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[Ipu paspaboTtke paboueit mporpammbl yueOHON nucuUIUIMHBl «DH3HKa» B OCHOBY
IIOJIOXKEHBI:

1. @enepanbHbli TOCYHApCTBEHHBIM  00pa3oBaTeNbHBIM  CTAHAAPT  BBICILErO
oOpa3oBaHMs 10 HampaBieHuo noarotoBku 35.03.06 «ArpounxeHepus» (ypoBEHb
OakanaBpuara), yTBEp)KICHHbBIN NpukazoM MuHucTepcTa ooOpa3oBaHus U Hayku Poccuiickon
O®enepauun Ne 1172 ot 20.10.2015 r.

2. VY4eOHBIM IUIaH MO HampaBieHUut0 nMoaAroToBku 35.03.06 «ArpouHXeHEpHs»
HanpaBieHHOCTH (Tpoduisi) «OpraHuzanus oOCIyKHUBaHUS TpPaHCIIOPTa U JIOTUCTUKA B
ATIK», yrBepxaeHHbld YueHsiM coBeToM PI'BOY BO Spocnasckas I'CXA 6 mapra 2018 r.
[Tpotokoma Ne 2. [Tepuon oOyuenwus: 2018 — 2023 rr.

[IpenomaBaTenb-pa3paboTUUK { ) K.Gh.-M.H. Mopo3zos B.B.
(nodnfcﬁ)’ (yuéHnas cmeneny, 36anue)

PaGouyas mporpaMMa JUCHUIUITMHBI pACCMOTPEeHa W 000peHa Ha 3acelaHuu Kadeapsl
anexktpudukanuu 1 centsadps 2021 r. [Iporokos Ne 1.

3aBemyromuii kadeapoit //)A}/‘g o.m.1., ooyenm  Opios I1.C.
%ﬂ’qu) (vuéHnas cmenenv, 36anue)

PaGouasi mporpaMMa AMCUHUIUIMHBI OJ0OpeHa Ha 3acelaHuu Y4eOHO-MEeTONUYECKON
KOMMCCHHU HHXKeHepHoro ¢akyibreta 1 ceHTsi0ps 2021 r. [IpoTokon Ne 1.

[Ipencenarens yueOHO-
METONYECKON KOMUCCUU
UHXXEHEPHOTo (aKyIbTeTa /@/, K.N.H. AnanbuH [.E.

(noonucw) (yuénas cmeneHv, 386aHue)

COI'JTACOBAHO:

OTtaernn KOMIIEKTOBAHUS ) _
OubIMoTEeKH 73v/ ~ ﬁourﬂ'@ 7.4

(pbonucr) (@avunus H.0.)

Jlexan / ,
UHXXEHEPHOTro (aKybTeTa : ,c/u,w/ K.M.H., 00YeHm [ITemryroBa E.B.

(noonucw) / (yuénas cmeneny, 36anue)
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COJIEP)KAHUE PABOYEN ITPOT'PAMMBI TUCIUILIAHBI

HaumenoBanue pasjaesa (moapasaesia)

[{enb 1 387241 OCBOEHUS JUCLUTLINHBI

[lepedens mIaHUPYEMBIX PE3yJIbTATOB 00YUYEHUS MO IUCLIUILIMHE,
COOTHECEHHBIX C INIAHUPYEMBIMH PE3YyJIbTATAMU OCBOCHUS
o0pa3oBaTeabHOI MPOrpaMMbl

MecTo TUCHUIUIUHBI B CTPYKTYpE 00pa30BaTelbHON MPOTPAMMBI
OO0beM TUCHMIUIMHBI B 32YETHBIX €IMHUIAX C YKAa3aHUEM KOJIMYECTBa

aKaJeMHUYECKHX YaCcOB, BBIJICICHHBIX HA KOHTAKTHYIO paboTy 00yJaromumxcs

C mpenoiaBareseM (1o BUIaM yueOHBIX 3aHATHI) U HA CAMOCTOATEIbHYIO
paboTy 00yJarOIIUXCs

ConeprxaHnue JUCUUIUIMHBL, CTPYKTYpPUPOBAHHOE 10 TEMaM (paszenam) C
yKa3aHUEM OTBEJICHHOI'O0 Ha HUX KOJMYECTBA aKaJeMUYECKUX YaCOB U
BUJIOB YUEOHBIX 3aHITHM

Coneprxanue pa3aenoB TUCHUTLTUHBI

Pazzenbl nMCUMIUIMHBI IO BUJIaM ayAUTOPHOUN (KOHTAKTHOM) paboThI U
(hOpMBI KOHTPOJISI

JlaGopatopHbie paboThI

[lepeuenb yueOHO-METOANMYECKOTO OOECIEYeHUS AJI1 CaMOCTOSITEIbHOM
PabOThI 0OYJAFOITUXCS IO TUCITUTIIINHE

Buasr camocTositensHOM padoThl oOydaromuxcs (CP)

Meroanueckue ykazaHus (Jisl CaMOCTOSATEIHHON paboThI)

@oHJ OLIEHOYHBIX CPENCTB AJI POBEACHUSA TEKYIIEU U IIPOMEKYTOUHOU
aTTecTallMy O0yYarolUXCs M0 IUCHUTIIHHE

[lepeueHp KOMIETEHIINI C YKa3aHUEM 3TAIOB UX (HOPMHUPOBAHMS B
npouecce ocsoenus: OITIOIT BO

[lepeueHb KOMIETEHIIMI C YKa3aHUEM ITAIlOB UX (POPMUPOBAHUS B
poliecce OCBOCHUS AUCIUTUIUHbI

OnucaHue nokasaTesieil U KpUTEpUEB OIIEHUBAHUS KOMIIETEHIINI Ha
Pa3IMYHBIX dTanax ux GOpPMHUPOBAHUS, OMMCAHUE 1K OLEHUBAHUS

Tumnosbie KOHTPOJIBHBIC 3aJaHus NI UHBIC MaTCpUallbl, HCO6XO,III/IMBI€ JJIs1

OLICHKHU 3HAHW, YMEHU, HABBIKOB U (WJIHM) OIBITA JICSITEIBHOCTH,
XapaKTePU3YIOIIUX ATAITBl OPMUPOBAHUS KOMIICTCHIIUN B TIPOIECCE
OCBOCHHS 00pa30BaTEIHLHON MPOTPAMMBI

TunoBble 3a1aHus U TPOBEICHUS TEKYIIETO KOHTPOJIS U PYOSIKHOTO
TECTUPOBAHUS

TunoBble 3aaHus IS TPOBEICHUS IPOMEKYTOUHOM aTTECTAIIH
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HaumeHnoBanue pa3jaesia (moapasaesia)

Metoanyeckue MaTepualsl, ONPEAESIAIOINE NPOLETyPbl OLIECHUBAHUS
3HAaHUU, YMEHUH, HABBIKOB, XapaKTEPU3YIOIINX ATAIbl (POPMUPOBAHUS
KOMIIETEHLINU

[lepeueHb OCHOBHOM U JOTIOJHUTEIBHON YU€OHON IUTEPATYPHI,
HEOOXOUMOM JISI OCBOCHUSI TUCITUTLIAHBI

OcHoBHast yueOHas 1ureparypa

JlonosiHUTENbHAS yueOHAas JINTEpaTypa

Ilepeuens pecypcoB HHPOPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHOM CETH
HNuTepuer

IlepeueHb 371€KTPOHHO-ONOINOTEUYHBIX CUCTEM

IIepeyeHb pEKOMEHIYEMBIX HHTEPHET-CAUTOB 110 JUCLUIUIMHE
MeTtoauueckue yka3anus 1jsi 00y4aronuxcsi 0 OCBOCHUIO JTUCITUTINHBI
[lepeuenp MHPOPMAITMOHHBIX TEXHOJIOTHM, UCIIOIB3YEMBIX TPU
OCYLIECTBIEHUHU 00pa30BaTEIbLHOrO NpOLEcca 0 TUCLUUIIMHE, BKIIIOYas
nepeyeHb NporpaMMHOro odecredeHust U MH(HOPMALMOHHBIX CIIPABOYHBIX
CUCTEM

[lepeueHp NUILIEH3MOHHOTO MPOTPAMMHOI0 00ECIIEUeHUs y4eOHOTO
mporiecca

Ilepeuens npodeccuoHanbHbIX 0a3 JaHHBIX U UH(POPMALIMOHHBIX
CIIPABOYHBIX CUCTEM

MatepuranbHO-TEXHUYECKOE 0OecTIeYeHNE 00YUEHMS 110 AUCLUIIIINHE
[Inanupyemble mOMELIEHUs 1Sl IPOBEACHUS BCEX BUA0B yueOHOU
NEeATEIbHOCTH

[lepeuenp 0Opa3oBaTENbHBIX TEXHOJIOTUN, UCTIOIB3YEMBIX IIPU
OCYLIECTBJIEHUHU 00pa30BaTEIbLHOrO NPOLECca O TUCHUIIIINHE
Opranu3zanus o0pa3oBaTeIbHOTO MpoIlecca Uil UHBATUAOB U JIUILL C
OTPaHUYECHHBIMU BO3MOKHOCTSMH 310POBBS

[Tpunoxenus

[Tpunoxenue 1. JIucTel OMOTHEHUN U U3MEHEHHH K pabodeil mporpaMmme
JVCLUIIIAHBI

[Tpunoxenue 2. AHHOTaIMs pabodeit MporpaMMbl JUCITUTUTHHBI
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1 leap 1 3a71a4n 0CBOEHHSI AUCITUILIHHBI

Heabro m3ydeHus aucuuiuimHbl «Dusnka» sBiseTcs (OPMHPOBAHUE Y OYHAyIIHX
CTIECIUAINCTOB TEOPETUYECKUX 3HAHMA © TIPAKTUYECKUX HABBIKOB II0 TPAMOTHOMY
NPUMEHEHHIO 3aKOHOB (DM3WKU TIPU PEIICHUH 3ajad, BO3HUKAIONIMX B WX IMOCIEIYOMIEH
npo(hecCHOHABHOM NeSTEIbHOCTH.

3anayu:

— H3y4YeHHE 3aKOHOB OKPYKAIOIIETO MHPa B MX B3aMOCBSI3H;

— oBnajgeHue GyHAAMCHTAIBHBIMA TPUHIMIIAMA W METOJIaMU PEIICHHUS Hay4YHO-
TEXHUYECKUX 3a]1aY;

— (¢opMHUpOBaHNE HABBIKOB MO MPUMEHECHUIO TMOJOXKEHUN (PYHIaMEHTAIbHON (PU3UKH K
IPaMOTHOMY HAyYHOMY aHAJIHM3y CUTYyalllil, C KOTOPBHIMU CIEIHAINACTY MPUXOIUTCS
CTaJIKUBATHCS MPU CO3JaHUN HOBOW TEXHUKH M HOBBIX TEXHOJIOTHIA,

— OCBOCHHE OCHOBHBIX (PM3MUYECKHUX TCOPHH, TIO3BOJISIFOIITUX OMUCATh SIBJICHUS B TIPUPOJIC,
U TPEIeoB TNMPUMEHUMOCTH OTHUX TEOPHH JUIsl PEIICHHS COBPEMEHHBIX U
MePCIEKTUBHBIX TEXHOJIOTHYCCKUX 3a71aY;

— (opMupoBaHue y 00yUYaIOIUXCs OCHOB €CTECTBEHHOHAYYHOW KapTHUHBI MUPA;

— O3HAKOMJICHHE 00YYaIOIINUXCS C HCTOPUEH U JIOTUKOW Pa3BUTHS (DU3UKH U OCHOBHBIX €€
OTKPBITHM.



2 IlepeyeHnb MIIAHUPYEMbIX Pe3yJbTATOB 00y4YeHHS MO AUCHUILIUHE, COOTHECEHHBIX C MIAHUPYEMbIMU
pe3yJIbTATAMHU OCBOEHUsI 00pa30BaTeIbHOM NMPOrpaMMbl

N3yuenne

NAaHHOUW  JUCIHUILINHBI

HaIpaBJICHO Ha

obmenpodeccrnonansubix (OI1K) komneTentmii:

dbopmupoBanue

y

o0yJaromxcs

CJEAYIOIINX

OCHOBHBIX 3aKOHOB
€CTECTBCHHOHAYYHBIX
JUCIIUTUINH B
npodecCHOoHaATBEHOM
JIESATEIIbHOCTH

SIBIICHUSI 1 OCHOBHBIC 3aKOHBI
(1136370478

3-2 rpaHMIbl IPUMEHUMOCTH
3aKOHOB (DU3UKH;

3-3 mpuMeHeHUEe 3aKOHOB
(hM3UKH B BAXKHEUIITHX
MPAKTUYECKUX MPUIOKCHUSIX;

3-4 0CHOBHBIC (PU3UUECKUE
BEJIHUYMHBI U (PU3NIECCKHE
KOHCTAHTBHI, UX ONpeIeIICHHE,
CMBICJI, CIIOCOOBI M €IMHMIIbLI
WX U3MEpEHUS;

3-5 dyHmameHTanbHbIE
(bu3HYEeCKUe OBITH H UX POJIb
B Pa3BUTHH HAYKH;

3-6 Ha3HAUCHUE U IPUHLIMIIBI
JNEUCTBUS BAXKHEHUIITNX
¢duzndeckux npudbopoB

Ne Kon Conep:kanue KOMIeETEHIIHU B pesyabTare H3yyeHus AUCHUILIMHBI 00YYAKOILIHECH T0/KHbI:
/11| KOMIIeTeHITU N (nJIM ee 4acTH) 3HATh YMeTh BJIAJIeTh
1 |OIIK-2 CrocoOHOCTh K UCIONIBb30BaHUIO0 |3-1 OCHOBHBIC (DU3HUYCCKUE Y-1 00BSICHUTL OCHOBHEIE B-1 naBeIKaMu

HaOJTF0TaeMbIC TPUPOIHBIC U
TEXHOTCHHBIC SIBICHUS U

3 EKThI ¢ MO3UIIHI
(hyHIaMEHTAIbHBIX
(hU3MYECKUX B3aMMOICHCTBHUN;

V-2 UCTONKOBBIBATH CMBICT
(hU3HYECKUX BEIWYUH H
MMOHATHH; 3aITNCHIBATh
ypaBHEHUS 111 (PU3NIECKUX
BenuuuH B cucreme CH;

¥-3 pabotats ¢ npubopamu u
000pyI0BaHUEM COBPEMEHHOM
¢dusnyeckoii 1adoparopuu;

V-4 ucnons30BaTh pa3iaInuHbIC
METOJNKHU (HU3HICCKUX
u3MepeHuid 1 06padoTKu
SKCIIEPUMEHTAIBHBIX JaHHbIX;

V-5 ucnonab30BaTh METOEI
aJICKBATHOTO (PU3NYECKOTO U
MaTeMaTHYECKOTO
MOJICTTUPOBAHMS, a TAKKE
MPUMEHSTH METOBI (PUBUKO-
MaTeMaTHYECKOro aHaan3a K
PEIICHUI0 KOHKPETHBIX
€CTeCTBEHHOHAYYHBIX U
TEXHUUYECKUX MMPOdIIeM

HCTIOJIb30BaHMS OCHOBHBIX
o01Ieu3nIecKnx 3aKOHOB U
NPUHITUIIOB B BAYKHEHIIINX
MPAaKTHYCCKUX MPUITOKCHHSIX;

B-2 HaBpIKaMy IpUMEHEHUS
OCHOBHBIX METO/IOB (hU3UKO-
MaTEMaTUYECKOTO aHAIN3a
JUTS pEIIeHUs
€CTECTBCHHOHAYYHBIX 3a/1ay;

B-3 HaBBEIKaM# IPaBUITHLHOM
9KCIUTyaTallid OCHOBHBIX
npubOpoB 1 000PYAOBAHHS
COBpeMeHHON (pU3NIECKON
naboparopuu;

B-4 naBbikamMu 00pabOTKH U
MHTEPIPETUPOBAHUS
pe3yabTaToB (PU3NIECKOTO
JKCIIEPUMEHTA,

B-5 HaBBIKAMH
HCITIOJB30BaHUSI METOHLOB
(hM3MUECKOr0 MOIETUPOBAHUS
B UHXEHEPHOU MpPaKTUKE




3 MecTo AMCHUIJIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

Hucrunmaa «®usukay otHocUTCs K biioky 1 «/luciummmast (Moyn)» 6a30B0OM 4acTu

porpaMMsbl OakanaBpHara.

4 O0beM AUCHMILIMHBI B 3a4Y€THBIX ¢/IMHULIAX C YKA3AHUEM KOJIHYECTBA

aKaJeMH4YEeCKUX YaCOB, BbIICJIEHHbIX HA KOHTAKTHYI0 pa0oTy 00y4alImmnxcs ¢
npenojaasaresemM (Mo BUAAM Y4eOHBIX 3aHATHH) U HA CAMOCTOATEIbHYI0 PadoTy

00y4aroIuxcs

O0beM TUCHMILIMHBI, Yac.

Bujx yueOHBIX 3aHATHII U CAMOCTOATEIbHAS padoTa B Kypc
cero 1 3
KonTakTHast padora o0yuaromuxcs ¢ mpemnojaaBaresiem, 64,50 | 33,40 | 31,10
8 MoM uucie:
Jlexum (JI) 26 14 12
ITpaktuueckue 3anstus (113), Cemunapsi (C) - — —
JlabopaTopusbie padotsl (JIP) 28 14 14
CamocrosiTtesibHasi padora o0yuarwimuxcs (CP), 284,10 | 140,90 | 143,20
8 MoM uucie:

. KII — — —
Kypcogoii mpoexT (padoTta) KP — — —
Jlpyeue euowvrt CP:

Pacuetno-rpaduyeckue pabotsi (PT'P) — — —
Pedepar (Ped) — — —
KonTposrHas paboTa cTyieHTa 3a04HOM (hOpMbI O0yUEHUS — — —
KonTpoJab 11,40 | 5,70 5,70
Bua npoMe:xyTOYHOM aTTeCTAUU 59 35 5
(3auem (3), 3auem c oyenxoti (30), sxzamen (3), 3awuma KII (KP) ’
OBwast Tpy10eMKOCTD 4acoB 360 180 180
3a4YeTHBIX eTUHMI 10 5 5
B TOM 4YHCJIe B (hOpMe IPAKTUIECKON MOITOTOBKU — — —




5 Conep:kanmne TMCHUILINHBI, CTPYKTYPHUPOBAaHHOE 10 TeMaM (pa3esiaM) ¢ yKa3aHHueM
OTBEJEHHOI0 HA HUX KOJIMYeCTBA aKaJIeMUY€eCKNX YaCOB U BUI0B Y4eOHBIX 3aHATHIl

5.1 Conep:xkanue pa3iejioB IMCHUUILIMHBI

HaumeHnoBanue B pesyarare
Ne aztena @®opmupyemMble Conep:xaHue pa3jiena B JUIAKTHYECKUX u3yuennus
n/n P KOMIIeTEHIIUM equHuuax (JIE) AUCUMILIHHBI
JUCHHUIITTHHBbI o0yyaouuecs:
1 |Bgenenue B OIIK-2 JE-1. ®u3nka B cUCTEME €CTECTBEHHBIX HAYK. 3-1-3-6
JUCITUTITIHY OO0mias CTpyKTypa U 3a/1a4d AUCIUTLIAHBI Vo] V-5

«Dusnkay. JKcIepuMeHTaIbHas U TeOpeTUIecKast
¢usrka. GuzMIeCKHe BEIMYNHBI, uX usmepenne u | B-1 —B-5
OIIEHKa MorpemuocTei. CUCTEMBI €MHHUII
¢usmueckux BenmuynH. KpaTtkas ucropust
(bu3nyecKkuX uaeH, KOHIENIHA U OTKPBITHH.
®dur3rKa 1 HayYHO-TEXHUUECKHAN Mporpecc.

2 |Mexanuka OIIK-2 JE-2. OcHOBHBIC KHHEMATHIECKHIE 3-1-3-6
XapaKTePUCTUKU KPUBOIMHEWHOTO JIBUKECHHUS: Vo] V-5
CKOPOCTh U yckopeHue. HopmanbHoe 1
TaHTeHIHAJIbHOE YCKOpeHue. Kunemaruka B-1-B-5
BpaIllaTeIbHOTO JIBHXKEHUS: YIJIOBasi CKOPOCThb U
YIJIOBOE YCKOPEHUE, UX CBSI3b C JIMHEINHOM
CKOPOCTBIO M YCKOPEHHUEM.

JE-3. [IpocTpaHCcTBO 1 BpeMs B MEXaHHUKE
Herorona. CucrteMsl KOOpAUHAT U UX
npeoOpazoBanus. DU3HUECKUN CMBICT
MPOU3BOHON U MHTETPAIIA.

HE-4. UnepuuanbHble CUCTEMBI OTCUYETA U TIEPBHIN
3akoH HrroToHa. Bropoii 3akoH HeroToHa. Macca,
UMIIYJIbC, CUJIA. Y PaBHEHHUE JIBUXKEHHUS
MartepuanbHoi Touku. Tperuit 3akoH HeroToHa 1
3aKOH COXpaHEeHUs! UMITyJIbca. 3aKOH BCEMUPHOTO
TaroreHusi. CUIbl TpeHUs.

HE-5. UaTerpupoBanve ypaBHCHUI IBUKEHHUS,
pOIb HavanbHBIX yciioBuil. LlenTp mace
MEXAHUYECKOM CUCTEMBI, 3aKOH JIBH)KEHUS LIEHTpa
Macc. J[BUKEHHE Tell ¢ TEPEMEHHON MacCOM.
YpaBuenue Mewepckoro. opmyiia
IIuonkoBckoro.

JE-6. MoMeHT UMITyJibCa MaTEpUAIbHON TOUKH U
MEXaHWYECKON cucTeMbl. MOMEHT CHUJIBIL.
YpaBHeHHE MOMEHTOB. 3aKOH COXPaHEHUS
MOMEHTAa UMITYJIbCa MEXaHUUECKON CHCTEMBI.

HE-7. JIBukeHnEe B MOJI€ HEHTPAIBHBIX CHJL.
3akonsl Kerepa.




HaumeHnoBaHue B pesyabTate

Ne asena dopmMupyemblie Coaep:xxaHue pa3jiena B JUIAKTHYECKUX u3yueHus
n/n P KOMIIETEeHI[HUHT eqununax (JIE) JAMCHATUIHHBL
AUCHUIIINHBI odyyalouuecs:

JE-8. Cuia, paboTa 1 MoTeHIMAaIbHAS SHEPTHUSI.
KoHcepBaTnBHBIE U HEKOHCEPBATUBHBIE CUIIBI.
Pabora u kuHeTHYECKas YHEPTUS. 3aKOH
COXpaHEHUA MOJTHON MEXaHUYECKON YHEPTHUU B
M0JI€ TTOTEHIIMABHBIX CHJI.

JE-9. CBsi3b MeX 1y CHJION U OTEHIUAIbHOM
sHeprueu. 'paarenT ckanapHoi QyHKITUH.
CronkHOoBeHHS Tell. AOCOITIOTHO YIIPyTroe
CTOJIKHOBEHHE.

HE-10. OcHoBHOE ypaBHEHUE JUHAMHUKA
BpAILaTEIbHOTO IBUKEHUS TBEPOTO TeNa ¢
3aKPETICHHON OChIO BpalleHusl. MOMEHT
nMIyJibca Tena. MoMmeHT nunepuuu. Teopema
[Ireitnepa. Kunetnueckas sHeprus
BPAILAOLIEr0Csl TBEPAOrO TENA.

HE-11. I'mpockonuueckue cuiibl. [ 'mpockomnsl U ux
MPUMEHEHUE B TEXHUKE.

JE-12. O6mue cBoiicTBa KUAKOCTEH U ra30B.
CranmoHapHO€ T€UEeHUE U1eaTbHON )KUIKOCTH.
Ypasuenue bepnymm. UneansHo yrpyroe Teno.
Yupyrue HanpspkeHus u nedopmanuu. 3akoH ['yka.
Mopyns FOnra.

JE-13. KuaemaTrndyeckoe OnicaHne ABMKCHIS
XKuAKocTH. BexkropHsie moss. [1oTok v mupKyIsms
BEKTOPHOTO TIOJIS. Y PaBHEHUS JBMKEHUS 1
PaBHOBECHS KUIKOCTH. DHEPTUS YIIPYTHUX
nedopmaruii TBEpAOTO TENa.

JE-14. IlpuHIMAT OTHOCUTEILHOCTH U
npeoOpaszoBanus ['anunes. HennBapuaHTHOCTH
3JIEKTPOMAarHUTHBIX SIBJIEHUH OTHOCHUTEIBHO
npeobpazoBanuii ["ammnes. [Toctynatst
crienransHoi Teopuu otHocutenbHocTu (CTO)
OitamreriHa. OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH
u ipeoOpazoBanus Jlopenna. [Tapamgokcer
PENIATUBUCTCKON KHHEMATUKH: COKpAIlleHUe ITUHbBI
U 3aMeJIJIEHUE BPEMEHH B JIBIXKYIIIUXCS CUCTEMAX
oTcuera. PenstuBuctckuii umnyibc. B3aumocsssp
macchl 1 saeprun B CTO. CTO u sinepHas
SHEpPreTHKa.

JE-15. ITpeobpa3zoBanue cKOpocTeit B
pensTuBUCTCKON KnHemaTHke. CoxXxpaHeHue
PEISITUBUCTCKOIO UMITyJIbca. PensiTuBucTCKas
SHEprusl.




HaumeHoBanue B pesyanrare
Ne aztena DopmMupyemMble Coaepixanue pasjena B INIAKTHYECKUX H3yueHns
n/n P KOMIIETeHI[ MU equaunax (JAE) AUCHHILINHBI
AUCHHIIIHHBI o0yuaromuecs:
3 |Tepmoaunamuka u OIIK-2 HE-16. TepMoanHamuieckoe paBHOBECHE U 3-1-3-6
MOJIEKYJISIpHAs temneparypa. HyiaeBoe Hadano TepMOAMHAMUKH. V1_-V.5
¢uznka OMIupHyecKas TeMIepaTypHas IIKaa.
KBasucratiyeckue mporecchl. Y paBHEHHE B-1-B-5

COCTOSIHUS B TepMoauHaMuke. OOpaTuMble U
HeoOpaTtuMeble npoueccel. [lepBoe Havaso
TEPMOJUHAMUKH. TEeII0eMKOCTb. Y paBHEHHE
Maiiepa. M3oxopudeckuii, N300apuUIeCKuid,
U30TePMUYECKHi, aabaTHUeCKHii MPOLECCH B
ueanbHbIX razax. [lpeoOpa3oBaHue TEIIOTH B
MexaHnueckyro padory. Llukn Kapno u ero
KOA(PGUITMCHT MOJIE3HOTO ICUCTBUS. DHTPOTIHSL.

JE-17. CBsI3b TETNIOEMKOCTH HAEaJILHOTO Tra3a ¢
YHUCIIOM CTETIeHEH CBOOOIBI MOJICKYIT.
[HonuTponuyeckuii Mpouecc 1 ero YacTHbIE
ciydan. TepMoanHaMU4eCKHe MOTEHIIUAIbI U
yciioBus paBHOBecus. Da3oBbIe MPEeBPALICHHUS.
YpaBuenue Knaneiipona — Knaysuyca. PeanbHbie
rasel. YpaBHeHue Ban-aep-Baansca. Kputnueckas
nzotepMma. D ekt xoymns — Tomcona.

Knaccruaeckas TCOPUA TCIJIOEMKOCTH TBEPABLIX TCII.

3akon Hrononra u I1tm.

JE-18. JlaBienue raza ¢ TOUKH 3pEHUS
MOJIEKYJISIPHO-KMHETUYECKON TEOPHH.
TemnnoeMKoCTh U YUCII0 CTeTneHel cBOOO b
MoJIeKyJI ra3a. Pacnpenenenue Makcsemia aJis
MOAYJISL U IPOEKIUI CKOPOCTH MOJIEKYJI
UJEANBHOIO0 ra3a. JKCIepUMEHTaIbHOE
o0ocHOBaHueE pactpenenenus Makcpesia.
Pacnipenenenne bonpiMana u 6apoMeTpudeckas

dbopmyia.

JE-19. BeiBoa pacnipenenenuii Makcpeinna u
BonbiiMana u3 ycioBusi paBHOBECHOTO XapaKkTepa
IBWOKCHUS MoJieKys1. Hanbomnee BeposTHas,
CpeIHsIsl U CpeAHEKBAAPATHUHASL CKOPOCTH.
Onpenenenne uncia ABorajapo Metoaom Ileppena.

JE-20. SIBnenus nepenoca. J{uddysus,
TEIUIONPOBOIHOCTD, BHYTPEHHEE TPEHHE.
BbpoyHOBCKOE IBHXKEHHE.

JE-21. Uucao CTONKHOBSHHH ¥ IJIMHA CBOOOIHOTO
npoOera MOJIeKyJ UIeaJbHOTO rasa.
OMIupHyYecKne ypaBHeHus nepeHoca: duka,
®ypre 1 HproToHa. Pemakcanus Kk COCTOSTHUAIO
paBHOBECHSL.
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HaumeHoBanue B pesyanrare
Ne DopmMupyemMble Coaepixanue pasjena B INIAKTHYECKUX H3yueHns
n/n pasjeia KOMIIETeHI[ MU equaunax (JAE) AUCHHILINHBI
AUCHHIIIHHBI o0yuaromuecs:
HE-22. OTKpBITBIE TUCCUTTATUBHBIE CUCTEMBI.
CamMoopranusanus B OTKPBITBIX CHCTEMAX, POJIb
HemmHelHocTr. OnykTyarnuu. budypkanum u
karactpodsl. Unen cunepreTuku. [Ipumepst
caMOOpraHU3alUH B )KUBOM U HEXKUBOW IPUPO/IE.
Junamuueckuii xaoc.
4 | DneKTpu4ecTBO U OIIK-2 JE-23. 3akon Kynona. HampsikeHHOCTD 1 3-1-3-6
MarHeTu3M MOTEHIMAI JEKTpocTaTnyeckoro mois. Teopema Vol V-5
["aycca B mHTETpaNIBHON (OpME U €€ IPUMEHEHHE
JUISL PacueTa JIEKTPHYECKHUX MOJIE. B-1-B-5

JE-24. Teopema ["aycca B nmuddepenmnmansHoit
(dhopme. JluBepreHIns BEKTOPHOTO mostsl. Teopema
Crokca B mHTETpaabHOU U nuddepeHImansHoMl
dopme. Llupkynsuus u poTop BEKTOPHOTO MOJIS.
VYpasuenus [lyaccona u Jlannaca s moTeHIuana.
Teopema UpHiiioy.

JE-25. PaBHOBecuE 3apsiioB B IPOBOTHUKE.
OcHOBHag 3a/1a4a AJIEKTPOCTATUKY MPOBOJTHUKORB.
OKBUMOTEHIIMAIBHBIE TIOBEPXHOCTH U CUIIOBbBIC
JIMHUY 3JIEKTPOCTATUYECKOTO TIOJIS MEXKTY
MPOBOTHUKAMU. DNEKTPOCTATUYECKAS 3AIIUTA.
EMKOCTB MPOBOJIHUKOB M KOHJIEHCATOPOB. DHEPTHs
3apsKEHHOTO KOHJIGHCATOpA.

HE-26. DHeprust B3auMOJEHCTBUSA 3NEKTPUUECKUX
3aps0B. DHEPTHUs CUCTEMBI 3aPsKEHHBIX
NpOoBOAHUKOB. OObEeMHAas TNIOTHOCTh SHEPTUN
JIEKTPOCTATUYECKOTO MOJIS.

HE-27. Onexrpuueckoe none aumosns. Jumnons Bo
BHEIIIHEM JJIeKTpryeckoM nosne. [lonspusanus
JTURIEKTPUKOB. OpUEHTAMOHHBIN 1
ne(OpMaMOHHBI MEXaHU3MBbI MTOJIIPU3ALINH.
BekTop aneKTprdeckoro cMemmeHus
(’nmexTpuUecKoi HHAYKIMN). JlusiaexkTpudeckas
HNPOHUIIAEMOCTb BELIECTBA. DIEKTPUUECKOE 10JIE B
OJTHOPOZHOM JU3JIEKTPHUKE.

JE-28. PaznokeHue 1mosi CUCTEMBI 3IEKTPUUECKUX
3aps1I0B M0 MYJIBTUIIONSM. /UTONBHBIA MOMEHT
CUCTEMBI 3aps/10B. BexTop nonspusaiuu
(TONAPU30BaHHOCTH ) TUAJIEKTPUKA U €T0 CBSI3b C
00beMHON ¥ TIOBEPXHOCTHOM MJIOTHOCTHIO
CBS3aHHBIX 3apsAA0B. BekTop anekTpuieckoro
cMeleHus (AMEKTPUIECKON UHAYKITUH).
JysnexkTpuueckas BOCIPUUMYHUBOCTD U
JTUDJIEKTPUYECKast IPOHUIIAEMOCTb.
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HaumeHnoBaHue B pesyabTate

Ne asena dopmMupyemblie Coaep:xxaHue pa3jiena B JUIAKTHYECKUX u3yueHus
n/n P KOMIIETEeHI[HUHT eqununax (JIE) JAMCHATUIHHBL
AUCHUIIINHBI odyyalouuecs:

O0BemMHas TUIOTHOCTD YHEPTUH ANEKTPHUECKOTO
noJjst B auasekTpuke. [lonkiarouenue n
OTKJIIOYEHHE KOHIEHCATOpa OT HCTOYHHKA
MOCTOSTHHOM 2MekTpoaBmkytiei cuoi (DC).

JE-29. Cuna v miIoTHOCTH TOKA. Y paBHEHUE
HENPEPBIBHOCTH JUISI IJIOTHOCTH TOKa. 3akoH OMa B
UHTETpaJIbHON U AuddepeHnanbHoi popmax.
3akon J[xoyns — Jlenna. 3akon Bunemana —
®panra. DNEKTPOABIKYINAS CHJIA UCTOUYHUKA
Toka. [IpaBuma Kupxroda.

HE-30. Knaccuueckas Teopust
3JIEKTPOIIPOBOJHOCTH MeTaLIOB (Teopus Apyne —
JlopeHna), ycioBus €e IpUMEHUMOCTH U
NPOTUBOPEYHS C IKCIIEPUMEHTATIBHBIMH
pe3ynbraTamu. MakcBeJUIOBCKas peslakcalus
HEOJHOPOIHOCTH 3apsia B IPOBOJHUKE.

JE-31. DnexTpuyeckuii TOK B ra3ax U )KUJIKOCTSIX.
TepmoanexkrponHas smuccusi. KoHTakTHbIE
3JIEKTPUUECKUE SBICHUS.

JE-32. MarautHoe B3aMMOACHCTBHE TTOCTOSTHHBIX
TOKOB. BekTop MarHuTHOM MHAYKIWU. 3aKOH
Awmmnepa. Cuna Jlopenua. JIBimkeHue 3apsijioB B
JNEKTPUYECKUX U MarHUTHBIX MOJISAX. 3aKOH buo —
Cagapa — Jlannaca. Teopema o nupKyJsinuu (3aKoH
MTOJIHOT'O TOKA).

JE-33. MarautHoe moJie JBIXKYILEToCs 3apsia.
IToToK M HUPKYJISLKS MAarHUTHOTO TTOJISL.
JuBepreHius 1 poTop BEKTOpa MarHUTHOM
MHAYKIUU. J[BIKeHUE 3apsyKeHHBIX YACTHIL B
ANEKTPUICCKUX U MAaTHUTHBIX MOJISIX. D ekt
Xoma ¥ ero npuMeHEHHE.

JE-34. MarautHoe 1oJjie 1 MarHUTHBIHI
JUTIOJBHBIA MOMEHT KPYTOBOTO TOKA.
Hamaranuenne maraeTukoB. HanmpsikeHHOCTD
MarHuTHOTO MOJsi. MarHUTHas MPOHUIIAEMOCTb.
Knaccudukanust MarHeTUKOB.

JE-35. BekTOop HAMarHU4€HHOCTH U €T0 CBS3b C
MJIOTHOCTBIO MOJIEKYJISIPHBIX TOKOB. MaruuTHas
BOCIIPUMMYHMBOCTb U MAarHUTHAS IPOHULIAEMOCTb.
JlnamarneTuku, mapaMarHeTUKU U
¢deppomarueTuku. I paHudHbIE yCIOBUS HA
MOBEPXHOCTH pazjieNia ABYX MarHeTUKOB.
OObemMHas TUIOTHOCTh YHEPTUM MATHUTHOTO TIOJIS B
BELIECTBE.
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n/n

HaunmeHoBaHune
pasaena
JUCIHHUIIIMHDBI

DopmMupyemMble
KOMIIeTeHIIUH

Coaep:xxaHue pa3jiena B JUIAKTHYECKUX
equaunax (JAE)

B pe3syasbTare
H3YyYeHHsI
AU CIUILTHHBI
odyyalouuecs:

JE-36. ®eHoMeHONIOTHS 3IIEKTPOMAarHUTHOM
nHaykuu. [Ipasuio Jlenna. YpaBHeHue
3JIEKTPOMArHUTHON MHAYKINU. CaMOMHTYKITHSL.
NunykTUBHOCTH cosieHOWa. Bximrouenue u
OTKJIFOYEHHUE KATYIIKU OT UCTOYHHKA TOCTOSTHHON
OJ1C. DHeprus MarHuTHOTO TIOJIS.

HE-37. ®uzuka 31eKTpOMarHuTHON UHIYKLIHH.
Buxpesoe anekTpuueckoe mnose. TOK cMEIeHusl.

JE-38. Cucrema ypaBHenuid Makcsesia B
UHTETpaTbHON (hopme 1 QU3NIECKUIT CMBICIT
BXOJSIINX B HEE YPAaBHEHUI.

HE-39. Cucrema ypaBHeHunii Makcgenia B
muddepeHnmuaIbLHON hopMme.

JE-40. CkansapHblil 1 BEKTOPHBIN OTCHIIMAIBI
QJICKTPOMArHuTHOI'O I1OJIA.

Konebanus v BOIHEI

OIIK-2

HE-41. neanbHbIil TapMOHUYECKUNA OCHUAIIISTOP.
YpaBHEHHE UICaTBHOTO OCHMILISTOPA U €T0
pemeHre. AMIUTHTY A, YacToTa U (haza KoneOaHus..
[TpumMeps! KoeOaTeIbHBIX ABIKEHUH pa3TnIHON
(usnueckoit mpupoapl. CBOOOIHBIEC 3aTyXarOIINe
KoJIe0aHUs OCITMILIATOPA C TIOTEPSMHU.
Brinyxnennsie konebanus. CroxxeHue KojeOanuii
(6buenus, purypsl Jluccaxy). Pasmoxxenue u cuaTes
KOJICOAHUH, TIOHSATHE O CIIEKTPE KOJICOAHUA.
CaszaHHbIe KOJIEOaHUS.

JE-42. KommuiekcHas popMa nmpeicTaBieHus
rapMOHHYECKHX KoJiebanuii. BekTropHoe onucanue
cJokeHus kojiebanuii. HopmaabHbIe MOIBI
CBSA3aHHBIX OCLIWJUITOPOB. Bpems ycTtaHOBIEHUS
BBIHY’KJICHHBIX KOJICOAHHI U €T0 CBS3b C
TOOPOTHOCTBIO OCITHIIIATOPA.

JE-43. BomaoBoe memxenue. [Imockas
rapMoHHYECKas BOJIHA. J[JTMHA BOJTHBI, BOTTHOBOE
9uCIIo, (ha30Basi CKOPOCTh. Y paBHEHHUE BOJIHBI.
OpnHOMepHOE BOJHOBOE ypaBHEHHE. YTIpyrue
BOJIHBI B Tra3ax JKUIKOCTSX M TBEPABIX Teax.
[Tnockue u chepudeckre AIEKTPOMAarHUTHBIC
BOJIHBI. [Tosisspu3alius BOJIH.

JE-44. BonHoBOE ypaBHEHHE B POCTPAHCTBE.
BonnoBOI1 BekTOp. BosTHOBOE ypaBHEHUE AJISI
3JIEKTPOMAarHuTHOro nosisi. OCHOBHBIE CBOMCTBA
3JIEKTPOMAarHUTHBIX BOJIH. DHEPreTHYECKUE
XapaKTePUCTHKH JIEKTPOMArHUTHBIX BOJIH. BexTop
IloliHTHHTA.

3-1-3-6
V-1-V-5
B-1-B-5
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HaumeHnoBaHue B pesyabTate

Ne asena dopmMupyemblie Coaep:xxaHue pa3jiena B JUIAKTHYECKUX u3yueHus
n/n P KOMIIETEeHI[HUHT eqununax (JIE) JAMCHATUIHHBL
AUCHUIIINHBI odyyalouuecs:

JE-45. NaTephepeHIMOHHOE TIOJIE OT JABYX
TOYEUHBIX UCTOYHUKOB. OnbiT FOHTA.
HuTepdepomerp Maiikenscona. MHTEpdepeHius B
TOHKHX IJICHKax. MHoromyueBasi HHTepdepeHIus.

JE-46. OcHoBHOE ypaBHEeHHE UHTEP(DHEPEHIINH,
pOJIb KOTepeHTHOCTH. BpemenHast (ipo1oibHast)
KOTepEeHTHOCTb. [IpocTpaHcTBeHHAs (TTIOTIEpeUHast )
korepeHTHOCTh. HTEepdhepomerp Pabpu — [lepo.

HE-47. TTpunmun ['tolirenca — @penens.
Hudpaxmus OpeHens Ha MPOCTEHTIIHX Tperpajax.
Hudpaxmus @payrrodepa. JudpaknponHas
penieTka Kak CreKTpainbHbIi mpubdop. [lorstre o
rojorpaguuecKoM METO/Ie TIOTY4YEeHUS U
BOCCTAHOBJICHHSI N300paKCHHM.

JE-48. Metoa 300 @peHens. AMIUIUTYIHbIE U
¢azoBbie 30HHBIE TUTacTUHKU Dpenens. Audpakuus
®paynrodepa Ha menau. Audpakuus Ha MHOTHX
OecropsII0YHO PacIOIOKEHHBIX MPErpaaax.
Pa3pemaromias crnoco6HOCTh TU(PaKIIUOHHOMN
pemetkn. udpakmus bparra. ['omorpammer Jleira
— YmnatHuekca, JIeHucroka.

JE-49. ®opma u cTeneHs moasipu3aum
MOHOXpOMAaTH4YECKUX BOJH. [lonyuenue u ananus
JIMHEWHO-TIOJIPU30BAHHOTO cBeTa. JInHelHoe
nBynydernpenomiienue. [Ipoxoxaenue cBera uepes
JTUHEeHbIe (a30Bble UIaCTUHKU. MIcKyccTBeHHas
ontuyeckas anuzorpomnus. DoToynpyrocts.
HupkynspHas gazoBast aHU30TPOMUS.
BHCKTPOOHTI/I‘ICCKI/IC 1 MaroHuTOOIITUYCCKHUEC

3¢ deKThI.

HE-50. OTpaxkenre u mpenomMiIeHHE CBeTa Ha
IpaHuLE pa3ziena AByX AUAIEKTPUKOB. DPOpMyIIbl
®penens. [lonHOE OTpakeHUE U €TO IPUMEHEHNUE B
TEeXHHUKE. BOJTHOBOABI 1 CBETOBOJIBI.
BprocrepoBckoe oTpakeHue.

JE-51. ®enoMeHOJIOTHS TOTJIOMICHUS 1
JIMCTICPCUU CBETa.

HE-52. Mopaens cpensl ¢ nucnepcueii. @azoBas u
TpYyIIIOBas CKOPOCTh BoJIHbI. HopMmanbHas u
AHOMAJTbHAS TUCTICPCHSL.

JE-53. HenuneiiHo-onrtudeckue 3P PEeKThI:
caMO(OKyCHUPOBKA CBETa, TeHEepaIHs TApMOHUK,
HapaMeTPUUECKHE TPOIECCHI, BEIHYKICHHOE
paccesiHue.
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HaumeHoBanue B pesyanrare
Ne aztena DopmMupyemMble Coaepixanue pasjena B INIAKTHYECKUX H3yueHns
n/n P KOMIIETeHI[ MU equaunax (JAE) AUCHHILINHBI
AUCHHIIIHHBI o0yuaromuecs:
6 |KsanroBas ¢puznka OIIK-2 HE-54. U3nyuenune Harpetbix Ten. Crnekrtpansheie | 3-1 —3-6
XapaKTePUCTUKH TETJIOBOTO U3ITYYEHHUS. 3aKOHBI
Y-1-V-5
Kupxroda, Crepana — bonprimana u Buna.
A6comoTHO yepHoe Teno. Dopmyia Penest — B-1-B-5

JxuHca u «ynbpTpaduoneToBas katactpodar.
T'unoresa Ilimanka. KBantosoe 00bsacHeHUE
3aKOHOB TEIUIOBOTO u3nyuyeHud. KopmyckymnspHo-
BOJHOBOM JyaJlu3M CBETA.

JE-55. ®oroaddext u appexr Komnrona.
VYpasHenwne DitHiTeiHa 11 Gotordpdexra. OnpIT
bore.

JE-56. Monenbs aroma ToMcona. OTBITHI
Pesepdopna mo paccesHuro anbda-gacTuir.
SnepHas Mo aToMa. DMIUPUICCKUE
3aKOHOMEPHOCTHU B aTOMHBIX crieKTpax. @opmya
Bbansmepa.

HE-57. JIuneiuaTele CIEKTPbl aTOMOB.
Komb6unanvonHueIit npunnmn Puria.

HE-58. I'uniote3a e bpoiins. Oneitel J3BUCCOHA U
Ixepmepa. Iudpaknus mukpodactwir. [TpuHiun
HeornpeaeneHHocTH [ eizendepra. BoHoBas
(yHKIUs, €e CTATUCTUYECKHUIA CMBICI U YCIIOBHS,
KOTOPBIM OHA JJOJDKHA YJIOBJIETBOPSITH. Y paBHEHHE
[lIpenunrepa. KBanToBas yactuiia B OJHOMEPHOM
MOTEHIMAIbHOU siMe. OTHOMEPHBIN
MOTCHITUATBHBIN MTOPOT B 0aphep.

HE-59. CocTosiHe MUKpOYaCTULbl B KBAHTOBOM
MexaHuke. [loHsiTHE 0 BBIpOXKIEHUN
SHEpPreTHYecKuX ypoBHel. ['apMoHnyeckmii
ocurasATop. OHOHEL.

JE-60. Cranimonapuoe ypasaenue [lIpenunrepa
JUIs aTOMa Bojioposia. BoiHoBBIE GyHKIINH 1
KBaHTOBbIE yncia. [IpaBuia orbopa ams
KBaHTOBBIX niepexo1oB. OnbIT LlTepna u I'epnaxa.
Dddekt 3eemana.

HE-61. ITupunHa ciekTpalibHBIX JIMHUN aToMa
Boiopoa. COOCTBEHHBIH MEXaHUYECKUHN 1
MarHUTHBI MOMEHTHI 3JIEKTpoHa B atome. CIuH-
opbutansHoe B3anmoeiicTeue. CTpoeHue aToMOB
U MIEpUOJINYECKasi CHCTEMAa XUMUYECKUX JIEMEHTOB
.M. MeunneneeBa. [lopsiaok 3anomHeHus
JNIEKTPOHHBIX 000JI0YEK.
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n/n

HaunmeHoBaHune
pasaena
JUCIHHUIIIMHDBI

DopmMupyemMble
KOMIIeTeHIIUH

Coaep:xxaHue pa3jiena B JUIAKTHYECKUX
equaunax (JAE)

B pe3syasbTare
H3YyYeHHsI
AU CIUILTHHBI
odyyalouuecs:

JE-62. CionTanHO€ M MHIYIIUPOBAHHOE
n3nydeHne. IHBEpCHOE 3aceneHue ypoBHEN
aKTUBHOM cpenibl. OCHOBHBIE KOMITOHEHTHI JIa3epa.
VYcroBue ycuieHus ¥ TeHepaluy CBeTa.
OcoOenHocTH a3epHOro n3nyudeHus. OCHOBHbIE
TUIIBI Ja3€POB U UX MPUMEHEHHE.

JE-63. MonoBas CTpyKTypa ONTHYECKUX
pe3oHaTtopoB. CrieKTpanbHbIA COCTAB U3TYUYEHUS
na3epoB. KorepeHTHOCTb J1a3epHOro U3TyUYEeHHUS.

JE-64. KBaHTOBBIC CHCTEMBI U3 OJITMHAKOBBIX
yacTull. [[puHIMIT TOXIECTBEHHOCTH OJMHAKOBBIX
MukpodacTtul. CHMMETpUYHbBIE U
AHTHUCHUMMETPHYHBIC COCTOSTHUS (BOJTHOBBIC
(hYHKITUH) TOKIECTBEHHBIX MUKPOUYACTHI. BO30HBI
u ¢pepmuonsl. [Ipunnun [Maynu. KsanroBsie
cTaTUCTUYECKUE pacnpeneneHus boze —
Ovinmireiina u ®epmu — {upaxa. InoTHOCTh Uncia
KBAaHTOBBIX COCTOSTHUN. DHeprust Depmu.

JE-65. JIBmkeHne 3JIEKTPOHOB B MEPUOIUUSCKOM
nosie kpucramia. CTpykTypa 30H B METajlIax,
HOJTyIPOBOJHUKAX U AUIJIEKTPHUKAX.
[TpoBoaumocTs MeTauioB. CoOCTBEHHAS U
IPUMECHAs IPOBOJAUMOCTD MTOJIYIIPOBOIHUKOB.
Yporens @epMU B UACTHIX U TPUMECHBIX
MOJYNPOBOJHUKAX. TemmepaTypHasi 3aBUCUMOCTh
MPOBOJAMMOCTH MOTYIPOBOAHUKOB.
@DOTONPOBOAUMOCTE MOJIYIPOBOAHUKOB. [Ipotieccsl
reHepalu U peKkoMOMHAIIMKY HOCUTENIEH 3apsa.
O¢pdexT Xonna B MeTauIax U MOJTYIPOBOIHUKAX.

SAnepuas pusuka

OIIK-2

HE-66. CoctaB aTomHOrO0 sijipa. XapakKTepUCTUKH
sJIpa: 3apsijl, Macca, SHEPTHsl CBSI3U HyKIJIOHOB.
PannoakTuBHOCTE. BHIEI 11 3aKOHEI
PaanoaKkTUBHOTO U3IyUYEeHHUs. SIepHbIe peakinu.
Henenue saep. Cunres saep. JlerektupoBanme
siIepHbIX u3nydeHuil. [lonarue o mo3umeTpun n
3aluTe.

JE-67. CiuH 1 MarHUTHBIA MOMEHT SIIpa.
CroiicTBa 1 OOMEHHBIN XapaKkTep SACPHBIX CHIL.
EcrecTBeHHast u ncKyccTBEeHHAs! paJIMOAKTUBHOCTb.
HcTouHNKY paguoakTUBHBIX U3ITyYCHUM.
PannounsoronHsiii aHanu3. 3aKOHBI COXPAHEHUS B
SJIEPHBIX PEAKIUAX. JKCICPUMEHTAIBHBIE METOTBI
SIEPHON (PU3UKH.

3-1-3-6
V-1-V-5
B-1-B-5
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HaumeHnoBaHue B pesyabTate

Ne asena dopmMupyemblie Coaep:xxaHue pa3jiena B JUIAKTHYECKUX u3yueHus
n/n p KOMIETEHIIUU enuaunax (JIE) AMCHMILTHHB
ANCIANTHHB odyyalouuecs:

JE-68. ®ynnameHTanbHbIe B3aUMOJICUCTBUS U
OCHOBHBI€ KJIACChI DJIEMEHTAPHBIX YaCTHUL.
YacTrnsl 1 aHTHYACTUIBI. JIENTOHBI U aIpOHBI.
KBapku. DnexTpociaboe B3anMoIeCTBHE.

HE-69. CrannapTHast MOJIEb 3JIEMEHTAPHBIX
gacTul. [Ipobiema oObeuHEeHNS
(dyHIaMEHTAIBHBIX B3aUMOJICHCTBUH.

8 | Dusmnueckas kaptuna |OIIK-2 JE-70. Oco0eHHOCTH KJIaCCUYECKOMH, 3-1-3-6
MHpa HEKJIAaCCHYECKOM M TMTOCTHEKIIACCUYECKON (PU3UKH. V.1_V.5
MeTononorusi COBpeMEHHbBIX HAYYHO-
MCCIIE0BATENLCKHX IIPOrpaMm B obnactu ¢pusuku. |B-1-—B-5
OCHOBHBIE TOCTHKEHUS ¥ TPOOJIEMBI CYOBSIEPHOI
¢uzuky. [TonbITKM 00BETUHEHWS
(GyHIaMEHTATBHBIX B3aUMOJICHCTBUI U CO3/TaHUS
«reopuu Bceroy» (Theory of Everything).

JE-71. CoBpeMeHHbIE KOCMOJIOTUYECKUE
npencraBienus. JlocTiwkenus HaOIoAaTeIbHON
actpoHoMuu. TeopeTnyeckre KOCMOJIOTUYECKUE
MO/JIEIIH.

HE-72. AatponHslii npuHnunil. PeBoaonnoHHbIe
U3MEHEHHUS B TEXHUKE U TEXHOJIOTHX KaK
CJIEJICTBHE HAYYHBIX TOCTH)KEHUH B 001aCTH
¢u3uku. Pusnyeckas KapTUHA MUpPA KakK
¢unocodekas xkareropus. [lapagurma Hetotona u
OBOJIIOOMOHHAA Iapajgurma.

5.2 PazgeJibl AMCHUILUIMHBI 110 BUAAM ayAUTOPHOM (KOHTAKTHOM) padoThl U (pOpMBbI
KOHTPOJIsA

Buabl yueOHbIX 3aHATHI
(B yacax) DopMbI
Ne Ne HaumenoBanue pa3jaena B T.4. B TeKyLIero
n/m| Kypca AUCHMUILINHBI I JIP m dopme KOHTPOJIA 1
NPAaKT. yCIeBaeMoCTH
NMOATr0TOBKH
1 1 BBenenue 2 — — — T
1 MexaHuka 4 6 — — T, 3JIP
3 1 TepMoauHamuka u 4 4 3 3 T, 37
MOJICKYJIsipHasl GU3UKa
4 1 DIEKTPUUECTBO U MAarHETU3M 4 4 — — T, 3JIP
Hroro 3a 1 kypc: 14 14 — - —

! T — recruposanue, 3JIP — 3amura 1a60paTopHBIX PaGoT
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Buabl yueOHbIX 3aHATHIH
(B yacax) DopMbl
Ne Ne HaunmenoBanue pasaena B T.4. B TeKyLIero
n/m| Kypca AUCHUILIUHBI I JIP m dhopme KOHTPOJIS 1
MPAaKT. ycneBaeMoCTH
NOATOTOBKH
5 2 Kosnebanus 1 BOIHBI 4 10 — — T, 3JIP
6 2 KBanToBas ¢usnka 4 4 — — T, 3JIP
7 2 SnepHas ¢puzuka 2 — — — T
8 2 dusnyeckas KapTHHA MUpa 2 — — — T
Hroro 3a 2 kypc: 12 14 — - —
UTOI'O: 26 28 — - —
5.3 JlabopaTopHbIe padoThI
Ne HanmeHnoBanue pasneia Bcero
Ne kypca HaumeHoBaHue J1a00paTOpPHBIX padoT
n/n JAUCIUTTHHBI 4aco0B
1 1 Mexanuka JLp. Nel. N3yuenue noctynaresibHOro 2
JIBUKEHHSI CUCTEMBI Ha MallliHe ATBy1a
JL.p. Ne2. UccnenoBanue BpalaTeIbHOTO 2
JIBIKECHUs Ha MasiTHUKEe O0epOeka
JL.p. Ne3. AHanu3 U OIbITHAs IPOBEPKA 2
ypaBHeHus bepnyiuu
2 1 Tepmonnnamuka u MosiekyisipHasa | JI.p. Ned. Onpenenenre nocTossHHOM 2
buszmka Bonermana
JLp. Ne5. UccnenoBanue annabaTHOTO 2
paciMpeHus Bo3ayxa
3 1 DJIEKTPUYECTBO U MarHeTU3M JLp. Neb6. IIpoBepka 3akoHa Oma 2
JLp. Ne7. UcciienoBaHmne MarHuTHBIX 2
CBOMCTB (heppOMarHeTUKOB
HToro 3a 1 kypc: 14
4 2 Konebanus u BOHBI JLp. Ne8. UccnenoBanue 3aTyXarouux 2
Kosie0aHui
JLp. Ne9. Onpenenennie JIMHBI BOJHBI 2
U3JIy4eHUS TTOJTyITPOBOJHUKOBOIO Jlazepa
C TIOMOIIIBIO TU(PPaKIMOHHON pPeleTKU
JLp. Nel0. Onpenenenue JIMHBI 2
CBETOBOM BOJIHBI C TOMOIIBIO KOJIEI]
Hprotona
JLp. Nel1. Onpenenenne onTUYECKUX 2
CWJI TOHKHUX JIUH3
JL.p. Nel2. I3yueHne 3aBUCUMOCTH 2
MOKa3aTesl MPEJIOMIICHHS pacTBOpa OT
KOHIEHTPALUH C IIOMOILBIO
pedpakTomerpa
5 2 KBanToBas ¢uzuka JL.p. Nel3. HccnenoBanue criekTpa 2
U3JTyYeHUsl aTOMa BOJIOpoaa
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Ne HaunmeHnoBaHue pasaeia Bcero
Ne kypca HaumeHoBaHue J1a00paTOpPHBIX padoT
n/n AUCIHUTNITHHBI 4acoB
JL.p. Nel4. 3mepenue TeMiiepaTypsl 2
pacKajeHHbIX Tel ONTHYECKUM
IUPOMETPOM
Hroro 3a 2 kypc: 14
NUTOI'O: 28

6 IlepeyeHb y4eOHO-METOANYECKOTO 00ecTieYeHH s JAJI CAMOCTOATEILHOM PadoThI

oﬁyqamumxca o JuCIUILIMHE

6.1 Buabl camocTosiTesibHOM padoThl o0ydaromuxcs (CP)

Ne
n/n

Ne kypca

HanmeHoBaHue pa3iesia 1M CUUILTHHBI

Buan: CP

Bcero
4acoB

1

1

Bsenenue

IToaroroBka x
TECTUPOBAHUIO

2,9

2

Mexanuka

Iloaroroska k
TECTUPOBAHUIO

18

KoHncnextupoBanue
MarepuaioB, paboTa co
CIIPaBOYHOU
JIUTEPATYypPOil

36

TepmoanHaMuka U MoseKysipHast pusnka

Iloaroroska k
TECTUPOBAHUIO

18

KoHncnextupoBanue
MarepuaioB, paboTa co
CIIPaBOYHOU
JIUTEPATypPOil

24

QHGKTpI/I‘-IGCTBO U Maru€Tusm

Iloaroroska k
TECTUPOBAHUIO

18

KoHncnextupoBanue
MarepuaioB, paboTa co
CIIPaBOYHOU
JIUTEPATYypPOil

24

HTroro 3a 1 kypc:

140,9

Konebanus u BoJIHBI

Iloaroroska k
TECTUPOBAHUIO

30

KoHncnextupoBanue
MarepuaioB, paboTa co
CIIPaBOYHOU
JUTEPATypPOil

60

KBanToBas ¢uzuka

Iloaroroska k
TECTUPOBAHUIO

21

KoHncnextupoBanue
MarepuaioB, paboTa co
CIIPaBOYHOU
JUTEPATypPOil

24
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1‘17:1 Ne kypca HaumeHoBaHue pa3jaesia TUCUMILIHHBI Buan: CP l]?:gg
7 2 SAnepHas pusuka [ToaroroBka k 5
TECTUPOBAHUIO
8 2 dusnueckas KapTuHa Mupa IToaroroska k 3
TECTUPOBAHUIO ’
Hroro 3a 2 kype: | 143,2
HUTOI'O yacoB: |284,1

6.2 Meroguueckne ykasaHus (JJIsl CAMOCTOSITEJIbHOM padoThI)

JIns caMOCTOSITENTbHOTO M3Yy4EeHHUsT MAaTepUalioB MO AUCHUIUIMHE «®Puzukay (pasuen
«DNEKTPUYECTBO M MarHeTu3M») OOydaroniuecss MOTYT BOCHOJIb30BAaThCS CIICIYIOMIUMHU
aBTOPCKUMHU METOJIWYECKUMU yKazaHusMU: Dusrka [DIeKTpOHHBIA pecypc]|: METOAUYECKUE
yKa3aHUs K KOHTPOJIBHBIM 3QIaHHMSIM C PCEHICHUSMH 3aJa4 M0 Kypcy «IJICKTPUYECTBO U
maraetusm» / coct. B.B. OBuapos. — Spocnasis: ®I'BOY BO fpocnasckas I'CXA, 2016. —
52 C. // DeKTpoOHHAas onoImMoTeKa SITCXA. — Pexxum JOCTymna:
http://192.168.2.44/buki_web/bk _cat_find.php 01.09.2021, Tpebyercs aBTopuzamus.

7 ®oH OLIEHOYHBIX CPEACTB A IPOBEACHUS TEKYLIeH U IPOMEKYTOYHOM aTTecTalun
o0y4yaruuxcst Mo JUCHUIIMHE

®DoH/ OIEHOYHBIX CPEJCTB MpEeAHA3HAYCH JJII KOHTPOJSI U OIICHKH 00pa30BaTEeIbHBIX
JTOCTIKCHUI 00YUaIONUXCs B TIPOIIECCe N3YUEHUS JUCITUTUTHHBI « DU3HKay.

B ¢donHae o1ieHOYHBIX CPEICTB MPEICTABIICHBI TUITOBBIE KOHTPOJILHBIC 3a/IaHHUS U WHBIC
Marepuanbl, HEOOXOIWMBIC JJIsi OIICHKHM 3HAHWW, YMCHHWH, HaBBIKOB W (WJIHM) OIBITA
JEATETBbHOCTH, XapaKTePU3YIOIINX ATabl POPMHUPOBAHHUS KOMIICTCHITHI B IPOIECCE OCBOCHUS
o0pa3oBaTenbHON MPOTPAMMBI.

[IpomexxyTouHass arrTecTanusi MO AUCHUIUIMHE «DHU3MKa» TPOBOJUTCS C IEJIBIO
OTpeJeIeHUs] CTENEHU OCBOCHHS OOydYaronuMmcs 00pa3oBaTelIbHOW MporpaMMbl B (Gopme
HK3aMEHOB.

7.1 IlepeyeHb KOMIETEHIMI ¢ YKa3aHHEM 3TANo0OB UX (pJOPMHUPOBAHUSA B MpoLecce
ocsoenust OITIOII BO

Jranbl (OPMUPOBAHUS U NIPOBEPKHU YPOBHS ¢HPOPMHUPOBAHHOCTH KOMIIETEHUIUI 110
AUCHMILINHAM, NpakTuKaM B npouecce ocsoennss OIIOII BO

OIIK-2 — Cnocoonocme K ucnoib306aHul0 0CHOGHBIX 3AKOHO8 eCIeCHE8eHHOHAYYHBIX OUCUUNIUH 6
npogheccuonanvroul desmenvbHOCmu

1 Xumust

1 Buonorus ¢ o0cCHOBaMH YKOJIOTHH

123 [IpakTuka 1Mo MoJy4eHHUIO MEPBUIHBIX MPOPECCHOHATBHBIX YMEHUH U HABBIKOB, B TOM YHCIIE
> MIEPBUYHBIX YMEHHUI M HABBIKOB HAYYHO-UCCIEAOBATEIbCKON NEATEIbHOCTH

Ne kypca
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Jrtansl GopMHUPOBAHHSA M IPOBEPKH YPOBHS C(POPMHPOBAHHOCTH KOMIIETEHIMI 110

Ne kypca
yp AMCHUILIMHAM, TPpaKTHKaM B nnpouecce ocsoenuss OINOII BO

1,2 MaremMaTuka

1,2 duszuka

TeopeTnyeckas MEXaHHKA

I'mapaBiauka

TennoTrexHuka

HNudopmanoHHbIe TEXHOJIOTHH Ha TPAHCIIOPTE

OCHOBBI MATEMATHYECKOTO MOJICIMPOBAHUS B arPOMHKEHEPHUH

3amuTa BBITYCKHOM KBATH(PUKAITMOHHON paObOThI, BKIIOYAsl TOATOTOBKY K TPOIEAYPE
3alIUThI U NPOLIEAYPY 3aIUTHI

DN (W |WW I[N

7.2 TlepevyeHb KOMIIETEHIIHI ¢ YKA3aHUEM 3TANOB UX ()OPMHPOBAHUSA B MpoLecce
OCBOCHUS TUCUMILIMHBI

Ne Kon
paszena HanMeHoBaHMe KOHTPOIHPYEMOIo pa3aena KOHTPOJHpYeMoii ®opma
(Temb1) (moa3Tana) TMCHUILIMHBI (3TANA) KOMITETeHITHH OLICHOYHBIX CPEJCTB
1 Beenenue OIIK-2 T
2 MexaHuka OIIK-2 T, 3JIP
3 TepMoarHaMUKa U MOJIEKYJIsSIpHast pu3uka OIIK-2 T, 3JIP
4 DJIEKTPUYECTBO U MAarHeTU3M OIIK-2 T, 3JIP
5 Konebanus 1 BOJHEI OIIK-2 T, 3JIP
6 KBanroBast pusuka OIIK-2 T, 3JIP
7 Snepnas ¢pusnka OIIK-2 T
8 dusnueckas KApTUHA MUpa OIIK-2 T
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7.3 Onucanue noka3zatejeil M KpUTepUEeB OLEHUBAHWS KOMIIETEHIIMII HA Pa3jJMYHbIX JTANax MX
(popMupoBanus, onucaHue MKAJI OLEHUBAHUS

CooTBeTcTBHE YPOBHEH 0CBOCHHSI KOMIIETCHIMH IIAHUPYEMbBIM pe3yabTaTaM
00y4YeHHs M KPUTEePHSIM HX OIleHNBAHUS

npodeccHOHATEHOH
JIEATENBHOCTH

3aKOHOB (PU3HUKH;
HpHMEHEHHE 3aKOHOB
¢$m3uky B
BayKHEHIINX
HPaKTHYECKHX
TIPUIIOXKCHUSX
OCHOBHBIC
¢u3nueckue
BEJIUYHHBI U
(usnueckue
KOHCTaHTBI, HX
ompeJeneHue,
CMBEICII, CLIOCOOBI M
€IMHULBI HX
HU3MEPeHUS;
(hyHIaMeHTaIbHBIE
(u3IYECcKUE OIBITHI U
HX POJIb B Pa3BUTHHU
HayKH; Ha3HAUCHHUE U
HPHUHIIUIIEL AEHCTBUS
BayKHEHIINX
(usnueckux
pubopoB

(u3uky; npuMeHeHne
3aKOHOB (DM3UKHU B
BaKHEHIINX
MPaKTHYECKHX

TIPUIIOKECHUAX; OCHOBHBIC

(u3HUecKkre BeIUIUHBI U
(usnueckre KOHCTAHTBI,
UX OIIpE/IeNICHNE, CMBICIT,
CIOCOOBI U €IMHHIBI HX
HU3MEPEeHUST;
(hyHIaMeHTaIbHbIE
(u3HUecKye OMBITHI U UX
POJIb B Pa3BUTUH HAYKH;
Ha3Ha4YCHHE U NPUHIIUIIE]
JEUCTBHS BaXKHEHUIITNX
(uzngecknx npudopos

MPAKTUICCKUX

TNPUIIOKECHUAX; OCHOBHBIC

(Hu3HUYecKue BEIUIHHBI U
(hu3MUeCKnue KOHCTAHTBI,
UX OIIpe/IeNIEHHE, CMBICI;
(hyHIaMeHTaIbHBIE
(Hu3UYecKue OIbBITHL U UX
POJIb B Pa3BUTHH HAYKH;
Ha3HAYCHHUE U IPUHITHIIBI
IEHCTBUS BaXKHEHUIITHX
(u3mgecknx npubopos

MIPAKTUYECKUX
HPHJIOKEHHSX; OCHOBHBIE
(Hu3HUYecKue BEIUIHHBI U
(hu3MUeCcKnue KOHCTAHTBI,
UX OIIpeIe/IEHHE;
Ha3HAYCHHUE U IIPUHITHIIBI
IEWCTBUS BaXKHEHUIITHX
(u3mgecknx npudopos

Oopa3oBare/ibHbIE HHU3KUH
Komnerennuu Iepeyens ®opma .
TEXHOJIOTUHN - o HUKE CPEeTHEr o (HOpOI‘OBI)II/I
KOMIIOHEHTOB (l)O MEDOBAHMS OLIEHOYHOI'0 BBICOKHHA CpeaHun ( u) oBe e
MmMOopPoroBbIN BCHb H
KOMIIETeHIIUH pMup cpeacTBa p yp
KOMIIETEHM U JOCTMTHYT)
IIxanbl oieHNBAHUA
Kox |®opmynanposka n
OTJIMYHO/324TEHO XOpOLI0/324TeHO Y/I0BJL./32YTEHO He Y/I0BJI./He 32a4TeHO
OIIK-2 | Crioco6HOCTB K 3namp: OCHOBHbBIC Jlexuus-Busyanusanus, TectoBble 3naem: ocHOBHbBIC 3naem: oCHOBHbIE 3naem: oCHOBHbIE He 3naem: ocHOBHbIC
HCIIOJIB30BAHHUIO d)mnqecxne SIBJICHUS HpO6J’IeMHaﬂ JICKIIHA, 3aJaHusd, @MSHHCCKHC SIBJICHUS U d)mnqecxne SBJICHUS 1 d)mnqecxne SBJICHUS 1 @MSHHCCKHC SIBJICHUS U
OCHOBHBIX 3aKOHOB " OCHOBHBIC 3aKOHBI .HCKHPUI-HPICKYCCHH, SK3aMCHAITMOHHBIC | OCHOBHBIC 3aKOHBI OCHOBHBIC 3aKOHBI (bPISI/IKI/I; OCHOBHBIC 3aKOHBI (bPISI/IKI/I; OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX | DH3HMKH; TPAHULIBI KomusrotepHas OHIICTHI (U3HMKH; TPAHHULIBI NPUMEHEHHE 3aKOHOB HNPUMEHEHHE 3aKOHOB (hU3HMKY; TPUMEHEHHE
JAUCLIMIIJINH B TIPUMCHUMOCTH CUMY AN TIPUMCHHAMOCTH 3aKOHOB q)I/IBI/IKI/I B BaXKHEHUIITNX q)I/IBI/IKI/I B BaXKHEHUIITHX 3aKOHOB (1JM3HKI/I B

BaKHEUIITNX
MIPAKTHYECKUX
TIPUIIOKCHUSIX
OCHOBHBIE (hU3MUECKUE
BEJIMYMHBI U
(uznueckre KOHCTAHTBI,
HX OTIPECIICHHE;
Ha3Ha4YCHUE U
MIPUHLUIBI JEHCTBUS
BaKHEUIITNX
¢husnueckux npudopos




€¢

CooTBeTcTBHE YPOBHEH 0CBOCHHS KOMIETCHIMH IIAHUPYEMbBIM pe3yabTaTaM
00y4YeHHs M KPUTEePHSIM HX OIleHNBAHUS

Oopa3oBare/ibHbIE HHU3KUH
Komnerenuun Hepeuens TEeXHOJOTHH Popma HHZKe CpeTHero (moporoBbIii
KOMIIOHEHTOB dopmEpoBanus OLICHOYHOI'0 BBICOKHIA CpexHui pennel (?e .

BeHb H

KOMIIETEHIM U pMHP cpeacTaa (moporoeri) yp
KOMTIIETEHIM U JOCTHTHYT)
Kon |®@opmynanpoBka IIxajabl oleHUBaAHUS
OTJIMYHO/324TEHO XOpOLI0/324TeHO Y/I0BJL./32YTEHO He Y/I0BJI./He 3a4TeHO

Ymems: 06bsicHUTD
OCHOBHBIC
HabJroaeMble
HPHUPOJHBIC U
TEXHOTCHHBIC
SIBJICHUS ¥ 9P EeKThI
C MO3ULUH
(hyHIaMEHTaIbHBIX
(buzngecknx
B3aUMOJICHCTBUH;
HCTOJIKOBBIBATD
CMBICJT (PU3HIECKUX
BEJIMYHMH U [OHATHI;
3aIUCBIBATH
YpaBHEHHS JUIS
(U3NMYECKUX BEIUYHH
B cucteme CU;
paborats ¢
npubopamu u
00opynoBaHHEM
COBPEMEHHON
¢u3nueckont
naboparopuu;
HCIIONIb30BATh
pazuYHbIe
METOTHKH
(uznueckux
HU3MepeHuit u
00paboTku
9KCHEPHMEHTAJIBHBIX
JIaHHBIX;
HCIIONIb30BATh
METO/IbI a/ICKBATHOTO
(uzngeckoro u
MaTeMaTHYeCcKoro
MOJICTIUPOBAHUS, A
TaKXke PUMEHSTh
METOIbI (HH3UKO-
MaTeMaTHYecKoro
aHaJIN3a K PEIICHHIO
KOHKPETHBIX
€CTECTBEHHOHAYYHBIX
U TEXHUYECKHX
npodiemM

Ymeem: 06bsicHUTD
OCHOBHBIC HA0IIF0TacMble
TPUPOAHbIC U
TEXHOTCHHBIC SIBIICHHS U
3¢ deKTsI ¢ no3uNuit
(yHIaMEHTaJIbHBIX
usnuecKux
B3aMMO/ICHCTBUIA;
HCTOJIKOBBIBATH CMBICIT
(hU3MYECKUX BEINYHH U
MOHITHUH; 3aIIUCHIBATH
YpaBHEHUS VISt
(hU3MYECKUX BEJINYHH B
cucreme CU; pabortats ¢
pubopaMu 1
00opynoBaHHEM
COBPEMEHHOM
(uznueckoit
11a00paTopuH;
HCIOJIb30BaTh Pa3INYHbIC
METOAUKH (BUIHIECKHX
U3MEpEeHuii 1 00paboTKI
9KCIEPHMEHTAIBHBIX
JTaHHBIX; CTIONB30BaTh
METO/IbI a/ICKBATHOTO
(husudecKkoro u
MaTeMaTHYECKOro
MO/ICTIUPOBAHHS, a TAKIKE
HPUMEHSATh METOIbI
(hU3MKO-MAaTEMATHIECKOTO
aHaIIM3a K PeIICHUIO
KOHKPETHBIX
€CTECTBCHHOHAYUYHBIX U
TEXHHYECKHUX Ipo0ieM

Ymeem: 06bsacHUTE
OCHOBHBIC HAaOIOIaeMbIe
HPHUPOAHBIC U
TEXHOTCHHBIC SIBJICHUS U
3G GEKThI ¢ MO3UIHI
(byHIaMEHTaIIbHbIX
(u3HUecKux
B3aUMOCICTBHIA,
HCTOJIKOBBIBATH CMBICIT
(U3MYECKUX BEITMYHH U
TOHATHUI; 3aIIUCHIBATH
YpaBHEHHS JUIs
(hH3MYCCKUX BEMYMH B
cucreme CU; pabdorats ¢
TprOOpaMu 1
o0opynoBaHHEM
COBpPEMEHHOH (u3nueckoit
naboparopuu;
HCIIOIB30BATh Pa3jInIHbIe
METOAMKH (HU3UYECKUX
HU3MepeHuit u 00paboTKu
9KCIIEPHMEHTAIBHBIX
JIAHHBIX; HCTIOJIb30BATh
Ppa3IHYHbIE METOIUKH
(H3MIeCKUX N3MEPeHUH 1
00padoTku
9KCHEPHMCHTAIBHBIX
JTAHHBIX; HCIIOIb30BaTh
METO/IbI /ICKBATHOTO
(usnyeckoro u
MaTeMaTHIecKOro
MO/ICIIMPOBAHUS, A TAKKE
MIPUMEHSTh METOJIbI
(hH3UKO-MaTEeMaTHYECKOTO
aHaIM3a K PeLICHHUIO
KOHKPETHBIX
€CTECTBEHHOHAYYHBIX U
TEeXHUYECKUX MPOOIeM

Ymeem: 06bsacHUTE
OCHOBHBIC HA0/IFOaeMbIC
HPHUPOAHBIC U
TEXHOTCHHBIC SIBJICHUS U
3¢ GEKThI ¢ MO3UIHI
(byHIaMEHTaIIbHbIX
(u3HUecKux
B3aUMOCICTBHIA,
3aIHMCHIBATh YPaBHEHHS
UL GU3UYECKUX BEJTMYMH
B cucreme CU; paborats ¢
prOOpaMu 1
00opynoBaHHEM
COBPEMEHHOH (u3nueckoit
11abopaTopuH;
HCIIOIB30BAaTh Pa3JINIHbIe
METOAMKH (HU3MYECKUX
HU3MepeHuit u 00paboTKu
9KCIIEPHMEHTAIIBHBIX
JAHHBIX

He ymeem: 00bsICHUTD
OCHOBHBIC
HaOJr0/1aeMble
MIPUPOIHBIC U
TEXHOTCHHBIC SBICHUS 1
3¢ deKTHI ¢ mo3uLUi
(hyHIaMEHTATBHBIX
(uznueckux
B3aMMO/ICHCTBHI;
3aIHCHIBATh YPaBHEHHS
TS (PU3UYECKUX
BenmuuH B cucteme CU;
paboTtaTh ¢ mpudopamMu
u 000pyIOBaHHEM
COBPEMEHHOMI
usnueckoit
naboparopuu;
HCTIONB30BATh
Ppa3IMYHbIC METOUKU
(hU3HUECKUX H3MEPEHUI
1 00paboTKH
IKCIIEPUMEHTAIIBHBIX
JTAHHBIX
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CooTBeTcTBHE YPOBHEH 0CBOCHHS KOMIETCHIMH IIAHUPYEMbBIM pe3yabTaTaM
00y4YeHHs M KPUTEePHSIM HX OIleHNBAHUS

Oopa3oBare/ibHbIE HHU3KUH
Komnerenuun Hepeuens TEeXHOJOTHH Popma HHZKe CpeTHero (moporoBbIii
KOMIIOHEHTOB dopmEpoBanus OLICHOYHOI'0 BBICOKHIA CpexHui pennel (?e .

BeHb H

KOMIIETEHIM U pMHP cpeacTaa (moporoeri) yp
KOMTIIETEHIM U JOCTHTHYT)
Kon |®@opmynanpoBka IIxajabl oleHUBaAHUS
OTJIMYHO/324TEHO XOpOLI0/324TeHO Y/I0BJL./32YTEHO He Y/I0BJI./He 3a4TeHO

Bnaoems: naBpikaMu
HCIIONIb30BaHUS
OCHOBHBIX
o0mehr3nIeCKUX
3aKOHOB U
HPHHIMIIOB B
Ba)KHEHIINX
MPAKTHICCKHUX
HPHIOKCHHSX;
HaBBIKaMH
MIPUMEHEHUS
OCHOBHBIX METOJIOB
¢uznko-
MaTeMaTHYeCcKOro
aHaNIM3a JuIst
pereHust
€CTECTBEHHOHAYYHBIX
3a/1a4; HaBbIKAMH
MpaBUIbHON
9KCIUTyaTalun
OCHOBHBIX IIPHOOPOB
1 060pyIOBaHUS
COBPEMEHHON
(usnueckoii
n1abopaTopuH;
HaBBIKAMI
00paboTku 1
HMHTEPIPETHPOBAHUS
pe3yIbTaToOB
(huzmyecKoro
JKCIIEPHMEHTA;
HaBBIKAMU
HCIIONIb30BaHUS
METOJI0B
(huznyeckoro
MOJICIIUPOBAHNUS B
HMH)XEHEPHOH
MPaKTHKE

Bnaoeem: naBpikaMu
HCTIONB30BaHUS OCHOBHBIX
o01ehH3nIECKUX
3aKOHOB U HPHHIIMIIOB B
BaOYKHEHUIINX
HPAKTHYECKHUX
HPHIIOKEHUSAX; HABBIKAMH
[IPUMEHCHHS] OCHOBHBIX
METOZI0B (PH3UKO-
MaTeMaTHYECKOro
aHaAIIM3a UTS PELICHUS
€CTECTBEHHOHAYYHBIX
3a71a4; HaBBIKAMU
TIpaBUILHOM
9KCIUTyaTallii OCHOBHBIX
puOOpOB U
00opynoBaHHs
COBPEMEHHOM
¢uznyeckoit
11abopaTopuu; HaBbIKAMU
00paboTku 1
HHTEPIPETUPOBAHUS
pe3yIbTaToB (PU3HIECKOrO
9KCIIEPHMEHTA; HABBIKAMU
UCHOJIb30BaHUS METOIOB
(uznueckoro
MO/ICTINPOBAHUS B
WHXCHEPHO! NPaKTHKe

Cnocooden: ucnob30BaTh
OCHOBHBIE 3aKOHBI (PU3UKU
B po(eCcCHOHATBHOM
JIeSTENbHOCTH

Bnaoeem: naBpixaMu
HCTIONB30BaHUS] OCHOBHBIX
001medH3NYEecKnX 3aKOHOB
U NIPUHIIMIIOB B
Ba)KHEHINX MPAaKTUIECKUX
HPHUIIOKEHHSX ; HABBIKAMU
HNPUMEHEHHS OCHOBHBIX
METO/I0B (DU3HKO-
MaTeMaTHYEeCKOro aHaju3a
JUIS peIleHus
€CTECTBEHHOHAYIHBIX
3aJ1a4; HaBbIKAMU
MPaBUIbHOM
9KCILTyaTaIluH OCHOBHBIX
prOOPOB U 060PYIOBAHHS
COBPEMEHHOM (U3NYECKO
1a00paTOPUH; HABBIKAMU
00paboTku 1
MHTEPIPETUPOBAHMS
Ppe3ynbTaToB (HPU3UIECKOTO
JKCIICPHMEHTA; HABBIKAMU
UCIIOJIB30BAHHs METOJIOB
(uzmyeckoro
MOJICTTUPOBAHUS B
HHKCHEPHOI IPaKTHKe

Honumaem: huznueckuii
CMBICIT JTHOOBIX
Ha0JII01aeMbIX TIPUPOJHBIX
Y TEXHOTCHHBIX SIBIICHUI

Bnaoeem: naBpixaMu
HCTIONB30BaHUS] OCHOBHBIX
001medH3NYEecKNX 3aKOHOB
Y TIPUHIIMIIOB B
Ba)KHEHINX MPaKTUIECKUX
HPHIIOKCHUSAX; HABBIKAMH
MpaBUIbHON
9KCIUTyaTalH OCHOBHBIX
prOOPOB U 060PYIOBAHHS
COBPEMECHHOM (U3NYECKOi
71a00paTOpHH; HaBBIKAMH
00paboTKu U
MHTEPIPETHPOBAHHS
Ppe3ynbTaToB (HPU3UIECKOTO
9KCHEpHMEHTa

He enadeem: naBbIKaMu
HCIOJIBb30BAHMUS
OCHOBHBIX
o01ehH3nIeCKux
3aKOHOB U HPHHIIUIIOB B
Ba)kKHeHmmx
HPAKTHYECKHX
[PHIIOKCHUSX;
HaBbIKaMH MPaBUIILHOMN
9KCIUTyaTalUH
OCHOBHBIX TIPHOOPOB U
0bopynoBaHus
COBPEMEHHOM
(uznueckoit
11ab0paTopuH;
HaBBIKAMU 00paboOTKH 1
HHTEPIPETUPOBAHUS
pe3yiIbTaToB
(uzngeckoro
9KCIIEPHMEHTA




7.4 TunoBblie KOHTPOJIbHBIC 3a/laHUA HJIM MHbIC MaTEpPHAJIbI, Heo0XoauMble 1JIsi

OLICHKM 3HAHUI, YMEHHM, HABBbIKOB U (MJIM) ONBITA JAeATEIbHOCTH, XapaKTepPHU3YIOLIHX
sranbl (GOpMHPOBAHMS KOMIICTEHIHH B Mpolecce OCBOCHUS O00pa30BaTeJbHOM
NPOrpaMMsl

7.4.1 TunoBble 3aJaHUsl IS NPOBEJAEHHMS TEKYLIEro KOHTPOJHA M PyO0eKHOro

TeCTUPOBAHUSA

SN i
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15.

16.
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20.
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22.
23.

24.

Ilpumepot 6onpocoe ona 3auiumot 1a00pamopHbIX pabom:

Uto Tako€ MOCTyNaTeIbHOE U BpAIATEIbHOE IBUKECHUS ?

Yrto coboit mpencTaBIsiOT CKOPOCTh U YCKOPEHUE, B YEM OHHU U3MEPSIOTCA?

Yro Takoe Bec Tea, B UeM OH U3MepseTca?

Kak yctpoena mammnaa ATBy/1a 1 Kakue GU3HUECKHUE 33]]a4l OHA MOYKET PEIIUThH?

B dem cymHOCTh 3aKOHA IMyTH JJ1s1 PABHOIIEPEMEHHOTO ABUKEHHUS TEN?

C xakoro MOMEHTa BPEMEHM Ha MalllMiHE ATBYJla YCKOPEHHOE JIBUKEHUE MEPEXOJUT B
paBHOMEpPHOE?

CdopmynupyiiTe BTOpOH 3aKOH TUHAMUKH JIJIS BPAIIATEILHOTO JBUKEHUS U OOBSICHUTE
ero.

UTO Tako€ MOMEHT CUJIbI, B YEM U3MEPSETCA, KaK HANpaBJIeH?

Packpoiite ¢uzmyeckuii CMbICI MOMEHTA HHEPLHMH Teja. B Kakux eauHuIlax OH
u3Mepsercs?

Yro Takoe yrioBoe yCKOPEHHUE, B YEM OHO U3MEPSIETCs, KaK HalpaBJIEHO?

Kak cBszanbl Mexay coOOil JMHEHHas U YIrJoBas CKOPOCTH, JIMHEWHOE U YIJIOBOE
YCKOpeHHs?

Yemy paBHA KHHETUYECKas YJHEPTHsl U paboTa BpalaTeaIbHOTO IBUKEHUS Tema?

Uto Takoe MoMeHT nmmnyJibca? Kak oH HanpaBieH?

JlaliTe onpeAeneHue MOMEHTY MHEPLIMH, B UYEM OH U3MepseTcs?

[IpuBeauTe mpuMepbl MOMEHTOB HHEPIIUU OTHOCUTEIBHO OCHU MPOXOIAILIEH Yepe3 IEHTP
TSKECTHU TeJ MPaBUIbHON (HOpMbI?

Kakune cucteMspl SBIAIOTCA KOHCEPBATUBHBIMU U AUCCUIIATUBHBIMU.

KaxoB By hopMyn asist SHEPTUU BpalaTEIbHOTO IBUKEHUS TBEPIOTO Tena?
ChopmynupyiiTe 3aK0H coxpaHeHUs: MexaHndeckor sHepruu. Kak oH gopmynupyercs
JUTSL TACCUTIATUBHOM CHCTEMBI?

Yro takoe konebanus? Kakue kojaeOaHus HA3bIBAIOTCS TAPMOHUYECKUMU ?

Kaxue Bunpt konebanuii Bol 3Haete? OT 4ero oHu 3aBUCST?

[Ipu KakOM yCIOBHH BO3HUKAIOT BBIHYKIEHHBIE KOJIeOaHUs?

OT 4ero 3aBUCHT MEPUOJ COOCTBEHHBIX KOJICOAHMI MEXaHMUECKIX CHCTEM.

Kak BiMsieT cuia CONpPOTUBIEHUS Cpedbl HA IEPUOA W AMIUIATYAY 3aTyXaroIIHX
KOJeOaHMit?

Yro Takoe Jnorapudmuueckuil JekpeMeHT 3aryxaHua? Kak ero onpenemnsitor
MPAKTUYECKU?
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59.
60.

B dem cymHoOCTh MEXaHMYECKOTO pe3oHaHca? Yemy paBHa pe30HaHCHAs 4acTora?

Kak onpenennts COOCTBEHHYIO YacTOTy KosieOaHuN MexaHuueckux cucreM? UTto Takoe
CTaTUCTHYECKAsl aMIUIUTy1a?

Urto Takoe noctosiHHas bosbiiMana? YkaxuTe ee pa3MepHOCTb.

Urto Takoe uncio Aoragapo? UeMy oHO paBHO?

Yro Takoe MOJIEKYJIsIpHas Macca rasa’?

Kak paccunrtarh yucio MosieKyJ1 ra3a’?

Urto Ha3bIBAETCS UJI€aTBbHBIM ra3oM?

CdopmynupyiiTe nepBoe Hayano TEPMOJIUHAMUKH.

OObsicHuTe ero ¢puznueckuii cMpicl ypaBHeHus: Knanelipona — Menpeneesa.

Yro coboii mpeacTaBiisgeT BHYTPEHHS SHEPTUS UJI€aTbHOTO Tra3a?

UTto Takoe YKCII0 CTENeHe CBOOOIbl MOJIEKYJI UacanbHOTO raza? OT 4ero OHO 3aBUCHUT?
Uto Ha3pIBAETCS MOJIBHOM TEMIOEMKOCTBIO Ta3a?

Yro Takoe mokasareins aauadatei? OT 4ero OH 3aBUCUT?

Kakoe  cocrossHME  OTKpPBITOW  TEPMOAMHAMUYECKOM  CHCTEMBI  HA3bIBACTCA
CTallMOHAPHBIM?

Yrto Ha3bIBAETCS SHTPONMEN, B KAKMX €AMHULIAX OHA U3MepseTcs?

[Touemy ncriapeHue )KUAKOCTH COITPOBOKIAAETCS YBEIMUYEHUEM SHTPOIINH?
Chopmymupyiite Croxkca u oObsicHuTe ero. [louemy OH uMeeT JUIIb YaCTHOE
MpuMeHeHue?

B uem coctout meton Ctokca onpeaeneHus KodphuiimeHTa BI3KOCTH KUAKOCTEN?
Cdopmynupyiite 3akoH Apxumena.

Yem oTuaeTcs peasibHas KUIAKOCTh OT NACATbHON?

B 4em TpolicTBEHHBIN CMBICH yYpaBHEHUS bepHyn?

UYto Ha3BIBAETCSA TEPMOAIEKTPOHHON dMUCcHeN? ONUIINATE 3aBUCUMOCTD aHOTHOT'O TOKa
OT HamnpspkeHus. OT 4ero 3aBUCHUT BEJIMYMHA TOKA HACBIILIEHUS?

Kak ycTtpoeHn BakyyMHbINM 11017

Kak dhopmynupyercs «3aKoH TpeX BTOPBIX»?

KakoB MexaHu3M NpoBOJIMMOCTH METAIIIOB?

Kak 1 moueMy MeHsieTCsl TPOBOAUMOCTh METAIIJIOB C TEMIIEPATYPOi?

UYT0 Ha3bIBAETCS MOIYIIPOBOAHUKOM?

Kak 1 moueMy MeHsIeTCSI TPOBOAMMOCTD MOIYIIPOBOJHUKOB C TEMIIEPATYPOIi?

Kak BiusitoT npuMecu Ha TpOBOJAMMOCTh METaJljia ¥ TOJIYIIPOBOAHUKA?

Yrto Ha3bIBAETCS SHEPIUEN AKTUBALIUN?

CdopmymupyiiTe 3akoHbI BonbTa 17151 KOHTaKTHON pazHocTh noteHnuanon (KPIT).
Hasosure nprunnsl Bo3HukHOBeHUs KPII B meTamnax.

Kaxk Bo3nukaet Tepmo-3/C? OT yero oHa 3aBucUT?

Yro Takoe Tepmonapa? s yero npumensitorcss Tepmoctononku’? [puseanre npumepsl
TepMmonap.

Urto takoe koadduruent repmo-2J1C? Kak ero onpenensator? B uem oH usmepsiercs?
Uto Takoe MmarHetuku? Kakume Buapl MarHeTukoB Bbl 3Haere? IlpuBenute npumepbl
MAarHEeTHKOB.
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UTto Takoe BEKTOp MHTEHCHUBHOCTM HamMarHuuuBaHus? B ueM u3mepstoTcs BEKTOpa
MAarHUTHOIO MOMEHTA, MHAYKIUU U HANPSYKEHHOCTU MArHUTHOTO TOJIsl, ”THTEHCUBHOCTh
HaMarHUYUBaHUS?

YKaxute pa3MEPHOCTh MAarHUTHOW MOCTOSIHHOM.

N3 kakuX BEKTOPOB CKJIAABIBAETCS BEKTOP MATHUTHON MHAYKIIMU B MarHeTHKE?

B uem cymHocth auamarHuTHoro s¢ddexra? IlouemMy OH He3HAUUTENEH IS
MapaMarHeTUKOB?

YT0 Takoe MarHMTHasi BOCHPUMMYHUBOCTh MarHeTuka? Kak oHa 3aBUCUT OT TeMnepaTypbl?
[ToueMy i1 AMaMarHETUKOB OHA OTPULIATENBHA, A U1l TAPAMarHETUKOB MTOJIOKUTENIbHA?
Kak npouncxonut HamaranumBanue napamarietuka ? Kak Biuser Ha HEro temmepaTrypa
IapaMarHeTuKa?

Yro takoe ¢peppomarneTuk ? Kakosa ero crpykrypa? Uro npencrapisitor coO0H JOMEHbI?
YKaXUTe UX pa3Mepsl.

OObsiCHUTE 3aBUCHMOCTH BEKTOPOB WHTEHCHBHOCTH HAMarHWYMBAHUS W WHIYKIUU.
OTHOCUTEJIbHOM  MarHUTHOM  NpPOHUIAEMOCTH  (eppoMarHeTHMKa OT  BEKTOpa
HaIpsKEHHOCTH MAarHUTHOTO TTOJIS.

KakoBbI 3HaueHNSI OTHOCUTEIIFHOM MarHUTHON MPOHUIIAEMOCTH ISl (heppOMArHeTUKOB?
Yro Takoe depputsi? B uem ux ocobernnocts? ['ne onu npumeHsitorcs?

B yem cymHoCTh 0OCTaTOUHON HaMarHu4eHHOCTH Geppomarneruka? Kak crpoutcs neris
MarHuTHOTO rucrepesuca? B uem puznueckuii CMbICT KOIPIUTUBHON CHJIIBI?

Kak  xapakrtepu3yer 1momanb NETIM  THCTEPE3UCA  MAarHUTHBIE  CBOMCTBA
dbeppomarnetuka? Uto Takoe «MATKUE» U «KECTKHUE» MarHUTHbIC MaTepuaibl? I'1e oHu
IIPUMEHSIIOTCS?

Kakum 00pa3oM MOXKHO MOJTYYUTh NEPEMEHHBIN TOK?

UTo Takoe aKTHBHOE, €MKOCTHOE, WHIYKTMBHOE M IIOJIHOE€ COINPOTUBIICHHE LETHU
nepeMeHHoro Toka? OT 4ero OHu 3aBUCAT?

UYro Ha3biBaeTcs 3PpPEeKTUBHBIMUA 3HAUCHUSIMU CHIIBI TOKA, Hanpspkenust u DJC?
Chopmynupyiite 3axkoH OMa [uis LeNU IEPEMEHHOTO TOKa U OOBSICHUTE €rO.

Uro coboil mpeAcTaBisieT 3NeKTpUuecKui pe3oHanc? Kakue BUABI 3JIEKTPUUYECKOTO
pe30HaHca Bbl 3HaeTe? 1 1e OHU TPUMEHSIOTCS?

CdopmynupyiiTe onpeneneHus NOHATUI: JIMH3a, TOHKAsI IWH3A, TJIABHAs ONITUYECKAs OCh
JIUH3bI, ONTHUYECKUN WLEHTP JMH3bI, TJaBHbIM (OKyC JMH3BI, (DOKAIbHAS TUIOCKOCTb,
moOOYHasi ONTHYECKasi OCh JIMH3HI.

[losicHuTE CBOICTBA TPEX «3aMEYATENbHBIX Jy4del» sl cOOMparomeil JMH3bI U IS
paccenBaroIIei JTUH3BI.

[Tosicuute hopmyTy TOHKOW JTHH3BI.

Bcerna nu 1BOSIKOBBIMYKJIIas JIMH3A SIBIIETCs coOupartorieit? OTBET MOsSCHUTE.

Bcerna 1 1BOSIKOBOTHYTas JIMH3A SIBsieTCs paccerBaromieii? OTBET MOsSCHUTE.

Kakumu croco6amu MpoOBOJUTCS HM3MEpPEHUE IMOKa3aTelsl MPETOMIICHHS XKUAKOCTU H
TBEPABIX TEJN?

B dem 3aknroyaercs sBJIEHUE MTOJTHOTO BHYTPEHHETO OTPAXKEHHUS?

OO0BsicHuTe 00pa3oBaHUE CBETOTEHH B pepakKTOMETPE.
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85. Uto moHMMAlOT 1oJ aOCOJIOTHBIM U OTHOCUTENIBbHBIM MOKAa3aTeNIIMH MPEIOMIICHUS
BeIECTBA?

86. B uem cocrout sBieHue uHTepdepeHUMHU? YCIOBHUA HAOMIONECHUS MaKCUMyMOB H
MUHUMYMOB HHTEHCUBHOCTH IpU UHTEP(DEPEHITUH.

87. T'eoMeTpuueckas U ONTUYECKAsk PA3HOCTU X0/ BOJIH.

88. OO®BscHUTE HHTEPHEPEHIUIO BOJIH NpH HAOII0IeHNr KoJel] HpioToHa (B mpoxoasiieM u
OTPaKEHHOM CBETE).

89. OnuiuTe ONBIT MO OMPEACIICHUIO paruyca KPUBU3HBI JIMH3bI ¢ TOMOIIBIO KoJiel Heto-
TOHA.

90. Onumwure npunuun [roiireHca — @penHens. OOBACHUTH C €ro MOMOILBIO SIBJICHUE
T pakImy.

91. HazoBure yciioBus INIABHBIX MAKCUMYMOB U MUHUMYMOB J1J1s1 AU(PPAKIMOHHOM PEIIETKH.

92. Tlouemy cMelalOTCS TOJIOKEHHSI MaKCUMYMOB NpH HM3MEHEHHMHM YIJla MaJCHHUs Ha
IU(PPAKIIMOHHYIO PEHIETKY CBETOBOM BOJIHBI?

93. Yto coboii MpeACTaBISIOT €CTECTBEHHBIN U MO PU30BAHHBIN CBET.

94. HazoBuTe METOABI NOJIYYEHHS TUIOCKOIIOJISIPU30BAHHOIO CBETA.

95. Cdopmymupyiite 3akoH Maitoca.

96. Kak ¢ noMOLIBIO MOJSIPOMJA MOXKHO OTJIMYWATH IUIOCKONOJSPU30BAHHBIM CBET OT
€CTECTBEHHOTO?

97. HazoBute BUABI CIEKTPOB M OOBICHUTE MX MpoucxoxiaeHue. [louemy nmHeluyaThie
CHEKTPBI PA3JIMYHBI Y Pa3HBIX AIEMEHTOB?

98. Iloscuute 3atpyaHeHust Teopur Pesepdopia u ux pazpenieHue ¢ moMoOIIbI0 MOCTYJIaTOB
bopa.

99. IloscHuUTE YCTPONCTBO U MPUHIUI AEHCTBHS MOHOXPOMATOpA.

100. OnmumwmTe ONBIT TO M3MEPEHUIO TEMIIEPATYPbl PACKAJIEHHBIX TEN ONTHYECKUM
MUPOMETPOM.

Ilpumepot mecmoesvix 3a0anuii 011 NPOBEOCHUA MEKYULE20 KOHMPOJIA U PYOEeIHCHO20
mecmupoeanus:

1. Makc I1naHk BbIIBUHYJI TUIIOTE3Y,. ..

a) 4TO aTOM COCTOMT M3 TIOJIOKUTEIIbHO 3apsSHKEHHOTO SApa, BOKPYT KOTOPOIrO IO
opOuTaM BpaIIAtOTCS OTPULIATEIBHO 3aPsHKEHHBIE AJIEKTPOHBI.

0) 4TO aTOMBI U3ITyYAIOT AIEKTPOMATHUTHBIE BOJIHBI HE HEMTPEPBIBHO, a ONPEACICHHBIMU
MOPIUSMH — KBAaHTAMHU.

B) UTO YaCTOTA 3JIEKTPOMAarHUTHOTO U3TyYEHUs, YMHOXKEHHAs HA MOCTOsHHYO [1nanka,
paBHA Pa3HOCTH IMOJHBIX MEXAHUUYECKHX YHEPrUil 3JIEKTPOHA HA €r0 HayaJlbHOW M KOHEYHOU
opouTax, MEKIy KOTOPHIMH COBEPILIAETCS MEPEXO SJIEKTPOHA.

T') YTO SHEPTUSI KBAHTA 3JIEKTPOMArHUTHOTO U3TYyUYEHUs, UCITyCKAeMOTO TIPH MEPEXO/IE C
OJIHOM OpOUTHI HA JPYTYIO0, pABHA KHHETUYECKON SHEPrUU DJIEKTPOHA.
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2. KoadduumeHTsl 3aTyxaHusi COOTHOCATCS JUIsl ABYX IPHBEIEHHBIX HA PHUCYHKE
rpadukax Kaxk...

A4

V

a) B1 < B. B) By = B,.
0) B1 > B.. r) B1 < Bs.

3. Ilepuon nudpakunonnoit pemerku 0,01 mm. TlepBoe nudpaximonHoe n3oopakeHue
HaxOJIUTCA OT LIEHTPAJIbHOrO HM300pakeHHs Ha paccTossHUM 11,8 cM, OT pemierku — Ha
pacctosiHuM 2 M. UeMy paBHa JIJIMHA CBETOBOM BOJIHBI?

a) 0,03 Mkwm. B) 0,001 MkMm.
0) 0,005 MKM™. r) 0,2 MKM.

7.4.2 Tunosble 3a1aHUA Il IPOBEACHUS IPOMEKYTOYHOM aTTeCTAIUU

Komnemenuuu:

OIIK-2 — CriocoOHOCTh K HCIOJIB30BAHUIO OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYUYHBIX
JUCHUIUIMH B IPO(ECCUOHATBHOM J1eATEIbHOCTH.

BOI’lpOCbl K IK3amenam.

1. ®wusuka B CUCTEME €CTECTBEHHbIX Hayk. OOmias CTpyKTypa W 3aJayd JUCIUILIUHBI
«Dusuka». JKCepuMeHTAlIbHAS U TeopeThuuecKas Gu3HKa.

2. @u3nyecKue BEIMYUHBI, UX U3MEPEHUE U OIEHKa MNOrpemHocTerd. CUCTeMbl €IMHUIL
(U3UYECKUX BEJIHYMH.
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Kpatkas ucropus ¢uznueckux HJed, KOHLENUUA U OTKpbITUH. DPU3MKAa U HAy4YHO-
TEXHUYECKUU MPOTPECC.

OcCHOBHbIE KHHEMATUYECKUE XAPAKTEPUCTUKU KPUBOJIMHEUHOTO JABUKEHUS: CKOPOCTh U
yckopenue. HopmanbHOE U TaHT€HIIMAIbHOE YCKOPEHHUE.

Kunemarnka BpamareibHOrO ABHKEHUS: YIJIOBasg CKOPOCTh U YTJIOBOE YCKOPEHHUE, HX
CBSI3b C JIMHEWHOM CKOPOCTBIO U YCKOPEHHUEM.

[lpoctpancTBO u Bpems B MexaHuke HpioToHa. CHCTEMBI KOOpPIMHAT M HX
npeoOpa3oBaHuUs.

DU3NYECKUN CMBICII IPOU3BOJIHON U UHTErpalia.
NuepunanbHbple CUCTEMBI OTCUETA U MEPBBIM 3aKOH HproTOHA.

Bropoii 3akoH Hetorona. Macca, UMITyJIbC, CUJIa. Y PaBHEHUE JBUKCHUSA MATEPUATBHOU
TOYKH.

Tpernii 3akoH HpI0TOHA M 3aKOH COXpaHEHUs UMITYJIbCA.
3aKOH BCEMUPHOTO TATOTeHUsI. CUIIbI TPEHUS.

WNHuTterpupoBaHre ypaBHEHHWI [BHXKEHMs, POJIb HadalbHbIX ycioBuil. LleHTp wmacc
MEXaHUYECKOW CUCTEMBbI, 3aKOH JIBUKEHHUS LIEHTPa Macc.

JIBkeHHe Tell ¢ TEepEeMEHHOW Maccou. YpaBHeHue Memepckoro. @®opmyna
[nonkoBckoro.

MoOMEHT uMITyJiIbCa MaT€pUaJIbHON TOYKM U MEXAHUYECKOM CUCTEMBI. MOMEHT CHIIBI.
YpaBHEHHE MOMEHTOB.

3aKOH COXPAHEHUSI MOMEHTA UMITYJIbCA MEXaHUYECKON CUCTEMBI.
JIBr>KeHuE B 10JI€ HEHTPaIbHBIX CUII. 3akoHbI Keruiepa.

Cuna, paboTa 1 noTeHMagbHas sHeprus. KoncepBaTuBHbIE U HEKOHCEPBATUBHbBIE CUIIBI.
PaboTa u kKuHeTHYEeCKass SHEPTHUsL.

3aKOH COXpaHEHU MOJTHON MEXaHUYECKON SHEPTUH B T0JI€ MOTEHIIMATbHBIX CHJL.
CBs13b MEXKy CHJION U MOTEHIMAIBHOMN dHEpTHUEH. ['paueHT CKasIpHOM (QyHKIIUH.
CronkHoBeHUs Tel. AOCOIIOTHO YIIPYroe CTOJKHOBEHHE.

OCHOBHOE YypaBHEHHME [IMHAMHMKM BpallaTEJbHOIO JIBH)KEHHMS TBEPAOrOo Tejla C
3aKpEIICHHON OCBIO BPALICHUS.

MowmeHnT umnynbca tena. MomeHT nnepuuu. Teopema llIrernepa.
KuneTtnueckas sHEprus Bpalaromerocst TBEpAOro Tena.
I'mpockonmyeckue cuibl. [ MPOCKONBI M NX IPUMEHEHUE B TEXHHKE.

OO6mue cBoicTBa XKUAKOCTEH U ra3oB. CTallMOHApHOE TEUYECHUE MCAIBHOM KHUIKOCTH.
YpaBuenue beprym.

WneanbHo ynpyroe Teno. Ypyrue HanpspkeHus U AeQopMaliii.
3akoH ['yka. Moayns FOnra.
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54.

Kunematnueckoe onucaHue JBW)KEHMS JKUAKOCTU. Bekropuele mnosa. Ilotok u
LHUAPKYJIALMSA BEKTOPHOTO TOJIA.

YpaBHEHUS IBUKCHUA U PABHOBECUS KUIKOCTH.
OHeprus ynpyrux nedopmanuii TBEpIOTo Tena.

HpI/IHHI/IH OTHOCHUTCIIBHOCTH H Hp606paSOBaHI/I$I INanunes. HCI/IHBapI/IaHTHOCTB
QJICKTPOMArduTHBIX SIBICHUM OTHOCHUTEJIBHO HpCO6p330BaHHﬁ anunes.

[ToctynaTel crnenMaJIbHOM TEOPUM OTHOCUTEIBLHOCTH OWHIITEHHA. OTHOCHUTEIBHOCTH
OJIHOBPEMEHHOCTH U npeodpazoBanus JlopeHna.

HapaI[OKCLI peHHTHBHCTCKOﬁ KNMHCMATHUKHN: COKpAIICHUC JJIMHBI U 3aMCAJICHUC BPCMCHU
B IBWXYIINUXCA CUCTEMAX OTCUCTA.

PenstuBuctckuii uMityJjibc. B3auMOCBSI3b MacChl U SHEPIUU B CHEUHAIBLHOM TEOPUH
OTHOCHUTEIHLHOCTHA DUHIIITENHA.

CnenuanbHON TEOPUU OTHOCUTEIIBHOCTH DUHIIITEWHA U siAEpHAsl SHEPTeTUKA.
[IpeoOpazoBanue CKOPOCTEN B PEISTUBUCTCKON KUHEMATHKE.
CoxpaHeHue pensiTUBUCTCKOTO UMITYJIbCa. PEnsTUBUCTCKAS SHEPTUSI.

TepmoanHaMuueckoe paBHOBecHE M Temneparypa. HyneBoe Hadamo TepMOAMHAMUKHU.
OMIMpUYecKasi TeMIIEpaTypHas IKaa.

KBazucraruueckue nporeccol. Y paBHEHHUE COCTOSHUS B TEPMOJUHAMUKE.
OO6patumbie u HeoOpaTUMBIE poIiecchl. [lepBoe Havamo TepMOAMHAMUKH.
TemnoeMkocTh. YpaBHeHue Maiiepa.

N3oxopuyeckuii, n300apuyuecKuii, HU30TEPMHUYECCKHUM, aquadaTHYECKUN TMpPOIECcChl B
UJIcaJbHbIX Ta3ax.

[IpeoOpa3oBanue TemnoThl B MexaHnueckyto padory. Llukn Kapuo u ero kosddunument
IIOJIE3HOTO NIEUCTBUSL.

OHTponuA.

CBs3p  TCINIOEMKOCTH nacaJabHOIO rasa C€ YHCIOM CTCICHEH CBO6OIH:I MOJICKYJI.
HOJII/ITPOHI/I‘IGCKI/Iﬁ MpouecC u €ro YaCTHLIC ClIy4dau.

TepmoanHaMUUYecKue NOTEHIIMAIBI U yCIIOBUs paBHOBecHs. Da3oBble MpeBpallieHus.
VYpasuenue Knanelipona — Knaysuyca.

PeanbHble rasel. YpaBHenue Ban-nep-Baansca. Kputnueckas nzorepma.

Oddext xoyns — TomcoHa.

Kitaccuueckast Teopust TEIIIOEMKOCTH TBEPbIX Tell. 3akoH [{rononra u I1tu.
JlaBieHue rasa ¢ TOYKU 3pEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPHUHU.
TernnoeMKoCTh U YUCIIO CTENEHEeH CBOOOIbI MOJIEKYJI rasa.

Pacnipenenenne MakcBeiuia s MOZyJIE M MPOEKUUNM CKOPOCTH MOJIEKYJI HUJIEAITBHOTO
raza. DKCIepuMeHTaIbHOe 000CHOBAaHME pacnpeaeneHuss Makcaea.

Pacnipenenennie bonbiimana u 6apomerpuyeckas popmyiia.
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74.
75.

76.
77.
78.

79.
80.

BoiBog pacnpenenenuit Makcsenina u bosibliMana U3 ycinoBusi paBHOBECHOI'O XapaKTepa
JBU>KEHUST MOJIEKYI.

Haubounee BeposiTHast, CpellHAS U CPEAHEKBAIpATUUHAS] CKOPOCTH.
Onpenenenue yucna ABoraapo metosioM [leppena.

SBnenus nepenoca. Auddysus, TermaonpoBOAHOCTb, BHYTPEHHEE TPEHUE.
bpoyHOBCKOE nBUXKEHHE.

Yuciio CTONKHOBEHHM U JIJIMHA CBOOOAHOTO MpoOera MoJIeKyJl UealbHOTro rasa.

OMnupuyeckue ypaBHeHus nepeHoca: Puka, Dypbe u HbproroHa. Penmakcanus k
COCTOSIHUIO PaBHOBECHSI.

OTKpbITBIE JUCCUNATUBHBIE cUCTEeMBbl. CamoopraHu3ainus B OTKPBITBIX CUCTEMAX, POJIb
HEJIMHEWUHOCTH.

Onykryauuu. budypkaruu u katactpodsbl.

WNnen cunepretuku. Ilpumepsl caMoopraHuM3alvd B KUBOM M HEXKHBOM NPHUPOIE.
JInHAaMHA4YEeCKUN Xaoc.

3akon Kynona. HanpskeHHOCTh M TOTEHIMAN JIEKTPOCTATUYECKOTO MOJIA.

Teopema ["aycca B uHTerpanpHoi popMe U ee MpUMEHEHHE JIs pacdeTa AIEKTPUIECKUX
OJIEN.

Teopema I"'aycca B mudpepennmansuoit hopme. luBepreHiys BEKTOPHOTO MOJISI.

Teopema Crokca B uHTerpanbHoi u nuddepennnanbaon popme. Lupkynsauust u potop
BEKTOPHOTO TOJIS.

Ypasuenus Ilyaccona u Jlannaca mist moreHuuana.
Teopema UpHioy.
PaBHOBecue 3apsA10B B 1poBoiHNKE. OCHOBHAA 3aj1a4a AJIEKTPOCTATUKY MPOBOIHUKOB.

OKBUIIOTEHIMAIbHBIE MOBEPXHOCTH M CHUJIOBBIE JIMHUM 3JIEKTPOCTATUYECKOIO MOJIS
MEKly IPOBOJIHUKAMM.

9JI€KTpOCTaTI/I‘{€CKaSI 3aliuTa.
EmMKocTh IMPOBOJHHUKOB 1 KOHIACHCATOPOB. 9H€pFI/I5I 3aAPAKCHHOI'O KOHACHCATOPA.

3Hepr1/1;1 BSaHMOﬂeﬁCTBHH QJICKTPUYICCKUX 3apsAa0B. 3HCpFI/I$I CUCTCMbI 3apPsS’KCHHBIX
IMPOBOJAHHUKOB.

OObeMHas MIOTHOCTh OHCPIUH JICKTPOCTATUICCKOI'O I10JIA.
9HGKTpI/I‘-IeCKOC IIOJIC AMUIIOJIA. I[I/IHOJ'H) BO BHCITHEM JJICKTPHUYICCKOM I10JIC.

[Monspuzarust aUAIEKTPUKOB. OpHUEHTAIMOHHBIH H  Je(OpPMAllMOHHBIA MEXaHU3MBI
MOJISIPU3ALINH.

BekTop 31eKTpruueckoro cMeieHus (3IeKTPUIECKON MHAYKIUH).

JlusnexkTpruyeckass MPOHUIAEMOCTh BEIIECTBA. DJIEKTPUYECKOE IMOJE B OJHOPOJIHOM
JIUAJIEKTPHUKE.
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103.
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107.
108.

109

Paznoxxenne mojsi CMCTEMBI OJICKTPHUYCCKHUX 3apAd0B IIO MYJIbTHUIIOJISAM. I[I/IHOJIBHHﬁ
MOMCHT CUCTCMBI 3aps/10B.

Bekrop monsipuzanuu (MoJisipu30BaHHOCTH) JUAJIEKTPUKA U €ro CBsI3b C OOBEMHON U
MOBEPXHOCTHOM IJIOTHOCTHIO CBSI3aHHBIX 3aPSI0B.

JusnexkTpuueckass BOCOPUMMYUBOCTD U JUAJIEKTpUUECKas MpoHUIaeMocts. O0beMHast
IJIOTHOCTB SHEPTHUM DJIEKTPUYECKOIO OIS B TUDIICKTPUKE.

[ToaxmtoueHue M OTKIIIOUEHHE KOHIEHCATOpa OT UCTOYHKKA nocTtosiHHOM DJIC.
Cuna u TJIOTHOCTh TOKa. Y paBHEHHE HETIPEPBHIBHOCTH JJIS INIOTHOCTH TOKA.
3axon OMa B uHTErpasibHON 1 nuddepeHranbHoi Gpopmax.

3akoH J[xoynsa — JleHna.

3akoHn Bungemana — @panna.

DNEeKTPOABMKYIAS CUJla HCTOYHUKA TOKA.

[TpaBuna Kupxroda.

Kiaccuueckast Teopusi 3JI€KTpONpPOBOJHOCTA MeTauioB (teopus pyne — Jlopenua),
YCJIOBUS €€ MPUMEHUMOCTHU U MMPOTUBOPEUUS C IKCIIEPUMEHTAILHBIMU PE3YJIbTaTaAMMU.

MakcBenoBckas pefakcaiusi HeOJHOPOJHOCTH 3apsijia B IPOBOIHUKE.
DNEKTPUYECKUNA TOK B razax M )KUIKOCTSIX.

TepmoaaeKTpoOHHAS] MU CCHS.

KOHTaKTHBIE 31EKTPUUECKUE SBICHUS.

MarauTtHoe B3auMOCICTBHE TOCTOSHHBIX TOKOB. BEKTOp MAarHUTHON MHAYKIIUH.
3akoH Amrmepa.

Cuna Jlopenua. J[Brm>xeHue 3apsii0B B JEKTPUUECKUX U MATHUTHBIX MOJISX.
3akoH buo — Capapa — Jlannaca.

Teopema o0 LMPKYJISAUUHU (3aKOH MOJTHOTO TOKA).

. MaraurtHoe 1nose ABHOKYIICTOCA 3apsaa.
102.

IIoToK M IMPKYJISIUSA MAarHATHOTO TOJIA. /[MBEpreHnus u poTop BEKTOpAa MAarHUTHOU
UHIYKLWH.

JIBvOKeHUE 3apsHKEHHBIX YaCTHI B AJIEKTPHUECKUX U MAarHUTHBIX TTOJISIX.
DddexT Xomia u ero npuMeHeHHE.

MarauTHoe NoJ€ W MarHUTHBIA JUIIOJBbHBIN MOMEHT KpYroBoro toka. Hamarnmuenwue
MAardHeTHUKOB.

HaﬂprKeHHOCTL MarHuTHOro mnoJjisi. MarauTtHas IMPOHNULACMOCTD. KJ'IaCCI/I(bI/IKaHI/I}I
MAaroC¢THuKOB.

BCKTOp HaAMAaroHn4CHHOCTH U €T0 CBA3b C IINIOTHOCTBIO MOJICKYJISIPHBIX TOKOB.
MaruuTtHas BOCIIPUUMYHNBOCTb U MarHUTHAs ITPOHHULIACMOCTD.
I[I/IaMaFHGTI/IKI/I, ImapaMaraCTuKu U (1)epp0MaFH€TI/IKI/I.
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129.
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131

133

137.
138.
139.

['pannyHbBIEC yCIOBHS HA NOBEPXHOCTH Pa3/eiia IByX MarHETUKOB.
OObemMHas IIOTHOCTh YHEPTUU MAarHUTHOTO MOJIS B BELIECTBE.
DOEeHOMEHOIOTHS 3JIEKTPOMArHuTHOW uHAyKuu. [Ipasuio Jlenna.
YpaBHEHUE ANEKTPOMArHUTHOM MHAYKIMHU. CaMOUHIYKIUSI.

NHayKTUBHOCTh CcoOJICHOWJA. BKIIFOYeHHWE W OTKIIOYEHWE KATYIIKA OT HMCTOYHHUKA
noctostHHOM DJIC.

DHeprus MarHUTHOT'O MOJIS.
®dusuka IeKTPOMArHUTHOW UHAYKIIHH.
Buxpesoe anekrpudeckoe nmosie. Tok cmenmeHus.

Cucrema ypaBHeHHMH MakcBemsia B HHTErpalibHOM (opMe M (QU3NYECKHM CMBICIT
BXOJISIIIIUX B HEE YPABHEHUM.

Cucrema ypaBuenuit Makcsemia B mudpepennuansaoit hopme.
CKaJspHBIA U BEKTOPHBIN MOTCHIUANBI 3JICKTPOMArHUTHOTO TOJIS.

I/II[eaJ'IBHBIﬁ FapMOHI/I‘IGCKI/Iﬁ OCIIUJLIIATOD. YPaBHCHI/IC HACAIIBHOTO OCHUIIIIATOPA U €TI0
PCIICHUC.

AMITya, yactoTta 1 (paza xoneOaHus.

[Tpumepst KoNebaTeIBHBIX IBIKEHUHN pa3sTUuIHON (GU3HUECKON MPUPOIBIL.
CBoOOHBIE 3aTyXa0IIKEe KOJIeOaHUs! OCHMIUIATOPA C TIOTEPSIMH.

Brinyxnennsie kosiebanus. CioxxeHue koiaebanuii (ouenus, purypsl Jlnccaxy).
Paznoxenue u cuHTE3 KOJICOAHMI, MOHATHE O CIIEKTPE KOJICOaHUH.

Casi3aHHBIC KOJICOAHMSI.

KommekcHas q)opMa NpEaACTAaBJICHUSA TAapMOHHUYCCKUX KOJICOAHMIA. BGKTOpHOG OIINCaHUC
CJI0KECHUS KOJIcOaHUH.

HopwmanbHble MOIBI CBSI3AHHBIX OCIMULIATOPOB. BpeMms yCTaHOBIICHUS BBIHYKICHHBIX
KOJIEOAHUM U €ro CBSI3b ¢ JOOPOTHOCTHIO OCIUILISITOPA.

BonnoBoe JABUIXKCHHUC. [Inockas rapMOHHNYCCKasA BOJIHA.

. JlnirHa BOJIHBI, BOJTHOBOE YUCIO0, (Pa30Basi CKOPOCTb.
132.

VYpaBHeHnue BonHbl. OTHOMEPHOE BOJIHOBOE YPaBHEHHE.

. YIpyrue BOJHBI B Ia3ax KUIAKOCTAX U TBEPIBIX TeJaX.
134.
135.
136.

[Tnockue u chepudeckue AeKTpOMarHuTHbIC BOJHBL. [lonspu3arus BOTH.
BonHOBOE ypaBHEHHE B TPOCTpAHCTBE. BOIHOBOM BEKTOD.

BonHoBoe ypaBHeHHE ISl AIEKTpPOMAarHUTHOro mojisi. (OCHOBHBIE CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH.

DHEPreTUYeCKre XapakTepUCTUKHU AJIEKTPOMAarHUTHBIX BOJIH. BekTop [loliHTHHTA.
HNuTtepdepeHInoHHoe moJie OT ABYX TOUEYHBIX UCTOUYHUKOB. OnbIT FOHTa.
HNuTteppepomerp MaiikenbcoHa.
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169.

WNuTepdepeHius B TOHKUX TUICHKAX.
MHuoronydeBast uHTEpPEepeHITHSI.
OcHoBHOE ypaBHEeHHE UHTEP(HEPEHITNH, POJTh KOTE€PEHTHOCTH.

Bpemennas  (mponosibHasi)  KorepeHTHOCTb.  [IpocTpaHcTBeHHast — (momepeuHas)
KOT€PEHTHOCTb.

Nnrtepdepomerp Padpu — Ilepo.

[Tpunuun I'rorirenca — Openerns.

Hudpaxius Openenst Ha NPOCTEUIINX TTPErpaaax.

HNudpaxuus Opaynrodepa.

JudpakiroHHas penieTka Kak CleKTpaibHbIA TPUOOp.

[TonsiTue o ronorpaduueckoM METO 1€ TIOTYUEHHUS U BOCCTAHOBIICHUS N300paKeHUIA.
Merton 30n @peHenst. AMIUTUTYAHbIE U (Da30BbI€ 30HHbBIE TUTACTUHKU DpeHes.
Hudpaxmus Opaynrodepa Ha mienu.

Judpakims Ha MHOTUX 0eCIOpAI0YHO PACTIONIOKEHHBIX Mperpagax.
Paspemaromas cnocoOHOCTh TUGPAKIIMOHHON PEIIETKH.

Hudpakuust bparra.

['onorpammel Jlerita — YnatHuekca, /leHucroka.

dopma U CTENEHb MOJIAPU3ALUN MOHOXPOMATUYECKUX BOJIH.

[Tonyuenue u aHaIn3 JIMHEUHO-TIOJISIPU30BAHHOTO CBeETa. JIngennoE
JBYJIyYEIPEIOMIICHUE.
[IpoxokeHue cBeTa uepes JuHeHHbIe (Da30BbIe TUIACTUHKH. ICKycCTBEHHAs ONTHYECKAsI

AHU30TPOIIHSL.
®doroymnpyrocts. Lupkymnspras $a3oBast aHU30TpOIuSI.
DIEKTPOONTUYECKHUE U MAarHUTOONITUYECKHE d(DPEKTHI.

OtpakeHue U NpENOMIICHHE CBETA Ha IPAHULE pa3Jena ABYX JUAJIEKTPUKOB. POpMyIIb]
Openens.

[TomHOE OTpakeHME W €ro TPUMEHCHHWE B TEXHHUKE. BOJHOBOIBI W CBETOBOJBI.
BprocrepoBckoe oTpakeHHe.

DeHOMEHOJIOTHS MOTJIOUIEHHS U JUCIIEPCUU CBETA.
Mopens cpensl ¢ qucniepeneit. @a3zoBast U rpynnoBas CKOpOCTb BOJIHBL.
HopmanbHas 1 aHoMalibHas1 JUCTIEPCUS.

Henuneiino-ontuueckue 3hdexTsi: camMmooKycupoBKa CBETa, reHepalus TapMOHHK,
napaMeTpUUECKHEe MPOLIECChI, BEIHYXKICHHOE pacCesiHUE.

N3nyuenue Harpetbix Tell. CeKTpalibHbIC XapaKTEePUCTUKU TETNIOBOTO U3TyUCHHUS.
3akonsl Kupxroda, Credana — bonbiimana u Buna.
AOCOIOTHO YEepPHOE TEJIO.
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®opmyna Penest — Jlxxunca u «ynprpaduoneToBas Katactpoday.

I'unoresa Ilnanka. KBantoBoe 00bsACHEHHE 3aKOHOB TEMJIOBOTO U3ITYYESHHUS.
KopryckyIsipHO-BOIHOBOM AyaIn3M CBETA.

dotorddext u 3ddext Komnrona.

VYpaBHenue DitHiTeitHa 17151 PoToddexra.

OmnsiT bore.

Mopens atoma TomcoHna.

OmnsiTel Pe3epdopaa mo paccessauto anbda-gactuil. SAaepHas Moaens aToMa.
DMIUPUYECKHE 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. @opmyna banbemepa.
JIuneituaTsle crieKTpbl aTOMOB. KOMOMHANMOHHBIN npuHLUn Purtia.
['unoresa ne bpois.

Omnwrte IpBuccona u [xxepmepa. Judpakiins MUKPOIACTHII.

[Tpunuun HeonpeneneHHoctu [ elzenoepra.

BonnoBas (1)YHKHI/I5[, €€ CTAaTUCTHUYECKHM CMBICI U YCIO0BUA, KOTOPBIM OHa OOJIDKHA
YAOBJICTBOPATD.

VYpasuenue Lllpenunrepa.

KBanToBas yactuiia B 0IHOMEPHOM MOTEHIIMATBHOM siMe. OTHOMEPHBIN OTEHIIMAIbHBIN
IOpor U 6apbep.

CocTositHuE MUKpPOYACTHUIIBI B KBAHTOBOW MexaHuKe. IIoHATHE O BBIPOXKICHUU
DHEPreTUYECKUX YPOBHEN.

I"'apmonnuecknii ocuriuIATOp. @OHOHBL.

CrannonapHoe ypasHenue llIpeaunrepa a1 aroma BOAOPOIA.

BonHoBble QpyHKIMM 1 KBaHTOBBIE uncia. [IpaBuia or6opa At KBAaHTOBBIX TIEPEXO/IOB.
Omneit lltepna u I'epnaxa.

OddexT 3eemana.

[IInpuHa crieKTpaIbHBIX JUHUM aTOMa BOJOPOAA.

CoOCcTBEHHBIN MEXaHUYECKUI 1 MAarHUTHBII MOMEHTBI AJIEKTPOHA B aTOME.
CnuH-0opOHUTaTBEHOE B3aMMO/ICHCTBHE.

CTpOCHHC daTOMOB MW IICPHOAHYCCKAd CHUCTEMAa XHMHUUYCCKHUX OJJICMCHTOB ﬂM
MCHI[CJICCB&. HOpiI,ZIOK 3aIllOJIHCHUA J3JICKTPOHHBIX 000JI0YEK.

CroHTaHHOE W MHIYyLIMPOBAHHOE U31yueHue. IHBepCcHOE 3acelieHre YPOBHEN aKTUBHOM
CpEIBbL.

OCHOBHBIE KOMIIOHEHTHI J1a3epa. Y CIIOBUE YCUIIEHUS U T€HEpaIH CBETA.
OcobeHHocTu na3epHoro uznydeHusi. OCHOBHBIE TUIIBI JIa3€POB U UX IPUMEHEHHUE.
MonoBast CTpyKTypa ONTHYECKUX PE3OHATOPOB.

CriekTpanbHbIil COCTaB U3IyUYEHUs J1a3epoB. KOrepeHTHOCTh 1a3epHOTo U3ITyYEHHUS.
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232.

. KBaHTOBBIE CHCTEMBI U3 OJJMHAKOBBIX YaCTHLL.
202.

HpI/IHHI/IH TOXIACCTBCHHOCTHU OJINHAKOBBIX MUKPOYACTHII. CI/IMMeTpI/ILIHble 141
AHTUCUMMCTPHUYHBIC COCTOAHUSA (BOJ'IHOBI)IC (I)yHKIII/II/I) TOXACCTBCHHBIX MUKPOYAaCTHII.

Bo3onsb! 1 hepMHOHBL.

[Tpunuun Iaynu.

KBanTOBBIE cTaTHCcTHUECKHE pactipenenienus bo3e — OiiHiurelina u @epmu — upaka.
II10THOCTB YKCIa KBAHTOBBIX COCTOSIHUM. DHeprus depmu.

I[BI/I}KGHI/IG QJICKTPOHOB B IICPUOANICCKOM II0JIC KpUCTAJIJIA. CprKTypa 30H B MCTaJllIaX,
IMOJYIIPOBOOHHUKAX U JUIJICKTPHUKAX.

[IpoBOAMMOCTH METAILIIOB.
CoOcTBEeHHas U IPUMECHAs! IPOBOJAUMOCTb MOITYIIPOBOAHHUKOB.
YposeHb DepMu B YUCTHIX U PUMECHBIX MMOJTYIPOBOIHUKAX.

. TeMnepaTypHa;I 3daBUCHUMOCTD ITPOBOAUMOCTH ITOJTYIIPOBOIHUKOB.
212.

cDOTOI'I]:’)OBOI[I/IMOCTB IMOJYIIPOBOJIHHUKOB. HpOHCCCI)I IrCHCpaoun H pCKOM6I/IHaHI/II/I
HOCHUTENCH 3apsaaa.

Oddext Xonna B MeTaIax U NOTYTIPOBOJHUKAX.

CocraB aTOMHOTO s7pa.

XapaKTepuCTUKN aTOMHOTO sIpa: 3apsij, Macca, SHEPIUs CBSI3U HYKJIOHOB.
PannoakTuBHOCTE. BUIBI M 3aKOHBI paINOaKTUBHOTO U3ITyYEHUSI.
Anepusie peakuuu. [enenne snep. Cunres saep.

JleTeKTupOBaHueE AIEPHBIX U3Ty4YCHUM.

IToHsATHE O TO3UMETPUU U 3aILUTE.

CnuH 1 MarHUTHBIN MOMEHT 4]1pa.

CBolicTBa 1 OOMEHHBIN XapaKTep AAEPHBIX CHIL.

EcrectBeHHass M HWCKYyCCTBEHHash paJuOaKTHUBHOCTH. VICTOYHMKM paarOaKTUBHBIX
W3JIyYEHUH.

Paanonsoronnueii ananmms.

3aKOHBI COXPAHEHUS B SIIEPHBIX PEAKIIUSIX.

DKCIEepUMEHTATBHBIC METOBI SAEPHON (DU3UKH.

®dyHaMeHTalIbHbIE B3aUMOJICHCTBUS U OCHOBHBIE KJIACCHI DJIEMEHTAPHBIX YACTHII.
YacTuipl 1 aHTUIACTHIIH.

JlenTOHBI U AAPOHBI.

KBapku.

DnekTpociadboe B3auMOJeHCTBHE.

CranpapTHasi MOJIETb JIEMEHTAPHBIX YaCTHII.

[Tpobnema oObequHEHUS QyHIAMEHTATHHBIX B3aMOICHCTBHA.
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233. OCOOCHHOCTH KJIACCUYECKOM, HEKJTACCUUECKOM M TTOCTHEKJIACCUUECKON (hU3UKH.
234. MeTo10710TUsl COBPEMEHHBIX HAYYHO-UCCIIEOBATENBCKUX MPOTPAMM B 00J1aCTH (DU3HUKHU.
235. OCcHOBHBIE TOCTHKEHUS U MPOOIEMBbI CyOBsiAepHOM (PU3UKH.

236. I[TonbiTkn  0O0BeaUHEHUS (YHIAMEHTAIBHBIX B3aMMOJCHCTBHI M CO3JaHUS «TEOPUHU
Bcero» (Theory of Everything).

237. CoBpeMeHHbIE KOCMOJIOTHYECKHE TpeaAcTaBieHus. JOCTWKeHUs HaOII0AaTeIbHON
actpoHomuu. TeopeTndeckre KOCMOJIOTHIECKIE MOJICIIH.

238. AHTpPOIHBIN TPHUHLIMII.

239. PeBOIOIIMOHHBIC M3MCHECHHMSI B TEXHUKE M TEXHOJOTHSAX KaK CJICACTBHE HAYYHBIX
JOCTUXKEHUN B 00J1aCTH (DU3UKHU.

240. ®usnueckas KapTMHa MHpa Kak ¢uuocodcekas kareropus. [lapaaurma HproToHa u
HBOJIFOLIMOHHAS MapaJurma.

Ilpakmuueckue 3a0anusn 0141 nPo6eOeHUA IK3AMEHA:

3adaua 1. PaccTosiHue Mexay IByMs cTaHuusmu MerpornonuteHa [ = 1,5 kM. Ilepyio
MIOJIOBUHY 3TOT'0 PACCTOSHUS MOE3/] TPOXOAUT PABHOYCKOPEHHO, BTOPYIO — PABHO3aMEJIEHHO
C TEeM XK€ 0 MOAYJII0 YCKOpeHueM. MakcumaibHas CKOpocTh noesna v = 50 kM /4. Haittu
YCKOpPEHHE a W BpeMs  JIBHXKEHUS MOE€3/1a MEXKAY CTAHIUSAMH.

3aoaua 2. Teno OpoimeHO CO CKOpocThO vV, = 14,7 M/c moxm yrmom o = 30° k
ropu3oHTy. Haiftu HopManbHOE @, ¥ TaHTEHIIMAIBHOE (. YCKOPECHHS Teja uepe3 Bpems t =
1,25 ¢ mociie Hayaja ABUKEHUSL.

3adaua 3. K Hutu nozsemena rups. Eciu NogHAMATh THPIO C YCKOPEHHEM a4, = 2 M/c?,
TO CWJIa HATSDKEHUsI HUTU Ty OyJeT BABOE MEHbILE TOM CHUJIbl HATSXKEHUS T,, IPpU KOTOpPOU
HUTH paspbiBaeTcsi. C KakUM YCKOPEHHEM d, HAAO0 MOJAHHMMATh THPIO, YTOOBI HHTH
pazopBaiach?

3aoaua 4. Teno CKOJB3UT MO HAKJIOHHOM MJIOCKOCTH, COCTABIISAIOIIEH C TOPU30HTOM YTOJI
a = 45°. Ilpoiins nyt s = 36,4 cm, Telo mpuodperaer ckopocth v = 2 M/c. Haiitu
Kod(PUIMeHT TpeHus Kk Tesa o MIOCKOCTh.

3aoaua 5. Baron maccoit m = 20 T, ABUrasch paBHO3aMEIJICHHO C HAYaJIbHON CKOPOCTHIO
Vo = 54 KM/4 , mon nekicTBueM cunbl Tpenus F, = 6 KH uepe3 HekoTropoe Bpems

ocra”aBnuBaeTcs. Halitu paboTy A cui TpEeHHUs U pacCTOSIHUE S, KOTOPOE BAaroH MPOMAET 10
OCTaHOBKH.

3aoaua 6. 3 pyxbst Maccoii m, = 5 KI' BbUIETAET IMyJIsi MAaCCOM M, = 5T CO CKOPOCTHIO
v, = 600 M/c. Haiftu ckopocTh vy OTAAQUU PYXKbS.
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3aoaua 7. Kakoil mpogobKUTENBHOCTH T JAOJKHBI ObLITH OBl OBITH CYTKH Ha 3eMile, UTOOBI
TeJa Ha KBATOPE HE UMENN Beca?

3aoaua 8. CtanbHOM KaHAT, MOTYUIMH BBIJEpPKAaTh BEC HEMOJBMKHON KaOMHBI JHUTa,
umeer auameTp 9 MM. Kakolf nuameTp NOJDKEH UMETh KaHaT, eclii KabuHa JudTa MOXKET
UMETh yCKOpeHue 10 8g?

3adaua 9. MaxoBUK, MOMEHT UHEPLIMH KOTOpPOro /| = 63,6 KI - M2, BpaIaeTcs ¢ yrioBoi
cKopocThio w = 31,4 pajg/c. HaliTu MOMEHT cuJl TOpMOXKeHUs: M, o1 1€MCTBUEM KOTOPOTO
MAaxXOBHUK OCTaHaBIMBaeTCA uepe3 Bpems t = 20 ¢. MaxoBHK CUATATh OAHOPOJIHBIM JUCKOM.

3adaua 10. Haiitu mMaccy m BO3ayXa, 3alOiHSIONIETO ayJIUTOPUIO BBICOTOM h = 5M u
mwiomanso noma S = 200 M?%. JlaBnenune Bosayxa p = 100 klla, TemmepaTypa IOMEIIECHHUS
t = 17 °C. Monspuas macca Boznyxa U = 0,029 kr/MouJib.

3aoaua 11. B cocyae oobemoM V = 2 1 HaxoasTca Macca my = 6 T' yIJIEKUCIOIO rasa
(CO,) u macca m, 3akucu azora (N,0) npu Temreparype t = 127 °C. Haiitu naBneHue p
CMECH B COCY/IE.

3adaua 12. B 3akpbiToM cocyae oobemMoMm V = 10 1 HaxonuTcs BO3AYX IMpPH JaBICHUU
p = 0,1 MIla. Kakoe kxoimM4ecTBO TEIUIOTHl () HAJ0 COOOIIUTH BO3AYXY, YTOOBI MOBBICUTH
JaBJICHUE B cocylie B 5 paz?

3aoaua 13. Ha xakoii BeicOTe h naBieHue BO3ayxa cocTaBisieT 75 % oT maBieHus Ha
ypoBHe Mops? TemnepaTypy BO3ayxa CUMTATh MOCTOSIHHOW U paBHO t = 0 °C.

3adaua 14. UneanbHas TemuioBasi MaiinHa, paboTatomias mo uukiy Kapao, coBepiaer 3a
onuH MWK padoty A = 2,94 k/[>k u oTmaer 3a ONUH IHKJI XOJOIUIBLHUKY KOJWYECTBO
ternoTel @, = 13,4 x/[>. Haittu KIIJI n nukna.

3aoaua 15. Kakas yacth TEIIOTHI mapooOpa3zoBaHus BoAbl mpu Temieparype t = 100 °C
UJIET Ha YBEJIMYECHUE BHYTPEHHEN YIHEPTUN CUCTEMBI?

3aoaua 16. Haiitu xo3ddurnment nuddy3uun D u BSI3KOCTH 1 BO3AyXa IMPHU JaBICHUU
p = 101,3 klla u remneparype t = 10 °C. Jluametp mosiekyn Bo3ayxa ¢ = 0,3 HM.

3adaua 17. KakuMm J0KEH OBITh MpeneibHbId nuaMeTp d CTaJbHOTO Tpoca, YTOOBI OH
BbIJIepKall Harpy3ky F = 9,8 kH?

3aoaua 18. Hahtm HanpspkeHHOCTh E  aiekTpuueckoro Tmoyisi B TOYKE, JIeXkKarlen
MOCEePEIMHE MEXAY TOYEYHBIMM 3apsigamMu ¢, = — 8 HKi1 u g, = — 6 HKu1. Paccrosinue
Mexay 3apsagamu © = 10 cm; € = 1.
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3adaua 19. JIBa mapuka OJMHAKOBBIX pajilyca U MacChl IOJIBELIEHBI HA HUTSIX OAMHAKOBON
JUIMHBI TaK, YTO X MMOBEPXHOCTHU conpukacarotcs. [locne cooOuienus mapukam 3apsaa qo =
0,4 MKKJ1 OHM OTTOJIKHYJIMCB IpYyT OT ApyTa M pa3ounummch Ha yros a = 60°. Hantu maccy m
Ka)K10r0 IIapuKa, €CJIM PACCTOSIHUE OT LIEHTpa IIapuKa 0 Touku nojaseca [ = 20 cm.

3aoaua 20. Jlpa mapwuka c 3apsgamu q; = 6,66 HKin u g, = 13,33 K HaxomsTcs Ha
paccrosauu 13 = 40 cM. Kakyro paboty A Hauo COBEpIIUTh, YTOOBI CONHM3UTH UX [0
pacctosiHus 1, = 25 cm?

3adaua 21. Haititu compoTuBieHue R xeie3HOro crepxHs auamerpoM d = [ cM, ecnu
Macca cTepkHs m = 1 Kr.

3adaua 22. Dnement, umeroumii 3JIC € = 1,1 B u BHyTpeHHee CONPOTUBIECHUE T =
1 OM, 3amMkHYT Ha BHemHee cornpotuBieHne R = 9 Om. Halitu Tox [ B 1enu, najaeHue
noteHuana U Bo BHEWIHEW Lenu W najeHue noreHuuana U, BHyTpu snemeHTa. C Kakum
KIIJ n pabotaer smemeHT?

3aoaua 23. JIBe »NEKTpUUYECKHUE JaMIIOYKUA C conpoTuBieHussMu R; = 3600M u R, =
240 OM BKIIOYEHBI B CeTh MapauieibHO. Kakas W3 JaMIodek MmoTpedssier OOJBIIYIo
MOIIHOCTH? Bo ckomibko pasz?

3aoaua 24. Tox I = 20 A, npoTekas MO KOJbIy U3 MEIHOW MPOBOJIOKH CEYCHUEM S =
1,0 MM?, co3naer B IIEHTPE KOJIbIIAa HAMPSHKEHHOCTh MarHuTHOro nosist H = 178 A/m. Kakas
pa3HOCTh MOTeHIMANOB U MpUiIoKeHa K KOHIIAM MPOBOJIOKH, 00pa3yOIIei KOJIbII0?

3aoaua 25. 3apsokeHHas 4acTULA JIBHJKETCS B MAarHUTHOM II0JI€ MO OKPY’KHOCTH CO
ckopocthio ¥ = 10° m/c. Unaykius marautHoro nons B = 0,3 Ty, Paguyc okpy:KHOCTH
R = 4 cm. Haiitu 3apsii ¢ 4acTUIbI, €CJIA U3BECTHO, UTO ee 3Heprust W = 12 k3B.

3aoaua 26. imeeTrcs COIEHOU] C JKEJIE3HBIM cepAeYHUKOM JuHoN [ = 50 cM, miomnaasio
nonepeynoro cedenus S = 10 cM? u umcnom ButkoB N = 1000. Haiit MHAyKTMBHOCTD L
9TOr'0 COJICHOMIa, €CJIM 10 0OMOTKe cojeHouaa TedyeT Tok I = 0,1 A.

3aoaua 27. Karymika umeeT HHAyKTUBHOCTh L = 0,2 I'H u conpotuBienue R = 1,64 Owm.
Bo ckonbko pa3 ymeHbIIMTCA TOK B KaTyuike uepe3 Bpems t = 0,05 ¢ mocine toro, kak 2/1C
BBIKJIIOUEHA U KaTylIKa 3aMKHYTa HAKOPOTKO?

3aoaua 28. Touka coBepiaeT rapMmoHudeckoe kosiedbanue. Ilepuon xonebanuit T = 2 c,

ammuutyna A = 50 MM, HaudanbHas ¢asa ¢ = 0. HaiiTu ckopocTh vV TOYKM B MOMEHT
BPEMEHH, KOT/Ia CMEIICHUE TOUKH OT MOJIO0KEHHsI pABHOBECUSI X = 25 MM.
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3aoaua 29. AMIMtyga TapMOHUYECKMX KoJIeOaHHM MaTepuaabHOM TOYKH A = 2 CM,
nonHasi sHeprusi konebanud W = 0,3 mx/pk. [lpm kakoM CMeElIEHMH X OT MOJIOKEHUS
paBHOBECHS Ha KOJICOIONIYIOCS TOUKY AeicTByeT cuna F = 22,5 mkH?

3aoaua 30. KonebaTtenbHbIi KOHTYP COCTOUT U3 KOHAEHcAaTopa eMKocThio C = 405 HO,
KaTylmKu ¢ UHAYKTUBHOCTHIO L = 10 MI'H u compotuBienuss R = 2 OM. Bo ckoiibko pa3
YMEHBIITUTCS PAa3HOCTh IMOTEHIIMAJIOB Ha OOKJIaJKax KOHACHcCATOpa 3a OJUH TEPHOJ
KoseOaHui?

3adaua 31. OmpenenuTh, HACKOJIBKO IUIOCKOMApajuleNibHAsl CTEKJISHHAs IUIACTHHKA
tonuHbl d = 10 cM cMelIaeT B CTOPOHY JIyY CBETa, MaJalouuil Ha Hee moj yrioMm ¢ = 70°.
[Toxa3zaTens npenomiieHus crekiaa n = 1,5.

3a0aua 32. Haittu ¢dokycHoe paccTosiHUEe f  JBOSKOBBIMYKJIONM TOHKOM JIMH3BI,
OTpaHUYCHHOU C(HepUUECKUMH MOBEPXHOCTIMH C paauycamu R; = 25 MM u R, = 40 Mm;
MOKa3aTesib MPEJIOMJICHUS CTEKIIa JIUH3bI n = 1,5.

3aoaua 33. PaccTositHue oT laMnouku 710 3kpaHa L = 50 cM. JIuH3a, moMeneHHas Mex Iy
HUAMH, JTa€T 4eTKOe M300pakKeHWe JaMIbl Ha dKpaHe MPHU JIBYX TOJIOKCHHSIX, PACCTOSHUE
mexay kotopeiMu [ = 10 cM. Haiitu dpokycHOe paccTosiHUE f JTUH3HL.

3adaua 34. B onbite FOHTa OTBEpCTHS OCBEIIATUCH MOHOXPOMATHUYECKUM CBETOM (A =
600 HM). Paccrosinue mexny otBepctusimu d = 1 MM, paccTosiHAE OT OTBEPCTUH 10 dKpaHa
L = 3 m. HaiiTu noJi0;k€HUE TpeX NEPBBIX CBETIBIX MOJIOC.

3aoaua 35. Y cTaHoBKa 11 OTy4yeHust KoJiell HbroToHa OCBENIaeTCss MOHOXPOMATHUYECKUM
CBETOM, MAJAIOIIUM 10 HOPMaJIM K MOBEPXHOCTH IUIACTUHKU. Painyc KpUBHU3HBI JIMH3BI R =
15 M. HaGmrosienue BeieTcsi B OTPaXXEHHOM cBeTe. PaccTosiHue Mexay MAThIM W JABAIIATh
OATBIM ~ CBETJIBIMM  KosibllaMu  Hptorona [ =9 mMm. Hailtu jamuHy BOJHBI A
MOHOXPOMATHUYECKOTO CBETA.

3aoaua 36. Haiitu HauOoONBIIMN TOPSIIOK K CIIEKTpa AJIA KeNTOW JNuHUW Hatpus (A =
589 HM), ecniu mocTosiHHAS TU(PAKIMOHHON pemeTKu d = 2 MKM.

3aoaua 37. Haiitu Temniepatypy T medu, €Cld U3BECTHO, YTO M3JIyYEHUE U3 OTBEPCTHUS B
Hel momanpio S = 6,1 cM? umeer momuocth N = 34,6 BT. N3nyueHue cuutaTh OJIM3KUM K
M3JIYYEHHUIO a0COJIFOTHO YEPHOTO Tela.

3aoaua 38. InuHa BOJIHBI CBETa, COOTBETCTBYIOIAsI KpacHOU rpanuiie Gororddekra, ais
HEKOTOpOro Meramia Ay, = 275 HM. Haiitu paboty Bbeixoga A »ieKTpoHa M3 MeTalia,
MaKCUMAIbHYIO CKOPOCTh Vp,x JIEKTPOHOB, BBIPBIBAEMBIX W3 METala CBETOM C JJIMHOU
BOJIHBI A = 180 HM, U MaKCUMaJIbHYIO0 KUHETUYECKYIO SHEPTHIO Wi, 44 DJIEKTPOHOB.
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3adaua 39. HailTu NOCTOSIHHYIO pacriaja A pajoHa, €ClIM MU3BECTHO, YTO YMCIO aTOMOB
paaoHa ymeHbluaercs 3a BpeMsa t = 1 cyT Ha 18,2 %.

3adaua 40. Haiitu sHepruio Q, BeeNsIONLyIocsa py peakuun jBe + 2H — 2B + In.

7.5 MeToauueckue MaTepualibl, ONpeaeasiioiue npoueaypbl OeHUBAHUS 3HAHUI,
YMEHMH, HABBIKOB, XapaKTEePU3YIOIIHUX ITANbI (OPMUPOBAHUSA KOMIIETCHIIMH

KoHTpoib OCBOCHUS AUCHUIUIMHBI M OILICHKAa 3HAaHUW OOydYalomMXcsi Ha HSK3aMeHe
MPOU3BOJIUTCS B COOTBETCTBUU C llojiokeHHMeM O TPOBEACHUU TEKYIIEr0 KOHTPOJIS
YCIEBAEMOCTH W TMPOMEXKYTOYHOW aTTeCTalluk OOYydYalIMXCS IO 00pa30BaTEeIbHBIM
IIporpaMMaM BBICIIET0 0Opa3oBaHUAI.

TecToBBIE 3aJJaHUA

Kpumepuu oyenku 3nanuil 00yuaroujuxcsa npu npoeedeHuu mecmupo8anusi:

OrneHka «omauuH0» BHICTABIACTCS TPU YCIOBUHU MPABUILHOTO OTBETA O0YJAIOIIETOCS
HE MeHee 4yeM 85 % TeCcTOBBIX 3aJaHuM.

OlLleHKa «Xopouto» BBICTABIISETCS MPU YCIOBUM MPABUIIBHOIO OTBETAa 00YYarOIIErocs
He MeHee ueM 70 % TecTOBBIX 3a/JaHU.

OlLieHKa «y0ossiemeopumesibHo) BBICTABIACTCS TMPU YCIOBUU TMPABUIBLHOTO OTBETa
oOyuatomierocs He MmeHee 51 % TeCcTOBbIX 3aJJaHUM.

OlLleHKa «Hey006/1emeopumenbHo» BHICTABISETCS NIPU YCIOBUU MPABUIBHOTO OTBETA
oOyuatomnierocs meHee uem Ha 50 % TECTOBBIX 3aJaHUM.

JIK3aMeH

Kpumepuu oyenuganusn 3k3amena:

OneHka «omauyHo» BBICTABISICTCS 00Yy4aloleMycs, IOKa3aBIIEMY BCECTOPOHHUE,
CHUCTEMAaTU3UPOBAHHbIE, TTyOOKHUE 3HAHUS BOMPOCOB PK3aMEHAIIMOHHOTO OWieTa U yMEHUe
YBEPEHHO MPUMEHITh MX Ha MPAKTHUKE MPU PEHICHUH KOHKPETHBIX 3aj]ad, CBOOOJHOE U
IpaBUJILHOE 0O0CHOBAHUE MPUHSATHIX PEIICHUM.

OueHka «xopouio» BHICTaBISETCS 00yYarOLEMYCs, €CJIM OH TBEPAO 3HAET MaTepHall,
TPaMOTHO U MO CYIIECTBY MU3JaraeT €ro, yMeeT MPUMEHSITh MTOJTy4YEHHBIC 3HAHHS HA MPAKTHUKE,
HO JIOMYCKAE€T B OTBETE WJIM B PEIICHUM 3a]1a4 HEKOTOPbIE HETOYHOCTH, KOTOPHIE MOXKET
YCTPAHUTH C MOMOIIIBIO IOTIOJIHUTEIBHBIX BOIIPOCOB MPEMOAABATENS.

OueHka «yooe1emeopumenvHo» BBICTABIACTCS OOyYalOIIEMYyCs, IOKa3aBIIEMY
dbparMeHTapHBIM, pPa3pO3HEHHBIM  XapakTep 3HAHWW, HEIOCTATOYHO  IPaBUIIBHBIC
(GbopMyIMpOBKH 0a30BbIX TMOHATHMA, HAPYIICHHS JIOTHYECKON TIOCIIEIOBATEIbHOCTU B
U3JIOKEHUH MPOrPAMMHOIO MaTepHaia, HO MPU 3TOM OH BIAJEET OCHOBHBIMHU MOHSITHUSMHU
BBIHOCHMBIX Ha HK3aME€H, HEOOXOJUMBIMU ISl aJdbHEHIIEro 00yUeHUs U MOXKET MPUMEHSITh
MOJIy4eHHbIE 3HAHUS M0 00pa3ily B CTaHJAPTHOU CUTYyaIUH.
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OueHka «HeyooenemeopumenbHoy BbICTABISIETCS. 00y4darOEMyCsl, KOTOPbIN HE 3HAET
00JIbIIIEeH YaCTH OCHOBHOTO COJIEP>KaHuUsI BBIHOCUMBIX Ha 9K3aMEH BOIIPOCOB TEM JUCIUIINHBL,
JOITyCKaeT rpyObie OmMOKU B (POPMYJIMPOBKAX OCHOBHBIX MOHITHI U HE YMEET UCIIOJIb30BATh
IIOJIyYEHHBIE 3HAHUS P PELIECHUH TUIIOBBIX IMPAKTUYECKUX 3a1a4.

8 IlepevyeHb OCHOBHOM M IONOJHUTEJIbHON Y4eOHOM JIUTEPaTypPbl, HEOOX0AMMOM 1JIA
OCBOCHUSI TUCHUIIIMHBI

8.1 OcHoBHas1 yueOHas1 uTEPATYpPA

KoauyectBo
Ne Hcnoan3yerces npu
/n HaumenoBanue H3YSCHEH PAYIEIOB Kypc | 3x3emmniasipoB
B OubauoTeKe

1 | dzto, U.M. ®usuka. Arpomexanuka (9bC «ibooks.ru») / 1.M. MexaHnka 1 OneKTPOHHBIN
zto, C.B. Bukynos, 1.B. Tuxonkun. — HoBocubupck: HI'AY, pecypc
2011.—-231 c. — Pexxum moctyma:
https://ibooks.ru/reading.php?productid=28255 01.09.2021,

TpeOyeTCsl aBTOpH3AITHSL.

2 |Hukepos, B.A. ®usuka. CoBpeMennsiit kypc (QBC «ibooks.ru») / | Bce pazoenvt 1,2 DNEKTPOHHBIN
B.A. Hukepos. — M.: JlamkoB u K, 2012. — 452 c. — Pexxum pecypc
nmocryma https://ibooks.ru/reading.php?productid=342630
01.09.2021, TpebyeTcst aBTOpU3aIIHSI.

8.2 lonosiHuTeIbHASA YueOHasl JJuTepaTrypa
KonuyectBo
Ne Hcnoab3yercs npu
w/n HaunmeHoBanue H3yUCHNH PayIENOB Kype |3kx3emmisipoB
B OuOIHOTEKE

1 | Bombkenmreitn, B.C. CoopHHK 3a1a4 110 001meMy Kypcy husuku / | Bce pazoenvt 1,2 78
B.C. Bonskenmreiin; moa. pexn. M.B. CasenbeBa. — M.: Hayxka,

1990. — 400 c.

2 |CasenneB, B.W. Kypc obmeli ¢puszuku. Tom 2. DIEKTpUIECTBO U DNEKTPUUYECTBO U 1 20
marHerusMm / 1.B. CasenbeB. — M.: Hayka, 1988. — 496 c. MAarHeTUsM

3 |Casenbes, B.1. Kypc ¢uzuku. Tom 1. Mexanuka. MonekynspHas | Mexanuka 1 20
¢usuka / .B. Casenbes. — M.: Hayka, 1989. — 352 c. TepMoaMHAMHUKA 1

MOJICKYJIsipHas pru3uka

4 | CaBenneB, B.1. Kypc ¢usuxu. Tom 3. KBaHToBast onTuka. KBanroBas ¢puznka 2 55
Atomuas pusuxa. @usuka TBepAOro Tena. PU3nuKa aTOMHOTO Slnepuas dusuka
saapa u aneMeHTapHbIx gactull / V.B. CasenseB. — M.: Hayxka,

1988. — 304 c.

5 |Cagenbes, B.1. CoopHEK BOIIPOCOB 1 337a4 10 o01eit pusuke / | Bee pasoenvi 1,2 81
N.B. Casenbe. — M.: Hayka, 1988. — 288 c.

6 |Tpodumona, T.U. Kpatkuii kypc ¢pusuxu / T.J. Tpopumona. — Bce pazoenvi 1,2 50
M.: Beicmias mikoga, 2000. — 352 c.

7 | Dusmuka: METOOUYECKHE YKa3aHHsI K KOHTPOJIBHBIM 3a/IaHUSIM C DIIEeKTPUIECTBO U 1 DIIEeKTPOHHBIHI
PeUICHUSIMH 33124 110 Kypcy «DIECKTPUICCTBO U MarHeTH3M) / MarHeTusm pecypc
coct. B.B. OBuapos. — SIpocnasis: ®T'BOY BO Spocnasckas
T'CXA, 2016. — 52 c. — Pexxum goctymna:
http://192.168.2.44/buki_web/bk cat_find.php 01.09.2021,

TpeOyeTCsl aBTOpH3AITHSL.

o JioruHy u napoito (https://biblio-yaragrovuz.jimdo.com/31eKTpOHHBIN-KATAJIOT).

Hoctym oOy4aronuxcst K 37eKTpoHHBIM pecypcaM (OP) oudanorexu ®I'BOY BO fApocnasckas [CXA
OCYIIECTBISIETCS TOCPEACTBOM SJICKTPOHHOW HHPOPMAIIMOHHON 00pa30BaTeIbHON Cpeibl akaIeMUH U caifTa
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9 IlepeyeHb pecypcoB HHPOPMANUOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH UHTepHeT

9.1 IlepeyeHb 31€KTPOHHO-0UOJIMOTEYHBIX CHCTEM

Ne

wn HaumeHoBaHHe TemaTuka Pesxxum mocryna
DIEKTPOHHO-OMOINOTEYHAS CUCTEMA

1. P YHuBepcanbHas https://e.lanbook.com/
A31aTenbCTBa «JIaubpy
DIIEKTPOHHO-0MOIMOTEYHAS] CUCTEMA

2. P YHuBepcanbHas http://rucont.ru/
«PyKOHT»
DIIEKTPOHHO-0MOIMOTEYHAS] CUCTEMA .

3. | PP YHuBepcanbHas http://ibooks.ru/
«iBooks.ru»
DIIEKTPOHHO-0MOIMOTEYHAs] CUCTEMA

4. TP Cnenmnanu3upoBaHHas http://ebs.rgazu.ru/
«AgriLiby»
Hayunas snektponHas 6ubnmorexa .

5. YHuBepcaapHas http://elibrary.ru/
eLIBRARY.RU P D Y

9.2 [lepeyeHb peKOMeEH/IyeMbIX HHTEPHET-CAWTOB MO IMCUMILINHE

1. MunuctepcTBO 00pa3oBanus U Hayku Poccuiickoit Denepanuu [IIEKTPOHHBIN pecypc]. —
Pexxum noctyma: https://minobrnauki.gov.ru/, cBoGomHbIN. — 3ary. ¢ 9kpana. — 3. pyc.

2. ®enepanbapiii opTan «Poccuiickoe oOpazoBaHue» [DNeKTpoHHBIA pecypc]. — Pexum
nocryna: http://www.edu.ru, cBo00oaHBIN. — 3ariL. ¢ 3KpaHa. — f3. pyc.

3. Undopmammonnas cucrema «EanHoe okHO noctyma kK oOpa3oBaTelIbHBIM pPecypcam»
[DnexTpoHHbIil pecypc]. — Pexxum pmoctyma: http://window.edu.ru, cBoOOIHBIA. — 3ari. ¢
aKpaHa. — 3. pyc.

4. @enepanbHbli UEHTP HHGOPMAIIMOHHO-00PA30BATENbHBIX PECYpPCOB [DIEKTPOHHBIN
pecypc]. — Pexxum nocrymna: http://fcior.edu.ru, cBoGoaHbIN. — 3ari. ¢ skpana. — S3. pyc.

5. MuHHUCTEPCTBO celbCKOro Xxo3siictBa P [DnekTpoHHblli pecypc]. — Pexum nocrymna:
http://mcx.ru/, cBo6OAHBIN. — 3aril. ¢ 3KpaHa. — 3. pyc.

6. Hayunas snexktponnass O6ubnuoreka eLIBRARY.RU [Dnexrponnsiii pecypc]. — Pexum
noctymna: http://elibrary.ru/, ceoboaHbIN. — 3ari. ¢ 3kpanHa. — S3. pyc.

7. CenbCKOXO3SHUCTBEHHAs AJIEKTPOHHas OMOMMOTEeKa 3HAHWMN [DIEKTPOHHBIN pecypc]. —
Pexxum noctyma: http://www.cnshb.ru/akdil/, cBobomnsIii. — 3ari. ¢ 3xkpaHa. — 3. pyc.

8. llentpanbHas HaydHas CeJIbCKOXO3sAWCTBEeHHass Oubianoreka Poccenbxo3akagemun
[DnexTponHbIit pecype]. — Pexum nmoctyma: http://www.cnshb.ru/, cBoGoansIil. — 3ari. ¢
3KpaHa. — 3. pyc.

9. MHWnadopmanmonHo-cnpaBounblii  moprtan. I[Ipoekt Poccuiickoii  rocymapcTBEHHOM
OMOJIMOTEKN IS MOJIOJACKH [DJIEKTpOHHBIM pecypc]. — Pexkum pocryma: www.library.ru,
CBOOOIHBIN. — 3ar. ¢ sKpaHa. — S3. pyc.

10. Uudopmarnmonno-odpazoBaTeabHblil opTas «Bces dusuka» [DnexkTpoHHBbIN pecypc]. —
Pexxum nocryna: https://fizika.asvu.ru/, cBo60aHBIN. — 3aril. ¢ 3KpaHa. — 3. pyc.
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10 MeToanyeckue yKa3aHus JJsl 00y4aIOIUXCHA M0 OCBOCHHUIO TN CIMILIMHBI

Buj y4eOHBIX 3aHATHIT Opranuszanus 1eTeJIbHOCTH 00y4aI0erocs
Hanucanue KoHcCIekTa JIEKIMH: KpPaTKO, CXEMaTH4HO, IOCIIEJOBATEIbHO
(UKCUPOBATh OCHOBHBIE TIOJIOKEHUS, BBIBOIBI, (DOPMYITHUPOBKU, 000OIIICHNS;
IIOMEUYaTh BAKHBIE MBICIH, BBIIEIATh KIIOUEBBIE CJIOBA, TEPMUHBIL.
Jlexkums 0O0603HauYUTh BOIIPOCHI, TEPMUHBI, MaTepra, KOTOPBINA BBI3bIBAET TPYIHOCTH,
IIOMETHUTh U NIONBITAThCA HAWTH OTBET B PEKOMEHyeMOM JiuTeparype. Ecin
CaMOCTOSITENIbHO HE YyJaercs pa3olOpaTbcsi B Marepuaie, HeoO0XOAHMO
chopMyIHpOBATH BOIIPOC M 3aJ1aTh MPETOAABATEN0 HA KOHCYJIbTALIUH.
Pabora mo anroputmam, IpeICTaBICHHBIM B METOJAMYECKUX yKa3aHUSAX IO
BBITIOJIHEHUIO J1a00OpaTOpHbIX paboT. AHaIM3 BBIIOJIHEHHOW pPabOTH,
(dbopMyIIMpOBKa BHIBOJIOB MO UTOraM BBHIMOJIHEHHON paOOThl HA OCHOBAHUU
Marepuana, IMOYEpPIHYTOr0 U3 KOHCIIEKTOB JIEKIWM, OCHOBHOM U
JIONTOJTHUTEILHOM JIUTEPATYyphl, pecypcoB cetu MuTepHeT. [lonck oTBETOB Ha
KOHTPOJIbHBIE BOIPOCHI.

PaboTa ¢ koHCTIEKTaM¥ JIKITHiA, OCHOBHOM U JOTIOJTHUTEIIBHON JINTEPATYPOH,
[ToaroroBka K sk3aMeHy | pecypcamu cetu Mureprer. IlosTanneii pa36op pacdera HETPHBUAILHBIX
bu3HYeCcKuX 3a71a4.

JlaGopatopHas padota

11 Ilepevyens nHGOPMAITHOHHBIX TEXHOJIOT U, MCIIOJIb3yEMbIX IIPH OCYLLECTBJIEHUH
0o0pa3oBaTeIbHOIO MpoLecca Mo JUCHUIIMHE, BKJIYas NepevyeHb POrpaMMHOro0
odecrieyeHnsi 1 HHGPOPMAIHOHHBIX CIIPABOYHBIX CHCTEM

Nudopmarnmonusie TEXHOJIOTUH, WCIIOJIb3yEMBIE pu OCYIIECTBIICHUU
o0pa3oBaTeNpHOTO TIpollecca MO AUCIUIUIMHE TO3BOJIAIOT: OOECIEeYUTh B3aMMOJICHCTBHE
MEXIy YYacTHHKaMH O0Opa3oBaTENbHOIO IMpOIlecca, B TOM YHCIE€ CHHXPOHHOE M (WJIN)
ACUHXPOHHOE B3aWMOJICHCTBHME TOCpENCTBOM ceTu HuTepHer, QukcupoBaTh XO
00pa3oBaTeNBLHOTO MPOIECCa, PE3YIHTATOB MPOMEKYTOUYHOM aTTECTAIlMU MO JUCIUILIUHE U
PE3yIbTATOB OCBOCHHUS 00pa30BaATEIHHON MPOTpaMMBbI; OPraHU30BaTh MPOIECC 00pa3oBaHUs
MyTEeM BU3yaju3alluu u3ydyaemMor uHdopMaluu mocpeCTBOM MCIOJIb30BaHUS TIPE3CHTAIINH,
y4eOHBIX (UIBMOB; KOHTPOJIMPOBATh PE3YyJbTaThl OOY4YEHHUS HAa OCHOBE KOMIIBIOTEPHOTO
TECTUPOBAHMUSL.

11.1 IlepeyeHsb JIULEH3HOHHOI0 IPOIPAMMHOI0 O0ecreYeHus1 Y4eOHOro nmpoiecca

Ne HaunmeHnoBanue TemaTnka
1. |Microsoft Windows OmneparmoHHasi CHCTeMa
Microsoft Office (Bkmouaer Word, Excel, PowerPoint) [TakeT 0(UCHBIX MPUIIOKESHUN
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11.2 TIlepeyeHb mnpodecCHOHAIBHBIX 0a3 JaHHBIX W HHPOPMAIMOHHBIX
CIPABOYHBIX CHCTEM

Ne .
wn HaumeHnoBaHnue TemaTuka DJIeKTPOHHBIN aapec
http://www.consultant.ru
CrpaBoYHO-IIPaBOBAasi CUCTEMA OCTYII C KOMITBIOTEPOB
1. p P YHuBepcanbHas Hlocty P
«Koncynprantllmocy ANEKTPOHHOTO YUTAIHLHOTO 3aJ1a
oubmmotexku Apocnasckoit [CXA
https://www.garant.ru/
HNudbopmManimoHHO-TPaBOBOH OCTYII C KOMITBIOTEPOB
2. opman p YHuBepcanbHas Hlocty P
noptan «["apaHT» ANEKTPOHHOTO YUTAIHLHOTO 3aJ1a
oubmmorexku Apocnasckoit [CXA
https://polpred.com/
JlokanpHas ceth fpocnaBckon
baza nannsix Polpred.com O630p I'CXA / nHIMBUAYaTBbHBII
3. YHuBepcanbpHas 9 .
CMH HEOTPaHUYEHHBIN JOCTYM U3 JTH000H
TOYKH, B KOTOPOH UMEETCs TOCTYII K
cetu IHTEpHET MO JJOTHHY ¥ TapOJII0
PedeparuBno-
oubnuorpaduueckas u https://www.sciencedirect.com/
4. YHuBepcanbHas
HayKOMEeTpHYecKas 0a3a JaHHBIX Hoctyn ¢ [P-agpeca akagemun
Elsevier ScienceDirect
Ba3el qa”HHBIX N3MATENBCTBA https://www.springernature.com/
5. . YHuBepcanbHas
SpringerNature Hoctyn ¢ [P-agpeca akagemuun
PedeparuBHas u aHanuTHueckas https://www.scopus.com/
6. . YHuBepcanbHas
6a3a nansbix Elsevier Scopus Hoctyn ¢ [P-anpeca akageMuu
https://H30.pd/
K npousBeneHusiM, epemeamnum B
00IIIECTBEHHOE JOCTOSIHUE JTOCTYII
CBOOOIHBIIA.
7 Haumonanbnas onexTponHas YHuBepcannHas K npounsseneHusiM, oXpaHsieMbIM
" | obubmuotexa (HOB) p P » OXP
ABTOPCKUM MTPABOM JOCTYT C
KOMITHIOTEPOB JIEKTPOHHOTO
YUTAIHHOIO 3aJ1a OMOINOTEKH
SApocnasckoit 'CXA
http://agris.fao.org/agris-
8. | baza manapIx AGRIS Cnenunamm3upoBanHas | search/index.do
JlocTyn cBOOOTHBIN
NudopmarnmonHo-cripaBoyHas
cucteMa «CeIbCKOX03sIMCTBEHHAS http://www.cnshb.ru/AKDiL/
9. CrennanusupoBaHHas »
3JIEKTPOHHAsT OMOINOTEKA Jloctymt cBOOOTHBII
3Haruity (CObu3)
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12 MaTepuajibHO-TeXHHYECKO0e o0ecrieueHre 00y4eHus 1Mo M CIUIIHHE

[To BceM Bmmam y4YeOHOW JEATEIBHOCTH B paMKax JUCHHMIUIMHBI «Du3ukay
MCIIOJIB3YFOTCS CIICIIMAJIbHBIC TTOMEIICHHSI — YU4eOHbIC ayIUTOPUU JIJISl TIPOBEACHUS 3aHITHH
JICKIIMOHHOTO THIIA, TPYIIIIOBBIX U WHIUBUIYAIBHBIX KOHCYJBTAIMH, TCKYIIET0 KOHTPOJS U
MPOMEKYTOYHON aTTECTalliy, a TaKKe IOMEIIEHUs Jisi CaMOCTOSITENIbHOW paboThl U
MOMEILEHUS JJIs1 XpaHEHUS U MPOPHUIAKTUYECKOTO 00CITy)KUBaHUsI y4€OHOTO 000pYI0BaHHUS.

CriennanbHbIE TOMENICHUS YKOMIUICKTOBAHBI CIICITUATM3UPOBAHHOM MeOeIbIo (YueOHas
J0cKa, ydyeOHass MmeOenb) M TEeXHUYECKUMHU CpPEICTBAMH OOYYCHHUS, CIYXKallUMHU s
MpeacTaBIeHNs yaeOHOU nH(OopMaIuu O0IBIION ay AUTOPHUH.

Jlnst  mpoBedeHHWS — 3aHSATUW  JIGKIIMOHHOTO — THUMA  MPEJIaraioTcss  HaOOpHI
JEMOHCTPAIIMOHHOTO 000PY/IOBaHUS M Yy4eOHO-HATJSAHBIX MOCOOUi, OOeCTeUrBaIONIUe
TeMaTUYECKHE WILTIOCTPAIIUN, COOTBETCTBYIOIIUE paboueii yaeOHO# mporpaMMe TUCITUTIINHB.

12.1 IInanupyemble TMOMeleHUs] /JJsl TPOBeJeHUs] BceX BHAOB Y4eOHOI
AeATeJbHOCTH

HauMeHoBaHuUe clelHATbHBIX TOMeIIeHUI OcHaLEHHOCTH CNeHATbHBIX MOMelIeH Ui
Yueonaa ayoumopusn ona nposeoenun CriermanusupoBaHHas Mebenb — yueOHast Jocka, yueOHas
3AHAMUN 1eEKYUOHHO20 MUNaA MeOenb.

ITomemenue Ne 129. TexHuueckue cpencTBa 00y4eHus, HabOpbI
KonnyectBo nocagounsix Mect: 152. JI€MOHCTPALlMOHHOTO 000PYAOBaHUS U yueOHO-
Anipec (MECTOIOI0KEHNUE) TOMEIICHHUS: HATJISTHBIX TOCOOUH — KOMITBIOTEP

150042, SIpocnaBckast 0011., T. SIpociaBib, E6300/2Gb/160Gb/AOC — 1 mIT., MynbTUMEIHA-
Tyraesckoe mocce, 58. npoektop BenQ SP920P, akyctuueckas cucrema,

YCHITUTEIh, TAHAMUKH, IIPOCKIIMOHHBIN SKPaH ¢
anektponpuBoaoM ClassicLyra 366*274, mukpodoH.
[Iporpammuoe obecrnieuenue: Microsoft Windows,

Microsoft Office.
Yueonan ayoumopus ona nposedenusn Crnernuanu3upoBaHHas MeOeNb — ydeOHas TOCKa, yaeOHast
3aHAMUI CeMUHAPCKO20 mMuna MeOeb.
(npakmuyecKux 3anamuii, 1a60pamopHbvIX Texuuueckue cpeacTBa 00yueHus, HAOOPHI
paoom), 2pynnoewvix u UHOUBUOYATbHBIX JEMOHCTPAIIMOHHOTO 000PYIOBaHUS B YI€OHO-
KOHCY1bmayuii, meKyuie2o KOHmpoisa u HarJISIHBIX TOCOOUH — HOYTOYK, MPOEKTOP, IKPaH,
HPOMENHCYMOUHOU ammecmayuu MarmmHa ATByaa, MasTHukA O0epOeka — 2 miT.,
ITomemenune Ne 308. (bu3NYeCKuil MaITHUK, YCTAHOBKA JIJIS1 OTIPEICTICHUS
KonmdaecTBo mocagoyHbIx MecT: 26. MOCTOSTHHOM BosbIiMaHa, yCTaHOBKA ISl ONIPEISIICHUS
Anpec (MECTONOJIOKEHNE) TOMEIIECHHUS: MOJIEKYJISIPHBIX CBOMCTB BO3/1yXa, yCTAaHOBKA IS
150042, SIpocnaBckas 0611, T. SpocnaBib, OmpeieNICHUs BI3KOCTU KUAKOCTH MeTo0M CTOKCa,
TyTtaeBckoe mocce, 58. YCTaHOBKA JIJIs1 OTIPEJICIICHHS TIOKA3aTeNs aauadaThl,

YCTaHOBKA JIJIs1 OTIBITHOM MPOBEPKH YPaBHEHUS
bepnynnu, usmepurenbubiii MUKpockon MITB-2,
mranreHuupkyis HII-11, cekynnomep aiekTprudecKkui —
5 mt., 6apomerp-anepouns BAMM-1, TepmomeTp -
50+50°C, crenap! — 4 miT.

[Iporpammuoe obecrnieuenue: Microsoft Windows,
Microsoft Office.
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HaumeHoBaHue crielMaJIbLHBIX IOMeEIeHHH

Ocnamennocn, cnenraJbHBIX OMeIleHnil

Yueonan ayoumopus ona nposeoenusn
3AHAMUIL CEMUHAPCKO20 MUNA
(npakmuyecKux 3anamuii, 1a060pamopHbvIX
paoom), 2pynnoewvix u UHOUBUOYATbHBIX
KOHCY1bmayuii, mexKyuie2o KOHmpoisa u
npoMeNHCYymouHoll ammecmayuu
ITomemenune Ne 309.

KomnmdaecTBo nmocago4nHbix Mect: 16.
Anpec (MECTOTOJIOKEHNE) TTIOMEIIICHHUS :
150042, SIpocnaBckas 0611, r. SpocnaBib,
TyTtaeBckoe miocce, 58.

Crnernuanu3upoBaHHas MeOenb — yaeOHas TOCKa, yaeOHast
meOenb.

Texaudeckue cpencTpa o0ydeHus, HabopbI
JI€MOHCTPAIIMOHHOTO 000PYAOBaHUS U y4eOHO-
HaTJISHBIX TOCOOUN — KOMITBIOTEP, MPOEKTOP, SKPaH,
YCTaHOBKA ISl OMIPEICTICHHSI ONTHYECKUX CHJI TOHKHX
JuH3, MUKpockon «buosam P-1», mukpometp 0-25,
pedpakromerp UPD-22, muxpockon MMYVY-3,
nonsipumerp CM-2, ontraeckuii nmupometp OIIITNAP-17,
UCTOYHUK MOCTOSTHHOTO TOoKa 12 B, aBTOTpancdopmarop
JIATP-2, mumnamnepmetp 1566 250;500 MA,
BosibT™METp D515 75;600 B, peocrar, yHuBepcanbHbIN
MoHoxpomaTtop YM-2, namna prytHas JPII, crenas — 6
IIT.

[Iporpammuoe o6ecrnieuenue: Microsoft Windows,
Microsoft Office.

Yueonan ayoumopus ona nposedenusn
3AHAMUIL CEMUHAPCKO20 MUNA
(npakmuyecKux 3anamuii, 1a60pamopHbvIX
paoom), 2pynnoewvix u UHOUBUOYATbHHIX
KOHCY1bmayuii, meKyuie2o KOHmpoisa u
npoMeNCYymouHoll ammecmayuu
ITomemenne Ne 313.

KonmaecTBo nmocamgounsix mMect: 20.
Anpec (MECTOTOJIOKEHNE) TIOMEIIICHHUS :
150042, SIpocnaBckas 0611, r. SpocnaBib,
TyTtaeBckoe mocce, 58.

Crernuanu3upoBaHHas MeOeb — yaeOHas TOCKa, yaeOHast
MeOeTb.

Texauveckue cpencTpa o0ydeHus, HabopbI
JI€MOHCTPAIIMOHHOTO 000PYAOBaHUS U yueOHO-
HaTJISIHBIX TOCOOUH — KOMIIBIOTEP, MOHUTOD,
MYJIbTUMEANA-TIPOCKTOP, TPOSKIIMOHHBINA YKPaH,
yHUBEpCcanbHbIM UcTOYHUK nuTanus Y UII-2, nuoxn 2112C,
amrepmetp 3514 1+2 A — 3 ., aBomerp ABO-5M1 -2
mT., peoctar — 3 mrT., mkad cymuasHbii 100°C, mocT
NOoCTOSIHHOTO TOKa E-7-4, Tepmuctop, Tepmometp 0-
100°C, tpanchopmarop 4/120 B, ocrimmnorpad ODII-70,
aBToTpancopmarop JIATP-2, ycTaHOBKa /7151 IPOBEPKU
3akoHa OMa 17151 1Ieny IEPEMEHHOT0 TOKa, BOJIBTMETP
1,5+15 B — 3 mwr., amnepmetp 0,5+1 A, ranbBaHomMeTp,
BoINIpAMUTENL BC-2M, nuoa nonynpoBoHUKOBBIN S0 A,
TepMOIIapa XpOMENb-KOMENb — 2 MIT., JJIEKTPOIICYb
CYOJI, norenunomeTtp KIIIT1-503, MussmuBosibT™METP
M4213, creranbl — 5 WT., yCTAHOBKHU JUIsl U3YYCHUS
9JIEMEHTOB CXEM aBTOMATHKHU — O IIT., IJIAKaThl — § IIT.,
creng JICO — 1 .

[Iporpammuoe o6ecrnieuenue: Microsoft Windows,
Microsoft Office.

Ilomewenue ona camocmoamenvHoi padoomol
ooyuarouwuxcs

ITomemenune Ne 109.

KonunuecTBo nocagounbix mect: 12.

Anpec (MECTOTOJIOKEHNE) TIOMEIIICHHUS :
150052, SIpocnaBckas 0611, r. SpocnaBib,

yi. E. Konecosoii, 70.

Crnenuanu3upoBaHHasi MeOelb — yueOHass MeOeb.
TexHuueckue cpencTBa 00y4eHUsI — KOMITBIOTEPHI
NepcoHaIbHbBIE — 12 IIT. C TUIEH3UOHHBIM IPOrPaMMHBIM
o0ecrieyeHneM, BBIXOIOM B ceTh IHTEPHET U JIOKAJIbHYIO
CETh, JOCTYNOM K HH(POPMALIMOHHBIM peCypcam,
3IIEKTPOHHON MH(POPMAITMOHHO-00pa30BaTEIBLHON Cpeie
®OI'BOY BO fpocnasckas [CXA, k 6a3am TaHHBIX U
nH(OPMaIMOHHO-CIIPABOYHEBIM cucTeMa. KoHnunnonep —
| mr.
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HaumeHoBaHue crielMaJIbLHBIX IOMeEIeHHH

Ocnamennocn, cnenraJbHBIX OMeIleHnil

[Tporpammuoe ob6ecnieuenne — Microsoft Windows,
Microsoft Office, cnenuanu3upoBaHHOE JTUIICH3HOHHOE U
CBOOO/IHO PacHpOCTpaHIEMOe IPOTPaMMHOE
o0ecrieyeHue, MpeaycCMOTPpEHHOE B paboueli mporpaMme
JMCITUTIIMHBL

Hlomewenue ona camocmoamenvHoil padomot
ooyuarowuxcsa

ITomemenune Ne 318.

KommgectBo mocamouasIx Mect: 12.

Anpec (MECTOIO0JIOKEHNE) TOMELICHMUS:
150042, SIpocnaBckast 0011., T. SIpociaBib,
Tyraesckoe mocce, 58.

Crennanu3upoBaHHas MeOelnb — yueOHast MeOeTb.
TexHuueckue cpeacTBa 00y4eHHs] — KOMIBIOTEPHI
MEePCOHANBHBIE — 12 IIT. C TUIEH3MOHHBIM ITIPOTPAMMHBIM
oOecrieueHneM, BbIXOJIOM B ceTh VIHTEpPHET U JIOKaJIbHYIO
CETh, OCTYNIOM K HH(POPMAIIMOHHBIM pecypcam,
3JICKTPOHHOM MH(POPMAIIMOHHO-00Pa30BaTEILHON cpeie
®I'BOY BO fpocnasckas 'CXA, k 6a3am JaHHBIX U
MH(OPMaLMOHHO-CIPABOYHBIM CHCTEMaM, KO-
npunrtep — 1 mt. Kongunuonep — 1 mr.

[Tporpammuoe obecnieuenne — Microsoft Windows,
Microsoft Office, cnenuanu3upoBaHHOE JIUIIEH3HOHHOE U
CBOOOJHO pacrpocTpaHsIeMoe IPOrpaMMHOE
obecrnieveHne, IpeyCMOTPEHHOE B paboueii mporpamme
JICIUILIMHBI.

Ilomewenue ona camocmoamenvHo padomot
ooyuarowuxcsa

ITomemenue Ne 341.

KommgecTBo mocagouHbIX MeCT: 6.

Anpec (MECTOIOJIOKEHNE) TOMELICHMUS:
150042, SIpocnaBckast 0011., T. SIpociaBib,
Tyraesckoe mocce, 58.

Crennanu3upoBaHHas MeOelnb — yueOHast MeOeTb.
TexHuueckue cpeacTBa 00y4eHHs] — KOMIBIOTEPHI
MEPCOHAIBHBIE — 6 MIT. C JIUIIEH3UOHHBIM IMPOTPAMMHBIM
o0ecrieueHneM, BbIX0JIOM B ceTh VIHTEpPHET U JIOKaJIbHYIO0
CETh, TOCTYNIOM K HH(POPMAIIMOHHBIM pecypcam,
3JICKTPOHHOU MH(POPMAIIMOHHO-00Pa30BaTEIBLHON cpeie
®I'BOY BO fpocnasckas 'CXA, k 6a3am JaHHBIX U
MH(OPMaLMOHHO-CIPABOYHBIM CHCTEMaM, KO-
npuHTep — | WT., KOHAUIHMOHED — 1 mIT.

[Iporpammuoe obecrnieuenne — Microsoft Windows,
Microsoft Office, cnenuanu3upoBaHHOE JIUIIEH3HOHHOE U
CBOOOJHO paclpocTpaHsIeMOe IPOrpaMMHOE
obecrnieveHne, IpeyCMOTPEHHOE B paboueii mporpamme
JUCIUILIMHBI.

Ilomewenue ona xpanenus u
npogunakmuyeckozo oocayycusanus
yuebH020 060pyoosanus

ITomemenus Ne 210, Ne 328.

Anpec (MECTOIOJIOKEHNE) TOMELICHHUS:
150052, SIpocnaBckast 0011., T. SIpociaBib,
yi. E. Konecosoii, 70.

Criennanu3upoBaHHast MeOelb; CTEIIaXKU IS XpaHEHUs
y4eOHOT0 000pYyT0BaHMS; KOMITBIOTED C JTUIEH3MOHHBIM
pOrpaMMHBIM OOecTiedeHreM, BEIXoJ0M B IHTEpHET U
JIOKaJBHYIO CEeTh, JIOCTYIIOM K HH()OPMAITMOHHBIM
pecypcam, 3IeKTPOHHON HH(DOPMAIIHOHHO-
00pa3oBaTenbHON cpesie akaJAeMuH, K 0a3aM JTaHHBIX U
UH(OPMAIIMOHHO-CIIPABOYHBIM CHCTEMaM; HayIIIHUKH,
CKaHep/NPUHTED; CIICIUATbHBIH HHCTPYMEHT U
MHBEHTAph [T 00CITy)KUBaHUS y4eOHOTO 000PYI0BaHUSI.
[Iporpammuoe obecrnieuenue: Microsoft Windows,
Microsoft Office.

Ilomewenue ona xpanenus u
npogunakmuueckozo 00cayHcueanus
Yyueonoz0 060pyoosanus

Crienanu3upoBaHHasi MeOeIb; CTEIUIKH [T XPAHCHHUS
y4e0HOT0 000PYIOBAHMS; KOMITBIOTED C JIMIIEH3HOHHBIM
IpOrpaMMHBIM 00ecIieueHHeM, BbIXo10M B IHTEepHET 1
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HanMeHoBaHHe cIeNAJILHBIX MOMEIEHHUI OCHAIeHHOCTH CNEeNNAJILHBIX MMOMeEIeHUI

[Tomemenus Ne 236, No 312. JIOKaJIbHYIO CETh, JOCTYNOM K HH()OPMAITMOHHBIM
Anipec (MECTOIOI0KEHNUE) TOMEIICHHUS: pecypcam, IeKTPOHHOUN HH(DOPMAIIHOHHO-

150042, SIpocnaBckast 0011., T. SIpociaib, 00pa3oBaTeNbHON cpesie akaJeMuH, K 0a3aM JTaHHBIX U
Tyraesckoe mocce, 58. UH(POPMALIMOHHO-CITPABOYHBIM CHCTEMaM; HAayIIHUKH;

CKaHep/NPUHTED; CIICIUATbHBIH HHCTPYMEHT U
MHBEHTAph [T 00CITy)KUBaHUS y4eOHOTO 000pY/I0BaHUSI.
[Iporpammuoe obecrnieuenue: Microsoft Windows,
Microsoft Office.

13 Ilepeuyennb 00pa3oBaTeJIbHBIX TEXHOJOTHH, HCIOJIb3yEeMbIX IIPH OCYLIECTBJIECHUH
0o0pa3oBaTeJIbHOI0 NMpoLecca Mo AUCHUIIHHE

O6bemM KoHTaKTHOM paboThl Beero 64,50 vaca, B 1.4. JI — 26 yacos, JIP — 28 yacos.
NHuTtepakTuBHBIC 3aHATUS COCTABISIOT 22,22 % OT 00beMa ayTUTOPHBIX 3aHSITHIMA.

No Oco0eHHOCTH TPOBeIeHUsI
- ] HAbl Y4eOHOM ThbI BaTeJIbHbIE€ TEXHOJIOTHH i

Ne kypca B e0Hoii pado Oopa3oBare € TEeXHO0J10 3aHATHH (MHAUBHAYAJbHBIE /
rpynmnoBbie)

Jlexums-Bu3yanuzanus,
1 1,2 JlexunoHHbBIE 3aHATHUS IIpobnemuas nekuus, rpyNIoBbIE
Jlexuus-guckyccus
KommbrorepHas cumysius,
Huckyccust

2 1,2 JlaboparopHsle paboThI UHIUBUAYaJIbHBIC, TPYIIIOBbIE

[Tpumepbl HHTEPAKTUBHBIX (POPM U METOI0B MTPOBEACHUS 3aHATHIA:

13.1.1 Ha nexkuuu-Buzyanu3anuu YyueOHas HHPOpMAIUS TMPEACTABIACTCA 10
BO3MO>KHOCTH B HanOoJiee y100HO AJis BOCIIPUATHS CTyJeHTaMu (popMe (B BUJIE TTPE3CHTALIMN
nocpeAcTBoM nporpammbl MS PowerPoint; nndopmanus B mpe3eHTallMOHHOM MaTepuaie
MIPEACTABISIETCS B BUE OJIOK-CXeM, TpaduKoB, TaOJIUIl ¥ APYTUX HATISAHBIX 00pasos). I1o
OKOHYaHUM JIEKIUU MPOBOAMUTCA ONUIlaHAM3 KadecTBa ycBoeHUs marepuana. [lo uroram
aHajaM3a BHOCSTCS KOPPEKTHBBI B METOAMKY BHU3YaJIbHOTO MpEACTaBICHUS HHGOpMAIUU
(IpUBETCTBYIOTCS KPUTHUYECKUE OT3BIBHI CTYJIEHTOB MO IMOBOAY KauecTBAa BHU3yalld3alluu
y4eOHO-MH(POPMALIMOHHOTO MaTepuana).

13.1.2 Ha npoOneMHO#1 TeKuK epet CTyIeHTaMU CTaBUTCSL HEKOTopasi mpobiiema (1
psia po0seM), KOTOpYIo B (hopMe Auanora npernoiaBareib peuaeT COBMECTHO CO CTYIEHTAMHU.
[IpoGnemHas jexIusl HampaBieHa Ha Pa3pylICHHE CTEPEOTHITHBIX KIUIIE W YYUT CTYJICHTOB
MBICJIUTh HECTaHJAPTHO.

13.1.3 B Havasie JIEKUUHU-TUCKYCCUU MEPEN CTyICHTaMU CTaBUTCA HEKOTOpas 3ajaya,
KOTOPYI0 HEOOXOJAMMO pa3pelinTh B IpOLEcce €€ TUCKYCCHOHHOTO ob0cyxaeHus. Poib
MPENoIaBaTelis CBOJUTCS K POJIM BEAYIIETO IUCKYCCHOHHOTO oOcyxneHus. Kpome Toro
MPENnoAaBaTeiib KOHTPOJIUPYET U MEPUOANYECKH HAMPABISET AUCKYCCHUIO B HYKHOE PYCIIO.
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[Tpu 3amure 1abOpPaTOpPHBIX padOT TAKIKE UCIOJIB3YETCSI METOJ JUCKYCCUOHHOTO OOCY XK AECHMS,
HAIPABIICHHBIN HA PELICHHE BO3SHUKIIEH TPOOIIEMBI.

14 Opranusanusi 00pa30BaTeJbHOI0 MPOLECCa I HHBAJIUAOB U JHII €
OrPAHMYCHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

OOyuenue no aucuurUinHe «OU3UKa» JIUI, OTHOCSIIUXCS K KaTerOpUH MUHBAIUAOB, U
JIMI] C OTPAaHUYEHHBIMUA BO3MOXXHOCTSIMHU 3/I0POBbSI OCYIIIECTBIISIETCS C YU€TOM 0COOCHHOCTEMH
NCUX0(U3UUECKOTO Pa3BUTHS, UHANBHUIYAITBHBIX BO3MOKHOCTEH U COCTOSIHUS 3I0POBbS TAKHX
00yJarommxcs.

B cnydae BO3HHKHOBEHHMsSI HEOOXOAMMOCTH OOYYEHHS JIMIl C OTPaHUYCHHBIMHU
BO3MOXXHOCTSIMU 3/I0POBbsI B By3€ MPEAyCMaTpPHBACTCS CO3JAHHME CHEIHAIBHBIX YCJIOBHIA,
BKJIIOUAIOIUX B ce0s MCIIOJIb30BAHUE CIIEIUATBHBIX 00pa30BaTEIbHBIX MPOTPaMM, METOIOB
BOCIHUTAHUA, TUAAKTHUYECKHX MaTEpHUaliOB, CIELMAIBHBIX TEXHUYECKUX CPEICTB OOydeHUs
KOJUIEKTUBHOTO M HWHAMBUAYAIbHOTO MOJb30BAaHUS, MPENOCTABICHUE YCIYI ACCHUCTEHTa
(TOMOITHUKA), OKa3bIBAIOIIETO OOYYAIOIMUMCS HEOOXOJUMYI0 TEXHHUYECKYI0 IOMOIIIb,
NPOBEJECHUE TPYINIOBBIX WU HWHAMBUAYAIbHBIX KOPPEKLMOHHBIX 3aHATHH, oOecredeHue
J0CTyNa B 3[aHUS By3a W JIpYTH€ YCJIOBHUSA, 0€3 KOTOPBIX HEBO3MOXKHO WM 3aTPYyIHEHO
OCBOEHHE 00pa30BaTENIbHBIX MPOTrpaMM 00yUYaIOIUMUCS ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMU
3JI0POBBS.

[Ipy momydennn BbICIIETO OO0pa30BaHHUS OOYYAIOMIMMCS C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMU ~ 3JIOPOBbSI MPEAOCTABISIIOTCS OeciuiaTHO yd4eOHas JnuTeparypa, mpu
HEOOXOJUMOCTH — YCIyTHU CypJONEPEBOAYUKOB U TU(dIOCypaonepeBoaunkoB. C ydeToM
0COOBIX MOTpPEOHOCTEH O0O0YyYalMMCS C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 3]I0POBbS
o0ecrneunBaeTcs MPeI0CTaBlIeHNE YUEOHBIX, JIEKIIMOHHBIX MAaTEPHUAaJIOB B SJIEKTPOHHOM BH/IE.
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JlonoJiHeHHs ¥ H3MEHEeHHsl K pabdo4ell nporpaMme AUCUHIIMHBI
nepuoa odyuenns: 2018 — 2023 yuebubie roga

Brecennble uaMenenus Ha 2018/2019 yueOHbIl roj

B pabGouyto nporpamMmy AUCLHMIIITMHBL

Duzuxa

HaumeHosaHue Oucuumuubz

BHOCATCSH CJeAYIOIHE H3MEHECHHUHA U JONMOJTHCHHUA

dara, Homep

JIOTIOJTHUTEIbHOM
y4eOHO uTepartypsbl,
HEOOXOAMMOM 1St

JIOTIOJTHUTEJILHOW y4eOHOH
JIUTEpaTypbl, HEOOXOAUMOM IS
peanu3annu oOopa3oBaTesbHOM

ITpoTtokomn Ne 12
/%S

NPOTOKO.JIa
Jara, Homep 3acelaHusl Y4eOHO-
NMPOTOKO0JIA MeTOAHYeCKOI
Ne 3acefaHus KOMHMCCHH,
Pa3nen HN3meHneHus1 ¥ 10MO0JTHEHHUS
n/n kadenpsl, BH3a npeacenares
BH3a 3aBeAyIOIIEro y4yeOHo-
kadeapon MeTOHYECKOMH
KOMHCCHH
daxkyabTera
1 |8. [Tepeuenb ocHOBHOM U | OGHOBJIEH NepeveHb OCHOBHOM M 27.08.2018 1. 30.08.2018 r.

[TpoToxon Ne 11

@A

MH(OPMALIMOHHBIX
CIPABOYHBIX CUCTEM:
11.1 Ilepeuenn
JIMLIEH3UOHHOT O
MPOrpaMMHOr0

OCBOEHMs! IMCLIMIUIMHBI | IPOrpamMMBbl S nooruce) (noonucw)

2 |9. Ilepeuens pecypcos OOHOBJIEH MEPEUYEHb DJIEKTPOHHO-
HWH(POPMALMOHHO- OUOJIMOTEYHBIX CUCTEM, 27.08.2018 r. 30.08.2018 r.
TENEKOMMYHUKALIMOHHOW | HEOOXOAMMBIX JUISl peaiu3alyu TIporoxon Ne 12 Iporokon Ne 11
cetu «IHTEpHET?: o0pa3zoBaTesibHOW MPOrpaMMmbl - ; > 7
9.1 IMepeuenn £ I e
3JEKTPOHHO- Vﬁwﬁﬂﬁcb) (noonuce)
OHOIMOTEYHbIX CUCTEM /

3 |11. Ilepeuenn BHeceHbl UI3MEHEHHs B COCTaB
UH()OPMALIMOHHBIX JIMLIEH3MOHHOT'O TPOrPaMMHOI0
TEXHOJIOTUH, obecnieyeHus.
MCIIOJIb3YEeMBbIX MPH OGHOBJIEH TIepeyeHb
OCYILECTBIICHUH npoecCHOHAIbHBIX a3 JaHHbIX U
00pazoBaTeabHOro MH(POPMALIMOHHBIX CIIPABOYHbIX 27.08.2018 r. 30.08.2018 r.
npotecca o CHCTEM, UCTIOJIb3YEMBIX NPH TTpoTokos Mo 12 Iporokon Ne 11
JMCLIMIUIMHE, BKJIIOYas | OCYLLECTBIICHUH R { ot
nepeyeHb MPOrpaMMHOro | 00pa3oBaTesIbHOrO Nporecca 1o N2 ‘?r /%
obecrneuyeHus U JMCLIMIUTHHE ¥ Anoonucy) (noonucv)




Jata, HoMep

NMpoTOKOJA
Jarta, HOMep 3aceJaHus y4eOHo-
NMPOTOKOJIA METOHYeCKOoH
Ne 3aceaHHus KOMHCCHH,
Pa3zgen H3MeHeHHNs M JONOJHEHHS
n/n kadeapbl, BH32a NpeAceaaTes
BH3a 3aBeAyIOMEro y4eoHo-
Kadenpon MeTOANYIeCKOH
KOMMCCHH
dakyabTeTa

obecneyeHus y4eOHOro
npoiiecca

11.2 ITepeueHs
npodeccHoHabHBIX 6a3
AaHHBIX H
HH(OpMaLIHOHHBIX
CIPaBOYHbBIX CHCTEM




JlonoJiIHeHHsl H M3MEHEeHHUs K paboyeli mporpaMmmMe JMCUHIIHHBI
nepuoj odyuenusi: 2018 — 2023 yye6HbIe roaa

Bnecennsbie usmenenus Ha 2019/2020 y4yeOHbIi roj

B pabouyto nporpaMmy JAMCLUIUIMHBI

Duzuka

HAaumMeHosdaHue ()ucuunﬂuubz

BHOCATCH CJICAYIOLINE HBMEHCHUSA U TO0NMOJHECHUS

ara, Homep

UH(OPMALIMOHHBIX
CIPaBOYHBIX CUCTEM:
11.1 Iepeuenn
JIMLIEH3UOHHOTO
NPOrpaMMHOTO
obecrnieueHust y4eOHOro
npouecca

11.2 Ilepeuennb
npodeccuoHanbHbIX 0a3
JaHHBIX U
MH(OPMALIMOHHBIX
CIPaBOYHBIX CUCTEM

JUCLIMIIIMHE

IIporoxon Ne 12

i

NPOTOKOJIA
Jara, nomep 3aceaHusl yueOHO-
NPOTOKOJIA METOAHYECKOM
Ne 3aceIaHus KOMHCCHH,
Paznen H3menenust v 10NM0JIHEHUS
n/n Kadeapwl, BH3a IpeacesaTesis
BH3a 3aBeyIOLIEero y4ueOHo-
Kadenpoii MeTOAHYeCKOIi
KOMHCCHH
dakyabTera
1 |8. Ilepeuenb ocHOBHOH U | OOHOBIIEH NEepeUeHb OCHOBHOM U 26.08.2019 r. 29.08.2019 r.
JIOTIOJTHUTEJIbHOM JIOTIOJIHUTEILHOM YUeOHOM IIporokoin Ne 12 Iporokon Ne 11
yueOHOM JITepaTyphbl, JMTeparypbl, HEOOXOAUMOM 11 . =
HEOOXOIMMOM 1 peajinzaluu 00pa3oBaTebHOM /%;"(( P o P
OCBOEHMSI IMCLIMIUIMHBI | IPOI'PaAMMBI aadl (ngé{ucb) (noonucv)
2 | 11.Ilepeuenn BHeceHbl u3BMEHEHUs B COCTaB
UH(OPMALIMOHHBIX JIMLIEH3UOHHOTO MPOrpaMMHOIO
TEXHOJIOTHH, obecrieueHums.
UCTIOJIb3YEMBIX TPH OOGHOBJIEH MepeveHb
OCYLIECTBJIEHUH npogdeccuoHabHbIX 0a3 TaHHBIX U
o0Opa3oBaTesbHOro MH(OPMALIMOHHBIX CIIPABOYHBIX
npotecca 1no CUCTEM, UCTIOJIb3YEMBIX MPU
JUCLMIVIMHE, BKJIIOYas | OCYILLECTBICHUN
gggszzﬁ;n”io;pammnoro o0Opa3oBaTesbHOro rnpotecca no 26.08.2019 1. 20.08.2019 1.

Hpg;_oxion Ne 11

.

e (rﬁdnucza)

(noonucv)




JlonoJiIHeHHs1 ¥ H3MeHeHHsl K pafo4eii mporpamMmme JHCHUNJIHHBI
nepuoj odoyuenusi: 2018 — 2023 yueGHble roga

Buecennbie n3menenus Ha 2020/2021 yueOHbli roa

B pabouyto nporpamMmy JTUCHUIITHHbBI

Duszukxa

HAumMeHosaHue OucuunﬂquI

BHOCHATCH CJHACAYHOIIHEC HBMCHCHHUSA H JONMO/JTHCHUSA

Jara, Homep

npotecca no
JIMCLIMTUTMHE, BKJTIOYast
repeveHb NPOrpaMMHOro
obecrnieyeHus
UH(OPMALIMOHHBIX
CMPaBOYHbBIX CHCTEM:
11.1 [Tepeuenn
JIMLIEH3UOHHOTIO

CHUCTEM, UCTIOJb3YEeMbIX MpH
OCYLIECTBIICHUU
oOpazoBaTebHOrO npotiecca no
JAMCLUIUIMHE

[Tporokomn Ne 12

Vw2l

MPOTOKO.IA
Jarta, Homep 3aceanus yueOHo-
NMPOTOKOJIA METOAUYECKOMH
Ne 3aceaHUsA KOMMCCHH,
Pasznen H3meHeHHs M 10NIOTHEHUS
n/n Kadeapsl, BH3a MpeaceaaTe/st
BH3a 3aBeyI0LIEro yuebHo-
Kadeapoi METOAHYECKOMH
KOMHCCHHU
dakyabTera
1 |8. Ilepeuerb ocHOBHOM 1 | OGHOBJIEH MEepeYeHb OCHOBHOM M 25.08.2020 r. 27.08.2020 r.
JIOTIOJIHUTEJILHOM JIOTIOJTHUTENIbHOU Y4eOHOM TTporokos Ne 12 IIporoxosn Ne 11
yueOHOM JIuTepaTyphl, JIMTEpaTypbl, HEOOXOAUMOM 1151 y e
HeOOXOAUMOM st peasu3anuu oOpa3oBaTebHOMI /%””ﬁ )
OCBOEHMSI IMCLIUIUIMHBL | IPOrpaMMbl ndonucs) (noonucs)
2 |9. IlepeueHns pecypcoB OOHOBJIEH NepeyueHb
HUH(OpMaLIMOHHO- €KOMEH/1yeMbIX HHTePHET-
TGJ‘?;KF())MMyHMKauVIOHHOﬁ EaﬁTOB, Hey06X0ﬂl/lelXpJIUI$[ 25.08.2020 r. 27.08.2020 r.
cetu MHTepHerT: peayinzannu oOpa3zoBaTeIbHOM IIporoxon Ne 12 IIporokon Ne 11
9.2 MMepeueHnb MPOrpamMmMbl P /’/'S’ /@:‘2/\/@/
PEKOMEHIY ehfblx & (hoonuts) Unoonuce)
MHTEPHET-CAlTOB 10
JIMCLIMIJTUHE
3 |11. Ilepeuenn BHeceHb! U3MeHeHUs B cocTaB
MH(POPMaLIMOHHBIX JIMLEH3UOHHOTO MPOrpPaMMHOTO
TEXHOJIOTHHA, obecrieueHus.
MCIOJIb3YyEeMbIX NPH OOHOBJIEH nepeYeHb
OCYILIECTBIICHUH npodeccuoHanbHbIX 6a3 TaHHBIX U
06);/)a3OBaTeanoro uz(bq(;pmaunonﬂblx CMpPaBOYHBIX 25.08.2020 1. 27.08.2020 1.

IIporokos Ne 11

7

[
- (noonucy)

'an()nqu)




[ara, Homep
NMpOTOKOJ1a
JlaTa, Homep 3aceJaHHus Y4eOHOo-
NMpOTOKO0JA MeTOAHYECKOM
Ne 3acefaHus KOMHCCHH,
Paznen N3meHeHUus ¥ 10NOJTHEHUSA
n/n kadeapsl, BM3a npeaceaaTes
BH3a 3aBeAYIOIIEro yueOHo-
Kadeapoii MeTOAMYECKOM
KOMMCCHH
dakyabTeTa
MpOrpaMMHOro
obecnieueHus yuebHOro
npouecca
11.2 Iepeuenn
npodeccuoHanbHbIX 6a3
JaHHBIX U
MH(OPMALIMOHHBIX
CMPaBOYHbIX CUCTEM
4 |12. MarepuanbHo- OOHOB/EH nepeveHb 25.08.2020 1. 27.08.2020 r.
TEXHHYECKOe MaTepHabHO-TEXHUYECKOro I[Ipotoxon Ne 12 IIpoTtokos Ne 11
obecneueHue o0yyenus |obecneuyeHus, HEOOXOAUMOro Uist _ ,Mg
10 JUCLIMIIIHHE peanu3auuu nporpaMmmsl /7/ -
V%odpﬁb) == (ﬁodnuce»)




JlonoiHeHHs 1 M3MEHEeHHUs K padoueil nporpaMme JMCUMIIHHBI
nepuoj o0yuenusi: 2018 — 2023 yuyeOHbIe roaa

Buecennsie uzmenenus Ha 2021/2022 y4yeOHbIN roj

B pabouyto nporpamMmy AUCLMILTAHBI

Duzuxa

HaumeHosaHue OuCl{umqul

BHOCHATCH CJICAYIOIHE H3MCHCHHUSA U JTONMOJTHCHHUSA

Jdara, Homep

paboueii nporpaMmsl
JUCLIMIUTMHBI B rpade « Bumpl
y4eOHbIX 3aHATHH (B Yacax)
nobasiieHa rpada «B T.4. B popme
NPAaKTHYECKOW MOJATOTOBKH

NpPOTOKOJIA
Tara, moMep 3aceaHHsA yqeﬁ?o-
TGTORGI MeTOAHYECKOH
Ne KOMMCCHH,
Pa3nen HN3meHeHHs H JONIOJTHEHHSA 3acefaHus Kadeapbl,
n/n BH32a NpeacearTesist
BH32a 3aBeyI0IIero
kadeapoii yueono-
MeTOAHYeCKOH
KOMHCCHH
dakyabTera
1 |4. O6bem nucumruivbel B | Ha ocHoBaHMuM npukasza
3a4€THBIX €IMHULIAX C Muno6pHayku Poccuu u
yKa3zaHueM kosindectBa | MuHmnpocsewenus Poccun ot
akazemuueckux yacos, |05.08.2020 r. Ne 885/390 «O 01.09.2021 r. 01.09.2021 r.
BBIJICJICHHBIX Ha NPaKTUUECKOW MOATOTOBKE TTporokon Ne 1 TTporokon No 1
KOHTaKTHYIO paboTy obyyaromuxcs» B TabiauLy /@/i
oqua;om"xcg C pasaeia 4 pa60qeii nporpamMmbl 2 /
MpenoiaBaresieM (o JUCLMIIIAHBI BKJIFOYCHA CTPOKa «B 00nues) (noonucs)
BHJIaM yl{GGHbe 3aHﬂTHif'l) TOM YUCJIC B (bOpMe HpaKTquCKOﬁ
U Ha caMOCTOsATebHYlO | TOATOTOBKH»
paboty obyyaromuxcs
2 |5. Conepxanue Ha ocHoBanuu npukasa
JUCLIMIUTHHBI, Muno6pnayku Poccuu u
CTpYKTYpHpoBaHHOe 1o | MuHnpocsewienus Poccuu ot
TemaMm (pazzesam) ¢ 05.08.2020 r. Ne 885/390 «O
yKa3aHHEM OTBEIEHHOro |PAKTHYECKOH MOArOTOBKE
Ha HUX KOJIMYeCTBa 00yyaroIMXCs»: 01.09.2021 r. 01.09.2021 r.
aKaJeMHU4YeCKUuX yacoBu |— B Tabnuue 1. 5.2 «Paznenbl HpOTOKOJI No 1 HpOT Kot No 1
BUJIOB YUEOHbBIX 3aHATHI |AMCLMIUIMHBI IO BUIAM \/z/
ayIMTOPHOM (KOHTAKTHOM) (L ) fc?”
paboTsl U HOPMBI KOHTPOJISI» 7 (nooriuc) (noonuce)




Jara, Homep

NpPOTOKOJIA
3aceanus yueOHo-
Hdara, Homep "
MeTOAHYECKOMH
Ne MpOTOKONA KOMHMCCHH,
ol Pazgen H3mMeHeHHs H I0NIOTHEHHUS 3acenanus kageapml, BH3A IpeNCENATES
BH32 3aBeyIOIIEero
. yuyeOHo-
KAPEIpOR MeTOANYeCKOH
KOMHCCHH
dakyabTera
3 |8. INepeuens ocHOBHOM ¥ | OGHOBIIEH NMEpeYeHb OCHOBHON 01.09.2021 1. 01.09.2021 r.
JIOTIOJIHUTEIbHOM JIOTIOJIHUTENILHOM yueOHOM Iporokon Ne 1 IIpotoxon Ne 1
y4eOHOM nuTeparypsl, JIUTEPATyPbl, HEOOXOMMOM IS Q% 5
HEOOXO0IMMOM 115 peanuzanuu 00pazoBaTeNbHOM ﬁ%/g
OCBOEHHs JUCLIMIUIMHBL | IPOrPaMMBI "~ (noonucy) (noonucv)
4 |9. Ilepeuenn pecypcoB 9.2 TlepeyeHb PEKOMEHYEMBIX
WH(GOPMALIUOHHO- WUHTEPHET-CAaUTOB M0 JUCIHUILIHHE. 01.09.2021 1. 01.09.2021 r.
TEJIEKOMMYHHKALMOHHOM | OGHOBJIEH NepeYeHb IIpotokon Ne 1 IIpoToxon Ne 1
cetn UHTEpHET PEKOMEH/TyeMbIX HHTEPHET-
CalTOB, HEOOXOAUMBIX JIJIs ﬁ//% 47/
peanusanuu oopazoBaTesbHOM (Hoonuce) (noonuce)
MPOrpaMMsl
5 |11. Ilepeuenn 11.1 [NepeueHb JULUEH3UOHHOTO H
HH(}OPMALIMOHHBIX CBOOOIHO PacMpOCTPaHAEMOTrO
TEXHOJIOTUH, NporpaMMHOro obecreveHus
UCTIOJIb3YEeMbIX NIPU yueOHOro npotrecca.
OCYIIIECTBIIEHUH BHeceHbl U3BMEHEHHs B COCTaB
00pa30BaTeJIbHOrO JIMLIEH3HOHHOTO U CBOOOIHO
npoiecca rno pacrpocTpaHseMoro
JUCLIMIUIAHE, BKJIIOYas NPOrpaMMHOro o0ecreueHus. 01.09.2021 r. 01.09.2021 r.
nepedeHs nporpammuoro |11.2 Ilepeuenn IIporoxon Ne 1 IIporoxon Ne 1
obecrieyeHus 1 npodeccHOHaIbHBIX 0a3 JaHHBIX U
UH(POPMALMOHHBIX HMH(OPMALIMOHHBIX CIIPaBOYHBIX /,7//5 /é/ i
CIIPaBOYHBIX CHCTEM CUCTEM. fnoaﬁqu) ° ('(noc)nucb)
OOGHOBJIEH MEepeveHb
npodeccuoHanbHbIX 6a3 JaHHBIX U
HWH()OPMALIMOHHBIX CIIPABOYHbBIX
CHCTEM, UCTIOJIb3YEMBIX NPH
OCYIIIECTBICHUN
o0pa3zoBaTesbHOro rnpotecca o
JMCLMILIMHE.
6 |12. MarepuanbHO- 12.1 [1nanupyemMpie NOMELLEHHS
TEXHUYECKOe JUTSL IPOBEJCHMSI BCEX BUI0B
obecrnieueHre 00y4YeHUs! | yueOHOM IesITeIbHOCTH. 01.09.2021 r. 01.09.2021 r.
10 JAMCLIMIUTUHE OGHOBJIEH TIepeYeHb IIporoxom Ne 1 Ipor Ne 1
MaTepuaIbHO-TEXHUYECKOrO o, ,,/( ) %
obecnieyeHus!, HEOOXOAUMOro JIst = - P w—

peanuzanuu 0opa3oBaTesIbHON
IPOrpaMMbl




MunucTepcTBO cenbekoro xossiicta Poccuiickoii Menepanyn
DeniepaibHOE TOCY IAPCTBEHHOE OI0KETHOE 00pa30BaTENBHOE YUPEKICHHE
BBICLIEr0 00pa3oBaHMs
«spocnaBckasi rocyIapCTBEHHAs CEIbCKOX03SIMCTBEHHAS aKaJIeMUs»
MuxeHepHbIit GakyabTeT

YTBEPXJIAIO
305 [lepBpIii mpopeKTOp
OY/BO fpocnasckas TCXA,

YY)

AHHOTAIWSI PABOYE IPOTPAMMBbI AHCIHALIMHBI

Duzuka

(HaumeHnoBanue yuebHOU OuUCYUNIUHbL)

YpoBeHb BbicHIero oopa3oBanus bakanaspuam
(6axanaepuam; mazucmpamypa; nod2omoeka kaopoe GvicuLeil KEanupurayuu)
IIporpamma NPUKIAoOH020 baxkanaspuama
(npuknaonozo bakanaspuama,; nPUKIAOHOL MASUCMPAMYPbl)
HanpagJienue(s) moAroroBKu 35.03.06 «Aepounsicenepusy

(KOO U HauMeHOBaHUe HANPAGIeHUS NOO20MOBK)

Hanpagyiennocts (npoduiib) 06pa3oBaTebHOM NPOrpaMMBbl

Opzanuzayus obcayxcusanus mparcnopma u no2ucmuxa 8 AIIK

®opma o0yueHus 3a04Has
(ounas, 3a0unas)

Cpok noJsryuenusi 06pa3oBaHusi 10 NporpamMmme 5 nem

Jekan

UH)XEHEPHOTO (haKyJibTeTa ~ K.M.H., OOYeHm [Ilemrynona E.B.
(noonuce) rd (yuénas cmenens, 36anue)

IIpencenarens YMK ,

UHXXEHEPHOTO (haKyJIbTeTa ﬂ—/ K.N.H. AnanbuH ['E.

((nodnucz:) - (yuénas cmenens, 36anue)

3aBenyromuii , //>/ 7

BBIITy CKaro1e kadeapoi /Y K.M.H., 00OYeHm Coukas .M.
(n(')()nucé) (yuénasi cmenens, 36anue)

Spocnans, 2021 r.



B PE3YIbTATC U3YUCHUS TUCHUIIJINHBI 06yqafoumec;1 JOJIZKHBI:

— 3HATh: OCHOBHbIE (DM3MUYECKHE SBJICHHS W OCHOBHBIC 3aKOHBI (DMU3UKU; TPAHUIBl TPUMEHHUMOCTH
3aKOHOB (DM3MKH; IPUMEHEHHE 3aKOHOB (PM3UKU B BAXHEHUIITNX MPAKTUYECKUX MPHIOKEHUIX; OCHOBHBIE
¢usnveckre BETUYMHBI U (U3UUECKHE KOHCTAHTHI, UX OINpPENETICHNE, CMBICI, CIIOCOOBI U €AMHHULBI HX
u3MepeHus; (yHIaMeHTaJdbHble (U3NYECKUE OMBITHI M MX POJIb B Pa3BUTHHM HAyKH; Ha3HAYCHHE U
MPUHLUIIBI ACWCTBUS BaXKHEHIINX (PU3HUECKUX MPHOOPOB;

— yMeTb: OOBSCHUTH OCHOBHBIC HAOJIOJa€Mble MPHUPOJHBIE U TEXHOTCHHbIE ABIEHUS U 3(D(EKTH C
MO3UIMK  (PyHIAMEHTAIBHBIX (U3UYECKUX B3aUMOJIEHCTBUN; HMCTOJIKOBBIBATH CMBICT (PUINUECKUX
BEJIMYMH U TIOHSATHI; 3allMChIBaTh ypaBHEHUs id Qu3udeckux BenuuuH B cucteme CU; paborath c
npubopamu ¥ 00OpPYAOBAaHHEM COBPEMEHHOW (U3NYECKON 1abopaTopuu; HCHOIB30BAaTh Pa3INYHbIC
METOAMKHN (PU3MUECKUX M3MEPEHUN M 00pabOTKU IKCIIEPHUMEHTANbHBIX JaHHBIX; HCIIOIB30BaTh METOIbI
a/IeKBaTHOTO (PM3UYECKOT0 M MAaTEMAaTHYECKOTO MOJAETHPOBAHUSA, a TAK)XKE MPUMEHITh METOABI (prU3HKO-
MaTeMaTHYECKOT0 aHaJIN3a K PEIICHNI0 KOHKPETHBIX €CTECTBEHHOHAYYHBIX U TEXHHUECKUX MPOOIIeMm;

— BJaJeTh: HABbIKAMM HCIIOJIb30BAHHUS OCHOBHBIX OOHIE(U3NYECKUX 3aKOHOB M IPHUHLMIIOB B
BOKHEWIINX TMPAKTUYECKUX TPUIOKEHUAX; HABBIKAMH MPUMEHEHHUs OCHOBHBIX METOJOB (H3UKO-
MaTeMaTHYECKOro aHajii3a [UIsl pEelIeHUs] €CTECTBEHHOHAYYHbIX 3a/a4; HaBbIKAMM IPABUJIBHOU
9KCIUTyaTalldd OCHOBHBIX NPUOOPOB M 00OpYyAOBAaHHUS COBPEMEHHOW (Qu3ndeckoil mpaboparopuu;
HaBbIKaMU OOpaOOTKH M HMHTEPIPETUPOBAHUS PE3YJIbTATOB (U3NYECKOTO HKCIIEPUMEHTA; HABBIKAMH
MCIOJI30BAHUS METO/I0B (PU3HUECKOT0 MOJICTUPOBAHNS B NHKEHEPHOH TIPAKTHKE.

[IporpaMMoii IUCHUIUIMHBI PEAYCMOTPEHBI CIAEAYIOUINE BUIbI Y4eOHOM paOOTHI:

O0beM TUCHMILIMHBI, Yac.
Bua y4eOHBIX 3aHATHII U CAMOCTOSITEILHAS padoTa B Kypc
cero 1 3
KonTakTHas padoTa o0yyaromuxcs ¢ npenoaaBaresiem, 64,50 | 33,40 | 31,10
8 MoM yucie:
Jlexruu (JI) 26 14 12
ITpakTuyeckue 3auatus (I113), Cemunapsi (C) — — —
JlabopaTopusbie padotsl (JIP) 28 14 14
CamocrosTenbHas padora odoyuaromuxcs (CP), 284,10 | 140,90 | 143,20
8 moMm uucie:

. KII — — —
Kypcogoii mpoexT (padoTta) KP — — —
Jlpyaue suodwvt CP:

PacuetHo-rpaduueckue padbotsl (PI'P) — — —
Pedepart (Ped) — — —
KoHTtposbHas paboTta cTyieHTa 3a09H0# (hOpMBbI O0YUCHHS — — —
KonTtpoab 11,40 | 5,70 5,70
Bua npoMe:xyTOYHOM aTTeCTAUU 59 35 5
(3auem (3), 3auem c oyenxot (30), sxzamen (3), 3awyuma KII (KP) ’
OBWast TPYI0EMKOCTD 4acoB 360 180 180
3aY4eTHBIX eIUHHUI] 10 5 5
B TOM 4YHCJIe B (hopMe IPAKTUIECKON MOTOTOBKU — — —




