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1 Ieau u 320294 AN CHUILIHHBI

Heab m3ydenus AucuumiauHbl «Pusnkay: GOpMHUpPOBAHUE IpECTaBIIE-
HUMN, NOHATHM, 3HAHUN O (QyHIAMEHTAIBHBIX 3aKOHAX KJIACCUYECKOW U COBPEMEH-
HOM (PM3HMKHU U HABBIKOB MPUMEHEHUs B MPOGECCUOHATBHON JEATEIbHOCTH (PU3H-
YECKHX METOJIOB U3MEPEHUN U UCCIIEIOBAHUIA.

3agauM AMCUMIIMHBL:

1. H3ydeHune OCHOBHBIX 3aKOHOB MEXAaHUKH, TEPMOJMHAMUKHU, 3IIEKTPO-
MarHeTrus3Ma, ONTUKH, aTOMHON (PU3UKH U OCBOCHHE METOJIOB PEIICHUS 3aj1ad;

2. Pa3BuTHE TOTUYECKOTO MBIIICHUS;

3. Osnanenue MeTogamMu Ja0OPATOPHBIX UCCIIETIOBAHUI;

4. BrpipaOoTka yMEHHUI U HaBBIKOB MO MPUMEHEHUIO 3aKOHOB (DM3UKH, He-
OOXOIMMBIX JJIsi BBIOpAaHHOW CHEIHATBbHOCTH W Ui MPUMEHEHHUS MOJyYEeHHBIX
3HAHUU B UHKCHEPHOU MPAKTUKE;

5. JleMoHcTpaius CBA3U pa3/ienoB PU3UKU C MPAKTUYECKUMHU 3a/Ja4aMU;

6. Pa3BuTme yMeHHMs HCIOJIB30BATh 3aKOHBI (PU3UKU AJISI PELICHUS IpU-
KJIQJHBIX 337a4 U TPaMOTHO MHTEPIPETUPOBATH UX PE3YJIbTATHI.

2 MecTto nucuniuiuabl B cTpykrype OOII

Jucnuminna «®@usnka» oTHOCUTCA K bioky 1 «JlucuumivHbl (MOTYIIH )»
00s3aTeNIbHOM YacTHU NMpOorpaMMbl OakaliaBpuara B CTPYKTYype (penepaibHOro rocy-
JApCTBEHHOr0 00pa30BaTEIbHOIO CTaHAApTa BBICIIEr0 OOpa30BaHMs MO HaIpaB-
nennto nmoarotoBku 35.03.02 TexHONOrus JeCO3aroTOBUTEIBHBIX U JE€PEBOIEpE-
pabaTbIBAIOIIMX ITPOU3BOACTB.

WNupexc nucuumuinabl o yuebHoMy miany: b1.0.06.

JMucunminHa «®@u3nka» H3ydaeTcsi ¢ IEPBOTO CEMECTpa MEPBOro Kypca Io-
TOMY 0a3upyeTcsl Ha 3HAHUSAX M YMEHHUSX, TOJYYCHHBIX CTYJCHTAMHU TIPHU U3yUe-
HUU IIKOJIBHOTO Kypca PU3MKKN |, u3ydaeMmoi napasmiensto, nucuumimae b1.0.05
«Marematuka.

K 4uncny BXOJHBIX 3HAHWUM, YMEHUH U TOTOBHOCTEU CTYIEHTA, IIPUCTYIIALO-
HIEro K U3YYEHUIO AUCIUIIIUHBI «DHU3nKay, T0IKHO OTHOCUTHCS CIIEAYIOIICE:

- 3HAHUE OCHOBHBIX 3aKOHOB MEXAHWKH, MOJEKYJSIPHOU (DU3UKU, TEPMOIH-
HaMHKH, 3JIEKTPOMArHeTu3Ma, ONTUKU U aTOMHOU (PU3UKU;

- HaBBIKU B MOJTOTOBKE, OPraHU3AIMK, BBIOJHEHUU (U3UYECKOTro Jiabopa-
TOPHOI'O SKCIIEPUMEHTA;

- YMEHHUE aHAJIU3UPOBaTh, 0000IIATh U JAENIaTh BHIBOBI.

Huctunnna «®uszuka» sBigercs 0a30BOM AJIs MOCIEAYIOET0 HU3yYEeHHUs
mucuuiinH:  b1.0.12.01 «Teopernueckas mexanuka», 51.0.12.02 «ConpoTusie-
Hue MarepuaiioB», b1.0.15 «DnekTporexHuka u snektponrka», b1.0.14 «Temno-
TEXHUKA.

3 Komnerenunuu odyuyawiuerocsi, opMupyembie B pe3yJjbTaTe OCBOCHHS JTHC-
HMILINHBI



Kox m HamMeHOBaHHMe KOMIIETEH-
A

KO}I N HANMMECHOBAHUEC HHIANKATOPA TOCTHKCHHUA KOMIIETCHIINHA

YK-1 CrnocobeH ocymiecTBIsSTh
HOUCK, KPUTHYECKHH aHalM3 |
CHUHTE3 WHPOPMAINH, TPUMCHSATh
CHUCTEMHBII TOIXO0/ ATl peIeHUs
MIOCTaBJICHHBIX 3374

N-1yk.. AHanmupyer 3amady, BELACIS ee 0a30BBIe COCTABISIONINE, OCY-
IIECTBILIET ICKOMITO3UIIMIO 3a/1a91

U-2yy.. Haxogut u KpUTHYECKH aHAIH3HPYeT WHPOPMANNIO, HEOOXOMH-
MYIO JUIS PEIIeHHs TIOCTABICHHON 3a1a4n

N-3yk.1 PaccmarpuBaeT BO3MOXKHBIE BapHaHTHI PEIICHUS 3aladi, OICHH-
Basi UX JOCTOMHCTBA M HEJOCTATKU

WJ1-4yy.1 I'paMOTHO, JOTMYHO, apryMEHTUPOBaHHO (opMHUpyeT coOCTBEH-
HBlE CYXICHUS W oueHkH. OTimuaer (GakThl OT MHEHMH, MHTEPIpETALHH,
OILIEHOK U T.JI. B PACCYKACHUAX JPYTUX YUYACTHUKOB JESATEIBHOCTH

WUJ1-5yk., Ompenensier ¥ OLEHUBAET MOCIEACTBHS BO3MOXKHBIX PEIICHUI
3aauu

OIIK-1 CrocobeH pemarb TUIO-
BBIC 3a7a4ydl MPOQECCHOHATBEHOM
JIeSITeIbHOCTA HAa OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB MaTeMaTuyie-
CKHX W €CTECTBEHHBIX HAyK C
MPUMEHEHHEM HWH(OPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI

WUN-1 opg1 JeMOHCTpUpYeT 3HaHWE OCHOBHBIX 3aKOHOB MaTeMaTH-
YECKUX W €CTECTBEHHBIX HayK, HEOOXOAWMBIX /ISl PEHICHUs THIIO-
BBIX 3a7a4 B OOJIACTH JIECO3arOTOBOK W TIEPBHYHON IepepabOTKH
JPEBECHHBI

UJ-2 onxa Mcmonmb3yeT 3HaHWS OCHOBHBIX 3aKOHOB MaTeMaTHYe-
CKHX W €CTECTBEHHBIX HAyK JJIS PEIICHUS TUTIOBHIX 33/1a4 B 00JIaCTH
JIECO3aroTOBOK W MIEPBUYHOM MepepadOTKU IpeBeCHHBI

NI-3 onk.1 [Ipumensier nHGOpMaMOHHO-KOMMYHHKAIIMOHHBIE TEX-
HOJIOTHW B PEIICHWH THUIIOBHIX 3a/lad B 00JACTH JIECO3aTrOTOBOK H
MIEPBUYHOM MepepabOTKU IPEBECHHBI

4 CTpyKTypa U coJep:KaHue JUCHUTITHHBI
OOuuii 00beEM TUCIUIUIMHBI COCTABIAET 9 3aYETHBIX €IUHMII.

4.1 CTpykTypa JUCHUNIMHBI

Ounas dpopma o0yueHus

Bupn y4ueGHoii paboTh Bcero gacos 1 CeMze 1P 3
AyauTopHbIe 3aHATHS (BCero) 183 68 64 51
B mom uucne:
Jlexiun 83 34 32 17
ITpakTHueckue 3aHATUS 50 17 16 17
JlaGopaTtopubie paboThI 50 17 16 17
CamocrosiTelbHas padora (Bcero) 97 32 62 3
KOHTPOJIb 44 8 18 18
Bua npomexyTo4HON aTTecTaluu 3a4eT 3a4er 9K3aMEH
O061as Tpya0EMKOCTb, YacChl 324 108 144 72
3au€THBIC €TUHUIIBI 9 3 4 2
3aounasi popma o0yueHus
Bun yue6Hoit paGoThI Bcero uacos 1 Rype 5
AyauTopHbIe 3aHATHS (BCEro) 36 18 18
B mom uucne:
Jlexuun 16 8 8
IIpakTHueckue 3aHsTHs - - -
JlaboparopHbie pabOTHI 20 10 10
CamocrosTejbHas padoTa 275 122 153
KOHTPOJIb 13 4 9
Bua npoMexyTo4HOM arTecTaliuu 3a4eT JK3aMEH
O6mas Tpya0€MKOCTh, 4achl 324 144 180
3auéTHBIC €TUHUIIBI 9 4 5




4.2 ConepxxaHue pa3aejioB JUCHHUILIMHBI

Pazoen 1. Quzuueckue 0CHOBbL MEXAHUKU.

[Ipeamer puzuku. Metoasl (HU3NUECKOTO HCCIEIOBAHUS; OMBIT, THIIOTE3A,
AKCIIEPUMEHT, Teopud. [uanextuyeckuil marepuanusMm U ¢usnka. Baxuewiue
sTanbl UCTOpuM (u3uku. Poib GU3uMKU B pa3BUTUM TEXHUKH M arpONpPOMBIILUICH-
HOTO MPOU3BOJCTBA; BIUSHUE TEXHUKU Ha pa3BuTue pusuku. Gusuka Kak KyibTy-
pa monenupoBanus. Kommneiorepsl B coBpeMeHHoM ¢usuke. Pons ¢pusmku B cTa-
HOBJICHUM WH)KEHEpa JIECHOTO U JIECOMAapKOBOr0 XO3sIicTBAa M arpoHoMa. OOmias
CTPYKTypa u 3aaauu Kypca ¢puszuku. PasmepHocts ¢puzndeckux BenuanH B CH.

Kunemaruka, e€ 3amaun. [[Bmxkenue, kak (opma CyIeCTBOBAHHS MaTEPHH.
Cucrembpl KOOPJAWHAT M CTENEHU CBOOOABI. MarepuaiabHasi TOYKa CIOKHBIC Tena.
MHoromepHOCTh OKpyxatoiiero mupa. Kunemaruueckue ypaBHEHUs, TiepeMeliie-
HUE, CKOPOCTh, ycKOpeHue. CKOPOCTh U YCKOPEHUE MPH PaBHOIIEPEMEHHOM JBH-
eHuu. [lokoil M paBHOMEpPHOE MPSIMOJIMHEIHOE NBHKeHuE. [IpuHIun oTHOCH-
TEJILHOCTH, MOCTOSIHCTBO CKOPOCTH CBeTa (MocTysaThl DiHIITelHHa). O0mui ciy-
Yyail MpOCTPaHCTBEHHO-BPEMEHHBIX cooTHoueHui. [IpeobpazoBanus Jlopenia.
['paHuIbl NPUMEHUMOCTH KJIIACCUYECKON MEXAHHKHU.

HNunamuka, e€ 3agaud. 3akoHbl nuHaMuku (HpioToHa) miis MatepuaibHOM
TOYKH, UX B3aUMOCBS3b. HepUUalbHbIE U HEMHEPIUAIbHBIE CUCTEMBI OTCUETA.
Cuiia u Macca. YpaBHEHHE JBUKECHUS MAaTEPUATBHON TOYKU U IPUMEPHI PEIICHUS.
NMmynbe Tena U UMITYJIbC CUJIBI, CBSI3b MEXKy HUMHU. 3aKOH COXPAHECHUSI UMITYJIb-
ca B MEXaHMUYECKUX CUCTeMaxX U OUOJOTHUYeCKUX 00bekTax. OOIIre NOHATUS CUITbI
KaK CKOPOCTH M3MEHEHHMsI uMmitysbca. CUIibl B MpUpojie (CUiia TSXKECTH, CHIIa Tpe-
HUSI, YIIPYTUE CUJIbI, CUJIbI TPEHUS U JIp.). 3HAUCHUE CUJI ICUCTBYIOLIUX B IPUPOJIE
JUISL )KU3HENIEITEIbHOCTH OMOJOTUYECKUX OOBEKTOB M MX MPAKTHYECKOE HCIOJIb-
30BaHUE B arpOTE€XHUKE (CYLIWIbHBIE, 3€PHOOUYUCTUTENBHBIC, 36PHOPA3ACIUTEIIb-
HBIC U JIP. MAIIIUHBI).

Mexanudeckass paboTa U MOITHOCTb. DHEPrUs Kak 00Iasi KOJIMYeCTBEHHAs
Mepa pa3UyYHBIX (POpPM JBUKEHHUS MATEPUM U BUJIOB B3aMMOJECUCTBUS. DHEPTUs
MEXaHMUYECKOM cucteMbl. KuneTnueckas u moTeHIHanbHas sHeprus. I padpudeckoit
MPEACTABICHUE SHEPrUU, MOTEHIIMAIbHBIE KPUBbIE U MOTEHIMAIbHBIE MMOBEPXHO-
CTU JJI1 CUCTEMbI B3aMMOJCHCTBYIOIINX TOYEK. 3AKOH COXPAHEHUS W IMpeBpalle-
HUSI DHEPTUU B MEXaHUKE.

Kunemartuka n nunamuka tBepaoro tena. [lonsarue tBepaoro tena. Kunema-
TUKa W 3aKOHbl JIMHAMUKHU BpAIIaTEIbHOTO JBM)XEHUS. MOMEHT CHUJ, MOMEHT
WHEPIUU, MOMEHT UMIYyJIbca U UMITYJIbC MOMEHTA CHUJIbl. YpaBHCHUE JIBHXKCHUS
Bpallarommxcs tesa. MOMEeHThI HHEpIMK HEKOTOphIX Ten. Teopema IllTelinepa. 3a-
KOHBI UBMEHEHUSI U COXPAHEHUs MOMEHTa UMITYJIbca U DHEPTUU C YU4E€TOM Bpallle-
HUsl. [IpyuMeHeHre OCHOBHBIX 3aKOHOB M MOHSATHM MEXaHUKH B CEJIBCKOXO35M-
CTBEHHOW TEXHUKE.

Mexanudeckue kojebanus u BoyHbl. O0mue cBenenust o kojebanusx. Ku-
HEMaTHKa W JUHAMUKA TAPMOHHYECKOTO KoJieOaTeIbHOTO JMBIKeHUs. KBasuymnpy-
rue cwibl. PU3NYECKHUIl, MAaTEMATUUYECKUH W MPYKUHHBIA MAasATHUKU. ODHEPIrHs
rapMoHHUYecKux kosiebanuil. CBOOOHBIE M BBIHYKICHHBIE KoyiebaHus. MexaHu-



yeckuil pe3oHaHc. Pe3oHaHc m aBTOKOe0aHUs B KUBBIX OpraHU3Max M TEXHHUKE.
Cnoxenue kojebanuii. BomnoBo# nporiecc. Tumbl BoaH. YpaBHEHHE BOJIHBI, BOJI-
HOBOM (DpoHT, HHTEephepeHrs BOIH, NpuHIUI [ tolirenca-dpenens.

DNEeMEHThl MEXaHMKU M CIUIOMIHBIX cpen. OOmme CBOMCTBA KUAKOCTEH U
ra3oB. YpaBHEHHE PAaBHOBECHS U IBWKEHUS KUAKOCTU. MneanbHas v Bsi3Kas KU-
KOCTH. ['mapocraTuka Hec:KMMaeMou KUAKOCTH. CTallMoHapHOE IBUXKEHUE HJIE-
anbHOU kUJKOCcTU. YpaBHenue bepuymiu. Koaddumnment Baskoctu. Teuenue mo
TpyOe. ®opmyna [lyazeitna. @opmyna Ctokca. TypOyneHTHOCTS.

Pazoen 2. Monexkynapnaa puzuxa u mepmoouHamuxa

MonekynsapHo — Kunetnueckas Teopus. MpaeanbHbli Ta3. DOMIOUPUUYECKHE
3aKOHBI MJICAJIbHOTO ra3a, YpaBHEHHUE COCTOSHUSA, MPEAEbl MPUMEHUMOCTU. CBA3b
MEXIY MHUKPO- U MAaKpOCKONMYECKUMHU Mapamerpamu raza. OCHOBHOE ypaBHEHUE
KMHETHYECKOW TEOpUM Ta3oB (M1 HaBlIeHUd, s TeMiiepaTypbl). CpeaHss KuHe-
TUYECKAsl DJHEPrus IIOCTYIATEIbHOIO JIBMIKEHUS MOJIEKYJl. MOJEeKyIspHO-
KHHETUYECKOE TOJIKOBaHUE TeMIepaTypbl. HenocTHKuMOCTh aOCOIFOTHOTO HYJIS U
HEYHUUYTOXAEMOCTh JBMKEHHMS. CKOPOCTH MOJIEKYJ raza. 3aKOH pacupeIeiacHUs
MOJIEKYJI IO CKOPOCTAM MakcBeria, ero 3KCIepuMeHTalIbHas npoBepka. ['a3 B no-
Je TAroTeHus, bapomeTpuyeckas gpopmyna. ATMocdepa IiaHeT. 3aKOH pacrpeje-
neHus bosbiMaHa, €ro yHUBEpCaIbHbIN XapakTep.

VYnupyroe u Heynpyroe CTOJIKHOBEHHE YacTull (MoJieKyn). D¢ deKTuBHOE ce-
yeHue. CpeHee Ynciao CTOJKHOBEHUM U CpeAHssl IIMHA CBOOOJIHOIO nmpodera Mo-
nekyn. [Ipaktnaeckoe noHsATHE BaKyyMma.

SBnenue mepeHoca B razax: AUQQy3us, TEIJIONPOBOJAHOCTh, BHYTPEHHEE
TpeHue. OOUIHOCTh MOJEKYJISIPHO-KUHETUYECKOI0 MEXaHU3Ma SIBJICHUM MepeHoca,
K03((PUIIMEHTHI TEpeHoca, 3aBUCUMOCTh UX OT Temneparypsl. Auddysus, nuddy-
3Usl yepe3 MeMOpaHbl, OCMOC, OCMOTUYECKOE JIaBJIEHUE M €r0 pojb B KU3HEIES-
TEIbHOCTU PACTECHUN. ATPOHOMHUYECKHE MPUEMBI PETYJIMPOBAHUS BOJHOIO PEKU-
Ma B mouBe (mpukartka, 0opoHoBanue). Teruonepenayda. [lonsiTue HampaBIeHHBIX
IIPOLIECCOB.

Peanbnbie ra3zpl. OTKIOHEHUE CBOMCTB T'a30B OT UAECATbHOCTH. MEXMOJIEKY-
JSIPHOE B3aWMOJECHUCTBUE, DHEPrUs B3aMMOJIECHUCTBUS MOJICKYJ. YpaBHeHUE Ban-
nep-Baanbca u ero ananus. Mzorepmel Ban-nep-Baanbsca, kpurnieckoe COCTOSIHHE
BEIIECTBA. BHYTPEHHSSI SJHEPIUs PEAIbHOTO rasa.

Kunkoe cocrosHue. XapakKTepHUCTHKAa >XUAKOTO COCTOSIHUS, CTPYKTypa
KUIKOCTH, OmkHUN nopsanok. [loBepxHocTHOE HaTsbkeHue. HayuHoe m mpakTu-
YECKOE 3HAYEHHE MOBEPXHOCTHBIX SIBJIEHUW, NX YHUBEPCAIBHOCT. [[aBieHue non
HMCKPHUBJICHHON MOBEPXHOCTHIO JKUAKOCTH. SIBIEHME KanwusipHOCTH. Mcnapenue,
KUIIAYCHUE KUAKOCTE. TepMoperysius KUBbIX OpraHu3MoB. BiusHue nosepx-
HOCTHBIX W KaNWUISIPHBIX SBJICHUM Ha CTPYKTYpYy IOYB, UX pOJb B Ipoleccax
JKU3HENIECATEIIbHOCTH 4YEJIOBEKA, )KUBOTHBIX M pacteHui. [locTtymuieHue nurarensb-
HBIX BEIIECTB B PACTEHUS U PETYIMPOBAHUE BOJHOIO PEXKUMA.

Kpucrannmueckoe cocrosiuue. Kpucraminueckue u amopdHbie Tena, ux oT-
auyne. TUnpl KPUCTAUIMYECKUX PELIETOK. TEeIIoBOE IBMKEHUE B PEAIbHBIX KPHU-
crauax. Jlepektsl B kpuctaax. TemmoBoe pacmmpenue TBepAsix Tei. Ternoem-
KOCTb TBEPABIX TeJ, 3akOH J[rosonra u Iltu. [InaBnenue tBepapix Ten. Mexanuye-



CKHE CBOMCTBA TBEPABIX TEJ, YIPYTHUe U IUIacTUYeCKue aedopmMainu, 3akoH ['yka.
[IpounocTh TBepABIX Te, onbIT Modde.

OcHoBbl TepMOAMHAMUKHU. [lepBblid 3aKOH TEpPMOJWHAMHUKH. BHYTpeHHss
AHEprus uaeanbHoro raza. Yucno creneneit cBo6obl. M3onponecchl. AanadbaTu-
yecKui rnpoiiecc, ero ypaBuenue. Koadduiment Ilyaccona. KoanuecTBo TEmIoTHI.
Krnaccuueckast Teopust TEIJIONPOBOAHOCTU. YpaBHeHue Maiiepa. Pabora uaeain-
HOT'O ra3a B pa3jInYHbIX U30IMPOLECCAX.

Bropoe Hauwano tepmoamHaMuku. OOpaTUMble U HEOOpAaTUMBIE MPOLECCHI.
Camoperymnsiuusi ¥ yCJIOBHUSl CYIIECTBOBAHUS KUBBIX OPraHW3MOB. TeEIJIOBBIE IH-
Tponuu. [[puMeHUMOCTh EPBOTO U BTOPOTO Hayajd TEPMOAUHAMUKHU K KUBBIM OP-
ranusMam. [loHsTHE O TEpMOAMHAMUKE HEOOPATHUMBIX MTPOIIECCOB M OTKPHITHIX CH-
CTEM. DHTPONUS B CUCTEME OpPraHU3M-OKpy»Karomas cpena. Teopema [IpuroxuHa.
Poinb cnenctBuit u3 Teopemsl lpuroxkuna B sxonoruu. [IpeoOpazoBanue sHEpruu
U poJib (PU3UKO-XUMHUYECKUX IPOIIECCOB B OMOJIOrHMUecKuX oOBekTax. Borpochl
OMOPHEPTeTUKHU, OMOMEXaHUKU, OMOAKYCTUKY U OMOHUKH JIJIsl arpOMH>KEHEPHUH.

Pazoen 3. Inekmpuuecmeo u mazHemusm.

DJIEKTPUYECKOE TI0JIE HEMOABUKHBIX 3apsAaoB. OCHOBBI 3JIEKTPOCTATHKH.
DneKTpu3alrs Tell U €€ MPOSBICHUE B MPUPOAE U TeXHUKE. ToueuHslil 3apsay. 3a-
koH KyJIioHa, rpaHulibl €ro MpUMEHNUMOCTH.

DnekTpuueckoe nosie. HanpsKeHHOCTh W MOTEHIHAN 3JIEKTPOCTATUYECKOTO
noyst. CBsa3b Mexay HUMU. CUIIOBBIC JIMHUM U KBUIOTEHI[MATBHBIE TOBEPXHOCTH.
[Tone numnons u moinekyinbl. Teopema OcTtporpaackoro-I'aycca (mepBoe ypaBHEHHE
Makcgenna). [Ipumenenue teopeMbl Octporpajackoro-I'aycca. Pabora B anekTpu-
YECKOM II0JIe, MOTeHIHan. Bropoe ypaBHeHnMe Makcseina Uil 3JIEKTPOCTATUKH.
DIIEKTPOEMKOCTh, KOHJIEHCATOPBI. DHEPTHS AJIEKTpocTaThuueckoro mois. [lone B
cpene, IUAJIEKTPUIECKas MPOHUIIAEMOCTh. DJIEKTPOCTAaTUYECKAs 3aIUTa.

[Homapu3zanus 1U3IEKTPUKOB. [IpOBOAHMKY U TUANEKTPUKHU. J(UTIONB B JIIEK-
TPUYECKOM moJie. Buabl monsipuzanuu JUAIEKTPUKOB (3JEKTPOHHAS, MOHHOTO
CMEILEHHUs], aumnoJibHas1). [longpu3yemMocTs aTOMOB U MOJEKYJ. DJIEKTPHUUECKOE
MoJjie B AUAJIEKTpUKE. JIuaneKkTpuyeckas MpOHULIAEMOCTh, €€ 3aBUCUMOCTb OT TEM-
nepaTypbl. DNeKTpocTaTuYecKass MHAYKIHs. CerHeTo3eKTpUKU. DeKTpeThl. [1be-
309JIEKTPUYECKUH 2P PEKT.

[TocTOstHHBIN ANEKTPUUECKUIM TOK. [IOCTOSAHHBIN 3JIEKTPUYECKUN TOK. Y CIIO-
BUSI CYIIECTBOBAHUS U XapaKTEPUCTUKHU TMOCTOSHHOIO TOKa. BuosnexkTpuueckuii
MOTeHIUAN U 0MoTOKU. Tok mpoBoguMocTu. DopmynupoBka 3akoHa Oma aJis 3a-
MKHYTOW ILIENH, €€ OJHOPOJHOTO W HEOJHOPOJHOTO Y4YacTKOB. Te€pMOMETpHI CO-
MPOTUBJICHUS M DJIEKTPUYECKUE TEH30MeTphl. Hu3ko- M BbICOKOTEMIIEpaTypHas
cBepxmpoBoauMocTh. IIpaBuna Kupxroda v npuHOMNOB pacyeTa 3IEKTPUUECKUN
Hernen. DNeKTPUUECKUe MPOoLecChl B OMOJIOrMUeCKUX 00BbEKTaX. DIEKTPOIPOBOIH-
MOCTb PACTUTEIbHBIX U )KUBBIX OPraHU3MOB, €€ IPUPOJIa U METOIbI PETUCTPALIUH.

MaruutHoe noje. DIeKTpOMarHuTHasE UHAYKLIKS. MarHuTHoe mojie 3eMild.
[Ipupoga MarHUTHOTO MOJsA. BEKTOp MAarHUTHOM MHIYKUMHA. MarHUTHBIA MOTOK.
3akoH buo-Casapa-Jlamiaca u nmpuMepsl pacyeTa MarHUTHOTO TOJISI TPOCTEHIINX
KOHTYPOB ¢ TOKOM. MaruuTHoe nosie ABuxKyulerocs 3apsiaa. Cuina Ammnepa u cuia



Jlopenna. B3anmonencTBrue mapajiieabHbIX TOKOB. MarHuTHbIE CBOMCTBA Bellle-
CTBA.

SIBNeHHE DNEKTPOMArHUTHOM MHIYKLIHUHU. DJIEKTPOJBHKYILAs CUJAa WHIYK-
IMA. DJIEKTPOHHBIM MeXaHu3M BO3HUKHOBeHUs DJIC mHaykuuu. SBieHue camo-
WHIYKIUU W B3aUMHOW WHAYKUUH. MHAYKTUBHOCTH coneHoupaa. Toku Dyko.
DOHeprus MarHUuTHOro mnoiid. BuxpeBoe snekTpuueckoe mnosie. TOK CMEIeHUs.
OnexktpomaruutHoe mnoje. [IpoucxoxaeHne OMOTOKOB. DIEKTPOMATHUTHBIE TTOJIS
JKUBBIX OPraHU3MOB. OJKCIEPUMEHTAIIbHBIC MPOSIBICHUS JJIEKTPOJIUHAMUYECKHUX
SABJICHHUM, JICKTPOMATHUTHBIE CeNapaTopbl B arpOUHKEHEPHH.

DJIEKTPUYECKUM TOK B ra3ax M PacTBOpax JJIEKTPOJUTOB. DIEKTPUUECKUI
TOK B raze. [Iporeccsl HOHU3AMK U PEKOMOMHAIIMU. DJIEKTPONPOBOIHOCTD Cla-
OOMOHM3UPOBAHHBIX Tra30B. [loHsATHE O MIIazMe. DIEKTPUUECKUI TOK B KUIKOCTH.
OnekTponan3. XUMUYECKHEe UCTOYHUKHU ToKa. [IpuHIUI AEHCTBUS aKKymyJaTopa.
Pu3nyecKoe NEUCTBUE JIIEKTPUUECKOIO TOKA.

DJIEKTPONPOBOJHOCTh METAVIOB M MOJIYNPOBOJHUKOB. OCHOBBI 30HHOMN
TEOPUU TBEPAOTO Teja. 3allOJTHEHHBIE U HE 3all0JTHEHHbIE 30HbL. [[poBOAHUKH, TTO-
JYOPOBOJHUKU W W30JISITOPBI. 3aMOJHEHHE HEPreTUUYECKUX ypoBHEH. [IpuHumn
[Taymu. CoOcTBEHHAst ¥ MPUMECHAsI MPOBOJAUMOCTD MOIYIPOBOAHUKOB. dDoToco-
IpOTUBJIEHUE. TEerI0BU30PHL.

KonTakTHblE M TepMoOd3JieKTpuueckue aBieHus. [loTeHunanbHas simMa, Ypo-
BeHb Depmu 1 paboTa BbIxoJa. TepMO3IeKTPOHHAS YMUCCUS. DJIEKTPOHHBIC JIaM-
nbl. JIaMIIOBBIE BBIPSIMUTENIM W YCWIMTEINW NEPEMEHHOTO TOKA. DJIEKTPOHHO-
JydeBasi TpyOKa U €€ MpUMEHEHUE B COBPEMEHHOM TexHUKe. KOHTakTHast pa3HOCTh
MOTEHIHUAJIOB. TEepMOANIEKTPUYECKUE SBICHHs. TepMmonapa W TEPMOIJIEMEHT.
VYcTpolcTBO M IpUHIMI padoThl P-N-niepexona. IlomynpoBogHMKOBEIE TPUOOPHI U
WX UCIOJIb30BAaHUE B arpOTEXHUYECKUX MCCIICIOBAHUSIX.

DONEeKTPOMArHUTHBIE KOJICOAHUSI W BOJHBI. DJEKTPOMArHUTHOE TIOJIE H
DJIEKTPOMArHUTHBIE BOJHBL. M3myueHuwe, reHepauus, Iepenada UM IPUEM
AJIEKTPOMArHUTHBIX BOJIH. [Ipolecchl nepenayn 3J€KTPOMAarHUTHBIMU BOJHAMU B
OMo00bEeKTaX M WX TNPUMEHEHHWE B  aBTOMATH3WPOBAHHBIX  TEXHOJOTHUS
MPOU3BOJICTBA, MEPEPAOOTKH U XPAHEHUS CEIbCKOXO3SIMCTBEHHOW MPOIYKIUH.
®duznueckoe W OHUOJOTMYECKOE JICWCTBHE ONTHYECKUX  M3JIYyYEeHUW Ha
PaCTUTENBHBIA U )KUBOTHBIA MUD.

Pazoen 4. Onmuka u amomnasn pusuka.

BonnoBas u reomerpuueckasa ontuka. KopryckysipHas U BOJIHOBasi TEOpUU
CBETa. DJIEKTPOMArHuTHas Teopusi cBeTa. [[oHsATHE 0 KBAHTOBOM TEOPUHU CBETA.

OCHOBBI TEOMETPUYECKON ONTUKU. 3AKOHBI OTPAKECHUS U MTPEITOMIICHUS CBE-
Ta, MOJIHOE BHYTpEeHHEee oTpakeHue. [Ipubopbl reoMeTpruyecKo ONTUKH: JIUH3HI,
JyIbl, 3€pKana, MUKpOCKon W T.n. @otomerpus. Cuiia cBeTa, CBETOBOM MOTOK,
ocBenieHHOCTh. [lornomnenue ceera. [lonarue o GU3MOIOTHIECKOM JEHCTBUU CBE-
Ta.

SIBneHus1, onuchIBaeMble BOJHOBOW Teopuei cBera. MHTepdepeHius crera,
YCIJIOBUSI TIOSIBJICHUSI CTATUYECKON MHTEpPEPEHIIMOHHON KapTuHbl. [IpocBeTienue
orntuku. UHTEephepomeTprl, ux ucnosb3oBanue. udpakius, nudpakius ot mie-
mu, nudpakiuuonHas pemetka. [lonstue o romorpaduun. PentrenoBckas mudpak-



IIUs, PEHTTEHOCTPYKTYPHBIA aHAJIN3 U €r0 MPUMEHEHHE K OMOJIOTHYECKUM O0BEK-
tam. I[IpoctpanctBennas ctpykrypa JIHK u PHK. Paspemaromas crocoOHOCTB
ONTUYECKUX MPUOOPOB.

CBeT 1 BeniecTBo. DIIEMEHTHI ONITHKA aHU30TPOMHBIX cpell. EcTecTBEeHHBIN
U TOJIIpU30BaHHbIA cBeT. [lonsipu3anus cBeTa Mpu OTPAKEHUU U MPEIIOMIICHUH.
3akonbl Mamtoca u bprocrepa. [[BoiiHOe nmydenpenomieHue B kpucramiax. [loms-
pounsl. Onrtuueckass akKTUBHOCTb, CaXxapOMETPHsI, WCIOJIb30BAHUE SIBIICHUS Bpa-
HIEHUS TUIOCKOCTHU MOJIAPU3ALMHU B MOJIEKYJISIPHOU OMOJIOTHH.

Hucnepcusi ceeta. CriocoObl HAOMIOIEHUST TUCTIEpCUN CBeTa. Teopus Auc-
nepcun ceera. HopmanbHas u anomaneHas gucrnepceun. [lornmomenue csera, 3ak0H
Bbyrepa. CrnekTpsl MOIJIONICHUS, MOJIEKYJISIPHBIA CIIEKTpaJIbHbIN aHanu3. Pacces-
Hue cBeta. Paccesnue cBeta B atmocdepe. buopusndeckue saBieHus: mpu B3auMo-
JICVICTBUM CBETA C BEIIECTBOM.

KBanToBasi onrtuka. M3nydeHue M MOIJIONIEHUE TEIUIOBOM sHepruu. AOco-
JOTHO yepHoe Teno. 3akoHbl Kupxroda, Credana-bonsiimana, Buna. HeBo3moxk-
HOCTh OOBSICHEHHUS 3aKOHOB TEIUJIOBOTO H3JIYYCHHUSI BOJHOBOM TeOpHEH CBeTa.
KBanToBsIif XapakTtep uznydeHnus. KBantol (POTOHBI) U UX XapaKTepucTuku. ['e-
muosHepretuka. [Ipumenenue conneudoro uznydeHus B AIIK. Bueuinwii, BHyT-
peHHuid u BeHTWIbHBIN (orodddext. Hccnenoanuss CtoneToBa. YpaBHEHHE
OiiHmTelHa Ay BHemHero ¢gorodddexra. DoTodrieMeHT U POTOYMHOKUTENH,
WX MPUMEHEHNE B aBTOMATUKE U POTOMETpUH. XEMOIICKTPOMarHuTHass OMo3Hep-
retuka u ouonndopmaruka. McnonszoBanue CBY-, UK- u Y®-uznydyenuii B Tex-
Hostorusix AIIK muist nmepepa®bOTKH U XpaHEHUs UILEBOM MPOTYKIIHH.

Ctpoenue atoma. DIE€MEHThI KBAHTOBOW MexaHWKHA. Moaens atroma Tomco-
Ha. OneiThl Pe3zepdopaa o paccessHuio anbda-yactull. SAnepHas MoJenb aToMa, ee
TPYIHOCTH. 3aKOHOMEPHOCTH B aTOMHBIX cnekrpax. [loctymarsr bopa. OmnbiT
®panka u ['epua. bopoBckasi Teopusi aTomMa BOJOpPOAa W BOJOPOTHOMOTOOHBIX
VMOHOB, €¢ HenocTarku. KBaHToBbIe ynciia. MHOT0O3JIEKTPOHHBIE aTOMBI U MEPUO-
ITUYEeCKUM 3aKOH MeHerneena.

OTKpbITHE PEHTIC€HOBCKHX JIyYel M €CTECTBEHHOM paJlOaKTUBHOCTU. Buibl
PaaMOaKTUBHOTO pacnaja U U3Jy4eHUH. 3aKOH paJMOaKTUBHOrO pacnaaa. Ctpoe-
Hue atoma. CTaOWIbHBIC U PAJMOAKTHBHBIE U30TOIBI. COBpEMEHHBIE METO/IBI pa-
TUOXUMUH U paauoouonioruu. [Ipodaemsr paauoskonoruu. [Ipupona Bo3aencTBus
PaIMOaKTUBHOTO U3JIy4eHUs Ha *uBble opraHu3Mbl. Kocmuueckuit ¢oH u myra-
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CnoHTaHHOE M MHIYLUHUPOBAHHOE M3JIy4YEHUE aTOMOB, KBAHTOBBIE TE€HEPATO-
pBI (J1a3epbl), UX UCIOJIb30BAaHUE, MMEPCIEKTUBBI IPUMEHEHUs (ceMuHap). buomo-
TMYECKOE JEHCTBUE JIA3EPHOTO U3ITYUYEHHUS.

ATtoMHoe sipo. OO0mue cBeneHust 00 aToMHbIX siapax. Hykinonsl. CtpoeHue
A1ep, IPUPOAa AIEPHBIX CUJI, YCTOMYMBBIE U HEYCTOMYUBBIE sA1ipa. MIcKyccTBeHHas
PaMOAKTUBHOCTh. JHEPTUs CBS3U U JedEeKT MacChl aTOMHOTO sijpa. MexaHusm
SAEPHBIX peakuuii. Peakunu nenenns u cuHte3a. LlenHbie saepHbie peakuuu. Tep-
MosiiepHble peakiuu. JHeprust ConHua u 3Be3a. KocMmudeckue nyuu. DiaeMeHTap-
HbI€ yacTulbl. [[puMeHeHne paguoakTUBHBIX U30TONOB. bruonornyeckoe nencTere



MOHM3UPYIOIIMUX M3JIy4YEHUN U 3a1uTa OT HuX. Mcnonp30BaHne SAepHON DHEPTUU.
ATOMHAas SHEPIUs U OKPYIKAOIAsl Cpesa.

4.2 Pa3geynl IMCHUILIMHBI U BU 3aHATHI

Ne HanmenoBanue pasfenoB ydeOHOU ek [pakr. | JlaGops. CPC Korpoms | Beero
ILII. JICIUIITHHBI 3aHATHSL | 3aHATHA
1 Ou3NUECKUe  OCHOBBI  MEXaHUKHU. 34 17 17 32 8 108
Craructuueckast pU3NKa U TEPMOJIH-
HaMHUKa
2 DIeKTpUYECTBO U MarHETU3M 34 17 17 58 18 144
3 Onruka 1 atoMHas (pU3NKa 17 17 17 3 18 172
Bceero 85 51 51 93 44 324

o1

MaTtpuua ¢popMupoOBaHUsI KOMIIETCHIMI 110 IMCUUILIHHE

N YuusepcanpHble  |O6menpodeccrnonanbabie | ObIIee Koaude-
1._r1. Paspensl, TeMBI JUCIUIUTHHBL KOMIIETEHIIUH KOMIIETEHIIMI CTBO KOMIIETCH-
YK-1 OIIK-1 LUH
1 dusnyeckue OCHOBBI MexaHHKH. CraTHcTHYe- + + 2
cKas (pU3UKa ¥ TePMOJHHAMHKA
2 DNEKTPUIECTBO U MATHETU3M. + + 2
3 Ontuka. AToMHas (pu3nKa + + 2

(op}

Oobpa3oBare/ibHbIE TEXHOJIOTHH

O0BbeM ayauTOpHBIX 3aHATHN Bcero - 183 yacos, B T.4. JeKiuu 83 4acos,
nabopatopHbie pabotsl S0 yac, npakTuueckue 3aHsaTus 50 yac.
40 gyacoB (22%) — 3aHATHsI B MHTEPAKTHBHBIX (hopMax OT 0ObeMa ayuTop-

HBIX 3aHATHUMN.

Ta6HI/IHa 1 - I/IHTepaKTI/IBHBIC O6p&30BaTeJIBHI>I€ TCXHOJIOTHUH, HUCIIOJb3YC-
MBIC B aYJUTOPHBIX 3aHATHUAX

Cemectp | Bun Hcnons3yemble HHTEpAKTUBHBIE 00pa30BaTeIbHBIE TEXHOJIOTHH U TEMa Kon-Bo
(JI, JI3, TI3) 3aHITHS JacoB

1 J [MpoOnemuas nexmus mo Teme «MexaHHKa BpamaTeNIbHOTO JIBIDKE- 2
HUSD).

1 JI [IpobnemHast TeKnus Mo TeMe « IJIEeMEHTHl MEXaHUKH KUIKOCTEH. 2

1 113 TecroBast npoBepka 3HaHUI N0 TeMe «MexaHuKa MaTepUaIbHOU TOU- 2
KID.

1 113 TecroBast mpoBepka 3HaHUM 10 TeMe «MexaHUKa BpaIATEILHOTO 2
JIBHIKCHUSI.

1 JI3 Bupryansnas naboparopHas pabota 1o Teme «/[BrkeHue B moJie CUIIbI 2
TSKECTH

1 JI3 Bupryansnas maboparopHas pabota mo Teme «3aKOH COXpaHEHUS 2
SHEPIUU M UMITYJIbCay

1 JI3 Bupryansnas naboparopHas padota o TeMe «JIBUKeHHE KUIKOCTH U 2
raza»

1 JI3 Bupryansnas mabopatopHas paborta o teme «CTaTuka 2

2 JI [Ipobnemuas nexuus mo TemMe « 3akoH MakcBeiuia sl pactpeieneHus 2
MOJIEKYJI TI0 CKOPOCTSIM M SHEPTHSIM TETJIOBOTO JIBHKSHUS

2 JI [Tpobnemuas nexius no Teme «PeambHbIN Tas3y. 2

2 JI [Ipobnemuas nexknus mo teme «BTopoe Havalo TePMOAMHAMUKH. JH- 2
TPOIHSL.»

2 113 TecroBas npoBepka 3HaHHH 110 Teme «MoJleKyssipHast PU3HKay. 2

2 113 TectoBas npoBepka 3HaHUil Mo TeMe «OCHOBBI TEPMOAUHAMUKIY 2

2 J13 Bupryansnas naGoparopHas padota nmo teme «Temnora. BHyTpeHHss 2
sHeprust. Pabora.»

2 JI3 Bupryansnas nabopaTtopHast padoTa 1o TeMe «TemIoBoii IBUraTeIb» 2
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2 J13 Bupryanbsnas naboparopnas pabora no teme «lcnapenne. Konnenca- 2
nusi. PeanbHblii a3y

3 JI [Ipobnemuas nexmus mo teme «I[IprmMenenune Teopemsl ['aycca k pac- 2
4eTy HEKOTOPBIX MIEKTPOCTATHUECKHUX MOJIEH B BAKyyMe»

3 JI [IpobemHas eknus 1Mo TeMe « AJNEKTPOMArHUTHAS HHAYKITUS. 2

3 113 TecToBas npoBepka 3HaHUI 1O TeMe «DIEKTPHIECTBOY 2

3 113 TecToBas nmpoBepka 3HaHUI! 10 TeMe «MarHeTu3IM» 2

3 JI [Ipo6nemuas neknus o TeMe «PaarmoakTHBHOCTEY. 2

3 JI Jlexnus-BuU3yanu3ays Mo TeMe «YCTPOIHCTBO W MPUHIIAIT PabOTHI Ja- 2
3epay.

2 J13 Buptyansnas maboparopHas pabota mo teme «Porodpdexr. dddekr 2
Komnronay.

3 J13 Buptyansnas maboparopHas pabora mo teme «l3mydeHue atoma Bo- 2
J0pojay.

3 J13 Buptyansnas mabopatopHas pabora mo Teme «PaJInOaKTHBHBIA pac- 2
ma.

Hroro: 40

7 Y4eOHO-MeTOaHYeCKOE OOecleyeHue CaMOCTOATEIbHON padoThl CTYJAEHTOB.
OueHo4YHbIe CpPeACTBA ISl TEKYLIEro KOHTPOJISl YCIeBAeMOCTH, MPOMEKY-
TOYHOM ATTECTALMHU 110 UTOraM OCBOEHHS TUCIHHUIJINHBI

7.1 Buabl caMoCTOSITEIbHOM Pa00Thl, MOPSIOK UX BbINOJHEHUSI U KOHTPOJIS

Ne Pasnen (Tema) Buasr CPC Hopsnok Bbinonnennss CPC Meron kontpos
n/n | AMCHUILIHHBI
1 Ommueckue oc- | [lomrotoBka k JIP| PaboTta ¢ meknmOHHBIM MaTepua- | YCTHBIM OIPOC, MHCHEMEH-
HOBBI MEXaHUKH. paboTa HaJg WHINBH- JIOM, OCHOBHOH H JOIIOJHHUTEIBHOHN | HBIM OTYET, TECTUPOBAHUE,
CraTtuctudeckas IyaJbHBIM 3alaHUEM, JTHTEPaTypoOH, WHTEPHET- | PeIICHHUEe 3aJad WHINBH-
¢u3nka W TepMo- | MOATOTOBKAa pedepa- pecypcaMu, MOArOTOBKA OTYETa IO | AyaldbHOTO 3aJaHus, o00-
JTMHAMHUKA TOB. JIP CYXKICHHUE TeM pedepaToB.
2 OnextpuuectBo u | [lomroroBka k JIP, | PaboTa ¢ IeKIMOHHBIM MaTepha- | YCTHBIM OIpPOC, MHCHEMEH-
MarHeTu3m paboTa Haj WHAMW- | JJIOM, OCHOBHOHM W JIOTIOJHUTEILHOW | HBIH OTYET, TECTUPOBAHUE,
BUIyallbHBIM 3a/ia- | JUTEpaTypoH, WHTEPHET- | pelieHue 3ajad WHIUBHU-
HUEM, TIOJTOTOBKAa | pecypcaMi, MOJATrOTOBKA OTYETa MO | AyalbHOTO 3aJaHusi, 00-
pedepaTos. JIP CYyXKJIeHUE TeM pedepaToB.
3 Ontuka u atom- | [lomroroBka k JIP, | PaboTa c 5eKIMOHHBIM MaTepua- | YCTHBIM ONpOC, MHCHMEH-
Hast pU3nKa paboTa Haj WHAMW- | JJIOM, OCHOBHOH W JTOTIOJHHUTEIHHOW | HBIH OTYET, TECTUPOBAHHE,
BUIyallbHBIM 3a/ia- | JUTEpaTypoH, WHTEPHET- | pelieHue 3ajad WHIUBU-
HUEM, TIOATOTOBKA | pecypcaMu, MOJATOTOBKA OTYETa MO | MyalbHOTO 3aJaHus, o00-
pedepaTos. JIP CYXIEHHUE TeM pedepaToB.
4 Uroroeerii  koH- | [ToaroroBka k 3ade- | Pabota ¢ JeKIMOHHBEIM Martepwa- | 3ader
TPOJIb Ty U 3K3aMCHY JIOM, OCHOBHOW W JOTIOJTHUTEIFHOU | DK3aMeH
JUTEPaTypOid, HHTEPHET-pecypcaMu
7.2 KoHTpOoJIbHBIE BONPOCHI AJIs1 CAMONIPOBEPKHU
7.2.1 Ilpumepsbl TECTOBBIX 3aJaHUI
MN3YUYEHUE 3AKOHOB COYJIAPEHU S TEJI.
Bapuanr 1
1. Kako#t ymap Ten Ha3biBaeTcs aOCOIIOTHO Heynpyrum? Y aap, mpu Ko-
TOPOM:

a) MPOUCXOUT yrpyras aedopmarus Te,
0) MexaHWYeCcKas SHEPIHsl TeJl HE IEPEXOAUT B JIPYTUE BUJIbI SHEPTHH,
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B) KMHETHYECKAs SHEPTHS TEJ MOJHOCTHIO MM YaCTUYHO MPEBPAIIACTCS BO
BHYTPEHHIOIO SHEPTHIO.

2. Kakwue 3aK0HBI BBITIOTHSIFOTCS TIPU a0COTIOTHO HEYIIPYToM yaape?

a) 3aKOH COXpaHCHHS UMITYJIbCa,

0) 3aKOH COXpaHEHHUs dYHEPTHUH,

B) 3aKOHBI Hpl0TOHA.

3. Kakue ckopocTy UMEIOT Telia Tociie abCOIFOTHO YIIPYTroro yaapa?
a) KaK | J10 yjaapa, 0) pasHsble, B) OJIMHAKOBBIE.
4, Kakas BemnumHa Ha3bIBAETCS UMITYJIBCOM Teja?

a) MPOM3BEJICHUE MACCHI TEJIa HA CKOPOCTh
0) MpoOU3BECHUE CUIIBI HA PAINYC,

B) IIPOU3BEICHUE MACChl HA YCKOPEHHE CBOOOIHOTO MaICHUSI.

5. Kak u3MeHsTCs KHHEeTHYEeCKasi S3HEPrusl Tel Npu aOCONIOTHO HEYIPY-
rom ynape?

a) He U3MEHSIETCA, 0) BO3pacraer, B) YMEHBIIIAETCS.

6. Ha 4dro pacxomyercss KUHeTUYECKasi SHEPTHs Tell IpU a0COJIIOTHO He-
yOpyrom yaape?

a) 0CTaéTcs MOCTOSIHHOM TS KaXI0T0 Tea,

0) MOJHOCTHIO WJIK YACTUYHO NIEPEXOJAUT BO BHYTPEHHIOIO YHEPTHUIO TE,

B) CyMMapHasi KHHETUYECKasi SHEPTUs Tl OCTAETCS MOCTOSHHOM.

1. Kaxkoii ynap Ha3zbIiBaeTcst aOCOJIIOTHO YIPYTUM?

a) Mocje KOTOPOro Teja ABMXKYTCS ¢ OTMHAKOBOUW CKOPOCTBIO,

0) Mpu KOTOPOM MEXaHHWUYECKas YHEPTHUS TEJI HE MEPEXOIUT B JAPYTUE BHUJIBI
DHEPTHH,

B) IIPY KOTOPOM HE BBITIOTHSICTCS 3aKOH COXpaHEHHUS UMITYJIbCA.

8. Kak u3meHsieTcst CKOpoCTh TeJia Ipu abCOJIIOTHO YIIPYroM yaape 0 He-
MOJBM)KHYIO CTEHKY?

a) BEJIMYMHA CKOPOCTHU HE U3MEHUTCS, a HAMPABJICHUE U3MEHUTCH,

0) CKOpPOCTh BO3PaCTET,

B) CKOPOCTb OyJIeT paBHA HYIIIO.

OIPEAEJIEHUE KO2ODOUIIMEHTA I[TOBEPXHOCTHOI'O HATA-
KEHUA METOJIOM OTPBIBA KOJIBIIA.

Bapuanrt 2.

1. Kak 3aBucur cpenHee Bpems "ocenoro" CymecTBOBaHHS MOJIEKYJI
(Bpems penakcanuu) oT TemrepaTypbi? C MOBBILIECHUEM TEMIIEPATyPhl 3TO BPEMSI:

a) HE U3MeHsieTCs, 0) MEJUICHHO pacTET, B) UYPE3BHIUANHO YMEHBIIIACTCH.

2. B uéM mpuunHa MosSBICHUS TOBEPXHOCTHOTO HATSKEHUS?

a) oOpasyercs TIEHKA, OrPaHUYUBAIOIIAS )KUIKOCTh CHAPYXKH,

0) u3-3a HaIW4Ms [OBEPXHOCTHOM BSHEPIHUM KUIKOCTh OOHAPYXUBAET
CTPEMJIEHHE K COKPALIEHUIO,

B) TaK KaK PacCTOSHHUE MEXIYy MOJICKYJIaMH B MMOBEPXHOCTHOM CJIO€ MEHbB-
11e, YeM BHYTPH JKUJIKOCTH.

3. Cuia mOBEpXHOCTHOTO HATSHKCHUS HAIPaBIICHA:

a) TI0 KacaTeIbHOM K MOBEPXHOCTH JKUJIKOCTH, MEPIICHIUKYISIPHO K YIACTKY
KOHTYpa, Ha KOTOPBIA OHA IEUCTBYET,
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0) mo KacaTteabHOW K MOBEPXHOCTHU, MOJ YIJIoM 45° K y4yacTKy KOHTYpa, Ha
KOTOPBIN OHA JICHUCTBYET,

B) oA yriioM 90° K TOBEPXHOCTH KUIKOCTH.

4, KoadduimeHT noBepXxHOCTHOTO HATSXKEHUS YUCICHHO PaBeH:

a) cuie, JCHCTBYIOIIEH Ha €IMHMILY IJIMHBI KOHTYpa, OrPaHHUYMUBAIOIIETO
MOBEPXHOCTH KHUIKOCTH,

0) cue, NeWCTBYIONIEH Ha BCIO NIMHY KOHTYpa, OrPaHUYHUBAIOIIETO

MTOBEPXHOCTh KUIAKOCTH,

B) CBOOOTHOM SHEPTUH MOBEPXHOCTHOTO CJIOS dKUJKOCTH.

S. KoaddurmeHT moBepXHOCTHOTO HATSKEHHUS KUAKOCTH 3aBUCHUT OT:

a) CUJI MOBEPXHOCTHOT'O HATSKEHUS,

0) IpUPOABI KHUAKOCTH, HATNYHS TIPUMECEH, YCIOBHIA, B KOTOPBIX JKUIKOCTb
HaxXoJuTCs (B YaCTHOCTH, OT TEMIIEPATYpHI);

B) OT ()OPMBI U IUIOLIA/IU TOBEPXHOCTH JKUJKOCTH.

6. B kakux mpezgenax MOKET U3MEHSATHCS KPaeBOW YroJs Jid HE CMayH-
BAIOIIUX JKUIKOCTEN?

a) or 0° m090°, 0) ot 0° hi o) 180° , B) oT 90° 10 180°.

7. B Kakyro XHIKOCTb, HAIUTYIO B IIHUPOKUN COCY/l, OMYIIEH KamuuIsp,
€CJIM U3BECTHO, YTO YPOBEHB KUJIKOCTH B HEM HHMIKE, YEM B COCyAe?

a) ropsuyIo, 0) He CMaYUBAIOIIIYIO, B) OUEHb BSI3KYIO.

8. 1o xakoil popMysie pacCUMTHIBAIOT JOTOJHUTEIBHOE JABJICHUE BHYTPU
MBLIBHOTO Ty3bIPS?

a) Ap =4a/R 0) Ap =2a/R B) Ap = 40/R

I'PAJIYUPOBKA TEPMOIIAPHI U OITPEJIEJIEHUE EE VJIEJIBHOM
TEPMOOS/IC.

Bapuanr 5.

1. B ueM 3akinr04aeTcss TEpMOIIEKTPUIECKUE SIBICHUS?

a) Bo3HUKHOBeHHE TepMo-DJIC B 3aMKHYTOM 1I€NU, COCTOSIIEN U3 JBYX pa3-
HO POJHBIX METAJIOB, MECTA UX CJIOEB MOJAEPKUBATH IPU Pa3HOIN TEMIIEPATYPE;

0) BO3BHUKHOBEHHUE TEPMOCOIIPOTUBIICHHS] B MPOBOJAHUKE;

B) BBIJICJICHHE HEKOTOPOr0 KOJMYECTBA TEIUIAa B CBAasX MPU MPOXOKICHUU
TOKa IO LIETH, COCTOSIIEH U3 IBYX Pa3HOPOAHBIX METAILIOB.

2. PaboTta BbIX0/1a 3JIEKTPOHA - 3TO:

a) paboTa, KOTOPYIO COBEPILIAIOT DJICKTPOHBI MPHU MEPEXO0/I€ U3 BAJCHTHOU
30HBI B 30HY [TPOBOJIMMOCTH;

0) paboTa, KOTOPYIO COBEpILAET JIEKTPOH MPU MEPEXO/IE€ C OJHOTO dHEpPre-
THUYECKOTO YPOBHS HA IPYTrOu;

B) HaWMEHbIIIAsl DHEPTUs, HEOOXOAUMAask SJCKTPOHY JJISi €ro YIaJICHHS W3
METAJIJI B BAKYYM.

3. 3aBucuT i1 paboTa BhIXOJA OT XUMHUYECKOW MPUPOJIBI METANIIa U CO-
CTOSIHUS €r0 TOBEPXHOCTH?

a) 3aBUCUT OT 000MX (haKTOPOB;

0) 3aBUCHUT TOJIbKO OT XUMUYECKON MTPUPObI METAILIA;

B) 3aBHCHUT TOJBKO OT COCTOSIHHSI IOBEPXHOCTH.

4, Yo npencrapisieT codboit Tepmorniapa? Tepmonapa - 3To:
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a)  COEQUHEHUS Pa3HOPOAHBIX IPOBOJHUKOB;

0)  mpubop s mpeoOpa3oBaHus TEIIOBOW SHEPIHH;

B)  3aMKHYyTas LEMb U3 IBYX Pa3HOPOJHBIX METAILJIOB.

S. Co3zniaet 11 KOHTAKTHAs! Pa3HOCTh MOTEHIIUATIOB AJIEKTPUUECKHUM TOK?

a) CO3JIAET ;

0)  He co3lmaer, T.K. MOTEHIMAIbl TOUYEK, B KOTOPHIX HAXOMATCS DJIEKTPO-
HBI,
CIIOCOOHBI MEHSITh CBOE COCTOSIHHE, OJTMHAKOBBI,

B)  CO3JA€T JUIIb BTOPUYHYIO JEKTPOHHYIO IMHUCCHIO.

6.  Uem oOycnoBiieHa BHEIIHSS KOHTAKTHAs Pa3HOCTh MOTEHIMATIOB?

a)  pasnuuueM padOoT BHIXOJa CBOOOJHBIX AJIEKTPOHOB U3 METAIIA;

0)  pa3HBIM 3HAYCHHEM BHYTPEHHEH DHEPTHUU;

B) neiicrBuem BHemHeH D /]C.

7. Ot yero 3aBucuT BeauunHa TepMo-IJ1C Tepmonapbi?

a)  OT TeMIEepaTypbl W Pa3MepoOB TEPMOIAPHI;

0)  OT pa3HOCTU TeMIEepaTyp CJIOEB U OTHOIIECHUS KOHLEHTPALUH 3JIEK-
TPOHOB B MeTaJlJIaX, 00pa3yIolux TEPMOIIapy;

B)  OT CONPOTHUBJICHUS U TEMIIEPATYPHI.

8. Uemy paBHa Tepmo-O/IC B 3aMKHYTOH LIENHU, COCTOSIIEH U3 HECKOIb-
KHX METaJUIOB, B3STHIX IIPU OJMHAKOBOM Temmeparype?

a)  CyMMe€ KOHTaKTHBIX pa3HOCTEH MOTEHIUAJIOB BCEX CIAEB;

0)  HYyII0O;

B)  OECKOHEYHOCTH.

OINPEAEJIEHME KOHIEHTPAIIMN CAXAPA B BOJIHOM PACTBO-
PE ITPU ITOMOUIU TTOJIAPUMETPA.

Bapuanrt 1

1. Kaxkoe BemiecTBo Ha3bIBaCTCs ONTUYECKH AKTUBHBIM?

a) ClocoOHOE TTOBOPAYNBATH IJIOCKOCTH MOJSPU3ALINN;

0) U30TPOMHOE BEIIECTBO;

B) o0Jaaroriee CBOMCTBOM JIBOMHOTO JIy4EITPEIOMIICHHUS.

2. Ecnu cBeT nmosisipu3oBaH 1mo Kpyry, TO KOHEI[ BEKTOpa HaNpPs>KEeHHOCTH
IIEKTPUYECKOTO MOJIS:

a) KoJebJeTcsl B OJJHON MJIOCKOCTH;

0) OMUCBHIBAET OKPYKHOCTb;

B) OMKCBIBAET DJUIMIIC.

3. Kakoe n3 cooTHomeHu cooTBeTcTBYET yriy bprocrepa? Cymma yr-
JIOB:

a) MageHus 1 oTpaskeHus pasua 90°;

6) mageHust 1 peroMiIeHns pasHa 180°;

B) OTpaX€HUs U MpeaomiieHus: paBHa 90°.

4, Kakue (axTopbl BIUSIOT HA BETWYNHY YIEIHHOTO BpAIICHUS JaHHOTO
BerecTna’?

a) HUKaKWe, 5TO BEIMYUHA ITOCTOSTHHAS;

0) KOHIIEHTpAIMs PacTBOPa U JJIMHA CTOJI0A KUIKOCTH;

B) BIUSIIOT TEMIIEpATypa U JUIMHA BOJIHBI CBETA.
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5. IHTEeHCUBHOCTH CBETA, MPOXOASAIIETO YEPE3 MOJSIPU3ATOP U aHAIIM3ATOD,
ompenessiot 1o popmyite: | = lo cos’g. Uto o3Hauaer Bemdnna lo?

a) UHTEHCUBHOCTD CBETa, Ma/Ial0IIero Ha aHaJu3aTop, paBHas MOJOBUHE HH-
TEHCHUBHOCTU €CTECTBEHHOT'O CBETA;

0) UHTEHCUBHOCTb €CTECTBEHHOI'O CBETA;

B) MHTEHCUBHOCTH CBETA, MAAI0IIET0 Ha MOJISPU3ATOP.

6. B onTuyecku akTUBHBIX BEUIECTBAX:

a) CKOPOCTH BOJIH, MOJIIPU30BAHHBIX MO MPABOMY U JIEBOMY KPYTY, OJIMHA-
KOBBI;

0) MOJIEKYJIbI CAMMETPUYHBI;

B) MOJIEKYJIbI aCHMMETPHUYHBI.

7. [110CKO TTONSIPU30BAHHBIN CBET MOXKHO HOJIYYUTH:

a) MPOITYCTHB €CTECTBEHHBIN CBET Yepe3 HUKOJIb;

0) mpu OTpakeHHWHU CBETa OT IPAHULI pa3fesia JABYX IUAIEKTPUKOBg €CIIU
yroJi najieHust 0oJIbLIe MPEAEIbHOTO;

B) NIpU OTPa’KEHUU CBETA, €CJIM YIoJ MaJeHus paBeH yriy bprocrepa.

8. Ilmockoctu mossipu3anuu OOBIKHOBEHHOTO M HEOOBIKHOBEHHOTO JIyYei,
BXOJISILINX U3 OJIHOTO KPUCTAJLIA:

a) MmapasuieNbHbI IPYT JPYTY;

0) nepneHANKYJISPHBI APYT APYTY;

B) TIEPIICHANKYJISPHBI TTTABHOMY CEYCHHIO KPUCTAIIA.

7.2.2 TlpuMepsl BApDHAHTOB HHAMBUAYAJIbHBIX 3a]aHUIi

Bapuant mHAMBUAYAJBLHOIO 3a1aHus «MeXaHUuKa.

1.(1) Ckopoctb Tena Beipaxkaercss Gopmysoit v=25+0.2t. Halitu nepeme-
nieHue Tena yepes 20c¢ mociie Hayana JBUKCHUA.

2. (15) Temo, OporieHHOE BEPTHKAIBHO BBEPX, OBLIO Ha BBICOTE 8,6 M JBa
pasa c NPOMEKYTKOM BpeMeHHU 3 ¢. HaliTu HauanbHyI0 CKOPOCTb.

3. (49) Wapuxk maccoii 300 T ynapuicst o CTEHKY U OTCKO4YmI oT Hee. Omnpe-
JIEJIATh UMITYJIbC, TIOJIYYEHHBIN CTEHKOM, €CIIM B IOCJIECIHUN MOMEHT Iepel yaa-
POM IITapHK UMel ckopocTsb 10 M/c, HampaBieHHyo mox yrioM 30° k ToBepXHOCTH
CTEHBI. Y ap aOCOJIFOTHO YIPYTHH.

4. (31) Ha crone nexar yeTbipe 0AMHAKOBBIX Opycka maccoit 100 r KaskbIii.
OHu cBsI3aHbI APYT € IPYyroMm ¢ nomoinbio HUTed. Ha mepBeiil Opycok aeicTByer
cuna 1 H, HanpasnenHast BAoab ctojia. OnpenenuTs yCKOPEHHE, ¢ KOTOPbIM JBH-
KYTCsl OpYCKH, U CUJTY HaTsOKeHUST HUTH. CujlaMu TpeHUST MeXIy OpyCKaMmu U To-
BEPXHOCTBIO CTOJIa MPEeHEOpEeYb.

5. (61) Temo maccoit 2 Kr ynajo ¢ BBICOTBI 8 M M yIIIyOUJIoCh B CHer Ha 1,5
M. OnpenenuTh CPeIHIO0 CUTy COITPOTUBIICHUSI CHETA.

6. (69) Monot maccoit 5 Kr yaapsieT o HeOOJbIIOMY KYCKY JKele3a, Jiexa-
nieMy Ha HakoBajbHe. Macca HakoBaibHU 100 Kr. Maccoil Kycka »kene3a npeHe-
opeus. Y map neynpyruit. Onpenenuts KI1JI ynapa Mmonora npu JaHHBIX YCITOBHUSX.

7. (91) Ha unnuHap, KOTOPbIM MOKET BpaIllaThbCsl OKOJIO TOPU30HTAIBHOM
OCH, HAMOTaHa HUTb, K KOHIly KOTOpPOH MpHUBS3aH Ipy3uK. J[BUTrasich paBHOYCKO-
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pEHHO, Irpy3uK 3a 3 ¢ omyctuics Ha 1,5 M. OnpenenuTs yrioBoe yCKOPEHUE LU-
JUHAPA, €CIH €0 pauyc paBeH 4 cM.

8. (117) Teno maccoit 2 Kr U pagdycoM 5 CM CKaThIBaeTCsl C HAKJIOHHOU
IIOCKOCTH [UTHHON 2 M ¥ yrioM HakioHa 30°. OmpesennTts ero MOMEHT HHEPLUH
OTHOCHUTEJIBHO OCH BpAILIEHUs, €CJIM CKOPOCTh B KOHIIE HAKJIOHHOW TUIOCKOCTH 3,3
Mm/c.

9. (126) Manenbkoe TeI0 coBepIIaeT KojaeOaHus X = 25in(%t + 0.572'). Haiitu

aMIUTUTYy, TIEpUOJI, HadalbHy10 (a3y KojieOaHUM, a Tak’Ke MaKCUMaIbHYIO CKO-
POCTh M YCKOpEHHE Teuna (X 1aHo B cM, T B).

10. (148) Ilmockast BOJIHA PACIPOCTPAHACTCS BAOJb MPSIMOH CO CKOPOCTBIO
20 m/c. JIBe TOYKH, HAXOAIIHUECS HA TOW MPsIMOM Ha paccTosTHUU 12 M 1 15 M oT
MCTOYHUKA KoJieOaHUM, KoaebmoTes ¢ pa3HocTeio (a3 0,75 7. Haiitu nunHy BOJ-
HbI, HATUCATh YPAaBHEHUE BOJIHBI M HAWTU CMEILICHUE YKa3aHHBIX TOYEK B MOMEHT
BpEMEHHU, paBHbIH 1,2 ¢, ecnmu amrutyaa konedanuit 0,1 M.

Bapuant unauBuayaabHoro 3aganus «MoJiekyasipHas Gpu3nka.

1. (151) Ilox xakum JaBlIEHHMEM HAXOAUTCA B OaJJIOHE BOJIOPOJI, €CJIU €M-
KOCTh OasioHa 10 JIUTPOB, a KWHETUYECKAsI SHEPTUSI MMOCTYIATEIBHOTO JIBUKEHUS
BCEX MOJIEKYJ Bojopoaa paBHa 7,510 J[x?

2.(161) IlopcumTaTh YUCIO MOJICKYJI TEIUS, COACPIKAIUXCS:

a)Blr;

6) B 1 M° IpH HOPMATBHBIX YCIOBHUSX;

B) B | M° nipu maBiennu 1,5-10° [Ta u Temmeparype 290 K.

3. (180) Kakum moimkHO OBITH JaBJE€HHE BO3/IyXa Ha JIHE CKBAXKHUHBI TTyOH-
HOM 8 KM, €CJIM CUMTaTh, YTO Macca KAJIOMOJISl Bo3ayxa 29 KI/KMoJib, TeMIlepaTypa
10 Beeil BBICOTE MOCTOsHHAs U paBHa 27°C, a JaBicHHE BO3AyXa y MOBEPXHOCTH
3eMiu paBHO OJIHOM aTMocdepe?

4. (198) TonmuHa nepeBssHHOM CcTeHBI paBHa 12 cM. Kakoil goymkHa ObITh
TOJIIIMHA KUPIUYHOW CTEHBI, YTOOBI OHAa 00Jiajiaja TaKoW e TErJIONPOBOIAHO-
CThIO, Kak U nepeBsHHad? Koadduuuent tennonpoBoaHoctu nepesa pased 0,17
Bt/m-K, a kupnuua 0,69 Br/m-K.

5. (211) Opun xKuIOMOJIB Ta3a M300apUUYECKH HArpeBaeTCs OT 20°C o
600°C, P ATOM Ta3 morjomaet 1,2 10’ JIx Terna. OnpeaenuTh YUCIO CTereHen
CBOOOIBI MOJIEKYJI Ta3a, PUpAIlleHHe BHYTPEHHEH YHEPTUU Tra3a, padoTy rasa.

6. (227) B munmuaape nox nopurHeM Haxoautces 20 T azoTa. ['a3 ObL1 HAarpeT
Ha 100 K npu noctossHHOM napienun. OnpenennuTh KOJIMYECTBO TEIUIOTHI, CO00-
IICHHOM ra3y, paboTy paclIUpeHus U MpUpaIeHNe BHYTPEHHEW SHEPTHUH.

7. (263) WneanwvHblii ra3 coBepuaeT uuki Kapuo. TemnepaTtypa HarpeBate-
a5 T;=500 K xonmogunsauka T,=300 K. PaGoTa n3zoTepmMuueckoro pacumpeHus ra-
3a coctaBisieT 2 kJlx. Onpenenute: 1) Tepmudeckuit KIIJ[ mukia;2) koauuecTBo
TEIUIOThI, OTJaHHOE Ta30M MPU U30TEPMHUYECKOM CIKATUH XOJIOIUIIbHUKY.

8. (250) Temnnomas mammHa pabotaer mo nukiy Kapnao. Temmnepartypa
narpesaresst 327°C. Onpenenurs KITJI HHKIa H TEMIIepaTypy XOMOAMIbHAKA TEIl-
JIOBOW MAIIMHBI, €CIU 3a c4eT 2 KJ[K TEmaoThl, MOJY4YEHHOW OT HarpeBaTelis, Ma-
mmHa coBepiiaet padory 400 [Ix.
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9. (271) Apron maccoit 4 T 3anumaer oowsem 0,1 aM® mon nmaBieHHEM
2,5 MIIa. Halitu Temrieparypy rasza, CiuTas €ro uJ1eajibHbIM, PE€ajJbHbIM.

10. (324) K cranbHOI TTPOBOJIOKE JJIMHON 2 M M pagdycoM 3 MM IOJBEIICH
rpy3 B 200 kr. Yemy paBHa paboTa pacTs>KeHHS ITPOBOJIOKH?

BapuaHT MHAMBUAYAJIBHOTO0 3aJaHUS «DJIEKTPUYECTBO U MArHETU3M.

1. Maremarrueckuii MasTHHK Maccoii 1 10™ kr MpECTaBIIACT COOOH IapuK,
MOABCIICHHBI HA MIEIKOBOW HUTH, JJIMHA KOTOPOU BEIMKA 10 CPABHEHUIO C pas-
Mepamu 1iapuka. Kak M3MeHUTCS mepuoj KojaeOaHusi MasiTHUKA, €CJIM COOOIIUB
maprky 3apsa 1,6:10° Ki1, oMecTHTb ero B 0OZHOPOIHOE HIEKTPHUECKOE MOJIE C
HANPSKEHHOCTBHIO 3-10" B/M, CHIIOBBIC JIMHHH KOTOPOro HarpaniieHbl BBepx? Ka-
KOW BEJIMYMHBI JOJIKHA OBITh HAMPSXKEHHOCTH IMOJIS, YTOOBI MIAPUK KOJeOaIcs ¢

nepuosom T, = 27 /I— ?
9

31. Tpu To4eUHBIX 3apsiia 310° K, 510° K u -610° K. Haxonsarcs B
BEpIIMHAX TpeyroyibHUKa co ctopoHamu 0,3 M; 0,5 M u 0,6 M. Onipeaenuts padoTy,
KOTOPYIO HAaJI0 COBEPIIUTH, YTOOBI Pa3BECTU ITH 3aps]bl HA TaKOE PACCTOSHUE,
YTOOBI CHJIBI UX B3aUMOJICMCTBUS MOXKHO OBUIO CUMTATh PaBHBIM HYIIO. 3apsiibl
HaxOJSTCS B KEPOCHUHE.

61. OnpenenuTh CUTy TOKa B CONPOTUBIEHUU R3 U HamnpsbKeHHE Ha KOHIAX

sTtoro comnpotusienus, eciu E;=4B, E,=3B, R;=20wm,

— :'_‘ R,=60n, Ry=60M

R3
— E1 —
R2 Ex ‘

91. B/1C 6arapeun 12 B. Haubonpmmas cuma toka 5 A. Kakas nanGosbimas
MOIITHOCTh MOKET BBIJICTUTHCS Ha MOAKIIOYEHHOM K Oarapee pe3ucTtope ¢ mepe-
MEHHBIM COIPOTUBIICHUEM.

121. JIa mapamienbHbIX 0ECKOHEYHO JJTMHHBIX MPOBO/IA, TT0 KOTOPHIM TEKYT
B OJIHOM HampaBJiecHMU TOKU 60 A, pacmonokeHbl Ha pacctosHuid 10 cM apyr oT
npyra. OnpeneauTs UHIYKIM MarHUTHOTO MOl B TOUKE, OTCTOAIICH OT OJTHOTO
MPOBOJHUKA HA PACCTOSIHUU

5 CM ¥ OT APYroro - Ha pacCTOAHUU 12 cMm.

145.B cepenune OCHOBaHUS TOHKOIO JJIMHHOTO COJICHOU/A (TOK 5 A, 4HCIIO
BUTKOB Ha eAnHUILY JiIuHbI 200 1/cM) momenieHa MajleHbKasi paMKa, COCTOsIIas U3
100 ButkoB mromansio lem’. Kakoe KOTHYECTBO AJIEKTPUYECTBA MPOMIIET YEPE3
paMKy, €CJId €€ MePEeHeCTH B LIeHTp cosieHonaa. ConpotusieHue paMku 5 Om.

181. Ilpu snekTponuse pacTBOpa CEPHOM KUCIOTHI PACXOIYETCS MOIIHOCTh
P = 37 Bt. OnpeaenuTs CONMPOTUBIICHUE IEKTPOIUTA, €ciu 3a Bpems t = 50 MuH
BoIZIeNsieTcs M = 0,3 r Bojopoaa.

225. A30T HOHUBHUPYETCS PEHTTEHOBCKUMH JTydyaMu, OnpeaenuTb MpoBOIH-
MOCTB a30Ta, €CIM B KaXIOM KYOHYeCKOM CaHTHMETpe rasa Haxomutces 107 map
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MOHOB. [10IBUKHOCTB TOJIOKUTENIBHBIX HOHOB paBHa 1,27 , a orpunarenpHbix 1,81
cm %/B c.

231. Yemy paBHO OTHOIICHHE YHUCJIa CBOOOJHBIX JIEKTPOHOB B EIMHMIIC
o0beMa y BUCMYTa U CypbMbl, €CIId MPU HarpeBaHuu ogHoro u3 cnaes Ha 100 K
Bo3HuKaeT tepmo-2/(C 0,011 B?

270. KonebaTenbHbIH KOHTYP COCTOMT W3 BO3IYIIHOTO KOHJIEHCATOpa C
romnmaaeo mwiactud 100 cMm ’u KaTyIIKA UHIYKTUBHOCTH 10 S TIn. ITepuon amek-
TpHUdecKuX Konebanuii B koutype 10 ' cex. OmpeaenuTh pacCTOsHIE MEXTy IUIa-
CTUHAMH KOHJIEHCaTOopa.

315. PryrHo-kBapuesas ysamna [IPK-2 noakmrouaercs K MCTOYHUKY Iepe-
MEHHOTO HampsbkeHus ¢ gactotor 500 uepes apoccens, pabodee HAMPsHKEHUE HA
kotopoMm 180 B, a addextuBHas cuna Toka 4A. OnpeneauTh aKTHBHOE COTIPOTHUB-
JIEHUE IPOCCEINS, €CIM €r0 UHAYKTUBHOCTH 0,11 H.

BapuanT mHAMBHAYAJBHOIO 3a1aHus «ONTHKA U ATOMHasA (PU3NKA.

1. (26) IlnockoBwilmyKkJiasi JIMH3a IOJOXKE€HA HAa CTEKIISIHHYIO IUIACTHHKY,
MpUYEM MEXIY JUH30M U MJIACTUHKON HET KOHTakTa. /luamerpel Sro u 1510 TEM-
HBIX KoJjel, HpioToHa, HabM01aeMbIX B OTPaXKEHHOM CBETE, COOTBETCTBEHHO pPaB-
Hbl 0,7 1 1,7 mm. OnipeenuTs paguyc KpUBU3HBI JIMH3bI, €CIIM CUCTEMA OCBEIACT-
Cs1 CBETOM C JIJIMHOM BOJIHBI 581 HM.

2. (50) Ha y3kyto mienp najaeT HOpMaJibHO MOHOXPOMATHUECKUI CBET. YTOI
OTKJIOHEHUS JTy4el, COOTBETCTBYIOIIMUX BTOPOM CBETION Mu(paKkIMOHHOMN MoJioce,
¢= 1°. CKOJIbKMM JJIMHAM BOJIH TaJIal0IIET0 CBETA PaBHA IIIMPUHA IIEIIH?

3. (74) Ilox xakuM YTJOM JIOJDKEH IMaJaTh My4YOK CBETA U3 BO3AyXa Ha IO-
BEPXHOCTb >KHJKOCTH, YTOOBI TIPU OTPaXXEHUHU OT JHA CTEKJISHHOTO cocynaa nl =
1,5, HanmorHeHHOTO BOJIOM N = 1,33, cBET ObLT MOJHOCTHIO MOJISIPU30BAH?

4. (145) Kgants! cBera ¢ sHepruen 7,8*10-19 [x BbIpbIBatOT (POTOIIEKTPO-
HBI U3 MeTasuia ¢ paboroit Beixoaa 7,2 10-19 JIx..Haiitu MakcuMaabHBIN HMITYJIBC,
NepeaaBacMblil HOBEPXHOCTH METAJIA MPU BBUIETE JIEKTPOHA.

5. (187) Paznuua mexay roioBHbIMU JuHUSIMU cepuil Jlaiimana u banbmepa
B JUIMHAX BOJIH B CHEKTPE aTOMAapHOro Bojopoja paBHa 534,7 um. OnpeaenuTs no
ATUM JIaHHBIM MOCTOsIHHYIO [Lmanka.

6. (224) Onpenenuth aavHYy BOJIHBI Ko - JUHHUM XapaKTEpUCTUUYECKOTO
PEHTI€HOBCKOTO CIEKTpa, IMOJIy4aeMOoro, a pPEHTTeHOBCKOW TpyOkKe ¢ MOJH-
0/1€HOBBIM (30MO0) aHTUKATOAOM. MOKHO JIM MOJTYUYUTh ITY JIMHUIO CIIEKTpPa, MO1aB
Ha PEHTIEHOBCKYIO TPyOKy Hampsokerue 4%10° B?

7. (273) Ipu pacmage usoromna hochopa 1sP> u3 sapa ero aroma BHIOPAck-
BaeTcs AJEKTPOH M HelTpuHo. HammucaTh sinepHylo0 peakuuio pacrnajga M30Toma
dbochopa u onpenenutsh ynuciaa AN1 u AN2 aTomoB, pacnagaroniuxcsi 3a mpomMe-
xKyTku BpemeHu Aty= 10 aneit u At, = 1 c. [lepBonavyasnibHoe unciio atomoB N, =
1,9-10"

8. (289) CkonbpKo dHEPTUH BBIACISIETCS MPU 00pa30BaHUM OJHOTO TpaMma
reJINs U3 MPOTOHOB U HEUTPOHOB?

B nonmnom oO0beMe WHIWBHIyaIbHBIC — 3aJaHUS MIPEICTABICHBI B METO Y E-
CKOM JINTEpATypE:
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1. ®usnveckre OCHOBBI MeXaHUKH. MomnekymsipHas ¢usuka. MHauBuyats-
HbIE 3a/IaHUsl VISl CTYJEHTOB TEXHOJIOrMYeckoro Qgaxkynprera u ¢akyabTeTa Mexa-
HHU3AIlUHU CEJILCKOTo X03saiicTBa. Bonorma-Momaounoe, 2005 r.

2. DIIEKTpUYECTBO U MarHeTu3M. MHauBuIyaibHble 3a0aHus 110 GU3UKeE IS
WH)XEeHEepHBIX dakynpTeToB. Bonoraa - Monounoe, 2011 r.

3. Ontuka. ®u3nka aroMa, sapa U dJIEMEHTAPHBIX YaCTUIl [DJIEKTPOHHBIM
pecypc] : cOOpHUK 3ajaHui ISl UHAUBUIYaTbHON paboThl O PU3UKE AJIA CTYACH-
TOB OYHOM M 3a04HOM (hopMbI 0OyUEHHs MO HampaBieHUI0 MOAToToBKH 35.03.06
Arpounkenepus; 15.03.02 TexHonornueckue MammHel 1 obopynosanue; 27.03.01
Cranpaptuzanust u Merposiorus; 35.03.02 TexHosiorusi 1€C03aroTOBUTEIBHBIX U
nepeBooOpadateBaromux mpou3BoaAcTB / cocT.: H. B. Kucenesa, E. B. CmaBopoco-
Ba, JI. A. KypenkoBa

7.2.3 IlpuMepsl BONPOCOB IS TEKYyUIEro KOHTPOJIA 3HAHMU Y
CTYACHTOB.
Bapuanr 1.

1. ABToMOoOWIb Maccod M=I1T, ABMKYIIUUCAS CO CKOpPOCThIO V=54 km/4,
ocTaHaBiuBaeTcs 3a t=6¢. BEIYMcIuTh TOPMO3HOM MyTh U CHITY TOPMOXKCHHUSI.

2. ChopmynupyiiTe OCHOBHBIC 3aKOHBI MEXaHUKH U TMPUBEIUTE MPUMEPHI
WX MPOSIBIICHUS.

3. Uem 00ycnoBieHa MPOBOJUMOCTH PACTBOPOB JJICKTPOJIHMTOB M KaK OHA
3aBUCHT OT TEMIIEPATYPHI?

Bapuanr 2.

1. Jlna moapema 3epHa Ha BBICOTY h=10 M yCTaHOBWJIM TpaHCIIOPTEP
MomrHOCTEI0 N=4 kBT. Onpeaenuth maccy 3epHa, MOJHATOro 3a BpeMsa t=8 u
paboTsl TpaHcropTepa. KoadduimeHT none3Horo nelCTBUS YCTAaHOBKU MPUHSTH
paBHbIM 1= 13,6%.

2. KakoBo 3HaueHue CHIIbI TPEHUSI B IPUPOJIC U TEXHUKE?

3. [loscautre  CyThb  DIEKTPOHHOM W JBIPOYHOW  MPOBOJUMOCTH
MOJIYTIPOBOJHUKOB.

Bapuanr 3.

1. MaXOBHK C MOMEHTOM HHEpLUHH |=45 krm° HauMHACT BPAIIATHCA U 32
BpeMs t=5 C ero yrioBasi CKOpOCTh BO3pactaeT 10 ®=62,8 pan/c. Onpenenutsb
MOMEHT CHJIbI, JEHCTBYIOIIECH Ha MaXOBUK.

2. JlaliTe CpaBHUTENBHYIO XapaKTCPUCTUKY BEIUYHH, OIPEIACISIONTIX
MOCTyNaTeIbHOE U BpallaTeIbHOE ABUKECHHUE.

3. Kak 0OBSCHUTH COMPOTUBIICHUE MPOBOTHUKOB JJIEKTPUUCCKOMY TOKY U
OT KaKuX IMapaMeTpOB OHO 3aBUCUT?

Bapuanr 4.

1. MonoTunbHblii  GapaGan Bpamaercs ¢ uwactoroif v=20c’. MomeHt
uHepiuu Oapabana 1=30 KITM-. OnpenenuTts MOMEHT CHJIbI, MOJA JIEUCTBHEM
KoToporo 6apaban octaHoBUTCs 3a BpeMms t=200 c.

2. JlaiTe ompenenieHne MEXaHUYECKOW padOThl M dSHEpruu. B dyem coctout
pa3iinure dTUX NOHSATUNA?
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3. Kak 0OBSCHUTH COMPOTUBICHUE MPOBOJHUKOB JJIEKTPUUECKOMY TOKY U
OT KaKuX MapaMeTpOB OHO 3aBUCUT?

Bapwuanr 5.

1. Ins cBapkud ObUI MPUMEHEH Tra3, HaxoJsAluics B OallIOHE €MKOCTBIO
V=25 11 npu temmeparype 4,=27°C u manennun p;=20,2 MITa. Onpenenurs Maccy
M3pAcX0JIOBAHHOTO Ta3a, €cli JaBJieHHe raza B OaiuioHe crano P,=4,04 Mlla, a
Temmepatypa t,=23°C. OTHOCHTEIbHASI MOJIEKYIIIPHAS Macca raza M=26.

2. OnumumTe XapakTep HW3MEHEHHS MEXaHWYeCKOW DSHEPruu CBOOOIHO
NaJarolero Tena ¢ BICOThI H.

3.B wem  cocrour = pa3nuyue = 3aBUCHUMOCTH  COINPOTUBICHUS
MOJTyTIPOBOTHUKOB ¥ METAJUIOB OT TEMIEPATyphI?

Bapuasnr 6.

1. Onpenenuth TONIIMHY CJOS CYIJIMHUCTOM TMOYBHI, €CIH 3a Bpems 1=5 4
depes miomans S=1 M’ MOBEPXHOCTH mHPOXomuT Temtora Q=250 kJ[K.
TeMmeparypa Ha noBepxHocTH mouss 1,=25°C, B HiKHeM ciioe moussI t,=15°C.

2. 3anumnTe OCHOBHOW 3aKOH JMHAMHUKUA BpAlaTebHOTO JIBIXKCHUS U
JalTe XapaKTePUCTUKY BXOJSIINUX B HETO BEJIUYHUH.

3. [loueMy mNpOBOAMMOCTb  MOJYIPOBOJHUKOB  YBEIUYHMBAETCS  IIPU
OCBEILEHUH €T0 MOBEPXHOCTU?

Bapuanr 7.

1. Onpenenuth rpaueHT TUIOTHOCTH YTJIEKUCIIOTO ra3a B MOYBE, €CIU Yepes
miommans S=1 M* ee MMOBEPXHOCTH 3a BpeMs t=1c B aTmocdepy mpoiiies ra3 Maccoit
m=810" kr. Kosddpumment auddysun D=0,04 cm*/c.

2. [IpuBenuTe TIpUMEpPHI TIPOSIBICHHS 3aKOHOB COXPAHCHUS HMITyJIbCa M
MOMEHTa UMITYJIbCA.

3. B uem cocTtoWT CXOACTBO M pa3nMyue COOCTBEHHOW MPOBOAUMOCTH Y
MOJIYITPOBOJTHUKOB U PACTBOPOB AJIEKTPOIUTOB?

Bapuanr 8.

1. Onpenenuth Maccy rasa, npoaudyHIUpOBaBIIETo 3a Bpems =12 4 uepe3
MOBEPXHOCTh TMOYBBI IUIOLIAIbIO S=10 cM’, ecau koddduumeHt aHbbY3HHN
D=0,05¢m%/c. IlnotHOCTH rasa Ha riny6une h=0,5 M paBHa p1=1,210 r/em’,
a y OBepXHOCTH p,=1,0107 r/em’.

2. [IpuBenuTe mpuMephl MPOSBICHUSI 3aKOHOB COXPaHEHUSI UMITYJIbCa U MO-
MEHTa UMITYJIbCA.

3. B ueM cocTouT siBIECHHE TEPMOIIEKTPOHHON SMHUCCHU U T/I€ OHO HAILIO
puMeHeHue?

Bapuanr 9.

1. CkoapKO TEIIOTHl MPOKJET uepe3 Iiomaap S=1 M MMOBEPXHOCTH TECKA
3a Bpemst t=1 4, ecim Temmeparypa Ha ero mosepxroctH 1,=20°C, a Ha riay6uHe
h=0,5 M temmeparypa t,=10°C.

2. UTo MOXHO CKa3aTh O BECe JIETUMKa, COBEpIIAONIEro GUTrypy “mepTBas
neTis”’, Korja OH HaXOJWTCS B HWXKHEH W BepxHell Toukax ¢urypsi? OtBer
MOATBEPIUTH PACUCTAMH.

3. Uto Takoe »HIEKTPOMAarHWTHAs WHAYKIHMS W KaK WCIHOJb3YeTCS 3TO
SIBJICHHE JIJIS1 TIOTyYEHUSI IEPEMEHHOTO TOKa?
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Bapuanr 10.

1. Onpenenuth BbICOTY N TMOAHATHS BOJABI B CTEONIAX pacTeHUl C
BHYTPEHHUM guamerpoM 0=0,4 MM moa JCHCTBHEM KaNWLISPHBIX CHIL
CMaurBaHHe CTEHOK CUYUTATh MOJIHBIM.

2. Kax cBsg3aHbl MeXay coOOW aMIUIMTYyJa, CMEIIEHHE, CKOPOCTb U
YCKOpEHHE MPU FapMOHUYECKOM KOJIeOaHUM?

3. Onumure siBneHue saekrponnsza. ChopMmynupyldTe MNepBbIA 3aKOH
®dapajes v ONUIINATE, KAK €r0 MOKHO ITPOBEPUTH HA OMBITE?

Bapuant 11.

1. Coepmiass nukn Kapno, ra3 momyumin oT HarpeBatenst temiory Q;=1
kJ[k. CKOJIBKO TeIIOThl ObLIO oTAaHO oxjagutento, eciau KIII wumeanbpHOM
TEIJIOBOM MaluHbl 25%.

2. 2.Kakue mpeoOpa3oBaHusi HHEPTrUU TMPOUCXOAIT TpPHU  KOJIeOaHUH
MaTeMaTUYECKOro MasiTHUKA?

3. 3.Chopmynupyiite 3akoH OMa sl HOJTHON LENU U NOSICHUTE €ro, UCXOs
U3 3aKOHA COXPaHEHUS U MPEBPAILEHUS SHEPTUH.

Bapuant 12.

1. DnexTpuyeckoe noje co3gaHo AByMs TouedHbIMU 3apsaamu ;=50 uKu u
0.=100 uKu. Paccrossnue mexny 3apsaamu paBHo 10 cm. I'le u Ha Kakom
paccTOSIHUM OT IEPBOrO 3apsja HAXOAUTCS TOYKA, B KOTOPOM HaNpsLDKEHHOCTH
IIOJIS1 paBHA HYJIO?

2. Yto Takoe pe3oHaHc? Kakoe 3HaueHue MMeEET PE30HAHC B TEXHUKE U B
OMOJIOTMYECKUX Tporieccax?

3. Kak OymyTt BecTu ceOs aBa MapajuICbHBIX MPOBOJHHKA, O KOTOPHIM
T€4YeT TOK B OJJTHOM HamnpasieHuu? [louemy?

Bapuanr 13.

1. Kakyro pa3HOCTh TOTEHIUAIOB JOJDKEH TMPONTH JJIEKTPOH, YTOObI
npuodpecTt ckopocth V=20 Mwm/c?

2.B 4eM COCTOST OCHOBHBIE IOJIOXKEHHUSI MOJIEKYJISIPHO-KUHETHUECKON
teopun? Kakue sBJIEHHS TOKa3bIBAIOT CIIPABEIJIMBOCTD 3TOM TEOPUU?

3.B ueM cocTOMT CyIIHOCTh SIBJICHHS CAMOMHAYKIMM U KaK OHO
IPOSIBIISIETCS B DJIEKTPUYECKHUX LEISX ?

Bapuant 14.

1. Kako#i AmuHBI HY>KHO B3ATh HUKEIMHOBYIO POBOJIOKY ceueHueM S=0,05
MM® TS YCTPOWCTBA KHUISITUWIBHUKA, B KOTOPOM 3a Bpems t=15 MUH MOXKHO
BCKHIBITHTH BOAY oOObeMoM V=1 11, B3sryro mpu Temmeparype t=10°C?
Hanpsokenne B cetm U=110 B, KIIJI xunsruisHuka n=60%, yaenbHas
TeI1I0eMKOCTh BObI ¢=4,2 kJ[x/(kr'K).

2.Yem oTaMyaeTcs B3aUMHOE pACIIOJIOKEHUE U JIBDKEHHE MOJIEKYII
XKUJKOCTU OT B3aUMHOT'O PACIOJIOKEHUS U JIBMXKEHHSI MOJIEKYJI TBEPJOTO Teja U
ra3oB?

3. B uem 3akimouaercs cymHOCTh GpotodddexTa u kak GOpMyITUPYIOTCS €ro
3aKOHBI?
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Bapuanr 15.

1. Onpenenuthb MOIIIHOCTh u CUILY TOKa, noTpedIsieMyo
AJIEKTPOJBUTATENIEM, MPUBOIAIIMM B  JCHCTBHE  HACOCHYIO  YCTaHOBKY,
CHA0XKAIONIYI0 BOJOW >KMBOTHOBOAUYECKYIO (hepMy C CYTOUHBIM PACXOJOM BO/IbI
o6bemom V=30 m>. Boga mogaercs Ha BeicoTy h=20 M. KI1J] yctanoBku n=80%,
HanpspkeHue B cetu 220 B, nBuratens padortaet t=6 4 B CyTKH.

2. ChopmynupyiTe NepBoe HayajJo TEPMOJUHAMHUKH W 3aIUIIUTE €ro s
U30IPOLIECCOB.

3. Chopmymnupyiite 3akoHbl GoTOIDPEKTa M OOBICHUTE UX C TOYKU 3PEHUS
KBAaHTOBOU IPUPOJIBI CBETA.

Bapuanr 16.

1. Tepmomapa ~ MeJb-KOHCTaHTaH CONPOTHUBIICHUEM Ri=12 Om
IPUCOEIMHEHAa K TalbBaHOMETPY compotuBieHneM R,=108 Owm. Onun cnai
TepMOIIapbl HAXOAUTCS IIpH Temneparype t,=22°C, Apyroii MOMeIIEH B CTOT CEHA.
Cuna toka B 1enu 1=6,25 MkA. [locTossHHas TepMomnapbl =43 MxB/°C.
OnpenenuTs TEMIIEPATYpy B CTOTE CEHA.

2. Kakx Ha OCHOBaHHMHM MOJIEKYJSIPHO-KUHETUYECKON TEOpUH OOBSICHUTH
MIPUPOY BI3KOCTH B KUIKOCTSX U razax?

3. ChopmynupyiTe 3aKOHBI OTpPAKEHHUS U TMPEJIOMIICHUS CBETa, a TaKXKe
MOKAXKHUTE HAa YEPTEIKE PJIEMEHTBI, O KOTOPBIX B HUX UJIET PEUb.

Bapuant 17.

1. PactBop rmmoko3bl ¢ KoHueHTpamuednr C=0,28 F/CM3, HAJINUTBIA B
CTCKJISIHHYIO TpYyOKy uHOHM |=15 cM, moBOpadMBaeT IUIOCKOCTH IOJIIPU3AIIAN
MOHOXPOMATHYECKOTO CBETA, IPOXOJAIIEr0 Yepe3 3TOT pacTBop, Ha yrom ¢=32°,
OnpenenuTs yIeIbHOE BPAILIEHUE TJIFOKO3bI.

2. OnummTe OJIMH U3 METOJIOB OIpeneieHus Kod(HimenTa BI3KOCTH.

3. UTo M Kak MPOUCXOAHUT C MYYKOM O€JIOro CBETa, MPOXOJSIIETo 4depes
TPEXTPAHHYIO CTEKJIIHHYIO TPU3MY?

Bapuanrt 18.

1. Yron moBopoTa MJIOCKOCTH TOJSPU3ALUUA TPU TMPOXOKICHUH dYepes
TpyOKy ¢ pacTBopoM caxapa ¢=40°. ImuHa Tpy6ku I=15 cM. YienpHoe BpaleHne
caxapa [a]=66,5 rpan/nm Ha 1 r/em’ KOHIIeHTpauu. OnpeaeanTh KOHIIEHTPAIUIO
pacTtBopa.

2. ChopmynupyiTe OCHOBHBIC 3aKOHBI MEXAHUKHU U MPUBEIUTE TPUMEPHI UX
MPOSIBJICHUSI.

3.Uro Takoe ¢QorocunTe3? Kakoe 3HaueHWe OH  HWMEET B
KU3HEICATEIbHOCTH PACTCHUI?

Bapuanr 19.

1. [Ipu nmpoxoxaennun cBetra uepe3 cioil 10%-Horo caxapHoro pactBopa
ToamuHoW |;=15 cM TIOCKOCTh MONSpH3alMK CBETa IMOBEPHYJIACh Ha YroJ
0:=12,9°. B apyrom pacBope, B cioe TOMMHHOA |,=12 CM, IIIOCKOCTH
MOISIPU3AIMN [OBEPHYIach Ha yroa ¢,=7,2°. HaiiTH KOHIEHTpALHIO BTOPOTO
pacTBopa.
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2.B dYem 3akmiouaeTcss CYIIHOCTh SIBJIEHWS TIOJHOTO BHYTPEHHETO
OTpaXXEHUS U KaKOBO €ro MPakTHUeCKoe MpuMeHeHne?

3. Pacckaxute o padote TeraoBoit mamuHbl 1 ee KITJI.

Bapuanrt 20.

1. Ha xakyi JAJIuHYy BOJIHBI TPUXOJUTCS MAaKCUMYM CIIEKTPaJIbHOM
IUIOTHOCTH  U3JIy4YeHHUs (SHEPreTHUYECKOW CBETUMOCTH) 4YEepHO3eMa IpHu
Temmeparype t=37°C?

2. O0BsICHUTE BOSHUKHOBEHNE TTOBEPXHOCTHOTO HATSHKCHUS Y KUIKOCTEH.

3. KakoBel  ocobenHoctn  m3mydeHust jaszepa?  Ilepeumcnuth  ero
MPAKTUIECKUE TPUMEHEHUS.

Bapuant 21.

1. Temmeparypa Bozsl B mpyay pasua 13°C, a mopocurero TpaBoii Gepera
23°C. Kakue [UIMHBI BOJH COOTBETCTBYIOT MAKCHMAJIBHOM SHEPIUH H3ITydeHHS
npyaa v TpaBbl?

2. [loyuemy nisi pealbHBIX Ta30B HAJAO0 BBOJUTH TIOMPABKH B 3aKOHBI,
KOTOPBIM MOIYUHSAETCS UeaTbHBIN raz?

3. Kak yctpoensl u paboTatoT (POTORIEMEHTHI U TJe OHHM HallU
puMeHeHue?

Bapuant 22.

1. Ha simpa »XKUBOTHBIX WM PACTUTENBHBIX KIETOK MOXHO BO3JCHCTBOBATH
yIbTPadUOICTOBBIM H3IYYEHUEM JUIMHOM BOJHBI A=254 ©HM. Onpenenuurb
YacCTOTY ¥ HEPrHUI0 (DOTOHOB 3TOTO U3ITyUEHHUS.

2. SIBnenune nuddy3un 1 ero poiib B paCTUTEIIBHOM U )KUBOTHOM MHPE.

3. CoBpeMEHHbIE MPEJACTABICHUS O TMPUPOJAE CBETa M MX OIBITHOE
000CHOBaHHUE.

Bapuant 23.

1. CkoJIbKO DHEPTUU M3ITY4aeTcsl B MpocTpaHcTBO 3a 104 ¢ uiomaan S=1 ra
MaxoTHOH 3eMid, uMeromeil Temmeparypy t=27°C? CumTarh MOYBY UYCPHBIM
TEJIOM.

2. [lepeuncnure ACUCTBUS  DJIEKTPUUECKOTO TOKA MW OMNHUIIUTE HX
MPaKTUYECKOE TPUMEHEHHE.

3. B 1ueM cocTOST OCHOBHBIEC TMOJIOKEHUSI Teopur bopa 0 cTpoeHHH atoma
BOJIopoAaa?

Bapuant 24.

1. Pabota BbIXOJA DBJEKTPOHOB ¢ moBepxHocTH ue3us A=1,89 »B.
OnpenenuTs KUHETUYECKYIO SHEPTrUi0 (POTOANEKTPOHOB, €CIIM METalsl OCBEIICH
JKEJITBIM CBETOM JJIMHOM BOJHBI A=589 MKM.

2. Kak 0OBSCHUTH BO3HHKHOBCHHE TEPMODJIEKTPO-ABMKYIIECH CHIIBI U
TEPMODJIEKTPUYECKOTO TOKA B II€MH, COCTOALIEH M3 JBYX IPOBOJHUKOB, €CIIU
TeMIlepaTypa CraeB pa3audHa?

3. Uto mpexacraBisieT coboil paanoakTuBHOe u3nydeHue? Kakum meromom
OHO OBLJIO pa3/IeJICHO HA YacTH?
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7.3 Bonpochl 115l IPOMEKYTOYHOI0 KOHTPOJIA 3HAHU I

Bonpocs k 3a4ery: MexaHuka M MoJieKyJasipHas pusuka (1 cemecTp)

1. KunemaTuka BpamiareabHOTO JBUXKEHUA. YTJIOBOW MYyTh, YIJOBas
CKOpOCTb, yriioBoe yckopeHwue. llepuon. CBsi3b MexXIy JMHEHHBIM U YIJIOBBIMHU
BenuuruHamMu. DopMysbl MyTH U CKOPOCTH NPU PABHONEPEMEHHOM JABUKEHUU
TOYKH TI0 OKPY>KHOCTH.

2. OcHOBHBIEC 3aKOHBI AMHAMUKH. VIMITyJIbC CUJTBI, UMITYJIbC TeNa. 3aKOH
COXpaHEHUST UMITYJIbCA.
3. Cunbel B mpupoge. Cuna tspkectu. Bec Tena.Cuna tpenusi. Cuiibl

ynpyroctua. Jlepopmammst Tenma. 3akoH ['yka. Cuiiel, JelCTByIOIuE TIpH
BpAILATEIIbHOM JIBUKCHUU.

4, Pa6ora, MomHoCTh, sHeprusa Enunuisl n3mepenus. Kunernueckas u
NOTEHIMAIbHAS SHEPTUHU. 3aKOH COXPAHEHUS SHEPTUH.

S. VY nap mapoB. YOpyrui 1 Heynpyruu yaapsl.

6. JlnHaMuKa BpamaTeabHOro JBUKEHUS.

7. Kunemaruka rapmonudeckoro koisiebanus. CMelieHue, CKOpOCTb,
YCKOpEHue TMpu KojeOaTenbHOM JBWKEHUHU. JlMHamuka KoJjebaTeabHOro
JBUKEHUSI. Y paBHEHHE CBOOOHBIX KOJICOAHUH.

8.  Konebanuss maremarnyeckoro MU (PU3MUECKOTO MasiTHUKA.JHEPrus
rApMOHMYECKUX KOJICOAHUH.
9. 3aryxatoume KOJIeOaHHUS. HuddepenunansHoe ypaBHEHHE

3aryxaromux kosebanuil. Koaddumment 3aryxanus. Ammumtyna, Yactora u
NEPHUO/I, JJIOrapUPMUUECKUNA JEKPEMEHT 3aTyXaHUS.

10. BemiHyXneHHbIE KoJeOaHWsA. YpaBHEHHE BBIHYKICHHBIX KOJICOAHMI.
AMIUIUTY1a  BBIHYXKJICHHBIX  KOJeOaHuM, €€ 3aBUCUMOCTh OT YacCTOTHI
BBIHYKJAIOIIEH CHIIbl. Pe3oHaHC.

11. 3akoHBl WAEANBHOTO Ta3a. YpaBHEHUE COCTOSHUS HICATBHOTO Tas3a
(ypaBuenue MenpeneeBa- Kianeiipona).OCHOBHOE ypaBHEHHE KHHETUYECKOMN
TEeOpUH Tra3oB. AOCOIIOTHBIN HYJb TEMIIEPATYPHI.

12. Cpennsis KWHETUYECKass DHEPrUs TMOCTYMNATEIbHOTO JBWKCHUS
Mozekya ra3za. CKOpOCTM MOJIEKYJ rasza. 3aKOH pacHpeieieHuss MOJIEKYJ 10
ckopocTsaM (pacnpenencarue MakcBesuia). ['a3 B mose tsokectu. bapoMmerpruueckas
dbopmyna.

13. 3akoH U3MEHCHHS KOHIICHTPAIIMH MOJICKYJ C BBICOTOW. 3aBUCUMOCTH
pacnpeneneHuss MOJIEKYJl MO BBICOTE€ OT MacChl MOJIEKYJ M TeMIlepaTyphl rasa.
Pacnpenenenne bonbimana.

14. CronkHoBenue w™oJiekysa. CpenHsss JjuHa CBOOOJHOrO mpobdera
MOJIEKYJI. 3aBUCUMOCTH €€ OT JaBJICHUS U TeMIeparypbl. Bakyywm.

15. VYpaBHeHus nepeHoca B razax.

16. IlepBoe Hauano TtepmoauHamuku. CTeneHH CBOOOIBI MOJEKYJ Tasa.
BryTpeHHsissi sHeprusi upeanbHOro rasza. PaboTa, coBepimaemasi ra3oM MpH €To
pacumpeHund. OHU3NUECKHT CMBICI YHHUBEPCAIBHOM Ta30BOM MOCTOSHHOM.
Tenno€MKoCTh UieaIbHOTO Ta3a. 3aBUCUMOCTh TEMJIOEMKOCTU OT TEMIIEPATYPHI.

17. Kpyrossie nponeccol. KITJ] uukna. [{ukn Kapho.
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18. OOpatumble U HEOOpaTUMbIE TMPOLECCH..  TepMOIUHAMHYECKAs
BEPOSATHOCTh COCTOSIHUSI CUCTEMBI. DHTponus. Bropoe Hauano TepMoauHamMuku u
€ro CTAaTUCTUYECKUM CMBICI. VI3MEHEHNE SHTPOINUH MPU U30MIPOLIECCaX.

19. PeanbHble razpl. MexXMOJIEKYISIPHOE B3aUMOJICUCTBHE. Y paBHEHUE
Ban — nep Baanbca. M3orepmbl peanmbHOro raza. KpuTuueckoe cocTosiHUE
BEILIECTBA.

20. CgoiictBa xuukocted. I[loBEpXHOCTHOE HATSKEHUE IKHUJIKOCTH.
JlaBneHre  moJ  WCKPUBICHHOM  IMOBEPXHOCTBIO  KUAKOCTH.  SIBIeHHe
KalWUIIPHOCTU. BbICOTAa MOAHATHS )KUAKOCTHU IO KATUJUISPY.

21. Ucnapenue *XUAKOCTU. Y7elbHas TEIJIOTa UCIApPEHHs. 3aBUCUMOCTb
€€ OT TeMIIepaTyphl.

22. TemnoBbIe U MEXaHUYECKHE CBONCTBA TBEPBIX TEIL.

Bomnpocsl k 3aueTy: DJIeKTPUY€CTBO M MArHEeTU3M (2 cemecTp)

1. B3aumopneiicTBue  3JIEKTpUYECKHX  3apsaoB. 3akoH  Kyiona.
DnekTpocrarndeckoe nosie. HanpsskeHHOCTh MOJIsi TOUEUHOTO 3apsifa, U CUCTEMBI
TOYEYHBIX 3apsA0B. ENQVHUIBI U3MEpPEHNS HANIPSKEHHOCTH.

2. [IoTok BekTOpa HANPSIKEHHOCTH  3JIEKTPOCTATUYECKOTO  IMOJIS.
Teopema ['aycca u €€ npUMEHEHHE K PAaCUYETy JIEKTPUUECKUX TOJIEH.
3. Pabota AIEKTPOCTATUYECKOTO OJIS 1o NIEPEMEILICHUIO

3apsaa.lloTeHmanpHas 3Heprus 3apsiaa B 3JIEKTPOCTaTHUYECKOM MoJje. [loTeHunai.
Enununsl usmepenus: noreHuuana. [loreHuuan mosis TouedHoro 3apsiga. PaGota
0 TIEPEMEIIECHHUIO 3apsJia B DJIEKTPOCTATUUECKOM IIOJIE.

4, [lonsipuzamusi  HEMOJSPHBIX UM MOJSPHBIX  JUDJIEKTPUKOB B
ANIEKTpUYECKOM mojie. Bektop mnossipuzanuu. DJIEKTPUUYECKOE TMOoJie B
IUdJeKTpUKe. JuanekTpudeckas NpoHUIIAeMOCTh. HanpsskKeHHOCTh M MOTEHIINAI
AIEKTPOCTATUYECKOTO TOJISI B AUDJICKTPUKE.

S. DIEKTPOEMKOCTh MIPOBOJHUKOB. Enunuisi U3MEPEHUS
21EKTPOEMKOCTH. EMKOCTh IJIOCKOTO KOHJEHCATOpa. DHEPrus 3apsKEeHHOTO
MPOBOJHUKA U KOHJEHcaTtopa. [[IMOTHOCTh SHEPTUM 3JIEKTPOCTATUUYECKOTO IOJIS.
DIEKTPUUECKOE T0JI€ KaK BUJ MAaTEPHUHU.

6. [TOCTOSIHHBIN JJIEKTPUYECKUM TOK, €r0 XapaKTEPUCTHUKHU. Y CIOBUS
CYILIECTBOBAHMSI TOKAa B MPOBOAHUKE. DJEKTpOABWXKylIas cwia. Hampsokenue.
3axon Oma 1t ydacTka 1enu U noiaHou mnenu. 3akoH Oma B auddepeHimaibHoMn
dbopme. 3akon [xoyns — Jlenma. PaboTa U MOIIHOCThH 3JIEKTPUUYECKOTIO TOKA.
Enunuiipl ux u3MepeHus.

7. [locnenoBaTenpHOE W MAPAJUIEIBHOE COCIWHEHUE IIPOBOJIHHUKOB.
Pacuer pa3BeTBIEHHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.
8. MarautHoe ToNe TOKa. XapaKTEPUCTHUKHM MArHUTHOTO  TOJIA:

MarHuTHas MHIYKIUS U HAIPsHKEHHOCTD 1oJist. M300pakeHrue MarHuTHOTO TIOJIS C
ITOMOIIBIO JIMHUM MAarHUTHOM MHAYKUUH. [[0TOK MAarHUTHOW MHAYKIIHUH.

Q. 3akon buo-CaBapa — Jlamnmaca. Ero mnpumeHeHne K pacuyery
MAarHUTHBIX TOJIEH.

10. Cuna, geiicTByromiasi Ha MPOBOJHUK C TOKOM B MAarHUTHOM TOJi€
(cuna Amnepa). BzaumoneiicTBue mapannenbHbiX TOKOB. Cunia, IeicTByoas Ha
3apsii, JBHOKyIIWiicss B MarHuTHoe mnoJie (cuna Jlopenma). Paguyc u mepuon
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oOpalleHus 3apsHKEHHOM YacTHUIbl B MarHUTHOM moJie. PaboTa mo mepemernienuto
MIPOBOJHUKA C TOKOM B MAarHUTHOM IIOJIE.

11. MarnuTtHble cBOWcTBa  BemiecTBa JlMamMarHUTHbIE — BEIIECTBA.
[TapamaruutHble BemiectBa. PeppomarHetnkd. HamarHuuumBaHue kene3a B
MarHuTHoM mnoJe. ['uctepesuc. [Ipupona gpeppomaruerusma.

12. DOnexrpomarnuTtHas uHaykuwus. [lpaBuno Jlenma st ompeneneHus
HaIpaBJICHUs] HWHAYKIUOHHOrO Toka. Bemnumna JOJIC wmHaykiuu. MexaHusm
Bo3HUKHOBeHUs DJIC MHIYKIIMU B MPOBOAHUKE IBUKYIIUMCS B MATHUTHOM M0JIE
Y B HEIMOJIBMYKHOM IPOBOJISIIIEM KOHTYPE.

13. SBnenme camomnaykuuu. 2JC camoumnaykuuu. WHIyKTUBHOCTDH
KOHTypa U coieHouja. Enunnna mHAyKTUBHOCTH — ['eHpH. DHEprus MarHuTHOTO
noJist. DKCTPATOKH 3aMbIKaHUs U pa3MblkaHus. B3aumuas unaykuus. Toku Dyko.
Tpanrcdopmarop.

14. PaGota BbIXOAa 3JIEKTPOHA U3 MeTa/UIa. TepMO3JIEKTPOAHASI SMUCCHSL.
[TpuHiun  paboThl, XapaKTePUCTUKU U TMPUMEHEHHE DJIEKTPOHHBIX JIaMII.
Bropuunast anexkTpoHHas sMuccusi. @OTOAIEKTPOHHBIE YMHOKHUTEIIH.

15. KoHTakT nAByX pasHOpOAHBIX MeTauioB. KoHTakTHasi pa3HOCTh
NOTEHIMAIOB. TepMoaneKkTpoaBKylas cuwia. Tepmomnapa, €€ rpagynpoBKa U
MIPUMEHEHHUE.

16. IloHsATHE O KBaHTOBOW TEOPHH MPOBOAUMOCTHU. DIIEKTPOIPOBOJIHOCTD
METaJUIOB, MOJIYIPOBOJHUKOB U JUAIEKTPUKOB C TOUKU 3pPEHUS 30HHON TEOPUHU.

17. CoOcTBeHHass M TpPUMECHas MPOBOJAMMOCTh TMOJYIPOBOAHUKOB.
OOpa3oBaHue 3amUparOUIEro CJIOS B MECT€ KOHTAKTa JIBYX MOJYIPOBOJIHUKOB
pa3IMYHOr0  TUOA  NPOBOAMMOCTH.  [lONMympOBOIHUKOBBIA  JIHOA,  €ro
XapaKTEPUCTUKA M HUCIIOJb30BAHUE [JIsl BBIIPAMIICHUS NEPEMEHHOIO TOKA.
Tpanzucrop.

18. DnekTtpuueckuii TOK B  pacTBopax dJIEKTpoiuToB. CTeneHb
auccounanuu. 3akoH OMa JJisi pacTBOPOB 3JEKTPOIUTOB. DIEKTPOJIH3. 3aKOHBI
@apanes. OnpenesieHne 3aps/1a OJHOBAIIEHTHOTO HOHA.

19. TIlomydyeHue mepeMEHHOTO TOKAa U €ro XapakTepucTuku. OmMuueckoe
CONPOTHUBJIEHUE, KOHJIEHCATOP M KaTyIlIKa MHAYKTHBHOCTH B LIENIH NEPEMEHHOIO
TOKaA.

20. 3akoH OMa JJIsi OCIE0BATEIBHOM 1IeNU MepeMeHHOoro Toka. CaBur
da3 Mexay TOKOM M HampsbKeHHeM. SIBieHHe pe3oHaHca B LeNH MEPEeMEHHOTro
TOKa. MOIIHOCTH B LIeNU nepeMeHHoro Toka. Koadduuuent MmouHocTH, myTu €ro
MOBBIIICHUS.

Bomnpocs! K 3k3ameny: OnTuka u aroMHas ¢pusuka (3 cemecrTp)

[Ipupoga cBera, KOPIYCKYJspHas M BOJHOBAas TEOPUU CBETA. DBOJIOLIMS
B3IJISII0B HAa TPHUPOAY CBETa Kak MpPUMEp AUAJIEKTUYECKOTO MYTH TMO3HAHUS.
[ITkaya 351eKTpOMAarHUTHBIX BOJIH. KBaHTOBas Teopus CBeETA.

1. OCHOBHBIE 3aKOHBl T'€OMETPUYECKOM oONTUKH. OTpaxkeHue U
npenomiieHre ceeta. [IpuHmnun @epma. IlonHOoEe BHYTpeHHEEe OTpa)KEHHE.
BonHoBas onTHka, CBETOBOJIBI.

2. WuTtepdepeniust cBeta. YCIOBHUS BO3HUKHOBEHUS HWHTEP(DEPEHIINU.
CriocoObl momydeHus UHTephEepEeHIIMU CBEeTa. Y CIIOBUS MaKCMMyMa U MHHUMYyMa
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npu unTepdepenuu. Matepdepenims napanienbHbIX Tydeil cBeTa, OTPaKEHHbIX
OT TMpPO3payHOM IUIEHKHM C TmapauielbHbiMU rpaHsMu. Konpna HeroToHa.
[Ipumenenue nHTEpPEpEeHIINU CBETA.

3. Hudpakius cBeta. YciaoBus HaOMOACHUS JTU(pakiuu  CBeETa.
Judpakuust oT Kpyrioro oTBepCTUs U OT OJHOM mienu (yCIOBHS MakCUMyMa U
MuHuMyMa). [udpakuus cBera oT AUGPAKIMOHHON pEHIETKU. Y CIOBUSA
MakcUMymMa M MHUHMMYMa. [lpuMeHeHue  OUGPaKUIUOHHOM  pELIETKU.
Paspemraromias cnocoOHOCTh ONTUYECKUX MTPHUOOPOB.

4, [lonyyeHne pEHTTEHOBCKHX  JIy4YEeW. [Ipupoma  TOPMO3HOTO
PEHTIeHOBCKOro u3nyuyeHus. ChnekTp peHTreHoBckux Jydel. Ilornomenue
PEHTICHOBCKUX JIy4eil BemecTBOM. KOpOTKOBOJHOBas TIpaHHIla TOPMO3HOIO
PEHTI€HOBCKOT'O U3ITyYEHHUS.

S. [lonsipuzanuss  ceera. Bwuasl mnonspuszanmu. 3akoH  Mamtoca.
[Tonsipr3anus cBeTa Mpu OTPaKEHUM U MpeJoMIICHHH. 3aKoH bproctepa. J[BoliHOE
JydernpenoMieHue B Kpucrtamax. l[lonspusyromue npu3Mbl, MOJISAPOUIBI, HUX
npuMeHeHue. Bpanienue 1iockocty nossipu3anuu cBera. ONTHYECKH aKTUBHBIE
BEILECTBA, ACUMMETPUS MOJIEKYJl. CaxapuMETpBI.

6. HMucnepcus cera. CriocoObl HaOMIOAEHNS TUCHIEPCUN CBETa. Teopus
nucnepcuu ceera. HopmanbHas m aHoManpHas aucrepcus. [loryonienue caera.
3akon byrepa. ®usuueckuil cmbicn  Kodp¢uuueHta nornomeHus. CHeKTpbl
noryonieHus. Paccesuue cera. ®opmyna Panes. Paccesnue cBera B atmocdepe.

7. Tennosoe U3ITy4YEHHUE. CrnekTpanbHas U WHTErpajgbHas
Jy4YEUCIyCKaTeIbHas CIHOCOOHOCTH M TOTJOIIAaTeNbHasl CIIOCOOHOCTh —Tela.
AOCOJIIOTHO YEpHOE TEJO. 3aKOHBI TEIUIOBOTO M3ITy4deHHUs. «YIpTpaduosieToBas
katactpoda». KBanToBas runotesa u gpopmyna [1nanka.

8. ®dorornektpuueckuii 3pdext. 3akonbl PoroadpdexTa, ux 00bICHEHHE
Ha OCHOBAaHHMM KBaHTOBOI TEOpHUM CBETa. YpaBHeHHUE DiHIITEHA. [IpakTrueckoe
npumeHeHue ¢orordpdexra.

Q. @OTOHBI, UX DHEPIHUs, MacCa U UMILYJIbC. JIMaJeKTUUECKOE €IMHCTBO
KOPITYCKYJISIPHBIX 151 BOJIHOBBIX CBOWCTB AJIEKTPOMArHUTHOTO
n3nydyeHus.BonHOBBIE  CBOWMCTBA  BElIECTBA, TUIOTE3a Jae —  bpoirs.

DKcrnepuMeHTAIbHOE 000CHOBAHNE KOPITYCKYJISIPHO — BOJTHOBOTO Jyaliu3ma (OIbIT
1o TU(PpaKIuu IEKTPOHOB U IPYTUX YACTHII).

10. Crpoenue aroma. Mogens Tomcona. OmeiTr Pesepdopma 1o
paccesHuI0 o — 4actul. SnepHas monens atoma Pesepdopaa, e€ TpyAaHOCTH.
[Toctynatel bopa, ux skcnepuMeHTanIbHOE 00OCHOBAHUE.

11. bopoBckas Teopus aToMa BOJIOPOAa U BOAOPOAONOAOOHBIX HOHOB, €€
HEJOCTaTKU U JAOCTOMHCTBA. OOBSICHEHHWE 3aKOHOMEPHOCTEH B CIEKTpax
M3JIy4EHUs aTOMApHOr0 BOJAOPOAA.

12. XapakTepucTUYECKWE PEHTICHOBCKHME Jy4yd. VICTOUHHMKH  UX
u3inydeHus. CroekTpanbHbld cocTaB. 3akoH Mo3nu. PeHTreHocnekTpanbHbIN
aHaju3.

13. CnonranHoe usnydenue. MHmynupoBaHnHoe u3iydenue. MHBepcHas
3aCEJICHHOCTh SHEPreTHUYECKUX YpOBHENW. KBaHTOBBIE T€HEPATOPHI, UX YCTPOMCTBO,
MPUHITUT paOOTHl U UCTIOJIB30BAHUE, TIEPCIICKTUBBI MPUMEHEHHUSI.

27



14. CocrtaB u XapakTepUCTUKHU aTOMHOTO sipa. M3otomnsl. [edext maccsl,
sHeprug cBs3u aapa. [IyTu BEICBOOOKIEHUS SEPHON SHEPTUU.

15. PaguoakTUBHOCTh. 3aKOH paJuoOaKTUBHOro pacrnana. I[locTosHHas
pacnana. Ilepuon momypacnaga. AKTUBHOCTh IpenapaTta. ENMHUIBI aKTUBHOCTH.
CocraB 1 CBOMCTBA paIuOAKTUBHOIO U3TyYCHHUS.

16. Snepubie peakiuu. Jlenenue sanep ypana. LlenHas peakius. SnepHbie
peakTopbl. TepMosiiepHbIE peakuuu. YNOPaBISEMbId TEPMOSICPHBIA CHUHTE3,
pa3paboTKa METOJIOB €0 OCYIIECTBICHUS.

17. DOnemeHTapHbie dYacTuIilbl. WX kimaccupukamuss TO OCHOBHBIM
cBoMicTBaM. MeTo bl HAOMIOJICHUST U peructpanuu dactuil. KocMudeckue Jiydw.
Yactunpl 1 aHTHYacTuipl. KBapkoBas cTpykTypa uacTtuil. PasButue Qusuku
DJIEMEHTAPHBIX YaCTHULl, €CTECTBEHHOHAYYHOE JO0KAa3aTEIbCTBO INPABUIBHOCTH
UJIEN O HEUCYEPIIAEMOCTH MATEPHH.

8 Y4eOHo-MeToAnYEeCKOe U HHPOPMAIIMOHHOE 00€CIIeYeHNE TUCIUILIH-
HBI (MOTYJIs)

8.1 ocHOBHas JuTepaTypa

1. Kucenesa H. B. DnexTpuuecTBO M MarHeTusM : y4eOHO-
METOJMYECKOEe MocoOue K JIabopaTopHbIM paboTaM 1Mo (U3MKE JJIs CTYJACHTOB IO
HarpaBJIeHUI0 ToAroToBKU: 35.03.02 - TexHoyOrus J1€CO3aroTOBUTENBHBIX U JI€-
peBonepepadaTriBatromux npousBoacts / H. B. Kucenesa, E. B. CnaBopocoBa. —
Bonorga—Momnounoe : Bomoroackas IMXA, 2019. — 96 c.

2. @usuka. Onrtrka. Ousnka atoma, AApa U DJIEMEHTAPHBIX YacTHUIL :
COOpPHUK 3aJaHUil JJI1 WUHIWBHAYyaJIbHOW pabOTHI MO (U3MKE I CTYIAEHTOB IO
HarpasJIeHUIO ToAroTOBKH 35.03.02 - TexHon0rNs 1€C03arOTOBUTENBHBIX U JIEpe-
BooOpabaTsiBatoux npousBoacts / H. B. Kucenesa, E. B. CnaBopocosa, JI. A.
KypenkoBa. — Bonorga — Mosounoe : Bonoroackas ITMXA, 2019. — 39 c.

3. ®uszuka. Ontuka. ATOMHast U sijiepHas Qu3nuka : COOpPHUK 3a7a4 IO
¢usnke IS CaMOCTOSITENbHOW pabOThl CTYJIEHTOB HANpPaBICHUSI MOATOTOBKHU:
35.03.02 - TexHOJIOTHS JIE€CO3arOTOBUTEIIBHBIX M JepeBOIepepadaThIBAIOIINX IPO-

n3BoaAcTB / coct. E. B. CmaBopocoBa. — Bosorma—MomouHoe : Bomoroackas
I'MXA, 2019. — 46 c.

8.2 MomoJIHUTEbLHAs JIUTEpPaTypa

1. Onrtuka. @usnka atoma, si/ijpa U 3JIEMEHTAPHBIX YaCTHUI] [ DIEKTPOH-
HBI pecypc| : cOOpHUK 3aJaHUi JJI1 MHAUBUIYAIbHOM paboThl MO (pU3MKe s
CTYJICHTOB OYHOW W 3a04HOM (hOpMbI OOyYEHHUsS IO HAIMpPaBICHUIO MOATOTOBKH
35.03.06 Arpounzkenepust; 15.03.02 TexHonornueckue MalimHbl 1 000pYI0BAHMUE;
27.03.01 Cranpaptuzanus u Metposiorus; 35.03.02 TexHomorusi jaeco3aroToBu-
TeJBHBIX U JIepeBooOpabdaThiBarommx mpousBoacts / coct.: H. B. Kucenera, E. B.
CnaBopocoBa, JI. A. KypenkoBa. - DnektpoH. gaH. - Bomorma ; Monounoe
BI'MXA, 2018. - 39 c. - Cucrem. TpeboBanmsi: Adobe Reader Buemnsis ccpuika:
https://molochnoe.ru/ebs/notes/2023/download

2. DNEKTPUYECTBO U MarHETU3M : yueOHO-METO/I. mocodue K JabopaTop-
HBIM paboTaMm 1o (pu3uKe JUIsi CTYJACHTOB OYHOW M 3a04HOM (popMm oOydeHus 1o
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HanpasneHusMm: 35.03.03 - Arpoumkenepusi, 35.03.01 - Jlecnoe neno, 35.03.02 -
TexHoyorus J1€c03aroToBUT. U JAepeBomnepepadar. npousBoacts, 15.03.02 - Tex-
HOJI. MamuHbl U obopyaoBanue, 19.03.03 - IIpoayKThl MUTaHUS KUBOTHOTO IIPO-
ucxoxaenus, 27.03.01 - Crannapruzanusa u metposorus / H. B. Kucenera, E. B.
CnaBopocoBa ; M-Bo cenbckoro xo3-Ba Poc. @enepaunu, Bomoroackas 'MXA,
Texnoun. dak., Kad. Texnon. o6opya. - Bonoraa ; Monounoe : BTMXA, 2019. - 95
c. - bubnuorp.: c. 94

3. Hemunuenko, Bragumup MBanoBuu. @usmnka [DIEKTPOHHBIA pecypc]
: yueonuk / B. U. Jlemuguenxo, W. B. [lemumdyexno. - 6-¢ u3z., mepepad. u AOI. -
Onextpon.naH. - M. : Uadpa-M, 2018. - 581 c. - (Beicmiee obpazoBanme - baka-
naBpuar). - BuemmHss cepuika: http://znanium.com/go.php?i1d=927200

4, Kann, Koncrantun bopucosuu. Kypc obmieit ¢pusuku [DneKTpoHHbBIN
pecypc] : yuebHoe ocobue / K. b. Kann. - Onexkrpon.nan. - M. : KYPC : Unadpa-
M, 2018. - 360 c.

8.3 Ilepeuenb MHGPOPMALMOHHBIX TEXHOJOIMH, UCIOJb3YEeMbIX B 00y-
YeHHMH, BK/II0Yasl NepedyeHb NPOrpaMMHOro odecrnedyeHusi ¥ HHGPOPMAMOHHBIX
CIIPABOYHBIX CHCTEM

JInneH3noHHoOe IporpaMMHoO¢ o0ecreyeHue:

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

B T.9. OTCYECCTBCHHOC

Astra Linux Special Edition PYCB 10015-01 Bepcuu 1.6.

1C:IIpennpusitue 8. Kondurypamus, 1C: Byxrantepus 8 (yueOHas Bepcusi)

Project Expert 7 (Tutorial) for Windows

CIIC Koncynprantlnroc

Kaspersky Endpoint Security mist 6usneca CtanaapTHBIH

CB0001HO pacnpocTpaHsieMoe JIMIEH3MOHHOE NPOrpaMMHoe odecreye-
HUE:

OpenOffice

LibreOffice

7-Zip

Adobe Acrobat Reader

Google Chrome

B T.9. OTCYECCTBCHHOC

SAunexc.bpaysep

NudopmanuoHHbie cIpaBOYHbIE CUCTEMBI
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— Enunoe okHO JocTymna K 00pa3oBaTeNbHBIM PECypcaM — PEKUM JAOCTYIIA:
http://window.edu.ru/

— UIIC «Koncynprautllnrocy — pexum moctyna: http://www.consultant.ru/

— WHTtepdakc - LleHTp pacKpbITusi KOpHIOpATUBHOW WHGpOpMAIUu (CepBep
packpbITus HHboOpMaIun) — pexxum poctymna: https://www.e-disclosure.ru/

— HWndopmanmonno-npaBosoit mnopran APAHT.RU — pexum pocrtyma:
http://www.garant.ru/

— ABTOMaTM3MpoOBaHHas crhpaBodHas cuctema «CenmbxoszrexHuka» (Web-
BepcCHsl) - pexuM noctyi: http://gtnexam.ru/

IIpogeccuonabHbIe 0a3bI JAHHBIX

— Hayunas snektponnas Oubmuotexa ELIBRARY.RU — pexum npocryma:
http://elibrary.ru

— Haykomertpudeckas 6a3a JaHHBIX SCOPUS: 6a3a JaHHBIX pedepaTroB U IU-
TUPOBAHUS — pexUM JoCTymna:
https://www.scopus.com/customer/profile/display.uri

— OdunmansHbiil caiT denepalibHON CITyKObI TOCYApPCTBEHHON CTAaTUCTHKU
— pexxum foctyna: https://rosstat.gov.ru/ (OTKpBITBINA JOCTYTI)

— Pocculickas Akanemust Hayk, OTKpBITBIM JOCTYyH K HAyYHBIM KypHajaaM —
pexum goctyna: http://www.ras.ru (OTKpBITBIN T0CTYM)

— OdunmanpHeiii calltT MuUHUCTEPCTBA CENbCKOTO Xo3siiicTBa Poccuiickoi
®depaeparuu — pexxum aoctyna: http://mex.ru/ (OTKpBITBIN JOCTYII)

JJIeKTPOHHBbIE OUOJIMOTEYHbIE CUCTEMbI:

o DnexTpoHHbId OuOMMoTeunslid katanor Web MPBUC — pexum goctyna:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=S
TATIC
ObC JIAHb — pexxum noctyma: https://e.lanbook.com/

OBC Znanium.com — pexxum gocTyna: https://new.znanium.com/
9BC FOPAUT — pexum noctyna: https://urait.ru/
5BC POLPRED.COM: http://www.polpred.com/

O DnexkTpoHHass OuUONMMOTEKAa U3MATENIBCKOTO  IEHTpa  «AKaaeMusy»:
https://www.academia-moscow.ru/elibrary/ (komnekius CITO)

o ObC @®I'bOY BO Bonoroackas I'MXA — pexum gocTymna:
https://molochnoe.ru/ebs/

O
O
O
O

9 MarepuajibHO-TeXHHMYECKOE o0ecredeHue TUCHUIIMHBI

VYueobnas aynuropust 1238 Kabuner ¢usuku. MexaHnka U MOJEKYJISIpHAS
busuKa, 1 MPOBEJACHUS MPAKTUYECKUX U JAOOPATOPHBIX JTAOOPATOPHBIX 3aHS-
THM.

OcCHaIIeHHOCTH:

VYyeOHast Mmebenb: cToibl — 8, cTynbd — 16, mocka yueOHas
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OcHoBHOE OOOpYIOBaHME M HATJISIIHBIE MOCOOUS: TPUOOMETp, MAasTHUK
ObepOeka, MaTeMaTUYECKUd M (PU3NYECKUM MASTHUKH, MPYKUHHBIA MasTHHK,
YCTaHOBKA I U3Y4YEHUsI 3aKOHOB YIPYroro U HEYNpyroro yjaapa Tej, yCTaHOBKa
JUTSL UI3y4eHUs ynpyrux aedopmainii, yctanoBka ais onpenenenust CP/CV, Hacoc,
YCTaHOBKA ISl ONIPEIeNICHUs BSI3KOCTH KUAKOCTH MeTooM CTOKca, BUCKO3UMET-
pBI, YCTAaHOBKA JJIs1 onpeiesieHus: K03 puiueHTa moBepXHOCTHOTO HATSKEHUS Me-
TOJOM OTpbIBa KOJbIA, CEKYHIOMEp, IITAHTCHIUPKYJIb, MUKPOMETpP, JUHEHKHU,
TEPMOMETPHI.

VYuebnas ayauropus 1323 niig npoBeleHUs 3aHITUN JEKIIMOHHOTO U CEMHU-
HApCKOro THma (MPaKTUYECKUE 3aHITHS); TPYIIOBBIX U HHAWBHUIYATbHBIX KOH-
CyJbTalllii; TEKYIIEro KOHTPOJIA U TPOMEKYTOUHOM aTTECTALIH

OcCHaIIeHHOCTD:

VYyebnas mebenb: cronbl — 40, ctynbs — 70, qocka yuebHas, kadempa.

OcHoBHOE 000pyAOBaHKE: 3KpaH AJis MpoekTropa 1 mrT., mpoekrop - 1 mrT.,
KOMIIBIOTEP B KOMILJIEKTE - 1 IIT.

[IporpammHuoe obecrieyeHue:

Microsoft Windows XP Jlunensus 17997859

Microsoft Office Professional 2007 JInuensun 42543554

Consultant Plus JInuensus 426324, 511546,

VYyebnas ayautopusi 1231 JlaGoparopusi obmieit husuku, A MpoBeICHUS
71a00paTOPHBIX 3aHATUM.

OcCHaIIeHHOCTB:

VYyeOHast meOenb: CToJbI 1abopaTopHble — 9, CTyNba — 28, mocka yyeOHas,
mkad 115 XpaHeHus yueOHOro Marepuana — 4 mr.

OcHoBHOE 000pYyZOBaHUE W HATJISIAHBIE MTOCOOUS: TPUOOMETP, MPYKUHHBIN
U MaTEeMaTUYEeCKUW MAsSTHUKH, YCTAHOBKA JUIsl ONpeAesieHus Koddduuuenrta mo-
BEPXHOCTHOT'O HATSHKEHUS KUAKOCTH, YCTAHOBKA IS OMPEJEIICHUs BSI3KOCTH Me-
tomom CTOKca M BUCKO3MMETpa, ycTaHOBKa s onpenenenus Cp\Cv, Hacoc, ycra-
HOBKa Ul OIpENECHHs] YIEIbHOIO COMPOTHUBIIEHUS MPOBOAHUK, TepMomapa,
mukpoamnepmetrp TIIT-105, Marasun conpoTUBIEHUMN, 3JEKTPOIUINTKA, YCTAHOBKA
JUIsL UCCIIEIOBAHUS 3aBUCUMOCTH COIPOTUBIICHUS] METAJIJIOB U MOJIYIPOBOJIHUKOB
OT TEMIIEPATYPhI, dIEKTPOILUINTKA, MyIbTuMeTp BP-11, ycranoBka s uzydeHus
3aKOHOB IOCTOSIHHOTO TOKa, MOJSIPUMETP C KIOBETaMU pPa3HOM JJIMHBI, CEKYHIO-
Mep, TMHEUKH, CEKYHIOMEPHI, IITaHT€HIIUPKYJIb, MUKPOMETP.

VYyeonas ayautopus 1238 Kabuner pusuku. DIeKTpUYECTBO U MarHETU3M,
JUTSl IPOBEJICHUS TPAKTUYECKUX U JIA0OPATOPHBIX 3aHATUM.

OcCHaIIEeHHOCTB:

VYyebnast mebenb: cronbl — 13, crynbs — 34, qocka yueOHasl.

OcHOBHOE 00OpY/Z0OBAHKME U HAIJISIIHBIE TTOCOOMS: YCTAHOBKA JJIs1 U3YUYEHUS
3akoHOB Kupxroda, (peoctar, amnepMeTpbl, BOJIBTMETPhI, CONPOTUBICHUS, BbI-
OPSIMUTENB), YCTAHOBKA JJIsl MPOBEPKHU 3aKOHOB MEPEMEHHOI0 TOKa (aMIiepMeTp,
BOJIBTMETP, PEOCTATHI, KATYIIKH HWHIYKTUBHOCTH, KOHJEHCATOPHI, BBHIPSIMUTEIID,
NEPEMEHHOTO TOKa), TEPMOIapa, MUKpOaMIepMeTp, SJIEKTPOIUIUTKA, TEPMOMETPHI,
MarasuH COINPOTUBJICHHM, YCTAHOBKA JIJIsl MCCIIEAOBAHUS 3aBUCUMOCTU CONPOTHB-
JICHUSI IPOBOJHHUKA U TIOJYMPOBOJAHUKA OT TEMIEPATYPhl, SJICKTPOILUIUTKA, MYJIb-
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tumerp BP-11, ycraHoBka 1 u3ydeHus p-n mnepexoaa (MUJUIMAMIIEPMETPHI,
BOJILTMETp, peocTaT, BhIIpsMUTens B-4-12 ocuummiorpad »nexkTpoHHBIN y4eo-
HBII), YCTAaHOBKA JJIs CHATHUS XapaKTEPUCTUK TPAH3UCTOPA, YCTAHOBKA JJIsSI CHATHUS
XapaKTEPUCTUK TPEXINEKTPOHOMN JaMIibl, ociuuiorpad, yctaHoBKa JJisi onpeie-
JICHUSI TOPU3OHTAILHON COCTABIISIONIECH MHAYKIIMU MarHUTHOTO MOJs 3eMiu (TaH-
reH-0yccolib, peocTar, Koy, Beinpsamutens B C-4-12. 9 | amnepmerp).

OBECIIEYEHUE OBPA3OBAHMUSA AJ1A JIML C OB3

Jlist obecrieuenus oOpa30BaHUs MHBAJIWAOB U JIUL C OTPAHMYEHHBIMU BO3-
MO>KHOCTSIMH 37I0POBbsI peaan3aius JUCIUILUTUHBI MOXKET OCYIIECTBIISTHCS B aAan-
TUPOBAHHOM BUJE, UCXOJSl U3 UHIUBUIYATbHBIX ICUXO(PU3NYECKUX 0COOEHHOCTEN
Y 10 JUYHOMY 3asiBJICHUIO O0YYarOIIErocs, B YaCTH CO3/aHMs CIIEHUAIbHBIX YCIIO-
BUI.

B cneumaneHbple yCIOBHS MOTYT BXOAMTH: MPEJOCTABICHUE OTIEIbHON
ayJUTOPUH, HEOOXOIUMBIX TEXHUYECKUX CPENICTB, IPUCYTCTBUE ACCUCTEHTA, OKa-
3BIBAIOLIETO HEOOXOJUMYIO TEXHUYECKYIO0 OMOIIb, BBIOOp (pOpMBI MpeaocTaBIe-
HUSI UHCTPYKIUU 110 MOPAJKY IPOBEACHHS TEKYLIETO KOHTPOJIS U TPOMEKYTOUHOM
aTTeCTalliy, UCIIOJIb30BAHUE CHEIUAIBbHBIX TEXHUYECKUX CPEACTB, IPEIOCTaBIIE-
HUE MepepbIBa AJIs IpUeMa MUIIH, JIEKapCTB U JIp.

Jljig i1 ¢ orpaHMYEHHBIMUA BO3MOKHOCTSMHM 3/J0OPOBBS IPEAYCMOTPEHA Op-
TaHU3aIUs KOHCYIBTALNUN C UCTIOIh30BAaHUEM JICKTPOHHOM MOYTHI.

VY4eOHO-MeTOIMYECKHE MaTepHalbl JJI1 CAMOCTOSITENbHOU paboThl 00yda-
IOLIUXCA U3 YHMCTIa MHBAIHUIOB U JIUIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 370DO-
Bbs (OB3) mpenocraBisitorcs B popMax, aAanTUPOBAHHBIX K OTPAHUYEHUSAM HX
3JIOPOBBS U BOCTIPUSATHS HHPOPMAITIH:

Jis AuIL ¢ HapyIICHUSMHU 3pEHUSI:

— B IIeYaTHOU (hopMe YBEITMUYEHHBIM MIPUDTOM,

— B (popMe 3JIEKTPOHHOTO JIOKYMEHTA.

JUis M1 ¢ HapyLICHUSAMH CIyXa:

— B IeyaTHoi (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUis Au1l ¢ HapyILIeHUSMH OTIOPHO-JBUTAaTEIBHOTO alapara:

— B eyaTHoi (opwme,

— B (hopMe JIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOH-
TUHT€HTA 00y4aroIIuXCHl.
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10. ITepevyeHb KOMIIETEHIIHIA, ITANBI, IOKA3ATEJIH U KPUTEPUH OlleHUBAHUSA

®Du3nka (35.03.02 «TexHO0JI0THs 1€C03ar0TOBUTEIbHBIX H JepeBonepepadaTbiBaloIUX NPOU3BOACTBY)

HCJ'II: JUCIHUILINHBL

dopmMmupoBaHHe NPEICTABICHUHN, TOHATHI, 3HAaHUN O (yHIAMEHTAJIbHBIX 3aKOHAX KJIACCUYECKOW M COBPEMEHHOW (DM3MKH U HABBIKOB MPUMEHEHUs B NPOQECCHOHATBHON
JIeATeTbHOCTH (U3MIECKUX METOJI0B M3MEPEHHUI U HCCIIeIOBAaHHH.

321)1&‘{1/1 JUCIUILIAHBI

1.M3y4eHne OCHOBHBIX 3aKOHOB MEXaHUKH, TEPMOJMHAMUKHY, JIEKTPOMAarHeTH3Ma, ONTHKY,
2.Pa3BUTHE TOTMYECKOTO MBIILICHHS;

3.OBiasieHne MeTOIaMH JTa0OPATOPHBIX UCCIICJOBAHIH;
4.BsIpaboTKa yMEHHUH M HABBIKOB MO IIPUMEHEHHIO 3aKOHOB (DM3HMKH, HEOOXOANMBIX IJIsI BRIOPAaHHOH CHEIMAIbHOCTH U JJIsi IPAMEHEHHS TIOMyYeHHBIX 3HAHHII B HHXKEHep-
HOU NPAKTHKE;

5. leMOHCTpanus CBSA3H pa3JenoB (PU3UKU ¢ NPAKTHYECKUMU 3a1a4aMH;
6. Pa3BuTHE yMEHUs HCIIOIH30BaTh 3aKOHBI (DM3HKH JUIS PellIeHHs] IPUKIAHBIX 33124 M IPAMOTHO HHTEPIPETHPOBATh HX PE3YIIbTATHL.

aTOMHOM (1)I/I3I/IKI/I 1 OCBOCHHE MCTOAOB PCIICHUA 3aJa4;

B pouecce OCBOCHUA L[aHHOﬁ JVUCHUIUIMHBI CTYJCHT (1)0pMI/IpyeT 1 JCMOHCTPHUPYET CICAYIOIINEC

Ob61enpodeccuoHaIbHbIE KOMIIETCHIINN

Komnerenuuu [Inanupyemsle pe3ynbTaTbl oOydeHUs (MHIUKAaTOpbl Ao- [Texnosmoruu  [Dopma  OLEHOY- .
CTyneHn ypoBHEH OCBOCHHSI KOMIICTCHIIMH
Wnnexc DopmynrpoBKa CTIDKCHHS KOMITETESHITUH) (bopMHUpOBaHUSI [HOTO CPEICTBA
VK-1 YK-1 Crocoben ocyIiecTs- N-1yi; Ananuzupyet 3agady, Bbiaensst ee 6a3oBble | Jlekiuu Huske moporosoro (Hey/10B/J1eTBOPUTENbHbIN)
JISITh TIOUCK, KPUTHUUECKUM COCTAaBIISIIOLLIUE, OCYILECTBIISIET AEKOMIIO3ULIHIO 3aJauu 3anauun Ul AHaIM3HPYET 3a/ady, BBIICTAS ee 0a30BBIC COCTABILI-
aHau3 ¥ CHHTE3 HH(pOpMa- WNA-2yx, Haxomutr m KpUTHYECKH aHaNM3HpyeT WH- | JJabopaTOpHBI| CaMOCTOSTENb- | IOMIME, OCYIISCTBISICT NEKOMITO3UIMI0 3amadu Haxo-
1Y, IPUMEHSITH CUCTEM - (hopMmarnmro, HEOOXOMUMYIO UL PEUICHUS HOCTAaBIICH- | pabOTHI HOTO PEHICHUs | OTUT M KPUTHYECKH aHAIU3UpyeT HWH(pOpMAIHo, HEoO-
HBIA MOAXOJ AJIs PELLIEHUS HOM 3aauun XOJIMMYIO JJIsl pELIEHHsI IOCTaBICHHOH 3aaun
MIOCTaBJIEHHBIX 3a7a4 WN-3yk.1 PaccmatpuBaer BO3MOKHBIE BapHaHTH pe- | PemeHme 3a- .
IIEHUS 3a7ayd, OICHMBas MX JOCTOMHCTBA M HeNO- | Jau Otuer 1o na- | [loporoBwlii (YA10BJIETBOPUTEIbLHBIIT)
CTaTKH 6opaTopHOH PaccmarpuBaeT BO3MOXKHBIE BapHaHTHI PEIICHUS 3a/1a-
N-4yx., I'paMOTHO, JOTHYHO, apryMEHTHPOBAHHO pabote Y, OLIEHUBAs UX JOCTOMHCTBA ¥ HEJOCTATKH
dhopmupyeT coOCTBEHHBIEC CYXIEHUS U OlleHKU. OTiIu- IpoaBuHYTHIH (X0OpOI1110)
gaeT (axkTel OT MHEHHUH, MHTEpIpeTanuii, OIEHOK U VYMeeT cpaBHHBaTh, OICHWBAaTh W BBIOMPATh METOMBI
T.A. B PaCCYXXICHHUIX OPYTUX YYaCTHHKOB JIEATEIBHO- Pecdepar pemeHus 3a1ad, paboTaTh LeJIeHANPABICHHO, UCTIONb-
CTH 3ysl CBS3aHHBIE MEKAY co00# (HhopMBI TpeacTaBICHUS
NA-5yy.1 Ompenenser 1 ONEHUBAET MOCIEACTBHS BO3- HHPOPMALIUH.
MO>KHBIX PELIEHUH 3a7aun Broicokuii (oT/IMUHO)
I'paMOTHO, JOTHMYHO, apryMEHTHPOBAHHO (OPMHPYET
COOCTBEHHBIC CYXICHHUS M ONeHKH. OTimdaeT (QaxThl
OT MHEHHUH, UHTEpIPETALUi, OLIEHOK U T.[. B paccyxk-
JICHUAX JIPYTUX YYaCTHUKOB JEATEIHOCTH
Omnpenenser W OIEHWBAET MOCIEICTBHS BO3MOXKHBIX
pelieHni 3a1auu
OIIK-1 OIIK-1 Cmocoben pemats | UA-1 onx.; JemMoHCTpHpyeT 3HaHHME OCHOBHBIX 3aKo- | JIekim CobGecenoBa- Huske noporosoro (Hey1oB/1eTBOPUTEIbHbI)
TUTIOBBIE 3a7a4yd MpodeccH- | HOB MaTeMaTHYECKHUX M €CTECTBEHHBIX HayK, HE0OXO- HUE JleMOHCTpHpYeT 3HaHHWE OCHOBHBIX 3aKOHOB MaTeMa-
OHAJBHOHM NEATeNFHOCTH Ha | JUMBIX JUIS PEIIeHHs THIIOBBIX 3a7ad B oOmacTu jeco- | Jlabopatop- TUYECKUX W ECTECTBEHHBIX HAyK, HEOOXOTUMBIX IS
OCHOBE 3HAaHHI OCHOBHBIX | 3aTOTOBOK M ITEPBUYHON IMepepabOTKH JPEeBECHHBI HbIe paboTel | OTYeT WO Ja- | pemIeHHs THUIOBBIX 3aJad B 00JACTH JECO3arOTOBOK U
3akoHOB Maremarmuyeckux W | U-2 opx.; Mcmosp3yer 3HaHMS OCHOBHBIX 3aKOHOB 6opaTopHOi NepBUYHOI NepepabOTKU JIPEBECHHBI
€CTECTBEHHbIX HAyK C MpH- | MATEMAaTUUYECKUX U €CTECTBEHHBIX HAayK IJISl PELIEHUs pabore Iloporoswlii (Y10BJ1€eTBOPUTEILHBII)
MEHEHHEM MH()OPMAIMOHHO- | THIIOBBIX 3a/lad B OOJAaCTH JIECO3aroTOBOK M mnepBHu- | Tecruposa- Hcnonp3yeT 3HaHUS OCHOBHBIX 3aKOHOB MaTeMaTHue-
KOMMYHHUKAIIMOHHBIX HOH IepepaboTKU JIPEeBECHHBI HUE Tect CKMX U €CTECTBEHHBIX HAyK JUIsl PEIIeHHs THIOBBIX
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TEXHOJOTUH

na-3 OIK-1 [Ipumensier UH(POPMALMOHHO-
KOMMYHHUKAIIMOHHBIC TEXHOJIOTHH B PCIICHUU THIIOBBIX
3aJa4 B 00JIaCTH JIECO3ar0TOBOK U IIEPBUYHON mepepa-
OOTKH IpeBECHHBI

3a7a4 B 00JIaCTH JIECO3arOTOBOK M IEPBUYHOMN Iepepa-
OOTKH IPEBECHUHBI

IpoaBuHyTHIN (X0OpO110)

YMeer BHIIEIATH KOHKpETHOE (hr3mdecKkoe comepika-
HUE B MIPUKIIAJIHBIX 3a/1a4ax OyIymiel IeaTebHOCTH;
Broicokuii (oT/IMUYHO)

[Mpumenser WH(POPMAITMOHHO-KOMMYHHUKAITHOHHBIE
TEXHOJIOTHM B PEHICHWH THUIOBBIX 3a7ad B 00JacTu
JIEC03ar0TOBOK U NIEPBUYHOMN NEepepabOTKH APEBECHHBI
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