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1. O01mue moj10KeHu s

JucuumumHa «Pu3uka» oTHOCUTCA K 010Ky b1 yueOHOr0 muana, BXoIs1Iero B coctaB o0pa-
30BaTeNIbHOM MporpaMMel Beiciiero oopazoanus 08.03.01 — CtpoutenbctBo (nmpoduias — ABTO-
MOOUIIBHBIC JJOPOTH).

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

— GenepanpHblii 3akoH «O0 obOpazoBanuu B Poccuiickoit Depepanun», yTBEPKICHHBIN
nprka3zoM 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, MporpaMMaM CIEeHHUaIUTeTa, Mpo-
rpaMmam MarucTparypb»;

- Ilpukaz Muntpyna Poccun Ne 2641 ot 30.05.2016 1. «O06 yTBepxkaeHUH mpodeccuo-
HaipHOTO ctanaapta 10.004 «Crenunanuct B 001aCTH OIEHKH KadyecTBa M AKCIEPTU3BI IS Tpa-
JIOCTPOUTEIHHON ACSITETLHOCTIY;

- IIpukas Muntpyna Poccun Ne 841m ot 25.12.2018 1. «O06 yrBepx)aeHun 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 MHKEHEPHO-TEXHUYECKOTO TIPOSKTUPOBA-
HUS JJIs TPAJOCTPOUTENIBHOM 1€ATEIbHOCTI;

- 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 r. «O6 yrBepxkaeHun mnpodeccro-
HanbHOTO crangapra 16.032 «Cnenuanuct B 001acTH MPOU3BOJACTBEHHO-TEXHUYECKOTO U TEX-
HOJIOTUYECKOT0 00€CTIeYeHUsI CTPOUTEIBLHOTO IPOU3BOJICTBAY;

— ITpuka3 Muntpyna Poccun Ne 599u ot 09.09.2020 r. «O6 yTtBepxaeHun mnpodeccuo-
HanbHOro cranaapra 10.005 «Cneunanuct no 61aroycTpoiCTBY U O3€JICHEHUIO TEPPUTOPUN U
00BEKTOBY;

- Ilpuxkaz Muntpyna Poccun Ne 5161 ot 26.06.2017 1. «O0 yTBepxkaeHUN Mpodeccro-
HajubHOTO cTanaapra 16.025 «OpraHuzatop CTPOUTENBHOTO MPOU3BOJCTBA», YTBEPKIACHHOTO
npukasom Munrpyna Pocenu;

— @epnepanbHBI TOCYIAPCTBEHHBIN 00pa30BaTENbHBIN CTaHAAPT BBICHIETO OOpa30BaHUs
(®T'OC BO) no nanpasnenuto noarotoku 08.03.01 «CtpoutenscTBo» (YpoBEeHBb OakaiaBpuar),
YTBEP)KJIEHHBIH NprkazoM MunucrepcTBa oopasoBanus 1 Hayku PO Ne 4810t 31.05.2017;

— Y4eOHble TUIaHBl 00pa30BaTENbHON HpPOrpaMMBbl BBICHIETO O0pa30BaHUS HaIpaBIICHUS
08.03.01 — CrpourensctBo (mpodmiib — ABTOMOOMIIBHBIE AOPOTH), MOJATOTOBKH OakalaBpoB 1O
OYHOU W 3a04HOM GopMam 00yueHus1, onoopeHHbie YueHsiM coBeToM YIJITY (mpotokon Ne 2
ot 20.02.2020).

Oo6yuenue no obpazoBarenpHoi porpamme 08.03.01 — CrpownrenberBo (mpodmins — ABTO-
MOOWJIBHBIE JOPOTH) OCYIIECTBIISIETCS HA PYCCKOM SI3bIKE.

2. [lepeveHb MJIAHMPYEMBIX Pe3yJILTATOB 00yUYeHHs MO TUCHUILINHE, COOTHECEHHBIX
¢ IVIAHMPYEMBIMH Pe3yJibTATAMHU OCBOCHUS 00Pa30BaTeIbLHON MPOrpaMMbl

[TnanupyeMbIMH pe3ynbTaTaMu OOy4YeHMs MO JUCIUIUIMHE SBIAIOTCS 3HAHMS, YMEHMS,
BJIQ/ICHUS U/UITU OTIBIT 1€ATEIbHOCTH, XapaKTEePU3YIOIUeE ITAIbl/ypOBHU (POPMUPOBAHUS KOMIIE-
TEHIMHA ¥ 00ecreunBaloIe JOCTHKEHNE TNIAHUPYEMBIX pe3yJIbTaTOB OCBOECHUSI 00pa3oBaTeib-
HOM IIPOrpPaMMBI B LIEJIOM.

Lleab ocBOeHMSI AMCHMIVIMHBI — O0YYHUTh TPAMOTHOMY U OOOCHOBAaHHOMY IPUMEHEHUIO
HAKOIUIEHHBIX B IMpOLECCe Pa3BUTHUS (PyHIAMEHTaIbHOM (U3UKH HKCHEPUMEHTAIBHBIX U
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TEOPETUYECKUX METOIMK TPH PELICHWU MPHUKIAJHBIX U CHUCTEMHBIX IMPOOJIEM, CBSI3aHHBIX C
IpOQEeCCHOHANBHON JESITENbHOCThI0. BpIpaOoTaTh 37€MEHTHI KOHLENTYaJIbHOIO, IPOOIEMHOI0
Y TBOPYECKOTI'O MOAX0/1a K PELIECHUIO 33124 MHKEHEPHOI'O U UCCIIEOBATENBCKOIO XapaKTepa.
3aga4u AUCHHUILIMHBL:

— T03HAKOMUTBHCS C COBPEMEHHON (PU3NUECKON KapTUHON MHUPA;

— c(hopMHPOBATH HABBIKM PELLICHUS NPUKIAIHBIX 337a4 U MOJCJIMPOBaHNUS,

— c(hopMHUpOBATh HABBIKH MPOBEACHUS (PU3MUECKOTO IKCIIEPUMEHTA,;

— I03HAKOMUTBCS C KOMIIBIOTEPHBIMH METOJIaMU 00paOOTKU PE3y/bTATOB.

IIpouecc n3yvyeHus AUCHUILIMHBI HanpaBJjeH HA GopMHUpOBaHMe CJIEIYHOIIUX 00Ie-
npodeccHoHAIbHbIX KOMIIETEHIIH:
— OIIK-1 crocoOeH pemiath THIOBBIC 33a91 MPOPECCHOHATBHON JIEATEITPHOCTH HA OCHO-
B€ 3HAHUI OCHOBHBIX 3aKOHOB MaTE€MaTHYECKUX U €CTECTBEHHBIX HAyK C MPUMEHEHHEeM UHGOP-
MallMOHHO-KOMMYHUKAIITMOHHBIX TEXHOJIOTHH.
B pe3yabTare uzyueHus JMCUMINIMHBI 00YYAIONINIACS J0JIKEH:

3HATh:

— (yHIaMeHTaIbHBIC 3aKOHBI (PU3UKHU U €€ poJib B (POPMUPOBAHUH LIEIOCTHOW KAPTHHBI MUPA;
yMeTb:

— MPUMEHSATH MOJIyYEHHbIE 3HAHUS O 3aKOHAX (PM3UKHU MPHU PELIEHUH KOHKPETHBIX HAay4yHO-
IPAaKTUYECKUX 3a/1a4 IPO(eCCUOHAIbHON AEATENbHOCTH;

HMeTh HABBIKH:

— aHaJlu3a POJIM Pa3IMYHBIX (PU3UUYECKUX SIBICHUH B TEXHOJIOTUYECKUX M MPOU3BOJCTBEHHBIX
mporeccax;

- paboThI C OPUTMHAILHON HAYyYHO-TEXHUYECKOHN JINTepaTypoit

- pa3paboTKu (pU3NUECKUX MOJIeNIel AeHCTBUS MalllMH U MEXaHU3MOB.

UMeTh NpeACcTABJIeHHE:

— O MEepPCNEKTUBHBIX HAIPABICHUAX (U3NYECKON HayKH M €€ PO B MOJEPHMU3ALUU IPOU3-
BOJICTBA.

3. MecTo AMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

Jlannast yueOHasi JUCHMIUIMHA OTHOCUTCS K 00s13aTENbHBIM TUCHUIUIMHAM 0a30BOH ya-
CTH, YTO O3Ha4aeT (hopMUpOBaHHE B Mpolecce 00yueHus y OakalaBpa OCHOBHBIX oOIenpodec-
CHUOHAJIbHBIX 3HAHUI M KOMIIETEHIMI B paMKax BIOPAHHOTO MPOUIIsL.

OcBoeHne AaHHOW AMCHUIUIUHBI SBIISETCS HEOOXOIUMON OCHOBOM AJISi MOCIENYIOIEro
u3ydenus quctuminH OITOIT u HanucaHus BRITYCKHOM KBaNM(PUKAIMOHHON pabOTHI.

Hepeqeﬁb 0666’7’18’41/{661}01/%1/06, conymemeyruwux u obecnevusaemvix ()UCL;LH’ZJZZ/IH

O6ecneunBaronme ConyTcTByIOIHNE O6ecnieunBaeMble
I[OHOHHI/ITCJ'IBHBIC ri1aBel MaTeMaThku | OCHOBaHUS U (I)YH,Z[H.—
MaremaTuka
MEHTBI
I[OHOHHI/ITCJ'IBHBIC TJIaBbl (I)I/I3I/IKI/I HOI{FOTOBK& K caadue u

c/laya rocyJapCTBEH-
HOTO 3K3aM€Ha
Teopetnueckas MexaHUKa IToaroroBka k npore-
Jype 3allUThI U 3aluTa
BBIITYCKHOW KBaJH(H-
KallMOHHOM paboThI

ConpoTHBIEHHE MaTepUaIOB
MexaHuka rpyHTOB
5




CrpourenbHas MEXaHUKA

pun

MaremaTtudeckue MCTOJAbI B UHXKCHC-

VYKa3zaHHbIE CBSI3M JUCLUIUIMHBI AA0T 00YYaIOLEMYCsl CUCTEMHOE IIPEICTABICHUE O KOM-
IUIEKCE M3Y4aeMbIX TUCHUIUIMH B cooTBeTcTBUM ¢ PI'OC BO, yro obecneunBaeT Tpedyemblit
TEOPETUYECKUH YPOBEHb M NPAKTUYECKYH HAIIPABICHHOCTh B cHcTeMe 0OydeHus U Oyayiuei

ACATCIIBHOCTH BBIITYCKHHKA.

4. O0beM TMCUMILUIMHBI B 324€THBIX eJHHHUIAX ¢ YKA3aHHEM KOJIMYeCTBA aKaJeMU4YeCKHX
4YacoB, BbIIeJEHHbIX HA KOHTAKTHYI0 padoTy o0y4aloluxcs ¢ npenojaaBarejieM
(o BUAAM yueOHBIX 3aHATHI) U HA CAMOCTOATEIbHYIO padoTy 00y4arommxcs

OO61ast Tpy1I0eMKOCTh JTUCIUATITMHBI

But yae6Hoii paboTs: Bcero akajieMHYecKHX 4acoB
ouHas popma 3ao04Has popma
KonrakTHasi padoTa ¢ npenojgaBarejieM*: 88,6 16,6
nexmun (J1) 36 8
npaktuyeckue 3ausaTus (113) 36 8
nabopaTtopHbie paboTs (JIP) 16 4
WHBIC BUJIbI KOHTAKTHOUW PabOTHI 0,6 0,9
CamocrosiTesibHasi padoTa 00yYaOIIUXCSH: 1274 195,1
M3y4eHHE TEOPETUIECKOT0 Kypca 28 56
MOJITOTOBKA K TEKYIIEMY KOHTPOJIIO 60 60
KypcoBas paboTa (KypcoBOI IPOEKT) - 12,7
MOJITOTOBKA K MTPOMEXYTOYHOH aTTeCTaIlluu 39,4 66,4
Buja npoMeKyTOYHOM aTTeCTAlMU: 3auer, 9k3amMeH 3auer, IK3aMeH
O011asi TPY/10€MKOCTh 6/216 6/216

*KonTtakTHas paboTa 00ydJaroLIHXCs ¢ MperoaaBaTesieM, B TOM YHCIe ¢ MPHUMEHEHHEM JHUCTaHIMOHHBIX 00pa3oBa-
TEJbHBIX TEXHOJOTHH, BKIIOYAET 3aHSATHS JIEKIIMOHHOTO THUMA, U (W) 3aHATUS CEMUHAPCKOTO THIIA, 1a00paTOpHBIE
3aHATHUSA, U (WIN) TPYIIIOBBIE KOHCYNbTAINH, U (MJIH) HHANBUAYAIBHYIO paboTy 00yJaromerocs ¢ mpenojaBaTeiem,
a TAaKXKC aTTCCTAallMOHHBIC HCIIbITAHUA HpOMe)KyTO‘IHOﬁ aTTCCTAluH. KonraktHas pa60Ta MOXCT BKJIIOYaTh HHBIC
BUJIBl YU9EOHOW JEATeNbHOCTH, TpelyCMaTpUBAIONIie TPYNIOBYI0 M WHAMBUAYyalbHYI0 paboTy oOydarommxcs c
npenosaBareneM. Yackl KOHTakTHOH paboTsl ompenessitoTcs [lonoxeHneM 00 OpraHM3alMy W MPOBEAECHUH KOH-
TaKTHOW paboThHI NMpH peann3anyn 00pa30BaTEIbHBIX NMPOTPAMM BBICIIETO 00Pa30BaHMsI, YTBEP)KACHHBIM Y UEHBIM

coseroM YIJITY ot 25 despanst 2020 roxa.

5. CoaepskaHue TUCHHUILVIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aejiamM) ¢ yKa3aHHeM
OTBCACHHOI'0 HA HUX KOJIHUYECTBA aKAAEMHUIECCKUX YaCcoB

5.1.TpynoemMkocTh pa3aeioB THCHUILTUHBI

ouyHasi popMma 00yueHus

Ne | HammeHoBaHwue pasiena Sty CaMocTrosTenbHas
- I JI 113 JIP KOHTaKTHOM
/1 JUCIUILINHEI pabota
paboThl
1 | Mexanuka 12 12 10 34 30
2 | MonekymsipHast  (usuka 6 6 5 18 18
U TePMOJIMHAMUKA
3 | DIeKTpoMarHeTH3M. 10 10 - 20 30
4 Ontuka. ®u3uka aroma. 8 8 - 16 10
HToro mo pasienam: 36 36 16 88 88




Ne | HaummeHoBaHHE pa3zeia Sigarg CaMocTosTenbHast

a PaS3 JI 113 JIP KOHTAaKTHOM
/11 IIUCIAILINHBL pabora

paboThI
[TpomexxyTouHas arrectrarus X X X 0,6 39,4
Bcero 216
3a04Has popMa 00yUeHHUs
No | HammenoBanue paznena Stare CaMocTosTenbpHast
- JI 113 JIP KOHTaKTHOM
/I JTUCIUTUTAHBI pabora
paboThl
1 | Mexanuka 2 2 2 6 44
2 | MonekynspHas (dusuka 2 2 2 5 26
¥ TCPMOJIMHAMUKA

3 | DIJeKTpOMarHeTusM. 2 2 - 4 32

4 Omnruka. Puszuka aroma. 2 2 - 4 14
HToro no pasienam: 8 8 4 20 116
IIpomexyTouHas aTTecTanus X X X 0,6 66,4
Konrtponbnas padota - - - 0,3 12,7

Bcero 216

5.2. Conep:xanue 3aHATHI JEeKIIMOHHOTO THIIA

1. Mexanuka

1.1. Beeoenue. Kunemamuxa. llpenmer u meton ¢pusuku. Kunemaruka touku. Cucrema
equHull. MartepuanbHas Touka. Cucrema otcuera. Tpaektopus. [Tyte. CxkopocTs. Y ckopeHue.
TanrennuanpHOE, HOPMAJIBHOE, IOJHOE yCKOpeHHs. KuHemarnka BpalaTesIbHOTO IBUKEHMSL.

1.2. Juuamuxa mamepuanvrou mouxu. Ilepblii 3axoH HeloToHa. VIHepuuanbHble CUCTEMBI
otcuera. Bropoii 3akon HetotoHa. IIpeobpazoBanus ["anmmnes. Tperuit 3akon HeioroHa. 3akoH
COXPAHEHUS UMITYJIbCA.

1.3. Paboma. Mownocmo. Dnepeus. Pabora nepemeHHol criibl. MomiHOCTh. Pabota CruthI
ynpyroctu. KoHncepBaTuBHble cuiibl. PaboTa KOHCEpBAaTUBHBIX CUJI MO 3aMKHYTOMY IyTu. Kune-
TUYEcKasi U MOTEHIMAJIbHAS YHEPTHs 3aKOH COXPAHEHUSI SHEPTUH.

1.4. /lunamuka eépawamenvroco osudicenus. MOMEHT MHEpLUHU TBepaoro tena. Teopema
[Hreitnepa. OcCHOBHOE ypaBHEHHE IWHAMHMKH BpaLaTeIbHOIO ABM)KEHHS 3aKOH COXpaHEHUs
MOMEHTa UMITYJIbCA

1.5. Mexanuueckue xonebanus u eonnsi. I'apmoHndeckue kojaedanusi. CKOpoCTh U YCKOpe-
HUE [P FapMOHUYECKOM KoJjiebaHuu. JHeprus koneOanuil. CiokeHne oJIMHAKOBO HalpaBJIeH-
HBIX TapMOHUYECKUX KojeOanui Ilepuon xosnebaHuii MaTeMaTU4ecKoro U (pU3NYECKOro Masit-
HUKOB. BbIHYXIeHHbIe Kosebanus. Pesonanc. Pacnipoctpanenue koneOaHuii B yIpyrux cpenax.
3BYKOBBIE BOJIHBI.

1.6. Peramusucmckaa mexanuka. OCHOBHbIE MPUHIUIBI OOLIEH U CHENMAIBHOW TEOpUH
OTHOCHUTEIBHOCTH.

2. MousekyasipHasi GU3MKA M TEPMOJIMHAMMKA.

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

2.2. Tepmoounamuxa. BHyTpeHHss1 sHeprus uaeansHoro rasa [lepBoe Hauano TepMoanHa-
Muku. PaboTa raza B m3omnporieccax. TemioeMKoCTs MACabHOTO Ta3a. AauadaTHUecKuil mpo-
necc. Bropoe Hauano tepmomunamuku. Kpyrossie nponeccsl. Ilukn Kapno. KIIJI Temnosoi
MaruHbl. CTaTUCTUYECKUH CMBICT 2 Havalla TePMOAMHAMUKU. DHTPOTIHS
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2.3. Peanvnvie cazvl. )Kuokocmu. YpaBHEHHE COCTOSHUS pealbHOTO Tasza. M3orepmbl
Ban-nep-Baansca. [IoBepXHOCTHOE HATSDKEHHE B JKMAKOCTH. JlaBiieHWE IOJ W3O0THYTOH I10-
BEPXHOCTBIO XUAKOCTH. CMaunBaHWe W KanWUBIpHbBIC sBieHus. Da30Bbie paBHOBECUS U (a-
30BbIE [1EPEXOBI.

3. DIeKTpOMarHeTusMm.

3.1. Dnexmpuueckoe none. Cunosvie xapakmepucmuxu. Bzaumoenctaue 3apsaoB. DIek-
Tpuueckoe nose. HanpsskeHHOCTh moJisi, CO3JaHHOTO CUCTEMOM ToueuHbIX 3apsaaoB. ['paduye-
cKoe n300paxxeHune anekrpuueckoro nojs. [lorok Bekropa mHaykuuu. Teopema Octporpas-
ckoro-l'aycca u ee npuMeHEHHE.

3.2. Dnexmpuyeckoe none. SHepeemuueckue xapakmepucmuxu. PaboTa cun snekrpuye-
CKOI'0 TO0JIs IO NEpEMEIECHUIO 3apsiia. CBA3b NOTEHLIHANIA C HAPSHKEHHOCThIO 1o, L{upkyns-
uus BeKTopa HanpspkeHHocTH. [loTeHnman snekrpoctatndeckoro nosis. Pacnpenenenue 3aps-
JIOB B IIPOBOJHUKAX. DJIEKTPOEMKOCTb IIPOBOJHUKOB U KOHJEHCATOPOB. ODHEPrus 3JIEKTpUYe-
CKOTI'O IOJIS.

3.3. 3akonvt nocmoanno2o moka. Cuiia v IWIOTHOCTH TOKa. 3akoHbl OMa. Pabora u Monr-
HOCTh TOKa. 3akoH Jlxoyms-Jlenma. 3akonbl Kupxroda s pasBerBieHHBbIX Lemnei. Pacuer
CJIOKHOM LIEMH METOJIOM Y3JIOBbIX U KOHTYPHBIX YpaBHEHUH.

3.4. Maenumnoe none. MaruutHas uaaykuus Pamka ¢ Tokom B MmaruutHoM nofie. ['padu-
yeckoe n300pakeHue MarHuTHOro noJjs. 3akoH buo-Casapa - Jlamtaca. [Ipumeps! (MarHuTHOE
oJie MPSIMOTO U KPYroBOro Toka). JlelcTBue MarHUTHOTO MoJjis Ha TOK. PaboTta mo nepemerre-
HUIO NPOBOJIHMKA C TOKOM B MarHUTHOM 1osie. Cuiia JlopeHua. JIBuxeHue 3apspKeHHON YacTULIbI
B OJIHOPOJHOM MarHUTHOM noje. [{ukinorpoH.

3.5. Dnexmpomaenumuasn unoykyus. Camounoyxkyus. 3akon @apanes. [Ipasuno Jlenna.
[ToctynarenbHOE ABM>KEHHE IPOBO/IA B MArHUTHOM IToJie. BpariarenbHoe IBUKEHHE paMKU B
MarHUTHOM I1oJie. SIBleHre CaMOMHAYKIIMU. DKCTPATOKU 3aMbIKAHUS U PAa3MbIKaHUS. DHEPIus
MarHuTHOrO MoJis. YpaBHEeHUsI MakcBea.

4. OnTuka. @u3uka aToma.

4.1. Dnemenmor 2ceomempuyeckoli onmuku u 80J1H080U meopuu céema. Pa3BuTtue B3IJIS10B HA
npupoay ceera. [Ipunnun ['oitrenca. BeiBoj 3akoHa OTpa)keHUs U MPEJIOMIIEHHS CBETa Ha OC-
HoBe npuHuuma [roiirenca. KorepeHtHble BOIHBI. Y CJI0BUS MakcUMyMa U MUHUMYMa. CriocoObl
MOJTyYEHUs] KOTEPEHTHBIX BOJH. Pacyer nHTep(hepeHIMOHHON KapTUHBI OT IBYX UCTOYHHUKOB.
Nutepdepennus B ToHkHUX mieHkax. Konbua Hetorona. Meron 3ou @penens. Audpakius Ha
menu. {udpakunonnas pemerka. Judpakiys Ha mpocTpaHCTBEHHOM penieTke. Pu3nueckuii
CMBICHI CTIEKTPAIbHOIO PA3JI0KEHHUS.

4.2. Ionspuzayus ceema. Tennogoe uznyuenue. Keanmosvie ceoticmea céema. ECTECTBEHHBIN U
NIOJIIPU30BAHHBIN cBeT. J[BoliHOE ydenpenomienne. Bpamenne miockocty nonspusanun. do-
TOMETPUYECKNE BEIMYUHBI, €IMHULIBI U3MEpEeHUs. V31ydyeHne U MoriaoueHne SHepruu. 3aKoH
Kupxroda. 3akoHbI TerioBoro uznyueHus. «YibrpaduoieroBas katactpoday». ['unoresa u
dopmyna Ilnanka. @oroapdext. 3akonsl CroneroBa. Y paBHeHHe DifHIITeHA. Macca 1 uM-
nynbe porona. JlaBnenue cera. OnwiT Jlebenena. Dddexr Komnrona. Kopmyckymnsipao-
BOJIHOBOM JyaJIU3M.

4.3. Cmpoenue amoma. AtomHas monenb Tomcona. OneiTel Pesepdopaa mo paccesHuio d -
yactuil. [loctynatel bopa. 3akoHoMepHOCTH B aTOMHBIX cniekrpax. @opmyna banbmepa. Atom
BOJIOpOJIa U €ro crnekTp no teopun bopa. KBanrossie uncna. Ileprnoanyeckas Tabmuna Menne-
JeeBa.

4.4. Cmpoenue amomnozo aopa. Hyknonsl. CTpoeHHE U XapaKTEpPUCTHKA SaApa. SnepHbIe CUIIBL.
Hedext macc. DHeprus cBsi3u. MarHuTHbIE U SJIEKTPUUECKUE CBOICTBA si/iep U siIepHbIe MoJie-
. PamnoakTHBHOCTh. 3aKOH PalnOaKTUBHOIO pacnaia. 3aKOHbI COXpaHEHUs. 3aKOHOMEPHOCTH
a- u B-pacnaga. IIpoxokaeHue 3apsyKEHHBIX YACTHILL U Y-U3JIydeHUs dyepes BemecTBo. Mckyc-
CTBEHHas pPaJOAKTUBHOCTh

5.3. Tembl 1 (popMBI 3aHATHII CEMHHAPCKOI0 THIIA
VY4eOHbIi MIaHOM MO TUCIUILIMHE IPEeTyCMOTPEHbI TaOOPaTOPHbIE U MPAKTUYECKHUE 3a-
HATUSA



Jeranu3zanus KOHTAKTHOH padoThI

HanmenoBanme pasacia TUCHUIIIUHBL

dopma nIpoBEeAEHUS

TpyaoeMKocTsb, yac

No
(Moyist) 3aHATUS oyHas 3a04Has

1 | Pasnmen 1. Mexanuka (tema: 1.1. Kunemaruka) Pemenue 3amau 2 -
Pazgen 1. Mexanuka (tema: 1.2. JluHaMuKa

2 A N ( A Pemenne 3amgau 2 -
MaTepHAIbHON TOYKH )
Paznen 1. Mexanmka (tema: 1.3. Palora.

3 Pemenne 3amgau 2 -
Mo1HOCTb. JHEpTHsl.)
Pazgen 1. Mexanuka (tema: 1.4. JluHamuka

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

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

6 Pemenne 3amgau 2 -
CKasi MEXaHHUKa. )
Paznen 2. MonekynspHas pusmka u TepMoIu-

7 | namuka (tema 2.1. Wneanbusli ra3. Moneky- Pemenne 3anau 2 -
JISIPHO-KUHETHYECKAsE TEOPHUS T'a30B)
Paznen 2. MosnekyispHast du3nKa U TEPMOIU-

8 a YIAp b pMoa Pewenue 3amau 2 2
HaMuKa (Tema 2.2. TepMoauHaMuKa. )
Paznen 2. MonekynspHas pu3nuka u TEpMOAU-

9 | mamuka (tema 2.3. PeanpHble rasel. JKumako- Pewenue 3amau 2 -
CTH.)
Paznen 3. DOmnekrpomarnetusm (tema 3.1.

10 | Dnekrpudueckoe mone. CHIIOBBIC XapaKTepH- Pemenue 3amau 2 -
CTHKH)
Pasnen 3. DnexkrpomarHerusm (tema 3.2.

11 | DnekTpuueckoe moyue. JHEPreTUUECKUE Xapak- Pemenue 3agau 2 -
TEPUCTHUKH. )
Pazgen 3. DnexrtpomarnerusMm (tema 3.3. 3a-

12 a1 P ( Pemenue 3amau 2 2
KOHBI IIOCTOSIHHOT'O TOKA.)
Pasgen 3. Dnexrpomaruernsm (tema 3.4. Mar-

13 A P ( Pemenue 3amau 2 -
HHUTHOE T10JI€. )
Pasnen 3. DOnexkrpomarHerusm (tema 3.5.

14 | DnextpomaruuTHas uWHAYKIUA. CaMOMHIYK- Pemenue 3agau 2 -
1Hsl.)
Paznen 4. Onruka. ®usuka aroma (tema 4.1.

15 | DnemeHThl reoMeTpu4YecKol ONTHKU U BOJHO- Pemenne 3anau 2 -
BOI TEOpPHH CBETA.)
Paznen 4. Ontuka. ®usuka aroma (tema 4.2.

16 | [Monmspuzanus cBeTa. TemoBoe U3IyYCHHE. Pemenue 3amau 2 2
KBaHTOBBIE CBOICTBA CBETA. )
Paznen 4. Ontuka. ®usnka aroma (tema 4.3.

17 Pemenue 3amau 2 -
CtpoeHue aToma.)
Paznen 4. Ontuka. ®usuka atoma (tema 4.4.

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

nabopaTopHas pabo-

19 | U3mepeHne CKOpPOCTU M YCKOPEHHUSI TPU paB- a 2 -
HOYCKOPEHHOM JIBM)KCHHUH.

20 Pazmen 1. Mexanuka (tema: 1.3. PaGota. | maboparopnas pabo- 9
MormutHoCTh. DHeprus.) 3aKoH COXpaHEHHs UM- Ta

9




HaumenoBanue pa3iena JUCHUILTAHBI
(Moyis)

dopma TpoBEAEHUS
3aHATUA

TpynoemMKocTb, yac

OYHast 3a04YHas1

ITyJIbCa. IIGMOCTGHI[.

21

Paznen 1. Mexanuka (tema: 1.4. Jlunamwuka
BpaIllaTeIbHOTO JBIKeHHUs.) M3ydyeHnue xapak-
TEPUCTUK PABHOYCKOPEHHOTO MIBM)KCHHUS Ma-
muHbl ATBYyzA.

nabopaTopHas pabo-
Ta

22

Paznen 1. Mexanuka (tema: 1.4. Jlunamwuka
BpaIllaTeIbHOrO JBIKEHHA.) M3mepeHue Mo-
MEHTA MHEPIIMH TBEPJOTO TeNa TUHAMHYECKUM
METOJIOM.

nabopaTopHas pado-
Ta

23

Paznen 1. Mexanuka (tema: 1.5 Mexanuue-
ckue KosieOaHus U BoJiHbI) [IpuBeneHHas mim-
Ha 1 MOMCHT HWHCpLIUU (1)I/I3I/I'-I€CKOFO MasiTHU-
Ka.

nabopaTopHas pabo-
Ta

24

Paznen 2. MonekynsipHas (pu3uKa U TEPMOJIHU-
Hamuka (tema 2.2. Tepmoaunamuka) OTHolie-
HUE TEIJIOEMKOCTeH Ta3a MNpH IOCTOSSHHOM
JTaBJICHUH, - 00bEeMe

nabopaTopHast pabo-
Ta

25

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

nabopaTopHast pabo-
Ta

26

Paznen 2. MonekynspHas pu3nuka u TEpMOAU-
HaMmuKa (Tema 2.3. PeanbHble Ta3bl. XKuakocTn)
N3mepenne koddduureHTa BHYTPEHHETO Tpe-
Husi metojoM CTOKCa.

nabopaTopHas pado-
Ta

Hroro:

52 12

5.4 [leTaau3anusi caMOCTOSATEJIbHOI padoThl

HanmenoBanue paznena
JUCIUIUIMHBI (MOJYJIs1)

Bun camocrosiTensHOM paboTh

TpynoeMkocTs, yac

ouHas 3aouHas

Paznen 1. Mexanuka (tema: 1.1.

[ToaroroBka k ompocy 1o Te-
MaMm J1abopaTOpHBIX padoT,

Kunematnka)

IMOATOTOBKA K MPAKTHYCCKUM
3aHATUAM, PCHICHUC 3a1a4 110
TEME.

Paznen 1. Mexanuka (tema: 1.2.
JluHamMyKa MaTepuaabHON TOUKH)

IToaroroBka k MMPaKTUYICCKUM
3aHATUAM, PCUHICHUC 3aaa4 110
TEMC.

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

IToaroToBka K ONpocCy mno remam
1a00paToOpHBIX PaboT, MOATOTOBKA K

MPaKTUYCCKUM 3aHATUAM, PEHICHUC
3aJa4 110 TEMC

Paznen 1. Mexanuka (tema: 1.4.
JluHamuKa BpaliaTeabHOTO JIBU-
JKEHUSL.)

[ToaroroBka k onpocy
0 TeMaM JIa0OpaTOPHBIX pa-
00T, TOATOTOBKA K MPaKTHYE-
CKUM 3aHATHUSM, PEUICHHE 3a-
JIa4 110 TeEME

Paznen 1. Mexanuka (tema: 1.5.
Mexanuueckue  KoieGaHus U
BOJIHBI)

[ToaroroBka k ompocy 1o Te-
MaMm J1abopaTOpHBIX padoT,
MOJITOTOBKA K MPAKTHYECKIM
3aHATHUSM, pEelIeHHe 3a1ay 10

10




HaunmenoBanue pasnena

TpynoeMKocTb, yac

Ne Bun camocrositenbHON paboThI
JTUCITUTUTAHBI (MOJTYJIST) ouHasg 3aouHas
TEeMeE.
Paznen 1. Mexanuka (tema: 1.6. | IloarotoBka K ornpocy mno remam
6 | PenaruBucrckas mexaHuka.) mabopaTopHEIX paboT, MOArOTOBKA K 6 )
MIPaKTUYECKUM 3aHITHUSIM, TOJATOTOB-
Ka K TCCTOBOMY KOHTPOJIIO
Paznen 1. Mexanuka (Tema 1.7.
Ilpumenenue 3axonoe coxpane-
HUs K peuwlenuto 3aoa4. llen-
o Pazbop TeopeTrueckoro mare-
7 | TpanbHBIH yaap mapoB. PaBHOBe- 4 6
cue cucrembl Ten. Kocmuueckue praa
CKOpOCTH. «HepHBbIE IbIPBI»
Paznen 2. MonekynsapHas ¢pusnka | [oaroroBka Kk mpakTHYECKUM
g | ¥ TepMoaMHaMuKa (tema 2.1. | 3aHATHAM, pElICHUE 33]a4 MO 2 4
WneansHplii T1a3. MonekyispHO- TEME
KHHETHYECKAast TEOPHSI Fa30B)
Paznen 2. MonekynspHas ¢pusuka | [loaroroBka K ompocy 1o Te-
U TepMoauHamuka (tema 2.2. MaM J1abopaTOPHBIX padoT,
9 | TepmoanHamMuka.) MIOJATOTOBKA K NMPAaKTUYECKUM 6 8
3aHATUSAM, PELICHUE 3a1a4 10
TEME
Paznen 2. MonekynspHas ¢usuka | [ToaroroBka k ompocy mno temam
10 | ¥ TepmMoauHamuKa (Tema 2.3. Pe- | /1ab0paTopHbIX padoT, MOATOTOBKA K 6 8
AJIBHBIE Ta3El. }KI/IHKOCTI/I.) MPAKTUYCCKUM 3aHATHUAM, IOATOTOB-
Ka K TCCTOBOMY KOHTPOJIKO
Paznen 2. Monekynsipaast Gpusu-
Ka U TepMOJAMHAMUKa (Tema: 2.4.
Cmamucmuueckue pacnpeoeine-
HUS.
Pacnpenenenue Mosekyn mo
11 | cxopocTam. Pacnipenenenue Pa36op Teopernueckoro mare- 4 5
Makcsemna. Onsit lllTepHa. ba- puaia
pometpuueckas popmyna. Pac-
npezaeaeHrne MOJIEKY B TOTEHIH-
ajpHOM Tosie cuil. Pacnipenene-
Hue bosbiimana)
Paznen 3. Onexrpomarnerusm | IloaroroBka k mpakTHYECKUM
12 | (tema 3.1. DaexkTpuyeckoe MoJje. | 3aHATUAM, pellIeHHe 3aa4 110 2 3
CHJIOBBIC XapaKTEPHCTHKH) TEMe
Paznen 3. DnekTpoMarneTuzm [ToaroTroBka K MpakTUYECKUM
13 (Tema 3.2. DneKTpudecKoe moJie. | 3aHATHSAM, pelIeHHe 3aa4 o 2 3
OHepreTU4ecKue XapakTepucTu- | TeMe
Paznen 3. DnekTpoMarneTuzm [ToaroTroBka K MpakTUYECKUM
14 | (rema 3.3. 3aKOHBI IOCTOSTHHOTO | 3aHSATHSAM, PEIICHUE 3a71a4 110 2 2
TOKA.) TeMe
Paznen 3. DnexkrpoMaraeTusm [ToaroroBka Kk MpakKTHYECKUM
15 | (tema 3.4. MarauTHOE M0JI€E.) 3aHATUSAM, IOJITOTOBKA K T€- 4 4
CTOBOMY KOHTPOJTIO
16 | Paszgen 3. DnexkTpomMarHeTusm. Pazbop TeopeTnueckoro mare- 4 4

11




HaunmenoBanue pasnena
JTUCITUTUTAHBI (MOJTYJIST)

Bun camocrosiTenbHOM paboTh

TpynoeMKocTb, yac

ouHasA 3aouHasn

(tema 3.6. Juonexkmpuxu 6
anekmpudeckom nose. JIUmonb-
HBbIE MOMEHTBI MOJICKYJI TUAJICK-
Tpuka. [lonspuzanus qusek-
TpukoB CerHeTo-, mMbe30-, IH-
poanektpuku. [Ipumenenue B
KauecTBE JaTYUKOB CHCTEM aB-
TOMATUKHU

puaia

17

Paznen 3. DnekrpoMarueTusm.
(tema 3.7. Knaccuueckas s/ex-
MPOHHAS MeopUsi MEMAJI08.
OnbIThL, TOATBEPKAAIOIIIE
AJIEKTPOHHYIO IPUPOAY TOKA B
MeTaiiax. BbIBOJI 3aKOHOB U3
AJIEKTPOHHOM TEOpUM (3aKOHBI
Owma, JIxoynsa - Jlenua, Bune-
MmaHa-®panua). TpyaHoctu
KJIACCUYECKOM DJIEKTPOHHOU
TEOPUHU METAJLJIOB.

Pazbop TeopeTrueckoro mare-
puana

18

Paznen 3. DnekTpoMarHeTusM.
(Tema 3.8. Dnemenmul 30HHOU
meopuu meepovix men. Obpazo-
BaHUE SHEPreTHYECKUX 30H B
Kkpuctaax. KBantosas
AJICKTPOHHAsSI TEOPHUSI METAJLIOB.

Pazbop Teoperuueckoro mare-
puana

19

Paznen 3. DnexkrpomMarHeTusMm.
(trema 3.9 Ilonynposoonuxu.
CobcTBEeHHas IPOBOIMMOCTD
NOJIYNpOoBOJHUKOB. [IpumecHas
IPOBOJIUMOCTb MOJTYITPOBOIHU-
koB. .IloxynpoBogHuKOBBIE TU-
OJIbl ¥ TpUOJBL. [IprMeHeHrne B
TexHuKe. VIHTerpanbHbIe TEXHO-
JIOTHH

Pazbop Teoperuueckoro mate-
puana

20

Paznen 3. DnexkTpomMarHeTusm.
(rema 3.10. Maenumocmamuxa 6
saxyyme u 6 geujecmee. 3aKOH
MOJIHOTO TOKa. Pacuer maruur-
HOH 1ien. MardauTHEIE CBOMCTBA
BEIIECTBA

Pa3bop TeopeTuueckoro mate-
puana

21

Pa3nen 4. Ontuka. dusuka atoma
(Tema 4.1. DneMeHTHI TeOMETpHU-
YECKOM ONTHKHU U BOJIHOBOM TE€O-
pHu CBeTa.)

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

22

Pa3nen 4. Ontuka. dusuka atoma
(rema 4.2. Tlonsipu3anus cBeTa.
TennoBoe nznyuyenune. Kpanro-
BBIC CBOWCTBA CBETA.)

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

23

Pa3nen 4. Ontuka. ®u3uka atoma
(rema 4.3. CTpoeHue aroma.)

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

24

Paszen 4. Onruka. du3zuka aroma

IloaroroBka K NpakTUYECKUM

12




HaunmenoBanue pasnena
JTUCITUTUTAHBI (MOJTYJIST)

Bun camocTosiTensHOM paboThI

TpynoeMKocTb, yac

OYHas1

3aouHasn

(Tema 4.4. CTpoeHHue aTOMHOTO
aJ1pa.)

3aHATHUAM, IIOATOTOBKA K TC-
CTOBOMY KOHTPOJIIO

25

[ToaroroBka K MpOMEXKYTOUHOM
aTTeCcTaluu

ITonroroBka Kk 3adery, FK3ame-
Hy

39,4

67,1

26

KonTponbnas pabota

BrinosiHeHne KOHTPOIBLHOM

paboTsl 1o paznenam «Mexa-
HUKa. MoJnekynsipHas GU3nKay

6,35

27

Konrponbnas padora BelntoniHEHME KOHTPOIBHOU
paboThI 110 pazaenam «JIeK-

Tpomaruetusm. OnTuka»

6,35

Hroro:

127,4

1951

6. IlepeyeHb y4eOHO-METOAMYECKOTO 00eceYeHus] M0 AUCIUIIINHE

OcHoBHAasI ¥ JONOJHUTEIbHAS JUTEpaTypa

ABTOp, HAUMEHOBAHUE

['ox u3-
TaHUs

[Ipumeuanue

OcHoBHasi yueOHasi JUTEPATYpPa

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

2007

68

Kypc ¢pusuxu: yued. mocobue ajst CTyACHTOB BY30B, 00YJaOILIHXCS
10 T€XH. U TEXHOJIOT. HAIIPaBJICHUSM U ClleuaIbHOCTsM: B 3 1./ 1.
B. CaBenbes; [Hayu. pen., aBT. npeauci. H. M. KoxeBHUKOB]. -
N3n. 3-e, crep. - CII6.; M.; Kpacuonap: Jlans, 2007 - 2007. - ISBN
978-5-8114-0684-5 T. 1: Mexanuka. MosekysipHasi Gpu3uka. -
2007. - 352 c.: ui. - ISBN 978-5-8114- 0685-2

2007

133

bonynos, E. H. bazoBslii kypc pu3uku: MexaHUKa, MOJIEKYJIIpHas
¢bu3uKa, MEKTPOCTATHKA, TOCTOSHHBIN 3JEKTPHUUECKUM TOK, MarHe-
TH3M, BOJIHOBAS OTITHKA, YJIEMEHTHI KBAHTOBOM MEXaHUKH, aTOMHOMN
u sinepHoit ¢pusuky : yueonuk / E. H. bonynos. — CaHkr-
[MerepOypr : IIT'YIIC, 2020. — 319 c. — ISBN 978-5-7641-1400-
2. — TekcT : >neKTpoHHbIH // JlaHb : 37eKTpOHHO-OMOIMOTEUHas
cucrema. — URL: https://e.lanbook.com/book/. — Pexxum nocryma:
U1l aBTOPU3. T10JIb30BaTENEH.

2020

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

Cagenbes, 1.B. Kypc ¢pusnku: yue6. nocodue 11 CTyJJ€HTOB BY-
30B, 00y4arOIMUXCsl IO TEXH. M TEXHOJIOT. HAIPaBJICHUSAM U CIIe-
manpHOCTSIM: B 3 T./ W. B. CaBenbeB ; [Hayd. pel., aBT. PEIrCIL.
H. M. KoxeBnukos]. - U3a. 3-e, crep. - CI16.; M.; Kpacnonap:
Jlanp, 2007 - ISBN 978-5-8114-0684-5 T.2: Dnexrpudectso. Ko-
nebanus v BoHbL. BonHoBas onrtuka. - 2007. - 480 c.: un. - ISBN
978-5-8114-0686- 9.

2007

140

Kypc ¢uzuku: yued. mocobue /i CTyAEHTOB By30B, 00y4aro-
IIUXCS 110 TEXH. ¥ TEXHOJIOT. HAIPABIECHUSM U CIICIIMATbHOCTSM:
B 3 1./ U. B. 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. Ousmuka TBepaoro Tena. Guzrnka aTOMHOTO SIjI-
pa u anemeHTapHbIX yactull. - 2007. - 320 c.: mi. - ISBN 978-5-
8114-0687-6

2007

147
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COopnuK 337124 1Mo o01eMy Kypcy dusuku: B 5 kH./mof pex. U. A.
SIxoBneBa. - Uzna. 5-e, crep. - M.: ®U3IMAIJINT: Jlans, 2006 — 2006
K#. 1: Mexanuka/ C. I1. Ctpenkos [u ap.]. - 2006. - 240 c. - ISBN
5- 9221-0602-3.

2006

JlonosHUTeIbHASA yYeOHAs JUTEpaTypa

®upranr, E.B. PykoBoCTBO K pelIeHuto 3a/1a4 10 Kypcy oomein
¢u3uku: yued. mocoOue 1Jist CTyJICHTOB BY30B, 00YYaIOIIUXCS IO
TEXH. M TEXHOJIOT. 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. MeTonuueckue ykazaHus K J1a00OpaToOpHbIM paboTam
10 MEXaHHUKe U MoJieKyisspHoii pusuke / Mcakosa JI.E., Makapsrue-
Ba O.H., IlerpoB A.H, Cxopukosa H. A., Ypai. roc. necoTexH. yH-T.
- ExkarepunOypr: YVI'JITY, 2007.-15 ¢

2007

89

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

2009

50

10

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

2008

253

11

Ontuka. MeToanueckue yKa3aHus K BBITIOJHEHUIO JTA00paTOPHBIX
paboT 1o pu3MKe I CTYICHTOB BCeX (aKyIbTETOB IO BCEM
nanpasienusm / E. W. boiikosa [u ap.]; Ypai. roc. 1ecoTexH. yH-T. -
ExatepunOypr: YI'JITY, 2010.-33 ¢

2010

195

12

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

2007

162

13

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

2007

203

14

Ucakona JI. E. DnemenTapHbie OIIEeHKH OMUOOK U3MEPEHUM: METO/I.
yKa3aHus IS CTyJeHTOB Beex crneranbHocTei/ JI. E. Mcakona;
VYpain. roc. necorexH. yH-T, Kad. dusuku. - ExarepunOypr: [YI'JI-
TV],2012.- 15 c.: un. .

2012

215

15

Ucakosa JI. E. KoutponbsHsie 3aganus no gusuke. /i 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, OOyYalOIIUXCs IO TEXH. M TEXHOJIOT. HanpasieHusiv/ WM. B.
Cagenbe. - M3x. 7-e, crep. - CI16.: Jlans; M.; KpacHomap, 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. OcHoBbl TeopeTnueckoil (usuku: [y4eOHMK ais
crynentoB 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 TeOpeTHYECKON DU3UKH: [YICOHHK IS
cryznenToB 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.

*- IIpeKJIe YeM MPOUTH IO CChIIKE, HEOOXOAMMO BOWTH B CUCTEMY

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

DJIeKTPOHHBbIE OUOJINOTEYHbIE CUCTEMbI
Kaxnplii o0ydaronuiics obecredeH JOCTYIOM K AJIEKTPOHHOW OMOIMOTEYHOM cucTeme
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
JMCLUILIMHAM ¥ C(OPMHUPOBAHHBIX 110 COTJIACOBAHUIO C IPABOOOIAAATENIMHE YIeOHOH U yueOHO-
METOJIUYECKOMN JIUTEPATYPHI.

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

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

7. ®OHJ O1LIEHOYHBIX CpeacCTB 1Jisl MPOBECACHUS HpOMe)l(yTO‘{HOﬁ aTrrecranmumn
oﬁyqamumxcn Mo AMCHUIIJIMHE

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

DopmupyeMble KOMIIETEHIIMU Bun u popma koHTpOIIS
OIIK-1 cnocoOeH pemaTe TUNOBBIE 3a7auu npodec- | [IpomMeKyTOUHBIH KOHTPOJIB: 3a4eT U
CHOHAJILHOM J€ATENBHOCTH Ha OCHOBE 3HAHUM OCHOB- | 2K3aMEH B yCTHOMH (opMme 1o Gueram.
HBIX 3aKOHOB MAaTE€MAaTH4YCCKMX M €CTCCTBCHHBIX HAYK Texyummii KOHTPOJIb: ONPOC, BBHIIOJ-
C MIPUMEHEHUEM I/IH(l)OpMaI_H/IOHHO' HCHHC na60paT0pH0171 pa6OTI)I, TECTUPO-
KOMMYHUKAI[MOHHBIX TEXHOJIOTUH. BaHUC

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

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

3aumeno — J1aH TOJIHBIM WJIM YaCTUYHO IOJIHBIM OTBET Ha IOCTABJIEHHBIN BOIPOC, MOKa-
3aHa COBOKYIHOCTb OCO3HAaHHBIX 3HaHMH 00 OOBEKTE, J0KA3aTEeIbHO PACKPHITHI OCHOBHBIE I10-
JIO)KEHMSI TEMBI; B OTBETE IIPOCIIECKUBACTCA 4YETKask CTPYKTYypa, JIOTHYECKas I0CIEA0BATENb-
HOCTb, OTpaXkaroliasi CylTHOCTb PaCKpbIBa€MbIX MOHATHI, TEOpH, ABJIeHUH. 3HaHHE 00 00bEKTE
JIEMOHCTpHUpYyeTcs Ha (JOHE MOHMMAHMS €ro B CHCTEMe JaHHOM HAayKH M MEXIUCUUIUTMHAPHBIX
cBsa3eil. OTBET M3JI0XKEH JIUTEPaTYPHBIM SI3BIKOM B TEpPMHHAX HAyKH, MOKa3aHa CIOCOOHOCTb
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6BICTp0 pcarupoBaTb Ha YTOUHAKOIIMWC BOIIPOCHI; JOITYCKAKOTCA HC3HAYHUTCIBbHBIC OIIMOKH HIIN
HEAOYCTEI, UCITPABJIICHHBIC 6aKaJ'IaBpOM C IMIOMOIIBIO «HABOJAIIUX)> BOIIPOCOB;

Heé 3a4YmeHo — 6aKaﬂaBp ACMOHCTPUPYCT HC3HAHUC TCOPCTUYCCKUX OCHOB MPEAMCTA, HEC
YMEET A€1aTh apIryYMCHTUPOBAHHBIC BBIBOJBI U IIPUBOJUTH IIPUMCEPEI, IIOKA3bIBACT ciaboe Bia-
JICHHE MOHOJIOTMYCCKOM PCYbIO, HC BJIAACCT TCpMHHOHOFHGﬁ, MMPOABJIACT OTCYTCTBUC JIOTHUYHO-
CTH U IOCICHOBATCIBbHOCTHU U3JIOKCHUS, ACIACT OIHI/I6KI/I, KOTOPBIC HE MOXET HUCIIPABUTDH, JAXKC
IIpU KOPPCKUUU ITPETIOaAaBATCIICM, OTKA3bIBACTCA OTBCUATh HA 3aHATHUH.

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

Oomau4HO — JJaH TMOJHBIN, Pa3BEPHYTHIN OTBET Ha MOCTABJIEHHbBIN BOIPOC, [I0KAa3aHa COBO-
KYITHOCTb OCO3HAHHBIX 3HAaHUH 00 00BEKTE, JOKAa3aTeIbHO PACKPBITHI OCHOBHBIE I1OJIOKEHUS Te-
MBI; B OTBETE MPOCIEKHUBAECTCS YETKAsI CTPYKTYpa, JJOTUYECKasl [10CIIE0BATEIbHOCTD, OTPaXKato-
11asi CYyIIHOCTb PACKPBIBAEMBIX MOHATHH, TEOpUH, ABICHUNA. 3HaHHE 00 OOBEKTE AEMOHCTPUPY-
eTcs Ha (poHe TTOHUMAHHUS €r0 B CUCTEME JTAHHON HAyKH M MEXIUCIUIUTMHAPHBIX cBsizell. OTBeT
U3JI0KEH JIUTEPAaTypPHBIM SI3bIKOM B TEPMUHAX HayKH, [T0OKa3aHa CIIOCOOHOCTh OBICTPO pearupo-
BaTh Ha YTOYHSIOLIUE BOIIPOCHI;

X0pouio — J1aH TIOJIHBIM, pa3BepHYThI OTBET HA MOCTaBJIEHHBIN BOINPOC, TOKA3aHO yMe-
HUE BBIJICIUTH CYILIECTBEHHbIE U HECYILIECTBEHHBIE NMPU3HAKH, IPUUYUHHO-CIIEICTBEHHBIE CBS3U.
OTBeT YeTKO CTPYKTYPHUPOBaH, JIOTUYEH, U3JI0KEH B TepMHMHAX Hayku. OJHAKO JAONYIIECHbI He-
3HAYUTEJIbHBIC OITMOKH WIIM HEJOYETHI, UCTIPaBICHHBIE 0aKaIaBPOM C IOMOIIBIO «HABOSIINX)
BOIIPOCOB;

Y00671emeopumenbHo — J1aH HENOJIHBIA OTBET, JJOTUKA U TIOCIIEI0BATEIIbHOCTD U3JI0KEHUS
UMEIOT CYILECTBEHHbIe HapymeHus. [lomyiieHsl rpyoble OmMOKN IpU ONpPEIesIeHU CYIIHOCTH
PacKpbIBaEMbIX HMOHSATUN, TEOPUH, SIBICHUH, BCIEACTBHE HEMOHMMaHUs OakajaBpOM MX Cylle-
CTBEHHBIX U HECYILECTBEHHBIX IIPU3HAKOB U CBsi3ed. B oTBeTE OTCYTCTBYIOT BBIBOJbI. Y MEHHE
PacKpbITh KOHKPETHBIE MPOsIBICHUsI 000OIICHHBIX 3HAHWH HE MOKa3aHo. PeueBoe odopmieHue
TpeOyeT MonpaBoK, KOPPEKLUY;

HeyoogiemeopumenvbHo — 0OakanaBp JEMOHCTPUPYET HE3HAHHME TEOPETUYECKHX OCHOB
IIpeIMeTa, HE YMEET JeJIaTh apIryMEHTUPOBAaHHBIE BBIBOJBI U MIPUBOAUTH IIPUMEPHI, TI0KA3bIBAET
cnaboe BiaJIeHue MOHOJIOTUYECKON pedblo, HE BJIAJIEET TEPMUHOJIOTHEN, IPOSBIISET OTCYTCTBHE
JIOTUYHOCTH U TIOCIIEA0BATEIbHOCTH W3JI0KEHHUS, JeJIaeT OLIMOKH, KOTOphle HE MOXET HCIpa-
BUTb, 1aKe MPU KOPPEKLIUU MPENoAaBaTeIeM, OTKa3bIBA€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-
pasioBbie; paboTa BHIMIOJIHEHA CaMOCTOSITENIBHO; MPUCYTCTBYIOT COOCTBEHHBIE 000OIIEHUs, 3a-
KJIIOYeHUs ¥ BbIBO/bL. OOydaromuiicss MpaBMIIbHO OTBETUJI HAa BCE BOMPOCHI MPH cllaue KOJIo-
KBUYMa U 3alIUTE OTYETA.

Xopowio - paboTa BBINOJIHEHA B CPOK; B O()OPMIIEHUH OTUYETA U €ro CoJepKaTeIbHOM Ya-
CTH HET rpyObIX OLIMOOK; paboTa BBHINOJIHEHA CaMOCTOSATENbHO; MPUCYTCTBYIOT COOCTBEHHBIE
0000111eHus, 3aKITI0UYEeHUS U BBIBOABI. OOyuaromuiics npu caue KOJUIOKBUYMa M 3allluTe OT4eTa
MPABUJIBHO OTBETHJI HA BCE BOMPOCHI C MOMOIIBIO MTPEroaBaTelis.

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

Heyoosnemeopumenvno - odopmieHne oTdyeTa HE COOTBETCTBYET TPEOOBAHMSIM; OTCYT-
CTBYIOT WJIH CJI€JaHbl HENMPABWIbHbIE BBIBOJBI U 00001eHns. OOyyaromuiicss He OTBETHII Ha BO-
IIPOCHI KOJUIOKBUYMa M HE CMOT 3allIUTUTh OTYET.
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Kpurepun oneHnBaHusi BHINOJHEHUs 3aJaHUIl B TecTOBOH gopme (TeKymuid KOH-
TpoJib popMupoBanus komnerenuuii OIK-1)
[To uToram BBHIMOJHEHUS TECTOBBIX 33JaHUN OICHKA MPOU3BOJUTCS IO YETHIPEXOaylib-
HOM mikase. [Ipu npaBUIbHBIX OTBETaX Ha:
86-100% 3amaHuii — OLEHKA «OMAUYHOY,
71-85% 3amaHuii — OIEHKA «XOPOULO»,
51-70% 3agaHuit — OLEHKA «Y0061emE8OPUMENILHON,
MeHee 51% - olleHKa «Hey0081emeopumesbHo».
Kputepun omneHuBaHHS BBINOJHEHHS JIA0OPATOPHBIX PadoT (TeKylIHii KOHTPOJIb
¢opmupoBanus komnerenuuii OIK-1)
Omauuno - ydallwiicsl BBITIOTHSET paboTy B MOJTHOM 00BEME C COOIIOICHUEM HEOOXOIu-
MO MOCIIe0BATEIbHOCTH MPOBEICHUS OIBITOB U U3MEPEHUI; CAMOCTOSATEIBHO U PALlMOHAIBHO
MOHTHUPYET HE0OX0IMMOe 000py0BaHHE; BCE ONBITHI IIPOBOJUT B YCIOBHUSAX U peXHUMax, obec-
MEYMBAIOIINX TMOTYYeHHUE MPABUIBHBIX PE3YJIbTATOB U BBIBOAOB; COOMIOAAET TpeOOBaHUA Mpa-
BWJI OE€30MACHOCTH TPY/a; B OTYETE MPABWILHO M aKKYpPATHO BBITOJHSIET BCE 3aIIMCH, TaOJIUIIBI,
PUCYHKH, YEPTEKHU, TpadUKH, BBIYUCICHUS; PABUIHLHO BHITIOIHSIET aHAJIN3 MOTPEIIHOCTEH.
Xopouwio - ydamuiics BBITIONHSET paboTy B TIOJTHOM 00beMe ¢ COOTI0ICHHEM HEe00X0TMMOA
MOCIIEA0BATEILHOCTH IPOBEACHHUSI OIBITOB U U3MEPEHUI; CAMOCTOSITENIbHO U PALIMOHAIIBHO MOH-
TUPYET HEOOX0quMOe 000pYyI0BaHUE; BCE OTBITHI MTPOBOJIUT B YCIOBHAX U PEKUMaxX, 00ecCTIeyu-
BAaIOIUX [OJIyU€HUE TMPABUIBHBIX PE3YJIbTATOB U BBIBOJOB; COOMIOJAET TpeOOBAaHUS MPABUI
0€30IIaCHOCTH TPYyZa; B OTYETE MPABHIBHO M aKKYPAaTHO BBITIOJHSAET BCE 3alTUCH, TAOIUIIBI, PH-
CYHKH, YepTEKH, TpadKH, BBIYUCICHUS; IPABIIIBHO BBIMOIHAET aHAU3 MMOTPEIIHOCTEH, HO ObI-
JI0 IOMYIICHO JBA - TPU HEJ04YeTa, He Oosee 0JHON HerpyOoil OIMOKY 1 OTHOTO HETOUETA.
Yooenemeopumenvno - pabora BBINOIHEHA HE MOJIHOCTHIO, HO 00BEM BBINOIHEHHON ya-
CTH TaKOB, TIO3BOJIACT MOJYYUTh MPABUIBHBIC PE3YJIBTATHl U BBIBOJBI: €CJIA B XOJI€ IPOBEACHUS
OTIbITA ¥ U3MEPEHUN ObUIH JOMYIIEHBI OIIUOKH.
Heyoosnemsopumenvro - paboTa BBITIOIHEHA HE TOJTHOCTHIO M 00EM BBITIOTHEHHOW YaCTH
paboThl HE MO3BOJSIET ClelaTh MPABUIBHBIX BBIBOJIOB: €CIIH OMBITHI, U3MEPEHUS, BHIYUCICHUS,
HaOJIFOICHUS TIPOU3BOIMIIUCH HEMTPABUIIHHO.

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

Omauyno - OOYYAIOIIMICS BHITIOJNHSIET paboTy B MOJHOM OOBEME C COOJIFOJICHUEM HE00-
XOJMMBIX TpeOOBaHUil; B pabOTe MPaBUIIBHO U aKKYPATHO BBIMOJIHSET BCE 3aIMCH, TaOIMILIbI, PU-
CYHKH, YepTEeXH, IpaduKd, BBIYMACICHUS; MPABHIHLHO BBIOJIHSIET MPOBOJHUT pEHICHHE 3ajad,
aHaJI3 TOrPEeIIHOCTEH.

Xopouwto - 00y4aromuics BHITIONHIET paboTy B MOJHOM 00BEME C COONI0IeHHEM HE00X0-
JTUMBIX TpeOOBaHUH; B pabOTe MPaBWIBHO U aKKYpaTHO BBIMOJIHSAET BCE 3alMCH, TaOIUILbI, PU-
CYHKH, YEepPTEKH, TpaQUKH, BBIYMCICHHS; NMPABUILHO TPOBOAMUT PEIICHHE 3a/ad, aHalIu3 I0-
IpeIIHOCTel, HO ObUIO JIOMYILEHO JBa - TPH HeJo4eTa, He Oojiee 0HOM HerpyOoii ommbKu U of-
HOT'O HEJOYETA.

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

Heyoosnemsopumenvro - paboTa BBITIOJTHEHA HE MTOJHOCTHIO M 00EM BBITIOJTHEHHOW YaCcTH
paboThbI HE MO3BOJISET OLEHUTH MPABMIIBHOCTD MOJIYYEHHBIX PE3YJIbTAaTOB; paOOThl HE BBIIIOJIHE-
Ha.

7.3. TunoBbie KOHTPOJIbHbIE 32J]aHUSI WJIM UHbIE MATEePHUAJIbl, HEO0X0AUMBbIE /ISl OLEHKHU
3HAHMH, YMEHHUH, HABBIKOB M (WJIH) ONBITA [ESITEJbHOCTH, XaPAKTEPHU3YKIIHUX 3TANbI
(opMupOBaAHUA KOMIIETEHIMI B MpoLiecce 0CBOEHUs 00Pa30BaTeIbHONH MPOrpaMMbl
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KoHTpoJibHbIE BOPOCHI K 3a4eTy (IPOMEeKYTOUYHbIH KOHTPOJIb)
(pasaennl «Mexanuka», «MoJiekyasgpHas pusuka. TepMoaguHaMmuKa)

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

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

pEeHMUSL.

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

Basi CKOPOCTb, YIIIOBOE yCKOpeHHE. CBsI3b JIMHENHBIX U YIVIOBBIX XapaKTEPUCTHK.

Ilepssiii 3akoH HproToHa. IHEpLIManbHble CUCTEMBI OTCUYETA.

Bropoii 3akon Herotona. [IpeoOGpazoBanus ["ammes.

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

Pabora nepemennoii cuiiel. Momuocts. Paborta cuisl ynpyroctu. KoncepsatuBabie

cuiibl. PaboTa KOHCEpBAaTHBHBIX CHUJI 110 3aMKHYTOMY ITYTH.

KuHeTnueckas v NOTeHIMAIbHAS SHEPIHsl 3aKOH COXPAaHEHUS YHEPIHUH.

MomMeHT nHepIHH TBepAoro teia. Tabiria MOMEHTOB HHEpLUH (1Iap, TUCK, 00pyY,

ctepxenb). Teopema Llltelinepa. PaBHOBecue cuCTEMBI Tell.

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

N

[o2 3N &) BE SN0}

oo

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

11. CrnosxeHue 0IMHAKOBO HAIIPaBJIEHHBIX TAPMOHUYECKUX KOJIOaHUM

12. [Tepuon xoneGanuii MATEMaTHYECKOTO B (PU3UIECKOTO MAITHUKOB.

13. Brinyxaennbie konebanus. Pezonanc.

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

15. OCHOBHbIE IPUHLIMIIBI 001EH U CIIEHUAIbHOM TEOPUN OTHOCHUTEIBHOCTH.

16. . Kocmuueckue ckopoctu. «HepHble ABIPHI».

17. OcHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KUHETUUYECKON TEOPUU ra30B.

18. CocrosiHus, mapamMeTpbl COCTOSIHUS, U30TMPOIIecChl. OMBITHBIC TA30BbIC 3aKOHBI.

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

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

21. IlepBoe Hauano TepMOIMHAMMKH TeEMI0EMKOCTh HAEAIBHOIO ra3a.

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

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

24. Anmmnabatudeckuii mpouecc. Bropoe Hayano TepMoIuHaMUKY.

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

26. CraTHCTHUYECKHI CMBICHT 2 Hayaja TEPMOJINHAMHUKH. JHTPOIIHSI.

27. YpaBHeHue coCcTOsIHUA peasibHOrO rasa. M3orepmsl Ban-nep-Baainbca.

28. IToBepXHOCTHOE HATSKEHUE B KUAKOCTHU. J[aBiIeHNE IO U30THYTOM OBEPXHO-
CThI0 )KUJIKOCTH. CMaunBaHUE U KalUJUISIPHBIE SIBJICHUSL.

29. ®da30BbIe paBHOBECHS U (Da30BbIE IEPEXOBI.

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

B3anmoneiicTBue 3apsnoB. DnekTpudeckoe nojue. 3akoH Kynona. [IpuHnun cynepno3u-
ouu.

HarmpsixkeHHOCTB 10181, CO3/IaHHOTO CUCTEMOM TOYeUHBIX 3apsnoB. ['paduueckoe nzo0-
paxkenue snekTpuueckoro nojs. [lotok BekTopa muaykiuu. Teopema OcTporpaiackoro-
["aycca u ee npuMeHeHue.

PaGora cuit 35ekTpruecKoro moss o nepemMenieHuto 3apsaa. Cs3b MOTEHIUANA C
HaIpsHKEHHOCTBIO MO,

Hupkynsiius BeKTopa HanpsiKeHHOCTU. [loTeHIan 31eKTpoCcTaTHYeCKOro moJsl.
Pacnpenenenue 3aps10B B IPOBOJHUKAX. DJIEKTPOEMKOCTh MPOBOJHUKOB U KOHEHCA-

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

13.

14.

15.

16.

17.
18.

19.
20.
21.
22.
23.

24,

25.

26.

217.

28.
29.

30.
31.
32.

33.
34.
35.
36.

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

Cuna 1 I0THOCTB TOKa. 3akoHbl OMa.
PaboTa u momHocTh ToKa. 3akoH Jxoyns-Jlenna.
3akonsl Kupxroga ass pa3BeTBICHHBIX 1ieniell. PacyeT cIoXHOM enyu METOI0M Y3J0BbIX
Y KOHTYPHBIX YPABHEHUH.
JIMnonbHbIE MOMEHTBI MOJIEKYJI AudIeKTpuKa. [lomsapusanus qusinextpukos Cernero-,
Ib€30-, MHUPOINEKTpUKU. [IpuMEHEHNE B Ka4ecTBE JaTYMKOB CHCTEM aBTOMATHUKH.
YpaBuenuss Makcgeia.
OnbIThI, TOATBEPKIAOIIME NIEKTPOHHYIO IPUPOY TOKA B METaJlIax.
BbIBO/1 3aKOHOB U3 JIEKTPOHHOM TeopuM (3akoHbl OMa, JIxoynsa - Jlenna, Bunemana-
@®panua). TpyIHOCTH KJIACCUYECKOM 3JIEKTPOHHON TEOPUU METAJJIOB.
O06pa3oBaHue YHEPTETHUECKUX 30H B KpHcTaiax. KBaHTOBas 3JIEKTPOHHAS TEOPUS Me-
TaJlJIOB. .
CoOcTBeHHas MPOBOAMMOCTb MOJIYIIPOBOIHUKOB. [IprMecHast IpOBOAUMOCTH MOJIYIIPO-
BOJIHUKOB.
JlonynpoBogHukoBele nuoabl U TpuoAsl. [IpuMmenenne B TexHuke. MHTErpanbHble TEX-
HOJIOTUH.
MarnuTtHas nHIYKIust PamMka ¢ TOkom B MarHuTHOM 1osie. ['paduueckoe n3o0paxeHue
MarHUTHOTO ITOJIS.
3axoH buo-Casapa - Jlamuiaca. [Ipumepbl (MarHUTHOE 10JI€ IPSIMOTO ¥ KPYTOBOI'O TOKA).
JleiicTBME MarHUTHOTO TI0JIsI HA TOK. PaboTa 1o nepeMenienuto mpoBOIHUKA C TOKOM B
MarHUTHOM I10JI€
. Cuna JlopeHua. /Iprxenue 3apsKEHHOM YaCTHULIBI B OJHOPOJHOM MarHUTHOM IIOJIE.

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

[ToctynarensHOE ABM>KEHHE IPOBOJA B MArHUTHOM IoJie. BpamiarenbHoe 1BUKEHHUE
pPaMK{ B MarHUTHOM TIOJI€.
SIBneHne caMOMHAYKIMU. DKCTPATOKY 3aMbIKaHUsI U Pa3MbIKaHUsI. DHEPIUs MarHUTHOTO
IOJIAL.
PasButue B3ris0B Ha npupoxy ceeta. [Ipuanmn [rolirenca. BeiBox 3akoHa OTpakeHUs U
IIPEJIOMIJIEHHS] CBETA HA OCHOBE NpuHIHAIA [ tolirenca.

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

Meron 300 @penens. udpakuus Ha menu. AudpakuronHas pemerka.
Judpakiys Ha IpOCTPaHCTBEHHOM penieTke. OU3NYECKUil CMBICI CIEKTPAIbHOTO pa3-
JIOKEHUS.
EcrecTBeHHBI 1 OJSIPU30BaHHBINA CBET. J[BOMHOE JIy4enpeIOMIICHHE.

Bpamenue miockocTy noyspu3anym.
POTOMETPUYECKUE BEIIMYUHBI, €AUHULBI U3MEpeHUs. M3imydeHue U MoromeHne dHep-
TUH.
3akoH Kupxroga. 3akoHbI TEMIOBOTO U3TyYEHUSI.
«Ynprpaduoneronas karactpoday». ['unoresza u popmyna [lnanka.

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

MarsuTHsel€ U 3JIEKTPUUECKUE CBOWCTBA SAEP U SJIEPHBIE MOJEIIN.

PagnoakTuBHOCTB. 3aKOH PaJMOAKTUBHOIO pacmnaia. 3aKOHbl COXPaHEHUS.
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45. 3akoHOMEpPHOCTH O- U B-pacnaja.
46. IIpoxosxaeHne 3apsHKCHHBIX YaCTHUI U Y-M3JIydeHHs yepe3 BelecTBo. MckyccTBeHHas pa-
JTMOAKTUBHOCTb.

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

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

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

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

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

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

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

4. Teno maccoit 0,1 Kr paBHOMEPHO JBIKETCSI TI0 OKPYKHOCTH CO CKOPOCTBIO 2 M/C.
Haiitu 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 BBICOTE Hal ypoBHeEM 3emiyid. OH OpocaeT TEpBBIA IIap
BEPTHKAILHO BBEPX C HEKOTOPOM HAYambHOW CKOpPOCTBIO; 3aTeM OH OpocaeT BTOPOi
TaKOM >K€ Iap BEPTUKAIBHO BHU3 C TAKOW K€ CKOpPOCThIO. YUemy paBHO OTHOIIEHHE
KOHEUHBIX CKOPOCTEH 11apoB?

6. Paccrosame w™exay craHmusamu merpo 1,5 kM. I[lepByio TOJOBHHY €ro Imoesn
IIPOXOANT PaBHOYCKOPEHHO, BTOPYIO — PaBHO3AME/UIEHHO, HAa CTAHLIMAX OCTAHABIMBACTCH.
MaxkcumanpHasi CKOpOCTh Ha reperone 54 km/d. HaifTu Bpems ABMIKEHUS MO€31a MEXKIY
cranmsamu. OtBeT B equanmax CH.

7. Teno wmaccorr 200 Kr paBHOMEPHO TIOJHHUMAIOT I10 HAKJIOHHOM IUIOCKOCTH,
obopasyromeii yron 30 ¢ ropusoHTtoMm, mpukiageiBas cwry 1500 H Bpoas muHEH
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JABHUKCHUA. C xakuMm YCKOpPEHHUEM TCII0 6yz[eT COCKaJIb3bIBaTh BHHU3 BJ0JIb HAKJIOHHOU
IMJIOCKOCTH NOCJIC TPCKPAIICHUA JencTBUs CHJIBI?

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

9. ABTOMOOWIIB IBUTAETCS B TOPY € yCKOpeHueMm 1 M/CZ. VYkiou ropsl 5 M Ha 100 M myTH.
Macca aBromoOumis 900 kr. Koaddurment tpenus 0,1. Halitu cumy Tsru aBuraTess.

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

11. Haiit OTHOIIEHHWE KMHETHYCCKMX SHEPIUl CKONBXKeHHus: 1) obOpyda u 2) auCKa,
UMEIOIIUX paBHBIE Macchl (M) U OAMHAKOBBIE CKOPOCTH IieHTpa Macc (V).

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

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

1) 2) 3) 4)

0 QO © ©

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

14. HeBecoMBlii KEeCTKHI CTEPKEHb UIUHBI L

CcBOOOMHO JIeXKHUT Ha JBYX omopax A um B. B Ttouke C,
OTCTOSIILIEN OT A Ha pacCCTOSTHUM S, HA CTEPKEHD JIEHCTBYET
BepTukanbHasa cuna F. Cuna peakiuu B onope A paBHa
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15.0npenenum Tpu 3Tana IBMKEHUS IMYJH B IaOOpaTOpHOM paboTe (CYMTaTh, YTO CONPOTUB-
JICHHE BO3/1yXa HUYTOXKHO Majo).1 3Tan- JBM>KEHUE IyJIM OT MeCTa BBICTpPENa A0 MUILICHHU. 2
3Tan — B3aUMOJAEUCTBUE YU U MUILLIEHU. 3 3Tall — IBUKEHUE ITYJIM U MUILIEHHU 10 IyTe OKPYXK-
HOCTH.

3aKOH COXpaHEHUs SHEPTUU MOKHO IIPUMEHSATh

Ha stane 1

Ha srane 2

Ha »srane 3

Ha sramne 1,2,3

3aKOH COXpaHEHMsI SHEPTUU IIPUMEHSATh HEJb3s

vk w N

16.3aKk0H COXpaHEHUsI UMITYJIbCa MOKHO MPUMEHATH
Ha srane 1

Ha »stane 2

Ha srane 3

Ha sramne 1,2,3

3aKOH COXpaHEeHHs UMITYJIbCa TPUMEHSTh HENb3s

o B~ WODN

17.Y nap mysau 0 MUILIEHD SBJISIETCS

1. AOGCOJIOTHO YIIPYTUM M IICHTPAIBHBIM
AOGCOIIOTHO HEYIPYTUM U HEHTPaIbHbIM
AOCOIIOTHO YIIPYTUM H HELIEHTPAJIbHBIM
AOCOIIOTHO HEYIIPYTHM U HELICHTPAIbHBIM
Her npaBunbsHOrO OTBETA.

vk wnN

18.ITpu ynape myiau o MUILIEHb

1. Beigensercs Temio

2. Ilornomaercs remno

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

19.11pu yBenuueHUN Macchl MyJH, €€ CKOPOCTh

1. YBeauuuBaeTcs

2. YMeHbIIaeTcs

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

¢parmenT k pasgeny “MosekyasapHas GU3NKA U TEPMOAUHAMHUKA”

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

N

Ha pucyHke nanbl mapaMmeTrpbl JABYX COCTOSHUM Tra3za. TpeOyeTcs COBEpUIMTH MEPEXO] U3
coctostHui | B cocTostHuE 2

P C IOMOILBIO:
A) N306apsl 11 ©30TEPMBI

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

Haueptute B koopamnarax P, T xaxneii wu3
YKa3aHHBIX IIEPEXOI0B.

[
|

\

3. Kakx wm3menurcs BHYTPCHHAA SHCPIrusaA HACAJTIBHOI'O Ta3a, €CJIM €ro AaBJICHUC U 00BeEM

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

YIJIEKUCIIOTO Ta3a’?

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

>V
(¢pparmenT Kk pazgeny «JIeKTPOCTATHKA»

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

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

0-TIOJIOBUHA YTJIa MEXKIY HUTSIMH.

3. IInockuit BO3,I[y1HHLII>i KOHACHCATOP 3aIIOJIHACTCA HAITIOJIOBUHY JAUIJICKTPUKOM C
,HHBHGKT’pH‘ICCKOﬁ MMPOHUIAEMOCTBIO €. OHpe,Z[eJ'II/ITL KaK U3MCHSCTCA EMKOCTb KOHACHCATOPA
IIpU 3aIl10JIHCHUH.

V272, o

4. B xakux cilydasix 3apspK€HHas 4acTHIIA B AJIEKTPUUYECKOM IT0JIE IBHXKETCS 110 CUIIOBOM JINHUA?

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

B) CuuoBast nunus mosnst kpuBoiuHelHa u Vo=0.
C) CuiioBast TMHUS TOJISI KPUBOJIMHEHHA U BEKTOP Vo HAIlpaBJIEH 10 KacaTelIbHON K He.

D) 3apsukeHHass 4acTHIla BCErja JBHXKETCS MO CHJIOBOM JIMHHM 3JCKTPHUYECKOTO ITOJISL.
23



®parmeHT K pasaenay «TepmogunamMukay.
1. Yemy paBHO YHCJIO CTETIEHEH CBOOOABI aToMapHOro kuciopoaa (0)?

3, 5, 6, HET IPaBUJILHOTO OTBETA

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

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

100%, 75%, 50%, 25%

4. Kakue ycinoBusi HEOOXOIMMO BBIITOJHUTD, YTOOBI MallInHa OblJIa WeaTbHON

Pa6oraer no nukiy Kapuo

Pabotaet no nuxiy OTTo

Pabouee Teno uaeanbHbI ra3

Pabouee Teno peanbHBbIi ra3

OOpaTUMbIi UK

HeoOpaTtumplii UK

5. K pynkuusam (mapamerpam) COCTOSTHUSL OTHOCSITCS

JaBnenue, paboTa rasa, BHYTPEHHSIS SHEPTHs,

KOJIMYECTBO TEILJIOTHI, TOJIyYEHHOE OT HarpeBaress

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

1. JlBa MaJIeHBKHX TPOBOIAIIMX mapuka Maccamu M=0,1 T ToOJBEIICHB Ha JUTMHHBIX
HENpoBOIAUIMX HUTIX anuHoM (=20 cM Kaxkaas K oOAHOMY Kprouky. [lomyuus
OJIMHAKOBBIA 3apsijl, LIAPUKH PA30IUIMCh, 00pa3oBaB MexAy HUTIMU yroi 60 . Haiitu
3apsi KaXKI0ro apuKa.

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

3. OrnpenenuTh NOTEHIIMAT TOYKH TOJIs, HaXoJsieiics Ha pacctossauu 10 cm

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

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

JlBe Gatapen M peocTaT COeIMHEHBI, KaK IMOKa3aHO Ha pucyHke. £=12 B, r1=2 Owm, €,=24 B,

r1=6 Om, R=16 Om. OnpenienuTh cuily TOKa B Oatapesx U peocrare.
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5. Ilo TOHKOMY NpPOBOJAHHMKY, H30THYTOMY B BHJE I[PaBUJILHOIO INECTUYTOJNLHHKA CO
cropoHoir a=10 cMm, ummer Tok cuioir 1=20 A. Omnpenenutb MarHUTHYHO HHAYKIIHIO B
IIEHTPE IECTHYTOIbHHKA.

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

Tema Onruka

1.ITokazaTenu mpenomieHuss nByX BemectB Ni=1,5 u np =2,4. KakoBo M0MKHO OBITH
OTHOIIICHUE TOJIIWH 3THX BEHIECTB, YTOOBI BPEMsl PACIPOCTPAHCHHUS CBETa B HHUX OBLIO
OJIMHAKOBBIM?

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

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

3. BeiBectu ¢opmyny Ui onpeneneHust paanyca CBETIbIX Kojell HbloToHa B OTpakeHHOM
cere. Crienarh pUCYHOK X0/ JIydei.
4. OmpenenuTh CKOPOCTh PAcIIpOCTPAHEHUS CBETAa B HEKOTOPOM BEIIECTBE, €CIIM M3BECTHO, YTO
MpeJeNbHBII Yroil MOJHOTO BHYTPEHHETO0 OTPaKEeHHs PaBEH YTy MOJHON MOJSpU3alMU MPU
OTPaKEHUU CBETa OT ATOTO BEIIECTBA.

IIpuMmepHbIe BONpockI A5 0Npoca (TeKymuii KOHTPOJIb)

1. 1.0OcHoBHbIEC MOHATHSA KHHEMATUKH (TIyTh, IEpEeMeIleHHE, CKOPOCTh U YCKOPEHHE MaTe-
puanbHOI Toukn) HopmanbHOe 1 TaHTeHIIMAIbHOE YCKOPEHHUE.
2. PaBHOyCKOpeHHOE IPSMOJUHEHHOE JBIKEHUE. 3aBUCUMOCTh KOOPIUHATHI U CKOPOCTH

OT BPEMEHH.
3. KpuBonuHeliHOe IBIKEHUE U JBUKEHHE MO OKPY>KHOCTH (TIEPUOJ, YaCTOTA, YIIoBas

CKOPOCTb, YTIIOBOE YCKOPCHUE).
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10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

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

28

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

Nmnynbce. 3aK0H COXpaHEHUs UMITYJIbCA.

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

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

MowmenTsl nHepLuK (MaTepuaibHas TOUKa, TUCK, 00pyY, 1Iap, crepxkenb). Teopema
I'toiirenca — IlTelinepa.

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

INapmonnueckue konebanus. Duzndeckuil MasTHUK.

[Tnockast BoHa B ogHOpoHOM cpene. Chepuueckas BOIHA.

VYpaBHEHME COCTOSHUS UAEAIBHOrO rasa. M3onponeccs!.

[TepBoe Hauano TepmoauHamuku. Temnora. TemnoéMKOCTb.

AnunabaTHbIi 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 IJIEHKAX, Koiblla HploTOHA U T. 1.

3oubl Openerns.

Hudpaxmus. Judpakuuonnas pemeTka. Y cIoBUs HAOIIOICHHSI MAKCUMYMOB U MUHHU-
MYMOB NIPH TU(PPAKINAN HA TIETIH.

[Monspuzanus. 3akon bprocrepa, 3akon Maitoca.

Hucnepcus.

KopnyckynspHo-BoiaHOBO#H Ayanu3mM. QOTOH U €ro XapaKTepUCTUKHU (FHEPTHUS, UMITYIIC).
Dddext Komnrona.

dotordhPexr.

TennoBoe nznyuenue. AOCOJIIOTHO YEPHOE TEIIO.

Atowm. [Toctynatel bopa. BeiBoa pacueTHbIX popMyT uist CKOPOCTH U paanyca OpOUT
aToMa BOJOpPOAA.

. S npo. Cocras sapa. Jledext macc.

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

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

HCCMOTpH Ha pa3H006pa3He MOI[GJ'IGI‘/’I, OOJIBIIIMHCTBO ONTHYECKUX MHKPOCKOIIOB COCTOAT

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

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

Ha6J'IIOIlaTCJ'I${. B HpOCTeI\/'IIJ_IeM CJIydac OKYJIsAIp COCTOUT U3 OJIHOM JIUH3BI.

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, YACPIKUBAIOIICC BCC ACTAJIM KOHCTPYKIIUU B HY?>KHOM ITOJIOKCHHUH.

e [IpeqMeTHBIN CTONMK, HA KOTOPOM Pa3MELIAl0T UcciaeayeMble o0pasibl. ITo JInb0 TOH-

KHE CPE3bl HA NMPCIMETHBIX CTCKJIAX IS MUKPOCKOIIOB, pa6OTaIOH_H/IX B «IIPOXOAAIEM CBETE»,
1100 00beMHBIC 00BEKTHI JJIsI MUKPOCKOIIOB «OTPAKECHHOI'O CBCTa».

e KpermieHus, KOTOPbIMU MPEIMETHBIE CTEKIIAa (PUKCUPYIOTCSI Ha TPEIMETHOM CTOJIHKE.
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e J/lnapparma. B OCHOBHOM B MHKPOCKOIIAX HPUMEHSIOT TaK HA3bIBAEMBIC «HUPHCOBBIC»
nradparMbl, Ha3BaHHBIC TaK MOTOMY, YTO COAEPIKAT JICTIECTKH, MOJOOHbIEC JICECTKAaM I[BETKA
upuca. CaBurasi win pa3aBUrasi JernecTKy, MOXKHO IJIABHO PETYIMPOBATH CUILY CBETOBOTO TOTO-
Ka, MOCTYNAONIETo Ha UCCIeyeMblii oOpaser.

e Bunt rpy0oii HacCTpOiKu (OKYCHPOBKH MO3BOJISET, U3MEHSSI PACCTOSIHAE OT OOBEKTHUBA
JI0 ucciemyemMoro oopasiia, 100MBaThCsl HAUO0OJIEE YETKOTO N300paKCHHUS.

¢ BuHT TO4HOI (hoxycupoBkH. To ke camoe, TOJIBKO ¢ MEHBIINM IIaroM U MEHBIIHM «XO-
JIOM» pe3b0bI U1 MAKCUMAaJIbHO TOYHOM PEeTyIMPOBKU.

e OcBerutenb. OuYeHb YacCTO HCHOJNB3YEeTCS OOBIKHOBEHHOE 3€pKajo, MO3BOJISIONIEE
HAINpaBJATh HA MCCIEAyeMblil 0Opa3en JTHEBHOW cBeT. B HacTosiee Bpemsi 4acTO MPUMEHSIOT
CrelMaibHbIe TaTOreHHBIC JIAMITbI, HIMEIOLIHE CIIEKTp, OJM3KUI K €CTECTBEHHOMY OEJIOMY CBETY
¥ HE BBI3BIBAIOIINE IPYOBIX HCKKEHUH IIBETA.

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

[Tpu HaGmoneHNH IpeIMeTa CKBO3b CIIOM BOJBI WM CTEKJISIHHYIO TUTACTHHKY OOBEKT BCe-
r71a KaKeTcs PacloIoKEeHHBIM OMKe K HaOJI01aTelio0, YeM B JICHCTBUTEIBHOCTH. JTO KaXyIie-
ecst IpuOJIMKEHNE CBA3aHO C MPEJIOMJICHUEM CBETa Ha TPAHMIIE TUIACTUHKU C BO3JIYXOM M 3aBH-
CHUT KaK OT TOJIIIMHBI, TaK M OT €€ MOoKa3aTels MpejaoMiIeHHs. V3Mepsis TONIUHY TUTACTHHKY C
MIOMOIIIFI0 MUKPOMETPA, a KaKyIleecs CMEIICHHE TpeIMeTa Py HaOJIIOJJEeHUH CKBO3b IUIACTHH-
Ky C MOMOIIbI0 MHKPOCKONA, TYOyC KOTOPOro CHa0XeH MHUKPOMETPUYECKUM BHHTOM, MOXKHO
OTIPENIeNIUTh MOKA3aTelb MPETOMIICHHS TUIACTHHKU. [lycTh Ha CTOJIMKE MUKpPOCKOMA JIEKHUT TUIO-
CKOTapayieJbHasl CTEKITHHAS UTACTHHKA TOJIIMHBI d, MUKPOCKOT c(hOKYCHUPOBAaH Ha METKU HIIH
NBUIMHKY, HAXOJSIIMECs Ha ee BepXHei cTopone. /i Toro, 4To0bl YBHIETh B MUKPOCKOII IThI-
JMHKY, HAXOZSIINEcs Ha HIDKHEH CTOpPOHE IJIACTHHKH, €ro TyOyc He0OX0IMMO epEeMECTUTh Ha
HEKOTOpPOE paccTosiHuE X (PUCYHOK). BeneacrBue npenomiieHus mydeit x < d

S W

Al

an e

CymiecTByeT CBSI3b MEXKIY TOJIIMHOM HCCIEAYyeMOW CTEKJISSHHOW TUIACTHHKU, BBICOTOM
KaXyIlerocs noabema rnpeamera (moabema TyOyca MHKpPOCKOIIA) W IOKa3aTess MpeIoMIIeHUs
cTekia. [[s ycTaHOBKM 3TOM CBSI3W PaCCMOTPHUM XOJ Jiydell OoT TOUKU A (CM. pUCYHOK) yepes
CTEKJIIHHYIO TIAacTUHKY. IIpu 3TOM Oyzem mpeamnonarare, 4To a3 HaXOAUTCS HA TOW HOpMald
K IUTOCKOCTSIM IIJJACTUHKH, KOTOpasi MPOXOIUT depe3 Touky A, u i1yd AB cocraBnser ¢ HopMa-
JbIO MaJIbIi yrou f.

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

S

Csinf (1)

n

HabGnrogaTento kaxeTcsi, 4TO paccCMaTPUBAEMBbIH JIyd UCXOJIUT HE M3 TOYKUA A, a U3 TOUKHU
A', IpUNOAHATON Ha BBICOTY a, paBHYIO AA'.
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Paccmatpusas tpeyronsHuku ABC n A'BC, MoKHO Hanucatsp, 4To

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

Wsmepsis  TonmmmHy TulacTUHKM d M mepeMelnieHue TyOyca MHUKPOCKOINa IpH

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

Xon paboThl
HazoBem BUHT rpy0oii HacTpoiku (OKYCHPOBKH BUHTOM A, a BUHT TOYHOH HACTPOIKH

dboxycupoBku BUHTOM B.

Ha oGenx MMOBCPXHOCTAX CTCKJISHHOM IJIaCTUHKHU HaHECCHBI HapanunHbI.
1. I/I3M€pHIOT MHUKPOMETPOM HCCKOJIbKO Pa3 TOJIIUHY d mnacTMHKU U HaxondAT CpCaHcee

3HA4YCHUC.

2. ITomemarot IUIaCTUHKY Ha Hpe,[[MeTHBIﬁ CTOJIMK TakK, YTOOBI MEepECCUCHUC LHapallnH OKa-

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

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

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

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

€M B I0JIE 3pEHUSI MUKPOCKOIA I[apanvHbl, HAHECEHHOW Ha HUYKHEW CTOPOHE IIacTUHKU. HaBo-
JSIT MUKPOCKOI Ha YETKOE M300pakKeHHe 3TOM LapanuHbl PU MOMOIIM BUHTOB A U B, 3anmuckI-
BaIOT OTCYET [0 MUKPOMETPUUECKOMY BUHTY. V3MepeHust mpoBosT HE MeHee 3 pa3 U HaXOJsT
CpelHEe 3HAaYCHHUE OTCYETA.

5. Ilogaumast TyGyc MUKpPOCKOIIa MUKPOMETPUYECKUM BUHTOM B U OTCunThIBast mpu 3TOM

YHCJI0 TOJIHBIX 000POTOB €r0, HABOAAT MUKPOCKOIT Ha YeTKOE N300paskeHNe BEpXHEH apanuHbl.
3anuchIBaOT YKCIO0 0OOPOTOB BUHTA U OTCUET IO MUKpOMeTpuyeckoMy BUHTY. HaBoaky nmoBTo-
PAIOT HECKOJIBKO pa3, OIPEIEIAIOT CPEJHUN OTCUET.

6. OnpenensiorT «KaxyIlyrocs» TONIUHY X MJIACTUHKY KaK pa3HOCTb OTCYETOB 110 MUKPO-

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

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

.-i'n.r; Ad  Ax
—_——=— —

3 d x’
rae Ad — TOUHOCThP MUKPOMETPA,
A X — 11eHa neneHus 6apabaHurKa.
KoHTpoIibHBIE BOTPOCHI
1. ChopmynupyiiTe 3aKOH OTpaskE€HHsI CBETA.
2. ChopmynupyiiTe 3aKOH NMPEITOMIICHUS CBETA.
3. KakoB (pusndeckuii cMbICT TTOKa3aTelNs MpeloMIICHHUs BelecTBa?

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

YposeHs chopmu-

POBAaHHBIX KOMIIC- OHGHKa [Hosicaenus

TEHIMN

Teopemqecxoe COACPpKaHHUEC KypCa OCBOCHO ITOJIHOCTBIO,

Bricokuit OTJINYHO o
BCE NPEIYCMOTPEHHBIC MPOrpaMMoi oOydeHHUs ydeOHbIC 3aja-
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Yposens chopmu-
POBaHHBIX KOMIIC-
TEHUUHN

Onenka

IMosicaenns

HUS BBIITOJIHECHBI.

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

bazosniit

XOpOLIO

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

OOyuaromuiics crocoOeH pemaTh THIIOBBIE 3aJadd IMPo-
(deccrnoHambHON NEATETPHOCTH Ha OCHOBE 3HAHHN 3aKOHOB (hu-
3MKH, BIIaJIee€T MPUOPUTETHBIMU HANpaBICHUSMH Pa3BUTUS HO-
BbIX (PU3NYECKUX TEXHOJOTUH; TOTOB OCBAaUBaTh U KCILTyaTHPO-
BaTh JIabOpaTopHOE 000pYyIOBaHME; CIIOCOOEH pelarh MOCTaB-
JICHHBIC 33/1a49¥ C y4eTOM (DU3MYECKON U MaTeMaTHYeCKON OICH-
KU 3P PEKTUBHOCTH NPUHUMAEMBIX pEIICHUI

[Toporossiii

YAOBJICTBOPH-
TCIJIIBHO

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

OO6yyaronuiicst cioco0eH CO CTOPOHHEH MOMOIIBIO U MO
PYKOBOJICTBOM HIpEMoJaBaTelsl pemarh 3a1add NpoQecCuoHatb-
HOW JICITEIBHOCTA Ha OCHOBE 3aKOHOB (DU3UKU, MOXKET UCIIOJb-
30BaTh JIa0OpaTOpHOE 00OPYIOBAHUE; CIIOCOOCH MPOBOAUTH (-
3UYECKUN aHallu3 MPHU PEIICHUH MOCTABJICHHOMN 3aladu, JOMYyC-
Kasl 3HAUNTEILHBIE OIIHOKHI

Huskuit

HCYAOBJICTBO-
PUTCIIBHO

Teoperudeckoe copepkaHUEe Kypca HE OCBOEHO, OOJIb-
IIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMoi OOy4deHMs y4eOHBIX
3aJjaHul 100 HE BBIMOJIHEHBI, IN0O coJepKaT IrpyOble OINOKY;
JIOTIOJTHUTENIbHAS caMOCTOsITebHAs paboTa Haj MaTepuajaoM He
npHBesia K KaKOMY-JTM00 3HaYUTEIbHOMY TOBBIIIEHUIO KaueCcTBa
BBITMIOJTHEHUS YU€OHBIX 3aJJaHUM.

OOyuaromuiics He cmnocoOeH peuath TUIOBBIE 3a/1a4M
npo()e€CCUOHATBHON AEATENbHOCTH Ha OCHOBE 3HAHMH 3aKOHOB
($U3MKK; HE TOTOB HCHOJIb30BATH JIAOOPATOPHOE OOOPYAOBAHUE;

8. MeToauyeckne yKa3aHHs VISl CAMOCTOSITEIbHOM padoThl 00y4ar0IMXCs

CamocrosiTenpHass paboTa CIOCOOCTBYET 3aKpEIJICHHIO HAaBBIKOB palOTHl C Y4EOHOU W
HAy4YHOW JIMTEPATypOi, OCMBICIEHUIO U 3aKPEIJICHUIO TEOPETHUUECKOTO MaTepuana 1o yMEHHUIO
apryMeHTHPOBAHO IpeiaraTh GU3NYeCKue MOJIENH MPOLIECCOB, BKIIOYast 000CHOBaHHBIN BHIOOP
METO/a M ammnaparypHoro o(opMieHHs TEXHOJOTHYECKOIo Ipolecca, MO3BOJISIONINE MaKCH-
MaJIbHO OBICTPO U 3()PEKTUBHO PEIIUTH OCTABICHHYIO HHKEHEPHYIO 3aa4y.

CamocrosTenbHas paboTa BBHIOIHIETCS BO BHEAYIUTOPHOE (ayAUTOPHOE) BpeMs 1O 3aj1a-
HUIO U MIPU METOJMYECKOM PYKOBOJICTBE IperoaaBaresisi, HO 0€3 ero HemocpeACTBEHHOIO yda-
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CTusa (HpI/I YaCTHUYHOM HCIIOCPCACTBCHHOM YYaCTHUH MPENIoAaBaTClisA, OCTABIAIOMICM BCAYIIYIO
POJIb B KOHTPOJIE 32 pabOTOM CTYJICHTOB).
Dopmbl camocmoamenvHol pabomul 6akanaBpoB pazHooOpa3Hbl. OHU BKIIIOYAIOT B CEO0s:

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

- CO3JIaHME MPE3CHTALMH U JIOKJIA/IOB IO YCIOBUIO 33 IaHUSI.

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

— 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;

— BBIMOJTHCHUE TECTOBBIX 3aJaHUM;

— TIOJTOTOBKA K 3a4eTy, IK3aMEHY.

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

JlaHHBIE TECTHI MOT'YT UCIIOTB30BaThCS:

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

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

— Ui IPOBEPKU OCTATOYHBIX 3HaHUHN OaKalaBpOB, U3YUMBIIMUX 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
NOCTaBJIEHHBIA Bomnpoc. [locie 03HakoMIIEHHMs C BONPOCOM CIENyeT MPUCTYNaTh K MPOYTEHHIO
npeagaraéMplXx BapHaHTOB OoTBeTa. HeoOxoauMo mpoduTaTh BCE BapUaHThI U B KayeCTBE OTBETA
crestyeT BeIOpaTh nHeKC (1ndpoBoe 0603HaYEHKE), 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.

ConeprkaHue TECTOB IO JTUCIMITIIMHE OPUEHTUPOBAHO Ha MOJrOTOBKY OakajlaBpoB IO OC-
HOBHBIM BOIIpOCaM Kypca. YpOBEHb BBIIIOJHEHUS! TECTa MO3BOJIAET MPENOJaBaTeNIIM CYJIUTh O
X0JIe CaMOCTOSITEIbHOM PabOThl 0aKalaBpOB B MEKCECCHOHHBIN MEPUOJ U O CTENIEHU UX MOJro-
TOBKHU K 9K3aMEHY.

9. Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOTHIl, HCIIOJIb3YeMbIX
IPH OCYLIECTBJCHHH 00Pa30BaTEJLHOIO NIPOIECCa M0 JUCUHILINHE

s ycnemHoro oBiIaJeHHs NTUCUHUIUIMHON HMCIONB3YIOTCS CleAyIole HHpopMalu-

OHHBIE TEXHOJIOTHH O0yUCHHS:

e [Ipu mpoBeaeHHMM JEKIMI HUCIOJIB3YIOTCA MPE3CHTallMd MaTepuanga B Mporpamme
Microsoft Office (PowerPoint).

¢ [lpakTuyeckue 3aHsATHE MO TUCHUIUINHE TMPOBOAATCSA C MPUMEHEHUEM HEOOXOAUMOT0
METOAMYECKOro MaTepHaia (METOANYECKHe yKa3aH!sl, CIPaBOYHUKH, HOPMATHUBBI U T.I1.)

¢ JlaGoparopHble 3aHATUS 1O JUCHUIUIMHE TMPOBOJATCS B CHELHMATU3UPOBAHHON
naboparopun «MexaHUKU U MOJIEKYJIIPHON (HU3HKU

Ha nmpakTuueckux 3aHATHAX CTYJEHTHI OTpabaThIBal0 HaBBIKU PEIICHUs (PU3UYECKUX 3a-
Jad ¢ 000CHOBaHUEM BbIOOpA (HU3NUECKON MOJIEIH.
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JlaGoparopHble 3aHATHUS MO AUCIHUILTAHE MPOBOAATCS C UCIOIB30BaHUE PA3IUYHOTO Jia-
OGopaTopHOTrO 00OpPYAOBaHMS, a TAK)KE HA TAOOPATOPHBIX CTEHAaX-ycTaHOBKaX. Ha 3ansaTun 00y-
YAFOIIUNCA 3HAKOMHUTCS ¢ (PU3UYECKHMMH METOJaMH aHajiu3a, padoTON U YCTPOWCTBOM Jlabopa-
TOPHOTO O0OPYIOBaHUS, UCIOIB3YEMOI0 IPU PEIICHUH (PU3UUECKUX 3314, YUUTCS MPOBOAUTH
OKCIIEPUMEHTHI, CTPOUTH (PU3UYECKHE MOJCIN, TPOBOAUTH PACUETHI M JIeJaTh OLIEHKY MOTPEII-
HOCTEM.

B niporecce nzydeHus TUCHUTUIMHB YICOHBIME TEJISIMH SIBIISIOTCSL BOCIIPHSITHE Y4eOHOM
uHpopMaluu O (PU3NYECKUX OCHOBAaX W MPUHIUINAX JIabopaTOpHOW pPabOTHI, €€ YCBOCHHE,
3alIOMUHAHUE, a TAK)KE CTPYKTYPUPOBAHUE TIOTyUYEHHBIX 3HAHUHN U Pa3BUTHE WHTEIICKTYaTbHBIX
YMEHHM, OpPUEHTUPOBAHHBIX Ha CIOCOOBI JESATENHOCTH PENpPOAYKTUBHOIO XapakTepa.
[TocpeacTBOM HCIIOJIB30BAHMSI ITUX WHTEIUIEKTYAbHBIX YMEHHH JOCTUTAIOTCS Y3HABAHHUE PAHEE
YCBOGHHOT'O MaTepHaja B HOBBIX CHUTYalUsX, IPUMEHEHUE a0CTPAKTHOTO 3HAHUS B KOHKPETHBIX
CUTYaIlUsX.

J1s 1OCTH>KEHUS 3THUX LeNel MCMOJIb3YIOTCS B OCHOBHOM TPAIUIMOHHBIE HHpOpMa-
TUBHO-Pa3BUBAIOIINE TEXHOJIOTHH O0YUYCHHS C YISTOM PA3IMYHOTO COYCTAHHUS MTACCHBHBIX (hOpM
(7exuus, 1a00paToOpHOE M MPAKTUUECKOE 3aHSATUE, KOHCYNIbTAllUs, CAMOCTOSTENIbHAS paboTa) U
PEIPOAYKTUBHBIX METOJOB 00y4eHHsI (TIOBECTBOBATEIILHOE M3JIOKEHUE yueOHOU mHpopmammu,
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 JiIsl OOHApPY>KEHUSI TEKCTOBBIX 3aMMCTBOBAaHUUN B y4eOHBIX U
Hay4HbIX pabotax «AHTuIIaruat.BY3y;

10. Onucanne MaTepuaJbHO-TeXHNYECKOH 0a3bl, HE0OXO0AUMOIi VI OCYIIeCTBJICHHUS
00pa3oBaTeIbHOIO Npouecca Mo JUCHHUIIINHE

Peanuzanus yueOHOro mpoliecca OCyIECTBISETCS B CIEHUANbHBIX YUeOHBIX ayIUTOPHIX
YHHUBEPCHUTETA JIJISl TIPOBEACHUS 3aHATUH JIEKIIMOHHOTO THUIA, NMPAKTHUECKUX 3aHITUH, Jadopa-
TOPHBIX PAa0OT I'PYIMIOBBIX U MHAWBUAYAIBHBIX KOHCYJIbTAIMH, TEKYIEro KOHTPOJS U MpoMe-
JKYTOUYHOHN arTecTanuu. Bce ayauTopuu yKOMIUIEKTOBaHbI CIIELHUAIM3UPOBAHHON MeOenbio U
TEXHUYECKUMU CPEJICTBAMU O0YUEHUs, CIIy)KaIlllUMHU JUIs IPeACTaBIeHUsl yueOHOH nHbopmManun
Oosbioit ayautopuu. [Ipu HEOOXOIUMOCTH O0yUaIOIUMCS MpeJIaraloTcss Habopsl JEMOHCTpA-
IIMOHHOTO 00OPYAOBaHUS U Y4eOHO-HAIJISIIHBIX MOCOOUH, oOecneunBaroe TeMaTHUeCKue ui-
JIOCTPALIUU.

CamocrosTenbHas paboTa 00y4aroIMXCsl BBIOIHAETCS B CHIEIMATU3UPOBAHHON ayAUTO-
puu, KoTopas obopyaoBaHa y4yeOHON MeOenblo, KOMIBIOTEPHOW TEXHUKOM € BO3MOXHOCTBIO
NOJKII0UeHUs K ceTH «MHTepHeT» 1 o0ecredeHreM J0CTyna B JEKTPOHHYI0 HH()OPMAIIMOHHO-
obpasoBarenbhyto cpeny YIJITY.

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

TpeboBanust K ayTUTOPHUSIM

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-
BHUJIyaJIbHBIX KOHCYJIbTALlNN, TEKYIEH U
IIPOMEKYTOUYHOH aTTECTALUU.

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

Jlaboparopus MexaHuka u MoJIeKyJIsipHas (pr3HKa:
CreHapl [UIsl JTabOpaTOpHBIX paboT — 2 mT. (3BYKOT€HEpaTop,
MYJIETUMETD, ocriuiorpad)

JlaboparopHas ycTaHoBKa «BeKTopHOE ClIOKeHHe CHI» - | TIT.

[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)

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

JlabopaTopHasi ycTaHOBKa B KOMIUIEKce — 1 IIT. (ToJsipu3arop,
aHaIIM3aToP, JTIOKCMET)

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

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

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-
OOTEI

Cromnbl, CTynbs, 3KpaH, mpoektop. Paboune mecrta cry-
JIEHTOB, OCHAIIEHBI KOMITHIOTEPAMHU C BBIXOJIOM B CETh
HuTepHeT U 3MEKTPOHHYI0 HHGOPMalMOHHYIO o0pa-
30BaTENbHYIO CPENY.

[Tomemienne ans XpaHeHUs U Tpodu-
JAKTUYECKOTO OOCITYKMBaHUS y4eOHOTrO
o0opyoBaHus

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

32




