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JIUCT COTJIACOBAHUI
[Tporpamma coctaBiena B coorBeTcTBUH ¢ TpeboBanusmu @I'OC BO no nanpasieHuio noj-
rotoBku 35.03.04 Arporomusi, nmpoduias ArpodusHec u udpoBoe 3eMieaeime.
Pazpaborunk: ct. npenogasatens CnaBopocosa E.B.
[Iporpamma ogoOpeHa Ha 3acegaHuu Kadeapbl TEXHOJIOTMYECKOTO OOOpYJIOBAaHUS OT
20.02.25, nporokoia Ne 6.

3aB. xadenpoii, k.T.H., noueHt Ky3un A.A.

PabGouast mporpaMma JUCHUIUIMHBI COTJIACOBAaHA Ha 3aCeaHUM METOIUYECKOW KOMUCCHU TEXHOJOTH-
yeckoro (axynpreTa oT 20.02.25, nporokoi Ne 6.

[Ipencenarenb METOOUYECKONH KOMUCCHH, K.T.H., JolleHT bypmaruna T.1O.



1 Ileau ¥ 337244 JUCHUILIHHBI
Heab n3yvyenust JucunInHbl «Pu3uka»: GHopMUpOBaHKUE PEICTABICHUM, TOHATHH, 3HAHUH

0 (pyHZaMEHTaNbHBIX 3aKOHAX KJIACCHYECKOW M COBPEMEHHON (M3WKH M HABBIKOB NPHUMCHCHHS B

npodeccuoHaNbHOM eATeNbHOCTH (PU3UUECKUX METOJOB M3MEPEHUN W UCCIEeNOBaHUM, 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;

OBnazieHre METoJaMH JTAOOPATOPHBIX MCCIEIOBAHUIT;

4. Pa3BuTHE yMEHMI U HABBIKOB 110 IPUMEHEHUIO 3aKOHOB (DM3UKH [T pEIIeHUs
MPHUKJIATHBIX 3a/1a4 MPUMEHUTEIFHO K BBIOPAHHOH CIIEIMaTbHOCTH ¥ TPAMOTHOM
MHTEPIPETALMH [TOJIyYeHHBIX PE3YJIbTaTOB.

5. TlpuoOpereHre HABBIKOB CAMOCTOSTEIILHON paOOThI C YIEOHOH TUTEpaTypo.

(98]

2 Mecto y4eOHoIi TucHUILIUHBI B cTpYKType OOII
Juctunnuna «Pu3nka» OTHOCUTCS K 00513aTeIbHON YacTu (penepaibHOro rocyJapcTBEHHOTO 00-
pa3oBaTEIbHOIO CTaHapTa BHICIIET0 00pa3oBaHMs IO HampapieHHio nmoaroToBku 35.03.04 Arpo-
Homus. Ilpoduns moaroroBkun ArpobmsHec u mmdpoBoe 3emienenne. Kox nukia mo yaeOHOMY
wiany: 51.0.11

OcBoenue yueOHOU nuctuiinabl  «Pusnka» Oa3upyercss Ha 3HAHUSAX W YMEHHSAX, MOJTY-
YEHHBIX CTYJACHTAMHU MPU U3yYEHUH LIKOJIBHBIX KypCOB (DM3UKHU, MATEMATUKH U XUMHUH, a TAKXKE BY-
30BCKMX AucuUILIMH Takux kak 51.0.03.01 «Martematuka», 510.05.01 «Heopranuueckas Xxumus».

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. JluddepenuumanbHble ypaBHEHHs MIEPBOTO U BTOPOTO MOPSIIKOB.
2. Heopranuueckas Xxumusl.
Tewmsr:
Crpoenue BeriecTBa (aToM, nepuoanueckuii 3akon .M. Menneneesa, nepuoanyeckast
TabJIMla XUMUYECKUX 3JIEMEHTOB, XUMUYECKasl CBA3b).
PacTBOpHI HEANEKTPOIUTOB U AIEKTPOIUTOB (JIEKTPOIUTHYECKAS AUCCOLIUALIHS).

3HaHus, yMEHUS U YMEHUs, GOpMHUpyEeMble JaHHOW yueOHOM TUCIMIIMHOMN, HE0OXO0AUMBI
JUTSL U3YYEHHS TIOCTEAYIOIINX TUCHUIIINH, TakuX Kak b1.B.04 «OCcHOBBI HayYHBIX UCCIICIOBAHMITY,
b1.0.17 «MexaHu3anust paCTEHUEBOACTBAY , IOATOTOBKU K HTOTOBOW IOCYJapCTBEHHOMN aTTECTALINH.
Kpowme Toro 3nanusi, yMeHus u BiaJeHus, popMUpyeMble JaHHON y4eOHOM TUCHUIIIMHOMN SIBISIOTCS
6a30# 1711 3¢ (HEeKTUBHOTO POXOXKACHUS IPOU3BOJICTBEHHOM NMPAKTUKH, HAITMCAHUS KYPCOBOT'O IIPO-
€KTa ¥ BBITYCKHOM KBATM(PHUKATMOHHOMN pabOTHI.



3 Komnerenuum odyuyaruierocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS y1eOHOI

AHCHUIIJINHbI

Koa m HauMeHoOBaHHe KOMIIETEHIMH

Kon u HamMeHOBaHHMe MHIAUKATOPA JOCTHIKe-
HUSA KOMIIeTeHINH

OIIK-1 CnocobeH pemaTh THIIOBBIE 3a7a4d
npodecCHOHATLHON JIEITeTbHOCTH Ha OCHOBE
3HAHUM OCHOBHBIX 3aKOHOB MaTEMAaTHYECKHX U
€CTECTBCHHBIX HayK C MpUMEHEHUEeM HH(OpMa-
IIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI;

U-lonk-1 JeMOHCTpUpYEeT 3HaHHUE OCHOBHBIX
3aKOHOB MaTE€MaTHYECKHMX M €CTECTBEHHBIX
Hay4HBIX, a Takxke o0menpodecCHoHaIbHbBIX
JTUCUHUILIINH, HEOOXOAUMBIX ISl PELICHUsl TUIIO-
BBIX 33J1a4 IIPH BO3JICIBIBAHUN OBOIIHBIX, TIJI0J10-
BbIX, JICKAPCTBEHHBIX, JIEKOPATUBHBIX KYIbTYp U
BHHOIpaJIa

N-20nk-1. crionb3yeT 3HaHUS OCHOBHBIX 3aKO-
HOB MaTeMaTHYECKHX M €CTECTBEHHBIX HAYK JJIs
pelleHusT CTaHIAPTHBIX 33/1a4 B OOJIACTH pacTe-
HEBOJICTBA

NI-30mnk-1 [Ipumenser WH()OPMAITMOHHO-
KOMMYHHKAIIMOHHbIE TEXHOJOTHH B pEIICHUU
TUTOBBIX 33/1ad B 11 KOMMYHUKAIIMOHHBIX TEX-
HOJIOTHH 00JIaCTH PaCTEHEBOJICTBA

4 CTpyKTypa U cofep:KaHue Y4eOHOM TUCHUIINHBI

O6mas TpyA0EMKOCTh TUCHUIUINHBI COCTABIsAET 4 3a4ETHBIC €TUHUIIBI.

4.1 CTpykrypa y4eOHOMH TUCHUIINHBI:

Bcero yacos
dopma 00yyeHust

Bun yae6HO# paboThI Outio 3a04H0

2 Cemectp 2 Kypc
AynuTopHble 3aHITHS (BCErO) 51 16
B mom uucne:
Jlexun 17 8
[IpakTryeckue 3aHATUA 17
JIaGopaTopHblie paboThI 17 8
CamocTtosiTenpHas paboTa 84 119
KOHTPOJIb 9 9
Bua npomexxyTodHO# aTTecTanun JK3aMeH JK3aMEH
OObmas Tpyno€MKOCTb, Yachl 144 144
3a4éTHbBIE EIUHUIILI 4 4

4.2 Conepxxanue pa3iesioB yueOHOM UCHUININHBI

Pa3zoen 1. @uzuueckue 0CHOBbL MEXAHUKU.
Ipeamer ¢uznku. Metonsl pru3nyeckoro ucciae10BaHus; ONbIT, TUIIOTE3a, SKCIIEPUMEHT, TEOPHSL.
JuanexkTryeckuil MaTepuanusM 1 pusuka. Baxneiiue sramnel ucropuu ¢puzuku. Pons Gusuku B
Pa3BUTHH TEXHUKHU M arpONPOMBIIUIEHHOTO TPOU3BOJICTBA; BIUSHIE TEXHUKU HA Pa3BUTHE (HU3UKU.
du3zuka Kak KyapTypa MojenupoBanus. KoMmmnberorepsl B coBpeMeHHO gusuke. Ponb ¢usnku B cra-




HOBJICHUH WH)KEHEPA JIECHOTO U JIECOMApKOBOT'0 X03sicTBa M arpoHoMa. O0miast CTpyKTypa U 3a/1a4u
Kypca ¢usuku. PasmepHocts ¢pusznueckux Bennuud B CU.
Kunemaruka, e€ 3agaun. /[mwxkenue, kak opma cymecTBoBaHust Marepuu. CUCTEMbI KOOPIUHAT U
CTeneHu cBoOObl. MarepuaabHas TOUKa CI0XKHbIE Teraa. MHOrOMEpHOCTh OKpYy:xatolero mupa. Ku-
HEMaTUYECKHE YpaBHEHMs, IIEPEMEILEHNE, CKOPOCTh, yCKOopeHue. CKOPOCTh U YCKOPEHHUE IPU paB-
HOIIEPEMEHHOM JIBUKCHHH.
ITokoii 1 paBHOMEpHOE NIPAMOJIMHEMHOE ABUKEeHUE. [IpUHIIUII OTHOCUTEIILHOCTH, IIOCTOSIHCTBO CKO-
pocTH cBeta (mocTynarbl DiHIITeHa). OOmUKA ciydail MPOCTPaHCTBEHHO-BPEMEHHBIX COOTHOIIIE-
nuil. [IpeobpazoBanus Jlopenua. I'paHuIbl IPUMEHUMOCTH KIACCUYECKON MEXaHUKH.
JuHamuka, e€ 3agaun. 3akoHbl JuHaMuky (HproToHa) 11 MaTepuallbHOW TOYKH, UX B3aUMOCBSI3b.
WNHuepunanpHble 1 HEMHEPLMAJIbHBIE cUCTEMBI oTcyeTa. Cuina U Macca. YpaBHEHHE JABUKEHUSI MaTe-
PHAJIBHON TOYKH U IIPUMEpPHI penieHus. MMIysbc Tena ¥ UMITyJIbC CHJIBL, CBSI3b MEXKAY HUMH. 3aKOH
COXpaHEHHs MMITyJbCa B MEXaHMUYECKUX CHCTEMax W Omojormueckux oObekrax. OOmme MmoHATHS
CHJIBI KaK CKOPOCTH M3MEHEHUs uMnysbca. Cuilbl B IpUpoJe (Cuila TSHKECTH, CUJla TPEHUS, yIpyrue
CHJIBL, CUJIBI TPEHHSI U Jp.). 3HaYCHUE CHUJI ICHCTBYIOIIMX B MPHUPOJE VI KU3HECSITEILHOCTH OHO-
JIOTHYECKUX OOBEKTOB M UX MPAKTUYECKOE UCIIOJIb30BAaHUE B arpOTEXHUKE (CYLIMIIbHBIC, 36PHOOUYH-
CTUTEJIbHBIE, 36pPHOPA3ACIUTEIbHBIC U JIP. MALIUHbI).
Mexanunueckasi paboTa U MOLIHOCTb. DHEPrusl Kak o0Ilas KOJUYECTBEHHAs Mepa paziIndHbIX (GopM
JBUKEHMSI MAaTEPUM U BUJOB B3aUMOJIEHCTBUS. DHEPrusi MeXaHu4yeckoi cucrembl. Kunernueckas u
NoTeHIMaIbHast 3Heprus. ['paduyeckoil npeacTaBieHne SHEPIUU, NOTEHIIMATIbHbBIE KPUBbIE U TIOTEH-
LUaJIbHbIE MTOBEPXHOCTU ISl CUCTEMBI B3aWMOJECUCTBYIOUIMX TOYEK. 3aKOH COXPAHEHHUS U IpEBpa-
LICHMSI DQHEPTUU B MEXAHUKE.
KunemaTnka u nmHamuka TBepaoro tesa. [lonsrue tBepaoro tena. KunemaTuka v 3aKOHBI IMHA-
MUKH BPALIATEJIBHOTO ABMKEHHUS. MOMEHT CHJI, MOMEHT MHEPLUU, MOMEHT UMIIYJIbCA M MMILYJIbC
MOMEHTa CUJIbl. YpaBHEHHUE IBMKEHMS Bpallaroumuxcs Ted. MOMEHTbl MHEpPLMH HEKOTOPBIX Tell.
Teopema IllTeliHepa. 3aKOHBI U3MEHEHUS U COXPAHEHHsS MOMEHTA MMITYJIbCA U DHEPIUU C yYETOM
BpauieHus. [I[puMeHeHre OCHOBHBIX 3aKOHOB U ITOHATUN MEXaHUKH B CEIIbCKOXO3AMCTBEHHOW TEXHU-
KeE.
Mexanuyeckue kojedanus U BoHbl. O01Me cBeieHus o kojebanuax. Kunemaruka u quHamMuka
rapMOHHYECKOTO KojebaTenpHoro AprkeHus. KBasuynpyrue cunbl. @U3ndeckuil, MaTeMaTH4eCKHi
U IPY>KMHHBIN MasiTHUKU. DHEPIrusi rapMOHNYECKUX KosneOaHuil. CBOOOAHbIE U BHIHYKICHHbIE KOJIe-
OaHus. Mexannueckuii pezoHaHc. Pe3oHaHC M aBTOKOIe0aHNs B )KUBBIX OPraHU3MaX U TEXHHKE.
Crnosxenue xoyeOaHui.
BosnoBoit npouecc. Tunsl BoiaH. YpaBHEHHE BOJIHBI, BOTHOBOM (PpOHT, HHTEp(hEpeHIUs BOJIH,
npuHuui I'roiirenca-Openerns.
DJIeMEeHThI MEXaHNKH H CINIOIIHBIX cpel. OOme cBoicTBa )KUAKOCTEN U ra30B. YpaBHEHHE PaB-
HOBECHS U IBUKEHUS KUIKOCTH. VeanbHas u BA3Kast )KUIKOCTH. ['MapocTaTika HeC)KUMaeMo
xuaKkocTH. CTallMoHapHOE IBHKEHHE UIeAbHOM ®UAKOCTH. Y paBHeHHe beprnymmm. Koaddunuent
Bsi3kocTu. Teyenue no tpyoe. @opmymna [lyazeitns. @opmyna Crokca. TypOylIeHTHOCTb.

Paszoen 2. Monexkynapnasa pusuxka u mepmoounamura
Moaexyasipao — Kunerndeckas Teopusi. MaeanbHblil ra3z. DMnupudeckre 3aKOHbI UAEAIBHOTO
rasa, ypaBHEHHE COCTOSIHUSA, IIPEENbl IPUMEHUMOCTH. CBSA3b MEXy MUKPO- U MAaKPOCKOITNYECKUMU
napamerpamu raza. OCHOBHOE ypaBHEHHE KUHETHUYECKON TeOpHUM ra3oB (Ui JaBJIEHUS, JUISl TEMIIe-
patypsl). CpenHsis KMHETHUYECKas SHEPrusl MOCTYNAaTeIbHOIO JBHMKEHUS MOJIEKYNI. MoJeKyspHO-
KMHETUYECKOE TOJIKOBaHHE TemmepaTypbl. HeqocTukumMocTh aOCOMIOTHOTO HYINS W HEYHHUYTOXKae-
MOCTh ABM>KEHHA. CKOPOCTH MOJIEKYJ Ta3a. 3aKOH pacIpeleeHus MOJEKYI MO cKopocTsmM Makc-
BeJUIa, €ro dKCIIepUMEHTalIbHas poBepKa. ['a3 B mose tarorenus, 6apomerpuueckas Gopmyna. At-
Mocepa rtaneT. 3akoH pacnpezeneHust bonbliMaHa, ero yHUBEpCaIbHBINA XapakTep.
VYrpyroe u Heynpyroe CTOJKHOBEHHE 4dacTull (MoJekyn). DddexkruBHoe ceueHue. CpenHee YUCIIO
CTOJIKHOBEHHH U CpefHss JJIMHAa CBOOOIHOTrO Mpobera Mosiekyil. [IpakTHueckoe MOHATHE BaKyyMa.
SIBnenue nepeHoca B razax: AU(Qy3usi, TEMIONPOBOAHOCTh, BHYTpeHHEE TpeHue. OOIHOCTh MoJie-
KYJISIPHO-KMHETHYECKOTO MeXaHHW3Ma SIBICHUH mepeHoca, Kod(pQHUIHUEeHTs NepeHoca, 3aBUCUMOCTb
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ux ot temneparypsl. Auddysus, tuddysus yepes meMOpaHbl, 0CMOC, OCMOTHYECKOE IaBJICHUE U €T0
POJIb B )KM3HEAEATEIBHOCTH PACTEHUI. ATPOHOMUYECKHE MPUEMBI PErYJIUPOBAHUS BOJHOIO pPEKUMa
B MouBe (TIpukatka, 0opoHoBanue). Ternonepenaya. [ToHsATHE HATPaBICHHBIX MTPOIIECCOB.
PeanbHble razpl. OTKIIOHEHUE CBOMCTB Ia30B OT UI€AJIbHOCTH. MEXMOJIEKYISIPHOE B3aUMOIeH-
CTBHE, SJHEPTHS B3aUMOJCHCTBUS MOJIEKYJl. YpaBHeHUEe Ban-nep-Baanbca u ero ananus. M3oTepmbl
Ban-nep-Baanbca, KpuTuueckoe COCTOSIHHE BelllecTBa. BHYTpEHHsIs S3HEprusi peajibHOTrO rasa.
Kuakoe cocrosiHue. XapaKTepUCTHKA KUIKOTO COCTOSHUS, CTPYKTYpPa )KHUIKOCTH, OJIMKHUHN Mops-
nok. [ToBepxHocTHOE HaTsbkeHe. HaydHoe U mpakTHuecKoe 3Ha4eHHE IIOBEPXHOCTHBIX SIBICHUM, UX
YHUBEPCAIBHOCTD. [laBieHue o HCKPUBJIICHHON ITOBEPXHOCTBIO )KUIKOCTH. SBICHUE KalIUIUIIPHO-
ctu. Mcnapenue, kunsiueHue xxuaKocteil. TepMoperysnums ;KUBbIX OpraHu3MoB. BinsiHue nosepx-
HOCTHBIX U KallWJUIAPHBIX SIBJIEHUH HA CTPYKTYPY IIOYB, UX POJIb B IIPOLECCAX )KU3HEAEATEIbHOCTU
YEJI0BEKa, )KUBOTHBIX M pacTeHU. [locTymeHne nuraTenpHbIX BEIIECTB B pACTEHUS U PEryIupoBa-
HHE BOJHOTO PEKHUMA.
Kpucraniudeckoe cocrossnue. Kpucrannuueckue u amopgHble Tena, UX OTInYue. TUIbl KpucTai-
JMYECKUX pemeTok. TernoBoe ABMKEHNE B pealbHbIX KprcTamiax. JledekTs! B kpucramiax. Termio-
BO€ pacCIIUpEHUe TBEPABIX Ted. TernoeMKoCTh TBEpAbIX Tell, 3aKoH J(rosnonra u [Itu. IlnaBnenne
TBEpAbIX Teld. MexaHuueckue CBOMCTBa TBEPAbIX TEJ, YIPYTHUe U IulacTU4YecKue fedopMalviu, 3aKOH
I'yka. [IpounocTs TBepabIx Teu, onbIT Modde.
OcHoBBbI TepMOAUHAMUKH. [IepBbIi 3aKOH TEPMOAMHAMUKHU. BHYTpEHHsIS S3HEPrus ACaIbHOIO ra-
3a. Yucno creneneii cBo6ob1. M3onporneccsl. AnnabdaTruueckuii mpouecc, ero ypaBuenue. Koagou-
nueHTt [lyaccona. KommuectBo Temuiorel. Kitaccnueckas Teopus TEIIIONPOBOJHOCTH. Y paBHEHHE
Maiiepa. PaboTa nieanbHOro ra3a B pa3InyHbIX U30IPOIIECCaX.
Bropoe nayano tepmogunamuku. OOpatuMble U HeoOpaTUMbIe Tporecchl. CaMoperysuus 1 ycio-
BHSI CYILIECTBOBAHMS KUBBIX OpraHu3MoB. TemnoBbie s3HTponuU. [[puMeHMMOCTh IEPBOTO U BTOPOTO
HayaJl TEPMOJIMHAMUKHU K >KUBBIM OpraHuzmam. [IoHsTHE O TepMOJUHAMUKE HEOOPATUMBIX MpOLIEC-
COB U OTKPBITBIX CHCTEM. DHTPONMS B CUCTEME OpPraHu3M- OKpyxarouias cpena. Teopema Ilpuro-
xuHa. Ponb cienctBuii u3 teopemsl [lpuroxkuna B sxonorun. [IpeobpazoBanue sHepruu U poib Gpu-
3UKO-XMMHUYECKHUX MPOIECCOB B OMOIIOTMYECKUX 00bekTaX. Bompockl OuosHepreTuku, OMoMexaHu-
KM, OMOAaKyCTHKU U OMOHUKU JJIs1 arPOMHKEHEPUH.

Pazoen 3. dnekmpuuecmeo u macHemusm.
JJIeKTpUYecKoe 1moJie HeMOABMKHbBIX 3apsifoB. OCHOBBI AIEKTPOCTATUKH. DIIEKTPU3ALUS TEIl U €€
IIPOSIBJIEHUE B MPUPOJE U TexHUKe. Toueunslii 3apsaa. 3akoH KyrnoHa, rpaHuIlbl €0 IPUMEHUMOCTH.
OnekTpuueckoe nojie. HanpspkeHHOCTh M MOTEHLMAN 3JIEKTPOCTaTHUECKOro nmoist. CBsI3b MEXy HU-
MU. CHIJIOBBIE JIMHUY U DKBUIOTEHIIMAJIbHBIE TOBEPXHOCTHU. [Tone nunonsa n monexyinsl. Teopema
Octporpanackoro-I"aycca (nepBoe ypaBHeHue Makceina). [Ipumenenue teopembl OcTporpaackoro-
I"aycca. PaGota B a5ekTpudeckoM mnoie, moTeHuuan. Bropoe ypaBHeHne MakcBesia JiIst 31eKTpo-
CTaTUKU. DJIEKTPOEMKOCTb, KOH/IEHCATOPBl. DHEPIUs eKTpocTatnyeckoro nois. [lone B cpene, nu-
NEKTPUYECKAs IPOHUIIAEMOCTh. DJIEKTPOCTATUYECKAS 3alUTA.
Monsipu3anus a1M3JeKTPUKOB. [IpOBOTHUKH U TUAJIEKTPUKH. J{UOJIb B 3JIEKTpUYECKOM noiie. Bu-
bl TIOJISIPU3AIMH IUDJIEKTPUKOB (JIEKTPOHHASI, HOHHOTO CMeIleH s, AumnoibHas). [lomaspuzyemoctsb
aTOMOB M MOJIEKYJI. DIEKTPUUYECKOE T0JI€ B AUAJIEKTPUKeE. J{nanekTpruyeckas NpoOHUIIAEMOCTb, €€ 3a-
BUCHUMOCTb OT TEMIIEPATYpPbl. DNEKTPOCTaTUUECKAs MHAYKIHA. CErHETOANEKTPUKH. DIEKTPETHI.
[Tbe303mexkTpuueckuii 3P dexT.
IToCcTOAHHBIN JJIEKTPUYECKHH TOK. [I0CTOSHHBIN JIEKTPUUECKUN TOK. Y CIIOBUS CYILIECTBOBAHUS U
XapaKTePUCTHKU MOCTOSIHHOTO TOKa. buoanekrpuueckuii moreHmnuan u Onotoku. Tok mpoBoguMo-
cti. PopMynupoBka 3akoHa OMa JuIsd 3aMKHYTOH LIETH, €€ OJHOPOIHOTO U HEOJHOPOJHOIO y4acT-
KOB. TepMOMETpHI CONPOTUBIIEHUS U JIEKTPUUECKUE TEH30METpbl. HU3K0- M BBICOKOTEMIIEpaTypHAast
cBepxnpoBoaUMOocTb. [IpaBuia Kupxroda u npuHIUNBI pacueTa 3IeKTPUUECKUH 1ernei. DneKTpude-
CKH€ TIPOLECCH B OMOJIOTMYEeCKHX 00BEKTaX. DIEKTPOIPOBOIUMOCTh PACTUTENBHBIX U KUBBIX Opra-
HU3MOB, €€ IPUPOJA U METO/Ibl PETUCTPALIUH.
MarnuTHoe moJie. JJIeKTPOMarHuTHasi MHAYKUUsA. MarautHoe nose 3emiu. [lpupona maruutHo-
ro noJiisi. Bekrop MarHuTHOM MHAYKIMU. MarauTHbIN N0TOK. 3akoH buo-Casapa-Jlamiaca u npume-
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PBI pacyeTa MarHUTHOTO I10JIS IPOCTEUIINX KOHTYPOB C TOKOM. MarHuTHOE 1oJjie ABUXKYIIErocs 3a-
pana. Cuna Amnepa u cuia Jlopena. Bzaumogeiicteue napamuiesibHbIX TOKOB. MarHUTHbBIE CBOMCTBA
BEILECTBA.
SIBneHue ANEKTPOMATHUTHON MHAYKIIUU. DJIEKTPOABIKYIIAs CUjla MHAYKIMH. DJIEKTPOHHBIN MeXa-
HU3M BO3HUKHOBeHUA D/IC nHaykuuu. SIBieHne caMOMHAYKIMY U B3aMMHON MHAYKUUU. MHIyKTHB-
HOCTh cojieHoua. Toku @yko. DHeprust MarHUTHOro 1oJs. Buxpesoe anexkrpuyeckoe nose. Tok
CMelIeHHs. DIeKTpoMarauTHoe noJje. [Iporcxoxaenne OMOTOKOB. DIEKTPOMArHUTHBIE OIS KUBBIX
OpraHU3MOB. DKCIIEPUMEHTAIIbHBIE TIPOSBICHUS SJIEKTPOAMHAMUYECKUX SIBJICHUH, JIEKTPOMAarHuT-
HBIE CEeTapaTopsl B arPOUHKEHEPUN.
DJIeKTPUYECKHUI TOK B ra3ax M pacTBoOpax eKTPOJUTOB. DJIEKTPUUECKU TOK B ra3e. [Ipouecchl
MOHM3ALUHU U PEKOMOMHAIIMH. DJIEKTPOIIPOBOJAHOCTD CIA00MOHN3UPOBAaHHBIX ra30oB. [lonarue o
IJ1a3Me.
DNEeKTPUUYECKUM TOK B JKUJKOCTU. DIEKTPOIN3. XUMUYECKUE UCTOYHUKHU ToKa. [TpuHImun aeicTBus
aKKymyJsaTopa. Pu3ndeckoe 1eiCTBHE IJIEKTPUUECKOTO TOKA.
JIEKTPONPOBOJIHOCTH METALJIOB M MOJYNPOBOAHUKOB. OCHOBBI 30HHOM TEOPUHU TBEPJOTO TEA.
3anoJIHEHHbIE U HE 3all0JIHEHHBIE 30HbI. [ [pOBOHUKH, TOTYITPOBOIHUKN U U30JIATOPBL. 3arOJHEHHE
sHepreTruueckux ypoHel. [Ipunuun [aynu. CoOcTBeHHas M mpuMecHasi IPOBOJIUMOCTD MOIYIPO-
BOJHUKOB. DoTocomnporuBieHue. TernaoBu30psl.
KoHTakTHBIE U TepMOdIeKTpHUecKHe siBjaeHus. [loTeHmansHas ssma, Y poserb @epmu u padboTa
BbIX0J1a. TepMO3IeKTpOHHAs IMUCCUS. DIEKTPOHHBIE JaMIIbl. JIaMIIOBbIE BBIIPSIMUTENHN U YCUIIUTE-
JIM TIEPEMEHHOT0 TOKa. DIIEKTPOHHO-Ty4eBasi TpyOKa U ee IPUMEHEHNE B COBPEMEHHOMN TEXHHKE.
KoHrtakTHas pa3HOCTh NOTEHIHANIOB. TepMOaIeKTpuiecKue sBjieHus. TepMonapa U TEPMOIIJIEMEHT.
YcTpoiicTBO 1 mpUHLIKIT paboThl P-N-niepexona. IlomynpoBogHUKOBbIE TPUOOPHI U UX UCIOIb30BA-
HUE B arpOTEXHUYECKUX UCCIIEI0BAHUSIX.
DJIEKTPOMATHUTHbIE KOJIe0aHUSI W BOJIHbI. OJIEKTPOMAarHUTHOE II0JIE M 3JIEKTPOMArHUTHBIE
BOJIHBL. M3iydyeHue, renepanus, nepeaada u NpueM 3JIeKTPOMarHuTHbIX BOJIH. [Ipoueccsl nepenaun
AJIEKTPOMArHUTHBIMH BOJIHAMH B OHOOOBEKTaX W HMX TNPUMEHEHHE B aBTOMAaTH3WPOBAHHBIX
TEXHOJIOTUSI TPOU3BOJICTBA, IMEPEpadOTKH U XPAHEHUS CEJIbCKOXO3SICTBEHHONW MPOMYKIUU.
®duznyeckoe U OMOJIOTMYECKOE JEHCTBHE ONTHYECKUX U3IYyYEHHH Ha pacTUTENbHBIA U KUBOTHBIM
MHP.

Pazoen 4. Onmuka.
BoJsHoBas n reomeTrpuyeckas onTtuka. KopnyckyispHas ¥ BOJIHOBasi TEOPUH CBETa. DJIEKTpoMar-
HUTHas Teopus cBera. [IoHsATHE 0 KBaHTOBOM TEOPUU CBETA.
OCHOBBI TEOMETPUYECKON ONTUKHU. 3aKOHBI OTPAXKEHUSI U ITPEIOMIICHHUS CBETA, II0JIHOE BHYTPEHHEE
otpaxxenue. [Ipubopsl reoMeTpuuecKor ONTUKU: JIMH3BI, JTYIIbI, 3€pKajga, MUKPOCKOM | T.1. DoTo-
MmeTpusi. Cuiia cBeTa, CBETOBOM MOTOK, OcBelIeHHOCTh. [lornomienue ceera. [lonstre o pusnonoru-
YECKOM JICMCTBUHU CBETA.
SIBrieHus1, onMchiBaeMble BOJTHOBOM Teopueil cBeta. iHTepdepeHIys cBeTa, yCI0BUs MOSBICHUS
cTaTh4yecKoil uHTeppepeHInoHHoN KapTuHbL. [IpocBetnenue ontuku. MaTepdepomerpsl, UX uc-
nosp3oBanue. Judpakuus, tuppakuus ot menu, AudpakiuonHas pemerka. [lonstue o ronorpa-
¢un. PentrenoBckas Au@pakiysi, peHTTEeHOCTPYKTYPHBIN aHalIu3 U €ro IpUMeHEeHue K OHoIoruye-
ckuM oobektam. [Ipoctpancrsennas crpykrypa JJHK u PHK. Pa3pemaromias cnocoOHOCTs onTHYe-
CKHX MPUOOpPOB.
Csert u BemiecTBO. DIEMEHTHI ONITUKN aHU30TPONHBIX cpell. ECTeCTBEHHBIN U MOJIIPU30BAaHHBIN CBET.
[Tonspu3zanus cBeta npu OTPaKEHUH U NpenoMileHnn. 3akoHbsl Mamroca n bprocrepa. JIBoitHoe my-
yenpenoMieHue B kpucramiax. [Tonsgponael. OnTudeckast akTUBHOCTb, CaXapOMETPHsI, UCIIOJIb30Ba-
HUE SIBJICHUS BpallleHHsI MIJIOCKOCTU MOJISPU3AIMK B MOJIEKYJISIPHON OMOJIOTHH.
Hucnepcus ceera. CriocoObl HAOIIOACHUS AUCTIEPCUU cBeTa. Teopus aucnepcun ceeta. HopmanbHast
1 aHoManbHas aucnepcud. [lormonienue ceera, 3akoH byrepa. CiekTpsl OMJIONIEHUS, MOJIEKYJIISAp-
HBIN CIeKTpasIbHBIN aHanu3. Paccesinue cBeta. Paccesnue cBera B atmocepe. buodusnueckue sB-
JIEHUs MIPU B3aUMOJIEHCTBUM CBETA C BEIIECTBOM.



KBanToBas ontuka. V3nydyeHue U MoriomneHue TeroBoi 3HepTruu. AGCOIIOTHO YepHOE Telo. 3a-
konbl Kupxroda, Credana-bonbpiimana, Buna. HeBo3M0XHOCTh 00BSICHEHHS 3aKOHOB TETIJIOBOTO M3-
JTy4eHHUs: BOTHOBOH Teopuei cBeta. KBanToBBII Xapakrep nznydenus. KBantel (GoToHbI) 1 UX Xa-
paktepuctuku. ['ennosnepreruka. [Ipumenenue comneunoro uznydenus B AIIK.

Buemnuii, BHyTpeHHMIA U BeHTWIIBbHBIA (hoToddexT. MccnenoBanus Cronerosa. YpaBHeHue DifH-
mTeiiHa i BHeurHero ¢poroaddexra. oTosnemMeHTs U POTOYMHOKUTEIH, UX IPUMEHEHHE B aB-
TOMAaTHKE 1 (POTOMETPUH. XEMOAIIEKTpOMarHuTHast OMo’HepreTuka u ononHpopmaruka. Mcemnons3o-
Banne CBUY-, UK- u Y ®-u3nyuenuii B rexnonorusx AIIK s nepepaboTku v XpaHEHUS MTUIIICBOM
MPOIYKIIMH.

Pazoen 5. Amomnas pusuka

Crpoenne aroMa. JjieMeHTbI KBAHTOBOM MexaHukH. Mozens atoma Tomcona. OnbiTel Pesep-
¢bopna no paccesHuto anbda-yacTull. SaepHas MoJeNb aToMa, €€ TPYIHOCTH. 3aKOHOMEPHOCTH B
aToMHbIX cnektpax. [loctynatel bopa. Onbir @panka u ['epua. bopoBckas Teopust atToma Bo10poaa U
BOJIOPOJTHONIOAO0HBIX HOHOB, €€ HeocTaTku. KBanToBbIe unciaa. MHOT03JIEKTPOHHBIE aTOMBI U Tie-
pHUOAMYECKUH 3aKOH MeHeneena.

OTKpbITHE PEHTTEHOBCKUX JIydel U €CTECTBEHHON PaJlIMOaKTUBHOCTH. BUbI pagnioakTUBHOIO pac-
naja u U3ydeHui. 3aKOH paIuoaKTUBHOTO pacnana. CtpoeHue aroma. CTaOWIbHBIC U PAIUOAKTHB-
HbIe U30TOMbl. COBpeMEHHBIE METO/Ibl PAAMOXUMHH U paanoduonoruu. [IpobieMsl paarosKoIOruu.
[Tpupona Bo3aeicTBUS paAMOaKTHBHOTO H3IyUYEHHS Ha )KUBBIe oprann3Mbl. Kocmuueckuii Gon n
MyTaluu.

CrioHTaHHOE ¥ UHYLIUPOBAaHHOE U3JIyYEHHE aTOMOB, KBAHTOBbIE F€HEPATOPHI (J1a3€pbl), UX UCIIONb-
30BaHue, MePCIEKTUBBI MPUMEHEHUS (ceMuHap). buonoruueckoe 1elcTBUE J1a3epHOTO U3ITYUCHHUS.
ATtomHoe siapo. OOmue cBefeHus: 00 atoMHbIX sapax. Hyknonsl. CtpoeHue sijaep, npupoja sjaep-
HBIX CWJI, YCTOWYMBBIE U HEYCTOWUUBBIE siApa. MICKyCCTBEHHAs! paiMOAKTUBHOCTh. DHEPTHUsl CBSI3U U
neeKT Macchl aTOMHOTO sijpa. MexaHu3M siepHbIX peakiuii. Peakiuu aenenust u cunresa. Llemn-
HbIE s/iepHble peakuuu. TepmosaepHble peakuuu. JHeprus ConHua u 3Be3a. Kocmuueckue nyum.
OnemeHtapHble 4acTulibl. [IpuMeHeHHEe paAMOaKTUBHBIX H30TONOB. buosornueckoe encTBUe
MOHU3HMPYIOLIMX U3JTYyYEHUU U 3aiiuTa OoT HUX. Mcronap30BaHue sSAEpHOM SHEpruu. ATOMHas 3HEp-
TUsl U OKpYXKaroliasi cpesa.

4.3 Pa3nesibl y4eOHOH JUCHUIIMHBI M BU/I 3aHATHH

Ne Jlexuun IIpaktu- Jlabopa- | CPC

n.n | Hanmenosanue pas- YeCcKue TOpPHEIE
A€JI0B M CLIUIIIINHBI 3aHATUA paboTHI

OYH 3a- | O4H | 3a- | OYH | 3a- | OYH | 3204
o4 o4 ou

1 du3nyeckue 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 OnTuka 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
KonTpons 9 9




4.4 JIabopaTOpHBIl NPAKTHKYM

No Tpyno-
Tema 1aGOPaTOPHOro NPaKTUKyMa CMKOCTD
B yacax
Du3nyeckne 0CHOBbI MEXAHUKH
1. | Onpenenenne ko3¢ duIMEHTA TPEHUS CKOJIBKEHHUS C TTIOMOIIBIO TpruOOMeTpa. 2
2 | OnpexneneHre MOMEHTA WHEPIIUH KOJIECA M CHIIBI TPEHHUS B OIIOpe 2
3 | Uzydenue cBOOOAHBIX KOJICOAHUH NPYKMHHOTO MasTHUKA 2
MouJiekyjsipHasi M3UKa U TEPMOJUHAMHUKA
4. | Onpenenenne koddduimenTta BI3KOCTH KUAKOCTH MeTogoM CToKca. 2
5 | OTHoOmIeHHE MOJISIPHBIX TEIIOEMKOCTe MeTojoM Kiemana- Jlesopma 2
6 | Ompenenenue ko3 PUIEEHTa TOBEPXHOCTHOTO HATSHKEHUS METOJOM OTPBIBA 2
KOJIbIIa
DJIEKTPUYECTBO M MATHETU3M
7 | 'pagynpoBka TepMonaphbl U onpenenacHue ee yaeiabnoi repmol/[C. 2
8 | Ilpumenenue 3akoHoB OMa u Kupxroda st pacueToB 31eKTPHUUECKHX Ienei 2
Onruka. @u3zuka aTomMa u siapa.
9 | Onpenenenne KOHIEHTPAIHMH caXapa B PACTBOPE C HOMOILBIO OISPUMETpa | 2

5 Marpuua ¢popMupoBaHusi KOMIETEHUMI MO JUCHUNIMHE

Oo6menpodeccnoHaTbHBIC
Nerm.|  Paszmenbl, TeMbI AUCHUTUINHBI KOMIETEHIINH Obmee KOJITHECCTBO KOMITE-
OIK-1 TEHIUI
1 Du3nYecKrue OCHOBBI MEXaHHUKH. + 1
2 MonekynspHas $uznuKa U TEPMO- + 1
JTUHAMUKA.

3 DJIEKTPUYECTBO U MAarHETU3M. + 1

4 Onruka + 1

5 AtomHas pu3uka + 1

6 OOpa3oBaTe/ibHbIE TEXHOJOTHUH

O0bemM ayauTOpHBIX 3aHATUN Bcero 51 yaca, B T.4. jJekuuu 17 dyac, 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 JI [Tpobnemuas nekius mo Teme «BTopoe Havajao TePMOAMHAMHUKH. | 2
OHTpPONUS.»
2 I3 Bupryansnas nabopatopHas pabora no teme «TeruoBoil nsura- | 2
TEJIb)»
2 JI [TpobnemHas ekuus no Teme «JIEeKTPOMArHUTHAs HHAYKITUS. 2
2 JI ITpobGnemHuas nexuws mo TeMe «PagnoakTHBHOCTD. 2
2 J3 BuptyansHas nmaboparopHas pabota mo Teme «PaanoakTHBHBIN | 2
pacraay.
HUroro: 10




7 Y4eOHO-MeTOAMYECKOE OOecleYeHHe CAMOCTOATEJbHON pPadoThl CTYIEHTOB.
OueHouyHble cpecTBA /ISl TEKYLIEr0 KOHTPOJISI yCIeBAeMOCTH, TPOMeKYTOY-
HOIi aTTeCTAllMU N0 UTOraM OCBOEHHUSI TMCIUILIHHBI

7.1 BI/II[bI CaMOCTOSITEJILHOM paGOTbI, NMOPAAOK UX BBIIMOJHCHUA U KOHTPOJISA

Ne | Paznpen (tema) nuc-

Metoa KOHTpOJIS

Buanr CPC IHopsnok Beimoanenuss CPC
n/n HHUITHHBI
1 Omnueckue ocHOBH | [Toaroroska x JIP,| PaboTa ¢ IEeKIIMOHHBIM MaTepraioMm, VYcTHBIN onpocC, MUCBMEH-
MEXaHHUKH. paboTa Hax MHIN- | OCHOBHOM M JOTIOHHUTENFHON INTEpa- | HBIA OTYET, TECTHPOBAHUE,

BHIIyaJILHBIM 3a-
JIaHWEM, TIOJITO-
TOBKa pedepaToB.

TYpOM, HHTEPHET- pecypcamm, IOATro-
TOBKa otdeTa 1o JIP

pelleHUe 3a1a4 UHIUBHIY-
AIBHOTO 33aJaHus, 00CYXIe-
HHUE TeM pedepaToB.

2 MonexkysipHast Gpu-
3HMKa U TEPMOANHA-
MHKa.

Tloaroroska k JIP,
pabora Hax UHAK-
BH/yaJIbHBIM 3a-
JTaHUEM, TTOJAT0-
TOBKa pedepaToB.

Pabora ¢ JTIeKIIMOHHBIM MaTEePHAJIOM,
OCHOBHOU U JIONOJIHUTEJILHOM JIUTEpa-
TYpOW, HHTEPHET- pecypcamu, OAro-
TOBKa oTueTa 1o JIP

YcTHBIN OIPOC, MUCBMEH-
HBIIl OTYET, TECTUPOBAHME,
pelIeHue 3a1a4 UHIUBHIY-
aJBHOTO 33aJ]aHus, 00CYXKIe
HHE TeM pedeparos.

3 | DnekrpuuecTBo 1

IlonroroBka K

Paborta ¢ JIeKIIMOHHBIM MaTEPHAJIOM,

VYcTHBIN OpOC, MUCBMEH-

MAarHeTu3M. JIP, paboTta Haj | OCHOBHOM U JOMOJHUTENBHOMN INTEpa- | HBI OTYET, TECTUPOBAHUE,
HHIUBUAYab- TypOil, UHTEPHET- pecypcamy, MOAro- | pelleHHe 3aJa4 UHIUBUAY-
HbIM 3aJlaHueM, | ToBKa oTdera no JIP, moarotoska ot- aIBHOTO 33aJaHUs, 00CYXIe-
MOATOTOBKAa pe- | uera no JIP HHUE TEM pedepaToB.
(eparos.

4 Onruka.

IlogroToBka K
JIP, paborta Han
WHUBUyaJb-
HBEIM  3aJaHHEM,
MOJIrOTOBKA  pe-
(deparos.

Pabora ¢ TeKINOHHBIM MaTepHajIoM,
OCHOBHOM W JIOTIONTHATEIFHOH JINTEpa-
TypOil, UHTEPHET- pecypcaMu, OJTro-
TOBKa oTueTa 1o JIP

VYcTHBIN onpoc, MUCBMEH-
HBIIl OTYET, TECTUPOBAHME,
pelIeHue 3a1a4 UHIUBHIY-
aJBHOTO 33aJJaHuUs, 00CYKIe
HHUE TeM pedepaToB.

5 | AromHas dusuka

PaGora nHang uH-
JIMBUYAITbHBIM
3aJaHueM, IOJ-
roToBKa pedepa-
TOB

Paborta ¢ JIeKIIMOHHBIM MaTEePHAJIOM,
OCHOBHOM U JIONOJIHUTENIBHON JIUTEpa-
TypOil, UHTEPHET- pecypcaMu

Pemienue 3aga4 uHIUBUAY-
aJBHOTO 3aJaHus, 00CYKIe-
HHUE TeM pedepaToB.

7.2 KoHTpOJIbHBIE BONPOCHI /IJIsl CAMONPOBEPKH

Paznen (Tema)
AMCUUNJINHBI

KOHTpOJII)HI)Ie BOIIPOCHI JISA CAMOIIPOBEPKHU

duznueckue oc-
HOBBI MCXaHUKHU.

1. Kunemaruueckue ypaBHEHHUs, MEpeMELIeHHE, CKOPOCTh, yckopeHue. Cko-
POCTh ¥ YCKOpEHHE TIPU paBHOIIEPEMEHHOM JIBUXKEHUU.

2. Tlokoi#t u paBHOMEpHOE MPSIMOIMHENWHOE ABMKeHUe. [[puHIIUI OTHOCUTETb-
HOCTH, TIOCTOSTHCTBO CKOPOCTH CBETa (IIOCTYNAThl DUHIITENHHA).

3. 3akonsl auHamuku (HpioTOHA) 17151 MaTepUambHOM TOYKH, HX B3aUMOCBS3b.
WNueprmanbHble 1 HEMHEPIIUATBHBIE CHCTEMBI 0TcueTa. Cuiia U Macca.

4. VYpaBHeHUE [BIKEHUS MaTepUaIbHOW TOYKM M TpUMephl perneHus. Hwm-
MyJIbC T€JIa U UMITYJIBC CHJIBI, CBSI3b MEX1y HUMHU.

5. 3aKkoH COXpaHEHMS HUMITyJbCa B MEXaHMUYECKHUX CHCTeMax M Ouoyoruye-
ckux oOBbekTax. OOmMe MOHITHS CHJIBI KaK CKOPOCTH W3MEHEHHUS MUMITYJIbCA.
Cuutbl B ipupoie (cuia TSKECTH, CUJla TPEHUS, YIIPYTUe CUIIbI, CUJIBI TPEHUS U
7p.).

6. 3HavyeHue cUI JCHCTBYIOIUX B MPHUPOJAE M KUIHEACITEILHOCTH OMOIIO-
TUYECKUX OOBEKTOB M MX MPAKTUYECKOE HCIOJIb30BAaHWE B arpOTEXHUKE (CY-
[IAIbHBIE, 36PHOOYHCTUTENBHBIE, 3ePHOPA3ACTUTENbHBIC U Jp. MAIIIHHBI).

7. Mexanudeckas paboTa ¥ MOIIHOCTh. DHEPIUsl Kak 001Iasi KOJUIeCTBEHHAs
Mepa pa3InuHbIX (HOPM JIBMKCHHS] MATEPUH U BUJIOB B3aMMOJICHCTBUSI.
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8. Kunernueckas v MOoTEHIMAIbHASI SHEPIHSL.

9. 3akoH COXpaHEHHUS U MPEBPAIICHUS SHEPTUU B MEXaHUKE.

KunemaTnka M AMHAMHKA TBEP/AOIo TeJia.

10. INonsTue TBeproro tena. KunemaTnka v 3aKOHBI JUHAMUKH BPALIaTEIbHOTO
JBYDKEHUS. MOMEHT CWJI, MOMEHT MHEPLHH, MOMEHT UMIYJIbCa U HUMILYJIbC
MOMEHTA CUJIbl. Y paBHEHUE ABM)KEHUS BpallatoIuXcs Tesl. MOMEHTBI HHEpLIUU
HekoTopbix Tell. Teopema IllTeiiHepa. 3aKOHBI U3MEHEHHSI M COXPAHCHUS] MO-
MEHTa MMITYJIbCA U SHEPrUH C Y4E€TOM BpauleHus. [I[puMeHeHrne OCHOBHBIX 3a-
KOHOB U NOHATUN MEXaHUKH B CEJIbCKOXO03HCTBEHHOMN TEXHUKE.
Mexanu4yeckue KoJ1e0aHUs U BOJTHBI.

11. O6mue cBeaeHus o konebanusax. KunemaTtnka U TuHaMHUKa TapMOHHYECKO-
ro xonebarenpHOro ABMKeHHs. KBasuynpyrue cunbl. OU3HUecKuii, MaTeMaTu-
YECKUH ¥ TIPYKUHHBIA MasgTHUKW. DHEPrUs rapMOHHYECKUX Kosnebanuii. CBo-
00JHBIE M BBIHY)KJEHHBIE KojeOaHus. MexaHuueckuil pezoHaHc. Pe3oHaHC u
aBTOKOJIE0aHMs B XKMBBIX OpraHu3Max U TexHuke. CroxeHue KojeOaHui.

12. BonHoBoi#i niporiecc. Turbl BoJaH. YpaBHEHUE BOJHBI, BOJIHOBOM (DPOHT, UH-
tepdepennus BoaH, npunuun [ toifrenca-Openens.

DJIeMeHTbl MeXaHMKH M CIUIOUIHBIX Cpe/.

13. Obume cBoiCTBA KHUIKOCTEH U Ta30B. Y paBHEHHE PABHOBECHS U JIBH)KCHUS
AKHUJIKOCTH.

14. Ypasuenue bepuymmu? Kosdpdunuent Bsizkoctu?

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. Teno, OpolIeHHOE BEPTUKAIBHO BBEPX, OBLIO HA BBICOTE 8,6 M JiBa pasa ¢
IPOMEXYTKOM BpeMeHH 3 ¢. HaliTu HauabHYI0 CKOPOCTb.

18. [Iapuk maccoit 300 r ygapuicst 0 CTEHKY U OTCKOUYWa OT Hee. Onpenenursb
MMITYJIbC, TIOJIYYEHHBIM CTEHKOH, €CJIM B NOCJIEIHUN MOMEHT MEPE] yIapoM
rapuk umen ckopoctsh 10 m/c, Hampasnennyto noj yriom 300 Kk HOBepXHOCTH
CTEeHBI. Y 1ap a0COJIOTHO YIPYTHiA.

19. Teno maccoif 2 Kr ymano ¢ BBICOTHI 8 M U yriayOwioch B cHer Ha 1,5 M.
OnpenenuTb CPeHION CHITY COPOTUBIIEHUSI CHETA.

20. MonoT mMaccoil 5 Kr yaapsieT o HeOOoJIbIIOMY KYCKY JKese3a, JexalleMy Ha
HakoBaJibHe. Macca HakoBanpbHU 100 kr. Maccoii kKycka ene3a nmpeHeOpeyb.
V¥ nap neynpyruii. Onpeaenuts KII/I yaapa Monora npu JaHHBIX YCIOBHSIX.

21. Ha mmmuHAp, KOTOPBIH MOXKET BpamaThCcs OKOJIO TOPH3OHTAIBHOW OCH,
HaMOTaHa HUTb, K KOHILy KOTOPOM MpUBSI3aH Ipy3uK. J(BUTrasch paBHOYCKOpPEH-
HO, TpY3UK 3a 3 ¢ omyctuics Ha 1,5 M. OnpenenuTs yrioBoe yCKOpEHHUE IU-
JUHAPA, €CIIU €T0 PaANyC pPaBeH 4 cM.

x = 2sin| Zt +0.57
22. ManieHbKO€ TeJO COBEpIIaeT KOoJIeOaHHs . Haiitn am-
IUIUTYY, IEPHO, HauallbHYI0 (hazy KoneGaHMi, a Takke MaKCUMaJIbHYIO CKO-
POCTh M YCKOpeHHUe Tena (X AaHO B cM, t B).
[Tnockast BoIHa pacpocTpaHseTcsi BAOJIb IpAMOii co ckopocTbio 20 m/c. e
TOYKH, HAXOISAIIUECS HA ITOU NMPSAMOM Ha paccTosHUM 12 M u 15 M oT ncrou-
HUKa KoJieOaHMi, KosebmoTes ¢ pasHocThio (a3 0,757 . Haittu 1yinHy BOJIHBI,
HaNucaTh ypaBHEHHE BOJHBI U HAWTH CMENICHHE YKa3aHHBIX TOYEK B MOMEHT
BpeMeHH, paBHbIN 1,2 ¢, ecnu ammuTyaa konebanwmii 0,1 m.

MonexynspHas
¢u3uka u Tepmo-
JTMHAMUKA.

Moaexyasippo — Kunernueckasi Teopus.
1. WpneanbHblif ra3z? DMnupuyeckue 3aKOHbI HAECATBHOTO ra3za’?
2. Kak 3anmceiBaercsi ypaBHEHUE COCTOSIHHsITa3a?
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3. OcHOBHOE ypaBHEHHE KMHETUYECKOW TEOpUHU TrazoB (IJs NaBICHUS, IS
temneparypbl). CpeiHsAs KUHETUYECKas SHEPrusl MOCTYMATeIbHOIO JIBUKECHUS
MOJIEKY

4. Ta3 B mone TAroTeHus, Oapomerpuueckas ¢opmyna. Atmochepa miaHeT.
3akoH pacnpezeneHus: boibliMaHa, ero yHuBepcalbHbII XapakTep.

5. VYmopyroe u Heynpyroe CTOJKHOBEHHE dYacTHI] (Moyiekyn). DddexTuBHoe
ceuenue. CpeHee YHCIO CTOJKHOBEHUHN U CpeAHss JUIMHA CBOOOJHOTO mpode-
ra MosekyJ. [IpakTuueckoe noHsATHE BaKyyMa.

6. Juddy3us? TemmonpoBogHOCTH? BHYTPEHHEE TpeHUE?

7. OOIIHOCTh MOJICKYJISIPHO-KMHETUYECKOTO MEXaHW3Ma SBICHHI IepeHoca,
K02 UIIMEHTHI IEPEHOCA, 3aBUCUMOCTh UX OT TeMIEPaTyphbl

8. Ocmoc, 0OCMOTHYECKOE AaBJICHHE U €r0 POJIb B KU3HEACATEIBHOCTH pacTe-
HUN. ATPOHOMHUYECKHE MPUEMBl PEryJIMpOBaHHUS BOJHOTO PEXHMMa B IOYBE
(mpukarka, OOpOHOBaHUE).

9. Temnonepenaya. [loHsTre HalIpaBIEHHBIX MTPOLECCOB.

PeanbHble raspl.

10. OTk/I0HEHHE CBOMCTB T'a30B OT HI€ATbHOCTU. MEXMOIEKYISIPHOE B3aUMO-
JICUCTBUE, SHEPTUs B3aUMOJICHCTBUS MOJIEKYJ, KpUTUUECKOE COCTOSIHUE Bellle-
CTBa.

Kuakoe cocrossnue.

11. [laiiTe XxapaKTepUCTHKY KUIKOTO COCTOSIHUSA, CTPYKTYpa >KUJIKOCTH, OJIMK-
Hul nopsaok. [loBepxHOCTHOE HATSKEHHE.

12. Vciapenue, Kunsia9eHUE KUAKOCTEH. TepMOperysnms KUBbIX OPraHU3MOB.
BnusiHue MOBEpXHOCTHBIX M KaNWUIAPHBIX SIBJICHUNM Ha CTPYKTYpy MOYB, UX
POJIb B IIpOLIEccaxX KU3HEAEATEIbHOCTU YEJIOBEKA, )KUBOTHBIX U PACTEHUH.
Kpucrannuyeckoe cocrosiHue.

13. Kpucramnmaeckue u aMopgHbIe Tela, UX OTIHINe?

14. [ledexTtsl B kpuctamiax. TemioBoe pacuiupeHHe TBEPAbIX Tel. Teruioem-
KOCTb TBEPJBIX Tel, 3aK0H JlronoHra u IItu. IlnaBnenue TBepabIX Tedl.

15. MexaHuueckue CBOWMCTBA TBEPIBIX TeN, YIPYTrue W IlacThuyeckue aedop-
Maluu, 3aKoH ['yka

OCHOBBI TEPMOIUHAMHUKH.

16. Kak ¢opMynupyeTcst IepBbIi 3aKOH TEPMOJTHHAMUKH

17. Yemy paBHa BHYTPEHHSS SHEPTUs HJI€aIbHOTO ra3a?

18. Yemy paBHa paboTa HCATBHOTO Ta3a B Pa3IMIHBIX H30IPOIIeccax?

19. O6parumeble 1 HeoOpaTUMBbIe Tporiecchl? CaMOperyslus U YCIOBUS CYIIe-
CTBOBaHUS )KUBBIX OPTaHU3MOB

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

21. IIpeoOpa3oBaHue 3HEPrUU M poiib HU3UKO-XUMHUYECKHX MPOIIECCOB B OMO-
Joru4ecknx oobekTax. Bompockl OMosHepreTHKy, OMOMEXaHUKH, OM0aKyCTUKU
¥ OMOHUKH JJIs1 arpOMH)KEHEPUH.

22. Tlon kKakuM JaBJICHUEM HAaXOJUTCS B OAJUIOHE BOJOPOJ, €CIIM €MKOCTh Oal-
jgoHa 10 TUTPOB, a KMHETHYECKasl SHEPTUsl MOCTYNATENbHOTO JABMKEHHUS BCEX
MOJIEKYJ Bojopoja paBHa 7,510 [Ix?

23. TonmuHa aepeBsiHHON cTeHbl paBHa 12 cm. Kakoif nomkHa OBITH TOMIIMHA
KUPIIUYHON CTEHBI, 4TOOBI OHA 00J1aaIa TAKOM YK€ TETUIONPOBOIHOCTHIO, KaK U
nepessinHast? Koagduuuent reronpoogHocTu Aepesa pased 0,17 Br/m K, a
kupnuya 0,69 Br/m-K.

24. OguH KWIOMOJNb rasza uzobapuuecku HarpeBaercs oT 200C no 600C, npu
aTom ra3 norsiomaet 1,2-107 JIx terna. OnpenenuTs YUCIO CTENeHel CBOOO b
MOJIEKYJI ra3a, NpHpalieHue BHYTPEHHEH SHEPTUH rasa, paboTy rasa.
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25. TeruoBast mammHa padotaet mo 1ukiy Kapao. Temmeparypa HarpeBarens
3270C. Omnpenenurs KIIJ[ nukia m TemmepaTypy XOJOIMIbHHKA TEIIOBOM
MAIIUHBI, €cly 3a cueT 2 KJK TemaoThl, HOJy4YeHHOW OT HarpeBaTelis, MalluHa
cosepiaetr padory 400 JIx.

26. Apron maccoii 4 T 3anumaet oobem 0,1 1M3 o naBIeHUEeM 2,5 MlIla.
Haiitu Temneparypy rasa, cuurasi €ro uAcajlbHbIM.

K cTanpHOl TpoBOJIOKE JUIMHON 2 M M paiiycoM 3 MM nojiBerieH rpy3 B 200

kr. YeMy paBHa paboTa pacTsHKEHUS IPOBOJIOKHU?

DJIEKTPUYECTBO U
MarHeTU3M.

DJIEKTPHYECKOe 110J1¢ HEeNMOABHKHbBIX 3apsi10B.

1. O gem roBopurt 3akoH KynoHa, rpaHuIpl €ro IpUMEHUMOCTH.

2. Yro Ha3pIBaeTCs HAMPSHKEHHOCTBIO U MTOTEHIMAIIOM 3JIEKTPOCTaTUYECKOTO
noJisi. CBsI3b MEX]ly HUMHU.

3. DIeKTpPOeMKOCThb, KOHAECHCATOPbI. DHEPrUsl 3JIEKTPOCTATHUECKOTO MOJIS.
ITone B cpene, nuaieKTpudecKas MPOHUIAEMOCTh. DJIEKTPOCTaTUYECKAs 3allu-
Ta.

Ioasipuzanus 1M31eKTPUKOB.

4. TIpoBOAHUKHU U TUAJIEKTPUKH. J{UIIOIb B 31€KTpUUecKOM mojie. Busl moss-
puzauuu. [lonspusyeMocTb aTOMOB U MOJIEKYJI. DJIEKTPUUECKOE I10JIE B M-
aNeKTpuKe. JIudnekTprudeckas MIPOHULAEMOCTD, €€ 3aBUCUMOCTD OT TEMIIEpaTy-
pBI.

IocTOSTHHBIN 3JIeKTPUYECKHUI TOK.

5. VYcnoBus CylIeCTBOBAaHUS U XapaKTEPUCTUKU ITOCTOSIHHOTO TOKA.

6. buosnextpuyeckuil noTeHIHAN U OUOTOKU. TOK MPOBOAUMOCTH.

7. ®opmynuposka 3akoHa Oma JUIsl 3aMKHYTOH LIENH, €€ OJTHOPOJAHOIO U He-
OJIHOPOAHOI'O YYacCTKOB.

8. TepMoMeTpbl COMPOTUBIICHUS U SJEKTPUIECKHE TEH30MEeTphl. HHU3K0- U BHI-
COKOTEMIIEpaTypHasl CBEPXIIPOBOJAUMOCTb.

9. DeKkTpUYecKHe MPOIecChl B OMOIIOTUYECKUX 0OBEKTaX.

10. D1eKTpONPOBOAUMOCT PACTUTEIBHBIX U JKUBBIX OPraHU3MOB, €€ IPUPOa
Y METOJIbl PETUCTPALINH.

MarnuTHoOe noJie. JJIeKTPOMArHUTHAsi HHAYKIUS.

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

12. Bextop MarHuTHOM HHAYKUIMU. MarHuTHbIN noTok. 3akoH buo-Casapa-
Jlanaca u mpuMepsl pacyeTa MarHUTHOTO ITOJISL IPOCTEUINX KOHTYPOB C TO-
KOM.

13. MarnutHoe nosne nBuxymierocs 3apana. Cuna Amnepa u cuia JlopeHna.
B3anmopeiicTBre napajuieabHbIX TOKOB. MarHuTHbIE CBOMCTBA BELIECTBA.

14. SIBneHue >MeKTPOMarHUTHON MHAYKIUHU. DIEKTPOABUKYIIAs CUIIa MHTYK-
117078

15. IlpoucxoxaeHne OMOTOKOB. DIEKTPOMArHUTHBIE TOJIS )KUBBIX OPTaHU3MOB.
DKCHepUMEHTAJIbHBIE MPOSIBICHUS ANEKTPOANHAMUYECKUX SIBIIEHUH, 3JIEKTPO-
MarHMTHBIE CENapaTopbl B arPOMHKEHEPHH.

DJIeKTpHYeCKHii TOK B ra3ax  pacTBOpax 3J1eKTPOJIUTOB.

16. DnexTpuueckuii TOk B raze. [Ipoleccsl HOHU3AUK U PEKOMOUHAIIHH.
DIEKTPONPOBOJHOCTh CIIa00MOHU3UPOBAHHBIX ra30B. [loHsATHE O TUIa3Me.

17. DnexTpudeckuil TOK B )KUIAKOCTH. DIEKTPOJIN3. XUMUYECKHE UCTOUHUKU
toka. [IpuHnumn neicTeus akkymyaropa. Usndyeckoe 1eUCTBUE HIIEKTpUYE-
CKOI0 TOKA.

18. DAEKTPONPOBOHOCTH METAIOB U TIOTYIPOBOTHUKOB.

19. IIpoBOgHUKH, TOTYIIPOBOJAHUKN M U30JIATOPHI. 3alOJHEHUE dSHEpreTuye-
ckux ypoBHeW. [IpuHnnmn [Taymnu.

20. CobcTBeHHas 1 IPUMECHAsE IPOBOIUMOCTb MOJIYIPOBOAHUKOB. DoTOCO-
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npoTuBJeHHE. TemnIoBU30phI.
KoHTakTHBIE N TEPMOJJIEKTPHYECKHE SIBJICHUS.
21. TepMoaIeKTpOHHAS SMUCCHUS. DIEKTPOHHBIE JaMIlbl. JlaMoBbIe BBIIPSMU-
TEJIH U YCUIIUTENN IEPEMEHHOT0 TOKA.
22. DNeKTpOHHO-Iy4eBasi TpyOKa U ee MpUMEHEHHE B COBPEMEHHOMN TEXHUKE.
23. KoHTakTHast pa3HOCTh MOTEHIMANIOB. TepmoaniekTpuueckue spnenus. Tep-
Morapa ¥ TepMO3JIEMEHT. Y CTPOICTBO U MPUHIHUI paboThl p-N-niepexona. Ilo-
JTYIPOBOJIHUKOBBIE MPUOOPHI U MX UCIIOIB30BaHUE B arPOTEXHUYECKUX HCCIIE-
JOBaHUSIX.

DJIEKTPOMarHuTHbIEe KoJIeOaHUsI U BOJIHBI..
24. TIpouecchl epe1avu AICKTPOMArHUTHBIMU BOJTHAMHM B OMOOOBEKTaX B UX
IPUMEHEHHE B aBTOMATU3UPOBAHHBIX TEXHOJIOTHUS IIPOU3BO/ICTBA, IEPEPaOOTKU
U XpaHEHHsI CETbCKOXO3SIMICTBEHHON MPOAYKLIUH.
25. ®dusnydeckoe v OMOIIOTUYECKOEe ACHCTBHE ONTHYSCKUX U3TYYCHH Ha pac-
TUTEJIBbHBIN U )KUBOTHBIA MUD.
«JIEKTPUYECTBO 1 MATHETU3M»
26. DJIC 6artapeu 12 B. Haubonpias cuna Toka 5 A. Kakas HaubombIias
MOIITHOCTh MOKET BBIACITUTHCS HA MOAKIIOYCHHOM K OaTtapee pe3ucTope C Ie-
PEMEHHBIM CONIPOTUBIIEHUEM JlaMITOuKa U peocTaT, COeIMHEHHBIE MTOCIIE0Ba-
TEJIbHO, IPUCOEIMHEHBI K UCTOUHUKY TOKa. HanpsbkeHue Ha 3aKuMax JIaMIoy-
ku 40 B. Conporusnenue peoctara 10 OM. BHennss nens notpedisier Molil-
HoCcTh 120 BT. Onpenenuts cuily TOKa B LIETIH.
27. lBa mapasuieNbHbIX OECKOHEYHO JITMHHBIX IPOBOIA, IO KOTOPHIM TEKYT B
OJIHOM HaripaBjieHuu Toku 60 A, pacrnosoxeHsl Ha paccTossHuil 10 cm apyr ot
apyra. OnpenenuTb UHIYKIMIO MAarHUTHOTO T10JIsL B TOUKE, OTCTOSIEH OT 01~
HOT'O MPOBOJIHUKA HA PACCTOSHUU 5 CM U OT APYroro - Ha pacCcTOsIHUM 12 cM.
28. IIpu ameKkTpou3e pacTBOpa CEPHOM KUCIOTHI PACXOAYEeTCs] MOITHOCTE P =
37 Bt. Onpenenutb CONPOTUBIICHHUE 3JIEKTPOJIUTA, €CIIH 3a Bpems t = 50 MuH
BeIIessieTcst M = 0,3 r Bogopoaa.
29. A30T HOHM3HMPYETCsl pEHTTeHOBCKUMHU JTydyamu, OTnpeAeIuTh IPOBOIUMOCTh
a30Ta, ecITH B KOKIOM KyOHYeCKOM CaHTHMeTpe rasa Haxozures 107 map
MOHOB. [10IBUKHOCTB MOJIOKUTENBHBIX 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 CypbMBbI, €CJIM IIPH HarpeBaHuu oxHoro u3 cnaes Ha 100 K
Bo3HUKaeT Tepmo-2/IC 0,011 B?
31. Cuna ToKa B IIETH, COCTOSIIIEH U3 TEPMOTIaphl U TAIbBAHOMETpPA COMTPOTHB-
nenreM 80 OM paBHa 2 MKA 1npu pazHocTH criaes 350 oK. Omnpenenuts conpo-
TUBJIEHUE TepMoIaphl, eciu e€ noctosHHas 47,9 mxB/K.
32. B uens nepemenHoro Toka HanpsbkeHueM 220 B u yacroroit 50 't BkItO-
YEHBI MOCJIEA0BATENIbHO EMKOCTD 35,4 MK}, akTHBHOE conpoTuiieHue 100 Om
u MHAYKTUBHOCTH 0,7 I'H. HaliTu cuity Toka v ajeHue HaNpsHKeHHs Ha EMKO-
CTH, OMUYECKOM CONPOTHUBIIEHUU U MHTYKTUBHOCTH.

OnTuka

BoJsiHoBasi M reoMeTpHYecKas ONTHKA.

1. KopnyckynsipHas U BOJIHOBasi TEOPHH CBETA.

2. DnekTpoMarHuTHas Teopus cBera. [loHsATHE 0 KBAHTOBON TEOPUU CBETA.

3. Kak ¢popmymupyroTcs 1 3aIuChIBAIOTCS 3aKOHBI OTPAKEHUS M MTPETIOMIICHHS
CBETa, II0JIHOE BHYTPEHHEE OTPAXKEHHUE.

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

5. ®oromerpusi. Cuiia cBeTa, CBETOBOM MOTOK, OCBEIIEHHOCTH. [lormomenne
cgeta. [lonsTHE 0 PU3HONTOTHYECKOM IEHCTBUH CBETA.
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6. UurtepdepeHius cBeTa, yCIOBUS MOSBICHUS CTATHUYECKOW HHTEP(DEpEHIIH-
oHHOM kapTuHsbl. [IpocBernenne ontuku. MaTEpdhepomMeTpsrl, X UCTIONb30Ba-
HUE.

7. Hudpakuus, mudpakuus ot mend, rudpaknuonHas pemerka. [lonstue o
ronorpaduu. PentrenoBckas nudpakius, peHTTeHOCTPYKTYPHBIM aHaIu3 U ero
nprMeHeHHe K ouosiornyeckuM oobekraM. [IpoctpancTBennas crpykrypa JHK
u PHK. Paspemaromas cmocoOHOCTh ONTHYECKUX MPUOOPOB.

8. EcrecTBeHHBIN U NONSpU30BaHHBIN CBET. [loysspu3sanius cBeTa mpu oTpaxe-
HUM U TIpesIoMIIeHUH. 3aKoHbl Matoca u bprocrepa.

9. JIBoitHoe nmydenpenomieHue B kpuctamiax. [lomspousr. OnTudeckas ax-
TUBHOCTb, CaXapOMETpHsl, HCIIOIb30BaHHE SIBIICHUS BPAILlEHUs TUIOCKOCTH 10~
JSIPU3aLUHN B MOJICKYJISIPHON OMOJIOTHH.

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

11. Tlornomenue cBera, 3aKkoH byrepa. CrieKTpbI MOTJIOMICHHS

12. Paccesinue cBerta. Paccessnue cBeta B atMocdepe. brnodusnueckue spneHus
IIPU B3aUMOJICHCTBUU CBETA C BEIIECTBOM.

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

14. KBanTbl (GOTOHBI) M X XapaKTepUCTHKU. I enmnosnepreTuka. [Ipumenenue
cosHeuHoro usnyyenus B AIIK.

15. B uem 3akit04yaroTcsl BHEIIHUM, BHYTPEHHUI (POTOIPPEKTHI.

16. Kak 3amuceiBaeTcs paBHeHHE DWHINTEHHA i1 BHEIIHETO (oTodddekTa.
®oTtodneMeHThl U GOTOYMHOKHUTENH, UX IPUMEHEHUE B aBTOMaTUKE U (OTO-
METPUH.

17. Yro Bam usBectHo 06 ucnosnb3opanuu CBY-, UK- u Y ®-uznyuenuii B Tex-
HoJorusix AIIK st mepepaGoTKu 1 XpaHEHUs MUIIEBOM MPOIYKIINH.

18. Ha y3kyto mens najaeT HOpMaJIbHO MOHOXPOMATUYECKUH CBET. YTOJ OT-
KJIOHCHHUS JTy4ei, COOTBETCTBYIOIIMX BTOPOH CBETIION TUPPAKITMOHHOM MMOoce,
¢= 1°. CKONBbKMM JJIMHAM BOJIH NaJarOLIEro CBETa paBHa IMPHUHA I11eTu?

19. Iudpaxmuonnas pemerka conepkut 100 mTpuxoB Ha MM uTHHEL. Onpeze-
JIUTH JUTMHY BOJHBI MOHOXPOMAaTHYECKOTO CBETA, MAJAIOLIETO HA PELIETKY
HOPMAaJIbHO, €CJI YroJl MEX]ly IBYMSI MaKCUMyMaMH IEPBOTo mopsiaka 8°.
Onpenenuth 00111ee YHUCIIO TTIABHBIX MAKCUMYMOB B TU(PaKIIMOHHON KapTHHE.
20. ITo kakuM YTJIOM JOJDKEH IMajaTh My4oK CBETa U3 BO3IyXa Ha MOBEPX-
HOCTb JKUJKOCTH, YTOOBI IPH OTPAXKEHUH OT JTHA CTEKJISIHHOTO cocyaa Nl = 1,5,
HaIOJHEHHOTO BoIoM N = 1,33, cBeT OBUI MOJIHOCTHIO MOJSPU30BaH?

21. CKOJIBKO SHEPIUHU U3IIydaeTcs B IpOCTpaHCTBO 3a 10 yacoB ¢ ruomaau na-
xoTHOH 3emuu I ra, umeromeit temnepatypy 27°C? CuutaTh N04YBY YEPHBIM T€-
JIOM.

22. ®otoH ¢ 3ueprueii 0,8* 103 Jix 6511 paccesin ipu 2¢pdexte Komnrona Ha
cBOOOTHOM 3JIeKTpoHe Ha yrou 180° . OnpeaenuTb KUHETHUECKYIO SHEPIHUIO
AJIEKTPOHA OTAAYH.

23. KBanTsl cBeta ¢ sHeprueit 7,8%10-19 JIxx BBIpBIBAIOT (DOTOAIEKTPOHBI U3
MeTasuia ¢ paboroit Beixoga 7,2 10-19 JIx. Halitn MakcuManbHBIN HMITYJIBC,
1epeJaBaeMblil TOBEPXHOCTH METaJljIa PU BBUIETE DJIEKTPOHA.

ATomHas pusmka

CtpoeHue aTomMa. JjieMeHThl KBAHTOBOI MeXaHUKH.

1. Kak ¢popmynupyrores moctynarsl bopa. bopoBckas Teopus atomMa BOAOPO-

Jla ¥ BOJIOPOJTHOTIONOOHBIX MOHOB, €€ HEJOCTATKH.

2. Kaxkue xBanTOBBIC uniciia Bam u3BecTHBI? MHOTORIEKTPOHHBIE ATOMBI U TIe-
pruoauyeckuil 3akoH MeHeneena.

3. Kakwue BUIbI BUJIBI paIMOAKTUBHOTO pacrnaja U u3nydeHuil Bam u3BectHbI?

15




4. Kak popmynupyercs 3aKOH paMOaKTUBHOTO pacnaga. CTpoeHue aToMa.
CraOuibHbIE U PAJIMOAKTUBHBIC U30TOIIBI.

5. CoBpeMeHHbIe METO/IbI PAJUOXUMUU U PATUOOUOIOTHH.

6. Ilpupona Bo3melCTBUS PaIMOAKTUBHOTO U3JIYUEHHUS HA )KUBBIE OPTAHU3MBIL.
KocMmuueckwuit GoH 1 MyTanuu.

7. KBaHTOBBIE TeHEpaTopBhl (J1a3ephbl), UX UCIOIb30BAHUE, IEPCIIEKTUBBI IIPU-
MeHeHUs (ceMuHap). buosnornueckoe 1eHCTBUE J1a3€pHOTO U3IIYUEHUS.

8. Hyxmnonsl. CtpoeHue sjep, mpupoja siICPHBIX CHII, YCTOWYWBHIC M HE-
YCTOHYHBBIE SPA.

9. HckyccTBeHHAs paJOaKTHBHOCTh. DHEPTHS CBS3U U A€(PEKT MacChl aTOM-
HOTO siipa. MexaHu3M siIepHbIX peakiuii. Peakuuu geneHus U cUHTE3a.

10. Hemnubie sinepHble peaknuu. Tepmosaeprbie peaknuu. DHeprus ColHIa u
3Be3d. Kocmuueckue nyun. DneMeHTapHble yacTuibl. [Ipumenenue paanoax-
TUBHBIX U30TOIIOB.

11. buonoruydeckoe AelicTBUE HOHU3UPYIOIIMX U3TYyYSHHUI U 3a1uTa OT HUX.
12. Ucnonb30BaHue sIIEPHON SHEPTUU. ATOMHAsSI SHEPTHUS U OKPYKAFOIIAst Cpe-
na.

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

14. Pa3nuiia Mexay TOJIOBHBIMH JIMHUAMHU cepuil Jlaiimana u banbmepa B ninu-
Hax BOJIH B CIIEKTPE aTOMapHOTo Bojopojaa paBHa 534,7 um. OnpenenuTs mo
9TUM JIaHHBIM NOCTOAHHYIO [lanka

15. Onpenenuts (B JUIMHAX BOJIH) CIEKTPaJIbHBIC TUATIA30HbI, IPUHAIJICKAIIIE
cepusam Jlaitmana u banbMepa.

16. Yem ornmuaercs Mo CTPOSHHUIO SAPO JIETKOTO H30TONA TelHs OT sijapa
CBEPXTSDKENIOro Bojopoaa (Tputus)?

- Haitru IIOCTOSTHHYIO pacmnajga paaus, €CiId €ro MNepuoj IoJiypacrnana
T=1550ner.

18. Ipu pacnaze usotoma docdopa 15sP>? U3 sapa ero aroma BHIOGPACEHIBACTCS
AIIEKTPOH W HEeWTpuHO. Hammcates siaepHyr0 peakiuio pacrnaja uzorona (oc-
dopa u onpenenuts urcia AN1 u AN2 atroMoB, pacrajgaromuxcs 3a mpome-
KYTKHU B]ljeMeHI/I Aty= 10 nueit u At; = 1 c. [lepBonauanbHoe uncno atomoB N,
=1,9-10"

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

le/IMepr TECTOB VI TEKYIIEr0 KOHTPOJIsA 3HAHMM:
Onpeueﬂeﬂne MOMEHTA HHEPIHUHA MAX0BOI'0 KoJieCa M1 CUJIbBI TPCHHUSA B OIIOpeE.

Bapuanr 4.

1. Kakue Buabl MEXaHUYECKOM SHEPTUU BbI 3HaeTE?

a) KHHEeTUYecKast 0) moTeHIMaabHas B) KHHETUYECKAs U MOTEHIIMATbHAs

Ha dro pacxoayercs mMOTeHIMAaNbHAs JHEPIHsl TUPH, KOTOPOM OHA 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 xakux equHUIIaX U3MEPAETCS MOMEHT UHEPIUN?

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
Onpenenenue k03¢pGuUuMeHTa MOBEPXHOCTHOIO HATSKEHHUSI METO0M OTPbHIBA KOJIbIIA.
Bapuanr 1.
1. Kak 3aBucut cpemnee BpeMst "ocemyioro” CymecTBOBaHUS MOJICKYJ (BpeMsl pellaKcallii) OT TEM-
neparypbl? C NOBBIIIEHHMEM TEMIIEPATYPHI 3TO BPEMSL:
a) He U3MEeHseTCsl 0) MEICHHO PacTéT B) YPE3BBIUAKHO YMEHBIIACTCS

2. B uém npuumnHa nosiBJIeHUs IOBEPXHOCTHOTO HATSKEHUS?
a) oOpasyeTcs MIEHKa, OrPaHUIHBAIOLIAS XKUIKOCTh 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 KacaTeJbHOW K TOBEPXHOCTH JKUIKOCTH, MIEPIIEHANKYIISIPHO
K Y4acTKy KOHTYpa, Ha KOTOPBIH OHA JIeHCTBYET
0) 1o KacaTeabHOM K MOBEPXHOCTH, O] YIJIOM 45° K y4acTKy
KOHTYpa, Ha KOTOPBIN OHA IEHCTBYET
B) noJ yriioM 90° K MOBEPXHOCTU KUAKOCTU
4. KoahuiireHT moBepXHOCTHOTO HATSKEHHS YUUCICHHO 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 durnueHT noBepXHOCTHOTO HATSHKEHUS KUAKOCTH 3aBHCUT OT:
a) CHJI TIOBEPXHOCTHOTO HATSXKEHUSI
0) IpUpPOABI JKUAKOCTH, HAUTUYMS TPUMECEH, YCIOBUHM, B KOTOPBIX KHUJIKOCTh HaXOAUTCH (B
YaCTHOCTH, OT TEMIIEpPaTyphl)
B) OT (pOPMBI U IUIOIIAAN TOBEPXHOCTHU SKUIKOCTH
6. B xakux mpesenax MOKET H3MEHSATHCS KPaeBOU yToJl ISl HE CMauyMBAIOMINX JKUIKOCTEH?
a) ot 0° 1090°, 0) ot 0° bi (o) 180° , B) ot 90° 10 180°.

I'paxyupoBka Tepmonapsl u onpenesienune eé yaeapbHoit repmol/IC.
Bapmuanr 3.
1. B yem 3akiro4yaeTcsi TEPMOIIEKTPHUUECKUE SIBICHUS?
a) B BO3HUKHOBEHHU TepM0-I/[C B 3aMKHYTOH LI€TIH, COCTOSIIIEH U3 ABYX pa3HOPOIAHBIX
METAJIJIOB, MECTA UX CJIOEB MOJAEPKUBATH IIPU Pa3HOU TEMIIEpaType;
0) B BOBHUKHOBEHUH TEPMOCOINIPOTUBIIEHUSI B IPOBOJHUKE;
B) BBIEIISIETCS] 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) 3aBUCHT OT 000HX (haKTOPOB;
0) 3aBUCHUT TOJILKO OT XUMUYECKOM MPHUPO/IBI METAILIA;
B) 3aBUCHT TOJIBKO OT COCTOSTHUSI IIOBEPXHOCTH.
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  OTHOIICHUS KOHLIEHTPALMH 3JIEKTPOHOB B MeTajliax, oopa-
3YIOIIMX TEPMONapy;
B) OT COMPOTUBJICHUSI K TEMIIEPATYPBI.
6. Uemy paBHa Tepmo-2/1C B 3aMKHYTO# IIETTH, COCTOSIIICH U3 HECKOJIBKIX METAJIOB, B3ATHIX TIPU O/IMHA-
KOBOH Temreparype?
a) paBHA CyMM€ KOHTAKTHBIX Pa3HOCTEW MOTEHIIMAJIOB BCEX CIACB;
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 JUIMHA BOJIHBI CBETA.
4. VIHTEHCUBHOCTb CBETA, IPOXOAIIETO Yepe3 MOIIPU3aTOP U aHAIU3ATOP, OIPEEINISIOT 0 (GopMy-
ae: |=lg Cosz(p. Yro o3HayaeT BeauunHa lg?
a) UHTEHCUBHOCTb CBETA, Ma/Ial0llero Ha aHaJInu3aTop, paBHas MOJIOBUHE HHTEHCUBHOCTH
€CTECTBEHHOI'O CBETA;
0) MHTEHCUBHOCTh €CTECTBEHHOI'O CBETA;
B) MHTEHCUBHOCTb CBETa, MA/IAI0IIETO Ha MOJIIPU3aToP.
5. I1I;1ocko NoJIApU30BaHHBIA CBET MOXKHO MOJYYUTh:
a) MPOIYCTHB €CTECTBEHHBIN CBET Uepe3 HUKOJIb;
0) pH OTpa)KEHUH CBETA OT IPAHULIBI pa3/iena ABYX JAUAIEKTPUKOBg €CIH
yToJl MaJieHus O0JIbIlIe MPeIeNbHOTO;
B) IIPU OTPaXEHUU CBETA, €CJIU YTOJI MaIeHus paBeH yriry bprocrepa.
6. IInockocTu monsipu3auu OOBIKHOBEHHOTO U HEOOBIKHOBEHHOTO JTydel, BXOJISAIIMX U3 OJHOTO
KpUCTaa;
a) MapaJjieNbHbI IPYT APYTY;
0) mepneHIuKyISIpHbI IPYT IPYTY;
B) MEPIIEHANKYISPHBI TTTABHOMY CEUCHUIO KPUCTAILIA.

IIpumepbl BApMAHTOB MHANBHAYAJIBHBIX 3a1aHU I
IIpumepsl 3axaHnii 1o TeMe «MexXaHUKa).
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 3aKPYIVIEGHHOMY IIOCCE, HMEIOIIEMY pPaauyc
KpuBu3HbI 50 M. 3aKOH JBMKEHHUS aBTOMOOWIISA o=10+10-
t+ 0,5 - t% Haiiru CKOPOCTh ¥ TOJHOE YCKOPEHHE aBTOMOOWIIA 4epe3 5 ¢ mocie Hadana
JIBUKCHUSI.

(35)UenoBek maccoii 60 Kr, crosnmii Ha KOHbKax Ha TOPU3OHTAILHON MMOBEPXHOCTH
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 MSYOM?

(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 coBepiiaeT rapMOHHYECKHUE KOJIeOAaHUS, B HEKOTOPBHIK MOMEHT BpEMEHU
CMEIEHHE TOUYKH paBHO 7 cM. [Ipu yBennuenun ¢aspl BABOE, CMEIICHHE TOUYKH PaBHO 12
cM. Halitn amrmuTyny KoseOaHuid.

(60)MarepuanpHas Touka maccoi 10 T coBepmiaeT rapMOHHUYECKHE KoJeOaHus,
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.

IIpumepsl 3axanuii o teme «MoviekyasipHass GU3nKa».

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

(20.) B cocyme emkoctsio 100 cM® comepxures Hekotopeni raz mpu 27° C.
Onpenenutb, HACKOJIBKO MOHU3UTCS JaBIEHUE Ta3a B COCY/E, €CIU BCIEICTBUE YTEUKU 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, COBepIIEHHYIO 3a OJMH IIHKI,
KOJIMYECTBO TEILIOThI, OTTAHHOE XOJIOAMIBHUKY 3a LIUKIL.

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

(60.) Ilpu kakoM pacTITHBAIOIIEM HANIPSKEHUU MEIHBIN CTEPKEHb MOJTYYUT TaKOe Ke
yIJUHEHHE, KaK ¥ pu 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 KoiamuecTBo
7B/ HAJI0 TIOMECTUTH B BOAY?

IIpumepsl 3aganuii o Teme «JIEKTPUYECTBO 1 MATHETU3M»

(1) Paccrosinue mexay aBymsi ToueuHbMH 3apsaamu +8 HKn u —5,3 vKn pasHo 40 cwm.
Onpenenure HaNpsSHKEHHOCTh W MOTEHIMAJ IMOJII B TOYKE, JIeKAIEH MOCEpeANHE MEXIY
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 conpoTusieHreM 0,1 Om kaxzabli, €ciM HU3BECTHO, YTO IMPHU MOAKIIOUEHUU
MOJTy4YeHHOU OaTaper K IByM MapalijeIbHO COSIMHEHHBIM COMPOTUBIECHUSIM BEJTMUYUHON 6 U
9 OM H 1eny uIeT ToK 3 A.

(74) Haiigure cuity ToKa B KaXKI0M pE3UCTOpE:

LB E;=2B, E;2B, Es4B,
| Ri=3 OM, R,=4 Om, Rs=6Om
Ri R Rs 4. (77) DnekTpoH, TPOWUAS YCKOPSIOUIYIO
2 by by pasHocth mnorteHuuaioB 400 B, Bueraer
4 — 19




NEPIEHIUKYJIPHO CWJIOBBIM JIMHUSAM B OJHOPOJAHOE MarHUTHOE Iosie ¢ MHAyKuued 1,5
mTn. Onpenenure paauyc KpUBU3HBI TPACKTOPUU W YaCTOTY OOpallleHHs 3JIEKTpoHa B
MarHUTHOE IOJI€.

5. (124) PaguonpreMHUK MOYKHO HAcTpauBaTh HAa IPHEM PAJIUOBOJIH PA3IUYHON JJIUHBI OT 25
M 10 200 M. B kakyt CTOpOHY M BO CKOJBKO Pa3 HYXHO HM3MEHUTb PACCTOSHHUE MEXIY
IJIACTUHAMU IJIOCKOTO KOHJIEHCATOpa, BKIIFOUEHHOTO B KOJIeOATEIbHBIM KOHTYpP MPUEMHUKA,
pu nepexoie K npuemMy 0osee AIMHHBIX BOJTH?

6. (126) B nenp mepemeHHoro Toka ¢ HampsbkeHueMm 120 B mociiemoBaTenbHO BKIFOUCHBI

IIPOBOJHMK C AKTUBHBIM collpoTuBieHHEeM 15 OM M KaTymka MHAYKTUBHOCTBIO 50 MI'H.

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

Ipumepsl 3agannii no TeMe «ONTHKA U ATOMHAsA (PU3NKAY.

(1) IIpu mepexozae cBera U3 KUJIKOCTH B BO3JIYX €r0 CKOPOCTh yBEINYHIIACh B
1,36 pasa. Ha ckoibKko rpasgycoB OTKJIOHUTCS Jdy4 OT IEPBOHAYAILHOTO HAIPABIEHUS, €CIIU
YroJI ajieHusi paBeH 35°7

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

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

MOHOXPOMAaTHYECKUM CBETOM C JUIMHOM BOJIHBI 0,64 MKM.

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

MaKCHMYyM, JAaBaeMblil pEIIETKON, IPU HOPMAJIbHOM I1a/ICHUU Ha HEE CBETA JJIMHOUN 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 rpanuna ¢otodddekra s HEKOTOporo Metaia paBaa 275 HMm. Uemy
pPaBHO MHHMMAJIBHOE 3HAYCHHUE YHEPTUU (POTOHA, BI3BIBAIOIETO POTOIDDHEeKT?

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

YHUCJIO PABHO 1087
B momHOM 00BEME WHIWBUIyalTbHBIC 3aJaHUS IMPEACTABICHBI B METOJIMYECKOM ITOCOOUH:
WHauBUyaibHBIC 3a/1aHUs TI0 PU3UKE IS CEIbCKOX03MCTBEHHBIX (aKyIbTeTOB. «MexaHHKa,
MOJICKYJIsIpHasi (pU3UKa, HIMEKTPUISCTBO M MArHETU3M, ONTHKA W aroMHas (u3mkay. Bororma-
Monounoe, 1999.

7.3 Bonpocsl A/15 IPOMEKYTOYHOM aTTecTalluu

o

Bonpocs! ajs1 3k3ameHa

Mexanunueckoe aBwxeHue. [lonstue marepuanbpHO Touku. Cuctema ordera. TpaekTopws.
Ilepememenue. CpeqHss 1 MTHOBEHHAs! CKOPOCTU. PaBHOMEPHOE ¥ HEPABHOMEPHOE ABUKECHHUS.
Yckopenne. HopmanbHOE M TaHI€HIMAIBHOE COCTaBIIONIME yCKOpeHMs. IIpsmosmHeiHoe
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.

Jlunamuka. 3aKOHbI JUHAMMKH, TPAHUIBl MX NpUMEHeHHs. MMnynabc Tena, MMITYJIbC CHIIBI.
3aMKHyTas MEXaHU4eCcKas CUCTEMA. 3aKOH COXPAaHEHUS UMITYJIbCA.

Cunpl ynpyroct, Npu4vHa HUX BO3HUKHOBeHMs. [ledopmanus, Buasl nedopmanuu. 3akoH
I'yka. Moayins ynpyrocru.

Cuna tpenus. [Ipuunnsl ee Bo3HUKHOBeHUs. Buasl Tpenus. Koagdunuent tpenus.

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

Pabota, MOIIHOCTB, €IMHUIIBI U3MepeHus. DHeprus. Kunernueckas ¥ NOTEHIMAIbHAS SHEPTHS
Tena. 3aKOH COXpaHEHUS U MPEBPALLEHUS] 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
MarepuanbHOM TOYKHM, Tesna. OCHOBHOM 3aKOH JMHAMUKHM BpalaTebHOTO JBHKEHHS.
Kunernueckast s3Heprusi BpaliaTelbHOIO JBUKEHHUS.

I'apmoHunueckue konebaHus. YpaBHEHHE TapMOHMYECKMX KoseOaHWH. AMIUIMTYJa, MEpUOJ,
yacrora, (aza. CMelieHue, CKOPOCTh, YCKOPEHHE IpH KOJeOATEIbHOM JIBUKCHHUHU, HUX
rpadguveckoe n300pakeHue.

3aryxatomme KoineOaHusa. YpaBHeHHe 3aTyxaroumx konebanuid. Koadduument saryxanus.
Jlorapudmuueckuii JeKkpeMeHT 3aTyxaHus. BeiHyxeHHble koneOanus. PezoHaHc.

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

Akyctuka. 3ByKOBble BOJHBL. [lopor cibimmumoct, OoneBoit mopor. CyObEeKTUBHBIC
XapaKTePUCTHKU 3BYKa:  BBICOTA, TEMOp, TPOMKOCTh. YJIBTPa3ByK, €ro MPUMCHCHHE.
Nudpassyk.

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

Ypasaenue Menzeneesa — Kitanefipona. OcHoBHoe ypaBueHnue MKT.

Yucno crenened cBoOonabl. BHyTpeHHsst »Heprus wujeanpHoro raza. CpenHss uiMHA
cBOOOTHOTO TIpo0dera.

SBnenust mepenoca B razax. Juddysus. Ousmyeckuii cmpicn kodpduiumenta auddys3um.
TermnonpoBogHOCTh. DHU3MUECKUI CMBICT KOA((UIMEHTA TEIUIONPOBOAHOCTH. BHyTpeHHE
Tpenue. Pusnueckuit cMbich K03hGULMEeHTa BHYTPEHHET O TPEHHUS.

Kpucramnmueckoe crpoenune T1BEpaoro Ttena. Kpucramumueckas pemérka. AHU30TPONMS.
Mouno- n nomukpucramuisl. M3otponus. Bunel kpucrtamnos. TemnoBoe IBHXKEHUE 4YacTHLl B
KpucTaiuiax. TennoBoe pacIIMpeHHe TBEPIABIX TEIl.

XapaKTepUCTUKA KUAKOINO COCTOSHMs. TEIUIOBOE IBMKEHUE 4YacTULl. BA3KOCTb JKHIKOCTH.
3akon Ctokca. BeiBoa hopmyisl BsizkocTa MeTogoM CTokca.

IToBepxHOCTHOE HaTsKEHUE. J[OMOJIHUTENIBHOE AABJICHUE O] NCKPUBIECHHON MOBEPXHOCTHIO.
®opwmyia Jlamaca. KanwispHable sBIeHUS.

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 TepMOAMHAMUKH JIJIs1 U30IIPOLIECCOB.

Bropoe nauano tepmogunamuku. Lukn Kapro. Cxema paboTsl TENI0BOI MalMHbBL. DHTPOIHSL.
CsoiicTBa sHTponuu. [IpuHLIMIT BO3pacTaHus SHTPOIHH.

OnekTpocraTnyeckoe nose. HanpsykeHHOCTh 27€KTpOCTaTHUeCcKOro moiisd. CHII0BbIE TUHUM, UX
cBoiicTBa. [loTok BekTopa HampskeHHocTH. Teopema Octporpanckoro-I'aycca. [Ipumeps! ee
IpUMEHEHHs (PaBHOMEPHO 3apshKeHHas OeCKOHEeUYHasl MJIOCKOCTh, MOBEPXHOCTHO 3apsiKEHHas
cdepa).

PaGora mpu mepememieHMM ~3apsja B 9JeKTpocTaTMyeckoM  mone.  [loTeHuman
ANEKTPOCTATUYECKOTO MOJIsI. DKBUIIOTEHIIMAIbHbIE TOBEPXHOCTH.

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. Knaccnueckas reopus mpoBOIMMOCTH MeTauloB. Hannune conpoTuBiIeHUs B
METaJuIaX, €ro 3aBUCUMOCTb OT TEMIIEPATYPHI.

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

Tok B anexTponuTax. DIeKTpoauTudeckas nuccounnanus. 3akonsl dapanes.

Toxk B razax. HecamocTOATENBHBII W CaMOCTOSTENBHBIA Ta30BbIE pa3psAnbpl. THIBI
CaMOCTOATEIIBHOTIO Fa30BOI0 paspsja.

KonTakTHas pasHocTs noreHuanoB. Pabora Beixona. Tepmonapa u ee npruMeHeHue.
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32.

33.
34.
35.

36.
37.

38.

39.

40.

41.

42.

43.

MarnutHoe nojsie. CuioBble JIMHUM MarHUTHOTO mosis. Bekrop marauTHoi uHaykuuu. [loTok
BEKTOpa MarHUTHOW WHAYKIMH. 3akoH buo-Capapa-Jlamaca, ero npumeHeHue Al pacyéra
MarHUTHBIX MOJIeH (KpyroBOro TOKa, MPsSIMOTrO TOKa, COJICHOUA).

Cuna Awmmnepa. BsaumopeiictBue mnapaienbHbix TOkOB. Cuna JlopeHua. [IBukeHue
3apsSKEHHBIX YaCTHUIL B 3JIEKTPUYECKOM U MArHUTHOM TOJISIX.

DnekTpomarauTHas uHAykuus. [IpaBusno Jlenua. 3akoH 3J€KTpOMarHuTHON MHAYKIUH.
Camounnykuus. UHIyKTUBHOCTb. DHEPrUs MarHUTHOTO TOJIA.

[Ipupona ceera. KopnyckynsipHO-BOITHOBOH JyaJIM3M.

OTtpakeHue 1 npeaomiieHre cBeTa. AOCOIIOTHBIN U OTHOCUTEIBHBIN MOKAa3aTeIu MPEeIOMIICHUS
cpensl. [Tonnoe orpaxkenue. Tonkas nuH3a. OCHOBHBIE MOHATHUS (ONITUYECKAsE OCh, ONTHYECKUIA
LEHTP JUH3BI, (POKYC, onmTHYecKoe n3o0pakenue). GopmMyiia TOHKOW JTHH3HIL.

Nnrtepdepennus ceera. HeoOxonumoe ycinoBue HaOI0AeHNS HHTEp(GEPEHIIMH CBETA. Y CJIOBHE
HaONO/ICHNUsT ~ MakCUMyMOB WM MHUHHMYMOB  HMHTCHCHBHOCTH  CBETa. Pacuer
untepdepenmonnoii kaprunsl. Konbia Hetotona. [lpumenenue nnrepdepeHuun.

Hudpakmus ceera. OObscHeHHME sBIEHUS AU(paKIUM HAa OCHOBE NpUHIMNA | IoHreHca-
Openensa. Judpaknus ©Ha omHod menu. JudpakumoHHas pemeTka. Paspermaromas
CHIOCOOHOCTH TU(PPAKITMOHHON PEIIETKH.

EctectBennblii U monsipu3oBaHHBIA cBeT. [lomyueHue mONSAPU30BAHHOIO CBETa. 3aKOH
Mamntoca. JIoitHoe nydenpenomiienre. CBONCTBa OOBIKHOBEHHOTO U HEOOBIKHOBEHHOTO JIYUEH.
[Tonapuzanus cBera Mpu OTPAKEHUU OT AUAINIEKTpUKa. 3akoH bproctepa. SIBneHue BpalieHUs
IJIOCKOCTH MOJISIPU3ALINH.

TemnoBoe u3nmydeHue. AOGCOIIOTHO YepHOE Teno. 3aKoHbI TemioBoro u3nyueHus (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 HH(OPMALIMOHHOE 00ecedeHne TUCITUILTUHBI (MOTYJIs1)

1.

8.1. OcHOBHas JIMTEpaTypa
Jemuauenko, B. U. ®usuka [DnexTpoHHsbl pecypce] : yueOnuk / B. U. [lemuauenxo, 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-
CTaTHUKa, TOCTOSIHHBIN 3JIEKTPUUYECKUN TOK, MarHETU3M, BOJIHOBAsI ONTHKA, 3JIEMEHThI KBaH-
TOBOM MEXaHHUKH, aTOMHOM U sifiepHON pu3uku [DnekTpoHHBIN pecypce] : yuebnuk / E. H. bo-
nyHoB, B. . Hukutuenko, A. M. [leryxos. - Onextpon.fas. - Cankr-IlerepOypr : III'YIIC,
2020. - 319 c. - Buemnsis cebiika https://e.lanbook.com/book/156026
IMaBaos, C. B. O6mas gusuka [DneKTpoHHBIN pecypc] : COOpHHK 3a/1a4 : yueOHOe mocooune
/ C. B. IlaBnos, JI. A. Ckunerpoga ; nox pen. C. B. IlaBnosa. - DnekTpoH.1aH. - Mocksa :
NHO®OPA-M, 2021. - 319 c. - (Beiciuee obpa3oBanue - bakanaspuar).
Kann, Koncrantun bopucoBuu. Kypc o0rieit ¢pusuku [ DneKkTpoHHBIH pecype] : yuebHoe
nocobue / K. b. Kann. - Onexrpon.nan. - M. : KYPC : Undpa-M, 2018. - 360 c. - Buemnsas
ccpuika: http://znanium.com/go.php?id=956758
Ky3smuueBa B. A.Kypc nekmuit mo o6mient ¢pusuke. [DIEKTPOHHBIN pecypc] : Kypc JEKIni /
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 o6meli ¢pusuku [DnekTpoHHBIH pecypce] : yueOHoe
nocobue / O. C. Konbinosa. - Dnektpon.gaH. - Craspomnons : Mznatenscto "AI'PYC", 2017.
- 300 c. - BuemHsas cepuka: http://znanium.com/go.php?id=975925
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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

8.2 JlonosiHuTEIbHAS JINTEPATYpa

1. I'padoBckuii, Poctucias UBanoBuu. Kypc dbusuku : [yue6. moc.] / P. U. I'paboBckutii . -
W3n. 9-e, crepeorut. - CIIO. [u ap.] : Jlans, 2006. - 607, [1] c. - (YueOHHUKY 1715 BY30B)
(CneumanbHas quTeparypa)

2. Tpodumona, Tancuss UBanoBHa. Ou3uka : y4eOHUK : UL CTY/. BY30B 10 TEXHUY. HAIIPABIL.
noxarot. / T. U. Tpodumosa. - 2-¢ uza., nepepad. u gor. - M. : Akanemus, 2013. - 344, [2] c. -
(Bricmiee npodeccronanproe oopasopanue.) (bakaraBpuar)

3. Tpopumona, Taucuss UBanoBna. Kypc dusuku : y4ued. moc. a1 HHKEHEPHO-TEXHUY.
creu. By30oB / T. U. Tpodumosa. - 10-e u3x., crep. - M. : Akanemus, 2005. - 557, [2] c. -
(Bricmiee npodeccronaabsHOe 00pa3oBaHue)

4. COopHuK 33124 M0 Gu3UKe : yued. moco0. st CTYA. OYHOTO U 3209HOTO OT/ICJICHHIA BY30B
nuieBoro u arpapuoro npodwis / [mox pexa. K. B. ITokaseera]. - CII6. [u ap.] : JIans, 2006. -
365, [2] c. - (YueOuuku st By30B) (CrienrasibHas TuTeparypa)

5. CoopHuk 3aaa4 nmo gusuke : yued. moco®. mist By3oB / P. 1. be3sepxHsist [u np.] ; mox pex. P.
. I'pabosckoro . - CII6. [u ap.] : JIans, 2007. - 126, [2] c. - (YueOnuku st By3oB) (Creru-
allbHas JUTEepaTypa)

6. CaseabeB, Urops Bragumuposud. Kypc obmeli pusuku / U. B. CaBenbeB. - (Y4eOHUKH
g By30B) (CrneunansHas tuteparypa). Tom 1 : Mexanuka. MonekynspHas pusuxa. - , U3n.
5-¢, crep. - CII6. [u ap.] : Jlans, 2006. - 432 c.

7. CaseabeB, Urops Biragumuposuu. Kypc obmueit puzuxu / U. B. CaBenbes. - (Yueb-
HUKHU Ui By30B) (CrienuanbsHas sureparypa). Tom 3 : KBanToBas onTrka. ATomMHas pu3uKa.
®dwusuka TBepaoro Tena. Guszmka aTOMHOTO si/ipa v SJeMEeHTapHbIX YacTull. - , M3a. 5-e, ctep. -
CII6. [u op.] : JIans, 2006. - 317, [1] c.

8. Caseaben, Urops Biragumuposuu. Kypc obmeit puzuxu / U. B. CaBenbes. - (Yueb-
HUKHU Juis By30B) (CrenuanpHas IuTeparypa). Tom 2 : DiieKTpu4eCTBO U MarHETU3M.
Bonnsl. Onruxka. - , U3a. 5-e, crep. - CII6. [u ap.] : Jlans, 2006. - 496 c.

9. Caseabes, Urops BaagumupoBuy. COOpHHK BOIIPOCOB U 337124 M0 00mie (pusuke : y4eo.
nmocodue 11 CTyA. By30B, 00y4. 1o Hanpasi. 510000 "EcrecTBeHHbIE HAyKH U MaTeMaTHKa'",
540000 "TTenaroruueckue Hayku'", 550000 "Texuaudeckue nayku'" / . B. CaBenbes . - 3.
3-e, ctep. - CII6. : Jlans, 2005. - 288 c. - (Knmaccuueckue 3aJjauHuKy ¥ IPaKTUKYMBI) (Yueo-
HUKH T By30B. CrieruanbpHas JJUTepaTypa))

10. Tpodumosa, Tancus UBanoBHa. COOpHUK 33734 110 KypCY (PU3UKHU C PELICHUSIMH : y4el.
noco0. st crya. By3oB / T. U. Tpodumosa, 3. I'. [1aBnosa. - U3a. 7-e, ctepeoturt. - M. :
Beicriras mkona, 2006. - 589, [3] c.

11. Yepros, Anexkcanap I'eoprueBny. 3ajaunuk no ¢pusuke : [yued. moc. 1uis BTy308] / A. T'.
Yeptos, A. A. BopoObeB. - U3n. 8-e, mepepab. u nom. - M. : duzmatnut, 2009. - 640 c.

B) MeTOAH4YeCKHe pa3padoTKu:

1. O6mas ¢usnka : 1abopaTOpHBIN NPaKTHUKYM 10 Kypcy "®Puzuka" mis ctyn. no Hamp. 111100
"3ootexuusa", 110400 "Arponomus" u 250100 "Jlecnoe neno" / [E. B. CnaBopocosa, U. H.
Cozonogckas] ; MCX PO, ®I'OY BITO BI'MXA, Kad. Briciieil MaTeMaTHKH U (PU3UKU. -
Bonorga ; Monounoe : U1 BTMXA, 2011. - 86, [1] c. - bubnauorp. B koH1ie i1abd. padbot

2. Obmas ¢pusuka [DeKTpoHHBIN pecypc] : 1abopaTOpHBIN NPaKTHUKYM 1o Kypcy "®Pusnka"
utst ctya. mo Hamp. 111100 "3oorexaus”, 110400 "Arponomus" u 250100 "Jlecnoe aemno" /
[E. B. CnaBopocona, 1. H. Co3onoBckasi] ; MCX PO, ®I'OY BIIO BIMXA, Kad. Beicuieit
MaTeMaTHKU U QU3UKU. - DIEKTPOH. JaH. - Bonoraa ; Monounoe : 1] BTMXA, 2011. - 87 c.
- Cucrem. TpedoBanmsi: Adobe Reader. - DnekTpoH. Bepcus ned. myOoauKamuy . - Pexkxum 11o-
cryma: http://molochnoe.ru/bookdl/?1d=158. - bubmmorp. B koHiie 1a6. padot .BHemHss
ccbuika: https://molochnoe.ru/ebs/notes/158
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8.3 Ilepeuenb HHGPOPMAIMOHHBIX TEXHOJIOTHA, HCMOJIB3yeMbIX PH MPOBEIEHUU HAY Y-
HO-HMCCJIeI0BATENbCKOI Pad0Thl, BKJIKYAs NepeuyeHb MPOrpaMMHOIo odecrnevyeHus 1 MHpopma-
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 CtaHaapTHbIH

CB0001HO pacnpocTpaHsieMoe JULEH3UOHHOE IPOrPAMMHOe o0ecnevyeHue:

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(pOPMALUH (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 HMUTUPOBAHUSI— 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)

— Odunmanbupiii calT MUHHCTEpPCTBA CeMBCKOTO X03siicTBa Poccuiickoit deneparuu — pexxum
nocryna:http://mex.ru/ (OTKpbITHI T0OCTYIT)

DJIeKTPOHHBbIE OMOJIMOTEYHbIE CUCTEMbI:

O OnexkTpoHHBIH  OubmMoTeunwlii  karamor Web HWPBUC — 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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3BbC Znanium.com — pexxum goctyma: https://new.znanium.com/
9BC FOPAUT — pexum nocryma: https://urait.ru/
3BbC POLPRED.COM: http://www.polpred.com/
DnekTpoHHas OMOIMOTEKAa H3aTEILCKOrO ILEeHTpa «Akazgemus». 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 MoJeKyisipHasi pU3HKa, Ui IpoBe-
J€HUS IPAKTUYECKUX U JTa0OPATOPHBIX 3aHATUH.
OcHallleHHOCTD:
VYuebnas mebenb: cTonbl — 8, cTynbs — 16, qocka yuyeOHas
OcHoBHOE 000pYZ0BaHUE U HATJISIIHBIE TOCOOUS: TpuOoMeTp, MasTHUK OOepOeka, MaTeMaTHIeCKUN
1 GU3UYECKU MATHUKH, IPYKUHHBIM MasiTHUK, yCTAHOBKA I U3y4EHHsI 3aKOHOB YIIPYToro U He-
YIIPYTOTo yaapa Tell, yCTaHOBKA JUIsl U3YYEHUs yIPYTUX JedopMannid, yCTAaHOBKA JJIsl ONPEeTICHHS
CP/CV, nacoc, ycTaHOBKa JUIsl ONIPE/IeNeHUs BA3KOCTH KHUJIKOCTU MeToioM CTOKca, BUCKO3UMETPBI,
YCTaHOBKa IS OTpeieieHus Kod(duimenra moBepXHOCTHOTO HATSHKEHHUSI METOAOM OTpPBIBA KOJIBIIA,
CEKYHJIOMEp, IITaHTeHIIUPKYJIb, MUKPOMETD, TUHEHKU, TEPMOMETPBHI.
YueOuast aynutopus 1234 st npoBeaeHUS 3aHATHI JIEKIIMOHHOTO U CEMHUHAPCKOTO THIA (TTPaKTHYe-
CKHE 3aHATHUs); TPYNIOBBIX U MHAWBUIYAIBHBIX KOHCYJIbTALUN; TEKYIIETO0 KOHTPOJIS U IPOMEKYTO Y-
HOM aTTecTaluuu
OCHAIIEHHOCTh:
VYyeOnast mebenn: ctoisl — 40, ctynes — 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: cTobl 1abopaTopHble — 9, cTyibs — 28, A0cka yueOHast, mKad JUist XpaHeHHUs yueo-
HOT0 MaTepuaia — 4 mrT.
OcHoBHOE 000py/IOBaHUE U HATJISIHbIE TOCOOUs: TPUOOMETP, MPYKUHHBIA U MaTeMaTUYeCKU MasiT-
HUKH, YCTAaHOBKA JUTSI OTIpeieTieHns KO3 PHIMeHTa MOBEPXHOCTHOTO HATSKEHHS KUIKOCTH, yCTa-
HOBKa JUIsl ONpe/ieIeHns BA3KOCTH MeToJoM CTOKCa M BUCKO3UMETPa, YCTAHOBKA JIJIsl ONPEAeTICHUS
Cp\Cv, Hacoc, ycTaHOBKa JIJIsl ONPEICIICHUSI YIeIbHOTO COMPOTHBIICHUS TIPOBOTHHUK, TEPMOTIapa,
mukpoamnepmerp TIIT-105, Mmarasun conpoTHBIEHUH, HNEKTPOIUIUTKA, YCTAHOBKA JIJIs1 HCCIIEI0BA-
HUS 3aBUCHMOCTHU COITPOTHBIICHHS METAJIOB U MOJIYIIPOBOAHUKOB OT TEMITEPATYPHI, SJIEKTPOILINTKA,
myabTUMeTp BP-11, ycraHoBka a1 M3y4eHus: 3aKOHOB OCTOSIHHOTO TOKa, TIOJSIPUMETP C KIOBETaMHU
pa3HOM JTMHBI, CEKYHIOMED, THHEHKH, CEKYHIOMEPHI, IITaHT€HIIUPKYIIb, 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/ZI0BaHUE U HATJISIIHBIE TOCOOMS: YCTaHOBKA JJIsl U3y4eHus 3akoHoB Kupxroda,
(peocrar, aMIiepMeTphl, BOJIBTMETPHI, COTPOTHUBIICHUS, BEITIPSIMUTENH ), YCTAHOBKA ISl TIPOBEPKH 3a-
KOHOB MIEPEMEHHOT0 TOKa (aMIepMETp, BOILTMETP, PEOCTaThl, KATYIIKA HHAYKTUBHOCTH, KOHJIEHCa-
TOPBI, BBITPSIMHUTEIb, IEPEMEHHOTO TOKA), TEPMOIIapa, MUKPOAMITEPMET], JIEKTPOILIATKA, TEPMO-
METPBI, Mara3uH CONPOTUBIICHUH, YCTAHOBKA JJIs1 HCCIIEIOBAHUS 3aBUCMOCTH COTIPOTUBIICHUS TPO-
BOJIHUKA M MOJYITPOBOJIHHUKA OT TEMIIEPATYPBbI, JIEKTPOIUIUTKA, MyabTuMeTp BP-11, ycranoBka s
U3y4YeHHs p-n nepexoia (MULTHaMIIEPMETPhI, BOIBTMETP, PEOCTaT, BhIpsMuUTEbs B-4-12 ocumio-
rpad >JIEKTPOHHBIA yUeOHBIH), YCTAHOBKA JIJISI CHATHUS XapaKTEPUCTUK TPAH3UCTOPA, YCTAHOBKA JIJIS
CHSTHS XapaKTEPUCTUK TPEXDIEKTPOIHON JaMIIbl, OCIMIIIOrpad, yCTaHOBKA JUIs ONPEIEICHUs TOpU-
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30HTAJIBHON COCTABJISIONICH WHIYKIIMH MarHUTHOTO TI0JIst 3eMIn (TaHTeH-0yccob, peocTaT, KIItoY,
BeITIpsiMuTens B C-4-12. 9 , ammiepmeTp).

CrangapTHO 00OpYyIOBaHHBIC JIEKIIMOHHBIC ayIUTOPUHU JUIS TIPOBEACHUS MHTCPAKTUBHBIX JICK-
LU BUICOMPOEKTOP, IKPaH HACTECHHBIM.

Jlnist mpoBeZieHNsT BUPTYaJIbHBIX JIAOOPATOPHBIX PabOT KOMITBIOTEPHBINH Kiacc. B kommbroTep-
HOM KJ1acce J0JDKHBI ObITh ycTaHoBIeHHI cpeactBa MS Office _ :Word, Excel.

OBECIIEYEHME OBPA3OBAHMUA JJI JIUL C OB3

Jis oGecrieueHus 0Opa30BaHUs MHBAJIUAOB U JIUI| C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3710-
POBB peanu3anus IUCLHUAILNIMHBIMOKET OCYLIECTBIATHCA B aJallTUPOBAHHOM BUJE, UCXO U3 UHIU-
BUIYQJIbHBIX NCUXO(U3UYECKHX OCOOEHHOCTEH U MO JIMYHOMY 3asBJIEHHUIO 0Oy4aroIlerocs, B 4acTH
CO3JaHus CIIELUAIILHBIX YCIOBHM.

B cneunanbHble ycnoBHsl MOTYT BXOJUTh: MIPEJOCTaBICHUE OTAENBHON ayTUTOpUH, HEOOXO-
JTMMBIX TEeXHHUYECKUX CpPEACTB, NMPUCYTCTBHE aCCUCTEHTA, OKA3bIBAIOIIEr0 HEOOXOJUMYIO TEXHHYe-
CKYyIO0 IOMOIIb, BBIOOp (hOpMBI IMPEJOCTABICHUS MHCTPYKLUH 10 HOPSAKY MPOBEICHHS TEKYILEro
KOHTpOJISI M IPOMEKYTOUYHOM aTTECTalMH, WCIIOJIB30BAHUE CIIELUAIBHBIX TEXHUYECKUX CPEICTB,
IIPEIOCTABIICHUE TIEPEPBIBA Ul TPUEMa MTUILH, JIEKAPCTB U JP.

s mun ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSIMU 370POBbs IIPEAYCMOTPEHA OPraHM3alUs KOH-
CYJIbTALMH C UCIOJIB30BaHUEM JIEKTPOHHOM IOYTHI.

Y4eOHO-MEeTOIMYEeCKHE MaTepUallbl IJIsl CAMOCTOSTENILHOW paboThl 00yJarOIUXCS U3 YHCIIa
MHBAJINJIOB U JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU 3/10poBbst (OB3) npenocTapisiorcs B popmax,
aJIalTHPOBAHHBIX K OTPAaHUYEHUSAM UX 370POBbs U BOCIPUATUS HH(OPMALIUU:

Jlia nu1 ¢ HapyLIeHUsIMU 3pEHHUS:

— B Ie4aTHOM (hopMe yBEITMUYCHHBIM HIPU(TOM,

— B (popMe 3IIEKTPOHHOI'0 IOKYMEHTA.

JI1s AL ¢ HapyIeHUsAMHU CIlyXa:

— B [TIeYaTHOM (opme,

— B pOopMe PIIEKTPOHHOTO TIOKYMEHTA.

1 a1 ¢ HapyIeHUssMH OIIOPHO-ABUIaTEIbHOIO anapara:

— B IIe4aTHOU (opme,

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA.

JlaHHbIi IepedyeHb MOKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTMHI€HTa 00y4ato-
LIUXCA.
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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 - Arponomus )

Lenb qUCIUILIMHBL

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

33[[3‘11/1 JAUCHUITIIMHBI

- UI3YUYCHUC 3aKOHOB MCXAaHUKHU, TCPMOANHAMHKH, DJICKTPOMArH€Tu3mMa, OITUKHU; aTOMHOM (1)I/I3I/IKI/I,
- OBJIaJICHUEC METOJaMH Ha60paTOpHI)IX HCCHGHOB&HHﬁ;
- BLIpa6OTKa YMCHI/Iﬁ 110 IPUMCHCHHNIO 3aKOHOB (1)I/ISI/IKI/I B CEJIbCKOXO03SIMCTBEHHOM ITPOU3BOZICTBC

B nporniecce ocBoeHMs JTaHHOM TUCHUTIIUHBI CTYACHT (OPMUPYET U IEMOHCTPUPYET CIEYIONINE

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 3HaHHS OC-
HOBHBIX 3aKOHOB MAaTEMAaTHYECKUX U
€CTECTBCHHBIX HayK JUIS pPEIICHUS
CTaHJapPTHBIX 3a/1a4 B 00JacCTH pacTte-
HEBOJCTBA

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

Pemenue 3amau

TectupoBanue

CobecenoBanue

Ortuer no nabopa-
TOpPHOI paboTe

Tect

Pedepar

Komnereniumn [Tnanupyemsble pe3ynbTaThl 00yueHus: | TexHomoruu dopma onieHouHoro | CTyneHu ypoBHEW OCBOEHUS
Nunexc | DopMynupoBKa (MHAMKATOPHI TOCTUIKEHHUS KOMITE- dbopMupoBaHHsl  CpeACTBa KOMIIETEHLINN
TEHIINH )
O6menpodeccruoHaabHbIe KOMIETEHIIUN

DIIK-1 | Cnocobnocts pemats | U-lomk1 Jdemonctpupyer 3Hanue | Jlekuuu 3amauu s camo- | Huske TMOPOTrOBOTO
THUMOBBIE 3aJla4d MPO- | OCHOBHBIX 3aKOHOB MaTE€MaTHYECKHX CTOSITENIBHOTO pe- | (Heyl1oBJIeTBOPUTEIbLHBIII)
deccroHanbHONW Jesi- | 1 €CTECTBEHHBIX HAay4HBIX, a Takxke | JlabopaTopHbie LIEHHUS TpebyemMble 3HAHUS, YMEHUS U
TETLHOCTH Ha OCHOBE | 00ImIenpodecCHOHaTbHBIX TUCIU- | 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 wMeromamum mccienoBa-
HUW ¥ aHAIM30M TIOJy4YEHHBIX pe-
3yJbTaTOB; CIOCOOEH K 0000IIe-
HUIO U CTaTUCTHYECKON 00paboT-
K€ Ppe3yJIbTaTOB OIIBITOB, MOXET
(hopMyIIMpOBaTh BBHIBOJIBI
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