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[Iporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero obiero odpa-
30BaHUsl, MPEABIBISAEMBIX K CTPYKTYpE, COJIEPKAHUIO M pPe3ysibTaTaM OCBOEHUS
yueOHoM auctumuinabl «dusmnka», 1 B cooTBeTcTBUM ¢ [IprMepHoit pabodeil npo-
rpamMMoi 0011eo0pa3oBaTeIbHON NUCIUIUIMHBI «DU3UKay 111 TPOPECCUOHATBHBIX
oOpazoBatenbHbix opranuzanuii YI'TIC 23.00.00 pazpadorannoit UPITO u yTBep-
XKIeHHON Ha 3acenaHun CoBeTa MO OIIEHKE COJIEpPXKAHUSI U KayecTBa MPUMEPHBIX
pabouyux mporpamMm 00IIe00pa30BaTEIHHOTO U COIUAIBHO - TYMAHUTAPHOTO ITHK-
JIOB cpe/iHero npodeccuoHabHOro oopazoBaHus (mpotoko Ne6/2025 ot «18» an-

penst 2025 roza)

Opranuzanus U pa3padoTyuk: Bonrorpajackuii TEXHUKYM KETE3HOOPOKHOTO TpaHC-

nopta - ¢unuan dpeaepaibHOro TOCyJapCTBEHHOIO 00Pa30BaTEIbHOTO YUPEKIACHUS BbIC-
mero oopa3oBanus «POCTOBCKUI TOCYAapCTBEHHBIM YHUBEPCUTET MyTEH COOOIIEHUS
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1. IACHOPT PABOUYEM TPOT'PAMMBI YYEBHOM JUCHHUAIJINHBI
dusuka

1.1. O6nacTh NpUMEHEeHHUsI MPOTPAMMbI
O6meoOpa3zoBaTenbHas TUCHUIUTMHA «DU3HMKay ABIIETCS 0053aTeIbHON YaCThIO 00-
1e00pa30BaTENBHOrO LIMKJIA 00pa30BaTEIbHON MporpamMmsel B cooTBeTcTBUU ¢ PI'OC
CIIO no cnermansHOCcTH 23.02.01 Opranuzaius nepeBo30K U yIpaBIeHUE Ha TPaHC-
nopte (110 BUJIaM).
[lepuox oOydyeHHs U pactpeaeneHue Mo CEMECTpaM ONPEAETSIOTC yaeOHbIM

wianoM BTXKT - ¢dunuana PI'YIIC.

[Iporpamma MOXKET HCIIONB30BATHCS APYTUMU 00pa30BATEIbHBIMU YUPEKICHUS-
MU, PETH3YIOIIMMHI 00pa30BaTebHYIO0 IPOrPaMMYy CPEIHEro (IMOIHOr0) o0IIero oopa-
30BaHMSI.

1.2. MecTo TMCUMIUIMHBI B CTPYKTYpe OCHOBHOI mpodeccMoHAIbHOH 00pa3oBa-
TeJIbHOH NPOrpaMMbI:
JTUCIUTUIMHA BXOJIUT B 00IIe00pa30BaTEeIbHBIA ITHKII.

1.3. llestu AMCIUNIAHBI :

Copepxanue mnporpaMMmbl  0011€00pa3oBaTeNbHON  TUCHUIIIMHBL  Du3nka
HampaBJIEHO Ha JOCTIKEHUE CICTYIOIINX IIeTei:

e  (opmupoBaHHEe MHTEpECA M CTPEMJICHUS OOYYAIOIMUXCS K HAYyYHOMY H3Y-
YEHUIO IPUPOJIbI, PA3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKHUX CITIOCOOHOCTEH;

®  pa3BUTHC MIPEICTABICHUM 0 HAyYHOM METOojIe MO3HAHUS
1 (OpMHUPOBAHUE UCCIIEIOBATEIHCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBJICHUSIM;

e  (opmMupoBaHME HAYYHOTO MHUPOBO33PEHUSI KAK PE3yJibTaTa M3y4yeHHUs OC-
HOB CTPOEHUS MaTepUH M (PyHIaMEHTAILHBIX 3aKOHOB (DU3HKH;

e  (opmupoBaHue ymMmeHUW OOBSCHATH SBJICHUS C UCIOJIL30BaHUEM (Pu3nUe-
CKMX 3HAaHUW U HAYYHBIX JI0KA3aTElIbCTB;

e  (opmMupoBaHHE TPEACTABICHUNA O poNM (UIMKU IS Pa3BUTHSA JPYTHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHrne HTUX 1enel oOecreunBaeTcsl pelieHueM CIEAYIONIMX 3ajad
B [IPOLIECCE M3YUYEHUS Kypca (PU3HKHU HA YPOBHE CPEIHEr0 0OILIEro 00pa3oBaHUs:

e mpuoOpeTeHue CUCTEMbl 3HaHUNU 00 O0mUX (U3HYECKHX 3aKOHOMEPHO-
CTSIX, 3aKOHAaX, TEOPHUSX, BKIIOYAS MEXAHHKY, MOJEKYJSIpHYIO (DU3UKY, 3JIEKTpOANHA-
MUKY, KBAaHTOBYIO (DM3UKY U JIEMEHTHI acTpO(PH3UKH;

e  (opmupoBanue yMEHUM MPUMEHSTh TEOPETUYECKUE 3HAHUS
JUTSI OOBSICHEHUST (PU3MYECKUX SBICHUM B MPUPOJIC W IS MPUHATHS MPAKTHUSCKUX pe-
IICHUI B IOBCEIHEBHOM KU3HHU,



®  OCBOEHHE CIOCOOOB pEelIeHUs pa3IMYHBIX 3a/a4 C SIBHO 3a/IaHHON (pu3nye-
CKOl MOJeNblo, 3a/1ay, MOAPa3yMEBAIOIINX CaMOCTOSATENbHOE CO3JaHue (HU3MUECKOH
MOJIETTH, COOTBETCTBYIOIIEH YCIOBUSIM 3a]1a4H;

¢ [OHUMaHWC (PU3NYECKUX OCHOB M MPHHIMIIOB JCHCTBUS TEXHUYECCKUX
YCTPOWCTB U TEXHOJIOTMYECKUX MPOIIECCOB, MX BIUSIHUS Ha OKPYXKAIOIIYIO CPENY;

e  OBJAJCHUE METOIaMH CaMOCTOSATEILHOTO TUTAHUPOBAHUS
U TIPOBEJICHUs (DU3UICCKUX DKCIICPUMEHTOB, aHAJIN3a W MHTEPIPETAIIMH WHPOPMAIIHH,
OIIpENETICHUs IOCTOBEPHOCTH MOTyUYEHHOTO PE3YIIbTaTa;

®  CO3/1aHUE YCJIOBHUM I Pa3BUTUS YMEHUH IPOEKTHO-UCCIIEIOBATEIbCKOM,
TBOPYECKOM JAEATEIbHOCTH.

OcoOeHHOCTh,  (pOopMUPOBaHUS COBOKYIMHOCTH 3amad  U3y4deHUs  (pu3uku

JUISL  CUCTeMBbl  CpeOHEro  mnpo(ecCHOHaNbHOTO  O0pa3oBaHUs  3aKJIIOYAETCS
B HEOOXOJMMOCTH pean3aiuu mpodeccrnoHaTbHON HAMPaBICHHOCTH PeUIaeMbIX 3ajad,
y4éra 0COOEHHOCTEH cephl ASITEIHHOCTA OYIYIIHUX CIEIUATUCTOB.

[Iporpamma no gu3uke NpeaocTaBlIeT BO3MOXKHOCTD ISl peasiu3alliu pasiiny-
HBIX METOIMYECKHX TMOAXO0/J0B K OpPTaHU3AIlMU O0y4YeHHs (PU3HMKE TIPU YCIOBUH COXpa-
HEHUs1 0053aTEIbHON YaCTH COJIEP KaHMsI Kypca.

[IpenonaBarens BIpaBe CaMOCTOSATEIHHO BHIOWpATh (HOpMY M3YUCHHS] MaTepua-
Ja: JMEKIUsl, TEMOHCTpAlUs AKCIIEPUMEHTA, MpaKTHUecKas padoTa, MPaKTUKYM IO pe-
IICHWIO 33/1a4 U TIp., a TAKXKE 110 CBOEMY YCMOTPEHUIO MPOBOJMT JIEMOHCTPAIIMOHHBIC U
nabopaTopHbie pabOTHI C y4ETOM HMMEIONIErocs 00O0pymoBaHUs (ONMPEAEIiTh MPOIOI-
KUTEIBHOCTh J1a00OPaTOPHOTO WJIM MPAKTHYECKOT'0 3aHATHS, JOMOJIHATh €ro JPYyruMU
BUJaMU pabOT: M3yUYEeHHE TEOPETHUECKOr0 MaTepualia, pelieHne 3aaad, padora ¢ Tex-
HUYECKHM TEKCTOM, TECTUPOBaHUE U TIP.)

[IpenogaBarens caMOCTOSATEIBLHO OMPEICSISIET MOCIENOBATEILHOCTh U3YUCHUS U
00BEM YacoB, OTBOJMMBIN HA W3y4YEHUE OTJCIBHBIX TEM, BHIOMPAET TEMaTUKY mpodec-
CHOHAJILHO OPHWEHTHPOBAHHOTO COJICP)KAHMS JUCIHUIUIMHBI B 3aBUCUMOCTH OT CITCIIH-
¢uku Oyayuieit npodeccuoHaNbHON ASSITETLHOCTH 00YYaOIUXCS .

1.3.2 Ilaanupyemble pe3yJibTAThl OCBOEHHUsI 001e00pa3oBaTeJbHOM
aucuIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe ®PI'OC COO
Oco0oe 3HaueHne quciuiuinHa uMmeet npu popmuposannu u pazsutun OK u IIK. O6-
e kommerenuuu (nainee — OK) u mpodeccuonanbupie komnereHuu (panee — I1K)
®I'OC CIIO B COOTHECEHHMH C TUYHOCTHBIMM, METANIPEIMETHBIMU U MIPEAMETHBIMU pe-
3yJbTaTaMu oOy4eHus 06a30Boro YpOBHS (mamee — [1P6)
®I'OC COO npexacrasieHsl B TAOIHIIE:



Koxa n HaumeHoBanue Gpopmupy-
€MbBIX KOMIIETCHIINHI

[Inanupyembie pe3ysbTaThl OCBOCHUS TUCIIUIUTUHBI

Oo6muel

JAucunmimHapHbie?

OK 01. Beibupats crioco0sl perire-
HUS 3a]a4 IpodeccuoHaIbHOM es-
TEJILHOCTU MPUMEHUTEIIEHO

K Pa3JIMYHBIM KOHTEKCTAaM

JIM4HOCTHBIE Pe3yabTaThl JOJKHBI OTpaXkaTh B YACTH
TPYAOBOTO BOCITUTAHUS

- TOTOBHOCTh K TPYAY, OCO3HAHUE LIEHHOCTU MacTep-
CTBa, TPYIO0JIIOOUE;

- TOTOBHOCTb K aKTHBHOH [I€SITEILHOCTH TEXHOJIOIH-
YECKOUW M COITMAIIbHON HAIPaBICHHOCTH, CITIOCOOHOCTh
UHUIIMHPOBATh, IJIAHUPOBATH U CAMOCTOSITENILHO BHI-
MOJTHATH TAKYIO JICATEIBHOCTH;

- UHTEpeC K pazIuuHbIM cdepam npodheccHoHaTbHON
JIESITEILHOCTH,

- TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M CaMo-
00pa30BaHUIO Ha MPOTSHKEHUHU BCEH JKU3HU.
MeTtanpeaMeTHbIC Pe3yTbTATHI IOJDKHBI OTPAXKaTh:
OBjajicHHe YHUBEPCAIbHBIMH YYeOHBIMH ITO3HABa-
TENbHBIMU JEHCTBUSIMU:

a) 6a30BBIC JIOTHUECKHUE ICHUCTBUS:

CaMOCTOSITENIEHO (hOPMYIIHPOBATH U AKTyaTH3UPOBATH
po0JieMy, pacCMaTpPHUBaTh €€ BCECTOPOHHE, yCTaHaB-
JUBaTh CYIIECTBEHHBIM MPU3HAK MJIU OCHOBAHUS JJIs
CpaBHEHHUS, Ki1accHUpUKAIMKM W OO0OOIIEHHUs;, orpese-
JSATH TEJH IeATeIbHOCTH, 337]aBaTh TapaMeTphl U KpH-
TEPHH MX JOCTHIKCHUS; BBIABIATH 3aKOHOMEPHOCTH U
MPOTHUBOPEUHSI B PACCMATPUBAEMBIX SIBJICHUSIX;, BHO-
CUTh KOPPEKTUBBI B JCATCIBHOCTh, OLICHUBATH COOT-
BETCTBUE PE3yJIbTATOB IIEJISIM, OIICHHBATH PUCKH IIO-
CIEJICTBUN JNIeITEeIbHOCTH; pa3BUBAaTh KPEAaTHBHOE

I1P6 1. ChopMupoBaHHOCTH MPEACTABIECHUI O POIH
1 MecTe (PU3MKU U aCTPOHOMHH B COBPEMEHHOHN Hay4-
HOW KapTHHE MHpa, 0 cucTeMooOpasyromiei posin u-
3UKM B PAa3BUTHUM €CTECTBEHHBIX HAyK, TEXHUKHU
U COBPEMEHHBIX TEXHOJIOTHM, O BKJIAAE POCCUNCKUX
U 3apyOeXHBIX YUEHbIX-(DU3UKOB B pa3BUTHE HAYKH;
NOHUMaHHE (U3UYECKOW CYIIIHOCTH HaOII0aeMbIX
SBJICHUA MHKpOMMpA, MAaKpOMHUpa U Meramupa; Io-
HUMaHUE pOJIM AaCTPOHOMHUM B IPAKTHUYECKOH Jes-
TEJIBHOCTM  4Y€JIOBEKa M  JaJbHEHIIEeM Hay4dHO-
TEXHUYECKOM pa3BUTHH, poiu ¢buzukn
B (opMupoBanun Kpyrozopa U (HYHKIIMOHAIBHON
IPaMOTHOCTH 4YEJIOBEKa ISl PELIEHMs] NPAaKTUYECKUX
3ajay;

IIP6 2. ChopMupoBaHHOCTH yMEHHH pacro3HaBaTh
(buzmdeckue sBICHHS (MPOIECChI) U OOBACHATh X Ha
OCHOBE M3YyYEHHBIX 3aKOHOB: PaBHOMEpPHOE U pPaBHO-
YCKOPEHHOE MPSIMOJIMHENHOE JBU)KEHUE, CBOOOAHOE
najJieHue TeJl, ABM)KEHHE IO OKPY)KHOCTH, HWHEpLMS,
B3aMMOJICHCTBHE TeJl, KonebaTeabHOe IBUKEHHUE, pe-
30HAaHC, BOJIHOBOE JBIDKCHHE; TU(PQY3us, OpOyHOB-
CKO€ JIBUKEHUE, CTPOCHHE KUIKOCTEH U TBEPABIX Tell,
U3MEHEHHE 00beMa TeJl MPH HarpeBaHuu (oXjakie-
HHUM), TEIUIOBOE pPaBHOBECHE, MCIIApEHUE, KOHJEHCa-
1us, IJIaBJI€HHE, KPUCTAJUIM3AlUsl, KHUIIEHUE, BIIaX-
HOCTb BO3/1yXa, CBSI3b CpPEIHEH KHMHETHYECKOM JHEp-

1 O6urre pe3yabTaTsl CPOPMYIUPOBAHBI B COOTBETCTBHH C JIMYHOCTHBIMU M MeTanpeaMeTHIMU pesyiabraraMu GI'OC COO, B popMUpOBaHMM KOTOPBIX y4acTBYET 0011e00pa3oBaTenbHas

JIACIUILIAHA.

2 JluctmrHapHEIE Pe3yIbTaThl CPOPMYITHPOBAHBI M IPOHYMEPOBAHEI B COOTBETCTBUH C TPEOOBAaHMAMH K IIPEAMETHBIM pe3yabpTraTtaM 6azosoro yposHs ([IP6) ®T'OC COO (ITpukaz Mu-

HoOpHayku Poccum ot 17.05.2012 Ne 413 (pemakuust ot 27.12.2023 r.).




MBIIIUICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOIIEM;

0) 0a30BBIC UCCIIEAOBATEIIBCKUE JCHCTBUS:

- BJAJETh HaBBIKAMH Y4e€OHO-HCCIIEIOBATEILCKOU U
IPOSKTHOM JIEITEILHOCTH, HAaBBIKAMH pPa3pelIcHUs
npo0biem;

- BBISIBJIATh NPUYUHHO-CIICJICTBEHHBIC CBSA3HM U aKTya-
JU3UPOBATH 3a/1a4y, BBIIBUTATh TUIIOTE3Y €€ PEIICHMUS,
HaXOJUTh AapPTryMEHTBhI JUJIS JIOKA3aTelbCTBA CBOMX
YTBEPXKACHHIA, 33/1aBaTh MapaMeTpbl U KPUTEPUU pe-
IIEHUS;

- aHAJTM3UPOBAThH IMOJIYYCHHBIC B XOJI€ PEIICHUS 3aj1a-
YW Pe3yJbTaThl, KPUTHYECKH OLIEHWBATh UX JOCTOBEP-
HOCTb, TPOTHO3UPOBATh NU3MEHEHUE B HOBBIX YCIIOBU-
X

- yMeTh TEPEHOCUTh 3HAHHS B IO3HABATEIHHYIO U
MPAKTHYECKYIO YaCTH )KU3HEACSITSIbHOCTH;

- YMeTh MHTETPHPOBATHh 3HAHUS W3 PA3HBIX IPEIMET-
HBIX 00acTeii;

- BBIJIBUTATh HOBBIC UJCH, MPEAJIaraTh OPUTHHAILHBIC
TIOJIXO/IbI U PEUICHHUS;

- HPOSABIIATH CIIOCOOHOCTh MX HCIIOJB30BAaHHS B II0-
3HaBaTEJILHOH 1 COLIPI@.J'ILHOﬁ ITPAKTHKCE,

-IIPOABJIATH CIIOCOOHOCTHh M TOTOBHOCTH K CaMOCTOSI-
TCJIIBHOMY IIOUCKY METOAOB PCHICHUA HNPAKTHYCCKUX
3aJla4, IPUMCHCHUTIO PA3JIMYHBIX MCTOA0B ITO3HAHUA;

- CTaBUTHh U (HOPMYJITUPOBATH COOCTBEHHBIE 3a7a4H B
00pa30BaTEeIbHON JESATEIILHOCTH U JKU3HEHHBIX CHUTY-
anusaX; BBIABIATH NMPUYUHHO-CIEACTBEHHbBIE CBSA3M U
JUIsl J10Ka3aTeIbCTBA CBOMX YTBEP)KICHUMN, 3a]aBaTh
napaMeTpbl U KPUTEPUH DEILICHUS aKTyalu3upoBaTh
3a/1auy, BBIJIBUTAaTh TUIIOTE3Y €€ PEILICHHUs, HAXOAUTh
apryMeHTHI;

- AHAJIU3UPOBATH MOJYYCHHBIC B XOJI€ PEIICHUS 3a/a-
Y pe3yJbTaThl, KpUTHYECKU OLIEHUBATh UX JOCTOBEP-

TUM TEIUIOBOTO JBIIKEHHUS MOJIEKYT C aOCONIOTHOMN
TEMIIepaTypOH, IMOBBIIICHUE JABJICHUS Ta3a MPHU €ro
HarpeBaHUU B 3aKPHITOM COCY/E, CBSI3b MEXKIY Iapa-
MEeTpaMHu COCTOSIHHS Ta3a B M3OIpOIeccax; JIEKTPHU-
3alusl TeJ, B3aUMOJICHCTBUE 3aps/ioB, HarpeBaHuUe
MPOBOJTHUKA C TOKOM, B3aMMOJICCTBHE MAarHHUTOB,
JNIEKTPOMArHUTHAsT WHIYKIHSI, AEHCTBHE MAarHUTHOTO
MOJISI Ha TIPOBOJIHUK C TOKOM W JBWXKYIIUKCS 3apsi,
ANIEKTPOMArHUTHBIC KOJICOAHWSI M BOJHBI, MPSMOIIH-
HEWHOE paclpOCTpPaHEHHE CBETa, OTPaKECHHUE, Ipe-
JoMIIeHUE, HHTephEpeHIHS, TUPPAKIUS U TOJISIpHU3a-
U CBETa, JUCIEPCHS CBETa; (POTOIICKTPUUCCKUN
3¢ dexT, cBETOBOE JaBICHHE, BOSHUKHOBEHHE JTMHEH-
4aTOro CIEKTpa aToMa BOJOPOJIa, €CTECTBEHHAS U HC-
KYCCTBEHHAsI paJOAKTHBHOCTH;

[1P6 3. Brnamenne OCHOBOIIOJATAMOIIUMHU (DU3UYECKH-
MU TIOHSITHSIMH ¥ BEJIMYMHAMH, XapaKTCPU3YIOIIHMH
¢usnueckue mporecchl (CBA3aHHBIMU C MeXaHHUYe-
CKHUM JIBHIKCHHEM, B3aUMOJICHCTBHEM TEJI, MEXaHUYe-
CKMMH  KojeOaHMAMH W  BOJHAMH, aTOMHO-
MOJICKYJISIPHBIM CTPOCHHUEM BEIIECTBA, TEIUIOBBIMH
MPOIECCaMU; AJIEKTPUIECKUM U MAarHUTHBIM MOJISIMH,
ANEKTPUICCKUM TOKOM, IJICKTPOMArHUTHBIMU KoJieOa-
HUSIMM M BOJIHAMM, ONTHYECKHUMH SIBICHHSIMH; KBaH-
TOBBIMU SIBJICHHSIMH, CTPOCHHEM aTOMa W aTOMHOTO
sipa, paIlMOaKTUBHOCTHIO); BIAJCHHE OCHOBOIIOJAra-
IOIUMHU aCTPOHOMHYECKUMHU TOHSITHSIMH, ITO3BOJISIO-
IIMMH XapaKTePU30BaTh MPOIECCHI, TPOUCXOASIINE HA
3B€3/1aX, B 3BE€3JHBIX CHCTEMaX, B MEKIaJIaKTUUECKOM
cpelne; NBIKEHUE HEOECHBIX TEeJ, IBOJIIOIUIO 3BE3] U
Bcenennoi;

[IP6 4. BrnaageHue 3aKOHOMEPHOCTSIMHU, 3aKOHAMU
U TeopusiMu (3akoH BcemupHoro Tsarorenus, I, II u 11
3aKOHbl HbIOTOHA, 3aKOH COXpPaHEHHS MEXaHMYECKOU




HOCTb, MPOTrHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBH-
SIX; J1aBaTh OICHKY HOBBIM CHTYalHsM, OLCHHBATH
PUOOPETEHHBIN OIIBIT;

- pa3pabaThIBaTh IJIaH PEHICHUS MPOOJIEMBI C YyIETOM
aHalM3a UMEIOIUXCS MaTepHaAbHBIX U HEMaTepHallb-
HBIX PECYpPCOB; CTaBHUThH MPOOJIEMBI M 3a/1a4H, JIOMyC-
KaIOIIHe albTePHATUBHBIC PEIICHUS

SHEPI'uM, 3aKOH COXPAHEHUS WMITYJIbCA, PUHIIMI CY-
NEPHO3ULUN CUJI, TPUHIUI PABHOIIPABHOCTH MHEPIIH-
aJbHBIX CUCTEM OTCUETa; MOJIEKYJISIPHO-
KMHETHUYECKYIO TEOPUIO CTPOEHUS BEIIECTBA, ra30BbIC
3aKOHBI, MEPBbI 3aKOH TEPMOJMHAMUKHU; 3aKOH CO-
XpaHEHUs] SJIEKTPUUYECKOro 3apsna, 3akoH KynoHa,
3akoH OMa 1S yyacTka 1enu, 3akoH Oma JJis OJIHOM
AJIEKTPUYECKOU 1enu, 3akoH J[koyns - JleHna, 3akoH
3JIEKTPOMArHUTHOW HMHAYKLIHUHU, 3aKOH COXpaHEHUs
SHEPI'vM, 3aKOH MNPSAMOJUHEWHOIO PaclIpOCTPaHEHUS
CBETAa, 3aKOH OTPAXXEHUsSI CBETA, 3aKOH MPEIIOMJICHUS
CBETa; 3aKOH COXPAHEHMs YHEPTUHU, 3aKOH COXPaHEHUS
UMITYJIbCA, 3aKOH COXPAHEHUsI DJECKTPUUYECKOTO 3aps-
J1a, 3aKOH COXPAHEHHUs MacCOBOTO YMCJIA, MOCTYNIAThI
bopa, 3akoH pajMOaKTUBHOTO pacmaja); YBEpEHHOE
UCIIOJIb30BAaHWE 3aKOHOB M 3aKOHOMEPHOCTEH Ipu
aHanu3e (PU3NYECKUX SBJICHUN U MTPOIIECCOB;

[IPG 6. BmameHue OCHOBHBIMH METOAAMH HAyYHOTO
MO3HAHUSI, MCTOJIB3YEMbIMH B (PHU3UKE: TPOBOIUTH
NpsIMbIe ¥ KOCBEHHBIE M3MEpEHUs (PU3MUECKUX BEJH-
YUH, BBIOMpAs ONTUMAJBHBIA CIIOCO0 HW3MEPEHHS M
HCIIOJIb3YsI U3BECTHBIE METO/bI OIIEHKU MOTPEIIHOCTEN
W3MEPEHUH, TPOBOIUTh MCCIICIOBAHNE 3aBUCUMOCTEN
(buznueckux BEJINYUH
C HCIOJB30BAHHEM MPSIMBIX H3MEPEHUN, OOBSICHATH
MOJy4YeHHBIE PEe3YNbTaThl, HCHOIB3Ys (QHU3uIecKue
TEOPHH, 3aKOHBI M TIOHSATHSA, W JEJaTh BBIBOJABI;, CO-
Om01aTh IpaBuiIa 0€e301acHOro Tpyaa
IpU MPOBEJICHUU HCCIIEOBAHUNA B paMKax y4yeOHOTro
JKCIIEPUMEHTa H Y4eOHO-HCCIIeI0BATEIbCKON Jesi-
TEIbHOCTH C HCIOJb30BaHWEM LU(POBBIX HU3MEPH-
TEJIHBIX YCTPOICTB U 1a00paTOpHOro 000pyI0BAHNUS;
c(hOpMHUPOBAHHOCTh IIPEICTABICHUI
0 METOJax TMOJy4YEHHUsI HAY4YHBIX ACTPOHOMHUYECKUX
3HAHHI;




I1P6 7. ChopMHUPOBAaHHOCTh YMEHHs pelIaTh pacueT-
HBIC 3aJ1a4 C SBHO 3aJaHHOW (PU3HUECKOU MOJIETIBIO,
HCIIOJIB3YS ¢dusnueckue 3aKOHBI
Y IPUHLIAIIBI, HA OCHOBE aHAJIM3a YCJIOBHA 3a1a4U BbI-
Ooupath (U3NYECKYI0 MOJEIb, BHIICIATH (PU3NUECKHE
BEJIMYMHBI U (POPMYJIBl, HEOOXOOUMBIE ISl €€ pelie-
HUS, TIPOBOJUTH pacyeTbl M OLIEHUBATh PEAJIbHOCTD
HOJY4EHHOTO0 3HAuyeHUs (PU3NYECKOW BEIMUYHMHBI; pe-
1I1aTh KaueCTBEHHBIC 3aJlauM, BHICTpAuBasl JOIMYECKU
HETPOTUBOPEUYMBYIO IIEMOYKY PACCYKIECHUN C OMOPOit
Ha M3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (HU3UUIe-
CKHE SIBJICHUS

OK 02. Mcnosib30BaTh COBPEMEHHbBIE
Cpe/CTBa MOUCKA, aHAJIM3a

U UHTEpIpeTaluu HHPopMauu

¥ MH()OPMAIIMOHHBIE TEXHOJIOTUN

JUUIS1 BBITIOJTHEHUS 3a/1a49 TPOQeccro-
HAJTBHOU ESITeNTFHOCTU

JIM4HOCTHBIE Pe3yabTaThl JOJIKHBI OTpaXkaTh B YACTH
[IEHHOCTH HAyYHOTO MO3HAHUS

- c(hopMHpPOBAaHHOCTH MHPOBO33PEHHUS, COOTBETCTBY-
IOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
OOIIECTBEHHONW MPAKTHKH, OCHOBAaHHOTO Ha JHANOre
KYJIBTYP, CITOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa
B TIOJIUKYJIBTYPHOM MHPE;

- COBEPIICHCTBOBAHUE S3BIKOBOM M YHUTATEIbCKON
KYyJIbTYpbl KaK CpEACTBa B3aUMOACHCTBUA MEXIY
JIOJIBMH | TTO3HAHUS MUDPA;

MeTtanpeaMeTHble pe3ylbTaThl JIOJDKHBI  OTPaXKaTh:
OBnaneHrue yHHMBEPCATbHBIMU YY€OHBIMU TTO3HABa-
TETHHBIMU JICUCTBUSMU:

B) paboTa ¢ uHpopmManueii:

- BIAJICTh HABBIKAMH MOJIYYCHHUS] HHPOPMAIUU U3 HC-
TOYHUKOB Pa3HbIX TUIIOB, CAMOCTOATEIBHO OCYIIECTB-
JSTh TOUCK, aHAIHM3, CHCTEMAaTU3aIlMI0 U UHTEpIpeTa-
0 MHGOPMAIMK PA3IUYHBIX BUIOB U (GopM mpen-
CTaBJICHHUS,

- CO3/1aBaTh TEKCThl B pa3IUYHbIX opMaTax c yueToM
Ha3HAaYeHUs] MHPOPMAIUHU U LIEJICBOU ayIUTOPUH, BBI-
Oupas onTuMasbHy0 (GOpMY MPEACTABICHUS U BU3Yya-
JU3aluy;

[IP6 5. YMeHue yduTHIBaTH TPAHMIIBI TPUMEHEHUS
U3YYCHHBIX (DM3MUECKUX MOJIEJIei: MaTepuaibHas
TOYKa, MHEpPLHAJIbHAs CHUCTEMa OTCYETa, WACabHBIN
ra3; MOJEJIM CTPOEHHUS Ta30B, KUJIKOCTEH M TBEPIBIX
T€J, TOYCUHBIA AIEKTPUUYECKUN 3apsan, sSAepHas Mo-
Jedb aToMma, HYKJIOHHAs MOJEiIh AaTOMHOIO sipa
IpU pelieHrnr GU3NYECKUX 3aa4;

IIP6 9. ChopmupoBaHHOCTE COOCTBEHHOH MO3UITUU
M0 OTHOILIECHUIO K (pu3uueckoil HHPpopMaIiH, ToTyya-
€MOW M3 pa3HbIX UCTOYHUKOB, YMEHHI MCHOJIb30BATh
U pOBbIE TEXHOJOTHH JJIsl MIOUCKA, CTPYKTYpHUpOBa-
HUS, UHTEPOpPETAlUU M MpPEJCTaBICHUS y4eOHOU M
HAyYHO-TIOMYJISIPHON MH(OpMAaLUY; pa3BUTHE YMEHHIA
KPUTHYECKOTO aHaJIn3a MojlydaeMoi nHpopmaiuu




- HCIIOJIb30BaTh CPeCTBA WH(GOPMAIMOHHBIX U KOM-
MYHUKAIIIOHHBIX TEXHOJIOTUH B PEUICHUH KOTHUTHB-
HBIX, KOMMYHHKATHUBHBIX U OPraHU3allMOHHBIX 3a1a4 C
coOmoieHneM TpeOOBaHUW ASPrOHOMHUKH, TEXHUKU
0€3011acCHOCTH, TUTHEHBI, pecypcocOepexeHus, mpaBo-
BBIX U 3THYECKUX HOPM, HOpM HMH(OpMaIMOHHOHN Oe3-
OTIaCHOCTH;

- BJIAJICTh HAaBBIKAMHU pACIO3HABAaHUS W 3alUTHl WH-
(dhopmanuu, nHGOPMAIIMOHHOW 0€30MacCHOCTH JIMYHO-
CTH

OK 03. [TnanupoBatb

¥ PEaJIM30BBIBATh COOCTBEHHOE MPO-
deccuonanpHOE

¥ IMYHOCTHOE Pa3BUTHE, IPEIIPH-
HUMATEIbCKYIO IEITEIbHOCTD

B ipodeccuoHansHo chepe, nc-
TI0JIb30BATh 3HAHMSI 11O TTPABOBOMA

¥ (prHAHCOBOIT IPaMOTHOCTH

B Pa3JIUYHBIX )KU3HEHHBIX CUTYAIlH-
X

JIM9HOCTHBIE PE3YNIBTaThl JOJDKHBI OTPaXKaTh B YACTH
JyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA

- CIIOCOOHOCTH OIICHMBATh CUTYAIlMIO M TPUHUMATH
OCO3HAHHbIE PELICHUs, OPUEHTUPYSICh HA MOPAJIbHO-
HpPaBCTBEHHEIC HOPMBI
U 1IEHHOCTH;

-0CO3HaHUE JIMYHOTO BKJIA/I B IOCTPOCHHUE YCTOWIHBO-
ro Oyayiero;

MertarnpenMeTHbIe Pe3yIbTaThl JOJDKHBI OTPaXKaTh:
OBrnaseHre YHHUBEPCATbHBIMU PETyISITUBHBIMU JCH-
CTBUSIMU:

a) caMOOpraHu3alys:

- CaMOCTOSITENIbHO OCYILECTBJIATh IM03HABATEIbHYIO
NeSITENBbHOCTD, BBISBISATH MPOOJIEMBI, CTaBUTh U (HOp-
MYJIUPOBaTh COOCTBEHHBIC 33/1a4u B 00pa30BaTEIIHLHOM
NESTENPHOCTH U KU3HEHHBIX CUTYAIIHSIX;

- CaMOCTOSITENIbHO COCTaBIIATH IUIAH PEIICHUs TMpo-
OJIEeMBI C YIETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEMN

Y IIPEANOYTCHUM;

- 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

CIOCOOCTBOBATH (POPMUPOBAHUIO U TMPOSIBIICHUIO IIIH-
POKOM SpYAMIIMK B Pa3HBIX 00JACTSIX 3HAHUI, MOCTO-
SIHHO TIOBBIIIATh CBOW 00pa30BaTENbHBIA U KYJIBTYp-

I[TP6 9. ChopmupoBaHHOCTH COOCTBEHHOW MO3UIIUU
M0 OTHOILICHUIO K (pu3uueckoil nHPpopMaIiu, moayya-
€MOW M3 pa3HbIX UCTOYHUKOB, YMEHHI HCMOJIb30BAThH
U pOBbIE TEXHOJOTHH JJIsl IOUCKA, CTPYKTYpHUpOBa-
HUSl, UHTEpHpeTaluyl U MpPEICTaBICHUS Y4EOHOH H
HAyYHO-TIOMYJISIPHOM MH(MOpMAINK; Pa3BUTHE YMEHHIA
KPUTHYECKOTO aHaJIn3a MoJlydaeMoi nHpopMaIuu
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HBI YPOBEHB;

0) CAaMOKOHTPOJIb:

UCIOJIb30BATh NPUEMBbl PE(PICKCUU JIs1 OLEHKU CHUTY-
aluy, BBIOOpa BEPHOI'O PELICHUS;

- YMETb OILIEHMBAaTh PUCKH U CBOEBPEMEHHO IPHUHMU-
MaTh PELICHUS

110 UX CHWKEHUIO

OK 04. D¢} dexTnBHO B3aMOACH-
CTBOBAaTh

U paboTathb

B KOJUICKTHBE ¥ KOMaH/IE

JIM9HOCTHBIE Pe3yabTaThl JOJKHBI OTpaXkKaTh B YaCTH
HEHHOCTU HAYyYHOT'O MO3HAHUS:

-OBJIa/ICBaHUE HaBBIKAMH y4EOHO-UCCIIEIOBATEIHCKOM,
MPOEKTHOM

1 COIMATIbHOM JIeATCIbHOCTH;

MertanpeameTHble pe3yibTaThl JIOJDKHBI  OTPaXKaTh:
OBnaseHne YHUBEPCAIBHBIMH KOMMYHUKATUBHBIMHU
EUCTBUSIMU:

0) coBMeCTHasl ICSITEIbHOCTD:

- MIOHUMAaTh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaH/-
HOM

Y UHJIMBUYyalbHOU paboThI;

- BBIOMPATh TEMATHKy W METOJBI COBMECTHBIX JICH-
CTBUI ¢ y4yeTOM OOILIMX UHTEPECOB M BO3MOXKHOCTEH
Ka)KJIOTO WICHA KOJIJIEKTHUBA;

- IPUHUMATH IIeJI1 COBMECTHOM NEATeIbHOCTH, Opra-
HU30BBIBATH

U KOOPJAUHUPOBATH ACHCTBUSI MO €€ JOCTHKEHUIO: CO-
CTaBJISITh TUIAH EUCTBUM, pactpeneisiTh pojud C y4e-
TOM MHEHHH YYaCTHHMKOB, OOCYXAAaTh pPe3ylbTaThbl
COBMECTHOM pabOTHI;

-OIICHMBATh KA4eCTBO CBOETO BKJIaJa U KaXKAOTO
YY4aCTHHKA KOMaH/bI B OOIIMK pe3yJbTat Mo pazpado-
TAHHBIM KPUTEPUSIM;

-[pejjiaraTb HOBBbIE MPOEKTHI, OLIEHUBATH HJIEU C IO-
3UIIMM HOBU3HBI, OPUTMHAIBHOCTH, MPAKTHUYECKOU
3HAYUMOCTH; KOOPJMHUPOBATh
U BBITIOJHATH pa0dOTy B YCJOBHSIX PeaqbHOTO, BUPTY-

I1P6 10. OBnageHue ymeHHsMH paboOTaTh B TpyIIe
C BBINOJIHEHHEM Pa3IMUHBIX COLMAJIBHBIX POJIEH, IIa-
HUPOBaTh pabOTy IpyHIbl, palOHAIBHO paclpeje-
JATh JIeATENIBHOCTh B HECTaHJAPTHBIX CHUTYyalLUsX,
aJIeKBaTHO OIIEHMBATh BKJIAJ KaXKJI0T'0 U3 YYaCTHUKOB
I'PYIIIBL B PELIEHNE paccMaTpuBaeMoil podIeMbl
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aJIBLHOTO

1 KOMOMHUPOBAHHOTO B3aMMOICUCTBHS;
-OCYIIECTBIISATh MMO3UTUBHOE CTPATETHMUYECKOE IMOBEIe-
HHE

B Pa3NUYHBIX CHUTYaIUSX, MPOSIBISITH TBOPYECTBO H
BOOOpakeHne, ObITh MHUIIMATHBHBIM.

OBynaseHne YHHUBEPCATbHBIMU PETyISTUBHBIMH JICH-
CTBUSMU:

T') IPUHATHE ce0s U APYTUX JOJCH:

- MPUHUMATh MOTHBBI W ApPTYMEHTHI APYTHX JIOJEH
IPU aHAJIM3E PE3YJIBTATOB JIeITETbHOCTH

OK 05. OcyiiecTBiaTh yCTHYIO U
IIMCbMEHHYIO KOMMYHHUKALUIO

Ha IOCYapCTBEHHOM sA3bIKe Poccuii-
ckoii Deaeparii ¢ y9eToM 0COOCH-
HOCTEHN COLIMAIIBHOTO

U KyJBTYpPHOI'O KOHTEKCTa

JIM9HOCTHBIE Pe3yabTaThl JOJDKHBI OTPAKATh B YACTH
ACTETUYECKOTO BOCITUTAHUSI:

- DCTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAs] ICTETH-
Ky OBbITa, HAyYHOTO W TEXHUYECKOTO TBOPUYECTBA,
criopTa, Tpyna
Y OOIIECTBEHHBIX OTHOIICHUIA,

B 00JIaCTH MATPHOTHICCKOTO BOCITUTAHHUS ITPOSIBIISATH:
-IIEHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHMBO-
JaM, UCTOPHYECKOMY H TPUPOTHOMY HACJIEIUIO, Ia-
MSTHHKaM, TPaJIUIHUsIM HapoaoB Poccuu, MOoCTHXEHU-
sm Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX
U TpYyIE;

MeTtanpeaMeTHbIe Pe3yJIbTaThl JIOJDKHBI  OTPaXKaTh:
OBnaneHne YyHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU
NIEUCTBUSIMHU:

a) oO1eHue:

- OCYIIECTBIISATh KOMMYHHKAIIMHA BO BCEX cepax Ku3-
HU,

- Pa3BCPHYTO U JIOTMYHO HU3JIaraTb CBOIO TOUKY 3pCHUA
C UCIIOJIb30BAHUCM S3BIKOBBIX CPEACTB

I1P6 1. ChopMupOBaHHOCTH MPEACTABICHUI O POIH
U MecTe (PU3MKH U aCTPOHOMUH B COBPEMEHHOH Hayd-
HOW KapTHHE MHpa, O cucTeMooOpasyromiei ponu ¢u-
3UKM B PAa3BUTUHM €CTECTBEHHBIX HAayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJIOTMM, O BKJIaJ€ POCCUHCKHUX
U 3apyOeXHbIX YUYCHBIX-(DM3UKOB B Pa3BUTHE HAYKHU;
NOHUMaHue (U3MYECKOW CYIIHOCTH HAOII0IaeMbIX
SBJICHUH MHUKpPOMHpA, MAakKpOMHpa U Meramupa; Io-
HUMaHHE pOJIM aCTPOHOMHH B TPAKTUYECCKOH JIes-
TEJIBHOCTM  4YEJOBEKa M  JalibHEHIleM HaydHO-
TEXHUIECKOM pa3BUTHH, poH buznkn
B (OpPMHpOBAHUU Kpyro3opa U (YHKIMOHAIBHON
TPaMOTHOCTH YeJIOBEKA U PEIICHHs TPaKTHUECKUX
3a1a4

OK 07. ConeiicTBOBaTh COXpaHEHUIO
OKPYKaroIIeH Cpeibl, pecypcocoe-
PEKCHUIO, TPUMEHSATH 3HAHUS

JIM4YHOCTHEIE PE3YJIbTAaThbl JOJIKHBI OTPAKATHh B HaCTU
9KOJIOTHYCCKOI'O BOCIIMTAHUA
- C(bOpMI/IpOBaHHOCTL JKOJIOTHYECKOH KYJbTYpPBI, 11O-

I1P6 8. CpopMHUPOBAHHOCTh YMEHHS HNPUMEHSTH IO-
Jy4deHHbIE 3HAHUA N7 OOBSCHEHHUs YCIIOBUI IpoOTe-
KaHUs ~ (U3MYECKMX  SBJIEHMH B TpUpPOJE
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00 M3MEHEHUHU KIUMaTa, MPUHIIUITBI
OEpEKITMBOTO MPOU3BOICTBA, (-
(EeKTUBHO 1eHiCTBOBATh

B YUPE3BBIYAIHBIX CUTYAIHIX

HUMaHHE BIIUSAHUS COLIMAIBHO-DKOHOMHYECKUX MpO-
IIECCOB HA COCTOSIHUE MPUPOJHON M COIMATIBLHON Ccpe-
IIbI, OCO3HAHHE TN00aJBbHOrO XapakTepa SKOJOrHYe-
CKHX TTpo0JieM;

- IJIAHUPOBAHUE U OCYIIECTBICHUE NECUCTBUN B OKpPY-
JKarolIer cpeie Ha OCHOBE 3HAHUSA 1eJIeH yCTOMYUBOTO
pa3BUTHS YEJIOBEUECTRA;

AKTUBHOE HENPUSATHE JACHCTBHI, NMPUHOCAIIUX Bpe.
OKpY’KalollleH cpeae

U JUld  TPUHATHA  TPAKTUYECKUX  PELICHUH
B [IOBCEIHEBHOMN XU3HU UL 00ecIieyeHnsI 0e30acHo-
CTH IIpU OOpaleHnH ¢ OBITOBBIMU NMPHUOOPAMU U TEX-
HUYECKUMH YCTPOHCTBAMHU, COXPAHEHUs 3]10pOBbsI U
COOJIIONICHUSI HOPM DKOJIOTUYECKOTO IOBEJICHHUS B
OKpy’Karollel cpele; HNOHUMaHME HEO00XOAMMOCTH
OPUMEHEHUs JOCTHKECHUNH (QHU3UKH W TEXHOJIOTUH
JUI PAllMOHAIBHOTO MPUPOIOTIONIB30BaAHUS

23.02.01 [IK 2.1 ObecneunBarh
BEITIOJIHEHHE YCIIOBHH 10 OpraHu-
3aIiH JBUKCHHS TPAHCTIOPTA.

OByagenne yHHBepCAJIbHBIMH PeryJITHBHBIMHU
AeHCTBUSIMHU:

4) caMOOpPraHM3aNus:

- CaMOCTOSTEIbHO OCYILECTBIIATH [I03HABATEIbHYIO
NeSTENbHOCTD, BBISBISATH MPOOJIEMBL, CTAaBUTh U (HOp-
MYJIMPOBATh COOCTBEHHBIE 3aJ]auil B 00pa30BaTEIbHOM
JEATENBHOCTH U KU3HEHHBIX CUTYaLMsX;

- CaMOCTOSITEIBHO COCTABIIATH IIJIaH PEIICHHUS MPO-
0JIeMBbI C YUETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U MPEINIOYTECHHUI;

- 1aBaTh OLIEHKY HOBBIM CUTYaLUsM;

CHoco0CTBOBATh (POPMUPOBAHUIO U ITPOSABICHHUIO IIH-
POKOM SpYAUIIMY B pa3HbIX 001acTIX 3HaHUH, IOCTO-
SIHHO TTOBBIIIATh CBOM 00pa30BaTeIbHbBIN U KyIbTYp-
HBIN YPOBEHB;

- chopMupoOBaTH yMEHUS pelIaTh pacueTHbHIE 33a4H C
SBHO 3aJaHHON (U3HYECKOW MOJEIbIO, HCIIOJIb3Ys
(u3nvecKre 3aKOHBI U PUHIIHIBI, HA OCHOBE aHAJIN3a
YCIIOBHUS 33J]aud BBIOMpATh (PU3HMUECKYIO MOJIENb, BbI-
JeNsITh (U3NYECKUe BEJIMYMHBI U (POpPMYJIbl, HEOOXO-
JUMBIE JUUISl €€ pElIeHMs, IPOBOJUTH PACUETHl U Olle-
HUBATh PEaJbHOCTh MOJYYEHHOrO 3Ha4YeHUs (u3nde-
CKOHM BEJIMYMHBI; peliaTb KaueCTBEHHBIEC 3a/1a4M, BbI-
CTpauBasi JIOTMYECKH HENPOTUBOPEUUBYIO IIETIOUKY
pacCyXIE€HHI ¢ ONTOPO Ha U3YYEHHBIE 3aKOHBI, 3aKO-
HOMEPHOCTHU U (PU3HUECKUE SIBICHUS;

- BJIaJICTh OCHOBOIOJIATAIOIUMH (PU3UYECKUMU MOHS-
TUSIMU ¥ BEJIMYMHAMH, XapaKTEepPU3YIOLUMMU (pu3nde-
CKHE TPOLECCHl (CBA3aHHBIMU C MEXaHUYECKUM JIBU-
KEHUEM, B3aUMOJIECHCTBUEM TE€J, MEXAaHUYECKHMHU KO-
ne0aHUsIMH M BOJIHAMH; aTOMHO-MOJIEKYISIPHBIM CTPO-
€HHEM BELIECTBA, TEIUIOBBIMHU IPOLIECCAMU; AIIEKTPHU-
YEeCKUM M MarHUTHBIM TOJSIMH, 3JIEKTPUYECKUM TO-
KOM, 3JIEKTPOMAarHUTHBIMH KOJI€OAHUSIMH U BOJIHAMHU);
- BIIaJIeTh 3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPUSIMH,
3aKOH COXpaHEHHS] MEXaHUYECKOM 3HEPruu, 3aKOH CO-
XpaHEHMs UMIIYIbCa, IPUHLUI CYTIEPIO3ULIUH CUII,
MIPUHIIMIT PAaBHONIPABHOCTH WHEPLHAIBHBIX CUCTEM
0TCYETA; MOJIEKYISIPHO-KHUHETUYECKYIO TEOPUIO CTPO-
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€HUS BEIIEeCTBA, Fa30BbIC 3aKOHBI, IEPBBIH 3aKOH Tep-
MOJIMHAMHKH; 3aKOH COXPAHEHUS AIEKTPHUUECKOTO 3a-
psana, 3akoH Kynona, 3akon Oma i yyacTka LernH,
3akoH OMa JiJ1s1 MOJTHOM JIEKTPUYECKOM LETH, 3aKOH
Jxoyinsa - JIenna, 3aKOH 3JI€EKTPOMAarHUTHON UHAYK-
IIUH, 3aKOH COXPaHEHUS YPHEPTUU, 3aKOH MPSIMOJIHHEH-
HOTO PacTpOCTPaHEHHUS CBETa, 3aKOH OTPAKEHUS CBe-
Ta, 3aKOH MPEJIOMJICHUS CBETa; 3aKOH COXpaHEHUs
SHEPTUH, 3aKOH COXPaHEHUS! UMIYIIbCa, 3aKOH COXpa-
HEHUS AJIEKTPUUYECKOTrO 3apsi/ia, 3aKOH COXpaHEHUs
MaccoBOro uucia, noctynarsl bopa; yBepenHoe uc-
MOJIb30BaHKE 3aKOHOB M 3aKOHOMEPHOCTEH MpU aHa-
nu3e GU3MYECKUX SBICHUN U TIPOIIECCOB
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1.4. PexoMeHyeMoOe KOJIHYECTBO YACOB HA OCBOEHHE NMPOrpaMMbl AMCIHUILIN-
HBbI:

MaKCUMaIbHON yueOHOM Harpy3ku oOyuatonuxcs — 230 gacos,

B TOM YHCJIE:

00s13aTeNIbHON ayIUTOPHON Y4eOHOU Harpy3ku o0ydarommxcsa — 156 4yacos;

2. CTPYKTYPA M COJJEP)KAHUE YYEBHOM JUCIUILINHBI
2.1. O0beM yueOHOH JUCHUIIMHBI U BUIbI Y4eOHOH padoThI

Buna yueOHoii padoThl Oovem uacoes
MaxcuMmaJibHast ydyeOHasi Harpy3Ka (Bcero) 230
Oo6s13aTesibHAs ayIUTOPHAs yueOHAasi HATpy3Ka (Bcero) 156
B TOM YHCJIE:
OCHOBHOe co/Iep:KaHue 124
B T.Y:
TEOPETUYECKUE 3aHATUS 94
71a00paTOPHBIC 3aHATHUS 26
MPAKTUYECKHE 3aHATHUS 4
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME 32
B T.4.:
TEOPETUUECKHUE 3aHATHS 26
1a00paTOPHBIE 3aHITHS 6
CamocrosiTenbHas paboTa, BKJIIOYasi MHIUBHUYaIbHbIM IPOEKT 50 (36)
IIpome:xyTouHasi arTrecTanus B gopme 3K3aMeHa 24




2.2. TemaTu4ecKUH IJIAH U colep:KaHUe YUeOHOH TucHUNINHbI PU3nKa

HaumenoBanuepas- Conep:xanue y4eOHOro MaTepuaJia, JJadopaTopHblie U IPAKTHYECKHE ®opMupyembie 00-
JeJIOB U TeM PadoThI, HHAUBUAY AJIbHBII POEKT (eciu npedycmompe- ?lg:::r mue 1 npogeccuo-
Hbl) HaJbHbIE
KOMIIeTCHIIUH
1 2 3 2
Pasnea 1. ®u3nka u MeTObl HAYYHOI'O NO3HAHUS 2
Tema 1.1 Copaepxanue yueOHOro MaTepuajia OK 03
Beenenue ®dusuka - Hayka o nmpupojie. Hayunbie MeTopl TO3HAHUA OKpYXKarouiero mupa. Posib skc- 2 OK 05
NEPUMEHTA U TEOPUH B MPOLIECCE O3HAHUS MPUPOABI. DKCIIEPUMEHT B ¢u3uke. Mozenu-
poBaHMe (pU3NYECKUX SIBICHUN U npoueccoB. Hayunsle runote3pbl. Gusznueckue 3aK0HbI U
Teopur. I paHuIIbI TPUMEHUMOCTH (hrU3nYecKuX 3akoHOB. [IpuHuun coorBercTBus. Postb u
Mecmo usuku ¢ hopmuposanuu cospemennoll HAYUHOU KAPMUHBL MUPA, 6 NPAKMIU-
ueckoil deamenbHocmu 1i0oeit.’
Pa3nea 2. Mexanuka 22 (4/-)°
Tema 2.1 Copepxanue yueOHOIo MaTepuajia OK 01
Kunematuka Mexanundeckoe aBrokeHre. OTHOCUTEIBHOCTh MEXAHHUYECKOro aBMkeHus. Cucrema OT- OK 02
cueta. Tpaekropus. [lepemenienue, CKOpoOCTh (CPEeIHss CKOPOCTh, MTHOBEHHAs! CKOPOCTH) OK 04
U YCKOpEHHE MaTepuaibHOM TOUKM, UX MPOEKLMU HA OCH CHCTeMbI KoopauHat. Cioxe- 2 OK 05
HUE MEePEMEILECHUI U CI0XKEHUE CKOpocTel. PABHOMEpHOE U paBHOYCKOPEHHOE MPSAMOIIHU- OK 07
HelHoe BrxkeHue. ['paduku 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U Tie- 23.02.017IK2.1
pEMEIIECHNS MAaTEPUAIIbHOW TOUKH OT BPEMEHM.
CBoOosnHOe majeHue. YCKOpeHHE CBOOOAHOro mnajeHus. KpuBonmuHeiHOe IBMKEHHE. 5
JIBr>keHUE MaTepUaibHOW TOYKHU MO OKPYKHOCTH C MOCTOSIHHON MO MOAYJIIO CKOPOCTBIO.
VYrioBasi CKOPOCTb, TUHEHHass ckopocTh. [lepuon n yactota obpamienus. Lienrpoctpemu-
TEJIHOE YCKOPEHUE.
ITpakTyeckoe 3ansitue Nel. VccnenoBaHue COOTHOLIEHUS MEXKAY IyTSAMH, NPOMIEH- 5
HBIMU TEJIOM 32 IOCJIE0BATENIbHbIE pPaBHbIE MPOMEXKYTKH BPEMEHU MPU PaBHOYCKOPEH-
HOM JBMKCHHMH C HAadaJbHOM CKOPOCTBHIO, PAaBHOW HYJI0. M3ydeHne IBHKEHUS IIapuKa B
BSI3KOM KUAKOCTHU. V3ydeHne NBrKeHus Tena, OpOoIeHHOr0 TOPU30HTAIBHO
Pewenue 3a0au npogheccuonanvroii hanpasnennocmu 5

8 B crobKax yKazano Konuuecmeo 4acoe, 6bl0eNeHHbIX Ha Peanu3ayuio npopeccuonaibho OpueHmuposanHo20 cooepicanus (meopemuyeckue anamus /1abopamopuvie pabomol)
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Camocmoamenvnasn paboma o0y4aroujuxcs

Iloozomoexa coodouienusn no memam: « Texuuueckue ycmpoiicmea u npaKmuyeckoe
npumenenue: CRuOOMemp, 0GUICEHUE CHAPADO0E8, UenHblE U PEMEHHbLE NEPeOayuy,
«lonycmumbtit eec icene3Ho00poIHCHO20 cOCMasa, enuanue Hazpy3Ku Ha nepexirye-
HUe CUZHAI08)

Paboma nao unousudyaibHvim NPOEKMoMm

Tema 2.2
Jnnamuka

Conep:kaHue y4eGHOro MaTepuasia

[Tpunimn otHocutensHOCTH ['amunes. [lepBbiil 3akoH HeroToHa. MHEpumaibHble cUCTe-
MbI oTcuera. Macca Tena. Cuna. [Ipunuun cynepnosunuu cui. Bropoii 3akon Herotona
JUTST MaTepUAIBHOW TOYKM B MHepuuanbHOM cucteme otrcueta (MCO). Tpermit 3akoH
HproTOHA 1711 MaTepUaIbHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna Tspkectu. IlepBas xkocmuueckas ckopocTs. Cuia
ynpyroctu. 3akoH ['yka. Bec Tena. Tpenue. Buasl TpeHus (IMOKOS, CKOJBXKEHUS, Kade-
Hus). Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHUsl CKOJIBXEHUS U cuila TpeHus nokos. Ko-
3G bumeHT Tpenus. M3yuenue npoyeccoe mpenus u uHoca oemaineii HaA NOOBUNCHOM CO-
cmage.

JlabopaTopHbie 3aHATHS:
Jlabopamopnas paooma Nel.
HccnenoBanue ycioBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPALICHHUSI.

Camocmoamenvnas paboma odyuarouuxcs

[TpopaboTka KOHCIIEKTa 3aHATHSI, [IOBTOPEHHE MPONACHHOTO Ha 3aHATUHA MaTepuaa, Imoj-
TOTOBKa COOOIICHHUS 10 TeMaM: «CHila COPOTUBIICHUS TIPY ABM)KCHUU Tella B KHUIKOCTH
i rasey, «llocTynareabHoe U BpalaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.
MOMEHT CuJIbl OTHOCUTEIIBHO OCH BpatieHus. [Ineyo cunbl. Y cimoBus paBHOBECUS TBEP-
noro tena B MCOy, «M3yueHune NBI>KeHUsI Opycka Mo HAaKJIOHHOM IIIOCKOCTH MO AeH-
CTBHEM HECKOJIbKUX CHIL», «MccraenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIUX
B 1e(hOPMUPOBAHHOI NMPYKUHE U PE3UHOBOM 00pasiie OT BEIUYHHBI X JAePopMaIimn,
«TexHuyeckne ycTporuCTBa U MPAKTUUECKOE MPUMEHEHHE: MOIIIUITHUKY, IBUKEHHUE UC-
KYCCTBEHHBIX CITyTHUKOBY, TIOJATOTOBUTH COOOILEHHE 110 TeMe: «Paznosuonocmu osuza-
meJeil Ha HCene3H000POIHCHOM MPAHCROPHE, 0COOEHHOCHU PAOOmMbLY .

Paboma nao unoueudyaibHvlm nPOEKmMoMm.

Tema 2.3
3aKOHBI COXPaHCHUS
BMCXAaHUKC

Conep:kanue y4yeOHOro MmarepuaJjia

Nmnynbc MaTepuanbHOM TOUKM (TeJa), CUCTEMbI MaTepUalbHbIX ToUeK. Mmynbc cuiibl 1
WU3MEHEHHE UMITYJIbCA TeNa. 3aKOH COXPAaHEHHUs umnynbca. PeaktuBHoe aBuxeHue. llpu-
MEHEHHE 3aKOHOB coxpaHeHHs. Vcrosib30BaHME 3aKOHOB MEXAaHUKH JUISI OOBSICHEHUS
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ABHUKCHUSA HEOECHBIX TEJl U AJI1 Pa3BUTHA KOCMHUYCCKUX HCCHGHOB&HHﬁ, T'paHHuIbI TPUMC-
HUMOCTH KJIACCHUYECKOW MeXaHuKu. Pewtenue 3adau ¢ npogheccuonanvHoi Hanpaesien-
Hocmulo no pazoeny «Mexanuka)

Mexannueckas padora u MomHoOcTh. Kunetnueckast sneprust. [loTeHumanpHas sHEprus.
3aKOH COXpaHEHUs MEXaHW4YecKod sHepruu. PaboTa CHIIbI TSXKECTH M CHJIbI YIIPYTOCTH.
MouHocTh cuibl. Kunetnyeckast sHeprust MaTepuaibHOUM Touku. Teopema 00 M3MEHEHUN
KMHETUYECKOM DHEPIUH.

[TorennmanbHas »Heprus. [loTeHnuanbHas SHeprus ynpyro aAeGOpMHUPOBAaHHOW MPYXKH-
Hbl. [loreHnuaneHast sHeprus Tena BOMM3M nNoBepxHocTH 3emiu. lloTeHuumanbHble U
HETNOTeHIHaNbHbIe CHIIbL. CBsA3b pabOThl HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MeXaHH-
YECKOW SHEPIrUU CUCTEMBI TeJl. YIIPYTHe U HEYNIPYTUe CTOIKHOBECHHS.

JlaGopaTopHble 3aHATHSA:
Jlabopamopnas padoma Ne2 ViccnenoBanue CBs3HM paOOTHI CHIIBI C U3MEHEHUEM MEXaHH-
YEeCKOM SHEPruu Tella Ha MPUMEPE PACTSIKEHUS] PE3HHOBOTO JKT'yTa.

Camocmoamenvhasn padboma 00y4arOuuxc.

H3yuenue ceasu ckopocmeii men npu Heynpyzom yoape. Hccneooeanue ceasu pa-
Oomul cunvl ¢ UIMEHEeHUeM mexanuueckou Inepeuu mena. Texnuueckue ycmpoii-
cmea u npaKkmuyeckoe HpUMeEHeHUue: 6000Mem, KOnep, NPYyMCUHHbLI RUCHOJiem,
O0gudICeHUe UCKYCCMEEHHBIX CHYMHUKO08 u pakem. HMcnonv3zoeanue 3aKoHoe mexa-
HUKU O 00BbACHEHUA OBUMNCEHUA HEDeCHbIX men u 071 PA36Umus KOCMUYECKUX
UCCN1e008aHUIL, 2PAHUUBL NPUMEHUMOCHU KlAccu4yeckou mexanuku. Umumayus
HeeecoMoCcmu.

Pabdoma nao unousudyanbHvim npoeKmom

Pa3nen 3. MoJiekyasipHasi Gu3MKa U TEPMOIHMHAMHMKA

22 (41

Tema 3.1

OCHOBBI MOJIEKYJISIP-
HO-KUHETUUYECKOU
TEOPUHU

Conep:xkanue y4yeOHOro MmaTepuaJjia

OCHOBHBIE TIOJIOKEHHUS MOJIGKyJISIpHO-KI/IHCTI/ILICCKOf/i TCOpPHUU U HUX OIIBITHOC o0ocHOBa-
Hue. bpoyHoBckoe nBmxenue. Juddysus. Xapakrep IBUKEHUS U B3aUMOJCHCTBUS Ya-
CTHIl BEIIeCTBa. MOJENH CTPOCHUS Ta30B, KUAKOCTEH M TBEPABIX TeNl U OOBSCHEHHE
CBOIMCTB BEIIECTBA HA OCHOBE 3TUX Mojeneld. Macca u pazMepsl MoieKya. Konnuectso
BenlecTBa. [locrosiHHas ABoraapo.

TemnoBoe paBHoBecue. TemnepaTtypa u ee uamepenue. lllkana remnepatyp Lenbcus.
Mopenb naeanbHOro raza. OCHOBHOE ypaBHEHUE MOJIEKYIIPHO-KUHETUYECKOW TEOPHUH
UJeaJIbHOTO Tra3a. AOCONIOTHAs TeMIIepaTypa Kak Mepa cpeiHel KNHETUUYECKOW IHEPTHU
TEIJIOBOTO ABMXKEeHUs yacTul] raza. [llkana temnepatyp KensBuna. ['a30BbIe 3aKOHBI.
VYpasuenue MenneneeBa-Knamneiipona. 3akon [lansTona. M3omporeccs B uieanbHOM Ta-
3€ ¢ MOCTOSTHHBIM KOJIMUYECTBOM BellecTBa. [ paduueckoe mpeacTaBlieHne H30MPOIIECCOB:

OK 01
OK 02
OK 03
OK 04
OK 05

OK 07
23.02.017IK2.1
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n30TepMa, U30X0pa, H300apa.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: TepMOMETp, ObapomeTp. U3zme-
pEeHME Macchl BO3/lyXa KJIacCHOM KoMHare. MccnenoBanye 3aBUCMMOCTH MEXTy TapaMeT-
paMu COCTOSIHMSI pa3peKEHHOr0 rasa.

JlaGopaTopHble 3aHATHSA:
Jlabopamopnasa padoma Ne3. V3ydeHne OIHOTO U3 U30MPOIECCOB

Camocmosamenvnan paboma odyuarouwuxcs

Ilpopabomka KoHcneKma 3aHamus, NOGMOpPEHUe NPOUOEHHO20 HA 3AHAMUU Mamepu-
ana, n0020moeKka coodouienun no meme: «OcobeHHOCmMU AUAHUA PA3TUYHOI memne-
pamypbol Ha NOOBUNCHOU COCMAB)

Paboma nao unoueudyaivbnvim npoeKmom

Tema 3.2.
OcHOBBI TEPMO/IMHA-
MHKH.

Conep:xkanue y4yeOHOro MmatepuaJjia

Buytpennss sneprusi. Pabora u reronepenaya. KonuuecTBo TemioTsl. Y paBHEHHE Tel-
noBoro OanaHca. [lepBoe Hayano TepMoaAMHaMUKU. AnrabaTHbIM npouecc. Bropoe Hava-
o tepMmoauHaMuku. TeroBeie aBuratenu. KIIJ[ temmoBoro asuratens. Oxpana npu-
Ppoowl. TepmoauHamudeckasi cuctemMa. BHyTpeHHss 3Heprusi TEpMOAUHAMUYECKON CHCTeE-
MBI U c11oco0bl ee u3MeHeHus. KoinuecTBo TemnoTsl U pabota. BHyTpeHHss sHeprus oji-
HOATOMHOTI'0 MJI€aJbHOr0 raza. Buael Tensonepenaun: TEIUIONPOBOJHOCTb, KOHBEKLUS,
M3JIy4eHHEe. YJenbHas TeIUIOEMKOCTh BelecTBa. KonnmuecTBO TEIUIOTHI MPHU TEILIONepe-
naue. [Tonarue 06 aguabaTHOM mpolecce.

IlepBbIil 3aKk0H TepMOAMHAMUKHU. [IpruMeHeHne nepBoro 3aKoHa TEPMOJMHAMHUKU K H30-
nporeccaM. ['paduueckas naTepnpeTanus padoTsl ra3a. BTopoil 3aKoH TepMOJIMHAMUKH.

Heoopamumocmp npoueccoé ¢ npupode. Tennoevie mawunvl. Ilpunyunsl oeiicmeus
mennoevix mawun. Ilpeoopazoseanusa nepzuu ¢ menniosvix mawunax. Korgpgpuuuenm
nonesno2o oeiicmeus menaoeou mawiunsl. I{ukn Kapno u e2o xoyghpuyuenm nones-
H020 Oelicmeus. IKonozuueckue npoodiemvl mennoinepzemuku. Texnuueckue ycmpoii-
cmea u npakmuueckoe NpuUMeHeHue: 06ucamenv GHYMPEHHe20 C2OpaHus, Oblmoeou
X0J100UIbHUK, KOHOUWUOHED .

JlabopaTopHble 3aHATHUSA:
Jlabopamopnasa paboma Ned. zmepenue yaenbHOM TEIIOEMKOCTH

Tema 3.3
ArperaTHble COCTOSI-
HUs BelecTBa u Qa-
30BBIE

Conep:xxanue y4eOHOro MmaTepuaja

[TapooOpa3oBanue u KoHAeHcalus. Mcmapenue u kunenrne. AOCOTIOTHAS U1 OTHOCUTEIb-
Has BIAXXHOCTH Bo3ayxa. HacklieHHbll map. YaenpHas TemuioTa nmapoodpazoBaHus. 3a-
BUCUMOCTDb TCMIICPATYPhI KUIICHUSA OT JABJICHUA.
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MEePEXObI

Teepnoe teno. Kpucrannnueckue u amopdHble Tena. AHM30TPOIUS CBOWCTB KpHCTa-
noB. Xuakue kpucramisl. CoBpeMeHHble Marepuaibl. [lnaBieHne u Kpuctamumsaius.
VYnensHas ternora miasienus. CyOnumanusi. YpaBHeHHE TeruioBoro Oamanca. Texuu-
yeckue ycmpoiicmea u nPaKmuyecKoe npUMeHeHue: 2Upomemp u nCuxpomemp, Ka-
JIopumMemp, mexHonN02uU NOJAYYEHUA COBPEMEHHBIX MAMEPUAIO8, 8 MOM YUCTe HAHO-
Mamepuanos, U HAHOMEXHOJ102UU.

JlabopaTopHble 3aHATHSA:

Jlabopamopnasa paboma Ned> OnipeieneHre BIaXXKHOCTH BO3/1yXa.

N

CamocmosamenvHas paboma odyuarouwuxcs

IIpopabomka Koncnekma 3anamus, NOGMOPEHUE NPOUOEHHO20 HA 3AHAMUU Mamepu-
ana, no0comoeka coodouwenusn no meme: «bopvoa c naneovio na scenesnoi 0opoze»

Paboma nao unoueudyaipbHvim npoeKmom

Pa3znen 4. DiiekTpoguHaMnKa

42 (16/6)

Tema 4.1
DIIeKTpOCTaTUKA

Conep:xxaHue y4eOHOro marepuaja

DJIeKTpu3anus Tel. DJIEKTPUUYECKui 3apsia. [IBa Buaa snekrpudeckux 3apsiaoB. [Iposoa-
HUKH, TUSJIEKTPUKH U MOTYITPOBOJIHUKHU. 3AKOH COXPAHEHUS JIEKTPUUECKOTrO 3apsija.
Bzaumopericteue 3apsinoB. 3akoH Kynona. TodedHblld 3EKTPUYECKHI 3apsil.

2

Dnextpuueckoe nojue. HampsbpkeHHOCTH 3ekTpudeckoro nodis. [IpuHuun cyneprio3u-
[IUU AJICKTPUYECKUX MoJeH. JINHUY HaNPSXKEHHOCTH 3JIEKTPUUECKOTO MOJIS.

PaGora cun anextpoctatnueckoro nois. [lorenuuan. Paznocts norenuuanos. [Iposoa-
HUKH U AUSJIEKTPUKHU B 3JIEKTPOCTATHUECKOM MoJje. JIM3aeKTpuueckas IpOHULAEMOCTb.

OnexTpoeMkocTb. KoHaeHcaTop. DIEKTPOEMKOCTh IUIOCKOIO KOHJEHcaTopa. DHEeprus
3apsKEHHOr0 KOHJeHcaTopa. M3mepeHue 371eKTpOeMKOCTH KOoHAeHcaTopa. M3mepeHue
IJIEKTPOEMKOCTH KOHJeHcaTopa. TeXHHYecKue YCTpOHCTBA M MPaKTUUYECKOE MPHUMEHE-
HHE: DJIEKTPOCKOI, IEKTPOMETP, AIEKTPOCTATUYECKAs 3allUTa, 3a3€MIICHHE JJIEKTPO-
npubOpOB, KOHEHCATOP, KOMUPOBAJIBHBIN anmapar, CTPYHHbIH IPUHTED

Tema 4.2
ITocTossHHBIN BIIEK-
Tpu4ecKuii ToK. Toku
B Pa3IMYHBIX Cpeaax

Conep:xxanue yueOHOro marepuaja

dnexkmpuueckuit mok. Ycnoeusn cywyecmeosanus rnekmpuieckozo moka. Mcmounuku
moka. Cuna moka. Ilocmoanunwiit mok. Hanpasxcenue. 3akon Oma ona yuacmia yenu.
Inexmpuueckoe conpomugienue. YoenabHoe cOnpomuesieHue geuiecmaa.

Ilocneoosamenvnoe, napannenvhoe, cMeulanHoe coeouHenue npoeooHuxos. Pavoma
IeKkmpuyueckozo moka. 3axon /Icoyna-Jlenya. Mownocms 3n1eKkmpuueckozo moka.
Dnekmpoosuxicywiaa cuna u 6HympeHHee COnpoOmueieHue UCMOYHUKA MOKd. 3aKOH
Oma 0ns nonnou (3amkHymoi) r1ekmpuieckoul yenu. Kopomkoe 3amvikanue.

BHGKTpOHHaSI IMPOBOAMMOCTE TBEPABIX MCTAJIJIOB. 3aBHCHMOCTD CONIPOTUBJICHUA MCTAJI-

OK 01

OK 02

OK 03

OK 04

OK 05

OK 07
23.02.017IK2.1
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JIOB OT TeMmiiepaTypbl. CBEpXIpPOBOIUMOCTh. DJIEKTPUUECKUNA TOK B Bakyyme. CBolicTBa
AJIEKTPOHHBIX My4KoB. [TomynpoBoguuku. CoOCTBEHHAs U MPUMECHast IPOBOAMMOCTD I10-
aynpoBogHUKOB. CBolicTBa p-N-nepexona. [lonynpoBoaHUKOBBIE PUOOPHL. DJIEKTpUUE-
CKHIl TOK B PAacTBOPAaxX M PacIIaBax IEKTPOJIUTOB. DIEKTPOIUTHUECKAs AMCCOLMALIMS.
OnexTponan3. DNeKTpudeckuil Tok B razax. CaMOCTOSATENbHBI M HECAaMOCTOSITENIbHBIN
paspsa. Mosaus. 1lnazma

JlabopaTopHbie padoThbl

Jlabopamopuan paboma Ne6 H3yuenue cmeutannozo coeOUHeHUs pe3aucmopos.

Jlabopamopnasa paboma Nel Hzmepenue Inekmpoosurxcyuieii cuibl UCHOYHUKA MOKA
U €20 6HYMPEHHEe20 CORPOMUB1eHUA

Jlabopamopnas paboma Ne§8 OnipeneneHue TepMuueckoro kKodhduireHTa conpoTHBIe-
HUA ME€OU.

JuddepeHupoBaHHbIii 3a4eT

N

Camocmoamenvnas paboma odyuarouuxcs

Ilpopabomka koncnekma 3anamus, nO6mopenue nPoudeHHO20 HaA 3AHAMUL Mame-
puana, noozomoexka coodouienus no meme’ «Illpumenenue mennosozo oeiicmeun moka
Ha Jcene3H000poXcHoll cmanyuuy, « Texnuueckue ycmpoiicmea u npaKkmuieckoe
npumenenue: amnepmemp, 60J1bmMMemp, peocmam, UCMOYHUKU MOKA, I/1eKMpPo-
HazpesamenvHble NPUOOPLL, INEKMPOOCEEM UM ENIbHBIE NPUOOPDLL, MEePMOMeEmp CO-
npOmMueNeHUs, 6aKYYMHbLI OUOO, MEPMUCHOPbL U (homope3ucmopsl, NOJIYnPOEOOHU-
K06blil 0100, 2anveanukar, «Ilpumenenue pasnuunblX AKKyMyaamopose Ha Hcene3sHo-
00pOIHCHOM mpaHncnopmey.

Pabdoma nao unousudyanbHvim npoeKmom

Tema 4.3
Mar»urtHoe 1oJe.
DJIeKTpOMarHuTHas

HHIYKOUA.

Conep:kanue y4yeOHOro MmarepuaJjia

[TocTosiHHbIE MarHuThl. B3anmonecTBrE NOCTOSHHBIX MarHuTOB. MaruutHoe nojue. Bek-
TOpP MarHUTHOM MHAYKIMU. [IpuHIUN Cyneprno3uiuu MarHUTHBIX MOJel. JINHUM MarHuT-
HoM unaAykuu. KaptrHa JTMHMI MArHUTHON MHAYKIIMHU MOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHoe noje NpoBOJHMKA ¢ TOKOM. KapTHMHa JMHUN MHAYKUUHM MarHUTHOTO IOJIS
JUIMHHOT'O MPSIMOTO MPOBOAHUKA M 3aMKHYTOT'O KOJIBLIEBOI'O MPOBOJHHKA, KATYIIKH C TO-
koM. OnbIT Opcrena. BzaumonelicTBre NpoBOIHUKOB C TOKOM.

Cuna Ammnepa, ee Moayns u HanpasieHue. Cwia JlopeHna, ee MOIyJb M HalpaBieHUE.
JIBM>KeHHe 3apsKeHHOM 4acTUIIbI B OAHOPOJHOM MarHuTHOM mone. PaGora cumsl Jlopen-
1a.

SIBneHue ANEKTPOMATHUTHOM MHAYKIUHU. 1I0TOK BEKTOpa MarHMTHOW MHIAYKLIHH. DJIEK-
TPOABMKYLIAsl CHJIa MHAYKIMU. 3aKOH 3J€KTpoMarHuTHoi muaykuuu Papaznes. Buxpe-
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BOC JJICKTPHUYCCKOC IIO0JIC. BJ'ICKTPOI[BI/DKYHIaH Chjla MHAYKIUHU B MPOBOJHHUKEC, IBUKY-
MEeMCs IMMOCTYNATCIIBHO B OAHOPOJAHOM MAIrHUTHOM ITOJIC. HpaBI/IJ'IO Jlenna.

NHayKTHBHOCTB. SIBIEHME CAaMOMHAYKIMH. OJEKTPOIABIKYIIas CHJIA CAMOMHIYKLHH.
DHeprus MarHUTHOTO MOJIsl KATYHIKU C TOKOM. DJIEKTPOMAarHuTHOE I0JIe

Texuuueckue ycmpoﬁcmea U npaKkmuu4eckoe npumeHernue: noCmosaHHbIE MACHUMDbL,
dJIeKmpomacHumaol, 9flel<mp003uzamenb, YCKopumeiu 3jieMeHmapHslx dacmuy, UH-
Oykuuonuaﬂ neub.

Pewenue 3a0au ¢ npogheccuonanvHoil HanpasIeHHOCMbIO

JlabGopaTtopHbie padoThl

Jlabopamopnasa paboma Ne9 ViccnienoBanue qeHCTBUS TOCTOSHHOTO MarHUTa Ha PaMKYy C
TOKOM.

Jabopamopnaa paboma NelO H3yuenue saeneHus 3>1eKmMpOMAZHUMHOU  UHOYKYUU.
H3yuenue pabomul mpancghopmamopa

CamocmosmenvHas paboma o0yuarouuxcs

Paboma nao unoueudyaibnvim npoeKmom

Pa3nea 5. Kosieoanus

U BOJIHbI

40 (6/-)

Tema 5.1 Mexanuue-
CKHE | dJIEKTpoMar-
HUTHBIE KOJe0aHus

Copepxanue yueOHOIo MmaTepuasia

KonebarenpHas cuctema. CBOOOIHBIE MEXaHUYECKHE KoJebaHus. ['apMoHUIeCcKre KoJe-
6anus. [lepuon, yacrora, aMIMTya 1 (aza KosebaHui.

2

[IpyXuHHBINA MassTHUK. MaTeMaTu4ecKuil MasiTHUK. Y paBHEHHE rapMOHUYECKUX KoieOa-
Huil. [IpeBpaieHre sHepruy Npu rapMOHMYECKUX KOJICOAHHUSX.

Konebarenbuplit KoHTYp. CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUs B UCaTbHOM KOJie-
0aTeIpHOM KOHTYpE. AHAJIOTHS MEXTy MEXaHUYECKUMH M 3JICKTPOMarHUTHBIMU KoJjie0a-
HussMu. @opmyia ToMcoHa. 3aKOH COXpaHEHUs YHEPTUU B HJICATHHOM KOJIEOATSIIbHOM
koHType. [IpecTaBieHue o 3aTyxaronux KojaeOaHusIx. BeIHyKIeHHbIC MEXaHHUYSCKUE
KkonebOanus. Pe3zonanc.

BoinyxneHHble 351eKTpoMarHuTHbIE Kosiebanus. [lepemennsiit Tok. CUHycOUJaNbHbBIN
NIEPEMEHHBIN TOK. MOITHOCTh NIEPEMEHHOT0 TOKA. AMIUINTYTHOE U JENCTBYIOLIEE 3HAYE-
HUE CHJIbI TOKA U HAIIPSKEHUS.

Tpancdhopmatop. [IpousBoacTBo, nepenaya u NoTpedICHUE IEKTPUIECKON YHEPTUH.
DKOJIOTMUECKUE PUCKHU IIPU MPOU3BOJICTBE JIEKTpUUYeCcKOM 3Hepruu. Kynbrypa ucmnoiib3o-
BaHUs AJIEKTPOIHEPIHH B MOBCETHEBHOM JKU3HU

Pewenue 3a0au c npogheccuonanvnoii nanpasneHHocmoio

JlabopaTopHble 3aHATHUSA

OK 01

OK 02

OK 04

OK 05

OK 07
23.02.017IK2.1
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Jlabopamopnas paboma Nell ViccnenoBanue 3aBUCHMOCTH MEPUOAA MaJbIX KOJIeOaHMI
rpy3a Ha HUTHU OT JUTMHBI HUTH U MacChl rpy3a.

Jlabopamopnana paboma Nel?2. ViccnenoBaHue NepeMEHHOr0 TOKA B LIENH U3 MOCJIEA0Ba-
TEJIbHO COEJIMHEHHBIX KOHJIEHCATOPa, KaTyIlIKH U PE3UCTopa

CamocmosamenvHas paboma odyuarouwuxcs

Paboma nao unoueudyaibHvlm npoeKmom

Ilpopabomka Koncnekma 3anamus, ROGMOPEHUE NPOLOCHHOZ0 HA 3AHAMUU Mamepu-
ana, noozomoeka cooouienus no meme: «Ilpumenenue paznuunvix 6uooe mpancgop-
MaAmopos Ha Hcene3HO00POoIHCHOU cmanyuuy,» «HMcnonv3yemoie 6udbl céa3u Ha no-
OBUINCHOM COCIABE U HA HCENE3HOOOPOIHCHBIX CMaHUUAX», « Texnuueckue ycmpoiicmea
U npaKmuyeckoe npumeHenue: I1eKmpuiecKuil 360H0K, 2eHePaAmop nePemeHHozo mo-
Kda, TUHUU IJIeKmponepeoa).

Tema 5.2 Mexannue-
CKHE U 3JIEKTpoMar-
HUTHBIC BOJIHBI

Coaep:xxanue yueOHOro MmaTepuaja

Mexanudeckue BOJIHBI, YCia0BuA pacnupoctpanenus. [lepuoa. CkopocTh pacnpocTpaHeHUs
U MHa BonHbL. [lonepeunsie u npoaoabHble BOIHBL. HTEepdepeniys u audpakus Me-
XaHUYECKHUX BOJIH.

3ByK. CKOpoCTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

Texnuueckue ycmpoiicmea u npaKkmuueckoe npuMeHenue: My3vlKaibHble UHCHLDY-
MeHmbl, YIbMPA38YK06aAs OUAZHOCMUKA 8 MEeXHUKe U MeOuyuHe, paoap, paouonpuém-
HUK, meyiesu3op, anmenna, meaegon, CBY-neuw

DNEeKTpOMAarHUTHBIE BOJIHBL. Y CJIOBUS U3ITyUYEHHUS 3JIEKTPOMArHUTHBIX BOJIH. B3anMHast
opueHnranus BekTopoB E, B, v B anekTpoMaruutHoit BosiHe. CBOMCTBA 3JIEKTPOMArHUT-
HBIX BOJIH: OTpa)kKeHUE, peJoMIIeHHe, onspu3anus, nudpakuus, uarepdepenus. Cko-
POCTB 3JEKTpOMArHUTHBIX BOJIH. [IIkana sanekTpomMarauTHeIX BoJIH. [IpumMeHeHue 3iiek-
TPOMAarHUTHBIX BOJIH B TeXHHUKE U ObITY. [IpHHIMIBI paguocBsa3u U TeneBuaeHus. Panuo-
JIOKaIMsl. DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKpY KaroUeil cpeibl

Tema 5.3
Onruka

Conep:kaHue y4eOHOro MaTepuasia

I'eomerprueckas ontuka. IIpsmMosMHEHOE paclpOCTpPaHEHHUE CBETA B OJHOPOIHOU Cpe-
ne. JIyd cBeta. ToueuHsblil HCTOYHUK cBeTa. OTpakeHUE CBeTa. 3aKOHbI OTPAKEHHUS CBETA.
[TocTpoenue nzobpaxkeHuil B miockoM 3epkaie. [Iperomienue cBeta. 3aKOHBI peromIe-
HUs cBeTa. AOCONIOTHBIM TOKa3aTenb IpesoMieHus. [logHoe BHyTpeHHEE OTpaKeHHE.
IIpenesbHbIN yroJl OJHOIO BHYTPEHHEI0 OTPaKCHUSL.

Hucnepcus ceeta. CliokHBIH cocTaB 6enoro cBera. [[pet. CoOuparomiye 1 pacCceuBaromIue
nuH3bl. ToHkast nuH3a. POKYCHOE PACCTOSHUE U ONTHYECKas cuja TOHKOM nuH3bL. [lo-
CTPOCHHE H300pKECHHI B COOMPAIONIMX W pacCeMBAIOIMIUX JiMH3aX. DopMyna TOHKOU
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JIUH3BL. YBEJIMYEHUe, TaBaeMoe JIMH30M. lIpenensl npuMEHUMOCTH F€OMETPUYECKON OIl-
THUKH.

BonnoBas ontuka. MHTepdepenuns csera. KorepeHTHbIe UCTOUHUKU. YCIOBUSA HAOIIO- 2
JCHUS MAaKCHMyMOB U MHHUMYMOB B MHTEP(PEPEHIIMOHHON KapTHHE OT JABYX CHH(Aa3HBIX
KOT€PEHTHBIX HCTOYHUKOB. Jludpakius ceta. udpaxnuoHHas pemierka. YcioBHe
HaAOJII0/IEHUs TJIABHBIX MAaKCHUMYyMOB IpH MaJ€HUM MOHOXPOMAaTHUYECKOTO CBETa Ha JU-
¢pakunonHyto pemerky. [onsipusanus ceera
IIpakTnyeckoe 3ansiTue Ne2 IloctpoeHne n300paxeHUil B TOHKHUX JIMH3AX. 2
Pewenue 3a0au c npogheccuonanvbHoil HanpPaeIEeHHOCMbIO 2
JlabopaTopHble padoThI
Jlabopamopnas paboma Nel3 Onpenenenue noka3aTelis IPEITOMICHUS CTEKIIa 2
Jlabopamopnas paboma Neld ViccnenoBanue CBOMCTB M300paKEHUH B JIMH3AX. 2
Jlabopamopnas paboma Nel5 Habmonenue aucnepcuu ceeta. Habmonenune nuHeiuaro- 2
IO CIIEKTpa.
Camocmoamenvnas paboma odyuarouwjuxcs 6
Paboma nao unousudyaivbHvim npoeKmom
Pa3gen 6. OcHOBBI ClIeLHATBHOI TEOPHH OTHOCUTEIbHOCTH 4 (-1-) OK 01
Tema 6.1 Copepxanue yueOHOIro MaTepuajia OK 02
OCHOBEI cienuajb- = = OK 04
. I'panuiibl TPUMEHUMOCTH Kiaccudeckoil mMexanuku. IlocTynarel cnenmanabHON TeopHH
HOU TEOpPUU OTHOCH- i 2 OK 05
TeNLHOCTIL OTHOCHUTENIHOCTH: UHBAPUAHTHOCTh MOJYJIsSi CKOPOCTH CBETa B BaKyyMme, IPUHIIUIT OTHO- OK 07
CUTEJIBHOCTH DiHIITENHA. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTHU. 3aMeJIECHHE BPEMEHHU U
COKpAILlEHUE JUIHHBL.
DHeprust U UMILYJIbC PENATUBUCTCKON yacTHIbl. CBA3b MAcChl C SHEPrHEH U UMITYJILCOM 5
PENSTUBUCTCKON YaCTUIbl. DHEPTHsI TOKOSI
Camocmoamensnas paboma odyyarouuxcs. 4
Paboma nao unoueudyaivbnoim npoeKmonm.
Paznes 7. KBanToBasi pusnka 16 (2/-) OK 01
OK 02
Tema 7.1 Coaepxanue yueOHOIro MaTepuajia OK 04
DJIeMEHTBI KBaHTO- ®otonbl. Popmyna [lnanka cBsi3u sHepruu (poTOHA C €ro YaCTOTOW. DHEPTUsl U UMITYJIbC 2 OK 05
BOM ONTHKHU ¢dorona. [laBnenue ceeta. Oneitel ILH. JIe6eneBa. XuMuueckoe AeHCTBUE CBETA. OK 07
Ortkpeitue u uccnenoanue porodddexra. Onbirel A.I'. CroneToa. 3akoHb! GoTodPdek- 2

Ta. YpaBHeHne DuHIITEHHA 17151 GoTodddekra. "KpacHas rpanuna" dhororddekra. Tex-
HUYECKUE YCTPONCTBA M MPAKTHUYECKOE MPUMEHEHHUE: (OTOIEMEHT, POTOAATIUK, COJI-
HeYHas OaTapesi, CBETOINO]T
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Tema 7.2
CrpoeHune aToma

Conep:xxanue yueOHOro marepuaja

Mogens aroma Tomcona. OnbiTel Pe3epdopaa no paccesnuto -uactuul. [lnanerapHas mo-
nenb atoMma. [Toctynatel bopa. U3nyuenue u nornomieHrne pOTOHOB MpHU MEPEXOJIE aToMa
C OJJHOTO YPOBHS SHEPI'MH Ha APYTOil.

Bupapl criektpoB. CrekTp ypOBHEH 3HEpPIMM aToMa BOAOpoJa. BoiaHOBBIE CBOlCTBa ya-
ctull. Bonubl ae bpoitnsa. KopnyckymnsipHo-BomHOBOM ayann3M. CIIOHTAHHOE W BBIHYX-
JeHHoe n3nmydeHue. Judpakius 3JeKTPOHOB B KpUCTaIaX. Y CTPOHCTBO M MPUHIUN pa-
00THI Ja3zepa. TeXHWYECKHE YCTPOMCTBA W TMPAKTHUECKOE MPUMEHEHHWE: CIIEKTPAbHBIN
aHaJIM3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTED

Tema 7.3
ATOoMHOE S7pO

Conep:xxanue y4eOHOro Mmarepuaja

DKCIEPUMEHTHI, JTOKA3bIBAIOIINE CIOKHOCTb CTpoeHus siapa. OTKPBITHE PaJHOAKTHBHO-
ctu. OneIThl Pe3zepdopaa mo onpeneneHuo coctaBa paguoakTUBHOTO u3nydeHus. CBOii-
cTBa anb(da-, Oera-, ramMmma-u3aydyeHus. BiausHue paanoaKTUBHOCTU HA >KMBBIE OpPTaHU3-
MBI

OtkpeiTHe TpoTOHA M HelTpoHa. HykioHHas Monensb sapa I'eitsenOepra-lBanenko. 3a-
pan sapa. MaccoBoe uncio siapa. Mzotonsl. Anbda-pacna. DIEKTPOHHBIN U MO3UTPOH-
HbII OeTa-pacnaj. ["amMMa-u3nyuenue. 3aKOH paJiMOaKTHBHOTO pacmaja.

DHeprus CBs3M HYKJIOHOB B siyipe. Snepubie cuibl. [ledekt maccel siapa. SnepHbie peak-
nuu. Jlenenue u cuHTe3 suep. AnepHsuiii peaktop. Tepmosinepubiii cuntes. [IpoGaeMbr u
MEPCHEKTUBBl SIFACPHOU DHEPreTHUKU. DKOJOTHYECKUE ACHEKThl SAEPHOM HSHEPreTHUKHU.
DOnemeHTapHble YacTUlbl. OTKpbITHE MO3UTPOHA. MeToabl HAOIIOACHUS U PErHCTpaliu
JJMIEMEHTapHBIX YacTuil. (DyHAaMEHTaIbHBIE B3aMMOACHCTBHs. EAMHCTBO (uU3MYIECKOMA
KapTHUHBI MUpPA

HccnenoBanue TpekoB 4acTUIl (110 TOTOBBIM GoTorpadusim).

Texnuueckue ycmpoiicmeéa u npaKkmuueckoe npumenenue: ¢homolnemenm, gomo-
0amuuk, coiHeyHan damapes, c6emoouood, CneKmpocKon, iasep, K6AHMOoEblii KOMNb-
omep, 0oz3umemp, kamepa Bunvcona, adepnulit peakmop, amomnan oomoa.

Camocmoamenvnasn paboma 00y4arOuuxc.

Pabdoma nao unousudyaivHvim npoeKmom.

Pa3pnea 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3UKH

8 (-/)

Tema 8.1 DiaeMeHTHI
ACTPOHOMUU U aCT-
poduzuku

Conep:xkanue y4yeOHOro MmarepuaJjia

Otansl pa3BUTHs acTpoHOMHH. lIpukinagHoe M MUPOBO33PEHYECKOE 3HAUEHHE ACTPOHO-
mun. Bun 3Be3nHoro HeGa. Co3Be3aus, ipKue 3B€3/Ibl, MIIAHEThI, UX BUJUMOE JBH)KEHUE.
Conneunas cucrema. [lnaners! 3emHol rpynmnbl. [Inanersi-rurantsl. Mansie Tena Coi-
HEYHOMN CUCTEMBI.

OK 01
OK 02
OK 03
OK 05
OK 07
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Counnne, dporocdepa u armochepa. ConHeuHass akTHBHOCTh. Mctounuk sueprum CoHIa 2
U 3Be31. 3BE3/bl, UX OCHOBHBIE XapaKTepHCTUKH. J(narpamMma "creKTpajbHBIA KIacc -
CBETUMOCTB'". 3BE€3/1bl [NIABHOM MOCJIEI0BAaTEIBHOCTH. 3aBUCUMOCTD ""Macca - CBETUMOCTD"
JUISE 3B€3]] TTIAaBHOM MOCIIeIOBATEIbHOCTH. BHYTpeHHEe CTpOeHUE 3BE3 .

CoBpeMeHHbIE TPEJCTABICHUS O MPOUCXOKICHUHN U 3BoMIOIKH CoNHIIA U 3BE3/l. DTaIbl 2
KU3HU 3Be31. Mieunsiit IlyTs - Hama [Manaktuka. CrniupanbHas CTpyKTypa [ anakTukw,
pacnpeneneHue 38e31, ra3a u neliu. [lonoxenue u nBmwxenne Connua B [Nanakrtuke. Tu-
nbl ranakTtuk. [lnockas u chpepuueckas nogacucremsl ['anaktuku PannoramakTuky M KBa-
3apel. UepHble IbIpHI B siApax ranakTtuk. Beenennas. Pacimpenue Beenennoil. 3akon Xa-
06ma. Paz0Oeranue ramaktuk. Teopust Bombmioro B3peiBa. PenmukroBoe m3mydenue. Mac-
mrabHas cTpykrypa Beenennoil. Meraranakrtuka. HepemeHHble mpo6iieMbl aCTPOHOMHH
JIaGoparopHubie padoThI: 2
Jlabopamopnas paboma Nel6. HaGmoneHruss HEBOOPY)KEHHBIM TJIa30M C MCTIOJIb30BaHH-
€M KOMITBIOTEPHBIX MPUIOKEHUH JJIsl ONpeeIeHUs TOJI0KEeHUsT HeOeCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3usi CeBEpHOro NOoMylapus U SpKue 3Be3/1bl
Camocmoamenvnan paboma oo0yyaruuxcs. 4

Paboma nao unoueudyaivnvim npoeKmom.

IIpome:xyTOUHAsI aTTeCTALMA: YK3aAMEH

Ilo Kaxmorx TeMe OIMCEIBAETCS CcoOepXxaHme yuyebHOI'o MaTepmasada (B AOUMIAKTUYECKUX eOMHUIIaxX), HaWMEeHOBAHMUS
HeoBOXOoOQMuMEIX JIabOpPaTOPHEIX, HOPAKTUUYECKMUX M MHEIX 3aHsaTuy. O6BeM YacoB ONpenesiseTCs I[I0 KaxnoM [NO3UIIMU
crosibrra 3.

*[IpodpeCcCHOHAIBEHO —~OPUEHTHUPOBAHHOE COOEPXAaHMEe pacHpernesieHO IO pasznejaM (remaM)
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3. YCJIOBUSA PEAJIM3ALUUA ITPOT'PAMMBI IUCLHUATIJIMHBI
3.1. Tpe6oBaHUsI K MUHUMAJILHOMY MATepPHAJIbHO-TEXHHMYECKOMY olecreve-
HHIO

B coorBerctBum ¢ TtpedoBanusiMu PI'OC COO k maTepHanbHO-

TEXHUYECKOMY 00€ecleueHn0 y4eOHOro mpoiiecca 0a30BbIi ypOBEHb Kypca Qpu3u-
KU Ha YPOBHE CPEIHEro o0IIero o0pa3oBaHus JIOJKEH U3y4YaThCsl B YCIOBUSAX Ka-
OuHeTa (PU3UKHM WM B YCIOBHUSX MHTETPUPOBAHHOTO KAaOMHETa MPEAMETOB €CTe-
CTBEHHO-HAy4YHOro 1MKiIa. B kabunere (u3MKU MPUCYTCTBYET HEOOXOIUMOE Jia-
O6opaTopHOEe 000pyIOBAaHUE JIJIS1 BHITIOIHCHHS YKA3aHHBIX B MPOTpaMMe 0 (GU3HKE
NPAKTUYECKUX pabOT M JEMOHCTpAIMOHHOE 0OopynoBaHue. [[eMOHCTpaimoHHOe
obopynoBanue (HOPMHUPYETCS B COOTBETCTBUH C MIPUHITMTIOM MUHUMAIBHOM JTOCTa-
TOYHOCTH M O0ECIEYMBAET MTOCTAHOBKY MEPEUYHUCICHHBIX B MpOrpaMMe Mo (pu3nKe
KITFOUEBBIX JIEMOHCTpAIUi JJI1 UCCIIEOBaHUSl M3YYaeMBbIX SBJICHUM M MPOIECCOB,
AMIUPUYECKUX U (PYHTAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MpUMeHeHuH. Jla-
O6opaTopHOe 000pyI0BaHUE Jis JTA0OPATOPHBIX U MPAKTUYECKUX padboT hopMupy-
€TCs B BHUJE TEMATHUYECKUX KOMIUICKTOB M OOECTIeuMBacTCS B pacuéTe OTHOTO
KOMIUIEKTa Ha JBYX OOydYarommxcs. TeMaTH4ecKrne KOMIUIEKTHI J1abopaTopHOTro
000pya0BaHUS JOJKHBI OBITH MOCTPOCHBI Ha KOMIUIEKCHOM HMCIIOJb30BaHUU aHa-
JIOTOBBIX W ITM(PPOBBIX MPHUOOPOB, a TAK)KE KOMIBIOTEPHBIX W3MEPHUTEIBHBIX CH-
CTeM B BUJIe IIU(GPOBBIX J1aOOpaTOPUi.

OcHOBHOE 000py/IOBaHUE:

Pabouue mecta o koaudecTBy o0yyaronuxcs- 16 KomIur;

VuebHas nocka— 1 mr.;

IInmakaTHnuna— 2 mr.;

Oducnas mebenb:

Mkad- 5 wr.;

[Mxad-nenan — 1 mr.;

Pabouee mecto npenogaBaTensi- 1 KoMILI.

Cron nig neMoHCTpauuu Mozaenen — 1 mrT.

Oxpan— 1 wr.;

[Ipoextop mynbTUMEAMKHBIA— | IT.;

Komnerorep— 1 mr.;

DJeKTpoHHOE Taba0— 1 mT.;

CreHapl:

«TexHuka 6e30MacHOCTH IPU MPOBEACHUU JTaOOPATOPHBIX PadbOTH;

«adpopManus 1js CTyIeHTaY;

«llIkana 351eKTpOMarHUTHBIX KOJIEOaHU»;

«ITopTpeThl yUeHBIX»;

«Y cIIOBHBIE 0003HAYCHHUS»;
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«/lecsiTHUHBIE MPUCTABKNY,
«INEKTPOMarHUTHHIEC BOJIHBIY;

«1Ixasa MarHuTHBIX MOJIENY;
«Pusuueckue CONsty;

«Komruekt Tabnuir mo Gusuke;

«ITpubop 1151 U3ydeHus: ra30BbIX 3aKOHOBY;
«Hab6op Tabaurr « 3IeKTPOIUHAMHUKANY;
«Habop MHCTPYMEHTOB YEPTEKHBIXY;
[TpuGopst:

Kommac — 10 mr.;

['urpomerp ncuxpomerpudeckuii- 1 mr.;
Bapomerp- 1 mir.;

AmnepmeTp J1abopaTOpHBIi- 6 IIT.;
AMInepMeTp ¢ ralbBaHOMETPOM- 1 mT.;
BoasT™meTp naGopatopHblii- 6 mT.;
BonpT™merp ¢ raneBanomerp- 1 mr.;
Kanopumerp nabopaTopHslii- 5 mT.;
KOC®-1-3 (koMIuIeKT 2JieKTponuTanus)- 1 mir.;
Habop rpy3oB noasecHoii- 2 mr.;

Ha6op rups- 7 mirt.;

OJIeKTpOMarHuT- 1 mr.;

[Tpubop A u3yyeHus ra3oBbIX 3aKOHOB- | MIT.;
JleMOHCTpallMOHHbIE TIIaKaThl;

3.2. UndopmannoHHOe odecneueHrne 00y4eHust

Ilepeyens pexoMeHayeMbIX Y4eOHbIX H3AaHuil, UHTEepHET-pecypcoB, 10MOJI-
HUTEJbHOM JIMTEPaTyphbl

OcHoBHas:

1. Aizeniion, A. E. ®usuka : ydeOHUK U MPAKTUKYM ISl CpeHero mpodeccuo-
HajpHOTO OOpazoBanms / A. E. Aizennon. — Mocksa : M3marensctBo FOpaiit,
2022. — 335 c¢. — (IlpodeccuonanpHoe ob6pazoBanue). — ISBN 978-5- 534-
00795-4. — Tekcr : oanektponnbii // OBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/470950 (nata obpamenus: 17.08.2022).

2. I'opsiueB, b. B. ®usuka. Onruka. [Ipakrnueckue 3aHsATUA @ yueOHOE mocoOue
Ut cpeaHero npodeccuonansHoro obpaszosanus / b. B. T'opsiue, C. b. Morwub-
Hunkui. — Mocksa : U3narensctBo FOpaiit, 2022. — 91 ¢. — (IIpodeccuonainnb-
Hoe oOpa3oBanue). — ISBN 978-5-534-09571-5. — Tekct : anexrponHsIii // DbC
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Opaiit [caiit]. — URL: https://urait.ru/bcode/471980 (nmata oOpaiieHus:
17.08.2022).

3. Tpodumona, T. . PykoBoaCTBO K pelieHuto 3a7a4 1no pusuke : yueOHOe 10Cco-
oue mus cpemHero npodeccuoHanbHoro oopasosanus / T. U. TpodhumoBa. — 3-¢
u3M., uchp. u non. — Mocksa : U3natensctBo HOpaiit, 2022. — 265 c¢. — (Ilpo-
dbeccuonanbHoe obpazoBanue). — ISBN 978-5-9916- 7003-6. — Texkcr : smek-
tpounsbiit // DBC Opaiit [caitr]. — URL: https://urait.ru/bcode/426398 (mara 06-
pamenus: 17.08.2022).

4. T'opnau, B. B. ®usnka: Mexanuka. DJIEKTPUISCTBO U MarHeTu3M. JlabopaTtop-
HBI TPAKTUKYM : yueOHOe Mmocolue Il cpeaHero npodeccuoHaabHOTO 00pa3o-

Banus / B. B. T'opmau. — 2-e usn., mepepad. u qon. — Mocksa : 3gaTenbcTBo
Opaiir, 2022. — 171 c. — (IlpodeccuonanbHoe obpazoBanue). — ISBN 978-5-
534-07608-0. — Tekct : snekrponssiii // DBC IOpaiir [caiit]. — URL:

https://urait.ru/bcode/474441 (nata obpamenus: 17.08.2022).

5. Ponuonos, B. H. ®u3uka : yaebHoe nocodue ajs By30B / B. H. Poguonos. — 2-
€ n3a., ucnp. u gon. — Mocksa : M3narensctBo FOpaiitr, 2022, — 265 c. —
(Beicmiee oopazoBanme). — ISBN 978-5-534-08600-3. — Tekcr : 21eKTpOoHHBIH //
OBC HOpaiit [caiit]. — URL: https://urait.ru/bcode/471415 (nata oOpaiieHus:
17.08.2022).

JIOMOJITHUTEJIbLHAA:

1. Copouan, H. B. ®usuka [DneKTpoHHBIA pecypc]: METOANY. yKa3aHUs JUIsl BbI-
MOJTHEHUS CAMOCTOSITENbHOM paboThl /it cTynaeHToB cren. 13.02.07 Dnektpo-

cHaOxeHue (o otpacisim), 23.02.06 TexHudeckas HKCIUTyaTalusl MOJABUNKHOTO
cocTaBa ejne3HbIx gopor, 27.02.03 ABTomMaTuKa U TeJIEeMEXaHUKa Ha TPAHCIIOPTE
(xenesHomopokHoMm TpaHcriopTe), 08.02.10 CTpoUTENbCTBO KEIE3HBIX JTOPOT,
nyTb U myteBoe xo3siictBo / aBT. H. B. Copouan, mpen. BTXT — ¢umana
PI'VIIC. — Bonrorpan: BTXKT — ¢puwman ®I'bOY BO PI'VIIC, 2021. — 25 c. —
Pexum nocryna: 0P BTXKT — ¢punnana PI'VIIC.

2. IMpomkun, C. C. MexaHnka, TepMOJIMHAMHKA B MOJIeKyIsipHas ¢uzuka. Coop-
HUK 3aJla4 : yueOHOe mocodue sl cpeaHero npodeccuoHaibHOro 00pa3zoBanus /
C. C. Ilpomkun, B. A. Camoneros, H. B. Humenckuit. — 2-¢ u3f., ucrp. u JOIL
— Mocksa : UznatensctBo IOpaiit, 2022. — 467 ¢. — (IIpodeccuonanbHoe 06-
pazoBanue). — ISBN 978-5-534-04774-5. — Texkcr : anexrponnsiii // OBC IOpaiit
[caitr]. — URL.: https://urait.ru/bcode/472888 (nata oopamienus: 17.08.2022).

3. bopnosckuid, I'. A. O6mas ¢usuka B 2 1. Tom 1 : yueGHOE ocobue 11t By30B /
I'. A. bopnosckuii, 3. B. bypcuan. — 2-e uzn., ucnp. u gon. — Mocksa : U3na-
tenbcTBO FOpaiit, 2022. — 242 c. — (Bricmiee obpazoBanue). — ISBN 978-5-
534-05451-4. — Tekct : anektponnbii // OBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/473141 (narta obpamenus: 17.08.2022).
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4. Meroauuecknue pPEKOMEHJALMK IO BBINOJIHEHUIO CaMOCTOSATEIbHOM paboThl
cTyneHToB 1-ro kypca o nuctnumuinae ®Ousuka. H.M. TeszukoBa; BTXKT — dunman
OI'bOY BIIO PI'VIIC. — Boarorpan, 2021. — Pexxum noctyna: 0P BTXKT — ¢u-
mana PI'VIIC

TeMbl HHAUBUAYAIBHBIX IPOEKTOB N0 (pU3UKe:

1. U3yuenwue mpoueccoB TPEHUs U U3HOCA JIETajel MOJIBUYKHOIO COCTaBa U paspa-
00TKa METOJIOB CHIKEHHS ATHX MPOLIECCOB.

2. UccnenoBanue BIusiHNAS BUOpAIMA HA COCTOSTHUE YKEITE3HOIOPOKHON
CTaHIIUH.

3. Pa3paboTka METOAVK TUArHOCTUKU COCTOSIHUS TIOJBM)KHOTO COCTaBa Ha
OCHOBE (PM3UYECKUX MAPAMETPOB.

4, N3ydenue mporeccoB KOPPO3UH METAUTHICCKHX JICTATICH TTOIBHYKHOTO
cocTaBa U pa3paboTKa METO10B OOPHOBI ¢ HEM.

5. HccnenoBanue BIMSHUS Ka4ecTBa BO3yXa Ha pabOTy JIBUTATENICH T10-
JIBM)KHOTO COCTaBa.

6. Pa3pabotka MeToauk noBbIteHus 3pPEKTUBHOCTH HCTIONB30BAHUS
SHEPIUu Ha KeJE3HOAOPOKHOM CTaHIIWU.

7. UccnenoBanme BIUSIHAS IITyMa U BUOPAITUK HA KOM(DOPT MacCaXKUPOB U
pa3paboTka METO/IOB CHMYKEHUS 3TUX (haKTOPOB.

8. Uccnenoranue BiusiHust BUOpanuu Ha KoMGOopT MaccaxupoB U paspa-
00TKa METOJIOB CHIKCHHS ITUX (DAKTOPOB.

9. [Tpunumn paboThl paMOK- METaTIOUCKATENEH.

10.  Xapakrepuctuku Oaraxa, U3ydeHHUe U COCTABICHUS MIEPEUHs] HEIOITy-
CTUMBIX BEILIECTB VIS IEPEBO3KHU.

11.  CrnocoObl mepeBO3KU B3PHIBOOMACHBIX IPY30B Ha KEJIE3HOI0POKHOM
TpaHCIIOPTE.

12. Dkonoruyeckue MOCIEACTBUS aBapuil Ha JKEIE3HOI0POKHOM TPAHCIIOP-
T€.

13.  M3yueHue nocieacTBHii aBapuil B Cydae HecpadaThIBaHHUS aBTOMATHKH
Ha MIEPEKIIIOYECHUE CTPEIKH.

14.  Pa3paboTka METOAMK MOBBIIICHUS 0€30MaCHOCTH JIBUKECHUS TIOABIKHO-
T'O cOcTaBa Ha OCHOBE (PM3MYECKUX TTapaMEeTPOB.

15. Paspabotka MakeTa JCHCTBYIOIIEH KEIE3HOIOPOKHON CTAHITUH.

16. Pa3paborka MakeTa COpTHPOBOYHOIO y3JIa .

17. WccnenoBaHue BIMSHUS BUOPALIMM HA COCTOSTHUE DJIEKTPOOOOPYIOBAHMS
YKEJIE3HOIOPOKHOM CTAHLIMH.

18. Pa3paboTka METOIMK TUArHOCTUKH COCTOSTHUS DJIEKTPOOOOPYI0BAHUS
YKEJE3HOIOPOKHOMN CTAHLIVH.

19. TexHuka 0€30MacHOCTH B OOPAIICHUH C AIEKTPUUECKUM TOKOM Ha Tpe/I-
TIPUSITHH.

20. Texnuka 6€30MaCHOCTH B OOpAIIEHHUH C SJICKTPUISCKAM TOKOM Ha JKe-
JIE3HOJOPOKHOM CTAHLIMH.
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21. Hcnonp30BaHUE 3BYKOBBIX BOJIH M CBETOBBIX CUTHAJIOB B PabOTE CO-
TPYJIHUKA JKEIE3HOU JIOPOTH.

22. 3azemiieHHUE H €ro POJIb Ha JKEJIE3HOJOPOYKHOM CTaHITUH.

23. Merton 3amuUThI CBEPXUyBCTBUTEILHOTO OOOPY/IOBAHKS HA CTAHITHAX H
JIETIO.

24. VccrnenoBaHue BIMSIHUS TPABUTAIIUM HA TIPOIIECCHI MIEPEMEIICHUS TPY-
30B M BArOHOB Ha COPTUPOBOYHOM TOPKE.

25. 3yueHue npoieccoB a3poMHAMUKHN M COMPOTHUBIICHUS BO3TyXa IIPH
JIBIKEHUU TI0€3/10B U pa3pabOTKe METOA0B CHIUXKEHHUS a3POIMHAMUYECKOTO COTPO-
TUBJICHMSI.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIHUIIJIN-
HbI

KoHTpoJb 1 o1eHKa packpbIBaloTCs Yepe3 YCBOSHHbIE 3HAHUS U MPUOO-
peTeHHbIe 00YUaIOIMMHCS YMEHHMSI, HApaBJI€HHbIE HA (P OPMHUPOBAHKE OOILIUX U
npodecCHOHaIbHBIX KoMIEeTeHIMH. KoMmeTeHun JOMKHBI ObITh COOTHECEHBI C
PEeIMETHBIMH PE3YJIbTATAMH.

Kox n HanmMeHOBaHHe Paznen/Tema Tun oeHoOYHBIX
GopMupyeMbIX KOMIIeTEHUHH MepPOonpPUATHIA
OK 01. Beibupats crioco0s! peme- Pasgen 2. Temsl 2.1., 2.2., 2.3.
HUS 33134 npodeccruoHanbHoi ae- Paspen 3. Temsr 3.1., 3.2, 3.3.

FITCJIBHOCTH NpUMEHUTENBHO| Paznen 4. Temnr 4.1., 4.2., 4.3
K pa3JnIHbIM KOHTCKCTAM Pazgen 5. Temsr 5.1.,5.2., 5.3.
Paznen 6. Tema 6.1
Pazgen 7. Temn1 7.1, 7.2, 7.3 YCTHBIH OIPOC;
Pazzen 8 Tema 8.1 (ppoHTANBHBIHONIPOC;
To/c* HaOIII0IeHue
OK 02. Hcnonw3oBaTh coBpeMeH-| Paszen 2. Tems1 2.1., 2.2., 2.3. 32 BBINOJIHEHHEM J1a00-
HBbIE CPEJICTBA MMOWCKA, aHAJIN3a Paznen 3. Temsr 3.1., 3.2., 3.3. paTopHsIX padoT;
v uHTepnperaimu uapopmanun | Pasnen 4. Tems1 4.1.,4.2., 4.3 NPAKTHYCCKUE  PAOOTHI
u uHpopmanmoHHble TexHomoruu| Pasmen 5. Temsr 5.1.,5.2., 5.3. (peleHne Ka4eCTBEHHBIX
U1l BBIMONIHEHUs 3axad mpodec- Pazgen 6. Tema 6.1 M PaCYETHBIX 3a/1a4);
CUOHAJILHOU JICSATCIIBHOCTH Paznen 7. Temsr 7.1, 7.2, 7.3 TECTUPOBAHUE;
Paznen 8. pelieHue Keic-3aaay;
Ilo/c BEINIOJIHEHNE 3aJaHuy
OK 03. TLiaHupoBath Pazgen 1. Tema 1.1 IIPOMEKYTOYHOM  aTTe-

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

U pealu30BbIBaTh COOCTBEHHOE
po(eCCHOHAIBHOE U JINYHOCTHOE
[pa3sBUTHE, MPEIIPUHUMATEILCKYIO

IT
e TEIIBHOCTD ofe
B npodeccuoHanbHOU cdepe, HCH
MOJIb30BaTh 3HAHUS

4 ITpodeccHOHANBHO OPHEHTHPOBAHHOE COEPIKaHNE (COAepKaHIEe MPUKIATHOTO MOIYIS).
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[0 TPaBOBOM M (DMHAHCOBOW T'pa-
MOTHOCTH B Pa3iIHYHBIX JKU3HCH-
HBIX CUTYyallUsaX

OK 04. DddexkTuBHO B3aUMOACH
CTBOBAaTh " paboraTh|
B KOJUIEKTHBE U KOMaH 1€

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

Pasnen 4. Temrsr 4.1.,4.2., 4.3

Pasznen 5. Temsr 5.1.,5.2., 5.3.

Pasnen 6 Tema 6.1
Pazgen 7. Temnr 7.1, 7.2, 7.3
ITo/c

OK 05. OcymecTBisiTh YCTHYIO
Y NHCBbMEHHYKO KOMMYHUKAIUIO
Ha TOCYAapCTBEHHOM s3blke Poc-
cuiickoi dexepauuu C y4eTOM
0COOCHHOCTEH COILIMAJIBHOTO|
U KyJIbTYPHOI'O KOHTEKCTA

Paszgen 1.

Pazgen 2. Temsr 2.1., 2.2., 2.3.
Pa3pmen 3. Temsr 3.1., 3.2., 3.3.

Pasgen 4. Temn1r 4.1.,4.2., 4.3

Paznen 5. Temsr 5.1.,5.2., 5.3.

Pasgen 6. Tema 6.1

Pazgen 7. Temw1 7.1, 7.2, 7.3
Pazgen 8 Tema 8.1

Ilo/c

OK 07. ConeiicTBOBaTh COXpaHe-
HHUIO OKPYKAIOLIEH CPENbI, PECYP-
cocOepeKeHNI0, NMPUMEHATh 3Ha-
HUS 00 UW3MEHEHMH KJIMMATa,
MPUHIUIBL  OEPEXITMBOTO  MPOU3-
BOACTBa, AS()(PEKTUBHO JEHCTBO-
BaTh B UPE3BBIYAMHBIX CUTYaLUAX

Pasznen 2. Temsr 2.1., 2.2., 2.3.
Pa3zmen 3. Temsr 3.1, 3.2., 3.3.

Pasnen 4. Teme1 4.1.,4.2.,4.3

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

Pazgen 7. Temrr 7.1, 7.2, 7.3
Pa3zgen 8 Tema 8.1
ITo/c

23.02.06 /IK 2.1 O0ecneun-
BaTh BBITOJIHCHUE YCIOBUI 110
OpraHM3aIuy JIBHKCHUS

Paznen 2. Tema2.1-2.3,
Pazmen 3. Tema 3.1-3.2,
Pasnen 4. Tema 4.2-4.3,
Paznen 5. Tema5.2.

TPAHCIOPTA.
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