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Pabouas mporpamma cocraBieHa B cootrBercTBuH ¢ DPI'OC cpegHero mpohecCHOHATBEHOTO
00pa3oBaHus U y4eOHBIM ILIAHOM IPOTPaMMBI MOATOTOBKH CIEIHATHCTOB CPETHETO 3BeHA (MHIEKC —
OJ1.06) cpennero mpodeccuonansHOro odpazosanus o crenuatbHocTd 09.02.06 CeteBoe U cucTeMHOE
aIMUHUCTPUPOBAHUE, YTBEPKIAEHHBIM PEKTOPOM OI'bOY BO «CaHkT-IIleTepOyprekuii
TOCYHApCTBEHHBI  YHUBEPCUTET  TelIeKOMMyHuKarué uMm. 1pop. M.A.  bonu-bpyeuua»
26 maprta 2026 r., mpotokox Ne 3. W IpUMEpPHOH MIpOrpaMMol MO 00IIeoOpa3oBaTeNbHON y4eOHOM
muciuuiuinHEe  «@usuka»,  pekoMeHnoBaHHOM — DenepanbHBIM  TOCYJApPCTBEHHBIM  aBTOHOMHBIM
yupexaeHueM «DenepaabHblii HHCTUTYT pa3BUTHUS 00pa30BAHUS».

CocTaBHTEb: W

[IpenonaBaTenn / E.A. KyxapeHnko
(moomuce)

COI'JTACOBAHO Y/

['maBuerit cienwamuct HTB YUOP i / : P.X. AxTpeera
(Héj_;;/HHCL)

OBCYXJIEHO

Ha 3acelaHuU IpPEeaMETHOW (IUMKIOBOM) kKoMuccHH Ne 3 (MareMaTH4YeCKHMX U €CTECTBEHHO-HAYUHBIX
JUCITUILIHH )
04 derpans 2026 r., mpoTokosx Ne 6

IIpencenarens npeaMeTHOM (IIMKJIOBOM) KOMUCCHH:

W/’/ H.C. Pycanosa
(nozmnt/b)'/

OIOBPEHO

Metonuueckum coBetom Cankt-IleTepOyprekoro kostemka Tenekommynukaruit um. O.T. Kpenkes
25 despans 2026 r., mpotokos Ne 3

3aMecTUTENb TUPEKTOpa N0 yueOHoi padote komtemka CII6 I'YT

(/ﬂal -~ H.B. Kajiununa
(moamuce)

COI'JTACOBAHO

Hupexrop xomtemxa CII6 I'YT %
i // T.H. CupoTtckas

(noz;g»%b)

COI'JTACOBAHO

Hupektop nenapramenta OKOJ]

/ // ’;’}?/
g :"“ f’
, (// Zi C.U. Bacumun

(moamuce)




HHOACHUTEJIBbHAA 3AIIMCKA _
1. OBIIASA XAPAKTEPUCTUKA PABOYEHN ITPOI'PAMMBI YYEBHOU JUCHUIIJIMHBI

1.1 MecTo AuCHMILUINHBI B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrPaMMBbI:

VYyebOuas

NUCLIUIIIINHA 0a.06

Pduszuka

SABJIACTCA 00s3aTeNbLHON qaCTbIO

0011e00pa3oBaTebHON TOATOTOBKKA 00pa3oBaTelIbHOM mMmporpammbl B coorBercTBHH ¢ PI'OC mo
crenaibHocTy 09.02.06 CeteBoe M CUCTEMHOE aJIMUHUCTPUPOBAHUE.

1.2 Tliianupyemblie pe3yJibTAThl 0CBOCHUS TUCUMILINHBI:
B pamkax nporpaMMbl yueOHOM TUCIUIUIMHBI O0YYalOIIMMUCS OCBAUBAIOTCS YMEHUS U 3HAHMS.

Kox I[InanupyeMsble pe3yabTaThbl OCBOCHHSI POrPaMMbI MO M CHUILIHHE

KOMIIeT

CHINH Oo0mmue JucuuninHapHble

OK 01. JlmunoctHBle pe3ynbTaThl  HOJDKHBI | [IP6 1. ChopmMupoBaHHOCTH NPENCTABICHUA O
OTpaxaTb B  YacTH  TPYJIOBOIO | pOJIH
BOCIUTAHUS: 1 MecTe (PU3UKU U aCTPOHOMHH B COBPEMEHHOM
- TOTOBHOCTh K TPYyAYy, OCO3HAHHE | HAYYHOW KapTHHE MHUPA, O CUCTEMOOOpa3yroIeu

OCHHOCTHU MAaCTCpCTBA, pr,HOJ'IIO6I/Ie;

- TOTOBHOCTh K aKTUBHOM
JEITENLHOCTH  TEXHOJIOTHYECKOH M
COLIMAJIbHOM HaIpaBJICHHOCTH,
CIIOCOOHOCTh MHHUIMAPOBATH,
IJIAaHUPOBaTh U CaMOCTOATENIbHO

BBIITOJHATDL TaKYI0 JCATCIbHOCTD,

- HUHTEpPEeC K pasInYHbIM cdepam
npodeccCHnOHATEHOM JIeATEIILHOCTH,

- TOTOBHOCTb M CIIOCOOHOCTH K
00pa30BaHUIO U CAaMOOOPA30BAHUIO HA
NPOTSHKEHUH BCEH KHU3HU.

MeramnpeameTHbIe pe3yIbTaThI
JIOJKHBI OTPaXKaTh:

OBnanenue YHHUBEpCAIbHBIMU
y4eOHBIMU NO03HaBaTebHBIMU
JNEUCTBUSAMMU:

a) 0a30BBIC JJOTUYECKHE JICHCTBHS:
CaMOCTOSITENIbHO  (POPMYJIMPOBaTh |
aKTyallu3UpOBaTh npobiemMy,
paccMarpuBaTh €€ BCECTOPOHHE;
yCTaHaBIUBATh CYIIECTBEHHBIN
NMpU3HAK  WJIA  OCHOBaHUS  JUIS
CpaBHEHUA, KIaccupuKanuu "
000011IeHHS; OTIPENIETATh Heau
NeSTeNbHOCTH, 3a7aBaTh MapaMeTpsl U
KPUTEPHH WX JIOCTH)KCHUS, BBISBIIATH
3aKOHOMEPHOCTH M TPOTUBOPEUUS B
paccMaTpUBaeMBbIX SBIICHUSIX; BHOCHUTH
KOPPEKTHUBBI B JEATEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3yJbTATOB
LETISIM, OIICHUBATh PUCKH
MMOCJIEICTBUI JIeSITEILHOCTH;
pa3BUBaTh KPEATUBHOE MBIIICHUE
TIPY PEIICHUN KU3HEHHBIX TPOOJIEM;

PpoIn (1)I/ISI/IKI/I B PAa3BUTHU CCTCCTBCHHBIX HAYK,
TEXHUKU

U  COBPEMEHHBIX TEXHOJIOTMH, O  BKJaje
POCCUNCKHX

U 33apyOe)KHBIX YYCHBIX-(DH3UKOB B pPa3BUTHE
HayKW; TOHMMaHHe (PU3NYECKOH CYIIHOCTH

HAOJII0OAaeMBIX SIBJICHUH MHKPOMHPA, MAKpOMHpPA
U Meramupa; IOHUMaHuE€ pPOJU aCTPOHOMHHU B

MIPaKTUYECKONW  JEATEIbHOCTH  YeloBEeKa U
JanbHEHIIeM Hay4YHO-TEXHHYECKOM Ppa3BUTHUH,
posn buzuku
B (hOPMHUPOBAHUU KPYro3opa U (PyHKIHMOHAIBHOM
IrPaMOTHOCTH YesoBeKa IS pelieHus
IIPaKTUYECKUX 3a7ay;

[1P6 2. CdopmupoBaHHOCTH YMEHUI

pacrno3HaBaTh (pu3nueckue SBICHHS (TIPOIECCHI)
1 OOBSICHATH UX HAa OCHOBE M3YyYCHHBIX 3aKOHOB:
paBHOMEpHOE u PaBHOYCKOPEHHOE
MpSIMOJIMHEHOE JTBM)KEHUE, CBOOOIIHOE TIa/ICHHE
TN, JBW)KEHHE II0 OKPYKHOCTH, HWHEpIUs,
B3aMMOJICHCTBHE TeN, KojeOaTeIbHOe IBMKEHUE,
pEe30HaHC, BOJHOBOE JBIWXKeHue;, auddysus,
OpOYHOBCKOE JIBUKECHHE, CTPOSHHE JKUAKOCTEH U
TBEpIBIX TeJ, H3MEHEeHHe oObemMa Tel MpHu

HarpeBaHuu (oxyaxaeHun), TEIJIOBOE
paBHOBecCHE, ucrapeHue, KOH/ICHCAIHs,
TUTaBJICHHE, KpHUCTaTU3aIHS, KHIICHUE,
BJIQKHOCTh BO3/1yXa, CBSI3b cpenHeit
KHHETHYECKOW DHEPrHH TETUIOBOTO JIBIDKEHHSI
MOJIEKYl  C  aOCONIOTHOM  Temmeparypoii,

MOBBIIICHUEC OABJICHWA ra3a MpU €ro Harp€BaHUU
B 3aKpPLITOM COCYIC, CBA3b MCXKAY HapaMeTpaMu
COCTOsIHMA Ta3a B H3O0IPOoLECCax; IJICKTPpHU3AIMA
TCI, B3aUMOJCHCTBHUE 3apsAa0B, HarpCBaHUC
IIPOBOAHHKA C TOKOM, BSaHMO)ICﬁCTBHe




0)  0Oa3oBbIe
JEUCTBUA:

- BIaJCTh  HaBBIKAMHU
HCCIIEIOBATEIILCKOW U
NesITeIbHOCTH,
paspereHus mpooieM;

- BBISBIISITH NPUYHMHHO-CJIC/ICTBCHHBIC
CBS3M M aKTyaIM3UpOBaTh 3ajady,
BBIJIBUTaTh THUIIOTE3y €€ pelICHus,
HaXOJUTh apryMeHTbI ISt
JI0Ka3aTeIbCTBA CBOUX YTBEPXKICHUH,
3a/laBaTh TapaMeTpbl U KPUTEPUU
peleHus;

- aHAIM3WPOBATh MOJIYYECHHBIC B XOJE
pereHusI 3aJauu pe3yibTaThI,
KPUTHYCCKH OIICHHUBATH ux
JOCTOBEPHOCTb, MIPOTHO3UPOBATh
W3MCHCHHE B HOBBIX YCIIOBHSX;

- yMeThb TICPEHOCHTH 3HAHHS B
MO3HABATEIIBHYI0 W  MPAKTHYECKYIO
JaCTH KUZHECITCILHOCTH;

- yMETh HMHTETPUPOBATh 3HAHHS U3
pa3HbIX IPEIMETHBIX 00JIacTell;

- BBIJIBUTATh HOBBIC WJICH, MPEIaraTh
OPUTHHAIILHBIC TIOIXO/IBI U PEIICHHUS;

HUCCICO0BATCIILCKHUE

y4eOHO-
MPOEKTHOM
HaBbIKAMU

- IMPOABJIATH CIIOCOOHOCTH  HX
HCIIOJIF30BaHUS B MO3HABATCILHON H
COHH&HBHOﬁ IMPAaKTHUKCE,

-IIPOSIBIISATH CIIOCOOHOCTh u
FOTOBHOCTh K  CaMOCTOSITEJIbHOMY
TTOUCKY METO/IOB pereHus

MPaKTUYCCKUX 3aJad, I[MPUMCHCHUIO
PA3IMYIHBIX METOA0B IMTO3HAHMA,

- craBuUTb U  (opMynupoBarthb
COOCTBEHHBIE 3aJaun B
o0pa3oBaTeNbHON  ACATENBHOCTH U
KU3HCHHBIX CHTYallUsX; BBISABISTH
HpI/I‘-II/IHHO-CJ'Ie)ICTBGHHBIG CBA3U U IJIA
JI0Ka3aTeIbCTBA CBOUX YTBEPXKJICHUM,
3a1aBaTh MapaMeTpsl W KPUTEPUHU
pellieHHs] aKTyaJlu3UpOBaTh 3ajadvy,
BBIABUTAaThb FI/IHOTC?;Y ce pCHICHI/Ifl,
HAXOJIUTh APTYMEHTBI

- aHaJ'II/ISI/IpOBaTI) HOJ'Iy‘—IeHHBIC B X0I€
peleHusI 3a1a4uu pe3yJIbTaThI,
KpI/ITI/I'—IeCKI/I OILICHUBATH nux
JOCTOBEPHOCTb, MIPOTHO3UPOBATH
N3MCHCHHUEC B HOBBIX YCJ'IOBI/IHX; aBaThb
OLICHKY HOBBLIM CHUTYAIIUsIM,
OLIEHUBATh PUOOPETEHHBIN OIIBIT;

- pa3pabareiBaTh IUIAaH PEUICHUS

MarHuToB, AIIEKTPOMAarHUTHAS WHTyKINS,
JIeCTBUE MArHUTHOTO TOJIS Ha MPOBOJHHUK C
TOKOM M JIBIDKYLIHICS 3aps[, SJI€KTPOMAarHUTHBIC
KoJIe0aHus u BOJIHBI, MPSIMOJIMHEIHOE
pacnpocTpaHeHne CcBeTa, OTpakeHHe,
nperoMiieHue, uHTepdepeHus, Iupakuus u
nojsipu3anys ~ CBeTa,  JHCIEPCHS  CBETa,
(boTOdNIEKTpUYECKHIA s dexr, CBETOBOE
JIaBJIeHNE, BO3SHUKHOBEHUE JTMHEHYATOTO CHEKTpa
aToMma BOJIOPOJIa, €CTECTBEHHAs! U MCKYCCTBEHHAs
PaaoaKTHBHOCTE;

I[IP6 3. Bnagenue  OCHOBONOJATAIOIUMHI
GU3MUECKMMU  TOHSATHAMH M BEIHMYUHAMH,
XapaKTepU3yIOIUMH  (U3NYECKHE  MPOLECCHI
(CBA3aHHBIMM C MEXaHMYECKHM JBIDKCHHEM,
B3aUMOJICHCTBHEM Tell, MEXaHUYECKUMHU
KOJICOAHUSIMU u BOJIHAMU; aTOMHO-
MOJICKYJISIPHBIM CTPOCHUEM BEIIIECTBA,
TETUIOBBIMH  TIPOLIECCAMM;  IJIEKTPHUUECKUM |
MarHUTHBIM TOJSIMH, 3JIEKTPUYECKUM TOKOM,
9JIEKTPOMArHUTHBIMU KOJICOAHUSAMU M BOJIHAMH,
ONITHYECKUMHU SIBJICHUSIMU; KBaHTOBBIMH
SBJICHUSIMH, CTPOCHHUEM aTOMa W aTOMHOTO S/pa,
PaIOaKTHBHOCTHIO); BJIJICHUE
OCHOBOIIOJIATAIOIIMMHU aCTPOHOMUYECKHMU
MOHSTHAMH, TIO3BOJISIOIIMMH ~ XapaKTepHU30BaTh
MpOIECChl, TMPOUCXOAAIINE Ha 3Be3/laX, B
3BE3[HBIX CHCTEMAaX, B MEXKTaJlaKTHYECKOH cpeie;
JIBIDKEHUE HEOECHBIX TN, HBOJIOIMIO 3BE3] U
Bcenennoi;

I1P6 4. BrnageHue 3aKOHOMEPHOCTSIMH, 3aKOHAMHU
U TEOpHUsIMHU (3aKOH BceMHUpHOro Tsarorenus, I, II
n III 3akonsl HpIOTOHA, 3aKOH COXPAaHEHUS
MEXaHNYECKOM DJHEpPruH, 3aKOH COXPAHECHMS
UMIIYJIbCA,  NPHUHLMUI  CYNEPHO3ULIHUH  CHII,
NPUHLUII ~ PABHONPABHOCTH  HMHEPLHUAIBHBIX
CUCTEM OTCYETA; MOJIEKYJIIPHO-KUHETHUECKYIO
TEOPHUIO0 CTPOEHHUs BEIIECTBA, I'a30BbIE 3aKOHBI,
NIEPBBII 3aKO0H TEPMOJIUHAMUKUY; 3aKO0H
COXpaHEHHUs DJIEKTPUYECKOr0 3apsnia, 3aKOoH
Kynona, 3akoH OMa [uid y4acTka LENH, 3aKOH
OMa [ TIONTHOM DJIEKTPUYECKOM IIeTH, 3aKOH
Jxoyna - JleHma, 3aKOH 3JIEKTPOMAarHUTHOM
WHIYKIWH, 3aKOH COXPAaHEHMsI HHEPIUH, 3aKOH
MIPSIMOJIMHENHOIO PaclpOCTPAHEHHUs CBETA, 3aKOH
OTPa)KE€HUs CBETA, 3aKOH IIPEJIOMIICHHS CBETa;
3aKOH COXPaHEHUS DHEPIUHU, 3aKOH COXPAHECHMS
HMMITYJIbCA, 3aKOH COXPaHEHUs JIIEKTPUYECKOTO
3apsza, 3aKOH COXPAaHEHHMs MacCOBOIO 4YHUCIIa,
noctynatel  bopa, 3akOH  paJgMOaKTHMBHOTO
pacnaza); yBEpEHHOE HCIIOJIb30BAHUE 3aKOHOB U




npoOjeMbl ¢ y4eTOM  aHaiIm3a
HNMCHOIIUXCA MaTCpHraJIbHBIX )41
HEMaTepHaJIbHBIX PECYPCOB; CTaBUThH
npobJIemMbl M 3a7aud, JOIMYyCKAoIIue
I TEPHATHBHBIE PEIICHUS

3aKOHOMEPHOCTEH Tpu aHamm3e (HU3UIECKUX
SIBJIEHUM U TIPOLIECCOB;

[IP6 6. BrnameHue OCHOBHBIMA METOdAMU
HAy4YHOTO TIO3HAHMS, MCIOIb3YEMBIMU B (PU3UKE:
MPOBOJIUTH TIPSIMbIE W KOCBEHHBIC HW3MEPCHHS
(Gu3NYEeCKUX BEIMYUH, BBIOMpAs ONTHUMAIbHBIN
Croco0 W3MEPEHHS W HCIONB3Ysl HW3BECTHBIC

METOABl OLICHKHM IIOIPEHIHOCTEN W3MEpPEHUH,
IIPOBOJUTH UCCIIEJOBAHNE 3aBUCUMOCTEN
(buznuecKux BEIIMYUH
C  HCIOJB30BAHMEM  NPAMBIX  H3MEPECHUI,

OOBSICHATh TOJYYECHHBIC PE3YJIbTAThl, UCIIONb3YS

¢u3nuecKkue TEeOpuH, 3aKOHBI W MOHATHA, H
JenaTh BBIBOJIBI; co0oaTh npaBuiia
0e301macHoro Tpyna
IpU TPOBENECHUHM UCCIEAOBAaHMM B  paMKax
y4eOHOro JKCIIEPUMEHTA u y4eOHO-
HCCIIeI0BATENILCKON AEATeIbHOCTH c
WCTOJB30BaHUEM [U(MPOBBIX  H3MEPUTEIBHBIX

YCTPOMCTB U J1abopaTOPHOTO 0OOPYAOBAHUS;
c(hOpPMHUPOBAHHOCTH MIPEICTaBICHHMA
0 MeToAax MOJIy4eHUS Hay4HbIX
ACTPOHOMHUYECKUX 3HAHUM;

I[IP6 7. CdopmMupoBaHHOCTb YMEHHS pelIaTh
pacueTHbIe 3aJauu C SIBHO 33JaHHOU (PU3NYECKON
MOJIETIBIO,  UCIIONIb3YS  (PU3WYECKUE  3aKOHBI
Y NIPUHINIIBL; HA OCHOBE aHAJIM3a YCIIOBHS 3aa4H
BBIOMpATh  (U3MYECKYI0  MOJENb, BBIICIATH
¢busnyeckue BEJIMYUHBI u bopmybl,
HEOOXOAMMBIE U €€ pEeLIeHUs, NPOBOJIUTH
pacdeTsl M OLICHUBATh PEAIBHOCTH IOJIYYEHHOTO
3Ha4eHUs (U3NYECKON  BENUYMHBI,  pelaTh
KauyeCTBEHHBIC 3a/1ayd, BBICTPAaMBasl JIOTHYECKHU
HENIPOTUBOPEUYUBYIO ILEMOYKY PACCYKICHUH C
ONOpOM Ha U3Y4YECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHUS

OK 02.

JImgHOCTHEIE PE3YIbTATBl  OTOJIXKHBI
OTpa’XXaThb B 4aCTU ICHHOCTHU HAYYHOT'O
IIO3HAHUA:

- C(l)OpMI/IpOBaHHOCTB MHPOBO33pCHUA,

COOTBETCTBYIOIIETO  COBPEMECHHOMY
YPOBHIO pa3BUTHUA HayKH 51
00IIIECTBEHHON MPaKTUKH,

OCHOBAaHHOI'O Ha JuUajiore KyJjbTyp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO
MeECTa B ITOJIMKYJIbTYPHOM MUDE;

- COBEpUICHCTBOBAaHHUE S3BIKOBOM U
YUTATENIbCKON KYJIBTYPBI KaK CPEACTBA
B3aUMOJCHCTBUSA MEXKIy JIIOABMU U
[IO3HAHMS MUDA;
MeranpeameTHble
JOJDKHBI  OTPa)KaTh:

pe3yIbTaThI
OBiageHue

[IP6 5. VYMeHue  yuuThIBaThb  IPaHULBI
MPUMEHEHUS] W3YYEHHBIX (DU3UYECKHX MOJIENEe:
MarepuaibHas TOYKa, HHEpPUUAIbHAs CHCTEMa
OoTcueTa, HWJeaJIbHBIM Ta3; MOJEIM CTPOCHUS
ra3oB, JKHJIKOCTEH W TBEPABIX TE€J, TOYECYHBIN
ANEKTPUYECKUN 3apsii, SAEpHass MOJENIb aToma,
HYKJIOHHAst MOJIEJTb aTOMHOTO sanpa
MIpH pelieHny (PU3NUecKux 3aaad;

[MP6 9. CdopmupoBaHHOCTh  COOCTBEHHOM
MO3UIMU MO0 OTHOWIEHUI0 K  (U3HUYECKOU
nH(popManuu, MOJIy9aeMOu u3 Pa3HBIX
HMCTOYHUKOB, YMEHUH WCMIOJIb30BaTh IH(PPOBHIC
TEXHOJIOTMHM i1 TIOMCKAa, CTPYKTYPHUPOBAHMUS,
WHTEpIpETAllM ¥ TPEACTAaBICHUS Yy4eOHOU u
Hay4YHO-TIOMYJISIPHON ~ WHGOpPMAIUU; pa3BUTHE
YMEHUN KPUTHUYECKOTO aHajgu3a MOoJIy4yaeMoil




YHHUBEPCATbHBIMU y4eOHBIMU
MO3HABATEIbHBIMU JICHCTBUSMMU:

B) pabota ¢ uHpopmMarmei:

- BJAQNETh HABBIKAMHU TIOTYYCHHS
nHpOpPMAIMY U3 MCTOYHUKOB Pa3HBIX
THUIIOB, CaMOCTOSITETTLHO
OCYIIECTBIISTh TIOUCK, aHaJu3,
CUCTEMATH3AIMI0 U HWHTEPIIPETALUIO
nHPOpPMAIIMY  PA3JIMYHBIX BHIOB U
(dhopM mpeIcTaBICHHUS,

- CO31aBaTh TEKCTHI B pa3IMYHBIX
dbopMarax ¢ y4eTOM Ha3HAYCHUS
uHpOpPMAIUK | TIEJICBOW ayJAUTOPHH,
BbIOMpas ~ onTUMalbHYl0  (opmy
MPEJICTABIICHUS U BU3yaIH3alliu;

- UCIIOJIb30BAaTh cpexacrTsa
WH(POPMAIIMOHHBIX u
KOMMYHHKAITUOHHBIX TEXHOJIOTUH B
pelieHnn KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpraHU3aIMOHHBIX 3amad c
COOJIIOIEHUEM TpeOOBaHMI
PrOHOMUKH, TEXHHKH O€30MacHOCTH,
THTUCHBI, pecypcocOepexeHus,
MPABOBBIX M JTUYECKHX HOPM, HOPM
nH(pOpPMaIMOHHOM 06€30MMacHOCTH;

- BJIaICTh HABbIKAaMH PACIIO3HABAHUS U
3aIIUTHI uH(pOopMaImy,
MH(POPMAIIMOHHOM Oe3omacHoCTH
JMYHOCTH

nHpopmauu

OK 03

JIN4HOCTHBIE  PE3YNbTATHI
OoTpaxaTb B 4acTu

HPaBCTBEHHOT'O BOCIIMTAHMS:
- CIIOCOOHOCTb OLIEHUBATh CHUTYaLUIO
U IPUHUMATh OCO3HAHHBIE PELICHUS,

JOJKHBI
JlyXOBHO-

OpUEHTUPYSICh Ha MOPaJIbHO-
HPaBCTBEHHBIC HOPMBI
W [ICHHOCTH,

-OCO3HAaHHWE  JUYHOrO  BKJIaJ B
MOCTPOCHHE YCTOHYUBOTO OYIYIIETO;
MeranpeameTHbIe pe3yabTaTh
JIOJKHBI OTpaXKaTh: OsgiageHue
YHUBEPCATbHBIMHU peryasTUBHBIMH
JIEHCTBUSIMU

a) CaMOOPTaHMU3AIHUS:

- CaMOCTOSITENIbHO  OCYIIECTBIISITh
MMO3HABATEIHHYIO JIeITEIIbHOCTD,
BBISIBJISITH  MPOOJEMBI, CTaBUTh U

(dhopmynupoBaTh COOCTBEHHBIE 3a/1auu
B 00pa3oBaTeNbHON JEATENHLHOCTH U
KN3HCHHBIX CUTYAlUsIX,

[MP6 9. CdopmupoBaHHOCTE  COOCTBEHHOM
NO3UIMK 1O  OTHOWICHHIO K  (PU3MUECKOH
nHpOpMaIny, MOJTy9aeMOi U3  pasHbIX
UCTOYHHUKOB, YMEHMH HCIONIb30BaTh LU(POBbIE
TEXHOJIOTUM Uil TIOMCKa, CTPYKTYpHUPOBaHUS,
UHTEpOpETallud W NpPEACTaBICHUs y4yeOHOU u
HAYYHO-TIONYJSIPHOW ~ MH(QOPMALMU;  pa3BUTHE
YMEHUI KPUTHUYECKOTO aHaju3a MOJydaeMoil
nHpopmanuu




- CaMOCTOSITENIbHO COCTAaBISITh ILJIaH
pelieHuss  TpoOJieMbl € Y4ETOM
UMEIOLIUXCA PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEN

Y MPEINOYTECHU;

- IaBaTh OLICHKY HOBBIM CUTYaIUsIM;
croco0cTBOBaTh (OPMHUPOBAHHIO U
MPOSIBIICHUIO IIUPOKOW DJPYIUIUU B
pa3HbIX 00JIACTSAX 3HAHUM, MOCTOSHHO
MOBBIIIATh CBOMl 00pa30BaTENbHBIA U
KYJIbTYPHBIH YPOBEHb;

0) CAMOKOHTPOJIb:

UCIIOJIb30BaTh IpUEMbl  pedieKCHuu
JUIE  OLIEHKHM CHUTyallud, BbIOOpa
BEPHOTO PEIICHUS;

- yMeTh OIICHWBATh pPHUCKH |
CBOEBPEMEHHO NMPUHUMATh PEIICHUS
10 X CHIDKCHUIO

OK 04.

JINYHOCTHBIE  pe3yJbTaThl  JIOJIKHBI
OTpaXaThb B 4aCTU ICHHOCTH HAYYHOT' O
MO3HAHUSA:

-OBJIa/ICBaHME  HABbIKAaMU  y4eOHO-

HCCIICI0BATCILCKOM, MPOEKTHOM
U COLIMAJIbHON NCATCIBHOCTH;
MeranpeameTHbie pe3ynbTaThl
JOJDKHBI ~ OTPaXKaTh: OBnanenue
YHUBEPCAIbHBIMU

KOMMYHHMKATUBHBIMU JI€HCTBUSIMHU:

0) coBMecTHas JeSTeNbHOCTD:

-  [OHMMaTb U  KCIOJb30BaTh
IIPEUMYIIECTBA KOMaHIHON

Y UHJIUBUIYaJIbHOU pabOTHI;

- BbIOMpaTh TEMAaTUKy M METOJIbI
COBMECTHBIX JICUCTBUH C Yy4E€TOM
O0IIMX MHTEPECOB U BO3MOXKHOCTEH
Ka)KJOT0 WIEHA KOJIJIEKTUBA;

- IpUHUMATh LEIM  COBMECTHOMN
JESTEIbHOCTH, OpPraHH30BbIBAThH
U KOOpAMHHMPOBATh JEHCTBUS IO €€
JNOCTMKEHHMIO:  COCTaBJIATh  IUIAH
JNEUCTBUM, pACIpPENeNsaTh poH ¢
Y4ETOM MHEHUI YYaCTHHUKOB,
o0CyXJaTh pe3yibTaTbl COBMECTHOM
paboThI;

-OLIEHUBATh KaYeCTBO CBOET0 BKJIaJa U
KaKIOTO0 y4YacTHMKa KOMaHIbl B
o0l pe3ynbTar 1no pa3pabOTaHHBIM
KpUTEPHUSM;

-npejJiarathb HOBBIE MIPOEKTHI,
OLIEHMBATh UJEH C MO3ULNHM HOBU3HBI,
OpPUTHHAIIBHOCTH, MPaKTUYECKON
3HAYUMOCTH; KOOpAMHHUPOBATh

I[IP6 10. OpnageHue yMmeHHSIMH paboTaTh B
rpymre

C BBINOJHCHUEM Pa3IMYHBIX COLMATIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYIIBL, PalUOHAIBEHO
pacrnpenelaTh JAeSITeIbHOCTh B HECTaHIAPTHBIX
CUTyallusX, aJeKBaTHO  OICHWUBATh  BKIAJ
KQXJIOr0 M3 YYaCTHHUKOB TPYIIbI B pEIICHHE
paccMaTpuBaeMoi TPoOIEMBbI




U BBIIOJHATH pPabOTy B YCIIOBHUSX

peanbHOro, BUPTYaJIbHOTO
u KOMOWHHMPOBAHHOTO
B3aMOJCHCTBUS;

-OCYILECTBIISITh IMO3UTHBHOE
CTpPaTErn4ecKoe MOBEJICHUE

B PAa3JIMYHBIX CUTYyaAlUAX, IIPOSABJIATH

TBOPYECTBO U BOOOpaKEHHE, OBITH
MHHULUATHBHBIM.
OBnanenue YHUBEPCAIbHBIMU

PEryISTUBHBIMH JICHCTBUAMMU:
T) IPUHITHE Ce0sl ¥ IPYTHX JIFOICH:
- IPUHUMATh MOTHBBI U apPTyMEHTHI

JIpYyTrux  JOJEH IpH aHaImn3e
pe3yIabTaTOB AESITEIBHOCTH

OK 05. JInunoctHble pe3ynbTarbl  goiokHBI | [IP6 1. ChopMupoBaHHOCTH mpencTaBieHUH o
OTpa)kaTb B 4YacCTH 3CTETHYECKOrO | PO
BOCIUTAHMUSL: u MecTe (PU3MKU U aCTPOHOMHMM B COBPEMEHHOMU
- JCTETHUYECKOE OTHOIICHHE K MHpY, | HAYYHOH KapTUHE MHpa, O CHUCTEMOOOpa3yrolieit
BKJIIOYAs CTETHKY ObITa, HAYYHOTO M | poid (U3UKK B PA3BUTHUH ECTECTBEHHBIX HAYK,
TEXHUYECKOIO0 TBOPYECTBA, CIOPTA, | TEXHUKHU
Tpyaa U COBPEMEHHBIX TEXHOJOTMH, O  BKIAJE
1 OOIIECTBEHHBIX OTHOIICHHIA; POCCUICKHX
B obnactu MaTPUOTUYECKOTO | U 3apYOEKHBIX YUEHBIX-(PH3MKOB B pa3BHUTHE
BOCIIUTAHHUS IPOSIBIIATH: HayKH; TOHMMaHHe (PU3UYECKOH CYIIHOCTH
-1IIECHHOCTHOE OTHOILIEHUE K | HaOJIOZaeMBIX SIBJICHUH MHKPOMHPA, MAKpPOMHPA
rocyAapCTBEHHbIM CUMBOJIaM, | U M€raMupa; NOHUMaHUE€ pPOJM AaCTPOHOMUU B
HUCTOPUYECKOMY M MPUPOJHOMY | IPAKTUYECKOM  JESITEIHOCTH  YEJlOBEKa U
HacleAUIo, MaMATHUKaM, TPAAULMAM | JajJbHEHIIEM HAayYHO-TEXHUYECKOM pa3BUTHUH,
HaponoB  Poccum,  IOCTHXKEHUSIM | POJIU ((N72IN’
Poccun B Hayke, MCKyCCTBe, cIopTe, | B pOPMUPOBAHUM Kpyro3opa U (yHKIHOHAIBHON
TEXHOJIOTUSIX U TPYJE; IrPaMOTHOCTH YesoBeKa IS pelieHus
MertanpenmeTHble pE3yNBTaThl | IPAKTUYECKUX 33124
JOJDKHBI ~ OTPaXKaTh: OBnanenue
YHHUBEPCAIbHBIMU
KOMMYHHMKaTUBHBIMU JEHCTBUSIMMU:
a) obuieHue:
- OCYLIECTBJIATH KOMMYHHMKALUU BO
Bcex cepax KU3HH;
- PpPa3BEpHYTO M JIOTUYHO H3JIaraTh
CBOIO TOUKY 3peHus
C MCIIOJIb30BAaHUEM SA3BIKOBBIX CPEJICTB

OK06. |- OCO3HaHUE oOyuarouumucs | chopMUpOBaTh YMEHHSI MPUMEHSATh MOJTy4YeHHbIE
poccuiickoin IPaXJaHCKON | 3HAHUS JUII OOBSCHEHMs YCIOBUH NPOTEKAHHUS
UJEHTUYHOCTH; (bu3nuecKuX SBJICHUIN B MPUPOJAE U JIJISl TPUHSITUS
- LIeJICHAIIPaBJIEHHOE pa3BUTHE | IPAKTUYECKUX PEIICHUN B MOBCEJHEBHOW >KU3HU

BHYTPEHHEH IO3MIMM JINYHOCTH Ha

OCHOBE JyXOBHO-HPABCTBEHHBIX
LIeHHOCTEH  HaponoB  Poccuiickoit
®denepanuu, HUCTOPUUYECKHUX u

HAallMOHAJIbHO-KYJIBTYPHBIX TPAJHLIHM,

Ui obecriedeHnst 6€30MacHOCTH MPU O0paleHUH
Cc ObITOBRIMH mpuOOpaMM M TEXHUYECKHMHU
YCTPOWCTBAMH,  COXpaHEHHS  3[0POBbS U
COOJIIOJICHHSI HOPM JKOJIOTUYECKOTO MOBE/ICHHS B
OKpY Karolen cpene; TMOHNUMaHUE




(bopMUpOBaHHE CHUCTEMBl 3HAYMMBIX
LIEHHOCTHO-CMBICJIOBBIX ~ YCTaHOBOK,

AHTUKOPPYIMIIUOHHOTO
MHPOBO33PEHHU, IIPaBOCO3HAHUS,
9KOJIOTHYECKOMN KYJIbTYpBI,

CIOCOOHOCTH CTAaBUTh IEJIU U CTPOHUTD
’KM3HEHHbIC TUIaHBI;

B wactu rpaxxaaHcKoro BOCHUTAHUS:

- OCO3HAHME CBOMX KOHCTHTYLIMOHHBIX
npaB HM OO0SM3aHHOCTEH, YyBa)KeHHUE
3aKOHA ¥ [IPaBOIOPS/IKA;

- IIPHUHATHC TpaAUuLIMOHHBIX
HALMOHAJBHBIX, OOIICYEIIOBEYCCKHX
TYMaHHUCTHUYCCKUX )41
JAEMOKPAaTHYECKUX IEHHOCTEH;

- T'OTOBHOCTb IMPOTHUBOCTOATH
UJICOJIOTHH IKCTPEMH3MA,
HaIMOHAIN3Ma, KceHooouwu,
AUCKPUMHHALIUA 10 COLlMaJIbHBIM,
PEJIUTHO3HBIM, PacoBBIM,

HallMOHAJIbHBIM [TPU3HAKaM;
- TOTOBHOCTb BECTH COBMECTHYIO
JeSITEIbHOCTD B UHTEpecax
IPaKJIaHCKOTrO oOmiecTBa,
y4acTBOBaTh B CaMOYIIPaBJIEHUU B
o011eo0pa3oBaTeIbHON  OpraHU3aluu
U JIETCKO-IOHOIIECKUX OpPraHU3alMsIX;
- yYMEHHE B3aUMOJCHCTBOBaThH C
COLIMAJIbHBIMU WHCTUTYTaMH B
COOTBETCTBUM C UX (QYHKIUAMH U
Ha3HAYCHHEM;

- TOTOBHOCTb K TyYMaHUTapHOH W
BOJIOHTEPCKOM JI€SITEIbHOCTH;
MaTPUOTHYECKOIO BOCIIUTAHHUSA:

- chOpMHPOBAHHOCTH  POCCHUICKOMN
IpaX1aHCKON UJEHTUYHOCTH,
MaTPUOTH3Ma, YBAXKEHUS K CBOEMY
HapojJy, 4YyBCTBAa OTBETCTBEHHOCTH
nepen PoauHON, TOpAOCTHM 3a CBOM
Kpail, cBOXO PoauHy, CBOM S3BIK U
KyJlbTYpy, I@pOLUIOE U HaCTOsIIEee

MHOT'OHAIIMOHAJILHOTO Hapoja
Poccuu;

- [IEHHOCTHOE OTHOIICHUE K
rocyaapCTBEHHBIM CHUMBOJIaM,

HCTOPUYECKOMY U IPUPOJHOMY
HacJIEOWIO, ITaMATHHUKAM, TPagulisiM
HaponoB  Poccun,  mocTmkeHUAM
Poccun B Hayke, uckyccTBe, CHOpTE,
TEXHOJIOTUSX U TPYJIE;

- uaenHas yoexa1eHHOCTh, TOTOBHOCTh
K ciayxeHuo u 3aunmre OrteuecTsa,

HEOO0XO0IMMOCTH MPUMEHEHUS IOCTHKECHUH
(UMK U TEXHOJIOTUH JJs  paIMOHaIBHOTO
MPUPOJONOJIb30BAHUS




OTBETCTBEHHOCTb 32 €ro Cyb0Y;
OCBOEHHBIE 00yJaroIUMHCS
MEXIIPEIMETHbIE HOHATUSA u
YHUBEpCAJbHbIC Yy4eOHbIE JEHCTBHS
(peryJiiTUBHBIE, II03HABATEINIbHBIE,
KOMMYHHMKATUBHBIE);

- CIIOCOOHOCTH HX MCIIOJIb30BaHUS B
[IO3HABATEJIBHOW M COLMAIIBHOM
IIPAKTHKE, TOTOBHOCTb K
CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U
OCYILECTBIICHUIO yueOHOM
NEeSITEIbHOCTH, OpraHu3aluu
yueOHOro COTPY/IHUYECTBA c
MEeIarorHYecKUMu  pabOTHUKAMU U
CBEpCTHMKAMM, K  Yy4acTUIO B
IIOCTPOCHUHU UHIMBUAYAJIbHOM
00pa3oBaTeNbHON TPACKTOPHH;

- OBJIAJICHUE HaBbIKaMU Yy4eOHO-
HCCIEA0BATENBCKOM, IPOEKTHOM U
COLMAJILHON JEATebHOCTU

OK 07.

JInyHOCTHBIE PE3yNbTaThl  JIOJKHBI
OTpaXkaTb B YaCTHU D3KOJOTHYECKOTO
BOCIIUTAHUS:

- c(hOopMUPOBAHHOCTH IKOJOTUYECKON
KYJIbTYpbl,  IIOHHUMAaHHE  BIHUSHUSA
COIMAIBHO-IKOHOMUYECKUX
MIPOLIECCOB HAa COCTOSIHUE NPUPOIHOM
U COLMAJbHOW Cpeabl, OCO3HAHHE
r1100aIbHOTO Xapakrepa
9KOJIOTMUECKUX MPOOIIeM;

- IUIAaHUPOBAaHUE U OCYIIECTBICHUE
JIEWCTBUM B OKpPYXaUIEH cpene Ha
OCHOBE 3HAHUs LEJNEH YCTOWYHUBOIO
Pa3BUTHS YEJIOBEUECTBA;
aKTUBHOE  HENpPUITHE
MPUHOCSIINX  Bpe]
cpene

JIEHCTBUH,
OKpYy>Karolen

I1P6 8. CpopMHUPOBAHHOCTh YMEHHS HPUMEHSThH
[IOJIyYE€HHbIE 3HAHUS Uil OOBSICHEHMS YCIOBHM
npoTeKaHuss (U3MYECKUX SBJIEHUI B IpuUpojie
U A8 OPUHATHA OPAKTHUYECKUX  PELICHHUH
B IIOBCEHEBHOM KM3HM Ui oOecreyeHus
0€30MacHOCTH TIpU OOpalIeHUH C OBITOBBIMH
npubopaMM M TEXHUYECKMMM YCTpPOWMCTBaMH,
COXpAaHEHHs 3J0pOBbsi M COONIOACHHUS HOPM
JKOJIOTMYECKOTO IOBEACHUS B  OKpYXKarouleu
cpele; MOHMMaHHe HeOOXOAMMOCTH MPUMEHEHHUS
JOCTUKECHUI bu3uKu 51 TEXHOJIOTUH
JUISL pallMOHaIbHOIO MPUPOIOTIOIB30BAHUS




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJBHOM JAUCIUILIMHBI

2.1. O0beM 00meo0pasoBaTeIbHON y4eOHON AMCHMIIIMHBI M BUABI Y4eOHOH padoThl

. O0bém B
Bua yueOHoii padoThI
yacax

O6beM yueOHOM THCUMILTHHBI 174

B TOM YHCIIE:

TEOpETHYECKOe 00yUeHne 106
MIPaKTUYECKHUE 3aHATHS 32
nabopaTopHbIe pPabOTHI 18

U3 HUX IPOMEXYTOYHas aTTecTaus B popMe 3K3aMeHa 18




2.2 TeMmaTH4ecKMi IJIAH U COJEPKAHNE U CIIUTINHbBI

HauMmenoBanue
pa3aesioB U TeM

Conep:kanue y4yeOHOro MaTepuaJsa, J1ad0paTopHble U MPAKTHYECKHUE
padoThl, THAUBUAYAJIbHBIN MPOEKT

O0BeM
4acoB

dopmMupyemble
oouue u
npogdeccuoHaJIbHbIE
KOMIIeTeHIIHH

1 cemecmp

Pa3zjien 1. dusuka u MeTOAbI HAYYHOT0 MO3HAHUS

Tema 1.1 BBenenue

Coaep:xaHue yueOHOro MaTepuaJjia

1

3anaTne 1. ®Ousuka — ¢yHIaMeHTalbHasg Hayka o mpupoje. EcrtecTBeHHO-
Hay4yHBbI METOJ T[O3HAaHHSA, €ro BO3MOXXHOCTM U TIPaHUIbl MPUMEHUMOCTH.
OKCepuMEHT M TeOopusl B Ipoliecce I03HaHUs MpUpojbl. MopaenupoBaHue
¢bu3nyeckux sBJICHUN U mpoueccoB. Posb 3KcnepuMeHTa U TEOPUHM B Ipoliecce
no3Hanuss npuponbl. dusnueckas BenuuyuHa. Puznueckue 3aKOHBL. [ paHHIB]
IPUMEHUMOCTH  (U3UYECKUX 3aKOHOB M Teopuil. IIpMHLIMO COOTBETCTBUS.
[Tonsatue o ¢pusnveckoit kapruae mwupa. [lorpemHocTn M3MepeHU (HU3NIECKUX|
BEJIMYHH.

OK 03
OK 05

Pasznea 2. Mexanuka

Tema 2.1
Kunematuka

Conep:xaHue yueOHOro MaTepuaJjia

1

3ansitue 2. MexaHuueckoe JBHKEHHE. OTHOCHTENIBHOCTh MEXAHMYECKOTO
neuxkenus. Cucrema otcueta. Tpaekropus. Ilepemerienue, ckopocTh (cpemHss
CKOPOCTh, MT'HOBEHHAas CKOpPOCTb) M YCKOpEHHE MaTepHaIbHOM TOUYKH, UX
MPOCKIIMA HA OCH CHUCTeMBbl KoopiauHat. CloKeHHE TMEePEeMEIICHUM U CII0KECHUE
ckopocTeldl. PaBHOMEpHOE W pPaBHOYCKOPEHHOE MPAMOJHUHEHHOE JABUKEHHE.
I'padyku 3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, IYTH U TMepEeMEIICHUS
MaTepualbHON TOYKHA OT BPEMEHH.

3anaTue 3. CBoOomHoe TmTaaeHHe. YCKOpeHHE CBOOOJHOTO  MajaeHUS.
KpuBonunelinoe neuxeHue. [[BukeHne mMaTepUaTbHOM TOYKU MO OKPYKHOCTH C
MOCTOSIHHOM MO MOJYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEMHAsT CKOPOCTb.
Ilepuon m yactora oOpameHusa. L{eHTpocTpeMHUTEIEHOE YCKOpeHne. TeXHUUECKHE,
YCTPOMCTBA M TMPAKTUYECKOE NPUMEHEHHE: CIHIAOMETpP, ABUKEHHE CHAPSAJIOB,
IICIIHBIC U peMéHHBIe nepecaadun

Tema 2.2 JInnamuka

Conep:xanue yueOHOro MmaTepuajia

1

3anarue 4. Ilpunuun ortHocurensHocTH [anunes. IlepBsiii 3akoH HeloToHa.
WNuepunaneHele cucreMbl orcdera. Macca tena. Cuna. IlpuHiun cynepno3unuu

cui. Bropoii 3akoH HproTOHA 1711 MaTepuaibHOW TOYKH B MHEPLMAIBHOM CUCTEME

OK 01
OK 02
OK 04
OK 05
OK 07




orcuera (MCO). Tperuit 3akon HproToHa 1 MaTepHAIbHBIX TOYEK. 3aKOH
BcemupHoro Ttiarorenus. Cuna Tsokectu. IlepBas xocmuueckass cKopocTh. Cuiial
ynpyroctu. 3akoH ['yka. Bec tena. Tpenue. Buabl TpeHus (IOKOs, CKOIBXKCHUS,
kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna TpeHHs CKOJIBXKEHUS U CUjla TPEHUS
nokost. KoaddummenT rpenus.

3ansrue 5. Cuia CONPOTUBIICHUS TP ABHUKCHUH TeJIa B dKUJIKOCTH WM rase.
[ToctynarensHoe U BpamareIbHOE IBUKCHUE a0COIIOTHO TBEPAOTO Tela. MoMeHT
CUJIBI OTHOCHUTEJIBHO OcH BpaileHus. [1nedo cumbl. YcnoBusi paBHOBECHS TBEPIOTO
tena B UCO. TexHuueckue ycTporcTBa U MPAKTUUYECKOE IPUMEHEHHE:
MOAIINUITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB

IlpakTH4yecKkue 3aHATHSA

1

3ansaTue 6. I/I3yquHe JABHMXXCHUA 6pyCI<a [0 HAKJOHHOMW IIOCKOCTH 104
JICHCTBHEM HECKOJIBKUX CHJI

2

3ansaTue 7. MccnenoBanue 3aBUCUMOCTH CHUJI YIIPYTOCTH, BO3HUKAIOILIUX B
ne(OPMUPOBAHHON NMPYKUHE U PE3MHOBOM 00pasiie OT BEIUYHHBI MX AePOpMaIiu

Tema 2.3 3akoHBI
COXpaHeHHSs B
MeXaHHKe

Coaep:xaHue yueOHOro MaTepuaJia

1

3anaTne 8. Mexanuueckas pabora M MomHOCTh. KuHermueckass sHeprus.
[TorennuanbHast sHeprus. 3aKOH COXpPaHEHUS MEXaHW4YecKod sHepruu. PaboTal
CUIBl TSKECTM W CHIbl ynpyroctu. IIpuMeHeHue 3aKOHOB COXPaHEHWS.
Hcnonb3oBaHue 3aKOHOB MEXAHUKH Ul OObSACHEHMs JABH)KEHHsI HEOECHBIX Tel U
JUISL  pa3BUTUA  KOCMHYECKMX  MCCIENOBAHMM, TIPAHUIBI  IPUMEHUMOCTH|
KJIACCMYECKOM MeXaHUKU. VMIynbc MarepualibHOM TOUYKM (T€na), CHUCTEMBI
MaTepUajIbHBIX TodeK. VMOynbCc cuibl U HM3MEHEHHE HMITyJbca Tea. 3aKoH
coxpanenus umnyiasca B MCO. PeakTuBHOE IBUJKEHUE.

3ansatue 9. PabGora cunbl. MomHocTe cuibl.  KuHernyeckas 3Heprus
MaTepuaibHOW TOukM. Teopema 00 M3MEHEHMH KHHETHYECKOM HHEpIuu.
[lorenunansHas sHeprus. lloreHuumanbHas sHEprus ynpyro aegopMHUpOBaHHON
npyxuHbl. [loTeHuuanbHas oHHeprusi Tena BOJU3M TOBEPXHOCTH  3EMIIH.
[ToTeHnnanpHble U HEMOTEHUIUATbHBIE CHIIBL. CBA3b pabOThI HEMOTEHIIMATIBHBIX CHIT
C W3MEHEHHMEM MEXaHMYECKOHM DSHEPIMH CHUCTEMBl Tell. 3aKOH COXpaHEHHs
MEXaHMUYECKON HEPTUU. YIIPYrue U HEYNPYTHUe CTOJKHOBEHUS

IIpakTHYecKHe 3aHATHA

3

3ansitue 10. I3yueHue CBA3M CKOpPOCTEH Ted TpPU HEYNPYroMm yJape.
WccnenoBanue cBs3M pabOTHI CHITBI C K3MEHEHHEM MEXaHWYECKON YHEPTUH Tea




3anaTue 11. TexHuueckue ycTpoHCTBAa M NPAKTHUUECKOE IPHUMEHEHHUE: BOJOMET,
KoIep, NPYKUHHbBIN IMCTOJIET, ABM)KEHNE UCKYCCTBEHHBIX CIIYTHUKOB U PaKeT

3auarue 12. lcnosp3oBaHHe 3aKOHOB MEXAaHUKHU UIL OOBSICHEHUS IBVKECHUS
HEOECHBIX Te€1 W JJIS Pa3BUTHS KOCMHYECKHUX HCCIEIOBaHUMN, TpPaHUIIb]
MIPUMEHUMOCTH KJIACCUYECKON MeXaHUKH. IMHUTaIHsI HEBECOMOCTH

Pazjnen 3. MousekyJsipHasi pu3uka u TepMOANHAMHUKA

BHYTpCHHSISI OHCPTHUA TepMOHHHaMHqCCKOﬁ CHCTEMBI U CHOCOOBI €€ M3MEHCHUS.

Tema 3.1 Conep:xanue yueOHOro MaTepuajia OK 01
OcHoBBI 1 | 3ansitue 13. OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUUYECKON TEOpUU U X OK 02
MOJIEKYJISIPHO- omnbITHOE 0OocHOBaHMe. bpoyHoBckoe nBuxenue. Juddysus. Xapakrep ABHKEHUS OK 03
KMHETHYeCKOH Y B3aMMOJECHCTBUS YacTHUI BellecTBa. MoJenu CTPOEHHsI ra3oB, >KHJKOCTEH M| OK 04
Teopuu TBEPABIX TeNl U 00BSCHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneil. Macca u OK 05
pazmepsl Moiiekyn. KomumuectBo BemiectBa. [loctosiHHas ABorazapo. TeruioBoe OK 06
paBHOBecue. Temnepatypa u ee usmepenue. lllkana remneparyp Llenbcus. OK 07
2 | Bansatue 14. Monenp wuumeanpHOro rasa. OCHOBHOE YpaBHEHHE MOJICKYIISIPHO-
KHMHETUYECKOM TEOpUHM HIealbHOro raza. AOCONIOTHAs TeMIepaTrypa Kak Mepa)
CpenHell KUHETHYeCKON SHEepruu TeIsioBOro ABMKeHHMsl dvactuil rasza. lllkana
temneparyp KenbBuna. ['a3oBble 3akoHbI. YpaBHeHue MenneneeBa-KnaneiipoHa.
3akon JlanbToHA.
3 3ausatue 15. M3zompoiecchl B HEalbHOM Ta3e C IMOCTOSHHBIM KOJHUYECTBOM|
BeulectBa. ['paduueckoe mpencTaBiIeHUE H30IMPOLIECCOB: M30TE€pPMa, H30X0pa,
n3obapa. TexHuueckue yCTpOICTBA M MPAKTUYECKOE NPHUMEHEHUE: TEPMOMETD,
6apomeTp
IIpakTHYecKHe 3aHATHSA
6 | 3anaTme 16. 3mepeHue Mmacchl BO3AyXa KiaccHOM KomHare. MccnenoBanue
3aBHMCHMOCTH MEKIy TapaMeTpaMH COCTOSIHHSI Pa3pesKEHHOI0 rasa
JlabGopaTopHble 3aHsITUS
1 | 3amsTue 17. M3yueHue 0QHOTO U3 H30MPOLECCOB
Tema 3.2 OcHOBBI Conep:xaHue yueOHOro MaTepuaJjia OK 01
TePMOAUHAMHUKH 1 | 3ansarue 18. Buyrtpennsss sHeprus. PaGora um Termonepenada. KommdecTBo OK 02
TEIUIOTHL. YpaBHEHUE TerioBoro OanaHca. l[lepBoe Hayanmo TEPMOJIWHAMHUKHU. OK 03
AnuabaTHblil mporiecc. Bropoe Hawano TepmoauHamMuKH. TeIUIOBbIE€ JIBUTATEINH. OK 04
KIIJ tennoBoro asurarens. Oxpana npuponbl. TepmoanHamuyeckas cUCTEMA. OK 05




KonngecTBo TemioTsl u padora. OK 06
2 | 3anaTue 19. BHyTpeHHSS »HEpPrus OJHOATOMHOTO HACATBHOTO Ta3za. Bumpl OK 07
TEIUIONepelaui:  TEMJIONPOBOJHOCTb,  KOHBEKIMs, M3JIydeHHe. Y JellbHas
TEIUIOEMKOCTh BelecTBa. KonnyectBo TernoTsl npu Temsonepenaye. [lonsrue o6
anunabatHoM mponecce. llepBelii 3akoH TepMoAuMHaMuKu. lIpumeHeHue mnepBoro
3aKOHa TEPMOAMHAMHUKHU K H3omporeccaM. ['padudeckas nHTepnperanus padoThI
raza. Bropoii 3akoH repmoanHamMuku. HeoOpaTumMocTh mpoueccoB B IPUPOJE.
3 | 3anaTue 20. TermoBble MamMHBL. [IpUHIMIBI OEHCTBHUS TEIUIOBBIX MAIIHH.
[IpeoOpa3oBanusi SHEpruM B TEIUIOBHIX MamuHaX. Koap@HUIMEHT TMoIe3HOro
neiictBust TeruoBod MamuHbl. ukn KapHo u ero ko3dduuumeHt mnosne3Horo
NelcTBUS. DKOJOTMUECKUE MPO0JIeMbl TEIJIOIHEPreTUKU. TeXHUUecKre yCTpOHCTBa|
U TPaKTUYECKOEe IPUMEHEHME: JABHUraTelb BHYTPEHHEIO CropaHus, OBITOBOM
XOJIOIMJIbHUK, KOHJIUIIUOHED
Tema 3.3 Coaep:xanue yueOHOro MaTepuaJjia OK 01
ArperaTHbie 1 | 3ansitue 21. IlapooOpa3zoBaHue U KoOHJAeHcalus. VcmapeHue u KUIICHHE. OK 02
COCTOSIHMSI BellecTBa AOCoIIIOTHAsl U OTHOCUTENIbHAS BIAXKHOCTh BO3ayxa. HaceleHHslil nap. Y aenbHasy OK 03
1 (pazoBbIe TEIUI0Ta Napoodpa3zoBaHus. 3aBUCUMOCTb TEMIEpaTypbl KUIIEHUS OT JaBJICHHUS. OK 04
nepexoabl 2 | 3ansaTue 22. TBepnoe teno. Kpucramimueckue u amop¢Hble Tena. AHU3OTPOIHUS OK 05
cBOMCTB KpucTtayos. JKunkue kpuctaisl. CoBpeMeHHble MaTepuainsl. [lnasnenne OK 06
U KpUCTaUIM3auus. YJenbHas TemioTa IulaBieHus. CyOnumanus. YpaBHEHHE OK 07
TEIUIOBOrO OanaHca
IIpakTnyeckue 3aHATHSA
7 | 3anaTue 23. TexHuueckue ycTpoicTBa M MPAKTUYECKOE NMPUMEHEHHE: TUTPOMETP
U NICUXPOMETP, KAJIOPUMETP, TEXHOJIOTMH MOJTYIEHHS] COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHUCJIE€ HAHOMAaTEpUaJIOB, U HAHOTEXHOJIOTHH
Pa3nes 4. DiaekTpoanmHaMuKa
Tema 4.1 Conep:xanue yueOHOro MaTepuaJjia OK 01
DJIEKTPOCTATHKA 1 | 3ansTue 24. DnexTpusanus Tesa. DIeKTpudYeckuil 3apsa. J(Ba Buaa 3JeKTpHUECKHX OK 02
3apsnoB. IIpoBONHUKM, NUANEKTPUKH U MOJYNPOBOJHUKHU. 3aKOH COXPaHEHUS OK 03
NEKTPUYECKOr0 3apsaa. Bzanmonelicteue 3apsaos. 3akoH KysoHa. OK 04
2 | 3anaTue 25. ToueuHblii dSJEKTpUUECKUN 3apsyl. DJIEKTPUUYECKOE  TOJIe. OK 05
HanpspkeHHOCTD asekTpudeckoro nois. [IpuHIun cynepno3unuu JIeKTpUYECKUX OK 06

nosed. JInHuM HanpsKEHHOCTH 3JIEKTPUYECKOTO MOJIS.




3anaTue 26. PabGora cuin snexkrpocratuueckoro mnons. Ilorenuwman. PasHocTh
noteHanoB. [IpOBOIHUKM ¥ JAWANIEKTPUKH B DJICKTPOCTATHUYECKOM  IIOJIE.
JlnanexTpudeckast HPOHUIIAEMOCTb. DNEeKTPOEeMKOCTb. Konnencarop.
DIEeKTPOEMKOCTh IJIOCKOT0 KOHJIGHCATOpa. DHEPrus 3apsHKEHHOr0 KOHIEHCATOpa

IIpakTuyeckue 3aHATHS

8

3ansaTue 27. HM3mepeHwe DIEKTPOEMKOCTH KOHAEHcCATtopa. TeXHHYECKHUE)
YCTPOMCTBA MW  MPAKTUYECKOE IPUMEHEHHE: JJIEKTPOCKOI,  JJICKTPOMETP,
JMEKTPOCTATUYECKAST 3allUTa, 3a3eMJICHHE DJJIEKTPOIPUOOPOB, KOHIEHCATOP,
KOIIMPOBAJIBHBIN annapar, CTPYHHbIN IPUHTED

OK 07

Tema 4.2
IMocTostHHBIN
JIEKTPUYECKUI TOK.
Toxku B pa3au4HBIX
cpenax

Conep:xanue yueO0HOro MaTepuaJia

1

3ansitue 28. DIEKTpUUYECKU TOK. Y CIOBHS CYLIECTBOBAHMS 3JIEKTPHUUECKOTO TOKA.
Uctounuku Toka. Cuna Toka. Ilocrosunwiii Tok. Hampsikenue. 3akon Oma s
ydyacTKa Lenu. OJIEKTPUUECKOE COMPOTUBIEHUE. Y IETbHOE CONPOTHUBIICHUE
BemiecTBa.  llocnepoBarenbHOE,  NapalielIbHOE, CMEIIAHHOE  COEJIMHEHUE
MIPOBOJTHUKOB.

3anaTue 29. PabGora snekrpuyeckoro toka. 3akoH Jxoyns-Jlenna. MoimHoCTh
JIEKTPUUYECKOTO TOKA. DJIEKTPOIBIIKYILAs CHJIA U BHYTPEHHEE COIPOTHUBIICHUE
UCTOYHMKA TOKa. 3akoH Oma i TMOJHOM (3aMKHYTOM) 3JEKTPUYECKOH Lemu.
KopoTkoe 3aMbIKaHue.

3ansitue 30. DNEKTPOHHAs MPOBOAMMOCTb TBEPJBIX METAIIOB. 3aBHCHUMOCTH
COTIPOTHUBIICHUS METAJIJIOB OT TeMIiepaTypbl. CBEpXITPOBOIUMOCTh. DIEKTPUUECKUN
TOK B Bakyyme. CBOMCTBA JICKTPOHHBIX MTyYKOB.

3anaTue 31. IlonynpoBonHuku. CoOCTBEHHass W TpUMECHass MPOBOJUMOCTb
NoJynpoBoHUKOB. CBolicTBa p-N-mepexona. IlomynpoBoAHMKOBBIE MPHOOPHI.
DNEeKTpUUYECKU TOK B paCTBOpPAxX M pacilaBax JIEKTPOJIMUTOB.

5

3ansaTue 32. DNeKTpoNIUTHYECKAs AUCCOLUALMS. DIEKTPOJIN3. DIEKTPUUECKUI TOK
B razax. CaMoCTOATEIbHBIA U HECAMOCTOATENbHBIN pa3psa. Monnus. [1nazma

10

IIpakTnyeckue 3aHsATHSA

9

3ansarue 33. TexHuyeckne yCTpONCTBA U MTPAKTHUYECKOE IPUMEHEHNE: aMIIEPMETP,
BOJIbTMETP, PEOCTAT, UCTOYHUKH TOKA, 3JIEKTPOHArpeBaTeIbHbIe IPUOOPHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH THOI,
TEPMUCTOPHI U (HOTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIN MOJI, FaJIbBAHUKA

JlabopaTopHble 3aHATHS

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07




3ansaTue 34. M3yyeHre cMeaHHOTO COCIMHEHUS PE3UCTOPOB. M3mepenue
AJIEKTPOJIBHIKYIIIEH CHIIBI HCTOUHHUKA TOKA M €r0 BHYTPEHHETO CONMPOTUBIICHUS

2 cemecmp
Tema 4.3 Copep:kanue y4eOHOT0 MaTepuaJia OK 01
MarnuTHoOe 10JI€E. 1 3ausate 35. IlocTosHHBIE MarHuThbl. B3auMoJelCTBHE IMOCTOSHHBLIX MarHHUTOB. OK 02
DJIeKTPOMarHuTHast MarnutHoe mnosie. Bekrtop wmarmuTtHOW uHAyKuMH. IlpuHnmn cynepnozunuu OK 04
HHIYKI M. MAarHUTHBIX MOJIeW. JIMHMM MarHuTHOM MHAYKUMH. KapThHa JIMHUNA MarHUTHOMN OK 05
WHJIYKIIMU TOJIsI TOCTOSIHHBIX MArHUTOB. OK 06
2 3ausaTue 36. MaruutHoe 1ojie MPOBOJHUKA ¢ TOKOM. KapTuHa JTUHUNA WHIYKIHUH] OK 07
MarHUTHOTO TOJISl JUIMHHOTO MPSMOTO IMPOBOJHUKA U 3aMKHYTOT'O KOJIBIIEBOTO
MIPOBOJIHMKA, KaTYIIKHU ¢ TOKOM. OnbIT Dpcrena.
3 3anstue 37. B3aumogeiicTBue npoBOAHUKOB ¢ TOKOM. Cuia Amriiepa, ee MOAyJb U
HarnpasieHue. Cuna JlopeHua, ee MOyJib U HamnpaBieHHe. J[BUxKeHUE 3apsSKEHHOM
yacTULIbI B OJHOPOAHOM MarHutHoMm mnoje. PabGora cunbl Jlopenna. fBienue
JJIEKTPOMArHUTHOM  MHAYKIMHU. [IoTOK  BEkTOpa  MarHUTHOM  MHIYKLHH.
DNEeKTPOABUKYIAs CHJIAa MHAYKIHH. 3aKOH JJIEKTPOMAarHUTHOM WHIYKIIUU
®dapanes.
4 | 3anaTue 38. BuxpeBoe anekTpudeckoe moiie. INeKTPOABIIKYINAs CUIa WHIYKIIHH
B IMPOBOJHMKE, ABMKYIIEMCS IOCTYNATENIbHO B OJHOPOJHOM MarHUTHOM IIOJIE.
[IpaBuno Jlenna. MHAyKTUBHOCTH. SIBIIEHHE CAaMOMHAYKIMHU. DJIEKTPOABUKYILAS
Cuja CAaMOUHIYKIMH. OHEPruss MarHUTHOTO TIOJNS KATYIIKH C  TOKOM.
DNEeKTPOMArHUTHOE TI0JIE
IIpakTHYecKkHe 3aHATHS
10 | 3ansTne 39. l3yueHre MarHUTHOTO TOJS KATYIIKA C TOKOM. TEXHHYECKHE
YCTpOMCTBA M TPAKTUYECKOE  MPUMEHEHHE:  TIOCTOSHHBIE  MarHUTHI,
ANIEKTPOMATHUTHI, JJIEKTPOJBUTATENb, YCKOPUTEIU JJIEMEHTapHbIX YAaCTHII,
WHIYKITMOHHAS TIeYh
JlabopaTropHble 3aHATHSA
3 3ansTue 40. VccienoBanue 1eiCTBHUS NOCTOSTHHOIO MAarHMTa Ha PaMKy C TOKOM
4 | 3ausaTue 41. 3ydyeHne sBIeHUs JIEKTPOMATHUTHON UHAYKIIUU
Paznen 5. Kosie0anus 1 BOJIHBI
Tema 5.1 Conep:xaHue yueOHOro MaTepuaJjia OK 01

MexaHnunuyeckKue

1

| Bansitne 42. KoneGartenpHas cuctemMa. CBOGOJHBIE MeXaHHYECKHE KONEGAHHMSL.




"
3JIEKTPOMAarHUTHbIE
KoJe0aHus

I'apmonnueckue konebanus. Ilepmon, vactoTa, ammuuTyna u Qasa KosieOaHHH.
[IpyxuHHBI MasgTHUK. MaTeMaTU4eCKUi MasTHUK. YpPaBHEHHE TapMOHMYECKUX|
konebanuid. IlpeBpamieHue 5SHeEprud HOpU  TAPMOHHUYECKMX  KOJeOaHMSX.
KonebarenbHblil KoHTYp. CBOOOIHBIE JIEKTPOMArHUTHbBIE KOJIEOAHUS B U/1€AIBHOM
Kosie0aTeabHOM KOHTYDE. AHanorus MEXIY MEXAHUYECKUMU i1
AJIEKTPOMArHUTHBIME ~ KosieOanusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHS
SHEPIUU B UJICAUIBHOM KOJICOATEIbHOM KOHTYPE.

3ansatue 43. llpeacraBieHue o 3aTyxaroUX KojeOaHHWSX. BBIHYXICHHbBIE
MexaHW4yeckue KojeOaHus. Pe3oHaHc. BbIHYyXIeHHBIE DIEKTPOMAarHUTHBIC
konebanus. IlepemenHbli TOK. CHUHYCOMAAIbHBIN NEpeMEHHbIH TOK. MOILIHOCTb
NEpEeMEHHOT0 TOKAa. AMIUTUTYIHOE M JeiCTByIOlee 3HaYeHHWE CHIIBI TOKa U
HaPSHKCHHUS.

3anatue 44. Tpanchopmartop. IIpomsBoacTBo, mepemadya W NOTPeOICHHE
ANEKTPUYECKOM  SHEpruu.  OKOJIOTMYECKME  PUCKM  TNPU  IPOU3BOJICTBE
JJEKTPUYECKOM  dHepru. KynbTypa  HCIOIB30BAHMS  JJIEKTPOIHEPIMM B
MIOBCEIHEBHOMU KU3HU

IlpakTH4yecKkue 3aHATHSA

11

3anstue 45. VccienoBanue 3aBUCUMOCTU TEepHOJa MalbIX KosieOaHUN Tpy3a Ha|
HUTU OT JJIMHBI HUTU U MAccChl Irpy3a. TeXHUYECKUE YCTPOUCTBA U IPAKTUYECKOE]
IIPUMEHEHHE: DIIEKTPUYECKUN 3BOHOK, I'€HEPATOpP IEPEMEHHOTO TOKA, JIMHHUH
JNIEKTponepeaay

JlabGopaTopHble 3aHATHUS

5

3ausaTue 46. lVccrenoBanue mepeMEHHOTO TOKa B IIEMU M3 IOCJIEIOBATEILHO)
COCTMHEHHBIX KOHJIEHCATOPAa, KATYIIKH M PE3UCTOpa

OK 02
OK 04
OK 05
OK 06
OK 07

Tema 5.2
MexaHnuyeckKue

U 3JIEKTPOMAarHUTHbIE
BOJIHBI

Conep:xanue yueOHOro MaTepuaJia

1

3anaTne 47. MexaHuueckue BOJIHBI, YCIOBUS pacrpocTpaHeHus. Ilepuon.
CxopocTb pacnpocTpaHeHHs U IMHA BOJIHBI. [lonepednsle U MpOOIbHBIE BOJIHEL.
WNnrtepdepenuus u audpakius MexaHMUYecKHX BOJH. 3BYK. CKOpOCTh 3BYKa.
I'pomkocts 3Byka. Bwicota ToHa. TeMOp 3Byka. DJIEKTPOMAarHUTHBIE BOJIHBI.
YcnoBus U3ydeHus 3JIeKTPOMArHUTHBIX BOJIH.

3ansaTue 48. Bzanmuas opuenTanus BekTopoB E, B, v B aieKTpoMarHuTHOM BOJIHE.
CBolicTBa JIEKTPOMAarHUTHBIX BOJIH: OTPAKEHUE, NPEIOMIIEHHUE, MOJSpU3ALNS,

mudpakuusi, uatepdepeniusi. CKOpocTb 3JIEKTPOMArHUTHBIX BOJIH.

OK 01
OK 02
OK 04
OK 05
OK 06
OK 07




3ansaTue 49. lllkana 31eKTpOMarHUTHBIX BOJIH. [IpMMeHEHME 371€KTPOMAarHUTHBIX
BOJIH B TeXHUKE U ObITy. [IpuHIMIBI pasinocBs3u U TeneBuaeHus. Paguonokanus.
DJEeKTpOMarHUTHOE 3arpsi3HeHHe OKPY>KaroLlel cpe/ibl

IIpakTuyeckune 3aHsATHS

12

3ansaTue 50. TexHuyeckue YCTpPOHCTBA M IIPAaKTHYECKOE IIPUMCEHEHHE:
MY3bIKaJIbHBIE HHCTPYMEHTBI, YJIbTPa3ByKOBas [JUAarHOCTUKA B TEXHUKE W
MEIULMHE, pajgap, paAHONPUEMHHUK, TEJIEBU30p, aHTeHHA, TeaedoH, CBY-neus

JlabopaTopHble 3aHATHS

6

| BansiTe 51. Vi3yuenue pa6oTsl TpachopMaTopa

Tema 5.3 OnTuka

Coaep:xaHue yueOHOro MaTepuaJia

1

3anaTue 52. ['eomerpuyeckas ontuka. [Ipsmonunelinoe pacrpocTpaHeHUE CBETA B
onHoponHo# cpene. JIyu cBera. ToueuHbll ncTouHuK cBera. OTpakeHHE CBETA.
3akoHbl OTpakeHus cBeTa. llocTpoeHue u300pakeHH B IUIOCKOM 3€pKaje.
[IpenomiieHue cBeTa. 3aKOHBI IPEJOMIICHUS CBETA.

3anaTue 53. AOconrOTHBIM nOKa3aTenb mpenomiieHus. lloaHoe BHyTpeHHee
orpaxkeHue. lIpenenpHbI yroja MOJHOTO BHYTPEHHETO OTpaxeHus. Jlucrepcus
CBeTa.

3anusatue 54. Crnoxsbeii cocrtaB Oenoro cBera. [lser. CoOupatomue ¥
paccenBaroniye JUH3bI. ToHKas nTuH3a. POKYCHOE pacCTOSHUE M ONTHYEeCKas CHIIY
TOHKOM JIMH3BI.

3ansrue 55. [Toctpoenune n3o0paxeHnit B COOMPAOLINX U PACCEUBAIOIIUX JTMH3AX.
@opMyna TOHKOM JIMH3BL.  YBEJIMYEHHE, JaBaemoe JuH30M. [Ipenensl
MIPUMEHUMOCTH TreoMeTpuueckoil onTuku. BomnHoBas onrtuka. WHTepdepenuus
cBera. KorepeHTHbIE HCTOUHMKH.

3anaTne 56. VYcioBus HaOmOAEHHS MaKCUMyMOB M MHUHHMYMOB B
UHTEp(PEPEHIIMOHHON KapTUHE OT JBYX CHH(]A3HBIX KOT'€PEHTHBIX HCTOYHUKOB.
Hudpakius ceta. [ludpakunoHHas pemeTka. YciaoBue HaOIIOAECHUS TJIABHBIX|
MaKCUMYMOB TpU MaJeHHUM MOHOXPOMATHYECKOIO CBeTa Ha JIU(PPAKIHOHHYIO
peuietky. [lonspuzanus ceera

10

IIpakTuyeckue 3aHATHSA

13

3anstue 57. OnpeaeneHue ATMHBI CBETOBOM BOJHBI C TOMOIIBIO TU(PPAKIIMOHHOM
PEIIETKH.

JlaboparopHble 3aHATHSA

OK 01
OK 02
OK 04
OK 05




7

3ansTue 58. OnpegeneHue nokazareiisi NpPeJOMIICHHS CTEKIIA

8

3aunstue 59. VccnenoBanue CBOMCTB M300pakKeHUH B JIMH3AX

Pa3znes 6. OcHOBBI ¢l

enuaJbLHOI TCOPUHU OTHOCUTECJIBbHOCTH

Tema 6.1 Conep:xaHue yueOHOTo MaTepuajia OK 01
OcHoBbBI TEOPHH 1 | 3ansitue 60. I'paHuibl NPUMEHUMOCTU Kilaccudeckod MexaHuku. IlocTynarsr OK 02
OTHOCHTEJIbHOCTH CIIELIMAIBHOM TEOPUHU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJII CKOPOCTH CBETA| OK 03
B BakyyMe, TMPHUHIUII OTHOCUTEIBHOCTH OWHINTEHHA. (OTHOCHUTEIBHOCTH OK 04
OJHOBPEMEHHOCTH. 3amemieHue BpEMEHN M COKpallleHHWe UINHBI. BHeprI/Iﬂ H OK 05
UMITYJIBC PETSTUBUCTCKOM uacTUIpl. CBsI3b Macchl C DHEPrHEd W UMIYIHCOM OK 06
PENATUBUCTCKON YacTULbl. DHEPT U TOKOSI CBOOOIHOM YaCTHIIbI OK 07
Pa3znen 7. KBanToBasi pusuka
Tema 7.1 Coaep:xaHue yueOHOro MaTepuaJjia OK 01
OnemeHThl KBaHTOBOH | 1 | 3ansitne 61. ®oronsl. @opmyna [lnanka cBsi3u sHEprun (HOTOHA C €TO YACTOTOMA. OK 02
ONTUKU DHeprus 1 umMnyibe Gorora. OTKpeITHE U HccieaoBanne GoTodrhdekra. OK 04
2 | 3anatue 62. Ompitet A.I'. CroneroBa. 3akonbl ¢dotodddekra. YpaBHCHHE OK 05
Ounmreitna 11 dorosddekra. "KpacHas rpanuna” ¢dotorddekra. [laBnenue OK 06
CBeTa.
3 | 3ansaTue 63. OnbiTel I1.H. JleObeneBa. Xumuueckoe aeiicTBre cBeTa. TeXHUYECKHE
YCTPOICTBA U MPAKTUYECKOE MPUMEHEHUe: GOTOAIEMEHT, (POTONATUHK, COTHEUHAS
OaTapest, CBeTOINO]T
Tema 7.2 Conep:xanue yueOHOro MaTepuaJjia OK 01
Crpoenue aToma 1 | 3anarue 64. Monens aroma Tomcona. OmbiTel Pesepdopna mo paccesHwuio - OK 02
yactull. [Inanerapnas mozaens atoma. [loctynatel bopa. M3nydenne u nornoueHue OK 04
(OTOHOB TpH TepexoJe aToMa C OJHOTO YPOBHS SHEPruu Ha Apyroil. Bumsl OK 05
cnekTpoB. CHEKTp ypOBHEW SHEpruu aroma BoAOponaa. BosHOBBIE CBOMCTBA OK 07
yactull. Bosnsl ne bpoiins. KopnycKynsipHO-BOJIHOBOM TyalIUu3M.
2 | BansaTue 65. CmoOHTaHHOE W BBIHYXKJCHHOE M3TydeHHUE. JIudpaKius IeKTPOHOB B
KpucTayjax. Y CTpoMCTBO U MPUHIMI paboThl jJa3epa. TexHudyeckue ycTpoiicTBa u
MPAaKTUYECKOE TPUMEHEHHE: CIEKTPaIbHbI aHamu3 (CIEKTPOCKOI), Jiasep,)
KBAaHTOBBIN KOMIIBIOTEP
IIpakTHYecKHe 3aHATHA
14 | 3ansTHe 66. HaGmoaeHue THHEHUATOr0 CIIEKTPa
Tema 7.3 AtomHOe Coaep:xaHue yueOHOro MaTepuaJia OK 01




SIIPO

3ansitue 67. OKCHEpPUMEHTHI, JOKA3bIBAIOIIME CIIOKHOCTh CTPOEHUS fAJpa.
OtkpeiTie paamoakTuBHOCTH. OmnbiThl Pesepdopna mo ompenereHno cocTaBa
paanoakTuBHOrO M3nydeHus. Cpoiictea anbda-, 6eta-, raMmma-u3iydeHus. Biusuue
PalMOAaKTUBHOCTH HA KUBBIE OPTaHU3MBI.

3ansaTue 68. OTkpeiTHE TpoTOHAa U HelTpoHa. HykinoHHas Mozjens sapal
Ieiizenbepra-MBanenko. 3apsa sapa. MaccoBoe uucio sapa. M3oromsl. Anbda-
pacmaa. DJCKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-usmyuenue. 3akoH
pPaZAMoOaKTUBHOIO pacraja.

3ansTue 69. DHeprus CBs3M HYKJIOHOB B siipe. Snepubie cuibl. Jledekt macchl
sapa. SAnepHele peaknuu. JleneHue ©W CHUHTE3 sAAep. SAJEpHBIM  peakTop.
Tepmosinepuslii cunTe3. [IpobaemMbl U IEPCIEKTUBHI SIIEPHON YHEPTETHKHU.

3ansitue 70. DKOJIOTMYECKHUE ACHEKThl SAIEPHOM SHEPreTHKU. DJIEMEHTAPHBIE
gacTuibl. OTKpBITHE TO3WTPOHA. MeETOasl HAONIOACHUS W PETHCTPAINH
3JeMEHTapHbIX  yactull. DyHJaMeHTaldbHbIE  B3aUMOJCUCTBUA.  EIHUHCTBO
(bu3nvecKoil KapTHHBI MUpa

HpaKanecmle 3AHATHUSA

15

3ansitue 71. HccrepmoBanue TpekoB dYacTul (IO TOTOBBIM (oTOrpadusim).
TexHuueckue ycTpoilcTBa M MpaKTHYECKOE MpPHMEHEHHE; I03UMETp, Kamepa
Buinibcona, siiepHblil peakTop, aToMHas 6oM0a

OK 02
OK 04
OK 05
OK 07

Pazpen 8. DiaeMeHTEBI

ACTPOHOMHUHM U ACTPOPUHKH

Tema 8.1
DJIEMEHTHI
aCTPOHOMHUU

U acTpoPU3UKU

Conep:xaHue yueOHOro MaTepuaJjia

1

3ausTue 72. Dtanbl pa3BuUTUsA acTpoHoMuH. [IpukiiamHoe M MHUPOBO33PEHUECKOE
3HaueHue acTpoHoMmuu. Bua 3Be3gHoro Heba. Co3Be3qusi, SpKue 3Be3/Ibl, TUIAHETHI,
ux BuguMoe BkeHwe. CoiiHeyHas cucrteMa.  [lnaHeTsl 3€MHOUM TpYIIIBL.
[Inanetpi-ruranTsl. Mansie Tena COJHEUHON CUCTEMBI.

3anusatue 73. Comnne, ¢ortochepa u armochepa. ConHeuHass aKTHBHOCTD.
Ucrounuk sneprum ConHma U 3Be31. 3BE3/bl, UX OCHOBHBIC XapaKTEPHUCTUKH.
Juarpamma  "CHeKTpaJbHBIA  KJacC -  CBETUMOCTh'. 3BE€3/bl  TJIABHOM
MOCJIe/I0BATEIbHOCTH.

Sauatne 74. 3aBucuMocTh ''Macca - CBETUMOCTh' [UId 3Be3d TIJIaBHOH
MocJe10BaTenbHOCTH. BHyTpeHHee cTpoeHue 38e37. CoBpeMEeHHbIE MPEICTABICHHUS]]
0 MPOUCXOXKJAEHUU U 3BoMonMU CoNHIA U 3BE3/. JTallbl )KU3HU 3Be3]1. MieuHbIi

[1yTh - Hama ["anakTuka. CiupanbHas CTPYKTypa

10

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07




3anaTue 75. anakTukuy, pacnpeieieHue 3Be3l, raza U nblid. IlonoxeHue u
neukenne Conama B lamaktuke. Tumbl ramaktuk. [lmockas um chepudeckas
noxacucremsl ['anakTuku. Panuoranaktuku M KBasapbl. UepHble ObIPBI B siipax
TAJIAKTHK.

3austue 76. Bcenennas. Pacmupenue Bceenennoit. 3akon Xa606ma. PazGeranmue
ranakTuk. Teopus bonpmoro B3pbiBa. PennkroBoe usnyuenue. MacutabHas
cTpykrypa Becenennoil. Meraranaktuka. HepemeHasle nmpoGyieMbl aCTPOHOMHHU

HpaRTn'{ecmle 3AHATHSA

16 | 3ansiTme 77. M3yuenue KkapThl 3Be3HOTO Heba 2
JlabGopaTopHble 3aHATHUS
9 | 3ansatue 78. HaOmomeHus HEBOOPYXKEHHBIM TIJa30M C HCIIOJIB30BAHHEM
KOMITBIOTEPHBIX MPHIOKEHUN AJIST OMpeIeleHHs MOJ0KEeHNs HEOECHBIX O0BEKTOB 2
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be31Msi (CeBEepHOro MOdymapuss U SpKHe
3BE3/1bI
CamocrosiTesibHasi paboTa NPH MOATOTOBKE IK3aMeHa 8
KOHCYJIbTAMA 2
IIpomeskyTouHas arrecranus B popme IK3aMeHa 8
Bcero: 174




3. VCJIOBUS PEAJIM3AIIAM ITPOT PAMMBI OBIIIEOBPA30OBATEJIBHOM
TACIATLITAHBI

3.1. Tpe6oBaHusl K MUHUMAJIbHOMY MaTepHAJIbLHO-TeXHHYECKOMY 00ecledeHn 0

Kabuner «®u3uku», oCHAIICHHBIH 000pymaoBaHueM: pabouee Mecto npenoaasarens — [1K 1 mr.,
paboure Mecta oOywarommxcs (25), TpPOEKTOp MYyIbTUMEAWWHBIN, CHUCTEeMa aKyCTHYecKas,
WHTEPAaKTUBHAs JIOCKa, JOCKAa MapKepHas, Ie4aTHHIE/JIEKTPOHHbIE JEMOHCTPAalMOHHBIE MOCOoOuUs,
Ta0JINIIBI, TIJIAKAThI, Y4eOHO-METOANYECKast TOKYMEHTAITHSI.

Jlaboparopusi «®Du3ukm», OCHAIIEHHAs 00OpymOBaHHEM: pabouee MECTO MpenojaBaTeis —
I[IK 1 mT., paboume mecta oOywaomuxcs (25), TPOEKTOp, CUCTEMa 3BYKOYCHJICHHS,
WHTECPAKTHBHAS JTOCKA, MarHUTHAs JIOCKA, JIOKAIbHAsI CETh C BBIXOJOM B MHTEpHET, KOMILIEKT
nabopaTopHOrO OOOpYIOBaHUS I TPOBEACHHS IHKIA JIA0OPATOPHBIX pabdoT MO TeMme
«DNEKTPOMarHeTu3M», Habop TeJl paBHOrO 00beMa, HAOOP TEJI PAaBHON MacChl, BEChl TEXHUYECCKHE
C pa3HOBeCcaMH, JHHAMOMETPHI JabOpaTopHble, HA0Op TpPYy30B IO MEXaHUKE, IITATUB
YHUBEPCaJIbHBIN, Ha0Op MPYKHH, KOMIUIEKT Ja0OpaTOpHOrO O0OpYyIOBaHUS JUIsI TPOBEICHUS
LUKJIa Ta0OPaTOPHBIX padoT 1o Teme «ONTHKaY.

3.2. Uudopmanmnonnoe odecnevyeHue 00y4eHust

3.2.1. OcHOBHbBIE 3JIEKTPOHHBbIE U3IAHUSA:

1. KacobsnoB, B. A. ®usuka: 10-ii kinacc: yrinyOnéHHbiil ypoBeHb: yueOHuk / B. A. KacpsnoB. — 11-e
u3a., crep. — Mocksa: IIpocBemenne, 2025. — 480 c¢. — ISBN 978-5-09-122218-0. — URL.:
https://e.lanbook.com/book/497759.

2. KacwsHoB, B. A. ®usuka: 11-i knace: yrioyOnéHHbIN ypoBeHb: yueOHuK / B. A. KacesnoB. — 11-¢
u3a., crep. — Mocksa: IIpocBemenue, 2025. — 493 ¢. — ISBN 978-5-09-121752-0. — URL.:
https://e.lanbook.com/book/497777.

3. ®usuka: 0a30BbIi ypOBEHb: Y4EeOHUK i OOpa30BATENbHBIX OpraHU3alUd, PeaU3yIOUUX
00pa3oBaTtelIbHBIC POrpaMMEbI cpeaHero npodeccuonaabrHoro oopasosanus/ H. C. Ilypsimesa, H. E.
Baxeesckas, JI. A. Hcaes, B. M. Hapyrun. — 2-e usn., crep. — Mocksa: [Ipocsemnienue, 2025. —
512 ¢. — ISBN 978-5-09-121349-2. — URL: https://e.lanbook.com/book/473021.

3.2.2. JlonoJTHUTEIbHbI€ HCTOYHUKM:

4. ®usuka: 10-i1 knacc: 6a30BbI M yrayOnE€HHBIN ypoBHU: yueOHUK: B 2 yactax / JI. O. ['enneHmTeiis,
A. A. bynartosa, 1. H. Kopaunses, A. B. Komkuna; non penakuueit B. A. OpnoBa. — 6-e u3sn., crep.
— Mocksa: IIpocemenue, 2025. — Yactp 1. — 2025. — 304 c. — ISBN 978-5-09-122600-3. —
URL.: https://e.lanbook.com/book/473012.

5. ®wusuka: 10-i xnacc: 6a30BbIl U yriyONEHHBIN ypoBHU: y4eOHUK: B 2 yactax / JI. O. ['enneHmTeii,
A. A. bynartoBa, 1. H. Kopaunwes, A. B. Komkuna; non penakuueit B. A. OpnoBa. — 6-e u3sf., crep.
— Mocksa: Ilpocsemenue, 2025. — Yacts 2. — 2025. — 239 c¢. — ISBN 978-5-09-122601-0. —
URL.: https://e.lanbook.com/book/473009.

6. ®wusmka: 11-it kmacc: 6a30BbIiA ¥ yriTyOJIEHHBIN ypoBHU: yueOHHK: B 2 yacTsx / JI. D. ['ennenmreiin,
A. A. bynatosa, . H. Kopuunbes, A. B. Komkuna. — 5-e u3g., crep. — Mocksa: Ilpocsenienue,
2025, — UYacrs 1. — 2025. — 191 c¢. — ISBN 978-5-09-119786-0. — URL:
https://e.lanbook.com/book/497768.

7. ®uzuka: 11-i xnacc: 6a30BbIN U yrITyOJIEHHBIN ypoBHU: yueOHUK: B 2 yacTax / JI. O. ['ennenmTeiis,
A. A. bynatoBa, 1. H. Kopuunses, A. B. Komkuna. — 5-e u3z., ctep. — Mocksa: IIpocsemienue,
2025. — Yactp 2. — 2025. — 206 c. — ISBN 978-5-09-119787-7.

8. ®wusmka: 6a30BbIi YPOBEHB: MPAKTUKYM IO PEIICHHUIO 33/1a4: ydeOHOe mocodue st 00pa3oBaTEIbHBIX
OpraHu3aiuii, peanusyoumx oOpa3oBaTelibHblE MPOrpPaMMbl CpPEAHEro MpodeccrnoHalIbHOTO
obpazoBanus/ H. C. ITypeimeBa, H. E. BaxxeeBckas, [I. A. Hcaes, B. M. Hapyrun. — 2-e u3n., ctep.
— Mocksa: IIpocBemenue, 2025. — 236 c¢. — ISBN 978-5-09-121350-8. — URL:
https://e.lanbook.com/book/473018.



4, KOHTPOJIb ! OLIEHKA PE3YJbTATOB OCBOEHMS OBIIIEOBPA30OBATEJIBHOM

TACIHATITAHBI

KOHTpOHb U OLCHKA PACKPBIBAOTCA YCPC3 AUCHUIINIMHAPHBIC PE3YJIbTAaThl, YCBOCHHBLIC 3HAHUSA U

npuoOpeTeHHbIC

CTyACHTaMU YMCHUA, HaIpaBJICHHLIC

npodeccnoHaNbHBIX KOMIIETEHIIUH.

dbopMupoBaHHe  OOMUX U

Kon un Paznen/Tema THun oueHoYHbIX
HAMMeHOBaHMHeE MeponpusTuii
(popmupyembIx
KOMIIeTeH N
OK 01. Pazpgen 1. Temsr 1.1., 1.2, 1.3
Pazpenm 2. Temsr 2.1.,2.2., 2.3.
Paszgen 3. Temn1 3.1., 3.2.,3.3.,3.4., 3.5.
Paznen 4. Teme1 4.1., 4.2.
Paszgen 5. Temnr 5.1., 5.2., 5.3.
Paznen 6. Temsr 6.1., 6.2.
Pazgen 7. Temnr 7.1., 7.2.
OK 02. Pasmen 1. Temsr 1.1.,1.2, 1.3 .
Paznen 2. Tems1 2.1.,2.2., 2.3. - YCTHBIH OIpOC,
Pazgen 3. Temsr 3.1., 3.2, 3.3, - (ponTanbHEIAOMPOC;
3.4., 3.5. - OLIEHKa KOHTPOJIBHBIX
Paznen 4. Temn1 4.1., 4.2. pabor;
Pazpen 5. Temsr 5.1.,5.2., 5.3. - HaAOIIONCHHUE 3a XOJI0OM
Paznen 6. Temsr 6.1., 6.2. BLITONLEHNS
Pazpen 7. Temsr 7.1., 7.2. a6OPaTOPHBIX PaboT;
OK 03. Pazpgen 1. Temsr 1.1., 1.2, 1.3
Pasnen 2. Temsur 2.1., 2.2., 2.3. " OTICHEKA BRIIOTMHCHHA
Paznen 3. Temsr 3.1., 3.2, 3.3, N1abopaTopHBIX padoT;
3.4. 35. - OlIEHKAa MPaKTUYECKUX
Pasnen 7. Teme1 7.1., 7.2. pabort perments
OK 04. Pazmen 1. Temsr 1.1.,1.2, 1.3 Ka4CCTBCHHBIX,
Pazgen 2. Temnr 2.1., 2.2., 2.3. pacyCTHBIX,
Paznen 3. Temnr 3.1., 3.2., 3.3, po¢eCCUOHAIBHO
34., 35. OpPUEHTUPOBAHHBIX 3a7a4);
PaSI[CJ'I 4. Tembl 41, 4.2, - OII€HKAa TE€CTOBBIX
Paznen 5. Temsr 5.1., 5.2., 5.3. 3a/IaHui;
giigi g %zxz g}’ gg : - HAOJIIOJICHHE 3a XOJI0M
OK 0. Pasnen 1. Temst 1.1, 1.2, 1.3 BRITIOHCEHIA
Pazgen 2. Temnr 2.1., 2.2., 2.3. MHAHBHAYATIBHBIX
Paszen 3. Temsi 3.1.,3.2., 3.3, MPOCKTOB M OlCHKA
3.4. 35. BBITIOJTHEHHBIX TIPOEKTOB;
Pazngen 4. Temn1 4.1., 4.2. - OK3aMCH
Paznen 5. Temsr 5.1., 5.2., 5.3.
Pazgen 6. Temn1 6.1., 6.2.
Paznen 7. Temur 7.1., 7.2.
OK 06. Pazpgen 1. Temsr 1.1., 1.2, 1.3

Paznen 2. Temnr 2.1.,2.2., 2.3.
Pazgen 3., Temr1 3.1.,3.2., 3.3,
3.4.,3.5.




Pazgem 4., Temsr 4.1., 4.2.
Pazgen 7. Temnr 7.1., 7.2.

OK 07.

Pazpgem 1. Temsr 1.1., 1.2, 1.3
Paszgen 2. Temsr 2.1., 2.2., 2.3.
Pazpen 3. Temsr 3.1., 3.2, 3.3.,
3.4.,3.5.

Paznen 4. Teme1 4.1.,4.2.
Pazgen 6. Temn1 6.1., 6.2.
Pazpen 7. Temsr 7.1., 7.2.
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