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Pazpaboruuk: ct. mpenoaaBarens CnaBopocosa E.B.

[Tporpamma onoOpeHa Ha 3aceqaHud Kadeapbl TEXHOJIOTHYECKOTO OO0OpYIOBaHUS OT
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3aB. kadenpoi, K.T.H., 1oreHT Ky3un A.A

Pabouas nporpamMma IUCHMIUIMHBI COTIIACOBaHA Ha 3aCE€JaHUU METOAMYECKOM KOMUCCUU TeX-
Hosorudeckoro ¢akynaprera oT 20.02.25, mporokon Ne 6.

IIpencenarenb METOAUYECKON KOMUCCHUH, K.T.H., ToueHT Heponosa E.1O.



1 Ileau ¥ 337244 JUCHUILIHHBI
Heab n3yvyenust JucunanHbl «Pu3uka»: GHopMUpOBaHKE TIPEICTABICHUM, TOHATHI, 3HAHUN

0 (pyHZaMEHTaNBHBIX 3aKOHAX KJIACCUYECKOW M COBPEMEHHOW ()M3MKH M HABBIKOB NMPUMCHCHHS B

npodeccnoHaNbHOM eATeNbHOCTH (PU3UUYECKUX METOIOB M3MEPEHUN U UCCIEeNOBaHHUM, HEoO0Xoau-

MBIX JIJISl U3yYEHUS] CMEKHBIX TUCIUILINH, IS TPOAOKEHUST 00pa30BaHusl.

3agauyu AUCHMILINHBI:

1. V3yueHue OCHOBHBIX H3YYCHHE 3aKOHOB MEXAHUKH, TEPMOJMHAMHUKH,
AJIEKTPOMAarHeTU3Ma, ONTUKH,  ATOMHOM (PM3UKU U OCBOCHHE METOIOB
pelieHust 3ajad;

2. Pa3BuTHE JOTUYECKOTO MBIIUICHHUS;

OBnasieHre METoJaMH JIA0OPATOPHBIX MCCIIEAOBAHUNT;

4. Pa3BuTHE yMEHMI U HABBIKOB 110 IPUMEHEHUIO 3aKOHOB (DM3UKH [T pEIIeHUs
MPHUKJIATHBIX 3a/1a4 MPUMEHUTEIFHO K BBIOPAHHOH CIIEIMaTbHOCTH ¥ TPAMOTHOM
WMHTEPIPETAINH [TOJIYYeHHBIX DPE3YJIbTaTOB.

5. TlpuoOpereHre HaBBIKOB CAMOCTOSITENILHOU Pa0OTHI C YIeOHOH JINTEpaTypOH.

(98]

2 Mecto y4eOHOii AucuumiIuHbl B cTpyktype OOII
Juctunnnna «Pu3ukay OTHOCUTCS K 00s3aTeIbHOM YacTH (peAepaaIbHOTO TOCYAapCTBEHHOTO 00-
Pa30BaTEILHOIO CTaHapTa BBICIIEr0 00pa30BaHUs 110 HaIpaBIeHUIO MoAroToBKU 35.03.04 Arpo-
Homus. [Ipoduis moaroroBku TeXHOIOTHU TPOU3BOACTBA NPOAYKIIMH pacTeHueBoacTBa. Ko muk-
na o yuebHomy miany: b1.0.11

OcBoenue yueOHOH nuctuminabl - «Pusnka» 0a3upyercs Ha 3HAHUSAX M yMEHUSX, MOTy-
YEHHBIX CTY/IEHTAMU MPU U3YYECHUU HIKOJIBHBIX KYpcOB (DM3HKHU, MATEMAaTUKU U XUMHUH, & TAKKE BY-
30BCKMX AucuUILINH Takux kak 51.0.03.01 «Matematuka», 510.05.01 «Heopranuueckas Xumus».

K uncity BXOAHBIX 3HaHWH, HAaBBIKOB U BIAJCHUN CTYJEHTA, MIPUCTYNAIOUIETO K U3YUYEHUIO
TUCHUILTMHBI «Du3uKa», TOJKHO OTHOCUTHCS CIEAYIOLIEE:
1. Maremaruka.
Tewmbl:
1. TlepemeHHble BeIMUUHBI U (PYHKIIMOHAIbHAS 3aBUCUMOCTb.
2. Teopus npenenos, moHATHe o nupdepeHImane u Mpou3BOIHON, UX MPUIOKEHUS.
3. TlonsTue 06 MHTErpase u ero NpUIoKEHHUE.
4. JluddepenuuanbHbie ypaBHEHHsI MEPBOTO U BTOPOTO MOPSAIKOB.
2. Heopranuueckas Xxumusl.
Tewmsr:
Crpoenue BeriecTBa (aToM, nepuoanyeckuii 3akon J[.1. Menneneesa, nepuoanyeckas
TabJIMla XUMUYECKUX 3JIEMEHTOB, XUMUYECKasl CBA3b).
PacTBOpHI HEANEKTPOIUTOB U AIEKTPOIUTOB (JIEKTPOIUTHYECKAS AUCCOLIUALIHS).

3HaHus, yMEHUS U YMEHUs, GOpMHUpPyEMble JaHHOW yueOHOM TUCIMIIMHOMN, HE0OXO0AUMBI
JUTSL U3YYEHHUS TIOCTEAYIOIINX JUCIUTUINH, TakuX Kak b1.B.04 «OcHOBBI Hay4YHBIX UCCIIEIOBAHUNY ,
b1.0.17 «MexaHu3anust paCTEHUEBOACTBAY , IOATOTOBKU K UTOTOBOW IOCYJapCTBEHHOM aTTECTallUU.
Kpowme Toro 3Hanusi, ymMeHus u BiaJieHus, popMUpyemble JaHHON y4eOHON NUCHUIIIMHOMN SBISIOTCS
6a30# 1711 3¢ (HEeKTUBHOTO POXOXKACHUS IPOU3BOJICTBEHHOM NMPAKTUKH, HAITMCAHUS KYPCOBOT'O IIPO-
€KTa ¥ BBITYCKHOM KBATM(PHUKATMOHHOMN pabOTHI.

3 Komnerenuun o0yuyarwuerocs, (popMupyembie B pe3yJibTaTe 0CBOEHHUS y4eOH O
AUCUMILTHHBI

KOZ] N HAMMCHOBAHHEC KOMIICTCHIIUU KO}I H HAHMCHOBAHMEC MHIMKATOpPpA NOCTHIKE-
HUSA KOMIIETCHIIUU

OIIK-1 Cnocoben pemats TtunoBble 3amgaun | U-1onk-1 JleMOHCTpUpyeT 3HaHHE OCHOBHBIX
npoecCHOHATLHON JEeITeTbHOCTH Ha OCHOBE | 3aKOHOB ~MAaTE€MaTHYeCKHMX M ©CTECTBEHHBIX
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3HAHUHA OCHOBHBIX 3aKOHOB MAaTE€MaTHYECKHX H
€CTECTBEHHBIX HAyK C NMPUMEHEHHuEeM HH(popMa-
LUOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUI;

Hay4HBIX, a TaKxke o0menpodeccHoHaIbHbBIX
JTUCITUTINH, HEOOXOAUMBIX ISl PEIICHUS THUIIO-
BBIX 33J1a4 IIPH BO3JICIBIBAHUN OBOIIHBIX, TIJI0J10-
BbIX, JICKAPCTBEHHBIX, JIEKOPATUBHBIX KYJIbTYp U
BHHOTpaJa

N-20nk-1. crionb3yeT 3HaHUS OCHOBHBIX 3aKO-
HOB MaTeMaTHYECKHX M €CTECTBEHHBIX HAYK JJIs
pellleHusT CTaHAAPTHBIX 33/1ad B OOJACTH pacTe-
HEBOJICTBA

N1-30mnk-1 [Ipumenser nH(OPMAIIMOHHO-
KOMMYHUKAITMOHHBIC TEXHOJIOTMH B PEIICHUH
TUMOBBIX 33Jla4 B 11 KOMMYHUKAIIMOHHBIX TEX-
HOJIOTHH 00JIaCTH PaCTEHEBOJICTBA

4 CTpyKTypa U cofep:KaHUue Y4eOHOM TUCHUIIINHBI

O6mmas TpyA0EMKOCTh IUCHUIUIMHBI COCTaBIsET 4 3a4ETHBIC €IUHUIIBI.

4.1 CTpykrypa y4eOHOMi TUCHUIINHBI:

Bcero yacos
dopma 00yueHust

Bun yuebnoit paboTbl Outio 340410

2 Cemectp 2 Kypc
AynutopHble 3aHATHUS (BCEro) o1 16
B mom uucne:
Jlekmuu 17 8
[IpakTryeckue 3aHATUA 17
JIaGopaTopHbie paboOThI 17 8
CamocTtosiTenpHas paboTa 84 119
KOHTPOJIb 9 9
Bua npomexxyTodHO# aTTecTanun JK3aMeH JK3aMEH
OObmas Tpy10€MKOCTb, Yachl 144 144
3a4éTHbBIE EIUHUIILI 4 4

4.2 Coaep:xaHue pa3iesioB y4eOHOM U CIUNINHBI

Pa3zoen 1. @Quzuueckue 0CHOGbL MEXAHUKU.
IIpeamer ¢uznku. Metonsl pr3nyeckoro ucciae0BaHus; ONbIT, TUIIOTE3a, SKCIIEPUMEHT, TEOPHSL.
Junanexktruyeckuil MaTepuanusM 1 gusuka. Baxneiue stansl ucropuu Gpusuku. Pons ¢pusuku B
Pa3BUTHM TEXHUKU U arpONPOMBIIIUIEHHOT'O IPOU3BO/ICTBA; BIMSIHUE TEXHUKHU HA pa3BUTHE (PU3UKH.
®duszuka Kak KyapTypa MojenupoBanus. KoMmmberorepsl B coBpeMeHHOM gusuke. Ponb ¢usuku B cra-
HOBJICHHH MH)KEHEPA JIECHOTO U JIECOMApKOBOT'0 X03sicTBa M arpoHoma. O011ast CTpyKTypa U 3a/1a4u
Kypca ¢pusuku. Pazmeprocts ¢puznueckux senuuud B CU.
Kunemaruka, e€ 3agaun. J[Bmwxkenue, kak opma cyiiecTBoBaHust Marepuu. CUCTEMBbI KOOpIUHAT U
CTerneHu cBo0o/Ibl. MaTepuanbHasi TOuKa CJIOKHbIE Tesa. MHOroMepHOCTh OKpyXkatoiiero mupa. Ku-
HEMaTHYECKHE YPaBHEHMsI, IEPEMEIIEHNE, CKOPOCTh, yCKOpeHHe. CKOPOCTh U YCKOPEHHE NPU paB-

HOIICPEMCHHOM JABUKCHHUH.




ITokoi 1 paBHOMEpPHOE NIPSAMOJIMHEMHOE ABUXKEeHUE. [IpUHIIUII OTHOCUTEIILHOCTH, ITIOCTOSIHCTBO CKO-
pocTH cBeTa (mocTynarsl DiHImTeHa). OOmUK ciydail MpPOCTPaHCTBEHHO-BPEMEHHBIX COOTHOIIIE-
nuil. [IpeobpazoBanus Jlopenua. I'paHuIpl IPUMEHUMOCTH KIACCHYECKON MEXaHUKH.
JuHamuka, e€¢ 3agaun. 3akoHbl JuHaMuky (HbproToHa) 11 MaTepualbHOW TOYKH, UX B3aUMOCBSI3b.
WNHuepunanpHble 1 HEMHEPLMAJIbHBIE cUCTEMBI oTcyeTa. Cuia U Macca. YpaBHEHUE JIBUKEHUS MarTe-
PHAJIBHON TOYKH M IIPUMEpPHI penieHus. MMIysbC Tena 1 UMIybC CHIIbI, CBA3b MEXIY HUMHU. 3aKOH
COXpaHEHHS MMITyJbCa B MEXAaHMUYECKUX CHCTEMax W OmoJormueckux oObekrax. OOmmme MmoHATHS
CHJIBI KaK CKOPOCTH M3MEHEHUs uMnysibca. Cuilbl B IpUpoJe (cuia TSHKECTH, CHIIa TPEHUs, yIIpyrue
CHJIBL, CUJIBI TPEHHS U JIp.). 3HaYCHUE CHUJI JCHCTBYIOIIMX B MPUPOE IS )KU3HEACATEIbHOCTH Ono-
JIOTHYECKUX OOBEKTOB M UX MPAKTUYECKOE MCIIOJIb30BaHUE B arpOTEXHUKE (CYLIMIIbHBIC, 36PHOOUYH-
CTUTEJIbHBIE, 36pPHOPA3AEIUTEIbHBIC U JIP. MALIUHBI).
Mexanunueckasi paboTa U MOLIHOCTb. DHEPrus Kak oOlas KOJIMYECTBEHHAs Mepa Pa3IudHbIX (opM
JBUKEHMSI MAaTEPUM U BUJOB B3aUMOJIEHCTBUS. DHEPrusi MEXaHUYECKOM cuctembl. Kunernueckas u
NOTeHIMabHast 3Heprus. ['paduyeckoil npeacraBieHne SHEPIUN, NOTEHIIMAIbHbBIE KPUBbIE U TIOTEH-
LMAJIbHBIE [TOBEPXHOCTU JJISl CUCTEMBI B3aUMOJAECHCTBYIOLUIMX TOYEK. 3aKOH COXPAHEHHUs U IpeBpa-
LICHMSI DQHEPTUU B MEXAHUKE.
KunemaTnka u nmHamuka TBepaoro tena. [lonsrue tBepaoro tena. Kunematuka v 3aKOHBI IMHA-
MUKH BPAIIATEIBHOTO ABMKEHHA. MOMEHT CWJI, MOMEHT MHEPLUU, MOMEHT UMITYJIbCA W MUMITYJIbC
MOMEHTa CUJIbl. YpaBHEHUE JBMKEHMs Bpalarouuxcs Tejd. MOMEHTbl MHEpLUUU HEKOTOPBIX TEN.
Teopema IllTelinepa. 3aKOHBI U3MEHEHUS U COXPAHEHHUsS MOMEHTA MMITYJIbCA U DHEPIUU C yYETOM
BpauieHus. [I[puMeHeHre OCHOBHBIX 3aKOHOB U ITOHATUN MEXAaHUKH B CEJIbCKOXO3IMCTBEHHOW TEXHU-
KeE.
Mexanuyeckue kojedanus U BoHbl. O01Me cBeieHus o kojedanusax. Kunemaruka u quHamMuka
rapMOHHYECKOT0 KojiebaTenpHoro AprkeHus. KBasuynpyrue cubl. @U3nuecKuil, MaTeMaTH4eCKUi
U IPY>KMHHBIN MasiTHUKU. DHEPIrusi rapMOHUYECKUX KosneOaHuil. CBOOOAHbIE U BHIHYKICHHbIE KOJIE-
Oanus. Mexannueckuil pezoHaHc. Pe3oHaHC U aBTOKosIe0aHUs B )KUBBIX OpraHU3Max U TEXHUKE.
Crnoxenue xoneOaHuii.
BousnoBoit npouecc. Tunsl BoaH. YpaBHEHHE BOJIHBI, BOJTHOBOH (PpOHT, HHTEp(hEpeHIus BOJIH,
npuHuui I'roirenca-dpenerns.
DJIeMEeHThI MeXaHNUKH H CIUIOIIHBIX cpel. O01Ie cBoicTBa )XUAKOCTEH U ra30B. YpaBHEHHUE PaB-
HOBECHSI U IBUKEHUS KUAKOCTU. MneanbHas U BA3Kast )KUIKOCTU. [ MapocTaTrka HeC)KUMaeMo
xuIKkocTH. CTallMoOHapHOE IBUKEHHE UIeAbHOM ®UIKOCTH. Y paBHeHHe beprnymm. Koaddunuent
Bsi3kocTu. Teyenue no tpyoe. @opmymna [lyazeitns. ®opmyna Crokca. TypOyneHTHOCTD.

Paszoen 2. Monexkynapnana pusuxka u mepmoounamura
Moaexyasipio — Kunerundeckas Teopusi. MaeanbHblil ra3z. DMnupudeckre 3aKOHbI UAEAIBHOTO
rasa, ypaBHEHHE COCTOSIHUSA, IIPEIEIbl IPUMEHUMOCTH. CBSA3b MEXy MUKPO- U MAaKPOCKOITNYECKUMU
napamerpamu raza. OCHOBHOE ypaBHEHHE KUHETHUECKON TEOpHUM ra3oB (Uil JaBJICHMS, Ul TeMIIe-
patypsl). CpenHsAss KMHETHUYECKAs SHEPrusl MOCTYNATEIbHOIO JBMKEHUS MOJIEKYN. MOJIEKyIspHO-
KMHETUYECKOE TOJIKOBaHHE TemmepaTypbl. HeqocTnkumMocTh aOCOMIOTHOrO HYJNS W HEYHHUYTOXKae-
MOCTb ABMKEHHA. CKOPOCTH MOJIEKYIN Ta3a. 3aKOH pacHpeleleHHus MOJIEKYI MO CKopocTaM Makc-
BeJUIa, €r0 dKCIIepUMEHTalIbHas poBepKa. ['a3 B mose tarorenus, 6apomerpuueckas popmyna. At-
Mocepa raneT. 3akoH pacnpezeneHust bonbliMaHa, ero yHUBepCaJIbHBINA XapakTep.
VYrpyroe u Heynpyroe CTOJKHOBEHHE ydacTull (MoJiekyn). DddexktuBHoe ceueHue. CpenHee 4uciio
CTOJIKHOBEHHH U CpefHss AJTMHa CBOOOIHOTrO mpobera Mosiekyil. [IpakTHueckoe MOHATHE BaKyyMa.
SIBnenue nmepeHoca B razax: AU(Qy3us, TEIONPOBOAHOCTh, BHYTpeHHEe TpeHue. OOIHOCTh MoJie-
KYJISIPHO-KMHETUYECKOTO0 MEXaHU3Ma SIBICHUH MepeHoca, Kod(pQUIMEHTh MepeHoca, 3aBUCUMOCTb
ux ot temnepatypsl. uddysus, muddysus yepe3 MeMOpaHbl, 0CMOC, OCMOTHYECKOE JAABJIEHUE U €T0
POJIb B XKU3HEACATEIbHOCTU PACTEHUM. ATPOHOMHYECKHE IIPUEMBI PETYJIUPOBAHNUS BOJHOIO PEKUMA
B nouBe (npukarka, OopoHoBanue). Ternonepenaya. [IoHsTHE HallpaBIEHHBIX TPOLIECCOB.
PeasbHble razpl. OTKIIOHEHUE CBONCTB I'a30B OT UI€ATbHOCTU. MEKMOIIEKYIISIPHOE B3aUMOIEH-
CTBHE, DHEPTHS B3aUMOJICHCTBUS MOJIEKYJI. YpaBHeHue Ban-nep-Baanbca u ero ananus. M3o0Tepmel
Ban-gep-Baanbca, KpuTuueckoe COCTOSIHUE BEIIECTBA. BHYTpEHHss1 SHEPTHUs pealbHOIo rasa.



Kuakoe cocrossHue. XapaKTepUCTHKA KUIKOTO COCTOSHUS, CTPYKTYpPa KHUJIKOCTH, OJMKHUHN mops-
nok. [ToBepxHOCTHOE HaTsKeHue. HaydyHoe U MpakTH4YeCKOe 3HaYEHUE IIOBEPXHOCTHBIX ABJICHUH, HX
YHUBEPCAJIBHOCTD. [laBineHue 1moa UCKpUBICHHOW ITIOBEPXHOCTBIO XKUAKOCTH. SBICHUE KallUIUISPHO-
ctu. Mcniapenue, KAII4YeHUe )KUAKOCTEH. TepMoperyisiiys )KUBbIX OpraHu3MoB. BinsHue nosepx-
HOCTHBIX U KallWJUIAPHBIX SIBJIEHUH HA CTPYKTYpPY IIOYB, UX POJIb B IPOLECCAX )KU3HEAEATEIbHOCTU
YeJI0OBEKA, )KUBOTHBIX U pacTeHuil. [locTyrieHne nuTaTesIbHBIX BEUIECTB B PACTCHUSI U PETYJINPOBa-
HHE BOJHOTO PEKHUMA.
Kpucraaingeckoe cocrosinue. Kpucramueckue u amopdHsie Tena, ux otiimuue. Tunsl kpucrai-
JMYECKUX pemeTok. TeroBoe ABMKEHNE B pealbHbIX KprcTamiax. JedekTsl B kpucramiax. Termio-
BOE pacCIIMpPEHHUE TBEPABIX Tell. TernnoeMKocTs TBEpABIX Tell, 3aKoH J{rosonra u [Itu. Ilnasnenune
TBEPIBIX Te1. MeXxaHnueCKue CBOMCTBA TBEPABIX TEJI, YIPYTHE U IIaCTUUECKUe ehopMaliu, 3aK0H
I'yka. IIpounocTh TBepabIX Ted, onbIT Modde.
OcHoBbI TepMOAMHAMUKH. [1epBblii 3aKOH TEpMOANHAMUKYU. BHYTpEHHSS SHEprus UAeaabHOro ra-
3a. Yucio creneneit cBo6o b1, M3omporiecchl. AnnabaTuyeckuii mporecc, ero ypasuenue. Koaddu-
nueHT Ilyaccona. KommuectBo Teruiorel. Kitaccuueckas Teopus TEIIONPOBOJHOCTH. Y paBHEHHE
Maiiepa. PaboTa naeanbHOro raza B pa3iMuHbIX U30IPOLECCaX.
Bropoe nayano tepmoaunamuku. OOpatuMble U HeoOpaTUMbIe nporiecchl. CaMoperysuus 1 ycio-
BHs CYILIECTBOBAHUS KUBBIX OpraHu3MoB. TemioBsle 3HTponuu. I IpuMeHNMOCTb IEPBOTO U BTOPOTO
HayaJl TePMOJIMHAMUKHU K >KUBBIM OpraHuzmam. [IoHsATHE O TepMOJUHAMUKE HEOOPATUMBIX MpOILIEC-
COB M OTKPBITBIX CHUCTEM. DHTPOIMS B CHUCTEME OpraHM3M- OKpyXkaromas cpena. Teopema Ilpuro-
xwuHa. Ponb ciencteuii u3 teopemsl [lpuroxxuna B sxonorun. [IpeobpazoBanue sHepruu U poib Gpu-
3MKO-XMMHUYECKUX MPOLECCOB B OMOJIOTHYECKUX oObekTax. Bompockl OnosHepretuku, bnomMmexaHu-
KM, OMOaKyCTHKU U OMOHUKU JJIs1 arPOMHKEHEPUH.

Pazoen 3. dnekmpuuecmeo u mazHemusm.
DJIeKTpUYecKoe 1MoJie HeMOABMKHbBIX 3apsifoB. OCHOBBI AEKTPOCTATUKU. DIIEKTPU3ALUs TEIl U €€
IIPOSABJIEHUE B MPUPOJE U TexHUKe. Toueunsiii 3apsaa. 3akoH KynoHa, rpaHuiibl €ro IPUMEHUMOCTH.
OnexTpuueckoe nojie. HanpspkeHHOCTh U MOTEHLMAN 3JIEKTPOCTaTHUECKOro nojisi. CBA3b MEXIY HU-
Mu. CHJIOBBIE JIMHUY U OKBUIIOTEHIIMAJIbHBIE TOBEpXHOCTH. [Tone nunonsa n monexyinsl. Teopema
Octporpanackoro-I'aycca (nepBoe ypaBHeHue Makcgeina). [Ilpumenenue teopembl OcTporpaackoro-
I"aycca. PaGota B a5ekTprudeckoM rnoie, moTeHuuan. Bropoe ypaBHenue MakcBenia JUis 3JI€KTpo-
CTaTUKU. DJIEKTPOEMKOCTb, KOH/IEHCATOPhl. DHEPIUs eKTpocTarnyeckoro nois. [lone B cpene, nu-
NEKTPUYECKAs IPOHUIIAEMOCTh. DJIEKTPOCTATUYECKAS 3alUTA.
Monsipu3anus a1M3JeKTPUKOB. [IpOBOTHUKN U TUAJIEKTPUKH. (MO B 3JIEKTpUYECKOM noJie. Bu-
bl TIOJISIPU3AIMH IUDJIEKTPUKOB (JIEKTPOHHAs!, MOHHOTO CMeIlleH s, AumnosbHas). [lonspuzyemocTsb
aTOMOB M MOJIEKYJI. DJIEKTPUUYECKOE T0JIE€ B AUAJIEKTPUKeE. J{nanekTpruyeckas NpoOHUIIAeMOCTb, €€ 3a-
BUCHMOCTb OT TEMIIEPATYpPbl. DNEKTPOCTATHUECKAs MHAYKIHSL. CEerHETOAIEKTPUKH. DIIEKTPETHI.
[Tpe303mexkTpuueckuii 3P dexr.
IToCcTOAHHBIN JJIEKTPUYECKHH TOK. [I0CTOSHHBIN JIEKTPUYECKUN TOK. Y CIIOBUS CYILIECTBOBAHUSA U
XapaKTePUCTHKU MOCTOSIHHOTO TOKa. buoanekrpudeckuii moreHuan 1 OnoToku. Tok mpoBoguMoO-
cti. PopMynupoBka 3akoHa OMa JuIsd 3aMKHYTOH LIETH, €€ OJHOPOIHOTO U HEOTHOPOAHOIO y4acT-
KOB. TepMOMETpBI COPOTUBIIEHUS U AJIEKTpUYECKHe TeH30MeTpbl. HU3K0- 1 BhICOKOTEMITEpaTypHas
cBepxnpoBoauMocTb. [IpaBuna Kupxroda u npuHIUNbI pacueTa 3IeKTPUUECKUH 1enei. DnexTpude-
CKH€ IPOLECCHl B OMOJIOrMYECKUX 00BEKTaX. DIEKTPOIPOBOIUMOCTb PACTUTENBHBIX U KHUBBIX Opra-
HU3MOB, €€ IPUPOJA U METO/Ibl PETUCTPALIUH.
MarnuTHoe moJsie. QJIeKTPOMArHUTHAas HHAYKIMA. MarautHoe nosie 3emnu. [Ipuposa MarauTHO-
ro noiisi. Bekrop MarHuTHOM MHAYKIMU. MarHuTHbIN N0TOK. 3akoH bruo-Casapa-Jlaniaca u npume-
PBI pacyeTa MarHUTHOTO TOJISI MPOCTEHIIMX KOHTYPOB ¢ TOKOM. MarHuTHOE 1oJie ABMXKYILIErocs 3a-
psana. Cuna Amnepa u cuia JlopeHua. BzaumozelicTBue napajuiebHbIX TOKOB. MarHUTHBIE CBOMCTBA
BEILIECTBA.
SIBneHHE ANEKTPOMarHUTHOM HHAYKIMH. DJIEKTPOABIKYIIAs CHJIAa MHAYKLIUU. JIEKTPOHHBIA MeXa-
HU3M Bo3HUKHOBeHUs DJ]C uHAyKIMH. SIBIeHne caMOMHAYKITMN U B3aUMHOW HHAYKIMH. HIYKTHB-
HOCTb cosieHonaa. Toku @yko. DHeprus MarHuTHOr o noJis. Buxpeoe anexkrpuueckoe noie. Tok



CMelIeHHs. DIeKTpoMaruuTHoe nosje. [lporcxoxnenne OMOTOKOB. DIEKTPOMArHUTHBIE OIS KUBBIX
OpPraHU3MOB. DKCIIEPUMEHTAIbHBIC TIPOSBICHUS JICKTPOAMHAMUYECKUX SIBICHUMN, DJIEKTPOMAarHUT-
HBIE CENapaTopsl B arPOUHKEHEPUU.
DJIeKTPUYECKHUI TOK B ra3ax U pacTBopax eKTPOJUTOB. DJIEKTPUUECKU TOK B ra3e. [Iponecchl
MOHU3ALUHU U PEKOMOMHAIINH. DJIEKTPOIIPOBOJAHOCTD CIIA00MOHM3NPOBAHHBIX ra30B. [loHsATHE 0
asMe.
DNEKTPUYECKHUM TOK B JKUJKOCTU. DIEKTPOIN3. XUMUYECKUE UCTOUHUKHU ToKa. [TpuHImn aeicTBus
akKyMyJsiTopa. @u3ndeckoe AEUCTBUE IEKTPUYECKOTO TOKA.
JIEKTPONPOBOJIHOCTH METAJIJIOB M MOJYNPOBOAHUKOB. OCHOBBI 30HHOM TEOPUHU TBEPJOTO TEA.
3anoJIHEHHbIE U HE 3all0JIHEHHBIE 30HbI. [IpOBOIHMKY, IOTYIIPOBOAHUKN U U30JIATOPHL. 3aIllOJHEHHUE
sHeprerudeckux ypoBHel. [Ipunmmmn [Taynmu. CoOcTBEeHHAs U MPpUMECHAs! TPOBOAMMOCTD MOIYIIPO-
BOAHMKOB. PoTOoconporusieHue. TennoBu3opsl.
KoHTakTHBIE U TepMOdIeKTpHUYecKkne siBjieHusd. [loTeHnmansaas ssma, Yposerb Oepmu u padbota
BbIXOZA. TepMORIIEKTPOHHAS SMUCCHUS. DIEKTPOHHBIE JIaMITbl. JIaMIIOBBIE BBITPSIMUTENIN U YCUIIUTE-
JIM TIEPEMEHHOT0 TOKa. DIIEKTPOHHO-TyueBasi TpyOKa U ee IPUMEHEHNE B COBPEMEHHOM TEXHHKE.
KoHTakTHas pa3HOCTh NOTEHIMANOB. TepMoaneKkTpuuecKue ABIeHUs. TepMonapa U TEpMOdJIEMEHT.
YcTpoiicTBO 1 pUHLIKIT paboThl P-N-niepexoa. IlomyrnpoBogHUKOBbIE TPUOOPHI U UX UCIOIb30BAa-
HUE B arpOTEXHUYECKUX MCCIIETOBAHUSAX.
DJIEKTPOMATHUTHbIE KOJIe0aHUSI W BOJIHbI. OJIEKTPOMAarHUTHOE II0JIE M 3JIEKTPOMAarHUTHBIE
BOJIHBIL. M3i1ydeHune, renepanus, nepejada u npueM 3JIeKTPOMAarHUTHBIX BOJH. IIponeccel nepenaun
AJIEKTPOMArHUTHBIMH BOJIHAMH B OHOOOBEKTaX W HMX TNPUMEHEHHE B aBTOMAaTH3WPOBAHHBIX
TEXHOJIOTUSl IIPOM3BOJCTBA, IEPEPabOTKM U XPaHEHHs CEIbCKOXO3SMCTBEHHOM MPOIYKIMH.
®duznyeckoe U OMOJIOTMYECKOE JEHCTBHE ONTHUECKUX WM3IYYEHUH HA PACTUTENbHBIM M >KMBOTHBIN
MHUp.

Pa3zoen 4. Onmuka.
BoJsHoBas 1 reomeTrpuyeckas onTtuka. KopnyckyisipHas ¥ BOJHOBasi TEOPUH CBETa. DJIEKTpoMar-
HUTHas Teopus cBeTa. IIoHATHE O KBAaHTOBOM TEOPUU CBETA.
OCHOBBI T€OMETPUYECKON ONTUKU. 3aKOHBI OTPAXECHMSI U ITPEJIOMIICHUS CBETA, II0JIHOE BHYTPEHHEE
otpaxxeHue. [Ipubopsl reoMeTpuuecKOr ONTUKU: JIMH3BL, JTIYIIbI, 3€pKaia, MUKPOCKOM | T.1. DoTo-
Mmetpusi. Cuiia cBeTa, CBETOBOM MOTOK, OcBelIeHHOCTh. [lornomenue ceera. [lonstre o pusmosnoru-
YECKOM JICHCTBUHU CBETA.
SIBneHus1, onMchiBaeMble BOJHOBOM Teopueil cBeTa. lHTEepdepeHIys cBeTa, ycaoBUs NOSABICHUS
cTaTh4yecKoil uHTeppepeHInoHHoN KapTuHbL. [IpocBetnenue ontuku. MaTepdepomerpsl, UX uc-
nosp3oBanue. Judpakuus, tuppakuus ot menu, AMdpakiuonHas pemerka. [Tonstue o ronorpa-
¢un. PentrenoBckas Au@pakiys, peHTTEHOCTPYKTYPHBIN aHAJIU3 U €ro MpUMEHEeHUe K Ouonoruye-
ckuM oobektam. [Ipoctpancrsennas crpykrypa JJHK u PHK. Pa3pemaromias cnocoOHOCTs onTHYe-
CKHX MPUOOPOB.
Cser u BemecTBO. DIEMEHTHI ONITUKN aHU30TPONHBIX cpell. ECTECTBEHHBIN U MOJISIPU30BaHHBIN CBET.
[Tongpu3zanus cBeta npu OTpakeHUHU U MperaoMieHnH. 3akoHsl Maitoca u bproctepa. J[BoiiHoe ny-
yenpenoMieHue B kpucramiax. [Tonsgponael. OnTudeckas akTUBHOCTb, CaXapOMETPHsI, UCIIOJIb30Ba-
HUE SIBJIEHMSI BpaIleHHsI IJIOCKOCTH MOJSIPU3ALMK B MOJIEKYJISIPHON OHOJIOTHH.
Hucnepcus ceera. CriocoObl HAOMIOACHUS AUCTIEpCUH cBeTa. Teopus aucnepcun cBeta. HopmanbHas
u aHoMasbHas nucnepcud. [lornomenue ceera, 3akoH byrepa. CrieKTpsl MOTJIOMIEHUS, MOJIEKYISp-
HBIN CIeKTpasIbHBINA aHanmu3. PaccesiHue cBeta. Paccesnue cBera B atmocdepe. buopusnueckue sB-
JIEHUs MIPU B3aMMOJICHCTBUM CBETA C BEIIECTBOM.
KBanToBas ontuka. VMznydyeHue 1 MorjiomneHue TerioBoi 3Hepruu. AGCOIIOTHO YepHOe Telo. 3a-
koHbl Kupxroga, Credana-bonsiimana, Buna. HeBo3M0oxHOCTE 00BsICHEHHS 3aKOHOB TEILIOBOTO M3-
Jy4deHHus: BOTHOBOH Teopueil cBera. KBaHTOBBIN Xapaktep nznydenus. KBantsl (poToHsI) 1 X Xa-
paktepuctuku. ['ennosnepreruka. [Ipumenenue conneunoro uznydenus B AITK.
BHemnuil, BHyTpeHHMI U BeHTUIBbHBIA (hoToadexT. MccnenoBanus CroneroBa. YpaBHeHue DifH-
mTeiHa /i BHemHero poroagdexra. oTosneMeHTs 1 POTOYMHOKUTEIH, UX IPUMEHEHHE B aB-
TOMaTHKe U (POTOMETPUH. XeMOdJIEeKTpOMarHuTHas OMo’HepreTuka u ononHpopmaruka. Memnons3o-
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Banue CBY-, UK- u Y®-uzny4yennii B rexnonorusx AIIK s nepepaboTku 1 XxpaHeHHs MUIIEBOM
MPOIYKIIUH.

Pazoen 5. Amomnasn ¢usuxa

Crtpoenue atoma. JjieMeHTbl KBAHTOBOI MexaHukH. Mojens atoma Tomcona. OnbiTel Pesep-
¢bopaa no paccessHuIO anb(a-yacTull. SnepHas MOAeIb aToMa, €€ TPYAHOCTH. 3aKOHOMEPHOCTH B
atoMHbIx criekTpax. [Toctynatel bopa. OnbiT @panka u ['epua. bopoBckas Teopusi atoma BOJI0OpoOia U
BOJIOPOJIHOTIOTOOHBIX HOHOB, €€ HeAoCTaTKU. KBaHTOBBIE Yrcia. MHOTOAJIEKTPOHHBIE AaTOMBI H T1e-
puoauyeckuii 3akoH Meneneesa.

OTKpbITHE PEHTTEHOBCKUX JTy4yel U €CTECTBEHHON PaJIMOaKTUBHOCTH. BUIbI paioaKTUBHOTO pac-
naja v u3ydyeHuil. 3aKkoH paauoakTuBHOro pacnana. Ctpoenue aroma. CtabuibHbIEe U paIOaKTHB-
HbIe N30TONBI. COBpEeMEHHBIE METO/IbI PATMOXUMHHU U paanoduonorun. [Ipodaembl paano3KoI0Tuu.
[Ipuponaa Bo3eHCTBUS paJOaKTUBHOTO U3ITyYeHUs Ha >KUBbIe opranu3Mbl. KocMuueckuit ¢pon u
MyTaluu.

CrioHTaHHOE ¥ UHYLIUPOBAHHOE U3JIy4eHHE aTOMOB, KBAHTOBbIE F€HEPATOPHI (J1a3€phl), UX UCTOIb-
30BaHUE, IEPCIEKTUBBI IPUMEHEHUS (ceMuHap). bruosnornueckoe 1eicTBUE J1a36pHOTO U3ITY4YEHUS.
AToMHoe sigpo. Obmue cBenenus 06 aroMHbIX siapax. Hyknonsl. Ctpoenue snep, npupojaa saep-
HBIX CHJI, yCTOWYUBBIE U HEYCTOWUYUBBIE sijipa. VICKyCCTBEHHAsT paiMOAKTUBHOCTb. JHEPTHsI CBSI3U U
nedeKT Macchl aTOMHOTO siipa. MexaHu3M siiepHbIX peakiuil. Peakiuu nenenus u cuHresa. Llen-
Hble sAepHble peakuuu. Tepmosnepuble peakuuu. DHeprus ConHua u 3Be3n. Kocmuueckue siydu.
OnemeHTapHble YacTulibl. [IpuMeHeHHe paJMOaKTUBHBIX H30TONOB. buoiormdeckoe paelicTue
MOHU3HPYIOUIUX M3TyYeHUM U 3aliuTa oT HUX. Mcronb30BaHUE sIIEPHON dHEPruu. ATOMHAsI SHEp-
TS U OKpYXKarolias cpesia.

4.3 Pa3nesibl y4eOHOH JUCHUIIMHBI M BU/I 3AHATHH

No Jlexuun [IpakTu- Jlabopa- | CPC

n.n | HaumMeHoBanue pas- YyecKHue TOpPHBIE
ACJI0B JUCHUIIIINHBI 3aHIATHUA paboTsl

OYH 3a- | O4UH | 3a- | OYH | 3a- | OYH | 3204
04 04 o4

1 duznyeckue 0CHO- 4 2 4 6 2 18 | 26
Bbl MEXaHUKHU.

2 MonekynsipHas ¢pu- 4 2 4 ) 2 18 | 22
3MKa U TEPMOJIMHA-
MUKa.

3 DNEKTPUYECTBO U 4 2 4 4 2 18 | 26
MarHeTH3M.

4 Onrtuka 3 1 3 2 2 | 16 | 23

5 AToMHas pu3nKa 2 1 2 0 0| 14 | 22
Bcero: 17 8 | 17 - 17 | 8 | 84 | 119
Kontpo:p 9 9

4.4 J1abopaTOpPHBIA NPAKTHKYM.

No Tpyno-
€MKOCTh
B yacax

Tema 1abopaTopHOro MPaKTUKyMa

du3nyecKkne 0CHOBLI MEXAHUKH




1. | Onpenenenne ko3¢ duIMeHTa TPEHUS CKOJIBKEHHUS C TTOMOIIBIO TpruOOMeTpa. 2
2 | OnpeneneHue MOMEHTa MHEPITUHU KOJIECA ¥ CUITBI TPEHHSI B OTIOPE 2
3 | U3yuenune cBOOOIHBIX KOJIEOAHUH MTPYKUHHOT'O MasSTHHKA 2
MouJiekyasipHas GU3HKa U TEPMOJTMHAMHKA
4. | Onpenenenue koduimeHTa BI3KOCTH KUAKOCTH MeTo1IoM CToKca. 2
5 | OTHomIeHre MOJISIPHBIX TeruioeMKocTe metojom Kiemana- Jlesopma 2
6 | Ompenenenue ko3 PUIEEHTa TOBEPXHOCTHOTO HATSKEHHS METOJOM OTPBIBA 2
KOJIbIIa
DJIEKTPUYECTBO M MATHETU3M
7 | 'pagynpoBKka TepMoniapsl U onpenenacHue ee yaeabHoi repmol/[C. 2
8 | [Ipumenenne 3akoHOB Oma n Kupxroda ju1st pacyeToB dJEeKTPUYECKHX IIeTIei 2
Onruka. ®u3zuka aTomMa u siapa.
9 \ OrnpezesieHre KOHIICHTPALUK caxapa B paCTBOPE C MOMOIIBIO MO PUMETPA \ 2

5 Marpuua popMupoBaHus KOMIETEHIUH M0 JUCHUILUIUHE

Oo6menpodeccnoHaTbHBIC
OO1ee KOIMYECTBO KOMIIe-
Nerm.|  Paspmenbl, TeMbI AUCHUTUINHBI KOMIETEHIINH ——
OI1K-1
1 ®dusnvecKkue OCHOBBI MEXaHUKH. + 1
2 MonekynapHas puznka U TEPMO- + 1
JTUHAMUKA.
3 DJIEKTPUYECTBO U MAarHETU3M. + 1
4 Onruka + 1
5 AtoMHas pusnka + 1

6 Oopa3oBaTeibHbIE TEXHOJIOTUH

O0bemM ayauTOpHBIX 3aHATUN Bcero 51 yaca, B T.4. jekuuu 17 dac, npaktudeckue — 17 gac.,
nabopaTopHble paboThl 17 yac.
10 4. (20 %) — 3aHATHS B MHTEPAKTHBHBIX (popMax OT 00beMa ayAUTOPHBIX 3aHSTHIA.

Cemectp | Bun3za- | Hcnonb3yeMble HHTEpaKTUBHBIE 0Opa3zoBaTesibHble TexHOoJIoruu 1 | Kon-Bo
Hatus (JI, TeMa 3aHATUS 4acoB
JI3, I13)
2 J [Tpobnemuas nekius mo Teme «BTopoe Ha4yamo TEPMOAMHAMUKH. | 2
OHTpONUL.»
2 I3 Bupryansnas nabopatopHas pabora no teme «TeruoBoil nsura- | 2
TEJb)»
2 JI [TpobnemHas nekuus no Teme «JIEeKTPOMArHUTHAs HHAYKITUS. 2
2 JI [TpobnemHuas nekuus no Teme «PagnoakTHBHOCTBY. 2
2 JI3 BupryanpHas maboparopHas pabora mo Teme «PagnoakTUBHBIN | 2
pacriamy.
Uroro: 10




7 Y4eOHO-MeTOAMYECKOE O0eclevYeHHe CAMOCTOSTeIbHOH pPadoOThl CTYAEHTOB.
OueHouyHble cpeacTBa /sl TeKYLIero KOHTPOJS YCIeBaeMOCTH, NPOMeKYTOY-
HOIi aTTeCTAllMU N0 UTOraM OCBOEHHUSI TMCIUILIHHBI

7.1 BI/II[bI CaMOCTOSITEJIbLHOM paﬁoTbI, MOPHAAOK MX BBIIMOJHCHHUS U KOHTPOJISA

Ne Paszex (rema) Buasr CPC IHopsnok Beimoanenuss CPC Meron koutpos
n/m| AUCHUILIMHBI
1 dusnueckne oc- Honroroska k JIP,| PaboTa ¢ IeKIMOHHBIM MaTepHaIoM, OCHOB- | YCTHBIH ONpOC, MICEMEH-
HOBHI MEXaHUKH. | paboTa HaX MHIU- | HOW M JOTIONTHUTEIBHON JINTEPaTypOn, HH- HBI OTYET, TECTUPOBAHHUE,
BHIYalbHBIM 3a- | TEPHET- pECYpPCaMH, MOArOTOBKA OTYETA 110 peleHye 3a1a4 HHIUBH-
JTaHWUEM, ITOJIrO- JIP IyaJbHOTO 3aJaHus, 00-
TOBKa pedeparos. CYXKJICHUE TeM pedepaTos.
2 MonekynspHas [oaroroska x JIP,| Pabota c JIeKIIMOHHBIM MaTepHaIoOM, OCHOB- | YCTHBIH ONpoC, MUCEMEH-
¢usmka u TepMo- | paboTa HaJl MHAM- | HOM W JIOTIOJTHUTENIHHOM JINTepaTypoi, HH- HBII OTYET, TECTUPOBAHUE,
JUHAMUKA. BUJyalbHBIM 3a- | TEPHET- pecypcaMu, NOArOTOBKA OTYETa T10 pelieHue 3aJad UHUBU-
JlaHHUEeM, MOJro- JIP JyaJIbHOTO 3aJaHusi, 00-
TOBKa pedeparos. CYXKJICHUE TeM pedepaTos.
3 OnektpuuectBo u | [lonroroBka  k | PaboTa ¢ JeKUMOHHBIM MaTepuaioM, OCHOB- | YCTHBIH ONpoc, MMCbMEH-
MAarHeTUu3M. JIP, paborta Haj | HOU U AOMOJHUTEIHLHOUN TUTEPATYPOl, UH- HBII OTYET, TECTUPOBAHUE,
MHAWBHYalb- TEpHET- PecypcaMu, MOArOTOBKA OTYETA MO pelIeHue 3aJa4 UHIUBU-
HBIM  3aganmeM, | JIP, moaroroska oruera 1o JIP IyaJbHOTO 3aJaHus, 00-
MOJArOTOBKAa  pe- CyXXJEeHHUE TeM pedepaToB.
(eparos.

4 OnTuka. HoxrotoBka k | PaboTa ¢ IeKIIMOHHBIM MaTEePHUAIOM, OCHOB- | YCTHBIH ONpOC, MICEMEH-
JIP, paboTta Hajn | HOH M AONOJIHHUTEIHEHOW JIUTEPATypOH, HH- HBI OTYET, TECTUPOBAHUE,
HWHAWBUyalb- TEpHET- pecypcaMH, IOArOTOBKA OTYEeTa MO pelieHue 3a1a4 UHIUBU-
HBIM  3anaHuem, | JIP JyaJbHOTO 3aJaHus, 00-
MOJrOTOBKAa  pe- CYXXJIEHUE TeM pedepaToB.
(deparos.

5 AtomHas puzuka | Pabora Hajy wH- | Pabora ¢ IeKIMOHHBIM MaTepHaJIoOM, OCHOB- | Pemenue 3anay nHANBU-
JUBHUYyaTIbHBIM HOH U JONIOJIHUTENBHOM JINTEPaTypOu, UH- JyaJIbHOTO 3aaHus, 00-
3aJaHueM, TIOA- | TePHET- pecypcaMu CYXXJICHUE TeM pedepaToB.
rotoBka pedepa-

TOB

7.2 KoHTpOJIbHBIE BONPOCHI /IJIsl CAMONPOBEPKH

Pasnen (Tema)
AUCHMIINHBI

KoHTpoJibHBIE BONIPOCHI AJIs1 CAMONIPOBEPKH

duznueckue oc-
HOBBI MCXaHUKH.

1. Kunemaruueckue ypaBHEHHs, NEpeMEIIeHHE, CKOPOCTh, yckopeHue. Cko-
POCTh ¥ YCKOpEHHE TIPU paBHOIIEPEMEHHOM JIBUYKEHUU.

2. Tlokoi#t u paBHOMEpHOE MPSIMOIMHENWHOE ABMKeHUe. [[puHIIMI OTHOCUTETb-
HOCTHU, TIOCTOSTHCTBO CKOPOCTH CBETa (IIOCTYJIaThl DUHIITENHHA).

3. 3akonsl auHamuku (HpioTOHA) 711 MaTepUaIbHOM TOYKH, UX B3aUMOCBS3b.
WNueprmanbHble 1 HEMHEPIUATBHBIE CHCTEMBI 0oTcueTa. Cuiia U Macca.

4. VYpaBHeHHE [BIKEHUS MaTepUaIbHOW TOYKHM M TpUMephl perneHus. Hwm-
MyJIbC TeJIa ¥ UMITYJIBC CHIIBI, CBSI3b MEXTy HUMHU.

5. 3akoH COXpaHEHHUs WUMITyJbCa B MEXaHUYECKUX CHUCTEMax U Ouoiorude-
ckux oObekTax. OOIIMe MOHITHS CHJIBI KaK CKOPOCTH W3MEHEHHS MUMITYJIbCA.
Cuutbl B ipupoie (cuia TSKECTH, CUJla TPEHUS, YIIPYTrue CUIIbI, CUJIBI TPEHUS U
7p.).

6. 3HavyeHHe CUI JCHCTBYIOMUX B MPHUPOJAE M KUIHEACITEILHOCTH OUOJIO-
TUYECKUX OOBEKTOB M MX MPAKTUYECKOE HCIOJIb30BAaHWE B arpoOTEXHUKE (Cy-
HIAIbHBIE, 36PHOOYHCTUTENBHBIE, 3ePHOPA3ACTUTENbHBIC U JP. MAIIIWHBI).

7. Mexanundeckas paboTa ¥ MOIIHOCTb. DHEPrusl Kak 0011asi KOJUYeCTBEHHAs
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Mepa pa3IuyuHbIX (OpM IBMKEHUS MaTEPUH U BUIOB B3aUMOICHCTBUS.

8. Kunermueckas u mOTEHIIMATbHAS SHEPTHUSL.

9. 3akoH coxpaHEHUs U MpEeBpallleHus: YHEPIUH B MEXaHUKE.

KunemaTuka u JUHAMHMKA TBEPIOIO TeJa.

10. [TonsiTue TBepaoro tena. Kunemaruka v 3aKOHbI TMHAMUKU BpaIlaTeIbHOTO
JIBIDKEHUS. MOMEHT CWJI, MOMEHT HHEpPLHMH, MOMEHT HUMIYJbCa U HMITYJIbC
MOMEHTA CUJIbl. Y PaBHEHHE JIBU)KECHHS BPAILIAFOIINXCS T€Jl. MOMEHThI HHEPLIMH
HekoTophIx Ted. Teopema LrteiiHepa. 3aKOHBI U3MEHEHHUS U COXPAaHEHUS MO-
MEHTa UMITYJIbCa U YHEPrUU C y4yeToM BpauieHus. lIpumeHenne oCHOBHBIX 3a-
KOHOB M NOHSATUM MEXAHUKH B CEJIbCKOXO35MCTBEHHON TEXHUKE.
MexaHnnuyeckue KoJ1e0aHUsSI M BOJIHBI.

11. O6mme cBenenus o konebanusx. Knunematnka u ITMHaMUKa TAPMOHUYECKO-
ro kosnebaTenbHOro ABwkeHus. Kasuynpyrue cuibl. Ousnueckuii, maTemMaTu-
YeCKUI M NPYKUHHBI MasSTHUKUA. DHEPrus rapMOHUYecKnx kojebanuii. CBo-
0oJHbBIE U BBIHYXJIEHHBIE KoJeOaHua. Mexanundyeckuil pesonanc. PesoHanc u
aBTOKOJICOaHMS B )KMBBIX OpraHu3Max U TexHuke. CloxeHne KoneOanuu.

12. BonnoBoii nipouiecc. Tumsl BoJIH. YpaBHEHUE BOJIHbI, BOJIHOBOU (POHT, UH-
TepdepeHLus BoJIH, NpuHuun [rolireHca-dpenens.

DJieMeHThl MEXaHUKHU M CIVIOIIHBIX Cpel.

13. OGmue cBOMCTBA )KHUJIKOCTEH U Ta30B. Y paBHEHHE PAaBHOBECHS U JBIKECHUS
JKUJIKOCTH.

14. Ypasuenue bepnymnn? Koaddumuent Ba3koctu?

15. ®opmyna Ilyaseitna? @opmyna Ctokca?

16. Cxopocts Tena Bepaxaeres popmyioit V =2-9+0.2t Hajitu nepemerne-
Hue Tena yepe3 20c mocie Hayana ABMKCHHUS.

17. Teno, OpoleHHOE BEpTHKAIBHO BBEpPX, OBLIO Ha BBICOTE 8,6 M JBa pasa C
MPOMEXKYTKOM BpeMmenu 3 ¢. HaiiTu HauanbHyI0 CKOPOCTb.

18. [Iapuk maccoit 300 r ymapuicst 0 CTCHKY M OTCKOUWI OT Hee. OnpeneuTh
UMITYJIbC, TIONYYEHHBI CTEHKOW, €CIM B IMOCIEAHHI MOMEHT Iepell yaapoMm
mrapuk uMen ckopocts 10 m/c, HampasieHHyI0 oz yriioMm 300 K moBepXHOCTH
CTEHBI. ¥Y1ap aOCONIOTHO YIPYTHUil.

19. Teno maccoif 2 Kr ymano ¢ BBICOTHI 8§ M W YriayOwiock B cHer Ha 1,5 m.
OnpenenuTb CpeTHIOI0 CUITy COITPOTHBIICHUS CHETa.

20. Moot Maccoii 5 KT yaapsieT 1Mo HeOOoIbIIOMY KYCKY XkKeJe3a, JiexameMy Ha
HakoBaJibHe. Macca HakoBanbHM 100 kr. Maccoll Kycka »ene3a MmpeHeOpeys.
Vnap weynpyruii. Onpeaenuts KI1J] ynapa Monota npu JaHHBIX YCITIOBUSX.

21. Ha nunuHAp, KOTOPBIM MOXKET BpallaTbCcs OKOJO TOPHU3OHTAIBHOW OCH,
HAaMOTaHa HUTh, K KOHITy KOTOPO MPHBs3aH Ipy3uK. J[BUTasich paBHOYCKOPEH-
HO, Tpy3HK 3a 3 ¢ omyctuwicd Ha 1,5 M. Onpenenuts yrioBoe YCKOpeHHE L1H-
JMHJPA, €CIIH €T0 PaJnyC paBeH 4 cM.

X = Zsin(zt + 0.57:)

22. ManeHbKO€ TeJo COBeplIaeT KouebaHus 4 . Haiitn am-
TUTATYY, TIEPHO, HadaIbHYO (hazy KoieOaHHid, a TaK)Ke MAaKCUMAIBHYIO CKO-
POCTh U yCKOpeHue Tena (X JaHo B cM, T B).

[Tnockas BotHA pacmpocTpaHsieTcs BA0JIb MPsAMOil co ckopocTbio 20 m/c. JIBe
TOYKH, HAXOJSIIMECS HA 3TOM MpsIMOil Ha paccTossHUM 12 M U 15 M OT uctou-
HUKa KoyieOaHui, KoJaeOmoTcs ¢ pasHocThio a3 0,757 . HailTu 1yiMHy BOJIHBI,
HanMcaTh ypaBHEHHE BOJIHBI U HAWTH CMEIICHUE YKAa3aHHBIX TOYEK B MOMEHT
BpeMeHH, paBHbIU 1,2 ¢, ecnu ammuTyaa konedbanuii 0,1 m.

MonexyinspHas
¢u3uKa u TepmMo-

MouJaekyasipao — Kunernueckas Teopus.
1. WneanbHbIH ra3? DOMOupuvecKue 3aKOHBI UACATLHOTO ra3a?
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IUHAMHKA.

2. Kak 3anuceiBaeTcs ypaBHEHHUE COCTOSTHUATa3a?

3. OcHOBHOE ypaBHEHHE KWHETHMYECKOW TEOpUHU Tra3oB (A MaBICHUS, Ui
temneparypbl). CpelHsas KHUHETHYeCKasi SHEPrUsl MOCTYNATeIbHOTO JBUKCHUS
MOJIEKYI

4. Ta3 B mojne TaroreHus, 6apomerpuueckas dopmysna. ATMocdepa IIaHeT.
3akoH pacnpezeneHus boibliMaHa, ero yHUBEpCaIbHBIN XapakTep.

5. VYmpyroe m Heympyroe CTOJKHOBEHHE dYacThil (Moyiekyln). DddexkTuBHOE
ceuenne. CpeaHee YUCIO CTOJIKHOBEHUM M CPEIHsIs JITMHA CBOOOJHOTO Mpode-
ra mosekyn. [IpakTuueckoe nmoHsATHE BaKyyMa.

6. Huddysusa? TennonpoBogHOCTH? BHYTpEHHEE TpEeHUE?

7. OOUIHOCTh MOJEKYISPHO-KMHETUYECKOT0 MEXaHHW3Ma SIBJICHUI MepeHoca,
K03(pPHULIMEHTHI TepeHoca, 3aBUCHMOCTD UX OT TEMIIepaTyphl

8. OcMoc, 0CMOTHYECKOE JaBJICHHUE U €ro POoJib B JKU3HEAEATEIbHOCTH pacTe-
HUN. ATpOHOMHYECKHE MPUEMBl PErYIMPOBAaHUS BOJHOIO PEXKHMMA B IOYBE
(mpukaTka, 60OpOHOBaHUE).

9. Temnomnepenava. [ToHsITHE HAITPABICHHBIX MIPOIECCOB.

Peasibuble rasel.

10. OTKIIOHEHHE CBOMCTB Ta30B OT HJICATHHOCTH. MEKMOJIEKYISIPHOS B3aUMO-
JICUCTBUE, SHEPrUs B3aUMOJICHCTBUS MOJIEKYJ, KDUTUUECKOE COCTOSIHUE Bellle-
CTBa.

Kunkoe cocrosinue.

11. [laiiTe XxapaKTepUCTHKY KUIAKOTO COCTOSHUSA, CTPYKTYpa >KUIKOCTH, OJIMK-
Hul nopsi oK. [IoBepXHOCTHOE HATsKEHNE.

12. Ucnapenue, KUMsiYeHUE KUAKOCTEH. TepMoperymsius KUBbIX OPraHU3MOB.
BiusiHue moOBEpXHOCTHBIX M KalWJULIPHBIX SIBIEHUW Ha CTPYKTYpPY IOYB, MX
POJIb B IIPOIECCaX KU3HEACATEIbHOCTH YETIOBEKA, )KUBOTHBIX U PACTCHUH.
Kpucrannuyeckoe cocrosinue.

13. Kpucrannmuueckue u aMopHBIE Tella, UX OTIUYHE?

14. Jlepextrr B kpuctamiax. TemnoBoe pacuimpeHue TBEpAbIX Tell. Teruioem-
KOCTb TBEpJBIX Tel, 3aK0H J[rononra u Iltu. IlnaBnenne TBepabIx TeI.

15. MexaHunueckue CBOMCTBA TBEPJbIX TEJ, YIPYTHE U TJIACTHYECKUE Aedop-
Maluu, 3aKoH [ 'yka

OCHOBBI TEPMOAUHAMHUKH.

16. Kak ¢opmynupyercst mepBblii 3aKOH TEPMOJIUHAMUKH

17. Yemy paBHa BHYTpEHHSS SHEPTUS UAEAIbHOrO ra3a’?

18. Yemy paBHa paboTa U€aqbHOIO T'a3a B Pa3IUYHBIX H30IIpoLeccax?

19. O6parumeble 1 HEOOpaTUMBIE TIpoTiecchl? CaMOPETYIISINS U YCIIOBHS CYIIIe-
CTBOBAHMSI JKUBBIX OPTaHU3MOB

20. [IpumeHeHne TEepBOro M BTOPOTO Hadall TEPMOAMHAMHUKU K KHBBIM Opra-
HU3MaM.

21. IIpeoOpa3oBanne HEPTUU U POIb (HUIUKO-XUMHUYECKHX MPOIECCOB B OMO-
Joruyeckux oobekrax. Bompocsl 6MosHepreTuky, OMoMexaHUKH, OMOAKYCTHKH
1 OMOHUKH JJI1 arPOMH)KEHEPUH.

22. Ilon KakUM J1aBJI€HUEM HaXOAUTCS B OaJJIOHE BOJOPO/I, €CIIM EMKOCTh Oaj-
jgoHa 10 AUTPOB, a KUHETHYECKAs YHEPIHsl MOCTYHNATEeNIbHOTO IBUKEHHUS BCEX
MOJIEKYJ Bofopoa pasHa 7,5-10 Jxk?

23. TommuHa gepeBsIHHON CTeHbI paBHa 12 cMm. Kakoii momkHa OBITh TONIIMHA
KUPIUYHOHN CTEeHBI, 4YTOOBI OHA 00J1a/1aa TaKOH ke TEIUIONPOBOAHOCTBIO, KaK U
nepeBsinHas? Koaddunuent termmmonpoBogHoctu nepesa pasen 0,17 Br/m-K, a
kupruya 0,69 Br/m-K.

24. OnuH KWIoMoIs ra3za m3obapuuecku HarpeBaetrcst oT 200C mo 600C, mpu
sToM ra3 nornomaet 1,2-107 JIx teruia. Onpenenuts 4uciio cTerneHeil cBo00 bl
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MOJIEKYJI ra3a, pupalleHue BHyTPEeHHEW SHEpTuu raza, padoTy rasa.

25. TennoBast mamuHa padortaer mo nukiry KapHo. Temneparypa HarpeBaTes
3270C. Omnpenenuts KIIJ| nukia v Temmeparypy XOJOAWIbHHUKA TEIUIOBOM
MAalIUHBI, €CJIM 3a cyeT 2 K/ TeroThl, MOJIy4YeHHOM OT HarpeBaress, MalluHa
cosepmaet padory 400 JIx.

26. Apron maccoii 4 T 3aaumaet oobem 0,1 1mM3 To gaBiieHuEM 2,5 MIla.
Haiitu Temnepatypy rasa, cuutas €ro ujcalbHbIM.

K cranbHoOl ipoBOJIOKE IMHON 2 M U paauycoM 3 MM mojiBelieH rpy3 B 200
kr. Yemy paBHa paboTa pacTsiKeHHs IPOBOJIOKU?

DIEeKTPUYECTBO U
MarHeTH3M.

DilIeKTprYecKoe 1moJie HelMOoABMKHbBIX 3apsii0B.

1. O uem rosopur 3akoH KynoHa, rpaHuIIbI €r0 IPUMEHUMOCTH.

2. Yro Ha3bIBAETCS HAMPSHKEHHOCTHIO M MMOTEHIIHAIOM 3JIEKTPOCTATUYECKOTO
noJis1. CBsI3p MEXly HUMH.

3. DIEeKTPOEeMKOCTh, KOHACHCATOPHI. DHEPTHUs JIEKTPOCTATHUECKOTO MOJIS.
ITose B cpene, nuaIeKTpUYeCcKas MPOHULAEMOCTh. DJIEKTPOCTATUYECKAs 3allu-
Ta.

IMoasipuzanus TUIJIEKTPUKOB.

4. 1IpoBOIHUKM U JUAJEKTPUKU. JJUII0IIb B BiIeKTpUYecKOM 1oJie. Busl moss-
puzanuu. [lonsgprusyeMocTb aTOMOB U MOJIEKYJI. DJIEKTPUUECKOE MOJIE B IU-
ANEKTpUKE. IU3IIeKTprIecKasi NPOHULAEMOCTh, €€ 3aBUCUMOCTb OT TEMIIEpaTy-
PBL.

IlocTOSAHHBIN JJIEKTPUYECKHI TOK.

5. VYcioBus CylecTBOBaHUS M XapaKTEPUCTHKH TOCTOSTHHOT'O TOKA.

6. buosnexTpuyeckuii noTeHIHAN U OUOTOKU. TOK MPOBOAUMOCTH.

7. ®opmynupoBka 3akoHa OMa /1J1s 3aMKHYTOH IeNH, €€ 0OJHOPOIHOTO U He-
OJTHOPOJIHOT'O YYaCTKOB.

8. TepMoMeTpbl CONPOTUBIICHUS U 3IEKTPUUECKHUE TeH30MeTpbl. Hu3Kko- U BBI-
COKOTEMIIEpaTypHask CBEPXIIPOBOIUMOCTD.

9. DnexTpuyeckue Npouecchl B ONOJOrHIYeCKUX 00BEKTaX.

10. DAEKTPONIPOBOANMOCTD PACTHUTEIHHBIX U )KUBBIX OPTaHU3MOB, €€ IPUPOIa
Y METOJBI PETUCTPALIUN.

MarnuTHoe noJie. JJIeKTPOMATHUTHAsI HHAYKIUS.

11. MarnutHoe nosne 3emin. [Ipuposa MarHUTHOTO MOJIS.

12. BexTop MarHUTHO#M WHAYKIWU. MarHuTHBIH MOTOK. 3akoH buo-Casapa-
Jlarutaca ¥ mpuMepbl pacdeTa MarHUTHOT'O TIOJISL IPOCTEUIINX KOHTYPOB C TO-
KOM.

13. MarauTtHOe 1oJje IBmKymerocs 3apsaa. Cruna Ammepa u cuia JlopeHna.
B3aumopeicTBie napajienbHbIX TOKOB. MarHUTHBIE CBOMCTBA BEIIECTBA.

14. SIBneHue r51eKTPOMArHUTHOW MHAYKIMU. DIEKTPOABUKYIIAs CUIIa MHIYK-
L1H.

15. [IpoucxoxaeHre OMOTOKOB. DINEKTPOMArHUTHBIE MOJIS JKUBBIX OPTaHU3MOB.
OKCIEpUMEHTAJIBHBIE NPOSIBIICHUS MIEKTPOAUHAMUYECKUX SBJICHUH, 2JIEKTPO-
MarHuTHBIE CEMApaTOpPhl B arpONHKEHEPHUU.

DJIEKTPHUYECKHI TOK B ra3ax  pacTBOpax 3J1eKTPOJIUTOB.

16. DnekTpuveckuii TOk B rase. [Iporecchl HOHU3AUN U PEKOMOMHAIIHH.
DJEeKTPONPOBOAHOCTD CIA00MOHN3UPOBAaHHBIX ra30B. [loHsATHE 0 MIa3me.

17. DnexkTpudeckuii TOK B KHJIKOCTH. DIEKTPOJIN3. XUMUUYECKHE HCTOUHUKH
Toka. [IpuHnun nefictBus akkymyisaropa. usndeckoe AeUCTBUE AIEKTpUYE-
CKOI'0 TOKA.

18. D1eKTpONPOBOAHOCTH METAIIOB U TIOJTYIPOBOTHUKOB.

19. IIpoBOTHUKH, TTOTYITPOBOJHUKA H U30JIATOPHL. 3allOTHEHUE dHEpreTHde-
ckuXx ypoBHeW. [Ipunnun [Taymnu.
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20. CoOcTBEHHAs U MPUMECHAs POBOJIMMOCTD MOIYMPOBOTHUKOB. DOTOCO-
IIPOTUBJICHKE. TEIIIOBU30PBL.
KoHTaKTHBIE M TepMO3JIeKTPUYECKHe SIBJICHHA.
21. TepMO3IEKTPOHHAS SMUCCHSL. DJIEKTPOHHBIE JTaMITbl. JIaMIIOBBIE BHIPSMU-
TEJIM ¥ YCUIIUTEIH [IEPEMEHHOI0 TOKA.
22. DNEeKTpOHHO-TTy4eBast TpyOKa U ee MpUMEHEHHE B COBPEMEHHOM TEXHUKE.
23. KoHTakTHas pa3HOCTh NOTEHIMANIOB. TepmoaniekTpuueckue sapiaeHus. Tep-
MoTapa ¥ TePMOAJIEMEHT. Y CTPOMCTBO M IPUHIIUIT paboTHI p-N-niepexona. [1o-
JYIPOBOJHUKOBBIE IPUOOPHI U X MCIIOJIb30BAaHUE B arpOTEXHUYECKUX UCCIIE-
JOBaHMSIX.

JIEKTPOMarHMTHbIE KOJIeOaHUS U BOJIHBI..
24. TIpornecchl nepeaauun 3JIeKTPOMarHUTHBIMH BOJIHAMH B OMOO00BEKTAX U UX
IPUMEHEHHE B aBTOMATU3UPOBAHHBIX TEXHOJIOTUS IPOU3BOJICTBA, IEPEPAOOTKH
Y XpaHEHHUsI CENIbCKOXO03SIMCTBEHHOM ITPOAYKIIUH.
25. ®u3nyeckoe u OHOIOTUYECKOe JeHCTBUE ONTHUECKUX U3Iy4EeHUI Ha pac-
TUTEJIbHBIN U )KUBOTHBINA MUD.
«DIeKTPHUYECTBO H MAarHETH3M
26. DJIC 6arapen 12 B. Haubomnpmras cuna Toka 5 A. Kakas HanOosbInas
MOIITHOCTh MOKET BBIACTUTHCS HA IMOAKIIOYCHHOM K OaTtapee pe3ucrope ¢ me-
pPEMEHHBIM COIIPOTHBIIEHHEM JIaMITOuKa U peocTaT, COeJMHEHHbIE MOCIE0Ba-
TEJIbHO, IPUCOEIMHEHB] K UCTOUHUKY TOKa. HanpsbkeHue Ha 3akuMax JiaMIoy-
ku 40 B. Conportusnenue peoctara 10 OM. BHeninss nienb notpedasieT Moli-
HocTh 120 BT. OnpeaenuTh cuily TOKa B LETH.
27. JlBa napasuiesbHbIX OECKOHEYHO AJIMHHBIX IPOBOJA, IO KOTOPHIM TEKYT B
OJIHOM HarpaBjieHuH Toku 60 A, pacnonoxeHnsl Ha pacctossHui 10 cM apyr ot
npyra. OnpenesnnTh MHIYKLIHIO MarHUTHOT'O TOJIs B TOYKE, OTCTOSIIEH OT 0f-
HOT'0 NPOBOJIHUKA HA PACCTOSHUU 5 CM U OT APYroro - Ha pacCTOSIHUM 12 cM.
28. IIpu sseKkTpoim3e pacTBOpa CEPHOM KUCIOThI pacX0yeTcsl MOIHOCTh P =
37 Bt. Onipenenutb CONMPOTUBIICHHUE JIEKTPOJIUTA, €CIH 3a Bpems t = 50 MmuH
BbIAENseTcss M = 0,3 r Bogopoaa.
29. A30T HOHM3HPYETCSI pEHTTEHOBCKUMHU JTydamu, OTipeeTuTh TPOBOTUMOCTb
a30Ta, eCITH B KOXKIOM KyOHUeCKOM CaHTHMeTpe rasa Haxoaures 107 map
MOHOB. [10IBUYKHOCTD MOJIOKUTENBHBIX HOHOB paBHa 1,27 , a OTpULIaTENbHBIX
1,81 cM %/B c.
30. Uemy paBHO OTHOIIICHHE YHCIIa CBOOOHBIX JICKTPOHOB B €JIMHHIIEC 00Be-
Ma y BUCMYTa U CypbMBI, €CJIM IPU HarpeBaHWU O1HOTro U3 crnaes Ha 100 K
Bo3HUKaeT Tepmo-2JIC 0,011 B?
31. Cuna Toka B LIeTH, COCTOSIIIEH U3 TepMONaphl U ralbBAHOMETPA COMPOTHB-
nernem 80 OM paBHa 2 MKA 1ipu pasHoctH craeB 350 °K. Onpeenuts compo-
TUBJIEHUE TepMonapsl, eciu e€ noctossHHas 47,9 mxB/K.
32. B uens nepemMenHoro Toka HarpsbkeHneM 220 B u gacroroit 50 't BKITIO-
YeHBI [ocye10BaTelbHO EMKOCTh 35,4 MK(], akTuBHOE conpoTusieHue 100 Om
u uHAYKTUBHOCTH 0,7 ['H. HaliTu cuimy Toka v najgeHue HanpsKeHusl Ha EMKO-
CTH, OMUYECKOM CONPOTHUBIIEHUU Y UHTYKTUBHOCTH.

Onrtuka

BoJsiHoBasi M reomeTprUecKasi ONITHKA.

1. KopmyckynspHas 1 BOJTHOBasi TEOPUHU CBETA.

2. DNeKTpoMarHWTHas Teopus cBera. [[oHsATHE 0 KBAHTOBOW TEOPHUH CBETA.

3. Kak ¢popmynupyroTcs 1 3alUCBIBAIOTCS 3aKOHBI OTPaXKEHUS U TPETOMIICHUS
CBETa, ITOJIHOE BHYTPEHHEE OTPAXKECHHUE.

4. TIpuOopsl reOMETPUUECKON ONTUKHU (JIMH3BL, JIYIIbI, 3epKaja, MUKPOCKOI U
T.J.)

5. ®oromerpusa. Cuna cBeTa, CBETOBOM MOTOK, OCBEIIEHHOCTb. [lornomenue
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cBeta. [lonsiTne 0 PU3HOIOTHIECKOM JCHCTBUM CBETA.

6. Wutepdepenius cBera, yCIoBHs MOSIBICHUS CTATHUECKONW HHTEPhEpEHIIH-
onHo# kaptunsl. [IpocBetnenue ontuku. MaTepdepoMeTpsl, X UCHIOIB30BA-
HUE.

7. JIndpaxuus, mudpakius ot menu, mudpakinruonHas pemnerka. [Tonstue o
rojorpadun. PeHTreHoBCKast Audpakius, peHTTeHOCTPYKTYPHBIN aHATIN3 U €ro
npuMeHeHne K OnonorundeckuM oobekTam. [IpocrpancTBennas crpykrypa JJHK
u PHK. Pa3pemaroniasi cnocoOHOCTh ONITUYECKUX MTPUOOPOB.

8. EcrecTBeHHBIN U NONIsSpU30BaHHbIN cBeT. [lonsgpuzanus cBeTa npu oTpaxe-
HUU U TIpesioMyieHuu. 3akoHsl Mantoca u bprocrepa.

9. JIBoitHoe myuenpenomiienre B kpuctamiax. [Tonspouasl. OnTrdeckas ak-
TUBHOCTb, CaXapOMETpUsl, UCIIOIb30BAHUE SIBJIICHUS BpPAILlEHUs IIOCKOCTH I10-
JSpU3AIUH B MOJIEKYJISIPHON OUOJIOTHH.

10. ducnepcus ceeta. CriocoObl HAOMIOICHHS TUCTIEpCUU CBeTa. Teopus Jauc-
nepcuu cBera. HopmanbeHas u aHoManbHas IUCIEPCUU.

11. lornomenue cera, 3akoH byrepa. CnekTpsl NOTIOLIEHUS

12. Paccesinue ceta. PaccesHue cBeta B atMmocdepe. buodusnueckue siBaeHus
IIPU B3aUMOJICHCTBUU CBETA C BELIECTBOM.

13. Yro Ha3bIBarOT aOCOIIOTHO YepHBIM TelloM. 3akoHbl Kupxroda, Credana-
bonbpumana, Buna.

14. KBanTs! (GpoToHBI) M UX XapakTepucTuku. [ 'enrosnepreruka. [Ipumenenue
cosiHeuHoro u3inydenus B AIIK.

15. B uem 3aKkITt049aroOTCsl BHEIIHHMA, BHYTPEHHUN (POTOIPPEKTHI.

16. Kak 3anuceiBaetcs paBHeHHe DiHIITEHA 17151 BHEIIHEro (GoTodddekTa.
®oT0371eMeHTHI ¥ (POTOYMHOKUTEIH, UX IPIMEHEHHE B aBTOMaTHKE u (HOTO-
METPUHU.

17. Yto Bam uzBectHo 00 ucnonb3oBanuu CBY-, UK- u Y ®-uznyuenuii B Tex-
nHonorusax AIIK ans nepepa®oTKu U XpaHEHUS MUIIEBON MPOAYKIIUH.

18. Ha y3kyro mienpb najgaeT HopMalbHO MOHOXPOMATHYECKUI CBET. YTOJ OT-
KJIOHEHMs JTy4el, COOTBETCTBYIOLIMX BTOPOM CBETJION AU(paKIIMOHHOM 1ooce,
¢= 1°. CKOJbKUM JIJIMHAM BOJIH TAJAIOIIEro CBETa paBHA MIUPHUHA IIeTn?

19. Tudpaxumonnas pemerka conepkut 100 mTpuxoB Ha MM JuIMHBL. Onpeze-
JIUTH JITMHY BOJIHBI MOHOXPOMAaTHYECKOTO CBETA, Ma/IalollEero Ha peuieTKy
HOPMaJIbHO, €CIIH YTOJl MEXKIY IBYMSI MAKCHMyMaMH MEPBOTO Mopsaka 8°.
OnpenenuTts 00111ee YNUCIIO TTIABHBIX MAKCUMYMOB B TU(PaKIHOHHONW KapTHHE.
20. IToxr kakuM YIJIOM JOJDKEH MajaTh My4OK CBETa U3 BO3/yXa Ha IMOBEpPX-
HOCTB KHJIKOCTH, YTOOBI P OTPAKEHUH OT JIHA CTEKJISTHHOTO cocyaa N1 = 1,5,
HATMOJHEHHOTOo BoAoK N = 1,33, cBeT ObLT MONHOCTHIO MONSPU30BaH?

21. CKOJIBKO PHEPTHUHU M3ITydaeTcs B IPOCTpaHCTBO 3a 10 9acoB ¢ ruromaan na-
xoTHOM 3emun I ra, umeromeit temnepatypy 27°C? CuutaTh 10YBY YEPHBIM T€-
JIOM.

22. ®oroH ¢ 3Heprueit 0,8* 10" JIx 6b1n paccesiH ipu 3¢ dexkre Komnrona Ha
cBOOOAHOM 3JieKTpoHE Ha yrod 180° . OnpenenuTs KWHETHUECKYIO SHEPTHIO
AJIEKTPOHA OTAAYH.

23. KBanTs cBeta ¢ sHeprueit 7,8%10-19 [k BBIpBIBAIOT ()OTOIIEKTPOHBI U3
Mmetasuia ¢ pabortoit Beixoaa 7,2 10-19 Jx. Haiftn MmakcuManbHbBIN UMITYJIbC,
nepejaBaeMblil MOBEPXHOCTH METaJljla P BbUIETE 3JIEKTPOHA.

AToMHas pusmka

Crtpoenue aTomMa. JjieMeHTbl KBAHTOBOI MeXaHUKH.

1. Kak ¢popmynupyrores nocrynarsl bopa. bopoBckas Teopust aTomMma BO0pO-
JIa ¥ BOJJOPOTHOTIOJOOHBIX MOHOB, €€ HEJOCTATKH.

2. Kaxwue xBaHTOBBIC unciia BaM n3BecTHBI? MHOTO3JIEKTPOHHBIE aTOMBI U TIe-
puoaMYeCKUi 3aKkoH MeHeneeBa.
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3. Kaxkue BuzbI BUIBI paAHOaKTUBHOTO pacnaga u u3nydeHui Bam n3BecTHb1?
4. Kak ¢popmynupyercs 3aKOH paJloaKTUBHOTO pacrnana. CTpoeHue aroma.
CrabuibHble U PaJUOAKTUBHBIEC U30TOIIbI.

5. CoBpeMeHHBIE METO/IbI PATMOXUMHH U PAAUOONOIOTHH.

6. Ilpupona BozaeicTBUs pagMOAKTUBHOIO U3IyUYEHUS HA KUBbIE OPraHU3MBbI.
Kocmuueckwuii hoH 1 MyTarum.

7. KBaHTOBBIE reHepaTopsl (J1a3ephl), UX UCIOIb30BaHUE, IEPCIIEKTUBBI ITPH-
MeHeHUs (ceMuHap). buosornueckoe 1eHCTBUE JIA3EpPHOTO U3JIyUEHUSI.

8. Hyxionsl. CtpoeHue sjep, NpupoAa SIAEpHBbIX CUJ, YCTOWYMBBIE M He-
YCTOWYUBBIE SAIPA.

9. MHckyccTBeHHast paJMOaKTUBHOCTb. DHEPrus CBA3M U Je(PEKT Macchl aTOM-
HOTO siApa. MexaHu3M sIepHbIX peakuuil. Peakuny nenenus u cunresa.

10. Llennsie saepHble peakiuu. TepmosiaepHble peakuun. DHeprus CollHIa
3Be3q. Kocmuueckue nyun. DneMmeHTapHble yacTulbl. [Ipumenenue paguoax-
TUBHBIX U30TOIIOB.

11. buonoruyeckoe AelcTBUE NOHU3UPYIOLIMX U3YyYEHHUH U 3alUTa OT HUX.
12. Mcnionb30Banue s1€pHOI SHEprun. ATOMHasi SHEPIUs U OKpYy’Karolias cpe-
Ja.

13. Yemy paBeH paanyc 3TOW OPOUTHI, €CIIU M3BECTCH OPOWTAIBHBIA MOMEHT
3JIEKTpOHA?

14. Pa3nuna mexay rosloBHbIMM JIMHUAMHU cepull Jlaiimana u banbmepa B anu-
Hax BOJH B CIEKTPE aTOMapHOro Boaopozaa pasHa 534,7 HM. Onpeneiauts 1o
3TUM JIJaHHBIM MTOCTOsIHHYIO [Imanka

15. Onpenenuts (B ATMHAX BOJH) CIEKTPaJIbHBIE AUANIa30HbI, IPUHAICKALIIE
cepusM Jlaiimana u bansMmepa.

16. Yem omnMyaercs MO CTPOEHHUIO SAPO JIETKOIO M30TONA Teius OT sijpa
CBEPXTSKENIOro Bojopoa (Tputus)?

' HaiiTm TOCTOSHHYIO pacmajga pajus, eCIH ero Nephoj Moiypacrasa
T=1550neT.

18. Ilpu pacnazne nuzotona dochopa 15P* 13 A7]pa ero aromMa BBIOpAchIBaeTCs
AJIEKTPOH W HEeUTpuHO. HamucaTh siAepHYI0 peakimio pacriaaa u3oromna ¢oc-
dopa u ompenenuth yrcia AN1 u AN2 atomoB, pacmagaronuxcs 3a mpome-
KyTku Bpemenn Atj= 10 gueit u At; = 1 . [lepBonayanbpHoe unciao atoMoB N,
=1,9-10"

19. CkoNBbKO SHEPTHH BBIACTSETCS IPH 00PAa30BaHUU OJHOTO TpaMMa TelTus U3
IIPOTOHOB U HEUTPOHOB?

IIpuMepsI TeCTOB AJIsl TEKYILIEr0 KOHTPOJIA 3HAHUI:
Onpenenenue MOMEHTa HHEPUHMH MaX0BOI'0 KOJIeCa M CHJIbI TPEHHUS B OIOpe.
Bapuanr 4.

1. Kakue BUAbI MEXaHUYECKOW SHEPTUH BbI 3HAETE?

1.

a) KUHeTH4YecKass  0) NOTeHIMajdbHAas B) KWHETHYECKas U MOTEHIHaIbHas

Ha 4to pacxomyercs MOTEHIMAlbHAs SHEPTHsl THPW, KOTOPOW OHa O0JIaaeT B BEPXHEM
MOJIOKEHUHU TPU IBUKEHUU TUPH BHU3?

a) Ha KHHETUYECKYIO SHEPTUIO THPH

0) Ha KUHETUYECKYIO SHEPTHIO TUPU U KoJleca U Ha paboTy IPOTHUB CHJI COTIPOTUBIICHUS

B) Ha pabOTy MPOTUB CUJI COMPOTUBIICHUS

B kakux enuHUIAX U3MepseTCs MOMEHT UHEPLUU?
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a) Hwm 6) kI M B) H
3.  Kak gBuxkercs TUps B yCTaHOBKe?
a) paBHOYCKOPEHHO  0) paBHO3aMEUICHHO B) paBHOMEPHO
4. Yewmy paBHA KMHETHYECKAas SHEPruUs Bpallarolerocs tena’?
2
a)W =mgt 6) w="" B) Wzﬁ
2 2
5. Uemy paBHa MOTEHIMANbHAS YHEPTHsl TeJa, HaXoJAIIerocs Ha 3eme?
a) W=0 0) W>0 B) W<0
Onpenenenne k03¢pGUuMeHTa NOBEPXHOCTHOI0 HATSKEHUSI METO0M OTPbIBA KOJIbIIA.
Bapuanr 1.
1. Kak 3aBucut cpemnee BpeMst "oceayioro" CymecTBOBaHMS MOJIEKYJ (BpeMs pellaKCaliu) OT TEM-
neparypbl? C NOBBIIIEHUEM TEMIIEPATYPBI 3TO BPEMSL:
a) He U3MEHseTCsl 0) MEJICHHO PacTéT B) YPE3BBIYAMHO YMEHBIIACTCS

2. B uém npuumnHa nosiBJIeHUs IOBEPXHOCTHOTO HATSKEHUS?
a) oOpa3yeTcs TIEHKA, OTpaHUYMBAIOIIAS KUIKOCTh CHAPYKHU
0) 13-3a HaJIM4US TOBEPXHOCTHOM SHEPTUU KUJIKOCTh OOHAPYKUBAET CTPEMJICHHE K COKpa-
HICHUIO
B) TaK KaK PacCcTOSHUE MEX/y MOJIEKYJIaMH B IOBEPXHOCTHOM
CJIO€ MEHbIIIE, YEM BHYTPH JKUIKOCTH
3. Cuna noBepXHOCTHOTO HATSKCHHsI HAIlpaBJICHA:
a) MO KacaTeJbHOW K TOBEPXHOCTH JKUAKOCTH, TIEPIIECHANKYIISIPHO
K Y4acTKy KOHTYpa, Ha KOTOPBIA OHA IeHCTBYET
0) 1o KacaTeabHOM K MOBEPXHOCTH, O] YIJIOM 45° K y4acTKy
KOHTYpa, Ha KOTOPBI OHA JIEHCTBYET
B) noJ yriioM 90° K MOBEPXHOCTH KUAKOCTU
4. KoaduireHT NoBEepXHOCTHOTO HATSKEHHS YUCICHHO PaBEH:
a) cuiie, IEHCTBYIOMIEeH Ha EAMHUILY JUTMHBI KOHTYPA, OTPAHMYMBAIOIIETO TIOBEPXHOCTH JKU/I-
KOCTH
0) cusie, IEUCTBYIOIICH Ha BCIO JUTMHY KOHTYpPa, OTPaHUYHBAIOIIETO
MOBEPXHOCTH YKUJIKOCTH
B) CBOOOJTHOM YHEPTUU TTOBEPXHOCTHOTO CJIOS KUIKOCTH
5. Koa¢pdunmeHT noBepXHOCTHOTO HATSKEHUSI XKUJIKOCTH 3aBUCUT OT:
a) CHJI TIOBEPXHOCTHOT'O HATSXKEHUSI
0) IpUPOABI JKUAKOCTH, HATUYHS TPUMECEH, YCIOBUHM, B KOTOPBIX KHUJIKOCTh HaXOAUTCH (B
YaCTHOCTH, OT TEMIIEPATyphl)
B) OT (pOPMBI U IUIOIIAAN TOBEPXHOCTHU SKUIKOCTH
6. B xakux mpesenax MOKeT H3MEHSATHCS KPaeBOM yrodl UTsl HE CMaYMBAIOIINX KHIKOCTEH?
a) ot 0° 1090°, 0) ot 0° 1o 180°, B) oT 90° o 180°.

I'paxyupoBka Tepmonapsl u onpenesenue eé yneabHoi repmolJIC.
Bapmuanr 3.
1. B yem 3akiroyaeTcsi TEPMOIIEKTPHUUECKUE SIBICHUS?
a) B BO3HUKHOBeHHH TepM0o-IJ[C B 3aMKHYTOH LIeTIH, COCTOSIIIEH U3 ABYX pa3HOPOIHBIX
METAJIJIOB, MECTA UX CJIOEB MOJAEPKUBATH IIPU Pa3HOI TEMIIEpaType;
0) B BOBHUKHOBEHUH TEPMOCOINPOTUBIIEHUS] B IPOBOJHUKE;
B) BBIIEIISETCS] HEKOTOPOE KOJIMYECTBO TEIUIA B CBASIX P MPOXOKACHUH TOKA 110 LETH, COCTO-
Aied U3 IBYyX Pa3HOPOJHBIX METAILIOB.
2.. 3aBHCHT JT1 paboTa BBIXO/Ia OT XUMUYECKON PHPO/IbI METAIIA U COCTOSTHUS €70 MOBEPXHOCTH?
a) 3aBUCHT OT 000MX (PaKTOpOB;
0) 3aBUCHUT TOJILKO OT XUMUYECKOM MPHUPO/IbI METAILIA;
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B) 3aBHCHT TOJBKO OT COCTOSTHHS TIOBEPXHOCTH.
3. Uto npencrapinsieT codoit Tepmonapa? Tepmornapa - 310:
) COG/IMHEHUS PA3HOPOTHBIX POBOTHUKOB,
0) mpuOop 117151 TPeoOpa30BaHUS TEIIOBOM SHEPTHH;
B) 3aMKHYTasl IIETIb U3 JBYX Pa3HOPOIHBIX METAILIOB.
4. Yem 00ycCIOBIICHAa BHEIIHSS KOHTAKTHAsI Pa3HOCTh MOTEHIIUATIOB?
) pa3IinyreM padoT BIXOJ1a CBOOOIHBIX 3JICKTPOHOB U3 METAILIA,
0) pa3HbIM 3HAUECHUEM BHYTPEHHEH SHEPrHH;
B) neiicrBremM BHerHer D/[C.
5. Ot yero 3aBucuT BenmurHa TepMo-IJ1C Tepmonapbl?
) OT TEMITEPaTyphbl U Pa3MEPOB TEPMOIIAPEL;
0) OT pa3HOCTH TEMIIEpATyp CIIOEB M OTHOIICHUSI KOHLIEHTPALMH 3JIEKTPOHOB B MeTajliax, oopa-
3YIOIIUX TEPMOIIapy;
B) OT COMPOTUBJICHUSI K TEMIIEPATYPBI.
6. Uemy paBHa Tepmo-23/1C B 3aMKHYTO# TIETTH, COCTOSIIICH U3 HECKOJIBKUX METAJIOB, B3ATHIX TIPU O/IMHA-
KOBOH Temreparype?
a) paBHAa CyMME KOHTAKTHBIX Pa3HOCTEH IMOTEHIIMAIIOB BCEX CITACB;
0) paBHa HYJTIO;
B) paBHa OECKOHEUHOCTH.

Onpenenenne KOHIEHTPAILMM CAXapa B BOJIHOM PAacTBOpe NPHU MOMOILIM MOJISAPUMeTpa.
Bapuant 2.
1. Kakoe BeniecTBo Ha3bIBAETCsl ONTUYECKH AKTUBHBIM?
a) CrIocOOHOE MOBOPAYMBATH INIOCKOCTh MOJISIPU3AIUY;
0) N30TPOITHOE BELIECTBO;
B) o0Jajiaroliee CBOMCTBOM JIBOWHOTO JTy4enpeToMIICHUSI.
2. Kakoe u3 cooTHomeHui cooTBeTcTBYET yrity bprocrepa? Cymma yrios:
a) maJIcHUs ¥ oTpakeHus pasHa 90",
6) maieHust 1 mpenoMIeHus pasHa 180°;
B) OTpaXeHUs U MpeaoMieHus pasHa 90°.
3. Kakue axTopsl BIUSIOT HA BEJIMYUHY YJI€IbHOIO BpallleHUs JaHHOTO BellecTBa?
a) HUKaKue, 3TO BEIMYMHA IOCTOSIHHAS;
0) KOHIIEHTpAIIHs pacTBOpa U JJIMHA CTOJIOA KUIKOCTH;
B) BJIMSIOT TEMIIEpaTypa U JAJIMHA BOJIHBI CBETA.
4. VIHTEHCUBHOCTb CBETA, IPOXOAIIETO Yepe3 NOIIPU3aTOP U aHAIU3ATOP, OIPEIEIISIOT 110 GopMy-
ae: |=lg Cosz(p. Yro o3HayaeT BeauunHa lg?
a) UHTEHCUBHOCTb CBETA, Ma/Ial0llero Ha aHaJInu3aTop, paBHas MOJIOBUHE UHTEHCUBHOCTH
€CTECTBEHHOI'O CBETA;
0) NHTEHCUBHOCTb €CTECTBEHHOI'O CBETA;
B) MHTEHCUBHOCTb CBETa, A/IAI0IIETO Ha MOJIIPU3aToP.
5. I1;mocko NoJIApHU30BaHHBIA CBET MOXKHO IOJYUYUTh:
a) MPOIYCTHB €CTECTBEHHBIH CBET Uepe3 HUKOJIb;
0) pH OTpa)KEHUH CBETA OT IPAHULIBI pa3/iena ABYX JAUAJIEKTPUKOBg €CIH
yroJl MajieHust 00JIbIle MPEAETbHOTO;
B) IIPH OTPaKEHUU CBETA, €CJIA YTOJI MaJIeHHs paBeH yriry bprocrepa.
6. IImockocTu monsipu3aluu OOBIKHOBEHHOTO U HEOOBIKHOBEHHOTO JIy4ei, BXOJISAIINX U3 OJHOTO
KpHUCTaa;
a) mapajuieNbHbI IPYT APYTY;
0) mepneHIuKyISIpHbI IPYT IpYTY;
B) MEPIEHINKYIISPHBI TTTABHOMY CEYEHHUIO KpUCTaIa.

IIpuMepbl BApHAHTOB MHAMBHAYAJIBHBIX 3aaHMIi
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IIpuMmepsl 3aqaHnii 10 TeMe «MexaHuKa».

1.

(1)/1Be MaTepuanbHbIe TOYKH JABHKYTCS COTJIACHO YPaBHEHUSIM: X1=4-
t+8 - t2—16 tuX,=2 t—4 t*+3 - t°. B kaKkoii MOMeHT BPEMEHU YCKOPEHUS ITUX
Touek OyneT oguHaKkoBbl? HaliTH cKOpOCTH TOUEK B 3TOT MOMEHT BPEMEHH.

(14) ABTomMOOMIB HABWXKETCS MO 3aKPYTJIEHHOMY IIIOCCE, UMEIOIIEMY paauyc
KpuBu3HbI 50 M. 3aKOH JBMKCHHUS aBTOMOOWIISA ¢o=10+10"-
t+ 0,5 - t% Haiiru CKOPOCTh ¥ TOJHOE YCKOPEHUE aBTOMOOWIIA Yepe3 5 ¢ mocie Hadana
JIBUKCHUSI.

(35)Uenosek maccoit 60 Kr, cTosIIMKA HAa KOHbKAaX Ha FOPU30HTAJIbHONW IIOBEPXHOCTH
JIbJ1a, JIOBUT JIETALIUN TOPU30HTAIBHO CO CKOPOCTHIO 15 m/c M4 maccoit 0,5 kr.
Koaddurment tpenus xoupkoB o jen 0,02. Ha kakoe paccTossHHE TpPU 3TOM OTKATHTCS
YEJIOBEK C MSIYOM?

(50)Ban paguycom 10 cm u maccoit 200 Kr Bpamiaercs o HHepuuu, aenas 5 oo/c.
K nunmmaapudeckod mMOBEPXHOCTH Bajia MPUKAIA TOPMO3AINYI0 KoJoAKy ¢ cuion 40 H.
UYepes 20 ¢ Bast ocraHoBuiCsS. OnpeaenuTs KOdPPUIUEHT TPEHHUS.

(53)Touka coBepuiaeT rapMOHHYECKHUE KOJI€OaHUs, B HEKOTOPBI MOMEHT BPEMEHHU
cMelnieHue Touku paBHo 7 cm. [Ipu yBenuuenuu ¢a3bl BABOE, CMEIIEHUE TOUYKU paBHO 12
cM. Haiitu amMmmutyny KonebaHuii.

(60)MarepuanpHast Touka Maccod 10 r coBepiiaeT rapMoHHYECKUE KosieOaHuS,
ypaBHEeHHE KOTOpbIX uMeeT Bua X = 0,2 - sin 8 « - t (m). Haiitu 3HaueHne BO3Bpaliaromei
cuiibl B MOMeHT BpemeHH 0,1 ¢, a TakXKe KHHETHYECKYIO SHEPruI0 TOYKH B JIAHHBIH
MOMEHT BPEMEHH.

Ipumepsl 3axanuii 1o teme «MoviekyasipHasi QUK.

(1.)Kakoit HauGonbiieil CKOPOCTH MOXKET JOCTHYb JOXKAeBas Karuist guamerpom 0,3
mM? CuuTaTh, YTO IS JOXKACBOW Karum crpaBemiuB 3akoH Crokca. Koaddumment
BA3KOCTH BO31yXa MPUHATH paBHbIM 17 MxH /M.

(20.) B cocyme emkoctsio 100 cM® comepxures Hekotopeii ras mpu 27° C.
Onpenenutb, HACKOJIBKO MOHU3UTCS JaBIEHUE Ta3a B COCYJE, €CIM BCICACTBUE YTEUKU U3
COCyJla BBIUIET 10% MOJICKYIL.

(39.) HUpeanbHas TeruioBas MaluHa, padotaromias mo nukiay KapHo, momydaer 3a
KKIbIH UK OT HarpeBatens 2,5 kJlx Teruia. Temnepatypa narpearens 400°C,
temneparypa xojomwibHuKa 300°C. Haiftu pa0oTy, COBEpLICHHYIO 3a OJMH IIHKII,
KOJIMYECTBO TEILIOThI, OTIAHHOE XOJOIMIBHUKY 3a LIUKIL.

(46.) HaiitTu u3MeHeHHME DSHTPONMU MpPHU H30TEpPMUYECKOM pacmupeHuud 10 T
KHcaopo/ia or oovema 25 11 10 odvema 100 1.

(60.) IIpu kakOM pacTATHMBAIOLIEM HANPSKEHUN MEIHBIA CTEPKEHb MOJYYUT TAaKOE e
yIJUHEHHUE, KaK ¥ npu HarpeBanuu Ha 100°C?

(73.) UYroOwl oxymaguth 2 Kr BoAbl, B3aToi mpu 40°C, no 10°C B Hee Opocator
kycouku Jpaa npu 0°C. TemioemMKocTh cocyna 80 Jlx/rpan. Kakoe KoianuecTBo
JbJ1a HaJI0 TIOMECTUTH B BOY?

IIpumepsl 3agaHuil o Teme «JEKTPUYECTBO 1 MATHETU3M»

(1) Paccrosinne mexay aBymsi ToueuHbMH 3apsaamu +8 HKn u —5,3 vKn paBHo 40 cwm.
Onpenenure HANpsSHKEHHOCTh W MOTEHIMAN MMOJIS B TOYKE, JieXkKalled MOCepeHe MEeXAy
3apsaamu. Yemy OyneTr paBHa HaNpsHKEHHOCTh M MMOTEHLMAI MOJIS, €CJIM BTOPOM 3apsia Oyaer
MOJOKUTENbHBIM?

(40) Ompenenute YHMCIO TOCIENOBATENBHO cOoeNMHEHHBIX 3neMeHToB ¢ DJIC 1,2 B u
BHYTpeHHUM comnpotuBiaeHrneM 0,1 OM Kaxablid, €CIH U3BECTHO, YTO NPH MOAKIOYEHUU

MOJIy4eHHOM OaTapen K JIByM HapaiielbHO

= COCTMHEHHBIM COMPOTUBIICHUSIM BEITMUYUHON
+| T 6 19 OM u 1ienu ujeT Tok 3 A.
[ 3. (74) Haiimure cwry TOKa B  KaXJIOM
R, R pe3ucrope:
R, 19
+ +
— E E, —




Ei=2B, E,=2B, E;=4B,
Ri=3 OMm, R»=4 OM, R3=6 Om

4. (77) OnexkTpoH, MpOWIS YCKOpSIOILYK pa3HocTh mnoreHiuanoB 400 B, Bieraer
HEPIEHIUKYJIIPHO CWJIOBBIM JIMHHUSAM B OJAHOPOJHOE MAarHUTHOE IMoJie ¢ MHAyKuue 1,5
MTn. Ompenenurte paanyc KpUBU3HBI TPAEKTOPUU M YACTOTY OOpaIIeHHUs JJIEKTPOHA B
MarHuTHOE I0JIE.

5. (124) PaguonpueMHUK MOKHO HACTPauBaTh HA IIPUEM PATUOBOJH PA3IMUHON JJIUHBI OT 25
M 110 200 M. B Kakylo CTOPOHY M BO CKOJIBKO Pa3 HYKHO HU3MEHUTb PACCTOSIHUE MEXIY
IUTACTHHAMU TUIOCKOTO KOHJIEHCATOpa, BKIIOUYEHHOTO B KOJICOATENbHBIH KOHTYP PUEMHHKA,
IpU Iepexoie K npuemy 6osee AIMHHbBIX BOJIH?

6. (126) B uens mepemenHoro Toka ¢ HampspbkeHneM 120 B mocrienoBaTenbHO BKITIOYCHBI

MPOBOJHUK C AKTUBHBIM CONpOTUBIEHHMEM 15 OM M Karymika MHAYKTUBHOCTBIO 50 MI'H.

Haiinute yacToTy TOKa, €CliM aMIUIUTYIHOE 3HAUE€HHUE CHJIbI TOKA B LIENHU paBHO 7 A.

IIpumepsl 3axanuii o teme «OnTuKa U aTOMHasi PU3NKAY.

(1) IIpu nepexozne cBera U3 KUJIKOCTH B BO3JIyX €r0 CKOPOCTh yBEJINYNIIAChH B
1,36 paza. Ha ckosibKO IpajlycOB OTKJIOHUTCS JIy4 OT IIEpBOHAYAJIbHOI'O HAIPaBJIEHUs, €CIIH
yroJ najieHust pase 35°7

2. (25) Panuyc BTOpOro TeMHoro koiblia HproToHa B OTpa)keHHOM CBETE paBeH 0,4
MM. OmnpenenuTs paauyc KpPUBHU3HBI IUIOCKOBBIYKJIOW JIMH3bI, €CIM OHA OCBELlaeTcs
MOHOXPOMAaTHUYECKUM CBETOM C JTMHOH BOIHBI 0,64 MKM.

3. (33) Ckonpko mTpUXOB Ha | cM MMeeT AUQPAKIUOHHAS PEIIeTKa, €CIH YeTBEPTHIN
MaKCUMYM, JAaBa€Mbli pEeIIeTKOM, P HOPMAJILHOM IaJIeHUH Ha Hee CBETa JJIMHON BOJIHBI
650 HM, OTKJIOHEH Ha 6° OT LIEHTPATBLHOTO MaKCUMyMa?

=

4, (66) AbcomoTHo uepHoe Teno umeeT temieparypy S00°K. Kakosa Oyner temmneparypa
TeJa, €CIH B pe3yJIbTaTe HArpEeBaHUS IMMOTOK U3IyYCHUS YBEITHMUUTCS B 5 pa3?

5. (98) Kpacnas rpanuna ¢otosddekra mis HEeKOToporo Metamia paBHa 275 uMm. Uemy
PaBHO MHHUMAJIBHOE 3HAYCHHUE YHEPTUHU (POTOHA, BBI3BIBAIOIIETO POTOdI(hDHeKT?

6. (102) Ckonpko aTOMOB TOJOHHUS pacmajgaeTcs 3a | CyTKH, eclii MepBOHAYallbHOE HX

ancio pasHo 10°?
B monHoM o0beMme WHAMBUAYaIbHBIE 3aJaHHs MPEACTABIECHB B METOAUYECKOM IOCOOUU:
WuauBuayaibHble 3aJaHus 110 (PU3HKE JUIS CENIbCKOXO03SIMCTBEHHBIX (aKyIbTeTOB. «MexaHHKa,
MOJIeKyJsipHasi (pU3uKa, HNMEKTPUYECTBO M MArHeTU3M, ONTHKA W aToMHas ¢u3ukay. Boiorma-
Momaounoe, 1999.

7.3 Bompocsl /151 TPOMEKYTOYHOH aTTecTAlluN
Bonpocsl a5 3xk3amMena

1. Mexanuueckoe nBmwkenue. [lonarue marepuanbHoil Touku. Cucrema ordera. TpaekTopus.
[lepemenienue. CpeqHsisi 1 MTHOBEHHasi CKOPOCTU. PaBHOMEpHOE U HEPAaBHOMEPHOE ABM)KECHHUS.
Yckopenue. HopmanbHOE M TaHIE€HIUMAIBHOE COCTaBIIAIONIME yCKOpeHus. IIpsMonunenHoe
JBWKEHHE MarepualibHOM TOYKM. DOpmynbl MyTM M CKOPOCTH IIPH PAaBHOYCKOPEHHOM
JBHYKECHUH.

2. KuHemaTHKa BpamaTeIbHOTO ABMKEHHUS. YTIIOBOE IEpEMEIEHHE, YIIIOBast CKOPOCTh, YTIIOBOE
yckopenue. Ilepuox oOpamienus, dvactora BpamieHusi. CBsi3p YIVIOBBIX U JIMHEHHBIX
XapakTepUCTUK. POPMyIIBI IyTH U CKOPOCTH IIPH BPAIATEIBHOM JIBH)KCHHH.

3. Jlunamuka. 3aKoHbI AMHAMMKH, TPAHUIBI UX NpUMEHEHUs. MMmynbc Tena, UMIYJIbC CHJIBL.
3aMKHYyTasl MEXaHUYECKasi CUCTeMa. 3aKOH COXPaHEHHUS UMITYJIbCa.

4. Cwibl ynpyrocTd, NpHYMHA HMX BO3HUKHOBeHMA. Jledopmarms, BuAbl Aedopmaruu. 3akoH

I'yka. Moaynb ynpyroctu.
5. Cuna tpenus. [Ipuuunbl ee Bo3HUKHOBeHUs. Buabl tpenus. Koaddumment tpenus.

20



10.

11.

12

13.

14.
15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

3aKOH BCEMHUPHOTO TArOTeHUs. PU3NYECKUI CMBICI ITPaBUTALIMOHHON ITOCTOSIHHOM. Y CKOpEHHE
cBoOouoro magenus. Cuia Tsoxectd. Bec Tena.

Pabora, MOIIHOCTB, €IMHUIIBI U3MepeHus. DHeprus. Kunernueckas ¥ NOTEHIMATIbHAS SHEPTHS
Tena. 3aKOH COXPaHEHMs U NIPEBPALLEHUS SHEPTHH.

BpamarensHoe nBHKeHHE TBEPIOro Tena. MOMEHT Bpamaromed cuibl. MOMEHT HMHepUuu
MaTepHaIbHOM TOYKH, Tenaa. OCHOBHOM 3aKOH JUHAMHMKM BpalIaTE€IbHOTO [IBHKCHUS.
Kunernueckast s3Heprusi BpaliaTelbHOIO JBUKEHHUS.

I'apmonunueckue konebaHus. YpaBHEHHE TapMOHUYECKHUX KosieOaHMH. AMIUINTYZAA, MEPHOZ,
yacrora, (aza. CMelieHue, CKOPOCTh, YCKOPEHHE IpH KOJIeOATEIbHOM JIBUKCHHUHU, HUX
rpadguveckoe n300pakeHue.

3aryxatomue KosneOaHusa. YpaBHeHHE 3aTyxaroumx konebanui. Kosddumument szaryxanwus.
Jlorapudmuueckuii JekpeMeHT 3aryxaHus. BeiHyxeHHble konebanus. Pezonanc.

Bonna. [loniepeunsie u npoa0abHbIE BOJHBI. Y paBHEHUE BOJIHBI, IJTMHA BOJHBI.

. Akyctuka. 3ByKOBble BOJHBI. [lopor cublmumocT, OojneBoii mopor. CyObeKTHBHBIE
XapaKTePUCTHKU 3BYKa:  BBICOTA, TEMOp, TPOMKOCTh. YJIBTPa3BYyK, €ro IPUMCHCHHE.
HNudpassyk.

[Tonarue maeanmpHOrO raza. ['a3oBbrii mpormecc. M3oTepmudeckuii, n300apHbIA, U30XOPHBIH,
annabaTHbIN polecchl. I'a30Bble 3aKOHBI.

VYpaBuenue MenneneeBa — Knaneiipona. OcHoBHoe ypaBaenne MKT.

Yucno creneHed cBoOonabl. BHyTpeHHsisi sHeprus wujeanpHoro rasa. CpenHss JuiMHA
cBOOOTHOTO TIpo0dera.

SBnenust mepenoca B razax. Juddysus. Ousmyeckuii cmpicn kodpduimenta auddys3um.
TermmonpoBomHOCTE. PHU3MUECKU CMBICH KO3((UIIMEHTa TEIUIONPOBOJHOCTH. BHYyTpeHHE
Tpenue. Pusnueckuit cMbich K03hGULIMEeHTa BHYTPEHHET O TPEHHUS.

Kpucrannuueckoe crtpoenue tBEpAoro tena. Kpucraminueckas pemérka. AHU30TPOMMUSL.
Mouno- n nomukpucramuisl. M3otponus. Bunel kpucrtamnos. TemnoBoe IBHXKEHUE 4YacTHLl B
KpHcTajuiax. TennoBoe paclIMpeHne TBEPIbIX TEIl.

XapaKkTepUCTUKA JKUAKOTO COCTOSHMs. TeIIoBOE€ IBMKEHHE YacTUL. BA3KOCTh >KHIKOCTH.
3akon Crokca. BeiBoa hopmyssl BsizkocTa MeTozoM CTokca.

IToBepxHOCTHOE HaTsKEHUE. J[OMOJHUTENBHOE AABJIEHUE MOJ NCKPUBIECHHON MOBEPXHOCTHIO.
®opwmyna Jlamaca. KanuiuiapHbie SBIEHUA.

dazoBble npeBpaieHus. Juarpamma paBHoBecus (a3. PeanbHblil ra3. YpaBHenue Bau-gep-
Baanbsca. Kpurnueckoe cocTosiHue BEIIECTBA.

OcHoBBl TepMoauHaMuku. OOpaTuMble W HeoOpaTuMble mpouecchl. [lepBoe Haudano
TepMoarHamMukH. [IepBoe Ha4amo TEpMOJUHAMUKH JIJIs1 U30MPOLECCOB.

Bropoe nauano tepmogunamuku. Lukn Kapro. Cxema paboTsl TENI0BOI MalIMHbBL. DHTPOIHSL.
CsoiicTBa sHTponuu. [IpuHLIKMIT BO3pacTaHus SHTPOIHH.

OnekTpocraTnyeckoe nose. HanpsykeHHOCTh 2J€KTpOCTaTHUeCKOro moiisd. CHII0BbIE TUHUM, UX
cBoiicTBa. [lorok BekTopa HampskeHHocTH. Teopema Octporpaackoro-I'aycca. [Ipumeps! ee
pUMEHEHHs! (PaBHOMEPHO 3apsiKeHHass OeCKOHEeUHas! MIIOCKOCTh, MOBEPXHOCTHO 3apsiKEHHas
chepa).

PaGora mpu mepememieHMM ~3apsia B 3JeKTpocTaTMyeckoM — mone.  [loTeHuman
ANEKTPOCTATUYECKOTO MOJIsI. DKBUIIOTEHIIMATbHBIE TTOBEPXHOCTH.

IIpoBOAHMKM B D3JIEKTPUYECKOM MOJ€. DJIEKTPOCTATHUECKas MHIAYKIHUSA. OJIEKTPOEMKOCTh
MIPOBOHHKA.

Onexrpuueckuid Tok. Cnna toka. Hanmpspkenne. 3akoH Oma A ydacTKa LI€NH, 7Sl TTOJHOM
uenu. ConpoTuBiieHHE. SIBIIEHNE CBEPXITPOBOAUMOCTHU. 3aKoH J[xkoynsa-JIenna.

Tok B Meramnax. Knaccuueckas Teopus mpoBoIMMOCTHA MeTauloB. Hannune conpoTuBieHus B
METaJUIaX, €ro 3aBUCUMOCTb OT TEMIIEPATYPHI.

Tok B nonynpoBogHukax. CoOCTBEHHAs U MPUMECHAs! MPOBOAMMOCTD MOJIYIMPOBOJIHUKOB. P-n
MEPEXO/I.

Tok B anexTpoiauTax. DNeKTpoauTudeckas aucconnanus. 3akonsl Papazest.
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30.
31.
32.
33.
34.
35.

36.
37.

38.

39.

40.

41.

42.

43.

Toxk B razax. HecamocTOATENBHBII W CaMOCTOSATENBHBIA Ta30Bble pa3psiabpl. THIbI
CaMOCTOSITEIILHOTO Ta30BOT0 pa3psa.

KonTakTHas pasHocTs noTeHuanos. Padbora Beixona. Tepmonapa u ee nprMeHEHue.
MarnutHoe nose. CUIOBbl€ JIMHUM MarHUTHOIO Mojs. BekTop MarHuTHON MHAYKIMuU. [ToTok
BEKTOpa MarHMTHOM MHAYKIMHU. 3akoH buo-CaBapa-Jlamiaca, ero npuMeHeHue A pacyéra
MarHuTHBIX [0JIEH (KpYroBOro TOKa, IPSMOro TOKa, COJICHOMIA).

Cuna Awmmepa. BzaumopneiictBue mnapamienbHbix TokoB. Cuna Jlopenna. JIBuxeHue
3apSHKEHHBIX YACTHL] B 3JIEKTPUYECKOM MU MarHUTHOM IIOJISIX.

OnexkrpomarauTHas HHAYKIUs. [IpaBuo Jlenna. 3akoH 37eKTpOMarHUTHOM MHIYKIUU.
Camounnnykuus. MTHAYyKTUBHOCTB. DHEPIHsi MATHUTHOTO MOJIS.

IIpupona ceera. KopnycKyJIsspHO-BOJIHOBOU JyallU3M.

OtpaxkeHue U mpeaoMieHne cBeta. AOCOIIOTHBIN U OTHOCUTENIbHBIHN [TOKa3aTeIu MPEIOMIICHHS
cpensbl. [lonnoe orpaxkenue. Tonkas nuH3a. OCHOBHBIE MOHATUS (ONITUYECKAS OCh, ONTUYECKUI
LEHTp JIUH3bL, QOKYC, ONTHYECKOEe U300paxeHne). PopMyiia TOHKOM JIMH3bI.

Wutepdepennus ceera. Heodxoanmoe ycnoBrue HaOm0IeHUs HHTEp(EpeHIInu cBeTa. Y CI0BUE
HaOMIOAECHUS  MAaKCUMyMOB M MHUHMMYMOB  HMHTEHCUBHOCTH  CBeTa. Pacuer
uHTephepenronHon kaptuabl. Konbiia Hetotona. [lpumenenue natephepeHium.

Hudpakuus cBera. OObscHeHME sIBIEHUS AU(pakiuy Ha OCHOBE HpuHIMNA [roiireHca-
Openenst.  Judpakuums ©Ha omHod mmenu. Judpakmuonnas pemetka. Paspermarorias
CIOCOOHOCTh TU(PAKIIMOHHOMN PEIIeTKH.

EcrtectBeHHbIlll M monspu3oBaHHbIA cBeT. llomyueHue mNOJIAPU30BAHHOIO CBETa. 3aKOH
Mautoca. /IBoiinoe nydenpenomienue. CBoiicTBa OOBIKHOBEHHOI'O U HEOOBIKHOBEHHOTI'O JIyUYeH.
[longpuzanus cBera Mpu OTpakKEHUU OT AMAJIEKTpUKa. 3akoH bprocrepa. SIBneHue BparieHus
IJIOCKOCTH MOJISIPU3ALIHH.

TernoBoe m3iyueHune. AOCONIOTHO YepHOE Teno. 3aKOoHBI TeryioBoro m3nmydeHus (Credana-
bonsnimana u Buna).

Crpoenne atoma. [lnmamerapnas mozens aroma Pesepdopma. KBanToBas Teopus CTpoeHHs
aroma. Ilocrynatel bopa.

®otorddexT, ero Buabl. 3akoHbI HoTodPdexTa. YpaBHeHHE DHHINTEIHHA.

8 YuedHo-MeTOaAMYecKOe M HHPOPMALMOHHOE 0O0ecniedeHne TUCIUTLIUHBI (MOTYJIs1)

1.

8.1. OcHoBHas JUTepaTypa
Hemunuenko, B. . ®usnka [DnexTpoHHsIi pecypce] : yueonuk / B. Y. lemuauenko, 1. B.
JlemuauexkHo. - 6-e u3z., nepepad. u Jom. - DIeKTpoH.1aH. - Mocksa : UHOPA-M, 2021. -
581 c. - (Beicuiee oOpa3oBanue - bakanaBpuar)
boaynos, E. H. bazoBblit Kypce (GU3MKU: MEXaHUKA, MOJIEKYJIIpHas PU3MKa, HJIEKTPO-
CTaTHUKa, IOCTOSHHBIN JIEKTPUUECKNUN TOK, MAarHETU3M, BOJTHOBAsI ONITHKA, dJIEMEHTHI KBaH-
TOBOM MEXaHUKH, aTOMHOU | siiepHON Gu3uKu [DnekTpoHHbIN pecypce] : yueonuk / E. H. bo-
nyHoB, B. V. Hukutuenko, A. M. Ileryxos. - DnektpoH.naH. - Cankt-IlerepOypr : [II'YIIC,
2020. - 319 c. - Bremmnss cebiika https://e.lanbook.com/book/156026
ITaBaos, C. B. O6mas ¢usuka [D1aeKTpoHHBIN pecypc] : cOOpHUK 3a7ay : yueOHoe mocodue
/ C. B. IlaBnog, JI. A. Ckunierposa ; mona pen. C. B. ITaBnosa. - DnektpoH.1aH. - Mocksa :
NHOPA-M, 2021. - 319 c. - (Bsicmiee obpa3oBanue - bakanaspuar).
Kann, Koncrantun bopucouu. Kypc o6mieit puszuxu [ IaeKTpoHHBIN pecypc] : yueOHoe
nocobue / K. b. Kann. - Onekrpon.nan. - M. : KYPC : Uudpa-M, 2018. - 360 c. - Buenrnss
ceputka: http://znanium.com/go.php?id=956758
Ky3sbmuueBa B. A.Kypc nekuuii mo obmieit pusuke. [DnekTpoHHBIN pecypc] : Kypc TeKIiuii /
B. A. Ky3smuuena. - Onexrpon.nan.Y. 1 : Mexanuka u MmoJyiekyssipHas ¢puszuka. - Mocksa :
MockoBcKasi rocyapcTBeHHas akaieMus BogHoro tpancrnopra (MI'ABT), 2016. - 109 c.
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https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%B5%D0%BC%D0%B8%D0%B4%D1%87%D0%B5%D0%BD%D0%BA%D0%BE,%20%D0%92.%20%D0%98.
https://e.lanbook.com/book/156026
https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%B0%D0%B2%D0%BB%D0%BE%D0%B2,%20%D0%A1.%20%D0%92.
http://znanium.com/go.php?id=956758

10.

11.

Konbr1oBa, Oxcana CepreeBHa. Kypc o6meli ¢husuku [DnekTpoHHBIH pecypc] : yaeOHoe
nocobue / O. C. Konbinosa. - Dnektpon.aaH. - Crasponons : M3znatenscto "AI'PYC", 2017.
- 300 c. - Buemmnsis cepuika: http://znanium.com/go.php?id=975925

8.2 JlonosiHuTeEIbHAS JINTEpPATYypa
I'padoBckuii, PoctuciaB UBanoBuu. Kypc ¢usuku : [yueb. noc.] / P. U. ['paboBckwii . -
W3n. 9-e, crepeorut. - CIIO. [u ap.] : Jlans, 2006. - 607, [1] c. - (YueOHHUKY 1715 BY30B)
(CneumanbHas quTepaTypa)
Tpodumona, Tancus UBanoBHa. ®usuka : yyeOHUK : IS CTY. BY30B 110 TEXHUY. HAIIPABII.
noxarot. / T. U. Tpodumosa. - 2-¢ uza., nepepad. u goi. - M. : Akagemus, 2013. - 344, [2] c. -
(Bricmiee npodeccronanproe oopazosanue.) (bakaraBpuar)
Tpopumona, Taucuss UBanoBHa. Kypc ¢pusuku : yued. moc. I HHKEHEPHO-TEXHUY.
creu. By3oB / T. U. Tpodumosa. - 10-e u3x., crep. - M. : Akanemus, 2005. - 557, [2] c. -
(Beicmiee npodeccronaabsHOe 00pa3oBaHue)
CoopHuk 3a1a4 nmo ¢usuke : y4ed. mocoO. A CTyI. OYHOTO U 3209HOTO OT/ICIICHUI BY30B
nuieBoro u arpapuoro npodwis / [mox pea. K. B. ITokaseera]. - CII06. [u ap.] : JIans, 2006. -
365, [2] c. - (YueOnuku aist By30B) (CrienpasibHast IutepaTypa)
Coopuuk 3aaa4 no ¢usuke : yued. mocod. ans By3oB / P. L. be3sepxusis [u np.] ; mox pex. P.
. I'paborckoro . - CII6. [u ap.] : JIans, 2007. - 126, [2] c. - (YueOnuku uist By3oB) (Crieru-
allbHas JUTEepaTypa)
CageaneB, Urops Baagumuposu4. Kypc obmeit ¢pusuku / U. B. CaBenbes. - (YueOHUKH
g By30B) (CrneunanbsHas ntuteparypa). Tom 1 : Mexanuka. MonekynspHas pusuxa. - , U3n.
5-¢, crep. - CII6. [u ap.] : Jlans, 2006. - 432 c.
Cageabes, Urops BaagumupoBuu. Kypc obmeit puzuxu / U. B. CaBenbes. - (Yueb-
HUKHU Juisd By30B) (CrenuanbsHas iureparypa). Tom 3 : KBanToBas onTrka. ATomMHas pu3uka.
®dwusuka TBepaoro Tena. Guszmka aTOMHOTO si/ipa v SJIeMEeHTapHbIX YacTull. - , M3a. 5-e, ctep. -
CIIG. [u ap.] : Jlans, 2006. - 317, [1] c.
Cageabes, Urops Baagumuposuu. Kypc obmeit puzuxu / U. B. CaBenbes. - (Yueb-
HUKHU Juis By30B) (CrienuanpHas JIuTepaTypa). Tom 2 : DiieKTpu4eCTBO U MarHETU3M.
Bounnel. Onrtuka. -, U3a. 5-e, crep. - CII6. [u ap.] : Jlans, 2006. - 496 c.
Cageanbes, Urops Baagumuposuy. COOpHUK BOIIPOCOB U 33/a4 10 oOuieil pusuke : yueo.
nocodue 1 cTy[. By30B, 00yd. o Hampasil. 510000 "EctecTBeHHbIe HAYKH 1 MaTeMaTuKa'",
540000 "ITenarornueckue Hayku", 550000 "Texuuueckue nayku" / M. B. Casenbes . - U3j.
3-e, ctep. - CII6. : Jlansb, 2005. - 288 c. - (Knmaccuueckue 3ajauHuKy ¥ IPakTUKyMbI) (Yueo-
HUKH I By30B. CrieruanbpHas JJUTepaTypa))
Tpopumona, Taucus UBanoBHa. COOpHUK 3a/1a4 IO KypCy (PU3UKHU C pEIIEHUsIMH : yueO.
noco0. st crya. By3oB / T. U. Tpodumosa, 3. I'. [laBnosa. - U3a. 7-e, ctepeoturt. - M. :
Beicmas mkomna, 2006. - 589, [3] c.
Yepros, Anexcanap I'eoprueBuy. 3agaunuk rno gusuke : [yue0. moc. ans BTy3oB] / A. T
Yeptos, A. A. BopoObes. - U3n. 8-e, mepepab. u jom. - M. : duzmatiut, 2009. - 640 c.

B) MeTOAH4YeCKHe pa3padoTKu:

O0mast pusuka : 1a60paTOpHBINA MPAaKTUKYM N0 Kypey "®dusuka" st ctya. no Hamp. 111100
"3oorexuusa", 110400 "Arponomus" u 250100 "Jlecanoe neno" / [E. B. CnaBopocosa, 1. H.
Cozonogckas] ; MCX P®, ®I'OY BITO BI'MXA, Kad¢. Briciielt MaTeMaTHKH U (PUBHKH. -
Bonorga ; Monounoe : U1 BTMXA, 2011. - 86, [1] c. - bubauorp. B koH1e i1abd. padbot
O0mast pusuka [DneKTpoHHBIN pecypc] : 1abopaTopHBIN MPaKTUKYM 1o Kypey "duzuka"
utst ctya. mo Harp. 111100 "3ootexaus”, 110400 "Arpornomus” u 250100 "Jlecnoe aemno" /
[E. B. CnaBopocona, 1. H. Co3onoBckas] ; MCX P®, ®I'OY BIIO BIMXA, Kad. Beicuieit
MaTeMaTHKU U QU3UKU. - DIEKTPOH. JaH. - Bonoraa ; Monounoe : 1] BTMXA, 2011. - 87 c.
- Cucrem. TpedoBanusi: Adobe Reader. - DiekTpoH. Bepcus ned. myOoauKamuy . - Pexxum 1o-
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cryna: http://molochnoe.ru/bookdl/?id=158. - bubnuorp. B koH1e 1ab. padot .BuentHsis
ccruka: https://molochnoe.ru/ebs/notes/158

8.3 Ilepeuenb MHGPOPMALMOHHBIX TEXHOJIOTH, UCIOJIL3yeMbIX IPH IPOBECHUU HAY Y-
HO-UCCJIeI0BATEIbCKOM PadoThl, BKJIKOYAs NepevyeHb NPOrpaMMHOro obecneuennsi u muungopma-
LHHMOHHBIX CIIPABOYHBIX CHCTEM

JIMIeH3HOHHOENPOTrPAMMHOeo0ecIeYeHue:

Microsoft Windows XP / Microsoft Windows 7 Professional , Microsoft Office Professional
2003 / Microsoft Office Professional 2007 / Microsoft Office Professional 2010

STATISTICA Advanced + QC 10 for Windows

BT.9. 0TCYECCTBCHHOC

Astra Linux Special Edition PYCB 10015-01 Bepcumu 1.6.

1C:Ipenmpustue 8. Koudurypamus, 1C: bByxranrepus 8 (yueOHast Bepcus)

Project Expert 7 (Tutorial) for Windows

CIICKoncynbrantllintoc

KasperskyEndpointSecurity s 6usaeca CtanaapTHbIi

CB060)1H0 pacnpocrpansieMoce JUIECH3INOHHOE NTPOrpaMMHoOE€ odecrmeyeHue:

OpenOffice

LibreOffice

7-Zip

Adobe Acrobat Reader

GoogleChrome

B T.4. 0OTCYECCTBCHHOC

Sunekc.bpaysep

HNuadopmanoHHbIE CIPABOYHBIC CHCTEMbI
— EnnHoe okHO ocTyna K 00pa3oBaTeIbHbIM PECYpCaM— PEKUM J0CTYIIA:
http://window.edu.ru/
— UIIC «Koucynprautllnroc» — pexxum goctyma: http://www.consultant.ru/
— Unrepdakc - LleHTp packpbITHs KOPHIOPAaTUBHON MH(POPMAIUH (CEpBEP PACKPBITHS HHPOP-

Marum) — pexxum gocryma: https://www.e-disclosure.ru/
— NndopmanmonHo-npasosoii mopran TAPAHT.RU — pexum nocryma: http://www.garant.ru/

— ABTOMaTH3MpoOBaHHas crpaBouHas cucTema «Cenpxo3TexHuka» (Web-Bepcus) - pekuM J10-
crym: http://gtnexam.ru/

IMpodeccuonanbublie 6a3bl JAHHBIX

— Hayunast anexrponnas oubanorexka eELIBRARY.RU- pexxum gocryna: http://elibrary.ru

— Haykomerpudeckas 6a3a qaHHBIX SCOPUS: 6a3a TaHHBIX pedepaToB U MUTUPOBAHHSI— PEIKUM
nocryma:https://www.scopus.com/customer/profile/display.uri

—  OdmmansHbiicaiTdenepanbHOUCTYKOBITOCY1aPCTBEHHOMCTATUCTUKA— PEKUM  JIOCTYTIA:
https://rosstat.gov.ru/ (OTKpbITHII 1OCTYII)

— Poccuiickas Akagemust Hayk, OTKpBITBIM JOCTYIT K HayYHBIM JKYpHajlaM — PEKHUM JOCTyTa:
http://www.ras.ru(OTKpsITBIIi JOCTYI)

— OdunmanpHpIli caiT MUHHCTEPCTBA CEIBLCKOT0 X03siicTBa Poccuiickoit denepanuu — pexum
nocryma:http://mex.ru/ (OTKpbITBIH 10CTYIT)

DJIeKTPOHHBbIE OMOJIMOTEYHbIE CUCTEMbI:

o OnexkTpoHHBIH  OubOaMoreunblt karamor Web HMPBUC — pexum  gocrymna:
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http://window.edu.ru/
http://window.edu.ru/
http://www.consultant.ru/
https://www.e-disclosure.ru/
http://www.garant.ru/
http://gtnexam.ru/
http://elibrary.ru/
https://www.scopus.com/customer/profile/display.uri
https://rosstat.gov.ru/
http://www.ras.ru/
http://mcx.ru/

https://molochnoe.ru/cgi-
bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC
o DBC JIAHb — pexxum nocryma: https://e.lanbook.com/
OBC Znanium.com — pexxum gocrtymna: https://new.znanium.com/
9BC FOPAUT — pexum nocryna: https://urait.ru/
3BbC POLPRED.COM: http://www.polpred.com/
DnekTpoHHas OMOJIMOTEKAa W3aTeNILCKOrO IEeHTpa «Akagemus». https://www.academia-
moscow.ru/elibrary/(xkomnexuus CITO)
o DBC ®I'bOY BO Bosoroackas 'MXA — pexxum noctymna: https://molochnoe.ru/ebs/

©)
©)
©)
©)

9. MarepuajibHO-TEXHHYECKOE o0ecriedeHne T CHUTITUHbI

VYuebnas aynuropus 1237 Kabuner ¢pusuku. Mexanuka u MoJieKy/sipHast (pU3uKa, Uil IpoBe-
JEHUS PAKTUYECKUX U J1a0OpaTOPHBIX 3aHATUH.
OcHaneHHOCTh:
VYueOHas Meberb: cToNbI — §, CTyJbs — 16, 1ocKa yyeOHas
OcHoBHOE 000pyIOBaHUE U HATJIAIHBIE TOCOOUS: TpuboMeTp, MasTHUK OOepOeka, MaTeMaTUYeCKU
1 GU3UYECKUN MASTHUKH, IPYKUHHBIA MasiTHAK, yCTAHOBKA JUIS U3yUEHHS 3aKOHOB YIPYroro u He-
yIIPYroro yaapa Tell, ycTaHOBKa Ui U3YYeHHs] YIPYTUX Aedopmainii, ycTaHOBKa i ONpeesIeHUs
CP/CV, Hacoc, ycTaHOBKa ISl ONIPEICIICHHSI BI3KOCTH JKUIKOCTH MeTo1oM CTOKCa, BUCKO3UMETPHI,
yCTaHOBKA Ui omnpe/eseHus KodhduiinenTa moBepXHOCTHOTO HATSKEHHSI METOJIOM OTPbIBA KOJIbIIA,
CEKYHJIOMEp, IITAaHIC€HIIUPKYJIb, MUKPOMETP, JINHEHKU, TEPMOMETPHI.
YueOunas aynutopust 1234 ans npoBeaeHUs 3aHATHI TEKIIHOHHOTO U CEMHUHAPCKOTO THMA (ITpaKTHye-
CKHE 3aHSATHS); TPYNIIOBBIX ¥ WHAWBUYAIBHBIX KOHCYJIBTAIHIA; TEKYIIETO KOHTPOJIS M TPOMEXKYTOY-
HOU aTTecTalnuun
OcHallleHHOCTD:
VYyeOunast mebens: ctoisl — 40, ctynbs — 70, focka yueOHasi, kadeapa.
OcHoBHOE 000pYZ0BaHUE: SKpaH I poeKTopa | mT., MpoeKTop - 1 WT., KOMIBIOTEP B KOMIUIECKTE -
1 .
YueOnas aymutopus 1238 JlabopaTopus oOriei Gpu3uku, s mpoBeACHUS 1a00paTOPHBIX 3aHITHH.
OcHalleHHOCTD:
VYyebnas mebenb: cTobl JadopaTopHbIe — 9, CTYIbs — 28, H0cKa yueOHasl, mkad i1 XpaHeHus yueo-
HOTo MaTepuaina — 4 IIT.
OcHoBHOE 000py/1I0BaHUE U HAIJIAIHBIE TOCOOUS: TPUOOMETD, IPYKUHHBIA U MaTEMaTUYECKUN MasiT-
HUKH, YCTaHOBKA JUIsI ONpesieleHns KO3 PHUIIMEeHTa TOBEPXHOCTHOTO HATSKEHUS )KUAKOCTH, yCTa-
HOBKa JJIs OTpeJIeNIEHUs BA3KOCTH MeT0/10M CTOKCA U BUCKO3UMETpPA, YCTAHOBKA [Tl ONIPEIEICHUS
Cp\Cv, Hacoc, ycTaHOBKa JIJIs OTIPE/IeICH s YACTbHOTO COTPOTUBIICHHUS TPOBOIHKK, TEPMOIIapa,
mukpoammnepmetp TIIT-105, marazun conpoTHBIEHUH, IEKTPOIIMNTKA, YCTAHOBKA JIsl HCCIIE10Ba-
HUS 3aBUCUMOCTHU COIIPOTHBIICHHUS] METAJIJIOB U MOJIYIPOBOJAHUKOB OT TEMIIEPATYpPHI, JIEKTPOILIUTKA,
MysnbTuMETp BP-11, ycraHoBKa U1l M13y4eHHs 3aKOHOB ITOCTOSIHHOTO TOKA, MOJSIPUMETP C KIOBETAMH
pa3HOMN JJIMHBI, CEKYHOMED, TUHENHKH, CEKYH/I0MEpBI, IITaHT€HIIUPKYJIb, MUKPOMETD.
VYuebnas aymutopus 1229 Kabunet pus3uku. DIEKTPUIECTBO U MaTHETU3M, JIJISl IPOBEJICHUS MTPAKTH-
YEeCKHUX U Ja00paTOPHBIX 3aHATHHA.
OcHaneHHOCTh:
VYuebnas mebenb: ctoisl — 13, crynbs — 34, nocka yyeOHasi.
OcHoBHOE 000pyIOBaHUE U HAIJIAIHbIE TOCOOUS: YCTaHOBKA JJIsl U3ydeHus 3akoHOB Kupxroda,
(peocTat, aMIiepMeTpbl, BOJIbTMETPbI, COTPOTUBIIEHUS, BHIIPSIMUTENH), YCTAHOBKA JJIs1 IPOBEPKH 3a-
KOHOB MEPEMEHHOTr0 TOKa (aMIIEpMETP, BOJILTMETP, PEOCTAThl, KATYIIKA HHIAYKTUBHOCTH, KOHJIEHCa-
TOPBI, BBIIPSIMUTEIb, IEPEMEHHOTO TOKA), TEPMOIapa, MUKpOAMIIepMETP, IJEKTPOILIIUTKA, TEPMO-
METpBbI, Mara3uH COMPOTUBIIEHUH, YCTAaHOBKA JIJIsl HCCIIE0BAaHNUS 3aBUCUMOCTH COITPOTUBIIEHHUS ITPO-
BOJIHMKA U TTOJIYTIPOBOIHUKA OT TEMIIEPATYpPBl, SJIEKTPOIUIUTKA, MyJIibTuMeTp BP-11, yctanoBka st
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U3yUYEHHs p-n nepexoa (MULTHaMIIEPMETPhI, BOIBTMETP, PEOCTaT, BRIIpsIMUTENb B-4-12 ocrmio-
rpad JIEKTPOHHBIA yU4eOHBIH), YCTAHOBKA JIJISI CHATHUS XapaKTEPUCTUK TPAH3UCTOPA, YCTAHOBKA JIJIS
CHSTHUS XapaKTEPUCTUK TPEXDIEKTPOIHON JaMITbI, OCHMIIIOrpad, yCTaHOBKA JUIS ONPEACITICHUS TOPH-
30HTAJILHOW COCTABIISIONICH WHIYKIIMH MAarHUTHOTO TIOJIst 3eMJTH (TaHTreH-0ycCcollb, pEOCTat, KTk,
BoiIpamurens B C-4-12. 9 , amnepmerp).

CranmapTHO 00OpY/ZIOBaHHbBIC JICKIIMOHHBIC ayJAUTOPHH JJISl TIPOBEICHHS] HHTEPAKTUBHBIX JICK-
[UI: BUJICONIPOEKTOP, SKPaH HACTEHHBIN.

Jlnst mpoBeZieHHsT BUPTYaIbHBIX JIAOOPATOPHBIX PabOT KOMITBIOTEPHBINH Kiacc. B kommbroTep-
HOM KJ1acce JIOJDKHBI ObITh ycTaHoBJIeHBI cpenctBa MS Office _ :Word, Excel.

OBECIHIEYEHUE OBPA30BAHMUSA JJ14 JIUL C OB3

Jiis oGecrieueHuss 0Opa30BaHUsl MHBAJIUAOB U JIML C O'PAaHUYEHHBIMH BO3MOKHOCTSIMH 3710-
POBbS peayin3anus JUCHUTUTMHBIMOXKET OCYIIECTBIATHCS B aJalTHPOBAHHOM BHJIE, UCXOs U3 UHIIH-
BUYQJIbHBIX NCUXO()U3UYECKHX OCOOEHHOCTEH U MO JIMYHOMY 3asBJIEHHUIO 0Oy4aroIlerocs, B 4acTH
CO3JaHus CIIELUAIILHBIX YCIOBUM.

B cneunanbHble ycoBHsI MOTYT BXOJUTb: MPEJOCTaBIECHUE OTAEIbHON ayIUTOPUH, HEOOXO-
JTMMBIX TEXHHYECKUX CpPEICTB, MPUCYTCTBHE ACCHUCTEHTA, OKA3bIBAIOIIETO HEOOXOIMMYIO TEXHHUYE-
CKYIO0 IOMOIIb, BBIOOp (hOpMBI MPENOCTABICHUS! MHCTPYKLUH 10 HOPSAKY MPOBEACHHS TEKYILEIro
KOHTPOJISI ¥ TPOMEXYTOYHOH aTTeCTalliu, HMCIOJIb30BAaHHE CIEIUATBHBIX TEXHHUYECKUX CPEICTB,
IIPEOCTaBIIEHUE NTepepbIBa JJIs IPUEMa MUILH, JIEKApCTB U Jp.

Jis U1 ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMH 3I0POBBSI IIPEyCMOTPEHA OpPTaHU3aIMs KOH-
Cy/lbTalUi ¢ UCTIOIb30BAHUEM 3JIEKTPOHHOM MOYTHI.

Y4eOHO-MEeTOINYECKHE MaTepUabl ISl CAMOCTOSATEIEHOW paboThl 00yJYaromnXCst U3 YHCIIa
MHBAJINIOB U JIUI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3710poBbst (OB3) npexocTasiusiorcs B popmax,
aIalITHPOBAHHBIX K OTPaHHMYEHHSIM WX 3I0POBbBSI U BOCIIPHUSTHS HHPOPMALIUH:

JUist un ¢ HapyIeHUsIMH 3pSHUS:

— B Ie4aTHOH (hopMe yBEITMUEHHBIM MIPU(TOM,

— B (popMe 3IIEKTPOHHOI'O IOKYMEHTA.

JIns AL ¢ HapyIeHUsAMHU CilyXa:

— B 1e4aTtHo opme,

— B popMe PIIEKTPOHHOTO IOKYMEHTA.

Jlnist u1 ¢ HapyIeHUsIMHM OTIOPHO-/IBUTATENIBHOTO anmapara:

— B IIeYaTHOU (opme,

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA.

JlaHHBII TIepedeHb MOKET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTa 00ydJaro-
IIUXCSL.
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10. Ilepevyenb KOMIETEHIHIA, ITATIBI, IOKA3ATEJIH U KPUTEPUH OLIEHUBAHUSA

Ha3Banue qucuMnJIuHbI (KOJ M HA3BAHUE HANPABJIEHHUSI MOJATOTOBKH)
Owusnka (Hanpasienue moaroroBku 35.03.04 - Arponomust )

Lenb qUCIUILIMHBL

— hopMUpOBaHUE IPECTABICHUN, TOHITUN, 3HAHUN O (QyHIAMEHTAIBHBIX 3aKOHAX KJIACCHYCCKOW U COBPEMEHHOM
(U3KMKN 1 HaBBIKOB MPUMEHEHUS B IPO(hEeCCHOHATBHON AeSITeNbHOCTU (PU3UMUECKUX METOA0B U3MEPEHHI U UCCIIeI0Ba-
HUM.

33[[3‘11/1 JAUCHUITIIMHBI

- UI3YUYCHUC 3aKOHOB MEXAaHUKHU, TCPMOAWHAMHUKH, DJICKTPOMArH€Tu3mMa, OITUKHU; aTOMHOM (bI/ISI/IKI/I,
- OBJIaJICHUEC MCTOJaMH Ha60paTOpHI>IX PICCJIGIIOBaHHfI;
- BLIpa6OTKa YMCHI/Iﬁ 110 IPUMCHCHHNIO 3aKOHOB (1)I/ISI/IKI/I B CEJIbCKOXO03SIMCTBEHHOM ITPOU3BOZICTBC

B npornecce ocBoeHMs JaHHOM TUCHUIIIUHBI CTYASHT (OPMHUPYET U IEMOHCTPUPYET CICAYIOIINE

OOMIEeKyIbTYPHBIE KOMIICTCHIIUN

3HaHUN OCHOBHBIX 3a-
KOHOB  MaTeMaTHhde-
CKUX U €CTECTBEHHBIX
HayK C NMPUMEHEHUEM
UH(POPMALIMOHHO
KOMMYHHKAITHOHHBIX
TEXHOJIOTUH.

IIJIMH, HCO6XOJII/IMLIX Il pCHICHUA
TUIIOBBIX 3aJa4d IIpU BO3ACJIbIBAHHUU

OBOILHBIX, IUIOJOBBIX, JEKAPCTBEH-
HBIX, ICKOPATUBHBIX KYJIbTYp U BHHO-
rpaza

N-20nk-1. Mcmonb3yer 3HaHWS OC-
HOBHBIX 3aKOHOB MAaTEMAaTHYECKUX U
€CTECTBCHHBIX HayK JUIS pPEIICHUS
CTaHJapPTHBIX 3a/1a4 B 00JacTH pacTte-
HEBOJCTBA

N-3onk-1 Ilpumenser wunbopmanu-
OHHO-KOMMYHHUKAIIHOHHBIC TEXHOJIO-

Pemenue 3agau

TectupoBanue

CobecenoBanue

Ortuer no nabopa-
TOpPHOI paboTe

Tect

Pedepar

Komnereniumn [Tnanupyemsble pe3ynbTaTel 00yyeHus: | TexHonoruu dopma onieHouHoro | CTyneHu ypoBHEW OCBOEHUS
Nunexc | DopMynupoBKa (MHAMKATOPHI TOCTUIKEHHUS KOMITE- dbopMupoBaHHsl  CpeACTBa KOMIIETEHLINN
TEHIINH )
O6menpodeccruoHaabHbIe KOMIETEHIIUN

DIIK-1 | Cnocobnocts pemats | U-lomk1 Jdemonctpupyer 3Hanue | Jlexuuu 3amauu s camo- | Huske TMOPOTrOBOTO
THUMOBBIE 3aJla4d MPO- | OCHOBHBIX 3aKOHOB MaTE€MaTHYECKHX CTOSITENIBHOTO pe- | (Heyl1oBJIeTBOPUTEIbLHBIII)
deccroHanbHONW Jesi- | 1 €CTEeCTBEHHBIX HAay4HBIX, a Takxke | JlabopaTopHbie LIEHHUS TpebyemMble 3HAHUS, YMEHUS U
TETLHOCTH Ha OCHOBE | 00IIenpodecCHOHATBHBIX JUCIIU- | pabOThI BIIAJICHUS HE C(HOPMHUPOBAHEI.

IToporossIiit
(y1oBJ1€TBOPUTEIbLHbIN)

3HaeT OCHOBHBIE (PU3UYECKUE SIB-
neHust; pyHaaMeHTaIbHbIC TOHS-
TS, 3aKOHBI U TEOPUU KJIacCUUe-
CKOI M COBpPEMEHHOMN (U3UKH;
IIponBUHYTHIN

(xopomo)

YMmeeT BbIIENSATH KOHKPETHOE
¢dusnueckoe copepxKaHue B Mpu-
KJIQJHBIX 3a/1a4ax Oyayinei aes-
TEJIbHOCTH;
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M1 B PCIICHHUU TUIIOBBIX 3a1a4 B 00-
JIaCTHU PACTCHCBOACTBA

Boicoxkmii

(oTIM4HO)

Bnameer wMeromamm mccienoBa-
HUW ¥ aHAIM30M TIOJy4YEHHBIX pe-
3yJbTaTOB; CIOCOOEH K 0000IIe-
HUIO U CTaTUCTHYECKON 00paboT-
K€ Ppe3yJIbTaTOB OIIBITOB, MOXET
(hopMyIIMpOBaTh BBHIBOJIBI
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