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1. O01mue moj10KeHu s

JucuumumHa «Pu3uka» oTHOCUTCA K 010Ky b1 yueOHOro muana, BXoIsIIero B coctaB o0pa-
30BaTesbHOM mporpaMmbl Beiciiero oopasoBanus 08.03.01 «CtpoutenscTBo» (mpoduiib — «AB-
TOJIOPOXKHBIE MOCTBI I TOHHEIINY).

HopmatuBHO-MeTOIMUYeCKON 0a30i i pa3paOboTKH pabodel mporpaMMbl Y4eOHOU TUCITH-
MIMHBL «DU3HUKAY» SABISIFOTCA:

— GenepanpHblii 3akoH «O0 obOpazoBanuu B Poccuiickoit Depepanun», yTBEPKICHHBIN
nprka3zoM MunoOpraayku P® Ne 273-03 ot 29.12.2012,;

- Ilpuxaz Muno6puayku Poccun Ne 301 ot 05.04.2017 1. «O06 yTBEep)KICHHH MOPSIKA OP-
TaHW3alUU ¥ OCYILECTBIICHUSI 00pa30BaTEIbHOM JIEATEIBHOCTH 10 00pa30BaTEIbHBIM MIPOrpaM-
MaM BBICIIEr0 OOpa3oBaHUA - MporpaMmaM OakajaBpuara, MporpaMMmamM CIEeHHUaInuTeTa, Mpo-
rpaMmam MarucTparypb»;

— Ilpukaz MuHucTepcTBa Tpyna W coluaibHOW 3ammThl Poccuiickoit ®enepanuu OT
30.05.2016 1. Ne 264n «OO0 yTBepx)aeHuu npodeccuoHanbHOro cragaapra «CrenuaiucT B 00-
JIACTH OIICHKU Ka4ecTBa U HKCIEPTU3BI I IPaJOCTPOUTEIHHON ACSITETLHOCTIY;,

- Ilpukaz MunucrepcrBa Tpyna W couuanbHOM 3amuThl Poccuiickon ®Penepanuu OT
29.10.2020 1. Ne 760u «O06 ytBepxkaeHuu npodeccuoHalbHOTrO cTannapra «Crenuanuct B 00-
JacTU IPOU3BOJICTBEHHO-TEXHUUYECKOTO M TEXHOJOTMYECKOrO0 O0O0ECIEYEHHs] CTPOUTEIBHOIO
MIPOU3BOJICTBAY;

— MenepayibHBI TOCYAAPCTBEHHBIN 00pa30BaTEIbHBIN CTaHIAPT BBICIIETO OOpa30BaHUS
(®I'OC BO) no nanpasnenuto nmoarotoBku 08.03.01 «CtpoutenbcTBo» (ypoBeHb OakanaBpuar),
YTBEPAKACHHBIN NpukazoM MunuctepcTBa oOpasoBanus U Hayku PO Ne 4810t 31.05.2017;

— Y4yeOHble TUIaHBI 00pa30BaTEeNbHON MPOrpaMMBbI BBICIIErO 00pa30BaHUs HAIMpPaBICHUS
08.03.01 «CtpoutenscTBo» (Mpodmiib — «ABTOAOPOKHBIE MOCTHI U TOHHEJH), TIOATOTOBKU Oa-
KaJaBpOB MO OYHOHM M OUHO-3204HON (hopMaM oOyueHus, oJoOpeHHbIe YueHbIM coBeToM YIJI-
TV (nporokon Ne 3 ot 16.03.2023)

OO6yuenue o obpazoBatenbHoil mporpamme 08.03.01 «CtpoutenbetBoy» (mpoduib — «ABTO-
JIOPO’KHBIE MOCTBI M TOHHEJIN») OCYILLIECTBIISIETCS HA PYCCKOM SI3BIKE.

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJILTATOB 00yUYeHHUsI N0 TUCIHUIIJIMHE, COOTHECEHHBIX
¢ IVIAHUPYEMBIMH Pe3yJIbTATAMH O0CBOCHHS 00pa30BaTe/IbHOM MPOrpaMMbl

[InanupyeMbIMH pe3ylbTaTaMu OOy4YEHHS M0 JUCUUIUIMHE SIBJSIOTCS 3HAHUS, YMEHMS,
BJIAJICHUSI /UM OMBIT AEATEIbHOCTH, XapaKTEePU3YIOIIHUE Talbl/ypOBHI (POPMHUPOBAHUS KOMIIE-
TEHIUH U o0ecreunBaroIie JOCTUKEHUE IUIaHUPYEMbIX Pe3yJbTaTOB OCBOCHUS 00pa3oBaTelb-
HOH IIPOrpaMMBbl B LIETIOM.

Lesab ocBoOeHMA TUCHMIIMHBI — 00YYUTh TPAMOTHOMY U 0OOCHOBAaHHOMY NPUMEHEHUIO
HAaKOIUIEHHBIX B TMpollecce pa3BUTHUSA (DyHIAMEHTAJbHOM (U3UKU HKCIEPUMEHTAIBHBIX U
TEOPETHUYECKUX METOJUK NpU PEUIeHUH NPUKIAJAHBIX U CHUCTEMHBIX MpPOOJIEM, CBSI3aHHBIX C
npoQeCCHOHANBHON JeSITeNbHOCTRI0. BpIpaboTaTh 37€MEeHTHl KOHLENTYalbHOr0, IPOOIEMHOI0
Y TBOPYECKOTO MOAXO0/a K PEIIECHUIO 3a/1a4 MHKEHEPHOTO U UCCIIEOBATENBCKOIO XapaKTepa.

3agauu AMCHMILINHBI:
— TI03HAKOMUTHCS C COBpEMEHHON (pU3NYecKol KapTUHOM MHUpa,
— c(opMHpOBaTh HaBBIKU PELICHUS MPUKIIAHBIX 3a/1a4 U MOJIETIMPOBAHHUS;
— c(hopMHUpOBATH HABBIKH MTPOBEACHUS (PU3UUECKOTO SKCIIEPUMEHTA,;
— TI03HAKOMHUTbHCS C KOMIBIOTEPHBIMH METOAaMU 00pabOTKU PE3yNIbTaTOB.

IIpouecc n3yyeHus AUCHUILIMHBI HAaNpaBJjieH HA GopMHUpOBaHMe CJEIYHIIUX 00IIe-
npodecCHOHATIBLHBIX KOMIIETEeH U

— OIIK-1 crocoOeH pemiats TUMOBBIE 337a49U MPOPECCHOHATBHON JIEATEIHHOCTH HA OCHO-
B€ 3HAHUU OCHOBHEIX 3aKOHOB MaTE€MaTHYECKUX U €CTECTBEHHBIX HayK ¢ IpUMCHCHUEM I/IH(l)Op-
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MallMOHHO-KOMMYHUKAIITUOHHBIX TEXHOJIOTHH.
B pe3yabTare u3y4yeHusi AMCUUNIMHBI 00yYAKO MM CS T0JI5KEH:

3HAThb:

— (yHaMeHTaIbHBIC 3aKOHBI (PU3UKHU U €€ poJib B (GOPMUPOBAHUH LIEIOCTHOM KAPTHHBI MUPA;
yMeThb:

— MPHUMEHATH MOJYYECHHBIC 3HAHHS O 3aKOHAX (PM3UKU MPH PEUICHUH KOHKPETHBIX HAyYHO-
NPaKTHYECKHX 33]a4 MPO(pEeCCHOHAIBHOMN JIESITENbHOCTH;

HMeThb HABBIKU:

— aHAJIM3a POJIM PA3JINYHBIX (PU3NYECKUX SBJICHUI B TEXHOJIOTUYECKUX U IPOU3BOICTBEHHBIX
nporeccax;

- pabOTHI C OPUTHHAIBHON HAYYHO-TEXHUYECKOW JINTEpaTypon

- pa3paboTKu (PU3NIECKUX MOJIENIeH AeHCTBHS MAIlIMH U MEXaHU3MOB.

HMeTh MpecTaB/IeHHe:

— O MEPCIEKTUBHBIX HAIMPABICHUAX (U3NUYECKON HAYKH M €€ POJIM B MOJEPHMU3AIMH MPOU3-
BOJICTBA.

3. MecTo AMCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON IPOrpaMMBbl

JlaHHas y4eOHasi NUCIUILIMHA OTHOCUTCS K O0S3aTeNIbHBIM JUCIMILIMHAM 0a30BOM Ya-
CTH, 9TO O3Ha4yaeT (POPMHUPOBAHKE B MpoIiecce 00ydeHHs y OakaraBpa OCHOBHBIX obmrernpodec-
CHOHAQJIbHBIX 3HAHUW ¥ KOMIIETCHIIUI B paMKaX BBIOPaHHOTO TPOQHIIS.

OcBoeHuEe AaHHOW TUCHUILIIMHBI SBJISIETCS HEOOXOIUMOM OCHOBOHM IJIsi TIOCIEIYIOIIETO
uzyuenust qucuuiuine OITOIT u HanucaHus BBIMTYCKHOW KBaTH()UKAIMOHHOM PaOOTHI.

Hepeueﬂb 0660716’{1/[661}01/{41/[)@ conymcmeyrouux u obecneyusaemvix ducuunﬂuH

O06ecnieynBaroIme ConyTcTByIoLme Ob6ecnieynBaemMble
OITOJIHUTCIIBHBIC I'JIAaBbI MATCMATUKHU OCHOBaHI/Iﬂ nu aa-
Marematuka A byn
MCHTHBI
JlonomHUTEBHBIE T1aBbl (PU3UKH IloaroroBka x cnaue u

cllada rocyJIapCTBEH-
HOTO ’K3aMeHa
TeopeTnyeckass MEXaHHKa [ToaroroBka k mpore-
JIype 3alIUThl U 3aIUTa
BBINTYCKHOM KBaJIH(U-
KallMOHHOM paboThl

ConpoTHBJI€HHE MAaTEPUAIIOB
MexaHuKa rpyHTOB

CrpouTtenbpHas MEXaHHUKA
MareMaTHueCKUE METO/Ibl B MH)KEHE-
pun

VYkazaHHbIE CBSI3U AUCHUIIMHBI JAIOT 00Yy4aroIEeMycsl CHCTEMHOE MIPEJICTAaBICHUE O KOM-
IUIEKCE M3Y4aeMbIX TUCHUIUIMH B cooTBeTcTBUU ¢ PI'OC BO, yro obecneunBaeT Tpedyemblit
TEOPETUYECKHI YpOBEHb M NMPAKTUYECKYIO HAIIPaBJICHHOCTh B CUCTEME OOy4deHHs U Oymayuieit
JESATEIIbHOCTH BBIITYCKHHKA.

4. O0beM TUCIHHUIIHHBI B 3a4eTHBIX eIMHUIAX € YKAa3aHHEM KOJIMYeCTBA aKaJeMHYeCKuX
4acoB, BbIeJIEHHBIX HA KOHTAKTHYIO Pa0oTy 00y4Yalouuxcsi ¢ npenojaaBaresieM
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(o BUAAM y4eOHBbIX 3aHATHI) U HA CAMOCTOATEIBbHYIO PadoTy 00y4arommxcs

O06111as1 TPYJT0EMKOCTb JTUCHUATIIMHBI

Bcero akageMu4eckux 4acoB

Bun yuebnoit pabotbl ouHas popMma OuHo-3a04yHas
dbopma

KonrakTHasi padoTa ¢ npenojaBarejieM*: 88,6 16,6
nexmun (J1) 36 8
npaktuueckue 3ausatus (I13) 36 8
nabopatopubie pabotsl (JIP) 16 4
WHBIC BUJIbI KOHTAKTHOW PabOTHI 0,6 0,9
CamocTosiTejibHasi padoTa 00y4aroIuxcsi: 127 .4 195,1
U3y4eHHE TEOPETUYECKOT0 Kypca 28 56
MOATOTOBKA K TEKYIIEMY KOHTPOJIIO 60 60
KypcoBasi paboTa (KypcoBOii MPOEKT) - 12,7
MOJITOTOBKA K MPOMEXYTOYHOM aTTeCcTaluu 39,4 66,4
By npoMeKyTO4YHOI aTTeCTaliu: 3auer, 3xk3aMeH 3auer, 3xk3amMeH
O011ast TPY/10€MKOCTh 6/216 6/216

*KoHTakTHast paboTa 00y4aromuxcs ¢ IpernojaBaresieM, B TOM YHCIIE ¢ IPUMEHEHHEM JMCTaHIIMOHHBIX 00pa3oBa-
TENBHBIX TEXHOJOTHH, BKIIFOYACT 3aHATHS JICKIIHOHHOTO THIA, U (MJIM) 3aHATHI CEMUHAPCKOTO THUIIA, JJAOOpaTOpHbIC
3aHATHSA, U (WIIM) TPYIIIOBBIC KOHCYIbTANH, U (MIIH) HHANBUAYAIbHYIO paboTy 00yJaloIIerocs ¢ mpernoiaBaTeieM,
a TaKKe aTTeCTAlMOHHBIC MCIBITAHUS MPOMEKYTOYHOW aTTecTaruu. KoHTakTHas paboTa MOXET BKIIOYAaTh WHbIC
BUJIBI Y9EOHOW IEATENBbHOCTH, NpelyCMaTpUBAIOIIME TPYNIOBYI0 M WHAMBUAyalbHYI0 paboTy oOydarommxcs c
npenofaBareneM. Yackl KOHTaKTHOH paboThl ompenesnsioTcs IlonoxeHneM 00 OpraHM3alMy W MPOBEACHUH KOH-
TaKTHOW paboThI MpH peanu3alu 00pa30BaTENbHBIX NMPOTPAMM BBICHIETO 00pa30BaHMs, YTBEPKACHHBIM YUEHBIM

coserom YIJITY ot 25 depasnst 2020 roxa.

5. Conepixkanme IMCUUILIMHBI, CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3jesiaM) ¢ yKa3aHHeM
OTBEJ€HHOr0 HA HUX KOJMYeCTBA aKaJeMU4eCKUX YacoB

5.1.TpynoeMKOCTb pa3iesioB JUCHHILINHBI

ouHasi popMa 00yueHus

Ne | HammenoBanue paszzaena Beero CamocrosTenbHas

- pasa J 113 JIP KOHTaKTHOM
/i JUCITUTUTUHBI pabota

paboThI
1 | Mexanuka 12 12 10 34 30
2 | MonekynspHast (usuka 6 6 6 18 18
¥ TEPMOJMHAMUKA

3 | DneKTpoMarHeTHusM. 10 10 - 20 30

4 | Onruka. Pusnka aToma. 8 8 - 16 10
HToro mo pasienam: 36 36 16 88 88
IIpoMexyTouHas aTTecTalus X X X 0,6 39,4

Bcero 216
O4Ho-3a204Hass popma 00y4eHHs
Ne | HammeHnoBanue paznena Beero CamocrosTenbHas
- a3l J 113 JIP KOHTaKTHOM
n/n JUCLUATUIAHBI pabota
paboThI
1 | Mexanuka 2 2 2 6 44
2 | MonekynspHast (usuka 2 2 2 6 2
U TEPMOJMHAMUKA
3 | DIeKTpoMarHeTHus3M. 2 2 - 4 32




Bcero

Ne | HammenoBanue paznena 1 m3 TP KOHTAKTHOG CamocrosiTenbHas
/11 IIUCIAILINHBL pabora
paboThI
4 Ontuka. Pusuka aroma. 2 2 - 4 14
HToro no pazienam: 8 8 4 20 116
[TpomexxyTouHas arrectamus X X X 0,6 66,4
KontponbHas padora - - - 0,3 12,7
Bcero 216

5.2. Conep:xanue 3aHATHI JEKIIMOHHOT0 THIIA

1. Mexanuka

1.1. Beeoenue. Kunemamuxa. llpenmer u meron ¢pusuku. Kunemaruka Touku. Cuctema
enuuuil. MarepuansHas Touka. Cucrema orcuera. Tpaekropus. [1yre. CkopocTh. YckopeHue.
TanrenuanpHO€E, HOPMAJIBHOE, IIOJIHOE ycKopeHusl. KuHemaruka BpalaTesIbHOTO JIBUYKEHMUSL.

1.2. Junamuxa mamepuanvruou mouxu. IlepBoiii 3akoH HproToHa. MIHEpHIMaabHbIE CUCTEMBI
otcuera. Bropoii 3akon Herotona. IIpeodpazoBanus ['anunes. Tperuit 3akon HeroToHa. 3akoH
COXPaHEHUs UMITYJIbCA.

1.3. Paboma. Mownocms. Dnepeus. Pabora nepemenHol criibl. MomiHOCTh. Pabota Cruth
ynpyroctu. KoncepBaTuBHbie cuiibl. PaboTa KOHCEpBATUBHBIX CHII MO 3aMKHYTOMY IyTu. KuHe-
TUYECKasi U MOTEHLMAJIbHAS SHEPT s 3aKOH COXPAHEHUSI SHEPTUH.

1.4. Jlunamuka epawamenvrhoco Osudicerus. MOMEHT MHEPLIMHM TBEPJOro Tena. Teopema
[Hreiinepa. OCHOBHOE ypaBHEHHE IWHAMMKH BpaLIaTE€IbHOIO ABM)KEHUS 3aKOH COXPaHEHUs
MOMEHTa UMITYJIbCa

1.5. Mexanuueckue xonebanus u goanwvl. I'apMormueckue konedanus. CKOpOCTh U yCKOpe-
HUE [IPY FapMOHUYECKOM KoJjiebaHuu. JHeprus konebanuil. CiokeHne oJIMHAKOBO HalpaBJICH-
HBIX TapMOHUYECKUX Kojebanuit Ilepuon xonebanuil MaTeMaTU4ecKoro U (PU3NYECKOro MasiT-
HUKOB. BrIHyxXneHHbie koneOanus. Pezonanc. Pacnpoctpanenue kone0aHuil B yIpyrux cpeax.
3BYKOBBIEC BOJIHBI.

1.6. Persmusucmckaa mexanuka. OCHOBHBIE TPHHIUIBI OOIIEH M CHENUAIBHOW TEOPHUH
OTHOCHUTEIILHOCTH.

2. MoJiekyasipHasi (pM3MKa U TEPMOIHHAMHUKA.

2.1. Hoeanvuwiti 2az. MonexynspHo-kunemudeckas meopus 2az08. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KNHETHYECKON TeopuH ra3oB. COCTOSHUSA, TapaMETPhl COCTOSIHMS, U30NPOLIECCHI.
OnbITHBIE Ta30BbI€ 3aKOHBI. Y paBHEHUE COCTOSIHUS HeabHOro ra3a. Cmecu ra3oB. 3akoH [lanb-
TOHA.

2.2. Tepmoounamuka. BHyTpeHHss SHeprus uaeansHoro rasa [lepBoe Havano TepMoanHa-
muku. PaboTa raza B m3ompoiieccax. TermnoeMKoCTh HeanbHOTO Tra3a. AAanadaTHUecKuid mpo-
uecc. Bropoe nawano tepmonunamuku. Kpyroseie mponeccel. Hukn Kapno. KIIJ[ teroBoi
MamuHbl. CTaTUCTHYECKUH CMBICH 2 Hayaia TEPMOAMHAMUKHI. DHTPOIIHUS

2.3. Peanvnvie easvi. JKuoxocmu. YpaBHEHHE COCTOSHMS pealbHOro rasza. M3orepmbl
Ban-nep-Baanbca. I1oBepXHOCTHOE HaTs KEHUE B KUAKOCTHU. JlaBjeHUE IMOJ HM3O0THYTOM I10O-
BEPXHOCTBIO XKUAKOCTH. CMaumBaHHWe U KamWUIIpHBIE siBIeHUs. Da3oBbie paBHOBecHs U (a-
30BBIE N1EPEXOBI.

3. DJIeKTPOMATHEeTU3M.

3.1. Dnexmpuueckoe none. Cunosvie xapaxmepucmuxu. BzaumoecTeue 3apsaoB. Diek-
Tpudeckoe nosie. HanpsokeHHOCTh MOJIsl, CO3JTaHHOTO CUCTEMOM TOYEUYHBIX 3apsiioB. ['padude-
cKoe u3o0paxxeHue anekrpuueckoro nojs. [forok Bekropa uHaykuuu. Teopema Octporpan-
ckoro-I"'aycca u ee npuMeHEHME.

3.2. Dnexmpuueckoe none. DHepeemuueckue xapakmepucmuku. PaboTa cuil dnmeKTpude-
CKOTO IOJIS TI0 TepeMeleHuto 3apsiia. CBa3b NOTEHIMANA C HANPSHKEHHOCTbIO mouisd. Llupkyns-
IIUsl BEKTOpa HampsbkeHHOCTH. [loTeHnman anekrpocratuueckoro noss. Pacnipenenenue 3apsi-
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JIOB B TIPOBOJHUKAX. DJIEKTPOEMKOCTb IMPOBOJHUKOB U KOHACHCATOPOB. DHEPrUsl JIEKTpUYE-
CKOT'O MOJI.

3.3. 3axonvl nocmosinnozo moxa. Cuna v IIOTHOCTh TOKa. 3akoHbl Oma. PaboTa u Mor-
HOCTh TOKa. 3akoH Jlxoyms-Jlenma. 3akonsl Kupxroda mist pa3BeTBiieHHBIX Lierneil. Pacuer
CJI0’KHOM IIEMTU METOJIOM Y3JIOBBIX U KOHTYPHBIX YpaBHEHUH.

3.4. Maenumnoe none. MaruutHas unaykuusi Pamka ¢ Tokom B MmaruutHoM nosie. ['padu-
YeCcKoe N300pakeHue MarHuTHOTo 1oJist. 3akoH bruo-Casapa - Jlamtaca. [Ipumeps! (MarHuTHOE
oJie MPSIMOTO U KPYroBoro Toka). JlelcTBue MarHUTHOro MoJjis Ha ToK. Pabota nmo nepemerre-
HUIO IIPOBOJIHMKA C TOKOM B MarHUTHOM noJje. Cuina JlopeHua. J[BUykeHue 3apsyK€HHON 4aCTHLIbI
B OJIHOPOJHOM MarHUTHOM noje. [{ukinorpoH.

3.5. Dnekmpomacnumnas undykyus. Camoundykyus. 3akon Papanes. [Ipasumo Jlenna.
[ToctynarenbHOE ABM>KEHNE IPOBO/A B MArHUTHOM IToJie. BpariarenbHoe IBUKEHUE paMKU B
MarHUTHOM I10Jie. SIBlIeHHe CaMOMHAYKIIMU. DKCTPATOKU 3aMbIKAHUS U PAa3MbIKAHUS. DHEPIUs
MarHUTHOTO I0Jis. Y paBHEHUsI MakcBeia.

4. Ontuka. @u3uKa aToma.

4.1. Dnemenmsi 2ceomempuyeckoli OnmuKU U 80J1H080U meopuu céema. PazBuTie B3IIIA10B HA
npupoay ceera. [Ipunnun ['oitrenca. BeiBoj 3akoHa OTpa)KeHUs U MIPEJIOMIIEHHS CBETa Ha OC-
HoBe npuHuuIa [roiirenca. KorepeHTHble BOIHBI. Y CJI0BUS MakcUMyMa U MUHMMYMa. CriocoObl
MOJTyYEHUs] KOTEPEHTHBIX BOJH. Pacyer nHTephepeHIIMOHHON KapTUHBI OT JBYX UCTOYHHUKOB.
HNuTtepdepennus B ToHkux miieHkax. Konbia Hetorona. Meron 3ou @penens. Judpakuus Ha
nienu. Judpaknuonnas pemerka. Judpakius Ha TpocTpaHCTBEHHOM penteTke. OU3nYecKuii
CMBICJI CIIEKTPAIIBHOTO Pa3JI0KEHUSI.

4.2. onsapuzayus ceema. Tennogoe uznyuenue. Keanmosvie ceoticmea céema. ECTECTBEHHBIN U
MOJIIPU30BAHHBIN CBET. J[BolHOE tydenpenomiieHrne. Bpamienue miuockoctu nonsipuzanuu. Oo-
TOMETPUUECKNE BEIUYUHBI, €IMHULIBI U3MEpEHUs. V31yueHne U NoraoueHe SHepruu. 3aKoH
Kupxroda. 3akoHbl TerioBoro uzinyueHus. «YibrpaduosieroBas katactpoday». ['unoresa u
dopmyna [Inanka. ®otodrdpdext. 3akonsl CToneroBa. YpaBHeHHe DiHIITEHA. Macca 1 uM-
nynsc ¢porona. [lasnenue ceera. Onbit JleGenera. dddexr Komnrona. Kopmyckymsipao-
BOJIHOBOM JyaIU3M.

4.3. Cmpoenue amoma. Atomuas monenb Tomcona. OnbiTel Pesepdopaa mo paccesHuio d -
yactull. [loctynatsl bopa. 3akoHoMepHOCTH B aToMHbIX criekTpax. @opmyna banbmepa. Atom
BOJIOpOZa U ero crekTp mno teopuu bopa. KBantossie uncna. [lepuonnyeckas tabnuna Menze-
JeeBa.

4.4. Cmpoenue amomnozo aopa. Hyknonsl. CTpoeHHE U XapaKTEPUCTHKA sApa. SIIepHbIE CUIIBL.
Hedext macc. DHeprus cBsizu. MarHuTHbIE U 3JIEKTPUYECKHE CBOMCTBA SJIEP U SJEPHbIE MOJIe-
u. PaaroakTMBHOCT. 3aKOH paJMOaKTUBHOIO pacIajia. 3aKOHbI COXpPaHEHHsI. 3aKOHOMEPHOCTH
a- u B-pacnaga. [IpoxoxkaeHue 3apsHKEHHBIX YaCTHIL U Y-U3JIydeHus dyepes BemecTBo. Mckyce-
CTBEHHAs PaJOAKTUBHOCTh

5.3. Tembl 1 (popMBbI 3aHATHII CEMHHAPCKOI0 THIIA
VY4eOHbIi MIaHOM 0 TUCIUILIMHE IPETyCMOTPEHbI TJAOOPATOPHbIE U MPAKTUYECKUE 3a-

HATUS
JeTaau3anusi KOHTAKTHOM padoThI
TpynoemMKocTb, 4ac
Ne HaunmenoBanue pasnena quCHUILIMHBI dopma TpoBEAEHUS Ouro
- (Momyst) 3aHATHUS OuHas
3a04Has
1 | Pazgen 1. Mexanuka (Tema: 1.1. Kunemarnka) Pemenue 3amau 2
Paznen 1. Mexanuka (tema: 1.2. J[unammuka
2 A N ( A Perienue 3amau 2
MaTepuaNbHON TOUKH)
Pazmen 1. Mexanuka (tema: 1.3. Pabora.
3 Pemrenne 3amau 2
MoruHoCTh. DHEprusi.)
4 | Pazgen 1. Mexanuka (tema: 1.4. JlmHamwuka Pemenue 3amau 2 2
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HanmenoBanue pasaciia JuCHUIIIINHBL

dopMma poBeACHUS

TpynoemMKocTb, yac

Ne OuHo-
(Momyist) 3aHATUSA OYHas
3a04Hast

BpAILlaTEJILHOIO JIBUKECHHSL. )
Paznen 1. Mexanuka (tema: 1.5. Mexanuue-

5 Pemenue 3amau 2 -
CKHe KOJIeOaHWs ¥ BOJIHBI)
Paznen 1. Mexanuka (tema: 1.6. PenstuBuct-

6 Pemenue 3amau 2 -
CKasi MEXaHHKa. )
Paznen 2. MonekynsipHast pu3nKa U TEPMOIU-

7 | Hamuka (tema 2.1. MneanbHblil Ta3. Moneky- Pemenue 3anau 2 -
JSIPHO-KMHETHYECKAasl TCOPHUs Ta30B)
Paznen 2. MonekynspHas ¢pu3znka u TEpMOIU-

8 A yip ¢ pMOA Pemenwue 3amau 2 2
HaMmuKa (Tema 2.2. TepmMoIMHaMuKa. )
Paznen 2. MonekynsipHast pu3nKa U TEPMOIU-

9 | mammka (tema 2.3. PeanbHble rasbl. JKumko- Pewenue 3amau 2 -
CTH.)
Paspnen 3. DOnexkrpomarnerusm (tema 3.1.

10 | Dnektpuueckoe mone. CuIOBbIE XapakTepu- Pemenue 3amau 2 -
CTHKH)
Paznen 3. Dnektpomarnetusm (tema 3.2.

11 | DnexTpudeckoe moyue. JHEPreTUUECKUE Xapak- Pemenue 3amau 2 -
TEPUCTHKH. )
Paznen 3. Dnekrpomarnerusm (tema 3.3. 3a-

12 A P ( Permienne 3amau 2 2
KOHBI [TOCTOSTHHOT'O TOKA.)
Paznen 3. Onexrpomarnerusm (tema 3.4. Mar-

13 p ( Pemenwue 3amau 2 -
HHUTHOE I10JI€. )
Paspnen 3. DOnexrpomarnHerusm (tema 3.5.

14 | DnextpomaruutHas uHAYKIUA. CaMOMHIYK- Pemenue 3amau 2 -
1Hsl.)
Paznen 4. Ontuka. ®usuka atoma (tema 4.1.

15 | DnemMeHThl TeOMETPUYECKONH ONTHKU U BOJHO- Pemenwne 3amau 2 -
BOI TEOPHH CBETA.)
Paznen 4. Onruka. ®usuka aroma (tema 4.2.

16 | [Momspuzanus cBeta. TemoBoe W3IyYCHHE. Pemenue 3amau 2 2
KBaHTOBBIC CBOICTBA CBETA.)
Paznen 4. Ontuka. @usuka atoma (tema 4.3.

17 Pemenue 3amau 2 -
CtpoeHue aToma.)
Paznmen 4. Ontuka. ®usmka aroma (tema 4.4.

18 Pemenue 3amau 2 -
CTpoeHne aTOMHOTO siJipa.)
Paznen 1. Mexanuka (tema: 1.1. Kunematuka)

nmabopaTopHast pabo-

19 | U3mepeHne CKOpPOCTU M YCKOPEHHUSI TPU paB- a 2 -
HOYCKOPEHHOM JIBM)KCHUH.
Pazmen 1. Mexanuka (tema: 1.3. Palora.

nabopaTopHas pabo-

20 | MomHocTh. DHeprus.) 3aKoH COXpaHEHUS WM- a 2 -
nyibsca. JleMocTena.
Paznen 1. Mexanuka (tema: 1.4. JluHamuka

o1 | BPAATENLHOrO nBokeHus.) M3yuenne xapak- | JlaboparopHas pado- 9
TEPUCTHK PAaBHOYCKOPEHHOTO JBM)KCHUS Ma- Ta
MHBl ATBYyJA.

29 Paznen 1. Mexanuka (tema: 1.4. Jlunamuka | naGoparopHas pabo- 9

BpaIaTeIbHOr0 JABIWKCHHS.) V3MepeHue Mo-

Ta
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HanmenoBanue pasaciia JuCHUIIIINHBL

dopMma poBeACHUS

TpynoemMKocTb, yac

Ne OuHo-
(Momyist) 3aHATUSA OYHas
3a04Hast
MEHTa HHEPIIUU TBEPJIOTO Tela TUHAMUYECKUM
METOJIOM.
Paznen 1. Mexanuka (tema: 1.5 Mexanuue-
og | cKue KojeOanus u BoyHb) [IpuBenennas nuu- | mabopartopHas pado- 5 2
Ha ¥ MOMEHT HMHEpUUU (U3UYECKOTO MAsSTHH- Ta
Ka.
Paznen 2. MonekynsapHast pu3uka u TepMOIH-
o4 | HAMHKA (Tema 2.2. "l:epMoL[I/IHaMI/IKa) OtHorre- | 1aboparopHas pado- 5 2
HUE TEIJIOEMKOCTeH Ta3a MpH IOCTOSHHOM Ta
IaBJIEHHH, - 00BEME
Paznen 2. MonekynsapHast pus3uka u TepMOIH- naGopaTopHas pabo-
25 | mamuka (tema 2.2. Tepmoaunamuka) Mmeans- 2 -
Has TeIUIOBas MalivHa. JleMocTeH . T
Paznen 2. MonekynspHas pu3nuka u TEpMOAU-
op | HAMHKA (Tema 2.3. Peanbnble ra3el. JKugkoctn) | mabopaTopHas padbo- 9 i
Uzmepenne koddduiiueHTa BHYTPEHHETO Tpe- Ta
Hus metogoM Crokca.
HToro: 52 12
5.4 /leraau3anusi caMOCTOATEIbHOI padoThI
TpynoeMKocTh, yac
HaumenoBanwue paznena o
No Bun camocrositenbHOM paboThI OYHas OuHo-
JTUCHUTITAHBI (MOYJIs1)
3a04Has
[ToaroroBka k ompocy 1o Te-
Paznen 1. Mexanuka (tema: 1.1. MaM 1abopaTopHbIX pabor,
1 MOJrOTOBKA K MPAKTUYECKUM 4 6
Kunematuka)
3aHATHUAM, peLIeHHe 3aay 1o
TEME.
Paznen 1. Mexanuka (tema: 1.2. HozroToBKa K MpakTHYECKIM
2 . 3aHATHSAM, pPELlIeHUEe 3a1a4 10 2 4
JlmHaMyKa MaTepuaTbHON TOUKH)
TEME.
[ToarotroBka K OmpocCy no Temam
3 Pazmen 1. Mexanuka (tema: 1.3. 11ab0paTOpHBIX PaboT, MOATOTOBKA K 4 6
Pa6ota. MomHocTh. DHEprusi.) NPAKTHYECKUM 3aHATHAM, PELIEHUE
3aJa4 I10 TEMC
Paznen 1. Mexanuka (tema: 1.4. IToaroroska K ornpocy
JluHaMuKa BpamaTeIbHOTO BH- | IO TEMaM JIa0OPaTOPHBIX pa-
4 | xeHus.) 00T, MOJIrOTOBKA K MPAaKTHYE- 6 8
CKHUM 3aHSTHUSM, pEIICHHUE 3a-
Jla4 1o TeMe
Paznen 1. Mexanuka (tema: 1.5. | IloaroroBka k orpocy no Te-
Mexannueckue KoiebaHMsd W | MaM JIabOpaTOpHBIX padoT,
S | BOJIHBI) MTOATOTOBKA K MPAKTUYECKUM 4 6
3aHATHUAM, pelIeHHue 3ajay 1o
TEME.
Pasnen 1. Mexanuka (tema: 1.6. | [logrotoBka K onpocy o remam
6 | PenaruBucrckas MeXaHHUKa.) 1abOPaTOPHBIX PadOT, MOrOTOBKA K 6 8

MPAKTUYCCKUM 3aHATHUAM, TIOATOTOB-
Ka K TECCTOBOMY KOHTPOJIIO
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HaumenoBanue paznena

TpynoeMKocTh, yac

No Bun camocrosiTensHOM paboThI OYHas OuHno-
JTUCITUATITUHBI (MOTYJIs)
3a04Has
Paznen 1. Mexanuka (Tema 1.7.
Ilpumenenue 3axomos coxpane-
HUs K peutenuto 3aoau. llen-
7 | TpayibHBIN ynap mapoB. PaBHoOBe- Pasbop Teoperuccroro mate- 4 6
cue cuctemsl Ten. Kocmuueckue puaa
CKOpOCTH. «YepHbIe AbIPHI»
Paznen 2. Monekynsapras ¢puszuka | [ToaroroBka K mpakTHYECKUM
g |1 TepMOlMHAMHKA (tema 2.1. | 3aHATUSM, pELICHUE 33]1a4 110 2 4
Uneanbupiii Ta3z. MonekymsipHo- TeMe
KHHETUYECKAsk TCOPHS I'a30B)
Paznen 2. MonekynspHas ¢usuka | IlogroroBka k ompocy mo te-
U TepMoauHamuKa (Tema 2.2. MaM JIabOpaTOPHBIX PadoT,
9 | TepmoauHaMuKa.) MOATOTOBKA K MPAKTHYECKUM 6 8
3aHATHUSAM, PEIICHHUE 3a7a4 110
TeMe
Paznen 2. MonekynspHas ¢pusnka | [TogroroBka K ormpocy mo temam
10 | ¥ TepMoauHaMuKa (Tema 2.3. Pe- | 71abopaTopHbIX paboT, MOroToBKa K 6 8
aJIbHBIE Ta3bl. XHZ[KOCTH.) MPaKTUYCCKUM 3aHATHUAM, TIOATOTOB-
Ka K TECTOBOMY KOHTPOJIIO
Paznen 2. Monexynsipuas Gpusu-
Ka U TepMOJAMHAMUKa (Tema: 2.4.
Cmamucmuueckue pacnpedeie-
HUSL.
Pacnipenenenue Momnexyn mno
11 | cropoctam. Pacnpenenenue Pa3bop Teoperuueckoro mate- 4 6
Makcseiuia. Oneit HlTepna. ba- puaia
pometpuueckas popmyna. Pac-
npeAesIeHne MOJIEKYT B IIOTEHITH-
ajgpHOM ToJie cuil. Pacnipenene-
Hue bosbiiMana)
Pasmen 3. DOnexrpomarserusm | [loaroroBka Kk mMpakTHUYECKUM
12 | (tema 3.1. DiekTpudeckoe ToJIe. | 3aHATHSAM, PEIICHHUE 3a/1a4 110 2 3
CHIIOBBIE XapaKTEPHCTHKH) TeMe
Paznen 3. Dnextpomaruerusm [ToaroroBka K NpakTUYECKUM
13 (Tema 3.2. DnekTpudeckoe mone. | 3aHATHSAM, pelIeHHe 331a4 10 5 3
DHepreTUvecKue XapakTepucTu- | TeMe
Paznen 3. Dnextpomaruerusm [ToaroroBka K NpakTUYECKUM
14 | (tema 3.3. 3aKOHBI IOCTOSIHHOTO | 3aHATHUSAM, peIIEHHE 3a]a4 110 2 2
TOKA.) TeMe
Paznen 3. DnexkrpoMarueTusm [ToaroroBka Kk MpakTHYECKUM
15 | (tema 3.4. MarauTHOE M0JI€E.) 3aHATHUSM, TOJATOTOBKA K Te- 4 4
CTOBOMY KOHTPOJIIO
Paznen 3. DnekrpomMarHeTusMm.
(rema 3.6. qusnexmpuru 6 Pazbop TeopeTnueckoro mare-
16 | anexmpuueckom none. Jlumonb- 4 4

HBbIE MOMEHTBI MOJIEKYJT TUDJICK-
tpuka. [lonsipusanmsi TudIex-

puana
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HaumenoBanue paznena
JTUCITUATITUHBI (MOTYJIs)

Bun camocrosiTensHOM paboThI

TpynoeMKocTh, yac

OYHas1

QOuHo-
3a04YHas

TpukoB Cernero-, Mbe30-, IH-
poasiekTpuku. IIpumenenue B
KA4yeCTBE JATUYMKOB CHICTEM aB-
TOMAaTHUKH

17

Paznen 3. DnekrpoMarueTusm.
(tema 3.7. Knaccuueckas s1ex-
MPOHHASL MeoPUst MEMAN08.
OMBITHI, TOATBEPKIAOIITIE
AJIEKTPOHHYIO IPUPOAY TOKA B
MeTautax. BeIBOj 3aKOHOB U3
3JICKTPOHHON TEOpHH (3aKOHBI
Owma, JIxoynsa - Jlenua, Bune-
MaHa-®panma). TpyaHoctu
KJIACCUYECKOM DJIEKTPOHHOU
TEOPHH METAJIJIOB.

Pa3bop Teoperuueckoro mMare-
puana

18

Paznen 3. DnexkTpomMarHeTusMm.
(Tema 3.8. Dnemenmol 30HHOU
meopuu meepovix men. O6pazo-
BaHME PHEPTETHUYECKHX 30H B
Kkpucrauiax. Ksanrosas
DIIEKTPOHHASL TEOPHUSI METAJLJIOB.

Pa3bop Teoperuueckoro mate-
puana

19

Paznen 3. DnekTpoMarHeTusm.
(trema 3.9 Ilonynposoonuxu.
CobcTBEHHas IPOBOIUMOCTD
MONYNpoBOAHUKOB. [IpumecHas
MPOBOJIUMOCTD TTOJTYIIPOBOTHU-
koB. .IlomynpoBoaHuKOBBIE -
ozbl ¥ Tpuoel. [Ipumenenue B
TexHuKe. VHTerpaabHble TEXHO-
JIOTUHU

Paz6op Teopernueckoro mMare-
puana

20

Pa3nen 3. DnekTpomarseTusm.
(rema 3.10. Macnumocmamuxa 6
8axkyyme u 6 seujecmee. 3aKOH
IIOJTHOT'O TOKa. Pacder Maruur-
HOM 11leny. MarHuTHeIEe CBOMCTBA
BEIIleCTBA

Pa36op Teopernueckoro mare-
puana

21

Pazgen 4. Ontuka. duszuka atoma
(Tema 4.1. DieMeHTBI T€OMETPH-
YyeCKOM ONTHUKU U BOJIHOBOM T€O-
pHH cBeTa.)

[ToaroroBka K MpakTUYECKUM
3aHATHAM, PELIEHUE 3a7a4 110
TEME

22

Pazpgen 4. Ontuka. duszuka atoma
(trema 4.2. IMonspuzanus cBeTa.
TennmoBoe u3nyuenue. KBanto-
BbI€ CBOMCTBA CBETA.)

IToaroToBka k MPAKTUICCKUM
3aHATUAM, pCHICHUC 3aaa4 110
TEMC

23

Pa3nen 4. Ontuka. ®usuka atoma
(rema 4.3. CTpoeHue aroma.)

HO)IFOTOBKa K IPaKTUYCCKHUM
3aHATUAM, pCHICHUC 3aaaY 110
TEME.

24

Pa3zen 4. Onruka. Pusznka aroma
(tema 4.4. CTpoeHne aTOMHOTO

aJpa.)

HOI[I‘OTOBKa K IIPAKTUYCCKUM
3aHATUAM, IOATOTOBKA K TC-
CTOBOMY KOHTPOJIIO
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HaumenoBanue paznena

Bun camocrosiTensHOM paboThI
JTUCITUATITUHBI (MOTYJIs)

TpynoeMKocTh, yac

OYHas1

QOuHo-
3a04YHas

25

IToaroroBka K MpoMeXyTOYHOU IToaroroBka Kk 3a4ery, 3K3ame-
aTTecTaluu HY

39,4

67,1

26

Konrponbnas padora BeltoiHEHME KOHTPOIBHOU
paboTsl 1o pazaenam «Mexa-
HUKa. MosnekymspHast Gu3uKa

6,35

27

KoHnTtposbhas padota BrinosiHeHne KOHTPOIBLHOM
paboThI 1O pazuenaM «IJIeK-
TpoMarnetusMm. OnTuka»

6,35

Hroro:

127,4

1951

6. IlepevyeHb yueOHO-METOANYECKOT0 OOecieYeHUs M0 JMCUMILINHE

OcHoOBHasi M JONOJIHUTEIbHAS JTUTEpPaTypa

ABTOp, HaMMCHOBAHUC

T'ox us3-
TaHUA

[Ipumeuanue

OcHoBHas1 yueOHasi TUTEPATypa

['pabosckuii, P.U. Kypc dusuku: yued. mocodue 11 CTyIeHTOB
By30B/ P. U. I'paboBckmii. - M3a. 10-e, crep. - CII6.; M.; Kpac-
Hoxap: Jlans, 2007. - 608 c.:m1. - ISBN 978-5-8114-0466-7. Diek-
TpoHHbIH pecypce: lib.usfeu.ru

2007

68

Kypc duzuku: yued. mocodbue i CTYyAEHTOB By30B, 00y4YaIOIIHXCs
10 TEXH. ¥ TEXHOJIOT. HAIPABJICHUSAM U CHenHalbHOCTSIM: B 3 T./ U.
B. Casenbes; [Hay4. pea., aBT. npeauci. H. M. KoxxeBHUKOB]. -
Wzn. 3-e, crep. - CII6.; M.; KpacHonap: Jlans, 2007 - 2007. - ISBN
978-5-8114-0684-5 T. 1: Mexanuka. MonekynspHas pu3uka. -
2007. - 352 c.: . - ISBN 978-5-8114- 0685-2

2007

133

bonynos, E. H. bazoBslii kypc hu3uku: MexaHuka, MOJIEKYJIApHas
(bu3HKa, JIEKTPOCTATHKA, TOCTOSHHBIN 3JIEKTPHUUECKUI TOK, MarHe-
TU3M, BOJTHOBAsl ONTHKA, DJIEMEHTHI KBAHTOBOM MEXAaHUKHU, ATOMHOMN
u sipepHoit ¢pusuku : yueonuk / E. H. bonynoB. — CaHkr-
IetepOypr : III'VIIC, 2020. — 319 ¢. — ISBN 978-5-7641-1400-
2. — Tekct : anexTpoHHBIN // JIaHb : 27eKTpOHHO-ONOIMOTE HAs
cuctema. — URL: https://e.lanbook.com/book/. — Pexxum mocrtyma:
JUIsl aBTOPH3. TIOJIb30BATENEH.

2020

ITomHOTEKCTO-
BBIW JTOCTYI
IIpU BXOJIE 110
JIOTUHY U Ta-
poiro*

Cagenbes, 1.B. Kypc ¢puzuku: yue6. mocodue 11 CTyJJ€HTOB BY-
30B, 00yYarOMUXCSI IO TEXH. ¥ TEXHOJIOT. HAIIPaBJICHUSM H CIIe-
nuansHocTsAM: B 3 T./ 1. B. CaBenbeB ; [Hayd. pen., aBT. Ipeauci.
H. M. Koxesuukos]. - M3x. 3-e, crep. - CI16.; M.; Kpacnonap:
Jlanb, 2007 - ISBN 978-5-8114-0684-5 T.2: Onextpuuectso. Ko-
nebGaHus ¥ BoHBL. BonmHoBas onrtuka. - 2007. - 480 c.: wi. - ISBN
978-5-8114-0686- 9.

2007

140

Kypc ¢puzuku: yued. mocodbue /i CTyA€HTOB By30B, 00y4aro-
IIMXCSI IO TEXH. M TEXHOJIOT. HAIIPABJICHHUSM M CIIELUAIBHOCTSM:
B 3 1./ . B. CaBenbes ; [Hayd. pen., aBT. npeaucit. H. M. Koxes-
HukoB]. - U3x. 3-e, crep. - CII6.; M.; Kpacuogap: Jlans, 2007 -
2007. — ISBN 978-5-8114-0684-5 T. 3: KBanToBas ONTHKA.
Atomuas ¢uzuka. Ousmnka TBepaoro Tena. Guznka aTOMHOTO SIjI-
pa u anemeHTapHbIX yactull. - 2007. - 320 c.: ui. - ISBN 978-5-
8114-0687-6

2007

147
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COopnuK 3a71a4 1Mo o01eMy Kypcy dusuku: B 5 kH./mof pex. U. A.
SIxoBneBa. - Uzn. 5-e, crep. - M.: ®UIMAIJINT: Jlans, 2006 — 2006
K#. 1: Mexanuka/ C. I1. Ctpenkos [u ap.]. - 2006. - 240 c. - ISBN
5- 9221-0602-3.

2006

JlonoaHuTeIbHASA y4eOHAs JUTEpaTypa

®upranr, E.B. PykoBoICTBO K pelIeHuto 3a/1a4 10 Kypcy oomein
¢u3uku: yued. mocoOue 1Jist CTyJICHTOB BY30B, 00YYaIOIIUXCS IO
TEXH. M TEXHOJIOT. HaIPaBICHHUIM M 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. MeToauueckue ykazaHus K J1a00paToOpHbIM paboTam
10 MEXaHHUKe U MoJieKyisspHoi pusuke / Mcakosa JI.E., Makapsrue-
Ba O.H., IlerpoB A.H, Cxopukosa H. A., Ypai. roc. 1ecoTexH. yH-T.
- ExarepunOypr: YVI'JITY, 2007.-15 ¢

2007

89

CxopuxoBa H. A. ®enepanbHblii HHTEpHET-9K3aMeH 110 ¢puzuke O0-
pasiubl 3a4aHUH 11 KOMIIBIOTEPHOM IIPOBEPKU 3HAHUM: IS CTYICH-
TOB OYHOU (OpMBI 00YUEeHHS BCEX HAMPABICHUI U crieluanbHOCTEH/
H. A. Ckopuxkosa, C. B. Konosanos, /I. }O. 'onukos; Ypai. roc.
necoTexH. yH-T. - Ekarepun0Oypr: YIJITY, 2009. - 45 c.

2009

50

10

KonTponbable 3apanus no auciuiummae O0mas Gusnka i 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 BBITIOJHEHUIO JTA00PaTOPHBIX
paboT 1o pu3MKe I CTYICHTOB BCeX (aKyIbTETOB IO BCEM
nanpasienusm / E. U. boiikosa [u ap.]; Ypai. roc. 1ecoTexH. yH-T. -
ExarepunOypr: VIJITY, 2010.-33 ¢

2010

195

12

dwusuka: mporpamma, METOJ. yKa3aHUs ¥ KOHTPOJI. 3aIaHUS IS CTY-
JICHTOB BCEX CIEIUAIBHOCTEH, 00yUJarOIMXCsl Ha 0Y., 3204. U 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

Ucakona JI. E. DnemenTapHbie OlIeHKH OMUOOK U3MEPEHUI: METO/I.
yKa3aHus IS CTyJeHTOB Beex crnermanbHocTei/ JI. E. McakoBa;
VYpaun. roc. necorexH. yH-T, Kad. dusuku. - ExarepunOypr: [YI'JI-
TV],2012.- 15 c.: un. .

2012

215

15

Ncakosa JI. E. KontponpHsle 3aganus no gusuke. [ns crynenton 1
u 2 xypcos 1o teme "Onrtuka"/ JI. E. McakoBa; Ypail. roc. 1eCOTeXH.
yH-T, Kad. ¢usuxn. - Exarepunoypr: [VIJITVY], 2005. - 32 c.

2005

40

16

Cagenbes, U.B. Kypc o61eit ¢pusnku: yued. mocodbue A CTyACHTOB
BY30B, OOyYalOIIUXCs IO TEXH. M TEXHOJIOT. HanpasieHusiv/ WM. B.
Cagenbe. - M3x. 7-e, crep. - CI16.: Jlans; M.; Kpacnomap, 2007 -
ISBN 978-5-8114-0629-6 T. 1: Mexanuka. MonekynsipHast pu3uKa.
-432 c.: nn. - ISBN 978-5-8114-0630-2.

2007

140

17

CagenbeB, 1.B. OcHoBbI TeopeTnueckoil (usuku: [y4eOHMK s
crynenTtoB By30B]: B 2 T./ W. B. CaBenbes. - Uzn. 3-¢, crep. - CIIG.;
M.; Kpacnogap: Jlanb, 2005. - ISBN 5-8114-0618-5 T. 2: KBanro-
Basi MexaHuka. - 432 c.: mi. - ISBN 5-8114-0620-7

2005

14




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

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

*- IpeK/e YeM IPONTH 110 CChUIKE, HEOOXOAUMO BOMTH B CUCTEMY

OYHKIMOHUPOBAHHUE SJICKTPOHHON MH(POPMALMOHHO-00pa30BaTeIbHON cpeapl obecneyu-
BAeTCs COOTBETCTBYIOIMMHU CPeICTBAMH MH(POPMALIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTHH.

DJIeKTPOHHBbIE OUOJINOTEYHbIE CUCTEMbI
Kaxnpiii oOyvaronuiics obecriedeH J0CTYNOM K 3JCKTPOHHOM OMOIMOTEUHOM cucreme
YTIITY (http:/lib.usfeu.ru/), 9bC Uznatenscrsa Jlans http://e.lanbook.com/, DBC Yuusepcurer-
ckast oubnmoreka ownain http://biblioclub.ru/, conepxammx u3aHUs IO OCHOBHBIM M3y4aeMbIM
JTUCIUATUTMHAM U ¢()OPMHUPOBAHHBIX 10 COTJIACOBAHUIO C MPaBOOOIagaTeIsIMi yIeOHOUW U y4eOHO-
METONYECKOM JINTEPATYPHI.

Cl'[paBO‘lHl)Ie u I/IH(l)OpMaIII/IOHHBIe CUCTEMBI
1. CHpaBO‘IHO-HpaBOBaﬂ CUCTEMA ((KOHCYJ'IBTaHT ITmrocy.
2. UudopmanmonHo-nipaBoBoii noprai ['apant. Pexxum nocrymna: http://www.garant.ru/
3. baza mannbix Scopus kommannu Elsevier B.V. https://www.scopus.com/

IIpodeccuonanbHbie 6a3b1 JAHHBIX
1. Hayunas snextponHas 6ubaroreka elibrary. Pexxum mocryma: http://elibrary.ru/.
2. DyeKTpOHHBIN (HOHI MPABOBOW W HOPMATHBHO-TEXHHUYCCKOM JOKyMeHTAmu «TexaKc-
nepT». Pexxum mocryna: http://docs.cntd.ru/.
3. PeecTp HOBBIX M HAWIYYIIAX TEXHOJOIMH, MATEPHAIIOB U TEXHOJOTHYECKUX PEIICHUH
HOBTOPHOTO NpuMeHeHus. Pexxum noctymna: http://rnnt.ru/technologies/.

7. ®OHJ O1LIEHOYHBIX CpeacCTB 1Jisl MIPOBCACHUSA l'lpOMe)KyTO‘IHOﬁ aTTeCTallumn
oﬁyqamumxcn Mo AMCHUIIJIMHE

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

DopmupyeMble KOMIIETEHIIUU Bun u popma koHTpOIIS
OIIK-1 cnocoOeH pemaTe TUNOBBIE 3a7auu npodec- | [IpoMeKyTOUHBIH KOHTPOJIb: 3a4eT U
CHOHAJILHON J€ATENBHOCTH Ha OCHOBE 3HAHMM OCHOB- | K3aMEH B yCTHOMU (opme 1o Gueram.
HBIX 3aKOHOB MAaTC€MAaTH4YCCKMX M €CTCCTBCHHBIX HAYK Texyummii KOHTPOJIb: ONPOC, BBINOJ-
C MIPUMEHEHUEM I/IH(l)OpMaI_H/IOHHO' HCHHC ﬂaﬁopaTopHoﬁ pa6OTI>I, TECTUPO-
KOMMYHUKAI[MOHHBIX TEXHOJIOTUH. BaHUC

7.2. Onucanue nokasaresjedl 1 KpUTepHeB OLlEHMBAHUS KOMIIeTeHIHiA
HA Pa3jIMYHbIX 3Tanax uxX OPpMHUPOBAHMS, ONMUCAHNE IIKAJ OLeHUBAHUS

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

3aumeno — J1aH TOJIHBIM WJIM YaCTUYHO IOJIHBIM OTBET Ha IOCTABJICHHBIN BOIPOC, MOKa-
3aHa COBOKYIHOCTb OCO3HAaHHBIX 3HaHMH 00 0OBEKTE, J0KA3aTEeIbHO PACKPHITHI OCHOBHBIE I10-
JIO)KEHHSI TEMBI; B OTBETE IIPOCIIEKUBACTCS 4YETKast CTPYKTypa, JOTMYECKasl IOCIENOBATEIIb-
HOCTb, OTpakaroliasi CylIHOCTb PaCKpbIBAEMbIX MOHATHH, TEOPHiA, BIeHUN. 3HaHUE 00 00BEKTE
JIEMOHCTpHUpYyeTCcs Ha (DOHE MOHMMAHUS €ro B CHCTEME JaHHOM HAyKH M MEXIUCHMILTHHAPHBIX
cBsazeil. OTBET WM3JI0XKEH JIMTEPaTYpPHBIM S3BIKOM B TEPMHUHAX HAyKH, MOKa3aHa CIIOCOOHOCTH
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6BICTpO pearupoBaTb Ha YTOUHAKOIIUC BOIIPOCHI; JOIMYCKAKOTCA HC3HAYHUTCIBHBIC OIIMOKH HIIN
HEAOYCTEI, UCITPABJIICHHBIC 6aK'cU'IaBpOM C IMIOMOIIBIO «HABOJAIIWX)> BOIIPOCOB;

Heé 3a4YmeHo — 6aKaﬂaBp ACMOHCTPUPYCT HC3HAHUC TCOPCTUYCCKUX OCHOB IPEAMCTA, HC
YMEET A€J1aTh apryMCHTUPOBAHHBIC BBIBOJAbI U IIPUBOAUTE IIPHUMEPHI, IIOKA3bIBACT ciaaboe Bia-
JICHHE MOHOJIOTMYCCKOM PCYbIO, HC BJIAACCT TGpMPIHOJIOI‘PIGfI, MMPOSABJIACT OTCYTCTBUC JIOTHUYHO-
CTH U IOCICHOBATCIBbHOCTHU H3JIOKCHUA, ACTIACT OI_HI/I6KI/I, KOTOPBIC HE MOXET HUCIIPABUTH, JaXKC
IIpU KOPPCKUUU MTPCTIOAABATCIICM, OTKA3bIBACTCA OTBCUATH HA 3aHATHUH.

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

omau4HO — JJaH TMOJHBIN, pPa3BEPHYTHIN OTBET Ha MOCTABJIEHHBIN BOIPOC, [I0Ka3aHa COBO-
KYITHOCTb OCO3HAHHBIX 3HAaHUH 00 00BEKTE, JOKA3aTeIbHO PACKPBITHI OCHOBHBIE MTOJIOKEHUS Te-
MBI; B OTBETE MPOCIEKHUBAECTCSA YETKAsI CTPYKTYpa, JJOTHYeCKas 110CJI€J0BATEIbHOCTD, OTPAXKato-
11asi CYyIIHOCTh PACKpPbIBAEMBIX MOHATHH, TEOpUH, ABICHUNA. 3HaHUE 00 0OBEKTE AEMOHCTPUPY-
eTcs Ha (poHEe TTOHUMAHHUSA €T0 B CUCTEME JIaHHOW HAayKW U MEXIUCIHUILTUHAPHBIX CcBsi3eil. OTBeT
U3JI0KEH JIUTEPATyPHBIM SI3bIKOM B TEPMUHAX HayKH, [10Ka3aHa CIIOCOOHOCTh OBICTPO pearupo-
BaTh Ha YTOYHSIOILIUE BOIIPOCHI;

XOopouio — J1aH TIOJIHBIM, pa3BepHYThI OTBET HA MOCTaBJIEHHBIA BONPOC, OKA3aHO yMe-
HUE BBIJICIUTH CYILIECTBEHHbIE U HECYILECTBEHHBIE MIPU3HAKU, IPUUNHHO-CIIEICTBEHHBIE CBS3U.
OTBeT YeTKO CTPYKTYPHUPOBaH, JIOTUYEH, U3JI0KEH B TepMHHAX Hayku. OJHAKO JOMYIIECHbI He-
3HAYUTEJIbHBIC OIMMOKH WIIM HEJOYETHI, UCTIPABICHHBIE 0aKaIaBPOM C IOMOIIBIO «HABOISIINX)
BOIIPOCOB;

y0081emeopunenbHo — J1aH HENOJHBIA OTBET, JIOTUKA U MIOCIIE10BAaTENbHOCTh U3I0KEHUS
UMEIOT CYLLECTBEHHbIe HapymeHus. [lomyiieHsl rpyoble OMMOKN IpU ONpPEesIeHU CYIIHOCTH
pPacKpbIBaeMbIX MOHSITHH, TEOPHH, SIBIICHUHA, BCIEACTBUE HEMOHUMAaHUs OaKalaBpOM HX CyIIe-
CTBEHHBIX U HECYILECTBEHHBIX IIPU3HAKOB U CBsA3el. B oTBeTe OTCYTCTBYIOT BBIBOJBI. Y MEHUE
PacKpbITh KOHKPETHBIE MPOsBICHUsI 000OIICHHBIX 3HAHWI HE MOKa3aHo. PeueBoe odopmieHme
TpeOyeT MonpaBoK, KOPPEKLUY;

Heyo0oeiemeopumenvpHo — 0OakanaBp JEMOHCTPUPYET HE3HAHHME TEOPETUYECKHX OCHOB
IpeIMeTa, HE YMEET JeJIaTh apIyMEHTUPOBAaHHBIE BBIBOJBI U IPUBOJUTD IPUMEPHI, TOKA3bIBAET
ciaboe BiaJIeHue MOHOJIOTUYECKON pedblo, HE BJIaJICET TEPMUHOJIOTHEH, ITPOSBIISET OTCYTCTBUE
JIOTUYHOCTH U TIOCIIEA0BATEIbHOCTH W3JI0KEHUS, JIeJIaeT OIIUOKH, KOTOphle HE MOXeET HCIpa-
BUTb, AK€ MPU KOPPEKLIMHU MpernoaaBaTesieM, 0TKa3bIBae€TCsl OTBEUATh HA 3aHITHH.

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

Omauuno - paboTa BBINOJIHEHA B CPOK; 0(OPMIIEHHE U coJiepXkKaTeabHas yacTh OT4eTa 00-
pasnoBbie; paboTa BHITIOJIHEHA CaMOCTOSATENBHO; MPUCYTCTBYIOT COOCTBEHHBIE 000OIIEHUs, 3a-
KJIIOYeHUs ¥ BbIBOABL. OOyJaromuiicss MpaBMIbHO OTBETUJI HAa BCE BOMPOCHI MPH cllaye KOJIOo-
KBUYMa U 3alIUTE OTYETA.

Xopowio - paboTa BBINOJIHEHA B CPOK; B O(DOPMIIEHUU OTUETA M €ro coJiep>KaTeIbHON va-
CTH HET rpyObIX OLIMOOK; paboTa BBINOJIHEHA CaMOCTOSITENBbHO; MPUCYTCTBYIOT COOCTBEHHBIE
0000111eHus, 3aKITI0UYEeHUS U BbIBOAbI. OOyuaromuiics Ipy cjaue KOJJIOKBUyMa M 3allluTe OT4eTa
MPABUJIBHO OTBETUJI Ha BCE BOIIPOCHI C MTOMOIIBIO MTPeTojaBaTelis.

Yooeremeopumenvno - pabota BBIIIOTHEHA ¢ HapylleHHEeM Ipaduka; B 0pOpMIECHUH, CO-
Jep>KaTeNIbHON 4YacTH OTYeTa €CTh HEeJOCTaTKH; paboTa BBIMOJHEHA CaMOCTOATEIbHO, MPUCYT-
CTBYIOT cOOCTBeHHbIe 0000mmeHus. OOyyaromumiics Mpyu claye KOUIOKBUYMA U 3alllUTe OT4eTa
OTBETUJI HE Ha BCE BOMPOCHI.

Heyoosnemeopumenvno - odopMmieHne oTuyeTa HE COOTBETCTBYET TPEOOBaHHSIM; OTCYT-
CTBYIOT WJIM CJI€JaHbl HEMPABUIbHbIE BBIBOJBI U 00001eHns. OOyuaromuiicss He OTBETHII Ha BO-
IIPOCHI KOJUIOKBUYMa M HE CMOT 3allIUTUTh OTYET.
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Kpurepun oneHnBaHusi BbINOJTHEHUs 3aJaHUIl B TecTOBOH gopme (TeKyuuid KOH-
TpoJib popmupoBanus komnerenmuii OIK-1)
[To uToram BBITIOJHEHUS] TECTOBBIX 3aJ[aHUIN OIICHKA MPOU3BOJUTCS IO YETHIPEXOaIIb-
HOM mikase. [Ipu npaBUIbHBIX OTBETaX Ha:
86-100% 3amaHuii — ONICHKA « OMIUYHON,
71-85% 3amaHuii — OIEHKA «XOPOULO»,
51-70% 3agaHuit — OLEHKA «Y0061emE8OPUMENILHON,
MeHee 51% - olleHKa «Hey0081emeopumesbHo».
Kputepun omneHuBaHHS BBINOJHEHHS JIAa0OPATOPHBIX PadoT (TeKylIHii KOHTPOJIb
¢opmupoBanus komnerenuuii OIK-1)
Omauuno - ydalwiicsi BBITIOTHSET paboTy B MOJTHOM 00BEME C COOIIOICHUEM HEOOXOIu-
MO MOCIIe0BATEIHHOCTH MPOBEICHUS ONBITOB U U3MEPEHUI; CAMOCTOSATEIBHO U PALlMOHAIBHO
MOHTHPYET HEO00X0MMOe 000pyIOBaHUE; BCE OMBITHI MPOBOJUT B YCIOBUSAX M PEXKHUMAX, 00ec-
MEYMBAIOIINX TMOTYYeHHUE MPABUIBHBIX PE3YJIbTATOB U BBIBOAOB; COOMIOAAET TpeOOBaHUA Mpa-
BUJI 0€30MaCHOCTH TPYJa; B OTYETE MPABUILHO U aKKYPATHO BBIMOJIHSACT BCE 3aIKCH, TAOIUIIBI,
PUCYHKH, YEPTEKHU, Tpad KK, BHIYUCICHUS; MPAaBUILHO BHIIOIHSAET aHAJIN3 HOTPEIIHOCTEH.
Xopouwio - ydalmuiics BBITIONHSAET pabOTy B TIOJTHOM 00beMe ¢ COOTIOICHHEM HEe00X0TMMOiA
MOCIIE0BATEILHOCTH IPOBEACHHSI OIBITOB U U3MEPEHUI; CAMOCTOSITENIbHO U PALIMOHAIIBHO MOH-
TUPYET HE0OXO0IMMOE 000PYyIOBAHUE; BCE OMBITHI ITPOBOINT B YCIOBUSX U PEKUMAX, 00SCIICUH-
BAaIOIUX [OJIyU€HUE TMPABUIBHBIX PE3YJIbTATOB U BBIBOJOB; COOMOJAET TpeOOBaHUS MPaBUI
0€30MacHOCTH TPy/Ja; B OTYCTE MPABWIBHO M aKKypaTHO BBITIOJIHSCT BCE 3aIHCH, TAOJUIIbI, PH-
CYHKH, YepTEKH, TpadMKH, BBIYUCICHUS; IPABIIIBHO BBIMOIHAET aHAU3 MOTPEIIHOCTEH, HO ObI-
JI0 IOMYIICHO JBA - TPU HeIoueTa, He Oosee oJHON HerpyOoil OIMOKY 1 OTHOTO HETOUETA.
Yooenemeopumenvno - pabora BBHINOIHEHA HE TMOJHOCTHIO, HO 0ObEM BBIMOJIHEHHON 4Ya-
CTH TaKOB, TIO3BOJISICT MOJIYYUTh TPABHILHBIC PE3YIbTATH M BBIBOJIBI: €CIIH B XOJC MPOBEICHUS
OTIbITa ¥ U3MEPEHUI ObUIN JOMYIIEHBI OIIUOKH.
Heyoosnemsopumenvro - paboTa BBITIOIHEHA HE TOJTHOCTHIO M 00BEM BBITIOJTHEHHOW YaCTH
paboThl HE MO3BOJISIET ClelaTh MPABUIBHBIX BBIBOJIOB: €CJIM OIBITHI, U3MEPEHUS, BHIYUCICHUS,
HAOJII0ICHUS TIPOU3BOIIINCH HETIPABHIIBHO.

Kputepuu oueHuBaHUSI BbINOJHEHUS] KOHTPOJBHBIX PadoT 00y4YalolUMucs 3204-
HOIi (hopMbI 00yUeHns (TeKyuii KOHTPOJIb popmupoBanus komnerenumii OIK-1)

Omauyno - OOYYAIOIIMICS BHITIOJNHSIET paboTy B MOJHOM O0BEME C COOJIIOJCHUEM HE00-
XOJMMBIX TpeOOBaHUI; B pabOTe MPaBUIIBHO U aKKYPATHO BBIMOJIHSET BCE 3aIMCH, TaOIMIIbI, pU-
CYHKH, YepTEeXH, TpadUKH, BBIYMCICHUS; MPABIJIHLHO BBIOJIHSIET MPOBOJHUT pEIICHHE 3ajad,
aHaJI3 TOrPEeIIHOCTEH.

Xopouwto - 00y4aromuics BHITIONHIET paboTy B MOJHOM 00BEME C COOI0IeHHEM HE00X0-
JTUMBIX TpeOOBaHUM; B pabOTe MPaBWIBHO U aKKypaTHO BBIMOJHSAET BCE 3alMCH, TaOJIMIbI, PU-
CYHKH, YEepPTEKH, TpaQuKH, BBIYUCICHHS; MPABUILHO TPOBOAMUT PEIICHHE 3a/ad, aHaIu3 IO-
IpeIIHOCTel, HO ObUIO JIOMYILEHO JBa - TPH HeJo4eTa, He Oojiee 0HOM HerpyOoii ommobKu u of-
HOI'0 HE04ETA.

Yooeremeopumenvrno - paboTa BBINOJIHEHA HE MOJHOCTHIO, HO 0OBbEM BBIITOJHEHHOH Ya-
CTH TaKOB, YTO ITO3BOJISICT TOJTYYUTh PABUIIBHBIE PE3YIbTATHI U BHIBOJIBI: €CIIH B XOJIE PEIICHUS
ObUIM JONYIIEHBI OIIUOKH.

Heyooesnemsopumenvro - paboTa BBITIOJTHEHA HE MTOJHOCTHIO M 00bEM BBITIOJTHEHHOW YacTH
paboThl HE MO3BOJISET OLEHUTh MPABMIIBHOCTD MOJIYYEHHBIX PE3YJIbTAaTOB; paOOThl HE BBHIIOJIHE-
Ha.

7.3. TunoBbie KOHTPOJIbHbIE 32J]aHUSI WJIM UHbIE MATEePHUAJIbl, HEO0X0AUMBbIE /ISl OLEHKHU
3HAHMH, YMEHHUH, HABBIKOB M (MJIHM) ONBITA [ESITEJbHOCTH, XAPAKTEPHU3YKIIHUX 3TANbI
(opMupOBaAHUA KOMIIETEHIMI B MpoLiecce 0CBOEHUs 00Pa30BaTeIbHONH MPOrpaMMbl
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KoHTpoJibHbIEe BOPOCHI K 3a4eTy (MPOMEe:KYTOUHbIH KOHTPOJIb)
(paspennl «Mexanuka», «MoJiekyasgpHas ¢pusuka. TepMoguHaMmuka)

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

ektopus. [Iyte. CkopocTb. Yckopenue. TanreHuaibsHoe, HOpMaJIbHOE, MOJTHOE YCKO-

pEeHMUSL.

KunemaTuka BpaniaTeabHOro ABMXKEHUS. Y TJIOBOM ITyTh, YIJIOBOE IIEPEMELIECHHE, YIIIO-

Basi CKOPOCTb, YIJI0BOE YCKOpeHHE. CBA3b JMHENHBIX U YIJIOBBIX XapaKTEPUCTUK.

Ilepsbiii 3akoH HproToHa. IHEpLManpHble CHCTEMBI OTCUYETA.

Bropoii 3akon Herotona. [IpeoOpazoBanus ["ammes.

Tpetuii 3axkoH HproToHA. 3aK0OH coXpaHeHUs UMITyJbca. L[eHTpanbHblid yaap 1mapos.

Pabota nepemennoii cuiel. Momuocts. Pabora cuibl ynpyroctu. KoncepBatuBHbie

cuiibl. PaboTa KOHCEPBAaTHBHBIX CHUJI 110 3aMKHYTOMY ITYTH.

Kunernueckast 1 moTeHUManbHas SHEPTUsl 3aKOH COXPAHEHUSI SHEPTUH.

MoMeHT nHepIH TBepAoro teia. Tabiria MOMEHTOB HHEpLUH (11ap, TUCK, 00pyY,

crepxenb). Teopema Llltelinepa. PaBHOBecue cuCTEMBI TEIL.

9. OcHOBHOE ypaBHEHHUE TMHAMHKHU BPALIATeIbHOTO ABMKEHHSI. 3aKOH COXPAHEHUS MO-
MeHTa umnyisca. [ Ipumenenue.

N
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10. ["apmonnyeckue konedanusa. CKOpoCTh U YCKOPEHUE P FAPMOHUYECKOM KOJIe-
Oanuu. DHeprus KoieOaHuu.

11. CrnosxeHue 0IMHAKOBO HAIIPaBJIEHHBIX TAPMOHUYECKUX KOJIOaHUM

12. [lepuon xoneGannii MAaTEMaTHYECKOTO B (PU3UYECKOTO MAITHUKOB.

13. Brinyxaennbie konebanus. Pezonanc.

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

15. OCHOBHbIE IPUHLIMIIBI O01EH U CIIEHUAIbHOM TEOPUN OTHOCHUTEIBHOCTH.

16. . Kocmuueckue ckopoctu. «HepHble ABIPHI».

17. OcCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KUHETUUYECKON TEOPUH ra30B.

18. CocTosHuUs, TapaMeTpbl COCTOSIHUSL, H30nponecchl. ONbITHBIE Ta30BbIE 3aKOHBI.

19. VYpaBHEHHE COCTOSTHUA UaeanbHOro raza. Cmecu ra3oB. 3akoH JlanbToHa.

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

21. IlepBoe Hauano TepMOJAMHAMMKH TeENI0EMKOCTh HACAIBHOIO ra3a.

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

23. Bbapomerpuueckas ¢popmyna. Pacripenenenne MojeKys B HOTEHIIMAILHOM OJIE
cuit. Pacnipenenenue bosnbiimana)

24. Anmmnabatudeckuii mpouecc. Bropoe Hayano TepMoIuHaAMUKY.

25. Kpyrosslie npouecchl. Lukin Kapro. KIT/{ TeroBoit MalvHsbl.

26. CraTHCTHYECKHI CMBICHT 2 Hayaja TEPMOJINHAMHUKH. JHTPOIIHSI.

27. YpaBHeHue cocTOsIHUA peasibHOrO rasa. M3orepmsl Ban-nep-Baanbca.

28. IToBepXHOCTHOE HATSKEHUE B KHUAKOCTH. J[aBiIeHNE IO M30THYTOM OBEPXHO-
CThI0 )KUJIKOCTH. CMaunBaHUE U KalUJUISIPHBIE SIBJICHUSL.

29. ®da30BbIe paBHOBECHS U (Da30BbIE IEPEXO/BI.

KoHTpoJsibHBIE BONPOCHI K K3aMeHY (IPOMEKYTOYHBIH KOHTPOJIb)
(paznea «uexkrpomarneTusm. Onrtuka. ®u3znka aTomMa)

B3anmoneiicTBue 3apsioB. DnekTpuyeckoe nojue. 3akoH Kynona. [IpuHnun cynepno3u-
ouu.
HarmpsixkeHHOCTB 1M0JIs1, CO3/IaHHOTO CUCTEMOM TOYEeUHBIX 3apsnoB. ['paduueckoe nzo0-
paxkenue snekrTpuueckoro nojs. [lotok BekTopa muaykiuu. Teopema OcTporpaiackoro-
["aycca u ee npuMeHeHue.
PaGora cuit 35ekTpruecKoro moss o nepemMenieHuto 3apsaa. Csa3b MOTEHIUANA C
HaIpsHKEHHOCTBIO MO,
Hupkynsiius BeKTopa HanpsikeHHOCTU. [loTeHIra 31eKTpoCcTaTHYeCKOro moJsl.
Pacnpenenenue 3aps10B B IPOBOJHUKAX. DJIEKTPOEMKOCTh MPOBOJHUKOB U KOHEHCA-
TOPOB. DHEPTUs AEKTPUUECKOT0 MOJIsl.
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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,

Cuna 1 I0THOCTB TOKa. 3akoHbl OMa.
PaboTa u MmomHocTh ToKa. 3akoH Jxoyns-Jlenna.
3akonsl Kupxroga ass pa3BeTBICHHBIX 1ieniell. PacyeT cI0XKHOM Ienn METOI0M Y3JI0BBIX
Y KOHTYPHBIX YPABHEHUM.
JIMnonbHbIE MOMEHTBI MOJIEKYJI AudeKTpuKa. [lomsapusanus qusnexktpukos Cernero-,
Ib€30-, MHUPOINEKTpUKU. [IpuMEHEHHE B Ka4ecTBE JaTUYMKOB CHCTEM 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 METAJJIOB.
OO6pa3oBaHue YHEPTETHUECKUX 30H B KpHcTaiax. KBaHTOBast 3JIEKTPOHHAS TEOPUS Me-
TaJlIOB. .
CoOcTBeHHas MPOBOMMOCTb MOJIYITPOBOJHUKOB. [IprMecHast IpOBOAUMOCTH MOJIYIIPO-
BOJIHUKOB.
JlonynpoBognukoBsle nuoasl U TpuoAsl. [Ipumenenne B TexHuke. MHTErpanbHble TEX-
HOJIOTUH.
MarnuTtHas nHIYKIus: PamMka ¢ TOkom B MarHUTHOM mosie. ['paduueckoe n3o0paxenue
MarHUTHOTO ITOJIS.
3axoH buo-Casapa - Jlamuiaca. [Ipumepbl (MarHUTHOE 10JI€ IPSIMOTO ¥ KPYTOBOI'O TOKA).
JleiicTBME MarHUTHOTO TOJIsI HA TOK. PaboTa 1o nepeMenieHuto mpoBoIHUKA C TOKOM B
MarHUTHOM I10JI€
. Cuna JlopeHua. /IprxeHue 3apsyK€HHOM YaCTHULIBI B OJHOPOJHOM MarHUTHOM IIOJIE.

[{uknoTpoH. 3aKOH MOJIHOIO TOKA.
Pacyer MaruuTHOM 1ienyu. MarHuTHeIE CBOMCTBA BELIECTBA.
3akon ®apanes. [IpaBuio Jlenua.

[ToctynarensHOE ABM>KEHHE IPOBOJA B MArHUTHOM IoJie. BpaniarenbHoe 1BUKEHHUE
pPaMK{ B MarHUTHOM TIOJI€.
SIBneHne caMOMHAYKIMU. DKCTPATOKU 3aMbIKaHUs U Pa3MbIKaHUs. DHEPIUs MarHUTHOTO
IOJIAL.
PasButue B3risnoB Ha npupony ceeta. [Ipunnmn [rolirenca. BeiBox 3akoHa OTpakeHUs U
IIPEJIOMIJICHHS] CBETA Ha OCHOBE NpuHLHKIA [ tolirenca.

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

Meron 308 @penens. udpakuus Ha menu. AudpakuroHHas pemerka.
Judpakiys Ha IpOCTPAHCTBEHHOM penieTke. OU3NYECcKuil CMBICI CIEKTPAILHOTO pa3-
JIOKEHUS.
EcrecTBeHHBIN 1 OJSIPU30BaHHBINA CBET. J[BOMHOE JIy4enIPEIOMIICHHUE.

Bpamenue miockocTy noyspu3anym.
POTOMETPUYECKHUE BEIIMYUHBI, €AUHULBI U3MEpeHHs. M3iydeHue U MorIomeHne dHep-
TUH.
3akoH Kupxrogda. 3akoHbI TEMIOBOTO U3Iy4YEHUSI.
«Ynprpaduoneronas karactpoday». ['unoresa u popmyna Ilnanka.

®oroaddext. 3akonsl CToneroBa. YpaBHeHHE DUHIITEIHA.
Macca u umnynsc ¢porona. Jlanenue ceera. OnbiT Jlebenena. pdext Komnrona. Kop-
MYCKYJIIPHO-BOJIHOBOM JTyaJIn3M.
Atomuas mozenb Tomcona. OnbiTel Pezepdopaa mo paccessHuo o - YaCTHII.
IToctynatel bopa. 3akOHOMEPHOCTH B aTOMHBIX CIIEKTpax.
®opmyna baibmepa. ATom Bogopoza M €ro CrekTp no teopuu bopa.
KsanToBsie uncina. [leprnoandeckas Tabnuia Menaeneena.
Hyxnonsl. CTpoeHue u xapakTepUCTHKa A1pa.
Snepusie cuibl. JleexT Macc. DHeprus cBs3M.

MarauTHsle U 3JIEKTPUYECKUE CBOWCTBA SIAEP U SJIEPHBIE MOJEIIN.

PagnoakTuBHOCTB. 3aKOH PaJMOAKTUBHOIO pacmaia. 3aKOHbl COXpPaHEHHUS.
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45. 3akoHOMEpPHOCTH O- U B-pacnaja.
46. IIpoxosxaeHne 3apsHKCHHBIX YaCTHUI U Y-M3JIy4eHHs yepe3 BelecTBo. MckyccTBeHHas pa-
JTMOAKTUBHOCTb.

3ananus B TecTOBOI hopMme (TEKYIIMii 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. Teno, OpolieHHOE BEpPTUKAIbHO BBEPX, BEPHYJIOCh B HaudaibHyl Touky. Kakue u3
MIPEJICTaBICHHBIX TPAUKOB COOTBETCTBYIOT JIBUKEHUIO 3TOTO Tena? V

— CKOpOCTb TeJa, X — IIyTh, IPOMICHHBINA TEIOM.
D 2) 3) 4)
Y\ Vk v A X A
S YA > >
0 t 0 t 0 N\t 0 t

3. Teno maccoii 0,1 kr paBHOMEpHO IBMXKETCS MO OKPYKHOCTH CO CKOPOCTBhIO 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 m3menenue ero umiyibca mpu moBopote Ha 90 .

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

5. YenoBek CTOMT Ha HEKOTOPOM BhICOTE Hall ypoBHEM 3emisid. OH OpocaeT TEpBBIA IIap
BEPTHKAILHO BBEPX C HEKOTOPOM HAYambHOW CKOpPOCTBIO; 3aTeM OH OpocaeT BTOPOit
TaKOM K€ I[ap BEPTUKAIBHO BHU3 C TAKOM K€ CKOpPOCThIO. YUemy paBHO OTHOLIEHHE
KOHEUHBIX CKOPOCTEH 11apoB?

6. Paccrosame w™exmy cranmusmu merpo 1,5 kM. I[lepByio TONOBHHY €ro Imoesn
IIPOXOANT PaBHOYCKOPEHHO, BTOPYIO — PaBHO3aME/JIEHHO, HAa CTAHIIMAX OCTAHABIMBACTCH.
MaxkcumanbHasi CKOpOCTh Ha reperone 54 km/4. HaifTu Bpems ABMIKEHUS MO€371a MEXKIY
ctagusamu. OtseT B equaunax CHU.

7. Teno wmaccorr 200 Kr paBHOMEPHO TIOJHHUMAIOT I10 HAKJIOHHOM IUIOCKOCTH,
obopasyromeii yron 30 ¢ ropusoHToM, mpmkiageiBas cwry 1500 H Bpons auHEH

20



JABHUKCHUA. C xakuMm YCKOpPEHHUEM TCII0 6yz[eT COCKaJIb3bIBaTh BHHU3 BJ0JIb HAKJIOHHOU
IMJIOCKOCTH NOCJIC TPCKPAIICHUA JencTBUs CHJIBI?

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

9. ABTOMOOWIIb IBUTAETCS B rOPY € yCKOpeHueMm 1 M/CZ. VYkion ropsl 5 M Ha 100 M myTH.
Macca aBromoOumis 900 kr. Koaddurment tpenus 0,1. Halitu cumy Tsru gBuratess.

10. Kakpe 3akoHBI COOTBETCTBYIOT BpAILEHUIO C H3MEHEHUEM
HalpaBJIeHUs?
1) S=(1+t)?; 2)S=10-t?; 3)S=t3-2t 4)S=t-2t2

11. Haiit OTHOIIEHHWE KMHETHYCCKMX DSHEPIUl CKONBXKEHHUs: 1) oOpyda W 2) aMCKa,
UMEIOIIUX paBHBIE Macchl (M) U OJMHAKOBBIC CKOPOCTH IieHTpa Macc (V).

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

12. Ha xakux prCyHKax BEKTOp YIJIOBOTO YCKOPCHHSI HAIIPABJICH NMEPIICHIUKYISIPHO YEPTEKY
«yga Bacy?

1) 2) 3) 4)

0 QO © ©

13. VYrioBoe YCKOpCHHUE TCJid, BpallaroLICrocd BOKPYD HCHOI[BH)KHOﬁ OCH,
HU3MCHACTCs, KaK IIOKa3aHO Ha pPHUCYHKE. Ykaxure TOYKH, COOTBCTCTBYIOIIUC
MaKCUMaJIbHOMY U MUHUMAJIbHOMY 3HaAYCHUAM KHHETUYECKOM OHCPTHHU TECIIA.

14. HeBecoMblii KeCTKHIA CTepKEHb JUIUHBI L

CcBOOOMHO JIeXKUT Ha JBYX omopax A um B. B Ttouke C,
OTCTOSIILIEN OT A Ha PaCCTOSTHUM S, HA CTEPKEHD JIEHCTBYET
BepTukanbHasa cuna F. Cuna peakiuu B onope A paBHa
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15.0npenenum Tpu 3Tana JBUKEHUS MYJIH B 1aOOpaTOpHOM paboTe (CYMTaTh, YTO COMPOTHUB-
JICHHE BO3/1yXa HUYTOXKHO Majo).]l 3Tan- JBM>KEHUE IyJIM OT MECTa BBICTPENa A0 MUILICHHU. 2
9TaI — B3aMMOJICHCTBHE MYJIM U MHUILIEHH. 3 3Tall — JBM)KEHUE ITyJIU ¥ MUIICHH 110 IyTe OKPYK-
HOCTH.

3aKOH COXpaHEHHUsI PHEPTUU MOXKHO MTPUMEHSTh

Ha stane 1

Ha srane 2

Ha »srane 3

Ha sramne 1,2,3

3aKOH COXpaHEHUsI PHEPTUH IPUMEHSATH HEIIb35

vk w N

16.3aKk0H cCOXpaHEHUsI UMITYJIbCa MOKHO MPUMEHATH
Ha srane 1

Ha »stane 2

Ha srane 3

Ha sramne 1,2,3

3aKOH COXpaHEeHHsI UMITYJIbCa TPUMEHSTh HEb3s

o B WD

17.Y nap mysau 0 MUILIEHD SBJISIETCS

1. AOGCOJIOTHO YIIPYTUM H IIEHTPaIbHBIM
AOCOIIOTHO HEYIPYTUM U LIEHTPAIbHBIM
AOCOIIOTHO YIIPYTUM H HELIEHTPAJIbHBIM
AOCOIOTHO HEYIIPYTHM U HELICHTPAIbHBIM
Her npaBunbsHOrO OTBETA.

vk wnN

18.ITpu ynape myiau o MUILIEHb

1. Beigensercs Temno

2. Ilornomaercs remno

3. MoseT BBIIEIATHCS UM MOIVIOMATHCA TEIUIO (3aBUCUT OT CKOPOCTH ITYJIN)
4. Her npaBuiIBHOTO OTBETA

19.11pu yBenuueHUN Macchl MyJH, €€ CKOPOCTb

1. YBeauuuBaeTcs

2. YMeHbIIaeTcs

3. MoxeT yBelIMunBaThCs WM YMEHBIIATHCS (3aBUCUT OT MACChI ITyJIN)
4. He mensercs

¢parmenT k pasgeny “MosekyasapHas GU3NKA U TEPMOAUHAMHUKA”

1. Ckonbko Mosekyi cepuucroro raza SO2 comepxurcs B 1 kr aToro rasa?

N

Ha pucynke nanbel mapamerpsl ABYX COCTOSIHUN Traza. TpeOyercs COBEpUIMTH MEPEXO] U3
coctosiHu# | B cocTostHuE 2

P C IIOMOIIBIO:
A) N306apsl 1 ©30TEPMBI

b) M3orepmbl 1 n30X0pbI
B) U306aps! 1 130X0pbI

Haueptute B koopamnatax P, T kaxnplii w3
YKa3aHHBIX NIEPEXOIOB.

[
|

\

3. Kak m3menurcs BHYTPCHHAA SHCPIrusA HACAJTIBHOI'O Ta3a, €CJIM €ro AaBJICHUC U 00BeEM

yBenr4aTcs B 2 paza?
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4, Kakue Monekynsl B arMocepe JBHIKYTCS OBICTPEE: MOJIEKYJIBI KUCIOPOJAA MM

YIJIEKUCIIOTO Ta3a’?

5. I'papuk kaxkoro mnpomecca u3obpaxeH Ha pucyHke? Kak HM3MeHWIach IUIOTHOCTH U
BHYTPEHHSISI SHEPTUs rasa.

>V
(pparmenT Kk pazgeny «JIeKTPOCTATHKA»

1. 3Bapsax Ha IWIOCKOCTM paclpeseieH ¢ IMOBEPXHOCTHOM IUIOTHOCTBIO G. ONpenesuTh
noTok BekTopa E uepe3 moBepxHOCTH KyOa ¢ pedpoM a.

2. I[Ba OJHAKOBO 3ap$DKeHHI)IX HIapI/IKa IIOABCHICHHBIX HA HUTAX OI[PIHaKOBOfI JJIMHBI B
O6HIGI>1 TOYKEC HAXOIATCA B paBHOBCCI/II/I. KaK JOJDKHA NBMCHUTHLCA Macca HIapI/IKOB, T-ITO6I)I
IIPU YMEHBILICHUU 3apsijia KaXI0ro B 2 pa3a yroi MeXy HUMU He u3MeHusIcs. PaccMorpure tg
o, TIe

0-TIOJIOBUHA YTJIa MEXKIY HUTSIMH.

3. IInockuit BO3,I[y1HHLII>i KOHACHCATOP 3aIIOJIHACTCA HAITIOJIOBUHY JUIJICKTPUKOM C
,HHBHGKTPHQCCKOIZ MMPOHUIAEMOCTBIO €. OHpe,Z[eJ'II/ITL KaK U3MCHSCTCA EMKOCTb KOHACHCATOPA
IIpU 3aIl10JIHCHUH.

V272, o

4. B xakux cirydasix 3apspK€HHas 4acTHIA B AJIEKTPUYECKOM IT0JIE IBHXKETCS 110 CUIIOBOM JIMHUA?

A) CunoBas nWHHUA TIONS TPSIMOJMHEWHA, M HayalbHas CKOPOCTh YacTUIBI Vo
HaIpaBJIeHa BAOJb 3TOM JIUHUH.

B) CuunoBast nunus nosnst kpuBoiuHelHa u Vo=0.
C) CuiioBast TMHUS TOJISI KPUBOJIMHEHHA U BEKTOP Vo HAIlpaBJIeH 10 KacaTeIbHON K He.

D) 3apsbkeHHass yacTHIla BCETAa JBHKETCS MO CHJIOBOW JIMHHM 3JIEKTPUYECKOTrO TOJISL.
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®parmeHT K pasaenay «TepmogunamMukay.
1. Yemy paBHO YHMCIIO CTETIEHEH cBOOOABI aToMapHOro kuciaopoaa (0)?

3, 5, 6, HET IPaBUJILHOTO OTBETA

2. Tlokasarens amuabarel paBeH 1,4. 9To MOKeT OBITh

I'enuii (He), naps! Boasl (H20),  monexynspHsblil Bogopon (Hz), Her npaBuibHOro oTBETa
3. Temneparypa narpeatens asurarens 400 K, a temneparypa xonmoguwinsHuka 200K. Yemy
paBeH MakcuMaiabHO Bo3MOXkHBIM KIIJ[ aT0#t Mammub?

100%, 75%, 50%, 25%

4. Kakue ycinoBusi HEOOXOIMMO BBIITOJHUTD, YTOOBI MallInHa OblIa UeaTbHON

Pa6oraer no nukiy Kapuo

Pabotaet o nuxiy OTTO

Pabouee Teno upeanbHbI ra3

Pabouee Teno peanbHBbIi ra3

OOpaTUMBIiA UK

HeoOpatumplii iUk

5. K pynkuusam (mapamerpam) COCTOSTHUSL OTHOCSITCSI

JaBnenue, paboTa rasa, BHYTPEHHSIS SHEPTHs,

KOJIMYECTBO TEILJIOTHI, TOJIy4YEHHOE OT HarpeBares

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

1. Jlpa maneHpkuX npoBoasAmUX mapuka maccamMu M=0,1 T moJBelIEHb HA JIMHHBIX
HENpoBOIAUIMX HUTIX januHoM (=20 cM Kaxkaas K oAHOMY Kprouky. I[lomyuus
OJIMHAKOBBIA 3apsijl, LIAPUKH PA30IUIMCh, 00pa3oBaB MexAy HuUTsIMu yroi 60 . Haiitu
3apsij KaKI0Tro MIapuKa.

2. Haiitu HampssKeHHOCT, mHons B Touke A Ha paccrosauu 10 cM OT KoHIA
paBHOMEPHO 3apsHKeHHOW HUTH JiHON 20 oM, eciu 3apsg HUTH =3HKII 1 Touka A JIEKUT
BJIOJIb HUTH.

3. OrnpenenuTh MOTEHIIUAT TOYKHU TOJIs, HaXoJsIeiics Ha pacctossiauu 10 cm

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

4.  Tok B mpoBojaHHKe compoTuBieHneM R=15 OM paBHOMEPHO BO3pacTaeT OT HYJs J0
HEKOTOpOr0 MaKCUMyMa B TEYeHHE 5 c¢. 3a 3TO BpeMs B IPOBOJHHUKE BBIIEINIOCH
konmyectBo TemtoTel Q=10 x/[x. Hailtu cpeanee 3HaueHHe Cuibl TOKAa B MPOBOJHMKE 32
9TOT IPOMEXKYTOK BPEMEHH.

JlBe Oatapen m peocTaT COCIMHEHBI, KaK MOKa3aHO Ha pucyHke. £1=12 B, ri=2 Owm, €1=24 B,

r=6 Om, R=16 Om. Onpenienuth cuily TOKa B OaTtapesx U peocrare.
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5. Ilo TOHKOMY NpPOBOJAHHMKY, H30THYTOMY B BHJE INPaBUJILHOIO IIECTUYTOJNLHHKA CO
cropoHoir a=10 cMm, ummer Tok cuioi =20 A. Omnpenenutb MarHUTHYHO HHIAYKIIHIO B
[[EHTPE IEeCTHYTOTbHHKA.

6. Burox pammycom R=20 cM, mo KoTopoMy TedeT TOK cuioii | = SA, cBoGomHO
YCTAaHOBWJICS. B OJHOPOJHOM MAarHHUTHOM Tojie HampsbkeHHocthto H=1000 A/m. Burtok
TIOBEPHYIIN OTHOCHTENIBHO Auamerpa Ha yroa a=30° . OnpenenuTs coBEpIIEHHYIO paboTy.

Tema Onruka

1.ITokazaTenu mpenomieHuss nByX BemectB Ni1=1,5 um ny =2,4. KakoBo 10MKHO OBITH
OTHOIIICHUE TOJIIWH 3THX BEHIECTB, YTOOBI BPEMsl PACIPOCTPAHCHHUS CBETa B HHUX OBLIO
OJIMHAKOBBIM?

2.0mpenenure ONTUYECKYIO PA3HOCTh XOJa JABYX JIyded, OTPaKEHHBIX OT BEpXHEH U
HIDKHEH TMOBEpXHOCTEH IUIEHKU, NPU YCJIOBUM HOPMAJIbHOIO MaJEHUS CBETa Ha IUICHKY.

CrenaiiTe puCyHOK X0/1a 9THX JTy4YeH.

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

3. BeiBectu ¢opmyny Ui onpeneneHust paanyca CBETIbIX Kojell HbloToHa B OTpakeHHOM
cere. Crienarh pUCYHOK X0/ JIy4dei.
4. OmpenenuTh CKOPOCTh PACIIpOCTPAHEHUS CBETAa B HEKOTOPOM BEIIIECTBE, €CIIM M3BECTHO, YTO
MpEJeNbHBII Yrosl MOJHOTO BHYTPEHHETO0 OTPaKeHHMs PAaBEH YIJy MOJHON HOJSpH3alMU MpU
OTPaYXEHUU CBETa OT ATOTO BEIIECTBA.

IIpuMmepHbIe BONpockI A5 0Npoca (TeKymuii KOHTPOJIb)

1. 1.0OcHoBHbIEC MOHATHUSA KUHEMATUKHU (TIyTh, IEpEeMEIlleHHE, CKOPOCTh U YCKOPEHHE MaTe-
puanbHOI Toukn) HopmanbHOe 1 TaHTeHIIMATbHOE YCKOPEHHUE.
2. PaBHOyCKOpeHHOE IPSMOJIUHEHHOE JBIKEHUE. 3aBUCUMOCTh KOOPIMHATHI U CKOPOCTH

OT BPEMEHH.
3. KpuBonuHeliHOe IBMKEHUE U JTBUKEHHE MO OKPY>KHOCTH (IEPUOJ, YACTOTA, YIIOBast

CKOPOCTb, YTIIOBOE YCKOPECHUE).
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10.
11.
12.
13.
14.
15.
16.
17.

18

19.
20.

21.
22.
23.
24.
25.
26.
27.

28

3axonbl HeroToHa. JluHaMKKa cucTeMbl MaTEpUAIbHBIX TOYeK. LleHTp macc.

Nmnynbce. 3aK0H COXpaHEHUs UMITYJIbCA.

KoHcepBaTtuBHbIe 1 HEKOHCepBaTUBHBIE CHIIbIL. [loTeHIIManbHOE cunoBoe noje. Padora n
KMHETUYECKas SHEPrus. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUU.

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

MowmeHnTsl uHepLuK (MaTepuanbHas TOUKa, TUCK, 00pyY, 1miap, crepxkenb). Teopema
I'toiirenca — IlTelinepa.

MowmeHT umitynbca TBEPIOro Tejaa. 3aKOH COXpaHEHUs MOMEHTa uMiynbca. Kunernye-
CKasi SHEprusi BpalleHUsl.

INapmonnueckue konebanus. Duzndeckuil MasTHUK.

[Tnockast BoHa B ogHOpoHOM cpene. Chepuueckas BOIHA.

YpaBHEHHE COCTOSIHUSA UACAIBHOrO rasza. Msomnpouneccsl.

[IepBoe Hauasio TepmoguHaMuku. Temiora. TemmoémMkocTs.

AnuabatHblil ponecc, ypaBuenue [lyaccona.

Hukn Kapno u reopemst Kapho.

Bropoe nauano tepmoannamuku. OOpatumMble 1 HeoOpaTUMbIE MPOLECCH. DHTPOIHSL.
ONEeKTPOMarHuTHHIE BOJIHBI U UX CBOICTBA.

. Uurepdepennus. Ycnous HaOm0aeHus. Y CI0BUS MakcuMyma 1 MunuMyma. Marepde-

pEeHLUA B TOHKHX IJIEHKAX, Koiblla HploTOHA U T. 1.

3oubl Openerns.

Hudpaxmus. Judpakuuonnas pemeTka. Y CIoBUs HAOIIOICHHSI MAKCUMYMOB U MUHH-
MYMOB NIPH TU(PPAKINAN HA TIETTH.

[Monspuzanus. 3akon bprocrepa, 3akon Martoca.

Hucnepcus.

KopnyckynspHo-BoiaHOBO#H Ayanu3mM. QOTOH U €ro XapaKTepUCTUKU (SHEPTHUS, UMITYIIBC).
D¢ddext Komnrona.

doTtodddexr.

TemoBoe uznydenue. AOGCOTIOTHO YEPHOE TEIIO.

Atowm. [Toctynatel bopa. BeiBoa pacueTHbIX popMyt Uist CKOPOCTH U paanyca OpOUT
aToMa BOJOpOAaA.

. Snpo. Cocras sapa. Jledext macc.

IIpumepsl 3agaHuil 1J151 J1aOOPATOPHBIX PadoT (TeKyLIHIl KOHTPOJIb)
®parMeHT 3agaHus A5 pasaena «OnTuka»

I/I3Mepe1me nmoKasaTeJis NpeJIOMJICHUSA CTEKJITHHOHM IUIACTHHKH C IOMOIIB 0 MHKPOCKOIIA
Koucmpykuuﬂ Onmu4eCKo20 MUKpockKkona

HCCMOTpH Ha pa3Hoo6pa3He MOI[GJ'IGIZ, OOJIBIIIMHCTBO ONTHYECKHUX MHKPOCKOIIOB COCTOAT

N3 ITIOXO0XUX THUITOBBLIX I[CTaJ'IeI\/'I.

L4 OKy.TISIp. Ta 4yacTh onTHYECKOH CHUCTCMBI, KOTOPAaA HCIIOCPCACTBCHHO CBA3daHaA C I'Jla3aMU

Ha6J'IIOI[aTeJ'I$I. B HpOCTCI\/’IH_IeM CJIydac OKYJIAp COCTOUT U3 OJIHOM JIUH3BI.

e TyGyc. [leranp, obOecrieunBaromiasi Hy)KHOE B3aUMOPACIIOJIOKEHUE ONTHUKH OKYJsIpa U

00BEKTHUBA.

e O6bektuB. EnBa 1u He camasi BakHas 4acThb MUKPOCKOIA, 00EeCIeunBarolasi OCHOBHOE

YBEJIMYEHHE.

L4 KpCHJ'ICHI/Ie, YACPIKUBAIOIICC BCC ACTAJIM KOHCTPYKIIUU B HY?>KHOM ITOJIOKCHHUH.

e [IpeaMeTHBII CTOMUK, HA KOTOPOM Pa3MEIaloT UccieayeMble 00pasiibl. ITO JTUOO TOH-

KHE CPE3bl HA NMPCIMETHBIX CTCKJIAX IS MUKPOCKOIIOB, pa6OTaIOHIHX B «IIPOXOAAIEM CBETE»,
1100 00beMHBIC 00BEKTHI JJIsI MUKPOCKOIIOB «OTPAKECHHOI'O CBCTA.

e KpermieHus, KOTOPbIMU MPEIMETHBIE CTEKIIAa (PUKCUPYIOTCS Ha TPEIMETHOM CTOJIHKE.
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e J/lnapparma. B OCHOBHOM B MHKPOCKOIIAX HPUMEHSIOT TaK Ha3bIBAEMbBIC «HUPHCOBBIC»
nuadparMbl, Ha3BaHHBIC TaK IOTOMY, YTO COZIEp)KaT JIETIECTKH, MOJOOHBIE JIENEeCTKaM IBETKa
upuca. CaBurasi win pa3aBUrasi JernecTKd, MOXKHO IJIABHO PETYIMPOBATH CHUILY CBETOBOTO TOTO-
Ka, MOCTYNAONIETo Ha UCCIeyeMblii oOpaser.

e Bunt rpy0oii HaCTpOKH (OKYCUPOBKH IMO3BOJISET, U3MEHSSI PACCTOSIHAE OT OOBEKTHBA
JI0 ucciemyeMoro oopasiia, 100MBaThCsi HAUOOJIEe YETKOTO N300paKCHHUS.

¢ BuHT TO4HOI hoxycupoBku. To ke camoe, TOIBKO ¢ MEHBIINM IIaroM U MEHBIIHM «XO-
JIOM» pe3b0bI U1l MAKCUMaJIbHO TOYHOM PETyITHPOBKH.

e OcBerutenb. OuYeHb YacCTO MCHONB3YETCS OOBIKHOBEHHOE 3€pKajo, MO3BOJISIONIEE
HAINpaBJATh HA MCCIEAyeMblil 0Opas3en JTHEBHOW cBeT. B HacTosiee Bpemsi 4acTO MPHUMEHSIOT
CrelMaibHbIe TaTOreHHBIC JIAMITbI, HIMEIOLIHE CIIEKTp, OJM3KUI K €CTECTBEHHOMY OEJIOMY CBETY
Y HE BBI3BIBAIOIINE IPYOBIX HCKKEHHUH IIBETA.

e OcHoBanue. OOBIYHO BBITOIHIETCS JOCTATOYHO MAaCCUBHBIM, U3 METAJUTMYECKOTO JIUThS,
111 00eCTIeYeHNsT YCTOMYMBOCTH MUKPOCKOTIA BO BpeMsi pabOTHI

[Tpu HaGmoeHUH TpeIMEeTa CKBO3b CJIOM BOJABI WIIM CTEKJISTHHYIO TUTACTHHKY OOBEKT BCe-
rJ1a KaKeTCs PacloIoKeHHBIM OMKe K HaOJI01aTelio, YeM B JICHCTBUTEIBHOCTH. DTO KaXyIle-
ecst IpuOJIMKEHNE CBA3aHO C MPEJIOMJICHUEM CBETa Ha TPAaHMIIE TUIACTHHKU C BO3JIYXOM M 3aBH-
CHUT KaK OT TOJIIIMHBI, TaK M OT €€ MOKa3aTels MpeJoMiIeHus. 3mMepsist TOMIUHY IUTACTHHKH C
MIOMOIIIFI0 MUKPOMETPA, a KaKyIlleecs CMEIICHUE TpeIMeTa IpU HaOJIIOJJICHUH CKBO3b ITUIACTHH-
Ky C MOMOIIbI0 MHKPOCKONA, TYOyC KOTOPOro CHa0XeH MUKPOMETPUYECKUM BHHTOM, MOXKHO
OTIPENIeNIUTh MOKA3aTelNb MPETOMIICHHS TIACTUHKU. [lycTh Ha CTOMMKE MUKPOCKOMA JICKHT TIIO-
CKOTapayieJbHasi CTEKISIHHAS IUTACTHHKA TOJMIMHBI d, MUKPOCKOI ChOKYCHUPOBAaH Ha METKHU HIIH
NBUIMHKY, HAXOJSIIIMECs Ha ee BepXxHeil cTtopone. [y Toro, 4to0Obl YBUIETh B MHUKPOCKOII TIbI-
JMHKY, HAXOZSIIMECcs Ha HIDKHEH CTOPOHE IUIACTHHKH, €ro TyOyc He0OX0IMMO epeMeCTUTh Ha
HEKOTOPOE paccTosiHuE X (PUCYHOK). BenmenacrBue npenomenus myden x < d

S W

Al

an e

CymIecTByeT CBSI3b MEXKIY TOJIIMHOW HCCIEAYyeMOW CTEKJISHHOW TIJIAaCTUHKU, BBICOTOM
KaXyIlerocs noabema rnpeamera (moabema TyOyca MHKPOCKOIIA) W IOKa3aTessl MpeJoMIIeHUs
cTekna. [[isi ycTaHOBKM 3TOM CBSI3W PacCMOTPUM XOJ Jiydel OT TOYKH A (CM. pUCYHOK) yepes
CTEKJIIHHYIO TIacTUHKY. IIpu 3TOM Oynem mpeamnonarars, 4To Ijla3 HaXOAUTCS HA TOW HOpMaJI
K IJIOCKOCTSIM IUIACTUHKHU, KOTOpasi MPOXOAUT depe3 Touky A, u i1yd AB cocrasnser ¢ Hopma-
JbIO MaJIbIi yrou f.

Ha rpanune aByx cpen ayd AB npeteprieBaeT mpenomiieHHe U Ha BBIXOJE U3 IUIACTUHKH B
BO3/yX COCTaBJIsIeT C HOPMAJIbIO K TIOBEPXHOCTH YTOJI, PaBHBIN 0, KOTOPBIM CBSi3aH C yriioMm f3
yepe3 N0Ka3aTellb MPEJIOMIICHHUS N, T.€.

S

Csinf (1)

n

HabGnronaTento kaxeTcsi, 9TO pacCMaTPUBAEMBIHN JIyd UCXOIUT HE U3 TOYKHU A, a U3 TOUKHU
A', IpUNOAHATON Ha BBICOTY a, paBHYI0 AA'.
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Paccmatpusas tpeyronsHukun ABC n A'BC, MokHO Hanucatp, 4To

BC=dtgp;
BC=(d—a)tgoanmdtgp =(d—a)tg a, orkyna
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 mepemelnieHue TyOyca MHUKPOCKONa IpH

nepeoKyCUpoBKE €ro C BEpXHEW CTOPOHBI IUIACTHHKM Ha HIDKHIOK, MOXHO IO
dbopmyse (2) onpenenuTh MoKazaTeab MPEIOMIICHUS N.

Xon paboThl
HazoBem BUHT rpy0oii HacTpoHKH (OKYCHMPOBKH BUHTOM A, a BUHT TOYHOH HACTPOIKH

dboxycupoBku BUHTOM B.

Ha oGenx IMMOBCPXHOCTAX CTEKJITHHOM IJIACTUHKH HaHECCHBI HapalnurHbI.
1. HSMepﬂIOT MHUKPOMETPOM HECKOJIBKO pPa3 TOJIIUHY d maacTUHKU U HaxoIadaT CpEAHEC

3HA4YCHUC.

2. ITomemarot IUIaCTUHKY Ha Hpe,[[MeTHBIfI CTOJIMK Tak, YTOOBI MEPECCUCHUC apallmH OKa-

3aJI0Ch B LIEHTPE OISl 3peHuss MUKpockorna. Ty0yc MUKpOCKoIa JOKEH ObITh OIHAT BUHTOM A
HaJl IPEIMETHBIM CTOJMKOM TaK, YTOObI PAaCCTOSIHME MEXIYy OOBEKTUBOM U IUIACTUHKOW OBLIO
HE MEHbIIIE OJTHOT0-/IBYX CAHTUMETPOB.

3. MI/IKpOMCTpI/I‘ICCKI/IM BUHTOM B OITyCKaroT TY6y0 B HMKHEC IIOJOXKXCHHC, a 3aTCM BHH-

TOM A OITyCKAaIOT €r0 TaK, YTO0bI MPHOIM3UTh OOBEKTUB K IUTACTHHKE HA 1-2 MM.

4. Bpamaﬁ BUHT A, MCIJICHHO IIOAHHUMAIOT Ty6yc, Ha6n}ona;1 qcpe3 OKYJIAp 3a MOABJICHU-

€M B I0JIE 3pEHUSI MUKPOCKOINA I[apanvHbl, HAHECEHHOW Ha HUYKHEW CTOPOHE IIacTUHKU. HaBo-
JSIT MUKPOCKOI Ha YETKOE M300pa)KeHHe 3TOM LapanuHbl PU MOMOIIY BUHTOB A U B, 3anmuckI-
BAIOT OTCYET [0 MUKPOMETPUUECKOMY BUHTY. 3MepeHus: mpoBOosAT HE MEeHEe 3 pa3 U HAXOJAT
cpe/iHee 3HaUeHHUE OTCUETa.

5. Ilogaumast TyGyc MUKpPOCKOIIa MUKPOMETPUYECKUM BUHTOM B U OTCUMTHIBast IpH 3TOM

YHCIIO MOJHBIX 000POTOB €r0, HABOASAT MUKPOCKOI Ha YETKOE U300paKeHUE BEPXHEH IapanuHbl.
3anuchIBalOT YUCIO 0OOPOTOB BUHTA U OTCUYET IO MUKPOMETpHUUECKOMY BUHTY. HaBoiKy moBTO-
PSAIOT HECKOJIBKO Pa3, ONPENENSAIOT CPEIHUN OTCYET.

6. OnpenensiorT «Kaxylyrocs» TONIUHY X MJIACTUHKUA KaK pa3HOCTh OTCYETOB 110 MUKPO-

METPUUYECKOMY BUHTY, IPOU3BEACHHBIX B M. 4 1 5 (1leHa JeneHus Ha 6apabaHunKe BUHTA paBHA
0,002 mMm).

7. 1o hopmyre (2) onpeaemsFoT HoKa3aTelb MPEIOMIICHHUS N BeleCTBa IUTACTHHKH.
8. OnpeenstoT omuoKy u3mepenus/

.-i'n.r; Ad  Ax
—_——=— —

3 d x’
rae Ad — TOUHOCTh MUKPOMETPA,
A X — 11eHa neneHus 6apabaHuuKa.
KoHTpoJIbHBIE BOIIPOCHI
1. ChopmynupyiiTe 3aK0H OTpaKEHHUS CBETA.
2. ChopmynupyiiTe 3aKOH MPEITOMIICHUS CBETA.
3. KakoB (pusmduecknii cMbICT TTOKa3aTels MpeloMIICHHUs BelecTBa?

7.4. CooTBeTCTBHE IIKAJIbI OLICHOK U YPOBHel ¢()OPMHUPOBAHHBIX KOMIIETEHIN I

YposeHs chopmu-

POBAaHHBIX KOMIIC- OIIGHKa [Hosicaenus

TEHIMN

TeopeTqucxoe COJACPpKaHHUEC KypCa OCBOCHO ITOJIHOCTBHIO,

Bricokuit OTJINYHO o
BCE NPEIYCMOTPEHHBIC MPOrpamMMoil oOydeHUs ydeOHbIC 3asa-
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Yposens chopmu-
POBaHHBIX KOMIIC-
TEHUUHN

Ornenka

IMosicaenns

HUS BBIITOJIHECHBI.

OOyuarouuiics JIE€MOHCTPUPYET CHOCOOHOCTh THUIIOBBIE
3a7a4u NPO(PECCUOHAIBHON AEATEIbHOCTH HAa OCHOBE 3HAHMUN
3aKOHOB (DM3HMKH; Ha BBICOKOM YpPOBHE BJIaICET CIOcOOaMu MO-
JeTUPOBAaHMSI U OICHKH (PU3UYECKUX MPOIECCOB; TOTOBHOCTH
IPUMEHSATH JJabopaTopHOE 000pyI0BAHUE; CIIOCOOEH pelaTh Mo-
CTaBJICHHBIC 3a/1a4M C Y4eTOM (PU3MUECKOW M MaTeMaTHYeCKOU
OLIEHKH 3P PEKTUBHOCTH NPUHUMAEMBIX pEIIEHUI

ba3oBriit

XOpOLIO

Teopernueckoe conep:KaHUE Kypca OCBOEHO IIOJIHOCTBIO,
BCE IMPEAYCMOTpPEHHbIE MpOrpamMmol oO0y4yeHHUs yueOHble 3aja-
HUSI BBIIIOJIHEHBI C HE3HAUYUTEIbHBIMU 3aMEYaHUSIMMU.

OOyuaronumiics crocoOeH pemiatb THIIOBBIE 3aJa4d Mpo-
(deccroHaNbHOW JEITeTFHOCTH Ha OCHOBE 3HAHWM 3aKOHOB (pu-
3UKH, BJIaJICET NMPUOPUTETHBIMU HANPABICHUSIMHU Pa3BUTHUS HO-
BBIX (DU3UYECKUX TEXHOJIOTHI; TOTOB OCBAaMBATh U IKCILTyaTHPO-
BaTh JabopaTtopHoe 000pyAOBaHUE; CIIOCOOEH pellaTh MOCTaB-
JICHHBIC 33/1a49¥ C y4eTOM (PU3MUECKON U MaTeMaTHYeCKON OICH-
K1 3 (HEKTUBHOCTU MPUHUMAEMBIX PEIICHUI

[Toporossiii

YAOBJICTBOPH-
TCIJIIBHO

Teoperudeckoe copepikaHue Kypca OCBOCHO YacTUYHO,
OOJIBIIMHCTBO TPEIYCMOTPEHHBIX MPOrpaMMon 00yueHus y4deO-
HBbIX 3aI[aHl/If/'I BBIITOJIHEHO, B HUX UMCIOTCA OIIIHOKH.

OO6yyaronuiicst cmroco0eH CO CTOPOHHEH MOMOIIBIO U MO
PYKOBOJICTBOM HPEIOJaBaTeNs pemaTh 3a1add NpoQecCuoHab-
HOW JICITEIBHOCTA Ha OCHOBE 3aKOHOB (DM3UKU, MOXKET HCIOJb-
30BaTh JIA0OpaTOPHOE 000PYAOBAHUE; CIIOCOOCH MPOBOIUTH (PU-
3MYECKHI aHaJU3 MPH PEUICHUU IOCTABICHHOHN 3aJauu, JOIyC-
Kasl 3HAUYUTEILHEIE OIIHOKHU

Huskuit

HCYAOBJICTBO-
PHUTCIIBHO

Teoperudeckoe copepkaHUEe Kypca HE OCBOEHO, OOJIb-
IIMHCTBO MNPEIYCMOTPEHHBIX MPOrpaMMoi OOy4deHMs y4eOHBIX
3ajaHul 100 HE BBIMOJIHEHBI, IN0O coJepKaT IrpyOble OINOKY;
JIOTIOJTHUTENIbHAS caMOCTOsITeNbHAs paboTa Hajl MaTepuaioM He
npHBesia K KaKOMY-JTM00 3HaYUTEIbHOMY MOBBIIIEHUIO KaueCcTBa
BBITMIOJTHEHUS YU€OHBIX 3aJJaHUM.

OOyuaromuiics He crnocoOeH peuath TUIOBBIE 33/1a4M
npo(eCCUOHATBHON AEATENbHOCTH HAa OCHOBE 3HAHMH 3aKOHOB
($U3MKK; HE TOTOB HCHOJb30BATH JIAOOPATOPHOE 0OOPYAOBAHUE;

8. MeToauyeckne yKa3aHHs ISl CAMOCTOATEIbLHOM padoThl 00y4ar0IMXCs

CamocrosiTenpHass paboTa CIOCOOCTBYET 3aKpEIJICHHIO HABBIKOB palbOTHI C Y4eOHOU W
HAy4YHOW JIMTEPATypOi, OCMBICIEHUIO U 3aKPEIJIEHUIO TEOPETHUUECKOTO MaTepuana 1o yMEHHIO
apryMeHTHPOBAHO IpeiaraTh GU3NYECKue MOJIENH MPOLIECCOB, BKIIOYast 000CHOBaHHBIN BbIOOP
METO/Ia M ammnaparypHoro o(opMieHHs TEXHOJIOTMYECKOIo Ipolecca, MO3BOJISIONINE MaKCH-
MaJIbHO OBICTPO U 3P PEKTUBHO PEIIUTH MOCTABIEHHYIO HHKEHEPHYIO 3a7a4y.

CamocrosTenbHas paboTa BBIOIHIETCS BO BHEAYIUTOPHOE (ayAUTOPHOE) BpeMsl 1O 3aj1a-
HUIO U NIPU METOJMYECKOM PYKOBOJICTBE IperoiaBaresisi, HO 0€3 ero HemocpeACTBEHHOIo yua-
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CTusa (HpI/I YaCTUYHOM HCIIOCPCACTBCHHOM YYaCTUH MpEriogaBaTcCisdA, OCTABJIAIOHNIEM BCAYIIYIO
POJIb B KOHTPOJIE 32 pabOTOM CTYJICHTOB).
Dopmbl camocmoamenvHol pabomul 6akanaBpoB pazHooOpa3Hbl. OHU BKIIIOYAIOT B CEO0sI:

- u3ydeHue ydeOHOW, HAy4YHOM M METOIUYECKOW JIMTEpaTypbl, MaTepualioB
MIEPUOANYCCKUX U3IaHUIA C TIPUBIICYCHUEM JIEKTPOHHBIX CPEICTB OPUIMATLHON, CTATHCTHYECKOM,
NEePUOANYECKON U HaydHOUH HH(pOpPMALUH;

- CO3JIaHUE MPE3CHTALIMH U JIOKJIA/IOB IO YCIOBUIO 33 IaHUSI.

B nponecce m3yuenus mucuuruimabl «®usukay OakamaBpamu HampasieHus 08.03.01
«CTpOUTENBCTBOY» OCHOBHBIMU BUOAMU CAMOCMOSAMENbHOU pAbOmMbl SIBISIIOTCS:

— TIOJATOTOBKA K ayJUTOPHBIM 3aHATUAM (JEKUUSAM U JTa0OPATOPHBIM 3aHSATHUSIM) U BBIOJI-
HEHHUE COOTBETCTBYIOIIUX 3aIaHHIA;

— caMocCTosTeNnbHas paboTa HaJ OTACNbHBIMH TeMaMU y4eOHON AMCUUILIMHBI B COOTBET-
CTBUU C Y4€OHO-TEMaTUICCKUM ILIAHOM;

— BBINOJTHCHUE TECTOBBIX 3aJaHU;

— TIOJATrOTOBKA K 3a4eTy, IK3aMEHY.

CaMOCTOSITETIBHOE BBITIONIHEHHE MeCcmosblX 3a0anuli TI0 BCEM pas3/ieiaM JIUCIUILIHHBI
chopmupoBansl B houze oleHOUHbIX cpenctB (POC)

JlaHHBIE TECTHI MOT'YT UCIIOTB30BaThCS:

— 0akasiaBpamMu MpH MOJTOTOBKE K SK3aMeHY B (JopMe CaMOIIPOBEPKU 3HAHUM;

—  IpernojaaBaTesiMU Ui IPOBEPKU 3HAHUM B KauecTBE (POPMbI IPOMEKYTOUHOTO KOH-
TPOJIs Ha 1TaOOPAaTOPHBIX U JIGKLIMOHHBIX 3aHATHSAX;

— Ui IPOBEPKU OCTATOYHBIX 3HaHUN OaKalaBpOB, U3YUMBIIMX JAHHBIN KypC.

TecToBble 3agaHMsi pacCUMTaHbl HAa CaMOCTOSTENbHYIO pPabOTy 0e3 UCIOIb30BaHUS
BCIIOMOTI'aTeNIbHBIX MaTepHaIoB. To ecTh MpH UX BBHIIOJIHEHUH HE CIIEYET MOJIb30BaThCsl y4EOHOH U
JPYTMMH BUJIaMU JIUTEPATYPBI.

JInst BBINOJIHEHUST TECTOBOTO 3aJaHUsl, MPEXKIE BCEro, CIEAYET BHUMATEIbHO INPOYUTATH
NocTaBlIeHHbId Bonpoc. llocne o3HakOMJIEHHS C BOIPOCOM CIIEAYET MPUCTYNATh K MPOYTEHHUIO
npeajgaraéMplXx BapHaHTOB oTBeTa. HeoOxoauMo mpouuTarh BCE BapUaHThl U B KaueCTBE OTBETA
crestyeT BeIOpaTh nHeKe (1udpoBoe 0603HaYEHHE), COOTBETCTBYIOIINI IPAaBUIIBHOMY OTBETY.

Ha BbimosnHeHune Tecta OTBOAUTCS OrpaHudeHHoe Bpems. OHO MOXKET BapbUpOBaThCs B
3aBUCUMOCTH OT YPOBHSI TECTHUPYEMBIX, CIOXKHOCTM U oObema Tecrta. Kak mpaBuio, Bpems
BBIIIOJTHEHUS TECTOBOT'O 3aJJaHus onpeensercs u3 pacuera 60 ceKyH/1 Ha OJJH BOIIPOC.

ConeprxaHue TECTOB IO JTUCIHUITIIMHE OPUEHTUPOBAHO HAa MOJrOTOBKY OakajlaBpoB IO OC-
HOBHBIM BOIIpOCaM Kypca. YpOBEHb BBIIIOJIHEHUS! TE€CTa MO3BOJISET MPENOJIaBaTeNsIM CyIUTh O
X0JIe CaMOCTOSITEIbHOM pabOThl 0aKaTaBpOB B MEKCECCHOHHBII MEpUOJ U O CTENIEHU HUX MOJro-
TOBKHU K 9K3aMEHY.

9. Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOTHIl, HCIOJIb3YEeMbIX
IPH OCYLECTBJICHUH 00pa30BaTe/ILHOIO NMpoLecca Mo JUCHHUILIHHE

g ycnemHoro oBNaAeHMs NUCUUIUIMHON HMCIONB3YIOTCS CIeAyIoUIe HHpopMaiu-

OHHBIE TEXHOJIOTHH O0yUCHHS:

e [Ipu mpoBeaeHMM JEKIHMI HWCIOJIB3YIOTCA MPE3CHTAllMd MaTepuajga B MporpaMmme
Microsoft Office (PowerPoint).

b HpaKTI/I'-IeCKI/Ie 3aHATUC IO AUCHUINUIMHE IPOBOJATCA C MPUMCHCHUEM HGO6X0)II/IMOFO
METOAMYECKOro MaTepHaia (MEeTOANYEeCKHe yKa3aH!sl, CIPaBOYHUKH, HOPMATHUBBI U T.I1.)

e JlaGopaTopHble 3aHATHS 10 JUCHUIUIMHE TIPOBOIATCS B CHCIHATM3UPOBAHHOM
naboparopun «MexaHUKU U MOJIEKYJISIpHON (HU3HKU

Ha nmpaxkTrueckux 3aHATHAX CTYJEHTHI OTpabaThIBal0 HaBBIKU PELICHUs (PU3UYECKUX 3a-
Jad ¢ 000CHOBaHUEM BbIOOpA (HU3NUECKON MOJIEIH.
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JlaGoparopHble 3aHATHS MO JUCIHUILTAHE TPOBOAATCSA C UCIOIB30BaHUE PA3IMYHOTO Jia-
OGopaTopHOTrO 00OpPYAOBaHMS, a TAK)KE HA TAOOPATOPHBIX CTEHIAaX-ycTaHOBKaX. Ha 3ansTun 00y-
YAOIIUKCA 3HAKOMHUTCS ¢ (PU3UYECKMMH METOJaMH aHajiu3a, padoToOd U YCTPOHWCTBOM Jiabopa-
TOPHOTO O0OPYIOBaHUS, UCIOIB3YEMOI0 P PEIICHUH (PU3UYECKHUX 3aJ]1a4, YUUTCS MPOBOAUTH
OKCIIEPUMEHTHI, CTPOUTH (PHU3UYECKHE MOJEIN, TPOBOANTH PACUYETHI M JIeJaTh OLIEHKY MOTPEII-
HOCTEM.

B niporiecce nzydeHus TUCHUTUIMHB YICOHBIME TEJISIMH SIBJISIOTCSL BOCIIPHSITHE Y4eOHOM
uHpopMaluu O (QU3NYECKUX OCHOBAaX W MPUHIUNAX JIabopaTOpHOW paboOThHI, €€ YCBOEHHE,
3alOMUHAHUE, a TAK)KE CTPYKTYPUPOBAHUE TIOTYUYEHHBIX 3HAHUHU U Pa3BUTHE WHTEIUICKTYaTbHBIX
YMEHHM, OpPUEHTUPOBAHHBIX Ha CIOCOOBI JESATENBHOCTH PEMpPOAYKTUBHOTO XapakTepa.
[TocpeacTBOM HCIIOJIB30BAHMSI ITUX WHTEIUIEKTYabHBIX YMEHHH JOCTUTAIOTCS Y3HABAHHUE PaHEe
YCBOCHHOT'O MaTepHajia B HOBBIX CHUTYalUsX, IPUMEHEHUE a0CTPAKTHOTO 3HAHMS B KOHKPETHBIX
CUTYaIlUsX.

J1st 1OCTHXKEHUS 3THUX LeNeld MCHOJIb3YIOTCS B OCHOBHOM TPAIUIMOHHBIE HHpOpMa-
TUBHO-Pa3BUBAIOIINE TEXHOJIOTUN O0YUYCHHS C YIETOM PA3IMYHOTO COUYETAHUS MTACCUBHBIX (hOpM
(mexums, mabopaTopHOE M MPAKTHUECKOE 3aHATHE, KOHCYJIbTAIlHsI, CAMOCTOSTEIbHAs paboTa) u
PEIPOAYKTUBHBIX METOJOB 00y4eHHsI (TIOBECTBOBATEIIBHOE M3JIOKEHUE ydeOHOU MHpopmammu,
00BSACHUTENBHO-UIUTIOCTPATUBHOE U3NIOKEHUE) U Ja00paTOpHO-MPAKTUUECKUX METOJIOB 00yue-
HUSL.

YHuBepcurer obecre4eH HEOOXOIUMBIM KOMILIEKTOM JHUIEH3MOHHOTO MPOrpPaMMHOTO
o0ecrnieuyeHus:

e oducHbI makeT npwioxenuit Microsoft Office;

e [porpamMmHasl cucTema Jiisi OOHApY>KEHUSI TEKCTOBBIX 3aMMCTBOBAaHUN B y4E€OHBIX U
Hay4HbIX paboTax «AHTuaruar.BY3y;

10. Onucanne MaTepuaJbHO-TeXHNYECKOH 0a3bl, HE0OXO0AUMOIi VIl OCYIIeCTBJICHUS
00pa3oBaTeIbHOIO Npouecca Mo JUCHHUIIINHE

Peanmzanus yueOHOro mpoiiecca OCyImECTBISETCS B CIICIUATBHBIX YYCOHBIX ayIUTOPHIX
YHUBCPCUTECTA JIA MPOBCACHUA 3aHATHHI JICKOMOHHOI'O THUIIA, MPAKTUYCCKHUX BaHHTI/II\/JI, na6opa-
TOPHBIX PAa0OT I'PYIMIOBBIX U MHAWBUAYAJIBHBIX KOHCYJIbTAIMH, TEKYIEro KOHTPOJS U MpoMe-
JKYTOUYHOHN arTecTanuu. Bce ayauTopuy yKOMILJIEKTOBaHBI CIIELMAIN3UPOBAHHON MeOenbio U
TEXHUYECKUMU CPEJICTBAMU OO0YUEHUs, CIIy)KaIlllUMHU JUIsl IPEACTaBICHUs yueOHOM nHbopManuu
Oosbioi ayautopuu. [Ipu HEOOXOIMMOCTH O0yUYaIOIMUMCS MpeJIaraloTcsi Habopsl JEMOHCTpa-
IIMOHHOTO 00OPYAOBaHUS U Y4eOHO-HAIJISIIHBIX MOCOOUH, oOecneunBaroe TeMaTHUeCKue ui-
JFOCTPAIIHH.

CamocrosrenbHas paboTa 00y4yaroIIMXCsl BBIOIHAETCS B CIIELMATU3UPOBAHHON ayAUTO-
puu, KoTopas obopyaoBaHa y4yeOHON MeOenblo, KOMIIBIOTEPHOW TEXHUKOH € BO3MOXHOCTBIO
HNOJKII0UeHUs K ceTH «HTepHeT» 1 o0ecredeHneM J0CTyma B JEKTPOHHYI0 HH(POPMAIIMOHHO-
obpasoBarenbhyto cpeny YIJITY.

Ectb momenienue Ui XpaHeHUsI U NMPO(UIAKTUYECKOTO 00CTy)KUBaHUsI y4eOHOro 000-
pYyIOBaHUSI.

TpeboBaHusl K ayTUTOPHSIM

HaumenoBanne CIICIaJIbHBIX HOMCIIICHI/Iﬁ OCHaHIeHHOCTB CIICIIMAJIbHBIX HOMCIIICHI/Iﬁ
n HOMCIIICHI/Iﬁ JJIsL CaMOCTOSTCIILHOM pa60T1,1 u HOMGIIICHI/Iﬁ JJIA CaMOCTOSITeIIbHOM pa6OTI)I

ITomenienne aiis JEKIMOHHBIX M MPAK-
TUYECKUX 3aHATHUM, TPYIIIOBBIX U UHU-
BHUIyaJIbHBIX KOHCYJIbTALlUN, TEKYIEH U
IIPOMEKYTOUYHOHN aTTECTALUU.

[TepeHocHast MynbTUMEIHNITHAS YCTAHOBKA
(mpoekTop, 3KpaH).
VYyeOHas mebOerb.

Jlaboparopust MexaHuka 1 MoJIeKyJIsipHas u3MKa:
CreHapl [UIsl J1abopaTOpHBIX paboT — 2 mT. (3BYKOT€HEpaTop,
MYJIETUMETD, ocriuiorpad)

JlaboparopHas ycTaHoBKa «BeKTopHOE ClIo)KeHHe CH» - | IT.

[Tomenenue s 1a60paTOPHBIX pabOT
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JlabopaTtopHas yctaHoBKa « MasiTHUK C IEPEMEHHBIM Q» - 1 mT.
Jlaboparopras yctanoBka «CBoOOIHOE TTafIeHHE) - | TIT.
MasTHHK pu3ndeckuii — 3 mrT.

MammHa ATByna — 1 mir.

Mastauk MaxkcBemta — 1 mT.

Mastauk O6epbexa — 3 mT.

JlabopaTopHast ycTaHOBKa B KOMIUIEKce — | MIT. (aHAIUTHYECKHE
BECBI, CTCKJISTHHAS KOJI0A)

JlabopaTopHast yCTaHOBKa B KOMIUIEKCE — | IIT. (CTEKJITHHAS eM-
KOCTbh, MAHOMETD)

JlabopaTopHast ycTaHOBKa B KOMIUIEKCE — 1 IT. (LMJIMHIP C TIIK-
LIEPUHOM, 3JIEKTPOHHBIN CEKyHIOMEp)

JlaGopaTtopust OnTuka: JlaGoparopHas ycranoska «JIuneii-
HBIE CTIEKTPBD» - 1 mT.

Kommerotep Celeron 633A (kx 11/y «JIuHeliHble CIeKTpbI») — 1 1mIT.
MHKpPOCKOII CTePEOCKONNYECKUI — 2 MIT.

JlabopaTopHasi ycTaHOBKa B KOMIUIEKce — 1 IIT. (ToJsipu3arop,
aHaJIM3aToOP, JIIOKCMETP)

JlabopaTopHast ycTaHOBKa B KOMIUIeKce — 1 mT. (BaTTMETp, Nu-
pomertp)

JlabopaTopHasi ycTaHOBKa B KOMIUIEKCe — 1 IIT. (ammepmerp,
BOJIBTMETP, (POTORIEMEHT, HICTOYHUK HANPSDKECHHS)

KomnbloTepHslil knacc (BUPTYalbHBIM IPAKTHKYM):
MownuTtops! — 13 mit.

Kommbroteps! B koMIuiekTe — 13 mT.

Cepsep — | mit.

OBepXxea-NPOeKTOp MOPTATUBHBI — 1 mT.

Hoyt0yx — 1 mr.

[TomereHus Il CaMOCTOSATEIBHOM pa-
OOTEI

Cromnbl, CTyNbs, 9KpaH, poektop. Paboune mecrta cry-
JIEHTOB, OCHAIIIEHbI KOMITBIOTEPAMU C BBIXOJIOM B CETh
HuTepHeT U 3IeKTPOHHYI0 HHGOpMalMOHHYIO o0pa-
30BaTENbHYIO CPENY.

[Tomemenne mist XpaHeHUS W MPOQH-
JAKTUYECKOTO OOCITYKMBaHUS y4eOHOTrO
o0opyoBaHus

PacxonHble MaTepuasl Ui pEMOHTA U 00CITyKUBaHUS
TeXHUKHU. MecTa 17151 XpaHeHHsI 000pyJ0BaHUS
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