpIpeTanuss padoThl ra3a. TeruioBble MamuHbBL. [IpUHIMNBI JEHCTBHUS TETUIOBBIX MAIITHH.
[TpeoOpa3zoBanus sHepruu B TEMIOBBIX MamnHax. Koadduuuent nonesnoro neictsus (nanee —
KITJ]) rtemnoBoit wmamuubel. [{ukn Kapuo u ero KIIJ. Bropoil 3akoH TepMOIMHAMHKHU.
HeobpaTtuMocTh MpoIieccoB B MpUPOIE. DKOJIOTHIESCKUE TPOOIEMBbI TEIJIOIHEPTETHKA

[IpakTHueckue 3aHATUS

[TpakTuyeckas pabora: M3mepeHue yienbHOH TEIIOEMKOCTH

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
IK 2.1
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Tema 3.3
IArperaTHble
COCTOSIHUS BEILIECTBA
1 pa3oBbie
Hepexoabl

Conep:kaHnue y4eOHOro MaTepuaJa:

[TapooOpa3oBanue u KoHIeHcaus. Mcmapenue u kunieHue. Y IebHas TeIioTa napooopa3oBaHusl.
3aBUCHUMOCTh TEMIIEpaTyphl KUIIEHHUS OT JaBieHHsS. AOCONIOTHAs U OTHOCHUTEIbHAs BIIAYKHOCTb
Bo3ayxa. Haceimenusiii map. TBepaoe teno. Kpucrammueckue u amopdHbIe Tena. AHH30TPOIHS
cBoMcTB KpuctamuioB. JKugkue kpuctamibsl. CoBpeMeHHble Marepuanbl. [lnaBnenue wu
KpUCTalTu3anus. 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: TexHHuUECKHE YCTpOICTBA M NPAKTHUYECKOE NPUMEHEHHE: TEPMOMETD,
6apometp. Ompenenenue mMacchl BO3AyXa B KOMHAaTe€ Ha OCHOBE M3MEpEHHH oO0beMa KOMHAThI,
JIaBJICHUS U TEMIIEpaTyphl BO3lyXa B HEU.

[Tpaktuyeckas pabora: TexHuueckue yCTpOHCTBA M IPAKTUYECKOE IPUMEHEHUE: JBHUraTesb
BHYTPEHHEIr0 CropaHusi, OBITOBOM XOJOJWJIbHUK, KOHAMIMOHEpP, TUIPOMETP U ICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH ITOJIy4EHHUsI COBPEMEHHBIX MaTEPUAIIOB, B TOM UMCIIE HAHOMATEPHUAJIOB,
Y HAHOTEXHOJIOTUHU

PKT Nel Kourpoabnas padora «Mexannka. MoJsiekyasipHasi pu3MKa M1 TEPMOAUHAMUKA»

Paznen 4. DaekTpoanHaMuka
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Tema 4.1
DIIEKTPOCTAaTUKA

Conep:xkaHue yueOHOTro MaTepuasia:

DnexTpu3anus Tel. DJEeKTpHUYecKuil 3apsia. J[Ba Buma snexTpudeckux 3apsiioB. [IpoBomHuKwH,
JUBJIEKTPUKN M TOJTYIPOBOJIHUKHU. 3aKOH COXpPAHEHUS 3JIEKTPUUECKOro 3apsna. B3aumopelcTeue
3apsioB. 3akoH Kyrnona. Dnektpudeckoe mone. HanpspkeHHOCTS dnekTpudeckoro nodst. [TpuHmmn
CYIEPIIO3UIMM DJIEKTPUYECKUX Mojel. JIMHuKM HanmpsskeHHOCTH »JeKTpudeckoro mois. Pabora
cHIl  dneKkTpoctatudeckoro mons. [lorenmman. Pasnocte mnoreHmmanoB. [IpoBomHWKH |
JUBJICKTPUKU B AJIEKTPOCTATUYECKOM ToJie. J{ManeKTpruuecKkasi IpOHULAEMOCTh. DIEKTPOEMKOCTb.
KonneHcarop. DeKTpoeMKOCTh TUIOCKOTO KOHJIEHCaTopa. DHEPrusl 3apshKEHHOTO KOHICHCATOpa

HpaKTI/IquKI/Ie 3aHATUA

ITpakTuueckas pabora: M3amMepeHHe 2I1eKTPOEMKOCTH KOHJICHCATopa

Hrorosas konTpoJibHasi padora (MKP)

N

Tema 4.2
[TocTossHHBII
DIIEKTPUYECKUI TOK.
ToKH B pa3uyHbIX
cpenax

Conep:xkaHue yueOHOro MaTepuasia:

DIEKTPUYECKUI TOK. YCJIOBHS CYIIECTBOBAHHS AIJIEKTPUYECKOTO Toka. Mcrounmkm Ttoka. Cuna
toka. IlocrostHublli TOkK. Hampspkenuwe. 3akon Owma uid ydacTKa LENH. OJIEKTPUUECKOE
CONPOTHBIICHUE. Y IEIBbHOE CONPOTUBJICHHE BemecTBa. IlocimenoBarenpHoe, MNapajlielIbHOE,
CMEIIAaHHOE COEJMHEHHE MPOBOJHUKOB. PaboTa snekTpuyeckoro toka. 3akoH JDkoyins-JleHna.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
[K 2.1
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MoIIHOCTD 3JIEKTPUYECKOr0 TOKa. OJIEKTPOABMXKYIIAas CHUIa M BHYTPEHHEE CONpPOTUBIICHHE
UCTOYHMKA TOKa. 3akoH Owma i nojdHOM (3aMKHYTOW) 3iekTpudeckoil uenu. KopoTkoe
3aMbIKaHUE.

DJNIEKTPOHHAs MPOBOJAUMOCTb TBEPJBIX METAJJIOB. 3aBUCUMOCTbH COMPOTUBJIICHUS METAJUIOB OT
temnepaTypbl. CBEpXIPOBOJUMOCTb. DJIEKTPUUECKUH TOK B BakyyMme. CBOMCTBa 3JIEKTPOHHBIX
nyukoB. [lomynpoBomnuku. CoOCTBEHHass W TPHUMECHAs IMPOBOJUMOCTH TOJTYIIPOBOTHUKOB.
CgoiictBa p-n-niepexona. [loaynpoBoaHUKOBEIE MPUOOPHI. DIEKTPUUYECKUA TOK B pacTBOpax M
paciuiaBax 3JIEKTPOJUTOB. DJIEKTPOIUTHUYECKAS TUCCOIUALIUS. DIEKTPOIN3. DIEKTPUUECKUI TOK
B ra3zax. CaMOCTOSITEIbHBIA U HECAMOCTOSITENbHBIN pa3psaa. Moisnus. [1nazma

JlaGopaTopHble 3aHSTHSA

JlaGopaTtopHast pabota 3. M3ydeHue CMEIIaHHOTO COSTUHEHUS PE3UCTOPOB.
JlaGopatopHas pabota 4. I3MepeHue 3JeKTPOABIKYIICH CHIIbI ICTOYHHKA TOKA U €T0
BHYTPEHHETO COIIPOTUBJICHUS

Tema 4.3
MarauTHOE T10JIe.
DJIEKTPOMarHuTHast
MHIYKIHA

Coaep:xxanue yueOHOro MmaTepuajia

[TocrosiHHbIE MarHuThl. B3auMoaeicTBUE NOCTOSIHHBIX MarHuToB. MarHutHoe mone. Bekrtop
MarHuTHOM mHAyKuuu. [Ipunuun cynepno3unuu. Jlunum maruutHoi naaykuuu. Kapruna nuauii
MAarHUTHOM HWHAYKUHUH TOJS MOCTOSHHBIX MAarHUTOB. MarHMTHOE MOJIE€ MPOBOJHHUKA C TOKOM.
KaptuHa nuHMN 0O UIMHHOTO MPSIMOTO MPOBOAHUKA M 3aMKHYTOr'O KOJIBIIEBOTO MPOBOJHHMKA,
Karymku ¢ TokoM. OnbIT Opcrena. B3aumoneiictBue nmpoBoaHUKOB ¢ TokoMm. Cuiia Ammepa, ee
Moayab U Hampasienue. Cuna JlopeHna, ee MOAyJib M HarpaBieHue. [[BuykeHue 3apsKeHHOU
YaCTHUIbI B OJTHOPOJHOM MarHUTHOM Tosie. PaGota cuibl Jlopenna. SIBieHue 31eKTpoMarHuTHON
uHaykuuu. [lotok BekTopa MarHuTHOM MHAYKUMH. DJIC MHAYyKUMU. 3aKOH 3JIEKTPOMArHUTHOM
uHaykiun @apanes. BuxpeBoe siekTpudeckoe mMoje. DJIEKTPOJBIDKYIIAs CUjla HWHAYKIUH B
MIPOBOJHUKE, JABMKYLIEMCS MOCTYNATEIBHO B OJHOPOJHOM MarHUTHOM moJje. IIpaBuno JleHua.
NunyktuBHOCTh. SBnenue camomuaykiuu. DJIC caMOMHAYKIIMU. DHEPrusi MAarHUTHOTO IO
KATYHIKH C TOKOM. DJIEKTPOMAarHMuTHOE M0JIe

ITpakTHyeCcKue 3aHATHS

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

JlabopaTopHble 3aHATHS

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

IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COAEpPKaAHME (COIePKAHUE TPUKJIATHOTO MOTYJIS)

IIpakTHYeckHe 3aHATHA

[TpakTrueckast pabora: TexHHYECKHE YCTPOWCTBA M MPaKTHUYECKOE MPUMEHEHHUE: AJIEKTPOCKOI,
JJIEKTPOMETP, KOHJEHCATOP, KONUPOBAJIBHBIN aIlapar, CTPYWHBIM IMPHUHTEp, aMIIepMeTp,
BOJIBTMETD, peocrar, VCTOYHUKU TOKa, JNIEKTPOHATrPEBATEIbHBIC IpudopBl,
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3JIEKTPOOCBETUTEIbHBIEC TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN U0/, TEPMUCTOPHI U
(oTOpE3nUCTOPHI,  MOJYNPOBOAHUKOBBIM  JTHOJ,  TajJbBaHUKA,  IOCTOSHHBIE  MAarHHTHI,
3IEKTPOMArHUTHI, AIEKTPOABUTaTENb, YCKOPUTENN JIEMEHTAPHBIX YaCTUILl, UHAYKIIMOHHAS TeYb.
[Tpaktuyeckas pabota: Mepsl 37eKTp0o0€30MaCHOCTH, AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMIICHUE
AIEKTPOnpUOOpPOB, KOPOTKOE 3aMbIKAHUE

PKT Ne3 PKT Ne3 KonrpoJsibHasi padoTra «JiieKTpudecKoe moJjie. 3aKOHbI NOCTOSIHHOTO TOKA
MardutHoe moJje. J1eKTPOMArHUTHAsI MHAYKIUSD)

Paznea 5. Kosre0anus 1 BOJHBI

16

Tema 5.1
MexaHu4eCcKHue 1
PIEKTPOMArHUTHBIC
KoJIe0aHMs

Coaep:xxanue yueOHOT0o MaTepuajia

Koneb6arenbHas cucrema. CBoboanble koebanus. ['apmonndeckue konebanus. [lepuon, yactora,
ammuTyaa u ¢aza xoneGanuid. [IpyKUHHBIN MasTHUK. MaTeMaTn4ecKuid MasTHUK. Y paBHEHHE
rapMOHUYECKUX Kosebanui. KunemaTnueckoe M JUHAMUYECKOE ONMCAaHHE KOJIeOATEIbHOTO
nBuxkeHus. [lpeBpallieHue >3HeEprUM NpU TapMOHMYECKUX KosiebaHUsX. CBs3b aMIUIUTY/IbI
KOoJIeOAaHUH HCXOAHOM BEJIMYMHBI C aMIUIUTYAOM KojleOaHMH ee CKOPOCTH M YCKOpPEHHUS.
KonebarenbHbIi KOHTYP. CBoOoanbie ANEKTPOMATrHUTHBIE KoJieOaHus
B WJCAbHOM  KOJe0aTeIbHOM  KOHType.  AHQJIOTUS  MEXIy  MEXaHUYeCKUMH U
AJIEKTPOMAarHUTHeIMU  KosiebaHusiMu. ®opmyna TomcoHa. 3akOH COXpaHEHHsS HHEPrUU B
uealbHOM Koyle0aTeabHOM KOHType. BbIHYX/IeHHble MexaHudeckue kojeOaHus. Pe3oHaHc.
Pe3onancHass kpuBas.  BpIHyXJeHHbIE 3J€eKTpOMarHUTHbIE KojeOaHus. [lepemMeHHBIN TOK.
CuHycouJanbHbIl NEpEMEHHBIH TOK. MOIIHOCTh IEPEMEHHOTO TOKAa. AMIUIMTYAHOE H
JeiicTByIOIlee 3HAUEHUE CHIIbI TOKa U HanpsbkeHus. Tpancdopmatop. IIpousBoacTso, nepenaya u
noTpelieHne IEKTPUIECKOM SHEPrHH. DKOIOTHYECKUE PUCKU IIPU IPOU3BOJICTBE FIEKTPHUUECKOM
sHeprun. KynpTypa HCIonb30BaHMs JIEKTPOIHEPTUHU B TIOBCEIHEBHOM KU3HHU

HpaKTI/I‘{eCKHe 3aHATUA

[TpakTrueckue pabOThI:

HccnenoBanue 3aBUCHMOCTH NIEpUOJIa MaJIbIX KOJIeOaHUl Tpy3a Ha HUTU OT JUIMHBI HUTH M MacChl
rpy3a. HccnenmoBanne miepeMEHHOTO TOKa B I[ENH W3  IOCIEIOBATEIbHO COEIMHEHHBIX
KOHJIeHCcaTopa, KaTYIIKH
U pe3ucropa

Tema 5.2

Coaep:xanue yueOHOro MmaTepuajia

OK 01
OK 02
OK 04
OK 05
OK 07
IK 2.1
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MexaHudeckue u
PIEKTPOMAarHUTHbHIC
BOJIHBI

Mexanudeckue BOJHBI, ycioBHs pacrpocTtpanenus. Ilepuon. CkopocTh pacnpoCTpaHeHHs M
JuHA BOJTHEL [lonepeunsie U mpoaoibHbIe BOJMHBL. MHTepdepertus u nudpakiys MEXaHHIECKUX
BOJIH. 3BYK. CKOpOCTh 3BYyKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa. DIEKTpOMarHUTHBIC
BOJIHBI. Y CJIOBUSI U3JIyYEHUS JIEKTPOMArHUTHBIX BOJH. B3anmuas opuenTanus BekTopoB E, B u v
B JJIEKTPOMAarHUTHOW BOJHE B BakyyMe. CBOWMCTBa 3JIEKTPOMarHUTHBIX BOJIH: OTpa)X€HUE,
nperoMIIeHue, mojspusans, nudpaxius, naHTepdepernns. CKOPOCTh IEKTPOMArHUTHBIX BOJH.
[Ikana 571eKTPOMarHUTHBIX BOJH. [IpriMeHeHUe 3JIEeKTPOMarHUTHBIX BOJIH B TEXHHUKE U OBITY.
[lpuHuuMnBl pagdocBA3W U TeleBUAcHUs. Pamuoniokamus. DJIEKTPOMArHUTHOE 3arpsi3HEHUE
OKPYIKaIOIIEH cpefibl

Tema 5.3
Onruka

[IpsiMonuHeitHOE pacnpocTpaHEeHUE cBeTa B OJHOpoAHOU cpexe. JIyu cBera. OTpaxeHue cBeTa.
3akoHbBI OoTpakeHus cBeTa. [locTpoeHne n3o0pakeHn B TIIOCKOM 3epkaie. [Ipemomiienue cBera.
3akoHbl TpenoMieHHs cBeTa. AOCONIOTHBIN mokazaTens mnpenomieHus. [lomHoe BHyTpeHHee
oTpaxkenue. [IpeaenbHbIA yroa MOJHOTO BHYTpeHHEro oTpakenus. Jucnepcus csera. ClOKHBIN
coctaB Oenoro cBera. L[ger. CoOuparomue u pacceuBaromue auH3bl. ToHkas nuH3a. PoKycHOE
paccTosiHHE W ONTHYECKas CHiia TOHKOHM JuH3BL llocTpoeHne m300pakeHH B COOMpAOMUX U
pacceuBaromux JuH3ax. Gopmyiia TOHKOW JMH3bI. YBeJIMUYeHUE, AaBaeMoe JIMH30i. [Ipenensl
NPUMEHUMOCTH Te€OMeTpHuecKoi ontuku. WMuTepdepennus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMOIEHUS MAaKCUMYMOB M MHUHUMYMOB B HMHTEpP(EpPEHLMOHHOW KapTHHE OT JABYX
CHUH(]Aa3HBIX KOTEPEHTHBIX UCTOYHMKOB. Jludpakius cBera. [{udpakunonHas pemerka. Y ciloBue
HAOJIOJIEHUsI TJIABHBIX ~MAaKCUMyMOB TIpU TaJ€HUM MOHOXPOMATHYECKOTrO CBETa Ha
JQpakiuoHHYI0 pemeTky. Ioaspusanus ceera

HpaKTI/I‘{eCKHe 3aHATUA

[TpakTrueckas pabora: HalGmtoneHue qucnepcuu cBeTa

JlabopaTopHble 3aHATHS

JlaGopaTtopHas pabota 6. M3mMepenune mokaszaTessi MpeaoMIICHUS CTEKIIa
JlaboparopHas pabota 7. MccnenoBanue CBOMCTB U300paskeHUH B JIMH3aX

IIpodeccrnonaibHO OPHMEHTHPOBAHHOE COJeP:KaHUeE (CoepKaAHHe MPUKJIATHOT0 MOYJIsl)

IIpakTnyeckue 3aHATHS

[Tpaktuyeckas pabora: TexHuuyeckue ycTpOHCTBa M NpaKTHUECKOE HMpPUMEHEHHe: ceiicMorpad
3JIEKTPUYECKUNA 3BOHOK, T€HEpPATOp MEPEMEHHOI0 TOKA, JUHUMU AJIEKTpoIepeaad, My3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBas JUArHOCTHKA B TEXHUKE M MEIUIMHE, panap, paiuONpPHUEMHUK,
TeJeBU30p, aHTeHHa, TenedoH, CBY-neus, ouky, symna, ¢oToamnmnapar, NPOEKIMOHHBIN anmnapar,
MHUKPOCKOII, TEJIECKOTI, BOJIOKOHHASI ONTHKA, TU(PAKIIMOHHAS pelIeTKa, HOIPOUI, TEIECKOI.
[TpakTnueckass pabora: Bunel mzmyuenuil. Buapl cnextpoB. CnekTpbl ucmyckanus. CHeKTpbl
norsomenus. CrnektpanbHblii aHanu3. ChekTpajibHble KIAcChl 3Be3N. YIbTpadHoieToBoe
nsnydyenue. Mudpakpacnoe nznyuenue. Perrrenosckue ayun. x mpupona u cBoiicta. Illkana
JIEKTPOMArHUTHBIX U3JIyYEHUN
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Pa3jen 6. OcHOBBI crIeHAJIbHONH TEOPUH OTHOCUTEIHLHOCTH

Tema 6.1
(OCHOBBI TEOpUHU
OTHOCUTEITLHOCTH

Conep:xxanue yueOHOro MmaTepuajia

I'paHunBl TPUMEHUMOCTH  KJIACCHYECKOM MexaHWKH. [locTynarbl cCHElUanbHOM  TEOPHH
OTHOCHUTEJIbHOCTH: HMHBApPUAHTHOCTb MOJYJISI CKOPOCTH CBETa B  BaKyyme, MPUHIIUI
OTHOCUTENBHOCTH OHHIITEHHA. OTHOCUTEIBLHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U
COKpAIllEHUE JUIMHBI. DHEPTusi U MUMIYJIbC CBOOOMHONW dYacTuilbl. CBSI3b MAacChl C JHEPrUcH H
HMMITYJIbCOM CBOOOIHOM YaCTHUIIbI. DHEPTHUS IMOKOS CBOOOHON YaCTHIIBI

OK 01
OK 02
OK 04
OK 05

Pasnen /. KanroBasi pusznka

10

Tema 7.1
JIIEMEHTHI
KBAHTOBOU OITUKU

Coaep:xxanue yueOHOro marepuajia

®otonbl. Popmymna [Tnanka cBs3u sHEprUH (POTOHA C €TO YACTOTOH. DHEPTHUS U UMITYJIBC (DOTOHA.
OtkpeiTue u uccinengoanue ¢oroddpdekxra. Onbitel A.I. CroneroBa. 3akoHbl (GoTodddexra.
VYpaeaenue DitamreitHa i potodrddekra. "KpacHas rpanuma" ¢poroaddexra. [laBienue crera.
Omsrtel [1.H. JIebeneBa. Xumuueckoe IeCTBHUE CBETA

Tema 7.2
CtpoeHue atoma

Conep:xxanue yueOHOro MaTepuajia

Monens atoma Tomcona. OnbiTel Pezepdopaa o uccnenoBanuio crpoeHus aroma. [InanerapHas
monenb aroma. [loctynarel bopa. M3nydenne u moriomenne (OTOHOB MPHU TEPEXOje aroma ¢
OJIHOTO YPOBHS dHEpruu Ha Apyroi. Buasl ciektpoB. CrieKTp ypOBHEHR SHEPrUU aToMa BOJOPOJA.
BonnoBeie cBoicTBa wactull. Bomnel ne bpoina. KopnyckynsipHO-BOJHOBOM — Iyalld3M.
Judpakius 371eKTpoHOB B KpucTauiax. CIIOHTaHHOE M BBIHYKACHHOE U3ITyuyeHHue. Y CTPOHCTBO U
IPUHLIKI padoTHI Jiazepa

HpaKTI/I‘{eCKHe 3aHATUA

[TpakTnueckas pabota: HabmroneHue nuHeiiuaToro crekrpa

Tema 7.3
ATOMHOE SIAPO

Coaep:xanue yueOHOIro MaTepuaJia

MeToapl HaOMIOACHUS U PEruCTpallMM 3JIEMEHTAPHBIX 4YacTull. OTKpBITHE DPATUOAKTUBHOCTH.
OmnsiTel Pe3epdopaa mo ompeneneHnio coctaBa pajnoakTUBHOIO u3nydeHus. CBoicTBa anbga-,
Oera-, raMMa-u3NydyeHus. BnusHue paInoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. OTKpBITHE TPOTOHA
u HelitpoHa. Hyknonnas monens snpa I'eiizenOepra-lBanenko. 3apsn sapa. MaccoBoe 4uCIo
anpa. M3otonsl. Anbda-pacnan. DIeKTpOHHBIN U MO3UTPOHHBIN Oeta-pacnan. ['amma-u3inydeHue.
3aKOH paJMOaKTUBHOIO pacmaja. DHEprusl CBSA3M HYKJIOHOB B sape. Snepueie cuibl. Jledekrt
Macchl saapa. SAnepHsle peakunu. [lenenue m cuHTe3 saep. fAnepHuiil peaktop. TepmosiepHbIil
cuHre3. IIpoOiaeMbl U MEPCHEKTUBBI SJEPHOM SHEPTETHUKU. DKOJOTMYECKHE ACMEKTHI sIePHOM
SHEPreTHUKU.  DieMeHTapHble  4YacTulpl.  OTKpbiTHE  MNO3UTpoHA.  DyHIaMEHTalbHbIE
B3aUMOJICUCTBUS

[IpakTHyeCcKue 3aHATHS

[TpakTuyeckas pabora: MccaenoBanue TpekoB 4acTHUIl (10 TOTOBBIM (oTorpadusim)

IIpodeccnonaibHO OPMEHTUPOBAHHOE COJEPKAHUE (COAePKAHNE TPUKIATHOTO MOYJIs1)

OK 01
OK 02
OK 04
OK 05
OK 07
IK 2.1
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HpaKTI/I‘IGCKI/Ie 3aHATHUA

[IpakTuyeckas pabora:

1. [enoBas urpa: IloHATHSA, CBA3aHHBIC C W3YYCHHEM METOJIOB HAYyYHOTO IO3HAHMS: SIBJICHHE,
HAy4YHBIA (aKT, TUIOTE3a, (PU3NYECKasi BEIMYHMHA, 3aKOH, TEOpHs, HAOIIOJIEHUE, IKCIICPUMEHT,
MOJICJTMPOBAHUE, MOJICIb, H3MEPEHHE.

2. Ipaktudeckas padora: TexHHUECKHE YCTPOMCTBA U MPAKTUIECKOE IPUMEHEHUE: (POTOIIEMEHT,
dboTonaTuuk, CoJHEYHAas Oarapesi, CBETOAMOJ, CIEKTPOCKOII, Jia3ep, KBAHTOBBIM KOMIIBIOTED,
JI03UMETp, KaMmepa BuiibcoHa, siiepHbIil peakTop, aToMHasi bomba

PKT Ne 4 birankoBoe TectupoBanue «Kosiedbanusi u Bosinbl. Ontuka KBanroBas pusukay

Pa3pnen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPUZNKH

Tema 8.1
DJIIEMEHTBI
ACTPOHOMUU U
acTpoHu3uKu

Conep:xxanue yueOHOro MaTepuajia

Bun 3Be3nnoro Heba. Co3Be3nusi, sipKUe 3BE3[Ibl, IUIAHETHI, UX BUAUMOE ABMKeHHE. ColHeuHas
cucreMa. [lmanersi 3emHOM Tpynmbl. [lnanersi-rurantel. Manbie Tena COJIHEUHON CHCTEMBI.
Counnue, porochepa u armochepa. ConHeuHast akTuBHOCTh. Mcrounuk sHeprun ConHIa U 3BE3 1.
3Be3/bl, WX OCHOBHBIE XapaKTEPUCTUKH: Macca, CBETHUMOCTb, pajauWyc, TemIepaTypa, HX
B3aUMOCBS3b. 3BE3/lbl TJIABHOW I0CIEAOBATEIIBHOCTU. 3aBUCUMOCTh ''Macca - CBETUMOCTB' s
3B€3]] IJIaBHOM  TOCJeNoBaTeIbHOCTH. BHyTpeHHee crpoeHue 3Be3n. CoBpeMeHHbIE
IIPEJICTaBJICHUS O MPOUCXOXKACHUH U 3Botolmu CosHIIA U 3B€3/. DTalbl )KU3HU 3Be31. MileuHblid
[Tyts - Hama [Nanaktuka. CnupanbHast CTpyKTypa ['anakThku, pacnpeneneHue 38e3/1, ra3a u MblIu.
[Tonoxenne u nBwkenue ConHua B [amaktuke. Ilnockas u cdepuyeckas HOACHCTEMBI
lNamaktukn. Tunel ramaktuk. PaguoramakTuky M KBasapsl. UepHbIE IBIpBI B sIpax TajlakTHK.
Bcenennas. Pacmmpenne Beenennoil. 3akon Xa60mna. Paz0eranue ranaktuk. Teopust bonbiioro
B3pbIBa. Mojens «ropsueii Becenennoii». Macmitabnast ctpykrypa Beenennoil. MeraranakTuka.
HeperenHble mpo01eMbl aCTPOHOMHUH

JlabopaTopHble 3aHATHUS

Ha6opaTopHa51 pa60Ta 8. Ha6J'IIOI[eHI/I$I HCBOOPYKCHHBIM TJIa30M C UCIIOJIb30OBAHUEM
KOMITBIOTCPHBIX npnnomelmﬁ JJI OITPEACTICHUS ITOJIOKCHUA HeOECHBIX 00HEKTOB Ha KOHKPETHYIO
AaTy: OCHOBHBIC CO3BC3IHA CCBepHOPO HoJIymapus U ApKuc 3BC3/1bI

OK 01
OK 02
OK 03
OK 05
OK 07

IMpome:kyTouHasi aTTecTanusi (3a4€T C OIICHKOH)

Bcero :

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

OcBoeHnne mporpaMMmbl  OO0IIe00pa30BaTEIbHON yYEOHON HUCIIATITAHBI
«Duzuka» mpennosaraeT HaIM4ue B MPOQPECCHOHAIBHONH 00pa3oBaTelbHOMN
OpraHu3aliy, peaju3ylomieil o0pa3oBaTeNbHYI0 MPOTpaMMy CpPEIHEro OOIIero
obOpaszoBanus B mpenenax ocBoeHus OIIOIT CIIO wa 6a3e OCHOBHOTO O0OIIETO

oOpa3oBanus, yueOHOoro kabunera.  I[lomerenue kaOuHeTa JTOJKHO
YAOBIIETBOPATH TpeOOBaHUSIM MocTaHOBIeHUs oT 28 ceHtsops 2020 roma Ne28 OO0
YTBEPKACHUU CaHUTAPHBIX IIPaBUII CII 2.4.3648-20 "CaHurapHo-

AMUIEMUOJIOTUYECKNE TpeOOBaHUS K OpraHMU3alMsiM BOCIMTAHUA M OOyuyeHwus,
OTIbIXa W O3JO0POBJEHUS JeTe M MOJOoAekKH" M OBbITh OCHAIEHO TUIIOBBIM
o0Opy/lOBaHUEM, YKa3aHHbIM B HAacTOSALUIMX TpPeOOBaHUAX, B TOM YHUCIE
CHELMATM3UPOBAHHON y4eOHOW MeOembl0 U CpeAcTBaMH OOy4YeHUs, JOCTaTOUHBIMU
JUTSl BBIIIOJTHEHUSI TPEOOBAHUI K YPOBHIO MTOJATOTOBKU O0YYarOUIUXCS.

No HaunmenoBanue yueOHBIX

N OcHaieHHOCTh Y4eOHBIX TOMEIICHHHA
/1 MOMEIICHUN

Mapter -21

Crynbs-43

Tpubyna-1

Cron -1

Hocka -1

Hlxag -2

OkpaH (IIepeHOCHOM) co mTaTHBOM-1

[poexTop Epson-EB-X10 013/1155 (nepenocHoii) — 1
[MopratusHbIil kKommbioTep Acer Extensa 4220-200508Mi
Celm-2.0 (iepeHOCHO#1) ¢ HEOOXOIUMBIM KOMILICKTOM
Kabuner bu3uKH U | JULEH3UOHHOTO POorpaMMHOro odecriedeHus - 1

1. TEXHUYECKOU MexaHuKkH | JlabopaTopHbiii Habop «['eomeTpryeckas onTukay-1
(VJIK-419) JlaGopartopHblii Habop «Mccnea. u30mponeccoB B razax»-1
Jlaboparopusiit Habop «Kpucranmmzamms»-1
JlaGoparopHbiii Habop «MarueTuzm»-1
JlaGopatopHbIit HA00p «DNEKTpUIECTBON-1

Habop Onekrpocraruka-1

Hab6op snexTpoannamMukm-1

[Tpubop ms n3ydeHus Tra30BbIX 3aKOHOB-1

Habop nab. «Mexanuka»-1

Ha6op onuka-1

Hab6op snexrpuuectso-1

Habop s>nexTpoaunaMuka-1

IlepeyeHs MHPOPMALMOHHBIX TEXHOJIOT UM
(KOMILIEKT JIMIEH3MOHHOTO0 U cB0oOoaHorO0 I10)

Ne | HazBanue (munensus\cBo6ogHO0e I10)
1. | Windows 7 JIANECH3USA
2. | Paint. NET cBoboauoe 110
3. | Cucrema ymnpaBiaeHHUs JTUCTAHIIMOHHBIM cBoboanoe 110
oOyuenrem Moodle
4. | UudopmMarimoHHO-TIPaBOBbIE CUCTEMBI" csooouoe [10 mia
I'apant" u "Koncynsrant+" 00yJaroIMXCs
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5. | Microsoft office 2007 JINLEH3USA

6. | CucTeMbI aHTUBHPYCHOM 3aIUTHI JIMIEH3US

naboparopuu Kacnepckoro

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

OcHoBHasi MTEpaTypa:

1. KacbsnoB B. A. ®usuka: 10-i kiacc: yriyOn€HHbIA YPOBEHb | YUEOHHUK
/ 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 kiacc: yriayOiaEHHBIA YPOBEHD : Y4COHUK
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Henp xaxgoi Gopmbl KOHTpoOJisE — 3adUKCUPOBATH MPUOOPETEHHBIE
oOydaromuMcsi B pe3yjbTaTe OCBOCHHUS y4eOHOW NMCHUIUIMHBI 3HAHUWS, YMEHUS,
crocoOcTBytome (OPMUPOBAHUIO KOMIIETCHITUH.

KOoHTposlb ¥ OLEHKa pacKpbIBalOTCS YEpe3 YCBOCHHBIE 3HAHUS U
npuoOpeTeHHbIe 00YYAIOIUMUCSA YMEHUS, HapaBJIeHHbIE HAa (POPMUPOBAHKE OOIIIUX
U npodeCcCHOHATIBHBIX KoMIeTeHIui. KoMmeTeHuu N0KHBI OBITh COOTHECEHBI C
NPEIMETHBIMUA pe3yibTaTamMu. [l KOHTPOJS M OLIEHKU pPe3yJbTaTOB OOy4YEHHS
MpernojiaBaresib BbHIOMpAaeT (GOPMBI U METOABI C YYETOM MpOQEeCcCCHOHATIU3AIIH
oOy4eHHMs 0 MporpamMMme JUCIUILIAHBI.

B Teuenue cemecTpa UCIOIB3YIOTCS CIEAYIONINE BUABI KOHTPOJIS:

- TEKYLLIHH,

- pyOEKHBIM.

BxonHo# KOHTpoJIb pOBOAUTCS B opMe cobeceloBaHUs Ha NIEPBOM 3aHATUU
C LIEJIBIO ONpENESICHUs MOTHBALlUU CTYJIEHTOB K M3YYEHHUIO y4E€OHOU IMCUHUILTUHBI
«Duszuka» uim €€ OTCYTCTBUS JJI1 KOPPEKLIUU METOJAUKHU NPETNOJaBaHUS.

Tekyluii KOHTPOJb TPEACTABIAECT COOON MPOBEPKY YCBOEHUS Y4YEOHOTO
MaTepuansa  TEOPETUYECKOr0 M MPAKTHUYECKOrO0  XapakTepa,  PEeryJspHO
OCYUIECTBIISIEMYIO Ha MPOTSKEHUU CEMECTPA.

Texywuti xoumponb 3HaHUM OCYIIECTBIIETCS B (OpME YCTHOIO U
NMCbMEHHOI'O OIpOCa CTYJIEHTOB HAa 3aHATHSX, HAllMCAHME M 3amuTa pedepara,
COOOIIICHHS WJIM COCTaBJICHUE MPE3CHTAINHU (10 BHIOOPY ), BHITTOJIHEHHS THCbMEHHBIX
CaMOCTOATENBHBIX, (DPOHTAIBHBIX JIAOOPATOPHBIX M KOHTPOJIBHBIX PabOT, MPOBEPKHU
OOIIMX U UHIVWBUIyIbHBIX 33JJaHUH, a TaKKe OJJAHKOBOT'O TECTUPOBAHMUS.

CamocrosiTennbHble pabOThl MpPETHA3HAUCHBI JIi KOHTPOJIS yYMEHHUS pellaTh
3aJlayyl ¥ BBIMOJHATH YIPAKHEHUS 110 IPONUIEHHON TeMe.

KonTponbHble paboOThl  [malOTCs Il  TNPOBEPKM 3HAHUW W YMEHUU
oOy4Jaronmxcsi, MOJTYYEHHBIX B pe3yibTaTe HM3y4deHMs pasjaena. MoxeT 3aHuMaTh
4acTh Y4Y€OHOro 3aHATHA C Pa300poM MPABWIBHBIX PEIIEHUH Ha CIEIyIOUIEM
3aHSTHH.

Texymuii  KOHTPOJb  TPAJULUUMOHHO  CIY>KUT  OCHOBHBIM  CpPEICTBOM
obOecricueHus: B y4eOHOM MpOIIecCce «OOpaTHOM CBSI3W» MEXy IMperojaBaTreyieM U
oOydJaronmmcsi, HeoOXOAUMOM [UIsi CTUMYJIMPOBaHUS pabOThl OOydYarOUIMXCAd H
COBEPILIEHCTBOBAHUSI METOJUKH MPENOAABAHUS YUEOHBIX AUCIUIUIHMH.

Py6exunie konTposbHbie Touku (PKT) mo mucnumniamHe ompeneneHsl B BUJC
KOHTPOJIbHOM (TIpOBEpOYHON) padOTHhl WM OJIAHKOBOTO TECTHPOBAHHS MOCIE
U3Y4YEHUsSl pasjelia WM HECKOJBKUX TEMaTUYECKH OJIM3KUX pa3liejioB IO
mucrtutinHe. Beero mpennonaraercs nposectu 2 PKT B mepBom cemectpe u 2
PKT Bo BTOpOM CcemecTpe.

Tembl PKT
1 cemecTp
PKT Nel KontponpHas pabota «Mexanuka. MonekymsipHas ¢usnka u
TEPMOJUHAMUKA)»
PKT Ne2 (MKP) brnankoBoe TeCTUPOBAaHUE «DJIEKTPUUECKOE MOJIEN
2 cemecTp

PKT Ne3 PKT No3 KontponpHas paboTa «DJIEKTpUYECKOE TOoJie. 3aKOHBI
MOCTOSTHHOTO TOKa MarHuTHOe  ToJie. DJIEKTPOMArHUTHAS] HHTYKITHS
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PKT Ne 4 bnankoBoe TectupoBanue Ne 6 «Konebanus u Bosnbl. Ontuka KBantopas

buzuka»
Koa m HauMeHOBaHHe Paznen/Tema Tun oneHoYHbIX
(popMupyeMbIX KOMIIETeH NI MeponpUus THIA
OK 01. Bri6upats criocoOsr Paznen 1. Temsr 1.1., 1.2, 1.3 | Tekymmii KOHTPOJIb IPH

pelieHus 3a1a4 Pazgen 2. Temsr 2.1.,2.2., 2.3.

npodeccnoHaTBEHOMI Pasnmen 3. Temsr 3.1., 3.2., 3.3,

NEeSATEeILHOCTH MPUMEHHUTENBHO K |3.4.,3.5.

pa3IMYHBIM KOHTEKCTaM Paznen 4. Temn1 4.1., 4.2.
Pazgen 5. Temsr 5.1., 5.2., 5.3.
Paznen 6. Temnr 6.1., 6.2.
Pazpen 7. Temsr 7.1., 7.2.

OK 02. HUcmonn30BaTh Pazgen 1. Temer 1.1., 1.2, 1.3

COBpPEMEHHBIE cpelcTBa noucka, |Paszmen 2. Temsr 2.1.,2.2., 2.3.

aHaJIM3a U UHTEPIPETALNU Paszpen 3. Temnr 3.1., 3.2., 3.3.,

uHbOpMAINH, U 3.4., 3.5.

nHpopManmonHbie TexHonorun | Pazmen 4. Temsbr 4.1., 4.2.

IUUTS. BBIIIOJTHEHHS 3a1a4 Pazgen 5. Temnr 5.1., 5.2., 5.3.

npodeCcCuoHAITBHON Paznen 6. Temni 6.1., 6.2.

NEATEIILHOCTH. Paznen 7. Temnr 7.1., 7.2.

OK 03. [TnaaupoBaTh 1 Pasmen 1. Temrr 1.1.,1.2, 1.3

pean30BbIBaTh COOCTBEHHOE Paszmen 2. Temnr 2.1.,2.2., 2.3.

npo¢eCCuOHAIBHOE U Pazgen 3. Temnr 3.1., 3.2., 3.3.,

JMYHOCTHOE Pa3BUTHE, 3.4., 3.5.

MpeNPUHUMATEIbCKYIO Paznen 7. Temsr 7.1., 7.2.

JIEeATEIIbHOCTD B

npodeccruonanbHoil chepe,

HCIIOJIB30BATh 3HAHUS 110

(rHaHCOBOM I'PaMOTHOCTH B

Pa3IMYHBIX KU3HEHHBIX

CUTYaIUsX.

OK 04. D dextuBHO Pazpen 1. Temsr 1.1., 1.2, 1.3

B3auMO/IeiCTBOBaTh U pabotats B | Paznmen 2. Temer 2.1., 2.2., 2.3.

KOJIJIEKTUBE U KOMaHJIE. Pasnmen 3. Temsr 3.1., 3.2., 3.3,
3.4., 3.5.
Paznen 4. Temer 4.1.,4.2.
Paznen 5. Temsr 5.1., 5.2., 5.3.
Paznen 6. Temrr 6.1., 6.2.
Paznen 7. Temur 7.1., 7.2.

OK 05. OcymectBnats yctuyto u |Paznen 1. Temsr 1.1, 1.2, 1.3

MMACBMEHHYI0 KOMMYyHUKanuio Ha |Paznmen 2. Temer 2.1., 2.2, 2.3.

rOCYJJapCTBEHHOM SI3bIKE Pazpen 3. Temsr 3.1., 3.2, 3.3.,

Poccuiickoit ®denepariu ¢ 3.4, 3.5.

y4eTOM O0COOCHHOCTEH Paznen 4. Temsr 4.1., 4.2.

COIIMAJILHOTO U KYJIBTYPHOTO Paznen 5. Temnr 5.1.,5.2., 5.3.

KOHTEKCTA. Paznen 6. Temrr 6.1., 6.2.
Paznen 7. Temur 7.1., 7.2.

OK 07. CopueiicTBOBaThH Pazpgen 1. Temer 1.1., 1.2, 1.3

COXPAHEHUIO OKPY Karolen Paznen 2. Temnr 2.1.,2.2., 2.3.

Cpenbl, pecypcocOepeKeHHUIO, Pa3znen 3. Tems1 3.1., 3.2.,3.3,,

NPOBE/ICHUM:
- YCTHBIH OIIpOC;

- (hpOHTANIBHBIN OIIPOC;
- OIICHKA KOHTPOJBHBIX padoT;

- HaOJIFOIEHYE 3a XOI0M
BBITIOJTHEHHS JTAOOPATOPHBIX
pabor;

- OIICHKA BBIITOJIHCHUS
nabopaTOpHBIX padorT;

-OIICHKA MMPAKTHYECKUX PadoT
(pemieHns KaUeCTBEHHBIX,
pacyeTHbIX, MPo(hecCHOHATEHO
OPHEHTHPOBAHHBIX 3a/1a4);

-OII€HKA TECTOBBIX 3aaHHI;
HaOJIIOEHUE 3a XOI0M
BBITIOJTHEHUS] HHIUBU Ty alTbHBIX
MPOEKTOB U OIIEHKA
BBHITIOJTHEHHBIX POEKTOB;

-OIICHKA BBINTOJTHCHUA
JOMalIHUX CaMOCTOATCIIBbHBIX

pabor;

-HaOMIOICHHUE U OLIEHKA
peleHus Keic-3aaay;

-HaOJIFOIEHME U OIlEHKa
JIEJIOBOU UIPBI;

- 3a4eT C OLIEHKOU
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MPUMEHSTH 3HaHUS 00 3.4., 3.5.

W3MEHEHUM KimumaTta, npuHuunsl | Pazgen 4. Temsl 4.1., 4.2.

OepeKIIMBOTO TPOU3BOICTBA, Pazpnen 6. Tems! 6.1., 6.2.

3¢ peKTUBHO NEHCTBOBATH B Pasnen 5. Temur 5.1., 5.2.,5.3.

Ype3BbIYAHBIX CUTYyaLMSIX. Paznen 7. Temsr 7.1., 7.2.

IIK 2.1 Pa3pabarbiBaTh Paznen 1. Temnr 1.1.,1.2, 1.3

MIPOU3BOJICTBEHHBIE 3aJJaHUs U Pazgen 2. Temnr 2.1.,2.2., 2.3.

TEXHOJIOTHYECKHE TpaduKu, B Pasnen 3. Temur 3.2., 3.3., 3.4,

TOM YHCJIIE, C IPUMEHEHUEM Paznen 4. Temb1 4.1., 4.2.

HU(PPOBBIX TEXHOJIOTHIA. Pasnen 5. Temsr 5.1, 5.2
Paznen 6. Temrr 6.1., 6.2.

4.2 ®OPMA TPOMEKYTOYHOM ATTECTAIIAM CTYIEHTOB
MO YYEBHOM JUCHUATUIMHE

Metoauka nposenenuss UKP u 3a4era ¢ ouenkoii. [IpumepHbie BOIPOCHhI
u 3anaHus K UKP u 3auery ¢ onenkoil. Kpurepun oneHku 3HAHUH B paMKax
HNKP u 3auera ¢ oueHkoi. Popma npoMe:KyTOYHOM ATTECTANNH

Metoauka nposeaennss UKP

B cootBerctBuM ¢ nerctByromM B Kypckom I'AY mosoxenuem o Tekymen
YCIEBAEMOCTH M TNPOMEXKYTOYHOM arrectauuu CTyAeHToB (akynbrera CIIO
oOy4Jaronuiicss MOKeT ObITh OCBOOOXKIIEH NpernojaBaresieM OT CAaud 3adera IpH
YCJIIOBHM BBITIOJTHEHUSI BCEX PYOEKHBIX KOHTPOJBHBIX TOYEK HA «XOpPOILIO» U
«OTIIMYHOY.

Hrorosast xonTpoasHas padora (MKP) mo nucuuminube ompeneneHa B BUAE
UTOTOBOTO TECTa B KOHLE IEPBOTO CEMECTpa M IpEACTaBI€HAa B OLICHOYHBIX
matepuanax. Beero npeanonaraercs nposectu 1 PKT u UKP B mepBom cemecTtpe.

Ecnu cTyneHT He BBINOJHAET 3a7aHusl B pamMKax pyO€KHOro KOHTpOJIS Ha
«XOpomo» / «OTAUYHO», TO NPOXOAUT MPOMEKYTOUHYIO aTTECTalUI0 B
tpaaunronnoi ¢opme. 3auer (MKP) mpoBoauTcss Ha mociaenHeM 3aHATUU B BHIIC
KOHTPOJIBHON paboThl MK OJAHKOBOTO TECTHpOBaHMSA. Ha BINOIHEHWE 3agaHUi
orBoauTcs 60 MHUHYT, 1O pe3yJIbTaTaM MPOBEPKHU CTYACHT IOIY4YaeT 3aYTEHO, €CIIU
OLIEHKA HE HWKE «3»-yIOBJIETBOPUTEIBHO U HE 3a4TEHO, ecin pe3ysbrart UKP «2»-
HEYJOBJIETBOPUTEIBHO.

IIpumepnsbie 3aganus qis UKP
(OK 01, OK02, OK03, OK04, OK 05, OK 07, I1K2.1)
Yacts A

K xaorcoomy 3a0anuro wacmu A 0ano HeCKOIbKO Oomeemos, u3 KOmopwvlx mojibKo
00un eephuili. Pewuume 3adanue, cpasHume noayueHHwulll OmMeem ¢ npeodloAHCeHHbIMU.
B omeeme yxazamv nomep 3a0anus u coomeemcmeyiouyio OYK8y ¢ NpasuibHbiM
omeemon.

31



A.1 Ha pucynke npeacrasies rpaguk 3a- V> M/¢4
BHUCHMOCTH CKOPOCTH OT BPEMEHH ISt 0] A 3
TeJa, IBIKYIIETrocs MpsMonHeiiHo. Haun-
OoJIbIIIEE [TO MOJIYJIFO YCKOPEHUE TENIO
MMEJIO HA yJacTKe
1. OA § ’ C D

2. AB B i S SR
3. BC
4.CJT

A.2 Kakyto crty Haj0 IprIoKUTh K Temy Maccoit 200 r, 9ToObI OHO JIBUTAJIOCH
c yckopenuem 1,5 m/c??
1) 01 H 2) 0,2 H 3)0,3H 4) 0,4 H

A.3 KakoBa kuHeTH4eckas sHeprus aBTomoomist maccoi 1000 kr, IBHOKyIIErocs

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

A.4. Kakyio MOIIHOCTh pa3BUBAET JABUTraTeIb aBTOMOOWIS npu cwie Tsaru 1000 H,

€CJIM aBTOMOOMJIb ABUKETCSI pABHOMEPHO CO CKOpOCThIO 20 M/c?
1) 10 kBt 2) 20 kBT 3) 40 kBt 4) 30
kBT

A.S Tlpu HEM3MEHHON KOHIIEHTPALIMU MOJIEKYJ HJCAIbHOrO ra3a CpelHsis KBaapa-
TUYHAsi CKOPOCTh TEIJIOBOTO JIBUKEHHSI €r0 MOJIEKYJ yMeHblImiack B 4 pasza. [lpu
ATOM JaBJIEHUE ra3a

1) ymensbmmiiocs B 16 pas 2) YMEHBIIUJIOCH B 2 pa3a
3) yMeHbIIMIIOCH B 4 paza 4) HE U3BMEHUJIOCh

A.6 IIpu nepexosie u3 coctostHus 1 B coctosiHue 3 ra3 coBepIaeT padory

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

A.7 Kak W3MEHUTCS €EMKOCTh IUIOCKOrO0 BO3AYIIHOTO KOHAEHCATOPA, €CIU ITLIOIAdb
OOKJIaJIOK YMEHBIIUTH B 2 pa3a, a pacCTOSHUE MEKy HUMH YBEJIUYUTh B 2 pa3a?
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1) yBenuuutcs B 2 pasza
2) YMEHBIIUTCS B 2 pa3a
3) HE UBMEHUTCS

4) ymenbuTcs B 4 pasa
Yacrs B.

B.1 Jlan rpaduk 3aBUCHUMOCTH OOBEMa IMOCTOSIHHOW MacChl HACAIBHOIO raza OT
temneparypsl. MI300pa3ute 3TOT mpoiiecc B KoopAuHaTax p-1.

T &

L i

B.2 B onHOpoAHOE AIEKTpHUECKOE 1oJie co ckopocThio 0,5 * 107M/c Bieraer Hiek-
TPOH U JIBHYKETCS 110 HaMpaBJICHHUIO JTUHUN HanpsKEHHOCTH 10Js. Kakoe paccrosaue
MIPOJICTUT AJCKTPOH JO IMOJHOM IMOTEPH CKOPOCTH, €CIM MOMAYJb HampsHKEHHOCTH
noJig paseH 3600 B/m?

OTtBeT

Kpurepuu ouneHku kayecrBa 3HaHuil cryaeHTroB no UKP

Ouenka «5» (OTJIMYHO) BBICTABJISETCS, €CIU CTYJIEHT MOKa3bIBAET IIyOOKHE
3HAHUS TI0 TEOPETHYECKUM BOMNpPOCAM, BJAJACET OCHOBHBIMH TOHATHUSIMH,
TEPMUHOJIOTHEHN, YMEET MPaBUIIbHO, 0€3 OITMOOK BBITIOIHSATH MPAKTUUYECKUE 3aIaHMUS.
Takum  00pa3oMm, MpoOCIEKUBAETCS  CPOPMUPOBAHHOCTH  COOTBETCTBYIOIIMX
KOMIIETEHIM, T.K. OTBET MOJIHbIN, I0KA3aTEIbHbINA, YETKUM, TPAMOTHBIM.

Ouenka «4» (XOpOIIO) BBICTABISACTCS, €CJIM CTYJICHT IMOKa3bIBaeT ITyOOKHE
3HAHHUS 110 TEOPETHYECKUM BOMNPOCAM, BIJAJAECET OCHOBHBIMHU IOHATHUSIMH,
TEPMUHOJIOTHEN, HO JIOMYCKaeT OTACIbHBIE HE3HAYUTEIbHBIE HETOYHOCTU B
(bOpMyITUPOBKAX, OMPEAEICHUSIX U T.I., YMEET BBIMIOJHATh MPAKTUYCCKUE 3a7aHUs,
HO JIOMyCKaeT OT/ENbHbIC HE3HAYUTEIbHBIC OIMMOKW. B I11eToM OTBET MOJHBINH,
JIOKa3aTeNIbHbIN, YETKWW, TPaMOTHBIH, T.€. MPOCIEKUBACTCA CHOPMHUPOBAHHOCTH
COOTBETCTBYIOIIMX KOMIIETEHLIUM.

Ouenka «3» (yIOBJICTBOPUTEIILHO) BBICTABIISIETCS, €CJIM CTYJIEHT MOKa3bIBACT
3HAHUS TI0 TEOPETHYECKUM BOMpPOCAM, BJAJACET OCHOBHBIMU TMOHATHUSIMH,
TEPMUHOJIOTHEN, HO JOIMYCKAET OIIMOKH, YMEET YACTUYHO BBIMOIHATH IPAKTUYECKUE
3amanusg. B 1menoM mpociiexuBaeTcs CQOPMUPOBAHHOCTh COOTBETCTBYIOIIMX
KOMIIETEHIMA, OJHAKO OTBET HEIOCTATOYHO ITOCIEAOBATENEH, JOKA3aTEJIEH,
IPAMOTEH.

Ouenka «2» (HEYIOBJIETBOPUTEIHHO) BBICTABIAETCA, €CIU CTYJIEHT He
MOKAa3bIBACT 3HAHUSA 110 TEOPETHUECKOMY BOIIPOCY, JOIMYCKAET OMUOKU, HE BBIJCISCT
TJIAaBHOTO, CYIIIECTBEHHOTO B OTBETE, HE YMEET MPABHIBHO, 0€3 OMMOOK BBIMOIHATH
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NpaKTHYECKHE  3aJaHusl. Takum  oOpazom,  OTBET  TOBEPXHOCTHBIH,
0e30Ka3aTeNbHbIN, JIOMYyCKAIOTCS peuYeBble OMIMOKW, T.e. KOMIIETCHIIMU HE
c(OpMUPOBAHBI.

MeToz[mca nmpoBE€ACHUA 3a4€Ta C OHeHKOﬁ

dopmBl POMEXKYTOUYHOM aTTeCTallMu MO (PU3UKE, YCTAaHOBJIECHHAs paboOdYnM
y4eOHBIM IJIAHOM, - 3a4em ¢ OYeHKOU - CIAETCsl Ha MEPBOM Kypce B KOHIIE BTOPOTO
ceMecTpa.

B cootBercTBHM € AeicTBYOMMM B [l0J10KEHMEM O TEKYIIEM KOHTPOJIE 3HAHUI
U MPOMEXYTOUHOU aTTecTanuu oOydarommuxcs ¢akyiasreta CI1O B Kypckom 'AY
CTYJCHT, BBIIIOJHUBIINMA Bce pyOexHbIe KOHTPOJIBHBIE TOYKU Ha «4» U «5», MOXKET
ObITh OCBOOOXKJIEH OT cOauM 3adeTa ¢ oueHKoil. Emy mpocraBisercs utoroas
OLICHKA Ha OCHOBE PE3YJIbTATOB, MMOJIYYEHHBIX HA pyOSKHBIX KOHTPOIBHBIX TOUKAX.

PyGexubie kouTpoibHbie Touku (PKT) nmo ydyeOHON OuUCHMIUIMHE OMpEIesICHbI
B BHUJE JBYX KOHTPOJIbHBIX pabOT WJIM TECTHPOBaHHA B 1 cemMecTpe U [BYX
KOHTPOJIbHBIX Pa0O0T MJIM TECTUPOBAHUSA BO 2 CEMECTPE.

Ecnu cTyeHT He BBINOJIHSIET 33JaHUs B paMKax pyOEKHOro KOHTPOJIS Ha
«XOpoUIO» MW «OTIMYHO», TO NPOXOJUT MPOMEKYTOUHYIO aTTECTAalUI0 B
TpaJAULIMOHHON QopMe. 3auem ¢ oyeHnkou TPEANOJaraeT OTBET CTyAEHTa Ha
lTeopeTyecKuil BOIIPOC M pELIEHUE 3aJaud. 3a4eT IMPOBOAUTCA Ha IIOCIEIHEM
3aHITHH, B COOTBETCTBUH € pacnucanueM. Ha moAroToBKy K OTBETY CTYyAEHTY JaeTCs
He Oonee 40 MmuHyT. Jlanee — OlUH CTYAEHT OTBEYAET, OCTAIbHbBIE TOTOBATCS.

IIpumepHBIe BOMPOCHI K 32a4YeTy € OIEHKOM
(OK 01, OK02, OK03, OK04, OK 05, OK 07, [1K2.1)

1. dusuka — Hayka o mpupoje. EcTeCTBEHHOHAyuYHBI METOJ IO3HAHUS, €ro
BO3MOKHOCTH U TPaHMIBI MPUMEHUMOCTH. MonenupoBanue (U3HNUYECKUX
SIBJICHUM U TTPOLIECCOB.

2. Ponb skcniepuMeHTa U TEOpUHW B Mpoliecce mo3HaHus npuposl. Gusnyeckue
3aKkOHbI. OCHOBHBIE AJIEMEHTHI (PU3NUECKON KapTHHBI MHpA.

3. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHHS. CUCTEMBI OTCUETA.

4. XapakTepuCTUKH MEXaHUYECKOTO JBWKEHUS: IMEPEMEIIECHNUE, CKOpPOCTb,
YCKOpEHHE.

5. Buael nBmkeHusi (paBHOMEpPHOE, PABHOYCKOPEHHOE) W HX TIpaduyeckoe
OIKCaHHeE.

6. JIBr>keHHe 1Mo OKPY>KHOCTH C MIOCTOSTHHOM 10 MOJIYJIH0 CKOPOCTHIO.

7. B3aumoperictBue Ten. [IpuHIun cynepno3uiyu Cuil.

8. 3akons! quHamMuku HproToHa.

9. Cuuibl B mpupoe: yupyrocTs.

10.3akoH BcemupHoro taroreHusi. HesecomocTs.

11.3akoH coxpaHEHUs UMITYJIbCa.

12.3aK0H COXpaHEHUs] MEXAaHUYECKOU SHEPTHH.
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13.Pabora 1 MOIIIHOCTb.
14 Mexanundeckue koneOanus. AMIUIMTY1a, IEPUOI, YacToTa, ¢aza KoieOaHuH.
15.CBoOoHbBIE U BBIHYKIEHHbIE KosieOaHus. Pe3oHaHc.

16.Mexanndeckue BOTHB. CBOMCTBA MEXaHMYCCKUX BOJIH. JIJTMHA BOJIHBEI.
17.3ByKOBBIE BOJIHBI. ¥YJIBTPa3BYK U €r0 UCMOJIb30BAHUE B TEXHUKE U MEIUIIMHE.

18.HabntoaeHust ¥ OMbIThI, MOATBEPKIAIONINE ATOMHO-MOJIEKYJISIPHOE CTPOCHUE
BEIIECTBA.

19.Macca u pazMepbl MOJICKYI.

20.A0contoTHas TeMmrepaTypa Kak Mepa CpeJHed KUHETUYECKOW HHEepruu
YacTUL.

21.00bsICHEHHE arperaTHBIX COCTOSHHWMA BEIIECTBA HAa OCHOBE aTOMHO-
MOJIEKYJISIPHBIX MPEICTABICHUIA.

22.Mogenp wupaeanbHoro Traza. CBs3b MEXIy JaBICHUEM U  CpeIHEl
KMHETUYECKOW 3HEpruen MOJIEKYJI ra3a.

23.Mopenb CTPOCHHUS KUIKOCTH.

24.TToBepXHOCTHOE HATSKEHUE U CMaYlBaHUE.

25.Mopenb CTpOCHHS TBEPIBIX TEII.

26.AMop(dHbIE BemecTBa U KPUCTAIUIBI.

27.VI3MeHeHus arperaTHbIX COCTOSIHUH BEIIECTBA.

28.BuyTtpennss sHeprus v padorta rasa. [lepBblil 3aKOH TEPMOIMHAMUKH.

29.HeoO6patuMOCTh TEIJIOBBIX TIPOIIECCOB.

30.TemnnoBeie nBUraTend W oxpaHa okpyxkarwomei cpeasl. KIIJ TemioBbix
JIBUTATENECH.

31.B3aumoieiicTBUE 3apsKEHHBIX TEll.

32.25eKTpuUecKuil 3apsa. 3aKOH COXpaHEHUS DIICKTPHUECKOTO 3apsia.

33.3axon Kyrnona.

34.2OnexTpudeckoe nojue. HampsykeHHOCTh mossl.

35.1Torennuan nosus. Pa3HOCTh MOTEHITMATIOB.

36.1TpoBOTHHUKY B IEKTPHUUECKOM IIOJIE.

37.Konnencarop. DinekTpudeckasi eMKOCTb.

38. IunsneKTpUKHY B 3IEKTPUUECKOM IOJIE.

39.11ocTostHHBIN AnekTpudeckuid ToK. Cuila ToKa, HaIlpsHKEHHE, dJIEKTPUUYECKOe
COMPOTHUBJICHUE.

40.3akon Oma s ydactka uenu. IlocremoBarenbHOoe | MmapajlieIbHOE
COEJIMHEHHE ITPOBOJIHUKOB.

41.9]1C uctounuka Toka. 3akoH Oma 115 TTOJTHOM 1IeTIH.

42.TennoBoe JA€WCTBHE BJEKTpUUYECKOTO Toka. 3akoH Jhxoyns-Jlenua.
MOIIHOCTB AJIEKTPUUECKOTO TOKA.

43.TTomynpoOBOTHUKH.

44.CobOcTBeHHas! M MPUMECHAs MPOBOJAMMOCTHU MOIYITPOBOJHUKOB.

45 TlonynpoBoAHUKOBBIN 1uoA. [1oaynpoBoAHUKOBBIE TPUOOPHI.
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46.MaruutHoe noJie. [locTossHHbIE MarHUTBI U MAarHUTHOE T0JIE TOKA.

47.Cuna Amnepa.

A8.ITpuHIMN EHCTBUS SIEKTPOIBUTATEIS.

49.2neKkTpou3MepUTeIbHbIE TPUOOPHI.

50.UHayKkmmst MAarHUTHOTO TTOJIsl. MarHUTHBIN MOTOK.

S51.5IBneHue SAEKTPOMATHUTHOM MHAYKIIMM U 3aKOH AJIEKTPOMArHUTHOM
uHaykuun dapajes.

52.BuxpeBoe anekrpuueckoe noje. [Ipasuio Jlenna.

53.Camounnayknusi. UTHIyKTHBHOCTD.

54 IlpuHun nelcTBUs AIEKTPOreHepaTopa.

55. IlepemeHHBIH TOK.

56.Tpanchopmatop.

57.KonebatenbHblli KOHTYp. CBOOOAHBIE IIEKTPOMATHUTHBIE KOJIEOaHHUS.

58.BriHyXI€HHBIE AJIEKTPOMATrHUTHBIE KOJICOAHNS.

59. [leficTByt01IIME 3HAYCHHUS CUJTBI TOKA U HAMIPSIKCHHUSI.

60.Konaencarop u KaTyIka B [IEMU EPEMEHHOTO TOKA.

61. AKTUBHOE COTIPOTHRBIICHHE.

62.25neKTprdecKuii pe30HaHC.

63.OneKTpOMarHUTHOE TOJ€ U  OJEKTPOMarHuTHbIE BOJHBL.  CKOpPOCTH
AJIEKTPOMArHUTHBIX BOJIH.

64.CBer Kak 2JIeKTpOMarHuTHas BOJIHA.

65.Untepdepenniusa u qudpakius cBeTa.

66.ducnepcus cBera. [lonspuzanus ceta.

67.3aKkoHBI OTpaKeHHS ¥ MpeJoMIIeHUs cBeTa. [loHOe BHYTpeHHEE OTpakeHHE.

68.PasnmuunHble BHIBI DIEKTPOMATHUTHBIX W3IMyYeHUH, UX CBOWCTBA W
MPaKTUYECKHUE PUMCHCHUS.

69.Ontuueckue npubopkl. Pazperniaromias cnocoOHOCTh ONTUYECKUX TPUOOPOB.

70.I'mnotesa [1nanka o kBaHTax.

71.dororddexr.

72.®0TOH.

73.BosiHOBBIE M KOPITYCKYJISIPHBIE CBOMCTBA CBETA.

74.TexHndeckue yCTpoCcTBa, OCHOBAaHHbBIC HA UCTIOJb30BaHUM PoTodrPdekTa.

75.CtpoeHue aroMa: IjiaHeTapHas MOJAeNb U Mojielib bopa.

76.I1ornomeHune u UCIyckaHNe CBETa aTOMOM.

77.KBaHTOBaHHE YHEPTHUHU.

78.ITpuHuMMI AEHCTBUS U UCIIOJIb30BAHUE Ja3epa.

79.CtpoeHre aTOMHOTO sifipa.

80.OHeprus cBs3H.

81.CBs13b Macchl M DHEPTUH.

82.5nepHas sHepreTuka.

83.PannoakTuBHBIEC U3IIyYEHUS U UX BO3CUCTBUE HA KUBbIE OPTaHU3MBI.
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84.TepmosiiepHbIi CUHTES.
85.2Boumrorus BeeneHHoi.

IIpuMepHBbIe 3a71a4M K 324€Ty C OLIEHKOH
(OK 01, OK02, OK03, OK04, OK 05, OK 07, I1K2.1)

1. B pe3ynbTaTte HarpeBaHus JAaBJICHHE ra3a B 3aKPbITOM COCYJI€ YBEIMYMUIOCH B
4 paza. Bo ckosIbKO pa3 U3MEHWIACh CPENIHAS KBaAPATUYHAS CKOPOCTh?

2. Msu ynan ¢ BBICOTHI 5SM, OTCKOYMJI OT I0Jia U ObLI MOMMaH Ha BBICOTE M.
Haiitu myTh 1 iepemenieHrue Msua.

3. Ilpu kaxoil Temmneparype cpefHsisi KMHETHYECKasi SHEPrus MOCTYMATEeIbHOIO
JIBUKEHHUS MOJIEKYJI ra3a pasHa 6,21-1021 [Ix?

4. Cuna 60H coobmaer temy yckopenue 0,8m/c2. Kakasg cuima cOOOLIMT 3TOMY
Telly yCKopeHue 2m/c??

5. Haiitu Temneparypy raza npu nasienun 100klla m KOHIIEHTpauuu MOJIEKYJ
102°m3,

6. C kako¥l CKOpOCTHIO JO/DKHA JIETETh XOKKeiHas maiba maccoit 160r, 4ToObI
€€ MMITYJIbC ObLI PaBE€H MUMIYJIbCY IyJIM MAaccou 8r, JEeTAIEe CO CKOPOCThIO
600m/c?

7. KakoBa BHYTpEHHS SHEPIUs Tejius, 3allOJHSIOMEro a3pocTar oobeMoM 60m°
nipu nasieHun 100kITa?

8. JIBm>keHUs IBYX BEJIOCHUIICUCTOB 3aJjaHbl YPaBHEHUSMHU: X1=5t,
x2=150 — 10t. [Toctpouts rpaduku 3aBucumoctu X(t). Haliti Bpemst u MecTo
BCTPEUHU.

9. llpu yBenuyenuu pnamieHust B 1,5 paza oObem raza ymeHbimwics Ha 30wl
HaiiTu nepBoHavanbHbI 00bEM.

10.Kocmuueckuii kKopabiab Maccoit 8T mpuOIM3mics K OpOMTaNbHON KOCMHUYECKOMN
craniuu maccod 20t Ha paccrosHue 100m. Haiitm cuily uX B3aMMHOTO
MPUTSHKECHHUS.

11.Kakoe KOJIMYECTBO BEIIECTBA COAEPKHUTCS B rase, eciu npu aaBieHuun 200
klla u remnepatype 240K ero o6bem pasen 40m1?

12.baieHHbIi KpaH MOJHUMAET B TOPU3OHTATHLHOM TOJIOKEHUH CTATBHYIO OaKy
nauHoM SM M ceuenreMm 100cm? Ha BhicoTy 12M. Kakyro monesHyro paboTty
COBEpIIAeT KpaH?

13.Hackonpko yaIuHUTCA pPBIOOJTOBHAs Jiecka kectkocthio 0,5kH/M  mpm
MOTHSITUH BEPTUKATHHO BBEPX PBIOBI Maccoi 200r?

14.B cocyn, conepxkammmii 1,5xr Boasl npu 15°C, Boyckarot 200r BoasiHOTO mapa
npu 100°C. kakas oOmas TeMriepaTypa YCTaHOBHUTCS B COCYJE TOCTe
KOHJEHCAIUK mapa?

15.Teno maccoit 400r cBoOOAHO TagaeT ¢ BHICOTHI 2M. HallTh KMHETHYECKYIO
DHEPIUIO T€JIa B MOMEHT y1apa O 3€MJIIO.

16.banka nauHON 5SM ¢ MUIONIABI0 TONIEPEYHOTO CEYEHUS 100cM? o1 ieiicTBUEM
cun no 10kH, mpunokeHHbIX K €€ KOHLaMm, cxkanack Ha lcm. Haiitu
OTHOCHUTEJIBHOE CKAaTUE U MEXAHUUYECKOE HAIIPSIKEHUE.

17.Baron maccoii 20T, aBwKymwmiAics co ckopocTthio 0,3Mm/c, HaroHseT BaroH
maccoit 30T, aBukymuiicsa co ckopocthio 0,2m/c. KakoBa cKOpOCTh BaroHoB
MOCJIE B3aUMOJACICTBUSI, €CJIH yJap HEynpyru?
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18.J1511 mipuUTrOTOBJIEHHUS] BaHHBI BMECTUMOCTHIO 20011 cMmellanu XOJIOAHYI0 BOIY
npu 10°C ¢ ropsiaeit pu 60°C. Kakue oObembl TOW M ApYyroil BOJLI HAJIO
B351Th, UTOOBI TEMIIEpaTypa ycranoBmiiach 40°C?

19./IBmwxeHue Tpy30BOr0 aBTOMOOWIIS OMUCHIBaeTCA ypaBHeHHeM Xi= - 270 +
12t, a nBMXKEHHE TeNIexo1a Mo 000YMHE TOTO KE II0CCEe — ypaBHEHHEM Xo= -
1,5t. Cnenatb NOSCHUTENBbHBIA PUCYHOK (O0chb X HampaBUTh BIIPaBO), Ha
KOTOPOM yKa3aThb MOJIOKEHHWE aBTOMOOWJIS M MelIeXoJa B MOMEHT Hadasa
HaOmogeHnss. C KakuMU CKOPOCTSMH M B KAaKOM HANpaBIICHUU OHU
nuranuck? Korga v riae oHU BCTPETUIIUCH?

20.B HepaboueM coctosHuM Tipu Temrepatype 7°C paBieHue raza B KosOe
ra3onoJIHOM BJIEKTPUYECKON Jiammbl HakanuBaHug paBHo 8S0klla. Haiitu
TEMIEpaTypy Tra3a B TOpslIeld jamie, ecid JaBieHHe B pabodyeM pexume
Bo3pactaet a0 100xkI1a.

21.Teno maccoit 0,5kr OpoIIEHO BEPTUKAIBHO BBEPX CO CKOPOCThIO 4M/c. Haiitu
paboTy CHIIBI TSDKECTH, M3MEHEHHE TMOTCHIMATbHON SHEPTUM M W3MEHEHHE
KUHETUYECKOW YHEPTHH MPH MOJbEME Tea JO MAKCUMAaIbHOM BBICOTHI.

22.KakoBO IIEHTPOCTPEMHUTEILHOE YCKOPEHHE T0€3/a, JABIDKYIIErocs IO
3akpyriieHuto paanycom 800M co ckopoctbio 20Mm/c?

23.Iloctpoiite n300pakeHUE MpeAMETa B COOMpAroUie JTWH3e, HaXOASIIErocs
nepes; GOKyCoM.

24 Haiigute ob1iee COMPOTHUBIIEHUE TPEX PE3UCTOPOB, COMPOTHBICHUS KOTOPHIX
cooTBeTCcTBeHHO paBHBI R;=20M, R;=30M u R3=60M, coeauHEHHBIX
HOCJIEI0BATENbHO.

25.07EKTPOH MEPEMECTHIICS B OJHOPOAHOM 3JIEKTPUUECKOM I0JI€ BAOJb JMHUN

HaIMpsSXKCHHOCTHU M3 TOYKHM C IMMOTCHUIUAJIOM (P; B TOYKY C NOTCHIHUAJIOM Qo).

3apsn snextpona pased 1,6:10 ~ K. Haiigure paGoTy >IeKTPUYECKOTO TI0JIA,
ecnu: 1=150B, @,=200B.

26.IToctpoiite n300pakeHre MpeAMeTa B PACCEUBAIOIICH JHH3E, HAXOMSIIErocs
nepes; GOKyCoM.

27.Haiigute 3apsii, KOTOPBIA HAKOMUT KOHIEHCATOP dJJIEKTPOEMKOCThIO 1MKD,
€CJIY €ro 3apsauTh 10 Hanpsokenus 100B.

28.Haiinure KOJIMYECTBO TEIJIOTHI, BHIACISIONIEECS B IPOBOJHUKE MPHU PaA3PsIIKE
4yepe3 HEro KOHJEHCATopa, JIEKTPOEMKOCTh M HANPSKEHUE KOTOPOro PaBHBIL:
20Mk D, 120B.

29.1TocTpoiite u300pakeHHE MpeaMeTa B COOMPAOIICH JIMH3E, HAXOJSIIETOCs
MexIy POKYCOM U TBOMHBIM (DOKYCOM.

30.[apuku W3 MOPOBOIALIETO MaTepuaja HMEIT OJMHAKOBbIE pa3Mephl; HX
NpPUBEIM B CONPUKOCHOBEHHME W BHOBb pa3Benu. Haiiaure 3apsan Kaxaoro
IapuKa rnocie CONpuKOCHOBeHUs, eciu (1= 6MkKu, qr=2MkKir.

31.ITocTpoiite n300pakeHre MpeaMeTa B pacCEeMBAIONICH JMH3E, HAXOASIIETroCs
MeXy (hOKYyCOM U JTBOMHBIM (POKyCOM.

32.Pa3HOCTh MOTEHIMATIOB MEXAY JABYMs 3apsOKEHHBIMU —IapajulebHbIMU
wiactiHamMu  paBHa U, paccrosHue wmexay Humu paBHo d.  Kakosa
HAIPSHKEHHOCTD dJIeKTprudeckoro moss, ecinr: U=100B, d=4cm?
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33.ITnomanp MiIacTHHBI KOHACHCATOpa S, pacCTOsSHHME MEXAy IutacthuHamu d,
JIUBJIEKTpUYECKass MPOHUIIAEMOCTh cpenbl €. Omnpeaenute 3NeKTPUUYECKYIO

€MKOCTb KOHZIeHCaTopa, eciu: S=20cm?, d=2mm, €=6.

34 Haiigute cuiy B3auUMOICHCTBHS ABYX TOUCYHBIX 3apsOB B BaKyyMe, €CIU
3apsiibl U paccTosiHue Mexay HumMu paBHbl: 3HKn, -6HKn, 30cm. 3apsasr u
BEKTOp CHJIbI U300pa3UTE HA CXEMAaTUYECKOM PUCYHKE.

35.I1octpoiite nzobpaxkeHune mpeaMera B COOMparomieit JTMH3e, HaXOAAIIErocs 3a
JBOMHBIM (POKYCOM.

36.Haiiaure obiiee cOpoOTUBICHUE IBYX PE3UCTOPOB, CONPOTUBIEHUS KOTOPBIX
COOTBETCTBEHHO paBHbI R1=40M 1 R,=20M, COeIMHEHHBIX apaIIEIbHO.

37.Iloctpoiite n300pakeHUEe NMpPEeAMETa B PACCEUBAIOLIEH JMH3E, HAXOASIIErocs
3a IBOMHBIM (hOKYCOM.

38.0mpenenure MoOAyJIb U HAlpaBiI€HHE BEKTOpa HANPSDKEHHOCTH —MOJIA
TOYEYHOTO 3JIEKTPUUECKOTO 3apsia (| B TOUKE A Ha pacCTOSHUU I OT HETO,
eciu = 4K, r =20cM.

39.[TonoxkuTenpbHBIA  MOH, OOMAmaloOmMil  3apsaaoM (, TepeMecTHicCS B
OZIHOPOJHOM DJIEKTPMYECKOM II0JI€ HANPSUKEHHOCTHIO E  BIOJb JIMHUIA

HAIPSOKEHHOCTH Ha pacctosHue . Haliaure paboTy 37I€KTPHUYECKOrO IOJIS,
eciu: g=5MkKn, E=100B/m, d=40cm.

40.ToueuyHblid 3apsii TEpPEHECHH M3 OUIJICKTPUKA MPOHUIAEMOCThI0O £€=33 B

JIUBJIEKTPUK MpoHULaeMocThio €=82. HaiiguTe, Kak M BO CKOJBKO pa3

M3MEHWIACHh HAMPSYKEHHOCTH TOJII TOYEYHOTO 3apsja.

41.MmeroTcs 1Ba KOHAEHcAaTOpa EKTpoeMKOCTSIMU 2MKD u 4Mk®d. Beruucnure
UX OONIYIO 3JIEKTPOEMKOCTh IIPH MAPaUIETbHOM COECIMHEHUU.

42.0Ompenenute, 10 KAKOTO HAMNpsHKEHUS HYXXHO 3apsAauTh KOHACHCATOP
ANEKTPOEMKOCThIO 4MKD, uTOOBI Nepeaats emy 3apan 160MkKo.

43.VImeroTcs 1Ba KOHJIEHCATOPA AICKTPOEMKOCTIMU 2MKD u 4Mk®D. Brraucmure
UX OOIIYIO0 3JIEKTPOEMKOCTh MPU MOCIIEI0BATEIHbHOM COCTUHEHHH.

44.0npeaenuTe CUTy JIEKTPUISCKOr0 TOKa B IPOBOJAHUKE, €ClIH 3a Bpems 20MuH
yepes ero nomnepeyHoe ceueHue nmporekaet 3apsa SO0K.

45.0mnpenenuTe IJIOMIA/Ib MOMEPEYHOr0 CEUYCHUSI ATIOMUHHUEBOM IPOBOJIOKH.
Eciu ee CONMpOTHBIIEHHE U JJIMHA COOTBETCTBEHHO paBHBI 0,10M u 8,5MM2,
V nensHoe conporuienue amroMunus 0,028 Om-mm?/m.

46.9/1C ucrouHuka Toka paBHa 1,5B, a BHyTpeHHee CONMPOTHBJIEHHE PABHO
0,50M. Omnpenenure cWily TOKa B LEMH, €CIM COMPOTHUBJICHUE BHEIIHETO
ydacTka nenu paBHo 0,50m.

47.KakoBO BHYTpEHHEE CONPOTUBIECHUE MCTOYHUKA Toka, eciau ero DJC paBHa
1,2B 1 npu cOnpoTUBIIEHNH BHEIIHETO yyacTka SOM cuia Toka paBHa 0,2A7?

48.Cuna 3JIeKTpUYECKOro TOKa B MPSIMOJIMHEHHOM ITPOBOJHUKE ITTMHOM 1M paBHa
2A. MarauTtHoe TION€, JMHUUA MHAYKUHH KOTOPOrO MEPIEHANKYISPHBI
POBOJHUKY, JeicTByeT Ha Hero cwiod 8H. Paccuuraiite HHIyKLIHIO
MarHUTHOTO MOJISI.

49.Jlyu cBera majgaeT M3 BO3JAyXa Ha TMOBEPXHOCTh cTekia. Haiinure yron
npesnomMieHus, eciu yron mnaaeHus paBeH 30°.lokazarens mnperomieHUs
CTEKJa paBeH 1,5, mokaszaTenb npeaomiieHus Bo3ayxa paseH 1,003.
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50.Kakoe wu300pakeHue mpeaMera Jaer Iuiockoe 3epkano?  Crenatb
MOSICHUTEIBHBIA PUCYHOK

Kpurepuu oueHky 3HAHMNA M YMEHHUI B paMKax 3a4€eTa ¢ OLEHKOM.

[Ipu BBICTABIICHUM OLIEHKU MpEnojaBaTelib PYKOBOACTBYETCSA CIEAYIOIIUMHU
KPUTEPUSIMU:

S (OTIIMYHO) - CTYACHT TNOKa3bIBAaC€T INIyOOKHE OCO3HAHHBIE 3HAHUS TIO
OCBEIIAEMOMY BOIIPOCY, BIAJAEET OCHOBHBIMU TOHSTUSMH, TEPMHUHOJIOTHEM;
ONEpUPYET KOHKPETHHIMH 3HAHUSAMH W yMEHUSMU 1O (PU3MKE, OTBET MOJHBIMH,
JTOKa3aTeNIbHbIN, YeTKHUM, rpaMOTHBIN (BO3MOKHA OJTHA HETOYHOCTh, OMKCKA, KOTOpas
HE SBJSIETCS CJIEICTBHEM HE3HAHUS WIM HEMOHMMaHWd Yy4eOHOro MaTepuala).
CTyneHT T1OKa3blBAET BBICOKMWA YPOBEHb IMPEIMETHBIX, METANpPEIMETHBIX U
JUYHOCTHBIX PE3yIbTAaTOB OCBOCHHUS YU€OHOMN AUCIUIUIMHBI.

4 (XopomIo) - CTYJEHT MOKa3bIBAET IITyOOKOE U MOJIHOE YCBOCHUE COJICPIKAHUS
Marepualia, yMEHUE MPaBUIILHO U JI0KA3aTeNbHO U3JIaraTh MPOrpaMMHBIM MaTepuall.
JlonyckaeT OT/Ae/IbHbIE HE3HAYUTEIbHBIE HETOYHOCTH B (POpME U CTHJIE OTBETA.
CTyneHT uMeeT XOpOIIMi ypOBEHb MPEIMETHBIX, METANIPEAMETHBIX U JIMYHOCTHBIX
pPE3YyJIbTaTOB OCBOCHUS YUEOHOW TUCIUILINHBI.

3 (YAOBJIETBOPHUTEJIBHO) - CTYIACHT IOHUMAE€T OCHOBHOE COJCPHKAHUE
y4eOHOM MporpaMMbl, YMEET MOKA3bIBaTh MPAKTHUECKOE MPUMEHEHUE MOTyYCHHBIX
3HaHui. BMecTe ¢ TeM JomycKaeT OTaenbHbIe OIMOKH, HETOYHOCTH B COJICPKAHUU U
oQOpMJICHUU OTBETAa; OTBET HEIOCTATOYHO TIOCJIEAOBATENICH, JOKa3aTeleH |
rpaMoTeH. Pe3ynbTaTel OCBOCHHS yueOHOM AMCIMIUIMHBI CTYJCHT MOKa3bIBaeT HE B
MOJIHOM 00OBEMeE.

2 (HeyIOBJIETBOPUTEJIBHO) - CTYJIEHT WMEET CYIIECTBEHHBbIE MPOOENhl B
3HAHMSX, JOMYCKAaeT OIIMOKHU, HE BBIJEISET TJIABHOTO, CYIIECTBEHHOTO B OTBETE.
OTBET NOBEPXHOCTHBIN, O€3710Ka3aTeNbHBIN, OMYCKAIOTCS PEUYEBBbIE OIIMOKH.
CTyneHT TMOKa3blBa€T HUBKUM YpPOBEHb TMPEAMETHBIX, METaNpPeIMETHBIX U
JUYHOCTHBIX PE3YJbTaTOB OCBOCHUS yU€OHOU U CIUIIIUHBI.

4.3 OCOBEHHOCTMU PEAJIN3AIIAY YYEFHOU JUCIUILIUHBI
«PU3UKA» IJIAA UTHBAJIMIO0B U JINL C OTPAHUYEHHBIMHA
BO3MOXHOCTSAMMU 3I0POBbA

[Ipu oOyueHuum JMIl C OrPaHUYEHHBIMU BO3MOXHOCTSMHU  3J0POBbS
YUUTBHIBAIOTCS MX HHIUBUAyalbHbIE TcuXoduznyeckue ocodbeHHocTH. OOyueHue
WHBAJIMJIOB OCYIIECTBIISIETCS TaKXE€ B COOTBETCTBUM C WHIAWBHUAYaJIbHOU
IporpaMMon peabMIuTaluy UHBAIUA (TPU HAJIMYUH ).

JUis Jui ¢ HapylIeHHWEM CiayXa BO3MOXXHO IIPEJOCTaBICHHE Y4eOHOM
uHpOpMallMu B BU3yaJbHOU (hopme (KpaTKUil KOHCIIEKT JIEKIMI; TEKCThI 3a/laHui,
HaleyaTaHHbIE YBEJIUYEHHBIM HIPU(TOM), Ha AyIAUTOPHBIX 3aHATHUSAX JOIYCKAEeTCS
IIPUCYTCTBUE ACCHUCTEHTA, a TaKXKe CYypAOIIEPEBOTUMKOB "
TU(IOCYPAOTIEPEBOTUUKOB.

Texymuii KOHTPOJIb YCIEBAEMOCTH OCYIIECTBISAECTCA B MHCbMEHHOHN (opme:
OOy4aroluiicss TUCBMEHHO OTBEYA€T Ha BOIPOCHI, TMHCbMEHHO BBIMOJIHSIET
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npaktuueckue 3agaHus. Jloknan (pedepar) Takke MOXKET OBbITh MNPEACTaBICH B
NUCbMEHHOU (opMe, NpU 3TOM TpeOOBaHUS K COACPNKAHHUIO OCTAKOTCS TEMHU K€, a
TpeOOBaHUS K KadeCTBY H3JIOXKEHUS Marepuana (MOHATHOCTb, Ka4yeCTBO peuH,
B3aMMOJICHCTBHE C ayJUTOpHEe W T. [A.) 3aMEHSIOTCI Ha COOTBETCTBYIOLIHE
TpeOOBaHUs, TpPEIbSIBIsIEMble K MUCBMEHHBIM paboTaM (KadecTBO O(OpMIICHUS
TEKCTa W CIUCKAa JIUTepaTyphl, TPAMOTHOCTb, HAJIMYUE WILTIOCTPAIIMOHHBIX
MaTepHayoB U T.1.).

[IpoMexyTouHas aTrecTanusi sl JHI C HAPYUICHUSMH CIIyXa MPOBOJUTCS B
NUCBMEHHOU (popme, MPU 3TOM UCHOJB3YIOTCS 00LMe KpUTepuu oueHuBaHud. [Ipu
HEOOXOJMMOCTH BpeMsl MOATOTOBKU K OTBETY MOXET ObITh yBenWueHo. s aui ¢
HapyILIEHUEM 3pEHUs JIOIyCKAaeTCs ayAualbHOE IpEAOoCTaBlIeHHE WH(pOpMaluu, a
TaK)K€ MCIIOJIb30BAaHUE HA AyJUTOPHBIX 3aHATHUAX 3BYKO3AIMCBHIBAIOIIUX YCTPONCTB
(ntukropoHOB u T.A.). Jlomyckaerca MpPHUCYTCTBUE Ha 3aHATHSAX AaCCUCTEHTA
(OMOIIIHMKA), OKAa3bIBAIOIIETO0 OOYyYAIOIIUMCA HEOOXOJUMYI0 TEXHUYECKYIO
nomolb. TeKynmii KOHTPOJIb YCIEBAEMOCTH OCYLIECTBISIETCS B yCTHOU opme. [1pu
IPOBEJCHUHM MPOMEXYTOYHON aTTeCTallil Ui JIMI C HapyIIeHHEeM 3pEeHHs
TECTUPOBAHUE MOXKET OBITh 3aMEHEHO Ha YCTHOE COOECeI0BaHUE TI0 BOIIPOCAM.

Jis 7un ¢ OrpaHUYEHHBIMH  BO3MOXKHOCTSIMH — 3[IOPOBBSI, HMEIOIINX
HapyIICHUsS OTOPHO-ABUTATEIBHOTO ammapaTa, Ha ayJUTOPHBIX 3aHATUAX, a TaKXKe
IpU MPOBEACHUHU MPOLEAYP TEKYIIErOo KOHTPOJS yCIIEBAEMOCTH M MPOMEKYTOUHOM
aTTeCTallid MOTYT OBITh NPEAOCTaBICHBI HEOOXOMUMBIE TEXHUYECKHE CpEACTBa
(mepcoHaNbHBIA KOMIIBIOTEP, HOYTOYK WM JPYyrod TajpKeT); JOIMyCKaeTcs
IOPUCYTCTBHE  aCCUCTEHTa  (ACCHUCTEHTOB),  OKa3bIBAIOLIEro  OOYyYarolUMCs
HEOOXOJUMYI0 TEXHUYECKYIO MOMOIIb (3aHATH pabouyee MeCTO, MEepeABUTaThCS IO
ayJIUTOPHUH, IPOYUTATh 3a/1aHue, OQOPMUTH OTBET, OOIIATHCS C MPENOJaBATEIIEM.
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