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JIUCT COTJIACOBAHUI
[Iporpamma cocraBiena B cootBeTcTBuM ¢ TpedboBanusiMu ®I'OC BO mo HampaBlieHHUIO 1M10T-
rotoBku 35.03.04 Arponomusi, mpoduis CelneKIus U CEMEHOBOJICTBO CEITbCKOXO3SIMICTBEHHBIX KYIb-

TYp.
Pazpaboruuk: ct. mpenoaaBarens CraaBopocora E.B.

[Tporpamma onoOpeHa Ha 3aceqaHud Kadeapbl TEXHOJIOTHYECKOTO OO0OpYIOBaHUS OT
20.02.25, nporokoma Ne 6.

3aB. xadenpoit, k.1.H., 1oreHT Ky3un A.A.

PabGouas mporpamma AUCIUIUIMHBI COTJIACOBaHA HA 3aceJaHUU METOJAMYECKOM KOMHUCCUHU TEX-
Hosorudeckoro ¢dakynaprera 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 KJIIACCUYECKOW M COBPEMEHHOW (M3MKH M HABBIKOB NPHUMCHCHHS B

npodeccnoHaNbHOM eATeNbHOCTH (PU3UUYECKUX METOIOB M3MEPEHUN U UCCIEeNOBaHHUM, HEoO0Xoau-

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

3agauyu AUCHMILINHBI:

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

2. Pa3BuTHE JOTUYECKOTO MBIIUICHHUS;

OBnaseHre METoJaMH JTAOOPATOPHBIX MCCIIEIOBAHUIT;

4. Pa3BuTHE yMEHMI U HABBIKOB 110 IPUMEHEHUIO 3aKOHOB (DM3UKH [T pEIIeHUs
MPHUKJIATHBIX 3a/1a4 MPUMEHUTEIFHO K BBIOPAHHOH CIIEIMaTbHOCTH ¥ TPAMOTHOM
WHTEPIPETALMH [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 CTAHapPTa BHICIIEI0 00pa30BaHUs 110 HaIpaBIeHUIO MoAroToBkU 35.03.04 Arpo-
Homus. [Ipoduis moaroroBku CesleKIus 1 CEMEHOBOJICTBO CEIIbCKOXO3HCTBEHHBIX KYIbTYp. Kon
1uKia no yuebnomy miany: b1.0.11

OcBoenue yueOHOH nuctuminabl - «Pusnka» 0a3upyercs Ha 3HAHUSAX M yMEHUSX, MOTy-
YEHHBIX CTY/IEHTAMU MPU U3YUYCHUHU HIKOJIBHBIX KYpcOB (DM3HKHU, MATEMAaTUKU U XUMHUH, a 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
JUCHUILTMHBL «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 ypaBHEHUST MIEPBOTO U BTOPOTO MOPSIAKOB.
2. Heopranuueckas Xxumusl.
Tewmsr:
Crpoenue BeriecTBa (aToM, nepuoanyeckuii 3akon J[.1. Menneneesa, nepuoanyeckas
TabJIMla XUMUYECKUX 3JIEMEHTOB, XUMUYECKasl CBA3b).
PacTBOpBI HEANEKTPOIUTOB U AIEKTPOIUTOB (JIEKTPOIUTHYECKAs AUCCOLIMALIUSA ).

3HaHus, yMEHUS U YMEHUs, GOpMHUpyEeMble JaHHOW yueOHOM TUCIMIIMHOMN, HE0OXO0AUMBI
JUTSL U3YYEHHUS TIOCTEAYIOIINX JUCIUTUINH, TakuX Kak b1.B.04 «OcHOBBI Hay4YHBIX UCCIIEIOBAHUNY ,
b1.0.17 «MexaHu3anust paCTEHUEBOACTBA , MIOATOTOBKU K HTOTOBOW IrOCYJapCTBEHHON aTTECTALINH.
Kpowme Toro 3Hanusi, ymMeHus u BiaJieHus, popMupyemble JaHHON y4eOHON NUCUUIIIMHOMN SBISIOTCS
6a30# 1711 3¢ (HEeKTUBHOTO POXOXKACHUS IPOU3BOJICTBEHHOM NMPAKTUKH, HAITMCAHUS KYPCOBOT'O IIPO-
€KTa ¥ BBITYCKHOM KBATM(PHUKATMOHHOMN pabOTHI.

3 Komnerenuun odyuyawuerocs, (popMupyembie B pe3yJibTaTe 0CBOEHHUS y4eOHOi
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 NMPUMEHEHUEM HH(popMa-
LUOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUI;

Hay4HBIX, a TaKxke o0menpodeccHoHaIbHbBIX
JTUCITUTINH, HEOOXOAUMBIX ISl PEIICHUS THUIIO-
BBIX 33J1a4 IIPH BO3JICIBIBAHUU OBOIIHBIX, TIJI0JI0-
BbIX, JICKAPCTBEHHBIX, JIEKOPATUBHBIX KYIbTYp 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 TEXHOJIOTHM 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
Ob1as Tpyno€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.
Juanexktryeckuil MmaTepuanusm 1 gusuka. Baxneimue stans! ucropun pusuku. Pons pusnku 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 WH)KEHEPA JIECHOTO U JIECOMApKOBOT'0 X03siicTBa 1 arpoHoMa. O01iast 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. MaTepuanbpHasi TOuKa CJIOKHbIE Tesa. MHOroMepHOCTh OKpyskatolero 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 DiHITeHa). OOmUK ciydail MpOCTPaHCTBEHHO-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 JBUKEHUS Mare-
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 M3MEHEHUsl uMIyibca. Cuilbl B IpUpoJie (CHJla TAKECTH, CUIJIa TPEHUS, YIIpyTrue
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).
Mexannueckasi paboTa U MOLIHOCTb. DHEPrusl Kak oO0luas KOJIMYECTBEHHAs Mepa Pa3iIudHbIX (OopM
JBUKEHMSI MAaTEPUM U BUJOB B3aUMOJIEHCTBUS. DHEPrusi MEXaHUYECKOM cuctembl. Kunernueckas u
NOTeHIMabHast 3Heprus. ['paduyeckoil npeacraBieHne SHEPIUN, NOTEHIIMAIbHbBIE KPUBbIE U TIOTEH-
LMaJIbHbIE [TOBEPXHOCTU JJISl CUCTEMBI B3aMMOJAEHUCTBYIOUIMX TOYEK. 3aKOH COXPAHEHHUS U IpeBpa-
LICHMSI DQHEPTUU B MEXAHUKE.
KunemaTnka u nmHamuka TBepaoro tena. [lonsrue tBepaoro tena. Kunematuka v 3aKOHBI IMHA-
MUKH BPALIATEJIbHOTO ABMKEHHUA. MOMEHT CHJI, MOMEHT MHEPLUUH, MOMEHT UMIIYJIbCA W HUMILYJIbC
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 MEXaHUKH B CEJIbCKOXO3AMCTBEHHON 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 KoneOaHuil. CBOOOAHbIE U BBIHYKIEHHBIE 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.
DJiIeMEeHThl MeXaHNKH H CIUIOIIHBIX cpe. O0mue cBoicTBa )KUAKOCTEN U ra30B. YpaBHEHHE 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 KUHETHUYECKON T€OpHUM ra3oB (Ui JaBJICHMS, IS TEMIIe-
patypsl). CpenHsAss KMHETHUYECKAs SHEPrusl MOCTYNATEIbHOIO JBMKEHUS MOJIEKYN. MOJIEKyIspHO-
KMHETUYECKOE TOJIKOBaHHE TemmepaTypbl. HeqocTnkumMocTh aOCOMIOTHOrO HYJNS W HEYHHUYTOXKae-
MOCTb ABM)KEHHA. CKOPOCTH MOJIEKYJ Ta3a. 3aKOH pacHpeleeHHus MOJEKYI MO0 cKopocTsaM Makc-
BeJUIa, €r0 dKCIIepUMEHTalIbHas poBepKa. ['a3 B mose tarorenus, 6apomerpuueckas popmyna. At-
Mocepa raneT. 3akoH pacnpezeneHust bonbliMaHa, ero yHUBepCaJIbHBINA XapakTep.
VYrpyroe u Heynpyroe CTOJKHOBEHHE yacTull (MoJekyn). DddexktuBHoe cedeHue. CpenHee 4HCIO
CTOJIKHOBEHHH U CpefHss AJTMHa CBOOOIHOTrO mpobera Mosiekyil. [IpakTHueckoe MOHATHE BaKyyMa.
SIBnenue nmepeHoca B razax: AU(Qy3us, TEIONPOBOAHOCTh, BHYTpeHHEe TpeHue. OOIHOCTh MoJie-
KYJISIPHO-KMHETUYECKOTO MeXaHU3Ma SIBJICHUI MepeHoca, KodQQHUIMEHTH 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, 0opoHoBanue). Ternonepenaya. [loHsTHE HallpaBIEHHBIX TPOLECCOB.
PeasbHble razpl. OTKIIOHEHUE CBONCTB I'a30B OT UI€ATbHOCTU. MEKMOIIEKYIISIPHOE B3aUMOIEH-
CTBHE, DHEPTHS B3aUMOJICHCTBUS MOJIEKYJI. YpaBHeHue Ban-nep-Baanbca u ero ananus. M3o0Tepmel
Ban-nep-Baanbca, KpuTuueckoe COCTOSIHUE BEIIECTBA. BHYTpeHHS SHEPIHsI peaJIbHOTO Ta3a.



Kuakoe cocrossHue. XapaKTepUCTHKA KUIKOTO COCTOSHUS, CTPYKTYpPa KHUJIKOCTH, OJMKHUHN mops-
nok. [ToBepxHOCTHOE HaTsKeHue. HaydyHoe U MpakTH4YeCKOe 3HaYEHUE IIOBEPXHOCTHBIX ABJICHUH, HX
YHHUBEPCAIbHOCTD. JlaBieHue 10 MCKPHUBIEHHONW OBEPXHOCTHIO KUAKOCTHU. SIBIICHNE KaWIISIPHO-
ctu. Mcniapenue, KAII4YeHUe )KUAKOCTEH. TepMoperyisiiys )KUBbIX OpraHu3MoB. BinsHue nosepx-
HOCTHBIX U KallWJUIAPHBIX SIBJIEHUH HA CTPYKTYpPY IIOYB, UX POJIb B IPOLECCAX )KU3HEAEATEIbHOCTU
YeJI0OBEKA, )KUBOTHBIX U pacTeHMi. [locTyruieHne NuTaTeNIbHbBIX BELIECTB B PACTCHUS U PETYJINPOBa-
HHE BOJHOTO PEKHUMA.
Kpucraaingeckoe cocrosinue. Kpucramueckue u amopdHsie Tena, ux otiimuue. Tunsl kpucrai-
JMYECKUX pemeTok. TernoBoe ABMKEHNE B pealbHbIX KprcTamiax. JedekTs! B kpucramiax. Terio-
BO€ pacCIIMpEHUE TBEPABIX Tell. TernnoeMKocTs TBEpABIX Tell, 3aKoH J{rosonra u [Itu. ITnasnenue
TBEPIBIX Te1. MeXxaHnueCKue CBOMCTBA TBEPABIX TEJI, YIPYTHE U IIaCTUUECKUe ehopMaliu, 3aK0H
I'yka. IIpounocTh TBepabIX Ted, onbIT Modde.
OcHoBbI TepMOAMHAMUKH. [1epBblil 3aKOH TEpMOAMHAMUKY. BHYTpEHHS SHEPrus UAEaIbHOrO 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 M30IpOLEccaX.
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 IPOLEC-
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, 6MomMexaHu-
KM, OMOAaKyCTHKU U OMOHUKU JJIs1 arPOMHKEHEPUH.

Pazoen 3. dnekmpuuecmeo u mazHemusm.
DJIeKTpUYecKoe 1MoJie HeMOABMKHbBIX 3apsifoB. OCHOBBI AEKTPOCTATUKU. DIIEKTPU3ALUs TEIl U €€
IIPOSIBJIEHUE B MIPUPOJE U TexHUKe. Toueunslii 3apsaa. 3akoH KyrnoHa, 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 Makcgeia). [Ilpumenenue teopembl OcTporpaickoro-
I"aycca. PaGota B a5ekTpudeckoM mnoie, moTeHuuan. Bropoe ypaBHenue MakcBena Jis 3J1eKTpo-
CTaTUKU. DJIEKTPOEMKOCTb, KOH/IEHCATOPhl. DHEPIUs eKTpocTarnyeckoro nois. [lone B cpene, nu-
NEKTPUYECKAs IPOHUIIAEMOCTh. DJIEKTPOCTATUYECKAS 3alUTA.
Monsipu3anus a1M3JeKTPUKOB. [IpOBOTHUKH U TUAIIEKTPUKH. J{UIOJIb B 3JIEKTpUYECKOM noiie. Bu-
bl TIOJISIPU3AIMH IUDJIEKTPUKOB (JIEKTPOHHAs!, MOHHOTO CMeIlleH s, AumnosbHas). [lonspuzyemocTsb
aTOMOB M MOJIEKYJI. DJIEKTPUUYECKOE T0JIE€ B AUAJIEKTPUKeE. J{nanekTpruyeckas NpoOHUIIAeMOCTb, €€ 3a-
BUCHMOCTb OT TEMIIEPATYpPbl. DNEKTPOCTaTHUECKAst MHAYKIHS. CErHETOANEKTPUKH. DIIEKTPETHI.
[Tpe303mexkTpuueckuii 3P dexr.
IToCcTOAHHBIN JJIEKTPUYECKHH TOK. [I0CTOSHHBIN JIEKTPUYECKUN TOK. Y CIIOBUS CYILIECTBOBAHUSA U
XapaKTePUCTHKU MOCTOSIHHOTO TOKa. buoanekrpudeckuii moteHnuan 1 OnoToku. Tok IpoBOAUMO-
cti. PopMynupoBka 3akoHa OMa JuId 3aMKHYTOH LIETH, €€ OJHOPOIHOTO U HEOTHOPOAHOIO y4acT-
KOB. TepMOMETpBI COPOTUBIIEHUS U AJIEKTpUYECKHe TeH30MeTpbl. HU3K0- 1 BhICOKOTEMITEpaTypHas
cBepxnpoBoauMocTb. [IpaBuna Kupxroda u npuHIUNBI pacueTa 3IeKTPUUECKUl 1enei. DieKkTpuye-
CKH€ IIPOLECCH B OMOJIOTrMYECKUX 00BEKTaX. DIEKTPOIPOBOJUMOCTb PACTUTENBHBIX U KHUBBIX Opra-
HU3MOB, €€ IPUPOJA U METO/Ibl PETUCTPALIUH.
MarnuTHoe moJsie. QJIeKTPOMArHUTHAas HHAYKIMA. MarautHoe nosie 3emnu. [Ipuposa MarauTHO-
ro noiisi. Bekrop MarHuTHOM MHAYKIMU. MaruuTHbIi 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 MHAYKIMH. DJIEKTPOABIKYIIAs CUJIa MHAYKLIUU. JIEKTPOHHBINA 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. [porcxoxaenne OHOTOKOB. DIEKTPOMArHUTHBIE TTOJIS KHUBBIX
OpPraHU3MOB. DKCIIEPUMEHTAIbHBIC TIPOSBICHUS JICKTPOAMHAMUYECKUX SIBICHUMN, DJIEKTPOMAarHUT-
HBIE CENapaTopsl B arPOUHKEHEPUU.
DJIeKTPUYECKHUI TOK B ra3ax U pacTBopax eKTPOJUTOB. DJIEKTPUUECKU TOK B ra3e. [Iponecchl
MOHM3ALUHU U PEKOMOMHAINH. DJIEKTPOIIPOBOJIHOCTD CIAO0MOHU3NPOBAHHBIX T'a30B. [loHsATHE O
asMe.
DNEKTPUYECKHUM TOK B JKUJKOCTU. DIEKTPOIN3. XUMUYECKUE UCTOUHUKHU ToKa. [TpuHImn aeicTBus
akKyMyJsiTopa. @u3ndeckoe AEUCTBUE IEKTPUYECKOTO TOKA.
JIEKTPONPOBOJIHOCTH METAJIJIOB M NMOJYNPOBOAHUKOB. OCHOBBI 30HHOW TEOPUHU TBEPJOTO TENA.
3anoJIHEHHbIE U HE 3all0JIHEHHBIE 30HbI. [IpOBOIHMKY, IOTYIIPOBOAHUKN U U30JIATOPHL. 3aIllOJHEHHUE
sHeprerudeckux ypoBHel. [Ipunmmmn [Taynmu. CoOcTBEeHHAs U MPpUMECHAs! TPOBOAMMOCTD MOIYIIPO-
BOAHUKOB. DoToconporusienue. TenaoBU30pkL.
KoHTakTHBIE U TepMOdIeKTpHUYecKkne siBjieHusd. [loTeHnmansaas ssma, Yposerb Oepmu u padbota
BbIXOZA. TepMORIIEKTPOHHAS SMUCCHUS. DIEKTPOHHBIE JIaMITbl. JIaMIIOBBIE BBITPSIMUTENIN U YCUIIUTE-
JIM IEPEMEHHOT0 TOKa. DJIEKTPOHHO-Ty4eBasi TpyOKa U ee IPUMEHEHNUE B COBPEMEHHON TEXHUKE.
KoHTakTHas pa3HOCTh NOTEHIMANOB. TepMoaIeKTpUUecKue ABICHHS. TepMonapa 1 TEpMOdJIEMEHT.
YcTpoiicTBO 1 pUHLIKIT paboThl P-N-niepexoa. IlomyrnpoBogHUKOBbIE TPUOOPHI U UX UCIOIb30BAa-
HUE B arpOTEXHUYECKUX MCCIIETOBAHUSAX.
DJIEKTPOMATHUTHbIE KOJIe0aHUSI W BOJIHbI. OJIEKTPOMAarHUTHOE II0JIE M 3JEKTPOMAarHUTHBIE
BOJIHBIL. M3i1ydeHune, renepanus, nepejada u npueM 3JIeKTPOMAarHUTHBIX BOJH. IIponeccel nepenaun
AJIEKTPOMArHUTHBIMH BOJIHAMH B OHOOOBEKTaX W HMX TNPUMEHEHHE B aBTOMAaTH3WPOBAHHBIX
TEXHOJIOTUSl IIPOM3BOJCTBA, IEPEPabOTKM U XPaHEHHs] CeIbCKOXO3SHCTBEHHOW MPOIYKIHU.
®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. [lonsatue o ¢pusmnomnoru-
YECKOM JICHCTBUHU CBETA.
SIBneHus1, onMchiBaeMble BOJHOBOM Teopueil cBeTa. lHTEepdepeHIys cBeTa, ycaoBUs NOSABICHUS
cTaTh4yecKoil uHTeppepeHInoHHoN KapTuHbL. [IpocBetnenue ontuku. MaTepdepomerpsl, UX uc-
nosp3oBanue. JJudpakuus, tuppakuus ot menu, AMdpakumuonHas 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.
Csert u BemecTBO. DJIEMEHTHI ONITUKN aHU30TPOMHBIX cpell. ECTEeCTBEHHBIN 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 SBJIEHMS BpaIleHHsI IJIOCKOCTH MOJSPU3AIMK B MOJIEKYJISIPHON OMOJIOTHH.
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: BOIHOBOM Teopueil cBeta. KBaHTOBBIN XapakTep nznydenus. KBantol (poToHBI) 1 X Xa-
paktepuctuku. ['ennosnepreruka. [Ipumenenue conneunoro uznydenus B AITK.
BHemnuil, BHyTpeHHMI U BeHTUIBbHBIA (hoToadexT. MccnenoBanus CroneroBa. YpaBHeHue DifH-
mTeiHa /i BHeHero porodpdexra. @oTo3aeMeHTh 1 POTOYMHOKUTEH, 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. OnbiThl 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, €€ HeiocTaTKu. KBaHTOBbIE ynciaa. MHOTO3JIEKTPOHHBIE aTOMBI U TIe-
puoauyeckuii 3akoH Meneneesa.

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

CrioHTaHHOE ¥ UHYLIUPOBAHHOE M3y4eHHE aTOMOB, KBAHTOBBIE T'€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, yCTOWYMBBIE U HEYCTOWUYUBBIC sijipa. VICKyCCTBEHHAs! paJOaKTUBHOCTh. JHEPTUSI 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. [IpuMeHeHHEe paAHOaKTUBHBIX H30TOMOB. buonoruueckoe pelcTBue
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 J1abopaToOpHbI NPAKTUKYM

Ne Tpymno-
Tema 1aGOpaTOPHOTro MPAKTUKyMa CMKOCTP
B Yacax
Pu3nyecKkne 0CHOBbI MEXaHUKH
1. ‘ Onpenenenne korhuUIMeHTa TPEHUS CKOJIBKEHHSI ¢ TOMOUIbI0 TpUOOMeTpa. ‘ 2




2 | OnpeneneHue MOMEHTa MHEPIIUMU KOJIECa M CUJIbI TPEHUSI B OIIOpe 2
3 | Uzydenue cBOOOAHBIX KOJICOAHUH MPYKMHHOTO MasiTHUKA 2
MouJiekyJsipHasi M3UKa U TEPMOJUHAMHUKA
4. | Onpenenenue koddduimenTta BI3KOCTH KUAKOCTH MeTogoM CToKca. 2
5 | OTHOmIEHHE MOJISIPHBIX TEIIOEMKoCTel MeTooM Kiemana- Jlesopma 2
6 | Ompenenenue ko3pPUIEEHTa TOBEPXHOCTHOTO HATSKEHHS METOJOM OTPBIBA 2
KOJIbIIa
DJIEKTPUYECTBO U MATHETU3M
7 | 'pagyupoBKka TepMonapsl U onpenenacHue ee yaeiabnoi repmol/[C. 2
8 | Ilpumenenue 3akonoB Oma u Kupxroda 11 pacueToB 3JIeKTpHUUECKUX IeNei 2
Ontuka. ®u3nka atomMa u sipa.
9 | Onpenenenne KOHIEHTPAIHH CaXapa B PACTBOPE C IIOMOIIBIO MOJISPUMeTpa | 2

5 Mannua (l)OpMI/IpOBaHI/IH KOMHeTeH]_[I/Iﬁ o TMCOMIIJIMHE

Ob6menpodeccnoHanbHbIe
OO1ee KOJIMYECTBO KOMIIe-
Nem.m.|  Pa3gensl, TeMbI TUCITUTUIMHBI KOMTICTCHITHH TeHIH
OI1K-1
1 Du3nyecKue OCHOBBI MEXaHHKH. + 1
2 MoutekynsipHast (PU3HKa U TEPMO- + 1
JTUHAMUKA.

3 DJEKTPUIECTBO U MarHETHU3M. + 1

4 Onruka + 1

5) ATomHas pusuka + 1

6 Oopa3oBaTe/ibHbIE TEXHOJIOTUH

O0beM aynuTopHBIX 3aHATHI Bcero 51 yaca, B T.u. nekuuu 17 yac, npaktuyeckue — 17 yac.,
nabopaTopHbie paboTel 17 yac.
10 4. (20 %) — 3aHATHS B HHTEPAKTHBHBIX (hopMax OT 00beMa ayAUTOPHBIX 3aHSTHIA.

Cemectp | Bun3za- | Hcnoabs3dyemble HHTEpakTUBHBIE 0Opa3zoBarebHble TeXHOIOruu 1 | Koi-Bo
usarus (JI, TE€Ma 3aHATUS 4acoB
JI3, 113)
2 JI [Tpobnemuast nekius mo Teme «BTopoe Havyaao TepMOAMHAMUKH. | 2
OHTpOnus.»
2 JI3 BupryanpHas abopatopHas pabora mo teme «TemtoBoil nBura- | 2
TEJIbY»
2 JI [TpoGnemHas nekius no Teme « JIeKTPOMarHUTHAsI HHIYKIUS. 2
2 J [TpobnemHas nekuus no Teme «PagnuoakTHBHOCTBY. 2
2 JI3 BupryanpHas mabopatopHas pabora mo Teme «PamnoakTUBHBIN | 2
pacraay.
Hroro: 10

7 Y4eOHO-MeTOAMYECKOE O0ecreYeHHe CAMOCTOSTENIbHOH pPadOThI CTYAEHTOB.
OueHoYHBIE cpelCTBa A/l TEKYLIero KOHTPOJIA YCIeBaeMOCTH, MPOMEXKYTOY-
HOM aTTecTally 0 UTOTaM OCBOEHUSI AN CUMIJIMHbI



7.1 Buabl caMOCTOAITEIbHOI padoThl, NOPSA0K MX BbINOJHECHUS U KOHTPOJIS

Ne Pa3nen (Tema)
n/n |  JANCHHAILIHHBI

Buanr CPC

Hopsagok Beinoanenuss CPC

Metoa KOHTPOJIS

1 dusnueckue oc-
HOBEI MEXAHHUKH.

Tloaroroska k JIP,
paboTa Hax MHIU-
BUyaJIbHBIM 3a-
JaHUEM, TTOJIrO-
TOBKa pedepaToB.

Pabota ¢ JIeKIIMOHHBIM MaTepuaIoM, OCHOB-
HOH U JOTIOJIHUTENBHOM IUTEPaTypOH, UH-
TEPHET- peCypcaMy, HOATOTOBKA OTUYETA I10
JIP

YcTHBIN 01IpOC, MUCEMEH-
HBII OTYET, TECTUPOBAHHUE,
pelIeHue 3a1a4 UHIUBH-
IyaJbHOTO 3aJaHus, 00-
CYXJICHHE TeM pedepaToB.

2 MonexymnspHas
(u3nka u TepMo-

ITogroroBka k JIP,
paboTa Hax MHIU-

Pabota c 1eKIIMOHHBIM MaTEpHaIOM, OCHOB-
HOH U JOTIOJIHUTENBHOM IUTEPaTypOi, UH-

YeTHBINM 0npoc, MUCbMEH-
HBI OTYET, TECTUPOBAHUE,

JMBHU1yaJIbHBIM
3aJaHdeM, MOJ-
rotoBka pedepa-
TOB

HOH U JONIOJIHUTENBHOM JINTEPaTypOu, UH-
TEPHET- PeCypcaMu

JIHHAMHKA. BUJyaJIbHBIM 3a- | TEPHET- pECypcaMH, NOATOTOBKA OTUETA 110 pelieHre 3a1a4 NHAUBH-
JTAHUEM, TIOJT0- JIP JyaJbHOTO 3aJlaHus, 00-
TOBKa pedepaToB. CYXJICHUE TeM pedepaToB.
3 OnektpudectBo U | [logroroka  k | Pabora ¢ JEKIIMOHHBIM MaTepUAIOM, OCHOB- | YCTHBII OPOC, MUCHMCH-
MarHeTu3M. JIP, paGoTta Haj | HOU M JONOJIHUTEILHOU JIUTEPATYPOH, UH- HBII OTYET, TECTUPOBAHUE,
UHIUBUAYAb- TEpPHET- pecypcamu, MOArOTOBKA OTYETA MO pelieHue 3a1a4 UHIUBU-
HBIM 3agaHueM, | JIP, moaroroska oruera mo JIP JIyaJbHOTO 3aJlaHus, 00-
MOATOTOBKa  pe- CYXJICHUE TeM pedepaToB.
(eparos.
4 Ontuka. HoxrotoBka k | PaboTa ¢ IeKIIMOHHBIM MaTepHaIoOM, OCHOB- | YCTHBIH OMpOC, MICEMEH-
JIP, paboTta Hajn | HOH M JONOJTHUTEIHEHOU JIUTEPATyPOH, HH- HBI OTYET, TECTUPOBAHUE,
HHIUBUAYab- TEpHET- pecypcaMu, MOArOTOBKA OTYETA IO pelieHne 3a1a4 UHIUBU-
HBIM 3amanueM, | JIP IyaJbHOTO 3aJaHus, 00-
MOATOTOBKA  pe- CYXJICHUE TeM pedepaToB.
(deparos.
5 AtomHas puzuka | Pabora Hajy wH- | Pabora ¢ IeKIMOHHBIM MaTepHUaJIoM, OCHOB- | Pemenue 3anay nHANBU-

JyaJbHOTO 3aJaHus, 00-
CYXJICHHE TeM pedepaToB.

7.2 KoHTpOJIbHBIE BONPOCHI /IJIsl CAMONIPOBEPKH

Paznen (Tema)
AMCUUNINHBI

KOHTpOJIbHI)Ie BOIIPOCHI IJIsI CAMOIIPOBEPKH

duznueckue oc-
HOBBI MCXaHUKU.

1. Kunemarnyeckue ypaBHEHMs, NEpeMelleHHe, CKOPOCTh, yckopeHue. Cko-
POCTb U YCKOPEHHE NPU PaBHOIIEPEMEHHOM JIBUKEHUH.

2. Tlokoi#t u paBHOMEpHOE MPSIMOIMHENWHOE ABMKeHUe. [[puHIIMI OTHOCUTETb-
HOCTH, IOCTOSTHCTBO CKOPOCTH CBETa (IIOCTYJIaThl DUHILITEHHA).

3. 3akonsl auHamuku (HpioTOHA) 711 MaTepUaIbHOM TOYKH, UX B3aMMOCBS3b.
WNueprmanbHble 1 HEMHEPIUATBHBIE CHCTEMBI 0oTcueTa. Cuiia U Macca.

4. VYpaBHeHUE [BIKEHUS MaTepUaIbHOW TOYKHM M IpUMephl perneHus. Hwm-
MyJIbC T€JIa ¥ UMITYJIBC CHIIBI, CBSI3b MEX1y HUMHU.

5. 3aKkoH COXpaHEHMS HMITyJbCa B MEXaHMUYECKHUX CHCTeMax M Ouoyoruye-
ckux oObekTax. OOIIMe MOHITHS CHJIBI KaK CKOPOCTH W3MEHEHHS MUMITYJIbCA.
Cunsl B ipupoie (cuia TSKECTU, CUJIa TPEHUS, YIIPYTHE CHIIbI, CUIIBI TPEHHS U
zp.).

6. 3HavyeHue CUJ JCHCTBYIOIUX B MPHUPOJAE M KUIHEACATEIHHOCTH OUOJIO-
TUYECKUX OOBEKTOB M MX MPAKTUYECKOE HCIOJIb30BAaHWE B arpoOTEXHUKE (Cy-
[IAIbHBIE, 36PHOOYHCTUTENBHBIE, 3ePHOPA3ACTUTENbHBIC U Jp. MAIIIHHBI).

7. Mexanundeckas paboTa ¥ MOIIHOCTh. DHEPIHsl Kak 00IIasi KOJUYeCTBEHHAs
Mepa pa3IYHbIX (OPM JIBMKCHUS MaTEPUH U BUJOB B3aUMOICHCTBUSI.

8. KuneTrmueckas W MOTEHIIMATBHAS SHEPTH.

9. 3akoH coxpaHEHUs U MPEBpaIlleHUs YHEPTHUH B MEXaHUKE.

KunemaTuka u JUHAMMKA TBEPIOIO TeJa.

10. [Monsitue TBepaoro tena. KnnemMatnka v 3aKOHBI TMHAMUKY BpPaIIaTeIbHOTO
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JIBUXKEHUS. MOMEHT CHJI, MOMEHT MHEPIMH, MOMEHT UMITyJbCa U HUMITYJIbC
MOMEHTA CUJIbl. Y paBHEHUE JBUKECHUS BpallalomuXcst Tesl. MOMEHThI HHEpLUU
HekoTopbix Tell. Teopema IllTeiiHepa. 3aKOHBI U3MEHEHHUSI M COXPAHEHUS MO-
MEHTa HMMITYJIbCa U YHEPTrUU C yuyeToM BpamieHus. [IpumeHeHne oCHOBHBIX 3a-
KOHOB U MOHSATHI MEXaHUKHU B CENIbCKOXO03SHCTBEHHON TEXHHUKE.
Mexannuyeckue K0J1e0aHUSI U BOJHBI.

11. O6mue cBeaeHus o konebanusax. KunemaTnka u [uHaMuKa rapMOHUYECKO-
ro xonebarenpHoro ABMKeHHs. KBasuynpyrue cunbl. OU3HUecKuii, MaTeMaTu-
YECKUH W TIPY)KUHHBIA MasgTHUKW. DHEPTUs rapMOHHYECKUX Konebanmii. CBo-
0oxHbIC W BBIHY)KICHHBIE KoJieOaHus. MexaHndyeckuid pesoHanc. Pe3onanc u
aBTOKOJIeOaHUsI B )KUBBIX OpraHu3Max u TexHuke. CroxkeHue KoiaeOaHui.

12. BonmoBoit niporiecc. Turbl BoJaH. YpaBHEHUE BOJHBI, BOJIHOBOM (DPOHT, UH-
tepdepeHIus BoIH, mpuHiui [ rolirenca-OpenHens.

DJieMeHThl MEXaHUKHU M CIVIOIIHBIX CPel.

13. O6mue cBoOWCTBA )KUAKOCTEH M Ta30B. YPaBHEHUE PABHOBECHS M IBHYKCHHS
JKUJIKOCTH.

14. Ypasuenue bepnymnun? Koaddumuent Bazkoctu?

15. ®opmyna Ilyazeitna? @opmyna Ctokca?

16. Cxopocth Tena BhIpaxkaercs (opmysioi V = 2.5+0.2t | Haiitn nepemene-
Hue Tena yepes 20c¢ mocie Havana ABUKCHUS.

17. Tenmo, OpolleHHOE BEPTUKAIBHO BBEPX, OBLIO HA BBICOTE 8,6 M JBa pasa C
IPOMEXYTKOM BpeMeHH 3 ¢. HaliTu HauabHYI0 CKOPOCTb.

18. [Iapuk maccoit 300 r ygapuicst 0 CTEHKY U OTCKOUYWa OT Hee. Onpenenursb
MMITYJIbC, TIOJIYYEHHBIA CTEHKOM, €CIIM B MOCJIECIHHI MOMEHT MEPEH yAapoM
rapuk umen ckopoctsb 10 m/c, Hampasnennyto noj yriom 300 Kk TOBepXHOCTH
CTEHBI. Y 1ap a0COJIOTHO YIPYTHi.

19. Teno maccoit 2 Kr ymano ¢ BBICOTBHI 8 M W Yriyounoch B cHer Ha 1,5 m.
Onpenenutb CPeHION CUITY COIPOTUBIIEHUSI CHETA.

20. MonoT maccolt 5 KT yaapsieT 1o HeOOJIbIIOMY KYCKY XkKeesa, JexalieMy Ha
HakoBaJibHe. Macca HakoBanbHU 100 kr. Maccoi kycka xene3a nmpeHeOpedsb.
VY nap neynpyruii. Onpenenuts KII/I ynapa Monora npu JaHHBIX YCIOBUSX.

21. Ha mmmuHAp, KOTOPBIA MOXKET BpamaThCcs OKOJIO TOPH3OHTAIBHOW OCH,
HaMOTaHa HUTb, K KOHIly KOTOPOU NpUBA3aH I'py3uK. [[BuUrasch paBHOyCKOpEH-
HO, TPY3UK 3a 3 ¢ omyctwica Ha 1,5 M. OnpenenuTs yriioBoe yCKOpeHUe Iu-
JUHJPA, €CIIU €0 PaANYC pPaBeH 4 cM.

x = 2sin| Zt+0.57
22. ManieHbKO€ TeJO COBEpIIaeT KOoJeOaHHs . Haiitn am-
IUIUTYY, IEPHO, HauallbHYIO (hazy KoneOaHMi, a TakkKe MaKCUMaJIbHYIO CKO-
pPOCTh M yCKOpeHue Tena (X JaHo B M, t B).
[Tnockas BoiHa pacpocTpaHseTcsi BA0JIb IpIMOii co ckopocTbio 20 m/c. Jle
TOUYKH, HaXOJSIIMEeCs Ha 3TOM NpsAMOil Ha paccTosiHuu 12 M u 15 M oT ucrou-
HUKa KoJieOaHui, KosebmoTes ¢ pasHocThio (a3 0,757 . Hailtu 1yimHy BOJIHBI,
HaNKcaTh ypaBHEHUE BOJHBI U HAWTH CMEIICHNE YKa3aHHBIX TOYEK B MOMEHT
BpeMeHH, paBHbIi 1,2 ¢, ecnin ammntyaa kosnebanuit 0,1 m.

MonexkynspHas
¢u3uka u Tepmo-
TMHAMUKA.

Mouiekyasipao — Kuneruueckas Teopust.

1. WneanbHblii ra3? DMnupuyecKue 3aKOHbI HACATBHOTO ra3a’?

2. Kak 3anmceiBaeTcsi ypaBHEHUE COCTOSTHHSTA3a?

3. OcCHOBHOE ypaBHEHHE KWHETMYECKOW TEOpUHU Tra3oB (A JaBIEHUS, Ui
temreparypbl). CpefHsss KHHETHYEeCKash SHEPTUsl MOCTYMATeIFHOTO JIBUKCHUS
MOJIEKYJT

4. Ta3 B mone TaroreHus, Oapomerpuueckas dopmyna. ATMocdepa TUIaHET.
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3akoH pacnpeneneHus bojapliMaHa, €ro yHUBEpCalbHbIN XapakTep.

5. VYmpyroe u Heympyroe CTOIKHOBEHHE dYacTHIl (Moyiekyn). DddexTuBHOE
ceuenue. CpeaHee YUCIO CTOJIKHOBEHUM M CPEIHsIsl AJIMHA CBOOOJHOrO mpobe-
ra Moseky. [IpakTuueckoe noHsATHE BaKyyMa.

6. Juddy3us? TemmonpoBogHOCTH? BHYTPEHHEE TpEHUE?

7. OOIIHOCTh MOJICKYJISPHO-KMHETUYECKOTO MEXaHW3Ma SBICHHI IepeHoca,
K03(ppULIMEHTHI IepeHoca, 3aBUCUMOCTb UX OT TEMIIepaTyphbl

8. Ocmoc, 0CMOTHYECKOE AaBJICHHE U €r0 POJIb B KU3HEACATEIBHOCTH pacTe-
HUIl. ATpOHOMHMYECKHE IPUEMbl PErYJIMPOBAHUS BOJHOIO pEKUMa B I10YBE
(mpukarka, OOpOHOBaHUE).

9. Temnonepenaya. [loHsTre HanpaBIEHHBIX TPOLIECCOB.

PeasibHble rasol.

10. OTknOHEHHE CBOMCTB ra3oB OT MJI€AJIbHOCTH. MEXMOJIEKYJIIpHOE B3aUMO-
JICUCTBUE, SHEPIrUsl B3aUMOJICHCTBUS MOJIEKYJ, KDUTUUECKOE COCTOSIHUE BEILIE-
CTBa.

Kunkoe cocrosinue.

11. JTaiiTe XapakTEpUCTHKY KUJKOTO COCTOSIHUSA, CTPYKTypa KUAKOCTH, OJIMXK-
HUM nopsok. [IoBepXHOCTHOE HATsKEHNE.

12. Ucniapenue, KunsiaeHue KuAKoCTe. TepMoperynsnus KUBbIX OpPraHU3MOB.
BiusiHue mOBEPXHOCTHBIX M KAaNWJUIAPHBIX SBJICHUN Ha CTPYKTYpy IOYB, UX
POJIb B IIpOLIEcCax KUZHEAESITEIbHOCTH YEJIOBEKA, )KUBOTHBIX U PACTEHUH.
Kpucraniuyeckoe cocrosinme.

13. Kpucrammnaeckue u aMopgHbIe Tela, X OTIHIue?

14. ledbextsl B KpHucTamax. TemioBoe paclipeHue TBEpAbIX Tell. TemnoeM-
KOCTb TBEpABIX Tel, 3aKoH J[ronoHra u Iltu. [inaBienne TBepabIxX Ted.

15. MexaHuueckue CBOWMCTBA TBEPIBIX Tel, YIPYrue W IiacTudeckue aedop-
MaluH, 3aK0H ['yka

OCHOBBI TEPMOAMHAMHKH.

16. Kak ¢opMynupyeTcst IepBbIi 3aKOH TSPMOJUHAMUKH

17. Yemy paBHa BHYTPEHHSS SHEPTUs HJI€aIbHOTO ra3a?

18. Yemy paBHa paboTa UIeaTbHOTO Ta3a B PA3IMYHBIX H30TPOIECCax?

19. O6parumsbie u HeoOpaTuMble nporiecchl? CaMOperyssIus U YCIOBHS CyIlle-
CTBOBAHMSI )KUBBIX OPraHU3MOB

20. [IpumeHeHre MepBOro M BTOPOTO Hayasl TEPMOAMHAMHUKU K KHBBIM Opra-
HU3MaM.

21. IIpeoOpa3oBaHue HEPrUU M poiib GU3UKO-XUMHUYECKHX MPOIIECCOB B OMO-
JIOTHYECKNX 00bekTax. Borpockl 6M03HEpreTHKy, OMOMEXaHUKH, OMO0aKyCTHKU
¥ OMOHUKH JJIs1 arpOUHKEHEPUH.

22. Tlon kKakuM JaBJICHUEM HAaXOJUTCS B OAJUIOHE BOJOPOJ, €CIIM €MKOCTh Oal-
noHa 10 IUTPOB, a KMHETHYECKAs DHEPIHs MOCTYNATEIBHOTO IBHUKEHHUS BCEX
MOJIEKYJI Bojopojaa paBHa 7,5-10 JIx?

23. TonmuHa aepeBsiHHON cTeHbl paBHa 12 cm. Kakoil nomkHa OBITh TONIIMHA
KUPIUYHOHN CTEHbI, 4TOOBI OHA 00J1a/1aj1a TAKOM K€ TEIIONPOBOAHOCTBIO, KaK U
nepessinHast? Koadduuuent reronpooaHocTu Aepesa paseH 0,17 Br/m K, a
kupnuya 0,69 Br/m-K.

24. OguH KWIOMOJb rasza uzobapuuecku HarpeBaercs oT 200C go 600C, nmpu
stom ra3 norjiomaet 1,2-107 JIx terna. OnpenenuTs YUCIO CTENeHeH CBOOO b
MOJIEKYJI ra3a, NpHpalleHue BHYTpEHHEH SHEPTUH Traza, paboTy rasa.

25. TernoBas mamuHa padotaer mo nukiny KapHo. Temmeparypa HarpeBaTes
3270C. Omnpenenurs KIIJ[ nmxia m temmepaTypy XOJOAWUIbHUKA TEIUIOBOU
MAalIuHBbI, €CJIN 3a cYeT 2 K/ TemIoThl, MOJIy4eHHOM OT HarpeBaress, MalluHa
coepimaet paboty 400 JIx.
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26. Apron maccoii 4 T 3anumaet oobem 0,1 M3 o naBIeHuEeM 2,5 MIla.
Haiitu Temneparypy rasa, cuurasi €ro UAcajJlbHbIM.

K cTanpHOlI TpoBOIOKE JUIMHON 2 M M paiycoM 3 MM mojiBerieH rpy3 B 200
kr. YeMy paBHa paboTa pacTspKEHUS IPOBOJIOKHU?

DJIEKTPUYECTBO U
MarHeTU3M.

DJIEKTPHYECKOe 110J1¢ HEeNOABHKHBIX 3apsi10B.

1. O gem roBopurt 3akoH KynoHa, rpaHuIel €ro IPUMEHUMOCTH.

2. Yro Ha3pIBaeTCs HANPSHKEHHOCTHIO M MOTEHIUAIOM 3JIEKTPOCTATUYECKOTO
noJisi. CBsI3b MEX]ly HUMHU.

3. DIEeKTpPOeMKOCTh, KOHAECHCATOPbI. DHEPruUsl JIEKTPOCTATHUECKOTO MOJIS.
ITone B cpene, nuaieKTpudecKas MPOHUIIAEMOCTh. DJIEKTPOCTaTUYECKAs 3alllu-
Ta.

Ioasipu3anus 1M31eKTPUKOB.

4. TIpoBOAHUKHU U TUAJIEKTPUKH. JUII0Ib B 3JIEKTPpUYECKOM IoJie. Bupl nomus-
puzanuu. [lonspusyeMocTb aTOMOB U MOJIEKYJI. DJIEKTPUUECKOE MOJIE B IU-
aNeKTpUKe. [IudekTprudeckas MIpOHULIAeMOCTh, €€ 3aBUCUMOCTD OT TEMIIEpaTy-
PBL

IocTOSTHHBIN 3JIeKTPUYECKHUI TOK.

5. VYcnoBus CcyliecTBOBaHUS U XapaKTEPUCTUKU ITOCTOSHHOTO TOKA.

6. buosnextpuyeckuil noTeHIKUaN U OUOTOKU. TOK MPOBOAUMOCTH.

7. ®opmynupoBka 3akoHa Oma JyIsl 3aMKHYTOH LIEIH, €€ OJTHOPOJAHOIO U He-
OJIHOPOAHOI'O YYacCTKOB.

8. TepMoMeTpbl COMPOTUBIICHUS U SJEKTPUIECKHE TEH30MeTphl. HU3K0- U BHI-
COKOTEMIIEpaTypHasl CBEPXIIPOBOJAUMOCTb.

9. DeKkTpuYecKHe MpoIecchl B OMOIIOTUYECKUX 0OBEKTaX.

10. D1eKTpONPOBOAUMOCTD PACTUTEIBHBIX U )KUBBIX OPraHU3MOB, €€ IPUpoIa
Y METOIbl PETUCTPALIUU.

MarnuTHoOe noJie. JJIeKTPOMArHUTHAsi HHAYKIHUS.

11. Maruutnoe niosie 3emun. [Ipupoia MarHuTHOTO TOJIA.

12. BexTop MarHuTHOM MHAYKIMK. MarHuTHeIi notok. 3akoH buo-Casapa-
Jlanaca ¥ mpuMepbl pacyeTa MarHUTHOT'O TOJISl IPOCTEUIINX KOHTYPOB C TO-
KOM.

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

14. SIBneHue »51eKTPOMarHUTHOW MHAYKIMH. DIEKTPOABUKYIIAsl CUJIa UHIYK-
L1H.

15. IlpoucxoxaeHne OMOTOKOB. DIEKTPOMArHUTHBIE MOJISI dKUBBIX OPraHU3MOB.
DKCrepUMEHTAJIbHbIE MPOSIBICHUS ANEKTPOANHAMUYECKUX SIBIIEHUH, 3JIEKTPO-
MarHMTHBIE CENapaTopbl B arPOMHKEHEPHH.

DJIeKTpUYecKHii TOK B ra3ax U pacTBOpPax 3J1eKTPOJINTOB.

16. Dnexrpuueckuii Tok B raze. [Ipoueccsl HOHU3AUK U PEKOMOUHAIIHH.
DIEeKTPONPOBOJHOCTh CIIA00MOHU3NPOBAHHBIX ra30B. [loHsATHE 0 TUIa3Me.

17. DnexTpuyeckuil TOK B )KUIAKOCTH. DIEKTPOJIN3. XUMUYECKHE UCTOUHUKU
Toka. [IpuHnum nencTeus akkymyisaropa. Usndeckoe 1eUCTBUE DIIEKTpUYe-
CKOTI'O TOKa.

18. DAEKTPONPOBOHOCTH METAIOB U TIOTYIIPOBOTHUKOB.

19. IlpoBOgHUKH, TOTYITPOBOJHUKN M U30JIATOPHL. 3allOJHEHUE SHEpreTuye-
ckux ypoBHeW. [IpuHnnmn [Taymnu.

20. CobcTBeHHas ¥ IPUMECHAsE IPOBOUMOCTb MOJIYTIPOBOAHUKOB. DoTOCO-
IIPOTHUBJICHHE. TEMIOBU30PBI.

KoHTakTHBIE 1 TEPMOJIEKTPHYECKHE SIBJICHUS.

21. TepMOdJIEKTPOHHAS SMUCCHSI. DJICKTPOHHBIE JTaMIThl. JIaMIIOBEIE BHITIPSIMU-
TEJIH U YCUIIUTENIN IEPEMEHHOTO TOKA.
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22. DNeKTpOHHO-JTyueBasi TpyOKa U ee MPUMEHEHUE B COBPEMEHHOM TEXHHKE.
23. KoHTakTHast pa3HOCTh MOTEHIMANIOB. TepMmoanekTpuueckue sapneHus. Tep-
Morapa ¥ TepMO3JIEMEHT. Y CTPOICTBO M MPUHLHUI paboThl p-N-niepexona. [lo-
JyIIPOBOJHUKOBBIE TPUOOPHI U UX UCIIOIb30BAHUE B arPOTEXHUYECKUX HCCIIE-
JIOBaHMSIX.

DJIEKTPOMarHuTHbIEe KoJIeOaHUsI U BOJIHBI..
24. TIporuecchl Iepe1avu AICKTPOMArHUTHBIMU BOJTHAMHM B OMOOOBEKTaX B UX
IIPUMEHEHNE B aBTOMATU3UPOBAHHBIX TEXHOJOTUS IPOU3BOJICTBA, 1EPEPAOOTKH
U XpaHEHHsI CeTbCKOXO3SIMCTBEHHON MPOAYKLIUH.
25. dusnydeckoe 1 OMOJIOTUYECKOEe JCHCTBHE ONTHYSCKUX U3TYYCHH Ha pac-
TUTEJIBHBIN U )KUBOTHBIA MUD.
«JIEKTPUYECTBO 1 MATHETU3M»
26. D]JIC Garapeun 12 B. Haubounpimas cuna Toka 5 A. Kakast HanbosbImas
MOIITHOCTh MOKET BBIACTUTHCS HA MOAKIIOYCHHOM K OaTtapee pe3ncTope ¢ me-
PEMEHHBIM COIIPOTHBIIEHUEM JlaMIouKa U peocTaT, CoeIMHEHHBIE MTOCIIe0Ba-
TEJbHO, IPUCOEINHEHB] K UCTOUHUKY TOKa. HanpsbkeHue Ha 3a)KuMax JlaMIo4-
ku 40 B. Conportusnenue peoctata 10 OM. BHenrHss 1iens noTpedasier Molil-
HocTh 120 BT. OnpenenuTs cuily TOKa B LETH.
27. JlBa mapajuiebHbIX OECKOHEYHO JITMHHBIX IPOBO/IA, IO KOTOPHIM TEKYT B
OJIHOM HaripaBjieHuu Toku 60 A, pacrnosoxeHsl Ha paccTossHuil 10 cm npyr ot
apyra. OnpenenuTb HHIYKIMIO MAarHUTHOTO T10JIsL B TOUKE, OTCTOALIEH OT 01~
HOT'O MPOBOJIHUKA HA PACCTOSHUU 5 CM U OT APYroro - Ha PacCTOSIHUM 12 cM.
28. IIpu ameKkTpoIu3e pacTBOpa CEPHOM KUCIOTHI PACXOAYETCsI MOIITHOCTE P =
37 Bt. Onpenenutb CONPOTUBIICHHUE 3JIEKTPOJIUTA, €CIH 3a Bpems t = 50 MuH
BeIIessieTcst M = 0,3 r Bogopoaa.
29. A30T HOHHU3UPYETCSI PEHTT€HOBCKUMH JTy4amu, OnpeeanTb NPOBOIUMOCTh
a30Ta, eCITH B KOXKIOM KyOHUEeCKOM CaHTHMeTpe rasa Haxozautes 107 map
nOHOB. [10IBUKHOCTD MONIOKUTEIBHBIX HOHOB paBHa 1,27 , a OTpULIATENbHBIX
1,81 cm ?/B c.
30. YeMy paBHO OTHOIIEHHE YHCIIa CBOOOTHBIX JIEKTPOHOB B €IMHUIIE 00be-
Ma y BUCMYTa U CypbMBI, €CJIM IPU HarpeBaHUu oHOTro u3 crnaes Ha 100 K
Bo3HUKaeT Tepmo-2/IC 0,011 B?
31. Cuna ToKa B LIETH, COCTOSIIIEH U3 TEPMOTIaphl U TaIbBAHOMETPA COMTPOTHB-
nenrem 80 OM paBHa 2 MKA npu pazHocTH criaes 350 oK. Omnpenenuts conpo-
TUBJIEHUE TepMoIapsl, eciu e€ noctosHHas 47,9 mxB/K.
32. B uens nepemMeHHoro Toka HanpsbkeHueM 220 B u wacroroit 50 'y BkItO-
YEHBI MOCIIEA0BATENIbHO EMKOCTD 35,4 MK}, akTHBHOE comnpoTuiieHue 100 Om
u UHAYKTUBHOCTH 0,7 I'H. HaliTu cuity Toka v NaJeHue HaNpsHKeHUs Ha EMKO-
CTH, OMUYECKOM CONPOTHUBIIEHUU U MHTYKTUBHOCTH.

OnTuka

BosiHOBasi M reoMeTpuYecKasi ONTHKA.

1. KopmyckynspHasi 1 BOJTHOBasi TEOPUHU CBETA.

2. DnexTpoMarHuTHas Teopus cBera. [loHATHE 0 KBAHTOBON TEOPUU CBETA.

3. Kak ¢popmynmupyroTcst 1 3anMCBHIBAIOTCS 3aKOHBI OTPAKEHUS M TPETOMIICHUS
CBETa, MOJHOE BHYTPEHHEE OTPaKEHHE.

4. TlpuGopsl reoOMeTpUUECKON ONTUKU (JIMH3BL, JIYIIBI, 3€pKaa, MUKPOCKOII U
T.J.)

5. ®oromerpus. Cuia cBeTa, CBETOBOM MOTOK, OCBEIIEHHOCTH. [lormomenne
cgeta. [lonsTHe 0 PuU3HONIOrHNYecKOM IEHCTBUH CBETA.

6. WuTepdepenius cBera, yCIOBHS MOSIBICHUS CTATHUECKOW HHTEPHEPEHITH-
oHHOM kapTuHsl. [IpocBernenue ontuku. MuTepdepomMeTpsl, UX HCIOIB30Ba-
HUE.

7. udpakuus, mudpakuus ot menu, audpaxiuonHas pemerka. [loustue o
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rojorpaduu. PentrenoBckas nudpakis, peHTTeHOCTPYKTYPHBIHM aHaIu3 U ero
npUMeHeHHe K 6uosiornyeckuM oobekTaM. [IpoctpancTBennas ctpykrypa JHK
u PHK. Paspemaromas cmocoOHOCTh ONTHYECKUX MPUOOPOB.

8. EcrecTBeHHBIN U MONSpU30BaHHBIN CBET. [loysspu3anus cBeTa mpu oTpaxe-
HUM U TIpesIoMIIeHUH. 3aKoHbl Matoca u bproctepa.

9. JIBoitHoe nmydenpenomieHue B kpuctamiax. [lomspouasr. OnTudeckas ax-
TUBHOCTb, CaXapOMETpHsl, HCIIOIb30BaHHE SIBJIICHUS BPAILlEHUs TUIOCKOCTH I10-
JSIPU3ALUN B MOJICKYJISIPHON OMOJIOTHH.

10. lucniepcus cBera. CriocoObl HAOIIOICHUS TUCTIEPCUU CBeTa. Teopus auc-
nepcuu cera. HopmanbeHas u aHoMasbHasi IUCIEPCUH.

11. Tlornomenue cBera, 3aKkoH byrepa. CrieKTpsbI MOTJIOMICHHS

12. Paccesnue cBerta. Paccessnue cBeta B atmocdepe. buodusnueckue spnenus
IIPU B3aUMOJICHCTBUU CBETA C BEIIECTBOM.

13. Yro Ha3wIBarOT aOCOMOTHO YepHBIM TeloM. 3akoHbl Kupxroda, Credana-
boasimmana, Buna.

14. KBanTs! (poTOHBI) M UX XapakTepucTHkH. [ 'enrosnepreruka. [Ipumenenue
cosiHeuHoro u3nydyenus B AIIK.

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

16. Kak 3amuceiBaeTcs paBHeHHE DUHINTEHHA 171 BHEIIHETO (oTodddekTa.
®oTtodneMeHThl U GOTOYMHOKHUTENH, UX IPUMEHEHUE B aBTOMATUKE U (HOTO-
METPUH.

17. Yro Bam usBectHo 06 ucnosnb3opanuu CBY-, UK- u Y ®O-uznyuenuii B Tex-
Hosorusax AIIK nns nepepa®oTku U XpaHEHUs MUIIEBON TPOAYKIIHUH.

18. Ha y3kyto mens najaeT HOpMaIbHO MOHOXPOMATUYECKUH CBET. YTOJ OT-
KJIOHCHHUS JTy4eil, COOTBETCTBYIOIIMX BTOPOH CBETIION MU(PAKIIMOHHOH T0JI0Ce,
¢= 1°. CKOJIbKMM JIJTMHAM BOJIH MaJalollero CBeTa paBHa MIMPHHA 1eau?

19. Iudpaxnuonnas pemerka conepkut 100 mrpuxoB Ha MM utHHEL. Onpeze-
JUTH JIMHY BOJHBI MOHOXPOMAaTHYECKOTO CBETA, MAIAI0IIEro Ha PEUIeTKY
HOPMAJIbHO, €CJIM YIoJl MEXy JBYMSI MAaKCUMyMaMH IIEPBOTO mopsiaka 8°.
Onpenenutsd o011ee YUCIIO TIaBHBIX MAKCUMYMOB B AM(PPaKIIMOHHON KapTHUHE.
20. ITox KakuM YTJIOM JOJDKEH IMajaTh My4oK CBETa U3 BO3yXa Ha MOBEPX-
HOCTb JKUJKOCTH, YTOOBI IPH OTPAXKEHUH OT JTHA CTEKJISIHHOTO cocyna Nl = 1,5,
HaIOJHEHHOTO BoI0oM N = 1,33, cBeT OBUI MOJHOCTHIO MOJSPU30BaH?

21. CKOJIBKO SHEPIUHU U3IIydaeTcs B IpOCTpaHcTBO 3a 10 yacoB ¢ ruiomaau na-
xoTHOH 3emuu I ra, umeromeit temnepatypy 27°C? CuutaTh N0O4YBY YEPHBIM T€-
JIOM.

22. ®otoH ¢ 3ueprueii 0,8* 103 Jixx 6511 paccesin ipu 3¢ dexte Komnrona Ha
cBOOOTHOM 3JIeKTpoHe Ha yrou 180° . OnpeaenuTb KHHETHYECKYIO SHEPTIHIO
AIIEKTPOHA OTAAYH.

23. KBanTsl cBeta ¢ 3ueprueit 7,8%10-19 J[x BbIpbIBatOT (hOTORIEKTPOHBI U3
MeTasuia ¢ paboroit Beixoga 7,2 10-19 JIx. Hailitu MakcuManbHBIN UMITYIIBC,
1epeaBaeMblil MOBEPXHOCTH METaJlJIa IPU BBUIETE 2JIEKTPOHA.

ATomHas pusmka

CtpoeHue aToma. JjieMeHThl KBAHTOBOI MeXaHUKH.

1. Kak ¢popmynupyrores noctynarsl bopa. bopoBckas Teopust aroma Bogopo-
J1a ¥ BOJOPOJIHONIOJOOHBIX HOHOB, €€ HEJOCTATKH.

2. Kakue kBanToBbIe yncia Bam nzBectHbl? MHOT03JIEKTPOHHBIE ATOMBI U TIe-
pruoauyecKkuil 3akoH MeHieneena.

3. Kaxwue BuIbI BUABI paIMOAKTUBHOTO paclajia U u3inydeHuil Bam n3BectHb1?
4. Kak popmynupyercs 3aKOH paJiMO0aKTUBHOTO pacnaaa. CTpoeHue aToMa.
CrabunbHble U PaJUOAKTUBHBIE H30TOIbI.

5. CoBpeMeHHbIE METO/Ibl PAAMOXUMHHU U PAINOONOIOTHH.

6. Ilpupona Bo3aeicTBUS paAMOAKTUBHOIO U3IYUYEHUS HA KHUBBIE OPraHU3MBI.
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Kocmuueckwnii GoH 1 MyTanuu.

7. KBaHTOBBIE TeHEpaTOpBHI (J1a3€phl), UX UCIOJIb30BAHUE, IEPCIIEKTUBEI ITPU-
MeHeHUs (ceMuHap). buonornueckoe 1eHCTBUE J1a3€pHOTO U3JIyUEHUS.

8. Hyxmnonsl. CtpoeHue siep, mpupoja siACPHBIX CHII, YCTOWYWBHIC M HE-
YCTOHYHBBIE SPA.

9. HckyccTBeHHAs paJOaKTHBHOCTh. DHEPIHs CBI3U U A€(PEKT MaCChl aTOM-
HOTO siipa. MexaHu3M siIepHBIX peakluii. Peakuiuu geneHus 1 cCuHTe3a.

10. Hemnubie simepHble peaknuu. Tepmosaepubie peaknuu. DHeprus ColHIa u
3Be3d. Kocmuueckue nyun. DneMeHTapHble yacTuibl. [Ipumenenue paanoax-
THUBHBIX U30TOIOB.

11. buonoruyeckoe AelcTBUE HOHU3UPYIOMIMX U3TYyYSHHI U 3a1uTa OT HUX.
12. Ucnonb30BaHue SICPHON dHEPTUU. ATOMHAsI SHEPTHUS U OKPYKAIOIIAs Cpe-
na.

13. Yemy paBeH paauyc 3TOW OpPOUTHI, €CITU U3BECTCH OPOHUTATHHBIA MOMEHT
3JIEKTpOHA?

14. Pa3zuuiia Mexay roJIOBHbIMU JIMHUSIMU cepuit Jlaiimana u banemepa B juiu-
HaX BOJH B CHEKTPE aTOMapHOro Bojaopoja paBHa 534,7 uMm. OmnpeneiauTs 1Mo
STUM JaHHBIM MOCTOSIHHYIO [[anka

15. Onpenenuts (B JyIMHAX BOJH) CIEKTPAIbHBIC TUATIa30HbI, IPUHAICHKAIIIIEC
cepusam Jlaitmana u banbMepa.

16. Yem ornmyaercs MO CTPOSHHUIO SAPO JIETKOTO HM30TONA Telus OT sijpa
CBEPXTSDKENIOro Bojopoaa (Tputus)?

" Haiirn IIOCTOSHHYIO paclaja pajus, €Cld €ro Iepuoj Iojypacrana
T=1550ner.

18. Ipu pacnaze usotoma docdopa 15sP>? U3 sapa ero aroma BHIOGPACEHIBASTCS
9NIEKTPOH U HeiTpuHo. Hammcath simepHyro peakiuio pacraja uzorona oc-
dopa u onpenenuts uncia AN1 u AN2 aromoB, pacnajgaromuxcs 3a mpome-
xKyTku Bpemenu Aty= 10 nueit u Aty = 1 c. IlepBonauanbHoe ynciio atoMoB N,
=1,9-10"

19. Cxonbko 5Hepruu BBIAENAETCS MPU 00pa30BaHUM OJTHOTO TpaMMa Telus U3
IIPOTOHOB U HEUTPOHOB?

le/IMepr TECTOB IJIA TEKYIIEr0o KOHTPOJIsA 3HAHMM:
Onpeueﬂeﬂne MOMEHTA HHEPIIUHA MAX0BOI'0 KoJieCa M CUJIbBI TPCHUSA B OIOpe.

Bapuanr 4.

1. Kakue Buabl MEXaHUYECKOM SHEPTUU BbI 3HaeTE?

a) KHHEeTUYecKast 0) moTeHIMaabHas B) KHHETUYECKAs U MOTEHIIMATbHAs

Ha dro pacxoayercs moOTeHIMalbHAs YHEPrHsl TUPH, KOTOpOH oOHa oO0nazaeT B BEpXHEM
MOJIOKEHUH TIPH IBMXKCHUH TUPU BHU3?

a) Ha KHHETUYECKYIO SHEPTHUIO TUPU

0) Ha KHHETUYECKYIO SHEPTHUIO THPHU U KoJieca U Ha pabOTy MPOTHUB CUJI COTIPOTUBIICHUS

B) Ha pabOTy MPOTUB CHJT CONIPOTUBIICHHUS

B kakux equHUIIaX U3MEPSETCS MOMEHT HHEPIUU?

1.

a) H'm

0) Kr* M2 B) H

Kak nBuxercs rupsi B ycTaHOBKe?
a) paBHOYCKOpPEHHO ) paBHO3aMeUIEHHO B) PaBHOMEPHO
YeMy paBHa KMHETHYECKasl SHEPIUsl Bpalllarolierocs tena?
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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 NOBEPXHOCTHOIO HATSKEHUSI METO0M OTPbIBA KOJIbIIA.
Bapuanr 1.
1. Kak 3aBucut cpemnee BpeMst "oceyioro" CymecTBOBaHMS MOJIEKYJ (BpeMs pellaKCaliK) OT TEM-
neparypbl? C NOBBIIIEHHMEM TEMIIEPATYPHI 3TO BPEMSL:
a) He U3MEHseTCsl 0) MEJICHHO PacTéT B) YPE3BHIYAWHO YMEHBIIACTCS

2. B uém npuumnHa nosiBJIeHUs IOBEPXHOCTHOTO HATSKEHUS?
a) oOpasyeTcs MIEHKA, OTPaHUYMBAIOLIAS KHUIKOCTh CHAPYKU
0) 13-3a HaJM4KS TOBEPXHOCTHOM SHEPTUU )KUJKOCTh OOHAPYKUBAET CTPEMJICHHE K COKpa-
HICHUIO
B) TaK KaK PacCTOSTHUE MEX/y MOJIEKYJIaMH B IOBEPXHOCTHOM
CJIO€ MEHbIIIE, YEM BHYTPH JKUIKOCTH
3. Cuna noBepXHOCTHOTO HATSKCHHsI HAIlpaBJICHA:
a) MO KacaTebHOU K TOBEPXHOCTH JKUAKOCTH, IEPIIECHANKYIISPHO
K Y4acTKy KOHTYpa, Ha KOTOPBIH OHA JIeHCTBYET
0) 1o KacaTeabHOM K MOBEPXHOCTH, O] YIJIOM 45° K y4acTKy
KOHTYpa, Ha KOTOPBIN OHA JIEHCTBYET
B) noJ yriioM 90° K MOBEPXHOCTU KUAKOCTU
4. KoahuireHT moBepXHOCTHOTO HATSKEHHS YUCIICHHO PaBEH:
a) cuiie, ISHCTBYIOMIEeH Ha €AMHUILY JUTMHBI KOHTYPA, OTPAHMYMBAIOIIETO TIOBEPXHOCTH JKU/I-
KOCTH
0) cusie, ICUCTBYIONICH Ha BCIO JUIMHY KOHTYpPa, OTPaHUYNBAIOIIETO
MOBEPXHOCTH KHUJIKOCTH
B) CBOOOJTHOM YHEPTUU TOBEPXHOCTHOTO CJIOS KUIKOCTH
5. Koo durueHT noBepXHOCTHOTO HATSKEHUS AKUIAKOCTH 3aBUCUT OT:
a) CHJI TIOBEPXHOCTHOTO HATSXKEHUSI
0) IpUpPOABI JKUAKOCTH, HAUTUYMS TPUMECEH, YCIOBUHM, B KOTOPBIX KHUJIKOCTh HaXOAUTCH (B
YaCTHOCTH, OT TEMIIEPaTyphl)
B) OT (pOPMBI U IUIOIIAAN TOBEPXHOCTHU SKUIKOCTH
6. B xakux mpesenax MOKET H3MEHSATHCS KPaeBOU yrodl UTsl He CMaYyMBAIOIINX KHUJIKOCTEH?
a) ot 0° 1090°, 0) ot 0° bi (o) 180° , B) ot 90° 10 180°.

I'paxyupoBka Tepmonapsl u onpenesenue eé yneabHoi repmold/IC.
Bapmuanr 3.
1. B yem 3akiro4yaeTcsi TEPMOIIEKTPHUUECKUE SIBICHUS?
a) B BO3HUKHOBEHHH TepM0-I/[C B 3aMKHYTOH LI€TIH, COCTOSIIEH U3 ABYX Pa3HOPOJAHBIX
METAJIJIOB, MECTA UX CJIOEB MOJAEPKUBATH IIPU Pa3HOU TEMIIEpaType;
0) B BOBHUKHOBEHUH TEPMOCOINPOTUBIIEHUSI B IPOBOJHUKE;
B) BBIAEIISIETCS] HEKOTOPOE KOJIMYECTBO TEIUIA B CBASIX P NMPOXOKAECHUH TOKA 10 LENH, COCTO-
AIen U3 IBYX Pa3HOPOHBIX METAILIOB.
2.. 3aBHCHT JT1 paboTa BBIXO/Ia OT XUMUYECKON PHPO/IbI METAILIA U COCTOSTHUS €T0 MOBEPXHOCTH?
a) 3aBHCHT OT 000MX (PaKTOpOB;
0) 3aBUCHUT TOJILKO OT XUMUYECKOM MPHUPO/IBI METAILIA;
B) 3aBUCHT TOJIBKO OT COCTOSTHUS TIOBEPXHOCTH.
3. Uro npencrapmsieT codoit Tepmonapa? Tepmomnapa - 3710:
) COE/IMHEHHUS pa3HOPOTHBIX POBOJHUKOB,
6) npuOop 1711 TpeoOpazoBaHKs TEIIOBOW SHEPTUM;
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B) 3aMKHYTasl IIETIb U3 JBYX Pa3HOPOIHBIX METAILIOB.
4. YeMm 00yclOBIICHAa BHEIIHSS KOHTAKTHAsI Pa3HOCTh MOTEHIIUAIOB?
) pa3IinyreM padoT BIXOJ1a CBOOOIHBIX 3JIEKTPOHOB U3 METAILIA,
0) pa3HbIM 3HAUCHUEM BHYTPEHHEH SHEPrHH;
B) neiicrBremM BHerHer D/[C.
5. Ot yero 3aBucuT BenmmurHA TepMo-IJ1C Tepmonapbl?
a) OT TEeMIIEpaTypbl 1 pa3MepOB TEPMOIIAPHI;
0) OT pa3HOCTH TEMIIEpaTyp CIIOEB  OTHOIICHUSI KOHLIEHTPALMH 3JIEKTPOHOB B MeTaliax, oopa-
3YIOIIMX TEPMONapy;
B) OT COMPOTUBJICHUSI K TEMIIEPATYPBI.
6. Uemy paBHa Tepmo-2/1C B 3aMKHYTO# IIETTH, COCTOSIIICH U3 HECKOJIBKUX METAJIOB, B3ATHIX TIPU O/IMHA-
KOBOH Temreparype?
a) paBHA CyMM€ KOHTAKTHBIX Pa3HOCTEN MOTEHIIMAJIOB BCEX CIAECB;
0) paBHa HYJIIO;
B) paBHa OECKOHEUHOCTH.

Onpenenenne KOHIEHTPAILMM CAXapa B BOJIHOM PAacTBOpe NPHU MOMOILIM MOJIAPUMeTpa.
Bapuant 2.
1. Kakoe BemiecTBO Ha3bIBA€TCA ONTUYECKUA AKTUBHBIM?
a) crocOOHOE MOBOPAYMBATH INIOCKOCTh MOJISIPU3AIUY;
0) N30TPOITHOE BELIECTBO;
B) o0Jajiaroliee CBOMCTBOM JIBOWHOTO JTy4erpeToMIICHUSI.
2. Kakoe u3 cooTHomeHni cooTBeTCTBYET yrity bprocrepa? Cymma yrios:
a) maJICHUs ¥ oTpakeHus paBHa 90",
6) maieHust 1 mpenoMIeHus pasHa 180°;
B) OTpa)KE€HUs U MpeoMiieHus paBHa 90°.
3. Kakue ¢axTopsl BIUSIOT Ha BEIMYUHY YACITHHOTO BPALICHUS JAHHOTO BEIIeCTBA?
a) HUKaKue, 3TO BeJIMYMHA MTOCTOSHHAS;
0) KOHIIEHTpAIIMs pacTBOpa U JAJIMHA CTOJIOA KUIKOCTH;
B) BIIMSIFOT TeMIIepaTypa U JJIMHA BOJIHBI CBETA.
4. VIHTEHCUBHOCTb CBETA, IPOXOJAIIETO Yepe3 MOIIPU3aTOP U aHAIU3ATOP, OIPEEIISIOT 110 GopMy-
ae: |=lg Cosz(p. Yro o3HayaeT BeauunHa lg?
a) UHTEHCUBHOCTb CBETA, Ma/Ial0llero Ha aHaJInu3aTop, paBHas MOJIOBUHE HHTEHCUBHOCTH
€CTECTBEHHOI'O CBETA;
0) MHTEHCUBHOCTb €CTECTBEHHOI'O CBETA;
B) MHTEHCUBHOCTb CBETa, MA/IAI0IIETO Ha MOJIIPU3aToP.
5. I1I1mocKko NoJIApHU30BaHHBIA CBET MOXKHO IOJYUYUTh:
a) MPOIYCTHB €CTECTBEHHBIN CBET Uepe3 HUKOJIb;
0) pH OTpa)KEHUH CBETA OT IPAHULIBI pa3/iena ABYX JAUAIEKTPUKOBg €CIH
yTroJl MaJieHust 00JIbIle MPEETbHOTO;
B) IIPU OTPaXEHUU CBETA, €CJIU YTOJI MaIeHus paBeH yriry bprocrepa.
6. IInockocTu monsipu3aluu OOBIKHOBEHHOTO U HEOOBIKHOBEHHOTO JIydel, BXOJIAIINX U3 OJHOTO
KpUCTaa;
a) MapaJjieNbHbI IPYT APYTY;
0) mepneHIuKyISIpHbI IPYT IPYTY;
B) MEPIIEHANKYISPHBI TTTABHOMY CEYCHUIO KPUCTAILIA.

IIpumepbl BApMAHTOB MHANBHAYAJIBHBIX 3a1aHU I
IIpumepsl 3axanunii 1o TeMe «MexaHUKa».
1. (1)/IBe marepuanbHbIEe TOUKH JIBUKYTCS COTJIACHO YPABHEHUSIM: X1=4"-
t+8 - t*—16 - tuXy=2 t—4 t*+3 - t°. B kaKkoil MOMeHT BPEMEHH YCKOPEHHUSI ITUX
Touek OyneT oguHakoBbl? HallTu CKOpOCTH TOYEK B ’TOT MOMEHT BPEMEHH.
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(14) ABTOMOOWIb ABWXKETCS IO 3aKPYIJIEHHOMY IIIOCCE, HMMEIOIIEMY pPaanuyc
KpuBu3HbI 50 M. 3aKOH JBMKEHHUS aBTOMOOWIISA ¢o=10+10"-
t+ 0,5 - t% Haiiru CKOPOCTh ¥ TOJHOE YCKOPEHHE aBTOMOOWIIA 4epe3 5 ¢ mocie Hadana
JIBUKCHUSI.

(35)Uenosek maccoit 60 Kr, cTosMi HAa KOHbKAaX HAa FOPU30HTAJIbHONW IOBEPXHOCTH
JIbJ1a, JIOBUT JIETALIMA TOPU30HTAIBHO CO CKOPOCTHIO 15 m/c M4 maccoit 0,5 kr.
Koadduiment tpenus xoupkoB o jen 0,02. Ha kakoe paccTossHHE TPU 3TOM OTKATHTCS
YEJIOBEK C MAYOM?

(50)Ban paguycom 10 cm 1 maccoit 200 Kr Bpamiaercs o HHepuuu, aenas 5 oo/c.
K nunmmaapudeckod mMOBEPXHOCTH Bajia MPUKAIA TOPMO3AINYI0 KoJoAKy ¢ cuion 40 H.
UYepes 20 ¢ Bast ocraHoBuiCs. OnpeaenuTs KOAPPHUIHEHT TPEHHUS.

(53)Touka coBepuiaeT rapMOHHYECKHUE KOJI€OaHUs, B HEKOTOPBI MOMEHT BPEMEHH
CMEIEHHE TOUYKH paBHO 7 cM. [Ipu yBennuenun ¢aspl BABOE, CMEIICHHE TOUYKH PaBHO 12
cM. Halitn amrmuTyny KoseOaHuid.

(60)MarepuanpHass Touka Maccod 10 r coBepiiaeT rapMOHMYECKHE KosieOaHUS,
ypaBHeHHE KOTOPBIX uMeeT Bug X = 0,2 - sin 8 « - t (m). HaliTu 3naueHune Bo3Bpalnaroiei
cuiibl B MOMeHT BpemeHH 0,1 ¢, a TakXKe KHHETHMYECKYI0 SHEPrui0 TOYKH B JIAHHBIH
MOMEHT BPEMEHH.

Ipumepsl 3axanuii o teme «MoviekyasipHass QUK.

(1.)Kakoit Hanbomnbiieil CKOPOCTH MOXKET JAOCTHYb JOXKAeBas Karuist auamerpom 0,3
mM? CuutaTh, YTO IS JOXKIACBOW Karum crpaBemiuB 3akoH Crokca. Koaddumment
BA3KOCTH BO31yXa MPUHATH paBHbIM 17 MxH /M.

(20.) B cocyme emkxoctsio 100 cM® comepxures Hekotopeii ras mpu 27° C.
Onpenenutb, HACKOJIBKO MOHU3UTCS JaBIEHUE Ta3a B COCYJE, €CIM BCICICTBUE YTECUKU U3
COCyJia BBIUIET 10% MOJICKYIL.

(39.) MWpeanbnas TemsoBas MamivHa, padoraromias nmo 1ukiay Kapho, momywaer 3a
KK UK OT HarpeBatens 2,5 kJlx Teruia. Temnepatypa narpesarens 400°C,
temneparypa xonoawnbHuka 300°C. Haiitu paboTy, COBEpIICHHYIO 3a OJMH IHKI,
KOJIMYECTBO TEILIOThI, OTTAHHOE XOJIOAMIBHUKY 3a LIUKIL.

(46.) HaiitTu u3MeHeHHME OSHTPONUU MPU H30TEPMHUYECKOM pacmupeHud 10 T
KHcaopo/ia or oobema 25 11 1o oovema 100 1.

(60.) Ilpu kakoM pacTITHBAIOIIEM HANIPSKEHUU MEIHBIN CTEPKEHb MOJTYYUT TaKOe Ke
yIJUHEHHUE, KaK ¥ npu HarpeBanuu Ha 100°C?

(73.) YroOwl oxyaguth 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
7B/ HAJI0 TIOMECTUTH B BOAY?

IIpumepsl 3agaHuil 1o Teme «JIEKTPUYECTBO 1 MATHETU3M»

(1) Paccrosinue mexay aBymsi ToueuHbMH 3apsaamu +8 HKn u —5,3 vKn pasHo 40 cwm.
Onpenenure HaNpsSHKEHHOCTh W MOTEHIMAN IMOJIS B TOYKE, JieXkKalled MOCepeHe MEeXAY
3apsaaMu. Yemy OyneT paBHa HaNpsHDKEHHOCTh M MMOTEHLMAI MOJIsS, €CJIM BTOPOM 3apsia Oyaer
MOJIOKUTEITHHBIM?

(40) Ompenenute YHMCIO TOCIENOBATENBbHO coeluHEHHBIX 3neMeHToB ¢ DJIC 1,2 B u
BHyTpeHHUM conpoTuBieHreM 0,1 Om kaxablil, €civ U3BECTHO, YTO MPHU MOAKIIOUYEHUU
MOJTy4YeHHOU OaTaper K IByM MapalijeIbHO COSIMHEHHBIM COMPOTUBIECHUSIM BEJTMUYUHON 6 U
9 OM ¥ enu uaeT ToK 3 A.

(74) Haiigure cuity ToKa B KaXKI0M pE3UCTOpE:

+ - E1:2 B, E2:2 B, E3:4 B,
| Ri=3 Om, Rp=40Owm, R3=6Om
Ry R Rs 4. (77) DnexkTpoH, TMPOHAS  YCKOPSIOUIYIO
2 by by pasHocth mnorteHuuaioB 400 B, Bueraer
—4 —1 19
- E E, —




NEPIEHIUKYJIIPHO CHJIOBBIM JIMHUSAM B OJHOPOJHOE MAarHUTHOE IoJjie ¢ MHAyKIuen 1,5
mTn. Onpenenure paauyc KpUBU3HBI TPACKTOPUU W YaCTOTY OOpallleHHs 3JIEKTpoHa B
MarHUTHOE IOJI€.

5. (124) PagnonpueMHUK MOKHO HacTpauBaTh Ha MPUEM PAAMOBOJH PA3IMYHON JJIMHBI OT 25
M 10 200 M. B kakyt CTOpOHY M BO CKOJBKO pa3 HYXHO HM3MEHUTb PACCTOSTHUE MEXKIY
IJIACTUHAMU IJIOCKOTO KOHJIEHCATOpa, BKIIFOUEHHOTO B KOJIeOATEIbHBIM KOHTYpP MPUEMHUKA,
pu nepexoie K npuemMy 0osee AIMHHBIX BOJTH?

6. (126) B nenp mepemenHoro Toka ¢ HampsbkeHueM 120 B mociemoBaTenbHO BKIFOUCHBI

IIPOBOJAHMK C AKTUBHBIM collpoTuBieHueM 15 OM u karymka MHAYKTUBHOCTBIO 50 MI'H.

Haiigure yactoTy TOKa, €CiIM aMILTUTY/THOE 3HAUYEHUE CUIIBI TOKA B IIEMH paBHO 7 A.

IIpumepsl 3agannii no teMe «ONTHKA U aTOMHAasA (PU3NKA».

(1) IIpu mepexozae cBera U3 KUJIKOCTH B BO3JIYX €r0 CKOPOCTh yBEINYHIIACh B
1,36 pa3a. Ha ckosbKO IpagycoB OTKJIIOHUTCS JIyd OT II€PBOHAYAIIBHOI'O HAIIPABJICHUS, €CIIN
YroJI ajieHusi paBeH 35°7

2. (25) Paauyc BTOpOro TeMHOro Koiblia HploTOHA B OTpaKE€HHOM CBETE paBEH 0,4

MM. OmnpenenuTs paauyc KpPUBU3HBI IUIOCKOBBIMYKJIOW JIMH3bI, €CIM OHAa OCBEllaeTcs

MOHOXPOMAaTHYECKUM CBETOM C JUIMHOM BOJIHBI 0,64 MKM.

3. (33) Ckonbko mTpuxoB Ha 1 cM mMmeeT nudpakiUOHHAs pelIeTKa, eClIH YeTBEePTHIN

MaKCHMYM, JAaBaeMblil pEIIETKON, IPU HOPMaJIbHOM Ma/ICHUU Ha HEE CBETA JJIMHOMN BOJIHBI

650 HM, OTKJIOHEH Ha 6° OT LEHTPAIbHOTO MaKcuMyMa?

=

4. (66) AGcomoTHo uepHoe Teso umeet temneparypy S00°K. Kakosa Oyner temmneparypa
TeJa, €CIM B Pe3y/IbTaTe HArPEeBaHUS MMOTOK U3IYyUCHUS YBEIHMUUTCS B 5 pa3?

S. (98) Kpacnas rpanuma ¢otodddekra s HEeKOToporo Metauia paBaa 275 HMm. Uemy
pPaBHO MHHUMAJIBHOE 3HAYCHHUE YHEPTUU (POTOHA, BBI3BIBAKOIETO POTOIHDHEeKT?

6. (102) Ckonpko aTOMOB TOJIOHHUSI pacmagaeTcs 3a 1 CyTKH, eciu NepBOHAYabHOE UX

YHUCJIO PABHO 1087
B momHOM 00BeME WHIUBUAyalIbHBIC 3aJaHUS TMPEACTABICHBI B METOJIMYECKOM IOCOOUU:
WuauBuyaibHbIC 3a/1aHUs 110 PHU3HMKE IS CEIbCKOXO3HCTBEHHBIX (DakynbTeToB. «MexaHuKa,
MOJICKYJIsIpHasi (pU3UKa, HIMEKTPUISCTBO M MArHETU3M, ONTHKA W aroMHas (u3mkay. Bororma-
Monounoe, 1999.

7.3 Bonpocsl /151 IPOMEKYTOYHOH aTTecTAlUN

o

Bonpocs! ajs1 3k3ameHa

Mexanunueckoe aBwxenue. [lonstue marepmanbHO Touku. Cuctema ortuera. TpaekTopus.
Ilepememenue. CpeqHss 1 MTHOBEHHAs! CKOPOCTU. PaBHOMEPHOE ¥ HEPABHOMEPHOE ABUKECHHUS.
Yckopenne. HopmanbHOE M TaHI€HIUMAIBHOE COCTaBIArONIME yCcKOpeHus. [IpsmonuuenHoe
JIBUKCHHE MaTepuaabHOW TOUKH. DOpMynbl MyTH M CKOPOCTHM INPU PaBHOYCKOPEHHOM
JBUKECHUH.

Kunemarnka BpalaTenbHOIO ABM)KEHHUA. YTIJIOBOE MEPEMEILEHUE, YIII0BAsl CKOPOCTh, YIII0BOE
yckopenue. Ilepumon oOpamienusi, 4acrtota BpamieHHs. CBsi3b YIJTIOBBIX U JIMHEWHBIX
XapakTepucTUK. DOpMyIIbl MyTH U CKOPOCTHU IIPH BpaIaTENbHOM JABH)KEHUU.

JluHamuka. 3aKOHbI JMHAMUKH, TPAHUIBl UX MPUMEHEHMs. VMmynbc Tesa, MUMITYJIbC CHJIBL.
3aMKHyTas MEXaHU4eCcKas CUCTEMA. 3aKOH COXPAaHEHUS UMITYJIbCA.

Cunpl ynpyrocTt, Npu4yvHa WX BO3HUKHOBeHHS. [ledopmanus, Buabl nedpopmanuu. 3akoH
I'yka. Moayins ynpyrocru.

Cuna tpenus. [Ipuunnsl ee Bo3HUKHOBeHUs. Buapl Tpenus. Koagduuuent tpenus.

3aKOH BCEMHUPHOTO TATOTeHUsl. PU3NUYECKUI CMBICI TPAaBUTALIMOHHON ITOCTOSSHHOM. Y CKOpEHHE
cBoOoguoro mageHus. Cuia Tsxectd. Bec Tena.

Pabota, MOIIHOCTh, €IMHUIIBI U3MepeHus. DHeprus. Kunetnueckas M NOTEHIMAIbHAS SHEPTHS
Tena. 3aKOH COXpaHEHUS U MIPEBPALLECHHUS SHEPTUH.
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10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.
30.

31.

BpamarensHoe IBHKEHHE TBEPIOro Tena. MOMEHT Bpalarolmed cuibl. MOMEHT MHepuuu
MarepuaibHOM TOYKHM, Tena. OCHOBHOM 3aKOH JMHAMHMKHA BpallaTelIbHOTO JIBH)KCHMSI.
Kunernueckast s3Heprusi BpaliaTelbHOIO JBUKEHHUS.

I'apmonunueckue konebaHus. YpaBHEHHE TapMOHMYECKHUX KosieOaHMH. AMIUINTYZAA, MEPHOL,
yacrora, (aza. CMelieHue, CKOPOCTh, YCKOPEHHE IpH KOJeOATEIbHOM JIBUKCHHUHU, HUX
rpadguveckoe n300pakeHue.

3aryxatomue KosneOaHusa. YpaBHeHHe 3aTyxaroumx konebanui. Kosddumment szaryxanwus.
Jlorapudmuueckuii JekpeMeHT 3atyxaHus. BeiHyxeHHble konebanus. Pezonanc.

Bonna. [Tonepeunsle U Ipo10JIbHBIE BOJIHBI. Y pPaBHEHUE BOJIHBI, JUIMHA BOJIHBI.

Akyctuka. 3ByKOBble BOJHBL. [lopor cubimumocT, OojeBoii mopor. CyObeKTHBHBIE
XapaKTePUCTHKU 3BYKa:  BBICOTA, TEMOp, TPOMKOCTh. YJIBTPa3ByK, €ro MPUMCHCHHE.
HNudpassyk.

[Tonarue maeanpHOrOo raza. ['a3oBeiii mpormecc. M3oTepmudeckuii, n300apHbIH, U30XOPHBIH,
annabaTHbIN npolecchl. ['a30BbIe 3aKOHBI.

VYpaBuenue MenneneeBa — Knaneiipona. OcHoBHoe ypaBuenne MKT.

Yucno creneHed cBoOoabl. BHyTpeHHsst sHeprus wujeanpHoro rasa. CpenHss JuiMHA
cBOOOTHOTO TIpo0dera.

SBnenust mepenoca B razax. Juddysus. Ousmyeckuii cmpicn kodpduiumenta auddys3um.
TermmonpoBogHOCTh. PHU3MUECKUI CMBICH KO3((UIIMEHTa TEIUIONPOBOJHOCTH. BHYyTpeHHE
Tpenue. Pusnueckuit cMbich K03hGULMEeHTa BHYTPEHHET O TPEHHUS.

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

XapaKkTepUCTUKA JKUAKOTO COCTOSHMs. TeIUIoBOE€ NBMKEHHE 4YacTUL. BA3KOCTh >KHIKOCTH.
3akon Ctokca. BeiBoa hopmyisl BsizkocTa MeTogoM CTokca.

IToBepxHOCTHOE HaTsKEHUE. J[OMOJIHUTENIBHOE AABJICHUE O] NCKPUBIECHHON MOBEPXHOCTHIO.
®opwmyia Jlamaca. KanuiuiapHbie BIEHUA.

dazoBsie mpeBpanienus. uarpamma paBHoBecHus ¢a3. Peanbnblil ras. Ypasuenue Ban-nep-
Baanbsca. Kpurnueckoe cocTosiHuEe BELIECTBA.

OcHoBbl TepMoauHaMuKku. OOpaTuMble U HeoOpaTuMble mpouecchl. [lepBoe Haudano
TepMoarHamMukH. [IepBoe Ha4amo TEpMOJUHAMUKH IS H30MPOLECCOB.

Bropoe nauano tepmogunamuku. Lukn Kapro. Cxema paboTsl TENI0BOI MalMHbBL. DHTPOIHSL.
CgoiicTBa sHTponuu. [IpuHLIKMIT BO3pacTaHus SHTPOIHH.

OnekTpocraTnyeckoe nose. HanpsykeHHOCTh 27€KTpOCTaTHUeCcKOro moiisd. CHII0BbIE TUHUM, UX
cBoiictBa. [loTok BekTopa HampsskeHHocTH. Teopema Octporpaackoro-I'aycca. [Ipumeps! ee
IpUMEHEHHsI (PaBHOMEPHO 3apsiKeHHasi OECKOHEeUHas! MIIOCKOCTh, MOBEPXHOCTHO 3apsiKEHHas
cdepa).

PaGora mpu mepememieHMM ~3apsja B 9JeKTpocTaTMyeckoM  mone.  [loTeHuman
ANEKTPOCTATUYECKOTO MOJIsI. DKBUIIOTEHIIMATbHBIE TTOBEPXHOCTH.

IIpoBOAHMKM B DJIEKTPUYECKOM IMOJ€. ODJIEKTPOCTATHYECKasT HMHIAYKIUSA. OJIEKTPOEMKOCTb
IIPOBOJIHHKA.

Onexrpuueckuid Tok. Cnna toka. Hanmpspkenne. 3akon Oma A ydacTKa LI€TIH, ISl TTOJIHOM
nernu. ConpoTuBieHue. SIBneHue cBepXnpoBoauMocTy. 3akoH Jxoyns-JIenia.

Tok B Meramnax. Knaccuueckas reopus mpoBOIMMOCTH MeTauloB. Hannune conpoTuBieHus B
METaJUIaX, €ro 3aBUCUMOCTh OT TEMIIEPATYPHI.

Tok B nomynpoBogHukax. CoOCTBEHHAs U MPUMECHAs! MPOBOAMMOCTD MOJIYIPOBOJIHUKOB. P-n
MIEPEXO/I.

Tok B anexTponauTax. DNeKTpoJuTHIecKas qucconnanus. 3akonsl Papazest.

Toxk B razax. HecamocTOATENBHBII W CaMOCTOSTENBHBIA Ta30BbIE pa3psAnbpl. THIBI
CaMOCTOATEIIBHOIO Fa30BOI0 pa3psja.

KonTakTHas pasHocTs noreHuanoB. Pabora Beixona. Tepmonapa u ee npruMeHeHue.

21



32.

33.
34.
35.

36.
37.

38.

39.

40.

41.

42.

43.

MarnutHoe nosie. CUIoOBbI€ JIMHUM MarHUTHOTO MoJjs. BekTop MarHuTHON mHAYyKIUuU. [ToTok
BEKTOpa MarHUTHOW MHAYKUMH. 3akoH buo-Casapa-Jlamaca, ero npuMeHeHHE IS pacyéTa
MarHUTHBIX MOJIeH (KpyroBOro TOKa, MPsSIMOTrO TOKa, COJICHOUA).

Cuna Awmmnepa. BsaumopeiictBue mnapaienbHbix TOkOB. Cuna JlopeHua. [IBukeHue
3apsUKEHHBIX YaCTHUIL B 3JIEKTPUYECKOM U MAarHUTHOM MOJISIX.

DnekTpomarauTHas uHAykuus. [Ipasuno Jlenna. 3akoH 37€KTpPOMarHuTHON MHIYKIIHH.
Camounnykuus. UHIyKTUBHOCTb. DHEPrUs MarHUTHOTO TOJIA.

[Ipupona ceera. KopnyckynsipHO-BOITHOBOH JyaJIM3M.

OTtpaxkeHue u npeaomiieHue cBeta. AOCOTIOTHBIM U OTHOCUTEIIbHBIN MTOKA3aTeNd MPEIOMIICHHUS
cpensl. [Tonmnoe orpaxkenue. Tonkas auH3a. OCHOBHBIE MOHATHUS (ONTUYECKAs! OCh, ONITUYECKUI
LEHTP JUH3BI, (POKYC, onmTHYecKoe n3o0pakenue). GopmMyiia TOHKOW JTHH3HIL.

Wnrtepdepennus ceera. HeoOxonumoe ycinoBue HaOmoAeHUsI HHTEpGEPEHLIUU CBeTa. Y CIIOBHE
HaONO/ICHNUsT ~ MakCUMyMOB WM MHUHHMYMOB  HMHTCHCHBHOCTH  CBETa. Pacuer
uHtephepeninonHoi kaptuHbl. Konbiia HetoTona. [Ipumenenue narepdepeHium.

Hudpakmus ceera. OObscHeHHME sBIEHUS AU(paKIUM HAa OCHOBE NpUHIMNA | IoHreHca-
Openensa. Judpakmus ©Ha omHod menu. JudpaknuoHHas pemieTka. Paspemaromas
CHIOCOOHOCTH TU(PPAKITMOHHON PEIIETKH.

EctectBennblii U monsipu3oBaHHbIA cBeT. llomydyeHue mMOJISPU30BAHHOTO CBETa. 3aKOH
Mamntoca. JIoitHoe nydenpenomiienre. CBONCTBa OOBIKHOBEHHOTO U HEOOBIKHOBEHHOTO JIYUEH.
[Tonapuzanus cBera Mpu OTPaKEHUU OT AMAJICKTpUKa. 3akoH bprocrepa. SIBneHue BparieHus
IJIOCKOCTH MOJISIPU3ALINH.

TemnoBoe u3nmydeHue. AOGCOTIOTHO YepHOE Teno. 3akoHbI TerioBoro uznydenus (Credana-
bonsuimana u Buna).

Crpoenue atoma. Ilmanerapnas mozenb aroma Pesepdopma. KantoBas Teopusi cTpoeHUs
aroma. [locrynatel bopa.

dorodddexT, ero Buabl. 3akoHbl hotorddekra. YpaBHeHHEe DUHIITEHHA.

8 VYuedHo-MeTOAMYecKOEe M HHPOPMALMOHHOE 00ecTiedeHHe TUCIUTIIUHBI (MOTYJIs1)

1.

8.1. OcHOBHas JIMTEpaTypa
Jemuauenko, B. U. ®usuka [DnextpoHHsli pecypce] : yueOnuk / B. U. Jlemuauenko, U. B.
JemumuexHo. - 6-e u3f., nepepad. u aom. - DnekTpoH.AaH. - Mocksa : UHOPA-M, 2021. -
581 c. - (Bricuiee oOpa3oBanue - bakanaBpuar)
boaynos, E. H. ba3oBelii Kypc GU3MKN: MEXaHHKa, MOJIEKYJIsIpHas (PU3UKA, SJIEKTPO-
CTaTUKa, IIOCTOSTHHBIN 3JICKTPUYECKUN TOK, MAarHETH3M, BOJTHOBAsI ONITHKA, SJIEMEHTHI KBaH-
TOBOM MEXaHUKH, aTOMHOM U siiepHON pusuku [DnekTpoHHsl pecypce] : yueonuk / E. H. bo-
nyHoB, B. . Hukutuenko, A. M. [leryxoB. - Onektpon.fas. - Cankr-IlerepOypr : III'YIIC,
2020. - 319 c. - Buemnsis cebiika https://e.lanbook.com/book/156026
IMaBaos, C. B. O6mas pusuka [DneKTpOHHBIN pecypc] : COOpHHK 3a/1ay : yueOHOe mocoodue
/ C. B. IlaBnos, JI. A. Ckunerpoga ; nox pen. C. B. IlaBnosa. - DnekTpoH.1aH. - Mocksa :
NH®PA-M, 2021. - 319 c. - (Breiciee obpa3oBanue - bakanaBpuar).
Kann, Koncrantun bopucoBuu. Kypc o0rieit ¢pusuku [DaexkTpoHHBIN pecypce] : yaeOHoe
nocobue / K. b. Kann. - Onexrpon.nan. - M. : KYPC : Undpa-M, 2018. - 360 c. - Buemnsas
ccpuika: http://znanium.com/go.php?id=956758
Ky3bmuueBa B. A.Kypc nekmuit mo o6mient ¢pusuke. [DIeKTpOHHBIN pecypc] : Kypc JIeKIui /
B. A. Ky3pmuuesa. - Onextpon.gan.Y. 1 : Mexanuka u MosiekysipHas ¢pusnka. - Mocksa :
MockoBckas TocyaapcTBeHHas akageMust BojgHoro tpancnopra (MI'ABT), 2016. - 109 c.
KonbrioBa, Oxcana CepreeBHa. Kypc o6mieli ¢pusuku [DnekTpoHHbIH pecypc] : yaeOHoe
nocobue / O. C. Konbinosa. - Dnektpon.gaH. - Craspomnons : Mznatenscto "AI'PYC", 2017.
- 300 c. - Buemnss cebuika: http://znanium.com/go.php?id=975925

8.2 JlonosiHuTE/IbHAS JINTEPATYpPa
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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.

I'padoBckmii, Pocrucinas UBanoBuu. Kypce ¢usuku : [yue6. noc.] / P. U. I'paGoBckwuii . -
N3zn. 9-e, crepeorun. - CII6. [u ap.] : JIans, 2006. - 607, [1] c. - (YueOHUKHN 111 BY30B)
(CneunanbHas nuTeparypa)

Tpopumona, Taucuss UBanoBHa. ®u3uka : y4eOHUK : ISl CTY. BYy30B 110 TEXHWY. HAIPABIL.
noarot. / T. . Tpodumosa. - 2-¢ uza., nepepad. u nom. - M. : Akanemus, 2013. - 344, [2] c. -
(Bricmiee npodeccuonansHoe oopazoBanue.) (bakanaBpuar)

Tpopumona, Taucust UBanoBHa. Kypc ¢pusuku : yueb. moc. s HHKECHEPHO-TEXHHUY.
crer. By30B / T. W. Tpopumosa. - 10-e u3z., crep. - M. : Akagemus, 2005. - 557, [2] c. -
(Bricmiee npodeccuonanbHoe 0O6pa3oBaHue)

CoopHuk 3a1a4 no ¢usuke : yued. mocod. A CTy. OYHOIO U 3204HOTO OT/CJIEHUH BY30B
nuIeBoro u arpapHoro npoduis / [mox pexa. K. B. [Tokazeesa]. - CIIO. [u ap.] : Jlans, 2006. -
365, [2] c. - (YueOnuku mis By30B) (CriennaiibHast IuTepaTypa)

Coopuuk 3a1a4 no ¢usuke : yued. mocod. ans By3oB / P. 1. be3sepxusis [u np.] ; mox pen. P.
. I'pabogckoro . - CII6. [u gp.] : Jlans, 2007. - 126, [2] c. - (YueOHuku 115 By30B) (Crienu-
aJlbHas JIUTEpaTypa)

CageabeB, Urops BaagumupoBuu. Kypc odmeii pusuku / M. B. CaBenbes. - (YueOHUKH
g By30B) (CneunanbsHas nureparypa). Tom 1 : Mexanuka. MonekynspHas ¢pusuxa. -, U3n.
5-¢, crep. - CII6. [u ap.] : Jlans, 2006. - 432 c.

CageaneB, Urops BaaaumupoBuu. Kypc obmeit pusuku / U. B. CaBenbes. - (Yueo-
HuKH Ui By30B) (CrnenunansHas nureparypa). Tom 3 : KBanToBas ontuka. ATomHas pusuka.
®wusnka TBepaoro tena. duznka aTOMHOTO SiApa U AJIEMEHTApHBIX YacTull. - , 3. 5-e, crep. -
CII6. [u ap.] : Jlanb, 2006. - 317, [1] c.

CageaneB, Urops BaaaumupoBuu. Kypc ob6meit pusuxu / U. B. CaBenbes. - (Yueo-
HUKHU Ui By30B) (CrienianpHas IuTeparypa). Tom 2 : DieKTpu4ecTBO U MarHETU3M.
Bonusl. Onruka. - , U3a. 5-e, crep. - CII6. [u ap.] : Jlans, 2006. - 496 c.

Cageanbes, Urops Biaagumuposuy. COOpHUK BOIIPOCOB U 33/1a4 1Mo o0mieil gpusuke : yueod.
mocoOue IS CTy/. By30B, 00y4. 1o Hampasi. 510000 "EcrecTBeHHbIC HAYKH U MaTeMaTHKa'",
540000 "TTenarornueckue Hayku", 550000 "Texuuueckue nayku'" / U. B. CaBenbes . - 3.
3-e, crep. - CII6. : Jlans, 2005. - 288 c. - (Kinaccuueckue 3aJaqyHUKH U TPAKTUKYyMBI) (Y4eo-
HUKHU JUIs By30B. CrieruanbHasi TuTepatypa))

Tpopumona, Taucus UBanosua. COOpHHK 335124 10 KypCy (PU3HUKU C PEIICHUSIMH : Y4eO.
noco®. 1st crya. By3oB / T. U. Tpodumosna, 3. I'. ITanosa. - U3n. 7-e, crepeotun. - M. :
Beicmras mkoma, 2006. - 589, [3] c.

Yepros, Asexcanap I'eoprueBuy. 3agaunuk no gusuke : [y4ed. moc. ans BTy3oB] / A. T
Yepros, A. A. BopoOreB. - 13a. 8-, nepepa0. u nomn. - M. : ®uszmaraur, 2009. - 640 c.

B) MeTOIH4YeCKHEe Pa3padoTKu:

O0mas ¢pusuka : 1abopaTopHbIN NPaKTUKYM 10 Kypey "®Puzuka" aig ctya. no Hanp. 111100
"3oorexnus", 110400 "Arponomus" u 250100 "Jlecnoe neno" / [E. B. CnaBopocosa, 1. H.
Cozonosckas] ; MCX PO, ®I'OV BI1IO BI'MXA, Kad. Bbiciieit MaTeMaTHKU U GU3UKU. -
Bonoraa ; Monounoe : U1l BITMXA, 2011. - 86, [1] c. - bubnuorp. B koHiie j1a0. padot
O0mas ¢pusuka [DIeKTpOHHBIN pecypc] : 71a00paTOpHbII NPAKTUKYM 1O Kypey "duzuka"
s ctyn. o Hanp. 111100 "3oorexuaus", 110400 "Arponomus" u 250100 "Jlecnoe geno" /
[E. B. CnaBopocosa, 1. H. CozonoBckasi] ; MCX P®, ®I'OY BIIO BIMXA, Kad. Beicmieit
MaTeMaTHKHU U (pu3uKH. - DNEKTpoH. AaH. - Bonoraa ; Mosnounoe : UL BTMXA, 2011. - 87 c.
- Cucrem. TpedoBanusi: Adobe Reader. - DiaekTpoH. Bepcus 1ed. myOIuKamuu . - Pexum J1o-
cryna: http://molochnoe.ru/bookdl/?id=158. - bubnuorp. B koH1e 1ab. padot .BuenHss
cebika: https://molochnoe.ru/ebs/notes/158
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8.3 Ilepeuenb HHGPOPMAIMOHHBIX TEXHOJIOTHA, HCMOJIB3yeMbIX PH MPOBEIEHUU HAY Y-
HO-HMCCJIeI0BATENbCKOI Pad0Thl, BKJIKYAS NepedyeHb MPOrpaMMHOIo odecnevyeHusi 1 MH(popma-
HMOHHBIX CIIPABOYHBIX CHCTEM

JInueH3nOHHOeNPOrpaMMHoOeo0ecieueHe:

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.4. OTE€YECCTBCHHOC

Astra Linux Special Edition PYCB 10015-01 Bepcuu 1.6.

1C:Ilpennpusitue 8. Kondurypamus, 1C: byxrantepus 8 (yueOHas Bepcus)

Project Expert 7 (Tutorial) for Windows

CIICKoucynbrantl Intoc

KasperskyEndpointSecurity mis 6usHeca CtaHaapTHBIM

CB0001HO pacnpocTpaHsieMoe JULIEH3HOHHOE IPOTPAMMHOE o0ecrneveHmne:

OpenOffice

LibreOffice

7-Zip

Adobe Acrobat Reader

GoogleChrome

B T.4. OTEYECCTBCHHOC

Sunekc.bpaysep

HNndopManuoHHbie CIPaBOYHbIE CHCTEMbI
— EnuHoe 0KHO 10cTyIa K 00pa3oBaTeIbHbIM PECypcaM— PEKUM JOCTYIIA:
http://window.edu.ru/
— UIIC «KoncynprantlImoc» — pexxum goctyma: http://www.consultant.ru/
— Uurepdakc - LleHTp pacKpbITHS KOPIIOPATHBHON MH(POPMANUH (CepBEp pacKPBITUS HHPOP-

Marum) — pexum gocrymna: https://www.e-disclosure.ru/
— Uudopmanmonno-npasosoii nopran TAPAHT.RU — pexxum noctyna: http://www.garant.ru/

— ABTOMaTI/BI/IpOBaHHaS[ CIipaBO4YHasa CUCTEMaA «CebX03TEXHUKAY (Web-BepCI/IH) - PCXKUM HO0-
crym: http://gtnexam.ru/

IIpogdeccnonanbHbie 6a3b1 JAHHBIX

— Hayunas snexrponnas oubnmoreka eELIBRARY.RU- pexum gocryma: http://elibrary.ru

— Haykomerpuueckas 6a3a qaHHBIX SCOPUS: 6a3a AaHHBIX pedepaToB U MUTUPOBAHUSI— PEKUM
nocryna:https://www.scopus.com/customer/profile/display.uri

—  OdummansHbiicaiT®enepatbHOUCTYKOBITOCY1apCTBEHHOMCTATUCTUKA— PEKUM  JTOCTYIIA:
https://rosstat.gov.ru/ (OTKpbITHII 10CTYIT)

— Poccuiickas Axagemus Hayk, OTKpBITBII AOCTYN K HayYHBIM >KypHajaM — PEKHUM JIOCTymNa:
http://www.ras.ru(OTKpsITBIH TOCTYII)

— Odunmanbapiii calT MUHHCTEPCTBA CEBLCKOTO X03siicTBa Poccuiickoit denepanuin — pexum
nocryna:http://mex.ru/ (OTkpbITHIH TOCTYIT)

DJIeKTPOHHBbIE OMOJIMOTEYHbIE CUCTEMbI:

o OnexkTpoHHBIH  Oubmmoreunsli  karamor Web HMPBUC — pexum  gocryma:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

o DOBC JIAHbB — pexxum mocryma: https://e.lanbook.com/
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o DBC Znanium.com — pexxum nocryna: https://new.znanium.com/
o DBC FOPAUT — pexum nocryma: https://urait.ru/
o OBC POLPRED.COM: http://www.polpred.com/
o DnekTpoHHas OHOIMOTEKa HM3IaTeIbCKOTO IieHTpa «Akamemusi». https://www.academia-
moscow.ru/elibrary/(xomnexius CITIO)
o DBC ®I'bOY BO Bosoroackas I'MXA — pexxum pocryma: https://molochnoe.ru/ebs/

9. MaTepnaﬂbno-TexnnquRoe obecrneyeHue AUCHHUIIIMHBI

VYuebnas ayautopus 1237 Kabunet pusuku. Mexanuka u MoJeKyssipHas GU3UKa, U1 IPOBe-
J€HUS IPAKTUYECKUX U JTa0OPATOPHBIX 3aHATUH.
OcHallleHHOCTD:
VYuebnas mebenb: cTonbl — 8, cTynbs — 16, qocka yuyeOHas
OcHoBHOE 000pYZI0BaHUE U HATJISAHBIE TOcOOuUs: TpubomeTp, MasTHUK OOepOeka, MaTeMaTHYeCKUN
1 GU3UYECKU MATHUKH, IPYKUHHBIM MasTHUK, yCTAHOBKA JUI U3y4EHHs 3aKOHOB YIPYroro u He-
YIIPYToro yaapa Tell, yCTaHOBKA JUIsl U3YYEHUs YIPYTUuX JeopMannii, yCTaHOBKA JUISL OTIPEICICHUS
CP/CV, nacoc, ycTaHOBKa JUIs ONPEIEICHUs BA3KOCTH KHUAKOCTH MeToAoM CTOKca, BUCKO3UMETPBI,
YCTaHOBKa IS OTpeeieHus KO PHUIMEeHTa MTOBEPXHOCTHOTO HATSDKEHHUSI METOJIOM OTPHIBA KOJIBIIA,
CEKYHJIOMEp, IITAaHTeHIIUPKYJIb, MUKPOMETD, JIMHEHKH, TEPMOMETPBI.
YueOuast aynutopus 1234 st npoBeaeHUS 3aHATHI JIEKIIMOHHOTO U CEMHUHAPCKOTO THIA (TTPaKTHYe-
CKHE 3aHATHUS); TPYNIOBBIX U MHAWBUIYAIBHBIX KOHCYJIBTAIM; TEKYLIET0 KOHTPOJIS U IPOMEXYTOU-
HOM aTTecTaluuu
OCHAIIEHHOCTh:
YyeOuast mebenn: cToisl — 40, ctynbs — 70, qocka yueOHas, kadeapa.
OcHoBHOE 000py/ZI0BaHUE: 3KpaH JyIsd IpoeKTopa | 1T., IPOeKTop - 1 IIT., KOMIBIOTEP B KOMIUIEKTE -
1 .
YueOunas aynutopus 1238 JlaGopaTtopus oOrieii pusuku, ajs npoBeaeHus 1a00paTOPHBIX 3aHATUH.
OcHallleHHOCTD:
VYuebHas Mebenb: cToJbl 1abopaTopHble — 9, cTyibs — 28, 0cka yueOHast, mKad JUist XpaHeHHUs yueo-
HOT0 MaTepuaia — 4 mrT.
OcHoBHOE 000py/IOBaHUE U HATJISIHbIE TOCOOUs: TPUOOMETP, MPYKUHHBIA U MaTeMaTHYECKUI MasiT-
HUKH, YCTAaHOBKA JUTSI OTIpeieieHnst KO3 PHIMeHTa MOBEPXHOCTHOTO HATSKEHHS KUIKOCTH, yCTa-
HOBKa JUIsl ONpe/ieIeHns BA3KOCTH MeToJoM CTOKCa M BUCKO3UMETPa, YCTAHOBKA JIJIsl ONPEAeTICHUS
Cp\Cv, Hacoc, ycTaHOBKa JJIsl ONPEICIICHUSI YISIbHOTO COMPOTHBIICHHS IPOBOIHUK, TEpMOIIapa,
mukpoamnepmerp TIIT-105, Mmara3sun conpoTHBIEHUH, FNEKTPOIUIUTKA, YCTAHOBKA JIJIsl UCCIIE0BA-
HUS 3aBUCHMOCTHU COMTPOTHBIICHHUS METAIIJIOB U TTOJIYIIPOBOJAHUKOB OT TEMITEPATYPHI, JEKTPOTLTUTKA,
myabTUMeTp BP-11, ycTraHoBKka a1 M3y4eHus: 3aKOHOB OCTOSIHHOTO TOKa, MOJISIPUMETP C KIOBETAMHU
pa3HOM JUTHHBI, CEKYHIOMED, JTHHEHKH, CEKYH/IOMEPHI, IITAaHTeHIIUPKYIb, MUKPOMETD.
VYuebnas ayautopus 1229 Kabunet puszuku. 1eKTpUUECTBO U MArHETU3M, JIJIs IPOBEJCHUS TPAKTH-
YeCKUX U J1a00paTOPHBIX 3aHATUH.
OcHalleHHOCTD:
VYyeOHnast medenb: cTossl — 13, ctynbs — 34, nocka yueOHasl.
OcHoBHOE 000py/IOBaHUE U HATJISIIHBIE TOCOOUS: YCTaHOBKA IS M3y4eHus 3akoHoB Kupxroda,
(peocrar, aMIiepMeTphl, BOJIBTMETPHI, COTPOTHUBIICHUS, BEITIPSIMUTENH ), YCTAHOBKA ISl TIPOBEPKH 3a-
KOHOB MIEPEMEHHOT0 TOKa (aMIepMETp, BOIBTMETP, PEOCTaThl, KATYIIKU HHAYKTUBHOCTH, KOH/IEHCa-
TOPBI, BBITPSIMHUTEIb, IEPEMEHHOTO TOKA), TEPMOIIapa, MUKPOAMITEPMETP, dIIEKTPOTUINTKA, TEPMO-
METPBI, Mara3uH CONPOTUBIICHUH, YCTAHOBKA JJIs1 HCCIIEIOBAHUS 3aBUCMOCTH COTIPOTUBIICHUS TPO-
BOJIHUKA U MOJYITPOBOJIHHUKA OT TEMIIEPATypPBbl, JIEKTPOIINTKA, MyIbTUMETp BP-11, ycranoBka s
U3y4YeHHs p-n nepexoia (MULTHaMIIEPMETPhI, BOIBTMETP, PEOCTaT, BRIIpsiMUTENb B-4-12 ocrmio-
rpad >JIEKTPOHHBIA yUeOHBIH), YCTAHOBKA JIJISI CHATHUS XapaKTEPUCTUK TPAH3UCTOPA, YCTAHOBKA JIJIS
CHSTHUS XapaKTEPUCTUK TPEXDIEKTPOIHON JaMIIbl, OCHMIIIOrpad, yCTaHOBKA JUIsl ONpeAeTICHUs TOpU-
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30HTAJIBHON COCTABJISIONICH WHIYKIIMH MarHUTHOTO TIOJIsl 3eMJTH (TaHTeH-0yCcCcob, peocTaT, KIItoY,
BeITIpsiMuTens B C-4-12. 9 , ammiepmeTp).
CrangapTHO 00OpYyIOBaHHBIC JIEKIIMOHHBIC ayIUTOPUHU JUIS TIPOBEACHUS MHTCPAKTUBHBIX JICK-
LU BUICOMIPOEKTOP, SKPaH HACTEHHBIM.
Jlnist mpoBeZieHNs BUPTYaJIbHBIX JIAOOPATOPHBIX PabOT KOMITBIOTEPHBINH Kiacc. B kommbroTep-
HOM KJ1acce J0JDKHBI ObITh ycTaHoBIeHHI cpeactBa MS Office _ :Word, Excel.
OBECIIEYEHUE OBPA30BAHUSA 1J14 JIUL C OB3

Jns oGecrieuenns 0O6pa3oBaHusl UHBAJIUAOB U JIMI C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3710-
POBBS peain3anus AUCHUUIITMHBIMOXKET OCYIIECTBIISTHCS B aJalTUPOBAHHOM BUJE, UCXOMAS U3 UHIH-
BUYAJIbHBIX TCUXO()U3UYECKHX 0COOEHHOCTEH M MO JIMYHOMY 3asBJICHHUIO 00YdaloIIerocs, B YacTH
CO3/IaHUS CIICUATbHBIX YCIOBUH.

B cnenmanbHble YCIOBUS MOTYT BXOJUTH: NMPEIOCTABICHNUE OTACIBHON ayJAUTOPUH, HE00XO0-
JTUMBIX TEXHHUYECKHX CPEACTB, MPUCYTCTBUE ACCUCTEHTA, OKa3bIBAIOIETO HEOOXOAUMYIO TEXHUYE-
CKYI0 TOMOIIb, BBIOOp (hOpMBI MPENOCTABICHUS MHCTPYKIUH 1O TOPSAKY MPOBEACHHS TEKYILETro
KOHTPOJISI M MPOMEKYTOYHOW aTTeCTAalllH, HCIOJIb30BAHUE CIEIUAIBHBIX TEXHHUUYECKUX CPEICTB,
MIPEOCTaBICHUE MTEPEPHIBA IS IPUEMa MUIIH, JIEKAPCTB H .

Jlns nui ¢ OrpaHUYeHHBIMH BO3MOXHOCTSIMHU 37I0POBbsI MIPEIYCMOTPEHA OpraHU3aIis KOH-
CYJbTalUi C UCTIOIB30BAHUEM JIIEKTPOHHOM MOYTHI.

Y4eOHO-MeTOAMYECKHE MaTepHallbl Al CAaMOCTOATEIBHOW paboThl O0yYaroIIMXCsa U3 YHCcla
WHBAJIUJIOB U JIUI] C OTPAHMYEHHBIMUA BO3MOXKHOCTSIMHU 370poBbs (OB3) nmpenocrasnstorces B popmax,
aIaTHPOBAHHBIX K OTPAaHUYECHUSAM UX 37I0POBbsI U BOCIPUATHS HH(POPMALIUU:

Jist Ut ¢ HapyIIEHUSIMH 3pSHHS

— B IieyaTHOU popme yBenHuUeHHBIM HIpUPTOM,

— B (pOopMe PIIEKTPOHHOTO TIOKYMEHTA.

Jlist U1 ¢ HapyIIeHUSIMH CITyXa:

— B miedaTHoi opme,

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jist U1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO anmapara:

— B 1e4aTtHo opme,

— B popMe PIIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIepedyeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHIE€HTa 00y4aro-
IIAXCSL.
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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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