denepanbHOE rocy1apcTBEHHOE OI0)KETHOE 00pa3oBaTeIbHOE YUPEKICHHE
BhICIIEro oOpa3oBaHUs
«Y buUMCKUN yHUBEPCUTET HAYKU U TEXHOJIOTHI»
Y bumckuii aBUallMOHHBIA TEXHUKYM

YTBEPXIAIO

Jupexrop

=2
c~—{—01:" — U.®. KapiaHos

« 2600 06 2023 1

Pa6ouas nporpamma yueOHON AUCHUILIMHBI
00/.11 ®u3uka
HanmeHoBaHUe ClIEUaIbHOCTH
11.02.17 Pa3paboTka 3/IeKTPOHHBIX YCTPOHCTB H CHCTEM
KBanudukanus BbIITyCKHUKA

TexHuK

®opma 00yueHuUs: OYHas

Vipa, 2023



PaGouass mnporpamMma y4eOHOW IUCUMIUIMHBI pa3zpaboTaHa Ha OCHOBE
benepanbHOr0 TrocyapCTBEHHOro 00pa3oBaTebHOrO CTaHAApTa CpPEIHEro
npodeccuonansHoro obpaszoBanus (maree — GI'OC CIIO) mo cnenuasbHOCTH
11.02.17 Pa3paboTka »3IEKTPOHHBIX YCTPOWCTB M CHUCTEM, YTBEPXKIECHHOIO
npuka3zoM MunuctepcTBa mpocselnenus Poccutickoit @enepanmu ot 02 urons 2022
roga Ne 392.

Opranuzauus-pa3pabotuuk: Y GUMCKUNA aBUallMOHHBIA TeXHUKYM Y YHuUT

COI'JTACOBAHO:

)
3aMecTHUTeNb AUPEKTOPA % %/
1o yueOHO-MeToAnYecKoi paboTe H.B. AmuHOBa

Mertoauct /’& ’ 1O.B. I'ycpkoBa

7/

[Ipencenarens npegMeTHO-

LUKJIOBOW KOMHUCCUH

TEXHHYECKOT0 00CTY)KUBaHUS U /7
(s

PEMOHTA PagUO3JIEKTPOHHONW TEXHUKHU A.B. Ocumnosa



COJEPKAHME

. IACIIOPT PABOYEN IMPOI'PAMMBI YUYEBHOM
JTUCLUTIIINHBI

CTPYKTYPA U COJAEPKAHUE YUYEBHOM JUCIUATLJIMHBI

. YCJIIOBUA  PEAJIM3ALIMA PABOUYE ITPOI'PAMMBI
YYEBHOU JUCIIUITJIMHBbI

. KOHTPOJIb N OIEHKA PE3YJBbTATOB OCBOEHHU
YYEBHOU JUCIIUITJIMHBI

. ®OH/IbI OIEHOYHBIX CPEJICTB
. AJIAITAIIUSI PABOYE MNPOTPAMMBI JJIsI JIMLI[ C

OT'PAHUYEHHBIMHN BO3MOXHOCTAMU 310POBbA
(OB3)

CcTp.

15

17

20
23



1. TIACHOPT PABOYEM ITPOI'PAMMBbBI YYEBHOU JUCHUITINHBI
dusuka

1.1. ObsacTh NpUMEHEHHUS NPOTrPAMMBbI

[Iporpamma y4dyeOHOW JUCHUIUIMHBI  SABJISIETCSA YacThl0 MPOTPaMMBbl
MOATOTOBKHU CIEUATUCTOB cpeanero 3BeHa (nmanee - IIIICC3) B cooTBeTCTBUM C
denepanbHbIM  TOCYJIapCTBEHHBIM  OOpa30BaTEIbHBIM  CTaHAAPTOM  CPEIHErO
npodeccuoHabHOTO oOpaszoBaHus 1o crennanbHocT 11.02.17 Paszpabotka
AIIEKTPOHHBIX YCTPOUCTB U CUCTEM.
1.2. MecTo IMCHMIUVIMHBI B CTPYKTYpe OCHOBHOH mnpodeccuoHATbHOI
o0pa3oBaTeIbHOM MPOrPaMMbI:

JlucuunianmHa OTHOCUTCS K NPOGUIBHBIM  JUCUUIIMHAM W BXOAUT B
obmreoOpa3zoBarenbHblil MK TexHuueckoro npoduisa [MIICC3 no cnenuanbHOCTH
11.02.17 Pa3paOoTka 31€KTPOHHBIX YCTPOUCTB U CUCTEM.

1.3. lean u 3a7ayM JMCUMILUIMHBI — TPeOOBaHUsI K pe3yJbTaTaM OCBOEHHS
TUCUMILTAHBI:

[To yuebHOMY mipeametry "®uzuka" (yriayOJIeHHBINM ypOBEHB) TpeOOBaHUS
K TPEAMETHBIM pe3yjbTaTaM OCBOEHHUS YIIIYOJEHHOro Kypca (DU3UKHU JOJKHBI
OTpaxaTh:
1) cdhopMUpPOBAaHHOCTh MOHUMAHUS POJM (PU3MKK B  HKOHOMHUYECKOM,
TEXHOJIOTUYECKOM, COIMAIBbHOM M ATHYECKOW cdepax NesITebHOCTH YEJIOBEKa;
poyid ¥ MecTa (PU3MKK B COBPEMEHHON HAay4YHOU KapTHUHE MUPA; POJIU aCTPOHOMUU
B IPAKTUYECKOW AECATEIbHOCTU YEJOBEKA U JAJIbHEWIIEM HAyYHO-TEXHUYECKOM
pa3BUTHH;
2) chOopMHUPOBAHHOCTh CHUCTEMbl 3HAHMM O (PU3MUYECKHX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPHsIX, IEHCTBYIOIIMX HA YPOBHIX MHKPOMHpPA, MaKpOMHpa U
Meramupa, MpeACTaBICHU O BceoOleM Xxapakrepe (U3HUYECKUX 3aKOHOB;
MPEACTABICHUM O CTPYKType NOCTPOEHUS (PUINYECKOM TEOPHUH, YTO IO3BOJIUT
OCO3HaTh POJIb (YHIAMEHTAJIBHBIX 3aKOHOB U MPHUHIIMIIOB B COBPEMEHHBIX
NPEACTAaBICHUSIX O TMPUPOJAE, TOHATH TPaHUIBI MNPUMEHUMOCTU TEOPUH,
BO3MOXXHOCTH WX TMPUMEHEHHUS JJisl OMUCAHUSI €CTECTBEHHOHAYYHBIX SIBICHUM WU
MPOLIECCOB;
3) chopMHpPOBAHHOCTh YMEHHUS pa3au4arTh YCIOBUS MPUMEHHUMOCTH MOJENen
bu3MUecKkux TeNl W TPOIEeCcCOB (SBJIEHWM): WHEPIHAIbHAS CHCTEMa OTCYETa,
MaTepuaibHas TOYKA, PABHOYCKOPEHHOE JBI)KCHHE, CBOOOJHOE TaJieHuE,
abcomoTHO ynpyras nedopmaiiys, abCOMOTHO yIPyroe u abCOIOTHO HEYIPYroe
CTOJIKHOBEHHMSI, MOJIeJIel rasa, KMJIKOCTH M TBEPAOro (KpUCTaJUIMYECKOIr0) Tena,
UJCaTbHOIO Ta3a, TOYEYHBIM 3apsil, OJHOPOJHOE DJIEKTPUYECKOE TMOJIe,
OJTHOPOJTHO€ MAarHUTHOE TII0JIe, TApPMOHUYECKHE KOJIeOaHUsl, MaTeMaTHYeCKHM
MasITHUK, UJACATbHBIN MPYKUHHBINM MasTHUK, TApPMOHUYECKUE BOJIHBI, UJI€AJIbHBIN
KoJieOaTenbHbI KOHTYp, TOHKas JIMH3a; MOJeJied aroMa, aTOMHOIO sjapa u
KBAHTOBOM MOJICJIU CBETA;



4) chopMUPOBAHHOCTH YMEHHS OOBSICHITH OCOOCHHOCTH MPOTEKAHUS (PU3HIECKIX
ABJICHUN: MEXAHUYECKOE JIBU)KEHWE, TEIUIOBOE [BM)KCHUE 4YaCTHIl BELIECTBA,
TEIJIOBOE paBHOBecHE, OPOYHOBCKOE JABMXXKEHHE, MU y3usi, ucnapeHue, KUeHue
Y KOHJICHCAIIMS, IUIABJICHUE U KPUCTAJUIM3ALNsl, HAPABICHHOCTh TEIUIONEPEIayn,
ANEKTPU3AUMU  TE€J, OSKBUINOTEHUMAIBHOCTH  IOBEPXHOCTU  3apsKEHHOTO
MPOBOJAHUKA, JJIEKTPOMArHUTHOM WHAYKUHWH, CaMOWHIYKIMH, 3aBUCUMOCTHU
COIIPOTHUBJICHUS MOJYIIPOBOJIHUKOB "p-" 1 "n-TUNIOB" OT TeMIiepaTyphl, pe30HaAHCA,
uHTepdEpPeHIIMM  BOJH, OU(paKIuu, JUCIIEPCHH, TIOJHOTO BHYTPEHHETO
orpaxeHusi, Horodpdekr, (uU3NUeCKre MPUHIMIBI CICKTPATLHOTO aHalu3a |
paboThI nazepa, "anbda-" u "Oera-" pacnaasl suep, raMMa-u3IydeHHUE SAEP;

5) chopMuUpPOBaHHOCTh YMEHUW MPUMEHSATH 3aKOHBI KJIACCHUYECKOW MEXaHUKH,
MOJICKYJIAPHON (U3UKA ¥ TEPMOJWHAMUKH, OJIJIEKTPOAMHAMUKH, KBAHTOBOU
bu3uKM IS aHaM3a W OOBSCHEHWS SBJICHHA MHKPOMHpA, MaKpoMupa W
Meramupa, pa3jindarh YCJIOBUs (FPaHMIIbI, 00JIACTH) MPUMEHUMOCTH (PU3NUYECKHUX
3aKOHOB, TMOHMMAaTh BCEOONIMI XapakTep (yHIaMEHTaIbHBIX 3aKOHOB (3aKOH
COXpPAaHEHHUS MEXAHUYECKOW DHHEPTHH, 3aKOH COXPAHEHHS HMITyJIbCa, 3aKOH
BCEMUPHOTO TATOTEHUs, IEPBBIM 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPAHEHUS
AJEKTPUUECKOTO 3apsja, 3aKOH COXpPAaHEHUS OJHEPruu) W OrPaHUYEHHOCTh
WCIIOJIb30BAHUSI YACTHBIX 3aKOHOB; aHAJIM3UPOBATh (DUUYECKUE IPOIIECCHI,
UCIIOJIb3Ys OCHOBHBIE TOJIOKEHHUS], 3aKOHBI M 3aKOHOMEPHOCTH: OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIBIKEHUS, (POPMYIIbl KHHEMATUKU PAaBHOYCKOPEHHOTO JIBHXKCHUS,
npeobOpazoBanus ["anuiiest Ajisi CKOPOCTU U TepeMelieHus, Tpu 3akoHa HproToHa,
NPUHIUN OTHOCUTEIBHOCTU ['anmuies, 3aKOH BCEMHUPHOTO TSATOTEHUS, 3aKOHbI
COXpPAaHECHHUS HMIYJbca M MEXaHMYECKOW »SHEpPruu, CBsI3b pabOThl CHJIBI C
M3MEHEHUEM MEXaHWYECKOW PHEPruu, yCIOBUSI PAaBHOBECHS TBEPIOTO Teja; CBS3b
JIABJICHUS] WJCAIBHOTO Ta3a CO CpeAHEH KHWHETHYECKOW HDHEepruei TerioBOro
JBH)KCHUSI M KOHIICHTpAIlMENd €ro MOJIEKYJ, CBSI3b TEMIEpAaTypbl BEHIECTBA CO
CpeaHEW KMHETUYECKOW SHEPTUEN €ro YacTHll, CBI3b JaBJICHUS UICAIBHOTO Ta3a ¢
KOHIEHTpALlMEd MOJIEKYJI W €ro TeMIleparypod, YypaBHeHHUEe MeHeneesa-
Knanelpona, nepBblii 3aKOH TEPMOJIWHAMHUKHU, 3aKOH COXPAHEHUsI DHEPrUU B
TEIUIOBBIX MPOLECCax; 3aKOH COXPAHEHUs 3JIEKTPUUYECKOTro 3apsiaa, 3akoH KynoHa,
MOTEHUHUAIBHOCTh  JJIEKTPOCTATUYECKOTO  TOJISl, MNPUHUMUII  CYNEPIO3UIUU
ANeKTpUYECKuX moser, 3akoHa KynoHa; 3akonsl OMa g ydacTKa LIeNu U s
3aMKHYTOH AIIEKTPUYECKOU LETIH, 3aKOH Jxoyns-Jlenua, 3aKOH
AJIEKTPOMArHUTHOM MHAYKIIUU, TTpaBwiio JIeHI1a, MOCTynaThl CeUaIbHON TeOpUHr
OTHOCUTEIBHOCTH OUWHIITEMHA, ypaBHeHUE OWHIITEeWHa s (oTodddexra,
nepBbIi U BTOpOM mocTynatel bopa, mpuHImn HeomnpeneneHHocTu ['eitzenOepra,
3aKOH COXpaHEHUs 3apsjia, MAaCCOBOIO YHCJIa W DHEPTUU B SIACPHBIX PEAKIUAX,
3aKOH paJMOaKTUBHOIO pacnajia;

6) c(hopMHUPOBAHHOCTH YMEHUU MIPUMEHSITh OCHOBOIIOJIararoImne
ACTPOHOMHUYECKHE TIOHSATHS, TCOPUU M 3aKOHBI I aHajdu3a W OOBICHECHHS
(bU3MYEeCKUX TPOIECCOB MPOUCXOISIMNUX Ha 3BE3/1aX, B 3BE3MIHBIX CHCTEMax, B
MEXTAJIAKTHYECKOW Cpesie; JBIKEHUS HEOSCHBIX TeJ, OHBOJIOIUU 3BE3] U
Bcenennoi;



7) chopMUPOBAHHOCT, YMEHUH HCCIIENOBATh W aHAIM3UPOBATh Pa3HOOOpPA3HBIC
bu3nyeckue SBICHUA U CBOMCTBA OOBEKTOB, MPOBOAUTH CaMOCTOATEIbHBIC
UCCJIEIOBAHUS B PEAIbHBIX M JIAOOPATOPHBIX YCIOBUSX, YATATh U aHAIU3UPOBAThH
XapaKTEePUCTUKHU PUOOPOB U YCTPOUCTB, OOBICHITH MPUHIIUIIBI UX PAOOTHI;

8) cpopMUPOBaHHOCTh MPEACTABICHUM O METOJAaX TMOJIYYEHUsI Hay4YHBIX
aCTPOHOMHYECKUX 3HAHUU; BJIAJICHUE YMEHUSIMU CaMOCTOSITEIIEHO
dbopMyIMpoBaTh 1eNIb KCClIeOBaHuUs (ITPOEKTA), BBIIBUTATh TUIIOTE3bl HA OCHOBE
3HAHWS OCHOBOIOJIATAIOMIUX  (U3MUYECKHX 3aKOHOMEPHOCTEH U  3aKOHOB,
MPOBEPSATh UX SKCIHEPUMEHTAIBHBIMU CPEJCTBAMU; IUIAHUPOBATh M TMPOBOJIUTH
bu3NYecKue SKCIEPUMEHTHI, OIMCHIBATh M AHAJTU3UPOBATH TOJYYCHHYIO TIPH
BBITIOJIHCHUM ~ JKCIIEPUMEHTa  HMH(POPMAIUIO,  OMPENeisaTh  JOCTOBEPHOCTH
MOJIYYEHHOTO pe3yJibTaTa;

9) chopMHUPOBAaHHOCTh YMEHHUS pEIIaTh PACUETHBIC 3aa4ddl C SIBHO 3aJaHHOU H
HESBHO 3aJJaHHON (U3MYECKON MOJebl0: Ha OCHOBAaHWM aHaIHM3a YCJIOBUS
BBIOMpATh (PU3NYECKHE MOJIEIH, OTBEUAIOIIUe TPECOOBAHUAM 3a/layu, MPUMEHSTh
dbopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (U3MYECKUX TEOpUH MpHU
WCIIOJIb30BaHUM MAaTEMaTUYECKHX METOJIOB PEIIEHUs 3aJad, MPOBOAUTH PACUEThI
Ha OCHOBAaHMM HWMEIOUIUMXCS  JIaHHBIX, AaHAJW3UPOBaTh  PE3YyJbTaThl U
KOPPEKTUPOBATh METOJIBl PELICHUS] C YYETOM IOJYYEHHBIX PE3YyJbTAaTOB; PEIIATh
KaueCTBEHHbIC 3a/lauu, TPeOyIolIue MPUMEHEHHUs 3HAaHUN U3 Pa3HbIX Pa3/iesioB
IIKOJBHOTO Kypca (PU3MKH, a TaKKe MHTETpallMi 3HAHWU U3 APYTUX MPEAMETOB
€CTECTBEHHOHAYYHOTO IIUKJIA: BRICTPAUBATh JOTUUECKYIO LIETOUKY PACCYKICHUM C
OMOPON Ha N3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUYECKUE SIBICHUS;

10) cdhopmMuUpOBAaHHOCTh YMEHHMM aHAIMU3UPOBATH U OILICHUBATH IOCIEICTBUS
OBITOBOM ¥  TPOU3BOJICTBEHHON  JEATEILHOCTH YEJOBEKAa, CBSI3aHHOM C
bu3nYeCcKUMU  MpoIEeccaMu, C TO3MUIMH  DKOJOTMYECKOM  0e30MacHOCTH;
MPEACTABICHUN O palUOHAIBHOM MPUPOAOIOIB30BAHUN, & TaKXe Pa3yMHOM
VCIOJIb30BaHUU JOCTHKEHUN HAYKH M TEXHOJIOTMH Ul JAJIBHEUIIErO pa3BUTHSA
YeJIOBEYECKOro O0IIECTBa;

11) oBnameHue pa3nUUHBIMU criocoO0aMu paboThl ¢ MHpOpMaNUe (PU3NIECKOrOo
COJIEpKaHMUsI C MCIOJIb30BAHUEM COBPEMEHHBIX WH()OPMAIMOHHBIX TEXHOJOTHUH,
pa3BUTHE YMEHHUI KPUTHYECKOTO aHAIN3a U OLEHKH JIOCTOBEPHOCTHU IMOIYy4aeMOu
uHdopmaIuy;

12) oBiajeHWe  OPraHU3AlMOHHBIMM W  TO3HABATEIbHBIMU  YMEHUSMHU
CaMOCTOSITEJILHOTO TMPUOOPETEHHS HOBBIX 3HAHUW B TMPOIECCE BBIMOJIHECHUS
MPOEKTHBIX U Y4€OHO-UCCIE0BATEIbCKUX PAd0T, yMEHUAMH pabOTaTh B TPYIINE C
BBITIOJTHEHUEM Pa3JIMUHBIX COIMAIBHBIX POJICH, IJIAHUPOBATH Pa0OTy TPYIIIHI,
pallMOHAJIBHO ~ paclpeiesisiTh JACSITEIbHOCTh B  HECTAHJIAPTHBIX  CHUTYaIUsX,
aJIcKBaTHO OIIEHMBATh BKJAJ KaXJOr0 W3 YYaCTHUKOB TPYIIBI B PpEIICHUE
paccMaTpuBaeMOi MPOOIeMBI;

13) chopMuUpOBAaHHOCT, MOTHBAaMM K  Oyaymed  mpodecCHOHATbHOU
JEATETLHOCTH 10 CIEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPOQHIIs.



1.4. PexomeHayemMoe KOJHMYECTBO YacOB Ha OCBOEHHE IPOrpaMMbl
AUCHMIIMHBI

VYyebnas Harpyska ooyuaromuxcs - o0bem OII 180 yacos, B Tom uucie:
KOHCYJIbTAIIMS 2 yaca,
¢ nmpenoaasareneM 142 yaca, B TOM YucIe:
JIEKIIUK (6 4acos,
PaKTHYECKHE 3aHATUS 38 4acoB,
71a00paTOpHBIE 3aHIATHUS 28 YaCOB;
IpOMEXyTOUHas aTTecTanus 36 4acos.



2. CTPYKTYPA U COJAEPKAHUE YYEFHOU JUCLUILIUHBI

2.1. O0bem y4yeOHOM TMCHMILIMHBI U BHAbI Y4e0OHOH padoThI

Buj yueOHoit padoThl

O0BeM yacoB

1 cemecTp 2 ceMecTp 3 cemecTp

Oo6nem OIL, B TOM uncie: 44 46 90
KOHCYJIbTALMHU - - 2
¢ mpenojaBareiemM 44 46 52
B TOM YHCIJIE:

JIEKITUHA 24 24 28

IIPAKTUYECKHUE 3aHATHS 12 12 14

J1a00paTOPHBIC 3aHIATHS 8 10 10
NPOMEKYTOYHAS ATTeCTAIUS - - 36
dopma NPOMEIKYTOUHOW aTTECTAUU - - 9K3aMeH




2.2. TemaTu4eckuii IVIaH U co/iepKaHue Y4eOHON TMCUMIVINHBI DU3NKa

Conep:kanue y4eOHOIro MaTepHuasia, J1adopaTopHble U MPaKTUYeCKUe padoThl,

HaumenoBanmue YpoBeHb
pa3Neon B Tem caMocCTosiTe]IbHAsA padoTa 00y4ammXxcs, KypcoBasi padoT (IpoeKT) O0bem yacoB OCBOCHHMS!
(ecru IpeayCMOTPEHBI)
1 2 3 4
Tema 1. BBenenue Copep:xanue yueOHOro MaTepuana 2
1 | ®usuka — QyHaaMeHTanbHas Hayka o mnpupone. Pu3mka M TexHuKa. Poib 1
JKCIIEPUMEHTa U TEOpUHu B Ipolecce mNo3HaHUS mpuponbl. [lorpemHoctu
U3MepeHuil (U3NYECKUX BENWYHMH. 3BE3HOE HEOO M €ro BHAWMOE BpAaLICHHUE.
VYrnoBeie n3mepeHusi Ha HeOe. OmnpeneneHue paccTOSHUN 0 HEOECHBIX Tel Ha
OCHOBE M3MepeHHs napauiakcoB. OCHOBHbBIE €IUMHUIBI BPEMEHH U HUX CBS3b C
neukenreMm 3emin. Ilonstue o ¢usmueckoit kaptuHe Mupa. MexayHapoHas
cucrema eaunun CH.
20 4, B T.4.
Pa3znen 1. 1.8 4,
MexaHuKa ¢ 3JieMeHTaMu np.6 4,
TeOPHH OTHOCUTEJIbHOCTH 1.3.6 4.
Tema 1.1 Copepxanne yaeOHOro Marepuaa 4
OCHOBHBIE TOHATHUSA 1 | Mexanuueckoe aBwxeHue. Cucrema otcuera. MarepuaiibHas — TOYKa. 2
KHHEMATUKH XapakTEepUCTUKH  MEXAHUYECKOIO  JIBWJKEHHUS:  IIEPEMEIEHUE, CKOPOCTb,
YCKOpEHHue, TMyTh, TPAeKTOpUs, CpeaHsiss CKOpocTb. PaBHOMepHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBM)KEHHE M UX TIpaHUueckoe OMHCaHUe.
CBoOoanoe maneHue. [[BmkeHHEe TO OKPY>KHOCTH C TOCTOSIHHOM MO MOMIYJIIO
CKOPOCTBIO.
2 | Pemenwue 3a/1a4 Mo KHHEMaTHKE. 2
Tema 1.2 Coneprxanue yueOHOro MaTepuaa 4
JnHamuka
1 | OcHoBHas 3anaya nuHamuku. Cuna. Macca. 3akonsl Hetotona. 3akoH
BceemupHoro tarorenus. Cuna tsxectd. Bec 1 HEBECOMOCTSD. 2
2 | Pemenwue 3agad o Teme «JlmHaMuKa.
2
JlaGopaTopHbIe 3aHATHUS 4
1 | 3y4yeHue 1BHKEHHUS Tella 10 OKPYKHOCTH MO/ AEUCTBUEM CHIIbI YIIPYTOCTH U
CHJIBI TSDKECTH
2 | VI3yyeHue cBOOOJHBIX U BBIHYXAEHHBIX KOJeOaHHH




Tema 1.3 Coneprxanue yueOHOro MaTepuasa 6
3aKOHbBI COXpPaHEHHUS B 1 | Umnynsc Tena. 3akoH coxpaHeHHs uMmmyibca. PeaktuBHOe nBmkeHue. Padora u
MEXaHUKe MOIIHOCTb.
2 | MexaHuueckasi SHEprusi U ee BUJbL. 3aKOH coxpaHeHus sHepruu. llpumenenue
3aKOHOB COXPAHEHHUS.
3 | Pemenue 3ana4 no Teme «3aKOHBI COXpAHEHUS! B MEXAHUKEY.
JlaboparopHble 3aHATHS 2
1 \ CpaBHeHue paboThI CUJIBI YIIPYTOCTH C U3MEHEHUEM KUHETHUECKON YHEPTUHU Tea
Paznen 2. 28 4, B T.4.
MouJiekyasipaas pu3nka u 1.14 4
TePMOAUHAMHUKA np. 6 4
1.3.84
Tema 2.1 Copep:xanue yueOHOro MaTepuana 6
OcHoBbl MKT 1 | OcHoBuble mnonoxenuss MKT wu wux onbeitHoe o6ocHoBaHue. CTpoeHue
ra3oo0pa3HbIX, KUJAKUX U TBEpIbIX Teid. Pasmeprsl U Macca MOJEKYT M aTOMOB.
Kosmmuecto BemecrBa. Moub. [TocTosiHHas ABoraapo.
2 | Uneanbusiii ra3. Jlabnenue raza. OcHoBHoe ypaBHeHue MKT wuupeanbHOro rasa.
Temneparypa kak Mepa cpeHeld KHHETHYECKON SHEPTUU Xa0TUYECKOTO JIBUKEHUS
Mouekyn. YpaBHeHue Kumanelipona — MenneneeBa. M3ompoueccel, ux rpapuku.
TepMonrHaMuyeckas mkajia Temmneparyp. AOCOJIIOTHBIN HYIb.
3 | Pemenwne 3amay nmo Teme «lIporeccel B razax».
JlaGopaTopHble 3aHITHS 2
1 ‘ OnseITHOE OATBEPXkACHUE 3aKk0oHA boiist — Mapuorra
Tema 2.2 Coneprxanue yueOHOro MaTepuasa 6
OCHOBBI TEPMO/IMHAMUKA | 1 BryTpennsis sHeprus uacanbHoro rasa. Mismenenne BHyTpeHHEH SJHEPIrUM ra3a B
rpoIriecce Ter1000MeHa U coBepIIeHus padoThl. PaboTa u TeroTa kak GopmeI
nepeaadu SHepruu. TernnoeMKOCTh. Y 1eNbHAs TEINIOEMKOCTh. Y paBHEHUE
TerioBoro Oananca. [lepBoe Havwamo TepMOJUHAMUKHI U €70 IPUMEHEHHUE K
pa3IMYHBIM H30Mponeccam. AnuabaTHbli pouecc.
2 | Pabora raza mpu m300apHOM H3MEHEHHS ero oObema. DU3HUECKHUU CMBICIT
MOJIIPHOW Ta30BOM MOCTOSHHON. HeoOpaTHMOCTh TEIMJIOBBIX  MPOIIECCOB.
[Tpunmun nevictBug teroBoil Mammebl. KIIJ[ TemmoBoro nsurarend. Ponb
TETJIOBBIX JIBUTaTEJei B HAPOJHOM XO3SIIICTBE U OXpaHa NPUPOJBbIL.
3 | Pemenwue 3amau mo Teme «TepMoaHAMUKAY
Tema 2.3 Conepxanue yueOHOro MaTepuasa 8

ArperatHoe COCTOSIHHE

1

CgoiicTBa nmapoB. Mcnapenne u KoHAeHcanus. HacwllmieHHBINH Tap U ero CBOWCTBA.
AOGconioTHasT W OTHOCUTEJbHAs BIAXHOCTh BO31yxa. Touka pocel. Kunenwue.




BEIIeCTBa U (ha3oBbIC

3aBUCHUMOCTh TEMIEpaTypsl KUIEHHMS OT JaBieHusd. lleperpersiii map u ero

EPEXOIBI UCIIOJIb30BAHHE B TEXHHUKE.
2 | XapakTepucTHKa KUIKOTO COCTOSIHHS BemecTBa. [I0BEpXHOCTHBII CII0M HKUAKOCTH.
3Hepr1/1;1 IMOBEPXHOCTHOI'O CJIOA. SIBnenus Ha I'paHULC XHUIAKOCTH C TBCPABIM
tenom.CmaunBanue. Kanumuigsprocts. Kanuisipuele siBineHust B ObITY U TEXHUKE.
3 | Kpucrammnueckoe coctossHUE BemiecTBa. JlanpHuii mopsaok. Ynpyrue
cBOMcTBa TBepAbIX Ten. 3akoH ['yka. MexaHuueckue CBOMCTBA TBEPABIX TEIl.
AMopdHbIe BEIECTBA U )KUJKNE KPUCTAILIBI. TeroBoe pacmpeHne TBEPIbIX Tel 1
x)uakocTel. [aBieHne n KpucTauin3amnys.
4 | Pemenue 3a1a4 no TeMe «3aKOHBI COXPAHEHUSI B MEXAHUKE.
2 cemecTp 6
JlabopaTopHbIe 3aHATHS
1 | OnpeneneHre OTHOCHUTENbHON BIQXKHOCTH BO3JlyXa
2 | Onpenenenue ko3¢ duimeHTa NIOBepXHOCTHOIO HATSKEHUS KHUJIKOCTU
3 | Onpenenenne ko3 uIMeHTa JIMHEHHOTO paCIIUPEHUS TBEPABIX Tell
Pasznea 3. 36 4, B T.4.
OcHoBBI 1.20 4
3JIEKTPOAUHAMUKH np.12 4
1344
Tema 3.1 Copep:xanue yueOHOro MaTepuana 6
DneKTpuuecKoe mojue 1 OnexkTpuueckuil 3apsii. 3aKkOoH COXpaHEHHs 3apsja. 3aKOH COXpaHEHUs
NEKTpUYECKOro 3apsiia. 3akoH KysnoHa. OnexTpuueckoe TOJIE U €ro
HanpsOKeHHOCTh. [lpuHumn cyneprno3unuu noneit. Pabota cui snexkTpuyeckoro
moJig Mo mepemenieHuto 3apsaa. [loTeHunan u pa3HOCTh MOTEHIHMANOB. CBSI3b
MEXIYy HaIpsSHKEHHOCTBIO M PA3HOCTHIO TMOTEHIUMAIOB. JKBUIIOTCHIHATBHBIC
MOBEPXHOCTH.
2 | IIpoBOAHMKH W AUAIIEKTPHUKH B JIEKTpHUecKoM noje. [onspusanust
IUIEKTPUKOB. J[MAJEKTpUUYeCKass MPOHHULAEMOCTb CpeAbl. IEKTPOEMKOCTb.
KonneHncaropsl 1 UX coeiMHEHHsI. DHEPIUsl 3apsyKEHHOr0 KOHIeHcaTopa.
3 | Pemenne 3agau no Teme « DnekTpuueckoe nose. Konaencatopsi».
Tema 3.2 Coneprxanne y4eOHOT0 MaTepuasa 8

3aKOHEBI IIOCTOSTHHOT'O TOKa

1 IlocTossHHEIM SHGKTpI/I‘-IeCKI/Iﬁ TOK, €0 XapaKTCPHUCTHUKHU. YCHOBI/DI, HCOGXOZ{I/IMLIC
AJI1 BOBHUKHOBCHHSA SJICKTPUYCCKOT'O TOKA. Cua Toka M INIOTHOCTH TOKA. SHC
ncToyHuka. 3akon Oma U y4aCTKa U MOJHOM IETH.

2 COHpOTI/IBHCHI/Ie KaK 3JICKTPUYCCKAasd XapaKTCpUCTUKA PE3UCTOpA. 3aBUCHMOCTb

CONPOTUBIIEHU pe3UCTOpa OT TemmepaTypsl. [IoHATHE 0 CBEPXIIPOBOAMMOCTH.
ITocnenoBarenbHOE U MapAIIEIbHOE COEAMHEHUE TPOBOAHUKOB. CoeAMHEeHNE




MCTOYHUKOB 3JIEKTPHUUECKON SHEPTHH B OaTapero.

3 | PabGora u MomurHOCTh TOCTOSTHHOTO TOKA. 3akoH J[xoyns-Jlenna. TeroBoe
JNIENCTBUE TOKA.
4 | Pemenue 3a1a4 no TeMe «3aKOHbI TOCTOSIHHOTO TOKay.
JlaGopaTopHbIe 3aHATHS 4
1 | Onpenenenue 3IEKTPOABMXKYIIEH CHJIBI W BHYTPEHHEIO  COIPOTHBIIECHMUS
MCTOYHUKA AJIEKTPUYECKOM SHEPTUu
2 | Onpenenenue y1eJIbHOTO CONPOTUBIICHUS TPOBOJHUKA
Tema 3.3 Copep:xanne yaeOHOro MaTepuana 2
DJIEKTPUUYECKUH TOK B 1 | DnekTpudecKui TOK B IJICKTPOJUTAX. DJIEKTPHUYECKHH TOK B Ta3axX W BaKyyMe.
pa3IM4YHBIX cpeaax OnexTpuueckuid TOK B  noiynpoBogHukax. CoOcTBeHHas NPOBOJMMOCTD
MOJIyIPOBOTHUKOB. [107yIIpoBOTHUKOBBIE TPHOOPEI.
Tewma 3.4 Copeprxkanne y4eOHOro Marepuana 8
MarnuTHOe nosie 1 | OtkpeiTe MarHuTHOTrO 1osist. [IocToOsiHHBIE MAarHUTHI 1 MATHUTHOE TI0JIEe 3eMJTH.
MarnuTtHas nHayKuusa. B3auMoneicTsre TOKOB.
2 | Pemenue 3aa4 no teme « MarHuTHOE MOJIEY.
3 | HevictBus marautHoro mons. Cuna Awmmnepa. [lpunmun  pecTBus
anektpoasurarens. Cuna Jlopenua. Onpenenenue yieiabHoro 3apsaaa. MarHUTHbIN
notok. PaboTa mo mnepeMemeHuIo0 MPOBOJHUKA C TOKOM B MarHUTHOM IIOJE.
MarsuTHbIe CBOMCTBA BEUIECTBA.
4 | Pemenue 3amay no Teme «JlelicTBre MarHUTHOTO MOJISI, €T0 XapaKTEPUCTHKI.
Tema 3.5 Coneprxkanne yueOHOro MaTepuana 8
DNeKTpOMarHuTHas 1 | DnexrpomaruutHas nHaAyKimsa. OnsiTel Dapanes. 3akon OMU
HHIYKIAS 2 | Pemenune 3amau o teMe «3akoHsl DMy
3 | Ilonarue o6 »nmekTpoMarHUTHOM Teopuu MakcBenna. BuxpeBoe anekTpuyeckoe
nosie. Camonnykius. DIC camonnaykuuu. MHIyKTHBHOCTD.
4 | Pemenue 3ana4 no reme «CaMOMHJTYKITUS. )
Pasznea 4. 24 4, B T.4.
KoJsie6anusi 1 BOJIHBI 11249
np. 6 u
1.3.64
Tema 4.1 Conepxanue yueOHOro MaTepuaa 4
Mexanndeckue konebanua 1 | 1 | YpaBHeHne rapMoHUYECKOro —kojeOanus. [IpeBparienue dSHEprum  mpu
BOJIHBI KojeOaTenbHOM  JIBIDKEHUHU.  BBIHYKICHHBIE  MEXaHUYeCKHe  KoyeOaHus.

[Tonepeunsle U MPOJOJIBHBIE BOJHBI. XapaKTepUCTUKU BOJHBIL. MHTepdepeHmus
BosiH. [loHstHe o nudpakuuu BOJH. 3BYKOBBIE BOJIHBI. YJBTPa3ByK U €ro
IIPUMEHEHNE.




Tema 4.2 Coneprxanue yueOHOro MaTepuaa 14
DJIEKTPOMAarHuTHbHIE 1 | CBobGoaHbIe 35IeKTpOMarHuTHeIC Kosiebanus. [IpeBpaiienns sHepruu B
KoJieOaHus kosebaTenbHOM KoHTYpe. Popmyina ToMcoHa. 3aTyxaroue 3JIeKTPUIECKUe
Kose0aHusl.
3 cemecTp
2 | Pemenue 3ana4 no teme «CBOOOHBIE JIEKTPOMArHUTHBIE KOJIEOAHUS
3 | IlpuHumn AeWcTBUS 3JIEKTpOreHepaTopa. BeIHyKACHHBIE AIIEKTPUYECKHE
koseOanus. [lepeMeHHBI TOK U €ro noiydeHue. ['eneparop nepeMeHHOro Toka.
EMKOCTHOE 1 MHJIYKTMBHOE COIPOTUBIIEHUS! NEPEMEHHOIO TOKA.
[Ipeo6pa3zoBanue nepemeHHoro Toka. Tpanchopmarop. Toku BBHICOKOW 4YacCTOTHI.
ITpon3BoacTBO, Nepeaya v NOTPEOICHUE FITEKTPOIHEPTHH.
4 | Pemenue 3ama4 o teme «Ilepemennsiit Tok. Tpanchopmarop.
5 | DneKTpoMarHUTHOE MOJI€ U €r0 PACIPOCTPAHEHHE B BUJE SJIEKTPOMATHUTHBIX
BOJIH. CKOpPOCTb JIEKTPOMArHUTHBIX BOJIH. OTKPBITHIN KOJIeOaTeNIbHbIN KOHTYP
KaK MCTOYHMK HJIEKTPOMArHUTHBIX BOJIH.
N3o6perenue pagno A. C. [TormoBeiM. PU3NYIECKHE OCHOBBI PATUOCBSI3H.
[IpuHUUMIIBI paInONOKAIIMKU U TEJIEBUICHHUS.
6 | Pemmenwue 3agad no Teme «DIEKTPOMArHUTHOE TTOJIE).
JlaGoparopHsble 3aHATHS
1 | Onpenenenue 3IEKTPOXUMUIECKOTO HIKBUBAJICHTA MEIH
2 | VccnenoBaHye MOIIHOCTH JIAMITbl HaKaJIMBAHUsI OT HAIPSDKEHHSI HA €€ 3aKHMax
3 | IlocnenoBaTenpHOE U MapajuleIbHOE COSTMHEHHE TPOBOIHUKOB
Pasznea 5. 84, B T.U.
Onrtuka 1.4 4
np. 24
1.3.24
Tema 5.1 Coneprxanne yueOHOro MaTtepuania 8
I'eomeTprueckas u 1 | DnextpomaruuTHas npupoza cBeta. CKOpOCTh pacpoCTpaHEHUs CBETa.
BOJIHOBasl ONTHKA 3aBUCUMOCTb MEX]y JUTMHON BOJIHBI U YaCTOTOW AJIEKTPOMArHUTHBIX KOJIEOAHUMH.
ITpunuun ['tolirenca. 3akoHBI OTpaXXeHUs U MpesiomiieHus ceeta. [lonHoe
OTpa)kKeHHE CBETA.
2 | KorepeHTHOCTb UM MOHOXPOMAaTHYHOCTb. IHTEepdepeHuns u nudpakuus cBera.
Judpaxiuonnas pemetka. [lonaspuszanus ceera. Jucnepcus ceera. Busst
cnekTpoB. CrieKTpanbHbIN aHaIu3. DJIEKTPOMAarHUTHBIE U3JIy4€HUS B PA3IMUHBIX
JMarna3oHax JJIUH BOJH.
3 | Pemenue 3agau 1o onTUkKe.
JlaGopaTopHbIe 3aHATHS 2

10




1 ‘ W3mepenue nmHBI CBETOBOW BOJIHBI C MOMOIIBIO AU(PPAKIIMOHHON PEIICTKH

Paznea 6. 18 4, B T.4.
Crtpoenue atoma u 1124
KBaHTOBas pu3uka np.4 4

13.24
Tewma 6.1 Coneprxkanue y4eOHOr0o MaTepuaia 6
KBanToBas onrtuka 1 | KeanroBas ontuka. KsanroBas  runore3a Ilmanka.  ®oronsl.  BHemrHwii
dotoanekrpuuecknii dhdext. Onbitel CtoneroBa A.I'. YpaBHeHHEe DUWHIITEHHA
s dotodrddekra. [Ipumenenne dororddexra. Tumbl GoTod1EMEHTOB.
2 | Oddext Komnrona. Jlapnenne ceera. Onbithl JIebenesa [1.H. Xumuueckoe
nerictue ceera. Gotocuntes. [loHsTHE O KOPITYCKYIJISIPHO — BOJIHOBOM TEOPUU
CBETA.
3 | Pemenwne 3agau o Teme «3akoHbl hoTorpdexTan
Tema 6.2 Coneprxkanue y4eOHOro Marepuasia 10
®usuka aroma 1 atoMHoro | 1 | Mogens atoma Pesepdopaa u bopa. M3nydenne u noraoiieHne YHEPrUH aTOMOM.
sapa EcrecTBeHHass pajgMOaKTUBHOCTh, €€ BHUJbL. 3aKOH pPaJMOAKTHUBHOTO pacraja.
CrnocoObl  HaOMIOAGHUS W PETUCTpAlMU  3apsDKeHHBIX  YacTull. CrocoObl
HAOMIONIEHUS] M PETUCTPAllMM 3apsHKEHHBIX YacTUIl. DHOJIOrMYECKOe JeHCTBUE
PaaOAKTUBHBIX MU31yYEHUN.
2 | CocraB atoMHBIX siep. VICKyCCTBEHHAs pPaaiOaKTHBHOCTh. SIIEpHBIC CHIIHL.
JledexT macchl. DHEprus CBSI3U aTOMHBIX sJiep. SaepHble peakiyu.
3 | Henenue Tsokensix saep. Llennas simepHas peakuus. YrpasiseMasi HerHasi peaKiys.
SAnepusiii peaktop. buonornyeckoe 1eMcTBUE paIMOAKTUBHBIX U3TyYEHHIA.
4 | TepmosinepHslii cuntes. [Ipobiema TepMosIepHOI SHEPTETUKH.
Pemenue 3anau no reme «@u3nka aTomMa ¥ aTOMHOTO s7Ipa
JlaGopaTopHble 3aHATHS 2
1 | M3yueHue TPEeKOB 3apsHKEHHBIX YaCTHUII
Paznen 7. 64
OcHoBHbIE CBeJIEHUS M0 144
aCTPOHOMMUHM. np.2 4
Tema 7.1 1 | Dueprus CoxnHia u 38e31. DBomonus 3Be37. [IponcxoxmaeHne u crpoeHne 6
CTpoeHMe U HBOTIOLHS COJIHEYHOH CUCTEMEL.
Bcenennon 2 IIpakTuuaeckoe 3anstue. [Inaners ConHeunoi cuctemsl. PaboTta ¢ kapToit 3Be3THOTO
Heoa.
2 | Becenennast. [TpoucxoxaeHre u pa3BuTie HeOecHbIX Tell. [IoHSITHE 0 KOCMOJIOTHH.
Koncynomayus 2

11




Bcero:

142 9, B T.4U.
1.76 1
np.38 u
I.3.28 4
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3. VCJOBHUS PEAJM3AIMU PABOYEW TIPOTPAMMBI YYEBHOM
JUCHUIIIAHBI

3.1. Tpe6oBaHusi K MUHUMAJBLHOMY MATePUATbHO-TEXHUYECKOMY 00ecTedeHHI0
Peanuzanust mporpamMel TpeOyeT HaIUUMS y4eOHOTO KabuHeTa U 1abopaTopuul GU3UKH.

O6opynoBanue yueOHOro kabruHera U paboyux MecT KabuHeTa:
MapThl YACHUYECKHE,
pabouunii CTOJ U CTYJ PEToaBaTers,
J€MOHCTPALMOHHBIN CTOJI,
ayJIUTOPHAS TOCKa,
mrkadpl U1t XpaHeHUs: 000pyA0BaHUSI.
Texaudeckue cpeacTra 00ydeHus:
KOMITBIOTED, OBEPXEI-ITPOCKTOP, IKPaH.

O6opynoBanue 1adopaTopuu U pabounx MecT JabopaTopuu:
CTOJIbI YYCHUYECKHE,
JIEMOHCTPALIUOHHBIN CTO,
CTYJI IIperno/iaBaTe’s,
mkadbl 1719 XpaHeHHs] 000pyA0BaHUS,
ayJIUTOpHAs TOCKa.

[lepeueHb 1a0OPaTOPHOTO OOOPYAOBAHUSA:

1.060pynoBanre 0OIIEro Ha3HAYCHUA: HCTOYHUK MOCTOSHHOTO W TIEPEMEHHOTO TOKa,
KOMIUIEKT TMPOBOJIOB COEIMHUTEIBHBIX, aMIIEPMETPHI, BOJIBTMETPHI, BECHI C Pa3HOBECAMH,
IITaTUBBI, TMHAMOMETP, 0apOMETp-aHEePOU, CTEKIISTHHBIC IIWIMH/PHI, CTEKIITHHBIE TPYOKHU.
2.000pynoBanue aisi (GPOHTAIBHBIX JAOOPATOPHBIX PadOT, BKIOYAs JEMOHCTPAIIMOHHOE
obopynoBaHue: HAaOOpHI JIS BBINOJIHEHHUS J1a0OPAaTOpPHBIX PAbOT MO DIEKTPUUYECTBY,
AJIEKTPOJUHAMUKE, ONTHUKE, KOMIUICKT Ja0OpaTOPHBIM MO AJIEKTPOJMHAMUKE, MAalIuHa
ekTpodopHasi, KOMIUIEKT JTaOOPATOPHBIN MO MOJEKYJISIPHOU (PU3UKE M TEPMOJIUHAMUKE,
TpaHCchHOPMATOPHI, TUTPOMETP MICUXPOMETPUUECKHIA, 3BOHOK AIEKTPUYECKUI
JEMOHCTPAIIMOHHBIN, MaHOMETp, MallliHA JJIEKTpUYecKkass oOpaTtuMmas, MOJenb s
JEMOHCTpalMii B 00b€ME€ MarHUTHOTO TOJIsA, HA0Op KaJOPUMETPUUYECKUX TEJ, PEOCTaThl,
TEpMOMETp, OrOpeTKa, AO3UMETp, Npubop Ans ompeneiaeHus KodhuimeHTa TUHEHHOTO
pacIMpeHusl ¢ HHIUKATOPOM, MarHUThI, CIIEKTPOCKOII, CIIEKTpalIbHbIe TPYOKH, MPHOOp IS
3a)KUTaHUS CIIEKTPAJIbHBIX TPYOOK, CBETOPUIBTPHI, TUPPAKIUOHHAS pEIIeTKA.

[TeuaTHbie MocoOUs: TeMaTUYECKUE TaOIUIIBI TIO (PU3UKE (CTCHIBI).

NudopmaimoHHO-KOMMYHUKATUBHBIE  CPEJICTBA:  KOMIUICKT  HAIJISIHO-METOJINYECKHUX
MaTepualioB II0 pazjieiaaM (DH3UKH.



3.2. UudpopmanuonHoe odecrneyeHue 00ydeHUs
Ilepeyenbr  pexkoMeHAyeMbIX  Y4eOHbIX  u3aaHuil, WHTepHeT -  pecypcos,
JAONOJIHUTEIbHON JIUTEPATYPHI

OcHoBHas IUTEpaTypa

1. JlorBunenko O.B. ®usuka (ans CI1O). Yuebnuk : yueOnuk / O.B. JlorBuHEeHKO. —
Mockga : KnoPyc, 2019. — 341 c. — ISBN 978-5-406-06464-1 -
https://www.book.ru/book/929950

2. Tpodumona T.U., dupcos A.B. Kypc dbusuku ¢ mpumepamu perieHus 3aaad B 2-x
tomax. Tom 1 : yaebHnoe nocooue / T.U. Tpodumona, A.B. dupcoB. — Mocksa :
KnoPyc, 2017. — 575 ¢. — ISBN 978-5-406-05363-8 -
https://www.book.ru/book/919561

3. Tpodumosa T.U., Dupco A.B. Kypc busuku ¢ npumepamu penieHus 3aaad B 2-x
tomax. Tom 1 : yueOnuk / T.U. Tpodumona, A.B. ®upcoB. — Mocksa : KnoPyc,
2017. — 577 c. — JIns CIIO. — ISBN 978-5-406-05612-7-
https://www.book.ru/book/921510

4. Tpodumona T.U., Dupcos A.B. Kypc ¢pusuku ¢ npumepamu penieHus 3aaad B 2-x
toMmax. Tom 2 : yueOnuk / T.. Tpodhumona, A.B. ®upcoB. — Mocksa : KnoPyc,
2017. — 378 c. — ISBN 978-5-406-05816-9 - https://www.book.ru/book/924048

JlononHurensHasa Iureparypa

1. Tpodumosa T.U. ®usuka ot A 1o i : cnpaBounuk / T.1. TpodhumoBa. — Mocksa :
KuoPyc, 2017. — 300 c. — Jlns1 ccy3oB. — ISBN 978-5-406-04671-5-
https://www.book.ru/book/918094

2. Tpodumona T.U. ®usuka: Teopus, pemeHue 3aaad, JEKCUKOH : CIIPaBOYHUK /
T.W. TpodpumoBa. — Mocksa : KnoPyc, 2017. — 315 ¢. — CITIO. — ISBN 978-5-
406-00993-2 - https://www.book.ru/book/920565

3. Tpodumona T.U. KpaTkuii kypc (pu3MKU ¢ TpUMEPAMH pELIECHUs 3a/1ay : yueOHoe
noco6ue / T.1. TpobumoBa. — Mocksa : KnoPyc, 2017. — 280 ¢. — CIIO. — ISBN
978-5-85971-880-1 - https://www.book.ru/book/927680
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4 KOHTPOJIb 1 OIEHKA PE3YJIBTATOB OCBOEHUSA JUCIUIIJIMHBI

PesyabTaThl 00yueHus

Kpurepun onenkn

(I)OPMLI H ME€TOAbI ONCHKH

B pe3yabpTare
U3y4YeHUs yueOHOro
peaMeTa «Dusuka»

oOyJaromuiicss Hay4UTCS:

—  JEMOHCTpUpOBaTh  Ha
npuMepax poib U MECTO
¢u3uku B popMHUpOBaHUH
COBPEMEHHOM Hay4YyHOH
KapTUHBl MHUpa, B Pa3BUTHHU
COBPEMEHHOM TEXHUKU U
TEXHOJIOTHIA, B
MPAKTUYECKON AESITeNTbHOCTH
JIIOJIEH;

—  JIEMOHCTPUpPOBaTh  Ha
npuMepax B3aUMOCBSI3b
MeXIy (U3UKOW U APYTUMHU
€CTECTBEHHBIMU HAYKaAMU,

— YCTAaHABJIMBATb
B3aMMOCBs3b C€CTCCTBCHHO-
HAayYHBIX SIBJICHUM u
IMPUMCHATH OCHOBHBIC

buznvecKkue MOACIU IS MX
OIIMCAHMS U O0BICHCHHUS,

- HCTIO0JIb30BATh
uHpopMaluo  (pU3NUECKoro
COZIepXaHusl NpPHU PEIICHUU

y4eOHBIX, MPAKTUYECKUX,
IIPOEKTHBIX U
HCCIEA0BAaTEILCKUX  3ajad,

UHTETpUpys HHPOPMALUIO U3
Pa3IUYHBIX MCTOYHHUKOB H
KPUTHYECKH €€ OLICHNBAS;

— pasnu4ath W YMETh
UCIIONB30BaTh B y4eOHO-
HCCIIEI0BATENBbCKOM

NEeSTENIbHOCTH METOJIBI
HAy4YHOTO MTO3HAHUS
(Habnronenue, ONHCaHue,
U3MEpeHUe,  IKCIICPUMEHT,
BBI/IBIDKEHUE TUTOTE3HbI,

MOJIEJIMPOBAaHUE M Jp.) U
GbOopMBI HAy4YHOTO TO3HAHUS
(akThl, 3aKOHBI, TEOPHH),
JEMOHCTPHUPYS Ha MpUMepax
WX POJb U MECTO B HAYYHOM
MO3HAHUY;

— TMPOBOJUTH MpsAMBIE U

KoHntpoub u OLICHKA
pe3yJbTaTOB OCBOEGHUS
JAUCHUIIIIMHBI OCYIICCTBIIACTCA
mpenojaBaTesieM B Ipolecce
IMPOBCACHU A MPAKTUYCCKUX
3aHATUA U J1aODOpaTOPHBIX
paboT, TECTUPOBAHUS, A TAKIKE
BBITIOJTHEHUST 00y4aronuMUCs
WHIWBUAYAIBHBIX 3aJaHuH,
MPOEKTOB, UCCIIEAOBAHUM.

Onenka pE3yJIbTaTOB
oOy4deHus:

[Ipn BBICTABJICHUU
TEKyIlen OLIEHKU
YUUTBIBAETCS:
-pe3yJNbTaTUBHOCTh  PabOTHI
y4yalierocsi IpU BBITOJHEHUU
3a/IaHUI Ha yueOHBIX
3aHATUSX U CaMOCTOSITENIbHOMN
paboTHI;

- odopmieHue  3amaHUM

corJiacHO o0pasua.

IIpyn BBICTABIEHUHM WMTOrOBOU
OLICHKH YYMTHIBAETCS:

- 00bEM U ypOBEHb YCBOEHHUS
YYAIIUMUCS  TEOPETUUYECKOTO
MaTepuana;

- KaydeCTBO PELICHUA 3a1a4.

OcCHOBHbBIE METOJbI KOHTPOJIS
3HAHUU: TEKYIIHH,
MEPUOJNYECKUA M HTOTOBBIN
KOHTPOJIb.

Texymmit KOHTPOIIb
npoBoauTcs B hopme:

- YCTHOI'O OMpoCa;

-IIUCbMEHHOTO orpoca
(caMocTOsATENBHOM u
KOHTPOJILHOHN pabOThI);
-TIPOBEPKU BBITIOJTHEHUS
UCHbMEHHBIX JOMAIITHUX
3aJaHNMH;

- TECTUPOBAHUS 110 TEMaM;
- TabOpaTOPHBIX padoT;
-[IO/AFOTOBKHU COOOIIEHUI];

-COCTaBJICHHUS KOHCIIEKTa

-HanucaHus  pedeparoB U

TBOPYECKUX paboT;

- CO3/aHusl Npe3eHTalud 10

BbIOpaHHOU TEMaTHKE.

Texymas IpoBepKa

IPOBOJUTCS CHUCTEMAaTHYECKU

u3 ypoka B ypok. Ilo umcmy

MPOBEPSEMBIX M  XapaKTepy

BOIPOCOB MPOBEPKAa MOXKET

OBITH WH/IUBUIYaJIbHOM,
(bpoHTaNTBEHON U
KOMOMHHPOBAaHHOM.

[lepuoanueckuii KOHTpPOJIb B

dhopwme:
- TUCBMEHHOW paboThl 1O

KaXxa0My paszueny
JUCLIUIUTUHBI.
[Tepuonnueckas poBEPKA

IPOBOAMUTCS MO 3aBEPIICHUU
TeMHI (paszena).

®opma MIPOMEXKYTOUHOU
aTTecTallud, YCTAaHOBJIECHHAas
y4eOHBIM IUIaHOM B KOHIE 1
ceMecTpa — IK3aMEH, B KOHIIE
2 ceMecTpa - IK3aMeEH.
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KOCBEHHBIE N3MCHEHHUS
buznuecKux BEJIMYMH,
BbIOMpas ~ HU3MepUTEIbHbIE
npubopbI c Y4ETOM
HEo0X0uMoH TOYHOCTHU
U3MEPEHUH, [JIAHUPOBATH
XOJl W3MEPEHHUH, I0Iy4aTh
3HAYECHUE U3MEPSIEeMOU
BEIMYMHBI W  OLICHUBATh
OTHOCHUTEJIbHYIO
HOTPEIIHOCTh 110 3aJaHHBIM
dbopmynam;

— IPOBOJUTH UCCIIEIOBaHUSA
3aBUCHUMOCTEN MEXIY
(GU3NYECKUMHU  BEJTMYMHAMMU:
IPOBOAMTH  U3MEPEHMS] U
ONpeAcATs  Ha  OCHOBE

UCCIICTOBAHMS 3HAYCHHE
apaMeTpoB,
XapaKTepU3YIOINX JaHHYIO
3aBHCUMOCTh MEXTY
BEJIMYMHAMHU, M JIeNaTh
BBIBOJI C y4eToM
HOTPEITHOCTH U3MEPEHUIA;

- UCIIOJIB30BATh JUIs
OIMCaHUs Xapakrepa
IPOTEKaHUS ¢buznyecknx
IPOLIECCOB dusnueckue
BEJIMYMHBI "
JIEeMOHCTPHPOBATH
B3aMMOCBSI3b MEX/Ty HUMU;

- UCIOJIb30BATh TUISt
OTICAHHUS Xapakrepa
POTEKaHUS ¢buznyeckux
MIPOIIECCOB buzndeckue
3aKOHBI C YYETOM I'PaHUI] UX
IPUMEHUMOCTH;

— pemarb KayeCTBEHHbIE
3aaud (B TOM 4UHCIE ©

MEXIPEAMETHOTO
Xapaxkrepa): HCTIONB3YS
MOJIeJIH, busnueckue
BCIIMYNHBI u 3aKOHBI,
BBICTPANUBATh JIOTHYECKH
BEPHYIO LETTOYKY
00BsICHEHUS
(loxazarenbCcTBa)

NpEeAJIOKEHHOTO B 3ajaye
npoiiecca (sSIBJICHHUS ),

— pelIaTh pacueTHbIE 3a/1a4u
C SIBHO 3aJaHHOM
dbuznyecKoil MoJIenplo: Ha
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OCHOBC aHallu3a YCJIOBHUA

3a71a4u BBIJIEIATH
(bU3HYECKYIO MOJIETIb,
HaXOJUTh (busnueckue
BEJIMYHUHBI u 3aKOHBI,
HEOOXOIMMEIE u
JIOCTATOYHBIE JUISt ee
pelIeHus, MIPOBOIUTH

pacueTsl U IIPOBEPSATH
IIOJIy4eHHBIM pe3yibTaT; —
YUUTHIBATh I'PaHULIBI
IPUMEHEHUS U3YYEHHBIX
¢Gusnueckux Mojenel Ipu
pemieHNH  (QU3UYECKUX U
MEXIPEIMETHBIX 3a/1a4;

- HCI0JIB30BaTh
UHPOPMALIMI0 U TMPUMEHATh
3HAHUS O IPUHIHIIAX pabOTHI

u OCHOBHBIX
XApaKTCPUCTHUKAX
N3YUCHHBIX MallluH,

npubopoB U IpYyrux
TEXHUYECKUX YCTPOMCTB st
peLeHus NPaKTUYECKHUX,
y4eOHO-UCCIIeI0BATEIbCKIX
U NIPOEKTHBIX 3a/1a4;

- WCIIOJIB30BATh
3HaHUS O  (PUBHYECKHX
o0OBeKTax M Mpoleccax B
MOBCEHEBHOM JKU3HU IS
oOecnieueHus 0e€30MacHOCTU
npu oOpatieHun c
nprbopaMu M TEXHUIECKUMHU
yCTpPONCTBaMH, TSt
COXpaHEHHsI  3JI0POBbSI U
COOJTIOICHUS HOpM
9KOJIOTUYECKOTO TIOBEICHUS
B OKpyXarolleil cpene, ais
HPUHATUSA penieHuin B
HOBCEAHEBHOM XKHU3HMU.
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5. ®OHAbI OHEHOYHBIX CPEACTB
3 cemecTp o0yUeHHUs.
@®opmMa MPOMEKYTOUYHOM aTTEeCTAUM — «IK3aAMEH»

BOHpOCBI AJIS1 IIOATOTOBKHU K OK3aMCHY 34d 3 CCMCCTp

1. TlocTOSIHHBIN ANEKTPUUYECKUN TOK, €ro XapaKTePUCTUKU. YCIOBUS BO3HUKHOBEHUS
AIEKTPUUYECKOTO TOKA.

2. CompoTHUBIICHHE KaK »JJICKTPUYECKAs XapaKTEPUCTHKA PE3UCTOpa. 3aBUCUMOCTH

CONPOTUBJICHUS PE3UCTOPA OT TEMIIEPATYPHI.

OrnpeneneHue yaenbHOTO CONPOTUBIICHUS TPOBOAHUKA B 1aOOpaTOpPHOM padoTe.

CoenuHeHue pe3sucTopoB.

Pabota 1 MOITHOCTB MOCTOSTHHOTO TOKAa. 3akoH J[xkoyns-JIenna.

Hccnenoanne 3aBUCMMOCTH MOIIIHOCTH JIaMITbl OT HAIIPSKEHUS HA €€ 3aKUMaXx.

OJIC ucrounuka. 3akoH Oma Jij1sl y9acTKa 1 MOJHOMU LIEeTH.

Omnpenenenre D/]C ucTOYHUKA U €T0 COMMPOTUBIICHUS B JJaOOpaTOpHOU padoTe.

. DNEKTPUYECKUN TOK B JJIEKTPOJIUTAX. DIIEKTPOJIn3. 3aKkoH Papajes A JIEKTPOIIn3a.

10 [TonynpoBOJHUKK. DNEKTPUYECKUH TOK B NOJYNpOBOAHUKaX. lIpumeHeHue.
DNEKTPOHHO-IBIPOYHBINA TEPEXO/I.

11. MarautHoe mone. MarnuTHas uwHAyKUuMs. BzaumopeiictBue TokoB. ['paduueckoe
M300paK€HUe MarHUTHBIX TMOJIEH.

12. JleficTBMe MarHUTHOTO TOJI HAa MPOBOJHUK C TOKOM. 3akoH Amrepa. Pamka ¢ TokoM B
MarHuTHOM IIOJI€.

13. JleiicTBEe MarHUTHOTO TTOJIS Ha ABYOKyIuiics 3apsa. Cuna Jloperra.

14. JIsrxeHue 3apssKeHHOM YaCTUIII B DJIEKTPUYECKOM U MAarHUTHOM TIOJISX.

15. MaruauTtssiii notok. ®opmyna. Enunniia usmepeHus.

16. DnexrpomarautHas uHAYKIHS. Oneitel @apanes. Bemmunna 3/1C unayknuu.

17. 3axkon Jlenma uisi 2JIEKTPOMAarHUTHOM WHAYKIMU. OJIEKTPOMArHUTHAs TEOpHUs
Makcenna.BuxpeBoe anekTpuyeckoe mosie.

18. SBnenne camounaykiuu. MuayktuBHOCTh. I1C caMOMHIYKITUY.

19. YpaBHenue rapmoHuueckoro kosebanus, ero rpaduk. OCHOBHBIE XapaKTEPUCTUKH
KOJICOaHMIA.

20. DnextpomarauTHele Kojiebanus. KoiseOarenbHplli  KOoHTYp. Dopmyna mnepuoaa
AJIEKTPOMArHUTHBIX KOJI€OAHUHN B KOHTYpE.

21. Tlepemennbiii  Tok. IlomydeHne mMepeMEHHOTO CHHYCOMIAIBHOTO TOKa TIpU
PAaBHOMEPHOM BpalllCHUH BUTKAa B OJHOPOJAHOM MarHuTHoM mnoje. [lepuon u yacrora
MEPEMEHHOT0 TOKa.

22. YCcTpoicTBO 1 paboTa TpaHchopmaropa.

23. MrHoBeHHOE, aMITUTYAHOE W JCHCTBYIOIIEE 3HAUYCHUS HAMNpsHDKEHUS W CUIJIBI TOKA.
['padux n3meHeHus Toka.

24. DnektpomarautHoe Tmosie.  [loctynmatet  MakcBemna.CKOpOCTh  paclpOCTPaHCHUS
AJIEKTPOMArHUTHBIX BOJIH./[JIMHA BOJIHBI.

25. Uznydyenne u mpueM 3JIEKTPOMArHUTHBIX BOJH. OTKPBHITHINA KOJI€OATENbHBIN KOHTYP.
DnekTpudeckuil pe3oHaHc.Hactpoiika KOHTYpa B pe30HaHC.

26. Pamnocssase. Pagno A.C.ITomoBa. OCHOBBI paiOCBSI3H.

©WoOoNOhow
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27. llpenominenue cBeTa.3akoH npenomiaeHus. OTHOCUTEIbHBINA U aOCONMIOTHBIN TTOKa3aTeNln
npeiaomiieHus. Ux Gu3ndeckuii CMBICI.

28. [lonHoe oTpaxkeHue cBeta. [IpenenbHbIi yrosl BHyTpeHHEro oTpaxeHus. @opmyia.

29. 3aKOHBI OTPAKECHHUS CBETA.

30. [Ipupoga cBera. B yem coOCTOMT 3J€KTpOMarHuTHasi nmpupoja cBera? 3aBUCUMOCTD
MEXIy JJIMHON BOJIHBI,YACTOTOU 3JIEKTPOMArHUTHOTO M3JIYYEHHS U CKOPOCThIO. JlnHa
BOJIHBI CBETA B BaKyyMe.

31. Untepdepenuus ceera. Uatepdepenius ceeta B ToHKUX miaeHkax. Konbia HeroToHa.

32. ludpakuus ceera. JudpakunonHas pemierka.

33. Onpenenenus JUIMHBI CBETOBOM BOJHBI C TOMOIIBIO TU(PAKIIMOHHON PEIIeTKH.

34. lucnepus ceeta. Paznoxkenne 6enoro ceeta mpru3Moid. CIUTOIITHOM CIIEKT.

35. YnbrpaduoneroBbie u uHpakpacHsie 1yuu. VX cBoiicTBa U MpUMEHEHHUE.

36. Bunasl ciektpoB.Crnextp Conniua.CiekTpaibHbINA aHAIN3.

37. IlpuGops! 1151 OTY4YEHUS U UCCIIEOBaHUS CIIEKTPOB.BUbl CIEKTPOB.

38. PeHTreHoBcKkue JIy4H, X MPUPOJAA U CBOICTBA.

39. llkana ANEKTPOMATrHUTHBIX BOJIH.OXapaKkTepu30BaTh pasIM4HbIC BH/IbI
AJIEKTPOMATHUTHBIX U3JIy4YECHHI.

40. IIpupona cBera.KBaHTOBasi Teopusi cBeTa.3aBUCHUMOCTh MEXIYy JHEprUeil KBaHTa U
4acTOTOM 3JIEKTpOMaruHuTHOro uanydeHus. Ilocrosunas [lmanka.

41. ®otoanekrpuyeckuid 3¢pdext. 3axkoHsl CrojeToBa. YpaBHEHHWE OWHINTEHHA IS
dboTorddexra.

42. laBnenue ceta. Paborer H.II. Jlebenera mo oOHapYKEHUIO ¥ U3MEPCHUIO JTaBICHUS
CBETa.

43. [lpupona ceta. EQWHCTBO KBAaHTOBOW M BOJHOBOW TEOPHM CBETA. Y CIOBHS, NpU
KOTOPBIX MPOSIBISIOTCS BOJIHOBBIE M KBAHTOBBIE CBOMCTBA CBETA.

44. Ctpoenus aroma. OnbiTel Pezepdopia mo u3ydeHHnIo CTpOEHUE aToMa.

45. 3nyyenue u moruonieHne 3Hepruu aromamu. I[loctynatet bopa. Ilpoucxoxxnenue
JIMHEWYATHIX CIIEKTPOB.

46. CoctaB aTOMHOTO sipa. M30TOIBbI.

47. SAnepubie cwibl. JlehekT macchl aTOMHBIX SiAep. DHEPrUsl CBS3U. DHEPTUs CBSI3U
aTOMHBIX S/IEp, IPUXOASIIASICS HA OJUH KYJIOH.

48. CocTaB aTOMHBIX siziep. SInepHble CUiIbl U UX CBOWCTBA.

49. PannoakTUBHOCTh. BuIbl paiMOaKTUBHOTO U3Iy4YeHHUs. 3aKOH pPaJdOaKTUBHOTO
pacrnaga. bruosmorndeckoe AENCTBUE paIHOAKTUBHBIX U3IIYYEHUN.

50. SnepHble peakuy. JHEPTeTUUECKHUIA BBIXOJ SIIEPHBIX PEaKIIUH.

Ornenka WHANBUIYATBHBIX 00pa30BaTEIbHBIX JOCTHKEHUN M0 pe3ybTaTaM TEKYIIEro
KOHTPOJISI TPOU3BOJANTCS] B COOTBETCTBHY C YHUBEPCAIBHOM KON (Ta0ImIa).

IIpoueHT pe3yIbTATUBHOCTH KauecTBeHHAas1 OlleHKA MHAMBUAYAJIbHBIX
(mpaBUJIBHBIX OTBETOB) 00pa3oBaTeJbHbIX J0CTHKEHUN
0as11 (0TMETKA) BepOaIbHbII aHAJIOT
81+100 5 OTJIMYHO
6180 4 XOpOIIO
51+60 3 YJIOBJIETBOPUTEIILHO

19



\ menee 50 2 HEY/IOBJICTBOPUTEIHHO

Kpurepun olieHkH:

—  81+100% (5 OannoB) mpucBauMBaeTcs O0OydYaroleMycsi, €CIU TPHUBEICHO IOJIHOE
paBUJILHOE PEICHUE, BKIIOYAIOIEE CIeAYIONINE AIEMEHTHI:
1) mpencraBneH (B ciaydae HEOOXOJMMOCTH) HE COJAEpIKAlIUNA ONIMOOK CXEeMaTHYEeCKUN
PHUCYHOK, CXeéMa WIH TpaduK, OTpaxaronfii yCIOBUS 3aa4uu;
2) BepHO 3amucanbl (OPMYIIbI, BEIpAKAONIUE (PU3NUECKUE 3aKOHBI, IPUMEHEHHE KOTOPBIX
HEOOXO0IUMO IS PEIICHHUs 3aJa4l BHIOPAHHBIM CITIOCOOOM;
3) nmpoBeneHbl HEOOXOAMMbIE MaTEMAaTUYECKHE MPEOOPA30BAHMS U PACUEThI, TPUBOISIINAE K
MPABUJIBHOMY YHCIIOBOMY OTBETY, U MIPEJICTABICH OTBET.

— 61+80% (4 Oamma) mnpucBaumBaeTcss OOydYalolmEeMycCsi, €CIM TPHUBEACHO pEIlICHUE,
coJieprKaliee OMH U3 CIEAYIOIINX HEAOCTATKOB:
— B HEOOXOJIUMBIX MaTEMAaTHYECKUX MPEOOpPa30OBaHUSX U BBIYMCICHUAX JIOMYIICHbI
OITNOKH;
— TPEJICTaBIICHO MPABUILHOE PEIIEHUE TOJIBKO B 00111eM BHUE, 0€3 KaKuX-JIM0O0 YUCIOBBIX
pacyeToB;
— MPaBWIbHO 3allUCaHbl HEOOX0IUMbIE (HOPMYJIbI, TIPEACTABJICH NMPABUIBHBIN PUCYHOK (B
cllyyae ero HeoOXOAMMOCTH), rpaduK WU CXeMa, 3amucaH MPaBWIbHBIA OTBET, HO HE
MIPEICTABIICHBI IPEOOPA30BAHUS, IPUBOIAIINE K OTBETY.

—51+60% (3 Oamwia) mnpucBauBaeTcs OOydYaloOlIEMyCs, €CJIM TMPHUBEACHO pelIeHUE,
COOTBETCTBYIOIIIEE OJTHOMY U3 CIEIYIOIINX CIIy9aeB:
— B PCIICHUH COACPIKUTCS OMIMOKA B HEOOXOAMMBIX MAaTEMAaTHICCKUX TTPEOOPA30BAHUAX U
OTCYTCTBYIOT KaKue-JI100 YUCIOBBIE PACUETHI;
— JlomyIileHa omrbKa B OnpeelIeHUN UCXOAHBIX JaHHBIX 10 rpaduKy, pUCYHKY, TabIuIIe,
HO OCTaJIbHOE PEIICHUE BHIMOTHEHO MOJTHO U 0€3 OMUO0K;
— 3amucaHbl U UCIIOJIb30BaHbI HE BCE MCXOAHBIC (hOPMYJIIbI, HEOOXOAUMBIC ISl PEIICHUS
3aJlauu, WIA B OJHOM M3 HUX JOIMYyIIIEHa OINOKa;
— TIpEeJICTaBIICH (B clly4ae HEOOXOMMOCTH) TOJIBKO MPaBUIBHBIN PUCYHOK, TpaduK, cxema
WM TOJBKO MPAaBWIBHOE PEIIeHnEe 0e3 PUCYHKA.

— Mmenee 50% (2 Oamra) mpucBamBaeTcs OOydarolEMYyCs, €CIM MPABUIBLHO BBIMOJIHEHO
MmeHnee 1/2 Bceit paboThI.
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6. AJAIITALIUSA  PABOYENA  TMPOTPAMMBI IS JHUIl C
OT’PAHMYEHHBIMU BO3MOKHOCTSIMU 310POBbSI (OB3)

AJnantrpoBaHHas NporpaMma pa3padarblBae€TCs MPU HATWYUU 3aSBJICHUS CO CTOPOHBI
oOyuaromierocsi (poauTeNneld, 3aKOHHBIX NPEACTaBUTENICH) W MEIUIUHCKUX TOKa3aHUH
(peKOMEHIalUsSIMU  TICUXOJIOT0-MEIUKO-TIEJarOTHYECKON  Komuccuu). s  MHBaIHMIOB
alanTHpoBaHHAas oOpa3oBaTesbHAs MporpaMMa pas3pabaThiBaeTCs B COOTBETCTBUU C
VMHIUBUYAJIbHOM IPOrPaMMON peadIINTalNH.
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