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1. O01mue moj10KeHu s

Juctummaa «Pu3nkay oTHOCUTCS K 0oky b1 ydueOHOTro miaHa, BXOJISIIETO B COCTaB 00-
pasoBarenbHON mporpamMmMbl Beiciiero oopazoBanus 08.05.02 «CTpouTenbCcTBO, SKCIUTyaTaIus,
BOCCTAaHOBJICHUE U TEXHUYECKOE MPUKPBITHE aBTOMOOMIIBHBIX JOPOT, MOCTOB U TOHHENei» Crie-
nuanuzanus — «CTpoUTenbCTBO (PEKOHCTPYKIIHS), SKCIUTyaTallds U TEXHUYECKOE NMPUKPBITHE
ABTOMOOMJIBHBIX JOPOT».

HopmatuBHO-MeTOIMYECKON 0a30i i pa3paboTKH pabodel mporpaMMbl YIeOHOU TUCITH-
TIHHBL «DU3HUKaY SBISIOTCS:

- GenepanpHbiii 3akoH «O0 oOpazoBanmu B Poccuiickoit denepanuny», yTBEPKICHHBIN
npuka3zoM MunoOpuayku P® Ne 273-03 ot 29.12.2012;

- Ilpuxa3z Muno6puayku Poccun Ne 301 ot 05.04.2017 1. «O06 yTBEp)KICHHH MOPSIKA OP-
TaHW3alUU M OCYILECTBIICHUSI 00pa30BaTEIbHOMN JIEATEIHLHOCTH 10 00pa30BaTENbHBIM MIPOrpaM-
MaM BBICIIIEr0 00pa3oBaHUA - MporpaMmaM OakalaBpuaTa, MporpaMMamM CIEeHHUaTUTeTa, Mpo-
rpaMmaM MarucTparypb»;

- IIpukas Muntpyna Poccun Ne 264n ot 30.05.2016 r. «O6 yrBepxkaeHuu mnpodeccuo-
HaipHOTO cranaapta 10.004 «Crenuanuct B 001aCTH OIEHKH KadyecTBa M 3KCIEPTU3bBI IJIs Tpa-
JIOCTPOUTEIHHON ACSITETEHOCTUY;

— IIpukaz Muntpyna PoccunNe 8411 ot 25.12.2018 1.«O06 yTBepxkaeHnn podhecCUOHATb-
Horo ctanaaptal(0.002 «Cnenuanuct B 00J1aCTH HH)KEHEPHO-TE€OAC3UUECKIX U3bICKAaHUN

- IIpukas Muntpyna Poccun Nell167u ot 28.12.2015 r. «O6 yrBepxkaeHHH MPOdEecCHO-
HanpHOrO cranfaptal(.003 «Cneunanuct B 00JaCTH MHXEHEPHO-TEXHUUYECKOTO MPOEKTUPOBa-
HUSA JJIS1 TPAJOCTPOUTEIIBHON IEATEIbHOCTH;

— ITpuka3 Muntpyna Poccun Ne 5041 ot 18.07.2019 1.«O0 yTBep:kIeHHH NPo(eccHoHaNb-
Horo cranaapral6.033 «Creuuanuct B 00JacTH MJIaHOBO-DPKOHOMUYECKOTO 00ECIIEUEHUs CTPO-
UTEIBHOTO MPOU3BOJICTBAY;

— Tlpuxa3z Muntpyaa Poccun Ne 943n ot 27.11.2014 1.«O0 yTBepx’ACHUHU MPOPECCHOHATD-
Horo ctannaptal6.032 «Crenuanuct B 001acTU MPOU3BOACTBEHHO-TEXHUYECKOTO M TEXHOJIOTH-
YECKOro 00ecrneyeHusi CTpPOMTEIBLHOTO TPOU3BOJICTBAY;

— ITpuka3 Muntpyna Poccun Ne 599u ot 09.09.2020 r. «O6 yTtBepxneHun mnpodeccuo-
HanbHOro crannapral(.005 «Crenuanuct mo G1aroycTpoicTBY M 03€JIE€HEHHMIO TEPPUTOPUN U
00BEKTOBY;

— Tlpuxa3z Muntpyaa PoccunNe 5161 ot 26.06.2017 r. «O0 yTBep)ACHUHU MPOPECCUOHATH-
Horo cranaapta 16.025 «OpranuszaTop CTPOUTENBHOTO MPOU3BOJCTBA», YTBEPKACHHOTO MPUKaA-
30M Muntpyna Poccnu;

— @enepanbHBIl TOCYIAPCTBEHHBIN 00pa30BaTENbHBIN CTaHAAPT BBICHIETO OOpa30BaHUs
(®I'OC BO) no nanpasnernto moarotoBku 08.05.02 «CTpouTenbCTBO, IKCILTyaTalysi, BOCCTa-
HOBJICHHE M TEXHUYECKOE MPUKPHITHE aBTOMOOUIBHBIX JOPOT, MOCTOB U TOHHENEH» (YypOBEHb
CHEIMAJIUTET), YTBEPKACHHBIN MpuKa3oM MuHucTepcTBa 00pazoBanus U Hayku PO Ne 484 ot
31.05.2017;

— Y4eOHble TUIaHbl OOpa30BaTENbHOM MpPOrpaMMBbl BBICHIET0 OOpa3oBaHUS HaINpaBlICHUS
08.05.02 «CtpouTensCTBO, IKCILTyaTaIusi, BOCCTAHOBJICHUE U TEXHUYECKOE MPUKPBITHE aBTO-
MOOUJIBHBIX JOPOT, MOCTOB U ToHHeNel» Crnennanu3anus — « CTpOUTENbCTBO (PEKOHCTPYKIIMS),
AKCIUTyaTaIMs U TEXHUYECKOE TMPUKPBITHE aBTOMOOMIBHBIX JOPOT», TMOJATOTOBKH CIIECIIUATHCTOB
[0 OYHON M 3a04HON Qopmam 00ydeHusi, o1o0peHHble YueHbM coBeToM YIJITY (mportokon
Ne2 ot 20.02.2020).

O6yuenue o obpaszoparenpHOM porpamme 08.05.02 «CTpouTenbCTBO, IKCIUTyaTalus, BOC-
CTaHOBJICHUE ¥ TEXHUYECKOE MPUKPBITHE aBTOMOOMIIBHBIX TOPOT, MOCTOB U TOHHeNei» Crenna-
mn3anusi — «CTpOUTENbCTBO (PEKOHCTPYKIINS), SKCILTyaTallus M TEXHUYECKOE MPUKPBITHE aBTO-
MOOUJIBHBIX IOPOT» OCYIIECTBISIETCS HA PYCCKOM SI3BIKE.



2. IlepeyeHb NJIAHUPYEMBIX Pe3yJILTATOB 00yUYeHHUsI N0 TUCHMIIJIMHE, COOTHECEHHBIX
¢ IVIAaHMPYEeMBIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTeIbHOI NIPOrPaMMBbI

[TnanupyeMbIMU pe3ylibTaTaMud OOy4YEHUS IO JUCIUIUIMHE SBISIOTCS 3HAHUS, YMEHUS,
BJIQ/ICHUS U/UITU OTIBIT 1€ATEIbHOCTH, XapaKTEePU3YIOIUe ITAIbl/ypOBHU (POPMUPOBAHUS KOMIIE-
TEHIMHA ¥ 00eCreunBaloIie JOCTHKEHHUE TNIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUSI 00pa3oBaTeib-
HOM MMPOTrpaMMBbI B IIEJIOM.

Lleab ocBOeHMS] AMCUMIIMHBI — O0OYYHUTh IPaMOTHOMY U 0OOOCHOBaHHOMY NMPHUMEHEHHUIO
HAKOIUICHHBIX B IIpOLECCe Pa3BUTHUS (PyHIAMEHTAIbHOM (U3MKH HKCHEPUMEHTAIBHBIX U
TEOPETHUYECKUX METOJUK TPU PEIICHUH TPUKIAJHBIX UM CHUCTEMHBIX MPOOJIEM, CBS3aHHBIX C
poecCHOHANBHON AeSITeNbHOCThIO. BbIpaboTaTh 3J€MEHTHI KOHIIETITYaIbHOTO, MPOOIEMHOT 0
Y TBOPYECKOTI'O MOAX0/1a K PELLIEHUIO 33/1a4 MHKEHEPHOT'O U UCCIIE0BATENBCKOIO XapaKTepa.

3agayu AUCHMILINHBI:

— TI03HAKOMUTHCS C COBPEMEHHOW (PU3NYECKON KapTUHON MHUPA;

— c(opMHUpPOBaATh HABBIKU PEIICHUS MPUKIIATHBIX 3a/1a4 U MOJICTUPOBAHUS;
— c(opMHpPOBaATh HABBIKK MPOBEACHUS GUZNYECKOTO IKCIIEPUMEHTA;

— TI03HAKOMUTHCS C KOMITBIOTEPHBIMU METOJJaMU 00pabOTKU PE3YIILTATOB.

IIponecc u3yyenus AUCHUMILUIMHBI HANIPABJIeH HA (pOPMHpPOBaHUE CJEAYIOIIHUX 001Ie-
npo¢eccuoOHATbHBIX KOMIIeTEeHIHIi:

— OIIK-1 CnocobeH mpuMeHSTh MaTeMaTHYeCKHEe U eCTECTBEHHOHAy4YHbIE 3HAHUS, HC-
MOJIb30BaTh METObl MATEMATHYECKOTO aHaJIN3a U MOJICTUPOBAHUS, METO/Ibl €CTECTBEHHBIX HAYK
IIPHU PEIISHUH 3a/1a4 TPO(HECCHOHATBLHOM JAESITSIIBHOCTH

B pe3yabTare usyueHusi JUCHUIIMHBI 00YYAKOLIHIICS TOJIKEH:

3HATh:

— (pyH1aMeHTaIbHBIE 3aKOHBI (PU3UKH U €€ poiib B (POPMUPOBAHUH LIEIOCTHON KapTHHBI MUDA;
yMeThb:

— MPUMEHATh MOJYYEHHBbIE 3HAHMS O 3aKOHaX (PM3UKU MPH PEUIeHUH KOHKPETHBIX Hay4HO-
MPAKTUYECKHX 3a71a4 NPpo(heCcCHOHATIbHOM 1€ TENbHOCTH;

HMETh HABBIKH:

— aHaJIM3a POJIM PANIUYHBIX (PU3UUECKUX SBJICHUM B TEXHOJIOTMYECKHUX U MMPOU3BOJICTBEHHBIX
npoleccax;

- pabOTHI C OPUTHHAIBLHONW HAyYHO-TEXHUUECKOH JINTEPATypOil

- pa3paboTKu PU3NUECKUX MOJIeNIel AeUCTBHUS MAIlIMH U MEXaHU3MOB.

HMeETh NpeACTaBJIeHHE:

— O MEePCNEKTUBHBIX HAIPABICHUAX (U3NUYECKON HAyKH M €€ POJIM B MOJEPHMU3ALUU MPOH3-
BOJICTBA.

3. MecTo AMCHMILIMHBI B CTPYKTYpe 00pa3oBaTeibHOM IIPOrpaMMBbl

Jlannast yueOHasi JUCHMIUIMHA OTHOCUTCS K 00sI3aTENbHBIM TUCHUILUIMHAM 0a30BOH ya-
CTH, YTO O3Ha4yaeT (OpMHUpPOBAHUE B Mpolecce 00yUeHHs y CIEeLUAINCTa OCHOBHBIX OOIIENpo-
(deccroHaNbHBIX 3HAHUHM U KOMIIETEHIINH B paMKax BIOPaHHOTO MPOQUIIS.

OcBoeHne AaHHOW JAMCHUIUIUHBI SBISETCS HEOOXOIUMON OCHOBOM AJISi MOCIENYIOIIETro
nzydenus gucruiuinH OITOIT n Hanrcanust BBITYCKHON KBaTU(UKAITMOHHONW PabOTHI.

Hepeqeﬂb 05€CI’I€’JMGCIIOWMX, conymcemeyruwux u obecneyusaemvix ()ucuunﬂuH

ObecneunBarone CornyTcTByIOIHNE O6ecrnieunBaeMble
JlononHuTENbHBIC TTIaBEI MaTeMaTHKU | OcHOBaHus U (hyHIA-
MaremaTuka MEHTLL




Z[OHOJ'IHI/ITCHBHBIC TJ1aBbI (1)I/IBI/IKI/I

IloaroroBka x cnade u
cJada rocyJ1apCcTBEH-
HOT'O dK3aMeHa

TeopeTnueckass MEXaHHKa

IToaroroBka k mpoiie-
Jype 3alluThl U 3alIUTa
BBINTYCKHOW KBaU(U-
KaIlMOHHOW pabOTHhI

ConpoTuBJIEHHE MAaTEPUAIIOB

MexaHuKa rpyHTOB

CrpouTtenbHasi MEXaHUKa

puun

MaremMaTudeckue METOJbI B MHXKCHEC-

VYKa3zaHHbIE CBSI3M JUCLUIUIMHBI AA0T 00YYaIOLIEMYCsl CUCTEMHOE IIPEICTABICHUE O KOM-
IUIEKCE M3Yy4aeMbIX AUCUUILIMH B cooTBeTcTBUM ¢ PI'OC BO, uTto obecneunBaer TpedyeMblii
TEOPETUYECKUH YPOBEHb M NPAKTUYECKYIO HAIIPABICHHOCTh B cHCTeMe 0OyueHus U Oyayiuei

ACATCIIBHOCTH BBIITYCKHHKA.

4. O0beM JHCHMILIMHBI B 324eTHBIX eIMHULAX € YKa3aHUEM KOJIHYeCTBA aKaJeMHYeCKUX
YacoB, BbIJIEJCHHbIX HA KOHTAKTHYI0 padoTy o0y4aruuxcs ¢ npenojaparesieM
(1m0 BUAAM y4eOHBbIX 3aHATHI) U HA CAMOCTOAATEJILHYIO PpadoTy 00y4arommxcs

O6ma;1 TPYAOCMKOCTb NUCHUIIJINHBI

o Bcero akajeMuueckux 4acoB
Bun yuebHoit paboTbl

ouHas popma 3aouyHas hopma
KonTakTHas padoTa ¢ npenogaBarejemM™: - 16,6
nexiuu (J1) - 8
npaktryeckue 3austus (I13) - 8
nabopaTtopubie paboTs (JIP) - 4
WHBIC BUJIBI KOHTAKTHOMW PabOTHI - 0,9
CamocrtosiTeibHas padoTa 00y4alOIMXC: - 195,1
M3y4eHHE TEOPETUIECKOT0 Kypca - 56
HOJTrOTOBKA K TEKYLIEMY KOHTPOJIIO - 60
KypcoBasi paboTa (KypcoBOil MPOEKT) - 12,7
NOJNOTOBKA K TPOMEXYTOYHOM aTTecTalluu - 66,4
Bua npoMexyTOYHOM aTTeCTANMU: - 3auer, IK3aMeH
O01mas TPy10eMKOCTh - 6/216

*KonTtakTHas paboTa 00ydJarONIiXCs ¢ MPeroaaBaTesieM, B TOM YHUCIe ¢ MPHIMEHEHHEM JUCTAHIIMOHHBIX 00pa3oBa-
TEJILHBIX TEXHOJIOTHH, BKIIIOYACT 3aHATHS JIEKIIHOHHOTO THIA, U (MJIM) 3aHSITHSI CEMHHAPCKOTO THIIA, 1a00paTOpHbIE
3aHATHUS, U (WJIM) TPYINIIOBbIE KOHCYJIbTAllMK, U (MJIM) HHANBUIYAJIbHYIO pad0Ty 00ydaloIIerocs ¢ IpernoiaBaTeiieM,
a TaK)Ke aTTeCTallMOHHBIE MCHBITAHHS MPOMEXYTO4YHOU arrectary. KoHTakTHas paboTa MOXKET BKIIOYATH MHBIE
BUJIBI YU9EOHOW JEeATeNIbHOCTH, NpelyCcMaTpHUBAIOIUe TPYNIOBYI0 M MHAMBUAYaJIbHYIO paboTy oOydarommxcs c
npenosaBareneM. Yackl KOHTakTHOH paboTsl onpenessitoTcs [looxkeHneM 00 OpraHM3alMy M NPOBEAECHUH KOH-
TaKTHOW paboThI NpH peanu3alu o0pa30BaTENbHBIX MIPOTPaMM BBICHIETO 00pa30BaHMS, YTBEPKICHHBIM YYEHBIM

cosetoM YIJITVY ot 25 despans 2020 roxa.



5. CoaepikaHue TUCHHUILVINHBI, CTPYKTYPHPOBaHHOE 10 TeMaM (pa3aejiamM) ¢ yKa3aHueM
OTBEJCHHOI0 HA HUX KOJIHYeCTBA AKAleMHYeCKUX YaCcoB
5.1. TpyanoeMKOCTh pa3ie/10B AUCHUIINHBI

3a04Has popMa o0y4eHHUsI

Ne | HammenoBanue paznena Boene . | CamocrosgrennrHas
JI 113 JIP KOHTaKTHOM
/11 IUCHAILINHBL pabora
paboThl
1 | Mexanuka 2 2 2 6 44
2 | MonekynspHas ¢du3uka 2 2 2 6 2%
¥ TCPMOJIMHAMUKA

3 | DIJeKTpOMarHeTusM. 2 2 - 4 32

4 | Omnruka. Pu3uka aTroma. 2 2 - 4 14
HToro mo pasnenam: 8 8 4 20 116
[TpomesxyTouHas arrecTanus X X X 0,6 66,4
KontponbHas pabora - - - 0,3 12,7
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5.2. Conep:xanue 3aHATHI JIEKIIMOHHOTO THIIA

1. Mexanuka

1.1. Beeoenue. Kunemamuxa. llpeamer u merox ¢usuku. Kunemarnka touku. Cucrema
equnull. MartepuanbHas Touka. Cucrema otcuera. Tpaektopus. [1yte. CxkopocTs. Y ckopeHue.
TanrennuanpHOE, HOPMAJIbHOE, OJTHOE ycKopeHusl. KuHemaTnka BpalaTesIbHOTO JIBUYKEHHUSL.

1.2. Jlunamuxa mamepuanvroti mouxu. IlepBeiii 3akoH HetoToHa. MHEpIIMAIBHBIE CHCTEMBI
orcyera. Bropoil 3akon HetoToHa. IIpeobpasoBanus ['anunes. Tperuit 3akoH HprloToHa. 3akoH
COXPaHEHUs UMITYJIbCA.

1.3. Paboma. Mownocmo. Onepeus. Pabora nepemeHHoM cuiibl. MomHocTh. PaboTa cuibl
ynpyroctu. KoHcepBaTuBHbIe cuiibl. PaboTa KOHCEpBATUBHBIX CHJI MO 3aMKHYTOMY nyTu. KuHe-
TUYECKasi U MOTEHLMAJIbHAS DHEPT U 3aKOH COXPAHEHUSI SHEPTUHU.

1.4. Juuamuka epawyamenvroz2o osudicenus. MOMEHT MHEpLUUHU TBEpAOro Tena. Teopema
[Hreitnepa. OCHOBHOE ypaBHEHHE IWHAMMKH BpaLlaTE€IbHOIO IBM)KEHUS 3aKOH COXPAaHEHUS
MOMEHTa UMITYJIbCa

1.5. Mexanuueckue xonebanus u eonnuvl. I'apmoHnyeckue konedanus. CKOpocTh U ycKope-
HHUE TIpU TapMOHUYECKOM KosiebaHuu. DHeprus kosnebanuil. CioxkeHue 0JMHAKOBO HalpaBlieH-
HBIX TapMOHUYECKUX Kojebanuit Ilepuon xosnebaHuii MaTeMaTH4eckoro U (pU3NYECKOro Masit-
HUKOB. BeIHYXHeHHBIC Konebanus. Pesonanc. Pacipoctpanenue konebanuii B ynpyrux cpeaax.
3BYKOBBIE BOJIHBI.

1.6. Persmusucmckas mexanuka. OCHOBHBIE TPHHIUIBI OOIIEH W CHENUAIBHOW TEOPHUH
OTHOCHUTEIBHOCTH.

2. MousekyasipHasi GU3MKA M TEPMOJIMHAMMKA.

2.1. Hoeanvuwiti caz. MonexynsapHo-kunemuueckas meopus 2a3o8. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KHHETHYECKOH Teopuu ra3oB. COoCTOSHUS, HapaMeTpbl COCTOSIHUS, U30TPOLIECCHI.
OnbITHBIE Ta30BbIE 3aKOHBI. Y PABHEHUE COCTOSIHUS MJeaIbHOrO ra3a. Cmecu ra3os. 3akoH [lanb-
TOHA.

2.2. Tepmoounamuka. BHyTpeHHss1 sHeprus uneansHoro rasa [lepBoe Hauano TepMoanHa-
MukHu. PaboTa raza B m3omnporieccax. TermioeMKoCTs HACaIbHOTO Ta3a. AauadaTHUecKuil Mmpo-
necc. Bropoe Hauano tepmoaunamuku. Kpyrossie mponeccsl. Ilukn Kapno. KIIJI Tennosoi
MaruHbl. CTaTUCTUYECKUN CMBICH 2 Havaljla TEPMOJTUHAMUKU. DHTPOITHS

2.3. Peanvnvie cazvl. )Kuokocmu. YpaBHEHHE COCTOSHUS pealbHOTO Taza. M3orepmbl
Ban-nep-Baanbca. [loBepXHOCTHOE HaTsKEHUE B KUIKOCTH. JlaBieHWE IMOJ HM30THYTOM IO-
BEPXHOCTBIO XKuAKOoCcTH. CMauuBaHHe U KanuuiapHble siBIeHUs. PDa3oBble paBHOBecus U ¢a-

7



30BBIE MIEPEXO/IBI.
3. DJIeKTpOMarHeTusMm.

3.1. Dnexmpuueckoe none. Cunosvie xapakmepucmuxu. Bzaumoenctue 3apsaoB. DIek-
Tpuueckoe nose. HanpsokeHHOCTh moJisi, CO3JaHHOTO CUCTEMOM ToueuHbIX 3apsaaoB. ['paduye-
cKoe n3o0paxkeHue aekTpuueckoro nois. [lotok BekTopa unaykuuu. Teopema Octporpan-
ckoro-I'aycca u ee npuMeHeHue.

3.2. Dnexmpuueckoe none. Dnepeemuueckue xapakmepucmuxu. Pabota cui snexTpuye-
CKOTO I0JIs TI0 MepeMelleHuIo 3apsiia. CBsA3b NOTEHIMANIA C HANPSHKEHHOCTbIO 1ouid. Llupkyins-
LYsl BEKTOpa HanpspkeHHOCTH. [loTeHnman anekrpocratudeckoro nosist. Pacnpenenenue 3aps-
JIOB B IIPOBOJHHUKAX. DJIEKTPOEMKOCTb IPOBOJHUKOB M KOHIEHCATOPOB. DHEPIUs 3JIEKTpUYE-
CKOrO IOJIS.

3.3. 3axonvl nocmoannozo moka. Cuna v IIOTHOCTh ToKa. 3akoHbl Oma. PaGora u mor-
HOCTh TOKa. 3akoH Jlxoyms-Jlenma. 3akonsl Kupxroda mist pa3BeTBieHHBIX lierneil. Pacuer
CJIOKHOM LIEMH METOJIOM Y3JIOBbIX U KOHTYPHBIX YpaBHEHUH.

3.4. Maenumnoe none. MaruutHas unaykuus Pamka ¢ Tokom B MmaruutHoM nofie. ['padu-
yeckoe n300pakeHue MarHuTHOro noJjs. 3akoH buo-Casapa - Jlamnaca. [Ipumeps! (MarHuTHOE
110JI€ MPSIMOTO U KPyroBoOro Toka). JlelicTBue MarHUTHOro noJjs Ha ToK. PaboTta o nepemerte-
HUIO IIPOBOJIHMKA C TOKOM B MarHUTHOM noJjie. Cuina JlopeHua. J[BuykeHue 3apsyK€HHON 4aCTHIIbI
B OZJHOPOJHOM MarHUTHOM 1ose. [{UKI0TpOoH.

3.5. Dnexmpomaenumnuas unoykyus. Camounoyxkyus. 3axkon @apanes. [Ipasuno Jlenna.
[ToctynarenbHOE ABM>KEHHE IPOBO/IA B MArHUTHOM IToJie. BpariarenbHoe IBUKEHUE paMKHU B
MarHUTHOM I1oJie. SIBleHre CaMOMHAYKIIMU. DKCTPATOKU 3aMbIKAHUS U PAa3MbIKAHUS. DHEPIus
MarHUTHOTO IOJIs. Y paBHeHUs1 MakcBeria.

4. Ontuka. Pu3znka atroma.

4.1. Dnemenmoi 2ceomempuyeckoli OnmuKU U 80J1H080U meopuu céema. PazBuThe B3IIA10B HA
npupoy ceera. [Ipuniun ['roiirenca. BeiBoj 3ak0Ha OTpa)KeHUs U IPEIOMIIEHHS CBETa Ha OC-
HoBe npuHuuma [roiirenca. KorepeHTHble BOIHBI. Y CJI0BUS MakcUMyMa U MUHUMYMa. CriocoObl
MOJY4€HUS] KOTEPEHTHBIX BOJIH. Pacuer uHTEepepeHIIMOHHON KapTUHBI OT JIByX HCTOYHHKOB.
Wnrepdepenuns B Tonkux mieHkax. Konbsia HetoTona. Meron 30u @penens. udpakuus Ha
menu. {udpakunonnas pemerka. Judpakiys Ha mpocTpaHCTBEHHOM penieTke. Pu3nueckuii
CMBICJI CIIEKTPAJIbHOIO PA3JI0KEHNU.

4.2. Ionapuzayus ceema. Tennogoe uznyuenue. Keanmosvie ceoticmea céema. ECTECTBEHHBIH U
MIOJIIPU30BAHHBIN CBET. J[BOMHOE TydenpenomiieHre. Bpamenne minockoctu nonspusanuu. Oo-
TOMETPUYECKNE BEIMYUHBI, €IMHULIBI U3MEpEeHUs. V3ydyeHne U MoriaoueHe SHepruu. 3aKoH
Kupxroda. 3akoHb! TerioBoro uainyueHus. «YnbrpaduoneroBas karactpoday. ['unoresa n
dbopmymna [lnanka. ®otoaddexr. 3akonsl CtoneToBa. YpaBHenue DiHiTeitHa. Macca 1 um-
nyibe poroHa. JlaBnenue ceera. OmnbiT Jlebenera. ekt Komnrona. KopnyckynspHo-
BOJIHOBOM JyaJIU3M.

4.3. Cmpoenue amoma. AtomHas monens Tomcona. OnbiTel Pezepdopaa nmo paccesnuto o -
yactull. [loctynarer bopa. 3akoHOMepHOCTH B aTrOMHBIX cniektpax. @opmyna banemepa. Atom
BOJIOpOZa U ero crektp mno teopuu bopa. KBanrossie uncna. [lepuonnyeckas tabnuna Menze-
Jeesa.

4.4. Cmpoenue amomnozo adpa. Hyknonsl. CTpoeHHE U XapaKTEepUCTUKA siipa. SIepHbIe CUIIbIL.
Hedext macc. DHeprus cBsizu. MarHuTHbIE U 3JIEKTPUYECKHE CBOMCTBA SIJIEP U SJEPHbIE MOJIe-
. PagnoakTHBHOCTB. 3aKOH PaInOAKTUBHOIO pacnaia. 3aKOHbl COXPAHEHUS. 3aKOHOMEPHOCTH
a- u B-pacniaga. I[IpoxoxxaeHue 3apsHKEHHBIX YaCTHIL U Y-U3IIydeHus yepes BemecTBo. Mckyc-
CTBEHHAsI paAMOAKTUBHOCTb

5.3. Tembl 1 (pOPMBI 3aHATHII CEMHHAPCKOI0 THIIA
VY4eOHbIi MIIaHOM 110 TUCLMITIIMHE IPEIYCMOTPEHBI 1a00paTOPHbIE U MPAKTUYECKUE 3a-
HATHA



JeTajau3anusi KOHTAKTHOH padoThI

HaumenoBanue pasaciia JUCHUIIIINHBL

®opMma poBeAcHU

TpynoemMKoCTh, 4ac

Ne
(Momyist) 3aHATUSA 3a04Has

1 | Paznmen 1. Mexanuka (tema: 1.1. Kunemaruka) Pemenue 3amgau -
Paznen 1. Mexanuka (tema: 1.2. J[uHamuka

2 N Pemenue 3amau -
MaTepUaIbHON TOUKH)
Paznen 1. Mexanuka (tema: 1.3. PaGora.

3 Pemenue 3amau -
MomHocTh. DHeprusi.)
Pasnen 1. Mexanuka (tema: 1.4. /luHamumka

4 A ( A Pemenue 3amau 2
BpAILlaTEJILHOrO JIBUXKECHHSL. )
Paznen 1. Mexanuka (tema: 1.5. Mexanuue-

5 Pemenue 3amau -
CKHE KoJIeOaHUs U BOJTHBI)
Paznen 1. Mexanuka (tema: 1.6. PensruBuct-

6 Pewenue 3amau -
CKasi MEXaHHKa. )
Paznen 2. MonekynspHas pu3nuka u TEpMOIU-

7 | namuka (tema 2.1. Mneanbublit Ta3. Momneky- Pentenue 3amau -
JSIPHO-KUHETUYECKasi TEOPHUs T'a30B)
Paznen 2. MonekynspHas ¢pu3zuka U TepMOIU-

8 A yip ¢ pMoZ Pemenue 3anau 2
HaMmuKa (Tema 2.2. TepmoauHaMuKa. )
Paznen 2. MonekynspHas pusuka u TepMoIu-

9 | mammka (tema 2.3. Peanpnble raswl. JKugko- Pemenne 3anau -
CTH.)
Paspnen 3. DOnexkrpomarnerusm (tema 3.1.

10 | Dnektpuueckoe mone. CHIIOBBIE XapakTepu- Pewrenue 3anau -
CTHKH)
Paznen 3. DOmnexkrpomarnerusm (tema 3.2.

11 | DnekTpuueckoe nosue. JHEPreTUUECKUE XapaK- Pemenue 3amau -
TEPHUCTHKHU. )
Paznen 3. DnektpomarHetusm (tema 3.3. 3a-

12 A P ( Pemenne 3amgau 2
KOHBI TIOCTOSIHHOT'O TOKA.)
Paznen 3. Dnexrpomarnerusm (tema 3.4. Mar-

13 Pemenue 3amau -
HUTHOE T10JIC. )
Paznen 3. DOnexkrpomarnetusm (tema 3.5.

14 | DnextpomaruuTHass uHAYKUUA. CaMOMHIYK- Pemenne 3anau -
131,
Paznen 4. Ontuka. ®usuka aroma (tema 4.1.

15 | DnemMeHTHl TeOMETPUIECKONH ONTHKU U BOJHO- Pemrenue 3anau -
BOI TEOpPHH CBETA.)
Paznen 4. Ontuka. @usuka atoma (tema 4.2.

16 | [Momspuzanus cBeTa. TemioBoe W3IyYCHHE. Pemenwue 3amau 2
KBaHTOBBIC CBOICTBA CBETA.)
Paznen 4. Ontuka. ®usuka aroma (tema 4.3.

17 Pemenne 3amau -
Crpoenue aToma.)
Paznen 4. Ontuka. ®usuka aroma (tema 4.4.

18 Pemenue 3amag -
CtpoeHue aTOMHOTO s]1pa.)
Paznen 1. Mexanuka (tema: 1.1. Kunemaruka)

nabopaTopHas pabo-

19 | U3mepeHne CKOpPOCTH M YCKOPEHHUSI TpPU paB- 2 -
HOYCKOPEHHOM JIBU)KEHUHU.
Paznen 1. Mexanuka (tema: 1.3. Pabora.

nabopaTopHas pabo-

20 | MomHocTh. DHeprus.) 3aKOH COXpaHEHUS UM- 2 -

nynbca. JleMocTeH .




HawnmeHnoBanue pasena JUCIUTUTAHBI
(Mopyist)

dopma TpoBEAEHUS
3aHATUA

TpynoemMKocTb, yac

3a04YHas1

21

Paznen 1. Mexanuka (tema: 1.4. J[uHamuka
BpaIaTeIbHOTO JBUXKEHUS.) M3yueHue xapak-
TEPUCTUK PABHOYCKOPEHHOTO JBM)KCHHS Ma-
UHBl ATBYy/A.

naboparopnas pabo-
Ta

22

Paznen 1. Mexanuka (tema: 1.4. J[uHamuka
BpaIaTeIbHOTO JBIWKEHHS.) V3MepeHue Mo-
MEHTa UHEPIMKM TBEPJOTO TeJla JMHAMHUYCCKIM
METOJIOM.

naboparopnas pabo-
Ta

23

Paznen 1. Mexanuka (tema: 1.5 Mexanuue-
ckue koJsiebanusi U BoiHbI) [IpuBenennas -
Ha U MOMEHT WHEPIUH (PU3UIECKOTO0 MasTHHU-
Ka.

naboparopnas pabo-
Ta

24

Paznen 2. MonekynsipHas (pu3uKa U TEPMOJIHU-
Hamuka (tema 2.2. Tepmoaunamuka) OTHolle-
HUE TEIJIOEMKOCTeH Ta3a INpH IOCTOSHHOM
JIaBJIEHUH, - 00bEME

nabopaTopHast pabo-
Ta

25

Paznen 2. MonekynspHas pusmka u TepMou-
Hamuka (tema 2.2. Tepmonunamuka) Wneasns-
Hasl TeIUIoBas MamnHa. JleMocTens.

nabopaTopHas pado-
Ta

26

Paznen 2. MonekynspHas pusmka u TepMoIu-
HamuKka (Tema 2.3. Peanbnble ra3sl. XKugkoctn)
W3mepenne kodhuiiueHTa BHYTPEHHETO Tpe-

nabopaTopHast pabo-
Ta

Husa metonoM CTokca.

Hroro:

12

5.4 Jleraau3anusi caMOCTOSTEJIbHOI padoThI

HaumenoBanue paznena
JTUCIUTUTAHBI (MOJTYIIS)

TpynoemMKkocTs, gac

Bun camocrosiTenbHOM paboThI

3aouHas

Paznen 1. Mexanuka (tema: 1.1.
Kunematuka)

[ToaroroBka k ompocy 1o Te-
MaMm J1abopaTOpHBIX padoT,
MOJITOTOBKA K MPAKTHYECKIM
3aHATHUAM, peLIeHHe 3aay 1o
TEME.

Paznen 1. Mexanuka (tema: 1.2.
JluHamuka MatepuaabHONU TOUKH)

HOJIFOTOBKa K IPaAKTHYCCKUM
3aHATUAM, PCUHICHUC 3a1a4 110
TEMCE.

Paznen 1. Mexanuka (tema: 1.3.
PabGora. MomHOCTb. DHEprusl.)

ITonroroBka k onpocy mno temam
na6opaT0pHHx pa60T, IoAroToBKa K
MPaKTUYCCKUM 3aHATUAM, PEHICHUC
3a7a4 110 TEME

Paznen 1. Mexanuka (tema: 1.4.
JunaMuka BpamiaTebHOTO JBU-
JKEHHSL.)

[Toaroroska k onpocy
0 TeMaM JIabopaTOpPHBIX pa-
00T, MOJATOTOBKA K IIPaKTHYe-
CKHUM 3aHsATUAM, pemeHHe 3a-
Ja4 1o TeME

Paznen 1. Mexanuka (tema: 1.5.
Mexanuueckue  KojieOaHUA U
BOJTHBI)

[ToaroroBka k ompocy 1o Te-
MaMm J1ab0opaTOpHBIX padoT,
MOATOTOBKA K MPAKTUYECKUM
3aHATHSAM, PELIEHUE 3a1a4 10
TEeMeE.

10




HaunmenoBanue pasnena

TpynoeMKocTb, yac

Ne Bun camocrositenbHON paboThI
JTUCHUTITUHBI (MOYJIs1) 3aoyHas
Paznen 1. Mexanuka (tema: 1.6. | [TogroroBka K omnpocy mno temam
6 | PerATHBHCTCKAs MEXaHUKA. ) n1abopaTOpHBIX paboT, MOArOTOBKA K 8
MIPaKTUUYECKUM 3aHIATHUSM, TIOATOTOB-
Ka K TECTOBOMY KOHTPOJIIO
Paznen 1. Mexanuka (Tema 1.7.
Ilpumenenue 3axonos coxpane-
HUs K peutenuto 3aoa4. llen-
7 | Tpansusiii yaap mapos. Pasose- Pa36op Teoperuueckoro mare- 5
cue cucrembl Tei. Kocmuueckue puaa
CKOpOCTH. «YepHbIe bIPHI»
Paznen 2. MonekynspHas ¢usuka | IloaroroBka Kk mpakTHUYECKUM
g |1 TepmoaMHAMMKA (tema 2.1. | 3aHATHAM, pelIEHUE 3a]a4 IO 4
WneanbHplii ra3. MonekynspHo- TeMe
KHHETHYECKAsl TCOPHS I'a30B)
Pasnen 2. MonekynspHas ¢usuka | [loarotoska k orpocy mo Te-
u TepMoauHamuKka (Tema 2.2. MaM JIabOpaTOPHBIX PadoT,
9 | TepmoauHaMuKa.) MOATOTOBKA K MPAKTHYECCKUM 8
3aHATUSAM, PELIEHUE 3aa4 10
TeMe
Paznen 2. MonekynspHas ¢pusuka | [ToaroToBka K ommpocy mo temam
10 | ¥ TepMoauHaMuKa (Tema 2.3. Pe- | 71abopaTopHbIX paboT, MOroToBKA K 8
aJIbHBIE Ta3bl. XHHKOCTH.) MPaKTUICCKUM 3aHATUAM, TOATOTOB-
Ka K TCCTOBOMY KOHTPOJIIO
Paznen 2. MonekynspHas ¢pusu-
Ka U TepMOJAMHAMUKa (Tema: 2.4.
Cmamucmuueckue pacnpedeie-
HUSL.
Pacnpenenenne monekyn no
11 | cxopocTam. Pacnipenenenne Paz6op TeopeTnueckoro mare- 6
Makxkcsemna. OnsiT [lTepHa. ba- puaina
pomerpuueckas popmyna. Pac-
IpeJieIeHne MOJIEKY B IOTEHIIH-
ajgpHOM ToJie cuil. Pacnipenene-
uue bonbivana)
Paznen 3. DOnexrpomarnerusMm | I[loaroroBka Kk mpakTH4eCKUM
12 | (tema 3.1. DiekTpudeckoe ToJIe. | 3aHATHSAM, PEIICHHUE 3a/1a4 110 3
CuJI0BbIC XapaKTEPUCTHKH) TeMe
Paznen 3. DnexkrpoMaraeTusm [ToaroroBka Kk MpakKTUYECKUM
13 (Tema 3.2. DnekTpuuecKkoe Noje. | 3aHATHUSAM, pelIeHue 3a/1a4 Mo 3
DHepreTuuecKkrue XapakTepucTi- | TeMe
KU.)
Paznen 3. DnekrpoMarueTusm [ToaroroBka K MpakKTUYECKUM
14 | (tema 3.3. 3aKOHBI IOCTOSIHHOTO | 3aHATHUSAM, peIIEHHE 3aa4 110 2
TOKa.) TEMe
Pa3znen 3. DnexTtpomarueTusm IToaroroBka K MpakTUYECKUM
15 | (tema 3.4. MarauTHOE M0OJI€E.) 3aHATHUSAM, TTOJITOTOBKA K TE- 4
CTOBOMY KOHTPOJIIO
16 Paznen 3. DnexkrpomMarueTusm. Pa36op Teopernueckoro mare- 4
(tema 3.6. [Jusnekmpuxu 6 puaia

11




HaunmenoBanue pasnena
JTUCHUTITUHBI (MOYJIs1)

Bun camocrosiTenbHOM paboTh

TpynoeMKocTb, yac

3aouHas

aneKkmpuyeckom noje. JIAmnomib-
HBbIE MOMEHTBI MOJICKYJI TUDJICK-
Tpuka. [lonsspusamnms 1udiex-
TpukoB CerHero-, Mhe30-, IIH-
poanekTpuku. llpumeHenue B
KaueCcTBE JaTYUKOB CHUCTEM aB-
TOMATHUKH

17

Paznen 3. DnexkTpomMarHeTusM.
(tema 3.7. Knaccuueckas sex-
MPOHHAS MeopUsi MEMAI08.
OnbIThL, TOATBEPKAALOIIIE
3JIEKTPOHHYIO IPUPOY TOKA B
MeTaiiax. BbIBOJI 3aKOHOB U3
AJIEKTPOHHOM TEOpUM (3aKOHBI
Owma, JIxoynsa - Jlenua, Bune-
maHa-®panua). TpyaHoctu
KJIACCUYECKOM JIEKTPOHHOU
TEOPUU METAJLJIOB.

Paz6op Teoperuueckoro mMare-
puana

18

Paznen 3. DnekTpoMarHeTusM.
(Tema 3.8. Dnemenmul 30HHOU
meopuu meepovix men. Obpazo-
BaHUE SHEPreTHUECKUX 30H B
Kkpuctamiax. KBantoBas
AJIEKTPOHHAsI TEOPHUsI METAILJIOB.

Pazbop Teoperuveckoro mare-
puana

19

Paznen 3. DnexkTpomMarHeTusm.
(trema 3.9 Ilonynposoonuxu.
CobcTBEeHHas IPOBOIMMOCTD
NOJIyHnpoBOJHUKOB. [IpumecHas
POBOJIUMOCTb MOJTYITPOBOIHU-
koB. .IloxynpoBogHuKOBBIE JTH-
OJIbl ¥ TpUOJBL. [IprMeHeHne B
TexHuKe. VIHTerpanbHbIe TEXHO-
JIOTHH

Pa3bop Teoperuueckoro mate-
puana

20

Paznen 3. DnexkTpomMarHeTusm.
(rema 3.10. Maenumocmamuxa 6
8axkyyme u 6 geujecmee. 3aKOH
MOJIHOTO TOKa. Pacuer maruur-
HOM neny. MaruuTHEIE CBOIICTBA
BEIIECTBA

Pazbop Teopetuueckoro mate-
puana

21

Pa3nen 4. Ontuka. dusuka atoma
(Tema 4.1. DneMeHTHI TeOMETpHU-

YeCKOH OIITUKHU U BOJIHOBOH TE€O-
pHu CBeTa.)

HO)IFOTOBKa K IPaKTUYCCKHUM
3aHATUAM, pCHICHUC 3aaaY 110
TEMC

22

Pa3nen 4. Ontuka. dusuka atoma
(Tema 4.2. T[lonsspusanus cBeTa.
TennoBoe nznydyenune. Kpanro-
BbIC CBOICTBA CBETA.)

HO)IFOTOBKa K IPaKTUYCCKHUM
3aHATUAM, pCHICHUC 3aaaY 110
TEMEC

23

Pa3nen 4. Ontuka. dusuka atoma
(rema 4.3. CtpoeHue aroma.)

HO,Z[FOTOBKa K IPaKTHYCCKHUM
3aHATUAM, PCHICHUC 3aaaY 11O
TEME.

24

Paszen 4. Onruka. du3zuka aroma

(tema 4.4. CTpoeHHUe aTOMHOTO

IToaroroBka K MpakTUYECKUM
3aHATHSAM, IOATOTOBKA K Te-

12




HaunmenoBanue pasnena
JTUCHUTITUHBI (MOYJIs1)

Bun camocTosiTensHOM paboThI

TpynoeMKocTb, yac

3aouHas

spa.)

CTOBOMY KOHTPOJIXO

25

IToaroroBka K MpoMeXyTOYHOU
aTTecTaluu

[ToaroroBka k 3auery, sK3ame-
HYy

67,1

26

Konrponbnas padora

BrinosiHeHME KOHTPOIBLHOM

paboThl no pazaenam «Mexa-
HuKka. MonekynsapHas Gu3nuka

6,35

27

KoHnTtposbHas padota BrinosiHeHne KOHTPOIBLHOM
paboThI 1O pazuenaM «IJIeK-

TPOMAru€Tu3M. Ontuka»

6,35

Hroro:

1951

6. IlepeyeHb y4eOHO-MeTOANYECKOT0 0O0eceYeHHus M0 JMCUMILINHE

OcHoBHAasI ¥ JONOJHUTEIbHAS JUTEpaTypa

ABTOp, HAUMEHOBAHUE

['ox u3-
TaHUs

[Ipumeuanue

OcHoBHasi yueOHasi JUTEPATYpPa

['paboBckwii, P.1. Kypc dhusuku: yae6. mocodue 1t CTyISHTOB
By30B/ P. U. I'paboBckuii. - 13a. 10-e, crep. - CII6.; M.; Kpac-
noxap: Jlans, 2007. - 608 c.:un. - ISBN 978-5-8114-0466-7. Dnek-
TpoHHBIH pecypc: lib.usfeu.ru

2007

68

Kypc ¢pusuxu: yued. mocodbue ajst CTyACHTOB BY30B, 00YJaIOLIHXCS
10 TEXH. ¥ TEXHOJIOT. HAlPaBJIEHUSIM U cHeluanbHOCTIM: B 3 T./ 1.
B. CaBennbes; [Hayu. pen., aBT. npeauci. H. M. KoxeBHUKOB]. -
Uzn. 3-e, crep. - CI16.; M.; Kpacnonap: Jlans, 2007 - 2007. - ISBN
978-5-8114-0684-5 T. 1: Mexanuka. MosekysipHasi Gpu3uka. -
2007. - 352 c.: ui. - ISBN 978-5-8114- 0685-2

2007

133

bonynos, E. H. bazoBslii kypc pu3uku: MexaHUKa, MOJIEKYJIIpHas
¢bu3uKa, MEKTPOCTATHKA, TOCTOSHHBIN 3JEKTPHUUECKUM TOK, MarHe-
TH3M, BOJIHOBAS ONITHKA, DJIEMEHTHI KBAHTOBOW MEXaHHUKH, aTOMHOMN
u sinepHoit ¢pusuky : yueobnuk / E. H. bonynos. — CaHkt-
[MerepOypr : IIT'YIIC, 2020. — 319 c. — ISBN 978-5-7641-1400-
2. — TekcT : >neKTpoHHbIH // JlaHb : 37eKTpOHHO-OMOIMOTEUHas
cuctema. — URL: https://e.lanbook.com/book/. — Pexxum nocryma:
U1l aBTOPU3. TT0JIb30BATEICH.

2020

[TonHOTEKCTO-
BBIM JJOCTYI
IIpHU BXOJIE 1T
JIOTUHY U Ta-
pomio*

Cagenbes, 1.B. Kypc dusuku: yue6. mocodue i CTyJJCHTOB BY-
30B, 00y4arOIMUXCsl IO TEXH. M TEXHOJIOT. HAIPaBJICHUSAM U CIIe-
mmanbHOCTsAM: B 3 7./ U. B. CaBenbeB ; [Hayd. pel., aBT. PEuCII.
H. M. KoxeBnukos]. - U3a. 3-e, crep. - CI16.; M.; Kpacnonap:
Jlanp, 2007 - ISBN 978-5-8114-0684-5 T.2: Dnexrpudectso. Ko-
nebanus v BoHbL. BonHoBas onrtuka. - 2007. - 480 c.: un. - ISBN
978-5-8114-0686- 9.

2007

140

Kypc ¢uzuku: yued. mocobue /i CTyAEHTOB By30B, 00y4aro-
IIUXCS 110 TEXH. ¥ TEXHOJIOT. HAIPABIECHUSM U CIICIIMATbHOCTSM:
B 3 1./ U. B. CaBenweB ; [Hay4. pen., aBT. npeauci. H. M. Koxes-
HukoB]. - 3x. 3-e, crep. - CII6.; M.; Kpacuogap: Jlans, 2007 -
2007. - ISBN 978-5-8114-0684-5 T. 3: KBanToBast OnTHKA.
Atomuas ¢usuka. Ousuka TBepaoro Tena. Guznka aTOMHOTO SIJI-
pa u snemenTapHbIx yactuil. - 2007. - 320 c.: un. - ISBN 978-5-
8114-0687-6

2007

147
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COopnuK 337124 1Mo o01eMy Kypcy dusuku: B 5 kH./mof pex. U. A.
SIxoneBa. - Uzn. 5-e, crep. - M.: ®U3IMAJINT: Jlans, 2006 — 2006
K#. 1: Mexanuka/ C. I1. Ctpenkos [u ap.]. - 2006. - 240 c. - ISBN
5- 9221-0602-3.

2006

JlonosHUTeIbHASA yYeOHAs JUTEpaTypa

®upranr, E.B. PykoBoCTBO K pelIeHuto 3a/1a4 10 Kypcy oomein
¢u3uku: yued. mocoOue 1Jist CTyJICHTOB BY30B, 00YYaIOIIUXCS IO
TEXH. M TEXHOJIOT. HaIPaBICHHUSIM U criennaibHocTsM/ E. B. Oup-
radr. - Uzn. 3-e, crep. - CII6. ; M.; Kpacnonap: Jlans, 2008. -352 c.:
wi. - ISBN 978-5-8114-0765-1

2008

100

Hcaxosa JI.LE. MeTonuueckue ykazaHus K J1a00OpaToOpHbIM paboTam
10 MEXaHHUKe U MoJieKyisspHoii pusuke / Mcakosa JI.E., Makapsrue-
Ba O.H., [lerpoB A.H, Cxopukosa H. A., Ypan. roc. necoTexH. yH-T.
- ExarepunOypr: YIJITVY, 2007.-15 ¢

2007

89

CkopukoBa H. A. ®enepanbHblil ”HTEpHET-3K3aMeH 10 ¢pusuke O6-
pasiubl 3a4aHUH U1 KOMIIBIOTEPHOM IIPOBEPKU 3HAHUM: IS CTYCH-
TOB OYHOU (pOpPMBI 00YUEHUS BCEX HANpPaBJIECHUH U ClIELMAIbHOCTEH/
H. A. Ckopuxkosa, C. B. Konosanos, /I. }O. 'onmukos; Ypai. roc.
necoTexH. yH-T. - EkarepunOypr: YIJITY, 2009. - 45 c.

2009

50

10

KonTponbable 3aanus no auciuiumae O0mas pusnka 1Jis CTyICH-
TOB OYHOU (popMBbI 00yueHHs Uit Beex Harpasienuid/ JI. B. Tlnenie-
Ba [m 1p.]; Ypau. roc. necorexH. yH-T. - EkarepunOypr: YIJITY,
2008. - 27c..

2008

253

11

Ontuka. MeToanueckue yKa3aHus K BBITIOJIHEHUIO JTA00paTOPHBIX
paloT 1o pu3MKe I CTYIEHTOB BCeX (aKyJIbTETOB IO BCEM
nanpasienusm / E. U. boiikosa [u ap.]; Ypai. roc. 1ecoTexH. yH-T. -
ExatepunOypr: YI'JITY, 2010.-33 ¢

2010

195

12

dwusuka: mporpamma, METOJ. yKa3aHUs U KOHTPOJI. 3a/TaHUS IS CTY-
JICHTOB BCEX CHEIHaTbHOCTEH, 00yJaroNIXcs Ha 04., 3204. ¥ KOH-
TpakT. hopmax oOydenwusi/ Ypai. roc. JecoTexH. yH-T. - ExarepuH-
oypr: YVI'JITY, 2007 - Y. 2/ E. U. Boiikosa [u ap.]. - 50 ¢

2007

162

13

Knanosa A. B. Mexanuka: MeT0/I. pEKOMEHAAINH K PEIICHUIO 3a-
nad no ¢usuke/ A. B. XKnanosa, JI. B. [Tnemesa, B. I'. Yamuna ;
VYpai. roc. iecotexH. yH-T.- ExatepunOypr: YI'JITY, 2007 — 2007 Y.
1.-2007.-36 ¢

2007

203

14

Ncakosa JI. E. DniemenTapHble OIIEeHKH OIIMOOK U3MEPEHHI: METO/I.
yKa3aHus IS CTyJeHTOB Beex crnenuanbHocTeit/ JI. E. Hcakona;
VYpaun. roc. necotexH. yH-T, Kad. dusuku. - ExarepunOypr: [YI'JI-
TV],2012.- 15 c.: umn. .

2012

215

15

Ucakosa JI. E. KoutponpsHsie 3aganus no gusuke. /s crynenton 1
u 2 xypcoB 1o teme "Onruka"/ JI. E. McakoBa; Ypail. roc. 1€COTeXH.
yH-T, Kad. ¢usuxn. - Exarepunoypr: [VIJITVY], 2005. - 32 c.

2005

40

16

Cagenbes, 1.B. Kypc o61eit ¢pusuku: yued. mocobue ais CTyIeHTOB
BY30B, OOyYalOIIUXCs O TEXH. ¥ TEXHOJIOT. HanpasieHusiv/ WM. B.
Cagenbe. - M3x. 7-e, crep. - CI16.: Jlans; M.; KpacHomap, 2007 -
ISBN 978-5-8114-0629-6 T. 1: Mexanuka. MonekymnspHas ¢pusuka.
-432 c.: mi. - ISBN 978-5-8114-0630-2.

2007

140

17

CasenbeB, M.B. OcHoBbI TeopeTnueckoil (usmku: [y4eOHHMK A
ctyneHnToB By30B]: B 2 T./ U. B. CaBenses. - U3na. 3-e, ctep. - CIIG.;
M.; Kpacnogap: Jlanb, 2005. - ISBN 5-8114-0618-5 T. 2: KBanro-
Basg MexaHmuka. - 432 c.: mi. - ISBN 5-8114-0620-7

2005

14




18 | Casennes, 1.B. OcHOBBI TeOpeTHUECKON DU3UKH: [YICOHHK IS
cryzaenToB By3oB]: B 2 1./ U. B. Casennes. - U31. 3-¢, cTep. -

CII6.; M.; Kpacnonap: Jlans, 2005 - ISBN 5-8114-0618-5T. 1: 2005 4
Mexanuka. Jnekrpoanaamuka. - 496 c.: mi. - ISBN 5-8114-
0619- 3.

*- IpeK/Ie YeM IPONTH 110 CChUIKE, HEOOXO0AUMO BOMTU B CUCTEMY

QOYHKIMOHUPOBAHHUE 3JICKTPOHHON MH(POPMALMOHHO-00pa30BaTeNbHON cpeabl obecneyu-
BAeTCs COOTBETCTBYIOILMMHU CPEICTBAMU MH(POPMALIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTHH.

DJIeKTPOHHBbIE OUOJINOTEYHbIE CUCTEMbI
Kaxnplii oOydaronuiics obecredeH JOCTYIOM K 3JIEKTPOHHOM OMOIMOTEUHOM cucTeme
VYTIITY (http:/lib.usfeu.ru/), 9BC Uznarenscrsa Jlans http://e.lanbook.com/, DBC Yuusepcurer-
ckas Ombnmoreka onnain http://biblioclub.ru/, conepxanmx u3aHUsS O OCHOBHBIM H3y4aeMbIM
JMCIMIUTUHAM 1 ¢()OPMHUPOBAHHBIX 110 COTJIACOBAHUIO C MpaBooOafaTesiMu yueOHOi 1 yueOHO-
METOJIUYECKOMN JIUTEPATYPHI.

Cl'[paBO‘ll-[I)Ie u I/IH(l)OpMaIII/IOHHBIe CUCTEMBI
1. CHpaBO‘IHO-HpaBOBaﬂ CUCTEMA <(KOHCYJ'IBT8.HT IImroc».
2. UudopmanmonHo-nipaBoBoii noprai ['apant. Pexxum nocryna: http://www.garant.ru/
3. baza mannbix Scopus kommanuu Elsevier B.V. https://www.scopus.com/

IIpodeccuonanbHbie 6a3b1 JAHHBIX
1. Hayunas snextponHas 6ubaroreka elibrary. Pexxum mnocryma: http://elibrary.ru/.
2. DnekTpoHHBIH (OH] MPaBOBOI U HOPMATUBHO-TEXHUYECKOH TokyMeHTannu «Texskc-
nepT». Pexxum moctyna: http://docs.cntd.ru/.
3. PeecTp HOBBIX M HAMIYYIIAX TEXHOJIOTHH, MATEPHUAIIOB U TEXHOJIOTUYECKUX PEIICHHUIT
HOBTOPHOTO NpuMeHeHus. Pexxim noctyma: http://rnnt.ru/technologies/.

7. ®OHJ O1LIEHOYHBIX CpE€ACTB 1Jisl IPOBEACHUS HpOMe)KyTO‘lHOﬁ aTTreCTalnumn
oﬁyqamumxcn Mo AMCHUIIJIMHE

7.1. IlepeyeHb KOMIIETEHIUI € YKA3aHUEM 3TANOB UX ()OPMHPOBAHUSA B NMPOLECCe 0CBOCHNA
obpa3oBaTeIbHON NPOrpammbl

DopmupyeMble KOMIIETEHIIMU Bun u popma koHTpOIIS
OIIK-1 Crnocoben mnpumeHsATh MaTeMaThdeckue U | [IpoMesKyTOYHBIH KOHTPOJIb: 3a4eT U
€CTECTBEHHOHAYYHBIE 3HAHMS, MCIOJIb30BaTh METOJbI | OK3aMEH B YCTHOM (opme 1o Ouieram.
MaTeMaTHYeCKOro aHajin3a M MOJEIMPOBAHUSA, METO- | TeKyUIMil KOHTPOJb: ONpOC, BBIMOJ-
JIbl €CTECTBEHHBIX HAyK MPHU PElIeHHH 3a1au npodec- | HEHHE I1abopaTOpHOii paboThl, TeCTUPO-
CHUOHAJILHOM NTeATEIILHOCTH BaHKNC

7.2. Onucanue nMokasareJieil U KpUTepUeB OLCHUBAHUS KOMIIETCHIIM T
HA Pa3JMYHbIX ITanax ux (popMuUpoOBaHUs, ONIUCAHHE IIKAJI OLCHUBAHUA

Kpurepun oneHnBaHHMsI YCTHOIO OTBeTa Ha KOHTPOJbHbIC BONPOCHI 3a4yeTa (Ipo-
MeKYTOUHBIH KOHTPOJIb opmupoBanusi komnerenuuii OTIK-1)

3aumeHo — JJaH TIOJHBIN WM YAaCTHYHO IOJIHBIM OTBET Ha IOCTAaBJIEHHBIN BOIIPOC, MTOKa-
3aHa COBOKYIHOCTh OCO3HAHHBIX 3HAHUI 00 0OBEKTE, T0KA3aTeIbHO PACKPHITHI OCHOBHBIE I10-
JIO)KEHUSI TEMBI; B OTBETE IMPOCIEKHUBACTCS UYETKas CTPYKTYypa, JOTHYECKas IOCIEI0BaTEIIb-
HOCTh, OTPaXKaromas CyIHOCTh PACKPhIBAEMBIX MOHSITHI, TEOPUH, SIBIICHUIA. 3HaHHE 00 0OBEKTE
JEMOHCTpHUpYeTCcs Ha (DOHE MOHMMAHUS €r0 B CHCTEME JaHHOM HAayKH M MEXIUCHUIUTHHAPHBIX
cBsazeil. OTBET WM3JI0XKEH JIMTEPATYpPHBIM SA3BIKOM B TEPMHUHAX HAyKH, MOKa3aHa CIIOCOOHOCTH
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OBICTPO pearupoBaTh Ha YTOYHSIOIIKME BOIPOCHI; JOMYCKAIOTCS HE3HAYMTEIbHbIC OIIMOKH WIIN
HEJI0YEeThl, UCIIPABJICHHBIE CIIEL[MATIICTOM C IOMOILBIO «HABOJAIINX» BOIIPOCOB;

He 3aumeHo — CHIEeLHUAINCT JEMOHCTPUPYET HE3HAaHHE TEOPETHYECKHX OCHOB IpEIMeETa,
HE yMeeT JieJlaTh apryMEHTHPOBAHHBIE BBIBOJBI M IPUBOAUTH IPUMEPHI, MOKA3bIBAET ciiaboe
BJIa/ICHNE MOHOJIOTUYECKOM PEeUbl0, HE BiIaleeT TEPMUHOJIOTHEH, IIPOSBISAET OTCYTCTBUE JIOTH Y-
HOCTH U II0CJIEI0BATEIbHOCTH M3JI0KEHUS, I1E1aeT OINOKH, KOTOPble HE MOXKET UCIPAaBUTh, Aa-
K€ MPU KOPPEKLIMHU IIPET0AaBaTEIEM, OTKA3bIBAETCS OTBEYATh HA 3aHATHH.

Kpurepun oneHuBaHusl yCTHOTO OTBeTa HA KOHTPOJIbHbIE BONPOCHI IK3aMeHa (Ipo-
MEKYTOUYHBIH KOHTPOJIb (opMupoBanus komnerenuuii OITK-1)

Oomau4HO — JJaH TMOJHBIN, Pa3BEPHYTHIN OTBET Ha MOCTABJIEHHbBIN BOIPOC, [I0KAa3aHa COBO-
KYITHOCTb OCO3HaHHBIX 3HaHUN 00 0OBEKTE, J0KA3aTEIbHO PACKPHITHl OCHOBHBIE MOJIOKEHUS Te-
MBI; B OTBETE MPOCIEKHUBAECTCS YETKAsl CTPYKTYpa, JJOTHYECKasi [OCIIE€0BATEIbHOCTD, OTPaXato-
1asi CyIHOCTh PAaCKPBhIBAEMbIX MOHSATHI, TEOpUH, siBIeHUN. 3HaHUE 00 O0BEKTE NEMOHCTPUPY-
eTcs Ha (poHe TOHUMAHHUS €r0 B CUCTEME JTAHHON HayKW W MEXIUCIMILIMHAPHBIX CBsi3eil. OTBET
U3JI0’KEH JINTEPATYPHBIM SI3bIKOM B TEPMHHAX HAyKH, ITOKa3aHa CIOCOOHOCTH OBICTPO pearupo-
BaTh Ha YTOYHSIOLIUE BOIIPOCHI;

Xopowio — J1aH TIOJHBINA, Pa3BEPHYTHIA OTBET Ha MOCTABIEHHBINM BOMPOC, MMOKA3aHO yMe-
HUE BBIJICIUTH CYILIECTBEHHbIE U HECYLECTBEHHbIE MIPU3HAKU, IPUUNHHO-CIICICTBEHHBIE CBS3U.
OTBeT 4eTKO CTPYKTYpUPOBAH, JJOTUYEH, U3NIOKEH B TepMHHAX Hayku. OJHAKO JOMYIICHBI He-
3HAUUTENbHBIE OUIMOKH WJIM HEIOYEThI, UCIIPABJICHHbIE CIIELMAIUCTOM C MOMOIIbIO «HABOJS-
IIMX» BOIIPOCOB;

Y0081emeopumenbHo — J1aH HENOJIHBIA OTBET, JIOTUKA U TIOCIIEI0BAaTEIbHOCTh U3I0KEHUS
UMEIOT CYIECTBEHHbIe HapymeHus. [lomyiieHsl rpyoble OMMOKN MpU ONpPEesIeHUH CYIIHOCTH
PacKpbIBa€MbIX MOHSATHI, TEOPUM, SBJIEHUI, BCIEACTBIE HETIOHUMAHUS CHEHAIINCTOM UX CyIle-
CTBEHHBIX U HECYUIECCTBEHHBIX IPU3HAKOB M CBS3€H. B OTBETE OTCYTCTBYIOT BBIBOABI. Y MEHHE
PAaCKpBITh KOHKPETHBIC MPOSBIECHUSI 0000IEHHBIX 3HAHUN HE MoKa3zaHo. PeueBoe odopmiieHue
TpeOyeT MonpaBoK, KOPPEKLUY;

Hey0081emeopumenbHo — CIEHUANINCT JEMOHCTPUPYET HE3HAHHE TEOPETUYECKUX OCHOB
IIpeIMeTa, HE YMEET JeJIaTh apIryMEHTUPOBAHHBIE BBIBOJBI M IPUBOIUTE NIPUMEPHI, TOKA3bIBAET
cnaboe BiaJIeHue MOHOJIOTUYECKON pedblo, HE BJIAJIEET TEPMUHOJIOTHEN, IPOSBIISET OTCYTCTBHE
JIOTUYHOCTH U TIOCIIEA0BATEIbHOCTH W3JI0KEHHUS, JeJIaeT OLIMOKH, KOTOphle HE MOXET HCIpa-
BUTb, JaXKe MPU KOPPEKLIUU IIPEN0AaBaTeIeM, OTKAa3bIBA€TCsl OTBEYATh HA 3aHATHH.

Kpurepun oneHMBaHHMs YCTHOIO OTBETa HA KOHTPOJIbHBIC BOIPOCHI ONpoca (TeKy-
i KOHTPOJIb opmupoBanusi komnerenuuii OIK-1):

Omauuno - paboTa BBINOJIHEHA B CPOK; 0(OpMIIEHUE U CoJepkKaTelbHas YacTh OT4eTa 00-
pasioBbIe; paboTa BBHITIOJHEHA CAMOCTOSTEIBHO; MPUCYTCTBYIOT COOCTBEHHBIE 0000IICHMS, 3a-
KJIIOYeHUs! ¥ BbIBO/bI. OOyJaromuiicsi MpaBMIIbHO OTBETHUJI HAa BCE BOMPOCHI MPH cllaue KOJIOo-
KBHYMa U 3alIUTE OTYETa.

Xopowio - paboTa BBINOJIHEHA B CPOK; B O()OPMIIEHUHU OTUYETA U €r0 COJepKaTeIbHON ya-
CTH HeT rpyObIX OLIMOOK; paboTa BBHINOJIHEHAa CaMOCTOSITENIBHO; MPUCYTCTBYIOT COOCTBEHHBIE
0000111eHus, 3aKITI0UYEeHUS U BBIBOABI. OOyuaromuiics npu caue KOJUIOKBUYMa M 3allluTe OT4eTa
MPABUJIBHO OTBETHJI HA BCE BOMPOCHI C MOMOIIBIO MTPEroaBaTelis.

Yooeremeopumenvno - pabota BBIIIOJHEHA C HapylIeHHEeM Tpaduka; B 0pOpMICHUH, CO-
Jep>KaTeNIbHON YacTH OTuYeTa €CTh HEIOCTATKH; paboTa BHINOJHEHA CaMOCTOSTENbHO, NMPUCYT-
CTBYIOT cOOCTBeHHbIe 0000mmeHus. OOyuaromuiicss Mpu cjlaue KOJUIOKBUYMA U 3alllUTe OT4eTa
OTBETUJI HE Ha BCE BOMPOCHI.

Heyoosnemeopumenvno - odopmieHne oTdyeTa HE COOTBETCTBYET TPEOOBAHHSIM; OTCYT-
CTBYIOT WJIM CJI€JaHbl HEMPABUIbHBIE BBIBOJBI U 00001eHus. OOyuaromuiicss He OTBETHII Ha BO-
IIPOCHI KOJUIOKBHUYMA M HE CMOT 3allIUTUTh OTYET.
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Kpurepun oneHnBaHusi BHINOJHEHUS 3aJaHUIl B TecTOBOH gopme (TeKyluii KOH-
TpoJb popMupoBanus komnerenuuii OIK-1)
[To uToram BBHIMOJHEHUS TECTOBBIX 33JaHUN OICHKA MPOU3BOJUTCS IO YETHIPEXOaylib-
HOM mikase. [Ipu npaBUIbHBIX OTBETaX Ha:
86-100% 3amaHuii — OLEHKA «OMAUYHOY,
71-85% 3amaHuii — OIEHKA «XOPOULO»,
51-70% 3agaHuit — OLEHKA «Y0061emE8OPUMENILHON,
MeHee 51% - olleHKa «Hey0081emeopumesbHo».
Kputepun omneHuBaHHS BBINOJHEHHS JIA0OPATOPHBIX PadoT (TeKylIHii KOHTPOJIb
¢opmupoBanus komnerenuuii OIK-1)
Omauuno - ydallwiicsl BBITIOTHSET paboTy B MOJTHOM 00BEME C COOIIOICHUEM HEOOXOIu-
MO MOCIE0BATEIHHOCTH MPOBEICHUS OIBITOB U U3MEPEHHI; CAMOCTOSTENIBHO U PALIMOHAIBHO
MOHTHPYET HEOOX0IMMOEe 000pYZOBaHNE; BCE ONBITHI IIPOBOJUT B YCIOBUSX U peXHUMax, odec-
MEYHUBAIOIINX TMMOJTYYCHHUE MPABUIBHBIX PE3YIbTATOB U BBIBOAOB; COOMIOAAET TpebOBaHUA Mpa-
BIJI OE€30MTACHOCTH TPY/Ia; B OTYETE MPABMIIBHO U aKKypaTHO BBITOJHSET BCE 3aIMCH, TaOJIUIIBL,
PUCYHKH, YEPTEKHU, TpadUKH, BBIYUCICHUS; PABUIHLHO BHITIOIHSIET aHAJIN3 MOTPEIIHOCTEH.
Xopouwio - ydamuiics BBITIONHSET paboTy B TIOJTHOM 00beMe ¢ COOTI0ICHHEM HEe00X0TMMOA
MOCIIE0BATEIHLHOCTH IPOBEACHHUSI ONBITOB U U3MEPEHUI; CAMOCTOSTENILHO U PallMOHAIEHO MOH-
TUPYET HEOOX0quMOe 000pYyI0BaHUE; BCE OTBITHI MTPOBOJIUT B YCIOBHAX U PEKUMaxX, 00ecCTIeyu-
BAaIOIUX [OJIyU€HUE TMPABUIBHBIX PE3YJIbTATOB U BBIBOJOB; COOMIOJAET TpeOOBAaHUS MPABUI
0€30IaCHOCTH TPYyZa; B OTYETE MPABHIBHO M aKKYPAaTHO BBITIOJIHSET BCE 3alUCH, TAOIHIIBI, PH-
CYHKH, YepTEKH, TpadKH, BBIYUCICHUS; IPABIIIBHO BBIMOIHAET aHAU3 MMOTPEIIHOCTEH, HO ObI-
JI0 IOMYIICHO JBA - TPU HEJ04YeTa, He Oosee 0JHON HerpyOoil OIMOKY 1 OTHOTO HETOUETA.
Yoosnemeopumenvno - pabora BBINOTHEHA HE MOJIHOCTHIO, HO 00bEM BBHIMOJIHEHHOHN 4Ya-
CTH TaKOB, TIO3BOJISET MOJTyYUTh MPAaBUIBHBIE PE3YIIbTATHl U BBIBOJBI: €CJIM B XOJI€ TIPOBEICHUS
OTIBITA ¥ U3MEPEHUH ObUTH JOMYIIEHBI OIIUOKH.
Heyoosnemsopumenvro - paboTa BBITIOTHEHA HE TOJHOCTHIO 1 00BEM BBITIOJTHEHHOW YacTH
paboThl HE MO3BOJSIET CclelaTh MPABUIBHBIX BBHIBOJOB: €CJIH OIBITHI, U3MEPEHHS, BRIYUCICHUS,
HaOJIFOICHUS TIPOU3BOIMIIUCH HEMTPABUIIHHO.

Kputepuu oueHuBaHUSI BbINOJHEHUS] KOHTPOJBHBIX PadoT 00y4YaloUMucs 3204-
HOIi (hopMbI 00yUeHns (TeKyuii KOHTPOJIb popmupoBanus komnerenumii OIK-1)

Omauyno - OOYYAIOIIMICS BHITIOJNHSIET pa0OTy B MOJHOM O00OBEeMe ¢ COOJIIOCHIEM HE00-
XOJMMBIX TpeOOBaHUil; B pabOTe MPaBUIIBHO U aKKYPATHO BBIMOJIHSET BCE 3aIMCH, TaOIMILIbI, PU-
CYHKH, YepTEeXH, IpaduKd, BBIYMACICHUS; MPABHIHLHO BBIOJIHSIET MPOBOJHUT pEHICHHE 3ajad,
aHaJIMU3 MOIPELIHOCTEM.

Xopouto - 00y4aronuiics BBITIONHIET padOTy B MOJHOM O00BEME C COONIOJICHHEM HE00XO-
JTUMBIX TpeOOBaHUH; B pabOTe MPaBWIBHO U aKKYpaTHO BBIMOJIHSAET BCE 3alHCH, TaOIUILbI, PU-
CYHKH, YEpPTEKH, TPaQUKH, BBIUUCICHHS, MPABUILHO TPOBOIMUT PEIICHHUE 3a/ad, aHaiu3 Io-
IpeIIHOCTEeH, HO OBUIO JIOMYILEHO JBa - TPH HeJo4eTa, He 0ojiee 0AHOM HerpyOoil ommoKku 1 of-
HOT'O HEJOYETA.

Yooeremeopumenvrno - paboTa BBINOIHEHA HE MOJIHOCTHIO, HO 00OBEM BBHIITOJHEHHOH Ya-
CTH TaKOB, YTO ITO3BOJISIET TIOYYUTh TPABUIIBHBIC PE3YIbTATHI U BEIBOJIBI: €CIIM B XOJI€ PEIICHUS
ObUIM JONYIIEHBI OIIUOKH.

Heyoosnemsopumenvro - paboTa BBITIOTHEHA HE TTOJHOCTHIO M 00EM BBITIOJTHEHHOW YacTH
paboThbI HE MO3BOJISET OLEHUTH MPABMIIBHOCTD MOJIYYEHHBIX PE3YJIbTAaTOB; paOOThl HE BBIIIOJIHE-
Ha.

7.3. TunoBbie KOHTPOJIbHbIE 32JIaHUS WM WHbIe MATEPHUAJbI, HEOOXOAUMBbIE IJIsl OUEHKHU
3HAHM, YMEHUiHl, HABBIKOB M (MJIH) ONBITA [IEATEJbHOCTH, XaPAKTEPHU3YKIIHUX ITAMNbI
(popMupoBaHus KOMIEeTEeHIIUI B IIpoIecce 0CBOCHUA 00pa30BaTeIbHOI MPOrpaMMbl
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KoHTpoJibHbIe BOPOCHI K 3a4eTy (IPOMEe:KYTOUHbIH KOHTPOJIb)
(pasaennl «Mexanuka», «MoJiekyasgpHas pusuka. TepMoaguHaMmuKa)

1. Kunemaruka Touku. Cucrema equnul. MarepuanbHas Touka. Cucrema orcuera. Tpa-

exropus. IIyre. CxopocTs. Yckopenue. TaHreHnmanpHoe, HOpMalIbHOE, IIOJTHOE YCKO-

pEeHMUSL.

KunemaTuka BpaniaTeabHOro ABM)KEHUS. Y TJIOBOM ITyTh, YIJIOBOE IIEPEMELIEHHE, YIIIO-

Basi CKOPOCTb, YIIIOBOE YCKOpeHHE. CBsI3b JINHENHBIX U YIJIOBBIX XapaKTEPUCTUK.

Ilepssiii 3akoH HproToHa. IHEpLIManbHble CUCTEMBI OTCUYETA.

Bropoii 3akon Herotona. [IpeoOGpazoBanus ["ammes.

Tpetuii 3axkoH HproToHA. 3aK0H coXpaHeHUs UMITyJbca. L[eHTpanbHblid yaap 1mapos.

Pabora nepemennoii cuiel. Momuocts. Pabora cuibl ynpyroctu. KoncepBatuBHbie

cuiibl. PaboTa KOHCEpBAaTUBHBIX CHUJI 110 3aMKHYTOMY ITYTH.

KuHeTnueckas v NOTEHIMAIbHAS YHEPTHs 3aKOH COXPAHEHUS SHEPIHUH.

MowmeHT uHepuuu TBepAoro Tena. Tabnuiia MOMEHTOB UHepLuu (1ap, JUCK, 00py,

ctepxenb). Teopema Llltelinepa. PaBHOBecue cuCTEMBI Tell.

9. OcHOBHOE ypaBHEHUE JUHAMUKH BPAIIATEILHOTO IBUKEHUS. 3aKOH COXPAaHEHUs MO-
MeHTa umnyisca. [ Ipumenenue.

N

[o2 3N &) BE SN0}

oo

10. ["apmonmnueckue konedanusi. CKOpOCTh U YCKOPEHUE TTPH TAPMOHUYECKOM KOJIe-
Oanuu. DHeprus KoieOaHuu.

11. CrnosxeHue 0IMHAKOBO HAIIPaBJIEHHBIX TAPMOHUYECKUX KOJIOaHUM

12. [Tepuon xoneGanuii MATEMaTHYECKOTO B (PU3UIECKOTO MAITHUKOB.

13. Brinyxaennbie konebanus. Pezonanc.

14. Pacnipoctpanenue konedaHuil B ypyrux cpefax. 3ByKOBbIE BOJIHBI.

15. OCHOBHbIE IPUHLIMIIBI 001EH U CIIEHUAIbHOM TEOPUN OTHOCHUTEIBHOCTH.

16. . Kocmuueckue ckopoctu. «HepHbie ABIPBI».

17. OcHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KUHETHUYECKON TEOPUH ra30B.

18. CocrosiHus, TapaMeTphbl COCTOSIHUS, U30TPOIIecChl. OTBITHBIC TA30BbIE 3aKOHBI.

19. YpaBHEHHE COCTOSIHUA UacanpHOro raza. Cmecu ra3os. 3akoH [lanbroHa.

20. BuyTpeHnHsis sHeprus uaeanbHoro raza. Padbora rasa B u3ormnporeccax.

21. IlepBoe Hauano TepMOIMHAMMKH TEMI0EMKOCTh HACAIBHOIO ra3a.

22. Pacnipenenenue monekys o ckopoctsam. Pacnpenenenne Makcseinna. Oneit
IITepHa.

23. Bbapomerpuueckas popmyna. Pacripenenenne MojeKyn B HOTEHIIMAILHOM T0JIE
cuit. Pacnipenenenue bosnbiimana)

24. Anmmnabatudeckuii mpouecc. Bropoe Hayano TepMoIuHaMUKY.

25. Kpyrossie npouecchl. Lukin Kapro. KIT/{ TeruoBoil MalvHsbl.

26. CraTHCTHYECKHMI CMBICHT 2 Havyaja TEPMOJINHAMHUKH. JHTPOIIHSI.

27. YpaBHeHue cocTosiHuA peasibHOTO ra3a. M3orepmsl Ban-nep-Baainbca.

28. IToBepXHOCTHOE HATSKEHUE B KHUAKOCTHU. J[aBiIeHNE 101 U30THYTOM MMOBEPXHO-
CThI0 )KUIKOCTH. CMaunBaHUE U KalWJUISIPHBIE SIBJICHUS.

29. ®da30BbIe paBHOBECHS U (Da30BbIE IEPEXOIBI.

KoHTpoJsibHbBIE BONPOCHI K 3K3aMeHY (IIPOMEKYTOYHBbIH KOHTPOJIb)
(pazaea «duekTpomarderusM. Onruka. @Pu3uKa aTromMa)

B3anmoneiicTBue 3apsnoB. DnekTpudeckoe nojue. 3akoH Kynona. [IpuHiun cynepnos3u-
117038

HanpsbxkeHHOCTB 10151, CO3JaHHOTO CHCTEMOM TOUeUHbIX 3apsaa0B. ['paduueckoe nzob-
pakeHue 3nekTpuueckoro noss. Ilotok Bekropa mnaykuuu. Teopema Octporpaackoro-
I'aycca u ee npuMeHeHue.

PaboTa cuit 3neKTpruUecKoro moJs 1o nepeMerieHuro 3apsaaa. CBs3b MOTEHIMANA ¢
HaIpPsHKEHHOCTBIO MO,

Hupkynsiius BeKTopa HanpsikeHHOCTU. [loTeHIral 31eKTpoCcTaTHYeCKOro moJsl.
Pacripenenenue 3aps10B B IPOBOJHUKAX. DIIEKTPOEMKOCTh IIPOBOAHUKOB M KOH/IEHCA-

TOPOB. DHEPTUs AIEKTPUUECKOTO MOJIs.
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10.
11.
12.

13.

14.

15.

16.

17.
18.

19.
20.
21.
22.
23.

24,

25.

26.

217.

28.
29.

30.
31.
32.

33.
34.
35.
36.

37.
38.
39.
40.
41.
42.
43.
44,

Cuiia ¥ IJIOTHOCTH TOKa. 3akoHbl OMa.
PaGora u momiHOCTH TOKA. 3akoH [xoyns-Jlenna.
3akonbl Kupxroda amst pa3BeTBICHHBIX Ieneil. PacueT cIoKHON 1enu METOJIOM Y3JI0BBIX
Y KOHTYPHBIX YPABHEHUH.
JlunosibHBIE MOMEHTHI MOJIEKY audiekTpuka. [lonspusanus nusnexktpukoB Cernero-,
IIb€30-, MUPO3JIEKTPUKU. [IprMeHeHHe B KauecTBe JAaTYMKOB CUCTEM aBTOMATHKH.
YpaBuenuss Makcgeia.
OnbIThI, TOATBEPKIAOIIME NIEKTPOHHYIO IPUPOY TOKA B METaJlIax.
BbIBO/1 3aKOHOB U3 JIEKTPOHHOM TeopuM (3akoHbl OMa, JIxoynsa - Jlenna, Bunemana-
@®panua). TpyIHOCTH KJIACCUUECKOM 3JIEKTPOHHON TEOPUU METAIJIOB.
OO6pa3oBaHue YHEPreTHUECKHUX 30H B KpHcTaiax. KBaHTOBast 3JIEKTPOHHAS TEOPHUS Me-
TaJUIOB. .
CobcTBeHHast MPOBOIUMOCTD MOMYIIPOBOAHUKOB. [IpuMecHast mpoBOIUMOCTD MOIYIIPO-
BOJHUKOB.
JlonynpoBoiHUKOBBIE AMOABI U TpUOABL. [IpuMenenne B TexHuke. MIHTErpaibHbIE TEX-
HOJIOTHH.
MarnuTtHas nHIYKIust Pamka ¢ TOkom B MarHuTHOM 1osie. ['paduueckoe n3o0paxeHue
MarHUTHOTO IOJISL.
3axoH buo-Casapa - Jlamuiaca. [Ipumepbl (MarHUTHOE 10JI€ IPSIMOTO ¥ KPYTOBOI'O TOKA).
JlelicTBre MarHUTHOTO 10JIs HA TOK. PaboTa 1o nepemenieHuto NpoBoIHUKA C TOKOM B
MarHuTHOM I10JI€
. Cuna Jlopenua. JIBuxeHue 3apspKeHHOM YacTULIBI B OTHOPOJIHOM MarHUTHOM TIOJIE.

[MKI0TpOH. 3aKOH MOJIHOTO TOKA.
Pacuer marauTHOM Henu. MarHuTHBIE CBOKCTBA BELLIECTBA.
3akon ®apanes. [IpaBuio Jlenua.

[ToctynarensHOE ABM>KEHNE IPOBOJA B MArHUTHOM IToJie. BparmiarenbHoe 1BUKEHHUE
paMK{ B MarHUTHOM TIOJI€.
SIBneHre caMOMHAYKIMHU. DKCTPATOKY 3aMbIKaHUs U pa3MbIKaHUs. DHEPIUs MarHUTHOTO
IOJIAL.
PazButue B3rs110B Ha ipupoay ceera. [Ipunimn I'rolireHca. BeiBo1 3aKOHA OTpaXeHUs U
IIPEJIOMIJIEHHS] CBETA HA OCHOBE NpuHIHAIA [ tolirenca.

KorepeHTHble BOJIHBL. Y CI0BUS MaKCUMyMa U MUHUMYMa. CriocoObl ojryyeHus Kore-
PEHTHBIX BOJIH.
PacueT nnTepdepeHIIMOHHOM KapTUHBI OT JABYX UCTOYHUKOB. MHTepdepeHius B TOHKUX
ieHkax. Konpna HeroToHa.

Meron 300 @penens. udpakuus Ha menu. AudpakuronHas pemerka.
Judpakiys Ha IpOCTPaHCTBEHHOM perieTke. OU3NYeCcKuil CMBICI CIEKTPATIbHOTO pa3-
JIOKEHUS.
EcrecTBeHHBII 1 OJISIPU30BaHHBINA CBET. J|BOMHOE JIy4enpesIOMIICHHE.

Bpanienue miockocTy noaspu3aluu.
doTomMeTpruecKre BeIUYNHBI, €IMHUIIBI U3MepeHus. V3nydyeHue u noriomeHue sHep-
TUH.
3akoH Kupxroa. 3akoHbI TEMIOBOTO U3Iy4YEHUSI.
«Ynprpaduoneronas karactpoday». ['unoresza u popmyna [lnanka.

®doroaddext. 3akonsl CToneToBa. YpaBHeHHE DUHINITEIHA.
Macca u umnynsc ¢porona. JlaBnenue ceera. OnbiT Jlebenena. pdext Komnrona. Kop-
MYCKYJIIPHO-BOJIHOBOM JTyaJIn3M.
Atomuas mozenb Tomcona. OnbiTel Pesepdopaa mo paccessHuo o - YaCTHII.
[Toctynatel bopa. 3aKOHOMEPHOCTH B @aTOMHBIX CIIEKTpaX.
®opmyna baibmepa. ATom Bogopoza M €ro CrekTp no teopuu bopa.
KsanToBsie uncina. [leproandeckas Tabnuia Menaeneena.
Hyxnonsl. CTpoeHue u xapakTepuCTHKa A1pa.
Snepusie cuibl. JleexT Macc. DHeprus CBA3M.

MarautHsl€ U 3JIEKTPUUECKUE CBOWCTBA SAEP U SJIEPHBIE MOJEIIH.

PagnoakTuBHOCTB. 3aKOH PaJMOAKTUBHOIO pacmnaia. 3aKOHbl COXPaHEHUS.
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45. 3akoHOMEpPHOCTH O- U B-pacnaja.
46. IIpoxosxaeHne 3apsHKCHHBIX YaCTHUI U Y-M3IIydeHHs Yepe3 BemecTBo. MckyccTBenHas pa-
JTMOAKTUBHOCTb.

3ananus B TecTOBOI hopMme (TEKYIIMi KOHTPOJIb)
(pparmenT) k pa3zneny «MexaHuka»

1. Ilpu kakoM yCIOBUHM JABM)KEHHE TOYKH OyIeT KPUBOJIMHEHHBIM C IEPEMEHHOH 10
BEJIMUYMHE CKOPOCTHIO?

1) an=0 2)an O 3)an O 4) an=0
a=0 a o0 a=0 a o0

2. TCJ'IO, 6pOI_HeHHOG BEPTUKAJIBHO BBCPX, BCEPHYJIOCh B HAYAJIbHYIHO TOUYKY. Kakune u3
IpCACTAaBJICHHBIX T’ paq)I/IKOB COOTBCTCTBYIOT ABHIKCHHUIO 3TOT'O Tema? v

— CKOpOCTb Tela, X — IIyTh, IPOMICHHBIN TEIOM.
D 2) 3) 4)
Y\ Vk v A X A
N > >
0 t 0 t 0 N\t ¢ t

3. Teno maccoit 0,1 kr paBHOMEpHO ABMXKETCA MO OKPY)KHOCTH CO CKOPOCTBIO 2 M/C.
Haiitu u3menenue ero ummysisca mpu nosopote Ha 180 .

1)0,22)0,3 3)0,4 4)0,8 5)1,2

4. Teno maccoit 0,1 Kr paBHOMEPHO JBIKETCSI TI0 OKPYKHOCTH CO CKOPOCTBIO 2 M/C.
Haiitn m3mMeHeHue ero umiyibsca npu moBopote Ha 90 .

1)0,22) 0,28 3)0,34 4)0,4 5) 0,56

5. YenoBek CTOMT Ha HEKOTOPOM BBICOTE Hal ypoBHeEM 3emiyid. OH OpocaeT TEpBBIA IIap
BEPTHKAILHO BBEPX C HEKOTOPOM HAYambHOW CKOpPOCTBIO; 3aTeM OH OpocaeT BTOPOi
TaKOM >K€ Iap BEPTUKAIBHO BHU3 C TAKOW K€ CKOpPOCThIO. YUemy paBHO OTHOIIEHHE
KOHEUHBIX CKOPOCTEH 11apoB?

6. Paccrosame w™exay craHmusamu merpo 1,5 kM. I[lepByio TOJOBHHY €ro Imoesn
MIPOXOANUT PAaBHOYCKOPEHHO, BTOPYIO — PAaBHO3aME/ICHHO, HAa CTAHIIMSX OCTAHABIUBACTCS.
MakcumaiibHasi CKOpOCTh Ha Tieperone 54 km/4. HaliTh Bpemsi IBYDKEHHS TOE37a MEXIY
cradusamu. Otset B equaunax CHU.

7. Temo wmaccoit 200 xr paBHOMEpHO TIOJHMMAIOT 10 HAKJIOHHOW IIJIOCKOCTH,
obpasyromeit yron 30 c¢ ropusoHToM, npukiaabiBas cuiay 1500 H Bmone nuHUUM
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nBukeHnsa. C KakuM yCKOPEHHMEM Tejo OyleT COCKalb3blBaTh BHU3 BJOJIb HAKJIOHHOM
MJIOCKOCTH TIOCIIE TIPEKPALLEHUS ACHUCTBUS CUITBI?

8. C kakum yckopeHueMm aBmxercs audTt maccord 100 kr, ecnmm cuiia HaTSOKEHUS pPaBHA
800 H, a ckopocTh ¥ yCKOPEHHE HAMpPaBIICHBI B OJTHY CTOPOHY.

9. ABTOMOOWIIB IBUTAETCS B TOPY € yCKOpeHueMm 1 M/CZ. VYkion ropsl 5 M Ha 100 M myTH.
Macca aBromoOmis 900 kr. Koaddurnment tpenus 0,1. Halitu cumy Tsru nBuraTess.

10. Kakue 3axoHEBI COOTBCTCTBYIOT BpallICHUIO C HW3MCHCHHEM
HalpaBJIeHUs?
1) S=(1+t)%; 2)S=10-t?%; 3)S=t3-2t 4)S=t-2t?

11. HaiiTH OTHOIICHHE KUHETHYECKMX DHEPrHil CKOJbKeHWs: 1) oOpyua u 2) mmcka,
UMEIOIIUX paBHBIE Macchl (M) U OJAMHAKOBBIE CKOPOCTH IieHTpa Macc (V).

1)1  2)05 3)133 415 5)2

12. Ha xakux prCyHKaxX BEKTOp YIJIOBOTO YCKOPCHHSI HAIIPABJICH NEPIICHIUKYISIPHO YEPTEKY
«yga Bacy?

1) 2) 3) 4)

0 QO © ©

13. YrmoBoe YCKOpCHHUE TCJId, BpallarolCrocd BOKPYT HCHOI[BH)KHOﬁ OCH,
HU3MCHACTCS, KaK IIOKa3aHO Ha pPHUCYHKE. Ykaxure TOYKH, COOTBCTCTBYIOIIIUC
MAaKCUMaJIbHOMY U MUHUMAJIbHOMY 3HaAYCHUAM KUHETHYICCKOU OHCPTHHU TEIIA.

14. HeBecoMBlii KEeCTKHI CTEPKEHb UIUHBI L

CcBOOOMHO JIeXKHUT Ha JBYX omopax A um B. B Ttouke C,
OTCTOSIILIEN OT A Ha pacCCTOSTHUM S, HA CTEPKEHD JIEHCTBYET
BepTukanbHasa cuna F. Cuna peakiuu B onope A paBHa
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15.0npenenum Tpu 3Tana IBMKEHUS IMYJH B IaOOpaTOpHOM paboTe (CYMTaTh, YTO CONPOTUB-
JICHHE BO3/1yXa HUYTOXKHO Majo).1 3Tan- JBM)KEHUE MyJIU OT MECTa BBICTpEJIa 10 MULIEHHU. 2
3Tan — B3aUMOJAEUCTBUE YU U MUILLIEHU. 3 3Tall — IBUKEHUE ITYJIM U MUILIEHHU 10 IyTe OKPYXK-
HOCTH.

3aKOH COXpaHEHUs SHEPTUU MOKHO IIPUMEHSATh

Ha stane 1

Ha srane 2

Ha »srane 3

Ha sramne 1,2,3

3aKOH COXpaHEHMsI SHEPTUU IPUMEHSATD HENb35

vk w N

16.3aKk0H COXpaHEHUsI UMITYJIbCa MOKHO MPUMEHATH
Ha srane 1

Ha »stane 2

Ha srane 3

Ha sramne 1,2,3

3aKOH COXpaHEeHHs UMITYJIbCa TPUMEHSTh HENb3s

o B WODN

17.Y nap mysau 0 MUILIEHD SBJISIETCS

1. AOGCOJIOTHO YIIPYTUM M IICHTPAIBHBIM
AOGCOIIOTHO HEYIPYTUM U HEHTPaIbHbIM
AOCOIIOTHO YIIPYTHM H HELIEHTPAJILHBIM
AOCOIIOTHO HEYIPYTHM U HELICHTPAIbHBIM
Her npaBunbsHOrO OTBETA.

vk wnN

18.ITpu ynape nmynu o MUILIEHb

1. Beigensercs Temno

2. Ilornomaercs remno

3. MoseT BBIIEIATHCS WU MOIJIOMATHCS TEIUIO (3aBUCUT OT CKOPOCTH ITYJIH)
4. Her npaBuIBbHOTO OTBETA

19.11pu yBenMueHUH MacChl IYJH, €€ CKOPOCTh

1. YBeauuuBaeTcs

2. YMeHbIIaeTcs

3. MoxeT yBennunuBaThCs WIM YMEHBIIATHCS (3aBUCUT OT MACCHI TTYJIN)
4. He mensercs

¢parmenT k pasgeny “MonekyasapHas GU3NKA U TEPMOAUHAMHUKA”

1. Ckonbko Mosekyst cepuuctoro raza SO2 coxepxures B 1 kr atoro raza?

N

Ha pucyHke nanbl mapaMmeTpbl JABYX COCTOSHUM Ta3za. TpeOyeTcs COBEpUIMTH MEPEXO0] U3
coctostHui | B cocTostHuE 2

P C IOMOILBIO:
A) N306apsl 11 ©30TEPMBI

b) N3orepmbl 1 n30X0pbI
B) U306aps! 1 130X0pbI

Haueptute B koopaunatax P, T kaxnapii u3
YKa3aHHBIX TIEPEXO0JIOB.

[
|

\

3. Kak m3menuTcs BHYTPCHHSAA SHCPrusaA HACAJIBHOIO Ta3a, €CJIM €ro AaBJICHUC U 00BeEM

yBenu4yarcs B 2 pa3a’?
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4, Kakue Monekynsl B arMocepe JBHIKYTCS OBICTPEE: MOJIEKYJIBI KUCIOPOJAA MK

YIJIEKUCIIOro raza’?

5. I'papuk kakoro mnpomecca u3o0paxeH Ha pucyHke? Kak HM3MeHWIach IUIOTHOCTH U
BHYTPEHHSISI SHEPTUs rasa.

>V
(parmenT k paszaeny «JIEKTPOCTATUKA)

1. 3Bapsag Ha IWIOCKOCTM paclpeseieH ¢ IMOBEPXHOCTHOM IUIOTHOCTBIO G. ONpeneuTh
noTok BekTopa E uepe3 moBepxHOCTH Ky0a ¢ pedpoM a.

2. I[Ba OJWHAKOBO Sapﬂ)KGHHI)IX mapHKa IIOABCHICHHBIX HA HUTAX O)II/IH&KOBOﬁ JJIMHBI B
O6HIGI>1 TOYKEC HAXOIOATCA B paBHOBeCI/II/I. KaK JOJKHA UIBMEHHUTHLCS Macca HIapI/IKOB, T-ITO6I:;I
NIpU YMEHBIIICHUN 3apsijia KaXKI0ro B 2 pa3a yroji MeXy HUMU He u3MeHusIcs. PaccMorpure tg
o, TIe

0-TIOJIOBUHA YTJIa MEXKIY HUTSIMH.

3. IInockuit BO3,I[y1HHLII>i KOHACHCATOP 3aIIOJIHACTCA HAITIOJIOBUHY JAUIJICKTPUKOM C
,Z[I/IBJ'IGKTpI/ILICCKOI\/'I MMPOHUIAEMOCTBIO €. OHpe,Z[eJ'II/ITL KaK U3MCHSCTCA EMKOCTb KOHACHCATOPA
IIpU 3aI10JIHCHUH.

V272, o

4. B Kakux Ciyqasix 3apspKeHHasi 4aCTUIA B DJIEKTPUUYECKOM I0JI€ IBHXKETCS IO CUIJIOBOM JIMHUM?

A) CunoBasg nuHMS T1OJIA MPSAMOJMHENWHA, M HadaJbHas CKOPOCTb YacTHLBI Vo
HalpasJieHa BJI0JIb 9TOH JMHUU.

B) CunoBast munus mosnst KpuBoiuHelHa u Vo=0.
C) CunoBas nuHMS 110JI KPUBOJIMHENHA U BEKTOP Vo HAIPaBJIEH 110 KacaTeJIbHOW K HEM.

D) 3apsukeHHass 4acTHIla BCErja JBHXKETCS MO CHJIOBOM JIMHHM 3JCKTPHUYECKOTO ITOJISL.
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®parmeHT K pasaeay «TepmogunamMukay.
1. YeMy paBHO YHMCJIO CTENEHEH CBOOOABI aToMapHOro kuciaopoaa (0)?

3, 5, 6, HET IPaBUJILHOTO OTBETA

2. Tlokasarens anmuabarel paBeH 1,4. DTo MOXKET OBITh

I'enuii (He), naps! Boasl (H2O0),  monexynsapuslil Bogopon (Hz), Her npaBuibHOro oTBETa
3. Temneparypa narpeBatens asurarens 400 K, a temneparypa xomoguinbHuka 200K. Uemy
paBeH MakcuMaiabHO Bo3MOXkHBIM KIIJ[ aT0it Mammub?

100%, 75%, 50%, 25%

4. Kakue ycinoBusi HEOOXOIMMO BBIITOJHUTD, YTOOBI MallInHa OblJIa WeaTbHON

Pa6oraer no nukiy Kapuo

Pabotaet no nuxiy OTTO

Pabouee Teno upeanbHbIHA ra3

PaGouee Teno peanbHbIil ra3

OOpaTUMbIi UK

HeoOpaTtumplii UK

5. K pynkuusam (mapamerpam) COCTOSTHUSL OTHOCSITCS

JaBnenue, paboTa rasa, BHYTPEHHSIS SHEPTHs,

KOJIMYECTBO TEILJIOTHI, TOJIyYEHHOE OT HarpeBaress

3agaHus I KOHTPOJIbHOI padoThl o0y4aromuxcs 3a04Hoi (popMbl 00ydyeHus (TeKyLIMit
KOHTPOJIb)
TeMa DJIeKTPOMATHETU3M.

1. JIpa maneHpkux mpoBoismMx mapuka MaccaMd M=0,1 I MOJBENIEHB Ha IJIMHHBIX
HEMpoBOAAUMX HUTAX JiauHOM (=20 cMm kaxmas K oJHOMY Kprouky. Ilomyums
OJIMHAKOBBIA 3apsiJ, IIApUKU pa3oLUIUCh, 00pa3oBaB Mexnay HuTsmu yroa 60 . Haiitu
3apsj KaKJ0ro 1apuKa.

2. Haiith HanpskeHHOCT, mOJA B Touke A Ha pacctosHmn 10 cM OT KoHIa
PaBHOMEPHO 3apsbKeHHON HUTH JunHON 20 cM, ecnu 3apsin HUTH q=3HKU U Touka A nexXuT
BJIOJIb HUTH.

3. OrnpenenuTs NOTEHIIMAT TOYKHU OIS, HaXoJsIeiicst Ha pacctossauu 10 cm

OT IIEHTpa 3apsHKEHHOTO Iapa paauycoM 1 cMm (e=2), ecnu noteHimai mapa paseH 300
B.

4,  Tox B NpoBOAHUKE cONMpoTUBIecHHEM R=15 OM paBHOMEPHO BO3pAcTaeT OT HYJs [0
HEKOTOpOI0 MaKCUMyMa B TEYeHHE 5 c¢. 3a 3TO BpeMs B IPOBOJHHUKE BBIIEINIOCH
kosmmyecTBo TertoTel Q=10 x/[x. Haiftu cpeanee 3HaueHHe CUIIBI TOKAa B MPOBOJHUKE 32
3TOT IPOMEXKYTOK BPEMEHH.

JIBe Oatapen W peocTaT COeIMHEHBI, KaK IMOKa3aHO Ha pucyHke. £=12 B, r1=2 Owm, €,=24 B,

r1=6 Om, R=16 Om. OnpenienuTh cuily TOKa B Oatapesx U peocrare.
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5. Tlo TOHKOMY NpPOBOJHHMKY, M30THYTOMY B BHJIE NPABHJIBLHOIO INECTHYTONLHHMKA CO
ctoponoit a=10 cm, umer tok cuioi 1=20 A. OmnpenenuTs MarHuTHYIO WHAYKLHIO B
IIEHTPE IECTHYTOIbHHKA.

6. Burox pammycom R=20 cM, mo KoTopoMy TedeT TOk cuioii | = SA, cBoGomHO
YCTAaHOBWJICS. B OIHOPOJHOM MAarHUTHOM Tojie HampsbkeHHocthto H=1000 A/m. Burtok
MTOBEPHYJIM OTHOCUTEIHHO JHaMeTpa Ha yroJl a=30° OnpenenuTs COBEPIICHHYIO PaboTy.

Tema Onruka

1.ITokazaTenu mpenomieHuss nByX BemectB Ni=1,5 u np =2,4. KakoBo M0MKHO OBITH
OTHOIIEHUE TOJIIIMH ATHX BEIIECTB, YTOOBI BPEMsI PACIPOCTPAHEHHUs CBETa B HUX OBLIO
OJIMHAKOBBIM?

2.0mpenennTe ONTUYECKYIO Pa3HOCTh XOJa IBYX JIy4el, OTPaKEHHBIX OT BEpPXHEH U
HIDKHEW TOBEPXHOCTEH MJICHKH, TPU yCJIOBMHM HOPMAIBHOTO TMAJCHHUS CBeTa Ha IUICHKY.
CrenaiiTe puCyHOK X0/1a 9THX JTy4YeH.

l n1=1,5
dT n1=1
n3=15

3. BeiBecTn ¢opMyny i OnpeAeieHHs paaryca CBETJIbIX Koiell HbloTOHa B OTpa)KeHHOM
cere. Crienarh pUCYHOK X0/ JIy4yei.
4. OmpenenuTh CKOPOCTh PAcIIpOCTPAHEHUS CBETAa B HEKOTOPOM BEIIECTBE, €CIIM M3BECTHO, YTO
MPECIBHBIN YTOJl TIOJIHOTO BHYTPEHHETO OTPAKEHHS PAaBEH YTy MOJHON MOJSPU3AIMU MPU
OTPaKEHUU CBETa OT ATOTO BEIIECTBA.

IIpuMmepHbIe BONpockI A5 0Npoca (TeKymuii KOHTPOJIb)

1. 1.OcHOBHBIE MOHATUS KUHEMATUKH (IIyTh, IEPEMEILIEHUE, CKOPOCTh U YCKOPEHUE MaTe-
puanbHOM Toukn) HopmanbHOE U TaHTEHIIMAIBHOE YCKOPEHHE.
2. PaBHOYCKOpPEHHOE MPSIMOJIMHEHHOE IBIKEHUE. 3aBUCUMOCTh KOOPJIMHATHI M CKOPOCTHU

OT BPEMEHH.
3. KpuBonuHueitHOe IBHKEHHE U IBUKEHUE 110 OKPYKHOCTH (TIEpHOJ], YacTOTa, YIIoBas

CKOpOCTbh, YTIIOBOE YCKOPEHHE).
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10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

21.
22.

23

28

3axonsl HeroToHa. JluHaMKKa cucTeMbl MaTepUAIIbHBIX ToueK. LIeHTp macc.

Nmiynbc. 3aKOH COXpaHEHHs] UMITYJIbCA.

KoHcepBatuBHbIe 1 HEKOHCepBaTHBHBIE CHIIbIL. [loTeHIManbHOe cunoBoe noje. Padora n
KMHETUYECKas SHEPrus. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUU.

JuHamuka TBEpIOro Tena, MOMEHT cuil. OCHOBHOE ypaBHEHUE AMHAMUKH BpallaTeabHo-
r0 JIBU>KECHHS.

MoMeHTHI HHEepIUH (MaTepHuaabHas TOYKa, TUCK, 00pyd, map, CTepxkeHb). Teopema
I'toiirenca — IlTelinepa.

MowmeHT umiyinbca TBEpIOro Tena. 3aKOH COXpaHEHUS] MOMEHTa uMmiynbca. Kunernye-
CKasi SHEprusi BpalleHUsl.

INapmonnueckue konebanus. Duzndeckuil MasTHUK.

[Tnockast BoiHa B ogHOpogHOM cpene. Chepuueckast BoaHa.

YpaBHEHHE COCTOSIHUSA UACAIBHOIO rasa. Mzonponeccsl.

[IepBoe Hauaso TepmoauHamuku. Tenmnora. Termno€MKOCTb.

AnunabaTHbIi nporecc, ypaBuenue [lyaccona.

[ukn Kapno u reopemsl Kapho.

Bropoe nauano tepmoannamMuku. OOpatumMbie 1 HeoOOpaTUMbIE IPOLECCHI. DHTPOIUSI.
DNeKTpOMarHuTHbIE BOJHBI U UX CBOMCTBA.

Wntepdepentus. YcnoBus HaOM0AeHNS. Y CIOBUS MakcuMyma U MuHuMyma. Uurepde-
pEeHLUA B TOHKHX IJIEHKAX, Koiblla HploTOHA U T. 1.

3oubl Openerns.

Hudpaxus. Judpakuuonnas pemeTka. Y cIoBUs HAOIIOICHHSI MAKCUMYMOB I MUHH-
MYMOB NP TU(PPAKINN HA TICTH.

[Monspuzanus. 3akon bproctepa, 3akon Maitoca.

Hucnepcust.

. KopnyckynsipHo-BosiHOBO# nyanu3M. DOTOH U €ro XapakTepUCTUKHU (IHEPIUs, UMITYJIBC).
24.
25.
26.
27.

Dddext Komnrona.

dotordhPexr.

TemoBoe uznydenne. AOGCOTIOTHO YEPHOE TEJIO.

Atowm. [Toctynater bopa. BeiBog pacueTHbIX (GopMyI 1JIsi CKOPOCTH U pajinyca OpoOuUT
aToMa BOJIOpOJA.

. S npo. Cocras sapa. Jledext macc.

IIpumepsl 3agaHuil 1J151 J1a0OPATOPHBIX PadoT (TeKyLIHIl KOHTPOJIb)
®parMeHT 3aJaHus A5 pasaena «OnTuka»

I/I3Mepe}me nmoKasaTeJis NpeJJOMJICHUSA CTEKJITHHOM IJIACTHHKH C IIOMOIIB IO MHKPOCKOIa
Koncmpykuuﬂ onmu4eCcKo20 MUKpockKkona

HCCMOTpH Ha pa3H006pa3He MOHCHCﬁ, OOJIBIIIMHCTBO ONTHYECKUX MHKPOCKOIIOB COCTOAT

N3 ITIOXO0XUX THUITOBBLIX )ICTaJ'IeI\/'I.

L4 OKy.TISIp. Ta 4yacTh onTHYECKOH CHUCTCMBbI, KOTOPAasA HCIIOCPCACTBCHHO CBA3aHa C Ila3aMU

Ha6J'IIOIlaTCJ1${. B HpOCTCfII.HCM CJIydac OKyJIsIp COCTOUT U3 OJHOM JIUH3BI.

e TyGyc. [leranp, oOecreynBaromiasi Hy)KHO€ B3aUMOPACIIOJIOKEHUE ONTHUKHU OKYJsIpa U

00BEKTHUBA.

e O6bektuB. EnBa 5u He camasi BakHas 4acThb MUKPOCKOIA, 0OeCIeunBarolasi OCHOBHOE

YBCIUYCHUC.

e Kpemienue, ynepKuBaroLiee Bce JeTald KOHCTPYKIUU B HY’KHOM IOJIOKEHUU.

e [IpenMeTHBIN CTOJMUK, HA KOTOPOM Pa3MEIIal0T UCCIeayeMble 00pas3ibl. ITO MO0 TOH-

KHE cpe3bl Ha MPEAMETHBIX CTEKJIaX Ui MHKPOCKOIIOB, pa0OTAIOIINX B «IIPOXOJSIIEM CBETEY,
1100 00BEMHBIE OOBEKTHI AT MUKPOCKOIIOB «OTPaKEHHOTO CBETa.

e KpermieHus, KOTOPbIMU MPEIMETHbBIE CTEeKIIa (PUKCUPYIOTCSI Ha TPEIMETHOM CTOJIHKE.
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e J/lnapparma. B OCHOBHOM B MHKPOCKOIIAX HPUMEHSIOT TaK HA3bIBAEMBIC «HUPHCOBBIC»
nradparMel, Ha3BaHHBIE TaK MOTOMY, YTO COJEPIKAT JICTIECTKH, TOJAOOHBIC JICTIECTKAM IBETKa
upuca. CaBurasi Win pa3aBUras JernecTKH, MOXKHO TUIABHO PErYJIMPOBATh CHUILy CBETOBOTO TOTO-
Ka, IIOCTYTIAOIIEr0 Ha UCCIIEYEeMBbIil 0Opasell.

e Bunt rpy0oii HacCTpOiKu (OKYCHPOBKH MO3BOJISET, U3MEHSSI PACCTOSIHAE OT OOBEKTHUBA
JI0 UccieyeMoro oopasiia, 100uBaThcst HANOOJIee YETKOTO H300paKEeHHUS.

e BuHT TO4HO# QokycupoBkH. To ke camoe, TOJIBKO ¢ MEHBIIUM IIIaroM U MEHBIITUM «XO0-
JIOM» pe3b0bI U1 MAKCUMAaJIbHO TOYHOM PEeTyIMPOBKU.

e Ocerutenb. OYEHb YacTO WCIONB3YeTCS OOBIKHOBEHHOE 3€pKallo, MO3BOJISIOIICE
HANpaBJIATh Ha UCCIIEAYeMbIi o0pasell THEBHOW CBET. B HacTosIiee BpeMsi 4acTo MPUMEHSIOT
CIeLUATIbHBIC TAIOTCHHBIC JIAMIIbI, HIMEIOIINE CIIEKTp, OJIM3KUI K eCTEeCTBEHHOMY OCJIOMY CBETY
Y HE BBI3BIBAIONINE IPYOBIX HCKAKCHHI I[BETA.

e OcHoBanue. OOBIYHO BBIMOJIHACTCS JTOCTATOYHO MACCUBHBIM, U3 METAIUTMYECKOTO JIUTHS,
JUTsE 00ECTICYCHHST YCTOMYMBOCTH MHUKPOCKOIIA BO BPEeMsi paOOThI

[pu HaOMIOICHUU TIPEAMETa CKBO3b CJIOH BOJBI MIIM CTCKIITHHYIO TUIACTUHKY OOBEKT BCe-
IJ1a K&KETCsl PACIIOJIOKEHHBIM OJIMKE K HAOJFOIATeII0, YeM B JICHCTBUTEIILHOCTH. DTO KaX yIlle-
ecst IpUOJIMKEHNE CBA3aHO C MPEJIOMJICHUEM CBETa Ha TPAHMIIE TUIACTUHKU C BO3AYXOM U 3aBH-
CHUT KaK OT TOJIIIMHBI, TAK ¥ OT €€ IOKa3aTeis MpeJoMiICHUs. M3mMepss TONIUHY TUIACTHHKH C
MIOMOIIIFI0 MUKPOMETPA, a KaKyIleecs CMEIICHHE TpeIMeTa Py HaOJIIOJJEeHUH CKBO3b IUIACTHH-
Ky C MOMOIIbI0 MHUKPOCKOIA, TyOyC KOTOPOTO CHA0XEH MHUKPOMETPHUYECKAM BHHTOM, MOXHO
OTIPENIeNIUTh MOKa3aTelb MPeOMIICHHS TIACTUHKU. [lycTh Ha CTOMMKE MUKPOCKOMA JICKHT TITO-
CKOIapaJuiebHasl CTCKJISIHHAS IUIACTUHKA TOIIIUHBI d, MUKPOCKOI CPOKYCHPOBAaH Ha METKHU HITU
NBUIMHKY, HAXOJSIIMECs Ha ee BepXHei cTopone. /i Toro, 4To0bl YBHIETh B MUKPOCKOII IThI-
JIMHKY, HaXOJSIIIMEcs Ha HIDKHEH CTOPOHE IIACTHHKH, €ro TyOyc He0OX0IMMO epeMECTUTh Ha
HEKOTOPOE paccTosiHUE X (pUCYHOK). BeneacTBue npenomienus aydei x < d

Rk L

Al

an e

CyliecTByeT CBSI3b MEXAY TOJIIMHON HCCIEAYEMON CTEKJISIHHOM IJIACTUHKH, BBICOTON
KaXyIIerocsi nmoabema rnpeamera (mogbemMa TyOyca MHKPOCKOIA) W TMOKa3aTess MpeIoMIICHUs
cTekia. [[s ycTaHOBKM 3TOM CBSI3W PaCCMOTPHUM XOJ Jiydell OoT TOUKU A (CM. pUCYHOK) yepes
CTEKJIIHHYIO TIAacTUHKY. IIpu 3TOM Oyzem mpeamnonarare, 4To a3 HaXOAUTCS HA TOW HOpMald
K IJIOCKOCTSIM IUIACTUHKHU, KOTOpasi MPOXOAMT 4yepe3 TouKy A, u ayd AB cocraBisier ¢ HopMa-
JbIO MaJIbIi yrou f.

Ha rpanune aByx cpen iayd AB npeteprieBaeT mpenomiieHHe U Ha BBIXOJE U3 IUIACTUHKHU B
BO3/yX COCTaBJIsIeT C HOPMAJIbIO K TIOBEPXHOCTH YTOJI, PaBHBIN 0, KOTOPBIN CBSi3aH C yriioMm f3
yepe3 NoKa3aTellb PEJIOMIIEHHUS N, T.€.

S

Csinf (1)

n

HalnrogaTento KaxeTcsi, 4TO paccCMaTPUBAEMBbIH JIyd UCXOJIUT HE M3 TOYKU A, a U3 TOUKH
A', IpUNIOAHATON Ha BBICOTY a, paBHYI0 AA'.
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Paccmatpusas tpeyronsHuku ABC n A'BC, MoKHO Hanucatsp, 4To

BC=dtgp;
BC=(d—a)tgoanmd-tgp =(d—a)tg a, otkyna
d ion a d
=8 _n- x=d—-a- gp= - — 2
d—a rgff n, x=d-a; n d—a x° (2)

Wsmepsis  TonmmmHy TulacTUHKM d M mepeMelieHue TyOyca MHUKPOCKONa MpH

nepeoKyCUpoBKE €ro C BEpXHEW CTOPOHBI IUIACTMHKM HA HIDKHIOKD, MOXHO IIO
dbopmysie (2) onpenenuTh MoKazaTeab IPEJIOMICHHUS N.

Xon paboThl
HazoBem BUHT rpy0oii HacTpoiKu (POKYCHUPOBKH BUHTOM A, a BUHT TOYHON HACTPOMKH

dboxycupoBKku BUHTOM B.

Ha obenx IMMOBEPXHOCTAX CTCKJIIHHOM IJIACTUHKHN HaHECCHBI HapanurHbI.
1. I/I3MepHIOT MHUKPOMETPOM HCCKOJIbKO Pa3 TOJIIUHY d mnacTMHKU U HaxondAT CpCaHcee

3HA4YCHUC.

2. ITomemarot IUIaCTUHKY Ha HpeI[MeTHLIﬁ CTOJIMK TakK, YTOOBI MNepeCCUYCHUC LapaliiH OKa-

3aJI0Ch B IIEHTPE MO 3pEHUsI MUKpocKoma. Ty0yc MHUKPOCKOIIA JOJDKEH OBITh TIOAHAT BUHTOM A
HaJl IPEIMETHBIM CTOJIMKOM TaK, YTOOBI PAacCCTOSTHHE MEX1y OOBEKTUBOM M IJIACTUHKOW OBLIO
HE MEHbIIIE OJTHOT0-/IBYX CAHTUMETPOB.

3. MI/IKpOMCTpI/I‘IeCKI/IM BUHTOM B OIyCKaroT TY6YC B HMKHEC ITOJIOKCHHUC, a4 3aTCM BUH-

TOM A OITyCKAaIOT €ro TaK, YTO0bI MPHOIN3UTh OOBEKTHB K IUTACTHHKE Ha 1-2 MM.

4. Bpamaﬁ BUHT A, MCAJICHHO IIOJHUMAIOT TY6y0, Ha6J'IIO,I[a$I 4gepe3 OKYJIAp 3a MOABJICHU-

€M B T0JIE 3pEHUSI MUKPOCKOINA I[apanvHbl, HAHECEHHOW Ha HUYKHEW CTOPOHE TuiacTUHKU. HaBo-
JISIT MUKPOCKOI Ha YETKOE M300pakeHHe 3TOM LapanuHbl MPH MOMOIIM BUHTOB A U B, 3anmuchI-
BaIOT OTCYET 10 MUKPOMETPUUECKOMY BUHTY. V3MepeHust mpoBOsT HE MeHee 3 pa3 U HaXOJsT
CpelHEe 3HAaYCHHUE OTCYETA.

5. Ilogaumast TyGyc MUKpPOCKOIIa MUKPOMETPUYECKUM BUHTOM B 1 OTCUMTHIBas MpH 3TOM

YHCIIO TMOJHBIX 000POTOB €r0, HABOASIT MUKPOCKOI Ha YETKOE U300paKeHUE BEPXHEH IIapanuHbl.
3anuchIBalOT YUCIO 0OOPOTOB BUHTA U OTCYET IO MUKPOMETPpUUECKOMY BHHTY. HaBo Ky moBTO-
PSIOT HECKOJIBKO Pa3, ONPEAENSIOT CPEIHUN OTCYET.

6. OnpenensiorT «Kaxyluyrocs» TONIUHY X MJIACTUHKU KaK pa3HOCTbh OTCYETOB [0 MUKPO-

METPUYECKOMY BUHTY, IPOU3BEACHHBIX B MII. 4 1 5 (1IeHa JeneHus Ha 6apabaHuYnKe BUHTA paBHA
0,002 mMm).

7. 1o hopmyre (2) onmpenensroT NoKa3aTenb MPEeIOMICHHS N BEIECTBA IJIACTHHKH.
8. OnpeenstoT omuoKy u3mepenus/

.-i'u; Ad  Ax
—_——=— —

n o x
rae Ad — TOUHOCTHP MUKPOMETPA,
A X — 11eHa neneHus 6apabaHurKa.
KoHTpoIibHBIE BOTPOCHI
1. ChopmynupyiiTe 3aK0H OTpaKEHHS CBETA.
2. ChopmynupyiiTe 3aKOH NMPEITOMIICHUS CBETA.
3. KakoB (pusndeckuii cMbICT TTOKa3aTelNs MpeloMIICHHUs BelecTBa?

7.4. CooTBeTCTBHE IIKAJIbI OLICHOK H YPOBHel ¢(hOPMHUPOBAHHBIX KOMIIETEHIM I

Yposens chopmu-

POBAaHHBIX KOMIIC- OHGHKa [Hosicuenus

TCHITUHA

TGOPGTI/I‘-ICCKOG COACPpIKaHHUC KypCa OCBOCHO ITOJIHOCTBIO,

Bricokuii OTJIMNYHO N
BCE NPEIYCMOTPEHHBIC MPOrpaMMoi OOydeHHUs ydeOHBIC 3aa-
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Yposens chopmu-
POBaHHBIX KOMIIE-
TEHUUHN

Onenka

IlosicaeHns

HUS BBIITOJIHECHBI.

OOyuarouuiics JIE€MOHCTPUPYET CHOCOOHOCTh THUIIOBBIE
3a7auu MPO(ECCUOHATBFHON JEsTeIbHOCTH Ha OCHOBE 3HAHUM
3aKOHOB (DM3MKH; Ha BBICOKOM YpPOBHE BJIQIEET CIOCOOaMHU MO-
JCTUPOBAaHMST U OICHKH (PU3UYECKUX MPOIIECCOB; TOTOBHOCTH
IPUMEHSATH JJabopaTopHOE 000pyIOBAaHUE; CIIOCOOEH pelaTh Mo-
CTaBJICHHBIC 3a/1a4M C Y4eTOM (PU3MUECKOW M MaTeMaTU4eCKOH
OLIEHKH 3P (PEeKTUBHOCTH NPUHUMAEMBIX PELICHUI

bazosniit

XOpOLIO

TeopeTnueckoe cojep)kaHue Kypca OCBOECHO IOJHOCTHIO,
BCE IPEIYCMOTPEHHBIE NMPOrpaMMol oOydeHus yueOHble 3a/a-
HUS BBINOJIHEHBI C HE3HAYUTEIIbHBIMU 3aMEUaHUSIMU.

OOyuaromuiics crocoOeH pemaTh THIOBBIE 3aadd IMpo-
(deccrnoHambHON NEATETPHOCTH Ha OCHOBE 3HAHHN 3aKOHOB (hu-
3MKH, BIIaJIee€T MPUOPUTETHBIMU HANpaBICHUSMH Pa3BUTUS HO-
BbIX (PU3NYECKUX TEXHOJOTUH; TOTOB OCBAaUBaTh U KCILTyaTHPO-
BaTh JIabOpaTopHOE 000pYyIOBaHME; CIIOCOOEH pelarh MOCTaB-
JICHHBIC 33/1a49¥ C y4eTOM (DU3MUYECKON U MaTeMaTHIECKOH OICH-
KU 3P PEKTUBHOCTH NPUHUMAEMBIX pEIICHUI

[Toporossiii

YIIOBJIETBOPH-
TEJIBHO

Teoperndeckoe cojaepkaHue Kypca OCBOCHO YacTUYHO,
OOJIBIIMHCTBO TPEIYCMOTPEHHBIX MPOrpaMMon 00ydeHHs y4deO-
HBbIX 3aI[aHl/Iﬁ BBIITOJIHEHO, B HUX UMCIOTCs OIINOKH.

OO0yyaromuiicst cmoco0eH CO CTOPOHHEH MOMOIIBIO U TIOJ
PYKOBOJICTBOM TIpEINoiaBaTessl peniarh 3a1a4d npodeccHoHalb-
HOW JICITEIBHOCTA Ha OCHOBE 3aKOHOB (DM3UKU, MOXET HCIOJb-
30BaTh JIa0OpaTOpHOE 00OPYIOBAHUE; CIIOCOOCH MPOBOAUTH (-
3MYECKHI aHaJM3 MPH PEUICHUU MOCTAaBICHHON 3aJadu, JOIYyC-
Kasl 3HAUYNTEILHBIE OIIHOKHU

Huskuit

HCYAOBJICTBO-
PUTCIIBHO

Teoperudeckoe copepkaHUEe Kypca HE OCBOEHO, OOJIb-
IIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMoi OOy4deHMs y4eOHBIX
3aJjaHul 100 HE BBIMOJIHEHBI, IN0O coJepKaT IrpyOble OINOKY;
JIOTIOJTHUTEIbHAS CaMOCTOsITeIbHasE paboTa HaJ MaTepHalioM He
npHBesia K KaKOMY-JTM00 3HaYUTEIbHOMY TOBBIIIEHUIO KaueCcTBa
BBITMIOJTHEHUS Y4€OHBIX 3a7JaHH.

OOyuaromuiics He cmocoOeH peuath TUIOBBIE 33/1a4H
npoeCCUOHATIBHON AEATENbHOCTH HAa OCHOBE 3HAHMH 3aKOHOB
($u3MKK; HE TOTOB MCHOJIB30BATH JIAOOPATOpPHOE 000PYTOBAHUE;

8. MeToauyeckne yKa3aHHs VISl CAMOCTOSITEIbHOM padoThl 00y4ar0IMXCs

CamocrosiTenpHass paboTa CIOCOOCTBYET 3aKpEIJICHHIO HAaBBIKOB palOTHl C Y4EOHOU W
HAyYHOU JTUTEPATypOH, OCMBICTICHUIO U 3aKPEIJICHHIO TEOPETHUYECKOTO MaTepuaia 1o yMEHUIO
apryMeHTHPOBAHO IpeiaraTh GU3NYECKUe MOJIENH MTPOLIECCOB, BKIIOYast 000CHOBaHHBIN BHIOOP
METOJla U amnmapaTypHOro OGOPMIICHHSI TEXHOJIOTHYECKOTO IMPOIECcCa, MO3BOJSIONINE MaKCH-
MajbHO OBICTPO M A (PEKTUBHO PEIIUThH MOCTABICHHYIO HHKEHEPHYIO 3a1a9y.

CamocTtosTenpHas paboTa BBIMOTHIESTCS BO BHEAYAUTOPHOE (ayUTOPHOE) BpeMs T10 3aj1a-
HUIO U MIPU METOJAMYECKOM PYKOBOJICTBE IperoAaBaresisi, HO 0€3 ero HemocpeACTBEHHOIO yda-
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cTus (MPU YaCTUYHOM HETOCPEICTBEHHOM YYACTHH TMPENOJABATElNIsl, OCTABISIONIEM BEAYIIYIO
POJIb B KOHTPOJIE 32 pabOTOi CTYJICHTOB).

Dopmbl camocmoamenvHol pabomsl CIEIUAIUCTOB pa3HOooOpa3Hbl. OHU BKIIOYAIOT B
ceost:

- u3ydyeHue ydyeOHOH, HAyyHOM M METOIUYECKOW JIMTEpaTypbl, MaTepualioB
NEPUOIMUYECKUX M3JAHUN C IIPUBJIEYEHUEM JIEKTPOHHBIX CPEICTB O(UIMAIBLHOM, CTaTUCTUYECKOH,
NEePUOIMUYECKON 1 HAYYHOIH HH(OpMAIIUH;

- CO3J]aHN€e NPE3EHTALUHI U IOKJIA/IOB 10 YCIOBUIO 3aJaHHUS.

B npouecce u3yyenus nucuuminabl «Pusuka» cnenuanucramu HampasieHus 08.05.02
OCHOBHbIMU BUOAMU CAMOCMOAMENLHOU pabomul SIBIISIOTCS:

— TOJArOTOBKA K ayJUTOPHBIM 3aHATUSAM (JEKLUSAM U J1aDOpAaTOPHBIM 3aHATUSAM) U BBIIOJI-
HEHUE COOTBETCTBYIOIIUX 3a/laHUM;

— caMOCTOsITeNbHas paboTa HaJ OTAEIbHBIMH TEMaMU y4e€OHON AMCLUMIUIUHBI B COOTBET-
CTBUU C Y4eOHO-TEMaTUUYECKUM ILJIAHOM;

— BBIIIOJIHEHHUE TECTOBBIX 3aJaHUM;

— IOATOTOBKA K 3a4eTy, IK3aMEHY.

CamocTosTEIbHOE BBIOIHEHUE MecmogblX 3adanuti TI0 BCEM paszenaM JIUCLUILIMHBIL
cpopmupoBanbl B (oHze oleHOUHbIX cpencTB (POC)

JlaHHBIE TECTHI MOT'YT UCIIOJIB30BaThCS:

—  CIeUAMCTaMU IPH MOATOTOBKE K 9K3aMeHY B (hopMe caMONpOBEpKU 3HAHMIA;

—  TpernoAaBaTeNsMU i MPOBEPKU 3HAHUH B KauecTBEe (POPMBI MPOMEKYTOYHOTO KOH-
TPOJIA Ha JaOOPATOPHBIX U JIEKIIMOHHBIX 3aHATHUSX;

—  JUIs IPOBEPKH OCTATOYHBIX 3HAHUH CIICIUAIUCTOB, M3YYHBIIUX JaHHBIA KypPC.

TecroBble 3amaHWsi pacCUUTaHBl HAa CAMOCTOSITENBHYIO pPaboTy 03 HCIOIb30BaHUS
BCIIOMOTaTENIbHBIX MaTepHasioB. To eCcTh MPH UX BBIOJIHEHUH HE CIEIyeT MOIb30BaThCsl yIeOHOM U
JPYTMMH BUJIAMHU JIUTEPATYPBL.

JInst BBIMOMHEHUSI TECTOBOTO 3aJ[aHUsl, MPEKIE BCEro, CIEAyeT BHUMATEIbHO MPOYUTATH
MIOCTaBIICHHBIN Borpoc. [locie 03HAKOMIIEHUsI C BOIPOCOM CJEAYET MPUCTYIATh K IMPOYTCHHIO
npeAjaraeMbIX BapHaHTOB OTBeTa. HeoOXoauMo MpodnTaTh BCE BapUaHTHI U B KayeCTBE OTBETA
CIIeyeT BhIOpaTh MHACKC (IM(PpOoBOE 0003HAYEHHE), COOTBETCTBYIOIINN MPAaBUIIBHOMY OTBETY.

Ha BrbimonHeHune Tecta OTBOAUTCS OrpaHudeHHoe Bpems. OHO MOXKET BapbUpOBAThCS B
3aBUCHMOCTH OT YPOBHS TECTHPYEMBIX, CIOKHOCTH W oObeMa Tecta. Kak mpaBmio, Bpems
BBITIOJTHEHUS TECTOBOT'O 3aJJaHusl OMpeienseTcs u3 pacyera 60 CeKyH/1 Ha OJIH BOIIPOC.

CopepxaHre TECTOB 110 JUCIUIUIMHE OPUEHTHPOBAHO HA MOJATOTOBKY CIEIUAIMCTOB TIO
OCHOBHBIM BOIPOCAaM Kypca. YpOBEHb BHITIOJTHEHHS TECTa MO3BOJISET MPENOoIaBaTeNsIM CyTUTh O
X0JIe CAaMOCTOSITEIIEHOM paOOThI CIICIIHATUCTOB B MEKCECCHOHHBIN ITEPHO] U O CTETICHN WX ITOATO-
TOBKH K 9K3aMEHY.

9. IlepeyeHb MHPOPMALMOHHBIX TEXHOJIOT Ui, HCIIOJIb3YyEeMbIX
MPHU OCYLIECTBJICHNH 00Pa30BaTEJIbHOI0 MPOLEcca Mo JUCIHUIINHE

Jis ycnemHoro oBJIaZieHUs JUCUUIUIMHOW MCIONB3YIOTCS clenyromue HH(popMariu-

OHHBIE TEXHOJIOTHUH O0yUEHHUSI:

e [lpu nmpoBeneHHM JEKIMHA HCIONB3YIOTCS MPE3CHTAMU MaTepuana B MporpaMme
Microsoft Office (PowerPoint).

¢ [lpakTuyeckue 3aHATHE O AUCHUILIAHE MTPOBOJIATCS C MPUMEHEHHEM HEeO0OXOIMMOTO
METOIMYECKOTr0 MaTepHaia (MeTOJMYeCKHe YKa3aHHsl, CIIPAaBOYHUKH, HOPMATHBHI H T.I1.)

e JlaboparopHble 3aHATUS N0 JUCHMIUIMHE MPOBOMATCS B CHEIHMATM3UPOBAHHOM
nabopaTtopun «MeXaHUKU 1 MOJIEKYJISIPHON (PU3UKU
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Ha mpakTtuueckux 3aHATHSIX CTYACHTHI OTPaOaThIBAI0 HABBIKU PEIICHUSI (PU3NYECKUX 3a-
Ja4 ¢ 000CHOBaHKMEM BbIOOpa (PHU3UIECKON MOJIEIH.

JlaGoparopHble 3aHATHS MO JUCIHUILTAHE MPOBOAATCS C MCIOIH30BAHUE PA3IUYHOIO Ja-
O6opaTtopHOro 060pyI0BaHMsl, a TAK)KE Ha JTa0OPAaTOPHBIX CTEHAAX-ycTaHOBKax. Ha 3ansTuu o0y-
YAOIIUNCS 3HAKOMHUTCS ¢ (PU3UYECKHMMH METOJAaMH aHajiu3a, paboTON U YCTPOWCTBOM Jlabopa-
TOPHOTO O0OPYIOBaHUS, UCIOIb3YEMOI0 MPH pelIeHUH (PU3NUECKHUX 3a]ad, YUYUTCS MPOBOAUTH
OKCIIEPUMEHTHI, CTPOUTH (PU3UYECKHE MOJICNN, TPOBOAUTH PACUETHI M JIeJaTh OLIEHKY MOTPEII-
HOCTEH.

B nporiecce uzydeHus TUCHUTUITMHBI YICOHBIME TEJISIMH SIBJISTIOTCSL BOCIIPHSITHE y4eOHOM
uHpopMalu O (QU3NYECKHMX OCHOBaX W MPUHIUINAX JIabopaTOpHOW paboThl, €e YCBOCHUE,
3alOMUHAHUE, a TAK)KE CTPYKTYPUPOBAHUE TIOJyUYEHHBIX 3HAHUHN M Pa3BUTHE WHTEIICKTYaTbHBIX
YMEHHM, OpPUEHTUPOBAHHBIX Ha CIOCOOBI JESATENbHOCTH PENpPOAYKTUBHOIO XapakTepa.
[TocpeacTBOM HCITOJIB30BAHMSI ATHX WHTEIUICKTYAbHBIX YMEHHUM JOCTUTAIOTCS y3HABAaHUC paHee
YCBOGHHOTO MaTepuala B HOBBIX CHUTYalUsX, IPUMEHEHUE a0CTPAKTHOTO 3HAHUS B KOHKPETHBIX
CUTYaIUsX.

Jist TOCTHXKEHUS 3TUX 1eNel MCHOIb3YIOTCSI B OCHOBHOM TPAIUIMOHHBIE HHpOpMa-
TUBHO-PA3BUBAIOIINE TEXHOJIOTHH O0YUCHHS C YIETOM Pa3IMIHOTO COUYCTAHUS MACCUBHBIX (hOpM
(;exuus, 1a00paToOpHOE M MPAKTUUECKOE 3aHSATUE, KOHCYNIbTAIlUs, CAMOCTOSTENIbHAS paboTa) U
PEIPOAYKTUBHBIX METOJO0B 00y4eHHsI (TIOBECTBOBATEIILHOE M3JIOKEHUE ydeOHOU mHpopmammu,
00BSACHUTENBHO-UIUTIOCTPATUBHOE U3JIOKEHHUE) U J1a00paTOpHO-MPAKTUUECKUX METOJIOB 00yde-
HUSL.

YHuBepcurer obecredeH HEOOXOIUMBIM KOMIUIEKTOM JHUIIEH3MOHHOTO MPOrpaMMHOTO
obecrieueHus:

e oducHsbIi naket npunoxxenuit Microsoft Office;

e MporpamMMmHasl cucTeMma JiIsi OOHApY>KEHUSI TEKCTOBBIX 3aMMCTBOBAaHUU B YU4EOHBIX U
Hay4HbIX paboTax «AHTUIIarnat.BY3y;

10. Onucanne MaTepuaJbLHO-TeXHHYECKOI 0a3bl, HEOOXOAUMOI 151 OCYIIEeCTBJIEHHSA
00pa30BaTeIbHOIO MpoLecca Mo AUCHUIIIMHE

Peanuzanus yueOHOro mpoliecca OCyIECTBISETCS B CIEHUANbHBIX YUeOHBIX ayIUTOPHIX
YHHUBEPCHUTETA JIJISl IPOBEACHUS 3aHATUH JIEKIIMOHHOTO THUIA, MPAKTHUECKUX 3aHATHH, Tabopa-
TOPHBIX Pa0OT I'PYIIMOBBIX U UHAWBUAYAIBHBIX KOHCYJIbTAIMH, TEKYIEro KOHTPOJS U MpoMe-
JKYTOUYHOHN arTecTanuu. Bce ayauTopuu yKOMIUIEKTOBaHbI CIIELHUAIM3UPOBAHHON MeOenbio U
TEXHUYECKUMU CPEJICTBAMU OO0YUEHUs, CIIy)KaIlllUMHU JUIsl IPeACTaBIeHUsl yueOHOH nHbopManun
Oosbioi ayautopuu. [Ipu HEOOXOTUMOCTH 00yUaIOIIUMCS TIPEJIaraloTCcsi HA0OPHI IEMOHCTpA-
IIUOHHOTO 00OPYAOBaHUS U Y4eOHO-HAIJISIIHBIX MOCOOUH, oOecneunBaroe TeMaTHUeCKue uil-
JIIOCTPALIUU.

CamocrosrenbHas paboTa 00y4JaroIMXCsl BBITOIHACTCS B CHIEIMATU3UPOBAHHOMN ayAUTO-
pum, KoTopasi o0opyAoBaHa y4eOHON MeOelbl0, KOMIBIOTEPHON TEXHMKOW C BO3MOXKHOCTBIO
HNOJKII0UeHUs K ceTH «HTepHeT» U o0ecredeHreM J0CTyma B JIEKTPOHHYI0 HH(POPMAIIMOHHO-
obpazoBarenbhyto cpeny YIJITY.

Ectb momenienue s XpaHeHUsI 1 MPO(UIAKTUYECKOTO 00CTy)KUBaHUsI y4eOHOro 000-
PYJOBaHMS.

TpeboBaHus K ayTUTOPHIM

HanmenoBanmne CIICIHUaJIbHBIX ITOMEHIC-

HUH OcCHAILEHHOCTD CIEMUATLHBIX [TOMEIEHUN
Y IIOMENIEHUHN UIST CAaMOCTOATEILHOMN Y TIOMEIICHUH 1711 CAaMOCTOSITEIIBHONU PabOThI
paboTHI

[Tomemenue s JIEKIMOHHBIX U mpak- | [lepeHocHas MyiabTUMenuiiHas ycTaHOBKA
TUYECKUX 3aHATUH, IPYNIOBLIX U UHAU- | (IPOEKTOP, IKPaH).
BHUIyQJIbHBIX KOHCYJIbTAIIUN, TEKyIeH 1 | YueOHast MeOeb.
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MIPOMEXYTOUYHOM aTTECTAILIUH.

[Tomemienue it 1a00paTOPHBIX PadOT

JlaGoparopus MexaHuka 1 MOJEKYJIsIpHas pu3mKa:
Crenapl 1 1a00paTOPHBIX paboT — 2 mT. (3ByKOTE-
HEpaTop, MyJIbTHUMETP, OCIIIIIOrpad)

JlaboparopHas ycraHoBka «BekTopHOe ClOXEHHE
cum» - 1 .

JlaboparopHas yctaHoBka «MasATHUK C TEpEeMEHHBIM
g» - 1 wr.

JlaGoparopnasi yctanoBka «CBoOoaHOe mageHue» - 1
IIT.

MasTHUK GU3HYecKuit — 3 1mIT.

Mammna AtByna — 1 wr.

Masaruuk Makcsemia — 1 .

Mastauk O6epbeka — 3 mT.

JlaboparopHas ycTaHoBKa B KomIuiekce — 1 mrT. (aHa-
JIUTHYECKHE BEChI, CTCKJISTHHAS KOJI0a)

JlaboparopHas ycTaHOBKa B KOMIUIeKce — | mT. (CTeK-
JISTHHASI €MKOCTh, MAHOMET))

JlaboparopHass yctaHOBKa B KOMIUlekce — 1 mT. (1u-
JUHJIP C TIIMIIEPUHOM, DJICKTPOHHBIN CEKYHIOMED)

Jlaboparopus Onrtuka: JlaboparopHas ycTaHOBKa
«JIuneiHble ciekTpb» - 1 mT.

Kommerotep Celeron 633A (k n/y «JIuHelinbie criek-
Tpb») — 1 1.

MUKpOCKOII CTEPEOCKONMYECKUN — 2 IIIT.
JlaGopaTopHasi ycTaHOBKa B KoMIuiekce — 1 mmT. (To-
JSIPU3ATOP, aHAIN3ATOP, JTFOKCMETP)

JlaGopaTopHasi ycTaHOBKa B KOMILUIeKce — | mIT. (BarT-
METp, MUPOMETP)

JlaGopaTopHast ycTaHOBKa B KOMIUIeKce — 1 mT. (aM-
nepMeTp, BOJBTMETP, (OTODIEMEHT, HMCTOYHHUK
HANPSDKEHNUs )

KomnbroTepHblil ki1acc  (BUPTYaJIbHBIH NPaKTHKYM):
Mounutops! — 13 mir.

Komneroteps! B KOMIUIEKTE — 13 mT.

Cepsep — 1 mr.

OBepxen-npoeKTop NOPTAaTUBHBIN — | MIT.

HoyTt6yk — 1 mir.

[Tomemenust 11 CaMOCTOSTENBHON pa-
00TBI

Cronel, CTYNbs, 9KpaH, npoekTop. Paboune mecra cry-
JIEHTOB, OCHAIIEHbl KOMITBIOTEPAMU C BBIXOJIOM B CETh
WHTEepHET M 3JIEKTPOHHYI0 HMH(OPMAIMOHHYIO 00pa-
30BaTEIbHYIO CpENY.

[Tomemienne ans XpaHeHUs U TPodu-
JAKTUYECKOTO OOCITYKMBaHUS y4eOHOTrO
o0opyoBaHus

PacxonHble MaTepuabl Uil pEMOHTA U 00CITYKUBaHUS
TEeXHUKHU. MecTa 17151 XpaHeHHsI 000py0BaHUS
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