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PabGouas nporpaMma y4eOHOH JUCIUTIINHB paspaboTaHa Ha OCHOBE:

- (denepajbHOrO0 IoOCyaapCTBEHHOIO 0Opa3oBaTebHOrO CTaHIapTa (manee -

®I'OC) mo crnenuantbHOCTU CPEIHETO mpoecCHOHANBHOro 00pa3oBaHHs (nanee —
CITO) 23.02.07. Texuudeckoe 00CIyKHBaHHE U peMOHT aBTOTPAHCIIOPTHBIX CPE/ICTB
yTBEKJIEHHOTO MpHKazoM MHHOOpHAYKH Poccuiickoit ®enepamuu ot 15.11. 2023
Ne863 (3aperucTpUpOBaHHBIM B MHUHIOCTHIIHH Poccun 15.12.2023 No76433);

- (denepallbHOTO TIOCYAapCTBEHHOTO 06pa30BaTebHOrO CTaHAapTa CPEAHEro

o61ero 00pa3oBaHMs, YTBEPKICHHOTO IPHKA3OM MuHuCTEpCTBOM 00pa3oBaHusd M

Hayku Poccuiickoit ®eznepanuu OT 12 mas 2019 r. Ne 413 (¢ u3MEHEHHAMH U

nononHeHusiMu oT 27 aexabps 2023 1.);

- denepanbHOil 00pa3oBaTENbHON MPOrpaMMEL cpenHero obuero oopasoBaHHA,
yTBEP)KIEHHOM NMPHKa30oM MUHIPOCBEIICHHS Poccuu oT 18.05.2023 r. Ne371 (pen.oT
19.03.2024) 3aperucTpHpOoBaHHOro B MHUHIOCTE Poccuu 12.07.2023 Ne72428

- TIpumepHoit pabouert IPOrpaMMBbI 0061meo6pa3oBaTeIbHON yueOHOU
ucIMIUIAEEl  «®u3KKa» Ui MPO(EeCCHOHAIBHBIX 06pa3oBaTe/IbHBIX OpraHH3aliH
(yrBepkaeHa Ha 3acenanuy Cosera IO OLEHKE coniepKaHus U KayecTBa NPUMEPHBIX

pabodux Iporpamm 06111e00pa30BaTENHHOIO0 U COLHANBHO-TYMaHHTapHOTO [UKJIOB

cpeqHero npogeccuoHaIbHOTO o6pazosarust ®I'BOY 110 WPIIO IIpotokon Ne6 oOT

«18» ampens 2025 T.

O6cyxaeHa ’ onobpeHa Ha 3ace/laHuu PaspaboTana npenoiaBaTesb

IpeIMETHO-LIMKJIOBOX KOMUCCHH 3 %4%%1 abuaymuHa O. M.

061me06pa3oBaTENbHbIX AMCIHUIIIHMH

[Tpotoxos Ne 1

«E8» __ Of 2025 r.
[Tpencenarens TTLIK %  H.C.IlopsiBaesa
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1. O0mas xapakrepuctuka padoueil mporpaMmmbli001e00pa3oBaTeIbHOM
TUCIHUTIJIMHBI «DHU3NKAY
1.1.MecTo JTUCHMILUIUHBI B CTPYKType 00pa3oBaTtesibHoii mporpammsbl CIIO:
O61eo6pazoBaTenbHas qucuuIuinHa «Du3nkay sBiIseTcs: 00s13aTeIbHOM Ya-

CThIO 00111€00pa30BaTEeIbHOIO LMKJIa 00pa30BATENbHON MPOrpaMMbl B COOTBET-
ctBuu ¢ ®I'OC CIIO no cnenmansroctu 23.02.07. Texunyeckoe 006CIyXKuBaHUE U
PEMOHT aBTOTPAHCIIOPTHBIX CPEICTB

1.2. Heau u muIaHupyeMble Pe3yJbTaThl 0CBOCHUS JUCIUNIMHBI:

1.2.1. Heau TUCHUIIMHBI:

Conepkanue mporpaMmbl 0011e00pa3oBaTEIbHON AUCHUILIMHBL Du3nKa
HAIPaBJICHO Ha JOCTIKECHUE CIICAYIONMINX IIEIICH:

*  (opmupoBaHHe UHTEpECA U CTPEMIICHHs] OOyYaroIIMXcsl K HAyYHOMY
W3YYCHUIO TIPUPOABI, Pa3BUTHE MX WHTEIUICKTYaTbHBIX U TBOPYECKUX CIIOCOOHO-
CTel;

®  pa3BUTHEC TPEJACTABICHUH O HAYYHOM  METOAC  IO3HAHUSA
1 GOPMHUPOBAHUE UCCIIEAOBATEIHCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBICHUSIM;

*  (opmupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yJbTaTa W3yueHUs
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DPU3UKH;

*  (dopmupoBaHHE YMEHHI OOBSCHATH SIBICHUS C MCTOJIb30BaHUEM (-
3MYECKUX 3HAHUHU M HAYYHBIX JOKA3aTEIbCTB;

*  (opmupoBaHHE MPEACTABICHUN O POTH (PUBUKHU JJIS PA3BUTHUS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTkeHne ATUX TeNIed 00eCTICUMBACTCS PEIICHUEM CISAYIOIMMX 3a]1a4
B TIpoIlecce U3yueHus Kypca (GU3UKU Ha YPOBHE CPEAHETO O0IIero 00pa3oBaHuMs:

®*  npuoOpeTeHHe CUCTEMbI 3HAHUN 00 0OMMX (PU3MUECKUX 3aKOHOMEP-
HOCTSIX, 3aKOHAX, TCOPHIX, BKIIOUYAs MEXaHUKY, MOJICKYJIIPHYIO (PU3UKY, IIEKTPO-
JTUHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKHY;

e  (opMupoOBaHWE YMEHHH MPUMEHATH TEOPETHUYECKHE 3HAHUS
TSl OOBSACHEHHS (PU3UIECKUX SBIICHUN B TIPUPOJIC W JJIS IPUHSITHUS MPAKTHYECKIX

pEILIEHN B TOBCEHEBHOM KU3HU;



®  OCBOEHHME CIIOCOOOB PEIICHUS PA3IMYHBIX 3a/1a4 C SIBHO 3aJlaHHOM (-
3UYE€CKON MOJIETIBIO, 3aj1a4, MOAPa3yMEeBalOIIUX CAaMOCTOATEIIBHOE Co3anne Pusn-
YECKOM MOJIeNI, COOTBETCTBYIONIECH YCIOBHAIM 3a/1a4H;

®*  [OHUMaHUE (PU3NYECKUX OCHOB U MPUHIUIIOB JEHCTBUS TEXHUUYECKHUX
YCTPOMUCTB U TEXHOJIOTHYECKHUX MPOIECCOB, UX BIUSIHUS HA OKPYKAIOIIYIO CPEY;

®  OBJIAJICHHE METOJaMHU CaMOCTOSATEITLHOTO TUTAHUPOBAHUS
U NpoBeJieHus] (GU3NYECKUX IKCIIEPUMEHTOB, aHaIM3a U UHTEpIpeTaluu nHpopma-
MU, ONIPEACIICHUS JOCTOBEPHOCTH MOJYYEHHOTO PE3YJIbTaTa;

®  CO3JaHUE YCJIOBHUM JJIsi Pa3BUTHS YMEHUH MPOEKTHO-HUCCIEAOBATEINb-
CKOM, TBOPYECKOM JIEATEIHLHOCTH.

1.2.2. Ilnannpyembie pe3yJIbTATHI OCBOEHHS 00111€00Pa30BaTEILHOI 11 C-

mUIIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO n Ha ocHOBe PI'OC COO
O6uue komnerenuuu (nanee — OK) u npodeccnonanbHble KOMIETEHIIUU (J1aiee —
ITK) ®I'OC CIIO B COOTHECEHUU C TUYHOCTHBIMH, METANIPEAMETHBIMU U MPEIMET-
HBIMHU  pe3ylibTaTaMu  oOydeHuss 0a3zoBoro ypoBHs (manee — IIPO)

®I'OC COO npencraBieHbl B TaOJIUILIE:



Koa v HaumeHnoBanue
(popmupyembIx
KOMIIeTeHIIMH

IlanupyeMble pe3yJibTaThl 0CBOCHHUS NMPOrPaAMMBbI M0 TUCIHUILIHHE

Oo0mue

JAucnunianHapHbie

OK 01. Beibupatp
CIoCcoObI pelIeHus 3a-
J1a4d IpoQeccuoHab-
HOM JeATEeIbHOCTH IPH-
MEHUTEIIBHO

K pa3JIM4HbIM KOHTEK-
cTam

JIM4HOCTHBIE Pe3yJbTaThl JOJKHBI OTpa)XaTb B 4acTU TPY-
JIOBOT'O BOCTIUTAHUS:

- TOTOBHOCTh K TPYJIly, OCO3HaHHE IIEHHOCTH MacTepCTBa,
TPYIOTIOOHE;

- TOTOBHOCTb K aKTUBHOH JA€ATEIbHOCTU TEXHOJIOTMYECKOM
Y COLIMAJIbHOW HANPaBIEHHOCTU, CIIOCOOHOCTh MHUIIUUPO-
BaTh, IUIAHUPOBATh M CAMOCTOSITENILHO BBINOJIHSATH TaKYIO
NeSITeNIbHOCTD;

- UHTEpEC K pa3Iu4HbIM cdepam mpodhecCUOHATBHON aesi-
TETHHOCTH,

- TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMIO H caM0O00Opa3o-
BaHHUIO Ha MIPOTSHKCHUH BCEU KHU3HU.

MertanpenmeTHble pe3yIbTaThl T0JKHBI OTPaXaTh:
OBnaneHre yHHBEpPCAIbHBIMU y4€OHBIMU IMO3HABATEIBHBI-
MU IEUCTBHUSIMH:

a) 0a30BbIC TOTUYECKHUE JICHCTBUS:

CaMOCTOSITCNIEHO  ()OPMYJIUPOBATh W aKTyaJIM3HPOBATh
npo0iieMy, paccMaTpUBaTh €€ BCECTOPOHHE; YCTAaHABIHBATH
CYIIECTBEHHBIA TPU3HAK WM OCHOBAHHWS I CPaBHEHUS,
KJIacCU(pUKAIUU ¥ 0000IIEHNUS; ONPEACIIATh el JAeSITeIb-
HOCTH, 3a/1aBaTh MapaMeTpbl U KPUTCPUU HUX JOCTHIKCHHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHBOPEUHUS B paccMaTpu-
BaeMbIX SIBJICHUSIX; BHOCUTH KOPPEKTHBBI B JICATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJSM, OICHHBATH
PHUCKH TIOCIICACTBHH JIEATEIHHOCTH; Pa3BUBATh KPEATHBHOE
MBIIUICHUE TIPH PEIICHUH )XU3HEHHBIX MPOOIIeM;

0) 0a30BbBIC UCCIIEAOBATEIIbCKUE ACHCTBUS:

- BIIQJICTh HABBIKAMHU Y4EOHO-HCCIIE0BATEIHCKOM U MPOCKT-

I[TIP6 1. CdopMHpOBaHHOCTH TMPEJACTABICHUH O POJHU
U MecTe (PU3MKM U aCTPOHOMHUHU B COBPEMEHHON Hay4dyHOU
KapTUHE MHpPa, O CUCTEMOOOpa3yomeld poin (pU3nuKu B pa3-
BUTHH €CTECTBEHHBIX HayK, TEXHHUKHU
U COBPEMEHHBIX TEXHOJIOTUHA, O BKJIAJE POCCHIUCKUX
1 3apyOCKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH; MTOHH-
MaHue (PU3NUECKON CYINIHOCTH HAOJI0IaeMBbIX SBJICHUN MHU-
KpOMHpa, MAKPOMHUPA U METaMUpa; MOHUMaHKUE POJIU aCTPO-
HOMMH B IPAKTHUUYECKOH JIEATEIBHOCTH YeJIOBEKA U aIbHEH-
[IeM HAyYHO-TEXHHYECKOM pa3BUTHUU, pOIH  (PHU3UKU
B (hopMupoBaHUU Kpyroszopa ¥ (PyHKIIMOHAIHHOU I'PaMOT-
HOCTH YeJIOBEKA JIJIs peIlIeHHs] TPaKTUYECKUX 3a7ay;

I1P6 2. ChopmMupoBaHHOCTh YMEHUW pacro3HaBaTh (PU3U-
YECKUE SIBIICHUS (MPOLIECChI) U OOBACHATH MX HA OCHOBE
M3YYEHHBIX 3aKOHOB: PAaBHOMEPHOE M PaBHOYCKOPEHHOE
NPSAMOJIMHEHHOE JIBUXKEHUE, CBOOOHOE MaJCHUE Tell, JABH-
KCHHE TI0 OKPYKHOCTH, WHEpIs, B3aUMOJCHCTBUE Tell,
KosiebaTenbHOE ABM)KEHHE, PE30HAHC, BOJTHOBOE JIBUKCHHE;
g dy3usi, OpOyHOBCKOE IBUKEHHE, CTPOCHUE KUAKOCTEN
U TBEpAbIX Tel, U3MEHEHHe o0beMa Tesl MPHU HarpeBaHUU
(OXJaXJIeHUH ), TETNIOBOE PAaBHOBECHE, UCTIAPEHUE, KOHJICH-
cainusl, TUTaBJICHHE, KPUCTAIN3alUs, KUTIEHUE, BIAXKHOCTh
BO3/lyXa, CBA3b CPEAHEN KMHETUYECKON YHEPTUN TEILIOBOTO
JBMDKEHUSI MOJIEKYJI ¢ aOCOJIOTHOM TeMIlepaTypoi, MOBBI-
IIIEHHE J1aBJICHUS ra3a [PHU ero HarpeBaHUU B 3aKPHITOM CO-
CyZe, CBSI3b MEXy TapaMeTpaMH COCTOSIHUSA T'a3a B U30MpPO-
1eccax; JeKTpU3alus Tel, B3auMOJCHCTBUE 3apsiOB, Ha-
rpeBaHKe MPOBOJHHUKA C TOKOM, B3aUMOJACHCTBHE MAarHUTOB,
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HOM JIeATEIbHOCTH, HaBbIKaMH Pa3peLIeHus Ipo0iem;

- BBIABIIATH NPUYMHHO-CIICICTBCHHBIE CBSI3M U AKTyalIU3H-
poBaThb 3a/1a4y, BbIIBUTaTh TUIIOTE3Y €€ PEIICHUS, HAXOAUTh
apryMeHThl JJIs JOKa3aTeJIbCTBA CBOMX YTBEP)KICHUH, 3a-
JlaBaTh MapaMeTpPbl U KPUTEPUH PELLICHUS;

- aHAJIM3UPOBATH IOJIYYCHHBIE B XOJ€ PEIICHUS 3al1a4du pe-
3yJbTaThl, KPUTHUYECKH OLIEHWBATh MX JIOCTOBEPHOCTD,
IIPOrHO3MPOBATh H3MEHEHHUE B HOBBIX YCIIOBHSX;

- YMETh IIEPEHOCUTH 3HAHMSI B I103HABATEIbHYIO U NPAKTH-
YECKY0 YaCTH JKU3HEAEATEIbHOCTH;

- YMETb HMHTEIPUPOBATh 3HAHMS W3 Pa3HBIX IPEIMETHBIX
o0OJjacrei;

- BBIJIBUI'aTh HOBbIE MJIEU, IIPEIAraTh OpUTHHAJIbHBIE IO/~
XOJbl U PEIIECHUS;

- TpOSIBIATH CIIOCOOHOCTh MX MCIOJBb30BaHUS B MO3HABA-
TEJIbHOW M COLIMAJIbHON MPaKTHUKE;

-TIPOSBIIATH CLIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITENIbHO-
My IOHMCKY METOJOB PELIEHUS MPAaKTUYECKUX 3ajay, Mpu-
MEHEHUIO Pa3JInYHbIX METO0B IO3HAHUS;

- CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/7ayd B 00-
pa30BaTENbHON JEATENIBHOCTH U KU3HEHHBIX CUTYalMsX;
BBISIBJISITh NIPUYUHHO-CIIEACTBEHHbBIE CBS3M U NI JIOKa3a-
TENbCTBA CBOUX YTBEPXKACHUN, 3a1aBaTh IapaMeTpbl U KpHU-
TEPUM PEIICHUs aKTyalu3UpoBaTh 3ajady, BBIIBUraTh THU-
NI0TE3Y €€ PEUICHMsI, HAXOJUTh ApIyMEHTHI;

- aHAJIM3UPOBAThH MOJYUYEHHBIE B XO/I€ PELICHUS 3a/1a4Hl pe-
3yJbTaThl, KPUTHUYECKH OLIEHUBATh MX JIOCTOBEPHOCTD,
MIPOrHO3UPOBaTh HW3MEHEHHE B HOBBIX YCJIOBHUSX; JaBaTh
OLIEHKY HOBBIM CHUTYallUsIM, OIICHHBAaTh HPUOOPETEHHBIN
OTIBIT;

- pa3palaTbIBaTh IJIaH peIIeHHs MPOOJIEMBI C YYETOM aHa-
7132 UMEIOUINXCS MaTepHallbHbIX W HeMaTepuabHBIX pe-
CYPCOB; CTaBUTb NMPOOJIEMbI U 33/1a4M, JOIMYCKAIOIIUE allb-
TE€PHATHUBHBIE PEIICHUS

ANIEKTPOMATrHUTHAS UHAYKIHUS, JEHCTBHE MarHUTHOTO OIS
Ha MPOBOJHMK C TOKOM M ABIXKYIIMICS 3apsill, dIeKTpomar-
HUTHbIE KOJIeOaHUs ¥ BOJHBI, IPSAMOJIMHEHHOE pacipocTpa-
HEHUE CBEeTa, OTpakeHUe, MpejoMieHue, UHTephepeHLIns,
TUQPAKIHS U TOJSIPU3ALUs CBETa, AUCTIEpCHsl CBeTa; (PoTo-
ANEKTpUIEeCKUi 3P deKT, CBETOBOE TaBJICHUE, BOSHUKHOBE-
HUE JINHEHYaToOro CHeKTpa aToMa BOJIOPOJA, €CTECTBEHHAs
U UCKYCCTBEHHAs PaIMOaKTUBHOCTD;

I1P6 3. BriageHue 0CHOBOIOJIATAIOMUMH (PU3UIECKUMH T10-
HATUSIMU ¥ BEIMYMHAMM, XapaKTEPU3YIOIUMHU (U3HUECKUe
IpOoIeCChl (CBA3aHHBIMU C MEXaHUYECKUM JBI)KEHHEM, B3a-
UMOJICUCTBUEM TeJ, MEXaHUYECKHUMH KOJIEOaHUSIMU U BOJI-
HaMH; aTOMHO-MOJIEKYJISIPHBIM CTPOEGHUEM BEIIECTBa, Tell-
JIOBBIMH MPOLIECCAMU; DJIEKTPUUYECKUM U MarHUTHBIM IOJISI-
MU, JEKTPUUYECKHM TOKOM, SJIEKTPOMArHUTHBIMH KoJeba-
HUSMHU U BOJTHAMH; ONITHYECKUMU SIBJICHUSMU; KBAHTOBBIMU
SIBIICHUSIMU, CTPOCHHEM aTOMa U aTOMHOTO Sipa, paauoak-
TUBHOCTBIO); BIIQJICHUE OCHOBOIOJIATAOIIUMHI aCTPOHOMHU-
YECKUMU TOHSTHUSMH, TO3BOJISIIOIIMMH XapaKTeprU30BaTh
MIPOIIECCHI, TPOUCXOIAIINE Ha 3BE3/IaX, B 3BE3IHBIX CHUCTE-
Max, B MEXTaJaKTUYECKO! cpesie; ABMKEHHE HEOECHBIX Tell,
DBOJIIONHIO 3Be3] U BeceneHHoIT;

I[IP6 4. Bnamenwe 3aKOHOMEPHOCTSIMH, 3aKOHAMU
1 TeopusiMu (3akoH BcemupHoro Tsrotenus, [, I u 11 3axo-
Hbl HprOTOHA, 3aKOH COXpAaHEHHS] MEXaHWYECKOW DHEPIHUH,
3aKOH COXPaHEHUS! UMITYJIbCA, IPUHIUIT CYTEePIIO3UIIUHI CHII,
MIPUHITUIT PAaBHOIIPABHOCTH MHEPIIHAIBHBIX CUCTEM OTCUETA;
MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS BELIECTBA,
ra3oBbIC 3aKOHBI, MEPBBIA 3aKOH TEPMOJUHAMHKH; 3aKOH
COXpaHEHUs AIIEKTPUUECKOro 3apsiaa, 3akoH Kynona, 3akoH
Oma st ygacTka menu, 3akoH Oma ISl TIOJTHOU 3JIEKTPHU-
YecKoM 1enu, 3akoH Jxoyns - JleHua, 3akoH 3ieKkTpomar-
HUTHOW WHIYKIIMH, 3aKOH COXPaHEHUs YHEPTHH, 3aKOH IIpsi-




MOJIMHEHTHOTO PacrpoCTPaHEHHUs CBETA, 3aKOH OTPaXKEHUs
CBETa, 3aKOH IMPEJIOMIICHHUS CBETA; 3aKOH COXpaHEHHs YHEp-
T'UH, 3aKOH COXPAHEHHUS UMITYJIbCa, 3aKOH COXPAaHEHHUS JIEK-
TPUYECKOTO 3apsija, 3aKOH COXpPaHEHHs MAacCOBOTO 4HMCIa,
noctyJyiatel bopa, 3aKOH paluOaKTUBHOTO pacliajia); yBepeH-
HO€ MCIOJIb30BaHNE 3aKOHOB U 3aKOHOMEpPHOCTEN MpHU aHa-
nmu3e GU3MYECKUX SIBICHUN U MPOIIECCOB;

I1P6 6. Branenne OCHOBHBIMH METOJaMH HAyYHOTO TMO3HA-
HUS1, UCTIOJB3YEMBIMHU B (PH3UKE: MPOBOIUTH MPSMBIE H KOC-
BEHHbIE M3MepeHHs] GU3NYECKUX BEIMYWH, BbIOUpAs ONTH-
MaJbHBIA CIIOCOO M3MEPEHHUS M UCIOIb3Ysl M3BECTHBIE ME-
TOJbl OLIEHKHU MOTPEIIHOCTEN W3MEPEHUM, MPOBOAUTH HC-
CIIEIOBAaHME  3aBUCHUMOCTEH  (pU3MYECKMX  BEIMYUH
C HCIIOJIb30BAHUEM NPSMBIX U3MEPEHHH, OOBSCHATH IMOY-
YCHHBIE PE3yNIbTaThl, UCIONB3Ys (U3UYECKHUE TEOpUH, 3a-
KOHBI M TIOHATHS, W JCJIaTh BBIBOJBI, COOJIIOAATH MpaBHIIa
6e30macHoro Tpyaa
MPU TIPOBEJICHUH KCCIICIOBAHUN B paMKax y4eOHOTO HKC-
MEePUMEHTa U y4eOHO-UCCIIeOBATENLCKON NIEATEIHHOCTH C
HCIIOJIH30BaHUEM ITU(POBBIX U3MEPUTEIBHBIX YCTPOUCTB U
nabopaTopHOro o0opyaoBaHus; CHOPMUPOBAHHOCTH TPE]-
CTaBJICHUH

0 METOJaX MOJYyYEHUs HAYYHBIX aCTPOHOMUYECKHUX 3HAHUI;
I1P6 7. ChopMHupOBaHHOCTH YMEHHS pelIaTh pacueTHbIE
3a/la4¥ C SIBHO 3aJaHHON (PU3MUECKON MOJETBIO, UCTIONB3Ys
buznveckue 3aKOHBI
Y PUHITUIIBL, HA OCHOBE aHAJIM3a yCIIOBUS 3a/1a4U BBIOUPATh
(UBUYECKYI0 MOJIETb, BBIICTATh (PU3UUYECCKHUE BEIUYHHBI U
(dbopMyIIbl, HEOOXOAMMBIE TSI €€ PEIIeHUs, TPOBOAUTH pac-
YEThI ¥ OIICHUBATh PEaTbHOCTH MOJYYEHHOTO 3HAYCHHS (HU-
3UYECKOM BEJIMYMHBI; pellaTh KaueCTBEHHBIC 3a/1aud, BBbI-
CTpauBasi JJOTUYECKH HETPOTHBOPEUMBYIO IETIOYKY pPaccy-
XKICHUH C OMOPOM HA U3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
1 (HU3UYECKHUE SBICHUS




OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA
MIOUCKA, aHaJIM3a

Y MHTEPIIPETAIlUN HH-
dbopmanuu

1 nH()OpPMAITMOHHBIC
TEXHOJIOTUH

JUTSL BBITIOJTHEHUS 32,149
npohecCHoHaNBLHOM
JeSITeTTbHOCTH

JIM4HOCTHBIE pe3yJdbTaThl JOJDKHBI OTpakaTb B 4YacTU
LEHHOCTH HAyYHOT'O ITO3HAHHUS:

- c(OPMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH M OOIIECTBEHHOI
NPaKTUKH, OCHOBAaHHOTO HAa TUAJIOTe KYJIbTYp, CHOCOOCTBY-
FOILIETO OCO3HAHMIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHPE;
- COBEpPLICHCTBOBAHUE SA3bIKOBOW U UATATEIBLCKOU KYJIbTYPbI
KaK CpPEACTBA B3aUMOJCHCTBUS MEKY JIFOAbMU U IMO3HAHUS
MHUpA;

MeranpeameTHele pe3ynbTaThl AOKHBI OTpaxkaTh: OBia-
JICHHE YHUBEPCAIbHBIMU yUE€OHBIMH I03HABATEIbHBIMU JCH-
CTBUSMU:

B) paboTa ¢ uHpopmanueit:

- BJIaJIeTh HAaBbIKaMU IMOJIy4eHUs UHPOPMAIMK U3 UCTOYHU-
KOB Pa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYILECTBIIATh IOUCK,
aHaJIN3, CUCTEMAaTU3allMI0 U UHTEPIPeTalnio HHPOopMaun
pa3IMYHbIX BUAOB U (OPM IPEICTABICHHUS;

- CO3/1aBaTh TEKCThl B Pa3IMYHBIX (hopMarTax C y4eToM Ha-
3Ha4eHUsT MHPOPMALMU M LEJNEBOH ayIuTOpPHH, BHIOMpas
ONTHUMAJIbHYIO (POPMY MpE/ICTaBICHHS U BU3YyaIU3alluy;

- HCIOJIB30BaTh CPEJCTBa MH(POPMAIMOHHBIX U KOMMYHH-
KAallMOHHBIX TEXHOJIOTUN B PEIIEHUH KOTHUTHUBHBIX, KOMMY-
HUKaTHBHBIX M OPraHM3allMOHHBIX 33Ja4 C COOJIOACHUEM
TpeOOBaHUI APrOHOMHUKH, TEXHUKH OE30MaCHOCTH, THTHE-
HBI, pPecypcocOepeXeHus, MPaBOBBIX U ITHUECKUX HOPM,
HOPM HH(POPMAIIMOHHON O€30MTaCHOCTH;

- BJIaJIeTh HABBIKAMHU PACIO3HABAHUS W 3aIIUTHI MHPOpMa-
UH, THOOPMAITMOHHOM 0€30MaCHOCTH JTUYHOCTH

[1P6 5. YMeHue yuyuThIBaTh T'PAaHHIIbI IPUMEHEHUS H3yUYeH-
HBIX (PU3MYECKUX MOJENeN: MaTepraibHas TOYKa, WHEPIIH-
aJIbHasl CUCTEMa OTCYEeTa, UACATbHBIN I'a3; MOJIEIN CTPOCHUS
ra3oB, JKUJIKOCTEH M TBEpIbIX TeJll, TOUCUHBIN AJIEKTpUYe-
CKUIl 3apsij, siiepHas MOJAETb aTOMa, HYKJIOHHAs MOEIb
aTOMHOTO anpa
IIPU pelIeHUU PU3NUECKUX 3a]a4;

ITP6 9. ChopmMupoBaHHOCTH COOCTBEHHOM MO3HUITUU TIO OT-
HOLICHUIO K (U3UYECKOM MHPOpMAaLUHU, MOTydaeMoll u3
Pa3HbIX HICTOYHUKOB, YMEHUN HCIIOIb30BaTh HU(POBHIE TEX-
HOJIOTHHM JIJIsl TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIPETAIIUU
W TIpEJCTaBICHUSI YUYCOHOW M HAyYHO-TIOMYJISIPHOU HHGOP-
MaliM; pa3BUTHE YMEHHH KPUTHYECKOTO aHajau3a Moyda-
eMoil nHpOpMaITH

OK 03. ITnanupoBatb
U peaIn30BBIBATH COO-
CTBEHHOE Mpodeccro-
HAJIbHOE

U TMYHOCTHOE Pa3BHU-
THE, PEIPUHUMA-

JIM4HOCTHBIE pe3yibTaThl JOJKHBI OTPa)KaTh B YacTU Ay-
XOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

- CIOCOOHOCTh OLEHHMBATH CUTYallMI0 W NPUHUMATH OCO-
3HaHHBIE PELLICHUS], OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEH-
HbIE HOPMBI
Y LIEHHOCTH;

ITP6 9. ChopmupoBaHHOCTh COOCTBEHHON MO3UIIMH 1O OT-
HONIICHWIO K (u3mdecKkod WHPOpMAIMH, IOTy4YaeMOn u3
pa3HbIX HCTOYHUKOB, YMEHUI NCTIOIb30BATh LIU(POBBIE TEX-
HOJIOTHH JIJISl TIOUCKA, CTPYKTYPHUPOBAHUS, WHTCPIPETAIIHN
U IpeCTaBICHUs y4eOHON M HAay4HO-NOMYJIIPHON HMH(OP-
MaIlfH; pPa3BUTHE YMEHHA KPUTHYECKOTO aHajH3a MoJyda-
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TEJBbCKYIO 1eATEINb-
HOCTb

B IpoecCHOHATILHOM
chepe, UCIOIB30BATH
3HAHMA 110 NIPABOBOMU

1 (PMHAHCOBOW TPaMOT-
HOCTH

B Pa3IMYHBIX )KU3HEH-
HBIX CUTYaIUsIX

-OCO3HAHUE JIMYHOTO BKJaJ B TMOCTPOEHUE YCTOWYMBOIO
Oy mymiero;

MeTtanpeaMeTHble pe3ynbTaThl JOJDKHBI OTpakaTh: OBia-
JICHUE YHUBEPCAIbHBIMU PETYISATUBHBIMU JEHCTBUSAMMU:

a) caMOOpraHM3alys:

- CaMOCTOSITEJIbHO OCYILECTBJIATH IO3HABATENBHYIO JAed-
TEJILHOCTh, BBIABIATH MPOOJIEMbI, CTaBUTh U (HOPMYIHPO-
BaTh COOCTBEHHBIC 3a7a4d B 00pa30BaATEIHHOU JIESITEIBHO-
CTH U KU3HEHHBIX CUTyalLUsX;

- CaMOCTOSITEIbHO COCTABIIATH IUIAH PEIEHUs MPOOJIEMBI €
YUETOM MMEIOUINXCSl PECYpCOB, COOCTBEHHBIX BO3MOKHO-
CTeH

U MIPEINOYTEHHUM;

- 1aBaTh OLICHKY HOBBIM CUTYallUsIM;

CHOCOOCTBOBaTH (POPMHUPOBAHUIO U MPOSIBICHUIO HMIMPOKOM
SpYAULUHN B pa3HbIX 00JACTAX 3HAHUH, ITOCTOSIHHO IOBBI-
11aTh CBOM 00pa30BaTeNbHBINA U KYJIbTYPHBIA YPOBEHb;

0) CaMOKOHTPOJIb:

UCHOJIb30BATh MPHEMbI pe(ICKCHH JUIsl OLEHKH CUTYaIUH,
BBIOOpA BEPHOTO PEICHMUS;

- YMETbH OLICHMBATh PUCKH U CBOEBPEMEHHO IPHUHUMATh pe-
LICHUS

110 UX CHMIKEHUIO

eMoit nHpopMaIu

OK 04. 3ddexTuBHO
B3aHMOJICHCTBOBATh
u paboTaTh

B KOJIJICKTHUBE U KO-
MaHJIe

JIMYHOCTHBIE PpPe3yJIbTaThl JIOJDKHBI OTPaKaTh B YacTH
LIEHHOCTH HAYYHOT'O TIO3HAHUS:

-OBJIQZICBAaHNEC  HABBIKAMH  y4eOHO-HCCIICIOBATEIIbCKOM,
MPOEKTHOM

Y COLIMAJILHOU JeATCIIEHOCTH;

MertanpeaMeTHbIe pe3ysbTaThl TOJDKHBI OTpakaTh: OBia-
JICHUE YHUBEPCATHbHBIMA KOMMYHUKATHBHBIMH JICHCTBUSMHU:
0) COBMECTHAs JICSITCIIBHOCTD:

- IOHUMAaTh M UCIIOJIb30BaTh MPEHMYIICCTBA KOMaHTHON

Y MHUBUIYaIbHOU paOOThI;

- BBIOMpATh TEMATHKY W METOJbl COBMECTHBIX JCHCTBUH C

I[IP6 10. Osnagenue ymeHUsIMH paboTaTh B TPYIIIe
C BBIMIOJIHEHUEM Pa3IIUYHBIX COIMAIBLHBIX POJICH, TIAHUPO-
BaTh pa0OTy IPYMIIbI, PAIIMOHAIEHO PACIIPENENIATh ACSITEIb-
HOCTh B HECTaHJAPTHBIX CUTYyAIMsIX, aICKBATHO OLICHUBATH
BKJIQ/I KQKJIOTO M3 YYACTHUKOB I'PYIIITHI B pEIICHUE PaccMart-
pHUBaeMoii mpodIeMbl
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y4eTOM OOIIUX WHTEPECOB M BOZMOKHOCTEH Ka)KI0r0 YeHa
KOJUIEKTHBA,

- NPUHUMATh LIEJTH COBMECTHOW AEATENIbHOCTH, OpPTraHH30-
BBIBAThH

U KOOPJAWHUPOBATh JEHCTBUA MO €€ JOCTUKEHUIO: COCTaB-
JATh IUIAH ACUCTBHM, pacIpeAeIsITh POJIM C YYETOM MHEHUN
YYaCTHHUKOB, 00CYKJIaTh Pe3yIbTaThl COBMECTHON PabOTHI;
-OIICHUBATh Ka4eCTBO CBOETO BKJIA/A M KAKIOTO YIaCTHHKA
KOMaHJIbl B OOIIMI pe3yibTaT MO pa3paboTaHHBIM KpHUTE-
pHSM;

-TpeasaraTb HOBbIE MPOEKTHI, OLEHUBATh UJCH C MO3ULUHU
HOBH3HBI, OPUTMHAJIBHOCTH, HPAKTHYECKOH 3HAYUMOCTH;
KOOPAUHUPOBATH

1 BBITIOJIHATH Pa0OTY B YCIOBUAX PEANBHOTO, BUPTYaJIbHOTO
1 KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

-OCYIIECTBIIATh TO3UTUBHOE CTPATETHYECKOEe TIOBEIACHUE
B Pa3MUYHBIX CUTYyallUsX, MPOSBIATH TBOPUYECTBO M BOOO-
pakeHue, ObITh HHUITNATHBHBIM.

OBnageHne YHUBEPCAJIbHBIMH PETYJISTUBHBIMHU JICHCTBUSA-
MHU:

T') IpUHATHE ce0s U IPYTHX JIIOJIeH:

- IPUHUMATh MOTUBBI U apPTyMEHTBI APYTHX JIFOJSH IIpH aHa-
JM3€ pe3yIbTaToOB JIeATEIIbHOCTH

OK 05. Ocy1iecTBasATh
YCTHYIO U TUCBMEHHYIO
KOMMYHHUKAITUIO

Ha TOCYJJapCTBEHHOM
si3p1ke Poccmiickoit De-
Jiepaliu ¢ y4eTOM 0CO-
OE€HHOCTEN COLIMAIILHO-
ro

1 KyJIbTYpPHOTO KOHTEK-
cra

JIn4HOCTHBIE pe3yJbTaThl JOJDKHBI OTPaKaTh B YaCTH ACTE-
TUYCCKOI'O BOCIIUTAHHUA:

- 3CTETHYECKOE OTHOIICHUE K MHUPY, BKIIFOYAsi ICTETHKY ObI-
T4, HAYYHOI'0 M TEXHUYECKOIO TBOPYECTBA, CIOpPTa, Tpyda
M OOIIECTBEHHBIX OTHOILIECHUN;

B O6HaCTI/I HanI/IOTI/I‘-IGCKOI‘O BOCIIMTAHUA HpOSIBJBITBI
-IIECHHOCTHOE OTHONICHHE K TOCYJapCTBEHHBIM CHMBOJIaM,
I/ICTOpI/I‘-ICCKOMy " HpI/IpOI[HOMy HacJICaAu, IIaMATHHUKAM,
TpaguuusaM HaponoB Poccun, noctuxkenusim Poccun B Hay-
K€, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX U TPYAE;
MertanpeaMeTHbIE PE3yabTaThl JOJKHBI OTpakaTh: OBia-

I[IP6 1. CdopMHpOBaHHOCTh MPEJACTABICHUH O POJHU
U MecTe (PU3MKH U acCTPOHOMHUHU B COBPEMEHHON Hay4dyHOU
KapTUHE MHpPA, O CUCTEMOOOpa3yomeld poin (pU3nuKu B pas-
BUTHH €CTECTBEHHBIX HayK, TEXHHUKHU
U COBPEMEHHBIX TEXHOJIOTUHA, O BKJIAJE POCCHICKHUX
1 3apyOEKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH; MTOHH-
MaHue (pU3NUECKON CYIMIHOCTH HAOJI0IaeMBbIX SBJICHUN MHU-
KpOMHpa, MAKPOMHUPA U METaMUpa; MOHUMaHKUE POJIU aCTPO-
HOMMH B IPAKTHUYECKOH JIEATEIbHOCTH YEJIOBEKA U aIbHEMH-
[IeM HAyYHO-TEXHHYECKOM pa3BUTHUU, pOIH  (PHU3UKU
B (hopmMupoBaHuu Kpyroszopa ¥ (QPyHKIIMOHAIHHOM IPaMoOT-
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ACHUC YHUBCPCAJIbHBIMU KOMMYHUKATUBHBIMU I[GI>'ICTBI/I$IMHZ
a) oOIeHue:

- OCYIIECTBIIATh KOMMYHHKAIIMK BO BCeX c(hepax >KU3HU;

- pPa3BepHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3pEHUS
C UCIIOJIB30BAHUECM A3BIKOBEIX CPCACTB

HOCTH YCJIOBCKA HJI pCHICHUA TPAKTUYCCKUX 3a/1ayd

OK 07. ConeiicTBOBaThL
COXPAHECHUIO OKPYIKa-
IOIIIEH Cpebl, pecypco-
cOepeKCHHIO, TPUME-
HSTh 3HAHUS

00 M3MEHEHUH KIMMa-
Ta, TPUHITUIIEI OEePEK-
JUBOTO MPOHU3BOJICTBA,
3¢ peKTUBHO AEHCTBO-
BaTh

B UpEe3BBIYAITHBIX CUTY-
aIusx

JInyHOCTHBIE Pe3ynbTaThl TOJKHBI OTPAXKATH B YACTH JKO-
JIOTUYECKOI'0 BOCIIUTAHHUSA:

- c(hopMHPOBAaHHOCTH IKOJIOTUYECKOW KYJIBTYpPHl, IOHUMA-
HUE BIMSHMS COLMAIbHO-DKOHOMUYECKUX IIPOLIECCOB Ha
COCTOSIHUE MPUPOJHOM M COLUUAIBHOW Cpelibl, OCO3HAHUE
rII00ATFHOTO XapaKTepa IKOJIOTUIECKUX MPOOIIeM;

- IJTAaHUPOBAHUE M OCYIIECTBICHHE NEUCTBUN B OKPYKAIO-
LI cpelle Ha OCHOBE 3HAHUS LEJIEH YCTOMYUBOTO Pa3BUTH
YeJI0BEYECTBA;

AKTUBHOE HENPUATHE NECUCTBUM, NPUHOCAIIUX BpEl OKpPY-
JKarouien cpeae

ITP6 8. ChopMHUpPOBAaHHOCTh YMEHHsI IPUMEHSThH MOTYYCH-
HBIC 3HAHUS ISl OOBSICHEHHUS YCIIOBUI MPOTEKaHUs (U3H-
YEeCKUX SIBJIICHUH B npupoje
u TUTST TPUHSTHS MPAKTHIECKHIX perieHui
B MOBCEIHEBHOM >XH3HM IUI1 oOecrieueHus: Oe30I1aCHOCTHU
pH OOpaIIEHUH ¢ OBITOBBIMH MPUOOPAMU U TEXHHUUECKUMU
YCTpOICTBaMH, COXpaHEHUS 30POBbsI U COOIIIOJICHUS HOPM
AKOJIOTUYECKOTO TOBEACHUS B OKpY>Karollel cpejie; MOHU-
MaHuE€ HEOOXOJIMMOCTH MPUMEHEHUS ITOCTHKEHUN (PU3UKU
u TEXHOJIOTUI
VIS pallMOHAIbHOTO IPUPOIOTIOIB30BAHUS

MK 1.1.  Ocyuwe-
CTBMATb OUArHOCTUKY
CUCTEM, Y3I0B U Me-
XaHN3MoOB  aBTOMO-
OVNbHbLIX aBUraTenemn

B obnacTtu TpygoBoro BOCNUTAHNSA:

[oTOBHOCTb K  Tpyay, OCO3HaHME LEHHOCTU
MacTepcTBa, Tpygontobue;

[[OTOBHOCTb K aKTMBHOW OeAaATenbHOCTH
TEXHONOMMYEeCKON 1 coumnarnbHOM HanpaBneHHOCTH;
MHTepec K pasnuyHbiM cdepam npodreccuoHanbHOm
OeATernbHOCTU, YMEHME CcOBepLllaTb OCO3HAHHbLIN
BbiGOp Oyaywen npodeccum M peanv3oBbiBaTb CO6-
CTBEHHbIE XN3HEHHbIE NMaHbl

3anonHATh TaONMIly, KPaTKo (UKCUPYS COAEpKaHHUE IPO-
YUTAHHOTO TEKCTA WM JIOTONHSASA HHPOPMALIUIO B TAONHUIIE;
CO3/1aBaTh KapTUHKY, Ta0NuIly, TpaduKu, T1arpaMMbl; IpeI-
CTaBISITh PE3YJIbTATHI BBHITTIOJHEHHON MPOEKTHOM paboTHhI.
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2. CTpyKTypa H coaep:kaHue 0011e00pa30BaTeIbHOM TUCUUIIIMHBI

2.1 O0beM AUCHMILVIMHBI ¥ BUABI Y4eOHOH padoThI

Buj yue6Hoii padoThl O0bem B
yacax

O0bem 00pa3oBaTeIbHOM MPOrPaAMMBbI IM CITATIJIMHbBI 144

OcHoBHOe coiep:KaHue 134

B T.Y.

TEOPETUYECKUE 3aHATUS 98

1a00paTOPHBIE 3aHITHS 20

IMpodeccuonaIbHO OPHEHTHPOBAHHOE COJEPKAHUE (COAePKAHME TIPH- 20

KJIATHOTO MOJYJIs1)

IIpome:xyTOouHAs aTTeCTALMA (PK3aMEH) 6
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2.2. TemaTu4eckuii IJIaH U COAeP:KaHUE TUCUUIIMHBI «DU3UKa»

HaumenoBanue
pa3aesioB U TeM

Conep:xxanue yuyeOHOro Mmarepuasa (0CHOBHOe 1 MpodeccuoHAJIbHO OPUEHTUPOBAHHOE), J1adopa-
TOPHbIE U MPAKTHYECKHE 3AHATHSA, TPUKJIATHOH MOIYJIb (IIPH HAJTUYHUHN)

O0BeM
4acoB

dopMupyembie
KOMIIeTEeHIIUN

1

2

4

Pasnen 1. ®u3uka 1 MeTO/IbI HAYYHOI'0 IIO3HAHUSA

Tema 1.1
BBenenne

Coaep:kaHue y4eOHOT0 MaTepuaJjia

®usnka - Hayka o npupoge. HayyHble MeTodbl NO3HaAHWUS OKpyXatowero mupa. Ponb akcnepumeHTa u
Teopun B NpoLecce No3HaHUsa npupoabl. SKCNepuMeHT B ounsnke. MogennposaHne usnyecknx se-
neHvunm n npoueccoB. Hay4yHble rmnotesbl. Pu3nyeckme 3aKoHbl U Teopuun. [paHnLbl NPUMEHNUMOCTH
dm3nyecknx 3akoHoB. MNMpunHUKMN cooTBeTCTBUA. Pornb 1 MecTo punanku B hopMUPOBaAHUMN COBPEMEH-
HOW Hay4YHOW KapTUHbI MUPA, B NpaKkTU4ecKon AeATENbLHOCTN Noaen

OK 03
OK 05

Pa3zgen 2. Mexanuka

18

Tema 2.1
Kunematuka

Conep:xanue yueOHOro MmaTepuajia

MexaHundeckoe aBmxeHne. OTHOCUTENbHOCTb MeXaHN4Yeckoro aApmxeHna. Cuctema otcyera.
TpaekTopus. [NepemelleHne, CKOpoCTb (CPeaHAs CKOPOCTb, MTHOBEHHAas1 CKOPOCTb) U yCKope-
HMe mMaTepuanbHOM TOYKK, NX MPOEKUNN HA OCU CUCTEMBI KoopamHaT. CrnoxeHne nepemMelle-
HUW 1 CroXeHne ckopocTen. PaBHOMepHoOe 1 paBHOYCKOPEHHOE NPSIMOSNTIMHENHOE ABWXKEHME.
"padhmkn 3aBUCMMOCTM KOOPANHAT, CKOPOCTU, YCKOPEHUS, MyTU U NEPEMELLEHNS MaTepuarnb-
HOM TOYKKM OT BpeMeHn. CBoboaHoe nageHune. YckopeHme cBoboaHoro nageHusi. KpyneonmHen-
Hoe ABWXeHune. [ABMKeHne matepuanbHOM TOYKM MO OKPY>KHOCTWU C MOCTOSIHHOM MO MOAYIIHO
CKOPOCTbI0. YTioBasi CKOPOCTb, NMMHENHas ckopocTb. Nepuoa n Yactota obpalleHus. LieHTpo-
CTPEMUTENBHOE YCKOPEHUE. TEXHUYECKME YCTPOUCTBA M NPaKTUYECKOE NMPUMEHEHME: CNUAO-
MeTp, ABMWKEHNE CHAPSAOB, LienHble U pEMEHHbIE Nepeaayn

[IpakTuyeckue 3aHsATHS

MpakTnyeckmne paboTbl:

M3mepeHne MrHoBeHHOW ckopocTu. MiccrnieqoBaHme COOTHOLLEHUS MexXay NyTsSMU, NponaeH-
HbIMM TENOM 3a nocnegoBaTesbHble paBHbIE NPOMEXYTKU BPEMEHU MPU PaBHOYCKOPEHHOM
OBWXKEHUM C HayanbHOW CKOPOCTbLIO, paBHOW Hymno. 3ydeHne OBWKEHUA Lapuka B BA3KOW
xXungkoctn. sydeHne OBmxXeHUa Tena, OpoLIeHHOro ropusoHTanbHO

Tema 2.2
/InHamuka

Conep:kanue y4eOHOT0 MaTepuasia

MpuHUMn oTHoCcUTENbHOCTU Manunes. NepBbin 3akoH HbloToHA. NHepumanbHble CUCTEMbI OT-
cyeta. Macca Tena. Cuna. lNpuHuun cynepno3nuum cun. Bropon 3akoH HeloTOHa Ans maTte-

OK 01
OK 02
OK 04
OK 05
OK 07
K
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puanbHOM TOYKM B MHepuunanbHon cucteme otcdeta (MCO). Tpetunin 3akoH HbtoTOHa Ans ma-
TepuarnbHbIX ToYeK. 3aKOH BCeMUPHOro TaroteHns. Cuna TaxecTu. lNepBas kocmMuyeckasi CKo-
pocTb. Cuna ynpyroctu. 3akoH N'yka. Bec Tena. TpeHue. Buabl TpeHUs (MOKOS, CKOSTbXEHWS,
kayeHus ). Cuna TpeHusa. Cyxoe TpeHne. Crnna TpeHus CKOMbXEHUS 1 cuna TpeHnsa nokosi. Ko-
appuumeHT TpeHusa. Cuna conpoTUBNEHNSA NPU ABMXKEHUN Tena B XNOKoCTU unu rase. lNocty-
natenbHoe 1 BpallatenbHoe ABWXeHne abcontoTHO TBepaoro tena. MOMeHT cunbl OTHOCU-
TenbHO ocu BpaweHus. [neyo cunel. Ycnosua pasHoBecus Teepgoro tena B MCO. TexHuye-
CKMe YCTPOMCTBA W MpakTU4ecKoe MpUMeEHEHWe: NOOLUMMHUKKN, OBUXEHUE WUCKYCCTBEHHbIX
CMYTHUKOB

[pakTnyeckne 3aHaTus

MpakTnyeckmne paboTbl:

N3y4eHne gBmxeHnsa Gpycka No HAKNOHHOWM NITOCKOCTM NoA AeNCTBUEM HECKONbKMX cun. Uc-
cnefoBaHue 3aBMCUMOCTU CUN YMPYrocTW, BO3HUKAOLWMX B 4ePOPMUPOBAHHON NPYXXUHE U
pe3nHOBOM 06pas3Le OT BENUYMHbI nx gedopmaunm

JlabopaTopHble 3aHATHS

Jlaboparopnas padota 1. MccrnenoBanue yclioBUi paBHOBECHUS TBEPIOTO TeJIa, MMEIOIIETO OCh Bpallle-
HUs

Tema 2.3
3aKOHBI COXpa-
HEHUSI B MEXaHU-
Ke

Coaep:xxanue yueOHOT0o MaTepuajia

Mexanunueckasi pabota u MorHocTh. Kunernueckas sneprus. [loreHnuanbpHast sHeprus. 3aKoH coxpa-
HEHUS MEXaHUYEeCKOM sHeprun. PaboTa cuiib TSHKECTH U CHITHI ynipyrocTu. [I[puMenenne 3akoHOB coxpa-
HeHus. cronb30BaHNne 3aKOHOB MEXaHHKH sl 00BSICHEHUS ABM)KCHUS HEOSCHBIX TEl U ISl Pa3BUTHUS
KOCMHUYECKHUX HCCIICIOBAHUN, TPAHUIIBI MPUMEHUMOCTH KJIACCHUECKOW MeXaHWKu. VMItyisc MaTepu-
aIIbHOM TOYKH (TeJa), CUCTEeMbl MaTepUAbHBIX TOUeK. VIMITylIbC CHIIBI M U3MEHEHHE UMITyJIbCa Tena.
3akon coxpanenust umnyibca B UCO. PeaktuBHoe nBmwxkenue. Pabota cumibl. MomtHocTs cuitbl. Kune-
TUYECKasi SHEePTus MaTepuaibHON TOUYKU. Teopema 00 M3MEHEHUU KUHETHYecKoi sHepruu. [loTeHIm-
anpHas dHeprus. [loTeHmmManpHas SHEPTHs ynpyro IeOpMHUPOBAHHON NpyKWHBL. [loTeHIMaIbHAS
SHEprus Tena BONM3H MoBepxXHOCTH 3emuud. [loTeHManpHbple 1 HeMOTeHIMaNbHbIe Cuibl. CBs3b pado-
THI HEMOTEHIIUAIBHBIX CHJI C U3MEHEHHEM MEXaHHUYECKON IHEPTrUu CHCTEMBI Tell. 3aKOH COXPaHECHHS
MEXaHWYECKOM YHEPruu. YIpyrue u Heynpyrue CTOIKHOBEHUS

[IpakTHyecKue 3aHsATHS

[IpakTuueckue padbOTHI:

W3yuenue cBsI3M CKOPOCTEH TeJ MpH HEYNpyroM yaape. MccnenoBanue cBsi3u pabOThl CUIIBI C U3MEHE-
HUEM MEXaHWYECKOH SHEPTHH Tela.

TexHuueckue ycTpoicTBa M MPaKTUYECKOE MPUMEHEHHE: BOJJOMET, KOIep, NPY>KUHHBIN TUCTOJIET, JBH-
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KCHHUC UCKYCCTBCHHBIX CITYTHHUKOB U PAKCT.
Hcnonns3oBaHne 3aKOHOB MEXaHUKH JUISA 00BACHEHHUS JABHIXCHUA HEOECHBIX TeJI U JJId pa3BUTHUA KOCMU-
YCCKHUX HCCHGHOBaHHﬁ, I'paHuIIbl IPUMCHUMOCTHU KJIaCCHYECKON MEXaHHUKH. I/IMI/ITaI_[I/IH HCBCCOMOCTH

JlabopaTopHble 3aHATHS

Jlaboparopnas pabota 2. UccienoBanue cBsi3u pabOThI CUJIbI C U3MEHEHHEM MEXaHMYECKON SHepruu
TeJla Ha IPUMEPE PACTSIKEHUSI PE3UHOBOTO KI'yTa

Paznen 3. MoJsiekyJsipaasi Gu3nKa ¥ TEPMOAUHAMUKA

20

Tema 3.1
(OCHOBEI MOJIe-
KYJIIPHO-KUHE-
TUYECKOU TEOPUH

Conep:xanue yueOHOro Mmarepuajia

OCHOBHbIE MOMOXEHUSI MOJSIEKYNSPHO-KMHETUYECKON TEOPUM U UX OnbiTHOE OBOCHOBaHME.
BpoyHoBckoe aswxkeHue. Auddysns. Xapaktep OBUKEHUS N B3aUMOLENCTBUSA YacTuL, BeLle-
cTtBa. Mogenu cTpoeHus rasos, XUOKOCTEN N TBePAbIX TeN 1 06bACHEHME CBONCTB BeLLECTBa
Ha OCHoBe 3Tnx mogenen. Macca n pasmepsl Monekyn. Konnyectso Bewectsa. lNocTtosiHHas
ABoragpo. Tennosoe paBHoBecue. Temnepartypa u ee namepeHue. Lkana temnepartyp Lenb-
cna. Mogenb ngeansHoro rasa. OCHOBHOE ypaBHEHUE MOJSIEKYNAPHO-KUHETUYECKON Teopuun
naeanbHoro rasa. AbcontoTHas TemnepaTtypa Kak mepa cpefHen KUHETUYECKON SHeprnn Ten-
NOBOro ABwxeHus Yactuy rasa. LLkana temnepatyp KenbBuHa. a3oBble 3aKOHbI. YpaBHeHWE
MengeneeBa-KnanenpoHa. 3akoH [anbToHa. N3onpouecchl B naeanbHOM rase ¢ nocTosiH-
HbIM KONM4YeCcTBOM BeLllecTBa. [ paduyeckoe npeacrasneHne n3onpoLeccoB: n3otepma, n3o-
xopa, nsobapa. TexHnyeckne ycTpomcTBa M NpakTnyeckoe npuMeHeHue: TepmomeTp, bapo-
MeTp

[MpakTnyeckne 3aHaTUNA

MpakTnyeckne paboTbl: MIamepeHne macchl Bo3gyxa KnaccHon komHate. MccnegosaHue 3a-
BUCMMOCTM MeXAy nNapameTpamMm COCTOSAHNA Pa3peXeHHOoro rasa

JlabopaTopHble 3aHATUSA

JlabopaTopHas pabora 3. M3yueHue OJHOTO U3 U30MPOIIECCOB

Tema 3.2
OCHOBBI TEpPMO-
TTMHAMHKH

Conep:xanue yueOHOro Mmarepuajia

Buytpennss sneprus. Pabota u Termonepenaya. KoiauuecTBo TemioTsl. Y paBHEHHE TEIIIOBOTO OanaH-
ca. [IepBoeHauano repmoanHaMuKku. AanadbaTHeIi iporiecc. Bropoe Havano tepmoauHamuku. Terio-
Bble nBuratenu. KITJ[ tennoBoro nsurarens. OxpaHa npuposl. TepMoanHaMuueckas cuctema. Bay-
TPEHHSS PHEPIUs TEPMOJUHAMUYECKON CHCTEMBI U CIIOCOObI ee u3MeHeHus. KonnyecTBo TeroTsl U
pabota. BHyTpeHHSs 3HEprusi OJHOATOMHOTO MeabHOTO ra3a. Bujabl Temonepeaauu: TemIonpoBoI-
HOCTb, KOHBEKIIMS, U3JIy4CHHE. Y AeNIbHAS TEIUIOEMKOCTh BellecTBa. KoandecTBo TeIIOThI IPH TEIIO-
nepenaue. [Touarue 06 annadbarnom npornecce. [lepBrlii 3akoH TepMoarHaMuku. [IpuMeneHre nepBoro
3aKOHa TEPMOJMHAMMKH K M3ompolneccaM. I'papuueckas uHTepnperaius padotel raza. Bropoil 3akoH

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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TepMoanHaMHUKH. HeoOpaTUMOCTh mporieccoB B npupoe. TernoBsie MamuHbl. [IpHHINTBL 1eHCTBUS
TEIUIOBBIX MalIMH. [IpeoOpazoBaHMs SHEPrUU B TEIUIOBBIX MamMHax. KoaduuueHT noneznoro aei-
cTBHs TerwioBoM mMammHbl. [ukin KapHo n ero ko3 UIMEeHT Mmoje3Horo AeicTBUs. DKOIOrHYecKHe
poOJIeMBbl TEIUIO3HEPreTUKH. TeXHUYEeCKHe YCTpOHCTBa M NPAaKTUYECKOE NMPUMEHEHHE: JBHUraTesb
BHYTPEHHETO CrOpaHHsi, ObITOBOM XOJIOAMIBHHUK, KOHAULIMOHEP

AN3NEKTPUKA N NONYNPOBOAHUKA. 3aKOH COXpaHEeHUs anekTpuyeckoro 3apsaa. Baanmopgen-
ctBue 3apsaoB. 3akoH KyrnoHa. TOoYeYHbIn SneKkTpudeckun 3apsd. JnekTpuyeckoe norse.
HanpsikeHHOCTb anekTpuyeckoro nongd. MNpuHumMn cynepnosvuum anekTpudeckmx nonen. Jin-
HUWN HaNPSXXEHHOCTU anekTpudeckoro nond. PaboTa cun anektpoctatuyeckoro nons. MNoreH-
uyunan. PasHocTb noTeHumanos. [pOBOAHMKN N AUINEKTPUKM B dNeKTpocTaTtuyeckom none. Au-
anekTpuyeckas NPoOHMLAEMOCTb. INEKTPOeMKOCTb. KoHaeHcaTop. ONeKTpoeMKOCTb MioCKo-
ro KoHAgeHcaTopa. QHeprusa 3apsKeHHOro KoHaeHcaTopa

M pakKTn4eckmne 3aHATUA

MpakTtnyeckmne paboTbl: MIamepeHne anekTpoeMKOCTU KoHAeHcaTopa. TexHU4eckne ycTtpou-
CTBa W NPaKTUYECKOE NMPUMEHEHUE: 3NEKTPOCKOMN, ANEKTPOMETP, 3neKTpocTaTuyeckas 3allum-
Ta, 3a3eMrneHne anekTponpmbopoB, KOHAEHCATOP, KONMPOBaIbHbI annapaT, CTPYMHbIN NPUH-

JlabopaTopHble 3aHITHS 2

JlabopaTopHnast padbota 4. I3MepeHue y1eJIbHOM TEIIOEMKOCTH
Tema 3.3 Coaepsxkanue y4e0HOIo MmaTepuaJia 4
ArperaThele co- | [TapoobpasoBaHne 1 koHAeHcauus. MicnapeHue u kuneHue. AGCONIOTHas U OTHOCUTENbHas
CTOsSIHUsI BELlIe- BNaXHOCTb BO3gyxa. HacblweHHbIn nap. YaenbHas Tennota napoobpasoBaHus. 3aBuCU-
cTBa M (pa3oBbIe | MOCTb TEMMNepaTypbl KUNeHUa oT AaBneHus. Teepaoe Teno. Kpuctannuueckue n amopdHble
MepPEeX0/Ibl Tena. AHM30Tponna CBOMCTB KpucTtannoB. XXuakue kpuctannbl. CoBpeMeHHbIE MaTepuansl.

lMnaBneHve n kpuctannusauma. YgenoHaa tennota nnasneHus. Cybnumauus. YpaBHeHue

TennoBoro 6anaHca

[IpakTHyeckue 3aHsATHs

[TpakTuyeckas padora: TexHHUECKUE YCTPOWCTBA M MTPAKTUYECKOE IIPUMEHEHHUE: TUTPOMETP U TICHU-

XPOMCTP, KaJIOpUMETP, TCXHOJIOTI'HU ITOJTYUCHHUA COBPCMCHHBIX MAaTCPUAJIOB, B TOM YUCJIC HAHOMATCPHU-

aJIOB, 1 HAHOTCXHOJIOI'n1

JlaGopaTopHble 3aHATHSA 2

Jlaboparopnas pabota 5. OnpeneneHue BIaXXHOCTH BO3AyXa

Paznen 4. diekTpoguHaMuKa 28

Tema 4.1 Coaep:kaHue y4eOHOT0 MaTepuaJjia 8
DIEKTpPOCTaTHKA | ONEeKTpulauns Ten. dnektpudeckmin 3apsa. [1sa Buga anekrpuyecknx 3apagos. [NpoBoaHUKNY,

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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TEeP

Tema 4.2
TTocTostHHBIN
PIEKTPUYECKUI
TOK. TOKM B pa3-
ITMYHBIX Cpeax

Coaep:kaHue yueOHOI0 MaTepHaJIa

OneKTpnyeckuin Tok. YCrnoBms CyLLEeCTBOBaHMS 3NEKTPUYECKOro Toka. MIcTouHnkn Toka. Cuna
Toka. MocTosAHHbIN TOK. HanpspkeHne. 3akoH OmMa ansa yyacTtka uenun. OnekTpuyeckoe conpo-
TUBNeHue. YaenbHoe conpoTueneHve BellecTsa. [ocnegoBatenbHoe, napannenbHoe, cMme-
LaHHOe coeauHeHne npoBoaHuKoB. PaboTa anektpuyeckoro Toka. 3akoH [xoynsa-JleHua.
MOLLHOCTb 3MEKTPMYECKOrO TOKA. ONEKTPOABMXKYLLAs cuna U BHYTPEHHEE COMPOTMBIIEHUE
NCTOYHMKa ToKa. 3akoH OmMa Anga NonHOM (3amMKHYTOR) anekTpuyeckon Lenu. KopoTtkoe 3ambl-
KaHue. QneKTpoHHas NPoBOAUMOCTb TBEPAbIX METannoB. 3aBUCMMOCTb COMPOTUBINEHUSA Me-
TannoB oT TemnepaTypbl. CBEpPXNPOBOAUMOCTb. JNEKTPUYECKUA TOK B Bakyyme. CBoncTBa
3NEKTPOHHbIX ny4koB. MonynpoBoaHukn. CobcTBEHHAs U NpMMeECHas NPOBOAUMOCTL MOny-
nposoaHukoB. CBOMCTBa p-n-nepexoaa. NMonynpoBoaHMKOBbIE NPUBOPbLI. SNEKTPUYECKUIA TOK
B pacTBOpax W pacnnasax 3f1eKTPONUTOB. DNeKTponNuTuyeckas guccoumaums. OnekTponms.
OnekTpuyeckm Tok B rasax. CamocToATENbHbIN U HECAMOCTOATENbHbLIN pa3psgd. MonHus.
Mnasma

HpaKTI/I‘IeCKI/IC 3aHATUA

[IpakTuueckas pabora: TexHuueckue yCTpoiCTBa U MPaAKTUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIbT-
METp, PEOCTaT, UICTOUHUKU TOKA, 3JIEKTPOHATPEBATENbHbIE TPUOOPHI, JIEKTPOOCBETUTENbHbIE TPUOO-
PBL, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBII THOJI, TEPMUCTOPHI U (HOTOPE3UCTOPHI, TOTYIIPOBOTHU-
KOBBI 1M0J1, TaJIbBAaHUKA

JlabopaTopHble 3aHATHS

Jlaboparopnas padota 6. M3yueHue CMEmanHOTr0 COeAMHEHUS PE3UCTOPOB.
Jlabopartopnast pabota 7. I3mepeHue 31eKTPOIBIKYIIEH CHIIBI HCTOYHHUKA TOKA M €T0 BHYTPEHHETO
CONPOTHUBIICHUS

Tema 4.3
MarHuTHOE I10-
1e. DieKkTpomar-
HUTHAsI UHIYK-
100558

Conep:xanue y4eGHOro MmaTepuasa

[MoCTOS\HHBbIE MarHUTLI. B3anmogencteme NOCTOSAHHbLIX MarHUToB. MarHuTHoe none. BekTop
MarHUTHOM MHOYKUUKW. [1pruHLUKMN cynepnosnumm MarHUTHbIX nosnien. JIMHUMM MarHUTHOW NHOYK-
umn. KaptmHa NMHUA MarHWTHOM MHAYKUMM NOMS MOCTOSAHHBLIX MarHUTOB. MarHutHoe none
npoBoAHMKa C TOKOM. KapTuHa NUHUA MHOYKUMW MarHUTHOrO Nons ASIMHHOMO MPsSIMOro npo-
BOJHMKA N 3aMKHYTOrO KOMbLIEBOro NPOBOAHMKA, KaTywwKkn ¢ TokoM. OnbIT Opctega. Baanmo-
Aencteme NpoBoAHUKoB ¢ TokoM. Cuna Amnepa, ee mogynb U HanpaeneHne. Cuna JlopeHua,
ee Moayrib U HanpaeneHue. [BuxeHne 3apsaKeHHON YacTulbl B OAHOPOLHOM MarHUTHOM Mo-
ne. PaboTta cunbl JlopeHua. ABneHne anekTpoMarHMTHON MHAYKUMW. [10TOK BEKTOpa MarHuT-
HOW MHAOYKUMW. DNEKTPOABMXYLLAA cuia MHOYKUMN. 3aKOH 9NEeKTPOMarHMTHOM nHaykunmn da-
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pagesi. BuxpeBoe anekTpuyeckoe rnone. SnekTpoasmKyLlas cuna UHAYKUUA B NMPOBOAHUKE,
ABMXKYLLEMCSI MOCTYnaTenbHO B OAHOPOAHOM MarHuTHoMm none. Mpasuno JleHua. MHaykTue-
HOCTb. fBNeHne camMoMHOyKUMK. DNEKTPOABUXKYLLASA Cuna CaMOMHOYKUMW. DHEPrnst MarHuT-
HOro Nons KaTyLK/U C TOKOM. QNeKTpoMarHMTHoe rnone

I pakTn4eCckmne 3aHATUA

MpakTnyeckme paboTbl: MI3ydeHne MarHUTHOrO Nossi KaTyLKN C TOKOM.
TexHu4eckne ycTponcTBa M NpakTUYeckoe NpMMeHeHWe: NOCTOSIHHbIE MarHWUTbI, 3NeKTpoMar-
HWUTbI, SNEKTPOABUraTENb, YCKOPUTENWN 3NIEMEHTAPHbIX YacTUL, MHOYKUMOHHAs neYb

JlaGopaTopHble 3aHATHS

Jlaboparopnas padota 8. HMccienoBanue qeiCTBHsI MOCTOSHHOTO MAarHUTa Ha PaMKy € TOKOM
JlabopartopHnast pabota 9. M3yducHue siBJCHUS 3JICKTPOMArHUTHOM UHIYKIIUN

Pazgen 5. Kojie0anus ¥ BOJIHBI

22

Tema 5.1 Mexa-
HUYECKHE

M 3JIEKTpOMar-
HHTHBIE KOJieOa-
HUS

Coaep:xanue yueOHOT0o MaTepuasia

KonebarenbHas cuctema. CBoOO HBIE MeXaHWYecKHue KojeOanus. ['apmonnyeckue konedbanus. [lepu-
0/]1, 4acToTa, aMIIUTy1a U (pa3a konedbanuid. [IpykuHHbIN MagTHUK. MaTemaTuyeckuil MasiTHUK. Y paB-
HEHMe rapMOHHUYecKuX Konebanuil. [IpeBpaiienue sHepruu mpu rapMoHuecKkux konedbanusx. Koneoda-
TeIbHBIA KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJIE€0AaHUS B HI€aIbHOM KOJIe0aTeIbHOM KOHTYPE.
AHaorus Mexay MeXaHH4eCKUMH U 3JeKTPOMarHUTHBIMU KojeOaHusMu. Popmyrna Tomcona. 3akoH
COXPaHEHHMs SHEPIHH B MJI€AJIbHOM KosebaTenbHOM KoHType. IIpencraBnenue o 3aTyxaroomux koneda-
HUSX. BeIHYKIeHHbIe MeXaHnuecKue kojeOanus. Pezonanc. BelHyX/1€eHHBIE 3JIEKTPOMAarHUTHBIE KOJIe-
Oanusi. [lepemennsnii Tok. CHHYCOUIANBHBIN TIEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AM-
IUINTYTHOE U JIeHCTBYIOLIEe 3HAUEHHE CHJIbl TOKa W HampsbkeHus. Tpanchopmatop. [Ipoussozactso,
nepeqaya v MOTPeOICHUE IEKTPUUECKON YHEPIUU. DKOJIOTMYECKUE PUCKU IIPU MIPOU3BOJCTBE DIICK-
TpUUECKOM 3Hepruu. KynbTypa HCII0JIb30BaHUS IEKTPO3HEPTUH B TOBCEIHEBHOM JKU3HU

IIpakTuyeckue 3aHsSTHS

ITpaktuyeckue pabotsl: MccnenoBanue 3aBUCHMOCTH NepUoOJia MallbIX KOJeOaHUH Ipy3a Ha HUTH OT
JUIMHBI HUTH U Macchl rpy3a. TeXHHYecKue yCTpoiCTBa U MPAKTHYECKOE IPUMEHEHHE: DIIEKTPUYECKUI
3BOHOK, T'€HEpaTOp NIEPEMEHHOI0 TOKA, JINHUU DJIEKTpOoIepe1ay

JlaGopaTopHble 3aHATHSA

Jlaboparopnast pa6ora 10. MccrnenoBanue mepeMeHHOTO TOKA B MU U3 MOCJIEA0BATEILHO COCTMHEH-
HBIX KOHJICHCATOpa, KaTYIIKH U PE3UCTOpa

Tema 5.2 Mexa-

CopepxaHue y4yebHOro matepumana

OK 01
OK 02
OK 04
OK 05
OK 07
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HUYECKUe
1 DJIeKTpoMar-
HUTHBIC BOJTHBI

MexaHun4yeckne BOIMHbI, YCrioBUsA pacnpocTpaHeHus. MNepnog. CkopocTb pacnpocTpaHeHns U
AnnHa BONHbI. NonepeyHble U NpoaosibHble BOMHbI. MHTepdepeHums n gudpakums MexaHu-
Yyecknx BOmH. 3ByK. CKopocCTb 3ByKa. [poMKOCTb 3ByKa. BbicoTa ToHa. Tembp 3ByKa. SnekTpo-
MarHWTHble BOSHbl. YCNOBUS U3MNyYEeHUA 3NeKTPOMarHUTHbIX BOMH. B3anmHas opueHTauuns
BekTopoB E, B, v B anektpomarHuTHon BonHe. CBONCTBA 3NEKTPOMArHUTHbLIX BOSH: OTpaxe-
HWe, npenomreHue, nonspusauns, audpakums, nHTepdepeHums. CKOpoCTb 3NeKTPOMarHuT-
HbIX BOMH. LLkana anekrpoMarHuTHbIX BOSH. [IpUMeHeHne SneKTpoOMarHUTHbLIX BOJTH B TEXHU-
ke 1 6bITy. MNMpuHUMNBLI paamMocBaAsn u TenesngeHus. Pagnonokauns. OnekTpomMmarHuTHoe 3a-
rpsi3HEHME OKpy>XXarLen cpeabl

[pakTnyeckne 3aHaTus

MpakTnyeckas pabota: TexHU4eckne yCTpoOMUCTBA U MpakTUyeckoe NpuMeHeHue: My3blKkarb-
Hble WHCTPYMEHTbI, YrbTpa3ByKOBasi AMArHOCTMKA B TEXHUKE W MeauuuHe, pagap, pa-
OVONPUEMHUK, TENEBU3OP, aHTeHHa, TenedoH, CBY-neyb

Tema 5.3
OnTuka

leomeTpuyeckas ontuka. [NpsmonuHenHoe pacnpocTpaHeHue cBeTa B OAHOPOLHOW cpefe.
Jlyy cBeTa. ToyeyHbIn NCTOYHUK cBeTa. OTpaxeHue ceeTa. 3akoHbl OTpaXeHus ceeta. [lo-
CTpoeHue nsobpaxeHu B Nnockom 3epkane. NpenomneHne ceeta. 3akoHbl NPErioMeHns
cBeTa. ABCOMIOTHLIM NoKasaTtenb nperioMmrnieHns. NonHoe BHYTpeHHee oTpaxeHue. MNpeaens-
HbI Yron NOfHOro BHyTPEHHero oTpaxeHus. [ucnepcus ceeta. CnoxHbln coctas 6enoro cee-
Ta. LBet. Cobupatowwime n paccemarolme nnH3bl. TOHKass nNuMH3a. PokyCcHoe paccTosiHue m
ONTUYECKas cuna TOHKOM NUH3bI. [locTpoeHne nsobpakeHnin B cobmparowmnx 1 paccemsato-
Wnx nMH3ax. dopmyna TOHKOM NMH3bI. YBENU4eHne, aaBaemoe nmH3ou. MNpegensl npuMeHun-
MOCTM reomeTpudeckon onTukn. BonHoeas ontuka. HTepdepeHuus ceeta. KorepeHTHble uc-
TOYHUKK. YCnoBusa HabnogeHnss MakCUMyMOB Y MUHUMYMOB B MHTEP(EPEHLMOHHON KapTUHe
OT OBYX CUH(Pa3HbIX KOrepeHTHbIX UCTOYHUKOB. [udpakumsa ceeta. AndpakynoHHas pellet-
Ka. YcrnoBue HabnogeHnsa rnaBHbIX MakCUMYyMOB Mpu NageHnn MOHOXPOMAaTUYECKOro cBeTa
Ha aMpakunMoHHY0 pelleTky. [onspusauus ceeta

[IpakTHyeckue 3aHsATHS

[IpakTuueckue padotsl: Habmonenue nucnepcun ceera. TexHUUecKUe yCTPONUCTBA U MPAKTUUECKOE
IpUMEHEHHE: OUYKH, JIyTa, (oToannapaT, MPOSKIIMOHHBIN anmnapar, MUKPOCKOII, T€JIECKOI, BOJIOKOH-
Hasl ONTHKA, TUPPAKIIMOHHAS PELIeTKa, MOISIPOU, TENECKOI

JlabopaTopHble 3aHATHS

Jlaboparopnas padota 11. OnpeneneHne mokazareis MPEJIOMICHUS CTEKIa
JlabopaTopras pabora 12. VccmemoBanne CBOWCTB 300paKEHWH B JIMH3aX

Pa3nea 6. OcHOBBI cielIHAIbLHON TEOPHH OTHOCUTEIBHOCTH

OK 01
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Tema 6.1
(OCHOBBI TEOpUH
OTHOCUTCIIbHO-
CTH

CopgepxaHue y4e6HOro matepumana

['paHuLbl NPMMEHMMOCTU Knaccuyeckon mexaHuku. Noctynatel cneumanbHOM TeOpUN OTHO-
CUTENbHOCTU: MHBAPUAHTHOCTb MOAYISA CKOPOCTU CBETa B BaKyyMe, MPUHLMN OTHOCUTENbHO-
CTN OnHWTEeNnHa. OTHOCUTENBHOCTL OAHOBPEMEHHOCTU. 3aMeasieHMe BPEMEHM U COKpalLe-
HWe ANWHbI. QHEPrMa N UMNyNbC PENSTUBUCTCKON YacTuubl. CBA3b MacChbl C 3HEPrMen N M-
NyfbCOM PENATUBUCTCKOM YacTULbl. QHEPrMs NOKosi CBOBOAHOM YacTULbI

OK 02
OK 04
OK 05
OK 07

Paspen 7. KBaHToBas unsunka

12

Tema 7.1
JJIEMEHTHI KBaH-
TOBOM ONTHUKH

CopepxaHue y4yebHOro matepumana

®oToHbl. Popmyna NnaHka cBA3M aHeprmn OTOHA C ero YacTOTON. QHEPrusa U UMMyInbLC PoTo-
Ha. OTKpbITUE K uccnegosaHne gotoadpdekra. OnbiTel A.I'. CToneTtoBa. 3akoHbl OTO3M-
dekTa. YpaBHeHne InHWTenHa ans poTtoadpdekrta. "KpacHas rpaHuua” gpotoadpdekra. [as-
nexHune ceeta. OnbiThl MN.H. JlebegeBa. Xumnyeckoe gencremne ceeta. TexHU4ecKne ycTpon-
CTBa W NpaKTM4ecKoe NpuMeHeHne: oToaneMeHT, poToaaTyunk, conHedHas 6atapes, ceeTo-
anoa

Tema 7.2
Ctpoenue atoma

Coaep:kaHue y4eOHOT0 MaTepuaJsia

Mopens atoma Tomcona. OnbiThl Pesepdopaa mo paccesnuro -yactuil. [nmanerapras monens atoma.
IToctynats! bopa. M3nydenue u nornouieHne GOTOHOB MPH MEPEX0JIE AaTOMA C OJTHOTO YPOBHS SJHEPTUU
Ha apyroul. Buael ciektpoB. CriekTp ypOBHEN 3HEpruu aTroma BoA0po1a. BomHOBBIE CBOIMCTBA YaCTHULL.
Bonnsl ne bpoiina. KopnyckynspHo-BoaHOBOH nyanu3M. CIIOHTaHHOE M BBIHYXKICHHOE H3JIy4YECHHE.
Judpakiys 2IeKTPOHOB B KpUCTaJUIax. Y CTPOMCTBO M MPUHILIMII paboThI Ja3epa. TexHuueckue ycTpou-
CTBa M PAKTUYECKOE MPUMEHEHHE: CIIEKTPaIbHBIN aHAIN3 (CIIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIbIO-
TEep

IIpakTruecKue 3aHATUs

[IpakTrueckas padota: HabmrogeHue TMHEHYAaTOrO CIIeKTpa

Tema 7.3
ATOMHOE SIAPO

CopgepxaHue y4yebHOro martepmuana

OKCNepMEHTbI, JoKa3blBalOLME CIIOXHOCTb CTpoeHusa agpa. OTKpbITUE paguoaKTUBHOCTMW.
OnbITbl Pe3epcopaa no onpeageneHunto coctasa pagnoakTMBHOro nanyyvyeHms. CBomcTea anb-
da-, 6eTa-, ramMma-uanyyeHus. BnvsaHue pagmoakTMBHOCTU Ha XMBble opraHn3mbl. OTKpbITUE
nNpoTOHa 1 HemTpoHa. HyknoHHasa mogensb sgpa MenseHbepra-NBaHeHko. 3apsag sapa. Macco-
BO€e uncno sigpa. N3otonbl. Anbda-pacnag. ONekTPoHHbIN 1 NO3UTPOHHLIN 6eTa-pacnag. [[am-
Ma-uanydeHune. 3akoH pagnoakTMBHONO pacnaga. AHeprus CBA3M HYKIOHOB B aape. AaepHble
cunbl. [ledekt macchl aapa. AgepHole peakuuun. [leneHne n cuHTes agep. AgepHbln peakTop.
TepmosigepHbIi cuHTE3. Mpobnembl 1 NepcnekTuBbl AOEPHON SHEPreTUKN. JKonormdeckmne
acnekTbl SAepHON 3HEPreTUkn. SnemMeHTapHble Yactuubl. OTKpbITUE No3uTpoHa. MeToab! Ha-
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ongeHMss U pernctTpauumn anemMeHTapHbIX Yactuy. PyHoameHTarnbHble B3auMOOENCTBUS.
EANHCTBO h13n4eckon KapTuUHbI MUpa

M pakTn4eckmne 3aHATUA

MpakTnyeckme paboTthbl: MiccnepoBaHue TpekoB YacTuy, (MO roToBbIM poTorpadusam).
TexHn4eckne yCcTponcTBa n npakTnyeckoe NnpumMmeHeHne; o3nmeTp, kamepa BunbcoHa, agep-
HbI peakTop, aToMHasa 6omba

Pa3nen 8. DiieMeHTBI ACTPOHOMUH M ACTPOPU3UKHU

Tema 8.1
(DJIEMEHTBI
ACTPOHOMHUU

1 acTpoPU3UKU

Conep:xaHue y4eGHOI0 MaTepuasa:

OTanbl pa3BuTUa actpoHomuun. NpuknagHoe n MMPOBO33PEHYECKOE 3HAYEeHNEe acTPOHOMUM.
Bug 3Be3gHoro Heba. Co3ee3ans, apkue 3Besabl, NraHeThbl, X Buanmoe asmxkeHune. ConHey-
Haga cuctema. lNnaHeTbl 3emMHow rpynnbl. MNnaHeTbl-ruraHTol. Manbie Tena ConHeyHon cucte-
Mbl. ConHue, ootocdepa un atmocdepa. ConHeyHasa akTUBHOCTb. CTOYHMK aHeprumn ConHua
1 3Be34. 3Be3[bl, X OCHOBHblE XapakTepucTuku. [lnarpamma "cnekrparnbHbIi Knacc - CBeTU-
MOCTbL". 3Be3abl rMaBHOW nocnegoBaTeNbHOCTU. 3aBMCUMMOCTbL "Macca - CBETUMOCTb" Ans
3Be3[] rnaBHOW nocnegoBaTenbHOCTU. BHyTpeHHee cTpoeHue 3Be3n. CoBpeMeHHble npen-
CTaBfneHnsa 0 NpoucxoxgeHun n apontoumm ConHua v 3ses3q. JATtanbl XU3HKU 38e34. MneyHbin
MyTb - Hawa Manaktuka. CnupanbHaa CTpykTypa [[anakTuku, pacnpeneneHne 3pesq, rasa u
nbinu. MNMonoxeHne n gemxeHne ConHua B Nanaktuke. Tunbl ranaktuk. Nnockas n cpepunde-
ckas nogcuctembl ManakTukn. PagmoranakTnkm 1 kBasapbl. YepHble Ablpbl B Apax ranakTuk.
BceneHHas. Pacwwupenne BceneHHon. 3akoH Xabbna. PasberaHwe ranaktuk. Teopwus
Bonbworo B3pbiBa. PennkroBoe nanydeHne. MacwTabHas cTtpyktypa BceneHHon. Metara-
nakTuka. HepelueHHble npobnemMbl aCTPOHOMUM

JlabopaTopHble 3aHATUA

Jlaboparopuas pabora 13. HabmoieHus: HEBOOPYKEHHBIM TJTa30M C HCIIOJIb30BAHHEM KOMITBIOTEPHBIX
MPUIIOKECHUHN ISl OTIPE/ICIICHUS TIOJIOKEHHS HEOECHBIX 00BEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO-
3Be3ausi CeBEpHOTO MOJTYIIAPHS B IPKHUE 3BE3bI

OK 01
OK 02
OK 03
OK 05
OK 07

IpodeccuoHAIbLHO OPHEHTHPOBAHHOE CoJiep:KaHNe (coaep:KaHne NPUKJIATHOT0 MOAYJIs)*
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OK, IIK

IpomexyTounas arrecranus (OK3aMeH)

Bcero:

144
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3. YciaoBus peajnm3anuM NporpaMmsbl 001eo0pa3oBaTeIbHOM M CIUIIN-

HbI

3.1 Tpeb6oBaHus K MUHMMAJIBHOMY MATEPHAJIbHO-TEXHHYECKOMY 00ec-
nevYeHun 1o

Kaouner ®du3uku

Habop naCTpyMEHTOB

CTeHz1 MHCTPYMEHTOB

Peocrar noy3yHKOBBIH

BosbT™meTp

JIMH3EI TTOJIBIE

[Tpubop 1uist IEMOHCTpAIK MATHUTHOTO TIOJISt
Amnepmerp

ltaTB yHUBEpCAIBHBIN Qu3.

KinaccHas nocka

Kpecno «Buzurop»

Cron

Crton yueHn4ecKuii

CryJn y4YeHUYeCcKui

HNHTepakTUBHBINA KOMIUIEKT
[IporpammHuo-anmapaTHbiii Komiuieke RAY S222Mi
Hoyt6yxk IlopraTusaeiii [I9BM

Pabouee mecTo npenogasaTens;

KomMnnekT y4yebHo-HarnsagHbIx nocobui;
KomnnekT ANEKTPOHHbIX Bnaeomatepmasnos;

3.2 UudopmanmnoHnHoe obecrieueHne 00ydeHust

Ilepeuenb yueOHbIX M3aaHuii, UHTEpHET-pecypcoB, TONMOJTHUTEIbHOMN JUTEPATYPbI

® ®dusumka. TexHonornvyeckun npocune: yueb. ana ctyaeHToB yupexaeHun ClrO: B 2
4y. Y. 1 /B.®. Omutpuea.-M.: ObpasoBaTenbHO-M3aaTENbCKUA LEHTP « AkagemMunsy,
2024.-320 c.
® ®dusmka. TexHonornveckun npocune: yueb. ana ctyaeHToB yupexaeHun ClMO: B 2
4. Y. 2 /B.®. Omutpuesa.-M.: ObpasoBaTenbHO-U3gaTenbCknin LEHTP « AKagemusi»,
2024.-256 c.

INEKTPOHHbIE pecypcbl:

-Huxepo B.A. ®usuka m1s By30B: Mexannka u MojekyisipHas ¢uzuka / Hukepos B.A. -
M.:JamkoB u K, 2017. - 136 c.: ISBN978-5-394-00691-3 - Pexxum noctyma: httn://zna-
nium.com/catalog/r)roduct/415061
-Kpamaposa C.O.®usuka. Teopus u npaktuka: YueoHoe mocodue / [Tog pea. mpod. C.O.
Kpamapoga. - 2-e uzn., non. u nepepad. - M.: ML PUOP, HUILl UH®PA-M, 2018. - 380 c.:
60x90 1/16. - (Beicuiee obOpazoBanue) (I[lepemnér 7bL]) ISBN978-5-369-01522-3 - Pexum
noctyna :http: /znanium. cot/catalog/product/522108

HNuTepHeT-pecypcnl

www.fcior.edu. ru(®enepanbHblii HEHTP UHHOPMAILIIOHHO-00pa30BaTEIbHBIX PECYPCOB).
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http://znanium/
http://www.fcior.edu/

wwww.dic.academic, 1 (Axkagemuxk. CJI0Bapu U JHIIUKJIONEINN).
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4. KOHTpOJIb 1 OLIEHKA Pe3yJIbTATOB 0CBOEHHS 0011e00pa30BaTe/IbHOM TN CIU-

IJINHBI

KoHTpOoJIb U 011eHKA Pe3yIbTaTOB OCBOSHUS 00111e00pa30BaTeIbHOMN TUCIIN-

IUIMHBI PACKPBIBAIOTCA 4YCPC3 NUCHUILNIMHAPHBIC PC3YyJIbTAThI, HAIIPABJIICHHBIC Ha

dbopmupoBaHue 00IMX U MPO(HECCUOHATBHBIX KOMIIETEHIIMM MO pa3jiesiaM U TeMaM

cojiep)KaHus y4eOHOTr0 MaTepHana.

Ko u HaumeHoBaHue
¢opMuUpyeMbIX KOMIETEHITUMH

Pasznen/Tema

Tun oneHOYHBIX
MepPONnpUATHH

OK 01. BeiOupats criocoObl penieHus|
Bajad TPOo(ecCHOHATLHON IesITeIb
HOCTH MPUMEHUTEIHHO|
K Pa3TUYHBIM KOHTEKCTAaM

Pazgenm 2. Temsr 2.1.,2.2., 2.3.
Pazpen 3. Temsr 3.1.,3.2., 3.3.

Pazgen 4. Teme1 4.1.,4.2.,4.3

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

Pa3nen 6. Tema 6.1
Pazpen 7. Temnr 7.1, 7.2, 7.3
Paznen 8 Tema 8.1

ITo/c!

OK 02. Mcnonb30BaTh COBPEMEHHBIE
CpelCTBa TIOUCKA, aHAIH3a

U MHTEPIIpETAH HH(POpMAIIUU

M WHPOPMAIMOHHBIE  TEXHOJIOTUH]
IUIsL BBIMIOJTHEHUS 3a7jad MpodeccHo-|
HAJIBHOUN JeATeIbHOCTH

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

Pasgen 4. Temer 4.1.,4.2.,4.3

Pazgen 5. Temsr 5.1.,5.2., 5.3.

Pasnen 6. Tema 6.1
Pazgen 7. Temwr 7.1, 7.2, 7.3
Pasnen 8.

ITo/c

OK 03. [Inanuposary|
M pealM30BBIBATH COOCTBEHHOE IPO-
(eccrnoHanbHOE W JMYHOCTHOE pas-
BUTHE, MPEANPHHUMATEIBCKYIO JIe-
SITETLHOCTD

B poecCHOHANBHOM cepe, HCIIOIb-
30BaTh 3HAHHUS
10 MPaBOBOW W (PMHAHCOBOW I'PAMOT-
HOCTH B Pa3iIMYHbBIX JKH3HEHHBIX CH-
TYyaIHsIx

Paznen 1. Tema 1.1

Pazgen 3. Temsr 3.1.,3.2., 3.3.

Pasnen 4. Temer 4.1.,4.2.,4.3
Pa3nen 8 Tema 8.1

ITo/c

OK 04. 3ddexTrBHO B3aMO1eHCTBOA
BaTh u pabortatp
B KOJUIEKTHUBE U KOMaH/Ie

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

Paznen 4. Temer 4.1.,4.2.,4.3

Pazgen 5. Temsr 5.1.,5.2., 5.3.

Paznen 6 Tema 6.1
Pazgen 7. Temnr 7.1, 7.2, 7.3

ITo/c

OK 05.

OcymiecTBasATh  YCTHYIO

Paznmen 1.

YCTHBI OIIPOC;
(GpOHTANBHBIOIIPOC;
HaOI0IeHUE

3a BBINOJIHEHUEM J1a00-
paTOpHBIX paboT;
MPaKTUYECKHe pPadoTh]
(pelleHHe KaveCcTBEH-
HBIX

U pacyeTHBIX 3a/1ay);
TECTUPOBAHUE;
pelLIeHKE Kelc-3a1ay;
BBIIIOJIHEHUE 3aJlaHUN
MPOMEKYTOYHOM aTTe-
CTalNH

! TIpodeccronanbHO OPUEHTHPOBAHHOE CONEPIKAHUE (CONEPKAHNE TIPUKIIATHOTO MOIYJIA).
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14 HI/ICBMGHHyIO KOMMyHI/IKaI_[I/IIO
Ha TOCYJapCTBEHHOM si3bIKe Poccuii-
ckori denmeparuu ¢ yuyeToM OCOOEH-
HOCTEH COILIMAJILHOT'O

U KyJIbTYPHOT'O KOHTEKCTa

Pazpen 2. Temsr 2.1.,2.2., 2.3.
Paszgen 3. Temsr 3.1.,3.2., 3.3.
Paznen 4. Teme1 4.1.,4.2.,4.3
Pazgen 5. Temsr 5.1.,5.2., 5.3.
Pa3nen 6. Tema 6.1

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

ITo/c

OK 07. ConeiicTBOBaTh COXpaHECHHIO
OKpY’Karollel cpeabl, pecypcochepe-
PKEHUIO, IPUMEHSTh 3HaHUS 00 H3Me-
HEHUM KJIUMaTta, NPUHIMIBI Oepex-
ITMBOTO TPOM3BOJACTBA, I(PPEKTHUBHO|
NeiicTBOBaTh B UPE3BBIYAWHBIX CUTY-
AISIX

Paznen 2. Temsr 2.1.,2.2., 2.3.
Paszgen 3. Temsr 3.1.,3.2., 3.3.
Paznen 4. Teme1 4.1.,4.2.,4.3
Pazgen 5. Temsr 5.1.,5.2., 5.3.
Pazpen 7. Temnr 7.1, 7.2, 7.3
Pa3nen 8 Tema 8.1

ITo/c

ITK 1.1. OcymiecTBasATh AUATHOCTHUKY
CHCTEM, Y3JIOB M MEXaHHW3MOB aBTO-
MOOMIIBHBIX JBUTATEIEH

Pasgen 1. Temnr 1.1., 1.2, 1.3 Pas-
men 2. Temur 2.1., 2.2., 2.3. Paz-
men 3. Temnr 3.1.,3.2.,3.3.,34.,
3.5.

Pasgen 7. Temnr 7.1., 7.2.

HaOJIIOJICHUE 34 XOJ0M
BBITIOJTHEHHS  J1abopa-
TOPHBIX paboT;

- HaOJIroeHue 3a)
XOIOM  BBIIIOJHEHUSA
WHIMBHUIYaTbHBIX
MPOEKTOB U  OICHKA
BBITIOJTHCHHBIX TTPOCK-
TOB;

-OK3ameH
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