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1. ACIIOPT PABOYEM ITPOT'PAMMBI JIJUCHUTLJIAHBI

1.1. O6saacTh npuMeHeHusi pado4eil NPOrpaMmmbl

Pabouas nporpamma o61eo6pazoBaTebHON Y4eOHON AUCHUIUIMHBI SBISETCS YacThiO OC-
HOBHOU 00pa3oBaTenbHOM mporpaMMbl B cootBeTcTBUU ¢ PI'OC mns cnenmansHocTu: 40.02.04
IOpucnpyoenyus (ykpynnennas rpymmna crenuansaocteit 40.00.00 IOpucnpyoenyus), nius o0y-
YAIOLIUXCS 0YHOU POPMBI 00ydEHUSI.

Pabouas nmporpamma paspaborana B coorBerctBuu ¢ ®I'OC cpemnero o6mero oopa3oBaHus.

1.2. MecTo y4eOHOI IMCHUIIJIMHBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/bHONH NPOrpaMMbl

OobmeobpazoBarenbHas yueOHast nuctumiinaa OYII.08 @u3zuka w3ydaercs B o0Ouieodbpa3oBa-
tenpHOM 1HKIIe yuyeOHoro miana OOII CITO na 6a3e ocHOBHOTO 001Iero 0Opa3oBaHus C TMOJY-
yeHueM cpenHero obmiero oopazosanus (ITICC3)

1.3. Ilnanupyemble pe3yabTaThbl 0CBOEHUS JHCIUILIMHBI:

1.3.1. OcBoenue comepkanusi 001eo0pa3oBaTeNbHON YIeOHON TUCIUILTMHBI 00eCTIeunBaeT
JOCTHXKEHUE 00yJarOUMMUCS CIEAYIOIUX PE3yJIbTaTOB:

JIUYHOCHHBIX

— YYBCTBO TOPAOCTH M YBaKEHHs K HCTOPUH M JOCTIKEHHSIM OTE€YECTBEHHOHN (hM3NIECKOI
HayYKU; (U3UYECKU IPaMOTHOE MOBEACHUE B MPO(ECCHOHAIBHOM JACATEIBHOCTH U OBITY TIpU 00-
palIeHuu ¢ IpuOOpaMu M YCTPOMCTBAMH,

— TOTOBHOCTb K TPOJIOJDKCHUIO 00pa30BaHUs M TMOBBIIICHUS KBATU(UKAIMH B H30paHHOM
po(heCcCHOHATTLHOM JEATSILHOCTH U OOBEKTUBHOE OCO3HAHUE POJIH (PU3HUECKUX KOMITCTECHITUI
B OTOM,;

— yYMEHHE HCIOJb30BATh JOCTHKCHHUS COBPEMEHHOW (H3UYECKON HAyKW M (DU3MIECKHX
TEXHOJIOTUH JIJISl TIOBBIMICHUSI COOCTBEHHOTO MHTEJUICKTYaJIbHOTO Pa3BUTHUSI B BHIOPAHHOM MpoO-
(dheccroHaNbHOM 1EeITeIbHOCTH;

— yMEHHE CaMOCTOATEIbHO JOOBIBATh HOBBIE [T ce0s (hr3ruecKkue 3HaAHUS, UCTIONbB3YS AJIs
3TOr0 JOCTYNHbIE HCTOYHUKH UH(DOpMAaIINH;

— yMEHHE BBICTPanBaTh KOHCTPYKTHBHBIC B3aHMOOTHOIIICHUS B KOMaHJIE 10 PEIICHUIO 00-
IIMX 33]1a9;

— yMEHHE YMpaBisATh CBOECH MO3HABATENBHON JEeSITENbHOCTHhIO, MPOBOAUTH CAMOOIICHKY
YPOBHS COOCTBEHHOT'O MHTEJIEKTYaJIbHOTO Pa3BUTHS;

MemanpeomenmHblx:

— HCIIOJIB30BAaHUEC PA3JIMYHBIX BHUIO0OB IIO3HaBaTEIbLHOU ACATCIIBHOCTU JIA PCHICHUA (1)1/131/1-
YeCKHUX 3a/1a4, MPUMEHEHHE OCHOBHBIX METO/IOB MO3HAHUS (HAOII0IEHNS, ONTUCAHUS, U3MEPEHUS,
AKCTIEPUMEHTA) TSl U3YUCHUSI PA3JIMUYHBIX CTOPOH OKPY>KAIOIIEH NEeHCTBUTEILHOCTH

— HCIIOJIb30BAaHME OCHOBHBIX MHTEIUIEKTYalIbHBIX OIMEpallfil: MOCTaHOBKU 3a1a4yu, GopMy-
JUPOBAHUS TUTIOTE3, aHAJIN3a ¥ CHHTE3a, CPABHEHMS, 000OIIECHNS, CUCTEMATH3AIINH, BBISIBIICHUS
MPUYMHHO-CJIEICTBEHHBIX CBS3€H, MOKCKA aHAIOTOB, (JOPMYITUPOBAHHUS BBIBOJOB ISl U3yUEHUS
PA3JIMYHBIX CTOPOH (1)I/ISI/I‘-I€CKI/IX O6T)€KTOB, SIBJIEHUHN U mponeccoB, ¢ KOTOPbIMHU BO3HHUKACT HE-
00X0JIMMOCTh CTANKUBATHCS B MpodeCCHOHATBHOU cdepe;

— YMCHHC IrCHECpHUPOBATH UIACHU U ONIPEACTIATE CPEACTBA, HeO6XO}II/IMBIe JJI UX pealin3alu,

— YMEHHE HCIIOJIb30BaTh PA3MUYHbIE MCTOYHHMKH IS TOMy4YeHHs (u3ndeckod mHdopma-
IIUH, OICHUBATH €€ JOCTOBEPHOCTH;

— yMEHHE aHaTU3UPOBAThH U MPECTABIATH HH(OPMAIIUIO B PA3IMUHBIX BUAAX;

— yMeHHE MYOJUYHO MPEJICTaBIATh Pe3yIbTaThl COOCTBEHHOIO HCCIIEIOBAHUS, BECTH JHUC-
KYCCHH, JOCTYITHO M TAPMOHHYHO CoueTas cojepkaHue u GopMmbl mpeacTaisieMon ndopma-
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npeomemHuuix.

— c(hOpMHUPOBAHHOCTH TMPEJCTABICHUN O POJIM U MeCTe (PU3HKH B COBPEMEHHON Hay4dHOU
KapTUHE MUpPA; TOHUMaHue (PU3UIECKON CYIIHOCTH HAOJII01aeMbIX BO BceleHHOH sBieHui, po-
1 ¢Gu3UKU B GOpMHUPOBAHUH KPYyro3opa U (QyHKIIMOHAIBEHOM TPAaMOTHOCTH YeJIOBEKa Ui perie-

HUS NPAKTUHYCCKUX 3aJa4;

— BJIaACHHUC OCHOBOIIOJIararonmmuMmn (bl/ISI/I‘ICCKI/IMI/I IOHATHUAMHU, 3aKOHOMCPHOCTAMH, 3aKO-
HaMH1 U TCOPUAMHU; YBEPCHHOC UCIIOJIB30BAHUC CI)I/I3I/I‘ICCKOI>'I TCPMHUHOJIOTUN U CUMBOJIUKH;
— BJIaACHUEC OCHOBHBIMHM MECTOAAMHU HAYYHOI'O IIO3HAHHUS, HWCIIOJIB3YCMBIMHU B (1)I/ISI/IKCZ Ha-

6JIIOI[CHI/ICM, OIMMMCAHUCM, UBMCPCHUCM, SKCIICPUMCHTOM;

— yMeHHs 00pabaTbIBaTh pe3yNbTaThl U3MEPEHHM, OOHApYKUBAaTh 3aBUCUMOCTb MEXKIY

(1)I/I3I/I‘-I€CKI/IMI/I BCJINMYHNHAMMU, 0OBACHATH IMMOJIYYCHHBIC PC3YJIbTAThI U ACJIaTh BHIBOBI,

— chopMHpOBaHHOCTH YMEHHUS pelIaTh (PU3NYECKUE 3aJaUH;

— chopMHpPOBAaHHOCTH YMEHUS MPUMEHSTH MOJyYCHHBIC 3HAHUS IS OOBSICHEHUS YCIOBUN
npoTekanus (pU3MYeCKUX SBICHUM B mpupojae, NMpodeccCHOHANbHON cdepe U UIisl MPUHSATHUSL

MPAKTUYECKUX PELICHUI B IIOBCEIHEBHOM KU3HU;

— chopMHpOBaHHOCTH COOCTBEHHOM MO3ULIMU MO OTHOLIEHUIO K Qu3ndeckoil nHdopmMaluy,

IIOJIy4aeMOU U3 PA3HBIX UCTOYHHUKOB.
2. CTPYKTYPA U COAEPKAHUE JUCIIUIIJIMHBI

2.1 O0beM IMCHUIIMHBI U BU/IbI y4eOHOH padoThI

Ounasi gopma 00yueHus1

Buo yueonoit pabomut Oovem uacos
O01beM 00pa3oBaTeIbHON TPOrPaMMBbI 108
PaGoTta oGyuyarommxcsi BO B3aUMO/IeliCTBUH C NpenojaBarejiemM 108
B TOM YHUCIJIE:
nexuuu (Ypoku) 54
B (hopMe MpaKTUIEeCKON MOJITOTOBKH (€CITU MPeyCMOTPEHO) *
MPAKTUYECKHUE 3aHATUS 54

B (popMe mpakTUUECKON MOATOTOBKHU (€CITH MPETyCMOTPEHO)

J'Ia60paT0pHBIe 3aHATHUA

B (popMe mpakTUUECKON MOATOTOBKH (€CIH MPETyCMOTPEHO)

NuauBuyanbHbINA IPOEKT

CamocrosTenbHas pabota o0yyaronierocsi (BCero)

Koncynbranun

ITpomesxyTouHas artectanus B GopMe umo2080u KOHMpOabHOU pabomul 6 1 cemecm-
pe u 3auema ¢ OYyeHKol 80 2 cemecmpe




2.2. TemaTn4yecKuil IJVIaH U coePKAHUE TUCHUILINHBI

Ounast popma 00ydeHHs

HaumeHoBaHue Coaeprxanue y4eOHOr0 MaTepuasia, NpakKTHYeCKHe U TeOpeTHYeCKHe 3aHITHS, CAMOCTOsATe/lbHas padora o0y- | O0bem ya-
Pa3aesoB U TeM HJarmuxcs CoB
1 2 3
Pazpen 1. Mexanuka
1.1. Bseoenue. Ypok: 2
Odusnka — QyHnaMeHTanbHas HayKa o mpupojae. EcTecTBeHHO-HAYYHBIN METOA MO3HAHUS, €r0 BO3MOYKHOCTH U TPaHU-
116l IPUMEHUMOCTH. DKCIIEPUMEHT M TEOPHS B IIPOIIecce TIO3HAHUS MPUPOBl. 3HaUeHNe (PU3UKH TPH OCBOSHHUH IIPO-
¢eccuit CI1O u cienmansroctelt CI1O. 3akons! no3Hanus B ¢puzuke. MoaenupoBanne pU3MYECKUX SIBICHUN U IPO-
neccoB @uznveckas BenuunHa. Cummerpus 1 puszndeckre 3akoHbl. Du3nveckue 3aKOHBL. [ paHUIIBI TPUMEHIMOCTH
¢m3nueckux 3akoHOB. [loHsTHE 0 (hHU3HUECKOM KapTHHE MUpa
1.2. Kunemamuxka Ypok: 2
Mexannyeckoe aprmxkenue. [lepememenne. I1yts. Ckopocts. PaBHOMEepHOE npsMosnnHeitHoe ABmkeHue. KoopauHatel
Tena B MPOCTpaHCTBE. 3aMKHyTas cuctema. Touka orcueta. Teopust oTHOcuTenbHOCTH ["ammmest
PeanpHOE IBIKEHNE MaTepUATBHBIX Tell. Y ckopeHne. CBs3b CKOPOCTH M YCKOPEHHS
1.3. Pagnoyckopennoe u pag- Ypoxk: 2
HO3amed1enHoe 0suiceHue XapakTep U3MEHEHUsI YCKOPEHUS MIPH PA3TUYHBIX BUAAX BMKEHUs. AHAIN3 CJI0KHBIX BHIOB JABIDKCHHS B KHHEMATH-
ke. CBoOoHOE TaieHue Ten. JBikeHune Tena, OpoIeHHOro BepTHKAIFHO BBepX. HeBecoMmocTs. JIBrkenue Tena, Opo-
IIIEHHOTO TOPHU30HTAILHO
1.4 /leuscenue mena noo ye- Ypox: 2
JIOM K 20pU30HmY JIBrkeHHe Tesa, OPOIIEHHOTO MMO/1 YIJIOM K TOPU30HTY. PaBHOMEpHOE JIBUKEHHUE 110 OKPY>KHOCTH. J|BHIKEHHUE Tela 110
KPUBOJIMHEHHON TPAeKTOPUH KaK YaCTHBIN CITydail IBMKEHUS 110 OKPYKHOCTH. XapaKTEPUCTUKH JBIKEHUS TEa M0
OKPYKHOCTH
1.5 /leuscenue no oxkpyscno- Ypox: 2
cmu Omnpenenenue IBIKEHHS IO OKPYKHOCTH, IIEHTPOCTPEMUTEIbHOE YCKOPEHUE U eTo HarpasiieHue. JInnelHas u yrio-
Bas CKOPOCTH, UX OTJIM4ME U HarpasyeHue. [lepros u yactora BpameHusl.
1.6 Cuna. Macca mena Ypok: 2
[Monstue «Cuna». Cuna tsbkectu. Bec. Macca tenma. CriocoObl m3mepeHust macchl Test. Cuiibl B Mexanuke. Cuiia Tsxke-
ctu. Cuna tpenus. Cuna ynpyroctd. IlpuunHbl BOZHUKHOBEHHS ynpyroctd. Jledopmanus, Buasl aedpopmannu. 3aKoH
I'yka
Homawnuit sxcnepumenm no meme «I3mepeHue CUIIb»
1.7 3axonvt Hotomona Ypox: 2

3akonbl MmexaHuku HeroToHa. [lepBriii 3akoH HeroToHa. Cuna. Macca. UMmynsc. Bropoit 3akon HetoToHa. OcHOBHOM
3aKOH KJlaccuueckol auHaMuku. Tpetuii 3akoH HeroToHa.
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1.8 I pasumayuonnoe noe. Ypox:
3akoH BceMUPHOTO TsiroTeHus. [ paBuTanonHoe noe. [ paBUTaIIOHHOE TIOJIE U IBHXKEHUE HEOSCHBIX OOBEKTOB.
1.9 JTunamuka epauiamensno- | Ypok:

20 Osuicenue

Cuipl, BO3HUKAIOIIVE TP IBIKEHUH TeJla 110 KPUBOJIMHEWHOH TpaekTopuu. OcoOEHHOCTH 3aKOHOB THHAMUKHU TIPUMeE-
HUTEJIBHO K BPallaTEeIHbHOMY JBIKCHUIO

1.10 Paboma. Mowinocmo. Ypoxk:
Duepzus. Mexanndeckas pabota. MomHocTs. PaboTa CHITBI TATOTEHUS, CUITBI YITPYTOCTH M CHITBI TPEHHS.
1.11«30n0moe  npasuno | Ypok:

MEXAHUKU)). Hpocmble mexa-
HU3Mbl

3aKOHOMEPHOCTH MPOCTOro phruara. OnuHapHbii 0ok, Cucrema 0sokoB. [IpocTeie MexaHH3MBI. «30J0TOE TPABUIO
MEXaHHKI)

1.12 Hmnynsc

Ypok:
Nmmynse Tena. 3aKoH cOXpaHEHHUs NMITYJbca. PeakTHBHOE ABMKEHUE.
Camocmosamenvno: llpuMeHeHHE PEAKTUBHOIO JBIKCHUS. Y CIIEXH B OCBOCHUU KOCMUYECKOT0 MPOCTPAHCTBA

1.13 3axon coxpanenusn
IHepeuu

Ypok

Mexanunueckas sHeprusi. Kunetnueckas sneprusi. Kunetnueckast sneprus u padora. [loreHnuanbHas 3Heprust B rpaBu-
TaroHHOM moJe. IloTeHuunansHas 3Heprust ynpyro ae(opMupoBaHHOTO Tejla. 3aKOH COXPAaHEHHS HOJIHOM MEeXaHHude-
CKOM BHEpruu

1.14 Dnemenmaul cuopoapoou-
HamuKu

Ypok
Monenn xunkoctu. Kiaccudukarys IBHXKSHHAS KUIKOCTH WK ra3a. Y paBHEHHE HEPa3phIBHOCTH CTpyH. JlamuHapHOe
u TypOyJieHTHOEe TeueHue. [IpuMeHeHue 3aK0HOB THIPOa3POIMHAMUKI

Konmponvuasa paboma Nel

Konrtponbnas padota Nel mo pazneny «MexaHukay

Pa3nen 2. OCHOBBI MOJIEKYJIAPHOI (PU3NKH ¥ TEPMOAUHAMHUKH

2.1. Ocnognbvie nonoicenusn
MONEKYNAPHO — KUHemuye-
CKOIl meopuu

Ypok

AToMHCTHYECKasi TEOPHUS CTPOCHUS BeliecTBa. HaOIroeH!s ¥ OIBITHI, TIOITBEPIKAAFOIINE aTOMHO-MOJIEKYIISIPHOE
CTpOeHHeE BellecTBa. Macchl U pa3Mepsl MoJieKyl. TeroBoe NBMKEHHE YacTHIl BelecTBa. bpoyHoBCKoe NBMKEHHE.
Juddysus. bpoyHosckoe nemkenune u qudy3us Kak 10Ka3aTeaIbCTBO OCHOBHBIX nmosoxkennid MKT.

2.2. Ypaguenue cocmoanusn
UO0eanvHo20 2a3a

Ypox

CuJsl ¥ 3HEprust MeXXMOJIEKYIIIPHOTO B3auMoaecTBus. MneanbHelii ra3. TemnepaTypa kak Mepa cpeHel KnHeTH4Ie-
CKOW DHEPTUM YacTHIll. Y paBHEHUE COCTOSIHUS HJIeallbHOTO ra3a. OObsCHEHUE arperaTHbIX COCTOSTHHN BelecTsa u (a-
30BBIX IEPEXOJI0B MEXly HUIMH Ha OCHOBE aTOMHO-MOJIEKYJIIPHBIX NTPEICTaBICHUM.

CratucTuecKkuil NOAX0 NPUMEHUTENBHO K aHAIN3Y CIIOKHBIX CUCTEM MOJIEKYJ. JlaBineHue ra3os. PacnpeneneHue
MOJIEKYJI HE€AIBHOIO I'a3a [0 CKOPOCTAM

Camocmoamensno: Temneparypa Kak Mepa U3MEPEHHS CpeIHEN KHHETUYECKONW SPHEPTHH MOJIEKYJT B 3aMKHYTOM CHC-
teme. Tepmomerpuueckoe teno. Llkansr Temneparyp (Peomiopa, Llenbcust). AGcomoTHAs MIKaja TeMIepaTyp.
Camocmoamensvrno Kpucrammmueckue 1 aMmopgHsle BetecTna. JKumknue KpucTaubl

2.3. Pacnpeoenenue monexyn
UOeanbHo20 2a3a no cKopo-
cmam

Ypok
OcHOBHBIE TapaMeTpHI MpoLeccoB B razax. Cesa3b Mexay HuMmu. OcHoBHOe ypaBHeHue MKT. M3ompouecch u ux rpa-
(ukn. CB3b MKy JIaBJICHHEM U CpeJJHe KMHETUYEeCKOH 3Heprueil Moneky: rasza. Pabora rasa.
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CBs13b MEXKIy HICATHFHOM MOIEIBIO Ta3a U pPeaIbHBIMU Ta3aMu. Y paBHeHHEe MeHnneneeBa-Kiameipona

2.4 Ceoiicmea 2a306 u jxcuoxko- | Ypox 2
cmeii Crpoenue xxuakux Tes. CKOpoCTH IBUKEHHA MOJIEKYJT B )KMJIKOCTIX U X u3MepeHue. [loBepXHOCTHOE HATsKEHUE.
[lonsTne «cMaumBaemMocTs». CMadrBaeMble 1 HecMadnuBaeMble Tapsl BemecTB. Kpaesoit yron. Kammmmap. CeoticTea
KalnuJuIIpoB
Jomamnmii 3xcnepuMenT: VccnenoBanue KanwUISIPHBIX SIBICHUI
2.5 Ceoiicmea meepovix me Ypox 2
da3oBele nepexosl. [lepBoHayanpHble MOHATHS 00 OCHOBHBIX Mpoueccax OCOOEHHOCTH MTOBEACHHUS TBEPABIX TE U
XKHUAKOCTEH MpH pa3IMuHBIX TeMIieparypax. Pacimmpenne u cxaTue TBepAbIX TN U )KUIKOCTEH.
[epexoansie (pa3oBbie) mporeccsl — UCIapeHue U KoHAeHcanus. Breigenenue (mornomenue) terma. Popmyiisl pacuera
2.6 @azosvie nepexoonl Ypox 2
[loHsATHE «BHYTPEHHSS 3HEPTHUsI CUCTEMBI», CBSI3b €€ C IPYTUMH TEPMOIMHAMUYECKUMH XapaKTEPUCTUKAMHU
2.7 BuympeHnHnan ynepzus Ypox 2
cucmemul. [onstue «HaceieHHbIN Tapy». OCHOBHBIE CBOICTBA HACKIILIEHHOT'O M HEHACHIIIIEHHOTO napa. Kputnueckoe cocTosiHue
BEIIECTBA
2.8. Hacviuennwtii nap u e2o IIpakTH4yeckoe 3aHATHE 2
ceoiicmea. Kpumuueckoe co- Pemenue 3anau mo reme «CTpoeHue ra3000pas3HbIX, KUIKUX U TBEPIBIX TEID
CmosAHUE geuiecmea.
2.9 Tepmoounamuxa. Ypok 2
VYpaBHeHue TerioBoro 6ananca. [lepBoe Hauano TepMoagrHaMUKU. AnnabaTHbIH mporecc. Bropoe Hauano Tepmoau-
Hamuku. TepmoauHamMuyeckas mkana reMmneparyp. CoiicTBa napoB. HachlmeHHsli ap u ero cBoiicta. Touka pochl.
Kunenune. 3aBucuMOCTh TeMIepaTypsl KulieHus1 oT nasneHus. llepenaya terna. Buasl Termonepenaun
2.10 Ilepgoe nauano IIpakTH4yeckoe 3aHATHE 2
mepmoounamuku Bropoe Ha- | Pemenue 3anad no teme «Pa3oBble NEPEXOIb»
4aJ10 TePMOAMHAMHUKH
2.11 Hukn Kapno. Tennoesvte IIpakTH4eckoe 3aHATHE 2
MAWUHbBL Pemenue 3agau no reme «OCHOBBI TEPMOANHAMUKI
Konmponvuasa paboma Ne2 KonTposnbHas padora Ne2 mo pasneny «OCHOBBI MOJICKYJISIPHOUM (PU3UKU ¥ TEPMOIMHAMUKIDY 2
Hmozo 3a 1 cemecmp | 54 (30/24)
Paznen 3. dnekTpuyeckoe H MATHUTHOE T0J1€e
3.1 IIpoeoonuku u ounex- Ypox 2

MPUKU 6 INEKMPU1EeCKOM no-
ne. Konoencamoput

Jusnektpuku B anekTpuaeckoM nosne. [lonspuzanus nusnexrpukos. 3akoH Kynona. [lorennman. PazHocTs noreHnua-
JI0B. DKBUNIOTEHIUAIEHBIE TOBEPXHOCTH. CBS3b MEXIY HANPSHKEHHOCTHIO U Pa3HOCTHIO MMOTEHIMATIOB 3JIEKTPHYECKOTI0
nosist. [IpoBogauky B anexTpuyeckom mose. Konnercaropsl. CoenrHeHne KOHASHCATOPOB B OaTapero. JHEprus 3aps-
KEHHOTO KOHJEHCATOpa. DHEPrusl 3JIEKTPHUUECKOTO TIOJIS

Camocmoamenvno: INSKTPUUYECKOE M0JIE. DISKTPUUECKHUE 3apsiibl. 3aKOH cOXpaHeHus 3apsiia. HanpskeHHOCTh 3i1ek-
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TprudecKoro nojist. [TpuHmun cynepmo3unmn monei. PaboTa Crit 2IeKTpOCTaTHIECKOTO OIS

3.2 ITocmosannwlit mok

Ypok

OCHOBHEIC MTOHATHS MTOCTOSHHOTO TOKA. Y CIIOBHS, HEOOXOMMBIC JIJISI BOSHUKHOBEHUS U MTOIJICPKAHUS SICKTPUICCKO-
ro Toka. Cuja ToKa ¥ IJIOTHOCTh ToKa. 3akoH Oma i yuactka 1ernu 6e3 3J[C. CriocoObl coeTUHEHHS TPOBOTHUKOB
[TonHas snekTpudeckas 1ens. 3akon OMa urst nenw, conepskameit nctounuk JJ[C. CoenMHEHHE HCTOYHUKOB JICKTPH-
YECKOH DHEPruH B 6aTapero

3.3 dnexmpuueckoe conpo-
muejienue Mamepuanos

Ypok

3aBUCUMOCTB 3JEKTPUYECKOTO CONTPOTUBIEHUS OT MaTepraa, IJIUHBI U IJIOLaI1 OMEPEYHOr0 CEYEHUS POBOTHHUKA.
3aBHCHUMOCTD MIEKTPUIECKOTO CONPOTUBIICHUS IIPOBOAHUKOB OT TemIeparypsl. 3akoH J[xoynst—Ilenna. Pabora u
MOILIHOCTb JIEKTPUUECKOT0 TOKA.

Camocmoamensno: Tennosoe nelictBue Toka. Mcnone3oBanue 3akona JLxoyms-Jlenmna

3.4 Dnekmpuueckuii mox 6
Memannax, HuoOKocmsax u 2a-
3ax

Ypok

DIEeKTPUICCKU TOK B METAJIAX, XKUIKOCTIX U ra3zax. CBEpXMPOBOAUMOCTE DIEKTPOIIN3. 3aKOHBI AIeKTpoan3a I1pu-
MeHeHHe JekTposin3a Monnsanus ra3os. [IpuMeHeHe HOHM3UPOBAHHBIX Ta30B. ['a3opa3psaHbie TpyOku. JIFoMUHEC-
LICHTHBIC ICTOYHUKU CBETA

Camocmoamensho: [lpuveHeHe HOHU3UPOBAHHBIX Ta30B. ['a3opa3psaubie TpyOKu. JIFOMHUHECTIEHTHBIE UICTOYHUKH
CBeTa

3.5 Maznummnoe none. Maz-
HUMHDBLIL NOMOK

Ypok

MarnutHOe none. BekTop HHAYKIIMY MArHUTHOTO HOJIs. 3aKOH AMIiepa. DJIeKTPOMarHuTHasE UHAYKIMS. MarHuTHbINA
MOTOK. J[elicTBME MarHUTHOTO TIOJISI HAa TIPSIMOJIMHEHHBIN MPOBOJHIK ¢ TOKOM. PaboTa 1Mo mepemMeneHrio IpoBOTHIKA
C TOKOM B MarHUTHOM 1oJe JleificTBre MarHuTHOTO NOJIs Ha ABMKyIIuics 3apsa. Cuna Jlopenna.

Jdomamnuii sxcniepumenT: VccrenoBanne CTpyKTYpbl MArHUTHOTO 1OJIs («oTorpaduisn» CUIIOBBIX JTHHUI MarHUTHO-
'O TIOJIS)

Camocmosamensro: Vcnionb3oBanne 0COOCHHOCTEH MarHUTHOT'O MOJISL AJIsl 3aHCH 3BYKa U M300paXeHus!

3.6 Duepeus maznumnozo no-
JiA

Ypok

[IpuHiun gedcTBUS NIEKTPOreHepaTopa 1 JIEKTPOIBUTaTENs TIOCTOSIHHOTO ToKa. IIpuHIMT paboThl 3JIeKTpOr3MepH-
TEJILHBIX IPHOOPOB.

BsaumogeiictBue TokoB. Buxpesoe anekTpuueckoe nosie. CaMOMHIYKINSA. DHeprua MarHuTHoro nosis [Ipumenenue
3akoHa Jlopenia. OmnpeaencHue yaeapHOro 3apsiaa. Y CKOPUTENTH 3apsSKEHHBIX YaCTHII

Camocmosamenwvno: TUIIONOTHS U XapaKTEPUCTUKU M3MEPHUTENBHBIX IPUOOPOB

3.7 llonynpoeoonuxu

Ypox

[MonynpoBogHUKH DIEKTPHUUYECKHIA TOK B TTOIYNpoBoAHUKaX. CoOCTBEHHAs! MPOBOJMMOCTh TOIYIPOBOIHUKOB. J{o-
HOpHas ¥ akientopHas npuMmecu. [lomynpoBogauku P- u N- tumna. [loxynpoBoJHUKOBEIE IPHOOPHL: TUOJ M TPAH3H-
CTOD.

Camocmosamenvno: Tupuctopsl. Mukporporeccopsl. [1oTympoBOTHUKN — OCHOBA COBPEMEHHOM JIEKTPOHUKH

Konmponvuasa paboma No3

KontponbHas pabora Ne3 mo paznerny «IeKTpHIECKOe U MarHUTHOE TI0JIE»




Pasznen 4. Kosie0anus ¥ BOJHBI

4.1. Mexanuueckue Koneoanus
U 60JIHbI

Ypox
Mexanndeckue kojiebanus. KonebarensHoe nemkenue. [IpeBpaiieHue sHeprun mpu KonedaTensHOM qBkeHuU. CBO-
00HBIE 3aTyXarOIINe MEXaHUIEeCKHIE KOIeOaHusI.

JomanrHuii sxcnepumenT: VccnenoBanue koneOaHuii MATEMaTHUECKOTO MAasTHUKA

4.2 IIpunyun I'oiicenca-
Dpenensn

Ypok

Brmnyxaennpie MmexaHndeckre konebanws. Mexanndeckuit pezoHanc. [Ipunanmn I'roiirenca-®Openens [lonstie o au-
(dhpakunm MexaHHIecKuX BoiH. MHTEepdepeHtms BoaH

Camocmoamensno: YIIbTPa3BYK U €ro HCIONb30BAHNE B MEIUIIMHE U TEXHUKE.

4.3 DnekmpomazHumHsle Ko-
neoanusa. Ilepemennwvlit. mok.
TI'enepamoput moka

Ypok

CBoboHbIe 2NIeKTpoMarHuTHBIE Koniebanus. [IpeBpamenue sHepruu B KojaebaTeNbHOM KOHTYpe. 3aTyXarolne dJeK-
TPOMarHUTHeIE KojieOaHus. | eHepaTop He3aTyXaroIuX 3JeKTPOMAarHUTHBIX KojeOaHui. BrIHy K 1eHHbIE 251eKTprye-
ckue konedanus B LC-kontype. [lepemennsiit Tok. ['enepaTop nepeMeHHOro Toka. PeakTHBHOE, EMKOCTHOE M MHTYK-
TUBHOE COMPOTHUBIICHUS IEPEMEHHOTO ToKa. 3akoH OMa JJisl SJIEKTPHUUECKOH 1IeTTH TepeMeHHOTo Toka. Pabora u momi-
HOCTB TIEPEMEHHOTO TOKa. DIEKTPOABUTATENN TIepeMeHHOT0 Toka [ 'eneparopsl Toka. Tpancdopmaropsr. Toku BbIcO-
Kol yactotel. OTHO U TpeXx(a3HbIi TOK

Camocmosamenvno: [lonydenue u nepenaya 31ekrposneprun. [Ipobnemsl sHEprocoepekeHusI

4.4 Inexmpomaznummnoe noie

Ypox

DNeKTpOMarHuTHOE T0JIe KaK OCOOBIH BUJ MaTepHH. DJIEKTPOMAarHUTHEIE BOHEL. Bubparop ['epma. OTKpHITHIH KoOTTe-
OarenbHbBIN KOHTYD. M300perenue paguo A.C. [TonoseiM [IprHIUIIEI pagroCBs3U U TEICBUICHUS. PamnonokaTopsl
Camocmoamensvno: CKOPOCTh pacCIpOCTpaHEHU JIEKTPOMArHUTHBIX BoJH. [lIkana smekTpoMarHuTHBEIX BOJH. Paguo-
ynpasneHue. CoToBas CBA3b.

Konmponwvnaa paooma Ned

Kontponbnas padora Ne4 o pazneny «Konebanus 1 BOIHBD)

Pa3nen 5. Ontuka

5.1. I'eomempuueckan onmuxa.
Onmuueckue cucmembl

Ypok
[Ipupona cBeta. CKOpPOCTh pacIipOCTpaHEHHsI CBETA. 3aKOHBI OTPAXKEHHS U pesoMieHns cBeta. [lonHoe BHyTpeHHee
orpaxeHue. JInn3bl. ['na3 kak ontuyeckasa cucreMa. JInnszel. @opMyiia TOHKOM JuH3bL. [Ipenomienne Ha TpeXrpaHHON
npusMe. OnTHYecKre mprudopsI

JomaiHuii 3kcnepuMeHT: M3yueHue 3aK0Ha OTPaKEHUs CBETa

5.2 Ceemoeuie 6oanbl.
ugppaxyusn ceema

Ypox
BonroBeie cBoiicTBa cBeta. [udpakuns cBera. udpaknnoHHas pemeTka.

CamocTosiTeibHas padoTa
Jomanrnumii 3xcnepument: Habmoenne sBieHus qTUQpakiuy CBETa Ha OJJUHAPHON TSN

5.3 Humepgpepenyusn ceema.
Honapuzayun ceema

Ypox
Wutepdepennus ceera. KorepeHTHOCTH CBETOBBIX Jiyueil. THTepdepenins B TOHKUX IuieHKax. [1oiockl paBHO#t ToI-
uuHbl. Konsua Hertotona. Ionspuzanus nonepeunsix BosH. [longapuzanus ceeta. [IBoitHoe myuenpenomienue. [loms-
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pOMIIBI
Camocmoamenwvno: Vicnons3oBanne nHTepEpeHIINY B HayKe U TexHuke. [lonarue o rojgorpadun

5.4 lucnepcus ceéema

Ypok

Jucniepcust ceera. Bupbl criektpoB. CriekTpb! ucyckanust. CIIEKTpbI MOTJIOeHUS. Y 1bTpaduoieTOBOe 1 HH(PAKPACHOE
m3nydeHus. PaBHOBECHOE TEIIIOBOE U3ITyUCHUE.

Camocmoamensno: PentreHoBckue myun. Vx nmpupona u cBoticTa Vcmonb30BaHue BOJTHOBBIX CBOMCTB CBETA B HAYKE

" TCXHUKC

Konmponvnan paboma Ne5

Kontponbnas padora Ne 5 o pazgeny «OnTuka

Pa3znen 6. OcHOBBI clleNMAJIbHON TEOPHUH OTHOCHTEILHOCTH

6.1 Inemenmor CTO

Ypok
WHBapraHTHOCTH MOy ISl CKOPOCTH CBeTa B BakyyMme. [IpuHIun otHocuTensHOCTH OHHIITEHHA CBA3b MAacChl U 3HEp-
T CBOOOTHOMN YaCTHIIBI. DHEPTHsI IIOKOSL.

Pa3zpnen 7. JineMeHTHI KBAHTOBOI (pu3nkn

7.1. Keanmoeote ceoiicmea
ceema.

Ypok

Hyanusm cBoiicTB cBeta. KBanrosas ontuka. KBantosas runotesa [Inanka. @oronsl. BHemHuid ¢poToanekTpuiaeckuit
addext. YpaBHeHue DifHITeHA 11 BHeIIHEro ¢potodddexra. Kpacuas rpanuna porosddexra. Buyrpennnit ¢poro-
s dext. DotoH. Turer porornementos. Jlapnenue ceera. KBaHTOBEIE TeHEpaTOPHI

Jdomamnuii sxcniepumenTt: Habmrogenue nHPpakpacHOTO H3ITyYSHHUs C TOMOIIBIO0 MaTpHLIBI (hoToaIapaTa COTOBOTO
TenedoHa

7.2 Quzuka amoma

Ypox

®duszuka atoma. Pa3BuTHe B3ris/10B Ha CTPOEHHE BELIeCTBAa. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Bojopona. Mojaenu
crpoenus aroma. OnbiTsl O.Pesepdopaa Ilocrynarer bopa. Monens aroma Bogopoaa no H.bopy. ®uzu-

Ka aTOMHOT0 sipa. EcTecTBeHHAs paA0aKTHBHOCTE. 3aKOH painoakTUBHOrO pacnana. CrnocoObl HaOIIOASHUS U PErH-
CTpaluH 3apsHKEHHBIX YaCTHIL

Camocmoamenwvno: dpdext Basunosa—UepeHkona.

7.3 Cmpoenue amoma. Soep-
Hble peaKyuu

Ypok
Crpoenune atoMHOTO siipa. JleeKT Macchl, SHEPTHUS CBSI3M U YCTOHYMBOCTH aTOMHBIX sijiep. SnepHsie peakiuu. Mckyc-
CTBEHHAsI paIHOaKTUBHOCTh. Panaiiyis 1 ee BIMSHUE HA YETOBEKA

CamocmosamensvHo: HOHy‘IeHI/Ie paarOaKTUBHBIX U30TOIIOB U UX ITPUMCHCHHUC. buomorngeckoe ﬂeﬁCTBHe paanoak-
THUBHBIX HSHyQCHHﬁ.

7.4 [lenenue mascenvix aoep.
Tepmosnoepnasn peakyusn

Ypox

Henenue tsoxensix siaep. LlenHas saepHad peakuus. Ypapigemas LenHas peakuus. SnepHolil peaktop. Tepmosiep-
Has peaknut. TOKOMAK.

Camocmosamenwvno: Vicnonb30BaHNe aTOMHOM SHEPTUU B MUPHBIX LEJIX. SiepHasi JHepreTUKa B COBPEMEHHOM MUpE.
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7.5 Dnemenmapnuie uacmuypl. | Ypok 2

Coepemennasn gpuszuueckasn OnemenTtapHble yacTuibl. CoBpeMeHHas (hu3nyecKas KapThHa MUpa
Kapmuna
Konmponvuas paboma Ne6 KonTponbaas pabora Ne 6 mmo pasaeny «MeMeHTH KBAHTOBOU (DH3UKIDY 2

Pa3nen 8. OBomronus BeeaeHHoit

9.1. Dnemenmeol acmponomuu | Ypok 2
u acmpoguzuxu ConHeuHast cucTema, TUTaHEeTHI, CITyTHHKH, aCTEPOMIbI 1 KOMETHI. 3Be3/bl. | anakTuka. Beenennas

Hmozosasn konmponvhasn pa- Hmozosasn konmponvhas paéoma 2
ooma

Hmozo 3a 2 cemecmp | 54 (24/30)

HUTOI'O: Jleknmii/mpakTH4eCKUX 54/54

[TocnenoBarenbHOE TEMATUUECKOE MJIAHUPOBAHUE COAEpkKaHMsI pabodell mporpaMMbl 00111€00pa30BaTEIbHON YUeOHOM TUCHUIUIMHBI, KaJeHAapHble 00be-
MBI, BUJIbI 3aHATUH, (POPMBI OPraHU3ALUU CAMOCTOSATEIIBHOM pabOThl TaKkKe KOHKPETH3UPYIOTCs B KaneHaapHo-TemarudeckoM 1iane (ITpunoxenne Ne 1).
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3. ®OPMbI KOHTPOJI5SI U METOANYECKHE MATEPHAJIBL, OITPEJNEJIAIOIIHAE
IPOHEAYPbI ONEHUBAHUS 3BHAHUU, YMEHUH, IIPAKTHYECKOTI'O OIIBITA,
XAPAKTEPHU3YIOIIUX ITAIIBI ®OPMUPOBAHUA KOMIIETEHIIHU

®ony oneHoUHbIX cpeacts (naigee — POC) — KOMIUIEKT METOJIMYECKUX U KOHTPOJIBHBIX Ma-
TEpHUAJIOB, UCIOJB3YEMBIX MPHU MPOBEICHUU TEKYLIETr0 KOHTPOJS OCBOCHHSI Pe3yJIbTaTOB 00yue-
HUSI U IpoMexKyTodHO# attectanun. ([Ipunoxenue Ne 2).

4. YCJIOBUMA PEAJIM3ALIMN JTUCIHUITJIMHBI

4.1. TpeGoBaHUSI K MUHUMAJILHOMY MaTepHAIbHO-TEXHHYECKOMY 00ecre4eHHuIo

Jljiss OCBOEHUSI TUCIUIUIMHEI TpeOyeTcss yuyeOHass ayauTopusi, KOTopas OJDKHA YIOBJIC-
TBOPSITH TpeOoBaHUAM CaHUTAPHO-3MUAEMHUOIOTMYECKUX MPABUJI U HOPMATHUBOB U OBITH OCHa-
[ICHA TUIIOBBIM 00OPYIOBaHHEM, B TOM YHCIIE CIICIUATU3UPOBAHHON yaeOHOW MeOeIbio U Cpe/i-
CTBaMHU OOYYEHHsI, JOCTATOYHBIMU JIJIsl BBIMIOJHEHUSI TPEOOBAaHUN K YPOBHIO MOJATOTOBKHU OOY-
YaIOIUXCS

4.2. YueOHO-MeTOAHYeCKOe U MHPOPMALMOHHOE o0ecTieyeHue U CUMIIMHBI (MOTYJ151)

4.2.1. IlepeyeHb OCHOBHOM M JONOJHHUTEIBHON Yy4eOHOH JHUTEpaTypbl, HEOOXOAUMOM st
OCBOCHUS AMCHUILIMHBI (MOXYJIs1)

OcHoBHasi yyeOHasi iuTEpaTypa:

1. Poraues M.H., Jlepuenko O.A. ®uznka. Y4eOHBIN Kypc IS CPEAHETO TPOPECCHOHAIBHOTO 00-
pazoBanus: YueoHoe nmocobue mis CI10.M: MznatensctBo «Jlanb» (CI10), 2023.-312 c.
https://e.lanbook.com/book/276449?category=918 (mata obpamienus: 29.05.2025).

JlonoJIHUTeIbHAS Y4eOHas1 JUTepaTypa:

2. Panuonos, B.H. ®u3uka 11 kosuiemkei:yu.noc. s cpeas.npod.oopazosanus /B.H.PaguoHos.-
M.:U3n-Bo FOpaiit, 2023.- 202 c. [DnexkTponHbIi pecypc]. URL:
https://urait.ru/search?words=%D0%A0%D0%B0%D0%B4%D0%B8%D0%BE%D0%BD%D0%BE%
D0%B2%2C+%D0%92.%D0%9D.+%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0+%D0%B4
%D0%BB%D1%8F+%D0%BA%D0%BE%D0%BB%D0%BB%D0%B5%D0%B4%D0%B6%D0%B5%D0%
B9 (mata obpamienus: 29.05.2025).



https://e.lanbook.com/book/276449?category=918
https://urait.ru/search?words=%D0%A0%D0%B0%D0%B4%D0%B8%D0%BE%D0%BD%D0%BE%D0%B2%2C+%D0%92.%D0%9D.+%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0+%D0%B4%D0%BB%D1%8F+%D0%BA%D0%BE%D0%BB%D0%BB%D0%B5%D0%B4%D0%B6%D0%B5%D0%B9
https://urait.ru/search?words=%D0%A0%D0%B0%D0%B4%D0%B8%D0%BE%D0%BD%D0%BE%D0%B2%2C+%D0%92.%D0%9D.+%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0+%D0%B4%D0%BB%D1%8F+%D0%BA%D0%BE%D0%BB%D0%BB%D0%B5%D0%B4%D0%B6%D0%B5%D0%B9
https://urait.ru/search?words=%D0%A0%D0%B0%D0%B4%D0%B8%D0%BE%D0%BD%D0%BE%D0%B2%2C+%D0%92.%D0%9D.+%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0+%D0%B4%D0%BB%D1%8F+%D0%BA%D0%BE%D0%BB%D0%BB%D0%B5%D0%B4%D0%B6%D0%B5%D0%B9
https://urait.ru/search?words=%D0%A0%D0%B0%D0%B4%D0%B8%D0%BE%D0%BD%D0%BE%D0%B2%2C+%D0%92.%D0%9D.+%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0+%D0%B4%D0%BB%D1%8F+%D0%BA%D0%BE%D0%BB%D0%BB%D0%B5%D0%B4%D0%B6%D0%B5%D0%B9

4.2.2. Ilepeyenb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOH ceTn «UHTep-
HeT» (naJiee - ceTh «UHTEPHET)), HEOOXOAUMBIX VISl OCBOCHUS M CIUIIJIMHBI (MOIYJIs1)

Ilepeuensb norosopos I6C u B/|

Yyeod- Cpox neiicr-
HBI HaumeHoBaHHe TOKYMEHTA ¢ YKa3aHHEM PeKBU3HTOB BHA IOKYMe€H-
roja Ta
2025/ Horosop Ha goctyn k OBC ZNANIUM.COM wmexny YYHuT B C 12.07.2024
2026 munie qupekropa CO YYHuT u OO0 «3nanmym»Ne 2024-36¢ ot o
mo 11.07.2025
09.07.2024
Jlorosop Ha noctyn k DBC «9BC FOPAMNT) (monHas KOILIEKII)
C 06.03.2025
Mexay YYHuT B nuie JIIPEKTOPA CD® YYHuT u OO0 «Dnek- 10 05.03.2026
TpoHHOE M3aaresbcTBO FOPAUTY» No 1/25-36¢ ot 06.03.2025 1. T
Horoop Ha moctyn k OBC «YHuBepcuterckas O6mbnmoreka on- | C 01.10.2024
navin» Mexny Y YHuT «Hexkemenua» Ne 223-883 ot 19.08.2024 o 30.09.2025
Horosop Ha goctyn k OBC «Jlaub» Mexay YYHuT u nznarensct- | C 08.08.2024
BoM «JIaub» Ne OI'3-647 ot 08.07.2024 o 07.08.2025
Horosop Ha goctyn k COb mexny YYHuT u uzparensctBom | C 04.06.2024
«JTaubp» Ne COB 47-J1C 5010-24 ot 04.06.2024 no 20.05.2026
JloroBop Ha AOCTYI K AJIGKTPOHHBIM H3JIaHUSIM B COCTaBe 0a3bl
manaeix «HAYUHAS  DOJIEKTPOHHASI  BUBJIMOTEKA | C 01.01.2025
eLIBRARY.RU» mexny YVYHuT u OOO H3b Ne OI'3-1283 ot | mo 30.12.2025
05.12.2024
Horosop Ha B/l nuccepraumii mexxay YYHuT u PI'b Ne 223-664 | C 10.08.2024
ot 15.07.2024 o 09.08.2025
Horosop Ha noctyn k ObC BOOK.ru (nocryn x yueoHuky: OcHo-
BBl POCCUIICKON TOCYapCTBEHHOCTH : yueOHUK / A. B. Manbko, A.
A. Bunkos, B. B. I'ypseB [u ap.] ; noxa pea. A. B. Mansko. — Mo- | C 23.10.2024

ckBa : KnoPyc, 2024. — 263 ¢. — ISBN 978-5-406-12322-5) me-
xny YYHuT B mmue nupekropa CO YYHuT u OOO «KnoPyc
meana» Ne 6/H ot 16.10.2024 r.

no 22.10.2025

Horosop Ha poctyn k O9bC ZNANIUM.COM wmexny YVYHuT B
mune aupekropa CO YVYHuT u OO0 «3nannym»Ne 2024-36¢ ot
09.07.2024

C 12.07.2024
no 11.07.2025

4.2.3. Ilepeyenb nHGPOPMANMOHHBIX TEXHOJOTHH, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUH
00pa3oBaTeIbHOIO MPOLECCca M0 JUCHHILINHE (MO1YJ110), BKJIIOYas NlepeYeHb IPOrpaMMH 0-
ro odecrneyeHus1 1 HHPOPMANMOHHBIX CIPABOYHBIX CHCTEM (IIPH HEOOXOAUMOCTH)
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©

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21,

Ne

HaumeHnoBanmue
Adobe  Photoshop
AcademicEdition
Corel DRAW Graphics Suite X4 Education Li-
cense ML

Kaspersky Endpoint Security

CS4 EXT Russian

Mathcad University Classroom Perpetual-15
Floating

MATLAB Classroom new Product Concurrent
License

Office Standart 2007 Russian OpenLicensePack
NoLevel Acdmc

Office Standart 2007 Russian OpenLicensePack
NoLevel Acdmc

Office Standart 2010 RUS OLP NL Acdmc
IIporpaMMHBII KOMILIEKC

"BupryansHble naboparophbie pabotsl o Co-
MPOTUBJICHUIO MaTepHAIIOB"

Columbus 2007 / Columbus 10

AO «Ypaner» (Untepuer)

Windows Vista Business

Windows 7

Windows 10

ABUC «Pycnany (Momymnn)

OOH/I PT'b

baza 31eKTpOHHBIX EPHOANIECKUX H3JaHNI
9BC «Jlanp»

baza naHHBIX «DNEKTPOHHO-OMOIMOTEYHAS CHC-
tema elibrary»

OBbC «YHuBepcHuTeTCKast OMOIHOTEKa OHIIAHY
DieKTpoHHO-OMOIMoTEYHAs cUcTemMa Znanium

DNeKTPOHHO-ONOIMOTeuHAS «9BbC

FOPAUT

CUCTCMa

Kou-Bo IIK

30/ OO0 «O6uiecTBO MH(MOPMALMOHHBIX TEXHOJIOTHII.
I'ocynapcrBennsiit KoHTpakT Nel3 ot 06.05.2009

32/ OO0 «OO0mecTBO WHPOPMAIMOHHBIX TEXHOIOTHI.
I'ocynapcrBennsiii koHTpakT Nel3 ot 06.05.2009

970/ 000 «AWUP-CO®T» JloroBop Ne223/028 ot
15.11.2023

15/ OO0 «OO6mecTBO WHPOPMAIMOHHBIX TEXHOIOTHI.
I'ocynapcrBennsiit KoHTpakT Nel3 ot 06.05.2009

15/ T'ocynapctBennsii KoHTpakT Nel6 ot 11.01.2011

200/ OO0 «O6mecTBO HHGOPMAIIMOHHBIX TEXHOJIOTHI.
I'ocynapcrBennsiit KoHTpakT Nel3 ot 06.05.2009

137/ 3A0 «CodtJlaitn Tpeiin». ['ocymapcTBeHHBIH KOH-
Tpaxt ot 18.03.2008

200/ JInuensuonustii morosop Ne04297 ot 9.04.2012

20/ UII Ky3bmun Anekceit Jleonunosuy, gorosop NeQO1-
11 o1 02.11.2015

Joroop Ne73240733 27.12.2024

137/ Codriaita Yoa. 06.05.2008 r.

Heorpanuuenno Ha 3 roga/ Microsoft Imagine. [Toanucka
Ne8001361124 ot 04.10.2017r.

Heorpanuuenso Ha 3 roma/ Microsoft Imagine. TToanucka
Ne8001361124 ot 04.10.2017T.

1/ OO0 «OTkpBITBIE OUOTUOTEYHBIE CHCTEMBD) JOTOBOP
Ne095 o1 01.09.2014 1.

30/ ®T'BY «PT'by». dorosop Ne095/04/0220 ot 06.12.2017
T.

Heorpanmaerrno/ OO0 «MBUCy. Horosop Nel33-IT 1650
o1 03.07.2018 r.

Heorpanmaerrno/ OO0 «3bC JIAHby. [loroBop Ne848 ot
03.09.2018 .

Heorpanmaerno/ OOO «PYHEB». [oroBop Nel256 ot
13.12.2017 r.

27000 / OOO «HexkcMenma». J[orosop Ne847 or
03.09.2018 r.

Heorpanwuenno/ 3HAHUYM OOO  [orosop oOT
09.07.2024 Ne 2024 56¢

Heorpannuenno/  SJIEKTPOHHOE  M3JATEJILCTBO
IOPAUT OOO [Jorosop ot 06.03.2025 Ne 1/25-3bC
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MMPUJIO)KEHHE 1

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE YUPEX-
AEHME BBICIIEI'O OBPA3OBAHIA 5
«YOUMCKUU YHUBEPCUTET HAYKU U TEXHOJIOI' M»

CrepauTamakckuil pumuan

Komnemx

KanennapHo-reMaTuyecKuil nJjian

10 TACIUILINHE 0YI1.08 duzuka
CIIENUAIBHOCTD
40.02.04 HOpucnpyoenyusn
KOJI HAaNMEHOBaHUE CIEIHAIBLHOCTH
KBTI (UKAIUS
HOpucm

Pa3paboTtunk (cocTaBUTEND)
Ilpenooasamenu

bouko H.b., Kacumos P.A.,
Cnupuoonosa H.A., @Quaunnoe U.M.

ydeHasl CTeleHb, yIeHOE 3BaHHE, KaTero-
pus, ©.1.0.

Crepimramak 2025
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Ounas ¢popma 0OyueHust

Ne | HaumeHnoBanue pasje- Kon- | Kanenpapusie | Bun 3ans- | Jlomaminee 3ajanue
n/ | JOB U TeM BO | CPOKM H3yye- | TUS
1| 4yacoB | HUA (TIJ1aH)
1 cemectp 544 (30/24)
Pasnes 1. Mexanuka
1. | I.1. Bgeoenue. 2 CEHTSIOPb Ypoxk [1] -C.8-10;
[2] -C.24-26
[3] - C.45
2. | 1.2. Kunemamuxa 2- | cents0pB Vpok [1] -C.28-34
3. | 1.3. Pasnoyckopennoe u 2- | ceHTIOpB Ypok [1] -C.28-34
pasHozamednennoe [2] - C.94-96
ogudIceHUe
4. | 1.4 Teusicenue mena noo 2 ceHTA0pb Ypox [1] - C.28-35
Y2ILOM K 20pU3OHMY
5. | 1.5 Jeusrcenue no ox- 2 CEHTSIOPb Ypoxk [1] -C.28-34
pyscHocmu [2] - C.94-96
6. | 1.6. Cuna. Macca mena 2 CEHTSIOPb [lpakr. 3a- | [1] — C.42-45
HSTHE
7. | 1.7 3akonwvr Horomona 2 CEHTSIOPb Ypoxk [1] -C.35-42
8. | 1.8 I'pasumayuonnoe 2 ceHTs0pb [Tpakr. 3a- | [1] -C.35-42,
noiue. HATHE [2] -C.13-14
9. | 1.9 Junamuxa spawa- 2 ceHTs0pb [Mpakr. 3a- | [2] -C.13-18
MmenbHO20 dsuUdICeHUE HATHE [4] — C.56-61
10. | 1.10 Paboma. Mow- 2 OKTs6pS Ypox [1] - C.35-36
Hocmb. Inepeus.
11. | 1.11.«3010moe npasuno 2 OkTs16pb Ypoxk [1] - C.35-36
mexanukuy. [lpocmote
MeXaHuzMbl
12. | 1.12 Hmnyasc 2 OKTSI6pBb Ypox [1] -C.36-37
13. | 1.13 3akon coxpanenus 2 OKTs10pb [pakt. 3a- | [4] — C.56-61
IHepeuu HSTHE
14. | 1.14 Dnemenmur zuopo- 2 OkTs16pb Ypoxk [1] - C.37-38
aAIPOOUHAMUKU
15. | Konmponvnasa paboma 2 OkTs16pb Vpok [1] - C.39
Nel
Pasnes 2. OcHOBBI MOJIEKYISIPHON (PM3UKH U TEPMOIUHAMUKH
16. | 2.1. Ocnosnbie nonosce- 2 OKTSI0pB VYpok [1] - C.37-38
HUA MOJIEKYIAPHO — KU-
HemuuecKoil meopuu
17. | 2.2. Ypaenenue cocmos- 2 OkTs16pb Vpok [1] - C.39
HUs UOealbHO20 2a3d
18. | 2.3. Pacnpeodenenue mo- 2 Hosi6pb VYpok [1] - C.39
JIEKYI1 UOeaIbHO20 2a3a
no cKopocmsam
19. | 2.4 Csoiicmea 2a306 u 2 Hos16pb Ypox [1] - C.50-53
JcuoKkocmeil
20. | 2.5 Ceoiicmea meepovix 2 Hosi6ps Ypox [1] - C.50-56
men
21. | 2.6 ®Dazoevle nepexodvt 2 Hos16pb IIpakr. 3a-
HSTHE
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22. | 2.7 Buympennsasa snep- 2 Hosi6ps Ypox [1] — C.49-50
2Us cucmemaol. [2] -C. 75-96

23. | 2.8. Hacvuuyennotii nap u 2 HOSIOPb Ypox [1] — C.49-50
e2o ceolicmea. Kpumu- [2] -C. 75-96
ueckoe cocmosanue ge-
wecmea.

24. | 2.9 Tepmoounamuxa. 2 JlexaGpb Ypok [1] - C.49-50,

[2] -C. 75-96

25. | 2.10 Ilepsoe nauano 2 JlexaGpb Ypox [1] - C.49-50,
mepmoounamuxu Bro- [2] -C. 75-96
PO€ HAYAJIO TePMO/IH-
HAMHKH

26. | 2.11 luxn Kapno. Ten- 2 JlexaGpb Ypox [1] - C.49-50,
J106ble MAUIUHbL [2] -C. 75-96

27. | Konmponvnas paboma 2 JlexaGpb Ypox [1] - C.49-50,
Ne2 [2] -C. 75-96

2 cemectp 544 (24/30)
Pazpnen 3. dnekTpoannuHamMuka

28. | 3.1 IIposoonuku u ou- 2 JeKadpb Ypox [1] - C.49-50,
NIEKMPUKU 8 INEKMPU- [2] -C. 75-96
yeckom none. Konoen-
camoput

29. 3.2  Hocmosannsui 2 JexaOpb Ypoxk [1] - C.50-55
moxK [2] -C. 75-96

30. | 3.3 dnexmpuueckoe co- 2 SIHBaph Ypox [1] - C.50-55
npomuenenue mamepua- [2] -C. 75-96
7106

31. 3.4 Inexmpuueckuit 2 STHBapb Ypoxk [1] - C.50-55
MOK 6 Memaunax, Heuo- [2] -C. 75-96
KOCHIAX U 2a3aX

32. | 3.5 Maznumnoe none. 2 Depaib Ypoxk [1] - C.67-73
Maznummnwtit nomoxk [2] -C. 127-147 [2] -C.

97-108

33. | 3.6 Duepzus maznumno- 2 despain IMpakt. 3a- | [1] -74-78
20 nons HSTHE [2] -C. 127-147

34. | 3.7 Ilonynposoonuxu 2 despaib Ypox [2] -C. 127-147

35. | Konmponvnasa paboma 2 espais VYpok [1] -C. 78-82
Ne3 [2] -C. 127-147

Pasnesn 4. Kone6anusi 1 BOJTHBI

36. | 4.1. Mexanuueckue Ko- 2 despainb [Mpakt. 3a- | [2] -C. 127-147
1eDanus u 60IHbL HSTHE

37. | 4.2 IIpunyun Toizenca- 2 despainb [Mpakt. 3a- | [2] -C. 127-147
Dpenens HATHE

38. | 4.3 Dnexmpomaznumnuie 2 | mapr VYpok [1] - C.85-86
Konebanus. Ilepemen- [2] — C.148-158
uotii mok. I'enepamopot
moka

39. | 4.4 Dnexkmpomaznumnoe 2 Mapt [Mpakr. 3a- | [2] — C.148-158
none HATHE

40. | Konmponsnas paboma 2 Mapt [Mpakr. 3a- | [2] — C.148-158
Ned HSTHE

Paspen 5. OnTnka
41. | 5.1. F'eomempuueckasn 2 ‘ Mapr ‘ Ypoxk ‘ [1] - C.85-86
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onmuka. Onmuueckue

[2] - C.148-158

cucmembol
42. | 5.2 Csemosvie sonnbi. 2 Mapr Ypox [1] - C.96-108
Hugppakyun ceema [2] - C.62-74
43. | 5.3  Humepgpepenyua | 2 | amnpeins VYpok [1] - C.96-108
ceema.  Ilonapusauusa [2] - C.62-74
ceema
44. | 5.4 Tucnepcus ceema 2 anpenb Ypok [1] -C. 117-128
[2] — C.166-180
45. | Konmponsnas paboma 2 anpeinb Ypoxk [1] - C. 117-128
N5
Pa3znen 6. OcHOBBI clIeNMAJIbHON TEOPHH OTHOCHTEILHOCTH
46. | 6.1 Dnemenmer CTO 2 arperns [Mpakr. 3a- | [2] -C.360-366
HATHE
Pa3znen 7. DiieMeHTHI KBAHTOBO# (pu3mku
47. | 7.1. Keanmosvie ceoii- 2 anpesnb Ypox [2] - C.166-180
cmea ceema.
48. | 7.2 @u3uxka amoma 2 arpenb Ypoxk [2] - C.166-180
49. | 7.3 Cmpoenue amoma. 2 arpenb Ypox [2] - C.166-180
SHoepnvie peakyuu
50. | 7.4 [lenenue maxycenvix 2 Mai Ypok [2] - C.181-204
a0ep. Tepmonoepnasn pe-
akyus
51. | 7.5 Dnemenmapnuie 2 HIOHBb Ypoxk [2] -C.181-204
yacmuywbl. Cospemennasn
Quzuueckaa kapmuna
52. | Konmponvnas paboma 2 HIOHB [Ipakr. 3a-
MNe6 HATHE
Pazpnen 8. IBoaronust Beesiennoi
53. | 8.1. Inemenmur acmpo- 2 UIOHb Ypoxk [2] -C.181-204
HOMUU U acmpodu3uku
5 | Hmocosan KOHmpoavhas 2 HIOHb Hpakr.  3a-
paboma HATHE
HUTOI'O Jlexi./mpaxT./nad/ Ox3/ : 54/54/0/0

1. WUzeprun, D.T. ®usuka: yueoHuk mis 10 kiacca o01ieo0pa3oBaTeibHbIX OpraHu3anuii. bazossii
yposenb: M: OOO "Pycckoe cioBo-yueOnuk", 2021.-271 c.

Wzeprun, O.T. ®Puzuka: yueouuk a1 10 knacca odmieodbpa3oBaTesbHbIX opranu3annii. ba3oBeiit
ypoBenb: M: OOO "Pycckoe cioBo-yuebnuk", 2021.-224 c.

Pamuonog, B.H. ®usuka nis kojutepkeii:y4a.moc. ais cpean.npod.oopasosanus /B.H.PaaroHos.-
M.:U3n-Bo FOpaiit, 2023.- 202 c. [DnexTponHbIi pecypc]. URL:
https://urait.ru/search?words=%D0%A0%D0%B0%D0%B4%D0%B8%D0%BE%D0%BD%D0
%BE%D0%B2%2C+%D0%92.%D0%9D.+%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%
D0%B0+%D0%B4%D0%BB%D1%8F+%D0%BA%D0%BE%D0%BB%D0%BB%D0%B5%D
0%B4%D0%B6%D0%B5%D0%B9 (marta obpamenus: 09.09.2023).

Poraues H. M., Jlepuenko O. A.baGaes B.C. ®u3snka. YueOHbIl Kypc IS CPpeIHEro npodeccro-
HaJbHOTO 00pa3oBanus: YuebHoe nocobue st CI1O.- M.: Usnarenscrso "Jlans" ,2023
https://e.lanbook.com/book/2764497category=918 (nara oopamenus: 09.09.2023).

2.

3.
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https://urait.ru/search?words=%D0%A0%D0%B0%D0%B4%D0%B8%D0%BE%D0%BD%D0%BE%D0%B2%2C+%D0%92.%D0%9D.+%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0+%D0%B4%D0%BB%D1%8F+%D0%BA%D0%BE%D0%BB%D0%BB%D0%B5%D0%B4%D0%B6%D0%B5%D0%B9
https://urait.ru/search?words=%D0%A0%D0%B0%D0%B4%D0%B8%D0%BE%D0%BD%D0%BE%D0%B2%2C+%D0%92.%D0%9D.+%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0+%D0%B4%D0%BB%D1%8F+%D0%BA%D0%BE%D0%BB%D0%BB%D0%B5%D0%B4%D0%B6%D0%B5%D0%B9
https://urait.ru/search?words=%D0%A0%D0%B0%D0%B4%D0%B8%D0%BE%D0%BD%D0%BE%D0%B2%2C+%D0%92.%D0%9D.+%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0+%D0%B4%D0%BB%D1%8F+%D0%BA%D0%BE%D0%BB%D0%BB%D0%B5%D0%B4%D0%B6%D0%B5%D0%B9
https://urait.ru/search?words=%D0%A0%D0%B0%D0%B4%D0%B8%D0%BE%D0%BD%D0%BE%D0%B2%2C+%D0%92.%D0%9D.+%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0+%D0%B4%D0%BB%D1%8F+%D0%BA%D0%BE%D0%BB%D0%BB%D0%B5%D0%B4%D0%B6%D0%B5%D0%B9
https://e.lanbook.com/book/276449?category=918
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| ITaciopT )OHAOB OLIECHOYHBIX CPEICTB

1. O0aacTh NpUMEHEeHUs

®onj oneHouHbIx cpeacTs (POC) npenHazHadyeH Il IPOBEPKU PE3yJIbTaTOB OCBOCHUS
nucuuinabl OYIL08 @u3uka, BXOJAIECH B COCTaB MPOrPAMMBI MOATOTOBKU CIEHUAIUCTOB
cpeHero 3BeHa no crenuanbHocTi 40.02.04 FOpucnpyodenyus (YKpyIHEHHAs rpynna crenuaib-
Hocreit 40.00.00 FOpucnpyoenyus). Pa6oTa 00ydaomuxcss BO B3aHMOAEiiCTBHM ¢ Mpenoaa-
BarejieM 108, Ha camocTosTenpHyI0 padoTy 0.

2. O0beKThI OLCHUBAHUS — Pe3YJIbTATHI OCBOCHUS M CUMILINHBI

@®OC 103BOJISET OLIEHUTH CIEAYIONINE PE3YyIbTaThl OCBOSHUS AUCLUILIMHBIL:

JIUYHOCHIHBIX.

— YyBCTBO FOPAOCTH M YBa)KE€HHsI K UCTOPUM U JOCTHKEHHSIM OTE€UYECTBEHHOH (pnu3ndeckoi
HayKd; (PU3UYECKU IPaMOTHOE MOBEACHUE B MPO(EeCCHOHAIBHOM AEATENIEHOCTH U OBITY TPH 00-
palleHUH ¢ MpUOOpaMu U yCTpOiicTBaMu;

— TOTOBHOCTH K MPOJIOJKEHUIO 00pa30BaHUS M MOBBIIICHUS KBAIM(UKAMK B H30paHHON
po¢eCCHOHATIBHON JIEATEIbHOCTH U OOBEKTUBHOE OCO3HAHUE PO (PU3MYECKUX KOMIIETEHLUH
B OTOM;

— YMEHHE HUCIOJb30BATh JIOCTUKEHUS COBPEMEHHON (PU3MUECKOM HayKu M (U3NYECKUX
TEXHOJIOTUH JIJIsl TIOBBIICHUS COOCTBEHHOTO MHTEJUICKTYaIbHOTO Pa3BUTHSI B BHIOPAHHON MpoO-
(beccroHaIbHOM 1eATENIbHOCTH;

— yYMEHHE CaMOCTOSITEIIHHO JT00BIBaTh HOBBIE TSI ce0sl PU3MUECKUE 3HAHMUS, UCTIONB3YSI IS
3TOr0 JIOCTYIHbIE HCTOYHUKH HH(POpMALIUH;

— yMEHHE BBICTPaMBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOIICHHS B KOMaH/E 10 PEIICHUI0 00-
KX 3a/1a4;

— YMEHHME YNpaBJIsATh CBOECH IO3HABATEJIbHON JESATENbHOCTbIO, IPOBOAUTH CAMOOLIEHKY
YPOBHSI COOCTBEHHOT'O MHTEIIIEKTYaJIbHOTO Pa3BUTHS;

MemanpeomemHvlx:

— HCMOJIb30BAHUE PA3JIMUHBIX BUIOB MO3HABATEIBHOW JEATENBHOCTH I peuieHus Gpusu-
YEeCKHX 33a/1a4, IPUMEHEHHE OCHOBHBIX METOOB NO3HAHUS (HAOIIOACHNUS, OTUCAHNUS, H3MEPEHHS,
9KCHEPUMEHTA) JUIsl U3YYEHUS pa3IMYHbIX CTOPOH OKpYXKarolei 1efiCTBUTENbHOCTH

— HCIIOJIb30BAHUE OCHOBHBIX MHTEJUIEKTYalIbHBIX OINEpalfil: MOCTaHOBKU 3a/1a4yu, popMy-
JMPOBAHUS TUIOTE3, aHAJIN3A U CUHTE3a, CPAaBHEHMs, 0000IICHNS, CUCTEMAaTU3allUH, BISBICHUS
NPUYHMHHO-CJIEICTBEHHBIX CBSI3€H, TTOMCKA aHAIOTOB, (DOPMYIHUPOBAHUS BBIBOAOB JIJISI U3YUEHUS
Pa3INYHBIX CTOPOH (PU3HUECKUX OOBEKTOB, SIBICHUH M MPOILECCOB, C KOTOPHIMU BO3HHMKAeT He-
00XOAMMOCTbh CTATKMUBATHCS B MIPOPECCHOHAIBHOU cdepe;

— yMEHHEe reHepUpoBaTh UAEU U ONPEIEIATh CPEe/ICTBA, HEOOXOAUMBIE JJIsl MX pealnu3aluy;

— yMEHHE HCIIOJIb30BaTh Pa3IUYHbIE MCTOYHMKH IS MOJy4YeHHs] pu3nyeckol nHpopma-
LIMY, OLIEHUBATh €€ JOCTOBEPHOCTH;

— yMEHHE aHAIM3UPOBATH U MPEJICTABIATH MHPOPMAIUIO B Pa3IMYHBIX BUIAX;

— yMeHHue NMyOJIMYHO MPECTABIATh PE3yJabTaThl COOCTBEHHOI'O MCCIEI0BaHUS, BECTU AMC-
KYCCHH, JIOCTYITHO M TapMOHHYHO coueTasl coJiep>kaHue U (opMbl MpezcTaBisgeMoil nHpopma-
uH;

npeomMemmuix.

— c(hOpMHPOBAHHOCTD INPEJCTABICHUI O pOJIM M MecTe (PU3UKH B COBPEMEHHOW HayuyHOU
KapTHHE MUpPA; TOHUMaHue (PU3NUYECKON CYIIHOCTH HalbIto/1aeMbIX BO BeeneHHoil aBnenuii, po-
a1 GU3UKU B HOPMUPOBAHUM KPYro3opa 1 GyHKIMOHAIBHON TPaMOTHOCTH YeJIOBeKa JJIs pelie-
HUS MIPAKTHYECKUX 3a]1ad;

— BJaJIeHHE OCHOBOIIOJIATAIOUIMMH (PU3NYECKHMMU MOHSATHSAMH, 3aKOHOMEPHOCTSIMH, 3aKO-
HaMH U TEOPUSMH; YBEPEHHOE UCTIOIBb30BaHNe (PU3HMUECKON TEPMUHOIOTUN i CHMBOIUKHY;

— BJAaJIeHHEe OCHOBHBIMHM METOJIaMH HAy4YHOT'O MMO3HAHMA, UCIOJIb3yeMbIMU B (DPM3HKE: Ha-
OJt0/IeHNEM, ONTMCAaHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM;

— yMeHHus oOpalaTbIBaTh pe3yibTaThl M3MEpPEHHH, OOHAPYXUBATh 3aBHCUMOCTH MEXIY
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($U3NUECKUMU BETUUUHAMH, OOBSICHATH TOTY4YE€HHBIC PE3yJIbTaThl U JeNIaTh BHIBOJIBI;

— chOpMHPOBAHHOCTh YMEHUS PEIIaTh (PU3NUECKHE 3a0a4H;

— c(hOpMHUPOBAHHOCTb YMEHUS NMPUMEHATH MOJyYCHHBIC 3HAHUSA IS OOBSICHEHUS YCIOBHIA
IpoTeKaHUs (U3NYECKUX SBJIECHUH B INpupoje, NMpodeccCUoHaNbHOW cdepe M JUlsl NPUHATUS
IIPAaKTUYECKUX PEIICHUI B [IOBCEIHEBHOM JKU3HU;

— c(hOpMHPOBAHHOCTb COOCTBEHHOM MO3ULIMU IO OTHOILIEHHIO K (PU3UUeCKO nHpopmanuy,
IIOJIy4a€MOU U3 PA3HBIX UCTOYHHUKOB.

3 ®opMbI KOHTPOJISAA M OLIEHKH Pe3yJIbTATOB OCBOCHUSI AN CHMIIJIMHBI

KoHTpo:b 1 olieHKa pe3ynbTaToB OCBOCHUS — 3TO BBISIBICHHUE, H3MEPEHUE U OLICHUBAHHE
PE3YJIBTTOB OCBOEHUSI IUCLUIUIMHBI.

B cootBeTcTBUU ¢ yueOHBIM M1aHOM crieruanbHocTh 40.02.04 FOpucnpyoenyus (YKpyI-
HeHHas Tpynna cneuuanbrocten 40.00.00 FOpucnpyoenyus), pabodei mporpaMMoit o0Iieodpa-
30BaTeNbHON y4eOHOW AMCUUILINHBI «DHU3UKa» MpeaycMaTpUBaeTCsl TEKYIIUH U MPOMEKYTOU-
HBI KOHTPOJIb PE3YJIbTATOB OCBOCHMS.

3.1 @opMbl TeKyLIEro KOHTPOJIS

Texymmii KOHTPOJIb YCIIEBAEMOCTH IPENCTABIISIET COOOH MPOBEPKY YCBOCHHUSI Y4E€OHOTO
MaTepuaia, peryJispHO OCYIIECTBIIEMYIO Ha MPOTSHKEHUU Kypca 00 yueHusl.

Texymuil KOHTPOJb PE3yJbTaTOB OCBOEHUS JHUCLUIUIMHBI B COOTBETCTBUU C paboueit
MPOrpaMMOil U KaJIeHJApHO-TEMAaTUYECKUM TUIAHOM MPOUCXOAMT MPH HCIONIb30BAHUH CIIEIYIO-
MIUX 00s13aTeIbHBIX (POPM KOHTPOJIIS:

— BbINOJIHEHUE U 3aWuma 1ab0pamopHbIX U NPAKMu4eckux pabom,

- NPOBEPKA BbINOIHEHUS] CAMOCIMOAMENbHOU paOOmMbl CIYO0EHMo8,

- NPOBEPKA BbINOHEHUSI KOHMPOIbHBIX pabOm,

- BbINOJIHEHUEe U 3auuma UHOUBUOYANbHO20 NPOEKma (eciu npeoycMOmpeHo npozpam-
Moti).

Bo Bpemsi mpoBeneHHst yUeOHBIX 3aHATHHA JOMOJHUTEIBHO HCIIONB3YIOTCS CIETYIOIe
(bOpMBI TEKYIIIETO KOHTPOJSI — YCMHbIL ONPOC, peuieHue 3a0ay, mecmuposanue no memam om-
OeIbHbIX 3aHAMUIL.

BoinoJsiHeHHe M 3alMTAa MpaKTHYecKUX padot. [IpakTudeckue pabOTHI MPOBOISATCS C
LIEJIbI0 YCBOEHHUS M 3aKpPEIJICHUs] Pe3yJbTaTOB OCBOEHUS NUCUUIUIMHBL. B Xozxe mpaxkTuueckoit
paboThl 00yUaIOMIMECs YUaTCs UCHONb308AMb POPMYIbl, U NPUMEHAMb PA3IUYHbIE MEMOOUKU
pacuema, aHaAIU3UPOBAMb NOJLYYEHHbIE Pe3yIbmamyl U 0elamb 6bl800bl, ONUPASCL HA Meopemu-
yeckue 3HaHUsl.

Crnucok mpakTUYecKux padorT:
[TorpemHocTu u3mMepeHui GU3NYECKUX BETUUHH.

Boruncnenue yckopeHust CBOOOJHOTO MaJieHHsI C MOMOLIbI0 MaTEMAaTUYECKOTO MasiTHUKA
M3y4eHne 3aK0Ha COXpPaHEHHs UMITyJIbCa Ha IPUMEPE yapa IapoB
HccnenoBanne 3akOHOMEPHOCTEN CYyXOIrO TPEHHUS

1
2
3
4
5. W3mepenue ko3¢ puiimeHTa HoBepXHOCTHOTO HATSKEHHUSI METOZIOM OTpPbIBA KOJIbIla
6. M3yudeHue H30TEpMHUUECKOTO Mpolecca

7. W3yuenue aquabaTHOTO paclIMpPEHUs T'a30B

8. HccnemnoBaHue XapaKTEPUCTHK JIEKTPOCTATHUECKOTO TIOIIS

9. HccnemnoBaHue siBICHHUS B3aUMHOW WHITYKITHH.

10. 3aKOHOMEPHOCTH 3aTyXAIONIUX IEKTPOMArHUTHBIX KOJICOaHHIMA

11. M3yueHne MHAYKTUBHOCTH U KOHJIEHCATOPA B SJEKTPUUECKUX LIETISX.

12. 3yueHne 3aKOHOB reOMETPUUECKON ONTUKH

13. Onpenenenue XxapakTepUCTUK JMH3 Pa3IMYHOIO THUIIA

14. Onpenenenue ATUHBI BOJIHBI CBETA

15. UccnenoBanue nudpakiinoHHON peleTKH.
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16. M3ydenne 3akoHOB (hoTOIIEKTpUUecKOoro ddekra
17. 3y4yeHue 3aKOHOB TEIUIOBOTO U3IY4ECHHUS

[TpumepHble 3aaHusI TPAKTUYECKUX PadOT.
1.ITorpemHoCcTH N3MEPEHUH (PU3NUECKUX BETHUUH

3anmaga 1.0mnpenenure MIOTHOCTh TPAHHUTA, €CIIM Macca rpanuTa M= 168,52 v, abcomroT-
Has norpemrHocTh Maccel A m= 0,01 r, TouHOCTH M3MepeHus o0bema AV= 1 CM3, 00BEM KUJIKO-
CTH B IMJHMHIpe Oe3 rpanuTa paBeH 161 mi, ¢ rpanutom — 223 mi. Haiiaure abcomoTHyio u
OTHOCHUTEJIbHYIO MTOTPEITHOCTH HaXO0XACHHS TUIOTHOCTH.

3anaua 2. TemneparypHble U3MEHEHUSI BIHSIOT HA Pa3Mephbl U3MEPUTEIBHBIX TPUOOPOB U
WX TOTPENTHOCTh. B Kakux mpeaenax MOXKET U3MEHSIThCS TeMIlepaTypa CTalbHOH M3MEPHUTEIb-
HOU JuHEHKH 1muHOoH 1;= 300 MM, 4TOOBI H3MeHEHHE AIHHBI Al HE MPEBHIIIAN0 EHbI AeICHUS
npudopa, paBHou 1 Mm?

3anaga 3. Kakyro AMHy MMeEeT A0pora, eCiH MpHU MOKa3aHUsIX crujgoMerpa 65 km/4 aB-
TOMOOWIJIb TPOXOIUT Bech MyTh 3a 3,0 yaca, LieHa JeneHus cnugoMerpa 5 km/4. Haiiaute abco-
JIOTHYIO U OTHOCHUTEIIbHYIO MOTPEITHOCTh HAXOXKACHUS MTyTH.

2.Brruncnenue YCKOPCHUA CBO6OIIHOFO naacHus C IOMOIIBIO MAaTEMAaTHYCCKOT'O MasiTHUKA

3amgava 1. [Ipu mpoBeaeHnn 1a00paTOpHON pabOTHI TT0 BRIYUCICHUIO YCKOPEHUS CBOOO/I-
HOTO TaJeHUs MAaTeMAaTHYECKU MasTHUK JUIMHON 1M coBepni 3a BpeMs 34 ¢, 17 xoneOanwmii.
Kaxoe 3nauenue yckopeHnusi CBOOOIHOTO MaieHUsI MOTYyYEHO U3 JaHHBIX ONbITa?

3amava 2. Beraucaute nepuon T MaTeMaTHYECKOTO MAasSTHHKA, €CJIM JJIMHA €ro IOJABE-
ca 1=0,9Mm.

3amaua 3. Kakyro JuiMHY mojBeca JOJKEH UMETh MaTeMaTUYeCKUil MasSTHUK, YTOOBI €ro
nepuo Obu1 paBeH 3,14 c?

3. 3yuenne 3akoHa COXpaHEHUs UMITyJIbCa HA PUMEPE yaapa 1apoB

3amaua 1. Illap maccoit 2 Kr ABUKETCS CO CKOPOCTBIO 4 M/C M CTAJIKHUBAETCS C HEIO/I-
BIKHBIM 1IapoM Maccolt 6 kr. KakoBa OyaeT cKkopocTh U HalpaBlieHUe JBH)KEHUS MIEpBOTo H1apa
1ocjie yrnpyroro yzaapa, €ciii CKOpOCTh HETOJBM)KHOIO IIapa Mocje yaapa OKaXeTcs paBHOU 1
m/c?

3anava 2. 2 mapa ¢ maccamu 10 xr u 20 Kr IBHXKYTCS 10 TOPU3OHTAIBHOMY kejo0a Ha-
BCTpEUY JAPYT IPYTY CO CKOPOCTAMH 4 M/C 1 6 M/c cOOTBETCTBEHHO. OnpeeanTh MOIyIb CKOPO-
CTH U HallpaBJICHHE ABM)KEHUS KaXKIOro 1Iapa Mocje HEYIPYTroro CTOJIKHOBEHUS.

3anaua 3. C Tenexku maccoil 10 Kr, KoTopasi IBHKETCA MO TOPU3OHTAIBHON MPSIMOi cO
CKOPOCTBIO 1 M/C, CTIphITUBAET MATBUYUK Maccoi 40 KT cO CKOPOCThIO 3 M/C B HAIIPaBJICHUH TIPO-
THUBOIIOJIOKHOM HAlpPaBICHUIO ABMKECHUS TeNeKKH. ONpenenTh CKOPOCTh TEJNEKKH cpasy Mo-
CJie MPbIKKA MaJIbYUKa.

3anava 4. Teno nBmxkercs no npsMoil. Ilox nelicTBreM MOCTOSIHHOM CHIIbI BEIMUYUHOU
2 H 3a 3 ¢ Mmonynbs UMITyJIbCa Tella YBEITWYMIICS U cTal paBeH 15 kr-m/c. KakoB nepBoHaYaIbHBIN
UMITYJIBC TEJl.

4 VccnenoBaHue 3aKOHOMEPHOCTEN CyXOro TPEHHS

3amaua 1. bpycok Maccoil 5 KHJIOTpaMM CKOJIB3UT IO TOPHU30HTAJIBHON IMOBEPXHOCTH.
Cuna tpenus ckonpxenus pasHa 20 H. Haiinute cuny Tpenus, ecim Macca Opycka yMEHBIIUTCS
B /IBa pa3a, a KO3 PUIIMEHT TPEHUS OCTAHETCS HEM3MEHHBIM.

3amaua 2. Teno CKOJIB3UT MO TOPU3OHTAIBHOM MiockocTH. Halitu koa¢dduiment tpenus,
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eciu cuiia TpeHus pasHa 5 H, a cuna naBnenus tena Ha miockoctsh — 20 H.

3amaua 3. JIbDKHUK Maccoi 60 KT, UMEIOINA B KOHIIE CIycka cKopocTh 10 M/c, ocTaHaB-
nuBaeTcs yepes 40 ¢ mocie OKOHYaHUS CIyCKa.

3amaua 4. SAmuk maccoit 10 Kr cTrouT Ha TOpU3oHTATBHOM 1oay. Koadduiment tpenus
MEX]1y TI0JIOM U AmuKoM paBeH 0,25. K simuky B Topu30HTaIbHOM HANpaBICHUN MTPUKIIAIbIBA-
10T cuity 16 H. CnBunercs in oH ¢ MecTta. KakoBa cuiia TpeHHsI MEKy SIUKOM U TTOJIOM?

5."3mepenue ko3puirieHTa HOBEpXHOCTHOTO HATSKEHHUS METOAOM OTPhIBA KOJIbIIA

3agaya 1 Tonkoe npoBosouHoe koyblo K quamerpom 34 MM, OABELICHHOE K MPYKUHE
A c ykazarenem Z, IOrpyskaroT B cocy B ¢ Boioil. OTMeTHB NoJIoKeHHe yKa3aTess Ha mKaje S,
MEIJIEHHO ONycKaroT cocyn. [IpykuHa mpu 3ToM pactsiruBaercsi. B MOMEHT OTphIBa KOJbIa OT
JKUJKOCTH BHOBh OTMEUAIOT MOJIOXKEHHE yKa3zarens Ha mkane. Kakoe 3Hauenune kodddunmenta
MOBEPXHOCTHOTO HATSDKEHUS BOJBI MOJYYEHO, €ClIM MpYXKHHa pacTsHyiach Ha 31 mm? XKect-
KOCTh py>kunsbI 0,5 H/M.

3agaya 2. C nmoMoIlplo JUHAMOMETpA MPOBOJIOYHOE KOJIBIIO Maccor 1,5T u quaMmeTpoM
5 cM OTpBIBAIOT OT MMOBEPXHOCTH KUAKOCTU. JIMHAMOMETpP B MOMEHT OTpbIBa Noka3biBaeT 50 MH.
YeMy paBHO MOBEPXHOCTHOE HATSHKEHUE HKHUIAKOCTU?

3amaga 3. Jlns ompenenenus kodd@dUIMEHTa TTOBEPXHOCTHOTO HATSHKEHHUS BOJBI ObLIA
MCIIOJIb30BaHAa IMUIETKA C AUAMETPOM BBIXOJHOTO OTBepcTus 2 MM. Macca 40 kamenb oka3ajach
paBuoit 1,9T. KakuM 10 3TUM JaHHBIM TOJIYYHTCS 3HAYCHHE KOI(PPHUIMEHTA TOBEPXHOCTHOTO
HATSHKEHUS BOZBI?

6.I/13yquI/Ie HU30TCPMUYICCKOTO IIponecca

3amaua 1. JlaBneHue uaeanbHOro ra3a, IpU HEM3MEHHOW TeMIleparype, YBeIU4UIoch B 2
pa3a. Kak 1 BO CKOJIbKO pa3 U3BMEHWICS ero o0bem?

3amaua 2. B ropU30HTaIbHO PACIONIOKEHHOM LWIMHAPE HAXOIUTCS UICANbHBIN ra3 mpu
atMochepHOM JIaBJICHUUN (105Ha), 00BeM rasa B mumunape 0,0003m3, nnomans
us1 0,012m2. Kakyro cujly HYXKHO NPMIIOKHTH 9TOObI yAEpP/KUBATh MOPIIEHD MOCIE €ro cMelle-
Hus Ha 0,0375M Bpaso?

3anada 3. B nunuHIpuyeckoM cocyze Moj NOPIIHEM HaXOAUTCs UaealbHbIH ras, 1aBie-
Hue kotoporo 4-10°TTa u Temmepatypa 300 K. Kak Hago M3MeHHTH 00BEM Ta3a, HE MEHAS €ro
TEMIIEPATYPHI, YTOOBI IaBIIEHHE yBEIUIUIoch 10 0,8-106T1a?

7.I/IzyquI/Ie a,Z[I/Ia6aTHOFO paclinpeHus ra3oB

3anaua 1. Heo6xoaumo cxartk BO3yX OT o0beMa 10 M 10 o6bema 2107 M°. Kak Bbi-
roJiHee C)KUMATh: ainabaTHUYECKH U U30TEPMHUYECKH?

3amaua 2. Paccunrtarh, BO CKOJBKO pa3 M3MEHHUTCS YUCIO YJapOB, HCIBITHIBAEMbIX 1
cM? CTEHKH cocy/ia 3a | ¢ TpH JIBYKPaTHOM YBEIMUCHHH 00BEMa IBYXaTOMHOTO rasa B CIELyIO-
mux cioydasx: 1) nzo0apHoe pacuipeHue; 2) n30TepMHUUECKOe pacuIupeHue; 3) aauadaTuyeckoe
pacumpeHue.

3anaua 3. JIByXaTOMHEI ra3 3aHuMaet 00beM Vi = 0,5 i1 npu gasierun p;= 0,5 10° ITa.
['a3 cxuMaroT aguabaTHYeckH 10 HEKOTOPOIo JIaBJlIeHUsl p; U oobema Va, 3aTeM HpHU MOCTOSH-
HOM o0beMe Vo OXJaXAAl0T 10 IepBOHAYaIbHON TemnepaTypbl. [Ipu 3ToM naBiieHNe CTaHOBHT-
cst paBHBIM p3= 10° ITa. 1) Haueprute rpaduk sToro mpouecca; 2) Haiiaure o0beM Vy 1 1apie-
HUE Dy.

8.HccnenoBanne XapaKTepUCTHK IEKTPOCTATHYECKOTO TIOJIS

3anava 1. J/[Ba ToueyHBIX 3apsi/ia B BAKyyMe HaXOMASTCSI HA PaCCTOSTHUU 2 CM OT JIpYT JIpy-
23



ra. C kako#l cuiioil B3auMOJICHCTBYIOT 3apsi/Ibl, €CITH UX BEIIMYNHBI COOTBETCTBEHHO PaBHBI -4 U §
MkKn?

Bagaua 2. Kamis maccoit 107 rpaMma HaxOJUTCs B PAaBHOBECHUU B DJIEKTPUUYECKOM I10JIE
HanpsbkeHHOCThIO 98 H/Kin. Kakoii 3apsn umeet karuis?

3anava 3. Kongencarop eMkocteio 10 Mx® umeer snepruto 2 mJIx. Halitu pazHocts 1o-
TEHI[MAJIOB Ha 00KJIa/IKaX KOHAEHCATOpa.

9.MccnenoBanue sIBICHUS B3aUMHOM MHAYKIWH.

3amaua 1. JIBe KaTyImIKu HAMOTaHBI Ha OJUH OOIIMH cepAedyHHuK. OnpeneuTe uxX B3anM-
HYIO0 MHJIYKTHBHOCTb, €CJIM IIPU CKOPOCTH M3MEHEHHUs CHJIBI TOKa B mepBoi Karymke dli/dt = 2
A/c Bo Bropoii katymke uaayiupyercs DJ1C ej = 0,6 B.

3anava 2. Conenoup anuHo 20 cM M AMaMeTpPOM 4 CM UMEET IUIOTHYIO TPEXCIOWHYIO
0o0moTky m3 npoBoaa auameTpoM 0,1 mm. [To oOmMoTke coneHonma Teuet Tok 0,1 A. onmpenenuTsb
HANPSDKEHHOCTh W MHAYKIIUIO TIOJISE B COJICHOWIE, MHIYKTUBHOCTh COJICHOU/IA, YHEPTHIO H 00h-
€MHYIO TJIOTHOCTb SHEPTHH TOJIsl COJICHOU/IA.

3amaga 3. Korga Tok 2 MA momaercst Ha katymky co 100 BuTkamu, ¢ Hel CBsi3aH Mar-
HUTHBIN oTok BenuuuHoi 0,2 BT6. Haiiaute caMOUHIYKTUBHOCTD 3TOM KaTYILIKH.

3amaua 4. JIBa conenonpa ¢ uHayktuBHOCTsIMU L1=0,5T'H u Ly=0,3I'H cooTBeTCTBEHHO,
BCTaBJICHBI APYT B Apyra. [lJinHa U cedeHune COJIeHOUI0B MPAaKTUYECKU OJMHaKoBbIe. Onpeen-
T€ B3aUMHYIO UHYKTUBHOCTb COJICHOUIOB.

10.3aK0HOMEPHOCTH 3aTyXaIOUIUX JIEKTPOMAarHUTHBIX KOJICOaHMI

3anaya 1. KoneOaTenbHbI KOHTYp COCTOMUT U3 KOHJAEHcaTopa eMKocThio C=405 HdD, ka-
TYIKH ¢ HHAYKTUBHOCTBIO L=10 MI'H u conportusnenuss R=2 Om. Bo ckoibko pa3 yMEHbBIIUTCS
Pa3HOCTh MOTEHIIMAJIOB Ha OOKJIAKaX KOHJEHCATOpA 3a OJUH NEPHO]T KojaeOaHmii?

3amaua 2. KoneGatenbHblii KOHTYp umeer eMmkocTh C=1,1 H® u uHayKkTUBHOCTH L=5
MmI'H. Jlorapudmuueckuii nekpemenT 3aryxanus A=0,05. 3a xkakoe BpeMsi BCICICTBHE 3aTyXaHUS
notepsiercst 99% sHepruu KoHrypa?

3anava 3. Y4acTok LIENH, COCTOSIIIMM U3 MOCIE0BATENbHO COEMHEHHBIX KOHAEHCATOpa
R=5 OM u aKTMBHOTO CONPOTHUBIIEHHS], MOJKIIOUYNIN K BHELITHEMY IT€PEMEHHOMY HAIPSKEHHIO C
ammutynoit U,,=220 B. Ilpu »3ToM aMIumMTyna yCcTaHOBHBLIETOCS TOKa OKasajach paBHOM
I, = 10 A. Haiitu pa3zHocTb (pa3 MeXay TOKOM U BHEIIHUM HaIPsHKEHHUEM.

11.M3y4eHne HHAYKTUBHOCTH U KOHJIEHCATOPA B DJIEKTPUUYECKUX LIETISX.

3amaua 1. Kakoit 3apsan ycranoButcs Ha koHaeHcaTope C éMkocThio 1 Mk® mocie 3aMbl-
kaHus kmoya K B 1enu, cxema kotopoil nzobpakena Ha pucynke? Ilapamerpsl nenu: U=12 B,
R;1=3 Om, R,=1 Om, R3=2 Om, R,=4 OM. BHyTpeHHee conpoTuBIeHHE OaTapen paBHO HYJIIO.
T ——
Ry Ry

uj

o
R4
K

3amava 2. Karymky ¢ mHIyKTUBHOCTBIO 2 ['H, conepxariteli 200 BUTKOB muiomazaspo 50
cM? MOMEMmAT B OJHOPOJHOE MAarHUTHOE ToJe ¢ MHAyKuueit 60 MTu, mapamnensHol ocH Ka-
Tymkd. OOGMOTKY KaTyIIKH OXJIAXAAIOT JI0 CBEPXIPOBOJAIIETO COCTOSIHHS, @ 3aT€M MOBOpadH-
BaloT KaTymky Ha 60°. Kakoil CHIbl TOK BOBHUKHET B KaTyIlKe?
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3amaua 3. B cxeme, n300paxEHHON Ha pUCYHKE, EMKOCTh OaTaper KOHAEHCATOPOB HE
M3MEHsIETCs NpHU 3aMbikaHuu Kiroya K. Onpenenure éMKocTh KoHAeHcaTtopa C.

A
i

12.13y4eHune 3aKOHOB F'€OMETPUUECKON ONITUKHU

3amava 1. [1mockoe 3epkajio MoBepHYJIH HA yroj o = 17° BOKpyr ocu, JexKaIiel B II0c-
KOCTH 3epkania. Ha xakoit yron § moBepHeTcs OTpakKeHHBIN OT 3epKajia JIyd, ecl HallpaBlIeHUE
TaJIaf0IIEro Jiyda OCTaIOCh HEU3MEHHBIM?

3amaua 2. Onpenenure, Ha KaKol yroJ 6 OTKIIOHSIETCSI CBETOBOM JIy4 OT CBOETo MepBOHA-
YaJIbHOTO HAPABJICHHS MPHU MEPEX0/Ie U3 BO3/1yXa B BO/Y, €CJIM YTroJ MajeHus a = 75°.

3amaua 3. Onpenenure, BO CKOJIBKO pa3 UCTUHHAS IIyOMHA BOJOEMA OOJbIIE KaKyILIeH-
Csl, €CJIM CMOTPETH 110 BEPTUKAIH BHU3.

13.0mnpenenenne XxapakTepUCTUK JIMH3 PA3IMYHOTO TUTIA

3amaua 1. U3o0Opaxenue nmpeamera umeet BoicoTy H=2 cm. Kakoe dokycHoe paccTosiHre
F nomxHa uMeTh JIMH3a, pacoOOKEHHAs HA PACCTOSHUM f=3 M OT dKpaHa, YTOObl H300pakeHne
JAHHOTO IMpeIMeTa Ha dKpaHe umelo BeicoTy h=0,9 m?

3amaua 2. YenoBek 4UTAET KHUTY, Aepka ee Ha paccTtosHuu 50 cm ot ria3. Ecnu sto nmns
HETO PacCTOSIHUE HAMJTYYIIero BHICHUS, TO KAKOH ONTHYECKOM CHIIBI OYKH ITO3BOJISAT €My YUTATh
KHUT'Y Ha pacCTOsHUU 25 cM?

3anmaga 3. Ha pucyHke moka3aH X0J Jy4eil OT TOYEUHOTO MCTOYHUKA CBETa S Yepe3 TOH-

KYIO JIMH3Y. KaKOBa OIITHYECKas CHjIa DTOU J'II/IHSLI?
20 cMm
A

S/

Y

3anaua 4. [Ipenmer BbIcOTON 3 CaHTUMeETpa HAaXOAUTCS Ha paccTosiHUMU 40 CaHTUMETPOB
OT coOuparoiell TOHKOHN JuH3bl. OnpenenuTh BICOTY U300paskeHusl, €CJIM U3BECTHO, YTO OINTH-
YecKasi CHJIa JINH3bI COCTABIIAET 4 THONTPHH.

14.0Onpenenenrie 1IMHBI BOJHBI CBETA

3amauya 1. B onbite FOHra no nudpakuuy cBeTOBBIX BOJIH PACCTOSHUE MEXIY mmiensMu d
= 0,07 MM, a pacCTOsIHHE OT JABOWHOMN mmienu 10 3kpaHa D = 2m. [Ipu ocBemenun npudopa 3e-
JICHHBIM CBETOM PAacCTOSIHUE MEX/Y COCEHUMHU CBETJIBIMU TU(PPAKLIUOHHBIMU MTOJIOCAMH OKa3a-
nock paBHbIM Ah = 16 MM. OnipeniennTe JUIMHY BOJHBL.

3amaua 2. Ha skpaHe HaOiogaeTcs CHEKTP C MOMOLIbI0 AU(DPAKIMOHHONW pPELIeTKH,
umeronieit 500 mrpuxos Ha MuuMeTp. PaccrosiHue ot pemerku 10 s3xpana 40 cm. CrekTpainb-
Has JIMHMS B CIEKTPE MEPBOro MOPSAKAa HAXOAMTCA Ha PAacCTOSHUHU a=9 CM OT LIEHTPA dKpaHa.
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Onpenenurte JIMHY BOJTHBI HAOIIOJaEMON CIEKTPATLHOM JTMHUH.
15. UccnenoBanue AU paKkIIMOHHON PEIICTKH.

3amaua 1. JIudpakimonHas pemeTka pacioioKeHa MmapaiiebHO SKpaHy Ha PacCTOSHUHU
0,75 m ot Hero. OnpeaenuTe KOJIUIECTBO MITPUXOB HA | MM JuIst 3TOM TU(paKIIMOHHON pereT-
KM, €CJIA TIPU HOPMaJIHbHOM MaJCHUU Ha HEe CBETOBOIO ITy4yka ¢ JuIMHON BOMHBI 400 HM TIEpBBIi
I (paKIIMOHHBIA MAaKCUMYM Ha DKpaHe HAaXOJUTCSA Ha PACCTOSHHH 3 CM OT IEHTPAJIbHOU CBET-
JIOM II0JIOCHI.

3amaua 2. CBeT ¢ JIMHOW BOJHBI A=5461 aHTCcTpeM majaeT HOpMaJIbHO Ha AUPPAKIIUOH-
HylO pemérky. OQHOMY U3 TJIaBHBIX JU(DPAKIMOHHBIX MAKCUMYMOB COOTBETCTBYET YTOJ JIH-
bpakuum 35°, a HaMOOIBIIHMK TTOPSIIOK HAOIIOAAEMOTO CIIeKTpa paBeH 5. Halinure nepuos naH-
HOM PELIETKHU.

Cnpagka: 1 anrctpem = 1070 M.

3amaua 3. /ludpakiroHHas pelieTKa, MOCTossHHAs KoTopoi paBHa 0,004 MM, ocBelaeTcst
CBETOM C JUIMHOU BOJHBI 687 HM. [0 KakuM yriiom K penieTke Hy>KHO MPOBOAUTH HAOJIIOICHHE,
4TOOBI BUJETh U300PAKEHHUE CIIEKTPa BTOPOTO MOpsIKa?

16.13ydenue 3akoHOB GoTodIeKTpruIeckoro a3 dekra

3amaua 1. @OTOH C JUIMHOW BOJIHBI, COOTBETCTBYIOIIECH KpacHO# rpanune ¢orodpdexra,
BBIOMBAET 2JIEKTPOH U3 METAJUTMUECKOM MIACTUHKH (KaToJ1a), TOMEIIEHHON B COCY/l, U3 KOTOPO-
IO OTKa4aH BO3AYX. DIIEKTPOH PasTOHIETCS OJHOPOIHBIM AIIEKTPHUYECKUM TMOJIEM HaMpsKEHHO-
creio E=5-10?B/m. Kakoii myTh mpojeTen B 3TOM SIEKTPUYECKOM MOJE SIEKTPOH, €CIU OH
npuobpen ckopocTh U = 3 - 10°m/c? Penarusucrckue 5QpeKTsl He YUUTHIBATD.

3amaga 2. [Ipu 00ry9eHUN METaUIMYSCKOW TUIACTUHKY KBAaHTaMH CBETa ¢ dHepruei 3 3B
U3 Hee BBIOMBAIOTCS 3JIEKTPOHBI, KOTOPHIE MPOXOISAT YCKOPSIOUIYI0 pa3HOCTh moTeHnuanos U.
Pabora BbIxofa 3MeKTpOHOB U3 MeTalll A, =2 3B. Onpenenute yCKOPSIONIYIO pa3HOCTh MOTEH-
nuanoB U, eciu MakcuMaibHasi JHEPTHsl YCKOPEHHBIX 3JIEKTPOHOB E¢ paBHA yABOEGHHOI SHEprun
(OTOHOB, BHIOMBAIOLINX UX U3 METaJIA.

3amaga 3. Kpacnas rpanuna gorodddekra st BemectBa potokarona Ap=290 um. Ilpu
00JTy4eHUH KaToAa CBETOM C JUTMHOW BOJIHBI A JOTOTOK MPEKpAIaeTcs MPHU HAPSHKECHUN MEXTY
aHozioM ¥ karoaoMm U=1,5 B. Omnpenenute JIMHY BOJIHBI A.

17.I/I3yquI/Ie 3aKOHOB TCIIJIOBOT'O U3JITYYCHUA

3anaua 1. Haiitu temnepatypy T meuu, eciau W3BECTHO, UTO M3Iy4YEHUE M3 OTBEPCTHS B
Hell rromapio S=6,1 cM? mMeer mommHocTs N=34,6 Br. Usinyuenue cantarh GIU3KAM K H3ITY-
YEeHUI0 a0COIIOTHO YEPHOTO Tea.

3amaua 2. Kakyro sHepreTudeckyr cBeTUMOCTh R', uMmeer 3arBepaeBmnii cBuHen? OTt-
HOIIIEHWE YHEPreTHUECKUX CBETUMOCTEW CBUHIIA U aOCOJIOTHO YEPHOIo Tena JUlsl JTaHHOH TeM-
neparypsl k=0,6.

3anaua 3. [Ipunumas, yto ConHIle U3TydaeT Kak YepHOe TeNo, BEIUUCIUTh €r0 SHEPreTH-
YECKYI0 CBETUMOCTh M U Temneparypy T ero noepxHoctu. COMHEUHBIN AUCK BHJEH C 3€MIIU
non yrioM 3=32°. Conneuynas nocrostaaas C=1,4 KZ[)K/(MZ-C).

IIpoBepka BBINOJIHEHUS] CAMOCTOSITeNIbHONH padoThl. CamocTrosATenbHas paboTa Ha-
IIPaBJI€HA Ha CAMOCTOATEIbHOE OCBOEHUE U 3aKPEIICHUE PE3YJIbTaTOB O0yUEeHHUS.
CamocrosTenbHas NOArOTOBKAa O0yYaromIMXCs MO AUCLUUIUIMHE MPEAINoiaraeT cieayro-
e BUJbI U (hOpPMBI pabOTHI:
o Cucmemamuyeckas npopabomka KOHCNEKMO8 3aHAMUL, Y4eOHOU U CneyuanbHol mexHuie-
CKOU TUmepamypeol.
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o CamocmosamenvbHoe uzyuerue Mamepuaild U KOHCHeKMUposanue J1eKyull no y4eOHoll u cne-
YUATLHOU MeXHUYeCcKoU aumepamype.

e Hanucanue u 3awuma 0ok1aoda, n0020MosKa K coobweHuto uiu becede Ha 3aHAmMul no 3a-
O0anHOU npenooasamesiem meme.

e Buinonnenue pacuemmuvix 3a0aHull.

o Ogopmnenue omuemos no 1a60pAMOPHLIM U NPAKMUYECKUM pabomam, u no020MmoeKa K ux
3awume.

IIpoBepka BBINOJHEHMsI KOHTPOJbHBIX pador. KoHTponbHas paboTa IMpOBOIUTCS C
LENbI0 PE3yJbTaTOB OOYUYEHUS U IMOCIEIYIOIIEro aHajlnu3a THUIHYHBIX OUIMOOK M 3aTpyJHEHUN
0o0y4aromuxcsl B KOHIE U3y4eHUs] TeMbl WM paszaena. CorlacHO KalleHAapHO-TEMAaTUYECKOMY
IUTaHY TUCUUTUIHHBI IPEIyCMOTPEHO MPOBEICHUE CIECAYIOIUX KOHTPOJIBHBIX pa0oT:

Konrponsnas padot Nel mo pazneny «MexaHuka»

KonTponbnas padot Ne2 no pazaeny «MosekyinspHas GU3nKa U TEPMOIMHAMHKA

KonTpomnbHas padot Ne4 o pazaeny « IIeKTPOAMHAMHUKA

Kontponbnas padot Ne3 no pazneny «Konebanus 1 BOJHBI

Konrtponsnas padot Ne5 mo pazneny «Ontuka

KonTponbnas padot Neb mo pazaeny «31eMeHThl KBAaHTOBOU (DU3UKU

KonTpoJbHbIe padoThl
Kourpoabhas pa6ora Nel nmo pasgeny «MexaHukay

Bapuanr 1

Yactp A

Al. V3MeHeHHME CKOPOCTH Tela MAaccod 2 Kr, IBIKYIIErocs Mo ocu ~somucwiBaeTcss (HOpMyIoit

Ve = Vox + Gul srpe vo, = 8 M Jefx = —2 M/ CZ’ f — Bpems B cexyHaax. KakoBa KMHETHYECKas
SHeprus Tena yepes 3 ¢ mocie Hadana orcuera BpemeHnu? (OTBET naiTe B HKOYIISX. )

A2. SIyK TSHYT 10 3eMJIE 3@ BEPEBKY 0 TOPU3OHTAILHOM OKpy)kHOCTH muHoi [, — 60 Mc noctosu-
HOI TI0 MOJZLYJIO CKOPOCTBIO. PaGoTa cumbl Taru 3a omuH 060pot mo okpyxHoctH A = 3 K/[K.Uemy
PaBeH MOJYJb CHJIBI TPEHHUS, IEHCTBYIOIIEH Ha SIIUK CO CTOPOHBI 3€MIIU?

A3. TaHK ABHKETCS CO CKOPOCTHIO V1 = 18 Km / 1,a TPY30BHK CO CKOPOCTBIO V2 = 72 KM / “.Mac-
ca tanka m — 36000 Kr.OTHOWEHNE BETMYKMHBI MMITYJIbCA TAHKA K BEJMYMHE MMITYJIbCA TPY30BUKA
paBHoO 2,25. Uemy paBHa Macca rpy3oBuka? (OTBeT galiTe B KWJIOTpamMMax.)

Ad. Baron maccoii 30 T, ABHXKYIIUICS CO CKOPOCThIO 2 M/C TI0 TOPU30OHTAIIBHOMY Y4aCTKY JOPOTH, CTaj-
KUBAETCS C TIOMOIMIBIO aBTOCIENKH C HETMOIBMKHOHN 1uaTtdopmoii Maccoit 20 1. Uemy paBHa CKoO-
POCTH COBMECTHOTO JBM)KEHHS BaroHa U miaatqopmbl?

AS. Onpenenure cuiy (B H), mon nelictBueM KOTOpO TepeMeniaeTcs Ipy3, €Clid Ha KaKIble 5 M MyTH
3arpaunBaercs 2150 [Ix sHeprun. Cuna AeWcTBYeT MO YIJIOM 60° x HAIIPaBJICHUIO ABUKCHUS.

A6. JlBa Tena MmaccaMH My U M, JIBUTAINCH HABCTPEUY APYT IAPYTY CO CKOPOCTSIMU COOTBETCTBEHHO 4 M/C
u 20 M/c ¥ B pe3yibTaTe adCONIOTHO YIIPYroro yuapa oOMEHSJIMCh CKOPOCTsIMH. KakoBo COOTHOIIEHUE
Macc 3TUX Teda My/m.

Yacte B

B 1. YcranoBure COOTBETCTBHE MEXAY Ha3BaHMUSAMHU (OPMYJI, OTHOCSIIMXCS K 3aKOHAM COXPaHEHHs, U
camMumMu (popmymnamu.

HA3BAHUS ®OPMYJI D®OPMYJIbI
A. 3aKOH COXpaHEHHs UMITYJIhCa mo?
1. >
b. Mexanudeckast paboTa 2. F-s-cosa
B. 3akoH coxpaHeHUs YJHEPTUU 3. EqtEaq=EptEw
I'. TorenuuanbHas sHeprus aedop- k x2
MUPOBaHHOW TPy KHHBI 4. o
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= g _ ) ndl
5. MO, + MO, +... =M/ + MO, +...

A b B I

B2. Teno maccoii 1 xr, OpOIIEHHOE C BBIIIKU B TOPH30HTAIILHOM HAINPAaBJICHUU CO CKOPOCThIO 20 M/C, ue-
pe3 3 ¢ ynano Ha 3emiio. KuHeTnueckast sHeprus Tella B MOMEHT y/apa o 3eMITIO paBHa ... J[x.

Yacte C

C1. Ot ynapa xomnpa maccoit 450 Kr, majaroniero ¢ BEICOTH 5 M, cBasi Maccoi 150 kr morpysxaercs B
rpyHT. OmnpenenuTb CKOPOCTh, KOTOPYIO MPUOOPETET CBask B pe3yibTaTe ynapa, CIYUTas ero abCOIFOTHO
ynpyruM. M3MeHeHreM NOTEeHIIMAILHOM SHEPTHH CBau MpeHeOpeYb.

Bapuanr 2

Yacth A

Al. CamocBan Maccod Fr( NpPH IBIJKEHMHM Ha IIyTH K Kapbepy HMMeEET KHHETHYECKYI BHEPTHUIO

25 10° /12K KakoBa ero knmeridaeckas SHeprus mociie 3arpy3KH, ¢CITH OH JABUTANCA C TPEXKHEi CKOpO-
CTBIO, @ Macca €ro yBelInyuiach B 2 pasza?

A2, JIeOeqka paBHOMEPHO TTOAHUMAET Ipy3 Maccoi 200 kr Ha BBICOTY 3 M 3a 5 ¢. KakoBa MOIIHOCTE ABU-
ratens nebenkn? (OTBET B BaTTax.) YCKOpEeHHE CBOGOIHOTO NaCHNs IPUHATE paBHBIM 10 M/c2.

A3. ABTOMOOWIB JBHXKETCS CO CKOpPOCThIO VI = 90 KM/ “9,a MOTOLUMKI CO CKOPOCTHIO

vo = 180 KM/ 9.Macca morormkiaa 711 = 500 Kr.OTHoOIIEHHE UMITYIIECA ABTOMOOHIISA K UMITYJIbCY
MoTOIMKIa paBHO 1,5. UeMy paBHa Macca aBToMoOmiIst? (OTBET MpUBENUTE B KIIIOTPAMMaX. )

Ad4. Baron maccoit 60 T, IBHXKYIIHMICS CO CKOPOCTBIO 4 M/C TI0 TOPU30HTAILHOMY ITyTH, CTAJIKUBAETCS C
HEToABWXHOH mnardopmoii Maccoii 40 T. YUeMy paBHa CKOpPOCTh COBMECTHOTO JIBIKEHHS BaroHa M Iuiat-
¢dhopmer?

AS. Onpenenure ko3 duireHT sxecTkocTH npyxuHbl (B H/M), ecnu nipu ee cxxatun Ha 24 cM, oHa o0ua-
naet sHeprueit 1,44 JIx.

A6. Temo Maccoii 2 Kr OpoIIeHo TOJ YTIIOM K TOPU30HTY C HadanbHOU ckopocThio 20 mM/c. Makcumainb-
Hasi BBICOTa oJbeMa Tena 5 M. OnpefenuTs KHHETHUECKYIO SHEPTUIO TeJIa B BRICIIEH TOUKE MOABEMA.

Yacts B

B1. YcraHoBuTe COOTBETCTBHE MEXIY Ha3BaHUSAMH (POPMYJI, OTHOCAIIMXCS K 3aKOHAM COXPaHEeHUs, U
caMHMHU QOpMYIIaMH.

HA3BAHUS ®OPMYJI ®OPMY.JIbI
A. Mexanundeckas padorta muo?
1. >
b. 3akoH coxpaHeHMs SHEPTHH 2. F-s-cosa
B. 3akon coxpaHeHus UMIyIbCca 3. EntEq=EptEo
I'. TlorennmanbHas >Heprus JehopMUpPO- kx2
BaHHOW TPYKUHBI 4. o

5. MO, + MO, +... =M/ + MO, +...

A b B I

B2. Mexny mapom Maccoi 2 Kr, KHHETHYecKas 3Heprua kotoporo 1 J[x, n mapom maccoil 1 kr, Haxo-
JSIIIUMCSI B TTIOKO€ IIPOU30LIUIO0 a0COJIIOTHO HEYIIPYroe LEHTpajIbHOE coynapeHue. Vi3MeHeHne uMILynbca
IIEPBOrO LIapa B pe3yJibTaTe yAapa paBHO KI-M/C.

Yacte C

28



C1. Ilyas maccoit 20 T, UMEMOIIAsA TOPU3OHTAILHYIO CKOPOCTh 860 M/c, momagaeT B JCPEBSHHBIH
Opycok Maccoil 5 Kr, Iexxalmuid Ha Toy, 1 npoduBaeT ero. OnpenesuTh CPEAHIOI CUITY COMPOTHUBICHUS
JBWKEHUIO ITyJTH B OpycKe, eCIi MyJisl BbUIETaeT U3 Hero co ckopocThio 510 m/c. TommuHa Opycka 25 cM.
Tpennem Opycka o 1Mo mpeHedpedb.

KonTtpoannas padota Ne 2 o pazgeny «MosaekyasipHas Gpu3NKa 1 TEPMOAUHAMHKA)
KontponbHas pabora

Bapuanr 1
1. Mo>HO 11 B IMHKOBOM COCY/I€ pacIuiaBUTh amtoMuHuid? OTBET 000CHYyTE.
2. Kakoe KOIMYECTBO TEIUIOTHI BHIACIUTCS MPH KOHACHCALMU BOASHOTO CTOTPaAyCHOTO Mapa Maccou 5
Kr?
3. Kakoe KoJM4ecTBO TEIIOTHI BELACIUTCS MPH KPUCTALTH3ALMHT U OXJIAKICHUU 1,5 KT 4yTryHa 0 TeM-
nepatyps 20°C?
4. Kakoe KOJIMYeCTBO TEIUIOTHI HEOOXOAMMO TSI HarpeBaHUs aTFIOMUHUEBOH JIOKKH Maccoi 50 T Ha
50°C?
5. B kene3nslit koTén Maccoit 10 xr HanuTa Boxa Maccoi 20 kr. Kakoe Koln4ecTBO TeIUIOTHl HY>KHO Tie-
penaTh KOTIIy ¢ BOJOM JJIs1 ©3MEHEHUs uX Temnepartypsl ot 10 no 100°C?
6. CKOJBKO KEpOCHHA HAMIO CKeYb, YTOOBI HarpeTh 3 Kr BoAsl Ha 46 °C? Cynrtath, 9TO BCS DHEPIHS, BbI-
JIeJIeHHas IPY CTOpaHUM KepPOCHHA, UAET Ha HarpeBaHUe BOJIbI.
7. Kakoe KoJIM4ecTBO TeIJIOThI MOTPeOyeTCs, YTOObI B METAILTMYECKOM ualiHuKe Maccoit 700 r BCKHUIIs-
TUTH 2 KT BoAbl? [lepBoHavYanbHO YailHUK ¢ BOoM umenu temneparypy 20°C. Y aenpHas TEIII0OEMKOCTb
merana 51,52 kJx/xr-°C
8. Bouy npu temmeparype 25°C cMmeranu ¢ Boxoii ¢ Bofoii mpu temieparype 90°C. Onpegenure 0THO-
LICHUE MACChl XOJIOIHOM BOJBI K Macce ropsiueid BOAbIL, €CJIM YCTAHOBUBILASICS TEMIIEPATypa paBHA 40°C.
BapuanT 2
1. MosHo 1 B OyMa)XHOM COCYJie BCKHITATHTH Boy? OTBET 000OCHYHTE.
2. Kakoe KOIMYECTBO TEIIOThI HEOOXOLMMO ISl HCIIAPEHHS BOIBI Maccoii Skr mpu t=100°C?
3. Kaxoe xonmuecTBO TEIIOTH BELACTUTCS MPH KPUCTAIUTH3AINA U OXJIXKICHUH 3 KT IWHKA JI0 TeMIIe-
patypsi 20°C?
4. Kaxoe KOJTHYECTBO TEIIOTHI BBLICIACTCS IPU OXIAXICHIH Thaa Maccoii 200 r ot 0°C o -10°C?
V ierbHast TeroeMKocTs baa = 2100 x/(kr-°C).
5. Kaxkoe xonnuecTBO TeIoThl HEOOXOUMO ISl HArpeBaHUS BOJIBI, Macca KOTOPOH 5 KT OT 20°C o
100°C B amoMuHHEBO# KacTproie Maccoii 800 r?
6. Ckonbko qpoB Hazno cxeusb B neuke ¢ KI1J1 40%, utoOsb! mosryunts u3 200 Kr cHera, B3ATOrO IIPH TEM-
nepatype -10°C, Bozty mpu 20°C?
7. Kakoe KOIM4YeCTBO TEIUIOTHI MOTPEeOyeTCst, YTOOBI B METAIUTMYECKOM YaitHuKe Maccoi 500 r BCKHIIs-
Tuth 1, 2 Xr Bonbl? [lepBoHayanbHO YaitHUK ¢ B0 umenn temiepatypy 20°C. Y nenpHas Termioem-
KOCTh MeTajia 336 KI[)K/KF'OC
8. Boay npu temmeparype 12°C cmenranu ¢ Boj1oii ¢ Bozoit mpu Temmeparype 100°C. Onpenenute 0T-
HOIIIEHHE MACChl XOJIOAHOM BOJBI K Macce ropsvei BOJIbl, €CIIM yCTaHOBHBILASCSA TEMIIepaTypa paBHa
50°C.
Bapuanr 3
1. Mo>XHO i Ha TOJICTOCTEHHOU METHOW CKOBOPOIe TIPH KOMHATHON TEMIIEPATYyPE MPEBPATUTH B JIE]T
100 r BozBI IpH TEMIIEPATYpPE 0°C 3a 10munyT. OTBET 0OOCHYITE.
2. Kakoe KoIM4ecTBO TeIIOTHI BBIICIUTCS MTPHU KOHICHCAINH [TapOB CITUPTA Maccoil Skr?
3. Kakoe KoJIM4ecTBO TEIUIOTHI BBLICTHUTCS MPH KPUCTAIUTH3AIUH U OXJIQXKICHUH 2 KT 0JI0Ba JI0 TeMIIepa-
Typs1 20°C?
4. Kakoe KOIHYECTBO TEIUIOTHI BBIIENACTCS MPH OXIAKICHHH BOAbI Maccoit 100 r ot 90 mo 20°C?
V ierbHast TerIoeMKocTs Bobl = 4200 [ix/(kr-°C).
5. Kakoe koiam4ecTBO TEIUIOTEI He0O0X0auMo, 9T00sI HarpeTh 1 11 Boasl ot 20°C mo 100°C? Boga marpe-
BaeTCs B AFOMUHUEBOM KacTprosie Maccoit 200 r. TerioBeIME MOTepsMU TpeHeOpeYb.
6. CKOJBKO CITUPTa HAJIO CIKEYb, YTOOBI HArPeTh BOy Maccoii 2 kr Ha 29°C? CunTtaTh, 4TO BCS DHEPTHS,
BbI JIEJICHHAS TIPY CTOPAaHUM CIIAPTA, UAET HA HarpEeBaHUE BOJIBI.
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7. Kakoe KoJM4ecTBO TEIUIOTH TOTPe0yeTCs, YTOORI B METAJUTHUECKOM YaitHuKe Maccoit 600 T BCKHUTIS-

TuTh 1,5 KT Bopl? IlepBoHaUanpHO YaltHUK ¢ BoAol uMenn Temrepatypy 20°C. Y menapHast TeTIOEMKOCTh

Metamia 656 kJx/kr-"C

8. Boxy npu temmeparype 18°C cmeranu ¢ Bos1oii ¢ Bogoit mpu Temneparype 95°C. Onpenenure oTHO-

IICHHE MacChI XOJIOIHOM BOIBI K MACCE TOpsdeil BOJIBI, €CIIM YCTAHOBHBIIAsCS TeMiepaTypa pasua 60°C.
Bapwuanrt 4

1. MO3HO JIM MCTIAPUTh KUIISTOK MPH TeMIIEpaType OKpyxkaromero Bo3ayxa -50°C? Otser obocHyiite.

2. Kakoe K0oIM4ecTBO TEIJIOThI HEOOXOAMMO JJIs MCIIAPEHHUs CIIUpTa Maccoit 2,5 kr?

3. Kakoe KoJIM4ecTBO TEIUIOTHI BBIICIHUTCS MPH KPUCTAIUTH3AIUH U OXJIKICHUU 1,2 KT jkernesa 10 TeM-

neparypsi 20°C?

4. Kakoe KOJIMYeCTBO TEIJIOTHI BBIACIUTCS IPH KOHAEHCALMH 2 KT TIapa, B3ATOr0 PH TeMIepaTrype Ku-

TIEHUs, ¥ TIOCTIEAYIOMIero oxaxaeHus Boabl 10 40 °C mpu HopMaIsHOM aTMOC(hEepHOM JaBICHUHN?

5. Kakoe konn4yecTBO TEIIOTh HEOOXOMMO JJIsl HArPeBaHUs CTAILHOM JeTanu maccoit 500 r Ha 20°C?

6. Kaxoe xonmuuecTBo OeH3MHA OTpeOyeTcs, YTOOBI B METANTMYECKOM YaiiHIKe Maccoil 700 r BckuIs-

TUTB 2 KT BOIBI?

7. Kakoe KoJM4ecTBO TEIUIOTH TOTpedyeTcs, YTOORI B METAJUTHUECKOM JaitHuKe Maccoit 800 T BCKHUTIS-

TuTh 1,4 Kr Bosbl? IlepBoHavanbHO YaliHUK ¢ BoJoW uMenu temnepatypy 20°C. VY aenpHas TEII0eMKOCTb

metasmia 726 kJbx/kr-"C

8. Boxy npu Temmepatype 22°C cmermani ¢ BOJIO# ¢ BOIOI [pU TEMIEPATYPE 98°C. Onpeaenure 0THO-

IIEHHE MAacChl XONOIHOM BOBI K MACCE rOpsdeil BOJIBI, €CIIM yCTAHOBHBIIAACS TeMiepaTypa pasHa 55°C.

Baset 3a otBethI: 1 Bompoc 1 6armr, 2-8 3amaun — 2 6ana 3a npaBuiIbHOE perrenue; (-1 6amn) — cHuMa-
eTcs 3a OUIMOKHU B PaCYETHON YacTH

11-15 GanoB — OTIIMYHO

7-10 6amIoB — XOpoIIo

4-6 6aIIOB — yIOBIETBOPUTEIEHO

3 Gana U MeHee - HeYAOBIECTBOPUTEIEHO

[IpaBuiibHBIE OTBETHI

1 BapuaHT 2 BapuaHT
1. Her, 1.x. t,, 1uHKa MenblIe b, amomunus, T.e. 1. MOXHO, m.x. menioemMkocms 600bi 8bluie
LIMHKOBBIA COCY[l pacIjIaBUTCS paHblIe menioemMKocmu bymazu, oymaza He cmodicem
Hazpemuvcsi 00 memnepamypbl 60320PaHUs
2. 11,5 MIx 2. 11,28 M/Ix
3. 1,1658 MIx 3. 490,37 MIx
4. 7974 M]Ix 4. 4200 Ix
5. 797.4 MJIx 5. 1,74 MIx
6. 0,0135 kr 6. 22,09 xr
7. 3,557 xJIx 7. 13,84 M]JIx
8. 0,77 8. 0,56
3 BapuaHT 4 BapuaHT
1. Her, T.x. y Meau O6onbmii KO3pGUIUEHT 1. Ecnu pe3ko yBeTUYUTH IUIOIAh UCTIAPEHUS,
YIENbHON TETJIOEMKOCTH, Y€M Y BOZBI BBIIIJIECHYB BOZy C OOJIBIION CKOPOCTBIO
2. 5500 kJIx 2. 2,75 10° JIx
3. Qo=96,672 MIx 3. 824,51 MTx
4. 29,4 x]Ix 4. 5,02 MIIx
5. 350,35 x/Ix 5. 5000 x/x
6. 0,00696 xr 6. 0,652 xr
7. 547,06 xkIx 7. 46,934 M]JIx

KonTpoabsnas padora Ne3 no pasjaeiny «JeKTpOMarHeTu3m»

| BapuanT
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VYyacTok npoBogHUKA ATUHOM 10 M HaXOIUTCS B MArHUTHOM MoJie uHAyKiuen 50 mTo.
Cwita 3IeKTPUIECKOTO TOKa, MPOTEKAIOIIETo o mpoBoaHuKY, 10 A. Kakyto padory co-
BepIIaeT cujia AMIiepa pu NepeMeIleHnH MPOBOHNKA HA 8 CM B HAMPABJIEHUH CBOETO
nercteus? IIpoBOgHUK pacniosioKeH NEePIeHIUKYIIIPHO JIMHUSM MarHUTHOM MHIYKIUU.
DIIEKTPOH JABUKETCS MO OKPY>KHOCTU PagnycoM 4 MM NEPICHAUKYIISIPHO K TUHUSM UH-
JYKIIMU OJJHOPOJHOI'0 MAarHUTHOTO 1oJisi. CKOPOCTh AJIEKTpOHA paBHa 3,5° 10° m/c. Pac-
CUMTANTE UHAYKIIMIO MAarHUTHOTO TOJIA.

Ornpenenuts CUily TOKA, MPOTEKAOILETO MO MIJIOCKOMY KOHTYPY IIIOIIAABI0 5 cM?, Haxo-
JAIIEMYCsl B OJHOPOIHOM MarHUTHOM Toie ¢ uaaykiuen 0,5 T, eciin MakCUMaIbHbBIN
MEXaHUYECKUI MOMEHT, JEHCTBYIOIIUI CO CTOPOHBI 1MoJIs1, paBeH 0,25 MH M.

DJIEKTPOH U MPOTOH, IBUTAsICh C CKOPOCTHIO 4 10° m/c, BreTaroT B OJHOPOJIHOE MArHUT-
HOE 1osie MHAYKuue 75 MTi nepneHaAuKyasspHO JIMHUAM UHAYKIUKA. Bo CKOJIbKO pa3
OTJIMYAIOTCS PAUYChl KPUBU3HBI UX TPACKTOPHIL?

[Tonmwxatomuit Tpanchopmatop ¢ koddduirentom Tpanchopmaiuu 10 BKIIOUYEH B CETh
¢ HarpspkenreM 127 B. ConporuBienue BTopuyHoi 00MoTKH 2 OMm, cuia Toka 3 A. On-
penenuTh HaNpsHKEHHE Ha KJieMMaX BTOpUYHO 00MOTKU. [loTepsimu sHepruu B nepBuy-
HOU 00MOTKE peHeOpeyn

Ha manere X mastHuk nouHoi 1400 MM coBepiraer kosebanus ¢ yacroroi 31, Kako-
BO YCKOPEHHE CBOOOIHOTO MAJICHUS Ha TUTaHeTe?

Il BapuanT
B BepTuKanbHOM OAHOPOAHOM MAarHMTHOM I10JI€ HA JIBYX TOHKUX HHUTSX IOJBE-
IIIEH TOPU30HTAJIBHO MPOBOAHUK JJMHOM 20 cM u maccoit 20,4 r. UHaykius mar-
HUTHOTO ToJist paBHa 0,5 Tn. Ha kakol yros oT BEpTHKaIu OTKJIOHSTCS HUTH, €C-
JIM CUJIa TOKa B MPOBOJIHUKE paBHA 2 A?
[IpoTOH ABUXKETCS O OKPY>KHOCTH pagnycom 14 MM NeprneHIuKYIISPHO K JTUHUSIM
WHIYKIAA OAHOPOAHOTO MAarHUTHOTO T0Jist. CKOPOCTh JIEKTPOHA paBHA
3,5 10° m/c. Paccunraiite WHAYKIHWIO MAarHUTHOTO TIOJIS.
N3 npoBosioku aiuHOM 20 ¢M caenanu KBaJapaTHbIN KOHTYpP. BeuucanTe Makcu-
MaJIbHBIW BPAIAKOIINIA MOMEHT CUJI, JEUCTBYIOIINM HA KOHTYpP, IOMEIIEHHBINA B
MarauTHoe nosie ¢ uaaykuuen 0,1 Ti. [To konTypy Teuer Tok 2 A.
Hampsixenne B nepBuyHoii o6MoTke Tpancopmartopa 120 B. Kakoe HanpsikeHue
BO BTOPUYHOM 1IeTH, €ClY NepBUYHAs KaTylika cojaepxkuT 100 BUTKOB, a BTOpUY-
Hasg 1000? IToTepsimu sHEprUU IpeHeOpeUb.
JlBa nipoToHa, aBHrasch ¢ ckopocthio 4 10° m/c 1 5 10° m/c, BreTatoT B 0HOPOI-
HO€ MarHUTHOE MoJie HHAYKIUer 75 MTI neprneHauKyIsipHO JUHUAM UHIYKIIUH.
PaccuuTaiite pagnycbl KpUBU3HBI UX TPACKTOPHIL?
Ha nnanere MasTHUK coBepiiaeT kojebdanus ¢ nepuogaom 1,25 c. KakoBo
YCKOpEHHE CBOOOTHOTO MaJICHUs Ha IJIaHeTe, eCiu JyIMHa MasTHuka 1,25 m?

Kounrtpouabnast pa6ora Ned no pazaeny «KojiebaHusi 1 BOJTHbI»

Bapuant 1
Yacts A

Buvibepume ooun eepmwiti omeem.

1. Yro siBNISE€TCSI OCHOBHBIM IPU3HAKOM KOJI€0aTEeIbHOTO IBHKCHHUS?

1) W3MEHEeHHE CKOPOCTHU Tella C TCUCHHEM BPEMEHHU 2) M3MECHEHHUE YCKOPCHHMsI Tejla C Teue-
HUEM BPEMEHHU

3) moBTOpEHHE JBMKEHUS TEJa Yepe3 OJMHAKOBbIC IPOMEKYTKHA BPEMEHHU

4) mepHoANYECKHE H3MEHCHHS CKOPOCTH M YCKOPCHHS Tella
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2. B KakuXx U3 MpE/ICTAaBICHHBIX HA PUCYHKE CIYYacB aMILTUTY/IbI KOJIcOaHU T OTHHAKOBBI?
1) Aub =
2) BuA :

3) buB o]

" .
-1 e - 3
4) aMIUTATY/BI BCEX KOJICOAHUN OJJMHAKOBBI - G i
Cu B x
B
4 /
| AR ES "
—4
.

X

. oM B

H

oM r

b D R S

_ ﬂv Ie

3. Ompexnenure nepuoa KojaedaTeIbHOTO IBHKCHHS, H30- v chi Opa-
YKEHHOTO Ha PUCYHKE. 8
1) 2¢ 4 /

] M i .
2) 4c . I e
3) 6¢ I
4) 8c

4 4. Ha pucyHke n300pakeH MaTeMaTHYeCKUH MasTHUK. B Kakoil Touke K-
i HeTHYeCKas dDHeprusi MasTHHKA MaKCHUMaJbHa?
P 1\
/ : \\\ 1)A 2)b 3)B 4)Bo Bcex TOYKax OJMHAKOBA
A
\

o

5. HeoOx0oauMo SKCIEpUMEHTAIbHO YCTAaHOBUTH 3aBUCH-
MOCTh IEepuojia KoyIeOaHWH NPY)KUHHOIO MasiTHHUKa OT MaccChbl
rpy3a. Kakue u3 npemiokeHHbIX Ha PUCYHKE MasiTHUKOB I10[-
XOJAT 1t 3Toro omnsita? (Bce mpyxuHbl n300paXxKeHbl B Hesle-
(bopMUPYEMOM COCTOSIHUN).

1) Aub

2) buB

3) Bul

4) AuB

6. B Bo3ngyxe pacmpocTpaHsieTcs 3ByKOBas BOJIHa. PaccTossHue OT 0671aCTH MOBBIILIEHHOTO
JaBJIeHUs 10 Onmrkaiiiei 00JacTH MOHM>KEHHOTo faBieHus 10 cM, paccTosiHue MEeXy Osn-
KalIMu 007acTAMU MOBBIIEHHOT0 JaBiieHus 20 cM, Mexy OirxaiimumMu 001acTIMU TOHU-
xeHHoro nasienus 20 cM. KakoBa anuHa 3ByKOBOM BOJTHBI?

1) 60cm 2)40cm 3)20cm 4) 10 cm
7. OO0s3aTeNbHBIMU YCIOBUSMHU BO30YKAEHUSI 3BYKOBOW BOJIHBI SIBJISIFOTCS:
A - HanmuuMe UCTOYHMKA KojeOaHuil, b - Hamumuume ympyroit cpeasl, B - nanmuume nmpubopa ans
peructpanuu 3Byka. [IpaBuibHBIM SBISETCS BBIOOP YCIOBHM
1) Aub 2)buB 3)AuB 4)A,buB
Yacrs B.

8. Tpu MCTOUHUKA U3/1AI0T 3BYKH C PA3TMYHBIMU XapaKTEPUCTUKAMH. Y CTAHOBUTE COOTBET-

CTBUS YTBEPKJIEHUH U3 JIEBOTO CTOJOIIA TaOIUIIBI ¢ UX TpapUKaMu B IIPaBOM CTOJIOLE.
YTBEPX/IEHUA I'PA®UKU
3ByK HauOOJIbIIEH TPOMKOCTH




b. 3Byk HaubomnbIIei BBICOTH TOHA

Pewume 3aoauu.

9. MarepuanbHas Touka 3a 1 MuH coBeprmia 300 xonebanuii. OnpeaenuTs Nepruo U Jac-
TOTY KOJIeOaHUH.

10. 3Byk B Bojie pacmpoctpaHsiercs co ckopocthio 1400 m/c. Uemy paBHa JyTHHA BOJIHBI 3BY-
Ka, BBI3LIBAEMOI'0 HCTOYHHKOM KoJiebanuii ¢ yactoror 200 I'i1?

YACTGB C.

Pewume 3aoauy.

11. I'py3 noaBenieH HA HUTH U OTKJIOHEH OT IMOJIOKEHUS PAaBHOBECHSI TaK, YTO €ro BBHICOTA
Haj 3emuieit yBenuumiaachk Ha 20 cM. C Kakol CKOPOCTHIO TeNlo OyIeT IPOXOAUTH MMOJIO0KECHHE
paBHOBECHS PU CBOOOTHBIX KOJICOaHUIX?

Bapuanr 2
Yacrs 1.
Buvibepume ooun eeprwiii omeem.
1. Kakue u3 nepeuncieHHBIX HIDKE SBJICHUH SBIISTIOTCS MEXaHHUSCKHUMH KOJIeOaHUsIMU ?
1) najieHue s0JI0Ka ¢ BETKU Ha 3eMit0  2) nBrkeHue JIyHbl Bokpyr 3emin

3) ABMKEHUE UTJIbI LIBEHHONW MaIIMHBI HO BPEMsI pa0OThI
4) npopoiKeHue ABUXKEHHUs aBTOMOOWIIS [TOCIIe HaXaTusl Ha TOPMO3
2. Onpenenute aMIUTATYAY KOJIeOATeIILHOTO IBIKEHUS, H300pa- .. oy

JKCHHOI'O Ha pUCYHKE. L

1)2cm o /\ /
2) 4 cm T7 3 N ¢ A e
3) 6 cm 4 \/

4) 8 cMm ’

A X, oM B
3. B Kakux U3 NpeICTaBIEHHbIX Ha - “"'2 t 2
1
PHCYHKE cIy4aeB Mepuo/ibl Koneda- 1 \ / 9
HHUH OMHAKOBEI? i N3 R » G
—14 .
1) Aub 3
2
2) buB
3) BuA x, oM B x, CM r
o 59 4
4) nepuoabpl  BCEX  KoJjeOaHWi s / M
OJIMHAKOBBI 0 - | - o
~41 2 W " 2 S
% s

4. T'py3, NpUKpEIJIEHHBIN K MPYXUHE, cOBepIlaeT KonebaHusi Mexay Toukamu 1 u 3. B xakom
MI0JIO’KEHNH TIOTEHIMANIbHAS SHEPTUS MasTHUKA UMEET HaUMEHbBIIIEE 3HaUEHUE?

;ig::gg:@' 1) B mepBoM

2) BO BTODOM
w\“@ 2 3) B TpeTbeM
; 33
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4) BO BCEX ITIOJIOKEHHAX ITIOTEHIIVAJIbHAS JQHEPTUA O HAKOBa

5. B 9KCIEpHMEHTAIBLHOM MCCIIENOBAHMH YCTAHOBIIEHO, YTO PH HEU3MEHHOM aMILIUTY e KOJle-
0aHUii MaTeMaTHYeCKOro MasTHUKA yBeITMYEHHUE B 4 pa3a JUIMHBI HUTH MIPUBOANT K YBETHUCHHIO
neproja KojaebaHnii MasTHUKA B 2 pa3a. Kakas 3aBUCMMOCTD MeX/1y EPUOJIOM U JITHHOW HUTH
HaOmoaaercst B 3ToM ombite? ( K — mocTosHHbINA K03 GHUIKEHT, A - aMIUTUTY1a KOJIeOaHui).

DT=kl 2)T=kaA/Il 3)T=kI> 4)T=kVI

6. Ha pucynke npejcraBieH rpauk 3aBUCHMOCTH CMEILCHHS YaCTHI]

B BOJIHE OT PAcCTOSHUS, IPOXOIMMOro BOJTHOM. Kakoit ctpenkoii Ha
rpaduke npaBuIbLHO 0003HAYECHA JUIMHA BOJIHBI?
A 2)b 3)B 4)T

7. B HanpaBieHuM PaclpOCTPaHEHHS BOJHBEI B CPee IPOUCXOAUT IEPEHOC HA 3HAUYMTEIIbHBIC
paccTosiHUs
1) sHepruu 0e3 MmepeHoca BEeIecTBa CpeIbl  2) BEIIeCTBa Cpeibl 0e3 MepeHoca SHSPTHH

3) u BemiecTBa Cpeibl, U SJHEPruu  4) UCTOYHHUKA BOJIU

Yacto B.
8. Tpu MCTOYHMKA M3/1AI0T 3BYKH C PA3IIMYHBIMH XapaKTEPUCTHKAMH. Y CTAHOBHTE COOTBET-
CTBUS YTBEPKJICHUN U3 JIEBOTO CTONOIIA TAONIHUIIBI ¢ UX rpadUKaMu B IIPaBOM CTOJIOLE.

VYTBEPXJIEHUA I'PA®UKU
3ByK MHUHUMaJIbHON T'POMKOCTH X CM
AT AT AT A
1:{: ;'_,- 203/ 4 ‘-uj i, MC

X, M K

HAANFAN
s -'-I"'h

b. 3Byk caMoro HM3KOro ToHa

Pewume 3a0auu.
9. 3a munHyTy Temno coepimio 12 xonebanuii. OnpenenuTs Nepruo U 4acTOTy KoJeOaHUH.
10. BonHa pacrpocTpaHseTcsi CO CKOPOCTBIO 6 M/C Tpu yacToTe kKosebanuit 5 I'm. Uemy pas-
Ha JJTMHA BOJHBI?
YACTB C.
Pewume 3a0auy.
11. I'py3 Maccoii 2 Kr, 3aKperyieHHbIN Ha IpyxuHe kectkocTbio 200 H/Mm, coBepiaer rapmo-
HUYeckue konebanuu ¢ amruutynoi 10 cm. KakoBa MmakcuManbHasi CKOPOCTh rpy3a’?
OtBeThl.
Nel Ne2 Ne3d Neq NeS5 Ne6o Ne7 Ne8 Ne 9 Ne Ne
10 11
BapuanT 1 3 1 4 3 4 3 1 31 02c¢;5Tu 7m 2wm/c
Bapuanr 2 3 4 3 2 4 4 1 13 5¢;02Tn 1,2 1M/

34



KonTpoabhas padora NeS no pazneny «OnTukay
BapuanTt 1
Yacts A
Bri6epuTe U3 npeioxKeHHBIX OTBETOB OJIUH MPABUIILHBIA.

Texcm 3a0anus Omeem

Jlyuun, mapamienpHble TJIABHOM ONTHYECKOM OCH A. PaccenBaroTcs TMH30# Tak, 9TO UX
TJIOCKO-BBIMTYKJION JIMH3BI, TOCJIE TUH3HI. . . MPOJIOJDKEHUSI TIEPECEKAIOTCI B MHHUMOM
doxyce.

b. nepecekaroTcsi B TOYKE, HaXOJs-
niericsi Ha JBOMHOM (POKYCHOM paccTos-
HUU OT JIUH3HIL.

B. Unyr, He u3MEHss CBOEro Ha-
MpaBIICHUS.

I'. Ilepecekarorcsi B JOKyCE JTUH3BL.

OnTuyeckas cujia u3Mepsiercs ... A. B MeTpax.

b. B HeroToHax.

B. B nuonTpusx.

I'. OnTtuueckas cuna Oe3pa3MepHas

BEMYMHA.
Ha pucyHke mpencraBlieHbl CEYEHUSI TPEX CTEK- A. Tonpko1
ngHHBIX JuH3. Kakue u3 Hux SIB- b. Tonbko 2
JISTIOTCS pacCenBarOIIUMU ? 33 B. Tonpko 3.
) T. 1u2.
I T A 1u 3.
E. 2u3.
K. 1,2u3.
- A.OS.
. B.OS..
' B.OK.
g r.OM.
“‘“HH\ JI. ON.
E. SS.
Ha pucynke nokasansl nuH3a L, HCTOUHUK CBeTa K. KM.
S u ero m3oOpaxenue S'. Kakoii orpe3ok sBisieTcs
TJIaBHBIM (DOKYCHBIM PACCTOSHUEM JTUH3bI?
OrnbaHue BOJHOM ManbIX HPENsTCTBUI Ha3bIBa- A. nudpaxiuei,
ercst Bb. uatepdepenuei,
B. JIUCKPETHOCTBIO,

I'. KorepeHTHOCTEIO,
. nonspuzanuei,
E. nucnepcueit.

Yacmo B.
Pemmre npeasioxeHHbIE 3a1aUn
PaccunraiiTe 9acTOTy, COOTBETCTBYIONIYIO KpaifHEMY KPacHOMY JIydy ¢ JUIMHOW BONHEI 0,76 MKM
7. Yauunslii ¢onaps BucuT Ha BbicoTe 3M. [lanka mumHO# 1,2 M, ycTaHOBIIEHHAS BEPTUKAIBHO B
HEKOTOPOM MecTe, OTOpachIBaeT TeHb, JIMHA KOTOPOH paBHA JuinHE Tanku. Ha kakom paccros-
HUW OT OCHOBAHUS CTOJI0A PacIoIoKeHa rmajaka?
8. IlpenMeT HaXOIUTCS HAa PACCTOSHUM 2 M OT coOMparoIIe JIMH3bI C POKYCHBIM paccTOSIHUEM 1 M.
Ha xaxoM paccTosiHMM OT JIMH3BI HAXOAUTCS U300paskeHune npeameTa?

o
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9. CkopocTh pacipocTpaHeHus cBeTa B mepBoii cpene 225000 km/C, a Bo BTopoii-200000 km/C. Jlyu
CBETa Ia/[aeT HA IIOBEPXHOCTD Pa3/ena dTHX cpef mox yriom 30° i mepexouT Bo BTOPYIO Cpey.

Or[peL[eJmTe YTOJI MPCIIOMJIICHUS JIy4da.

10. [octpoiite n300pakeHue JaHHOTO NpeaMeTa B uH3e. Kakoe aTo

n3oopaxxenne?

Bapuanr 2
Yacts A.
Bri0epute U3 npeasioxKeHHbIX OTBETOB OANH NPABUIIbHBIM.
MNo Texcm 3a0anus Omeem
1. JIyun, mapanyienpHble IJIABHON ONTUYECKOW OCH, ITIOC- A. PaccewBaroTcs JIMH30HM Tak,
KO-BOTHYTOM JIMH3bI, IIOCJIE JINH3HL. . . YTO UX NMPOJOKCHHS NEPECCKAIOTCS
B MHUMOM (hoKyce.
Bb. nepecekarorcd B TOYKE, Ha-
XOJISITIEeCcS Ha JBOWHOM (hOKYCHOM
PAaCCTOSIHUH OT JIMH3HI.
B. Unyr, He u3MeHSs CBOEro
HaIpaBJICHUS.
I'. Ilepecekatorcss B (okyce
JIH3HI.
2. Yron majeHds Iyda CBeTa Ha 3€pKAbHYIO MOBEpX- A. 20°
Hocth paser 20°. KakoB yroa Mex/ry OTpakKeHHBIM JTydoM H B. 40°
3epKabHON TOBEPXHOCTHIO? B. 70°
I. 80°
1. 90°
3. Ha crexknsaHyto mnpusmy B 2 A. 2.
BO3/JyXe MajaeT CBETOBOW Jyu 1. 1 / b. 3.
I[Io kakoMy HampaBJCHUIO Jy4 . B. 4.
CBETa BBIXOJUT U3 IPU3IMBI? 4 I' CBer He MOXeT BOHTH B
pU3MY.
JI. CBeT He MOXET BBIUTH U3
MIPU3MBL.
4, Ha pucynke moxasansl nuH3a L, HCTOYHHK cBeTta S H A. SS'
ero m3oOpakenne S'. Kakoil 0Tpe3ok sBIsETCS TIaBHBIM b. OS'
(hoKyCHBIM paccTossHuEM JIH3BI? B. OK
S AL };[ gll\\l/l
- ~ [~ .- E. MK
| K. OS
v |
i
i
s
5. MakcuMyMBl TIpE HHTEPPEPEHINH OT ABYX HCTOYHH- A. A=mjA
KOB BO3HHUKAIOT MPH YCIIOBUU B. A=2m+1)\ /2
B. d sino=m\
I'. 2d=M2n

Yacmv B
Pemre npeasioxkeHHbIE 3a1aU1

6. PaccuuTaiiTe 4acTOTY, COOTBETCTBYIOIIYIO KpaiiHeMy (HOJIETOBOMY JIydy ¢ JUIMHOM BOjHBI 0,4

MKM.
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7. YemoBek pocTOM 2M CTOHT OKOJIO CTOJ0a ¢ doHapeM, BHCSIIEro Ha BeIicoTe SM. Ilpm 3TOM OH
otOpachIBaeT TeHb MMHOM 1,2 M. Ha Kakoe pacCTOsIHHE YIAIUTCS Y€JI0BEK OT CTOJ10a, €CIH JTH-
Ha €ro TEeHU cTaja 2M

8. I'maBHOe (OKyCHOE pacCcTOsIHHE pacCceuBarolIei JMH3BI paBHO 12 cM. U3o0pakeHue mpenmeTa
HAXOJUTCS HAa PACCTOSHUH 9 CM OT JHMH3bI. YeMy paBHO pacCTOSHHE OT NMPEIMETa JI0 JTHH3bI?

9. CxkopocTh pacnipocTpaHeHus cBera B mepBoit cpene 250000 km/C, a Bo BTopoi-200000 km/c. JIya
CBeTa 1aj[aeT Ha MOBEPXHOCTh Pa3jielia THX cpesl Mo yriaoM 60° 1 IepexouT Bo BTOPYIO Cpey.
Omnpeennte yroy NpeioMICHHUS JTyda.

. RS
10. ITocroiiTe n300paskeHne JTaHHOTO MpeaMeTa B TuH3e. Kakoe 3To u30- 2 3
Opaxenue? I:I
i 4
. ' '
¥ F
Bapuant 3 N
Yacts A.
Bri0epute U3 npeanoxKeHHbIX OTBETOB OJMH NIPABUIBHBIMN.
No Texcm 3a0anus Omeem
n/n
1. Onrtryeckas cuia- A. BeTMYUHA, paBHAsI TOJINHE JINH3BL.
b. BenmuunHa, paBHas TUaMETpPy JIMH3HL.
B. BennumnHa, paBHas GOKYCHOMY PaccTosi-
HUIO JINH3HI.
I'. BenuumnHa, oOpaTHas (POKYCHOMY pac-
CTOSTHHIO JIH3HI.
2. Yron mageHus Jyda cBeTa Ha 3epKalbHYIO A. 70°,
nosepxuocth paser 70°. KakoB yrom mexiy B. 80°.
OTPa)XEHHBIM JIYYOM U 3€pKaJIbHOW MOBEPXHO- B. 40°.
cThI0? I. 20°.
1. 90°.
3. B kakoit Touke A.l
HAXOIUTCA n3o- L . e 3 B.2
OpakeHHe HCTOY- SN /// B.3
HUKa cBeTa L B M covas N Ir.12u3
IUIOCKOM  3epKaJie S AN J. Ilpu TakoM MOJ0KEHUU UCTOUYHUKA CBE-
MN. e N Ta L ero nzo0paxenus B 3epkane MN Her.
1o e 2
4, Ha crexnsiaHyIO A.2
NpU3My B BO3AyXe Ia- b.3
JaeT cBeToBOW Jyd 1. B. 4
ITo xakomy Hampasiie- 2 I'. CBeT HE MOXKET BOWTH B IPU3MY.
HUIO JIyY CBETa BBIXO- L. CBer HE MOXKET BBIWTH U3 IPU3MBI.
JIUT U3 IPU3MBI? 1 3
4
5. 3aBHCUMOCTh TIOKa3aTessl TMPEeIOMIICHUS A. mudpakiuei,
BEIIECTBAa OT YacTOTHI (JJIMHBI) BOJIHBI Ha3bIBa- b. nucnepcuet,
eTcs B. nonspuzanuei,
I'. uarepdepeniuei,
Jl. KOrepeHTHOCThIO,
E. nuckpetHoCThIO.
Yacms B.

Pewnre npenioxxeHHbIe 3a1a4n
6. PaccuuTaiiTe 4acTOTY, COOTBETCTBYIOILLYIO rojyOOMYy JIydy ¢ JJIMHON BOJIHBI SO0 HM.
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7. VYinusbeiii hoHAph BUCUT Ha BhICOTE 4 M. [layika mjuMHOHN 2 M, YCTAaHOBJICHHAsI BEPTHKAIBHO B HE-
KOTOPOM MecTe, OTOpachIBaeT TeHb, JUTHA KOTOPOW paBHA MOJIOBHHE UIHHE manku. Ha xakom
PAacCTOSIHUU OT OCHOBAHHUS CTOJI0a PACIIOIOKEHa majKa?

8. Omnpenenure mokasaTellb MPEIOMIICHUS CKUIMUAApAa U CKOPOCTh PaCIpOCTPAHCHHS CBETa B CKH-
MUIape, €M U3BECTHO, YTO TIPH YTIIe TIaIeHUS 45° YTOJI TIPETIOMIICHHSI paBeH 30°,

9. Onrrueckas cuia JuH3bI 12 anTp. M300paxeHue npeaMera HaXOOUTCs Ha paccTosHun 10 cM ot
JUH3BL. YeMy paBHO pacCTOSIHUE OT MPEMETa 10 JIMH3HI?
10. ITocTpoiiTe M300paskeHHe AaHHOrO IpeaMmera B juH3e. Kakoe 310 M30- 2 A4
opaxxenune?
3 1 )
F F
Bapuanr 4
Yacts A. AN

Bri6epuTe U3 penioKeHHBIX OTBETOB OJIMH MPABIIIEHBINA.

MNo Texcm 3a0anus Omeem
1 B xakoif Touke HaxoauTcs M300paxke- Al
HHUE UCTOYHHKA CBeTa L B MI0CKOM 3epkaiie b. 2.
MN? B.3
r.1,2u3
J. Tpu TakoM TOJO0KEHUH HCTOYHHKa cBeTa L
ero nzoopaxenus B 3epkaine MN Her.
2 Kakoe wm3o0paxenme maer coOuparo- A. JleficTBUTENIbHOE, YBETUICHHOE.
miasi JinH3a ¢ (QOKYCHBIM paccTosiHueM F, B. [leficTBUTENBHOE YMEHBIICHHOE.
€CIM MpeAMET HaxXOAUTCS OT Hee Ha pac- B. MHuMoe, yBeTUYEHHOE.
crossann 1/2F? I'. MEIMOE, yMEHBIIIEHHOE.
. 300pakeHust HET.
3 Ha pucynke mnpencTtaBiieHbl CE4YEHUS A. Tonbko 1.
TpeX CTEKISHHBIX JuH3. Kakue U3 HuX sB- b. Tonbko 2.
JISTFOTCST COOMparouMu? B. Tombxko 3.
I.1u?2.
Jd.1m3.
E. 2u3.
K. 1,2u3.
F 2 3
4 [louemy mocine OPOXOKACHUS Uepe3 A. llpu3ma nornomaer Oenblii CBET OJHOM dYac-
CTEKJITHHYIO TIPU3MY Iy4OK OENOTO CBETa | TOTHI, a M3Iy4aeT CBET Pa3HBIX YacTOT.
MIpEeBpaIaeTCs B Pa3HOIBETHRIN CIIEKTpP? B. IIpusma nornommaeT O6enblii CBET OJTHOM IJTH-
HBl BOJIHBI, @ W3Y4aeT CBET C Pa3HbIMHU UIMHAMHU
BOJIH.
B. benblii cBET eCTh CMeCh CBETA Pa3HbIX YacCTOT,
LBET OIpENeIIeTCS 4YacTOTOH, K03((UIHEHT mpe-
JIOMJICHHUS CBETA 3aBHCUT OT 4acToThl. [lo3TOMy cBeT
PA3HOTO LIBETA UJET MO Pa3HBIM HANPaBICHUSM.
I'. LIget cBeTa onpenensieTcs: ATUHON BOJTHBL.
B nponecce npenomiieHus JyIMHa CBETOBOM BOJI-
HBI U3MEHSETCS, IO3TOMY MPOUCXOIUT MPEBPAIIEHIE
0enoro cBeTa B pa3HOIBETHBIN CIIEKT).
5 l'eometpuyeckas pa3HOCTh XOAa HH- A.paccrosiaue S;P,,

TepdepupyIomuX BOJIH-

B. paccrosiaue S,P,,

B. paccrosiaue S;S,,

I'.pazHocTh paccrosHuit S,P; u S;P»,
. pazHOCTB paccrosamii S,P, u $;S 5,
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P, E. pazHocth pacctosiauit S;P, u S;S ;.
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Yacmys B.
Pemute npeniioxkeHHbIC 3a1a4K

Paccunraiite 9acTOTy, COOTBETCTBYIOIIYIO OPAH)KEBOMY JIydy C JATHHON BOIHBEI 600 HM.
Yauanasiii poHapb BEHCHAT Ha BbicoTe 6 M. [lanka amuHON 2 M, yCTaHOBIIEHHAs BEPTUKAIBHO B He-
KOTOPOM MecTe, OTOpachiBaeT TE€Hb, JJIMHA KOTOPOH paBHA IOJIOBHHE AJHHE Mainku. Ha xakom
PacCTOSTHUHM OT OCHOBAaHHS CTOJIOA PACIIONOKEHA TTaIKa?
Onrryeckas cuiia TOHKOH JuH3bI 5 anTp. [Ipeamer momectunu Ha paccTostHuM 60 cM oT Hee. Ha
KaKoOM PacCTOSIHUM OT JIMH3bI HAXOUTCS HM300pakeHHe 3TOro mpeamera?
KaxkoBa ckopocth cBeta B Boje, ecnu npu yactore 440 TT'iy anmuua BosHb paBHa 510 HM?
ITocTpotiTe n300paXkeHre JAHHOTO MIpeaAMeTa B InH3e. Kakoe 310 m30-

Opaxenue? B T
AL i
b ¥
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CBoanas TabdimMua mo nmpuMeHsieMbiM (pOpMaM W MeTOJAM TeKYIIero KOHTPOJS H
OLIEHKM Pe3yJIbTATOB 00y4YeHusl

Pe3yabTaThl 00yueHus ®opmMbI U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJbTaToB 00y4eHust

JMYHOCTHBIX:

— UYyBCTBO TOPJOCTH U YBAXKEHUS K UCTO-
pUH W JIOCTH)KCHUSIM OTEYECTBEHHOW (hu3nye-
CKOW Hayku; pU3NYeCKH IPaMOTHOE TIOBE/ICHHE B
pOo(heCCUOHANBHON JEATELHOCTH U OBITY NPHU
oOparteHun ¢ mprudopaMu U yCTPOHCTBAMH;

— TOTOBHOCTh K TIPOJOJDKECHHIO 00pa3zoBa-
HUS U TIOBBINICHUS KBAIM(UKANUN B U30paHHOMN
po(heCCUOHANBHON JCSITETLHOCTH U OOBEKTHB-
HOE OCO3HAHWE POJIU (PU3MUYECKUX KOMITCTCHITUI

B 3TOM;

— YMCHHUC HCIIOJIB30BaTh JOCTUIKCHUA CO-
BpEMEHHON (U3NUeCKOW HaykKd U (U3NYECKUX IIpakTHYecKkue 3aHATHSA.
TEXHOJIOTUI JUIS ITOBBIMICHUS COOCTBEHHOI'O WH- KOHTpOJIbHaﬂ paﬁoTa

TEJUIEKTYyaJIbHOTO Pa3BUTHS B BHIOPAHHOM IpoO-
(heccrOHANBHON JIeATENbHOCTH;

— yMEHHE CaMOCTOSATEIHLHO NOOBIBATH HO-
Bble Uil ce0s (pu3MuecKkue 3HAHUS, WCIOJb3YS
JUTS TOTO JOCTYITHBIC NCTOYHUKH HH()OPMALINY;

— YyMEHHUE BBICTPAaUBATh KOHCTPYKTHBHBIC
B3aMMOOTHOIIICHHSI B KOMAHJIC 10 PEIICHUIO 00-
IIHX 33744,

— yMEHHWE YMpPAaBIATh CBOCH MO3HABATEIb-
HOU JIeSTEIBHOCTBIO, MPOBOJMTH CAMOOIICHKY
YpOBHSI COOCTBEHHOI'O HMHTEJUIEKTYaJbHOI'O pa3-
BUTHS,

MeTanpeIMeTHbIX: IIpakTH4eckue 3aHATHS.

— WCIIOJIb30BaHWE PAa3IMYHBIX BHUJOB TIO- KonTpoabHasi padora
3HABATEIbHOW NEATENFHOCTH I pelieHus (u-
3MYECKUX 3ajad, NPUMEHEHHE OCHOBHBIX METO-
JTOB TO3HaHMsI (HAOII0IEHNS, OTIMCAHNUs, H3MEpe-
HUS, SKCIIEPUMEHTA) U1 M3Y4YSHUs Pa3IMIHBIX
CTOPOH OKPYXarolleil JeCTBUTENBbHOCTU

— HCIOJIb30BAHUE OCHOBHBIX HHTEILICKTY-
aNBHBIX OMepaluii: TOCTAaHOBKH 3a1a4u, popmy-
JTUPOBAHUS THIIOTE3, aHAIIN3a U CHHTE3a, CpaBHE-
HUs, 0000IEHUS, CUCTEMATU3allUH1, BBISBICHHUS
MIPUYUHHO-CIIEACTBEHHBIX CBS3€H, IOWCKa aHa-
JI0TOB, (POPMYIUPOBAHMS BBHIBOJIOB ISl U3YUEHUS
Pa3MyYHBIX CTOPOH (DU3MUYECKUX OOBEKTOB, SB-
JICHUH U MPOIIECCOB, C KOTOPHIMH BO3HUKAET HE-
00XOJTUMOCTh CTaJKUBaThCI B MPOQeECcCHOHAIb-
Hoit cepe;

— yMEHHE TI€HepHUpOBaTh UACU U OIpeje-
JSATh CPEJCTBA, HEOOXOJUMBIE I WX peayn3a-
UH;

— YMEHHE HCIIOJIb30BaTh PAa3JIMYHbIC HC-
TOYHUKH JUIS TIONYy4YeHUs1 pu3ndeckord nadopma-
IIUH, OIICHUBATH €€ IOCTOBEPHOCTb;

— yMEHHE aHAJIM3MPOBATh W NPEACTABIATH
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WHGOPMAITUIO B PA3TUYHBIX BUIAX;

— yMEHHEe NYOIUYHO TIPEJICTABIATH pe-
3yJbTaThl COOCTBEHHOTO WCCIICIOBAHUS, BECTHU
JIUCKYCCHU, JIOCTYITHO W TapMOHUYHO cOdeTas
coxepxanue U GopMbI TIpencTaBisseMolt nHDOP-

Malyy;

npeaMeTHBIX:

— c(hOpMHPOBAHHOCTh MPEIACTABICHUH O IIpakTuyeckue 3aHATHA.
poiu U MecTe (PU3MKKU B COBPEMEHHOW HAy4YHOI Konrpoabnas pa6ora

KapTHHE MUpa; IOHUMaHUe (PU3NIECKOH CYIIHO-
CTH HaOIIF0IaeMbIX BOo BeelrleHHO# sSBIICHMH, poin
¢u3uku B QopMUpOBaHMU Kpyrosopa U (yHK-
UOHAFHON TPaMOTHOCTH YeJIOBEKa JJIsl pelle-
HUS [IPAKTUYECKUX 3ajay;

— BJaJeHHE OCHOBOIMOJATralOIINMU (QHU3H-
YECKUMH TIOHATUSMH, 3aKOHOMEPHOCTSIMH, 3aKO-
HaMH WU TEOPHSIMHU; YBEPEHHOE MCIIOJIb30BaHHUE
¢bu3nUeCcKol TEPMUHOJIOTHU  CUMBOJIMKH;

— BJaJIcHHE OCHOBHBIMH METOJaMH Hay4-
HOT'O NO3HAHUS, HCIOJIb3yEeMbIMU B (DU3UKE: Ha-
OnmofieHueM, ONMCAaHHEM, H3MEPEHHEM, 3KCIle-
PUMEHTOM;

— yMmeHHUs o0OpabaTbiBaTh pe3ynbTaThbl W3-
MEpeHH, OOHapy>KUBaTh 3aBHCHMOCTb MEXIY
(UBMYECKUMHI BENIMYNMHAMHU, OOBSICHATH IIONY-
YEeHHBIE Pe3yJbTATHI U JICNIaTh BHIBOAKI,

— cOpMHPOBAHHOCTh YMEHHUS pemiarh (hu-
3UYECKHE 3a1a4H;

— c(hOpMHUPOBaHHOCTh yMEHHSI HMPUMEHATH
MOJy4YeHHbIC 3HAHUS ISl OOBSICHEHHS YCIIOBHH
NpOTEeKaHusl (U3NYECKUX SIBICHUHA B NPHUPOIE,
npo)ecCHOHANBHON chepe W Ui TPUHATHUS
IIPAaKTUYECKUX PEUIEHUI B IOBCEJHEBHOM KU3-
HU;

— ¢(hOpMHPOBaHHOCTb COOCTBEHHOH MO3H-
UM 110 OTHOIIEHUIO K (hu3Mdeckoil uHpopMa-
IIMH, TIOJTY4aeMOH U3 Pa3HbIX HCTOUYHHKOB.

3.2 ®opma NpOMe:KyTOUHOM aTTeCTANMHA
[IpomexyTrouHas arrecTanus 1Mo AMCUUIIINHE «PuU3KKa) — UTOroBas KOHTPOJIbHas pado-
Ta BO 2 CEMECTpe.

Obyuarowuecs donyckaromes K coade sxk3amena (Oughgepenyuposannozo 3auema, 3aye-
ma, umozo8ou KOHMpPOAbHOU pabomvl) npu GbINOIHEHUU 8CEX U0 CAMOCMOAMENbHOU pabo-
mol, 1AO0PAMOPHLIX, NPAKMUYECKUX U KOHMPOTbHBIX pabom, npedycmMompeHHbX pabouei npo-
2PAMMOU U KATIeHOAPHO-MEeMAMUYeCKUM NIAHOM OUCYUNTIUHDL.

Hmozosas konmponvhas paboma npogooumcs 3a cuem epemeHu 0meeodeHHo20 Ha usyye-
Hue oucyunaunvl. IIpu yciosuu ceoeepemennozo u KaueCmeeHHo20 8bINOIHEHUs. 00YUaAOUWUMCS
8cex 8ud08 pabom, npedycMOmpeHHbIX paboyell nNpocpammol 0oueobpazoeamenbHol y4eOHoU
OUCYUNTUHDL.

Hrorosasi koHTpoJIbHAsSI padoTa

Bapmuanr 1.
41



Yacrs A
3aKoHYHMTE NMPeNJI0KEeHHS:
Tpaexropus -
Cuia - 310
MoHOoCTb - 3T0
N3onporuecco —.
Hcnapenue — nponecc
Kpucrannu3zamnus — npoiecc
IIepBbIil 3aKOH TEPMOJIMHAMUKH:
3aKOH COXpaHEeHHUs 3apsia:
Kupxroga npasuio (nepsoe) —
0. Konnencarop —
1.  Kyona 3akoH —
12. Hampsbxenue (majeHue HAMPSOKSHUS ) —
13. [IpoBoHMKHN —
14. DnexkTpuyecKuit TOK —
15. [ToTeHIMan 3JIEKTPUYECKOro OIS -

RBRooo~NoOR~wNE

Yacte B
Omeemvme na 6onpocol
16. Onpenenure HanpaBiICHUE CUJI, IEHCTBYIOIIUX HAa IPOBOJHUK C TOKOM B MArHUTHOM
noje (puc. 1).

[ e [s]

Puc.1
A. BBEpX b. BHU3 B. Bnpaso I'. Bneso . onpenenuts HEBO3MOXKHO

17. Onpenenure BeNUYMHY U HanpasiieHue cuiibl JlopeHna, 1eicTByoIel Ha IPOTOH B
n300paxeHHoM Ha puc. 2 ciydae. B =80 mTmn, v = 200 kwm/c.

[}. e ° L

Puc. 2

A. 5,12 * 10 H, Bieso

B. 2,56*10°H, Buu3

B. 2,5%10° H, BHU3

I. 2,56*104 H, BBepx

J.Cpenu orBeToB A-I" HET MPaBUIIBHOTO.

18. IIpoBomuuk MN ¢ nnuHO# akTUBHOM YacTH 1 M u conpoTuBieHneM 2 OM HaXOIUTCS
B OJIHOPOAHOM MarHUTHOM mosie ¢ uaaykuuei 0,1 Tn. [IpoBogHUK MOIKIIOYEH K HCTOYHHUKYC
OJIC 1 B (BHyTpeHHUM CONPOTUBIICHUEM UCTOYHUKA MOXHO MpeHeOpeyn). KakoBa cunaToka B
MPOBOJIHUKE, €CJIM MPOBOJIHUK OKOUTCS?

A.05 A B.2 A B. 20 A I. 02 A . Cpenu otBeToB A-
I HeTpaBUIIBHOTO.

19. Kak u3mMeHuTCs yacToTa KojneOaHuii MaTeMaTHUYeCKOro MasiTHUKA, €CJIU €ro JUIMHY
YBEJIUYUTH B 4 paza?
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A. He usmenurcs. b. YBenuuutcs B 2 paza. B. YBenuuurcs B 4 paza. I'. YMenbmmres B
2 paza.
. Ymenbiiutes B 4 pasa.

20. Kakue 13 nepeunciaeHHbIX HUXKE BOJIH SIBJISIOTCS MOMEPEYHBIMU: 1 — BOJIHBI Ha IO-
BEPXHOCTH BOJIbI, 2 — 3BYKOBBIE BOJIHBI, 3 — paIHOBOJIHBI, 4 — yJIbTPA3BYKOBBIC BOJHBI B KHJIKO-
cTx?

A. Tombko 1-oe. B.1u3. B.2u4.T1.1,2,3,u4. JI. Cpenu orBeToB A-I" HET IpaBUIIb-
HOTO.

21. YacTora Kosie0aHUil HCTOUYHMKA BOHBI paBHa 0,2 ¢t CKOPOCTb pacIpOCTpaHEHUs
BosHBI 10 M/c. Uemy paBHa JyTMHA BOJIHBI?

A.0,02m. B.2m.  B. 50m. I Ilo ycinoButo 3aauu JUIMHY BOJIHBI ONPEAEIINUTD
Henb3sa. . Cpenu otBeToB A-I" HET MpaBUIBHOTO.

22. B uneanbHOM 2JIEKTPHYECKOM KOJIeOaTeThbHOM KOHTYPE EMKOCTh KOHJIeHcaTopa 2
MKD, a amrnTyaa HanpsbkeHus Ha Hem 10 B. B Takom KOoHTYpe MakcuMalibHasi SJHEPTHUS Mar-
HUTHOT'O ITOJISI KaTYHIKU paBHA:

A. 100 JIx. B. 0,01 Jix. B. 10 . r. 10* Jix. 1. 20 JIx.

23. Kakum 1o/mKeH OBITh yrodl MaJieHust CBETOBOTO Jy4a, YTOObI OTPaKEHHBIN JIyd CO-
CTaBJISLJI C MaIal0IUM JIy4oM yrou 50°?
A. 20°. B. 25°. B. 40°. I. 50°. A. 100°.

24. TIpu nepexo/ie Ty4ya U3 MepBOK Cpeabl BO BTOPYIO yroil maaeHus paBeH 60°, a yromu
npenomiieHus 30°. UeMy paBeH OTHOCUTEINBHBIN MMOKa3aTeb NPeIoMIICHHUS BTOPOU Cpebl OTHO-
CUTEJIBLHO TMEePBOiA?

A.0,5. B. V3/3 B. V3 Ir. 2. . Cpenu orBeToB A-I" HET MpaBUILHO-

IO0.

25. Tloka3zaTenu MpenoMIIeHHs OTHOCUTENBHO BO3/4yXa JUIsl BOJbI, CTEKIIA, U alMasa co-
OTBETCTBEHHO paBHHI 1,33, 1,5, 2,42. B kakuX U3 3TUX BEIISCTB MPEICITBHBINA yToJ IOJHOTO OT-
pa’keHHUs IIPU BBIXOJE B BO3JIyX UMEET MaKCUMalbHOE 3HaUCHUE?

A. B Bogze. b. B crexkie. B. B anma3ze. I'. Bo Bcex Tpex Bele-
ctBaxoauHakoBoe. /JI. Hu B ogHOM BelecTBe MOMHOTO OTpaKEeHUs He OyIeT.

26. Ha puc. 6 mokazaHo MoJI0’KEHHE JIMH3bI, €€ T1aBHOM ONTUYECKOM OCH, INIaBHBIX (o-
kycoB u npenMera MN. I'ne HaxoauTcst u3o0pakeHue NpeamMeTa, co3aaBaeMoe JIMH30M?

1 N ; 29 : 4 { 5
| 1 |
. -
2% M :F 'r =ZF
N | |
SR | I
Puc. 6

A. Boonactu 1. B. B o6nactu 2. B. B oomactu 3. I'. B o6mactu 4. JI. B o6nactu 5.
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27. C nmomouibio coouparomeil TMH3bI TOTYYHUIH U300paKeHUE CBETSAIICHCS TOUKH. Yemy
paBHO(pOKYCHOE paccTossuue TuH3bL, eci d =0,5 M, f =1 m?

A. 0,33 m. b. 0,5 m. B.15 M. I'. 3m. . Cpenu otBeToB A-
[" HeTIIPaBHIBLHOTO.

28. Ilo ycnoBuio mpeaplaynie 3a1a4u onpeiesiuTe, YeMy paBHO yBeJIM4YeHUE?
A. 0,33. B.0,5. B.1,5. I. 2. . Cpenu orBeToB A-I" HET IpaBHITb-
HOTO.

29. Ceer kakoro 1Bera o0j1a1aeT HanOOoIbIIUM MOKa3aTelIeM MPETOMIICHUS IIPU MIEPEXo-
Jie U3BO3/yXa B CTEKJIO?

A. KpacHoro. b. Cunero. B. 3enenoro. I'. ®uonerosoro. A Y
BCEXOJIMHAKOBBIM.

30. /IBa aBTOMOOMJIS IBUKYTCSI HABCTPEUY IAPYT APYTY, CKOPOCTh KaXX/10TO OTHOCUTEIb-
HO 3eMiM paBHa V. UeMy paBHa CKOpPOCTb CBeTa OT (pap mepBOro aBTOMOOMIISI B CUCTEME OTCYE-
Ta, CBSI3aHHOM cO BTOpPBIM aBTOMOOMIEM? CKOPOCTh CBETA B CUCTEME OTCUETA, CBA3AHHOM C
3emuieid, paBHa c.

A.c b. ct+v. B. c+2v. I'. c-v. . c-2v.

31. Kakue u3nmydeHus: U3 MEPEUUCIICHHBIX HUXKE O00JIaJal0T CIIOCOOHOCTRIO K nudpak-
nuu: 1-BUIMMBII CBET, 2-paInOBOIIHBL, 3-pEHTT€HOBCKUE J1y4Hd, 4-uHppakpacHbie Tyqdn?

A. Tompko 1 . Bb. Toneko 1 u 2. B. Tompxo 1, 2 u 3. I'. Tonsko 1, 3
u 4.

A.1,2,3ud.

32. Pa3nocth (a3 AByX MHTEpepupyromux aydeil pasHa /2. KakoBa MUHUMAaIbHAS
Pa3HOCTHXO0/1a ATUX JTy4eh?
A. A B.V2 B. /4. I'. 304, . 302,

33. Yemy paBHa yacTOTa CBETa, €Ciu YHeprus poroHa E?
A.Eh.  B.E. B. E/c. I. E/c? I1. Eh/c?.

34. CHuMaIOTCs BOJIbTaMIIEPHBIE XapaKTEPUCTUKHU BaKyyMHOTO (hoTorieMeHTa. Makcu-
MaJbHOMY 4UCITy (POTOHOB, NMAJAIOUINX Ha (POTOKATO/ 3a €AUHUILY BpDEMEHH, COOTBETCTBYET Xa-
paKTepUCTHKA:

A.1l. B 2 B. 3. I. 4. . He 3aBucur ot yncna ¢oTOHOB.

35. CKOJIBKO IPOTOHOB Z M CKOIBKO HeiTpoHoB N B sape H30TOMa Kucnopoxa - 02
A.Z=8,N=17. B.Z=8 N=0. B.Z=17,N=8.
I'. Z=9, N=8. N.Z=8,N=8.

36. Yro Ttakoe anbda-uznyueHue?
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A. TIOTOK 37€KTPOHOB. b. IIoToK MpOTOHOB. B. IloTok siiep aTOMOB remnus.

37. Kakoe u3 Tpex BUIOB U3TyYCHUH — -, B- WK y-u3nydeHue — o0aaaaer HauboIbIen
MIPOHMKAIOIIEH CITOCOOHOCTHIO?

A. o-u3llyyeHue. B. B-uznydenue. B. y-nsnyuenue. I'. Bce npu-
MepHooauHakoBou. [. Cpenu orBeToB A-I" HET MPaBUIIBLHOTO.

38. Kakoe cOOTHOIIEHHE MEKy MacCOi My aTOMHOTO s/ipa U CyMMOM Macc CBOOOIHBIX
IPOTOHOB ZMp U CBOOOIHBIX HEUTPOHOB NMy, U3 KOTOPBIX COCTABIEHO 3TO SAPO, CIIPABEAIUBO?

A. m;> Zmp+ Nmi,. B. m,<Zmp+ Nmj . B. m, = Zmy+ Nmi,. I.
JnsicTaOunbHBIX sifiep NMpaBUWIBHBIN OTBET A, JUIS paJMOAaKTHBHBIX snep - b. .
JnsicTaOMIIbHBIX siiep MPaBUIIBHBIN OTBET b, U1sl palnoakTUBHBIX e - A.

39. B kakoii 30He CoyHIIa MPOUCXOIAT TEPMOSAECPHBIE peaKIu?
A. nyducras 30Ha

Bb. sapo

B. 30Ha KOHBEIIHH.

Yacts C

Pewiume 3a0auu

40. Kunerndeckast sHeprus Teaa B MoMeHT Opocanus pasHa 200 [Ix. Onpenenure 10 Ka-
KOH BBICOTBI OT IMMOBEPXHOCTHU 3€MJI MOXET MOAHITHCS TEJI0, ecli ero Macca pasHa 500 r.

41. ABTOMOOMIIb Maccoii 2 T JBUKETCS CO CKOPOCThIO 54 km/4. Kakas pabora jpomkHa
OBITH COBEpIIICHA I €0 OCTAHOBKU?

42. Kakoe KOJIMYECTBO TEIUIOThI HY>KHO COOOIIMTD JIbAY Maccoi 2 KI, HaXOASILEMYCsI
npu Temneparype —10 °C, 4ToObI IPEBPATUTH €0 B BOLY M HATPETH €€ 10 Temieparypsl +30 °C?

43. CKOJIBKO 3HEPTUU HYXKHO 3aTPaTUTh, YTOOBI PACILIABUTH JIET MAacCOr 4 KT IIPH TeM-
neparype 0°C? (A = 3,4'10° JIk/kr)

44 Yemy paBHa CHJIa TOKA B SJICKTPHYECKOH JIaMIle KapMaHHOTO (OHAPSI, €CIIU COIPO-
TUBJIEHUE HUTH Hakana 16,6 OM u namma nojakiIoueHa kK 6arapeiike HanpspkeHuem 2,5 B?

45. Onpenenutp KIIJ] ncrounnka Toka ¢ BHyTpeHHUM conpoTtusienueM 0,2 Om, ecinu oH
paboTaeT Ha Harpy3Ky ¢ conpoTusieHuem 3 Om.

Hrorosasi kKoHTpOJILHAsI paboTa

Bapmuanr 2
Yacrs A
3axonuume npeonocenus:
PaBHOYCKOpEHHBIM JIBUKECHHUEM Ha3bIBACTCH. . .
[TepemenieHreM Ha3bIBAETCH. ..
3aKOH COXpaHEeHMsI UMITYJIbCa:
Pabota, ¢ Touku 3peHus (HU3MKH, 3TO
OHeprus - 3T0
3aMKHYTBIM IIPOLIECCOM, UM LUKIOM Ha3bIBaCTCS
AnrabaTHBIN MpoIece — 3TO
[1naBneHueM Ha3bIBaETCA
®a3oBbIi IEPEXO — ATO
0.  HcrouyHuKHM TOKa — 3TO
1.  Kupxroda BTopoe npaBuio:
12.  Pesuctop - 310
13. Cwa Toka XapakTepu3yerT...
14.  JIupnekTpuk — 3TO

RBOoo~NoORwNE
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15.  DnextpoaBmKylas cuiia —

Yacrts B

Omeemvme na 6onpocwi

16. OmpenenuTe HanpaBiIeHUE CUJI, IEHCTBYIOIMX HA MPOBOAHUK C TOKOM B MAarHUTHOM

noje (puc. 1).
——"]

5
@
g8

Puc.1
A. BBEpX b. BHu3 B. Bnpaso I'. Bieo  /I. onpenenuts HEBO3MOXKHO

17. OnpenenuTe BEeTMUMHY U HAIIPAaBICHUE CHIIBI AMIIepa, IeHCTBYOIIEH B M300paKeH-
HOM Ha puc. 2 ciydae. B=0,1Tn, [ =20 A.

S I~
!
Puc. 2

A. 20 H, or ma6mogarens B. 0,2 H, na nadmogarens B. 20 H, na nabmonarens. I'. 0,2
H, ot nabmonarens. [I. Cpenu otBeToB A-I” HET IPaBHIILHOTO.

18. [IpoBomuuk MN ¢ nnuHO#M akTUBHOM YacTH 1 M u conpoTuieHueM 2 OM HaXOIUTCS
B OJIHOPOAHOM MarHUTHOM mosie ¢ uaaykuuei 0,1 Tn. [IpoBogHUK MOAKIIOYEH K HCTOYHHUKYC
OJ1C 1 B (BHyTpeHHUM CONPOTUBIICHUEM UCTOYHUKA MOXKHO npeneOpeun). KakoBa cunaToka B
MIPOBOJIHUKE, €CIIM IMTPOBOIHUK JABUKETCS BIIPABO CO CKOPOCTHIO 4 m/c?

A.0,7 A b. 38 A B. 0,71 A Ir. 28A A. Cpenu otBeTOB A-
I" HeTIpaBUIILHOTO.

19. Kak u3meHuTcs nepuoj KoiebaHui MaTeMaTHUeCKOro MasiTHUKA, €CJIU €ro JUIMHY
YMEHbIINTH B 4 pa3a?
A.. YMmenbmutces B 2 paza b. Ymensmmmres B 4 paza.. B. He usmenurcs I'. YBenuuures B

2 paza. /. YBenuuutes B 4 pasa.

20. Kakue U3 nepeuncIeHHbIX HIXKE BOJIH SBJIAIOTCS MPOJOJILHBIMU: 1 — BOIHBI Ha HO-
BEPXHOCTH BOJIbI, 2 — 3BYKOBBIE BOJIHBI B ra3ax, 3 — paJloOBOIHbI, 4 — YIbTPa3BYKOBbIC BOJIHEI B
KHUIKOCTX?

A. Tonpko 1-oe. B.1u3. B.2u4.T.1,2,3,u4. JA. Cpenu orBeToB A-I" HET nMpaBUIb-
HOTO.

21. JImuaa BomHeI paBHa 40 M, ckopocTh pacrpoctpanenust 20m/c. Uemy paBHa 9acTo-
TakoJIeOaHUH UCTOUYHUKA?

A.05ctB. 2 ¢t B. 800 ¢ I. Tlo ycnoBuio 3aga4m 4acToTy onpeaeints Heabss. M.
CpennorBeToB A-I" HET IpaBUIIBHOTO.

22. B »IeKTpUYECKOM KOJe0aTelbHOM KOHTYpe €MKOCTh KoHjeHcartopa 1 Mk®, a WH-
TyKTUBHOCTH KaTymiku 1 ['H. Ecnum s ¢cBOOOMHBIX HE3aTyXalomux KoJeOaHWil B KOHTYpE am-
TUTMTY/Aa CUJbl TOKa cocTaBisier 100 MA, To Kakoil MOJDKHA OBITH aMIUTUTYAA HANpsDKEHUs Ha
KOHJIeHcaTope?
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A.100B. Bb. 10B. B. 30 B. I'. 80B. /. 60 B.

23. Kak u3mMeHuTCsl yroi Mexay NalaloliiM U OTPAXXKEHHBIM JIy4aMU CBETa, €CJIU Yol
najgeHussyMeHbmutTes Ha 10°?

A. Ymeusmures Ha 5°. B, YMmenbmmres Ha 10°. B. Ymensmures Ha 20°. I'. He us-
MEHUTCS.

. Cpenu otBeToB A-I" HET IPABUIIBHOTO.

24. Ilpu HEKOTOPOM 3HAUEHUU 0. yTJia MaeHus JIyda CBETa Ha TPAHUILY pa3jiena JBYX
Cpell OTHOIICHUE CUHYCA YTJIa MaJIeHHs K CHHYCY yIJia IPeJIOMIICHUs paBHO n. YeMy paBHO 3TO
OTHOINICHHE TIPH YBEIIMYCHUH YyTJIa TaJicHus B 2 pasza?

A. n/2. b. n. B. 2n. . V2. . Cpeau orBeToB A-I" HET IPaBUIIBHOTO.

25. Tloka3aTenu MpeIOMIICHUsI OTHOCUTEIIBHO BO31yXa JUIsl BOJBI, CTEKIIA, U aMasa Co-
OTBETCTBEHHO paBHbI 1,33, 1,5, 2,42. B kakoM U3 3THX BEIIECTB MPEACIbHBIN YTOJI MTOJHOTO OT-
paXEHHUs IIPH BBIXOJE B BO3IyX UMEET MaKCHMAaJIbHOE 3HaUCHUE?

A. B Boze. b. B crekie. B. B anma3ze. I'. Bo Bcex Tpex Bele-
crBaxoauHakoBoe. JI. Hu B 0JTHOM BeIlIecTBE MOJHOTO OTPAKEHHSI HE Oy/IeT.

26. Ha puc. 6 mokazaHo I0JIO’KEHHE JIMH3bI, €€ IIaBHOM ONTUYECKOM OCH, INIaBHBIX (o-
KycoB u npenamera MN. I'ne HaxomuTcst n300pakeHUE MpeIMeTa, Co3/1aBaeMoe JINH30?

2 N 3

N

4 ]

1

|
l
|
]
oF :F .
|
s

|
|
1
[
|
-
|
|

——— e e e

Puc. 6
A. Bobnactu 1. Bb. B o6nactu 2. B. B oomactu 3. I'. B o6mactu 4. JI. B o6mactu 5.

27. C momoIpro coouparomeil IMH35I MOTy4rIn H300paXkeHue cBeTsIeiics Touku. Ye-
My paBHO(DOKYCHOE paccTosiHue JuH3bL, eciu d = 0,5 M, f =2 m?

A. 2,5 m. b.15 M. B. 0,5 m. I. 0,4 m. . Cpenu orBeTOB A-
I' HeTnIpaBUIIBHOTO.

28. [1o ycnmoButo mpepIIyIiel 3a1aun OnpeieuTe, YeMy paBHO yBeJInueHue?
A. 4. b. 0,25. B. 2,5. I. 04. . Cpenu otBetoB A-I" HET npaBuIIb-
HOTO.

29. CBert Kakoro 1BeTa OOIbIIE IPYTHX OTKIOHSIETCS MPHU3MOM CIIeKTpocKomna?
A. ®uosnerooro. b. 3enenoro. B. Kpacuoro. I'. Cunero. JI. Bce oanHakoBBbIi.

30. Kakue u3 NpuBeICHHBIX HI)KE YTBEPKICHHUIM MPOTUBOPEYAT ITOCTYJIaTaM TEOPHUH OT-
HOCUTENBHOCTH: 1 — Bce Mpolecchl NpUpoabl MPOTEKAIOT OJUHAKOBO BO BCEX MHEPIUATBHBIX
CHUCTEMAax OTCYETa, 2 — CKOPOCTh CBETA B BAKYyM€E OJIMHAKOBA JIJIsI BCEX MHEPLHUAIbHBIX CHCTEM
oTcUeTa, 3 — BCE MPOLECCH] IPUPOJIbI OTHOCUTENBHBI M IPOTEKAIOT BPA3JIMYHBIX MHEPLUAIBHBIX
CHUCTEMax OTCYETa HEOJIMHAKOBO, 4 — CKOPOCTh CBETA 3aBUCHUT OT CUCTEMBI OTCUeTa?

A. Tonmpko 1. B. Tombko 2. B. Tonbko 3. . 1u2. . 3u 4.
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31. Kakoe u3yueHne U3 MepeyrciIeHHBIX UMEET CaMyl0 HU3KYIO 4acToTy: 1- ynbTpa-
¢duoneToBbie JIyud, 2-uH(YPaKpaKKHbBIE JIyUH, 3-BUIUMBIA CBET, 4-paInOBOJHBI, 5- PEHTTEHOB-
cKkue ay4yu?

A. 1. Bb. 2. B. 3. r. 4. . 5.

32. Kakoe ontuyeckoe siBJIeHUE OOBSCHSAET MOSIBICHUE IIBETHBIX PAJIY>KHBIX MSATECH Ha
MMOBEPXHOCTHU BOJIbI, TOKPBHITON TOHKON OCH3WHOBOU TUICHKOM?
A. lucnepcusi cBera. B. ®oroaddexr. B. Jludpakuus cBera.

I'.Murepdepenuns ceera. M. ITonspusanus csera.

33. Yemy paBHa sHeprus GOTOHA CBETA C YACTOTOMH V?
A.hvé®.  B.veh. B. hv. I'. hvsi. L. vh/c2.

34. YpaBuenue Duinmrelina as Gotodddekra mpeacrarisier codoil mpuMeHeHUe K J1aH-
HOMY SIBJICHHIO:

A. 3akoHa coxpaHeHus UMITyJIbCa. b. 3akoHa coxpaHEHUs dHEPrum.

B. 3akonamnpenomiienus: u otpaxkeHus: CBe€Ta. I'. 3akoHa coxpaHeHUs 3apsja.

. 3akoHacoXpaHEHUs MOMEHTA UMITYJIbCA.

35. Ckoubko MpoTOHOB Z ¥ CKOJIbKO HEUTpoHOB N B siipe nzorona yriepoaa 146C?
A.Z=6,N=14 b.Z=14,N=6. B.Z=6,N=6. I' Z=6,N=8.
JA.N=6,Z=8.

36. Uto Takoe Oera-uznyuyeHue?

A. TTOTOK 3IEKTPOHOB.

b. IToTox mpoTOHOB.

B. Ilotok sinep atomoB I'€JIHs.

I'.IToTOK KBaHTOB 3JIEKTPOMATHUTHOIO M3JIy4€HHsI, UCIIyCKA€MbIX aTOMHBIMU SIAPAMMU.

J.IToTox KBaHTOB AJIEKTPOMArHUTHOTO U3JIyUYEHUsI, UCITYCKAEMbIX ITPU TOPMOXKEHUU ObI-
CTPBIX JJIEKTPOHOB BEILLECTBE.

37.Kakoe wu3 Tpex BHJOB HU3IY4eHUH — 0O-, - HIM Yy-U3JIyue€HHE — HE OTKJIO-
HSETCSAIEKTPUYECKUMHU U MAarHUTHBIMU MOJIIMU?

A. 0-M3JIy4YEHHE. Bb. B-uznyuenue. B. y-uznyuenue. I'. Bce orkio-
HSFOTCSL.

. Bce Tpu He OTKIIOHSAIOTCS.

38.Kakoe cooTHOIIEHHE U3 TPUBEAECHHBIX HUKE CIIPABEUIMBO JIJIsl TOJIHOM 3HEPTUu
CBOOOIHBIX NMPOTOHOB E,,, cB0O0HBIX HEUTPOHOB E, 1 aTroMHOro sapa E,, cocraBieHHOro n3
HUX?

A. E;> Ept E,. b. E,<E,+ E, . B. E; = Ept E. I'. s cTaOuITbHBIX
AIeprpaBUIbHBIN OTBET A, AJisi paJuOakTUBHBIX sjep - b. J. Jnsg cTaOMIbHBIX
AIepIPaBUIIbHBIN OTBET b, U1s1 palnoakTUBHBIX sAAep - A.

39. KocMuueckne 00bEKTHI, YIAICHHBIE Ha MUJUTHAP/II CBETOBBIX JIET MOIIHOCTH H3JTYy-
YEHUS,KOTOPBIX MPEBBIIIAET MOLHOCTh U3JIYYEHHS TaaKTHK.

A. iedgenipt

b. xBazapsl

B. Genbie kapauku
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Yactp C

Pewiume 3a0auu

40. ITyns maccoit 10 T momaaeT B IepeBSIHHBINA OPYCOK, HEMOABIKHO JISKAIUN HA TIaJI-
KO TOPU30HTAIBHOM TJIOCKOCTH, U 3acTpeBaeT B HeM. CKOpOCTh OpycKa Mociie 3TOro CTAHOBUT-
cst paBHOU 8 M/c. Macca Opycka B 49 pa3 Goinbliie Macchl myiu. OnpenenuTe CKOPOCTh MYIH JI0
nornajiaHusi B Opycox.

41. B Gamnone copepxutcs 2 KT Kuciaopoaa npu gasieHuu 8,3 Mlla u temneparype
15°C. BplyuciuTh BMECTUMOCTD (€EMKOCTh) OaiiiioHa. BenmnuuHy yneabHO#M ra30BOM MOCTOSHHOM
JUISL KACJIOpoia pUHATH paBHO# R = 259,8 Jx/(krxK).

42. Cmemranu Boay maccoit 0,8 kr, umeromnryto temrneparypy 25 °C, u Boay Ipu Temiepa-
type 100 °C maccoii 0,2 xr. Temneparypy noilydeHHON CMECH H3MEPHIIH, U OHA OKa3aJlach paB-
Hoit 40 °C. Beruucnure, Kakoe KOJIMYECTBO TEIUIOTHI OT/1ajla ropsivyasi BOJa NPy OCTHIBAHUU

43. Kakoe KoJIM4eCTBO TEIUIOTHI HeoOxoauMo Juist miaBieHus 200 T cBUHLA, B3ATOTO NpU
TeMIiepatype miasiaeHusn? (A = 0,2510° JIx/xr)

44. K akkymynsropy ¢ D1C 12 B, noakitoueHa JaMnoyka  JiBa napajuiesibHO COeIu-
HEHHBIX PE3UCTOpPA CONMPOTUBICHUEM Kax bl mo 10 OM. U3BecTHO, uTO TOK B 11enu 0,5 A, a co-
POTUBJICHHE JaMIiouku R/2. KakoBo BHyTpeHHEE CONPOTUBIICHUE aKKyMyJIsiTopa?

45. DnexTpuyecKas IMTKa rnpu cuiie Toka 5 A 3a 30 mun norpebinsier 1080 xIx sHEp-
ruu. PaccunTaite CONPOTUBIICHUE TIITUTKH.

Kiarouu orBeToB

1 BapuanT
Yacrs A.
3akoHyume npeonoHceHus:
1. Tpaekropust 1BHKECHUs MaTEpUATIbHOM TOYKH — JIMHUS, ONUCHIBAEMast 3TON TOY-
KO B POCTPAHCTBE.
2. Cuuia - 3T0 KOJIMYECTBEHHOE BBIPAKEHUE CTEIIEHU AEMCTBHSI OHOIO TENla Ha JIpy-
roe
A
3. MouHocTb - 3T0 paboTa, coBepiiacmasi B eiuHuIly Bpemenu: N :T;
4. H3onpounecchbl — TEPMOAMHAMUYECKNE TIPOLECCHI, IPOTEKAIOLINE TP HEU3MEH-
HOM 3Hau€HUU KaKoro-1ubo rnapamerpa COCTOSHHUSL.
S. Hcnapenne — nporiecc napooOpa3oBaHus, IPOUCXOIAIINNA CO CBOOOTHOM MO-
BEPXHOCTH KUIKOCTH.
6. Kpucrannuzanus — nporiecc 00pa3zoBaHus KPUCTAIIOB U3 Ta30B, PACTBOPOB, pacIiia-
BOB
7. ITepBblil 3aKOH TEPMOAUMHAMUKH: U3MEHEHNE BHYTPEHHEN SHEPTUU TEPMOJIH-

HAMUYECKOW CHCTEMBI paBHO CyMMe paboThI, COBEPIIAEMOM Ha/l CUCTEMOW BHEIIIHUMHU TEJIaMU, U
KOJINYECTBA TEIUIOTHI, COOOIIEHHOTO CHCTEME

8. 3aKoH cOXpaHeHMs 3apala; 3apso0 deKMPUYECKU 3AMKHYMOU CUCEMbL, MO
ecmo cucmembl, yepes N0GEPXHOCHb KOMOPOU He NePEeHOCAMCS 3APNCEHHble YacCmuybl, He U3-
MeHsemcsl, Kakue 6bl npoyeccsl 8 Hell He NPOUCXOOUTU.

9. Kupxroga nepsoe npaBujio — eciid CYUTATh MOAXOASIINE K y3]Iy TOKH MOJIO-
KUTEIbHBIMH, & UICXOJSIIUE — OTPULIATENIbHBIMHU, TO ajredpanyeckasi CyMMa CUjl TOKOB B y3Jie
paBHa HYIIIO

10. Konpencarop — ycTpoiicTBO, CHOCOOHOE HaKaIruIMBaTh Ha ce0e OOJIbIINE 3aps/Ibl.
KonnieHcarops! 1enaroT B Bujie IBYX MPOBOHUKOB, PACMONOKEHHBIX OIM3KO ApyT K Apyry. OOpa-
3YIOIIHE KOHIEHCATOp MTPOBOIHUKH HA3bIBAIOTCS OOKJIaIKaMy KOHJIEHCaTopa.

11. KyJ10Ha 32aK0H — OCHOBHOM 3aKOH 3JIEKTPOCTATHKH, BHIPAXKAET 3aBUCUMOCTb CHJIbI
B3alMOJICUCTBUS IBYX HETIOJBHKHBIX TOUEUHBIX 3aps/I0B OT PACCTOSIHUSI MEXK/1y HUIMH: JBa HEMO/I-
BIKHBIX TOUEYHBIX 3apsi/Ia B3aUMOJCUCTBYIOT C CHJION, MPSMO TPONOPLIMOHAIEHON TPOM3BEICHUIO
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BEJTMYMH 3THX 3apsI0B U 0OPAaTHO MPOIIOPIMOHATIFHON KBAPATy PACCTOSHUS MEXKITy HUMH M JUDJICK-
TPUYECKOU IPOHUIIAEMOCTHU CPEIBI, B KOTOPO HAXOMATCS 3apsi/Ibl

12. Hanpsixenue (majieHue HANPSIZKeHNs1) — BEJTMYKUHA, YUCIICHHO paBHAs paboTe,
COBEPILAEMON IEKTPUUECKUMU U CTOPOHHUMHU CHJIAaMU ITPU NEPEMEIIEHUH €IUHUYHOIO MT0JI0-
JKATEJIBHOTO 3apsi/ia Ha JAHHOM YYaCTKE LIETH

13. IIpoBOAHUKH — BEIIECTBA, XOPOIIIO IPOBOIAIINE JICKTPUUSCKHUI TOK Ojarogaps
HAJIMYUIO B HUX OOJIBIIIOTO KOJTHYECTBA MOBUKHBIX 3aPSHKEHHBIX YaCTHUI]

14, DJIeKTPpUYECKHUH TOK — HAIIPABJICHHOE JBMYKEHUE DJICKTPUYECCKUX 3apsI0B

15. IoTeHUMAT 3J1eKTPUYECKOTO MOJISI - OTHOLIEHUE TOTEHIIMAIBLHONW SHEPTUH, KO-
TOpOH 00J1aaeT MPOOHBIN 3apsi, MOMEIICHHBIN B TaHHYIO TOYKY TOJIs, K 3TOMY 3apsiay

Yactr B

OTBeThTE HA BOIIPOCHI
16. A 21. B 26. ] 31. 1 36. B
17. B 22. T 27. A 32. B 37. B
18. A 23. B 28. T 33. B 38. b
19. T 24. B 29. T 4. T 39. b
20 B 25. B 30. A 35. B

Yacts C

Pewume 3a0auu

40. 40 m 43. 1,36 M][xc

41. 225 xlloc 44, 0154

42, 961,2 ke 45, 94%

2 BapHMaHT
Yacrts A.

3axkonuume npeonorHcenus:

1. PaBHOyCKOpPEHHBIM IBHKEHHEM HA3bIBAETCH PABHOIIEPEMEHHOE JABUKECHUE,
IIPU KOTOPOM BEJIMYHHA CKOPOCTH BO3PACTAET ...

2. IlepeMelieHHuEM HA3BIBAETCHA M3MEHEHHE TIOJIOKEHUS (DU3UUIECKOTO Teja B IPO-

CTPaHCTBE OTHOCUTENLHO BHIOPAHHOM cucTeMbl 0TcuéTa. [I[puMEHNTENbHO K IBXKEHUIO MaTepH-
AJbHOW TOYKH MEPEMENIEHUEM HA3bIBAIOT BEKTOP, XapaKTEPU3YIOIIN 3TO U3MEHEHUE

3. 3aK0H cOXpaHeHHsI HUMITYJIbCA: BEKTOPHAs CyMMa UMIYJIbCOB JBYX T€J J0
B3aWMO/ICHCTBUS paBHA BEKTOPHON CyMME UX MUMITYJIbCOB MOCIIE€ B3AUMOACHCTBUS

4. PaGora, c Touku 3peHust (GU3UKH, 9TO eCTh (pru3nUecKas BeMMUrHa, YUCIEHHO paBHAs
MPOU3BE/ICHNIO CUJIbI Ha MIEPEMELIICHIE B HAIIPABJIEHUHU JIEHUCTBUS 3TOM CUJIbI U €M e BBI3BAaHHOE

5. JHeprus - 3T0 COocOOHOCTH Tea COBEpIIATh paboTy

6. 3aMKHYTBHIM NpoLeCCOM, WM WMKJIOM Ha3bIBAE€TCS TAaKO mpoliecc, Mo 3aBep-
LIEHUH KOTOPOT'0 CUCTEMA BO3BPAILIAETCS] B UICXOJAHOE COCTOSIHHUE

7. AMadaTHBIN MPoLece — 3TO TEPMOIMHAMUYECKHUH MPOLIECC B MAKPOCKOITMYECKON
CHCTEeME, IPU KOTOPOM CHCTeMa He OOMEHHMBAETCSI TETUIOTON ¢ OKPY>KAFOIIM IIPOCTPAHCTBOM

8. ILi1aByieHneM Ha3bIBaeTCs MPOLIECC MEPEX0/ia Tea U3 KpUCTAITNYECKOT0 TBEPIOrO
COCTOSTHMSI B J)KUJIKOE, TO €CTh IIEPEXO/] BELIECTBA U3 OHOIO arperaTHOro COCTOSIHUS B IPYTO€.

9. ®a30Bblii epexoa — STO MEePexXo/1 BEIIeCTBa U3 OJTHOM (a3bl B IPYTyIO

10. McTOYHHMKHM TOKA — 3TO YCTPONCTBA, CIYKaIKe [l MOAeP>KaHus B IPOBOIHU-

K€ JIOJITOBPEMEHHOTO AJIEKTpHIecKoro Toka. OHM Mpeodpa3yroT XUMHUIECKYI0, TETIOBYIO, CBE-
TOBYIO U JAPYTHe€ BUAbI SHEPTUH B DJIEKTPUUECKYIO

11.  Kwupxroda BTOpOE NPaBUJIO: B TI0OOM 3aMKHYTOM KOHTYpE, IPOU3BOJIBHO BbI-
OpaHHOM B pa3BETBICHHOM 1IeTH, alreOpanyeckasi CcyMMa MPOU3BEACHHM CHIT TOKOB, TEKYIITHX
4yepe3 COMPOTUBIIEHUS COOTBETCTBYIOIINX YIACTKOB IEITH, PaBHA are0OpanvdecKoil CyMMe dJIeK-
TPOJABIXKYIINX CUJI, IEUCTBYIOIINX B 3TOM KOHTYpE

12. Pe3ucTop - 3TO MaCCUBHBIN SJIEMEHT IEKTPUUECKUX IIETIeH, 00JIaatomuid onpe-
JIEJICHHBIM WJIA NTEPEMEHHBIM 3HAYE€HUEM 3JIEKTPUUECKOTO COMPOTUBIICHUS
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13. Cwuaa toka xapakrepusyeT (PU3NYECKYIO BEIUYHHY, PABHYIO OTHOILIECHHUIO KOJIH-
YyecTBa 3apsA/a, MPOILIEIIIEro Yepe3 HEKOTOPYIO MOBEPXHOCTh 32 HEKOTOPOE BpeMs, K BETUUH-
HE 3TOr0 IPOMEXYTKa BPEMEHU

14. JIuM3JIeKTPHK — 3TO BEHIECTBO (MaTepuai), OTHOCUTEIIBHO TIJI0XO0 MPOBOJISIICE
AIIEKTPUYECKUN TOK.
15. DJIeKTPOABHKYIIAs CHJIA — (PU3MUECKas BEJIMYMHA, OIMCHIBAIOIIAs PA0OTY JIFO-
OBIX CHJI, KOTOPBIC ICHCTBYIOT B KBA3UCTAIIMOHAPHBIX IIETISIX TOCTOSHHOTO MITH IIEPEMEHHOTO TOKA
Yacts B
OTBeThTE Ha BOIPOCHI
16. B 21. A 26. T 31. T 36. A
17. T 22. A 27. T 32. T 37. B
18. A 23. B 28. A 33. B 38. b
19. A 24. b 29. A 34. b 39. b
200 B 25. A 30. 1 35. T
Yacrts C
Pewiume 3a0auu
40. 400 m/c 43. 5 kJlx
41. 18 n 44, 14 Om
42. 50,4 x/Ix 45, 24 Om

4. Cucrema oneHuBanus komiiekta @OC Tekylero KOHTpPOJIs U MPOMEKYTOYHOMH
aTTecTaluu

Kpumepuu oyenueanusn ycmnozo omeema.

«5» (omnuuno) — 3a rIIy0OKOE W TIOJTHOE OBJIAJICHHUE COJIEPKaHUEM Y4eOHOTO MaTepuana, B
KOTOPOM OO0y4Yaromuiicss CBOOOIHO M YBEPEHHO OPHEHTHUPYETCS; 32 YMEHHUE MPAKTUYECKH MPH-
MEHATHh TEOPETUUECKUE 3HAHUS, BHICKA3bIBATh U 0OOCHOBBIBATH CBOM CYXKJEHUS; 32 TPAMOTHOE U
JIOTUYHOE U3JI0KEHHE OTBETA.

«4» (xopowo) — ecnu 0OydaIOUIMIACS TIOJTHO OCBOMJI YY€OHBIH MaTepual, BiageeT HAyqHO-
MOHSITUMHBIM aNlapaToM, OPUEHTUPYETCS B U3yUYEHHOM MaTepuae, OCO3HAHHO MPUMEHSIET TeO-
peTruyecKre 3HaHUS Ha MPAKTHUKE, TPAaMOTHO M3J1araeT OTBET, HO cojepkaHue u ¢opma OTBETa
MMEIOT OTJEIbHbIE HETOYHOCTH.

«3» (yooenemeopumenvHno) — ecinv 00yJaronIuiics oOHapyXKUBaeT 3HAHWE U TTOHUMAHHE OC-
HOBHBIX TMOJIOXKEHUN y4eOHOTO MaTepuana, HO M3J1araeT ero HemojIHO, HeMOCIeI0BaTeNbHO, 10-
MyCKaeT HETOYHOCTH B TNPUMEHEHUH TEOPETUYECKUX 3HAHWUM TIPH OTBET€ Ha TMPAKTUKO-
OpPUEHTUPOBAHHBIE BOMPOCHI; HE YMEET JI0Ka3aTeNIbHO 000CHOBATh COOCTBEHHBIE CYKICHUS.

«2» (neyooenemeopumenvno) — eciny 00yUaAIOIIUICSI UMEET pa3pO3HEHHbIE, 0€CCUCTEMHBIC
3HAHMS, TOMYCKAeT OUIMOKHU B ONpeAeTeHNN 0a30BBIX MOHATHH, HCKAXAET UX CMBICI;, HE MOKET
MPaKTUYECKH MPUMEHSITh TEOPETUIECKUE 3HAHMS.

Kpumepuu oyenusanusa pegpepama, ooxnaoa.

B pedepare nomkna ObITh 0003HaUeHa mMpobiieMa U 000CHOBaHA €€ aKTyalbHOCTh, CIENaH
KpaTKHii aHaJIN3 pa3IMYHbIX TOUEK 3pEHHsI Ha paccMaTpuBaeMylo IpoOaeMy U JIOTHYHO H3JI0XKe-
Ha coOCTBeHHasi MO3UIUsA, CHOPMYIUPOBAHBI BHIBOJABI. Tema HOmKHA OBITh PACKphITA TMOJHO-
CTBIO.

Pedepar nmeeT cTporo ornpeneneHHyo CTPyKTYpY:

1. TuTynbpHBIN TUCT (HOMEp CTPAHUIIBI HE CTABUTCH);

2. Coneprkanue (HoMep CTPAHUILIBI HE CTABUTCH);

3. Beenenue;

4. OcHoBHas 4acTh (cocToAIIas U3 IaB, naparpados, MIyHKTOB);

5. 3akIroueHue;

6. CIIMCOK HCITOJIb30BAHHBIX HCTOYHUKOB.
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O6beM pedepaTa T0DKEH COCTaBIAThH HE Ooree 15 cTpanwmil, qokiiana -5-7 CTpaHUI.

Tekcer pedepara BepaBHUBAETCS MO IIMPUHE, TOJDKEH OBITH BBHIMOJHEHBI mpudToM Times
New Roman Ne 14 yepe3 nonyTopHslii HHTEpBAJL.

TekcT paboThl creayeT nevaraTh, COOJI01as CIeAYIOIINE pa3Mephl MOJIeH; JIeBOe — HE MEHee
30 MM, npaBoe — He MeHee 10 MM, BepxHee — He MeHee 16 MM, HuxkHee — He MeHee 20 mm. Ciie-
JIyeT BKIIOYUTH PEKHUM BBIPABHMBAHHE IO LIMPHUHE M aBTOMATHUYECKHH MEpeHoc cioB. Ab3all
(otcrym) B Tekcte paBeH 1,25.

CrpanHuibl ciieyeT HyMepoBaTh apabCKuMH U paMu, COOTI0Aast CKBO3HYIO HyMEpalUio 10
BceMy TekcTy pedepara. Hymepanus crpaHuil IpoBOJUTCS B MIPABOM BEPXHEM YTy CTPAHUIIBL,
apadckumu 1udpamu. [lpu 3TOM nepBas u BTOpasi CTpaHUIIbl (TUTYIBHBINA JIUCT U COJEpPIKAHUE)
HE HyMEpYeTCsl, TO €CTh HyMepalus HaunHaeTCsl Co CTpaHuLbl «BBeaenue» ¢ uudpsl «3».

CnucoK HCIOJIb30BaHHBIX HCTOYHUKOB odopmisiercss B cooTBerctBur ¢ ['OCT 7.1-2003
«bubmorpaduueckoe onucanue AOKyMeHTOB. OOmIre TpeOOBaHUS M MPABUIIA COCTABIICHUS,
I'OCT P 7.0.5—2008 «Cucrema ctangapToB 110 HH(MOpMAIuu, OMOIMOTEYHOMY M U3/1aTeIIbCKO-
My aeny. bubnmorpadpuueckas ccpuika. O0mre TpeGoBaHuUS U MTpaBHUiIa COCTABICHUS

CchbUIKM Ha JIMTEPATYPHBIN UCTOYHUK JODKHBI OBITh MPABHIIBHO O(OPMIIEHBI B BUIE CHOCOK
B HIDKHEW 4acTH CTPAHUIBI (ITOCPEICTBOM HX OTJIENICHHsSI OT OCHOBHOTO TEKCTa YEPTOH, MO KO-
TO-pPOil yKa3bIBACTCsI MOPSIKOBBII HOMED CCBUIKU apaOCKuMu I pamu, GamMiivg U HHULIHATIBI
aBTOpa, MOJTHOE HA3BaHUE (3aroJI0OBOK) UCTOYHUKA, MECTO U3IaHMUs, U3ATEIbCTBO, TOJ U3JaHHS,
cTpanuua.). Ha xaxmoi cnenyromieii cTpaHuile HyMepaluio CChbUIOK HadYlHAaroT 3aHoBo (1,2,3...).

«5» (omauuno) — BEINIOITHEHBI Bce TpeOoBaHMs K pedepary: o003HaueHa mpodiema u 00oc-
HOBaHa €€ aKTyaJbHOCTb, C/IeJIaH KpaTKUW aHallu3 pa3jIMYHBbIX TOYEK 3PEHUs Ha paccMaTpuBae-
MYIO0 TIpOOJIEMY ¥ JIOTHYHO M3JI0KEHa COOCTBEHHAs MO3UIHS, C(HOPMYITHPOBAHBI BEIBOJIBI, TEMA
pacKpbITa MOJTHOCTHIO, BhIIEPKaH 00BEM, COOIMIOIEHBI TPEOOBAaHUS K BHEIIHEMY O()OPMIICHUIO,
JIaHBI IPaBIJIbHBIE OTBETHI HA JOMOJHUTEIBHBIE BOIIPOCHI.

«4» (xopowto) — ocHOBHBIE TpeOOBaHUs K pedepary BBITOIHEHBI, HO MPU 3TOM JIOMYIICHBI
HEeouEThl. B 4acTHOCTH, MMEIOTCS HETOUHOCTH B M3JIOKEHUH MaTepHalia; OTCYTCTBYET JIOTHYe-
CKasl MMOCJIeIOBATENIbHOCTD B CYXJICHUSX; HE BbIACpKaH 00bEM pedepara; UMEIOTCS YIYIICHUS B
oopmIIeHHH; Ha TOTIOJHUTEIBHBIE BOMIPOCH MPH 3aIUTE JaHBI HETIOJIHBIE OTBETHI.

«3» (yoosnemeopumenvno) — TeMa pedepata OCBElICHA YACTHUHO; JOMYIICHbI (aKkTUde-
CKHE OMMOKU B CO/CPKaHUH TEKCTAa WM MPHU OTBETE Ha JIOTIOJHUTEIBHBIE BOIIPOCHL, BO BpEMs
3aIIUTHl OTCYTCTBYET BBIBO/I.

«2» (neyooenemeopumenwvno) — temMa pedepara He pacKpbiTa, OOHAPYKHUBAETCS CYILIECT-
BEHHOE HEITOHMMaHHe MPOOIIEMBI.

Ilpakmuueckue u camocmoamenvnvle padbomel, OoOMauiHue OnbvIMpl O0O0YUAIOUIETOCS
OLICHMBAIOTCSl, YUUTHIBAs CIEAYIOLIEE:

- KQ4eCTBO BBINIOJIHEHUS TPAKTUUYECKON 4acTU paboThI;

- KauyecTBO 0()OpMIIEHUS OTYETA 110 paboTe;

- KQueCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BONPOCHI MPHU 3aLIUTE PAOOTHI.

Kaxxapiii BuJ paboThI OIEHUBAETCSI 110 MATH OaTbHOM IIKaJIe.

«5» (omauunoe) — 3a TIyOOKOE U MOJTHOE OBIAJACHUE COJIEP)KaHIEM yueOHOTO MaTepHaa,
B KOTOPOM OOy4aromuicsi CBOOOTHO U YBEPEHHO OPUEHTHPYETCs; 32 YMEHUE MPAKTUYECKH MpH-
MEHSTh TEOPETUYECKUE 3HAHUS, BBICKA3bIBATh U OOOCHOBBIBATH CBOU CYyXKAeHMs. OLeHKa «5»
(OTIIMYHO) MperoiaaraeT rpaMOTHOE U JIOTHYHOE U3JI0KEHUE OTBETA.

«4» (xopouio) — eciii 0OYUAFOIIUIICS TOJTHO OCBOWJI YUEOHBIN MaTepHal, BJIaJeeT Hay4-
HO-TIOHATUIHBIM aIlllapaToM, OPUEHTHPYETCS B U3YYEHHOM MaTepuaje, OCO3HAHHO MPUMEHSET
TEOpPETUYECKHE 3HAHUS Ha MPaKTUKE, IPaMOTHO M3JIaraeT OTBET, HO coJiepKaHue u (opma oTBe-
Ta UMEIOT OTIEJIbHBIE HETOUHOCTH.

«3» (yoosnemeopumenbno) — eCiu 00ydaIOIMUICI 00HAPYKMBAET 3HAHUE W TIOHUMaHUE
OCHOBHBIX TOJOXEHUH yueOHOro MaTepualla, HO M3JaraeT ero HEroJHO, HelocleA0BaTeNbHO,
JOTTYCKaeT HETOYHOCTHU, B NMPUMEHEHHWH TEOPETUYECKUX 3HAHUU IMpPH OTBETE HA MPAKTHKO-
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OpPUEHTHPOBAHHBIE BOIIPOCH]; HE YMEET JI0Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXICHUS.

«2» (HeyooenemeopumenbHo) — eCiav OOyUYAIOIIMIICS UMEET pa3pO3HEHHBIC, OECCHCTEM-
HBIC 3HAHUSA, OOIIYCKACT OH_II/I6KI/I B ONpCACIICHUN 63,30BBIX HOHSITPIﬁ, HCKaXXa€T UX CMBICI, HEC
MOJKET MPAKTHUYECKU MIPUMEHSATh TEOPETUUECKHIE 3HAHMUS.

Hmozosan konmponvnaa padoma OUEHUBACTCS MO MATH OATBHOU MIKAJIE CIEIYIOLUIIM
00pa3oM: CTOMMOCTb Kaxaoro Bompoca | Oami. 3a mpaBHIBHBIM OTBET CTYIEHT mMoiydaeT |
6asu1. 3a HEBEpHBIN OTBET UJIM €TI0 OTCYTCTBHE OAJIbI HE HAUUCIISIOTCSI.

Ouenka
Ouenka
Ouenka
Ouenka

«5»
«4»
«3In
«2»

cootBeTcTBYET 86% — 100% npaBUIBHBIX OTBETOB.
cooTBeTCTBYET 73% — 85% npaBUIbHBIX OTBETOB.
cootBeTcTBYET 53% — 72% npaBUIIBHBIX OTBETOB.
coorBercTBYeT 0% — 52% IpaBUIIBHBIX OTBETOB.
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