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1. TACIIOPT PABOYEM [TIPOT'PAMMBI YYEEHOM JUCHUAIIJINHBI
dusuka

1.1. O6s1acTh NPUMEHEHHUSsI IPOTrPAMMBI

O6meobpazoBarenbHas TUCHUIUIMHA «DU3UKa» SABIAETCS 00s3aTEILHON 4YacThio 00-
meo0pa3oBaTeILHOIO IIMKJIa 00pa30BaTelIbHON 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 00Pa30BATEIHHBIMEA YIPEIKICHU -
MU, peUTU3YIOIMMHI 00pa30BaTEIbHYIO MIPOTpaMMy CpeAHero (MoJHoro) oduiero odpa-
30BaHUA.

1.2. MecTo IMCUMIUIMHBI B CTPYKType OCHOBHOI mpodeccHoHAIbHOH 00pa3oBa-
TeJbHOM MPOrPaMMBbI:
JUCITUIUIMHA BXOJUT B 00111€00pa30BaTeIbHbIN ITUKJI.

1.3. IleJ i AU CIUIIMHDI:

Conepkanue mporpamMMmbl — 001Ie00pa3oBaTeNbHOM  AUCHUIUIMHEL  Dusuka
HAIPAaBIICHO HA JOCTHUKCHHE CIEAYIOUTNX EIeH:

e  (opmMupoBaHue MHTEpECA U CTPEMJICHUS O0YYaIOIMUXCs K HAYyYHOMY H3Y-
YEHUIO MTPUPOJIbI, PA3BUTHE UX MHTEIUICKTYATbHBIX U TBOPUYECKHUX CITIOCOOHOCTEH;

®  pa3BUTHE NpEICTaBICHUN 0 HAYIHOM METO/Ie MO3HAHMS
1 GOPMHUPOBAHKE UCCIICIOBATEIFCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

e  (opMHpPOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3y4eHHUs OC-
HOB CTPOCHHUS MaTepuu U (yHAaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e  (opmupoBaHue yMeHUN OOBSCHATH SBJICHUS C MCIOJIL30BaHHEM (u3ude-
CKUX 3HAHWH U HAYYHBIX JI0KA3aTEIbCTB;

e  (dopMHUpPOBaHHE TMPEACTABICHUN O ponu (QUUKUA IS PA3BUTHS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JoctmxeHnne HTHX Lejaell 00ecreyrBaeTCsl pelIeHUuEM CIEAYIOUIMX 3ajad
B IIpoliecce U3yueHus Kypca (PU3UKU Ha ypOBHE CPEAHEro o01iero o0pa3oBaHus:

®  puoOpeTeHUEe CUCTEMbl 3HAHUW 00 OOHMX (PUBMYECKUX 3aKOHOMEPHO-
CTSIX, 3aKOHAX, TEOPHUSX, BKIIOYAs MEXAHHUKY, MOJICKYJIAPHYIO (U3UKY, dIEKTPOAUHA-
MUKY, KBaHTOBYIO (DM3UKY U 3JI€MEHTHI aCTPOPHU3UKY;

e  (opmupoBanue yMEHUH OPUMEHATh  TEOPETUUYECKUE 3HAHUA
IUIsl OOBsICHEHUST (PU3UYECKUX SIBJICHUN B MPUPOJE U ISl IPUHATUS MPAKTUYECKUX pe-
LIEHWUU B IIOBCEHEBHOM KU3HU;




®  OCBOEHHE CIIOCOOOB PEUICHHUs Pa3IMYHbIX 3a/1a4 C SIBHO 3a/laHHON (pusznye-
CKOM MOJENbIO, 3aJay, MOJPa3syMEBAIOUIMX CaMOCTOATENbHOE CO3/laHue (U3NYECKOIl
MO/IEIH, COOTBETCTBYIOIIEH YCIOBUSAM 3aJauH;

¢ [IOHMMaHHE (U3UYECKUX OCHOB M IPUHLUIOB JECHUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHX ITPOLIECCOB, UX BIMSIHUS HA OKPYXKAIOLLYIO CPEAY;

®  OBJIAJICHUE METOaMHU CaMOCTOSITEIILHOTO TUTAHUPOBAHUS
U TpoBeACHNS (PU3MUECKHUX SKCIEPUMEHTOB, aHAIN3a U UHTEpIpETAlli WH(OPMAIIUH,
OIIpe/IeNICHUS IOCTOBEPHOCTHU MOJyYEHHOTO Pe3yJIbTaTa;

®  CO3/JaHME YCJIOBMH JJIS Pa3BUTHUsS YMEHUU MPOEKTHO-UCCIIEN0BATENbCKOM,
TBOPYECKOU ESTENBHOCTH.

OcoOeHHOCTh  (OpMUPOBaHUS COBOKYIHOCTH 3aJad U3Y4YeHHUS (PU3UKH

IUIA  CUCTEMBI  CPENHEro  NPO(PECCHOHAIBHOIO  00pa30BaHUs  3aKIHOYaeTCs
B HEOOXOJIMMOCTH pean3aly NpoPecCuOHaNIbHON HAPaBJIEHHOCTH PEIIaeMbIX 3a]1a4,
yuéTta 0coOOeHHOCTEN chephl ASSITENbHOCTH OYyIIUX CIIEHUATNCTOB.

[Iporpamma 1o ¢pu3MKe MPEJOCTABISIET BOZMOXHOCTH JUIsl PEaU3alluu pas3iiny-
HBIX METOJMYECKHUX MOAXOJ0B K OpraHu3anuu o0ydeHus: Gu3nKe Mpu YCIOBUH COXpa-
HEHUA 00513aTEIBbHOM YacTu COIepKaHus Kypca.

[IpenogaBarenib BpaBe CaMOCTOSITEILHO BbhIOMpaTh (HOPMY M3yUEHUS MaTepua-
Ja: JICKIUS, JTEMOHCTpPAIKs dKCIICPUMEHTA, paKTHIecKas padoTa, MPaKTHUKYM IO pe-
IIICHUIO 3a/1a4 | TIp., @ TAaK)Ke 110 CBOEMY YCMOTPEHUIO MPOBOINT IEMOHCTPAIIHOHHBIE U
JabopaTtopHbie PabOTHl ¢ YYETOM HMEIOIIErocs 000pyaoBaHMS (OMPEACISTh MPOI0JI-
KUTEIHHOCTh JTAOOPATOPHOTO WJIM MPAKTUUECKOTO 3aHSTHUS, JOIMOJHITH €r0 JIPyTruMU
BUJIaMU paboOT: U3YYECHHE TECOPETUUYECKOTO MaTepuaia, peiieHue 3aaad, pabora ¢ Tex-
HUYECKUM TEKCTOM, TECTUPOBAHUE H TIP.)

[IpenonaBaresib cCaMOCTOSATEIBLHO OMPEIEISIET MOCIEI0BATEIbHOCTh U3YUEHUS U
00BEM YacoB, OTBOJAMMBINA HAa W3YYECHHE OTACIBHBIX TeM, BEIOMpaeT TeMAaTHKy Tpodec-
CHOHAJIbHO OPHWEHTUPOBAHHOTO COACPXAaHHS IUCIUIUIMHBI B 3aBUCUMOCTH OT CIICIH-
buku Oyaymiei mpodecCHoHaNBEHOMN ASSITEIBHOCTH 00YJIarOIITIXCS.

1.3.2 Ilnanupyemble Ppe3yJibTaThl OCBOeHHsI 001Ie00pa3oBaTeIbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Oco0oe 3HaueHue aucuuIimHa umeeT npu Gopmupoanuu u pazsutuu OK u IIK. O6-
e komrereHiuu (nanee — OK) u npodeccruonanbpabie komneteHuuu (ganee — I1K)
®I'OC CIIO B COOTHECEHHMH C TUYHOCTHBIMHM, METANIPEIMETHBIMHA U TIPEIMETHBIMU PE-
3yJbTaTaMu 00yueHusl 06a30BOr0 YPOBHS (manee — I1P6)
®I'OC COO npencrasieHbl B TA0IHIIE:




Kon n HaumeHoBaHue GpopMupy-
€MbIX KOMIIETCHIINHN

[Lnanupyembie pe3ysibTaTbl OCBOCHUS TUCLIUIIIINHBI

Oo6muel

JucuuminHapHbie2

OK 01. Beibupats criocoO#bI pere-
HUS 337124 PO ECCUOHATIBLHOM Jes-
TEJILHOCTU TIPUMEHHUTEIBHO

K Pa3IMYHBIM KOHTEKCTaM

JIndHOCTHBIE Pe3yJabTaThl JOJKHBI OTpaXkaTh B YacTU
TPYZOBOT'O BOCITUTAHHUS:

- TOTOBHOCTh K TPYyIy, OCO3HAHUE IIEHHOCTH MacTep-
CTBa, TPYJOJIO0HE;

- TOTOBHOCTh K AaKTHBHOW JESATEIBHOCTH TEXHOJOTHU-
YECKOM M COIMAIbHON HANPaBJIEHHOCTH, CIIOCOOHOCTD
WHUIMUPOBATh, TIAHUPOBATh U CAMOCTOSITEILHO BBI-
MOJTHATH TAKYIO IESTEIHLHOCTH;

- HHTEpec K pa3iuuHbIM chepam mnpodeccrnoHalbHOR
NesITeTbHOCTH,

- TOTOBHOCTh U CIOCOOHOCTH K 0Opa30BaHHUIO U CaMO-
00pa3oBaHMIO HA TPOTSHKEHUU BCEH JKU3HMU.
MeTtanpeameTHble pe3yiabTaThl JOJKHBI OTPaXKaTh:
OBnazneHne yHUBEpPCAJIbHBIMM Y4e€OHBIMH IO3HaBa-
TENbHBIMU JCHCTBUSMHU:

a) 0a30BbIC JJOTUYECKHE JICUCTBHUS:

CaMOCTOSITENILHO (HhOPMYIHPOBATh U aKTYaIU3HUPOBATH
mpobyeMy, paccMaTpuBaTh €€ BCECTOPOHHE; yCTaHaB-
JUBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS IS
CpaBHEHUs, KJIacCUPUKAIUK W O0OOIIEHHUS; OIpeje-
TSTH LU JAeATeIbHOCTH, 3aaBaTh apaMeTpbl U KpH-
TEPUH WX JIOCTHIKEHUS; BBISBIIATH 3aKOHOMEPHOCTH U
MPOTUBOPEYHUS] B PACCMATPUBAEMBIX SIBJICHHSX; BHO-
CUTHh KOPPEKTHUBBI B NIESTEIHLHOCTh, OIEHUBATH COOT-
BETCTBUE PE3yJbTAaTOB IIENSIM, OIICHUBATh PUCKH II0-
CIICZICTBUH NIESITENLHOCTH; pa3BUBaTh KPEAaTUBHOE

ITP6 1. ChopMHUpOBaHHOCTH MPEJCTABICHUNH O POJHU
U MecTe (PU3MKH B aCTPOHOMHUU B COBPEMEHHOM Hayd-
HOW KapTUHE MHpa, 0 cucTeMooOpa3yrouiei posiu Gu-
3MKH B PAa3BUTUM €CTECTBEHHBIX HAyK, TEXHUKHU
U COBPEMEHHBIX TEXHOJIOTHH, O BKJIaJe POCCUHCKHX
U 3apyOeXHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKU;
NOHMMaHue (U3UYECKON CYIIHOCTH HaOII0JaeMbIX
SBIICHMI MHUKPOMHpA, MakKpOMHpa W Merammpa; Io-
HUMaHHUE pPOJIM AaCTPOHOMMMU B IPAKTHUYECKOW mes-
TEIBHOCTH 4YeJOBeKa W  JalbHEHIIeM HaydHO-
TEXHUYECKOM pa3BUTHH, poiu ¢buzukn
B (GOpMHpPOBaHMU Kpyrozopa # (YHKIHOHAIHHON
IPaMOTHOCTH YeJIOBEKa I PELIeHUs MPaKTHYECKUX
3ajady;

ITP6 2. CdhopMupoBaHHOCTh yYMEHHH pacro3HaBaTh
¢uznueckue sABIeHUs (IIPOLECCh) U OOBACHATH UX Ha
OCHOBE M3YUEHHBIX 3aKOHOB: PaBHOMEPHOE U pPaBHO-
YCKOPEHHOE TPSMOJIMHEHHOE IBW)KEHUE, CBOOOIHOE
najieHue TeJl, JIBUXKEHUE 10 OKPYKHOCTH, MHEPLHS,
B3aMMOJICHCTBHE TeJ, KoyebaTenbHOe IBIKEHHUE, Pe-
30HAHC, BOJHOBOE JBWXeHUE; AU(PPy3us, OpOyHOB-
CKO€ TBMYKCHUE, CTPOSHHE KHUIKOCTEH U TBEPIBIX TEI,
U3MEHEeHHe oObeMa TeNl MpPU HarpeBaHuM (OXJaXKie-
HUM), TEIUIOBOEC paBHOBECHE, WCIapeHHe, KOHICHCA-
IUsl, TUIaBJICHWE, KPUCTAJUIM3ALUs, KUIEHHE, BIIAX-
HOCTb BO3/1yXd, CBSI3b CPEJIHEN KMHETHYECKOW SHep-

1 O6mme pe3ynbTaThl ChOpMYIMPOBAHEI B COOTBETCTBUH C JINYHOCTHBIMU M MeTanpeaMeTHbIMu pesyiabratamu @I'OC COO, B popMuUpoBaHHH KOTOPBIX ydacTBYeT 00mieoOpazoBaTebHas

JIHUCIUILINHA.

2 JIucuuIuIMHApHBIC PE3yIbTaThl CHOPMYIUPOBAHBI ¥ TIPOHYMEPOBAHBI B COOTBETCTBHH C TPEOOBAaHUAMH K TPEAMETHBIM pe3yibTataM 6a3zoBoro yposHs (ITP6) ®I'OC COO (ITpukaz Mu-

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




MBIIIIJICHUE ITPU PEIICHUH KU3HECHHBIX MPOOJIEM;

0) 60a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:

- BIQJICTh HaBBIKAMH YYE€OHO-HCCIICIOBATEIILCKOW |
MPOCKTHON JCSITEILHOCTH, HABBIKAMHU pPa3pelICHUS
npooem;

- BBISBJISATH NMPUYUHHO-CJICJACTBCHHBIC CBS3M U aKTya-
JU3UPOBATH 3a/1a4y, BBIIBUTATh THIIOTE3Yy €€ PEIICHUS,
HaXxOJUTh AapPryMEHThI IS JIOKA3aTelIbCTBA CBOMX
YTBEPXKJICHHI, 33/1aBaTh MMapaMeTpPbl U KPUTECPHH pe-
HIEHHUS;

- QHAIM3UPOBATH TOJYYCHHBIC B XOJIC PCIICHUS 3aj1a-
YH Pe3yJIbTaThl, KPUTHUECKU OIICHUBATH UX JOCTOBEP-
HOCTb, IMPOTHO3UPOBATh U3MECHECHUE B HOBBIX YCIIOBH-
X

- YMETh TNEPEHOCHUTh 3HAaHUS B TO3HABATCIBHYIO H
MPAKTUYECKYIO YaCTH KU3HEACATEIIBHOCTH;

- YMETh MHTETPUPOBATH 3HAHHS U3 PA3HBIX MPEIMET-
HBIX 00JIacTei;

- BBIIBUTATh HOBBIC HJICH, MPEJIaraTh OPUTHHAIBHBIC
MOAXO/IbI U PEIICHUS;

- IMPOSABJIATH CIIOCOOHOCTh HMX MCIIOJIB30BAHHUS B IO-
3HaBaTEJIbHOM U COHH&HBHOﬁ IMPAKTHUKE;

-IPOABIIATH CIIOCOOHOCTH M T'OTOBHOCTH K CaMOCTOS-
TCJIIbBHOMY IIOUCKY MCETOHOB PCHICHUA HNPAKTHUYCCKUX
3aaa4, MIPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUSA

- CTaBUTh U (GHOPMYIUPOBATH COOCTBEHHBIE 33/1aUd B
00pa3oBaTeNbHON NEATENFHOCTH U KU3HEHHBIX CHUTY-
aIUsX; BBISBISITh NMPUYMHHO-CIIEACTBEHHBIE CBSI3U U
JUISL JI0Ka3aTeNbCTBA CBOMX YTBEPXKJICHUM, 3a/1aBaTh
nmapamMeTpsl M KPUTEPUHU PEIICHUS aKTyaJln3upOBaTh
3a/1auy, BBIJIBUTATh TUIIOTE3y €€ PEILICHUs, HaXOAUTh
apryMEHTHI,

- aHAJIM3UPOBATH IMOJTYUYEHHBIE B XOJI€ pEUICHUs 3aja-
Yl Pe3yJbTaThl, KDUTHUECKU OLIEHUBATh UX JOCTOBEP-

MU TEIUIOBOTO JIBMXKCHHS MOJIEKYJNT ¢ aOCOIIOTHOMN
TeMIepaTypor, MOBBIIICHUE JIaBJICHUS Ta3a IpU €ro
HAarpeBaHUMU B 3aKPBITOM COCYZE, CBS3b MEXAY Iapa-
METpaMH COCTOSIHUSI Ta3a B M30Mpolieccax; AJIEKTPHU-
3auMsd  TeJ, B3aUMOJEWCTBHUE 3aps/iOB, HAarpeBaHUE
MPOBOJHHUKA C TOKOM, B3aWMOJICCTBUE MArHUTOB,
AJIEKTPOMArHUTHAST MHIYKIHUS, JEHUCTBUE MATHUTHOTO
MOJIS Ha MPOBOJHUK C TOKOM M ABWKYIIMHCA 3apsi,
AJIEKTPOMArHUTHBIE KOJEOaHUSI U BOJIHBI, MPSMOJIH-
HEMHOE pacnpoCTpaHEHUE CBETa, OTpakKeHue, Ipe-
JoMIIeHUe, nHTepdepeHnrs, AudpaKuus 1 moIsIpu3a-
M CBETa, AUCHEPCHS CBETa; (POTOIICKTPUUCCKUI
a¢(deKT, CBETOBOE JaBJICHUE, BOSHUKHOBEHUE JTMHCH-
4aTOTO CIIEKTpa aToMa BOJAOPOJa, €CTECTBEHHAsI U UC-
KYCCTBEHHAs PaJIMOAKTUBHOCTb;

ITP6 3. Bnagenune OCHOBOIOJATAMOIIMMHU (DPHU3NYECKH-
MU TIOHSTHSIMH W BEJIUYMHAMH, XapaKTEPHU3YIOITUMU
¢dbusnueckue mporecchl (CBA3aHHBIMH C MeXaHHUYe-
CKHM JBHMJKCHUEM, B3aHMOJICHCTBHEM TEJI, MEXaHHYC-
CKUMH  KOJCOAaHMSIMU H  BOJHAMH, aTOMHO-
MOJIEKYJISIPHBIM CTPOEHHUEM BEIIECTBA, TEIJIOBBIMHU
MpOLIECCAMU; JIEKTPUUYECKUM M MAarHUTHBIM TOJISIMH,
ANEKTPUIECKUM TOKOM, 3JIEKTPOMArHUTHBIMU Kosie0a-
HUSIMH ¥ BOJHAMH, ONTUYECKUMU SBICHUSAMU, KBaH-
TOBBIMH SIBICHHSIMHA, CTPOEHHUEM aToMa M aTOMHOTO
A7Ipa, PaJIuOaKTUBHOCTHIO); BIaJICHUE OCHOBOIOJAra-
IOIIMMU ACTPOHOMHYECKUMU TMOHSITUSMH, MO3BOJISIO-
IIMMHU XapaKTEPU30BaTh MPOLIECCHI, MPOUCXOASIINE Ha
3BE3/aX, B 3BE3IHBIX CHCTEMaX, B MEKTaJIaKTHIECCKOM
cpene; MBUKEHHE HEOECHBIX Tell, DBOJIOLUIO 3BE3] H
Bcenennolii;

I[IP6 4. BnaneHue 3aKOHOMEPHOCTSIMH, 3aKOHAMH
U TeopusiMu (3akoH BcemupHoro Tsarorenus, [, IT u 11
3akOHbl HbIOTOHA, 3aKOH COXpPAaHEHUS MEXaHUYECKOM




HOCTb, IIPOTHO3UPOBATh U3MCHEHUE B HOBBIX YCJIOBH-
SX; JlaBaTh OLICHKY HOBBIM CHTYaIlMsM, OICHUBATh
MPUOOPETEHHBIN OIIBIT;

- pa3pabaThIBaTh IUIaH PEIICHHS MPOOIEMBI C YI€TOM
aHaJM3a UMEIOIIUXCS MaTepHaIbHBIX U HEMaTepHalb-
HBIX PECYpPCOB; CTaBHUThH NPOOJIEMBI M 3a/1a4H, JOITYC-
Kalollie albTePHATUBHBIC PEIICHUS

SHEPIruu, 3aKOH COXPAHEHUS MMITYJIbCA, IPUHIIUI CY-
MEePIIO3UIMN CUJI, MPUHIUIT PABHOIIPABHOCTH HUHEPIIU-
aJIbHBIX CHCTEM OTCUCTA; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHUIO CTPOCHUS BEIIECTBA, ra30BbIE
3aKOHBI, TIEPBbII 3aKOH TEPMOJMHAMHKHU; 3aKOH CO-
XpaHEHHUsI SJIEKTPUYECKOro 3apsja, 3akoH Kyrona,
3axkoH OMa Juist yyacTka 1enu, 3akoH OMa Jij1si TOJIHOM
AJIEKTPUYECKOH 1ienu, 3aKoH J[xoyns - JleHna, 3aKoH
AJIEKTPOMArHUTHONW MHIYKIUM, 3aKOH COXpaHEHUSs
SHEPruu, 3aKOH MPSMOJUHEHMHOTO pacnpoCTpaHECHUS
CBETAa, 3aKOH OTPAXEHUSI CBETA, 3aKOH IMPEIOMIICHUS
CBETa; 3aKOH COXPAHECHMS SHEPIUH, 3aKOH COXPAHCHUS
HMMITYJIbCA, 3aKOH COXPAHEHHUS SJIECKTPUUYECKOTO 3aps-
Jla, 3aKOH COXPAHEHHUs MacCOBOTO YMCIA, MOCTYJAThI
bopa, 3akoH pagnMoakTUBHOIO pacmaja); YBEpEHHOE
KCIOJIb30BaHUE 3aKOHOB W 3aKOHOMEPHOCTEW IIpHu
aHanu3e (GU3NIECKUX SBJICHUHN U TIPOIIECCOB;

[IP6 6. BrnageHne OCHOBHBIMH METOJAMU HAyYHOTO
MO3HAHMSI, WCTIOJIB3yeMbIMH B (PU3HUKE: TPOBOIUTH
npsIMble ¥ KOCBEHHBIE U3MEpEeHHs (hU3MUECKUX BETU-
YKMH, BBIOMpas ONTHMAaJbHBIA CIIOCOO HM3MEpPEHUs U
HCIIOJIb3YsI U3BECTHBIE METObI OLIEHKH MOTPEIIHOCTEN
W3MEPEHHH, TPOBOJUTH UCCIEIOBAaHUE 3aBUCUMOCTEN
buznuecKux BCJIMYUH
C HCIIOJB30BAHUEM TIPSIMBIX H3MEPEHUM, OOBSICHATH
MOJIyYEHHBIE Pe3YyIbTaThl, HUCHONB3YyS (HU3HUUECKHE
TEOPHH, 3aKOHBI M TOHSATHSA, W JeNaTh BBIBOIBI, CO-
010 1aTh npaBuiia 0e30I1acHOro Tpyna
MIPU TIPOBEICHUH HCCIIEOBAaHUN B pamMKax ydeOHOTO
DKCIIEPUMEHTa U Y4eOHO-HCCIeIOBaTeNbCKON Jes-
TETLHOCTH C WCIOJB30BaHUEM HHU(PPOBBIX H3MEpH-
TEIbHBIX YCTPOUCTB U TAOOPATOPHOTO 00OPYIOBAHMUS;
c(hopMUPOBAHHOCTH MpEACTaBICHUI
0 METOJax MOJYyYEHUsS HAYYHBIX aCTPOHOMHUYECKUX
3HAHUM;




ITP6 7. ChopmMupoBaHHOCTh YMEHHS peliaTh pacyeT-
HBIE 33/1a4Ml C SIBHO 33JIaHHOM (PU3UYECKON MOJEIbIO,
UCIIOJIB3YS ¢usnueckue 3aKOHBI
Y MIPUHIIMIIBI; HA OCHOBE aHallM3a YCJIOBHUSA 33/1a4H BbI-
Oouparb (U3NYECKYI0 MOJEIb, BBIICIATh (PU3NUIECKUE
BEJIMYMHBI U (OPMYIIBI, HEOOXOUMBIE TSl €€ pele-
HUS, TPOBOJAUTH PACUYEThl U OIICHMUBATh PEATbHOCTH
MOJIYUEHHOTO 3HAa4YeHUs (PU3MUECKON BEIUYMHBI; pe-
11aTh KaueCTBEHHBIE 3aJla4uM, BBICTpauBas JOTMYECKH
HEMPOTUBOPEUHUBYIO IIEMOUKY PACCYKICHHUH C OMOPOii
Ha W3YYEHHBIC 3aKOHbI, 3aKOHOMEPHOCTU U (u3nye-
CKHE SIBIICHUS

OK 02. Mcnonb30BaTh COBPEMEHHbIE
CpeICTBa MOUCKA, aHAIN3a

¥ MHTEpIpeTaluyd HHHOpMAITUu

U MTHPOPMAIMOHHBIE TEXHOJIOTUU

TSl BBITIOJTHEHUS 3a/1a4 Tipodeccuo-
HAJIBHOM JEITeTbHOCTH

JINYHOCTHBIE PE3yJbTAThl JOJDKHBI OTPaXaTh B YacCTH
LEHHOCTH HAYYHOTO ITO3HAHMS:

- ¢(hOPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBY-
IOLIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH H
OOIIIECTBEHHOIN MNpPaKTHKH, OCHOBAaHHOTO Ha JWaiore
KYJIBTYP, CIIOCOOCTBYIOIIIEr0 OCO3HAHHIO CBOETO MECTa
B TIOJIMKYJIBTYPHOM MUDE;

- COBEpILEHCTBOBAaHHE S3BIKOBOM M YHUTATEIbCKOU
KyJIbTyphl KaK CpEJCTBa B3aUMOJCHCTBUS MEXKIY
JOABMHU U TIO3HAHUS MUDA;

MertarnpeqMeTHbIe Pe3yJIbTaThl JOJDKHBI OTPaXKaTh:
OBnazeHne YHUBEPCAIbHBIMU Y4YeOHBIMH I103HaBa-
TEJIbHBIMU JICHCTBUSIMHU:

B) paboTa ¢ uHpopmanueit:

- BIIQJICTh HaBBIKAMH TIOJTYYCHUSI MHPOPMALIUU U3 HC-
TOYHHKOB PAa3HBIX TUIIOB, CAMOCTOSTEIILHO OCYILECTB-
JSATh TOKCK, aHAIIN3, CHCTEMATHU3aluI0 U HHTEpPIIpeTa-
U0 MHPOPMALMHU PA3IMYHBIX BHJIOB M (GopM mpen-
CTaBIICHUSI,

- CO3J1aBaTh TEKCTHI B Pa3IMUYHBIX (hopMaTax ¢ yueToM
Ha3zHa4YeHUs] HHQOPMAIK U TETICBOW ayJAUTOPHH, BBHI-
Oupast onTUMaNIbHYI0 (OPMY MPEACTABICHUS U BU3Yya-
JU3anumy;

[IP6 5. YMeHue yduTHIBaTH TPAHULIBI MPUMEHEHUS
M3Yy4EHHBIX (U3MYECKHX MOJeNneil: MarepuanbHas
TOYKa, MHEpLHAJIbHASI CUCTEMA OTCYUETa, UICaTbHBbIN
ra3; MOJEJIU CTPOEHHUS Ta30B, KUJIKOCTEH M TBEPABIX
T€J, TOYEYHBIA SJIEKTPUUYECKUN 3apsn, saepHas Mo-
Jlelb aToMa, HYKJIOHHAas MOJElIb AaTOMHOIO sapa
IIpU pelieHnn GU3NYecKuX 3a/1ay;

ITP6 9. CdhopmupoBaHHOCTH COOCTBEHHOUN MO3UIIMH
M0 OTHOIICHUIO K (pU3uYecKoi nHpOpMaIUK, TOJIyda-
€MOH M3 Pa3HBIX UCTOYHUKOB, YMEHUIN HCIIOJIb30BATh
1M (pOoBbIE TEXHOJIOTUH AJIs MOUCKA, CTPYKTYpPHpPOBa-
HUS, MUHTEPNpETAlMid U TPEJCTaBICHUS Yy4eOHOU H
HAy4YHO-TIOMYJISPHON HH(DOpMALIUK; Pa3BUTHE YMEHUM
KPUTUYECKOT0 aHaJIM3a MojiyyaeMoi nHdopMariu




- UCMOJb30BaTh CpelCTBA MH(DOPMALMOHHBIX U KOM-
MYHHUKAI[UOHHBIX TEXHOJOTHIl B PELICHUH KOTHUTHUB-
HBIX, KOMMYHUKATHBHBIX U OPTaHU3AI[MOHHBIX 3a/1a4 C
coOnofeHneM TpeOOBaHUI SPrOHOMHKH, TEXHUKHU
0€30MaCHOCTH, TUTHEHBI, peCypcocOepeKeHHs, TPaBO-
BBIX U 3TUYECKUX HOpPM, HOpM MH(POPMAIIMOHHON 0e3-
OIaCHOCTH;

- BJIaJICTh HaBBIKAMH PACIIO3HABAHUS W 3alIUTHl MH-
dbopmanuu, WHOOPMAMOHHOW 0E30MaCHOCTH JINIHO-
CTH

OK 03. ITnanupoBatb

U pealin30BbIBaTH COOCTBEHHOE TIPO-
beccuoHanbHOE

Y JINYHOCTHOE PA3BUTHE, IPEIITPH-
HUMATEIbCKYIO ICATEIbHOCTD

B nipodeccuoHaIbHOM chepe, uc-
TI0JIb30BATh 3HAHMUSI IO TIPABOBOM

U (PMHAHCOBOM IPaMOTHOCTH

B PA3IMYHBIX )KU3HEHHBIX CUTYaIlU-
X

JIM4HOCTHBIE PE3yJbTaThl JOJIKHBI OTPa)kaThb B YacTU
JyXOBHO-HPAaBCTBEHHOI'O BOCIIMTAHHUS:

- CHOCOOHOCTb OLIGHMBAaTh CHUTYAallMl0 U [PUHUMATD
OCO3HAHHBIE DPELIEHUS, OPUEHTUPYSICh HA MOpPAJIbHO-
HPaBCTBEHHbIE HOPMBI
U LIEHHOCTH;

-0CO3HAHUE JIMYHOTO BKJIAJ B IOCTPOEHHE yCTONUNBO-
ro OyayIIero;

MertanpenmeTHble pe3yiabTaThl JODKHBI  OTPa’KaTh:
OBnazneHne yHHUBEpPCAIbHBIMU DPETYJIATUBHBIMHM JI€H-
CTBUSIMU:

a) caMOOpraHu3aIus:

- CaMOCTOSITENIbHO OCYUIECTBIIATh I103HABATEIbHYIO
NeSITebHOCTD, BBIBIATH MPOOJIEMbI, CTaBUTh U (op-
MYJIMPOBAaTh COOCTBEHHBIE 33/1a4u B 00pa30BaTeIbHOMN
JESATENIBHOCTH U KU3HEHHBIX CUTYyallUsX;

- CaMOCTOSITEJIbHO COCTaBJIATH IUIaH PEUIeHHs] Mpo-
OJIEMBI C YYETOM UMEIOIIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEN

U TIPEIIOYTEHUN;

- 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

CIOcOOCTBOBaTh (HOPMUPOBAHHMIO U MPOSBICHUIO IIH-
POKOM ApYIUIIMU B Pa3HBIX 0OJACTAX 3HAHWM, TIOCTO-
SIHHO TIOBBIIIATh CBOM 0Opa3oBaTelbHBIN M KYIbTYp-

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOUW MO3UITUH
M0 OTHONICHHUIO K pU3ndecKkoil nHpopMaIu, Moayda-
€MOHM M3 pa3HbIX MUCTOYHUKOB, YMEHHI HCIOJIb30BAThH
u(ppoBbIE TEXHOJIOTHH AJIs MOUCKA, CTPYKTYPHPOBa-
HUS, WHTEPIPETAIMN W TPEICTABJICHUS y4eOHOU W
HAyYHO-TIOMYJISIPHON HH(OPMALIUK; Pa3BUTHE YMEHUIA
KPUTHYECKOTO aHaJIn3a MojJydyaeMoi nHdopmaiuu
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HbIH YPOBEHB;

0) CaMOKOHTPOJIb:

WCIIOJIb30BaTh MPUEMBI PEQIICKCHH ISl OIICHKU CHUTY-
aIuy, BIOOpa BEPHOTO PEIICHNUS;

- YMETh OIICHUBATh PUCKH M CBOEBPEMEHHO MPUHU-
MaTh peleHUs

10 WX CHIDKCHUIO

OK 04. D¢ddexTuBHO B3aMOICH-
CTBOBaTh W PabOTaTh B KOJIJICKTHBE
U KOMaH/Ie

JInyHOCTHBIE PEe3yNbTaThl JIOJKHBI OTpaXkaThb B YaCTH
LIEHHOCTU HAyYHOTI'O [TO3HAHMUSL:

-OBJIaJIEBAHKE HABBIKAMH YUEOHO-UCCIIEA0BATEIbCKOM,
MPOEKTHOU

M COLMAJIBHOM NCATEIBHOCTH;

MeranpeameTHble pe3yJabTaThl JOKHBI OTPAXKATh:
OBnazieHue yHUBEPCAIHHBIMH KOMMYHHKATUBHBIMU
NEUCTBUSIMU:

0) COBMECTHAsI I€ATEIIbHOCTD:

- IOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaH/-
HOU

Y UHJIUBUIYAJIbHOU PaOOTHI;

- BBIOMpATh TEMaTUKy M METOIbl COBMECTHBIX JICii-
CTBUH C y4yeToOM OOIIUX HMHTEPECOB M BO3MOXKHOCTEH
Ka)kJIOrO WICHA KOJIJIEKTHUBA;

- MPUHUMATH II€JIM COBMECTHOM NESITeNbHOCTH, Opra-
HU30BBIBaTh

1 KOOPJMHHUPOBATH JCHCTBUSA IO €€ TOCTHKCHHIO: CO-
CTaBJIATh IUIAH JNEHCTBUM, paclpeiensTh pOJIk C yde-
TOM MHEHHH YYaCTHHKOB, OOCYXIaThb pPE3YIbTaThI
COBMECTHOI paboThI;

-OIICHMBATh KadeCTBO CBOETO BKJIANa W KaXJIOTO
y4acTHUKA KOMaHJIbl B OOILIUI pe3ynbTaT mo pazpado-
TaHHBIM KPUTEPHSIM;

-IpeiaraTb HOBbIE MPOEKTHI, OLICHUBATh UAECH C MO-
3UIMM  HOBU3HBI, OPUTHHAIBHOCTH, MPAKTHUYECKOU
3HAYMMOCTH; KOOPJUHUPOBATH
Y BBINOJHATH pabOTy B YCIOBUSIX PEAIbHOTO, BUPTY-

[1P6 10. OBnageHne yMeHHsIMH paboOTaTh B TpyIIIe
C BBINIOJTHEHUEM Pa3JIMYHBIX COIMAIBHBIX POJIEH, uia-
HUpPOBaTh paboTy TPYIIBL, PALMOHATIBHO paclpese-
JSATh JEATENBHOCTh B HECTAHNAPTHBIX CHUTYaLUsX,
aJIeKBaTHO OLICHWBATH BKJIAJ KaXIOTO U3 yYaCTHUKOB
IPYIIIBI B PELIEHUE PACCMAaTPUBAEMOM TPOOIeMBbI
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QJIBHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
-OCYILIECTBIIATh MO3UTUBHOE CTPAaTErMYecKoe MOBe/e-
HUE B PA3JIMYHBIX CUTYALUSIX, TPOSBISITH TBOPUECTBO
1 BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

OBnazieHue YHUBEPCAIbHBIMHU PETYJIATUBHBIMHU JICH-
CTBUSIMU:

) IpUHATHE Ce€0s U APYTUX JIIOJICH:

- NPUHUMATh MOTUBBI U ApPryMEHTHI JAPYTUX IOJeH
[IpY AaHAJIN3€ PE3YIbTATOB JAESITEIbHOCTH

OK 05. OcymiecTBiATh yCTHYIO U
IMUCbMEHHYIO KOMMYHHKAIUIO

Ha rOCYJapCTBEHHOM si3bIke Poccuii-
ckoit denepanuu ¢ y4eToM 0COOCH-
HOCTEW COLIMAIBLHOTO

U KyJIbTYpPHOTO KOHTEKCTa

JInyHOCTHBIE pe3yibTaThl JOHKHBI OTpakaTh B YaCTH
3CTETUYECKOT0 BOCITUTAHHUS:

- 9CTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOYAs 3CTETH-
Ky ObITa, Hay4HOTO U TEXHUYECKOTO TBOPYECTBA,
CIIOpTa, Tpyna
M OOILECTBEHHBIX OTHOIIECHUI;

B 00JIaCTH MATPUOTHUECKOTO BOCITUTAHUS TIPOSIBIIATH:
-IIEHHOCTHOE OTHOILIEHHE K FOCYAapCTBEHHBIM CHMBO-
JlaM, UCTOPUYECKOMY M TIPUPOTHOMY HACJIEIUI0, Ta-
MSATHHKaM, TPaJHIMsAM HaposioB Poccuu, moCTHXeHU-
ssM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX
U TPYIE;

MeranpeameTHble pe3yJabTaThl JOKHBI OTPaKaTh:
OBnazieHue yHUBEPCAIHHBIMH KOMMYHHKATUBHBIMU
JIEUCTBUSMU:

a) obmieHue:

- OCYIIECTBIISATh KOMMYHHUKAIIUU BO BCEX cepax Ku3z-
HU;

2

- Pa3BCPHYTO U JIOTUYHO HU3JIaraTb CBOIO TOYUKY 3pCHUA
C UCIIOJIB30BAHUEM SA3BIKOBBIX CPEACTB

ITP6 1. CchopMupoBaHHOCTH MPENCTABICHUH O POJIU
u MecTe (PU3MKH ¥ aCTPOHOMHUU B COBPEMEHHOM Hayd-
HOW KapTHUHE MHpa, 0 cucTeMooOpasyromiei poin ¢u-
3UKM B PAa3BUTHUM €CTECTBEHHBIX HAyK, TEXHHUKH
U COBPEMEHHBIX TEXHOJIOTHM, O BKJIaJ€ POCCUHCKHX
U 3apyOeXHbIX y4eHBIX-(DU3MKOB B Pa3BUTHE HAYKH;
MOHMMaHue (U3MYECKON CYIIHOCTH HaOII0JaeMbIX
ABJICHU MHKpPOMHpA, MakKpoOMHpa W Meramupa; Io-
HUMaHUE POJM ACTPOHOMHHM B MPAKTHUYECKOH mes-
TEIbHOCTUM 4YeJlOBeKa M  JajbHEHIlIeM Hay4dHo-
TEXHUYECKOM pa3BUTHH, ponu ¢buzukn
B (opmupoBaHUM Kpyrozopa U (yHKIHOHAIBHOM
I'PaMOTHOCTH 4Y€JIOBEKA Ul PEIICHUs NMPAKTUYECKUX
3aj1a4

OK 07. ConelicTBOBaTh COXPAHEHUIO
OKpYXarollen cpelibl, pecypcocoe-
PCIKCHUIO, TPUMCHATL 3HAHUA

00 M3MEHEeHNH KIIMMaTa, IPUHIINIIBI
OepeKIIMBOT0 MPOU3BOJICTBA, (-

JInyHOCTHBIE pe3yNbTaThl JOJKHBI OTPAXKATH B YaCTH
KOJIOTHYECKOTO BOCITUTAHNS :

- chopMHUPOBAHHOCTH IKOJIOTHYECKON KYIBTYpHI, IO-
HUMaHUE BJIMSHUS COLMATbHO-PKOHOMHYECKHUX IMPO-
LIECCOB HA COCTOSIHUE MPUPOJAHON M COLUAIIBHOU Cpe-

ITP6 8. ChopmMHupOBaHHOCTH YMEHHUS MPUMEHSTH IO-
JTydeHHbIE 3HAHUS NJIs1 OOBSICHEHUS YCJIOBUW TMpOTe-
KaHug  (U3WYECKUX  SBIEHUH B TPHUPOAE
M A8 TOPUHATUAS — OPAKTHUYECKUX  pElIeHHi
B IMOBCEIHEBHOMW JKU3HH 751 oOecriedeHust 6e301macHo-
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(EeKTUBHO JICHCTBOBATh
B UPE3BBIYANHBIX CUTYAIIHIX

IIbl, OCO3HaHHE TJ00aIbHOIO XapakTepa SKOJIOrHye-
CKHX TTpo0JIeM;

- IUIAHUPOBAHUE U OCYILECTBIICHUE IEUCTBUN B OKpY-
JKaroIIel cpejie Ha OCHOBE 3HAHUSA 1IeJIe YCTOMYMBOIO
Pa3BUTHS YEJIIOBEUECTBA;

AKTUBHOE HENPUSITHE JECUCTBUHM, MPUHOCALIUX BpPEJ]
OKpY>Karollen cpejie

CTH TIpU OOpaIieHUH C OBITOBBIMH MPHOOpPaMH U TEX-
HUYECKUMH YCTPOICTBaMH, COXPAHEHUS 3JI0OPOBbS U
COONIIOJIEHUSI HOPM OKOJIOTUYECKOTO TMOBEJICHHS B
OKpyXarolie cpene; NOHMMaHHE HEeOOXOIUMOCTH
NPUMEHEHHUS JOCTHKCHUH (HU3UKH W TEXHOJOTUH
JUTSL pallMOHAJIBHOTO MPUPOI0IOIB30BaAHUS

23.02.06 /IK 1.2. TIpon3BOIUTH
TeXHHYecKoe 00C/Iy’;KuBaHue U
PEMOHT IOABUKHOI0 COCTABA
7KeJIe3HBIX 10POr B COOTBET-
CTBHMH € TPeOOBAHUAMH TEXHO-
JIOTHYECKHUX MPOLeccoB

OBiaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMU
JNeHCTBUSIMU:

2) CaMOOPpraHu3aIus:

- CaMOCTOSITEJIbHO OCYIIECTBIATh I03HABATEIbHYIO
JeSITeNIbHOCTD, BBISBISITH MPOOJIEMBI, CTaBUTh U Hop-
MYJIMPOBaTh COOCTBEHHBIC 33/1a4u B 00pa30BaTeIbHOM
JEeSATEIbHOCTH U JKU3HEHHBIX CUTYyaIUsX;

- CaMOCTOSITEIbHO COCTaBJATh IUIAH PELICHHs Mpo-
OJIEMBI C YU€TOM HMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX
BO3MOYXHOCTEU U MPEAINIOYTEHNM;

- 1aBaTh OLIEHKY HOBBIM CHUTYaIIUSIM;

Ccroco0CTBOBAaTh (DOPMUPOBAHUIO U MPOSBICHUIO IIU-
POKOI 3pyIUIIMN B pa3HbIX 00JACTSAX 3HAHUI, MOCTO-
STHHO TIOBBINIATH CBOW OOpPa30BaTENBHBIM U KYJIbTYpP-
HBII YPOBEHB;

- copMupoBaTH yMEHUS pemiaTh pacueTHBIC 3a7auu C
SBHO 3aJlaHHON (DU3MYECKOH MOJEIbI0, HCIONb3Ys
(bu3nveckre 3aKOHbI U TPUHIIMITBI, HA OCHOBE aHaIM3a
YCIIOBHS 3a]la4¥ BBIOUPATh (U3UYECKYIO MOJICIb, BbI-
JenaTh (U3MYecKrue BENMYMHBI U (HOPMYIbI, HEOOXO-
JUMBIE JIJISl €€ PEUICHHUs, TPOBOJIUThH PacdeThl U OIle-
HUBAaTh PEAJbHOCTH IMOJYYCHHOTO 3HAYCHHS (hu3nde-
CKOW BEJIMYMHBI; PEIlaTh KauCCTBEHHBIC 3a/1a4M, BbI-
CTpauBasi JIOTUYECKH HEIPOTHBOPCUUBYIO IICTIOYUKY
paccyXJIeHU ¢ OMOpOi Ha U3yYEHHBIE 3aKOHBI, 3aKO-
HOMEPHOCTH U (PU3HUYECKUE SBIICHHS;

- BIIQJICTh OCHOBOIIOJIATAOIIUMHU (DU3HUECKUMH TTOHSI-
TUSIMH W BEIIMYUHAMH, XapaKTePU3YIOMUMHU (U3AUe-
CKHE TIPOIECChI (CBI3aHHBIMH C MEXaHWYCCKUM JIBU-
KCHHEM, B3aUMOJICHCTBHEM TeJl, MEXaHUYECKUMHU KO-
neOaHUsSIMH W BOJTHAMH; aTOMHO-MOJICKYJISIPHBIM CTPO-
CHHEM BEIIEeCTBa, TEIJIOBBIMHU IMPOIIECCAMU; JICKTPH-
YECKMM W MarHUTHBIM TIOJSIMH, JJIEKTPUICCKAM TO-
KOM, JICKTPOMarHUTHBIMH KOJICOAHWSIMH M BOJIHAMHU );
- BJIQJICTh 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TCOPHSIMH,
3aKOH COXpaHCHHS MEXaHHUECKOW SHEPTUH, 3aKOH CO-
XpaHeHUsI UMIYIIbCa, TIPUHIIUI CYTIePIIO3UIIHH CHT,
MIPUHIIAIT PABHONIPABHOCTH WHEPIHAIBHBIX CUCTEM
0TCYETa; MOJICKYIIIPHO-KMHETUYECKYIO TEOPUIO CTPO-
SHHS BEIlIECTBA, Ta30BbIC 3aKOHBI, IEPBBIN 3aKOH Tep-
MOJIUHAMUKH; 3aKOH COXPAHECHHUS AIEKTPUIECKOTO 3a-
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psna, 3akoH Kynona, 3akon Oma ais ydacTka 1enu,
3akoH OMa U1 IOJTHOH 2JIEKTPUUYECKOH LI, 3aKOH
Jxoyns - JIeHna, 3aK0H 3J1€KTPOMarHUTHOM MHIYK-
1IMH, 3aKOH COXPaHEHUs YJHEPTUH, 3aKOH MIPSMOJIUHEN-
HOTO PacIpOCTPaHEHHUs CBETA, 3aKOH OTPAXKECHUS CBE-
Ta, 3aKOH MPEJIOMJICHHUS CBETA; 3aKOH COXPaHEHUs
SHEPIUH, 3aKOH COXPAHEHMsI UMITYIIbCA, 3aKOH COXPa-
HEHMsI NIEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHUS
MaccOBOI'0 YUCIIa, IOCTYNaThl bopa; yBepeHHoe uc-
[10JIb30BAHUE 3aKOHOB U 3aKOHOMEPHOCTEH IpU aHa-
3¢ PU3MUECKUX SBJICHUN U MTPOIIECCOB
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1.4. PexoMeHayeMO€e KOJIUYECTBO YACOB HA OCBOEHHE NMPOrPaMMbl JAUCIUILIH-
HbI:

MaKCHMaJIbHOM yueOHOM Harpy3ku ooydaromuxcs — 230 Jacos,

B TOM YHCIIE:

00s13aTeNIbHON ayTMTOPHOM yueOHOM Harpy3Kku oOydaroniuxcsi — 156 gacos,

2. CTPYKTYPA M COJIEP)KAHUE YYEFHOM JUCIUILIAHBI
2.1. O0beM y4eOHOI TUCHUIINHBI U BBl y4eOHOIH padoThl

Bup yueOHoii padoTbl Oobvem uacos
MaxkcumaJjibHasi ydeOHasi Harpy3Ka (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
NPAaKTHYECKHUE 3aHSITUS 4
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/Iep:KaHue 32
B T.U.:
TEOPETUYECCKHE 3aHATHUS 2%
1abopaTOPHBIE 3aHATHS 6
CamocrosTenbHas paboTa, BKIIOYask UHIAUBHIyaTbHbBIN POEKT 50 (36)
IIpome:xkyTouHas arrecrauus B popme 3K3aMeHa 24




2.2. TemaTu4ecKkuil IJIaH U cofep:KkaHue Y4eOHOH TucHUIInHbI Ou3nKa

HaumeHoBaHuepas- Coaep:xxanue yueOHOro MaTepuaJia, JiabopaTopHbie U IPAKTHYECKHE dopmupyembie 00-
J€eJI0B M TeM PadoThI, HHAUBUAYATbHBII MPOEKT (eciu npedycmompe- ?lgl’sr 1ue u npogeccuo-
Hbl) HaJIbHbIE
KOMIIeTeHIIHH
1 2 3 2
Paznen 1. ®u3nka 1 MeTOAbI HAYYHOI'0 MO3HAHUA 2
Tema 1.1 Conep:kaHue y4eOHOro Marepuasia OK 03
Beenenne ®dusuka - HayKa o npupoje. Haydunsle MeTObpl MO3HAHUS OKpYyKarouiero Mupa. Posis skc- 2 OK 05
NEpUMEHTA U TEOPUH B IpOLiecce MO3HAHUS IPUPOBI. DKCIIEpUMEHT B ¢u3uke. Mojenu-
poBaHue (GU3NIECKUX SIBICHUH U mporieccoB. Hayunbie runore3sl. @u3nuecKkue 3aK0HbI 1
Teopuu. ['paHULIbI TPUMEHUMOCTH (pr3nyecKux 3akoHOB. [IpuHuumn coorsercTBus. Pots u
Mecmo Qu3uKu 6 Yopmuposanuu co6pemMenHol HayuYHOU KapmuHsl MUpa, 6 nPaxKmu-
YecKoll 0eamelbHOCmU J1100ell.
Paznen 2. MexaHuka 22 (4/-)°
Tema 2.1 CojaepskaHue y4eOHOro MmaTrepuaJia OK 01
Kunemaruka Mexanunueckoe IBrxeHue. OTHOCUTEIBHOCTh MEXaHWYECKOro JBHxkeHus. Cucrema OT- OK 02
cuera. Tpaekropus. [lepemenienue, ckopocTb (CpeiHss CKOPOCTh, MTHOBEHHAs! CKOPOCTh) OK 04
U YCKOPEHUE MaTepHajbHOM TOYKH, UX MPOEKIHUU Ha OCH CHCTeMbl KoopaunHaT. Croxe- 2 OK 05
HUE MepeMEIEeHUN U CI0XKeHHe cKkopocTei. PaBHOMepHOE U paBHOYCKOPEHHOE MPSAMOJIH- OK 07
HeifHoe nBwxkeHue. I'paguku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUs, IIYyTH U Te- 23.02.06 [IK 1.2.
peMelIeHNs] MaTepHaIbHON TOUYKH OT BPEMEHH.
CBobOosnHoe mazneHue. YCKOpeHHe cBOOOAHOro mnaaeHus. KpuBonuHelHoe ABHXKEHHE. 9
JIBI>KeHHEe MaTepHaIbHON TOYKH MO OKPYKHOCTH C TIOCTOSTHHOM 110 MOJIYJTIO CKOPOCTBIO.
VYrioBas CKOpOCTb, TUHEWHast ckopocTb. [leproa u yactorta obpamienus. Lienrpoctpemu-
TEJBHOE YCKOPEHHE.
IIpakTnuyeckoe 3ansaTue Nel. MccnenoBanue COOTHOUICHUS MEXAY MyTSMH, MPOIHIEH- 9
HBIMH TEJIOM 3a TOCJIEIOBATEbHBIC paBHBIE MTPOMEKYTKH BPEMEHH TPU PABHOYCKOPEH-
HOM JIBIKEHMH C HadalbHOM CKOPOCTBIO, pPaBHOW Hy0. M3yueHue ABMKEHUS IIapuKa B
BSI3KOM )KHUJKOCTHU. V3ydueHne NBMKEeHHS Tella, OPOIIEHHOTO TOPU30HTAIBHO
Pewenue 3a0au npogeccuonanvhnoii nanpagiennocmu 9

3
B cxobkax ykazano KoIu4ecmseo 4acos, 8bl0ejeHHbIX Ha Peanru3ayuto npoQeccuoHaIbHO OPUEHMUPOBAHHO20 COOePHCAHUsA (meopemuyecKue 3auamusa /1abopamopHuie pabomsi)
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Camocmoamenvhnas paboma odyyarouuxcs

IToozomoexa cooouenusn no memam: « Texuuueckue ycmpoiicmea u npakmuyeckoe
npuUMeHeHue: CRUOOMemp, O8UICEHUE CHAPAODO08, UEHHbIE U PEMEHHbLE nepedauu »,
«Jonycmumblii 6ec Hcene3Ho00POIHCHOZ0 COCMAsa, 8UAHUE HAZPY3KU HA HCENe3HO00-
POXHCHOE NOJIOMHOY.

Paboma nao unoueudyaivbHvim npoeKmom

Tema 2.2
Jmnamuka

Conep:xkanue y4eOHOI0 MaTepuaJia

[Tpuniun otHocutenbHocTH [Manmunes. IlepBoiii 3akoH HerotoHa. MHepuuanbHbie cUCTe-
MbI oTcueta. Macca tena. Cuna. [Ipunuun cynepno3unuu cuwi. Bropoit 3akon HeroTona
JUIsl MaTepHAIbHOW TOYKKM B HMHepuuaibHOW cucteme otcuera (MCO). Tpermii 3akoH
HproTona st MaTepuaibHBIX TOUYEK.

3akoH BcemupHoro tsroreHus. Cuna tskectu. IlepBas xocMuueckas ckopocth. Cua
ynpyroct. 3akoH I'yka. Bec tena. Tpenue. Buabl TpeHus (IOKOsI, CKOJIbKEHUS, Kaue-
Hus). Cuna tpenust. Cyxoe Tperue. Cuia TpeHHs CKOJIBKEHMs U cuia TpeHus nokos. Ko-
spunuent tpenus. Uzyuenue npoyeccoe mpenus u usHoca oemaneil Ha NOOBUIHCHOM CO-
cmage.

JlaGopaTopHble 3aHATHSA:

Jlabopamopnas paboma Nel.
VccnenoBanue ycinoBuid paBHOBECHS TBEPJOTO Telld, HMEIOIIET0 OCh BPAICHHUS.

Camocmoamenvnas paboma odyuaroumuxcs

[IpopaboTka KOHCTIEKTa 3aHATHS, IOBTOPEHHUE MPOIIEHHOTO HA 3aHITUU MaTepuana, mo-
rOTOBKa COOOIIeHHS TI0 TeMaM: «CHiia COMPOTUBIICHUSI IPU JBMXKEHUH TeJa B )KUJIKOCTH
niu razey, «lloctymarensHoe U BpalaTelbHOE IBIKEHHE a0COIIOTHO TBEPIOTO Tea.
MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpatieHus. [lievo cuibl. Y ciioBHUs paBHOBECHUS TBEP-
noro tena B UCOy, «M3yueHne nBKeHUs Opycka Mo HaKJIOHHOM IIIOCKOCTH MO ACH-
CTBHEM HECKOJIbKUX CHILY, «/cciaenoBanue 3aBUCHMOCTH CUJT YIIPYTOCTH, BOZHUKAIOIUX
B 1e()OPMUPOBAHHOI MPYKUHE U PE3UHOBOM 00pasiie OT BEMUYMHBI UX AePOpMAIIII»,
«TexHuueckne yCTporucTBa U MPAKTHIECKOE MPUMEHEHUE: TTOIIUITHUKA, TBUKECHHUE UC-
KYCCTBEHHBIX CITYyTHHUKOBY, TOJATOTOBUTH COOOIIIEHHUE 10 TeMme: «Paznosuonocmu osuza-
meneil Ha Hcene3H000POHCHOM MPAHCROPMEe, 0COOEHHOCIU PAdOnbLY.

Padoma nao unoueudyanbHvim npoeKmom.

Tema 2.3
3aKOHBI COXpaHEHUs
BMEXaHHUKE

Copep:kanue y4eOHOT0 MaTepuaJia

Hmnynbe MaTepuanbHOM TOUKH (Tea), CUCTEMbl MaTEpUANbHBIX TOYEK. VIMITyIbC CHITBI U
M3MEHEHHE UMITyJbca Tela. 3aKOH COXpaHeHUs umnyibca. PeaktuBHoe apmxkenue. [1pu-
MEHEHHE 3aKOHOB coxpaHeHMs. Vcroib30BaHME 3aKOHOB MEXAHHMKH Ul OOBSICHEHHS
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JBUKEHHs] HEOECHBIX TeJ U JUIS pa3BUTHSI KOCMHUUECKUX MCCIIEIOBaHUM, TPaHULIBI TPUMeE-
HUMOCTH KJIACCUYECKOW MeXaHUKU. Peuwienue 3a0au ¢ npogheccuonanvHoil Hanpagien-
Hocmblo no pazoeny «Mexanuxka»

Mexanunueckass pabora u MomHOCTh. Kunetnueckas sHeprus. IloTeHnmanbHas sHeprus.
3aKOH COXpaHEHUs MEXaHW4ecKOoH sHepruu. Pabora cuibl TSDKECTH U CHIIBI YIPYTOCTH.
MormHocTs cuibl. Kunetndeckas sHeprust MaTepuaibHOi ToukH. Teopema 00 U3MEeHEHHH
KMHETUYECKOW DHEPIUu.

[TorennmansHast sHeprus. [loTeHnuanpHas SHeprus ynpyro aepOopMHPOBAHHOW HPYKHU-
Hbl. [loTeHumanpHas sHeprus Tena BOJAM3M HOBepxXHOCTH 3emid. [loTeHuumanbHble U
HEeMOTeHIMaNbHbIe CHIIbL. CBsI3b pabOTHl HEMOTEHIIMAIBHBIX CHJI C U3MEHEHUEM MEXaHH-
YECKOM DHEPrUU CUCTEMBI T€Jl. YIIPYTHe U HEYNIPYTUe CTOIKHOBEHMS.

JlaGopaTopHble 3aHATHSA:
Jlabopamopnan pavoma Ne2 ViccnenoBanue cBsizu pabOThI CHIIbI C U3MEHEHUEM MEXaHU-
YECKOM DHEPIUH Teja Ha IPUMEPE PACTSHKEHUS PE3UHOBOTO KI'yTa.

Camocmoamenvnas padboma o0yuarOuwuxcs.

H3yuenue ceazu ckopocmeii men npu neynpyzom yoape. Hccneoosanue ceasu pa-
Oombl cunvl ¢ uIMEHeHuem mexanuueckou Inepzuu mena. Texnuueckue ycmpoii-
cmea u npaKkmuyeckoe npuUMeHeHue: 8000Men, KONep, RPYMHCUHHBLI RUCmOoJien,
OBudICeHUe UCKYCCHBEHHbIX CHYMHUKOG u pakem. HMcnonv3oeanue 3aKonoe mexa-
HUKU 0N 00BbACHEHUA 08UNCEHUS HEDeCHBIX mesl U OA PA36UMus KOCMUUECKUX
UCCNe006anuil, ZPAHUUbL NPUMEHUMOCHU Kaaccuueckou mexanuxu. Umumayus
HegecomMocmu.

Paboma nao unousudyaivbHvim npoeKmom

Paznen 3. MoJiekyasipHasi pu3MKa U TEPMOANHAMHKA

22 (41

Tema 3.1

OcHOBBI MOJIEKYJISAP-
HO-KUHETUYECKON
TEOPHH

Conep:xanue yueOHOro MaTepuaJjia

OCHOBHBIE TOJIOKEHUS MOHGKYHHPHO-KI/IHGTI/I‘IGCKOI\/'I TCOpHUH U HUX OIIBITHOC 000CcHOBa-
Hue. bpoynosckoe amxenue. Juddysus. Xapakrep IBUKEHHS U B3aUMOJEHCTBUS 4a-
CTHI] BemlecTBa. MoJenu CTpOESHHs Ta30B, KHUAKOCTEH U TBEPABIX T€T U OOBICHEHHE
CBOWCTB BENIECTBA Ha OCHOBE 3THX Mojeied. Macca u pa3zmepsl Mosekys. KonumdecTBo
Benlectra. [locTostHHas ABoraapo.

TemoBoe paBHOBecue. Temneparypa u ee uzmepenue. llkana remneparyp Llenbcus.
Mogens nneanbHoro raza. OCHOBHOE YpaBHEHHE MOJICKYJISIPHO-KUHETUYECKOW TEOPUH
UJeabHOTO raza. AOCONMIOTHAsS TeMIlepaTypa Kak Mepa CpeHel KHHETHIYEeCKON YHEPTHH
TEIJIOBOTO ABMXKEHUS yacTull ra3a. [llkana temnepatyp KenbBuHa. ['a30BbIe 3aKOHBI.
VpaBuenue MenneneeBa-Knanelipona. 3akon [lansTona. M3omnporeccel B ujieaabHOM ra-
3€ C MOCTOSTHHBIM KOJIMYECTBOM BemiecTBa. [ paduieckoe npeacraBieHne W30MpOIECCOB:

OK 01
OK 02
OK 03
OK 04
OK 05

OK 07
23.02.06 /IK 1.2.
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n30TepMa, 30Xopa, n3ooapa.

TexHuueckue ycTpolcTBa U MPAKTUYECKOE IPUMEHEHHUE: TepMOMeTp, bapometp. M3me-
peHHe Macchl BO3lyXa KJIAaCCHOM KoMHare. VcciaenoBaHne 3aBUCUMOCTH MEXy ITapaMeT-
pamMH COCTOSIHUSI pa3pesKEHHOr0 rasa.

JlaGopaTopHble 3aHATHUS:
Jlabopamopnas pavoma Ne3. VI3ydeHue oaHOTO U3 U30MPOIECCOB

Camocmoamenvnas paboma odyyarouuxcs

IIpopabomka KoHcheKma 3anamus, NOBMOPEHUE NPOUOCHHO20 HA 3AHAMUU Mamepu-
ana, no0zomoeKka coodouienus no meme: «OcobeHHocmu eIUAHUA PA3TUYHOU MemMne-
Pamypol Ha NOOGUICHOU COCHIAB)

Paboma nao unousudyaibHolM nPOEKMOM

Tema 3.2.
OcHOBBI TEPMO/IMHA-
MHKH.

Conep:xanue yueOHOro MmaTepuaJia

Buytpennss sneprus. Pabora u temonepenada. KonuuecTBo TemnoTsl. Y paBHEHUE TEl-
noBoro Oananca. [lepBoe Hauano TepmonuHamMuku. AnuabaTHelil mpouecc. Bropoe Hava-
no tepmoauHamuku. TeruioBeie asuratenu. KIIJ| temmoBoro asurarens. Oxpana npu-
Poowl. TepMoarHaMHUUecKas cUcTeMa. BHyTpeHHss 3Heprus TepMOAMHAMUYECKOM cucTe-
MBI U CIIOcO0BI ee n3MeHeHus1. KonruecTBo TemioTsl u pabota. BHyTpeHHssI sHEprus of-
HOATOMHOI'0 HJ€ajbHOro rasza. Buael Temsonepenayu: TEIIONPOBOAHOCTb, KOHBEKIUS,
M3IIy4eHHe. YJenbHas TeIUIOEMKOCTh BellecTBa. KonnuecTBo TEIUOTHI MpU Terionepe-
nauve. [Tonstue 06 annabaTHOM mporecce.

[IepBbIil 3ak0OH TepMOAMHAMUKH. [IpuMeHeHne nepBoro 3aKoHa TEPMOJMHAMHUKH K M30-
nporeccaM. ['papudeckas uHTepnpeTanus padoTsl ra3a. Bropoii 3akoH TepMOANHAMUKH.

Heoopamumocmov npoueccoé 6 npupooe. Tennosvie mawunst. Ilpunyunot oeiicmeusn
mennoevix mawiur. Ilpeoopazosanun snepeuu ¢ mennogvix mawunax. Koagppuyuenm
nonesnoz2o oeiicmeus mennoeoii mawunsl. I{uxkn Kapno u e2o xoygpgpuyuenm nones-
HO020 Oelicmeus. IKonozuuecKkue npoodaemvl mennoInepzemuku. Texnuueckue ycmpoii-
cmea u npakmuueckoe NPUMEHEHUe: 06U2amenb GHYMPEHHEZ0 C2OPaAHUs, OblMOoeoul
X0J100UIbHUK, KOHOUWUOHED .

JlabGopaTropHble 3aHATHA:
Jlabopamopnas paboma Ned. VI3mepenne yaenbsHON TEII0OEMKOCTH

Tema 3.3
ArperaTtHble COCTOSI-
HUS BelecTBa U Qa-
30BbIE

Conep:xanue yueOHOro MmaTepuajia

[TapoobpazoBanue u kouaeHcanus. Mcnapenne u kuneHne. AOGCONIOTHAS U OTHOCHTEIb-
Hasl BIaXXHOCTh BO31yxa. HacelmeHHbI nap. YaenbHas Teriora mapoodpa3oBaHus. 3a-
BHCHMOCTh TEMIIEPATypPbl KUTICHHUS OT JaBJICHUS.
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TIePEXOIbI

Teepnoe Teno. Kpucrammueckue u amopdHbie Tena. AHU30TPONHS CBOMCTB KpHCTa-
noB. Xunkue kpucraniasl. CoBpeMeHHble MaTepuaisl. [l1aBneHne u KpucTamnzanus.
VYnenbHasa ternora miasneHus. CyOnumanus. YpaBHeHHe TeruioBoro Oananca. Texwnu-
yeckue ycmpoicmea u npaKmuiecKkoe npuUMeHeHue: 2uzpomemp u ncuxpomemp, Ka-
J0opumemp, MexHoN02uU NOIAYUEHUA COBPEMEHHBIX MAMEPUAI06, 6 MOM HUCIe HAHO-
Mamepuanos, U HAHOMEXHOI02UU.

JlaboparopHble 3aHsITHSA:

Jlabopamopuaa paboma NeS OnipenienieHre BIAXHOCTH BO3AYyXa.

N

Camocmoamenvnas paboma odyuarouuxcs

Ilpopabomka Koncnekma 3auamus, nOGMoOpPeHUe RPOILOCHHO20 HA 3AHAMUN Mamepu-
ana, n002omosKa coodouienus no meme: «bopvoa c nanedvro na rcenesnoit dopoze»

Paboma nao unousudyaibHvim nPOEKmMom

Pa3nen 4. DaekTpoauHaMmnka

42 (16/6)

Tema 4.1
DIIeKTpOCTaTHUKA

Conep:xaHue yueOHOro MaTepuaJjia

DJIeKTpu3alus Teil. DJICKTpUYecKui 3apsia. [IBa Buaa snekrpudeckux 3apsaaos. [Ipooa-
HUKH, TUAJIEKTPUKH U MOTYITPOBOJIHUKU. 3aKOH COXPAHEHHS JJIEKTPUUECKOTO 3apsija.
B3anmopeiictBue 3apaoB. 3akoH Kynona. ToueuyHblil 351€KTpUYECKUM 3apsi.

2

Onexrpuueckoe nojie. HanpspkeHHOCTH anekTpuyeckoro nosis. [Ipunnun cynepnosu-
LIUH JIEKTPUYECKUX MoJiei. JINHUM HapsPKEHHOCTH JIEKTPUYECKOT0 TOJIsL.

Pabora cun anextpocrarnueckoro nois. [lorennuan. Paznocts norenuuanos. [Iposos-
HUKH U AUDJIEKTPUKH B DJIEKTPOCTATHYECKOM 1oJie. JIudekTpudeckasi IpOHUIIAEMOCTb.

OnektpoeMKkocTh. KoHaeHcaTop. DIEKTPOEMKOCTh TUIOCKOTO KOHJEHCATOpa. DHEPrus
3apsHKEHHOT0 KOHJeHcaTtopa. M3mepeHue 31MeKTpoeMKOCTH KOoHAeHcaTtopa. M3mepenue
ANEKTPOEMKOCTH KOHJAEHcaTopa. TeXHWYecKHe YCTpOICTBA M MPaKTHYECKOe MpUMEHe-
HUE: DIIEKTPOCKOII, SJIEKTPOMETP, AIEKTPOCTaTHYEeCKas 3allnTa, 3a3€MIICHHE DIIEKTPO-
puOOpPOB, KOHIEHCATOP, KOMMMPOBAIbHBIN amnmapar, CTpYHHBIH TPUHTEP

Tema 4.2
ITocTosAHHBIN DJIEK-
TpU4ecKkuid TOK. Tokun
B Pa3JIMYHBIX Cpelax

Conep:xanue yueOHOro MmarepuaJjia

Inekmpuueckuii mok. Ycnosusa cywyecmeosanusn ineKmpuieckozo moka. Ucmounuxu
moka. Cuna moka. Ilocmoannwiiit mox. Hanpaxcenue. 3akon Oma 0na yuacmka yenu.
Anekmpuueckoe conpomuenenue. YoenabHoe conpomueienue eeujecmaa.

Ilocnedosamenvnoe, napanienvnoe, cMeulannoe coeOunHenue npoeooHuKkos. Pavoma
Inekmpuyeckozo moka. 3axkon /Icoyna-Jlenya. Mowgnocms 21eKmpuuecko2o moka.
Inekmpoosuxcywas cuna u 6HympeHHee CONpOMuU6eIeHUe UCHOYHUKA MOKA. 3aKOH
Oma 0na noanou (3amknymoi) snekmpuueckoil yenu. Kopomkoe 3amvikanue.

SHGKTPOHHaSI IIPOBOANMOCTE TBEPABIX MCTAJLIOB. 3aBHCHMOCTD COIIPOTHUBJICHUA MCTAJI-

OK 01

OK 02

OK 03

OK 04

OK 05

OK 07
23.02.06 /IK 1.2.
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JIOB OT TemmnepaTrypbl. CBEpXIMPOBOJUMOCTh. DJNEKTPUUECKUN TOK B Bakyyme. CBoiicTBa
ANEKTPOHHBIX y4KOB. [TomympoBoauuku. CoOCTBEHHAs U MIPUMECHAS MPOBOIAMOCTD T10-
nynpoBoAHUKOB. CBolicTBa p-N-miepexona. [1oaynpoBoaHMKOBBIE MPUOOPKI. DIIEKTpUUe-
CKMI TOK B PacTBOpax M paciuiaBax 3JEKTPOJMUTOB. DIEKTPOJIUTHUECKAs TUCCOLMAIIMS.
DJIEKTPOJIN3. DJIEKTPUUYECKUH TOK B razax. CamMoCTOSTENbHBIH UM HECAMOCTOSITEIbHBIN
pa3psa. Mousaus. [1nazma

JlaboparopHbie padoThI

Jlabopamopnas paboma Ne6 H3yuenue cmeutannozo coeOUHeHus pe3ucmopos.

Jlabopamopnaa paboma Nel Hzmepenue rnekmpooeuixicyuwieii cuivl UCMOYHUKA MOKA
U €20 6HYympPEeHHe20 CORPOMUBI1eHUA

Jlabopamopnasa paboma Ne8 OnpeneneHue TePMUIECKOro KOIPPHUIIEHTA COMPOTHUBIIE-
HUSI MEJTH.

3a4der ¢ OLEHKOM

N

Camocmoamenvnas paboma odyyarouuxcs

Ilpopabomka KoHCheKma 3aHAmMUA, NO6MOPEHUE NPOUOEHHO20 HA 3AHAMUU Mame-
puana, n0020moeKa cooouienusn no meme: «HMcnonvzoeanue 31eKmpouHcmpymenmog
6 Menji0603HOM U 6A20HHOM X03aiicmeen, « Texnuueckue ycmpoiicmea u npakmuue-
CKOe npumeHeHue: amnepmemp, 60abmmemp, peocmam, UCHOYHUKU MOKd, I/1eK-
mponazpeeamenvHvle nPUOGOPLL, ITEKMPOOceemumenbHovle npudOpsvl, mepmomemp
COnPOMuUGIEeHUsA, 6AKYYMHBLIL OUO00, MEPMUCMOPDL U (POomMOope3ucmopsvl, NOAYNRPO600-
HUKOBbLIL 0U00, 2anb6anHuKay, «IIpumenenue paznuunvix aKKyMyaamopos na jcenes-
HOOOPOICHOM MPaHCnRopmey.

Paboma nao unousudyaibHvim npoeKmom

Tema 4.3
MaruutHoe noie.
DNeKTpOMarHuTHas

HHAYKIOUA.

Conep:xanue yueOHOro MmaTepuajia

TlocTostHHBIE MaruuThl. B3anMogeiicTBie MOCTOIHHBIX MAarHUTOB. MarautHoe noJe. Bek-
TOP MarHUTHOM MHAYKIMU. [[puHIMN Cynepno3uMM MarHUTHBIX nosie. JImHuu MaruuT-
HOW MHAYKIMU. KapTrHa TMHWIT MAarHUTHON WHIYKIIMK TOJISI TOCTOSIHHBIX MarHUTOB.

MarauTHoe moJje MMPpOBOJHUKA C TOKOM. KapTI/IHa JIMHUN WHAYKIOUHU MAarduTHOI'O ITOJIA
JJIMHHOT'O IMPAMOIr0 MPOBOAHHUKA WU 3aMKHYTOT'O KOJIBIIEBOI'O IIPOBOJAHHKA, KaTYHIKHU C TO-
koM. OTbIT 3pCTC,Z[a. B3aHMOI[CI>'ICTBI/IC IMPOBOJHUKOB C TOKOM.

Cuiia Amnepa, ee Monynp U HampasiaeHue. Cuna JlopeHna, ee MOIyJIb U HalpaBIICHHE.
JIBI>KeHHe 3apsyKeHHOM 4acTHIIBI B OAHOPOJAHOM MarHUTHOM noje. PaGora cuibl JlopeH-
1a.

SIBneHMEe PNEKTPOMArHUTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOM MHIYKIMH. OJIEK-
TPOJBIKYIIAs CHJla MHAYKIMU. 3aKOH 3JeKTpoMarHuTHoil muaykuuu Dapanes. Buxpe-
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BOE€ DJICKTPUYECKOE TOJIe. DICKTPOJABIDKYIAS CHJIa WHIYKIIMA B TPOBOJHHKE, JIBUKY-
1IEMCs TOCTYIATENIbHO B OIHOPOTHOM MarHuTHOM noJie. [Ipasuno Jlenna.

NHayKTUBHOCTB. SIBIIEHME CAMOUMHAYKUUHU. OJEKTPOABMXKYIIAs CHJIa CaMOUHIYKIUH.
DHeprus MarHUTHOT'O MOJIs1 KATYHUIKU C TOKOM. DJIEKTPOMAarHuTHOE 110JIe

Texnuueckue ycmpoiicmea u npaKmuyecKkoe nNpuUMeHeHue: NOCHOAHHbIE MAZHUNIbL,
INEKMPOMAZHUMDBL, IJIEKMPOOGU2AMEb, YCKOPUMENU ITEMEHMAPHBIX YACMUY, UH-
OYKYUOHHAA neyb.

Pewienue 3a0au ¢ npogpeccuonanbHoll HANPABIEHHOCHBIO

JlaboparopHbie padoThI

Jlabopamopuas paboma Ne9 ViccnenoBanue NeiCTBUS TOCTOSHHOTO MarHUTa HAa PaAMKY C
TOKOM.

Jlabopamopnas padoma NelQ H3yuenue asnenus IneKmpoMacHuUmMHOU  UHOYKUUU.
H3yuenue pabomut mpancghopmamopa

Camocmoamenvnas paboma odyuarouwuxcs

Pabdoma nad unoueudyaibHvim npoeKmom

Pasznen 5. Koseoanus

U BOJIHbI

40 (6/-)

Tema 5.1 Mexanunue-
CKHE U dJIEKTpOoMar-
HUTHBIE KOJIEOaHUS

Conep:xanue yueOHOro MmaTepuaJia

Koneb6arenbnas cuctema. CBOOOIHBIE MEXaHUYECKUE KoeOanus. ['apmoHnueckue Kose-
6anus. [lepuon, yactora, aMIuTya u aza KonedaHui.

2

[IpyxuHHBIA MassTHUK. MaTeMaTH4eCKUil MasSTHUK. Y paBHEHHE rapMOHUYECKUX Kojeba-
Huil. [IpeBpaiieHne sHepruy Npu rapMOHMYECKUX KOJICOAHHUSX.

Konebarenbublit KOHTYp. CBOOOIHBIE AIEKTPOMArHUTHbIE KOJe0aHus B UA€aIbHOM KoJe-
0aTeIbHOM KOHTYpe. AHAJIOTHs MEX/ly MEXaHUYECKUMHU U 3JI€KTPOMarHUTHBIMU KoJie0a-
HusMu. @opmyna ToMcoHa. 3aKOH COXpAaHEHHUs SHEPTHH B UJI€ATbHOM K0JIe0aTeIbHOM
KoHTYype. [IpencTaBienue o 3aTyxarmx KoyiebaHusx. BeIHy X 1eHHbIe MEXaHUYEeCKHe
kosiebanus. PesoHanc.

BoIHyX1€HHBIE 371€KTpOMarHuTHeIe Kosebanus. [lepemenHblit Tok. CUHYCOUAATBHBIN
IIEPEMEHHBIN TOK. MOIHOCTh MEPEMEHHOT0 TOKA. AMIUIUTYIHOE U ACHCTBYIOLIEE 3HAYE-
HUE CUJIbI TOKA U HAIIPSDKCHUS.

Tpanrcdopmarop. [IponsBocTBO, epenada U NOTPEOICHUE dTEKTPUIECKON IHEPTUH.
DKOJIOTMYECKUE PUCKHU TIPU MPOU3BOJICTBE IIEKTPUUECKOI sHeprun. KynbTypa ucnosnb3o-
BaHUJ DJICKTPOOHEPIUU B HOBCCHHGBHOﬁ KNU3HU

Pewenue 3a0au c npogpeccuonanvHoil HanPagIeHHOCHbIO

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 3aBUCUMOCTH TEPUOAA MAJIBIX KOJIeOaHMIA
r'py3a Ha HUTU OT OJIMHBI HUTHU U MACCBI I'py3a.

Jlabopamopnaa paboma Nel?2. ViccnenoBanue MepeMEHHOTO TOKA B IIEMH U3 MOCIEA0Ba-
TEJIbHO COCIMHEHHBIX KOHJICHCATOPA, KATYIIKH U PE3UCTOpa

Camocmoamenvnas paboma odyuarouuxcs

Paboma nao unouseudyaivbHvim npoeKmom

Ilpopabomka Koncnekma 3anamus, ROGMOPeHUe NPOUOEHHO20 HA 3AHAMUU MaAmepu-
ana, noozomogxka coodowenun no meme: «Ilpumenenue paznuunvix ¢udoe mpancgop-
Mamopoe Ha nooguixcnom cocmagey, «Texnuueckue ycmpoiicmea u npaKmuueckoe
npumenenue: 31eKmpuiecKuil 360H0K, 2eHepamop NepemMeHHO20 MOKd, JTUHUU IJIeK-
mponepeoauy.

Tema 5.2 Mexannue-
CKHE M dJIeKTpoMar-
HUTHBICBOJIHBI

Conep:xaHue yueOHOro MaTepuaJjia

MexaHuueckue BOJIHBI, ycloBUs pacnpocTpanenus. [lepuoa. CkopocTs pacnpocTpaHeHUs
U anuHa BonHbL. [lomepeunslie u npo1onbHble BOJIHBL. MHTEephepeHuus u audpakius Me-
XaHUYECKUX BOJIH.

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

N

Texnuueckue ycmpoiicmea u npaKmuiecKkoe npuMeHenue: My3blKaaibHvle UHCmpY-
MEeHmbl, YIbMPA36yK06aAs OUAZHOCHIUKA 8 MEXHUKe U MeOuyune, paoap, paouonpuém-
HUK, menesu3op, anmenna, menegon, CB4-neus

DNEeKTpOMarHUTHbIE BOJHBI. Y CJIOBUS U3JIYYEHHS SJIEKTPOMAarHUTHBIX BOJIH. B3anmuas
opuenranus BekTopoB E, B, v B anekTpoMaruuTHoi BosiHe. CBOMCTBA JIEKTPOMArHUT-
HBIX BOJIH: OTPaXeHHE, IpeJoMIIeHHE, TToNsgpu3anus, udpakuus, narepdepenius. Cxo-
POCTB 3IEKTPOMArHUTHBIX BOJH. [IIkana 35ieKTpoMarHuTHeIX BOJIH. [IpuMeHenue aiex-
TPOMAarHUTHBIX BOJH B TeXHHUKE U ObITY. [IpUHIIUMIBI paguocBs3u u TeneBuaeHus. Paauo-
JIOKAIMsl. DJIEKTPOMAarHUTHOE 3arpsi3HEHHE OKPYXKAIOLIe cpeibl

Tema 5.3
Onruka

Conep:xanue yueOHOro MmaTepuajia

I'eomerpuueckas ontuka. IIpsmonnHeiHOe paclpocTpaHEHHE CBETa B OJJHOPOJIHOM cpe-
ne. JIyu cBera. Todyeunslil ncTouHUK cBeTa. OTpaskeHUE CBETAa. 3aKOHBI OTPAYKEHUS CBETA.
[TocTpoenne n3obpaxkeHuit B mockoM 3epkaie. [Ipenomienue cBeta. 3aKOHbI pesomiie-
HUS cBeTa. AOCONIOTHBIN TMOKa3aTenb npenomiieHus. [lomHoe BHyTpeHHEE OTpaKeHHE.
IIpenenbHbIi Yol NOJHOTO BHYTPEHHETO OTPAKEHHUSL.

Hucnepcus ceera. CnoxxabIl cocTaB O6enoro ceera. [{petr. CoOuparomue u pacceuBaroIIne
nuH3bl. ToHkast auH3a. DOKYCHOE PAcCTOSHUE U ONTHUYECKas cujla TOHKOW JuH3BL [lo-
CTpOCHHE H300pakeHUI B COOMpAMOIIMX W pacCceMBAarOIIMX JHH3aX. PopMmynia TOHKOU
JTUH3bI. YBeNW4YeHne, naBaeMoe JUH30U. [Ipenensl mMpuMEeHNMOCTH T€OMETPUYECKOM OTI-
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THUKH.

BonnoBast ontuka. Mutepdepenuus csera. KorepeHTHbIE HCTOYHUKH. Y CIOBHUS HaOIIO- 2
JCHUST MAKCUMYMOB 1 MHHUMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT ABYX CHH(A3HBIX
KOT€PEHTHBIX HCTOYHUKOB. Judpakius cBeta. JudpakuuoHHas pemierka. YcCIOBHE
HAOJIOZICHUS TJIABHBIX MaKCUMYMOB IIPH TaJCHUU MOHOXPOMAaTHYECKOrO CBETa Ha JH-
¢bpakunonnyro pemetky. [lonspusanus ceera
IIpakTuyeckoe 3anaTue Ne2 [locrpoeHne n300pakeHNi B TOHKHUX JIMH3aX. 2
Pewienue 3a0au ¢ npogpeccuonanbHoll HANPABIEHHOCHBIO 2
JlaboparopHblie padoThI
Jlabopamopnas paboma Nel3 Onpenenenre noka3aTels MPEITOMIICHUS CTEKIIa 2
Jlabopamopnasa paboma Neld ViccnenoBanue CBOMCTB M300payKEHUI B IMH3AX. 2
Jlabopamopnasa paboma Nel5 Habmonenue aucnepcun cBeta. Habmonenue nuneiyaTo- 2
'O CIIEKTpa.
Camocmoamenvnas paboma odyyarouuxcs 6
Paboma nao unouseudyaibHvim npoeKmom
Pa3nen 6. OCHOBBI CIEIHATBbHOI TEOPHH OTHOCHTEJIHLHOCTH 4 (-1-) OK 01
Tema 6.1 Coaeprxanue y4eOHOro MmarepuaJia OK 02
OcHOBBI crielab- = ” OK 04
. I'paHuIIbl TPUMEHUMOCTH KJIACCUYECKOW MexaHWKH. [locTynarel crenuanbHON Teopuu
HOH TEOPHH OTHOCH- _ 2 OK 05
TeNBHOCTH OTHOCHUTEJIbHOCTH: HHBAPUAHTHOCTh MOJYJIsl CKOPOCTH CBETa B BaKyyMe, IPUHLIUI OTHO- OK 07
CUTENBHOCTH DiHIITEHHA. OTHOCUTENFHOCTh OJJHOBPEMEHHOCTH. 3aMe/JIeHUE BPEMEHH U
COKpallleH!e JUINHBIL.
DHEprusi 1 UMITYJIbC PEIATUBUCTCKON YacTHIBI. CBsI3b MAacChl C SHEPTHEH U MMITYJIHCOM 5
PENATUBUCTCKOM YacTUIbl. DHEPrus MOKOs
Camocmosamenshnas paboma odyuaromuxcs. 4
Paboma nao unoueudyaibHvlmM nPoeKmoM.
Pa3nen 7. KBanTtoBas ¢pusnka 16 (2/-) OK 01
OK 02
Tema 7.1 Coaeprxkanue y4eOHOIro MmaTepuaJia OK 04
DJeMeHTHI KBaHTO- ®otonbr. Dopmyrna [Inanka cBs3M SHEPTHH POTOHA C €r0 YACTOTON. DHEPTHS M UMITYIIBC 2 OK 05
BOI ONTUKU ¢dorona. JlaBnenue ceera. Onbithl [1.H. Jlebenea. Xummuueckoe 1elCTBUE CBETA. OK 07
Otkpertue u uccnenosanune Gorodrpdexra. Onbrter A.I'. CroneroBa. 3akoHbl hoTodPdek- 2

Ta. YpaBHenue OunmreliHa misa Gorodddexra. "KpacHas rpanuma" dororddexra. Tex-
HUYECKUE YCTPOMCTBA W TMPAKTHYECKOE MpHUMEHEHHUe: (OTOIIEMEHT, (OTOAATIUK, COJI-
HeYHas 0aTapesi, CBETOUO]T
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Tema 7.2
Crpoenue aToma

Conep:xanue y4eOHOT0 MaTepuaJia

Mopenb atoma Tomcona. OnwiTel Pezepdopna o paccessHuro -yactuil. [Inanerapras Mo-
nens atoMma. [loctynarer bopa. M3nyuenue u nornomeHne GoTOHOB IpH MEPEeXoe aToma
C OJTHOTO YPOBHS YHEPTHH Ha APYTOM.

Bunel criekrpoB. CrekTp ypoBHEH 3HEPrMM aToma BoAopoja. BoiHoBbIE cBoiicTBa ua-
ctull. Bonubl e bpoitnsa. KopryckynsapHo-BoaHOBOM nyanu3M. CIIOHTAaHHOE W BBIHYX-
JeHHOE M3ny4yeHue. Jludpakuus 3JeKTPOHOB B KpUCTAJUIaX. Y CTPOWCTBO U MPHUHIMUI pa-
60Thl J1azepa. TexHuyeckue ycTpoWcTBa M MPAKTUYECKOE MPUMEHEHUE: CHEKTPalIbHBIH
aHaJIn3 (COEKTPOCKOIN), JIa3ep, KBAHTOBBII KOMIIBIOTED

Tema 7.3
ATOMHOE SApO

Conep:kaHue y4eOHOT0 MaTepuaJia

DKCIEPUMEHTHI, T0KA3bIBAIOIINE CI0XHOCTh CTpoeHus siapa. OTKPBITHE paJuOaKTUBHO-
ctu. OnbiTel Pezepdopaa mo onpeneneHuio coctaBa paguoakTUBHOTO u3nyueHus. CBou-
cTBa anb(da-, OeTa-, raMmma-u3IydeHus. BivsHUe palMOaKTUBHOCTH HA JKUBBIC OPTaHH3-
MBI.

OTtkpbiTHE IpOTOHA U HeWTpoHa. HykinoHnHas Mozaens aapa I'eiizenOepra-lBanenko. 3a-
psaa sapa. MaccoBoe uncio siapa. M3oronsl. Anbda-pacnan. I1eKTPOHHBIA U TO3UTPOH-
HBI OeTa-pacnan. 'amMMa-u3nydenue. 3aK0H paJHoaKTHBHOTO Paclaja.

OHeprus CBsA3M HYKJIOHOB B sijipe. fnepHble cuiibl. JlegekT macchl siipa. SnepHble peak-
nuu. [lenenue u cuntes saep. Snepusiii peakrop. Tepmosiaepuslii cuntes. [Ipodnemsl u
MEPCIIEKTUBBl SIIEPHONM SHEPreTUKU. ODKOJOTUYECKHE AacleKThl SIEPHONH SHEPreTHKU.
DOnemeHTapHble YacTUIbl. OTKPHITHE MO3UTPOHA. MeTobpl HAOIIOACHHS U PErUCTPaIiU
aJeMEeHTapHbIX dYacTuil. DyHIaMEeHTaIbHBbIE B3aUMOACHCTBUA. EAMHCTBO ¢usnueckoit
KapTHUHBI MUpa

HccnenoBanue TpekoB 4acTull (10 TOTOBBIM GoTorpadusim).

Texnuueckue ycmpoiicmea u npaKmuuecKkoe npumeHenue: gomoiznemenm, gomo-
oamuuk, conneunas damapes, c6emoouod, CneKmpockon, nazep, K6aHmMoGblii KOMNb-
romep, 0o3umemp, kamepa Bunvcona, adepuviit peakmop, amomnasn oomoa.

Camocmoamenvnasa paboma 00y4arOuuxcsi.

Paboma nao unoueudyaivbHwvlm npoeKmom.

Pa3nes 8. DieMeHTBI ACTPOHOMHUHM M aCTPOPU3UKH

8 (-/)

Tema 8.1 DneMeHTEI
aCTPOHOMUH U aCT-
podusuku

Copep:kanue y4eOHOT0 MaTepuaJia

Oranbl pa3BUTUS acTpoHOMUU. [IpuKkiagHOe M MHUPOBO33PEHUYECKOE 3HAUEHUE ACTPOHO-
mun. Bug 3Be3nnoro HeGa. Co3Besnus, sipkue 3Be3/Ibl, JIAHEThl, UX BUJUMOE JBHKEHHE.
Conneunas cucrema. Ilnmanersr 3emHoi rpynmsl. [Imanersi-rurantel. Maneie tena Coun-
HEYHOU CUCTEMBI.

OK 01
OK 02
OK 03
OK 05
OK 07

25




Comnne, dotochepa u armochepa. Comneynasi akTuBHOCTh. Mcrounuk sHeprun CosHIa
U 3Be3[. 3Be3/bl, UX OCHOBHbBIE XapaKTEPUCTUKH. Jlmarpamma '"CIEeKTpajbHBIA KJilacc -
CBETUMOCTD'". 3Be3bI ITIaBHOM MOCIIEA0BATEIbHOCTH. 3aBUCUMOCTD ''Macca - CBETUMOCTB"
JUTs1 3B€3J] TJIaBHOM MOCIIEIOBATEIbHOCTU. BHYTpEeHHEe CTpOeHUE 3BE3/I.

CoBpeMeHHbIE IPEACTABICHHS O MPOUCXOKACHUU U 3BotonMu CoJHIA U 3BE3]1. DTalbl
XKU3HU 3Be31. Mueunsiii IlyTh - Hama [Manaktuka. CrnupanbHas cTpykTypa [ amakTukwy,
pacnpeneneHue 38e31, ra3za u nein. [lonoxxenue u nukenne Connua B ['anaktuke. Tu-
el TanakTuk. [lnockas u cepuueckas nmoacucremsl ["anakTuku PaguoranakTiku U KBa-
3apbl. UepHble ObIpbl B si/ipax rajnakTuk. Beenennas. Pacmmpenue Beenennoit. 3akon Xa-
00ma. Paz0Oeranne ranaktuk. Teopuss bonbmoro B3peiBa. PenukroBoe msnydenue. Mac-
mraOHast CTpykTypa Beenennoil. Meraranaktuka. Hepenennsie npo0iemMbl acTpOHOMUU

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 c03Be31si CEeBEpHOIo MOIymapus 1 sipkue 3B€3/1bl

Camocmoamenvnas paboma odyuaromuxcs.

Pabooma nao unoueudyaivbHvlmM RPoOEKmoM.

HpOMemyTquaﬂ arrecranms: 3K3aMCH

Mo kaxcOoli meme onuceisaemcs cooepxcaHue y4yebHo20 mamepuana (8 OUOAKMuUYeCcKux eOUHUYAx), HaUMeHOB8aHUSA Heobxo0uMbIX 1060PaAMOPHbIX,

NPakmu4eckux U UHbix 3aHAmMul. Ob6vem Yyacos onpedesnsemcs rno Kax ool nosuyuu cmoabuya 3.

*MpogheccuoHanbHO-0pUEHMUPOBAHHOE COOepHaHUe pacnpedeneHo no pazdeaam (memam)
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3. YCJIOBUSA PEAJIN3ALIMU TPOT'PAMMBI JUCHUIIJIMHBI

3.1. TpeOoBaHUsI K MUHUMAJIBHOMY MAaTepPUAILHO-TEXHUYECKOMY olecmeye-
HUIO

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

obecrniedyeHn0 yueOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3MKK HA ypOBHE
CpeaHero o01ero oopa3oBaHus J0KEH U3y4aThCsl B yCIOBUSAX KaOWHETa (DU3UKU
WIA B YCIIOBHUSIX MHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO
nukia. B kabuaete GU3NKK MPUCYTCTBYET HEOOX0oAMMOe TabopaTtopHoe 000pyI0-
BaHUE JJIs BBITIOJHEHUS YKa3aHHBIX B MTPOrpaMMe M0 GU3HUKE MPAKTUISCKUX padoT
U JEMOHCTpalMOHHOE O00OpynoBaHue. J[eMOHCTpalmoHHOEe 00opyaoBaHue Qop-
MHUPYETCSI B COOTBETCTBHH C MIPUHIIUTIOM MUHUMAIBLHON JOCTATOYHOCTH U o0ecte-
YHBACT IMOCTAHOBKY NIEPEUYMCIICHHBIX B TIpOrpamMMe 1Mo (U3HUKE KIIFOUEBBIX JEMOH-
CTpaIyid JUIsl UCCIICAOBAHMS M3YYaeMbIX SBJICHUN W TPOIECCOB, YMITUPUICCKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKHX NMpuMeHeHuid. JlabopatopHoe 0060-
pyIIOBaHUE JIJIs JTAOOPATOPHBIX M MPAKTUYSCKUX padboT (hOpMHUPYETCS B BUJIE TEMa-
TUYECKAX KOMIUICKTOB U O0ECIICUMBACTCS B PacuéTe OJHOTO KOMIUIEKTa Ha JIBYX
oOy4arornuxcs. Temarnueckue KOMIUIEKTHI J1a00paTOpHOTr0 000PYIOBAHUS JTOJIK-
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 KonmuecTBy oOydaronuxcsi- 16 komIu,
VuyeOnasg qocka— 1 mr.;

IInakaTHuma— 2 1mr.;

Oducnas 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 mrT.;

CreHabl:

«Texnuka 0€30MacHOCTH IPU MPOBEAEHUU JIa0OPATOPHBIX padOT;
«MHpopManius 7151 CTYIEHTaY;
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«IlIxana 3MeKTpOMarHuTHHIX KOJIeOaHUID»;
«ITopTpeThl yueHBIX»;

«Y cnoBHBIE 0003HAYCHUSY;

«JlecsITHUHBIE MPUCTABKNY,;
«DNEKTPOMAarHUTHBIE BOJIHBIY;

«I1Ikana MarHUTHBIX TIOJIEN»;
«Duznueckue CONSt»;

«KommutekT Tabmuir mo Gusnke»;

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

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 JIeKTponuTaHus)- 1 mrt.;
Hab6op rpy30B noaBecHoii- 2 mr.;

Hab6op rupb- 7 wr.;

DJleKTpoMarHuT- 1 mr.;

[Tpubop At u3ydyeHus ra30BbIX 3aKOHOB- 1 IIT.;
JleMOHCTpallMOHHbIEC TIJIaKaThI;

3.2. UudopmanmnonHoe odecnevyeHne o0yueHmst

Ilepeyens pexkomMeHayeMbIX yuyeOHbIX M3aaHuil, UHTEepHeET-pecypcoB, A0M0JI-
HHUTEJILHOM JIUTEPATYPHI

OcHOBHAaS JJuTEpPaATYPA:

1.®u3uka. ba3oBblil ypoBeHb: yUeOHUK AJIsi 00pa30BaTEeNbHBIX OpraHU3alui, pea-
JIU3YIOMUX 00pa3oBaTesIbHbIE IPOrpaMMBbl CPEIHET0 MPOo(dheCcCHOHATBFHOTO 00pa3o-
Banus / H. C. [lypermesa, H. E. BaxkeeBckas, J[. A. Ucaes, B. M. Hapyrun. — 2-¢
u3., crep. - Mocksa: [Ipocsemenue, 2025. - 517 c. — (Yue6nuk CIIO). - ISBN
978-5-09-124948-4. - Texcr: AIIEKTPOHHBIN. - URL:
https://znanium.ru/catalog/product/2202345 (marta obpamienus: 15.09.2025). — Pe-
UM JIOCTYTIA: TIO TIOIITUCKE.

2.®uzuka. 11-i knacc. bazoselil u yrnyOonéunsiit ypoBuu: yueOnuk / H. C. Ilypsi-
meBa, H. E. Baxxeesckas, [[. A. Ucaes, B. M. UapyruHn. - 11-e u3a., crepeoTunHoe
- MockBa: UznmarensctBo "llpocBemenue", 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 u3n., crep. - Mockaa :
[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 MOIHCKE.

4 KacesiHoB, B. A. ®usuka. 11 kimacc. YriuyOieHHbIH ypoBeHb: yueOHUK / B. A.
Kacesanos. — 13-e u3g., crep. - Mocksa: [Ipocsemenne, 2025. - 511 ¢. — ISBN 978-
5-09-127062-4. - Tekcr: anexkTponnsiid. - URL:
https://znanium.ru/catalog/product/2220313 (nara o6pamenus: 19.09.2025). — Pe-
UM JIOCTYTIA: TIO TIOJIITUCKE.

JlonoJIHUTe IbHAA:

1. Copouan, H. B. ®usuka [OneKTpOHHBIN pecypc]: METOANY. YKa3aHUSA I BBI-

MOJIHEHUSI CaMOCTOSITEILHON paboThl Juist cTyaeHToB crer. 13.02.07 Dnextpo-
cHaOxenue (rmo otpacisam), 23.02.06 TexHuueckas SKCIUTyaTalus IOJBHKHOTO
COCTaBa keJe3HbIX aopor, 27.02.03 ABTomMaTuKa U TEJIEMEXaHUKA HAa TPAHCIIOPTE
(kene3nogopoxHoM Tpancrnopte), 08.02.10 CTpouTenbCTBO KENE3HBIX 0pPOT,
nyTh u myteBoe xo3saiictBo / aBT. H. B. Copouan, npen. BTXKT — duimana
PT'VIIC. — Boarorpaa: BTXT — dunmuan ®I'bOY BO PI'VIIC, 2021. — 25 ¢. —
Pexxum nocryna: 0P BTXKT — ¢punmana PT'VIIC.
2. Mpomikun, C. C. Mexannka, TepMOJAMHAMUKA U MOJeKyspHas pusnka. Coop-
HUK 33J1a4 : yueOHoe mocodue I cpeaHero npodeccunoHaabHoro 00pa3zoBanus /
C. C. Ilpomkun, B. A. CamoneroB, H. B. Humenckuit. — 2-¢ u3f., ucop. u JIOII.
— Mocksa : UsnarenbctBo FOpaiit, 2022. — 467 ¢. — (IIpodeccrnonanpHoe 00-
paszoBanue). — ISBN 978-5-534-04774-5. — Texcr : anexrponnsiii // ObC IOpaiit
[caitiT]. — URL: https://urait.ru/bcode/472888 (nata obOpamenus: 17.08.2022).
3. bopnosckuit, I'. A. O6mas ¢pusuka B 2 1. Tom 1 : yueGHOe mocobue 1ist By30B /
I'. A. bopnosckuii, 3. B. Bypcuan. — 2-e uza., ucnp. u gomn. — Mocksa : U3na-
TenscTBO IOpaiit, 2022. — 242 c. — (Bricmee obpazoBanue). — ISBN 978-5-
534-05451-4. — Texkct : onexkrponHsii // DBC IOpanit [caiit]. — URL:
https://urait.ru/bcode/473141 (mara oopamenus: 17.08.2022).
4. MeTtoanueckue pPEKOMEHAAIIMU IO BBIMOJHEHUIO CaMOCTOSITEIHLHON pPaOOThI
cTyaeHTOB 1-ro kypca no nucuurminae ®usuka. H.M. Te3zukoBa; BTKT — ¢unuan
OI'bOY BIIO PI'VIIC. — Boarorpan, 2021. — Pexxum nocryna: 0P BTXKT — du-
muana PT'VIIC

Tembl HHAMBUAYAJIBHBIX IPOCKTOB O (pU3UKe:
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1. N3yuyeHue mporeccoB TPEHUS U U3HOCA JIETalIEl MOIBUKHOIO COCTaBa U
pa3paboTka METOJIOB CHMYKEHUS 3TUX MPOIIECCOB.

2. HccnenoBanue BIUsiHUS BUOpALIMU HA COCTOSTHUE Y3JI0B U arperaTos I0-
JIBUSKHOTO COCTaBa.

3. Pa3paboTka METOAMK JIUArHOCTUKU COCTOSIHUS MOABHKHOTO COCTaBa Ha
OCHOBE (PM3NYECKUX MTAPAMETPOB.

4. N3yuenune mporeccoB KOPPO3UHU METAUIMYECKUX JeTaneld MOABHKHOTO
cocTaBa 1 pa3zpaboTKa METO/I0B OOPHOBI C HEM.

S. HccnenoBanue BIMAHMS KadyecTBa BO3AyXa Ha padOTy JBUTATENEH IO-
JIBUKHOTO COCTaBa.

6. Pa3paboTka MeToAMK TOBBIMIEHUS dS((GEKTUBHOCTH 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 BUOpaly Ha KOM(OPT MacCCaXUPOB U
pa3paboTka METOJIOB CHIXKEHUS 3TUX (haKTOPOB.

9. Pa3paboTka MeTOAMK MOBBIICHUsT O€30ITACHOCTU JIBUKEHUS TTOJIBUYKHO-
IO COCTaBa Ha OCHOBE (PU3UYECKUX MTapaMeTPOB.

10.  OnTHKO-371eKTpOHHAsI cUCTeMa OOHAPY>KEHHs JIFOAEH U KUBOTHBIX B TOH-
HEJISIX METPOIIOIUTEHA.

11.  HnadpakpacHas onTHYecKasi CHCTEMa ONPEICIICHUS TEMITEPATyPhl PETbCOB.

12.  Onruueckuil JaTYMK U3MEPEHHUS YPOBHS JKUIKOCTH B OaKe TEII0BO3a.

13.  VYrapTpa3zByKkoBasi ONTUYECKAS CHCTEMA OUMCTKU JIOKOMOTHBHBIX CTEKOJL.

14.  MarsnutoonTiuyeckasi CucTeMa KOHTPOJIsi OMeHHUsT KOJIECHBIX Map BarOHOB.

15.  JlazepHblil ONTUYECKUI CKaHEP U1 U3MEPEHHS TEOMETPUM Y3JIOB U JIeTanen
MIOJIBIXKHOTO COCTaBa.

16. Cucrema ONTHYECKOTO pacrio3HaBaHMS 00Pa30B TSI KOHTPOJIS MTPABHIIh-
HOCTHU COOPKH y3JI0B MOABHKHOTO COCTABA.

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

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

19. ABToMaTu3uMpOBaHHAs CHCTEMa YIPABIICHHS OCBEIICHWEM B TOHHEISX
METPOMNOJIUTEHA.

20.  M3yueHuwe MmpoIeccoB a’pOJMHAMUKHA W COTPOTUBIICHUS BO3AyXa IPH
JBIOKCHUU TIOE3/I0B M Pa3pabOTKE METOJIOB CHIDKEHUS adpPOAMHAMHYECKOTO COIPO-
TUBJICHUSI.

21. Cucrema 3JeKTPUYECKOTO MOI0rpeBa pabounx MECT

22.  Ilpunuun paboTbl KOHAUIIMOHEPA B BarOHe

23. Cucrema 3JIeKTPUUYECKOro OJ0rpeBa BOAbI B MACCAKUPCKOM BaroHe

24.  Cucrema 3JeKTPUYECKON CUTHAIIM3AIUHU U CBS3H B IOKOMOTHBHBIX JIETIO.

25. Pab6ota cucremsl [ JIOHACC B kaOuHe MalIMHUCTA

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCHUIIJIN-
HbI
KoHTposib u onleHKa pacKkpbIBalOTCS Ye€pe3 YCBOCHHbIE 3HAHUS U MPUOO-
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peTeHHbIe 00yUYaloIUMKCS YMEHHUS, HalpaBlieHHbIE Ha (POPMHUPOBAHUE OOIIUX U
npodeccHoHabHBIX KOMIIETeHITNH. KoMIeTeHITI JOIKHBI OBITh COOTHECEHBI C

MMpCaAMCTHBIMHA PC3YyJIbTaTaMMU.

Kon n nHaumeHnoBanme
(hopMupyemMbIX KOMIIETEHIIM

Pasznen/Tema

TH oeHOYHBIX
MeponpUsSTHIA

OK 01. Beibupats criocoOsI periie-
HUS 337129 TPOPEeCCHOHATBHOM Jie-
SITEIIBHOCTH PUMEHHUTEIIHHO
K Pa3JIMYHBIM KOHTEKCTaM

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

Pasgen 4. Temer 4.1.,4.2., 4.3

Pasnen 5. Temsr 5.1., 5.2., 5.3.

Paznen 6. Tema 6.1

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

o/c*

OK 02. HUcnonbs3oBaTb COBpPEMEH-
HbIE CPEJICTBA NIOMCKA, aHATH3a

1 MHTEpIpeTali UHPOpMaILIUU

1 MHDOpPMAIIMOHHBIC TEXHOJIOTHU
IUTsT BBITIONTHEHHS 3a/a4d mpodec-
CHUOHAJILHOW e TeIbHOCTH

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. Temsr 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. IInanuposars,
M pealn30BBIBATH COOCTBEHHOE
npodeccuoHanbHOE U JTUYHOCTHOE
pasBUTHE, NPEANPUHUMATEIBCKYIO
NESATENBHOCTD

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

Pasnen 1. Tema 1.1

Paspmen 3. Temser 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 B3aMMOIEH-
CTBOBATH u paboTaTh|
B KOJUIEKTHBE U KOMaH 1€

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

Pasnen 4. Temrr 4.1.,4.2., 4.3

Pasnen 5. Temsr 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 YyCTHYIO
M THUCHMEHHYIO KOMMYHHKAITUIO
Ha TOCYJapCTBEHHOM si3bike Poc-
cuiicko d@enepanMud C y4E€TOM
0COOEHHOCTEH COLIMAJIBHOTO

U KYJIbTYpPHOT'O KOHTEKCTa

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

Pasgen 5. Temsr 5.1.,5.2., 5.3.

Pasznen 6. Tema 6.1

YCTHBIH OIIpOC;

(b poHTaNIBHBIHOIIPOC;
HaOJIFOIcHUE

3a BBIMOJHEHUEM J1abo-
paTOpHBIX padoT;
MPaKTUYECKHEe  pabOoThI
(pemieHne KaueCTBEHHBIX
Y pacueTHbIX 3a/1a4);
TECTUPOBAHUE;

peleHne Kerc-3a1ay;
BBINIOJIHEHWE  3aJaHUHN
MIPOMEKYTOYHOM  aTTe-
CTaluu

4
HpO(i)eCCI/IOHaJ'H)HO OPUCHTUPOBAHHOC COACPIKAHUC (CO[[ep)KaHI/IC MPUKIAAHOTO MO[[yJISI).
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Pazgen 7. Temwr 7.1, 7.2, 7.3
Paznen 8 Tema 8.1
ITo/c

OK 07. ConelicTBOBaTh COXpaHe-
HUIO OKPYXKarOUIEH Cpelbl, pecyp-
CcOocOepeKeHUI0, TPUMEHATh 3Ha-
HUsST 00 M3MEHEHHHM KJIMMara,

Pasgen 4. Temsr 4.1.,4.2., 4.3

NpUHIUIBL  OepexxnuBoro npowus- Pasmen 7. Tems 7.1, 7.2, 7.3

BOJICTBA, A(P(PEKTUBHO IEHCTBO-
BaTh B YPE3BBIYAWHBIX CUTYaLUSIX

Pazgen 8 Tema 8.1
ITo/c

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

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

23.02.06 /IK 1.2. IIpousso-
TUTHh TEXHUYECKOE 00CITYKH-
BaHHE U PEMOHT ITOJABH)KHOI'O
COCTaBa YKEJIE3HBIX JOPOT B
COOTBETCTBHH C TPeOOBaHUS-
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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