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1. TACIIOPT PABOYEM [TIPOT'PAMMBI YYEEHOM JUCHUIIJINHBI
dusuka

1.1. O6s1acTh NPUMEHEHHUSsI IPOTrPAMMBI

O6mieobpa3oBaTenbHas JUCHUIUIMHA «DU3MKa» SBISETCS 005S3aTeIbHOM YacThiO 00-
meo0pa3oBaTeILHOIO IUKJIa 00pa30BaTeNIbHONM MporpaMmbl B cooTBeTcTBUU ¢ PI'OC
CIIO no cnenuanbHOocTU 23.02.06 TexHuueckasl 3KCIUTyaTaus MOJBUKHOTO COCTaBa
KEJIE3HBIX JOPOT.

[lepron oOydeHHsI W pacmlpeAesieHue MO CeMecTpaM OIPEACSIOTCS yIeOHBIM
mianoM BTXKT - ¢punmana PI'VIIC.

[Iporpamma MOKET HCIIOIB30BATHCS IPYTUMH 0Opa30BATEIBHBIMU YUPEKICHUS-
MU, peUTU3YIOIIMMH 00pa30BaTEIbHYIO0 TPOrpaMMy CPEAHETO (IOJHOTO) 001Iero oopa-
30BaHUA.

1.2. MecTo QMCUMIUVIMHBI B CTPYKType OCHOBHOIl mnpodeccuoHaIbHOH 00pa3oBa-
TeJbHOM MPOrPaMMBbI:
JUCITUIUIMHA BXOJUT B 00111€00pa30BaTeIbHbIN ITUKIL.

1.3. Heau A cuMNIMHbI:

Conepkanue mporpaMMmbl — 001Ie0Opa3oBaTeNbHOM  AUCHUIUIMHEL  Dusuka
HaIpaBJIEHO Ha JOCTH)KEHUE CIEAYIOIIMX LEeeil:

e  (opMUpOBaHME MHTEpPECA U CTPEMIICHUSI OOYYAIOIIUXCS K HAyYHOMY HU3Y-
YEHUIO MPUPObI, Pa3BUTHE X UHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

®  pa3BUTHE MpeICTaBICHUI 0 HAyYHOM METOo/1e MO3HAHUS
1 (hOpMHUPOBAHUE UCCIEAOBATENILCKOTO OTHOIIEHUS K OKPY KAIOIIUM SIBICHUSIM;

e  (opMupoBaHME HAyYHOIO MHPOBO33PEHUSI KaK pe3yJibTaTa U3y4yeHUs OcC-
HOB CTPOCHHUS MaTepuu U (QyH/IaMEHTAIbHbBIX 3aKOHOB (DM3HKH;

e  (dopmMupoBaHHE YMEHHUU OOBICHATH SBJICHUS C HCIOJIB30BaHHEM (pU3HYE-
CKHUX 3HAHWI U HAYYHbIX JI0KA3aTENIbCTB;

e  (opMupoBaHME TpPEACTABICHUA O poiM (U3UKUA JJs Pa3BUTHS JIPYrUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JoctmxeHnne HTHX Lelaell 00ecreyrBaeTCsl pelleHUuEM CIEAYIOIUX 3ajad
B IIpoliecce U3yueHus Kypca (PU3UKU Ha ypOBHE CPEAHEro o01iero o0pa3oBaHus:

e  puoOpeTEeHUE CUCTEMbI 3HAHUW 00 OOHIMX (PUBNYECKUX 3aKOHOMEPHO-
CTSIX, 3aKOHAX, TEOPHUSX, BKIIOYAS MEXAHHUKY, MOJIEKYJIAPHYIO (DU3UKY, 3JIEKTPOJUHA-
MUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTbI aCTPOPU3UKY;

e  (¢opMupoBaHHE YMEHUN OPUMEHATh  TEOPETUYECKHUE 3HaHUSA
U1 O0OBACHEHUS! PU3NYECKUX SBJICHUI B MPUPOAE U I MPUHATHUS IPAKTUUYECKUX pPe-
LIEHWUU B IIOBCEHEBHOM KU3HU;



®  OCBOEHHE CIIOCOOOB PELICHHUs Pa3IMYHbIX 3a/1a4 C SIBHO 3aJlaHHOM (pu3nde-
CKOM MOJENbI0, 3a7ad, MOJApa3syMEBaIOLINX CaMOCTOSITEIbHOE CO3AaHue (PU3NYECKON
MO/IEJIN, COOTBETCTBYIOUICH YCIOBHUAM 33a4H;

e noHMMaHHE (UNYECKUX OCHOB W MPUHIUIIOB JACUCTBUS TEXHUUYECKUX
YCTPOUCTB M TEXHOJIOTUIECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPELY;

®  OBJAJEHUE METOAAMHU CaMOCTOSITENTEHOTO TUTAHUPOBAHHUSI
U MpOBeJeHHS (PU3MYECKUX IKCIIEPUMEHTOB, aHAIM3a ¥ WHTEPIIPETaui WHPOPMAIIHH,
OTIpeJIeJICHNUs IOCTOBEPHOCTHU TOJIYYEHHOTO Pe3yIbTaTa;

®  CO3JaHME YCJIOBHUU Ui pa3BUTUS YMEHUU NMPOEKTHO-HCCIIEI0BATEIbCKOMH,
TBOPYECKOU IEATENBHOCTH.

OcoOenHocth  (opMHpPOBaHHUS COBOKYIMHOCTH 3alad  HM3ydeHUs  (HU3HKHU

IS CHCTEeMBbl  CpeJHEero  Mpo(ecCHOHAIBHOTO  00pa3oBaHMA  3aKJIIOYaeTcs
B HEOOXOAMMOCTHU pean3aliu MpodhecCHOHAIBHOM HAMIPABICHHOCTH PEIIaeMbIX 3a/1a4,
yuéTta 0cOOEHHOCTEN chephl ASSITENbHOCTH OYyIIUX CIIEHUATNCTOB.

[Iporpamma 1o ¢pu3uke MPeoCTABISIET BOZMOXKHOCTH JUIsl PeaU3alluu pas3iiny-
HBIX METOJAMYECKHUX MOAXOJ0B K OpraHu3anuu o0ydeHus: (Gu3uKe Mpu YCIOBUHU COXpa-
HEHUA 00513aTEIBbHOM YacTu COIepKaHus Kypca.

[IpenogaBarenb BIpaBe CaMOCTOSITEIBLHO BBIOUpATh (hOPMY M3yUEHUsS MaTepua-
Ja: JICKIHs, JTEMOHCTpPANHs dKCIIEPUMEHTa, TpaKTHdeckas paboTa, MPaKTHKyM IO pe-
IIICHUIO 3a/1a4 | TIp., @ TAaK)Ke 110 CBOEMY YCMOTPEHUIO MPOBOINT IEMOHCTPAIIHOHHBIE U
nabopaTtopHble PabOTHl ¢ YYETOM HMEIONIETocs 000pyaoBaHMs (OMpPEaeNsaTh IPOJI0J-
KUTEIHHOCTh JJAOOPATOPHOTO WJIM MPAKTUYECKOTO 3aHSTHS, JOMOJHITH €r0 JAPYTHUMH
BHUJIaMU padOT: U3yUYEHHE TEOPETUUYECKOTO Marepuaia, perieHue 3ajaad, padoTa ¢ Tex-
HUYECKUM TEKCTOM, TECTUPOBAHUE H TIP.)

[IpenonaBaresib cCaMOCTOSATEIBLHO OMPEIEISIET MOCIEI0BATEIbHOCTh U3YUEHUS U
00BbEM YacoB, OTBOJIMMBIN HA M3YUYEHHUE OTIAEIBbHBIX TEM, BEHIOMPAET TEMATUKY ITpodec-
CHOHAJIBHO OPUEHTUPOBAHHOTO COJIEPKaHUSI AUCIUIUIMHBI B 3aBUCUMOCTH OT CIELHU-
¢buku Oyaymiei mpodeccHoHanbHOM NeITeTbHOCTH 00YyYarOIINXCS.

1.3.2 Ilnanupyemble Ppe3yJibTaThl OCBOeHHsI 001Ie00pa3oBaTeIbHOM
aucuIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Oco0oe 3HayeHue aucuuIimHa umeeT rpu Gopmupoanuu u pazsutuu OK u I1K. 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

JIMYHOCTHBIE PE3YNBTaThl JOJDKHBI OTPa)XaTh B YacCTH
TPYJOBOTO BOCITUTAHUSI:

- TOTOBHOCTh K TPYHAy, OCO3HaHHE IIEHHOCTH MacTep-
CTBa, TPYJOJO0HE;

- TOTOBHOCTh K AKTHUBHOHW JEATEIBHOCTH TEXHOJOTH-
YECKOW M COIMAJIbHOM HANpPaBICHHOCTH, CIIOCOOHOCTh
WHUIIMAPOBATh, IJIAHUPOBATh M CAMOCTOSTEIBHO BbI-
HOJHATH TaKYyIO JACATCILHOCT;

- UHTEpPEC K Pa3IUYHbIM cdepam MpodhecCHOHATLHOU
JeATeIILHOCTH,

- TOTOBHOCTh U CITOCOOHOCTh K 00pa30BaHHIO U CaMO-
00pa30BaHMIO HA MPOTSHKEHUH BCEH JKU3HU.
MertamnpeaMeTHbIe Pe3ybTaThl JOJDKHBI OTPAXKATh:
OBnajicHHe YHHBEPCAIbHBIMU Y4eOHBIMH TO3HABA-
TEJIbHBIMU JCUCTBUSIMHU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

CaMOCTOSITENTLHO (POPMYJIMPOBATh U aKTyaJIH3UpPOBAThH
npobieMy, paccCMaTpuBaTh €€ BCECTOPOHHE; yCTaHaB-
JUBATh CYIICCTBEHHBIA MPU3HAK WJIM OCHOBAHUS JUISI
CpaBHEHUs, KJIacCUPUKAIUK U O0O0OIIEHHUs; OIpese-
JISTh I JICATEIIEHOCTH, 331aBaTh MapaMeTpPbl U KpH-
TEPUU UX JOCTHIKCHHS, BBIBJISATH 3aKOHOMEPHOCTH U
MPOTHBOPEUYUS B PACCMATPUBAEMBIX SBJICHUSX;, BHO-
CHTh KOPPEKTHBBI B JIESATEIBHOCTh, OICHUBATH COOT-
BETCTBHE PE3YyJIbTATOB IICJISIM, OICHMBATH PHCKH IIO-
CIICJICTBUI  JICSITENLHOCTH, pa3BUBaTh KpPEaTHBHOE

ITP6 1. CdhopmMHupOBaHHOCTH MPEJACTABICHUN O POJIHU
U MecTe (PU3MKH ¥ aCTPOHOMHUU B COBPEMEHHOH Hayd-
HOW KapTUHE MHpa, 0 cucTeMooOpasyrouiei posiu ¢u-
3MKM B PAa3BUTUM €CTECTBEHHBIX HAyK, 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 pPOJIM aCTPOHOMMU B IPAKTUYECKOH Jes-
TEIbHOCTM 4YEJIOBEKa M  JajbHEHIIeM Hay4dHO-
TEXHUYECKOM pa3BUTHH, poiu ¢buzukn
B (GOpMHpPOBaHMU Kpyrozopa # (YHKIHOHAIHHON
IPaMOTHOCTH Y€JIOBEKa I PELIeHUs MPaKTHYECKUX
3ajauy;

I1P6 2. CdopMHUpPOBaHHOCTH YMEHHUH pacro3HaBaTh
¢uznueckue sABIeHUs (IIPOLECCh) U OOBACHATH UX Ha
OCHOBE M3YUYEHHBIX 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 KUJKOCTEN 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 MeTanpeaMeTHbeIMu pesyiabratamu @I'OC COO, B popMupoBaHHH KOTOPBIX ydacTBYeT 00mieo0pazoBaTenbHas

JIHUCIUILINHA.

2 JluctMiuimHApHBIE Pe3yIbTaThl CYOPMYINPOBAHEI M IPOHYMEPOBAHEI B COOTBETCTBUH C TPEOOBAaHISIMH K IPEAMETHBIM pe3ynsTataM 6azoBoro yposHs (IIP6) ®I'OC COO (ITpukaz Mu-

HoOpHayku Poccum ot 17.05.2012 Ne 413 (pemakmms 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-CJICJCTBEHHBIC CBS3M M aKTya-
JTU3UPOBATH 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 U3MCHEHHE 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 3a/1aUd 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€ pEUIECHUs 3aj]a-
YU pe3yJbTaThl, KPUTUUECKH OIEHUBATHh UX JIOCTOBEP-

MU TEIUIOBOTO JIBMD)KCHHS MOJIEKYJNT ¢ aOCOTIOTHON
TeMIepaTypoi, IMOBBINICHUE J1aBJICHUS Ta3a IpPU €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 MAarHUTHOIO
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 JaBJICHUE, 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, B3aMMOJICHCTBHEM TEJI, MEXaHHYC-
CKUMH  KOJCOAaHMSIMU H  BOJHAMH, aTOMHO-
MOJIEKYJISIPHBIM CTPOEHUEM BEIIECTBA, TEIIOBBIMHU
MPOLIECCAMU; DJIEKTPUYECKUM U MArHUTHBIM MOJISIMU,
ANEKTPUUYECKUM TOKOM, 3JIEKTPOMArHUTHBIMU KOJeba-
HUSIMH ¥ BOJHAMM; ONTHYECKUMHU SIBICHUSIMH, KBaH-
TOBBIMH SIBJICHUSIMH, CTPOCHUEM aTOMa M AaTOMHOTO
A7pa, PaaIuOaKTUBHOCTHIO); BIaJIeHHE OCHOBOIIOJAra-
FOIIMMU ACTPOHOMHYECKUMU TOHSITHUSMH, MO3BOJISIO-
IIMMU XapaKTEPU30BaTh MPOLIECCHI, MPOUCXOASIINE Ha
3BE3/aX, B 3BE3JIHBIX CHCTEMax, B MEKIraJaKTHICCKOM
cpene; MBUKEHHE HEOECHBIX Tell, HBOJIOLUIO 3BE3] H
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 MaTepHalbHBIX U HEMaTepHasb-
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 MHIYKLIHUM, 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 MacCOBOI'O YMCIIa, IOCTYJaThl
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 M3MEpEeHUs (PU3NYEeCKUX BEIU-
YMH, BBIOMpas ONTHMAaJbHBIA CIIOCO0 HM3MEpPEHUs U
HCIIOJIb3Ys] U3BECTHBIE METObI OLIEHKH MOTPEIIHOCTEN
WU3MEPEHHH, TPOBOJUTH UCCIEIOBAaHUE 3aBUCUMOCTEN
buznuecKux BCJIMYUH
C HCIIOJB30BAHUEM TMPSIMBIX H3MEPEHUU, OOBSICHATH
MOJIyUYEHHBIE Pe3ylbTaThl, HUCHONB3YS (pu3uveckue
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-
TEJIBHBIX YCTPOUCTB U TaOOPATOPHOTO O0OPYIOBAHUS;
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 aHAJIM3a yCJIOBHS 3aJ]a4d Bbl-
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
HEMPOTUBOPEUYHUBYIO IIEMOUKY PACCYXKACHHUM C OMOPOi
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 ¢ uHpopmMaLuei:

- 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,

- CO3JIaBaTh TEKCTHI B PA3IMUHBIX (hopMaTax ¢ yueToM
Ha3zHa4YeHUs] HHQOPMAIH U IETICBON ayJAUTOPUH, BbI-
Oupast onTUMaNBHYI0 (OPMY TPEACTABICHUS U BU3Yya-
JIM3aIHN;

[IP6 5. YMeHue yuuThIBaTh T'PAHULIBI MPUMEHEHUS
M3YYEHHBIX (PU3MYECKHX 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 3a/1ay;

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(OPMALIUK; 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 TpeOOBaHUI OSPrOHOMHKH, 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 JIUYHOIO BKJIAJ B IOCTPOEHUE YCTONYHUBO-
ro Oyayuiero;

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

a) caMOOpraHu3aIus:

- CaMOCTOSITENIBHO OCYIIECTBIATH IIO3HABATEIBHYIO
NesITebHOCTD, 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 (HOPMUPOBAHHIO 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, WHTEPIPETAIMN W TIPEJCTABIICHUS YYCOHOU W
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 CBOEBPEMCHHO TMPUHU-
MaTh peleHUs

10 UX CHIDKCHUIO

OK 04. D¢ddexTuBHO B3auMo1eii-
CTBOBaTh U PabOTaTh B KOJIJICKTHBE
U KOMaH/Ie

JInyHOCTHBIE pe3ynbTaThl JIOKHBI OTpaXkaThb B YaCTH
LEHHOCTH HAyYHOTO MMO3HAHUS:

-OBJIaJ/IEBAHKE HAaBBIKAMHU YUEOHO-UCCIIEA0BATEIbCKOM,
MPOEKTHOMN

U COLMAJIbHOM NCATCIBHOCTH;

MertanpeameTHble pe3yibTaThl JOJDKHBI  OTPaXKaTh:
OBnazieHue yHUBEPCAIbHBIMH KOMMYHHKATHBHBIMU
NEUCTBUSIMU:

0) coBMeCTHAs e TCIILHOCTD:

- IOHUMAaTh U HCIOJb30BATh MPEUMYILECTBA KOMaH/I-
HOU

Y UHIUBUIYAIbHOU paOOTHI;

- BBIOMpATh TEMaTUKy M METOIbl COBMECTHBIX JEH-
CTBUH C y4yeToM OOILIUX MHTEPECOB M BO3MOKHOCTEH
Ka)KJI0rO WICHA KOJIJIEKTHUBA;

- MPUHUMATH II€JIM COBMECTHOM NEATEeIbHOCTH, Opra-
HU30BBIBaTh

1 KOOPJIMHUPOBATH JACHCTBUS IO €€ JOCTHXKEHHIO: CO-
CTaBJIATh IUIAH JEHCTBUM, pACTPENENITh POJIU C yde-
TOM MHEHUH YYaCTHHKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOI paboThI;

-OIICHMBATh KadeCTBO CBOETO BKJIANa W KaXJAOTO
y4acTHUKA KOMaH/IbI B OOILIUI pe3ynbTaT mo pa3pado-
TaHHBIM KPUTEPUSIM;

-Ipe/JiaraTb HOBBIE MPOEKTHI, OLIEHUBATh UAECH C TO-
3UIMM  HOBU3HBI, OPUTHHAIBHOCTH, TPAKTHUYECCKOU
3HAYMMOCTHY; KOOPJIMHUPOBATH
Y BBITIOJIHATH PaOO0Ty B YCJIOBHSX PEaTbHOTO, BHPTY-

[1P6 10. OBnageHne yMeHHsIMH pabOTaTh B TpyIIIe
C BBINIOJTHEHUEM Pa3JIMYHBIX COIIMAIBHBIX 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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QIBHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
-OCYILECTBIISTh MO3UTUBHOE CTPAaTErMYecKoe MOoBeje-
HUE B PA3JIMYHBIX CUTYALUSIX, TPOSBISITH TBOPUECTBO
1 BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

OBnazieHue YHUBEPCAIbHBIMH PETYJISATUBHBIMH JICH-
CTBUSIMU:

T) IpUHATHE ce0s U APYTUX JIIOJICH:

- NPUHUMATh MOTUBBI U ApPryMEHTHI APYTUX IOJei
IIPY AHAJIN3E PE3YIbTATOB JAESITEIbHOCTH

OK 05. OcymiecTBiATh YCTHYIO U
IMUCHbMEHHYI0 KOMMYHHUKAIHIO

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

U KyJIbTYpPHOTO KOHTEKCTa

JInyHOCTHBIE pe3yNbTaThl JOHKHBI OTpakaTh B YaCTH
3CTETUYECKOTO BOCITUTAHHUS:

- 9CTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAs ICTCTH-
Ky ObITa, Hay4HOTO U TEXHUYECKOTO TBOPYECTBA,
CIIopTa, Tpyna
M OOILIECTBEHHBIX OTHOIIECHUI;

B 00JIaCTU MATPUOTHYECKOTO BOCITUTAHUS MTPOSIBIIATH:
-IIEHHOCTHOE OTHOLLIEHUE K FOCYJapCTBEHHBIM CHMBO-
JlaM, UCTOPUYECKOMY M TPUPOJHOMY HAcCleIuI0, Ta-
MSATHHKaM, TPaAuIUsM HaponoB Poccum, nocTuxeHu-
saM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOIOTHUSAX
v TPYJIE;

MeranpeamMeTHble pe3yabTaThl JOKHBI OTPAXKATh:
OBnazieHue yHHUBEPCAIHHBIMH KOMMYHHKATHUBHBIMU
JIEHCTBUSIMU

a) obuieHue:

- OCYIIECTBISATh KOMMYHUKAIIUU BO BCeX cepax Ku3-
HHU;

- Pa3BEPHYTO U JIOTUYHO M3J1arath CBOK TOUKY 3PEHUS
C MCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

ITP6 1. ChopMupOBaHHOCTH MPENCTABICHUH O POJIU
U MecTe (PU3MKM U aCTPOHOMUU B COBPEMEHHOHN Hayd-
HOW KapTHHE MHpa, 0 cucTeMooOpasyromiei ponu ¢u-
3UKM B PAa3BUTHUM €CTECTBEHHBIX HAyK, TEXHHUKH
U COBPEMEHHBIX TEXHOJIOTHM, O BKJIAJE POCCUHCKHUX
U 3apyOeXHbIX y4eHBIX-(DU3MKOB B Pa3BUTHE HAYKU;
MOHMMaHue (U3MYECKON CYIIHOCTH HaOII0JaeMbIX
ABJICHU MHKPOMHpAa, MakpoMHpa U Meramupa; Io-
HUMaHUE POJM ACTPOHOMHUHM B IPaKTUYECKOW Jes-
TEIbHOCTUM 4YeJIOB€Ka M  JajJbHEHIleM Hay4dHO-
TEXHUYECKOM pa3BUTHH, ponu ¢buzuku
B (opMupoBaHUM Kpyrozopa u (YHKIHMOHAJIHHOU
I'PaMOTHOCTH 4Y€JIOBEKA Ul PEIICHUs NMPAKTUYECKUX
3a1a4

OK 07. ConelicTBOBaTh COXPAHEHUIO
OKpYXarollel cpelibl, pecypcocoe-
PEKEHHIO, TPUMEHATh 3HAHUS

00 U3MEHEHUN KJIMMaTa, IMPUHIUIIBI
OepeKIIMBOr0 MPOU3BOJCTBA, (-

JInyHOCTHBIE pe3yNbTaThl JOJLKHBI OTPAXKATh B YaCTH
3KOJIOTUYECKOTO BOCITUTAHUS:

- chopMHPOBAHHOCTH IKOJIOTHYECKON KYIbTYpHI, TMO-
HUMAaHUC BJIMAHUA COLNUAIBHO-O3KOHOMHNYECKUX IIPO-
LIECCOB HA COCTOSIHUE ITPUPOJHON M COLMAIBHOU Cpe-

ITP6 8. ChopmHupoBaHHOCTH YMEHHUS MPUMEHSTH IO-
JTydeHHBIE 3HAHUS NJIsi OOBSICHEHUS YCJIOBHH IpOTE-
KaHug  (U3WYECKUX  SBIEHUH B TPHUPOAE
U I TPUHATUS ~ TPAKTHUYECKUX  pElIeHUH
B MMOBCEHEBHOM JKU3HU /ISl 0OecredeHus: Oe30MmacHo-
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(EeKTUBHO JICHCTBOBATh
B UPE3BBIYANHBIX CUTYAIIHIX

IIbl, OCO3HaHHE TJ00ATbHOIO XapakTepa 3KOJOoruye-
CKHX TIpo0JIeM;

- IUIAHUPOBAHUE U OCYILECTBIICHUE EUCTBUM B OKpY-
JKaIoIIEH cpejie Ha OCHOBE 3HAHUA 1I€JIe YCTOMYMBOIO
Pa3BUTHS YEIIOBEUECTBA;

AKTUBHOE HENPUITHE JEUCTBUM, MNPUHOCALIUX BpPEJ]
OKpY>Karollen cpejie

CTH TIpU OOpalieHUu ¢ OBITOBBIMH IIPHUOOpPaAMU U TEX-
HUYECKUMH YCTPOICTBaAMH, COXPAHEHUS 3]I0POBbS U
COONIIOJICHUSI HOPM DKOJIOTUYECKOTO TMOBEJICHHUS B
OKpYXarolie cpeae; MNOHUMAaHUE HEOOXOAUMOCTH
NPUMEHEHHUS JOCTHKCHUH (HU3UKH W TEXHOJIOTUH
JUTSL pallMOHAJIBHOTO MPUPOI0IOIB30BaAHUS

23.02.06 /IK 1.2. TIpon3BOIUTH
TeXHHU4YecKoe 00CIy;KMBAHUE U
PEMOHT IOABUKHOI0 COCTABA
’KeJIe3HbIX I0POr B COOTBET-
CTBHMH ¢ TPeOOBAHMAMH TEXHO-
JIOTHYECKUX MPOLEecCoB

OBjaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHbIMU
JeHCTBUSIMU:

2) CaMOOpraHu3aIus:

- CaMOCTOSITEIbHO OCYIIECTBIATh I03HABATEIbHYIO
JeSITeNIbHOCTD, BBISBIISTH MPOOJIEMBI, CTaBUTh U (Hop-
MYJIMPOBaTh COOCTBEHHBIC 33]a4l B 00pa3oBaTEIbHON
NEeSATEIbHOCTH U JKU3HEHHBIX CUTYALUX;

- CaMOCTOSITEIbHO COCTaBJISATh IUIAH PELICHUS Mpo-
OJIEMBI C YU€TOM HMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANOYTECHUI;

- 1aBaTh OLICHKY HOBBIM CUTYAIIHsIM;

Croco0CTBOBATh (DOPMUPOBAHUIO U MPOSBICHUIO IIH-
POKOM 3pyIUIIMU B pa3HbIX 00JACTSIX 3HAHUM, MOCTO-
STHHO TIOBBIIIATh CBOW OOpPa30BaTENBHBIM M KYJIBTYp-
HBII YPOBEHB;

- copMupoBaTH YMEHUS pemaTh pacueTHBIC 3a7auu C
SBHO 3aJlaHHON (DU3MYECKOH MOJEIbI0, HCIONB3Ys
(bu3nveckre 3aKOHbI U TPUHIIMITBI, HA OCHOBE aHaIM3a
YCIIOBHS 3aJla4ud BBIOUPATh (PU3UUECKYIO MOJICIb, BbI-
JeNnaTh (U3MYeCKrue BENUYMHBI U (HOPMYIbl, HEOOXO-
JMMBIE 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 U3YUEHHbBIE 3aKOHBI, 3aKO-
HOMEPHOCTH U (PU3HUYECKUE SBIICHUS;

- BJIQJICTh OCHOBOIOJIATAOIINMHU (U3HUSCKUMHU TTOHSI-
TUSIMH W BEIIMYMHAMH, XapaKTEPHU3YIOMUMU (PU3NUe-
CKHE TIPOIECCHI (CB3aHHBIMH C MEXaHWYECKUM JIBH-
KCHHEM, B3aUMOJICHCTBHEM Tell, MEXaHHUECKHUMH KO-
neOaHUSIMH W BOJTHAMH; aTOMHO-MOJICKYJISIPHBIM CTPO-
CHHEM BEIIEeCTBA, TEIJIOBBIMHU IMPOIIECCAMMU; ICKTPH-
YECKUM M MAarHUTHBIM TIOJSIMH, JIEKTPUICCKUM TO-
KOM, JIEKTPOMAarHUTHBIMH KOJICOAHWSIMHU M BOJIHAMHU );
- BJIQJICTh 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TCOPHSIMH,
3aKOH COXpaHCHHS MEXaHHUECKOW SHEPTUH, 3aKOH CO-
XpaHeHUs! UMIYIbCa, TPUHIIUIT CYNIEPIIO3UIIUN CHUII,
MIPUHIIAIT PABHONIPABHOCTH WHEPIHAIBHBIX CUCTEM
0TCYETa; MOJICKYIIIPHO-KMHETUYECKYIO TEOPUIO CTPO-
€HHS BEIlleCTBa, Ta30BbIE 3aKOHBI, IEPBBII 3aKOH Tep-
MOJIUHAMUKH; 3aKOH COXPAHEHHUS AIEKTPUIECKOTO 3a-
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psna, 3akoH Kynona, 3akon Oma ais ydacTka 1enu,
3akoH OMa U1 IOJHOM 2IEKTPUUYECKOH LI, 3aKOH
Jxoyis - JleHna, 3aKOH 3J€KTPOMArHUTHON UHIYK-
LIMH, 3aKOH COXPaHEHUs SJHEPTUU, 3aKOH MPSMOJIUHEN-
HOTO PacIpOCTPAaHEHHUS CBETA, 3aKOH OTPAKECHUS CBE-
Ta, 3aKOH IIPEJIOMIICHUS CBETA; 3aKOH COXPaHECHUS
SHEPIUH, 3aKOH COXPAaHEHMsI UMITYIIbCa, 3aKOH COXpa-
HEHUS 3JIEKTPUUECKOTO 3apsijia, 3aKOH COXPaHEHUS
MaccOBOI'0 YUCIIa, OCTyNIaTsl bopa; yBepeHHoe uc-
I10JIb30BAHUE 3aKOHOB U 3aKOHOMEPHOCTEH IIpH aHa-
3¢ PU3MUECKUX SBJICHUN U MTPOIIECCOB
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1.4. PexomeHayeMoO€e KOJIUYECTBO YaCOB HA OCBOEHHE MPOrpaMMbl TUCHMUILIH-

HbI.

MaKCHMaJIbHOM y4eOHOM Harpy3ku ooyuaromuxcs — 230 Jacos,

B TOM 4HCJIC:.

00s13aTeNIbHON ayTUTOPHOM yueOHOM Harpy3Kku oOydaronuxcs — 156 gacos;

2. CTPYKTYPA M COJIEP)KAHUE YYEFHOM JUCIUILIAHBI

2.1. O0beM yueOHOH JUCHUIIMHBI U BUIbI YUeOHOH padoThl

Bup yueOHoii padoTbl

Oobvem uacoe

MaxkcuMmajibHasi ydeOHasi HAarpy3Ka (Bcero) 230
O0s13aTesibHAsE ayAUTOPHAs y4eOHas HATPY3Ka (Bcero) 156
B TOM YHCIIE:

OCHOBHOe co/iep:KaHue 124
B T.4.

TEOPETUYECKUE 3aHATUS 94
71a00paTOPHBIE 3aHATHS 26
NPAaKTHYECKHE 3aHSITUS 4
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IEPKAHUE 32
B T.U.:

TEOPETUYECKHE 3aHATHUS 26
nabopaTOpPHBIE 3aHATHS 6
CamocrosTenbHas paboTa, BKIIOYask UHIAMBHIyaTbHbIN MPOEKT 50 (36)
IIpomexyTounas arrectanus B popme IK3amMeHa 24




2.2. TemaTu4ecKuii IJIaH U cofep:KaHue Y4eOHOUH TucHUIINHbI PU3uKa

HaumeHoBaHuepas- Coaep:xanue yueOHOro MaTepuaJia, JJadopaTopHble U IPAKTHYECKHE dopmupyembie 00-
J€eJI0B M TeM PadoThI, HHAUBUAYAJIbHBIIA NPOEKT (eciu npedycmompe- ?lgl’sr 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
NEPUMEHTA U TEOPUH B IPOLIECCEe TO3HAHUS NPUPOAbI. DKCIIEpUMEHT B ¢pu3uke. Mozaenu-
poBaHue (GU3NIECKUX SIBICHUH U mporieccoB. Hayunbie runore3sl. @u3nuecKkue 3aK0HbI 1
TeopuH. ['paHULIbI TPUMEHUMOCTH (pr3HuecKuX 3akoHOB. [IpuHuun coorsercTBus. Posts u
Mecmo Qu3uKu 6 Yopmuposanuu co6peMeHHOl HAYYHOU KapmMUHbl MUpa, 6 NPaKmu-
ueckoil desamenvHocmu a100eil.’
Pa3nen 2. MexaHuka 22 (4/-)3
Tema 2.1 Coaeprxanue y4eOHOro Mmarepuajia OK 01
Kunemaruka Mexannueckoe IBmxeHHe. OTHOCUTEIbHOCTh MEXaHWYeCKOro jaBmxkeHus. Cucrema ort- OK 02
cuera. Tpaekropus. [lepemenienue, CkopocTb (CpellHsAs 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
HeifHoe BmxkeHue. I'paduku 3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUSI, TyTH U Tie- 23.02.06 [IK 1.2.
peMelIeHNs] MaTepHaIbHON TOYKH OT BPEMEHH.
CBobOosnHoe mazneHue. YCKOpeHHe cBOOOAHOrO mnaaeHus. KpuBonuHelHoOe ABHXKEHHE. 9
JIBIOKeHE MaTepHaTbHON TOYKHU MO OKPYXHOCTH C TIOCTOSIHHOM 110 MOJIYIIIO CKOPOCTBIO.
VYrioBasi CKOpoCTb, TUHEWHast ckopocTh. [lepuoa u yacrota obpamenus. LlenTpoctpemu-
TEJBHOE YCKOPEHHE.
IIpakTnuyeckoe 3anaTue Nel. MccienoBanue COOTHOUICHUsI MEXIY MyTSMH, MpPOiiieH- 9
HBIMH TEJIOM 3a TIOCJIEIOBATEIBHBIC paBHBIE TPOMEKYTKH BPEMEHH TPU PaBHOYCKOPEH-
HOM JIBKEHMH C HadalbHOM CKOPOCTBIO, paBHOW HYym0. M3yueHue ABMKEHUS IIapuKa B
BA3KOM XKUIKOCTU. M3ydueHune 1BHkKEeHUs Tesla, OpOIIEHHOI0 TOPU30HTAIBHO
Pewenue 3a0au npogeccuonanvnoil hanpagiennocmu 5

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: CRUOOMemp, O8UICEHUE CHAPAODO08, UENHbIE U PEMEHHbLE nepedauu ,
«Jonycmumblii 6ec Hcene3Ho00POIHCHOZ0 COCMAsa, 6IUAHUE HAZPY3KU HA MHCe1e3H000-
POXHCHOE NOJIOMHOY.

Paboma nao unoueudyaivbHvim npoeKmom

Tema 2.2
Jmnamuka

Conep:xanue y4eOHOT0 MaTepuaJia

[Tpunun otHocutenbHOCTH ['anunes. IlepBoiii 3akoH HeroToHa. MHepumaibHble cUCTe-
MBI oTcueta. Macca tena. Cuina. [lpunnun cynepno3unuu cwi. Bropoit 3akon HeroTona
JUIS MaTephalbHOM TOYKM B uHepuuanbHou cucteme otcyera (MCO). Tperuit 3akoH
HproTona st MaTepuaibHBIX TOUYEK.

3akoH BceMHpHOro TtaroreHusa. Cuna Tspkectu. IlepBas kocMmuueckas ckopocTb. Cuia
ynpyroctd. 3akoH I'yka. Bec tena. Tpenue. Buabl TpeHus (I1OKOsI, CKOJIBbKEHUS, Kaue-
Hus). Cuna tpenus. Cyxoe Tperue. Cuia TpeHHsl CKOJIbKEHHsI M cujla TpeHus nokos. Ko-
spunuent tpenus. HUzyuenue 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

[TpopaboTka KOHCIIEKTa 3aHATHS, IOBTOPEHUE MPOMIEHHOTO HA 3aHATUU MaTepuaa, moj-
rOTOBKa COOOIIeHHS 110 TeMaM: «CHiia CONPOTUBIICHUSI IPU JBMXKEHUH TeJa B )KUJIKOCTH
uiu raszey, «[loctymarensHoe U BpallaTelbHOE IBIKEHNE a0COIIOTHO TBEPAOTO Tena.
MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpamieHud. [lieuo cumbl. Y clioBUsl paBHOBECUS TBEP-
noro tena B UCOy, «3yueHne nBrkeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH MO/ IeH-
CTBHEM HECKOJIbKUX CHILY, «/cciaenoBaHne 3aBUCIMOCTH CHJT YIIPYTOCTH, BOZHUKAIOIITUX
B 1e()OPMUPOBAHHON MPYKUHE U PE3MHOBOM 00pasiie OT BETUYHHBI UX AePOpMAaIII»,
«TexHuueckne ycTporucTBa M MPAKTHIECKOE MPUMEHEHHE: TIOIITUITHUKH, TBUYKEHUE HC-
KYCCTBEHHBIX CITYyTHUKOBY, TOJAITOTOBUTHL COOOIIIEHHUE 10 Teme: «Paznosuonocmu osuza-
meneil Ha HCeNe3H000POHCHOM MPAHCROPMeE, 0COOEHHOCIU PAdOmMbL).

Padoma nao unoueudyanbHvim npoeKmom.

Tema 2.3
3aKOHBI COXPaHEHUsI
BMCXaHHKE

Copep:kanue y4eOHOT0 MaTepuaJia

NMnynbc MaTepHanbHOM TOUKM (Tea), CHCTEMBl MaT€pUANIbHBIX TOUEK. MIMIynbC CUIIBI U
MU3MEHEHHE MMITYJIbCA Ted. 3aKOH COXpaHEeHHs umnyibca. PeaktuBHoe nsmxenue. 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»

Mexannueckass pabora u MomHOCTh. Kunetnueckas sHeprus. IloTeHnanbHas sHeprus.
3aKOH COXpaHEHUs MEXaHWYeCKOH sHepruu. Pabora cuibl TSDKECTH U CHIIBI YIPYTOCTH.
MormHocTs cuibl. Kunetndeckas sHeprust MaTepuaibHOi TOUkH. Teopema 00 U3MEeHEHHH
KMHETUYECKOW DHEPIUU.

[TorennmaneHast sHeprus. [loreHnumaneHas sHeprus ynpyro AeGopMHUpPOBaHHOW MPYKH-
Hbl. [loTeHumaneHas sHeprusi Tena BOJAM3M MHOBepxHOCTH 3emid. [loTeHumanbHble U
HETNOTeHIHaNbHbIe CHIIbL. CBS3b pabOTHl HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MeXaHH-
YECKOW YHEPrUuy CUCTEMBI TeJl. YIIPYTUe U HEYNIPYTUe CTOIKHOBEHMUS.

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 ceazu ckopocmeii men npu neynpyzom yoape. HMccneoosanue ceasu pa-
Oombl cunvl ¢ uIMeHeHuem mexanuueckou nepzuu mena. Texuuueckue ycmpoii-
cmea u npaKkmuyeckoe npumeHeHue: 8000Men, KONnep, NPYMHCUHHBLI RUCMOJIen,
OBudiCeHUe UCKYCCHBEHHbIX CHYMHUKOE u pakem. HMcnonv3oeanue 3aKonoe mexa-
HUKU 0N 00BbACHEHUA 08UNCEHUS HEDeCHBIX mesl U OA PA36UMus KOCMUUECKUX
UCCNe006aHUll, ZPAHUUBI NPUMEHUMOCMU Klaccuueckou mexanuxu. Umumayus
HegecomMocmu.

Paboma nao unousudyaivbHvim npoeKmom

Paznen 3. MoJiekyasipHasi pu3MKa U TEPMOAMHAMHUKA

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 IBHKEHUS U B3aUMOJICHCTBUS Ya-
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. Temneparypa u ee usmepenue. lllkana remneparyp Llenscus.
Monens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYIISIPHO-KUHETHUYECKON TEOPUH
UeaIbHOro raza. AGCOIIOTHAS TeMIIepaTypa Kak Mepa cpeiHell KHHEeTHYeCKO SHeprun
TEIUIOBOrO ABWKEHMS yacTull rasza. [llkana temneparyp KenbBuna. ['a30Bbie 3aKOHBI.
VYpasuenune MenpaeneeBa-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
23.02.06 /IK 1.2.
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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

Camocmoamenvrnas paboma odyuaroujuxcs

Ilpopabomka Konchekma 3anamus, NOGMOpPEeHUE NPOUOCHHO20 HA 3AHAMUU Mamepu-
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 yueOHOro 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 cUCTeMa. 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,
u3llydeHue. YaenpHas TEIJIOEMKOCTh BellecTBa. Koan4ecTBO TEMIOTHI MPHU TEIUIONEpe-
nauve. [Tonstue 06 annabaTHOM mporecce.

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

Heoopamumocmov npoueccoé 6 npupooe. Tennosvie mawunst. Ilpunyunot oeiicmeusn
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-
cmea u npaKmuueckoe NpUMeHeHue: 08U2amesnb GHYMPEHHe20 C2OPAHUsA, OblMO6oil
X07100UIbHUK, KOHOUWUOHED .

JlabGopaTropHble 3aHATHA:
Jlabopamopnas paboma Ned. VI3mepenne yaenbsHON TEII0OEMKOCTH

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

Conep:xanue yueOHOro MaTepuajia

[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. Kpucramnmueckue u amopdHbie Tela. AHU30TPOIUS CBOWCTB KpHUCTa-
noB. Kunkue kpuctabl. CoBpeMeHHble MaTepuanbl. [lnaBieHre U KpucTaIU3alus.
VYaenvHas temnorta miaasienus. CyOnumanus. YpaBHeHUe TerwioBoro Oamanca. Texwnu-
Yyeckue ycmpoicmea u npaKmuyecKkoe 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, ROGMOPeHUE NPOIOEHHO20 HA 3AHAMUU MAMepu-
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.
B3aumopernictsue 3apsioB. 3akoH Kynona. TouedHbli 2JIEKTPUYECKUN 3apsil.

2

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

Pa6ora cun anextpocrarnueckoro nois. [lorennuan. Paznocts norennuanos. [Iposoa-
HUKH U AUDJIEKTPUKH B DJIEKTPOCTATUUECKOM noJe. [ludsiekTpudeckasi NpOHUIIAEMOCTb.

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

Tema 4.2
ITocToSTHHBIN BIIEK-
TpUYECKUN TOK. TokM
B Pa3JIMYHBIX Cpelax

Conep:xkanue y4eOHOT0 MaTepuaJia

Inekmpuueckuit mok. Ycnoeus cywecmeosanun nekmpuueckozo moka. Ucmounuku
moka. Cuna moka. Ilocmoannwiiit mox. Hanpaxcenue. 3akon Oma 0na yuacmka yenu.
Inekmpuueckoe conpomugnenue. YoenbHoe conpomueienue geuiecmaa.

Ilocnedosamenvnoe, napannenvnoe, cMeulannoe coeOunHenue npoeooHuKkos. Pavoma
anekmpuyeckozo moka. 3axkon /Icoyna-Jlenya. Mowgnocms 21eKmpuuecko2o moka.
Inekmpoosurxicywias cuna u 6HympeHHee CONpOmueieHue UCMOYHUKA MOKA. 3aKoH
Oma 0na noanou (3amknymoi) snekmpuueckou yenu. Kopomkoe 3amvikanue.

SHGKTpOHHaﬂ IMPOBOAMMOCTE TBEPALIX MCTAJIJIIOB. 3aBUCHUMOCTh CONMPOTUBJICHUA MCTAJl-

OK 01

OK 02

OK 03

OK 04

OK 05

OK 07
23.02.06 [IK 1.2.
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JIOB OT TemmnepaTypbl. CBEpXIPOBOJUMOCTb. DJIEKTPUUYECKUH TOK B Bakyyme. CBoiCTBa
ANEKTPOHHBIX y4KOB. [TomympoBoauuku. CoOCTBEHHAS U MMPUMECHAS ITPOBOJAUMOCTb TO-
TynpoBogHUKOB. CBoiicTBa p-N-nepexonaa. [loaynpoBogHUKOBEIE TPUOOPHL. DNEeKTpUYe-
CKHMI TOK B PAacTBOpax M paciuiaBax 3JEKTPOJUTOB. DJIEKTPOJIUTUYUECKAS JTUCCOIUALIUS.
DJIEKTPOJIN3. DJIEKTPUUYECKUH TOK B razax. CamMoCTOSTENbHBIH UM HECAMOCTOSITEIbHBIN
pa3psa. Mousaus. [1nasma

JlaboparopHbie padoThI

Jlabopamopnas paboma Ne6 H3yuenue cmeutannozo coeOUHeHus pe3ucmopos.

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

Jlabopamopnasa paboma Ne8 OnpeneneHue TePMUIECKOro K03(PPUIEHTa COMPOTHUBIIE-
HUSI MEJTH.

3a4der ¢ OLEHKOM

N

Camocmoamenvnas paboma odyyarouuxcs

Ilpopabomka KOHCheKma 3aHAMUA, NO6MOPEHUE NPOTIOEHHO20 HA 3AaHAMUU Mame-
puana, n0020moeKa cooouienusn no meme: «HMcnonvzosanue 31eKmpouHcmpymenmog
6 Menji0603HOM U 6A20HHOM X03aiicmeey, « Texnuueckue ycmpoiicmea u npakmuue-
CKOe npumeHeHue: amnepmemp, 60J1bmmemp, peocmam, UCHOYHUKU MOKdA, IJ1eK-
mponazpeeamenvHvle RPUOOPLL, INEKMPOOCEeMuUmenbHbvle npUdOPsl, Mmepmomemp
COnPOMuUGIEHUsA, 6AKYYMHBLIL OO0, MEPMUCMOPDL U (POmMOpe3ucmopsvl, NOIYnPo6oo-
HUKObLIL 0u00, 2anveanukay, «lIpumenenue paznuunvlix AKKyMyaamopos na jicenes-
HOOOPOICHOM MPaHCnRopmey.

Paboma nao unousudyaibHvim npoeKmom

Tema 4.3
MaruutHoe noile.
DNeKTpOMarHuTHas

HHAYKOUA.

Conep:xanue yueOHOTo MaTepuajia

TlocTosiHHEBIE MarHuTEl. B3anMoielicTBHE MOCTOSIHHEIX MarHUTOB. MarautHoe noJje. 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 WHAYKIOUW MArdauTHOI'O I1OJISA
AJIMHHOT'O IMPAMOI'0 MPOBOAHHMKA WM 3aMKHYTOT'O KOJIBIIEBOI'O IMMPOBOAHHKA, KATYIIKKU C TO-
koM. OTbIT 3pCTe;[a. BSaHMOﬂCﬁCTBHe IMPOBOAHUKOB C TOKOM.

Cuiia Amnepa, ee Monynp U HampasiaeHue. Cuna JlopeHna, ee MOIyJIb U HalpaBIICHHE.
JIBI>KeHHE 3apsKeHHOM YacTHIIBI B OAHOPOJAHOM MarHUTHOM noje. PaGora cuibl 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. BHGKTpOZ[BI/I)KYH_Iaﬂ ChJla MHAYKIOUKU B IIPOBOJHUKE, JIBHIKY-
MEeMCA MMOCTYNMATCIIbHO B OJHOPOJHOM MArHUTHOM I10JIC. HpaBI/IJIO Jlenna.

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

Texnuueckue ycmpoiicmea u npaxmuyieckoe npumMeHeHue: NOCHMOAHHbIE MAZHUMbL,
INEKMPOMAZHUMDBL, IJIEKMPOOGU2AMEb, YCKOPUMENU IIEMEHMAPHBIX YACMUY, UH-
OYKYUOHHAA neyb.

Pewienue 3a0au ¢ npogpeccuonanbHoll HANPABIEHHOCHBIO

JlaboparopHblie padoThI

Jlabopamopuas paboma Ne9 ViccriienoBanue NeiCTBUS MMOCTOSHHOTO 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

U 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, aMmutyaa u (aza KosuebaHui.

2

[IpyxuHHBIA MassTHUK. MaTeMaTHyecKuil MasiTHUK. Y paBHEHHE rapMOHUYECKUX Koje0a-
Huil. [IpeBpaiieHne sHepruy Npu rapMOHMYECKUX KOJICOAHHUSX.

Konebarenbublit KOHTYp. CBOOOIHBIE 371€KTPOMArHUTHbIE KOJIeOaHUs B HIEaIbHOM KoJie-
0aTeNIbHOM KOHTYpe. AHAJIOTHs MEXy MEXaHUYECKHMHU U 3JIEKTPOMAarHUTHBIMU KoJie0a-
HusMu. @opmyna TomcoHa. 3aKOH COXpAaHEHHUS SHEPTHH B UJI€ATbHOM K0JIe0aTeIbHOM
KoHTYype. [IpencTaBienue o 3aTyxaronmx KoyiebaHusx. BoIHy X IeHHbIe MEXaHUYEeCKHe
KosiebaHus. Pe3oHaHc.

BreinykaeHHbIe 2NIeKTpoMarHuTHbIE KosteOanust. [lepemennsii Tok. CHHYCOMIaTbHBIN
MepeMEeHHbIN TOK. MOIITHOCTh MEPEMEHHOTO TOKAa. AMIUTUTY/IHOE U JCHCTBYIOIIEe 3HAUe-
HUE CHIIbI TOKA U HATIPSKESHMUSL.

Tpancdopmarop. [IponsBocTBo, nepenaya U NOTPEOICHHE YIECKTPUUECKON IHEPTUH.
DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE JIEKTPUUECKOM 3Hepruu. KynbTypa ucnosb3o-
BaHUS AJIEKTPOIHEPTHH B MOBCETHEBHOM KU3HU

Pewenue 3a0au c npogheccuonanbHoil HANPABIEHHOCHbIO

JlabopaTopHble 3aHATHSA

OK 01

OK 02

OK 04

OK 05

OK 07
23.02.06 [IK 1.2.
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Jlabopamopnaa paboma Nell ViccnenoBanue 3aBUCHMOCTH TEpHUOAA MaJIBIX KOJIeOaHMIA
rpy3a Ha HUTH OT JUIMHBI HUTH U MacChl 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

Ilpopabomka Koncnekma 3anamus, nOGMoOpeHUe NPOUOEHHO20 HA 3AHAMUU MaAmepu-
ana, noozomogka coodwenus no meme: «Ilpumenenue paznuunvix 6u00e mpancgop-
Mamopoé Ha nooeuxcnom cocmaeey, «Texnuueckue ycmpoiicmeéa u npakmuueckoe
npumenenue: 31eKmpuiecKuil 360H0K, 2eHepamop NepPemMeHHo20 MoKa, JUHUU ITIeK-
mponepeoau.

Tema 5.2 Mexannue-
CKHE M dJIeKTpoMar-
HUTHBICBOJIHBI

Conep:xanue yueOHOro MaTepuaJjia

MexaHuueckue BOJIHBI, ycloBus pacnpocTpanenus. [lepuoa. CkopocTs pacnpocTpaHEeHUs
U anuHa BonHbL. [lomepeunslie u npoonbHble BOIHBL. MHTEphepenuus u qudpaxius me-
XaHUYECKUX BOJIH.

3ByK. CkopocTh 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

N

Texnuueckue ycmpoiicmea u npaKmuyeckKoe npuMeHeHue: My3blKaabHble UHCMPY-
MEHmbl, YIbMPA36YK06aAs OUAZHOCHIUKA 8 MEXHUKe U MeOuyuHne, paoap, paouonpuém-
HUK, menesu3op, anmenna, menegpon, CB4-neun

ONEKTPOMAarHUTHBIE BOJIHBIL. Y CIIOBUS U3IYYEHMsI 2JIEKTPOMAarHUTHBIX BOJIH. B3anmHast
opueHnranus BekTopoB E, B, v B aniekTpoMarautHoi BosiHe. CBOMCTBA 2JIEKTPOMArHUT-
HBIX BOJIH: OTpa)kKeHUe, NpeIoMIIeHue, oispu3anus, tuppaxkuus, uarepdeperuns. Cko-
POCTB 3JIEKTpOMarHUTHBIX BOJH. [1Ikana syiekTpoMarHuTHeIX BOJH. [IpuMeHenue amnek-
TPOMAarHUTHBIX BOJIH B TEXHUKE U ObITY. [IpuHIIMIIBI pagrocBs3u U TeneBuaeHus. Paano-
JIOKaIHsl. DJIEKTPOMAarHUTHOE 3arpsi3HEHNE OKPYKAKOIIEH Cpebl

Tema 5.3
Onrtuka

Conep:xanue yueOHOro MaTepuaJia

I'eomeTrprueckas ontuka. IIpsmonnHeliHoe paclpocTpaHEHHE CBETA B OJHOPOJHON cpe-
ne. JIyd cera. TodyeuHbIil HCTOYHUK cBeTa. OTpakeHUE CBETA. 3aKOHBI OTPAXKEHUS CBETA.
ITocTpoenne n3obpaxkeHuil B miockoM 3epkaie. I[Iperomienue cBeta. 3aKOHBI pesiomIie-
HUS cBeTa. AOCOJIOTHBIN TMOKa3aTenb NpenoMieHus. [lolHoe BHYTpeHHEE OTpaKeHHE.
IIpenenbHbIi Yol NOJHOTO BHYTPEHHETO OTPAKEHMSL.

Hucnepcus ceera. CnoxxHbIN cocTaB O6enoro ceera. [{pet. CoOuparoimue u pacceuBaroIIne
nuH3bl. ToHKas ymH3a. DOKYCHOE pacCTOSTHUE M ONTUYECKas CUiaa TOHKOW JuH3bL. [lo-
CTPOCHHE H300paXCHH B COOMPAIOIIMX W PACCEMBAIOIUX JIMH3aX. DopMyna TOHKOU
JIMH3BL. Y BEJIIMYEHHUE, JaBaeMoe JIMH30M. lIpenensl npuMeHMMOCTH T€OMETPUYECKON OIl-
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THUKH.

BonnoBas onrtuka. MUatepdepennuns ceera. KorepeHTHbIE UCTOUHUKU. Y CIIOBHS HaOIrO- 2
JCHUS] MAKCUMYMOB U MUHUMYMOB B MHTEp(EPEHIIMOHHOI KapTUHE OT JABYX CHH(A3ZHBIX
KOT€PEHTHBIX HMCTOYHUKOB. Judpakius cBeta. JudpakuuoHHas pemieTka. YcCloBHE
HaOJII0/IeHUs TJIABHBIX MaKCHMYMOB IpU NaJCHUH MOHOXPOMAaTHYECKOro CBETa Ha -
¢bpakunonnyio pemetky. [lonspusanus ceera
IIpakTuyeckoe 3ansaTue Ne2 [locrpoeHne n300pakeHNU B TOHKUX JIMH3AX. 2
Pewienue 3a0au ¢ npogpeccuonanbHoll HANPABIEHHOCHBIO 2
JlabGoparopHblie padoThI
Jlabopamopuas paboma Nel3 Onpenernenre noka3aTels MPEIOMIICHUS CTEKIIa 2
Jlabopamopnasa paboma Neld ViccnenoBanue CBOMCTB M300payKeHUN B JIMH3AX. 2
Jlabopamopnasa paboma Nel5 Habmonenue nucnepcuu cera. Habmonenue nuHeiuaTo- 2
'O CIIEKTpa.
Camocmoamenvnas paboma odyyarouuxcs 6
Paboma nao unouseudyaibHvim npoeKmom
Pa3nen 6. OCHOBBI CHIEIHATBbHOI TEOPHH OTHOCHTEIHHOCTH 4 (-1-) OK 01
Tema 6.1 Coaepixanue y4eOHOro MmarepuaJia OK 02
OcCHOBBI crielab- v ” OK 04
. I'paHuIbI TPUMEHUMOCTH KJIACCUYECKOW MexaHWKH. [locTynarel crenuanbHON TeopHu
HOM TEOPHH OTHOCH- ' 2 OK 05
TeBHOCTH OTHOCHUTEJIbHOCTH: HHBAPUAHTHOCTh MOJYJIsl CKOPOCTH CBETa B BaKyyMe, NPUHLIUI OTHO- OK 07
CUTEIBHOCTH DiHIITEHHA. OTHOCUTENFHOCTh OJJHOBPEMEHHOCTH. 3aMeJIeHuE BPEMEHH U
COKpallleH!e JUINHBIL.
DHEprusi 1 UMITYJIbC PEIITUBUCTCKON YacTHIBI. CBsI3b MAaCChl C SHEPTHEH U HMITYJIBCOM 5
PENATUBUCTCKOM YacTUIbl. DHEPIrUsl MOKOs
Camocmosamenshnas paboma odyuaouuxcs. 4
Paboma nao unoueudyaivoHwvlm npoeKmom.
Pa3nen 7. KBantoBasi puszuka 16 (2/-) OK 01
OK 02
Tema 7.1 Coaeprxkanue y4eOHOro MmaTepuaJia OK 04
DJIeMeHTHl KBaHTO- ®otonsr. Popmyrna [InaHka cBs3M SHEPTHH POTOHA C €r0 YaCTOTON. DHEPTHs U UMITYIIbC 2 OK 05
BOI ONTUKU ¢dorona. JlaBnenue ceera. OnbiThl [1.H. JlebeneBa. Xummuueckoe AelCTBUE CBETA. OK 07
Otkpertue u uccnenosanne Gorodrpdexra. Onbiter A.I'. CroneroBa. 3akoHbl HoTOdPdeK- 2

Ta. YpaBHenue DuHmrelHa 1 Gorodaddexra. "Kpacuas rpannma” dororddexra. Tex-
HUYECKHE YCTPOMCTBAa M TPAKTUYECKOE NMpHUMEHeHHe: (poTorneMeHT, GOTONaTINK, CO-
HeyHas OaTapesi, CBETOMO]]
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Tema 7.2
Crpoenue aToMa

Conep:xkanue y4eOHOT0 MaTepuaJia

Mopenb atoma Tomcona. OnwiTel Pedepdopna nmo paccesauto -yactuil. [Inanerapuas mo-
nens atoMma. Iloctynarer bopa. M3nydenue u noriomeHne GOTOHOB MPU MEPEX0/e aTomMa
C OJTHOTO YPOBHS YHEPTHH Ha APYTOM.

Bunel criektpoB. CrekTp ypoBHEH 3HEpruMM aroma BOJOpoja. BoyiHOBbIE cBoOiicTBa ya-
ctull. Bonubl e bpoitnsa. KopnyckymnspHo-BoaHOBOM ayanu3M. CIIOHTAHHOE W BBIHYXK-
JeHHOe M3iydeHue. [Judpakuus 3JeKTPOHOB B KpUCTAJUIaX. Y CTPOWCTBO M MPHHLMUI 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 CI0XHOCTb CTpoeHus siapa. OTKPBITUE PaTuOaKTUBHO-
ctu. OnbiTel Pezepdopaa mo onpeneiaeHuo coctaBa paguoakTUBHOTO u3nyudeHus. CBo-
cTBa anb(da-, OeTa-, raMmMa-u3IydcHUs. BlMsHUE pajlMOAaKTHBHOCTH Ha >KUBBIC OPTaHM3-
MBI.

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

DOHeprus CBsA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JlepekT macchl siipa. SnepHble peak-
nun. Jlenenue u cunres saep. AnepHsiii peakrop. TepmosiaepHsiit cunres. [Ipo0diaemsr u
MEPCIIEKTUBBl SIIEPHON SHEPreTUKU. DKOJOTUYECKHE AacleKThl SIIEPHONW SHEPreTHKU.
OneMeHTapHble YacTUIbl. OTKPBITHE MO3UTPOHA. MeTo/Ibl HAOMIONEHUSI U PETUCTpaluu
AJIEMEHTapHbIX vacTull. PyHIaMEHTallbHbIE B3aUMOJIEHCTBUSA. ENuMHCTBO (pu3mueckoi
KapTUHBI MUpa

HccnenoBanue TpekoB 4acTull (1o TOTOBBIM GoTorpadusim).

Texnuueckue ycmpoiicmea u npakmuueckoe npumenenue: pomolniemenm, homo-
oamuuk, coiHeuyHas oamapes, c6emoouood, CheKmpocKon, iazep, K6AHMoewvlii 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. Bun 3Be3aHoro Heba. Co3Be3aus, spKue 3Be3/Ibl, TUIAHETHI, X BUAMNMOE JIBHKCHUE.
Conneunas cucreMa. [lmanetsl 3emHolM Trpynmnbl. [Inmanersi-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]. 3B€3/bl, UX OCHOBHbIE XapaKTePUCTUKH. Jlmarpamma '"ClieKTpajbHBIA Kilacc -
CBETUMOCTH". 3Be3bI ITIaBHOM MOCIIEA0BATEIbHOCTH. 3aBUCUMOCTE '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 AbIpbI B siApax rainaktuk. Beenennas. Pacmupenue Beenennoit. 3akon Xa-
00mna. PasOeranne ranmaktuk. Teopust Bomibmioro B3peiBa. PenmkroBoe m3myuenue. Mac-
mraOHasi cTpykTypa Beenennoit. Meraranaktuka. Hepemennslie mpo6iieMbl aCTPOHOMUHT

JlabopaTopHble padoThbI:

Jlabopamopnasa paboma Nel6. HabGnroneHus HEBOOPYKEHHBIM TIJ1a30M C HCIOJIb30BAHU-
€M KOMIIBIOTCPHBIX HpI/IJIO)KeHI/Iﬁ AJI OPECACIICHUA TTOJIOKCHUS HeOecHBIX 0OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3usi CEeBEPHOIo MOTYIAPHUs U IPKUE 3BE3]IbI

Camocmoamenvnas paboma odyuaromuxcs.

Paboma nao unoueudyaibHvlm nPoeKmoMm.

HpOMemyTquaﬂ arrecranmd: SK3aMCH

Mo kaxcOoli meme onuceisaemcsa cooepxcaHue y4ebHo20 mamepuana (8 OUGAKMUYECKUX eOUHUYAX), HAUMeHOBAHUA Heobxo0umbix 1a60paAMOPHbIX,

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

*MpogheccuoHanbHO-0pUEHMUPOBAHHOE COOepHaHUe pacnpedeneHo rno pazdeaam (memam)
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3. YCJIOBUSA PEAJIN3ALIMU TPOT'PAMMBI JUCHUITJIMHBI

3.1. TpeGoBaHusI K MUHUMAJIBHOMY MAaTepPUAILHO-TEXHUYECKOMY oOlOecmeuye-
HUIO

B cootBerctBUM ¢ TpeboBanusiMu OPI'OC COO k maTepHalbHO-TEXHUYECKOMY

obecrniedyeHn0 yueOHOTO mporecca 0a30BbI ypOBEHb Kypca (DU3MKM HA ypOBHE
CpeaHero o01ero o0pa3oBaHus JIOJDKEH H3YdaThCsl B YCIOBHUSIX KaOMHETa (DU3HUKH
WIA B YCIIOBHUSIX MHTETPUPOBAHHOTO KaOWHETA MPEAMETOB €CTECTBEHHO-HAYYHOTO
nukia. B kabuaetre GU3NKK MPUCYTCTBYET HEOOXOAMMOE JTabopaTopHOE 000PYHA0-
BaHWE JJIs BBHITIOJHEHUS YKa3aHHBIX B MIPOrpaMMe 1Mo (GU3HKE MPAKTHYECKUX padoT
U JEMOHCTpalMoOHHOE Oo0opynoBaHue. JleMoHCTpalmoHHOEe 00opyaoBaHue Qop-
MHUPYETCSI B COOTBETCTBHHU C MIPUHIIUTIOM MUHHUMAILHON JOCTATOYHOCTH U 00ecte-
YHBACT MMOCTAHOBKY TEPEUYUCICHHBIX B MPOTpaMMe 10 (PU3MKE KIIFOUEBBIX JEMOH-
CTpaIyii JUIsl UCCIICAOBAHUS M3Y9YaeMbIX SBJICHUN M MPOIECCOB, IMIIUPHUECKUX U
(dbyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKHX NMpuUMeHeHwid. JlabopaTopHoe 0060-
pyIIOBaHUE JIJIs JTAOOPATOPHBIX M MPAKTUYECKUX padboT (hOpMHUPYETCs B BUJIE TEMa-
TUYECKAX KOMIUICKTOB U 00ECIICUMBACTCS B PacuéTe OJHOrO KOMIUIEKTA Ha JBYX
oOyuarornuxcs. Temarnueckre KOMIUIEKTHI J1a00OpaTOpHOTO 000PYIOBAHUS JOJIXK-
HBI OBITH TIOCTPOEHBI HAa KOMILIECKCHOM HCITOJIb30BAHUH aHAJIOTOBBIX U IIH(PPOBBIX
puOOpPOB, a TAaKKE KOMITBIOTEPHBIX M3MEPHUTEIBHBIX CHCTEM B BHUIC IMHU(PPOBBIX
nabopaTopuid.

OcHOBHOE 000pyAOBaHUE:

Paboune mecta 1o KomuecTBy oOydaronuxcs- 16 komIu,
VYuebHas nocka— 1 mr.;

IInakaTHuma— 2 1mr.;

OducnHas mebenb:

[Mxad- 5 mrT.;

[xad-nenan — 1 mr.;

PaGouee Mecto npenogaBatens- 1 koM.

Cron st ieMOHCTpauuu Mojaene — 1 mr.

Okpan— 1 wr.;

[IpoekTop MylIbTUMEIUNUHBIA— | 1IT.;

Komnrerorep— 1 mrt.;

DneKTpoHHOE Tabso— 1 mT.;

CreHppl:

«TexHuka 6e30MacHOCTH P MPOBEACHUH JTaOOPATOPHBIX PadOT;
«udopmanust i CTyJeHTay;
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«IlIxana 3MeKTpOMarHuTHHIX KOJIeOaHUID»;
«ITopTpeThl yueHBIX»;

«Y cnoBHBIE 0003HAYCHUSY;

«JlecsITHUHBIE MPUCTABKNY,;
«INEKTPOMAarHUTHBIE BOJIHBIY;

«I1Ikana MarHUTHBIX TIOJIEN»;
«Duznueckue CONst»;

«KommutekT Tabmuir mo Gusnke»;

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

Kommac — 10 mt.;

['urpomMerp ncuxpomeTpuueckuii- 1 mr.;
bapomerp- | mir.;

AmMriepMeTp J1a00paTOpHBIii- 6 IIT.;
AMInepMeTp ¢ raibBaHOMETPOM- | IT.;
BoasT™meTp nabopaTopHbIii- 6 1IT.;
BoabT™meTp ¢ ranpBanomeTp- 1 mrT.;
KanopumeTtp nabopaTopHslii- 5 mrt.;
KOC®-1-3 (kOMIUIEKT 3JIeKTponuTaHus)- 1 mrt.;
Habop rpy30B nmoaBecHoii- 2 mr.;

Hab6op rups- 7 wr.;

OJIeKTpOMarHuT- 1 mr.;

[Tpubop At U3ydyeHus ra30BbIX 3aKOHOB- | IIT.;
JleMOHCTpallMOHHbIEC TIJIaKaThI;

3.2. UudopmanmnonHoe odecnevyeHne o0yueHmst

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

OcHoOBHAaf JuTEpaATYpAa:

1.®usuka. ba3oBeiil ypoBEeHb: YUEOHHK /I 00pa30BaTeNbHBIX OpraHu3aIlfii, pea-
JU3YIONMUX 00pa3oBaTeNbHbBIE MTPOTPaMMBbI CPETHETO PO(ECCHOHATEHOTO 00pa30-
Banus / H. C. [lypeimesa, H. E. BaxkeeBckas, J[. A. Ucaes, B. M. Hapyrun. — 2-¢
u3n., crep. - Mocksa: [Ipocsemenue, 2025. - 517 c¢. — (Yue6nuk CIIO). - ISBN
978-5-09-124948-4. - Texkcr: ANEKTPOHHBIN. - URL:
https://znanium.ru/catalog/product/2202345 (marta obpamienus: 15.09.2025). — Pe-
YKUM JIOCTYTIA: TIO TIOJIITUCKE.

2.®u3zuka. 11-i knacc. bazoselil u yrny0néunsiit ypoBuu: yueOnuk / H. C. Ilypsi-
mesa, H. E. Baxeesckas, [{. A. Ucaes, B. M. YapyruHn. - 11-e u3a., crepeoTunHoe
- Mocksa: UznmarensctBo "IlpocBemenue", 2022. - 334 c. - ISBN 978-5-09-
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101636-9. - TexcrT: AIIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2089993 (marta ooOpamienus: 15.09.2025). — Pe-
YKUM JIOCTYTIA: TIO MOJITUCKE.

3.Msxumes, I'. SI. ®usuka. 11 kinacc. Onruka. KBantoBas gusuka. YrimyOaeHHBIH
ypoBeHb : yueOHuk / I'. 1. Mskumes, A. 3. Cunskos. - 12-e uzn., crep. - Mockasa :
[Tpocsemienne, 2024. - 481 c. - ISBN 978-5-09-113705-7. - TekcT: 3J€KTPOHHBIN.
- URL: https://znanium.ru/catalog/product/2177546  (matra  oOparieHwus:
19.09.2025). — Pexum JtocTyma: 1o MOJIHCKE.

4 KacesiHoB, B. A. ®usuka. 11 kimacc. YriuyOieHHbIH ypoBeHb: yueOHUK / B. A.
Kacesanos. — 13-e u3j., crep. - Mocksa: [Ipocsemenune, 2025. - 511 ¢. — ISBN 978-
5-09-127062-4. - Tekct: anexTpoHHsbIi. - URL:
https://znanium.ru/catalog/product/2220313 (nara o6pamenus: 19.09.2025). — Pe-
YKUM JIOCTYTIA: TIO TIOJIITUCKE.

JlonoJIHUTe IbHAA:

1. Copouan, H. B. ®usuka [DneKTpOHHBIN peCypc]: METOAMY. YKA3aHUS ISl BbI-
MOJIHEHUSI CaMOCTOSITEIbHOM paboThl is cryiaeHToB crer. 13.02.07 Dnektpo-
cHaOxenue (rmo otpacisam), 23.02.06 TexHuueckas SKCIUTyaTalus IOJBHKHOTO
COCTaBa keJe3HbIX aopor, 27.02.03 ABTomMaTuKa U TEJIEMEXaHUKA HAa TPAHCIIOPTE
(kene3nogopoxHoM TpaHcrnopte), 08.02.10 CTpouTEeNbCTBO KENE3HBIX HOPOT,
nyTh U nyteBoe xo3saiictBo / aBT. H. B. Copouan, npen. BTXKT — duimana
PI'VIIC. — Bonrorpaga: BTXT — ¢uman ®I'6OY BO PI'VIIC, 2021. — 25 c. —
Pexxum nocryna: 0P BTXKT — ¢punmana PT'VIIC.
2. Mpomikun, C. C. Mexannka, TepMOJAMHAMUKA U MOJeKyspHas ¢usuka. Coop-
HUK 33J1a4 : yueOHoe mocodue I cpeaHero npodeccunoHaabHoro 00pa3zoBanus /
C. C. Ilpomkun, B. A. CamoneroB, H. B. Humenckuit. — 2-¢ u3n., ucop. u JIOII.
— Mocksa : UsnarensctBo FOpaiit, 2022. — 467 ¢. — (IIpodeccronanpHOe 00-
paszoBanue). — ISBN 978-5-534-04774-5. — Texcr : anexrponnsiii // ObC IOpaiit
[caifT]. — URL: https://urait.ru/bcode/472888 (nata obpamenus: 17.08.2022).
3. bopnosckuit, I'. A. O6mas ¢pusuka B 2 1. Tom 1 : yueOHOe mocobue 1ist By30B /
I'. A. bopnosckuii, D. B. Bypcnan. — 2-¢ u3a., ucnp. u gon. — Mocksa : U3na-
TenscTBO IOpaiit, 2022. — 242 c. — (Bricmee obpazoBanue). — ISBN 978-5-
534-05451-4. — Texkct : snexktponHsii // DBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/473141 (mara oopamenus: 17.08.2022).
4. MeTtoanueckue PEKOMEHAAIMU IO BBIMOJHEHUIO CAMOCTOSTEIHLHOM pPabOThI
cTyaeHTOB 1-ro kypca no nucuuriinae @usuka. H.M. Te3zukoBa; BTKT — ¢unuan
OI'bOY BIIO PI'VIIC. — Boarorpan, 2021. — Pexxum noctyna: 0P BTXT — ¢du-
muana PT'VIIC

TeMbl HHAMBUAYAJIbHBIX IPOEKTOB M0 GU3MKe:
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1. M3yueHue mpoueccoB TPEHUsT U U3HOCA IETANIEN MMOIBUKHOTO COCTaBa U
pa3paboTka METOJIOB CHUYKEHUS 3TUX MPOIIECCOB.

2. HccnenoBanue BIUsiHUS BUOPALIMK HA COCTOSTHUE Y3JI0B U arperaTos Io-
JIBUSKHOTO COCTaBa.

3. Pa3paboTka METOAMK TUArHOCTUKU COCTOSIHUS MOABHMKHOTO COCTaBa Ha
OCHOBE (PM3NYECKUX MTAPAMETPOB.

4. N3yuenune mporeccoB KOPPO3MH METAUIMYECKUX JeTaneld MOABHKHOTO
cocTaBa 1 pa3zpaboTKa METO/1I0B OOPHOBI C HEMl.

S. HccnenoBanre BIMSHHUS KauecTBa BO3AyXa Ha pabOTy ABUraTese Imo-
JIBUKHOTO COCTaBa.

6. Pa3paboTka MeToAMK TOBBIMIEHUS dS((HEKTUBHOCTH HCHOIb30BAHUS
SHEPIUH B MOJIBUYKHOM COCTaBE.

1. N3ydeHue mporeccoB ropeHust TOIUIMBA B JBUTATENSIX MOJIBUYKHOTO CO-
CTaBa M pa3pabOTKa METOJIOB ONITUMH3AIMH ITHUX MTPOIIECCOB.

8. HccnenoBanue BAMSHUS IIyMa W BUOpalMy Ha KOMGOPT MacCaXHUPOB U
pa3paboTka METOJIOB CHMXKEHUS 3TUX (haKTOPOB.

9. Pa3paboTka METOAMK MOBBIICHUS O€30ITACHOCTH JBUYKEHUS TTOJIBUYKHO-
IO COCTaBa Ha OCHOBE (PU3UYECKUX MTapaMeTPOB.

10.  OnTHKO-371eKTpOHHAsI cUCTeMa OOHAPY)KEHUs JIFOAEH U KUBOTHBIX B TOH-
HEJISIX METPOIIOIUTEHA.

11.  HndpakpacHas onTHyecKasi CHCTEMa ONPEICIICHUS TEMITEPaTypPhl PETbCOB.

12.  Onruueckuil JaTYMK U3MEPEHUS YPOBHS JKUIKOCTH B OaKe TEII0BO3a.

13.  Vabrpa3BykoBas ONTUYECKAs CHCTEMA OUMCTKU JIOKOMOTHBHBIX CTEKOJL.

14.  MarnutoonTiuyecKkas CucTeMa KOHTPOJIsi OMeHHUsT KOJIECHBIX Map BaroHOB.

15.  JlazepHblil ONTUYECKUI CKaHEP U1 U3MEPEHHSI TEOMETPUH Y3JIOB U JieTanen
MIOJIBIXKHOTO COCTaBa.

16. Cucrema ONTHYECKOTO paciio3HaBaHMS 00Pa30B TSI KOHTPOJIS TTPABHIIb-
HOCTHU COOPKH y3JI0B MOABHKHOTO COCTABA.

17.  OnTrueckas cucTeMa aBTOMAaTUYECKOTO YITPABICHHS OCBEIIEHHUEM pabo-
YUX MECT B JETIO.

18. Cucrema MOHUTOPHHTA OCBEIIEHHOCTH PA0OYMX MECT B IIE€XAX.

19. ABroMaTu3upoOBaHHAs CHCTEMa YIIPABJICHHS OCBEIICHWEM B TOHHEISX
METPOMNOJIUTEHA.

20.  M3yueHuwe mporeccoB a’poJMHAMHUKH U COTPOTUBIICHUS BO3AyXa IPH
JBOKCHUU TIOE3/I0B M Pa3pabOTKE METOJIOB CHIKEHUS adpPOAMHAMHYECKOTO COIPO-
TUBJICHUSI.

21. Cucrema 3JeKTPUYECKOTO MOI0rpeBa pabounx MECT

22.  Ilpunuun paboTbl KOHAUIIMOHEPA B BarOHe

23. Cucrema 3JIeKTPHUUYECKOro OJ0rPeBa BOAbI B MACCAKUPCKOM BaroHe

24.  Cucrema 3JeKTPUYECKON CUTHAITM3AIIMHU U CBS3H B IOKOMOTHBHBIX JIETIO.

25. Pab6ota cucremsl [ JIOHACC B kaOuHe MalIMHUCTA

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA AUCLHUIIJIN-
HbI
KouTposib u onleHKa packpbIBalOTCSl Yepe3 YCBOCHHbIE 3HAHUS U MPUOO-
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peTeHHbIe 00yUYaroIUMKCS YMEHHUS, HalpaBlieHHbIE HAa (JOPMHUPOBAHUE OOIIUX U
npodeccuoHaNbHBIX KOMIIETeHITNH. KoMIeTeHITHN JOIKHBI OBITh COOTHECEHBI C

MMpCaAMCTHBIMHA PE3YyJIbTaTaAMMU.

Kon n nHaumeHnoBanme
(GopMupyemMbIX KOMIIETEHIIM

Pasznen/Tema

TH oeHOYHBIX
MeponpUsSTHIA

OK 01. Beibupats criocoOsI periie-
HUS 337129 TPOPECCHOHATBHOM Jie-
SITEITBHOCTH NPUMEHHUTEIIHHO
K Pa3JIMYHBIM KOHTEKCTaM

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

Pasgen 4. Temnr 4.1.,4.2., 4.3

Pazpen 5. Temnr 5.1.,5.2,, 5.3.

Paznen 6. Tema 6.1

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

ITo/c*

OK 02. HUcnonbs3oBaTb COBpPEMEH-
HbIE CPEJICTBA NTOUCKA, aHATHN3a

Y MHTEpIpeTaly UHPOpMaLIUU

1 MHDOPMAIIMOHHBIC TEXHOJIOTHU
IUTsT BBITIOJTHEHHS 3a/1a4 mpodec-
CHUOHAJILHOW e TeNIbHOCTH

Paszpen 2. Temn1 2.1., 2.2., 2.3.
Paspmen 3. Temsr 3.1., 3.2., 3.3.

Pasgen 4. Temsr 4.1.,4.2., 4.3

Pasnen 5. Temnr 5.1.,5.2., 5.3.

Pa3gen 6. Tema 6.1
Pazgen 7. Temnr 7.1, 7.2, 7.3
Pa3nen 8.

ITo/c

OK 03. [InanupoBars,
M pealM30BBIBAaTH COOCTBEHHOE
npodeccuoHaNbHOE U JTUYHOCTHOE
pa3BUTHE, MPEANPUHUMATEIBCKYIO
NESATEIBHOCTD

B IpodeccuoHanbHON cdepe, HcC-
M0JIb30BATh 3HAHUSA
MO MpaBOBOM M (PMHAHCOBOMN Tpa-
MOTHOCTH B Pa3jIMYHBIX YKU3HEH-
HBIX CUTYAIHIX

Pasnen 1. Tema 1.1

Paspmen 3. Temsr 3.1., 3.2., 3.3.

Pasgen 4. Temnr 4.1.,4.2., 4.3
Pasnen 8 Tema 8.1
ITo/c

OK 04. DddexTnBHO B3aMMOIEi-
CTBOBATH u paboraTh|
B KOJUIEKTHBE U KOMaH/1e

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

Pasmen 4. Temr1 4.1.,4.2., 4.3

Pasnen 5. Temnr 5.1.,5.2., 5.3.

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

OK 05. OcymecTBiATh yCTHYIO
M THUCHMEHHYI0O KOMMYHHKAIUIO
Ha TOCYJapCTBEHHOM si3bike Poc-
cuiickoi d@enepanuu C y4eTOM
oco0eHHOCTEH COLIMAJILHOTO

1 KYJIBbTYPHOI'O KOHTCKCTA

Paznen 1.

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

Pasgen 4. Temnr 4.1.,4.2., 4.3

Pasnmen 5. Temsr 5.1.,5.2., 5.3.

Pasznen 6. Tema 6.1

YCTHBIH OIpOoC;
(bpoHTaNbHBIHONPOC;
HaOJIFOIeHUE

3a BBINOJHEHUEM J1abo-
paToOpHBIX padoT;
IpaKTHYeCKHe  paboThl
(pemieHue KaueCTBEHHBIX
U pacueTHBIX 3aj1a4);
TECTUPOBAHUE;

pelieHne Kerc-3a1ay;
BBINIOJIHEHUE  3aJaHHUN
IIPOMEKYTOUYHOM  aTTe-
CTaluH

* TIpodreccMoOHabEHO OPUEHTHPOBAHHOE COZlEpPKaHUe (COIEPKAHHE TIPUKIIATHOTO MOJLYJIS).
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Pazgen 7. Temwr 7.1, 7.2, 7.3
Pa3gen 8 Tema 8.1
ITo/c

OK 07. ConelicTBOBaTh COXpaHe-
HUIO OKPYXKarOUIEH Cpeabl, pecyp-
cocOepeXeHUI0, NPUMEHATh 3Ha-
HUsT 00 W3MEHCHHMM KIIMMara,
MPUHIUIBL  OEPEKITMBOTO  TIPOM3-
BOJICTBA, A(P(PEKTUBHO JEHCTBO-
BaTh B YPE3BBIYAWHBIX CUTYaLUSIX

Pasgen 4. Temer 4.1.,4.2., 4.3

Pazmen 7. Temsr 7.1, 7.2, 7.3
Pazgen 8 Tema 8.1
ITo/c

Paszgen 2. Temrr 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 1.2. IIpousso-
TUTHh TEXHUYECKOE O0CITYKH-
BaHHE ¥ PEMOHT ITOJABH)KHOT'O
COCTaBa YKEJIE3HBIX JIOPOT B
COOTBETCTBHUH C TPeOOBaHUSI-
MU TEXHOJIOTMYECKHX TPOIIEC-
COB

Paznen 2. Tema2.1-2.3,
Paznen 3. Tema 3.1-3.3,
Paznen 4. Tema 4.2-4.3,
Paznen 5. Temas.2.
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