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PabGouas mporpamma OVILI10 @u3zuxka pa3paboraHa B COOTBETCTBHH C
TpeOOBaHUSMU:

— (denepanbHOTO TOCYAapCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa (manee —
®I'OC) cpeanero odiero oopa3oBaHus,

- (denepanbHOTO TOCYIapCTBEHHOTO CTaHapTa CPEeIHEro MpodhecCnoHAIBHOTO
oOpazoBanus (nanee — CIIO) nmo npodeccuu 09.01.03 Macmep no oopabomke yugposotl
ungopmayuu,

— PEKOMEHAIMSAMUA TI0 OpraHW3alii TOJYy4YeHUS CpeaHEero  OOIIero
oOpazoBaHMsi B TIpelellax OCBOCHHS OOpa30BaTENbHBIX IPOTPaMM  CPEIHEro
npodeCCUOHAIBHOTO 00pa30BaHMs Ha 0a3e OCHOBHOTO OONIEro oOpa3oBaHUs C YYETOM
TpeOoBaHuil  (eaepaidbHBIX TOCYJApPCTBEHHBIX 00pa30BaTEIbHBIX CTaHAAPTOB H
MOJIy4aeMOM  CIEeNMATIbHOCTH WM Npodeccurd  CpeaHero  mnpodecCUuoHaIbLHOTO
oOpa3zoBanus (MHChbMO JlemapTaMeHTa rocy1apCTBEHHOU MOJUTHKHU B cepe TMOATOTOBKU
pabouunx kaapos u JAI1O Munoopuayku Poccun ot 17.03.2015 Ne 06-259),

— IPUMEPHON TporpaMMbl  00IIe00pa30BaTeIbHOW yYCOHOW JIUCIUILIMHBI
Quzuka nas MPoPecCHOHATBHBIX 00pa30BaTENbHBIX OpraHU3allui, PEKOMEHIOBAaHHON
denepanbHbIM TOCYIaPCTBEHHBIM aBTOHOMHBIM yupexaeHuem «denepaabHblii HHCTUTYT
pa3BuTHs 00pa3zoBaHus» (Hanee — LAY «DHPO») B kauecTBe NPUMEPHOH MPOTrPaMMbI
IUISL peaju3alii OCHOBHOM mpodeccroHanbHoil o0pa3zoBarenbHoil mporpammsl CITO Ha
0a3e OCHOBHOTO 00Iero o0pa3oBaHus ¢ MOJYYCHHEM CPEIHETOo OOIIEro oOpa3oBaHUs,
npoTtokod Ne 3 ot « 21 » urons 2015r., peructpannoHasiii Homep perieH3nu Ne 384 ot

« 23 » nroiia 2015r. ®I'AY «OUPO».
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1 MACHOPT PABOYEN TPOT'PAMMBI YYEFHOI'O IIPEMETA
OVYIL. 10 ®u3uxa
1.1 Ob6aacTh NPpUMEHEHUsS TPOrPAMMBbI Y4eOHOT0 NpeaMeTa
[Iporpamma  yueOHoro mnpeamera OVILI0 Qu3zuxka  SBASETCS  YacThbIO
o0meo0pa3oBaTenbHOTO IMKIAa oOpazoBaTensHOW mporpammbl  CIIO  mporpammbl
MOATOTOBKM KBAIM(HUIMPOBAHHBIX pabounx, ciayxammx (manee — IIIIKPC)) mno
npodeccuu cpeaHero NpopecCHOHATEHOTO 00pa30BaHMS:

09.01.03 Macmep no obpabomxe yughposoti ungpopmayuu,

1.2 Mecto yueonoro npeamera B cTpykrype IHIIKPC

VY4eOHbIN peIMET SBISICTCA MPEAMETOM 00111e00pa30BaTeIbHOTO YYeOHOTO 1UKIIA B
COOTBETCTBUHM C mexHoI0cuyeckum npoduiemM npodeccuoHaaIbHOro 00pa3oBaHusl.

YpoBeHb ocBoeHHS yueOHOro npeaMera B coorBeTcTtBun ¢ GI'OC cpennero oodiiero
00pa3oBaHus NPOPUILHBILI.

Peanuzamms comepkanuss yd4eOHOTO TIpeIMETa MPEIoJiaracT COOJI0eHUE
MPUHLINNA CTPOTOM MPEEMCTBEHHOCTH IO OTHOUIEHUIO K coaepxkaHuto kypca OVIL 10
QDu3uka HA CTYNIEHW OCHOBHOT'O O0IIIEr0 00pa3oBaHusl.

B 10 xe Bpems yueOHbI npenmer OVIL 10 Dusuxa nisg npodeccCHoHATbHBIX
o0pa3oBaTebHBIX OpraHu3aIiili 001a1aeT CAaMOCTOSITEIIBHOCTHIO U IIEITbHOCTBIO.

Pabouas nporpamma yueo6Horo npeameta OVII 10 Quzuxka nmeeT MEXIPEAMETHYIO
CBs3b C oOmIeoOpazoBaTenbHbIMU  yueOHbIME TipenMetamu OVIL04 Mamemamuka,
OVIL.0S  Acmponomus, OVIL.09  Hugopmamuxa, OVILIl  Xumus "
npodeccuonanbubiMu guctuumHamMu OI1.02 Ocuogwvl snekmpomexnuku, OI1.03 Ocroguol
INEKMPOMEXHUKU U YUPDPOBOT CXEMOMEXHUKU.

N3yuenue yuedbHoro mpeamera OVIIL.10 @Duzuxa 3aBepmiaeTcsi MPOMEXYTOUHOU
aTTectanel B ¢opme sxszamerna B pamkax ocBoeHus [IIIKPC na 6aze ocHOBHOrO

o0111ero 0oOpa3oBaHUsI.
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1.3 [InanupyemMble pe3yJbTaThl 0CBOCHHs Y4eOHOI0 MpeMeTa

[Inanupyemsble pe3ysbTaThl OCBOCHUS Y4eOHOIO0 MmpeameTa

JIUYHOCHHbLE PE3)TbMaANbl.

- YyBCTBO TOPJOCTH M YBaXKEHUS K HCTOPHUM M JIOCTIDKEHUSM OTEUYECTBEHHOM
¢uznueckol Haykd; (U3MYECKH TpaMOTHOE TIOBEJAEHHUE B TMpodeccroHaIbHOM
AESITEIbHOCTH U OBITY MU 0OpalieHny ¢ mpudopamMu U yCTpOiCTBaMH;

- TOTOBHOCTh K MPOJOJDKEHUIO OOpa3oBaHMsI W TIOBBIINICHHS KBaJIW(UKAIMK B
n30paHHOM TNpodecCUOHATBHOM NESITEIbHOCTH W OOBEKTUBHOE OCO3HAHUE POJIU
(bU3MYECKUX KOMITIETEHIIUH B 3TOM;

- YMEHUE UCIOJB30BaTh JOCTHKEHHMSI COBPEMEHHOM (DU3MUYECKON Hayku U
($u3MYECKUX TEXHOJIOTHH JUIsl MOBBILIEHUS! COOCTBEHHOI'O MHTEIUIEKTYaIbHOIO Pa3BUTHUS
B BBIOPAHHOW PO ECCUOHAIBHOMN AESITENbHOCTH;

- YMEHUE CaMOCTOSITEIbHO JOOBIBaTh HOBBIE Id ceOsl (pu3Mueckue 3HaHUA,
MCIIOJB3YS IS ATOTO JOCTYIHBIE UICTOYHUKU HH(POPMAIIIH;

- YMEHUE BBICTpauBaTh KOHCTPYKTHBHBIE B3aMMOOTHOILIECHUS B KOMaHAE IO
pelieHnIo o0IIUX 3a/1a4;

- yMEHUE YNpaBIsATh CBOCW TMO3HABATEIBHON  JIEATEIHHOCTHIO, MPOBOAUTH
CaMOOLICHKY YPOBHSI COOCTBEHHOTO MHTEJUIEKTYaJIbHOT'O Pa3BUTHS;

Memanpeomemmuwle pe3yiomamal:

- ICTIOJIb30BAaHUE PA3IIUMYHBIX BUJIOB MIO3HABATEIHLHON JESATEIEHOCTH TSI PEIICHUS
(bu3nyecKrx 3a1a4, NPUMEHEHNE OCHOBHBIX METO/I0B NO3HaHUs (Ha0JIt01eHus,
OTHMCaHUsI, U3MEPEHHUS, PIKCIICPUMEHTA) JIsl U3yUEHUs PA3IMYHBIX CTOPOH OKpYKaroIIen
JICCTBUTEIILHOCTH,;

- ICTIOJIb30BaHUE OCHOBHBIX HHTEIICKTYaJbHBIX OIEpalfil: MOCTaHOBKU 3aJlauH,
dbopMynupoBaHusT ~ TUIOTE3, aHajduW3a W CHUHTE3a, CpaBHEHHUs, OOOOIICHUS,
CUCTEMAaTHU3alluM, BBISIBICHUS MPUYUHHO-CICICTBEHHBIX CBSI3€H, IIOWCKA aHaJIOroB,
(GbopMyIMpOBaHUS BBIBOAOB JUISI M3YUYEHHS Pa3IUYHBIX CTOPOH (DU3MUECKHX OOBEKTOB,
SBIICHUH W TIPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOJUMOCTH CTaJKHWBATHCS B
npodeccuonanbHOM chepe;

- YMEHHE TE€HEepUpOBaTh HUAEU U ONPENESITh CPEACTBa, HEOOXOIUMBIE I HX
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peanu3anuy;

- YMEHHE HCIOIb30BaTh PA3JIUYHbIE HCTOYHUKUA IS TONy4YeHUsS (PU3UUYECKOM
uH(pOpMaIH, OLIEHUBATH €€ JOCTOBEPHOCTH;

- YMEHHE aHAIU3UPOBATH U MPEACTABISATH HHPOPMAIIUIO B PA3TMYHBIX BUAAX;

- YMEHHE MYOJIMYHO MPEACTABIATH PE3yJIbTaThl COOCTBEHHOTO MCCIIEIOBAHUS, BECTU
IUCKYCCHUU, TOCTYMHO U TapMOHUYHO cOoYeTas cojepxaHue U (HOpMbI MPeCTaBIIEMOi
uHbOpMaIuy;

npeomemmbwle pe3yn1omamal:

- c(OOPMUPOBAHHOCTh TPEACTABICHUM O POJIU U MecCTe (PU3UKKU B COBPEMEHHOMU
HAay4YHOU KapTUHE MUPA;

- TOHUMaHue (PU3NYECKON CYITHOCTH HaOI0aeMbIX BO BceneHHOU siBIEHUH, posn
¢u3uku B (OPMUPOBAHMM KPYro3opa U (PyHKIMOHAIBHOW I'PAMOTHOCTH 4YEJIOBEKA IS
pelIeHUs MPAKTUYECKUX 3aaY;

- BJIa/ICHUE OCHOBOMOJAratouMMu (U3HUYECKUMU TOHITHIMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMU U TEOPUSMH; YBEPEHHOE WCIOJIb30BaHUE (PU3UUYECKOW TEPMUHOJIOTHH
CUMBOJIUKU;

- BJIaJICHUE OCHOBHBIMU METOIAMHM HAYYHOTO NO3HAHUS, UCIIOJIb3yEMbIMU B (PU3HUKeE:
HaOJII0/IEHUEM, ONTUCAHUEM, U3MEPEHUEM, SIKCIIEPUMEHTOM;

- yMeHUsI oOpabaThiBaTh pe3yJIbTaThl H3MEPEHUM, OOHAPYXKUBATh 3aBUCUMOCTD
MEXIYy (PU3MUECKUMM BEJIUYMHAMH, OOBICHATH IOJYUYEHHbIC PE3yJIbTaThl U JI€JaTh
BBIBOJIBL;

- ¢()OPMHUPOBAHHOCTh YMEHHUS peliaTh (PU3NUECKUE 3a]1a4u;

- cOPMHUPOBAHHOCTh YMEHUSI MPUMEHSATH TMOJTYYEHHBIC 3HAHUS ISl OOBSICHECHUS
YCJIOBHM MPOTEKaHUs (PU3NYECKUX SBJICHUN B IPUPOJIE, MpodheccuoHaIbHOu cdepe;

- JUTSl IPUHSITUS MPAKTUYECKUX PEIIEHUN B TOBCETHEBHOM JKU3HU;

- chOPMHUPOBAHHOCTh COOCTBEHHOM TMO3UIIMM TI0 OTHOIICHHIO K (Qu3HIecKoit
uH(popManuu, NoJy4aeMoi U3 pa3HbIX HCTOYHUKOB.

OcBoenue coxaepkanusi ydeOHoro mnpeamera OVILI10 @usuxka obecrnieunBaeT
dbopMHUpOBaHNE W Pa3BUTHE YHUBEPCATBHBIX yUeOHBIX aeucTBuil (mamee — YVY]I) B
KOHTEKCTE MPEEMCTBEHHOCTH (hOPMHUPOBAHUS OOIIMX KOMITETEHIIUH.

7
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Bujbl yHuBepcaabHbIX YU4eOHBIX AeiicCTBHI

OO0umue KoMneTeHUNH
(B coorBercTBHM ¢ PT'OC CIIO no npodeccun)

Y V.01 JIuaaocTHbIE

(oOecreunBaroT IIEHHOCTHO-CMBICIIOBYIO
OpHUEHTAINIO O0YYaIOUINXCA U OPUEHTALINIO B
COLIMATILHBIX POJISIX M MEKITHYHOCTHBIX
OTHOIIICHUSX ).

OK 1. IloHuMath CyIIHOCTb U COLIMATBHYIO
3HaYUMOCTb OyayIiel mpodeccuu, MposBIATh K HEl
YCTONYMBBIA UHTEPEC.

OK 3. AHanu3upoBarb pabouyyro CUTYAIHIO,
OCYILIECTBISATh TEKYIIUH U UTOTOBbIIl KOHTPOJIb,
OLICHKY ¥ KOPPEKINI0 COOCTBEHHOM e TEIbHOCTH,
HECTH OTBETCTBEHHOCTD 32 PE3YJIbTaThl CBOCH paboTHI.

YV /.02 PerynsTuBHbIC
1e/IenoIaranye, IaHupOBaHuE,

MIPOTHO3UPOBAHUE, KOHTPOJIb (KOPPEKIIHS),
caMoOperyJisiiusl, olleHKa (00ecTeynBaoT
OpraHU3aIMI0 00YJYAIOITUMHUCS CBOCH
yueOHOM NesTEILHOCTH)

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JESTEIHHOCTD,
HCXOJIS U3 1IeJIU U CIIOCO0O0B €€ JOCTUKEHUS,
OMpEJIETICHHBIX PYKOBOIUTEIIEM.

OK 3. AHanu3upoBaTh pabOUYyIO CUTYAIIHIO,
OCYILIECTBJIATh TEKYUIUMHA U UTOTOBBIA KOHTPOJIb,
OLIEHKY U KOPPEKINI0 COOCTBEHHOU e TEIbHOCTH,
HECTH OTBETCTBEHHOCTH 32 PE3yJIbTaThl CBOCH PaOOTHI.

YVY]1.03 [To3HaBareabHbIE
(0OecreunBaroT UCCIICIOBATEIILCKYIO
KOMIIETEHTHOCTb, YMEHHE PadoTaTh C
uHpopmanuei).

OK 4. OcyuiecTBiaTh MOUCK HHGOPMAIUH,
HE00X0auMOM 17151 3()(HEKTUBHOTO BBHITOJTHCHUS
npodeccnoHaNbHBIX 3a1a4.

OK 5. Ucnonp3oBaTh HHPOPMAITIOHHO-
KOMMYHHKAI[MOHHBIE TEXHOJIOTUU B
pohecCHOHATLHOM IS TEIILHOCTH.

YV .04 KoMMyHUKATHBHBIE

(oOecreunBaroT COMMATLHYIO
KOMIETEHTHOCTh M Y4€T MO3UINH JIPYTHX
JIOJIeN, YMEHME CIIyIIaTh U BCTYNATh B
JTUAJIOT, y4aCTBOBATh B KOJUIEKTUBHOM
00cyxIeHIHU TTPo0IeM, B3aUMOICHCTBOBATh U
COTPYIHUYATH CO CBEPCTHUKAMU U
B3POCJIBIMH).

OK 6. Paborarp B koMaH/e, 3PPEKTHBHO OOIIATHCS C
KOJIJICTaMH, PYKOBOJICTBOM, KIIMCHTaMH.

OK 7. VcnioyTHATh BOMHCKYIO 00SI3aHHOCTh, B TOM
YHCIIe C MPUMEHEHUEM ITOTYICHHBIX
npodeccnoHaNbHbBIX 3HAHUH (7151 FOHOIIEH ).

1.4 KoinyecTBO 4acoB Ha OCBOCHHUE MPOrpaMMbl y4eOHOT0 MpeaMeTa

MaxkcumanbHas yueOHast Harpy3ka oOydatomerocs 453 yaca, B TOM 4HuCIIe:

- oOs3aTenpHas yaeOHas Harpy3ka odydaromierocs 302 gaca,

- caMmocTosTeNnbHas paboTa obyvaromierocst 151 vac.

B TOoM wuwncie yacoB BapMaTHBHOW 4acTH YuyeOHbIX uwukioB I[ITIKPC

MPEIYCMOTPEHO.

HE
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2 COAEPKAHUE YYEBHOI'O ITPEIMETA U TEMATHYECKOE
IINTAHUPOBAHHUE

2.1 O0bem yueOHOro mpeaMeTa ¥ BUAbI Y4eOHOH padoThI

Bup yuedHoii padoTbl O0bem yacoB

MaxkcumasbHasi yueOHasi Harpy3ka (Bcero) 453
Oos3aTenbHast yueOHasi HArpy3Ka (Bcero) 302
B TOM YHCIIE:

J1ab0paTOPHBIE 3aHITHS 44

MPAKTUYECKHUE 3aHATHS 98

KOHTPOJIbHBIC PAaOOTHI 7
CamocrosiTesibHas padoTa o0y4yawierocs (Bcero) 151
B TOM YHCJIE:
-pereHue 3aaa4q 75
-IIOITOTOBKA pedepara 25
-[IO/IFOTOBKA JTOKJIajIa 33
-COCTaBJICHHUE TAOJIHIIBI 8
-CO3/1aHUE MPE3CHTALUN 6
-CaMOCTOSTEIbHOE U3YICHNE TEMBI 4
[IpomesxyTounas arrecranus B popme 9K3AMEHA

[IpopunbHoe wu3ydeHue oOuieoOpa3zoBarenbHOro yudeOHoro mnpeamera OVII 10
Du3uxa OCYIIECTBISCTCS YaCTUYHBIM IepepacipecICHHeM YUCOHBIX YacoB U 0TOOPOM
TUAAKTHYCCKUX CIUHUI] B 3aBHCHMOCTH OT BakHOCTH TeM s mpodeccun 09.01.03

Macmep no obpabomxe yughposoii ungpopmayuu.
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2.2 TemaTuveckuii IJIaH U cojep:kanue yuedHoro npeamera OYVIIL. 10 Qu3zuka

HanmenoBanme Copaepxxanue yuyeOHOro MaTepuaJia, 1a00paTopHble M NPAKTHYECKHE 3aHATHS, O0bem yacoB Yposens
pa3aesioB U TeM caMocTosiTeJIbHAs padoTa o0yuyalommxcs, KypcoBasi padora (IpoeKT) (eciu npedycmompeHro) 0CBOEHMS
BBenenue 3
Conep:kaHue yueOHOro MaTepHaJia 2 1
®dusuka - pyHaaMeHTalbHas HayKa o npupoje. EcTecTBeHHO - Hay4HBII METOJ MMO3HAHUS, €T0 2
BO3MO>XHOCTH M IPAHULIBI IPUMEHUMOCTU. DKCIIEPUMEHT U TEOPHS B MPOLIECCE TO3HAHUS MPUPOIBL.
MonenupoBanue GpU3NUIECKUX SBICHUI U MpoleccoB. Posb skcriepuMeHTa U TEOPUH B Mpoliecce
MO3HAHUS IPUPOIBL.
Ouznyeckas BenuuuHa. [lorpemnoct usmepenuit Gpuznyeckux BennduH. OU3NYecKue 3aKOHbI.
['panuIpl TpUMEHUMOCTH QU3nYecKrX 3aKoHOB. [IoHsATHE O (hH3HUECKOil KapTHHE MUDA.
JleMoHcTpanuu
JIaﬁOpaTOpHLIe 3aHATUA He npeayCMompeHo
HpaKTH‘leCKHe 3aHATHUSA He npeayCMompeHo
KoutpoabHbie padoTbl He npedycMompeHo
CamocTosiTesqibHas1 padoTa 00y4yaouerocs 1
CocraBienue Tabauibl «MeTobl HayYHOTO TO3HAHUSI.
Paznen 1. Mexannka 77
Tema 1.1 Conep:xxanue yueOHOro MaTepuaJia 24
Kunemaruka Mexannueckoe asuxenue. llepememenne. PaBHoMepHOE MPAMONIMHENHOE IBUKEHHE. Y CKOPEHHE. 10 2

PaBHOHCpCMeHHOG HpﬂMOJ’IHHGfIHO@ JABHIKCHUC. CBO60,I[HOC MmagacHHUC. I[BI/I)KGHI/IG TCIIa, 6pOI_HeHHOl"O
o yriiOM K ropu30HTY. PaBHOMepHOC JBVIKCHUC 11O OKPY>XKHOCTH.

JleMoHcTpanuu

Tabmmia «3aBUCUMOCTB TPACKTOPHUH OT BEIOOPA CUCTEMBI OTCUETA.
IIpesenranus «Buabl MEXaHUYECKOTO ABUKEHUS.

JlabopaTtopHble 3aHATHSA

He npedycMompeHo

IIpakTHYecKHe 3aHATHS 4
1 Pemenne 3a71a4 Ha onpeCaACIICHNEC OCHOBHBIX KWHEMATUUCCKNX BCIIMYHH.
2 [TocTpoeHue rpag kOB 3aBUCUMOCTH KHHEMAaTHYECKUX BEJTHYHUH.

KoHnTpoJibHbIE padoThI

He npedycMompeHo

CamocTosiTesqibHas1 padoTa 00y4yarouerocs

10

10
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Pemenue 3anau.

CamocTosTenbHOe n3ydeHne TeM «BekTopHble BenuunHbD», «l[poeknnn BeKTopa Ha KOOpAUHATHBIE
OCH U ICUCTBUS HaJ POCKLHUIMM.

CocraBnenue Ta0nuLbl «BUabl MEXaHUYECKOTO IBUKEHUSY.

IToaroroBka nOKIan0B «/IBUXKEHUE IO OKPYKHOCTH € ITIOCTOSIHHOM 110 MOAYJIKO CKOPOCTBIOY,
«PaBHOMEpHOE NIPSIMOJIMHENHOE ABUKECHUEY.

[ToaroroBka pedepara «Pusznveckrue BEINIUHBI U SBJICHUS, HCIIOIb3YEMbIE B yCTPOICTBE U
JKCIITyaTalluy TEXHUKW.

Tema 1.2
3aKoHBI
MeXaHHuKH
HbroTrona

Coaep:xanue yueOHOTo MaTepHaJia

24

[lepssiii 3akon HetoTtona. Cuna. Macca. Umnynbc. Bropoii 3akon HetoTrona. OCHOBHO# 3aKOH
KJIAaCCUUYECKOM AUHaMUKH. Tperuii 3akoH HploToHa. 3aKOH BCEMUPHOTO TArOTEHUs. ' paBUTallMOHHOE
nonie. Cuna tshxectu. Bec. CriocoOb1 n3mepenust macchbl Tenl. Cuiibl B MEXaHUKE.

JleMoHCcTpanuu

[TnakaTsl «3aBUCUMOCTD CUJIBI YIIPYTOCTH OT JedopManuny, «CUibl TPEHUS».
[Ipe3enTanuu «3aBUCUMOCTh YCKOPEHHUSI TeJla OT €r0 MacChl U CUJIBI, JCHCTBYIOLIEH Ha TEJIO»,
«PaBEeHCTBO M MPOTHUBOIOJIOKHOCTh HAIIPABJICHUS CUJI IEUCTBHS U IPOTUBOACHCTBUS.

JlabopaTropHble 3aHATHSA

1 HccienoBanue IBUKEHUS TeIa O A€HCTBUEM ITIOCTOSHHON CHIIBI.

2 N3yueHne ocobeHHOCTel crilbl TPEeHUS (CKOIBKEHUS).

HpaKTuqecm[e 3aHATHSA

1 Pemrenue 3agay Ha IMPUMCHCHUC 3aKOHOB HrrotoHa.

2 Pemenne 3a1a4 Ha IPUMCHCHUC 3aKOHOB BCCMUPHOT'O TATOTCHUS.

KonTpoJbHbIe padoThI

He npeodycMOmpeHo

CamocTosiTeqbHasi pad0oTa 00y4a0Ierocs

Pemenue 3amau.

CocraBnenue Ta0uIbl «CHITBI B TIPUPOJIEH.

[ToaroroBka pedepara «["anumneo ["anunelr — ocHOBaTENbh TOYHOTO €CTECTBO3HAHUSY.

Coznmanne npeseHTau «CpaBHeHHE PaOOTHI CHITBI C N3MEHEHHEM KHHETHYECKOM YHEPTUHU TEJIay.

8

Tema 1.3
3aKOHBI
COXpaHeHHs B
MeXaHHKe

Conep:kaHue y4eGHOr0 MaTepuasia

29

3aKkoH coxpaHeHus uMIyIbca. PeaktuBHoe fBmkeHue. PaboTa cuibl. PaboTa moTeHIMANBHBIX CHIL.
MoutHocts. DHeprus. Kunernueckast sneprus. [lorennuanbHas sHeprusi. 3aKOH COXpaHEHUs
MEXaHU4YeCKOH dHepruu. IIpumenenue 3aKk0OHOB COXpaHEHMUSL.

JleMoHCTpanun

11
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Buneopminbpm «PeakTHBHOE TBHIKEHUEY.

JlabopaTtopHble 3aHATHSA

1 M3yuenue 3aKoHa COXpaHEHUsI UMITYJIbCA.

2 CoxpaHeHre MEXaHUYECKOW SHEPTUH MPU JBUKEHUHU Teja MO ACHCTBUEM CUJI TAKECTH U
YIOPYTOCTH.

3 CpaBHeHue paboThl CHIIbI C U3MEHEHHEM KMHETHYECKOW YHEPTUU Tea.

4 M3ydeHne 3aKOHOB COXpaHEHHUs Ha PUMEpE yapa MapoB U OAITMCTUYECKOTO MasiTHHUKA.

HpaKaneCRne 3aHATHSA

1 Pemenue 3amau Ha MMPUMCHCHHUC 3aKOHA COXPAHCHUA UMITYJIbCA.

2 Pemenue 3amau Ha MMPUMCHCHHEC 3dKOHA COXPAHCHUA OHCPIrUu.

KoHTpoJibHbIe padoThI

MexaHuka.

CamocTosiTesibHasi paboTa 00y4aouierocsi

Pemenne 3agau.

CamocTosTenpHOe n3ydeHne TeMbl «VICcImonp30BaHNe 3aKOHOB MEXaHHUKH JIJISI OOBSICHCHHUSI IBUKCHHS
HEOECHBIX TEJ M JIJIS1 PA3BUTHUS KOCMHUYECKUX HCCIICIOBAHUI».

IToaroroBka mokinana «PeakTHBHOE JBIDKCHHEC).

Coznanue npe3eHTanuu «Y4eOHble TUCITUTUIMHEL, TPH U3YYEeHUH KOTOPBIX UCIONB3YIOTCS 3aKOHBI
COXPAHEHUS.

Pa3nes 2. OcHOBBI MOJIEKYJISIPHOM (PU3HKHU U TEPMOJIMHAMHUKH

53

Tema 2.1
OcHoOBBI
MOJIEKYJISIPHO-
KHHETHYEeCKOM
TEOPHUH.
HpeabHbIi ra3

Coaep:xanue yue0HOro MaTepHaJia

16

OcCHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-KMHETUYECKOM Teopun. Pa3Meprl 1 Macca MOJIEKYJT U aTOMOB.
bpoynosckoe nsmxenue. Anddysus. Cuibl u 3HEPrusi MEXMOIEKYIISIPHOTO B3aUMOIEHCTBHSL.
CtpoeHue ra3000pa3HbIX, KUAKUX U TBEPAbIX TeJ. CKOPOCTH IBHKEHUS MOJIEKYJ U UX U3MEPEHHE.
WneanpHelii ra3. Jlapnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU T'a30B.
Temmnepatypa u ee uamMepeHue. AGCOTIOTHBIN HYNb TeMIepaTypsl. TepMoarHaAMHUYECKas IKajIa
Temneparypsl. ['a30Bble 3aKOHBI. Y paBHEHUE COCTOSHUS HIEAIBHOTO ra3a. MosspHas razoBas
MOCTOSTHHASI.

JleMoHcTpanuu

[TpesenTanus «/IBrxenue 6poyHoBckux yacTuil. Auddys3us».

JlabopaTopHble 3aHATHS

He npedycMompeHo

IIpakTnyeckue 3aHATHS

1 | Permenue 3aau Ha mpuMeHeHHe OCHOBHOTO ypaBHeHHst MKT.

4

12
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2 | Pemenue 3agau Ha npuMeHenune ypasHeHust Meneneea - KnaneiipoHa.

KonTposabHbie padoThl

He NpedyCcMompeHo

CamocTosiTesqbHAs1 padoTa 00y4YaoIerocs

Penrenue 3amau.
[TonroroBka noknana «M3o0TepMuueckie mpoLuecch.

6

Tema 2.2
OcHOBBI
TEePMOIUHAMHKH

Coaep:xanue yueOHOro MaTepuaJia

10

OcHoBHbIE IOHATHSA U ONIpeeacHs. BHyTpeHHsIs sHeprusa cucteMsl. BHyTpeHHss SHEprus
ujeanpHoro rasa. Pabora u temnora kak ¢popMbl Iiepeiaun 3Heprun. TemIoeMKoCTb. Y elIbHast
TEIIOEMKOCTb. Y paBHEHHE TerioBoro 6ananca. [leppoe Hayano TepMoAMHAMUKHU. ATMa0aTHbIHI
npouecc. [Ipunnun nevicteua termnoBoit mammesl. K11/ TenmoBoro nsurarens. Bropoe Hayano
TepMoAuHamMuKu. TepmoauHamMuyeckas 1Kasa TeMieparyp. XoJIoAWIbHbIe MalIuHbI. TennoBbie
nBurarenu. OxpaHa NpUpoabl.

JdeMoHcTpannn

[IpesenTtanun «3MeHeHne naBieHus ra3a ¢ U3MEHEHUEM TEMIIEPaTyphl IIPU MOCTOSIHHOM
o0beMer, «M3oTepMudeckuii 1 U306apHbIi npouecchly, «l3MeHeHre BHyTpeHHEelH SHepruu Tel
IIPU COBEPILIEHUH PaOOTHI».

Moienu TeIIOBbIX JIBUTATENEH.

JlabopaTropHble 3aHATHUS

He npedycmMompeHo

IlpakTHyeckne 3aHATHA

1 ‘ Penrenue 3aga4 Ha IMPUMCHCHUC 3aKOHOB TCPMOJJUHAMUKH.

2

KonTpoJibHbIe padoThl

He npedycmMompeHo

CamocTosTeqbpHast padoTa 00y4aIerocs

Pemenne 3amau.
[TonroroBka pedepatoB «PeakTHBHBIC ABUTATENN U OCHOBBI paOOTHI TEIIOBOM MAIlIUHBI,
(<3KOJ'IOFI/I‘I€CKI/IG HpO6J’IeMI:vI, co3a1aBacMbIC paSHHqHLIMH BUJaMHU TCIIJIOBBIX MAIIINH.

3

Tema 2.3
CBoiicTBa mapos

Coaep:xanue yueOHOro MaTepuaJia

Wcnapenune u kouaeHcaius. HachImeHHsi map u ero cBoicTBa. AOCOMIOTHAS M OTHOCUTEIbHAS
BIIQXKHOCTh Bo3ayxa. Touka pocsl. Kunenue. 3aBUCUMOCTb TEMIIEPATypPhl KUTIEHUS OT JaBICHUSI.
IleperpeTsiil map M €ro UCHOJIb30BAHUE B TEXHUKE.

JleMoHCTpanun

HPCSCHTaLII/II/I «BI1axHocTh BO31yXa», «Touka POCKHD.

JlabopaTtopHble 3aHATHSA

1 ‘ I/IBMepeHI/Ie BJIAJKHOCTH BO3yXa.

13
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HpaKaneCRne 3aHATHSA

He npedycMompeHo

KonTposabHbie padoThl

He NpedyCcMompeHo

CamocTosiTesqbHAs1 padoTa 00y4YaoIerocs 3

[ToaroroBka noknana «Posib GU3MKK B CO3JaHUU U COBEPLICHCTBOBAHUY TEIIJIOBBIX ABUraTeIe».

[TonroroBka pedepara «IK0IOTHIECKUE TPOOIIEMBI, 00YCIIOBICHHBIE pa00TOM TEIJIOBBIX JIBUTATEICH

U IIPEJUIOKCHUE ITyTEH UX PELICHUSD.
Tema 2.4 Copaepxxanue yueOHOIro MaTepuasa 6
CaoiicTBa XapakTepHuCcTUKa XKUAKOTO COCTOSIHUS BenecTBa. [1I0BEpXHOCTHBIN CII0M KUAKOCTU. DHEprus 2
KHIKOCTEH IIOBEPXHOCTHOTO CJ10s1. SIBJICHUs HA TPaHUIIE KUAKOCTHU C TBEPABIM TesnoM. KanuuisipHble sSIBJICHMUS.

JleMoHCcTpanuu

[IcuxpomeTp u rUrpomerp.

[IpesenTanms «SIBieHUs MOBEPXHOCTHOTO HATSHKEHUS M CMaunBaHus», «Kpucramibl, amopgHbie

BEUIECTBA, KUAKOKPUCTANINYECKUE TEIIa.

JlabopaTropHble 3aHATHUS 2

1 | M3Mepenue MOBEPXHOCTHOTO HATSKEHHS JKHIKOCTH.

HpaKTI/I‘leCKI/Ie 3AHATUSA He npeayCMompeHo

KonTpoabHbie padoThI He npeodycMOmpeHo

CamocTosiTeqbpHast padoTa 00y4a0Ierocs 2

[TonroroBka pedepara «B3zaumHoe npeBpalieHIe )KUIKOCTEH U Ta30By.

Coznanue npeszeHranuu «I[10BEpXHOCTHOE HATSIKEHUE JKUJKOCTHY.
Tema 2.5 Conep:xxanue yueOHOro MaTepuaJia 13
CpoiicTBa XapakTepHucTUKa TBEPIOI0 COCTOSIHUS BEIlleCTBA. YTIPyrue cBOcTBa TBEpAbIX Tel. 3akoH [ yka. 1
TBCPABIX TECJ MexaHnndeckre CBOMCTBA TBEPABIX Tell. TeIIoBoe pacliupeHue TBEPABIX TEN U KUIKOCTEN.

[1naBieHne M KpUCTAIIN3ALIUSL.

JleMoHcTpanuu

ITpesenTanms «MexaHUYECKUE CBOMCTBA TBEPJIBIX TEI.

JlabopaTopHble 3aHATHS 6

1 Habmoienue nporecca kpuctainuzanuu. M3yuenue nedgopmannn pacTsskeHusl.

2 M3y4eHne TEMI0BOro pacuIMpeHus TBEPIbIX TEIL.

3 W3ydeHne 0coOEHHOCTEH TEMI0BOr0 pacliupPEeHUs BObIL.

IIpakTH4eckue 3aHATHSA 2

1 ‘ Pemenne 3amaq Ha MI3MEHEHHUE arperaTHoro COCTOsAHUs BCUICCTBA.

14
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KonTpoabHbie padoThl 1

1 | OcHoBBI MONEKyIIAPHOIT PU3MKH M TEPMOANHAMHUKH

CamocTosiTesqbHAs1 padoTa 00y4Yauerocs 3

Pemenue 3amauy. 1

[MoxroroBka noknana «Bunael qeopmManuu TBEPAbIX TEI. 1

Coznanue npeszenranuu «MoJieib CTPOCHUS TBEPABIX TE. 1

Pa3znen 3. DaekTpoauHaMuKa 114

Tema 3.1 Coaepxxanue y4eOHOIo MaTepuasia 26
JJIeKTpHYecKoe DJIeKTpUUYECKHE 3apsibl. 3aKOH COXpaHeHus 3apana. 3akoH Kyiona. Dnekrpuyeckoe nole. 10
noJje HanpsokenHocTs anexkTpuueckoro nois. [Ipunnun cyneprnosuuuu nojueil. Pabora cun

anexkTpocTarudeckoro nois. [lorennuan. Pa3HocTs moTeH1nanoB. DKBUMOTEHIIMATbHBIE TTOBEPXHOCTH.
CBs3b MCKAY HAMMPSA)KCHHOCTBIO U PA3HOCTBHIO ITOTCHIMAJIOB 3JICKTPUYCCKOT'O ITOJIA. I[I/IBJICKTpI/IKI/I B
anekTpuueckoM modie. [Tonspusanus AuaIeKTpUKOB. [IpOBOJHUKY B AJIEKTPHUECKOM TIOJIE.
Konnencaropsl. Coenqunenne KOHIEHCATOPOB B 0aTapero. DHEPrus 3apsyKEHHOTO KOHEHCaTOopa.
DHeprus MEKTPUYECKOTO MOJISL.

JleMoHCcTpanuu

ITpesentauus «KonzneHcaTopeD».
Buneopunbmsl «B3aumoeiicTBue 3apsbkeHHBIX Tel», «IIpOBOHUKY B 3JIEKTPUUECKOM MOJIE,
«/IMDIIEKTPUKH B DIIEKTPUYECKOM IOJIEM.

JlabopaTropHble 3aHATHUS

He npedycmMompeHo

IIpakTHYeckHe 3aHATHA

1 Pemenne 3anad Ha npumeHeHne 3akoHa KyioHna

2 Penrenue 3aga4 Ha OIPCACIICHUC HaHpH)KéHHOCTI/I QJICKTPHUYICCKOTO ITOJIA.

3 Pemenne 3amaq Ha ONpeCACIICHNUEC DJICKTPOCMKOCTHU KOHACHCATOPA.

6

KoHTpoJibHbIE padoThI

He npedycMompeHo

CamocTosiTesqbHasi padoTa 00y4yauerocs

Pemenne 3amau.

CocraBnenue TabnuIsl « BennuuHbl, SBICHUS, IPUOOPHI, XapaKTEPU3YIOLTUE dTEKTPHUUECKOE TTOJIEH.
[ToaroroBka pedepaToB «Buabl 3IEKTPUIECKUX PA3PSIOBY, «IIEKTPUIECKUE Pa3psabl Ha CITyKOe
yenoBekay, «KoHaeHcaTopbl, BUbl KOHIEHCATOPOB, UX TPUMEHEHUEY.

Cocranenue npeseHtanun «Vcrnonp30BaHne MPOBOHUKOB U TUIICKTPUKOBY.

10

15
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Tema 3.2 3aKoHBI
NOCTOSHHOI'O
TOKA

Coaep:xanue yueOHOTo MaTepHaJia

36

YcnoBusi, HEOOXOAUMBIE JJIS1 BOSHUKHOBEHHS M MOJICPIKAHUS dJIEKTPUUIECKOT0 Toka. CHiia Toka u
IUIOTHOCTBH TOKa. 3akoH Oma ays ydyactka renu 6e3 D/]C. 3aBUCHMOCTD 3I€KTPUIECKOTO
COTIPOTHUBIICHUS OT MaTepHalia, JJIMHBI U TUIOMIAAH ITOTIEPEYHOTO CEUCHHUS MPOBOHUKA.
3aBUCHUMOCTbD AJIEKTPUUYECKOTO COMPOTUBIICHUS TPOBOIHUKOB OT TEMIIEPATYPhl. DIEKTPOABUKYIIIAST
CUJIa UCTOYHHUKA TOKA. 3akoH OMa jy1st mosaHo# nenu. CoeguHeHue npoBoIHUKOB. CoeMHEHNE
UCTOYHHKOB JIEKTPUYECKOH 3Heprun B 6arapero. 3akoH J[xoyns - Jlenna. Pabora 1 MomHoCTh
AJICKTPUUYECKOTO TOKA. TeruioBoe ACHCTBHE TOKA.

JleMoHCcTpanuu

HpeSGHTaHI/IH «TenoBoe aeMcTBUE QJICKTPHUUYCCKOI'O TOKa».

10

JlabopaTropHble 3aHATHUS

1 I/I3y‘I€HI/IC 3akoHa Oma JJI ydacCTKa LCIIH, ITOCICA0BATCIIbHOI'O U MTAapAJIJICJIBHOI'O COCANHCHUSA
IMPOBOJHUKOB.

N

W3yuenue 3akona Oma /17151 HOJTHOM LEMH.

w

Omnpenenenne DJIC u BHyTPEHHETO CONMPOTUBIICHUSI HCTOYHUKA HATTPSHKCHHUSL.

IIpakTH4yecKkue 3aHATHS

Penrenue 3aga4 Ha IMPUMCHCHHUC 3dKOHA Owma JJId y9aCTKa ILICIIH.

Pemenne 3a71a4 Ha MoCJICI0BATCIIbHOC COCAUHCHUC ITPOBOJHUKOB.

Penrenue 3aga4 Ha napaJiuiCJIbHOC COCAMHCHUEC ITPOBOAHHUKOB.

Pemenue 3agau Ha mpumMeHeHue 3akoHa Oma JJ1s MOJTHOM 1T .

OB WN|-

Penienue 3aga4 Ha BEIYUCIICHUE pa6OTBI, MOIITHOCTHU 3JICKTPUYICCKOT'O TOKA.

10

KoHTpoJibHbIE padoThI

He npedycMompeHo

CamocrosiTeibHas padoTa o0y4yawmerocs

Pewenue 3anau.

Cocrasnenne Tabmuisl «IlocinenoBaTebHOE U TAPAIIICTEHOES COSTMHEHNUE TTPOBOTHUKOB).
[ToaroroBka moxmnana «KopoTkoe 3aMbIKaHUEY.

[ToaroroBka pedepara « NEKTPUIECKUE TPHOOPHIY.

10

Tema 3.3
DJIEeKTPHYECKUH
TOK B
MOJIyNIPOBOAHMKAX

Coaep:xanue yueOHOT0 MaTepHaJia

11

CobcTBeHHAas TPOBOJIMMOCTH MOJIYIPOBOAHUKOB. [101ynpOBOJHUKOBBIE TPHOOPHI.

JleMoHCcTpanumn

[Ipe3enTanuu «CoOCcTBEHHAs U IPUMECHAsI TPOBOAMMOCTE TOTYIIPOBOTHUKOBY,
«[TonmynpoBOJHUKOBBIN TUOAY, « TpaH3uCTOpP».

JlabopaTropHble 3aHATHSA

He npedycMompeHo

16
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HpaKaneCRne 3aHATHSA

1 Perenue 3a1a4 Ha onpeziesieHue TeMrnepaTypHoro ko duirenta conpoTUBICHUS.

2 Pemenue 3a1ay Ha npuMeHeHue 3aKoHa Papajes s 3JIEKTPOIIn3a.

KonTtpoJsbHbie padoThl

He NpedyCcMompeHo

CamMocTosiTesibHasi padoTa 00y4aierocst

CamocTrosTenbHOE U3y4EeHUE TeMBI «DIIEKTPoIN3. 3aKkoHbl Dapanes».

CocrapneHnue Ta0nuLbl «JIEKTPUUECKUI TOK B Pa3IMUHBIX CpEIax».

[ToaroroBka noxnanos «Ilna3zma - yeTBEpPTOE COCTOSIHUE BELIECTBAY, «MOJIHUS - Ta30BbIN pa3psal B
HOPUPOJHBIX YCIOBUSAX.

4

Tema 3.4
MarnuTtHoe moJjie

Coaep:xanue yueOHOTo MaTepHaJia

18

BekTop MHIyKIIMM MarHUTHOTO 1nosis. JlecTBUe MarHUTHOTO MOJIsl Ha IPSAMOJIMHEHHBIN TPOBOIHUK C
TOKOM. 3aKkoH Amriepa. B3aumoneiictBue TokoB. MarHuTHbIN oTok. Pabora no nepemenieHuo
IIPOBOJHMKA C TOKOM B MarHUTHOM 110JI€. /IefiCTBME MarHUTHOTO 0JI Ha JABWXKYILuUics 3apsaa. Cuina
Jlopenna. Onpesienienne yaeIbHOTO 3apsia. Y CKOPUTEIHN 3apsSKEHHBIX YACTHII.

JdeMoHcTpanun

[IpesenTtarnus «OTKIOHEHHE STEKTPOHHOTO MyYKa MAarHUTHBIM TIOJIEM).
Buneodunbsmbl «OnbiT Dpcerenay, «B3auMoaeicTBHE TPOBOTHUKOB C TOKAMI).

JlabopaTropHble 3aHATHUS

He npedycmMompeHo

IIpakTHYeckHe 3aHATHA

6

1 N306pakeHne MarHuTHOTO MOJIsl TOKA.

2 Pemrenue 3agay Ha ONPpCACIICHNUC CUIIBL AMnepa.

3 Penrenue 3aga4 Ha ONPpCACIICHNUC CUIIBL HopeHua.

KoHTpoJibHbIE padoThI

He npedycMompeHo

CamocTosTeqbpHast padoTa 00y4aIerocs

Pemenne 3amau.

[MoaroroBka noxmnanoB «/luamarneTuku, heppoMarHeTUKU, TapaMarHeTukny, «MarHuTHOE 1moJe
3emnmny, «BausHUEe MarHuTa Ha OpPraHru3M YEJIOBEKa.

[ToaroroBka pedeparoB «MarHuTHBIE CBOWCTBA BEHIECTBAY, « DIEKTPOJIBUTATEIIN.

6

Tema 3.5
JIEKTPOMATHHUT-
Hasd MHAYKIOUA

Conep:xanue yueOHOTro MaTepuaJia

23

SJ'ICKTpOMaFHI/ITHaH HHAYKI . BpreBoe QJICKTPHUYICCKOC ITOJIC. CaMOI/IHIIYKI_II/I}I. SHCpFI/I}I
MAar"duTHOI'O I1OJIA.

JleMoHCcTpanun

17
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[IpesenTanuu «NEKTPOABUTATENDY, «DIEKTPOMArHUTHAS UHAYKLUAY, «3aBucuMocTb DJ[C
CaMOMHYKIMH OT CKOPOCTH U3MEHEHHUs CHJIbI TOKA U MHIYKTUBHOCTU IPOBOJHUKAY.
DnexTpousMepuTenbHbie pudopsl. Tpancdopmarop.

Buneodunsm «Onbitel Dapanes», «Pabora anekTporenepaTopay.

JlaGopaTtopHble 3aHATHSA

1 W3ydeHune sBJICHHS JIEKTPOMAarHUTHOW MHIYKIIUH.

2 Omnpenenenne ko UIMEHTa MOJIE3HOr0 TEHCTBUS IEKTPUUECKOr0 YalHUKA.

3 OnpeieneHne TeMuepaTypbl HUTH JIaMITbl HAKQJIUBAHMUSL.

IIpakTH4yeckue 3aHATHS

1 Pemenue 3aga4 Ha IPUMEHEHUE 3aKOHA 3JIEKTPOMATHUTHON MHIYKIIHH.

2 Pemenue 3amau Ha ONnpeaACIICHNC NHAYKTUBHOCTH.

KoHTpoJibHbIe padoThl

1 | DnexrposuHamuKa

CamocrosiTesibHAsi paboTa 00y4auierocst

Pewenne 3anau.

CocraBnenue Tabnuibl «Buabl nmonei.

[ToaroroBka noxnanoB «Buxpesoe anekTpuyeckoe moiuey, «Maiikn @apageit — cos3narenb yueHus 00
3JIEKTPOMAarHUTHOM nosiey, «T'panchopmarop.

Pazgea 4. Kosie0anus u BOJHBI

71

Tema 4.1
Mexanunueckue
KoJ1e0anus

Coaep:xanue yueOHOro MaTepHaJia

22

KonebarenpHoe neuxenue. ['apmonnueckue konebanus. CBOOOIHBIE MEXaHUUECKHE KOJICOAHHUS.
JluneitHple MexaHUYeckue KoliebaTeabHble CUCTEMBI. [IpeBpalienre sHeprun Mpu KoiedaTeTsHOM
nerkeHnr. CBOOOTHBIC 3aTyXaloIINe MEXaHUIECKUE KoieOaHus. BeIHYK/IeHHBIC MEXaHHUECKUE
Kosie0aHusl.

JleMoHCcTpanuu

HPCSCHTaHI/II/I «CB060,I[HBIC 1 BBIHYKACHHBIC MCXaHUYCCKUC I(OJ'IC6aHI/ISI», «Pe3oHaHCy.

JlabopaTropHble 3aHATHSA

1 N3ydenne 3aBUCIMOCTH Tepro/ia KoIeOaHUl HUTSHOTO (MU MPY>KUHHOTO) MasiTHUKA OT
JUTMHBI HUTH (MJTH MacChl TPy3a)

IIpakTnyeckue 3aHsATHS

Pemienne 3amad Ha OIPCACIICHUC TapaMCTPOB K0JIe0aTeIILHOrO JABMKCHUA.

1
2 MareMaTHu4eCcKuii MasiTHUK.
3 [TpeBparrenrie sHEepruu nNpu KoueOaTeIbHOM JIBHIKEHUU.
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KoHnTpoJibHbIE padoThI

He npedycMompeHo

CaMocrosiTesibHasi padoTa 00y4aierocst 8
Pewenune 3anau.
[TonroroBka pedeparoB «Konebanus, Buabl koneOaHul, UX Y4ET, IPOSBICHUE, TPUMEHEHHE B
TEXHUKE», «BIusaHue xojaeOaHuii aBTOMOOMIISA HA YEIIOBEKA.
Tema 4.2 Coaep:xkaHue yueOHOTro MaTepHaJia 11
Yupyrue Bosnbl | [lonepeunsie U Npoa0IbHBIE BOJHBL. XapaKTEPUCTUKU BOJIHBI. Y paBHEHUE INIOCKOM OEryIiel BOJIHBI. 4

Wnrepdepenius Bonu. [lonsaTue o qudpakiuu BoiaH. 3ByKOBbIE BOJIHBL. YJIBTPa3BYK U €r0
MIpUMEHEHUE.

JleMoHCcTpanuu

[Tnakar «Ynpyrue BoiaHbl. CBOHCTBay.
Tabnuua «3ByKOBbIE BOJIHBD.

JlabopaTtopHble 3aHATHSA

He npedycMompeHo

HpaKaneCRue 3aHATHSA

1 Pemenue 3agau Ha OIPCACIICHUC aMIJIMTY/bl, ICPUOJd, YACTOTHI KoJIe0aHMuii.

2 Pemienne 3a1a4d Ha onpeiereHue JJIMHBI 3BYKOBOW BOJIHBI.

4

KonTposabHble padoThl

He npedycMompeHo

CamocTonaTeIbHAA pa60Ta oﬁyqalomerom

Pemenne 3agau.
[ToaroroBka noxnanos «BnusHue myma Ha opraHu3M yenoBekay, «[I[puMeHeHne ynpTpa3Byka B
MEOULITHEY.

3

Tema 4.3
JIEKTPOMATHHUT-
HbIEe K0JIe0aHus

Conep:xanue yueOHOTro MaTepuaJia

21

CB00oHbIE MIEKTpOMarHuTHoIE Kojebanus. [IpeBpalieHne sHeprun B KoJeOaTeIbHOM KOHTYpE.
3aryxarollue 3JIeKTPOMarHuTHbIE KosiebaHus. [ eHepaTop He3aTyXaroMX 3JIEKTPOMArHUTHBIX
KosiebaHuil. BeinyXieHHbIE 2neKTprudeckue Konedbanus. [lepeMenHblit TOK. [ 'eHepaTop nepeMeHHOro
TOKa. EMKOCTHOE M MHAYKTUBHOE CONPOTUBJIEHUS IEPEMEHHOT0 TOKa. 3akoH Oma Juist
AIIEKTPUUYECKOH 1IeT IEPEMEHHOr0 Toka. PaboTa 1 MOITHOCTH EPEMEHHOr0 TOKa.

I'enepatopsl Toka. Tpancdopmaropsl. Toku Bbicokoi yactoTsl. [lonyuenue, nepenava u
pacupeneseHue IEKTPOIHEPIUH.

JleMoHcTpanumn

Buneopunsm «O06pa3oBaHue U pacCIpoOCTpaHEHUE YIPYTUX BOJIH.
[TpesenTanus «Yactora KoneGaHUM U BHICOTA TOHA 3BYKaY.

JlabopaTopHble 3aHsATHS
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1 | MHIyKTHBHOE ¥ EMKOCTHOE COIPOTUBIICHHUS B LIENU IEPEMEHHOT'0 TOKA.

IIpakTnyeckue 3ansaTus

1 Pemienue 3a1a4 Ha onpe/esicHUE MapaMeTpoB KOJIeOaTEeIbHOTO ABHKCHUSL.

2 Pemenne 3amau Ha OMPCACIICHUC HeﬁCTBYIOLHeFO SHAYCHHA CUJIbI TOKA W HAIIPSIZKCHUS.

3 I'erepaTopsl Toka. TpanchopmaTopsi.

KoHnTpoJibHbIE padoThI

He npedycMompeHo

CaMocrosiTesibHasi padoTa 00y4aierocst

Pewmenne 3anau.

[TonroroBka nokianos «I'eHepupoBaHUE dMEKTPUUECKOI sHepruny», « Tpanchopmaropsi,
«KonebarenpHbIil KOHTYp», «/crIOMb30BaHNE SJIEKTPOIHEPTUU B TPAHCIIOPTEN.
[TonroroBka pedepara «llepenaya u UCMOIBL30BAHUE IEKTPUUECKON SHEPTHI.

7

Tema 4.4
JIEKTPOMArHUT-
Hbl€ BOJIHBI

Coaep:xanue yueOHOTo MaTepHaJia

17

DJEKTPOMAarHUTHOE TI0JIe KaK OCOOBIN BHI MaTepHu. JIEKTPOMarHuTHbIE BOJIHBI. Bubparop 'epua.
OTkpaIThIN KONebaTenbHbI KOHTYP. 300perenue paguo A.C. [TonoBeim. [TonsiTue 0 paguocBs3u.
[IpumeHeHne MeKTPOMarHuTHBIX BOJIH

JdeMoHcTpann

[Ipe3enranuu «CBOOOIHBIE IIEKTPOMATrHUTHBIE KOsleOaHus», «Pe30HaHC B OCIE10BATENbHON LIETH
[IEPEMEHHOT0 TOKay, «311ydeHne 1 npueM 3J1€KTPOMArHUTHBIX BOJIH. PaguocBsasby.

Karymka nanykruBHOCTH. Pe30HaHC B OCIIEI0OBATEIBHOMN LIETTH

[IEPEMEHHOT0 TOKa. M3mydeHne u mpueM 31eKTPOMAarHUTHBIX BOJIH.

Pannocssse. IIpocreiimmii paguonprueMHHUK.

JlabopaTopHbIe 3aHATHS

He npedycMompeHo

HpaKTuqecm[e 3aHATHSA

1 [TpuHIMIBI paAUOCBSI3H.

2 Pemienne 3a/1a4 Ha onpe/esicHUE MapaMeTpoB KOJIe0aTeIbHOTO JIBUKCHUSL.

3 Pacder ocHOBHBIX XaPAKTCPUCTUK BOJIH.

6

KoHTpoJbHbIe padoThI

Konebanus u BOJIHBI

CamocTosiTesqibHAs1 pa6oTa 00y4yalouerocs

Pemenne 3amau.
[ToaroroBka nokinana «CBET KakK 3JIEKTPOMArHUTHAsI BOJIHA.

Iloarororka pe(bepaTOB «COBpCMeHHLIe NMPUHIHAIIBI PAAUOCBA3N, ((COBpeMCHHBIe CpeacCTBa CBA3U.
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Pa3nen 5. OnTuka 49

Tema 5.1 Coaep:xkaHue yueOHOTro MaTepHaJia 21
IIpupona cBeta CKOpOCTh pacmpoCcTpaHEHHS CBETa. 3aKOHBI OTPAKEHUS U TIpeJoMIIeHus cBeTa. [loHOe oTpaxeHwue. 8

Jlunsel. ['na3 kak ontudeckas cuctema. OnTHYECKHUE MPUOOPHI.

JlemoHCcTpauuu

[Ipe3enTanum «3aKOHBI OTPAKEHUS U MPEIOMIICHHSI CBeTay, «[loTHOE BHYTpEHHEE OTPaKCHUEY.

JlabopaTopHble 3aHATHS 2

1 \ N3yuenune n3o0pakeHus IPeIMETOB B TOHKOW JIMH3E.

IIpakTHyecKue 3aHATHS 4

1 ITocTpoenue n300pakeHUi C MTOMOIIBIO JTUH3HI.

2 Pemenue 3a1ay Ha onpeeneHne ONTHYSCKOW CHJIbI JIUH3HI.

KoHTpoJibHbIe padoThl

He npedycMompeHo

CamocrosiTesibHAsi paboTa 00y4aouerocst

Pewenne 3anau.
[ToaroroBka noknanoB «I a3 Kak ONTHYECKast CUCTEMay, «BIM30pYKOCTh U 1albHO30PKOCTDY.
[ToaroroBka pedepara «Onruueckue NpUOOPHI.

7

Tema 5.2
BoJuHoBbIe
CBOMCTBA CBeTa

Conep:xanue yueOHOro MaTepuaJia

28

Nutepdepenius cBera. KorepeHTHOCTh CBETOBBIX Jydeil. IHTepdepeHIs B TOHKHX IJICHKaX.

[Tonocs! paBHo# Tonmuubl. Konbia HetoTona. Mcnons3oBanue nHTepdepeHIny B HayKe U TEXHUKE.

Judpakuus ceera. Judpakuus Ha menu B napajuienbHbIX Tydax. JudpakiuonHas pemerka.
[TonsTue o ronorpaduu. Ionspusanus nonepeunsix BoaH. [lonspuzanus ceera. JIBoitHoe
nyuyenpenomuenue. [lonapounst. lucnepcus cera. Bunbl criekTpoB. CEKTpbI UCITYCKAHHUS.
CrniexTpsl nornoieHus. YnpTpaduosaeroBoe U nHppakpacHoe uzinydenus. Pentrenosckue myun. Mx
IIPUPOJIa U CBOWCTBA.

JleMoHCcTpanuu

[IpesenTanuu «aTepdepenmus cretay, «ludpakius ceeray, «lonspusamnus cetay, «[lonydenue
CIIEKTpa C TOMOIIBIO TPU3MEIY, «[loTydeHne criekTpa ¢ TOMOIIBI0 AUPPAKITUOHHONW PEIIETKI.
CnexTpocKor.

JlabopaTropHble 3aHATHSA

1 Wzyuenue untepdepeHnm u qudpaxiini CBeTa.

2 FpaaprOBKa CIICKTPOCKOIIA U OMPCACIICHUC JJIMHbI BOJIHLBI CIICKTPAJIbHBIX JIMHUH.

IIpakTnyeckue 3aHsATHS

1 ‘ Pemenne 3amayd Ha ONpCACIICHUC TJIMHBI CBETOBOM BOJIHBI C IIOMOILBIO ,[[H(I)p&KLIHOHHOfI
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PEILETKH.

2 Cnextpbl. Bunbl criektpoB. CIEKTpajIbHbIA aHaAIN3.

3 Crnexrpsl ucnyckanusi. COEKTpbl HOTJIONICHHUS.

KonTposabHbie padoThl

1 | Onruka

CamMocrosiTesibHasi padoTa 00y4arierocst

Pemenne 3amau.

CocraBnienue TaOIuIBl «BUIIBI 3JIEKTPOMAarHUTHBIX BOJTHY.

HOIIFOTOBKa JOOKJIag0B <<H_[Kana BHGKTpOMaFHI/ITHLIX BOJIH», «BJII/I?[HI/IG 3JI€KTpOMaFHI/ITHI)IX BOJIH Ha
OPraHU3M YEJIOBEKa.

Pa3nes 6. DiieMeHTbI KBAHTOBOM GU3NKH

55

Tema 6.1
KBantoBas
ONTHKA

Coaep:xxaHnue yueOHOro MaTepuaJia.

16

KsanroBas rumnotesa [1nanka. @otonsl. Buemnuii gportoanekrpuueckuii ¢ dexr. BuyTpennmit
dboTtoaddexrt. Tumbl GOTOITEMEHTOB.

JleMoHcTpanuu

[Tpesentanus «Dotodrdpdexty, «JIuneituarsie crieKTphl pa3IMdHbIX BellecTBy, «3mydenue na3epay.

JlaboparopHble 3aHATHUS

He npedycMompeHo

IIpakTHYeckHe 3aHATHA

1 Pemenue 3a1a4y Ha onpe/iesieHne KBaHTa CBETA.

2 Pemenue 3a1a4y Ha MCIIOJIb30BaHKME YpaBHEHUs DWHINTEHHA.

4

KonTpoJibHbIe padoThI

He npedycMompeHo

CamocTonaTeIbHAsA pa60Ta oﬁyqalomerom

JlomaiiHee 3a/1aHue.
IToaroroBka goki1anoB «OcoOOEHHOCTH XMMHYECKOTO, OMOJIOTMYECKOro ACHCTBHS CBETay, « BHEMHUI
U BHYTpeHHHH HoTorPdeKT, KpacHas rpaHua Gotodpdexray.

6

Tema 6.2
duzuxka atoma

Coaep:xxanue yueOHOro MaTepuaja.

16

Pa3ButHe B3IIIS110B Ha CTPOCHKE BEIIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX CIIEKTpPax BOJAOPO/aA.
Snepnas monens atoma. OnbiTel 3. Pesepdopaa. Mozaens aroma Bogopoaa mo H. bopy. KBanToBsie
TE€HEPATOPBL.

JleMoHCcTpanun

[IpesenTanus «Snepuas moaens atroMa», «KBaHTOBBIE TEHEPATOPHDY.
Buneodunsm «Onbrtel Pesepdopaar.

JlabopaTopHbIe 3aHATHS

He npedycMompeHo
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HpaKaneCRne 3aHATHSA

1 SnepHast MoJieb aToMa.

2 Pemenne 3a/la4 Ha BBIYUCJICHUC YaCTOThI U3JIYUCHUA CBCTA.

KoHTpoJibHbIE padoThI

He npedycmMompeHo

CamMocTosiTesibHasi padoTa 00y4aierocst 5
Pemenue 3anau.
[TonroroBka nokiianoB «KopmyckynspHO-BOITHOBOM Ayallu3M CBeTay, «Jla3ep u ero mpakTuyeckoe
npumMeHeHuey, «llnanerapuas mouens aTomay.
Tema 6.3 Coaep:xaHnue yueOHOro MaTepuaJia. 23
dusuka EcrecTBeHHas pagnoakTUBHOCTb. 3aKOH PaIiOaKTUBHOTO pactaja. CriocoObl HAOMIOACHUS U 8

aTOMHOIO siIpa

perucrpanuu 3apspkeHHbIX yactull. Dddexr BaBunoa — Uepenkosa. CTpoeHHEe aTOMHOTO si/ipa.
JledexTt macchl, 3HEPTUs CBSI3U M YCTOMYMBOCTb aTOMHBIX sJiep. A nepHble peakuuu. MickyccTBeHHas
PaaOaKTUBHOCTE. YIIpasisiemMas 1enHas peakuus. [lonydeHne paaoakTUBHBIX U30TOIIOB U UX
npuMeHeHue. buosornyeckoe neiicTBUE paiMOAKTUBHBIX U3JIyYE€HUN. DJIeMEHTapHbIE YaCTHUIIbI.

JdeMoHcTpanun

[Tnakatel «3aKOH PaJMOAKTUBHOTO pacnanay, «/ledexT Macchl ¥ YCTOHYUBOCTh ATOMHBIX SIIEPY.
[Tpezentanuu «/lenenue tsoxensix suep. Llennas sipepHas peakuusy», «SnepHblil peakTopy.
Buneopunsm «Xupocumay, «4epHOOBUIbY.

JlabopaTopHbIe 3aHATHS

He npedycMompeHo

IIpakTHYecKkue 3aHATHS 6

1 S nepHble peakuu.

2 Hcnonp3oBanue nocrynatoB bopa nms onpeneneHust 3HEpruy pa3iMyHbIX KBAaHTOB.

3 Penienne 3a1a4 Ha onpeesIeHuE SHEPTUH PaCILCIUICHHS JIpa.

KonTpoJibHbIe padoThI 1

1 | DneMeHTBl KBaHTOBOM (PU3HKH.

CamocTosiTesqbHasi padoTa 00y4YaIerocs 8

Pemenne 3amau.

[ToaroroBka pedeparos «IIpumeHenue spepHoit sHeprumn», «buoaornueckoe AeicTBUE pagnuaIiium,

«DNeMEHTapHbIE YACTUIBI».

Pa3nea 7. IBosonns BeeseHHoit 31

Tema 7.1 Coaep:xaHue yueOHOro MaTepuaja. 9
Crpoenne n Hama 3Be3nHas cucreMa - I'anmakruka. Jlpyrue ranaktuku. beckoneuynocts Beenennoii. [lonarue o 3
pa3BuTHe kocmoutoruu. Pacumpsitomasicss Beenennas. Monens ropsiueit Beenennoit. Ctpoenue u
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Bcesiennoii MpouCcXoxaeHue ['anakTuk.
JemoHcTpanmuu
Conneunas cucrema (moaens). Kapra JIyHsl v naser.
JlaGopaTopHble 3aHATUS He npedycmMompeHo
IlpakTHYeckne 3aHATHA 2
1 | Pemenue 3agau Ha onpeiesieHUE paCCTOSTHUM.
KonTposabHbie padoThl
CamocTosiTesqbHAs1 paboTa 00y4Yaerocs 4
Pemenne 3agau.
[TonroroBka pedeparoB «CoBpeMeHHBIE TEIECKOIBDY, « MeTOo bl HAOIIOIEHHSI HEOECHBIX TEJ.
Tema 7.2 Coaep:xanue yueOHOro MaTepuaJia. 22
JBoJnonus 3Be31. | TepmosimepHsiii cunTes. [Ipobiema TepmosiaepHoi sHepreTiKd. DHeprus CoaHIA U 3B€37. DBOIIONHUS 11
I'unore3a 3Be3 1. [Ipoucxoxnenue CosnHeuHoi cucteMbl. O60011ao1ee TOBTOPEHHUE.
NPOUCXOkKIeHUsA | JleMOHCTpANHH
CostHeuHoi Tabnuna «3BE3b», TEMOHCTPAIIMOHHAS KapTa 3BE3IHOT0 He0a, MOABMKHBIE KapThl 3BE3THOTO Heda.
CHCTEMBI

JlaboparopHble 3aHATHUS

He npedycMompeHo

HpaKTuqecm[e 3aHATHSA

He npedycmMompeHo

KonTpoJibHbIe padoThI

1 | Wroropas pa6ora.

1

CamocTosiTeqbpHasi padoTa 00y4a0Ierocs

Pemenne 3amau.

[Tonroroska noxianos «Ilnanersl conneunoi cucremsl: Mepkypuii, Benepa, 3emisi», «llnaneTst
ruranTel: Mapc, FOmurep, Catypuy.

[ToaroroBka pedepara «IIpoucxoxaenue coasHeyHoit CUCTEMBD.

Coznanne npeseHTaruu «O0Opa3oBaHNE MIAHETHBIX CHCTEM.

10

Bcero

453

s xapakmepucmuxu yposHsi 0C80eHUsl y4eOH020 Mamepuaia UCnoIb3yomcs ciedylouue 0003HaA4eHUs:

1 — o3naxomumenvHblil (Y3HABAHUE paHee U3YUEeHHbIX 00bEKMOos, C8OUCMS),

2 — penpoOyKmMusHbulil (8bINOIHEHUE OesTMEeNTbHOCMU N0 00PA3yy, UHCMPYKYUU UIU NOO PYKOBOOCIEOM,)

3 — npodyKmuenwill (NIAHUPOBAHUE U CAMOCMOIMENLHOE 8bINOJIHEHUE 0esIMelbHOCU, pelleHue NPOOIeMHbIX 3a0at)
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2.3 Conep:xanne npopuibLHOM cocTaBiasoIIeii

I npodeccun 09.01.03 Macmep no obpabomke yupposou unpopmayuu
npodrIbHAs COCTaBIISIIONIAsT 00mIeoOpa3oBaTenbHOr0 yueoHoro mnpeamera OVII 10
@Du3zuka peanusyercs 3a Cu€T yBeIWYEHHS TITyOUHbI (POPMUPOBAHUS CUCTEMBI YU€OHBIX
3alaHuid TaKUX JUJAKTHYECKUX EIWHHUIl TeM MporpaMMbl kak: Mexanuka, OCHOBBI
MOJIEKYJISIpHON (DM3HKU U TEPMOJIMHAMUKH, DieKTpoauHamuka, Konebanus u BOJHBI,
OnTuka, OJIEeMEHTbl KBaHTOBOM (Qu3uku, OBoionus BceneHHoOM, BXOAsSIMIMX B
npoduiabHOE coaepkaHue. 1o obecrieunBaeT A(P(HEKTUBHOE  OCYIIECTBICHHUE
BBIOpAaHHBIX  IIEJIEBBIX YCTAHOBOK, oOoramieHue pa3iudHbix QopMm  yueOHOU
NEATENBbHOCTH  3a  CYET  COIVIACOBAHMA C  BEAYLIMMHU  JCSATEIbHOCTHBIMHU
XapaKTEepUCTHUKAaMU BBIOpaHHOM IIpodecchH.

[IpopunbHas cocraBustomas ydeOHoro mnpenmera OVILI0 Quszuxka nns
npodeccun 09.01.03 Macmep no obpabomxe yugposou ungopmayuu peannsyercs 3a
CYET HMCIOJB30BAaHUSA MEXIPEAMETHBIX CBA3el ¢ ydeOHbiMH Tpeameramu OVII.04
Mamemamuxa, OVIL.O8 Acmponomusn, OVII.09 Uugopmamurka, OVIIL11 Xumusa, u
npodeccuoHanbubiMu - auctuuiiHamMu - OI1.02  Ocnosvr  2nekmpomexnuxu, OI1.03
OcHosbl  271eKmMpomexHuKy U Yu@pposolu cxemMomexHuky, 3a CUET YCWIEHUS U
paclIMpeHusi TPUKIATHOTO XapakTepa U3ydeHus (u3uMku, a Takke 3a Ccuer
MPEUMYILIECTBEHHOW OPUEHTAIIMM Ha HAay4YHbIA CTUJIb TO3HABATENILHON JEATEIbHOCTH C
Y4E€TOM TEXHOJIOTUYECKOTO MPoQIIsi BRLIOpaHHOM npodeccuu.

[IpodunbHas HampaBIEHHOCTh OCYIIECTBISIETCA TAKXKE IMyTEM YBEIMYCHHUS JIOJIU
CaMOCTOSATENIbHOM pa0OThl 00YYAIOIIMXCS, PA3IUYHBIX (OpM TBOpUECKOW pPadOTHI
(TOATOTOBKKM ¥ 3amuThl pedepaToB, MTOKIANA0B), PACKPHIBAIOIIUX BAXHOCTh H
3HAYUMOCTh OyIyIieH mpodeccuu.

TeMaTuueckuid KOHTPOJIb 3HAHUM OOYYaIOIIUXCS OCYIIECTBIISIETCS MPOBEICHUEM
KOHMPOTIbHBIX pabom.

[IpomexxyTOUHBIN KOHTPOJb IPOBOAUTCS B (hOPME IK3aMEHA.
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3 YCJIOBUS PEAJINBAIU TPOT'PAMMBI YYEBHOT O IIPE/IMETA
3.1 TpeGoBanuss K  MHHMMAJBLHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecreyeHn10
Peanuzanus pabodueit mporpammer yaeoHoro npeamera OVII 10 @uzuka Tpedyer
HaJau4us yaeOHoro kabuneta Dusuxu.
O6opynoBanne yueOHOTO KaOMHETA:
- M0CaJ0YHbIC MECTA MO KOJUYECTBY 00YUaIOIIUXCS;
- pabouee MecTO MpernoaBaTes;
- KOMIUICKT y4eOHO-HarISJHbIX MOcoOui «Du3nkay;
- KOMIUICKT JUCKOB C O0YUYaIOIIMMH U KOHTPOJIUPYIOIIUMHU IPOrpaMMaMH,
- Tpe3eHTAIH 10 TeMaM Kypca
Texaudueckue cpeacTra 00ydIeHUS:
- KOMIBIOTEP C JIMIIEH3UOHHBIM MMPOTPAMMHBIM 00€CIIEYeHUEM U

MYJIBTUMEIHATIPOEKTOP.

3.2 UudopmanmoHHoe odecnevyeHue 00yueHus
OcCHOBHbBIE HCTOYHUKH:
s mpenogaBareJiei

1. dmurpueBa B.®. ®duszuka mna npodeccuid M CHEUATBHOCTEH TEXHUYECKOIO
npoduiis: ydeOHUK JUIsi 00pa30BaTENbHBIX YUPEKICHUN HAYATBLHOTO U CPEIHETO
npodeccuonanbHoro odopazosanusi — M.: 2017 —340c.

2. JmutpueBa B.®. 3agaun no ¢usmke: yueOHOEe mocodue st 00pa3oBaTEIbHBIX
YUpeXKIAEHUN cpeiHero npodeccuoHaibHoro oopazoanus — M.: 2017 — 110c.

3. JmutpueBa B.®. dusumka qis npodeccwii M CrenuasbHOCTEH TEXHHYECKOTO
npoduis. KoHTposibHbIE MaTepHasbl: ydeOHBbIE TOCOOMS IS  YUPEKICHUI
Ha4YaJIbHOTO U cpeaHero npodeccruoHaibHoro oopaszoBanus/B. @. JIMutpuena,

4. JI. N. BacuibeB. — M.: 2017 — 78c.

5. OmutpueBa B.®. ®usuka ans mpodeccuit M CHEMUAIBHOCTEM TEXHHUYECKOTO

npoduis. JlabopaTOpHBIM MPaKTUKYM: Yy4deOHbIe MOCOOMS MJId YUYPEKICHHUI
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10.

11.

12.

13.

14.

Ha4YaJIbHOTO U cpeaHero npodeccrnonanbHoro odpa3zoBanus/B. @. Jlmutpuena, A.

B. Kopxyes, O. B. Myprazuna. — M.: 2017 —98c.

Hmutpuea B.®. ®uzuka p1s mpodeccuii M CHenuanbHOCTEH TEXHHYECKOTO

npodusia. Meroaudeckue peKOMEHAAIMu: Meroauueckoe mocodbue/ B. .

Hmutpuesa, JI. . Bacunbses. — M.: 2017

JmutpueBa B.®. dusuka s npodeccuidi M CHeruagbHOCTEH TEXHHUYECKOTO

npoduiia: yueOHUK JUIsi 00pa30BaTENbHBIX YUPEKICHUN HAYATBLHOTO U CPEIHETO

npodeccuoHabHOTO 00pa3zoBaHus (DJIEeKTpoHHOE Mpuioxkenue). — M.: 2017 —

448c.

KacesinoB B.A., ®usuka. 10 xnacc. YriyOlieHHbIH ypoBeHb: yueOHUK/ B.A.

KacpstHoB — M.: 2016 —340c.

KacwsinoB B.A. ®u3zuka. 11 xnacc. YrayOneHHbIM ypoBeHb: yueOHUK. — M.: 2016
Jist o0yuaromuxcs

HmutpueBa B.®., ®usuka i npodeccuid U CHEUATbHOCTEH TEXHUYECKOTO

npoduiis: ydeOHUK JUIsi 00pa30BaTENbHBIX YUPEKICHUN HAYATBLHOTO U CPEIHETO

npodeccuonansHoro obpazosanus,/ B.®. Imutrpuena — M.: 2017 — 448c.

HmutpueBa B.D., ®usuka: y4yeOHMK [JIs CTYAEHTOB 00pa3oBaTEIbHBIX

YUpexIEHUN cpeaHero mnpodeccuoHanbHoro odpazosanus, B.D. JImutpueBa —

M.: 2017 — 135c.

HmutpueBa B.®., ®uszuka qis npodeccuid M CHEnUaIbHOCTEW TEXHUYECKOTO

npodunsa. COOpHUK 3a7a4: yueOHOe ocoOue JiJisi 00pa30BaTENIbHBIX YUPEKICHUN

Ha4yaJIbHOTO U cpeaHero npodeccruoHaabHoro oopazoBanus — M.: 2017 — 450c.

Hmutpuesa B.®., ®uzuka 11 npodeccuii U crienuagibHOCTEN TEXHUYECKOTO

npoduist. JJabopaTopHBIi MPaKTUKYyM: yu4eOHbIE TTOCOOUS IS yUPEeK ACHHMI

HAYaJIbHOTO U CpeiHero npodeccuoHanbHoro oopazoBanus/B. @. JImutpuesa, A.

B. Kopxyes, O. B. Myprazuna. — M.: 2017 — 120c.

HNuTepHeT-pecypesl:

www. fcior. edu. ru (MudopmarmoHHbie, TPEHUPOBOYHBIC U KOHTPOJIBHBIC

MaTrepuabl).
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15.

www. school-collection. edu. ru (Enunas komurekuus mudpoBbIX

00pa3oBaTeIbHBIX PECYPCOB).

16.
17.
18.
19.
20.

dic.academic.ru - Axkagemuk. CrioBap v SHIIUKIIOTIC IHH.
www.booksgid.com - Books Gid. DnexkrpoHHas OnOaroTeKa.
window.edu.ru - Equaoe 0OKHO 0CTyIa K 00pa3oBaTeIbHBIM PECypCaM.
st-books.ru - JIyumas yaeOHast muTepatypa.

ru/book - DnekTpoHHas OMOIMOTEUHAs CHCTEMA.
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4 KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA TPOI'PAMMBbI
YYEBHOI'O ITPEMETA

KonTponb u onieHka pe3ynbratoB ocBoeHus yueoHoro npenmera OVIIL 10 usuxa
OCYULIECTBJISIETCSl MPENOJaBaTesieM B IPOLECCE MPOBEACHUS MPAKTHUYECKHX 3aHITHM,
TECTUPOBAHUS, a TAKXKE B PE3yJIbTATE BBINOIHEHUS O0YyYarOUIMMUCS WHIMBUIYaJIbHBIX
3aJlJaHuil, IPOEKTOB, UCCIICIOBAHNN.

Pe3ynbrarel  00ydyeHHs  pacKpbIBalOTCS  4Ye€pe3  YCBOEHHBbIE  3HAaHUS U

puoOpETEHHBIE YMEHUS, HAaIIpaBJIeHHbIC HA (POPMUPOBAHKUE OOIIMX KOMITETCHIIUMA.

Pe3yabTaThl 00yueHus (mpeaMeTHbIE) @®opMbI U METOAbI KOHTPOJISI M
Ha YPOBHE y4eOHBIX JeHUCTBUI OLICHKH Pe3yJIbTATOB
o0yueHust

baszoean uacmo:
Ymers:
- ONHCHIBATH M OOBSICHATH (PM3UIECKUE SBJICHHS M CBOMCTBA TEIT: KonTponbHble paboThl 1715
TIBKEHNE HEOECHBIX TeM U MIPOBEPKHU YPOBHS YCBOEHUS
HCKYCCTBEHHBIX CITyTHUKOB 3€MJIH; CBOICTBA Ia30B, KUIKOCTEH U yueOHOro Marepuaia
TBEPJBIX TEJI; AIEKTPOMArHUTHYHO UHAYKIHUIO, PACHPOCTPAHEHUE TecTupoBaHue C LIENIbIO
JIEKTPOMArHUTHBIX BOJIH; BOJHOBBIE CBOMCTBA CBETA; U3IIy4ECHUE U IIPOBEPKHU YCBOCHMUS TEM.
TIOIJIOLIEHHE CBeTa aToMOM; poTo3(deKT; IIpakTrueckue 3aHATHS.
- OTJIMYATh TUIIOTE3bI OT HAYYHBIX TEOPUL; VYceTHbIN onpoc.
- JlefaTh BbIBOJBI HA OCHOBE DKCIIEPUMEHTANIBHBIX TaHHBIX; OneHka BBIOIHEHUS
- IPUBOJUTH MPUMEPHI, OKA3BIBAIOIINE, UTO: HAOIIOACHUS U 1ab0paToOpHBIX padoT.

SKCIEPUMEHT SIBJISIIOTCS OCHOBOM /17151 BBIABUKEHUS TUIIOTE3 U
TEOPUd, MO3BOJISIOT MPOBEPUTH UCTUHHOCTH TEOPETHUECKHUX
BBIBOJIOB; (hM3MUECKasi TEOPUS AaeT BO3MOKHOCTh OOBSICHSTD
W3BECTHBIC SIBJICHUS TPUPOBI U Hay4HbIE (DaKThI, TPEACKA3BIBATH
€llle HEM3BECTHBIC SBJICHUS;

- NOPUBOAUTH MPUMEPHI MPAKTUYECKOTO UCITOIb30BaHUS
(bu3MYECKUX 3HAHHI: 3aKOHOB MEXaHHUKH, TEPMOJTUHAMUKHU U
BJIEKTPOJMHAMUKH B SHEPTETUKE; Pa3JINYHbIX BUJIOB
ANEKTPOMArHUTHBIX U3YyYEHUN JUIsl pa3BUTHUS PAAHO U
TETIEKOMMYHHUKAIINI, KBAHTOBOW (DM3UKHU B CO3/TAHUU SICPHOU
SHEPIreTUKHU, J1a3€pOB;

- BOCHPUHUMATh U Ha OCHOBE MOJYYEHHBIX 3HAHHUI
CaMOCTOSITENTLHO OIIEHUBATh HHPOPMAIIHIO, COACPKAILYIOCS B
coobmenusix CMU, HNuTtepHere, HAy4HO-TIOMYJISAPHBIX CTAThSIX.

- TPHUMEHSTH MOJIyYeHHBIC 3HAHUS JUTSI PEIICHUs (PU3HUECKUX
3aj1a4;

- OmpedensTh XapakTep (Gpu3uveckoro mpoiecca mno rpaduky,
Tabmuie, hopmye;

- U3MEpPATH pAll GU3NYECKUX BETUYHMH, TPEIICTABIISISI PE3YJIbTATHI
U3MEPEHMH C YYETOM HX HNOTPEIIHOCTEN;

UCIOJIb30BaTh TPUOOPETCHHBIC 3HAHUS M YMEHUS B TIPAKTHUECKOM
JIESITETLHOCTH M TTOBCEIHECBHOM KH3HU:

- s oOecrieueHus: 0C30IMaCHOCTH YKU3HEACATESILHOCTH B
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IIPOLIECCE UCTI0Ib30BaHUsI TPAHCIIOPTHBIX CPEICTB, OBITOBBIX
3JIEKTPOIIPUOOPOB, CPEICTB PAINO- U TEIEKOMMYHHKAILIMOHHON
CBSI3H;

- OLEHKU BJIMSHUS HAa OPraHU3M 4YeJI0BEKa M JPpyrue OpraHu3Mbl
3arpsAA3HEHUS OKPYXKAIOILLEH CPEIbl;

palnMoOHAIBLHOIO IPUPOAONOIb30BAHUS U 3aLIUTHI OKPYKAIOLIEeH
cpeapbl.

3HATh:

- ONMCHIBATH M OOBSICHATH (PM3UUECKUE SBJICHHS U CBOWCTBA TEII:
JBKEHHE HEOECHBIX TEN U

HCKYCCTBEHHBIX CITYTHUKOB 3€MJIH; CBOMCTBA ra3oB, JKUIKOCTEH 1
TBEP/IBIX TeJI; HIEKTPOMArHUTHYIO HHIYKIHIO, PACHIPOCTPAHEHUE
ANIEKTPOMArHUTHBIX BOJIH; BOJTHOBBIE CBOIMCTBA CBETA; M3IYUCHUE U
TMOTJIOIIEHHE cBeTa aToMOM; (poTod(deKT;

- OTJIMYATh TUIOTE3bI OT HAYYHBIX TCOPHIA;

- JIenaTh BHIBOJBI HA OCHOBE SKCIEPUMEHTAIbHBIX JaHHBIX;

- TPUBOJIUTH MPUMEPHI, OKA3BIBAIOIINE, YTO: HAOIIOACHUS U
AKCIIEPUMEHT SIBIISTIOTCS OCHOBOM JIJISl BBIIBHKEHHUS TUTIOTE3 H
TEOpUH, TTO3BOJISIOT TPOBEPUTH UCTUHHOCTD TEOPETHUECKHUX
BBIBOJIOB; (DM3HUECKAsI TEOPUS AT BOZMOKHOCTh OOBSICHSITh
W3BECTHBIC SIBJICHUS MIPUPOJIBI U HAayuHbIEe (DAKTHI, IPECKA3bIBATH
ellle HEU3BECTHBIC SIBIICHUS;

- TPUBOJIUTH MPUMEPHI MPAKTUYECKOTO UCIIOTb30BAHUS
(bU3HYECKUX 3HAHWI: 3aKOHOB MEXaHHUKH, TCPMOTUHAMUKH U
ANEKTPOJAMHAMUKH B SHEPTeTUKE; PA3IMUHBIX BUIOB
AIEKTPOMATrHUTHBIX U3TYUCHHUH JUTsI PA3BUTHUS PAIAO0 U
TEJIeKOMMYHUKAIIUN, KBAHTOBOM (PU3MKHU B CO3/IaHUU SACPHOM
SHEPTeTUKH, JIa3EPOB;

- BOCTIPUHUMATh U Ha OCHOBE TIOJyYEHHBIX 3HAHUI
CaMOCTOSITENTFHO OLIEHUBATh WH(POPMAIIHIO, COICPIKALTYIOCS B
coobmenusix CMU, HMuTtepHeTe, HAyYHO-TIOMYISAPHBIX CTAThSIX.
- TPUMEHSTH MOJIYYCHHBIC 3HAHUS JUTS PEIICHUS (PU3HUSCKUX
3ajauy;

- OMNpeAeNnsaTh Xapakrep (pU3n4ecKoro mporecca 1no rpagukxy,
tabnuie, hopmyrne;

- U3MEpPSATH Pl GUBHUYECKUX BEITMIHMH, TPEIICTABIISIS PE3YIIBTATHI
M3MEpEHUH C yUeTOM UX MOTPEUTHOCTEH;

MCIIOJIb30BaTh TPHUOOPETCHHBIC 3HAHUS U YMEHUS B IPAKTHICCKON
NEeSITeIbHOCTH U TIOBCETHEBHOM JKU3HU:

- 1 obecreueHus: 0€30MMaCHOCTH KU3HEAEITEIHLHOCTH B
MIPOILIECCE UCTIONH30BAHMS TPAHCTIOPTHBIX CPENICTB, OBITOBBIX
AIIEKTPONIPUOOPOB, CPEJICTB PAINO- U TEIIEKOMMYHHUKAITHOHHOH
CBSI3H,

- OIICHKH BJIMSIHUS HA OPTAaHHU3M YeJIOBEKa H IPYTHE OPTaHU3MBI
3arpsi3HEHUS OKPYKaIOIIEH Cpebl;

PaMOHATFHOTO TIPUPOIOTIONH30BAHUS M 3aIIUTHI OKPY KAIOIIEeH
Cpelbl.

KonrtpomnbHbie paboThl 11s
MIPOBEPKHU YPOBHSI YCBOCHUS
yueOHOro Marepuaia
TectupoBaHue ¢ 1EIbIO
MIPOBEPKH YCBOCHHS TEM.
[TpakTiueckue 3aHsITHS.
YeTHbI onpoc.

OreHka BBIMOTHEHUS
J1a00paTOPHBIX padoT.

Bapuamu(maﬂ uacmo

He npedycmMompeHo
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IJIAHUPOBAHUME YUYEBHBIX 3AHATUM C UCITIOJIb30BAHUEM
AKTHUBHbBIX U UHTEPAKTUBHbLIX ®OPM U METOA0OB OBYUEHUAA

[Ipunoxenue A

Ne Konanl
AKTHBHBbIE M1 HHTE€PAKTHUBHbIE ()OPMBI U METObI
n/n Tema yuyeOHOr0 3aHATHS Kou1-Bo yacos Y — ¢dopmupyembIx
YYu OK
1. ®du3nka - pyHIaMeHTallbHasl HayKa O IPUpoJIE. 1 MeTo1 WIITIOCTpallvy U IEMOHCTPALIUU. YVYJ.01(OK 1,3)
2. [TocTpoenue rpaukoB 3aBUCUMOCTH 2 [Ipaktrueckuit meron. Ucnonszoanne UKT. YVY.02(OK 2,3)
KHHEMATUYECKUX BEJTUYMH.
3. CB000IHOE MajIcHUE. 1 Meroa WITIOCTpaAIlMU U AEMOHCTPALIUH. VVY]I.03(OK 4,5)
MeToj TPOEKTOB.
4. JIBuKeHHE Tena, OPOIIEHHOTO MO YTIIOM K 1 Pabota B manbix rpynnax. [Ipaktuueckuii MeToI. YV.02(0OK 2,3)
TOPU30HTY YVYJ1.03(OK 4,5)
5. Pemenue 3a1ay Ha MpUMEHEHNE 3aKOHOB 2 [Ipaxtuueckuit meroa. Ucnons3oBanne UKT. YV 1.04(OK 6,7)
HprotoHa. YV ].03(OK 4,5)
6. W3ydeHne 3aKoHa COXpaHEHUsI HMITYJIbCA. 2 MeTto WiToCTpalvy U AEMOHCTPALIUH. YV .02(OK 2,3)
7. OcHOBHOE ypaBHEHUE MOJIEKYJISPHO- 1 MeTto WiTIoCTpalliy U AEMOHCTPALIUH. YV .02(OK 2,3)
KHHETHYECKOU TEOPUH T'a30B. MeTtoa MpOeKTOB.
8. ["a30BbIC 3aKOHBI. Y paBHEHNE COCTOSHUS 1 MeToa WILTIOCTPAIK U IEMOHCTPALINH. VY1.03(OK 4,5)
U/IeaIbHOTO rasa. MeTtoa MpOeKTOB.
9. Pemenue 3agau Ha mpuMeHEHHE OCHOBHOTO 2 [Tpaktuueckuit meron. Ucnonszoanne MKT. YV .04(OK 6)
ypaBHeHus MKT.
10. [Ipunuun geiictBus temnooit Mamuubl. KI1/] 1 Meroa wimocTpaluy U A€MOHCTPALIUH. YVY/.02(0OK 2,3)
TETIJIOBOTO JIBUTATEIIS. Meto MpOeKTOB. YVY].03(OK 4,5)
11. | Pa36op Mozienu TEemIOBbIX ABUraTeNei. 1 MeTto MIITIOCTpaly U AEMOHCTPALIUH. YV ]1.04(OK 6,7)
Metoa MpoeKTOB. YVY].03(OK 4,5)
12. | Pemenue 3a1a4 Ha MpUMEHEHHE 3aKOHOB 2 [Ipaktnueckuit meroa. Mcnons3oBanne UKT. YVYJ.01(OK 1,3)
TEPMOTMHAMUKH. YVY1.03(OK 4,5)
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13. | Haceiuennstit map. Bnaxxnocts Bo3ayxa. Touka 1 Wcnonp3oanne UKT. Mo3rosoii mTypm. YVY.01(OK 1,3)
POCHI.
14. | XapakrepucTuka )KUJKOr0 COCTOSIHHSI BEILIECTBA. 1 Wcnonb3oanne MKT. Mo3rosoii mTypM. YVYJ.02(OK 2,3)
15. | XapakrepucTruka TBEPIOTOCOCTOSIHUS BEIIECTBA. 1 Meroa WILTIOCTpAIMU U AEMOHCTPAIIHH. YVY.04(OK 6,7)
Yrpyrue cBONCTBA TBEPIBIX TEJl.
16. DneKTpuuecKue 3apsabl. 3aKOH COXpaHEHUS 1 Meroa wimocTpaluuy U A€MOHCTPALIAH. YV .02(OK 2,3)
3apsna. 3akoH Kymona. Meton MpOeKTOB. YVY].03(OK 4,5)
17. | Pewenue 3anau Ha npuMeHeHue 3akoHa Kyiona. 2 Meroa wToCTpaluy U AEMOHCTPALIUH. YVYI.01(OK 1,3)
MeToJ TPOeKTOB.
18. | Pemenue 3aga4 Ha mpuMeHeHUE 3aKkoHa OMa IS 2 UcnonszoBanne UKT. [IpakTuyeckuii MeTo. YV.02(0OK 2,3)
y4acTKa [eMnu.
19. | Pemenue 3aa4 Ha MOCIEIOBATEILHOEC 2 [Ipaktuueckuit meron. Ucnonszoanne MKT. YV.02(0OK 2,3)
COEIMHEHUE MPOBOJHUKOB. YVYJ1.03(OK 4,5)
20. | Pemrenue 3a1a4 Ha apajuieIbHOE COCTUHEHHE 2 [IpakTuueckuii meroa. Mcnons3oBanue UKT. YY]1.04(OK 6,7)
IIPOBOJIHUKOB. YVYJ1.03(OK 4,5)
21. | CobcTBeHHAs TPOBOIUMOCTH TTOIYIIPOBOAHHUKOB. 1 MeTto MiTIoCTpalvy U AEMOHCTPALIUH. YVY.01(OK 1,3)
[ToynpoBOTHUKOBEIE TPUOOPBHI. Meron npoekroB. Ucnons3zoBanue UKT. YVYJ1.03(OK 4,5)
22. 3aKkoH 2J1ekTpoau3a. 3akoH Dapanes 1 Mertox nemMoHcTparuu. MeTo 1 IpOeKTOB. YY.01(OK 1,3)
23. | JleficTBHME MarHUTHOTO ITOJISI HA TPOBOHHK C 1 Mertoa WITIOCTpaIlMU U JEMOHCTPAIIUH. YVY.02(0K 2,3)
TOKOM. Meto1 IpOEKTOB. YVY].03(OK 4,5)
24. N300pakeHre MarHUTHOTO TOJIST TOKA. 2 Mertoa WITIOCTpaIlMy U JEMOHCTPAIIUH. YYI.01(OK 1,3)
Hcnonwszosanne MKT. MeTos npoeKkToB.
25. 3aK0H JIEKTPOMAarHUTHOW MHIYKIIHH. 1 Mertoa WITIOCTpaIlMy U JEMOHCTPALIUH. YVY.02(0K 2,3)
Meroa npoekroB. Ucnons3zoBanue UKT. YVYJ1.03(OK 4,5)
26. | PemreHnue 3ana4 Ha IPUMEHEHHUE 3aKOHA 2 [Tpaktuueckuit meron. Ucnonszoanne MKT. YVY.04(0K 6,7)
JIEKTPOMArHUTHOW MHAYKIIUH. YV]I.03(OK 4,5)
27. Camounnyknusi. UTHIyKTHBHOCTb. 1 Mertoa WITIOCTpAIMU U JEMOHCTPAIINH. YVY.02(0K 2,3)
Ucnonwszosanne MKT. MeTos mpoeKkToB. YV].03(OK 4,5)
28. | Pemrenue 3aa4 Ha onpe/esieHHE MapaMeTPOB 2 [pakrryecknii metoz. Vcnonp3oBanne UKT. YV].02(OK 2,3)
KOJI€0ATEeIIbHOTO JIBH)KCHHUS. YV ].03(OK 4,5)
29. | MaremMaTu4ecKkuii MasiTHHK. 2 Meroa wimocTpaluy U A€MOHCTPALIUH. YVY.04(OK 6,7)
Hcnonb3zoanne MKT. Monenuposanue.
30. Jndpaxius BoH. 1 Meroa WIIOCTpallMy U A€MOHCTPALIUH. YVY].03(OK 4,5)
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31. | Pemenue 3a/a4 Ha onpeesieHUEe aMILTUTY/IbI, 2 Meroa wTOCTpaluy U AEMOHCTPALIUH. YV.02(0K 2,3)
MepHo/Ia, YaCTOThI KOJICOAHUIA. MopenupoBaHue. YVY].03(OK 4,5)
32. | [lepemennslit TOK. [ eHEpaTOp NEPEMEHHOTO TOKA. 1 MeTto WiroCcTpalvy U AEMOHCTPALIUU. YV .03(0OK 4,5)
Merton npoekToB. MoaennpoBaHue.
33. | Pemenue 3a1a4 Ha onpeenieHNe MapaMeTpoB 2 [pakruyeckuii metoz. Mcnonp3oBanue UKT. YV ]1.04(OK 6)
K0JIeOATETHHOTO JIBUKCHUSI.
34. [ TpuHIIUTIBI paTHOCBS3H. 2 [TpakTrueckuii MmeTosn. MeTo1 IEMOHCTPALIMH. YVY].03(OK 4,5)
35. | Pemenue 3a1a4 Ha onpeaeneHre MapaMeTpoB 2 Uccnenosanue. [Ipaktuueckuii Mmeron. YV .01(OK 1,3)
K0J1€0aTEeIbHOTO ABM)KCHHUS. YVYJ1.03(OK 4,5)
36. | [loctpoenne n300paskeHUI ¢ TOMOIIBIO JIMH3HI. 2 [Tpaktnyecknii metoz. Vicnonp3oanne MKT. YVJ.01(OK 1,3)
37. Crnextpsl. Bunbl cnektpoB. CrieKTpaibHbII 2 Meroa wiocTpaluuy U A€MOHCTPALIUH. YVY.02(OK 2,3)
aHaJM3. Metoz MpoeKToB. YVY.03(0OK 4,5)
38. Cnektpsl ucnyckanusi. CeKTpbl MOTJIOIIECHHUSL. 2 Meroa WoCTpaluy U AEMOHCTPALIUH. YVYJ.02(OK 2,3)
39. DOTOHBI. 1 Metoa WILTIOCTPAIlMU U AEMOHCTPAIIUH. YY.01(OK 1,3)
40. | Pemenwue 3a1a4 Ha OTpe/Ie/ICHNE KBAaHTA CBETA. 2 Mertoa WITIOCTpAIlMU U AEMOHCTPALIUH. YV]1.04(OK 6,7)
Hcnonbzoanne MKT. Monenuposanue.
41. | Slnepnast Mozenb aToMa. 2 Meron nemonctpanuu. Mcnons3oBanue MKT. YVY.03(0OK 4,5)
42. | Jlazepsl. 1 Meroa WImoCTpaluy U AEMOHCTPALIUH. YVYJ.01(OK 1,3)
43. IIpumeHenue asepa. 1 Merton npoektoB. Mcnons3oBanue MKT.
44, CtpoeHune aTOMHOTO sipa. 1 Metoa WIITIOCTPAIMU U JEMOHCTPAIINUH. YVY.01(OK 1,3)
45. | SlnepHble peakuuy. 2 Merox nmpoekTos. Mcnons3oBanue UKT. VYVI.01(OK 1,3)
46. CrtpoeHue u IporCX0XK/IeHNE TATAKTHK. 1 Mertoa WITIOCTpaIlMU U JEMOHCTPAIIUH. YYI.01(OK 1,3)
Mo03roBoii WTypMm. YVYJI.03(OK 4,5)
47. Oueprust ComHIa U 3BE3]1. 1 Mertoa WITIOCTpaAIlMU U AEMOHCTPAIIUH. YYI.01(OK 1,3)
Hcnonp3oBanne MKT. Mo3rosoii mrypm.
MaxkcumaJjibHasi yueOHasi HArpy3Ka 453
Oo0si3aTe1bHAsE HATPY3Ka 302
Koin4yecTBO 4acoB HCMOJIL30BAHUS AKTHBHBIX U 70
HHTEPAKTUBHBIX ()OPM M METO/I0B 00yYeHH
% WMCNOJb30BAHUS AKTUBHBIX U HHTEPAKTUBHBIX
(¢opm 1 MeTO10B 00yU€eHHSI OT 0053aTEILHOIM 23%

y4eOHOil HArpy3KH




		2021-07-09T10:47:02+0400
	00a93e24cdef7d467c
	Бурлаков Ю_А_




