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1. TACIIOPT PABOYEM [TIPOT'PAMMBI YYEEHOM JUCHUIIJINHBI
dusuka

1.1. O6s1acTh NPUMEHEHHUSsI IPOTrPAMMBI
O61eo6pazoBaTenbHas AUCHUILIMHA «DU3KKay ABISIETCS 00s3aTeIbHON YacThIO 00-
eo0pa3zoBaTEIBLHOrO MUKIIa 00pa3oBaTeIbHOM nMporpaMMel B cooTBeTcTBHM ¢ PI'OC
CIIO no cnenmansHoct 23.02.01 Opranuzanust nepeBO30K U yNpaBJIeHUE HA TPaHC-
nopte (110 BUJIaM).
[lepuoxa oOydenHus u pacupezesieHue Mo CEMECTPaM ONPEACISIOTC yIeOHbIM

wianoM BTXKT - ¢punmana PI'YTIC.

[TporpaMMa MOKET UCHIONIB30BATHCS APYTUMHU 00pa30BaTEIbHBIMU YUPEKICHUSA-
MU, peUTU3YIOIIMMHU 00pa30BaTEIbHYIO0 TPOrPpaMMy CPEAHETO (IOJHOTO) 001Iero oopa-
30BaHUA.

1.2. MecTo QMCUMIUVIMHBI B CTPYKType OCHOBHOIl mnpodeccuoHaIbHOH 00pa3oBa-
TeJbHOM MPOrPaMMbI:
JTUCLUIUIMHA BXOJIUT B 0011€00pa30BaTEeNbHBIA 1THUKII.

1.3. Heau A cuMnIMHbI:

CopmepxaHnue mporpamMmbl  0OIe00pa3oBaTeNbHOM  TUCHUIUIMHBL  Du3uka
HaITPaBJIEHO Ha JOCTHKEHUE CIEAYIOIIMX LEei:

e  (opMUpOBaHME MHTEpPECA U CTPEMIICHUSI OOYYAIOIIUXCS K HAyYHOMY H3Y-
YEHUIO MTPUPOIbI, PA3BUTHE UX MHTEIUIEKTYaJIbHbBIX U TBOPUECKUX CIIOCOOHOCTEN;

®  pa3BUTHE MPeICTaBICHUIA 0 HAyYHOM METOo/1e MO3HAHUSA
1 GOPMUPOBAHKE UCCIIEOBATENBLCKOIO OTHOIIECHUS K OKPYKAIOIIUM SIBICHUSM;

e  (opMHUpPOBaHHE HAYYHOTO MHPOBO33PEHMsI KaK pe3yjbTaTa U3y4eHHs OcC-
HOB CTPOEHHUS MaTepuu U QyHJAAMEHTAIbHBIX 3aKOHOB (DU3UKH;

e  (¢dopmupoBaHHE YMEHUU OOBICHATH SBJICHUS C MCIOJIb30BAaHHEM (pU3HUE-
CKUX 3HAHUM U HAyYHBIX JI0Ka3aTeJIbCTB;

e  (opMUpOBaHME TMPEACTABICHUN O PONU (PUIMKUA IS PA3BUTHS APYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHne HTUX 1ejedl o0ecneyrBaeTcsl PEeLICHWEeM CIEAYIOIUX 3ajad
B IIpoliecce U3yueHus Kypca (PU3UKU Ha ypOBHE CPEAHEro o01Iero o0pa3oBaHus:

e  puOOpEeTEeHUE CUCTEMbI 3HAHUW 00 OOHIMX (PUINYECKUX 3aKOHOMEPHO-
CTSIX, 3aKOHAaX, TEOPUSIX, BKJIIOYAsi MEXaHHUKY, MOJEKYJISAPHYIO (PU3UKY, 3JIEKTPOAMHA-
MUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKH;

e  (opmupoBanue yMEHUHI OPUMEHSATh  TEOPETHYECKHUE 3HAHUS
IUIsl O0BsICHEHUST (PU3UYECKUX SIBJICHUM B MPUPOJE U JJIS IPUHATUS MPAKTUYECKUX pe-
IIEHUI B IIOBCEAHEBHOM JKU3HU;



®  OCBOEHHE CITOCOOOB pELICHHs PAa3INYHBIX 33]a4 C SIBHO 3aJaHHOM (hu3uue-
CKOMl MOJENbIO, 3a/1ay, MOJApa3yMeBalOIINX CAMOCTOATEIbHOE cO3laHue (hu3nueckoin
MO/IEJIH, COOTBETCTBYIOIICH YCIOBUSIM 3a1a4H;

® TIOHMMaHWE (U3UYECKUX OCHOB M TIPUHITUIIOB JIEHUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTHUECKUX MPOIIECCOB, MX BIUSHUS Ha OKPY>KAIOIIYIO CPEAY:;

®  OBJIAJICHHUE METOIaMHU CaMOCTOSITENTEHOTO TUTAHUPOBAHUSA
¥ TIPOBECHUS (PU3NYECKUX IKCIIEPUMEHTOB, aHAIN3a W MHTEPIIPETAINN HHPOPMAIIUH,
OTIpe/IeNICHUS TOCTOBEPHOCTHU MOyUYEHHOTO PE3yJIbTaTa;

®  CO3/JaHHE YCJIOBHH IS Pa3BUTHS YMEHHU TMPOSKTHO-HCCIIEIOBATEIBCKOM,
TBOPYECKOU IEATENBHOCTH.

Ocobennocms — hopmuposanuss  COBOKYNHOCMU — 3a0ay  U3VUeHus  QuauKu
0N cucmemvl  CpeoHe20  NPOPEecCUOHANbHO20 — 00pA308aHUsl  3AKTIOYAEMCS
8 HeoOX0OUMOCU peanu3ayuu NPopeccuoHaIbHOU HANPABIEHHOCMU PeUaemblx 3a0a,
yuéma ocobennocmell cghepol OessmenbHoCmu 0y0yuux Cneyualucmos.

IIpoepamma no ¢usuxe npedocmasisiem 803MOAICHOCIb O PeAIU3AYUU PA3TUY-
HbIX MeMOoOUdecKUx nooxo008 K opeanusayuu ooyueHus uzuxke npu yCciosuu coxpaHe-
HUsL 0053aMeNbHOU YACU COOEPHCAHUS KYPCa.

IIpenooasamenv enpase camocmosimenbHo 8bloupams Gopmy uzyueHus mamepu-
ana: naeKkyust, OeMOHCMPayusi IKCNEPUMEHMA, NPAKMUYECKAs paboma, npakmuxKym no
peutenuio 3a0ay u np., d makice no ceoemy YCMOmpeHuIo nposoounm 0eMOHCMPAYUOH-
Hble U 1abopamopHvie pabomvl ¢ YUémom umerouie2ocs 0bopyoosanus (onpeoeisimo
IPOOOINCUMENILHOCIL IADOPAMOPHO2O UTU NPAKMUYUECKO20 3aHAMUS, OONOIHAMb €20
opyeumu sudamu pabom. usyyeHue meopemuiecKkoe0 Mamepuaid, pewerue 3a0ay, pa-
boma ¢ mexHuueCKuM meKkcmom, mecmuposanue u np.)

lIpenooasamensy camocmosimenvHo onpeodensiem Nocie008amenbHOCb U3)YeHUs
u 00vem uacos, omeoOUMbI HA U3VUEHUE OMOENTbHbIX MeM, 8bloupaem memMamuxy
npogheccUoHaNbHO OPUEHMUPOBAHHO2O COOEPHCAHUSL OUCYUNTIUHBL 8 3A8UCUMOCINU OM
cneyuguxu 6yoyweil npogeccuoHanibHol 0esmenbHOCmu 00Y4arouuxcs.

1.3.2 Ilnanupyemble Ppe3yJibTaThl OCBOeHHsI 001Ie00pa3oBaTeIbHOM
aucuIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO
Oco0oe 3HaueHue aucuuIimHa umeeT npu Gopmupoanuu u pazsutuu OK u IIK. O6-
e komrereHimu (nanee — OK) u npodeccruonanbpabie komneteHuuu (ganee — I1K)
®I'OC CIIO B COOTHECEHHMH C TUYHOCTHBIMH, METANPEIMETHBIMUA U TPEAMETHBIMU pe-
3yJbTaTaMu o0y4eHus 0a30BOroO YPOBHS (manee — [1PO)
dI'OC COO npencraBieHbl B TaOJIHIIE:



Kon u HaumeHoOBaHUE popMupy-
€MbIX KOMIIETCHIINHI

[Lnanupyembie pe3ysibTaThl OCBOCHUS JTUCLIUIUIUHBI

Oo6muel

JucuuminHapHbie2

OK 01. Beibupats criocoObI perie-
HUS 337124 PO ECCUOHATIBLHOM Jesi-
TEJIHOCTU TIPUMEHHUTEIBHO

K Pa3JIMYHBIM KOHTEKCTaM

JIndHOCTHBIE Pe3yJabTaThl JOJIKHBI OTpa)kaTh B YacTU
TPYIOBOT'O BOCITUTAHHUS:

- TOTOBHOCTh K TPYyIy, OCO3HAHUE LIEHHOCTH MacTep-
CTBa, TPYJOJO0HE;

- TOTOBHOCTh K AaKTHBHOW JESATEIBHOCTH TEXHOJIOTHU-
YEeCKOH M COIMaIbHOW HAIPaBJICHHOCTH, CIIOCOOHOCTD
WHUIUUPOBATh, TUIAHUPOBATh U CAMOCTOSITENILHO BBI-
MOJTHSATH TAKYIO IESTEIHHOCTH;

- MHTEpec K pa3iuuHbIM chepam mnpodeccrnoHalbHOR
NesITeIbHOCTH,

- TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO-
00pa30BaHMIO HA MPOTSHKEHUH BCEH JKU3HU.
MeTtanpeameTHble pe3yiabTaThl JOJKHBI OTPaXKaTh:
OBnazneHue yHUBEpCAJIbHBIMM Y4€OHBIMU IO3HABa-
TEJIbHBIMU JCHCTBUSIMHU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

CaMOCTOSITENIbHO (POPMYJIMPOBATh M aKTyalIU3HpPOBAThH
npobieMy, paccCMaTpuBaTh €€ BCECTOPOHHE; yCTaHaB-
JMBaTh CYUIECTBEHHBIH MPU3HAK WJIM OCHOBAHUS JUIS
CpaBHEHUs, KJIacCUPUKAIUK W OOOOIICHUS;, OIpese-
JATH LETH JAEATEIbHOCTH, 331aBaTh apaMeTphl U KpH-
TEPUU WX JOCTIKCHHS; BBISBISTH 3aKOHOMEPHOCTH U
NPOTUBOPEUYUS] B PAaCCMATPUBAEMBIX SBIIEHUSX; BHO-
CHTHb KOPPEKTHUBBI B JIESTEIBHOCTh, OIEHHBATH COOT-
BETCTBHE PE3YyJbTATOB IIESM, OILEHMBATH PHUCKH IIO-
CIICZICTBUH  NIESITENLHOCTH; pa3BUBaTh KPEATHBHOE

ITP6 1. CdhopmMHupOBaHHOCTH MPEJACTABICHUN O POJIHU
U MecTe (PU3MKH ¥ aCTPOHOMHUU B COBPEMEHHOH Hayd-
HOW KapTUHE MHpa, 0 cucTeMooOpasyrouiei posiu ¢u-
3MKM B PAa3BUTUM €CTECTBEHHBIX HAayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJIOTHH, O BKJIaJ€ POCCUHCKHUX
U 3apyOeXHBIX y4eHBIX-(DU3MKOB B Pa3BUTHE HAYKH;
NOHMMaHue (U3UYECKON CYIIHOCTH HaOII0JaeMbIX
SBJICHUH MHKpPOMHpa, MakpoMHpa U Meramupa; Io-
HUMaHHUE DPOJIM AaCTPOHOMMM B IPAKTHYECKOU mes-
TEIbHOCTUM 4YEJIOBEKa M  JajbHEHIIeM HayudHO-
TEXHUYECKOM pa3BUTHH, poiu ¢buzukn
B (GOpMHpPOBaHMU Kpyrozopa # (YHKIHOHAIHHON
IPaMOTHOCTH Y€JIOBEKa I PELIeHUs MPaKTHYECKUX
3ajauy;

I1P6 2. CdopMHUpPOBaHHOCTH YMEHHUH pacro3HaBaTh
¢uznyeckue sSBIeHUS (IIPOLECCh) U OOBICHATH UX Ha
OCHOBE M3YYEHHBIX 3aKOHOB: PaBHOMEpPHOE U PAaBHO-
YCKOPEHHOE MPSMOJIMHEHHOE JBH)KEHUE, CBOOOIHOE
NaJicHUE TEJl, JBW)KEHUE 10 OKPY)KHOCTH, WHEpLMS,
B3alMOJICIICTBHE Tel, KoieOaTelbHOE JIBUKEHUE, pe-
30HAaHC, BOJIHOBOE JBWXEHME; MU(dy3us, OpoyHOB-
CKO€ JIBIDKEHUE, CTPOCHHE JKUJKOCTEN U TBEpABIX TET,
U3MEHeHHe oObeMa Tell NpU HarpeBaHuM (OXJaXKiae-
HUM), TEIUIOBOE paBHOBECHE, HCHAapeHue, KOHJEeHca-
IUsl, IUIaBJICHHWE, KPUCTAIM3ALUs, KUTIEHHE, BIAX-
HOCTb BO3/1yXa, CBSI3b CPEIAHEN KHMHETHYECKOW JHEp-

1 O6mme pe3ynbTaThl chOpMYIMPOBAHEI B COOTBETCTBUH C JINYHOCTHBIMU M MeTanpeaMeTHbIMu pesyiasratamu @I'OC COO, B popMupoBaHHH KOTOPBIX ydacTBYeT 00mieo0pazoBaTenbHas

JIHUCIUILINHA.

2 JlucrmiinHapHBIE Pe3yIbTaThl CPOPMYINPOBAHEI M IPOHYMEPOBAHEI B COOTBETCTBUH C TPEOOBAaHMSIMHU K IIPEAMETHBIM pe3yabTataM 60azosoro yposHs (ITP6) @T'OC COO (Ilpukaz Mu-

HoOpHayku Poccum ot 17.05.2012 Ne 413 (penmakuus ot 27.12.2023 1.).




MBIIIJICHUE MTPU PEUICHUN KU3HEHHBIX MPOOJIEM;

0) 60a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

- BIQJICTh HABBIKAMH YYE€OHO-HCCIICIOBATEIILCKOU |
MPOCKTHON JESITEILHOCTH, HABBIKAMHU pPa3pelICHUS
pooem;

- BBISBJISATH NMPUYUHHO-CJICJACTBCHHBIC CBS3M U aKTya-
JTU3WUPOBATH 33/1a4y, BBIIBUTaTh THIIOTE3Y €€ PEIICHUs,
HAaXOJIUTh AapPryMEHThI I JIOKA3aTeJbCTBA CBOMX
YTBEPXKICHUI, 33/1aBaTh MapamMeTpbl U KPUTCPUH pe-
HIEHHUS;

- aHAJIM3UPOBATH TOJTYICHHBIC B XOJIC PEIICHUS 3a]1a-
YH Pe3yJIbTaThl, KPUTHUECKU OI[CHUBATh MX JIOCTOBEP-
HOCTb, IPOTHO3UPOBATh U3MCHEHHUE B HOBBIX YCIIOBHU-
X

- YMETh TNEPEHOCHUTh 3HAHUS B TO3HABATCIHHYIO H
MPAKTUYECKYIO YaCTH KU3HEACATEIILHOCTH;

- YMETh MHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMET-
HBIX 00JIacTel;

- BBIIBUTATh HOBBIC WJICH, MPEJIaraTh OPUTHHAIBHBIC
MOJIXOJIbI U PEIICHUS;

- IMPOSABJIATH CIIOCOOHOCTH HMX MCIIOJIB30BAaHHUA B IO-
3HaBaTEJIbHON U COHH&HBHOﬁ IMPAKTHUKE;

-IPOABIIATH CIIOCOOHOCTE M TOTOBHOCTH K CaMOCTOS-
TCJIbBHOMY IIOUCKY MCTOINOB PCIICHHUA ITPAKTHUYCCKUX
3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUS

- CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a7a4M B
00pa30BaTeNbHON NEATENFHOCTH U JKU3HEHHBIX CHUTY-
aIUsX; BBISBISITH NMPUYHMHHO-CIIEACTBEHHBIE CBSI3U U
JUISL JI0Ka3aTeNbCTBA CBOMX YTBEPXKJIEHUM, 3a/1aBaTh
nmapamMeTpsl U KPUTEPUHU PEIICHHUS aKTyaJln3HUpOBaTh
3a/1auy, BBIJIBUTATh TUIIOTE3y €€ pPELICHHUs, HAXOAUTh
apTyMEHTHI,

- aHAJIM3UPOBATH IMOJYYEHHBIE B XOJI€ pEUICHUs 3a/1a-
YU pe3yJbTaThl, KPUTUUECKH OIEHUBATHh UX JIOCTOBEP-

MU TEIUIOBOTO JIBMD)KCHHS MOJIEKYJNT ¢ aOCOTIOTHON
TeMIepaTypoi, MOBBIIICHUE JIaBJICHUS Ta3a IpU €ro
HAarpeBaHUMU B 3aKPBITOM COCYZE, CBSI3b MEXKIY Mapa-
METpaMHM COCTOSIHUSI Ta3a B H30MpOoleccax; IEKTPHU-
3auMsd  TeJ, B3aUMOJEWCTBUE 3aps/iOB, HAarpeBaHUE
MPOBOJHHUKA C TOKOM, B3aWMOJICCTBUE MArHUTOB,
AJIEKTPOMArHUTHAS UHIYKIUSA, N€UCTBUE MATHUTHOTO
MOJIS Ha MPOBOJHUK C TOKOM M ABWKYIIMHCA 3apsi,
AJIEKTPOMArHUTHBIE KOJICOAHUSI W BOJIHBI, MPSMOJIH-
HEWHOE pacnpoCTpaHEHHE CBETa, OTpakeHHue, Ipe-
JoMiIeHne, uHTepdepeHnns, TudpaKuus 1 mosIpu3a-
U CBETa, AUCHEPCHS CBETa; (POTOIICKTPUUCCKUI
a¢(deKT, CBETOBOC JaBJIICHHE, BOSHUKHOBCHHE JIMHEH-
4aTOTO CIIEKTpa aToMa BOJAOPOJa, €CTECTBEHHAsI U UC-
KYCCTBEHHAs PaJIMOAKTUBHOCTb;

ITP6 3. Bnagenune OCHOBOIOJIATAIOIIMMHU (PU3HUYECKH-
MU TIOHSTHSIMU M BEJIUYMHAMH, XapaKTEPHU3YIOUTUMU
(du3uYecKkue mporecchl (CBSI3aHHBIMH C MEXaHHYe-
CKMM JBHM)KCHHEM, B3aMMOJICHICTBHEM TEIJI, MEXaHHYe-
CKUMH  KOJCOAaHMSIMU H  BOJHAMH, aTOMHO-
MOJIEKYJISIPHBIM CTPOEHUEM BEIIECTBA, TEIIOBBIMHU
MPOLIECCAMU; DJIEKTPUYECKUM U MArHUTHBIM MOJISIMU,
ANEKTPUUYECKUM TOKOM, 3JIEKTPOMArHUTHBIMU KOJeba-
HUSIMH ¥ BOJHAMM; ONTHYECKUMHU SIBICHUSIMH, KBaH-
TOBBIMH SIBICHUSIMU, CTPOEHHUEM aTOMa M aTOMHOTO
A7pa, PaaIuOaKTUBHOCTHIO); BIaJIeHHE OCHOBOIIOJAra-
FOIIMMU ACTPOHOMHYECKUMU TOHSITHUSMH, MO3BOJISIO-
IIMMU XapaKTEPU30BaTh MPOLIECCHI, MPOUCXOASIINE Ha
3BE3/aX, B 3BE3JIHBIX CHCTEMax, B MEKIraJaKTHICCKOM
cpene; MBUKEHHEe HEeOECHBIX Tell, IBOIIOLHUIO 3BE3] U
Bcenennolii;

I[IP6 4. BnaneHue 3aKOHOMEPHOCTSIMH, 3aKOHAMH
U TeopusiMU (3akoH BcemupHoro Tsarorenus, I, IT u 111
3aKkOHbl HBIOTOHA, 3aKOH COXpPAHEHHSI MEXaHWYECKOM




HOCTb, ITPOTHO3UPOBATH U3MECHEHHE B HOBBIX YCJIOBH-
SX; JaBaTh OLCHKY HOBBIM CHTYalMsSM, OIICHUBATh
PUOOPETEHHBIN OIIBIT;

- pa3pabaTbIBaTh IUIaH PEIICHHS MPOOJIEMBI C Y4€TOM
aHaJIM3a UMEIOIIUXCS MaTepHaIbHBIX U HEMaTepHaib-
HBIX PECYpPCOB; CTaBHTbH NMPOOJEMBI M 33/1a4H, JOITYC-
Kalolle albTePHATUBHBIC PEIICHUS

SHEPIruM, 3aKOH COXPAHEHUSI MUMITYJIbCa, IPUHIIUI CY-
MEePIO3UIMN CUJI, MPUHIUIT PABHOIIPABHOCTH UHEPIU-
aJIbHBIX CHCTEM OTCUCTa; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, ra30BbIE
3aKOHBI, MEPBbII 3aKOH TEPMOJIMHAMHKHU; 3aKOH CO-
XpaHEHHUsI SJIEKTPUYECKOro 3apsja, 3akoH Kyrona,
3akoH OMa Juist yyacTka 1enu, 3akoH OMa Jij1si TOJIHOM
AJIEKTPUYECKOM 1ienu, 3aKoH J[xoyns - JleHia, 3aKoH
AJIEKTPOMArHUTHOM MHIYKLIHUHU, 3aKOH COXpaHEHUs
SHEPruu, 3aKOH MPSMOJUHEHMHOTO pacnpoCTpaHECHUS
CBETAa, 3aKOH OTPAXXEHUsSI CBETA, 3aKOH MPEIOMIICHUS
CBETa; 3aKOH COXPAHEHUS SHEPIUH, 3aKOH COXPAHCHUS
HMMITYJIbCA, 3aKOH COXPAHEHUS DJEKTPUUYECKOTO 3aps-
Jla, 3aKOH COXPAHEHHUs MacCOBOIO YMCJIA, TOCTYJaThl
bopa, 3akoH pagnMoakTUBHOIO pacmajia); YBEpEHHOE
HCIOJb30BAaHUE 3aKOHOB W 3aKOHOMEPHOCTEH WP
aHam3e (PU3NIECKUX SBICHUHA U MTPOIECCOB;

[IP6 6. BrnageHne OCHOBHBIMH METOJAMU HAyYHOTO
MO3HAHMSI, WCTOJIB3YyeMbIMH B (PU3HUKE: TPOBOIUTH
MpsIMble U KOCBEHHbBIE M3MEpPEHUsS (PU3MUECKUX BEIH-
YMH, BBIOMpas ONTHMAaJbHBIA CIIOCO0 HM3MEpPEHUs U
HCIIOJIb3Ys] U3BECTHBIE METObI OLIEHKH MOTPEIIHOCTEN
WU3MEPEHHH, TPOBOJUTH UCCIEIOBAaHUE 3aBUCUMOCTEN
buznuecKux BCJIMYUH
C HCIIOJB30BAHUEM TMPSIMBIX H3MEPEHUU, OOBSICHATH
MOJTyUYEHHBIE Ppe3yJIbTaThl, HUCHONB3YS (pU3MUecKue
TEOPHUH, 3aKOHBI M TOHSATHSA, W JENaTh BBIBOJBI, CO-
OJIF0 1aTh npaBuia 0e30I1acHOr0 Tpyna
MIPU TIPOBEICHUH MCCIIEOBAaHUN B paMKax y4eOHOTO
DKCIIEPUMEHTa U Y4eOHO-HCCIEeIOBATEIIbCKON  Jiesi-
TETBHOCTH C WCIOJIb30BaHUEM HH(PPOBBIX H3MEPH-
TEIBHBIX YCTPOUCTB U J1aOOPATOPHOTO 00OPYTOBAHUS;
c(hopMUPOBAHHOCTH MIpEeACTaBICHUI
0 METOJax MOJYyYEHUsS HAYYHBIX ACTPOHOMHUYECKUX
3HAHUM;




ITP6 7. ChopmMupoBaHHOCTh YMEHHS peIIaTh pacyer-
HBIE 33/1a4Ml C SIBHO 33JIaHHOM (PU3UYECKON MOJEIbIO,
UCIIOJIB3YS ¢usnueckue 3aKOHBI
U MIPUHIIMIIBI; HA OCHOBE aHaIM3a yCJIOBHS 3a7]au BbI-
Ouparb (U3NYECKYI0 MOJEIb, BBIICIATH (PU3UUIECKUE
BEJIMYMHBI U (OPMYIIbI, HEOOXOJUMBIE NIJIsl €€ pelie-
HUS, MPOBOJAUTH PACUYEThl U OIICHMBATh PEAIbHOCTH
MOJIyUEHHOT0 3HAa4YeHUs (PU3MUECKON BEITUYMHBI; pe-
11aTh KaueCTBEHHbBIE 3aJauM, BbICTpauBas JIOIMUECKU
HEMPOTUBOPEUNBYIO IEMOUKY PACCYKICHHUH ¢ OMOpOii
Ha M3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (hu3nde-
CKHE SIBIICHUS

OK 02. Mcnonb30BaTh COBPEMEHHbIE
CpeICTBa MOUCKA, aHAIN3a

¥ MHTEpIpeTauy HHHOpMaIuu

U MTHPOPMAIMOHHBIE TEXHOJIOTUU

JUTSI BBITIOJTHEHUS 337249 PO eccro-
HAJIBHOM JeITeIbHOCTH

JINYHOCTHBIE Pe3yJbTAThl JOJDKHBI OTPAXaTh B YacCTH
[EHHOCTH HAYYHOTO ITO3HAHMS:

- ¢(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBY-
IOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH H
OOILECTBEHHON MPAaKTHKH, OCHOBAHHOTO Ha IHMAJIOre
KYJBTYP, CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTa
B TIOJIMKYJIbTYPHOM MHUDE;

- COBEpILEHCTBOBAaHHE S3BIKOBOM M YHUTATEIbCKOU
KyJIbTyphl KaK CpeICTBa B3aUMOICHUCTBUS MEXIy
JIOABMU U TIO3HAHUSI MUDA;

MeramnpeaMeTHbIe pe3ybTaThl JOJDKHBI OTPaXKaTh:
OBnazieHne YHHUBEpPCAIbHBIMU Y4YeOHBIMH I103HaBa-
TEJNbHBIMU JACUCTBUSIMHU:

B) paboTa ¢ uHpopmarueil:

- BJIJICTh HaBBIKAMU TOJYYCHUs WHGPOPMAIUN U3 UC-
TOYHUKOB Pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYILECTB-
JSTh TOWCK, aHAIIN3, CHCTEMATU3aIluI0 M HHTEpIIpeTa-
U0 MHPOPMALMU Pa3IMYHBIX BHJIOB U (hopM mpen-
CTaBIICHWSI,

- CO3J1aBaTh TEKCTHI B Pa3IMUHBIX (hopMaTax ¢ y4eTOM
Ha3zHa4YeHUs] HHOOPMAINH U TIeTICBON ayJAUTOPUH, BbI-
Oupast onTUMaNBHYI0 (OPMY TPEACTABICHUS U BU3Yya-
JIM3aIHN;

[IP6 5. YMeHue y4MTHIBATH TPAHUIIBI MPUMEHEHHS
M3Yy4eHHBIX (U3MYECKHX MOJeNeil: MarepuanbHas
TOYKa, MHEpLHAIbHAS CUCTEMA OTCUETa, UCAIbHBIN
ra3; MOJEJIU CTPOEHHUS Ta30B, KUJIKOCTEH M TBEPABIX
T€J, TOYEYHBIA BJIEKTPUUYECKUN 3apsl, sAepHas Mo-
Jleb aToMa, HYKJIOHHAas MOJElIb aTOMHOIO sapa
IIpU pelieHnn (GU3NYecKuX 3a1au;

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOUN MO3HIINH
M0 OTHOIICHUIO K (PU3UYECKON MH(POpMAILIUU, TTOTyYa-
€MOH M3 Pa3HBIX UCTOYHUKOB, YMEHUI HCIIOJIb30BATh
1M(ppoBbIE TEXHOJIOTUH AJIs MOUCKA, CTPYKTYpHUpOBa-
HUS, MUHTEPNpPETalli U TPECTaBICHUS y4eOHOU H
HAy4YHO-TIOMYJISIPHON MH(MOpMALIUK; Pa3BUTHE YMEHUM
KPUTUYECKOI'0 aHajI13a MojiyyaeMoi nH(opMaru




- UCMOJb30BaTh CPENCTBA MH(OPMALMOHHBIX U KOM-
MYHHUKAI[UOHHBIX TEXHOJOTHI B PELICHUH KOTHUTHUB-
HBIX, KOMMYHUKATHBHBIX U OPTaHU3AI[MOHHBIX 3a/1a4 C
coOmofeHneM TpeOOBaHUN SPrOHOMHKH, TEXHHUKHU
0€30MaCHOCTH, TUTHEHBI, pecypcocOepekeH s, IPaBo-
BBIX U 3TUYECKUX HOPM, HOpM MHGPOPMAIIMOHHOHN 0e3-
OIIaCHOCTH;

- BJIQJICTh HABBIKAMH pPACIO3HABAHUS W 3aIUTHl WH-
dbopmaruu, nHGOPMAMOHHONW 0€30MacCHOCTH JIUYHO-
CTH

OK 03. ITnanupoBatb

U pealin30BbIBaTh COOCTBEHHOE TIPO-
deccroHanbHOE

Y JINYHOCTHOE PA3BUTHE, IPEIITPH-
HUMATEIbCKYIO ICATEIbHOCTD

B IpodeccuoHabHOM cepe, uc-
MI0JIb30BATh 3HAHUSI 11O TPABOBOM

U (UHAHCOBOM TPAMOTHOCTH

B PA3IMYHBIX )KU3HEHHBIX CUTYallU-
X

JIM4HOCTHBIE PE3yJbTaThl JOJIKHBI OTPaXkaThb B YacTU
JyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUSA:

- CHOCOOHOCTb OLICHMBAaTh CHUTYallMl0 U IMPUHUMATD
OCO3HaHHBIE PELIEHUS, OPUEHTUPYSICh HA MOpPAJIBbHO-
HPaBCTBEHHbIE HOPMBI
U LIEHHOCTH;

-OCO3HAHME JIMYHOIO BKJIAJ B IOCTPOEHUE YCTOMYHMBO-
ro Oyayuiero;

MertanpeameTHble pe3yibTaThl JOJKHBI OTPa)KaTh:
OBnazneHne yHHUBEpPCAIBHBIMU DETYJIATUBHBIMHU JIEH-
CTBUSIMU:

a) caMOOpraHu3aIus:

- CaMOCTOSITENIBHO OCYIIECTBIATH IIO3HABATEIBHYIO
NesITeIbHOCTD, BBIABIATH MPOOJIEMbI, CTaBUTh U (op-
MYJIMPOBAaTh COOCTBEHHBIE 33/1a4u B 00pa30BaTeIbHOMN
JESATEIIBHOCTH U KU3HEHHBIX CUTYalUsX;

- CaMOCTOSITENIbHO COCTABJIATh IUIAH DPELICHHs IpO-
OJIEMBI C YY€TOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEN

U IIPENIOYTEHUN;

- 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

CIOCOOCTBOBaTh (HOPMUPOBAHMIO U MPOSBICHUIO IIH-
POKOM 3pyIUIIMN B pa3HbIX 00JACTSIX 3HAHUM, MOCTO-
SIHHO TIOBBIIIATH CBOM 00pa3oBaTeNbHbIM M KYIbTYp-

ITP6 9. CchopmupoBaHHOCTH COOCTBEHHOUW TO3HIINH
M0 OTHONICHHUIO K PU3NYEeCKOU HH(POPMAIIH, TOTyda-
€MOHM M3 pa3HbIX MUCTOYHUKOB, YMEHHI HCIOJb30BAThH
u(ppoBbIE TEXHOJIOTHH AJIS MOUCKA, CTPYKTYPHUPOBa-
HUS, UHTEpHpETaluu U MPEJCTABICHUS Y4eOHOH MU
HAy4YHO-TIOMYJISIPHON UH(OpMaLNK; pa3BUTUE YMEHHIM
KPUTUYECKOTO aHaJIn3a MojydyaeMoi nHdopmauu
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HbIH YPOBEHB;

0) CaMOKOHTPOJIb:

WCIOJIb30BaTh MPUEMBbI PEQUICKCHH NIl OIICHKU CHUTY-
aIuu, BIOOpa BEpHOTO PEIICHNUS;

- YMETh OIICHUBATh PUCKH M CBOEBPEMECHHO MPUHU-
MaTh peleHUs

10 UX CHIDKCHUIO

OK 04. D¢ddexTuBHO B3auMo1eii-
CTBOBAaTh

u paboTaTh

B KOJUICKTHBE U KOMaH 1e

JIM4HOCTHBIE PEe3yabTaThl JOJKHBI OTPaXKaTh B YaCTH
IIEHHOCTH HAyYHOTO MTO3HAHMS:

-OBJIaJIEBAHKE HABBIKAMH YYEOHO-HCCIIEI0BATEIbCKOM,
MIPOCKTHOM M COLMAIILHOM JCSATEIBHOCTH;
MeranpeaMeTHbIE pe3yJabTaThl JIODKHBI OTPaXKaTh:
OBnaneHue YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMU
JICHCTBHUSMHU:

0) COBMECTHasl IeITEIIbHOCTD:

- IOHUMATh M WCIOJH30BATh MPEUMYIINECTBA KOMAaH/I-
HOM U MHANBUAYAIBHON pabOThI;

- BBIOMPATh TEMaTUKy M METOIbI COBMECTHBIX JICH-
CTBUH C y4yeToM OOILIUX MHTEPECOB M BO3MOXKHOCTEH
Ka)XJ0r0 YJIeHa KOJUICKTHBA;

- MPUHUMATH 1I€JIM COBMECTHOM NEATEeIbHOCTH, Opra-
HHU30BBIBATh

1 KOOPJIMHUPOBATH JACHCTBUS 1O €€ JOCTHXKCHHIO: CO-
CTaBJIATH IUIaH JEUCTBUH, pacrlpeeNiaTh poJid C yde-
TOM MHEHUH YyYaCTHHKOB, OOCYKIaTh pPe3yJIbTaThl
COBMECTHOI paboThI;

-OIlCHMBAaTh KA4eCTBO CBOETO BKJIAJa W KaXIOrO
y4acTHUKA KOMaH/Ibl B OOILIUI pe3ynbTaT mo pa3pado-
TaHHBIM KPUTEPHSIM;

-TpejyiaraTh HOBBIC MPOEKTHI, OLICHUBATh UACH C IO-
3WIIMM HOBU3HBI, OPUTHHAIBHOCTH, TPAKTHYSCKON
3HAYUMOCTH, KOOPJMHHUPOBATh
Y BBIIIOJIHATH PabOTy B YCIOBHUSAX PEATbHOTO, BHPTY-
QIIBHOTO ¥ KOMOWHUPOBAHHOTO B3aWMO/ICHCTBUS;
-OCYIIECTBIISITh TTO3UTUBHOE CTPATETHYECKOE TOBEJIE-

[1P6 10. OBnageHne yMeHHsIMH pabOTaTh B TpyIIIe
C BBINIOJTHEHUEM Pa3JIMYHBIX COIHAIBHBIX POJICH, Iia-
HUpPOBaTh paboTy TPYNIBI, PAMOHAIBHO pacmpene-
JSATH  JCATENFHOCTh B HECTAHAAPTHBIX CUTYalUsX,
aJIeKBaTHO OLICHWBATh BKJIAJ KaXIOTO U3 YYaCTHUKOB
IPYIIIBI B PELIEHUE PACCMAaTPUBAEMOM TPOOIeMBbI
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HUE B Pa3IMYHBIX CUTYAIUsX, MPOSIBISITH TBOPUYECTBO
1 BOOOpakeHUe, ObITh HHUIIUATUBHBIM.

OBnazieHue yHUBEPCAIbHBIMH PETYJISATUBHBIMH JICH-
CTBUSIMU:

T) IpUHATHE ce€0s U APYTUX JIOJICH:

- NPUHUMATh MOTUBBI U apryMEHTHI JAPYTUX IOJei
IIpY AHAJIN3€ PE3YIbTATOB JAESITEIbHOCTH

OK 05. OcyiiecTBiATh yCTHYIO U
IMCbMEHHYIO KOMMYHHUKAIUIO

Ha rOCYJapCTBEHHOM si3bike Poccuii-
ckoit denepanuu ¢ y4eToM 0COOCH-
HOCTEW COLIMAIBLHOTO

U KyJIbTYpPHOTO KOHTEKCTa

JInyHOCTHBIE pe3ynbTaThl JAOHKHBI OTpa)kaTh B YaCTH
ICTETUYECKOTO BOCITUTAHHUS:

- 9CTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYAs ICTETH-
Ky ObITa, Hay4HOTO U TEXHUYECKOTO TBOPYECTBA,
CIopTa, Tpyna
M OOILIECTBEHHBIX OTHOIIECHUI;

B 00JIaCTU MaTPUOTHUYECKOTO BOCITUTAHUS TTPOSIBIISTH:
-IIEHHOCTHOE OTHOLLIEHUE K rOCYJapCTBEHHBIM CHMBO-
J1laM, UCTOPUYECKOMY M TPUPOJHOMY HAClEeIuI0, Ta-
MSITHUKaM, TpaauuusaM HapoaoB Poccuu, nocTuxeHu-
ssM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX
1 TPYZE;

MeranpeamMeTHble pe3yabTaThl JOKHBI OTPAXKATh:
OBnazieHue yHUBEPCAIHHBIMH KOMMYHHKATHUBHBIMU
JIEUCTBUSIMU:

a) obuieHue:

- OCYIIECTBISATh KOMMYHHUKAIIUU BO BCeX cepax Ku3-
HHU;

- Pa3BEpPHYTO U JIOTUYHO HU3J1araTth CBOK TOUKY 3PEHUS
C MCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

ITP6 1. ChopMupoOBaHHOCTH MPENCTABICHUH O POJIU
U MecTe (PU3MKHM U aCTPOHOMUU B COBPEMEHHOH Hayd-
HOW KapTHHE MHpa, 0 cucTeMooOpasyromiei ponu ¢u-
3UKM B PAa3BUTHUM €CTECTBEHHBIX HAyK, TEXHHUKH
U COBPEMEHHBIX TEXHOJIOTHM, O BKJIAJIE POCCUHUCKHUX
U 3apyOeXHbIX y4eHBIX-(DU3MKOB B Pa3BUTHE HAYKU;
MOHMMaHue (U3MYECKON CYIIHOCTH HaOII0JaeMbIX
ABJICHU MHKpPOMHpAa, MakpoMHpa U Meramupa; Io-
HUMaHUE POJM ACTPOHOMHUHM B IPaKTUYECKOW Jes-
TEIbHOCTHM 4YEJIOBEKA M JaJbHEHIIEM Hay4dHO-
TEXHUYECKOM pa3BUTHUH, poiu ¢buzukn
B (opmupoBaHUM Kpyrozopa U (yHKIHOHAIBHOM
I'PaMOTHOCTH 4€JIOBEKA I PEIICHHs NMPAKTUYECKUX
3aj1a4

OK 07. ConelicTBOBaTh COXPAHEHUIO
OKpYyKarolllel cpeibl, pecypcocoe-
PEKEHHIO, TPUMEHSITh 3HAHUS

00 M3MEHEHUH KJIMMaTa, IPUHITUITHI
OepeKIIMBOro MPOU3BOJCTBA, 3(-
(EeKTUBHO IEUCTBOBATh

B UpE3BBIYAIHBIX CUTYalUAX

JInyHOCTHBIE pe3yNbTaThl JOJKHBI OTPAXKATh B YaCTH
9KOJIOTUYECKOTO BOCITUTAHMUSL:

- ¢(hOpMUPOBAHHOCTb SKOJIOTUYECKON KYJIbTYpBI, IO-
HUMAHHME BIIMSIHUS COLMAIIBHO-D)KOHOMHYECKUX IpO-
LIECCOB HA COCTOSIHUE ITPUPOJHON M COLMAIBHOU Cpe-
IIbl, OCO3HaHHE TJ00aIbHOIO XapakTepa 3KOJOoruye-
CKUX Ipobiem;

ITP6 8. ChopMHUPOBAaHHOCTH YMEHHS HMPUMEHSTH I0-
Jy4eHHbIE 3HaHMS A1 OOBACHEHUS YCIOBUH MpoOTe-
KaHus ~ (U3MYECKHX  SBJIGHUH B TPUPOJE
M A8 TOPUHATUAS — OPAKTHYECKUX  pEelIeHMi
B [TOBCETHEBHOM KHU3HU JJIs1 o0ecriedeHus: 6e301macHo-
CTH Tpu oOpallleHnu ¢ ObBITOBBIMU IpUOOpaMu U TeX-
HUYECKUMH YCTPOMCTBAMM, COXPAHEHHs 310pOBbI M
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- TUTAHUPOBAHUE U OCYIIECTBIICHUE JICUCTBHI B OKPY-
JKaIoIIeH cpejie Ha OCHOBE 3HAHUA 1I€JIe YCTOMYMBOIO
Pa3BUTHS YEJIIOBEUECTBA;

AKTUBHOE HETPUSITHE JCUCTBUI, MPUHOCAIIUX BpPEI
OKpY>Karolllen cpejie

COOJIIOJIEHUs] HOPM HKOJIOTUYECKOTO IOBEICHHS B
OKpy’Karollel cpele; IOHUMaHME HEoO0XOAUMOCTH
NPUMEHEHHUS JOCTHKCHUH (HU3UKM W TEXHOJIOTUH
JUIsl pAallMOHAJIBHOTO ITPUPOJOIOJIB30BaHUS

23.02.01 /1K 2.1 ObGecnieunBarh
BBITIOJTHCHHE YCIIOBUH 110 OpraHU-
3aIMH JBUKCHHS TPAHCIIOPTA.

OBjaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHbIMU
JeHCTBUSIMU:

a) CaMOOPraHu3alMs:

- CAMOCTOSTEIBHO OCYIIECTBIISITh I0O3HABATEIbHYIO
JEeSITeNIbHOCTD, BBISIBISATH MPOOIEMBI, CTABUTH U (HOp-
MYJIUPOBaTh COOCTBEHHBIE 3a/1a4H B 00pa3oBaTeIbHON
NESATEIbHOCTH U JKU3HEHHBIX CUTYALUX;

- CAMOCTOSITEJIbHO COCTAaBIIATH IJIaH PEIICHUS MPO-
OJIEMBI C y4ETOM UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANOYTECHUI;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

croco0cTBOBaTH ((OPMUPOBAHHIO ¥ ITPOSIBIICHUIO IITH-
POKOM 3pyAMIIMM B pa3HbIX 00JacTIX 3HaHUH, IOCTO-
STHHO TIOBBIIIATh CBOI 00pa3oBaTeIbHBIN U KYJIbTYp-
HBII YPOBEHB;

- copMupoBaTH yMEHUS pemaTh pacueTHBIC 3a7auu C
SBHO 3aJlaHHON (DU3MYECKOH MOJEIbI0, HCIONb3Ys
¢du3nveckre 3aKOHbI U TPUHIIMITBI, HA OCHOBE aHaIM3a
YCIIOBHS 33J1a4d BBIOUPATh (PU3UYECKYIO MOJICNb, BbI-
JeNnaTh (U3NYecKrue BeNUYUHBI U (HOPMYIBI, HEOOXO-
JMBIE JIJISl €€ PEUICHHUs, TPOBOIUTH PacdeThl U OIle-
HUBAaTh PEAJbHOCTh IMOJYYCHHOTO 3HA4YCHHS (U3NUe-
CKOH BEJIMYHMHBI; PEIlaTh KaYCCTBEHHBIC 3a/1a4H, BbI-
CTpauBasi JIOTUYECKH HENPOTHBOPCUUBYIO IICTIOYUKY
paccyKICHHUI C OMOPOH Ha U3YUCHHBIE 3aKOHBI, 3aKO-
HOMEPHOCTH U (PU3HUYECKUE SBIICHHUS;

- BIIQJICTh OCHOBOMOJIATAOINNMHU (DU3HYECKUMHU TTOHSI-
TUSAMH W BEIIMYUHAMH, XapaKTEPHU3YIOMUMU (PU3NUe-
CKHE TIPOIECCHI (CB3aHHBIMH C MEXaHWYECKUM JIBH-
KCHHEM, B3aUMOJICHCTBHEM TeJl, MEXaHHUECKHUMH KO-
NneOaHUSMH W BOJTHAMH; aTOMHO-MOJICKYJISIPHBIM CTPO-
CHHEM BEIIECTBA, TEIJIOBBIMU IMPOIECCAMM; IIECKTPH-
YECKUM W MAarHUTHBIM TIOJSIMH, JJIEKTPUICCKUM TO-
KOM, JIEKTPOMAarHUTHBIMH KOJICOAHWSIMHU M BOJIHAMHU );
- BIIQJICTh 3aKOHOMEPHOCTSIMHU, 3aKOHAMH U TCOPHSIMH,
3aKOH COXpaHEHHsI MEXaHUUYECKOM YHEPTUH, 3aKOH CO-
XpaHeHUs! UMIYIbCa, TPUHIIUIT CYNIEPIIO3UIIUN CHUII,
MIPUHIIMI PABHONIPABHOCTH UHEPIHAIBLHBIX CUCTEM
0TCYETa; MOJICKYIIIPHO-KMHETUYECKYIO TEOPUIO CTPO-
€HHS BEIlleCTBa, Ta30BbIE 3aKOHBI, IEPBBI 3aKOH Tep-
MOJIUHAMUKH; 3aKOH COXPAHEHHUS AIEKTPUIECKOTO 3a-
psiaa, 3akoH Kymnona, 3akon OMa a7st yyacTKa IerH,
3akoH OMa IS TIOJTHOM MEeKTPUYECKOM 1eMH, 3aKOH
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Jxoyis - JIeHna, 3aKOH 3J€KTPOMArHUTHON UHIYK-
LIMH, 3aKOH COXPAHEHUS YHEPTUU, 3aKOH IIPSIMOJIMHEN-
HOTO PacIpOCTPAaHEHHUS CBETA, 3aKOH OTPAKCHUS CBE-
Ta, 3aKOH MPEJIOMJICHHUS CBETA; 3aKOH COXPaHEHUs
SHEPIUH, 3aKOH COXPAaHEHMsI UMITYIIbCa, 3aKOH COXpa-
HEHUS 3JIEKTPUUECKOTrO 3apsijia, 3aKOH COXPaHEHUS
MAaccOBOI'0 YUCIIa, OCTyNaTsl bopa; yBepeHHoe uc-
II0JIb30BAHUE 3aKOHOB U 3aKOHOMEPHOCTEH IIPU aHa-
3¢ pU3MUECKUX SBJICHUN U MTPOIIECCOB
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1.4. PexomeHayeMoe KOJUYECTBO YACOB HA OCBOEHHE MPOrpaMMbl THCUHUILIH-

HbI.

MaKCHMaJIbHOM y4eOHOM Harpy3ku ooydaromnuxcs — 230 Jacos,

B TOM 4YHCJIC:.

00s13aTeNIbHON ayTUTOPHOM yueOHOM Harpy3ku oOydaronuxcs — 156 gacos;

2. CTPYKTYPA U COJIEP)KAHUE YYEFHOM JUCIUILIAHBI

2.1. O0beM yueOHOH JUCHUIIMHBI U BUbI YUeOHOH padoThl

Bup yuedHoii padoTbl

Oobvem uacoe

MaxkcumaJjibHasi ydyeOHasi HAarpy3Ka (Bcero) 230
O0s13aTesibHAsE ayAUTOPHAs y4eOHas HATPY3Ka (Bcero) 156
B TOM YHCIIE:

OCHOBHOe co/iep:KaHue 124
B T.U:

TEOPETUYECKUE 3aHATUS 94
1ab0paTOPHBIE 3aHATHS 26
MPAKTUYECKHUE 3aHSITUS 4
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IEPKAHUE 32
B T.U.:

TEOPETUYECKHE 3aHATHS 26
71a0opaTOpHbIE 3aHATHS 6
CamocrosiTenbHas paboTa, BKIIIOYasi HHANBUYaTbHBINH TPOEKT 50 (36)
IIpome:xxyTounas arrecranus B popMe 3K3aMeHa 24




2.2. TemaTu4ecKuii IJIaH U coJep:KaHue YU4eOHOH TucUIInHbI Pu3uKa

HaumeHoBaHuepas- Coaep:xanue yueOHOro MaTepuaJia, JJadopaTopHble U IPAKTHYECKHE dopmupyembie 00-
J€eJI0B M TeM PadoThI, HHAUBUAYAJIbHBIIA NPOEKT (eciu npedycmompe- (')lzﬁtlfr 1ue u npogeccuo-
Hbl) HaJIbHbIE
KOMIIeTEeHIIHH
1 2 3 2
Paznen 1. ®u3nka 1 MeTOAbl HAYYHOI'0 MO3HAHUA 2
Tema 1.1 CojaepskaHue y4eOHOro MaTepuaJia OK 03
Beenenne ®dusuka - HayKa o npupoje. Hayunsie MeTopl MO3HAHUA OKpYyxarouiero Mupa. Poss ske- 2 OK 05
NEepUMEHTa U TEOPUH B IPOLIECcCe O3HAHUS NPUPOIBI. DKCIIEpUMEHT B ¢u3uke. Mojenu-
poBaHue (GU3NIECKUX SIBICHUH U mporieccoB. Hayunbie runore3sl. @u3nuecKkue 3aK0HbI 1
TeopuH. ['paHULIbI TPUMEHUMOCTH (pr3HuecKuX 3akoHOB. [IpuHuun coorsercTBus. Posts u
Mecmo usuku ¢ hopmuposanuu coépemMeHHOl HAYUHOU KAPMUHbL MUPA, 8 NPAKMU-
ueckoil deamenvHocmu aoeil.’
Pa3nen 2. MexaHuka 22 (4/-)3
Tema 2.1 Coaeprxanue y4eOHOro Mmarepuajia OK 01
Kunemaruka Mexanunueckoe ABrxeHHe. OTHOCUTEIbHOCTh MEXaHHYECKOro JBumxkeHus. Cucrema oT- OK 02
cuera. Tpaekropus. [lepemenienue, CkopocTb (CpeHssl CKOPOCTh, MTHOBEHHAs! CKOPOCTH) OK 04
U YCKOpEHUE MaTepHajbHON TOYKH, UX MPOEKLIUU Ha OCH CHCTeMbl KoopauHat. Cioxe- 2 OK 05
HUE MepeMEIEHUN U CI0XKeHHe cKkopocTel. PaBHOMepHOE U paBHOYCKOPEHHOE MPSIMOJIHU- OK 07
HeitHoe nBmxkeHue. I'paduku 3aBUCHMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUs, IIyTH U Tie- 23.02.017IK2.1
peMelIeHNs] MaTepHaIbHON TOYKH OT BPEMEHH.
CBobOosnHoe mazneHue. YCKOpeHHe cBOOOAHOrO mnaaeHus. KpuBonuHelHoOe ABHXKEHHE. 9
JIBI>KeHEe MaTepHaTbHON TOYKHU MO OKPYKHOCTH C TIOCTOSTHHOM TI0 MOJIYJTIO CKOPOCTBIO.
VYrioBasi CKOpOCTb, TUHEWHas ckopocTb. [lepuoa u yacrorta obpamienus. Llenrpoctpemu-
TEJBHOE YCKOPEHHE.
IIpakTnuyeckoe 3anaTue Nel. MccienoBanue COOTHOUICHUsI MEXIY MyTSMH, MpPOiiieH- 9
HBIMH TEJIOM 32 TIOCJIEIOBATENbHBIC paBHBIE IPOMEKYTKH BPEMEHH TPH PaBHOYCKOPEH-
HOM JIBIKEHMH C HadaJbHOM CKOPOCTBIO, paBHOW Hym0. M3yueHue ABMKEHUS LIapuKa B
BA3KOM XKUIKOCTU. M3ydueHune 1BHkKEeHUs Tesla, OpOIIEHHOI0 TOPU30HTAIBHO
Pewenue 3a0au npogheccuonanvrnoi nanpagiennocmu 9

3 B crobKax ykaszamo KOAU4ecmeo 4acos, 6bl0eIEHHbIX Ha Peanu3ayuio pohecCcuonaibHo OpUeHmMUpOSaHHo20 COOEPICanUs (meopemudeckue 3anusmus /1a60pamopHvie pabonvl)
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Camocmoamenvhnas paboma odyyarouwuxcs

IToozomoexa cooouenusn no memam: « Texuuueckue ycmpoiicmea u npaKmu4ecKoe
npuMeHeHue: CHUOOMEmp, OBUICEHUE CHAPAODO0G8, UeNHbIe U PEMEHHbBLE NEPeOay ),
«Jonycmumblii 6ec jHcene3Ho00POIHCHOZ0 COCMasa, 8UsHUE HAZPY3KU HA NepeKtoYe-
HUe CUZHATI06)

Paboma nao unoueudyaivbHvim npoeKmom

Tema 2.2
Jmnamuka

Conep:xanue y4eOHOT0 MaTepuaJia

[Tpunun otHocutenbHOCTH ['anunes. Ilepoiii 3akoH HeroToHa. MHepumanbHble cUCTe-
MBI oTcueta. Macca tena. Cuina. [lpunnun cynepno3unuu cwi. Bropoit 3akon HeroTona
JUIS MaTepualbHOM TOYkM B uHepuuaibHou cucteme otcuera (MCO). Tperuit 3akoH
HproTona st MaTepuaibHBIX TOUYEK.

3akoH BceMUpHOro TtaroreHusa. Cuna Tspkectu. IlepBas kocMmuueckas ckopocTb. Cuia
ynpyroctd. 3akoH I'yka. Bec tena. Tpenue. Buabl TpeHus (I1OKOsI, CKOJIBbKEHUS, Kaue-
Hus). Cuna tpenust. Cyxoe TpeHue. Cuia TpeHHs CKOJIBKEHHs U cuia TpeHus nokos. Ko-
spunuent tpenus. Mzyuenue npoyeccoe mpenus u usHoca oemaneil Ha NOOBUIHCHOM CO-
cmage.

JlabopaTopHble 3aHATHSA:

Jlabopamopuaa paboma Nel.
VccnenoBaHue ycaoBUH paBHOBECHS TBEPOTO TeJla, UMEIOIIEr0 OCh BPAIlCHHUS.

Camocmoamenvnas paboma odyuaroumuxcs

[IpopaboTka KOHCIIEKTa 3aHATHS, TOBTOPEHUE MPOIIEHHOTO HA 3aHITUH MaTepuaa, moji-
rOTOBKa COOOIIeHHS 110 TeMaM: «CHiia CONPOTUBIICHUSI IPU JBMXKEHUH TeJa B )KUJIKOCTH
nin rasey, «lloctymnarensHoe U BpalaTebHOE IBIKEHHE a0COIIOTHO TBEPIOTO Tea.
MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpamieHud. [lieqo cumbl. Y clioBUsi paBHOBECHS TBEP-
noro tena B UCOy, «3yueHne nBrkeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH MO/ IeH-
CTBHEM HECKOJIbKUX CHILY, «/cciaenoBaHne 3aBUCIMOCTH CHJT YIIPYTOCTH, BOZHUKAIOIITUX
B 1e()OPMUPOBAHHOM MPYKUHE U PE3UHOBOM 00pasiie OT BEMTUYHHBI UX AePOpMAIIII»,
«TexHuueckue yCTporuCTBa M MPAKTUIECKOE MPUMEHEHHE: TIOIITUITHUKH, TBUYKEHUE HC-
KYCCTBEHHBIX CITYyTHUKOBY, TOJAITOTOBUTHL COOOIIIEHHUE 10 Teme: «Paznosuonocmu osuza-
meneil Ha HCe1e3H000POHCHOM MPAHCROPMEe, 0COOEHHOCIU PABOnbL) .

Padoma nao unoueudyanbHvim npoeKmom.

Tema 2.3
3aKOHbBI COXPaHEHHUS
BMCXaHHKE

Copep:kanue y4eOHOT0 MaTepuaJia

NMnynbc MaTepHanbHOM TOUKM (Tea), CHCTEMBl MaT€pUANIbHBIX TOUEK. MIMIynbC CUIIBI U
MU3MEHEHHE MMITYJIbCA TeNd. 3aKOH COXpaHEeHHs umnyibca. PeaktuBHoe nmxkenue. IIpu-
MEHEHHE 3aKOHOB coXxpaHeHHs. Mcrmonb30BaHMEe 3aKOHOB MEXAaHUKH Ui OOBSICHEHUS
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JBUKEHHSI HeOECHBIX TeJ U Ul Pa3BUTHUS KOCMHUYECKUX UCCIIEJOBAaHUM, IPaHULIbI TIPUMe-
HUMOCTH KJIACCUYECKOM MEXaHUKU. Peutenue 3a0au ¢ npogeccuonanvHoil Hanpaeien-
Hocmblo no pazoeny «Mexanuxka»

Mexanunueckasi padota u MomHOCTh. Kunetnueckas sHeprus. IloTeHnmanbHas sHeprus.
3aKOH COXpaHEHUs MEXaHWYeCKOH sHepruu. Pabora cuibl TSDKECTH U CHIIBI YIPYTOCTH.
MormHocTs cuibl. Kunetndeckas sHeprust MaTepuaibHOi TOUkH. Teopema 00 U3MEeHEHHH
KMHETUYECKOW DHEPIUu.

[MorennmaneHast sHeprus. [loTeHnuansHas SHeprus yrnpyro aehopMHpPOBAHHON MpPYKU-
Hbl. [loTeHumaneHas sHeprusi Tena BOJAM3M MHOBepxHOCTH 3emid. [loTeHumanbHble U
HETNOTeHIHaNbHbIe CHIIbL. CBS3b pabOTHl HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MeXaHH-
YECKOW DHEPrUU CUCTEMBI T€Jl. YIIPYIHe U HEYNIPYTUe CTOIKHOBEHMS.

JlaGopaTopHble 3aHATHSA:
Jlabopamopnasa paboma No2 ViccnenoBanue cBsizu padOThI CUIIbI C HK3MEHEHHEM MEXaHU-
YECKOM DHEPIUH Teja Ha IPUMEPE PACTSHKEHUS] PE3UHOBOTO KI'yTa.

Camocmoamenvnas padboma o0yuarOuwuxcs.

H3yuenue ceaszu cxopocmeii men npu Heynpyzom yoape. Hccnedosanue ceazu pa-
Oompul cunvl ¢ usmeneHuem mexanuueckou ynepeuu mena. Texnuueckue ycmpoii-
cmea u npaKkmuyeckoe NpuUMeHeHUe: 8000Mem, KOnep, NPYyMCUHHLLIL RUCHOJIem,
O0sudICeHUe UCKYCCIMEEHHBbIX CNYMHUK08 u pakem. HMcnonv3oeanue 3aKonoe mexa-
HUKU 011 00BACHEHUA 08UMNCEHUA HeOEeCHbIX meil U 071 Pa3eumus KOCMUYECKUX
UCCNIe006aAHUIl, 2PAHUUBL NPUMEHUMOCMU KlaccuuecKoiu mexanuku. Umumayun
Heeecomocmu.

Paboma nao unousudyaivbHvim npoeKmom

Paznen 3. MoJiekyasipHasi pu3MKa U TEPMOANHAMHKA

22 (41-)

Tema 3.1

OcHOBBI MOJIEKYJIAP-
HO-KWHETUYECKON
TEOPHH

Copep:kanue y4eOHOT0 MaTepuaJia

OCHOBHEBIE TTOJI0KEHHUS MOJ'IGKy.]'IprHO-KHH@TH‘I@CKOI\/’I TEOpHUH U HX OIIBITHOC o0ocHOBa-
nue. bpoynosckoe asmxenue. Juddysus. Xapakrep IBUKEHHUS U B3aUMOJCUCTBUS 4a-
CTHI] BemlecTBa. MoJenu CTpOCHHs Ta30B, KHUAKOCTEH M TBEPIABIX T€N U OOBSICHEHHE
CBOWCTB BENIECTBA Ha OCHOBE 3THX Mojeied. Macca u pasmepsl Mosekys. KonudecTtBo
BentectBa. [locTtostHHas ABoraapo.

TennoBoe paBHoBecue. Temnepatypa u ee usmepenue. lllkana remneparyp Llenscust.
Monens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYIISIPHO-KUHETHUYECKON TEOPUH
UeaIbHOro raza. AGCOIIOTHAS TeMIIepaTypa Kak Mepa cpeiHell KHHEeTHYeCKO SHeprun
TEIUIOBOrO ABWKEHMS yacTull rasza. [llkana temneparyp KenbBuHa. ['a30Bbie 3aKOHBI.
VYpasuenne MengaeneeBa-Knaneiipona. 3akoH /lansrona. M3ompoueccsl B nealbHOM ra-
3€ C IOCTOSTHHBIM KOJIMYECTBOM BelecTBa. [ paduueckoe npeacraBieHne N30IpOIECCOB:

OK 01
OK 02
OK 03
OK 04
OK 05

OK 07
23.02.017IK2.1
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M30TepMa, U30X0pa, n306apa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: TepMOMETp, bapomeTp. M3me-
pEeHHE Macchl BO3/lyXa KJIaCCHOM KoMHare. MccnenoBanne 3aBUCUMOCTH MEXy ITapaMeT-
pamMH COCTOSIHUSI pa3pesKEHHOr0 rasa.

JlaGopaTopHble 3aHATHUS:
Jlabopamopnas pavoma Ne3. VI3ydeHue oaHOTO U3 U30IMPOIECCOB

Camocmoamenvnas paboma odyyarouuxcs

Ilpopabomka Konchekma 3anamus, NOGMOpPeHUE NPOILOCHHO20 HA 3AHAMUU MaAmepu-
ana, no02omoeKka coodouienus no meme: «OcodeHHOCmMuU 6AUAHUA PA3TUYUHOU meMne-
Pamypot Ha NOOBUNCHOU COCHIAB)

Paboma nHao unousudyaibHvim nPOEKmMom

Tema 3.2.
OcHOBBI TEPMO/IMHA-
MHKH.

Conep:xanue yue0HOro MmaTepuaJia

Buytpennss sneprus. Pabora u teronepenadya. KonnuectBo TemioTsl. Y paBHEHUE Tell-
noBoro Oananca. [lepBoe Hauano TepmonuHaMuku. AnnabaTHbii npoiecc. Bropoe nava-
no tepmoauHamuku. TerioBeie aBuratenu. KIIJ| TermoBoro asurarens. Oxpana npu-
Poowl. TepMoarHaAMHUUECKas cCUCTeMa. BHyTpeHHSs 3Heprus TepMOJAMHAMUYECKON CUCTe-
MBI U CIIOCOOBI ee n3MeHeHHs. KomruecTBo TerioTsl U pabota. BHyTpeHHss sHeprus oj-
HOATOMHOT'0 HJ/I€aJbHOro raza. Bujel Temonepenayu: TEIUIONPOBOAHOCTb, KOHBEKIUS,
U3NlydeHue. YaenpHas TEIJIOEMKOCTh BellecTBa. KoaudecTBO TEmIOTHI MPH TEIUIonepe-
nauve. [Tonstue 06 annabaTHOM mporecce.

[IepBbIil 3ak0H TepMoAMHAMUKH. [IpuMeHeHne nmepBoro 3aKoHa TEPMOJIMHAMHUKHU K H30-
nporeccam. ['padudeckas uHTepnpeTanus padoTsl ra3a. Bropoii 3aKkoH TepMOANHAMUKH.

Heoopamumocmo npouyeccoe 6 npupooe. Tennosvie mawunst. Ilpunyunot oeiicmeus
mennoevix mawiun. Ilpeoopazosanun snepeuu ¢ mennogvix mamunax. Koygpgpuyuenm
nonesnoz2o oeiicmeus mennoeoii mawiunsl. I{uxkn Kapuo u e2o xkorgpgpuyuenm nones-
H020 Oelicmeus. IKonozuyecKkue npoodaemvl mennoinepzemuku. Texnuueckue ycmpoii-
Ccmea u npaKmuyeckoe NpuMeHeHue: 08U2AMENb GHYMPEHHe20 C2OPAHUsA, ObIMO6oIl
X07100UIbHUK, KOHOUWUOHED .

JlabGopaTropHble 3aHATHA:
Jlabopamopnas paboma Ned. VI3mepenne yaenbsHON TEII0OEMKOCTH

Tema 3.3
ArperaTHbI€ COCTOSI-
HUS BellecTBa U ¢a-
30BBIE

Conep:xanue yueOHOro MmaTepuajia

[TapoobpazoBanue u kouAeHcanus. Mcnapenne u kuneHue. AOGCOIIOTHAS U OTHOCHTEIb-
Has BJIQXXHOCTh BO31yxa. HacelmeHHbIN nap. YaenpHas TeruioTa napoodpasoBanus. 3a-
BHUCHMOCTb TEMIIEPATYpPbl KUIIEHUS OT JaBJICHUS.
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NEpEXoanl

Teepmoe Temo. Kpucrammmueckue u amopgHbIe Tesa. AHU30TPOIUST CBOWCTB KPHCTA-
noB. Kunkue kpuctabl. CoBpeMeHHble MaTepuanbl. [lnaBieHre U KpucTaIU3alus.
VYaenvHas temnorta miaasienus. CyOnumanus. YpaBHeHUe TerwioBoro Oamanca. Texwnu-
yeckue ycmpoicmea u npaKmuyecKoe nPUMeHeHue: 2uZpomemp U nCUXpomemp, Ka-
J0pumemp, mexHoa102uu NOYYeHUs COBPEMEHHBIX MAMEPUAI08, 6 MOM UUcle HAHO-
Mamepuanos, U HAHOMEXHOIA02UU.

JlaboparopHble 3aHsITHSA:

Jlabopamopuaa paboma Ned OnipenienieHre BIAXHOCTH BO3AyXa.

N

Camocmoamenvnas paboma odyuarouwuxcs

Ilpopabomka Koncnekma 3anamus, nOGmMopeHue NPOUOeHHO20 HA 3AHAMUN MaAmepu-
ana, no02omosKa coodouienus no meme: «bopvoa c nanedvro Hna rceneznoit dopoze»

Paboma nao unousudyaibHvim nPOEKmMom

Pa3nen 4. DaekTpoauHaMmnka

42 (16/6)

Tema 4.1
DJIEKTpOCTaTHUKA

Coaep:xanue yueOHOTro MaTepuaJia

OnexTpuszanus Tei. JIEKTpUIecKuil 3apal. J{Ba Bua snekTpudeckux 3apsanos. IIposon-
HUKH, JUDJIEKTPUKHU U MOJIYIPOBOJIHUKH. 3aKOH COXPAHEHUS 3JIEKTPUUECKOT0 3apsiia.
B3aumopernicteue 3apsoB. 3akoH Kynona. TouedHsll 2JIEKTPUYECKUM 3apsl.

2

OnexTpuueckoe nojie. HanpspkeHHOCTD 3ekTpuyeckoro nosst. [IpuHnun cynepnosu-
LMY DJIEKTPUYECKUX NoJIel. JIMHUYN HaNpsSHKEHHOCTH 3JIEKTPUUECKOTO TOJIS.

Pabora cun anextpoctarnueckoro nois. [lorenmnuan. Paznocts norenuuanos. [Iposoa-
HUKH U JUDJIEKTPUKH B DJIEKTPOCTATHUECKOM noJe. /luriekTpudeckast NpOHUIIAEMOCTb.

OnexktpoeMkocTh. KoHaeHcaTop. DJIEKTPOEMKOCTh TUIOCKOTO KOHJIEHCATOpa. DHEPrus
3apsHKEHHOTO KOHJeHcaTtopa. M3mepeHue 31MeKTpoeMKOCTH KOoHAeHcaTtopa. M3mepeHue
ANEKTPOEMKOCTH KOHJEeHcaTopa. TeXHWYecKue YCTpONCTBA M MPaKTUUYECKOe MPHUMEHE-
HUE: DIIEKTPOCKOII, AJIEKTPOMETP, AIEKTPOCTaTHYECKas 3allUTa, 3a3€MJICHHE DIIEKTPO-
puOOpPOB, KOHIEHCATOP, KOMMMPOBAIILHBIN armapar, CTPYHHBIH IPUHTEP

Tema 4.2
ITocToSTHHBIN BIIEK-
TpUdecKui ToK. Toku
B Pa3JIMYHBIX Cpelax

Conep:xxkanue y4eOHOT0 MaTepuaJia

Inekmpuueckuit mok. Ycnoeus cywecmeosanun nekmpuueckozo moka. Ucmounuku
moka. Cuna moka. Ilocmoannwiiit mox. Hanpaxcenue. 3akon Oma 0na yuacmka yenu.
Anekmpuueckoe conpomuenenue. YoenabHoe conpomueienue eeujecmaa.

Ilocnedosamenvnoe, napannenvnoe, cmeutannoe coeouHenue npoeooHuxkos. Pavoma
anekmpuyeckozo moka. 3axkon /Icoyna-Jlenya. Mowgnocms 21eKmpuuecko2o moka.
Inekmpoosurxicywias cuna u 6HympeHHee CONpOmueieHue UCMOYHUKA MOKA. 3aKoH
Oma 0na noanou (3amknymoit) snekmpuueckoil yenu. Kopomkoe 3amvikanue.

SHGKTpOHHaﬂ IMPOBOAMMOCTE TBEPALIX MCTAJIJIIOB. 3aBUCHUMOCTh CONMPOTUBJICHUA MCTAJl-

OK 01

OK 02

OK 03

OK 04

OK 05

OK 07
23.02.017IK2.1
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JIOB OT TemmnepaTypbl. CBEpXIPOBOJUMOCTb. DJIEKTPUUYECKUH TOK B Bakyyme. CBoiCTBa
ANEKTPOHHBIX y4KOB. [TomynpoBonuuku. CoOOCTBEHHAs! U IPUMECHAsSI IPOBOIUMOCTb I10-
mynpoBogHUKOB. CBoiicTBa p-N-nepexoxaa. [loaynpoBogHUKOBEIE TPUOOPHL. DNEeKTpUYe-
CKHMI TOK B PAacTBOpax M paciuiaBax 3JEKTPOJUTOB. DJIEKTPOJIUTUYUECKAS JTUCCOIUALIUS.
DJIEKTPOJIN3. DJIEKTPUUYECKUH TOK B razax. CamMoCTOSTENbHBIH UM HECAMOCTOSITEIbHBIN
pa3psa. Mousaus. [1nazma

JlaboparopHblie padoThI

Jlabopamopnas paboma Ne6 H3yuenue cmeutannozo coeOUHeHus pe3ucmopos.

Jlabopamopuaa paboma Nel Hzmepenue 3nekmpoosurcyuieil cuibl UCHOYHUKA MOKA
U €20 6HYympPEeHHe20 CORPOMUBIeHUA

Jlabopamopuasa paboma Ne8 OnpeneneHue TepMUIECKOro K03(PPUIEHTa COMPOTUBIIE-
HUSI MEJTH.

3a4der ¢ OLEHKOM

N

Camocmoamenvnas paboma odyyarouuxcs

Ilpopabomka KOHCheKma 3aHAMUA, NO6MOPEHUE NPOTIOEHHO20 HA 3AaHAMUU Mame-
puana, noocomoska cooouienusn no meme: «Illpumenenue mennogozo oeiicmeus moxa
Ha Jcene3no0opodcnoil cmanyuuy, « Texnuueckue ycmpoiicmea u npakmuueckoe
npumeHnenue: amnepmemp, 60abmmemp, peocmam, UCMOYHUKU MOKA, 31eKmpo-
HazpegamesbHble NPUOOPDL, IIEKMPOOCEemUmenbHvle nPUOOPsl, Mmepmomemp co-
npomueenus, 6aKyymMHulii OU00, mepmMucmopsl u Homope3ucmopbwl, nOJynpo6oOHU-
K06blil 0u00, 2canvéanukay, «Illpumenenue pasnuunvix AKKyMyaamopos Ha Heeae3Ho-
00pOXHCHOM mpancnopme.

Paboma nao unousudyaibHvim npoeKmom

Tema 4.3
MaruutHoe noile.
DNeKTpOMarHuTHas

HHAYKOUA.

Conep:xanue yueOHOTo MaTepuajia

TlocTossHHEBIE MarHuTEl. B3anMoaelcTBIE NOCTOSIHHLIX MAarHUTOB. MaruutHoe noJie. Bek-
TOP MAarHUTHOW MHAYKIUU. [IpyHIUII Cynepno3uMi MarHUTHBIX NoJiek. JInHuM MarHuT-
HOW MHAYKIMU. KapTrHa TMHUKA MArHUTHON MHIYKIMH MOJISI IOCTOSTHHBIX MAarHUTOB.

MarauTHoe moJe MMPpOBOJHUKA C TOKOM. KapTI/IHa JIMHUN WHAYKOUHU MArHuTHOI'O ITOJIA
AJIMHHOTO IMPAMOI'0 MPOBOAHHUKA WM 3aMKHYTOT'O KOJIBIIEBOI'O MPOBOJHHKA, KAaTYIIKHU C TO-
koM. OTbIT 3pCTe;[a. BSaHMOﬂCﬁCTBHe IMPOBOAHUKOB C TOKOM.

Cuiia Amnepa, ee Monynp U HampasiaeHue. Cuna JlopeHna, ee MOIyJIb U HalpaBIICHHE.
JIBI>KeHHE 3apsyKeHHOM YacTHIIBI B OAHOPOJHOM MarHUTHOM moJje. Pabora cunbl Jlopen-

na.

SIBneHHE PNEKTPOMArHUTHOW MHAYKIMH. [IOTOK BEKTOpa MAarHUTHOW MHAYKLHHU. DJEK-
TPOABIKYIIAsA CUJIa MHIYKUIHMHU. 3aKOH 3JIEKTpoMarHuTHON uHAykuuu dapanes. Buxpe-
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BO€ JJICKTPHUYECKOC II0JIC. SHGKTPO,I[BI/DK}/H_IEU[ Cujia MHAYKIOHWH B IIPOBOAHHUKE, IBUXY-
MeMCA MMOCTYNNATCIIbHO B OJHOPOAHOM MAaroHuTHOM IIOJIC. HpaBI/IHO Jlenna.

NHayKTUBHOCTB. SIBJIEHME CAaMOMHAYKUMHU. OJEKTPOABMXKYIIAs CHJIa CaMOUHIYKIHUH.
OHeprus MarHUTHOT'O MOJIsI KATYHUIKU C TOKOM. DJIEKTPOMAarHuTHOE I10JIe

Texnuueckue ycmpoiicmea u npaKmuyecKkoe HpUMeEHeHUue: NOCHIOAHHbIE MAZHUMbL,
INEKMPOMAZHUMDBL, IJIEKMPOOGU2AMEb, YCKOPUMENU IIEMEHMAPHBIX YACMUY, UH-
OYKYUOHHAA neyb.

Pewienue 3a0au ¢ npogpeccuonanbHoll HANPABIEHHOCHBIO

JlaboparopHblie padoThI

Jlabopamopuas paboma Ne9 ViccnenoBanue NeiCTBUS TOCTOSHHOTO MarHUTa Ha PaMKY C
TOKOM.

Jlabopamopnasa paboma NelQ H3yuenue asnenus IneKmpoMazcHUMHOU  UHOYKYUU.
H3yuenue pabomut mpancghopmamopa

Camocmoamenvnas paboma odyuarouwuxcs

Pabdoma nad unoueudyaibHvim npoeKmom

Pasznen 5. Kosedoanus

MU BOJIHBI

40 (6/-)

Tema 5.1 Mexannue-
CKHE U dJIEKTpoMar-
HUTHBIE KOJIEOaHUS

Conep:xanue yueOHOro MmaTepuaJia

Koneb6arenbnas cuctema. CBOOOIHBIE MEXaHUYECKHE KoJieOaHus1. ['apMoHYeCcKre KoJe-
6anus. [lepuon, yactora, aMIuTyaa u (aza KonedaHui.

2

[IpyxuHHBIA MassTHUK. MaTeMaTnyecKuil MasiTHUK. Y paBHEHUE FrapMOHUYECKUX KoJeba-
Huil. [IpeBpaiieHne sHepruy Npu rapMOHMYECKUX KOJICOAHHUSX.

Konebarenbublit KOHTYp. CBOOOIHBIE 371€KTPOMArHUTHbIE KOJIeOaHUs B HIEaIbHOM KoJie-
0aTeIbHOM KOHTYpEe. AHAJIOTHS MEX/ly MEXaHUYECKUMHU U 3JI€KTPOMAarHUTHBIMU KoJieba-
HusMu. @opmyna TomcoHa. 3aKOH COXpAaHEHHUS SHEPTHH B UJI€ATbHOM K0JIe0aTeIbHOM
KoHTYype. [IpencTaBienue o 3aTyxaronmx KoyiebaHusx. BoIHy X IeHHbIe MEXaHUYEeCKHe
KosiebaHus. Pe3oHaHc.

BreinykaeHHbIe 25IeKTpoMarHuTHbIE KoseOanus. [lepemenHbiit Tok. CHHYCOUIaTbHBINA
MepeMEeHHbIN TOK. MOIITHOCTh MEPEMEHHOTO TOKAa. AMIUTUTY/IHOE U JCHCTBYIOIIEe 3HAUe-
HUE CHIIbI TOKA U HATIPSKESHMUSL.

Tpancdopmarop. [IponsBocTBo, nepenaya U NOTPEOICHHE YIECKTPUUECKON IHEPTUH.
DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE IEKTPUUECKOI 3Hepruun. KynbTypa ucnonib3o-
BaHUS AJIEKTPOIHEPTHH B MOBCETHEBHOM KU3HU

Pewenue 3a0au c npogheccuonanbHoil HANPABIEHHOCHbIO

JlabopaTopHble 3aHATHSA

OK 01

OK 02

OK 04

OK 05

OK 07
23.02.017IK2.1
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Jlabopamopnaa paboma Nell ViccnenoBanue 3aBUCHMOCTH TEpHUOAA MaJIBIX KOJIeOaHMIA
rpy3a Ha HUTH OT JJIMHBI HUTH U MaccChl rpy3a.

Jlabopamopnaa paboma Nel?2. ViccnenoBanue NMepeMEHHOTO TOKA B IETH U3 MOCJIEI0BaA-
TEJIbHO COCIMHEHHBIX KOHJICHCATOPA, KATYIIKH U PE3UCTOpa

Camocmoamenvnas paboma odyuarouuxcs

Paboma nao unouseudyaivbHvim npoeKmom

Ilpopabdomka Koncnekma 3anamus, ROGMOPEHUE RPOILOCHHO20 HA 3AHAMUU Mamepu-
ana, noozomoeka coodouienus no meme: «Ilpumenenue paznuunvix 6uooe mpancgop-
MAmopos Ha Hcene3Ho0opoycHol cmanyuuy,» «HMcnonvzyemoie 6uovl céa3u ha no-
0BUICHOM COCIABE U HA MHCEIE3H000POHCHBIX cmanyuaxy, « Texnuueckue ycmpoiicmea
U npaKkmuyeckoe npumenenue: 31eKmpuuecKuil 360H0K, 2eHePamop nePemennozo mo-
Ka, TUHUU JJIeKmponepeoa) .

Tema 5.2 Mexannue-
CKHE H dJIEKTpoMar-
HUTHBIE BOJIHBI

Conep:xanue yueOHOro MaTepuaJia

Mexanuueckue BOJHBI, yciioBUs pactipoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHus
¥ ayiHa BOJHBL. [lomepednbie u po1oiibHbIe BOTHBL. MHTEpdepeHns 1 qudpaKims Me-
XaQHUYECKUX BOJIH.

3ByK. CKOpOCTh 3ByKa. I poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

Texnuueckue ycmpoiicmea u npaKmuueckoe npumMeHeHue: My3vlKaabHvle UHCIpPY-
MeHmbl, Y1bMpa36yKo6as OUAZHOCMUKA 6 MEXHUKe U MeOuyune, paoap, paouonpuém-
HUK, menesu3op, anmenna, menegon, CB4-neup

DNeKTPOMarHUTHBIE BOJHBI. Y CJIOBUS U3ITYYCHHS DJIEKTPOMAarHUTHBIX BOJIH. B3anmnas
opueHTanus BekTopoB E, B, v B anekTpoMarauTHoi BosiHe. CBOMCTBA 3JIEKTPOMArHUT-
HBIX BOJIH: OTpa)KE€HUE, MIpeJIoMIICHUE, oJisipu3anus, nudpaxius, narepdepenusi. Cko-
POCTB 2IEKTPOMAarHUTHbIX BOJIH. [IIkaia anekTpoMarHuTHbEIX BOJIH. [IpumeHeHue aiiek-
TPOMAarHUTHBIX BOJIH B TEXHUKE U ObITY. [IpuHIIMTIBI paguocBs3u u TeneBueHus. Paamno-
JIOKalUsl. DJIEKTPOMArHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeIbl

Tema 5.3
OnTuka

Conep:xanue y4eOHOT0 MaTepuaJia

I'eomerpuueckas onrtuka. [IpsmMonuHeliHOEe pacnpocTpaHEeHUE CBETAa B OAHOPOJHON Cpe-
ne. JIyd cBera. ToueuHblil uCTOUHUK cBeTa. OTpakeHUe CBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenne n300pakeHuii B TII0CKOM 3epkaiie. [Ipemomiienre cBera. 3aKOHBI TIpeIoMIIe-
HUs cBeTa. AOCONIOTHBIM TOKa3aTenb mpenomMieHus. [lomHoe BHYTpeHHEE OTpasKeHUE.
[IpenenbHbIiA yroJl MOJTHOTO BHYTPEHHETO OTPAXKEHHUS.

Hucnepcus ceeta. CrnoxxHbIi cocTaB 6enoro cera. [[Ber. CoOuparoline u paccenBaronme
nuH3bl. ToHkas nuH3a. OKyCHOE pacCTOSIHME W ONTHUYECKas cuja TOHKOW JHH3BL [lo-
CTpOEHHE H300paXKEHUI B COOMpPAIOIIMX M pacCceUBAIOIIMX JHMH3aX. PopMylia TOHKOU
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JIMH3BbI. yBCJ’II/ILIeHI/Ie, JaBacMoO€ JIMH30H. Hpeﬂenm IMPUMCHUMOCTHU FeOMeTpHHGCKOﬁ OII-
THKH.

Bonnosas onrtuka. Mnrepdepenuus csera. KorepeHTHbIE HCTOYHUKU. YCIOBUS HaOIIO- 2
JICHHUS. MAKCUMYMOB U MHHUMYMOB B MHT€P(QEPEHIIMOHHON KapTHHE OT ABYX CHH(]A3HBIX
KOTepEHTHBIX HCTOYHUKOB. Jludpakuusa csera. JudpakuuonHHas pemietka. YclOBUE
HAOJIOACHUS TTIAaBHBIX MAaKCUMYMOB IPH TMAaJCHUM MOHOXPOMATHYECKOTO CBETa Ha JH-
bpaxkuonnyto pemetky. [lonspuzanus csera
IIpakTnyeckoe 3ansitue Ne2 IToctpoenne n300pakeHN B TOHKUX JIMH3AX. 2
Pewenue 3a0au ¢ npogheccuonanbHoll HANPAEIEHHOCMbIO 2
JlaGopaTopHble paboThI
Jlabopamopnasa paboma Nel3 Onpenenenve nokasaTels NPeIOMIICHUS CTEKIIA 2
Jlabopamopuasn paboma Neld ViccnenoBanue CBOMCTB M300pKEHUN B JIMH3AX. 2
Jlabopamopnasa paboma Nel5 Habmonenue nucnepcuu cera. Habmonenue nuHeiuaTo- 2
'O CIIEKTpa.
Camocmoamenvnas paboma odyuarouuxcs 6
Pabdoma nad unouseudyaipHvim npoeKmom
Pa3nes 6. OcHOBBI cHELMAJILHOI TEOPHH OTHOCHTEIbHOCTH 4 (-1-) OK 01
Tema 6.1 Coaeprxanue y4eOHOro Mmarepuajia OK 02
OCHOBHI crieTIATb- v = OK 04
. ['paHuIel TPUMEHUMOCTH KIACCHUECKOM MexaHWKHU. [locTynatel crnenuaibHOW TEOpHH
HOU TEOPHU OTHOCH- ) 2 OK 05
TeNBHOCTI OTHOCHTEIIFHOCTH: HMHBAPHAHTHOCTh MOJIYJISl CKOPOCTH CBETa B BaKyyMe, IIPHHIIUI OTHO- OK 07
CUTEIBHOCTH DiHIITeNHA. OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMe/UIeHuE BPEMEHH U
COKpaIleH!e JUTNHBL.
DHeprus U UMMYJIbC PEISITUBUCTCKON YacTUllbl. CBSI3b MACChl C DPHEPTHEH U UMITYIHCOM 2
PENATUBUCTCKON YaCTHUIIbl. DHEPTUS TOKOS
Camocmoamenvhnas paboma o0yuaroOuuxcs. 4
Pabdoma nao unousudyanvHvlm npoeKmom.
Paznen 7. KBanToBasi pusuka 16 (2/-) OK 01
OK 02
Tema 7.1 Coaep:xanue yueOHOro MmaTepuaJia OK 04
OJeMeHThl KBaHTO- ®oronsl. Popmyna [Inanka cBs3u sHEpPruu POTOHA C €r0 YACTOTOW. DHEPTHUS U UMITYIIbC 2 OK 05
BOU ONTUKH ¢dotona. [laBnenue cera. OnbiTel [1.H. JlebeneBa. Xumudeckoe 1eliCTBUE CBETA. OK 07
OtkpeiTue u uccaenoanue gporodddexra. OnbiTer A.I'. CroneroBa. 3akoHb! HoTOdPPEK- 2

Ta. YpaBuenue DitHmreiHa msa pororddexra. "Kpacnas rpanuma” dhorodddekra. Tex-
HUYECKUE YCTPOWCTBA M MPAKTHUECKOE MpUMEHEHHUE: (OTOAIEMEHT, (POTOAATIUK, COI-
He4Hast OaTapesi, CBETOUO
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Tema 7.2
Crpoenue aToMa

Conep:xkanue y4eOHOT0 MaTepuaJia

Mopenb atoma Tomcona. OnwiTel Pedepdopna no paccesauto -yactuil. [Inanerapuas mo-
nens atoMma. Iloctynarer bopa. M3nydenue u nornomenne GOTOHOB IpHU MEpexoe aroma
C OJTHOTO YPOBHS YHEPTHH Ha APYTOM.

Bunel criektpoB. CrekTp ypoBHEH 3HEpruMM aroma BOJOpoja. BoyiHOBbIE cBoOiicTBa ya-
ctuil. Bonubl e bpoitnsa. KopnyckymnspHo-BoaHOBOM ayanu3M. CIIOHTAHHOE W BBIHYXK-
JeHHOe u3nydeHue. Judpakius 3JeKTPOHOB B KPUCTAUIAX. Y CTPOMCTBO M MPUHLUI pa-
00Thl J1azepa. TexHuyeckue ycTpoWcTBa M MPAKTUYECKOE MPUMEHEHUE: CHEKTPasIbHBIH
aHaiu3 (CIEKTPOCKOMN), JIa3ep, KBAHTOBBIA KOMITHIOTED

Tema 7.3
ATOMHOE SApO

Conep:xanue yue0HOro MaTepuaJia

DKCIEPUMEHTHI, JT0KA3bIBAIOIINE CIOXHOCTb CTpoeHus siapa. OTKPBITUE paTuO0aKTUBHO-
ctu. OnbiTel Pezepdopaa mo onpeneiaeHuo coctaBa paguoakTUBHOTO u3nyudeHus. CBo-
cTBa anbda-, OeTa-, raMMa-u3IydeHUs. BivsHue palMOaKTUBHOCTH HA JKUBBIC OPTaHM3-
MBI.

OTtkpbiTHE IPOTOHA U HeWTpoHa. HykinonHas Mozaens sapa I'eiizenOepra-lBanenko. 3a-
psan sapa. MaccoBoe uucio siipa. M3oronsl. Anbda-pacnan. DNeKTPOHHBIA U MO3UTPOH-
HBII OeTa-pacnan. 'amMMa-u3nydenue. 3aK0H PaaHoaKTHBHOTO paclaja.

DOHeprus cBA3M HYKJIOHOB B sizipe. SnepHbie cuibl. [ledext maccsl sapa. SnepHbie peak-
nun. Jlenenue u cunres saep. AnepHsiii peakrop. TepmosiaepHsiit cunres. [Ipo0diaemsr u
MEPCIIEKTUBBl SIIEPHON SHEPreTUKU. DKOJOTUYECKHE AacleKThl SIIEPHONW SHEPreTHKU.
OneMeHTapHble yacTUlbl. OTKPBITHE MO3UTPOHA. MeTo/bl HaOIIOAEHUS U PETUCTPALIUH
AJIeMEHTapHbIX vacTull. PyHJaMeHTalbHble B3auMoOJEHCTBUS. EnuHCTBO (usnueckoit
KapTUHBI MUpa

HccnenoBanue TpekoB 4acTull (1o TOTOBBIM GoTorpadusim).

Texnuueckue ycmpoiicmea u npakmuueckoe npumenenue: pomolniemenm, homo-
oamuuk, coiHeyHas damapes, c6emoouood, CheKmpocKon, iazep, K6aHmoewlii KOMnb-
omep, 0ozumemp, kamepa Bunvcona, aoepnwiit peakmop, amomnasn domoa.

Camocmoamenvhnasa paboma 00y4arOuuxcs.

Paboma nao unoueudyaivbHwvlm npoeKmom.

Pa3nes 8. DieMeHTBI ACTPOHOMHUHM M aCTPOPU3UKH

8 (-/)

Tema 8.1 DneMeHTEI
ACTPOHOMUU U acT-
podu3uKu

Copep:kanue y4eOHOT0 MaTepuaJia

Otanbl pa3BUTHs acTpoHOMMH. [IpuKiIagHOE M MHPOBO33PEHUYECKOE 3HAYEHHE ACTPOHO-
muu. Bua 3Be3gnoro Heba. Co3Be3qusi, spKue 3BE3/Ibl, TUTAHETHI, UX BUIMMOE JABM)KCHHUE.
Conneunas cucreMa. [lmanersl 3emHOM Trpynnbl. [Inanersi-rurantel. Mansie tena Coii-
HEYHOW CHCTEMBI.

OK 01
OK 02
OK 03
OK 05
OK 07
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Comnnne, dorochepa u armochepa. Conmneynass akTuBHOCTh. Mcrounuk sneprun CosHIa
U 3Be3]. 3BE3/bl, UX OCHOBHbIE XapaKTePUCTUKH. Jlmarpamma '"cClieKTpajbHBIA Kilacc -
CBETUMOCTH". 3Be3bI ITIaBHOM OCIIEI0BATEILHOCTH. 3aBUCUMOCTD 'Macca - CBETUMOCTD"
JUTs1 3B€3J] TJIaBHOM MOCIIEI0BATEIbHOCTH. BHYTpEeHHEe CTpoeHHE 3BE31.

CoBpeMeHHbIE IPEACTABICHHS O MPOUCXOKACHUU U HBotoMy CoJHIA U 3BE3]1. DTalbl
XKU3HU 3Be31. Mueunsiii IlyTh - Hama [Manaktuka. CrupanbHas cTpykTypa [ amakTukwy,
pacnpeneneHue 38e31, ra3za u nein. [lonoxxenue u neuxxenne Connua B ['anaktuke. Tu-
bl TanakTuk. [lnockas u cdepuueckas noacucremsl ['anakTuku PaguoranakTuku u KBa-
3apbl. YepHble AbIpHI B siApax rajnakTtuk. Beenennas. Pacuinpenune Beenennoil. 3akon Xa-
00mna. PasOeranne ranmaktuk. Teopust bonbiioro B3peiBa. PenmukroBoe m3myuenue. Mac-
mraOHasi cTpykTypa Beenennoit. Meraranaktuka. Hepemennslie mpo6iieMbl aCTPOHOMUHT

JlabopaTopHble padoThbI:

Jlabopamopnasa padboma Nel6. HaGnroneHus HEBOOPYKEHHBIM TJ1a30M C UCIOJIb30BaHU-
€M KOMIIBIOTCPHBIX HpI/IJIO)KeHI/Iﬁ AJI ONpCACIICHUA ITOJIOXKCHUA HG6€CHI)IX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3usi CEeBEPHOIo MOTYIAPHUs U IPKUE 3BE3]IbI

Camocmoamenvnas paboma odyuaromuxcs.

Paboma nao unoueudyaibHvlm nPoeKmoMm.

HpOMe)KyTO‘IHaH arrecranmd: SK3aMCH

Mo kaxcOoli meme onuceisaemcs cooepxcaHue y4yebHo20 mamepuana (8 OUOAKMUYECKUX eOUHUYAX), HAUMeHOB8aHUSA Heobxo0uUMbIX 1060PaMOpPHbIX,

NPakmu4eckux u UHoix 3aHAmMul. Ob6vem Yyacos onpedesnsemcs rno Kax ool nosuyuu cmonbuya 3.

*MpogheccuoHanbHO-0pUEHMUPOBAHHOE COOepHaHUe pacnpedeneHo no pazdeaam (memam)
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3. YCJIOBUSA PEAJIN3ALIMU TPOT'PAMMBI JUCHUITJIMHBI
3.1. TpeGoBaHusI K MUHUMAJIBHOMY MAaTepPUAILHO-TEXHUYECKOMY oOlOecmeuye-
HUIO

B cootBerctBuum ¢ TpeboBanuamu DPI'OC COO k maTepualibHO-

TEXHUYECKOMY 00€CTeueHHI0 Yu4eOHOro mpoiecca 0a30Bblid ypoBEHb Kypca (hu3u-
KU Ha YpPOBHE CPEHEro 001Iero o0pa3oBaHus JOHKEH U3ydaThCs B YCIOBHSIX Ka-
OuHeTa (PU3MKU WIM B YCIOBUSX MHTEIPUPOBAHHOTO KaOWHETa MPEeIMETOB ecTe-
CTBEHHO-HAy4YyHOTo IuKja. B xabuHeTte (hM3HKU MPUCYTCTBYET HEOOXOIUMOE Ja-
OoparopHoe 000pyaOBaHKE SIS BBIIOJIHEHUSI YKa3aHHBIX B IpOrpaMMme 1o (pu3uke
MPaKTUYECKUX PaboT M JAEMOHCTpPAllMOHHOE 00OpyaoBaHME. J[eMOHCTpalOHHOE
o0opyaoBanue HOPMHUPYETCS B COOTBETCTBUM C IPUHIIMIIOM MUHUMAIBHOM 10CTa-
TOYHOCTU U 00ECIeYrBaeT MOCTAHOBKY MEPEYUCIICHHBIX B MporpaMme no (husuke
KITFOUEBBIX JIEMOHCTpAIM JUIsl UCCIIEIOBAHUS U3yYaeMbIX SIBJICHUI U MPOIIECCOB,
OIMITUPUYECKUX U (PYHITaMEHTAIbHBIX 3aKOHOB, UX TEXHUYCCKUX MMpUMeHeHuH. Jla-
OopaTopHOe 000pyI0BaHUE AJiA J1a0OPATOPHBIX M MPAKTUYECKUX paboT hopMupy-
eTcsl B BHUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIeUMBaeTCA B pacdy€ére OJIHOTO
KOMILJIEKTa Ha JByX oOydarouuxcs. TeMaThyeckue KOMIUIEKTHI JabopaTOpHOTO
000pyZ0BaHUS JTOJDKHBI OBITH MOCTPOEHBI HA KOMIUIEKCHOM HCIOJb30BaHUM aHa-
JIOTOBBIX U IU(GPOBBIX MPUOOPOB, a TaKKE KOMIIBIOTEPHBIX U3MEPUTEIbHBIX CH-
CTeM B BU/JIe ITU(DPOBBIX JabopaTopuil.

OcHOBHOE 000pyAOBaHUE:

Paboune MecTa 1o KonmuecTBy oOydaronuxcsi- 16 komIu,

VYuebHas nocka— 1 mr.;

IInakaTHUa— 2 1IT.;

OducnHas mebenb:

[Mxad- 5 ur.;

[Mxad-nenan — 1 mr.;

PabGouee Mecto mpenogaBartesis- 1 KOMILI.

Cron a1t ieMOHCTpauu Mojaene — 1 mr.

Oxpan— | wr.;

[IpoekTop MylnbTUMENNNHBIA— | 1IT.;

Komnerotep— 1 mrt.;

DnexTpoHHOE Tabmo— 1 mIT.;

CreHppbl:

«TexHunka 6e30MacHOCTH P MPOBEACHUU JTaOOPATOPHBIX PAdOT;

«Hdopmanmst 1715 CTyIeHTaY;

«IlIxama >MeKTPOMarHUTHBIX KOJICOaHUIT»;

«ITopTpeThl yueHBIX»;

«YciioBHBIE 0003HAYEHUS;
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«JlecsiTHUHBIE MPUCTABKINY,;
«INEKTPOMAarHUTHHIE BOJIHBIY;

«I1Ikana MarHUTHBIX TIOJIEN»;
«Duznueckue CONSt»;

«KommutekT Tabmuir mo Gpusuke»;

«ITpubop 115t U3y4eHus ra30BbIX 3aKOHOBY;
«Habop Tabmuiy « DIMeKTpOIuHAMUKAN Y,
«Habop MHCTPYMEHTOB UEPTEKHBIX);
[TpubGopsr:

Kommac — 10 mrt.;

['urpomMerp ncuxpomeTpudeckuii- 1 mr.;
bapomerp- | mr.;

AmnepMeTp 1a00paTOpHbINA- 6 MIT.;
AMnepmeTp ¢ ralbBaHOMETPOM- | mT.;
Bonbr™meTp 1abopaTopHbIi- 6 IIT.;
BoabT™meTp ¢ ranpBanomeTp- 1 mrT.;
KanopumeTtp nabopaTopHslii- 5 mrt.;
KOC®-1-3 (KkOMIUIEKT AJIeKTpONnUTanus)- 1 mr.;
Habop rpy30B nmoaBecHoii- 2 mr.;

Hab6op rups- 7 wr.;

OJIeKTpOMarHuT- 1 mr.;

[Tpubop At M3ydyeHus ra30BbIX 3aKOHOB- 1 IIT.;
JleMOHCTpallMOHHBIE MJIaKaThI;

3.2. UudopmanmnonHoe odecnevyeHne o0yueHmst

Ilepeyens pexkomeHayeMbIX y4eOHbIX M3aaHuil, UHTEepHeT-pecypcoB, A010JI-
HHUTEJIBHOM JIUTEPATYPHI

OcHoBHaf:

1.®u3uka. ba3oBblil ypoBeHb: yUeOHUK AJisi 00pa3oBaTeNbHBIX OpraHU3aluid, pea-
JU3YIOMUX 00pa30oBaTeNIbHbIE TPOrPaMMBbl CPEIHEr0 MPOohecCHOHATBEHOTO 00pa30-
Banus / H. C. [lypeimesa, H. E. BaxkeeBckas, J[. A. Ucaes, B. M. Hapyrun. — 2-¢
u3n., crep. - Mocksa: IIpocsemenue, 2025. - 517 c¢. — (Yue6nuk CIIO). - ISBN
978-5-09-124948-4. - Texcr: AJIIEKTPOHHBIN. - URL:
https://znanium.ru/catalog/product/2202345 (mata ob6parenus: 15.09.2025). — Pe-
YKUM JOCTYyIA: MO MOJITUCKE.

2.®uzuka. 11-i1 kinacc. bazoBbiit u yrinyonéunsiii ypoBuu: yueouuk / H. C. IlypsbI-
meBa, H. E. Baxxeesckas, [[. A. Ucaes, B. M. YapyruHn. - 11-e u3a., cTepeoTUnHoe
- MockBa: UznarensctBo "Ilpocsemenue", 2022. - 334 c. - ISBN 978-5-09-
101636-9. - Texcr: ANEKTPOHHBIN. - URL:

28



https://znanium.ru/catalog/product/2202345

https://znanium.ru/catalog/product/2089993 (mara obpamenus: 15.09.2025). — Pe-
YKUM JIOCTYTIA: TIO MOJITUCKE.

3.Msxumes, I'. SI. ®usuka. 11 kinacc. Ontuka. KBantoBas ¢pusnka. YriyOieHHbIN
ypoBeHb : yueOHuk / I'. SI. Makumes, A. 3. Cunsikos. - 12-e uzj., crep. - Mockaa :
[Ipocsemenne, 2024. - 481 c. - ISBN 978-5-09-113705-7. - TekcT: 2JIeKTPOHHBIMN.
- URL: https://znanium.ru/catalog/product/2177546  (mata  oOpamicHHS:
19.09.2025). — Pexxum 1ocTyma: 1o MOAMUCKE.

4 KacesHoB, B. A. ®usnka. 11 ximacc. YrinyOneHHbId ypoBeHb: yueOHUK / B. A.
KacpsnoB. — 13-e u3n., crep. - Mocksa: [Ipocsemenne, 2025. - 511 c. — ISBN 978-
5-09-127062-4. - TexcrT: AIIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2220313(nara obpamenus: 19.09.2025). — Pe-

KUM JOCTYyIIA: 11O IMOAITHUCKCE.

JlonoJiHuTEeNbHAA
1. Copouan, H. B. ®u3uka [DneKTpoHHBIA pecypc]: METOAWY. YKa3aHUs JJsl BbI-

MOJIHEHUSI CAaMOCTOSITENIbHOM paboThl jyuisi cTyaeHToB crei. 13.02.07 DnekTpo-
cHaOxeHue (rmo otpacisam), 23.02.06 TexHuueckas SKCIUTyaTalus IMOJBHKHOTO
COCTaBa eJe3HbIX aAopor, 27.02.03 ABTomMaTHKa U TEJIEMEXAHUKA HA TPAHCIIOPTE
(xene3HogopokHoM Tpancropte), 08.02.10 CTpouTenbCTBO >KENIE3HBIX JOPOT,
nyTh ¥ myTteBoe XxossiictBo / aBT. H. B. Copouan, npen. BTXKT — dunmana
PI'VIIC. — Bonrorpag: BTXT — ¢uman ®I'bOY BO PI'VIIC, 2021. — 25 c. —
Pexxum nocryna: 0P BTXKT — ¢unuana PI'VIIC.

2. Ilpomikun, C. C. Mexanuka, TepMOAMHAMUKA U MOJIeKyJisspHas pusuka. Coop-
HUK 3aJla4 : yuyeOHoe mocolue st cpeHero npodeccuoHaibHOTO 00pa3zoBanus /
C. C. Ilpomkun, B. A. Camoneros, H. B. Humencknii. — 2-e u3f., HCmp. U JI01.
— Mocksa : UsnarensctBo FOpaiit, 2022. — 467 ¢. — (IIpodeccronanpHOe 00-
pazoBanue). — ISBN 978-5-534-04774-5. — Texkct : anekrponnsiii // IBC FOpait
[caiiT]. — URL: https://urait.ru/bcode/472888 (marta obpamenus: 17.08.2022).

3. bopnoBckuit, I'. A. O6mas ¢pusuka B 2 1. Tom 1 : yueGHOEe mocoOue Jyist By30B /
I'. A. Bopnosckuii, 3. B. Bypcuan. — 2-e usn., ucrp. u gon. — Mocksa : U3zga-
tenbcTBO IOpaiiT, 2022. — 242 ¢. — (Boiciee oopazoBanue). — ISBN 978-5-
534-05451-4. — Tekct : oanektpoHHwii // OBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/473141 (mara oopamenus: 17.08.2022).

4. Meroandeckue PEKOMEHJAIMHU 10 BBIMOJHEHUIO CAMOCTOSITEIbHON pPadOThI
cTyneHToB 1-ro kypca no nuctuuruinae ®usnka. H.M. TesukoBa; BTXKT — ¢unman
®I'bOY BIIO PI'VIIC. — Boarorpan, 2021. — Pexxum noctyna: 0P BTXKT — ¢du-
nuana PI'VIIC
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Tembl HHAMBUAYAJIBHBIX IPOCKTOB O (PU3UKe:

1. HBY‘-ICHI/IC IMPOLCCCOB TPCHUA 1 U3HOCA ,HeTaJIeﬁ IMIOABMIKHOI'O COCTAaBa M paspa-
OoTKa MCTOOOB CHMIKCHUA 3TUX ITPOLICCCOB.

2. HccnenoBanue BIUsSHUS BUOPALIMKM HA COCTOSTHUE YKEJIE3HOJOPOKHON
CTaHIIMU.

3. Pa3paboTka METOIMK TMarHOCTUKY COCTOSIHUS MTOJIBM’KHOTO COCTaBa Ha
OCHOBE (PU3UYECKUX TTapaMETPOB.

4. M3yueHue mporeccoB KOPPO3UH METATUTMUECKUX JeTaleld OABHKHOTO
cocTaBa 1 pa3paboTKa METO/I0B OOPHOBI € HEMl.

S. HccnenoBanre BIUSHUS Ka4eCTBa BO3yXa Ha pabOTy JBUraTeseH mo-
JIBU>KHOT'O COCTaBa.

6. Pa3paboTka MeToaMK MOBbIIEHUS 3()(PEKTUBHOCTH HCTIOIB30BAHNUS
DHEPIUU Ha HKEJIE3HOAOPOKHOM CTaHIINU.

1. HccnenoBanue BIMsSHYS IIyMa M BUOpalMy Ha KOM(POPT NACCaKUPOB U
pa3paboTKa METOJIOB CHIKEHUS 3TUX (DaKTOPOB.

8. HccnenoBanue BIUsHUS BUOpALMK HAa KOM(OPT MacCaXUpOB U pa3pa-
00TKa METOJIOB CHUKEHUS 3THX (PaKTOPOB.

9. [TpuHimn paboTel paMOK- METAJUIOUCKATENIEH.

10. XapakrepucTuku Oaraxa, U3y4eHHUEe U COCTaBJICHUS MEPEUHsT HEJIOIy-
CTHMBIX BEIIIECTB JISI TICPEBO3KH.
11.  CrnocoObl mepeBO3KH B3PHIBOONACHBIX IPY30B HA KEJIC3HOAOPOKHOM
TpaHCIIOPTE.
12. Dxojoruyeckue MOCIeCTBHS aBapHil Ha JKEIe3HOI0PO’KHOM TPAHCTIOP-
TE.
13.  V3ydenue mocieACTBHIA aBapHii B CTydae HecpaOaThIBaHUSI aBTOMATUKU
Ha MEPEKITIOYCHUE CTPEITKH.
14.  Pa3paboTka METOAMK MOBBIIICHUS 0€30MACHOCTH JIBUKEHUS TIOABH>KHO-
IO COCTaBa Ha OCHOBE (PU3UYECKUX TTapaMeTPOB.
15. Pazpabotka MakeTa JACHCTBYIOIIEH >KEIe3HOI0POKHOM CTAHITUH.
16. Pa3paboTka mMakeTa COpTMPOBOYHOTO Yy3IIa .
17. WccnenoBanue BIMSHUS BUOPAIIMH HA COCTOSHHUE JICKTPOOOOPYTOBAHHS
YKEJIE3HOOPOKHOM CTAHLIMH.
18. Pa3paboTka METOAMK TUATHOCTHKH COCTOSIHUS JICKTPOOOOPYIOBAHHS
JKEJIE3HOIOPOKHON CTAHIIUH.
19. Texnuka 6e30MacHOCTH B OOpAICHUHU C DJICKTPUYECKUM TOKOM Ha TIPe/I-
MIPUSTHH.
20. TexHuka 0€30MaCHOCTH B OOpAIICHUH C DJICKTPUUECKUM TOKOM Ha Ke-
JIE3HOJIOPOKHOU CTAHIIUH.
21. Vcnonms30BaHME 3BYKOBBIX BOJIH U CBETOBBIX CUTHAJIOB B paboTe Co-
TPYJIHUKA KEJIE3HOM TOPOTH.
22. 3a3emIieHHE U €T0 POJIb Ha KEJIC3HOJOPOIKHON CTAHITHH.
23. Merton 3amuThl CBEPXUYBCTBUTEIHLHOTO OOOPYIOBAHHSI HA CTAHIIUAX U
JIETIO.
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24. VccrnenoBaHue BIMSHUS TPABUTAIMH HA MTPOIECCHI TEPEMEITICHUS TPY-
30B ¥ BArOHOB Ha COPTUPOBOYHOM TOPKE.
25. M3ydeHue mpoueccoB adpoAUMHAMUKH U CONIPOTUBIICHUS BO3yXa MpU
JBIOKEHUU TTOE3/10B U pa3paboTKe METOA0B CHIKEHHS a3POJMHAMUYECKOTO COMPO-

THUBJICHUSI.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA AUCLHUIIJIN-

HbI

KoHTposb u onleHKa packpbIBalOTCS Ye€pe3 YCBOCHHbBIE 3HAHUS U MPUOO-
pEeTEeHHbIE 00YYaIONIMMICS YMEHUs, HanpaBiIeHHbIE HAa (OPMUPOBAHUE OOIINX U
npodecCHoHaNbHBIX KOMIEeTeHIMH. KoMmeTeHnu JOMKHBI OBITh COOTHECEHBI C

MMpCAMCTHBIMHA PC3YyJIbTaTaMMU.

Kon n naumenoBanme
(opMupyeMbIX KOMIIETEeH M

Pasznen/Tema

TH OleHOYHBIX
MeponpUusSITHIA

OK 01. Beibupath crioco0sl periie-
HUS 3a71a4 TPOPECCHOHATBHOM Jie-
SITEJIBHOCTH NPUMEHUTEIIBHO
K Pa3JIMYHBIM KOHTEKCTaM

Pazpmen 2. Temer 2.1. 2.2. 2.3.
Pasnen 3. Temsr 3.1. 3.2. 3.3.
Pasmen 4. Temn1 4.1.,4.2., 4.3
Pasznen 5. Temsr 5.1.,5.2,, 5.3.
Paznen 6. Tema 6.1

Pazgen 7. Temwr 7.1, 7.2, 7.3
Paznen 8 Tema 8.1

Io/c*

OK 02. Ucnonbs3oBaTh COBPEMEH-
HbIE CPEJICTBA [TOMCKA, aHATIN3a

1 MHTEpIpeTai UHPOpMaIIUU

1 MHGOPMAIIMOHHBIE TEXHOJOTHUHU
TUTsT BBITIONTHEHHS 3a/a4d mpodec-
CHOHAJIIbHOU JIEATETbHOCTH

Paszgen 2. Temnr 2.1., 2.2., 2.3.
Paspmen 3. Temsr 3.1., 3.2., 3.3.
Pasmen 4. Temr1 4.1.,4.2., 4.3
Paznen 5. Temnr 5.1.,5.2., 5.3.
Pazgen 6. Tema 6.1

Pasnen 7. Temn1 7.1, 7.2, 7.3
Pazpgen 8.

ITo/c

OK 03. [1nanupoBaTh|
M pealM30BBIBATh COOCTBEHHOE
npodeccuoHaNbHOE U JTUYHOCTHOE
pa3BUTHE, MPEANPUHUMATEIBCKYIO
EATENBHOCTD

B mnpodeccuonanbHoil chepe, uc-
M0JIb30BATh 3HaHUS
MO MpaBOBOM W (PMHAHCOBOW Tpa-
MOTHOCTH B Pa3IMYHBIX KU3HEH-
HBIX CHUTYAIHIX

Pazgen 1. Tema 1.1

Paszgen 3. Temsr 3.1., 3.2., 3.3.
Pasgen 4. Temnr 4.1.,4.2., 4.3
Pazgen 8 Tema 8.1

ITo/c

OK 04. DddexTnBHO B3aMMOIEH-

CTBOBATb n pa6 OTaTh

Pazgen 2. Tems1 2.1., 2.2., 2.3.
Paszgen 3. Temsr 3.1., 3.2., 3.3.

YCTHBIN OIIPOC;
(GpOHTATBHBIHOIIPOC;
HaOJI0IeHNE

3a BBINOJIHEHHEM Ja0o-
paTopHbBIX paboT;
npakTH4eckue  paboThl
(pemeHre Ka4yeCTBEHHBIX
U pacyeTHBIX 3a/1a4);
TECTUPOBAHUE;

pelieHne Kerc-3a1ay;
BEIIIOJIHEHHE 3aJaHnl]
MIPOMEXKYTOYHOW  aTTe-
CTaIH

4 HpO(l)eCCI/IOHaJ'H)HO OPUCHTUPOBAHHOC COACPIKAHUC (co,uepxca}me MPUKIAJHOTO MO,HyJ'IH).
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B KOJVICKTUBC U KOMaH/C

Pasnen 4. Temr1 4.1.,4.2.,4.3

Pasnen 6 Tema 6.1
Pazmen 7. Temsr 7.1, 7.2, 7.3
ITo/c

Pasznen 5. Temnr 5.1.,5.2,, 5.3.

OK 05. OcymecTBisTh YCTHYIO
M TMHCHbMEHHYI0 KOMMYHUKAIIMIO
Ha TOCYJapCTBEHHOM si3bike Poc-
cuiickoi dexepanud C y4eToOM
0COOEHHOCTEH COLIMAJILHOTO
1 KyJIbTYpPHOTO KOHTEKCTa

Pasnen 1.

Pasgen 4. Temnr 4.1.,4.2., 4.3

Paznen 6. Tema 6.1

Pazgen 7. Temnr 7.1, 7.2, 7.3
Paznen 8 Tema 8.1

ITo/c

Paszpen 2. Temr1 2.1., 2.2., 2.3.
Paspmen 3. Temsr 3.1., 3.2., 3.3.

Paszgen 5. Temnr 5.1.,5.2,, 5.3.

OK 07. CopnelicTBOBaTh COXpaHe-
HUIO OKpY’Kalollel cpenibl, pecyp-
COCOEpPEe)KEHUIO, MPUMEHATh 3Ha-
HUST 00 W3MEHEHUHM KIMMaTa,
MPUHLIUAIIBL OEPEXIMBOTO IPOU3-
BOACTBA, A((PEKTUBHO JCHCTBO-
BaTh B UPE3BbIUAIHBIX CUTYaLUAX

Pasgen 4. Temsr 4.1., 4.2., 4.3

Pazpen 7. Temsr 7.1, 7.2, 7.3
Pasnen 8 Tema 8.1
Ilo/c

Paszgen 2. Temnr 2.1., 2.2., 2.3.
Pasnen 3. Temsr 3.1., 3.2., 3.3.

Pasnmen 5. Temnr 5.1.,5.2., 5.3.

23.02.06 /IK 2.1 O0Gecneun-
BaTh BBIIOJHECHUE YCIOBUM 10
OpraHM3ali¥ JIBHIKCHHUS

Paznen 2. Tema2.1-2.3,
Pazgen 3. Tema 3.1-3.2,
Paznen 4. Tema 4.2-4.3,

TpaHCIOPTA.

Pasmein 5. Temas.2.
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