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1. O01mue moj10KeHu s

JucuumumHa «Pu3uka» oTHOCUTCA K 010Ky b1 yueOHOr0 muana, BXoIs1Iero B coctaB o0pa-
30BaTesIbHON MporpaMmbl Beiciiero oopazoanus 43.03.01 Cepsuc (npoduns — CepBHUC JOPOXK-
HO-CTPOUTENIBHBIX MAITUH U 000PYAOBaHNS)

HopmatuBHO-MeTOIMYeCKON 0a30i i pa3paObO0TKH pabodel mporpaMMbl YIeOHOU TUCITH-
MIMHBL «DU3HUKaAY» SABISIFOTCA:

— GenepanpHblii 3akoH «O0 obOpazoBanuu B Poccuiickoit Depepanun», yTBEPKICHHBIN
npuka3zoM MunoOpuayku P® Ne 273-03 ot 29.12.2012;

- Ilpuxaz Muno6puayku Poccun Ne 301 ot 05.04.2017 1. «O06 yTBEep)KICHHH MOPSIKA OP-
TaHW3alUU ¥ OCYILECTBICHUSI 00pa30BaTEIbHOMN JIEATEILHOCTH 1O 00pa30BaTEIbHBIM MIPOrpaM-
MaM BBICIIEr0 OOpa3oBaHUA - MporpaMmaM OakajaBpuara, MporpaMmamM CIELHaTUTeTa, Mpo-
rpaMmam MarucTparypb»;

- IIpuka3 Muntpyna Poccun Ne 264n ot 30.05.2016 r. «O6 yrBepxaeHuu npodeccuo-
HaipHOTO ctanaapta 10.004 «Crenunanuct B 001aCTH OIEHKH KadyecTBa M AKCIEPTU3BI IS Tpa-
JIOCTPOUTEIHHON ACSITETLHOCTIY;

- IIpukas Muntpyna Poccum Ne 841n ot 25.12.2018 1. «O6 yrBepxkaeHun mnpodeccro-
HaiapHOTO cTanAapTal0.002 «Crienuanuct B 00J1aCTH HHKEHEPHO-T€0IC3NUCCKUX U3BICKAHHI;

- IIpukas Muntpyna Poccun Ne 11671 ot 28.12.2015 1. «O6 yTBepxkaeHuu mnpodeccro-
HaipHOTO cTanaapra 10.003 «Cnenuanuct B 00J1aCTH WHKEHEPHO-TEXHUYECKOTO TTPOSKTUPOBA-
HUSA JJIS1 TPAJOCTPOUTEIIBHON NEATETLHOCTH;

- IIpuka3 Muntpyna Poccuun Ne 504n ot 18.07.2019 r. «O6 yrBepxkaeHuu npodeccuo-
HajgpHOTO cranjgapta 16.033 «Cnenuanuct B 00J1aCTU TIAHOBO-3KOHOMUYECKOTO OOecriedeHust
CTPOUTENLHOTO MPOU3BOICTBAY;

- IIpukas Muntpyna Poccun Ne 943u ot 27.11.2014 1. «O6 yrBepx)aeHun mnpodeccuo-
HanbHOTO crangapra 16.032 «Crnenuanuct B 007acTH MPOU3BOJACTBEHHO-TEXHUYECKOTO U TEX-
HOJIOTUYECKOT0 00ECTIeYeHUsI CTPOUTEILHOTO TPOU3BOJICTBAY;

— ITpuka3 Muntpyna Poccun Ne 599u ot 09.09.2020 r. «O6 yTtBepxneHun mnpodeccuo-
HanbHOro cragaapra 10.005 «Cneunanuct no 61aroycTpoilcTBY U 03€JIE€HEHHIO TEPPUTOPHUI U
00BEKTOBY;

- Ilpuxkaz Muntpyna Poccun Ne 5161 ot 26.06.2017 1. «O0 yTBepxkaeHUN Mpodeccro-
HajubHOTO cTanaapra 16.025 «OpraHuzatop CTPOUTENBHOTO MPOU3BOJICTBA», YTBEPKIECHHOIO
npukasom Munrpyna Poccnu;

— @epnepanbHBI TOCYIAPCTBEHHBIN 00pa30BaTENbHBIN CTaHAAPT BBICHIETO OOpa30BaHUs
(®T'OC BO) mo nampasnenuto nmoarotoBku 43.03.01 Cepsuc (nmpoduns — CepBUC TOPOKHO-
CTPOUTENBHBIX MallliH U 000pynoBaHus) (ypoBeHb OakalaBpHaTr), YTBEP>KICHHBIA MPUKA30M
Munucrepcta o6pazoBanus u Hayku PD Ne 48101 31.05.2017;

— Y4eOHble TUTaHBI 00pa30BaTENbHON MPOrpaMMBI BBICHIETO O0pa30BaHUS HAIPAaBJICHUS
43.03.01 Cepsuc (mpoduns — CepBUC TOPOKHO-CTPOUTEIBHBIX MAIIUH U 000py/I0BaHUs), MOA-
TOTOBKM 0akanaBpOB MO OYHON M OYHO-3a04HOM popmam oOydeHHs, OJO0OpEeHHbIE YUYEHBIM CO-
BetoMm YIJITVY (mportokon Ne 3 ot 16.03.2023)

Ob6yuenue no obpazosarenbHoil mporpamme 0843.03.01 Cepsuc (npoduns — CepBUc J0pOXK-
HO-CTPOUTENBHBIX MAlIMH U 000PYA0BaHNUs1) OCYIIECTBISETCS Ha PYCCKOM SI3bIKE.

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJILTATOB 00yUYeHHUsI O THCIHUIIJIMHE, COOTHECEHHBIX
¢ IVIAHUPYEMBIMH pe3yJIbTATAMH OCBOCHHS 00pa30BaTeIbHOI MPOrpaMMbl

[TnanupyeMbIMH pe3ylbTaTaMu OOy4YEHHS M0 TUCHUIUIMHE SBJSIOTCS 3HAHUS, YMEHMS,
BJIQJICHUSI U/UJIH OMBIT AEATEIHOCTH, XapaKTEPU3YIOIIHE ATalbl/ypoBHU (POPMHUPOBAHUS KOMIIE-
TEHIMHA ¥ 00eCreunBaroIue JOCTHKEHHUE TNIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS 00pa3oBaTeib-
HOH IIPOrpaMMBbl B LIEJIOM.



Lleab ocBOeHMSI AMCHMIIMHBI — O0YYHUTh TPAMOTHOMY U OOOCHOBAaHHOMY ITPUMEHEHUIO
HAaKOIUIEHHBIX B IpolLecce pa3sBUTHUA (yHIAMEHTAJIbHONW (U3MKUM SKCHEPUMEHTAIBHBIX U
TEOPETUUYECKUX METOIUK TPH PELICHUH IMPHUKIAJAHBIX U CHUCTEMHBIX IMPOOJIEM, CBS3aHHBIX C
IpoQeCCHOHANBHON JeSTebHOCThI0. BpIpaboTaTh 37€MEHThl KOHLENTYaJIbHOI0, IPO0JIEMHOIO
1 TBOPYECKOT'O MOAX0a K PELICHUIO 3a1a4 HMHKEHEPHOT'O U UCCIIEA0BATEIBCKOIO XapaKTepa.

3aga4u AUCHHUILIMHBL:
— T03HAaKOMUTbHCS C COBPEMEHHOW (PU3NUECKON KapTUHON MUDA;
— c(hopMHPOBATH HABBIKM PELLICHUS NPUKIAIHBIX 337a4 U MOJEIUPOBAHNS,
— c(hopMHUpOBATh HABBIKH MPOBEACHUS (PU3MUECKOTO SKCIIEPUMEHTA,;
— I03HAKOMUTBCS C KOMIIBIOTEPHBIMHU METOJIaMU 00padOTKU Pe3yIbTaToB.

IIpouecc n3yyeHus AUCHUILIMHBI HAanpaBJjeH HA GopMHpOBaHMe CJIEIYHOIIUX 00Ie-
npogeccuoHAIbHbIX KOMIIETEeHIHIA:
— OIIK-1 croco0eH pemaTh THIOBBIC 337a9d MPOPECCHOHATBHON JISATEIBHOCTH Ha OCHO-
B€ 3HAHUI OCHOBHBIX 3aKOHOB MaTE€MaTHUYECKHUX U €CTECTBEHHBIX HAyK C MPUMEHEHueM uHpop-
MallMOHHO-KOMMYHUKAIIUOHHBIX TEXHOJIOTHH.
B pe3yabTare uzyueHus JMCUMNJIMHBI 00yYAIOUIUIACS J0JIKEH:

3HATh:

— (yHIaMeHTaIbHBIC 3aKOHBI (PU3UKH U €€ poiib B (POPMUPOBAHUH LIEIOCTHOW KAPTHHBI MUPA;
yMeTb:

— MPUMEHSATH MOJIyYEHHbIE 3HAHUS O 3aKOHAX (PM3MKHU MPHU PELIEHUH KOHKPETHBIX HAy4HO-
NPAaKTUYECKUX 3a/1a4 IPO(eCCUOHATIBHON AEATENbHOCTH;

HMETh HABBIKH:

— aHau3a POoJIM Pa3IMYHBIX (PU3UUECKUX SIBICHUH B TEXHOJOTMUECKUX U MPOU3BOICTBEHHBIX
npoleccax;

- pabOTHI C OPUTHHAIBLHONW HAyYHO-TEXHUUECKOH JINTEpATypOil

- pa3paboTKu GU3UUECKUX MOJIEIeH AeUCTBUS MALIMH U MEXaHU3MOB.

HMETh NpeACTaBJIeHHE:

— O MEepPCHEeKTUBHBIX HAIPABICHUAX (U3NYECKON HayKH M €€ POJNIM B MOJEPHMU3ALUU IPOH3-
BOJICTBA.

3. MecTo AMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

Jlannast yueOHast JUCHMIUIMHA OTHOCUTCS K 00s13aTENbHBIM JHUCHUIUIMHAM 0a30BOM ya-
CTH, YTO O3Ha4aeT (hopMUpOBaHHE B Mpolecce 00yueHus y OakaaBpa OCHOBHBIX oOIenpodec-
CHUOHAJIbHBIX 3HAHUI M KOMIIETEHIINH B paMKax BbIOPaHHOTO MPOQUIIS.

OcBoeHne AaHHOW JAMCHUIUIUHBI SBIISETCS HEOOXOIUMOW OCHOBOM AJISi MOCIENYIOIIETro
usydenus quctumind OITOI u HanmucaHus BBITYCKHOM KBaTH(PUKAIIMOHHON pabOTHI.

Hepequb 0660”8'{1/!66110%;1/{)6, conymemeyruwux u obecnevusaemvix OMCL;MI’ZJZMH

O6ecneunBaronme CornyTcTByIOIHNE O6ecnieunBaeMble
I[OHOHHI/ITCJ'IBHBIC riaBel MaTeMaThku | OCHOBaHUS U (I)YH,Z[a-
MaremaTuka
MEHTBI
I[OHOHHI/ITCJ'IBHBIC TJIaBbI (I)I/ISI/IKI/I HOI{FOTOBK& K caadue u

cllaya rocyJ1IapCTBEH-
HOT'0 DK3aMeHa
TeopeTnueckass MEXaHHKa TToarotoBka k mpoiie-
Jlype 3alIUThI U 3alluTa
BBINTYCKHOW KBalU(hU-
KaIlMOHHOU pabOThHI




ConpoTHBIEHUE MATEPHUATIOB

MexaHuka rpyHTOB

CTpOI/ITeJ'IBHaH MCXaHHUKa

pun

MareMaTHu4decKue MECTOJbI B HHXKCHC-

VYKa3zaHHbIE CBSI3M JUCLUIUIMHBI JA0T 00YYaIOLEMYCsl CUCTEMHOE IIPEICTABICHUE O KOM-
IUIEKCE M3YYaeMBIX TUCHUIUIMH B cooTBeTcTBUU ¢ PI'OC BO, uro obecneunBaer Tpedyemblit
TEOPETUYECKUH YPOBEHb M IPAKTUYECKYI HAIIPABICHHOCTh B cHcTeMe 0OydeHus U Oyayiuei

ACATCIIBHOCTH BBIITYCKHHKA.

4. O0beM TUCUMILUIMHBI B 324€THBIX eIHHHUIAX ¢ YKA3aHHEM KOJIMYeCTBA aKaJeMUYeCKHX
4acOB, BbIICJCHHBIX HA KOHTAKTHYIO pa0oTy 00y4YalIUXCs ¢ MpenojaBareieM
(o BUAAM yueOHBIX 3aHATHI) U HA CAMOCTOATEIbHYIO PpadoTy 00y4aommxcs

OO61ast TpyI0eMKOCTh JTUCIUTIIMHBI

Bcero akajieMiuueckux 4acoB
Bun yuebHoit paboTbl ouHast popma OuHo-3a0uHas
dhopma
KonrakTHasi padoTa ¢ npenojaBarejieM*: 88,6 16,6
nexmun (J1) 36 8
npaktudeckue 3anstus (113) 36 8
nabopaTtopubie paboTs (JIP) 16 4
WHBIC BUJII KOHTAKTHOM pabOTHI 0,6 0,9
CamocrosiTejibHasi padoTa 00y4YaloUuXCsi: 127,4 195,1
M3y4eHHE TEOPETUIECKOT0 Kypca 28 56
MOJIFOTOBKA K TEKYIIEMY KOHTPOJIIO 60 60
KypcoBasi paboTa (KypcOBOM MTPOEKT) - 12,7
MOATOTOBKA K MPOMEKYTOYHOM aTTeCTallUU 39,4 66,4
By npome:KyTO4HOI aTTecTalliu: 3auer, 3xk3amMeH 3auer, 3xk3amMeH
O611asi TPY/10eMKOCTh 6/216 6/216

*KonTtakTHas paboTa 0O0yJalONIMXCs C MPerogaBaTesieM, B TOM YUCIe ¢ MPHUMEHEHHEM JTUCTaHIIMOHHBIX 00pa3oBa-
TENBHBIX TEXHOJIOTUH, BKITFOYACT 3aHATHUS JICKIMOHHOTO TUTA, U (MJIHM) 3aHATHS CEMUHAPCKOTO THUIIA, 1a00paTOpHBIC
3aHATHS, U (FUTH) TPYIIIIOBBIC KOHCYIBTAINM, U (WJIM) HHIUBUIYAITBHYIO padoTy 00ydaromerocs ¢ mpenogaBaTeieM,
a TaKKe aTTeCTAllMOHHBIC WCIBITAHUS MPOMEXKYTOUHOW arTectanui. KoHTakTHass paboTa MOXKET BKIIOYATh HHBIC
BUJBI y4eOHOW NEATEIFHOCTH, PEAYCMATPHUBAIONINE TPYIIOBYI0 W HHIWBHIYaIbHYIO paboTy OOyJaroImuxcs ¢
npenofaBaTeneM. Yackl KOHTaKTHOW paboThI ompenessitoTcest [lojoxeHneM o0 opraHU3alliyd M MPOBEISHUU KOH-
TaKTHOM PabOTHI NpH peanu3anyu 00pa30BaTENbHBIX MPOTPAMM BBICIIIETO 00pa30BaHUs, YTBEPKICHHBIM Y UYE€HBIM

cosetoM YIJITY ot 25 despanst 2020 roxa.

5. CoaepikaHue TUCHHUILVINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aejiamM) ¢ yKa3aHHeM
OTBCACHHOI'0 HA HUX KOJIHUYECTBA aKAAEMHUYIECCKUX YaCcoB

5.1.TpynoemkocTh pa3ieioB JUCUMILIHHBI

o4yHas popma o0OyueHust

No | HammeHnoBanue paznena Fome CamMmocTosTeabpHas
- JI 113 JIP KOHTAKTHOM
/11 JIIUCIIUILINHBI pabora
paboThI
1 | MexaHuka 12 12 10 34 30
2 | MonekynspHast (usuka 6 6 6 18 18
U TCPMOJIMHAMHUKA




Ne | HammenoBanue paznena E5Sne . | CamocrosgrennrHas
JI 113 JIP KOHTaKTHOM
/11 IIUCIAILINHBL pabora
paboThI
3 | DriekTpoMarHeTusM. 10 10 - 20 30
4 | Onruka. Pusuka aToma. 8 8 - 16 10
Hroro no pasenam: 36 36 16 88 88
[TpomexxyTouHas arrectarus X X X 0,6 39,4
Bcero 216
OuHo-3a04Hasi popma oOyueHust
Ne | HammeHoBanue paznena S . | CamocrosiTenbHas
JI 113 JIP KOHTaKTHOM
/11 IIUCHAILINHBL pabora
paboThl
1 | Mexanuka 2 2 2 6 44
2 | MonekynsipHas ¢u3uka 2 2 2 6 2
¥ TCPMOJIMHAMUKA
3 | DnexTpomMarHeTusM. 2 2 - 4 32
4 | Omnruka. Pusuka aToma. 2 2 - 4 14
HToro mo pasnenam: 8 8 4 20 116
[TpomexyTouHas arrectanus X X X 0,6 66,4
KontponbHas pabora - - - 0,3 12,7
Bcero 216

5.2. Conep:xaHue 3aHATHI JEKIIMOHHOI0 THIIA

1. Mexanunka

1.1. Beeoenue. Kunemamuxa. llpeamer u meton ¢usuku. Kunemaruka touku. Cucrema
equuull. MartepuanbHas Touka. Cucrema otcuera. Tpaektopus. [1yte. CkopocTb. Y ckopeHue.
TanrennmanpHO€, HOPMAJIbHOE, OJTHOE ycKopeHusl. KuHemaTnka BpalaTesIbHOTO JIBUYKEHHUSL.

1.2. Jlunamuxa mamepuanvroti mouxu. IlepBeiii 3akoH HetoToHa. MHEpIIMATBHBIE CHCTEMBI
orcyera. Bropoil 3akon HetoToHa. IIpeoOpasoBanus ['amunes. Tperuit 3akon HerloToHa. 3akoH
COXPaHEHUs UMITYJIbCA.

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

1.4. Juuamuka epawyamenvroz2o osudicenusi. MOMEHT MHEpLUUHU TBEpJAOro Tena. Teopema
[Hreitnepa. OCHOBHOE ypaBHEHHE IWHAMMKH BpaLaTE€IbHOIO ABM)KEHUS 3aKOH COXPaHEHUS
MOMEHTa UMITYJIbCca

1.5. Mexanuueckue xonebanus u gonnwvl. I'apmoHmueckue konedbanus. CKOpOCTh U yCKOpe-

HHUE TIpU TapMOHUYECKOM KosiebaHuu. DHeprus kosnebanuil. CioxkeHue 0JMHAKOBO HalpaBlieH-
HBIX TapMOHHYECKUX Kojebanuit Ilepuon xosnebaHuii MaTeMaTH4eckoro U (PU3NYECKOro MasiT-
HUKOB. BeIHYXneHHBIC Konebanus. Pesonanc. Pacipoctpanenue konebanuii B ynpyrux cpeaax.
3BYKOBBIE BOJIHBI.

1.6. Persmusucmckas mexanuka. OCHOBHBIE TPHHIUITBI OOIIEH W CHENMAIBHOW TEOPHUH

OTHOCHUTEIBHOCTH.

2. MousekyasipHasi GU3MKA M TEPMOJIMHAMMKA.

2.1. Hoeanvuwiti 2az. MonexynsapHo-kunemudeckas meopus 2azo8. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETUYECKOW Teopuu ra3oB. COCTOSIHMSA, MapaMeTpbl COCTOSIHUSA, N30MPOLIECCHI.
OnbITHBIE Ta30BbIE 3aKOHBI. Y pPaBHEHUE COCTOSIHUS MIeaIbHOrO ra3a. Cmecu ra3os. 3akoH [lanb-
TOHA.

2.2. Tepmoounamuka. BHyTpeHHss1 sHeprus uaeansHoro rasa [lepBoe Hauano TepMoanHa-
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muku. Pabota rasza B m3omporeccax. TemmoeMKoCcTh HIeaTbHOrO ra3a. AnnabaTHuecKuil mpo-
uecc. Bropoe nawano tepmonunamuku. Kpyroseie nponecchl. Hukn Kapno. KIIJ Tenmooii
MaruHbl. CTaTUCTUYECKUH CMBICT 2 Hayalla TePMOAMHAMUKU. DHTPOIHS

2.3. Peanvnvie easvi. JKuoxocmu. YpaBHEHHE COCTOSHHS pealbHOro rasza. M3oTepmbl
Ban-nep-Baanbsca. [IoBEpXHOCTHOE HATSKEHHE B KUJIKOCTH. [laBiieHHE MO M30THYTOM I10-
BEPXHOCTHIO XKuAKOCTH. CMauuBaHHMe U KanuuisapHble siBIeHus. PazoBbie paBHOBecus U ¢a-
30BbIE MIEPEXO/IBI.

3. DJIeKTPOMArHeTU3M.

3.1. Dnexmpuueckoe none. Cunosvie xapaxmepucmuku. BzaumoecTeue 3apsaoB. Diek-
Tpudeckoe nosie. HanpsokeHHOCTh MOJIst, CO3JaHHOTO CUCTEMOM TOYEUYHBIX 3apsiioB. [ padude-
cKoe u300paxxeHune snekrpuueckoro nois. [lorok Bekropa mHaykuuu. Teopema Octporpan-
ckoro-I"aycca u ee mpuMeHeHue.

3.2. Dnexmpuueckoe none. Duepeemuueckue xapakmepucmuku. Pabota cui snexTpuye-
CKOTO I0JIS TI0 MepeMeIleHuIo 3apsia. CBsA3b NOTEHIMANIAa C HAPSHKEHHOCTbIO 1ouid. Llupkyis-
1IUsl BEKTOpa HamnpspkeHHOCTU. [loTeHuman anekrpocratuueckoro noss. Pacnipenenenue 3apsi-
JIOB B IPOBOJHHUKAX. DJEKTPOEMKOCTb IPOBOJHUKOB M KOHJIEHCATOPOB. DHEPIus 3JEKTpUYe-
CKOTI'O IOJIS.

3.3. 3akonwvl nocmosannozo moxa. Cuiia v IIOTHOCTL TOKa. 3akoHsl OMa. Pabora u morir-
HOCTh TOKa. 3akoH Jlxoyms-Jlenma. 3akonbl Kupxroda s pasBerBieHHbIX Lemneil. Pacuer
CJI0’KHOM LI€NU METOJIOM Y3JIOBBIX U KOHTYPHBIX YPaBHEHUI.

3.4. Maenumnoe none. MarantHast nHIyKIus Pamka ¢ TOkKOM B MarHUTHOM nione. ['padu-
YyecKoe n300pakeHrne MarHuTHoro noisi. 3akoH buo-Casapa - Jlannaca. [Ipumeps! (MarHuTHOE
110JI€ MPSIMOTO U KPYroBOro Toka). JlelicTBue MarHUTHOro 1o Ha ToK. PaboTta o nepemerte-
HUIO NPOBOJIHMKA C TOKOM B MarHUTHOM 1osie. Cuiia JlopeHua. JIBuxkeHue 3apsoKeHHON YacTULIbL
B OJJHOPOJHOM MarHUTHOM 1ose. [{uKiIoTpoH.

3.5. Dnexmpomaenumnas unoykyus. Camoundyxyus. 3axon @apanes. [Ipasuo Jlenna.
[ToctynarensHOE ABM>KEHNE IPOBOAA B MArHUTHOM IToJie. BpariarenbHoe IBUKEHUE PaMKU B
MarHUTHOM I10Jie. SIBJeHre CaMOMHAYKINU. DKCTPAaTOKU 3aMbIKaHUS U pa3MbIKaHUs. DHEPIrus
MarHuTHOTO MOJIsA. Y paBHEHUS MakcBeia.

4. OnTuka. Pusuka aroma.

4.1. Dnemenmoi 2ceomempuyeckoli onmuku U 80J1H080U meopuu céema. Pa3BuTtue B3IIIS10B Ha
npupoy ceera. [Ipunnun ['roirenca. BeiBoj 3ak0Ha OTpa)KE€HUs U IIPEIOMIIEHHS CBETa Ha OC-
HoBe npuHuuna ['roifrenca. KorepentHsie BOIHBI. Y CIIOBHSI MaKCUMyMa U MUHUMYMa. CrocoObl
MOJTyYEHHs] KOTEPEHTHBIX BOJH. Pacyer nHTep(hepeHInOHHON KapTUHBI OT JBYX UCTOYHHUKOB.
Wnrepdepenuns B Tonkux mieHkax. Konbsia HetoTona. Meron 30u @penens. udpakuus Ha
menu. Audpaxkunonnas pemerka. Judpaxius Ha npocTpaHCTBEHHOH perieTke. Puzndeckuit
CMBICJI CTIEKTPAIbHOIO Pa3JI0KEHHUS.

4.2. Ionapuzayus ceema. Tennogoe uznyuenue. Keanmosvie ceoticmea céema. ECTECTBEHHBIH U
MIOJIIPU30BAHHBIN CBET. J[BOMHOE TydyenpenomiieHrne. Bpamenne rmockoctu nonsipusanuu. Oo-
TOMETPUYECKNE BEITMUNHBI, €IUHULIBI U3MEPEHU. 311ydueHne U NOIJOLEHNE SHEPTUU. 3aKOH
Kupxroda. 3akons! TemioBoro uinydenus. «YiabprpaduoneroBas katactpoday. ['unoresa u
dopmyna [Inanka. ®otorddext. 3akonsl CToneroBa. YpaBHeHue DiiHITeliHa. Macca u uM-
nyibe poroHa. JlaBnenue ceera. OmnbiT Jlebenena. ekt Komnrona. KopnyckynspHo-
BOJIHOBOM JTyaJIU3M.

4.3. Cmpoenue amoma. AtomHas monens Tomcona. OnbiTel Pesepdopaa nmo paccesnuto o -
yactull. [loctynarsl bopa. 3akoHOMepHOCTH B aTOMHBIX crniekTpax. @opmyna banemepa. Atom
BOJIOpOZa U ero crekTp mno teopuu bopa. KBanrossie uncna. [lepuonnueckas tabnuna Menze-
Jeena.

4.4. Cmpoenue amomnozo aopa. Hyknonsl. CTpoeHHE U XapaKTEepUCTUKA siipa. SI7epHbIe CUIIbIL.
Hedext macc. DHeprust cBsi3u. MarHuTHbIE U SJIEKTPUUECKUE CBOICTBA si/iep U siIepHbIe MOJie-
1. PainoakTMBHOCT. 3aKOH PaMOaKTUBHOTO pacnaja. 3aKOHbI COXpaHEHUsA. 3aKOHOMEPHOCTH
a- u B-pacnaga. [IpoxoxkaeHue 3apsHKEHHBIX YACTHIL U Y-U3JIydeHUs dyepes BemecTBo. Mckyce-
CTBEHHAs1 PaMOAKTUBHOCTh
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eMBbI M (pOPMbI 3AHATHI CEMUHAPCKOI'0 THIIA

Y4eOHblIii MIaHOM MO TUCIUILIMHE IPEeTyCMOTPEHbI TaOOPATOPHBIE U MPAKTUYECKHUE 3a-

HATUS
JeTajau3anusi KOHTAKTHOH padoThI
No HaumenoBanue pasiena JUCIUTIIMHBI ®opma npoBeACHUS TpynoeMKOCTb, yac
- (Momyist) 3aHATUSA OYHas 3a04Has
1 | Paznmen 1. Mexanuka (tema: 1.1. Kunemaruka) Pemenue 3amgau 2 -
Pa3snen 1. Mexanuka (tema: 1.2. JluHamuka
2 N ( A Pemenue 3amau 2 -
MaTepUaIbHON TOUKH)
Paznen 1. Mexanuka (tema: 1.3. PaGora.
3 Pemenue 3amau 2 -
MomHocTh. DHeprusi.)
Paznen 1. Mexanuka (tema: 1.4. J[uHamuka
4 Pewmenue 3amau 2 2
BpAaIllaTEJIbHOTO JIBUXKECHMUSL. )
Paznen 1. Mexanuka (tema: 1.5. Mexanunye-
5 Pewenue 3amau 2 -
CKHE KoJIeOaHUs U BOJTHBI)
Paznen 1. Mexanuka (tema: 1.6. PensruBuct-
6 Pewenue 3amau 2 -
CKasi MEXaHHKa. )
Paznen 2. MonekynsapHas pusuka u TepMOIN-
7 | namuka (tema 2.1. Mneanbublit Ta3. Momneky- Pewenue 3amau 2 -
JSIPHO-KWHETUYECKasi TEOPHUs T'a30B)
Paznen 2. MonekynsapHas ¢u3uka u TEpMOAU-
8 A yp ¢ pMOZL Pemenwue 3amau 2 2
HaMmuKa (Tema 2.2. TepmoanHaMuKa. )
Paznen 2. MonekynspHas pusuka u TepmMoIu-
9 | mammka (tema 2.3. PeanbHble ra3pl. JKumako- Pemenue 3amau 2 -
CTH.)
Pasnen 3. DOnexkrpomarnerusm (tema 3.1.
10 | Dnektpuueckoe mone. CHIIOBBIE XapaKTepu- Pemenwne 3amau 2 -
CTHKH)
Paznen 3. DOmnexkrpomarnetusm (tema 3.2.
11 | DnexTpudeckoe moyie. JHEPreTUUECKUe Xapak- Pemenue 3amau 2 -
TEPHUCTHKHU. )
Paznen 3. DnektpomarHetusm (tema 3.3. 3a-
12 A P ( Pemenne 3amgau 2 2
KOHBI TIOCTOSTHHOT'O TOKA.)
Paznen 3. Dnexkrpomarnerusm (tema 3.4. Mar-
13 A p ( Pemenne 3amgau 2 -
HUTHOE T10JIC. )
Paznen 3. Onextpomarnerusm (tema 3.5.
14 | DnexrtpomarauTHas wuHAYKIUA. CaMOWHIYK- Pemenne 3amau 2 -
131,
Paznen 4. Ontuka. ®usuka aroma (tema 4.1.
15 | DnemMeHTHl TeOMETPUUYECKONH ONTHKU U BOJHO- Pemenwue 3amau 2 -
BOI TEOPHH CBETA.)
Paznen 4. Onruka. @usuka atoma (tema 4.2.
16 | [Momspuzanus cBeta. TemioBoe W3IyYCHHE. Pemenue 3amau 2 2
KBaHTOBBIC CBOICTBA CBETA.)
Paznen 4. Ontuka. ®usuka aroma (tema 4.3.
17 Pemenwue 3amau 2 -
Crpoenue aToma.)
Paznen 4. Ontuka. ®usuka aroma (tema 4.4.
18 Pemenue 3amau 2 -
CtpoeHue aTOMHOTO s1JIpa.)
19 Paznen 1. Mexanuka (tema: 1.1. Kunemaruka) | maboparopnas pabo- 2
V3mepeHne CKOpOCTH M YCKOPEHUS MpPU paB- Ta

9




HawnmeHnoBanue pasena JUCIUTUTAHBI
(Mopyist)

dopma TpoBEAEHUS
3aHATUA

TpynoemMKocTb, yac

OYHas 3a04YHas1

HOYCKOPCHHOM JABH>KCHHUH.

20

Pazmen 1. Mexanuka (tema: 1.3. Pabora.
MomHOCTh. DHeprus.) 3aKOH COXpaHEHUS M-
nyisbca. JleMocTenna.

naboparopnas pabo-
Ta

21

Paznen 1. Mexanuka (tema: 1.4. J[uHamuka
BpaIaTeIbHOTO JIBUXKEHUS.) M3yueHue xapak-
TEPUCTUK PABHOYCKOPEHHOTO JBM)KCHHS Ma-
mUHBl ATBYyA.

naboparopnas pabo-
Ta

22

Paznen 1. Mexanuka (tema: 1.4. J[uHamuka
BpalaTeIbHOTO JBWKCHHA.) V3MepeHue Mo-
MEHTa UHEPIMK TBEPOTO Tejla JMHAMHUYCCKIM
METOJIOM.

naboparopHas pabo-
Ta

23

Pasnen 1. Mexanuka (tema: 1.5 Mexanuye-
ckue koneOanus u BonHbI) [IpuBenennas mm-
Ha 1 MOMCHT HWHCpUUU (bI/ISI/I‘-ICCKOFO MasaTHH-
Ka.

nabopaTopHas pado-
Ta

24

Paznen 2. MonekynspHas pu3nuka u TEpMOIU-
HamuKka (Tema 2.2. Tepmoaunamuka) OTHo1e-
HUE TEIUIOEMKOCTEH Ta3a IpHU IOCTOSHHOM
JABJICHUH, - 00BbeMe

nabopaTopHas pado-
Ta

25

Paznen 2. MonekynspHas pu3nuka u TEpMOAU-
HamuKa (Tema 2.2. Tepmoaunamuka) Mneans-
Has TeIUIOBas MalivHa. JleMocTeH .

nabopaTopHas pado-
Ta

26

Paznen 2. MonekynsipHas (pu3nKa U TEPMOJIU-
HamuKa (Tema 2.3. PeanbHble ra3sl. XKuakoctn)
N3mepenne kod(duineHTa BHYTPEHHETO Tpe-
Hus metogoM CTokca.

nabopaTopHast pabo-
Ta

Hroro:

52 12

5.4 Jleraau3anusi caMOCTOSTEJIbHOI padoThI

HaumenoBanue paznena
JTUCIUTIUTAHBI (MOJTYIIS)

Bun camocrositensHOM paboThl

TpynoemMKkocTs, gac

ouHas 3aouHas

Paznen 1. Mexanuka (tema: 1.1.

[ToaroroBka k onmpocy Mo Te-
MaM J1ab0OpaTOPHBIX padoT,

Kunematnka)

MOATOTOBKA K IMPAKTHYCCKUM
3aHATUAM, PCUHICHUEC 3a1a4 110
TEMCE.

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

HOJIFOTOBKa K IPAKTHYCCKUM
3aHATUAM, PCUHICHUC 3a1a4 110
TEME.

Paznen 1. Mexanuka (tema: 1.3.
Pabora. MomHocTs. DHeprusi.)

ITonroroBka k onpocy mno temam
na6opaT0pHHx pa60T, IoAroToBKa K
MPAKTUYCCKUM 3aHATUAM, PECIHICHUC
3aJ1aq 110 TEMC

Paznen 1. Mexanuka (tema: 1.4.
JluHamuKa BpallaTelbHOTO JIBU-
KEHUSL.)

[ToaroroBka k onpocy
0 TeMaM JIa0OpaTOPHBIX pa-
00T, MOJArOTOBKA K IIPaKTHYe-
CKHM 3aHATUAM, PCIICHUC 3a-
Jlaq 110 TeMe

Paznen 1. Mexanuka (tema: 1.5.

[ToaroroBka k onpocy 1o Te-

10




HaunmenoBanue pasnena

TpynoeMKocTb, yac

Ne Bun camocrositenbHON paboThI
JTUCHUTITUHBI (MOYJIs1) ouHas 3aoyHas
MexaHudeckre  KoOJeOaHUs W MaM J1abOpaTOPHBIX padoT,
BOJTHBI) MOJTOTOBKA K MPAKTUYECKUM
3aHATUSAM, PELICHUE 33134 110
TEME.
Paznen 1. Mexanuka (tema: 1.6. | [ToaroroBka K ornpocy mno temam
6 | PerATHBHCTCKAs MEXaHUKA. ) n1abopaTOpHBIX paboT, MOArOTOBKA K 6 8
MIPaKTUYECKUM 3aHATHUIM, IOATOTOB-
Ka K TECTOBOMY KOHTPOJIIO
Paznen 1. Mexanuka (Tema 1.7.
Ilpumenenue 3axonos coxpane-
HUs K peutenuto 3aoa4. llen-
o Pa36op Teoperuueckoro mare-
7 | TpanbHBIN yaap mapoB. PaBHoBe- 4 6
cue cucreMsl Ten. Kocmuueckue puaa
CKOpOCTH. «YepHbIe IBIPHI»
Paznen 2. MonekynspHas ¢usuka | IloaroroBka Kk mpakTHUYECKUM
g |1 TepmoaMHAMMKA (tema 2.1. | 3aHATHAM, pEelIEHUE 3aJa4 1O 2 4
WneanbHplii ra3. MonekynspHo- TeMe
KHHETHYECKAst TCOPHS T'a30B)
Paznen 2. MonekynspHas ¢usuka | [loarotoska k orpocy mo Te-
U TepMoauHamuKka (Tema 2.2. MaM JIabOpaTOPHBIX PadoT,
9 | TepmoauHaMuKa.) MOATOTOBKA K MPAKTHYECKUM 6 8
3aHATHSM, PEIICHUE 33124 110
TeMe
Paznen 2. Monekynsipast pusuka | [loaroroBka K onmpocy no temam
10 | ¥ TepMOAMHAMUKA (TeMa 2.3. Pe- | naboparopHbix paboT, MOATOTOBKA K 6 8
aJILHBIE Ta3bl. X(HHKOCTH.) MPaKTUICCKUM 3aHATUAM, TOATOTOB-
Ka K TCCTOBOMY KOHTPOJIIO
Paznen 2. MonekynspHas ¢pusu-
Ka U TepMOJMHAMUKa (Tema: 2.4.
Cmamucmuueckue pacnpedee-
HUSL.
Pacnpenenenne monekyn no
11 | cropocTsm. Pacnpenenenue Paz6op TeopeTrueckoro mare- 4 6
Makxkcsemna. OnsiT [lTepHa. ba- puaina
pomerpuueckas popmyna. Pac-
npeeTIeHne MOJIEKYIT B IIOTEHITH-
ajgpHOM ToJie cuil. Pacnipenene-
uue bonbivana)
Pazmen 3. DOnexrpomarterusm | [loaroroBka kK mMpakTHYECKHM
12 | (tema 3.1. DiekTpudeckoe ToJie. | 3aHATHSAM, PEIICHHUE 3a/1a4 110 2 3
CuJI0BbIC XapaKTEPUCTHKH ) TeMe
Paznen 3. DnexkrpoMarueTusm [ToaroroBka K MpakKTUYECKUM
13 (Tema 3.2. DneKTpudecKkoe moie. | 3aHATHUSAM, pEIIeHHe 331a4 10 5 3
DHepreTUIecKue XapakTepUCTH- | TeMe
KU.)
Paznen 3. DnexkrpoMarueTusm [ToaroroBka K MpakKTUYECKUM
14 | (trema 3.3. 3aKOHBI IOCTOSSHHOTO | 3aHATUSM, PELICHHUE 3a/1a4 110 2 2
TOKa.) TEMe
15 | Pa3zen 3. DnekTpoMarHeTusm ITonroToBKa K NpakTU4ECKUM 4 4

11




HaunmenoBanue pasnena
JTUCHUTITUHBI (MOYJIs1)

Bun camocrosiTenbHOM paboTh

TpynoeMKocTb, yac

o4uHasA 3aouHas

(Tema 3.4. MarauTHOE I0JIE. )

3aHATHUAM, IIOATOTOBKA K TC-
CTOBOMY KOHTPOJIO

16

Paznen 3. DnekrpoMarueTusm.
(tema 3.6. Juonexmpuxu 6
aneKkmpuyeckom noje. JIAmnomib-
HBbIE MOMEHTBI MOJICKYJI TUDJICK-
Tpuka. [lonsipusanms 1udiex-
TpukoB CerHero-, Mhe30-, IIH-
poanekTpuku. llpumenenue B
KaueCcTBE JaTYUKOB CUCTEM aB-
TOMAaTHUKHU

Pazbop TeopeTnueckoro mare-
puana

17

Paznen 3. DnexkrpomMarHeTusm.
(trema 3.7. Knaccuueckas snek-
MPOHHASL MeopUst MEMAN08.
OnBITHI, TOATBEPKIAIOIIIE
3JIEKTPOHHYIO IPUPOY TOKA B
MeTauiax. BeIBOJ 3aKOHOB U3
AIIEKTPOHHOM TEOpUM (3aKOHBI
Owma, JIxoynsa - Jlenua, Bune-
MaHa-®panna). Tpyanoctu
KJIACCUYECKOM JIEKTPOHHOU
TEOPHUH METAJLJIOB.

Paz6op Teopernueckoro mare-
puana

18

Paznen 3. DnekTpoMarHeTusm.
(Tema 3.8. Dnemenmul 30HHOU
meopuu meepovix men. O0pazo-
BAaHUE SHEPreTUYECKUX 30H B
Kkpuctamiax. KBantoBas
AJIEKTPOHHAsI TEOPHUSI METAILIOB.

Pa36op Teopernueckoro mare-
puana

19

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

Pazbop TeopeTuueckoro mMate-
puana

20

Paznen 3. DnexrpoMarueTusm.
(trema 3.10. Maenumocmamuxa 6
8axkyyme u 6 geujecmee. 3aKOH
MOJIHOTO TOKa. Pacuer maruur-
HOU 1ienu. MardauTHEIE CBOMCTBA
BEIIIECTBA

Pazbop Teoperuueckoro mMate-
puana

21

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

YeCKOH OIITUKU U BOJIHOBOHU TEO-
puu CBeTa.)

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

22

Pa3nen 4. Ontuka. dusuka atoma
(rema 4.2. [Tonsipuzanus cBera.
TemnnoBoe nznyuyenune. Kpanro-
BbIC CBOICTBA CBETA.)

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

23

Pa3nen 4. Ontuka. dusuka atoma

HO,Z[FOTOBKa K IPaKTHYCCKHUM

12




HaunmenoBanue pasnena

Bun camocTosiTensHOM paboThI
JTUCHUTITUHBI (MOYJIs1)

TpynoeMKocTb, yac

OYHas1

3aouHas

(trema 4.3. Ctpoenue aToma.) 3aHATHAM, PEIICHUE 3a7a4 110

TEMC.

24

Pa3nen 4. Ontuka. dusuka atoma
(tema 4.4. CTpoeHHu€e aTOMHOTO

sJpa.)

HOI[FOTOBK& K IMPaKTHYCCKUM
3aHATUAM, IOATOTOBKA K TC-
CTOBOMY KOHTPOJIIO

25

IToaroroBka K mMpoMeXyTOYHOU
aTTecTaluu

[ToaroroBka k 3auery, sK3ame-
HYy

39,4

67,1

26

Konrponbnas padora BelntoniHEHME KOHTPOIBHOU
paboTsl 1o pazaenam «Mexa-

HUKa. MonekyisipHast Gu3nKa»

6,35

27

Konrponbnas padora BeltoniHEHNE KOHTPOIBHOU
paboThl 10 pazaenam «JIeK-

Tpomaruetusm. OnTuka»

6,35

Hroro:

1274

1951

6. [lepevyeHb yueOHO-METOANYECKOT0 0OOecieYeHHU s M0 TUCUMILINHE

OcHoBHAasI B JONMOJHHUTECJIbHAA JIUTEpaTypa

ABTOp, HAUMEHOBAHUE

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-
TpoHHBIN pecypce: lib.usfeu.ru

2007

68

Kypc ¢pusuxu: yued. mocobue asst CTyA€HTOB BY30B, 00Y4arOLIUXCS
10 TEXH. ¥ TEXHOJIOT. HAIPABJICHUSM U CHelHaIbHOCTSIM: B 3 T./ 1.
B. CaBenbes; [Hayu. pen., aBT. npeauci. H. M. KoxeBHUKOB]. -
Wzn. 3-e, crep. - CII6.; M.; KpacHonap: Jlans, 2007 - 2007. - ISBN
978-5-8114-0684-5T. 1: Mexanuka. MonekynsipHast (uzuka. -
2007. - 352 c.: un. - ISBN 978-5-8114- 0685-2

2007

133

Bbonynos, E. H. bazoBslii kypc pu3nku: MexaHuKa, MOJIEKYIsIpHas
¢bu3uKa, MEKTPOCTATHKA, TOCTOSHHBIN 3JEKTPHUUECKUM TOK, MarHe-
TH3M, BOJIHOBAS OTITHKA, YJIEMEHTHI KBAHTOBOM MEXaHUKH, aTOMHOMN
u siepHoit ¢pusuky : yueobnuk / E. H. bonynos. — CaHkr-
[etepOypr : TII'VIIC, 2020. — 319 ¢. — ISBN 978-5-7641-1400-
2. — Tekct : >neKTpoHHbIN // JlaHb : 37eKTpOHHO-OMOIMOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/. — Pesxxum nocryma:
JUISl aBTOPH3. TIOJIb30BATENEH.

2020

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

Cagenbes, U.B. Kypc ¢usnku: yuebd. mocobue it CTyJI€HTOB BY-
30B, 00yYAIOIIUXCSI IO TEXH. ¥ TEXHOJIOT. HAIIPABJICHUSAM H CIIe-
manpHOCTsM: B 3 7./ U. B. CaBenbeB ; [Hayd. pel., aBT. PErCII.
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.: uin. - ISBN
978-5-8114-0686- 9.

2007

140

Kypc ¢usuxu: yued. mocobue asst CTyACHTOB By30B, 00y4aro-
IIAXCS 110 TEXH. U TEXHOJIOT. HAPABJICHNUSAM U CHEIUATBHOCTSM:
B 3 1./ 1. B. CaBenbeB ; [Hayu. pen., aBT. npenuci. H. M. Koxes-
HukoB|. - U3x. 3-¢, crep. - CII6.; M.; Kpacuonap: Jlans, 2007 -
2007.— ISBN 978-5-8114-0684-5 T. 3: KBantoBas onTHKa.
AtomHas ¢pusnka. Ousnka TBepaoro Tena. Gu3nka aTOMHOTO SiI-

2007

147

13



http://lib.usfeu.ru/

pa u snemenTapHbIx yactuil. - 2007. - 320 c.: un. - ISBN 978-5-
8114-0687-6

COopHuk 3a1a4 1o 001emMy Kypey ¢pusuku: B 5 ku./mon pen. U. A.
SAxosnesa. - U3x. 5-¢, crep. - M.: ®U3MAIJINUT: Jlans, 2006 — 2006
Ku. 1: Mexanuka/ C. I1. Ctpenkos [u ap.]. - 2006. - 240 c. - ISBN
5- 9221-0602-3.

2006

JlonosHUTeIbHASA y4eOHAs JUTEpaTypa

®upranr, E.B. PykoBoCTBO K pelieHuto 3a/1a4 1o Kypcy oomein
¢bu3uky: yael. mocodue i CTYACHTOB BY30B, 00YJArOIIUXCSI IO
TEXH. M TEXHOJIOT. HaIPaBICHHUSIM U criennaibHocTsM/ E. B. Oup-
radr. - Uzn. 3-e, crep. - CII6. ; M.; Kpacuonap: Jlans, 2008. -352 c.:
wi. - ISBN 978-5-8114-0765-1

2008

100

Ncakosa JI.E. Meroauueckue ykazaHus K 1a00paTopHbIM paboTam
10 MEXaHWKe ¥ MOJIeKysipHO# ¢pusuke / Micakosa JI.E., Makapsiye-
Ba O.H., [TerpoB A.H, CxopuxoBa H. A., Ypai. roc. 1€COTexH. yH-T.
- ExarepunOypr: YIJITVY, 2007.-15 ¢

2007

89

CkopukoBa H. A. @enepanbHblil ”HTEpHET-3K3aMeH 110 pusuke O0-
pasLbl 3aJaHUH AJ11 KOMIIBIOTEPHOM NMPOBEPKU 3HAHUM: IS CTYIEH-
TOB OYHOU (POPMBI 0OYUEHHS BCEX HAMPABJICHUH U CHICIIHATHHOCTEH/
H. A. Cxopukona, C. B. Konosanos, /I. }O. 'onukos; Ypai. roc.
JecoTexH. yH-T. - ExarepunOypr: YI'JITVY, 20009. - 45 c.

2009

50

10

Kontponshsle 3ajanus no gucuuiuinae O6mas Gpusuka it cTyeH-
TOB OYHOU (popMBbl 00yueHHs Uit Beex Harpasienuid/ JI. B. Tlnemie-
Ba [u z1p.]; Ypai. roc. ecotexH. yH-T. - ExarepunOypr: YIJITY,
2008. - 27c..

2008

253

11

Ontuka. MeToanueckue yka3aHus K BBIMOJIHEHUIO TaO0paTOPHBIX
pabot o pu3uke IS CTYACHTOB BceX (DaKyJIbTETOB IO BCEM
HampasienusM / E. 1. Boiikosa [u ap.]; Ypai. roc. 1ecoTexH. yH-T. -
ExatepunOypr: YI'JITY, 2010.-33 ¢

2010

195

12

dusnka: mporpaMmma, METO/I. YKa3aHusl U KOHTPOJI. 33JJaHus IS CTY-
JIGHTOB BCEX CIIEIUAIBHOCTEH, 00YJaOIIUXCsl Ha 0., 3204. M KOH-
TpakT. hopmax oOydueHus/ Ypall. roc. IeCOTeXH. YH-T. - ExaTepuH-
oypr: YI'JITY, 2007 - Y. 2/ E. U. Boiikora [u nap.]. - 50 ¢

2007

162

13

Knanosa A. B. Mexanuka: METO/I. peKOMEHAAINH K PEIIESHUIO 3a-
nad no ¢pusuke/ 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. DniemenTapHbIe OIIEeHKH OIIMOOK U3MEPEHHI: METO/I.
yKa3aHus U1 CTyJeHTOB Beex cneruanbHocteit/ JI. E. Hcakona;
VYpaun. roc. necotexH. yH-T, Kad. duszuku. - 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, U.B. Kypc o61eit ¢pusnku: yued. mocodue ais CTyACHTOB
BY30B, 0OYYaIOIIMXCsI IO TEXH. U TEXHOJIOT. HanpaBienusm/ WM. B.
Cagenbe. - M3a. 7-e, crep. - CI16.: Jlans; M.; Kpacromap, 2007 -
ISBN 978-5-8114-0629-6 T. 1: Mexanuka. MonekymnspHas ¢pusuka.
-432 c.: nn. - ISBN 978-5-8114-0630-2.

2007

140

14




17 | CaenneB, .B. OcHOBBI TeopeTHYECKOW (U3UKU: [ydeOHUK IJIs
ctyneHToB By3oB]: B 2 T./ U. B. CaBennes. - U3na. 3-e, crep. - CII6.; 2005
M.; Kpacuonap: Jlans, 2005. - ISBN 5-8114-0618-5 T. 2: KanTo-
Basg MexaHuka. - 432 c.: win. - ISBN 5-8114-0620-7

18 | Casennes, 1.B. OcHOBBI TeOpeTHYECKON (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.

*- IIpeskJIe YeM MPOUTH IO CChIIIKE, HEOOXOAMMO BOHTH B CUCTEMY

OYHKIIMOHUPOBAHUE 3JIEKTPOHHOM MH(POPMAIIMOHHO-00pa30BaTENbHON Cpelbl oOecrneyn-
BaEeTCsl COOTBETCTBYIOIIMMH CPEICTBAMH HHPOPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH.

DJIeKTPOHHBbIE OMOJIHOTEYHbIE CHCTEMbI
Kaxapiii 00y4Jaromuicst 00ecedeH TO0CTYIOM K 3JIEKTPOHHOM OHOIMOTEYHOU CHCTEME
YIJITY (http://lib.usfeu.ru/), 3bC Uznatensctra Jlaus http://e.lanbook.com/, DBC Yuusepcuret-
ckas oubnmoteka onnaita http://biblioclub.ru/, conepkamux u31aHUS MO OCHOBHBIM HM3y4YaeMbIM
JUCIUTUTMHAM U ¢()OPMHUPOBAHHBIX 110 COTJIACOBAHUIO C MPaBOOOIagaTe s IMi y4eOHOU U yIeOHO-
METOIUYECKOM JTUTEPATYPHI.

CnpaBoyHble H HH(POPMAIHOHHBIE CHCTEMbI
1. CmpaBouno-nipaBoBasi cucteMa «Koncynbrant [Lmrocy.
2. NadpopmannonHo-1paBoBoii moprain ['apant. Pexxum nocryna: http://www.garant.ru/
3. ba3za mannbix Scopus kommanuu Elsevier B.V. https://www.scopus.com/

IIpodeccnonanbHbie 0a3bI JAHHBIX
1. Hayunas snextponHas 6ubaroteka elibrary. Pesxxum nocryma: http://elibrary.ru/.
2. DnekTpoHHBII (OH] MPaBOBOH U HOPMATUBHO-TEXHUYECKOH TokyMeHTannu «Texskc-
nepT». Pesxxum mocryna: http://docs.cntd.ru/.
3. PeecTp HOBBIX M HAMIYYIIAX TEXHOJIOTHH, MATEPHUAIIOB U TEXHOJIOTUYECKUX PEIICHHUIT
MOBTOPHOTO NpuMeHeHus. Pexxum noctyma: http://rnnt.ru/technologies/.

7. ®OHJ O1LIEHOYHBIX CpPpEaACTB 1Jisl MIPOBECACHUA l'lpOMG?KyTO‘-IHOﬁ aTTeCTalumn
oﬁyqamumxcn Mo AMCHUIIJIMHE

7.1. IlepeyeHb KOMIIETEHIIUI ¢ YKA3aHUEM 3TANOB UX (POPMUPOBAHUS B Mpolecce 0CBOEHNA
obpasoBaTe/ibHOW NPOrpammbl

PopMupyeMbIe KOMIIETEHIIUN Bug u popma koHTpOIIS
OIIK-1 cnocobeH pemaTs TUNOBBIE 3a7auu npodec- | [IpoMeKyTOUHBIH KOHTPOJIb: 3a4eT U
CHOHAJIbHOM JICATENFHOCTH HA OCHOBE 3HAHUII OCHOB- | 9K3aMEH B YCTHOH (opme 10 Ouieram.
HBIX 3aKOHOB MAaTEMAaTHYCCKHUX M €CTCCTBCHHBIX HAYK Texkyummii KOHTPOJIL: OINPOC, BBINOJI-
C MIPUMEHEHUEM I/IH(I)OpMaLII/IOHHO- HCHUC ﬂa60paT0pH0171 pa6OTH, TECTUPO-
KOMMYHUKAI[MOHHBIX TEXHOJIOTHUH. BaHUC

7.2. Onucanue nMoKasareJieil U KpUTeprueB OLCHUBAHUS KOMIIETCHIIM I
HA Pa3JMYHbIX ITanax ux opMupoBaHHs, ONMUCAHNE IIKAJ OLICHUBAHUS

Kputepun oneHMBaHHs YCTHOr0 OTBETAa HA KOHTPOJIbHbIE BONPOCHI 3a4yeTa (Npo-
MEKYTOUYHBIH KOHTPOJIb (opMupoBanus komnerenuuii OITK-1)

3aumerHo — J1aH MOJIHBIM MJIM YaCTHUYHO IOJIHBINA OTBET Ha IMOCTABJICHHBIN BOIIPOC, ITOKA-
3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHUI 00 0OBEKTE, T0KA3aTeIbHO PACKPBHITHI OCHOBHBIE I1O-
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JIO’KEHHSI TEMBbI; B OTBETE IPOCIEKUBACTCS UYETKas CTPYKTYypa, JIOTHYECKas IOCIeA0BaTelb-
HOCTb, OTpaXkaroliasi CyIHOCTb PaCKpbIBAEMbIX MOHATHI, TEOPHid, ABlIeHUH. 3HaHHE 00 00BEKTE
JEMOHCTpHUpYeTcs Ha (hOHE TIOHMMAaHUS €ro B CUCTEME JaHHOW HAYKH M MEXIHCIMILTUHAPHBIX
cBszeil. OTBET W3JI0XKEH JIMUTEPATYPHBIM SI3BIKOM B TEpMHHAX HAyKH, IOKa3aHa CIOCOOHOCTD
OBICTPO pearupoBaTh HA YTOYHSIOIIME BOIPOCHI; IOMYCKAIOTCS HE3HAYUTENIbHbIC OIIUOKH WU
HEJ0YEThI, UCIIPaBJICHHbIE 0aKaJIaBPOM C TIOMOIIIBIO «HABOASIIUX» BOIPOCOB;

He 3aumeno — OaKajaBp JEMOHCTPUPYET HE3HAHHUE TEOPETHUUECKUX OCHOB IPEAMETA, HE
yMeeT JejaTh apryMEHTHPOBAHHBIE BBIBOJBI M MPUBOAUTH MPUMEPHI, TOKA3bIBaeT ciiaboe Bia-
JIEHWE MOHOJIOTMYECKON peublo, HE BJIAJIEET TEPMUHOJIOTHEH, TPOSBIISIET OTCYTCTBUE JTOTUYHO-
CTH U MOCIEI0BATEIbHOCTH U3JI0KEHHUS, AETACT OMMUOKHU, KOTOPbIe HE MOXKET UCIPABUTH, 1aXKe
MIPU KOPPEKIIUH MPEToJaBaTeIeM, OTKa3bIBAE€TCs OTBEYATh HA 3aHIATHH.

Kpurepun oneHuBaHusi yCTHOIO OTBeTa HA KOHTPOJIbHbIE BONPOCHI IK3aMeHa (Ipo-
MeKYTOYHbI KOHTPOoJIb (hopmupoBanus komnerenuuii OIK-1)

omau4HoO — JJaH TMOJHBIN, pa3BEPHYTHIN OTBET Ha MOCTABJIEHHBIN BOIPOC, IOKAa3aHa COBO-
KYITHOCTh OCO3HaHHBIX 3HaHUN 00 0OBEKTE, J0KA3aTEIbHO PACKPHITHI OCHOBHBIE TIOJIOKEHUS Te-
MBI; B OTBETE MPOCIIEKHUBACTCS YETKAsI CTPYKTYpa, JJOTUYECKasi [OCJIE0BATENbHOCTb, OTPaKato-
11asi CyIHOCTh PAaCKPBhIBAEMBIX MOHSATHI, TEOpUH, siBIeHUN. 3HaHUE 00 O0BEKTE NEMOHCTPUPY-
eTcs Ha (poHe TOHUMAHUS €ro B CUCTEME JAaHHON HayKW W MEXTUCIMILTMHAPHBIX cBs3ei. OTBET
U3JI0’KEH JINTEPATYPHBIM SI3bIKOM B TEPMHHAX HAyKH, ITOKa3aHa CIOCOOHOCTH OBICTPO pearupo-
BaTh Ha YTOYHSIOILIUE BOIIPOCHI;

Xopowio — JlaH TIOJHBINA, Pa3BEPHYTHIA OTBET Ha MOCTABIEHHBINM BOMPOC, MMOKA3aHO yMe-
HUE BBIJICIUTH CYILIECTBEHHbIE U HECYLECTBEHHbIE MIPU3HAKU, IPUUMHHO-CIICICTBEHHBIE CBS3U.
OTBeT 4eTKO CTPYKTYpUPOBAH, JJOTUYEH, U3NIOKEH B TepMHHAX Hayku. OJIHAKO JOMYIIEHbI He-
3HAYUTEJIbHBIC OITMOKH WIIM HEJOYETHI, UCTIPaBICHHBIE 0aKaIaBPOM C IOMOIIBIO «HABOSIIINX)
BOIIPOCOB;

y0os1emeopunenbHo — 1aH HENOJHBIA OTBET, JIOTUKA U TIOCIIEI0BaTEIbHOCTh U3I0KEHUS
UMEIOT CYIECTBEHHbIe HapymeHus. JlomyiieHsl rpyoble OMMOKN IpU ONpEaesIeHUN CYIIHOCTH
pPacKpbIBa€MbIX MOHATUN, TEOPUH, SIBICHUH, BCIEACTBHE HEMOHMMaHUs OakajaBpOM MX Cylie-
CTBEHHBIX U HECYLIECTBEHHBIX IPU3HAKOB M CBS3€H. B OTBETE OTCYTCTBYIOT BBIBOABI. Y MEHHE
PAacCKpBITh KOHKPETHBIC MPOSBIEHUSI 0000IIEHHBIX 3HAHUN HE MoKa3aHo. PeueBoe odopmiieHue
TpeOyeT MonpaBoK, KOPPEKLUH;

HeyoogiemeopumenvpHo — 0OakanaBp JEMOHCTPUPYET HE3HAHHME TEOPETUYECKUX OCHOB
IIpeIMeTa, HE YMEET JeJIaTh apryMEHTUPOBAHHBIE BBIBOJBI M IPUBOJUTE PUMEPHI, TOKA3bIBAET
ciaboe BiaJieHne MOHOJIOTHYECKON peublo, HE BJIAZIEET TEPMUHOJIOTHEH, MTPOSBIISIET OTCYTCTBUE
JIOTUYHOCTH U TIOCIIEA0BAaTEIbHOCTH W3JI0KEHHUS, JeJIaeT OLIMOKH, KOTOphle HE MOXET HCIpa-
BUTb, Ja)Ke MPU KOPPEKLIUHU MIPEoAaBaTeeM, OTKAa3bIBaeTCsl OTBEYATh Ha 3aHATHH.

Kpurepun oneHuBaHHMs YCTHOIO OTBETa HA KOHTPOJIbHBIE BOIPOCHI ONpoca (TeKy-
i KOHTPOJIb popmupoBanusi komnerenuuii OIK-1):

Omauuno - paboTa BBINOJIHEHA B CPOK; 0(OpMIIEHUE U CoJiepkKaTelbHas YacTh OT4eTa 00-
pasioBbie; paboTa BBHITIOJHEHA CAMOCTOSTEIHHO; MPUCYTCTBYIOT COOCTBEHHBIE 0000IICHMS, 3a-
KJIIOYeHUs! ¥ BbIBO/IbI. OOyJaromuiicsi MpaBMIIbHO OTBETHUJI HAa BCE BOMPOCH! MpU clade KOJUIo-
KBUYMa U 3alIUTE OTYETa.

Xopowio - paboTa BBINOJIHEHA B CPOK; B O()OPMIIEHUH OTUYETA U €r0 CoJiep)KaTeIbHOM Ya-
CTH HeT rpyObIX OLIMOOK; paboTa BBHINOJIHEHAa CaMOCTOSITENIbHO; MPUCYTCTBYIOT COOCTBEHHBIE
0000111eHus, 3aKITI0UEeHUS U BbIBOBI. OOyuaromuiics mpy cjaue KOJJIOKBUyMa U 3allluTe OTYeTa
MPABUJIBHO OTBETUJI HA BCE BOIIPOCHI C MMOMOIIBIO MTPEroaBaTels.

Yooeremeopumenvno - pabota BBIIIOTHEHA C HapylleHHEeM Tpaduka; B 0pOpMIeHHUH, CO-
JepKaTeNIbHOM YacTH OT4YeTa €CTh HEeIOCTAaTKH; paboTa BHINOJHEHA CaMOCTOSTENbHO, MPUCYT-
CTBYIOT cOOCTBEHHbIE 0000mmeHus1. OOyyaromumiicss Mpyu claye KOUIOKBUYMA U 3alllUTe OT4eTa
OTBETUJI HE Ha BCE BOMPOCHI.
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Heyoosnemeopumenvno - odopmieHne oTuyeTa HE COOTBETCTBYET TPEOOBAHHSIM; OTCYT-
CTBYIOT WJIH CJI€JaHbl HENPABWIbHbIE BBIBOJBI U 00001eHus. OOyuaromuiicss He OTBETHII Ha BO-
MPOCHI KOJUIOKBUYMAa M HE CMOT 3al[UTUTh OTYET.

Kpurepun oneHuBaHUs BBINOJHEHUN 3a/1aHUI B TeCTOBOM (popme (TeKyLUMH KOH-
TpoJb popmupoBanus komnerenuuii OIK-1)
[To uToram BBHIMOJHEHUS TECTOBBIX 33JaHUN OIEHKA MPOU3BOJUTCS IO YETHIPEXOaylib-
HOM mikase. [Ipu npaBUIbHBIX OTBETaX Ha:
86-100% 3amaHuii — OLEHKA «OMAUYHOY,
71-85% 3amaHuii — OIEHKA «XOPOULO»,
51-70% 3agaHuil — OLEHKA «Y0081emE8OPUMENILHON,
MmeHee 51% - olleHKa «Hey0081emeopumesbHO».
Kputepun omeHuBaHHUS BBINOJHEHHS JIA0OPATOPHBIX PadoT (TeKylIHii KOHTPOJIb
¢opmuposanus komnerenmmii OIK-1)
Omauyno - y4aluics BBITIOJNHIET padOTy B MOJHOM 00BbEME C COOJIIOICHHEM HEOO0XO I1-
MO TOCIIE0BATEIHHOCTH MPOBEICHUS OIMBITOB U U3MEPEHHI; CAMOCTOSTENIBHO U PALIMOHAIBHO
MOHTHPYET HE0OX0IMMOe 000pYZIOBaHNE; BCE ONBITHI IIPOBOJUT B YCIOBHUSX U peXUMax, obec-
MEYUBAIOIINX TMOTYYCHHUE MPABUIBHBIX PE3YIbTATOB U BBIBOAOB; COOMIOAAET TpebOBaHUA Mpa-
BIJI OE€30MACHOCTH TPY/a; B OTYETE MPABWILHO M aKKYPAaTHO BBITOJHSET BCE 3aIHCH, TaOIUIIH,
PUCYHKH, YEPTEKHU, TpadUKH, BHIYUCICHUS; PABUIBHO BHITIOIHSIET aHAJIU3 OTPEIIHOCTEH.
Xopouwio - ydamuiics BBRITIOTHSET paboTy B TIOJTHOM 00beMe ¢ COOTI0ICHHEM HEe00X0TMMOA
MOCIIE0BATEILHOCTH IPOBEACHHUSI OIBITOB U U3MEPEHUI; CAMOCTOSITENILHO U PallMOHAILHO MOH-
TUPYET HEOOX0qrMOe 000pYy0BaHUE; BCE OTBITHI MIPOBOJIUT B YCIOBHAX U PEKUMaxX, 00ecTieyu-
BAaIOIUX [OJIyU€HUE TMPABUIILHBIX PE3YIbTATOB U BBIBOJOB; COOMO/AET TpeOOBaHUS MpPaBUI
0€30MacHOCTH Tpy/Ja; B OTYETE IMPABWIIBHO M aKKypPaTHO BBINOJIHSET BCE 3alMCH, TaOIHUIIbI, pU-
CYHKH, YepTEKH, TpadKH, BHIYUCICHUS; TPABIIIBHO BBHIMOJIHSAET aHAU3 MOTPEIIHOCTEH, HO ObI-
JI0 TOMYIIEHO JIBa - TPU HeJoueTa, He 0osiee 0JHOM HerpyOoi omuOKN U OJHOTO HEA0UETA.
Yoosnemeopumenvno - pabora BBINOIHEHA HE MOJIHOCTHIO, HO 00BEM BBIMOJTHEHHON ua-
CTH TaKOB, TIO3BOJISET MOJYYUTh MPAaBUIBHBIE PE3YIIbTATHl U BBIBOJBI: €CJIM B XOJI€ TIPOBEICHUS
OTIBITA ¥ U3MEPEHUN ObUTH JOMYIIEHBI OIIUOKH.
Heyooenemsopumenvro - paboTa BBIIIOJHEHA HE MTOJIHOCTHIO U 00HEM BBIIIOJHEHHOW YacTH
paboThl HE MO3BOJISIET ClelaTh MPABUIBHBIX BBIBOJIOB: €CJIM OMBITHI, H3MEPEHUS, BHIYHCICHUS,
Ha0JII0/IEHUS IPOU3BOAMINCH HEMPABUIIBHO.

Kputepuu oueHuBaHUSI BbINOJHEHUS] KOHTPOJBHBIX PadoT 00y4YaloUMuUcs 3204-
HOIi (popMbI 00yUeHns (TeKyHii KOHTPOJIb popmupoBanus komnerenumii OIK-1)

Omauyno - OOYYArOIIHMICS BBITIOJNHSIET pabOTy B IMOJHOM OOBeMe ¢ COOJIIOICHHEM HE00-
XOJJMMBIX TpeOOBaHUii; B pabOTe MPaBUIIBHO U aKKYPATHO BBHIMOIHSET BCE 3aIMCH, TaOIMIIbI, pU-
CYHKH, YePTEeXH, TpadUKd, BHIYUCICHHUS; MPABWILHO BBIOJHSAET MPOBOJUT pPEUICHUE 3a/ad,
aHaJIMU3 MOIPELIHOCTEM.

Xopouto - 00y4aronuiics BBITIONHIET padOTy B MOJHOM 00BEME C COONIIOACHUEM HEO0XO-
JTUMBIX TpeOOBaHUH; B pabOTe MPaBWIIBHO U aKKYpaTHO BBIMOJHSAET BCE 3alKCH, TaOIUILIbI, PU-
CYHKH, YEpPTEKH, TpaQUKH, BBIYUCICHHS, TPABWILHO TPOBOJHUT pEIICHHE 3a/ad, aHajiu3 Io-
IpeIIHOCTel, HO ObUIO JIOMYILEHO JBa - TPH HeJ04eTa, He Oojiee 0AHOM HerpyOoii ommoKu 1 o1-
HOT'O HEJOYETA.

Yooeremeopumenvrno - paboTa BBINOIHEHA HE MOJIHOCTHIO, HO 0OBEM BBHIITOJHEHHOH Ya-
CTH TaKOB, YTO ITO3BOJISIET TOJTYYNUTh NPABUIBHBIC PE3YIbTATHI M BHIBOJIBI: €CIIH B XOJIE PEIICHUS
ObUIM JONYIIEHBI OIIUOKH.

Heyooenemsopumenvno - paboTa BBIIOJHEHA HE MTOJHOCTHIO U 00HEM BBIITOJTHEHHOW YacTu
paboThI HE MO3BOJISET OLEHUTH MPABMIIBHOCTD MOJIYYEHHBIX PE3YJIbTAaTOB; paOOThl HE BBHIIOIHE-
Ha.
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7.3. TunoBbie KOHTPOJIbHbIE 32/IaHNUsI WA HHbIE MATePUAJIbI, HEOOXOAUMBIE JIJIsl OLIEHKH
3HAHWI, YyMEeHH, HABHLIKOB WU (MJIM) ONBbITA JAESATEJbHOCTH, XapPaKTEPU3YHIIHUX 3Talbl
(opMupoBaHUA KOMIIETEHIM B MpoLiecce 0OCBOEHUs 00pa30BaTeIbHOM MPOrpaMMbl

N

o0k Ww

oo

22

KoHTpoJsbHbIe BONPOCHI K 324eTy (IPOMEKYTOYHbIH KOHTPOJIb)

(pa3aeanl «Mexanuka», «Mogexkyasipuas ¢puszuka. Tepmoaunamuka)

Kunemaruka Touku. Cucrema enunui. MarepuanbHas Touka. Cucrema orcuera. Tpa-
exropus. IIyrs. Cxopocts. Yckopenue. TaHreH1ManbHOE, HOpMAJIbHOE, IIOJTHOE YCKO-
peHus.

Kunemarnka BpaliaTeabHOro IBH>KEHHUS. YTIJIOBOM IIyTh, YIVIOBOE IEPEMEILEHUE, YIIIO-
Basi CKOPOCTb, YIIIOBOE yCKOpeHHE. CBsI3b JIMHENHBIX U YIVIOBBIX XapaKTEPUCTHK.
Ilepssiii 3akoH HeroToHa. IHEpLIManbHble CHCTEMBI OTCUETA.

Bropoti 3akon Hetorona. [IpeoOpazoBanus ["anmes.

Tpetuii 3akoH HeroToHa. 3ak0H coxpaHeHHs UMIyJbca. LleHTpalibHbIi yap mapos.
Pabora nepemennoit cuiiel. MouHocTs. PaboTa cuibl yripyroctu. KonceparupHbie
cuibl. PaboTa KOHCepBAaTUBHBIX CUJI 10 3aMKHYTOMY ITYTH.

Kunernueckas v noTeHIMaIbHAs SHEPTHs 3aKOH COXPAHEHUS SHEPTHH.

MowmeHT uHepuuu TBepAoro Tena. Tabnuiia MOMEHTOB UHepLuu (11ap, JUCK, 00pyd,
crepkenb). Teopema llIteitHepa. PaBHOBecHe cucTeMbl TEIl.

OcHOBHOE ypaBHEHHE AMHAMUKH BpAIaTEIbHOTO JIBUKEHUS. 3aKOH COXPAaHEHUS MO-
MeHTa umnyisca. [ Ipumenenue.

10.
OaHuu. JHeprus KoJecOaHui.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

lte

23.
cuit. Pacnipenenenue bonpiimana)
24 .
25.
26.
27.
28.
CTBIO XUAKOCTH. CMaurMBaHUE U KaWUISIPHBIC SIBICHUS.

29.

rapMOHI/I‘leCKI/Ie KoJieOaHHsI. CKOpOCTL 1 YCKOPCHUC IIPU TAPMOHHUYCCKOM KOJIC-

CrnorxeHue 0IMHAKOBO HAIIPaBJIEHHBIX TAPMOHUYECKUX KOJICOaHUM

[Tepuox konebaHM MaTEMaTHYECKOTO M (PU3UIECKOTO MAsSTHUKOB.
Boinyxxaennsle konedbanus. Pezonanc.

Pacnipoctpanenue konebaHuil B ypyrux cpefax. 3ByKOBbBIE BOJIHBI.
OcHOBHBIE TPUHIUIBI OOLIEH U CTIeUaTbHON TEOPUN OTHOCUTEIILHOCTH.

. Kocmuueckue ckopoctu. «HepHbie ABIPBI».

OcHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KUHETHYECKON TEOPUH ra3o0B.
CocTosHuUs1, TapaMeTpbl COCTOSIHUS, N301poLeCcChl. ONBITHBIE Ta30BbIE 3aKOHBI.
YpaBHeHUe COCTOsIHUA UaeanbHOro raza. Cmecu razos. 3akoH JlanbToHa.
BuyTpeHnHsis sHeprus uaeanbHoro raza. Padbora rasa B u3ormnporeccax.
ITepBoe Hauano TepMOAMHAMUKH TEIIOEMKOCTD UAEATBHOIO Irasa.
Pacnpenenenue momnekyn o ckopoctsaM. Pacnpenenenne Makcpemna. OnbIT

pHa.

bapomerpuueckas popmyna. Pacipenenenue Monekys B IOTEHIIMAIBHOM IOJIE

Anmmabarudeckuii mporecc. Bropoe Hauano TepMoIMHAMUKH.

Kpyrossie npoueccst. [k Kapuo. KITJI TerioBoi MaiHsbI.
CraTHCTHYECKHMI CMBICHT 2 Havyaja TEPMOJINHAMHUKH. JHTPOIIHSI.

YpaBHEHUE COCTOSIHUSA peanbHOro raza. M3orepmel Ban-nep-Baainbca.
IToBepXHOCTHOE HATSHKEHUE B )KUIKOCTH. JlaBiIeHue 1o M30rHYTOM MMOBEPXHO-

®da3oBbIe paBHOBECHA U q)aBOBBIC NepCxXOobl.

KoHTpoJibHbIe BONPOCHI K 3K3aMeHY (IPOMEKYTOUYHbIH KOHTPOJIb)

(pasznes «uekTpomMarnetusM. OnrTuka. Pusnka atoma)

1. BsaumopeiicTBue 3apsa0B. DnekTpudeckoe nose. 3akon Kynona. [Ipunuun cyneprnosu-
LUH.
HampsikeHHOCTB TIOJIs1, CO3IaHHOTO CUCTEMOM TOYEUHBIX 3apsiioB. | padudeckoe n3o0-
pakeHue 3nekTpuueckoro noss. [lotok Bekropa mnaykuuu. Teopema Octporpaackoro-
I'aycca u ee npuMeHeHue.

2.
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10.
11.
12.

13.

14.

15.

16.

17.
18.

19.
20.
21
22.
23.

24.

25.

26.

27.

28.
29

30.
31.
32.

33.
34.
35.
36.

37.
38.
39.

PaGora cuit a5ekTpruecKoro moss 1no nepemerieHuto 3apsaa. Cs3b NOTEHIMANA C

HaIpPsHKEHHOCTBIO MO,

Hupkynsiius BeKTopa HanpsikeHHOCTU. [loTeHIra 31eKTpoCcTaTHYeCKOro moJsl.
Pacnipenenenue 3aps10B B IPOBOJHUKAX. DJIEKTPOEMKOCTh TPOBOIHUKOB U KOHJIECHCA-

TOPOB. DHEPIUs JIECKTPUUECKOTO MOJIS.

Cwuiia ¥ IJIOTHOCTB TOKA. 3akoHbl OMa.

PaboTa u MmomntHOCTh TOKA. 3akoH [[xoyms-Jlenna.

3akonbl Kupxroda 115 pa3BeTBICHHBIX MeTeil. PacyeT CI0HOM IIeny METOI0M Y3JIOBBIX

Y KOHTYPHBIX YpaBHEHUH.

JlunosibHbIE MOMEHTHI MOJIEKYI nudiekTpuka. [lomspusanus nusnextpukoB Cernero-,

Mb€30-, MUPOAJIEKTPUKU. [IpUMeHeHne B KauecTBE JAaTYUKOB CUCTEM aBTOMATHKH.
VYpaBuenus: Makcgeria.

OnbIThI, MOATBEPKIAIOIINE MIEKTPOHHYIO MPUPOTY TOKA B METaslIax.

BriBoJ1 3aKOHOB M3 35IeKTpOHHOU Teopuu (3akoHbl Oma, JIxoyns - Jlenna, Bugemana-

O®panna). TpyIHOCTH KIIACCHYECKOH 3JIEKTPOHHON TEOPUH METAIIIOB.

OO6pazoBaHue SHEPreTUUECKUX 30H B KpUcTaliaXx. KBaHTOBAas AJIEKTPOHHAS TEOPHS Me-

TaJlJIOB. .

CobcTBeHHas! IPOBOIUMOCTD TIOJYITPOBOAHHUKOB. [IpuMecHas mpoBOIUMOCTD MOJIYIIPO-

BOJIHUKOB.

JlonynpoBoiHUKOBBIE JAMOIBI U TpUOALL. [IpuMenenne B TexHuke. MHTErpaibHbIe TEX-

HOJIOTHH.

MarnuTtHas uHIyKIus Pamka ¢ Tokom B MarHUTHOM mionie. ['padudeckoe nzo0pakeHue

MarHUTHOTO TOJIS.

3akon buo-Casapa - Jlannaca. [Ipumeps! (MarHuTHOE MOJIE MPSMOTO M KPYTOBOTO TOKA).

JleiicTBre MarHUTHOTO MOJIs HA TOK. PaboTa 1o nepemenieHuto mpoBOIHUKA C TOKOM B

MarHUTHOM I10JIe

. Cuna JlopeHnua. /IpnxkeHue 3apsKeHHOM YaCTHUIIbI B OJHOPOJHOM MarHUTHOM IIOJIE.
[{uknoTpoH. 3aKOH MOJIHOIO TOKA.

. PacueT MaruutHo# nnerm. MarHuTHLIE CBOMCTBA BEIIESCTBA.

3axon ®apanes. [Ipasuno Jlenna.

ITocTynarenpHOE IBHKEHHE NTPOBOJA B MATHUTHOM I0JIe. BpamarensHoe nBUKeHNE
paMKy B MarHUTHOM IIOJIE.

SIBneHne caMOMHAYKIMHU. DKCTPATOKU 3aMbIKaHWs U Pa3MbIKaHWsl. DHEPTUsS MarHUTHOTO
TOJIA.

PasButue B3risa10B Ha npupony csera. [Ipunuun [rolirenca. BeiBox 3akoHa OTpakeHUS U
IIPEJIOMIICHHS CBETA HA OCHOBE MpUHLKIA [ toiirenca.

KorepeHnrtHble BOIHBI. Y CI0BHsSI MakcUMyMa U MUHUMYMa. CriocoObl OTy4eHHs! Kore-
PEHTHBIX BOJIH.

Pacuer unTepdepeHInOHHON KapTUHBI OT IByX UCTOYHUKOB. MHTepdepeHins B TOHKUX
mwienkax. Konbia HerotoHa.

Meton 30 @penens. dudpakuus Ha menn. udpakinonHas pemerka.

. Judpakiuus Ha IpOCTPaHCTBEHHON pemeTke. GU3MUECKHA CMBICI CIIEKTPAILHOTO pa3-

JIO’KEHUS.
EcrecTBeHHBIN ¥ OJSIPU30BaHHBINA CBET. JIBOMHOE JIy4eIPEIOMIICHHUE.
Bpaienue miockocTy noyispu3aium.
DOoTOMETPUUECKHE BEIMYUHBI, €AUHULBI U3MepeHus. M3imyueHue v noriomeHue SHep-
THUH.
3axon Kupxroda. 3axoHbI TEMJIOBOTO U3ITy4YEHHUS.
«YnweTpaduoneronas karacrpoday. ['unoreza u popmyna [1nanka.
®dotorpdext. 3akonsl CtoneToBa. YpaBHEHHE DUHINITEHHA.
Macca u umnynsc porona. [laBnenue cera. Onwit Jlebenera. D dexr Komnrona. Kop-
MYCKYJIIPHO-BOJIHOBOM JTyasiu3M.
AtomHas mozens Tomcona. OnbiTel Pesepdopra mo paccesHuio a - 4acTHII.
IToctynarel bopa. 3akoHOMEPHOCTH B aTOMHBIX CIIEKTpax.
®opmyna banemepa. AToOM Boopoaa u €ro crektp no teopuu bopa.
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40. KBanroseie uncna. [lepuonnueckas tadimia MeHeneea.

41. Hyknonsl. CTpoeHuE U XapaKTepUCTUKA AIpa.

42. Sinepusie cunbl. Jledhekt macc. DHEPrusi CBs3u.

43. MarHuTHbBIC U SJICKTPUYECKUE CBOWCTBA SIIEP U AACPHBIC MOJICIH.

44. PannoakTUBHOCTh. 3aKOH PaJMOAKTUBHOTO pacnajia. 3aKkOHbl COXpaHEHUSI.

45. 3akoHOMEPHOCTH A- U B-pacmaja.

46. [IpoxosxaeHne 3apsKeHHbIX YacTHUIl U Y-U3JTydeHus yepe3 BemecTBo. MckyccTBenHas pa-
JIMOAKTUBHOCTb.

3aganus B TecToBOM (hopme (TeKyLIHil KOHTPOJIb)
(pparmenT) K pasaeny «MexaHHKa

1. Ilpm KakoM YCIOBUHM JBHMXXKCHHE TOYKH OyJIeT KPHUBOJIMHEWHBIM C MEPEMEHHOW IO
BEJIMYMHE CKOPOCTHIO?

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

2. Teno, OpolieHHOE BEPTHKAIBHO BBEPX, BEPHYJIOCh B Ha4dalbHYIO0 TOuKy. Kakue u3
MIPEJICTaBIEHHBIX TPAUKOB COOTBETCTBYIOT IBUKEHUIO 3TOr0 Tena? V

— CKOpPOCTb TCJ1a, X — HYTL, HpOfII[CHHLIfI TCIOM.
1) 2) 3) 2
V, Vv \" X 4

3 A A

0 t 0 t 0 \ t 0 {

3. Temo maccoii 0,1 kr paBHOMEPHO IBMKETCS 1O OKPYKHOCTH CO CKOPOCTBIO 2 M/C.
Haiitn m3menenue ero ummyibca mpu moBopote Ha 180 .

1)0,22)0,3 3)0,4 40,8 5) 1,2

4. Teno maccoii 0,1 kr paBHOMEpPHO IBMXKETCS MO OKPYKHOCTH CO CKOPOCTBhIO 2 M/C.
Haiiti n3menenue ero ummysbca npu nmosopote Ha 90 .

1)0,2 2) 0,28 3)0,34 4)0,4 5) 0,56

5. UenoBek CTOUT Ha HEKOTOPOW BBICOTE Haj ypoBHeM 3emiin. OH OpocaeT mHepBbIi 1Iap
BEPTUKAJIIbHO BBEPX C HEKOTOPOM HadaJbHOW CKOpPOCTBIO; 3aTeM OH OpocaeT BTOPOM
TAaKOM »€ IIap BEPTHUKAIbHO BHHU3 C TaKOW € CKOpPOCTbIO. UYeMy paBHO OTHOLIEHHE
KOHEYHBIX CKOPOCTEN 11apoB?

6. Paccrosame ™exnmy cranmusmu merpo 1,5 kM. I[lepByio monoBwHY €ro moesq
IIPOXOJIUT PAaBHOYCKOPEHHO, BTOPYIO — PaBHO3AMEIJIEHHO, HA CTAHLUAX OCTaHABIMBAECTCS.
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MakcumaiibHasi CKOpOCTh Ha Tieperone 54 km/4. HaliTh Bpemsi IBYDKEHHS TTOE37a MEXIY
cranuusamu. OtBer B enuanmax CHU.

7. Temo wmaccoii 200 Kkr paBHOMEPHO NOJHMMAIOT [0 HAKJIOHHOM IUIOCKOCTH,
obpasyromeii yron 30 c ropusontoMm, mnpukianeiBas cwiry 1500 H Bpons nuHHM
npmwkeHus. C KakMM YCKOPEHHEM Telo OyIeT COCKalIb3bIBaTh BHU3 BJIOJb HAKIOHHOW
IUIOCKOCTH TIOCJIC MTPEKPAIICHHS ICHCTBUS CHIIbI?

8. C kakuMm yckopeHueMm aBmxercs audT Maccord 100 kr, ecnm cuiia HaTsOKEHUS pPaBHA
800 H, a ckopocTh ¥ yCKOPEHHE HAMpPaBIICHBI B OJTHY CTOPOHY.

9. ABTOMOOWJIH IBUTAETCS B TOPY C YCKOpeHHEM 1 M/Cz. VYkion ropet 5 M Ha 100 M myTH.
Macca aBromoOmis 900 kr. Koaddurnment tpenus 0,1. Halitu cumy Tsru aBuraTess.

10. Kakue 3akoHBI COOTBETCTBYIOT BpAaIICHUIO C HW3MEHEHUEM
HarpaBJICHUS?
1) S=(1+t)?%; 2)S=10-t?%; 3)S=t3-2t 4)S=t-2t?

11. Haiit OTHOIICHHWE KUHETHYCCKMX SHEPIU CKOJNbXKEHus: 1) oOpyua W 2) JauCKa,
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 MIEPIICHIUKYIIIPHO YEPTEKY
«yga Bacy?
1) 2) 3) 4)

0 O © ©

13. YrmoBoe YCKOpCHHUE TCJId, BpallarolICrocd BOKPYT HCHOI[BH)KHOﬁ OoCH,
HU3MCHACTC, KaK IIOKa3aHO Ha pPHUCYHKE. Ykaxure TOYKH, COOTBCTCTBYIOIIIUC
MaKCUMaJIbHOMY U MUHUMAJIbHOMY 3HaAYCHUAM KUHETHICCKOU OHCPTHHU TEIIA.

14. HeBecoMblii ’KeCTKHI CTepKEeHb JUIMHBI L

CBOOOJHO JI&KUT Ha AByX omopax A u B. B Touke C,
OTCTOSIIIIEN OT A Ha PACCTOSTHUM S, Ha CTEPKEHb JIEHCTBYET
BepTUKaibHas cuia F. Cuna peakiuu B onope A paBHa
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15.0npenenum Tpu 3Tana JBUXKEHUS IYJIH B J1aOOpaTopHOM paboTre (CYMTaTh, YTO CONPOTUB-
JIEHUE BO3/1yXa HUYTOXKHO MaJIo).] 3Tall- ABM)KEHUE IYJIM OT MECTA BBICTPENa 1O MULIEHHU. 2
3Tl — B3aUMOJICHCTBHE YJIM U MUILIEHU. 3 3Tall — JBU)KEHUE ITyJIM U MUIIEHH 110 1yre OKpYK-
HOCTH.

3aKOH COXpaHEHUsl YHEPTUU MOXKHO IIPUMEHSATh

1. Haosrane 1

Ha »stane 2

Ha srane 3

Ha sramne 1,2,3

3aKOH COXpaHEHUsl SHEPTUU IPUMEHATh HEJb35

vk wnN

16.3aK0H coXpaHEHUsI UMITYJIbCA MOKHO IPUMEHSATh
Ha stane 1

Ha srane 2

Ha srane 3

Ha srane 1,2,3

3aKOH COXpaHEHUS UMITYJIbCA IPUMEHSAThH HEIIb3s5

g b w N

17.Y nap nynu 0 MULIEHB SBIISETCA

1. AOCOJIIOTHO YIIPYIUM U LIEHTPAJIbHBIM
AOCOIOTHO HEYIIPYTMM U LIEHTPaJIbHBIM
AOCONIOTHO YNIPYTUM U HELIEHTPATIbHBIM
AOGCOTIOTHO HEYNIPYTUM U HEIIEHTPAJIbHBIM
Her npaBuibHOrO oTBeTA.

vk wnN

18.I1pu ynape nynu o MUILIEHb

1. Beigensercs temio

2. Ilornomaercs Temno

3. MOXKeT BBIIENATHCS HITH MOTIIOMIATHCS TETUIO (3aBHCUT OT CKOPOCTH ITYJIH )
4. Hert mpaBUIBHOTO OTBETA

19.11pu yBenuueHUN MaccChl MyJH, €€ CKOPOCTh

1. YBeauuuBaeTcs

2. YMeHbIaeTcs

3. MoseT yBenu4InBaThCsI MU YMEHBIIATHCS (3aBUCHT OT MACCHI ITYJIN)
4. He mensercs

(pparmenT k paszneay “MoJiexyaspHast puznka 1 TEPMOAUHAMUKA”

1. Ckonbko Mosekys cepructoro raza SO2 comepxurces B 1 kr aToro raza?

N

Ha pucyHke nanbl mapaMmeTrpbl JABYX COCTOSHUHN Ta3za. TpeOyeTcs COBEpPUIMTH MEPEXOo] U3
coctosiHui 1 B cocTostHUE 2

L C TIOMOIIBIO:

A) N306apsl ¥ ©30TEPMBI

b) M3orepmbl 1 n30X0psl

B) N3o006aps! 1 n30X0pbl

v
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Haueptute B koopaunarax P, T kaxneii w3
YKa3aHHbBIX TIEPEXOJIOB.
Vv

3. Kak u3MeHUTCS BHYTPEHHSS SHEPIMs MAEAIbHOIO Ia3a, €CIOU €ro JaBlIeHHE U 00beM
yBenuyarcs B 2 paza?

4, Kakue Monekynsl B arMocepe JBHIKYTCS OBICTPEE: MOJIEKYJIBl KUCIOPOAA MM

YIJIEKUCIIOro raza’?

5. I'papuk kakoro mnpomecca u3o0paxeH Ha pucyHke? Kak M3MeHWIach IUIOTHOCTH U
BHYTPEHHSISI SHEPTUs rasa.

>V
(parmenT k pazaeny «JIEKTPOCTATHKA)

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

2. ]lBa OMHAKOBO 3apSKEHHBIX IIAPHMKA MOBENIEHHBIX HA HUTSAX OJUHAKOBOM [UIMHEI B
oOuiel Touke HaxoJATCs B paBHOBecuU. Kak JOKHA M3MEHUTHCSI Macca IIapuKOB, UTOOBI
IIpY YMEHBILIEHUN 3apsijia KaXJI0ro B 2 paza yroi MeXJy HUMU He u3MeHusics. Paccmorpure tg
a, Tae

O-TI0JIOBMHA yIJla MEXTy HUTSIMHU.

3. [Imockuit BO3MyIIHBIN KOHJIEHCATOP 3AIOIHAETCS HAMOJIOBUHY JTUAIIEKTPUKOM C
JTUBJIEKTPUYECKON MPOHUIIAEMOCTBIO €. ONpeesnTh KaKk U3MEHSIETCSI EMKOCTh KOHJIEHCATOpa
IIPY 3aII0JIHEHUH.

[0 o
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4. B Kakux cilyyasix 3apspKeHHasi YaCTHULA B 2JIEKTPUYECKOM I10JI€ JBUKETCS 110 CUIIOBOM JIMHUM?

A) CusoBasg JIMHHS  TI0JIA HpHMOHHHeﬁHa, M HayajlbHasd CKOPOCTb YacCcTHLBI Vo
HaIipaBJICHa BAOJIb 9TOM JIMHHH.

B) CuunoBast munus mosnst KpuBoiuHelHa u Vo=0.
C) CwitoBast TuHUS TTOJISI KPUBOJIMHEHWHA U BEKTOP Vo HaMpaBJICH 110 KacaTeIbHOM K HEH.

D) 3apspkeHHasi dacTHila BCErja JBUXKETCS MO CHJIOBOHM JIMHHM 3JCKTPUYECKOTO ITOJISL.
®parMeHT K pasaeiay « Tepmogunamukay.
1. Uemy paBHO YHCIIO cTeneHel cBo00IbI aToMapHOTo Kuciaoposa (O)?

3, 5, 6, HET IPaBUJILHOTO OTBETA

2. Tlokasarens amuabatel paBeH 1,4. DTO MOXKET OBITh

I'emuii (He), mapet Bonbel (H2O),  monexymsipubsiii Bogopoa (Hy), HeT mpaBUIIBHOTO OTBETa
3. Temneparypa nHarpeBarens nsuratens 400 K, a temneparypa xonoaunbauka 200K. Yemy
paBeH MakcuMalibHO BO3MOKHbIA KII/] aTo#t Mamuub1?

100%, 75%, 50%, 25%

4. Kaxkue yciaoBust HE0OX0IMMO BBIIIOJIHUTh, YTOOBI MalllMHA OblIa UACATBLHOM

Pa6oraer no nukny Kapuo

Paboraer no muxiry OtTo

PaGouee Teno uaeanbHbIi ra3

PaGouee Teno peasbHbIN ra3

OOpaTUMBIH UK

HeoOpaTumplii Ukt

5. K pynkuusam (mapamerpam) COCTOSTHUS OTHOCSITCS

HaBnenue, paboTa rasa, BHYTPEHHSIS SHEPrus,

KOJINYECTBO TEIUIOTHI, TOJyYEHHOE OT HarpeBaTess

3agaHus I KOHTPOJIBbHOM padoThl 00y4aromuxcsi 3a09H0i (popMbl 00ydeHus1 (TEKyLHit
KOHTPOJIb)
TeMa JJIeKTPOMATrHeTH3M.

1. Jlpa ManeHbKMX mOpoBOAAIMX mapuka Maccamu M=0,1 T mojBemIeHbI Ha JUTMHHBIX
HeMpoBOAAUMX HUTAX JiauHOM (=20 cMm Kkaxmas K oJHOMY Kprouky. Ilomyums
OJIMHAKOBBIA 3apsiJ, IIApUKU pa3oLUIUCh, 00pa3oBaB Mexnay HuTsmu yroa 60 . Haiitu
3apsizi KaXKJ0ro MIapyKa.

2. HaiiTu HanpskeHHOCT, MHONA B Touke A Ha pacctosHud 10 cM OT KoHIa
PaBHOMEPHO 3apsbKeHHON HUTH JunHON 20 cM, ecnu 3apsin HUTH q=3HKU U Touka A NeXuT
BJI0JIb HUTH.

3. OHpCI[eJ'II/ITB MNOTCHIIMAI TOYKH I10JIA, HaxomsIeics Ha pacCTodIHUA 10 cMm

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

4.  Tok B npoBoAHMKEe comnpoTHBieHHeM R=15 OM paBHOMEpHO BO3pacTaeT OT HYIS JIO
HEKOTOPOTO0 MaKCMMyMa B TeueHHe 5 C. 3a 3TO BpeMsi B MPOBOJHUKE BBIACIUIOCH
kommuectBo TerioThl Q=10 k/[x. Haiitu cpennee 3HaYeHHe CUIBI TOKA B MPOBOJHHUKE 32
3TOT MPOMEKYTOK BPEMEHHU.

JlBe Gatapeu u peocTaT COEIMHEHBI, KaK MOKa3aHO Ha pucyHke. £=12 B, r1=2 Owm, =24 B,

r1=6 Om, R=16 Om. OnipeienuTh crily TOKa B OaTtapesx u peocrare.
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5. Tlo TOHKOMY NpPOBOJHHMKY, M30THYTOMY B BHJIE€ NPABHJILHOIO IIECTHYTONLHHMKA CO
ctoponoit a=10 cm, umer tok cuioi 1=20 A. OmnpenenuTs MarHuTHYIO WHAYKLHIO B
IEHTPE IECTHYTOIbHHKA.

6. Burox pammycom R=20 cM, mo KoTopoMy TedeT TOkK 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
OTHOIIICHUE TOJIIWH 3THX BEHIECTB, YTOOBI BPEMsl PACIPOCTPAHCHHUS CBETa B HHUX OBLIO
OJIMHAKOBBIM?

2.0mpenenuTe ONTUYECKYIO Pa3HOCTh XOJa JBYX JIy4el, OTPaKEHHBIX OT BEpPXHEH U
HIDKHEW TOBEPXHOCTEH MJICHKH, TPU yCJIOBMM HOPMATBHOTO 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 BEIIIECTBE, €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. 1.0OcHoBHbIEC OHATHUSA KHHEMATUKH (TIyTh, IEPEMEIIEHUE, CKOPOCTh U YCKOPEHHE MaTe-
puanbHOI Toukn) HopmanbHOe 1 TaHTeHIIMAIbHOE YCKOPEHHUE.
2. PaBHOyCKOpeHHOE IPSAMOJMHEHHOE IBI)KEHUE. 3aBUCUMOCTh KOOPIUHATHI U CKOPOCTH

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

CKOpOCTh, 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.

Nmmnynbc. 3aKOH COXpaHEHHS] UMITYJIbCA.

KoHcepBatuBHbIe 1 HEKOHCepBaTHBHBIE CHIIbIL. [loTeHIManbHOe cunoBoe noje. Padora n
KMHETHYECKasi SHEPrus. 3aKOH COXPAHEHUsI MEXaHUUYECKOW SHEPTUH.

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

MoMeHTHI HHEepIUH (MaTepuaabHasi TOYKa, TUCK, 00pyd, map, CTepx,eHb). Teopema
I'toiirenca — IlTelinepa.

MowmeHT umiyinbca TBEpIOro Tejaa. 3aKOH COXpaHEHUs] MOMEHTa umnyibca. Kunernyue-
CKasi SHEprusi BpalleHUsl.

INapmonnueckue konebanus. Duzndeckuil MasTHUK.

[Tnockast BoiHa B ogHOpogHOM cpene. Chepuueckas BoIHa.

YpaBHEHHE COCTOSIHUSA UACAIBHOrO rasza. Msomnpouneccsl.

[IepBoe Hauaso TepmoauHamuku. Tenmnora. Termno€MKOCTb.

AnumabaTHbIi nporecc, ypaBuenue [lyaccona.

[ukn Kapno u reopemsl Kapho.

Bropoe nauano tepmoannamuku. OOpaTumMbie 1 HeoOpaTUMbIE MPOLIECCH. DHTPOIHSL.
DNeKTpOMarHuTHbIE BOJHBI U UX CBOMCTBA.

Wntepdepentus. YcnoBus HaOM0AeHNS. Y CIOBUS MakcuMyma U MuHuMyma. Uurepde-
pEeHLUA B TOHKHX IJICHKAaX, Kosbla HeloTOHA U T.11.

3oubl Openerns.

Hudpaxmus. Judpakuuonnas pemeTka. Y cIoBUs HAOIIOICHHSI MAKCUMYMOB U MUHHU-
MYMOB NP TU(PPAKINN HA TICTH.

[Monspuzanus. 3akon bprocrepa, 3akon Maitoca.

Hucnepcust.

. KopnyckynsipHo-BonHOBOM fAyanu3M. DOTOH U €ro XapakTepUCTUKH (SHEPTHSL, UMITYIIbC).
24.
25.
26.
27.

Dddext Komnrona.

dotordhPexr.

TemoBoe uznydenne. AOGCOTIOTHO YEPHOE TEJIO.

Atowm. [Toctynatel bopa. BeiBoa pacueTHbIX HopmMy 1JIsi CKOPOCTH U pajinyca OpoOUT
aToMa BOJIOpOJA.

. S npo. Cocras sapa. Jledext macc.

IIpumepsl 3agaHuil 1J151 1a00PATOPHBIX padoT (TeKyLIUil KOHTPOJIb)
®parMeHT 3agaHus A5 pasaena «OnTuka»

I/I3Mepe}me nmoKasaTeJis NpeJJOMJICHUSA CTEKJITHHOM IUIACTHHKH C IOMOIIB 0 MHKPOCKOIa
Koncmpykuuﬂ onmu4eCcKo20 MUKpockKkona

HCCMOTpH Ha pa3H006pa3He MOHCHCﬁ, OOJIBIIIMHCTBO ONTHYECKUX MHKPOCKOIIOB COCTOAT

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

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

Ha6J'IIOIlaTCJ'I${. B HpOCTeI\/'IIJ_IeM CJIy4ac OKYJAp COCTOUT U3 OJHOM JTUH3EI.

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

00BEKTHUBA.

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

YBEJIMYEHHE.

L4 KpCHJ'ICHI/Ie, YACPIKUBAKOIICC BCC ACTAIN KOHCTPYKIIMU B HY’KHOM ITOJIOKCHHUU.

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

KHE cpe3bl Ha MPEJAMETHBIX CTEKJIaX Uil MHUKPOCKOIIOB, pabOTAIOIINX B «IIPOXOJSIIEM CBETE»,
71100 00BEMHBIE OOBEKTHI I MUKPOCKOIIOB «OTPAYKEHHOTO CBETa.

e KpermieHus, KOTOPbIMU MPEIMETHbBIE CTEeKIIa (PUKCUPYIOTCSI Ha TPEIMETHOM CTOJIHKE.
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e Jlnapparma. B 0CHOBHOM B MHKPOCKONAX NMPHUMEHSIOT TaK Ha3bIBa€MblE «HUPUCOBBIC
nuadparMbl, Ha3BaHHBIE TAaK MOTOMY, YTO COJIEPHKAT JIETIECTKH, MOJOOHBIC JICIECTKAM IIBETKa
upuca. CaBurasi win pa3aBUrasi JemecTKH, MOXHO TUIABHO PEryJIMPOBATh CHIIy CBETOBOTO IOTO-
Ka, IOCTYIAIOIIEro Ha UCCIeAyeMblil 0Opa3ell.

e BunT rpy0oii HaCTpOHKM (OKYCHUPOBKH MO3BOJISIET, U3MEHSSI PACCTOSIHUE OT OOBEKTHBA
JI0 ucciemyemMoro oopasiia, 100MBaThCsl HAUO0OJIEE YETKOTO N300paKCHHUS.

¢ Bunt TouHoil hokycupoBku. To jxe caMmoe, TOIbKO C MEHBIIIUM IIarOM U MEHBIIUM «XO-
JIOM» Pe3bObI TSI MAKCUMAIIbHO TOYHON PEryJIMpOBKH.

e Ocserurens. OueHb YacTO HCHOJb3YyeTCS OOBIKHOBEHHOE 3€pKalio, I03BOJISIONICE
HAIpPAaBIIATh HAa HCCIEAYEMBblil 00pa3el] JHEBHON cBeT. B HacTosiee Bpems 4acTo MPUMEHSIIOT
CrelMaibHbIe TaTOreHHBIC JIAMITbI, HIMEIOLIHE CIIEKTp, OJM3KUI K €CTECTBEHHOMY OEJIOMY CBETY
U HE BBI3BIBAIOIIUE TPYOBIX UCKAKEHUI LIBETA.

e OcHoBanue. OOBIYHO BBIMOIHIETCS JOCTATOYHO MAaCCUBHBIM, U3 METAJUTMYECKOTO JUThS,
JUTst 0OecrieyeH sl YCTOMYMBOCTH MUKPOCKOTIA BO BpeMsl pabOThI

[Tpu HaGmoneHNH IpeIMeTa CKBO3b CIIOM BOJBI WM CTEKJISIHHYIO TUTACTHHKY OOBEKT BCe-
I/1a KQKETCsl PacoI0KEHHBIM OJIMKe K HAaOII0JaTelNt0, YeM B IEHCTBUTEIBHOCTH. DTO KaxKyIIIe-
ecst IpuOJIMKEHNE CBA3aHO C MPEJIOMJICHUEM CBETa Ha TPAHMIIE TUIACTUHKU C BO3JIYXOM M 3aBH-
CUT KakK OT TOJIIUHBI, TAK U OT €€ MoKa3zaTels mpenomiieHus. M3aMepss TONMKHY MIIACTHHKYU C
MIOMOIIIFI0 MUKPOMETPA, a KaXKyIleecs CMEIICHHE TpeIMeTa MpH HaOII0IEHIUH CKBO3b TIACTHH-
Ky C MOMOUIbI0 MHUKPOCKOIIA, TYOYC KOTOPOro CHa0X€H MHKPOMETPHUUECKUM BHUHTOM, MOKHO
OTIPENIeNIUTh MOKa3aTelb MPeOMIICHHS TIACTUHKU. [lycTh Ha CTOMMKE MUKPOCKOMA JICKHT TITO-
CKomnapasuieJbHas CTeKJIIHHAS [JIaCTUHKA TONIIUHBI d, MUKPOCKOT ¢c()OKYCUPOBAH HA METKHU WU
IBUTMHKH, HAXOJSIINECS Ha ee BepxHel cropone. /s Toro, 4ToObl yBUAETh B MUKPOCKOII TbI-
JIMHKY, HaXOJSIIMeCcs Ha HUKHEW CTOpPOHE MJIACTUHKH, €ro TyOyc HE00XO0JUMO MepeMECTHTh Ha
HEKOTOPOE paccTosiHUE X (pUCYHOK). BeneacTBue npenomienus aydei x < d

Rk L

Al

an e

CyliecTByeT CBSI3b MEXAY TOJIIMHON HCCIEAYEMON CTEKJISIHHOM IJIACTUHKH, BBICOTON
KaXyIIerocs noabema rnpeamera (moabema TyOyca MHKpPOCKOIA) M TOKAa3aTess MpeloMIICHUs
cTekia. [[s ycTaHOBKM 3TOM CBSI3W PaCCMOTPHUM XOJ Jiydell OoT TOUKU A (CM. pUCYHOK) yepes
CTEKJIIHHYIO IIAacTUHKY. IIpu 3TOM Oyaem mpearnonarare, 4To Iia3 HaXOAWTCS Ha TOH HOpMall
K IJIOCKOCTSIM IUIACTUHKHU, KOTOpasi MPOXOAUT depe3 Touky A, u i1yd AB cocraBisier ¢ HopMa-
JbIO MaJIbIi yrou f.

Ha rpanune aByx cpen iayd AB npeteprieBaeT mpenomiieHHe U Ha BBIXOJE U3 IUIACTUHKHU B
BO3/yX COCTaBJsIeT ¢ 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 tpeyronsHukun ABC n A'BC, MokHO Hanucatp, 4To

BC=dtgp;
BC=(d—a)tgoanmdtgp =(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
dbopmyse (2) onpenenuTh MoKazaTeab IPEJIOMICHHUS N.

Xon paboThl
HazoBem BUHT rpy0oii HacTpoHKH (POKYCHUPOBKH BUHTOM A, a BUHT TOYHOH HACTPOWKHU

dboxycupoBKku BUHTOM B.

Ha obenx IMMOBEPXHOCTAX CTCKJIIHHOM IJIACTUHKHN HaHECCHBI HapanurHbI.
1. I/I3MepHIOT MHUKPOMETPOM HCCKOJIbKO Pa3 TOJIIHUHY d mIacTHHKU U HaxondAT CpCcaHcee

3HA4YCHUC.

2. ITomemarot IUIaCTUHKY Ha HpeI[MeTHLIﬁ CTOJIMK TakK, YTOOBI MEepECCUCHUC LHapallnH OKa-

3aJI0Ch B IIEHTPE MO 3pEHUsI MUKpocKoma. Ty0yc MHUKPOCKOIIA JOJDKEH OBITh TIOAHAT BUHTOM A
HaJl IPEIMETHBIM CTOJUKOM TaK, YTOObI pACCTOSIHME MEXAYy OOBbEKTUBOM M IJIACTUHKOM OBLIO
HE MEHbIIIE OJTHOT0-/IBYX CAHTUMETPOB.

3. MI/IKpOMCTpI/I‘IeCKI/IM BUHTOM B OITyCKaroT TY6y0 B HMKHEC IIOJIOXKCHHUC, a4 3aTCM BUH-

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

4. Bpamaﬁ BUHT A, MCAJICHHO IIOJHUMAIOT Ty6yc, Ha6J'IIO,I[a$[ qepe3 OKYJISAp 3a MOABJICHU-

€M B I0JIE 3pEHUSI MUKPOCKOIA I[apanvHbl, HAHECEHHOW Ha HUYKHEW CTOPOHE IIacTUHKU. HaBo-
JISIT MUKPOCKOI Ha YETKOE M300pakeHHe 3TOM LapanuHbl MPH MOMOIIM BUHTOB A U B, 3anmuchI-
BaIOT OTCYET M0 MUKPOMETPUUECKOMY BUHTY. VI3MepeHus: mpoBOIAT HE MEHee 3 pa3 U HaXOJAT
CpelHEe 3HAaYCHHUE OTCYETA.

5. Ilogaumast TyGyc MUKpPOCKOIIa MUKPOMETPUYECKUM BUHTOM B U oTCUMThIBas pU 3TOM

YHCIIO TMOJHBIX 000POTOB €r0, HABOASIT MUKPOCKOI Ha YETKOE U300paKeHUE BEPXHEH IIapanuHbl.
3anuchIBalOT YUCIO 0OOPOTOB BUHTA U OTCUET MO MUKpOMETpHUYecKkoMy BUHTY. HaBosiky moBTO-
PSIOT HECKOJIBKO Pa3, ONPEAENSIOT CPEIHUN OTCYET.

6. OnpenensiorT «KaxyIlyocs» TONIUHY X MJIACTUHKU KaK Pa3HOCTb OTCYETOB [0 MUKPO-

METPUYECKOMY BUHTY, IPOU3BEICHHBIX B III. 4 1 5 (1ieHa JeNieHus Ha OapabaH4KMKe BUHTA paBHA
0,002 mm).

7. 1o hopmyre (2) onmpenensroT moKa3aTenb MPEeIOMICHHS N BEIIECTBA IJTACTHHKH.
8. OnpeenstoT omuoKy u3mepenus/

.-i'u; Ad  Ax
—_——=— —

n d x

rae Ad — TOUHOCTHP MUKPOMETPA,

A X — 11eHa neneHus 6apabaHurKa.

KoHTpoIibHBIE BOTPOCHI

1. ChopmynupyiiTe 3aK0H OTpaKEHHS CBETA.

2. ChopmynupyiiTe 3aKOH MPETOMIICHHS CBETA.

3. KakoB (pusndeckuii cMbICT TTOKa3aTelNs MpeloMIICHHUs BelecTBa?

7.4. CooTBeTCTBHE IIKAJIbI OLICHOK U YPOBHel ¢()OPMHPOBAHHBIX KOMIICTCH M

YposeHs chopmu-

POBAaHHBIX KOMIIC- OHGHKa [Hosicuenus

TCHITUHA

TGOPGTI/I‘-ICCKOG COACPIKaHNUC KypCa OCBOCHO IMOJIHOCTBIO,

Bricokuii OTJIMNYHO N
BCE NPEIYCMOTPEHHBIC MPOrpaMMoi OOydeHHUs ydeOHBIC 3aja-
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Yposens chopmu-
POBaHHBIX KOMIIC-
TEHUUHN

Ornenka

IMosicaenns

HUS BBIITOJIHECHBI.

OOyuarouuiics IE€MOHCTPUPYET CHOCOOHOCTh THIIOBBIE
3a7auu MPO(ECCUOHATBFHON JEsTeIbHOCTH Ha OCHOBE 3HAHUM
3aKOHOB (DM3HMKH; Ha BBICOKOM YpPOBHE BJIQIEET CIOCOOaMHU MO-
JeTUPOBAaHMST U OIEHKH (PU3UYECKUX MPOIECCOB; TOTOBHOCTD
IPUMEHSATH JJabopaTopHOE 000pyIOBaHUE; CIIOCOOEH pelaTh Mo-
CTaBJICHHBIC 3a/1a4M C Y4eTOM (PU3MUYECKOW M MaTeMaTU4YEeCKOMH
OLIEHKH 3P (PEeKTUBHOCTH NPUHUMAEMBIX PELICHUI

bazosniit

XOpOLIO

TeopeTnueckoe cojep)kaHue Kypca OCBOECHO IOJHOCTHIO,
BCE IPEIYCMOTPEHHBIE NMpPOrpaMMoi oOydeHus yuyeOHble 3aja-
HUS BBINOJIHEHBI C HE3HAYUTEIIbHBIMU 3aMEUaHUSIMU.

OOyuaromuiics crocoOeH pemaTh THIOBBIE 3aadd Ipo-
(deccrnoHanbHON NEATETPHOCTH Ha OCHOBE 3HAHHN 3aKOHOB (hu-
3MKHM, BIIaJIee€T MPUOPUTETHBIMU HANpaBICHUSMH pPa3BUTUS HO-
BbIX (PU3NYECKUX TEXHOJIOTUH; TOTOB OCBAaUBATh U KCILTyaTHPO-
BaTh JIabOpaTopHOE 000pYyIOBaHME; CIIOCOOEH pelarh MOCTaB-
JICHHBIC 33/1a49¥ C y4eTOM (DU3MUYECKON U MaTeMaTHYECKOH OICH-
KU 3P PEKTUBHOCTH NPUHUMAEMBIX pEIICHUI

[Toporossiii

YAOBJICTBOPH-
TCIJIIBHO

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

OO6yyaronuiicst cmioco0eH CO CTOPOHHEH MOMOIIBIO U MO
PYKOBOJICTBOM TIpEIOaBaTeNs pemaTh 3a1adi MpoQecCuoHaIb-
HOM JIeATENHHOCTH Ha OCHOBE 3aKOHOB (DM3WKU, MOKET UCIOJb-
30BaTh JIa0OpaTOpHOE 0OOPYIOBAHUE; CIIOCOOCH MPOBOAUTH (-
3UYECKUN aHallu3 MPHU PELICHUH MOCTABJICHHOMN 3aladu, JOMYyC-
Kasl 3HAUYNTEILHBIE OIIHOKHU

Huskuit

HCYAOBJICTBO-
PUTCIIBHO

Teoperndeckoe copepkaHUEe Kypca HE OCBOEHO, O0JIb-
IIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMoi 0OyueHHs yueOHBIX
3aJjaHul 100 HE BBIMOJIHEHBI, IN0O coJepKaT IrpyOble OINOKY;
JIOTIOJTHUTEIIbHAS CaMOCTOsITeIbHAs paboTa HaJl MaTepualoM He
npHBesia K KaKOMY-JTM00 3HaYUTEIbHOMY TOBBIIIEHUIO KaueCcTBa
BBITMIOJTHEHUS YU€OHBIX 3aJJaHUM.

OOyuaromuiics He crnocoOeH peulaTh TUIOBBIE 337a4M
npoeCCUOHATIBHON AEATENbHOCTH HAa OCHOBE 3HAHMH 3aKOHOB
($u3MKK; HE TOTOB MCIOJIB30BATH JIAOOPATOPHOE 0OOPYAOBAHHE;

8. MeToauyeckne yKa3aHHs VISl CAMOCTOSITEIbHOM padoThl 00y4ar0IMXCs

CamocrosiTenpHass paboTa CIOCOOCTBYET 3aKpEIJICHHIO HABBIKOB Pa0OTHI C y4eOHOU H
HAyYHOU JTUTEPATypOH, OCMBICTICHUIO U 3aKPEIJICHHIO TEOPETHUYECKOTO MaTepuaia 1o yMEHUIO
apryMEHTHPOBAHO Mpeyiarath (Pu3nyecKre MOENH MPOIECCOB, BKIIIOYAst 000CHOBAHHBIN BHIOOD
METOJla U amnmapaTypHOro OGOpPMIICHHSI TEXHOJIOTHYECKOTO IMPOIecca, MO3BOJSIONINE MaKCH-
MaJjbHO OBICTPO U A (PEKTUBHO PEIIUTh MOCTABICHHYIO HHKEHEPHYIO 3a1a9y.

CamocTtosTenpHas paboTa BBIMOTHIECTCS BO BHEAYIUTOPHOE (AyAUTOPHOE) BpeMs TI0 3a/a-
HUIO U MIPU METOJAMYECKOM PYKOBOJICTBE IperoAaBaresisi, HO 0€3 ero HemocpeACTBEHHOIO yda-
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cTus (MPU YaCTUYHOM HETMOCPEACTBEHHOM YYaCTHH TPENOJaBaTeNsl, OCTABISIONIEM BEIYIIYIO
POJIb B KOHTPOJIE 32 pa0OTOM CTYACHTOB).
Dopmbl camocmoamenvHol pabomul 6akanaBpoB pazHooOpa3Hbl. OHU BKIIIOYAIOT B ceO0sl:

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

- CO3/1aHKE MPE3EHTAIUHI U JTOKJIAJIOB 10 YCIIOBUIO 33 JaHUSL.

B nponecce m3yuenus mucuuruimabl «®usukay OakamaBpamu HampasieHus 08.03.01
«CTpOUTENBCTBO» OCHOBHBIMU BUOAMU CAMOCMOAMENbHOU paOOmMbl IBISIOTCS:

— TOJATOTOBKA K ayJUTOPHBIM 3aHATUSAM (JIEKLIHUSAM U J1a0OpATOPHBIM 3aHSATHUSIM) U BBIIOJI-
HEHHUE COOTBETCTBYIOIIUX 3aIaHHIA;

— caMmocTosTeNbHas paboTa HaJ OTACIbHBIMH TeMaMU y4eOHOW AMCUMILTUHBI B COOTBET-
CTBUU C YI€OHO-TEMaTUICCKUM ILIAHOM;

— BBINOJTHCHUE TECTOBBIX 3aJaHUM;

— TIOJATOTOBKA K 3a4eTy, IK3aMEHY.

CaMocTOsATEIbHOE BBIOIIHEHUE MeCnogblX 3a0anuti TI0 BCEM pasZeiaM JIUCHUILIHHBI
copmupoBansl B (ouze oleHOUHBIX cpeactB (POC)

JlaHHBIE TECTHI MOT'YT UCIIOTB30BaThCS:

— 0akanaBpamu MpH MOJATOTOBKE K SK3aMeHY B (hopMe CaMOIIPOBEPKH 3HAHMIA;

—  IpernojaaBaTesiMU Ui IPOBEPKU 3HAHUM B KauecTBE (POPMBbI IPOMEKYTOUYHOTO KOH-
TpOJIs Ha 1JaOOPAaTOPHBIX U JIGKLIMOHHBIX 3aHATHSAX;

—  JUIs IPOBEPKH OCTATOYHBIX 3HAHUI OaKanmaBpoOB, U3YYMBIIUX JAaHHBIN KypC.

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

JInst BBINOJTHEHUSI TECTOBOTO 3af[aHUsl, MPEKIE BCEro, CIEAYeT BHUMATEIbHO NPOYUTAThH
NOCTaBJIEHHBIN Bompoc. [locine o3HakoMIIeHHs C BONPOCOM CIENYET NPHUCTYNaTh K IMPOUYTEHUIO
npeagaraéMplXx BapHaHTOB OoTBeTa. HeoOxoauMo mpoduTaTh BCE BapUaHThI U B KayeCTBE OTBETA
cretyeT BeIOpaTh nHeKC (1ndpoBoe 0603HaYEHHE), COOTBETCTBYIOIINI IPAaBUIIBHOMY OTBETY.

Ha BbimonHeHune Tecta OTBOAUTCS OrpaHudeHHoe Bpems. OHO MOXKET BapbHpOBaThCA B
3aBUCUMOCTH OT YPOBHSI TECTHUPYEMBIX, CIOXKHOCTM U oObema Tecrta. Kak mpaBuio, Bpems
BBIIIOJTHEHUS TECTOBOT'O 3aJJaHus onpeiensercs u3 pacyera 60 ceKyH 1 Ha OJJH BOIIPOC.

ConeprkaHue TECTOB IO JTUCIMITIIMHE OPUEHTUPOBAHO Ha MOJrOTOBKY OakajlaBpoB IO OC-
HOBHBIM BOIIpOCAaM Kypca. YpOBEHb BBIIIOJIHEHUS! TE€CTa MO3BOJISIET MPENOJIaBaTeNsIM CYyIUTh O
X0JIe CaMOCTOSITEIbHOM pabOThl 0aKaTaBpOB B MEKCECCHOHHBIN MEPUOJ U O CTENIEHU UX MOJro-
TOBKHU K 9K3aMEHY.

9. Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOTHIl, HCIIOJIb3YeMbIX
IIPH OCYLIECTBJICHHH 00Pa30BATEJIBLHOI0 NIPOLECCa 10 AUCHHIINHE

Jnst ycrenmHoro oBJaAeHUS JUCIUTUTMHOW MCIIONIB3YIOTCS CIEAyIOIIe WH(OpMaIu-

OHHBIE TEXHOJIOTUU O0yUEHUS:

e [Ipu mpoBeneHHM JEKIHMI HUCIOJIB3YIOTCA MPE3CHTallMd MaTepuanga B MporpaMmme
Microsoft Office (PowerPoint).

* [IpakTuveckuie 3aHIATHE MO JUCITUILUIMHE TPOBOJIATCS C MPUMEHEHUEM HEOOXOJUMOTO
METOJIMYECKOr0 MaTepuana (MeTOIUYECKHe yKa3aHusl, CIIPAaBOYHUKH, HOPMATUBHI U T.I1.)

¢ JlaGoparopHble 3aHATUS 1O JUCHUIUIMHE TMPOBOJATCS B CHELHMATU3UPOBAHHON
nabopatopun «MeXaHUKHA U MOJICKYJIIPHON (hU3UKH

Ha mpaktuueckux 3aHATHSIX CTYIACHTHI OTpaOaThIBAI0 HABBIKH PEIICHUs (QU3UUYECKUX 3a-
Ja4 ¢ 000CHOBaHHMEM BbIOOpa (PU3UIECKON MOJICIH.
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JlaGoparopHble 3aHATHUS MO AUCIHUILTAHE MPOBOMAATCS C MCIOIH30BAHUE PA3TUYHOTO Ja-
OopaTopHOro 060py0BaHMsl, a TAK)KE Ha JTa0OPAaTOPHBIX CTEHAAX-ycTaHOBKax. Ha 3ansTuu o0y-
YAFOIIUNCA 3HAKOMHUTCS ¢ (PU3UYECKHMMH METOJaMH aHajiu3a, padoTON U YCTPOWCTBOM Jlabopa-
TOPHOTO O0OpYIOBaHUS, UCIIOIB3YEMOT0 IPU PEIIeHUU (PU3HUECKUX 3afad, YUYUTCS MPOBOJIUTH
OKCIIEPUMEHTHI, CTPOUTH (PU3UYECKHE MOJCIN, TPOBOAUTH PACUETHI M JIeJaTh OLIEHKY MOTPEII-
HOCTEM.

B niporecce nzydeHus TUCHUTUIMHB YICOHBIME TEJISIMH SIBIISIOTCSL BOCIIPHSITHE Y4eOHOM
uHpopMaluu O (QU3NYECKMX OCHOBaX M MPUHIMNAX JIabopaTOpHOW paboThl, €€ YCBOCHUE,
3alIOMUHAHUE, a TAK)KE CTPYKTYPUPOBAHUE TIOTyUYEHHBIX 3HAHUHN U Pa3BUTHE WHTEIICKTYaTbHBIX
YMEHHM, OpPUEHTUPOBAHHBIX Ha CIOCOOBI JESATENIbHOCTH PENpPOAYKTUBHOIO XapakTepa.
[TocpeacTBOM HCIIOJIB30BAHUS ITUX WHTEIICKTYaTbHBIX YMEHHMA JTOCTUTAIOTCS Y3HABAHUE paHee
YCBOGHHOT'O MaTepHaja B HOBBIX CHUTYalUsX, IPUMEHEHUE a0CTPAKTHOTO 3HAHUS B KOHKPETHBIX
CUTYaIlUsX.

Jist TOCTMXKEHUS 3TUX 1eJe MCIHOJIb3YIOTCS B OCHOBHOM TPaIUIIMOHHBIE MH(pOpMa-
TUBHO-Pa3BUBAIOIINE TEXHOJIOTHH O0YUYCHHS C YISTOM PA3IMYHOTO COYCTAHHUS MTACCHBHBIX (hOpM
(7exuus, 1a00paToOpHOE M MPAKTUUECKOE 3aHSATUE, KOHCYNIbTAllUs, CAMOCTOSTENIbHAS paboTa) U
PEIPOAYKTUBHBIX METOJOB 00y4eHHsI (TIOBECTBOBATEIIBHOE M3JIOKEHUE ydeOHOU MHpopmammH,
00BSACHUTEIBHO-UIUTIOCTPATUBHOE U3JIOKEHUE) U J1a00paTOpHO-MPAKTUUECKUX METOJIOB 00y4e-
HUSL.

YHuBepcurer obecre4eH HEOOXOIUMBIM KOMIUIEKTOM JHUIIEH3MOHHOTO MPOrpaMMHOTO
o0ecrnieuyeHus:

e oducHsIl naker npunoxxkenur Microsoft Office;

e [porpamMmHasl cucTema Jiisi OOHApY>KEHUSI TEKCTOBBIX 3aMMCTBOBAaHUUN B Y4E€OHBIX U
Hay4HbIX pabotax «AHTuIIaruat.BY3y;

10. Onucanne MaTepuaJbHO-TeXHHYECKOH 0a3bl, HE0OXO0AUMOIi VI OCyIIeCTBJICHHUS
00pa30BaTeIbHOIO NMpoOLeCcca M0 AUCHUIIIHHE

Peanuzanus yueOHOro mpoiecca OCyIECTBISETCS B CHENHUAIbHBIX YUEOHBIX ayIUTOPHIX
YHHUBEPCHUTETA JIJISl TIPOBEACHUS 3aHATUH JIEKIIMOHHOTO THUIA, NMPAKTHUECKUX 3aHITUH, Jadopa-
TOPHBIX Pa0OT I'PYIIMOBBIX U MHAWBUAYAIBHBIX KOHCYJIbTAIMH, TEKYIIEro KOHTPOJS U MpoMe-
KYTOUYHOHN arTecTanuy. Bce ayauTopuu yKOMIUIEKTOBAaHbI CIEIMATM3UPOBAHHON MeOeNblo U
TEXHUYECKUMU CPEJICTBAMU O0YUEHUs, CIIy)KaIlllUMHU JUIs IPeACTaBIeHUsl yueOHOH nHbopmManun
Oosbioi ayautopuu. [Ipu HEOOXOIUMOCTH 00yUaAIOIIUMCS TIPEJIaraloTcsi Ha0OPHI IEMOHCTpA-
IIMOHHOTO 00OPYAOBaHUS U y4eOHO-HAIJISIIHBIX MOCOOUH, oOecneunBaroe TeMaTH4ecKue ui-
JIOCTPALIUU.

CamocrosTenbHas paboTa 00y4aroIMXCsl BBITOIHACTCS B CHICIMATU3UPOBAHHON ayAUTO-
pum, KoTopasi 00opyaoBaHa y4eOHOIl MeOenblo, KOMIBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO
NOJKII0UeHUs K ceTH «HTepHeT» U o0ecredeHreM J0CTyma B JIEKTPOHHYI0 HH(POPMAIIMOHHO-
obpasoBarenbhyto cpeny YIJITY.

Ectb momenienue uis XpaHeHUst U MPO(UIAKTUYECKOTO 00CTy)KUBaHUsI y4eOHOro 000-
PYAOBaHMUSL.

TpeboBaHus K ayTUTOPHIM

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 KOHCYJIbTAIlMI, TEKYLIEH U
MIPOMEXKYTOUYHOU ATTECTALIUH.

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

JlaGopaTopust Mexanuka v MoJIeKyJsipHas hU3HKa:
CreHapl U1l JTabOpaTOpHBIX paboT — 2 mT. (3BYKOT€HEpaTop,
MYJIETUMETD, ocriuiorpad)

Jlaboparopras ycTaHoBKa «BeKTOpHOE CIIOKeHHEe CHII» - | TIT.

[Tomernenue ais 1a00paTOPHBIX pabOT
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JlabopaTtopHas yctaHoBKa « MasiTHUK C IEPEMEHHBIM Q» - 1 mT.
Jlaboparopras yctanoBka «CBoOOIHOE TTaJieHHEY - | 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)

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

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

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

Kommerotep Celeron 633A (k 11/y «JIueiiHbie CrieKTpbi») — 1 mT.
MHKpPOCKOIT CTePEOCKONNYECKUI — 2 MIT.

JlabopaTopHas ycTaHOBKa B KOMIUICKce — | mIT. (MOJsApHU3ATOp,
aHaIIM3aToP, JTIOKCMET)

JlabopaTopHas ycTaHOBKa B KOMIUIeKce — 1 miT. (BaTTMETp, MH-
pomertp)

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

KomnbloTepHslit knacc (BUPTYalbHBIA IPAKTHKYM):
MownuTtops! — 13 mit.

Kommbroteps! B koMIuiekTe — 13 mT.

Cepsep — | mit.

OBepXxea-NPOeKTOp MOPTATUBHBI — 1 mT.

Hoyt0yx — 1 mr.

[TomereHus Il CaMOCTOSATEIBHOM pa-
00TBI

Cromnbl, CTyNbs, 3KpaH, poekTop. Paboune mecrta cry-
JIEHTOB, OCHAIIIEHbl KOMITBIOTEPAMU C BBIXOJIOM B CETb
WHTEepHET M 3IIEKTPOHHYK HMH(OPMAIMOHHYIO 00pa-
30BaTENbHYIO 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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