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OCHOBHOH H Omuxa(mst CI10O). ComoBbeBa JLM., | nuteparypsl
JIOTIOTHUTEIHHOM VYuebnuk :yueonnx/O.B. | PykoBoxcTBo po
yueOHOH uTepaTypsl, | JlorBuHEeHKO. — MIPOBECHUIO
HEOOXOIUMOM JIJIst Mocksa: KuoPyc, 2019 11a00paTOPHBIX pabor.-
ocBoeHMs qucuuIuineel | — 341 ¢. — ISBN 978- Yda, 2015 DaexrpoHHO-
(Momyst) 5-406-06464-1-https://w | 6ubOIHOTCUHAS

ww.book.ru/book/92995 | cucrema/l3naTenscTBo

0 «Jlamby.

2. Tpodpumona T.H., 2. Msxwuies rA,

®upcos A.B. Kypc
(bU3KMKH C TpUMepaMu
peuienus 3a1ad B 2-X
tomax. Tom 1 : yueGHOE
nocobue / T.W.
Tpodumona, A.B.
®upcoB. —
Mocksa :KnoPyc, 2017
— 575 ¢. —ISBN 978-
5-406-05363-8 -
https://www.book.ru/boo
k/919561

3. Tpodumona T.N.,
®dupcos A.B. Kypc
($u3MKN C IpUMepaMu
penieHus 3a1a4 B 2-X
Tomax. Tom 1 :
yueonux / T.W.
Tpodumosa, A.B.
®upcoB. — Mocksa:
KunoPyc, 2017 — 577 c.
— Jlnsa CITO. — ISBN
978-5-406-05612-7-
https://www.book.ru/boo
k/921510

4 Tpodumosa T.1.,
®upcos A.B. Kypc
(bU3KMKH ¢ TpUMepaMu
penienus 3amaq B 2-X
Tomax. Tom 2 :
yuebnuk / T.W.

BbyxoBues b.b., Yapyruu
B.M., yucOnuk. «®dwusuka
10 xmace» - M
«ITpocBemienue», 2024
https://e.lanbook.com/book
/408686

3. Msxuies I.A.,
BbyxoBues b.b., Yapyrun
B.M., yueOnuk. «®Puznka
11 KJIacc - M
«IIpocsemmenue», 2024
https://e.lanbook.com/book
/408689
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KuoPyc,2017—378 c.—
ISBN 978-5-406-05816-
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1 Tpodumona T.H.
®usuka ot A 110 S
cnpaBounuk / T.W.
Tpodpumosa. —

Mocksa :KnoPyc, 2017
— 300 c. — M ccy30B.
— ISBN 978-5-406-
04671-5
https://www.book.ru/boo
k/918094

2 Tpodpumosa T.N.
®duszuka: Teopus,
pelLieHue 3a/1ad,
JIEKCHKOH : CIIPAaBOYHHUK/
T.U. Tpodumosa. —
Mocksa :KnoPyc, 2017
— 315 c. — CIIO. —
ISBN 978-5-406-00993-
2
-https://www.book.ru/bo
0k/918094

3 Tpodpumona T.H.
Kparkwuii kypc ¢uznku ¢
IIpUMEpPaMU PELIEHUS
3a1a4 : yueOHOe mocooue
/ T.A. Tpodpumosa. —
Mocksa :KnoPyc, 2017
— 280 c.— CIIO. —
ISBN 978-5-85971-880-
1-
https://www.book.ru/boo
k/927680

1.Maxapos B.A.,
YecnokoB C.C.Dwuznka.
3aauHAK-TIPAKTUKYM:
y9e0HO-METOIIYECKOe
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n3ganue. — M.
JlabopaTopus 3HAHMIA,
2016
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HaOJII0IEHHE,
9KCIIEPHMEHT,
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(371eKTPOHHBIH pecypc):
yueOHoe nocobue — M.,
BMHOM. Jlaboparopus
3HaHui, 2012

AxTtyanuzanus
JIOTIOJIHUTEILHOMN
JUTEPaTyPHI




PabGouass mnporpamma yueOHONl JHMCUMIUIMHBI pa3padOTaHa Ha OCHOBE
(denepasbHOrO0  roCyJapCTBEHHOr0  0Opa30oBaTeIbHOTO  CTaHAapTa  CPEAHEro
npodeccronansHoro oopazosanus (nanee @I'OC CIIO) no cnenumansHocTh 15.02.16.
TexHomoruss  MamIMHOCTPOCHHWS,  YTBEPKIAECHHOTO  TpUKa3oM  MUHHCTEpPCTBA
npocsenieHust Poccuiickoit @enepanuu ot 14 urons 2022 rona Ne 444

Opranuzanus-pazpaboTyuK: denepanbHOE rOCy/IapCTBEHHOE OO KETHOE
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HAYKU U TEXHOJOTU» MHCTUTYT cpenHero npoheccuoHaIbHOTO 00pa3oBaHus
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1. HACHOPTPABO‘IEﬁHPOFPAMMI)IY‘IEBHOFII[I/ICIII/IHJII/IHI)I
duzuka

1.1. O0aacThbNIPUMEHEHUSITIPOrPAMMBI

[Iporpamma yueOHOW JUCHUIUIMHBI  SBJISIETCS YacThI0  IPOTrpaMMbl
MOATOTOBKHU clenuanucToB cpeaHero 3seHa (manee - [ITICC3) B cooTBeTcTBUU C
(dbenepaibHbBIM  TOCYAapCTBEHHBIM  O0Opa3oBaTEIbHBIM  CTaHAAPTOM  CPEIHETO
npodeccuoHabHOTO 00pa3oBaHust 1o crnenuanbHocTH 15.02.16 TexHomorus
MalTuHOCTPOCHHUSI.

1.2. MecT0o IUMCHMILVIMHBI B CTPYKType OCHOBHOII mnpogecCHOHAIbLHOM
0o0pa3oBaTeJbHOM NMPOrPAMMBbI:

JucuuruinHa ~ OTHOCUTCS K 0a30BBIM  JHUCHMIUIMHAM W BXOJUT B
obureoOpazoBarenpHbliKITeXHUUEecKOoronpohuns [ IIICC3nocnenuanbHOCTH
15.02.16 TexHONIOrusAMAIIHHOCTPOCHHSI.

1.3. lean W 3anayM JMCUMILUIMHBI — TPeOOBAHHMS K Pe3yJbTaTaM OCBOEHMSA
TUCIUNJIMHBI:

[lo yuebnoii gucuuminHe "Ousuka" (yrayOJNEeHHBI  YpOBEHB)
TpeOOBaHUSIK TIPEJAMETHBIM pe3yJibTaTaM OCBOCHHMS YINIYOJIEHHOTO Kypca (PU3MKU
JOJIKHBI OTPaXKaTh:

1) chopMupoBaHHOCTH TOHUMAHUA pOJU  (PU3UKK B  HKOHOMHUYECKOM,
TEXHOJIOTUYECKOMW, COIMAIbHON M ITHYECKOM cdepax IeATeITbHOCTH YEJIOBEKA;
posii 1 MecTa (PU3UKU B COBPEMEHHOM HAy4YHOW KapTUHE MHUPA; POJIU aCTPOHOMUU
B MPAKTUYECKON AEATETbHOCTH YEJIOBEKA U JaJbHEWIIEM HAayYHO-TEXHHUYECKOM
pPa3BUTHH;

2) chOopMHUPOBAHHOCTh CHUCTEMBI 3HAHMA O (UIHUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPUSX, JCHCTBYIOIIMX HA YPOBHAX MHUKPOMHUpA, MaKpoMupa u
Meramupa, TMpeACTaBIeHU O BceoOleM Xxapakrepe (U3HYECKUX 3aKOHOB;
MPEACTAaBICHUN O CTPYKType MOCTPOEHUs (U3UYECKOM TEOPHUH, YTO MO3BOJIUT
OCO3HaTh pPOJIb (YHIAMEHTAIBHBIX 3aKOHOB U TPHUHIIUIIOB B COBPEMEHHBIX
OpEeACTaBICHUSX O TMPUPOAE, TOHATH TPaHUIBl TNPUMEHUMOCTH TEOPUH,
BO3MOKHOCTH WX IMPUMEHEHUS JJISI ONUCAHUS €CTECTBEHHOHAYYHBIX SIBIICHUU U
IPOLIECCOB;

3) chopMHpPOBAHHOCTHL YMEHHUS pa3Iu4aTh YCJIOBUS MPUMEHUMOCTH MOJIEIEH
¢u3MYecCKuX Ten W TPOIECCOB (SBIEHUM): WHEpIHAIbHAS CHCTEMa OTCYETa,
MaTepuaibHas TOYKA, PABHOYCKOPEHHOE [BIKCHHE, CBOOOJHOE TaJeHUE,
abcomoTHO ympyras nedopmaiius, aOCOIIOTHO yIpyroe U abCOIIOTHO HEYNpPyroe
CTOJIKHOBEHHMSI, MOJIeJIeH ra3a, KUJIKOCTH M TBEPAOro (KpPUCTAUIMYECKOTO) Tena,
UJCAIBHOIO Ta3a, TOYEYHBIM 3aps], OJHOPOJHOE JJIEKTPUYECKOE IOJIE,
OJIHOPOJJTHOE MAarHUTHOE TMOJ€, TAPMOHUYECKHE KOJIeOaHUsl, MaTeMaTHUYECKH
MasITHUK, UJACIbHBIN MPY>KUHHBIM MasgTHUK, TAPMOHUYECKUE BOJIHBI, UJCaTbHbIN
KoJie0aTeabHbI KOHTYp, TOHKas JIMH3a; MOJEJed aToma, aTOMHOTO sapa u
KBAaHTOBOM MOJICJIN CBETA;



4) chopMUPOBAHHOCTbYMEHHUSAOOBSICHATHOCOOEHHOCTUIIPOTEKAHUA(PUZNUESCKUX
SABJICHUN: MEXAHUYECKOE [IBH)KEHUE, TEIJIOBOE JBH)KEHHE YacTHUIl BEIIECTBA,
TEIJIOBOE PaBHOBECHE, OPOYHOBCKOE JBMKEHHUE, TUDPy3us, HCTapeHUE, KUIICHUE
Y KOHJICHCAIIMS, IABJICHUE U KPUCTAUIM3alUsI, HAPABJICHHOCTh TEIUIONEpeayH,
ANEKTpU3allMi  TeJN, JKBUIOTEHIUAIBbHOCTA  IOBEPXHOCTU  3apsHKEHHOTO
MPOBOJAHUKA, JJIEKTPOMArHUTHOM WHIAYKIHWH, CaMOUHAYKIMU, 3aBUCUMOCTHU
CONPOTHBJIEHUS MOJYIPOBOJIHUKOB "p-" 1 "n-TUIIOB" OT TEMIlepaTypsl, pe30HaHCa,
uHTepPepeHIuu  BOMH, AU(pPaKIUK, AUCHEPCUH, TMOJHOTO BHYTPEHHETO
orpaxkeHus, (Hororddexr, ¢GuzMUecKue NPUHIMUIBI CIEKTPAIBLHOTO aHaIM3a U
paboThl na3epa, "anbda-" u "0era-" pacnajsl siaep, raMMa-u3IyudeHHE SCD;

5) chopMHPOBAaHHOCT, YMEHUW MPUMEHSATH 3aKOHBI KJIACCHYECKOW MEXaHUWKH,
MOJICKYJIIPHOHN (PU3UKU B TEPMOTUHAMUKHY, DJICKTPOANHAMUKHA, KBAHTOBON(U3UKA
JUISL aHallu3a W OOBSICHEHUs SBJICHUNM MHUKPOMHpA, MaKpoOMUpa M MeraMmupa,
paznuuath yciaoBus (TpaHUIlbl, 00JacTH) MPUMEHUMOCTU (PU3UUECKUX 3aKOHOB,
MOHMMATh BCEOONUN xapakTep (PyHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXpaHEHUS
MEXaHMYECKON »SHEpPruu, 3aKOH COXpPaHEHHMS HUMIYJIbca, 3aKOH BCEMHUPHOTO
TATOTEHUS, TEPBBIM 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHHUS DJICKTPUYECKOIO
3apsa, 3aKOH COXPaHEHUsl DHEPTUU) U OIrPaHUYEHHOCTh MCIOIb30BAHUS YACTHBIX
3aKOHOB; aHAJIM3UPOBaTh (PU3MYECKHUE TPOLECCHI, MCHOJb3Ysl OCHOBHbBIE
MOJIOYKEHHS, 3aKOHBI U 3aKOHOMEPHOCTH: OTHOCHUTEJIbHOCTb
MEXaHUYECKOTOBMKEHUS,(DOPMYITBIKHHEMATUKUPABHOYCKOPEHHOT OIBUKEHUS,
npeoOpa3oBanus ['amwiest Ajis CKOPOCTH U MepeMelieHus, Tpu 3akoHa HpioToHa,
MPUHLNAN OTHOCUTEIBHOCTU ['anmuies, 3aKOH BCEMHUPHOTO TSATOTEHUS, 3aKOHbI
COXpaHEHHUs] HMITyJIbCa M MEXAaHWYECKOW DHEPruH, CBs3b pPAOOTBI CHIBI C
M3MEHEHHEM MEXaHWYECKOW SHEPruu, YCIOBHS PaBHOBECHUSI TBEPAOTO TENA; CBS3h
JABJICHUSI UJICAJIbBHOTO Tra3a CO CPEIHEM KUHETUYECKOW SHepruei TEemIoBOro
JBIDKCHUS U KOHLIEHTpAIMEN ero MOJEKYJ, CBsI3b TEMIIEpaTyphl BEIECTBa CO
CpEIHEM KMHETUYECKOW SHEPTUEH €r0 YaCTHULl, CBI3b JABIICHUS HUJICATBHOTO Ta3a C
KOHUEHTpALlMEXd MOJIEKYJI M €ro TEMIIEPAaTypou, ypaBHeHUE MeHeneeBa-
Kianeiipona, mepBblil 3aKOH TEPMOJIWHAMHUKH, 3aKOH COXPAHEHUS SHEPIrUU B
TEIUIOBBIX MPOLECCAX; 3aKOH COXPAHEHUS AJIEKTPUUYECKOTo 3apsiaa, 3akoH KynoHa,
NOTEHUUAIBHOCTh  JJIEKTPOCTATUYECKOTO  TOJISl, NPUHUMUII  CYNEpPIO3UIUU
ANeKTpuyYecKkux mnoiser, 3akoHa Kyiona; 3akonsl OMa 1711 yyacTKa LENH U IS
3aMKHYTOH AIEKTPUYECKOU LETH, 3aKOH Jxoyns-Jlenua, 3aKOH
AJIEKTPOMArHUTHOW MHAYKIWH, NpaBWiIo JIeHna, MoCTyaaTsl ClIeUaIbHOW TEOPUH
OTHOCUTEIBHOCTH DUWHINTEWHa, ypaBHeHWE OWHImTeHHa s ¢doTtodrddexra,
NEepBBIM U BTOpOU mocTynarsl bopa, npuHuun HeonpeneneHHoctu ['eitzenOepra,
3aKOH COXpaHEHHUs 3apsjia, MACCOBOIO YKCJIA W SHEPTUU B SIACPHBIX PEAKIUSX,
3aKOH PaJMO0AKTUBHOTO pacnajia;

6) c(hopMHUPOBAHHOCTH YMEHUU MIPUMEHSTh OCHOBOITOJIararoIIne
ACTPOHOMHMYECKHUE TOHSTHUSI, TEOPUM U 3aKOHBI JJid aHaliu3a U OOBSICHECHHS
(U3UYECKUX MPOLIECCOB MPOUCXOJAIIMX HA 3BE37aX, B 3BE3JHBIX CUCTEMAaX, B
MEXKTaJaKTUUYEeCKON Cpeje; JMABUXKEHUS HEOECHBIX TeJ, SBOJIOIUU 3BE3l U
Bcenennoir;



7) chopMHUPOBAHHOCT, YMEHHUH HCCIENOBATh W aHAIM3WPOBATh Pa3HOOOpPA3HBIC
¢du3nueckue SBICHHUS M CBOMCTBA OOBEKTOB, MPOBOAWTH CaMOCTOATEIbHBIC
WCCJIEIOBAHMS B PEAIbHBIX M JIAOOPATOPHBIX YCIOBUSIX, YNTATh W aHATU3UPOBATh
XapaKTEPUCTUKHU PUOOPOB U YCTPOUCTB, OOBICHATH MPUHITUIIBI KX PAOOTHI;

8) chopMUPOBAHHOCTH TIPEACTABICHUM O METOJaX TOJYYEHUsS] HAyYHBIX
ACTPOHOMHUYECKUX 3HAHUIl; BlIaJIECHUE YMEHUSIMH CaMOCTOSITeIbHO()OPMYIHUPOBATh
HeNib HMCClenoBaHus (MPOEKTAa), BBIABUTAaTh THUIIOTE3bl HA OCHOBE 3HAHMUS
OCHOBOITOJIATAIONIUX (DU3NYECKUX 3aKOHOMEPHOCTEH U 3aKOHOB,ITPOBEPATH UX
HKCIIEPUMEHTAJILHBIMU  CPEACTBAMU; IUIAHHPOBATH M MPOBOAUTH (HUIUUECKUE
AKCIIEPUMEHTHI, OINHUCHIBATh W aHAJU3UPOBATh TOJYYCHHYIO TPU BBITOJTHEHHUH
OKCIIEpUMEHTa  WH(OpPMAIUIO, OMPENEesITh  JOCTOBEPHOCTh  MOJTYYEHHOTO
pe3yJbTara;

9) chopMUpOBaHHOCTh YMEHHUSI pellaTh PACUETHBIC 3a/laud C SIBHO 3aJaHHOU U
HESBHO 3aJaHHOM (DU3MYECKOM MOJIEIbI0: Ha OCHOBAHUM aHalIu3a YCJIOBUS
BBIOMpaTh (PU3MUECKHE MOJIENH, OTBEUaIOIINe TPeOOBaHUSAM 3aJayd, MPUMEHSITh
dbopmyJibl, 3aKOHBI, 3aKOHOMEPHOCTU M TMOCTYyJaThl (U3UYECKUX TEOpUM TPHU
UCIIOJIb30BAaHUU MAaTEMAaTHYECKUX METOJOB PEIICHHS 3ajJiad, MPOBOJUTH PACUEThl
HA OCHOBAaHMM WMEIONIMXCS  JIaHHBIX, aHaJU3UpPOBAaTh  PE3yJNbTaThl U
KOPPEKTUPOBATH METOJIbI PEIICHHS C YYETOM IMOJYYEHHBIX PE3yJIbTaTOB; peIIaTh
KaueCTBEHHbIE 3aJlayM, TpeOyrolirue NMPUMEHEHUS 3HAHWM W3 Pa3HbIX pa3JiesioB
IIKOJIBHOTO Kypca (DM3HMKH, a TaKKEe MHTETpalliu 3HAHUW W3 JIPYTUX MPEIMETOB
€CTECTBEHHOHAYYHOT'0 I[MKJIA: BEICTPAUBATh JIOTUYECKYIO LIETIOYKY PACCYKIECHUM C
OTIOPO¥ Ha N3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU M (PU3HUECKHEC SIBICHUS;

10) cdhopmMupoBaHHOCTh yMEHUN aHaIW3UPOBaTh M OLIEHUBATH IMOCJIEACTBUS
OBITOBOM M  TNPOU3BOJCTBEHHOW JEATEIBHOCTH YEJIOBEKa, CBS3aHHOM C
(U3MYeCKUMHU  TpOIeccaMH, C  TO3MIIMH  DKOJOTHMYECKONW  0e30MacHOCTH;
NPEJICTaBICHUA O palMOHAIBHOM MPUPOJONOIB30BAHUM, a TaKXKe pPa3yMHOM
UCIIOJIb30BaHUM JOCTHKEHUN HAyKU U TEXHOJIOTHM Jisi JalibHEHIIEero pa3BUTHSA
YeJIOBEYECKOro 00I11eCTBa;

11) oBnameHue pa3nUUHBIMU criocoO0aMu paboThl ¢ MHGOpMaNHEH (HU3UUIECKOTO
COJIep KaHMsl C MCIOJIb30BAHUEM COBPEMEHHBIX HWH(OPMAIMOHHBIX TEXHOJOTHUH,
pa3BUTHE YMEHUI KPUTHUUECKOTO aHAJIM3a U OLUEHKHU JOCTOBEPHOCTH MOIy4aeMOM
nH(pOpMaINY;

12) oBinameHwe  OpPraHU3allMOHHBIMM W TI03HABATEIBHBIMU  YMEHUSMHU
CaMOCTOSITEJTLHOTO TMPUOOPETEHUsS HOBBIX 3HAHUW B TMPOIECCE BBIMOJHEHUS
MIPOEKTHBIX U Y4eOHO-UCCIIeA0BATEIBCKUX pabOT, YMEHUSIMU pabOTaTh B TPYIIIIE C
BBITIOJITHEHUEM DPA3JIMYHbIX COIMAIBHBIX POJIEH, IUIaHUPOBATH PabOTy TPYIIIIHI,
palMOHAIBHO ~ paCIpelieNiATh JACSTENbHOCTh B HECTAHAAPTHBIX CHUTYalUAX,
aJICKBaTHO OIICHMBATh BKJIQJ KaXJOr0 M3 YYACTHUKOB TPYIIbI B PEIICHHE
paccMaTpuBaeMoOi MPoOIeMBbI;

13) chopmupoBaHHOCTH MOTHBalMM K  Oyaymed  mpodeccruoHaIbHOM
JESTENHHOCTHU TI0 CHEIIHATBHOCTSAM (PH3UKO-TEXHUYECKOTO MPOhUIIS.



1.4. PexoMeHayemMoOe KOJUYECTBO YaCOB Ha OCBOCHHE IPOIrpPaMMBblI
AUCIUIIMHBI:

VYuebHasHarpy3kaooyuaromuxcs-oobeMOI1180uacoB,BTOMUYKCIIE: CAMOCTOSITEIbHAS
pabora (c.p.+u.1m.) 4 gaca,
KOHCYJIbTalus124aca;
cripenojiaBaresieM 1 624aca,BTOMUYNCIIE: JIEKIUN
88 yacos,
MpaKkTH4eCcKue 3aHsAThs 46 4acos,
nabopaTopHBbIE 3aHATHS 284acoB;
MIPOMEXKYTOUYHAs arTecTanus 124acos.



2. CTPYKTYPAHUCOJEPKAHUEYYEBHONJIUCIUIJIAHBI

2.1. O0bemMmy4eOHONAUCHUMIIMHBIMBU/IBIY4e0HOPad0THI

. Oo0nemuacoB
Buay4eoHoiipadoThI Tcenect )
P cemecTp

0O0bemOIl,BTOMUHKCIIE: 70 110
CaMOCTOATEILHASIPa00TA00y arouerocst 2 2
KOHCYJIbTALMH - 2
crpenoaaBarTejaeM 68 94

JIEKLWH, YPOKH 42 46

IIPaKTUYECKUE3aHATUS 16 30

1a00paTOPHBIE3aHATHUS 10 18
NPOMEKYTOYHAAATTECTALMSA - 12
dopmarpoMeKy TOUHOMATTECTALUN ILH@@“GPGHHHPOBa SK3aMCH

HHBIU 3a4Y€T

10




2.2. TemaTH4ecKUNILUIAHUCOAEPKAHNEYUeOHOTUCHNILTUHBIDU3NKA

CoaepxxanueyuyeOHOroMaTepuaa,iadopaTopHbIeHIIPAKTHYECKHEPAadoThlI,

HaumenoBanue Yposenb
CaMOCTOsITe/IbHAsI padoTa o0y4yarouuxcs, KypcoBasi pador (IIpoeKT) Oo6bemuacoB
pa3aesioBH TeM (CAMIIPELYCMOTPCHE) OCBOCHHS
1 2 3 4
Temal.BBenenue Copepxanney4eOHOT0o MaTeprana 2
1 | ®usuka — dyHnameHTanbHasg Hayka o mnpupone. dusuka u TexHuka. Poib 1
SKCIEpPUMEHTAa W TEOpUU B Ipolecce IMo3HaHus npuponbl. [lorpemnoctu
M3MEPCHUN(U3NUCCKUXBEINYUH. 3BE3IHOE HE0O0 M €ro BHUIMMOE BpalleHHE.
VYrnoBeie u3MmepeHusi Ha Hebe. OmpeneneHne paccTOsSHUN A0 HEOECHBIX Tel Ha
OCHOBE M3MEpeHHsl mapaiakcoB. OCHOBHBIC €IWHHUIIBI BPEMEHH M UX CBS3b C
neuxeHnem3emin. [lonstTueodusnueckoiikapTuaeMupa. Mexx ryHapoiHas
cucremaenuHuCH.
Paszpnen 1. MexaHuka ¢ 3JieMEHTAMYU TEOPHH OTHOCUTEJIBLHOCTH 24
Temal.l CopepxanneyueOHOro MaTepurana 6
OCHOBHBIEITOHITHS 1 Mexannueckoe  aBmwxkenue. Cucrema  orcuera. MarepuaibHas — TOYKa. 1
KHHEMaTUKH XapakTepUCTUKU  MEXaHWYECKOTo  JABM)KCHHUA:  IEepeMElIeHHE, CKOpOCTb,
YCKOPEHHE, My Th, TPAEKTOPUS,CPEAHSSICKOPOCTh. PaBHOMEpHOCH
PaBHOYCKOpPEHHOE TPSIMOJIMHEWHOE [BIKEHHE HHX TIpaduyecKkoe OmucaHue.
CBo0OOIHOE TTaZICHHE.
2 | JABMKEHUETIOOKPYKHOCTUCIIOCTOSHHOMTIOMOTYTFOCKOPOCTHIO. 2
3 | Pemennesagaunoreme «Knunemarukay. 2
Tema 1.2 CopepxanneyueOHOro Marepurana 6
JluHamuka 1 | OcnoBHaszanauaguHamuku.Cuna.Macca.3akonsl HeroToHa.
2 | 3akonBcemupnororsarorenus.Cunarskectu. Becu HeBecoMOCTb. 1
3 | Pemenuneszamaunoreme «J{nHamukay. 2
JlaGopaTopHbIe3aHATUS 4
1 | U3yyeHueABMKEHUATEIATOOKPYKHOCTHIIOIICHCTBUEMCHIIBIYTIPYTOCTUN CUJIBI
TSKECTH
2 | N3yueHnecBOOOHBIXUBBIHYKICHHBIX KOJIeOaHHIA
Temal.3 ConepkaHreyueOHOro MaTepraia 6
1 |I/IMHy.HI:CTeJIa.3aKOHCOXpaH€HI/I$II/IMHy.III)Ca.PeaKTI/IBHOGIIBI/DKeHI/Ie. 2
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3aKOHBICOXPAHEHUSB 2 | PaboTanmomHoCTh. MexaHNYeCKasIIHEPTUSHEEBH/IbI. 3AKOHCOXPAHEHUST DHEPTHH.
MEXaHHUKe [IpuMeHeHne 3aKOHOB COXpaHEHUSI.
3 | Pemenunesagaunoreme «3aKOHBICOXPAHEHUSIB MEXAHUKEY.
JlabopaTopHbIE3aHATHS 2
1 |CpaBHeHHepa60TLIcnnmynpyroCTHCH3MeHeHHeMKHHeTquCKoﬁaHepmHTena
Pa3nen2. MoJiekyasipHasi(pu3uKan TEPMOANHAMHMKA 34
Tema2.1 CopneprxaHney4eOHOro Marepuaia 10
OcHoBIMKT 1 | OcHoBublenionoxeHUIMK TunxonsiTHoeo60cHOBaHMEe. CHlTaudHEPTUst
MEXMOJIEKYJIIPHOTOB3auMoAeiicTBuUsA. bpoyHoBckoensmkenue. ud dysus.
2 | Crpoennerazoo0pa3HbIX, KUIKUXUTBEPABIXTEN. CKOPOCTUIBHKEHUSIMOIICKY.
Omneit HlTepna. Pazmepsl u Macca Mosiekyn u atoMoB. KonndecTBo BelecTsa.
Mons.Iloctrosinnass ABoraapo.
3 | Uneanbusiifras.JlaBnenuerasa.OcaoBHoeypasHenne MK TuaeansHororasa.
TemnepaTypakakMepacpeTHEMKNHETUYECKOMIHEPTUMXa0TUUECKOT OIBUKEHU S
MOJIEKYJI.
4 | VpaBuenune Kianeiipona — Menzgeneesa. M3zomporecchl, HX —TrpadukH.
TepmonnHaMuueckas IMKanga TeMrneparyp. AOCOIIOTHBIA HYJIb.
5 | Pemrennesanaunoreme«lIporecceiB razax».
JlaGopaTopHbBIE3aHATHS 2
1 | OnertHoenonTeepsknenuesakonaboiins—Mapuorta
Tema2.2 ConeprxaHneyueOHOro MaTepuaia 8
OCHOBBITEpPMOAMHAMUKH 1 | BayTrpennsssHeprusuaeansaororasa. Ml3sMeHeHneBHy TpeHHEHIHEPTUUTA3aB
MpolLIecce TeII000MeHa U coBepIieHus paboThl.PaboTa 1 TemnoTa kak GopMbI
nepeavn SHepruu. TermmoeMKoCTh. Y JebHas TeIIOEMKOCTb. Y paBHEHUE
TeruioBoro 6ananca. [lepBoe Ha4amo TepMOJUHAMUKYI U €T0 IPUMEHEHHE K
Ppa3IMYHBIMHU30IIpOLIECCaM. A TnabaTHBIMIIPOIIEeCC.
2 | Paborarazanpun3obapHOMU3MEHEHUSIET000beMa. DU3NICCKUHCMBICT MOJISIPHOM
ra30BOM NOCTOSIHHOM
3 | HeoOpaTuMOCTHTEIUIOBBIXIIPOIIECCOB. [ [pUHITUTIICHCTBUATETNIOBONMAIITHBL.
KITArenoBoroasuratens. PosbTeroBbIXIBUTaTEIEBHAPOIHOMX O35 CTBE U
oxpaHanpupo sl BropoeHawanoTepMoinHaMUKH. XOJI0AUIbHBIC MAIITHHBIL.
4 | Pemenuesanaunoreme « TepMoauHaMUKay
Tema2.3 CopepxanueyueOHOro MaTepurana 8
ArperatHoecoCTOsIHIE 1 | CaoiictBanapoB. McnapeHue u KoHJeHcauus. HachllleHHbIH map U ero CBOMCTBA.
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BCIICCTBA U (I)aSOBLIC

AOcConiOTHasET ¥ OTHOCHTEILHAS BIAXKHOCTH BO3ayXa. Touxka POCHI. Kunenue.

TIePEXOIbI 3aBUCHMMOCThTEMIIEPATYpBIKUNIEHUsI0TAAaBIeHUSL. [ leperpeThiiinapuero
HCIIOJIB30BAHUECBTCXHUKE.

2 | XapakTepucTuKa JKHJKOTO COCTOSHUSI BemlecTBa. [loBepXHOCTHBIM  cloit
KUJKOCTU. DHEPrus MOBEPXHOCTHOTO cJosl. SIBIEHUS HAa TPAHHULE >KUIKOCTH C
TBepabIMTeNoM. CmaunBanue. Kanumisipaocts. KanuiisipHbIesIBIEHUSBOBITY U
TEXHHKE.

3 | KpucrammueckoecoctosiHreBeecTBa. JJanbHUUNOpA10K. YOpyrue
cBoMcTBaTBepAbIXTEN.3aK0H] 'yKka.MexaHn4eCKHeCBOMCTBATBEPABIX TEIL.
AMopdHbIeBeIIeCTBAKUAKUEKPUCTAILIBL. TerioBoepacuinpeHUe TBEP ABIX TEIH
)kunkoctedt. [lnaBnenre u kpucTamin3anus.

4 | Pemienuesanaunoreme «3aKOHBICOXPAHEHUSIB MEXAHUKEY.

JlaGopaTopHbie3aHATHSA 6

1 | OnpeneneHNEOTHOCUTEIBHONBIAXKHOCTUBO3/1yXa

2 | OnpenenenrnexkodPPuIMEeHTAIOBEPXHOCTHOTOHATKEHUSKUTKOCTH

3 | OmpenenennexodhPpuieHTaTMHEHHOTOPACITUPEHUSTBEPABIXTEN

Pa3znen3. OCHOBBI 3/1€KTPOAMHAMHMKH 58
Tema3.l ConepxkanneyuyeOHOro Matepualia 10
DIEeKTPUYECKOEIIONe 1 DNeKTpUYecKuid  3apsl. 3akoH COXpaHEHHsS 3apsja. 3aKOH  COXpPaHEHUs
JJIEKTPUYECKOTO  3apsana. 3akoH Kymona. DnekTpuueckoe T1ojie W €ro
HaNpsHKEHHOCTH. I [puHIMnCynepno3nuuuIonen

2 | PaGoTtacuimnekTpruaeckoromnosmnonepemMenieHuto3apsiaa. [lorennuany pa3HocTh
noTeHManoB. CBA3b MEXAY HAMPSKEHHOCTHIO U PA3HOCTHIO MOTEHIIUAJIOB.
OKBUITOTEHIHAJILHBIE TOBEPXHOCTH.

3 | IIpoBOHUKHHUAUAIEKTPUKHUBAIEKTpHUeckommoe. [lonsipuzanust [udIeKTPUKOB.
JlpnexkTpuueckasi MPOHUIIAEMOCTb CPeJibl.

4 | DnexkrpoeMkocTh. KOHAEHCATOPBIMMXCOEINHEHUS. DJHEPTUA3APSAKEHHOTO
KOHJIEHCAaTOpA.

5 | Pemennesanaunoreme«nekTpudeckoenosne. Konaencarops».

JuddepeHunpoBaHHbIN 3a4eT 2

CamocTtosTenpHaspadoTa 2

CocTaBUTHTAONNILY OCHOBHBIX (POPMYIIIIOPA3IEITY « DIEKTPOCTATHUECKOCTIONEY

CoctaBuTth Tabnuny « BugsicoequHeHU KOHASHCATOPOBY

Tema3.2 Copepxanrney4eOHOT0 MaTeprana 12
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3aKOHBIITOCTOSTHHOIOTOKA

Tema3.3
DNEeKTPUYECKUMTOKB
Pa3JINYHBIX Cpeaax

1 | IloCTOSAHHBIAAIEKTPHYECKUNTOK,eTOXapPaKTEPUCTUKH. Y CJIOBHUS, HEOOXOTUMBIE TSI
BO3HUKHOBEHHSI JIEKTPUUYECKOro TOKa. Cuiia TOKa U TWIOTHOCTH Toka. DJ[C
ncTouyHMKa. 3akoH Oma i y4acTKa U IOJHOM 1eH.

2 | Pemennesanaunoreme«3akoHbiOMay.

3 | CompoTUBICHHEKAKIICKTPUIECKATXaPAKTEPUCTUKAPE3UCTOPA. 3aBUCIMOCTh
CONPOTUBIIEHUS PE3UCTOpa OT TemmepaTypsl. [IoHATHE O CBEPXIIPOBOAMMOCTH.
[TocnenoBarenpHOEUIApAILIEILHOECOEINHEHUETIPOBOAHUKOB. CoeTuHEeHNE
WCTOYHUKOB 3JICKTPHUUECKON SJHEPTUH B OaTapero.

4 | Pemenuesanaunoreme«CoeMHEHUATTPOBOIHUKOBY.

5 | PaboraumorniHocThioCTOSTHHOTOTOKA. 3aKkoH ) koyisi-JIenna. TennoBoe neficTBre
TOKA.

6 | Pemenunesagaunoreme «PaboTanMOITHOCTH TOKAY.

JlaGopaTopHbIE3aHATHS

1 | OnpeneneHne’NeKTPOIBIKYIICHCUIIBIMBHY TPEHHETOCOMTPOTUBIICHUS] HCTOYHUKA
3JIEKTPUUYECKON SHEPTUU

2 | OnpeneneHneyaeIbHOTOCOIPOTHRICHUSATTPOBOHUKA

3 | UccnenoBaHHMEMOUTHOCTHIIAMITBIHAKAIMBAHUSIOTHATIPSKEHUSTHACE3aKUMaX

4 | locnenoBaTeapHOCUIIAPATIIICIIBHOCCOSTMHEHUETTPOBOIHIUKOB

CopepxanneyueOHOTo MaTeprana

1 | DneKkTpu4eCKMMUTOKBIIEKTPOIUTAX. DIEKTPUUECKUHTOKBra3axuBakyyme.
OJIEKTpUYECKM  TOK B  MOJYNpoBoAHWKax. CoOCTBEHHass  MPOBOJAUMOCTH
MOJIYITPOBOTHUKOB. I10TyITpOBOTHUKOBBIE TPHOOPHI.

2 | PemenunesagaunoreMe« IeKTPUUECKUUTOKBPA3IUYHBIX CPEIax».

JlaGopaTopHbBIE3aHATHS

1 | OnpeneneHne’neKTPOXUMUYECKOTOIKBHUBAIEHTAME TN

Tema3.4
MarautHoenose

ConeprkaHreyueOHOT0 MaTepraa

1

OtkpbITHEMarHUTHOronoJs. I locTosITHEBIEMarHU TEBIMMAT HUTHOETIOJIE 3EMIIH.
MarnuTtHas nHayKuus. B3auMosneiicTBue TOKOB.

2

Pemenunezanaunoreme «MarHuTHOE OJIE).

HenicTBust MAarHUTHOT'O OoJIA. CunaAwmrepa. [TpunMn IEUCTBUSA
anektpoasurarens.Cunallopenua.OnpenenenueyaenbHoro3apsiaa. MaraHuTHbI
nmoTok. PaboTta mo mepeMemeHuIo0 MPOBOJHHUKA C TOKOM B MAarHUTHOM TIOJE.
MarauTHbIE CBOMCTBA BEILECTBA.
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4 | Pemenueszagaunoreme«/leiicTBUEMarHUTHOTOTIOJIS,ETOXAPAKTEPUCTUKI.

Tema3.5 Copepxanrney4eOHOTr0 MaTeprana 8
DJIEeKTpOMAarHuTHas 1 | OnexrpomarautHasuHAYKIHUSA. OneiteiPapaaes. 3akonOMU
WHIYKIHS 2 | Pemenunesamaunoreme «3akoHEIOMI
3 | [lonstueo63nexkTpoMarHuTHONTEOpUMakcBeia. BuxpeBoeanekrpuueckoe mose.
Camonnaykuus. /1C camonnaykuuu. MHIyKTUBHOCTB.
4 | Pemienunesanaunoreme «CaMOMHTYKIIHS.)»
CamocrosiTenpHasipaboTa 2
CocTaBuTh CpaBHUTEIbHYIO TaOMWIly O CBOWCTBaX MAarHUTHOTO, BHUXPEBOTO
3JEKTPUYECKOTO U OCTOSIHHOTO JEKTPUUYECKOT0 NoJieh
Pa3znend. Kosie0anusam BOJTHEI 18
Tema4.1 Conepxanney4eOHOT0 MaTeprana 4
Mexanunueckuekonebanusu | 1 | YpaBHeHHe rapMOHHUYECKOoro  KkojeOanus. [IpeBpaiieHue SHEpruv  IMpH
BOJTHBI KOJieOaTeIbHOM  JBIDKCHUH. BBIHYXKJICHHBIE  MEXaHHYECKHE  KOJeOaHUsI.
[Tonepeynsle W MPOJONBHBIE BOJTHBL. XapaKTepUCTUKU BOIHBIL HMHTepdepeHms
BoiH.IloHsTHEOMMPpakIMUBOIH.  3BYKOBBIE BOJHBL. ~ YJIBTPa3ByK H  €r0
MIPUMEHEHHE.
2 Pemennesanaunoreme«MexaHNUECKAEKOIE0AHUSHBOIHBL. »
Tema4.2 ConepxanneyueOHOro MaTepraia 14
DJeKTpOMarHuTHbIE 1 | CBoOoaHBICIIEKTpOMArHUTHBIEKONIeOanus. [ IpeBpaleHnss sHepTunB
KoJie0aHus kosebaTennbHOMKOHTYpe. DopmynaTomMcoHa. 3aTyXaloIUedIeKTPUIECKIE

KoJie0aHus.

2 PeIJ_IeHI/ICSaI[aLIl'IOTeMe((CB060,[[HLICC-)J'I€KTpOMal"HI/ITHBICKOJ'IC68.HI/I}I»

3 | [IpuHIMnaeHCcTBUSARIEKTpOreHepaTopa. BoIHy KI€HHBIEAICKTPUUECKIE
konebanus.IlepeMennspliiTokuerononydenue.l 'eneparopnepeMeHHOr0TOKa.
EMKOCTHOE MUHIYKTHBHOECONPOTUBIICHUATIEPEMEHHOTOTOKA.

4 | IlpeoGpa3zoBanuenepemenHororoka.TpanchopmaTop.TOKHMBBICOKOHYACTOTHI.
[TponsBoacTBO, epeaaya u moTpeOIeHHe HICKTPOIHEPTUHL.

5 | Pemennesanaunoreme«llepemennsiiitok. Tpancopmaropy.

6 | DAEKTpOMarHUTHOE MOJIE U €r0 PACIPOCTPAHEHUEB BUJIE SJIEKTPOMArHUTHBIX
BOJTH. CKOPOCTBAJIEKTPOMArHUTHBIXBOJTH. OTKPBITHIHKOIC0ATEIbHBINKOHTY P
KaKUCTOYHHUKAJICKTPOMArHUTHBIXBOIH. M300peTernepaanoA.C.I1omoBeiM.
du3nyeckrue OCHOBBI PaInOCBs3U. [IpUHIIMTIBI paIMOIOKALINY U TEJICBUICHHUSL.

7 Pemennesagaunoreme ((3J'IeKTpOMaFHI/ITHOCHOJ'IC».
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Pa3gens. Ontuka

10

Tema5.1 CopepxanneyueOHOro MaTepurana 8
I'eomerpuueckasu 1 | DnexrpomarautHasimpupoaacBeTa.CKOpOCTh paCIpOCTPAHEHUS CBETA.
BOJIHOBAs ONITHKA 3aBUCHMOCTBMEX Iy ATUHOUBOTHBINIACTOTOMINIEKTPOMATr HUTHBIX KOJICOAHH .
[Tpunmunl roiirenca.3akoHbl0OTpaXeHUAHTIIPEIoMIIeHUsiIcBeTa. [ lomHOe oTpakenune
CBeTa.
2 | Pemenunesagaunoreme«l eoMeTpruueCKasiONTHKA»
3 | KorepenTHOCTEM MOHOXpOMATHYHOCTE. THTepdhepentus u qudpakius cBeTa.
Judpakuronnas pemetka. [Tomsipuszanusiceera. Jlucnepcus ceera. Bubt
cneKkTpoB.CrieKTpasibHbIHAaHATN3. DJIEKTPOMAr HUTHBIC U3y UCHUSBPA3TUUHBIX
JIMana3oHax JJIMHBOJIH.
4 | Pemennesanaunoreme«BoHOBasIONTHKAY
JlabopaTopHbIe3aHATHS 2
1 |I/I3MepeHI/IeJ:[JmHHCBeToBoﬁBonHHcH0M0mmo;[mppalcuHOHHOﬁpemeTKH
Pa3nes6. CTtpoenne atoMa M KBaHTOBasi pusuka 18
Temab.1 CopepxanneyueOHOro MaTepurana 6
KBanrtoBasonTuka 1 | KBanToBasonTHka. KgBantoBast ~ rumoreza  [Imanka.  @oronsl.  BHemHuit
dhoroanekrpuueckniidGdekt.OnpiTeiICToNeToBaA. . Y paBHeHHEDWHIITeHA
msiporoddpdexra. [Tpumenennedorodddexra. Turbl hoTod31EMEHTOB.
2 | OdodexrKomnrona./laBnennecsera.OnbiTel/Iebeneall. H. Xummnueckoe
nericrBuecBeTa. @otocunTe3. I IoHATHEOKOPITY CKYISIPHO—BOJTHOBOMTEOPUH CBETA.
3 | Pemenunesanaunoreme«3akoHbIhoTOdhDEKTA»
Tema6.2 Conep:kaHney4eOHOro MaTepHuana 10
PuszrkaaToOManaTOMHOIO 1 | Mogens atoma Pesepdopna u bopa. M3nmyueHne u noriomeHne SHEPTrHd aTOMOM.
spa EcrecTBeHHass pagMOaKTUBHOCTb, €€ BHUIbL. 3aKOH PAaJMOAKTHBHOIO pacraja.
CriocoObl  HaONIONEHUST W PETUCTPAlMU  3apsDKeHHBIX  dacTthil.  CrocoOsl
HAOJIIOJICHUSI WM PETUCTPAIlUU 3apsHKCHHBIX dYacThll. bHoJIOrMyeckoe JelcTBUE
PaIMOAKTUBHBIX M3TyYEHUH.
2 | CocraBatoMHubIxsanep.ckyccTBeHHAsS paInOaKTUBHOCTD. S iepHblecuibl. [ledekt
MacChl. JHEPTHsI CBSI3M ATOMHBIX sJIep. SInepHbIe peakiuu.
3 | Henenunersokensixsnep.LlennassaepHaspeaxius. Y mpaBiseMasienHaspeaKius.

SAnepnsiit peakrop. [loaydyeHre paIMOAKTUBHBIX H30TOIIOB U UX IPUMEHEHHE.
buonornueckoeneicTBUEpaTMOAKTUBHBIXU3TYYEHUM.
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4 | TepmosiaepusbiiicuaTe3. IIpobiemaTepMosIepHOHIHEPTCTHKH. 2
5 Pemenunesanaunoreme«@u3nkaaToManaTOMHOTOSI AP 2
JlabopaTopHbIe3aHATHS 2
1 | M3ydyeHneTpeKoB3aps)KEHHBIXYACTHIL
Pa3znen7. OcHOBHbIECBEIEHUSANIO ACTPOHOMUM 4
Tema 7.1 1 OueprusConaanan3pes . IBomorusazsesn.l [poucxoxaennencrpoeare CoTHEYHOM 4 2
CTpoeHNEenIBOIIONUS CUCTEMBI.
Bcenennoit 2 | Bcenennas.IIpoucxoxnennenpasutiuenedbecusixren.llonsrueokocmonorun.
Koncynpranus 2
[IpomexxyTouHasgaTTecTauus 12
Bcero: 180 gacoB
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3. VYCJOBHUS PEAJIM3AIIMMA PABOYEM IPOITPAMMBI YUYEBHOH
AU CHUIVINHBI

3.1. Tpe00BaHMAKMHMHUMAJIBLHOMYMATEPHAIBbHO-TEXHUYECKOMYO00eCIIeYeHHI0
PeanmzanusimporpaMMbeITpeOyeTHAIMUMUSTy4UeOHOTOKa0HEeTan1adopaTopun PU3UKH.

O6opynoBaHueyuyeOHOTOKaOMHETaupaboYNXMECTKaOUHETA:
apThl yYCHUYECKHE,
PabOYNHCTONUCTYIIIPEIOAaBaTENS,
J€MOHCTPALlMOHHBIN CTOJI,
ayJIUTOpHAs 10CKa,
mKadbIIIXPaHEHUI000PYIOBAHHSL.

TexHudeckue cpecTBa 00yueHUS:
KOMITBIOTEP,0BEPXEI-ITPOCKTOP,IKPaH.

O6opynoBaHHuena00pPaTOPUUUPAOOINXMECTIA00PATOPUH: CTOJIBI
YYCHHYCCKHE,
JI€MOHCTPAIIMOHHBIACTOI,
CTYJI perno1aBaTes,
mKadbIIXpaHEHUI000PY TI0BaAHNS,
ayIUTOpHAs TOCKa.

[lepedenbs1ab0paTOPHOTO00OPY TOBAHUS:

1.060opynoBanue oOOIIEro Ha3HAYCHUS: HMCTOYHUK IIOCTOSIHHOTO M TEPEMEHHOTO TOKa,
KOMITJIEKT TPOBOJIOB COCIMHUTEIBHBIX, aMIIEPMETPhI, BOJIBTMETPHI, BEChl C pa3HOBECAMH,
IITATHBBI, TUHAMOMETD, OapOMeTp-aHEPOUI, CTCKISTHHBIC ITUINHAPHI, CTCKIISTHHBIC TPYOKH.
2.060opynoBanue sl (PPOHTAIBHBIX JITA0OPATOPHBIX paldOT, BKIIOYAs JAEMOHCTPAIMOHHOE
o0opyzoBaHUE: HAOOPHI IS BBITOJHEHHS JTA0OPAaTOPHBIX PabOT MO DJIEKTPUYECTBY,
AJIEKTPOJUHAMUKE, OINTHKE, KOMIUIEKT J1a00paTOpPHBIA IO JJICKTPOJWHAMUKE, MaIllHa
aNIeKTpoQopHasi, KOMIUIEKT JaOOpaTOPHBIN MO MOJICKYJISPHON (U3MKE W TepMOJIMHAMUKE,
TparchopmaTopsl, THTPOMET] NICUXPOMETPUICCKHIA, 3BOHOK AIEKTPUICCKUI
JIEMOHCTPALIMOHHBIN, MaHOMETp, MalluHa OJJIEKTpUueckas oOpaTumas, MOJENIb s
JEMOHCTpAlii B 00b€ME MAarHUTHOTO TOJIsi, HAOOp KaJOPUMETPHUUECKUX TeJ, PEOCTaThl,
TEpPMOMETp, OrOpeTKa, TO3MMETP,IpHOOp I ompeacieHus KodDQHuIMeHTa JIUHEHHOTo
pacHIMpeHus ¢ UHAUKATOPOM, MAarHUTHI, CIIEKTPOCKOI, CIIEKTPaIbHbIC TPYyOKHU, IprOOp s
3)KATAHUS CIIEKTPATIBHBIX TPYOOK, CBETODMIBTPHI, TU(PpaKITMOHHAS PEIIETKA.

ITedaTHBICTTIOCOOMS : TEMATHICCKUETAOIHITBITOPU3HKES(CTEHIBI ).

NudopmanimoHHO-KOMMYHUKATUBHBIE ~ CPEJICTBA:  KOMIUIEKT  HArJIAITHO-METOJUYECKUX
MaTepHAJIOBIIO pa3zesiaM (PU3UKH.

3.2. UudgopmannonHoeodecneyeHneo0ydeHus
Ilepeyenb pekoMeHAyeMbIX y4eOHBIX U3aaHuil, MHTepHeT - pecypcoB,J10NOJTHUTEIbHOM
JINTEPATYPHI
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2017.—378c.—ISBN978-5-406-05816-9-https://www.book.ru/book/924048

JlononHUTENIbHASIIUTEPATYPA

. TpodpumoaT.N.dusukaorAnod:cnpaBounnk/T.U. TpopumoBa.—Mocksa:KnoPyc,
2017. — 300 c¢. — s ccy3zoB. — ISBN 978-5-406-04671-5-
https://www.book.ru/book/918094

. Tpodumona T.1. duzuka: Teopusi, peiieHUe 3a1a4, JCKCUKOH : CIPaBOYHUK
/T.N.TpodhumoBa.—MockBa:KuoPyc,2017.—315¢.—CI10.—ISBN978-5- 406-
00993-2 - https://www.book.ru/book/920565

. Tpodumona T.U. Kpatkuii kypc pusuku ¢ mpumMepamu pemieHus 3a1ad : yaeOHoe
nocob6ue/T.U. TpopumoBa.—Mocksa:KunoPyc,2017.—280c.—CI1O.—ISBN 978-5-
85971-880-1 - https://www.book.ru/book/927680
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4. KOHTPOJIBNOIIEHKAPE3YJIbTATOBOCBOEHUA
Pe3yabTarbio0yuenust Kpurtepunonenku DO opMBbIUMETOAbIOLEHKHU
B pe3ynbrare KonTpons u onieHKka | OCHOBHBIE METOJIbl KOHTPOJIS
W3YyYEHUS y4eOHOTO | pe3yJIbTaTOB OCBOEHHS | 3HAHUU: TEKYILIUH,
peaMeTa «Du3rka» | IUCUUIUIMHBIOCYIIECTBISACTCS | NEPUOAUYECKUIA W HUTOTOBBIM

o0y4aromuicIHayYUTCs:

—  JIEMOHCTpUpPOBaTb  Ha
npuMepax pojdb U MECTO
¢u3ukn B (POPMHPOBAHUU
COBPEMEHHOMN Hay4HOU
KapTUHBl MHUpA, B Pa3BUTUHU
COBPEMEHHOM TEXHUKH U
TEXHOJIOTHH, B
IPaKTUYECKONAEATEIbHOCTU
JIIOJICH;

—  JIeMOHCTpPHpOBaTh  Ha
puMepax B3alMOCBS3b
MEeXIy (PU3MKON U JpyruMu
€CTECTBEHHBIMH HayKaMU;

- YCTaHaBJINBAaTb
B3aMMOCBA3b €CTCCTBCHHO-
Hay4YHBIX SIBIICHHI n
MPUMCHATDH OCHOBHEIC

buznyecKue MOJEIH JUIS MX
OIHCAHUS U OOBSICHEHUS;

- HCII0JIb30BaTh
uHPOpMALUIO  (PUZNIECKOTO
COJICP)KAHUS TIPU PEIICHUH

y4eOHBIX, MPaKTUYECKUX,
MIPOCKTHBIX u
HCCIIEIOBATEIIbCKUX  3ajad,

UHTETpUPYSIUHGOPMAIIUION3
pa3INYHBIX HCTOYHUKOB H
KPUTHYECKH €€ OLIeHUBAS;

— paznu¥ath W YMETh
UCIIONIB30BaTh B y4eOHO-
HCCIEI0BATEIbCKOM

JIeATEeIIbHOCTH METObI
HAYYHOTO MTO3HAHUS
(mabmroieHue, OITHCaHHE,
U3MEpPEHHE,  JKCIICPUMEHT,
BBIJIBHDKCHUE THUITOTE3BI,

MOJIETIUPOBAaHUE U Jp.) H
(GOpMBI HAyYHOTO IO3HAHUS
(paktpl, 3aKkoHBI, TEOpHH),
JEMOHCTPUPYSI Ha IpUMepax
UX POJb U MECTO B HAYYHOM
NO3HAHUH;

—  NIPOBOAUTHIPSMBICH

npenojaBaTesieM B IpoLecce
MPOBEJCHUS  MPAKTHUYECKHUX
3aHATHH W 71a00paTOPHBIX
paboT,TeCTUPOBAHMUS, ATAKIKE
BBITIOJTHEHUSI 00y4YaOLUMUCS
WHAVNBUAYATbHBIX  3aJaHHUIA,
MPOEKTOB, UCCIIEAOBAHUMN.

Onenka pe3yIbTaTOB
0oOy4YeHHs:

IIpu BBICTaBIICHUU
TeKyIlen OLICHKU
YUUTBIBAETCS:
-pe3yJbTaTUBHOCTE  PabOThI

ydamerocd IMpUu BbIIIOJIHCHHUN
3aJlaHuil Ha y4eOHBIX3aHATUAX
¥ CaMOCTOSITETILHON paboThI,

- odopmieHHe  3aJlaHUH
COTJIAaCHO 00pasia.

[Ipu BBICTAaBIIEHMH HMTOTOBOM
OLICHKH YYHUTLIBACTCH:

- 00b€M U ypPOBEHb YCBOCHUS
ydJalmuMucsa TEOPECTHYCCKOIO
MaTepuana;

- Ka4yeCTBOpEILEHUs 3a1ay.

KOHTPOJIb.
Texymmii KOHTpOJIb
MIPOBOJIUTCA B hopMme:

- YCTHOTOOTIPOCa;
-IUCEMEHHOT O orpoca
(camocTosATeNnbHOM u
KOHTPOJILHON PaboThI);
-IIPOBEPKU BBITIOJTHEHUS
MUCbMEHHBIX JIOMAIITHUX
3aJIaHUI;

- TECTUPOBAHUSATIOTEMAM;

- 1a00paTOPHBIXPAOOT;
-IIOATOTOBKHCOOOIICHHI;
-COCTaBJICHUSKOHCIIEKTA
-HamucaHusi  pedepatoB U
TBOPYECKHX paboT;

- CO3JaHMs TPE3EHTAUUN IO
BBIOpPaHHOW TEeMaTHKE.
Tekymas MpOBEPKa
MPOBOJNUTCS CHUCTEMAaTUYCCKU
n3 ypoka B ypok. Ilo umciy
MPOBEPSEMBIX M XapakTepy
BOIIPOCOB  MPOBEpPKAa MOKET

OBbITH VH/IMBUy aJTbHOM,
(dbpoHTaTBHON u
KOMOMHHUPOBAHHOM.
[TepuoanuecKuKOHTPOJIbB
dopme:

- TIMCbMEHHOW paboThl MO
KaXJIOMY pazneny
JUCLUTUTHHBI.
[Tepuonuueckas MpOBepKa

NPOBOJUTCS TIO 3aBEPIICHUH
TeMHI (pa3jaena).

dopma IIPOMEXYTOYHON
aTTecTallid, YCTaHOBIJICHHAs
y4eOHBIM TUTAHOM B KOHIE |
ceMecTpa — JK3aMEH, B KOHIIE
2 cemecTpa - IK3aMEH.

JTACHATIIINHEI
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KOCBCHHBIC HU3MCHCHUA

bu3nIecKux BEJTUYMH,
BbIOMpast U3MEPUTEIIbHBIC
npudOpHI c y4ETOM
HEo0X0uMoH TOYHOCTH
U3MEPEHMU, [IJIAHUPOBATH
X0l W3MEPEHHH, IOIy4arh
3HAYEHUE U3MepsIeMOon
BEJIMYMHBI W  OLICHHUBAThH
OTHOCHUTEIIBHYIO

HOrPEIIHOCTh 10 3a/laHHBIM
dbopmymam;
— MPOBOAUTH HCCIIEAOBAHUS
3aBHCHUMOCTEN MEXITY
(GU3NYECKUMHU  BEJIMUMHAMMU:
NPOBOJIUTH  M3MEpPEHHUs U
omnpeneNniaTh  Ha  OCHOBE
MCCJIEIOBAHMUSI 3HAaYCHHE
apameTpoB,
XapaKTepU3YIOMUX JTAaHHYIO
3aBUCHMOCTh MEXTY
BEJIMYMHAMU, U JIEJIaThBBIBOT
c y4EeTOM
IIOTPEUIHOCTH U3MEPEHUI;
— UCIOJIb30BaTh TUIS
OIIMCaHUS Xapakrepa
IPOTEKaHUs ¢buznueckux
MPOIIECCOBPUBNICCKUE
BEJTMYMHBI u
JIEMOHCTPUPOBAThH
B3aMMOCBSI3bMEXKIY HUMU;
— WCTIOJB30BATh TSt
OIMCAHUS XapakTepa
IIPOTEKaHUs (buznyeckux
MIPOIIECCOB buznueckue
3aKOHBI C YYETOM TPaHUI] UX
HPUMEHUMOCTH;
— pemiatb KaveCTBEHHBIC
3ajayd (B TOM 4HCIe U

MEIKIPEAMETHOTO
XapakTepa): UCTIOJIB3YSI
MOJIEJIH, (busnueckue
BCJTMYMHBI u 3aKOHBI,
BBICTPANBATh JIOTHYECKHU
BEPHYIO [ETIOUKY
00BsICHEHUS
(Toxa3zaTenbCTBa)

MPEIJIOKEHHOTO B 3ajaue
nporiecca (sBIeHus);

— pemarbpacueTHbIe3a]aun
c SIBHO 3aIaHHOU
(bu3NYECKONMOIENIbI0: Ha

OCHOBC aHa/IM3a YCJIOBUA
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3aJa4u BBIACIATH

(bU3NIECKyIO MO/JIETTb,
HaXOJIUTh busnveckue
BEJIMYHMHBI u 3aKOHBI,
HE00XO0INUMBIE u
JIOCTATOYHEIC JUISt ee
peleHus, MIPOBOTUTH

pacueTsl  H MIPOBEPSTH
MOJTyYEHHBIH pe3yNbTaT; —
YVYUTHIBATh TpaHUIIBI
MIPUMEHEHUs M3YYEHHBIX
¢usudeckux Monened Tmpu
pelmieHnn  QU3NYECKUX U
MEXITPEIMETHBIX 3a7a4;
- UCTIOJIb30BaTh
WHPOPMAITUI0O W TPUMCHSTH
3HAHUSAONPUHIUTIAXPAOOTHI U
OCHOBHBIX
XapaKTepUCTHKAX
W3yYEHHBIX MaIlIUH,
pubopoB 51 JIPYTHUX
TEXHUUYECKUXYCTPOUCTBIIS
pemeHus MPAKTHICCKHUX,
yueOHO-UCCIIeJ0BATEIbCKUXH
MPOEKTHBIX 337a4;

— UCTIOJIb30BaTh
3HaHHUA O  (PU3UYECKHUX
00BEKTaxX H TMpoleccax B
MOBCETHEBHON KU3HU IS
obecrieueHnss 0€30MacHOCTH
npu oOpareHuun c
npruOOPaMUNTEXHHUECKUMU
YCTpOMCTBaMHU, JUTSt
COXpaHEHHsS  3J0POBbI U
coOroIeHust HOPM
HKOJIOTHYECKOTO
MOBEICHUABOKPY KatoIencpe
e, Uit
OPUHATUA ~ pPEUICHH B
MMOBCEIHEBHOW KU3HU.
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S.

e A

14.

15.
16.

17.
18.

19.
20.

21.

22.

23.

24.

25.

OOHABIOHNEHOYHBIXCPEACTB

lcemecTp 00yyeHus.
DopmanpoMekyTouHoHaTTecTANMU—« /U PepeHupoBaHHbI3aYeT»

Bonpoceyisnonarotopkuk — nuddepeHnrpoBaHHoMy3adeTy3al cemectp

MexaHnnueckoe nexenune.Crucrema oTCUeTa. OcCHOBHBIEXaPAKTEPUCTUKH
MEXaHUYECKOTO JBUXKEHUS (TpaeKTopus, MyTh, MEPEMENICHUE, CKOPOCTh, YCKOPEHHUE).
YpaBHEHHEABUIKECHUS.

[IpsAMonMHEHHOEPAaBHOMEPHOEABMKEHNE. XaPAKTEPUCTUKH IBUKEHHSL.
[IpssMonrHEHOEpaBHOY CKOPEHHOEABMKEHNE X apAKTEPUCTUKHU IBUKECHHUS.
PaBHOMEpHOEABMKEHNETTOOKPYKHOCTH. XapAKTEPUCTUKHU IBUKEHHUS
OcHoBHas3zanavagunHamukn.Cuna.Macca.3akonstHbl0TOHA.
Buasicuit:cuiiaynpyrocTu,CUIIaTPEHUS, CUIIATSIKECTH, BEC.
NmiynbcTenna.3akoHCOXpaHEHUSANMITYJIbCa. PEaKTHBHOE IBUKEHUE
Mexanundeckasipabora.MomHoOCTs. JHEprusiTeNa.
MexaHndecKkassHEpPTrusreeBUAbl. 3aKOHCOXPAHEHUSIHEPT UH.

. XapakTepucTrKa ra3o00pa3Horo, )KMJIKOro UTBEPAOTO COCTOSIHUM BenlecTBa. Pa3mepsl u

Macca MOJIEKYI.

. Apmwxenunemonexkyin. Jluddysus. bpoyHoBckoeaBuxeHuE.
. I3amepenneckopoctuaBmkeHussMonexkyn.OnsirlTepHa.
. OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU O CTPOCHHH BelecTBa. Mx

ONBITHbIE 0OOCHOBAHUS.

OcHOBHOEYpaBHEHUEKMHETHYECKOWTEeOpUnra3oB. Temiieparypa,kakMepacpeHen
KUHETHYECKOW SHEPTUMN JBHKEHUSI MOJIEKYIL.
Hasnenue./laBnennerasa.Equnuupinasnenns. I IpuOopsr.

AOconmoTHBIA HyNb. TepMoaMHaMHuuecKas Inkana Ttemrepatyp. Ilepexon co mikasbl
Lenbcus Ha mkany KenbBuHa.

VYpaBHEHHE COCTOSTHUSIUICANIBHOIO Ta3ajiid JlaHHOM Macchiraza. [lpuBenenueoObema
JAHHOM Macchl ra3a K HOPMAJIbHBIM YCIIOBUSIM.

VYpasuenneMenpaeneeBa-Knaneitpona. MossipHasrazoBasinoCcTOSHHAS.
N3omnporeccriBrazaxunxrpaduxu.

KosmmuecTBO TEIIOTHL. Y IeNbHAs TEIIOEMKOCTh. KOJIMUEeCTBO TEIUIOTHI TP MU3MEHEHUH
arperaTHOroCOCTOSTHUsIBEIeCTBA. KOITMYeCTBOTEILIOTHIITPH CrOpaHuU
TOILIMBA.

Temnossieasurarenu. KITJItennoBeix asurareneii. OXpaHamnpupo/ibl.
AOGCOTIOTHATMOTHOCUTENbHASBIAKHOCTHBO31yXa. CIIOCOOBIONpeIeICHUSINY e Ta
BJIaXXHOCTH Bo3ayxa. [Ipubopsl. Touka pochl.
[ToBepxHOCTHOCHATKEHUSKUAKOCTH. Ko dunreHTnoBepXxHoCTHOrOHATSKEeHUS. OTipe
esieHre Kod(ppuimeHTa NoBEpXHOCTHOTO HATSHKEHUSI B JIaDopaTopHOiipadoTe.
SBNEeHUSICMAaYMBAEMOCTUUKAMILISIpHOCTH. MeHUCK. BeicoTanogbeMakuAKOCTHB
Kanwmuisipax
KpucramnmueckoecocrossaueBemiecTsa. JlanbHUUNIOPsA10K. BUmbIKpruCcTalInuyeCKUX
CTpyKTyp. AHm3oTponus. [lomumopdusm.
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26. BzaumopeiicTBresieKTpuueckux3apsaoB.3akoHKynona.

27. DnexTpu3anuaTe. 3aKOHCOXPaHEHUA3APAA0B. DIIEMEHTapHbI3aps .

28. Dnexktpuueckoe mnosne. HanpsbkeHHOCTh — 3ekTpuyeckoro  mois.  ['paduueckoe
n300paxkeHue nosien 3apsoB. [IpuHIMN cynepno3uiuu.

29. DHepreTudeCcKasXapakTepUCTUKANIONS-NIOTEHIMAN. PA3HOCTBITOTEHIINATIOB.

30. [IpOoBOHUKUUAUDIECKTPUKH BIJIEKTpUUECKOMITONE. [[U3neKTpruecKasmpoOHUIIaeMOCThb
CpE/IbL.

31. DneKTpoeMKOCTHIIPOBOIHUKA. DIIEKTPUUECKASIEMKOCThIIIAPA.

32. Konnencaropsl, Hux COeMHEHUST B Oarapero. OHEprusi dSIEKTPUYECKOrO  IOJIS
KOHJIEHCATOPa

O1eHKauHANBH Ty AIbHBIX00Pa30BaTEIbHBIX TOCTHKEHUHUTIOPE3yTIbTATAMTEKYIIETO
KOHTPOJISl IPOU3BOJAUTCS B COOTBETCTBUU C YHUBEPCAIBHOW IIKAJION (Ta0IHLa).

IIpoueHTpe3yIbTATUBHOCTH KauecTBeHHasiOLleHKAUHIMBHYAJIbHBIX
(MpaBMJIBHBIX OTBETOB) 0o0pa30BaTebHBIX 10CTHKEHHUI
0aJ171 (0TMeTKA) BepOaIbHbIIaHAJIOT

81+-100 5 OTJINYHO

61+80 4 XOpOILIO

51+60 3 YIOBJIETBOPUTEILHO
MeHeeS0 2 HEY/IOBJIETBOPUTEIIHHO

KputepunoneHku:

—  81+100% (5 OamnoB) mpUCBaMBaeTCs OOyYaroOIMIEMYyCs, €CIM TPUBEJIEHO TIOJHOE
MPaBUIILHOE PEIICHUE, BKIIOYAIOIIEEe CICAYIONINE HIEMEHTHI:
1) mpencraBieH(BCIy4aeHEOOX0IUMOCTH )HECOAEPIKAMMUAOIINOOKCXEMATUYECKHMA
PHUCYHOK, cXeMa WK rpaduK, OTPAKAIOIINKA YCIOBHS 3a1a4H;
2) BepHO 3amucaHbl (POPMYIIBI, BRIpaXaronue (U3NIecKue 3aKOHbI, MIPUMEHEHHE KOTOPBIX
HEO0OXO0IMMO TSI PEIICHUS 3a]]a4¥ BBIOPAaHHBIM CIIOCOO0M;
3) npoBeeHbIHE00X0IUMblEMAaTEMAaTUYECKUETPE0OPa30BaHUSUPACUETHI, IPUBOISLITUEK
PABUILHOMY YHCIIOBOMY OTBETY, U MPEJCTABIEH OTBET.
— 61-80% (4 Oamia) mnpucBawBaeTCcs OOyYarONIEMYCs, €CJIM TPUBEIICHO pEIICHUE,
COJIEpIKaIlee OJUH U3 CICIYIONINX HETOCTaTKOB:
— B HEOOXOAMMBIX MaTeMaTHYECKUX MPEOoOpPa3OBAHMSIX W BBIUMCICHUSX OMYIICHBI
OIIINOKHU;
— TPEACTaBICHO MPABUIBHOE PEIICHUE TOJIHKO B 00IIEeM BUJE, 0€3 KaKUX-JIM00 YHCITOBBIX
pacueTos;
— MPaBUJIILHO 3aNMCaHbl HEOOXOIUMBIC (OPMYITBI, TIPEICTABIICH MTPABUIILHBIA PUCYHOK (B
cllyyae ero HeoOXOJUMOCTH), Tpa@UK WIM cXeMa, 3allkiCaH MPaBUJIbHBIM OTBET, HO HE
IpeICTaBIICHbI MPe0Opa3oBaHusl, IPUBOISAIIUE K OTBETY.
-51+60% (3 Oamra) mnpucBauBaeTca OOydYaroOlmIEMyCs, €CIU TPUBEICHO pelICHUE,
COOTBETCTBYIOIIEE OJJHOMY U3 CJIEIYIOIIHNX CIIy4aeB:
— BPEIICHUUCOACPKUTCIOMMOKABHEOOXOAMMBIXMAaTEMAaTUYECKUXITPEOOPA30BAHUIX Y
OTCYTCTBYIOT KaKue-JIH00 YUCIIOBBIE PACUCTHI;
— JIOTMYIIEHAOITMOKABOTIPEICICHUMUCXOTHBIX TAaHHBIXTTOTpa(p UKy, pUCYHKY,TabINIIe, HO
OCTaJIbHOE PEIIEHNE BHITIOJIHEHO TOJTHO U 0€3 OIINOOK;
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— 3amnucaHbl U UCTIOJIb30BAHBI HE BCE UCXOIHBIC (DOPMYJIBI, HEOOXOAMUMBIE VISl PEIICHUS
3aJla4d, WIA B OJTHOM M3 HUX JOIYIIeHA OITNOKa;

— TpeACTaBieH (B cayyae HEOOXOAUMOCTH) TOJBKO MPAaBUIBHBIN PUCYHOK, rpaduK, cxema
WJINTOJIBKO MIPaBUJILHOE PElIeHUE Oe3 pUCyHKa.
—MeHeeS0%(20anmna)nprcBanBaeTCI00ydaroeMycs,eciiu MIPaBUJIbLHOBBITIOJIHEHO
MmeHee 1/2 Bceit paboThI.

2ceMecTp 00y4eHHUs.
@opManpoMeKyTOYHOMATTECTAIIUN—«IK3aMeH))

BonpockiisimoAr0TOBKUKIK3aMEHY3a2 CeMECT]

1. IIoCTOSTHHBIMAIIEKTPUUECKUNTOK,ETOXAPAKTEPUCTHUKH. Y CJIOBUSBO3ZHUKHOBEHUS
ANEKTPUYECKOTO TOKA.

2. ComnpoTUBIEHUE KaK »dJEKTPUYECKas XapaKTepUCTHKA PE3UCTOpa. 3aBUCHUMOCTH
COMPOTUBJICHUS PE3UCTOPA OT TEMIIEPATyPHI.

3. OmnpeneneHueyaeabHOr0CONPOTUBICHUSIITPOBOIHUKABIA00paTOPHOUPAOOTE.

4. CoenMHEHNEPE3UCTOPOB.

5. PabGoTanMoniHoCcThIIOCTOSIHHOTOTOKA. 3aKkoH [ oys-JleHna.

6. HccnenoBaHne3aBUCUMMOCTUMOIIHOCTUIIAMITBIOTHAIIPSKEHUSIHACE3KMMaX.

7. DACucrounuka.3akoHOMa1s1y4aCTKauIIOJTHOUIIETIH.

8. Omnpenenenneld/ICrcToyHNKaneroCONpPOTURICHUIBIA00OpaTOpHOITpadoTe.

9. DIEeKTPUYECKUUTOKBIIEKTPOIUTAX. DNEKTPoau3.3akoHDapanes AisI3IeKTpoIun3a.

10. TlonynpoBOAHUKHA.  DIEKTPUYECKUA TOK B MOJYNPOBOAHMKAX. [IpumeHeHue.
DIEKTPOHHO-BIPOYHBINIEPEXO/I.

11. MarauTtHoenone. MarautHasuHayKiws. BzanmoericrBuetokos. [ paduaeckoe
M300paKeHNE MarHUTHBIX TTOJICH.

12. JlelicTBMEe MarHUTHOTO TOJIS HAa MPOBOJIHUK C TOKOM. 3aKoH Amriepa. Pamka ¢ Tokom B
MAarHuTHOM IIOJIE.

13. JlefictBuemMarautTHoronoisiHaaBxKyuncszapsa. CunaJlopenia.

14. JIBmxeHue3apsHKeHHOMYACTUIBIBIJICKTPUYECKOMUMArHUTHOMIIOJISIX.

15. Marunurtssiitnotrok.®@opmyia. EnuHunian3mepeHusi.

16. DnexTpomarautHasuHAy KM OnsiTei®apanes. Bennunnad JICunayKium.

17. 3akon JleHua muig SIEKTPOMArHUTHOM MHAYKUUU. OJIEKTPOMAarHUTHasi TEOpUs
Makcsemna.BuxpeBoe 31eKTpudyecKoe noie.

18. SArnennecamonnaykunu. MaayktuBHocTh. 3 JCcaMonHAy KU K.

19. YpaBuenue rapmMoHmueckoro kojebanws, ero rpaduk. OCHOBHBIE XapaKTEPUCTUKH
KoJie0aHui.

20. DnexrpomarnutHble KoneOanusa. Komebarenbnblii  koHtyp. ®dopmyna mnepuona
AIIEKTPOMArHUTHBIX KOJIEOaHMI B KOHTYpE.

21. Ilepemennbiii  TOK. IlomyyeHue NEPEMEHHOIO CHHYCOMIAIBHOTO TOKa IIPH
PAaBHOMEPHOM BpAaIllEHWH BUTKAa B OJHOPOJAHOM MarHUTHOM mone. [lepuon u yacrora
MIEPEMEHHOT0 TOKA.

22. YcrpoiictBoupaborarpaHchopmaropa.
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23. MrHOBEHHOE,aMILUIATY AHOCHICHCTBYOIEE3HAYCHHSI HaIpPSKEHUSIMCUIIBITOKA.
['paduix u3mMeHeHus Toka.

24. OnextpomarautHoe none. lloctynmatel  MakcBemna.CKOpoCTs  paclpOCTPAHEHHUS
AIEKTPOMArHUTHBIX BOJIH./[JIMHA BOJIHEI.

25. U3nyyeHuennpruemMaIeKTpOMarHUTHBIXBOTH. OTKPBITHIIK01€0aTeTbHBITKOHTYP.
DIIeKTprUUECKUil pe3oHanc.HacTpoiika KOHTypa B pe30HaHC.

26. Pagnocsaszb.PagnoA.C.ITonoa. OCHOBBIPaANOCBA3H.

27. llpenomnenuecBera.3akoHnpenomiaeHuss. OTHOCUTENbHBIMMAO0COIIOTHRINIOKA3aTET!
npesnomieHus. x gpusnueckuii cMbIci.

28. IlonmHoeoTpaxenuecseTa.l IpegenbHpIyronBHy TpEHHErOOTpaxeHus. Popmyna.

29. 3aKOHBIOTPAXKEHHUSICBETA.

30. Ilpupona cBera. B uem cOCTOWT 3IEKTPOMAarHWTHas NpUpPOAa CBETa? 3aBUCUMOCTH
MEXKy IJIMHON BOJIHBLYACTOTOM 3JEKTPOMATrHUTHOTO U3JIYyYEHHUSI U CKOPOCThIO. JInnHa
BOJIHBI CBETA B BaKyyMe.

31. Uurepdepennusiceera. UnrepdepennuscperaBTonkuxmienkax. KonpsaHproToHa.

32. Nudpakuuscsera./ludpakimonnaspenieTka.

33. OnpeneneHus I IMHBICBETOBONBOIHBICTIOMOIIBbIOIN(PPAKIIMOHHOWPEIIETKH.

34. ucnepusicrera.Paznoxenunedenorocseranpu3mMoit. CIUIONTHOWCTIEKTP.

35. YasTpaduoneroBsiennHpakpacHbleydn. IXcBOWCTBaNTIPUMEHEHHE.

36. Bunpicnekrpos.CriektpConHua. CiekTpaabHbIMaHAINS.

37. IlpubophIAIAIONY YEHUSUUCCIIEJOBAHUSICTIEKTPOB. BUIBICTIEKTPOB.

38. PEHTreHOBCKUENY YN, UXITPUPOTANCBOMCTBA.

39. IlIkana ANEKTPOMATrHUTHBIX BOJIH.OXapakTepru30BaTh paznyHbIe BU/IbI
ANEKTPOMArHUTHBIX U3Ty4YECHUM.

40.
[Tpuponacsera.KBantoBasiTeopusicBeTa. 3aBUCUMOCTbMEK Ty IHEPrUEHKBAHTANYACTOTON
3JIEKTPOMArHuTHOro m3nydenus. [locrosnuas Inanka.

41. ®oroanexkrpuueckuii 3dhdext. 3axkonsl CrosieroBa. YpaBHeHUE ODUHIITEHHA IS
dbotorddekra.

42. NaBnenue cBera. Pabotel H.I1. JlebeneBa mo oOHapyKEHUIO U U3MEPEHUIO
JABJICHUSICBETA.

43. IIpuponacera. EMMHCTBOKBAHTOBOMMBOIHOBOUTECOPUUCBETA. Y CIIOBUS, TP KOTOPBIX
MIPOSIBIISIFOTCS. BOJTHOBBIE U KBAHTOBBIE CBOWCTBA CBETA.

44, Crpoenusaroma.OnwiTeiPe3epdopaanon3yueHuIOCTpoeHUEATOMA.

45.
N3nyuennennornomenuesneprunaromamu.[locrynareibopa.lIponcxoxnenuenuueinyar
BIX CIIEKTPOB.

46. CocraBatomMHOrosiapa.l30Tonsl.

47. S nepubiecuiibl.JleekTMacchlaTOMHBIXSZIEP. DHEPTUACBSI3U. DHEPTUSACBA3H AaTOMHBIX
Anep, IPUXOIAIIAICA HA OAUH KYJIOH.

48. CocraBaTOMHBIXs1€p. A IEpHBIECUIIBIMUX CBOMCTBA.

49. PaagnoakTUBHOCTh. Buabsl pagMOaKTUBHOTO M3IY4YEHHA. 3aKOH PpPaJWOAaKTHUBHOIO
pacnazna. buosiornueckoe neUCTBUE PaJIMOAKTUBHBIX U3JIyUYCHUH.

50. AnepHblepeakuun. DHEPTETUUECKUUBBIXOAAAEPHBIXPEAKIIUH.
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OrneHka UHIMBHUIYATBHBIX 00pa30BaTEIbHBIX JOCTHKEHUN 10 pe3yIbTaTaM TEKYIIETO
KOHTPOJIsI IPOU3BOJUTCS B COOTBETCTBUH C YHUBEPCAIBHOM 1IKATIOM (TabauIa).

IIpoueHTPe3yTIbTATUBHOCTH KavecTBeHHASIONIEHKANHIHBUAYATbHBIX
(MpaBUJIBHBIX OTBETOB) 00pa3oBaTeIbHbIX A0CTHKEHU
0aj1 (oTMeTKa) BepOaIbHBINAHAJIOT

81+100 5 OTJINYHO

61+80 4 XOpOUIO

51+60 3 YAOBIIETBOPUTEIILHO
MeneeS50 2 HEYJIOBIETBOPUTEIHHO

KpurepunoneHku:

—  81+100% (5 OamioB) mnpucBaWBaeTCs OOy4YaAIOMIEMYCsl, €CIM MPHUBEIACHO TOJHOE
MIPaBUJILHOE PEIICHUE, BKIIOYAIOIIEE CICIYIONINE DICMECHTHI:
1) mpencrapiieH(BCIy4aeHEOOX0AMMOCTH )HECOACPKAIUMOITNOOKCXEMATUYECKUMA
PUCYHOK, cXeMa Wi rpadrK, OTPKAFOIINA YCIOBHS 3aa4H,
2) BepHO 3amucaHbl POPMYIIBI, BhIpaXkarone (U3nIecKue 3aKOHbI, IPUMEHEHHE KOTOPBIX
HE0OXO0IMMO TS PEIICHUS 3a]]a4 BBIOPAaHHBIM CIIOCOO0M;
3) npoBeIeHBIHE00X 0 TMMBIEMaTeMaTHYECKHEITPEOOpa30BaHUSUPACUCTHI, IIPUBOIAIITUCK
MPaBUJILHOMY YHCJIOBOMY OTBETY, U MPEJICTABJICH OTBET.

— 61-80% (4 Oamma) mnpucBamBaeTcs OOydYarOlEMyCsl, €CIIM TPHUBEIACHO pEIICHHE,
coJieprKalllee OJMH U3 CJIIETYIOIUX HEIOCTAaTKOB:
— B HEOOXOAMMBIX MaTEeMaTHYECKUX MPEOoOpPa30BAHMSIX U BBIUMCICHUSX OMYIIEHBI
OIITNOKHU;
— TPEACTaBJICHO MPABWIBHOE PEIICHUE TOJIHKO B 00IIeM BHUJE, 0€3 KaKUX-JIM00 YHCITOBBIX
pacyeToB;
— MPaBUJILHO 3aMMCaHbl HEOOXOIUMBIE (POPMYIIbI, TIPEJICTABIICH MTPABUIIBHBIMN PUCYHOK (B
Cllyyae ero HeoOXOJMMOCTH), TpaHuK WIM cXeMa, 3alkCaH MPaBWIbHBIM OTBET, HO HE
IIPEeICTaBIICHbI MPe0Opa3oBaHus, IPUBOIAIINE K OTBETY.

—51+60% (3 ©Oamma) mpucBamMBaeTCs OOyYarOMIEMyCs, €CIH TPHUBEICHO pEIICHUE,
COOTBETCTBYIOIIIEE OJJHOMY U3 CICAYIONMINUX CIIyJIacB:
— BPEMICHUUCOACPKUTCIOMMOKAaBHEOOXOAMMBIXMAaTEMAaTHIECKUXITPEOOPa30BAHUSIX U
OTCYTCTBYIOT KaKHe-JTHOO YHCIIOBBIC PACUCTHI;
— JIOTMYIIEHAOIMOKABOTIPEICICHUMUCX O THBIX JaHHBIXTTOTpa(UKy,pUCYHKY,Ta0IHUIIE, HO
OCTaJIbHOE PEILICHHE BBITIOJIHEHO MOJHO U 06€3 OIMOO0K;
— 3amucaHbl ¥ UCIIOJIb30BAaHbI HE BCE HCXOIHBIC (DOPMYJIbI, HEOOXOAMMBIC JIISl PEIICHUS
3a]1a4y¥, WM B OJTHOW W3 HUX JOIYIICHA ONTHOKA;
— TIpeJICTaBlieH (B Ciiydae HEOOXOIUMOCTH) TOJIBKO MPABWIbHBINA PUCYHOK, TpaduK, cxema
WINTOJBKO IPABMWIIHLHOE pPElIeHue 0e3 pucyHKa.

— meHee 50% (2 Oanna) mpucBamBaeTCs OOYYarOMIEMYCs, E€CIHUMPABIIBHO BBITTOJHEHO
MmeHee 1/2 Bceit paboThI.
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6. ATAIITAIUSI  PABOYEMl  TPOTPAMMBI IS JUALl C
OTPAHMYEHHBIMHY BO3MOKHOCTSIMU 3/I0POBbS (OB3)

AJanTupoBaHHasi TporpaMMa pa3palaTbiBaeTCsl MPU HAIWYUK 3asBJICHUS CO CTOPOHBI
oOyuaromerocsi (poauTened, 3aKOHHBIX TMPEJACTABUTENICH) W MEIUIMHCKUX TOKa3aHUU
(peKOMEHIalUIMHU  TICHUXOJIOTO-MEIMKO-TIeJarOruueckol  komuccuu). [ns uHBaIMaoB
aJlanTUpOBaHHas oOpa3oBaTelbHAs IMporpamMma pa3padaTbiBaeTcsi B COOTBETCTBUU C
WHIMBUYyAIbHOM TIPOTrPaMMON peabMIIUTAIINH.
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