[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO
WUHdopmaumsa o Bnagenbue:

OHO: EpnaodV BRI TEPETBO HAYKU U BbIC PA3OBAHUS POC( HﬁcKOI/I ®EJ[EPALIUU
[omkHoCTb: [IMpekTop WKonbl asamapm&;iffﬁm‘lﬁqﬁﬁéﬂﬁ IE%%&[} pr[(’ TBEHHOE BIOIDKETHOL* il 11 :
Couu), npopekTop

[laTa noanucans: 21.02.2026 QQfQBOBATEHBHOE YUPEX/IEHUE|BbI CL[IEF O OBPA3OBAHUS

Yancanosi nporpammansi os.  «COUMHCKUI TOCYTIAPCTBERHBII YHUBEPCHTET),

e54076e55b73117661ddd57c83d3b08d'1’fﬂeﬁiﬁfpcnl're'1CKHH IKOHOMHKO-Te Hmomtxecrmgl KOJIIe K

PABOYASI IPOI'PAMMA YUEEHOIi ,z[ucunnﬂuﬂm
OV/1.10 ®U3UKA

: H'aHMeHOBaHHe CreuHanbHOCTU:

54.02.01 duszaiiu ( no OTpaciisim )
38.02.07 bankoBckoe €0
40.02.04 FOpucnpynenims

2025 1,




Pabouasi nporpamma yueOHON aucHunIHHbBI pazpaborana Ha ochose MPUMEPHON ITporpaMm

0BpasoBarebHON yueGHON AHCLM T LY «Pusuka» s NpOpeCcCHONATBHLIX 06pasoBaTebyb]

Oprafu3alui,

Oprammsanusi-paspaGoruux:  OIEOY BO  «Counnckuit FOCYAAPCTBeHHBIA  YHHBEPCHTET

YHUBEPCHTETCKHI YKOHOMHKO-TEXHOIOMH HCCKH I KOJITE 1K
PaspaGoruuk:
Ceerimunas T.H. — npenogaparens YHHBEpCHTETCKOTO SKOHOMHKO-TEXHOJIOIHYECKOI0 KOJLTE KA

PaGouas  nporpamma PCKOMCH/IOBAHA  UMKIOBOM  MeETOMHYCCKOl Komuccuein  gpusuxu
MaTeMaTuieCckuX JMCLHITTHH

Yreepxkaena « 10 » %4#@4714_2025 I [potokon o _{/ a1k

T/ P A
lpencenarens nuxiosoit METOIHUYCCKOH KOMHCCUH Uf ff(ﬁﬂ E.B. I'epmunrep

H

L.







COJIEPIKAHUE

LIACTIOPT PABOYEM [IPOI PAMMb] YYEBHOJ] ,mcnummﬂbl
1.1. O6nacts npumencuus POIPaAMMBbl ' -

1.2. Mecto yuebmoii amcummmmny B CTPYKTYype mnporpaMMbl MOArOTOBKH CeuHanucron 4
CpPe/IHero 3BeHa
I.3. Uens u 3anaun y4eOHOM mucuunmue — TpeboBanns K PE3YIBTATAM OCBOCHHS yueGHoii 4
JUCUMITTHHB]

1.4, Pekomennyemoe ROJHYCCTBO 4aCOB HAa 0OCBOeHMe paboyert [IporpaMmbl - yuebuoit 6

JMCUHILTHHBL _
2.CTPYKTYPA U COAEPKAHUE YUEBHOW AUCUUTIIMHD] ()
2.1. O6beM yuebHOMN euumm 1 BH/IBI y4eOHOH paboThl 7 {
2.2, Temarnueckuii nnan u Coepikanue yueOHON JHCLHIIHER] 8 I
2.3. XapakTepueTHka 0CHOBHbIX BHIIOB y4COHOH ACSTENBHOCTH CTYCHTOB 15
3.YCJIOBUS PEAJIM3ALINN YYEBHOM JIUC LT T HBI i 4 20 |
3.1. Tpebopanus k MHHHUMAILHOMY MarepHajibHO-TeXHUYECKOMY 0beceyeHmTo 20

3.2. MUndopmaunonnoe obecricueime obyueHuns 20

4KOHTPOIb M  OLUEHKA  PE3VLTATOB  OCBOEHHS YUEBHOI1 22
JUCIHUTIIMHBI . -




LITACITOPT PABOYEN [TPOI'PAMMBI YYEBHOI ANCHUITIHHBI
OHU3UKA

1.1. O6aacTe npumenenus paboueii mporpaMme

Iporpamma oBiweoGpasosarebioi yueOHOH aucuuninnn «Dusukay NpenHasHavYeHa i
H3YYCHHS (DU3HKK B IPO(eCcCHOHATbHBIX 00pasoBaTe/IbHBIX OpraHu3aIsgx CIIO, peanmsyromuk
00pasoBarenbiyio mporpammy CpeaHero obumiero o0pazoBaHus B Mpeaeiax 0CBOCHHS OCHOBHOH
MpodeccHonanbHOi  06pasoBareiL ol tiporpammer CIIO  (O1IOIT CITO) na 6ase ocuoBHOrG
obuero oGpazoBanus npu MOArOTORKe CIIEIHAIMCTOB CPETHEIO 3BEHA.
[porpamma paspaGorana na ocHose Tpebosannit PI'OC cpennero o6iero o0paszoBanus.,
NPEABABIACMBIX K CTPYKTYpE, COACPIKAHMIO U Pe3YILTATAM OCBOCHHS yueOHOH AUCUUITHHEL
«®DusnKar. ¢ yuerom [IpuMepHoit 0cHOBHOI 0DpasoBaTeILHOM IPOrpaMMBI CpeaHero oGuero
obpasosanus. 0106peHHOI PelieHneM (penepaibHOro YueGHO-MeTo M 4eCKOTo 00beMHeHns 110
obwemy 06pazoBanuio (poToKkosT 0T 28 HioHs 2016 . Ne 2/16-3) u yTounennii Hayyno-
METOLHYECKIM coBeToM LlenTpa npodeccuonansuoro 00pasoBaHust H cHCTEM KBa (U Karmit
OI'AY «DHPO».mporokon No 3 or 25 mas 2017

1.2.Mecto yaebuoii ancunnimne: g CTPYKTYpE NPOrpamMMbl MOATOTOBKH CNICHHATHCTOR
Cpeanero 3spena: yueGHas ancunnianna «Pu3muay HAXOUTCS B cocrase 001eo0pasoBaTebHOrO
HHKTA IMCUMILIMH T10 BBIOOPY, (DOPMUPYEMBIX M3 00S3aTeTEHbIX npeamertHelx obmacreit [[IICC3
A cnennansHoceTed CITO TexHuueckoro MpOQUIA TPOhECCHOHATBHOIO 00pasoBaHus ¢ yuetom
TpedoBanuit GI'OC s crenmaishocteii 54.02.01 Husatin ( 110 orpacssm )

38.02.07 Baukosckoe memo 40,02.04 HOpucpyentms

L.3. e u 3a1a9n yyeGHON AMCHHILIHELI — TPeOOBAHNS K PE3Y/ALTATAM 0CBOCHHSI VueOHo#H
JANCHHILIHHDI i |

Conepxanue nporpammul «Dusnkay HANpaBJICHO HA TOCTHIKCHUE CIIEAVIOUINAX Ieseii:
* OCBOCHHE 3HAHUH O QYHAAMCHTAIBHBIX (PH3HUECKIX 3aKOHAN IPHHIHITAX. JIeKalliX B OCHOBE
COBPEMEHHOH (U3HYECKOH KapTHHBI MHDa; HauOOJIee BaKHLIX OTKPBITHAX B OGI4CTH (pH3HKH,
OKa3aBllNX ONpPEAC/AIOLICe BAHAHHC HA PA3BHTHE TEXHUKH U TCXHOIOMMH: METOAAX HAyYHOTro
MO3HAHMS IIPHPO/IbI; :
* OBJIQACHHC YMEHHAMH IIPOBOIMTL HAGTIONCHNS. ITAHHPOBATL W BBIMOIHATE IKCIEPUMEHTEL
BBUIBUI'ATh THTIOTE3bl W CTPOMTL MOIE/H, IIPHMEHSTH IIOJIYYCHHBIC 3HAHHA 1[0 (H3MKe Ui
OOBACHEHHS  PA3HOOGPA3HBIX (pH3MYECKUX  sBIEHHI U CBOHCTB  BCILUGCTB; [IPAKTHUYECKH
HCIIONB30BaTh  (DM3MYECKHE  3HAHHSA:  OLCHHBATH AOCTOBEPHOCTL  €CTECTRBCHHO-HAYYHOM
UHpOPMALHH: ' ' _
* PasBUTHE TO3HABATEILHBIX HHTEPECOB, HHTCIIICKTYA/IbHBIX M %raoptie'cm'x criocodbHocrel B
liponecce NpHOOPETCHHUs 3HAHUI U yMEHHH M0 (husuke ¢ mcnosib3oBaHHEM PA3TAYHBIX HCTOUHHKOR
MH(OPMAIIMK U COBPEMEHHBIX HH(DOPMALHOHHBIX TEXHONOIHII:
* BOCTHTaHHE YOCKICHHOCTH B BOIMOKHOCTH [1O3HAHHS 3dKOHOB NPUPOALL, WCMOJIB30BAHHAS
AOCTHIKEHHWH (PU3MKH Ha Giaro PAa3BHTHS  YCIOBCYCCKOR  HUBHIM3ALMH; HEOOXOTHMOCTH
COTPYAHHYECTBA B IPOLECCE COBMECTHOTO BBIIOJHEHHS 3ajau. YBAAKHUTC/IbHOTO OTHOLUICHHS K
MHCHHIO ONIOHEHTA MPH 00CY XK /IeHHN 1pOG/IeM eCTeCTBEHHO-HAY YHOIO COJICPIKAHMSA: FTOTOBHOCTH K

MOP&IBHO-OTUYCCKOH OLEHKe HCIMOIL30BAHMS HAY I BIX ,‘mcrl-lmcnnﬁl. HVBCTBA OTBETCTBEHHOCTH 32
3AIATY OKPYIKAIOIIEH Cpesbl; ;

* HCHOJL30OBAHUC TIDHOOPCTCHHBIX 3HAHMH M yMenuii U1 PEUICHHS [TPAKTHYECKHUX 3a/1ay
MOBCCAHEBHON  JKHM3HH, obecrieucHust  6e30macHoCTH  coGCTBEH O AKU3HH, PALHOHATBHOTO

OPHPOIOIIOJL30BAHUS H OXDAHK OKNUMCAIATITATE Arams 1 rr mans s o oe .




= 4YBCTBO TOPJOCTH W YBaWCHHA K HCTOPHH W AOCTHKCHUAM  OTEYECTBEHHO
busnueckolt  mHaykm:  pusmucckn FPAMOTHOE  MOBECHHE: 'B  MpodiecCHOHATLHO
ACATENBHOCTH ¥ ObITY 11pH 0OpaLeHIH ¢ npudopamu u yerpoicrsamu;

- TOTOBHOCT K 1IPOJIOIDKCHHIO  0OPasoBaHus #  1OBBILICHHS KBa/JITH(HKALHK
u30pannol  npodeccHonaTbHOl ACATCILHOCTH M 00BEKTHBHOE 0OCO3HaHHE pon
bu3HYECKHX KOMTIETCHITHI B YTOM:
- YMEHHE HCIIONB30BATH JOCTHIKCHHA COBPEMEHHOI dusuyeckoii Haykw u usnueckny
TCXHOMOTHE ISl MOBBILIEHHA COGCTBEHIOIO HHTC/ICKTYAJIBHOTO PA3BHTHS B BEIGpaHHOI
PO(ECCHOHAIBLHOM JesiTe IbHOCTH: i [
- YMCHHE CaMOCTOATEINbHO J100BIBATE HOBBIC 1S cebs (pusuueckue snanms, HCTIONB3YS
AT STOTO JIOCTYIIHbIC HCTOYHMKH MH(OPMAITHH:
- YMCHHE BbICTPAMBATH KOHCTPYKTHBHBIE B3aMMOOTHOIICHHUS B KOMaH/Ie 110 pelIeHHEq
00X 3a71ay;
- YMCHHE YUDPABIISITH CBOCIH 1103HABATEILHON ACHTENBHOCTBIO. ITPOBOAUTE CAMOOLICHKY
YPOBHS COOCTBEHHOI'O HHTE/LIEKTYAIbHOTO pasBUTHSL;
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* MEMAnpeoOMemmpix:
- HCTIOJIL30BAHME ' PA3/IHYHBIX BH/IOB TIO3HABATENLHOL ACATCIILHOCTH U1l penieHust
(DU3MUECKHX 33144, npHMeHeHHe OCHOBHBIX METO/I0B MO3HAHHUS (HabHOeH S, OIHCAH U,
U3MEPCHHS,  SKCCpHMENTA) U W3yuyeHus PA3JIHYHBIX . CTOPOH  OKpYy:KatoLed
JICHCTBHTEIIBHOCTH; ; ]

- HCIIO/Ib30BAHHE  OCHOBHBIX HHTELIEKTYa/IbHLIX ONepal|ii: MOCTaHOBKH 3a7aqi,
dopmympoBanus runotes, anammsa u CHHTE3a, CpaBHEHHs, 0000MIeHMs, CHCTeMAaTU3al[HH,
BBIABJICHHS  IPHYHHHO-CIIE/ICTBEHHBIX  CBs3el. momcka dHall0I0B, - (opmyHpoBaHus
BBIBOJOB 115l M3YUCHUST PA3JIMUHBIX CTOPOH (YH3MUCCKHX 00BEKTOB, ABACHUIT U ITPOIECCOB,
C KOTOPBIMH BO3HHKAET HEOOXO/IMMOCTD CTATKHBATLCS B npodeccuonaibroli chepe;
- YMCHHC [CHCPHPOBATL HJCH W ONPEIe/IsTh CpeicTsa,  HeoOXOANUMBIE JISI HX
peajiM3aiuy;
- YMEHHC  HCHONBL30BATL  PA3IMUHLIE WCTOMHUKM | s 1I0y9eHus  (pusHueckoi
HHPOPMAIIHK, OLEHHBATE ce AOCTOBEPHOCTE:

- YMCHHE aHATH3UPOBATE M NIPEACTABIISITH HHPOPMATTHIO B Pa3IMYHEIX BHIAX;
- YMEHHC [YOIHYHO [IPEACTABIIATE PE3YALTATLI COOCTBEHHOTO MCCIIEIOBAHMS. BECTH
AHCKYCCHM, MOCTYIIHO W TapMOHHYHO COueTas conepikanue u (GOpMbl TIpeCTaB/IIEMO
HHpOpMaLKH;

* RpeOMemHbIxX: ! ol

-ChOPMUPOBAHHOCTEL MpencTaBIeHHi o POIH n MecTe QU3HKH B ‘COBpeMenHoft HAYIHOH

KaPTHHE MUDA; MOHMMaHHe (PH3HYECKOH CyLIHOCTH Ha0/mo1aeMbIX Bo Beenennoif SABIICHHIA,

poin Qpusnku B GpopmupoBanun Kpyrosopa u yHKUHOHAIbHON rpaMoTHOCTH YenoBeka JULsE

PEUICHH [IPAKTHUCCKUX 3a,1a4: 3
- BJAICHAE OCHOBOMOIATAIONTHMH  (DH3HICCKUMH MOHSATHAMH. 3aKOHOMEPHOCTSM,
3AKOHAMH W TEOPHSIMH:  YBEPEHHOC HCIIOM 30BaHHE  (hr3HTeCKol TCPMHHOJIOTUH M
CHUMBOITHKH: ' ik i
. BII/ICHHE OCHOBHBIMH METOLAMH HAYYHOIO MO3HAHHA. HCHOTB3YEMBIMH B (u3uke:
HaBIMONEHHEM, OlIHCAHHEM, H3MCPCHHEM, IKCIICDHMEHTOM; _
- yMeHHs 00pabarbiBars PC3YIIBTATEI U3MEpeHui, 0OHAPYKHBATE 3aBUCHMOCTL MEXKTy
(PU3HYECKIMA BelMuHHAMME, OGLIACHITH HOJLYCHHBIC PE3Y/ILTATHI H JIE/aTh BLIBOJIBL;
- COPMHPOBAHHOCTL YMENHS perath GH3mueckie saduh. | Bkt '
- COOPMUPOBAHHOCTL YMEHHA npUMEHSTS noiyuentbie' sganus uis 00BsICHEHUS
YCJOBHH NPOTCKAHMS (PHU3HUCCKUX ABICHUI B [ prpojie. npodeccHonanbroi chepe u s
HPHIATHA NPAKTHYCCKUX PELIEHHE B MOBCEHEBHOMN KU3HH:
- CPOPMHPOBAHHOCTL  COBCTBEHHON  MO3HIHH MO  OTHOUICHHIO K (hH3MYecKoil
HHGbOPMALIH, IIOTYIAEMON H3 PASHBIX HCTOYHHKOB. :




1.4. KosmuecTno wacos ua ocBoenue paboueii nporpamMmel YHUeOHOH AHCHHNINHDBI:
00beM 0bpazoBarebLHON porpammel - 80 yacos, B Tom uuere:
obs3are bHOIN AYAMTOPHON y4eOHOH Harpy3Ky obyuatonierocst - 80 Hacos;

i
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2. CTPYKTYPA M COJIEP)KAHUE YUYEBHOU JUCUMILIAHDBI
2.1. O6bem yuebnoii AUCHHIIAHEBL B BHABI y4e0HO#H padoTi
2.1 O6bem qHCHHIANHEDI 1 BH1bI YM€0HOH padoTh
Bua yuednoii Ob6bem B |
paborel : qacax |
H
O6nbem obpazosarennnoii HpOrpamMmel 80 |
]
AHCHUILIHHBI |
1 cemectp
1. OcHoBHoe cosepskanme 34
B TOM 4HCJIe! g
i
TeOpeTHYECKOE 00YUeHUE ' 26
1ab0paTOpHbBIC 3aHsTHS 4
[IPaKTHYECKOE 00YUCHue
i
2. I]put])eccuoHaﬂbuo—opuellTupOBaﬂnoe 4 '
coepikaHue
B TOM HCITE:
Teopernyeckoe o0yueHue
LpaKTHYecKoe 00yueHune -
2 cemecrp
1. OcnoBroe coaepmanne 46
B TOM YHCJIC:
TCOPETHYECKOE 00yUYeHne 28
12
11abopaTopHbie 3aHsATHS %
MPaKTHYECKHE 3aHsTHS
2. Hpoc[:eccuouanmm—opueﬂ'mpoaau HOe 6
cogepiKanne
B TOM YHCJTE:
TeOpeTHYecKoe 00yUerHmne
NpaKTHyeckoe odyuenue 6
Ipomexyrounan arrecrauns (m.3auer) J
7




2.2. Temaruvecknii mian u coepxaHue y9eOHHOH THCIHILIHHD

Hanmenoganue pasnenos u tem :' Conepxanue yuebroro Marepuana. 1aboparopHbic U MPaKTHYCCKUE padboTsL, ’ Obbem Yposenn
iz lolt s Tamal 1 AR l____ _ camocrosTenbHas pabora olyuaromuxes — | H&CoB | OCBOeHNS
1 R o 2 i A oy ‘ pib Sl i
Dusuka —— dyunjamenTaibHas Hayka o npupone. LicrecTBeHHO- Hayumbli  MeTOn 2 1
Beeaenne HIO3HANKA, Cro BO3MOXKHOCTH W I'DAHHIBLI HPHMECHAMOCTH. DKCLEPUMEHT W TEOpHs
liponecce nosHanus npupoasl. Moxennposanue u3HYecKuX SBNEHHH H 1IPOLIECCOR,
Posts sxenepumenra u TCOPHH B ITpOLECCe MO3HAHUS NTPUPOJibl. OH3uYeckas BeanuHa.!
orpemuocti wsmepenmwit PH3HUCCKAX  BelMunH. DU3NUCCKHE 3aKOHLL I'paruuby
TPHMCHUMOCTH  pu3MIecKiX  3akoHOB. [ToHSTHC o ¢usnueckoii  kapTHHe Mupa. l
=2 o 3Havenue Guinin lIpu 0cBOCHUH cniermaibocTed ClI0). o — J| | ! ]
(== o . Pamenl Mexammka W . —
Conepxanne Y4ebHOro Mmarepuana N —— N < 4 B L
Tema 1.1. Mexanwdeckoe  BHKECHME U ero BUIBL.  Ilepememenne.  ITyte. Ckopocts| | T J
OCHOBBI KHHEMATHKH L()’['I-IOCHTL‘_‘IbHUL"[‘b MEXAHHYECKOT O JIBHAKCHHUS. 2 ] !
Vexopenne. Vpasienue apmkenus | [psaMosuelinoe BIKEHHE C© HOCTOSHALIM 2 |
YCKOPCHHEM.  JIBMKEHHE ¢ [MOCTOSHHBIM YCKOPDCHHEM  CBOOOHHOIO  majeHus.
Pagaomepnoe  asmxkenme  touxkm 1o OKPYAHOCTH.  YITIOBAasSl  CKOPOCT.
I lenTpocTpemutessioe yckopeHue.. Knnemariika abCoII0THO TREPAOTO Tela .
B e e Hpaxruueckoe sanstue: [ocrpoenne TPAGHKOB IBHKCHHS _ L R == hans il
= _ !_Concmlcage_yqeﬁuom mMarepuaJ/ia - — = 2 - q
e -~ ~-Jema-1.2. -+ 1OCHOBHAS 331a4a INHAMKKY. 3aKOHbI MCXAHAKH Herorona ;e P
OCHOBBI IUHAMHAKNY . - {Cuner B niprpose. Crna THKecTH 1 cuira BCEMHUPHOTO TATOTCHHA. 3aKOH BCeMHpHOro| - 1
5 _ ISATOTEHMS. = : e :
' i Tema t:3:- ‘Conepxanue yuebnoro marepuana o Cuimdiad LESCST AT sl SAe
3aKOHBI COXPAHCHUS B MEXaHUKe Mmiryiibe Teta. 3akon coxpanenus HMITYIIbCA. ' 2 e
Mexanndeckas pabora B MOLIHOCTS JHeprus 3akOH COXPAHCHUS MEXaHUYECKON
[PHEPI'UH.
R e e 4 e Pazien 2. Monekyasipras ¢usuka. Tepyoannavmka 12 -
Coaepxanne vue6Horo mMaTepuajia - . -
Tema 2.1. | OcHOBHBIE HOJOKCHUA MOJICKYIAPHO-KHHETHYECKOH TeOopHH. Pasmeper u macea) 2 1 _-j

_







OcHOBBI MOTTEKYISIPHO-
KHHETHYCCKOH TCOPHH.

—_—

Tema2.2.
OcnoBbl TepMoIHHEaAMUKH

—[uKaja Temneparypnbi. MojisipHad ra3osas nocTosHgasl. l"asoBble 3akommr

Rmﬂexyn U aromoe. bpoynosckoe aBmikenue. Huaddysus. Crpoenne ra3006pasHbIX,|

KHJIKHX H TBEP/IbIX TeT. 1
Waeaneueni ras. Ocnosnoe YPABHCHHUE MOJICKYIIPHO-KMHETHYECKOH TEOPHH Ta30B. 7
Temneparypa u ee mamepenue. A6comroTHbIH HYyJb TeMneparypel. Tepmonunamudeckas

e —_— ]

Coaepxanue yaednoro MarepHaJa iy ———
BryTpennsisi sneprus mpeanshoro rasa. YpasHerue Teniosoro Gamamca. PaGora 1%} v 1
[rerioTa kak dopmbI Tepesiaun suepriy. |

Ilepsoe  mawano  TepmommmEamuxy. AnuabatHplit  npoiecc. Bropoe  mauaso |
.'ITB])MO,HHHaMHKH. Tennosoi meuraress. KITJ1 teniosoro asurarens.

TL(“__d,qcpmaHne Y4eOHOoro MaTepuaia

Tema 2.3. Wcnapenue u xomnencanus. Hachuennii Hap v cro ceokicrea. AbGcomoTnas u 1
ATperarnpie BemecTsa # Ghasosbic [OTHOCHTEbHAS BIUKHOCTD BosnyxXa. Touka pocsl. Kunenne. 2 |
[1ePEX0;1bL. XapakTeprCTHKa KHAKOLO COCTOSHUS semectsa. Hosepxnoctupiit cnoii suakocry. | ' :
- Karnnnasipbie - sni1cnns -XapakTepuCTHKA  TBEPIOIO  COCTOSHHS BEICCTBA. [ i
Kpucramumueckne u amopdusie Tena. ' |yl
CE _ JlaGoparopmbie paGora Ne 1 Onpejenenne BiakHoCTH BO3Ayxa 2t I 2= B e X
: R [ Pemenne sanau ¢ upogpecenonanuoit nanpasrennoctuio Blne arn o5, - 2 | M ?
|_~= - A sy e £ ., Paspen 3. Juexrponnamuka oeen o B NN s SR o e R
Concpanue yueonoro mavepuana ZI— ¢ STt (O R
l'ema 3.1. DJICKTPHYCCKHE 3apsiibl. - 3aKOH Coxpanenus sapsna. 3axon Kyiowa. Diexrpuueckoe 2
DIeKTPHYECKOE T10JIe none.  HaupsmkeHHOCTL - SMeKTPHYECKOro  10JisL. HpoBoanuke u  mmonextpukn B 1 ’
DITEKTPHYECKOM T10J1¢,
Tovenuman. Pabora cun B-?Jiar_pncmfmqecr{om none Konaencaropel. Coeyupenye [
* [KOHACHCATOPOB B Oaraper. Jmeprus 3APAKCHHOTO  KOH/CHCAaTopa.  JHepru 2
[PIEKTPHIECKOro MO |
' Coxepxanune yuebuoro marepuaa e Lo == et 2 R o =
i, seonsosn Tema 32 o YCi10BUS. HEoOX0qUMbIe. JUI _BO3HAUKHOBEHHS W TO/ICPKAHMS DJICKTPHYECKOIO Toka| 2 _
“~-3aKOHBI OCTOSHADIO Toka ~~ [CHIA TOKA * ¥ [LIOTAOCTE - ToKa. = COnpOTHBIEHHE. 3aBUCHMOCTE DIEKTPHUYECKOTO| | 1
Eicremmmaiey S [COUPOTHBICHKS OT MaTCpUana, UTHHBI B ILIOIA11 HONEPEIHOIO CEYEHHs IIPOBOIHUKA ‘
3axon Oma Juls yyacTka Lery.

) ‘

JlaGoparopubie paGora Ne 2 Usyuenne 3akoma Owma uim YHacTKa  IienH. 2
[TOCICIO0BATENLHOTO H IAPATUICNILHOIO COCIHHECH IS NPOBOAHUKOR




Conepixanune yaeGHoro mare pHaja

CBOMCTRA BCIIIECTR,

Coaepzxaniic yuednoro MarepHaaa
Tema 3.5. 3aKOH YICKTPOMATHHTHOH MHAVKIMA. Hpasuino Jlenna. HJ1C

TOKA
-JlaﬁopaTdﬁua'ﬂ_paﬁma Ne 3. Usyuenue spienus

5 Pemenue 3a1a4 ¢ POpecCHOHANLHON HAIPABICHHOCTEI0

St iy . o T Pasnea 4. Koaebanns u poann
=efsra fa3: lC OaepaxanHe y9eOHOI0 MaTepuaa

SHEPrHH Tipu  KkonebarensnoM jsukeHuH. CroGOLHbIE 3ar
Kxostebanus. Boinyxiennsie - MEXaHUYCCKHe KoneOanus.

JeiicTeue MarnuTHOrO noNs Ha ABHKymmics 3apaji. Cuna Jlopewua.

DNEKTPOABKIKYINAS CHIIA HCTOUHHKA TOKA. 3akon Oma ist TToNHOM 1erm. Coenunenn
[IPOBOHNUKOB. COCAUHEHHE HCTOYHHKOR YIEKTPHIECKON YHEPrHH B Garapero.
3akon [ixoyns- Jlenna. Pabora u MommocTs AEKTpUYCCKOro Toka. Ternosoe nelicTRie

Marguthinie

HHIVKIIUK R ABHIKVITTHXCS

AICKTPOMATHUTHOM H HAVKIIHH

____#zfl__.rﬁz__ﬁ

yXaronme

DICKTPOMArHUTHAS HH YKL MPOBOAHMKAX. SlBieHHe camounayKimu naykrusHoCeTs. IHepras maruutHoro noJsi

=—Fema4.t: - momme fKoncbarensHoe: ABIIRCHIC. Fapmonnacekne koneGamma, CroGomine MCXaHHYeCKHE,
Mexanuueckite koneGanus u RojtHbL. KOTEOAIHS. Jlirseiineie  Mexanmyeckne  komeGareinmie CHCTeMBI. | IpeBpanicHuel

MEXaHHYEeCKHe

|

—— e s S g TS
Tema 3.3. Conepaanne yaebnoro marepiaa ) el s = 1 = R =l
DICKTPUYECKHiT TOK B Pa3IMHHBIX [DNEKTPHYECKHI TOK B MeTa Liax. DIeKTpoHHLIH ra3. PaGora BBIXOJIA. | 2 Tt e
cpeax DNEKTPHYCCKHH TOK B MMEKTPOIIHTAX. DIEKTPONN3. 3aKoHBI Dapanes. Ilpumenenme,
JIEKTPOJIH3A B TEXHMKE. DIEKTPUYECKHIl TOK B razax u BakyyMe. Mouusanms rasa.
Buapl rasossix paspanos. 1lousitie o [1asme.
J 2
Pemenne 3a1au ¢ MPOpeCCHORAILHOI HAPBICHIOCT IO, |
| | |
. Conepxanne yucouoro marepuana v el R o3 __: = s S0
Tema 3.4 MaruutHoe 110d1€. Bektop un1ykimu MarauTHOrO 110151, JelictBie MarnuTHOTO 1105151 Ha 2 I 1
MarnuTHOE No1e. HPSMOIMHCHHBIA IIPOBOJIHUK C TOKOM. 3aKOH Amiiepa. I Ipumenense cubl AMnepa. AT JJ




Conep:anne yae6Horo marepuana
Llonepeunsie ® npogOILHBIE BOJHEL XapakTepHCTHKH BOJNHBL YpasHCHHE TIOCKOi 2
= : ~ [Perymeit sonuer. Hurepdepertmst sonn. Tlonstue o madpakimy  BONH. 3BYKOBBIC
BOJIHBI. YIIBTPA3ByK H €r0 MPUMEHEHHE.
Conepxanue yuedHoro marepuana s =
CBoGoHbIe 3MeKTPOMArHHTHBIE KoJ1e6anus. ®opmyna Tomcona. [ lepemeHHbIH Tok
Tpancdhopmaropsr. [Tonyyenue, nepenaya u pacipe/IeNieHHe MeKTPOIHEPTHI 2
Tema 4.2 DJICKTPOMArHUTHOC [107€ Kak 0coObli BH Marepud. DNeKTPOMAIHHUTHBIE BOIHbI,
DJIEKTPOMArHATHLIE KOTeOaHusT 1 (CBoliCTBA YIEKTPOMATHUTHBIX BOJTH. H306petenue pamro A.C. Tonossm. Tonstie o
BOJIHEI PaTHOCBA3N.
Jlaboparopueie pabora Ne 4 M3yucuue padoTe! Tparcdopmaropa . 2 l
Paznen 5. Onruka 14
: Sty e i oo Pt Bl ot i - e - YRl il e
Coaepranne yuebHoro marepuaia = { ey AT ﬁ____t[__
Tema 5.1. CKOpOCTh pacHpocTpascHus CBeTa. 3akomHbl OTPAKCHHS W npeioMiieus ceera. |lojHoe 2 l
[Tpupona ceera o1paxenne. lpunmmn oiirenca. 2= ] L= | P o
s' Hunsel. Bugsr smus. Iloctpoenne B misax. 1as KaK ONTHYECKas CHCTeMa. 2
! (__}r_rﬂg}lﬂ(gp HpHOOPLI. ']'eJ'lecgpgbl._ B, 5 o {l_ b _I__
,' Jlaboparopusie pabornr Ne SOnpesic icune I 2
‘ LIOKA3ATENIA MPETOMIICHUS CTeKma o pn  me A ol
- Pemenne 3anaq ¢ npodecenonanbnoii |J 2
[_ e _ HANPABJIEHHOCTHIO (T e Bty -
i‘ Conepxanne yuebnoro marepuaia I T e
| Tema 52 HMutepdepennms - ceera:  KorepeHTHOCTS | CBETOBLIX nyqed.  Jlndpakums cpera.
! Bonanosble cBoifcTBa cBOTA Jndpakuus ma menmn B napamienbHelX - ayvax.  Hudpaxnmonnas penreTka. ol 1
] -Hoaspusanis nonepeunrix somm. Jlncnepens crera. - e i
= Buwt cnekrpos.  T1Ikana S1eKTpoMArHHTHIBX H3IYHeHuH. CHEKTPBI  MCITYCKaHHS. 2
----- CHeKTphl - HOPIIOIHeHHS - CrrektpaibHblil - anaius. I(.‘nempwbﬂue KJIacchl  3BE3. e
e T e VART DA U0 TO BOR- HATY YCHHE. Wsrparpachoe usiydenue. Pentienonckue Ty Mx——--
[IPHPOAA i cBOHCTBA. []kaia o1eKTpOMarHETHBIX H3TydeHul g _ A |
JIabopatopuas paGora Ne 6HaGiozenne CIJIONIHOTO U JIHHEHTaTOro CIIEKTPOB M= "y
e ——— Pamea6.duevenrsr kpanionoii pusnku T yeorYs NNy
|Coneprxanne yue6uoro marepuaia Trs [ F |




Tema 6.1. Tenosoe H3ITyYECHHE. Kpanrosas runoresa Ilianka. Kopnyckynsipro-Bois0Boi 2
KBanTosas ontrka Ayanusm .Potorsl. Bremmmii poroanekrpuyeckuii sbdekt. Buyrpennnii horordexr.
: VpasHenne Diinirreiina s tHorosddexra.

fConepma}me y4ebHoro Mmarepuasia 2

Tema 6.2. C Slnepwast mosiens aroma. OneiTs 0. Pesepdopra.Moseis aroma BoJiopoza 110 H.bopy.
Dusnka atoMa H arOMHOIO sippa  [FcTecTBeHnas PATTMOAKTHBHOCTh. 3aKOH PaIHOAKTHBHOIO pacriaja.
Conepxanue yuednoro marepuaia

Crpoenue aromuoro gapa. Jledekr macchr, PHEPIUS CBA3H U YCTOHYHBOCTH ATOMHBIX 2

s/iep. SluepHble peakiun. . Jenenne tsokennix saep. [ennas AJICPHAs peaKIims.
|

{C OepRaHue y4ebHoro marepuana 2
Slaepubiit - peakrop. Tepmosinepubtii — cuntes. DHeprus  3Be3n. Hoayuenne
[PATHOAKTHBHBIX  H30TONOB M MX  IIPUMEHEHHE.  bBHONOIrHYecKoe JIcHCTBHE
PA/THOAKTHBHLIX M3JIYJEHHUH. DIEMEHTAPHBIC YACTHIIBI oo I B e e *
~laboparopuas pabora Ne 7 Msyuenme TPCKOB 3apAKCHHBIX YaCTHIL C [TOMOIIBLEO .
Kamepb! Buiscona.
.’ Pemenue 3a1a9 ¢ npodeccnonansuoii HAUPaBJACHHOCTHIO 2
= R e e S
Pasgen 7. Crpoenne Beeaennoii 6
Tema 7.1 Crpoenue Comeunoi (ComHeynas cucTema: IIaHeTH 1 MaJlble Te/la. cucTeMa 3emusi—Jlyna 2
i CHCTEMBI il _
Tema 7.2 Dromoums Beesennoii Crpoenne u sBomoims ConHua H 3BE31. | alakTHKa CoBpemeHHbBIE IpeiCTaRIeHus o 2
CTPOCHHH H 9BOOLKMK Beenennoii : J
i S r‘J[aﬁop‘:rmpuaﬂ padora Ne 8 . M3yuenne xaprs! 3pe3iHoro teda 2
Beero = =" : - 8049

= --jlﬂﬂ-X&pﬂKI&pHCTHKH-}IPO{;HS OCBOCHUS YYeOHOrO-MaTepraiia HCHONB3YKOTCS - CIIEAYIONTHE 0003HAYEHHS :
I. — o3nakoMuTenbHLI (V3HABaHWE paHee H3YUCHHbIX OOLEKTOR, CBOHCTB);
2. — penposyYKTHBHBIH (BBIIOIHEHHE 1CSTCILHOCTH HO 0DpasLy, HHCTPYKILMHK HIIH HOJ PYKOBOJICTBOM );
3. ~IPOAYKTHBHBILI (I1ITAHAPOBAHKE U CAMOCTOSTEIBHOR BBITIOTHCHHE JCATENbHOCTH, PEITeHHE HPOOIEMHBIX 3aja4).

= = _ e




3.XAPAKTEPHCTUKA OCHOBHBIX BHUJ0B YLIEBHOI/I ZEFHTEJILHOCTI'][

CTYJIEHTOB R ENEY
COﬂCpraHHE 00yuecHUs XapakTepHCTHKA OCHOBHBIX BHIIOB ,ﬁéﬂE,IbHOL TH CTYJICHTOB
. (Ha ypoBHe y4ueOHbIX JeHicTRHIT)
' Brenenne YMeHus 0CTAHORKH 1ie Jell JIeTeNBHOCTH, MianhpoBaHHs coﬁcmcnnﬂ

ACATEIBHOCTH ULl JIOCTHIKCHHUS  [10CTABACHHBIX HeaeH, IPEIBHACHHS
‘BO?MO}KHMX PE3YILTATOB dTHX ACHCTBHN, OPraHUBALHU CAMOKOHTPOJISI |
OUEHKH MO1y4CHHBIX PE3YILTATOB. Pa3BUTHE COCOBHOCTH SICHO H TOHHO)
H3/lardrb CBOM MbIC/IH, JIOTHYCCKH OGOCHOBBIBATL CBOIO TOYKY 3peHud,
[ BOCNIPHHHMATL M QHAIM3UPOBATL MHCHHS = COBECEIHUKOB, NpU3HABas
MPaBo Apyroro uesioBeka Ha uHoe MHeHMe. |lpou3seenie U3MEPEHUS
(bm}mcxu\ BCJIHYHH W OUEHKA TPaHuLbl nmpuuﬁocwu H3MEepeHui.
IJpL,lLIdBIL,‘HII\. I PAHATIBL MOTPCLIHOCTEH W3MEPEHHHT TIPH MOCTPOSHHHU
rpauKOB.  YMeHHE  BLICKA3BIBATH  [MNOTE3bl IS 00bsICHEHHS 5
HAOOMAeMbIX SB/ICHHH. YMEHUE IPeUIarars MO/ TH SBIeHMi. Vkasgrue
| FpaHHLl [PHMEHAMOCTH (DH3UYECKHX 3aKOHOB.  M3i10KeHHe OCHOBHBIX
' HOJIOKEHNH  COBPEMEHHON  HAyuHOl KapTHHb Mupa. [lpuBengnue
'11p[-1mep03 ‘BIMAHUSA OTKPBITUH B (H3MKE Ha rporpecc B TEXHHKE
TEXHOJIOTHA  mponssoAcTBa. Mcenosb3oBanue ViHTephera ans moucka
[1»111(])0 DMAIHK :

1 MFXAHHI\A _ _ .
Kunemaruka llpeacTaBicHue  MeXaHM4YeCKOTO  BMAKCHHA  Teia YpaBHEHUHMH
3ABUCUMOCTH  KOOpPAMHAT © - IpOCKIHeH | c’kc})pocm OT  BpEMgHH.
Ipeacrapienne  mexanmueckoro JIBH}licéHHgf 1eaa  rpadukaMu
BABUCHMOCTH  KOOPJIMHAT W rlpoélcuuc;ii CKOPOCTH  OT  BpEMEHH.
Onpezenenve koopaunar npon_lunuoro yTH, CKOPOCTH M yCKOpeHHs
Iea 10 rpaguKaM 3aBMCHMOCTH KOOPAMHAT K NpOeKHii CKOPOCTH) 0Tl
BpeMeHH. Onpejieiicnue  Kkoop; (HaT, HpOHﬂCHHE)I‘O IIYTH, CKOPOCTH M
| YCKOPCHHST TeJId 10 ypaBHEHHIM mﬁncnmocm KOOPIMHAT U [IPOEKIHIf
' CKOPOCTU  OT  BpeMeHH. “pOB(.,J,LHHCT. c.pati‘smﬂre ILHOTO  aHalp3a
PaBHOMEPHOIO " PABHOLIEPEMEHHOIO  JBHIKEHMUA, VYkazatine
MCHOJIL30BAHNSA  OCTYHATETBHOIO i deUJ,dILIIbHO[‘O JBHIKCHUEH
rexnuke. [lpuoGperenne onwita paombl ﬁ [PYNIE ¢ BBIUIOJHEHHEM
PA3AMIHBIX  COUMAILHBIN  pojigii, Pd_ipa60’f‘]{3, BO3MOMKHOH CHCTEMB]
VIEHCTBUI M KOHCTPYKLMH Ui ?KLDLPLI\AGHTQHLHOIO OlIpeaeTeH s
KUHEMATHYCCKUX -~ BEJIHYHH, Hpcucwamenwe- ---wfﬁcbupmaunu 0 BHIAX
JIBHIKEHUS B BHJ1€ TAOIHIB e
3aKOHBI MEXaHHUKH OObscHEHHE JIeMOHCTPALHOHHBIX ’ahcucpmiemoa HOATBEPIKTAIOITHX!
Hetotona [3AKOH  MHEPHHK Mamepenne \ddccm' rea. Msamepenne  cujin
[B3AUMOIECHCTRBHS  TeT Bbmmnume "iIId‘iCHHﬂ CHJI MO W3BECTHLIM
| AHAUCHHSIM  Mace B3aHMO); lemrn}m:um Tl M MX  YCKOpEHMit
Borancsienne  snavenns  yekopenwii ted' o H3BECTHBIM 3H3LICH:jilM
JICHCTBYIONIMX CHJA M Macc Ten Cpaﬂme‘ﬂﬁe CHIIbl JIEHCTBHS | K
NPOTHROJACHCTBUS IIpumeHenne 3axona BCCMHUPHOTO TSITOTEHUS TIPH
pacuerax Cuil u YCKOpEeHUH B3aUMO/ICACTBYIOLIHX Ten CpasreHue
YCKOPCHHS  CBODOJHOrO [a/eHus !lflI_Il.]g:l_l—lt?’ldX-_CO,-"IHk:LlHOI:‘]' CHCTEMBI
Beiienenne B rekere }"1[@61:1'&“1]{21' bm-tdm{m_x" KaTeropus  Hay4dHou
| = HH(pOpMalLuH '
|3aKOHb1 coxpadenuda B |[Ipumenenne 3akona LO)\deeHHSE Hunwu,:.a ,:1.7;1 Hhmmc:u.mm H3MEHEH
MEXaHHKe CKOPOCTEii TeJl 1IpH MX B3aUMOIEHCTRHSAX. Mzmepeﬂne paborbl cui
J H3MEHCHNE KHHCTHYECKOH JHEpruu Tena, Boruncienue paGoTel cus
J __M3MCHCHHSA KHHETHYECKOH JHEPrHH Teja. BLHH(':.HEHH:% IIOTEHIIHATBH

1'%:’ = N 'Et
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| TePMOAMHAMHKH

L . Z0CHO
OcHOBEI Mo.!rcrc}-'nﬂpnoﬁJ!Bbmom{cn
KHHETHYCCKOU TCOPHH. MOACKYISPHO-KHHETHYECKOI

B I'PABHTAllMOHHOM

nojie. On PCAC/ICHHE [OTCHIIHA

J')HL‘pl'I-IH el

bHOI|

PHCPIHH VTIPYTO Ae()OPMHUPOBAHHOTO Teid f1o. H3BECTHON nedopmaupn u
pKecTkocTH  Tena. Ilpumenenme 3axona joxpaﬂeﬁm MEeXaHHYECKOM
”BHCDI'HH pH  pacderax = pesyibraroB  B3auMOjeHCTBHH | Ter

|

I'PABUTALLHOHHBIMH  CHJIAMH W CHJIaMH YHIpyrocTtu. Ykaszarue TPaHMIL
IPHMCHUMOCTH 3aKOHOB MEXAHUKH, yl(&?aHHC }'HQGHI:IX JAHCUHHILIHH,| pH
EL\_H_L'HIlil_l\iﬂ_’lﬂj_)l_:l?\’_ﬂ_t‘l'l_();lb'a\ FOTCH 3aK0HbI COXPaHCHHA,

OBbl MOJIEKY.ISIPHON ®U3HKN U TEPMOIMHAMUKH ||
HC  IKCTICDUMEHTOB,  CHIVKAINMX = JUId 000CHOBgHHUS

teopur  (MKT). ! Pemenue 3anaql c

[IPUMCHCHHEM  OCHOBHOIO  YPaBHCHHSI MOJICKVISIPHO-KHHETHYe RO

TCOpHH ra3os. OnpejieleHHe [APAMETPOB BEINECTBA B razoobpazuom
COCTOARHMHM HA OCHOBAHWH VPABHEHMUS COCTOAHUS MICANbHOrO [asa.
Onpejenenne HApAMETPOB  BCLIECTBA B 1a3000pa3sHOM COCTOSIHHM ©
MPOHCXOMALIMX MPOLECCCOB MO TpaduKaM 3aBHCHMOCTH p (T). V (T, p
(V). Dxenepumentanbaoe -ueene 108aH e sagucumoctu p (T), V (T)), p
(V). llpencrasicune B Bue I'papuKoB  H30XOpHOIO, H300apHOIY M
M30TEPMUIECKOTO  mpoueccoB.  Brluncienue cpeanett KHHETHYEKOMH
SHCPIHH  TEILIOBOTO JIBUIKCHUS MOJICKYJl {0 M3BECTHOH Temmepalype
BelllecTBa,  BbIcKasbipanue runoTes s pﬁ'bﬂcueﬂm"HaﬁJllozlaeMe;f,lx
SIBJICHUH. Ykaszanue rpanun [IPUMETHAMOCTH MO/ «UCATbHBI raj» u

BeROHOBMKT. =~ Rif

Ifl'zmicpcﬁuc KOTHYCCTBA TEIUIOTHI B NPOIEcEax Tenonepenayu. Paduer
KOJIHUeCTRA TCIVIOTBI, HEOOXOUMMOTO ~ 1ist ‘OCYIIECTBACHHS 3a1aHHOIO
fpouecca ¢ renjonepenauer. Pacuer nimeyerus BHYTPEHHCH 3SHepruu
Te/l, paboThl U mepeaHHOIo KOJIHYCCTBA TEINIOTH ¢ MCHOIL30BAHHEM
NCPBOro 3aKOHA TEPMOAMHAMUKH. Pacuct pa]f)'o_ﬂ_}.;, COBEPIICHHOM rajoM,
10 rpaduKy 3aBUCHMOCTH p (V). Beluncnenme paGortsr rasa.
COBCPILCHHOH TIPH  HIMEHeHnH COCTOAHUA 110 3AMKHYTOMY LAY,
Beruncnenne KITJT mpu COBEPIIEHHH Ta30M 'PaboTel B npouecgax
H3MCHCHHS COCTOSHUS MO 3AMKHYTOMY LUKy, Qﬁbﬂ(:l—ﬂeﬁne [IPHHIEIIOB

VIGHCTBHS TEIUIOBLIX MAILIHH. Jlemoncrpaims ponu Gusuku B cosnanmh u
I T B (] 141 :

COBCPUICHCTBOBAHWM  TCIVIOBBIX  iBurarened.  Msiomenne CYTH;

IKONOPHUIECKHX  11poOJeM,  0GyCIOBACHHBIX _-' pabotoii  reroBkx

ABUTATEICH W MPEUIOKEHHe TyTH HX peimenms. Vkazaune rpaduig
HPUMEHUMOCTH  3aKOHOB 1'&3px10;m_m?[amn_m.i | Vmerite BECTH  Juajlor,
BLICTYIIIHBATE MHEHWE OINIOHEHTA, YYaCTBOBATL B JAHMCKYCCHH, OTKPHITO
BhIpaXdTh W OTCTAMBAThH- CROIO --r-qtllfc:\;'-—?gf;}lid-sln. “YKazaHwe yueGHBIX
JMCHHILTHH, [IPH H3YYeHHH KOTOPBIX HCIO/IB3YIOT YueOHbIH MaTepHar.

CaoficTBa napos,
MKUAKOCTEH, TBEpIbIX
e

DICKTPOCTATHKA

Jil}_)_HM_B_IIGHHHX COBPCMCHHBIX TBEPIILIX H aMOP(HBIX MaTepHAIOB.

WUsmepenue  BiaxHocTH BO3,.T.L}[}&:8.._ Pacuer icogrfml_ie_i:q‘aa TEMI0T
HEOOX0UMOr0 st OCYIIECTB/ICHHA n_'po"ueét:a ﬁepexona BeulecTra
O/THOTO aI'perarHoro  COCTOSHUA ' B pr'j'froei JKCIEPHMEHTANLHOE
HCCIICI0BAaNE  TCILIOBLIX CBOHCTB Beinecrsa. Ilpuseachue IPUME[OB
KamWUIIPHLIX  ABJICHUI B ObITY, npupone, rexHuke. MHcenenoBadme
MEXAHHYECKHX CBOWCTB TBEP/IbIX Tel. [MpuMenenie pusnueckux norsmyil
I 3dKOHOB B yueOHOM MaTepuane npoheccuoHaTbHOro Xapaxrepa.
Menosbsosanne Murephera Add norcka naGopmMaluy o paspadorkax

BI,
u3

. 3DIEKTPOJIUHAMUKA A _ _
Bbiaucienue cuil B3AUMOACHCTBUA mqeqﬂb;x ICKTPHYECKHX 3apsI0B.
Breiyucsenue HAIPSKEHHOCTH | ,;).'1,‘;‘.¥<;sz[111€§0on'!0 [onsg  OJHOro |

HCCKOMBKHX  TOYCYHBIX  INEKTPUYCCKHX | 3apsiIoB. Beraucienh

i
'
i
i




HOTCHIIHAIa JICKTPUYCCKOrO 1105 OJHOIO M HECKO/IbKMX TOYEYHBIX

VICKTPHUCCKHX 3apsi0B. U3Mepenne pasHocTy noTeHnmaios, WsmepeHue
YHEPINH SMCKTPHUCCKOTO 0I5 3APAKEHHOTO KOHJIGHCATOPA. Brramenghue
PHCPIHH DICKTPUUECKOIO MOMS 3apsKeHHOra KOHJICHCATOpA. Paspaorxa
[IaHa M BOSMOKHOH CXeMbl AeHCTBHH HKCIEPUMEHTATLHOTO ONpe e IPHuUS
HICKTPOCMKOCTH  KOHJCHCATOPA M JIHOIEK|PHYECKO HOPOHULIAEMOCTH
Beitecrsa. [Iposenenue cpaaHuTenhfzm['o:axlanma 1'paBHTauHOHHor§J’ H
ICKTPOCTATHYCCKOTO OTeH, : : ||

‘ TTocTostHHBL TOK

MariuTHble sBIeHus.

ICIC/ICTBCHH bix ¢ Bsl3Q0.

OGbsicuenne  upuponsbl WICKTPHYCCKOIO  TOKAa ' B MmeTaniax
VICKTPOJIHTAX, ldsax. BaKyyme M IlUJl}’l‘[deOIJ.HPIK&x I Ilpumenenue
PeKTpoiiza B Texuuke [ [IpoBejenue CpaBHHTEILHOTO anajiisa
HECAMOCTOSATEILHOTO H CAMOCTOSITE/ILHOTO Ta30BBIX paspsios HMamepdtine
MOIIHOCTH  YIEKTPUYECKOI0 TOKA. H3mepe!ﬁlple I IC u Bi—IyTpem@m
CONPOTHBICHHA HCTOMHMKA TOKA. BBIMONHEHME PACUETOB CH/IBI TOKA W
HANPAMCHUN HA y4yacTKaX IIEKTPHUECKUX wenel. OObicHeHHe Ha
MPHMEPE YICKTPHYCCKOH 1LIENH -C - ABYMSI HCTOYHHKAMH TOKA (30C), B
KAKOM CJTyHqae HCTOYHMK ICKTPHUECKOH Hepruu paGoraer B pexcqme
FCHCpalopd, a B KAKOM — B pe)XuMe NOTpeOHTEI. Onpeneneruel
TCMIICpATYpRl HHTH HaKalnBauus. V3MepeHue diekTpudeckoro 3apgna
2JIeKTpoHa. CHATHE BOJIBTAMIIEPHOI gapaKT_'eﬁHchH anofa. IlposeneHne
CPABHUTCILHOIO aHAM3d MO/YNPOBOAHHKOBBIX AMONOB K TPHOJDB.
Mcronp3oranne Muteprera s HOMCKa MH(POPMALIME O MepCreKTHBax
Pa3sBHTHS  TIOAYNPOBOIHHKOBON ~ TeXHMKH!  YeraHoBka anLmHT&

Msvepenne  wniykimm Mal'lm;FHQ[“é)_ Ii%b.'-l}l.i Beraunciienue Cj«n,
JICHCTBYIOLIMX HA [IPOBOHUK C 'ro_fxoazl B MArHHTHOM M0JIe. Bbmlzlcneii

CHJI, NTEHCTBYIOLIUX Ha AMCKTPHYECCKHHA 3apsijl, ABHXKYITHHACS B MATHHTHIOM
noje.  Mceenenosanuwe — gpiaenwmii JIEKTPOMAT HHTHON WHIYKIHH,
CaMOMH/IyKUMH. Bbramcienue snepriun ﬁwfli'u'u'l;x-Lpro noist. OObicHe e
UPHHLHNA  eHcTBUS  IeKTpoBuraTess. O6bsiciierine TTPHHLIHIIL
WICHCTBUS [CHEepaTopa 'a_rrek'rpw-le_ucofr'o _Toi(a" H ICKTPOH3MCPUTEIBHBIX
HpHOOpoB.  ObbsicHenwe npuuumIE | JehéTsus Macc-criekTporpada,
YCKOpHUTCIICH 3apAKEHHBIX YACTHIL, Qﬁjagcﬂle‘ﬂple POITE MarHUTHOTO TS
3eMITH B XKH3HH PacTeHuH, KUBOTHLIX, uesoBeka. | Ipuseienie [PHMEPOB
MPAKTHYCCKOrO TNPAMCHEHUS H3YYEeHHRIX 'sl_B}lel-mﬁ; 3aKOHOB, NPHOO |

VCTPOHCTRB. [IpoBesenne cpuaﬂn’ﬁ:np’ﬂﬂ_’x‘o | aHaiu3a CBOMCTB
DIICKTPOCTATHYECKOTO, MArHHTHOTO W BHXPEBOTO AICKTPHUYECKHX 10
OGuschenne Ha npumepe MarduTHEIX Ha.r[e}thﬁ, poueMy (H3HKY MO
PaccMAaTpUBATL KAK MCTAAUCLIHITITHHY, i§ : :

Mexannueckue
KoJieDaHus

4. KOJIEBAHUS W BOJIHBLI
Mceneaosanve  3aBucuMocTH nepHoaa icoheﬁawﬁ- MaTemamqeci«)r'o
MAATHIKA OT CIO JUTHHBI, MacChl ¥ aMILTHTYbI KoseGanui. UccnenoBarme
3ABUCUMOCTH TIepHoAa KoseGaHuii [Py3d HA TIDY;KHHE OT €ro Macchl
PKECTKQCTH MPYKHHBI, Bbgqy}?uem&_e’ i _rllepi»rcf)__;lei: KomebaHuii
MATEMATHYECKOIO  MAaATHUKA 110  HU3BECTHOMY 3HAYEHHUIO €ro JUIHHBI.
Borunciienne nepuoza Ko1e0anwmit r_p}-’a’a‘ Ha n’py;kang: 110 U3BECTHBHIM
SHAYCHUAM CrO MacChl M IKECTKOCTH NpymuHbL BepaGorka HABBIKOB
BOCIIPHHUMATh,  aHAJIH3HPOBATH, 1lepepa(§a"'rw:}a'lr3 W TIpeBSBISITL
MH(DOPMALIHIO B COOTBETCTBHH ¢ HMOCTaBIeHHBIMH 3aauamn, | [puBerere
HPUMEPOB  ABTOKOJleDareabHbBIX MEXaHHYECKHUX = CHCTEM, l'lpose,uéx-ﬂue
Kiaccuukanun kojebanni, e b ke ' il

Ynpyrue BoJiHb

LT . ]
M3mepenne jumnb  3BykoBoi BOHBL, 110 pesynbraraM HaOmoaeHpi




|mﬂcp(pt.,pcmum 3BYKOBBIX BOUH. HaGmouenne u o0bsicHene SBIEHMH
HHTEPQCpeHN U JIMDPAKLIMH  MeXaHHUCCKUX | BOTH. LIpencrasngyne
00:1acTell IpUMeHeHNs YiInTpasByKa H MEPCHCKTUBbI €T0 HCHOMb30BAHMS B
PA3MUHBIX 001ACTSX HAYKH, TEeXHUKH, B MeauuUHHe. V3nomenne CyTH
OKOJIOTHUCCKIX 1PobiIem, CBA3AHHBIX ¢ BO3ACHCTRHEM 3BYKOBBIX BOJIE)_; Ha
OpraHus3M 4e¢I0BeKa. BRI { . 1

ONeKTpOMAarHHTHEBIE hlaﬁmo&eﬁm OCLHIIOrpaMM FapMGHIiHLCKH!X aneﬁaﬂuffl CHJIBI TOK4 B
Kosiebarus uerm.  Mamepenue JICKTPOCMKOCTH  KOHAeHcaTopa. . MamepeHue |
MHIYKTHBHOCTD  Karyrukn, Hcenenosanue | siemus AIEKTPHYECKOTO '
PC30HAlCA B mocieoBaTenHol uenn. IIpoBenénue anaiorsu MEDR LY
cbmwm:cumu BEIMHHHAMU.  XapaKkTepU3YIOUMMH  MeXaHHYeCKyK)|| 1
WICKTPOMATHATHYIO Koebare/ibbie CHCTEMbL. Pacuer sHauenmit ciappr
TOKa M  HalpsXKeHHs Ha JJIEMEHTAX Henu LIEPEMEHHOr0  TOKA.
ViccaenoBanwe npunmmna neiictsug TparchopmaTopa. Hccnenosauue
PUHILHIA JICHCTBAS IeHEPATOpA IEPEMEHHOI0 TOKa. Henonb3osarue
Wrrepiiera s nowcka MHQOPMALME 0 COBPEMEHHBIX  crocdBax
_ UICpe/Iaun YICKTPOIHEPIUK. i ot oot it :
)wcmponmmmnmc 'Uumuns ICHHC  Pa/IMOTICpe 1aUH " p:t,IHOl‘lth‘,Md Heenenopague
BOJTHbI CBOHCTE JJIEKTPOMAIHHUTHBIX BOJIH ¢ IIOMOLIIBI-O MODHﬂbHOFO TeJe- tl)o Ha.
Passuriie ueHHoCTHOrO OTHOWIEHHE K H3yt{aeM51M Ha ypoxKax buspKn
O0OBCKTAM M OCBaWBAaEMBIM  BUIAM AgaTesnbHocTH,  OObscHeHH e
NPUHIHIIHAIBHOTO  Pa3IHYUS TPHPOZIE] vnpl_s,mx H D1eKTPOMarHATHBIX
BOJIH. ~ M3jiokeHHe CyTH  dKOAOTHYCCKiiX npoGem, CBH3aHHble.c'
VICKTPOMATTUTHBIMH -~ KoJieDauusiMu 1 BOJIHAMK. OfbacHenne PO
DACKTPOMATHUTHBIX BOJIH B umpew,HHbl\ uecIen BdHH}I‘( Bcenenuoﬁ
S5.0cHOBBI crieuna Lo Teopun o'mocm*énbﬂoc 70 I

OcHoBeI crieuuantsaol | OObsicHenme 3HAYUMOCTH OnbiTa ' | MﬂHKeﬂBCOHa- - Mopiu
TEOPHH DopMynHpOBaHHE TOCTYIIATOB OGbsicrefine 3(}3:1)81(1"& 3aMEIUICHHS
OTHOCHTCJILHOCTH  [BpeMeHH  Pacuer smepruum norcos _AMIYIbCA, 9HEPIHH cnoﬁo,a ﬂﬁ
dactnibl . BeipaGotka HaBkikoB BOC]‘IPHHHMaTI: 23 dHaJIH3HPOBEL|TF._,

lepepadareiBarL npmmmms HHd)(JpMﬁL{HI-O B, COOTBETCTBHEY| C

_[mocrans ILI{III)l’\]lI 3, ld'—!(l'\lli




6.0TITHKA

[Ipuposa cera

mpeavera. Pacuer onrudeckod cHinl auH3BL I/IsMepeHue (boxyc,
paccTosHus HH3bL Menbitanue mozenes MHKPOCKOIIA H TEJECKOomMa, '

[ [puMeneHre Ha NpaKTHKe 3aKOHOB OTpd)KeHHH W 11IpEIOMIICHHS CBeTal HpH
peLeH K 3a71a4. OTnpeieieHne CreKTpaibHLIX IPAHUIL 4y BCTBH' renbuuac’firu
{IC/IOBCHCCKOTO  I1a3a.  YMCHHE CTPOMTH  M306paneHus [1PEIMETOR,
JlaBacMble JTHH3amMu. Pacder paccrosiHus ot JTHH3BI 10 moﬁpami_ﬁ'nﬂ

Bonuossie cBoficTra
cBeTa

Habmonenne  sisienus  unreppepeniun (MTCKTPOMArHUTHBIX  BOJIH.
HaGmonenne  ssienns  audpakimin YICKTPOMATHUTHBIX BOJTH. |
Habmonenne  sipiienns MOJISIPHA3AIIN  3JIeKTPOMATTHTHBIX BOJTH.
V3vMepeHue  /UTHHBI  CBETOBOM BOMHBI 110 pesynsraram  HabmongHus

CneKTpamu. [lpuBencHue npuMepos  nosiienus s LIPHPOJTE

aBleHns  uurepdepentmn.  Habsonenne  spienis Jppakuun  cBera.
Habmoxenue  apnesns  nosspmsamun  u Aucriepcun - ceera.  Ilguex
PAIMUMH 1 CXOACTBA MEKAY AMPPAKIHAQHHBIM U MHCTICPCHOHITBIM

H

[KOTOPLIC HCMOJIL30BAHHBIC ITPH H3Y ‘IGHHH HB.HEHHPI

I{BaHdeﬂ ONTHEKA

HCIIOTIL3OBANMA B TEXHHKe SABICHUN WHTepdepeHuuy, audpak] 11
HOMApUsalMd 1 jucnepeun cseta. llepeunciienue MeTonoB HO3HATMHMS,

_ 7.JEMEHThI KBAHTOBOI dH3HKH

Habmronate  doroonextpuueckuii J(D(pem OG’bHLHHTB 3aKQ
CrosieroBa u jasnenue cera Ha OCHOBE: KBaHTOBmx [peacTaBel

Habmonenne  dorosnexrpraeckoro | 3@1([)61@3 ‘OObsicHeHHe  3aKOHOB
CroneToBa Ha OCHOBE KBAHTOBBIX MPE/ICTAB IcHHH, Pacyer MakcumanmsHoit
KHIETHYECKOH IHEPIHU IMEKTPOHOB lpu (borout,mpwummw 3£b¢elf%re.
Onpeacenne paboTel BIXOJIA DﬂCKTpUHd o rpadmm 3aBHCHMO T
MAKCHMATbHOH KHHETHUYECKOH SHeprim cporoaJreiclponoa or qacui' ]
cBeta, M3mepenne paGorsl Bhxoaa 9 iekrpoHa. INepeducicnne nputol
YCTAHOBKH, B KOTOPBIX MPHMEHSETCS 6 ﬁ’:’iliiHéIJLLHDHHOCTb Q)lf)ma(pcbel Ta
OGbschenue KOpIYCKYJISIPHO-BOTHOBOIO JIyaiu3ma CBOMCTB  (hOTOH(

OObsCHEHME POJIH KBAHTORO! OLITHKH B pasBHTHU LOBpe\’leHHOH (1)H3HI<!" A

du3nka aroMa

®u3uka atoMHOro H“lpd

HEO"[PO’[LHHL JIMHEHYaThIX LHL«KT[}C‘B Pacqel L{aC]Olb] H ﬂHHHbI BO.

'iHHL‘H‘IdTU[ ‘0 CHEKTPa aroma BO:IOpUD,ﬁ H pd&ﬂﬂ'%Hﬂ JHHEHYATHIX CIIeK

NPUHIAIA JEHCTBHS J1asepa. Hpnnen‘emtefnpdmepms chcmbsona}

HCIYCKAEMOI0  cBeTa 1pH  Tiepexoae aroma so;mpo,qa U3 o,anqro
CTW[IHOHapHOFO COCTOAHMSA B _ADYroe. O@bmﬂelme nponcxoxcm;,i}ia

OB
pasiuuHbIX razon. Mce 1C/I0BAHHE JIMHEHYATOIO CIIEKTpa: Hccnenosanue
[PHHIKNE PadOThI IIOMHUHECHEHTHOI JLAMITBL. ' Habmosenue u oﬁmcne; _['

J1a3epa B COBPEMEHHOM HAayKe W TEXHHKE. I/ILnOJImOBaHHc I/IHTepHeTa;_ I
noucka HHPOPMALIME O EPCIICKTHRAX [TpHMLHLHPE.‘rI nazepa Brruucnerue
_PUIHTIBL BOTHBI ¢ Bpoiias yacThiib] ¢ & ygmecmbm 3HAYCHUEM HMITYNIbCA |

|
YKC/a aTOMHOTO sijipa, BO?IIHI(&EO[LLLFO B Lpeay L’rlare pagnomnBH
pacuaia. Berducrienne sneprun, 008060)1{,4at01uenc:~r MPH paM0aKTHB

PHCPIHH,  0CBOOOKIAIOMICHCS 1IPH  siAepHBIX peaxiusix. HOHHM&
HPCHMYLICCTB M HEIOCTATKOB  HCTONB30BAHKMS  aTOMHOM 9Hepmu
MOHH3HUPYIOLIMX H31yUeHHi B npowmmncmtocm._Me:muuﬂe H3nozke
CYTH DKOJIOIHYECKHX T1poGiem, LQHS&LHHBH 6HOJ10FH‘{E!CI{HM JCHUCTBH

Hatnoerime [PeKOB  anabha-yacTun B | Kdmcpe ' BHﬂbcoia.
Perucrpuposanne SUCPHBIX H3IYYCHHH ¢ HOMOIIBIO cqcmnka I“eﬁrepia.
Pacuer SHepruu CBA3K aTOMHBIX suep Onpeue'lcmie 3apsiia u Maccosoiljro

'M
pacriasie. Onpeaenenue upomrmua Mepnou pEAKIIMH. Bbrqﬂcnel He

H

DA/ IMOAKTHBHbBIX H3ITYHEH U, Hpmae,zemae mdccncbnxar

.-

SJICMCHTAPHBIX YacTHL [10 ing (bmmecmv[ XapaKTepHLTHKaM (Mﬂf‘




CTOM: CTOJBL 10 KOAMYECTBY ~00YHAIONMXCA: CTYIIBS: ayJINTOpHAsl 10cKa ¢ METAITHYCCKH
| TIOKPBITHEM /ULl KpellieHus /ICMOHCTPALMOHHOTO  0GOPY/IOBAHHSL: CTEIIAK JUIs _Mo,é]_emlef_f‘-’
| MakeToB: wKadbl 118 MOJC/IEH H MAKCTOB: IUIAKATH U TabJIMIbI M0 H3yyaeMbIM pazgell

. crnenunansuoctu CI1O, — M., 2016

SapAly. BPEMEHH 5Ki3HAM). Ilonnmanme uennocredt HAYYHOTO ITO3H

1305801

MHpa He BOOOlle /UIS uenoBevecTBA B UeAOM, a A KaKI0T0
O0yualomerocs JHYHO, UEHHOCTEH OB/IAICHHS METOAOM HAYYHQOTO
HOSHAHWSL  [UIS IOCTHIKEHHS ycnexa B Jo0oM BHJIE TNPaKTHYELKOMH|

JICATEIbHOCTH. [Ipeacrasienne o XdpaKkTepe  4eThIpsX | 'Tf{f__an
ynaamenTanbHbIX  B3anMoaelic Tt MICMEHTAPHBIX  YaCTHIL B ' Buje
{ | |

3. VCJIOBUSI PEAJIM3ALIMHU ITPOT'PAMMBbI HHCHEHHHHLI |
3.1. TpeGosauus k MHHUMAJIBHOMY MATEPUATbHO-TEXHHIECKOMY 00ecnedennio

Peanusaums nporpammbl yuebHo# ucHuIHEE «Dusukay TPeOyeT HaTHUHA y4eGHOTO

kabuHera ¢ goctyiom B UnTepuer. |
OGopynoBanue yuebroro xabumera: pabouas 3oHa npernojasares; JIEMOHCTPALIHOH

TaGIHLbl | 10 o i BN

=
e

[POrpamMMBbI; KOMILICKTEI YU€OHbIX HAIIIAIHBIX MOCOOUH [0 JUCHHILIAHE,

—n—

& =R

sy o
—

Texuuueckue cpeacrsa ofyuenns: cucrema INEKTPOCHABIKEHHH _J:E;’Go ATOPHBIX CTOJIOB) ]

( / Ea}m_a 00 OnTHKe
VICKTPOAHHAMUKS, MCXAHUKE M JIPYIUM pasjaenaM (u3uku: MEPCOHANLHBIT KOMIIbIOTEp |
- THHCH3HORHLIM ITPOrpaMMHbIM 0OeCTIeueH eM; POCKIMOHHbII SKpas. e

| Fi J i gty i1
HALpKCHWEM  36-42 B KOMILIEKT JeMOHCTpauuoiHoro 00opy/10

3.2. Undopmanunonnoe odecnevenue, [Tepeuenn PEKOMEHIYeMbIX yueOHbIX H31aHmil,
HHTEPHET- pecypeoB, A0NOHUTEILHON JHTePATYPbI ! -
OcHoBHast irTeparypa; - _ i ] % | _ :

1. Jlmurpuesa B.®. dusuka ang npodeccuit w crenmaibliocrei TEXHHYCCKOTO Tpodhu,

- 5 |
YHeOHHK JU1s CTYIEHTOB. MPOhECCHOHATBHBIX obpasoBare/ibHbIX OpraHn3aIii, OCBAUBAIOTITH

mpodecenn u creruanbHocTH CT10. — M., 7401 17 '

2 Imurpuea B.®., Dusuka s mpofecenii U clenuanbHoCTek TEeXHUHECKOI'0 npodjlgi;

CGopruk 3amau: yuel. mnocobue s CTYACHTOB  1pOBeCCHOHABHBIX | 0BpasoBaTebill

OpraHu3auuii, ocBanBalomux npodeccun u creundtpioctn CIT0. = M. 2017 i !

3. Nmurpuesa B.®. ®usuka ais tipodeccnii u ClllL‘l[lria,.‘[:b'l_{_ICIC'l‘&i“:ﬁ_ TEXHUYECKOTO MPOdmils
- Kourposbhbie  marepuansi: y4ed.  nocodue s CTYACHTOB | IPO(eCCHOHaThHREX
- 00pa3oBaTe/hHbIX OPraHu3alMil. OCBANBAIONIHX npogeccn u enernaabroctn CI10. - M., 2016

-

143}

I

=%

4. Jlmurpuesa B.®. Duzuka s MPO(eccHii M CreunaibHOCTER TeXHUUCCKOO n‘pt)tﬁﬁifi.ﬁl

w ~ I SIE8 e S ¢
JlaGoparopubiii  npakTHKYM:  yueG.  nocobue - juls | CTy/€HTOB MPOQECCHOHANBHRIX

00pasoBaTelIbHBIX OPraHU3aINH, OCBAMBAIONLHX npodecenn u cneumamproctd CI10. — M., 201

MPOGECCHOHANIBHBIX  00PA3OBATENLHBIX  Opraitn3aliii, OCBaHBAlONINX  podeccun’

Honosnutensuas mureparypa:

R = VR | ! fi I
I. Jlmurpuesa B.®. ®usuka s npodeccuit H CHCUHAIBHOCTEN TEXHMUECKOIO Tpoduils:

i & J | Eolie R E AT | 131 [y
DJIEKTpOHHbIH YHCO.-METOA.  KOMILIEKC PIRIE] OﬁpaBOBaTEJ[bJ-[BI){ )»'Hpe?l(,EIeHHﬁ cpea, Hip(bii

oOpasoBanus, — M..2016.

2. lmutpuesa B. ®. Ousnka st npoeceuii u crenpaibHoCTH TEXHHYECKOTO HpOdusms: ek |

TPOHHOE y4eOHOE M3TanHe (MHTCPAKTHBHOE 2ICKTPOHHOE NPUITOKCHHUE) /115 00pa30BaTeILHBIN i

Yapexaenuit cpea. npod. odpazosanus. — M.. 2016, o BOES
3. Kacesaros B. A. MamocTpuposanisiif arac no (pusmke: 10 Kiace.— M., 2017.
4. Kaceanos B. A. Viumoctpuposainubiil aiiae 110 (pusuke: 11 xnace. — M., 2017,




5. Tpodmmosa T. H.. Dupcos A. B. dmsnka wis i podecenii n cnefpransrocTe TeXHquci,@rc |

H CCTECTBEHHO-HAYYHOTO nmpoduiieid: COopHuk 3a1au, — M., 2015,

6. Tpodgumona T. U.. ®upcos A, B, Ousuka ajis npodeccuit U crenualLHoCTel Texnut;ecl':d}ro"

H €CTeCTBCHHO-HAYYHOTO tipoduiieit: Peuienust 3amau. — M., 2015. | ; _ | l
7. Tpodumosna T. H., ®upcor A. B. dusnka. CnpaBounnk, +-M 2015. IR

8. Qupcos A. B. Dusuka A7l podeccuit ¥ cnenraTbHOCTEH TEXHHYECKOIO | €CTECTBEHHD- -

HAay4qHOTO Npo(uieii: yueGHIK A9 06pasoBaTe/IbHbIX yapexkaeuuii cpelt. npog. obpasosan !

- nox pen. T. M. Tpodumosoii, - M.. 2016.

Nurepuer pecypenr: | |
I. OOyuarowine TpexypoBHEBbIE TECTHI [10 ¢uszuke: caiir B.U. Pere:rbmaﬂa

http://www.physics-regelman.com

2 OtkpeIThIt KonTeK: Ousmka
http://www.physics.ru

3. Hoprax undopmanunonnoii noiepxkin EI™

http://ege.edu.ru

4.Beepoceniickas OJIMMIINA/IA LIKOIBHUKOB 110 (hu3nKe
http:/phys.rusolymp.ru

5.EcrecTBenHOHAyUHBIe SKCITEPHMEHTH] (Dmm{a I{omu(unﬂ Poa.CHucmro
0b1eodpa3oBareILHOrO Mopraia . ¥ 184 1
hitp://experiment.edu.ruy ' 't
6.Knaccunas dmsuxa: caiit yunrens Gusuxu E.A. Basannoi
hitp://class-fizika.narod.ru

7. Kparkuii cripasounuk 110 pu3uke
http://www.physics.vir.ru

8.Mup usuku: c])mw«zeu.mm IKCIIEPUMEHT

http://demo.home.nov.ru

4. Konrpousib it 0neHKA PesyabTaTos 0CBOCHH s ANCHHILTMHLI

KOHTPO/Ib 1 OLeHKa PackpbIBaOTCA Yepes YCBOEHHbIE 3HaHMA U

- Mp1obpeTeHHble 0byyaowmMmmca ymeHus, Hanpas/ieHHble Ha bopMUpoBaHue
00X K npod;eccnmanwux KOMMEeTeHUMA. HOMI‘IETEHU,MJ(? OONKHbI BbITh
COOTHECEHbI C NPeAMETHbIMM pesynbTatamy.

Km U HAHMEHOBANME Pasaea/Tema - Tun oueHoTHBIX
$opmupyembix MeponpusTHii
KOMIIeTeHIH T 1% j ]

OK 01, Bei6upats ci1ocoGbl Pasgen 1. Temsr 1.1,,1.2,1.3 | s
pellIeHns 3aaay Pazgen 2. Tems 2.1,,2.2,,23. |1 JHFHBHOBEOC, .
- npodecenonatbHoi | Pasnen 3, Tempt 3.1..3.2,,3.3., | - dpontamusionpoc; ||
AEATEILHOCTH PUMCHUTCILHO |34.35 _ \ ©  OUCHKA KOHTPOJbHBIX [
K PA3TMUHBIN KOHTCKCTAM Pasien 4. Temur 4.1.. 4.2, padort; H
| Paspen 5, Teme1 5.1,,5.2.,5.3. | - HaOmozaenwe 3a xCADMN
Pasaen 6. Temer 6.1.. 6.2, BBIITOJTHEHHS
Pasaen 7. Temsr 7.1, 7.2 | ! +|inaboparopubix pabor;
OK 02. Ucnionb30Bars ' Paspen |, Tembr 1.1, M214'8 4 OLCHKA BBLIIOIHEHHA
COBPEMCHHbIC CPEACTRA Paspen 2. Temsi 2.1., 2.2., 2,3, | Jdaboparopusix paGor;,




Goncxm aHajMs3a U Bl E Pfanu . Tewin31.,32.33. |4 OIleHKa npaxmtfecxﬂx?

' HHTEpIpeTafu uH(popmaiu | 3t 3.5, padoT (perenms I
U HHPOPMALHOHH bIe | Pasaen 4. Temsr 4.1.,4.2. : KaUueCTBEHHBIX, PACIETHBIX |
TEXHOJIOI'MH JUIS BBIIOJIHCHHA Pasnen S . Tembr 5 il 512 iSiE =) 3ana4); . | 1! 1
3a/1a4 npodeccHORATBHOI Pasnes 6. Tembl 6.1.. -~ OLICHKA TECTOBBIX [
AESITELHOCTH 5.9, _3a/1aHui; e E .

) | Pasgen 7. Temni 7.1, 7.2 - HaOJ/I0eHHE 3a xoqo;&j

| OK 03. [Tranuposars u | Paszen 1, Tembl ClailiZ 1.3 BBIIOJIHEHHSA | !
Peau30BLIBATE | Pasnen 2. Temer2.1.,2.2., 2.3. -PIH JIABHTYa] bHBIX l'IpOGKTUB :

! coderBeHHOR Pasnmen 3, Temsi 3.1..3.2.. it ;H OLIEHKA BBIIOJIHEHHBIX | | |
npohecCHoHaIbHOR U 34,35 MPOEKTOB; ' f
JHYHOCTHOE pa3BHUTHE, | Paznen 7. Temsr 7.1, 7.2 - OLICHKA BLUTOTHEHHS
NPEAIPHHUMATEIBCKYIO ' JIOMALIHHX _

| ACHTEILHOCTD B | CaMOCTOATEIILHBIX padoT;

 podeccuonaibroii ehepe. | B - Habmoenue woneHkd

HCHO/Ib30BATH 3HAHMS 110 petueHms KeHc-3a1au;
(buHaHCOBOH IpaMOTHOCTH B 7 HabIIo/leHue U OIeHKA
PasIMYHbBIX KU3ZHEHHBIX ! JACNOBOH UT'PEI;
CHTYalMsX - J et ot I[HQ)Q)EDBHHHPOB&HHB]#
OK 04. Dddexrnsno | Pasnien 1. Temer 1.1., 1.2, 1.3 ater I
B3aUMOJICHCTBOBATDL M | Pasnen 2. Temrr 2.1.,.212,,2.3. | ! il e
pabotarsbB KOJICKTHBE 1 Pazmen3, Temer 3.1.;3:2. .33, b :

| komamjge 34., 3.5, {4 o wiinls i e

Paznend4. Temsr 4.1, 4.2, | lidnl ,
i Pasnen S. Temsr 5.1.,5.2., 5.3,
i | Paszen 6. Temnsr 6.1.,6.2. il j
L | Pazpen 7. Tembl vl 7"__ | h
OK 05. OcymrecTrisTs | Paspen |. Tempt 1.1.. 1.2. 1.3 ,

| YCTHYIO HITHCBMEHHY 1O | Pasgen 2, Temmt 2.1, 2.2, 2.3. {

| lcom-lylmlcauglo,ua | Pazjien 3. Temr 3.1.,3.2..3.3.,
FOCY1apCTBEHHOM SI3bIKE 34,35
Poceniickoit Oeneparn ¢ | Pazaen 4. Tembi 4.1.. 4 7. LR
y4eTOM 0cOGeHHOCTei | Paspen§, Temui 5.1, 8.2, 5.3, 18 '

COIHAIBHOTO H KYJIBTYPHOTO Paznen 6. Temsi 6.1 6 2
'_Igom‘cxcra ! b Pasnen 7. Tempr 7.1, 2.2, - - {
OK 07. L‘u,icrflcrnonaﬁ; | Pasnen 1. Tembr1.1.,1.2, 1.3 '
COXPAHEHHEO OKPYIKAIOIIeH | Pasnen 2, Temsr 2.1,,2.2,,2.3.

Cpejibl, Pas Le 1 3 Tewsr1.1.,3.2.,3.3.,
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O6mme kpurepun ouenkn PE3YILTATOB OCBOCHHUS AMCHMITHITBI

Hopmbl  omenkn  3nauuii OPEANONAralor  yu€T  WHAMBMAYATLHEBIX OCOGCH‘HOCﬁﬁ;

CIVIEHTOB, AM(phepeHUHpOBANHbLA 110/1X0] K 00yueHHIO. 1poBepKe 3HAHMIL, VMEHUH, Ypo
(hopmMHpOBaHmI KOMIETeHMil, o i
B yctHbIX M nuchMeHHBIX oTBetax CTY/ICHTOB Ha IPAKTHHECKHUX {CBMHH&pbK{E&

3AHATHAX, B COOOIIEHMSX 1 JIOKTA/aX. 9cce 1 ApYrux (opmax ayJHTOPHOH H caMOCTOSTENbI

PadoThl, & TaKiKe B TEKYIHX KOH FPOJILHBIX PAOOTAX YUHTBLIBAIOTCS: yOHHA 3HAHHIH, BIIafCHHE

HEOOXOAMMBIMU  YMEHMSIMH (B 00beMe MPOTPaMMBbI), JIOTHYHOCTh  H3I0KEHHS  MaTepH
BKJIHOYast 000OIIEHHS!, BBIBO/LL. COBIIONCHHE HOPM JTHTCPATYPHOH peyy, '
OUCHKY «OTaMuHO» 3acaykusaet CTYACHT, TBEP/IO 3HAIONIMH 1TpOrpaMMHbii marep
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CHCICMHO M ' rpaMOTHO  W3Jlaralonmii - ero. ACMOHCTPHPYIOWHUA  HEOOXOANMBIH  ypoB
KOMITETCHUMH, YETKHE, CHKATBIE OTBETHI HA JONOMHHTEbHbE BOIPOChL, ¢BOOOAHO Branero
TOHATUHHBIM AIIapaToM,

Onuerky «xopomo» 3acrykusaer CTYACHT, IIPOSABUBIILH I10JHOE 3HAHUE TPOrpaMyH
MAaTCpuana, IeMOHCTPHPY WM chOPMUPOBAHIBIE HA 10CTATOUHOM YPOBHE YMCHHS M HaBbI
YKa3aHHbIC B MPOrpaMMe KOMITCTCHLHH, J0TYCKAIOIHI] HCHPHHUMITHA/IbHBIE HETOYHOCTH
H3JI0KCHUH OTBETA HA BONPOCLI. i _ _

OUEHKY «y10BIeTBOPHTEILHO 3ACIYIKUBACT CTYACHT, OOHAPYKHUBLINH 3HAHUS TOJIE

OCHOBHOTO Marepuaia, HO He YCBOMBLUMIE [ETATH, AOMYCKAKONMY OLUGKE NPHHLHITHATBHG}O
Xapakrepa, aémoﬁc;pupyfommfi HE JI0 KOHUA chopMUPOBaHHBIE KOMITETCHIIUM, YMEHM

CHCTeMaru3upOBaTh MaTtepHall u JIe/IaTh BHIBOIbL, ' L

! I . } AL il
Ouenky «ieynoBaersopureabuo» 3ACTY/RUBACT CTYICHT, HE YCBOHBLIHH OCHOBH 0
COZCPKANHS MaTePHAIA. He YMEIOLIHH CHCTCMATH3HPOBATEL HH(DOPMALHIO, Aei1arh HeoOXxomMEle
BBIBO/bL, YETKO M IPAMOTHO OTBCHATL HA 3a1aHHbIE BOIPOCHL, ICMOHCTPUPYIOMHNA HU3KHIT

YPOBCHB OBJIAJACHHS HEOOXOAMMBIMM KOM METCHLHSMH.

| 1] i e

PEERICERE e S reae e ) 4 i
! BB . e g SRR I NS 01
Bonpocer 1is noaroroku k [IPOMCIKY TOMHON ATTECTAUHH!

i

Dusuyeckue setmanns, OCHOBHI busuuecKkux sHanmii.

Wi Wsmepurenbibic npubopsl. [Ukasna. 1lena nenéuns. &1
2 Mexanuueckoe JBUKeHNe, Marepuaibtas Todka. Cacrema oteuerd, :
3. iOcuosﬂme MEXaHUYECKHC BCJ]H‘{HHM.(V,IS,H.E,B_HII#H:HJ:-I _ H3MepeHus, Cﬁ_cr‘reﬁ»i
KOOD/IHHAT, it i i .
4, PaBroMepHOE 1BUKeHME. I'paduk. Dopmyiisl. - i .F ; _
5 [M:Kopemme JIBHKCHUC. YCKOPeHHE. YPaBHEHHE CKOPOCTH, HEpeMeInenys, i
6 Cuma, Criokene CHIT. Buasl cun. 3akomm Herotona.

7. CBoGoHoe najieHne. 3aKkon BCEMUPHOTO TATOTEHUS ., LE
8. DHEPIHSL, BU/bl JHCPI UK. 3aKOH COXpaHeHus 3_110131}1'&.‘?&6’(;'1 a 4 MOTIHOCTB, | il
9. Ocnohbie nonomenns MK T 1 #x onsiraoe 060¢HoBakMe. | H IR

10.  Wneanbusiii ras. Jlapnenne rasa. OcHosHOE ypasnerue MKT.

1. Temmeparypa. TepMoxuHamMuyeckoe pasrosecre. Llkansl remneparyp. IpuGops.

2. Mzonponecest. Mx rpapukn. _ : |

13, BHyTpenHss. Dneprus uaeatsioro rasa. f
4. Hsmenenne suyrpenneii IHEprun. Pabora npu usonpoueccax.

15, TlepBblii 3aKkom TepyMomuaMuKH, Almabaribiit nipotiece. .
6. Tennossre usurarenn. KI1)1, - _ i : !
17. ATperarHble COCTOAHNS BEIEeCTBA. Iepexon us O/IHOTO COCTOSHUS B APYroe. |
18.  Hacenuennwiit nap. Kunene u MCIapeHHe HKHAKOCTH, ' ' i

19.  Brnaxuocrs Bo3ayxa. Touka pocnr. TIpubop 11a onpesenenus BIaKHOCTH.
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20.  Monekymsiproe CTPOCHHE HKNAKOCTH. T10BEPXHOCTHOE HATSHKEHHE U TKOCTH.

21, SlBnenne cMAUMBAHNS M HECMAIHBAHMS, Kanujuisprocrs.

22, Monekynsiproe CTPOEHHE TBEPABIX Tei1. K p'HcTa:lJIH'L;pélca;s pelerka.
23, Cgoiictsa TBepBIX Te, Hedopmanns. Bujpr nedopmanum.

24.  Awmopdubie Tena. 3aKon ['yka. ' ;

25, Dnekrpwsaias  Ten. DaekTpuueckuit  3apsia. 3akon COXpaHeHus  3aps)
Bsaumoneiicrsue toucunpix 3apa108B. 3akon Kynona,

26.  Konaencaropsl. DIIeKTpoeMKOCTE. Busibl coemueHus KOHJIEHCATOPOB.

27.  Dnextpuueckoe nosye, |° papuueckoe n3006paxeHue AAREE IEKTPHYCCKOTO TIQJ
Hanpsoxennocts snekrpuyeckoro mojs, : 1#h : ':
28.  TlocrosHHBIA SmekTpuueckuii tox. CHia Toka. Ilnorteoers Toka, Vemoks
CYIIECTBOBANHA TOKA, i) ! |
29.  Bakon Oma s yaactka nenu. Comporusnenne, YiaempHoe COIIPOTHRIICHHE,
DNEKTPOABINKYIIAs cHa. 3akoH OMa I 101HO ICTIH.

30.  Buasl coestunenus MPOBO/IHHKOB, ’

31, Pabora. mowmocTs JICKTpHYCCKOro . ToKa. TerioBoe jeiictBre Toka, 3akoH
Jlxoyns- Jlena. : 1 '

32, MarautHoe nome. MaruuThas HHAYKIMA, CHIIOBbIE; IMHUM MATHHUTHOLO TIOMs.
Bsanmonelictsue Tokos. Jleicrsue MATHUTHOIO 1013, Ha' HPOBOJHUK ¢ TOKOM, 3axor
Awmriepa. i LR L gt F
33.  MarantHbii  notok  MarxuThbie CBOKCTBY, ' Bewecrsa.  Maruurys ;
MPOHUIAEMOCTD. R ' TE R

34, JleficTBHe MATHHTHONO 110,19 Ha ABIOKYUIMHCS 3apsyt. Crta Jlopenmna,

33, QICKTpHUECKuii TOK B IKHMIKOCTAX. 3aKOHLI Dapaes, Dnexrpuueckuit Tok| B
_ ; parapae e
MeTaitax. Ilposoanukn v uanexrpuxy. InekTpuyeckitli ToKk B Tasdx. Buznsr paspsias.

Homympososinku. P-ni nepexon.

36.  DaexTpomarHuTHAS HHAYKIHA.  Onerr - @apages. [lpapkno Jlenna: 3axbn
TEKTPOMAIHHTHON — MHAYKINHY, Camounmykiyus, 'f'paHC(p.Oph-iiaTOp. KPB(IJ(IJHHH(HT-

TpaHchopmarny, _
37.  Cser. Ucrounnk cpera, Crolicisa CBETA.

38.  Bakombl oTpanenns cpera. Buubr orpakenns. [lpenomienue csera. 3aKQHbI

HPEIOMIIEHHS,
39, Jlumsel. B anns. [octpoenue B smn3zax. OnTHyeckas cHia THH3bL
R I}

40.  Jlucnepeus. Jlnppaxims Murepdepentis ceera. | | _
41, @oroadderrs. * Onbrir  Croserona.  3aKoHb] 'dao'roa'r(])q)'élﬁa. Doron.
tl)omacbcbex'ra_. Ypasrenue Ditnurreiina, Kpacnas rpanuua Gorosdiexra.
42, Arom. Moaeas Tomncona, Ornwit Pesepdopua. Mosens aroma,

43. éPaJmaKTnBuoc_n_,. Buasl usnyuennii. [Ipapnia emeienus.

44.  Cocras ATOMHOIO sA/1pa. SlACpHbIe CHITBL. DHeEPIis CBs3u,

Peakuusl. Yrpasiisemas syepHas peakius. Hnepuelit pedkrop.
46.  DxcnepeMeHTaANbHBIE METOTHI PETUCTPAIINE 3aPSKEHHBIX YaCTHL,

45.  Tumbl saepHbIX peakiui, Mexauusm nenenust sjep ypaua. Tepmosinepny

1

47, bronmornueckoe neircrene P4IHOAKTHBHOIO H3TyHeHu4, 'QHE-MEHTaprle YACTHIB].
| ep Ihis foe L
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