MHWHHCTEPCTBO HAVKH U BLICILIEI'O OBPA30OBAHUMSA
POCCHIMCKOM ®EAEPALTUU
(DenepanbHOe rocyIapcTBEHHOE OI0KETHOE 00pa30BaTeNLHOE
Y4peKJeHHE BBICIIETO 06pa3oBaHust «CapaTOBCKHUit rOCY1apCTBEHHBINM TeXHUYECKHUit
yHHBepcuTeT uMeHH ['arapuna F0.A.» '

ITpodeccronamsHO-MeArOTHUECKHI KOJIIEIK

ST
-,s‘ﬁ g oBpa ,“'7"{5'

23 1.

PABOYASI IPOTPAMMA YYEBHOM TUCIIAILTHHBI

0/1.06 ®U3HUKA (YIJIYBJIEHHBIIA YPOBEHD)
CIELMATBHOCTD
20.02.02 3AINMUTA B YPE3BBIYANHBIX CUTYAITUAX

Pabouas nmporpamma paccMoTpeHa

Ha 3acelaHiH LUKJIOBOH METOAUYECKOH KOMUCCHH
(pH3MKO-MaTeMaTHIECKHUX TUCIHIUIHH

npotoxoit Ne 77 ot «Ab» , OF 2023 r.
Ilpencenarens LIMK 2 égﬁu& WN.1O. PaxmanuHa

Caparos 2023




Pabouas mnporpamma yueOnoi mucturuimHbl OJ1.06 ®usuka (yriayOJeHHBIN
ypOBEHb) pa3paboTaHa B COOTBETCTBUU C DenepalibHbIM TOCYIapCTBEHHBIM
oOpazoBarenbHbIM cTangapToMm (nanee — DOI'OC) mo cnenuanbHOCTA CPEIHETO
npodeccuonansHoro ob6pazoBanus (manee - CIIO) 20.02.02 3amura B
YpE3BBIYAMHBIX  CUTyallWsIX  YTBEPXKACHHOTO  MpUKa3oM  MUHHCTEpCTBA
npocBemieanss PO ot 07.07.2022 Ne 535, ®I'OC cpennero obmiero oOpa3zoBaHUs
(mpuka3z MunoOpraayku P® ot 17.05.2012 Ne 413) (c usmeHenusimu Ha 12.08.2022
r.) U TPUMEPHOM MpPOTrpaMMoOi 00IIe00pa3oBaTeIbHON YYCOHONW TUCITUTIIMHBI
«DPusukay s OpodeccHOHANBbHBIX  00pa30BaTENbHBIX  OpraHHU3aIui,
yTBepKACHHOW Ha 3acemanuun (CoBeTa MO OILIGHKE COACpXNKAHMS M KauecTBa
NPUMEpPHBIX paboyux TMporpaMMm OOIIE00pa30BaTENIbHOTO U COLMANBHO -
TYMaHUTApHOTO IIUKJIOB cpeHero npodeccruonansHoro oopaszoBanus [Iporokon No
14 ot «30» HOs1O0ps1 2022.

Pazpabotuuk: I'puanesa E.B. - mpenogaBartesns BICIICH KBaTU(UKAIMOHHONW KaTErOpUn
[IIK CI'TY umenu 'arapuna FO.A.

PenienseHTsI:
Buyrtpennuii: FOmmna U.B.— npenonaBaresns BbIcHIe KBATM(DUKATMOHHOW KaTETOPUH

[IIK CI'TY umenu 'arapuna FO.A.
Buemnuii: Menbauk 9.C. - npenoaasatens Boiciuel kateropuu, ['AIIOY CO CKCMI'C.



COJIEPKAHME

1. MACHOPT PABOYEM NPOT'PAMMBI YYEBHOM JUCHUNJIAHBI
2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCHOUTLTAHBI
3. YCJIOBUSA PEAJIN3AIIAU TPOT'PAMMBI YUEBHOM

TV CHUILIAHBI
4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUYEBHOM

TV CHUILIAHBI

16

19



1. MACHOPT PABOYEN ITPOI'PAMMBbI YUYEBHOMW JUCIHMUIIINHBI
0/.06 PU3UKA (YI'JTYBJEHHbIU YPOBEHD)

1.1. O6sa1acTh npuMeHeHus1 padoveil MPOrpaMmbl

PaGouass mporpamma y4eOHOW IUCHUIUIAHBI SIBJISETCS YacThIO TIPOTPAMMBI
MOATOTOBKH creluaanucToB cpeanero 3seHa (naigee — [IIICC3) B coorBeTcTBHM ¢ PI'OC
CIIO no cnennanbHocTH 20.02.02 3amuTa B Upe3BbIYANHBIX CUTYAIIUSIX.

1.2 Mecro y4eOHOH AUCHUILVIMHBI B CTPYKType NPOrpamMMbl NOATOTOBKH
CNEeNUAJTHUCTOB CPeIHEro 3BeHa:
YueOHas TUCHUIUIMHA BXOAUT B 001eo0pa3zoBarenbHbIi muki [TIICC3

1.3. lesu u TpeOOBaAHUA K pPe3y/abTATAM OCBOCHHS Y4eOHOM TUCUMIIIMHBI:

B pesynbrare ocBoeHUs y4eOHOU MUCHMILUIMHBI O0y4YarONIUNCs JOJDKEH JTOCTUYb
CIEAYIONINE PE3YIbTATHI:

JIUYHOCMHbLE:

- YyBCTBO TOPJOCTH M YBKCHHS K HCTOPHH M JOCTHKEHHUSM OTCYCCTBEHHOM
dbuzuyecko Hayku; (uU3MUeCKH TpamMOTHOE TMOBEAEHHWE B MpodeccuoHaIbHON
NeSITeILHOCTU U OBITY TIPU 0OpallleHuu ¢ TprudopaMu U YCTPOUCTBAMM;

- TOTOBHOCTh K IMPOJIOJDKEHHUIO OOpa30oBaHUS M TOBBIMICHUS KBAIU(PHUKAUUA B
u30paHHOM TPO(DECCUOHATBLHON ACSATENBPHOCTH U OOBEKTUBHOE OCO3HAHHUE POJIH
(bU3HUEeCKUX KOMIIETSHIINI B 3TOM;

- YMEHHME WCHOJb30BaTh JOCTUKEHUS COBPEMEHHON (U3MYECKOM HayKu U
(bU3HUECKUX TEXHOJIOTUM ISl TIOBBIIIICHUSI COOCTBEHHOTO WHTEUICKTYaIbHOTO Pa3BUTHS
B BEIOpaHHOW TTPO(PECCHOHATEHOM NEeITeIbHOCTH;

- YMEHHUE CaMOCTOSITeNIbHO J0OBIBaTh HOBBIE MJiA ce0si (pU3MYECKUE 3HaAHUS,
WCITONIB3YSl IJIST ATOTO TOCTYIHBIC HCTOYHUKH WH(OPMAITUH;

- YMEHHE BBICTpaMBaTh KOHCTPYKTHUBHBIE B3aMMOOTHOIICHHS B KOMaHJE IIO
pelIeHnIo o0IIKX 3a/1ay;

- yYMEHHUE YOpaBsTb CBOEW TMO3HABATEIBLHOW JEATEIBLHOCTHIO, MPOBOIAUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOTO MHTEUIEKTYaIbHOTO PAa3BUTHS,

Memanpeomemuule:

- UCIOJIb30BAHUE PA3JIMYHBIX BUOB MTO3HABATEIILHON JIEATEILHOCTH VISl PEIICHUS
duznueckux 3a7ad, MPUMEHEHHWE OCHOBHBIX METOJOB TO3HaHUS (HAOJIOACHMUS,
OTIMICaHMsl, U3MEPEHUS, SKCIIEPUMEHTA) TSl U3yUEHUS PA3TUYHBIX CTOPOH OKPY>KAIOIICH
JICUCTBUTEIILHOCTH,;

- WCIIOJIb30BaHNE OCHOBHBIX MHTEJUICKTYaAJIbHBIX OMEpPAIHii: MOCTAHOBKH 3a/1ayH,
dbopMynupoBaHHMs ~ TUIOTE3bl, aHadW3a © CHUHTE3a, CpaBHEHHUS, 0000IICHMUS,
CHUCTEMAaTHU3allMH, BBISBICHUS TPUUYMHHO-CJIICJACTBEHHBIX CBSI3€H, IIOMCKA aHaJIOTOB,
(GbOopMyIMpPOBaHKS BBIBOJIOB JUISI M3YYCHHS PA3JTMUYHBIX CTOPOH (PH3WYECKUX OOBEKTOB,
SIBJICHUA M TIPOIIECCOB, C KOTOPHIMM BO3HUKAET HEOOXOJUMOCTh CTaJIKUBAaThCS B
npodeccruoHanbHoM cdepe;

- YMEHHUE TE€HEpPUPOBATh MJIEM M OMNPEACIATh CPEACTBA, HEOOXOIUMBIC IJII HX
peanuzaluu;



- YMEHHE€ HCIOJb30BaTh PAa3JUYHble MCTOYHUKHU I MONy4YeHUs (HU3NUYECKOM
uH(pOpMaIH, OLIEHUBATh €€ JOCTOBEPHOCTH;

- YMEHHUE aHaJIM3UPOBATh U MPEJICTABIATH HH(POPMAIIMIO B pa3JIMYHBIX BUJIAX;

- yMEHHE MyOJUYHO TMPEJCTABIATh PE3yJIbTaThl COOCTBEHHOI'O HCCIEIOBaHUS,
BECTH JUCKYCCHUM, JIOCTYTHO M TapMOHHMYHO CO4YeTasi CoJepKaHhue U (HOPMBI
MpeACTABISIEMON HH(pOpMaLnK;

npeomemHuule:

1) chopmMupoBaHHOCTH MPEACTABICHUN O POJIM U MecTe (DM3UKH U aCTPOHOMHH B
COBPEMEHHOM HAyYHOU KapTHHE MHPA, O CUCTEMOOOPa3yroUIel poiau (PU3HKU B PA3BUTHH
€CTECTBEHHBIX HAyK, TEXHUKU U COBPEMEHHBIX TEXHOJIOTHUM, O BKJIaJ€ POCCUUCKUX H
3apyOEKHBIX YICHBIX-(PU3UKOB B PA3BUTHE HAYKH, NMOHUMaHWE (PU3MUECKOU CYNIHOCTH
HAOJIOMAEMBIX SIBJICHHM MHUKPOMHpA, MaKpOMHUpa M MeraMupa; I[OHHMaHUE POJH
aCTPOHOMHMHM B NPAKTHUYECKON MESITEIBbHOCTH YEJIIOBEKAa U JAIBHEHIIEM Hay4yHO-
TEXHUYECKOM Pa3BUTHUH, POJIH (HU3UKU B POPMUPOBAHUU KPYTro30pa U (DYHKIIMOHATIHLHOM
rPaMOTHOCTH YEJIOBEKA ISl PEIICHUS TPAKTHUYECKUX 33]1a4;

2) chopMHUPOBAHHOCTh YMEHUHN pacro3HaBaTh (pU3nyecKkue sBJICHUs (IIPOIIECChl) U
OOBSACHATHL MX HAa OCHOBE HM3YYECHHBIX 3aKOHOB: PAaBHOMEPHOE M PaBHOYCKOPEHHOE
MPSIMOJIMHEWHOE JIB)KEHUE, CBOOOJHOE TMAaJICHHE TeJ, JBWKEHHE IO OKPY>KHOCTH,
WHEpUHUs, B3aUMOJCUCTBUE TeEJ, KOJeOaTeIbHOE JBUKEHHUE, PE30HAHC, BOJIHOBOE
nBikeHue; nuddysus, OpOyHOBCKOE NBUKEHUE, CTPOCHHUE KUJIKOCTEH W TBEPIBIX TEl,
M3MEHEHHE o0ObemMa Tel TMpU HarpeBaHuu (OXJIAKIECHHUM), TEIUIOBOE paBHOBECHE,
WCTIapeHHEe, KOHJEH CAllMs, TUIaBJIeHNEe, KPUCTAIUIM3allUsl, KUTICHUE, BIAXXHOCTh BO3/yXa,
CBSI3b CpEJHEeW KMHETUYECKON IHEPTUM TEIUIOBOTO JBUMKEHHUSI MOJIEKYJ ¢ aOCOIIOTHOU
TEMIIEPaTypoOil, TOBBIIICHUE AABJIEHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM COCYJIE,
CBSI3b MEXIY I[apaMeTpaMHu COCTOSIHMSI Ta3a B M3OIMPOLECccax; BJIEKTpU3alus Tell,
B3aMMOJICMCTBUE 3apsiOB, HAarpeBaHUE IMPOBOJHUKA C TOKOM, B3aWUMOJECHCTBHE
MarHuTOB, 3JIEKTPOMArHUTHAs! UHAYKIUS, IEMCTBUE MAarHUTHOTO IOJSl Ha TPOBOJIHUK C
TOKOM U JIBWDKYIIUICS 3apsiji, DJIEKTPOMArHUTHBIC KOJIEOAHUS M BOJHBI, TIPSIMOJIMHEHHOE
pacmpocTpaHEeHUE CBEeTa, OTpPaKEHHUE, MpejomiieHue, UHTepdepeHIus, audpaxius u
MoJIApU3alMsl CBETa, JuCIepcusi cBera; (oTodnekTpudeckuii 3¢h(dexT, CcBeToBOE
JaBJICHWE, BO3HUKHOBEHUE JIMHEWUYATOro CIEKTpa aToMa BOJOPOJA, €CTECTBEHHAS MU
HCKYCCTBEHHAs PaJIMOAKTUBHOCTH;

3) BIajgeHHE OCHOBOMOJIATAIONIMMHU (U3UYECKUMHU TOHSATHUSAMHU U BEJIMUYUHAMH,
XapaKkTepru3yruMu (GU3NYecKUe MPOIeCChl(CBSI3aHHBIMA C MEXaHUUECKUM JIBUKEHUEM,
B3aUMOJICHCTBUEM  Te€Jl, MEXaHUYECKUMM KOJeOaHUSMH U  BOJHAMU;, AaTOMHO-
MOJICKYJISIPDHBIM CTPOCHHMEM BEIIECTBA, TEIJIOBHIMU IMPOIECCAMU; DJIEKTPUUECKUM U
MAarHUTHBIM TIOJISIMH, DJCKTPUYECKUM TOKOM, JJICKTPOMATHUTHBIMHU KOJCOAHMSIMHU U
BOJTHAMHU; ONTHUYECKUMH SIBJICHUSAMH; KBAHTOBBIMHU SIBICHUSIMH, CTPOCHUEM aToMa H
aTOMHOTO a1pa, PaIuO0aKTUBHOCTHIO); BJIAJICHHE OCHOBOIOJIAral0IINMHU
ACTPOHOMUYECKMMH  TMOHSTUSIMH, TO3BOJSIONIMMU  XapaKTepU30BaTh  IPOILIECCHI,
MPOUCXOJIAIINE Ha 3Be3JaX, B 3BE3JHBIX CHUCTEMAaX, B MEKraJaKTUYECKOW CpeJe;
IBIDKEHHE HEOECHBIX TEJI, DBOJIIOLIUIO 3B€3/] U BCelleHHOI];

4) BnajgeHUE 3aKOHOMEPHOCTSAMH, 3aKOHAMHU U TEOPUSIMH (3aKOH BCEMHUPHOIO
tsarotenus, I, II u III 3akoHsl HprOTOHA, 3aKOH COXpAaHEHHUS MEXAHWYECKOW SHEPIUH,



3aKOH COXPAHEHHS] UMIYJIbCa, TPUHIUI CYNEPHNO3ULIMN CUJI, IPUHIIMI PABHOMPABHOCTH
UHEPIHUAIBHBIX CHCTEM OTCYETa; MOJIEKYISIPHO-KUHETHYECKYI0 TEOPUI0 CTPOCHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, MEPBBIA 3aKOH TEPMOJAMHAMHUKU; 3aKOH COXpPaHEHMUS
AIEKTPUUECKOTro 3apsija, 3akoH KynoHa, 3akoH Oma s ydacTka 1ienu, 3akoH Oma s
IIOJTHOW JJEKTPUYECKOW Lenu, 3akoH J[xoyma - JleHma, 3aKkOH 3JI€KTPOMArHUTHOU
WHIYKIIUW, 3aKOH COXPAHEHUS JHEPTUH, 3aKOH MPSIMOJIMHEHHOTO pPachpOoCTpaHCHUS
CBETA, 3aKOH OTPAKCHHS CBETA, 3aKOH MPETOMIICHHSI CBETA; 3aKOH COXPaHEHUS SHEPTHH,
3aKOH COXpPaHEHWs WMIYJbCa, 3aKOH COXPAHCHHS OJJICKTPUUECKOTO 3apsna, 3aKOH
COXpaHEHHUs] MAacCOBOTO YHCIA, TOCTYNAaThl bopa, 3aKOH paanoaKTHBHOTO pacmaaa);
YBEPEHHOE HCIIOJIh30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEH NpH aHaiu3e (PU3ndecKux
SABJIEHUU U IIPOLIECCOB;

5) yMeHHEe yUUTHIBATh T'PAHULIBI IPUMEHEHUS M3YYCHHBIX (PU3NYECKUX MOJIEIEH:
MaTepHalibHasi TOYKa, WHEPIHAIbHASICUCTEMAa OTCUeTa, WJCaIbHBIM Ta3; MOJCIH
CTPOEHUS Ta30B, KUIAKOCTEH U TBEPbIX TEN, TOUCUHBIN JIEKTPUUECKUM 3apsi,

sllepHasi MOJENIb aToMa, HYKIOHHAs MOJENIb aTOMHOTO Sjpa IpHU PElICHUU
busznueckux 3aaay;

6) BIlaJlcHUE OCHOBHBIMH METOJIaMH HAy4YHOTO TO3HAHUS, HCIOJIb3yeMbIMU B
du3HKe: MPOBOANTH MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PHM3NUSCKUX BEIIMYWH, BHIOWpAS
ONTHMAJIBHBIA CIOCOO W3MEpPEHUST U HWCHOJB3YySd HW3BECTHBIE METOABI OICHKU
MOTPEIIHOCTE M3MEPEHUH, MPOBOAUTH HCCIEIOBAHUE 3aBUCUMOCTEH (U3UUYECKUX
BEJIMYMH C MCTOJB30BAHUEM TPSIMBIX W3MEPECHHM, OOBSICHATH MOJYICHHBIC PE3YJIBTATHI,
UCTIONB3ysT (U3MYECKUE TCOPWHU, 3aKOHBI W TIOHATHS, M JIeJIaTh BBIBOJBI, COOJIOIATH
mpaBuja 0Oe30mMacHOr0 TpyAda TPH TPOBEICHWM HWCCICAOBAaHWUN B paMKax Y4eOHOTO
DKCIIEPUMEHTa M y4eOHO-HCCIIEIOBATEIbCKON JIEATEIHOCTH C  HCIOJb30BaHUEM
MU(GPOBBIX ~ M3MEPUTENBHBIX  YCTPOHCTB ®  J1abopatopHOro  00OpY/IOBaHUS,
c(hOpMHUPOBAHHOCTh MPEJICTABICHUNA O METOAAaX MOJYUYCHHs] HAYYHBIX aCTPOHOMHYECKHUX
3HAHUM;

7) chOpMHUPOBAHHOCTh, YMEHHS pEIIaTh pPACUETHBIC 3a7a4d C SBHO 3aJlaHHOMN
bu3nUecKoil MOJENbI0, HCMOJIb3Yys (U3UYECKHME 3aKOHBl W TPUHIIMIBI;, HAa OCHOBE
aHajM3a yCIOBUS 3a7a4yd BBIOMpaTh (U3UYECKYI0 MOJEINb, BBIACIITH (HU3UUYECKUE
BETUYMHBI W (POPMYINBI, HEOOXOAWMBIC IJII €€ peNICHUs, MPOBOIUTH pacyeThl MU
OIICHWBATh PEAJbHOCTh IOJYUCHHOTO 3HAYCHHMsS (DU3NYCCKONH BEIMUYWHBI; peEIiaTh
KaueCTBCHHBIC 3aJlayd, BBICTpAaWBas JIOTUYECKH HEMPOTHBOPCYUBYIO  IIETIOUYKY
pacCcy X JeHU C OMOpol Ha H3YyUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (HU3UYECKUE
SIBJICHMS;

8) chopMHPOBAHHOCTh YMECHHS TPUMCHSAThH TOJYYCHHBIC 3HAHMS JJIT OOBSICHCHHSI
YCJIOBHM MPOTEKaHMs (U3UYECKUX SIBICHUN B MPUPOJIC U VIS MPUHATHUS MPAKTUYECKUX
pelieHuid B MOBCEAHEBHOM KM3HU ISl oOecrieueHusl 0€30IacHOCTH IPU OOpAIICHUH C
OBITOBEIMH TPHOOpPAMH M TEXHUYECKUMH YCTPOWCTBAMH, COXPAHECHHS 370POBbI U
COOMIO/IEHNST HOPMDAKOJIOTHYECKOTO TOBEJICHUS B OKPYXKAIOIICH cpene; MOHMMaHUE
HEOOXOAMMOCTH MPUMEHEHHS JOCTIKEHUNW (PU3UKU W TEXHOJIOTHH JUIsl PAIllMOHAILHOTO
MIPUPOIOTIOIH30BAHHS;

9) chopMHUPOBAHHOCTh COOCTBEHHOM ITO3MIIMK 10 OTHOIICHHUIO K (PU3HYECCKOMN
uH(pOpMAaITUH, MTOTYy4aeMON M3 pa3HBIX MCTOYHWUKOB, YMEHHUH HCIIOJIL30BaTh IU(DPOBEIC
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TEXHOJIOTUM JJIi TIOMCKA, CTPYKTYpUPOBAaHUS, HHTEPIpETallud U TPEACTaBICHUS
y4yeOHOM ¥ Hay4YHO-IOMYJISIpHOW WHGOpPMAIUK;, pPa3BUTHE YMEHUH KPUTHUYECKOTO
aHaJu3a MmoydaeMoil nHpopMaluu;

10) oBnmasenue ymeHUsMH pabOTaTh B TPYIMIE C BBHINOJHEHHEM Pa3TUYHBIX
COLIMATIbHBIX PpOJIEH, TUIAHUPOBAaTh pPabOTy TPYMIbl, PalMOHAIBHO PaCHpPECNiTh
JESTeIbHOCTh B HECTAHJAPTHBIX CUTYaIUsX, aJ€KBATHO OLICHHWBATh BKJAJ KaXXIOTO U3
YYaCTHUKOB TPYMIIBI B pEHICHUE paCCMaTPUBAEMO MIPOOIEMBI;

11) oBmagenue (chOpMUPOBAHHOCTH MPEJCTABICHUI) TMpaBUIAMH  3aIllUCH
¢uznyeckux ¢Gopmyn penbedHO-TOUEUHOUW cucTeMbl obOo3HaueHuit Jl.bpains (ans
CJICTIBIX U CIA0OBHUIALIUX O0YUAIOIINUXCS).

1.4 Ko1u4ecTBO 4aCOB HA OCBOEHHE NMPOrpaMMbl YUeOHO TUCIUIIHHBI:
MakcumanbHol yaeOHOM Harpy3ku oOydarornierocs: 135 yacos, B Tom uucie:
00s3aTeIbHON ayAUTOPHOM yueOHOM Harpy3ku oOy4aromierocs 123 vaca;
KOHCYJIbTalus 6 4acos.

IPOMEKyTOUYHas arTecTanus 12 4acos.



2 CTPYKTYPA U COAEP KAHUE YUEBHOU JUCHUITINHBI
2.1 O0beM yueOHOI TUCHUIIMHBI ¥ BUAbI y4e0HOH padoThI

Bup yuedHoii paboTbl O0bem yacoB

MaxkcuMajibHasi ydeOHasi Harpy3Ka (Bcero no nporpaMme AuUCUMIIUHBI) 135
Oo6s13aTesibHAsI ayAUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 123

B TOM YHCIIE:

JIEKLMH, YPOKH 75
NPAKTUYECKHUE 3aHATHS 32
71ab0paTOPHBIE 3aHATHS 10
KOHCYJIbTAIUS 6
IK3aMeH 12

[TpomexxyTouHas aTTectanus B popme:
I cemectp - npyrue GopMbI KOHTPOJIS (CPEAHMIA OAILT IO TEKYIIUM OIICHKaM YCIIEBAEMOCTH)
II cemecTp — sK3ameH




2.2 TemaTudeckuii miiaH u cogep:kanue yaeoHoii qucuumiuabl OJ1.06 @uszuka (yrjay6aeHHbI YPOBEHb)

Konanl
KOMIIETEHIH i,
Coaeprxanue yueOHOIro MaTepuaJa, JabopaTopHble M NPAKTHYECKHE
HaumeHoBaHue 3aHATHS, CAMOCTOSITe/IbHAs padoTa 00y4alierocsi, Kypcorasi padbora Oo0bem YpoBeHb (bopmupoBaniio
pa3jiesioB U TeM (mpoekT) (eciii NpeyCMOTPEHBI ), HHbIE BUbI y4e0HOIi padoThl B 4acoB 0CBOCHMS cnl(fgzgf:;:'ﬂ
COOTBETCTBHH € Y4eOHBIM IIJIAHOM
3JIEMEHT
NPOrpamMMbl
1 2 3 4 B
IlepBblii cemecTp
BBenenue ®Du3nKa METO/Ibl HAYYHOI'O MO3HAHMUS. 2 1
IIpojeccrnoHaILHO-OPHEHTUPOBAHHOE COAEPKAHME 22 JInaHoCTHBIE,
Pa3zgen 1. Mexanuka METanpeIMETHbIE U
Tema 1.1. OcnoBbl | Conep:xanne y4eOHOro MaTrepuaJia 6 peIMeTHbIE
KHHEMATHKH Mexanudyeckoe JABMKEHUE. XapaKTePUCTUKH  MEXAHUYECKOTO  JIBUKEHUS: 2 1 KOMIICTCHIIVH B
IepeMENICHHUE, YTh, CKOPOCTb. COOTBETCTBUHU C
PaBHOMepHOE mnpsiMOnMHENHOE JBUXKEHHE. OTHOCUTENBHOCTh MEXaHHYECKOIrO ®I'OC cpennero
JIBHKEHUS. 00111eTO
VYckopenue. PaBHoniepeMeHHOE MPSMOJIMHENHOE ABH)KEHHUE. o0Opa3oBaHus,
CBo0Oo1HO€ najieHue Te1. PaBHOMEpHOE IBH)KEHUE M0 OKPYKHOCTH. YTBEPKACHHOIO
IIpakTnyeckoe 3amaTue Nel Pemenune 3agad no teme «PaBHOMEpHOE W 2 2 IpUKa30oM
PaBHOYCKOPEHHOE JIBUKECHHE. MunucrepcrTBa
IIpakTyeckoe 3anaTue Ne2 Pemenue 3aaad no teme «PaBHOMEpHOE JBUKEHHE 2 ngsifsgaﬂgf
10 OFpyRHOCTID 17.05.2012 Ne 413
Tema 1.2. OcnoBbl | Coep:kanue y4eOHOro MaTepuajia 8
AMHAMUKHA OcHoBHasg 3anaya auHamukd. BsaumoneiictBue ten. Cuna. IlepBbiii 3akoH 2 1
Herotona. Bropoii 3akon Herotona. Tpertuit 3akoH HeroToHa.
Cunel B mpupozae. 3akoH BceMHUpHOro TiaroteHus. Cuna TSKECTH M CHIIA 2
BCEMHUPHOT'O TATOTECHHUS.
IIpakTuyeckoe 3ansaTue Ne3 Pemenne 3a1au no teme «3akonsl HeroToHa» 2 2
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Pemenne 3ana4 ¢ npo¢ecCHOHAILHON HATIPABJIEHHOCTbIO
Jladboparopnass paGora Nel '"M3yuenue o0coOEHHOCTEM CHIIBI  TpEeHUS
(cxosbxeHus )"

Tema 1.3. 3akonsl | Conep:kanne y4eOHOro MarepuaJia 8
COXpPaHEHHH B Mmnyinbc Tena. 3aKOH COXPAHEHUs UMITyJIbca. PEaKTUBHOE IBHKCHHUE. 2
MeXaHHKe Mexanuueckass pabora cwibl. MomHocTh. OHeprus. Kunernueckass >HEprus. 2
IToreHnnanpHast SHeprus. 3aKOH COXPAHEHUsI MEXAHUYECKOM YHEPTHH.
IIpakTnyeckoe 3ansaTne Ned Pemenue 3agau 1mo temMe «3aKOH COXpaHEHUS 2
UMITYJIbCa
IIpakTnyeckoe 3anaThe NeS PemeHue 3agad no teme «3aKOHBI COXPAaHEHMS 2
SHEPrUN»
Pa3nes 2. Mouiekyasipaasi pu3uKka ¥ TEepMOJUHAMHUKA 18
Tema 2.1. OcHoBbl | Coep:kanne y4eOHOr0 MaTepuajia 4
MOJIEKYJIAPHO- OcHOBHBIE TOJIOXKEHUS MOJIEKYJISIpHO-KHUHETHYeCKo Teopuu. Pasmepbl u macca 2 JImunoctHsIE,
KMHETHYeCKOH MOJeKyl W aromMoB. bpoyHoBckoe nBmwxkenue. duddysus. Crpoenue METanpeIMETHBIE U
TEOPHUH. ra3oo0pa3HbIX, KUAKUX U TBepIAbIX Ted. CKOPOCTH ABMXKEHHS MOJIEKYdT M X npeIMeTHbIE
U3MEpEHHUE. KOMIIETEHIIVH B
WNneanpuprii  ta3. JlaBmenue ra3a. OCHOBHOE YpaBHEHHE MOJICKYJSPHO- COOTBETCTBUHU C
KMHETUYECKOW TEOpUH. ®I'OC cpennero
YpaBHEHME COCTOSHUS UACAIBHOIO rasa. 1'a3oBble 3aKOHBI. ob1ero
IIpakTyeckoe 3anaTHe Ne6 PemieHue 3amad 1o teMe «YpaBHEHHE COCTOSHHUSA 2 oOpa3oBaHus,
MJICAIBHOIO ra3a. ['a30BbIe 3aKOHBI) YTBEPKACHHOIO
Tema 2.2. OcnoBbl | Copep:kanne y4eOHOro Marepuajia 6 IIPUKa30M
TEePMOAMHAMMKH | BHyTpeHHss 3Heprus uaeanbHoro raza. Pabora u remnora kak ¢opMbl nepeaavu 2 Munncrepcrsa
SHEpruu. YpaBHEHHUE TEIUIOBOro OanaHca. AmabaTHBIN Mpoliecc. obpasoBaHus U
ITepBOe HAYaI0 TEPMOJMHAMMKHA. BTOpOE Havamo TepMOIMHAMUKH. Hayku PO ot
Tennossie aBurarenu. [Ipunmun nedicteust ternoBoil Mamuubl. KITJ[ TenmoBoro 2 17.05.2012 Ne 413
neurarens. OxpaHa NpUpPObI.
IIpakTyeckoe 3ansithe Ne7 Pemenue 3amau no Tteme «llepBblii 3akoH 2
TepMoauHamMuKku.  IlpuMeHeHue  mepBOro  3aKkOHa  TEPMOJUMHAMHUKHA K
U30IIpOLIECCaM».
Tema 2.3. | Conep:kanue y4eOHOT0 MaTepHuaJia 4
ArperatHble Wcnapenne n koHneHcanus. HachImeHHbI ap U ero cBoicTBa. AOCONIOTHAS M 2
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COCTOSIHUS OTHOCHUTEJIbHAs BJIAXKHOCTh Bo3ayxa. Touka pocel. Kumnenwe. 3aBHUCHUMOCTBH
BellecTBa. TEMIEPATYpbl KUIIEHUS OT JaBiieHud. Ileperperslii map M €ro MCHojb30BaHUE B
da3oBbie TEXHHUKE.
nepexoabl Pemenne 3aga4 ¢ npogeccHOHATBHON HANIPABJIEHHOCTHIO 2 2,3
JlaboparopHoe 3ansiTue Ne2 «/3MepeHre OTHOCUTEILHON BIAXKHOCTH BO3IyXa»
Coaep:xanue yueOHOTo MaTepHaJia 4
XapakTepucThKa JKUJIKOTO COCTOSIHUS — BemlecTBa. [IOBEepXHOCTHBIA — CJOM 2 1
xuakocTy. KanuuisipHble siBJIEHUSL.
XapakTepucTuka TBEpAOro COCTOsIHUSA BelecTBa Kpucrammueckue u amopHbIe
tena. CBOMCTBA TBEP/IBIX TEJI.
IIpakTuyeckoe 3ansaTue Ne8 Pemenne 3aga4 no teme «BinaxxHOCTh BO31yXay. 2 2
Pasznea 3. duekTpoauHamMuka 9 JIM4HOCTHBIE,
Tema 3.1. Copepxanue yuyeOHOro MaTepuaJa 9 METaIpeMETHBIE U
DileKTprYecKoe DneKTpuuecKkue 3apsibl. 3aKOH COXpPAHEHMsI 3JEKTPUUECKOIo 3apsiia. 3aKoH 2 1 IIPEIMETHBIC
noJie Kyiona. KOMIIETEHIIVH B
Onektpuueckoe mojie. HampspkeHHOCTh — aiekTpuuyeckoro mois. [lpuHumn COOTBETCTBUH C
CYNEPIO3UINH NOJIEH. ®I'OC cpennero
Pabora cun snexrpocraruueckoro mosst. [lorennuan. PazHoCTh MOTEHIIMATIOB. 2 o0ero
OKBUIIOTEHLUAIbHBIE MOBEPXHOCTU. CBA3b MEXKIY HANPSOHKEHHOCTBIO WU obpazoBanwusl,
Pa3HOCTBIO MOTEHIMAIOB MIEKTPUYECKOro Mojs. 1IpOBOHUKM B 3JIEKTpUYECKOM YTBEPKACHHOTO
noJie. JInanekTpuku B anekTpuyeckom nose. Ilonsgpusanus AMIEKTPUKOB. IIPUKa30M
IIpakTuyeckoe 3ansiTue Ne9 Pemenne 3a1a4 1o teme «IEKTPUIECKOE MO 2 2 Mumnncrepcrsa
IIpakTnyeckoe 3ansaTue Nel0 Pemenue 3aga4d no teme «JIEKTPUUIECKOE TOJIEN 2 00pa3oBaHMs 1
Konnencaropsl. CoennHeHHe KOHASHCATOPOB B OaTapero. DHEprust 3apspKeHHOTO 1 1 Hayku P® or
KOHJIEHCATOpa. JHEPTUs JIEKTPUIECKOTO MOJIS. 17.05.2012 Ne 413
Jlpyrue ¢opmbl KOHTpoJs (cpeaHMii 0ajj MO TeKYHIUM OLEHKaM
yCIeBAeMOCTH)
Bropoii cemecTp
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IEP:KAHUE
Tema 3.2. 3akonbl | Copep:kanne y4eOHOro MaTrepuaJia 10
MOCTOSTHHOT 0 VYcnoBus, HEOOXOAUMBIE ISl BOSHUKHOBEHHS U MOJACPKAHUS IIEKTPUUECKOTO 2 1 JIAHOCTHBIE,
TOKa Toka. Cuijia TOKa M IJIOTHOCTh TOKAa. 3akoH OMa Juisl y4acTKa Ienu. 3aBUCUMOCTb MCTAIPCIMETHBIC 1
IIPEAMETHBIE

QJICKTPUYCCKOr'0 COMPOTHUBJIICHUA OT MaTCpuajia, IJIUHBI U IUIOMAaaAu IMONCPEYHOro
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CEYEHUS] MPOBOJHUKA. 3aBUCUMOCTb  COIPOTHUBJIEHUS IMPOBOAHUKOB  OT
TEMIEPaTYypPBhI.

KOMIICTCHI U B
COOTBCTCTBHHU C

OJIC ucrouynuka. 3akoH Oma mis mojaHod nenu. CoenuHEHHWE MPOBOIHUKOB. 2 ®I'OC cpennero
CoenuHeHNEe UCTOYHUKOB 3JIEKTPUUECKON S3HEPTUU B OaTapero. ob1ero
TennoBoe aelcTBHE 3JEKTpUYECKOro Toka. 3akoH JDkoyms-Jlenma. Pabora wu oOpa3oBaHus,
MOIIIHOCTb 3JIEKTPUUYECKOT0 TOKA. YTBEP>KJI€HHOTO
IpakTnyeckoe 3ansitue Ne 6 «3aKOHbBI IOCTOSSHHOTO TOKa» 2 2 MPUKa30M
Pemienne 3a1a4 ¢ npogecCHOHATIBLHON HATIPABIEHHOCTHIO 2 2,3 Mumnncrepcrsa
JladboparopHoe 3ansitue Ne3 «lI3ydyeHne 3aKOHOB IIOCIEAOBATENIBHOTO U 00pa3oBaHus 1
11apaJuIeIbHOTO COCAUHEHUS IIPOBOIHUKOB)) Hayku P® ot
Pemenue 3agau ¢ npogecCMOHAIBLHOI HANIPABJIEHHOCTHIO 2 2,3 17.05.2012 Ne 413
JladoparopHoe 3ansitue Ne4 «M3mepenue D/IC U BHYTpEHHErO CONPOTHUBIICHUS
HMCTOYHUKA)

Tema 3.3. Coaep:xanue yueOHOro MaTepHaJia 6

DJIeKTprYecKuil ONEeKTpUYECKUH TOK B MeTajiax. OJIEKTPUYECKHMM TOK B  3JIEKTPOJIMTAX. 2 1

TOK B Pa3jIMYHbIX | Dnektposus. 3akoHbl Dapajnes. [IpumeneHue anexkTpon3a B TEXHUKE.

cpeaax SHGKTqueCKI/HTI TOK B Ta3aXx M BaKyyMe. Honmnzanua rasza. Buapl ra3oBbIX 2
paspsaoB. [lonstue o miazme. CBONCTBA M IPUMEHEHHUE 3JIEKTPOHHBIX MYYKOB.
DOneKkTpuueckuii TOK B  MOdynpoBoaHuKax. CoOcTBeHHass MPOBOJUMOCTD 2
MOJIYITPOBOTHUKOB. [10TynpoBOAHUKOBEIE TPHOOPHI.

Tema 3.4. Conep:xanue yueOHOTro MaTepuaJia 6

MarnutHoe nmosie | Bektop UWHAYKIMKM MarHUTHOro nmosst. JleiicTBME MArHUTHOrO 1O Ha 2 1
OpSIMOJIMHEMHBIH TpPOBOAHMK C TOKOM. Cuna Awmmepa. 3akoH Amrepa.
BzaumopencTeue TOKOB
JelictBue MarHuTHOro moJyisi Ha aBwkymwmiics 3apsan. Cuna  Jlopenna. 2
Ornpezenenne yAaelbHOro 3apsiia. Y CKOPUTEIH 3apsKEHHBIX YaCTHII.
IpakTnyeckoe 3ansitue Ne7 Pemenue 3anauy «MaraHuTHOE MOJIE)» 2 2

Tema 3.5. Conep:xanue yueOHOTro MaTepuaJia 4 1

DJIEKTPOMAarHuTH | DnekTpomarHuTHas uHaykius. [IpaBumno Jlenma. 9/IC UHAYKIMH B JABIKYIIUXCS 2

ast MHIYKIUSA MPOBOJIHUKAX. SIBIeHWE caMOMHAYKIMU. VHIYKTUBHOCTh. DHEPTrUs MAarHUTHOTO
OJISL.
IpakTnyeckoe 3ansaiTue Ne§ Pemenue 3agau «91eKTpOMarHuTHasE MHIYKIIUSD) 2 2

Pa3gen 4. Kojie6anusi ¥ BOJTHBI 16 JImuHOCTHEIE,
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Tema 4.1. Conep:kanue y4eOHOT0 MaTepuaJia 4 1 METanpeaMETHBIE U
MexaHn4ecKne KonebarensHoe IBIDKEHUE. [Mapmonunueckue KoJe0anusl. CBo0OOIHEIE 2 peAMETHBIC
KoJIeOaHus MexaHuueckue konebanus. IlpeBpamieHue sHepruu mnpu  KojedaTeIbHOM KOMIIETEHIIH B
JIBUKEHHH. COOTBETCTBUHU C
Pemenne 3a1a4 ¢ npohecCHOHATBLHON HANPABJIEHHOCTHIO 2 2,3 @®I'OC cpennero
JlaGopatopnoe 3ansaTHeNeS «VI3yyeHHe 3aBUCMMOCTH TEpHOAa KoleOaHUn ob1ero
HUTSHOTI'O MAasATHUKA OT JJIMHBI HUTH) o0Opa3oBaHus,
Tema 4.2. Coaep:xanue yueOHOTo MaTepHaJia 4 YTBEPXKIACHHOIO
Yupyrue BoJIHBI [Tonepeunbie U IPOJOJIbHBIE BOJIHBI. XapaAKTEPUCTUKU BOJIHBI. 3BYKOBbBIE BOJIHBI. 2 1 HpuKasoM
Wurtepdepentius BosH. [loHsTHE 0 MU paKIiuy BOJIH. Mumnncrepcrsa
IIpakTuyeckoe 3ansiTue Ne 9 Pemenue 3amau «MexaHuueckue KoieOaHUS H 2 2 00pa3oBaHus U
BOJIHBD) Hayku PO ot
Tema 4.3. Coaep:xanue yueOHOTr0o MaTepHaJia 4 17.05.2012 Ne 413
JuiekTpoMaruuTH | CBoOOMHBIE 3NeKTpoMarHuTHBIE KojeOanus. Popmyna Tomcona. IlpeBparienue 2 1
ble KoJieDaHus SHEPTUU B K0J1e0aTeIbHOM KOHTYDE. ['enepatop He3aTyXaroUuX
3JIEKTPOMArHUTHBIX KOJIeOaHUH. BeIHYK/IeHHBIE 2JIeKTpUYeCKUe KoJeOaHusl.
ITepemenHbIl TOK. EMKOCTHOE M MHAYKTUBHOE COIPOTUBIEHHUS IEPEMEHHOIO 2
ToKa. 3akoH OMa /i LIeNu NepeMEeHHOTo Toka. PaboTa ¥ MOIIHOCTh IEPEMEHHOTO
toka. ['eneparopel Toka. Tpanchopmatopsl. Ilomydenue, mnepenada u
pacrpeneseHue dJIEKTPOIHEPTUN.
Tema 4.4. Copepxanue yueOHOIro MaTepuaJa 4
DJIEKTPOMArHUTH | DIIEKTPOMAarHUTHOE TTOJIe KaK O0COOBI BUJ MaTepuu. DIIEKTPOMArHUTHBIE BOJIHBI. 2 1
bI€ BOJIHBI Bubpatop ['epria. OTKpbITHIH K0JIe0aTeNbHBINA KOHTYP.
Nzo6perenne paauo A.C. Ilomoemm. Ilonstue o pamuocBsizu. Ilpumenenue 2
AJIEKTPOMAarHUTHBIX BOJIH.
Paznen 5 10 JInaHoCTHEIE,
Onruka METanpeaMETHBIE U
Tema 5.1 Copepxanue y4eOHOIro MaTepmuaJa 2 IIPEAMETHBIE
IIpupona cBera CKOpOCTh pacnpOCTpaHEHUsI CBETA. 3aKOHBI OTPAXKEHHSI W TPEIOMIIEHUS CBETA. 2 1 KOMIICTCHIINHA B
[TonmHoe oTpaxkeHue cseta. JIuH3bl. a3 kak onTuyeckas cucrtema. OnTUdeckue COOTBETCTBUHU C
IPUOOPHI. ®I'OC cpennero
Tema 5.2 Copepxxanue yuyeOHOro MarepuaJia 6 obmiero
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BosiHoBbIE Wntepdepennust ceera. KorepeHTHOCTh CBETOBBIX Jyded. MHrepdepeHuus B 2 o0Opa3oBaHus,
CBONCTBA CBeTa ToHKHX TuleHKax. Kombua HeroTona. Vcnons3oBanue nnTepdepeHun B HAyKe U YTBEPKIAECHHOIO
texHuke. Judpaxuus csera. Judpakuus Ha Iead B HapajjieNIbHBIX JIydyax. IIPUKA30M
JlndpakimoHHas pemeTka. MunucrepcrBa
[lonspusanust  MOMEPEYHbIX  BOJIH. [lonspuzanusa  cBera. JIBoitHOE 2 o0Opa3oBaHUs U
nyuyenpenomuenue. [lonspounsl. Jducnepcus cBera. Buapl cnexkTpoB. CrnekTpbl Hayku PO ot
ucryckanusi. CIHEKTpbl TOTJIOMICHHs. YIbTpaduoneToBoe H  HH(PpPaKpacHOE 17.05.2012 Ne 413
n3inydyeHus. PeHTreHoBckue Jiyuu. X mpupoaa u cBOMCTBA.
IIpakTnyeckoe 3ansitme Nel0 Pemenue 3amau  «lIpenomienue cBera. 2
JludpakiimoHHas pererka
Tema 5.3. Coaep:xanue yueOHOT0 MaTepHaJia 2
CrnenunanbHas ITocrynatel OitHmTeiHa. I[IpocTpaHCTBO W BpeMs CIEUUAIBHOW TEOpUH 2
Teopus OTHOCUTENLHOCTU. CBSI3b MacChl M DHEPTUU CBOOOIHON YACTUIIBI. DHEPTHS TTOKOS
OTHOCHTEJIbHOCTH
Pa3nen 6. KBanToBasi pusuka 14 JInuHoCTHBIE,
Tema 6.1. Conep:xxanue yueOHOro MaTepuaJia 6 METAIPEAMCTHBIC U
KsanroBasn KBanrtosas runoresa [lnanka. Buemnuii horoanekrpudeckuii 3¢ dpext. DOoToHbI. 2 TPCIMETHBIC
ONTHKA = KOMIIETEHIIVH B
Buytpennuit gporoadpdexr. Tunsl dorosnementoB. [laBnenue cBera. Ilonsatue o COOTBETCTRHM C
KOPITYCKYJISPHO-BOJIHOBOM IPUPOJIE CBETA. ®rOC cpeanero
IIpakTnyeckoe 3ansitue Nell Pemenue 3amau "dopmyna OiHIITEHHA 114 2 06IIero
doroapdexra. DotoHs!" 06pasoBaHus,
Tema 6.2. @usuka | Coaep:xkanue yueOHOro MmarepuaJia 2 YTBEPKICHHOTO
aToma Pa3BuTHe B3rnsaoB Ha cTpoeHuUE BellecTBa. SnepHas Monaenb aroma. OmbIThL O. 2 HPUKA30M
Pesepdopna. Moznens atoma Boopoza o H. bopy. I'unoresa ne bpoiins. MununcrepcTBa
Tema 6.3. Pusuka | Copepkanue y4eOHOro MarepuaJia 6 o0pazoBaHUs U
aTOMHOI'0 s1Apa EcrtecTBeHHass paiMOakTUBHOCTb. 3aKOH pPaJMOaKTUBHOroO pacnaaa. CrnocoObl 2 Hayku P® ot
HaOJIOICHUS M PETUCTPALMU 3apsDKEHHBIX YacTull. CTpoeHHe aTOMHOTO si/pa. 17.05.2012 Ne 413
Jedexr maccel, SHEprusi CBSI3M M YCTOMUMBOCTH aTOMHBIX sjiep. SlaepHble 2
peakiuu. MckyccTBeHHas! paluOaKTUBHOCTb.
Henenne tsxenvix saep. llemHas saepHas peakuus. Ympamisemasl LemHas 2

peakums. SnepHelii peakrop. llosmydyeHuwe paaMoOakTHBHBIX H30TOIOB U HUX
NpUMeHeHue.  buosiornyeckoe  JEHCTBUE  PAJMOAKTUBHBIX  W3JIYyYCHHI.
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‘ :‘)HeMeHTapHBIe HYaCTHUIIbI.

KoncyabTanuu 6
IIpome:kyTouHasi aTTecTanus - IK3aMeH 12
HUToro no nucuuninge 135
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3. YCJIOBUSI PEAJIM3ALIMA TIPOTPAMMBI  VUYEBHOM
JTUCHUATIIMHBI

3.1 TpebéoBaHusi K MHHUMAJIBHOMY MAaTePHAJIbHO-TEXHHYECKOMY
o0ecre4eHNI0 y4eOHOM TMCHUTIMHBI:

Peanuzammsi mporpaMmbl JUCITUIUTHHBI TpeOyeT HaMW4YUs y4eOHOTO KaOWHETa
(bU3HUKY TSl TPOBECHUS 3aHATUH JIEKIIMOHHOTO THUIA, MPAKTUYECKUX 3aHSATUH, B TOM
YHUCJi€ TPYIINOBBIX, WHJIWBUAYAIbHBIX, HUCBMEHHBIX, VYCTHBIX KOHCYJbTAIIHH,
TEKYIIETO KOHTPOJISL U IPOMEKYTOYHOM aTTeCcTalluu.

O6opynoBaHue:

- pabouee MecTo mperoaaBaTes;

- cHelUaJu3upoBaHHas MeOenb  (CTONBI, CTYJdbid MO  KOJUYECTBY
oOyyarommxcsi);

- IOCKa yYCHHYECKasl.

TexHuyeckue cpeacTBa 00yUeHUs:

- KOMIIbIOTEP (HOYTOYK);

- MYJIbTUMEIUNHBIN TPOEKTOP, IKPaH.

VYyeOHo-HarIsIIHBIE  TOCOOMS:  TUTaKaThl, Y4eOHO-HAIVISIAHBIE IMOCOOUS,
obecrieynBaIIMe TEeMaTHUUYECKME  WJUIIOCTpallMM 1o  pabodeil  mporpamme
JTUCUUIUIMHBI, B TOM YUCJIE, BUJEC0O-ayAUO MaTEpHalbl, KOMIIbIOTEPHbIE TPE3EHTALIUH.

KomrmbroTep uMeer 10CTyn K 3JIEKTPOHHO-OMOIMOTEYHBIM CUCTEMAM, BBIXOJI B
robanbHyt0  ceTh  VIHTepHeT, OCHalleH JMICH3UOHHBIM  IPOrpPaMMHBIM
00ecreYeHHUEM.

3.2. YyeOHO-MeTOANMYecKOe W HHPOpMAIMOHHOEe  olecneveHue
peanu3anuu y4e0HOM JUCUUIINHBI

OcHoOBHBIE yUeOHbIE H3IaHUSA

1. Hmutpuea B.®. ®usuka maia npodeccuii U crneuuaIbHOCTEH
TEXHUYECKOTO MPpoQuiIsi: y4eOHUK JJIsl CTYA. YUpexaeHui cpe. npod. oopazoBanus /
B.®. /Imutpuesa. - 8-e u3z., crep. - M.: U3marenbckuii ieHTp «Akamemusi», 2020. —
496 c. B mep. ISBN 978-5-4468-9245-7

2. Hmutpuea B.®. ®usuka g npodeccuii U crenuaIbHOCTEH
TexHu4yeckoro mnpodwuis: JlabopaTtopHbiii mpakTHUKym: ydebHoe mocobue/ B.D.
JImutpueBa, A.B. Kopkyes, O.B. Myptazuna: (5-¢ u3na.) (B 3ekTpoHHOM opmare)
2019. https://academia-library.ru/catalogue/4831/413933/ https://academia-library.ru/

3. Kanammnukos, H. I1. ®usuka B 2 4. YacTh 1: yueOHHUK U MPAKTUKYM IS
CpeJHero poeCCHOHAIIEHOTO obpazoBanus / H. Il. KanamHaukos,
C. E. MypaBbeB. — 2-e¢ u3n., ucnp. u non. — MockBa: MzmatensctBo HOpaiiT,

2020. — 254 c. — (IIpodeccuonanbHoe oopazoBanue). — ISBN 978-5-534-09159-5.
— Texcr: anexkrponnsiii // OBC FOpaiir [caiit]. — URL.: https://urait.ru/

4. Kanamnukos, H. II. ®@u3nka B 2 4. YacTtp 2: yueOHUK U MPAKTUKYM IS
CpeaHero po¢eCCUOHATTLHOTO obOpazoBaHust / H. I1. Kanamaukos,
C. E. MypaBbeB. — 2-e¢ u3a., ucnp. u jgon. — MockBa: M3gatensctBo IOpaiiT,
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https://academia-library.ru/catalogue/4831/413933/
https://urait.ru/

2020. — 244 c. — (IlpodeccuonanpHoe oopazoanue). — ISBN 978-5-534-09161-8.
— Texcr: anekrponnsiit // OBC FOpaiir [caiit]. — URL.: https://urait.ru/

S. Jlorsunenko O.B. ®wusuka: yuebnuk /O.B. JlorBunenko.- Mocksa:
KHOPYC, 2019.- 342c¢.- (Cpennee npodeccuonanpbHoe obpazoBanne). ISBN 978-5-
406-06464-1

JlonoJIHuTe/IbHbIE Y4eOHbIe U3AHUS

6. BacunpeB, A. A. dusuka: ydeOHOe TOcOOME [IJII CpEeTHEro
npodeccuoHanbHoro oopasoanus / A. A. Bacunwes, B. E. ®enopos, JI. [I. Xpamos.
— 2-e u3n., ucnp. u gon. — Mocksa: WUznarensctBo IOpaiit, 2020. — 211 ¢. —
(ITpodeccuonansuoe obpaszoBanue). — ISBN 978-5-534-05702-. 2020 IOpaiit-
https://urait.ru/book/

7. Mycun, 0. P. ®wusmka: koneOaHus, ONTHKA, KBaHTOBas (HU3HKa:
y4yeOHoe nmocobue Jyisi cpeanero npodeccuoHanbHoro oopazosanus / 0. P. Mycun.
— 2-¢ m3a., ucnp. u mon. — Mocka: MznatensctBo Opaiit, 2020. — 329 ¢. —
(ITpodbeccnonansHoe obOpazoBanme). — ISBN 978-5-534-03540-7. — Tekcr:
anektpoHHbii // OBC FOpaiir [caiit]. — URL.: https://urait.ru/

8. Mycun, FO. P. ®usuka: mMexaHHWKa CIUIOLIHBIX CPEIl, MOJICKYJsIpHas
¢u3rKa U TEpMOJMHAMUKA: ydeOHOe mocodue Mg CpelHero mpodecCHOHaTbHOTO
obpazoBanms / 0. P. Mycun. — 2-e u3na., uctp. u non. — Mocksa: M3naTenscTBoO
FOpaiit, 2020. — 163 c. — (Ilpodeccuonansrnoe oopazoBanue). — ISBN 978-5-534-
03000-6. — Tekcr: oanextponnbit //  OBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/

HNuTepHer-pecypcesl

Q. www.fcior.edu.ru (DenepanbHBIT IIEHTP UH(POPMAITMOHHO-
00pa3oBaTeIbHBIX PECYPCOB)

10. www.dic.academic.ru (Axagemuk. CiaoBapH 1 SHIUKIIOTIEINN )

11. www.booksgid.com (DnexTpoHHas 6udIHOTEKA)

12. www.globalteka.ru (I'tobanbpHas OUOIUOTEKA SICKTPOHHBIX PECYPCOB)

13. www.window.edu.ru (ExuHoe OKHO JocTyma K 00pa30oBaTeIbHBIM

ecypcam

14. www.st-books.ru (JIydias yaeOHas JiuTeparypa)

15. www.scool.edu.ru (Poccuiickuii 00pa30BaTEIIbHBIN TOPTAN)

16. www.ru/book (DnekTpoHHas OMOIMOTEYHAS CUCTEMA)

17. www.alleng.ru/edu/phys.htm (O6pasoBatenbhbie pecypebl MHTEpHETA -
dusnka)

18.  www.school-collection.edu.ru  (Egunast  ko/uiekuus  mudpoBBIX
00pa3oBaTeILHBIX PECYPCORB)

19.24 https//fiz.1september.ru (YueOno-meroarnueckas razera «Pusnka)

20. www.n-t.ru/nl/fz (HoGeneBckue aypeaTsl 1o Gu3uke)

21. www.nuclphys.sinp.msu.ru (Slnepuas dbusuka B aTepHere)

22. www.college.ru/fizika (IToaroroska k EI'D)

23. www.kvant.mccme.ru OKypaan «KBaHT»)

24. www.yos.ru/natural-sciences/html OKypuan «I1yTh B HayKy»)

MeToanyeckue yKazaHusi AJsi 00y4arOIIMXCs M0 0CBOEHHIO THCITHTIJIMHBI
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25. Meroauueckue yKazaHUS [0 OOYYalOUIMXCS IO  BBIMOJHEHHIO
MPAKTUYECKHUX padoT.

26. Meroauueckue yKazaHUS IS OOYYAlOIIMXCS TIO0  BBIMOJIHEHHIO
n1abopaTopHBIX paboT
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4. KOHTPOJIb M OHLEHKA PE3VYJIbBTATOB OCBOEHUSA

JYUYEBHOM NCIUILINHBI
4.1.

(I)Oprl U METOAbI KOHTPOJA M OIICHKU PE3YyJbTAaTOB Oﬁy‘leHHﬂ

Pe3yabTarnl 00yyeHus

DopMBbI U METOAbI
KOHTPOJISA M OLIEHKH
pe3yJbTaToB
o0y4eHust

JUYHOCMHbLE:

- YyBCTBO TOPJOCTH U YBAXKEHHMSI K HUCTOPUU U JOCTHXKEHUSIM
OTEYECTBCHHOH (pu3muecKoi HayKu; (PU3NUECKH IPaMOTHOE MOBEICHHUE B
poeCCUOHAIBHON JIEATEILHOCTH U OBITY MPH OOpallieHnH ¢ IprudopamMu
U yCTPOMCTBAMHU;

- TOTOBHOCTb K IPOAOJDKEHHIO OOpa30BaHMs M IOBBIIICHUS
KBaTMpUKAIMA B H30paHHON MNpPOPECCHOHATBHON NeATEITFHOCTH U
00BEKTUBHOE OCO3HAHUE POJIH (PU3UYECKHX KOMIIETECHLIUI B 3TOM;

- YMEHHUE HCIOJb30BATh JOCTHKEHHS COBPEMEHHOW (hHM3NYECKOM
HayKl M (U3MUYECKUX TEXHOJOIMM JJIs TOBBILIEHUS COOCTBEHHOTO
WHTEIUIEKTYaJJbHOTO ~ pPa3BUTUSI B  BBIOpaHHON mpodeccCHoHATbHON
NesTeNbHOCTH;

- YMEHHE CaMOCTOSITETILHO JOOBIBATh HOBBIE IS ce0s1 (Pr3MUecKue
3HaHUS, UCHOJb3Ys AJIS 3TOTO JOCTYIHbIE HCTOYHUKH HH(POPMALIUY;

- YMEHME BBICTpAaUBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIICHUS B
KOMaH/Ie 110 PelICHUI0 O0IuX 3a1a4;

- YMEHHUE YIPAaBIATH CBOEH ITO3HABATEIIBHOW JESITEIBHOCTHIO,
IPOBOJIUTh CaMOOLIEHKY YpPOBHSI COOCTBEHHOI'O HHTEIIEKTYaJlbHOTO
pa3BUTHS;

Memanpeomemuule:

- HCIOJIb30BAaHME  pa3IMUHBIX  BUJOB  I103HABATEIbHOM
NeSTeIbHOCTH Ul pelleHns: (U3NYecKUX 3a/ad, IPUMEHEHHE OCHOBHBIX
METOJIOB MO3HAHUS (HAOIIOEHMS, ONTMCAHUs], U3MEPEHHUS, SKCIIEPUMEHTA)
JUISL N3YYEHMSI Pa3JIMYHBIX CTOPOH OKPYXAIOUIEH ENCTBUTEIILHOCTH;

- HCIOJIb30BAHHWE OCHOBHBIX HHTEJUIEKTYAJIbHBIX OMNEpaluid:
MIOCTAHOBKM 3aJaud, (pOpMyIUpOBaHMs TMIIOTE3bl, aHANIMW3a U CHUHTE3a,
CpaBHEHHUs, O000OIIEHHs, CHCTEMaTH3allud, BBISBICHUS PUYUHHO-
CIIEZICTBEHHBIX CBSI3€H, OMCKA aHAJIOTOB, (POPMYIMPOBAHUS BBIBOJIOB IS
U3Y4YEHUs] Pa3IMYHBIX CTOPOH (DU3MUECKUX OOBEKTOB, SBIECHUH W
MPOIIECCOB, C KOTOPHIMM BO3HMKAeT HEOOXOAUMOCTh CTaJKUBAaThci B
npodeccuonanbHoOM chepe;

- YMEHHE TEHEepHpOBaTh
He0OXO0IMMBIE I UX pealn3alluy;

- YMEHHUE HUCIOJb30BaTh PA3IIMYHBIE MUCTOUYHUKU JUISL TOTYyYEHUS
¢dbuzmveckoit mHGOpPMAIIIH, OIIEHUBATH €€ IOCTOBEPHOCTD;

- yYMEHHME aHAJIU3MPOBaTh M TPEACTABIATh HH(POpPMAIMIO B
pa3IMYHbIX BUJAX;

- yMEHHE NYOJMYHO TNPEACTaBIATH PE3YyIbTaThl COOCTBEHHOTO
UCCIIEIOBaHMs, BECTH MAMCKYCCHUH, JOCTYMHO WU TapMOHUYHO coOdYeTas
cojiepkanue 1 (HopMbl peCTaBIIEMON HHPOPMALIUY;

npeomemmboie:

1) chopMupoBaHHOCTH MPEACTABICHUI O POJIM U MecTe (PU3UKH U
aCTPOHOMHH B COBPEMEHHOM  HAy4YHOM  KapTUHE MHpa, O
crucreMooOpasyromeil ponu (GU3MKH B Pa3BUTUU €CTECTBEHHBIX HaYK,

unacn U onpeacidaTb  CpPCACTBa,

Texymui KOHTPOJIb:

- OMPOC YCTHBIN
(ppoHTaANBHBI);

- TECTUPOBAHUE;

- BBITIOJTHEHUE
MUCBbMEHHON paboThI;
- BBITIOJTHEHUE
MPAKTUYECKON pabOThI
(MHAMBUYaTTbHAS
dhopma paboThI)

- BBITIOJTHEHUE
nabopaTopHO pabOThI
(pponranbhas popma
paboThl)

[Ipomexxyrounas
arrecrauus B 1
ceMecTpe B popme
npyrue Gpopmbl
KOHTPOJIS (CpeIHUA
0aJu1 1o TeKyIIM
OLIEHKaM
yCIIEBAaEMOCTH),

BO 2 cEMeCTpe — B
dbopme sK3aMeHa.
Meron nposeieHus
IIPOMEKYTOUYHON
aTTeCTalluy -
BBITIOJTHEHHE
KOMIUIEKCHOTO 3a/1aHus
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TEXHUKM M COBPEMEHHBIX TEXHOJOTHMM, O BKJIAJAE POCCUUCKUX U
3apyOeXHBIX  YYCHBIX-(PU3UKOB B pa3BUTHE HAyKd; [OHHUMAaHHE
(u3MUECKO# CyNTHOCTH HAOIIOJACMBIX SIBICHUH MUKPOMHpPA, MAaKPOMHUPA
M Meramupa; NOHMMAaHUE€ POJIUM aCTPOHOMUU B  IPAKTHYECKOU
JESTEIbHOCTH YEJIOBEKA M JAJIbHEHUIIEM HayYHO-TEXHUYECKOM Pa3BUTHH,
ponu ¢uzuku B (QOPMHPOBAHUM Kpyrozopa U (PyHKIHOHAIBHON
IPaMOTHOCTH Y€JI0BEKa JIJIsl pELIEHMsI IPAaKTUYECKUX 3a]1a4;

2) cdhopMUPOBAHHOCTH YMEHHMH pacrno3HaBaTh (hU3HUECKUE
ABICHHS (IIPOIECChl) U OOBSICHATh MX HAa OCHOBE M3YYCHHBIX 3aKOHOB:
PaBHOMEpPHOE M  PaBHOYCKOPEHHOE  MPSMOJIMHEHHOE  JIBU)KEHHE,
cBOOO/ZIHOE TaJEHHUE TeJl, [JBWKEHUE IO OKPYXHOCTH, HWHEpPLHI,
B3aNMOJICIICTBUE Tell, KojeOaTelbHOE IBUKEHHE, PE30HAHC, BOJHOBOE
nBIoKeHue; mud¢ysus, OpOyHOBCKOE JBUKEHHE, CTPOCHHUE KUAKOCTEH U
TBEpABIX TeJl, U3MEHEHUEe o0beMa TeNl MPH HAarpeBaHUM (OXJIAXKIECHUH),
TEIUIOBOE  paBHOBECHE, UCHApEHue, KOHJEHcalMs, IUIaBJICHUE,
KpUCTAJUIM3aLUsl, KUIIEHUWE, BIAXHOCTb BO3/lyXa, CBiI3b CpeIHEU
KMHETHYECKOW SHEPTHH TEIJIOBOTO ABIDKEHHSI MOJIEKYN C abCOMOTHON
TEMIIEpaTypol, NOBBIIICHHE JABJICHUS ra3a IMpPU €ro HArpeBaHUU B
3aKpBITOM COCYZE, CBSI3b MEXJIy I[apaMeTpaMHu COCTOSHUS Tra3za B
M30IIpoIeccax; JIEKTpU3alus TeJl, B3aUMOICHCTBHUE 3aps 0B, HArPEBAHUE
IIPOBOJHHMKA C TOKOM, B3aUMOJIEWCTBUE MAarHUTOB, 3JEKTPOMAarHUTHas
WHIYKUWS, JOEHCTBUE MArHUTHOIO IIOJS HA HPOBOJHUK C TOKOM H
JOBUOKYLIMICS — 3apsid, DJEKTPOMAarHUTHbIE KOJeOaHHWs U BOJIHBI,
MPSIMOJIMHENTHOE PpaclpOCTPAHEHUE CBETAa, OTPaXEHHUE, MPETOMIICHHE,
uHTephepeHys, Audpakuus U MOJMSpHU3alus CBETa, AMCIEPCUS CBETA;
dotosnexkTpuyeckuit  dPPeKT, CBETOBOE [aBICHHE, BO3HUKHOBEHHE
JMHENYaToro CeKTpa aroMa BOAOPOJa, €CTECTBEHHAs M MCKYCCTBEHHas
PaaOaKTUBHOCTb;

3) BnajeHHE OCHOBOIOJIATAIOIIUMU (PU3NYECKUMH TOHSATUSAMHU U
BEJTMYMHAMU, XapaKTePU3YIOIUMHU (PU3UUECKIE MPOIIECChI(CBSI3aHHBIMHU C
MEXaHUYECKUM JIBUKEHHEM, B3aUMOJICHCTBUEM TeJ, MEXaHHUYECKUMU
KoJe0aHUsSIMHU U BOJTHAMH; aTOMHO-MOJIEKYJISIPHBIM CTPOEHUEM BEIIIeCTBA,
TEIUIOBBIMH  MPOIECCAMU; JJICKTPUUECKUM U MarHUTHBIM  TIOJISIMH,
ANEKTPUYECKUM TOKOM, DIIEKTPOMATHUTHBIMU KOJEOAHUSIMU M BOJIHAMU;
ONTHUYECKUMU SIBICHUSIMU;, KBAHTOBBIMH SIBJICHUSIMU, CTPOCHUEM aToMa U
aTOMHOTO $7pa, PaJMOaKTUBHOCTHIO); BJaJlEHUE OCHOBOIOJATalOIUMU
ACTPOHOMUYECKUMH TOHSTHUSMHU, TO3BOJSIIOUIMMU  XapaKTEepU30BaAThH
MPOLIECCHI, TPOMUCXONALINE Ha 3Be3JaX, B 3BE3JAHBIX CHCTEMax, B
MEXTaJlaKTHUYeCKOM cpezie; ABMKEeHHE HEOSCHBIX TeJ, 3BOMIOLNIO 3BE3] U
Bcenennoi;

4) BrnajeHre 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPHUSIMH (3aKOH
BcemupHoro tsarorenus, I, II u IIl 3akonsr HeroToHA, 3aKOH coXpaHeHUS
MEXaHUYECKOM SHEpPruM, 3aKOH COXPAaHEHHMs MMIYJbCa, MPUHIINII
CYNEPHO3UINH CHJI, MPUHIUI PABHOMPABHOCTU HWHEPIHAIBHBIX CHCTEM
OTCYETA; MOJIEKYJISIPHO-KNHETUYECKYI0 TEOpUI0 CTPOEHUS BEIIECTBA,
ra3oBble 3aKOHBI, MEPBBIM 3aKOH TEPMOJUHAMHKHU; 3aKOH COXpPaHEHHS
3IEKTPUYECKOTO 3apsiaa, 3akoH Kynona, 3akoH OMma Al ydacTka LIETH,
3akoH OMma i1l TTOJTHOM 3JIEKTpUYEeCKOor 1enu, 3akoH J[xoynsa - Jlenua,
3aKOH 3JIEKTPOMAarHUTHOW MHIYKIUHU, 3aKOH COXPAHEHUs YHEPTUH, 3aKOH
MPSIMOJIMHEHHOTO PaCIpOCTPAaHEHUs] CBETA, 3aKOH OTpPaXEHHs CBeETa,
3aKOH TIPEJIOMJIEHMSI CBETa; 3aKOH COXPAaHEHUs DHEPruH, 3aKOH
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COXpaHEHMs HMITYJbCa, 3aKOH COXPAHEHHUsS OHIEKTPUYECKOrO 3apsja,
3aKOH COXpPaHEHUs MacCcOBOrO uucia, MocTynatsl bopa, 3akoH
pPalMOAKTUBHOTO pacraja); YBEpEHHOE HCIOJIb30BaHUE 3aKOHOB H
3aKOHOMEPHOCTEN IpU aHaIu3e (PU3MUECKUX SBJICHUN U MTPOLECCOB;

5) yMeHHEe YYMTHIBaTh TPaHUIBl NPUMEHEHUS H3YUYEHHBIX
¢bu3nyeckux Mojeiel: MarepualbHas TOYKa, WHEpLHalIbHAsCUCTEMA
0TCYeTa, UJCAbHBIN Ta3; MOJIEIH CTPOCHHUS I'a30B, KHUIKOCTEH U TBEPABIX
TeJ, TOYEUHBIH JEKTPUUYECKUN 3aps,

sJepHasl MOJICNIb aTOMa, HYKJIOHHAs MOJIeNIb aTOMHOTO siipa MpU
peneHny (pU3NYECKHX 3a/1a4;

6) BIaJeHME OCHOBHBIMH METOJAMU HAY4YHOI'O II03HAHUS,
UCIOJIb3yEeMbIMU B (pU3MKE: IPOBOJUTH MPSIMbIE M KOCBEHHbIE H3MEPEHUS
(U3NYEeCKUX BENUYMH, BHIOWpas ONTUMANBHBIA CHOCOO0 H3MEpEHHs W
UCIOJb3ys HW3BECTHbIE METOJbl OLIEHKM IOrPEHIHOCTed H3MEepeHuil,
MPOBOJIUTh HUCCIIEOBAaHHE 3aBUCHMOCTEH (PH3MUECKUX BEIMYHMH C
UCIOJb30BAHUEM  HIPSAMBIX  HM3MEPEHHMH, OOBACHATH  IOJIY4YEHHbIE
pe3yabTaThl, WUCHOIB3yd (PU3MUYECKHE TEOpUH, 3aKOHBI WM MOHATHUS, H
JenaTb BBIBOABI; COOJIOAATh MpaBwia O€30MacHOro Tpyaa HpU
MIPOBE/ICHUH MCCIIEJOBAHUH B paMKaxX ydeOHOT0 SKCIIEpUMEHTa U y4eOHO-
UCCIIEIOBATENIbCKOW  AEATENbHOCTH C  HCHOJb30BaHMEM LM(POBBIX
W3MEPHUTENBHBIX ~ YCTPOHCTB M JIaOOpaTOpHOTO  0OOpPYIOBAHUS;
C(OPMHUPOBAHHOCTh MPEJCTABICHUNH O METO/axX IOJIy4YeHHs] Hay4HbIX
ACTPOHOMHUYECKUX 3HAHUM;

7) chOpMUPOBAHHOCTb YMEHMSI PEIIaTh PaCUETHbIE 331a4M C SBHO
3aJJaHHON (U3NYECKON MOJENbI0, HCHOIb3ysd (QHU3UYECKHUE 3aKOHBI U
IIPUHLUIIBI; HA OCHOBE aHaJIM3a YCIIOBHS 3a/laud BBIOMPATh (PU3NYECKYIO
MOJIENTb, BBIIENATH (PU3MUECKUE BEIWYMHBI U (HOPMYIBI, HEOOXOAMMEIE
Ul €€ pelleHus, MNPOBOJUTH pacyeTbl M OLEHUBAaTh PEATbHOCTb
MIOJTyYEHHOTO 3HAYeHHs (U3NYECKON BEIMUYUHBI; peIlaTh KaueCTBEHHBIC
3ajaud, BBICTpauBas  JIOTUYECKH  HENPOTUBOPEUMBYIO  IETMOYKY
pacCyXIE€HHII C ONMOpOM Ha HW3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢busnyeckue sBICHUS;

8) chopMUPOBAHHOCTh YMEHUSI MPUMEHSThH MOJYYCHHBIC 3HAHUS
111 OOBSICHEHUS YCIIOBHM MpOTeKaHUs (PU3NYECKUX SIBICHUH B IPUPOJIE U
Ul TIPUHATHS TPAKTHYECKUX PEHICHUH B TOBCEIHEBHON KU3HH IS
oOecrnieueHns 6€30MacHOCTH MPHU 0OpalieHnH ¢ OBITOBBIMU NMPUOOpamMH U
TEXHUYECKMMHU YCTPOHCTBAMM, COXPAaHEHHs 370pOBbS U COOJIIOJICHHS
HOPMDKOJIOTHYECKOTO TOBEJCHHUS B OKPYKAIOIIEH cpene; MOHUMaHHE
HEOO0XOAMMOCTH NMPUMEHEHMs JTOCTMKEHUH (PU3UKU U TEXHOJIOTUH Jis
paMoOHATFHOTO TPUPOIOTIOTH30BAHUS;

9) copMuUpPOBaHHOCTH COOCTBEHHOW MO3UIMH O OTHOIIEHHUIO K
¢buznueckoil nHbopMaum, NoJydaeMon U3 pa3HbIX UICTOYHUKOB, YMEHUI
UCMOJIb30BaTh IU(PPOBBIE TEXHOJOTMU Ui MOUCKA, CTPYKTYPUPOBAHMS,
WHTEPIPETAlMA W TIPEACTaBJICHUS y4eOHOW W HAYYHO-TIOMYJISIPHOU
uHpOpMAlUY; PAa3BUTHE YMEHUN KPUTHYECKOTO aHAIM3a TMOJIydaeMon
nH(popMaLnu;

10) oBnaseHue yMmMeHUsIMH pabOTaTh B TPYIIE C BHIIOJIHEHUEM
pa3NMYHBIX  COIMAIBHBIX  POJIEH, IJIAHUPOBaTh pabOTy TPYIIIEI,
palMoHaIbHO paclpeieNsaTh IeSTebHOCTh B HECTAHJAPTHBIX CUTYalUsX,
aJIeKBaTHO OIICHMBATH BKJIAJl KAXKIOTO M3 YIACTHUKOB TPYIIIBI B PEUICHHE
paccMaTpuBaeMoil IpoOIeMsl;
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11) oBnagenue (CPOpMHUPOBAHHOCTH MPEICTABICHUN) MPaBUIAMHU
3anucu puznueckux Gopmyi peiabeHO-TOUeYHONU CUCTEMbl 0003HAUCHUN
JI.Bbpaiins (mu1st cnensix ¥ c1aboBUISIIMX 00YJAIONTUXCS).

4.2. @oHA OLEHOYHBIX CPeICTB /sl TMPOBeleHUs] NPOMEKYTOYHOI
aTTecTalui 00y4aromUXCsl M0 JMCHUIIMHE

Iloxka3zaresm M KPpUTEPUHU OLICHUBAHUA KOMIIETEHLIMI
[lokazaTenn W KpPUTEPUM OLICHWBAHUS KOMIIETECHIHM, OINKWCAHUE IIKaJ
OIICHUBAHUS COACPIKATCS B MPUIIOKECHUH 1.

KoHTpoJsibHBIC M TECTOBbIE 3aJaHUA
KoHTpoBbHBIE 3a/1aHKS COAEPKATCS B IIPUIIOKEHUH 1.

MeToauyeckue MaTepHuaJbl
Meroauyeckue MaTepuaibl, ONPeaeISIONMe IPOLEeayphl OLICHUBAHUS 3HAHUM,

YMEHUHM, XapaKTepu3yllux (GopMupoBaHHUE KOMIIETEHIIMHA, COJAEpXKaTCsi B
NPUIOKEHHH 1.
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IIpuaoxenne 1
KoHTpo/1bHO-011eHOYHBbIEe CpeACcTBa
AJIS1 IPOBe/ICHUsI MPOMEKYTOYHOM aTTecTAlMHU 10 JMCIHUIIIHHE
0/1.06 ®PU3UKA(YTJIYBJIEHHBI YPOBEHD)

1.1. ®opma npoMeKyTOUYHOM aTTecTalMu: SK3aMeH (2 cemectp).

1.2. Cucrema oueHMBaHMS Pe3y/JIbTATOB BbINOJHEHHUS 3aJaHUI

OueHuBaHue  pe3yabTaTOB  BBIIOJIHEHUS  3aJaHUM  [POMEXYTOUHOM  aTTecTalluu
00yyJaroIuxcs OCYILECTBIIAETCS HA OCHOBE CJIEAYIOLINX MPUHIIMIIOB!

JIOCTOBEPHOCTH OLEHKH — OLICHMBAETCSl YpPOBEHb C(HOPMHUPOBAHHOCTH 3HAHUHM, YMEHMH,
MPAKTUYECKOTO OIbITa, OOMUX M MPO(PECCHOHATBHBIX KOMIETEHIUH, MPOJEeMOHCTPUPOBAHHBIX
00y4aroIMMHUCS B XOJI€ BBIMIOJIHEHUS 3a/1aHus;

aJICKBaTHOCTH OLICHKU — OLICHKA BBIIIOJIHEHUS 3aJaHUM JOJKHA IIPOBOAUTHCS B OTHOLLEHUU
TeX KOMIIETEHIN, KOTOpble HEOOXOAUMBI JUIs 3PPEKTUBHOIO BHIIIOJHEHHUS 3aaHUS;

HAJIe)KHOCTU OLIEHKM — CHUCTEMa OLICHMBAHMS BBIIIOJHEHHS 3aJaHuil JoJbKHaA 00Jaaarh
BBICOKOM CTENEeHbIO YCTOWYMBOCTH NPU HEOAHOKPATHBIX OLIEHKAaX YPOBHS C(HOPMHPOBAHHOCTHU
3HAHUW, YMEHUH, MPAKTUYECKOrO OIbITa, OOMMX M MpPO(PECCHOHANBHBIX KOMIETEHIMH
oOyuaromuxcs;

KOMIIUIEKCHOCTH OLIEHKHM — CHCTE€Ma OLICHWBAHMS BBIIIOJHEHMS 3aJaHUM JOJDKHA IO3BOJIAThH
MHTETPAaTUBHO OLIEHUBATh 001IHMEe U NMPO(hecCHOHAIbHBIE KOMIIETEHIIMU 00yYaroIuXcs;

OOBEKTUBHOCTH OLIGHKHM — OILICHKA BBIIIOJIHEHUS KOHKYPCHBIX 3a/laHui JI0JKHA OBITh
HE3aBUCUMOM OT OCOOGHHOCTEH MpOo(ecCHOHAIBbHOW OpHUEHTALMM WIM  TpearoYTeHUH
IIPENOIABATEINIEH, OCYIECTBISIOIIMX KOHTPOJIb WM aTTECTALMIO.

[Ipy BBINONHEHMM HPOLEAYP OLECHKU 3aJaHUM HCIOJB3YIOTCS CIEAYIOIME OCHOBHBIE
METO/BL:

METO/1 pacyeTa NepBUYHbIX OAJIIOB;

METO/] pacyeTa CBOAHbBIX OaJIOB;

Hcnonb3yetcs natu OanbHas IIKaja JUIs OLIEHUBAHUS pe3yIbTaToOB O0YUEHUS:

IlepeBoj nsiTu GanbHOM KBl yU4eTa Pe3yJIbTaTOB B MATH OAJIbHYIO OLIEHOUHYIO IIKAJTY:

Ounenka Kosnn4yecTBo 0a/1510B, HA0paHHBIX 32 BBIIOJIHECHHE
TeOPeTHYeCKOro M NPAKTHYECKOro 3aJaHusl,
CpeHuil 0aJ1J1 10 HTOraM aTTeCTaAlluH

O1eHKa 5 «OTIMYHOY 4,6-5
Orenka 4 «X0porio» 3,6-4,5
Onenka 3 «yJOBJIETBOPUTEIBHO» 3-3,5
OrnieHka 2 «HEYTOBJIECTBOPUTEILHOY <29

1.3. KOHTPOJILHO-01l€eHOYHbIE CPeICTBA
1.3.1 3apnanue:

3ananue:
1.CoGecenoBanue no Borpocam (2 Bompoca).
2. Pemnts 3agauy.

IIpumepHbIe BONPOCHI codece10BAHNS

1 MexaHndeckoe IBMKEHHUE: OMPEACIICHUE, TPACKTOPHS, IPOUJECHHBIA MyTh, TEPEMEILICHUE,
CBSI3b MIEPEMELIEHHUS C KOOPIUHATAMH TEJIA.

2 PaBHOMEPHOE JABUKEHHE: ONIPEACIICHUE, CKOPOCTh, IEPEMEILICHUE, YPABHEHHUE IBUKEHUS.

3 I'padux paBHOMEpPHOTO NBIKEHUS. PaccMOTpeTh Ha mpuMepe:

4 PaBHOYCKOPEHHOE JBHKECHUE: ONPEIEIECHUE, YCKOPEHHUE, CKOPOCTh, IEPEMENIEHHUE.

5 I'paduk ckopocTH IpU PAaBHOYCKOPEHHOM JIBHYKEHUH.
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PaccmoTtpeTs Ha npumepe:

6 CBoboaHoOe majeHue Ten. Y cKopeHue cBoooqHoro najenusa. Kunemarnyeckue ypaBHEHUs
pu CBOOOTHOM TIa/ICHHH.

7 JIBUMKEHUE MO YTIJIOM K TOPU3OHTY.

8 PaBHOMEpHOE ABUKEHUE IO OKPYKHOCTH.

9 Unepuus. [lepriit 3akoH HeroToHA.

10 Macca. Cuna. Muepraocts. Bropoii 3akon HetoTOHa 1 €ro 0COOEHHOCTH.

11 Tperwnii 3akoH HproTOHA 1 €r0 0COOCHHOCTH.

12 Tedbopmanmst u ee Buabl. Cuna ynpyroctu. 3akoH ['yka.

13 3akon BcemupHOro TaroteHus. Cusa TaKeCTH.

15 Bec tena. HeBecomocTs. Bec Tena, ABMKYIIETOCS C YCKOPEHUEM.

16 Cuna tpenus. JIBrxeHue noj JeMCTBUEM CUJIbI TPEHUS.

17. Ummiynbe Tena. 3aK0H COXpaHEHUsS! UMITYJIbCca

18 Mexanndeckas paboTa U MOIITHOCTb.

19 Kunetnueckasi sHEpTHUs.

20 TlorenuuanbHas YHEPTHUSL.

21 3aKoH coXpaHEHHUs MOJIHOM MEXaHUYECKON IHEPIHH.

22 CBoboaHble U BBIHYXJIEHHbIE MeXaHudyeckue konebanus. [lapameTpsl koiebaTenbHOTO
neuxkenus. [lepros konebaHuii MaTeMaTHYECKOTO U IPY>KMHHOTO MasiTHHUKA.

23 MexaHuuecKHe BOJHBI: OIpPEACIICHUE, YCIOBUS BO3HUKHOBEHMS, BUIBI BOJIH, JIJIMHA
BOJIHBI.

24 3ByKOBBIC BOJHBI: OIpEACICHUE, HCTOYHUK 3BYKOBBIX BOJH, CKOPOCTh 3ByKa B
Pa3IMYHBIX CpellaX, XapaKTePUCTHKHU. YIIbTPa3BYK U €0 IPUMEHEHHE

25 Ocnosnsbie nonoxxkenuss MKT u ux onmbiTHOEe 000CHOBaHHE. XapaKTEPUCTUKUA MOJIEKYI:
aTOMHasl Macca, Yuciio ABOraJpo, KOJMYECTBO BEIIECTBA, MOJISIPHAS Macca.

26 CtpoeHue TBEPbIX, )KUJIKUX U ra3000pa3HbIX TEI.

27. UneanwbHbiil ra3. OcHoBHOe ypaBHeHne MKT. CBsi3p AaBieHHs MI€aTbHOTO rasa ¢
KMHETHYECKOM SHEPTUE MOCTYNaTeIbHOTO JIBIKEHHS MOJIeKyl. CBs3b JaBICHUS UJI€aTbHOTO raza
C TUIOTHOCTBIO ra3a.

28. AOcomroTHas temmeparypa. Temmeparypa — Mepa CpeAHEHl KHHETHUYECKOW JHEpruu
JBUKEHUS MOJIeKysl. CKOPOCTH MOJIEKYIL.

29. YpaBHeHHEe COCTOSIHUS UACAIBHOTO ra3a (ypaBHeHHue MenpeneeBa-Knaneiipona).

30 M3otepmudeckuii mpoiiecc: onpezeneHue, 3akod boiins-MapuoTra, rpaduku mpoiecca.

31 M3o6apHsIii nporiecc: onpeaenenne, 3akou I eit-JIroccaka, rpaduxu mporecca.

32 M3ox0pHBIii mpotiecc: onpesaenenue, 3akoH lapms, rpaduku mporecca.

33 [NapooOpa3oBanue: ucrapeHue, KUIeHune. Y qenbpHasi TErioTa napoopa3oBaHus.

34 HacebleHHbId 11ap. 3aBUCUMOCTb JIaBJICHUSI HACBIIIEHHOTO TIapa OT TEMIEPATypPhl

35 BnaxHoCTh BOo3yxa U ee u3Mepenrne. OTHOCUTENIbHAS BIAXKHOCTh BO3/IyXa

36 Kpucramnmuueckue Tena u amopdusie Tena. [InaBnenue. Y nenbpHast TeMaoTa MIaBIeHUS.

37 BuyTpeHHss oHeprus. BHYTpeHH:s sHeprus 0JIHOAaTOMHOTO HJealbHOro raza. Crocoobl
W3MEHEHUs BHYTPEHHEHN YHEPruu.

38 Pabora B TepMOIMHAMUKE.

39 IlepBblili 3akOH TepMOAMHAMHUKHU. [IpuMeHeHuMe mnepBOro 3akoHA TEPMOJMHAMUKH K
M30IPOLIECCaM.

40 Dnextpuueckoe nosie. CBONCTBA 3JIEKTPUUECKUX MOJIEH U UX CUIJIOBBIE XapaKTEPUCTHUKH.
3akoH Kynona

41 PaboTa 3NMeKTPUIECKOrO MOJsl. JHEPTeTHIECKHE XapaKTEPUCTUKU IIEKTPUUECKOTO TOJIS:
MOTEHITM AN, HanpspkeHne. CBsA3b HAMPSHKEHHOCTH U HATIPSKEHUS

423nexTpoeMKocTh. KoHaeHcaTOphl. DHEPrus 3apssKEeHHOTO0 KOHIEHCATOPA.

43 Buabl COEIMHEHUS! KOHJIEHCATOPOB
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44 DnexTpUuYECKUH TOK: ONpEEIICHUE, HaIlpaBJICHHUE, XapaKTEpUCTUKU. 3akoH Oma amns
yuyacTKa Lenu

45 IlocnenoBaTesbHOE U MApaJUIENbHOE COEIMHEHUE IPOBOJHUKOB, OCOOCHHOCTHU 3THUX
COETUHEHUN

46 D]J1C. 3akon Oma 11 MOJTHOM LIEeTTH

47 Pabora u MomHOCTh ToKa. TeroBoe AeiicTBue Toka. 3akoH Jxoyns-Jlenna.

ITpoBOAHMKY B 3JIEKTPUUECKOM TOJ€E. [[U3IEKTPUKHY B AIEKTPUIECKOM I10JIE.

48  DJnexkTpuyecKHid TOK B modynpoBojgHukax. CoOCTBeHHass  MPOBOJMMOCTH
IIOJIYTIPOBOJIHUKOB

49 ITpoBOAMMOCTH MOJTYIPOBOJHUKOB MPHU HATUYUH TPUMECEH.

[TomynpoBOTHUKOBBIE TPHOOPHI

50 MarnuTHO€e 10JIe: OIpeJielIeHUe, HallpaBlieHUe, IPaBUIIO IPABOM PyKH, XapaKTEepUCTUKH
noJyigs (MarHUTHasE WHAYKLUS, MarHUTHBIM IOTOK, HAIpPsDKEHHOCTb, MAarHUTHash HNPOHULAEMOCTb
cpezbl). DHeprusi MArHUTHOTO MOJIS

51 Cuna Amnepa. Cuna Jlopenua. [TpaBuio neBoit pyku

52 SIBnenue 3nekTpoMarHuTHOM nHaykuuu. [Ipasuio Jlenuna.

53 3akoH anekTpoMarHuTHOW MHAYKIMU. D/1C MHAYKINY B OJBUKHBIX IPOBOJIHUKAX

54 SIBnenune camounaykuuu. ManykruBHocTh. DIC caMOMHIYKIIMU

55 CBoOoHbBIE U BBIHYKJICHHbIE 3JI€KTpOMarHuTHele Kojaebanus. KonebaTeabHbIN KOHTYD.
[lepro cBOOOIHBIX IEKTPUUECKUX KOIeOaHUI

56 IlepemenHslii Tok. Llenu nepeMeHHOro TOKa ¢ aKTUBHBIM CONPOTUBIICHUEM, C KaTyLIKON
U KOHJIEHCATOpOM. JIeMCTBYIOIIME 3HAYEHUS CUJIbI TOKA W HANPSKECHUS

57 Tpanchopmaropsl. Koaddurment tpanchopmanuu. [Ipumenenns tpanchopmaTopos.

58 DnexTpoMarHUTHbIE BOJHBI W UX OKCIEpUMEHTallbHOE OOHapyxeHue. CBolcTBa
3JIEKTPOMArHUTHBIX BOJIH. OTPBITHIN KOJIeOaTeIbHbIH KOHTYP

59 N3obperenue paguo A.C. Ilonossim. [IpuHIMT pagrocBsizu

60 Ckopocts cBeta. [Ipupona cBera. 3akoH OTpa)kKeHHUs CBETa

61 Ilpenomnenue ceera. 3aKOH MPETIOMIIEHUS CBETA

62 IlonHoe oTpaxxeHHE cBETa

63 JIun3bl. Dopmyna TOHKOM JTUH3bI

64 Jlucniepcust cBera

65 Unrepdepenuns BoiaH. Untepdepenius crera

66 ludpakuus ceera

67 NndpakpacHoe u ynprpaduoieToBoe u3iydeHue. PEHTTeHOBCKOE U3TyueHne

68 ®oT03(PPEKT 1 ero 3aKOHBI

69 Teopus pororddexra. Dopmyna DitHmreitHa 115 hoTodPdexra

70 ®otonsl. [Ipumenenue pororddexra

71 Crpoenue atoma. OnbiTel Pezepdopaa.

72 Iloctynatel bopa. ATom Bonopoaa o bopy

73 OTKpbITHE PAAMOAKTUBHOCTH. O-, B-, Y- U31y4eHus. PaqnoakTuBHbIE peBpalleHUs

74 S nepubie cunbl. CTpoeHUE aTOMHOTO s11pa

75 DHeprus CBA3W aTOMHBIX SA1€Ep. S nepHbIe peakuuu

76 Jlenenue TsokenbIX aaep. LlenHble saepHble peakiiu

77 SInepneiii peaktop. TepMosiaepHsbie peakiuu

78 3akoH paguoOaKTHBHOro pacnaza. [lodydeHue paauoOaKTHUBHBIX H30TONOB M HX
IIpUMEHeHne. bruonornyeckoe AecTBUE PAIMOAKTUBHBIX U3JIY4CHUI

79 DNEKTpUUYECKUI TOK B 3JIEKTPOIUTAX. DIEKTPOJIU3 U ET0 3aKOHBI

80 DnekTprueckuil Tok B razax. HecamocrosrensHbii pazpan. CaMOCTOSTENBHBIA pa3psia U
€ro BUbI

81 DneKkTpudecKkuil TOK B BAKyyMe
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82 Iloctrymarel OliHmTeiHa. IIpocTpaHCTBO M BpeMsl  CHELUAIBHONM  TEOpUU
OTHOCUTEJIBHOCTH
83 CBs13b Macchl U HEPTUU CBOOOIHOM YacTUIBI. DHEPTUs MOKOs

IIpumepHBbIe NpaKTHYECKHE 32JAHUS

Ilepeyensb 3agau:

1. ABromMOOMIb ynansercs OT MOCTa, JBUTAsChb PABHOMEPHO U MPSIMOJMHEHHO €O
CKOpOCTBIO 72KM/4. Ha KakoM pacCTOSHUM OT MOCTa OKa)keTcsi aBToMoOmib uepe3 10c, eciau B
HayaJbHbIi MOMEHT BPEMEHU OH HaXOJWJICs OT Hero Ha pacctossHuu 0,2 km?

2. Benmocuneauct, qBurascb paBHOMEpPHO, npoesxaer 20 m 3a 2¢. Onpenenure, Kakod MyTh
OH IPOEJET MPU JABUKEHUM C TOU ke cKopocThio 3a 10c, 20c?

3. CkonbKko BpeMeHHu OyeT magaTh Teio ¢ BhIicoThl 0,02 kM, 0,08 xM?

4. UeMy paBHa cuwia TPEHHUsI, €CIU TOCJE TOTYKa BaroH Maccoit 20 T ocranoBuiica yepe3 S0
C, PO IPU 3TOM paccTosiuue 125m?

5. Uepe3 CKOJIBKO BPEMEHH OCTaHOBHUTCA aBTOMOOWIb Maccoil 1000 kr, OBMXKYIIMICS cO
CKOpOCTBIO 72 KM/4, €CIT BBIKIIOYHTH ABUraTenb? CpemHsisi cuia CONMpOTHBICHUS aBMxkeHuto 0,2
kH.

6. JIBa Ms4ya OpOIIEHBI BEPTHKAIBHO BBEPX CO CKOpOcThIO 36 kM/4 u 18 km/4. Ha kakoit
BBICOTE KHHETHYECKas YHEPIUs KaXJI0ro Msya CTaHEeT PaBHOM ero NoTeHIHaIbHOM?

6. B mporiecce M30XOPHOTO OXJIAXKICHHSI JaBJICHUE ra3a YMEHbIIWIOCHh B 3pa3a. Kakoii Oblia
HayvajbHas TeMIIepaTypa rasa, €cju KOHeuHas TeMIlepaTypa cTajla paBHOM 27°C u 47°C.

7. Jlna uzob6apHOro HarpeBaHus rasa, KOJU4ecTBO BemiecTBa kotoporo 800 moms, Ha 500 K
eMy cooOuIn KonmdyecTBo TemioTel 9,4 MJk. Ompenenuth paboTy raza M HU3MEHEHUE €ro
BHYTPEHHEHN HEPrUuu

8. Ha ckonbko M3MEHWIAaCh BHYTPEHHSISI SHEpPIus ras3a, €ciii €My COOOLIMIN KOJIUYECTBO
teriotel 20 xJIx u coBepummiu padboty Han rasoMm 30 x/Dkx? ecnu eMy COOOIIMIM KOJIMYECTBO
terutoTsl 30 k/[k n coBepumim padoty Hax razom 40 kJ[x?

9. Kakoe KOIM4YECTBO TEIUIOTHI HYXHO Mepefarbh ra3y, uToObl €ro BHYTPEHHSSI dHEprus
yBenuuniack Ha 45 k/Ix, ¥ mpu 3ToM ra3 coepiuni padory 65 k/Ix u 0,5 MJIx?

10. Ha kakoM paccTOSIHUM HaXOAATCS ApYT OT Jipyra TodeuHsle 3apaasl 2 HKin u 5 uKu, ecnu
OHHM B3aUMOJENCTBYIOT APYT ¢ Apyrom c cuion 9 MH? 0,05H?

1.3.2. Kpurepun oneHkn

banbl 3a
Kputepun onieHKH K TEOPEeTHYECKOMY 3aJaHHIO KpUTEepuu
OlleHKH
MakcumaJjibHbII
oama—1
1 - IEMOHCTPHUPYET TIyOOKOe, MOJIHOE 3HAHWE W MMOHUMaHue (Pu3ndecKoin 1
CYIITHOCTH PacCMaTPUBAEMBIX SIBJICHHUI U 3aKOHOB;
- JIaeT TOYHOE OIpejClIeHHe W HCTOJIKOBAHWE OCHOBHBIX TIOHSTHH,
3aKOHOB, TEOPHH, (PU3NUECKUX BETHUMH U UX €IUHUIl U3MEPEHHUS;
- BepHO 0(hOpMJIISIET COMYTCTBYIOINE OTBETY 3amucH (HOpMyIl, rpapuKu,
PUCYHKH, CXEMBI;
- TIPA OTBETE JIEMOHCTPHPYET CAMOCTOSTEIBLHOCTD CYXICHUMU, TPUBOIUAT
BEpHBIC apTyMEHTHI, JIeJIaeT MPABUIbHBIC BHIBOJIBI;
- TOCIIEIOBATENBHO, YE€TKO, CBSI3HO, JIOTUYHO M 0€30IIMO0YHO M3Jaraet
yueOHBI MaTepuall, MPaBWIBHO U OOCTOATENHHO OTBEYAET Ha
COITYTCTBYIOIIIHE BOIPOCHI
2 - JEMOHCTPHpPYET 3HaHWe W TOHMMaHHe (U3UUYECKOH CYIIHOCTH 0,7

26



paccMaTpUBAEMBIX SIBJICHUW M 3aKOHOB, UCIBITHIBACT HECYIECTBEHHBIC
3aTPyIHEHHUS B BBISBICHUU B3aUMOCBSI3M (U3NYECKHUX SIBJICHUH,
3aKOHOMEPHOCTEH;

- B OCHOBHOM IIPaBHJIbHO, 0€3 HM3MEHEHHsS OCHOBHOW CYyTH, JaeT
OTpescNieHUs] TIOHATUH, WCIONB3YIOTCS HAy4YHbIE TEPMHHBI TPHU
UCTOJIKOBAaHUM 3aKOHOB, TECOPHH, (U3MUECKUX BEIUYMH M HMX CIHHHUIL
WU3MEPCHUS;

- BEpHO, HO C HE3HAYUTEIHHBIMH OIMMOKAMHU BBITIOJHSICT 3aIKCH
dbopmyi, rpadKU, PUCYHKH, CXEMBI,

- TIpU OTBETE JAEMOHCTPHPYET CaMOCTOSTEIBHOCTh CYXKIICHUH, BBIBOIBI
BEpHBIC, HO HEJIOCTATOYHO apTyMEHTUPOBAHBI;

- B OINpPENEICHHOW JIOTMYECKOH TIOCIIEOBAaTEIILHOCTH  YYCOHBIN
MaTepHal U3jaraet, Ipyu OTBETE Ha BOIPOC JIOIMYCKAET HECYIECTBEHHBIC
omuOKu U (WIK) HE OoJjiee ABYX HEJOUYETOB, KOTOPBIC CTYACHT MOJXKET
UCTIPAaBUTh CaMOCTOSITEIILHO TpU TPeOOBaHMM TPEMOAABATENS; HAeT
NIPaBUJIBHBIC OTBETHI HA COMYTCTBYIONIME BOMPOCHI

- pacKpbIBaeT OCHOBHOE COAEp)KaHWE y4eOHOTO Marepuaia, HO
00HapYyKUBAIOTCS CYILIECTBEHHbIE MPOOEIbl B TOHUMAaHUN B3aUMOCBS3U
($u3NYECKUX SIBICHUN U 3aKOHOMEPHOCTEN;

- JOIYyCKaeT OIIMOKM B OIpPEICIIEHUM U MCTOJIKOBAHUU OCHOBHBIX
MOHATHH, 3aKOHOB, TEOpUH, (PU3MUYECKUX BEIWYMH U WX CIUHHUIL
U3MEPEHUs, KOTOpbIE MOMKET HCHPAaBUTh CaMOCTOSTENbHO WM HpU
HEOOJIBIION MTOMOIIH MPETo1aBaTEeNs;

- C CYLIECTBEHHBIMHU OIIMOKaMU BBIIOJHSET 3alKCh GOpMYIl, IpadUKoOB,
PUCYHKOB, CXeM, KOTOpBIE CTYACHT IIOCJe 3aMeuyaHHsi YCTpaHsSeT
CaMOCTOSTEIILHO;

- CaMOCTOSITENTFHO (POPMYIIMPYET OTBET HA BOIPOC, MPUBOJUT YACTUIHO
BEPHbIC aPTYMEHTHI, OTJIEJIbHbIE BBIBOJBI HEJb3s CUMTATh BEPHBIMU U
000CHOBAHHBIMU;

- HapyllIeHa JIOTUYecKas MOCIEJ0BaTEIbHOCTh HM3JI0KEHUS Y4eOHOro
MaTepuaia, Ipu OTBETE€ Ha BOIPOC JOMYIIEHa oJHa Trpybas ommulOka u
(unu) Oosee IBYX HEJOYETOB; CTYACHT HCHBITHIBACT 3HAYUTEIbHBIE
3aTpyAHEHUs, OTBeUasi Ha COMYTCTBYIOIINE BOITPOCHI

0,5

- CTyIEHT He MOXeT OOBICHUTh  (PU3MUYECKOH  CYIIHOCTH
paccMaTpuBaeMbIX SIBJIEHMH W 3aKOHOB, BBISIBUTH B3aWMOCBSI3U
(bu3nUecKuX sIBICHUH U 3aKOHOMEPHOCTEH;

- HE 3HAET WIM JaeT HEBEPHOE OIPE/ICIIEHUE U MCTOJIKOBAaHHE OCHOBHBIX
NOHATHUH, 3aKOHOB, TEOPUH, (QU3MUECKUX BEIUYMH U HX €IUHMIL
M3MEpEHMUS;

- HE BEpHO BBINOJIHACT 3aMUCh GOpMYIL, TPaQHUKOB, PUCYHKOB, CXEM

UTOIro

Kpurepun onieHKH K NIPAKTHYECKOMY 3aJaHUI0

Baaasl 3a

KPHUTEPHH OLCHKHU

Od¢opmiieHue ycja0BUA 321aHUSA MakcumajibHbII
oay1 — 0,4 6anaa
- BepHO 0(OPMJICHO yCIIOBHE 3a/1a4H, IPEACTABIICHBI BCE 0,4
(bU3UYECKHE BETUINHBI
- ycloBue 3afanusi 0hOpPMIIEHO ¢ HE3HAYUTEIbHBIMU 0,2
HETOYHOCTSIMH, IPEJICTABJICHBI HE BCe (DN3MUCCKUEC BEITHUNHBI
- ycloBue 3aaHusi 0hOpMIICHO HEBEPHO 0
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Hcnouab3oBanue pU3NYECKOl CHMBOJIUKH MaxkcumajibHbII
oaJsa —0,5 6a1a
- BEpHO 0003HAYEHbI CUMBOJIBI B YCIIOBUH 33/1a4H U B 0,5
dbopMyIax, UCMOJIb3yEMbIX B PEILICHUU 3a1a4U
- BEpHO 0003HAaYEHBI CUMBOJIbI B YCIIOBUH 3aJ1a4M, JOIYIlEHa | 0,4
HETOYHOCTH B (DOPMYIIax, HCIOIb3yEMbIX B PEIICHUH 3a]jauu
- fonyiieHa | HeTOYHOCTh MPH 0003HAYEHUH CUMBOJIOB B 0,3
YCIIOBUU 3aj1auu, | HETOYHOCTh B (hOpMyJIax, UCIIOJIb3yEMbIX B
pELICHUH 3a7auu
- TomyIIeHo 2 1 0oJiee HETOYHOCTH MPU 0003HAUYCHUH 0
CHMBOJIOB B YCJIOBUH 3a/1a4H, 2 U 00Jiee HETOUYHOCTEH B
dbopMyIax, UCMOJIb3YEMbIX B PEILICHUU 3a1a4U
Cooburo1eHne aJaropuTMa penieHust MakcuMaabHbIT
oasI —
0,3 6a1a
- pelIeHune 3a7a91 OCYIIECTBISIETCS TI0 AJITOPUTMY: TTEPEBO/T 0,3
eMHHUII U3MepeHus: GU3NYECKUX BETMYNH B MexaTyHapOAHYIO
cucremy eaunul (CH); 3anuch HEOOXOAMMBIX (PU3UIECKUX
dbopMyI; MaTemMaTHUeCKUl pacueT no Gpuzndeckoi popmyne
- QJITOPUTM PEIICHUS 33]]a9U OTCYTCTBYET 0
IlepeBon enuan u3MepeHus GuU3NIeCKUX BEJUYNH B MakcuMaJbHBbII
MesknyHapoanyio cucremy eaunun (CH) 0asa —0,3 6ayu1a
- BEpHO IIE€PEBE/ICHBI PACcUYEThI IEPEBO/IAa BCEX €IMHUIL 0,3
U3MepeHUs PU3NICCKUX BETUYHH B MeXTyHaApOIHYIO CUCTEMY
equnu (CH)
- norrymieHa | ommoOKa mpy MPOBEICHUHN pacdeTa mepeBoia 0,2
eAMHHUII U3MEepeHUsT GPU3NYECKUX BETUYHH B MexTyHapOAHYIO
cucremy eaunu (CH)
- TOTIYIIEHHI 2 OIMOKHU NpU MPOBEIECHUH pacueTa mepeBoa 0,1
SIMHHMII U3MEPEHUS PUINICCKUX BEITUIHH B MexTyHaApOTHYIO
cuctemy eaunui (CH)
- HEBEPHO MPOBEICHBI PacueThl EPEBO/IA BCEX EAMHHUII 0
U3MepeHUs PU3NICCKUX BEITUYUH B MEXITYHAPOIHYIO CUCTEMY
equnu (CH)
Hcnoab3oBanue pusnueckux (popmyJi s pelieHust MakcumaJjibHbII
3aJa4u oas1 —
0,5 6aa1a
- BEpHO U MOCIIE0BATEIHHO 3aMKUCaHbI Bce (DOPMYIIBI B 0,5
COOTBETCTBUH C CHMBOJIMKOM, HEOOXOTUMBIC JIJIS
YCTaHOBJICHHS] COOTHOIICHUS CYIIECTBYIOIIETO MEXKIY
(U3HYECKUMU BETMINHAMEU
- IPaBWJIBHO COCTABJICHBI yPaBHEHUS, CBSI3bIBAIOIIIHE
(bU3UYECKHE BETUINHBI
- BEPHO, HO HEMOCJIEI0BATENbHO 3aCcaHbl (POPMYJIBI B 0,4
COOTBETCTBUH C CUMBOJIMKOM, HEOOXOAUMOI ISt
YCTaHOBJICHHS] COOTHOIICHUS CYIIECTBYIOIIETO MEXKIY
(U3HYSCKUMU BETMUINHAMHU
- IPaBWJIBHO COCTABJICHBI yPaBHEHUS, CBSI3bIBAIOIIIHE
(U3UYECKHE BETUIMHBI
- (hopmybl 3amucaHbl OCIEA0BATEIHHO, HEBEPHO 3amucana 1 0,3

dbopmysa B COOTBETCTBHU C CUMBOJIMKOM, HEOOXOTUMOM IS
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YCTaHOBJIEHHS COOTHOIIEHHUS CYLLIECTBYIOIIETO MEXKIY
(bU3n4EeCKUMU BETUYNHAMU

- JIOIyIIIeHa OJTHA OIIMOKA MPU COCTABIICHUN yPaBHEHUH,
CBSI3bIBAIOILUX (PU3HYECKHE BEITUYMHbI

- (hopMyJIBI 3aITUCAHbI HEMOCIIEI0BATEIBHO, HEBEPHO 3aMKcaHa
1 dpopmyna B COOTBETCTBUU C CUMBOJIMKOM, HEOOXOIUMOI J71s1
YCTAHOBJIEHUSI COOTHOIIEHHUS CYLLECTBYIOIIETO MEXKIY
buznyeCKUMU BEeITMUYNHAMUI

- IONyIIeHa 0JJHa OIINOKa MPH COCTABICHUN YPaBHEHUH,
CBS3BIBAIOIINX (PU3NYECKUE BEITNYMHBI

0,2

- Bce ()OpPMYIIBI 3aIMCaHbl HEBEPHO
- IOIYLIEHbI OIINOKA PU COCTABICHUU BCEX YpaBHEHUH,
CBSI3BIBAIOIINX (PU3MYECKHE BEITUYMHBI

MaremaTtu Yeckue pacuersl mo ¢puznveckum Gopmysaam,
KOTOpbIe XapaKTepHU3yIT paccMaTpruBaeMoe siBJIeHUe ¢
KOJIUYeCTBEHHOM CTOPOHBI

MakcuMaJbLHBII
oay1 — 0,5 6a1oB

- BEPHO MPOU3BEICHBI BCE MAaTEMAaTUYECKHE PACUETHI 110 BCEM 0,5
¢dusnveckuM GopMysiaM B COOTBETCTBHH C €IMHUIIAMHA
u3Mepenuit pusmueckux Benuun (CH);
- BCE pe3yJIbTaThl MATEMATUYECKUX PACUYETOB COJIEpIKAT
(ppPOBOE 3HAUEHUE U COOTBETCTBYIOIIEE eMy 0003HAUCHHE
eanHULBI n3Mepenus pusnueckux BennuuH (CH)
- BEPHO MPOU3BE/ICHBl MATEMAaTHYECKHE PACUYETHI 110 BCEM 0,4
¢dusnveckuM GopMysiaM B COOTBETCTBHH C €IUMHUIIAMHA
u3Mepenuit pusmueckux BenmmunH (CH),
- B OJTHOM PE3yJIbTaTe MaTEMAaTUYECKOTO pacueTa COICPIKUTCS
TOJIbKO €T0 IU(POBOE 3HAUCHHIE
- HEBEPHO MPOM3BEJICH MaTeMaTHIYEeCKUH pacdeT 1o | 0,3
¢duzudeckoit popmyie, HO B COOTBETCTBUU C €AMHULIAMHU
n3MepeHuit pusnueckux BenuuuH (CH);
- B OJIHOM pe3yJibTaTe MaTeMaTHYECKOTo pacyeTa COAePKHUTCS
TOJIBKO €T0 IU(POBOE 3HAUCHHIE
- HEBEPHO MPOU3BE/ICH MaTeMaTHUeCKui pacueT 1o 1 0,2
busndeckoit popmMyie 0e3 ykazaHus €IUHUL] U3MEPEHUI
¢buznueckux BenuunH (CH);
- BCE pe3yJIbTaThl MATEMAaTHYECKUX PACYETOB COJEPKAT TOJIBKO
1U(POBbIE 3HAUECHUS
- HEBEPHO MTPOU3BEJICHBI BCE MATEMaTHUECKUE PACUEThI 0
OtBer nocJjie pemieHns 3a1a494 MakcuMaibHbIH
0aJst —
0,2 6an10B
- 33/1a4a B KOHIIE PEIlIeHUs] COJIEP>KUT BEPHBIN OTBET 0,2
- 3a]1a4a He COJICPXKUT B KOHIIE PEIICHHUs BEPHOTO OTBETa 0
YcTHOe 00bsICHeHHE pelieHus 3a1a4M MakcumasibHbIH
0aJst —
0,3 das10B
- 00BsICHEHUE PEICHHMS 3a/IaHUS TTOCIIEA0BATEIBHO, CBA3HO, 0,3
JIOTUYHO, BBIBOJI apTYMEHTHPOBAH U 0OOCHOBAH; MPaBUIIbHO U
00CTOSITENNEHO JTa€TCsl OTBET (OTBETHI) HA COMYTCTBYIOLIHE
BOIPOC (BOIPOCHI)
- HE3HAYMTENIFHO HapyIIeHa MMOCIIeI0BATeIbHOCTb, JTIOTHKA 0,2
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OOBSICHEHUS! peIICHUs 3a/1aHus, BEIBOIbI QpTYMEHTHPOBAHBI U
000CHOBAHBI; CTYICHT UCIBITHIBACT HE3HAUNTEIbHbBIE
3aTPYAHEHUS, OTBEYAsl HA COITYTCTBYIOLIUE BOIIPOCHI

- 3HaYNTEJIbHO HAPYLIEHA I10CJIEI0BATEIbHOCTD, JIOTUKA 0
OOBSICHEHUS! pelIeHUs 3a1aHus (CTYJCHT HE MOXKET OOBSICHUTD,
KaKuM 00pa30M MpHUILEN K PEIICHUIO 33/1aHNs ), BBIBOABI HE
MOTYT CUUTAThCS apTYMEHTHUPOBAHHBIMU 1 0OOCHOBAaHHBIMH;
CTYACHT UCIIBITHIBAET 3HAYUTEIIbHBIC 3aTPYAHEHUS, OTBEYAs Ha
COIYTCTBYIOIIME BOIPOCHI

1.4. MarepuanbHO-TeXHHYeCKOe olecrneyeHHe [Jisi NPOBeJCHHS] TPOMEKYTOYHOI
arTrecTaluu
BrinonHenue 3a1aHuii IpoMEXXyTOYHOM aTTeCTalluy MPOBOAUTCA B yueOHOM KaOuHeTe
«Dusnkay, 1adopaTopuu GUNKH.

1.5 VYueOHO-MeTOAHYecKOe U HH(MPOPMALMOHHOE oO0ecrievyeHHe sl TPOBeJIeHUsA
NPOMEKYTOYHOM aTTecTallul

OcHoBHbIE yUeOHbIe U31aAHUA

1. JmutpueBa B.®. ®uszuka qis npodeccuid M CIEHMUAIBHOCTEH TEXHHUYECKOTO
npodwis: yueOHUK IS CTYA. yupexaeHuil cpen. mpod. oopasosanus / B.®. [Imurpuesa. - 8-e usn.,
ctep. - M.: M3narensckuii neHTp «Axagemus», 2020. — 496 c. B nep. ISBN 978-5-4468-9245-7

2. HmutpueBa B.®D. dusmka pi18 npodeccuid M CHEUATIBHOCTEH TEXHUYECKOTO
npoduns: JlaboparopHblil mpakTukyMm: yueOHoe nmocobue/ B.®. Jimurpuena, A.B. Kopxyes, O.B.
Myprazuna : (5-e w3m.) (B omekrponHoMm  dopmare)  2019.  https://academia-
library.ru/catalogue/4831/413933/ https://academia-library.ru/

3. Kanamnukos, H. I1. ®usuka B 2 4. Yacte 1 : yueOHUK U MPAKTUKYM JJIsi CPETHETO
npodeccuonansHoro obpazosanus/ H. Il. Kanamnukos, C. E. MypaBbeB. — 2-€ u31., UCIpP. H
nor. — Mocka: M3natensctBo FOpaiit, 2020. — 254 ¢. — (ITpodeccuonansHoe 00pa3oBaHue). —
ISBN 978-5-534-09159-5. — Tekct: anexkrponnsiii // ObC HOpaiir [caiit]. — URL: https://urait.ru/

4. Kanamuukos, H. I1. ®usuka B 2 4. Yacte 2 : yueOHUK U MPAKTUKYM JJIsi CPETHETO
npodeccuonansuoro obpazosanus/ H. Il. Kanamnukos, C. E. MypaBbeB. — 2-€ u37., UCIpP. H
nor. — Mocka: U3natensctBo FOpaiit, 2020. — 244 c. — (ITpodeccuonansHoe 00pa3oBaHue). —
ISBN 978-5-534-09161-8. — Tekct: anekrponnsiii // ObC HOpaiir [caiiT]. — URL: https://urait.ru/

S. Jlorsunenko O.B. ®u3zuka: yueonuk /O.B. Jlorsunenko.- Mocksa: KHOPYC, 2019.-
342c.- (Cpennee npodeccuonanbHoe oopazobanue). ISBN 978-5-406-06464-1

JlonoIHUTeIbHbIEe y4eOHble H3IaHUSs

6. BacuibeB, A. A. ®wusuka: ydyebHOE mocobue s cpeaHero npodeccuoHaIbHOTO
obpaszoBanus / A. A. Bacunbes, B. E. ®enopos, JI. JI. XpamoB. — 2-e u3A., HCIp. U AON. —
Mocksa: U3narensctBo HOpaiit, 2020. — 211 ¢. — (Ilpodeccnonanproe odpasoBanue). — ISBN
978-5-534-05702-. 2020 FOpaiit- https://urait.ru/book/

7. Mycun, 0. P. ®usuka: konebanus, onTuka, KBaHTOBas (u3uKa: yaeOHOE mocooue
s cpenHero npodeccuonansHoro obpasosanus / HO. P. Mycun. — 2-e u3z., uchp. U JI0M. —
Mocksa: MznatensctBo FOpaiit, 2020. — 329 ¢. — (IIpodeccuonanbroe oopazoBanue). — ISBN
978-5-534-03540-7. — Texkct: anextponnslii // IBC IOpaiit [caiit]. — URL: https://urait.ru/

8. Mycun, 0. P. ®wusuka: mMexaHuka CIUIOLIHBIX Cpel, MOJEKyJspHas (ui3uka H
TepMOJIMHAMMKA: ydueOHoe mocobue misi cpeaHero mnpodeccruoHanbHoro obpazosanus / 0. P.
Mycun. — 2-e m3n., mcnp. u gorn. — Mocksa: UzmarensctBo HOpaiit, 2020. — 163 c. —
(ITpoeccronansrnoe obpazoBanue). — ISBN 978-5-534-03000-6. — Texkct: anexrpoHHbIi // DBC
FOpaiir [caiit]. — URL: https://urait.ru/bcode/

HNurepHer-pecypcesl
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https://academia-library.ru/catalogue/4831/413933/
https://urait.ru/
https://urait.ru/
https://urait.ru/book/
https://urait.ru/
https://urait.ru/bcode/

9. www.fcior.edu.ru (PenepanbHblii EeHTP HHPOPMAITHOHHO-00Pa30BaTEIBHBIX PECYPCOB)

10.
11.
12.
13.
14.
15.
16.
17.
18.

www.dic.academic.ru (Axagemuk. CioBapu U SHITUKIIOTIEH )

www.booksgid.com (DnekTpoHHas 6uOIHoTEeKa)

www.globalteka.ru (I'mo6anpHas GHOIHMOTEKA DIEKTPOHHBIX PECYPCOB)
www.window.edu.ru (EauHoe 0KHO J0CTyna K 00pa3oBaTeIbHbIM PECYPCAM)
www.st-books.ru (JIyuruas yueOnas aureparypa)

www.scool.edu.ru (Poccuiickuii 00pa3oBaTebHbIN OPTAI)

www.ru/book (Dnekrponnas 6MGIMOTEYHAS CHCTEMA)

www.alleng.ru/edu/phys.htm (O6pasoBarensnbie pecypebl MaTepHera - dusuka)
www.school-collection.edu.ru (Exunas kourekiys HuGpoOBLIX 00pa30BaTENbHLIX PECYPCOB)

19.24 https//fiz.1september.ru (YuebHo-MeTomnueckas razera «Pusuka»)

20.
21.
22.
23.
24.

www.n-t.ru/nl/fz (HoGenesckue naypearsl 110 GU3UKe)
www.nuclphys.sinp.msu.ru (SIonepuas ¢usuka B Marepuere)
www.college.ru/fizika (ITogroroska k EI'D)
www.kvant.mccme.ru OKypuan «KBauty)
www.yos.ru/natural-sciences/html OKypuai «Ilyrs B HayKy»)

MeToauuecKkue YKazaHnusl 1Jist oﬁyqamnmxca M0 OCBOCHHUIO TUCHHUIIJIMNHBI

25.
26.

Meroauueckue yka3aHus Ui 00Yy4aroIuXcs 110 BBITOJIHEHHUIO TPAKTHYECKUX PadoT.
Metoanueckue ykazaHus Uit 00y4JaroImnXcst IO BBITTOIHEHUIO JTa00PaTOPHBIX padoT.
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