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1 [esiu m 321241 OCBOEHUS M CHUNIMHBI

Henbo0 ocBOCHUS JMCUUIUIMHBI «(U3HUKa» SBISCTCS IMOATOTOBKA CIICIIUANIMCTA, COYCTAIONIETO IITUPOKYIO
(yHIaMEHTATBPHYI0 HAay4YHYI0 M TNPAKTHYEeCKYl0 TMOJATOTOBKY, YMEHHE IMPOBOAWTH TEOPETHUECKHUE W
AKCIIEPUMEHTAIBHBIC UCCIICIOBAHUS U UCTIONIB30BaTh (DU3MYCCKUE 3aKOHBI B CBOCH MPOPECCHOHATLHOM e TEILHOCTH.
dusuka Kak Hayka 00 OONIMX 3aKOHAX MPHUPOJBI JICOKUT B OCHOBE M3YUYCHHS OOIICTCOPETUYCCKUX M CICIHATBHBIX
TeXHUYECKUX AWCUWIUIMH. 3HaHWe (U3UKH HEOOXOAWMO TEXHOJIOTaM IPOIYKTOB OOIIECTBEHHOTO MHUTAaHUS IS
pa3pabOTKU TEXHOJOTHUECKUX MPOLISCCOB U JIMHUH MPOU3BOJICTBA M XPAHEHUS MPOYKTOB MTUTAHHUS.

3agaum oOydeHus: yCBOGHHE OCHOBHBIX IIPEICTABICHUA O MaTeprH, (hopMax | criocodax e CymecTBOBaHHUS;
O3HAKOMJIEHHE CO CTPYKTYPOH OCHOBHBIX KaTeropuil (pu3mdecknx 3HaAHWH (3aKOHOB, THIIOTE3, MOEIeH), OBIIaJeHIe
SI3BIKOM W METOJaMH (DU3UKH; BBIICHCHHE Ha KOHKPETHBIX IMPUMEpPaX OPraHUYECKON CBSA3U MEXay (U3UKOH U
MIPOM3BOACTBEHHBIMH TEXHOIOTHSIMHU.

2 MecTo TUCHUILINHBI B CTPYKTYpe 00pa3oBaTe/IbHOH IPOrpaMMbl

Hucuunnuna oTHOCUTCA K 0a30Boit yactu 6s1oka [ «/{ucuumnuuer (MOTyn)»

[TpepexBU3UTBI AUCHUILIUHBL: Omcymcmeyom

[ToctpexBuzuthl nucuurunbl: b1./1.5.19 Okonoeus, b1./].b.21 IIpoyeccvl u annapamvl nuuesvix
npouzeoocme, bB1.J[.B.D.1.1 [lapamempuueckuii cunme3 mexHOA02UU U OP2AHUZAYUU CNEYUATbHBIX U008
numanus, b1J[.B.2.1.2 [lapamempuueckuii cunme3 mMeXHONOSUU OP2AHUAYUU PECMOPAHHO20 Oend,
b1.J[.B.2.2.1 Mexanuka couinyyux cpeo, b1./].B.2.2.2 Peonozus nuwegvlx mamepuanos

3 TpeGoBanus k pe3yjabTraTaMm 00y4eHUs M0 JMCHHUILINHE

[Tpornecc n3y4yeHHs TUCUUIUIMHBI HATIPABJICH Ha (JOpMUPOBAHHE CIEAYIONINX PE3yIbTaTOB 00yUCHHUS

Kon u HaumeHnoBanue
bopMHUpPYEMBIX KOMITETCHITHI

KO,Z[ U HAUMCHOBAHUC NHAUKATOpPA
JOCTHIXCHHA KOMIICTCHIIMH

[Tnanupyembie pe3yynbTaThl
00y4eHUs 10 AUCIUIUINHE,
XapaKTEePU3YIOIIHE TAIIBI
¢dbopmupoBaHus
KOMITETEHINI

OIIK-2 Cnoco0OeH NpUMEeHATh
OCHOBHBIE 3aKOHBI U METOJIBI
HCCIIEIOBAaHHM €CTECTBEHHBIX
HAYK JUIsl pEeIIeHUs 3314
npodeccnoHanbHOM
JeSITeTbHOCTH

OIIK-2-B-1 Ilpumensier MmaTeMaTHYECKUE
METO/BI H OCYIIIECTBIIIET MATEMAaTHYECKYIO
00paboTKY TaHHBIX, HOJTYYEHHBIX B X0JI1€
pa3pabOTKH MPOIYKIIMN OOIIECTBEHHOTO
MUTAHUS, a TaK K€ KCIEePTU3bl KauecTBa
CBIPBsSI ¥ TOTOBOM MPOIYKIIUU

OIIK-2-B-2 IlpumeHsieT OCHOBHbIE (PU3HKO-
XUMHYECKHE METOBI aHAJIH3a JIIs
pa3paboTKH, a TaK K€ IKCIEePTU3bI KauecTBa
CBIPBsSI ¥ TOTOBOM MTPOIYKIINU

3HaTB: 0 METOAMKaX
poBecHUsI PU3NUECKUX
U3MEPEHUI, MeTOIaxX
KOPPEKTHOU OLICHKU
MOTPEUIHOCTEN U3MEPEHUN U
pac4eToB Gpu3NKO-
TEXHUYECKUX BEJTHYHH.
YMeTb: HCIOIB30BaTh
(u3ngecKkue 3aKOHbI TPU
aHaJIN3e U PEIICHUH MpodIieM
npoecCuoHaIbHON
JIeSITeTbHOCTH.

Baanern: ciocoOHOCTHIO
U3MEpsTh, HAOTIOAATh U
COCTAaBJIATh OMTACAHUS
MIPOBOJMMBIX
HCCIIEI0BaHUM; 0000111aTh
JAHHBIE JJIS1 COCTABIICHUS
0030pOB, OTYETOB U
HAyYHBIX MyOJIMKAIIHIA,
y4acTBOBaTh BO BHEAPEHUH
pe3yJIbTaTOB UCCIEAOBAHHI
1 pa3pabOTOK.




4 CTpyKTYypa U coJepKaHue JUCUUIIIHHbI
4.1 CTpyKTypa IUCHUIIAHBI

OO0m1as TpyA0EMKOCTh AUCIUILUIMHBI COCTABIISIET 8 3a4€THBIX eIUHMUIL (288 akaleMUUeCKUX YacoB).

TpynoeMKoCTb,
Bun pabotet aKaJIeMIYECKHUX YaCcOB
1 cemectp 2 ceMecTp BCETO

OO0masi Tpy10€MKOCTh 144 144 288
KonrakTHasi pa6ora: 14,5 11,5 26
Jlexuum (JI) 6 4 10
[Tpaxtrueckue 3ansatus (113) 4 4 8
Jlabopartopusie padoTs (JIP) 4 2 6
Koncynbranun 1 1
[TpomexxyTounas arrectarus (3a4eT, SK3aMeH) 0,5 0,5 1
CamocrosiTesibHas padoTa: 129,5 132,5 262
- 8bINOJHEHUe KOHMPOAbHOU pabomwvl (KonmpP); + +

- camono02omosgka (npopabomxa u no8mMopeHue 1eKYuoHHO20
mMamepuana u Mmamepuana y4eOHUKo8 u y4eoHvlx nocoout;

- N0020MO6Ka K 1a00PaAMOPHLIM 3AHAMUIM,

- N0020MOBKA K NPAKMUYECKUM 3AHAMUAM;

Buja uToroBoro KOHTpoOJIs (3a4eT, IK3aMeH, 3aver IK3aMeH
auddepeHUpoBaHHBIN 3a4eT)

Paznensr nucuumuHel, u3ydaemsie B 1 cemectpe

KonnuecTBo uacos
ayJIUTOpHast
Ne pasnena HaumeHoBaHue pasnenos —
BCETO pabora
pabora
J | 113 | JIP

1 MexaHuka, KoJe0aHus M BOJTHEI 40 2 1 1 36
2 TepMoauHAMUKA U cTaTUCTHYecKasl pu3nka 24 1 1 1 21
3 DJIEKTPOCTATHKA, NOCTOSIHHBIH JIEKTPHYeCKU TOK 35 1 1 1 32
4 DJIeKTPOMAarHeTH3M 25 1 (05|05 23
5 BojanoBasi ontuka 20 1 05105 18
Hroro: 144 6 4 4 130

Pa3;[em,1 JAUCHUILINHBI, U3Yy41aCMbIC B 2 CEMCCTpEC

No paznena HaumenoBanue pa3zjenoB KonuuectBo vacos




ayUTOpHAsI
BCETO pabora preaya.
paboTa
J | 13 | JIP
6 KBanToBasi onTuka 37 1 1 |05 34,5
7 ATomHas ¢u3uka 39 1 1 |05 36,5
8 DJiIeMEeHThHI KBAHTOBOI MeXaHUKHU 36 1 1 |05 33,5
9 DJieMeHTHI (PU3HKH TBEPAOIo Teja 32 1 1 |05 29,5
HUroro: 144 4 4 2 134
Bcero: 288 10 8 6 264
4.2 Conep:xaHue pa3aejioB JMCUUILVINHBI
Ne pa3nena HammeHoBaHue pa3ena
1 Mexanuka Mexanuxa u ee pazoenvi. Cucmemsl omcuema. Ilonsamus o npocmpancmae u 6pemeHu.

Kunemamuxa npouszeonvnoco oOgudcenus. CKOpocmb U YCKOpeHUe Npou3eoibHO20 —O8udceHus. Junamuxa
MAmepuanbHol  MOYKY U NOCMYNAMENbHO20 08UdICEHUs meep0o20 meaa. 3axonvl Hviomona. Macca. Macca
unepyuonnaa u epasumayuonnas. Cuna. Umnynvc. 3axon coxpanenusi umnynvca. Ypaenenue O0eudiceHus mena c
nepemeHHol maccou. Ouepeus. Mexanuueckaa paboma. Paboma nocmosaunou u nepemenHou cuivl. MowHocmes.
Kunemuueckass u nomenyuanvuaa suepeus. Komncepeamusuvie u oOuccunamusHvie cuivl. 3aKOH COXPAHEHUS.
Mexanuyeckou snepeuu. Bpawenue meepooco mena 6okpye nenoosudicnoui ocu. Momenm unepyuu. Kunemuueckas
aHepeus spaujenus. Momenm cuibi OmHOCUMENbHO ocu epawjenus. Paboma cunvl npu epawjenuu mena. Ypasnenue
OUHAMUKU 8pawjamenvHozo ogudxcenus. Momenm umnyavca. 3axon coxpamenus momenma umnyived. Ce0000HbIe
ocu. T'upockon. I'upockonuueckuti aghpexm. Buowi u xameeopuu cun 6 npupooe. Cunvl ynpyzocmu. 3axon [yka.
Mooyne  FOnea. Mooyne cosuca. Duepeus ynpyeozo oegopmuposannozo mena. Iouamue o npoynocmu. Cunvl
mpenus. 3axon Amoumona-Kynona. Cyxoe u 6s3xoe mpenue. 3axon scemuproeo mseomenus. 3axonvt Kennepa. Ilone
MA2OMeHUss U e20 HanpsajceHHocmv.  Paboma 6 none  mscomeHus,  NOMEHYUAN 2PAGUMAYUOHHO20 NOJS.
Iomenyuanvuas sHepeus epagumayuonno2o noad. Heunepyuanonvie cucmemvr omcuema. Cunvl  uHepyuu.
HUnepyuanvuvie cucmemvi. Mexanuueckuii npunyun omuocumenvrnocmu. Ilpeobpaszosanus [anunes. Teopema
cnoxcenust cxkopocmei. Ilocmynamur Duinwmetina. Ilpeobpasosanus Jlopenya. Cneocmsus u3 npeoopasosamuil
Jlopenya. Pensmusucmckas macca. Persmugucmckuii 3aKon codxcenus: ckopocmeti. Humepean medxncoy codvimuamu.
Ocho6HOI 3aKOH PeNsiMUBUCCKULL OUHAMUKU MAMEPUATLHOU MOYKU. 3aKOH 83AUMOCEA3U MACCHL U IHEPIUU

2 Konebanus u ¢onnvt  I'apmonuueckue KorebOauus. Ypaeuenue capmonuyeckux ronebaruil.
I'paguueckoe  usobpadicenue  2apMOHUYECKO20 — KOACOAMENbHO20 — OBUdICEHUs..  DHepeus — 2apMOHUYEeCKO20
KOIebamenvbHo20 O8UNCEHUs MamepuanvHou mouku. Iapmonuveckuii ocyunasmop. Ilpyowcunnvii, usuueckuti u
mamemamuveckuil masmuuxu. Cnooicenue eapmonuveckux konedanuti. @ueypwr Jluccasxcy, ouenus. 3amyxaiowgue
Konebanus. Buinyoicoennvie xonebanus. Pesonanc. Ynpyaue gonnvl. Mexanuzm 8onno6oco 0gudicenus. Ypasnenue oe-
eyweti onnvl. Pazosasn cKopocmy, SpYRNO6as CKOPOCmy. Yibmpaszeyx.

3 Tepmoounamura u cmamucmuueckasn uzuka Monexynsapro-kunemudecku u
MePMOOUHAMUYECKUTL MemoObl  UcCiedo8anus. OnvimHble 3AKOHbL UOEAIbHO20 2ad3d. YpasHeHue CcOCMOAHUA
uodeanvroeo easa. 3axown Janemona. OcHo8HOe ypagHeHue MONeKVIAPHO-KUHEMUYeCKOU meopul U0edaibHblX 2a308 U
66160061 U3 Hezo. Makcgennogckoe pacnpedeieHue MoKyl no ckopocmsam. bBapomempuueckas gopmyna.
Bonvymanoeckoe pacnpedenenue yacmuy ¢ nomenyuanvHom none. Yucno Aéoeadpo u e2o onvimuoe onpedeienue.
Onvim Ileppena u Maxca bopna. Yucno cmoaxnogenuit monekyn. Ceoticmea 2azo8 npu mMauvix 0aeirenusx. Jnuna
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6800001020 npobeea. Aenenus nepenoca: oup@ysus, menionposoOOHOCMb, GHYMpPEHHee mpeHue. BHympeHHss
onepeust. Yucno cmeneneii c60600bl MONEKYN. 3aKOH PABHOMEPHO20 PACHpedesetUst dHepeUul N0 CMeneHIM c80000bl
(3axon bonvymana). Ilepsoe nauano mepmoounamuxu Paboma easa npu usmenenuu odvema. Knaccuueckan meopus
menioemkocmu 2aza. Ilpumenenue nepeoeo Hauana mepmoOUHAMUKU K uzonpoyeccam. Aouabamuyeckuii npoyecc.
Paboma, cosepwaemasn eazom 6 usonpoyeccax. Kpyeosou npoyecc (yuxn). Obpamumvle u Heobpamumwvle PoYeccyi.
Hpunyun deticmeus mennogoul u xon00urbHou mawunst. Luxn Kapno u eco KII/[ ons udeanvnozo 2asa. dumponus,
ee  CMamucmuyeckoe mMoOAKOGAHUe U CBA3b C  MEePMOOUHAMUYECKOU  GeposimHOCcmblo. Bmopoe — nauano
mepmoOuHamuruy. Aepecamuvle cocmosanus geujecmaa. Ypasnenue Ban-dep-Baanvca. Teepowvie mena. Mono u no-
aukpucmannvt. Honamue o ¢azosvix nepexooax nepeoco u emopoeo pooa. Ilepedawa menia: menionpoeooHocmo,
KOHBEKYUsl, U3TYYeHUe.

4 Inekmpo-cmamuxka  Onekmpuueckoe none 6 eaxyyme. 3axon Kynona. Hanpsowcennocmv nons
moueunoeo 3apsoa. [ paguueckoe uzobpadicenue snekmpocmamuyeckux noneil. Cynepnosuyus noneti. Paboma cun
anexmpocmamuieckoeo noas. Ilomenyuanvras suepeus 3apsoa 6 daexkmpocmamudeckom noie. Ilomenyuan.
Pasnocmv  nomenyuanos. Cesi3b  pazHocmu NOMEHYUANLO8 C HANPSNCEHHOCMbIO NOJS. IKEUNOMEHYUATbHbIE
nosepxnocmu. Ilomox eexmopa uanpsceHnocmu snexkmpudeckoeo nois. Teopema Iaycca u ee npumenenue 075
pacuema snekmpuyeckux noneil. Iposoonuxu 6 snexmpuieckom noje. Yciosus pasgnogecus 3apsaoos Ha npogooHUKe.
Hanpsisicennocms noast y nosepxHocmu npo-800HUKAa. DNeKmpoemMKocmb NPOGOOHUKA. FEOunuybl d1eKmpoemMKocmu.
Konoencamop. Coedunenue xonoencamopos. duepaus 3apaniceHHo20 KOHOeHCAmopa. Hepaus d1eKmpuiecko2o noJs.
Husnexkmpuxu 6  91eKmpu1ecKom none. Mexanuszm noasipuzayuu  ousnekmpuros.  Ionspuzyemocms,
BOCHPUUMYUBOCb U OUDJIEKMPUYECKAsT NPOHUYAeMOCMb  OUdIeKmpuKa. Bexmop  nonspuzayuu Oudiexmpuxos.
Jlusnexmpuxu @ snekmpuyeckom noie. IneKkmpudeckoe noie 8 OUdIeKmpure. Bexmop s1ekmpuyecko2o cmeujeHus.
Teopema T'aycca ons gekmopa snekmpuyeckozo cmewerus. CecHemoanekmpuxi.

5 Hocmoannwlii a1exkmpuyeckuil mok  Yciosus cywecmegosanus nocmosinnozo moxa. Cuna moka,
NAOMHOCMb MOKA. INeKmpoosudcywas cuna ucmoynuxka moxa. 3axon Oma. Conpomusénenue npogooHUKos. 3aKoH
Oma 6 Ougpghepenyuanvrou ¢popme. Paboma u mowrocms sn1ekmpuveckozo moka. 3axon [Jcoyna-Jlenya 6
unmezpanvHoll u Oouggepenyuanvrou Gopme. Pazeemenennvie yenu. IIpasunra Kupxeoga. Knaccuueckas meopus
INEKMPONPOBOOHOCU  MEMANN08. BblB00 0CHOGHBIX 3AKOHO8 INEKMPUUECKO20 MOKA 6 KIACCUUEeCKOU meopuu
9NEKMPONPOGOOHOCMU Memaanos. Heoocmamxu knaccuueckou meopuu snekmponpogoonocmu. Toxu 6 eazax. Paboma
6b1X00a INIEKMPOHOE. DMUCCUOHHbIE AGNeHUA U ux npumenenue. Monuzayus 2azos. Hecamocmosimenvhuviii 2a306bii
paspao. CamocmosmensHulil 2a308bill paspsao u e2o munvl. Ilnasma u ee ceoticmea

6 Inekmpo-maznemusm Maznumnoe none, eco HANPANCEHHOCMb U 6EKMOP MASHUMHOU UHOYKYUU.
I'paguueckoe uzodpasicenue macnumuvix noaeu. 3axon buo-Casapa-Jlannaca u eco npumenenue 0as pacyema
MACHUMHBIX NOJeU. KpPy2o8020 MOKA, NPSAMO20 MOKA, MAZHUMHO20 NOJA coleHouod. Bzaumooeiicmeue — 08yx
nPo60OHUK0E8 ¢ moKkoM. Eounuybl usmepenus snekmpomacnumnolx geaudun. Maenummnviii momenm moxa. Maenumnoe
none dgudicywezocs 3apsaoa. Onvimul Jiixensanvoa u Hogge. /leticmeue mazHumno2o noas Ha 08UdCywuecs 3apsovl.
Cuna Jlopenya. [leudicenue 3apsiceHHbIX Yacmuy 6 MASHUMHOM NoJe. YCKopumenu 3apajceHuvlx yacmuy. Buxpeegoii
xapakmep MazHuUmMHo20 noasA. L{upkynsayus 6ekmopa Hanpsa’ceHHOCMU MASHUMHO20 NOJA. 3aKOH NOAHO20 TOKA.
Lupxynayus eexmopa maznumuou unoykyuu. Maenumnvlii nomok. Paboma nepemewjenuss KOHmMypa ¢ mMOKOM 8
MazuumHom none. flenenue  21eKMpOMAZHUMHOU UHOYKyuu. Slenenue camouHOVKyuu u  83AUMOUHOYKYUU.
Tpancpopmamopwer. Onepeus macHumuoeo noas. Maenumuvie ceoticmea  eewjecmea. Maecnummnsie MoMeHmbl
amomos. Bexmop namacnuuueanus. Bexmop macnumnot unoykyuu 6 eewjecmee. MacHumuas 60CnpuuMyu8oCmy,
MA2HUMHASL NPOHUYaemMocmy cpeosl. Ilpupooa oua- u napamacnemusma. PeppomazHemuxu u ux ceovicmea. Ilpupooa
geppomacnemusma. Illepemennviti mok. 3axon Oma Onsi nepemenno2o moxa. OCHOGHbIE NONONCEHUS Meopuu
Maxceenna. Vpasuenus Makceenna. Tox cmewjenus. IDNeKMPOMASHUMHbBIE GONHbL, UX HNOAYYEHUEe, IHepP2us.
INEKMPOMASHUMHO20 noast. LLkana snexmpomacHumnuIx 60IH.

7 Bonnosas onmuxka  Humepgepenyus ceema. Kocepenmnocmo 60am, paznocms ¢has, onmuueckas
pasHocme x00a. Ycnogus unmep@epenyuonubix MaKxcumymos u munumymos. [ljenu FOunea, 6uzeprxana u é6unpusma
@penena. Humepgepenyus 6 monkux niaewkax. Illpumenenue unmepgepenyuu. Huppaxyus ceema. I[lpunyun
Totieenca.  Ipunyun  Totieenca-®penens, Quipaxyus @penens na omeepcmuu. Memoo 3zo0n  Dpenens.
Jugpaxyuonnan pewemxa. Huppaxyus @Ppayneogpepa Hna ouppaxyuonnou pewemxe. llocmosunas pewemxu,
yenosas oucnepcus u paspewaouas cnocobHocms peutemku. Ilonamue o zonoepaguu. Ilonapuzayua ceema.



Ecmecmeennviil u noaspuzosanusiti cgem. AHenenue 060tiHo20 nyuenpenromienus. llonapusamopul. 3axon Manroca.
Honspuzayus ceema npu ompasicenuu. 3axon bprocmepa.

8 Ksanmosas onmuka Keanmosas npupooa usnyuenus. Tennogoe uzyuenue u e2o Xapaxmepucmuxi.
3akon usnyuenus abconomno ueproco mena. Yaempaguoremosas kamacmpoga. @omosnekmpudeckuil dpghexm.
Buowvt pomosppexma. @omosnemenmol. Macca u umnynoc pomona. Jlaenenue ceema.

9 Amomnan guzuka Mooenu amoma Tomcona u  Pesepgpopoa. Onwim  Peszepgpopoa  no
pacceusanuro  arvpa uacmuy. Jlunetuamoni cnexmp amoma 6odopoda. Obobwennas @opmyra barvmepa.
Hocmynamer bopa. Memoo keanmosanus opoum no bopy. Onweim @panka u ['epya. Cnexmp amoma 600opooa no
bopy. Keanmoguvle uucna u ux gusuveckuti cmvici.

10 Dnemenmeol kKéanmosoi mexanuku  Kopnyckyisaprno-eo1Hosoi  0yanusm coUcme  eujecmsa.
Teopusa Jlyu-oe-bpoiina. Jqugpaxyus snexkmponos. Coomuoutenue HeonpedenenHocmeu [ etizenbepea. Boanosas
dyukyus u ee cmamucmuveckuii cmvica. Obwee ypasnenue Llpeduncepa. Ypasnenue [llpeouncepa 0ns
CMAYUOHAPHBIX  COCMOSHULL lsuoicenue c60000HOU  yacmuybl. YHacmuya 6 OOHOMEPHOU HPAMOY20AbHOU
"nomenyuanvroi ame" ¢ b6eckoneuno evicokumu "cmenkamu”. Amom 600opoda 6 keanmosou mexanukxe. Cnexkmp
6000opooa. Cnun snekmpona. Cnunosoe keanmogoe uyucno. IHpunyun Iaynu. Pacnpedenenue s1exmponog 6 amome no
cocmosnusam. Tabauya snemenmos J{. U. Menoeneesa.

11 Dnemenmut pusuxu meepoozo mena Illonsmue 0 30HHOU MEOPUU NPOBOOUMOCIU MEEPObIX Mell.
Henenue meepovix men Ha MemManvl, NOAYNPOBOOHUKU U OUINEKMPUKU ¢ no3uyuu 30HHou meopuu. Cobcmeennas u
NPUMeCHas. NPo8OOUMOCMb NOJYNPOBOOHUKO8. TemnepamypHuas 3a6UCUMOCHb NPOBOOUMOCHU NOIYNPOBOOHUKOS.
Konmaxm 0eyx memannoe no 30unoti meopuu. Tepmosnekmpuueckue sA61eHUs U UX npumeHnenue (asnenus 3eedexa,
Ilenvmve, Tomcona). Konmaxm >1eKmpoHHO20 U ObIPOUHO20 NOJYNPOBOOHUKOE (p-n-nepexod). Ilonynpoeoonuxogsie
svinpamumeny. OcobeHHOCMb B0NbMAMNEPHBIX XAPAKMEPUCTIUK NOJYNPOBOOHUKOBLIX Ou00086. [Ipunyun pabomoi
NONYNPOBOOHUKOB020 Mpuoda. Bvicokomemnepamyphas ceepxnposooumocms. Pasmep, cocmag u 3apad amomHo2o
sa0pa. Maccoeoe u 3apsoosoe uucino. [egpexm maccel u snepeus céazu sopa. Cnun 10pa u e2o MacHUMHbIN MOMEHM.
Hoepnvie cunvi. Mooenu si0pa. [lenenue adep. HAoepuvie peaxyuu. foepuas peaxyus Oenenus. fHoepras peaxyus
cunmesa. Paouoaxmuenocme.

4.3 JlabopaTopHbie padoThl

No JIP | Ne paznena HaumeHoBaHue J1ab0paTOpHBIX paboT ISI(:;ZO
1 2 3 4
100 1 BeojgHas nmaboparopHas pabota 0,3
103 1 Bparmienne TBep10r0 TEa BOKPYT HEMOBUKHOMN OCH. 0,3
110 1 Wzyuenne abCOMOTHO yHpYyroro 1 abCOMOTHO HEYNIPYTOro yAa-poB 0,3
111 1 N3mepenre MOMEHTa MHEPLIUK TBEPABIX TEJI METOIOM KPYTHIIb-HBIX 0,3

KoseOaHui.
108 1 Pabora quccunaTuBHBIX CHII 0,3
109 1 HccnenoBanne OBMKeHNUS MassiTHUKA MakcBeinia 0,3
112 2 MasTHukH (MaTeMaTHdecKuid ¥ GrU3nIecKuil) 0,3
116 2 CroxeHne rapMOHHUYECKUX KOJIeOaHHH. 0,3
113 2 Wzyuenne 3aTyxaronmx KoneOaHui 0,3




Ne JIP | Ne paznmena HanmenoBanue nabopaTtopHbIX padoT Kox-so
94acoB
119 Onpenenenune otHomeHus Cp/Cv TEIIIOEMKOCTEH Tra30B METOJOM 0,3
annabaTHIECKOTO PACIIIUPEHUS
121 Onpenenenne ko3 dunmenta Ba3koctu MeTooM CToKCa. 0,3
200 Beoanas maboparopHas padora 0,3
204 N3mepeHre eMKOCTH KOHACHCATOPOB. 0,3
201 Wzyuenne pa3BeTBICHHBIX AIIEKTPUIECKUX LIETICH. 0,3
202 H3mepeHne COnpOTHBICHHS METOIOM MOCTa Y UTCTOHA. 0,3
210 Uzyuenne B3aMMOACHCTBHSA SIIEKTPUIECKUX TOKOB. 0,3
222 WzyueHne caMOMHIYKIIMU U B3aUMOUHTYKIIHH. 0,3
304 Omnpenenenne BOJTHBI CBETOBOW BOJHEI C MTOMOIIBIO MU PAKIIHOHHON PerIeT- 0,3
KH.
310 Nzyuenue nHTEphEPEHIINU CBETA. 0,3
308 [IpoBepka 3akoHa Mainroca. 0,3
HUroro: 6
4.4 IlpakTnyeckue 3aHATUSA (CEMUHAPBHI)
No zamsitust | Ne paznmena Tema Kox-so
4acoB
1 3 4
1 KunemaTika mocTymaTeIbHOTO 1 BpalaTeIbHOTO JBM)KEHUS 0,4
2 KoHcepBaTHBHbBIC M JUCCUITATHBHBIC CUJTbI. 32KOHBI COXPAHCHHUS 0,4
UMITYJIbCA U MEXaHHUYECKON SHEPIUn
3 Hewunepumanbhbie cucteMbl oTcueta. CHiibl HHEPIUU 0,4
4 CrnoxeHne rapMOHHUYECKUX KOJIeOaHui 0,4
5 TepMoarHaMU4YeCKHE COCTOSIHUS U TpoIiecchl. Tpu 3akoHa 0,6
TEPMOUHAMHKH
6 DHTpoMus U ee U3MEHEHHE 0,6
7 KpyroBsie TepMOIMHAMUYECKHE IIUKIIBL. TEIIOBbIC MAIIUHBL 0,6
8 Teopema ["aycca u ee mpuUMEHEHHE JIJI pacyeTa IEKTPUUECKUX MOIEH 0,4
9 3akon Oma. Pa3eetriiennsie nienu. [IpaBuna Kupxroda 0,4
10 PacueT MarHMTHBIX MOJIEH AIEKTPUIECKUX TOKOB 0,4
11 SIBeHUE 2IIEKTPOMArHUTHON HHTYKITUN 0,4




Ne zansaTus | Ne pasnena Tema Ifgz;o
12 6 3akoH Oma Jis IepeMEeHHOr0 TOKa 0,4
13 7 VYpasHenne MaxkcBensa 1 31€KTPOMarHUTHBIE BOJHBI 0,4
14 7 SIBnenne naTepPEepeHINN U TUPPAKITAN BOITH 0,4
15 8 SBnenue dpororddekra 0,4
16 9 CreKTpsl U3My4YEeHHs U TIOTJIOIEHUS aTOMOB 0,6
17 10 Vpaeuenune llpenunrepa 0,4
18 11 [MonynpoBOAHKKH, TTOTYTIPOBOIHUKOBEIE IPUOOPEI 0,4
HUroro: 8

4.5 KontpoabHas padora (1 cemectp)

®dusnyeckue OCHOBBI MEXAHHWKHM: KMHEMAaTHKa M JWHAMHKA IOCTYIATEJIBHOTO M BpAIaTeILHOTO
JBYDKEHUH MaTepHaIbHON TOYKU W TBEPJOTO TeJa, 3aKOHBI COXPAHCHUS MMITYJIbCA, MOMEHTA MMITYJIbCa U
MOJTHOW MEXaHMUYECKOW YHEPTUHU, MEXaHUKa )KUIKOCTEH U T'a30B.
MomnekyssipHasi ¢U3MKa U TEPMOJUHAMHUKA: TEPMOJWHAMHUYECKUE COCTOSHUS M TPOLIECCH, TPU 3aKOHA
TCPMOAWMHAMUKU, SHTPOIINA U €€ UBMCHCHHUC.
3JICKTpI/I‘IeCTBO N MAard€TusMm: DOJICKTPOCTAaTHUKa, BHGKTpI/I‘ICCKI/If/'I TOK, Pa3BCTBJICHHBIC ILCIIH, IIpaBUJIa
Kupxroca, pacueT MarHUTHBIX MOJICH SJEKTPUIECKUX TOKOB, SIBJICHUE 3JICKTPOMArHUTHOW WHITYKIIHH.

KounrtpoJabHas padora (2 cemecTp)
Konebanuss ¥ BONHBI: TapMOHUYECKHE KOJIEOAHUS ,aKyCTHKa, SJCKTPOMArHUTHbIE KoieOaHus u

BOJIHBI, UHTepdepeHLns U udpakiys BoiIH. BonHoBas onTuka, TENI0BOE U3Iy4YEHHUE.
®u3nka aTOMa U aTOMHOIO sipa: KBAaHTOBAas NPUPOJA CBETAa M BOJIHOBBIE CBOMCTBA YACTHII, aTOM

Bopa, PaI[I/IOElKTI/IBHOCTB, AACPHBIC PCAKIIUU.

Koutpoasnas padora (1, 2 cemecTpbl)

Pasznea 1. Mexanuka.

Bapmuanr 1

1. Bpems pasrona aBromoOmist 10 ckopoctu 100 km/u coctaBisier 10 cekyna. KakoBo npu sToMm cpenHee
yckopeHnue aBTomoOmia? Kakoi myTh OH MpoieT BO BpeMs pasroHa (eciu MpeAroyIoKUTh, YTO MpU pas-
rOHE aBTOMOOWIIb JBUTAJICSI paBHOYCKOpeHHO)? KakoBa ero cpeaHsisi CKopocTh BO BpeMsl pa3roHa?

2. KakoBa yrioBasi CKOPOCTb BpallleHus1 Kojiec aBToMoomis (13 3agauu 1) mpu ckopoct 100 km/u? KakoBo
YTJIOBOE YCKOpeHHue Kosec mpu pasroHe? CkoJibko 000pOTOB COBepIIaT Koseca mpu pasrone? J[mamerp ko-
neca paseH 0,5 M.

3. KakoBbl B MOMEHT OKOHYAHHUSI pa3roHa aBTOMOOMIIA (M3 3a1a4 1 U 2) IIEHTPOCTPEMUTENHHOE,
TaHTE€HIMAJIbHOE U MTOJTHOE YCKOPEHUS TOUEK, PACIOJIOXKEHHBIX Ha 000/1€ KoJieca IPU pa3roHe
(oTHOCUTETHHO aBTOMOOMIIS)?

4. KakoBa KuHeTHYeCKasl YHEPrusl pa3orHaBlIerocss aBToMoOuis u3 3anayn 1?7 KakoBa (B JIOIMIagUHBIX CH-
Jax) CpefHsis MOUIHOCTh JABHUratesns npu pasrone? KakoBa noimkHa ObITh MakCHMajibHasi MOIIHOCTh JIBUTa-
TeNs B JI.C., €CJIM MPEATNONIOKUTh, YTO aBTOMOOWIIb TIPU pa3roHe JBUTaeTcs paBHOYCKOpeHHO? Macca aBTo-
MoOwtst paBHa 1100 kr.

5. KakoBo 1IeHTpOCTpeMUTENbHOE YCKOPEHHE aBTOMOOIISI, COBEPIIIAIOIETO IIOBOPOT IO JIOPOTE C PainycoM
kpuBu3HbI 20 M Ha ckopocTr 60 km/9?

6. Bo3moxeH 1 onucaHHbIH B 3a1aue 1 pa3ro, ecinu ko3¢ uipeHT TpeHus muH o0 achanst pasen 0,37



7. Bo3MOKEH 71 OMMCaHHBIN B 3a7]a4€ 5 TOBOPOT, ecii KoddurueHT Tpenus muH 00 acdanbT paseH 0,47
8. Uemy paBeH kK03 PUITMEHT Teperpy3Ku, KOTOPYIO UCTIBITHIBAET BOJAUTEIb B YCIOBHAX 3aa4d 1 u 57

9. Kakoii myTs aBTOMOOMIIb MOXKET MPOEXaTh 10 MHEPIMHU MOCIIe ONMCAHHOTO B 3aj1aue 1 pa3roHa, eciu J10-
pora UAET B TOPY U yTroJl HaKJIOHA paBEH S5 TpaycoB?

10. Yemy paBHO yckopeHue cBoO6oaHOTO0 najenus Ha Beicote 1000 KM Hal TOBEPXHOCTHIO 3eMin?

Bapuanr 2

1. Bpemst pasrona aBromo6miisi 10 ckopoctu 110 km/u coctaBisier 11 cekyna. KakoBo mpu 3Tom cpenHee
yckopeHnue aBromoOmia? Kakoil myTe OH IpoiZeT BO BpeMsi pa3roHa (eciid MPeArnoyioKuTh, YTO MpU pa3-
rOHE aBTOMOOMJIb JIBUTAJICS paBHOYCKOpeHHO)? KakoBa ero cpensis CKOpocTh BO BpeMs pa3roHa?

2. KakoBa yrioBasi CKOPOCTh BpallleHHs Kojiec aBToMoOmiIs (u3 3amaun 1) npu ckopoctu 110 km/a? KakoBo
YIII0BOE yCKOpeHue Kosec mpu pasroHe? CKobKO 000pOTOB coBepiIaT Koyieca mpu pasrone? Jlmamerp Ko-
neca paBeH 0,5 M.

3. KakoBbl B MOMEHT OKOHYAHHUSI pa3roHa aBToMoOMIIs (M3 3a1a4 | 1 2) IEeHTPOCTPEMUTENBHOE,
TaHT€HIIMAJILHOE U TIOJTHOE YCKOPEHUS TOYEK, PAaCIOIOKEHHBIX Ha 000/1e KoJieca Mpy pa3roHe
(OTHOCHTETHFHO aBTOMOOWIIS)?

4. KakoBa kuHeTHYecKasi SHeprusi pa3oruaniierocs aBromoOuss u3 3anaun 1? KakoBa (B JIOIIagUHBIX CH-
Jax) CpeaHss MOIIHOCTh JBUTATeNs npu pasrone? KakoBa jpomkHa ObITh MaKCHMallbHAsi MOIIHOCTh JIBUTA-
TeJs B JI.C., €CTIH MPEANOJNIOKHUTh, YTO aBTOMOOWJIb MPH pa3roHe JIBUraeTcsl paBHOYCKOpeHHO? Macca aBTo-
MooOwmtst paBHa 1300 kr.

5. KakoBo LIEHTPOCTpEMUTEIHLHOE YCKOPEHUE aBTOMOOMIIS, COBEPIIAIOIIETO MOBOPOT MO JIOPOTe C PainycoM
KpuBU3HBI 10 M HA cKopocTH 55 KM/4?

6. Bo3amoskeH 1 onucaHHbIN B 3a7aue 1 pa3roH, ecnu kodpduueHT TpeHus muH o6 acanst pasex 0,37

7. Bo3MOKEH 11 ONTMCaHHBIN B 337a9€ 5 MOBOPOT, eciii KodhduimeHT Tpenus muH 00 achanst paseH 0,357
8. Uemy paBeH K03(pPHUIMEHT Meperpy3Ku, KOTOPYIO HUCTBITHIBAET BOAUTENb B YCIOBUAX 3a7a4 1 u 5?

9. Kakoil myTh aBTOMOOUJIb MOXKET MPOEXATh 110 UHEPLIMHU T1OCJIE OIIMCAHHOrO B 3a/1a4ye 1 pa3rona, eciu Jo-
pora uzeT B TOpY ¥ Yroj HaKJIOHa paBeH 6 rpaaycoB?

10. Yemy paBHO yckopeHue cBoOoHOT0 najieHus Ha BeicoTe 2000 KM HaJl HOBEPXHOCTHIO 3emin?

Bapuanr 3

1. Bpemst pasrona aBromo0mist 10 ckopoctu 120 km/4 coctaBisier 12 cekynn. KakoBo mpu 3ToM cpenHee
yckopeHnue aBTromoOmia? Kakoit myTh OH MpoiaeT BO BpeMs pasroHa (eciu MpeAroyIoKUTb, YTO MpU pas-
rOHE aBTOMOOWJIb JBUTAJICSI paBHOYCKOpPEeHHO)? KakoBa ero cpeaHsisi CKopocTb BO BpeMsl pa3roHa?

2. KakoBa yrioBasi CKOPOCTb BpallleHUs1 Kojiec aBToMoouis (13 3agaun 1) npu ckopoctu 120 km/u? KakoBo
YIJIOBOE YCKOpeHue Kosec mpu pasrone? CkoJbko 000pOTOB COBEpIIaT Kojieca mpu pasrone? J[mamerp ko-
neca paseH 0,5 M.

3. KakoBbl B MOMEHT OKOHYAHMSI pa3roHa aBToMoOmIs (13 3a1a4 1 U 2) IIEeHTPOCTPEMUTEIBHOE,
TaHT€HIIMAJIbHOE U MTOJIHOE YCKOPEHUS TOUEK, PACIIONOKEHHBIX Ha 000/1€ KoJieca ITPH pa3roHe
(OTHOCHTEITHLHO aBTOMOOMIIS)?

4. KakoBa KuHeTHYecKasl YHEpPrusl pa3orHaBIiierocs aBTomoOuss u3 3anaun 1?7 KakoBa (B JIOMIagUHBIX CH-
Jax) CpeaHssl MOIIHOCTh JBUTATeNs npu pasrone? KakoBa jpomkHa OBITh MaKCUMalibHAsi MOIIHOCTD JIBHTA-
TeNs B JI.C., €CIIM MPEATNOJIOKUTh, YTO aBTOMOOWIIb IIPU pa3roHe JBUTaeTcs paBHOYCKOpeHHO? Macca aBTo-
MooOwtst paBaa 1000 kr.

5. KakoBO LIEHTpOCTpeMUTENBHOE YCKOPEHHE aBTOMOOMIISI, COBEPILAIOIIETO TOBOPOT MO JOPOre ¢ PaguycoM
KpuBU3HBI 15 M Ha ckopocTH 50 km/9?

6. Bo3moxeH 1 onucaHHbIH B 3aj1aue 1 pa3roH, ecinu ko3¢ UIMeHT TpeHus muH o0 achanst pasen 0,27

7. Bo3MOXK€eH JT1 OMTMCAaHHBIN B 3371a4€ 5 TOBOPOT, eciii Kod(puimeHT Tperus muH 00 acansT paseH 0,47
8. Uemy paBeH KO3 GUIMEHT Meperpy3ku, KOTOPYIO UCIBITHIBAET BOJUTENb B YCIOBHX 3ama4 1 u 5?

9. Kakoil myTh aBTOMOOUIIE MOXKET NMPOEXaTh [0 UHEPLIUHU T1OCIIE OMMCAHHOTO B 3aja4e 1 pa3roHa, eciu Jo-
pora UjeT B TOpy U yroj HakJIOHa paBeH 7 TpaxycoB?

10. Yemy paBHO yckopeHue cBoOOIHOTO najieHus Ha BeicoTe 3000 KM HaJl MOBEPXHOCTHIO 3emin?

Bapmuanr 4

1. Bpems pasrona aBromoOmist 10 ckopoctu 130 km/u coctaBnsier 13 cekyna. KakoBo mpu 3ToMm cpenHee
yckopeHnue aBTomoOmia? Kakoi myTh OH MpoieT BO BpeMs pa3roHa (eciu MPeAroyIoKUTh, YTO MpU pas-
TOHE aBTOMOOWJIH IBUTAJICS paBHOYCKOpeHHO)? KakoBa ero cpemHsisi CKOpOCTh BO BpeMs pa3roHa?

2. KakoBa yrioBasi CKOPOCTb BpalleHus1 Kojiec aBToMoomis (13 3agauu 1) npu ckopoct 130 km/u? KakoBo
YTJIOBOE YCKOpeHHue Kosec mpu pasrone? CkoJbko 000pOTOB COBepIIaT Koseca mpu pasrone? Jmamerp ko-
neca paseH 0,5 M.
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3. KakoBbl B MOMEHT OKOHYAHHMSI pa3roHa aBTOMOOMIIS (M3 3a7a4 |1 U 2) IIEHTPOCTPEMUTEIBHOE,
TaHT€HIIMAJIFHOE U TIOJTHOE YCKOPEHUS TOYEK, PacIoIOKEHHBIX Ha 000/1e KoJieca Mpy pa3roHe
(OTHOCHTETHFHO aBTOMOOWIIS)?

4. KakoBa KMHETHYECKasi YHEPTUs pa3orHaBIIerocs: aBToMoOmss u3 3amaun 1? Kakoa (B JIOMaguHBIX CH-
Jax) CpeaHss MOIIHOCTh JBUTATeNs npu pasrone? KakoBa pomkHa ObITh MaKCUMalibHasi MOIIHOCTh JIBUTA-
TeJs B J.C., €CIH MPEANOJNIOKHUTh, YTO aBTOMOOWJIb MIPH pa3roHe JIBUraeTcsl paBHOYCKOpeHHo? Macca aBTo-
MooOwist paBHa 1200 kr.

5. KakoBo LIEHTpPOCTpEeMUTENHHOE YCKOPEHUE aBTOMOOMIIS, COBEPILIAIOIIETO MTOBOPOT MO JIOPOTe C PainycoM
KpUBHU3HBI 12 M Ha ckopocTH 45 km/4?

6. Bo3MoskeH i onucaHHBIN B 3a7a4e 1 pa3roH, eciu ko3 duimueHT Tpenus muH o6 achanst pasen 0,37

7. Bo3MOXeH 11 OMMCAaHHBIH B 3a/1a4€ 5 OBOPOT, ecii K03 duimeHt Tpenus muH 06 acdanst pasel 0,27
8. Uemy paBeH K03 PUIMEHT Meperpy3Ku, KOTOPYIO HCIBITHIBAET BOAUTENb B YCIOBUAX 3a1a4 1 u 5?

9. Kakoif myTh aBTOMOOMIIb MOKET MPOEXaTh 10 HHEPIIMHU TIOCIIE ONIMCAHHOTO B 3a/1a4e | pa3roHa, eciu
Jopora UJIeT B TOpY U Yrojl HaKJIOHA paBeH § rpaaycoB?

10. Yemy paBHO yckopeHue cB0oO0HOTO najenus Ha BoicoTe 4000 KM HaJl MTOBEPXHOCTHIO 3eMin?

Bapuanrt S

1. Bpemst pasrona aBromo0miisi 10 ckopoctu 150 km/4 coctaBisier 15 cekyna. KakoBo mpu 3tom cpenHee
yckopenue aBromoomna? Kakoil myTs OH mpoiiieT BO BpeMsi pa3roHa (€ciu MPEeArnoIokKUTh, UTO MPU pa3-
rOHE aBTOMOOMJIb IBUTAJICS paBHOYCKOpeHHO)? KakoBa ero cpeiHsisi CKOpocTh BO BpeMs pa3roHa?

2. KakoBa yrinoBasi CKOPOCTh BpallleHUs KoJjiec aBToMoOmist (13 3axaun 1) npu ckopoctu 150 km/4? KakoBo
YIII0BOE yCKOpEHHUe Kojec mpH pasroHe? CKOIbKO 000pOTOB coBepIaT KoJjieca mpu pasrone? JlmameTp Ko-
neca paBeH 0,5 M.

3. KakoBbl B MOMEHT OKOHYAHHUSI pa3roHa aBToMoOmWIs (13 3a1a4 1 U 2) IIEeHTPOCTPEMUTENBHOE,
TaHTeHIIMATFHOE U TIOJTHOE YCKOPEHUS TOYEK, PACOIOKEHHBIX Ha 000/1e KoJieca Mpy pa3roHe
(OTHOCHTETFHO aBTOMOOWIIS)?

4. KakoBa KuHeTHYecKas YHEeprusi pa3oruaBiierocs aBromoOuss u3 3anaun 1? KakoBa (B JIOMIagUHBIX CH-
Jax) CpeaHssl MOIIHOCTh JBUTATeNs npu pasrone? KakoBa mpomkHa OBITh MaKCHMalibHAasi MOITHOCTH JIBUTA-
TeJs B JI.C., €CIH MPEANONIOKHUTh, YTO aBTOMOOWJIb MIPH Pa3roHe JABUTAeTCs paBHOYCKOpeHHO? Macca aBTo-
MooOwtst paBHa 1400 kr.

5. KakoBO LIEHTpOCTpeMUTENBHOE YCKOPEHHE aBTOMOOMIISI, COBEPILAIOIIETO TOBOPOT MO JOPOre ¢ PaguycoM
kpuBu3HBI 10 M Ha ckopocTH 40 km/u?

6. Bo3moxeH 1 onucaHHbIN B 3a/1aue 1 pa3roH, ecinu ko3¢ (UIMEeHT TpeHus uH 00 acdansT paseH 0,27?

7. Bo3MOK€eH 71 ONMCaHHBIN B 3aJja4€ 5 MOBOPOT, eciu K03 puuneHt Tpenus muH 06 achansT pasen 0,27
8. Uemy paBeH K03 GUIMEHT Meperpy3ku, KOTOPYIO UCIBITHIBAET BOJUTENb B YCIOBHX 3a7a4 1 u 5?

9. Kakoil myTh aBTOMOOUIIL MOXKET NMPOEXaTh 110 MHEPLMHU MOCJE ONKUCAHHOTO B 3a/1a4ye | pa3rona, eciu Jo-
pora ujeT B TOpy U yroj HakJIOHa paBeH 9 rpanycoB?

10. Yemy paBHO yckopeHue cBoOOHOTO naeHus Ha BeicoTe S000 KM HaJl HOBEPXHOCTHIO 3emin?

Paznen 2. Moaekyasipuas gusuka.

Bapmuanr 1

1. B Ganone Bmectumocthio 40 11 ipu Temmneparype 27°C noa nasienueM 20 at™ xpaHuTces a30T. CKOJIbKO
BECHUT COJIEP>)KUMOE OaytoHa?

2. Yemy paBHa 00I1ast SHEPTHs MOCTYMATENBLHOIO JIBUKEHUS BCEX MOJIEKYJ a30Ta B OaljIOHE, ONMMCAHHOM B
3agade 1?7 UeMy paBHaA dHEprus UX BpaIaTeIbHOTO JBHKECHUSA?

3. Uemy paBHa cpeJHEKBaApaTUYHas CKOPOCTh JBMKEHHS MOJIEKYJ a30Ta B OajsIoHE, OMUCAHHOM B 3aj1a4e
1?

4. Kakoe KOJMYECTBO TEIUIOTHI CIEeAyeT MepenaTh a30Ty B OajuloHe, YTOObI ero TemIeparypa Bo3pocia JIo
37° C? KakoBo mocye 3Toro OyaeT JaBjieHre a30Ta B OayutoHe (B TEXHHUECKUX atMochepax)?

5. Kakoit o0beM 3aiiMeT a30T W3 3a7aud 1, OYEHb MEIJIEHHO BBINYIIEHHBIH U3 OaymuoHa? Temmeparypa
OKpY’Karolero Bo3ayxa pasHa 27°C.

6. bamion u3 3amaun 1 B3opBascs (B CTEHKE OKa3zalach MUKPOTpEIMHA U B pe3yibTaTre OalsioH He BbLIep-
xan). Kakyto paboty a3ot coBeput nipu pacmupenun? Kakosa Oyzaer ero temmneparypa (B rpamycax Llens-
cHsl) cpa3y I1ociie B3pbIBa?

7. ATmMoc(epHOe TaBIeHUE Ha BBICOTE 5 KM HaJ ypoBHEM Mops paBHo 0,53 atm. Uemy paBHO (B
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MPUOIMKEHUHA TOHKOW U30TEPMHUYECKON aTMOcdepsl) 1aBlieHne Ha BeicoTe 10 KM Hax ypoBHEM MOpsI B Gu-
3u4ecKux arMocdepax?

8. KakoBa yzenbHasi TEIIOEMKOCTD skeme3a (ucxonas u3 3akoHa J(rononra u [1tu)? CpaBHUTE MOMYy4SHHBIH
pe3yiabTaT C HCTHHHOM (9KCTIEPUMEHTAILHOMN ) TETUIOEMKOCTBIO.

9. Kakoe KoinMuecTBO TEIUIOTHI CIEAYET NIEPENATh BOAE B IUTPOBOM YalHUKE I ITOBBILLIEHUS €€
temnepatypsl oT 20 10 30 rpagycoB?

10. B HekoTopoM ABHUraTenie BHyTPEHHETO CrOpaHus TeMIepaTypa ropsieit pabouei cmecu gocruraet 400°
C, a Temneparypa nNpoAayKTOB CrOpaHus B BRIXJOMHOU TpyOe paBHa 200° C. KakoB MakCHMallbHO BO3MOXK-
HBIN K.II.J. 3TOTO JBUTATEIS?

Bapuant 2

1. B 6amnone Bmectumocthio 45 11 npu temmeparype 20°C non naBieHueM 22 aTM XPaHHUTCS KHCIOPOZ.
CKOJIBKO BECHUT coziep kuMoe OauioHa?

2. Yemy paBHa 00mIasi SHEPrHst MOCTYNATEIBLHOTO JIBMKEHUS BCEX MOJIEKYJ KUCIOpo/a B OaJUIOHE, ONMCAaH-
HOM B 3aja4e 1? YUemy paBHa 3HEPrusl UX BpallaTE€IbHOTO ABUKCHUS?

3. Uemy paBHa CpeIHEKBaIpaTUYHAS CKOPOCTH ABIKCHHS MOJEKYJ KHUCIOpOAa B OajUIOHE, ONMHCAaHHOM B
3agaue 1?7

4. Kakoe KOJIMYECTBO TEIUIOTHI CIIEAYET NepeaaTb KUCIOpoay B OaJIoHe U3 3a1auu 1, 9roObl ero
TeMmmeparypa Boszpocna 10 40° C? KakoBo mocine 3Toro Oyzaer AaBieHue KUcaopoia B 6amioHe (B
TEXHUYECKHUX aTMocdepax)?

5. Kaxkoit 00bem 3aiimer Kuciopos u3 3aiadu 1, oueHb MEUICHHO BBIMYIICHHBIN U3 O6amiona? Temnepatypa
OKpY>Karolero Bozayxa pasaa 29°C.

6. bannon u3 3amauu 1 B3opBalics (B CTEHKE OKa3alach MHUKPOTpPEIIMHA U B pe3ylbTaTe OaJJIOH HE BBIIEP-
xai). Kakyro paboty kuciaopon coBepiiut npu pacmupenun? Kakosa Oyner ero temmneparypa (B rpaaycax
Lenbcust) cpazy mocie B3pbiBa?

7. ATMocdepHOe naBieHHE Ha BBICOTE 5 KM Haj ypoBHeM Mops paBHoO 0,53 atm. Uemy paBHO (B
MpUOTIHKEHUH TOHKOM M30TepMudeckoil atMocdepsl) AaBlieHUe Ha BbICOTE 12 KM HaJl ypoBHEM MOps B Pu-
3UYECKUX atMocdepax?

8. KakoBa ynenbHas TermoeMkocTh Menu (ucxozs u3 3akoHa J(rononra u [Itu)? CpaBHUTE MOTy4EHHBIH pe-
3yJbTaT C HCTUHHOM (9KCIIEPUMEHTAIIbHOM) TEIIIOEMKOCTHIO.

9. Kakoe KonMuecTBO TEIUIOTHI CIEAYET MePENaTh BOAE B IUTPOBOM YalHHUKE JIJIS TIOBBILICHUS €€
temneparypsl ot 20 10 40 rpagycos?

10. B HekoTOpOM JBHUTaTelle BHYTPEHHETO CTOpaHMs TeMIleparypa Topsieil pabodeil cMecu JOCTHraeT
500°C, a Temneparypa NpoAyKTOB cropaHus B BeIXjonHoOM Tpyde paBHa 200° C. KakoB MakcMMallbHO BO3-
MO>KHBIN K.II.JI. 3TOT'O JABUTaTENs?

Bapuant 3

1. B 6annone BMectuMocThio 32 11 mpu temneparype 24°C moa naBieHHEM 24 aTM XpPaHUTCS BOZOPOA.
CKOJIBKO BECUT COJIEp)KUMOe OatoHa?

2. Yemy paBHa 0011asi 3HEPrus NOCTYNATEIbHOTO IBHKEHHS BCEX MOJIEKYJI BOJOPOa B OaJLUIOHE,
ONMCAaHHOM B 33j1aue 1?7 UeMy paBHa HEPIUs UX BPALIATEIbHOTO IBUKEHUS?

3. UeMy paBHa CpeHEKBapaTUUHAsI CKOPOCTh ABMXKEHHsI MOJIEKYJI BOJIOpOJia B OAJUIOHE, ONMCAHHOM B 3a-
naue 1?

4. Kakoe KOJIMUYEeCTBO TEIJIOTHI CIIEAYeT MepeaTh BOAOPOAY B OayoHe U3 3a/1auu 1, 94ToObI ero
TeMmeparypa Boszpocia 10 47° C? KakoBo nmocne 3toro Oyzer AaBieHne Boopoa B OaioHe (B
TEXHUUYECKUX aTMocdepax)?

5. Kakoit o0bem 3aiimer BoAopo U3 3afaun 1, oueHb MeJJICHHO BBINMYIIEHHbIN U3 OamioHa? TemmnepaTypa
OKpY>Karo1ero Bo3ayxa pasHa 20°C.

6. banmnon u3 3amaun 1 B3opBascs (B CTEHKE OKa3aiach MUKPOTPEITUHA M B pe3yJbTaTe OAJIOH HE BBIIEP-
xai). Kakyto paboTy BosiopoJ1 coBepiuT npu pactummpennn? Kakosa Oyner ero

TeMriepatypa (B rpanycax Llenbcust) cpasy mocie B3pbiBa?

7. ATMocdepHOe 1aBiIeHHe Ha BHICOTE 5 KM HaJl ypoBHeM Mops paBHo 0,53 atm. Uemy paBHO (B
MpUOIHKEHUH TOHKOM M30TepMudeckoil arMocdepsl) AaBleHre Ha BbicoTe 13 KM HaJl ypoBHEM MOps B Qu-
3M4YecKux arMocdepax?

8. KakoBa ynenbHas TemioeMKoCTh CBUHIIA (McX0s U3 3akoHa [lrononra u [1tu)? CpaBHUTE MOTyYEHHBIN C
UCTUHHOMU (3KCIEPUMEHTAJILHOMN ) TEMJI0EMKOCTBIO.

9. Kakoe konMuecTBO TEIUIOTHI CAeIyeT MepeiaTh BOJE B IUTPOBOM YailHUKE JIJIsl TIOBBIIIICHUS €€
temneparypsl ot 20 1o 50 rpagycos?
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10. B HexkoTOopoM nBHUTaTeNle BHYTPEHHETO CrOpaHMsl TEMIlepaTypa Topsiied padodeil cMecHu JOCTUTAeT
600°C, a TemriepaTypa IpOIyKTOB CrOpaHHs B BhIXJOMHOU TpyOe paBHa 200° C. KakoB MakCMMaibHO BO3-
MO>KHBIH K.II.JI. 3TOTO JABUTaTess?

Bapuanr 4

1. B 6amnone BMectumocthio 34 1 ipu temmeparype 31°C mox gaBnenuem 21 atm xpanutcs renuid. CKoJb-
KO BECHUT cojiepumoe Oaysiona’?

2. Uemy paBHa 0011asi JHEPTUS MMOCTYIATEIBHOTO ABMKEHHUS BCEX MOJIEKYII Telvs B OAJUIOHE, ONMCAHHOM B
3agade 1?7 UeMy paBHA SHEprus UX BpaIIaTeIbHOTO JBHXKCHUSA?

3. UeMy paBHa CpeHEKBapaTUYHASI CKOPOCTH JABMKEHHS MOJICKYJ Tefiisl B OayuIoHe, ONMMCAaHHOM B 33/1a4e
1?

4. Kakoe KOJIMYECTBO TEIUIOTHI CIEAYET MepeiaTh rerio B Oamione u3 3a1a4u 1, 4roObl ero Temrmeparypa
Bo3pocina 110 50° C? KakoBo mociie 3Toro Oyer gaBjicHuUeE Teius B 0auioHe (B TEXHUYECKUX aTMocdepax)?
5. Kakoii o0bem 3aiiMer Tenuii u3 3amauu 1, O4eHb MEJJICHHO BBIMYIICHHBIM U3 Oamiona? Temmeparypa
OKpy>karoiero Bozayxa paBna 10°C.

6. bammon u3 3amauun 1 B30opBalics (B CTEHKE OKaszalach MUKPOTpPEIIMHA U B Pe3ybTaTe OAJJIOH HE BBIACP-
xai). Kakyio pabGoty renuii coBepmmT npu pacimmupenun? KakoBa Oyner ero temmeparypa (B rpagycax
Henwcus) cpazy nocine B3pbiBa?

7. ATMocepHOe naBieHHe Ha BBICOTE 5 KM HaJ ypoBHeM Mops paBHoO 0,53 atm. Uemy paBHO (B
NpUOIMKEHUN TOHKOH U30TepMHUUYECKON aTMOoc(ephl) TaBIeHNE Ha BBICOTE 14 KM HaJl ypOBHEM MOpS B G-
3uuecKkux armocgepax?

8. KakoBa yJienbpHast TEMJI0€MKOCTh aIFOMUHMS (MCX0/s U3 3akoHa Jrononra u [Itu)? CpaBuute
00JIy4eHHBIN pe3yibTaT C UCTUHHOMN (IKCIIEPUMEHTANIbHOI ) TEIIIOEMKOCTBIO.

9. Kakoe Kon1uecTBO TEIUIOTHI CIEAYET MepeiaTh BOJAE B IUTPOBOM YallHUKE J1JIsl TIOBBIIIICHUS €€
temrnepatypsl ot 20 1o 60 rpagycos?

10. B HekoTOpOM /1BUraTelie BHYTPEHHEIO CropaHus TemrepaTypa ropsiueil padouei cmecu gocruraet 400°
C, a Temmneparypa IpoAyKTOB CropaHus B BIXJOMHOM TpyOe paBHa 100° C. KakoB MakcMMaabHO BO3MOXK-
HBIN K.I1.J. 9TOTO JBUTATEIS?

Bapmuant 5

1. B 6anmone BMectumocthio 50 11 ipu temneparype 29°C nop naBieHreM 25 aTa XpaHUTCS YTIEKUCIIbIN
ra3. CKOJIbKO BECHUT COJIepKUMOe OanioHa?

2. Yemy paBHa oOw1asi SHEPrUsl MOCTYNATENbHOTO JABM)KEHUS BCEX MOJIEKYJ YIJIEKUCIIOro ra3a B OasuloHe,
OMMCaHHOM B 3aaue 1?7 UeMy paBHa HEPrusi UX BPALATeIbHOTO ABM)KEHUS?

3. UeMy paBHa CpeJHEKBaIpaTUYHasl CKOPOCTh JBUKEHHS MOJIEKYJ YIJIEKHCIIOTO ra3a B OajjioHe,
OIIMCAHHOM B 3amaue 1?

4. Kakoe KOJIMYECTBO TEIUIOTHI CIEAYeT IMepelaTh YIJIeKUCIOMY ra3dy B OajioHe U3 3aaayu 1, 4ToObl ero
Temneparypa Boszpocina 10 50° C? KakoBo mocie 3Toro OyJer JaBjieHHe YIJIEKHCIOro rasa B OamioHe (B
TeXHUYECKHUX aTMocdepax)?

5. Kakoif 00bem 3aiiMeT yriaekucislii ra3 u3 3ajaun 1, o4eHb MeIJICHHO BBIMYIIEHHBIN U3 6ayuioHa?
TemnepaTypa okpy:xaro1ero Bo3ayxa pasHa 15°C.

6. bannon u3 3amaun 1 B3opBaics (B CTEHKE OKa3ajach MUKPOTpEIIMHA U B pe3ysibTaTe OajuIOH HE BbLAEp-
xai). Kakyro paboTy yriiekucislii ra3 copeput rnpu pacmmpenun? Kakosa Oyner ero

temreparypa (B rpagycax Llemscus) cpa3y mocie B3pbiBa?

7. ATMocdepHOe naBieHHe Ha BbICOTE 5 KM Haj ypoBHeM Mops paBHo 0,53 atm. Uemy paBHO (B
NpUOIMKEHUN TOHKOM N30TepMHUUYECKON aTMOC(ephl) 1aBJIeHHE Ha BBICOTE 15 KM Hax

ypoBHEM Mops B puznueckux arMmocgepax?

8. KakoBa yzenbHas TEIUIOEMKOCTh THTaHa (Mcxoas u3 3akoHa J{romonra u Iltu)? CpaBHHMTE NOITYYEHHBIH
pe3yiabTaT C HCTUHHOM (9KCTIEPUMEHTAIBHON ) TETIOEMKOCTHIO.

9. Kakoe KoIM4ecTBO TEIUIOTHI CIEAYET NEPEAATH BOJIE B JUTPOBOM YalHUKE Ul NOBBILIEHUS €€ TEMIEpa-
Typsl oT 20 10 55 rpaaycoB?

10. B HeKOTOpOM JBHUTaTelleé BHYTPEHHETO CTOpaHMs TeMIleparypa Topsieil pabodeil cMecH JOCTHraeT
700°C, a Temneparypa NpoAyKTOB cropaHus B BbIxjionHoOU TpyOe paBHa 200° C. KakoB MakcMMallbHO BO3-
MO>KHBIH K.II.JI. 3TOTO JABUraTess?

Pa3pnen 3. DiekTpu4ecTBO U MArHETHU3M.
Bapuanrt 1
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1.C kakoil CuJI0il OTTAJIKUBAIOTCS APYT OT JApyra ABa 3apsaa BenuunHout 0,1 MxKi, pacnonoxennsie Ha pac-
crostuuu 0,1 M gpyr ot apyra?
2. KakoBO cOnpoTHUBIIEHNE KYCKa JKEJIE3HOM MPOBOJIOKH JIIMHOM 5 M U 1ruaMeTpoM 1 Mm?
3. Ha ckoibKO MpOIEHTOB M3MEHHUTCS MOIIHOCTh HarpeBaTelis ¢ OTKPBITOM CIHpaiblo, €Cld YKOPOTUTH
cnupasib Ha 11%? Ha ckoJibkO IPOLIEHTOB U3MEHHUTCS CUJia TOKa 4epe3 crupainb? CyuTaiTe, 4TO MPHUIIO-
KEHHOE K CITUPAJIU HAMPSKEHUE HE MEHSETCS.
4. B uzoOpaxxenHoii Ha pucynke 1 cxeme R1=1 Om, R2=2 Om, R3=2 Owm,

—

R

3
1
M|

3.4.c. ucrounuka E=1 B, ero BHyrpennee conpotusiienue r=1,0 Om. HaliTu cuiibl TOKOB, MPOTEKAIOIIUX Ye-
pe3 conporusienus R1, R2 u R3.

5. B ycnoBusix 3aaun 4 HallTU TEIJIOBYIO MOILHOCTB, BbIAENIIEMYI0 Ha conpoTuBieHusix R1, R2, R3 u na
HCTOYHUKE 3.]1.C..

6. Comnportunenue Kycka xene3Hor npooioku npu 20° C pasuo 20 Om. KakoBo Oyner conmpoTuBieHUE
TOro e Kycka npu 100° C?

7. Bo ckonbKO pa3 Bo3pacTeT MPOBOJAUMOCTD Si PU U3MEHEHHUH ero TeMiepatypsl ¢ 27 go 37°C?

8. Ilpu kakoM HamNpsKEHUU OYAET MPOOUT JIUCT acOecToleMeHTa TOMIUHON 10 MM?

9. Bo CKOJBKO pa3 BO3pacTET TOK HACBILIEHUS TEPMOAIEKTPOHHON SMHUCCHH IIPU YBEJIIMUEHUH TEMIIEPATyphl
rpaduTOBOTrO AMEKTpoaa ¢ 527 no 537° C?

10. ITo mpssmomy oTpe3ky npoBoaa JiuuHou 0,5 M teuer Tok 1 A. Kakas cuna neficTByeT Ha poBOJ B Mar-
HUTHOM noJie ¢ uuaykiuen 0,002 T, ecnu HanmpaBIeHUE BEKTOpa UHAYKIIUU COCTABIISET C MPOBOJAOM YIoJl
30 rpaxycoB?

Bapuanr 2

1.C kakoit cuolf OTTaNKUBaIOTCA APYT OT Apyra Asa 3apsaa BeauuuHon 0,2 MxKi, pacronosxeHHbIE Ha pac-
crossauu 0,2 M ipyr oT npyra?

2. KakoBO cONpOTHUBIIEHNE KyCKa JKEIE3HOM NMPOBOJIOKH JUIMHOM 10 M 1 quameTpom 2 Mm?

3. Ha ckoibKO MpOIIEHTOB M3MEHUTCS MOIIHOCTH HarpeBaTelisi C OTKPBITOM CHHpaiblo, €Clid YKOPOTHUTH
cinupanb Ha 12%? Ha cKoIbKO IPOLIEHTOB M3MEHHUTCS CHJa TOKa 4epe3 cnupaib? CuuTaiiTe, 4TO IPHIIO-
KEHHOE K CIIUPAIIU HANPSKEHUE HE MEHSETCS.

] =

4. B mzoOpaxkenHoit Ha pucyHke 1 cxeme R1=2 Owm, R2=2 Om, R3=1 Ow, ».1.c. uctounuka E=2 B, ero
BHYTpeHHee conpoTusieHue r=1,5 Om. Haiitu cuiiel TOKOB, MpoTeKkaromux uepes3 conpotusieHus R1, R2 u
R3.

5. B ycnoBusx 3agaun 4 HallTH TEIUIOBYIO MOIIHOCTB, BblAENsAEMYI0 Ha conpotuBieHusx R1, R2 , R3 u Ha
HCTOYHUKE 3.]1.C..

6. ConpotuBneHue Kycka xene3Hoi mpoBosioku npu 20° C paBHo 20 Om. KakoBo Oyner conpoTUBIEHUE
TOTO k€ Kycka npu 200° C?

7. Bo ckoJIbKO pa3 Bo3pacTeT mpoBoauMocTs GaSb npu u3mMeHeHun ero Temmeparypsl ¢ 37 go 43°C?

8. Ilpu kakoM HampspKEHUU OyAeT MPOOUT JIMCT KOHIEHCATOPHOM KepaMUKU TOMIIMHON 1 MM?

9. Bo ckonbKO pa3 BO3pacTET TOK HACHIIEHNUS TEPMOIJIEKTPOHHON AIMUCCUU NIPU YBEIINYEHUH TEMIIEPATYPHI
MarHueBoro aekTposa ¢ 534 mgo 547° C?

10. ITo mpsimomy oTpe3ky npoBoga JiuuHou 0,3 M teuer Tok 2 A. Kakas cuna neficTByeT Ha MpOBOJ B Mar-
HUTHOM II0JIE ¢ MHAYKLUEH
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0,003 Tn, eciu HampaBJIE€HUE BEKTOPA UHAYKIIUU COCTABIISIET C IPOBOAOM YroJ 45 rpaaycoB?

Bapuanr 3

1.C kakoli cuIoi OTTaJIKMBAIOTCS IpYr OT JApyra JBa 3apsna BenuunHoil 0,15 mkxKi, pacnonoxenHsle Ha
paccrosauu 0,3 M apyr ot npyra?

2. KakoBo conpoTHBIIEHNE KyCKa MEIHOM MPOBOJIOKYU JAJIUHON 6 M 1 auamerpoM 1,5 mm?

3. Ha ckoibKO MpOIEHTOB M3MEHHUTCS MOIIHOCTH HarpeBaTelisi ¢ OTKPBITOM CIHpalbio, €Cld YKOPOTUTH
cnupasib Ha 13%? Ha ckoJIbKO IPOLIEHTOB U3MEHHUTCS CUJia TOKa 4epe3 crupaib? CuuTaiiTe, 4To MpUiio-
KEHHOE K CIIUPATIU HAMPSKEHUE HE MEHSIETCS.

3
1
S|

4. B uzoOpaxenHoii Ha pucysake 1 cxeme R1=3 Om, R2=2 Om, R3=1 Owm, 3.1.c. ucrounuka E=1 B, ero
BHYTpEeHHee conpoTuBieHue =2 Om. Haiitu cuiibl TOKOB, poTeKaromux yepes conpotusienus R1, R2 u
R3.

5. B ycnoBusix 3agaun 4 HaliTU TEIJIOBYIO MOLIHOCTb, BhIIETsIEMYIO Ha conpotuBiieHusX R1, R2, R3 u na
HCTOYHUKE 3.]1.C.

6. Conportusienue kycka meanoi npoBosioku pu 30° C paBao 20 Om. KakoBo OyaeT conpoTHBICHHE TOTO
xe Kycka ripu 100° C?

7. Bo ckonbko pa3 Bo3pacTeT MpoBOAUMOCTb PbS mpu usmenennu ero temmepatyps ¢ 20 go 35°C?

8. IIpu kakoM HampsKeHUU OyeT MpoOHTa IUIMTa MpaMopa TOIMIUHON 15 MM?

9. Bo CKONIBKO pa3 BO3paCTET TOK HACBIIICHUS TEPMOIIEKTPOHHONW SMUCCUU MIPU YBEJIMYEHUN TEMIIEPATYPbI
TUTAHOBOTO 3JieKTpoa ¢ 427 no 484° C?

10. ITo npsimomy otpe3ky nposoza anunHou 0,7 m Teder Tok 3 A. Kakas cuiia qeicTByeT Ha MPOBOJ B Mar-
HUTHOM ToJ1e ¢ muaykiuei 0,004 Tn, ecnu HampaBiIeHUE BEKTOPA UHAYKIIUU COCTABIISIET C MPOBOIOM YTOJ
15 rpanycos?

Bapuanr 4

1. C xaKoii cuiI0il OTTaJKUBAOTCS APYT OT Apyra ABa 3apsaa BenununHoi 0,3 MxKi, pacnonokeHHble Ha
paccrosinuu 0,4 M 1pyr oT npyra?

2. KakoBo conpoTHUBIIEHNE KyCKa METHOM MPOBOJIOKH JJIMHON 8 M U AMaMeTpoM 2 MM?

3. Ha cxosbKO IPOIIEHTOB U3MEHUTCS MOIIHOCTh HarpeBaTessl C OTKPBITOM CIIUPAIIbIO, €CIIM YKOPOTUTh
ciupainb Ha 14%? Ha ckonbKko MpOLIEHTOB U3MEHUTCS CHUJIa TOKA yepe3 crupains? CuuTaiite, 4To Ipuio-
KEHHOE K CITUPAJIA HAIMPSHKEHNUE HE MEHSETCS.

3
|
| B

Rz R1

4. B uzo0paxenHoit Ha pucynke 1 cxeme R1=4 Om, R2=2 Om, R3=4 Owm, 5.1.c. ucrounuka E=2 B, ero
BHyTpeHHee conpoTtusieHue =4 Om. Haiitu cuitbl TOKOB, poTekaromux yepes conportusienns R1, R2 n
R3.

5. B ycnoBusix 3agaum 4 HaliTH TEIJIOBYIO MOIIHOCTb, BblAEIsIeMYI0 Ha conpotuBieHusax R1, R2 , R3 u Ha
HUCTOYHUKE 3.11.C..

6. ConpoTtuBieHue Kycka Mmenuoi mpososioku mpu 20° C paBHo 20 Om. KakoBo OyeT conmpoTHUBIEHHE TOTO
xe Kycka ripu 120° C?

7. Bo ckonbKO pa3 BO3pacTeT MPOBOAUMOCTh INAs pu H3MEHEHHH ero TeMrnepatypsl ¢ 25 1o 35°C?

8. IIpu kakoM HanpsKeHUU OyJeT MPOOUT JIMCT BUHUILIACTA TOJIIIMHON 7 MM?

9. Bo ckosbKO pa3 BO3pacTET TOK HACKIIIEHUS TEPMOAJIEKTPOHHON 3MHUCCHUU TIPU YBEJIMYEHUH TEMIIepaTyphbl
3o1o0toro 3nekrpoaa ¢ 400 go 500° C?
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10. ITo npsamomy oTpe3ky npoBoaa auHoi 0,6 M TeueT Tok 4 A. Kakas cuna geicTByeT Ha IpOBOJI B Mar-
HUTHOM noJie ¢ uaaykuuen 0,025 Ti, eciu HanpaBlIeHUE BEKTOPa HHAYKIIMU COCTABIISET C MPOBOJIOM YTOJ
60 rpaxycos?

Bapuant 5

1.C xakoil cuioi OTTaNKUBAIOTCA APYT OT JApyra jaBa 3apsiaa Benuunnoi 0,15 mxKo, pacnonoxeHHbie Ha
paccrosauu 0,5 M apyr ot npyra?

2. KakoBo conpoTHBIIeHHE KyCKa aIFOMUHHUEBOM IIPOBOJIOKU JJIMHOW 4 M 1 1uameTpom 1 mm?

3. Ha cxonbKO IpOIEHTOB U3MEHUTCS MOIIHOCTh HAarpeBaTesl ¢ OTKPBITOM CIIUPAJIBIO, €CIIU YKOPOTHUTD
cnupaiib Ha 15%? Ha ckoibKO MPOLIEHTOB U3MEHUTCS CUjla TOKa uepes3 crupaib? Cuurtaite, 4To IPUIIO-
KEHHOE K CITUPAIIU HAMPSIKEHUE HE MEHSETCS.

4. B uzo0paxxenHoii Ha pucynke 1 cxeme R1=5 Om, R2=2 Om, R3=3 Om, 3.1.c. uctounuka E=3 B, ero
BHyTpeHHee conpoTuBieHue r=1 Om. HaliTu cuibl TokoB, poTekaromux uepes conporusienus R1, R2 u
R3.

5. B ycnoBusix 3a1aum 4 HaliTH TEIJIOBYIO MOIIIHOCTb, BbIAEIsieMYI0 Ha conpoTuBieHusx R1, R2 , R3 u Ha
HUCTOYHUKE 3.]1.C..

6. ConpoTuBJICHHE KyCKa amroMuHIEBOM mTpoBosioku mpu 40° C pasro 20 Om. KakoBo OyneT conpoTusie-
HUE TOTO ke Kycka npu 130° C?

7. Bo ckonbko pa3 Bo3pacTeT npoBoauMocTh PbSe npu n3menenuu ero temnepatypsl ¢ 15 1o 35°C?

8. Ilpu kakoM HampsHKEHUU OyAET MPOOUT JIMCT FreTUHAKCA TOIIIUHON 9 MM?

9. Bo cko0JIbKO pa3 BO3pacTeT TOK HACBIILIEHUS TEPMOAJIEKTPOHHON 3MUCCUU TIPU YBEIMYEHUH TEMIIEPATYpPhbl
MenHoro aiekTpoaa ¢ 300 go 350° C?

10. ITo mpsimomy oTpe3ky npoBoja anuHoi 0,2 M Teder Tok 5 A. Kakas cuiia neiicTByeT Ha MpOBOJ B Mar-
HuUTHOM nosie ¢ naaykuueit 0,003 To, ecnu HarpaBIeHHE BEKTOPA HHAYKIIMH COCTABIISAET C

npoBosioM yrou 90 rpagycos?

Pa3nea 4. OnrTuka, puznka atoMHOro siApa.

Bapmunanr 1

1. KakoBa MOIIHOCTh TEMJIOBOTO M3JIy4€HUs BOJIb(PpaMOBON MIACTUHKH MIomaapio 10 cM2 npu
temneparype 13000C?

2. KaxoBa paaunanroHHas TeMiieparypa ynoMsHyTO! B 3aj1a4e | miacTUHKU?

3. Bo CKOJIBKO pa3 U3MEHHUTCS MOLIHOCTb U3ITy4eHHs aOCOJIFOTHO CEpOro Tea ¢ Jy4yenoriaouareabHol cro-
coOHocThI0 10% (HE 3aBHCHIICH OT TeMIIepaTyphl), €CIIH JIJTWHA BOJIHBI, HA KOTOPOH OCYIIIECTBISETCS MaK-
CUMYM JIy4E€HCITyCKaHUs, yMeHbIImnach Ha 10%?

4. KaxoBa sHeprus ¢oTtoHa ¢ iHON BosiHbI 1 A? OTBeT BbIpa3uTh B KWJIOAJIEKTPOHBOJIbTAX (K3B).

5. Yemy paBHO 3anuparoniee HanpsokeHue porodddexra 1 rpadUTOBOro Karo1a, 00JIy4aeMoro CBETOM €
muinHoMi BosHel 1000 A?

6. PeHTreHOBCKUI KBAHT ¢ ATMHOM BOJHBI 0,5 A HcmbITal paccesiHue Ha CBOOOAHOM 3JIEKTPOHE U
oTkioHWICA Ha yroa 100 oT mepBoHAYaILHOTO HANPaBJIeHUs pacnpocTpaneHus. Kakosa OyaeT niauHa BOJI-
HBI KBaHTa (B aHICTpeMax) IMOcJie COyJapeHusl ¢ AIEKTPOHOM?

7. Yemy (B aHTCcTpeMax) paBHa Jie-bpoiiieBckas AJIMHA BOJHBI 3JIEKTPOHA, MPOIIEAIIEr0 YCKOPSIOUIYIO pa3-
HOCTb noteHuuanos 100 B?

8. Bpemst xu3HM BO30yKIeHHOTO cocTosiHus aToMa coctasisieT 10-10 cek. Kakona (B 5B)
HEOIPEICIEHHOCTh SHEPruH (POTOHA, U3TYHaeMOro MPH MEPEX0e AIEKTPOHA C ITOTO YPOBHs Ha OCHOBHOM?
Hackonbko pealieH 3TOT 3HEpreTUYECKUI YPOBEHb, ECIIM PACCTOSIHUE J10 COCEAHETO YPOBHS COCTABIISET 5
sB?

9. IIpu NpOX0KAEHUM CII0sI BELECTBA TONIIMHOM 10 cM MOIIIHOCTH CBETOBOTO ITy4Ka YMEHbIINIACH B 3 pasa.
Bo ckonpko pa3 oHa YMEHBIIUTCS MPU MTPOXOXKICHUH CIIOST TOTO JK€ BemecTBa Tommuaon 20 cm?

10. Ilepuon nosypacnasa HEKOTOPOTO paAloaKTUBHOIO BenlecTa paBeH 20 cyrkaM. Kakas noss aToro Be-
miecTBa (B MPOIIEHTAX ) OCTaHETCs 1Mo uctedeHuu 10 cyTok?
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Bapuant 2

1. KakoBa MOIITHOCTPH TETIOBOTO M3JTy4E€HUsI BOJIb(PPaMOBOM MJIACTUHKH IO 1610 20 cM2 mpu
temneparype 23000C?

2. KakoBa paguanioHHasi TeMrnepaTrypa ynoMsaHyTou B 3a1ade | miacTUHKU?

3. Bo CKOJIBKO pa3 U3MEHHUTCS MOLTHOCTh U3ITy4eHHS aOCOJIFOTHO CEPOTo Tea C JIy4ernoriomaTeaIbHON CIo-
cobHocThIO 20% (He 3aBHCAILEH OT TeMIepaTyphl), €CIIU AJTUHA BOJIHBI, HA KOTOPOI OCYILECTBIISIETCS MaK-
CUMYM JIy4eHCIyCKaHus, yBeanuuiack Ha 20%?

4. KakoBa sHeprus ¢oTOHA ¢ JUIMHOW BOJHBI 2 A? OTBET BBIPa3UTh B KUIIOAJICKTPOHBOJIbTAX (K3B).

5. UeMy paBHO 3anupatoiiee HanpspkeHue Gorodddexra st TATAHOBOTO KaTo/1a, 00JIy4aeMOro CBETOM C
JUIHOM BoJHEI 1200 A?

6. PentrenoBckuit KBaHT ¢ JyIMHOM BoJIHBI 0,2 A HcTbITaN paccesHre Ha CBOOOAHOM 3JIEKTPOHE U
oTkJIoHWICA Ha yroi 200 oT nepBOHAYaNbHOTO HaMpaBlieHUs pacnpocTpanenus. Kakosa Oyner anuHa BoJI-
HbI KBaHTa (B aHICTpEMax ) MOCJE COyJapEHUs C DIEKTPOHOM?

7. Yemy (B aHTcTpeMax) paBHa Je-bpoiiieBckas AJIMHA BOJHBI 3JIEKTPOHA, MPOIIEAIIEr0 YCKOPSIOUIYIO pa3-
HOCTh noteHuuanos 200 B?

8. Bpems xu3HU BO30YKIeHHOTO cocTostHUS aToma cocTtaiisieT 10-11 cekx. Kakoga (B 3B)
HEOIPEICIIEHHOCTh SHEPrHH (POTOHA, U3TYIaeMOro MPH MEPEXOE MIEKTPOHA C ITOTO YPOBHS Ha OCHOBHOM?
Hackonbko peaieH 3TOT SHEpreTUYECKUil YPOBEHb, €CIIM PACCTOSHUE 10 COCEAHETO YPOBHS COCTABIISIET 5
sB?

9. Ilpu nmpoxX0kI€HUH CII0s BEUIECTBA TOJLIMHOM 10 CM MOIIIHOCTH CBETOBOIO Iy4YKa YMEHbIINIACH B 2,3
paza. Bo ckonpKo pa3 oHa YMEHBIIMTCS MPU MPOXOKICHUH CIIOS TOTO K€ BeliecTBa Tommuuon 30 cm?

10. Ilepuon monypacnaaa HEKOTOPOTO paAroaKTUBHOTO BemiecTBa paBeH 10 cyrkam. Kakas nons aToro Be-
1iecTBa (B MPOLIEHTAX) OCTAHETCS 110 UCTEYEHUU 25 CyTOK?

Bapuanr 3

1. KakoBa MOIIHOCTh TEJIOBOI'O M3JIy4EHUSI MOJIMOI€HOBOM MJIACTUHKH ILIOWAAbio 15 cM2 ipu
temneparype 13000C?

2. KaxoBa paauanvoHHas TeMiieparypa ynoMsHyTO! B 3aj1a4e | miacTUHKU?

3. Bo ckonbKo pa3 U3MEHHUTCS MOUIHOCTh U3JIyu4eHHUs1 aOCOJIFOTHO CEPOro Teja C JIy4enoriomaTeabHON CIio-
coOHOCTBIO 30% (HE 3aBUCAIICH OT TEMIIEPATYPHI), €CJIA JJIMHA BOJHBI, HA KOTOPOH OCYIIECTBIISICTCS MaK-
CUMYM JIy4EHCITyCKaHUs, yMeHbIImnach Ha 20%?

4. KaxoBa sHeprus ¢oTtoHa ¢ 1iauHON BosHBI 3 A? OTBET BbIPa3UTh B KUJIOAJIEKTPOHBOJIbTaX (K3B).

5. Yemy paBHO 3anuparoliee HanpspkeHue ¢porodddexra /Ui THTAHOBOTO Karoja, 00Iyd4aeMoro CBETOM C
utnHOM BosHEL 1100 A?

6. PeHTreHOBCKUI KBAHT ¢ AIMHOM BOJHBI 0,3 A HcnbITal paccesHue Ha CBOOOAHOM 3JIEKTPOHE U
otkjoHWIcA Ha yroi 300 OT mepBOHAYAILHOTO HANpaBJeHUsl pacnpocTpaHeHus. KakoBa Oyner ajinHa BOJI-
HBI KBaHTa (B aHICTpeMax) Mociie COyJapeHus ¢ AJIEKTPOHOM?

7. Yemy (B aHrcTpemax) paBHa je-bpoiiieBckas JyIiHa BOJIHBI

AJIEKTPOHA, MPOLIEAIIETO YCKOPSIIOIIYIO pa3HOCTh oTeHnuanos 300 B?

8. Bpemst )xu3HM BO30YKJI€HHOTO cocTosiHuA aToMma coctasisieT 10-13 cek. Kakosa (B 3B)
HEOIPEIIEHHOCTh SHEPTUH (POTOHA, U3IIY4aeMOro MU MEePEXo/ie JIEKTPOHA C ITOI0 YPOBHS HA OCHOBHOM?
Hackonbko peaneH 3TOT SHEpreTUYeCKUi YpOBEHb, €CIM PACCTOSIHUE J0 COCEIHEr0 YPOBHS COCTaBISET 5
sB?

9. Ilpu TpOXOXKIAEHNUH CIIOS BEMIECTBA TOMMHON 10 CM MOITHOCTH CBETOBOTO IyYKa YMEHBIIIIACH B 4 pa3a.
Bo ckoibpKo pa3 oHa YMEHBLIUTCS IPU NMPOXOKAEHUH Cl10s1 TOTo *ke Bemiectsa TonmuHoi 30 cm? 10. Ilepu-
0]l TIoJTypacrma/ia HeKOTOPOro paJiMO0aKTHBHOIO BEIIECTBA

pasen 30 cytkam. Kakas noss1 aToro Bemiectsa (B MPOLEHTAX ) OCTAHETCs 10 UCTeYeHUH 15 cyTok?

Bapmuanr 4

1. KakoBa MOIIHOCTH TEIUIOBOT'O W3TYYEHUsI MOJUOICHOBOM MIIACTUHKY TUIOLIA/IbIO 5 CM2 TP TeMIlepaType
23000C?

2. KakoBa paguanuoHHasi TeMneparypa ynoMsHyToH B 3a/1aue | MiIacTUHKU?

3. Bo ckonbKO pa3 U3MEHHUTCSI MOLTHOCTh U3JIy4€HHs a0COJIIOTHO CEPOTo Tela C JIy4ernoraouaTeIbHOM CIo-
coOHOCTBIO 44% (He 3aBUCHILEH OT TeMIepaTypbl), €CIH JJIMHA BOJIHBI, HA KOTOPOH OCYIIECTBIISAETCS MaK-
CUMYM JIy4eHCITyCKaHus, yBenu4uiack Ha 32%?

4. KakoBa sHeprus (oTtoHa ¢ niauHou BOHEI 4 A? OTBET BBIPa3uTh B KUJIOAIEKTPOHBOIBTaX (KIB).

5. Uemy paBHO 3amnuparoiiee HanpspkeHrue Gororddexra st 30710TOro KaToaa, 00J1ydaeMoro CBETOM C JTH-
Holt BostHbI 2000 A?
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6. PeHTreHoBckuit KBaHT ¢ JyIHOM BOJIHBI 0,2 A HCTIBITAT paccessHUEe Ha CBOOOIHOM SJIEKTPOHE U
oTkjoHWICA Ha yroi 400 OT mepBOHAYAILHOTO HAINpaBJICHUs pacrnpocTpaneHus. KakoBa Oynmer ainHa BOJI-
HBI KBaHTA (B aHTCTpEMax) MOCIe COyIapEeHUS C DIIEKTPOHOM?

7. Uemy (B aHTCTpeMax) paBHa Je-bpoiiieBckast 1JIMHA BOJIHBI 3JIEKTPOHA, TPOIIEIIIETO YCKOPSIONTYIO pas-
HOCTh noteHuuanos 400 B?

8. Bpems xu3HU BO30YKIEHHOTO cCOCTOSTHUS aToMma cocTtaiisieT 10-14 cex. Kakona (B 9B)
HEOIPEICIIEHHOCTh YHEPTUH (POTOHA, U3ITYYaEMOT0 MIPH MEPEX0/ie JIEKTPOHA C ITOT0 YPOBHS HA OCHOBHOM?
Hackonbko peaneH 3TOT SHEpreTHUECKU YPOBEHb, €CIM PACCTOSIHUE J0 COCEIHEro YPOBHS COCTaBISET 5
sB?

9. Ilpu npoX0XKAEHUHU €05 BelecTBa TOMIMHON 10 cM MOIIIHOCTH CBETOBOT'O My4YKa YMEHBIIMJIACH B 2 pasa.
Bo ckonpko pa3 oHa YMEHBIIUTCS MPU MIPOXOKICHUH CIIOSl TOTO K€ BellecTBa Tomunon 40 cm?

10. Ilepuon mosypacmnaja HEKOTOPOIro paguoakTUBHOIO BeliecTBa paBeH 20 cyrkam. Kakas nons storo Be-
1iecTBa (B MPOLIEHTAX ) OCTaHeTCs 1Mo uctedyeHuu 30 cyTok?

Bapuant S

1. KakoBa MOIIHOCTh TEIJIOBOT'O M3JIYYEHHS! TAaHTAJIOBOM IJIACTUHKHM IUIOMAbi0 30 cM2 mpu Temmneparype
23000C?

2. KakoBa pasuanoHHas TeMiepaTypa ynoMsHyTo! B 3aaa4e | miacTuHku?

3. Bo ckonbko pa3 ©3MEHUTCS] MOIIIHOCTh U3Ty4YeHHs a0COIIOTHO

Ceporo Teja C JY4eroriomaTeIbHON CIIOCOOHOCThIO 52% (He 3aBHCAIICH OT TEMIIEpaTyphl), €CIH JJTHHA
BOJIHBI, HA KOTOPOU OCYIIECTBIIACTCS MAaKCUMYM JIy4eUCITyCKaHusl, yMEHbIIUIach Ha 42%?

4. KakoBa sHeprust poToHa ¢ JyimHON BOJTHBL 5 A? OTBET BBIPAa3UTh B KMIIODJIEKTPOHBOJIbTAX (KIB).

5. Uemy paBHO 3amuparoliee HarpspkeHnue Ggorodddexra 1jsi MEIHOTO KaToaa, 00JIydaeMoro CBETOM C JJIH-
HoM BostHBI 500 A?

6. PentrenoBckuii kBaHT ¢ AnuHOM BoiHbBI 0,1 A ucnbITan paccessHue Ha CBOOOTHOM AJIEKTPOHE U
oTkyoHMICcA Ha yroia 500 oT mepBOHAYATBLHOTO HAIIPaBIEHHs pacnpocTpaHenus. Kakosa Oyner mimHa BOJI-
HBI KBaHTa (B aHTCTpeMax) MOCJe COyJapeHUs ¢ AIEKTPOHOM?

7. Uemy (B aHTCTpeMax) paBHa Je-bpoiisieBckasi 1JIMHA BOJIHBI 3JIEKTPOHA, MPOIIEIIIETO YCKOPSIOUIYIO pas3-
HOCTh nmorenmanos 500 B?

8. Bpemst )xu3HM BO30YKJI€HHOTO cocTosiHUs aToMa coctasiseT 10-15 cek. Kakosa (B 3B)
HEOIPEICIEHHOCTh SHEPTUH (POTOHA, U3ITY4aeMOr0o MIPH MEPEX0/ie JIEKTPOHA C ITOI0 YPOBHS HA OCHOBHOM?
Hackonbko peaneH 3TOT SHEpreTUUeCKUi YpOBEHb, €CIM PACCTOSIHUE J0 COCEJAHET0 YPOBHS COCTaBISET 5
sB?

9. Ilpu mpoxoXAeHUU cJ0s BeliecTBa TONIMHOW 10 cM MOUIHOCTH CBETOBOrO Iy4yka yMeHbIIWIach B 1,5
paza. Bo ckonbpKo pa3 0Ha YMEHBIIUTCS MPU MPOXOKAECHHUH CII0S1 TOTO K€ BellecTBa TONIUHON 20 cM?

10. [1epuon momypacmnaaa HEKOTOPOTO PaIMOAKTHBHOTO BelecTBa paBeH 32 cytkam. Kakas mons

ATOTO BEIIECTBA (B MPOILIEHTAX ) OCTAHETCS M0 UCTEUYEeHUU 24 CYyTOK?

5 YyeOHO-MeTOAMYECKOE 00ecTIeYeHHu e TUCIUIIIMHBI

5.1 OcHoBHas uTEpPaTypa

1. CaBenber, U. B. Kypc o6meii ¢pusuku [Tekct] : yueOnoe nmocodue / U. B. CasenbeB . - 5-¢ uzn., ucrp. - CaHkT-
[erepOypr : Jlanb, 2011. - (JIyumme xnaccuyeckue yueOnuku).. - ISBN 978-5-8114-1206-8. - T. 1 : Mexanuka. - ,
2011. - 352 c. : un. - [Ipeam. ykas.: ¢. 334-336. - ISBN 978-5-8114-1207-5.

2. Cagemnbes, 1. B. Kypc obmieit puszuku [Tekct] : yuedHOe mocobue / U. B. CaBenbeB . - 5-¢ u3., ucnp. - CaHKT-
[erepOypr : Jlans, 2011. - (Jlyumne knaccudeckue yaeOHUKH).. - ISBN 978-5-8114-1206-8. - T. 2 : DnektpudecTtBo
u MaraetusMm. - , 2011, - 343 ¢. : wi. - [pui.: ¢. 327-339. - [Ipenm. ykas.: ¢. 340-342. - ISBN 978-5-8114-1208-2.

3. CagenneB, . B. Kypc o6meii ¢pusuku [Tekct] : yueOnoe mocobue / U. B. CasenbeB . - 5-e¢ uzn., ucrp. - CaHKT-
[etepOypr : Jlaub, 2011. - (JIyuinue kiaaccuueckue yueOnukn).. - ISBN 978-5-8114-1206-8. - T. 3 : MounekysipHas
¢uzuka u tepmoauHamuka. - , 2011. - 209 c. : wi. - Ipwun.: c. 201-206. - IIpeam. ykas.: c¢. 207-208. - ISBN 978-5-
8414-1209-9.

5.2 lonmosiHuTEIbHAS JIUTEPATYPaA

Jleryra, C. H. BBenenue B pusuxy [Tekct] : yued. nocodue / C. H. Jleryra, A. A. Yakak; M-Bo 00pa3oBa-
Hus ¥ Hayku Poc. ®denepanuu, ['oc. 06pazoBart. yupexkieHue BoICIIL Tpod. oOpa3zoanus "OpeHOypr. roc. yH-T'. -
OpenOypr : UTIK T'OY OI'Y, 2011. - 501 c. - bubnwmorp.: c. 438-439. - ISBN 978-5-4418-0002-0.
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Jleryra, C. H. BBenenue B ¢pusuxy [DnekTpoHHsI pecype] : yaebd. nocobue / C. H. Jletryra, A. A. Yakak; M-
BO oOpa3oBanms u Hayku Poc. @enepanun, Penep. roc. 610pkeT. 00pa3oBat. yupexaeHue BeICII. pod. 0Opa3oBaHU
"OpenOypr. roc. yH-T". - DneKTpoH. TekcToBbie AaH. (1 daiin: Kb). - Openodypr : OI'Y, 2011. -Adobe Acrobat Reader
5.0 Pexxum nmocryna: http://elib.osu.ru/bitstream/123456789/10170/1/J1eryta%20BBenenne%208%20dpu3uky.pdf

Jleryra, C. Kypc ¢pusnku: ontuka [D1eKTpoHHBIH pecypc] : yaeOHoe mocodue Ui CTYASHTOB HHKEHEPHO-

TeXHUUYECKUX HampapieHuit moarorosku / C. Jleryra, A. Hakak ; MunrcTepcTBO 00pa3oBaHus u Hayku Poccuiickoii
Oenepannu, OenepanpHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTENFHOE YUPEKACHHE BBICIIIETO MPO(hecCHOHa hb-
Horo o0pazoBanus «OpeHOyprekuii TocyAapcTBEHHbIH yHUBepcuTeT», @usndeckuit GpaxkynsreT. - OpenOypr : OI'Y,
2014. — Pexxum noctyma: http://biblioclub.ru/index.php?page=book_view&book_id=259245.
Boabkenmreiin B.C. CoopHuk 3ana4 no oomiemy kypcy ¢pusuku. CII16.: Cner. nur., 2002, —327 c.
Hetaad, A.A. Kypc dusuxu / A.A. [letnad, b.M. SIBopckuit.—M.: Beicmas mkomna, 2000.-718 c., 2005.

Hpopos U.E. OcHoBHble 3akoHbl ¢pu3uku B 5 1. T. 1, T. 2, T. 3. / U.E. Uponos.—M.: Jlabopatopus ba3oBeix

3Hanwmii. uznko-maTemMarndeckas nmureparypa.-2001.
Cageabes U.B. CoopHuk BonpocoB u 3afau no oouieid ¢pusuke. / U.B. CaBenbeB.—M.: Jlanp.-2007. — 288 c.
Tpodumosa, T.U. Kypc duzuxu / T.U. Tpodumosa.—M.: Bricimas mkona, 2004.—-544 c., 2005, 2006, 2007.
Tpodumosa, T.M. COopuuk 3ana4 no kypey ¢usuku c pemenusmu / T.. Tpodumosna, 3.I'. [laBnosa.—M.:
Briciras mkoma, 2003.—591 c. http://artlib.osu.ru/web/books/content _all/424.pdf
Yakak, A.A. Kypc pusnkn. Monexymnsapaas ¢puznka / A.A. Hakak.—Openoypr: ['OY OI'Y, 2009.-377 c.
Onexrpounsrit katamor OI'Y. — Pexxum goctyma http://artlib.osu.ru/web/books/metod_all/2743 20110926.pdf
Yakak, A.A. Kypc ¢pusnkn. Dnekrpudectso u MaraetusM / A.A. Yakak.—OpenOypr: I'OY OI'Y, 2006,-317 c.
Onexrpounsrit katamor OI'Y. — Pexxum goctyma http://artlib.osu.ru/web/books/metod_all/1121 20110805.pdf

5.3 Ilepuoguueckue U3TaAHUSA

Kypnan texandeckoit ¢pusukn: xypHai. - M.: APCMU.

Uzsectus PAH. Cepust ¢pusmueckas: xypnait. - M.: APCMU.

Ycnexu ¢puznyeckux Hayk: xKypHaIL. - M.: AreatctBo "PocnieuaTs".

W3zBectus BeicuX yueOHBIX 3aBeneHni. Pu3nka: xxypHail. - M.: Arerctso "Pocreuars".

i NS >

5.4 UHTepHeT-pecypcehl

https://www.coursera.org/ - «Courseray;

https://openedu.ru/ - «OTkpbITOE 0Opa3oBaHHEY;

https://universarium.org/ - «YHuBepcapuym»;

https://www.edx.org/ - «kEdX»;

https://www.lektorium.tv/ - «Jlekropuym»;

https://openedu.ru/ - «OTtkpbiToe 00pa3oBanne»; «OTKPHIThIC 00pPa30BATEILHBIC IPOrPAMMBI H KYPChI
Yp®VY.Dusukay;

https://openedu.ru/course/ - «OTkpbiToe 0Opa3zoBanue», Karanor kypcos, MOOK: «Dusmkay;
https://universarium.org/catalog - «Yuusepcapuym», Kypcor, MOOK: «Kypcsl o (usukey;
https://www.lektorium.tv/mooc - «JIekropuym», MOOK: «Dusukar»

http://mipt.ru/- Caiit MoCKOBCKOTO (DPM3HKO-TEXHHYECKOTO HHCTUTYTa (TOCYIapCTBEHHBINM YHUBEPCHUTET);
http://fepo.i-exam.ru/ - ®enepanbHblii 9k3aMeH B cpepe npodeccnoHAIBHOT0 00pa30BaHHs;
http://i-exam.ru/node/- Enunelii mopTan HHTEpHET TECTHPOBaHUA B chepe oOpa3oBaHus;
Pemwennst 3amau no ¢usmke nox penakuueir A.I'. Ueproma. - http://fiziks.ru/. [lanHbIil caiiT momoxkeT

MOJYYHTh MPOQECCUOHATIBHO Pa300paHHbIC pElleHHs 3a/1a4 W3 3HAMEHHTOro cOOpHHMKA 3a7ad 1o (QH3HKE TOJ
penakuueii A.I'. YUeprosa, A.A. BopoObea.
BupryansHas oOpa3zoBarenbHas tadopaTtopust. - http://www.virtulab.net/. OGpa3oBaTenbHbIC UHTEPAKTHBHBIC

paboThI TO3BOJISAIOT YYAIIUMCS POBOAWUTH BUPTYAIbHBIE SKCIIEPUMEHTHI 10 (PM3HKe, XUMHUH, ONOJIOTHH, SKOJIOTHHA U
JIPYTUM IPEeIMETaM, KaKk B TPEXMEPHOM MIPOCTPAHCTBE, TaK U B IBYXMEPHOM.
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http://elib.osu.ru/bitstream/123456789/10170/1/Летута%20Введение%20в%20физику.pdf
http://biblioclub.ru/index.php?page=book_view&book_id=259245
http://artlib.osu.ru/web/books/content_all/424.pdf
http://artlib.osu.ru/web/books/metod_all/2743_20110926.pdf
http://artlib.osu.ru/web/books/metod_all/1121_20110805.pdf
http://mipt.ru/
http://fepo.i-exam.ru/
http://i-exam.ru/node/
http://fiziks.ru/
http://www.virtulab.net/

5.5 IIporpammHoe o0OecnedeHue, npodeccuoHajbHble 0a3bl JAHHBIX M HH(OPMANMOHHBbIE
CIIPABOYHbIE CHCTEMbI

1. Onepanuonnas cucrema PEJ] OC!

2. Tlaker oducHbIx npunoxenuii LibreOffice?

3. IlporpaMmHast cuctema JJisi OpraHu3aliy Bujeo-koHpepenu-csa3u Webinar.ru

4. Koncynbrantlliroc [DaeKTpoHHBIM pecypc]: JIEKTPOHHOE MEPUOANYECKOe M3JIaHUuEe CIpaBOYHAs
npaBoBas cucrema. / Pazpaborunk 3A0 «Koucynbrant [Inrocy, [1992-2023]. — Pexxum octyna K cucreme
B cetu OI'Y st yeranosku cuctembl: \\fileserverI\'CONSULT\cons.exe.

5. http://edu.garant.ru/garant/study/ - Uurepuer-Bepcust TAPAHT-O0pa3zoBanue, Cucrema TAPAHT
JUIS CTYJIEHTOB, aCIUPAHTOB U MpernoaBaresiei

6. ABTOMaTH3MpOBaHHAs MHTEpaKTHUBHAs cucTteMa cereBoro TectupoBanus - AUCCT (3apeructpu-
poBana B POCIIATEHT, CBuaerenbCcTBO O TOCYJApCTBEHHON perucTpaiuu nporpammel mis 9BM
Ne2011610456, npaBoobnanarens — OpeHOYprckuii TOCYJapCTBEHHBIN YHHBEPCUTET), PEXKHM JOCTyMHa -
http://aist.osu.ru.

6 MaTepI/laﬂbHO'TeXHI/I‘leCKOC odecrneuyeHue AUCHHUIIIMHBI

VYuebHble ayJUTOPUU Ul HPOBEIEHUS 3aHATHH JIEKIMOHHOTO THIIA, CEMMHApPCKOro THIA, Ui
IIPOBEJICHUS TPYIIOBBIX U HWHAMBHUAYAJIbHBIX KOHCYJbTAIMM, TEKYIIEro KOHTPOJS M NPOMEXYTOYHOM
aTTeCcTalluu.

AyIUTOpHH OCHAIICHBI KOMIUIEKTAMH YYCHHYECKONH MeOeH, TEXHHUYECKUMH CPEICTBAMHU O0yUCHHS,
CITy’KalllUMU JUIs TIpeJIcTaBlIeHus yueOHol nHdopMauy 60b1I0NH ayAUTOPUH.

[lepeueHp MaTepUATBbHO-TEXHUYECKOTO OOECreueHus, HEOOXOIUMOTO Ul peau3aliil IporpaMMBI
OakanaBpuaTa, BKJIOYaeT B ceOs naboparopuu: «MexaHuKa U MOJEKyJIspHas Gu3nuka», «DJIEeKTPUUECTBO U
MarHeTusmM», «Ontuka», «ATOMHas W sijepHas (puU3MKa» OCHALICHHBIE J1a0OpaTOpPHBIM O0OPYIOBAHUEM,
IUIaKaTaMu, TabaunaMu GU3NYECKUX BEJTUYUH.

[TomerieHust At CaMOCTOSATEIBHOM pabOThl 00YYarOIINXCS OCHALICHBI KOMITBIOTEPHOM TEXHUKOH C
BO3MOKHOCTBIO TMOJKIIOUEeHUs K cetu "MHTepHer" M o0ecriedeHHeM JOCTyHna B 3JIEKTPOHHYIO
nH(popManmoHHO-00pa3oBaTenbHYI0 cpeay OI'Y.

! Jis Pabounx crannmii B penakuun «CtaHmapTHas»

2 Bxirouaer B ce0st TEKCTOBBIN TpoLecCOp Ul BeeX BUIOB JokymentoB Writer, taGnuunsiii nporeccop Calc, mporpammy st
co3maHusl Tmpe3eHTanui |Mpress, BeKTOpHBIH TpadUdecKuil pelakTop UIS CO3MaHus OJIOK-cxeM W nuarpamm Draw, pemakrop
¢dopmyn Math, kommoHeHT, IpeHA3HAYEHHBIN I CO31aHus 0a3 JaHHbIX Base.
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