[lokyMeHT NoAnMCcaH NPoCTO 3NeKTPOHHON NOANNUCHIO

WNHdopmauus o BnagenbLe:
no:M UE.

gon?KHoifb”',';Z:KzzpeKmpawogr%EPAn bHOE AFEHTCTBO XXENE3HOAOPOXHOFO TPAHCMOPTA

Nata noﬂnw'cam'ﬂ: 17.06.2026 1-B&ALPaNbHOE TOLYAAPCTBEHHOE 6HOXKETHOe 06pasoBaTe/ibHOe yUpexaeHue

YHUKaNbHbIA NPOrPaMMHBI KNHO: BbICLLEro 06pasoBaHma
e3c36e79ebb3c1c290e8708946b58HBTEPOABPrCKNA TOCYAapCTBEHHbIN YHUBEPCUTET NyTel coobuieHNd

Mmnepatopa AnekcaHgpa I»
(PrbOY BO Nrynec)

BpAaHckuin dununan NryYnc

YTBEPXAIO
3am. gupekTopa no YTIP
L MapuHeHKoB

PABOYASA MPOTPAMMA YYEBHOW ANCUUNNNNHDBI

00/4.13 dNINKA

ANA cneumanbHOCTU
23.02.01 OpraHunsaumnsa nepeBo30K M ynpaB/ieHWe Ha TpaHcnopTe (No BUAam)

Keanmpmkaumsa: TexHuK

Bug nogroTosku: 6azosas

dopma 006yyeHus: oyHas

HopmaTuBHble Cpokun 06yyeHust: 3 roga 10 mecsiues
Hayano nogroTosku: 2026 rog

BpaHcK
2026



Pabouas mporpamma yueOnoil aucumnanasl OO/l 13 dusuka pazpaboTaHa HA OCHOBE
TpeGoBanuii MenepaibHOTO TOCYNIAPCTBEHHOIO 00Pa30BaTEIbHOIO CTAaHAAPTA CPEIHETO
o0uiero 06pa3oBaHus, yTBEPXKACHHOTO TPUKa3oM MUHUCTEPCTBA 00PA30BaHUS U HAYKH
P® Ne413 ot 17.05.2012 ., npeabpsaBAsSEMbIX K CTPYKTYPE, COAEP/KAHUIO U PE3YIIBTATAM
ocBocHMs yueOHoM mucnumauabl OO/1. 13 duzuka, B COOTBETCTBAM ¢ PekoMeHaausamMu
N0 OpraHu3aluu TMOJYYCHHs] CPENHEro oOuiero oOpa3oBaHWs B MPEAENIax OCBOCHHS
00pa3oBaTEIbHBIX MPOrpaMM CPEAHEro NpodeccuoHanbHOro oOpa3oBaHMs Ha 0Oaze
OCHOBHOT0O  0o0mero  oOpa3oBaHusi, ¢ y4dyeToM TpeOoBaHmii  (eacpanbHbBIX
rOCYy/JapCTBEHHBIX O00PA30BATENBHBIX CTAHAAPTOB W TOJYYaEMOW Mpodeccud WiH
CHENUATBHOCTH CPEHETO MPO(PECCHOHATIEHOTO 00pa30BaHUsI.

Pazpabotunk nporpaMMsl:

Opranmsanus-paspadboruux: bpsaackmii puman IT'YIIC

OnoOpeHo Ha 3acelaHWM IUKIOBOH KOMHMCCHM O0IIENPO(ECCHOHAIBHBIX, €CTECTBEHHO-
HAYYHBIX U MATEMATUUECKUX JUCLUIUINH
[TpoTokon Ne 7 ot « 12 » 05 2026

[Tpencenaresnb HUKIOBON KOMUCCUA [MamowmHnkoBa B.H.

PexomennoBaHo MeToar4eCKuM COBETOM (prihasia
[Tpotokon Ne 6 ot « 14 » 05 2026
[Tpencenarens — 3am. aupektopa ¢punmana no YI1P Mapunenkos W.E.

YreepxacHo lleparornyeckum coserom IT'YTIC
[TpoTokon Ne 6 ot « 14 » 05 2026



COJIEPKAHUE,

1. OOmas xapakrepuctuka paboyeil  mporpammbl  00HIE00pA30BATEIBLHOMN
JACIUTLTHHBI OO/1.12 dusznka
Ommoka! 3aknaaka He onpeaesieHa.

2. CTpyKTypa U COAEpKaHKue 0011e00pa3oBaTeIbHON JUCITUTUTUHBI 15
3. YcnoBus peanuzaiyiv mporpaMmMbl 00meo0pa3oBaTeIbHON AUCIMILIAHbBI 25

4. KOHTPOJIb U OILICHKA PE3YyJIbTATOB OCBOCHHS 00IICO00PA30BATEIbHON AUCIIMILTAHBI
27


%d0%a0%c2%a0%d0%a0%d1%9f%20%20%d0%a0%c2%a4%d0%a0%d1%91%d0%a0%c2%b7%d0%a0%d1%91%d0%a0%d1%94%d0%a0%c2%b0%2013.02.07%20%d0%a0%c2%ad%d0%a0%d0%8e%202026.doc%23_Toc177378080
%d0%a0%c2%a0%d0%a0%d1%9f%20%20%d0%a0%c2%a4%d0%a0%d1%91%d0%a0%c2%b7%d0%a0%d1%91%d0%a0%d1%94%d0%a0%c2%b0%2013.02.07%20%d0%a0%c2%ad%d0%a0%d0%8e%202026.doc%23_Toc177378080
%d0%a0%c2%a0%d0%a0%d1%9f%20%20%d0%a0%c2%a4%d0%a0%d1%91%d0%a0%c2%b7%d0%a0%d1%91%d0%a0%d1%94%d0%a0%c2%b0%2013.02.07%20%d0%a0%c2%ad%d0%a0%d0%8e%202026.doc%23_Toc177378080
%d0%a0%c2%a0%d0%a0%d1%9f%20%20%d0%a0%c2%a4%d0%a0%d1%91%d0%a0%c2%b7%d0%a0%d1%91%d0%a0%d1%94%d0%a0%c2%b0%2013.02.07%20%d0%a0%c2%ad%d0%a0%d0%8e%202026.doc%23_Toc177378081
%d0%a0%c2%a0%d0%a0%d1%9f%20%20%d0%a0%c2%a4%d0%a0%d1%91%d0%a0%c2%b7%d0%a0%d1%91%d0%a0%d1%94%d0%a0%c2%b0%2013.02.07%20%d0%a0%c2%ad%d0%a0%d0%8e%202026.doc%23_Toc177378082
%d0%a0%c2%a0%d0%a0%d1%9f%20%20%d0%a0%c2%a4%d0%a0%d1%91%d0%a0%c2%b7%d0%a0%d1%91%d0%a0%d1%94%d0%a0%c2%b0%2013.02.07%20%d0%a0%c2%ad%d0%a0%d0%8e%202026.doc%23_Toc177378083
%d0%a0%c2%a0%d0%a0%d1%9f%20%20%d0%a0%c2%a4%d0%a0%d1%91%d0%a0%c2%b7%d0%a0%d1%91%d0%a0%d1%94%d0%a0%c2%b0%2013.02.07%20%d0%a0%c2%ad%d0%a0%d0%8e%202026.doc%23_Toc177378083

1. O6mas xapakrepucTuka padoueii nporpaMmmsl 001eo0pa3oBaTe/JbHOI
aacoumanabl OO0/ 13 Ousuka

1.1. MecT0 AUCUMIUIHHBI B CTPYKTYpe OCHOBHOH mPO(ecCHOHAIbHOI
o0pa3oBaTebHOI POrpaMMbl

Oo6uieoOpazoBarenbHas gucuuiinHa OO/ 13 ®duszuka sBiasercs 00g3aTENbHON
4acThi0  00MIe00pa3oBarenpbHOro I1MKia oOpasoBarensHO mporpammel  CIIO B
cootBercTBUM ¢ DPI'OC mo cneumaneHocTH 23.02.01 Opranusaums nepeBO30K M
YIPABJICHUE HA SKEJIE3HOJOPOKHOM TPAHCHOPTE (MO BUIAM )

1.2. Ilesqn 1 iIaHMpyeMble pe3yJabTaThl 0CBOCHUSI IUCUHUIJIMHBI:

1.2.1. lleam AUCUMNJIMHBI:

Conepskanue nporpaMMbl oOieoOpazoBarenbHoi quctumuinabsl OO/J1. 13 dusnka
HAaMPABJICHO HA JOCTUKCHHE CICAYIOLIMX LENICH:

(OpMUPOBAHME MHTEPECA U CTPEMIICHHS O0YUYAIOMMXCS K HAYYHOMY H3YUYEHUIO
OPUPOJBI, PA3BUTUE UX UHTEIIEKTYAJIBHBIX M TBOPYECKUX CIOCOOHOCTENH;

Pa3BUTHE MPEACTABICHUNA O HAy4YHOM METOAE TMO3HAHWUA W (POPMHUpPOBAHHE
MCCIIEIOBATENILCKOIO OTHOLICHHS K OKPY>KAIOIIUM SIBJICHHSIM,

(OpMUPOBAHME HAYYHOTO MHPOBO33PCHHs KaK pe3yapTaTa H3YUYEHHS OCHOB
CTPOECHHMSI MATEPUH U (DYHIAMEHTAIBHBIX 3aKOHOB (PU3HKH;

(OpPMHUPOBAHUE YMEHUN OOBACHATH SIBJICHUS C MCHOJIb30BAHUEM (PUBMUECKHUX
3HAHWI U HAYYHBIX TOKA3aTEIbCTB,;

(opMUPOBAHWE TMPEACTABICHUI O poivd (PU3MKKA s Pa3BUTUS  JIPYIHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTkeHrne 3TUX 1eneid 00ecneunMBacTCs PEUICHHEM CICAYIOIIUX 3a/Jad B
MPOIIECCE U3YUEHUS Kypca (PU3UKK HA YPOBHE CPEAHEr0 00UIero oOpa3oBaHus:;

NpUOOPETEHUE CUCTEMBI 3HAHWK 00 OOMMX (PU3NUYECKHX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPUSAX, BKIFOUAS MEXAHUKY, MOJICKYJISAPHYIO (U3HKY, SICKTPOAMHAMUKY,
KBAaHTOBYIO (DU3UKY U 3JIEMEHTHI ACTPO(U3UKH,

(GOpMUPOBAHNE YMEHUI MPUMEHATH TECOPETUUYECCKHE 3HAHUS Il OOBICHCHUS
(U3AYECKUX SBICHUA B TPHUPOJE M s MPUHATUS TPAKTUUYECKUX PELICHUA B
IMOBCEAHEBHOM YKU3HH,

OCBOEHHME CIMOCOOOB PELICHUS PA3TUYHBIX 337a4 C SIBHO 3aJaHHON (PU3NYeCKOH
MOJIETIBIO, 3aJa4, TIOIPa3yMEBAKOIIAX CAMOCTOSTENILHOE CO3AaHNE (PU3NUECKOH MOACTIH,
COOTBETCTBYIOIIEH YCIOBHAM 334U,

NOHMMAaHWE (PU3NYECKUX OCHOB M MPHHLIMAIIOB ACHCTBHUS TEXHUUYECKUX YCTPOKCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB, X BIASHUS HA OKPYKAIOLIYIO CPENy;

OBJIAICHHE METOJaMU  CAMOCTOSITEJIbHOTO TJIAHUPOBAHUS M MPOBEACHUS
(PU3AYECKUX HKCIEPUMEHTOB, AHAJIN3a M MHTEPNPETAUMA WHPOPMALUK, OMPEACICHUS
JOCTOBEPHOCTH TMOJIyYEHHOTO PE3YbTaTa;

CO3aHHE YCJIOBHUA [UIA Pa3BATHS YMEHAN ITPOCKTHO-UCCIEI0BATEILCKOM,
TBOPYECKON IEATEITBHOCTH

Oco0eHHocTh  (POPMUPOBAHUS COBOKYIHOCTH 3a7ad W3YUYCHHS (DU3HKH SIS
CUCTEMBI CPEHETO MPOPECCHOHATBLHOTO 00pa30BaHUs 3aKII0YAETCS B HEOOXOIUMOCTH
peanu3zanmm  NpO(ECCHOHAIBHOM  HANpPaBIEHHOCTM  PEIIAEMBbIX  3a4ay, Y4éTa
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0COOEHHOCTEH CQepbl ACATENBHOCTH OyAyUIMX CICHUAIMCTOB, T.€. (POpMUpOBaHUS
MEXKIPEIMETHOTO COJACP)KAHUS OJHOTO WJIM HECKOJNBKUX Pa3AeioB TUCIUTUTAHBI
duzuka ¢ omHOM wim  Oosiee  0OWIENPO(YECCUOHANBHBIX  AUCIHUIUIAH — WJIU
npoeCCUOHANIBHBIM MojayjeM. [Ipu sTom mis Takoro pazzaena(oB) oOeCneYMBaAETCS
OBNaJcHUE OOYYAIOIUMUCS YMEHUSMHU MPOBOANTH MPSIMbIE U KOCBEHHBIE M3MEPECHMS,
WCCIICIOBAHUST 3aBUCUMOCTEH (PM3MYECKMX BEIWYMH M TOCTAHOBKY OMBITOB TIO
MPOBEPKE TMPEUIOKCHHBIX TUIOTE3. bBOonbilloe BHUMaHWE VYACHAETCS PEIICHUIO
pacuéTHBIX M KAYECTBCHHBIX 3amay. Jyis pacuéTHBIX 3a1ad MPUOPHUTETOM SIBIISIOTCS
3a/laud C SIBHO 33JJaHHON M HESBHO 3aJaHHON (PM3NYECKON MOEIBIO, MO3BOJISIIOLIUE
MPUMEHSTh U3YUYCHHBIE 3aKOHBI ¥ 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jeia Kypca, Tak v
UHTETPUPYSl TPUMEHEHWE 3HAHWH M3 pa3HbIX pasfenoB. s KaueCTBEHHBIX 3amay
OPUOPUTETOM  SBJISIOTCA  3aJaHusl Ha  OOBIACHEHME/TIpEACKa3aHWe TMPOTCKaHUs
(PU3UYECKUX SBJICHUM U TPOLIECCOB B MPO(ECCUOHANBHON cepe.

1.2.2. Ilnanupyembie pe3yJbTaTbl OCBOCHHSI 00mICO0pa30BaTEIbHOI
aacunJauHbl B cooTBeTcTBHA ¢ PI'OC CIIO 1 Ha ocHOBe PI'OC COO
Oco0oe 3HaueHue nucuuIuinHa umeeT npu popmupoannu U pazsutin OK u [1K.



Ko n HanmeHoBaHue
(hopMUpyeMbIX KOMMNETEHL WA

OK 01. Bbi6bupaTb cnocoo6bl

peweHns 3agay
npogeccnoHanbHoM
0eATeNbHOCTH
NPUMEHUNTENBHO K

pasnnYHbIM KOHTEKCTaMm

MnaHnMpyeMble pe3ynbTaTbl 0CBOEHUS AUCLUNNNHBI

O6bumel
B yacTu TpyAaoBOro BOCNMTAHUSA:
- FTOTOBHOCTb K Tpyay, OCO3HaHune LEHHOCTN
MacTepcTBa, TpyfontoGue;
- FTOTOBHOCTb K aKTUBHOM DEATENIbHOCTH

TEXHONOIMYECKOW U couManbHOW HampaBAeHHOCTH,
CNoCOGHOCTb  MHWLMMPOBATb,  NJaHWpPoOBaTb U
CaMOCTOSATE/IbHO BbIMOMHATH TAKyl0 LeSATENbHOCTb;

- MHTEpEeC K pasfinyHbiM chepam NpohecCMoHanbHOM
LEeATeNbHOCTH,

OBnapgeHue YHUBepcaibHbIMU yyebHbIMU
no3HaBaTe/IbHbIMWN AeACTBUAMMN:

a) 6a3oBble NOrnyecKme aecTBUSA:

- CaMOCTOATENbHO hopmMmynupoBaTh n
aKkTyanusuposaTb npo6nemy, paccmaTpuBaTb ee
BCECTOPOHHE;

- YyCTaHaB/nBaTb CyLLI,ECTBQHHbIVI NpU3HakK nUnn
OCHOBaHuA AnAd CpaBHEHMUA, KI'IaCCI/I(bI/IKaLI,I/IVI n
obobuieHmns;

- onpenendTb uenn neATeNnbHOCTH, 3afaBaTb

napaMmeTpbl U KPUTEPUMN UX LOCTMIKEHUS;
- BbIIBIATb 3aKOHOMEPHOCTWM 1 NPOTUBOPEYUs B
paccMaTpuBaeMblX SBAEHUSAX;

- BHOCUTb KOPPEKTUBbLI B AEATENbHOCTb, OLEHUBaATb
COOTBETCTBME pe3yNbTaToB LensiM, OLLeHNBATb PUCKK
nocnescTBUi LeATeNbHOCTH;

- pasBuBaTb KpeaTWBHOE MblILUEHWE MPU PELUEHUM
XXU3HEHHbIX Npobnem

6) 6a30Bble NccnefoBaTe/IbCKUe AeNCTBUSA:

- BNafieTb HaBblKaMW Yy4yebHO-uccnefoBaTebCKOR U
MPOEKTHOW [eATeNbHOCTU, HaBblKaMMW pa3pelleHuns
npobnem;

- BbIABNATb

NMPUYNHHO-CNEACTBEHHbIE  CBA3U n

JucunnnnHapHbie!
- chOPMMUPOBAHHOCTb NMPEACTABAEHUIA O POAM U MecTe PUNKK U
acTpOHOMWM B COBPEMEHHON Hay4HOW KapTWHe Mupa, O
cucTemoobpasyrouwed ponn ¢GU3NKM B PasBUTUU ECTECTBEHHbIX
HaykK, TEXHUKN n COBPEMEHHbIX TeXHOJ'IOFI/Iﬁ, 0 BKnapge
POCCUINCKNX W 3apyBeXXHbIX YUYEHbIX-(PU3NKOB B pasBUTUE HayKW;
NOHNMMaHWe (i)VISVI‘-IQCKOVI CywHOCTHN Ha6mo,u,ae|v|b|x ABNEHWUI
MUKpPOMUKPa, MaKpoMKupa n Merammpa; NOHNMMaHWe ponun
aCTpoOHOMMUM B I'IpaKTI/IHeCKOI\/'I LeATeNbHOCTH yenoBeKa n
JanbHellWeM Hay4YHO-TEXHUYECKOM pa3BUTUUM, poOauM (U3NKN B
hopmMupoBaHnM Kpyrosopa ”“ GYHKLMOHANbHOW TPaMOTHOCTM
yenoBeka Anga peweHna npakTu4eCKnx 3agad,
- Bnagetb OCHOBOMOMarakwwmnmmn CbI/I3I/IHeCKI/IMI/I NOHATUAMU WU

BE/IMYNHAMM,  XapakTepusyw UM  (Qu3nyeckme  MpoLecchl
(cBA3AHHBIMM C MEXAHWYECKUM [BUXEHWEM, B3aUMOLENCTBUEM
TeN, MexaHW4yeckumMu KofeGaHMAMM W BOMHAMU; aTOMHO-

MOMEKYNSPHbIM CTPOEHWEM BelecTBa, TENAOBbLIMU MPOLECCAMY;
3NEeKTPUUYECKUM W MArHUTHLIM MONMAMU, 31€KTPUUYECKUM TOKOM,
3N1eKTPOMArHUTHbIMU KOMe6aHUAMMW W BOJIHAMU, OMNTUYECKUMU
SBMNEHUSMMW; KBAHTOBbIMM SBNEHUAMW, CTPOEHWEM aToMa MU
aTOMHOTO fipa, Pagu0aKTUBHOCTbIO);

- BNajleTb OCHOBOMOMAralo W UMM aCTPOHOMMUYECKUMU MOHATUAMH,
MO3BONSAIWMMN XapaKTepnu3oBaTb MPOLECCHI, MPOUCXOASLUINE Ha
3Be3gax, B 3Be3[HbIX CUCTEMAX, B MeXralakTU4yecKoi cpege;
ABUXeHNe HeBGECHbIX TeN, 3BO/OLMI0 3B€3 U BCeneHHO;

- BNafeTb 3aKOHOMEPHOCTSIMM, 3aKOHAMMW U TeopusiMu (3aKOH

BcemMupHoro TtaroteHmda, I, Il un Il 3aKkoHbl HblOTOHA, 3aKOH
COXpaHeHMs  MexaHW4YeCKOh  3Hepruu, 3aKOH  COXpaHeHus
nMmnynbca, npuHLMN cynepnosnumm cun, npuHuunn

paBHOMPaBHOCTU MHepUWanbHbIX CUCTEM OTCHETA; MOJEKY/NAPHO-
KWHETUYECKYHD TEOPWUK CTPOEHUA BewecTBa, rasoBbleé 3aKOHbI,
I'IepBbIVI 3aKOH TEpPMOANHAMUKWN; 3aKOH COXpaHeHNA
INNEKTPNYECKOTO 3apdaga, 3aKOH Ky]'IOHa, 3akKoH Oma pgn4 y4dacTKa

1 YKa3bIBaroTCa POpMUpyeMble IMYHOCTHbIE U MeTanpeaMeTHble pesynbTarel M3 ®rOC COO (B nocnefHel pegakumm ot 12.08.2022) B OTIN1arofibHow opme
2 AncumnnnHapHble (NpeaMETHbIE) pe3ynbTaThl YKa3blBatOTCA B COOTBETCTBUM C UX NOMHbIM nepeyHem Bo PrOC COO (B nocnedHeld pepakuum ot 12.08.2022)



OK 02. Mcnonb3oBaThb
COBPEMEHHbIE cpeacTea
noucka, aHanmsa n
MHTepnpeTauum
WHpopmaLmu, 7
WH(OpPMaLNOHHbIE
TEXHOMOINM A1 BbINO/IHEHUSA
3ajay npodeccnoHanbHOA

[esiTeNbHOCTY

dKTyan3nposaTtb 3ajadyy, BbliABUraTb TUNOTE3Y €€
peweHna, HaXxoanTb aprymeHTbl ANnA AOoKa3aTe/NbCTBa

CBOMX YTBEPXAeHWIi, 3ajaBaTb napameTpbl WU
KPUTEPUYU peLLeHUs;

- aHanM3UpoBaTb MOJYYeHHble B XO4E€ peLeHus
3afiaynm  pesynbTaTbl, KPUTUYECKU OLEHUBATH WX
JOCTOBEPHOCTb, MPOFrHO3MPOBAaTb U3MEHeHUE B

HOBbIX YCNOBUAX;
- YMEeTb MNEPEHOCUTb 3HaHWA B MO3HaBATE/IbHYH WU
npaKTN4eCKyr obnacTun XN3HENEeATENbHOCTH;

- YyMeTb WHTerpupoBaTb 3HAHUA U3  pasHbIX
npeaMeTHbIX 06nacTei;
- BblA4BUTATb HOBblE ngeu, npeanaratb

OpurnHanbHbIE NOAXOAbl N PEWEHNA;
- CMOCOBGHOCTb UX MCNOMb30BaHUA B MO3HABATENbHOIA
n COLI,I/I&I'IbHOVI npakTunke

B 0651aCTM LEHHOCTN HAY4YHOr0 NO3HAHUA:

- CHOPMNPOBAHHOCTb MUPOBO33peHMS,
COOTBETCTBYHOLLETO COBPEMEHHOMY YPOBHIO
pasBuTUA HaykKm UM 0OWECTBEHHOW NpakTUKW,
OCHOBAHHOTO Ha ananore KYNbTyp,
Cnocob6CTBYHOLWEr0o 0CO3HAHWKD CBOEro MecTa B
MONMKYNbTYPHOM MUPE;

- COBEpLIEHCTBOBaHWE A3bIKOBOMW W uYMTaTeNbCKOMN
KynbTypbl KakK cpefcTBa B3aMMOAEWCTBUA MexXAay
NOAbBMMW U MO3HAHWUA MUPa;

- 0CO3HaHWe LUEHHOCTM Hay4YyHOW [esTeNbHOCTH,
rOTOBHOCTH OCYLLEeCTBAATb MPOEKTHYHO 7
MCCNef0BaTeNbCKY AEATENbHOCTb WMHAUBUAYANBHO
n B rpynne;

OBnapgeHwne YHUBepCcasibHbIMU
no3HaBaTe/IbHbIMU AeCTBUAMMN:
B) paboTa ¢ MHopmaumei:

- BNajeTb HaBblKaMy MOMAYyYeHUs WHGPOpMaLUM U3

yUYebHbIMMK

uenu, 3akoH OMa pfns NOMHOW 31eKTPUYECKOlW Lenu, 3aKoH
Jxoyns - JleHua, 3aKOH 3/IeKTPOMArHWTHOW WHAYKUUM, 3aKOH
COXPAaHEHWUS 3IHEPTUM, 3aKOH NPAMOSUHEHHOro pacnpocTpaHeHus
CBETa, 3aKOH OTPaXeHUS CBeTa, 3aKOH MPENIOM/IEHUs CBETA; 3aKOH

COXPAHEHWS 3IHEpPruu, 3aKOH COXPaHEHUS MMMYIbCa, 3aKOH
COXpPaHEHMs  3NeKTPUYECKOro  3apsfa, 3akOH  COXpaHeHwus
MaccoBOro 4ucna, mnoctynaTel Bopa, 3aKOH pPajgMOaKTUBHOTO
pacnaga); yBepeHHOoe MCnonb3oBaHue 3aKOHOB n
3aKOHOMEpHOCTeli nmpuW  aHanuse (QU3NYECKUX  ABNEHUR ©
MpOLEeccoB;

- CCbOpMI/IpOBaTb YMeEHNA pewaTtb pacCyYeETHblE 3afayn C HABHO
Sa,anHOﬁ CpI/I3I/I‘-IeCKOI7I MOAENbO, NCNONb3YyA qmsmqecr(me 3aKOHBbI
n npumHumMnbol; Ha OCHOBE aHa/lu3a YyCnoBua 3ajayn Bbl6|/|paTb

(hU3NYECKYD MOfAEeNb, BbIAENATb (PU3UUYECKME BENUYUHBI W
thopMynbl, HEOGXOAUMbBIE A5 €€ PEeLleHNs, NMPOBOAUTL pacyeTbl U
OLEeHMWBATb PeasbHOCTb MOJIYYEHHOrO 3HauyeHUs (U3NYECKOI
BE/IMUYUHBI;  pelwaTb  Ka4yeCTBEHHble  3afjauyu,  BbiCTpanBas

NOTMYECKN HENPOTUBOPEUYUBYHO LLEMOYKY pPacCy>XAeHWin ¢ onopoii
Ha M3y4YeHHble 3aKOHbI, 3aKOHOMEPHOCTW U (hU3NYECKUNE SSBNEHUS
-chopMupoBaTb YMEHWS YUYWUTbIBATb TpaHWULbl MPUMEHEHUS
M3YUYEHHbIX  (M3NYECKUX  MOfAeneil:  maTepuanbHas  Touka,
MHepuWanbHas CcuUcTemMa OTcYeTa, WAeanbHblA ras; Mopgenun
CTPOEHUSA TrasoB, KWAKOCTE W TBepAblX TeNn, TOUYEYHbINA
3NeKTPUYECKUNI 3apsag, spepHas MOAENb aTomMa, HYK/IOHHas
MOJEeNb aTOMHOTO sifpa Npu peweHnn HU3nYecKnx sagay;

- copmupoBaTb COOGCTBEHHYID MNO3ULMIO MO OTHOWEHU K
(hM3NYeCKON MHGpopMaymm, nonyyaemoi M3 pasHbiX MCTOYHUKOB,
yMeTb WUCNONb30BaTb LWUGPOBbIE TEXHOMOrMKW ANA  MOWCKa,
CTPYKTYpUpOBaHMUSA, MHTepnpeTauun U npeacTaBfeHns yyebHoOl 1
Hay4YHO-MONYNAPHONA NHopMaLum; pasBuUTH YMEHUS
KPUTUYECKOTO aHann3a nony4yaeMoin MHpopmayum



OK 03. TlnaHunpoBatb U
peann3oBbiBaTb CO6CTBEHHOE
npogeccnoHanbHoe "
JINYHOCTHOE passuTue,
npeanpUHUMaTesbCKYHo

[0eATeNbHOCTb B
npogeccnoHanbHoOM cthepe,
MCrosb3oBaTb  3HAHUA MO

(hMHAHCOBOW rpamoTHOCTM B
pas/InYHbIX XU3HEHHbIX
cuTyaumnsax

MCTOYHWKOB  pasHblX  TWUNOB, CamMOCTOATENbHO
OCYLLeCTBNATb MOWUCK, aHanus, cucTtemaTtmsauutio u
MHTepnpeTauuto MHPOpMaLMN pasanyHbIX BULOB WU
thopm npepcTaB/ieHUS;
- co3faBaTb TeKCTbl B pas3MUyHbIX (opmatax cC
yyeTOM Has3HayeHWs WHGQOpMauUM U LeneBol
ayamtopun, BblGMpasn ONTUMaNbHYIO hopmy
npeAcTaB/ieHUa U BU3yanusauuu;

- oueHmBaTb [OCTOBEPHOCTD,
MHpopMayum, ee COOTBETCTBUE

MOpPalbHO-3TUYECKUM HOPMaM;

NETMTUMHOCTb
npaBoOBbIM n

- Mncnonb3oBatb CpeAacTBa I/IHCbOpMaLI,I/IOHHbIX n
KOMMYHUKaLWOHHBIX TEXHONOrni B peweHnn
KOTHUTUBHDbIX, KOMMYHUWKaTUBHbIX n
OopraHn3aumMoOHHbIX 3agad c CO6I'HO,EI.€HVI€M

Tpe60BaHUI 3IPrOHOMUKU, TEXHWKWM 6GE30MacHOCTH,

TUTVEHBI, pecypcocbepexeHus, NpaBOBbIX n
3TUYECKMNX HOPM, HOpM MH(POPMALMOHHOW
6es3onacHocCTH;

- BNajeTb HaBblKaMW pacrno3HaBaHWA U 3alMThbl
nHopmaumu, NHGOPMaLNOHHOM 6eszonacHoCTU
NINYHOCTHK

B 0651acTV AYXOBHO-HPaBCTBEHHOI0 BOCMUTAHUA:
- c(OopMMUPOBAHHOCTb HPaBCTBEHHOr0 CO3HaHMUA,
3TUYECKOTO0 MOBEJEHUS;

- CMOCOOHOCTb OLEHMBATb CUTyauUUI0 U MPUHUMATH
OCO3HAHHbIE pelleHNs, OPUEHTUPYACb Ha MOpPanbHO-
HPABCTBEHHble HOPMbI U LLEHHOCTHN;

- 0CO3HaHMe J/IMYHOrO BKNajga B
yCTONYMBOro 6yayLyero;

- OTBETCTBEHHOE OTHOLWEHWE K CBOMM POAUTENAM W
() LPYrum YneHam CeMbM, CO3JaHUK CeMbU Ha
OCHOBe 0CO3HaHHOrO MPUHATMA LeHHOCTel
CEMEMHOW >XM3HW B COOTBETCTBMM C TPaguLUAMMU
HapogoB Poccuu,;

OBnageHne yHUBepcasibHbIMW PerynaTUBHbIMU
[JeNCTBUAMMN:

nocTpoeHne

- BnageTb OCHOBHbLIMW  MeTOAaMM  HAy4YHOro  MO3HaHus,
MCMONb3YyeMbIMN B (PU3UKe: MNPOBOAWTb MNpPsSIMble U KOCBEHHbIe
n3MepeHns QU3NUYeCKUX BEINUYNH, BbIGUpPas ONTUMaNnbHbIA CNoco6
M3MEPEHUS U UCMONb3ys  W3BECTHble  METOAbl  OLEHKMU
norpelHocTel NU3MepeHuit, MpPoOBOAUTb nccnegoBaHue
3aBUCUMOCTEN (DU3NYECKUX BEAMUYUH C UCMONb30BAHUEM MPAMbIX

M3MepeHU, O06BLACHATL MONYyYEHHble pe3ynbTaThl, WCMNONb3YH
(hM3nyvecKre TeOpuu, 3aKOHbl W MOHATWA, W AenaTb BbIBOAbI;
co6nogate npaeuna 6e3onacHoro Tpyga nNpu  NPOBEAEHUN

nccnefoBaHWiAi B pamkKax Y4yeOGHOro 3KCMepuMeHTa U y4yebOHO-
nccnefoBaTenbCKO AeATENbHOCTM C MCNONb30BaHUEM LUGPOBLIX
M3MEPUTENbHbIX YCTPOWCTB ” nabopaTopHOro 060pyAOBaHUS;
chOpMMPOBAHHOCTL MpeACcTaBAeHNA 0 MeTofax MNonyYeHUs
Hay4HbIX aCTPOHOMMUYECKUX 3HAHMWIA



OK 04. AhdheKTUBHO
B3aMMOAeNCTBOBATb "
paboTaTb B KO/NEKTUBE W

KoMaHge

a) camoopraHusauuna:
- CaMOCTOATE/IbHO OCYWECTB/ATb MO3HaBAaTE/IbHYH
0eATeNbHOCTb, BbIABAATb I'Ip06ﬂ9MbI, CTaBUTb "

thopmynupoBath COOGCTBEHHbIE 3ajlaum B
06pa3oBaTe/ibHOW  AEATENIbHOCTM M >KU3HEHHbIX
CUTyaLuax;

- CaMOCTOATENbHO COCTaBAATb MNAaH peleHUs
npob6nembl € Yy4eTOM MMEHLWUXCA Pecypcos,
CO6CTBEHHbBIX BO3MOXHOCTEN 1 MPeanoYTEHNIA;

- 1aBaTb OLEHKY HOBbIM CUTYaLUAM;

cnoco6cTBOBaTh (HOPMUPOBAHUIO W MPOSIBAEHUIO
WMPOKOW 3pyauMLMM B pasHbiX 061acTaX 3HaHWUIA,
MOCTOSSHHO MNOBbIWATL CBOW 06pa3oBaTebHbI W
KYNbTYPHbI YPOBEHb;

6) CAaMOKOHTPO/b:

MCnonbL30BaTb MNpuUeMbl pednekcun Ana  OLEHKM
cuTyauuun, Bblbopa BEPHOTO PELLEHNS;

- yMeTb OUEHMBAaTb PUCKM W CBOEBPEMEHHO
NMPUHUMaTb PEEHNS NO UX CHUXEHUIO;

B) SMOLMOHANbHbIN WHTEeN/eKT,
npeagnonaraWwmnin chopmMmnMpoBaHHOCTb:
BHYTpPEHHeN mMOTMBaLMWU, BKAKOYaKOLWel CTpemaeHue
K [OOCTUXEHWI Ueanm 1 ychnexy, ONTUMU3M,
MHULMATUBHOCTb, YMEHMWE AeiCcTBOBATb, UCX0A4A U3
CBOUX BO3MOXHOCTEN;

- amMnatuu, BK/lYalueld CNnoco6HOCTb MOHUMaTb
3MOLMOHANbHOE COCTOSIHWE APYTUX, YYUTbIBATb €ro
Npu OCyU,eCTBIEHUN KOMMYHMKaLWUN, CNOCOBHOCTL K
COYYBCTBUIO U COMEPEXMNBAHUIO;

- couManbHbIX HaBbIKOB, BKAOYAKOLMX CNOCOBHOCTb
BbiCTpamBaTb OTHOLWEHWUS C APYTUMMW NOAbMU,
3a60TUTbCA, MNPOABNATb WHTEpPeC W paspelatb
KOH(NUKTBI

- TOTOBHOCTb K CaMOpa3BUTWIO, CAMOCTOSTENbHOCTM
M camoonpefeneHuto;

-OBNlafileHNe HaBblKaMW y4yebBHO-Uccnef0BaTeNbCKOW,
NMPOEKTHOWM N counanbHOW LeATeNbHOCTH;

- O0BNajeTb YyMeHuWsMKU paboTaTb B TPYnne C BbIMOSIHEHUEM
pPasMuYHBIX COLMabHbIX POJEN, MaaHMpoBaTh pPaboTy Tpymnnsl,
pauMoHanbHO pacnpeaenaTb [LeATeNbHOCTb B HECTaHAAPTHbIX
CUTyaLusax, afleKBaTHO OLEHMBATb BKAAL KaXAOr0 M3 YYaCTHUKOB
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OK 05. OcyuwecTBnAaTh
YCTHYHO n NUCbMEHHYO
KOMMYHUKaL NI Ha
rocyfapCTBEHHOM A3blKe
Poccuiickoi  depepaunn ¢
yyeToM 0COOEeHHOCTEN

COLMaNbHOro M KyNbTYpPHOTO
KOHTeKcTa

OBnageHne YHUBEPCaNbHbIMN
KOMMYHUKaTUBHbIMU [eiCTBUAMMN:

6) COBMeCTHas AeATeNIbHOCTb:

- MOHWMMaTb M  MCNONb30BaTb NpeuMyliecTBa
KOMaHAHON N MHAWBUAYaNbHOW paboThl;

- NpUHUMATb LENNU COBMECTHOW [JesTeNbHOCTH,
OpraHn3oBbiBaTb M KOOPAUHMPOBATL AENCTBUA NO ee
LOCTUXKEHUIO: COCTaBNATb nnaH pencTeui,
pacnpefienaTb PoaM C Y4eTOM MHEHWIA Y4yaCTHWKOB
06CyXAaTb pe3ynbTaTbhl COBMECTHON paboThl;

- KOOPAWHNPOBATb U BbIMONHATL paboTy B YCNOBUSX
peanbHOro, BUPTYanbHOr0 W KOMOGMHMPOBAHHOTO
B3aMMOJEeNCTBUS;

- OCYyWecTBNSATb  NO3UTMBHOE  CTpaTermyeckoe
noBeAaeHWe B pasfiNUHbIX CUTyauusax, NPOABNSATH
TBOPYECTBO M BOOGpaXKeHMe, 6bITb MHULWATUBHBIM
OBnafgeHne yHuMBepcasibHbIMU PerynaTUBHbIMMU
JeNCTBUAMMN:

r) ApUHATKE Cebs 1 Apyrux N aen:

- NPUHUMATb MOTWUBbLI U apryMeHTbl ApPYrux N el
npu aHann3e pe3ynbTaToB AeATENbHOCTH;

- NpM3HaBaTb CBOe NPaBO M NpaBO APYruX N0AeN Ha
OLWNGKM;

- pa3BMBaTb CMNOCOGHOCTL MOHMMATb MUP C MO3ULUN
APYroro yenoBeka

B 06/1aCTM 3CTETUYECKOrO BOCMUTAHUSA:

- 3CTeTMYeCKOe OTHOWEHWE K MUpPY, BKJ/OYas
3CTeTUKY  ObITa, Hay4HOro N TEXHWYECKOro
TBOpYecTBa, CMopTa, Tpyjda W OO ECTBEHHbIX
OTHOLWEHWIA;

- CNoco6GHOCTb BOCMPUHMMATb pas3finyHble BuUAb

WCKYyCCTBa, TPaAWNLMKU U TBOPUYECTBO CBOEr0 U APYTruUx
HapoAOB, OWYLATh 3MOLMOHANbLHOE BO3AelCcTBUE
NCKYCCTBa;

- y6eX/[eHHOCTb B 3HAYMMOCTU ANS NUYHOCTU U
o6l ecTBa OTEYECTBEHHOTO M MMPOBOTO WMCKYCCTBA,
3THUYECKUX KYNbTYPHbIX TPaguuuiAi U HAPOAHOTO

rpynnbl B pelleHne paccMaTpuMBaeMoii Npo6iembl

- copmmpoBaTb yMEeHMA pacno3HaBaTb (QU3NYECKUE HABNEHUS
(npoueccbl) U OOBACHATL WX HA OCHOBE M3YyYeHHbIX 3aKOHOB:
pPaBHOMEpPHOE W PaBHOYCKOPEHHOE NPAMOJNIMHEHOE [BUXKEHUE,
cBo6OfHOE MajeHue Ten, ABUXKEHWEe MO OKPYXHOCTW, WHepuus,
B3aumojeicTene Ten, kKonebaTenbHOe [ABMXEHUE, pPe30HAHC,
BO/IHOBOE  [ABUXeHUe; Anudty3ns, OPOYHOBCKOe [BUXKEHUE,
CTPOEHUE XNLKOCTEW 1 TBEPAbIX TeN, U3MeHEHNEe 06bema Tea npu
HarpesaHumn (OXlaXXAeHWU), TenynoBoe paBHOBecue, WUCNapeHue,
KOH[eHcaluusa, NnaBneHne, KpUCTannmnsauma, KuneHne, BAaHoOCTb
BO3jyXa, CBSi3b CpPeAHeil KWHETUYEeCKON 3JHeprum TEennoBoOro
LBVWKEHNS MONeKyn ¢ abCoMTHON TemnepaTypoil, NOBbIWEHNE
LaBneHusa rasa Npu ero HarpeBaHWU B 3aKpbITOM COCyfAe, CBA3b

10



OK 07. CopgeictBoBaTb
COXPaHeHUo OKpY>XatoL e
cpeabl, pecypcocbepexxeHuto,
NMPUMEHATb 3HaHuA 06
N3MEHEHUN Knnmara,
npUHUUNbI b6epeXxxnnBeoro
Nnpou3BoACTBa, 3(PPEKTUBHO
flencTBoBaThb B

ype3BblUYaHbIX CUTYaLUsAX

TBOPYECTBA;
- TOTOBHOCTb K CaMOBbIPaXeHWH B PasHbiX BufAax
MCKYyCcCTBa, CTpPeMJieHWe  MNpoABAATb  KauyecTBa
TBOPYECKOW JIMYHOCTH;

OBnapgeHwne YHUBepcanbHbIMU
KOMMYHUKaTUBHbIMU [eCTBUAMMN:

a) obLeHme:

- OCYyLLecTBNATb KOMMYHMKaLuWM BO BCeX chepax
XU3HU;

- pacno3HaBaTb HeBepbanbHble cpeacTBa 06LULeHMA,
NoHMMaTb 3HauyeHue coymnanbHbIX 3HaKoB,
pacnosHaBaTb npeanochbiNKu KOH(M NTNKTHbIX
cuTyauunii n cmaryatb KOHPAUKTHI;

- pasBepHYTO M NOTMYHO WM3NaraTb CBOK TOYKY
3pPEHMSA C UCNONb30BAHMEM SI3bIKOBbIX CPEACTB

B 0651aCcTV 3KONOrMYecKoro BOCNUTaHUA:

- chopMMPOBAHHOCTb 3KONOTMYECKOW KyNbTyphl,
NOHUMaHWEe BAUAHUA COLMaNbHO-3KOHOMUYECKMX
NMPOLECCOB Ha COCTOSSHME NPUPOAHON U coLManbHON
cpeabl, 0CO3HaHue rno6anbHoOro XapakTepa
3KONOTMYECKNX NPobem;

- NnaHuMpoBaHWe W OCYL,eCcTBfieHNe AeicTBUlA B
OKpy>XalwLWen cpefe Ha OCHOBE 3HaHWUA LUenei
YCTOYMBOTO Pa3BUTUSA YENOBEYECTBA;

aKTMBHOE HenpuaTue AEWCTBUI, MPUHOCALWUX Bpes
OKpyXatwei cpege;

- yYyMeHuWe MNpOrHo3upoBaThb
3KONOrMYecknme MNOCNeACTBUS
fecTBUA, NpegoTBpawaTb UX;
- pacwupeHune onbiTa AeATENbHOCTWU 3KOIOTUYECKOI
HanpaBNeHHOCTH;

- OBNafieHne HaBblKaMM y4ye6HO-MCCNef0BaATENLCKOA,
NMPOEKTHOW N couNanbHOW AeATeNbHOCTH

HebnaronpuATHbIE
npeanpuHNMaeMbl X

Mexny napamMmeTpaMmu cocToAHNA rasa B msonpouyeccax,
INEeKTpusaumnsa TEN, B3aMMOA6ﬁCTBMe 3apAanos, HarpeeaHune
nposogHMKa c TOKOM, B3aI/IMO,IJ'EI\/’ICTBI/Ie MarHMToB,

3NeKTPOMarHuTHas WHAYKUWA, AeACTBME MArHUTHOrO MONS Ha
NMPOBOAHUK C TOKOM W ABMXYLWWICA 3apaj, 3NeKTPOMarHUTHbIE
Kone6aHMA W BOJHbI, MPAMOSIMHENHOE pacnpoCcTpaHeHUe CBeTa,
OTpaXeHue, npenomnaeHne, UHTepepeHUnsa, Audpakuma w
nonfpusauma cBeTa, Aucnepcus cBeTa; (OTO3INEKTPUUECKU
ahekT, CBeTOBOE [aBfeHWe, BO3HUKHOBEHWE NIMHENYaToro
cnekTpa aToma BOAOpOfa, eCcTeCTBEHHas W UCKYCCTBEHHas
pagnoakTUBHOCTb

- chopmupoBaTb YMEHWS MPUMEHATb MOMYyYeHHble 3HAHWUS ANS
06bSACHEHUA YCNOBWUIA nNpoTekaHUs (U3MYECKUX SBNEHUA B
npupoge W ANS  NPUHATUA  NPaKTUYECKUX  pelleHuid B
MOBCEAHEBHOW >KM3HM [na obecnevyeHMs 6Ge3omacHOCTM npu
obpaweHun ¢ ObITOBBIMM  nNpubopamMu U TEXHUYECKUMU
ycTpoiicTBaMU, COXPaHEHUS 340p0OBbA W COGMKAEHUA HOPM
3KO/I0TMYECKOT0 MOBEeAEHUA B OKpYXallLlleid cpefe; NOHUMaHuWe
HEOOXOAMMOCTU NMPUMEHEHUA LOCTUXXEHUA DU3UKM U TEXHONMOTUN
4NS paumMoHanbHOro NPpMPoOLONONbL30BaHMA

MK 2.2. OpraHn3oBbIBaTb ABUXXEHUE - TOTOBHOCTb K TpyAy, OCO3HaHWe LUeHHOCTU - oBNnafeHue OpraHnsayMoHHbLIMU "
TpaHcrnopTa, obecneunBaTb MacTepcTBa, TpyLontoobue; nosHaBaTelbHbIMMU YMEHUAMU
6esonacHoCTb ABUXKeHUA Ha - YMeHMe MNporHo3MpoBaTb HebNnaronpuAaTHble CamMOCTOATE/IBHOTO  NpuobpeTeHUs HOBbIX
TpaHcrnopTe 7 pewaTtb 3KOJI0rM4yecKme nocnecTBmA NpeanpuUHUMaeMbiX 3HAHWA B MNPOLECCe BbIMOSIHEHNSA MPOEKTHbIX U
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npogeccnoHanbHble 3afauu
nocpeAcTBOM NpUMeHeHUs
HOPMaTUBHO-NPaBOBbIX JOKYMEHTOB
MK 3.1. MNnaHnpoBaTb 7
OpraHn3oBbIBaTb pa6oTy no
TpaHCnopTHO- NIOTUCTUYECKOMY
o6cnyxmBaHui B cdepe rpy30BbIX
nepeBO30K

JeAcTBUN, NpeaoTBpaLlaTh UX;

- BHOCMTb KOPPEKTUBbI B [AeATENbHOCTb,
OueHMBaTb COOTBETCTBME pe3y/ibTaToB LeNsam,
OLeHMBATb PUCKW MOCNEACTBUI AeATENbHOCTMU;

- MNOHMMaTb W WCMNOAb30BaTb MNpenmMyLlecTBa
KOMaHAHOW U NHANBUAYaNibHOM paboThbl;

- YMEeTb NEPeHOCUTb 3HAHUSA B NO3HABaTE/IbHYIO U
NPaKTUYeCKYH 06/1aCTV XU3HEAEATETbHOCTMU;

- KOOpAMHWMpOBaTb W BbIMOAHATL paboTy B
YyCNoBUAX peanbHOro, BUPTYaslbHOTO n
KOMOGMHNPOBAHHOI0 B3aUMOLENCTBUS;

- flenaTb 0CO3HaHHbIN BbIGOP, aprymeHTMpoBaTb
ero, 6paTb OTBETCTBEHHOCTb 3a peLUeHue.

y4yeOHO-nccnefoBaTeNnbCKNX paboT, YMEHUAMMU
paboTaTb B  rpynne ¢  BbINMO/IHEHMEM
pasfIMYHbIX CoUManbHbIX POJei, NaHNPOBATb
paboTy rpynnbl, paunoHanbHO pacnpefensaTb
0eATeNbHOCTb B HeCTaHAapTHbIX CUTyauusx,
afleKBaTHO OLUEeHMBaTb BKAaj Kaxaoro us
y4yacTHUKOB rpynnol B peLleHmne
paccmaTpuBaemMoli nNpobsiemsi;

- C(OPMMPOBAHHOCTb YMEHUI aHaNM3NpPoOBaTb
M OueHMBaTb MOCMeACTBMA  ObITOBOM W
NPON3BOACTBEHHOW [AeATe/IbHOCTU YeNoBeKa,
CBSI3aHHOW C (M3MYecKMMM npoueccamn, c
no3vLnii 3KOMT0FNYeCKOA 6e3onacHoOCTu;
npeacTaB/IeHN 0 pauuoHanbHOM
NPUPOAONOAb30BaHNN, a TakKXe pasyMHOM
NCMONb30BaHUM  AOCTUXKEHWIA HayKu n
TEXHOMOTUI  ANa  Ja/ibHEMLWero pasBuUTUSA
YenoBeYyecKoro obLyecTsa.
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2. CTpykTypa u coaepxranue 00meo0pa3oBaTe/JbHOH TUCHUILIHHBI

2.1. O6beM AUMCUMIIMHBI U BHABI Y4e0HOI paGoThI

Bun yueoHoii padoThI Oo0bem B
yacax
O0bem o0pa3oBaTeIbHONH MPOrPaMMBbI JUCHUIJIHHBI 180
B T.4.
TCOPETHUCCKHAC 3aHATHS 86
71a00PATOPHBIC 3AHITHS 36
IpaxTudeckue 3aHATHA 30
OCHOBHOE COACPIKAHKC 122
[IpodeccroHatbHO OPUESHTUPOBAHHOE COMEPIKAHUE 58
IMpomesxkyTouHas arTecTanms
1 cemecTp — AudpepeHIHPOBAHHDBIN 3a4eT *Ex
2 ceMecCTp - IK3aMeH




2.2. TemaTu4ecKHii IVIAH U COAEPKAHNE TUCUMINVINHBI «DH3HKA»

HaumeHnoBanmue Coaepxanue yueOHOro marepuaja (0CHoBHoe U NpogeccCHOHAIBHO OPUEHTHPOBAHHOE)3, Oo0bem | @opmupyembie
pa3aeioB H TeM JIa00paTopHbIe M MPAKTHYECKHE 3AHSTHS, MPHKJIAAHOH MOAYJIb (MPH HAJIMYUH) 4aCcOB | KOMIETeHHH
1 2 3 4
Paspen 1. @u3uka 1 MEeTOABI HAYYHOI0 NO3HAHUSA 2
Tema 1.1 CoaepxaHue yuyeOHOro MmatepuaJia 2 OK 03
BeeneHue Dusnka - HayKa O npupone. HayuHble METOMBI MO3HAHMST OKPYIKAOLIEro Mupa. Pojib SKCIIepUMEHTa OK 05

1 TEOPUU B MPOLIECCE MO3HAHUS MPHUPOIBL. JKCIEPUMEHT B Pusuke. MoaennpoBanne HU3NIECKHX]
ABIeHU M npoueccoB. Hayunble runoresbl. @usndeckue 3aKOHBI U TeopuH. ['paHuLb]
NPUMEHUMOCTH (pu3mueckux 3akoHOB. [lpuHrmmm coorBercTBusi. Pomb u Mmecto ¢(usuku B
(bopMHUpPOBAHUN COBPEMEHHOM HAYYHON KAPTHHBI MUPA, B IPAKTHUECKOH NS TEIHbHOCTH JIFOIeH

Pazaen 2. MexaHuka 18
Tema 2.1 Conep:kaHue yueO0HOr0 MaTepHaJa 6
KunemaTtnka Mexanuueckoe pABmxeHue. OTHOCUTENIBHOCTh MEXaHUYECKOro [BrkeHus. Cucrema OTCUETa.

TpaexTopust. Ilepemernenne, ckOpocTh (CpemHsisl CKOPOCTb, MTHOBEHHAsl CKOPOCTb) U YCKOPEHHE
MaTepuaibHONW TOUYKHM, MX IPOEKLHUHU Ha OCH CHCTeMbl KoopauHaT. Clo)KeHue IepeMelLieHuil U

CIOXKeHHe cKopocTed. PaBHOMEpHOE W PaBHOYCKOPEHHOE MpsiIMONMHEHHOe nBrkeHue. ['paduku OK 01
3aBUCUMOCTH KOOPAUHAT, CKOPOCTH, YCKOPEHUs, MyTH U MEPEMEIEeHHUs] MaTepUaIbHOM TOUKH OT) OK 02
Bpemenn. CoOomHoe maneHuwe. YckopeHue CBOOOAHOrO maaeHus. KpuBoiuHEHHOe ABUKEHUE. OK 04
JIBH>k€HHE MAaTepHAIBHON TOYKHU MO OKPYKHOCTH € MOCTOSTHHOM IO MOIYJIIO CKOPOCTBI). YTJOBasy OK 05
CKOPOCTb, TuHEeiHas ckopocTh. [lepuon u yacrora obpamenus. [{eHTpocTpeMUTENbHOE YCKOPEHHE OK 07
[paKTHYECKHE 3aHITHS 2 IK 2.2
[MpakTHUeckue pabOThI: K 3.1

TexHUUeCKre yCTPONCTBA U MPAKTHYECKOE MPUMEHEHUE. CIUAOMETP, ABH)KCHUE CHAPSOB, LICTIHBIC
1 pEMEHHBIC ITIEPENAYHN.
Tema 2.2 Conep:kaHue yueOHOr0 MaTepHaJa 6
JnHamuka [Tpuaumn otHocutenbHOCTH ['anunes. Ilepsriil 3akoH HeroToHa. MHEepLuanbHbIe CUCTEMBI OTCUETA.
Macca Tena. Cuna. Ilpunnun cynepnosuumu cui. Bropo# 3axkoH HeioToHa ans marepuaibHOM
Toukn B mHepumanabHOH cucteme orcuera (MCO). Tperuit 3akoH HproTOHa n1Jisl MarepuasbHBIX]

? O6pa3oBaTeTbHAA OPTAHK3AIHA BIPABE CAMOCTOATEILHO ONPEACIATH MOCIIE0BATEILHOCTD H3YUCHHA PA3ICTIOB M TEM, BXOIANMX B HHX, 4 TAKKE MEPEPACTIPEACIATh KOTHUECTBO YACOB
JUIS OCBOCHHS OOYYAIONIMMHECS YUYCOHOTO MaTepHanma, ¢ yUCTOM JIOTHKH (DOPMHPOBAHHUS MPEAMETHBIX PE3yIbTATOB, OOIMUX M MPO(ECCHOHATLHBIX KOMIICTCHIHMA, MEKIIPECAMETHBIX
CBA3CH C IPYTHMH THCIHILTHHAMEA 001Co0pa30BaTCABHOTO 1 00mempo()eCCHOHATBHOTO HHKIOB yucOHoro Tana OIT CIIO.
* Yacel mpakTHYECKHMX PAOOT YUTCHBI B CONCPKAHMH YYEOHOTO MATEPHANA M BXOJAT B OOIIEE KOJHYECTBO YACOB MO TeMe. Uackl 1a0OpaTOPHBIX PaGoT M MPo()eCCHOHATBHO
OPHCHTHPOBAHHOTO COACPKAHUA YUUTHIBAKOTCA OTACIBHO.
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TOYEeK. 3aKOH BCceMHpHOro TsroreHus. Cuma TspkecTu. IlepBas kocmudeckas CKOpocTb. Cuial
yrnpyroctu. 3akoH ['yka. Bec tena. Tpenue. Bumsl TpeHus: (Mokosi, CKOnbkeHus1, kadenus). Cua
rpeHusi. Cyxoe TpeHue. Cuia TpeHHsI CKOJIBXKEHUS U cuijia TpeHus: nokos. Koaddunument tpenus.
Cuna conpoTUBIIEHUS MPU JBIKEHUU TeJla B KUAKOCTU UM rase. [locTynaTenbHOe U BpalaTeNbHOE
MBIDKEHHE aOCOMIOTHO TBEPAOTO Tesna. MOMEHT CHUJIbl OTHOCHUTENIBHO OCH BparneHus. [lmedo cuibL
'Y cioBust pasHOBecust TBepaoro Tesna B MCO

[IpakTHUECKHE 3aHATHS

[TpakTuyeckue padorel: M3yueHue NBHXKEHUs OpycKa MO HAKJIOHHOW IJIOCKOCTU TMOJ AeHCTBHEM|
HECKOJBbKUX CHII. TexHU4YecKkHue yCTpOUCTBA U MPAKTUYECKOE MPUMEHEHHE. NOAIIUITHUKY, IBUKEHUE)
MCKYCCTBEHHBIX CIYTHUKOB

Tema 2.3
3aKOHBI COXPAHEHUsI B
MEXaHUKE

Conep:kaHue yueO0HOro MaTepuaJa

Mexanudeckass pabora m mouHOCTh. KuHerndeckass sHeprusi. [loTeHumanbHas >HEpPrus. 3aKOH
COXpaHEHHs MEXaHH4YeCKOW 3Hepruu. PadoTta CHibl TSKECTH W CHIbl yrpyroctd. llpumeHenme
BaKOHOB COXpaHeHwHs. MIcronb30BaHNe 3aKOHOB MEXaHUKHU JUTst OOBSCHEHUS IBHU)KEHUST HEOECHBIX TeJ
1 NI pa3BUTHS KOCMHUYECKHMX HMCCIENOBAaHUMN, MPaHULIbI MPUMEHUMOCTH KJIACCHUECKONH MEXaHUKU.
MMnyapc MaTepuadbHOH TOUKM (TeNa), CHCTEMbl MaTepHUAlbHBIX TOUEK. WMITyJNbC CHIIBI U
M3MEHEHHE UMITyJIbCa Tejla. 3aKOH COXPAaHEHHUs MMITyjbca. PeakTuBHOe nBIKeHHE. Pabora cuibl
MomHocTe cunbl. KuHermueckass »Hepruss MaTepuanbHOW Toukd. Teopema 00 uW3MeHEHHH
kuHeTndecko  oHepruu. IloreninumanbHas  sHeprusa.  IloTeHIManbHas  SHEPrus  yOpyro
neopMUpPOBaHHOH TpyKUHBL [loTeHIManbHAs 3HEPrusi Tena BOJU3M TMOBEPXHOCTH 3EMIIH.
[ToTeHIMaIbHBIE U HEMTOTEHUHANbHBIE CHIIbL. CBs3b pabOTHI HEMMOTEHIMAIBHBIX CUJI C U3MEHEHHEM
MeXaHUYECKOM SHEPIrUuu CUCTEMbI TeJl. YIIpYrue U HeyNnpyrue CTOJKHOBEHHS

KonTpoabHasi padora

[TpakTuyeckue paboThI:
TexHuYeCKHe YCTPOWCTBA M MPAKTHYECKOE MPUMEHEHUE. BOJOMET, KOMep, MPYKHUHHBINA MUCTOJIET,
ITBIOKEHNE MCKYCCTBEHHBIX CIYTHUKOB M PAKET.

Pasznen 3. Moaexkyasp

Hasi pU3HKa U TEPMOAMHAMHKA

30

Tema 3.1

Conep:kaHue yue0HOro MaTepuaJa

(OCHOBEI
MOJIEKY JISIPHO-

(OCHOBHBIE TIOJIOXKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOH TEOPHUH W WX ONbITHOE OOOCHOBAaHHE.
bpoyHoBckoe nBuxkeHue. Juddysus. Xapakrep OBHKEHUS U B3aUMOACHCTBUS YACTHIl BELIECTBA.

10

OK 01
OK 02
OK 03
OK 04
OK 05
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KMHETUYECKONTEOPUHN

Monenu CTpOEHHUS ra30B, KUIKOCTEH U TBEPABIX TeN U OOBSICHEHHE CBOWCTB BEIECTBA HA OCHOBE
pTUX Mozenel. Macca u pasmepnl monekyd. KomnuuectBo BemectBa. IloctosHHas Asoranpo.
TermoBoe paBHOBecue. Temmepatypa u ee usMmepenue. Illkama temneparyp Llenscus. Mogaenb
uaeanpHOro rasa. OCHOBHOE ypaBHEHHE MOJEKYJSPHO-KMHETHUYECKON TeOpuM HAeajbHOro rasa.
AOCONIOTHAS TEMIIepaTypa Kak Mepa CpeaHe KHHETUYEeCKOH SHEPTUH TEIJIOBOTO ABIIKEHHSI YACTHL]
rasa. Illxana temnepatyp KenbBuna. I'a3oBble 3akoHbl. Y paBHeHue Menneneesa-Knaneiipona. 3akoH
JlampToHa. M30mpornecchl B HAeaTbHOM Ta3e C TOCTOSIHHBIM KOJIMYECTBOM BemnecTa. I 'paduueckoe
NpeacTaBICHUE H30MPOLIECCOB: H30TEPMa, H30X0pa, n300apa

[IpakTHUECKHE 3aHATHS

[TpakTuyeckue paboThI:
M3Mepenne Maccbl BO3JyXa KJIACCHOM KoMHare. TexHuYeckne yCTpPOWCTBA U IPAKTUYECKOE
MPUMEHEHUE. TEPMOMETP, OapoMeTp

JlabopaTopHble 3aHsTHS

Ulabopatopras paborta 1 M3ydeHne ogHOro M3 M30IMPOIIECCOB

Tema 3.2
(OCHOBEI
TEPMOIUHAMUKHU

Conep:kaHue yueO0HOr0 MaTepHaJa

Buytpennsss sHeprusi. Padora m Teruonepenada. KomndecTBo TeruoTel. YpaBHEHHE TEIUIOBOTO
Oananca. Ilepsoenauano repmoguHaMuku. AnnabaTHbli npounecc. Bropoe Havano TepMOIUHAMUKH.
Terosele nsuratenu. KIIJ[ Ttemnosoro pasurarens. OxpaHa npuponbl. TepMoanHaMH4ecKas
cucreMa. BHyTpeHHSsS »Heprus TEPMOIWHAMHYECKOW CHUCTEMbI M CIIOCOOBI €€ W3MEHEHHS.
KonngyectBo Termorel U padota. BHYTpeHHsIE SHEpPrusi OJHOATOMHOTO HAEaJbHOro rasa. Buipl
TEIUIONEPENaYH. TEIIONPOBOAHOCTb, KOHBEKLINA, U3JyYEHHUE. Y IENbHAsA TEIUIOEMKOCTh BEIIECTBA.
KonugectBo Teruorel mpu Teruonepenade. [lonstie o0 ammabatHoM mpouecce. IlepBblii 3akoH|
repMonuHaMuKH. [IpuMeHeHne mepBOro 3akOHa TEPMOAMHAMHUKU K H3ompoueccam. I padudeckas
uHTepnpeTanns paboTel rasza. Bropoil 3akoH TepmomuHamukHn. HeoOparmmocTh mpoueccoB B
npupoze. Ternosble MamuHbl. [I[pUHINIIBI IEHCTBUS TETUIOBBIX MaluH. [IpeoOpasoBaHus SHEPTUH B
TeruioBbIx MamuHax. Kosgduument nonesnoro petictsust TeruoBoil Mamubbl. Lukn Kapao u ero
Ko3(ppuLeHT moJe3HOro neicTBHA. DKOJOrHUYECKHe MPOOJeMbl TEIUIOIHEPTeTUKU. TexXHUYeCKue
YCTPOHCTBA M MNPAKTHYECKOE MPHMEHEHHE. [BUTATEIb BHYTPEHHEIO CrOpPaHUs, OBITOBOH
X OJIOAWJIBHUK, KOHAULIMOHED

Tema 3.3

Conep:kaHue yue0HOr0 MaTepuaJa

OK 07
IIK 2.2
IIK 3.1
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ArperaTHble
COCTOSTHUS BEIIECTBA
1 Qa3oBble
nepexoabl

[TapooOpazoBanue u KoHnmeHcauus. Hcnapenwe u kumneHue. AOCONIOTHAST W OTHOCHUTENbHAs
BIAKHOCTb BO3Ayxa. HacblmeHHBIH map. YnenpHas TemwioTa napooOpa3oBaHUs. 3aBHCHMOCTH
TEMIepaTypbl KUMNEHUS OT HaBjeHWs. 1Bepmpoe Tteno. Kpucrammmdeckue u aMopdHbIE Tena.
IAHM30TpONuUs CBOMCTB kpucTtamios. XKuakue kpuctajuibl. CoBpeMeHHble MaTepuaibl. [lnaBnenue u
KpucTan3anys. Y nenpHas Terora miasieHus. Cybmumanus. Y paBHEHHE TEIJIOBOro OaaHca

I [pakTHUECKHE 3aHATHS

[TpakTuyeckass pabora: TexHHUECKHME yCTPOWCTBA M NPAKTUYECKOE IMPUMEHEHHE: THIPOMETP U
MCUXPOMETP, KaJOPUMETP, TEXHOJOTMU IOJYYEHHs COBPEMEHHBIX MAaTEpUaliOB, B TOM 4YHUCIE
HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTUU

JlabopaTopHble 3aHATHS

Ulaboparoprast padora 2 OnpeneneHne BIaKHOCTH BO3yXa.
Ulaboparoprast padora 3 Onpenenenue ko3 dpuinerTa moBEPXHOCTHOTO HATSIKEHUS JKUIKOCTH
Ulaboparopnasi pabora 4 Onpenenenue k03QPuIMeHTa TEIIOBOro PaCIIMPEHUS TBEPBIX Tel

Paznen 4. DiekTpoauHAMHUKA

70

Tema 4.1
(D IeKTpOCTaTHUKA

Coaep:kaHue yue0HOro MaTepuaJa

OnexTpuzanus Tel. JJeKTpudeckuidl 3apsan. JlBa Buaa siexkTpuueckux 3apsanoB. lIpoBomnukw,
MUANIEKTPUKHU M TOJYNPOBOJHUKU. 3aKOH COXpaHEHMs 3JIeKTpudeckoro 3apsiia. Bzaumoneiictue
3apsinoB. 3akoH Kynona. TodeuHblil snekTpudeckuil 3apsa. DinekTpudeckoe nose. HanmpsokeHHOCTH
BICKTPUYECKOro noJiAd. [IpuHIMN Cynepno3ulMu 3JIEKTPUYECKUX MOoJiel. JIMHUM HanpsKeHHOCTH
prekTpudeckoro mosst. Pabora cun snexkrpocraruyeckoro nojst. Ilorennuan. PasHoCcTs MOTEHINMANOB.
[IpOBOOHMKN M AUDJIEKTPUKU B BJIEKTPOCTaTHYECKOM Iosie. JlusjexTpudeckas MPOHUIAEMOCTb.
DnexTpoeMkocTb. KoHneHcaTop. DNeKTPOeMKOCTh IIOCKOrO KOHJIEHCATOpa. DHEPrusl 3aps>KeHHOro
KOHJIEHCATOpa

I IlpakTHUECKHE 3aHATHS

M3MepeHne SJIEKTPOEMKOCTH KOHJEHCaTopa. TeXHuYeckue YCTPOHCTBA U IPAKTUYECKOE
[IPUMEHEHUE.  DJIEKTPOCKOI,  JJIEKTPOMETP,  JJIEKTPOCTATHYECKAs  3allMTa,  3a3€MJICHHE
BIEKTPOITPHOOPOB, KOHIEHCATOP, KOMMMPOBAJIbHBIN annapar, CTPYHHBIA NPUHTED

Tema 4.2
[TocTOsAHHBII
BIEKTPUYECKUI TOK.
TOoKM B pa3IUYHBIX
cpenax

Conep:kaHue y4e0HOro MaTepHaJa:

DeKTpUUeCKuil TOK. Y CJIOBHS CyIIECTBOBaHUS dJIeKTpudeckoro Toka. Cuna toka. [locTosiHHBIN TOK.
Hanpsokenne. 3akoH Owma 11 ydacTka ILenu. OJEKTPUYECKOE COMPOTHUBIEHHE. Y AENbHOe
CONPOTHUBJIEHHWE  BEIECTBA. 3aBUCUMOCTb  CONPOTHUBJIEHMS  METa/NIOB OT  TeMIIepaTyphl
[locnenoBarenpHOe, MNapajulebHOE, CMELIAHHOE COeAUHEHHe MNPOBOAHUKOB. McTouHMKH TOKa.

(DNEKTPOABIDKYINASI CHUJIa U BHYTPEHHEE COMPOTUBJICHHE UCTOYHUKA TOKA. 3aKOH OMa i MOJTHOM

22

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
IIK 2.2
IIK 3.1
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(3aMkHYTOH) snekTpuueckol nemu. KopoTkoe 3ambikanue. PaboTa 3JeKTpUYECKOTO TOKA. 3aKOH
Jlxoynsa-JleHna. MOIHOCT  3JIEKTPUYECKOTO TOKA. JJIEKTPOHHAsl IMPOBOJUMOCTb TBEPABIX
MeTasioB.. CBEpXIPOBOAUMOCTD. DJIEKTpUYECKUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.
[TonynpoBonuuku. CoOCTBEHHAss W MPUMECHAsT MPOBOJUMOCTD MONYyNPOBOAHUKOB. CBOMCTBa P-n-
nepexona. IlomynpoBomHMKOBBIE TPUOOPBL. DNEKTPUYECKUH TOK B PacTBOpax M PacIlIaBax]
BIEKTPOJIUTOB. DJIEKTPOJUTHYECKas AMCCOLMALMS. JEKTPOIM3. DIEKTPUUECKUH TOK B rasax.
CaMoCTOsATEIbHBIN U HECAMOCTOSATENbHBIN pa3psan. Monnus. I1nasma

KontpoabHasi pabora 2
[TpakTuyeckast padora: TexHHUUeCKHE YCTPOHCTBA M MNPAKTHYECKOE NPUMEHEHHE. aMIepMeTp,
BOJILTMETP, PEOCTAT, MCTOYHUKH TOKA, DJIEKTPOHATPEBATENbHBIE MPUOOPHI, SIEKTPOOCBETUTENbHBIE 4
npuOOpBI, TEPMOMETP COIMPOTHBIIEHHS, BaKyyMHBIH IOHOA, TEPMHUCTOPbl U (OTOPE3UCTOPHI,
MOJIyIPOBOJHUKOBBIN THONI.
JIabopaTopHble 3aHaTHS 14
Ulaboparoprast pabora 5 M3ydenme 3akoHa Oma sl ydacTKa IEMH, IOCIEIOBATEILHOTO H
MapajyieIbHOrO COEAMHEHUs TPOBOAHUKOB.
Ulaboparoprasi padora 6 Onpenenenue TeMnepaTypHoOro ko3 GUIMeHTa COMPOTUBIICHHUS METH.
Ulaboparoprast padora 7 OnpeneneHue yaelbHOTO COMPOTHBIIEHUS TIPOBOIHUKA.
Ulaboparoprasi pabora 8 HccregoBaHue 3aBUCUMOCTH MOIIHOCTH JIAMITBI HAKAJUBAHUS  OT]
HAIPSUKEHUS Ha €€ 3aKuMax
Ulaboparoprasi pabora 9. Omnpenenenne DJIC u BHYTPEHHEro COMPOTUBJICHHUS WCTOYHUKA
HaNPSDKEHUS.
Ulaboparoprast pabora 10 Onpenenenune KI1J] snekTporurku
Ulaboparopnast padora 11. OnpeneneHue 3IeKTPOXUMUIECKOTO SKBHUBAJICHTA MEIU
Tema 4.3 Coaep:kaHue yue0HOro MaTepuaJa 20
MaruutHoe mose. ITocTOsiHHBIE MarHuThl. B3auMonmeicTBue MOCTOSHHBIX MAarHuToB. MarnutHoe mnone. Bektop|
[DNEKTPOMATHUTHAS  |MArHUTHON MHAYKIMHU. [IPUHLAIT CYNEPNO3UIIMA MATHUTHBIX MOsiel. JIMHUM MarHUTHONW WHIYKIMH.
MHIY KITAA. KapTuHa TMHUI MarHUTHON MHIYKLIMM IMOJIsI MOCTOSHHBIX MarHUTOB. MarHuTHOE MoJjie MPOBOJHUKA

c TokoM. KapTuHa nMHMII MHAYKIMM MAarHUTHOTO IOJS JJIMHHOTO MPSMOTO IPOBOAHMKA H
3AMKHYTOTO KOJIbLIEBOIO IPOBOJHHKA, KaTyllku ¢ TokoM. OmbiT Opcrenga. Bzaumoneiictsue
npoBoAHMKOB ¢ TokoM. Cuna Ammepa, ee monynb u HampasieHue. Cuna Jlopenua, ee Moaynpb u

HAIPABJICHUE. I[BI/DKGHI/IG 3ap$[}KeHHOI>'I JaCTUllbl B OAHOPOAHOM MArHMTHOM TIIOJIC. PaGora cubl
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Ulopenua. SIBaeHue »BJIEKTPOMArHUTHON MHAYKOMU. lIOTOK BekTOpa MArHUTHOM WHAYKLIMH.
(DNEKTPOABIDKYINAsT CUJIAa MHAYKIUH. 3aKOH 3JIKTpOoMarHuTHOW wuHaykuun Papanes. Buxpesoe
BICKTPUYECKOE TMOJie. DJNEKTPOABIKYINAsl CUJIa WMHAYKIUH B TPOBOJHUKE, JBIIKYIIEMCS]
MOCTYyNaTeJbHO B ONHOPOAHOM MarHUTHOM none. IlpaBuno Jlenua. MHAaykTUBHOCTBL. fABieHue
CAMOMHAYKLUU. DJIEKTPOABMKYIIAS CHUJIa CAMOMHIYKLHUH. DHEPTUsi MAarHUTHOTO TOJSI KaTYLIKH C
TOKOM. DJIEKTPOMAarHUTHOE N0JIe

KontpoabHas paGora

[TpakTuyeckass paborta: TexHWYeCKHE YCTPOHCTBA W MPAKTHUYECKOE NPUMEHEHHE. MOCTOSHHBIC
MAarHUTBI, 3JIEKTPOMArHUTBL, 3J1€KTPOJABUIaTelb, YCKOPUTEIHN 3JI€MEHTAPHBIX YaCTHL, MHAYKIIMOHHAS
nevyb

[\®)

JlabopaTopHble 3aHsTHS

Ulaboparoprast pabora 12. MzydeHue sSiBICHUS SJIEKTPOMATHUTHON MHITYKIIUS

Paznea 5. Kojeoanus

H BOJIHBI

36

Tema 5.1
MexaHudeckne 1
BIEKTPOMArHUTHbBIE
KOJIeOaHMs

Conep:kaHue yueOHOro MaTepuaJa

KonebarenpHass cucrema. CBoOonmHble MexaHudeckne KonebaHus. IapMoHHuUecKHe KoneOaHws.
[Tepwion, dactora, ammauryga W ¢asza kojebanmii. [IpyKuHHBI MasTHUK. MaTeMaTUYEeCKHA
MasTHUK. YpPaBHEHHE TapMOHHMYECKHX KoneOanuil. lIpeBpamenne >Heprum NMpH rapMOHUYECKHX]
koseOanusix. KoneOartenbHblii koHTYp. CBOOONIHBIE 3JIEKTPOMATHUTHBIE KOJeOaHUS B HICANTBHOM|
KOJIe0aTeTbHOM KOHTYpe. AHAJIOTHS MEXKIY MEXAaHHYECKIMH H 3JIEKTPOMArHUTHBIMU KOJIEOaHHSIMH.
@Dopmyna TomcoHa. 3akOH COXpaHEHHMsT 3HEPTUM B HICAIBHOM KOJIEOATENbHOM KOHTYpE.
[TpencraBnenne o 3atyxaromux kojedaHusX. BriHykaeHHbIe MexaHudeckue konedanus. PesonaHc.
BbIHYKIeHHBIE 3JIEKTpOMarHuTHbIe kosebanus. [lepemennsiii Tok. CHHYCOMAANbHBINA MEPEMEHHBIN
TOK. MOIIHOCTh MEepPeMEHHOr0 TOKa. AMIUIMTYHOE U JAeHMCTBYyIOllee 3HA4YeHHE CHUJIbl TOKa U
HanpsokeHus. Tpanchopmatop. IIponsBoacTso, nepenaya u nmoTpediieHNe IEKTPHUECKOH SHEPTHH.
(DKOIOTHYeCKHEe PUCKU MPU IPOU3BOJACTBE 3JIEKTpUUecKON sHepruu. KysbTypa HCHonb30BaHUs]
BIIEKTPO3HEPTHH B TOBCEAHEBHOMN KU3HU

[TpakTUUECKUE 3aHATHS

[TpakTudeckas pabora: TexHuYeckrne yCTpPOWCTBAa M MPAKTUYECKOE MPUMEHEHHUE. SJIEKTPHUYECKUN
BBOHOK, T€HEPaTOp NEPEMEHHOIO TOKA, JIMHUU dJIEKTponepenay

10

JIabopaTopHble 3aHsTHS

Ulaboparopnas pabota 13. McciaenoBanne 3aBUICUMOCTH TepHOAA MaJbIX KoneOaHUH rpy3a Ha HHUTH
OT JUIMHBI HUTH.
Ulaboparoprast pabora 14. ITHAYKTHUBHOE U eMKOCTHOE COMTPOTUBJICHHSI B IIETTH NIEPEMEHHOT0 TOKa

Tema 5.2
MexaHUYeCKHe U

Conep:kaHue y4e0HOr0o MaTepHaJa:

MexaHu4ueckue BOJIHBI, ycioBusi pacrpoctpanerus. [lepuon. CkopocTs pacnpocTpaHeHUs U AJIHHA]

OK 01
OK 02
OK 04
OK 05
OK 07
IIK 2.2
IIK 3.1
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DJICKTPOMAriuTHLIC
[BOJIHBI

BONHBI. [lomepednble u NpoAObHBIe BOJMHBL MHTepdeperunss u nudpakums MEXaHUISCKUX BOJH.
3Byk. CkOpoCTh 3ByKa. I poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3Byka. DJIEKTPOMArHUTHBIE BOJIHBI.
YCI0BUS M3JTydeHUs] 3JIEKTPOMArHUTHBIX BOJH CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH. OTpPaKEHHUE,
npenomiieHue, nojsipuzanus, nudpakuus, uHTepdeperus. CKOpPOCTb 3JEKTPOMATHUTHBIX BOJH.
[[Tkana 3JeKTPOMArHUTHBIX BOJH. [IpuMeHeHHe 3JIEeKTPOMArHHTHBIX BOJIH B TEXHHUKE H OBITY.
[TpuHIMIBl PAagUOCBsI3M W TeneBHAeHUs. Panuonokauus. ODJIEKTPOMArHUTHOE —3arps3HEHHE
OKPYKAKOIIEH Cpenbl

I [pakTHUECKHE 3aHATHS

[TpakTudeckas padorta: TexHHUeCKHe YCTPOHCTBA U MPAKTHUECKOE MPUMEHEHHE. MY3bIKaJIbHBIC
MHCTPYMCHTDLI, YJbTPA3BYKOBAA AHAIrHOCTHKA B TCXHHUKC M MCAUIMHE, paz[ap, paI[I/IOHpI/IéMHI/IK,
reneBu30p, anteHHa, tenedon, CBU-neup

Tema 5.3
OnTuka

['eomerpuyeckas onrtuka. [IpsMonuHelHOEe pacnpoCTpaHEHHE CBeTa B OJHOPONHON cpene.
TodyeyuHbIi UCTOYHHK CBETA. 3aKOHBI OTPAXKEHHSI CBETAa. 3aKOHBI MPEIOMIICHHs cBeTa. AOCOOTHBIN
nokasarenb npenomienus. [lonHoe BHyTpeHHee oTrpakenue. [lpemenbhbrii yron.CoOuparoiue u
pacceuBaroiiue JUH3bL. POKyCHOE paccTOsHUE M ONTHuYecKas cuia TOHKOH suH3blL llocTpoeHue
M300pakeHUid B COOMPAOINX U PACCEUBAIOIINX JIMH3aX. DopMysia TOHKOH JHH3BL Y BEJIHUYEHHE,
maBaemoe JMH30i. BonHoBas ontuka. UHTepdepenius ceera. KorepeHTHbIE HCTOYHHUKH. Y CIIOBUS]
HaOTIOIEHUS MaKCUMYMOB M MHHHMYMOB B WHTepP(EPEHLMOHHONH KapTHHE OT IBYX CHH(A3HBIX
KOr€pEeHTHBIX MCTOUYHUKOB. [ludpakums ceera. {udpakunonnas pemerka. Y cioBue HaOIOICHUS]
rJIaBHBIX MAKCUMYMOB IPH TMAICHUH MOHOXPOMATHYECKOrO CBeTa Ha MU(PPAKIMOHHYIO PELIETKY.
Jlucnepcus ceera. CrnoskHbil coctas 6enoro ceera. [ger. Tlonspusanus ceera

KontpoabHasi paGora

[TpakTudyeckue paboThI:

HabmoneHne nucnepcuu cBeTa.

TexHu4yeckue yCTPONCTBA M MPAKTHYECKOe MPUMEHEHUE OYKH, Jyma, (OTOanmnapar, MHKpPOCKOI,
TEJIECKOI, BOJIOKOHHASI ONTHKA, TU(PPAKIIHOHHAS PeLIeTKa, MOJITPOH, TEJIECKOI

10

EEN

JIabopaTopHblie 3aHATHS

Ulaboparoprast padora 15. OnpeneneHue mokasaresi MPEJIOMIICHHS CTEKJIA.

Ulaboparopuast padora 16. Onpenenenue GOKYCHOTO PACCTOSIHUS M ONTHYECKON CHITBI IMH3bI

Ulaboparoprasi pabdora 17. OmnpeneseHne MJMHBI CBETOBOW BOJHBI C MOMOIIBIO JH(PPAKIIMOHHON
CHICTKH.

Pa3nen 6. OcHOBBI CIEHMAJILHOH TEOPHH OTHOCHTEJIbHOCTH

Tema 6.1

|C0nepmalme y4e0HOro MaTepHaJa:

OK 01
OK 02
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(OCHOBLI CITEIIHAIBHOM
Teopun
OTHOCUTEJIbBHOCTHU

['paHuIBl NPUMEHMMOCTHM  KJIaCCHMYECKOM MexaHuku. llocTynmaTel cnenuanbHOM — Teopuwy
OTHOCHUTEJIBHOCTH: NTHBAPUAHTHOCTb MOAYJIsl CKOPOCTH CBETA B BAKYyM€, IPUHLUI OTHOCUTEIBHOCTH
OiiHinTeiiHa. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMelJIeHHe BPEMEHH U COKpallleHHe JIMHBI.
OHeprusi U HMIYJbC PENSTUBUCTCKOM dYacTuubl. CBA3b Macchl C 3HEpruel u HUMIYJbCOM
eJISITUBUCTCKON YaCTULIbL. DHEPIHsl TOKOsI

OK 04
OK 05

Paszgen 7. KBantoBas

Ppusuxa

16

Tema 7.1
D 1eMEHTBI KBAHTOBOI
ONTUKU

Conep:kaHue y4e0HOro MaTepHaJa:

Dortonsl. Popmyina [1nanka cBsi3u SHEpruu GPOTOHA C €ro YaCTOTOH. DHEPrus M UMITYJbC (POTOHA.
Otkperre u uccnenosanne ¢orosdpdexra. Ombrret AT, Cromerosa. 3akonsl ¢orosddexra.
VpasHenue DiiHmreliHa mist porosddexra. "KpacHas rpanmma"” dororddexra. [laBneHue cpera.
Omnwitel I[1.H. JleOeneBa. Xumudeckoe nedcTBUe cBeTa. TeXHHUYECKHUE YCTPOHCTBA U MPAKTUIECKOE
npuMeHeHne: hoTodJIeMeHT, poTonaTuuk, coHeuHas baTapesi, CBETOIHON

Tema 7.2
CtpoeHue aToma

Conep:kaHue y4e0HOro MaTepHaJa:

Monens atoma Tomcona. OnbiTel Pesepdopaa no paccestauro -uactull. [nanerapaas Moaenb aTroma.
[Toctynatel bopa. M3nydyenne m mornomieHne (OTOHOB MPH MEPEXoie aToMa C OJHOTO YPOBHS
bHepruu Ha aApyro. Bupael cnekTtpoB. CrnexkTp ypoBHeH 3Hepruu aTroma Bojpopoaa. BomnHoBble
cBoiictBa wactuu. Bonubl ne bpoiinsa. KopnyckymspHo-BonHoBo#M nyanusM. CHOHTaHHOE W
BBIHYKICHHOE U3ydeHue. Juppakiust 31eKTPOHOB B KpUCTAJUIaX. Y CTPOHCTBO U MPUHIHMIT padoTh]
mazepa. TexHuueckue yCTpOilCTBA M NPAKTHUUECKOE NPUMEHEHHE: CIEeKTPalbHbIH aHaIN3
(CrIeKTpPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED

Tema 7.3
IATOMHOE SIPO

Conep:kaHue yueOHOro MarepuaJa

(DKCIEPUMEHTBI, JOKa3bIBAIOIINE CIOXKHOCTb CTpOeHMs siipa. OTKpbITHE paauoakTUBHOCTU. OMbIThI
Pesepdopna mo ompeneneHUr0 cOCTaBa PaAHOAKTHBHOrO u3nydeHusi. CpoiicTBa anmbda-, Oera-,
raMMa-uszinydeHus. BiusHue paauOaKTHBHOCTM Ha >KUBble OpraHu3Mmbl. OTKpbITHE MPOTOHA U
HeliTpoHa. HykionHast monens simpa I eiizenbepra-MBanenko. 3apsn simpa. MaccoBoe 4HCIO sapa.
M3oTomel. Anbda-pacmnan. DNEKTPOHHBIH W MO3UTPOHHBIN OeTa-pacnan. I'amma-usznydenue. 3aKoH
PamINOAaKTUBHOTO pacrana. JHeprus CBSI3U HYKJIOHOB B siape. SAnepusie cunbl. Jledhekt macchl sapa.
A nepubie peakiun. [lenenne u cunres saep. Anepusiii peakrop. TepmosaepHsiii cunres. [Ipobnemsl
11 [EePCIEeKTUBBbl SIAEPHOM JHEPreTUKH. OKOJOTMYECKHE acCMeKThbl sIIepHONH  SHEPreTHUKMU.
OnemeHTapHble 4acTHUbL OTKpeITHE TO3UTPOHA. Meronbl HAOMIONEHUST W PerucTpanuy
BIIEMEHTAPHBIX YacTull. PyHaaMeHTaIbHbIE B3auMoaeicTusl. EqnHCTBO pusnyeckoll KapTUHBI MUPA)

KontpoabHasi paGora

[TpakTuyeckue padoThI:

[\®)

OK 01
OK 02
OK 04
OK 05
OK 07
IIK 2.2
IIK 3.1
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TexHUUecKHe yCTpPOHCTBA M NPAKTUYECKOE MPHUMEHEHHe: (POTO3JIeMEHT, (POTONATUHK, CONHEUHAs
Oatapest, CBETOIMON, CIIEKTPOCKOTI, JIa3ep, JO3UMETD, SIACPHBIN peakTop, aToMHasi OomOa

Pa3znen 8. JjieMeHTBI ACTPOHOMMH H ACTPOPH3INKH

Tema 8.1 DieMeHTBI
ACTPOHOMUU U
acTpOoPH3UKHU

Conep:kaHue yueO0HOT0 MaTepHaJa

Otanbl pa3putusi acTpoHomuu. [lpuknanHoe M MUPOBO33PEHUYECKOE 3HAYCHHE acTpOHOMHUHU. Bufl
sBe3gHOro Heba. Co3Besausi, spKue 3BE3/Ibl, TUTAHETHI, MX BUOUMOe nBuxkeHre. CoTHeYHasi CUCTEMa.
[1nanerst 3emHON rpynnel. Ilnanersi-rurantel. Manbie Tena ConHeuHoll cuctembl. ComHIe,
(dotocthepa u armochepa. ConHeunast akTuBHOCTb. MicTounuk sHeprun CoNHIA U 3Be3/. 3BE3/bI, UX|
OCHOBHBIC XapakTepUCTHKU. J(marpamMma "CHEeKTpaibHBIA KJIACC - CBETUMOCTH'. 3BE37bl TJIaBHOM
MOCJIeI0BATENbHOCTH. 3aBUCHMOCTD "Macca - CBETUMOCTD" AJisl 3B€3]] IJIaBHOM MOC/Ie0BATEIbHOCTH.
BryTpeHHee crtpoeHue 3Be3n. COBpEMEHHBbIE MPEACTABICHUS O MPOUCXOXACHUH U 3BOJIOLHH]
ConHua u 3Be31. DTansl )kU3HU 3Be31. Mueunsiii [lyTe - Hama [Nanaktuka. CnivpanbHasi CTpyKTypa
["amakTukH, pacrpeneieHue 3Be3, raza u neutd. llonoxenue u aBuxenue ConHua B ['anmaktuke.
Tunel ramakTuk. Ilnockas u chepudeckas noacuctemsl [ anakTuku PaguoramakTHKU U KBa3apbl.
UepHble IbIphI B siipax rajakTuk. Beenennas. Pacumpenne Beenennoii. 3akon Xa06na. Pazberanne
ranaktuk. Teopus bombimoro B3peiBa. PennkToBoe nsnydenue. MacimrabHasi CTpykTypa BeeneHHow.
MeTtaranaktuka. HepereHHbie poOJIeMbl aCTPOHOMUH

JIabopaTopHoe 3aHsATHE

Ulaboparopnas pabota 18. . M3ydeHue kapTsl 3B€3HOTO Heda

OK 01
OK 02
OK 03
OK 05
OK 07
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I[MpodeccuoHaILHO OPHEHTHPOBAHHOE COIePKaHHe (COAePKAHNE MPHKIATHOTO MO[ly.]'lﬂ)s* 58 OKIIK
[MpomexyTouHas arrecTanus (3K3aMeH)
Bcero: 180

> TIpo(heCCHOHANBHO OPHECHTHPOBAHHOE COMCP/KAHKE 1T GA30BOTO YPOBHA M3YUCHHSA JUCIHIITHHBI «DH3HKA» C PACIIHPCHHBIM H3YUYCHHEM OTACTBHBIX PA3CIOB, HMEIOIIHX HAUOOMEE
BAYKHOE 3HAYCHUC UL MOCIEAYIOMETO M3y YeHII 00menpoeCCHOHANBHBIX JUCIUILTHH 1 npodeccrnonampubix Moy e ®I'OC CIIO, MoxkeT ObITh MPEACTABICHO B ABYX BAPHAHTAX: B
BHAC NPUKJIATHOTO MOIYJII, HEMOCPEACTBEHHO HAIPABJICHHOTO Ha (popMmMmpoBaHWE OXHOW WM 0Oojee MPO(ECCHOHANBHBIX KOMICTCHIHH, KAK MPABHJIO, CBA3AHHBIX C IMOJYYCHHEM
MPAKTHYCCKUX HABBIKOB, WM B BHAC NMPO(ECCHOHAIBHO OPHCHTHPOBAHHOTO COACPKAHWS, HATIPABJICHHOTO HA YIIyOICHHOE M3YYCHHE TEM Pa3zcia, PeIICHHE OONBIIETO KOIHICCTBA
MPAKTHYCCKUX 347a4, KEHCOB W BHINOJHCHHC JOMOJIHHUTEIBHBIX JAOOPaTOPHBIX padOT, HHTETPHPOBAHHBIX C KOHKPETHOH 0OMmEnpo(eCCHOHATPHONH JHCHMIUIMHON —HITH
mpoh)CCCHOHATBPHEIM MOAYJICM. Pasaen (pa3acisl), HAICICHHBIC HA (DOPMHPOBAHHC Y OOYUAROIIHXCA OOMMX H MPO(CCCHOHATBHBIX KOMIICTCHIIMH, MOTYT BKIFOUATH KAK H3YUCHHC
TCOPHUH, TAK U NMPOBCACHHUC J'Ia60paT0pHI>IX, NPAKTHICCKUX H UCCIICAOBATCIIBCKIX pa60T. HpI/I 3TOM 3HAYHUTCIPHOC BHHMAHHUC OOJDKHO OBITH YACICHO PAa3sBUTHIO HABBIKOB PCIICHHA KaK
PACUCTHBIX, TAK U KAYCCTBCHHBIX 3a4a'.

* B paMkax Kypca MOTYT ObITh IIPOBE/ICHBI HHTCTPHPOBAHHBIC 3aHATHS C YUSTOM COJACPKATEIbHBIX MEKIIPEIMETHBIX CBI3CH IO ABYM M Ooliee 001e00pa30BaTeIbHBIM TUCIAIUTHHAM:
- MaTemaruka: pemicHHE CHCTEMBI YPABHCHWH, JWHEHHAd (QyHKums, mapadoma, rumepOoia, WX rpa@ukd W CBOHCTBA, TPHTOHOMETPHUCCKHC (DYHKIWH: CHHYC, KOCHHYC, TaHTCHC,
KOTAHICHC, OCHOBHOEC TPHTOHOMETPHICCKOE TOKACCTBO, BEKTOPHI M MX IPOCKIMK HA OCH KOOPAMHAT, CII0KEHHE BEKTOPOB, PEIICHIE CUCTEMBI YPABHECHHH, TIPOU3BOAHBIC HIICMEHTAPHBIX
(OYHKIUH, TPH3HAKA MTOJO0MS TPEYTOIBHUKOB, ONPEICICHHE IUIOIAN IIIOCKUX (Puryp u o6bema Tem.
- bronorus: MexaHHUECKOE ABIDKCHUCE B )KHBOW MPHpoAC, TUPPY3HsL, 0CMOC, TEIIIOOOMEH >KHBBIX OPTAHH3MOB (BHABI TEILIONIEPEAAYH, TEIUIOBOC PABHOBECHE), JNCKTPHUCCKHAC IBICHUS B
SKUBOH MPHPOJE, KOJICOATEIbHBIC IBIKCHIS B KHBOI MPUPO/IE, ONTHIYCCKHUE ABICHHUA B >KHBOH ITPHPOJE, ACHCTBHE PATHALUH HA KUBHIC OPTAHU3MBL
- XUMUS: JUCKPETHOE CTPOCHHE BEIICCTBA, CTPOCHHE aTOMOB M MOJICKYJI, MOJb BEIICCTBA, MOJLIPHAS MAacca, TCIIOBBIC CBOMCTBA TBEPABIX TEI, KHUIKOCTCH W Ta30B, SJICKTPUUCCKHC
CBOWCTBA METAJUIOB, 3JICKTPOJUTHICCKAS AUCCOLMAIINS, TATbBAHUKA, KPUCTAIMICCKAS CTPYKTYPA TBEPIBIX TEI, MEXaHM3MbI 00pa30BaHM KPHCTATHICCKON PEIICTKH, CIIEKTPATbHBIN
AHATH3.
- T'eorpadms: BIAXHOCTH BO3AYXA, BETPBL, OAPOMETP, TEPMOMETP, MATHHTHBIC IIOJIEOCA 3EMJHM, 3aJCKH MATHUTHBIX PyZ, (PoTOChEMKAa 3e¢MHOHM IOBEPXHOCTH, IPEICKA3AHHC
3EMJICTPSICCHUM.
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3. YcnoBusa peanvsaumm nporpaMmmbl 06LL,e06pazoBaTe/IbHON AUCLUM/INHDI

3.1. TpeboBaHNA K MUHUMa/IbHOMY MaTepuasibHO-TEXHNUYECKOMY 06ecrneveHuto
Peasnimzauma nporpaMMbl ANCUMMNMNHBI TPEOYeT Hannuma y4yebHOro KabuHeta
(M3MKK, OCHALLEHHOro C COOTBETCTBUM C npuoxeHnem 7 OO,

3.2. HopmaLmoHHOe 06ecredeHne 00y4HeHNS

[ns peanusaymm nporpaMmMbl 6M6/IMOTEYHbIA POHZ, 06pa3oBaTeNbHON OpraHn3aLum
[O/MKEH UMETL MNeyaTHble U/UNN 3N1eKTPOHHbIE 06pa30BaTe/ibHble U MHDOPMALMOHHbIE
pecypcbl, peKOMeH0BaHHbIE /15 UCMO/b30BaHWsA B 06pa3oBaTe/lbHOM MpoLecce, He
CTapLue NATK IET C MOMEHTa 13LaHus.

3.2.1. OCHOBHbIe neyvyaTHble U 3/IEKTPOHHbIE N34aHUSA

1) Omutpuesa B.®. Pusnka gna npodeccmin 1 crneymasbHOCTEN TEXHUYECKOro
npoguns.: yyebHoe nsgaHue / B.®. Omutpuesa.-Mocksa; Akagemus, 2022. -
448c.(ObuleobpasoBaTeNibHad  MOAroToBKa B yupexaeHusax  CI10O).-
URL:http//academia-moscow.ru -pexxmm [octyna: ONeKTPOHHas 6ubnnoTeka
«academia-moscows.- TEKCT: 3/1eKTPOHHbIN

2) PogmoHoB B.H. ®u3mka: yyebHoe nocobuie A5 cpefaHero npofeccroHaibHOro
o6pasoBaHus/ B.H.PoanoHos.-2-e u3a.mcnp. M gon. - Mocksa: 34aTensCTBO
KOpaiiT, 2023.-165¢

SNEKTPOHHbIe N3aaHNA (3N1eKTPOHHbIE PecypChl)

1 «OTKpbITasa usnka» http://www.physics.ru/

2. «®Pusmka.rnx» http://www.fizika.ru/

3. «BupTyasbHbIA METOANYECKNIA KAOVHET YunTens (PU3NKM 1 aCTPOHOMUN»
http//www.gomulina.orc.ru/

4, Caint «®usmka B aHuMauumax» http://physics.nad.ru/physics.htm

5. MacTep-knacc «Kusas usmnka» http://www.int-edu.ru/hage.php?id=931
6. LinchpoBas nabopatopus «Apxmumea» (JlabopaTopHble paboTbl MO (U3NKE)
http//www.9151394. ru/projects/arhimed/arhim 2/cituo/lab_raboty f.htm

7. BupTyanbHble nabopatopun (MHTepPaKTVBHbIE MOZENM Pa3/INyHbIX MPOLECCoB)
http://somit.ru/index_demo.htm

3.2.2. [lonoNHUTeNIbHblE UCTOYHUKN

1 OmutpueBa B.®. dusmka: TexHonormyeckuin npogmns: COOPHUK  3afay:
yuyebHoe u3gaHune. -Mockea: Akagemus. 2024. - 256 c. (O6uieobpasoBaTenbHas
nogrotoska B yudpexgeHuax CI1O. URL:http//academia-moscow.ru -pexum
AOCTyna: ANeKTPOoHHas 6nbmnoTeka «academia-moscows.- TEKCT: 3NEKTPOHHbII

2. 3aNeKTPOHHbIV pecypc  https://biblio-online.ru/viewer/62FA86E5-C6CA-469C-9261-
764FB46F5976#page/1
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4. KOHTPOJIb U OLICHKA Pe3yJIbTATOB OCBOCHUS TUCIUIJINHBI

Kontpoas n

OICHKA

pe3ybTaToB

OCBOCHHA

00meo0pa3oBaTebHON

AUCHUIUIMHBL PACKPBIBAIOTCA 4CPC3 NUCHUIUIMHAPHLBIC PC3YyJIbTaThl, HAIIPABJICHHLIC Ha

dbopMupoBaHUE OOUMX U

MPO¢eCCUOHATTBHBIX

¥ TEMaM CofiepyKaHusl y4eOHOTO MaTepuaa.

KOMIIETCHIUA 1O

Koa n nHaumenoBanue
¢dopMupyemMbIX KOMIETEHIHH

Paznen/Tema

THun oleHOYHBbIX
MepOnpHSTHH

OK 01. Beibupate cnocoOsl
pelieHus 3am1ay|
poeCCUOHAITBHOU AeSITeIbHOCTH
NPUMCHUTECIIBHO K Ppa3IMIHbIM|

Pasnen2. Temw12.1.,2.2.,2.3.
Pasnen3. Temr13.1.,3.2., 3.3.

Paznen4. Temw14.1.,4.2.,4.3

Pasnen 5. Temwp1 5.1.,5.2.,5.3.

KOHTCKCTaM Paznen 6. Tema 6.1
Pasnen 7. Temsr 7.1, 7.2, 7.3
Paznen 8 Tema 8.1
To/c®
OK 02. Hcnonb3zosaty Pasnen 2. Temer 2.1.,2.2., 2.3,
COBPEMCHHBIC CpeACTBAa TOWCKA,| Pasmen 3. Temnb1 3.1.,3.2., 3.3.
aHamMza  u MHTEPNPETaUny Pasnen 4. Tempr 4.1., 4.2, 4.3
MH(bopMarH Pasmen 5. Temsr 5.1., 5.2., 5.3.
1 MHPOPMALMOHHBIE TEXHOJIOTHH Pasnen 6. Tema 6.1
1J1A BBITIOJTHCHUA 3aaa4y

MpoheCCUOHATTLHON AeSITEIbHOCTH

Pazpgen 7. Temn1 7.1, 7.2, 7.3
Pasnen 8 Tema 8.1
Ilo/c

OK 03. IInanuposaty Paznen 1. Tema 1.1

U peanu3oBbiBaTh  cobctBeHHoe Pasmen 3. Tembr 3.1.,3.2, 33,
MpoeCCHOHATBHOE Pazgen 4. Tembr4.1.,4.2., 43
14§ JUYHOCTHO® pasBuTHE,| Pasnen 8 Tema 8.1
MPeITPUHUMATETBCKYIO Io/c

NesITeTbHOCTD

B  npodeccuoHadbHON  cdepe,

HCTIOJTb30BATh 3HAHUS

Mo TMpaBoBOW U  (UHAHCOBOH

rPaMOTHOCTH B Pa3IMYHBIX

PKU3HEHHBIX CHTYAIIHSIX

OK 04. OddexTusHo| Paspen 2. Temer 2.1.,2.2., 2.3.
B3aMMOJIEHCTBOBAaTE U paboTaTh Paspmen 3. Tembr 3.1., 3.2., 3.3.

B KOJUICKTHBC 1 KOMaHIOC

Paznen4. Temw14.1.,4.2.,4.3

Pasmen 5. Temwp1 5.1.,5.2., 5.3,

Pasnen 6 Tema 6.1
Pazpgen 7. Temun1 7.1, 7.2, 7.3
Ilo/c

OK 05. OcyuecTBiasiTb yCTHYIO
U MICbMEHHYI0 KOMMYHHUKALIUK) Hal
rOCyAapCTBEHHOM SI3BIKE]

Poccuiickonl denepanuu ¢ y4eTOM

Pasnen 1. Tema 1.1

Pasnen2. Teme12.1.,2.2.,2.3.
Pasnen 3. Temr13.1.,3.2., 3.3.

Paznen4. Temp14.1.,4.2.,43

YCTHBIH OIpOC;
(pOHTANBHBIHA
OTpoc;
KOHTpOJIbHAs padoTa,
HaOroieHNe
3a BBINIOJTHEHHUEM
nabopaTopHbBIX padoT;
NPaKTHYECKHE
pabotbi(pemmeHue
Ka4eCTBEHHbBIX
U PacUeTHBIX 3a7a4);
TECTHPOBAHUE,
pelLIeHne Kelc-3aaay;
BBIMTOJTHEHHUE
NPaKTUYECKUX
3aA4aHuN
npod)eCCHOHANTbHOM
HAIPaBJIECHHOCTHY,
BBIIIOJIHEHHUE 3a0aHUN
MIPOMEKYTOUHON
aTTeCTalnu

6
IMpodeccrnoHaTEHO OPHCHTHPOBAHHOS COACPKAHUC (COACPKAHUC MPHUKIATHOTO MOIY JIAT).

paznenam
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oco0eHHOCTER COLIMAJIBHOTO|
1 KyJIbTYPHOI'O KOHTEKCTA

Pasmen 5. Temwp1 5.1.,5.2.,5.3.

Paznen 6. Tema 6.1

Pazpgen 7. Temw1 7.1, 7.2, 7.3
Paznen 8 Tema 8.1

ITo/c

OK 07. CopnelicTBOBAaTH
COXPAaHEHHUIO OKPYKAIOIIEH Cpeabl,
pecypcocOepeKeHNI0, TPUMEHSITH
BHaHUS 00 W3MEHEHUHM KJINMAaTa,
[TPUHLINIIBI OepesKInBOro)
[POU3BOICTBA, 3¢ deKTUBHO
NENCTBOBATb B YPE3BBbIYANHBIX
CUTYalHsIX

Pasnen2. Temw12.1.,2.2.,2.3.
Pasnen 3. Temw13.1.,3.2.,3.3.

Paznen4. Temp14.1.,4.2.,4.3

Pasnen 5. Temwp1 5.1.,5.2.,5.3.

Pazpgen 7. Temnr 7.1, 7.2
Pazpmen 8 Tema 8.1
Ilo/c

IK 2.2. OpraHu3oBbIBaTh
IBHYKEHHE TPAHCIIOPTA,
obecrieunBaTh OE30MaCHOCTD
BHYKEHHS] HA TPAHCTIOPTE U
pemaThb npodeCCHOHATIbHBIC
3amadu MOCPENCTBOM MPUMEHEHUS
HOPMAaTHBHO-TTPABOBBIX

TOKYMEHTOB

IIK 3.1. IlnanupoBare u
OpPraHu30BBIBaTH padoTy 110
TPaHCIIOPTHO-
JIOTHCTUIECKOMY

OOCITy’)KMBaHUIO B
IPY30BBIX MIEPEBO30OK

cepe

Pazpgen 1. Temril.1 -1.3
Pazpen 2. Tembr 2.1 - 2.3.
Pazpmen 3. Temnr 3.1 - 3.5.
Pasnen 4. Temb1 4.1, 4.2
Paznen 5. Temb1 5.1. — 53
Pazpmen 6. Tembr 6.1 — 6.2.

- YCTHBIH OIpOC;
-  @OpOHTANbHBII
OTpoc;

- Ouenka
KOHTPOJIbHBIX PadoT;
- HalOmoneHue 34
XOIOM  BBIMOJIHEHHS]
naboparopHbIx pador;
- OLEHKa
BBIMOJTHEHHSI
naboparopHbIx pador;,
- OLEHKa
MPaKTUYECKHX
(pereHus
Ka4eCTBEHHbIX,
pacYeTHBIX,
npoeCCUOHAIBHO
OPHEHTUPOBAHHBIX
3amau),

- OLEHKa
TECTOBBIX3a/IaHNU;

- HabmoneHue 34
XOIOM  BBIMOJIHEHHS]
WHIUBUIYaATbHBIX
NPOEKTOB U  OIIEHKA
BBIMOJIHEHHBIX
MPOEKTOB,;
BBIMOJIHEHHE
9K3aMeHAI[MOHHBIX

pabor

3aTaHuM.
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