[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0

NHbopmaumsa o Bnagenbue:

®K1O: Kopotkos Cepreit JleoHnaoBuy [Tpunosxenue
LomkHocts: upextop UTXKT - dunuan MpuslYTC

Tara nonwcasus: 16.07.2026 14:06:39 OHOT-IICCS o cnenpankEoCTH
YHUKa/IbHbIA MPOrPAMMHbIH Ki0Y: 23.02.01 Opranuzanys IepeBO30K U YIPaBICHUE
705b520be7¢208010fd7fb4dfc76dbd29d240bbe Ha TpaHcnopTe (1o BUIaM)

PABOYAS ITPOI'PAMMA
OBIIEOBPA30OBATEJBHOI'O YYEBHOI'O IIPEJMETA'
OVYIIL.11 ®U3UKA

JUISl CIIEeIMAJIBLHOCTH

23.02.01 Opranu3zanus nepeBO30K 1 yIpaBiICHUE HA TPAHCIIOPTE
(o BuIaM)

bazosas noocomosxa
cpeone20 npopeccuonarbHo20 00paA306aHUsL

(200 Hawana noocomosxu: 2025)

! PaGouast mporpamMma MOJJIEKUT €XKETOHON aKTyalu3alyy B COCTABE OCHOBHOM MPOod)eCCHOHANIBHOM 00pa30BaTeNbHOM IPOrpaMMbl-
IIpOrpaMMBI MOATOTOBKH crienmanucToB cpeanero 3seHa (OIIOII-ITIICC3). Ceenennst 06 axryammsarum OITOIT-ITTICC3 BHOCSTCS B
mmuct akryammsanuu OIOII-TITICC3.

1



COJNEPKAHHUE

1. OBIIASA XAPAKTEPUCTHUKA PABOYEM IIPOTPAMMBI YYEBHOI'O 3
INPEAMETA

2. CTPYKTYPA U COAEPKAHHUE YUEBHOI'O ITPEJJMETA 8

3. YCJIOBUA PEAJIMBAIIMU YYEBHOI'O ITPEJIMETA 22

4. KOHTPOJIb MU OHLEHKA PE3YJbTATOB OCBOEHUSA YYEBHOI'O 26
INPEIMETA

5. HEPEYEHDb UCHOJIB3YEMbIX METOJ0OB OBYUYEHMU A 28



1. OBIIAS XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI YUEBHOI'O IIPEJMETA
OVYIIL.11 ®PU3UKA

1.1 Mecto Yy4yeOHOro mpeaMeTa B CTPYKType OCHOBHOI mpodeccHoHAIbLHOI
o0pa3oBaTe/ibHOI NPOrPaMMBbI:

O6meo6pazoBatenbHbli yaeOHbIH npeamer OVII.11®du3uka sBiasercs o0s3aTENHHON YacThIO
o0mieo0pa3oBarenbHOro MUKIa oOpa3oBaTenbHOM mporpammbl B cootrBerctBun ¢ ®I'OC CIIO mo
cnerpanbHocTH 23.02.01 Opranuzamuss mepeBO30K M YIpaBieHHUE Ha TpaHcmoprte (M0 BUIAM)
(yrBepxnen mnpukazoMm Munmnpocsemenuss Poccun ot 20.03.2024 Nel76). PaGowas mporpamma
OVIIL.11 ®uszuka paspadborana B coorBeTcTBUU ¢ OI'OC COO (B AcHCTByIOIIEH peaaklUuu) U C
y4eTOM TNpUMEpHON paboueil mporpammbl 00I1e00pa30BaTeNbHON AUCUUIUIMHBL «DU3nKa» I
npodecCuoHaAIBHBIX 00pa3oBaTebHbIX opranu3aiuii IPI1IO (yTBepikaeHa mporokoiaom Ne6/2025 ot
«18» anpens 2025 r.).

[Ipu peanuzanuu paboueld mporpaMmbl MOTYT MCIOJIB30BAaThCS pa3IUvHble 00pa3oBaTeIbHbIC
TEXHOJIOTHH, B TOM YHCJIE IUCTAHIIMOHHBIE, YIEKTPOHHOE 00y4eHHE.

PaGouass mporpamma yueOHoro mpeamera OVIL.11 ®dusuka MoxxeT OBITh HCHOJB30BaHA B
npodecCHOHATLHOM TOJATOTOBKE, IMEPENOArOTOBKE M IMOBBIMICHUH KBaIM(HUKAIMK padodux 1o
npodeccusim:

15894 OnepaTop mocTa HeHTpaTnu3aIim;

18401 Curnanmucr;

17244 IlpuemocnaTuuk rpy3a u 6araxa;

25337 Omnepatop 1o 06paboTke NEePeBO30YHBIX TOKYMEHTOB;

18726 CocraBuTeb I10e3/0B;

16033 OnepaTop COpTUPOBOYHON TOPKH;

25354 Omnepatop npu JEKYPHOM IO CTaHLUHU.

B yuebnbix mmanax OIIOII-IIIICC3 yuebnsiit mpenmer OVYIIL.11 ®usnka BXOAUT B COCTaB
00muUX y4eOHBIX AUCHUIUINH (TIPEAMETOB), (POPMHUPYEMBIX U3 00s3aTEIBHBIX MPEAMETHBIX 00acTen
@®I'OC cpennero obmero obpazoBanus, st crnenuansHoctedt CIIO. C  yuétom mpoduns
OcBaMBaeMOM CHEIMabHOCTU JaHHBINA y4eOHBIN NpeaMeT peanusyeTcs Ha 1 Kypce.

1.2. Heap u njiaHupyemble pe3yJbTaThbl 0CBOCHHS y4eOHOI0 nmpeaMeTa

1.2.1. lleau yyeOHOrO nmpeagmera:

Conepxanue nporpaMmel obiieoOpas3oBarenbHoro y4deOHoro mnpeamera OVIL11 ®Dwusuka
HaIIPABJIEHO HA JOCTUKEHHUE CIEAYIOUINX LENEH:

* (opMHUpOBaHHE WHTEpPECAa U CTPEMJICHUS OOYYarOMIMXCS K HAYYHOMY H3YUEHHUIO MPUPOJBI,
pa3BUTHE UX UHTEJUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

* Ppa3BUTHE MPEACTABICHUN 0 HAYYHOM METO/I€ MO3HAHUS

1 GOPMHUPOBAHUE MCCIIEI0BATEIBCKOIO OTHOLIEHUS K OKPYKAIOIIUM SIBICHUSM;

* (opMupoBaHHE HAay4yHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa H3yYeHHs OCHOB CTPOCHHUS
MaTepuH U QyHIaMEHTAIBHBIX 3aKOHOB (PH3HUKH;

* (¢opMupoBaHHE yYMEHUN OOBSCHATH SIBJICHUS C HMCMIOJIb30BAaHUEM (PU3NUYECKUX 3HAHUU U
Hay4YHBIX JI0Ka3aTeNbCTB;

* (opMupOBaHUE NPEACTABICHUI O POIN (HUZUKHU IS Pa3BUTHUS JPYTUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHUH.

JlocTiKeHHe THX 1eJiei 00ecreuynBaeTcs peueHneM CIeAyIoInX 3a/1au

B IIpoliecce U3ydeHus Kypca (U3UKU Ha YPOBHE CPEAHEro O0IIero oopa3oBaHMs:

* MpHOOpETeHHE CUCTEMbl 3HaHUM 00 00X (QU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX,
TEOpUAX, BKIIOYAsi MEXaHUKY, MOJEKYISPHYIO (QHU3UKY, 3JIEKTPOJUHAMHUKY, KBAaHTOBYIO (DU3UKY U
AJIEMEHTHI acTPOYU3UKY;

* (popMupoBaHHE YMEHUN NPUMEHSITh TEOPETUUECKHE 3HAHUS



It O0BsICHEHUS (PU3UYECKUX SIBJICHUW B MPUPOJC U JUIS IPUHATUS MPAKTUYECKUX PEIICHUN B
IMOBCEIHEBHOM JKU3HU;

* OCBOEHHE CIIOCOOOB pEIICHUS PAa3JIMYHBIX 3a]a4 C SIBHO 3aJaHHON (PU3NYECKOH MOJEINbIO,
3aja4, TMOJPa3yMEBAIOIIUX CaMOCTOATEIbHOE CO3JaHHe (DU3MYECKOW MOJENN, COOTBETCTBYIOLICH
YCJIOBHSIM 3aJ1a4H;

* [OHMMAaHUE (HU3UYECKUX OCHOB W TIPUHIMIIOB JICHCTBHS TEXHUYCCKHX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

* OBJIAJICHHE METO/IaMHU CAMOCTOSTEIHHOTO TNIAHMPOBAHUS

U TpOBeACHUS (UBMUYECKUX OKCIICPUMEHTOB, aHalW3a M WHTEPIpeTalud HHPOpMAIWH,
OIIpeJIeJICEHUS IOCTOBEPHOCTH TOy4€HHOT'O PE3yIIbTaTa;

* CO3JaHME YCIOBHW ISl PAa3BUTHUS YMEHHH IPOCKTHO-HCCIIEOBATEIBCKON, TBOPYECKOM
JeSITeIbHOCTH.

Ocobennocmov Gopmuposanus coOBOKYNHOCMU 3A0ay U3yYeHUs QU3UKU O] CUCTEMbl CPeOHe20
npogheccuoHanbHO20 00PA3068AHUsL 3AKTIOUAENIC 8 HeOOX0OUMOCIU Peanu3ayuy npoheccuoHaIbHOU
HANpaeieHHoOCmu  peulaemvlx 3aday, yuéma ocobennocmell cgepvl OesmenbHOCmMU  OYOYUUX
Ccneyuanucmos.

Ilpoecpamma no ¢husuxe npedocmasniem BO3IMONCHOCMb OJil Peanu3ayuu  pasiudHbIX
MeMmoOUUeCKUX n00X0008 K opeaHuzayuu ooydenus puzuke npu YCiosuu coXpanenus 00s13amenbHol
yacmu cooeparcanus Kypea.

Ilpenooasamensv énpage camocmosimenbHo SblOUPAMb YOPMY U3YUEHUST MAMePUand: J1eKyus,
O0eMOHCMPayusi IKCNePUMeHmd, NpaKmudeckds paboma, NPakmukym no peuwleHuro 3a0ad u np., a
makodce no ce0emy YCMOMPEHUIo Npogooum OeMOHCMPAYUOHHble U 1aO0pamopHvle pabomsi
yuémom umerowe2ocsi 000py0osanusi (onpedenimv NpoOOJHCUMENTbHOCb 1a00PAMOPHO2O ULU
NPAKMU4ecKo2o 3aHAmus, OONOIHAMb €20 OpyeUMU BUOAMU pAabOm. uzyueHue meopemuiecKo2o
Mamepuana, peuwteHue 3a0ay, paboma ¢ MmexHU4eCKUM MeKCmom, mecmuposanue u np.)

Ilpenooasamens camocmosmenvho onpeodenisem Nnocied08amelbHOCHb U3VUeHUus U 00vem
Yacos, OMEOOUMbBIU HA U3YYEHUe OMOENbHbIX MeM, 6bloupaem memMamuxy npogheccuonalbHoO
OPUEHMUPOBAHHO20 ~ COOEPHCAHUS  OUCYUNIUHBL 8 3d8UCUMOCmU om  cneyuduku  Oyoyuerl
npogheccuoHanbHol 0essmeibHOCIMU 00V4aoWUXcsL.

1.2.2. Illnannpyemble pe3yJbTaThl OCBOCHHA 0011€00Pa30BaTEJbLHOI0 Y4e0HOI0 MpeaMera
B cooTBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oo6mue komnetenuu (nanee — OK) u npodeccronanpasie komneteHnuu (ganee — [1K) ®T'OC
CIIO B cOOTHECEHUH C JTUIHOCTHBIMH, METAIPEIMETHBIMHU U TIPEMETHBIMU PE3yIbTaTaMU O0YICHHUS
6azoBoro ypoBHs (nanee — [1P6) ®I'OC COO npencrasieHbl B Ta0IUIIE:



Ko 1 HauMeHOBaHHUe
¢popMupyembIx
KOMIIeTeHIIMH

l'[.nalmpyeMble Pe3yJbTaThbl 0OCBOCHUSA NIPOIrpaMMbI 110 y'leﬁHOMy npeaMeTy

Oommue?

JucuunauHapHabie’

OK 01. Beibupats
CTIOCOOBI PEIICHUs
3ama4
npodeccHoHATEHOM
JeSTEITbHOCTH
NPUMEHUTEIHHO K
pa3IMYHBIM
KOHTEKCTaM

JIndHOCTHBIE Pe3ybTaThl JOJKHBI OTpa)kaThb B YacTU
TPYJIOBOTO BOCITUTAHUS:

- TOTOBHOCTH K TpYyAY,
MacTepCTBa, TPYIOIIO0UE;

- TOTOBHOCTh K  aQKTUBHOU
TEXHOJIOTUYECKOW W  COUMAJIbHOW  HANPABIEHHOCTH,
CIOCOOHOCTH WHUIIUHPOBATH, IUTAHUPOBATh u
CaMOCTOATENILHO BBITIOJHATH TAKYIO JACSITEIBHOCTD;

- MHTEpeC K pa3nu4HbIM chepam npodeccruoHalIbHON
NEeSITeIbHOCTH,

- TOTOBHOCTh M CIIOCOOHOCTH K OOpa3OBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUH BCEU KU3HU.

MeranpeameTHbie pe3yiabTaThl TOJKHBI OTPAXKaTh:

OBnanenue YHUBEPCATbHBIMHU y4eOHBIMU
MO3HABATEIbHBIMU JICHCTBUSMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

CaMOCTOSITENTLHO (OPMYITUPOBATH U AKTYyalIM3UPOBAThH
npobiemy, paccMaTpuBarh ee BCECTOPOHHE;
yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK WM OCHOBAHHS
JUIsL  CpaBHEHWs, Kiaccupukanmuum W 000OIIeHNS;
ONpeNeNsaTh LEeTu ACATENbHOCTH, 3a7aBaTh MapaMeTpbl U
KPUTEPUU MX JOCTWKEHHUS, BBISBIATh 3aKOHOMEPHOCTH H
MPOTUBOPEUYUSI B PAaCCMATPUBAEMBIX SIBICHUSAX; BHOCHUTH
KOPPEKTUBBI B JIEATEIHLHOCTh, OIICHHBATh COOTBETCTBHE
pe3yabTaTOB LEJISAM, OLEHUBATh PHUCKU TOCIEACTBUI
NESITeTbHOCTH; Pa3BUBATh KPEATHBHOE MBIIUICHUE TIPHU

OCO3HAaHUE ILCHHOCTHU

ACATCIIBHOCTH

I[TP6 1. ChopmMupoBaHHOCTH TPEACTABICHUA O PO
u Mecte (U3MKUA U aCTPOHOMHUU B COBPEMEHHOW HAyYHOMH
KapTHHE MHpa, O cucTeMooOpasyrouei ponu (GU3MKU B
pa3BUTUU €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJIOTMM, O BKJIAJNE POCCUICKUX
U 3apyOeKHBIX YYCHBIX-(H3UKOB B pa3BUTHUE HAYKH;
NOHUMaHWe  (U3MUYECKOW  CYIIHOCTHM  HaOJIr0AaeMBbIX
SIBJIGHUH  MHUKPOMHpa, MaKpoMHpa U  MEraMmupa;
NOHMMAaHHUE PpOJIA  aCTPOHOMHUU B  IPAKTUYECKOU
NEATEIbHOCTH ~ 4YeJOoBeKa M JajbHEHIIeM  Hay4dHO-
TEXHUYECKOM pa3BUTHH, ponu bu3uku
B (dopMupoBaHMM Kpyrozopa M  (PYHKIHOHAIbHON
IPaMOTHOCTH 4E€JIOBEKa JJI PELIEHUS NPAKTHYECKHUX
3azay;

I1P6 2. CdopMHpOBaHHOCTb YMEHUH paclo3HaBaTh
¢usnueckue sBIEHUS (MpoIecchl) U OOBACHATH HX Ha
OCHOBE  H3Y4YEHHBIX  3aKOHOB:  PaBHOMEpPHOE W
PaBHOYCKOPEHHOE MPSIMOJIUHENHOE IBUKEHUE, CBOOOIHOE
NaJcHUE TeJl, JBWKEHHE 110 OKPYXHOCTH, WHEpIUS,
B3aUMOJICIICTBUE  Tel,  KoJjiebaTeabHOE  JIBHXKEHHE,
PE30HAHC, BOJIHOBOE JBIKEHUE; MU dy3usi, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHME JKMJIKOCTEH U TBEpABIX Ted,
U3MEHEeHHe o0beMa TeNl MPH HarpeBaHUM (OXJIAXIECHUH),
TEIUIOBOE  paBHOBECHE,  HCIApeHHe,  KOHJEHcaIus,
IUIABJICHHWE, KPUCTAJIM3alus, KWUIIEHHWE, BIAXXHOCThb
BO3JyXa, CBS3b CPEHEW KHHETUYECKOW DHEPIruu

206mue pe3ynbTaThl cOPMYIUPOBAHEI B COOTBETCTBUM C JIMYHOCTHBIMH M MeTampeaMeTHBIMH pesynbratamu OI'OC COO, B (GOpPMHpPOBAaHHMM KOTOPHIX YYacTBYET
obmeoOpa3oBaTenbHas TUCIUTIINHA.

3 JlucoyMIIMHAPHBIE PE3yIbTAaThl C(OPMYITUPOBAHEI M IPOHYMEPOBAHEI B COOTBETCTBHH C TPEOOBAHUAMU K ITPEIMETHBIM pe3yabTaTaM 0a3oBoro yposHs (I1IP6) ®I'OC COO (IIpukas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (pemakuus ot 27.12.2023 1.).
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pEIICHNH KU3HEHHBIX MPOOIIeM;

0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:

- BJAJETh HABBIKAMH Yy4eOHO-UCCIICIOBATEILCKON U
MPOCKTHOM  JEATEIBbHOCTH, HABBIKAMH  Pa3peIICHUs
pooem;

- BBUIBJIATH NPUYMHHO-CJICACTBEHHBIC CBSI3HM M
aKTyaJIM3UpOBATh  3a/lady, BBIABUTATH THIIOTE3y €€
pellleHrs, HAaXOAWUTh AapryMEHThl MJis JI0Ka3aTelIbCTBa
CBOHMIX YTBEPXICHHI, 3aJlaBaTh MapaMeTpbl U KPUTEPHUU
penieHus;

- AHAIM3UPOBATH IIOJIYYCHHBIC B XOJAC pEUICHUS
3ala4d  pe3yabTaThl, KPUTUYECKH  OLEHUBATh  UX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh HM3MEHCHHE B HOBBIX
YCIOBUSIX;

- YMETh TEPCHOCUTH 3HAHWS B IMO3HABATCIBHYIO H
MPAKTUYECKYIO YaCTH KU3ZHECATEIbHOCTH;

- yMETh HWHTETPUPOBATH 3HAHUSA U3
MpeIMETHBIX 00IacTei;

- BBIJIBUTATh HOBBIC UJCH, IIPEjIaraTh OPUTHHAIHHBIC
MOIXOJIbI U PEIICHUS;

- TPOSIBJIATH CIIOCOOHOCTH WX WCIOJIB30BAHUS B
MO3HABATENBHON M COIMAILHOM MPAKTHKE;

-IPOSIBJISITH ~ CIIOCOOHOCTH W TOTOBHOCTH K
CaMOCTOSITETEHOMY MTOHUCKY METOJIOB pelieHus
MPAKTUYECKHUX 3aJ1a4, MPUMCHCHHIO Pa3JIMIHBIX METOJIO0B
IMO3HAHUS;

- cTaBUTh U (POPMYITMPOBATH COOCTBEHHBIC 33a/1a4ul B
o0Opa3oBaTenbHOI JIEATEIIbHOCTH U YKA3HEHHBIX
CUTYAITUAX; BBISBJIATH NMPUYUHHO-CIICICTBEHHBIC CBSI3H H
JUIS  JTOKa3aTelbCTBAa CBOUX YTBEPXKIEHUH, 3a7aBaTh
nmapamMeTpsl W KPUTEPUU PEIICHUS aKTyalu3UpOBaTh
3a/ady, BBIABUTaTh THUIIOTE3y €€ pEIIeHUs, HaXOIUTh
apTyMEHTHI,

- AQHAIM3UPOBATH TMOJIYYCHHBIE B XOJAE pEUICHUS

pa3HbIX

TEIJIOBOTO  JBIDKEHMS ~ MOJIEKYd C  aOCOIIOTHOM
TEeMIIEpaTypoi, TOBBIIICHHE [aBJICHHUS Ta3a NpPU €ro
HarpeBaHWM B  3aKPBITOM  COCYZAE, CBSI3b  MEXAY
nmapaMeTpaMH ~ COCTOSIHMSL Ta3a B H30IpOIleccax;
AJIEKTPHU3AIUS TeJl, B3aUMOJICHCTBHE 3aps/I0B, HArpeBaHUE
IPOBOJHUKA C TOKOM, B3aUMOJCHCTBHE MAarHHUTOB,
9JIEKTPOMArHUTHAsE WHAYKIHS, JCHCTBHE MAarHUTHOTO
HOJIs Ha MPOBOJHUK C TOKOM W MABIXKYIIMHCS 3apsn,
AJIEKTPOMArHUTHBIE KOJICOAHUS M BOJHBI, IPSIMOJIMHEIHOE
pacnpocTpaHeHHWE CBETa, OTpPaKEHHe, NPEIOMIICHUE,
uHTeppepeHrs, audpakuus ¥ MONSpU3aLUs CBETa,
JMCIIEPCHS CBETA; (POTOIIECKTPUIECKUI dPPEKT, CBETOBOE
JaBlIeHNE, BO3HMKHOBEHUE JMHEWYATOTO CIIEKTpa aToMma

BOJIOPO/IA, eCTeCTBEHHas n HCKYCCTBEHHAs
PaIrOaKTUBHOCTb;

I1P6 3. Bnanenue OCHOBOIIOJIarafonuMH
dbuznyecKkuMu TTOHATHAMH u BEJIMYMHAMM,

XapaKTCPU3YIOIIUMHU (I)I/I3I/I‘-ICCKI/IC IMpONHECCChI (CBHSaHHLIMI/I
C MCXAaHUYCCKUM JIBUKCHUCM, BSaI/IMOILGfICTBHGM TCII,

MEXaHMYECKHMMHU KOJICOAHUSIMU U BOJIHaMH, aTOMHO-
MOJICKYJISIPHBIM CTPOCHUEM BCIIICCTBA, TCITIJIOBBIMHU
nmponeccamu; ISJICKTPUYCCKUM W MArHUTHBIM I10JISIMU,
OJICKTPUICCKUM TOKOM, SJICKTPOMAariuTHBIMHA

KoJICOAHUSIMH U BOJIHAMH, OITHYCCKHUMHU ABJICHUAMU,
KBAHTOBBIMU SBJICHUSAMU, CTPOCHHUEM aTOMa M aTOMHOTO

aapa, paI[I/IoaKTI/IBHOCTBIO); BJIaACHUC
OCHOBOIIOJIararOIuMu  ACTPOHOMHUYECKMMU TIOHATHUAMU,
ITO3BOJIAIOIIMMUA XapaKTCpPU30BaTh IIpOLECCCHhI,

MPOUCXOMAIINE Ha 3Be3/1aX, B 3BE3JHBIX CHUCTEMaX, B
MEXTaJaKTUYeCKOU Cpele; JBIKEHHE HEOECHBIX Tell,
IBOJIONMIO 3Be311 M BeelleHHoid;

[IP6 4. BiameHue 3aKOHOMEPHOCTSIMH, 3aKOHAMH
u teopusimu (3akoH BcemupHoro Tsrorenus, I, II u 1II




3aJaud = pe3yibTaThl, KPUTHYECKH  OLEHHBATh  HX
JOCTOBEPHOCTh, TPOTHO3UPOBATH HM3MEHEHHE B HOBBIX
YCJIOBHSAX; /1aBaTh OLIEHKY HOBBIM CHUTYAIlHsIM, OIICHUBATh
NPUOOPETEHHBI OIIBIT;

- pa3pabarbIBaTh IJIaH PELICHUS MPOOJIEMBI C YIETOM
aHaIM3a MMEIOIIMXCS MaTepPHAIbHBIX U HeMaTepHaIbHbBIX
pECypCcoB; CTaBUTh MPOOJIEMbI M 3aJaud, AOIYCKAloIIHe
aIIbTEPHATHBHBIC PEIICHHS

3aKkoHbl HpIOTOHA,
SHEpPruu, 3aKOH

3aKOH COXPAHEHUS MEXAHUYECKOU
COXpaHEHHUs HUMITYJIbCa, TPUHIUII
CYTMEPIIO3UIINHI CHII, MPUHIUTT PaBHOIIPaBHOCTH
WHEPIUATBHBIX CHCTEM OTCUETA; MOJICKYJISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHHUS BEIECTBA, TIa30BbIC
3aKOHBI, TIEPBBIH  3aKOH  TEPMOJWHAMHKH,  3aKOH
COXpaHEHHUs DJJIEKTPUYECKOTO 3apsiga, 3akoH Kyrona,
3akoH Oma Juisl ydacTka Lenu, 3akoH OMa s HOJHOM
3JIEKTpUYECKOM uenu, 3akoH Jlxoyns - JleHua, 3akoH

IEKTPOMArHUTHOM  MHAYKLHMHM, 3aKOH  COXPAaHEHUs
SHEPruM, 3aKOH MPSIMOJIMHEHHOTO paclpOCTpaHEHUS
CBETA, 3aKOH OTPAXKEHMsI CBETa, 3aKOH IPEIOMIICHUS

CBETA; 3aKOH COXPAHCHHSI DHEPrUH, 3aKOH COXPaHEHHUS
UMITYJIbCA, 3aKOH COXPaHEHUs >SJIEKTPUYECKOro 3apsja,
3aKOH COXpPAaHEHHUsI MacCOBOI'0 YMCIA, MOCTyJaThl bopa,
3aKOH PaaOAKTUBHOTO pacnana); YBEPEHHOE
HCMOJIb30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEW MPH aHATIU3€e
(bu3MYECKUX SIBICHUN U MPOIIECCOB;

[IP6G 6. BnaneHue OCHOBHBIMH METOJAMHU HAYYHOI'O
MO3HAHMS, UCTIONBb3yEMbIMH B (PM3UKE: TPOBOUTH MPSMBbIE
Y KOCBEHHBIE M3MEpeHUs (PU3NUECKUX BEJIIMYMH, BHIOUpAs
ONTUMAJIBHBINA CIIOCOO U3MEPEHUS U UCTIONb3Ys N3BECTHBIC
METOJIbl OLIEHKHA MOTPEIIHOCTEe W3MEPEHUU, MPOBOJUTH
WCCIIEIOBAaHNE  3aBUCUMOCTEH  (U3NYECKUX  BEIUYUH
C HCIIOJIb30BAaHUEM TPSAMBIX HW3MEPEHHUH, OOBSICHATH
TOJIy4E€HHBIE PE3YNbTAThI, UCMONB3YS (PU3HUECKUE TEOPUH,
3aKOHBEl W TIOHATUS, W JeJIaTh BBIBOJABI;, COOJIONATH
npaBuiia 0e30I1acHOro Tpyna
NPy TPOBEJICHUHM WCCIEAOBAaHUN B paMKax Y4eOHOTo

JKCIIEPUMEHTA u yueOHO-UCCIIeIOBATENIbCKON
JeSITeTbHOCTH c WCTIOJIh30BaHUEM U POBBIX
HU3MEPUTEIIBHBIX YCTPOMCTB 5 71a00paTOpPHOTO
obopynoBanus;  CHOPMUPOBAHHOCTH  TPEICTABICHUM
0 MCTOJAAX TMOJYYCHHA HAYYHLBIX ACTPOHOMHUYCCKHUX




3HAHUI;

[MP6 7. CdopmupoBaHHOCTH yMEHHS  peliaTh
pacueTHble 3aJayd  C SBHO 3aJaHHOW  (pusMueckon
MOJIEITBIO, UCTIOJB3YS buzndeckue 3aKOHBI

U TPUHLUIOBL, HAa OCHOBE aHAJIW3a YCIOBUS 33Jauu
BBIOMPATh (U3UYECKYIO MOJIEb, BBIACIATH (DU3MUECKHE
BEJIMYMHBI U (POPMYIIBI, HEOOXOAUMBIC ISl €€ peIIeHUs,
OPOBOJAMTH  pacyeTbl W OLEHUBaTh  PEabHOCTb
MOJYYCHHOTO 3HAueHHs] (U3UYECKOW BETUYMHBI, PEIIaTh
KayeCTBEHHbBIC 3a/a4d, BbICTpauBas JIOTUYECKH
HEIIPOTHUBOPEUYUBYIO LIENIOYKY PACCYKICHUM C ONOPOH Ha
U3YYCHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH U (pu3MUecKue
SIBIICHHSI

OK 02. Ucnonb3oBath
COBPEMEHHBIE
CpelcTBa MOUCKa,
aHanu3a u
WHTEpIpeTau
nH(popMaluu U
nH(pOpMalOHHBIE
TEXHOJIOTHH JIJIS
BBINIOJIHEHUS 33124
npo¢eCcCuOHATBHON
NEeSATETbHOCTH

JIn4HOCTHBIE PE3ysbTaThl JOJLKHBI OTpaXkaTb B 4acTU
LIEHHOCTH HAayYHOTO MMO3HAHUS:

- c(OPMHPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHUSA
HayKl U OOIIECTBEHHOM MpPAaKTUKH, OCHOBAHHOIO Ha
JMaJiore KyJbTYp, CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO
MeECTa B IOJIMKYJIBTYPHOM MHUPE;

- COBEpUICHCTBOBAHUE S3BIKOBOM M YHMTATEIBCKOU
KYJIbTYpPBI KaK CpEJCTBA B3aUMOJEHCTBUS MEXIY JIOAbMU
Y TIO3HAHMSI MUPA;

MertanpeamMeTHble pe3ynbTaThl JOJDKHBI OTPAa’KaTh:
OBnanenue YHUBEPCAIbHBIMH y4eOHBIMH
MI03HABATEJIbHBIMU JIEHCTBUSAMU:

B) paboTa ¢ uHpopmaImei:

- BJAJeTh HaBBIKAMHU IIOJIyuYeHHs HWHPOpMaLUU U3
HMCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITENIbHO
OCYILECTBIATh IOUCK, aHalIW3, CUCTEMATU3alMI0 U
MHTEpIpEeTalnio HH(OPMALUK PA3JINYHBIX BUIOB U HOpM
IIPE/ICTaBICHMS;

- CO3[1aBaTh TEKCThI B Pa3IMYHbIX (OpMATaX C y4ETOM
Ha3HA4YeHUs MHPOpPMAMU M IEJeBOH  ayJUTOpPHH,

I[IP6 5. YMmeHue y4yuTHIBaTH TPAHUIBI HMPUMEHEHUS
M3y4YEHHBIX (PU3MUECKUX MOJIEJIeH: MaTepHalibHas TOYKa,
MHEpLHAIbHAsA CUCTEMA OTCYETA, UACATBbHBIN I'a3; MOACIHU
CTPOEHUS Ta30B, JKUIAKOCTEW W TBEPIABIX TEJ, TOUYECUHBIN
AJIEKTPUYECKUM 3apsfl, IepHAsl MOJENb aTOMa, HYKIIOHHAs
MOJIETb aTOMHOTIO anpa
pu perieHnu GU3NYECKuX 3a/1a4;

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOM MO3UIIUU 10
OTHONICHUIO K pU3NYECKON MHPOpMAIUH, MTOTy4aeMoi U3
pPa3HBIX HMCTOYHUKOB, YMEHHH HCIOIB30BaTh IU(POBHIE
TEXHOJOTHH TS MOUCKA, CTPYKTYPUPOBAHUS,
WHTEPIPETAIMd W TIPEACTABICHUS Y4eOHOW M HAydHO-
MONYJISIPHOM nH(popMaInu; pa3BUTHE yMEHUM
KpPUTHUYECKOTO aHaJIn3a MojydyaeMoi nHdopmaIuu




BbIOMpas ONTUMANbHYIO (QOpPMY TPEACTABICHUS U

BU3YyallU3aluH;
- HUCHOJNB30BaTh CpeICTBAa HWHGPOPMALMOHHBIX |
KOMMYHHUKAI[MOHHBIX TEXHOJIOTUI B peleHnu

KOTHUTHBHBIX, KOMMYHHMKATUBHBIX M OpPraHU3alMOHHBIX
3a7a4 ¢ COOIOIeHHEM TPEOOBaHUI APrOHOMHKH, TEXHUKH
0€30MaCHOCTH, TUTHEHBI, PeCypcocOepeKeHH s, TPABOBBIX
M OITUYECKUX  HOPM, HOPM  HH(POPMAIMOHHOU
0e30I1acHOCTH;

- BIAJICTh HABBIKAMH pACIO3HABAHUS M 3alIUTHI
nHpopManny, HHOOPMAIMOHHON 0€30MaCHOCTH JIMYHOCTH

OK 03. IlnanupoBath
U pealn30BbIBATH
COOCTBEHHOE
po¢eCCuOHAIBHOE U
JTUYHOCTHOE Pa3BUTHE,
MPEIPUHIMATEITLCKY
10 JIESITENILHOCTH B
npo¢ecCuOHAIBHON
cdepe, UCTIOTB30BATh
3HaHMA 10 NPABOBOM U
¢buHaHCOBOM
I'PaMOTHOCTH B
pa3IMYHBIX
KU3HEHHBIX
CUTYaIUIX

JIN4HOCTHBIE PE3YNbTAThI JOJDKHBI OTPAKaTh B YACTH
JyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUSA:

- CIIOCOOHOCTb OIICHHMBATh CHUTYallUI0 U IMPUHUMATH
OCO3HAHHbIE pEIICHUsA, OPHEHTUPYSACh HA MOpPaIbHO-

HPABCTBEHHbIE HOPMBI
U IICHHOCTH,
-OCO3HAaHME  JIMYHOIO  BKJAJ B  IIOCTPOCHUE

YCTOMYHUBOTO OYAYIIEro;

MeranpeameTHble pe3yibTaThl JOJIKHBI OTPaXkaTb:
Osnanenue YHUBEPCATbHBIMHU PeryIsTUBHBIMU
JEUCTBUSAMMU:

a) CaMOOPTaHU3AIHUS:

- CaMOCTOSTENIbHO OCYIIECTBIIATh IO3HABATEIbHYIO
NEeSATEeTbHOCTh,  BBISIBISATH  MPOOJEMBI, CTaBUTh H
(dbopMynupoBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTeIbHON
NESATETLHOCTH M )KU3HEHHBIX CUTYyAIHUsX;

- CaMOCTOATENIbHO COCTaBISATh IUIAH  PELICHUS
MPOoOJIEMBI C Y4€TOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEU

Y MPEINOYTEHUM;

- 1aBaTh OLIEHKY HOBBIM CUTYAaIIUsIM;

CrocoOCTBOBAaTh  (POPMUPOBAHUIO H  TMPOSIBICHUIO
IIMPOKON OSPYAWIIMK B pa3HBIX o00JacTIX 3HAHUM,

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOM MO3ULIUU TIO
OTHOIICHHIO K (PU3UYECKON MH(POPMAIIUH, TIOTYyIaeMOn U3
pa3HBIX HMCTOYHHUKOB, YMEHUW HCIONb30BaTh HUGPOBHIE

TEXHOJIOTHH JUTS ITOUCKA, CTPYKTYPUPOBAHMS,
UHTEpHpeTallid M MpeJCTaBICHUs y4eOHOH M HaydHO-
MONYJIIPHOM nH(popManuu; pasBuUTHE yMEHUHI

KPUTHYECKOI0 aHajIM3a MojryyaeMoil nHpopMaru




MOCTOSIHHO ~ TOBBIIATh ~ CBOM  0Opa3zoBaTenbHBIA U
KYJIbTYPHBIN YPOBCHB;

0) CAMOKOHTPOJIb:

UCIOJb30BaTh HpUEMbl pediaeKcuu JUisl  OLEHKH
CHUTYyalllH, BHIOOPA BEPHOTO PEILICHHUS;

- YMETb OLEHUBaTh pPHUCKH U  CBOCBPEMEHHO

IIPUHUMATD PELICHUS
110 X CHHYKEHUIO

OK 04. D¢ddexTuBHO
B3aUMOJICHCTBOBATH U
paboTaTh B
KOJUIEKTUBE U
KOMaH1e

JIM4HOCTHBIE PE3yNbTAThl JOJKHBI OTpa)kaTh B YaCTH
LIEHHOCTU HAyYHOTI'O [TO3HAHUSL:

-OBJIa/ICBAHME HABBIKAMU YI€OHO-HUCCIICIOBATEIIbCKOM,
MPOEKTHOMN
M COLIMAJIbHOM NCATCIBHOCTH;

MeranpeameTHble pe3yibTaThl JOJIKHBI OTPaXKaTh:

OBnazieHue  yHMBEPCAIBHBIMU  KOMMYHHUKATHBHBIMU
JICCTBUSIMMU:

0) COBMECTHasl IeITEIbHOCTh:

- TNOHMMaTb M  MCIOJIb30BaTh  IPEUMYILIECTBA

KOMAaH/THOU

Y MHJIUBUAYaIIbHON paOOTHI;

- BBIOMpaTh TEMAaTHKy H METOJbl COBMECTHBIX
JEeUCTBUI C y4yeTOM OOIIMX HMHTEPECOB M BO3MOXKHOCTEH
Ka)X/IOTO YIeHA KOJUIEKTHBA,;

- TpUHUMATh IIeNu
OpPTaHU30BBIBATH
U KOOPJMHMPOBATH JIEHCTBHA TIO €€ JOCTHXKEHHIO:
COCTABIISATH TUTAH JIEHCTBUMN, PACIIPEENATh POIH C YIETOM
MHEHHMH Y4aCTHHKOB, 00CYKIaTh pe3yJbTaThl COBMECTHOM
paboTHI;

-OIICHMBATh KAyeCTBO CBOEr0 BKJIaJa M KaxJI0To
yyacTHMKa KOMaHIpl B  OOWMH  pe3yiabTar IO
pa3pabOTaHHBIM KPUTEPHUSIM;

-fpenjaraTb HOBBIE IIPOEKTHI,
MO3UIIMM  HOBM3HBI, OPUTHHAJIBHOCTH,

COBMECTHOM ACATCIIBHOCTH,

OLIEHUBAaTh HJEU C
MIPAaKTUYECKOU

I1P6 10. OBnageHue yMeHUSIMH Pa0OTaTh B TPYyIIE
C  BBIIOJHEHHUEM PpA3IMYHBIX COLMAIBHBIX  POJICH,
IUTaHUPOBATh paboty TPYIIIIBL, panroHaIbEHO
pacnpenenite  JeSATeIbHOCTh B HEeCTaHJapTHBIX
CUTyallusiX, aJeKBAaTHO OLIEHUBATh BKJIAJ KaXKIOrO U3
Y4acCTHHKOB TpYyNIbl B pPELICHHE paccMaTpUBacMOn
poOIeMbI




3Ha4MMOCTH; KOOPIMHHUPOBAThH
U BBIIOJHATH paboOTy B  YCIOBUSAX  PEaJbHOIO,
BUPTYaJILHOTO
1 KOMOMHMPOBAHHOTO B3aUMOJIEHCTBHUS;

-OCYLIECTBIIATh IIO3UTUBHOE CTpaTernyecKoe
MOBEJCHUE

B pa3IMYHbIX CHUTYyallUAX, MPOSBIATbH TBOPUECTBO H
BOOOpakeHue, ObITh MHULMATUBHBIM.
OBnazneHue  yHHMBEpPCaJIbHBIMU
EUCTBUSIMU:
I') IPUHATHE Ce0sl U IPYTUX JIFOACH:
- IPUHUMAaThb MOTUBBI U APTYMEHTHI APYIHX JIIOJEH
1P aHAJIN3€ PE3YIbTATOB JAESITEIbHOCTH

peryJIsTUBHBIMU

OK 05. OcymiecTBasiTh
YCTHYIO U
MACbMEHHYIO
KOMMYHHUKAITMIO HA
rocyaapCTBEHHOM
s361Ke Poccuiickoi
denepanuu ¢ yueToMm
0COOCHHOCTEH
COILIMAJILHOT'O B
KYJIbTYPHOTO
KOHTEKCTa

JIMYHOCTHBIE PE3yNIbTAThl JOJDKHBI OTPAKaTh B YaCTH
9CTETHYECKOI0 BOCITUTAHMS:

- OCTETHYECKOE OTHOUICHHE K MHUpY, BKIOYas
ACTETHKY OBITAa, HAYYHOTO W TEXHUYCCKOTO TBOPYECTBA,
CropTa, Tpyaa
¥ OOIIECTBEHHBIX OTHOIICHUIA;

B 00J1aCTH MaTPHOTUYECKOTO BOCITUTAHHUSI IPOSIBIISATH:

-IICHHOCTHOE  OTHOIIEHWE K  TOCYJapCTBCHHBIM
CUMBOJIaM, HCTOPUYECKOMY U TIPUPOTHOMY HACJEIHUIO,
MaMSATHUKAM, TPAIUIMSIM HAapoJ0B Poccuu, JOCTHRKCHHUSIM
Poccun B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTHUAX H
TpyZE;

MeTtanpeaMeTHble Pe3yNbTaThl JOJKHBI OTPAKATh:

OBnagenue YHUBEPCATHHBIMHU KOMMYHUKATHBHBIMU
NEUCTBUSIMU:
a) obmieHue:

- OCYUIECTBJIATh KOMMYHHUKAllMM BO BceX cdepax
KU3HH;

- Pa3BEpPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHHUS
C MCIOJIb30BAHUEM SA3BIKOBBIX CPEJICTB

ITP6 1. ChopmMupoBaHHOCTHh TPEACTABICHUA O POJIH
U MecTe (U3MKU U aCTPOHOMHH B COBPEMEHHOW Hay4HOM
KapTHHE MHpa, O cucTeMooOpasyroue ponu ¢GU3MKU B
pa3BUTUHU €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJIIOTMM, O BKJIAJNE POCCHUICKUX
U 3apyOeXHBIX YUYEHBIX-(DM3MKOB B pa3BUTHE HAYKH;
NOHMMaHWe  (U3MUYECKOW  CYIIHOCTH  HaOJIr0JaeMBbIX
SBJIEHUN  MHKpPOMHpa, MakKpoMHpa U  Meramupa;
NOHMMAaHHE PpOJIM  aCTPOHOMHUU B  IPAKTUYECKOU
JEATEIbHOCTH  4YEJIOBEKAa W JAJbHEWIIEM  HaydHO-
TEXHUUECKOM pa3BUTHH, ponn bu3uKu
B (dopMupoBaHMM Kpyrozopa H  (PYHKIHOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUJISl PELICHMS PAKTUYECKUX 3a/1a4




OK 07.
CopeilicTBOBaThH
COXPAaHEHUIO
OKpY>KaroIlen cpespl,
pecypcocOepexeHmIo,
MPUMEHSTh 3HaHUSI 00
W3MCHCHHU KIIMMaTa,
TIPUHIIMIIBI
OepeKIMBOTO
MIPOU3BOJICTBA,

3P PEKTHBHO
JIENCTBOBATH B
YpE3BBIYANHBIX
CUTYaIUsIX

JInuHOCTHBIE PE3yJbTaThl JOJDKHBI OTpaXkaTb B 4acTU
9KOJIOTMYECKOTO BOCIIMTAHUSA:

- copMHUPOBAaHHOCTh HKOJOTHYECKOH KYJIBTYPHI,
IIOHMMAaHHe BIIMSIHUS COLIMAJIbHO-3KOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE NPUPOJHOW U COLMAIBHON
Cpensl, OCO3HaHUE r7100aJ1bHOTO Xapakrepa
9KOJIOTMUYECKUX MPOOIIEM;

- IUJIAaHMPOBAaHUE M OCYILECTBICHUE JEHUCTBUH B
OKpY)KalllleW CcpeAe Ha OCHOBE 3HAHMS  LIEJed
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HEINPUATHE ICHUCTBUN, NPUHOCSIIUX BPEX
OKpY’Karolllel cpeie

I[MP6 8. CdopMuUpoBaHHOCTh YMEHHUS TMPUMEHSTH

IOJy4YEeHHble  3HAaHUSA Ul OOBSICHEHUS  YCIIOBHIA
NpoTeKaHus  (U3UYECKUX  SBICHUH B NPHPOJE
u JUTs HNPUHATUSA [IPaKTUYECKUX peLieHui

B MOBCEIHEBHOM JKM3HH I 0OecredeHusi 0€30macHOCTH
npu  oOpameHud ¢  OBITOBBIMH  TIIpuOOpamMu |
TEXHHYECKUMHU YCTPOHCTBAMH, COXPAHEHHS 3JI0POBbS U
COOJIFOJICHHUSI HOPM  9KOJIOTUYECKOTO  TOBEICHHUS B
OKpyXarIled cpeiae; TMOHMMaHUE  HEOOXOIUMOCTH
NPUMEHEHUS  JIOCTH)KCHUH  (GU3UKH M TEXHOJIOTUH
JUTSL PAIlIOHAIBHOTO MTPUPOIOTIONB30BAHUS

ITK* 3.1 TInaHupoBaTh ¥ OPraHU30BHIBATE PAOOTY IO TPAHCIIOPTHO-TOTUCTUUECKOMY 0OCTYKMBAHUIO B chepe IPy30BBIX MEPEBO3OK

4ykaswiBatorcs IIK, smeMeHTHl KOTOPBIX (OpMHUpPYET MPHUKIAIHON MOAYIh (TPodeCCHOHATPHOOPUEHTUPOBAHHOE cojepxkanue) B cooTBeTcTBUH ¢ DPI'OC peammsyemoit
npodeccun/cnenmansaocTr CITO.
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2. CTPYKTYPA U COJAEPKAHUE YYEBHOT O ITPEJIMETA

2.1. O0beM yueOHOro npeaMera U BUAbI y4eOHO#l padoThl

Bun yueOHo# padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHON NPOrpaMMbl Y4eOHOI0 NpeaMeTa 144
OCHOBHOE COlep:KaHue’ 95
B T.4..
TEOPETHYECKOE 00yUeHHe 53
IIPAKTHYECKUE 3aHATHS 16
n1ab0opaTOPHBIEC 3aHATHUS 26
6 m.u. Ilpogheccuonanvro opuenmuposannoe cooepicarue (cooepircanue 32
npUKIAOH020 MoOYIA)°
CamocrosiTesibHas padoTa o0y4yawuierocs (Bcero) 19
WunuBuayanbHBIN IPOCKT (Oa/nem)
IpomekyTOUHAsA aTTecTANMSA (IK3aMeH)’ 30

SOCHOBHOE CO/IEPKAHUE BKIIOYAET CONEPKATENBHBIE JIMHUM 1O y4eOHOMY npeamery «Dusuka» (6a30BbIi yPOBEHD)
DenepanbHON 00pa3oBaTEIbHON MPOTPaAMMEBI CPEIHEr0 00mero o0pa3oBaHus, YTBEpKIASHHOH Mpuka3oM MuHHCTEpCTBA
npocsemenus Poccuiickoit @eneparun ot 18 masg 2023 r. N 371 (B pemakumu Ilpmkaza Munmnpocsemenus Poccrun
ot 9 okTs10ps 2024 . N 704).
TIpoeccHOHATBEHO  OPMEHTHPOBAHHOE —COJIEPXKAHHE MOXET OBITh PAaclpelelieH0 M0  pasjenam  (Temam)
WM CKOHLIEHTPUPOBAHO B pazzaene [IpuxiaaHoil Moxyb.
'®opMa TPOMEXYTOUHON aTTECTAllMM W KOJIMYECTBO YACOB, OTBOJMMBIX Ha €€ MPOBEJIEHHUE, PETIAMEHTUPYIOTCS
yue6HbIM tutanom OIT CITO
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2.2. TemaTnuyeckuii miaH u coaepxanue yueonoro npeamera OYIIL.11 ®dusuka

HaumenoBaHue pa3jiesioB u Coaep:xanue yueOHOro MaTepuaJia (OCHOBHOE U IPO(PecCHOHAIBLHO O0bem dopmMupyembie
TeM OpPHEHTHPOBaHHOe)3, 1a60opaTOpHbIe H NPAKTHYECKHE 3aHATHS, IPUKJIAXHOA | YacoB obume u
MOZy.1b (PU HAJIH1HH) npogeccHoHaIbLHbIE
KOMIIeTEeHI[UH
1 2
3 4

Paszpnen 1. du3uka u MeTOAbI HAYYHOI0 NO3HAHUS

Tema 1.1 Coaep:xanue yueOHOro MaTepHaJia: 3

Beenenue ®usuka - Hayka o npupone. HayuHnele MeTOABI MMO3HAHMS OKPYXkKAIOLIEro MHpA.

Ponb 3kcneprMeHTa U TEOPUU B MPOLIECCE MO3HAHUS MPUPOJBI. DKCIIEPUMEHT B
¢usuke. MopenupoBanue (UIMYECKUX SBJICHUM U TporeccoB. Hayunbie

runote3sl. Puznyeckre 3aKOHbI U TEOpUH. ['paHUIIBl IPUMEHUMOCTH (PU3UUYECKUX ! OK 03
3akoHOB. [IpuHiun coorBerctBus. Ponb m Mecto ¢u3uku B (HOpMHUPOBAHUU OK 05
COBPEMEHHOM HayYHON KapTUHBI MUPA, B TPAKTUYECKOH JI€ATEIbHOCTH JIFOJIeH
CamocTrosTenbHas paboTa 00y4arOIIMXCS: IMOJYYUTh MPOU3BOJIHBIE EIUHUIIBI B 1
cucreme CH.
Pa3nea 2. Mexanuka 21
Tema 2.1 Copepxanue y4eOHOro MaTepuaJa: OK 01
Kunemarnka Mexannueckoe nBukeHHE. OTHOCHUTENBHOCTh MEXaHMUYECKOTO  JBHXKEHUS. OK 02
Cucrema orcuera. Tpaekropus. Ilepememienue, ckopocTb (CpemHssi CKOpPOCTb, OK 04
MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTepHaIbHON TOYKH, WX MPOEKIUH Ha OCH 4 OK 05
cucteMbl KoopauHar. CroXeHUEe TMEepeMEIEHU M CIOKEHUE CKOPOCTEM. OK 07
PaBHOMEpHOE U pPaBHOYCKOPEHHOE MPSAMOJMHEWHOE JBUXKEeHHE. [ 'paduku K

3aBHCUMOCTH  KOOpDAMHAT, CKOpPOCTH, YCKOPEHHS, IyTH M MepeMeIeHus
MaTepuaibHOW TOYKH OT BpeMeHU. CBOOOHOE MajieHHe. Y CKOpeHHe CBOOOIHOIrO

8 O6pazoBaTeIbHAs OPTAHM3AIMSA BIIPABE CAMOCTOATENBHO ONPENENATh MOCIIEA0BATENBHOCTD U3YIEHUS PA3IeNOB M TEM, BXOIAIINX B HAX, a TAK)KE MEPEPACTIPENEIATH KOJTUIECTBO
4acoB JJIsl OCBOCHHsI OOYyYalOMIMMKCS Y4eOHOro Marepuaia, ¢ y4eTOM JIOTHMKH (OPMHUPOBAHUS MNPEAMETHBIX PE3yNbTATOB, OOIIMX M NPO(ECCHOHAIBHBIX KOMIIETEHIHUH,
MEXIPEIMETHBIX CBSI3€H C IPYTUMH TUCITUTUIMHAMHA 0011e00pa30BaTeIbHOI0 U 00MenpodeccHoHATLHOTO ITUKI0B yaeoHoro mnana OIT CIIO.

 TIK ®I'OC CIIO npodeccuy Win CIENUaTbHOCTH JOJLKHEI ObITh OTPasKEHBI B COAEPKAHMN yIeOHOTO MaTepHana.




najgenusi. KpuBonuueliHoe nBuxeHue. JIBUKEHHE MaTEepUATbHONM TOYKUA IO
OKPYKHOCTH € MOCTOSIHHOM 10 MOJIYJIFO CKOPOCTBIO. YTJIOBAsI CKOPOCTh, JIMHENHAS
ckopocth. Ilepumon m wactora oOparmieHus. LleHTpocTpeMHUTEIbHOE YCKOpPEHHE.
TexHUYeCKHue yCTPOICTBA M MPAKTUUYECKOE MPUMEHEHHUE: CIUOMETP, TBUKEHUE
CHapsIOB, IICITHBIC U PEMEHHBIC MTepeavun*

[IpakTueckue 3aHATHS

[IpakTuyeckue pabOTHI:

M3mepeHre MrHOBEHHOM ckopocTH. VccienoBaHue COOTHOIICHHST MEXK/TY MyTSIMHU,
NPOWICHHBIMH TEJIOM 3a IOCJICI0BATEIbHBIC PAaBHBIC MPOMEXKYTKH BPEMEHHU IMPU
PaBHOYCKOPEHHOM JIBU)KCHHHU C HAYalbHON CKOPOCTBIO, paBHOW HyIto. M3yueHne
JIBIDKCHUS IIAPUKA B BS3KOW JKUAKOCTH. M3yueHue NBMXKEHHsI Tella, OPOLICHHOTO
TOPU30HTAILHO

CamocrosiTenbHas paboTa 00yJaronuxcs: MOBTOPEHUE, 3a/1a4H, 3a0OJTHUTh
CPaBHHUTENHHYIO TaOIHIly MPSIMOIUHEUHBIX JBUKECHUN.

Tema 2.2
JAunamuka

Copepxanue y4eOHOro MaTepuaJa:

ITpunnun otHocutensHoCcTH ['anmmites. Ilepseiii 3akoH Herotona. MHepuunanbHbie
cuctembl orcuera. Macca tena. Cuna. IlpuHnun cymepnosunuu cui. Bropoi
3akoH HpIOTOHa U1 MaTepuaJbHOW TOYKM B HMHEPLUUAIBHOM CHUCTEME OTCUYETa
(MCO). Tperuit 3akoH HploToHa A1 MaTepHajIbHBIX TOYEK. 3aKOH BCEMHPHOTO
tarorenus. Cuna Tsokectu. IlepBas kocMuueckass ckopocTh. Cuila ynpyrocti.
3akon ['yka. Bec Ttema. Tpenue. Bumasl TpeHUs (TMOKOS, CKOJBKEHUS, KaUCHHS).
Cuna tpenus. Cyxoe TpeHue. Cwiia TpeHHS! CKOJBKEHHS M CUJIa TPEHUS TMOKOS.
Koadduuuent tpenus. Cusia cOnpoTHBICHHS MPU JBIXKEHUHM Tela B KHUJIKOCTU
win raze. llocrynarenbHoe M BpallaTelbHOE IBUKEHHE aOCOIIOTHO TBEPAOIO
Tena. MOMEHT CWiIbl OTHOCUTEIBHO OCH BpalleHus. Ilnedo cuibl. YcmoBus
paBHOBecus TBepaoro tena B MCO. TexHuyeckne ycTpoWCTBa M NPAKTHYECKOE
IPUMEHEHHNE: NOIUIUITHUKH, JBUKEHNE HCKYCCTBEHHBIX CITyTHUKOB™

[IpakTueckue 3aHATHS

[TpakTuueckue pabOTHI:
Wzydenne nBukeHuss Opycka 1O HAKIOHHOW IUIOCKOCTH MO JCHCTBUEM
HECKOJIBKUX cuil. McciienoBaHue 3aBUCHMOCTH CHJI YIPYTOCTH, BOSHHMKAKOIIMX B
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nehOopMUPOBAHHON MPYKUHE U PE3MHOBOM 00pa3iie OT BEIMYMHBI UX JehopMaIun

JlabopaTopHble 3aHATHS

Jlaboparopuas pabora 1. HccnemoBanue ycioBuil paBHOBECHsI TBEpJOro Teja,
MMEIOLIET0 OCh BpallleHUs

CamocrosTenbHas pa60Ta O6y‘~IaIOH_II/IXC$IZ y‘le6HI/IK, 3aJa4u.

Tema 2.3
3aKoHBI COXpaHeHHs B
MeXaHHKe

Copepxxanue yueOHOro MaTepuaJa:

Mexanunueckass pabora U MouHocTb. Kunermueckas sHeprus. [loTeHuumanbHas
SHEprus. 3aKOH COXPaHEHHs] MEXaHHMYECKOW sHepruu. PaboTa CHIIBI TSDKECTH H
cuibl ynpyroctd. IIpumeHeHue 3akoHOB coxpaHeHus. lcrnonp3oBaHuEe 3aKOHOB
MEXaHUKH U1 OOBSICHEHMs] JBW)KEHHS HEOECHBIX Tel W JUIsl pa3BUTUSA
KOCMHUYECKHMX HCCIIEJOBaHUM, IPaHULbl IPUMEHUMOCTH KJIACCUYECKON MEXAHUKH.
HNmnynbc MaTepuanbHON TOUYKHU (Tea), CUCTEMbl MaTepUalbHbIX ToueK. VMmyinbe
CHWJIBI UM H3MEHEHHME MMIIyJbca Tena. 3akoH coxpaHeHus mMnyiasca B MCO.
PeaktuBHOe nBmxenue. Pabora cuibl. MomiHocTh cuiibl. Kunernueckas sHeprus
MarepuagbHOH Touku. Teopema 00 M3MEHEHMH KUHETHYECKOM SHEPruu.
[TorenunanbHast sHeprus. [loTeHumanpHas sHEprust ynpyro aehopMHUpPOBaHHON
npyxuHbl. [loTeHuumanpHas »dHeprus Tena BONM3M TOBEPXHOCTH  3€MIIH.
[ToTeHunanbHbBle M HEMOTEHLIMANIbHBIE CHIIbL. CBSI3b pabOTHl HEMOTEHIMAJIbHBIX
CWJI C U3MEHEHHMEM MEXAaHWYECKOW DHEPIruu CUCTEMBI Tell. 3aKOH COXPAHEHUs
MEXaHWYECKON YHEPIUU. YIPYrHe U HEYIPYTrue CTOJIKHOBEHUS *

HpaKTI/ILIeCKI/Ie 3aHATUA

[TpakTudeckue paboThI:

N3ydenune cBs3M CKOpOCTEM Tel NpU Heynpyrom ypaape. McciaenoBanuwe cBsizu
paboThI CHITBI C U3MEHEHHEM MEXaHUYECKOW YHEPTHH Tea.

TexHu4yeckne yCTPOWCTBA M TPAKTUYECKOE TPUMEHEHHE: BOJOMET, KOTep,
MPY>KUHHBINA TUCTOJIET, ABUKEHUE UCKYCCTBEHHBIX CIIYyTHUKOB U PAKET.
Hcmonbp3oBanne 3aKOHOB MEXAHUKH [UISI OODBSICHEHUS ABW)KEHUS HEOECHBIX TEI U
I Pa3BUTHUS  KOCMUYECKHUX  HCCIEAOBAHWM, TpaHULbl MNPUMEHHUMOCTH
KJIaCCUUEeCKON MeXaHUKH. IMuTaIms HeBeCOMOCTH

JlabopaTopHbie 3aHATHS

11




Jlaboparopuas pabora 2. HccnemoBaHue cBsi3U pabOThl CUJIBI C HW3MEHEHHEM
MEXAHUYECKOM HEPIuu TeJla Ha IPUMEPE PACTSIKEHUSI PE3UHOBOI'O JKI'yTa

CamocTtosTenbHas pabota o0yJarommxcs: y4eOHUK, 3a/1a4u

Paznen 3. MoJsiekyasipHasi pu3uKa 1 TEPMOAMHAMHUKA

17

Tema 3.1
OCHOBBI MOJICKYJISIPHO-
KMHETHYeCKOH Teopuu

Copaepxxanue yueOHOIro MaTepuaJa:

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KHHETUYECKOH TEOPUM M HX OIBITHOE
obocHoBanue. bpoyHoBckoe mBmwxkenue. uddysus. Xapakrep IBUKCHHUS H
B3aMMOJICHCTBUS YacTULl BellecTBa. MoJieln CTpPOEHHsl Ta30B, XHUJIKOCTEH W
TBEPAbIX TeJ U 00BSCHEHHE CBOWCTB BEILIECTBA HA OCHOBE 3TUX Mozeneil. Macca u
pasmepsl Monekyn. KonumuectBo BemiectBa. [locrosiHHas ABorazapo. TemoBoe
paBHOBecue. Temneparypa u ee usmepenue. lllkana temmneparyp Llenscus.
Mogens uneanpHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KMHETUYECKOMH
TEOpUU UAEaTbHOro rasza. AOcCONIOTHas TeMIepaTypa Kak Mepa CpeaHen
KMHETUYECKOW SHEPruu TEIUIOBOrO JBMKEHHUS dacTull rasa. [llkama temmneparyp
KenbBuna. T'a3zoBeie 3akoHbl. YpaBHeHue MenneneeBa-Kianeiipona. 3akoH
Janprona. HM3ompoueccel B HIEaIbHOM TIa3€ C IOCTOSHHBIM KOJIMYECTBOM
BellecTBa. ['paduueckoe mpencTaBICHHE M30IPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa. TexHuueckue ycTpoHCTBA M MPAKTUYECKOE NPUMEHEHHUE: TEPMOMETP,
OGapomerp*

HpaKTI/I‘{eCKHe 3aHATUA

[Tpaktndyeckue pabotel: M3MepeHue Maccsl BO3AyXa KJIAaCCHOM KOMHATe.
HccnenoBanue 3aBUCMMOCTH MEXY TApAMETPAMU COCTOSTHUS Pa3pEXEHHOI0 ra3a

CamocrosiTenpHas paboTa 00yJaronuxcs: yaeOHUK, 3a0a9H.

JlabopaTopHble 3aHATHS

JlaGopatopHas pabota 3. 3yueHue ogHOT0 U3 U30IPOIIECCOB

Tema 3.2
OCHOBBI TEPMOIMHAMHKH

Conep:xxanue yueOHOIro MaTepHaJia:

Buytpennsst osneprus. Pabora wu Termsomnepenada. Komu4ecTBO —TEIMIIOTEHI
VYpaBHeHne TemioBoro Oamanca. [lepBoe Hayano TepMOJAMHAMHUKU. ATUAOATHBIN
npouecc. Bropoe Hauano TepmonuHamuku. TersoBeie aBuratenu. KITJ]
TerioBoro apuratens. OxpanHa mnpupoasl. TepMoauHamMuueckas CHCTEMaA.
BHyTpeHHSsT SHEprusi TePMOJAMHAMUYECKON CHCTEMBI U CHOCOOBI €€ M3MCHEHHSI.
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KonngectBo TemnoTsl u pabota. BHyTpeHHss 3HEprust 0JHOATOMHOT'O UJI€aJIbHOIO
raza. Buael Temonepenadd: TEIUIONPOBOJHOCTb, KOHBEKLHS, H3JIy4CHHE.
VYaenpHas TEIUIOEMKOCTh BewlecTBa. KoaM4ecTBO TEIIOTHI IPH TEIIONEpenaye.
[Tonsstue 006 agmabatHoMm mporecce. [lepBplii  3aKOH  TEPMOAWHAMHKH.
[IpumeHeHne mepBOro 3akoOHa TEPMOJUMHAMUKM K H3ompoueccaM. ['paduueckas
uHTepIpeTanus paboTsl raza. Bropoil 3akoH TepmoauHamuiku. HeoOpaTtumoctsb
npoueccoB B mnpupoge. TermnoBble MamuHbl. [IpyHIMNOBL AEHCTBHSA TEIUIOBBIX
mamuH. [IpeoOpa3oBaHusi »HEpruM B TEIUIOBBIX MammHax. Koaddunment
IOJIE3HOr0 JAeWcTBUS TeruoBoi MamuHbl. [lukin KapHo u ero kxosdduuument
MI0JIE3HOTO JICUCTBUS. DKOJIOTHIECKUE TPOOIEMbI TEIUIOHEPTETHKHU. TeXHn4IecKne
YCTPOMCTBA M IPAKTUYECKOE IMPUMEHEHME: ABUIaTellb BHYTPEHHETO CrOpaHMs,
OBITOBOM XOJIOIUILHUK, KOHIUIIMOHED *

JlaGopaTropHble 3aHATHSA

JIaboparopHas pabota 4. I3smepeHue yaenbHON TeII0eMKOCTH

CamocrosiTenpHas paboTa o0yJaronuxcsi yueOHUK, 3a/1a9u

Tema 3.3
ArperatHbie COCTOSIHUA
BelecTBa U ga3oBble
nepexoabl

Copepxxanue yuyeOHOro marepuaJia:

[TapooOpa3oBanne u koHaeHcamnus. HMcmapenwe W kureHue. AOCONIOTHasS U
OTHOCHUTEJIbHAS BJIAKHOCTh BO3ayxa. HacelmeHHblil map. YaenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TeMIepaTyphl KUTIEHUS OT naBieHHUs. TBepmoe
teno. Kpucrannuyeckue u amop@ubie Tena. AHU3O0TPONUS CBOICTB KPUCTAJIJIOB.
Kunkue kpucramnsl. CoBpeMeHHble MaTepHuainbl. [lnaBneHrne U KpucTamin3anus.
VnenpHas Teriora masieHus. CyonuManusi. Y paBHEHHE TEIUIOBOTO Oaanca*

HpaKTI/ILIeCKI/Ie 3aHATUA

[TpakTrueckast pabora: TexHUUYECKHE YCTPOICTBA M MPAKTUYECKOE MPUMEHEHUE:
TUTPOMETP U IICUXPOMETP, KaJIOPUMETP, TEXHOJIOTHM IOJIyYEHHS] COBPEMEHHBIX
MaTepHaJoB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH

CamocrosrenbHas paboTa oOydaromuxcs: y4eOHUK, BBIPACTHTh JIOMa KPUCTAIUI
COJIM M OmMcaTh MHpouecc Kpucrawmsauuu. [loaroroBka k 3adery mo paszneny
«MonexynsipHasi (GU3MKa U OCHOBBI TEPMOIMHAMHKI

JlaboparopHble 3aHATHA

JlaboparopHast pabota 5. OnpeneneHue BIaXXHOCTH BO3IyXa
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Paznen 4. diekTpoamHamMuka

26

Tema 4.1
DIeKTPOCTATHKA

Conep:xanue yueOHOro MaTepuaJia:

DJeKTpu3anusa Tell. DJIEeKTpU4ecKuil 3apsa. J[Ba BHIa AIEKTPUUECKUX 3apsIOB.
[IpoBOIHUKH,  JUAJNEKTPUKA U TOJYNPOBOJHUKH. 3aKOH  COXpaHEHUs
3NIeKTpUYecKoro 3apsana. BzaummopeiictBue 3apsnoB. 3akoH Kymona. TouedHsblit
AIIEKTPUYECKUI 3apsii. DnekTpuueckoe moje. HampsykeHHOCTh 3JIEKTPHUYECKOro
nons. [IpuHIMN Cynepno3uiuu 3MEeKTPUYECKUX Mosiel. JIMHUM HanpssKeHHOCTH
anekTpudeckoro mnoisig. Pabora cun asnektpocratuueckoro nois. Ilorennuman.
Pasnocte morennmanoB. [IpoBOIHUKH U AUDIEKTPUKU B DIEKTPOCTATHYECKOM
nosie. Jludnekrpuueckass IMPOHULIAEMOCTb. JJEKTpoeMKocTb. KoHnzaeHcarop.
DJIEKTPOEMKOCTb IJIOCKOTO KOHJEHCATOpa. DHEPrusl 3apssKeHHOI0 KOHJIEHCAaTopa™

[IpakTueckue 3aHsATUS

IIpaktnyeckue  pabotTbl:  M3MepeHHe  AJIEKTPOEMKOCTH  KOHJIEHCATopa.
TexHudeckue yCTpoOMCTBA W IPAKTUYECKOE IPUMEHEHHE: JJIEKTPOCKOII,
AJIEKTPOMETP, AJIEKTPOCTATUYECKas 3allluTa, 3a3eMJIEHHE HIIEKTPONpuOOpOB,
KOH/JIEHCATOP, KOMMMPOBAIBHBIN anmapar, CTpyHHbIN IPUHTEP

CamocrosTenbHas pabota 00ydaronmxcs: yueOHUK, 1300pa3uTh rpapuuecKu
KapTHUHBI AJIEKTPHUYECKUX TOJIEH PA3IMIHBIX CHCTEM 3apsiIOB.

OKO1
OKO02
OKO03
OK 04
OKO05
OKO07
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Tema 4.2
ITocTostHHBII
yjieKTpuyeckuii Tok. Toxku
B Pa3/IMYHbIX Cpeaax

Conep:kanue y4eOHOT0 MaTepuaJia:

DIEKTPUUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPUUECKOro Toka. cTrounuku
toka. Cuna Toka. [loctosiuubiil Tok. Hanpsiokenue. 3akon Oma 11 ydacTKa LEMH.
ONEKTPUYECKOE  CONPOTUBIEHUE.  YJIENbHOE  CONPOTHUBIICHUE  BEIIECTBA.
[TocnenoBarenbHOe, MapajjieibHOE, CMEIIAaHHOE COEAMHEHHE IPOBOJHUKOB.
Pabota snexrpuueckoro Toka. 3akoH Jxoyinsg-JIlenna. MOHOCTD 3JIEKTPUYECKOTO
TOKA. DJIEKTPOJABUKYILAS CUJIa U BHYTPEHHEE CONPOTUBIECHUE HMCTOYHHKA TOKA.
3akon OMa 1t MOJTHOM (3aMKHYTOM) JeKTprudecKon rienu. KopoTkoe 3amMmbikaHue.
DJIEKTPOHHAsA MPOBOJUMOCTb TBEPIBIX METALIOB. 3aBUCUMOCTb CONPOTUBIICHUS
METaJUIOB OT TemMmeparypsl. CBEpXMPOBOAMMOCTb. DJIEKTPHUUECKUI TOK B BaKyyMe.

CaolicTBa 311eKTpOHHBIX MydKoB. [lomympoBomuuku. CoOCTBEeHHAss U MPUMECHas 6
POBOIUMOCTb HOJTYIPOBOTHUKOB. CoiicTBa p-n-iepexona.
[TomynpoBOIHUKOBEIE MPUOOPHL. DIEKTPUUECKUNH TOK B pacTBOpax W pacijiaBax
AIIEKTPOJIUTOB. DJIEKTPOIUTHUYECKAS JUCCOIMALUSA. DIEKTPOIN3. DIEKTPUUESCKHMA
TOK B razax. CaMoCTOSATeNIbHBIM U HECAaMOCTOSATENbHBIN pa3psa. Monnus. [lnazma*
[IpakTueckue 3aHsATHS
[Ipaktnyeckas pabora: TexHUueckMe  yCTPOMCTBA W HPAKTUYECKOE
NpUMEHEHHEe:  aMIepMeTp, BOJBTMETP,  PEOCTaT, WCTOYHUKH  TOKa,
3JIEKTpOHArpeBareibHble  MPUOOPBI,  BJIEKTPOOCBETUTENbHbIE  MPUOOPHI,
TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH JINOJI, TEPMHUCTOPHI U ()OTOPE3UCTOPHI,
MIOJTYITPOBOIHUKOBBIN IMO]1, TAJIbBAHUKA
JlaboparopHble 3aHATHSA
JIaGopartopHas pabota 6. 3ydyeHue cMeIanHOro COeMHEHUS PE3UCTOPOB.
JlabopaTtopHas pabota 7. MI3aMepeHune aIeKTPOABIKYIIEH CHITbI HCTOYHHKA TOKA 4
Y €ro BHYTPEHHET'0 COMPOTHBIICHUS
I cemectp:
MaKCcHMMAaJbHas HATPY3Ka: 60
o0s3aTesIbHAsI HATPY3Ka: 51
JICKIIMH 29
NpaKTHYecKHue padoThl: 8
JabopaTopHbIe 3aHATHSI: 14
CaMoCTOsITeIbHAs padoTa 9
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Tema 4.3
MarsnuTHoe 1oJie.
DJIeKTPOMArHUTHAS
HHIAYKIHS.

Conep:kanue y4eOHOT0 MaTepuaJia:

IlocTosiHHBIE MarHuThl. B3aMMOJEHCTBHE IMOCTOSHHBIX MarHuTOB. MarHutHoe
noJsie. Bextop MaruuTHON MHAYKUMU. [I[prHIMD Cynepno3uiu MarHUTHBIX TTOJICH.
JIuaun marautHOM uMHAYKIMU. KapruHa 1MHUNA MarHUTHOW HWHAYKIUU IOJA
IIOCTOSIHHBIX MarHUTOB. MarHuTHoOE IoJie NMPOBOJHUKA ¢ TOKOM. KapTuna nmHui
WHIYKIUA MAarHUTHOTO IIOJISI JUIMHHOIO IIPSMOIO IPOBOJAHMKA M 3aMKHYTOT'O
KOJIBLIEBOTO IPOBOJIHUKA, KaTylIKU ¢ TOKOM. OmbIT Opcrena. Bzanmonelictue
IPOBOAHMKOB ¢ TOKOM. Cuia Aminepa, ee MoJysb U HarpaBieHue. Cuna Jlopenua,
€ec MOAYJIb W HalpaBlcHHE. J[BHKEeHHE 3apsHKCHHOM YacTHLBI B OJHOPOAHOM
MarHuTHoM nosie. PabGora cuibl  JlopeHua. SIBieHHe 3JIEKTpOMAarHUTHOU

uHAyKuud. [IoTOK BekTOpa MAarHUTHOW HWHAYKIHMU. ODIEKTPOABHKYIIAs CHUJia 4 OK 01
UHAYKIMHU. 3aKOH  JJieKTpoMarHuTHoW  uHaykuuu  @apaznes. Buxpesoe OK 02
ANEKTPUYECKOE TMoJie. DIEKTPOJABMXKYIIAs CHJa HMHAYKIMW B TPOBOJHHUKE, OK 03
JBUKYIIEMCS] TIOCTYNATEIbHO B OJTHOPOJAHOM MarHutHoMm node. IIpaBuio Jlenna. OK 04
NHaykTUBHOCTh.  SIBI€HME  CaMOMHAYKIMH.  OJJEKTPOJABIXKYIIas  cuja OK 05
CAMOMHIYKIMHU.  OHEpruss  MarHUTHOIO  MOJS  KaTylIKM €  TOKOM. OK 07
DJIEKTPOMAarHuTHOE noje*
[IpakTueckue 3aHsATHUS
[IpakTuueckue padboTel: M3yueHre MarHUTHOTO TOJISl KATYIIKH C TOKOM.
TexHuuyeckue yCTpoilcTBA M MNPAKTHUYECKOE TMPUMEHEHHUE: IOCTOSHHbIE
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOJBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHI, MHAYKIITMOHHAS TIEYb
JlabopaTopHble 3aHATHS
JlabopaTtopHas pabora 8. McciaenoBanue ACHCTBUS MOCTOSHHOTO MarHuTa Ha 4
pPaMKy ¢ TOKOM
JlabopaTtopHas pabota 9. V3ydenne siBJICHUS 2JIEKTPOMAarHUTHON WHAYKITUU
CamocrosiTenpHas paboTa 00yJaronuxcsi: MOBTOPEHUE, 3a/1a4n 2
Pasznea 5. Kosiedanus 1 BOJTHBI 24
Tema 5.1 Mexannueckne | Cogep:kaHue y4eOHOro MaTepuaJa: OK 01
H 3JIeKTPOMarHUuTHbIE Konebarenbnas cucrema. CBoOOIHBIE MeXaHUYeckue kojebanus. ['apmonnueckue 6 OK 02
KoJie0aHust kosnebanus. Ilepuox, dvactota, ammiuutyna U (asa konebanuid. I[IpyKUHHBINA OK 04
MasTHUK. MaTeMaTu4ecKuil MasTHHK. YPaBHCHHE TapMOHUYECKHX KOJICOAHUH. OK 05
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[IpeBpamieHre HSHEPrud TpH TapMOHUYECKUX KoneOanmsax. KomebaTenpHbIid
KOHTYp. CBOOOAHBIE AIIEKTPOMArHUTHBIC KOJICOAHUS B HICATHHOM KOJIeOaTeIbHOM
KOHType. AHaJOrus MEXIy MEXaHUYECKMMH H  DJIEKTPOMarHUTHBIMU
kosnebanusimMu. @opmyna Tomcona. 3aKkOH COXpaHEHHUS SHEPIUU B HJICATBHOM
KojebarenbHOM KoHType. llpencraBieHne o0 3aTyxalwmuX  KOJCOAHMSX.
Brinyxnennbie MEXaHUYECKHE KOJIEOAHHUSL. Pe3onanc. Brinyxnennbie
anekTpoMarHutHele  KoneOaHus.  [lepemennbiit  Tok.  CuHYCOMAANbHBIM
MepEeMEHHBIN TOK. MOIIIHOCTh MEPEMEHHOT0 TOKAa. AMIUTUTYIHOE U JIEHCTBYIOIIEE
3HAYCHHUE CHJIbI TOKa M HanpsbkeHus. Tpancdopmarop. [IponsBoacTBo, epeaaya u
MOTpeOICHUE PIIEKTPUUECKON IHEPTUU. IKOJOTUIECKUE PUCKU TIPH MTPOU3BOJICTBE
3JeKTpudYecKkoi  sHepruu. KynbTypa HCIOIB30BaHUS  JJIEKTPOIHEPTUU B
MOBCEAHEBHOM KU3HUA*

HpaKTI/IquKI/IC 3aHATUA

[IpakTnueckue paboTel: VccnemnoBaHue 3aBUCHUMOCTH —IE€pUOJIa  MallbIX
KosebaHUi Ipy3a Ha HUTH OT JUIMHBI HUTH M Macchl rpys3a. TexHuueckue
YCTPOMCTBA M IPAKTUYECKOE ITPUMEHEHHUE: JIEKTPUYECKUM 3BOHOK, F€HEPATOp
IIEPEMEHHOT0 TOKA, JIMHHUH JIEKTponepeaay

JlaGopaTopHble 3aHATHSA

JlabopaTtopHas pabota 10. UccnegoBanue nepeMeHHOT0 TOKa B MU U3
MOCJIeTIOBATEIBHO COSTMHEHHBIX KOHIEHCATOPa, KATYIIKH U PEe3UCTOpa

Tema 5.2 Mexanuunueckue
U 3JIEKTPOMATHUTHBbIE
BOJIHBI

Coaep:xanue yueOHOIro MaTepHaJia:

Mexanuueckue BOJNHBI, yciaoBHs pacnpocTpaHeHus. Ilepumon.  Cxopocthb
pacrnpocTpaHeHUs U JAnuHa BoJiHBL. [lomepedyHble W TPOAOJIbHBIE BOJIHBIL.
Wntepdepentus u nudpakuus MeXaHWYECKUX BOJH. 3BYK. CKOpOCTh 3BYKa.
I'pomkocTh 3Byka. Bwicota Tona. TemMOp 3Byka. DJEKTpOMAarHWTHBIE BOJIHBI.
VYcnoBusa U3My4eHHs 3JIEKTPOMArHUTHBIX BOJIH. B3auMmHas opueHTalus BEKTOPOB
E, B, v B anexkrpomarHuTHONW BoJiHE. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, MpeoMIIeHHe, nosipu3anus, audpaxius, narepdepenuus. CKopocTb
JJIEKTPOMAarHuTHeIX BOAH. Illkama dJnekTpoMarHUTHBIX BOJIH. [IpumeHeHMe
AIIEKTPOMArHUTHBIX BOJH B TEeXHUKE U ObITy. [IpuHOMOBI paanocBs3M U
TeneBuAeHus. Panuonokanus. DJIEKTPOMAarHUTHOE 3arpsi3HEHHUE OKpY Karoleu
cpenbr®

OK 07
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HpaKTH‘lGCKI/IC 3aHATUA

[Ipaktuueckass pabora: TeXHHMUECKHME  yCTpPOHCTBA M IIPAKTHYCCKOE
MPUMEHEHUE: MY3bIKaJbHbIE MHCTPYMEHTBI, YJIbTPAa3BYKOBas JIUArHOCTHKA B
TEXHUKE ¥ MEIUIMHE, paaap, paauonpuEMHIK, TEIEBU30D, aHTEHHA, TeJIe(OH,
CBY-neun

CamocrosTenpHas paboTa 00yJaronuXcs: IOArOTOBKA K 3a4€Ty M0 pas3ieiy
«Konebanus v BOIHBI

Tema 5.3
Ontuka

Copepxxanue yueOHOIro MaTepuaJa:

I'eomerpuueckas ontuka. [IpsamonuHeliHOe  pacnpoCTpaHEHHME CBeTa B
onHoponHou cpene. Jlyu cera. Todyeunblii MCTOUHHMK cBeTa. OTpa)keHUE CBETa.
3akoHbl oOTpakeHus cBera. [locTpoeHne u300pakeHHI B TUIOCKOM 3epKalle.
[Ipenominenne cBera. 3aKkOHBI TPEIOMIICHHS CBeTa. AOCONIOTHBIA MOKa3aTeib
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. I[lpenenpHBI yroia MOIHOTO
BHyTpeHHero oTpaxeHus. Jucmnepcusi cera. ClOXHBIM cOCTaB Oe€lloro cBera.
IIBer. CobOupatomue u pacceuBaromve JHH3bL. ToHkas muH3a. DokycHoOe
paccTosiHWE W ONTHYEcKas cujla TOHKOW JuH3bl. [locTpoenne m3zoOpakeHUil B
COOMpAIONIMX U paccenBaroLIMX JuH3aX. PopMmysna TOHKOM JMH3BL. YBeTUYEHHE,
JaBaeMoe JMH30M. [Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONTUKHU. BonHoBas
onrtuka. MaTepdepenius ceera. KorepeHTHbIe HCTOYHUKH. Y CIIOBUS HAOJIIOJCHUS
MaKCHMyMOB U MUHUMYMOB B UHT€p(EPEHIIMOHHONW KapTUHE OT JIBYX CHH(a3HbIX
KOT€PEHTHBIX HCTOYHUKOB. Jludpakuus cBera. JudpakuuoHHas peleTka.
VYcnoBue HaOMIOIEHNS TJIaBHBIX MAKCUMYMOB IPHU MaJICHUH MOHOXPOMAaTHYECKOTO
cBeTa Ha T pakIMOHHYIO pemieTky. [Tonspusanus ceera*

[IpakTueckue 3aHsATHUS

[TpakTuyeckue padotel: Habmonenue nucnepcun cBeta. TexHuueckue
YCTpOICTBA U MPaKTUUYECKOE MPUMEHEHHUE: OUYKH, JIyna, (hoToarrmapar,

IIPOEKIIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs OINTHKA,

T paKIMOHHAs peleTKa, MOJISPOU, TEIECKOI

JlabopaTopHble 3aHATHS

JlabopaTtopHas padota 11. Onpenenenue mokaszaress MPEJIOMIICHUS CTEKIIa
JlaboparopHas pabota 12. MccienoBanre CBONCTB N300pakeHUI B JTMH3aX

CamocrosTenbHas paboTa 00yJaonmxcs: yueOHUK, 3a1a4H
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Pa3znen 6. OCHOBBI cienAJIbHOM TEOPUH OTHOCUTEJIbHOCTH

Tema 6.1
OcHoOBBI TEOPUM
OTHOCUTEJbHOCTH

Conep:xanue yueOHOro MaTepuaJia:

I'paHunBl TPUMEHMMOCTH KJIacCUYECKOM MexaHuku. lloctynarsl crnennanbHOU
TEOPUU OTHOCUTEIBHOCTU: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETAa B BAaKyyMe,
INPUHUMUIT OTHOCUTEJIBHOCTH OiHIITEeMHA. OTHOCUTEIBHOCTh OJAHOBPEMEHHOCTH.
3amemsieHHe BpPEMEHM U COKpalleHUue JUIMHBL. OJHEPrusi ¢ HUMITYJIbC
peNnATUBUCTCKOM  4YacTulbl. CBA3b MacChl € DJHEPrued U UMIYJIbCOM
PEIAATUBUCTCKON YaCTUIIBI. DHEPTUSI TOKOSI CBOOOTHON YaCTHIIBI

CamocrosTenbHas pa60Ta O6y‘~IaIOH_II/IXC$IZ y‘le6HI/IK, 3aJa4uu

OK 01
OK 02
OK 04
OK 05
OK 07

Paspen 7. KBanToBas pusuka

12

Tema 7.1
JJIeMeHThI KBAHTOBOM
ONITUKH

Coaep:xxanue yueOHOro MaTepuaJia:

®otonbl. ®opmyna [Tnanka cBsi3u SHeprurM (OTOHA C €r0 YACTOTOW. DHEPrusl u
umnynsc (otona. OtkpeiTue U uccienoBanue (orordpdexra. Omnbitel Al
CroneroBa. 3akonbl (orodddexra. YpaBHenue DiHmTerHa A GoTodrddekra.
"Kpacnas rpanuna" ¢ortosdpdekra. Jlapnenue cera. OmnbiThl II.H. JleGenena.
XUMUYECKOEe JEHUCTBUE CBETa. T[EeXHUYECKHE YCTPOWCTBA M MPAKTUYECKOE
npuMeHeHue: GoTo3JIeMeHT, HOToaaTUHK, COTHEUHas OaTapesi, CBETO MO/

Tema 7.2
Crtpoenue atoma

Copaepxxanue yd4eOHOIro MaTepuaJa:

Mogens aroma Tomcona. OmbiTel Pe3epdopaa 1o paccesHUIO -4acTHUIL.
Ilnanerapnas monens aroma. Iloctynatel bopa. M3nmydyenue u moryomeHune
(OTOHOB TpU MEpexoJe aromMa C OJHOTO YPOBHSA SHEPrMM Ha Jpyroi. Bups
criekTpoB. CHekTp ypOBHEH »HHEpPruu aroMa BOJOpoJia. BoOJHOBBIE CBOMCTBA
yactull. Bonnsl ne bpoins. KopnyckynspHo-BonHOBO# Ayanusm. CriOHTaHHOE U
BBIHYX/ICHHOE M3iydeHue. Judpakiuus 31eKTpOHOB B KpHUCTaLUIax. Y CTPOHCTBO U
OpUHIUI paboThl Ja3epa. TexHuyeckre ycTpoicTBa U MPaKTHUYECKOe TPUMEHEHHE:
CHEKTPaJIbHBIN aHaIu3 (CIIEKTPOCKOII), JIa3ep, KBAHTOBBIH KOMIBIOTED

HpaKTI/I‘-ICCKI/IC 3aHATUA

[IpakTnueckas pabora: Habmonenue nuHeiiuaTroro crnekrpa

Tema 7.3
ATOMHOE PO

Copepxanue y4eOHOro MaTepuaJa:

OKCHEepUMEHTHI, JIOKa3bIBAIOIIUE CJOXKHOCTh CTpoeHus sjapa. OTKpeITHE
pamuoaktuBHOocTH.  OmnbiTel  Pesepdopma  mo  ompepeneHHio  cocTaBa
panguoakTuBHOro wu3nydeHus. CpoiictBa anbda-, Oera-, raMMa-u3IydyeHUs.

OK 01
OK 02
OK 04
OK 05
OK 07
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BnusiHue paguMoakTMBHOCTM Ha JKUBBIE OpraHu3Mbl. OTKpbBITHME IPOTOHA U
Heiitpona. Hyknonnas wMopnens sinpa [eiisenOepra-MBanenko. 3apsan  sapa.
MaccoBoe uucio siapa. Mzoronsl. Anbda-pacnaj. IIEKTPOHHBIA U MTO3UTPOHHBIN
Oera-pacnaj. ['aMMa-uzimyuenue. 3aKOH paJiMOAaKTUBHOIO pacnajia. DHEPIus CBs3U
HYKJIOHOB B snpe. Snepubsle cuibl. Jlepekr maccwl spa. SnepHble peakuuu.
Jenenue u cuntes anep. SAnepuHelii peakrop. TepmosiaepHsblil cunres. [Ipodiaemsl u
IIEPCIIEKTUBBl  SIICPHOW  DHEPreTUKHU. OJKOJOTMYECKHE  AaCIeKThl  sIEpHOMU
DHEPreTUKU. OJeMEHTapHble 4acTUIpl. OTKpbITHE MNO3UTpOHA. MeToabl
HaOJIIOAEHUS M PErucTpaluy 3JeMEeHTapHbIX dacTull. @dyHnameHTaabHbIE
B3auMoeiicTBus. EqMHCTBO (pu3nueckoil KapTUHbI MUpa

HpaKTI/IquKI/IC 3aHATUA

[IpakTnueckue pabotel: MccnenoBaHue TpekoB YacTUL (IO TOTOBBIM
dboTorpadusm).

TexHu4eckue ycTpoMCTBAa M INMPAKTHYECKOE IPUMEHEHHE; JTO3UMETp, Kamepa
BusbcoHa, siaepHblil peakTop, aToMHasi Oom0a

CamocTtosTenpHas paboTa o0yJaronmxcs: y9eOHUK, 3a/1a4n 2
Pa3nen 8.9/1eMeHTHI ACTPOHOMUY U ACTPOPU3MKH 34
Tema 8.1 Copepxanue y4eOHOro MaTepuaJa:
DJ1eMeHTBI ACTPOHOMMHU Otanbl pa3BUTHS acTpoHOMHH. l[IpHKIagHOE W MHPOBO33PEHUYECKOE 3HAYEHUE
U ACTPOPU3NKH actpoHomuu. Bun 3Be3gHoro Heba. Co3Be3nusi, spKHe 3Be3[Ibl, IMJIAHETHI, HX
BUMMoe JBrkeHne. ConHeyHas cucreMa. [lnmanersl 3emHOM rpymmsl. [lnanersr-
rurantel. Mansie Tena ConHeunoil cuctemsl. ConHile, ¢orocdepa u atmocdepa. OK 01
ConHeuHast akTUBHOCTh. Mcrtounwk nsHepruu ConHIA W 3Be3A. 3BE3/bl, HX OK 02
OCHOBHBIE XapakTepUCTUKH. [[narpamMma "CneKTpajdbHBIM KJacC - CBETUMOCTH'. OK 03
3Be3abI TVIaBHOM IOCIIEN0BATEILHOCTH. 3aBUCUMOCTEL "Macca - CBETUMOCTL" IS 2 OK 05
3BE€3]1 TJIaBHOM MOCJe10BaTeNbHOCTU. BHyTpeHHee cTpoeHue 38e3/1. COBpeMEHHbIE OK 07

IIPEICTABICHNUS O MPOUCXOXKACHUU U 3BOMONUU COJHIA W 3BE3]. OTambl )KU3HU
3Be31. Mueunsiii Ilyte - Hama ["anmaktuka. CrnupaneHas cTpykrypa I'amakTukw,
pacnpeneneHue 3Be3], raza u neud. [lomoxenne u gaBuwkenne ConHua B
lanaktuke. Tunsl ramaktuk. [lmockas u cdepudeckas mojacucreMsl [ amakTHUKU.
Panvoranaktukn u kBazapbl. YUepHble IbIphl B sJpax rajakTUK. BceneHHas.
Pacmmpenne Bceenennoit. 3akon XaO0ma. Pasberanme ramaktuk. Teopust
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Bboawmioro B3peiBa. PennkroBoe n3nyuenue. Macmrabnas ctpykrypa Beenennoii.
Mertaranaktuka. Hepeniennbie mpo6iemMbl acTpOHOMUU

JlaboparopHble 3aHSITHS

Jlaboparopuass pabora 13. HaOmogeHuss HEBOOPYKCHHBIM TIJIa30M  C
HCIOJIb30BAHUEM KOMIBIOTEPHBIX MPHIIOKEHUH ISl ONPENENIEeHUs MOJ0KEHUS 2
HeOeCHBIX O0BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3qus CeBepHOro
NOJIyHIApUS] U SIPKUE 3BE3/1bI
IIpomexyTouHas arrecTanms (3K3aMeH) 30
II cemectp:
MaKCHMMAaJibHas HATPY3Ka: 84
00s13aTeJIbHAs HATPY3KAa: 44
JEeKINHU: 24
NpaKTHYeCKHe 3aHATHUS: 8
JJabopaTopHbIe padoThI: 12
caMocTosiTeJIbHAas padora: 10
NMPOMEKYTOUYHAS ATTECTALMSA: 30
3a roa:
MaKCHMaJIbHasi Harpy3Ka: 144
o0s3aTe/IbHAsi HATPYy3Ka: 95
JIEKIIUM: 53
NpaKTHYeCKHEe 3aHATHS: 16
JJabopaTopHbIe padoThI: 26
caMoCTosITe/IbHAs padoTa: 19
NMPOMEKYTOYHAS ATTECTAMSA: 30

Ed
Hqub€CCI/l0Ha]ZbHO OPUEHMUPOBAHRHbLE DJIEMEHNTbL

21




3. YCJIOBUSA PEAJIM3ALIMHU YYEBHOTI'O ITPE/IMETA

3.1. TpedoBaHusi K MUHUMAJbHOMY MATePHAJbHO-TeXHHYECKOMY 00ecrevYeHn 0

B cootBerctBum ¢ TpeboBanmsimu ®I'OC COO k mMaTepHaTbHO-TEXHUYECKOMY 00€CTICUCHUIO
ydeOHoro mpoiecca 0a30BbIii YpOBEHb Kypca (PU3WKH HA YPOBHE CPETHETO 00IIero oOpa3oBaHUS
JOJKEH M3Yy4aTbCsd B YCIOBHUSX KaOuWHeTa (PU3MKU WIM B YCIOBHUSIX MHTETPHUPOBAHHOTO KaOWHETa
MPEIMETOB E€CTECTBEHHO-HAYYHOro IMKiIa. B kabunere (M3MKM JODKHO OBITH HEOOXOIUMOE
naboparopHoe 000pyAOBaHUE JIsl BBIMOJIHEHUS YKa3aHHBIX B IIPOrpaMMe 1o (pru3uKe MpaKkTHIeCKUX
paboT U JAeMOHCTpalMOHHOE obopynoBaHue. JleMoHcTpanmoHHOe 00opynoBaHue (OpPMHUpPYETCS B
COOTBETCTBUM C MPUHLUIOM MHUHUMAJIBHON JOCTATOYHOCTH U 00ECIeYyMBaeT IOCTAaHOBKY
MEPEUYHCICHHBIX B IPOrpaMMe Mo (PU3MKE KITFOUEBBIX AEMOHCTPALUI ISl UCCIEIOBAHUS N3Y9aeMBbIX
SBJIGHUH M TIPOIECCOB, OSMIIMPUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, HMX TEXHHUYECKHX
npumeHenunid. JlabopatopHoe o6opynoBanue i JAa0OPAaTOPHBIX M MPAKTHYECKUX padboT
dbopMupyercst B BUie TEMAaTHYECKIX KOMIUIEKTOB U 00€CreunBaeTCA.

B pacuére omHOro KoMIUIEKTa Ha JABYX oOOydarommxcs. Temarnyeckue KOMILICKTHI
1abopaTopHOro 00OPYAOBAHUS JAOJDKHBI OBITH TOCTPOCHBI HAa KOMIUIEKCHOM HCIIOJIb30BaHUU
AHAJIOTOBBIX M IM(POBBIX NPUOOPOB, a TAK)KE KOMIBIOTEPHBIX M3MEPUTEIBHBIX CHUCTEM B BHJEC
HU(POBBIX JTAOOPATOPHIA.

ObopynoBanue yueOHOT0O KaOUHeTa:

- IOCA/I0YHBIE MECTa MO KOJUYECTBY 00YyUaIOIINXCS;

- pabouee MeCTO IpernoIaBaTers;

- KOMILJIEKT y4eOHO-HarISAHBIX TOCOOUiA;

- KOMIUIEKT JIEKTPOHHBIX BUAEOMATEPHATIOB;

- 3a/1aHUA U1 IPOBEPOUYHBIX PadoT;

- IpoheCCHOHATTLHO OPUEHTUPOBAHHBIE 3a/1aHUS,;

- MaTepHalbl SK3aMeHa.

TexHuueckue cpencTBa 00ydeHus:

- IEPCOHAJIbHBIA KOMIBIOTED € JIMIIEH3MOHHBIM NIPOTPAMMHBIM 00E€CIIEUEHUEM;

- IPOEKTOP C IKPAHOM.

- 3anpl  (OMO;IMOTEKa,  YMTAIBHBIA  3al € BBIXOAOM B MH(GOPMAalMOHHO-
TEJIEKOMMYHUKAIIUOHHYIO C€Th UHTEPHET).

[TpuMepHbIif IepedeHb JeMOHCTPAIMOHHOTO U J1a00paTOpHOro 000py10BaHMS:
nudposas madoparopusi o GU3UKE IS IPEToIaBaTeNs;
nudposas nadopatopus 1o Gpusnke 11 00yyaromerocs;
BEChl TEXHUYECKHE C Pa3HOBECAMU;
KOMILJIEKT /1715 1TaOOpaTOPHOT0 MPaKTUKyMa 110 OINTHKE;
KOMIUIEKT /17151 JTaOOpaTOPHOTO MPaKTUKyMa 110 MEXaHUKE;
KOMIUIEKT Ui Ja0OpaTOpHOTO  NpPaKkTUKyMa IO  MOJEKYISIpHOW  (usmke
Y TEPMOJMHAMUKH;

7. KOMIUIEKT Uit 71a00paTOPHOTO MPaKTUKyMa o JJIEKTPUUYECTBY
(c renepaTopom);

8. KOMIUIEKT JJIsi M3y4eHHs] BO3OOHOBIISIEMBIX MCTOYHUKOB PHEPTUU (COJHEUHOH, BETPOBOM
SHEpruu, ONo-, MEXaHMYECKON M TEPMOIJICKTPUIECKOIN SHEPTETUKH);

9. ammepmeTp J1abOpaTOPHBIN;

10. BosmbTMETp 1a00PATOPHBIN;

11. xojmopumeTp ¢ HAGOPOM KaTOPUMETPUUECKUX TET,

12. TepMmomeTp J1abopaTOPHHBIii;

13. KOMIUIEKT ISt U3YyYEHUs OCHOB MEXaHUKH, [THEBMATUKU
Y BO300OHOBJISIEMBIX HCTOUHHUKOB YHEPTHH;

14. GapomeTp-aHEepOH;

S S e
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

OJIOK TUTaHUSI PETYIIUPYEMBIA;

BeO-Kamepa Ha MOJBUKHOM LITATHUBE;

BUJICOKaMepa sl paboThl C ONTHYECKUMH TPUOOpaMu;
reHepaTop 3BYKOBOIA;

TUTPOMETP (IICUXPOMETP);

Ipy3 HaOOPHBIIA;

JUHAMOMETP JE€MOHCTPALIMOHHBIH;

KOMIUIEKT MOCY bl IEMOHCTPAIIMOHHO C IPUHA/IICKHOCTSIMH;
MaHOMETD JKHJIKOCTHOU JEMOHCTPALlMOHHBIM;

METp JEMOHCTPAIIMOHHBIN;

MHUKPOCKOII IEMOHCTPALIMOHHBIH;

HACOC BaKyyMHbBI KOMOBCKOT0;

CTOJIUK TTOTbEMHBIN;

LITaTUB IEMOHCTPAIIMOHHBIN (PU3NUECKHUIA;

ANEKTPOIUINTKA;

HaOOp IEMOHCTPAI[MOHHBIN 110 MEXaHUYECKUM SIBIICHUSM;
Ha0Op AEMOHCTPALMOHHBIN MO JMHAMHUKE BPAIIaTEIbHOTO JTBHKCHUS;
Ha0Op IEMOHCTPAIIMOHHBIN 110 MEXaHUYECKUM KOJIEOaHUSIM;
Ha0Op IEMOHCTPAIIMOHHBIN BOJTHOBBIX SIBJICHUI;

BEJIEPKO apXuMea;

MasiTHUK MaKCBEJLIa;

Ha0Oop TeJ paBHOrO 00beMa;

Ha0Op Ten paBHOM MacCHI;

puOop JUIs IEMOHCTPAIIMHA aTMOC(EPHOTO 1aBICHUS;
MIpU3Ma, HAKJIOHSIOLIAsICSI C OTBECOM;

phIYar JeMOHCTPALIMOHHBIIA;

COCYJIbI COOOIIAIOIIHNECS;

CTaKaH OTJIMBHOM JIEMOHCTPalMOHHBI;

TpyOKa HBIOTOHA;

1ap mackais;

HabOp IEMOHCTPALIMOHHBIH 110 MOJIEKYIIPHON (PU3UKE U TEIIJIOBBIM SIBJICHUSIM;
HaOOp IEMOHCTPAIIMOHHBIH 110 Ta30BBIM 3aKOHAM;

Ha0Op KanmuuIIpOB;

TpyOKa AJi JEMOHCTPAIIUKA KOHBEKIIUU B KHUIAKOCTH;
LMJIMH]IPBI CBUHIIOBBIE CO CTPYTOM;

ap ¢ KOJIbLOM;

BBICOKOBOJIbTHBIM UCTOYHHK;

reHepaTop BaH-Je-Tpaada;

TO3UMETP;

KaMEpTOHBI Ha PE30HAHCHBIX SIIMKAX;

KOMIUIEKT  OpHOOpOB M TMPUHAMIEKHOCTEH Uil JIEMOHCTpAallud  CBOMCTB

QJICKTPOMATrHUTHBIX BOJIH,

56.

KOMIIJIEKT HpI/I60pOB JIIL HU3Yy4YCHUA IMPUHIIUITIOB paguornpucMa

" pagruoriepeaaim,

57.
58.
59.
60.
61.

KOMIUIEKT MPOBO/IOB;
Mar"uT JyrooopasHbIii;

MArHMuT MOJIOCOBOM IEMOHCTPAIIMOHHBIN;
MalIfHa 1eKTpodopHas;

MAasITHUK 3JIEKTPOCTATUYECKU;

62. HaOop MO U3yYEHHUIO MATHUTHOT'O TOJISI 3EMJIH;
63. HabOp 1IEMOHCTPAIIMOHHBIN 110 MATHUTHOMY TTOJIIO KOJIBLIEBBIX TOKOB;
64. HaOop 1EMOHCTPALMOHHBIN IO TOJTYIPOBOTHUKAM;
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65. HaOOp 1EMOHCTPALMOHHBIN IO TOCTOSIHHOMY TOKY;

66. HabOp IEMOHCTPAITMOHHBIN TT0 JIEKTPUUECKOMY TOKY B BaKYyM€;
67. HaOop IEMOHCTPATMOHHBIN TIO AJIEKTPOANHAMHUKE;

68. HabOp 17151 IEMOHCTPAIIMN MAarHUTHBIX TTOJIEH;

69. HaOOp 1S IEMOHCTPAIUH IIEKTPUICCKHX TIOJIEH;

70. TpancdopmaTop yueOHBIH;

71. manodka CTCKIISTHHAS,

72. nanoyka 300HUTOBA;

73. mpubop neHa,

74. cTpelku MarHUTHBIE HA MITaTUBAX;

75. cynTaH 371€KTpOCTaTUYECKU;

76. ITAaTUBBI U30IUPYIOIINE;

77. 3eKTpOMarHuT pa3z0oopPHBIA;

78. HabOp TEMOHCTPAIMOHHBIN 10 TEOMETPUUCCKOMN OITHKE;
79. HaboOp AEMOHCTPAIMOHHBIN 110 BOJIHOBOU ONTHKE;

80. CIEKTPOCKON JABYXTPYOHBIif;

81. HabOp CIEKTPATBHBIX TPYOOK C MCTOYHUKOM ITHTAHHS,
82. ycranoBka A uzyuenus Gporodaddexra;

83. Habop IEMOHCTPAIIMOHHBIN IO IIOCTOSTHHOM TUIAHKA;

84. KOMIUIEKT HaIJISIHBIX TOCOOUH /IS TOCTOSIHHOTO UCIIOJIb30BAHMUS;
85. KOMIUIEKT MOPTPETOB I 0OPMIICHHS KAOMHETA;

86. KOMIUIEKT IEMOHCTPAI[MOHHBIX Y4E€OHBIX TAOJIHII.

[IpumepHBIii TepeYeHb JAEMOHCTPAIMOHHOTO U JabopaTopHOro 00OpYAOBaHUS HOCHUT
PEKOMEHIaTeIbHBIN XapakTep.

[Ipu HaJIM4uu HEOO0XO0JMMOT0 o0opynoBaHus 3aHATHUSA no buznke
B HEKOTOPBIX CIIy4asX MOTYT IPOBOJUTHCS B HMMEIOUIUXCS B 00pa3oBaTEIbHON OpraHU3AINH
MacCTEePCKHUX WK Ta00paTopusx.

3.2 UnpopmannoHHoe o0ecniedyeHne 00yueHust

Ilepeyens HcnoOab3yeMbIX Y4eOHBIX u3AaHuii, UHTepHeT-pecypcoB, T0MOJHUTEIbHOI
JIMTEPaTypPbl
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Msxkumes, b. b. byxosues, B. M. Hapyrun ; non penaknueid H. A. INapdentseBoit. — 11-e u3.,
crep. — Mocksa : [Ipocsemenue, 2023. — 432 c. — ISBN 978-5-09-103620-6. — TekcT :
IIEKTPOHHBIN // Jlanp : 3JIEKTPOHHO-OUOINOTEeYHAS cucTtema. — URL:
https://e.lanbook.com/book/335054

JlonoJHUTeIbHbIEe HCTOYHUKH:

1. KacesaHoB, B. A. ®uszuka: 10-ii knacc: yriayO0n€HHbIN ypoBeHb : yueOHUK / B. A. KacbsHOB.
— 11-e u3n., crep. — Mocksa : IIpocsemenue, 2023. — 480 c. — ISBN 978-5-09-103621-3. —
Texct : onekrponsbii //  Jlamb : 2neKkTpoHHO-OmOmuorteunas cucrema. —  URL:
https://e.lanbook.com/book/334853

2. KacpsanoB, B. A. ®usuka: 11-if kmacc: yrnmyOn€HHbI ypoBeHb : yueOHUK / B. A.
KacpsiHoB. — 11-e u3a., crep. — Mocksa : IIpocsemenue, 2023. — 493 c. — ISBN 978-5-09-
103622-0. — Texct : anexTpoHHbIH // Jlaub : snekTpoHHO-OMOMMoTeuyHast cucrema. — URL:
https://e.Janbook.com/book/334877
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3. Poraues, H. M. ®usuka. YueOHbIN Kypc Al CpeAHETO MPOPECCHOHATBHOTO 00pa30BaHuUs

: yuebHoe mocobue mnsi cmo / H. M. Poraues, O. A. JleBuenko. — 3-e¢ u3na., crep. — CaHKT-
[etepOypr : Jlanp, 2024. — 312 c. — ISBN 978-5-507-49831-4. — Texkcr : anekrponHsbii // JIans :
3eKTpOoHHO-OMOmoTeyHas cucrema. — URL: https://e.lanbook.com/book/403874 . — Pexum
JIOCTyMa: JUIsl aBTOPU3. 110JIb30BaTENEH.

4. JlorBunenko, O.B. ®usuka + ellpunoxenne : yaeObnuk / Jlorsunenko O.B. — Mocksa :

KnoPyc, 2019. — 341 c. — ISBN 978-5-406-06464-1. — URL: https://book.ru/book/929950. —
TekcT : AneKTpOHHBIN. (DJIESKTPOHHOE U3AAHHE).

5. JlorBuaenko O.B. ®wusuka. Ilpaktukym : yueOHoe mocobue / JlorBunenko O.B. —
MockBa : KwnoPyc, 2022. — 358 c¢c. — ISBN 978-5-406-09966-7. — URL:
https://book.ru/book/944582. — TekcT : 2IEKTPOHHBIH.

Ilepeuens UHTEpHET-pECypCcoB:

1. bauxk 3aJaHun PISAEHI' - Pexum
nocryna:http://www.mobuschool.02edu.ru>...PISA...estestvennonauchnaya.../;
2. Enunas xomnekuus UUM@POBBIX 00pa3oBaTeNbHBIX pecypcoB. - Pexum mgocryna:

http://school-collection.edu.ru/catalog/pupil/?subject=30;

3.  KM-ukona. - Pexxum noctyna: http://www.km-school.ru/ ;

4. OrtkpblTas ¢busnka. - Pexum JocTymna:
http://www.physics.ru/courses/op2Spart2/design/index.htm;

5. Tlmardopma SdKiace - Pexxum nocryma: http://www. yaklass.ru;

6. Poccuiickas snekTpoHHas mwkoia - Pexxum nocryna: http://www.resh.edu.ru/;
7. ®usuka.u. - Pexxum noctymna: http://www fizika.ru;
8
9

OUIIA (BIIP 11 knacc) - Pexxum noctyna: http://www.fipi.ru/;
DneKTpOHHBIN yueOHuK - Pexum gocryna: http://www.physbook.ru/.
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUSA YYEBHOT' O ITPEJIMETA

KoHTpo.ib M omeHKa pe3yibTaTOB OCBOCHHS 00IE00Pa30BaTENBLHOIO Y4eOHOTrO IMpeaMeTa
pacKpbIBalOTCA 4epe3 AUCLUUILTMHAPHBIE Pe3yJbTaThl, HAIPaBJICHHbIE HA (OPMUPOBAHUE OOIIUX U
npo¢eCCHOHATBHBIX KOMIIETEHIIUH 0 pa3/iesaM U TeMaM CO/Iep)KaHus yaeOHOro MaTepHara.

[Ipomexyrounas attectanus — B popMme 3x3ameHna (1 u 2 cemecTpsl).

Kox n nHaumenoBaunue
(bOpMHUPYEMBIX KOMITCTCHITHI

Paznen/Tema

Turm oreHOYHEBIX
MEpONPUATHI

OK 01. Beibupats cioco0st
pelieHus 3a1a4d
po(hecCHOHATTLHOM e TEIIEHOCTH
IPUMEHHUTEIBHO K PA3IUUHBIM
KOHTEKCTaM

Pasnen 2. Temsur 2.1., 2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2., 3.3.

Pasnen 4. Temer 4.1.,4.2., 4.3

Pazgen 5. Temnr 5.1., 5.2., 5.3.

Pasnen 6. Tema 6.1
Pazgen 7. Temwr 7.1, 7.2, 7.3
Paznen 8 Tema 8.1
To/c'

OK 02. Mcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA TIOUCKA,
aHaJIM3a U UHTEPIIPETANN
uHpopmanuu
1 WHPOPMAIMOHHBIC TEXHOJIOTUHU
JUTS BBITIOJIHEHUS 32144
PO EeCCHOHAIBHON JEATEIHbHOCTH

Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2, 3.3.

Pazgen 4. Temnr 4.1.,4.2.,4.3

Pazgen 5. Temnr 5.1., 5.2., 5.3.

Paznen 6. Tema 6.1
Pazgen 7. Temwr 7.1, 7.2, 7.3
Paznen 8 Tema 8.1
ITo/c

OK 03. [TnanupoBatb
U peaJin30BbIBaTh COOCTBEHHOE
npoeccuoHaIbHOe
U JINYHOCTHOE pPa3BUTHE,
MPEIIPUHIMATETHCKYIO
JesITeIbHOCTD
B IpoeccruonanbHoi chepe,
UCIOJIb30BaTh 3HAHMS
10 MPaBOBOM U (PMHAHCOBOM
I'PaMOTHOCTH B pa3IMYHbIX
KU3HEHHBIX CHTYaIUsIX

Paszgen 1. Tema 1.1

Pazgen 3. Temnr 3.1., 3.2., 3.3.

Pazgen 4. Temnr 4.1.,4.2., 4.3
Pa3nen 8 Tema 8.1
ITo/c

OK 04. D¢ddexTuBHO
B3aMMOJICHICTBOBATh U PadOTATh
B KOJIJIEKTHBE U KOMaH/Ie

Paszpen 2. Temnr 2.1.,2.2., 2.3.
Paszgen 3. Temnr 3.1., 3.2., 3.3.
Pazgem 4. Temer 4.1.,4.2., 4.3
Paszgen 5. Temnr 5.1., 5.2., 5.3.
Pazgen 6 Tema 6.1
Pazgen 7. Temwr 7.1, 7.2, 7.3
ITo/c

OK 05. OcymecTBasTh yCTHYIO
U MUCbMEHHYI0 KOMMYHHKAIIUIO Ha
rOCy/1apCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢ yueTom
0COOEHHOCTEN COLIMAILHOTO
U KyJIBTYpPHOTO KOHTEKCTa

Pa3zgen 1. Tema 1.1
Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2., 3.3.
Paznen 4. Temnr 4.1.,4.2.,4.3
Pazgen 5. Temnr 5.1., 5.2., 5.3.

Pasnen 6. Tema 6.1

Pazgen 7. Temnr 7.1, 7.2, 7.3

YCTHBIN OIIPOC;
(bpoHTaTBHBIN OIPOC;
KOHTpOJIbHAsA paboTa;

HaOJIroeHue 3a
BBITIOJTHCHHEM
1abopaTOPHBIX padoT;

NPaKTUYECKHE PAOOTHI
(petieHnEe KaueCTBEHHBIX
Y pacUYETHBIX 3a/1a4);

TECTUPOBAHUE;
pelIeHne Kenc-3a1ay;

BBITIOJIHEHHE
MPAKTUYECKUX 3aJaHUI
npodeccnoHanbHOMI
HaIpaBJIECHHOCTH;

BBITIOJTHEHHE 3aJaHNI
IIPOMEKYTOUHON
aTTeCcTaInn

10 TIpogeccronanbHO OPHEHTHPOBAHHOE COJEPKAHUE (COJEPIKAHNE NPUKIIAIHOTO MOJTYJIs).
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Pa3nen 8 Tema 8.1
ITo/c

OK 07. CoxmelicTBOBaTHL
COXPaHEHHUIO OKPY>KaroLIeH Cpeibl,
pecypcocOepeKeHHIO, TPUMEHSTh

3HaHUs 00 U3MEHEHHUU KIIMMarTa,
MIPUHITUTIBI OEPEKITHBOTO
MIPOU3BO/ICTBA, 3 (HEKTUBHO
JICHCTBOBATh B YPE3BbIYANHBIX
CUTYyaILUSIX

Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2., 3.3.

Paznen 4. Temr1 4.1.,4.2., 4.3

Pazgen 5. Temnr 5.1., 5.2., 5.3.

Pazgen 7. Temsr 7.1, 7.2
Pasnen 8 Tema 8.1
ITo/c

3.1 [ImanupoBath u
OpraHu30BBIBATH PabOTY MO
TPaHCIIOPTHO-JIOTHCTHYECKOMY
00CITy>)KUBaHHIO B c(hepe rpy30BbIX

ICPEBO30K

ITo/c
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S. HEPEYEHb UCIIOJIB3YEMbIX METOJ0OB ObYUYEHUAA

5.1 IlaccuBHbIe:

- JICKIIUU TPAJUIMOHHBIC 0€3 TPUMEHEHHUS MYJTbTUMEIMIHBIX CPEJICTB U 0€3 pa3aTOuyHOro
Marepuaa,

- IGMOHCTpanus y4eOHBIX (PHIBMOB;

- pacckas;

- CEMUHAPBbI, MPEUMYIIIECTBEHHO B BUJIE OOCYKACHHSI IOKJIAI0OB CTYACHTOB IO TEM WJIH HHBIM
BOIIPOCaM;

- CaMOCTOSITENIbHBIE i KOHTPOJIbHBIC PAOOTHI;

- TECTHI,

- YTEHHE U OTPOC.

(63aumooeticmeue npenooasamensi Kak cyoOvekma ¢ 00y4arouumcs Kak 00beKmom
NO3HABAMENbHOU 0esIMenNbHOCMU).

5.2 AKTHBHBbIC M HHTEPAKTHUBHbIE:

- QKTUBHBIE 1 UHTEPAKTUBHBIE JICKLIUY;

- paboTa B rpynnax;

- yueOHas IUCKYCCHUS;

- JICTIOBBIE U POJIEBBIC UTPHI;

- UTPOBbIC YIPAXKHEHUS;

- TBOPYECKHUE 3/IaHUS;

- KpyIJible CTOJIbI (KOH(GEPEHIMH) C UCIIOIb30BaHUEM CPE/ICTB MYJIbTUMEANA;

- perieHue NpoOJIEMHBIX 3a/1a4;

- aHAJIM3 KOHKPETHBIX CUTYAIHIA;

- METOJT MOJTYJIBHOTO O0yYCHHUS;

- IPAKTUYECKUH IKCIIEPUMEHT;

- 00y4YeHHe C HCIOJIb30BaHHEM KOMITBIOTEPHBIX 00YJarOIINX MTPOTPaAMM.

(63aumodeticmeue npenodasamens Kaxk cyovbeKma ¢ 00y4aruumMcs KaxK cyovbeKmom
NO3HABAMENbHOU 0esIMeNIbHOCIU).
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