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1 OBIIASA XAPAKTEPUCTHUKA PABOYEW TIPOTPAMMBI YUYEBHOU
JUCIHUIIVIMHBI «®PU3UKA»

1.1 ObsacTh NpUMeHEeHHUs] TPOrPAMMBI

Pabouast mporpamma yueOHON mucuuIuMHbl «DU3MKay SBISETCS 4aCThIO IMPOTPAMMEI
MOJATOTOBKH CIEIMATMCTOB CpPEAHEro 3BeHa Mo crenuansHocTd 22.02.01 Metamryprus
YEePHBIX METAJUIOB.

Pabouas mporpamma cocraBieHa st 04HOM (popMbl 00yUeHHS.

1.2 MecTo QuCHUIIMHBI B CTPYKType NPOrpamMMbl NOATOTOBKHM CHENUAJMCTOB
cpe/iHero 3BeHa

VYuebnas naucuuiuiiHa «@PHU3MKa» ~ OTHOCUTCS K MaTeMaTH4YeCKOMY H oOuiemy
€CTECTBEHHOHAYYHOMY yU4eOHOMY LIUKITY.

OcBoeHuI0 yueOHOH AUCHUIUIMHBI MPEANIECTBYET u3ydeHne yueOnbix aucrumind [1/1.03
®dusuka.

Jucnnnimmna «@Pu3nka» ABISIETCS INPEALIECTBYIOIIEH I W3Y4EHHUS CIEAYIOIIMX
yueOHBIX TUCIHUILINH, TpodeccuonanbHbix Moaynei: OI1.02 Texuuueckas mexanuka, OI1.03
DneKkTpoTexHuKa u aekTponuka, OI1.04 Matepuanosenenue, OI1.06 @usnueckas XuMusi.

1.3 Leap n niianupyemble pe3yJIbTaThl 0CBOCHUS AUCHHUILINHBI:

ConeprkaHue TUCHUIUIMHBI OPUEHTUPOBAHO HA IMOJTNOTOBKY OOYYaIOUMXCS K OCBOCHHUIO
npoeCCHOHATIBHBIX MOJYJIEH MPOrpaMMbl MOATOTOBKH CIEIHAIMCTOB CPEIHEro 3BEHA II0
CMEMATEHOCTU U OBJIAJICHUIO CISTYIOIIMMH OOLIMMH U TPOPECCHOHATEHBIMA KOMIETEHITUSIMU:

[IK'1.1 OcymecTBasTh TEXHOIOTMYECKUE ONIEPALIIH IO TPOU3BOJICTBY UEPHBIX METAJLIOB;

[IK1.3 DOkcmiyaTupoBaTh TEXHOJIOITMYECKOE M IOJbEMHO-TPAHCIOPTHOE O00OpYIOBaHME,
obecrnieynBarolee MporU3BOJICTBO YEPHBIX METAILJIOB,;

[IK 1.4 Ananu3upoBaTh KaueCTBO ChIPbsl M TOTOBOI NPOIYKIHH;

OK 2 OpranusoBarh COOCTBEHHYIO NESTEIbHOCTb, BBIOMPATh TUIOBBIE METOJbI U CHOCOOBI
BBITTOJTHEHUS! TPO(ECCHOHATBHBIX 3371a4, OLIEHUBATh WX APPEKTUBHOCTH U KAYECTBO;

OK 3 I[IpunnmMath pemieHus B CTaHIAPTHBIX U HECTAHAAPTHBIX CHUTYAIHSX M HECTH 32 HUX
OTBETCTBEHHOCTH;

OK 4 OcymectBiarh TOUCK M UCIOJb30BaHUE HMHMOpPMAIHK, HEOOXOIUMON s
3 PEKTUBHOTO BBITOTHEHUS MPOGECCHOHATBLHBIX 3a7ad, NPO(PECCHOHATLHOIO U JIMYHOCTHOTO
pa3BUTHS;

OK 6 PabGorarb B KOJUIEKTHBE M KOMaHJA€, S(PQPEKTUBHO OOUIAThbC C KOJJIEraMH,
PYKOBOJICTBOM, TIOTPEOUTEIISIMI;

OK 7 Bparp Ha ce0sl OTBETCTBEHHOCTh 3a PabOTy WIEHOB KOMaHJbl (TIOJYMHEHHBIX), 3a
pE3yJIbTaT BHITOJHEHUS 3aJaHUM.

Koo IIK/ OK Ymenua 3nanusn

OK 2 Y02.1. pacno3HaBaTh u
AHATM3UPOBATh MPOPECCHOHATBHYIO
3amavy u/wim npooiemy;

OK3 ¥03.3. oueHuBarh pe3yibTaT U
MOCJIEICTBUSA CBOHX NeNUCcTBUHI
(caMOCTOATENHHO WM C TOMOIIBIO

HACTaBHUKA);

OK 4 Y04.1. onpenensith HEOOXOAMMBIE
WCTOYHUKH WHPOPMAIINH;
Y04.2. BBIJICIIATH Hanbosee
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3HaAYUMOC€ B U3y4Ya€MOM MaTcpualic u

CTPYKTYypUPOBATh M0JIy4aeM Y0
nHpopmaruio;

OK 6 Y06.1. paborare B kosiektuBe u | 306.1. OCHOBHBIE MPHUHLMUIIBI
KOMaHJIe; palboThI B KOJJIEKTUBE;

OK 7 Y07.4. ananusuposars gocturnyreie | 307.1. AJITOPUTMBI u
pe3yabTaThl pabOTHl KOMaHIbI; HPUHIHIIBI paboThI B

KOMaHJIE;

K 1.1 Y2 npuMeHSATh OCHOBHBIE 3aKOHBI | 32  (u3MUecKHe CBOWCTBA
Gu3MKK UIs pelIeHHs aKTYAIbHBIX | )KHIKOCTEH M ra3oB
MH)KEHEPHBIX 3a/1a4
V3 pemarb npakTUYeCKuE 3ajadu
IIOBCETHEBHOM KU3HH,
paloHaIbHOIO
HOPUPOJIONONIB30BAHNUSA M OXPaHbl
OKPYKaIOIIEH CpeIbl

IIK 1.3 V1 paccuutbiBaTh M HU3MepATH | 31 3aKOHBI paBHOBECHS U
OCHOBHBIE  TIapaMEeTpbl  IMPOCTHIX | IEPEMEILEHUS Tel
AJIEKTPUUYECKUX U MAarHUTHBIX Leneil | 34 ¢usuyeckue mpoueccsl B
VY2 npuMeHSATh OCHOBHBIE 3aKOHBI | SJIEKTPUUECKUX Lensx
Gu3uKy Uil peUleHUs aKTyaJlbHBIX | IOCTOSHHOIO TOKa
WHKEHEPHBIX 3aja4 35 meronbl mpeoOpa3oBaHU
V3 pemarb NpakTHYECKHE 3aJayud | HJIEKTPUUECKON SHEPTUU
IIOBCEJHEBHOM KU3HH, | 36  OCHOBBI  (DPU3MUYECKHUX
paLMOHAIBLHOTO IPOLIECCOB B IPOBOJHHKAX,
IPUPOJIONOIL30BAaHUS UM OXpaHbl | MOJIYIPOBOJIHUKAX u
OKpY’Karolien cpesibl JMBJICKTPUKAX

[IK 1.4 VY2 mnpuMeHSATh OCHOBHbBIE 3aKOHBI | 33 CTpOEHHME U CBOMCTBa

(1)I/IBI/IKI/I AJId PCIICHHUA AKTYaJIbHBIX
HHXCHCPHBIX 3a1a4

MCTAJIJIOB




2 CTPYKTYPA U COJAEP)KAHUE YYEFHOU JJUCHUILIAHBI

2.1 O0beM yueOHOM AMCUMIIMHBI M BUABI Y4eOHO# padoThl

Buna yueOHoii padoThl O0bem yacoB
MaxkcumasbHasi yueOHasi Harpy3ka (Bcero) 96
O0s13aTeIbHASI AYTUTOPHAS YUeOHAsT HAarpy3Ka (Bcero) 64

B TOM YHCIJIE:

JICKIINH, YPOKH 32
NPAKTHYECKUE 3aHSTHSI 16
J1a00paTOPHBIE 3aHSTHUS 16
KypcoBas pabora (IIpOeKT) He

npeoycMOmpeHo

CamocrosiTesibHass padora 32

Dopma IpOMEKYTOUHON aTTECTALMU - IK3AMEH




2.2 TemaTnuyeckuii IUVIaH U coiepKaHue Y4eOHOH TUCHUIVINHBI «PHU3UKa)

HaunmenoBanue Coaeprxanue y4eOHOIro MaTepuasa u O0bem yacoB Konpl kommeTeH1Hii/0cBanBaeMBbIX
pa3/ieJioB M TeM (opMBbI OPraHu3aluM AeATETHLHOCTH 00YYAI0IIHXCH HIEMEHTOB KOMUETCHIMI
1 2 3 4
Pasnen 1. MexaHuka OK.3,0K.4,0K.6,0K.7TIK1.1,
I1K1.4
Tema 1.1. Coneprxkanue y4eOHOT0 MaTepuasa 2
Kunemaruka l.KunemaTtuka NOCTYNaTeNbHOIO W BpAIIATEIbHOIO JBUKEHMUSL.
MaTepUaIbHOU Yckopenue u ero cocrasistone. CBo001HOE naJiIeHUe Tell.
TOYKH 2.KpuBonuHeitHoe JnBWKeHHE. JIBMKEHHWE Tena TMOoJ  YIJIOM 2
TOPU30HTY.
JlaGopaTopHble 3aHATHS 2
Ne 1 «3aBucumocts nepuosa KoyieOaHU NPYKMHHOI'O MasiTHUKa
OT MacChl U )KECTKOCTU NPY>KUHBI»
[IpakTrueckue 3aHATHS 2
Ne 1 Pemenue 3anau no teme: «JIBukeHue Tena, OpOLICHHOTO MOJ
YIJIOM K TOPU30HTY. JIBIH>KEHHE IO OKPYKHOCTH»
CamocrosrenbHas paboTa 00y4aronmxcs 4
PacuetHo- rpaduueckas pabora «MexaHuka»
Tema 1.2. Coneprxanue yueOHOro MaTepuasa 2 ¥03.3.Y04.2, V2,31
Jnnamuka 3.JIBmxeHne 1Mo HAKJIOHHOM IIOCKOCTH. JIBHKEHUE CBS3aHHBIX TEl.
MaTepHUaIbHOU [IpakTuyeckue 3aHATUSA 2
TOYKH No2 Pemenwme 3amad mno TeMme: « Cucrema CBSA3aHHBIX TEI.
JIBM>KEHME Tena 10 HAKJIIOHHOW TJIOCKOCTH.
Pa3nen 2. DneMeHThl MOJNEKYIISIPHON (PU3UKHU U TEPMOJAMHAMUKHI OK3,0K4,0K6,0K7,I1K1.111K1.3,
I1K1.4
Tema 2.1. Copep:xanne yueOHOTo MaTepuana 2 32,¥2,Y03.3,306.1,
OcHoBbl MKT 4. XapakTepHble CKOPOCTH MOJIEKYI. Y paBHEHHE COCTOSIHHS ¥06.1,307.1, ¥07.4
uaeansHoro rasa. Msomnpoueccel B razax. CBoiicTBa M NapameTpsl
rasa.
JIaGopaTopHbIe 3aHATUS 2
No 2 «Omnpeznenenue ynciaa MOJIEKYJ B METAUIMYECKOM TEJIE)
[IpakTrueckue 3aHgTHs 2




Neo3 Pemenue 3amay no teme «OCHOBBI MKTY

CamocrosrenbHas paboTa 00y4arommxcs
Pacuetno- rpaduueckas pabora «lIpencraBneHne M300poOLECCOB B
ocax P(T), V(T), P(V)»

Tema 2.2
CBolicTBa TBEPBIX
Tell

Copep:xanue yueOHOro MaTepuana

5.CBoiictBa TBepabIxX Ten. edopmarmst, Bupsl. 3akoH ['yka.

[IpakTuueckue 3anstusi Ned «Pemienue 3ai1ad Ha 3akoH [ 'yka»

¥2,¥03.3,VY04.1, ¥04.2, 306.1,
¥06.1,307.1, ¥07.4

Paznen 3 DnexrpoanHamuka

OK2,0K3.0K4,0K6, OK7, [IK1.1,
I1K1.3, I1K1.4

Tema 3.1
DIeKTpOoCTaTUKA

ConeprkaHue yueOHOro MaTepuaia

G.KOHILGHcaTOpI)I 1 UX BU]BI. BI/IIII)I COCIMHCHHM S KOHACHCATOPOB.

7.HpOBO,I[HI/IK W JUBJICKTPUK B 3JICKTPUYCCKOM II0JIC.

N

IIpakTrueckue 3aHATHS
Ne5 Pemenne 3anau «CoerHeHHE KOHACHCATOPOB B OaTaperoy

¥2,¥03.3,Y04.2

Tema 3.2.
3aKOHEBI
[IOCTOSSHHOT'O TOKA

Copepxkanue y4eOHOro Marepuana

8. 3aKOHBI MOCIIEA0BATEIBLHOIO U NApaJIJIEIbHOIO COSTMHEHUS /TS
HEpa3BeTBJICHHbIX yuyacTKoB 1enu. I[lpaBuia Kupxroda s
Pa3BETBICHHBIX LIEIEH.

Jlabopatopubie pabora Ne3 Ompenenenune ko3 duimenra
MOJIE3HOTO ACUCTBUS 2JEKTPUUECKOTO HarpeBaTels.

JlaGopatopnast pabota Ned  «MccnenoBanue 3aBHCHUMOCTH
COTMPOTHUBIICHUS METAIJIA U MOJYIIPOBOIHUKA OT TEMIIEPATYPhI»
JlaGopatopnast paboraNe S«OmpezneneHne  TeMIepaTypHOTO
KOd(pUITUEHTA METN

JlaGopaTopnass pabora Ne6 «OmnpeneneHne HOMHUHAIBHOTO
COIIPOTHUBIIEHUS PE3UCTOPOB METOJIOM MAPKHPOBKH.»

[IpakTrueckue 3aHsITHS
No6 Pemenue 3amau mo «Coenunenue motpeobuteneid. [IpaBuna
Kupxroda.»

CamocrosiTenbHas paboTa 00yJaronuxcs
Kelic- 3amaua «CMmenianHoe coeTMHEHHE OTPeOUTee»

¥02.1,¥03.3,Y04.1, V04.2,
306.1, ¥06.1,307.1, ¥07.4, 33,34,
36, V1,V¥2
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Tema 3.3
Tok B pa3IMYHBIX
cpenax

Copepxanue yaueOHOro Marepuana

9.Tok B Mmerayuiax. TOK B 3JICKTPOIHUTAX.

10.Tok B razax. Tok B BakyyMme.

11.Tok B momynpoBoaHuKax. [1omynpoBoTHUKOBBIE PHOOPHI.

JlaGopaTtopHnas pabota
Ne 7 «Omnpenenenue
AJIEKTPOIIH3ay

OJICMCHTAPHOTI'O 3apsaa METOJ0M

NINININ

34,36, Y03.3. Y04.1.Y2, V3,
306.1, ¥06.1,307.1. Y07.4

Tema 3.4
MarsuTtHoe 1oie

CopneprkaHue yueOHOro MaTepuasa

12 MaraurtHoOe mosie. MarHuTHbIE CBOIICTBA BELIECTBA.

IIpakTrueckue 3aHATHS
No 7 Pemenue 3anau «Cuiia Amnepa. Cuita JlopeHua»

¥03.3,¥04.1,¥04.2

Tema 3.5

SIBnenue
AIEKTPOMATHUTHOMN
WHIYKIUU

CopepxaHue yaeOHOT0o MaTepuana

13.4IBneHne 3IEKTPOMArHUTHOM HMHAYKIHH. CaMOHHIYKITUS.
NHIyKTUBHOCTS.

14 Ilepemennsrii  TOK.  Bumsr
MIEPEMEHHOT'0 TOKa.

CONPOTUBIECHUN B  ILEMAX

JlabGopaTopHas pabora Ne8 SIBJICHUSI

BHCKTPOMaFHHTHOﬁ WHIAYKIIUN

«3yuenne

[Ipaktnueckue 3ansatus Ne 8 Pemenue 3amau 1mo  Teme
«IIepeMeHHBIN TOK»

CamocrosrenbHas paboTa o0yyaronmxcs
Keiic- 3anaua «IlepeMeHHBII TOK»

¥03.3,Y04.1, Y¥04.2, ¥06.1 306.1,

Paznen 4 DnemeHTHI KBAaHTOBOM (DH3HKH.

OK4, TIK1.1, TIK1.3

Tema 4.1
KBanrToBas ontuka

Conepikanuie yaeOHOro MaTepuana

15. YpaBHenue DiinmreitHa ans ¢porodddexra. PoTo3EeMEHTHI €
BHYTPEHHUM U BHEITHUM (HOTOIPHEKTOM.

Y04.1, 35,

CamocrosiTenpHas paboTa 00yJaronuxcst
JlomamHsisi KOHTpoJbHas padora «[IpuMeHneHne GpoToIIeMEHTOB U
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(hoTOCONPOTHUBIICHUH B HAYKE U TEXHUKE»

Tema 4.2
ATOMHOE PO

Coneprkanue y4eOHOro MaTepuaia

16.Yopansiemas  nenHas — peakuusa.  SaepHbld  peakTop.
IlepcnieKTHBEI pa3BUTUSI AaTOMHOM DHEPIETUKHU.

CamocTosTenbHas paboTa o0ydaroumxcs
JloManmHsst KOHTpoJibHas paboTta «PaaroakTUBHBIE M30TOMBI M UX
WCIOJIb30BaHUE B IPOMBIIUIEHHOCTH

v04.1,35, Y3

CamocrosTenbHast pabota o0yyaroumxcs
Occe mo TeMe «IKOJIOrMYECKHE AacleKThl pa3BUTHS SAIACPHOMN
sHepreTuku B Poccum»

Bcero (makcumanbHas yueOHasi Harpy3Ka):

96
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3 YCJOBUS PEAJIM3AIIMA YYEBHOM TUCIUTIIAHBI

3.1 MaTtepuajibHO-TEXHHYECKOE o0ecevyeHne

Jng  peanuzanuu nporpaMmbl  y4eOHOW JUCHUIUIMHBI MPESYyCMOTPEHBI CIEAYIOLIUE
CrHelalibHbIe TOMENICHUS U OCHAII[CHHE:

Tun u HauMeHOBaHHUeE
CHEHAIBLHOI0 MOMEIEeHU A

Ocnameﬂne CIICHIUAJBbHOI0 ITOMECIICHUA

KaOMHET C€CTECCTBCHHOHAYYHBIX
JUCLHITIINH

MynsTUMEIUIHBIE CpPEACTBA XpaHEHUs, Nepelaud u
npecTaBiIeHus HHPOPMALIUH.

Y4eOHo-MeTonuYeCKash JAOKYMEHTAIMs, IUAAKTHYECKUe
CpEJCTBA.

nabopartopust GU3UKU

JlaGoparopHoe o0opyzoBaHue; MojAeHM TO (pu3nKe; HAOOPHI
na0opaTtopHble, B T.4. II0 MEXAHUKE, 3JIEKTPOMAarHeTHU3My,
ONTUKE; W3MEpHUTENbHBIE TMPHOOPHl sl BBHIMOJHEHUS
nabopaTtopHblX  paboT:  DIEKTPOMETP,  MYJIBTUMETPBI,
BOJIETMETPBI, aMIIEPMETPbI; KOMIUIEKT IE€MOHCTPALMOHHOTO
o0opyloBaHMsT 1O  3JEKTPOCTATHUKE, YCTaHOBKa  JUIs
OmpelesieHUs]  [UIMHBl  CBETOBOM BOJHBI C  IOMOIUIBIO
IUQPaKIUOHHON  pemeTkd, Ha0op 000pyIOBaHHS MO
AIIEKTPOJIN3Y; AEMOHCTPAIIMOHHBIH (UINUECKUA KOMIUICKC;
JeMoHcTpanimoHHOE 000OpYyOBaHUE: T'EHEPAaTOp 3BYKOBOH
(0,1T11-100kI '), OapoMeTp-aHepOuI, aKBapuyM,
BBICOKOBOJIbTHBII HCTOYHUK 30KkB, Bechl 3J€KTpOHHBIE A0
2000 Ttp., BHAeokamepa IS pabOTBl C ONTHYECKUMH
npubopamu (3 Mnukc), rurpomerp (mcuxpomerp) BUT-2,
reHepatop Ban-ne-I'paada, nuHamMomMeTp TeMOHCTPAIIMOHHBII
(mapa), AMHAMUK HHU3KOYACTOTHBIM Ha TOJICTABKE, UCTOYHUK
nutanus  12B peryaupyemblif, = KOMIUIEKT  HOCYAbI
JEMOHCTPALIMOHHBIA C NPUHAJICKHOCTAMH , KAMEPTOHBI Ha
pezoHaHcHbIX Ammkax 440 I'm, xommiuekT mNpHOOpPOB U
NPUHAIEKHOCTEH ULt JIEeMOHCTpPALIUH CBOWCTB
JMIEKTPOMAarHUTHBIX ~ BOJIH,  KOHAEHCATOp  INEepPeMEHHOMN
€MKOCTH, MalllMHA DJJIEKTpUYecKas oOpartumasi (JBUraTelb-
reHeparop), MaluHa anekTpodopHasi, MasITHUK
AIEKTPOCTATUYECKUH, MAaHOMETP KUJKOCTHBIN
JEeMOHCTPAaLMOHHBIN, Hacoc BakyyMHbIH KomoBckoro, Hacoc
BaKyyMHBI C DJIEKTPOIPHUBOJOM, OTFHHMBO BO3JYIIHOE,
YCTaHOBKa JUIS H3y4CHUS doroaddexra, mpecc
TUAPABIAYECKUN, CTOIUK moabeMHbI 200x200, cneKTpocKoI
JIBYXTPYOHBIM, MHKPOCKON JIEMOHCTPAIIMOHHBIN, Tapeika
BaKyyMHass CO 3BOHKOM, TEPMOMETP JEMOHCTPAllMOHHBIN,
MTaTAB  JACMOHCTPAITMOHHBIN  (M3WYeckuii ,  Habop
CIICKTPATBHBIX TPYOOK € WCTOYHHKOM TIIUTaHUSA, HAOO0D
«MastHuk MakcBemnay, Habop «Bemepko Apxumenay;
HaOOpHI IeMOHCTpanMoHHbBIE: «BomHOBas BaHHa», "BomHoBast
ontuka"', "['eomerpuueckas  ontuka"  (pacIIMPEHHBIN
KOMIIJIEKT), «/luHamMuKa BpalIaTENLHOTO  ABMKCHHS,
«MexaHndeckne KojeOaHUs W BOJHBDY, «MeXaHH4ecKue
ABICHUD», «MoekynsipHas (QU3MKa U TEIUIOBBIE SIBICHUS»,
«3ByKOBBIE KOJEOaHUS W BOJNHBIY, «MarautHoe TOJe
KOJIBLEBBIX ~ TOKOB», «llomympoBomHuKoBblE  TPHOOPBD»,
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«TocrostHubil TOK», "Omnpeaenenue mnoctosHHOM Ilmanka",
"DNeKTpoANHAMUKAY," DJICKTPUUYECKH TOK B BaKyyMey,
«DJJIEKTpUYECKasl EeMKOCThY», «MolekylisapHas (Qu3nka u
TETUTOBBIE SIBIICHUSDY; HA0OPHI TSI IEMOHCTPAIINN: MAarHUTHBIX
MOJIeH, STEKTPUIECKUX IMOJieH, TOBEPXHOCTHOTO HATSIKCHHS,
HA0Op Il W3YYCHUs COXPAHCHHUS DHEPruu; TpyOKa s
JIEMOHCTPANNN KOHBEKIIUH B >KHIKOCTH;, MAarHUT IIOJIOCOBOI
JIEMOHCTPALIMOHHBIN (mapa); Mar"uT U-o0pa3nbrit
JIEMOHCTPAIIMOHHEIN;, HA0Op TeJl paBHOTO 00beMa; Habop Tel
paBHOW Macchl; Ha0Op TIO CTaTHKE C MarHUTHBIMH
JIepKaTeNIIMU; Tajo4Yka 300HUTOBAas; MPUOODP IS U3yUEHUS
HAaKJIOHHOW TIIocKocTH, mpubop Jlenma; mnpubop mis
JIEMOHCTpauu Au(pakui 1 HHTEpHEPESHIIUU CBETa; IPUOOP
JUTSL  ICMOHCTpAllMd MEXaH. KoyicOaHwii (Ha BO3AYIIHOMN
MOMIYIIKE); phlUar-TMHelKa NEeMOHCTPALMOHHAS, TIPHOOp s
JIEMOHCTpanuu aTMochepHoro naaeieHus (MaraeOyprekue
MONTyIIapys); TpPU3Ma HAKIIOHSIOMIAACS C OTBECOM; TpyOkKa
HeroroHa; TepMoMeTp ¢ (QUKcallMedl MaKCHUMajbHOTO U
MHMHUMaJbHOTO  3HaueHui; 1wmap [lackans;  1ITaTUBHI
n3onupytome (mapa); MOJENb TapOBOTO JIBUTATEINS]; COCYIbI
COOOINAIOIINECS; CTPEIIKM MarHUTHBIC HA IITaTHBAX ; CYJTaH
ANEKTPOCTATHIECKUN (1renx) napa; YCTPOKCTBO
mpeoOpa3oBaHUsl  TEIUIOBOW  DHEPIHH;  HWIHHAD  C
OTHANAMOIINM JHOM; IWIMHAPHI CBHUHIIOBHEIE CO CTPYTOM;
AJIEKTPOMArHUT Pa300PHBIN (10 JKOBOOOPA3HBII)

Ilomenienue n1g8 caMOCTOSATEILHOU
paboThl 00yJarOITUXCS

[Tepconanbubie kommbloTepsl ¢ makeroMm MS Office,
BBIXOJAOM B MHTEpHET M C JOCTYIIOM B 3JIEKTPOHHYIO
UH(POPMALIMOHHO-00Pa30BaATEIBbHYIO cpeny
YHHUBEPCHUTETA

ITomerenue ISt XpaHEHUs u
MPO(UIAKTHYECKOTO o0CITy)KBaHUS
y4eOHOTro 000pyT0BaHHMS

Ikadpr, cTemmaxu Juis XpaHEHUS J1abopaTOpHOro
000py0BaHuUsl, ”THCTPYMEHTOB PACXOJHBIX MaTepHaJIOB.

3.2 YueOHO-MeTOAHMYECKOE
NMpPOrpamMmblI
OCHOBHBIE HCTOYHHKH:

n uHpopManmoHHoe olecnevyeHne peaJH3ANUH

1. Kysnenos, C. U. Kypc nexuuii nmo ¢usuke. Onexrpoctaruka. [IOCTOSHHBIN TOK.
OnekrpomarHetu3Mm. Konebanus u BOJHBI [DNEKTPOHHBIN pecypc]: yueOHOe mocobue / C. U.
Ky3nenos, JI. . Cemkuna, K. . Porosun. - Tomck: n31-Bo TOMCKOro NOaUTEX. YHUBEPCUTETA,
2016. - 290 c. - Pexxum nmoctyma: https://new.znanium.com/read?id=218874 - 3ari. ¢ ’kpaHa. -

ISBN 978-5-4387-0562-8

2. ®uzuka. Teopust U mpakTuka [DNEKTPOHHBINA pecypc] : yueObHoe mocobue / Ilox pen.
npod. C.O. Kpamaposa. - 2-¢ u3n., non. u mnepepad. - Mocksa: U1 PUOP, HUL] UH®PA-M,
2016. - 380 c. - Pexxum moctyna: https://new.znanium.com/read?id=264612 -. 3ari. ¢ 3kpaHa. -

ISBN 978-5-369-01522-3
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JonotHUTE/IbHbIE HCTOYHUKH:

1. Kacarkuna, 1. JI. ®usuka mis xomwemkeit [Teker] : yue6. mocobue / U. JI.
Kacarkuna. — PoctoB-Ha-/lony : ®@enukc, 2017. — 671 c.: w1 — (Cpennee npodecCHoHaTBHOE
obpazoBanue). — ISBN 978-5-222-28048-5.

2. KopeitHukoBa, E. C. ®usuka [mns CIIO] [DnexTpoHHBIA pecypc] : ydueOHOE
nocobue. YU.1 / E. C. KopsiTHuKOBa, JI.A. Onep, JI. A. Hukonoposa ; MI'TY. - MarHuToropck :
MI'TY, 2016. - 1 oagekrpon. ont. guck (CD-ROM). - Pexum pgocryna:

https://magtu.informsystema.ru/uploader/fileUpload?name=S120.pdf&show=dcatalogues/5/8843
/S120.pdf&view=true . — MakpooOBEKT.

3. KopeitHukosa, E. C. ®usuka [DnekTpoHHBIA pecypc] : yueOHOoe mocodue [mist
CIIO]. 4.2 / E. C. KopsiTHukoBa, JI. A. Onep, JI. A. Hukonopoa ; MI'TY. - MaruuToropck :
MI'TY, 2016. - 1 osnekrpon. onr. guck (CD-ROM). — Pexum mocryma:

https://magtu.informsystema.ru/uploader/fileUpload?name=S118.pdf&show=dcatalogues/5/8824
/S118.pdf&view=true . — MakpooOBEKT.

Ilepunoanyeckue U31aHuA:
OnextpuuectBo. — ISSN 2411-1333

IIporpammuoe obecneuenune u HTepHeT-pecypenl:

HaumenoBanue I1O Ne /ToroBopa Cpok AeHCTBHUSA
JIMICH3UH

MS Windows 7 (moammcka Imagine | Z1-1227 or 08.10.2018 | 11.10.2021

Premium) H-757-17 ot 27.06.2017 | 27.07.2018

J1-593-16 ot 20.05.2016 | 20.05.2017
J-1421-15 ot 13.07.2015 | 13.07.2016

MS Office 2007 Nel35 ot 17.09.2017 0eccpodHO

Kaspersky Endpoint Security ans 6usneca- | J1-1347-17 ot 20.12.2017 | 21.03.2018

CranpapTHbIil J-1481-16 ot 25.11.2016 | 25.12.2017
J1-2026-15 oT 11.12.2015 | 11.12.2016

7 Zip cBOOOIHO 06eccpouHo
pacnpocTpaHsieMoe

HNHTepHET- HCTOYHUKU:
1. T'moGanrteka: rmobanmpHas OMOIMOTEKa HAYyYHBIX PECYpPCOB [DIEKTPOHHBIA pecypc]. —
Pexxwum noctyna: www.globalteka.ru , ceobommbIif. — 3ari. ¢ skpana. 53. pyc.

3.3 YueOHOo-MeTOoANYECKOE 00ecTiedeHHe CAMOCTOSATEIbHOI padoThl 00y4YaoUuXCs

CaMmocrtosiTenbHast paboTa sBISETCS O0O0s3aTENBHON IS KaXIOro OOydarolerocs.
CamocTrosaTenbHas paboTa MOXKET OCYILECTBISATHCS MHIMBUAYadbHO WM TpyNIaMud B
3aBHCUMOCTH OT IIeJIM, 00beMa, KOHKPETHOW TEMAaTHKH CaMOCTOSTEIbHOW paboThl, ypOBHS
CJI0KHOCTH, YPOBHS YMEHHUI 00yJaromuxcsl.

KoHTponp pe3ynpTaTOB BHEAyAUTOPHON CaMOCTOSTENBHONM pabOThl OCYIIECTBISETCS B
mpejienax BpPEMEHH, OTBEICHHOTO Ha 00s3aTelnbHble y4eOHBIE 3aHSATHS W BHEAYAUTOPHYIO
CaMOCTOSITENIbLHYIO paboTy OOyYalIIuXcs MO Y4eOHOW IUCIMIUIMHE, MPOXOJUT Kak B
MUCHbMEHHOW, TaK U YCTHOW WJIM CMEIIaHHOHN (popme, ¢ MpeACcTaBIeHUEM U3IENUsI UK MPOTyKTa
CaMOCTOSITEIbHOM JCATCIIbHOCTH.

B kadectBe (GopM M METOJOB KOHTPOJS BHEAYAUTOPHOM CAMOCTOSITEIIBHOW pPabOThI
UCTIONIB3YIOTCS: TPOBEPKa BBHIMIOJTHEHHONW pabOThI TpEroaaBaTeleM, CEMHUHAPCKHE 3aHSTHS,
TECTUPOBAHUE, CAMOOTYETHI, KOHTPOJIbHBIE PabOTHI, 3alIUTa TBOPUYECKUX paboT M JIp.
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HaumenoBanue
pasnesna/TeMbl

OueHounsle  cpeacTBa  (3agaHusi) JUIsl  CAMOCTOSITEIBHOM
BHEAyJIUTOPHOI pabOTHI

Pa3gen 1
Mexanuka

TekcT 3aganusi: BEIMOTHUTE pacdyeTHO- rpaduueckyio paboTy
«MexaHuka»

Ieab: BbIpabOTKa y CTYJICHTOB NMPUEMOB M HABBIKOB PEIICHUS
KOHKPETHBIX 3aJad M3 pPa3HbIX o0JacTeld (HU3HUKH, YCIOBUS
KOTOPBIX COJepXkaT TpauuecKuii MaTepual M MOMOTAIOIINX
CTY/ICHTaM B JAJIbHEHIIIEM pelliaTh HHKCHEPHBIC 3a1a4uH.
PexoMennanum 1o BBIMOJHEHMIO 3amxaHumsi: Ha  pucynke
n300pakeHa 3aBUCHUMOCTHh MPOCKIMH CKOPOCTH V Ha och OX
OT BpEMCHH

A

Vi3

JlBmkeHne Tena  NMpoucxomuT  BAoiab ocu OX u3 Havana
KOOpJMHAT.

1.Onummre Xxapakrep IBUXKECHHS Tea.

2. Ucnonp3ys rpaduk paccyurTaiiTe YCKOpEHHE Tella B pa3HbIe
MOMEHTbl BPEMEHHM M Hapucyite rpaduk 3aBHCUMOCTH
YCKOpPEHUS OT BpEMEHHU

3. PaccuuraiiTe yTh, IPONACHHBIN TEJIOM 3a BpeMs

t=6 c, cumTas OT Hauaja /ABW)KEHUS  AQHAJIUTUYECKUM U
rpadu4ecKuM crocodamu

4. PaccunTaiiTe 3HaY€HUE CpeIHEl MyTeBOH CKOPOCTU 3a BpeMs
t= 6C OT Hayuana JBUKECHUS.

Kpurepun oneHKH: TOUHOCTH pacdyeToB; 0ObEM BBINOIHEHHBIX
3aJaHuii, opopmieHue.

Pasznea 2.
JIeMeHThbI
MOJIEKYJISAPHOM
buzuxu

Teker 3agaHus: BBINMOTHUTE pacdyeTHO- TpaPUUECKyr0 padoTy
«[IpencraBnenue uzonpoueccoB B ocax P(T), V(T), P(V)»

Heab: BbIpabOTKAa y CTYACHTOB NMPUEMOB W HABBIKOB PEIICHUS
KOHKPETHBIX 3a/lad M3 pa3HbIX oOnactedl (pu3uKu, yclIoBuUs
KOTOpBIX COJepKaT Trpapuueckuii Marepual U IOMOTAOLINX
CTYJCHTaM B JATbHEUIIIEM peliaTh HHKEHEPHBIE 3a/1a4H.
Pexomenaauuu no BbINOJHeHHIO 3aganusi: Ha pucynke nan
rpadUK U3MEHEHUs COCTOSIHUS HICaThbHOrO Ta3a B KOOpAWHATAX
(P, V). B HauanpHOM cOCTOSHHMH(TOYKA rpaduka) TemIiepaTypa
rasza To. [IpencraBbTe 5TH MPOLIECCH B KOOPAMHATAX:
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0O0603HaubTE COOTBETCTBYIOLIUE TOUKH.

Kpurepun omeHKH: TOYHOCTH PAacyeToB; OOBEM BBIIOIHEHHBIX
3a1aHui, 0hOpMIICHHE.

Pa3nea 3
DJIEKTPOAMHAMMKA

Texcr 3apanus: Pemnts keiic-3anauy «CMenIaHHOE COEIMHEHNE
IIPOBOJTHUKOBY.

Heasn: yroyOneHue paHee M3y4EeHHOTO Marepuaia, BbIpabOTKa
YMEHUH ¥ HAaBBIKOB IO IMPHUMEHEHHIO (OPMYI, COCTABIICHHUIO
QJITOpUTMa TUIOBBIX 3aJlaHUM, IPUMEHEHNUE NTOIYYEHHbBIX 3HAaHUN
Ha IPaKTHKE.

PexomeHaanuM M0 BHINOJIHEHUIO 32JAHHUA:

1. BHUMaTeNnbHO NMPOAHATU3UPYHTE YCIIOBUE 3a/1a4, YCTAHOBUTE
BEJIMYMHBI, KOTOpPbIE TPEOYeTCsl ONPEeNIUTh B 33/1a4€.

2. CpenaiiTe KpaTKyl 3alUCh YCJIOBHS, NEPEBEIS UYUCICHHBIC
3HAUEHUs BEJIMYMH, JaHHBIX B ycinoBuu B cucremy CH, u
YKaXHUTE €JUHULBI UX U3MEPEHUSI.

3. Ilpu HeoOXomUMOCTH, cJenaiiTe PHUCYHOK, TOSCHSIOIUI
YCIIOBHE 3aJJa4H.

4. BeoiBute (usnueckue sBIEHHS, KOTOPbIE OIMCBHIBAIOTCS B
3a/1aye M 3anuiuTe (QU3NYECKue 3aKOHbI (ypaBHEHUS), KOTOpbIE
UX OOBSCHSIOT.

5. Pemmnre mnoiay4yeHHYX0 CHCTEMY YPaBHEHUH OTHOCHUTEIIBHO
HCKOMBIX (PU3NYECKUX BETUYHH.

6. IlpoBeppTe TMOJNIyueHHOE pEIIEHUE Ha COOTBETCTBUE
Pa3MEPHOCTH.

dneKrpmnyecKas uernb cCo cCMellaHHbIM
coegmMHEeHUeM 3JiIeMeHTOB

TunoBasi Keiic- 3amaya. Paccumraiite (Ipm 3aJlaHHBIX
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rapameTpax LerH):

1.conpoTuBieHrEe MPOBOIHUKA

2.paccuyuTaTh 00IIee COMPOTUBIICHNUE CXEMBI

3.paccuuTaTh TOKH B PE3UCTOPax

4 nposepuTth 1 mpasmino Kupxroda mis y3inos

5.PaccunTaTh KOJMYECTBO TEILUIOTHI, BhIAEIsIeMoe B 1emnu 3a 10
MHHYT.

6.MO>HO JI1 BKIIFOUUTH 3Ty LENb B CETh ¢ HanpspkeHuem 127 B?
Kpurtepun oumeHKHM: TOYHOCTH PacdeToB; OOBEM BBITTOJIHCHHBIX
3aJIaHUi.

Texkcr 3apnanusa: Pemuts kelic-3a1auy «llepemMeHHbI TOK»
Heas: yriyOneHue paHee M3y4EeHHOTO Marepuaia, BbIpabOTKa
YMEHUH M HaBBIKOB IO IMPUMEHEHHIO (OPMYJ, COCTaBIICHHUIO
QITOpUTMa TUIOBBIX 3aJlaHUM, IPUMEHEHUE MTOTYYEHHbIX 3HAaHUI
Ha IPAKTHKE.

PexomeHnaanum 1o BbINOJHEHUIO 32JaHUSA:

1. BHuMaTenbHO NMPOAHATU3UPYHTE YCIOBUE 3a7a4l, YCTAHOBUTE
BEJIMYMHBI, KOTOpbIE TPEOYETCsl ONPEeNIUTh B 33/1a4€.

2. CpenaiiTe KpaTKylO 3alMCh YCJIOBHUSA, NEPEBEAs YMCICHHBIE
3HAUEHUs BEJIMYMH, JaHHBIX B ycinoBuu B cucremy CH, u
YKaXXHUTE €IUHUIIBI UX U3MEPEHUS.

3. Ilpu HEoOXOAMMOCTH, CHeJaiiTe PUCYHOK, TMOSCHSIOMIUN
yCIIOBUE 33a4H.

4. BoiBute (usnueckue sBIEHHS, KOTOpbIE OIMCBIBAIOTCS B
3a/a4e M 3anuiuTe (QU3NYECKUe 3aKOHbI (ypaBHEHUS), KOTOpbIE
UX OOBSCHSIOT.

5. Pemmnre mNOiIy4eHHYX0 CHCTEMY YPaBHEHUH OTHOCHUTEIIBHO
UCKOMBIX (PM3NYECKUX BEJTUYUH.

6. IlpoBeppTe TMOJNIyueHHOE pEIIEHUE Ha COOTBETCTBUE
pa3MepHOCTH.

TunoBasi keiic- 3amaya. Paccuuraiite (mpu 3aJaHHBIX
rnapamMerpax IeMu- MAaKCUMaJbHYI0 CHJIy TOKa B IENU
KOHJIEHCATOpa, MEepUOJ U3MEHEHUs CUJIbl TOKa M HadaJlbHYIO
(hazy, eMKOCTh KOHJICHCATOPA):

1.CocTaBUTh ypaBHEHHE CHIIBI TOKA B LIETIH

2.0mpenenuTh TOKa3aHUS aMIepMeTpa, BKIIOYCHHOTO B 3Ty
LICIIb.

3.0mpenenuTh eMKOCTHOE COTIPOTHRIICHUE KOHICHCATOPA.
4.0npenenuTh MaKCUMAIBHYIO DHEPTHIO 3JIEKTPUYECKOrO  MOJIs
KOHJEHcaTopa.

Kputepuu oueHKH: TOUHOCTh PAcCUETOB; OOBEM BBIMOJTHEHHBIX
3aJJlaHUMN.

Paznena 4 DiieMeHTDI
KBAaHTOBOH U
sAAepHONl (PU3UKHU

Texer 3apanusi: Jlomamnss KoHTposibHas padorta «[Ipumenenue
(h0TO271€MEHTOB M POTOCONPOTUBIICHHUM B HAYKE M TEXHUKE»
Heab: BeipaboTKa YMEHHMH W HAaBBIKOB T'PAMOTHOTO H3JI0XKEHUS
TEOPUH M MPAKTUYECKUX BOIPOCOB B MUCBMEHHOW (OpME; yMETh
AQHAJIN3MPOBATh  PE3yJAbTaTbl HAyYHBIX  HCCIENOBAaHUN U
MPUMEHTh MX MPHU PEHIEHUH KOHKPETHBIX 00pa3oBaTeNbHBbIX U
HCCIIEIOBATENbCKUX 3a/1a4;
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PexoMeHIa1[uM 110 BHINOJTHEHHUIO 32 JaHUSI:

1.3anmucaTh Ha3BaHUE TEKCTA WUJIHM €T0 YacTH;

2. BBICNHTH  TOHATHSA, TEPMHUHBI, KOTOpbIe  TpPEOYIOT
Pa3bACHEHUM;

3.moceoBaTelbHO M KPaTKO — M3JI0KHTh  CYIIECTBCHHBIC
MIOJIOKEHHSI U3Y4aeMOro MaTepHaa;

4 BKJIIOYUTh B 3alUCh BBIBOJBI 110 OCHOBHBIM MOJIOKCHHSM,
KOHKpETHBIM (hakTaM 1 pumMepam (6e3 moIpoOHOT0 ONUCaHMS ),
5. UCII0JIB30BaTh MPUEMBI HATJISIIHOTO OTPAXKECHUS COACPIKaHUS

Bormnpocsl KOHTPOJIBHON PabOTHI:

1. [Tpumenenne HOTOITEMEHTOB ¢ BHEITHUM (HOTOIPHEKTOM

2. [Ipumenenuie poTO37EMEHTOB C BHYTPEHHUM (POTOIIEMEHTOM
3. [Ipumenenue HOTOCONPOTHBIICHUN

4. ®otoperne.

Kpurtepuu oumeHkKH: COAep)KaTelbHOCTh, COOTBETCTBHE IIJIaHY,
HaJIW4ue cxeM, rpaduueckoe BBIICICHHE 0C000 3HAYNMOUN
nHpOpMAIMK;  COOTBETCTBHE  OQOpPMIICHHS  TPeOOBaHUSIM;
IPaMOTHOCTh M3JIOKEHHUSL.

Teker 3amanus: Hamumcate 3cce mo Teme «IDKOJIOTHUECKHE
aCTeKThI Pa3BUTHS SACPHOM SHEepreTuku B Poccum»

Ilenp: pa3BUTHE HABBIKOB CAMOCTOSTEIHLHOTO TBOPYECKOTO
MBIIIJICHUSI U MHUCbMEHHOTO HU3TI0KEHUSI COOCTBEHHBIX MBICIIEH,
COBCPIIICHCTBOBAHNE HABBIKOB pPaboThl ¢ uHMOpManuen, e
cObopoM, cucTeMaTu3alnel U aHaTU30M.

PexoMeHanmu 1Mo BITOJIHEHUIO 33 IaHUS:

1.manucarpy BCTyIuieHHE (2—3 MPEeAsiOKEHHUS, KOTOpPBIE CIIyXat
JUTS TIOCTIEAYIOIIeH (pOPMYITHPOBKHU TIPOOIEMBI).
2.chopmynupoBaTh IpodIEeMy, KOTOpas TOJDKHA OBITh Ba)KHA HE
TOJILKO JIST aBTOPA, HO U JIJIS IPYTHX;

3.1aTh KOMMEHTapHH K mpolieme;

4.chopmynmpoBaTh  aBTOPCKOE  MHEHHE H  IPHUBECTH
apryMeHTalluIo;

5. HamucaTh 3aKIr04YeHne (BbIBOJ], 0000IIEHNE CKa3aHHOTO).
Kpurtepun onenkn

Onenka «5» - couepkaHue pabOThI MOJHOCTHIO COOTBETCTBYET
TeMe; TI1yOOKO W apryMEHTHPOBAHO PACKPBIBAECTCS TeMa, 4TO
CBUJICTEILCTBYET 00 OTJIMYHOM 3HAHUU  TPOOJEMBI H
JOTIONIHUTEBHBIX ~ MaTepHalioB,  HEOOXOAMMBIX Uil €€
OCBEIIICHUS, YMEHHE JIeJIaTh BEIBOABI 1 000OIICHMS;

Onenka «4» - TOCTaTOYHO MOJHO M YOEAUTENHHO PACKPHIBAETCS
TeMa C HE3HAYWTEIHHBIMH OTKJIOHCHUSMH OT HEe, B OCHOBHOM
YacTH JIOTUYHO, CBSI3HO, HO HEOCTATOYHO IMOJIHO JOKa3bIBACTCS
BBIIBUHYTBIA TE3UC; - HAMUCAaHO NPAaBUIBHBIM JIMTEPATYPHBIM
SI3BIKOM, CTHJIMCTUYECKH COOTBETCTBYET COACPKAHUIO; - HMEIOTCS
eIMHUYHBIC (dakTHIecKue HETOYHOCTH; UMEIOTCS
HE3HAYUTENIbHbIC HAPYIIICHUS MOCIEeI0BATEIbHOCTH B U3II0KEHUHU
MBICTICH

Omnenka «3» - B OCHOBHOM pacKpbIBaeTCs TeMa; JaH BEPHBINA, HO
OJTHOCTOPOHHHMI WJIM HEIOCTATOYHO TOJIHBIM OTBET HA TEMY; -
JIOTIYIICHbl OTKJIOHEHHS OT Hee WM OTAENbHbIe OIINOKU B

17




M3JI0OXKEHUU  (AaKTHYECKOTr0  Marepuaa; 0OHapyXUBaeTCs
HEI0CTaTOYHOE YMEHHE JeJaTh BHIBOABI U 000OIIEHNUS; BBIBOJBI
HE TOJHOCTBIO COOTBETCTBYIOT COJIEP’KAHHIO OCHOBHOM 4YacTu.
Onenka <« 2» - Tema IOJHOCTbIO  HEpacKpbiTa, 4YTO
CBHUJIETEIILCTBYET O IHMOBEPXHOCTHOM 3HAHHMH; XapaKTEepU3yeTcs
CIIyJailHBIM PpaCIOJIOKEHUEM MaTepuana, OTCYTCTBHEM CBS3H
MEXJy 4YacTAMU; - BbIBOJbl HE BBITEKAIOT U3 OCHOBHOW 4acTH; -
MHorouuciaeHHble(60-100%) 3auMcTBOBaHUS TEKCTa U3 JPYrHX
HCTOYHUKOB; OTIIMYAETCS HATMYHUEM IPYObIX PEUEBBIX OIINOOK.

Teker 3aJaHus: Jomarmrnsis KOHTpPOJIbHAS pabota
«PagnoakTUBHBIE  W30TONBI M WX  HMCHOJb30BaHUE B
MIPOMBIIIIJICHHOCTH

Henab: BoIpaObOTKAa YMEHMH M HAaBBIKOB I'PAMOTHOIO H3JIOKEHUS
TEOPUHU U MPAKTHUECKUX BOIPOCOB B MUCHMEHHOM (hopme; yMeTh
AQHAIM3UPOBATh  pE3ylbTaTbl  HAYYHBIX  HCCIEAOBAHUM H
MPUMEHITh UX MPH PEHICHHH KOHKPETHBIX 00pa3oBaTeNIbHBIX U
HCCIIEA0BATENIbCKUX 3a/1a4;

PexoMeHgauMu 10 BBINOJIHEHUIO 3a1aHUA:

1.3anmucaTh Ha3BaHUE TEKCTA WUJIM €T0 YacTH;

2.BBIJICIATH TIOHATHSI, TEPMUHBI, KOTOPBIE TPEOYIOT pa3bsCHEHUH;
3.10CNIeIOBATEIbHO M KPaTKO  U3JOXKUTh  CYIICCTBEHHBIE
ITOJIOKEHUS N3y4aeMOr0 MaTepHuaa;

4 BKJIIOYHTH B 3alMCh BBIBOABI 1O OCHOBHBIM TOJIOKECHHSIM,
KOHKPETHBIM (hakTam U npumepam (6e3 moapoOHOTo ONHCaHMS);
5.MCIOJIb30BATh MTPUEMBI HATJISITHOTO OTPAKEHUS COJIEP>KaHuUs
Bompocel KOHTPOIBHOM PabOTHI:

1.Yt0 Takoe paaroaKTUBHBIE U30TOIIBI

2.Kakum 00pa3oM MOXKHO MOYYUTh PAJAUOAKTHBHBIE U30TOIBI?
3.B uéwm 3axmrouaerca «MeTog MEYEHBIX aTOMOB)?

4. ]Ins1  4ero  NPUMEHSIOT  paJMOAaKTUBHbIE  HU30TOIBI B

IIPOMBIIIJIEHHOCTH?
5. Jlngs dYero OPUMEHSAIOT  PAJUOAKTHUBHBIE  HM30TONBI B
METaJUTYprHH.

6.Ha uém ocHOBaH MeTOJI paINOYTIIEPOAHOTO JATHPOBAHUS
Kpurepun omeHKH: conepkKaTelbHOCTb, COOTBETCTBUE ILIaHY;
HaJIM4ue CcXeM, rpapuueckoe BBIJIEICHHE O0CO00 3HAYUMOU
uHpOpMallUK;  COOTBETCTBHE  OQOpPMIIEHHS  TPeOOBaHUSM;
I'paMOTHOCTD HU3JIOKCHUS.

4 KOHTPOJIb M OIIEHKA PE3YJbTATOB OCBOEHHUS YYEBHOM

JUCIHHUIIVINHBI

KOHTpOJ’IB u OIICHKa PE3YIBTATOB OCBOCHU JUCIHUITIINHBI OCYIICCTBIIACTCA
npenoaaBaTeyiIcM B IPOUECCC TCKYUICT'O KOHTPOJIA U HpOMC)KyTO‘-IHOﬁ aTTeCTalu.

4.1 Texymmii KOHTPOJIb

KonTponupyemsie

a3JIeybl (TEMBbI) Kontpomupyemsie pe3ynbTaThl (YyMEHUS Hanvenosanue

No p N i OLIEHOYHOTO
yueOHoI 3HAHUS)
cpencTBa

TUCIAILINHEI

1 Pa3nea 1. v03.3,¥04.1,¥04.2,306.1, ¥06.1,307.1, Konmponvras paboma
MexaHuka vV07.4,¥2,31 OUKINAHM
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Tpaxkmuueckas

Tema 1.1. paboma
Kunemarnka (npaxmuueckoe
MaTepuaibHOU ¥03.3,¥04.1,3.06.1¥06.1,307.1,¥07.4,Y2,31 | 3a0anue)
TOYKH Jlabopamopnas
paboma
Tema 1.2. Tpaxkmuueckas
Junammia V03.3.Y04.1 paboma
MaTepHaTbHOU (npaxmuueckoe
TOYKHU 3a0aHue)
e P ——
. 32,¥2,V03.3,3.06.1, ¥06.1,307.1, Y07.4 Tecm
MOJIEKYJISIPHOI : -
(puszuku
THpaxmuueckas
paboma
Tema 2.1. (npaxkmumeckoe
Octionit MKT rasos ¥03.3,306.1, ¥06.1,307.1,¥07.4,32 sadanue)
Jlabopamopnas
paboma
Hpaxmuueckas
Tema 2.2 paboma
CaoiicTBa TBepaplx | Y03.3,V2 (nparmurieckoe
3a0aHue)
TeN Jlabopamopnas
paboma
Pa3ngen 3. V1,V2,V03.3,V04.2Y02.1, ¥03.3, Y04.1, KormpomvHas paboma
daexkTpoannamuka | Y06.1,306.1 ,307.1, ¥07.4, 33,34, 36, Tecm
Lpaxkmuueckas
Tema 3.1 V2, V033, V04.2 paboma
DnekTpocTaTuka (npaxmuueckoe
3a0aHLUe)
Tpaxkmuueckas
paboma
gsroaHif' V02.1, V03.3, YO4.1, Y04.2, Y06.1.306.1 , | (mpasmusecxoe
307.1,¥07.4, 33,34, 36, V1,VY2 3a0aHue)
MMOCTOSIHHOTO TOKa
Jlabopamophvie
pabomol
;ifif;{ecmﬁ o | 3436, Y033, VO4.1.2,V3,V06.1,306.1, | JlaGopamopnas
p 307.1. Y07.4 paGoma
B PAa3JIMYHBIX CPEax
Lpaxmuueckas
paboma
Tema 3.4 V03.3.Y04.1,504.2 (npasmiieckoe
MarnuTHO€ nosie
3a0aHuUe)
Tema 3.5 Tpaxkmuueckas
Asierie . | Y03.3,V04.1, Y04.2, V06.1, 306.1 paboma
AJIEKTPOMArHUTHON (npaxmuueckoe
WHAYKIIH 3a0anue)
Paznen 4 Y04.1,35, V3 KonmponvHas paboma
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JJ1eMeHThbI
KBAaHTOBOM U
siiepHoOM pu3uKu

Tecm

ATOMHOE SAPO

Tema 4.1 V04.1, 35, Tecm
KBaHTOBaﬂ OIITHUKAa
Tema 4.2 V04.1,35, Y3 Tecm

4.2 Ilpome:kyTOYHAS aTTeCTANNUS

HpOMe}KyTOLIHaH arrecranuus 06yqa}ou11/1xc;1 OCYHICCTBIIACTCA IO 3aBEPIICHHUU H3YUCHUA
JAUCHUIINIMHBI U TO3BOJIACT ONPCACIINTDL KA4YC€CTBO U YPOBCHL €€ OCBOCHMU .
d)opMa HpOMC)I(YTO‘IHOfI arrecraguu 110 JUCHUIIIINHE «Du3uKa»- FK3aMeH

Pe3yabTarsl 00yyeHus

OueHo4YHbIE CpeCcTBA
JJIS1 TPOMEKYTOYHOM aTTecTaluu

31.3aK0HBI paBHOBECHS u
nepeMenIeHus! Tel

32. (hu3uyecKkue CBOWCTBA KUIKOCTEH
Y Ta30B;

33. cTpOEHUE U CBOKCTBA METAJLIOB;
34.  (¢usuyeckwe  TPOUECCHl B
AIIEKTPUYECKUX IIEMSIX TMOCTOSTHHOTO
TOKa;

36. OCHOBBI (PM3MUECKUX MPOIIECCOB B
MPOBOJIHUKAX, TOJYIMPOBOJHUKAX U
TUDIIEKTPUKAX;

306.1. OCHOBHBIE PUHIIHITEI paOOTHI B
KOJIJIEKTHBE;

V1. paccuuTeiBaTh U U3MEPATH
OCHOBHBIE  TapaMeTpbl  MPOCTHIX
IEKTPUICCKUX U MATHUTHBIX TICTICH;
V2. UpUMEHATh OCHOBHBIE 3aKOHBI
GUBHKM  JUTST PEIIeHUs aKTyaTbHBIX
WHXCHEPHBIX 3a7a4;

V3. pemarb NOpakTUYECKUE 3a7aud
MIOBCEIHEBHOMN KU3HHU,
PaLMOHATILHOTO MPUPOOIIOIb30BAHUS
Y OXpaHbl OKPYKarOUIEH Cpe/Ibl;
YV02.1. pacmno3HaBaTh u
aHAIM3UPOBATh  MPOodecCHOHATBHYIO
3aavy u/mim npooiemy;

¥03.3. oueHuBarh pe3yapTaT U
MOCJIEICTBUS CBOHX NEeUCTBUU
(caMOCTOATENBHO WM C IIOMOIIBIO
HAaCTaBHHKA);

Y04.1. ompenenats HEOOXOIUMbBIE
UCTOYHUKN WHPOPMAITUH;

Y04.2. BpiensaTs Hanbosee 3HaYNMOe
B U3y4aeMoM MaTepuae u
CTPYKTYypUPOBATh MI0JIy4aeM Y0
uH(pOpMaILIHIO;

306.1. OCHOBHBIE IPUHIIMIIBI paObOTHI B
KOJUJIEKTHBE;

Teopernyeckue BONPOCHI:

1./IBuw>keHure Tea 10 HAKJIOHHOM MIOCKOCTH.
1.®dusnueckue CBOICTBA XUIKOCTEN U ra3oB.
2.CTpoeHHE U CBOMCTBA METAJIOB.

TunoBbie MNPAKTUYICCKUE 3alaHUA:

1.CocraButh cpaBHUTENBHYIO Tabauny «OCHOBBI
¢buznyecknx IIPOLIECCOB B IIPOBOJAHMKAX,
NOJIyIPOBOJHUKAX, AMDJICKTPUKAX» IO CIEAYIOIIHUM
KPUTEPUSAM:

- HOCHUTEIH TOKa;

-YCIIOBUSI CYILIECTBOBAHUS M BOSHUKHOBEHUSI TOKA

-B KaKHX YCTPOMCTBaxX HaXOISAT MPUMCHEHHUE

2. Ompenenuts ¢ TMOMOINBI  MYJbTHMETpa
CONPOTUBIICHHE MPOBOJHHUKA U TOJIYIPOBOJHHUKA TPH
TpeX 3aJaHHbBIX Temmeparypax. CTpyKTypHpOBaTh
MOJTyYEHHbIE JaHHBIE B TAaOIHILY;

2.01npenenuTh ¢ MOMOIIBI0 MYJIBTUMETPA UCIPABHOCTD
MOJYIIPOBOTHUKOBOTO JHMOJA, THII TpaH3ucTopa (p-n-p
WK n-p-n)

3.IlpencraBpTe, YTO Tpymnma JHIl JOKHA paboTaTh B

KojulekTuBe.  Jlms  3TOoro BaM  HEOOXOAMMO
pacmpenenuTh  O0S3aHHOCTM B 3TOHM  KOMaHJe,
BBITIOJTHSS CIICTYIOIIee 33 aHue:

Onpenenutsb 3JIeMEHTapHBIN 3apsi METOJ0M
AIEKTPOJIH3A. [TocTaBiaeHHas  3agada  JOJDKHA

COJIEPIKaTh CJIECAYIOIINE ATAlbI:
1. COopka >IEKTpUYECKOW e IO COCTABJICHHON
cXeme

2. TlogoGpath HeoOxoauMble ¢uznyeckue (HOpMyIibl
JUIsL  pacueta dJIeMeHTapHoro 3apspa. 3. CHATb
MOKa3aHMs U BBIIIOJHUTHh HEOOXOAUMBIE PACUETHI.
[Ipoananu3upyiite JOCTUTHYTBIE PE3yIbTaThl PabOTHI
KOMAaH/IbI.

Tunosble pacyeTHble 3a1a4n:
1Ilo 3akonam Kupxroda
YpaBHEHUH.

COCTaBUTh  CHCTEMY
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S

Y06.1. pabotaTh B KOJUIEKTHBE U Ay

KOMaH/IE;
3.07.1. anropuT™Mbl W TPUHIUIIBI 5
paboThI B KOMaH/IE; 2 R D
V07.4. ananu3upoBaTh JOCTUTHYTHIC g/
pe3ynbTaThl paboThl KOMAH]IBL; e

| F

2.0mpenenuTh €eMKOCTh OaTaper KOHICHCATOPOB, €CIIH
Cl=4Mx®, C2=12 mx®, C3=C4=8 Mx®d, C5=3 mMxD

“ULIE?
|_

3.3a Kakol NPOMEXYTOK BPEMEHHM MAarHUTHBIA MOTOK
m3menwics Ha 0,01 BO, ecnmu B KOHType BO3HHKAET
OJC nnnykuuu 2 B?

4. Yenosek c comporuBieHueM 60kOm mnoman mnoj
HanpspbkeHue  3kB.  Ompenmenuts  cuily  TOKa,
IPOTEKAOIIETO Yepe3 Hero. MOXKeT 11 OH MOrHOHYTh B
JTaHHBIX ycnoBusax? UTo aenaroT Ui NpeoTBpaLIeHUs
HECUaCTHBIX CIy4aeB NpH paboTe C IIEKTPUUYCCKUMHU
CEeTSMHU M yCTaHOBKamMu?

5. YpaBHEHUE IBUKEHUS MaTepUaibHONU TOUKU X=3t —
0,25t2.OHpeI[eJ'II/ITL MOMEHT BpPEMEHH, B KOTOPBII
CKOpPOCTBh TOYKH CTAaHET PaBHOM HYJIIO.

Kputepun onenku sxzamena

- «OTIIMYHO» - TEOPETHUYECKOE COJIEPKAHME Kypca OCBOCHO IOJHOCTBIO, 0€3 IpoOesoB,
yMeHusi cpOpMUPOBaHBI, BCE MPEIYCMOTPEHHbIE MPOrpaMMOil yueOHbIe 3a/laHHs BBIIOJIHEHBI,
KayeCTBO UX BBIIIOJIHEHUS OLIEHEHO BBICOKO.

—«Xopouio» - TEOPEeTHUECKOE COJAEp)KaHUE Kypca OCBOEHO MOJHOCThIO, 0e3 IpoOenos,
HEKOTOpble yMEHHUs C(HOPMHUpPOBaHBI HEJOCTAaTOYHO, BCE IMPEIyCMOTPEHHbBIE MPOrpamMMoit
yueOHbI€ 3aJaHUs BBIIOJIHEHbI, HEKOTOPbIE BUJIbI 3a/1aHUI BBIMOJIHEHBI C OIIMOKAMHU.

—«Y IOBJIETBOPUTENIBHO» - TEOPETUUYECKOE COJEPKAHUE Kypca OCBOEHO YaCTUYHO, HO
npo0esbl He HOCAT CYIIECTBEHHOI'O XapakTepa, HeoOXOAWMbIE yMEHHUS pabOThl C OCBOEHHBIM
MaTepHajJOM B OCHOBHOM C(OPMHPOBAHBI, OOJIBIIMHCTBO IPEIYCMOTPEHHBIX IPOrpaMMoin
o0yuyeHHsT y4eOHbBIX 3aJJaHUN BBIIIOJIHEHO, HEKOTOPBIE M3 BBINOJHEHHBIX 33JaHUI COAEpIKaT
OILIMOKH.

—«HeynoBneTBOpUTENBHO» - TEOPETUYECKOE COJAEPKAHUE Kypca HE  OCBOEHO,
HE0OXOUMbIe YMEHUS HE C(OPMUPOBAHBI, BBHITIOJHEHHbIE yUeOHbIE 3aaHUsI coiepKaT rpyObie
OLITMOKH.
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[Tpunoxxenue 1

AKTUBHBIE U UTHTEPAKTUBHBIE METO/IbI OBYUEHMU A
1. AKTHBHBIE U UHTEPAKTUBHBIC METOMBI UCIIOJIB3YIOTCA IIPHU MIPOBEIECHUU TEOPETUYECKUX
Y IIPAKTUYECKUX 3AHATUM:

Paznen/rema [IpumeHsiemble aKTUBHBIE U Kpatkas xapaktepuctuka
MHTEPAKTUBHBIE METOIbI
Paznen 1 OO0yuaromuii TPEHUHT CTyneHTbl  pacCaXuBalOTCA IO
Tema 1.2. JIBrKEHHE 110 HAaKJIOHHOU yeTBEpKaM. B derBepkax o Inapam
Junamuka IJIOCKOCTH. [[BrxkeHue nuiryT GopMylibl CHII U ypaBHEHUH
MaTepuaIbHOU CBSI3aHHBIX TEJ. PaBHOYCKOPEHHOT'O JBUKECHMUSI.
TOYKH 3areM B3aUMOIIPOBEPKA, NMPOBEPKA Yy

nocku. Crepyromiee 3anaHue s
rpynmn- 1.pUCYHKH C yKa3aHHEM CHII
JUTS TBADKEHUS TI0 TOPH3OHTAIIH,
2.pUCYHKH C YyKa3aHHEM CHJI JJif
JIBMYKCHHS T10 HAKJIOHHOM IJIOCKOCTH
3.pUCYHKH C YyKa3aHUEM CHJ s
JIBUKCHUS CBSI3aHHBIX TEIl.
[TpoBepka y 10CKH.

3amucath K KaXIOMY PHUCYHKY
BTOpOii 3ak0oH HproTOHA.

Ha pucyHkax BeIOpaTh HalpaBiICHHE
oceil.

3anmcarh TPOSKIIUY Ha BBHIOPAHHBIC
OCH.

Paznen 2 HenoBas urpa «Criet [ToaroroBka K ypoky.

Tema 2.2 CIELUATTUCTOBY Temy pa30uparoT Ha MOATEMBI TaK,
CaolicTBa TBEPIBIX YTOOBl KX YMCIO COOTBETCTBOBAJIO
Ten YHUCILy TPYII «CHeUUanucToBy. Jis
KaXXI01 TPYIITBI COCTAaBJISIOT
MHGOPMALIMOHHYIO KapTy (B Hell —
Ha3BaHWE  TOATEMBI,  TIEpeUYeHb
BOIIPOCOB, KOTOpbIE HY>XHO
PacKphITh, U CIIUCOK JIUTEPATYpHI), a
TaKkK€ KApTOUYKy JAEMOHCTparopa
(Tam — Ha3BaHUE TOJI TEMbI, CIIHCOK
OIBITOB, KOTOpbIE Tpebyercs
OCYIIIECTBUTh, M yKa3aHWS, TJI€ OHU
OIKCAHBI). «CBOMCTBa TBEPABIX
TE» BBIZICICHBl  CIIAYIOIIHE
noarembl:  «Kpucramniuueckue u
amopdubie Temay, «/ledbopmaruun
TBEPJbIX TE, «YHpyrocro,
«[lmacTHYHOCTE W XPYIKOCTBHY,
«IIpounoctb u  TBepmocTh». B
OTBEJIEHHOE BpeMs IpyHIbI
TOTOBATCSI K TMPEJCTAaBICHUIO CBOEH
TEMBI: pasz0uparot MaTepuan,
COCTaBJISIIOT IUIAH €ro H3JI0XKEHUS;
JIEMOHCTPATOPBI MIPOJICTBIBAIOT

22



AKCIIEPUMEHTHI, IPOCMaTPUBAIOT
tabyuibl. OCHOBHAs 4acTh ypoKa —
JTOKJIa]T «CTEIUAIICTOB. B
KaueCTBE JIOKJIATYMKOB BBICTYIAIOT
eé MIPEJICTAaBUTEND, KOTOPBIi
CYMMHUPYET CKa3aHHOE «KOJIJIETaMH
Ha T[IpelBapUTEIbHOM «cOope», a
OCTaJIbHBIE JIOTIOJIHSAIOT COOOIIEHHE.
Bce yyacTHUKH ciieTa KOHCIIEKTUBHO
3aMUCBHIBAIOT B TETPAISX JOKJIAIBI,
3aJa10T BOIPOCHI, YTOUHSIIOT
CBEJICHUS.

Pa3nen 3
Tema 3.3 Tox B
Pa3IMYHBIX Cpeaax

Ponesas urpa «IIpecc-
koH(pepeHmus «Tok B
cpemax»

I'pynna pa3OuBaeTcs Ha HOATPYIIIBL.
OpHa WX yYacTb IpeBpalaeTcs B
IIpeICTaBUTENEH IIPECCHI -
COTPYAHUKOB  pa3jIMYHBIX  Ta3eT;
Jpyras - B CHEIHAIUCTOB: (PU3UKOB-
TEOPETHKOB,  JKCIIEPUMEHTATOPOB,
HCTOPHUKOB. Boszrnasisror ux
KOHCYNbTaHTHI. [IpoBoaMTCS 00N
MUHCTPYKTaX KOHCYJIBTaHTOB, U T€
HAaYUHAIOT TOTOBHUTH CBOU
HOArPYIIIBL.

IIpn mpoBeaeHUM ypoka Ha CTOJIE
nepel KaXIOu TPYIIOW IPECCHI
CTaBAT TaOMMYKy C Ha3BaHUEM
npencrasisieMon rasersl. K koHmy
KOH(EpEeHINHI JTIOJKEH OBITH
BBIITYIICH HOMED rasersl,
NPUAYMaHbl JUIl HEE Ha3BaHUE W
PYOPUKH.

Pasnen 4
Tema 4.1
KBanroBag ontuka

I'pynnoBas guckyccus
«IIpumenenue saepHon
SHEPTUMN»

I'pynna pasgeneHa Ha 4 Tpynmbl —
ONIIOHEHTHl B  crope. 3apaHee
rpyIIaM MpeiaraeTcsi MoArOTOBUTh
MaTepHa:

nepBasi rpymnmna — 0030p 1Mo BOIpPOCy
NOJIydeHUsl SACPHOM DSHEpPruu Ha
ADC, 0 «MUpHOM aTOME» Ha CIIyk0e
YeJoBeKa (IOJrOTOBKA MIPE3eHTAIUH,
rpaduka «Jlonss aTOMHOW SHEPTUH B
MHUPOBOM MIPOU3BOJICTBE
ANEKTPUYECKOMN SHEPTUN»,
auarpaMMbl - «MOIIIHOCTH  KPYIHBIX
ADCy);

BTOpast rpymma — o0030p 1O
HETaTUBHOMY BIMSTHHTO Ha
HKOJIOTUI0 ATOMHOW SHEpPreTuku (
IIOATOTOBKA MPE3CHTALNH 00
HKOJIOTHYECKUX  Mpobiemax, O
MOCJIENCTBUIX YepHOOBUTECKOM
KaTacTpo(dsbl);
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TPEThs rpynma = —  TOTOBHT
COOOIIEHHE O SACPHOM OPYKUH Kak
HOBEUIIEM H MOIIHOM  OpPYXUHU
YeJI0BEYECTBA (moaroroBka
Npe3CHTAIH 0 pa3paboTke
SICPHOTO  OPYXHS W  CO3JAaHUH
siepHOi 6OMOBI);

YyeTBepTas rpymma —  TOTOBHT
JI0Ka3aTejabCcTBa, YTO B SJICPHOU
BOIfHE HeT moOeAWTeNneil: sIepHoe
OpyXHE — CTpalIHas yrpo3a BCeMY
YeJI0BEYECTBY (moaroroBka
MPE3CHTAIMH O TpareIruu XupOCHMbI
u Haracakn).

24




NEPEYEHb IPAKTUYECKHNX U IABOPATOPHBIX 3AHATUI

[Tpunoxenue 2

Pa3nesbl/TemMbl Tembl npakTuyeckux/nadoparopubix |KoamuyecrBo | TpedoBanusi
3aHATHH 4acoB dIrocC
Crio
(ymeTn)
Pasnen 1. MEXAHUKA 6
1.1 Kunemaruka | JlaGopaTopHble 3aHATHUS 2 ¥06.1,
MaTepUaIbHOMN Ne 1 «3BaBucumocTh mepuoaa KoyieOaHUM Y07.4,
TOYKH MPYKUHHOTO MAasTHHKAa OT MacChl U
KECTKOCTU MPYKUHBDY
[IpakTryeckue 3aHATUS 2 v02.1 Y03.3.
Ne 1 Pemenwne 3agau 1o Teme: «JIBrxeHHe V3.
Tela, OPOIIEHHOTO MO YTIIIOM K
TOPU30HTY. YpaBHEHUS JABIKCHUS»
1.2 lunamuka [IpakTuueckue 3aHATHS 2 ¥02.1 ¥03.3
MaTepUAIbHON Ne2 Pemenue 3agad mo teMme: « Cucrema
TOYKH CBS3aHHBIX TeJN. JIBWKeHWEe Tema TIo
HAKJIOHHOM TJIOCKOCTH.
Pasznen 2. DJIEMEHTBI MOJIEKYJIIPHOU ®M3UKHU 8
2.1 OcHOBBI [IpakTrueckue 3aHATHS 2 Y02.1.
MKT razos Ne3 Pemenne 3amau mo Teme «OCHOBBI ¥03.3.
MOJICKYJISIPHO- KHHETHYECKON TEOpHID) VY3
JlabopaTopHble 3aHATHS 2 ¥03.3,¥06.1.
Ne 2 «Omnpenenenue yncia MoJIEKyI B ¥07.4.Y2
METAITUYECKOM TEJIE»
2.2 CpoiicTBa [IpakTrueckue 3aHATHS 2 Y02.1.
TBEPABIX TEN Ne 4 Pemenue 3amau mo teMe «Pemienue V03.3.
3a/1a4 Ha 3aKoH [ 'ykay Vv3
Pazpen 3 DJIEKTPOJMMHAMUKA
3.1 [IpakTuueckue 3aHATHS 2 V1,¥2
Onektpocratuka | NeS Pemenue 3amau no teme
«CoeHEHNE KOHICHCATOPOB B OaTaperoy
3.2 3akonsl | JIabopaTopHble 3aHATUS 2 ¥03.3.¥06.1.
MMOCTOSTHHOTO Ne 3«Omnpenenenne Kod(purmenta ¥07.4Y2,
TOKa MOJIG3HOTO  JCWCTBUSA  DIIEKTPUYECKOTO Vi
HarpeBaTess».
JIaGopaTopHbIe 3aHATUS 2 ¥03.3.¥06.1.
Ne 4 «MccnemoBaHnue  3aBHUCHMOCTH V07.4Y2,
COTPOTHUBIICHUS MeTala u Vi
MIOJIYIIPOBOJIHUKA OT TEMIIEPATypPhI»
JIaGopaTopHbIe 3aHATHUS 2 ¥03.3.Y06.1.
Ne  5«Ompenenenne  TemrepaTypHOTO Y074 V2,
Kod¢dureHTa MeIn» V1

JlaGopaTopHbIe 3aHATHS
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Noe 6 «OmnpeneneHue HOMHHAJIBHOTO 2 vV03.3.Y06.1.
CONMPOTHUBIICHUS  PE3UCTOPOB  METOJOM ¥07.4Y2, V1
MapKUPOBKIY
[IpakTuyeckue 3aHATUSL 2 v02.1.Y03.3.
Ne6 Pemenue 3amau no teme «CoenuHeHne V3
norpeduTteneii. [Ipasuna Kupxroday
33 Tox B | JJaGoparopHbIe 3aHATHUS 2 ¥03.3.Y06.1.
Ppa3IUnYHBIX Ne 7  «Omnpenenenue 3JI€MEHTApHOTO Y07.4.
cpenax 3apsijia METOJOM AJICKTPOIU3a» V2,V1
3.4 MarnutHoe | [IpakTuueckue 3aHATHS 2 v02.1.
oJie No 7 Pemienue 3agau «Cuna Amnepa. Cuna V03.3.
Jlopenma» v3
3.5 SAsnenue | JlJaboparopubie 3anstus Ne§ «/3yueHue 2 Y02.1.
3JIEKTPOMArHUTH | 3JEKTPOMArHUTHOW MHIYKLIUH ¥03.3.
Ol MHAYKIINHU [IpakTrueckue 3aHITHs V3, V1
Ne 8 Pemenune 3agady 1o TeEMeE 2
«IlepeMeHHBIN TOK»
Hroro 32
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OBPA3OBATEJIbHBII MAPIIIPYT

[Ipunoxenue 3

KoHnTtposmpyem
KonTponbsHas He(ggf/iff o KonTponupyembie OneHOTHER® cpecTBa
TOUYKa . Pe3yNbTaThI
yaeOHOMH
JCITUTIAHBI
Nel Paznen L. ¥03.3,Y04.1,Y04. | Kourponbnas padora | 1. Tecr
MexaHuka 2,¥06.1,¥07.4,Y2 Nel 2. JlukraHT
,31
Ne2 Pazgen 2. 32,V2,V03.3, Konrtponbnas padota 1.Tecr
DeMEHTHI V04.1,¥04.2, N2 2. JIukTaHT
Moutekyisipaoit | Y06.1, 306.1,
(10737041 ¥07.2,V07.4
Ne3 Paznen 3 v02.1, Y03.3, KonTponbnas pabora | 1. Ketic-3amada
OnextpoguHam | Y04.1, V04.2, Ne3
HKa V06.1, 306.1,
307.4 307.1
Y07.4, 34, 36, 33,
V1,¥2,V3
Neq Paznen 4 ¥02.1, ¥03.3, Konrponsnas padora | 1. Tecr
DJIEMEHTEI V04.1,¥04.2, V2, Ne4
KBaHTOBOM U V3,34, 36
SIIEPHOU
bus3uKu
Ne5 Homyck k [Toprdonuo 1. paktuueckue/
HK3aMEHy nabopaTtopHbIe
paboThI
2. Tectol
3. KoHTponbHbie
paboThI
ITpomexyroun | Kommiekcuoii | V02.1, V03.3, OK3aMEeHaIMOHHBIE 1. Teopernueckue
ast JK3aMeH Y04.1, Y04.2, OMJIETHI BOIPOCHI
aTTecTalus V06.1, 306.1, 2. Tunossie
307.1 ¥07.4, PAKTHYECKHE
31,34, 36, 33, V1, 3aJaHus
V2,V3 3. Tumnossle
pacdeTHbIe
3a/laHusl
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JUCT PETUCTPAIIUU U3SMEHEHU U JONTOJTHEHUAM

Ne| Pazgen Kpatkoe comeprkaHue H3MEHEHHS/ TOTTOTHEHAS JHara, | Iloagmmch
n/n| paboueii Ne  mpencenare
porpaMmm nporoko| Jist [IK
BI na
BaceqaHy
s [TK
Pabouas mporpamma y4yeOHO# mucuumianabel «DPu3uKa» akTyann3upoBaHa. B
pabouylo MporpaMMy BHECEHBI CJISYIOLIHE H3MEHEHUS:

4 3 B cBa3u ¢ oOHOBiIEHMEM MaTepHaIbHO-TEXHHUUECKoro obecneuenus 1. [16.09.20
YCJIOBUS| TpeboBaHuss K MUHHUMAaJIbHOMY MAaTE€pPHAIbHO-TEXHHYECKOMY OOECIICUCHHIO | 2() T. L
PEAJIM3A| unTath B HOBOH pelaKIlim: Mpotoko LA

11 Kabunetr MaTemaTuku aNe 1
[IPOT'PAM| YuebHass aymuTopus [Uisi TPOBEACHUS y4YEOHBIX, TPAKTHUECKUX U -
MEI a00paTOPHBIX 3aHATHH, UISI CAMOCTOATENHEHOW Pa0OTHI, AJS TPYHIIOBBIX H
JUCHUILJ] vHouBuAyalbHBIX ~ KOHCYJbTAaUMM, A TEKYLWIEro  KOHTpOJIsS U

WNHBI IIPOMEKYTOUYHOH aTTeCTaluu.

Pabouee MecTo npenoaBarelisi: epCOHANBHBII KOMITBIOTEP, TIPOEKTOD;

paboune MecTa 00ydaroIIKUXCs, J0CKa yueOHas, yucOHas MeOeb

K2®, nemonctpanuonnoe obopyaoBanue 1o Teme "llepeMeHHbIil TOK",

JIEMOHCTpAIIMOHHOE 000pyAOBaHHE TIO Teme "DJIeKTpocTaThka', MOJenu

KPHUCTAJUIMYECKON PpEIIEeTKH, JIEMOHCTPAIlMOHHOE O0OpyIOBaHHE IO TEME

"DnexTpoMaraeTu3M", Moaens "IAnekrpodopHas ManriHa"

AmnepMeTpsl 1a00paTOpHEIE;

Bapomerp;

BoabsT™meTprr;

MynbTUMETpBI;

DIeKTpoOMeTp;

TpyOKH CTEKISIHHBIE;

I rarusser naboparopusie 1wi-01;

Tabnuua MeHzaeneesa

I'urpometp ncuxomerpudeckuit BUT-1,;

HaGopsl pe3ucTopoB A MpakTUKyMa;

HaGops! maboparopHsle «MexaHuKay;

HaGops! 1abopaTopHBIE 110 3IEKTPOIIH3Y;

HabGops! maboparopasie «OnTHkay;

Mopgenu o ¢usnke;

Ha6op 1o anekTponu3y (ZeMOHCTPAlMOHHBIN);

[MpubGop anst NEeMOHCTpaUMU 3aBHCHMOCTH CONPOTHBICHHS MeTala OT

TEMIIEPaTyphbl;

[Tpubop mnsa nzyueHus npasuia Jlenna;

IMpuGop Ui  wu3MepeHHsT UIMHBI  CBETOBOM BOJHBI €  Habopom

JU(PaKIHOHHBIX PELIETOK;

[Tpu3ma noBepoyHas MarHuTHas

5 3 B cBs3u c 3akiroueHMEM KOHTPAKTOB CO CTOPOHHHMH DJIeKTpoHHbIMH | 16.09.2
YCJIOBUS 6ubmmoreunsiMu cucremamun ObC 3HAHUYM (Konrpakt Ne K-60-20 ot | 020 T. L
PEAJIM3A| 13.08.2020 r. OO0 «3HAHUYM», 01.09.2020 r. mo 31.08.2021 r.) m. |IIporok LG

%141 NudopmannonHoe obecrieueHre 00yueHHs YNTaTh B HOBOH PEAaKIUH: o Ne 1
[TPOI'PAM OcHoBHas1 JIMTepaTypa
MbI |1. KysmenoB, C. W. Kypc gnekuuit mno ¢usnke. ODIeKTpOCTATHKA.
JUCHUAIL [ocrosuuplii  TOK.  OnekrpomarHeTnsm. KoneGanus ¥ BOJHEI
MHBI [DnexkTpoHHBIA pecype]: yueOHoe mocodbme / C. U. Kysuemos, JI. W.
Cemkuna, K. HW. Porosun. - Tomck: u3zn-Bo TOMCKOTO TMOJIUTEX.
VHUBEPCUTETA, 2016. - 290 c. - Pexum JlocTyna:
https://new.znanium.com/read?id=218874 - 3ari. ¢ 3kpana. - ISBN 978-5-
4387-0562-8
2. ®wusuka. Teopus u npakTuKa [ DIEKTPOHHBIH pecypc] : yuebHOe mocodue /

[ox pen. mpod. C. O. Kpamapoga. - 2-e u3., gon. u nepepad. - Mocksa:
N PUOP, HUI MHOPA-M, 2016. - 380 c. - Pexum nocryna:
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https://new.znanium.com/read?id=218874

https://new.znanium.com/read?id=264612 - . 3aru. ¢ akpana. - ISBN 978-
5-369-01522-3

JlonoHUTeIBLHASA JIMTEPATypa

1. Kacarkuna, U. JI. ®msuka qia kommemkent [Teker] : yueb. mocobue / U.
JI. Kacarkuna. — PocroB-na-Jlony : ®enmke, 2017. — 671 c.: mr —
(Cpennee nmpodeccuonanmsnoe odpazosanme). — ISBN 978-5-222-28048-5.

2. KopreitaukoBa, E. C. ®mmka [ CIIO] [DnextponHEIA pecype] :
yuebnoe mocodbue. U.1 / E. C. KopwitHukosa, JILA. Omep, JI. A.
Hukonoposa ; MI'TY. - Marautoropck : MI'TVY, 2016. - 1 anekTpoH. onT.
JIMCK (CD-ROM). - Pexum JIOCTyIa:
https://magtu.informsystema.ru/uploader/fileUpload?name=S120.pdf&sho
w=dcatalogues/5/8843/S120.pdf&view=true . — MakpooOBEKT.

6. KopsitHukosa, E. C. ®usuka [DnekTpoHHbIH pecypc] : yueOHOe mocobue
[ CIIO]. 4.2 / E. C. KoprertHuKOBa, JI. A. Ognep, JI. A. HukoHoposa ;
MI'TY. - Marauroropck : MI'TY, 2016. - 1 snexrpos. onrt. auck (CD-
ROM). Pexum JIOCTYyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=S118.pdf&sh
ow=dcatalogues/5/8824/S118.pdf&view=true . — MakpooOBEKT.
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https://magtu.informsystema.ru/uploader/fileUpload?name=S120.pdf&show=dcatalogues/5/8843/S120.pdf&view=true
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k.

JINCT PETUCTPALIAY U3MEHEHUIA U JTOTIOJIHEHUI

[

Ne Pa3znen pabouei Kpatkoe conepxaHie U3MEHEHUA/ 1ONOJTHEHUA JlaTa, [Toanuck
rn/n [pOrpaMmbl Ne rpoTokoJial npeacenarelis
saceganus [1IK [IK
Pabouass nporpamma ydebGHOU aucuMmavHbl «DU3KKay
aKTyaJTM3UpOBaHa.
B pabouyio mporpamMmmy BHECEHBI CJIEAYIOLIWE H3MEHEHMS: N
3 YCJIOBHUA B cBsA3M C 3aKIHOYEHUEM KOHTPAKTOB CO CTOPOHHUMMU 138.09.2021 r.
PEAJIM3ALIMU IIEKTPOHHBIMU OUBIMOTEYHBIMH cucTeMaMu Db [IpoTokos Ne
YHEBHOH Axagemusi K-27-20 ot 20.02.2020 r. UIT Bypuesa !
AACLHIUIMHB] A.W.10 31.03.2023 r., CucTema 3J1EKTPOHHOTO 00Yy4YEeHUs
-! «Axkagemus» K-39-21 ot 12.07.2021 r. OO0 «Akanemus-
‘ meaua» 1o 31.08.2024 r., 5bC BOOK.ru K-40-21 or ’
12.07.2021 r. OOO «KnoPyc meaua» ¢ 01.09.2021 no
31.08.2022 r.,2bC FOPAUT K-42-21 ot 12.07.2021 r.
000 «2nextpoHHoe M3natenbcTBo KOPAUTY ¢
01.09.2021 no 31.08.2022 r., 9bC ZNANIUM.com K-44-
21 ot 12.07.2021 r. 00O 3uaruym ¢ 01.09.2021 1o ? ..
31.08.2022 r., ‘
‘ 3 YCJIOBUA b cBi3M c OGHOBiEHHEM MaTepHaJIbHO-TEXHUYECKOTO 08.09.2021 r.
PEAJIU3ALIUHU obecrnieuenus n. MarepuansHo-TexHudeckoe odecneyenue [[Iporokon Ne
YYEBHOU 4UTaTh B HOBOM pelaKiMu: I
JTACLIATIJIMHBI | JlaGoparopus ®uzuku

YuyeOHass ayauTopuss IS NPOBEACHHUS  YYEOHBIX,
MPaKTHYECKUX U JJadOPATOPHBIX 3aHATHH, U1 IPYIIIOBbIX
W  HMHIMBUAYAJIBHBIX KOHCYJIbTAUMH, JUIA TEKYLIEro
KOHTPOJIA U MPOMEXYTOYHOHN aTTecTalluu

Paboyee @~ MecTo  mpenogaBaTtes:  NEPCOHAIbHbIN
KOMITBIOTEP, MPOEKTOP, pabouue mecta OO0yyarouImxcs,
JocKa ygeOHas1, yueOHas MeOeb;

KO®, pemoHcTpaunoHHoe O00OpyAOBaHHWE IO TEME
"[lepemeHHBIl TOK", NEMOHCTpallMOHHOE 000OpYyHOBaHHE
no TeMe "OnekTpocratuka'’, MOIENW KPUCTAJUIUYECKOU
pPELIETKH, AEMOHCTPALMOHHOE OO0OpYIOBaHHE MO0 TEME
"JNeKTpOMarHeTusm", MOJEJb "OnekrpodopHas
MaliuHa';

AmnepmeTpsl 1adopaTopHbIE. ;

bapomeTp;

BonbT™MeTpBI. ;

MynbTHMETPBL.;

DJIEKTPOMETP:

TpyOku cTeksiHHbBIE;
Lrarussl naboparopusie mi-01;
Tabauua Mennesneena;

['urpomerp ncuxomerpuueckuii BUT-1;

Habops! pe3ucTopoB A/ NpakKTUKYMa;

HaOopsl 1abopatopHbie «MexaHuKay.;

Habopsl 1abopaTopHbie 10 3JIEKTPOJIH3Y;

HabGopsl 1abopatopHbie «ONTHKA»;

Monenu 1o QUusuke;

Habop no ssiekTposusy (1eMOHCTPALMOHHBIH);

[Tpubop i 1eMOHCTpaUUU 3aBUCUMOCTH COMPOTHUBJIEHHUS
MeTajlila OT TeMIIepaTyphbl;

[Ipudop nns usyuenus npasuna JleHua;

[Ipubop s w3MepeHus UIMHbBI CBETOBOHM BOJIHBI C |
HaOOpOM NU(PPaKLUHOHHBIX PELIETOK;
[Ipu3ma noBepouyHasi MarHuTHas

MarsuThbl MOJOCOBbIE IEMOHCTPALIUOHHbBIE
Marunutsl U-00pa3Hblie 1€EMOHCTPALIMOHHbIE
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