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JINCT COT'JIACOBAHUI

[Tporpamma cocraBneHa B coorBercTBur ¢ TpeboBanusmu @I'OC BO mo HampaBieHUIO MOATO-
toBkH 35.03.05 CanoBoacTBo, mpoduis JlekopaTHBHOE CaI0BOJICTBO, Ta30HOBEACHUE U (hJIOPUCTHKA.

Pazpaboruuk ct. npenogaBaresnb CinaBopocosa E.B.

[Tporpamma ogoOpeHa Ha 3aceqanuu Kadeapsl TexHoJaorudeckoro obopynosanus 25.01.2024 ro-
na, mpoTokoa Ne 6.

3aB. kadenpoii, K.1.H., 1oneHT Ky3un A. A.

Pabouast mporpaMma JUCHUILIMHBI COTJacoBaHa Ha 3aceIaHUM METOJAMYECKON KOMHUCCHHM TEXHO-
noruueckoro ¢akynsreta ot 15.02.2024 rona, mporoxon Ne 6.
IIpencenarenb METOAUYECKON KOMUCCHUH, K.T.H., A1o1ieHT Heponosa E.IO.



1 Ileau ¥ 337244 JUCHUILIHHBI
Heanb u3ydyenuss TUCHUIVIMHBI «@Pu3ukay: GopMHUpPOBAHUE TPEICTABICHUN, TIOHIATHIA, 3HAHUNA O

(GyHIaMEHTAIBHBIX 3aKOHAX KJIACCHYECKON M COBPEMEHHOW (PM3MKM M HABBHIKOB IMPUMEHEHHUS B Mpodec-

CHOHAJIbHOU J1eATEIbHOCTH (PU3NYECKMX METOJOB U3MEPEHHUM U HUCCiIeI0BaHUi, HEOOXOAUMBIX JUIsS U3Y-

YCHHSI CMEKHBIX JUCIUILIINH, I IPOI0JDKEHUS 00pa3oBaHusl.

3agauyu AUCHMILINHBI:

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

2. Pa3BuTHE JOTMYECKOTO MBIIUICHHUS;

OBnasieHre METOJaMH JIA0OPATOPHBIX MCCIIEIOBAHUIT;

4. Pa3BuTHE yMEHMI U HABBIKOB 110 IPUMEHEHUIO 3aKOHOB (DM3UKH JUIs pEIICHUs
MPHUKJIATHBIX 3a/1a4 MPUMEHUTEIFHO K BBIOPAHHOH CIIEUAaTbHOCTH U TPAMOTHOM
MHTEPIPETALNH [TOJIYYeHHBIX PE3YJIbTaTOB.

5. TlpuoOpereHre HaBBIKOB CAMOCTOSITENILHOU Pa0OTHI C YI€OHOH JINTEpaTypOH.
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2 MecTo y4eOHOii AucuumiIuHbl B cTpyktype OOII
JucnummmHa «PU3nKa» OTHOCUTCS K 00s3aTeNbHON YacTh (efiepaibHOro roCcy1apcTBEHHOT0 00pa3o-
BaTEJIBHOIO CTaHAapTa BBICHIET0 00pa30BaHus MO HAIPaBJICHUIO MOATroToBKH 35.03.05 Ca/toBOJICTBO.
[Mpoduns moaroroBkn JlekopaTuBHOE CaJIOBOJICTBO Ta30HOBeIeHHE U dutopructrka. Ko mukina mo
yuebHomy miany: 51.0.04

OcBocHre yaeOHOM TUCIUTUIMHEI «Du3ukay 0a3upyeTcsi Ha 3HAHUSIX W YMECHHSX, TTOTydEeHHBIX
CTY/ICHTAMH [P U3YYEHHUH MIKOJIBHBIX KYPCOB (PM3UKH, MATEMATUKU U XUMHH, & TAKXKE BY30BCKHX JIHC-
uuiuivH Takux kak: b1.003.01«Marematuka», b1.0. 06.01« Heoprannueckas Xumusi».

K unciny BXOAHBIX 3HAHWH, HABBIKOB M KOMIIETEHIUI CTY/IEHTa, IPUCTYIAOIIETO K U3YYECHUIO
JUCUUIIIMHBI «PU3HKaY, TOJKHO OTHOCUTBHCS CIIEAYIOLIEe:
1. Maremaruka.
TeMbr:
1. TlepemeHHbIC BETUYUHBI  (PYHKIIMOHAIbHAS 3aBUCUMOCTb.
2. Teopus npenenos, noustue o nuddepeHiane u MPOU3BOAHON, UX TMPUIOKEHHS.
3. TloHsaTne 00 MHTETpaJie ¥ €ro MPIIOKCHHE.
4. Jluddepennuanbupie ypaBHEHHS! MIEPBOTO U BTOPOTO MOPSIAKOB.
2. Heopranudeckasi XumMusi.
TeMsr:
CtpoeHnue BemiecTBa (aToM, nepuoanueckuii 3akon J[.M. MenneneeBa, neproaudeckas Tabiuia
XUMUYECKHUX DJIEMEHTOB, XUMUYECKAsI CBSI3b).
PacTBOpBI HEITEKTPOIUTOB U DNEKTPOIUTOB (NEKTPOTUTHIECKAS TUCCOIIMALINS).

3HaHus, YMEHUS U BIIAJACHUs, OpMHUpYEMbIe TaHHOW y4eOHOW AUCUUIUIMHON, HEOOXOIUMBI IS
M3y4YeHUs MOCIEeAYIOMUX TUCHUIUINH, TakuX Kak b1.0.36 «OCHOBBI HAYYHBIX UCCIIEAOBAHUI B CaJ0BO/I-
ctBey, b1.0.19 «Mexanu3anus cagoBoACTBa», HOATOTOBKH K HTOTOBOM rOCYy1apCTBEHHON aTTECTALIUN.
Kpowme Toro 3nanusi, yMeHus u BiaJieHus, popMUpyeMble JaHHON y4eOHOMN NUCHUIUIMHON SBISIIOTCS Oa-
308 11 3¢ (PEKTUBHOTO POXOKIACHUS IPOU3BOJICTBEHHOM MPAKTUKH, HATTMCAHUS KYPCOBOTO IIPOEKTA U
BBIIYCKHON KBaTU(UKALMOHHON PabOTHI.

3 Komnerenuumn odyudaromierocsi, gopmMupyembie B pe3ybTaTe OCBOEHHS Y4eOHOI

JUCIHUIIJINHBI
[Iporiecc u3yueHus: MUCHUIUIMHBI (U3UKa HampaBieH Ha (GOPMUPOBAHUE CIEAYIOIUX KOMIIETEH-
[U:



OIIK-1 — CnocoOeH pemaTh THUIOBBIEC 331a4 MPOGECCUOHATBLHON IEATENFHOCTH HAa OCHOBE 3HAHUN OC-
HOBHBIX 3aKOHOB MaTEMAaTHYECKUX M €CTECTBEHHBIX HAyK C MPUMEHEHHUEM HH(OPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH.

Koa m HauMeHOBaHHe KOMIIETEHIIMH Kon n HanMeHOBaHMe MHAMKATOPA 10CTUKEHUS
KOMIIETCHIIMH
OIIK-1 N-1onk-1 JeMoHCTpUpYyeT 3HaHME OCHOBHBIX 3a-

KOHOB MaTeMaTHYE€CKUX U €CTECTBCHHBIX HAYYHBIX,
a Taxke o0menpodecCHoOHANbHBIX JTUCIUTUINH, He-
00XOAMMBIX JIJIsi pEUICHUs THIOBBIX 3a7ad TpH
BO3/ICJIBIBAHUU OBOIIHBIX, TUIOJOBBIX, JIEKAPCTBCH-
HBIX, IEKOPATUBHBIX KYJIbTYp U BUHOTPAJIa
N-20nk-1 Mcionb3yeT 3HaHUST OCHOBHBIX 3aKOHOB
MaTeMaTUYeCKUX U €CTECTBEHHBIX HayK JUIs pelie-
HUS CTAaHJIAPTHBIX 33]1a4 B 00JIACTH CaI0OBOJICTBA
NJI-3omk-1 [Tpumenser HH(pOPMaIMOHHO-
KOMMYHHKAITIOHHBIC TEXHOJIOTUW B PEIICHUH TH-
MOBBIX 3a/a4 B 00JIaCTH CaJ0BOCTBA

4 CTpyKTypa U cofep:KaHue Y4eOHOH TMCHUIIMHBI

OO6mas TpyI0EMKOCTh TUCIUTUIHHBI COCTABISICT 4 3a4ETHRIC CIMHUIIBL.
4.1 CTpykrypa y4eOHOMi TUCHUIINHBI:

Bcero yacos
dopma 00ydeHus!

Bun yuebnoit paboThl Outio 34040

2 Cemectp 2 Kypc
AyauTopHble 3aHATUS (BCETO) 45 16
B mom uucne:
Jlexnuu 15 8
[IpakTyeckue 3aHATUA 15
JlaGoparopHbie paboTHI 15 8
CamocTtosiTenpHas pabota 81 119
KOHTPOJIb 18 9
Bua npoMmexxyTo4HOM aTTecTanuu JK3aMEH JK3aMeH
OObmas Tpyn0€MKOCTb, Yachl 144 144
3auéTHEIE €IUHAILBI 4 4

4.2 Coaep:xaHue pa3ieioB y4eOHOM U CIUNINHBI
Pa3zoen 1. Duszuueckue 0CHOBbL MEXAHUKU.

IIpenmer puznkn. MeToapl HU3HMUECKOTO HCCIEAOBAHNUS; ONbBIT, TUIOTE3a, SKCIIEpUMEHT, Teopus. [ua-
JEKTHUECKUI Marepuanu3M U ¢usuka. Baxkuelme stansl uctopun puzuku. Pons ¢pusuku B pa3BUTHH
TEXHUKU U arpolpOMBIIIJIEHHOTO MPOU3BOJCTBA; BIMSHHE TEXHUKH Ha pa3BuTHE (Qu3uku. OU3MKa Kak
KyJIbTypa MojenupoBanus. KoMmbeioTepsl B coBpeMeHHOH (u3uke. Posib GU3MKK B CTAaHOBICHUM MHXKE-
Hepa JIECHOTO M JIECOIIapKOBOI'0 XO3sICTBA M arpoHoMa. O01iasi CTpyKTypa u 3a7adu Kypca ¢usznku. Pas-
MepHOCTh u3nueckux BeanuuH B CU.

Kunemartuka, e€ 3anaun. /[Bmxenue, kak ¢popma cyuiectBoBaHusi Matepun. CUCTEMBbI KOOPJIMHAT U CTe-
NeHu cBoOObI. MarepuanbHasl TOUKa CI0XkKHbIe Telda. MHOTOMEPHOCTh OKpYykatolero mupa. Kunemaru-
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YECKUE YpaBHEHUS, NEPEMEILEHUE, CKOPOCTh, yCKopeHue. CKOpoCTh U yCKOPEHHUE MPHU pPaBHOIIEPEMEH-
HOM JIBHYKECHUHU.
IToxoii 1 paBHOMEpPHOE NPSIMOJIMHEHHOE ABUKEHUE. [[pUHIIUIT OTHOCUTENBHOCTH, IIOCTOSTHCTBO CKOPOCTH
cBera (moctynaTel DiHIITEHHA). OO Cllydail MPOCTPaHCTBEHHO-BPEMEHHBIX cOoOoTHOIIeHHH. [Ipeod-
pasoBanus JlopeHua. ['paHULIBI MPUMEHUMOCTH KJIIACCUYECKOW MEXAHUKH.
Junamuka, e€ 3agaun. 3akoHbl aAuHamMuku (HproToHa) [uid MarepuaabHOM TOYKH, UX B3aUMOCBS3b.
WNuepunanpHble M1 HEMHEpLUaIbHbIE cucTeMbl oTcueTa. Cuia u Macca. YpaBHEHUE JBUKEHHUSI MaTepu-
QJIBHOM TOYKH WU MPUMEPHI pereHus. MiMnyisc Tena u MMITyJIbC CHIIBL, CBSI3b MEXKIY HUMHU. 3aKOH COXpa-
HEHHsI UMITyJIbCa B MEXaHHYECKHUX CHCTEMaxX M OMOJOrmuYecKkux oObekrax. OOIue MOHATUS CHIIBI Kak
CKOpPOCTH M3MeHeHUs umnyibca. Cuibl B IpUpoJe (Cuila TAXKECTH, CHJIAa TPEHUs, YIPYTrue CHJIbl, CHIIbI
TPEHUs U JAp.). 3HAUCHUE CUJI ICHCTBYIOUINX B IPUPOIE VIS KUZHEACATEIILHOCTH ONOIOTHIECKUX 00BEK-
TOB M UX MPAKTHYECKOE UCIOJIb30BAHUE B arpOTEXHUKE (CYIIMIbHbBIE, 36pPHOOUUCTUTENbHBIE, 3€PHOpPA3-
JIEJINTENbHBIC U JIP. MALIUHBI).
Mexanunueckasi paboTa U MOIIHOCTb. DHEPrus Kak oOIas KOJMYECTBEHHAs: Mepa pa3iIuuHbIX (OpM JBU-
KEHUSI MaTepuu U BUJOB B3aUMOJICHCTBUSA. DHEprusi MeXxaHU4eckoil cucreMbl. Kunernueckas U noreH-
nuanpHas sHeprus. ['paduueckoil npencrapieHre SHEPIUn, MOTEHIUAIBHbBIE KPUBBIE M MTOTEHIHAIbHbIE
MIOBEPXHOCTHU JIJISl CUCTEMBI B3aMMOJIEHCTBYIOIUX TOUYEK. 3aKOH COXPAaHEHHUS U MPEBPAIICHUS YHEPTHU B
MEXaHHUKE.
Kunemaruka u AuHamMuKa TBepaoro reja. [lonarue tBepnoro rena. Kunematuka u 3aKOHbI JMHAMUKH
BpAIllaTEIbHOIO ABM)KEHUA. MOMEHT CHJI, MOMEHT MHEPLUU, MOMEHT UMIIyJbCa W HMILYJIbC MOMEHTA
CWIBL. YPAaBHEHUE JABUKCHUS BPAIIAOIIMXCS Tell. MOMEHTHI MHEPLUU HEKOTOphIX Ten. Teopema IlITeii-
Hepa. 3aKOHBI U3MEHEHUS! U COXPAaHEHUsI MOMEHTAa UMITyJIbCa U DHEPIUHU C y4eToM BpaiueHusd. [Ipumene-
HHE OCHOBHBIX 3aKOHOB M IIOHATHA MEXAHUKH B CEJIbCKOXO35IMCTBEHHON TEXHHKE.
Mexanunveckne kojiedanus M BoIHbI. O01mue cBeeHus o kosiebanusx. KunemaTuka v AMHaAMHKa rap-
MOHHMYECKOI0 Kosie0aTesIbHOTo ABKeHus. KBasuynpyrue cuibl. @U3ndeckuii, MaTeMaTUHYECKUI U Mpy-
KUHHBIA MasiTHUKU. DHEprus rapMoHU4ecKux kosnebanuii. CBOOOIHBIE M BBIHYXK/ICHHBIE KOJIeOaHMs.
Mexannueckuil pe3oHaHc. Pe3oHanc u aBTokose0aHus B )KUBBIX OpraHu3Max u TexHuke. CiokeHue Ko-
nebaHui.
BosnoBoii mpouecc. Tunsl BoiH. YpaBHEHHE BOJIHBI, BOTHOBOH (PpOHT, MHTEphEpEeHIINs BOITH, TPUHITUI
I'tolirenca-dpenens.
DJieMeHThI MEXaHUKHU U CIUIOMHBIX cpeA. OO0IIe cBONCTBA )KUIKOCTEN U ra3oB. Y paBHEHHE paBHOBE-
CHS M IBKEHUS )KUIKOCTH. VneanbHas u BsA3Kast )KUIKOCTH. ['MapocTaTika HEC)KMMAaEeMOM JKUKOCTH.
CranuoHapHoe JBUKEHHE UeanbHOM )xuakocT. Y pasHenue bepnymiu. Koagdunnent Bazkocru. Teue-
Hue 1o Tpyoe. ®opmyna Ilyaszeitna. ®opmyna Ctokca. TypOyneHTHOCTb.

Pa3zoen 2. Monekynapnas puzuka u mepmoounamuka
Mouaexyasipao — Knunerndeckasi Teopus. VneanbHblil ra3. OMINPUYECKHE 3aKOHBI HICAIIBHOTO Ta3a,
YpaBHEHHUE COCTOSIHUS, MpeAesbl MPUMEHUMOCTH. CBS3b MEXIYy MHUKPO- U MaKpOCKONMYECKUMHU Mapa-
MeTpamu raza. OCHOBHOE ypaBHEHHE KMHETHYECKON TeOpHUHU ra3oB (Ul JaBJICHUS, ISl TEMIIEPATyphl).
CpenHsisi KUHETHYECKasi SHEPIUsl MOCTYNATeIbHOrO JBUKEHUS MOJIEKYJI. MONEKyIsSIpHO-KUHETUYECKOE
TOJIKOBaHHE TeMIepaTypbl. HemocTHUMOCTh aOCOMIOTHOIO HYNSI M HEYHMUYTOXKAEMOCTb JIBUKEHMS.
CkopocTu MoJIeKyI rasza. 3aKOH pacupeieleHHs] MOJIEKYyJ M0 CKOpocTsIM MakcBeinsa, ero 3KCepuMeH-
TanbHas MpoBepka. ['a3 B mose TArotenus, 6apomerpuueckas popmyna. ATMocdepa miaHeT. 3aKOH pac-
npeaeneHust bonsliMana, €ro yHuBepcalbHbIN XapakTep.
VYnpyroe ¥ Heynmpyroe CTOJKHOBEHHE yacTull (MoJiekyin). D¢¢exktuBHoe ceueHue. CpepHee YHUCIO
CTOJIKHOBEHHH U Cpe/lHAs JUIMHA CBOOOAHOrO mpodera Mosekyil. [IpakTuueckoe noHsATHE BaKyyMa.
SIBnenue nepeHoca B raszax: QudQysus, TEMIONPOBOIHOCTh, BHyTpeHHee TpeHHue. OOIIHOCTh MOJEKY-
JSPHO-KMHETUYECKOI0 MEeXaHHW3Ma SIBJICHUN IepeHoca, Ko3(PPHUIMEeHThl MepeHoca, 3aBUCUMOCTh MX OT
temneparypsl. Juddysus, mudpdys3us yepes meMOpaHbl, 0CMOC, OCMOTHYECKOE JaBJIEHUE U €ro pPojb B
KU3ZHENEATEIIbHOCTH PAaCTeHUN. ATPOHOMUYECKHE NMPUEMBI PETYIMPOBAHUS BOJHOTO PEXHMa B IOYBE
(mpukatka, 6opoHoBanue). Teronepenaya. [ToHsTHEe HanIPaBIECHHBIX MPOLIECCOB.



PeanbHble ra3pl. OTKIIOHEHHE CBOMCTB ra30B OT UACAITBHOCTU. MEXMOJIEKYIIPHOE B3aUMOICHCTBHE,
SHEprus B3aUMOJACHCTBHS MOJIEKYN. YpaBHeHue Ban-nep-Baansca u ero ananus. Mzorepmsl Ban-aep-
Baanbca, kpuTHueckoe COCTOSIHUE BEUIECTBA. BHYTPEHHAS SHEPT Ul peaibHOrO rasa.
Kuakoe cocrosinne. XapakTepuCTUKA KUJKOTO COCTOSHUSA, CTPYKTYpa KUJIKOCTH, OIM>KHUN MOPSIOK.
IToBepxHOCTHOE HaTshKeHUE. HaydHOE M IPAKTUYECKOE 3HAYEHUE ITIOBEPXHOCTHBIX SIBICHUM, X YHUBED-
CalbHOCTH. /{aBieHue noa HCKPUBJIEHHOW MOBEPXHOCTHIO )KUAKOCTH. SIBiIeHue kanuuisipHoctu. Mcnape-
HUE, KUIsTYeHne xKuakocter. TepMoperysuys )KuBbIX OpraHu3MoB. BiinsHre NOBEpXHOCTHBIX U Kalluil-
JISIPHBIX SBJIICHUM HA CTPYKTYPY MOYB, UX POJb B IPOLIECCAX KUZHEIEATEIbHOCTH YEJIOBEKA, )KUBOTHBIX U
pactenuid. [locTyrnneHnue nuTaTeabHbIX BEIECTB B PACTEHUS U PETYIMPOBAHUE BOJIHOIO PEXUMA.
Kpucranauyeckoe cocrossnue. Kpucrannuueckue u amopgHble Tena, UX OTInYue. TUIbl KpUcTaInye-
CKuX pemeTok. TernoBoe ABMKEHNE B pealbHbIX KprcTamax. JledekTsl B kpuctaax. TemioBoe pac-
LIMPEHHUE TBEPABIX Tell. TemioeMKocTh TBepAbIX Te, 3akoH Jltononra u Iltu. IlnaBnenne TBepabIx Te.
MexaHnuecKue CBOMCTBA TBEPBIX TEJ, YIPYTHE U IIacTu4eckue nedopmaiy, 3akoH ['yka. IIpounocts
TBEPJbIX T, onbIT Modde.
OcHoBbI TepMOAMHAMUKH. [1epBbIii 3aKOH TEpMOAMHAMUKYI. BHYTpEHHSsI SHEprus UAeaIbHOro rasa.
Uwucno creneneit cBobobl. M3omnponecchl. Annadatnyeckuii mporecc, ero ypaBHenue. Koaddunuent
[Tyaccona. KonmnuectBo Ternotel. Kitaccuueckast Teopust TEIIONPOBOIHOCTH. Y paBHeHHE Maiiepa. Pado-
Ta WJEAIBHOTrO I'a3a B PA3IMYHbIX U30IPOLIECCAX.
Bropoe Hawyano tepmoanHamuku. OOpatumbie U HeOOpaTHUMbIE Tporecchl. CaMOpEryIsus U yCIOBUS
CYILLIECTBOBAHUS KUBBIX OpraHu3MoB. TemnoBbie sHTponuu. [I[puMeHMMOCTh IEPBOr0 U BTOPOIO Hayail
TEPMOJMHAMHKH K KHUBBIM opranm3maM. [loHsTHE O TepMOAMHAMHUKE HEOOPAaTUMBIX MPOIECCOB U OT-
KPBITBIX CHCTEM. DHTPONHS B CUCTEME OpPraHM3M- OKpyxaromas cpena. Teopema Ilpuroxuna. Poib
ciencTBuil u3 Teopemsl Ilpuroxxnuna B sxonoruu. [IpeodpazoBanue s3HEprun U poiib GU3NKO-XUMHUUECKUX
MPOLIECCOB B OMOJIOTHYECKHX 00BbeKTaX. Bompocsl OMO3HEpPreTuKy, OMOMEXaHUKH, OMO0AKYCTHKU U O1O-
HUKHU U1 arPOMH)KEHEPHH.

Pazoen 3. dnekmpuuecmeo u mazHemusm.
DJIeKTpUYecKoe 1oJie HeMOABMKHbBIX 3apsifoB. OCHOBBI AEKTPOCTATUKH. DIIEKTPU3ALIUs TEJI U €€ MPo-
SIBJICHUE B IPUPOJE U TeXxHUKe. Toueunbli 3apsaa. 3akoH KynoHa, rpaHULbl €r0 MPUMEHUMOCTH.
OnexTpuueckoe nojie. HanpspkeHHOCTh U MOTEHLMAN 3JEKTPOCTaTHUECKOro Nojisi. CBA3b MEXKIY HUMMU.
CunoBble JINHNU ¥ 3KBUIIOTEHILMAIbHBIE TOBEpXHOCTH. [lose aunomns u monekynsl. Teopema Octporpan-
ckoro-l"aycca (mepBoe ypaBuenne Makcsemna). [Ipumenenue Teopemsl Octporpaackoro-I'aycca. Pabota
B IEKTPUYECKOM I0JIE, IOTeHIMal. Bropoe ypaBHeHre MakcBeiia Uil 2J€KTPOCTaTUKU. DJIEKTPOEM-
KOCTb, KOHJIEHCATOPbl. DHEPrus 3eKTpocTarndyeckoro noss. [lone B cpene, nuanexTpuyeckas IpoHUIa-
€MOCTb. JJIEKTPOCTaTUYECKAs 3alUTa.
Hoasipusanus a1M3JeKTPUKOB. [IpOBOTHUKH U TUAJIEKTPUKH. JIUMOJIb B 3JIEKTPUUYECKOM ToJie. Buabl
MOJISIPU3ALIUY TUAIIEKTPUKOB (JIEKTPOHHAs, HOHHOTO CMEIIEeHUs, TunoibHas). [lonspusyemMocTs aToMOB
1 MOJIEKYJI. DJIEKTPUUECKOE MOJIe B TUAIIEKTpUKe. J{uaaeKTpuueckas NpOHUIIAEMOCTh, €€ 3aBUCUMOCTD OT
TEMIIEPATYPBI. DIIEKTpOoCcTaTUYECKas HHAYKLINA. CEerHeTONIEKTPUKH. DneKTpeThl. [Ibe30aaexkTpuuecknii
s dexr.
ITocTOAHHBIN JIEKTPHYECKHI TOK. [I0CTOSHHBIN SJIEKTPUYECKUH TOK. Y CIIOBUS CYILIECTBOBAHUS U Xa-
PaKTEpPUCTHUKH MOCTOSHHOTO TOKA. brosnexkrpuueckuii moreHunan u 6uotoku. Tok mpoogumoctu. dop-
MyJIMpOBKa 3akoHa OMa JuIsl 3aMKHYTOH LIETH, €€ OJHOPOIHOTO U HEOJHOPOAHOIO y4acTKOB. TepmomMeT-
PBI COITPOTHUBIIEHUS U DJIEKTPUUYECKHE TEH30METpbl. HU3K0- M BBICOKOTEMITEpaTypHask CBEPXIIPOBOIN-
MocTs. [IpaBuna Kupxroda n npuHIMIIBI pacyeTa IeKTPHUECKUil eneil. JIeKTpuiecKre Mpouecch B
OMOJIOrMYECKUX 00BEKTaX. DIEKTPOIPOBOIUMOCTE PACTUTENBHBIX U )KUBBIX OPraHU3MOB, €€ IPUPOAa U
METO]Ibl PETUCTPALINH.
MarauTHoe moJie. QJIeKTPOMArHUTHAas HHAYKIMA. MarautHoe nose 3emiu. [Ipupona MarauTHOrO
noJis. Bektop MarauTHON MHAYKIMU. MarHuTHbIN n0ToK. 3akoH bruo-Casapa-Jlamuaca u npumMeps! pac-
4yeTa MarHUTHOTO TOJIS IPOCTENIINX KOHTYPOB C TOKOM. MarHuTHoe noJje ABuxkyuerocs 3apsaa. Cuna
Awmrniepa u cuna Jlopenna. BzaumoelicTBue napamuieabHbIX TOKOB. MarHUTHBIE CBOMCTBA BEILIECTBA.
SIBneHue ANEKTPOMATHUTHON MHAYKIIMU. DIEKTPOABIIKYIIAs CUIIAa MHAYKIIMH. DJIEKTPOHHBIN MEXaHU3M
Bo3HUKHOBeHHUA D/IC nHaykuuu. SIBieHne caMOMHAYKIMY U B3aMMHOM MHAYKIUU. IHIyKTUBHOCTB CO-



neHouga. Toku @yko. DHEpruss MarHUTHOroO 1noJjst. Buxpesoe anekrpuyeckoe nose. Tok cMemeHus.
OnexrpoMarautHoe nodje. IIporcxoxaeHne OMOTOKOB. DIEKTPOMAarHUTHBIE MOJIS AKHUBBIX OPIaHU3MOB.
DKCIepUMEHTANIbHBIE NTPOSIBIIEHUS AIEKTPOJANHAMUYECKUX SBJICHUH, 3JIEKTPOMarHUTHBIE CENIapaTophl B
arpOMHKEHEPHH.
DJIeKTPUYECKHI TOK B ra3ax 1 pacTBOPax 3J1eKTPOJIMTOB. DJIEKTpUUYECKUI TOK B ra3e. [Iponecchbl
MOHU3ALUHU U PEKOMOMHAIIMH. DJIEKTPOIIPOBOAHOCTh CIa00MOHN3UPOBAaHHBIX ra3oB. [loHsATHE 0 MIa3me.
DNEKTPUYECKHUM TOK B JKUJKOCTU. DIIEKTPOIN3. XUMUYECKUE UCTOYHUKHU TOKa. [TpuHIun aeiicTBus ak-
KymyisiTopa. usndeckoe AeMCTBUE MNEKTPUYECKOTO TOKA.
JIEKTPONPOBOIHOCTH METAJLJIOB M NMOJYNPOBOAHUKOB. OCHOBBI 30HHOM T€OpUHU TBEPJOrO Teja. 3a-
IIOJIHEHHBIE U HE 3aII0JHECHHbIE 30HbI. [[pOBOTHUKH, IOIYIPOBOJHUKN U U30JIATOPBL. 3allOJIHEHUE SHEP-
reruueckux ypoBHel. [Ipunnun Iaynu. CoOcTBeHHas U puMecHasi IPOBOJIUMOCTD ITOJIYIIPOBOIHHUKOB.
dortoconporusieHue. TermoBu30pslI.
KoHnTakTHbIe 1 TepMOdJIeKTpUUeckHe siBjaeHus. [lorennansaas sima, Yposenb @epmu u padboTa BbI-
xoza. TepmMoanekTpoHHas SMUCCUSA. JIEKTPOHHBIE JIaMIIbl. JIaMIIOBBIE BBIIPSMUTENN U YCUIIUTENH IIEPe-
MEHHOT'O TOKa. DJIEKTPOHHO-JIyueBasi TpyOKa U €e MPUMEHEHUE B COBPEMEHHOMH TEXHHUKE.
KoHTakTHas pa3HOCTh NOTEHIMANOB. TepMoaneKkTpuuecKkue sBiaeHus. Tepmomnapa 1 TEPMOIEMEHT.
YcTpoiicTBO 1 pUHLIKIT paboThl P-N-niepexoaa. I1omynpoBoiHUKOBbIE TPUOOPHI M UX UCIIOIb30BAHUE B
arpOTEXHUYECKHUX UCCIICIOBAHUSX.
DJIEKTPOMATHUTHBbIE K0JIe0AHHUSI W BOJHBI. DJIEKTPOMArHUTHOE I0JIE U 3JEKTPOMArHUTHBIE BOJIHBI.
W3nyuenue, reHepauus, Iepefada M IIPUEM DJJIEKTPOMarHUTHbIX BosIH. llpomeccsl mepepaun
AJIEKTPOMArHUTHBIMH BOJHAMHU B OMOOOBEKTaX W MX NMPUMEHEHHE B aBTOMATH3WPOBAHHBIX TEXHOJIOTHUS
IIPOM3BOJICTBA, IIEpepabOTKU U XPaHEHHs] CEJIbCKOXO3SMCTBEHHOW mnpoaykuuu. @Pusnueckoe U
OMOJIOTHYECKOE JICHCTBHE ONTHYECKUX U3ITyYCHUH Ha PACTUTENLHBINA M JKUBOTHBINA MHP.

Paszoen 4. Onmuka.
BoJsiHoBasi u reomeTpuueckas ontuka. KopnyckyisipHas ¥ BOJIHOBasi TEOPUM CBETA. DJIEKTPOMArHUT-
Has Teopus cBeTa. [IoHsTHE 0 KBAHTOBOW TEOPUU CBETA.
OCHOBBI T€OMETPUYECKON ONTUKHU. 3aKOHBI OTPAXKEHUSI U ITPEJIOMIICHUS CBETA, [10JIHOE BHYTPEHHEE OT-
paxenue. [IpuGopsl reoMeTpUyecKOi ONTHKY: JIMH3BL, JIYIIbI, 3epKaia, MUKPOCKOI U T.1. POoTOMETpHS.
Cuna cBeta, CBETOBOM MOTOK, OcBemeHHOCTh. [Tornomienne cBera. [lonsaTue o pusmomornaeckom aei-
CTBHUH CBETA.
SIBneHus, onyvcbIBaeMble BOJIHOBOM Teopuel cBeTa. IHTepdepeHius cBeTa, yCIoBuUs NOSBIEHUS CTaTH-
yeckoil nHTepdepeHnonHoi kapTunsl. [Ipocerienne ontuku. MHTEepdhepoMeTpsl, X UCIIOIb30BaHHE.
Hudpaxmus, rudpakuus ot menu, tudpakunonHas pemerka. [loustue o ronorpapuu. PenrreHoBckas
audpakius, peHTTeHOCTPYKTYPHBINA aHaJIN3 U €ro IpUMEeHeHne K onosorudeckuM oobekram. [Ipoctpan-
crBeHHas ctpykrypa JJHK n PHK. Pa3pemaromiast cnocoGHOCTh ONTUYECKUX TPUOOPOB.
Csert u BemecTBo. DJIEMEHTHI ONITHKN aHU30TPOINHBIX cpell. ECTeCTBEHHBIN U MOJIIPU30BAaHHBIN CBET.
[Tongpu3zanus cBeTa npu OTpakeHUHU U nperoMieHnu. 3akoHbl Matoca u bproctepa. JBoiiHoe nyuenpe-
nomiienue B kpucrauiax. [lonsponnsl. Onruyeckas akTHUBHOCTD, CaXapoOMETPUs, UCIIOIb30BaHUE SIBJIE-
HUS BpallleHUs IUIOCKOCTH IMOJISIPU3aLUU B MOJIEKYJIIPHOU OMOJIOTHH.
Hucnepcus ceera. CriocoObl HaOIIOACHUS AUCHIEpCHH cBeTa. Teopus aucnepcuu ceeta. HopmanbHas u
aHoMaibHas nucrnepcud. [lornomienne ceera, 3akoH byrepa. CrieKTpbl HOIIOMIEHNS, MOJIEKYJISIPHBIH
CHeKTpasIbHBIN aHanmu3. PaccesiHue cBeta. PaccesHue cBera B atMocdepe. buodpusudeckue siBieHus npu
B3aUMOJICVICTBUU CBETA C BELIECTBOM.
KBanToBas ontuka. V3nydyeHue 1 MoriomeHue TeroBoi SHepruu. AGCOIIOTHO YEPHOE TEN0. 3aKOHBI
Kupxroda, Credpana-bonbiimana, Buna. HeBo3M0XHOCTh OOBSICHEHHS 3aKOHOB TETJIOBOTO U3JIy4YEHHUS
BOJIHOBOH Teopueil cBera. KBaHTOBBIN XapakTep nznydeHus. KBanTbl (HOTOHBI) M UX XapaKTEPUCTHKH.
I'ennosnepreruka. [Ilpumenenne comaeunoro usnmydenus B AITK.
Buemnuii, BHyTpeHHMI U BeHTUWIBHBIHN hoToaddexT. ccnenoBanus Cronerosa. YpaBHeHHE DHHIITEH-
Ha s BHemHero poTtoaddexrta. PoTorieMeHThl U (HOTOYMHOKHUTENHU, X IPUMEHEHNE B aBTOMAaTUKE U
¢doromerpun. XeModJIEeKTpOMarHuTHast OuosHepreTuka u o6unonHpopmaruka. Vcnonszosanne CBY-, K-
n Y®-uznyuenuit B rexnonorusx AIIK s nepepaboTku v XpaHeHHUs MUILEBOM MPOTYKIUH.
Pazoen 5. Amomnasn ¢uzuxa



Ctpoenue aTomMa. Ji1eMeHThl KBAHTOBO# MexaHMKHU. Mozens aroma Tomcona. Omnbitel Pesepdopaa
0 paccestHuio anbda-yactuil. SnepHas MoeNIb aToMa, €€ TPYAHOCTH. 3aKOHOMEPHOCTH B ATOMHBIX
cnekrpax. [locrynarst bopa. OnbiTr @panka u ['epua. bopoBckas Teopust atoma BoJ10poJa U BOJOPOIHO-
MOI00HBIX HOHOB, ee HelocTaTki. KBaHTOBBIE uncia. MHOT0O3JI€KTPOHHBIE aTOMBI M IEPUOINYECKUH 3a-
KOH MeHieneesa.

OTKpbITHE PEHTTEHOBCKUX Jy4el U €CTECTBEHHOM PAaIMOAKTUBHOCTH. BUABI pagoakTUBHOIO pacnaja u
M3JIy4eHHI. 3aKoH pagnoakTuBHOro pacnaga. Ctpoenue aroma. CTaOWiIbHbIE U PaJMOAKTUBHBIE U30TO-
nil. COBpeMEHHbBIE METOIbI PAIMOXUMUU U pagauoduonoruu. [Ipodaemsl pagunoskonoruu. [Ipupoaa Bos-
JEWCTBUS paAMOaKTHBHOTO M3JIy4EHHsI Ha )KMBbIe oprann3Mbl. Kocmuueckuil poH 1 MyTarum.
CrioHTaHHOE ¥ UHyLIUPOBAHHOE M3y4YeHHE aTOMOB, KBAHTOBbIE F€HEPaTOPHI (J1a3€phl), UX UCIIOIb30BAa-
HUE, IEPCIEKTUBbI IPUMEHEHUS (ceMuHap). buonornyeckoe aeiicTBre Ja3epHOr0 U3ITYyUEHUS.

ATtomHoe sapo. OOue cBeaenust o0 aroMHbIX sapax. Hykionsl. CTpoeHue sanep, npupoja saepHbIX
CHJI, YCTOHYMBBIE U HEYCTOWUYMBBIC siipa. VICKycCTBEHHAs! paMOaKTUBHOCTb. DHEPTUs CBS3U U Je(eKT
Macchl aTOMHOrO siapa. MexaHusm siaepHbIx peakuuid. Peakuuu nenenus m cunrtesa. LlenHele sipepHbie
peakuuu. Tepmosinepusie peakiuu. DHeprusi ConHua u 3Be3q. KocMuueckue nydu. DjieMEHTapHbIE Ya-
ctuupl. [IpuMeHeHne painoakTUBHBIX U30TOINOB. bruonornyeckoe JeiCTBUE HOHU3UPYIOIINX U3JTyYEHHM
U 3al1UTa OT HUX. Vcrionb3oBaHue A1epHON S3HEPIUU. ATOMHAs SHEPTUS U OKpY Karoliasi cpesa.

4.3 Pa3nesibl y4eOHOH JUCHUIIMHBI M BUJI 3aHATHH

Ne Jlexkunn [IpakTu- Jlaboparop- | CPC
n.n | HanmeHosanue  pas- YECKHUE 3a- HbIE pabOTHI
JCJI0B JUCITUITIINHBI HSITUS
OYH | 3309 | OYH | 3209 | OYH | 3209 | OYH | 3304
1 ®dusndecKkue OCHOBBI 4 2 4 5 2 18 26
MEXaHHKH.
2 MonexkynsapHas ¢u- 3 2 3 4 2 16 22
3WKa ¥ TEPMOJINHA-
MUKA.
3 DNEKTPUIECTBO U 3 2 3 4 2 18 26
MarHeTu3M.
4 Onruka 3 1 3 2 2 16 23
) AtomHas pu3uka 2 1 2 0 13 22
Uroro: 15 8 15 15 8 81 119
Kontpo:b 18 9

4.4 JlabopaToOpHBIil NPAKTHKYM.

Ne Tpyno-
Tema 1abopaTopHOTO MPAKTUKYMa CMKOCTBR
B Yacax
du3nyecKHe 0CHOBbI MEXaHUKH
1. | Onpenenenne kodpUIMEHTa TPEHUS CKOJIBKEHUS C MOMOIIIBIO TpUOOMETpa. 2
2 | OnpezneneHre MOMEHTA HHEPLIUH KOJIECa M CHJIbI TPEHHUS B OIIOpe 2
3 | Usydenue cBOOOIHBIX KOJICOAHUH MPYKMHHOTO MasTHUKA 2
MoJiexyasipHas (pu3HKa M TEPMOAUHAMHKA
4. | Onpenenenne kKodhuimeHTa BI3KOCTH KUAKOCTH MeToIoM CToKca. 2
5 | OTHOIIEHHE MOJIAPHBIX TemloeMKocTel MetooM Kiiemana- Jlesopma 2




6 | Onpenenenue kodpduieHTa MOBEPXHOCTHOTO HATSHKEHUS METOJIOM OTPhIBA 2
KOJIbIIA
DJIEKTPUYeCTBO U MATHETU3M
7 | 'pagynpoBKka TepMonapsl U onpeenacHue ee yaeiabnoi tepmoJ(C. 2
8 | Ilpumenenue 3akoHoB Oma 1 Kupxroda /st pacyeToB 2JICKTPHUECKHUX LETICH 2
Ontuka. ®u3nka aTomMa u sipa.
9 \ Omnpeenenne KOHIEHTPAlMU caxapa B pacTBOPE C MOMOIIBIO MOJISIPUMETPA \ 2

5 Marpuua popMupoBaHus KOMIETEHIUI M0 TUCHUILIUHE

O6menpodec-
Ne Pa3nenrl, TeMBI THC- | CHOHAJIBHBIE KOM- Oo011ee Komye-
IL.II. ATUTAHEI METCHIIUN CTBO KOMITIETEHIUI
OIIK-1

1 | ®usnyeckue OCHOBEI + 1
MEXaHHUKH.

2 | MonexynsipHasi pu3u- + 1
Ka ¥ TePMOJIMHAMUKA.

3 | DnexTpuuecTBO U + 1
MAarHeTH3M.

4 Omnrtuka + 1

5 | AtomHas ¢pusuka + 1

6 Oopa3oBaTeibHbIE TEXHOJOTHH

O0beM ayaUTOpHBIX 3aHATUH Bcero 45 yaca, B T.4. ekuuu 15 yac, npaktuyeckue — 15 yac., na6o-
paTtopHbIe paboThl 15 gac.
10 u (22 %) — 3aHATHS B HHTEPAKTHBHBIX opMax OT 00beMa ayAUTOPHBIX 3aHSTHIA.

Cemectp | Bun3za- | Mcnonbs3yemble HHTEpaKTUBHbBIE OOpa3oBaTeabHble TexHOoIoruu | Kon-Bo
HATHS U TeMa 3aHATHS 4acoB
(JI, J13,
I13)
2 J [Tpobnemuas nekuus mo teme «Bropoe Havano TepmMoguHaMu- | 2
KH. DHTPOIUS.»
2 JI3 BupryansHas naboparopras padora mo teme «TemmoBoi aBu- | 2
ratesiby
2 JI [TpobnemHas ekuus no Teme «DJIEKTPOMarHuTHAs MHAYKIUS. | 2
2 JI [TpobnemHuas nekuus no Teme «PagnuoakTHBHOCTBY. 2
2 JI3 BupryansHas maboparopHas pabota mo teme «PamuoakTUBHBIN | 2
pacram.
Hroro: 10

7/ YueOHO-MeToaAMUYECKOE oODecleyeHHEe CAMOCTOSITEILHOH PadoThl CTyAeHTOB. Olre-
HOYHBbIE CPeICTBA JJIsl TEKYIIero KOHTPOJIsl yCIeBaeMOCTH, MIPOMEKYTOYHOM aTTe-
CTAI[UM 110 UTOTAM OCBOEHMSI JUCIHMILTUHBI

7.1 Buabl caMOCTOSATEIbHON pad0Thl, NOPSTOK UX BHINOJHEHUS U KOHTPOJIS

Ne | Pa3zgen (Tema MeToa KOHTPOJISA
aea ( ) Buasr CPC Hopsaok Bpimonnenuss CPC a p

/1| IUCHHUAILIAHBI

1 duznueckue [ToaroroBka xk | PaboTa ¢ MEKIIMOHHBIM MaTepuaioM, | Y CTHBIN OMpoc,




OCHOBBI M€Xa-
HHUKH.

JIP, pabGota Hazg
WH/IUBUyaJTb-
HBIM 33JIaHUEM,
MOATOTOBKA
pedepaTos.

OCHOBHOH U JNOIIOJHUTEILHOU JIUTE-
paTypoi, HHTEpPHET- pecypcaMu, MoJ-
roToBKa otyeTa 1o JIP

MMMCHbMEHHBIN OTYET,
TECTHUPOBAHUE, PeIlIe-
HUE 3a]1a4 UHIUBUITY-
aJILHOTO 3aIaHusd, 00-
CyXXJIeHHE TeM pede-
paToB.

2 | Monexysp-
Has U3MKa U
TEPMO/INHA-
MHUKA.

IToaroroBka x
JIP, pabota Hax
WH/IUBUyaJTb-
HBIM 33JIaHUEM,
MOJITOTOBKA
pedeparos.

Pabota c 1eKImoOHHBIM MaTepUajIoM,
OCHOBHOM M JIONOJHUTEIHHOM JINTE-
paTypoil, ”HTEpHET- pecypcamu, Moj-
roroska ordera 1o JIP

VYcrHblii onpoc,
MMMCHMEHHBIN OTYET,
TECTUPOBAHUE, pellie-
HUE 33/1a4 UHAUBUTY-
aJIbHOTO 3aJjaHusl, 00-
CyXaeHue TeM pede-
paToB.

3 | Dnekrpuue-
CTBO U MarHe-
TH3M.

IlogroroBka k
JIP,  pabora
HajJ UHJIVBH-
NyallbHbIM 3a-
JaHueM, MOMI-

Pabora ¢ IeKIIMOHHBIM MaTEPUATIOM,
OCHOBHOM M JOITOJIHUTEILHOM JINTE-
paTypoy, UHTEPHET- pecypcaMiu,
MOAroToBKa otdeTa 1o JIP, moaroTos-
Ka ordera 1o JIP

YerHbI onpoc,
IMUCHbMEHHBIA OTYET,
TECTUPOBAHUE, Pellie-
HUE 3a]1a4 UHIUBUIY-
aJILHOTO 3a1aHus, 00-

HaJL WHIUBU-
yallbHBIM  3a-
JaHueM, Moj-

paTypoi, HHTEpHET- pEeCypcamH, Moj-
roroBka oruera o JIP

rOTOBKa  pe- cyxaeHue TeM pede-
(beparos. paToB.

4 | OnTuka. [ToaroroBka k | PaboTa ¢ 1eKIIMOHHBIM MaTepHaioM, | YCTHBIN ompoc,
JIP,  paboTa | OCHOBHOM U JOTIOJHUTEIHHOM JINTE- MACbMEHHBIA OTYET,

TCCTHUPOBAHUC, PCIIIC-
HHUC 3a1a4 UHOAUBU Y-
AJIbHOI'O 3aJ1aHUs], 00-

aIbHBIM 3aj1a-
HUEM, TMOATro-
TOBKa pede-
paToB

paTypoii, ”HTEpHET- pecypcamu

TrOTOBKa  pe- CyXxacHue TeM pede-
dhepaToB. paToB.
5 | AtomHas ¢u- | Pabora Han | Pabora ¢ neKIMOHHBIM MaTepuanioM, | Pemenue 3agad uHam-
3UKa WH/IUBUTY- OCHOBHOM M JIOIIOJTHUTEILHOM JTUTE- BUYaJIbHOTO 33]1a-

HUsA, 00CYXICHUE TEM
pedeparos.

7.2 KoHTpOJIbHBIE BONPOCHI /IS CAMONIPOBEPKH

Pa3nen (Tema)
JUCHMILIAHBI

KoHTpoabHBIE BONIPOCHI /151 CAMOINIPOBEPKH

duznueckue oc-
HOBBI MEXaHUKH.

1. Kunemaruueckue ypaBHEHHUS, IEpEMEIEHUE, CKOPOCTb, YCKOPEHHE.
CKopocCTh U YyCKOpPEHHE ITPH PABHOIIEPEMEHHOM JIBUYKEHUH.

2. Tloxoi m paBHOMEpHOE MPSIMOJMHEWHOE JABIKeHHe. [IpHHINATT OTHOCH-
TEJNBHOCTH, IIOCTOSTHCTBO CKOPOCTH CBeTa (MOCTYyIaThl DMHIITEHHA).

3. 3axonbl nuHamuku (HeloTOHA) aisi MaTepuabHON TOYKH, X B3aHMO-
CBs3b. VHepIuaibHbIE M HEMHEPLMAIbHbBIE cCUCTeMBI oTcueTa. Cuia u mac-

ca.
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4. VYpaBHEHHE IBW)KEHUS MaTepUaIbHOM TOUKM M TNPUMEPBI pEIICHUs.
Hmnynbe Tena 1 UMIYJIbC CUITBI, CBS3b MEXK]TY HUMH.

5. 3aKkoH COXpaHEHMsI UMIyJIbCa B MEXaHHYECKHUX CHCTEMax M OMoJoru-
4eckux oObekTax. OOIue MOHATHS CHIIBI KaK CKOPOCTH M3MEHEHHUS UM-
nyibca. Cuisl B IpUpoJie (Cuila TAKECTH, CUJIa TPEHHs, YIIPYTHe CUJIbL, CU-
JIbl TPEHUS U IP.).

6. 3HaueHMe cul IEHCTBYIOUIMX B MPUPOJIE AJIS KHU3HEIEATEIbHOCTH OUO-
JIOTHYECKUX OOBEKTOB M MX MPAKTHUYECKOE MCIOIb30BAHUE B arpOTEXHHKE
(cymmnibHbIE, 36pHOOYUCTUTENbHBIE, 3€PHOPA3IEINUTENIbHBIE U Ap. Mallu-
HBI).

7. Mexanuyeckass paboTa M MOIIHOCTb. DHEprusi Kak oOImas Kojauye-
CTBEHHAsl Mepa Pa3IMYHBIX (POPM JIBUKECHUS MATEPUH U BUI0B B3aUMO/ICH-
CTBHSL.

8. Kunermueckas v moTeHIATbHAS SHEPTHSL.

9. 3akoH COXpaHEHMs U NPEBPALLECHUS YSHEPTUU B MEXAHUKE.
KunemaTnka u JMHAMHMKA TBEPAOIo TeJia.

10. ITonstue TBepmoro Tena. KuHemaTvka M 3aKOHbl JUHAMUKU Bpalla-
TEJBHOTO IBM)KEHUSI. MOMEHT CHJI, MOMEHT HHEPIIUH, MOMEHT UMITYJIbCa H
MUMIIYJIbC MOMEHTA CHJIbL. Y paBHEHHUE JIBHKCHUS BpAIAIOMMXCS Tea. Mo-
MEHTbI HHepLUH HekoTopbIX Tell. Teopema LlTeiiHepa. 3akoHbI U3MEHEHUS
M COXpaHEHHs MOMEHTA MMITyJbCa M PHEPTUU C ydeToMm BpaiueHus. Ilpu-
MEHEHHE OCHOBHBIX 3aKOHOB U MOHATHH MEXaHUKHU B CEIbCKOXO3SIHCTBEH-
HOM TEXHHKE.

MexaHn4eckue KoJie0aHus M BOJIHBI.

11. O6mue cBenenus o koneObanusx. Kunematnka u IMHaMHKa TapMOHU-
4ecKoro KosiebaresnbHOro JBumxkeHus. Keasuynpyrue cuibl. dusznyeckuid,
MaTeMaTHYeCKUH W MPYKUHHBIA MasTHUKH. DHEPTUs TapMOHUYECKHX KO-
neGanuii. CBOOOHBIE M BBIHYXKAECHHBIE KoneOaHus. MexaHuueckuil pe3o-
HaHc. Pe3oHaHC M aBTOKOJICOaHUS B )KMBBIX OpraHu3Max u TexHuke. Cio-
KEeHHe KoJleOaHui.

12. BonHoBoi#i mporiecc. Tumsl BoJH. YpaBHEHHE BOJHBI, BOTHOBOH (POHT,
uHTepepeH1ys BOIH, NpuHIHUI [tolirenca-dpenens.

DJIeMEeHTbI MEXaHHKH H CIUIOLIHBIX Cpe/l.

13. O6umme cBoiicTBa XHUIKOCTEH U Ta30B. YpaBHEHUE PAaBHOBECHUS U JIBU-
KEHHUS KHUJIKOCTH.

14. VpaBuenue bepuynnu? KosdouiueHt Bazkoctu?

15. ®opmyna Ilyaszeitna? @opmymna Ctokca?

16. Ckopocts Tena Bbipaxaercs popmyioit V =2-9+0.2t Hajitu nepeme-
nieHue tena yepes 20c mocie Havyasa JIBUKECHUS.

17. Teno, OpolieHHOE BEPTUKAJIBHO BBEPX, OBLJIO HA BbICOTE 8,6 M JIBa pa3a
C IPOMEXYTKOM BpeMeHu 3 c. HaiiTu HauanbHyt0 CKOPOCTb.

18. apuk maccoii 300 T ymapuics 0 CTeHKY B OTCKOUni oT Hee. Onpene-
JUTh UMITYJIBC, NTOJYYEHHbIH CTEHKOHM, €Clii B MOCIETHUM MOMEHT nepen
yIapoM IIapuK uMell ckopocth 10 M/c, HampaBiieHHyr0 moa yriiom 300 k
MOBEPXHOCTHU CTEHBI. Y J1ap aOCOJIIOTHO YIPYTHH.

19. Tenmo maccoif 2 KT ymajno ¢ BBICOTHI 8 M M yriTyOMIIOCh B CHeT Ha 1,5 M.
OmnpenenuTs CPEeHION CUITY COMPOTUBIICHHS CHETa.

20. Moot mMaccoit 5 Kr ymapsiet 1mo HeOOJIbIIOMY KYCKY JKene3a, JexKale-
My Ha HakoBajibHe. Macca HakoBasibHU 100 Kr. Maccoii kycka jxenesa npe-
HeOpeub. ¥Yaap Heynpyruii. Onpenenuts KIIJ[ ynapa monoTa npu gaHHBIX
YCIIOBUSX.

21. Ha nunuHAp, KOTOPBIH MOMKET BPAIaThCsi OKOJIO TOPH30HTAIBHON OCH,
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HaMOTaHa HUTh, K KOHILy KOTOPOil pUBsI3aH I'py3UK. /IBUrasce paBHOYyCKO-
PEHHO, TPYy3HK 3a 3 ¢ onycTtuics Ha 1,5 M. OnpenenuTs yrioBoe yCKOpEHUE
LWINHAPA, €CJIU €r0 pasnyc paBeH 4 cM.

x = 2sin| Zt +0.57rj

22. MasieHbKO€ TEJI0 COBEpIIaeT KOoJeOaHHs 4 . Haiitn
aMILUIUTYNly, TIepUOJl, HadajdbHyl0 (a3y KojebaHWi, a TakKe MaKCUMallb-
HYIO CKOPOCTb M YCKOpEHHUE Tea (X AaHo B cM, t B).

[Tnockas BosHA pacmpoCTpaHIETCs BIOJb MPSMON CO CKOpocThio 20 m/c.
JIBe TOUKM, HAXOASIIMECS Ha 3TOM MpsMO Ha paccTostHuM 12 M 1 15 m ot
HMCTOYHHMKA KOJIeOaHMH, KOJIeOMOTCs ¢ pazHocThio (a3 0,757 . Haltu mym-
HY BOJIHBI, HAITUCATh YPABHEHHUE BOJIHBI M HAMTH CMEIIEHUE YKa3aHHBIX TO-
YeK B MOMEHT BpEMEHH, paBHBIN 1,2 ¢, eciau amriuTyna kojaebanuit 0,1 m.

MonexyinsapHas
bu3MKa U TepMo-
JTUHAMUKA.

Mouaexyasipao — Kunernueckas Teopus.

1. WneanbHblil ra3? DOMOupudeckue 3aKOHbI UACabHOTO raza?

2. Kak 3anuceiBaeTcsi ypaBHEHHE COCTOSTHUsTa3a?

3. OcHOBHOE ypaBHEHUE KMHETUYECKOW TEOpUH ra30B (7S JaBJICHUS, IS
teMieparypsl). CpenHsas KUHETUYECKasi SHEPTUs MOCTYNaTeIbHOrO JABMKE-
HUS MOJIEKYII

4. Ta3 B mojie TsaroteHus, bapomerpudeckas popmymna. Atmocdepa ma-
HeT. 3aKkoH pacnpenenenus boabiMaHa, ero yHUBEpCaIbHBIN XapakTep.

5. VYmpyroe m Heymnpyroe CTOJKHOBEHHE YacTHIl (MOJeKyl). D heKkTuBs-
Hoe ceueHune. CpeqHee YuCIo CTOJIKHOBEHHM U CPeIHSsl ITTMHA CBOOOIHOTO
npobera Mosnekyi. [IpakTrueckoe NOHATHE BaKyyMa.

6. Jduddysua? TermnonpoBoaHOCTH? BHYTpEHHEE TpeHUE?

7. OOmHOCTb MOJIEKYISIPHO-KUHETUYECKOTO MEXaHU3Ma SIBIICHUM TIEPEHO-
ca, K03 (PUIMEHTHI TepeHoca, 3aBUCUMOCTb UX OT TeMIIepaTypbl

8. Ocmoc, OCMOTHYECKOE TaBIIEHHE U €Tr0 POJb B YKU3HEIACATEIHLHOCTH
pacTeHuii. ArpOHOMHYECKHE MPUEMbl PETyIUPOBaHUS BOJHOTO PEKUMA B
noyBse (MpuKaTka, 0OOpOHOBaHUE).

9. Tennonepenaua. [ToHsTHE HanpaBIEHHBIX MTPOLIECCOB.

PeasibHble rasmi.

10. OTkOHEHHE CBOMCTB ra3oB OT MICAIBHOCTU. MEeXMOJIEKYIIpHOe B3a-
WMOJICVCTBHE, YHEPIUSl B3aUMOACHUCTBHUS MOJIEKYJ, KPUTHYECKOE COCTOSI-
HUE BEIIeCTBA.

Kuakoe cocrosinme.

11. [JaiiTe XxapakTepUCTHKY >KHMJIKOTO COCTOSIHMSI, CTPYKTypa >XKUAKOCTH,
OmkHUM nopsaaok. [ToBepXHOCTHOE HATSKEHUE.

12. Ucnapenne, KUTMSTYCHUE KUAKOCTEH. TepMoperyssius >KUBBIX oOpra-
HU3MOB. BinsiHMe MOBEPXHOCTHBIX U KaWUISPHBIX SIBICHUI HA CTPYKTYpPY
MOYB, X POJIb B IMpoleccax *KU3HEACSITEIbHOCTH YeJIOBEKa, )KMBOTHBIX U
pacTeHuN.

Kpucraniudeckoe cocrosinue.

13. Kpucrannuueckue u aMmopdHbIe Tea, UX OTIHYUE?

14. JTepextor B kpuctauiax. TerioBoe pacmmpeHue TBepabix Tem. Termo-
€MKOCTb TBEpABIX Te, 3aKoH [[rononra u [Itu. [lnaBnenue TBepabIX Te.
15. Mexann4deckue CBOMCTBA TBEPIBIX TEJ, YIPYTHE M IUIACTUYECKUE Je-
¢dopmanuu, 3akoH I'yka

OcCHOBBI TEPMOAUHAMMKH.

16. Kak hopmynupyercst mepBblii 3aKOH TEPMOAMHAMUKI

17. Yemy paBHa BHYTPEHHSS SHEPTUs UACaIbHOrO raza’?

18. Yemy paBHa paboTa UeaqbHOrO I'a3a B PA3IMUYHbIX H30IMPOLECcCcax?

19. O6parumbie 1 HeoOpaTtuMmele Tporiecchl? CaMOperymsiys ¥ YCIOBUS
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CYLIECTBOBAHMS )KUBBIX OPraHU3MOB
20. IIpuMeHeHne MEepBOro U BTOPOTO HAYaI TEPMOJAUHAMUKH K )KHBBIM Op-
raHu3Mam.

21. IIpeoOpa3oBaHue PHEPTUU U POJIb (PU3UKO-XUMHUECKUX IPOLECCOB B
Onosornuecknx o0bekTax. Borpockl OModHEpreTuku, OMOMexXaHUuKH, Ouo-
aKyCTUKU ¥ OMOHUKH JJIS1 arpOMHKEHEPUH.

22. Tlog xakuM JaBJICHHEM HaXOJUTCS B OaJUIOHE BOAOPO, €CIM €MKOCTh
6amtona 10 TUTPOB, a KWHETHYECKAs! YHEPT U MMOCTYIIATEIBHOTO JABHKCHHS
BCEX MOJIEKYJI Bojiopoja paBHa 7,5-10 JIx?

23. TommuHa nepeBsHHON cTeHbl paBHa 12 cM. Kakoi nomxkHa ObITH TOJ-
IIMHAa KUPIUYHOM CTEHBI, YTOOBI OHA 00Jajiana TaKoi e TeIIONPOBOAHO-
CTBIO, KaK U jepeBsiHHasA? KoadduumeHT TermnonpoBoaHOCTH IepeBa paBeH
0,17 Br/m'K, a kupriraa 0,69 Bt/m-K.

24. OguH KuJIOMOJb ra3za u3obapuuecku Harpeaercss ot 200C mo 600C,
npu 3ToMm ra3 noryomaer 1,2-107 JIx temia. OnpeaeauTs YUCI0 CTENEeHER
CBOOOJIBI MOJIEKYJN Ta3a, MpUpalleHHe BHYTPEHHEH sHepruu rasa, paboTy
rasa.

25. TeroBast mamuHa padoraet no nukiny Kapro. Temneparypa Harpesa-
tenst 3270C. Onpenenuts KIIJI nukna u reMneparypy XojgoAnIbHUKA TEII-
JIOBOW MAIITMHBI, €CIH 3a cyeT 2 KJ[K TeIrIoThl, MOJy4YeHHOU OT HarpeBare-
751, MamuHa coBepiaet padory 400 k.

26. Apron maccoii 4 r 3aaumaet ooseM 0,1 1M3 1Moj JaBiIeHUEM 25
MIla. Haiitu TemnepaTypy rasza, CuYuTasi €ro HeajibHbIM.

K cranbHOl TpOBOJIOKE JUIMHOW 2 M M paJuycoM 3 MM IOJIBEILIEH I'Py3 B
200 kr. Yemy paBHa paboTa pacTsHKEHUs! IPOBOJIOKH?

DIIEKTPUUECTBO U
MarHeTH3M.

DJIeKTprYecKoe 1oJie HeloABMKHBIX 3apsi10B.

1. O uem rosopur 3akoH KyrnoHa, rpaHHIIbI €M0 IPUMEHUMOCTH.

2. Yro Ha3pIBaeTCs HANPSHKEHHOCTHIO M MMOTEHIIMAIIOM DJIEKTPOCTaTHYE-
cKOro nojsi. CBsA3b MEKIY HUMMU.

3. DIEeKTPOEeMKOCTh, KOHACHCATOPHI. DHEPTHUS SJIEKTPOCTATHUECKOTO MO-
ns. [lone B cpene, AMAIEKTPUYECKast IPOHULIAEMOCTh. DJIEKTPOCTATHIECKAs
3aIuTa.

Iousipu3anus 1M NEKTPUKOB.

4. TIpoBOJHMKH U JUAJIEKTPUKU. J{UIIOJIb B 2JIEKTPUYECKOM ToJie. Buabl
nosispu3anuu. [lonsprusyeMocTb aTOMOB U MOJIEKYJI. DJIEKTPUUECKOE TOJIE
B IUDJIEKTpUKE. JUdIIeKTpUUeCcKas IPOHULIAEMOCTD, €€ 3aBUCUMOCTb OT
TEMIIEPATyPBI.

ITocTOAHHBIN 3JIEKTPUYECKHI TOK.

5. YcnoBus CylecTBOBaHUS U XapaKTEPUCTUKH ITOCTOSHHOTO TOKA.

6. buosnexTpuyeckuii noreHIMan1 U 6UOTOKU. TOK MPOBOAMMOCTH.

7. ®opmynuposka 3akoHa OMma /17151 3aMKHYTOMU 1IN, €€ OJTHOPOAHOIO U
HEOJAHOPOJHOIO Y4aCTKOB.

8. TepMoMeTpbl CONPOTHUBIICHHS U dIIEKTPUIECKHIE TeH30MeTpbl. Hu3ko-
BBICOKOTEMIIEPATYpHask CBEPXIIPOBOIUMOCTb.

9. DieKkTpuYecKue MPOIEecChl B OMOJIOTHYECKUX 00BEKTaX.

10. DneKTpOonpPOBOAMMOCTD PACTUTEIBHBIX U )KUBBIX OPraHU3MOB, €€ MpH-
pOZa ¥ METOABI PETUCTPALIHH.

MarnuTHoe nmoJie. JJIeKTPOMarHUTHAsi MHAYKIUS.

11. MaruauTtHOe niosie 3emiu. [Ipupoaa MarHUTHOTO OIS,

12. Bextop MarHUTHOM HHAYKIMU. MarHuTHbIN oTOK. 3akoH buo-Casapa-
Jlantaca v mpuMepsl pacdeTa MArHUTHOTO OIS IPOCTEHIINX KOHTYPOB C
TOKOM.
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13. MaruauTtHOE TI0JIe ABIKYIIerocs 3apsiaa. Cuna Ammepa u cuia JlopeH-
na. BzanmopeincTeue napamiesibHbIX TOKOB. MarHuTHBIE CBOMCTBA BELIE-
CTBA.
14. SIpneHue 37AE€KTPOMArHUTHOM MHIYKIUU. DIEKTPOABUKYILAS CUJIA UH-
TYKLUH.
15. IIpoucxoxaeHrne OMOTOKOB. DIEKTPOMAarHUTHBIE TIOJIS KUBBIX Opra-
HU3MOB. DKCIIEPUMEHTAJIbHBIE MPOSIBIICHUS AIEKTPOJMHAMUYECKHUX sIBJIE-
HUH, 3JIEKTPOMarHUTHBIE CENapaToOpbl B arPOMHIKEHEPHH.
DJIeKTPUYECKHUI TOK B ra3ax M pacTBOPax 3JeKTPOJIUTOB.
16. Dnekrpudeckuii Tok B raze. [Ipomecchl HOHU3ANNUN U PEKOMOUHAIIHH.
DNeKTPONPOBOAHOCTh CIA00MOHN3UPOBAaHHBIX ra3oB. [loHsATHE 0 mIa3me.
17. DnexkTpudeckuil TOK B KUAKOCTU. DINEKTPOJIN3. XUMUUECKHE HCTOUHU-
ku ToKa. [IpuHIun neicTBus akkymyssaropa. @u3ndeckoe JeiCTBUE dJIeK-
TPUUECKOT'O TOKA.
18. DnexTponpOBOAHOCTH METAIUIOB U MOJIYIPOBOIHUKOB.
19. IIpoBOgHUKH, TOTYIIPOBOJHUKN ¥ U30JISATOPBL. 3aMOJIHEHUE YHEPTEeTH-
yeckux ypoBHeu. [Ipunuun [laynny.
20. CobcTBeHHAs ¥ TPUMECHAS TPOBOIMMOCTH TOIYIPOBOJHUKOB. POTO-
cornpotuBiieHue. TenaoBU30pkI.
KoHTakTHBIE 1 TepMO3JIeKTPUYECKHe SIBJICHHSA.
21. TepMO3JEKTPOHHAS IMUCCHSL. DJICKTPOHHBIE JaMITbl. JIaMIoBBIE BBI-
HPSIMUTENN M YCUIIUTEIHN IIEPEMEHHOI0 TOKA.
22. DNeKTpOHHO-ITy4YeBasi TpyOKa U ee MPUMEHEHHE B COBPEMEHHOM TeXHHU-
Ke.
23. KoHTakTHAs pa3HOCTH MOTEHIINANIOB. TepMOIIEKTPHUECKUE SBICHHS.
Tepmonapa 1 TepMO3JIeMEHT. Y CTPOHCTBO M IPUHLUI paboTHI p-N-
nepexoza. [loaynpoBogHIKOBBIE TPHOOPHI U UX HCIIOJIB30BAaHHUE B arpo-
TEXHUYECKHUX MCCIEIOBAHUSAX.

DJIeKTPOMarHuTHbIe KoJie0aHusl U BOJIHBI..
24. TIpoueccsl nepegadn MeKTPOMarHuTHBIMHM BOJIHAMH B OMO000BEKTax U
UX MPUMEHEHHE B aBTOMATU3UPOBAHHBIX TEXHOJIOTHS TPOU3BOJICTBA, Mepe-
pabOTKH U XpaHEHUS CEeIbCKOXO035IICTBEHHON MPOTYKIIUH.
25. ®uznveckoe U OMOIIOTUYECKOE EHCTBHE ONTHYECKUX N3ITyICHUN Ha
PaCTUTEIbHBIN U )KUBOTHBIN MUD.
«JIEKTPUYECTBO U MarHETU3M))
26. D/1C 6arapeun 12 B. Hanbonbmas cuna Toka 5 A. Kakast Haubonbias
MOIIIHOCTh MOXKET BBIICIUTHCS Ha MOAKIIOYEHHOM K 0aTapee pe3nucTope C
IIEPEMEHHBIM CONIPOTUBIIEHNEM Jlammouka U peocTar, COeJUHEHHBIE T10-
CJIeIOBAaTENIbHO, IPUCOEANHEHBI K UICTOYHHUKY Toka. Hanpsikenue Ha 3axu-
Mmax jamnouku 40 B. Conporusnenue peocrata 10 Om. BHemnss nens no-
TpedaseT moutHocTh 120 BT. OnpenenuTs cuity ToKa B IETH.
27. J1Ba napajuienbHbIX OECKOHEUHO JUIMHHBIX MTPOBOJIA, 10 KOTOPBIM TEKYT
B OJIHOM HarpaBjeHuH Toku 60 A, pacnosoxeHsl Ha paccTosHui 10 cm
Apyr oT apyra. OnpenenuTb UHIYKIUIO MarHUTHOTO TOJISI B TOUKE, OTCTO-
SIIEeH OT OJTHOTO MPOBOJIHUKA HA PACCTOSIHUM 5 CM U OT JPYTOTo - Ha pac-
CTOsSIHUHU 12 cMm.
28. Tlpu a51eKTpoIi3e pacTBOpa CEPHON KHCIOTHI pacXOAyeTCsl MOITHOCTh P
= 37 Bt. OnpeaenuTs CONPOTUBIICHUE IEKTPOIUTA, €ci 3a Bpems t = 50
MHH Bbigensercas m = 0,3 r Bogopo/a.
29. A30T HOHM3HPYETCS] pEHTTEHOBCKUMU Jiydyamu, OnpeenuTb MpOBOIH-
MOCTB a30Ta, €CJTH B KaKIOM KYOHUECKOM CaHTHMETpe ra3a HaxoguTest 107
nap HoHOB. [10ABM>KHOCTB MOJIOKUTEIBHBIX HOHOB paBHa 1,27 , a oTpuna-
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TenpHbIX 1,81 cMm ’/B c.

30. YeMy paBHO OTHOIICHUE YUCIIa CBOOOJHBIX AIEKTPOHOB B EIUHHIIC
o0beMa y BUCMYTa U CypbMbl, €CJIM IIPU HArpeBaHUU OJAHOTO U3 CIIAeB Ha
100 K Bo3nukaer tepmo-O/IC 0,011 B?

31. Cuna Toka B LIeNH, COCTOSIIEH U3 TepMOMNaphbl ¥ ralbBAHOMETpPa COIpo-
tuBnennem 80 OM paBHa 2 MKA npu passocty crmae 350 °K. Onpeenuts
COMPOTHUBIICHUE TEPMOIIaphI, ecu e€ moctosinHas 47,9 mxB/K.

32. B uens nepemenHoro Toka HanpsbkenueM 220 B u gacroroit 50 '
BKJIFOYEHBI 110CIIE10BATENbHO EMKOCTD 35,4 MK(}, aKTUBHOE COIIPOTHBIIE-
nue 100 Om u uaayktuBHocts 0,7 ['n. Haiitu cuimy Toka u majgenue
HanpsKeHUs Ha EMKOCTH, OMUYECKOM CONPOTUBJICHUU U HHAYKTUBHOCTH.

Onruka

BoaHoBasi 1 reoMeTpryecKasi ONTHKA.

1. KopmyckynspHas ¥ BOJIHOBas TEOPUU CBETA.

2. DneKTpoMarHuTHas Teopus cBeta. [IoHsATHE 0 KBAHTOBOW TEOPUU CBE-
Ta.

3. Kak hopmynupyroTcs 1 3aMCHIBAIOTCS 3aKOHBI OTPAKEHUS U MPETOM-
JICHUS CBETa, II0JHOE BHYTPEHHEE OTpaskeHHE.

4. TIpuOopsl reOMETPUYECKON ONTUKH (JIMH3BL, JIYIIBI, 3epKajia, MHKPO-
CKOIT 1 T.J1.)

5. ®otomerpus. Cuia cBeTa, CBETOBOM MOTOK, OCBEIIEHHOCTb. [lornoe-
Hue cBeta. [loHaTue o GpuU3noI0rnuecKoM JecTBUHU CBETA.

6. Wurepdepenius cBera, yCIOBHS MOSBICHUS CTATHUECKONW HHTEpde-
peHunoHHOM kapTuHbL. [IpocBernenue ontuku. MuTepdepomerpsl, UX Hc-
MOJIb30BaHHE.

7. Judpakuus, mudpakmus ot menu, rudpakinuonnas pemerka. [Tonstue
o ronorpadun. PeHTreHoBcKkas audpaxius, peHTrTeHOCTPYKTYPHBIN aHaIH3
U ero NpuMeHeHHe K 6MosornueckuM oobekTaM. [IpocTpancTBeHHAs
crpykrypa JJHK u PHK. Pa3pematomniast cnocoOHOCTh ONTHYECKUX MTPHUOO-
pOB.

8. EcrtecTBeHHbIil 1 monsipu3oBaHHbIN cBeT. [lonspu3anus cBeTa mpu oT-
paskeHUH U mpesnomiieHnH. 3akoHbl Mamtoca u bprocrepa.

9. JIBoitHoe nydenpenoMieHue B kpuctamiax. [lomsponel. OnTudeckas
aKTUBHOCTb, CAXapOMETPHs, UCIIOJIb30BAHUE SIBICHUS BpAIIEHUs IIIOCKO-
CTH TIOJISIPU3ALIMHU B MOJICKYJISIPHOIN OMOJIOTHH.

10. Aucnepcus ceera. CriocoObl HAOMIOACHUS AUCHIEPCUH cBeTa. TeopHs
aucriepcun ceeta. HopMasbHas U aHOMallbHas TUCTIEPCHH.

11. lornomeHnue cera, 3akoH byrepa. CrieKTpbl IOTJIOIIEHUS

12. PaccesHue cBerta. Paccesinue cBeta B atmocepe. buodusnueckue gB-
JICHUS TIPU B3aUMOJICHCTBHHU CBETA C BEIIECTBOM.

13. Yro Ha3bIBalOT aOCONIIOTHO YEpHBIM TeoM. 3akoHbl Kupxroda, Creda-
Ha-boimsMana, Buna.

14. KBanTh! (pOTOHBI) M UX XapakTepucTHku. ['enrosnepreruka. [Ipume-
HEHHE CONIHEYHOro n3nydeHus B AIIK.

15. B ueM 3akit0uaroTCsl BHEIIHHUMA, BHYTPEHHUN (POTOIPPEKTHI.

16. Kak 3amuceiBaeTcs paBHeHHE DHHINTEHHA 171 BHEITHETO (oTodhdek-
Ta. POTO’IEMEHTHI U (POTOYMHOXKUTENH, UX IPUMEHEHUE B aBTOMATUKE U
dboTomMeTpHH.

17. Yro Bam u3BectHO 00 ncnosnb3zoBanuu CBY-, UK- u Y ®-uznyuenwuii B
texHonorusx AIIK nis nepepaGoTku v XpaHEHUS MUIIEBON MPOIYKIIUH.
18. Ha y3kyto mienb najgaeT HopMaibHO MOHOXPOMAaTHYECKUI CBET. YTOJ
OTKJIOHEHHUS JTyuel, COOTBETCTBYIOLUX BTOPOM CBETJION NHU(paKkiinOHHON
nojioce, = 1°. CKOIbKUM JJIMHAM BOJIH MaJIAIONIEr0 CBETa paBHA IIMPHUHA
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ienu’?

19. ludpaxmonnas pemerka coaepxuT 100 mTpruxoB Ha MM JJTHHBI.
Onpenenuts JUIMHY BOJIHBI MOHOXPOMATHYECKOI'O CBETA, MAJJa0Iero Ha
peLIETKY HOPMAJIBHO, €CIIU YIOJ MEKY JBYMsSI MaKCUMyMaMH IIEPBOTO I10-
psaka 8°. OnpenenuTs 00Ilee YUCIIO INIaBHBIX MAKCUMYMOB B TU(paKkiiu-
OHHOM KapTHHE.

20. Tlox xakuM yTriioM JOJDKEH MajaTh My4OK CBETa U3 BO3yXa Ha MOBEpPX-
HOCTB JKHUJIKOCTH, YTOOBI IIPH OTPAKEHUH OT JTHA CTEKJISTHHOTO cocyaa Nl =
1,5, HanostHEHHOTO BOJIOM N = 1,33, cBET OBLI MOJHOCTHIO MOISAPU30BAH?
21. CKOJBKO PHEPIUU U3ITydaeTcsi B POCTpaHCTBO 3a 10 9acoB ¢ ruomaau
naxoTHoi 3emi I ra, umeromeit rTemnepatypy 27°C? CuuraTh NOYBY 4ep-
HBIM TEJIOM.

22. ®otoH ¢ ’Hepruei 0,8* 107 ik 6511 paccesi ripu 3¢ dexte Komnrona
Ha cBOOOAHOM 3jeKTpoHe Ha yroi 180° . Onpenenutbs KUHETHYECKYIO
SHEPTHIO AJIEKTPOHA OT/IAUH.

23. KBanTtsl cBeta ¢ sueprueit 7,8%10-19 JIx BBIpbIBAIOT (POTORIEKTPOHBI
13 MeTaiia ¢ padotoii Beixonaa 7,2 10-19 Jx. Halitn MakcMMalIbHBINA M-
yJIbC, IEpeAaBacMblii IOBEPXHOCTU METaJlJIa TP BBIJIETE JIEKTPOHA.

AtoMHas pusnka

CTtpoeHue aToma. DJjieMeHThl KBAHTOBOW MEXaHUKH.

1. Kak dhopmynupyrores nocrynarsl bopa. bopoBckas Teopust aroma Bo-
J0pOZa U BOJOPOJHOINOJO0OHBIX HOHOB, €€ HEJIOCTATKH.

2. Kaxwue kBaHTOBBIC ynciia BaMm n3BecTHBI? MHOTOAJICKTPOHHBIC aTOMBI U
NEpUOANYECKUN 3aKOH MeHnpeneesa.

3. Kakwue Buapl BUIBI paliOaKTUBHOTO pacraaa u u3ydeHnii Bam u3-
BECTHBI?

4. Kax ¢popmynupyeTcs 3aKOH pagroakTUBHOTO pacnana. CTpoeHue aro-
Ma. CTaOuiIbHbIE M PaINOAKTUBHBIE H30TOIIBL.

5. CoBpeMeHHbIE METO/Ibl PAAMOXUMUHU U PaINOONOJIOTHUH.

6. Ilpupona Bo3aeiicTBUS paJOaKTUBHOTO U3IY4YEHUS Ha XKHUBBIE Opra-
Hu3Mbl. KocMuueckuit GoH u MyTanuu.

7. KBaHTOBBIE reHepaTOpBHI (Ja3ephl), UX HCIOJIb30BAHHUE, IEPCIEKTUBbI
npuMeHeHus (cemuHap). buonorundeckoe aeiicTBre Ja3epHOro U3ITyYEHUS.
8. Hyxuonsl. Ctpoenue sijep, Npupoja sIepHbIX CUJI, YCTOHYMBBIE U He-
YCTOWYHMBBIE SIpa.

9. HckyccTBeHHast paJlOaKTUBHOCTb. DHEPIrHs CBSI3U U JEPEKT MacChl
aTOMHOTO si7ipa. MeXxaHu3M siiepHBIX peakuuil. Peakiuu neneHus u CUHTe-
3a.

10. Llennble saepHble peakuuu. TepMosiiepHble peakuuu. JHeprus ColH-
na u 3Be3q. KocMmuueckue nyun. DnemeHTapHble yacTullpl. [IpumeHenue
paZMOaKTUBHBIX U30TOIOB.

11. buonoruvyeckoe NEWCTBHE HMOHU3HPYIOUIUX HM3IYYCHUH M 3allUTa OT
HUX.

12. Ucniosib30BaHme SCPHON dHEPTUU. ATOMHAS DHEPTHSI U OKPYKAFOIIIast
cpena.

13. YUemy paBeH paamyc 3TOW OpOHUTHI, €CIIM W3BECTCH OPOHUTAIBHBIA MO-
MEHT 3JIEKTpOHa?

14. Pa3nuna mMexay rojloBHbIMU JUHUSAMHU cepuil Jlaiimana n banemepa B
JUIMHAX BOJH B CIIEKTPE aTOMapHOro Bojopoaa pasHa 534,7 um. Omnpene-
JIUTH 110 3TUM JaHHBIM NocTosiHHYIO [1nanka

15. Onpenenuth (B JUIMHAX BOJH) CIEKTpaJbHbIE TUANa30HbI, MPHHAIIE-
xamue cepusaM Jlalimana n banemepa.

16. Yem oTamnuaercs 1Mo CTPOEHHUIO PO JIETKOIO M30TONA TeHsl OT siapa
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CBEPXTSDKEIIOTO BoAopoaa (TpUTHs)?

7 Haiitu IIOCTOSIHHYIO pacliajia paaus, €CiIu €ro IEepUoJ MoJlypacraja
T=1550zner.

18. Ipu pacmane n3otomna pocdopa 15P* u3 syapa ero aroma BbIGpackBa-
€TCsl JIEKTPOH U HeWTpuHO. Hanucarts simepHyo peakiuio pacmaja u30To-
na ¢ocdopa u onpenenuth unciaa AN1 u AN2 aToMoB, pacniagarommxcs 3a
npoMexxyTku Bpemenu At;= 10 gnaeit u At; = 1 ¢. [lepBoHavyaibHOE YHCITO
atromoB N, = 1,9-1019

19. Cxonbko 3Hepruu BbIIEISETCS MpU 00pa3oBaHUM OJHOTO IpaMma Te-
TS U3 IPOTOHOB ¥ HEUTPOHOB?

IIprMepsbI TeCTOB VISl TEKYIEr0 KOHTPOJISA 3HAHMIA:
OmnpenesieHne MOMEHTAa HHEPIIUM MAaX0BOI'0 K0JIeca U CUJIbI TPEHHS B Omope.
Bapuanrt 4.
1. Kakue Bubpl MEXaHUYECKOM SHEPTUU BbI 3HAETE?
a) KUHeTH4Yeckasgs  0) moTeHUuanbHas B) KHHETHYECKas U MOTEHIMATbHAS
1. Ha gto pacxoayercst MOTEHIIMAIbHAS SHEPTUS TUPH, KOTOPOH OHA 00JIaJIaeT B BEPXHEM TOJIOKEHUHN
[IpU IBUKEHUH TUPU BHU3?
a) Ha KHHETUYECKYIO SHEPTHUIO TUPU
0) Ha KHHETUYECKYIO SHEPTHUIO THPHU U KoJieca U Ha padOTy MPOTHUB CHJI COTIPOTUBIICHUS
B) Ha pabOTy IIPOTUB CUJI COMPOTUBIICHHUS
2. B Kakux eIMHHUIAX U3MEPSAETCS MOMEHT MHEepLuu?
a) H'm 0) KI* M B) H
3.  Kaxk nBuxercs rups B yCTaHOBKe?
a) paBHOYCKOPEHHO  0) paBHO3aMEIJIEHHO B) PaBHOMEPHO
4. Yemy paBHA KHHETHYECKAsi SHEPTHUs Bpalllarolerocs tena’?

a)W =mgt 5 w="" Hw=1<
2 2
5. Yemy paBHa NOTEHIMATIbHAS YHEPTUS TeNa, HaXoAsderocs Ha 3emie?
a) W=0 6) W>0 B) W<0
Onpenenenue K03(pPUIHEHTA MOBEPXHOCTHOI0 HATSIKEHHSI METOAOM OTPbIBa KOJIbLA.
Bapuanr 1.
1. Kak 3aBucuT cpenHee Bpems "oceanoro" cymecTBOBaHUS MOJIEKYI (BpeMs peiaKkcaluu) oT Temiepa-
Typbl? C NOBBIIIEHUEM TEMIIEPATYPhI 3TO BpEMS:
a) He U3MeHsAeTCsl 0) MEJUICHHO pacTéT B) UPE3BBIYANHO YMEHBLIAETCS

2. B yém npuunHa nosiBJIeHMs TOBEPXHOCTHOIO HATSKEHUS?
a) oOpasyeTcs MIEHKA, OrPaHUYMBAIOLIAs] XKHUIKOCTh CHAPYKU
0) 13-3a HAJTUYKS TTOBEPXHOCTHOM SHEPTHH KUJIKOCTh OOHAPYKUBAET CTPEMIICHUE K COKPAIIICHHUIO
B) TaK KaK pacCTOSHHUE MEXAY MOJIEKYJIaMHU B [IOBEPXHOCTHOM
CJI0€ MEHbIIIE, YeM BHYTPH KHJIKOCTH
3. Cuia NOBEpXHOCTHOTO HATSKEHMSI HAIIPaBJICHA:
a) 10 KacaTeJbHOM K OBEPXHOCTH JKUIKOCTH, EPIIEHIUKYISIPHO
K y4acTKy KOHTYpPa, Ha KOTOPBII OHA IEHCTBYET
0) 1o KacaTeabHOM K MOBEPXHOCTH, O] yIIIoM 45° K y4acTKy
KOHTYpa, Ha KOTOpBIA OHA IEHCTBYET
B) noJ yriioM 90° K MOBEPXHOCTH KUAKOCTU
4. Koa(ppuuneHT moBepXHOCTHOTO HATSHKEHUS YUCIICHHO PaBEeH:
a) cuJe, eicTByOIIeN Ha €IMHUILY JUIMHBI KOHTYPA, OTPAaHUYMBAIOIIEr0 TOBEPXHOCTh KUJIKOCTH
0) cuie, IecTBYIOIIEH HA BCIO JIMHY KOHTYpa, OTPaHUYUBAIOIIETO
MOBEPXHOCTh KHUJIKOCTH
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B) CBOOOIHOM SHEPTHH OBEPXHOCTHOTO CJIOS KUAKOCTH
5. KoapunmeHT noBepXHOCTHOTO HATSKEHUSI dKUIKOCTH 3aBUCUT OT:
a) CHJI MIOBEPXHOCTHOI'O HATSXKEHUS
0) IpUpPOABI KUAKOCTH, HAINYMS IPUMECEH, YCIOBUHM, B KOTOPBIX KHJIKOCTh HaXOAUTCS (B 4acT-
HOCTHU, OT TEMIIEPATYPHI)
B) OT (pOPMBI U IUIOIAAN OBEPXHOCTHU KUIKOCTH
6. B kakux npenenax MOKeT U3MEHATHCSA KPAeBOU yroJl JUisi He CMauMBarOIINX KUJIKOCTEN?
a) ot 0° 71090°, 0) ot 0° bi o) 180° , B) ot 90° 1m0 180°.

I'panynpoBka TepMonapsl u onpeaesieHue eé yaeabHoit tepmol/IC.
Bapuanr 3.
1. B yem 3akiroyaeTcsi TEPMONIEKTPUUECKUE SABICHUS?
a) B BO3SHUKHOBEHMH TepM0o-I/[C B 3aMKHYTOH LI€TIH, COCTOSIIEHN U3 ABYX Pa3HOPOJHBIX Me-
TaJUIOB, MECTA UX CJIOEB MOAAEPKUBATH NIPU Pa3HOU TeMIlepaType;
0) B BOSHUKHOBEHHMH TEPMOCONPOTUBJIEHUSI B IIPOBOJHUKE;
B) BBIAEJISIETCS] HEKOTOPOE KOJIMYECTBO TEIUIA B CBAsIX P MPOXOXKICHUH TOKA IO LIEMH, COCTOSIIIEH
U3 JIByX pa3sHOPOJIHBIX METAIJIOB.
2.. 3aBUCHT JT1 pabOTa BBIXO/1a OT XUMUYECKOM PUPO/IbI METAILIA U COCTOSTHUS €T0 OBEPXHOCTH?
a) 3aBHCHUT OT 000MX (PaKTOpOB;
0) 3aBUCHUT TOJILKO OT XUMUYECKOM PUPO/Ibl METAILIA;
B) 3aBUCHT TOJIBKO OT COCTOSTHUSI IIOBEPXHOCTH.
3. YUro npeacrasnser codoit Tepmonapa? Tepmonapa - 370:
) COE/IMHEHNUS Pa3HOPOIHBIX POBOHUKOB;
0) mpubop 17151 MPeoOpa3OBaHKs TEIIOBOM SHEPTHUH;
B) 3aMKHYTasl LETIb U3 JBYX Pa3HOPOIHBIX METAJLIOB.
4.Yem o0ycrioBieHa BHEIIHSSI KOHTAKTHAs pa3HOCTh OTEHIUANIOB?
) pa3InyreM padoT BBIXO1a CBOOOIHBIX 3JICKTPOHOB U3 METAILIA,
0) pa3HbIM 3HaAUYCHUEM BHYTPEHHEHN SHEPrHy;
B) AevictBueM BHerHei D/C.
5. Ot yero 3aBucuT BeanunHa TepMo-31C Tepmornapsl?
a) OT TeMIieparypbl ¥ pa3MepoB TEPMOIMApBL;
0) OT pa3HOCTH TEMIIEPATyp CJIOEB U OTHOIIECHUS KOHLIEHTPALIMH 3JIEKTPOHOB B METAILIaX, 00pa3yro-
[IUX TepMOnapy;
B) OT COIPOTUBIICHNUS U TEMIIEPATYPBI.
6. Yemy paBna Tepmo-2/1C B 3aMKHYTO# II€TH, COCTOSIIEH U3 HECKOJIBKUX METAILIOB, B3ATHIX IPH OAWHAKOBOM
Temreparype?
a) paBHa CyMM€ KOHTAaKTHBIX pa3HOCTEHN MMOTEHIMAIOB BCEX CIIAeB;
0) paBHa HYJIIO;
B) paBHa OECKOHEUHOCTH.

OnpeneneHne KOHIEHTPAILMM CAXapa B BOJHOM PAacTBOpe NPHU MOMOIIM MOJIAPUMeTpa.
Bapmuanr 2.
1. Kakoe BemiecTBo Ha3bIBAETCS ONTUYECKU aKTUBHBIM?
a) cnocoOHOE TOBOPAYMBATh TUIOCKOCTh MOJIAPU3AINH;
0) M30TPOITHOE BELIECTBO;
B) 00Ja/1ato1iee CBOMCTBOM JBOMHOTO JTy4YeTIPeTOMIICHHMS.
2. Kakoe u3 cooTHOIIEHNH COOTBETCTBYET yrity bprocrepa? Cymma yriioB:
a) MajgeHus u oTpaxkeHus pasHa 907,
0) mazieHus ¥ MpesioMIICHUs paBHa 180%;
B) OTpa)KE€HUs U IperaoMieHus pasHa 90°.
3. Kakue axTopsl BIUSIOT HA BEJIMYMHY yJI€IbHOTO BpallleHUs JaHHOTO BellecTBa?
a) HUKaKue, 3TO BEJINYMHA [TOCTOSHHAS;
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0) KOHIIEHTpAIU PacCTBOPA U JUTMHA CTOJI0A KUAKOCTH;
B) BIMSIOT TEMIIEpaTypa 1 JUIMHA BOJIHBI CBETA.

4. VIHTEHCUBHOCTB CBETA, MPOXOSIIETO Yepe3 MOISIPU3ATOP U aHATH3ATOP, ONMPEIEISIIOT 10 (hopMyJie:
=1y COSZq). Yro o3HayaeT BeimunHa lg?

a) HHTCHCHUBHOCTH CBCTA, MMAJAI0MICTO HAa aHAJIN3AaTOP, paBHAsA MOJIOBUHEC HHTCHCUBHOCTH €CTC-
CTBEHHOTO CBETa;

0) NHTEHCUBHOCTb €CTECTBEHHOI'O CBETA;

B) MHTEHCUBHOCTb CBETa, Ia/IAl0LIET0 Ha MOJIAPU3aTOP.

5. I1110CKO NOJIIPU30BaAHHBINA CBET MOXKHO IOJYyYUTh:

a) MPOITYCTUB €CTECTBEHHBIN CBET Yepe3 HUKOJIb;

0) Mpu OTPa’KEHUU CBETA OT T'PAHULIBI pa3zielia IBYX TUIIEKTPUKOBg €CITU
yroJi najieHust 0oJbIIe MPEAETBLHOTO;

B) IpU OTpaXeHUU CBETA, €CJIA YToJ MaJieHus paBeH yriry bprocrepa.

6. IlmockocTn MnoJsipu3anuu OOBLIKHOBEHHOI'O ¥ HEOOLIKHOBEHHOI'O nyqeﬁ, BXOIAIINX U3 OJHOI'O KpH-
crajuia:

a) mapauIeNIbHBI APYT APYTY;
0) nepneHIuKyISIpHbI IpYT IpYTY;
B) NEPICHIUKYIISPHBI [NIABHOMY CEYEHHUIO KPUCTAILIA.

IIpumepbl BApHAHTOB MHAUBHAYAJIbHBIX 32/1aHU I

IIpumepsl 3agaHnii 1o TeMe «MexaHuKa».

1.

N

(1)/IBe maTrepuanbHbIe TOUKH JBUXKYTCS COIVIACHO YPaBHEHUSM: X1=4-t+8
?-16 - tuX,=2 t—4-t*+3 - t°. B Kakoil MOMEHT BPEMEHU YCKOPEHUS ITUX TOYEK
Oyzaer oquHakoBbl? HaliTu CKOpPOCTH TOYEK B 3TOT MOMEHT BPEMEHHU.

(14) ABTOMOOWIIH ABIKETCS 110 3aKPYTJIEHHOMY IIIOCCE, UMEIOIIEMY PaanyC KPHUBU3HBI
50 M. 3aKoH IBWKEHHS aBTOMOOUIA o=10+10-t+0,5 - t2.
HaiiTu ckopocTh 1 1oJIHOE YCKOpEHUE aBTOMOOMIIA Yepe3 5 ¢ 1ociie Hauasla JIBHKEHUS.

(35)YenoBex maccoit 60 Kr, cTOSIMH Ha KOHbKAaX Ha TFOPU30OHTAJIBHOM IMOBEPXHOCTU
JbJA, JOBUT JIETSAIIUNA FOPU30HTAIBHO CO CKOPOCTHIO 15 m/c msa maccoit 0,5 kr.
Koadduuuent tpenus konskoB o jen 0,02. Ha kakoe paccTosHuE NpPU ATOM OTKAaTHUTCA
YeJI0OBEK ¢ MSYOM?

(50)Ban paguycom 10 cm u maccoit 200 Kr Bpariaercst o MHEpLUH, Aesast 5 06/c. K
HUAJTUHAPUYECKON MOBEPXHOCTH BaJla MPUKAIH TOPMO3AIIYIO Kojoaky ¢ cuioin 40 H. Uepes 20
¢ BaJ octaHoBwiIcsA. Onpenenuts Ko3pPUIUEHT TpEeHus.

(53)Touka coBepiiaeT TapMOHUYECKHE KOJIEOaHMs, B HEKOTOPHII MOMEHT BpPEMEHHU
CMellleHHe TOUYKH paBHO 7 cM. [Ipu yBenuuenuu asbl BIBOE, CMELIEHHE TOUYKH paBHO 12 cM.
Haiitn ammiutyny konebaHui.

(60)MarepuanbHas Touka Maccoii 10 T coBepuiaeT TapMOHMYECKHE KojeOaHMs,
ypaBHeHHe KoTOpbix umeeT Bua X = 0,2 - sin 8 © - t (m). HaiiTi 3HaYeHue Bo3Bpamiaromen
cuiibl B MOMeHT BpeMeHH 0,1 ¢, a Takyke KHHETMYECKYIO0 SHEPrHI0 TOYKU B JJAHHBI MOMEHT
BpPEMEHH.

IIpumeps! 3agannii no reme «MouiekyasipHas puznka».

(1.)Kakoit HauboJbIIEH CKOPOCTH MOXKET JAOCTHYb J0XkAeBas Karis auamerpoM 0,3 mm?
Cunrare, yTO AN JOKAEBOM Karu crpaBeyiuB 3akoH Ctokca. KoaddumnmeHnt BsizkocTu
BO3/lyXa NNPUHATH paBHbIM 17 MkH /M.

(20.) B cocyzne emkoctrio 100 oM’ COJIEp’KUTCS HEKOTOPbIN ra3 npu 27° C. Onpenenurs,
HACKOJIBKO TIOHM3UTCS IaBJICHHE Ta3a B COCYIE, €CIIH BCISACTBHIE yTEUKH U3 cocy/a eliizer 102
MOJIEKYII.

(39.) UneanbHas TemnoBas MalnHa, padoTatomias o uukiny KapHo, nmomydaer 3a Kaxabli
LUK OT Harpesarens 2,5 kJDk Terua. Temneparypa HarpeBatens 400°C, temmeparypa
xonommibHUKa 300°C. Haiftu pabGoTy, COBEpIIEHHYIO 3a OAWH IHKJ, KOJWYECTBO TETUIOTHI,
OTJJAHHOE XOJIOMIIBHUKY 32 UKL
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(46.) HaiiTu n3mMeHeHne SHTPONUH IPU U30TEPMHUUECKOM paciuupeHun 10 r kuciopoaa ot
o0vema 25 1 no oowsema 100 1.

(60.) Ilpu kakoM pacTSITHMBAIOIIEM HANPSKEHUU MENHBIN CTEPKEHb IMOJIYYUT TaKOEe XKe
yIJIMHEHHE, KaK ¥ ipu HarpeBanuu Ha 100°C?

(73.) UYtoOsl oxmaguth 2 Kr BoAbl, B3sATOM npu 40°C, 1o 10°C B Hee OpocaroT KyCOYKH
apna ipu 0°C. TermnoeMKocTh cocyaa 80 JIx/rpaa. Kakoe KoJM4ecTBO Jibjia HAJ0
MIOMECTHUTH B BOY?

IIpumepsl 3a1aHuii 10 TeMe «IJIEKTPUYECTBO U MATHETU3M»
(1) Paccrosnune mexay nByms ToueuHbIMu 3apsgamu +8 HKn m —5,3 HKn paBHo 40 cwm.
Onpenenure HANpPsHKEHHOCTh M MOTEHLHUAN TMOJS B TOUYKE, JIeKalled MOCepenHEe MEXIy

3apsaamu. Yemy OyneT paBHa HAINpPSHKCHHOCTh M MOTEHIIMAJ TOJS, €CIM BTOPOH 3apsia Oynet

MOJIOKUTEIHHBIM?

(40) Ompenenure YUCIO IMOCIENOBATEIBLHO COeAMHEHHBIX 3JeMeHToB ¢ JJIC 1,2 B wu
BHyTpeHHUM conpotuBienrueM 0,1 Owm Kaxablid, €clau HW3BECTHO, UYTO MpPH MOAKIIOUYECHUU
MOJIy4eHHOW Oaraper K JBYM MapajlieIbHO COCAUHEHHBIM CONMPOTUBJICHHUSM BEIHMYUHOW 6 U 9
OM U 1enu uaerT Tox 3 A.

(74) Haitnute cuity TOKa B KaXKJIOM pPe3UCTOpE:

= E:=2B, E;=2B, Es=4B,
| Ri=3 Om, Rp=4Om, R3=6 Owm

R R
1 R, 3

— E; E, —

(77) DmnekTpoH, TPOWAS YCKOPSIOUIyI0 pasHocTh mnoreHuuanoB 400 B, Bueraer
NEPIEHIUKYJIIPHO CUJIOBBIM JIMHHSM B OJHOPOJHOE MarHUTHOE mosie ¢ uHayknue 1,5 mTo.
Omnpeznenute paauyc KpUBU3HBI TPAEKTOPUU M YACTOTY OOpAIIEHMs 3JIEKTPOHA B MarHUTHOE
noJe.

(124) PaguonpueMHUK MOXHO HacTpauBaTh Ha MPHUEM PaJMOBOJIH Pa3IMYHON JJIMHBI OT 25 M
10 200 M. B xakyro CTOPOHY ¥ BO CKOJIBKO pa3 HY>KHO U3MEHUTH PACCTOSIHHE MEXKy TUIACTUHAMH
IUIOCKOTO KOHJIEHCATOpa, BKIFOYEHHOT0 B KOJIEOATENIbHBIA KOHTYp MPUEMHHUKA, TIPH MEpexoJie K
npueMy Oosiee JUIMHHBIX BOJIH?

(126) B uenp nepemeHHOro Toka c HampspbkeHueM 120 B mocienoBaTenbHO BKIIIOUEHBI
IIPOBOJAHMK C aKTUBHBIM collpoTuBieHUEM 15 OM u karymika nHayktuBHocThI0 S0 MI'H. Haiigure
4acTOTY TOKa, €CIIM aMIIUTYJHOE 3HaYEHHUE CUJIbI TOKA B LIETIH paBHO 7 A.

IIpumeps! 3agannii no teMe «ONTHKA U ATOMHAas1 (PU3NKA».

(1) Ilpu mepexojie cBeTa U3 KUIKOCTH B BO3/1yX €0 CKOPOCTh YBEIHYMIIACH B 1,36
pa3a. Ha ckoibKo rpaaycoB OTKJIOHUTCS Jyd OT NEPBOHAYAIBLHOTO HAIPaBJICHUS, €CIIH yroJl
najieHus paBeH 35°7

(25) Paguyc BTOporo teMHoro kosblia Hpl0oTOHa B OTpa’k€eHHOM CBETE PaBEH 0,4 Mmm.
Onpenenuts paauyc KpPUBU3HBI  IUIOCKOBBIIYKJIOM  JIMH3BI, €CIM OHAa  OCBEIIAETCS
MOHOXPOMAaTHYECKUM CBETOM C JUIMHOW BOJIHBI 0,64 MKM.

(33) Ckonpko mTpuxoB Ha | cM uMeeT AMDPAKIMOHHAs pEIIeTKa, €CIU YEeTBEPTHIH
MaKCUMyM, JaBa€MbIi PEUIETKOM, IPU HOPMAIbHOM NAJ€HUN HA HEe CBEeTa JUIMHOW BOJIHBI 650
HM, OTKJIOHEH Ha 6° OT LIEHTPaJIbHOI0 MaKkCUMyma?

(66) AbcomoTHo yepHoe Teno umeeT Temmneparypy S00°K. Kakosa Oymer Temneparypa tena,
€CJIN B PE3YyJIbTaTe HarPEBAHUS ITOTOK U3JIyYE€HHUS yBEIUUUTCS B 5 pas?

(98) Kpacnas rpanuna ¢otosddexra 111 HEKOTOpOro Meramuia pasHa 275 uMm. Uemy paBHO
MUHHMaJIbHOE 3HauUeHHe YHepTrun (OoTOHA, BhI3bIBAIOIIEr0 (oTodPdexT?
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6. (102) Cxonbko aToMOB IOJIOHHUS pacnagaercs 3a | CyTKH, €clii IEPBOHAYAIBHOE WX YUCIIO
paBHO 1087
B nonmHOM 00beMe HHIMBUAYATBHBIC 33/1aHUS TIPEICTABICHBI B METOAMYECKON JINTEPAType:

1. I/IH,Z[I/IBI/II[yaJ'IBHBIe 3aJaHus 110 (bI/ISI/IKe JJIA CEIIbCKOX03AMCTBEHHBIX (baKYJ'II)TCTOB. «MeXaHI/IKa,

MOJICKYJIsIpHasi (pU3MKa, SJIEKTPUUYECTBO W MAarHETH3M, ONTHKA W aroMmHas (usukay». Bomorma-
Momnounoe, 1999.

7.3 Bonpochl ISl MPOMEKYTOYHOM aTTecTAlluN

oo

10.

11.
12.

13.

14.
15.

16.

17.

18.

19.

BOHPOCBI AJIA IK3aMEHa

Mexanunueckoe aBuwxeHue. llonstue wmarepuanbHod TOuku. Cuctema otuyera. TpaekTopus.
Ilepememenue. CpenHsAs M MIHOBEHHas CKOpPOCTH. PaBHOMEpHOE M HEPaBHOMEPHOE [IBHKEHUS.
Yckopenune. HopManbHOE M TaHIE€HUUMAIBHOE COCTaBIAKOIIME ycKopeHus. IIpsMonunenHoe
JBUKCHHE MAaTEPUAIbHOU TOUKH. DOpMyJbl IyTH U CKOPOCTH IIPU PAaBHOYCKOPEHHOM JIBHYKEHUU.
Kunematuka BpamaTeslbHOIO IBMKEHHUA. YTIOBOE IEPEMELICHUE, YIJIOBas CKOPOCTb, YIJIOBOE
yckopenue. Ilepros oOparienus, yactora BpamieHus. CBsi3b YITIOBBIX U JIMHEWHBIX XapaKTEPUCTUK.
@OopMyIIBI IYTU ¥ CKOPOCTHU IIPU BPAILATEILHOM JIBUKCHUH.

JluHamuka. 3aKOHbl JUHAMHUKH, TPAHHULBI UX IpUMEHEHHsA. Mmmynbc Tena, MMITYJIbC CHIIBL.
3amMKHyTas MEXaHUYECKasi CUCTeMa. 3aKOH COXPaHEHUSI UMITYJIbCa.

Cunbl ynpyroctd, NpuyMHa UX Bo3HMKHOBeHUs. Jledopmarus, Buabl nedopmanuu. 3akoH I'yka.
Mopnynp ynpyrocru.

Cuna tpenus. [Ipuunnsl ee Bo3HUKHOBeHMs. Buapl Tpenus. Koadunuent tpenus.

3akoH BCceMHUpHOro TsAroreHus. dusnueckuil CMpICI TpaBUTALMOHHOM MOCTOSHHOW. YCKOpeHue
cBoboHoro najaenus. Cuna tsxectu. Bec Tena.

Pabora, MOIIHOCTh, enNWHUIBI M3MEpeHus. DHeprus. KuHeTmueckas W NOTEHIMAIbHAS >HEPTHUS
Tesna. 3aKOH COXPaHEHUS U NIPEBPALLEHUS SHEPTHUH.

BpamarensHoe nBumkeHue TBEpHOro Ttena. MomeHT Bpamjaromed cwibl. MOMEHT HMHEpLHH
MaTEpHaIbHOM TOYKHM, Tena. OCHOBHOM 3aKOH JMHAMHUKU  BpallaTeIbHOIO  JIBU)KCHHS.
Kunernueckast sHEprusi BpalaTeIbHOTO ABUKCHUS.

I'apmoHnueckue kojeOaHMs. YpaBHEHHE TIapMOHMYECKHMX KoyieOaHUH. AMIUIMTYJa, HEepuof,
yacToTa, Qa3a. CMelieHne, CKopocTb, YCKOPEHHUE MPH K0JIeOaTeIbHOM JIBHKEHUH, UX rpapuueckoe
n300pakeHue.

3aryxawoomue KoyiebaHus. YpaBHEHHE 3aTyxaroumx Kosiebanuil. Koaddumuent 3zaryxanus.
Jlorapudmuueckuii JekpeMeHT 3atyxaHus. BeiHyxeHHble konebanus. Pe3onanc.

Bonna. ITonepeunsie 1 IpoOAOIBHBIE BOJIHBL. Y PABHEHUE BOJIHBI, JIJIMHA BOJIHBI.

Axyctuka. 3BykoBble BOJHbBL. Ilopor cibimmmMoctd, OoneBoit  mopor. CyObeKTHUBHBIE
XapaKTepUCTHKU 3ByKa: BBICOTA, TEMOp, TPOMKOCTb. YIIbTpa3BYK, ero npumeHeHue. Mudpaspyk.
Ilonatue wupeanbHoro rasza. [asoBeiii mpomecc. M3orepmuueckuii, n300apHBIA, HW30XOPHBIH,
anuabaTHBIN pouecchl. ['a30Bble 3aKOHBI.

VYpasaenne Menzeneesa — Kitanefipona. OcHoBHoe ypasHeHne MKT.

UYucno creneHeil cBoboabl. BHyTpeHHss1 sHeprus uaeanbHoro rasa. CpeaHsisi JyinHa cBOOOJHOTO
npobera.

SABnenus mnepenoca B razax. Juddyszus. Pusmdeckuit cmbicn kodbdummenta auddy3um.
TennonpoBoHOCTh. PU3NMUECKUl CMBICT KO3 (UIIMEHTa TEIUIONPOBOJHOCTH. BHYTpeHHEe TpeHue.
duznyeckuii cMbIci K03 (ULIMEeHTa BHYTPEHHETO TPEHHUSL.

Kpucrannunueckoe ctpoenue tBépaoro tena. Kpucramnuueckas pemeérka. AHuzorponus. MoHo- 1
nonukpucTauiel. M3otponus. Bunael kpucramioB. TemioBoe IBHKEHHE 4YACTHL] B KpUCTAJUIAX.
TeruoBoe pacIlIMpeHHe TBEPABIX TEI.

XapakTepucTrKa KUIKOTO COCTOSIHUA. TertoBoe NBHKEHHE YaCTHIl. BA3KOCTh KMIKOCTH. 3aKOH
Crokca. BeiBoa hopmyiel Ba3kocTu metosioM CTokca.

[ToBepxHOCTHOE HaTsDKEHHE. [lOMOJHUTENBHOE MAAaBICHUE I10J HCKPUBJICHHOW ITOBEPXHOCTHIO.
®opmyna Jlamnaca. KanumisspHsle ssBIeHUS.
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28.

29.
30.

31.
32.
33.
34.
35.

36.
37.

38.

39.

40.

41.

42.

43.

dazoBble mpeBpamieHus. Jluarpamma paBHOBecusi (a3. PeanbHblii ra3. YpaBhHenue Ban-nep-
Baansca. Kputnueckoe coctosiHue BelecTBa.

OcHoBbl  TepmoguHamuku. OOparumble W HeoOpaTuMmble Tmporecchl. llepBoe  Hagaio
TepMoauHamMuKu. [lepBoe Hauano TepMOAMHAMUKH ISl U30TIPOLIECCOB.

Bropoe nawano tepmonunamuku. [ukn Kaprno. Cxema paboThl TEMJIOBOW MAalIMHBI. DHTPOIIHUSL.
CaoiicTBa sHTpOonuH. [IpuHIIMI BO3pacTaHusi SHTPOIIHH.

OnexkTpocraTuueckoe mnoje. HampsokeHHOCTh 3iiekTpocTratudeckoro mnosst. CUIOBblE JTUHUH, HUX
cBoiictBa. IloTox BekTopa HampsbkeHHOCTH. Teopema Octporpaackoro-lI'aycca. I[lpumepst ee
NpUMEHEHHs (paBHOMEPHO 3apspKeHHAas OECKOHEYHAs IUIOCKOCTb, TOBEPXHOCTHO 3apsiKEHHAs
chepa).

Pabora npu nepemenieHnn 3apsaa B AJIEKTPOCTATUIECKOM ToJie. [loTeHIman 31eKTpocTaTn4eckoro
10Ji. DKBUMOTEHI[UAIbHBIE TOBEPXHOCTH.

[IpoBOAHMKM B JJIEKTPUYECKOM II0JIE€. OJIEKTpOCTaTHdecKass MHAYKLUUA. ODIEKTPOEMKOCTh
MIPOBOHHKA.

Onekrpuueckuil Tok. Cuia Toka. Hanpspkenue. 3akon Oma Juist ydacTKa LENH, Uil TOJTHOM LIETIH.
Conporusienue. fBiaeHue cBEpXMnpoBoAUMOCTH. 3akoH Jlxoyms-Jlenua.

Tok B meramnax. Kiaccuyeckass teopus mpoBOAMMOCTH MeTayioB. Hanuuue conmpoTuBieHus B
MeTaJljiax, ero 3aBUCUMOCTh OT TeMIIEPaTypBhI.

Tox B momynpoBoguukax. CoOCTBEHHAas W TPHUMECHAs MPOBOJUMOCTH MOIYIPOBOJHHKOB. P-n
MePEexO/I.

Tok B anexTpoauTax. DneKTponTuieckas nucconuanus. 3akonsl dapanes.

Toxk B razax. HecamocTosTeNbHBII W  CaMOCTOATENbHBIH Tra30Bble  pa3psanbl. TuIbl
CaMOCTOSITENILHOTO Ta30BOT'0 pa3psa.

KonTakTHas pasHocTs noTeHnanoB. Pabora Beixona. Tepmomnapa u ee mpuMeHeHue.

MarnuthHoe mosie. CWIOBBIE JUHUM MAarHUTHOTO mojsi. Bekrtop marnutHOM uHaykuuu. lloTok
BEKTOpa MarHuTHOW WHAYKIMHU. 3akoH buo-Capapa-Jlamiaca, ero npuMeHeHHe JUisl pacuéra
MarHMTHBIX 0JIeH (KpyroBOTO TOKA, IPSIMOIO TOKA, COJIEHOM/1A).

Cuna Amnepa. B3zaumopelictBue napamienbHbix TokoB. Cuna JlopeHua. JIBuxkeHue 3apsyKEHHBIX
YaCTHUIl B IEKTPUYECKOM U MarHUTHOM MOJISX.

OnexTpoMarauTHas nHAyKuuA. [Tpasuiio Jlenna. 3akoH 31€KTpOMarHUTHON MHIYKIUH.
Camounnaykuus. UTHAYKTUBHOCTB. DHEPIrHsi MATHUTHOTO MOJIS.

IIpupona ceera. KopnyckynsipHO-BOJIHOBOM Jyau3M.

OtpaxkeHre U MpesioMiIeHHe cBeTa. AOCOJIOTHBI M OTHOCUTENBHBIN MOKAa3aTelnu MpPeIoMIICHUS
cpensl. [lonnoe orpaxkenue. Tonkas nuH3a. OCHOBHBIE NOHATHA (ONTHYECKAs OCb, ONTUYECKUI
LEHTp JUH3BI, (POKYyC, onTHYecKoe u3o0pakeHue). @opMyia TOHKON JUH3BIL.

Wntepdepennus csera. HeoOxoaumoe ycinoBue HaOmoneHUs MHTep(EepeHLuu cBeTa. YCIOBHE
Ha0JII0/IeHNsT MaKCUMYMOB U MHUHUMYMOB MHTEHCHUBHOCTHM CBeTa. PacueT MHTep(epeHIMOHHOI
kaptunbl. Kosbiia Hetotona. [lpumenenune narepdepenunu.

Hudpaxus ceera. OObscHeHUE siBIEHUS AU(paKklUK HAa OCHOBE MpuHLUNa [toiirenca-Openens.
Hudpakius Ha oxaHol menu. J[udpakuvonHas pemerka. Paspemaromas cnocoOHOCTb
TU(GPAKIUOHHOMN PEeIIeTKHU.

EctecTBeHHBIN M NONApU30BaHHBIA cBeT. [lonmydeHune monsipU30BaHHOTO cBeTa. 3aKOH Mairoca.
JBoitnoe  mydenpernomiienne. CBoOCTBa OOBIKHOBEHHOTO Y HEOOBIKHOBEHHOTO  JIYYEH.
[lonapuzanus cBeTa Npu OTPaXEHUM OT IUAIEKTpUKa. 3akoH bprocrepa. SIBnenue BpamieHus
IJIOCKOCTH MOJISIPU3ALINH.

TennoBoe wu3znydyeHue. AOCOMIOTHO uepHOE Teno. 3akoHbl TeruioBoro wusnydenus (Credana-
bonsiimana u Buna).

Crpoenue atoma. Ilnanerapnas mozaens aroma Pesepdopaa. KBantoBast Teopusi CTpoeHHs aToMa.
[TocTtynatel bopa.

®oTorddexT, ero Buabl. 3akoHbI HoTodPdexTa. YpaBHeHHE DHHINTEHHA.

22



8 YuedHo-MeTOAMYecKOEe M HHPOPMALMOHHOE 00ecTedeHHe TUCIUTIINHBI (MOTYJIs1)

1.

8.1. OcHoBHas JuTepaTypa
JNemuauenko, B. M. ®usnka [DnexTponHsbIii pecypce] : yuebnuk / B. U. lemuauenxo, U. B. Jle-
MHUTYEKHO. - 6-¢ u31., mepepad. u jor. - DnekTpoH.aaH. - Mocksa : UTHOPA-M, 2021. - 581 c. -
(Beiciiee oopazoBanue - bakanaBpuar)
boaynos, E. H. ba3oBbIii kype pu3uku: MexaHuKa, MOJICKYyJIsipHas (hU3uKa, dJEKTPOCTATH-
Ka, TOCTOSTHHBIN JIEKTPUICCKUI TOK, MAarHETU3M, BOJIHOBAsI OIITHKA, SJIEMEHTHI KBAHTOBOW MeXa-
HUKH, aTOMHOU U sifiepHON (hu3uku [ DnekTpoHHBIH pecypce] : yueonuk / E. H. boaynos, B. 1. Hu-
KUTYEeHKO, A. M. IletyxoB. - Dnekrpon.nan. - Cankr-IlerepOypr : III'YIIC, 2020. - 319 c. -
Buemnsist cepuika https://e.lanbook.com/book/156026
IMaguos, C. B. O6mas ¢usuka [DnekTpoHHBIN pecypc] : cOopHUK 3a1ay : yaueOHoe mocodue / C.
B. IlaBnos, JI. A. Cxunerposa ; noxa pen. C. B. I1aBnosa. - Dnekrpon.nad. - Mocksa : UHOPA-
M, 2021. - 319 c. - (Beicuiee oOpa3oBanue - bakanaBpuar).
Kann, Koncrantun bopucoBuy. Kypc o6mieit ¢puszuku [ IaeKTpoHHBIN pecypc] : yueOHOoe 1moco-
oue / K. b. Kann. - Dnekrpon.nas. - M. : KYPC : Uadpa-M, 2018. - 360 c. - BuemHsis ccbuika:
http://znanium.com/go.php?id=956758
Ky3bsmnueBa B. A.Kypc nexnuii mo obmielt ¢pusnke. [DneKTpoHHBIN pecypc] : Kypc Jekmmii / B.
A. Ky3pmuuena. - Onextpon.aan.Y. 1 : Mexanuka u MonekynspHas ¢pusuka. - Mocksa : MOCKOB-
CKasl rocyJlapCTBEHHas akajemus BojgHoro Tpancrnopta (MI'ABT), 2016. - 109 c.
KonbrioBa, Oxcana CepreeBHa. Kypc o6melt ¢pusuku [DneKTpoHHBIH pecypc] : yuedHoe moco-
oue / O. C. KonbuioBa. - DnektpoH.naH. - CraBpomnoins : M3narensctBo "AI'PYC", 2017. - 300 c. -
Buemnsis cepiika: http://znanium.com/go.php?id=975925

8.2 JlonostHuTE IBHAS JINTEPATypa

. I'paGoBckuii, Poctucinas UBanoBuy. Kypc ¢usukn : [yueb. moc.] / P. U. I'paboBckwii . - M3x. 9-

e, crepeotut. - CIIG. [u ap.] : Jlans, 2006. - 607, [1] c. - (Yuebuuku 171 By30B) (CrenuanbHast
IuTepaTypa)

Tpodumona, Tancusi UBanoBHa. Ou3zuka : yyeOHUK : 71 CTY. BY30B 10 TEXHUY. HAMPABI.
noarot. / T. . Tpodumoga. - 2-¢ uz., nmepepad. u mom. - M. : Akanemus, 2013. - 344, [2] c. -
(Bsiciiee npodeccuonanbHoe obpazoBanue.) (bakanaBpuar)

Tpodumona, Tancus UBanoBua. Kypc pusuku : yued. moc. Ui HHKEHEPHO-TEXHUY. CIIEll. BY-
30B/ T. U. Tpodpumosa. - 10-e u3xa., crep. - M. : Akagemus, 2005. - 557, [2] c. - (Beicuee mpo-
(dheccuonaapHOE 0Opa3oBaHUE)

Coopuuk 3a1a4 no ¢usuke : yued. mocod. A CTy. OYHOTO U 3204YHOTO OTJEICHUN BY30B IH-
meBoro u arpapuoro npodwuns / [mox pen. K. B. TToka3zeesa]. - CII6. [u ap.] : Jlans, 2006. - 365,
[2] c. - (YueOHuku ais By30B) (CriennanbHas TUTEpaTypa)

Coopuuk 3a1a4 no ¢usuke : yaed. mocoO. ais By3oB / P. 1. bessepxusis [u ap.] ; mox pen. P. U.
I'pabosckoro . - CII6. [u ap.] : Jlans, 2007. - 126, [2] c. - (Yuebuuku ans By3oB) (CrenuanbHas
TuTepaTypa)

Caseaben, Urops Baagumuposuy. Kypc o6meit ¢pusuku / U. B. CaBenbes. - (Y4eOHUKH U1
By30B) (CnennanpHas nuteparypa). Tom 1 : Mexanuka. MonekynspHas ¢usuka. - , U3z. 5-e,
ctep. - CIIO. [u ap.] : Jlans, 2006. - 432 c.

. CaBeabeB, Urops BnagumupoBuy. Kypc obmieit pusuku / U. B. CaBenbes. - (YueOHUKH

st By3oB) (CrienmanbHas nutepatypa). Tom 3 : KBantoBas ontuka. AToMHas pusmnka. Pusuka
TBepoTO Tenma. Gu3nKa aTOMHOTO Si7pa U AJIEMEHTAPHBIX YacTHll. - , 3. 5-e, crep. - CII6. [u
ap.] : Jlans, 2006. - 317, [1] c.

Caseabes, Urops BaagumupoBuu. Kypc obmeit dusuku / U. B. CaBenbes. - (YueOHUKH
s By3oB) (CrienmanbHas mutepatypa).  Tom 2 : DnekTpuuecTBo U MarHeTusM. Bomusl. Ontu-
Ka. - , 3. 5-e, crep. - CIIO. [u mp.] : Jlans, 2006. - 496 c.

Caseaben, Urops Biaagumuposuy. COOpHHUK BOIIPOCOB U 33/1a4 110 oouiei pusuke : yueO. mo-
cobue 11 CTy. By30B, 00y4. 1o Hampasi. 510000 "EcrecTBeHHbIC HAYKH B MaTeMaTHKa',
540000 "TTenarornueckue Hayku", 550000 "Texnuueckue Hayku'" / . B. CaBenbes . - U3n. 3-e,

23


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

ctep. - CIIO. : Jlanb, 2005. - 288 c. - (Knaccuueckue 3a1a4HUKU U MPAKTUKYMBI) (YUeOHUKHU st
By30B. CrieruanpHas JUTepaTypa))

10. Tpodumosa, Tancus UBanoBHa. COOpHUK 33134 110 KypCy (PU3UKHU C PELICHUSIMH : y4eO. 1mo-
co0. mis crya. By3oB / T. U. Tpodumona, 3. I'. [1aBnosa. - U3a. 7-e, ctepeorurr. - M. : Beicias
mkona, 2006. - 589, [3] c.

11. YeproB, Adexcanap I'eoprueBud. 3agaunuk 1o ¢usmke : [yued. moc. ais ry3oB] / A. I'. Uep-
TOB, A. A. BopobneB. - 13x. 8-¢, nepepad. u non. - M. : @uszmariur, 2009. - 640 c.

B) MeTOoAHYecKHe Pa3padoTKu:

1. O6mas ¢usuka : 1abopaTOPHBII MPAKTUKYM 10 Kypcy "®usuka" mis ctyn. mo Hamp. 111100
"3oorexuus", 110400 "Arponomus" u 250100 "Jlecroe neno" / [E. B. CnaBopocoga, 1. H. Co3o-
HoBcKas| ; MCX PO, ®I'OY BIIO BI'MXA, Kad. Beicmieii marematuku u Gpu3uku. - Boyorna ;
Momnounoe : U1 BITMXA, 2011. - 86, [1] c. - bubauorp. B xoH1e i1abd. padbot

2. Obmas ¢pusuka [DeKTpoHHBIN pecypc] : 1TabopaTOpHBIN MPAKTUKYM 1O Kypcy "®Pusnka" mis
cryn. o Hanp. 111100 "3oorexuus", 110400 "Arponomus" u 250100 "Jlecnoe neno" / [E. B.
CnaBopocosa, 1. H. Cozonosckas] ; MCX PO, ®I'OY BIIO BI'MXA, Kad. Briciieit matemaTu-
KM ¥ PU3HKH. - DIIEKTPOH. AaH. - Boioraa ; Monounoe : I BTMXA, 2011. - 87 ¢. - Cucrtem.
TpedoBanusi: Adobe Reader. - DiekTpoH. Bepcus mey. myOiIuKamuy . - Pexum gocryrna:
http://molochnoe.ru/bookdl/?id=158. - buGnuorp. B KoHIie 1a0. paboT .BHemHss cehlIKa:
https://molochnoe.ru/ebs/notes/158

8.3 Ilepeuens MHGPOPMALMOHHBIX TEXHOJIOTHIA, HCIOJIB3yeMbIX NPH MPOBEIEHNH HAYYHO-
HCCJIe0BATEIbCKOM PadoThl, BKJIKYASA NepedeHb MPOrPpaMMHOro odecrnedeHusi 1 UHGOPMAMOH-
HBIX CIIPABOYHBIX CHCTEM

.JInueH3n0HHoenporpaMMﬂoeoﬁecnequue:

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. OTECYECCTBCHHOC

Astra Linux Special Edition PYCB 10015-01 Bepcuwu 1.6.

1C:Ilpeanpustue 8. Kondurypanus, 1C: byxrantepus 8 (yuebHas Bepcus)

Project Expert 7 (Tutorial) for Windows

CIICKoncynbrantlIntoc

KasperskyEndpointSecurity mis 6usneca CtaHaapTHbIH

CB0001HO pacnpocTpaHsieMoe JUIEH3MOHHOE POrPaMMHOe o0ecreyeHue:

OpenOffice

LibreOffice

7-Zip

Adobe Acrobat Reader

GoogleChrome

B T.4. OTCYECCTBCHHOC

Sunekc.bpaysep

HNudopmaniuoHHbIE CIPABOYHbIE CHCTEMBI
— Ennnoe okHO mocTyma kK 00pa3oBaTeIbHBIM pecypcamM— pexxuM poctyna: http://window.edu.ru/
— UTIC «KoncynwsrantlInrocy — pexxum gocrtyma: http://www.consultant.ru/
— Unrepdakc - LleHTp packpbIThs KOPIOPAaTUBHON MHPOPMAIUH (CepBEpP PACKPITH HHPOpMa-

1uK) — pexxum pocryna: https://www.e-disclosure.ru/
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— Uudopmanmonno-npasooii mopran TAPAHT.RU — pexwum nocryma: http://www.garant.ru/

— ABTOMaTHU3UpOBaHHAas crpaBouHas cucreMa «Cenbxo3TexHuka» (Web-Bepcust) - pesxuM I0CTyII:
http://gtnexam.ru/

IIpodeccuonaibabie 6a3b1 JAHHBIX

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

— Haykomerpuueckas 0a3a JaHHBIX SCOPUS: 0a3a JaHHBIX pedepaToB M IUTHPOBAHUSI— PEKHUM JIO-
cryna:https://www.scopus.com/customer/profile/display.uri

—  OdunmanbHbiicai TdenepalbHONRCITY)KOBITOCY TapCTBEHHONCTATUCTHKU—  PEXKUM  JIOCTYIA:
https://rosstat.gov.ru/ (OTKpBITEIHA JOCTYII)

— Poccumiickas Axkamemuss Hayk, OTKpBITBI AOCTYNl K HAy4dHBIM JKypHajaM — PEXHUM JIOCTYyIIa:
http://www.ras.ru(OTKpsITBIH OCTYII)

— OdunmanbHbIil calT MUHHCTEPCTBA CENIBLCKOro X03saicTBa Poccuiickoit deaepaiuu — pexkuM J10-
cryna:http://mex.ru/ (OTKpBITEII TOCTYII)

JJIeKTPOHHBbIEe OUOJIMOTEYHbIE CHCTEMbI:

o OnekTpoHHBI  OuOmmoreunsnii  karamor Web  HWPBUC -  pexum  mocryma:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

o DBC JIAHbB - pexxum mocrtyna: https://e.lanbook.com/

OBC Znanium.com — pexxum gocrtymna: https://new.znanium.com/

DBC FOPAUT — pexum nocryna: https://urait.ru/

3BbC POLPRED.COM: http://www.polpred.com/

DnekTpoHHass OHOIMOTEKAa W3IaTEIbCKOro IieHTpa «Axamemus». https://www.academia-
moscow.ru/elibrary/(xomnexuus CI1O)

o DBC ®I'bOY BO Bosoroackas IMXA — pexxum noctyma: https://molochnoe.ru/ebs/

O O O O

9. MaTtepuaibHO-TEXHUYECKOE O0ecneyeHne T CUUIIITUHbI

VYuebnas aymutopus 1237 Kabunet puszuku. MexaHuka u MOJeKyIsipHas GU3UKa, U TPOBEIACHUS
MPAKTUYECKUX U Ja00paTOPHBIX 3aHATHH.
OCHaIIEHHOCTB:!
VYuebHas mebenb: cToibl — 8, cTyibs — 16, 1ocka yueOHas
OcHoBHOE 000pyZI0BaHUE U HATJISAIHBIE TOCOOUS: TprOOMeTp, MasTHUK O0epOeKka, MaTeEMaTHIECKUM U
¢bu3nyeckuit MasITHUKU, PYKUHHBII MasTHUK, YyCTAHOBKA JUISl H3YYEHUS 3aKOHOB YIPYToro U Heynpyro-
ro yJapa Teji, yCTaHOBKa JUIsl U3y4eHUs ynpyrux aegopmaiuii, ycranoBka Juist onpenenenust CP/CV,
HACOC, YCTaHOBKA JUIsl ONPeIETICHUs BA3KOCTH KUAKOCTH MeToJoM CTOKCa, BUCKO3UMETPHI, YCTAHOBKA
IS oTipeiesieHust Kod((QUIEHTa IIOBEPXHOCTHOTO HATSHKEHUST METO/IOM OTPBIBA KOJIBIIA, CEKYHIIOMED,
IITAaHT€HLUPKYIIb, MUKPOMETD, TUHEHKH, TEPMOMETPBHI.
VYuebnas ayautopus 1234 miist IpoBeAeHUs 3aHATHIA JTEKIIMOHHOTO U CEMHHAPCKOTO THITA (TIPAKTHYECKHE
3aHATHS); TPYNIIOBBIX U MHIMBUAYAIBHBIX KOHCYJIbTALMHI; TEKYILEro KOHTPOJIS U IPOMEXYTOYHOM aTTe-
CTaluu
OCHalIeHHOCTB:
VYuebnas mebdenb: ctonsl — 40, ctynbsa — 70, 1ocka yueOHas, kademnpa.
OcHoBHOE 000pyZI0BaHUE: SKpaH [yl TpoeKTopa 1 mT., MpoeKTop - 1 MIT., KOMIBIOTEP B KOMIUIEKTE - 1
IIT.
VYuebnas ayautopus 1238 Jlabopatopus obmieit puszuku, A npoBeaeHHs 1a00paTOPHBIX 3aHATHHA.
OcHaIEeHHOCTD:
VYuebHas MebOenb: CTOJIbI 1abopaTopHble — 9, CTYbs — 28, gocKa yueOHast, mKad s XpaHeHus y4eOHOro
Marepuana — 4 mr.
OcHoBHOE 000pYZ0BaHUE U HATJISIIHBIE TOCOOUS: TPUOOMETP, MPY)KUHHBIA U MaTEMaTUYECKUIA MasiTHUKH,
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YCTaHOBKA JUTsI onpeeneHust Kod(hduiimeHTa moBepXHOCTHOTO HATSHKCHUS KUJAKOCTH, YCTAHOBKA JIJIst
omnpezeseHus Bsi3kocTr MetoqoM CToKca M BUCKO3UMETpa, yctaHoBKa st onpenenerus Cp\Cv, Hacoc,
YCTaHOBKA JIJIs1 OTIPEICIICHUS yIeIbHOTO COMPOTUBIICHUS MPOBOJIHUK, TEPMOIIapa, MUKPOAMIIEPMETP
TIIT-105, Mara3uH CONPOTUBIEHUH, JIEKTPOIUIMTKA, YCTAHOBKA JIJIs1 UCCIIEA0OBAHUS 3aBUCUMOCTH COIPO-
TUBJICHUS] METAJJIOB U TIOJYIIPOBOJHUKOB OT TEMIIEPATYPHI, IIEKTPOILIUTKA, MylabTUMeTp BP-11, ycra-
HOBKa JJI U3Y4YEHUS 3aKOHOB MTOCTOSTHHOTO TOKA, MOJISIPUMETP C KIOBETaMH Pa3HOM IJIMHBI, CEKYHIOMED,
JIMHEUKH, CeKYHJIOMEPBI, IITAHTCHIIUPKYJIb, MUKPOMETP.
VYuebnas aynuropus 1229 Kabuner Gpusuku. INEKTPUUIECTBO U MarHETU3M, IS TIPOBEICHUS ITPAKTHYEC-
CKHUX U JJAOOPaTOPHBIX 3aHATHIH.
OCHAIlEHHOCTE:
VYuebnas mebenb: ctoasl — 13, crynbs — 34, nocka yyeOHasi.
OcHoBHOE 000pyIOBaHUE U HAIJIAIHBIE TOCOOUS: YCTaHOBKA JJIsl U3ydeHus 3akoHoB Kupxroda, (peocrar,
aMIIepMETPBI, BOJIbTMETPbI, CONPOTUBIICHUS, BEIIPSIMUTEID), YCTAHOBKA ISl IPOBEPKH 3aKOHOB MEPEMEH-
HOTO TOKa (aMrepMeTp, BOJIbTMETP, PEOCTAThl, KATYIIKH UHIYKTUBHOCTH, KOH/IEHCATOPHI, BBIIPSIMUTEb,
MEPEMEHHOT0 TOKA), TepMOIapa, MUKPOAMIIEPMETP, JJIEKTPOILIIUTKA, TEPMOMETPHI, Mara3uH COMpPOTUBIIE-
HUH, YCTAaHOBKA JIJISl HCCIIEAOBAHUS 3aBUCUMOCTH CONIPOTUBJICHHSI IPOBOTHUKA U MTOIYIPOBOAHUKA OT
TEeMIIepaTyphl, JIEKTPOIIUTKA, MylbTuMeTp BP-11, ycranoBka ajis u3ydenus p-n nepexojaa (MUUIHam-
MIEPMETPBI, BOIIbTMETP, PEOCTaT, BRIIpSIMUTEND B-4-12 ocuminorpad 31ekTpoHHbINH yuyeOHBIH), ycTaHOBKA
JUTSL CHSITUSL XapaKTEPUCTUK TPAH3UCTOPA, YCTAHOBKA IS CHATHS XapaKTEPUCTHK TPEXIIEKTPOIHOM JTam-
Tbl, ocurIUIorpad, ycTaHOBKa AJis ONpeeNIeHUs TOPU3OHTATILHON COCTABISIONIEH HHAYKIIUU MAarHUTHOTO
noJist 3emun (TaHTeH-0yCccolib, peocTaT, K04, Bempsmutens B C-4-12. 9 | amnepmerp).

CrangapTHO 000pYAOBaHHBIE JIEKIIMOHHBIE ayJIUTOPUU JAJISl MPOBEACHUS WHTEPAKTHUBHBIX JICKIIUM:
BHJICOMTPOEKTOP, IKPAH HACTCHHBIM.

Jlyis mpoBefeHUs BUPTYAIbHBIX JTAOOPATOPHBIX pabdOT KOMIIBIOTEPHBINH Kiacc. B kommbpioTepHOM
KJ1acce JIOJDKHBI ObITh ycTaHoBIeHBI cpencTBa MS Office _ :Word, Excel.

OBECIHEYEHUE OBPA30OBAHUSA 1JIs1 JIUL C OB3

st obecnieyeHust oOpa3oBaHUsI UHBAIUIOB U JIUIl C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3]I0POBbS
peanu3anus TUCIUTUTMHBIMOXKET OCYIIECTBIISATHCS B aIalITUPOBAHHOM BUJIE, UCXO/IS U3 UHIUBUAYATbHBIX
MCUXO(U3UUECKUX 0COOCHHOCTEH W TI0 JIMYHOMY 3asBICHUIO OOYYAIOIMIErocs, B YaCTH CO3/IaHUs CICIU-
aJIbHBIX YCIIOBUM.

B cnienmanbHbIe YCIOBHS MOTYT BXOJIUTh: MPEJOCTABICHUE OTIACIHHONU ayUTOPUH, HEOOXOTUMBIX
TEXHUUYECKHUX CPEJICTB, MIPUCYTCTBUE aCCUCTEHTA, OKA3bIBAIOIIETO HEOOXOIUMYIO TEXHUYECKYIO TTIOMOIIIb,
BBIOOp (hOPMBI MPETOCTABICHUS MHCTPYKIIUU TIO TIOPSIAKY MTPOBEACHHS TEKYIIEr0o KOHTPOJISI U TIPOMEXKY-
TOYHOM aTTeCTalluM, UCIOJIb30BAHUE CIELHAIBHBIX TEXHHMUYECKUX CPEICTB, MPEIOCTABICHUE IEpPEpbIBA
JUTs TIpUeMa THIIH, JIEKapCTB U JIp.

Jnst au1 ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 37J0POBbS MPEYyCMOTPEHA OPTaHU3alUsl KOHCYIbTa-
AN C UCTIOJIH30BAHUEM DJICKTPOHHOM MOYTHI.

Y4eOHO-METOAMYECKHE MaTepHalbl Al CaMOCTOSATEIbHON paboThl O0YJArOMIMXCS U3 YHCTa UH-
BAJIMJIOB U JIUI] C OTPAaHMYEHHBIMU BO3MOXKHOCTAMH 3710poBbs (OB3) mpenocrapnsatoTcs B hopmax, agar-
TUPOBAHHBIX K OTPAHUYEHUSAM UX 3I0POBbS U BOCIPUATHUS HHPOPMAIUH:

st it ¢ HapyIeHUsIMH 3pEHUS:

— B IieyaTHOU popme yBeTHMUeHHBIM HIpUdTOM,

— B (hopMe JIEKTPOHHOT'O IOKYMEHTA.

JList U1 ¢ HapyIICeHUSIME CTyXa:

— B IIeYaTHOM opme,

— B hopMe 2IIEKTPOHHOTO JTIOKYMEHTA.

Jnst mnn ¢ HapyIeHUsIMH OTIOPHO-IBUTATEIHLHOTO anmapara:

— B 1e4atHo opme,

— B hopMe JIEKTPOHHOT'O IOKYMEHTA.

JlaHHBIN MepevYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBHCUMOCTH OT KOHTHHIE€HTa 00YJaroIInX-
csl.

10. ITepevyenb KOMIETEHIHIA, ITATIBI, IOKA3ATEIH U KPUTEPUH OLIEHUBAHUSA
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Ha3Banue qucnMmIMHbBI (KO M Ha3BaHHE HATIPABJICHHUS MOATOTOBKH)
®dusmka (35.03.05 — CamoBoacTBO)

Lenb qUCIUILIMHBL

— ¢opMupOBaHUE MIPENCTABICHUH, TOHATHIA, 3HAHII 0 (PyHTaMEHTAIBHBIX 3aKOHAX KJIACCHYECKOW U COBPEMEHHOU (PH3UKH U
HABBIKOB MPUMECHEHUS B IPOPECCHOHAIBHOM NEATEILHOCTH (PU3NICCKUX METOJIOB U3MEPECHUN U MCCIICIOBAHMIA.

3amauy JUCIUILINHGI

- U3YYCHHEC 3aKOHOB MEXaHHKH, TEPMOJAMHAMUKH, JICKTPOMArHETU3Ma, ONTHKH; aTOMHOMN (DU3UKU;
- OBJIQZICHUE METOJaMH JJa0OPAaTOPHBIX MCCIIEAOBAHMIIM;

- BI)Ipa6OTKa yMCHI/IfI 10 IPUMCHCHUIO 3aKOHOB (1)I/I3I/IKI/I B CEJIbCKOXO03SMCTBEHHOM MIPOU3BOJCTBEC

B nporniecce ocBOCHUS JaHHOM JUCIMILINHBI CTYACHT (DOPMUPYET U JEMOHCTPUPYET CICIYIOIINE

OO1IEKyIbTYpHBIC KOMIICTCHIIUU

Komnerenmmu

[Tmaaupyemseie pe3ynbTaThl 00ydeHus (MH-

Nunexc | DopmyIHpoBKa

TUKATOPBI JOCTHKEHUST KOMITETEHIIHH )

Texuomoruu dhop-
MUPOBaHUS

‘Dopma O1IeHOYHOTO
cpencTBa

CrymneHu ypoBHEH OCBOEHHSI KOMIIE-
TEHLIUU

Oo61enpodeccHoHaNbHBIC KOMIICTCHIIUN

OIIK-1

CriocobHOCTE  pemaTh
TUIIOBBIE 33Ja4ydl IPO-
(dbeccuoHanbHON  Jies-
TENBHOCTH Ha OCHOBE
3HAHUM OCHOBHBIX 3a-
KOHOB MAaTeMaTHYECKHX
U CCTCCTBCHHBIX HaYyK C
MpUMEeHeHneM  HHGDOp-
MalOHHO KOMMYHHUKa-
ITUOHHBIX TEXHOJIOTHH.

WNA-1opk-1 JeMoHCTpHpYyeT 3HAHWE OCHOB-
HBIX 3aKOHOB MAaTEMAaTHYECKHX M €CTe-
CTBCHHBIX HAy4YHBIX, a TaKXe OOIIenpo-
(heCCHOHANBHBIX JUCIUILUINH, HEOO0XOIH-
MBIX JJISl pEIIeHUs THIIOBBIX 3a/a4 MpH
BO3/IEJIBIBAHUM OBOIIHBIX, IUIOJOBBIX, JIE-
KapCTBEHHBIX, JCKOPATUBHBIX KYJIbTYP U
BHHOTpaa

WN-20nk-1 Wcrionp3yer 3HaHUS OCHOBHBIX
3aKOHOB MaTEMAaTHYECKUX U €CTECTBEHHBIX
HayK IS PEIICHHs CTaHIAPTHBIX 3a7a4d B
o0Jy1acTH cagoBOACTBA

WNA-3onk.1 Ilpumensier uH(OpMaMOHHO-
KOMMYHUKAIIIOHHBIE TEXHOJIOTHU B pEIlle-
HMHU THIIOBBIX 3aJa4 B 00JacTH CaJoBOj-
CTBa

Jlexun

JlaGoparopHsie pa-
0OTHI

Pemenue 3amau

TectupoBanue

3amagu It caMo-
CTOATEIHHOTO pe-
HHICHUSA

CobecenoBanue

Oruer no 1abopa-
TOpHOM paboTe

Tect

Pedepar

Huzxe IOPOroBOro
(Heyn0BJ1eTBOPHUTEIbHbI)
TpeOyemble 3HaHUSI, YMCHHS U BiaJie-
HUS HEe CPOPMUPOBAHBI.

IHoporoeswiii
(yaoB1eTBOPHUTEJIbHbIIH)

3HaeT OCHOBHBIC ()U3UYCCKUE SIBIIC-
HUS; pyHIaMEHTaJIbHBIE TIOHSTHUS, 3a-
KOHBI M TEOPHH KJIACCHYECKOH U CO-
BpeMEHHOU (PpH3HKH;

IIpoaBuHYyTHI

(xopowo)

‘YMmeer BbIIENATH KOHKPETHOE (U3U-
YeCcKOe COJIEp>KaHUe B MPHUKIATHBIX
3ajavax Oynyuiei AesTenbHOCTH;
Beicoknii

(oTJIMYHO)

Brnaneer meTomaMu uccieqOBaHUR U
AQHAJIM30M TIOJIyYEHHBIX PE3YJIbTaTOB;
croco6eH K 0000IIeHNI0 U CTaTUCTH-
geckoil 00paboTKe pe3yabTaToB OIIbI-
TOB, MOXET ()OPMYJINPOBATH BHIBOJIBI
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