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Heﬂl/l OCBOCHUSA NUCHMUIIJINHBI.

K ocHOBHBIM HeJIM OCBOCHUA JUCHUIIIINHBI «Duzuka» CICAYyCT OTHCCTH!

- ®opMupoBaHKE HAYYHOTO MHUPOBO33PEHUS 1 COBPEMEHHOTO (hU3UYECKOTO

MBbBIIIJICHUA

- an06peTeHHe IMPAKTUYCCKHUX HABBIKOB, HGO6XOI[I/IMI)IX AJI1 N3YUCHUA

CCTCCTBCHHOHAYYHbIX, 06Hl€HpO(1)GCCI/IOHaHBHBIX U CIICHaJIbHbIX JUCIHUIIIINH

K ocHOBHBIM 3agavdyaM OCBOCHMHA JUCHUITIINHBI «Dusuka» cienyer

OTHCCTHU:

- U3yuenne obmieli pusmku B 00bEME, COOTBETCTBYIOIIEM KBATH(PUKAIIUN

OakasaBpa.

Mecto nucuunianHbl B cTpykType OII

Huctumaa «Pusnkay oTHocuTcs K 6a3oBoit yactu (b1.1.18) 6azoBoro
nukia (b1.1) ocHoBHOM 0O6pa3zoBarenbHOM porpammbl 6akanaBpuata (OOIT).

1. IlepeyeHb MIAHMPYEMBIX Pe3yJbTATOB 00YYEeHUS M0 TUCIHUIIMHE
(MOayJI10), COOTHECEHHbIE C IIJIAHMPYEMBbIMHU Pe3yJbTATAMHU OCBOCHHSA
o0pa3oBaTe/IbHON NIPOrPaMMBblI.

B pe3ynbraTte 0cBOCHUS JUCHUIUIUHBI (MOAYJIS) Y OOyYarOImUXCs

hopMUPYIOTCS CIIETYIONINE KOMIIETSHIIMHU U JOJKHBI OBbITh IOCTUTHYTHI

CJIeIyIOIME Pe3yJIbTaThl O0yUeHHUs Kak dTarn (OPMUPOBAHUS COOTBETCTBYIOLIUX

KOMIIETECHIINN;

Koa koMnereHuun

B pe3yabrTarte
O0CBOEHUS
o0pa3oBaTeILHOM
NMPorpamMMmbl
o0yuaronuics
A0JI7KeH 00J1a/1aTh

Ilepeyens miIaHNpyeMbIX pe3yJIbTATOB
00yuyeHusi M0 TUCIHHUIJINHE

OIIK - 5

Criocoben
HCIIOJIb30BaTh
OCHOBHBIE
3aKOHOMEPHOCTH,
JEUCTBYIOLIME B
mpoiecce
W3TOTOBJICHUS
MaIIuHOCTPOUTEIBHBIX
u3Aenuil TpedyemMoro
KauecTBa, 3a/IaHHOTO
KOJIMYECTBA TIPH

HOIIK-5.1.
3aKOHOMEPHOCTH,
nporecce

3HaeT OCHOBHBIE
JIEUCTBYIOIIUE B
HM3TrOTOBJICHHS
MAaIIMHOCTPOUTEIBHBIX H3IeNUI
Tpebyemoro KauecTBa, 3aJIaHHOTO
KOJIMYECTBa TPH HAWMEHBIIHMX 3aTpaTax
0011IeCTBEHHOTO TpyAa

HOIIK-5.2. Ucnonsiyer OCHOBHBIE
3aKOHOMEPHOCTH, JIEHCTBYIOIIUE B
npoiiecce U3TOTOBIICHUS

MallIMHOCTPOUTCIbHBIX I/I3II€JIHI>'I




HaMMEHBIIUX 3aTparax | TpedyeMoro KayecTBa, 3aIaHHOTO
0OIIIECTBEHHOTO TPyJa | KOJIMYECTBA IMPU HAUMEHBIIUX 3aTparax
OOIIECTBEHHOTO TpYya

HOIIK-5.3. Bnaneer HaBBIKAMH
WU3TOTOBJICHUS MAaIIHHOCTPOUTEIbHBIX
1763 (SN 1347 TpedyemMoro KavecTBa,

33JJaHHOTO KOJIMYECTBA MPU HAUMEHBIIUX
3aTparax OOIIECTBEHHOTO TPy/ia

4. CTpyKTYypa M coepKaHue AUCUHUIIIHMHBI.

OOmiass TpyAOEMKOCTh JHUCHMIUIMHBI B O4YHO#W d¢opMe cocraBiser §
3a4E€THBIX €IUHUIIBI, T.c. 288 akageMuueckux daca, KOTOPHIE€ BKJIIOYAIOT
ayJIUTOPHYI0 paboTy (JIeKIuH, 1ab0paTopHbie padOThI, CEMUHAPHI U MTPAKTUYECKUE
3aHITHS) B TOM YHCJIE CAMOCTOATEIbHYIO paboTy CTy/IeHTOB. PopMa KOHTPOJS —
HK3aMEH.

CtpykTypa ¥ couepkaHWe MUCIMIUIMHBI «Du3uKa» MO CpokaM M BHUIAM
paboThI OTpaKEHBI B MMPUIIOKEHUH 1.

Conep:xxanue pa3aesnoB JUCUUIINHbBI

Bropoii cemecTp
dusnka u okpyxaromuii Hac mup. Pusuka u TexHuka. [lozHanue B pusnke.
Paznensl pusukmy.
MexaHuka
OcHoBHas 3aJ1aya MeXaHUKU. Mexannueckoe ABrmxeHue. Crucrema oTcuera.
MartepuanbHas Touka 1 aOCOIIOTHO TBepaoe Teno. [locrynarensHoe u
BpalllaTeIbHOE ABIKECHUE Tena. TpaekTopus ABuxkeHus tena. [IpsamonnHeiiHoe u
KPHUBOJIMHEMHOE JBUKEHHUE.
KunemaTuka mocrynareJbHOr0 ABUKECHUS
Teopust otHOcuTenbHOCTH ['anunes. [lonoxeHue u ero OTHOCUTEIBHOCTb.
[Tepememienne u nyTb. CKOPOCTh ABUKEHUS U €€ OTHOCUTENBHOCT. [IpuHInn
CYyHEPHO3ULINN IBUKEHUMN. Y cKopeHne. KunemaTnueckne ypaBHEHUS
IPSAMOJMHENHOIO PABHOMEPHOTO ¥ PABHONIEPEMEHHOTO JIBUKEHU.



KunemaTuka BpamarejJbHOr0 IBUKEHUS

DeMEeHTapHbIA YroJl MOBOPOTa U YIioBas CKOPOCTh. CBA3b MEXKTY
AJIEMEHTAPHBIM YTJIOM [TIOBOPOTA U AJIEMEHTAPHBIM NepeMenieHneM. CBs3b MEXY
YIJIOBOW U IMHEWHOW CKOPOCTSMU. YTIIOBOE ycKopeHue. KacarensHoe n
HOPMAaJIbHOE YCKOPEHUS BO BpAIlaTEIbHOM JIBM)KEHUU. BpalarenbHoe 1BUKEHUE
abcomotHo TBepaoro tena (ATT). CooTHOIIEHHE MEXly BpalllaTeIbHbIM U
MOCTyHaTEIbHBIM JBUKCHUSIMU.
JIMHAMKMKA MOCTYNATeJbHOI0 IBUKEHUSA

[Tonsitue cuibl. AGCOTIOTHOCTh CHIIBI B KJlTacCUYecKol MexaHuke. [ToHsTus
PAaBHOJICMCTBYIOIIEU U COCTOSIHUS TTOKOs. [IepBbiit 3akoH HbroTOHA.
Nuepuumanbabie cucremsl orcu€ra. Bropon 3akoH HerotoHa u 3akoH BecemupHoro
TaroreHus. miynbsc v 3aK0oH ero usmeHenus. Tperuit 3akoH HeroToHA 1
COXpPAaHEHHE UMITYJIbCA 3AMKHYTOM CUCTEMBI. L[eHTp Macc CUCTEMBL.
Pa0ora v 3Heprus nNpu MoCTynaTe;JbHOM IBHKEHUU

[Tonsatue cunoBoro noJsis. DnemMeHTapHas padoTa U paboTa Ha KOHEUHOM
nepeMenieHnu. MomHuocts. Kunernueckast SJHEprus U 3aKOH €€ N3MEHEHMS.
Teopema Kénura. [IoTeHIIManbHbIE CUIIOBBIE MOJIS U MOTEHIMAIbHAS SHEPTUSL.
3aKOH W3MEHEHMS IOTEHIMAIbHOM SHEPruu. HermoTeHunanbHble CUIIOBBIE MTOJIS.
MexaHnuecKasi SHEpIrus U 3aKOH €€ n3MeHeHUs. KoHCepBaTUBHBIE CUCTEMBL.
PaboTa kOHCepBaTUBHBIX U AUCCUTIATUBHBIX CHIL.
/IMHAMHUKA BPALIaTeJbHOI0 IBUKEHHUS

MoOMEHT UMITyJIbCa U MOMEHT CUJIbl. 3aKOH U3MEHEHUSI MOMEHTA
uMItyJibca. OTHOCUTENIBHOCTh MOMEHTA UMITYJIbca. MOMEHT UMITyJIbCa U YTJI0Bast
cKopocTh. MomeHT nnepunn. OCHOBHOE YpaBHEHUE IMHAMUKH BpaIlaTeJIbHOTO
nekeHust ATT. OceBble MOMEHTBI HHEPIIMM HEKOTOPBIX Tel. Teopema
[refinepa. PaboTa n kuHEeTHYECKAsI SHEPTHS BO BPAIIATEILHOM JIBIKCHHH.
AHaJIOTusl MKy TOCTYNaTEIbHBIM U BpallaTeIbHbIM JBUKCHUSIMU.

OcHoBbI TepmoauHaMukH (T/I) 1 MoJIeKYJISIPHO-KUHETHYECKOM TEOPHH
crpoenus Bemecrsa (MKT)

TepMOIMHAMHUYECKUM U BEPOATHOCTHIN METOIBI IIPU U3YYEHUU BHYTPEHHETO
CTpoeHUs BemecTBa. OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUUECKON TEOPUH
(MKT) u ee noarBepaeHus. PaBHOBECHBIE COCTOSIHUS BelecTBa. MaeanbHbIil 1
peanbHbIN ra3. YpaBHEHUS COCTOSIHUS UJICATIBHOTO ra3a. 3aKOH pacipeiesICHUs
ckopocteit MakcBemna. OnbiT LTepHa. Pacnipenenenne yacTuil ¢ BBICOTOM.
bapomerpuueckas popmyna. J[nmraa cBo6oHOTO ITpodera MoJieKyl. SIBiaeHus
nepeHoca (auddy3usi, TeII0NPOBOAHOCTh, BHYTpEHHEE TpeHune). PeanbHbie ra3bl.
VYpaBuenue Ban-aep-Baansca. U3oTtepmsl Ban-nep-Baansca. Kputnueckoe
COCTOSIHUE BEILIECTBA.



[Ipenmer TepMoauHaMuKu. YKCIIO cTeneHeil CBOOOAbI MOIEKYI. 3aKOH O
PaBHOM PaCIpPENCIICHUN SHEPTUH TEIJIOBOTO ABUKEHUS B COCTOSIHUM TEILNIOBOTO
paBHOBecHs. BHyTpeHHss sHEPTUS KaK QYHKIHS TEPMOIMHIIMUIECKOTO
coctostHus. [lepBoe Hauano TepmoanHaMuKu. PaboTa u Terio st pa3auyHbIX
n3omnpoueccoB TemIoéMKOCTH NAEATBHOTO ra3a B pa3jJInYHbIX MMPOLECCAX.
O6paTtumble U HeoOpaTuMbie nporecchl. Bropoe nHavano T/l TexHuyeckue UKIbL.
[ukn Kapuo. DuTponus. Bo3pacranue sHTpONMY B HEPABHOBECHBIX MPOIIECCaX
WU30JIMPOBAHHOU CUCTEMBI.

Tpernii cemecTp

HanpsizkéHHOCTD 3JIEKTPOCTATHYECKOI0 IMOJIsA

DIIEKTPUUYECKUM 3aps/i KaK HCTOUYHMK DJIEKTPOCTATUUECKOIO MOJIs. 3aKOH
Kynona. [Tpuntumne! 61u3KkonelcTBrs U nanbHOAeCTBUS. [loHsITHE QU3nUecKoro
MOJISL. DIIEKTPOCTATUIECKOE MOJIE KaK YACTHBIN CITydail (PU3NIECKOTO OIS,
HanpsEHHOCTh Kak CUI0Bas XapaKTEPUCTUKA NEKTpUIECKOro nmos. [Ipunimn
CYINEPIIO3ULIAH JIEKTPUUECKUX TOJIEH B MPUMEHEHNH K HanpshkEHHOCTU. [Tome
aunosisi. OCOOEHHOCTH CUJIOBBIX JIUHUMN OIS HAMIPSHKEHHOCTH
aneKkTpocTaTruueckoro noiist. [lotok BekTopa Hanpsk€HHOCTU. Teopema
Octporpazackoro-I'aycca (OI') B Bakyyme. [Ipumenenue teopemsl O jyist pacuéra
HaNPsHKEHHOCTU PaCHPENCIIEHHBIX HCTOYHUKOB.

IHoTeHumas 3JIeKTPOCTATHYECKOI 0 OIS

IToTeHIMAIBHOCTB 3JIEKTPOCTATUYECKOTO 1oJs. [loTeHnmnan kak
HHEPreTUYeCcKas XapaKTEPUCTUKA AIEKTPOCTATUYECKOTO MoJIst. CBsA3b MEXIY
HaIpsOKEHHOCTBIO U MOTEHIHAIOM. [IpMHIMI Cyneprno3uiuy 31€KTPOCTaTUYECKUX
noJiel B MpUMEHEHU! K noreHnuany. Hanpsokenne. Paborta anekrpocraTuaeckix
CHWJI Ha MepeMENIEHUH MPOOHOT0 3apsiia. DHEPrUsi CUCTEMBI 3apsI/I0B.

JAM3JIEeKTPUKH ¥ IPOBOJAHUKH B YJIEKTPOCTATHKE

Huanexrpuyeckas cpena. lonapuzanus. udnexkrpudeckas
BOCIIpUUMUKBOCTh. Teopema OI' B nuaniekTpuke. usnexkrpruueckas
NPOHUIIAEMOCTh. DJEKTpuUecKkoe cMmelienune (Muaykuus). [lonstue
AJIEKTPOCTATUYECKOTO MPOBOAHMKA. Pacnipeenenue 3apsia no ero noBepxXHOCTH.
DnekTpuueckas EMKOCTb YEIUMHEHHOTO IPOBOIHUKA. B3anMHas EMKOCTh ABYX
poBOJHUKOB. KoHIeHCaTOpBI. DHEprus 3aeKTpudeckoro noii. [1noTHocTs
DHEPIUHU DJIEKTPOCTATUYECKOTO ITOJIA.

3aKOHbBI MOCTOSIHHOIO TOKA



BexkTop minotHoctu Toka. Cuna Toka. 3akon OMa B quddepeHnmnanbHoin
dbopme. YaenpbHOE compoTUBIIeHHE cpebl. 3akoH OMa B MHTETpaibHOM (hopme.
ConpoTuBieHue yyacTtka 1enu. JnekTpoasrkyias cuia (9J1C) yuactka. 3akoH
Jxoyns-JleHua B nHTErpanbHoi U B AU depeHuuanbHon Gpopmax.

Maruerusm

MarauTHO€ 1oJi€ U €ro BO3AEHCTBUE Ha ABWXKYIIUECS 3apsaabl. Cuiia
Jlopenua. MarnutHas uaaykuus. Cuita AmMnepa. MarHuTHbIN MOMEHT U
BO3/ICMICTBME HA HETO MAarHUTHOTO MOJs. ICTOYHUKH MarHUTHOTO TOJIS. 3aKOH
buo-Cagapa-Jlannaca. MarautHbii motok. Teopema OI' 111 MarHuTHOTO MOJISL.
PaGota cunbl Amniepa. 3akoH OJTHOTO ToKa U ¢usznueckas Teopema CTokca B
BaKyyMe€ U B MarHetuke. Hanpsok€HHOCTP MArHUTHOTO NoJisl. MaruuTHas
BOCIIPUUMYHMBOCTh U MarHWTHAsI IPOHUIIAEMOCTh. JINHEHHbIE MarHEeTUKH (AHa- U
MapaMarHeTHKHN) ¥ HEJIMHEWHBIN MarHeTuku (peppomarHeTnkn). HamaranavuBanme
(dheppoMarHeTUKOB: KpUBas HA4aJIbHON HAMarHMYCHHOCTH, TIpe/iebHAs U
HENPEACNbHBIE NETIIN TUCTEPE3UCA. JKECTKUE U MITKHE MAarHETHKH.

DJIeKTPOMATHUTHAS UHAYKIMS

3akon @apazes u npaBuiio JleHia. BuxpeBoe aIeKTprU4ecKoe moJie.
Camounnaykuus. [lepexoaHbie mpouecchl B ANEKTPUUECKON 1IN, DHEPrus
MAarHUTHOTO TMOJIS.

YpaBuenus MakcseJia

HuddepennmanbHbie onepaTopsl TEOPUH MoJsl. MHTerpanbHbie TeOpeMbl
teopuu noJist: ['aycca u Ctokca. [loTeHIManbHble 1 BUXPEBBIE BEKTOPHBIE MO,
CBeneHrne MHTETPAIBHBIX YPaBHEHUN AJIEKTPOMAarHeTusMa K auddepeHimaibHbIM
ypaBHeHUsIM MakcBesia. Tok cmenieHus.

Kouie0anus

IMapmonunueckue konedanus. JuddepenimansHoe ypaBHeHNE
rapMOHMYECKUX KoJieOaHui u ero oliiee penieHue. BekropHoe npeacTaBieHue
rapMoHU4ecKkux QyHKIu. MexaHnueckue MasiTHUKH. VieabHbIi
Kosie0aTenbHbIN KOHTYp. ['apMoHHUeckre KoyieOaHus ¢ YHEPreTUYECKON TOUKH
3peHus. 3aTyxaroiue Koinebanus. BeinyxaeHHbIe Konebanus. Pezonanc
aMIIUTyAbl. P€30HaHC CKOpOCTU. AMIUIMTY/IA MOTJIOMIEHUS U aMIUTUTY1a
JTUCIIEPCUU.

Boausbl



Bo3myuienus mexannueckou cpensl. BonmHoBoe ypaBHeHue. BbiBox
BOJIHOBOT'O ypaBHEHHUS U3 ypaBHeHU MakcBesia. CBOMCTBA 3I€KTPOMArHUTHBIX
BOJH. ['apmMoHnueckue BoaHbl. Da3zoBast ckopocTs. JlnmHa BoaHbL. BonHOBOM
BEKTOp. NHTEHCUBHOCTh TAPMOHUYECKOM BOJHBL. [[aKkeThl rapMOHUYECKUX BOJIH.
I'pynmoBas ckopocts. JJInHa KOTEpEeHTHOCTH. Bpemst KOrepeHTHOCTH.

6. OneHo4HbIe cpeacTBa AJIs1 TEKYIIEro KOHTPOJIsSI YCIIeBAeMOCTH,
NPOMeKYTOYHOM aTTeCTAlMU 10 UTOraM OCBOEHUSI TUCIUIJIMHBI U Y4eOHO-
MeToAu4YecKoe odecreyeHue CaMoCTOATEIbHOH padoThI CTY/ICHTOB.

B nporecce o0y4dennst HCOMB3YIOTCS CIEAYIONINE OLIEHOYHBIE (DOPMBI
CaMOCTOATEILHOM pabOTHI CTYIEHTOB, OIICHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIS

YCIIEBAEMOCTH U MPOMEKYTOUHBIX ATTECTALINM:

Bo BTOpOM ceMecTpe

— BBINIOJIHEHHE U 3aIlMTa TPEX Ja00paTOPHBIX pabOT O MEXAHUKE;

— BBINOJHEHUE JIBYX KOHTPOJIBHBIX padoT;

— MIPOBEICHUE OJHOTO OJAHKOBOI'O TECTUPOBAHUS;

— peryJIIipHOE MPOBEJECHUE YCTHBIX OMPOCOB;

— HarnucaHnue pedepara Ha TeMbl TEPMOJUHAMUKHI U MOJIEKYJISIPHO-KUHETUYECKOTO
CTPOEHUS BEILIECTBA;

— 9K3aMeH 1o pazneny «MexaHuka, MoJIeKyJisipHas (PU3UKa U TEPMOJIUHAMUKAY.

B Tperbem cemecTpe

— BBITIOJTHEHUE U 3aI[UTa TPEX J1a0OPATOPHBIX padOT IO JIEKTPOMArHETU3MY;
— BBITIOJTHEHHE JIBYX KOHTPOJIBHBIX padoT;

— MIPOBEICHHUE OJTHOTO OJJAHKOBOT'O TECTUPOBAHUS;

— peryisipHOE MPOBEACHUE YCTHBIX OMPOCOB;

— 9K3aMEH 10 pa3ziey «DIEeKTPOMArHeTu3M, KoueOaHus, BOJTHBD.

OOpa31pbl 3a1aHU 1S IPOBEIEHUS TEKYIIEr0 KOHTPOJIS: KOHTPOJIbHBIX
paboT, BOIIPOCOB /711 YCTHOTO OMPOCa, TECTOBBIX 33JaHUM, TeM pedeparTos,
BOIIPOCOB ISl 3a4€Ta U SK3aMEHOB, a TaK e OUJIETOB JJIs 3a4€Ta U IK3aMEHOB
MIPUBEEHBI B MPUIIOKEHUU 2.



6.1. @oHI OLIECHOYHBIX CPEICTB VISl IPOBEACHHUS MPOMEKYTOYHOM aTTeCTAUMHU
o0yyaromuxcs o AMCUMIIMHE (MOLYJIIO).

6.1.1. IlepeyeHb KoMIETEHI U ¢ YKa3aHUEM 3TAaNOB UX (POPMHUPOBAHMS B
npouecce 0CBOCHHS 00pa30BaTE/JILHOM IPOrPaMMBI.
B pe3ynbTaTe 0CBOCHUS TUCUUILIUHBI (MOAYs1) GOPMUPYIOTCS CEAYIOIINE

KOMIICTCHIIUU:
Kon . .
B pe3yabTarte ocBoOeHUs1 00pa30BaTeJbLHOI MPOrpaMMbl 00y4alouIuiics
KOMIIeTeHIIH
" IOJIZKeH 00J1a1aTh
OIIK-5 Cnoco0eH MCImoab30BaTh OCHOBHBIE 3aKOHOMEPHOCTH, JICUCTBYIONIUE B
HpOLIGCCC HN3roTOBJICHUA MaH_II/IHOCTpOI/ITeJIBHLIX HB,Z[CHHP'I Tpe6yeMor0
Ka4ecTBa, 33IaHHOTO KOJIMYECTBAa ITPU HAUMEHBIIINX 3aTpaTax
OOIIECTBEHHOTO TPYa

B mporiecce ocBoeHust 00pa3oBaTeIbHON MPOrPaMMEbI TaHHBIE KOMITETEHITHH, B
TOM YHUCJIC UX OT/AETbHbIC KOMIIOHEHTHI, (DOPMHUPYIOTCSI IIOATAITHO B XOJI€
OCBOCHHMSI 00YUaIOIUMHUCS TUCIUIUTAH (MOJIyJIEH), TPAKTUK B COOTBETCTBUU C
y4eOHBIM TUTAHOM Y KaJIeHJapHBIM IpauKoM yueOHOTro mporiecca.

6.1.2. Onucanue noka3sareJieil 1 KpUTepHeB OLICHUBAHUS KOMIIETEHIIUIA,
(¢popmMupyeMbIX 10 UTOraM OCBOCHUSA TUCHMILIMHBI (MOAYJIfA), ONMMCAHUE LKA
OLICHUBAHUSA

[ToxazaTeneM OIleHMBAHMS KOMIIETEHIII HA Pa3IMUHBIX dTamax X
(bopMUPOBaHUS ABISETCS AOCTHKEHNE 00yJalOIIMMUCS TUTAHUPYEMBIX
pe3ybTaTOB O0YUYEHHUS 110 AUCLHUIUIUHE (MOAYIIIO).



OIIK-5

Cnoco0eH HCI0Ib30BaTh OCHOBHBIC 3aKOHOMCPHOCTH, ﬂeﬁCTBYIOHlI/IC B IIponecce

H3TOTOBJICHUA MAIIMHOCTPOUTCIIbHBIX PIBI[GJIPIFI Tpe6yeMoro Ka4eCTBa, 3aJaHHOT'0 KOJIMYCCTBA IIPpH
HAaNMMCHBIIUX 3aTpaTax OGH.IGCTBCHHOI‘O Tpyaa

Kpurepumu onneHuBaHus

IToka3aTenn
2 3 4 5
HNOIIK-5.1. OO6yyaromuiics OOyuaromuiics OOyuaromuiics OO6yyaromuiics
3HaeT JACMOHCTPUPYCT ACMOHCTPUPYET ACMOHCTPUPYECT JEMOHCTPUPYET
OCHOBHEIE MOJHOE  OTCYTCTBHE | HEMOJHOE YaCTHYHOE COOTBETCTBHE | 110mHoe
3akoHOMepHoc | W1 HEIOCTATOYHOE | COOTBETCTBHE CJICYIOIINX 3HAHUN: COOTBCTCTRIE
COOTBCTCTBHUC cneny}omﬂx 3HaHI/II>'IZ 3HAHUC OCHOBHBIX
™, vy N CIENYIOLIUX
9 CCAYIOUMX 3HAHMH: | 3HAHME  OCHOBHBIX | 3aKOHOMEPHOCTEI,
ACUCTBYIOIIUC o . 3HAHWI: 3HAHUE
B npomecce 3HAHHE OCHOBHBIX | 3AKOHOMEPHOCTEH, | HeifCTBYIOLINX B :
3aKOHOMEPHOCTEN eHCTBVIOIINX B OCHOBHBIX
U3TOTOBJICHUSA nefcTs IOI:HHX ’B A yrom npormecce
nporecce 3aKOHOMEPHOCT
MAIIHHOCTPOU ! oueci/:e poux U3TOTOBJICHUS P
HU3TrOTOBJICHUSA 7
TeNbHBIX p MaHJI/IH(BCTpOI/ITeJ'IBHBIX e,
S I/IBaFOTOBOJzeHﬁﬂ . MaHH/IHOCTPOI/ITeJ'ILV usenuii  TpedyemMoro JeficTBYIONIX
MAIIUHOCTPOUTEIL | HBIX U3JeIun
Tpe6yeMoro p > )i KadyecTBa, 3aJaHHOIO B TIpoIIeCCe
HBIX U3JICNNN | TpeOyeMoro KOJIMYECTBA IpH
Ka4JeCTBa, H3rOTOBJICHUSA
Tpebyemoro Ka4yecTBa, HAaUMEHBIIUX 3aTpaTrax
3a/1aHHOTO KayecTBa 3aJJaHHOTO obuiecTBeHHOro Tpyqa | MAIHHOCTPOUT
KOJIMYECTBa i 1T pyAa
mpH 3alaHHOI'0 KOJIMYeCTBa IIPH | , HO TOIIYCKAIOTCS CJIBHBIX
KOJMYECTBA  IIPU | HAUMEHBIINX 7
HAMMEHbIIIIX N p auMme He3HauuTEeNbHBIE 17631 (S 071
3aTpaTax
3arparax SaTDATAS - |y OIMINOKH, HETOYHOCTH, TpebyeMoro
0OIIIECTBEHHOTO
00IIIECTBEHHOT R 6HI;GCTBeHH0r0 m 3aTPyAHCHHS MPU KayecTBa,
pyga
o Tpya pyAa AHAJTUTHYECKHX 3a7]aHHOTO
Tpya Homyckarotcs
onepartusx. KOJIMYECTBA
HE3HAYUTEIbHEIE
OIITHOKH, MIPOSABISIETCA pu
HEI0CTATOYHOCTD HanMCHBIINX
3HAHWM, 110 Py 3aTparax
MOKa3aTelel, 00IIIECTBEHHOTO
oOyJaronmiics Tpya.
HCIIBITHIBACT O6yanOIHI/II>'IC ST
3HAYUTCIIBHBIC CBO6OI[HO
3aTpyAHCHUA IIpU onepupyer
ONCpUPOBAHNN MPHOOPETECHHBIM
3HAHUAMHU HpI/I nx U 3HAHUSIM.
[IEPEHOCE HA HOBBIC
CUTYyaIlUH.
NOIIK-5.2. OO0yyvaromuiics OO0yuaromuiics OO0yuaromuiics OO0yyaromuiics
Hcnons3yer JIEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPUPYET
OCHOBHEIE MOJIHOE  OTCYTCTBHE | HEMOJIHOE YACTUYHOE COOTBETCTBHE | MOJIHOE
3akoHOMepHoC | W1 HEIOCTATOYHOE | COOTBETCTBHE CIIEIYIOLIUX YMEHHUIl: | COOTBETCTBHE
TH COOTBETCTBHE CICAYIONUX YMEHHH: | MCIOIBb30BAHUE CIICAYIOIINX
2 o v
o CIeAYIInX YMCHUU: HUCITIOJIB30BaHHUC MCHUMUN:
IefcTByoLIe Yy y OCHOBHBIX Yy
HUCIIOJIb30BaHNE OCHOBHBIX 3aKOHOMEPHOCTEH, HUCIIOJIb30BaHNE
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B MPOIIECCE | OCHOBHBIX 3aKOHOMEPHOCTEN, | IEMCTBYIOIIHAX B | OCHOBHBIX
M3TOTOBJICHUS | 3aKOHOMEPHOCTEH, | JEUCTBYIOIIUX B | mpouecce 3aKOHOMEPHOCT
MAIIMHOCTPOM | AEUCTBYIOIIHUX B | IIpoLEecce HU3TOTOBJICHUS eu,
TEJIbHBIX nporecce HU3TOTORJICHUS MAIIMHOCTPOUTENIBHBIX | AEHCTBYIOIINX
15691 (10071 HA3rOTOBJIEHUS MAaIIMHOCTPOUTEIb | M3AeNui  TpedyeMoro | B nporiecce
TpedyemMoro MAaIIWHOCTPOUTEND | HBIX WU3JICNIMN | KauyecTBa,  3aJJaHHOTO | U3rOTOBJICHMS
KayecTBa, HBIX W3 | TpeOyemMoro KOJIMY€eCTBa IIPYA | MALLMHOCTPOUT
3aIaHHOTO TpedyemMoro Ka4deCTBa, HAUMEHBIIMX 3aTpaTax | €JIbHbIX
KOJIMYECTBA KauyecTBa, 3aJTaHHOTO OOIIECTBEHHOTO TpyJda | U3JeTuit
npu 3aJIaHHOTO KOJINYECTBA npu | YMEHHUS OCBOEHEI, HO TpedyemMoro
HAaUMEHBIIUX | KOJMYECTBA  IIPU | HAUMEHBIIUX JIOITYCKAIOTCS Ka4decTBa,
3aTparax HAWMEHBIINX 3aTparax HE3HAYUTEITBHBIE 3aJIaHHOTO
00IIIeCTBEHHOT | 3aTparax 00I1IeCTBEHHOTO OIMOKH, HETOYHOCTH, KOJIMYEeCTBa
0 TpyZJa 00I1IECTBEHHOT'O Tpyaa 3aTpy/HEHHS TIpH npu
TpyAa Honyckatorcs aHAIMTHYECKHIX HauMCHbIIINX
HC3HAYUTCIBHBIC OTIEPAIHsIX, TEPEHOCE 3anaTaX
OITHOKH, MTPOSBIIACTCS yMeHHii Ha HOBHIE, 00IIIECTBEHHOT'O
HEJO0CTaTOYHOCTD HeCTaHJAPTHbIE TpyAaa. 5
YMEHHH, 10 Py CHUTYAaIlHH. Obysaiougtic
[OKa3aTeleH, CBOOO/HO
oOyJaromIiics OIICpHPYET
HUCTIBITHIBACT IPUOOPETEHHBIM
3HAYUTEITHHBIC 1 3HaHWAM.
3aTpyAHCHHS TIPU
OIIEPUPOBAHUU
YMCHUSMHE MPU UX
MEPEHOCE HA HOBEIC
CUTYyalUU.
HNOIIK-5.3. OO0yyaromuiics OO0yuaromuiics OO0yuaromuiics OO0yyaromuiics
Bnaneer NEMOHCTPUPYET ACMOHCTPUPYET ACMOHCTPUPYET JIEMOHCTPUPYET
HABBIKAMH MOJHOE  OTCYTCTBHE | HEMOJHOE YaCTHYHOE COOTBETCTBHE | 110mHoe
W3FOTOBIEHMs | WM HENOCTAaTOYHOE | COOTBETCTBUE CJICTYIOIIUX YMCHMIL: | o rBHe
MAIHHOCTDOU COOTBETCTBHE CJICTYFOIIUX HU3TrOTOBJICHUS e —
TeIBHBIX CIICAYIOIINX HaBBIKOB: BJIQJICHUC | MATMHOCTPOUTEIIbHBIX HABEIKOB:
W3 e i HaBBIKOB: BJIAICHUC | HABBIKAMU M3ACIHN  TpedyemMoro :
TpebyemMoro HaBbIKaMH U3rOTOBJICHUS KauecTBa, 3amamHoro | BIANCHHC
KauecTBa, HN3TOTOBJICHUA MaIHI/IHOCTPOI/ITeJ'ILV KOJIMYEeCTBa npu HaBbIKaMH
3a7TAHHOTO MaHII/IHOCTPOI/ITeJILv HBIX H3JCNIMHM | HANMEHBIINX 3aTpaTrax | U3TOTOBJICHUS
KOJIMYECTBA HBIX H3NCINH Tpe6yeM0r0 O6IJ.ICCTB6HHOF0 Tpynaa. MAIIUHOCTPOUT
I T b e e
HAaUMEHBIITUX HA3JIeU I
3aJaHHOTO KOJINYCCTBA IIPH | He3HAUYUTEIbHBIC
3aTparax KONMUCCTBA  IIPH | HAMMEHBIIHX 5 Tpebyemoro
0BIIECTBEHHOT ORI satpatay OIIHOKH, HETOYHOCTH, KatwecTsa,
0 TpyAa 3aTparax 00IIIECTBEHHOTO TPy TpH 3aJaHHOTO
AHAJIMTUYCCKUX
0bImecTBEHHOrO TpyAa. onepanusx, nepeHoce KOJIMIeCTBa
Tpyaa Hlomyckarotes yMEHHI Ha HOBBIE, 1IpH
HE3HAYUTEIbHbIC HeCTAIApTHbIC HANMEHBIIHX
OIIHOKH, TPOSBIISACTCS
CHUTYyaIWH. 3aTparax

HEOOCTAaTOYHOCTH
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MOKa3aTelel, TpyAaa.
o0yuaroruiics Ooyuarommuiics
HUCIIBITBIBAET CcBOOOIHO
3HAYUTENIbHbIE OIepupyeT
3aTpyJHEHHUS IPU MPHOOPETEHHBIM
ONEpHPOBAHUU U 3HAHUSM.

YMCHUSIMU IIPU UX
IIEPEHOCC Ha HOBLIC
CUTyaluu.

Hikaabl ouUeHUBAHUS Pe3yJabTATOB MPOMEKYTOYHON aTrecTaud M HX
ONHMCaHUe:

Dopma npomercymounoii ammecmayuu: 2, 3 cemecmp IK3AMeH.
[TpomexxyTouHas arrectanus 00ydaromuxcs B hopMe 3K3aMeHa MPOBOIUTCS
0 pe3yJbTaTaM BBITIOJHEHHUS BCEX BUIOB yUeOHOUM pabOoThI, IPETyCMOTPEHHBIX
y4eOHBIM TUTAHOM 10 TAHHOW JUCITUIUTHHE (MOIYJIIO), TIPU TOM YUUTHIBAIOTCS
PE3yNbTAThl TEKYIIETO KOHTPOJIS YCIIEBAaEMOCTH B TeueHne ceMectpa. OrieHka
CTETICHU JIOCTHKEHUS 00YyJarOITUMUCS TUIAHUPYEMBIX PE3YIbTaTOB 00YUEHUS T10
JTUCITUIUTHHE (MOYJII0) TIPOBOIUTCS MIPETOoIaBaTeieM, BEIYIIUM 3aHATHUS 110
JTUCITUIUTHHE (MOYJII0) METOIOM SKCIIEPTHOM oreHKH. [1o ntoram
IPOMEKYTOYHOM aTTECTALMH I10 JUCIMILUIMHE (MOIYJI0) BBICTABIISICTCS OIICHKA
COTIMYHO», «XOPOIIIO», «yIOBIECTBOPUTEIHLHO» UITU «HEYOBJIECTBOPUTEIHHOY.
K npomesicymounoni ammecmayuu 0onyckaromcs mojibKo cnyoenmel,
BLINONHUBULUE BCE BUABL YHEOHOU pabombl, npedycMompeHtvle paboyell
npozpammou no oucyuniure « Duzuxay (ycnewno Hanucaguiue KOHMpPOoIbHble
pabomol, ycnewHo npoweouiue mecmol, blNOJIHUBUIUE U 3AUUMUBLLUE
Jabopamopusle pabomsl, HaAnUcaswiue u 3awumuguiue pegepam)

HIkana ouenusanus Onucanue

Omauuno Buvinonnenwl 6ce 6udwt yuebnoi pabomet,
npedycmompenusvie yueonvim nianom. Cmyoenm
O0eMOHCmpupyem coomeemcmeue 3Hanutl, yMeHull,
HABBIKOB NPUBEOEHHBIM 8 MabIUYax nokasameletl,
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onepupyem npuoopemenHbIMU 3HAHUAMU, YMEHUAMU,
HABLIKAMU, NPUMEHSIem UX 8 CUMYayusix nO8bIUEHHOU
cnodxcrocmu. Ilpu smom mozym Ovims 0onyujensi
He3HayumesnvHblie OUUOKY, HEMOYHOCMU, 3aMPYOHEeHUs.
npuU aHAIUMU4ecKuUx onepayusx, nepeHoce 3SHaHul u
VMeHUll Ha HO8ble, HeCMAHOAPMHbLE CUMY AYUU.

Xopowo

Buinonnenwt 6ce suowvt yuebnotl pabomet,
npedycmompenuvie yueonvim nianom. Cmyoenm
0eMOHCmpUpyem HenoaHoe, NPasUibHOe
coomeemcmaeue 3HAHUll, YMeHUll, HA8bIKOB
npusedeHHbvIM 8 mabauyax nokazamereu, oo eciu
npu smom ovLiu donyujeHvl 2-3 HecyuecmeeHHble
ouuoKU.

Yoosremeopumenvno

Buvinonnenwi 6ce 6uovl yuedbnoii pabomel,
npedycmompennvie yueouvim nianom. Cmyoenm
0eMoHCmpupyem coomeemcmeue 3HaHutl, 8 KOmopom
oceeujena 0CHOBHAS, Haubolee aNCHASL YACMb
mamepuana, Ho npu 3Mom OONyujeHa 00Ha
3HAYUUMENbHASL OUUOKA UIU HEMOYHOCb.

Heyoosenemsopumenvh
0

He gvinonnen ooun unu 6onee 6u0o6 yuebnou pabomat,
npeodycmompenusix yueonvim nianom. Cmyoenm
0eMoHCmpupyem HenoiHoe COOmeemcmaue 3Hanul,
YMeHULl, HA8bIKO8 NPUBEOEHHBIM 8 MAOIUYAX
nokasameiet, OONYCKAOMCs 3Ha4umebHvle OUUOKU,
NPOAGIISLeMCsL OMCYMCMEUe 3HAHUL, YMeHUl, HABbIKOG
no psoy nokasameieti, CmyoeHm Ucnvlmvléaem
3HauUUMenbHble 3ampyOHeHUs. NPU ONePUPOBAHUL
SHAHUAMU U YMEHUAMU NPU UX NEPEHOCEe HA HOBbLE
cumyayuu.

@DOHJT OTICHOYHBIX CPEJICTB MPEJCTABIEH B MPMIOKEHUIX 1 1 2 K pabouei

porpaMme.
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7. YueOHO-MeTOAMYeCKOEe 1 MHPOPMALIMOHHOE o0eceueHne
AUCIHUNIHHBI.

a) OCHOBHAas JMTepaTrypa:

1.T.N. Tpodpumona, «Kypc dpuzuxum», 2012.

2.A.I''YeptoB, A.A.Bopo0OneB, «3anaunuk no gusuke», 2008.

3.10.A.bpaxxkun, B.H.CuzaxoBa, A.M.Uebantok, «MexaHnuka, 1a00paTopHbie
paboter NeNe101-109», 2003

4.10.A.bpaxxkuH, JI.B.badakora, E.b.BonomunoB u ap. «NeKTpUYECTBO U
Mar"eTusM, jgabopatopusie padoTsl NeNo201-211», 2005;

5.B.M.Asntoxun, FO.A.bpaxkun, B.IL.JIeeun u gp. «BomHoBas onruka,
naboparopHbie padboTel NeNe 3.01-3.11», 2004

0) 1ONOJTHMTEJIbHAS JJUTEepaTypa:

1.H.IT.Kanamnuko, M.A.CmonasipeB «OcHoBbl pusuku» Tom 1, 2003

2N A.Tlanctan, A.E. Topckmit, H.K.I'achukoB wu gp. «J/luHamuka
MOCTYNATEIbHOTO ABMKEHUS», Ta00OpaTOpHbIN pakTukyM 312-2, 2008

3.A.10. My3sbruka, H.Il1.Kamamnukos. H.B.TpyOunumna u ap. «3akoHbI
COXpaHEHUSs MPHU MOCTYNATEIbHOM ABUKEHUN, TA00PATOPHBIN PAKTUKYM
312-4,2008

4.B.I1.Kpacun, A.E. I'opckuii, B.B. MakcumeHko u ap. « 9JIE€KTPOCTaTUKaY,
nabopatopHbIil mpakTukym 312-8, 2008

5.A.10. My3biuka «MarauTHoe 1oJie B Cpeax», JJabOpaTOPHBIN MPAKTUKYM
312-11, 2008

6.B.A.3araiinoB, A.E.I'opckuii, H.K.I'acaukoB u ap. «Koyie6anus u BOJTHBIY,
nabopaTtopHsbIil mpakTukym 312-15, 2008

7.A. K. Macnos, B.W. [lonos, B.Il. Kpacun u ap. «dudpakuus cseray,
nabopaTtopHblil npakTukym 312-18, 2008

B) IPOrpaMMHoOe odecreyeHre 1 HHTePHeT-PecypChbl:
[IporpammHoe obecrnieueHre He MPeayCMOTPEHO.

1. MarepuajibHo-TeXHHYeCKOe O0ecniedyeHue TUCHUIIIHHBI.

e Tpu crienraM3upoBaHHbIC yueOHbIC Tabopatopuu kadenpsl «Dusnkay mo
mexanuke: Aya. [1K314, TTIK321, I1K 332, ocHallleHHbIE, B TOM YHUCIIE,
UCITOJIb3YEMBIMH B TAaHHOM pabodelt mporpaMmme J1abopaTOPHBIMHU YCTAHOBKAMM:
«OmnpenaeneHue IWIOTHOCTH Tel», «MarmmHa ATBya», «KoaduimeHT moiae3Horo
NEUCTBUS IPY>KUHHOU IMyIIKW», «MasaTHUK MakcBesiay.

e JIBe ciennanu3upoBaHHble yueOHble 1aboparopun kadenpsl «Dusnkay mo
anektpomarnerusmy: aya. [IK331, IIK317, ocHalieHHbIe, B TOM YHUCIIE,
UCITOJIb3YEMBIMH B TAaHHOM pabodelt mporpaMmme J1abopaTOPHBIMHU YCTAHOBKAMM:
«HccnenoBanre XapakTepUCTHK JIEKTPOCTATUYECKOTO MO, «3Mepenue
YJEIBHOTO CONPOTUBIICHUS MPOBOAa», «MI3MepeHrne ropu3oHTaIbHON
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COCTaBJISIFOIIECH MArHUTHOTO MOJs1 3EMJIM C TOMOIIbIO TAHTE€HC-TAIbBAHOMETPAY,
«HMccnenoBanue neTiv rucTepes3nca B pa3anyHbIX MaTepranax»

e/[Be cnienuau3upoBaHHbIE yueOHbIe JabopaTopun Kadeapsl «Dusuka» no
ontuke: aya. [TK315, ITK333, ocHailleHHBIE, B TOM YKCIIE, UCIIOJIb3yEMbIMU B
JaHHOM pabouelt mporpamMme J1abopatopHbIMU ycTaHOBKamu: «MccnenoBanue
BBIHYKJIEHHBIX KOJIeOaHU# CTpyHBD», «3ydenne nunrepdepeHImm cBera ¢
oMot ounpusmsl Openensy, «MccnemoBanue audpakimu OpayHrodepa Ha
mu(dpakMOHHON peméTkey, «OnpenesieHre KOHIEHTPAlUU CaXapHOro pacTBopa
CrocoOOM BpAIlIEHUS TIIIOCKOCTH TOJISIPU3ALINI)

2. Meroanyeckne peKOMEHAAUMH 1JIA CAMOCTOATEIbHON Pad0ThI
CTYJAE€HTOB

Tema 1. «BBenenue B puznueckuit 1a00paTOPHBIN MPAKTUKYM)).
CTyIeHT NOJKEeH NOATOTOBUTHCA K YCTHOMY OIPOCY B XOJI€ MMOATOTOBKH K
JIOTYCKY K JJa00opaTopHO# paboTe, BBHITIOIHUTD Ja00paTOPHYIO padoTy U
NOATOTOBUTHCS K MPEJACTABICHUIO PE3YIbTATOB U3MEPEHUN Ha €€ 3aluTe

Tema 2. «KKnuHemaTuka nmocTynaTeabHOrO ABUKCHUS.
CTyJeHT JOJKEeH NOJITOTOBUTHCA K YCTHOMY OIPOCY M PELIUTH 3a7auH,
npejyiaraéMble Ha CEeMUHAPCKUX 3aHATHUSIX [T CAMOCTOATENIBHOTO PEILICHHUS, a
TaKXe MOJATOTOBUTHCS K BBIMOJIHEHUIO KOHTPOJIBHOU paOOTHI.

Tema 3. «/lnHaMuKa NOCTYATEIBHOTO IBUKEHUS.
CTyIeHT JOJKEH MOJIrOTOBUTHCA K YCTHOMY OINPOCY U PEIIUTH 3aauH,
npejyiaraéMble Ha CEMUHAPCKUX 3aHATUSIX JIJI1 CAMOCTOSATENIBHOTO PEIICHHUS, a
TaKKe MOJATOTOBUTHCS K BBHIOTHEHUIO U 3aIlIUTE Ta00paTOPHOI pabOTHI.

Tema 4. «PaboTta 1 SHEpPrus B MOCTYINATEIILHOM JIBUKCHUN).
CTyIeHT JOJKEH NOJArOTOBUTHCA K YCTHOMY OINPOCY M PELINTH 3a7auH,
peaJiaraéMble HA CEMUHAPCKUX 3aHATUSIX JIJISI CAMOCTOATENIBHOTO PELICHHUS, a
TaKXe MOATOTOBUTHCS K TECTUPOBAHUIO U K BBIIIOJIHEHUIO U 3aIIUTE
nabopaTopHOIl paboTHI.

Tema 5. «KnuHeMaTtuka BpamaTeibHOrO JBUKCHUS.
CTyJeHT JOJKEH MOJITOTOBUTHCA K YCTHOMY OIPOCY M PELIUTH 3a7auH,
npejyiaraéMble Ha CEMUHAPCKUX 3aHATUSX I CAMOCTOSITEIbHOTO PEIICHUSI.

Tema 6. «/[nHaMuKa BpamiaTeIbHOTO ABHKECHUS.
CTyIeHT JOJKEH MOJITOTOBUTHCA K YCTHOMY OIPOCY U PELIUTH 3aauH,
npejyiaraéMble Ha CEMUHAPCKUX 3aHATUSIX JIJI1 CAMOCTOSATEIIBHOTO PEIICHHUS, a
TaKke MOJATOTOBUTHCS K KOHTPOJIBHOM pab0OTe U K BHIOJIHEHUIO U 3aIUTE
1ab0opaTopHOI PabOTHI.

Tema 7. «OcnoBbl TepMoauHaMuku (TZl) U MOJEKyJIsIpHO-KUHETHYECKOMN
teopuu ctpoenus Beuiectsa (MKT)».
CTyIeHT JOJKEH pelnTh 3aa4M, IpeIjiaraeMble Ha CEMUHAPCKUX 3aHATUAX TS
CaMOCTOATENLHOTO PEIIeHUs, U HamucaTh pedepar.

Tema 8. «HanpskEHHOCTD 3IEKTPOCTATUYECKOTO TOJIS.
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CTyIeHT JOJKEeH NOJITOTOBUTHCA K YCTHOMY OIPOCY M PELIUTH 3a7auH,
npejyiaraéMble Ha CEeMUHAPCKUX 3aHATHUSIX [ CAMOCTOATENIBHOTO PEIICHHUS, a
TaK)Ke MOATOTOBUTHLCS K BBHITTOJIHCHHIO U 3aIITUTE JIA0OPATOPHOU PabOTHI.

Tema 9. «IloTeHIHAN TEKTPOCTATUUECKOTO TIOJIS».
CTyIeHT JOJKEH MOJITOTOBUTHCA K YCTHOMY OINPOCY U PEIIUTh 3aauH,
npejyiaraéMble Ha CEMUHAPCKUX 3aHATUSIX JIJII CAMOCTOSATEIIBHOTO PEIICHHUS, a
TaKke MOJArOTOBUTHCS K KOHTPOJIBHOM pab0OTe U K BHITIOJIHEHUIO U 3aIUTE
1ab0opaTopHOI PabOTHI.

Tema 10. «/IudnexTpuKky U TPOBOJHUKH B DJIEKTPOCTATHKEY.
CTyAeHT I0JKEH MOATOTOBUTHCS K YCTHOMY OMPOCY U PEIIUTh 3aa4H,
npearaéMble Ha CEMUHAPCKUX 3aHSATHUSIX JUISI CAMOCTOSITEIbHOTO PEIICHUS.

Tema 11. «3aKOHBI TOCTOSTHHOTO TOKa.
CTyJeHT JOJKEeH NOJITOTOBUTHCA K YCTHOMY OINPOCY M PELIUTH 3a7auH,
npejuiaraéMble Ha CEeMUHAPCKUX 3aHATHUSIX [T CAMOCTOATENIBHOTO PEIICHHUS, a
TaK)Xe MOATOTOBUTHLCS K KOHTPOJIIBHON PabOTe M K BBITIOJIHCHUIO U 3aIUTE
1a00opaTopHOI PabOTHI.

Tema 12. «KMaruetuzmy.
CTyIeHT JOJKEH MOJrOTOBUTHCA K YCTHOMY OINPOCY M PELIUTh 3a7auH,
npejyiaraéMble Ha CEMUHAPCKUX 3aHATHUSIX JIJI CAMOCTOSATEIIBHOTO PEIICHHUS, a
TaKKe MOJArOTOBUTHCS K TECTUPOBAHUIO U K BBITIOJIHEHHUIO U 3aIUTE ABYX
71a00paTOPHBIX PadoT.

Tema 13. «DneKTpoMarHuTHAsT UHITYKIUSD.
CTyZeHT JOJKEH NOJrOTOBUTHCA K YCTHOMY OINPOCY M PELIUTH 3a7auH,
MpejuiaraéMble Ha CEMUHAPCKUX 3aHATHUSAX JI1 CAMOCTOSITENIbHOTO PEIICHUSI.

Tema 14. «YpaBHenust Makcgeiiay.
CTyJeHT OJKEH MOJITOTOBUTHCS K YCTHOMY OIPOCY.

Tema 15. «KoneOanust 1 BOJTHBD.
CTyIeHT JOJKEH MOJITOTOBUTHCA K YCTHOMY OINPOCY M PELIUTh 3a7auH,
npejyiaraéMble Ha CEMUHAPCKUX 3aHATUSIX JIJII CAMOCTOSATENIBHOTO PEIICHHUS, a
TaKke MOJATOTOBUTHCS K KOHTPOJIBHOM pab0OTe U K BHIMOJHEHUIO U 3aIIUTE
nabopaTopHOM PabOTHI.

Tema 16. «aTEpdepeHtus».
CTyAeHT IOJKEH MOATOTOBUTHCS K YCTHOMY OMPOCY U PEUIUTh 3aauH,
npeajaraeéMble Ha CEMUHAPCKUX 3aHATUSIX JUISI CAMOCTOSITEILHOTO PelIeHus, a
TaK)Ke MOATOTOBUTHCS K TECTUPOBAHUIO U K BBINOJHEHHUIO U 3aIITUTE
nabopaTopHOIl paboOTHI.

Tewma 17. «/Iudpakimsy.
CTyJeHT JOJKEeH MOJITOTOBUTHCA K YCTHOMY OINPOCY U PELIUTh 3a7auH,
npejyiaraeMble Ha CEeMUHAPCKUX 3aHATHUSIX [T CAMOCTOSATENIBHOTO PEIICHHUS, a
TaKke MOJATOTOBUTHCS K TECTUPOBAHUIO U K BBITIOJIHEHUIO U 3aIUTE
nabopaTopHOM PabOTHI.

Tema 18. «Ilongapuszanms».
CTyIeHT JOJDKEH MOJrOTOBUTHCA K YCTHOMY OINPOCY M PEIIUTh 3a7a4H,
npejjiaraéMble Ha CEMUHAPCKUX 3aHATUSIX JIJIS CAMOCTOSATEIILHOTO PEIICHHUS, a



TaKXe MOJArOTOBUTHCS K TECTUPOBAHUIO U K BBITIOJHEHUIO U 3aIUTE
nabopaTopHOU paboTHI.
Tema 19. «kKBaHTOBOOIOTHUECKHUE SIBICHUS.
CTyIeHT JOJKEH MOJITOTOBUTHCA K YCTHOMY OINPOCY M PELIUTH 3a7auH,
MpeJIyIaraéMble Ha CEMUHAPCKUX 3aHATHUAX JJIs1 CAMOCTOSITEIbHOTO PELICHUS.
Tema 20. «D1eMeHTHI KBAHTOBOM MEXaHUKH)).
CTyIeHT JOJDKEH caMOCTOSITEIBbHO M0100paTh MaTepral Mo TeMe U HalucaTh

pedepar.

1. MeToauveckue peKOMEHIANUM JJIs1 IPpenoJaBaTeJisi

KoHTposnbHbIe paOoThI MUITYTCS HA CEMHUHAPCKUX 3aHATUSAX. Bpems
HAIMCaHUA KaXI0M KOHTPOJIBHOW padOThI JOHKHO COCTABIATH 20 MUHYT.
Kpurepuu o1ieHKH KOHTPOJIBHOM pabOThl B COOTBETCTBUU C IMYHKTOM 6.1.2
cleayomue: 2 — pelieHue 3a1aun pakTuuecku He HayaTo; 3 — pelieHue HayaTo,
HAIMCaHbI MPABUIIbHBIE UCXOAHBIE (DOPMYIIBI, HO OTCYTCTBYIOT BBIBOJIbI U3 HUX;
4 — pellieHue ecTh, HO C HEAOUETAMU, HATPUMED, IPU HATUYUU MPABUIBHOTO
000CHOBaHHOTO OTBETA B OOIIEM BHUJIE JIOMYIICHBI BEIYUCIUTEIHHBIC OIIMOKH;
5 — mony4eH npaBUIbLHbIA 000CHOBAHHBIN YHCIICHHBIA OTBET.

biiankoBo€e TecTUpOBaHKUE IPOBOAUTCS HA CEMUHAPCKUX 3aHATHAX. B Tecte
CTYJCHTY MpeJjiaracTcs MATh 3aJaHuid. TecT OIEeHUBAETCS 10 JBYXOAITbHON
IKajie: 3a4€T-He3a4ET. TecT 3aUnThIBACTCS, €CIU TPU 3aJaHUSI U3 MATH CHIECIIAHBI
BEPHO.

Y CTHBIN OPOC TPOBOAUTCS HA JEKIIMOHHBIX 3AHATHSIX B BUAE JUCKYCCUU
10 TIpeJIaraeMbIM BOMIPOCAM U SIBJISIETCS UHTEPAKTUBHOM (HOpPMOI poBeACHUS
3aHATHSA. OH NOJKEH 3aHuMaTh HEe MeHee 30% BpeMEHU JIEKIIMOHHbBIX 3aHATHM.
Bomnpocs! 111 yCTHOTO OIpoca »KeJIaTeibHO JOBECTH 10 CTYICHTOB 3apaHee, /10
JIEKIIMOHHOTO U3JI0KEHMS MaTepuana, Tak, YT0Obl OHM CMOTJIM CAMOCTOSITEILHO
NOATOTOBUTHCS K MPOBEICHUIO AUCKYCCHUH. [IpH OLIEHKE JEKTOP AOJIKEH
YUYUTHIBATh aKTUBHOCTh CTYJICHTOB M PE3YyJIbTATUBHOCTh UX OTBETOB. [Tocne
KaXIOM JUCKYCCUHU OIPENEISIETCS TPYIIIA CTYyACHTOB, IOKA3aBIINX HAUITYYIIUN
pe3ynbTaT. Kpome 3T0oro, yCTHbBIN Onpoc NPOBOAUTCS MPH JIOIYCKE K
naboparopHoil pabote. B 3ToM citydae pe3yabTaT OLEeHUBAETCS M0 ABYX0aUIbHON
mkane: 3a4€T-He3a4yeT. J{o Tex mop, moka He OyIeT MoydeH 3a4éT, paboTa He
MOYKET CUMTATHCS 3AIIUIIEHHOMN.

Tembl pedepaToB 0OBSIBISIOTCS JIEKTOPOM B Hauase cemectpa. [IpoBepka
pedepartoB ocymiecTBiseTcs JeKTopoM. O1ieHKa MPOU3BOIUTCS 110 KPUTEPUSIM
1.6.1.2 B OTHOIIEHUN KOMIIETEHIINH.
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Crpykrypa u cogepkaHue AUCUUILTUHBI «PU3UKay 110 HAMPABJICHUIO MOJrOTOBKU

[Tpunoxenue 1.

15.03.05 KoHCTPYKTOPCKO-TEXHOJIOTHYeCKOe o0ecreyeHne MAIIMHOCTPOUTEIbHBIX IPOU3BOICTB

(OaxanaBp)

Buabl yueOHoM

padoThI,
« BKJIIOYas
Ho & =® £
Me o | 5 E| CaMOCTOATEeJIBLHYIO D®opMbI aTTECTAIUU
Pasznea e = < 6
pa % o $| PpadoTy CTyIeHTOB,
TeM O | = &| uTpymoeMKOCTH B
gacax
J |II/C|Ja6 |CPC|3JIP| T | P | K/P| YO 9
BBenenue B pusnyeckuit
JIA0OPATOPHBbII MPAKTUKYM.
[IpsiMble W KOCBEHHBIE (HU3HUECKHE
msMepeHus. OO6paboTka pe3yJbTATOB
1 PCEHHA. - L7Op pesy 2 112 5 |1 4 | + +
I/I3MepeHI/II/I n BKCHepI/IMeHTaJ'IBHBIG
MTOTPEITHOCTH
BrlimostHeHne n1abopaTopHO pabOTHI
«OnpeaeneHne MI0THOCTH TEID)
2 | KunemaTuka nocrynatejibHOIo 2 | 34| 4 2 6 +
JBHKEHHUS
®usnuecknid Bexktop. [loHsTue opra.
Teopust oTHOocuTenbHOCTH [ anmuies.
IlonoxxeHue U €ro OTHOCUTEIbHOCTb.
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Tpaektopusi MarepualibHOW TOYKHU.
Comnpukacaromascss IMIOCKOCTh U
COIIPUKACAIOLIAsICS OKPYXKHOCTb.
DJeMEHTapHOE  MEpEMEIICHHE U
aneMeHTapHbli  myTh.  CKOpOCTh
JIBW)KEHUSI U €€ OTHOCUTEIBHOCTD.
[IpuHIMI Cynepno3nnu ABUKECHUN.

YckopeHnue. Kacarenbnoe 151
HOpPMaJbHOE yCKOpeHHus. JlekaproBa
cucrema KOOp/IMHAT.
Kunemarnueckue 3aKOHBI
JBVKCHUS. [ToctynarensHOE
JIBUXKEHUE  aOCOJIOTHO  TBEPIOTO
tena (ATT).

JInHamMuka NMOCTYNATEJIbHOT0
ABUKEHUSA

[Tonsitue  cunbl.  AOGCOTIOTHOCTH
CHJIBl B KJIACCUYECKOM MEXaHUKE.
[loHATHS  paBHOACUCTBYIOIIEW W
cOoCTOsiHUS TOKOsA. IlepBbIli 3aKOH
Herorona. MHepuunanbHble CHCTEMBI
otcuéra. Bropoit 3akoH HerotoHa u
3aKOH  BcemupHOro - TArotreHwusl.
Nmnynbe M 3aKOH €ro M3MEHEHMSI.
Tperun 3aKOH HsroTona 151
COXpaHEHHE HMIIYJIbCAa 3aMKHYTOMN
cuctembl. [leHTp m™Macc cucTemsl.
Y 1apel ¥ B3pbIBBL.

5-6

2,3

BrinoiHeHne 1abopaTopHO paboThI

7-8
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«MaimHa ATByaa»

PabGora u 3Heprus B
NOCTYNATEeIbHOM JIBHKEHUH

[TonsiTne CHJIOBOT'O IOJIAL.
DneMmeHTapHasi paboTa U paboTa Ha
KOHECYHOM TIEPEMEIIICHHH.

MomHocth. KuHeTnueckas Heprus
U 3aKOH €€ wu3MeHeHus. Teopema
Kénura. IloTreHumanbHbIE CHIIOBBIC
MOoJisi W TOTEHIMAJIbHAST SHEPTHUS.
3aKOH HM3MEHEHUS NOTEHIIHAJIbHOMI
SHEPTUM. HenorennuannHbie
CHJIOBEIC TOJIS. ITone CHII
COIIPOTHUBIICHUSA KaK MIPUMED
HEMOTCHIIMAILHOIO CHJIOBOIO IIOJIS.
Mexanunyeckas dHeprus U 3aKOH €€
W3MCHCHHUS. KoncepBatupnbie
CHCTEMBI.

9-10

KunemaTuka BpaIIATEJIbHOI0
ABHKEHUSA

DOneMeHTapHbld yroyl IOBOpOTa M
yriaoBass CKOpocTb. CBA3b MEXIy
AJIEMEHTAPHBIM YIVIOM IOBOPOTa H
AJIEMEHTAPHBIM IIEPEMEILICHUEM.
CBs3b MEXIy YIJIOBOM M JIMHEHHOU
CKOPOCTSIMH. YTJIOBOE YCKOPEHHE.

Kacarenbnoe 151 HOPMAJIBHOE
YCKOpPEHUS BO BpAIIATETLHOM
JIBUYKCHUHU. BpamarensHoe

11-
12
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nBwkeane ATT. CoorHouleHue
MEXTY BpallaTeaIbHbIM u
MOCTYIATEIbHBIM JIBHYKCHHUSIMHU.

JAMHaMuKa BpalmaTeJJbHOI0
JABUKEHHS

MOMEHT UMITYJIbca © MOMEHT CHJIBI.
3aKkoH VU3MEHEHUS MOMEHTAa
UMITYJIbCA. OTHOCHUTEIBHOCTh
MOMEHTa UMITYJIbCA. MowmeHnT
UMITyJIbCA M yIJIOBas CKOPOCTb.
MoOMEHT  WHEpUHH. OcHoOBHOE
ypaBHEHUE JUHAMUKH
BpamarenbHoro nBmxkeHus ATT.
OceBbIe MOMEHTEI 1503051000040
HEKOTOPBIX TEJ. Teopema
[relinepa. PaboTa u kKuHETHYECKas
SHEPrUs BO BpallaTeIbHOM
neuxenun. [lpeneccus. Ananorus
MEXKITY MOCTYNaTEIbHBIM u
BpalIaTEIbHbIM JBHKCHUSIMH.

13-
16

5,6

Brimonnenne nabopatopHoi paboOThI
«Mastauk O6epOeka

13-
16

12

OcnoBbl Tepmogunamuku (TH) wm
MOJICKYJISIPHO-KHHETHY€eCKO
Teopuu cTpoenus Bemecrsa (MKT)

[Ipenmer TJI. Pabora m temmo. T/
[IapaMeTpsl 51 T COCTOSIHHUE.
PaBHOBecHbIE U HepaBHOBecHbIE T[]

cocrossHus. ['a3. Temmeparypa Kak

17-
18
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¢ynkuus pasHoecHoro T/l cocrosiHus.
YpaBHeHue cocrosiHus. UpeanbHbIN
ra3. BHyTpenHss 3Heprust Kak QyHKIIHs
T cocrosHusa: nepBoe Havano T/I.
TermnoéMKOCTH UACaIbHOIO Ta3a B
pa3nnuHbIX nponeccax. OOpaTumbie U
HeoOpatuMble  mponecchl.  BTopoe
Hayano TJI. Ourpornusa. Bospacrtanue
SHTPONHUHU B HEPABHOBECHBIX MPOLIECCAX
M30JIMPOBAaHHOW  CHCTEMBI.  YwHCHO
ABorazpo. Pazmepsi MOJIEKYIL.
Oproauueckass TeopeMa. 3akoH O
PaBHOM  pacOpeiesieHUH  DHEPIrUuu
TEIJIOBOTO JBHJKEHHUS B COCTOSIHUU
TEIJIOBOTO paBHOBeCcHs. M ieanbHbIi ra3
¢ touku 3peHus MKT. Bnyrtpennss
SHEPIrusi UACAIBHOTO Ta3a U €ro
TEIJIOEMKOCTH B PA3JIMYHBIX IPOLECCaX
¢ Touku 3peHus MKT.

Hanucanue pedepara va temsl T/l u

MKT 1-18 16
Hroro o 2 cemectpy: 18 9 27 | 78
Hanpsxénnocrb 1-2 | 2 2 10

JIEKTPOCTATHYECKOT0 MOJISA

DIIEKTPUUYECKUN 3apsi]] KAK UCTOYHUK
3JIEKTPOCTATUYECKOT0 TOJsA. 3aKOH
Kyinona. [TpunHIUIIBI
OJIM3KONEUCTBUS U NAIBHOIECHUCTBUSL.

[TonsaTHE (bu3nIecKoro OJISL.
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DNEeKTpOCTaTHUECKOE  IoJe  Kak
YACTHBIN Ciiy4ail GU3NYECKOro MOJIs.
Hanpsxk€anocTs KaK cuJIoBas
XapaKTEpPUCTUKA  AJIEKTPUYECKOTO
nons. Ilpunuun — cynepno3unuu
DIIEKTPUUECKUX IOJIEU B
OPUMEHEHUU K  HaNpsSKEHHOCTH.
Oco0EeHHOCTH CUJIOBBIX JIMHUM TOJIsS
HANPsKEHHOCTH
anekTpocratndeckoro mons. Ilorok
BEKTOpa HaIpsHKEHHOCTH. Teopema
Octporpaackoro-I'aycca (OI') B
Bakyyme. [Ipumenenue teopembl OI
U1 pacuéra HaIPsHKEHHOCTU
paCHpeaeIEHHBIX UCTOYHUKOB.

Brlinonnenue n1abopaTopHOi paboThI 10
8,9 | «MccnenoBanue XapaKTEPUCTUK 3-4

AIIEKTPOCTATUYECKOTO TOJIS
9 | IToTeHUMAJ JIEKTPOCTATHYECKOT 0 3-4 10

moJid

ITorenuaabHOCTD

BJIEKTPOCTATUYECKOTO OJIS.
[ToTteHmman kak BHepreTUyYecKas
XapaKTEPUCTHUKA

3JIEKTpOoCcTaTUYeCKOro mnomusa. CBs3b
MEXTY HaNPsKEHHOCTHIO u
MNOTCHIIUAIOM. [TpuHIMIT

CYHICPIO3UIHUN IJICKTPOCTATUUCCKUX
1oJicH B MNPpUMCHCHHNH K ITIOTCHIIMAJY.
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Hampsioxenue. PaGoTta
AIEKTPOCTATUICCKUX CHUI Ha
MepeMEIIeHUH  MpOOHOTO  3apsija.
DHEprusi CUCTEMBI 3apsI0B.

Brinmonnenue nadopaTopHoi pabOThI
«3mepenne yEIBHOTO
COIIPOTHUBIICHUS TIPOBOJIAY

6-7

10

10

JIM3JIEKTPUKH M TIPOBOJAHHUKH B
3JIEKTPOCTATHKE
Jnsnnexrpuyeckast cpena.
[Tonstpuzanusi. Jlnsnexktpuyeckas
BOCIIpUMMYMBOCTb. Teopema OI' B
IUDJIEKTPUKE. Jusnextpuyeckas
IIPOHUIIAEMOCTb. DIIEKTPUYECKOE
cmenienne (uHaykuus). I[lonsarue
ANEKTPOCTATUYECKOTO IPOBOJAHUKA.
Pacnpenenenne 3apsiga 1o €ro
NOBEPXHOCTH. DIIeKTpUIecKast
€MKOCTh YEAMHEHHOI'O IPOBOJIHHKA.
B3anmnuas €MKOCTh JIBYX
MPOBOJIHUKOB. Kongencaropsr.
DHeprus 3JIeKTPUYECKOTO TMOJIsl.

6-7

10

11

3aKOHBI OCTOSIHHOTO TOKA

Bekrop minotHocTu Toka. Cuna Toka.
3akoH Oma B auddepeHunasIbHOMN
dbopme. VYaenpbHOE COMPOTUBICHUE
cpenpl. 3akoH OMa B MHTETrpaIbHOM
¢opme. CompoTuBIIEHHE YYacTKa
Henu.  OJEKTPOABMXKYILAsS  CHJIA

6-7

10
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(BAC) yuactka. 3akon Jlxoyms-
Jlenma B  UMHTErpaJIbHOM U B
nuddepenimanbHoN hopMmax.

12

Brlinonnenue n1abopaTopHOi pabOThI
«3mepenue TOPU30HTAIBHON
COCTABJISIIOIIEN MArHUTHOTO IO
3eMiIi ¢ IIOMOIIBKO  TaHIEHC-
raJIbBAaHOMETPA»

10

12

MarseTusm

MarsauTHOE 1oJI€ U €r0 BO3JCHCTBHUE
Ha JABWKyumecs 3apsabl.  Cuia
Jlopennia. MarauTtHas HUHAYKIHUS.
Cuiia AMnepa. MarHuTHblE MOMEHT
M BO3JICHCTBHE HA HErO0 MarHUTHOI'O
moJisi. ICTOYHUKY MarHUTHOTO TIOJIS.
3aKkoH buo-Cagsapa-Jlamnaca.
MaruautHbeii 1oToK. Teopema OI
JUIS. MarHuTHOTrO mossa. PaboTa cuibl
Awmrnepa. 3akOH IOJHOTO TOKa U
¢bum3nyeckas Tteopema CTokca B
BaKyyMe u B MarHeTHKE.
Hanps:k€HHOCT, MarHUTHOTO TIOJIS.
MarauTtHass BOCHPUHUMYMBOCTH U
MarHuTHas MPOHUIIAEMOCTb.
JluHeitHple MarHeTwku (aua- u
MapaMarHeTUKW) U  HEJIUHEWHbIN

MAarHeTHKHU (peppomarneTukn).
HamarunuuBanue
(beppOMarHeTUKOB: KpHUBast

10

10
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HAa4YaJIbHOMN HAMarHU4€HHOCTH,
MpeJieSibHAasE U HEMPENEIIbHbIE TETIN
rucrepesuca. JKEctkue W MArkue
MArHETUKH.

13

JJIEKTPOMATHUTHAS MHAYKIMS
3akon ®apanes u npasuio JleHna.
BuxpeBoe  2IEKTpUYECKOE  IIOJIE.
CamonHyKIus. IlepexonHsbie
IIPOLIECCHI B DJIEKTPUYECKOU LIECIU.
OHeprusi MarHUTHOT'O TTOJISL.

11-
12

10

14

YpaBHenus Makcsesuia
HuddepeHunanbHble OnepaTopbl
Teopuw 1o, HTerpanpHbIe
TEeOpeMbl Teopuu ToJist: ['aycca u
Crokca. [loreHunanbHbIE U
BUXPEBBIC BEKTOPHBIE TIOJIA.
CBe/leHHE HHTETPAIBHBIX YPaBHCHUH
AJIIEKTPOMAarHeTu3Ma K
muddepeHIaIbHBIM yPaBHEHUSIM
Makcemna. Tok cmenieHus.

13-
15

10

15

Kone0anusi u BOJIHBI

["apmoHnyeckue KoJIeOaHusl.
HuddepennmansHoe ypaBHEHHE
FapMOHUYECKUX KOJIe0aHUN U €ro
oOuiee pelIeHHeE. BekTopHoe
MIPE/ICTaBIICHUE FapMOHUYECKUX
GyHKLIMH. Mexannueckue
MAasSTHUKH. UneanpHbIN

Kos1e0aTeIbHBIM KOHTYP.

16-
18

10
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['apmonnueckue  komebGaHUsT  C
DHEPreTHYECKON  TOYKH  3pEHUs.
3aTyxaroniue KOoJieOaHus.
BbIHyX/1€HHbBIE KoJIeOaHHUs.

Pezonanc ammurynael.  Pe3onauc
CKOPOCTH. AMIUIMTY/JIa MOTJIOLIECHUS
Y aMIUTUTya AUCIIEPCUMU.
Bo3MynieHus MexaHU4YeCKOW Cpefbl.
BomnnoBoe YpaBHEHHUE. Brison
BOJIHOBOT'O YPaBHEHMs U3 YPaBHEHUMN
Makcsemna. CaoiicTBa
3JIEKTPOMArHUTHBIX BOJIH.
l'apmonnueckne BonHbl. Da3oBas
CKopocTh. /[nmHa BosiHBL. BOsHOBOM
BEKTOP. NHTeHCMBHOCTD
rapMOHHUYECKOW  BOJHBI.  [lakeTsl
rapMOHUYECKHX BOJIH. ['pynmoBas
CKOpoCThb. JlIMHA KOIE€pEeHTHOCTH.
Bpemsi KorepeHTHOCTH.

Hanucanue pedepara Ha TEMbI

15 1-18 10
KOJIEOAHUS U BOJIHEL.
Nroro no 3 cemectpy: 18 9 9 | 120
Hroro: 36 | 18 | 36 | 198
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[punoxenne 1 x

5 3 pabodeii mporpamMme
MUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHUAPOCCHUUCKOU ®EAEPALINN

DEJIEPAJIBHOE 'OCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXKIEHWE BBICILIEI'O OBPASOBAHM A
«MOCKOBCKHWH NOJUTEXHUUYECKU YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

Hanpasnenue noarotoBku:

15.03.05 KoHCTPYKTOPCKO-TEXHOJIOTHYECKOe 00ecreuyeHne
MAIIMHOCTPOUTEIbHBIX POU3BOJICTB
[Ipoduib noaroroBku (0OpazoBarenbHas Mporpamma)
«ABTOMATHU3HPOBAHHOE NIPOEKTHUPOBAHNE TEXHOJIOTMYECKHUX MPOLECCOB U
NPOU3BOACTB)

®opma o0yueHusi: OUHas

Kadenpa «Duznkan

O®OHJA OHEHOYHBIX CPEJACTB
MO IMCIHUII/IMHE «®u3uka»

Cocras: . IlacriopT poHIa OLIEHOUHBIX CPEICTB

II. Onucanue OIEHOYHBIX CPEACTB:

KOMIUIEKTBI KOHTPOJBHBIX padoT (K/P)

Tembl pedepartos (P)

BOIPOCHI [0 TeMaM AUCLHHUILIMHBI K ycTHOMY onpocy (YO)

¢donx TectoBbix Bompocos (T)

MIPUMEPHBIC BOIIPOCHI IS 3aIUTHI JabopaTopHOil padoTs (3JIP)
oOpa3zery Ousera uist 3a4€Ta ¥ BOIIPOCHI JIsl IOATOTOBKH K 3a4€Ty (3)
oOpaserr OuseTa i SK3aMeHa BOIIPOCHI IS MIOJTOTOBKH K dK3aMeHy ()

Nk Wb =

CocTaBuTein:

npodeccop, n.¢.-m.H. Kpacun B.I1., crapmuit npenogaBarens Kysnemosa H.M.

Mocksa, 2022rox
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Ta6muma 3 INacmopt ®OC «Duszmka»

Kon DJIeMEHTBI Kontponupyemsie | [lepuo Buaer Crioco6s1 CpencrtBa
KOMIETCHIIMA | KOMIETCHIIUN | MOAYJH, pa3felibl | JUYHOCTh KOHTPOJISI KOHTPOJIS KOHTPOJISI
(actu (Tempr) KOHTPOJIA
KOMIETCHIINH | JUCUUTUTHHBI TIO
) paboueit
nporpamMmme
1 2 3 4 5 6 7
OIIK - 5 NOIIK-5.1. MexaHnuka Texymuit CobecenoBan | 1) YcrHo (V) Perynspraocts
3HaeT KunemaTuka (TEK), mocne | ue, 2) IIucemeH-HO BeinonHenus PI'P u
OCHOBHBIE nocrynarensHoro | M3Y4eHUA tectupoBanu | (I1), KypcoBast pabora,
3QKOHOMEPHO | 1ot paszmena e, 3) Kowmrbro- Tecrts,
CTH, JTUCITUIUTAHBL | KOHTPOJIBHBIE | TEPHBIE DK3. OUIIeTHI,
JIEWCTBYIOITH Kunemaruia paboThI texnosoruu (KT) | 3amanus Ha
e B mpouecce | BPANATCIBHOIO [TpomexyToun KOHTP.
W3TOTOBJICHUsI | ABHKEHUSA ast aTTecTalus | 3a4eT 1)Ycrro (V) paboTsI
MAaIlUHOCTPO (ITA) no 2) [luceMeH-HO
UTEITbHBIX OKOHYAHHUH (IT),
171631 (S1150%1 cemMecTtpa 3) Komrbto-
TpeOyemMoro TEpHBIC
Ka4ecTBa, texHosnoruu (KT)
3aJJaHHOTO
KOJINYEeCTBA
npu
HAUMEHBITUX
3arparax
00IIECTBEHHO
ro Tpyaa
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NOIIK-5.2. JluHamuka Texymuit CobecenoBan | 1) YcrHo (V) Pacuer-Ho-
Hcnonszyet noctynarensHoro | (TEK), mocnme | wme, 2) IlucemeH-HO rpadguveckue u
OCHOBHBIE JIBHKEHUS W3YYECHHUS tectupoBanu | (IT), KypcoBas paboTa
3akoHOMepHO | PaGoTa u sHeprust | paszmena e, 3) Komrbro-

CTH, pu TUCIUIUTAHBL | KOHTPOJIBHBIE | TEPHBIE

JeUCTBYIOITN MOCTYNATENBHOM paboTsl texuosioruu (KT)

¢ B IPOUECCE | o cerum IIpomexyTouH

WU3TOTOBJICHUS ast aTTecTalus | 3a4eT 1)Ycrro (V)

MalIMHOCTPO Auramuka (ITA) no 2) ITucbMeH-HO

UTETBHBIX BpaIaTC/IbHOTO OKOHYAHUHU (17),

17631 (1717 JABYIKEHUSA cemecTpa 3) Kowmrsio-

TpedyemMoro IToTenmuan TEpHBIE

Ka4yecTBa, 3JIEKTPOCTATHYECK texHosioruu (KT)

3aJJaHHOTO OO MOJISI

KOJIMYeCTBa

npu

HAUMEHBIITUX

3aTpaTax

00IIEeCTBEHHO

ro Tpyna

NOIIK-5.3. 3aKOHBI Texymuit Cobecenonan | 1) Ycrro (V) PI'P u xypcoBas
Bnageer IIOCTOSIHHOI'O TOKa (TEK), I10CJIC uc, 2) IIuceMmeH-HO pa60Ta
HaBbIKAMU MarueTnsm W3yYEHUs tectupoBanu | (I1),

W3TOTOBJICHHUS DIeKTpOMArHHTH] paszzneina e, 3) Kommnsto-

MalIMHOCTPO JTUCHUIUIMHBL | KOHTPOJIBHBIE | TEPHBIE

UTEJIbHBIX A MHAYKHHA paboThI texnosioruu (KT)

U3JIEIHiA KoneOanns [TpoMexxyTOUH

TpedyeMoro Bossbl asi aTTecTanus | 3a4eT )Ycrno (V)

KadecTBa, (ITA) mo 2) IlucemeH-HO

3aJJaHHOTO OKOHYaHHUH (ID),

KOJINYECTBa ceMmecTpa 3) Komrbro-

npu TEpHBIE
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HAUMCHBIIINX
3aTparax
00IIIECTBEHHO
ro Tpyaa

texHonoruu (KT)
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IIpunoxenue 2

OIIMCAHUE OIIEHOYHbBIX CPE/ICTB

K pabodeii mporpamMme

IlepeyeHb OLEHOYHBIX CPEICTB MO JUCHUILINHE «__ Du3nka »
Hanmenosan [IpencraBnenue
No
0C ue Kpatkas xapakTepHCTHKa OLIEHOYHOTO CPEACTBa OLCHOYHOT'O CPCICTBA
OIICHOYHOTO B ®OC
Kontponbnas |[Cpenctso MIPOBEPKHU MEHHI MIPUMEHSTh
P e POBEp Y p KoMIiekT KOHTpOJIBHBIX
1 paboTa MOJlydeHHblE  3HAHMUS  JUISl  pelleHHus  3a4a4y .
3aJlaHu# TI0 BapuaHTaM
(K/P) OMpEeICTICHHOTO THIA 10 TEME WM pa3lieny
[IpoayKT camMOCTOSTENBHOW pabOTHI  CTYJEHTA,
MPEACTABISIIONINN  COO0M KpaTKoe W3JIOKEHUE B
MUCbMEHHOM  BHJIE€ IMONYYEHHBIX PE3yJIbTaTOB
Pedepar TEOPETUYECKOTO aHaJIM3a OMNPENICTICHHON Hay4YHOU
2 (bep p el v Tewmsbl pedepaTon
(P) (yueOHO- HCCIIeIOBATENbCKOM) TEMBI, TIEe aBTOP
packpblBaeT  CyThb  HCCIEIyeMOW  MPOOJIEMEI,
[PUBOIUT pAa3INYHBIE TOYKKM 3pPEHHUS, a TaKKe
COOCTBEHHBIC B3TJIS/IBI HA HEe.
CpenctBOo  KOHTPOJS,  OpraHM30BaHHOE  Kak
crienianpHas Oeceqa Megarorndeckoro paboTHUKA C Bompocs! o
VYcTHBIM onpoc [00ydYaromUMCHsl Ha TEMBbI, CBS3aHHBIE C M3ydaeMOu
3 . TeMam/pasaenam
(YO) MUCHUIUIMHOM, M pacCYUTAaHHOE Ha BBISICHEHUE [ ——
o0beMa 3HaHUN 00YyYaIOIIErocs MO ONPEACIICHHOMY
paszeny, TeMe, npodyiemMe U T.II.
Cucrema CTaHIaPTH3UPOBAHHBIX 3aJlaHuH,
Tecr MO3BOJISIOIIAST  aBTOMATHU3UPOBATh  TIPOIIC .
4 n DO POLCAYPY | ouy recToBbix 3a1anuil
(T) M3MEpPEHUs  YPOBHS ~ 3HAaHWA W yYMCHHH
0OyuaroIerocs.
3 CpencTBO TPOBEPKM YMEHHA ¥ HAaBBIKOB  I10
ammra
1360 I:To Hoij [ICTIOMB30BAHMIO naboparopHoro oOopyaoBanusi u | I[IpumepHbie BOpoch
5 p§60T113 . M3MEPUTEIBHBIX npubopoB, o0paboTke JUISL 3aILIUTBI
(3JIP) OKCIIEPUMEHTAIbHBIX JaHHBIX W HMX CPaBHEHHUIO C | JIabopaTOpHBIX padboOT
TEOPETUYECCKIMH pacuyeTaMu
CpecTBO MPOBEICHUS MPOMEKYTOYHON aTTECTAIHH
o Bomnpocsr qys
[0 pe3yJbTaTaM BBINOJHEHHsI BCEX BHJIOB Y4EOHOM
MOJATOTOBKHU K SK3aMEHY,
7 Dk3aMeH  [pabOTBl B TEUYCHHWH CEMecTpa C MPOCTaBICHHEM TpHMEpbI
(€)) OLICHKHU COTIINIHOY, «XOPOILIOY,
9K3aMEHAIIMOHHBIX
«(YOBIICTBOPUTEIILHOY WA GIIICTOR

CHCYAOBJICTBOPHUTCIBHO»
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KommuieKkT 3agaHuid 1J1s1 KOHTPOJIbHOH PadoThI

Tema ... Kunemamuka nocmynamesibHo2o osudICeHUA

BAPHUAHT 1
KOHTPOJIbHAA PABOTA Nel: KHHEMATUKA
JIByMepHOE NBMKEHHE TEJA OMMCBIBAETCS CIEAYIOINUMHI 3aKOHAMU JBHKEHUS:

xlt|=13-97t+26,5¢° . ylt}=7,5-6¢-17¢°

X,y JaHbl B METPax,  — B CEKyH/Iax.

Omnpenenure B MOMEHT BpeMeHHu =11 c: 1) koopauHathl Tena; 2) NpoeKLUN CKOPOCTU Tena; 3)
IOPOEKIMHU YCKOpeHUs; 4) KacaTelbHOE YCKOpPEHHe; 5) HOpMajbHOE yCKOpeHue; 6) pajuyc
KPUBU3HBI TPAEKTOPUU

BAPUAHT 2
KOHTPOJIbHAA PABOTA Nel: KHHEMATUKA
JIByMEpHOE IBH)KEHHUE Tela ONUCHIBACTCA CIEAYIOIMMH 3aKOHAMHU IBUKCHMUS:

xlt|=1-143t+04¢° | ylt|=23+17¢+0,5¢°

X,y JaHbl B METPax,  — B CEKyH/ax.

Omnpenenure B MOMEHT BpeMeHH (=5 c: 1) KoopauHaThl Teda; 2) MPOeKIUH CKOPOCTH Tena; 3)
IOPOEKIMH YCKOpeHUs; 4) KacaTelbHOE YCKOpPEHHe; 5) HOpMajbHOE yCKOpeHue; 6) pajuyc
KPUBU3HBI TPACKTOPUHN

BAPUAHT 3
KOHTPOJIBHAX PABOTA Nel: KHHEMATHUKA
JIByMEpHOE IBUKEHHUE Tela ONUCHIBACTCA CIEAYIOIMMH 3aKOHAMHU IBUKCHHUS:

x|t|=25+0,1t+6,5¢ . ylt|=7,5+66¢—1,7t"

X,y 1aHbl B METpaXx,  — B CEKyH/ax.

Onpenenure B MOMEHT BpeMeHU (=34 c: 1) KoOopMHATHI Tena; 2) MPOSKIUU CKOPOCTH Tena; 3)
IPOEKLIUN YCKOpPEHHMs; 4) KacaTeJbHOE YCKOPEHHE; 5) HOpPMallbHOE yCKopeHue; 6) paauyc
KPUBH3HBI TPAEKTOPUU

BAPUAHT 4
KOHTPOJIBHAX PABOTA Nel: KHHEMATHKA
JIByMEpHOE IBUKEHHUE Tela ONUCHIBACTCA CIEAYIOIMMH 3aKOHAMHU JIBUKCHUSL:

xlt|==23-9t+4,5t" . ylt|=-75+63¢+34¢

X,y JaHbl B METpax, f — B CCKyHOax.

Onpenenure B MOMEHT BpeMeHu (=10 c: 1) koopauHATHI Tena; 2) MPOSKIUA CKOPOCTH Tena; 3)
MPOEKIMU YCKOpeHus; 4) KacaTeJbHOE YCKOpPEHHE; S5) HOpMajbHOE YCKOpeHue; 6) paauyc
KPUBU3HBI TPACKTOPUHU

Tema ... [lunamuxa epawiamenvrozo 0suiceHus.



Bapuanr 1

MaxoBHK BpalaeTcs 1o 3aKOoHy, BEIpakaeMoMy ypaBHeHHeM ¢=A+Bt+Ct?, rie
A=2pan, B=16 pan/c, C=-2pan/c’. MOMEHT HHEPIIMU MaxoBHKa paBeH S0kr-m>. Haiitu MomMeHT
CHUJI, JEMCTBYIOIIMX HA MaXOBUK (Bpalllalolliiii MOMEHT) B MOMEHT BpeMeHHU t=1c.

Bapuanr 2

CrutonrHoH MUIMHAP Maccor m=4 KT KaTUTCs 0€3 CKOJIBKESHHSI TI0 TOPU30HTATBLHOM
noBepxHOCTH. JIMHEHHAas CKOPOCTh OCH MUIUH/pa paBHA 1 M/c. Onipenenure moIHyo
KHHETHYECKYIO DHEPTHIO IIMJIMHIPA.

Bapuanr 3

Ha nnnunap, KoTopblii MOKET BpaIllaThCs OKOJIO TOPU30HTAIBHON OCH, HAMOTaHA HUTb.
K xoH1y HuTH npuBsi3aH rpy3uk Maccoi m=0.1 Kr, KOTOpbII MOYXKET CBOOOIHO OITyCKaThCs.
Cunrtasg MOMEHT HHEPUMHU IUIMHApa paBHEIM (.02 Kr-M?, OnpeieInTe YCKOPEHHE TPy3HKA.

Bapmuanr 4

JlBa mapuka mMaccaMu m=10 I CKpeIUIeHbl TOHKUM HEBECOMBIM CTEP)KHEM MJIUHOMN
[=20cm. Ormpenennte MOMEHT WHEPUUH [ CHCTEMBl OTHOCHUTENBHO OCH, NEPIEHIUKYISIPHON
CTEP>KHIO U MPOXOJAIIEH Yepe3 TOUKY CTEpKHsI, JelsIiel ero JUIMHy B OTHOLEeHUH 1:2.

Tema ... Hanpaxcénnocmo, nomenyuan.
Bapuant 1

DJeKTpUUEecKoe Mojie 00pa30BaHO PAaBHOMEPHO 3apsDKEHHBIM JIMCKOM pajguyca 2 M ¢
TIOBEPXHOCTHOM MIOTHOCTBIO 3apsga 4 MkKi/cm?. Onpenenuts Kakyl0 CKOPOCTb ITOJYYUT
NEPBOHAYATIBHO HCHOIIBI/DKHI)II;'I 3JICKTPOH, HpI/I6JII/I)Ka$ICI> K AUCKY IO €ro OCHU OT PAaCCTOSAHHA 4
MM JI0 pacCTOsiHUS | MM 710 LIEHTpa AUCKA.

Bapuant 2

[ToTeHIMan 3IEKTPOCTATUUECKOTO MO U3MEHSIETCS 10 3aKOHY @(X,V)=-A-In(x/a)+ B-y,
rae A=1 B, B=1 B/M, a=1 cMm. OnpenenuTh HalpsHDKEHHOCTh AJIEKTPOCTATUYECKOTO MOJIs MPHU
x=a, y=1,5a.

Bapuanr 3
Onpenenuts HaIPSKEHHOCTD, CO3AAHHYI0 PABHOMEPHO 3aps’KEHHBIM TOHKUM JTUCKOM
panuyca 2 M, 3apa] KoToporo paseH 3 HKJI, Ha ero ocu Ha pacCTOSIHUM | MM OT LIEHTpa JIUCKa.

Bapmuanr 4

Tpu TOUECUHBIX OMHAKOBBIX 3apsiaa BeanunHor | HKII HaunHaIOT IBUTAThCA MO
JIEMCTBUEM CHUJI B3aUMHOTO OTTAJIKMBAHUS U3 BEPILIUH MIPABUILHOTO TPEYTOJIbHUKA CO CTOPOHOM
10 cM. OmnpeienuTh UX MPEAEIbHYI0 CKOPOCTh, €CITM Macca KaxI0i yacTHIs! pasHa 10° 1.

Tema ... 3akoHbl nocmoAHHO020 MOKa.

Bapmuanr 1
BbIuncinTh MOrpemHoOCTh, BO3HUKAIOUIYIO IPU H3MEPEHUH CONpPOTHUBICHHA R ¢
IIOMOLIBIO CXEMBbI, yKa3aHHOW Ha pucyHke. ComnpotuBieHue ammepmerpa Ry = 1 MOw,

conpotuBieHue BoiabT™MeTpa Ry = 1 kOwm. Ilokazanust BosmbTMmeTpa Uy = 5 B. Iloka3zanus
amnepmerpa I, = 5 mA.
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Bapuant 2
Cuiia Toka I B IPOBOJHUKE MEHSETCS BO BPEMEHH 110 3aKOHY [=3+8¢; rie I BhIpakeHo B
amrmepax, ¢ - B cekyHaax. Kakoe xomuuecTBO snekTpuyectBa () MPOXOAMUT uUepe3 IMoNepeyHoe

i i
CeYeHHE MPOBOHUKA 3a Bpems oT '=3c 10 * =5c¢? .

Bapuanr 3

DeKTpoABUTaTelb MUTAETCS OT ceTH ¢ HanpsbkeHueM U=24 B. Uemy paBHa MOIIHOCTb
Ha BaJly JABHUraTessl MpH MPOTEKAaHUM 0 €ro 0OMOTKe ToKa /=8 A, eciii U3BECTHO, YTO IpU
IIOJIHOM 3aTOPMa)KMBAaHUU SKOPSI 110 Lenu uaeT Tok /=16 A?

Bapuanr 4

Onpenenutes UIMHY NPOBOJIOKH, AWAMeTp KoTopod pasBeH 0,25 MM, yaenbHoe
conpotuBieHne 50 HOM-M, HEOOXOIMMYIO JUIsl M3TOTOBJIEHHUS HArpeBaTelsi ¢ MaKCUMaJIbHOMN
MOIIHOCTBIO, €CJIM BHYTPEHHEE CONPOTHUBIIEHUE UCTOYHHKA TOKA PaBHO 1 OM.

Tema ... Koneoanus u éonnut.
Bapuanr 1

JIBe TOUKM HaxoJsaTcad Ha paccTossHUM x=50 cM JApyr oOT JIpyra Ha NpsMoH, BIOJIb
KOTOpO#l pacmpocTpaHsieTcss BOJIHAa co ckopocTb L=50m/c. Ilepuon konebanumit 7=0,05 c.
Haiitn pasnocth a3z komeOaHHil B ITUX TOYKaX.

Bapuanr 2
OnpesienuTh aMILIUTY/Ly M Ha4alIbHyI0 (pasy CyMMapHOro KojieGaHusl, MoMyYaronierocs B
pe3yJbTarte CyIepHO3HIMN JIBYX TApMOHHYECKHX KOJIEOaHUI:

Eilt|=A cos(ot+¢y |5 &,[t]=A, sin(wt+dy,|

Ecmm 4,=2 mm, 4:=3 MM, ¢00=0, @pp=n/4.
Bapuanr 3
CMenieHHe OT IOJIOKCHHSI PABHOBECHS TOUKH, HAXOJAIICHCS HA PACCTOSIHUHM X=4 CM OT

UCTOYHUKA Konebanuii, B MomeHT t=T1/6, £ =A/2 (A-ammuutyna konebanuit). Haiitu mymmny
Oery1ieil BOJIHBI.

Bapmuanr 4



JIBa rapMOHMYECKUX KoJieOaHHs, HAapaBJIEHHBIX 110 OJHOM MPSIMOI 1 UMEIOIUX
OJTMHAKOBBIC aMIUTATY/IBI U TIEPHO/IBI, CKIIAIBIBAIOTCS B OJTHO KOJICOAHUE TOH YK€ aMIUTHTYIBI.
Haiitu pa3Hoctsb (a3 3Tux xonedaHuii.



Tembl pepepaToB

IlepBblid cemecTp

l.

2.

«IIpenmer tepmoanHamuku. Temno u pabora B TepMmoanHamuke. [lonstue
TEPMOJIMHAMHUYECKOTO COCTOSTHUS»

«TemmepaTtypa Kak (QYHKIMS PABHOBECHOTO  TEPMOJIMHAMHYECKOTO
COCTOSIHUSL. Y PaBHEHHUE COCTOSIHUS U €0 POJIb B TEPMOJIMHAMUKE)

«IIepBoe HaYanO TEPMOANHAMUKYU U BHYTPEHHSS] SHEPTUSD)

«OHTpONUsl KaK Mepa HEOOPATUMOCTH TEPMOJMHAMHYECKHUX MPOIIECCOB B
M30JIMPOBAHHON CUCTEME

«OnpeneneHne KOJIMYECTBa CTENEHEN CBOOOIbI MOJIEKYJ HI€aJIbHOTO Ta3a
«CTaTUCTUYECKUI CMBICIT SHTPOITHI

Tperuii cemecTp

l.

«KomOuHaMOHHBIN npuHIUI PuTna ¥ Kpus3ucC aToMHOM (pu3umku Havaia
XX BeKa»

«IToctynarsl bopa-3ommepdenbaar»

«KopryckynsipHO-BOTHOBOM Ayanu3M Kak (yHIaMEHTAIbHOE CBOMCTBO
MaTEpPUN»

«IIpyHIMIT ~ Cymepmo3uIMM W COOTHOUIEHWE  HEOINpPEAeIEHHOCTEN
I'eiizenOera»

«YpaBuenue lllpenunrepa u €ro posib B ONMCAHUN MUKPOMHUPA»

«ITpunmun Ilaynu m mnepuoguyeckasl CUCTEMa XUMHUYECKHX DJIEMEHTOB
MennaeneeBay



Bonpocsl a1t yCTHOr0 onpoca

Paznen Kunemamuka nocmynamesibH020 osuIICeHUA
1. UYrto Takoe pu3uvecKuii BEKTOP U €ro opT?

Urto Ha3bIBaeTCs aOCOMIOTHBIM, & YTO — OTHOCHTEIHHBIM?

[IpocTpaHCTBO OTHOCUTENHEHO WITH a0COTIOTHO?

Urto Takoe IBMKEHHUE MAaTepUaTbHON TOUKU?

Uto Ha3bIBaeTCS MPaBUIAMHU TEOPUH OTHOCUTEIBHOCTH?

Kakoii pagnyc-BeKTOp Ha3bIBaeTCA «aOCONMIOTHBIMY, KAKOW «OTHOCUTEIHHBIMY, 8 KaKOU

MEPEHOCHBIM?

7. Urto Takoe CONpUKACAIOIIAsACA K JAHHONH TOUKE TPAEKTOPUH OKPY>KHOCTb?

8. Uto Takoe paanyc KpUBU3HBI TPACKTOPUHU B TaHHOM €€ Touke?

9. Yrto Takoe OpT KacaTeiabHON U OPT HOPMAJIU B IaHHOM TOUKE TPACKTOPUU?

10. Yto Takoe myTeBasi CKOPOCTh U CKOPOCTh IBMXKEHUsI? KakoBa CBSA3b MEXKy HUMH?

11. JlaTb KOppEKTHOE ONpEEIIEHNE IIyTH MaTEpUAIbHON TOUKH.

12. ChopmynupoBaTh 3aKOH OTHOCUTEIHLHOCTH CKOpOCTH [ "anmuiest.

13. EcTb 11 yCcKOpeHue y Tena, KOTOPOe ABUKETCS M0 OKPYKHOCTH PaBHOMEPHO?

14. 1aTh onpeneneHus U BhIpaXKEHUsI TAHT€HIIMATILHOTO U HOPMAJIBHOTO YCKOPEHUH.

15. Uto Takoe KoopauHaThI?

16. Yto Takoe 6a3uC CUCTEMBI KOOPAUHAT?

17. B uéMm npenmMyI1iecTBa J€KapTOBOI CUCTEMbI KOOPIAMHAT MEPE CUCTEMAMU C IPYTUMHU
6azucamu?

18. Uto Takoe nekapToBa KoopAauHara?

19. Uto Takoe KUHEMATUUECKHE 3aKOHBI IBUKEHUS?

20. Kak Ha OCHOBaHHMH 3aKOHOB JIBUYKEHUS MMOJTYYUTh 3aBUCUMOCTH CKOPOCTH ABUKEHUS U
YCKOPEHHS OT BpPEMEHH

21. Kak Ha OCHOBaHHMH 3aKOHOB JBMYKEHUS MMOJTYYUTh TAHTCHIIMAIBHOE U HOPMAJIbHOE
YCKOpPEHHS B TaHHBI MOMEHT BpeMEHU?

AN

Pasznen ﬂuuamuka nocmynamesibHO20 08UIICCHUSA
1. JleB yousaer nanoii kponuka. C KaKoii CHIION KPOJIMK AEHCTBYET Ha JIaIly JbBa?
. Uto Takoe BO3AeHCTBUE OJHOTO Teja Ha Apyroe?
. Yto Takoe cuna?
UT0 Takoe JUHAMHYECKOE COCTOSHHUE TeJla M CUCTEMBI Te?

Cuna aOCOJIFOTHA WM OTHOCUTEIIbHA?

Y10 Takoe cOCTOIHUE TTOK0A? SBIIsIeTCs I OHO a0COIFOTHBIM?
Kak nBmxercs Teno B COCTOSHHUU ITOKOS?

. Yto0 Takoe MHepLMaNbHas cucTeMa OTCUéTa?

NJE- RN I N I NS S

. Kaxkoe Teno nagaet ObicTpee: TsKENOE WK JIETKOE?

10.Kak B3Becunm 3emmo?

11.KaxoBa nprunna TOro0, 4TO Ha ABYX KOHIIAX HATSHYTOM HUTH, IEPEKUHYTON depe3 OJIOK,
CHUJIBI HATSXKEHUS! OJTUHAKOBBI?

12.KakoBa npuunHa TOro, 4TO YCKOPEHHS OBYX IPY30B, CBA3AaHHBIX HUTBIO, IIEPEKUHYTOM
yepe3 010K, OIMHAKOBBI 110 MOTYJIIO.

13.Henoasmwxkuplii 010K MoaBeNIeH K AMHaMOMETpy. Yepes OIIOK IEpeKMHYTa HHMTh, Ha

KOHI[aX KOTOPOM 3aKpervieHbl JBa HEpPaBHBIX TIpy3a m; U m,. Yemy OyayT paBHBI

MOKa3aHus JUHAMOMETPA, €CIIU TPY3bI MIPEIOCTABUTH caMuM cebe?

6



14.3auem HyKeH UMITYJIbC MaTEPHATEHON TOUKH?

IS.I/IBMCHHGTCH JI1 UMITYJIBC CHUCTCMBI 3CMJ'I$I-.HYH3., n €CJIIM a4, TO KTO H3MCHIACT C€ro

n3MeHsaeT?

16.3auem Hy*eH LEHTP Macc CHCTEMBI?

17.Yto0 Takoe yaap ¢ TOYKU 3peHUS TEOPUHU U IPAKTHKU?

Pasnen Paboma u snepzus ¢ nocmynameibHom 08UNHCEHUU

1.
2.
3.

SN

== 00

13

UTo Takoe MEXaHUYECKOE COCTOSIHUE CHCTEMBI?

[IpuBecTr npuMepbl PYHKIHI MEXaHHYECKOTO COCTOSIHHSI CHCTEMBI

Kaxk mpaBunbpHO cka3ath: «PaboTa cuitbl o nmepemMenieHuto tenay win «Pabdota cuisl Ha
NepeMEIICHUH Tela»

Urto Takoe cuoBoe mosie?

B uém pazHuiia Mexly CTallMOHAPHBIMU U HECTAIMOHAPHBIMU CUJIOBBIMH MOISIMU?
MosxeT 1 OBITH TaK: cuiia He paBHA (), CKOPOCTH Teja He paBHA (), @ MOIITHOCTh CHUJIBI
paBHa 0?

UTo Takoe KMHETHUYECKasi SHEPTUSI CHCTEMBI T, M 110 KaKOMY 3aKOHY OHA U3MEHSETCS?
Yrto Takoe NOTEHIMAIbHOE CUIIOBOE T0JIe?

ChopmynupoBath onpeaeseHrne MOTCHITHATBHOM SHEPTHH TeJla U 3aKOH €€ U3MEHEHUSI.

. Kakue cumbl B mOBCETHEBHOM NMPAKTUKE SBJISIOTCS NOTEHIMATIbHBIMU?
. Jlatb onpenenenue noss cuil conportuieHus. [louemy oHo He siBiiseTcs

HOTCHI_II/IEU'ILHBIM?

. SIBnsaroTcs NMOTCHUMWAJIbHBIMHY CUJIBI HATSPKCHUA HUTU U PCAKIIUA OHOpLI?

. UTo Takoe MexaHu4ecKas OHEPTIHs, U 10 KAKOMY 3daKOHY OHa U3MCHSCTCS?
14.

Jlath onpeneneHne KOHCEPBATUBHOM CUCTEMBI M JI0Ka3aTh, YTO €€ MEXaHUYEeCKas
JHEPrusl COXpPaHsAETCs.

Pasnen Kunemamuka epauiamesibHo20 08UIICCHUSA

l.
2.
3.

SN

OO6nagaer nu mIoMaah BEKTOPHBIMHA CBOHCTBAMU?

JaTte ompeneneHue TUIOCKOTO yIJia B paguaHax.

[ToueMy KOHEUYHBI YTOJI MOBOPOTA HE 001a/1ae€T BEKTOPHBIMH CBOWCTBAMHU, a
OEeCKOHEYHO MaJiblii oOrazaet?

Hamucats ¢popmyiy cBsizu 6€CKOHEYHO MAJIOTO EpEeMEIICHHsI 1 OECKOHEUHO MaJioro
yTJia MOBOPOTA.

CdopmynupoBaTh MpaBUIO MOIYJISI BEKTOPHOTO MPOU3BEACHUS U €T0 HAPABIICHHSI.
CBs13b YIVIOBOM M JIMHEHHOW CKOPOCTEM.

Hamnucarb BelpakeHusi TAHT€HIIMAIBHOTO U HOPMAJIBHOTO YCKOPEHUN Yepe3
MIPOU3BOAHBIC yTIIa TTOBOPOTA.

Onucatp CBSI3b MEXKY MOCTYyNATENIbHBIM U BpalIaTEIbHBIM JIBUIKEHUSIMU B CITy4ae
MaTepHaTbHOW TOYKH U aOCOJIOTHO TBEPAOTO TEa.

Paznen ﬂuua.znuka epauiamesibHo20 0euUdICCHUA

Nk W=

O 0o

JaTte onpeneneHne MOMEHTA UMITYJIbCa MaT€pUAIbHOU TOUKH.

JaTp onpeneneHrne MOMEHTA CHUJIBI.

Hamnncatp 3aKk0H U3MEHEHUSI MOMEHTA UMITYJIbCA MATEPUATIbHON TOUKH

Hamnucarb 3ak0H W3MEHEHUSI MOMEHTA UMITYJIbCa CUCTEMbl MaTePUATbHBIX TOUEK.
Kak cBsi3anbl Mex1y cOO0H MOMEHT MMITYJIbCAa CUCTEMBI B J1a0OpPaTOPHOM CUCTEME
OTCYETA U B CUCTEME OTCYETA KLUEHTP MACC CUCTEMBI»

CBs13b MEXly OCEBBIM MOMEHTOM HMITYJIbCA U YIJIOBOW CKOPOCTBIO.

Hamnucats ocHOBHOE ypaBHEHHE IMHAMHUKHU BPaIaTeIbHOTO IBUKEHUS.
Cdopmynuposats Teopemy LlteitHepa

JlaTh BBIpaskeHHE dJIEMEHTAPHOUN pabOThI BO BPAIIATEIbHOM JIBIKEHUU



10. I[aTB BBIPAKCHUC KUHETHYISCKOMN 9HCPTHUn a0COIIOTHO TBép)lOl" 0 TCJIa, Bpalaromerocd

OTHOCHUTEJILHO 3aKpeTIEHHON OCH.

Pasnen Hanpasxcénnocmos 31eKmpocmamuyeckozo nons

1.

nhkw

10.

11

12.
13.

14.

15

JlaTp onpeneneHne TOYEYHOTO 3apsiaa B Cllydae HEMPEPHIBHOTO PACIIPEAECIICHUS 3apsaaa
1o 00bEMY, MOBEPXHOCTH, JIMHHH.

CdopMynupoBaTh NPUHITUIIEI TATLHOACHCTBUS U Onm3koaeiicTBrsa. Kakoi u3 Hux
0Ka3ajiCsl BEPHBIM?

UTo Takoe ANeKTPOCTaTUUECKOE moJie?

Urto Takoe MpoOHBIIA 3apsij M0 OTHOIIEHUIO K JAHHOMY JIEKTPHUECKOMY OO ?
YTo Takoe MaTeMaTUYeCKOe OJIE IIEKTPUIECKON HANPSHKEHHOCTHU U JJISl YErO OHO
HYKHO?

CdopmynupoBaTh npaBuia rpaguueckoro mpecTaBiIeHNus BEKTOPHOTO
MaTE€MaTUYECKOIO MOJIst

Onncatb CBOWCTBA CHJIOBBIX JIMHUMN JIEKTPOCTATUYECKOIO MOJIS.

B xakoM ciydae npuMeHsIeTCs MPUHLHUIT CYTEPIO3UIUHU IEKTPUUECKUX MOIeH?
3anucaTh €ro BEIPAKEHHE B CIIy4ae TUCKPETHOTO U HEMPEPBIBHOIO PaCIpeieIeHUs
3apsiI0B-UCTOYHHUKOB.

UTo Takoe ANEeKTPUYECKU TUTOIb?

Uro Takoe TenecHslil yroa? HanucaTe BblpakeHHE 3J1EMEHTAPHOIO TEJIECHOTO YIIa.

. UTo Takoe MoTOK BEKTOPHOTO MojisA? B kakoM cirydae 3TO MOHSITUE CBSA3aHO C

IBIOKEHHEM?

Cdopmynuposats Teopemy Octporpaackoro-I'aycca B BaKkyyme.

3anucaTth BhIpaXCHHE HAMIPSKEHHOCTH TOJISI OTHOPOIHO 3apsHKEHHON O€CKOHEYHOMN
IUIOCKOCTH.

Urto o03HauaeT «0ECKOHEUYHOCThY TIOCKOCTH?

. 3anucaTh BBIpOXKEHHE HAMPSHKEHHOCTH TOJISI OJHOPOIHO 3apsHKEHHON OCCKOHEYHOU

IIPSIMOM HUTH.

Paznen Ilomenyuan

l.
2.

*

10.

[ToueMy nose 37eKTPOCTATUUECKON HANPSKEHHOCTH SBJISIETCS TOTEHIIUAIbHBIM?

Kak Ha3pIBaeTCs MOTEHLMANIbHAS SHEPTUsl €TUHUYHOIO TOJI0XKUTEIBHOTO TPOOHOTO
3apsija B 3JEKTPOCTAaTUUECKOM T0Je?

Kak BbIpa3suTh CKaJIIpHOE MaTeMaTHYECKOE I10JI€ MOTEHIMAIa YePE3 BEKTOPHOE
MaTEMaTUUYECKOE M0JI€ AIEKTPOCTATUUECKON HANPSKEHHOCTH?

Yro Takoe HamnpsKEHUE, U KaKoBa €ro CBsA3b ¢ pabOTOMN 3JIEKTPOCTaTHUECKUX CUI1?
Uro Takoe rpaJueHT CKaJIIpHOTO I0JIs?

Kak BbIpa3uTh M0JI€ 2JIEKTPOCTATHUECKON HANPSHKEHHOCTH Y€PE3 CKAISIPHOE 10J1E
noreHuuana?

CdopmynupoBaTh IPUHLUI CYIEPIO3ULIUH IJIEKTPOCTATUUECKUX MOJIEH B OTHOLICHUN
MOTCHIUAIIA.

3anucarh MOTEHIMAJ 10JI TOYEYHOI'0 UCTOYHUKA U OAHOPOJIHO 3apsHKEHHON cephl.
3anucarh BEIpa)KEHUE MMOTCHIIUATILHONW YHEPTUU KOH(DUTYPALIUU TUCKPETHBIX TOUYCYHBIX
3apsi0B.

3anucaTh NOTEHLUAIBHYIO SHEPTUIO CUCTEMBI paCIpeieIEHHBIX 3aps10B.

Paznen ﬂuaﬂekmpuku u npoeoduuku 6 JJieKkmpocmamuiecCKkom noJjie

1.

2.
3.
4

Uro takoe cpena? SBnsercs M 3TO MOHSATHE MOJACIbHBIM?

[lepeuucnuts BUIBI 3apSA0B [0 OTHOLIEHHUIO K JAHHOHU cpefe

Yo Takoe AUSJICKTPUKH U HpOBOl[HI/IKI/I?

Hanucatp BeIpaskeHHE SHEPTUU JUIOJS B OJJHOPOIHOM 3JIEKTPUYECKOM TIOJIE.



SN

8.
9.

10.
11.

12.
13.
14.

15.
16.
17.

18.
19.

20.
21.
22.
23.
24.

25.

26.

Urto Takoe nonsipuzanus JuIJIeKTpUKa?

Yrto Takoe AUdJIEKTpUIecKass BOCIPUHUMYHUBOCTD TUAJIEKTPUKA?

Kaxkue cBsizaHHbIE 3apsi/ibl BIMSIOT Ha 3JIEKTPUUECKOE M0JI€ BHYTPU JUAIICKTPUKA!
pacripeenéHHpie 0 00hEMY WM TOBEPXHOCTHBIE? OCIIa0sI0T OHU TI0JIe CBOOOTHBIX
3aps/I0B WU yCUIIUBAIOT?

JlaTe ompeneneHue NIeKTPUIECKON HHIYKITUH.

Hanucatp cBsA3p MEXKy DIEKTPUUECKON MHAYKIMEN U HANPSHKEHHOCTHI0. YTO Takoe
TUDJICKTpUYECKast MPOHUIIAEMOCTh?

Cdopmymnuposats Teopemy OcTporpaackoro-I'aycca B IUIIEKTPUIECKON cpeie.
SIBisieTcst M BEKTOPHOE I10JIE AIEKTPUUECKON MHAYKIMH (CMEIICHH) TOTEHIUAIbHBIM B
obmiem cimyyae?

CdopmynupoBaTh TpaHUYHBIE YCIOBUS JJ11 BEKTOPHBIX MOJIEH D 4 E

JlaTb onpenienenne EeKTPOCTaTUIECKOTO MPOBOJHHUKA.

Kak pacnpenenéH HeCKOMIIEHCUPOBAHHBIM HECBA3AHHbBIN 3apsil 1O
AIIEKTPOCTATUYECKOMY IIPOBOIHHUKY.

UTto Takoe anekTpuyecKkas EMKOCTh YEIUHEHHOTO MPOBOAHUKA? UeM oHa onpenensercs?
3anucarth JIEKTPOEMKOCTh YEAMHEHHOH CQephl.

Enunanma namepenus snexktpoéMkocTi B cucteme CH HazbiBaeTcs papamoid.
[Moncuuraiite snexrpoémrocts ConHia B apagax.

3anucaTh BCE BBIPAKEHUS SHEPTUHU YEIUHEHHOTO MPOBOIHUKA.

Bynet nu TodyeuHsli 3aps B3aMMOAEHCTBOBATh C HEUTPAJIBbHBIM IPOBOJHUKOM? OTBET
000CHOBATb.

Uemy paBeH MoTeHIMa 3a3eMJIEHHOTO MPOBOAHUKA?

Urto Takoe KoHaeHcaTop?

JlaTp onpeneneHue 3JIEKTPOEMKOCTHA KOHIEHCATOPa

3anucaTh BCE BBIPAKEHUSI SJHEPTUU KOHAEHCATOPa.

JIro6oe 1 coeTMHEeHne KOHEHCATOPOB MOKHO CBECTH K MOCIIEIOBATEILHOMY WU K
napasuieibHOMY ?

I'ne nokanuzyercs sHeprus 3apsHKEHHBIX TE: HA CAMUX 3TUX TEJNAaX WIN B IPOCTPAHCTBE
BOKPYT HUX?

3anucathb Bce BBIpaKEHH 00BEMHOM MIIOTHOCTH SHEPTHH JIEKTPUYECKOTO MOJISL.

Pasznen 3aKOHbL NOCMOAHHO20 MOKA

1.

i R

10.
11.

12.
13
14.

15.

Uro Takoe MI0THOCTD IEKTPUYECKOr0 TOKa U cuila Toka? KakoBa cBsi3p Mex1y HUMH?
Yro Takoe CTOPOHHUE CUIIBI?

Cdopmynuposats 3akoH Oma B nuddepeHnmansaoit popme.

UTo Takoe CONpOTUBJICHUE yyacTKa?

Uro Takoe 0HOPOIHBINA yyacTOK 1enu? M300pa3uth ero 3IeKTPHUECKYI0 CXEMY.

Uro Ttakoe DC?

Uro Takoe HeOJHOPOAHBIN yuacTOK Lenu? M300pa3uTh €ro 3JeKTpUUECKyIO CXEMY.
3anucath UHTETpaNbHBIN 3aK0H OMa Ui y4acTKa Lenu U OObSICHUTh YHEPreTHYECKUN
CMBICI Ka)KJI0TO YJICHA.

[IpuBecTu npuMepbl KICTOYHUKOB oTpunaTeabHon IJC.

3anucaTh UHTETpaIbHBIN 3ak0H OMa ISl IPOCTOT0 3aMKHYTOT'O KOHTYpa.

JIroboe 1 coelMHEHUE PE3UCTOPOB MOKHO CBECTHU K IOCIIEIOBATEILHOMY WU K
napasuieaIbHOMY ?

CdopmynupoBaTh nepBblil 1 BTOpoi 3akoHbl Kupxroda 1 cloKHBIX KOHTYPOB.

. Kak nepeiitu ot 3akona Oma k 3akony Jxoyns-Jlenma?

Harmmcats BbIPAXXCHHUA TEIJIOBOM U BHGKTqueCKOﬁ MOHIHOCTGI\/'I, a TaK K€ MOIIIHOCTHU
HCTOYHHUKA.
3anucaTh Bce BbIPAKCHUA 00BEMHOI INIOTHOCTH MOIITHOCTHU 3JICKTPHYCCKOT'O TOKaA.



Pasnen Maznemusm
1. Yro takoe marautHOE mose?
2. Kax HasbiBaeTcs U 00603HAYAETCS CHIIOBAs XapaKTEPUCTHKA MATHUTHOTO MOJIs?
3. HamnucaTs BbIpa’keHHEe MarHUTHOM coCTaBsIomEel cuibl JIopeHa.
4. Ecnu MarauTHas MHAYKLIUA Ha MECTE TOJIOKEHHUS IBMKYIIETOCs OTPHLATENBHOTO 3apsiia

HaIlpaBJICHA Ha pPUCYHKE BBEPX, a €0 CKOPOCTh — BIIPaBO, TO KyJda HAIIpaBJICHA CUJia CO
CTOPOHBI MArHUTHOT' O moJst?

i

CosepiaeT i paboTy MarauTHas cuna? Kak usmeHsercs KHHETHIeCKast SHePT sl
JIBUXKYIIETOCS MPOOHOTO 3apsiia MOl BAUSIHUEM MarHUTHOTO TOJIs?

Kak Oyner nBurathcst 3apsKeHHAs! YaCTHLIA, BIICTEBILNAS B OAHOPOJIHOE MAarHUTHOE ToJie?

Uro Takoe cuna Amriepa? 3anuiinTe BHIpAXKEHHE dJIEMEHTApHOM CHiibl AmTiepa.

Yr10 Takoe MarHUTHBIA MOMEHT?

© 0 3 &

Kak Bo3nericTByeT 0THOPOIHOE MAarHUTHOE T10JIE HA MATHUTHBIN MOMEHT. 3anuIInTe
BBIPA)KEHHE, OMMCHIBAIOIIIEE 3TO BO3ACICTBUE.

10.3anmmmTe BEIpaXkeHUe YHEPTUHM MATHUTHOTO MOMEHTA B MATHUTHOM IIOJIE.
11.Cdopmynupyiite 3akon Buo-Casapa-Jlamiaca 1 IpOBEANUTE aHATOTHIO C BHIPAKEHHEM
HaMPsKEHHOCTH JIEKTPOCTATUUECKOTO TI0JII TOYEUHOTO 3apsia.

12.Yt0 Takoe HanpsHKEHHOCTH MarHMTHOTO 1107147 KakoBa eé CBA3b C MArHMTHOM
uHAyuei? J{s yero HeoOXoMMbI ABE BEKTOPHBIE XapaKTePUCTUKN MarHUTHOTO MoJis?

13.Y10 Takoe HAMarHMYEHHOCTH MATHETUKA, U YTO TAKOE €r0 MAarHUTHAS
BOCIPUUMYHMBOCTH?

14.Kak cBsi3anbl Mex 1y cOG0N MarHUTHAs BOCIPUMMYHUBOCTH U MarHUTHAS
IIPOHULIAEMOCTH?

15.Kaxue cymecTByroT Buibl TUHEHHBIX MardeTHKOB? B 4éM pasHuIa MEKLy HUMH?

16.B xaxux MarHeTHUKax CyIeCTBYET CIIOHTAHHAS HAMATHUYEHHOCTh B MAKPOCKOIIMYECKHX
00BéMax?

17.Y10 takoe temneparypa Kropu, u ueMy oHa paBHa B xelnese?

18.Yt0 Takoe kpuBas Ha4AIBHON HAMATHUYEHHOCTH (DEPPOMATHETUKA?
19.Cxkonbko nerens rucTepe3nca MOKeT MPOJAEMOHCTPUPOBATL (DEPPOMArHETUK?
2().Kakue XapakTepUCTUKH TIPEAEIBHOM TIETIIN THCTEPE3NCA U3BECTHBI?

M,H ,

22.Chopmynupyiite Teopemy Octporpaiackoro-Iaycca 1uis MATEMATUYECKOTO MOJIS
MarHUTHOUM MHTyKITUU

21.Yemy paBHa momaip NETIM THCTEPEIMCA B OCAX

23.Yt1o Takoe MarHUTHBIH MOTOK U TIOTOKOCIIEIIeHuE?

24 .HanmimuTe BHIpaXKEHHE DIIEMEHTAPHOM PaOOThI CUIIBI AMIIEpa IIPH JIBHKEHHH yIacTKa
IPOBOJIHHMKA C TOKOM

25.HanumuTe BRIpaXKEHHE JIEMEHTAPHON PabOThI CUIIBI AMIIEpA IIPH M3MEHEHUH
3aMKHYTOTO KOHTYpa

26.ChopmynupyiiTe 3aK0H MOJIHOTO TOKA B BAKYYME M B MArHETUKE

Pasnen DJ1eKMPOMACHUMHAA UHOYKUUA
1. Cdopmymupyiite 3akon Dapazaes
Cdhopmynupyiite npasuio Jlenna
ChopmynupyiiTe 3aKOH dJEKTPOMArHUTHON WHIYKITAN
Kaxosa npuunna 3/]C nHAYKIMH B IPOBOJHUKAX, IBUKYLIUXCS B MArHUTHOM HOJ€E?
Kaxosa nmpuunna 9/1C MHAYKIUY B HEMTOABUKHBIX ITPOBOTHUKAX ?

kW

10



A e

11.

3anuInTe BhIpAXKEHUE IIUPKYIIALMH BUXPEBOTO SJIEKTPUUECKOTO MOJIS

UTo Takoe MHIYKTUBHOCTh KOHTYpa?

3anummure Boipaxenue J/]C camouHyKuuu

3anumure 3akoH OMa JuIsi KOHTYpa ¢ MHAYKTUBHOCTBIO. UTO MPEICTaBIIsAET 3alMCaHHOE
PaBEHCTBO C MAaTEMaTUYECKOW TOUKH 3peHuUs1?

. Ha uro tpaTtutcs sHeprust uctouHuka npu ero padore npotus 3/1C camouHayKIu B

NIEPEXOTHOM IIPOLIECCE MOCIIE 3aMbIKaHHsI KOHTypa?
3anummTe Bce BbIpasKeHUsI 00BEMHON IUIOTHOCTH YHEPTHHM MarHUTHOTO noJisi. CpaBHUTE
UX C BBIPAKEHUAMHU 00BbEMHON TUIOTHOCTH YHEPTUH DIEKTPUUECKOTO TOJIS.

Pasnen Ypaenenua Makceenna

1.

AN

9.

10.
11.

3anummTe BeIpakeHus AU GepeHInaTbHBIX ONEPATOPOB TEOPHUH OIS YEPe3 BEKTOP
«Habma»

Chopmynupyiite nuddepeHIHanbHbIA MPU3HAK MOTEHIIMATHHOTO BEKTOPHOTO OIS
Chopmynupyiite auddepeHnaabHbIi IpU3HAK BUXPEBOT'O BEKTOPHOTO TTOJISI
Cdopmynupyiite MaTeMaTH4eCKyto TeopeMy [aycca

ChopmynupyiiTe MaTeMaTH4decKyto Teopemy CTokca

Ceenute uHTErpanbHyo Teopemy Octporpaackoro-I'aycca k quddepenimanbHOMy
YpaBHEHHIO BEKTOPHOTO MOJI B CiIy4ae 3JEKTPOCTATUYECKOTO M BUXPEBOTO MOJIeH
CBenuTe MHTETPATBHBINA 3aKOH JIEKTPOMArHUTHOW UHAYKIHMH K TuddepeHnaisHoMy
YPaBHEHHUIO CBSI3bIBAIOIIEMY BUXPEBbIE AJIEKTPUUECKOE U MATHUTHOE TTOJISL.

CBenuTe MHTETPATBHBIN 3aKOH MOJIHOTO TOKa K MU depeHIHaT,HOMY YPaBHEHUIO
BEKTOPHOT'O TOJISl B CJIy4ae CTAllMOHAPHOI'O MAarHUTHOTO TIOJIS

Cdopmynupyiite runoresy Maxkcsesia

YT0 Takoe TOK CMEIICHUI?

CdopmynupoBaTh BEIBOJ O CYIIECTBOBAHUH 3JICKTPOMATHUTHBIX BOJIH

Paznen Koneoanus u 6oinwt

1.

2.
3.
4

AN

10.

11.

12.
13.
14.
15.

3anumuTe KHNHEMAaTHUECKUI 3aKOH TAPMOHUYECKUX KOJIeOaHun

Yro Takoe ¢aza?

Kak (aza 3aBucuT OT BpeMEeHH B TAPMOHHYECKOM 3aKOHE?

Kak cooTHOCsTCS paza KOCHHYCHOTO U CHHYCHOTO IPE/CTaBJICHUSI TAPMOHUYECKOTO
3aKOH JBUKCHUS?

3anummute nuddepeHranbHoe ypaBHEHHE TApMOHHUECKUX KOJIeOaH i

UTo B BEKTOPHOM IPECTABICHUN TAPMOHHYECKON (DYHKIMH OTIpeNeNsieT MOy b
BEKTOPA-IIPE/ICTABUTEIIS, & UTO HampaBjieHue?

Jl1st 9ero HeoOX0JMMO BEKTOPHOE MPEICTaBICHUE TAPMOHUYECKUX (QYHKIUI?
3anummTe rapMOHUYECKHM 3aKOH IBUKEHHS B KOCUHYCHOU (hopMe B KOMIUIEKCHOM
IpEICTAICHUY.

YTo HyKHO CAeNaTh C CHHYCHBIM IPEICTaBICHUEM FapMOHUYECKON (PYHKIIMH, YTOOBI
MPEACTaBUTh €€ B BEKTOPHOM HJIM KOMIUIEKCHOM BUA?

3anumuTe OJHOMEPHOE BOJIHOBOE YPAaBEHUE U €T0 pEelIeHHEe B BUJIE BOJIHBI, Oeryiiei B
II0JIO’KUTEIBHOM HalpaBJI€HUN KOOPIAUHATHOW OCH.

3anuimTe 3aKOH BUKEHHS OJJHOMEPHON FrapMOHMYECKOM BOJIHBI, CIEIYIOIIEH B
II0JIO’KUTEIBHOM HalpaBJI€HUN KOOPAUHATHONW OCH.

Y10 Takoe IMHA BOJIHEI?

UTo Takoe BOJTHOBOE YMCIIO OJHOMEPHON BOITHBI?

Yo Takoe BOJIHOBAsI IOBEPXHOCThH?

UYro Takoe miockas BoiaHa?

11



16.

17.
18.
19.
20.
21.

22.

23.
24.

3anuImnTe 3aKOH JBHKEHHS INIOCKOW rapMOHUYECKON BOJIHBI, CIIEIYIOLIEH B
MPOU3BOJILHOM HarpaBiieHUU. Kakoi BEKTOp onpenesiseT HalpaBieHHe €&
pacnpocTpaHeHus?

Hanummure BoipaxkeHne Gpa3zoBoil CKOPOCTH FrapMOHUYECKON BOJTHBI
3anuImnTe BHIPAKEHNE MHTEHCUBHOCTH FaPMOHUYECKON AIEKTPOMArHUTHON BOJIHBI.
UYT0 Takoe KBa3UTapMOHMYECKUE BOJIHBI?

Hanwumumre BeIpakeHue rpynnoBod CKOPOCTH

Uro Takoe JUIMHA KOT€PEHTHOCTH, U KaK OHa CBSI3aHa ¢ pa30pocoM JJIUHBI
KBa3UT'apMOHUYECKOM BOJIHBI?

Uro Takoe BpeMsi KOTE€PEHTHOCTH, U KaK OHO CBSI3aHO € pa30pOCOM 4acTOThI
KBa3UT'apMOHHUYECKOM BOJIHBI?

Yro Takoe uyr BoiaH?

Kak cBs3anHbI Mexly co00i UIMHA KOTE€PEHTHOCTH M BPEMsI KOT€PEHTHOCTH?

Paspen Unmepghepenyusn

1.

OISR WN

10.

Uro Takoe siBIeHue HHTepHEpEeHIINN?

SIBNISAIOTCS JU CTOSTYKME BOJIHBI IPUMEPOM KOT€PEHTHOCTHU?

Kaxkue BoHBI Ha3bIBaIOTCS KOTEPEHTHBIMU JIPYT APYTy?

ChopmynupyiiTe yclioBU€ KOTEPEHTHOCTU JBYX MEXaHUUECKUX WU PAJUOBOIH
ChopmynupyiiTe yclioBU€ KOTEPEHTHOCTH JIBYX CBETOBBIX BOJH

Uto Takoe onTU4YeCKU xoa?

ChopmynupyiiTe ycnoBus UHTEpHEPEHITMOHHOTO MAaKCUMyMa U MUHIMYMa
N3o6pasure cxemy FOHra 1 3anuminTe BoIpakeHUE Pa3HOCTH ONTUYECKOIO X012
ChopmynupyiiTe ycioBUe BpEMEHHON KOT€PEHTHOCTH

3anummre BBIPAXXCHHUEC PA3HOCTU OIITUYCCKOT'O X044 B TOHKOH IIEHKE IIpH HOPMAJIbHOM
MaJeHUHU IIJIOCKOM CBETOBOI BOJIHBI Ha €€ IMOBCPXHOCTH.

Pasnen Jugppaxyusn

1.

ISARRANE N

~

10.

11.
12.

13.

Uro Takoe sBIeHUE AUPpaKIIH

Kaxk Ha3pIiBaeTcs ontuka B OTCYTCTBUU TUDpaKITIH?

Cdopmynupyiire npuniun ['roiirenca-Openens

OO6®bsicHuTe siBJIeHHE TUPaKIUU C TOUYKH 3peHus npuHuumna [ 'roiirenca-Openens.

Urto takoe 30Ha Openens?

MO>KHO 1 YBEJIMYNTh HHTEHCUBHOCTh CBETOBOI'O OTKJIMKA OTBEPCTHS, IIPOITYCKAIOIIETO
CBET, YaCTUYHO 3aKphIB €ro?

Urto takoe niatHO [lyaccona?

Kaxk nzmensiercs konndectso 30H dpeHens B KpyrioM OTBEPCTUH, IPOITYCKAIOIIEM CBET
MpH yJIaJICHUHU YKpaHa HaOIIOICHHSI OT SKpaHa C OTBEPCTUEM?

Byner nu HaGmonaThest qudpakius npu O0JIBIIOM KoJdudecTBe 30H Dpenens,
yMENaromeMcsi B OTBEPCTHH, MPOITYyCKAOIIEM CBET?

KakoBo ycnosue qudpakimn @penens u kakoBo yciaoBue nudpakunn OpayHrodepa npu
IIPOXO0’KJICHUH CBETA Yepe3 Kpyriioe oTBepcTre?

Uro takoe nudpakuus OpayHrodepa npu maJjeHUN IIOCKUX BOJIH Ha MPENsTCTBUE?
Omnpenenure NIMPUHY CBETOBOTO OTKJIMKA OT IIENU IUPUHON d P MaleHuu Ha Heé
IIJIOCKOM MOHOXPOMAaTUYECKON CBETOBOM BOJIHBI, UCXO/S U3 COOTHOLICHUS
HEONPEeIEIEHHOCTEN KOOpANHATA-BOJHOBOE YHCIIO.

Chopmynupyiite npaBuio oToéopa riaaBHbIX AUPPAKIIMOHHBIX MAKCUMYMOB TPH
mudpaxiun OpayHrodepa MIOCKUX BOJIH HA OAHOMEPHOHN TH(PaKIIMOHHON peiéTKe
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14.

Cdopmynupyiite npasuno Bynsda-bparra npu or6ope HanpaBieHu# ri1aBHBIX
TG PaKIIMOHHBIX MaKCUMYMOB TIpu Audpakunu PpayHrodepa MmIoCKuX BOJIH Ha
KPUCTAJUTMUECKON pEeHIETKE

Pasnen IHonapuzauusn

1.

2.
3.
4

SN

o %

11
12.

13.
14.
15.
16.
17.

B kakunx BOJIHaAX BO3MOXHBI, 4 KAKUX HCBO3MOXHbI HOJISIpI/IBaLII/IOHHBIe SABJICHUSA

UTo Takoe MI0CKOCTh MNOJSAPU3ALIUHA BOJTHBI?

UTto Takoe MiI0CKOMNOJspU30BaHHAs BOJIHA?

HarmumuTe oOiiee BeIpakeHNe HHTEHCUBHOCTH, CBSI3aHHOM C TUIOCKOCTBIO TOJIIPU3AIIHH,
KOTOpasi MOBEPHYTAa BOKPYT HAIIPABJIEHUS JBUKEHUS BOJIHBI HA YTOJ & OTHOCUTEIBHO
OCH X, HepHCHI[I/IKyJIﬂpHOfI HaHpaBJ'ICHI/IIO JABUXKCHUA.

Yro Takoe AuarpamMma UHTEHCUBHOCTH?

I/I306pa31/1Te )JHarpaMMy HUHTCHCUBHOCTH CCTGCTBGHHOHOJ’IﬂpI/I?;OBaHHOFO CBE€Ta

Kak u3meHsieTcst MHHTEHCUBHOCTD €CTECTBEHHOIOIIPU30BAHHOTO CBETA MPH
MIPOXOXKJICHUU Yepe3 UealbHBIN MoIsipu3aTop?

N306pasure auarpaMmy UHTEHCUBHOCTH TIOCKOTIOSIPU30BAHHOTO CBETA
Chopmynupyiite 3akoH Mamtoca

. Uto Takoe KpyrosBas Iisapu3anusd BoHBEI? K KakuM BOJTHAM OTHOCHTCS 3TO IOHATHE: K

¢$a30BO ymopsA0UeHHBIM WK K (pa30BO HEYHOPSIOUYEHHBIM?

. Uto Takoe IIPAaBOIOJIAPU30BAHHBIC U JICBOIIOJIAPU30BAHHBIC BOJIHBI?

Uro npencrasnser co0o0il cyneprno3uius AByX KpyroBo MOJISPU30BaHHBIX BOJIH,
IIPOTUBOIOJIOXKHON MOJIPU3ALUU U OAMHAKOBON aMIIIUTYIbI, CIEAYIOUX B OTHOM
HampaBJIeHUU?

Yo Takoe ONTUYECKU aKTUBHBIE CPEbI?

Uro Takoe MiI0CKOCTh MPOIYyCKaHUs MoJisspu3aTopa’?

Cdopmynupyiite 3akoH bprocrepa.

Urto Takoe quxpousm?

Kak genarorcs nonspounibi?

Pasnen Keanmoeo-onmuueckue senenus

1.

Nk WD

N

9.

10.
1.
12.
13.

14.
15.

Yro Takoe CBETOBOM MOTOK?

[aiite onpeneneHrne 3HEPreTUIeCKO CBETUMOCTH.

Yro Takoe MOIJIOIIAKOIIas CHOCOOHOCTh TOBEPXHOCTH?

UTo Takoe TeraoBoe u3ayueHue?

ChopmynupyiiTe NpUHIMIT JeTaTbHOTO PAaBHOBECHS 110 CIIEKTPY TEIJIOBOTO U3JyUYCHHUS B
ClTydae TEIUIOBOTO PABHOBECHS

Cdopmynupyiite 3akon Kupxroda

[Touemy mpaBUIIbHBIC YAWHUKHU KPACAT OCIBIM, a pyYKH Y HUX YEpHBIE?

Yro takoe ¢pynkmsa Kupxroga 1 kak 0Ha COOTHOCUTCS CO CHEKTPAIbHOM
SHEPreTHYECKON CBETUMOCTBIO a0COIIOTHO YEPHOTO Tema?

N306pa3zute npuOIN3UTENBbHBIA X0 CHEKTPAIbHON SHEPreTHYeCKO CBETUMOCTHIO
a0COJIFOTHO YEPHOTO TeTa

Cdopmynupyiite 3akon Ctedana-bonbimana

ChopmynupyiiTe 3aKkoH cMmemieHust Buna

[Touemy Comnnie, 6yayun abCoIFOTHO YEPHBIM TEJIOM, CBETUT O€JIBIM CBETOM?

B uém cyTtb runotess! [Inanka?

3amummte Qynkuuro Kupxroda Klo,T| C TOYHOCTBIO JIO OCTOSTHHOTO MHOXKUTEIS
3anummTe U 00BSICHUTE YpaBHEHHE DUHINTEHA BHEITHETO (hoTodddexTa

16. Yro Takoe kpacHas rpanuua ¢porodpdexra?

17.

Kak Obuta uamepena nocrosinuas [lnanka?

13



18.
19.
20.
21.

22.

Habmonaercs nu npu BHentHeM (otodddexre GOTOHHOE CTPOCHHE HIIEKTPOMArHUTHOTO
W3ITy4eHUs?

Uro Takoe poTon?

Hanummute aucriepcnoHHOE COOTHOIIEHUE POTOHA

B kakom skcniepuMenTe OblIM 0OHapYKeHbI (DOTOHBI: C BHEMIHUM (oTo3dexkrom nmm
npu OTKpbITUH 3P Pexta Komnrona?

Uro Takoe KOPITyCKYJISIPHO-BOJIHOBOM ayanu3M ¢poToHa?

14



[Tpunoxxenue 1

MUHUCTEPCTBO OBPA3OBAHIS M HAYKH POCCUMCKOM ®EJIEPALINA
MUHUCTEPCTBO HAYKHU 1 BBICILEI'O OBPA30OBAHU S POCCUICKOM ®ENEPALIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXK/IEHWE BBICIIEI'O OBPA30BAHMA

«MOCKOBCKHMM MMOJIMTEXHAYECKHA YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

HaHpaBJ'IeHI/Ie IIOATOTOBKMU:

15.03.05 KOoHCTPYKTOPCKO-TEXHOJIOTHYECKOe OOecneyeHmne
MAIINHOCTPOUTEIBLHBIX MPOU3BOACTB
[Tpoduib moaroroBku (0O6pazoBarenpHas Mporpamma)
«ABTOMATH3HPOBAHHOE NMPOEKTHPOBAHUE TEXHOJOTNYECKNX MPOLECCOB H
NMPOU3BOJCTB)

®opMa 00yueHHsI: OUHASA

Kadenpa ®uszuka

@OH/I OHEHOYHbIX CPE/ICTB

110 THCIHILIHHE

«Duzuka»

Cocrag: 1. [TactiopT ¢oHIa OIIEHOYHBIX CPEICTB

2. OnucaHue OLEHOYHBIX CPEJICTB.

Mocksa, 2022 rox



[Ipunoxenue 2
K pabodeii mporpamMme

IlepeyeHb O1IEHOYHBIX CPEICTB O AUCHUIIUHE

HaunmenoBanue [IpencraBnenue
Ne OLICHOYHOTO Kpatkast xapakTepucTiKa OLeHOYHOTO OIICHOYHOTO
0C CpelcTBa CpeacTea cpeactea B POC
CpenctBo MIPOBEPKH yMEHUH
KoHntponbHas
1 a%OTa MPUMEHSTh TOJNYYCHHBIC 3HAHUS IS [Tpumepsr
p(IUP) peleHns 3a/ad ONpEeAETICHHOTO TUMAa | KOHTPOJBHBIX 337124
[0 TeMe WIH pa3aeny
Cpencteo IIPOBEPKU MEHUI
PacuetHo- pel POBEp Y [Ipumep 3ananust s
MPUMEHATHh TIOJTy4YCHHBIC 3HAHUS 10
rpaduydeckas . BBITTOJIHEHHUS
2 3apaHee ONPEIECICHHONM METOAMKE Ul
padora elIeHUsl 3ajjad WIM 3aJaHuil 1o pacterHo-
(PTP) P rpagudeckoit padboTbl
MOJTYJIFO WJTU TUCLIMILIMHE B IIEJIOM.
CpenctBo  MpOBEPKHU MEHUI U
Kypcosast pabota peA POBEP y [Tpumep 3ananus Ha
3 HAaBBIKOB IOMCKA W  OCMBICICHHS
(Kype.P.) . KypCOBY10 paboTy
HE00X01MMON HH(pOpPMAaLIUH.
Cucrema CTaHIapTU3UPOBAHHBIX
4 Tect 3aJIaHNM, no3Bosisitomiast | [IpumMepsr TeCTOBBIX
(T) 3aaHui
ABTOMATU3HUPOBATh npouenypy
CpencTBo MPOBEpKU YMEHUH U HaBBIKOB
3ammra [0 HCIOJIb30BAHUIO  MCIIBITATEILHOIO
. IIpumepHBbIE€ BOIIPOCHI
nabopaTtopHOil  [00OpYIOBaHHS W HM3MEPHUTEIBHBIX
5 6 JUISL 3AILUThI
paboThI prOOpOB, 00paboTke
3JIP 1a00paTOPHBIX paboT
(3JIP) OKCIEPUMEHTANBHBIX JaHHBIX M HX
CPaBHEHMIO c TEOPETUYECKUMU
CpencTBo ImpOBENECHUSI POMEKYTOUHON
aTTeCTalluu o pe3yJbTaTam
6 3auer BBITIOJTHEHUsI BceX BUAOB  y4yeOHOH | [Ipumeps! 3aueTHBIX
3) paboTBl B  TEUEHHH  CEMecTpa ¢ Ouneros
[IPOCTaBICHUEM OIICHKU «3a4YTE€HO» WIH
«HE 3a4TEHO»
CpencTtBo ImpoBeAEHHUS] POMEKYTOUHOM
aTTeCTalluu o pesyibTaTam
SK3aMeH BBIIOJIHEHHMSI BCEX BUAOB  y4eOHOMU ITpumepsr
7 (9x3) paboTbl B  TEYEHHMH CEeMecTpa C | DK3aMEHAIMOHHBIX
[IPOCTaBJICHUEM OLIEHKH  «OTJIMYHOY, OueToB
((XOPOIIO», «YIOBIETBOPUTEIILHO» WU

«HEC YAOBJICTBOPUTCIILHO




Pasnen Paboma u snepeus ¢ nocmynamenibHOM 08UNHCEHUU

1. 3aganue
Teno maccoit 3 Kr IBUIKETCSI CO CKOPOCTHIO 4 M/C 1 yaapseTcs abCOFOTHO HEYIIPYTO O
HETMOABUKHOE TEJIO TaKo ke Macchl. [Ipu yaape BO BHYTPEHHIOIO SHEPTHUIO MEPENLIO ...

M 12 x
L1 9 Ix
L 3 Ix
L1 62 Jx
0O 15 JIx
L1 42 JTx

2. 3aganue
[Tynst maccoit 10T monana B 6auTMCTHUECKUN MasTHUK MacCOM SKT U 3acTpsijia B HEM.
OTKJIOHMBIIMICA MAasTHUK MOJHsUICA Ha BHICOTY 10cM. CKOpOCTH IyJH B 3TOM CiIy4ae Obuia ...

M 701 m/c
L] 2,5wm/c

L] 5wm/c

L] 3,74 m/c
O 3,6 m/c

O 1,21 m/c

1. 3aganue

—

>
OrnpenennTs MTHOBEHHYHO MOIIIHOCTb, PA3BUBAEMYI0 CHUIION F - 21 .] (H), xoTopas
JEMCTBYET HAa MAaTEPUAIIbHYIO TOUKY, JBUKYIIYIOCS CO CKOPOCTBIO

—

U=1,57+2j+6,2k (/o).

M 42 Br
] 0Bt
L] 36 Br
] 17 Bt
L] 72 Br
] 8 Br

3. 3apanmue

F:27+3E

Onpenenuts MrHOBEHHYHO MOILIHOCTD, Pa3BUBAEMYIO0 CUIION (H), xotopas

JeMCTBYET Ha MaTepHANIbHYIO TOUKY, TBUKYIIYIOCS CO CKOPOCTHIO



M -8 Br

1 Br

- 6,93 Bt
0Bt
-4,9 Bt
17 Bt

8 Bt

O 0doogao

4. 3aganue

JIBa rpy3a, Macchl KOTOPBIX OTHOCSTCS Kak 1:4, COEAMHEHBI CKAaTOW MPYKUHOM U JIEKaT Ha

TOPU30HTAJIBHOM MOBEPXHOCTH CTOJA. [Ipy pactipsMiIeHUH IIPYKUHBI IPY3 MEHBIIEH MacChI
nosryyaeT KnHetnueckyro sHepruto 40 /x. [loreHnmanpHas sHEpTHs CKaTOM MPYKUHBI IIPH
3TOM ObljIa paBHa ...

M 50 Ix
L1 12 JIx
O 160 Jx
L1 10 JIx
O 20 Ix
L] 400 JTx

5. 3ananune
Kapangam pyimnoi 20 ¢M, TOCTaBJICHHBIN BEPTUKAIBHO, TAJAET HA CTOJ. JIMHEHAs CKOPOCTh
LIEHTPa MacC KapaHaalla B KOHIIE NaJEHUs paBHa ...

M 1,21 m/c
L] 3,6 M/c

O 3,74 m/c
L] 701 m/c
L] 2,5 m/c

L 5wm/c

6. 3aganue
KakoBo oTHOIIEHNE HAYaIbHOW KMHETUYECKOW SHEPTUU MaTepUaIbHON TOYKU K KOHEYHOH, €CIIN
€€ UMITYJIbC YBEIUYWICS B 3 pasa.

M 0,11
L1 0,25
Ll 0,21
07 0,93
Ll 2,25
L] 1,08



7. 3ananune

BpomerHoe ropu3oHTaIBEHO TEJIO Maccoil 1Kr co ckopocThio 20 M/c yepe3 3¢ ynaio Ha 3eMITIO.
KuneTtnueckast sHeprust Teia B MOMEHT y1apa O 3eMJIt0 OyieT ... (COMPOTHBIIEHUE BO3TyXa HE
YUUTHIBATD)

M 632 Ix
O 62 Jix
O 182 Ix
O 400 [Tx
O 123 Ix
O 372 Ix

8. 3apanue
[Tyns maccoii 10r, neTsimas ropu3oHTaIbHO co ckopocThio 200 M/c, monasaeT B IepeBIHHBIN
OpyCOK Maccoif 5 Kr, JieKaluil Ha cToJie ¥ yAepKUBAEMbIN MPYKUHOM C KeCTKOCThIO 2 KH/M .

Ax

[IpyxuHa py ’TOM COKMETCS Ha , PaBHBIN ... (TpeHHE HE YUUTHIBATH)

5 2107 m
O 15,3 ™
L] 80m
L] 03m
] 29,8m
L] 2,04 m

9. 3aganue

W3 npyKMHHOIO MUCTOJIETA BBICTPEIINIIN IIyJIEH ¢ MAaCCOM 5 I' BEPTUKAIBHO BBEpX. JKecTKOCTh
npy>xunbl tuctosiera 1,25 kH/m. [Ipyxuna Obuta cxxkara Ha 8 cm. [Tocie BeicTpena myJs
MOJIHAJTIACh HA BBICOTY ...

M 80 m
0 2-10%m
0153 ™
0] 0,3m
29,8 m
L] 2,04 ™

10. 3ananue
Teno OpormieHo oA yIiIoM K TOPU30HTY CO CKOPOCThIO 15 m/c. Ecniu He yunuThIBaTh
COTPOTHUBIIEHUE BO3/IyXa MPH IMOJIETE, TO CKOPOCTH Tela Ha Beicote 10 M Oyzer ...

M 5wm/c

L1 2,5wM/c

1 701 m/c
L1 3,74 m/c
O 3,6 M/c



Ll 1,21 m/c

11. 3aganue
[TonHas MexaHWYECKass SHEPTHS TBEPOrO Tejla paBHa ...

(] mpowu3BeneHHIO KHHETHUECKOW U TIOTCHIIMAIBHOM SHEPT U TBEPIOTO Tea.

[l pa3HOCTH MOTEHIMAIEHON ¥ KWHETUYECKOW SHEPTHd TBEPIOTO TeJa.

M cymMMe MOTEeHIMAIBHON ¥ KHHETUYECKON DHEPIUi TBEPIOTO TEa.

[l OTHOLICHHUIO MOTEHIIMAIBHOW YHEPIHU K KHHETHYECKOI SHEPTUH TBEPJIOTO Tea.
[l OTHOIICHUIO KHHETHYECKOM YHEPTUH K MOTCHIIUATBHON SHEPTUH

L] pabore cuiibl TpeHHS

12. 3aganue
[TonHy0 MEXaHMUYECKYIO SHEPTUIO MPOU3BOJIBHON MEXAHUUECKOW CUCTEMBI TPU OTCYTCTBUU
JAUCCHUIIAaTUBHBIX CUJI, MOKHO U3MECHUTH ...

[l pabGoToli BHEIHMX ¥ BHYTPEHHHX CHUJI, ICHCTBYIONIMX HA TEJIa CHCTEMBI.
M paboToii TOIBKO BHEIIHUX CUJI, IEHCTBYIONINX HA TEa CHCTEMBI.

[l paboToli TOJILKO BHYTPEHHHUX CHJI MEXaHUYECKOW CHCTEMBI.

L] M3MEHHTH HENb3S.

L] oxuaxJIeHUEM TeJl CHCTEMBI

[l HarpeBaHHEM TeJl CUCTEMBI

13. 3aganue
Teno maccoil 2Kr ABMXKETCS MO AEUCTBUEM CHIIBI IPSIMOJIMHEWHO COTJIACHO YPABHEHUIO

X=4-2t+t°

14. 3aganue

v x=t+0,5t*
PaBHoelcTBYOIIAs Tena MPH €ro ABMXKEHUU 0 3aKOHY ’ , pa3BUBaeT 3a
uHTepBan BpeMmeHu 0-2 cexyH[pl cpeiHioo MoutHocTh 4 BT. Macca Tena B 3ToM ciiyyae paBHa

b 4 kr
L] 2kr
L] 6 kr
L] 8kr
] 0,8 kr
L1 0,6 xr
15. 3aganue

. MrHOBeHHasi MOIIIHOCTb, Pa3BUBaeMasi CHIION uepe3 2¢ mpu 3TOM OyJIeT ...



MoIIHOCTh CHUJIOBOM YCTAaHOBKHM BO BpeMEHU M3MeHsieTcs o 3akony: N(7)=kt (Bt) (k=50BT1/c).
Omnpenenuts padboTy, MPOU3BEACHHYIO 3TOM YCTAHOBKOH 3a BpeMs 1=4c.

O 123 Ik
L1 50 JIx
O 160 Jx
L1 20 Ix
M 400 JTx
O 10* Ix

16. 3apanue

JlBuratens coBepiIaeT padoTy, KOTOpasi OMUCHIBaeTCS (QyHKIHEH A=4cos2t (dx), rne £ —
BpeMs B ceKyHIax. OnpenenuTs MTHOBEHHYIO MOIIIHOCTh, Pa3BUBAEMYIO JIBUraTeIeM B MOMEHT
Bpemenu =1,046 c.

M - 6,93 Br
-4,9 Br
-8 Bt
42 Bt

8 Bt

17 Bt

ogooog

17. 3ananue
Kamens OporieH mo1 HEKOTOPBIM yTIIOM K TOPU30HTY € HadaabHO#M ckopocThio 20 m/c. Eciiu He
YYUTBIBATh COMPOTHUBJIICHUC BO31yXad, TO CKOPOCTh KaMHs YMCHBIIWJIIACHh BABOC HA BBICOTC ...

O 210%™
M 153 ™
L] 80m
(] 0,3m
L] 29,8 m
O 2,04 m

18. 3ananue
MastHuk maccoit 0,1 Kr, 3aKperieHHbI Ha HEBECOMOM CTepkKHE JIMHOM 30 M OTKJIIOHHIIU OT
HOJIOKEHUS paBHOBecHs Ha yron 60°. PaboTa, KOTOPYIO COBEpIIUIIA CHIIA TSKECTH PaBHA ...

M -0,15 IIx
-6,5 JIx
1,62-107 JIxx
0 Ix
-2,45-107 JIx
0,147 dx

Oo0o0ogdd

19. 3aganue



I'py3 maccoii 2 kr nagaet ¢ BbICOTHI 10 M U IPOHUKAET B MATKUHM TPYHT Ha Tyouny 10 cm.
CpenHsst cuja CONpOTUBIICHUS TPyHTa IBUYKEHUIO Tpy3a paBHa ...

M 1,98-10°H
L1 2,76 xH
] 3,96 xH
L1 0,99 xH
] 5,05 xH
] 20,2 kH

20. 3aganmne
PaboTa BHyTpEeHHHX CHJI MEXaHUYECKOH CHCTEMBI paBHa!

[] BekTopHOit cymme paboT BCeX BHYTPEHHUX CHII, ICHCTBYIOIIMX HA TeJla CHCTEMBI;
[1 Apudpmerndeckoir cymme MOyJieii paboT BceX BHYTPEHHUX CHIL.

M 0

[] IpousBeneHuto paboT BceX BHYTPESHHUX CHIL.

[] paboTe BHEIIHMX CHI

[] cymme MoIIHOCTEH, pa3BUBAEMbIX BHEIITHUMH CHIIAMH

21. 3aganue
Cuna, neiicTByrOIas Ha MATEPHAIIbHYIO TOUKY, ITOCTOSTHHA BO BPEMEHHU U MOXKET OBITh

f7:27+3E

(M). Onpenenuts paboTy CHIIbI Ha ’TOM NEPEMELICHHUH.

mpeacTaBJICHA KaK

AT=151-4]

(H), mepemernienue TOUYKHM OMMUCHIBACTCS BEKTOPOM

M -8 JIx
L1 15 Ix
1 0 JIx
L1 12 Ix
L1 42 JTx
L1 20 Tx

22. 3aganue
Cuna, neicTByroIIas Ha MAaTEPHAIIbHYIO TOUKY, IIOCTOSTHHA BO BPEMEHHU U MOXKET OBITh

F 674273k
HpeI[CTaBJ'ICHa KaK J (H), HepeMemeHI/Ie TOYKHU OIIUCHIBACTCA BeKTOpOM

A r= 1’5 1+ 4 ] (m). Onpenenuth paboTy CHIIBI HA TOM MEPEMEIIECHHUH.
1 39 JIx

O - 13,8 Ik
M 17 Jix



L1 0 Ix
O 12 Jix
L] 6 Ix

23. 3aganue
Cuina, eiicTByIOIAs] HA MAaTEPUATIBHYIO TOUKY, MEHSETCSI ¢ U3MEHEHUEM KOOPJMHAT TOYKH 110

X,y|=—yi—xj
3aKOHY ( yl==y J (H), nepemenienne Touku U3 Hayajia KOOpJAUHAT
- -

Ar=2

OIIUCBHIBAETCSI BEKTOPOM -3 J (m). Onpenienuth paboOTy CHIIBI HA 3TOM
MepEeMEIECHHUH.

1 -8 JIx
L1 15 JTx
1 -5 Jx
M 6 Ix
1 3 JIx
L1 9 Ix

24. 3ananue

Ompenenuth pabOTy CHIIBI TSKECTH, IEUCTBYIONICH Ha caMOJIET Maccoi 1,5 TOHHBI, IPU €T0
MOAbEME, €CITM UHBEPCUOHHBIN ciiel] pa3mepoM 60 M OpUEHTHUPOBAH 110 OTHOLIEHUIO K
MOBEPXHOCTU 3emMutd o yriom 30°.

& -4.5-10° ITx
26,310 JTc
10° JTx
3-10° Ix
39.10° [
33.6-10° T

Oooo0ood

25. 3aganue

Teno, maccoit m=1 Kr, HEMOJIBIKHO JICKABIIIEE HA 3eMJIe, ObLIO TIOIHATO Ha BBICOTY A=5 M C
MOMOIIBIO PE3UHOBOTO KI'yTa, KECTKOCTH KoToporo paBHa k~=800H/m. Ha »Toli BeIcOTE TEmo
MMEJI0 CKOPOCTh U=8 M/C, a T'yT, B Hauase o ybéMa CBOOOHbIH, ObLT pacTsHyT Ha 0,5 M. Ha
CKOJIbKO M3MECHHJIACh MEXaHWYECKast SHEPTrus Teya?

[ 400 Tx
- 300 dx
123 JIx
- 8 JIx
372 JIx

N I I R



M 182 Jlx

26. 3ananue

PaboTa Bcex cuit, ACMCTBYIOIINX HA TEIa CUCTEMBI, TIPU TIEPEXO0/I€ U3 TIEPBOTO MEXAHHMYECKOTO
COCTOSIHHSI BO BTOpO€ okazanack paBHou 123 Jx. [Ipu aTom paboTa MOTEHIIMATIBHBIX CHIT ObLIIa
paBna 300 [k, a paboTa JUCCUTIATUBHBIX CHJI OKa3ayiach paBHou -13,8 /. Ha ckonbpko
M3MEHWIACh KWHETUYECKAsI SHEPTUSI CUCTEMBI?

123 Ix
632 JIx
182 JIx
372 JIx
- 13,8 JIx
- 300 Ix

O0O0o0gaR

27. 3apanue

MexaHHnuecKasi CHCTEMa HaXOJAUTCS BO BIIACTH CTAllMOHAPHBIX CHIIOBBIX mosieil. Pabora Bcex
CHJI, ICUCTBYIONINX Ha TeJla CUCTEMBI, IIPH MEPEXOE U3 MEPBOT0 MEXaHMUECKOTO COCTOSHUS BO
BTOpOE oka3zanach paBHoi 81 /x. Ilpu 3Tom pabota moTeHuuanbHeIX cui Oblia paBHa 300 [k, a
paboTa HEeMOTEHITMATBHBIX CHJI OKa3anachk paBHOU 42 JIxk. Ha ckonpko n3MeHMIach
MEXaHWYECKasl YHEPTUS CUCTEMBI?

[1 - 300 Ix
O 632 ik
M 42 Tx
O 182 ik
L1 372 Ix
O 81 ik

28. 3ananue

Ha nmytu S=12M cuna, neiictByromas Ha Tesl0, paBHOMepHO Bo3pactaet ¢ 16 H 1o 46 H. PaGora
CHWJIBI TIPU 3TOM paBHa ...

M 372 Tk

L] 632 Ix

L1 182 Jx

L 123 dx

[ 62 JIx

L1 50 JTx

29. 3aganue

10



I'Bo31b Maccolt 75T 3a0MBaOT B CTEHY MOJIOTKOM ¢ Maccoit 1kr. KIIJ] ynapa MonoTka B 3TOM
ClIly4ae PaBeH ...

0 0,21
M 0,93
O 0,25
0 0,11
O 1,08
0 2,25

30. 3apanue

Ompenenuth pabOTy TPABUTAIIMOHHOMN CHIIBI, IEUCTBYIOIICH CO CTOPOHBI 3€MJTH Ha CITyTHHK,
KOTOPBII JIBUKETCA TI0 KPYTOBOM OpOMTE, 32 OAMH 000pOT 10 opbuTe paguyca 8-10° km kM.
I'paBuTaionHas nmocrosunas G=6,67-10"" m*/(xr-c*), Macca 3emiu 6-10* kr, paguyc 3emiu
6,4-10° kM. Macca criythuka 10° k.

M 0 JTx
-4,5-10° Tk
-6,3-10" JIx
10° JTx
39-10° JIx
33,6:10° IIxx

O000n0d

31. 3apanue

Onpenenuts paboTy TPaBUTALIMOHHOMN CUIIBI, ICHCTBOBABIIEH CO CTOPOHBI 3€MJIU HA CITYTHHK,
KOTODBII IIPU CTapTe ¢ MOBEPXHOCTH 3eMIIM yIAIWICS OT He€ GECKOHEUHO JAJIEKO.
I'paBuTanonHas nocrogaHas G=6,67-10"" m*/(xr-c?), Macca 3emmnn 6-10* kr, paguyc 3emin
6,4-10° kM. Macca criythuka 10° k.

-4,5-10° [k
75,2-10° Tk
3-10° Ix
2,45-10? JIx
M -6,3-10" Ix
O -300 Jix

Oooogd

32. 3apanue

I[Ipu mogseme rpysa maccoi 100Kr 110 HaKJIOHHOM IJIOCKOCTH JUIMHOM 2M ¢ yriom 0=30" u npu
ko3 dunuente tperus p=0,1 ¢ yckopenuem a=1m/c> pabora, coBepiaeMasi BHEIIHEH CHIION,
paBHa ...

M 1,35-10° Tx
O 4,72-10° [Tk
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O 14.8-10° Ik
O 75,2-10° Ik
[ 33.6-10° [
0 39-10° Ik

33. 3aganmue

JIBe IpYy>KHUHBI OJTMHAKOBOW JIJTMHBI, UMEIOIIIHE KeCTKOCTh k,=9.8 H/cm u k=19.6H/cMm,
COOTBETCTBEHHO, 3aKPEIUICHBI MAPAILIEIBHO APYT ApyTy. [IpyKuHBI pacTsHyH Ha 1cM BHEUTHEH
CHJIOH, paboTa 3TOH CHJIBI B JAHHOM CJTydae paBHa ...

U 15 JIx

M 0,147 JTx

1 -0,15 JIx

0 -2,42-107 JIx
L1 3 JIx

U 17 Ix

34. 3apanue
[Ipy CTPOUTENLCTBE KOJIOHHKI BBICOTOM 20 M M € TIOIABI0 TONEPEYHOr0 cedeHus 1,5 m* u3
MaTepuaia IIOTHOCTBIO 2,6-10° kr/M® Oblia coBepiuena padora. ..

O 64-10° [Tk
O 4,72-10° Ix
O 14,8-10° [Tk
M 39-10° Tl
O 75,2-10° Ix
O 33,6-10° Ix

35. 3aganue
Teno maccoit 200 r cBOOOIHO IMafaeT BEPTHKAILHO BHU3 ¢ yckopenueM 920 cm/c’. Pabora
CpeIHel cUibl COMPOTHUBIICHUS BO3yXa 3a 5 CEKyH]I M0JIeTa paBHa ...

-2,45-107 JIx
-0,15 Ix

-5 JIx

-8 Ix

-6,5 JIx
-13,8 Ix

ROOOOO

36. 3aganue
Temo maccoit 100 T GpoIieHO BEPTUKAILHO BHU3 C BBICOTHI 20 M ¢ Ha4allbHOM cKOopocThio 10
M/c. OHO ymajo Ha 3eMJTto co CKopocThio 20 M/c. PaboTa cHibl CONTPOTHUBIICHHS BO3TyXa
paBHa ...
M -5 Ix
L) -13,8 Ix
0 -2,45-107 JIx
12



L -0,15 JIx
L] -8 JIx
Ll -6,5 Ix

37.3apanue

x[t|=t+0,5¢°

PaBHozelicTBYIOIIas Tea MpU €ro ABMKEHUH 110 3aKOHY , COBepIIaeT paboTy

32 Ik 3a 2 cekyHabl. Macca Tena B TOM cillydae paBHa ...

L] 4 kr
L] 2 kr
L] 6 kr
M 8 kr
] 0,8 kr
] 0,6 kr

Paznen Maznemusm

1. 3apanue

I[IpoBosioyHast pamka 1wiomansio 0,01 M> HaXOAUTCS B OJHOPOHOM MATHUTHOM TIOJIE C
naaykuuen 0,5 To. ILtockocTs paMky epneHauKyIsIpHA JIMHAAM UHAYKIMU. Ha ckonbko
WU3MEHUTCSI MarHUTHBIN [TOTOK, ITPOHU3BIBAIOLIMI PaMKY, €CJIM IIOBEPHYTh pamMKy Ha 30
rpaxycoB?

B

M ymenbmures Ha 0,67 MB6
L] ymenbinutcs Ha 4 MBO

[l yBenmuuwrcs Ha 1,7 MBO
[J He usmeHHTCS

1 ymenpmutcs Ha 4 MKBO
Ll yBenuuurcs Ha 1,7 MkBO

2. 3ananue

I[IpoBosounas pamka mwiomansio 0,01 M> HAXOAUTCS B OJHOPOAHOM MATHUTHOM IIOJIE C
unaykuuei 0,5 Tia. InockocTs pamMku neprneHAUKYJIIpHa JMHUAM UHAYKUMU. Kak u3mMeHuTcs
MarHUTHBIA MOTOK, TPOHU3BIBAIOIIUN paMKy, eciii ocinabuts mose a0 0,1 Tn?

B

b ymenbmmtest Ha 4 MB6

13



L] ymensmutcs Ha 0,67 MBO
L] yBenmuuurcs Ha 1,7 MBO
L] He m3MeHHTCS

L] ymenbiutcs Ha 4 MkBO
Ll yBenmuurcs Ha 1,7 MKBO

3. 3aganue

[IpoBonounas pamka miomaasio 0,01 M? HaXOUTCS B OJHOPOJHOM MAarHUTHOM IIOJIE C
nnaykuuen 0,5 Ti. Ilnockocts pamku napasuienbHa JUHUAM UHAYKIMU. Kak n3MeHuTcs
MarHuTHBIN MOTOK, TPOHU3BIBAIOIINN PaMKY, €CJIH YBEIUYUTh UHAYKIMIO 1toist 1o 0,6 Tin?

~ B

b ue wsamenutcs

L] yBenmuuurcs Ha 1,7 MBO
[ ymenbmutcs Ha 4 MBO

L] ymenpmutcs Ha 0,67 MBO
[ ymenbiurcs Ha 4 MkBO
L yBenmuuurcs Ha 1,7 MkBO

4. 3aganmne
Onpenenuts MarHUTHBIN MOMEHT KOJIBLIEBOTO MPOBOIHUKA PAIUyCOM 5 CM, IO KOTOPOMY
MPOTEKAET eKTpuueckuil Tok cuiioi 0,02 A.

M 0,157-10° A-m*
O 0,58:10° A-m?
O 78,6:10° A-m?
O 120-10° A-m?
O 9,2:107* A-m?
O 12 A-m?

5. 3apanmue

Omnpenenyre MarHUTHBIA MOTOK Yepe3 TUIONIAAb TOEPEYHOT0 CEUeHUsI CoJieHonIa 0e3
cepaeyHuKa anuHoi 1,6 M, mo BuTkam kotoporo teuet Tok 6,3 A. Conenouna umeet 4000 BUTKOB
u paauyc 4,8 cMm. Maruuthas nocrosianas 4m-107Ta/M.

I
>\AMAAL
7 0,5-10° B6
0 80,5-10° B6
0 0B6

0 25-10° B6
O 10° B6

14



O 10* B6

6. 3aganue

Conenony mmmHOM 1 M u cedenuem 16 cm® comepsxut 2000 BUTKOB. Branciurs
MOTOKOCIIETNIEHUE TIPU CUJIe TOKa B oOMoTke 10 A.

MarunutHas noctosuHas 4m-107TH/M.

I
SAAMAAL
&7 80,5-10° B6
0 10*B6
0 71-10° B6
[ 87-10°B6

0 10° B6
O 0,5-10° B6

7. 3ananue

PeakTuBHBIN camoJIeT, UMEIOIINN pa3Max KpbulbeB S0 M, JIETUT TOPU30HTAIBHO CO CKOPOCTBIO
792 xm/4. OnpesienuTe pasHOCTh MOTEHIMAIOB, BO3HUKAIOIYIO MEX/1y KOHIIAMH KPBIJILEB, €CIIN
BEPTHKAIIbHAS COCTABJIAIONIAsA HHAYKIMA MArHUTHOTO T0JIst 3eMi paBHa 5* 10T,

&7 0,55 B
0,2B
0,3B
0,03 B
-0,51 B
0,15B

oogogg

8. 3aganue

B opHopoaHoM mMaruutHOM nose ¢ uaaykuuei 0,4 Ti B Ii1ocKoCcTH, NEPIEHUKYIIPHON
JMHUAM VHIYKLIUY 1018, Bpaujaercs crep:keHsb AnuHou 10 cM. Och BpalieHus IpOXOAUT Yepes
OJIMH U3 KOHIIOB cTepkHA. OnpenennuTh pa3HOCTh MOTEHLMAIOB HAa KOHIaX CTEPXKHS IpU
yacToTe BpameHus 16 ¢,

B !
H
e ——— _—— —

( =
\\_\ ! ___,,,./ d

"
e ——————

M 02B
0J 0,55B
] 03B
0J 0,03B
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0 -0,51B
[0 0,15B

9. 3ananue
Ha xBagpatnyto paMky co cropoHoit 10 cm HamoTtaHo 1000 BuTkoB ToHKOTO npoBoja. [lo pamke
TeveT TOK. MarauTHbIi MomeHT pamku 10 A m”. UeMy paBHa cuila TOKa B paMKe

M1A
L2A
L] 40 A
L] 20 A
L 10A
LSA

10. 3aganue

[IpoBostounsIii BUTOK paguycoM 10 cMm moMeneH Mexay noiarocaMu Maraura. Ha Hero
JEMCTBYET MaKCUMaJIbHBII MEXaHNYECKHI MOMEHT paBHbIi 6,5 MkH M. Cnna Toka B BuTke 2 A.
Uemy paBHAa MarHuTHas HHIYKIHS MEXKy TOJOCAMU MarHura? /[eficTBueM MarHUTHOTO ITOJIS
3eMiH mpeHedpeys.

M 104-10° Tn
O 3,14-10° Tn
O 31,4:-10° Tn
O 6:10° Tn
O 1,53-10° Tn
L 0Tn

11. 3aganue
B nieaTpe kpyroBoro BUTKa HaNpsH>KEHHOCTh MAarHUTHOTO oISl paBHa 200 A/M. MarHuTHbII
MOMEHT BHMTKa paBeH | A M”. UeMy paBHa CHjia TOKa B BUTKe?

M 37 A
O 32A
00 255 A
0 20 A
01,4 A
O 5,16 A

12. 3aganue
BbruncnanTh MarHuTHYIO SHEPruio cojieHou a, cogepxaiiero 1000 BuTkoB. MarHUTHBIN TOTOK
yepe3 nonepeyHoe ceueHue paseH 0,1 MB6. Cuna Toka B ero oOMoTKe paBHa 1A.

M 50-10° JIx
O 2,5-10° Ix
O 3-10° ik
O 6,75-10° Jix
O 6,9-10° Ix
O 1,25-10° Jix
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13. 3aganue

B neaTpe kpyroBoro BUTKa HampsKEHHOCTh MAarHUTHOTO 11oJ1st paBHa 200 A/M. MarHuTHbII
MOMeHT paBeH 1 A M°. Uemy paBeH paauyc BUTKa?

M 18,54-102 m
0 6,2:10° m
[0 92,7-10° m
[0 14,4-10° M
00 3,3:10° m
[0 0,01 M

14. 3aganue

B marauTHOE none ¢ uaaykiuei 20 MkTn yctanosuan o yriaom 60° Kk CHIIOBBIM JTHHASM
BUTOK paguycoM 10 cm u myctunu no Hemy Tok 10 A. HaliTu MexaHn4ecKkuii MOMEHT,
JEUCTBYIOIINNA HA BUTOK.

/\

sl

]

v

\,

M 3,14-10° H-m
0 39,5-10°H-m
O 14-10° Hm
[ 34,810 Hm
J 0,1 HwM

0 6,28-10° H-m

15. 3aganue

[\Q
SZES

I[Ba JJIMHHBIX MapaJUICIIbBHBIX TPOBOAA HAXOAATCA Ha PACCTOAHUU I' = 5CM OJUH OT Apyroro. IIo

MPOBOJAM TE€KYT B OJJTHOM HampaBJieHHH oJnHaKoBble TOKU | = 30 A xaxxaeiii. Haiitu
MarHUTHYIO MHIYKIUIO MOJS B TOUKE, HAXOSIIEHCS Ha pacCTOSHUU T} =4 CM OT OJTHOTO
IPOBOJA U I = 3 cM 0T apyroro. (pue=4m-10"Tu/m)

M 2,5-10* Tn
[0 4,14-10* Tn
[0 1,5-10* Tn
0 0,510 Tn
O 3,72:10% Tn
[0 35,1-10° Tn
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16. 3aganue

beckoHewHO JTMHHBINA TOHKUAN MPOBOJIHUK C TOKOM | = 66 A nmeet u3rub B BUAE KPyTJIOH
miockoi netnu paanycom R = 10 cm. OnpenenuTs MarHUTHYIO MHAYKLHIO TOJISL B LICHTPE
netan. MarautHas nmoctosHHas po=4m-107 Tr/m.

M 4,14-10* Tn
[0 2,5-10* Tn
[0 1,5-10* Tn
0 0,510 Tn
O 3,72:10% Tn
[0 35,1-10° Tn

17. 3apanue

JIBa KpyroBBIX BUTKA PacIOJIOKEHBI B IBYX B3aMMHO MEPIEHIUKYJISAPHBIX IJIOCKOCTAX TaK, YTO
IIeHTpI)I 3TUX BUTKOB COBIIAJAr0T. PaIII/IYCI)I BUTKOB paBHBI 2 CM U 4 CM H TOKH, TGKYHII/IG 10
BHUTKaM, paBHbI 10 A. HaliTh MHIYKIMIO MAarHUTHOT'O TIOJIS B IICHTPE 3THX BUTKOB.

M 35,1-10° Tn
L] 0Tn

O 31,4:-10° Tn
0 1,510% Tn
O 6-10° Tn
O 3,72:10* Tn

18. 3ananne

JIBa NIMHHBIX MMapaljieNIbHbIX TPOBOAA HAXOATCS Ha PACCTOSHUU I = 6 cM oAMH OT Jpyroro. 1o
IIPOBOJAAM TEKYT B IIPOTHBOIIOJIOKHBIX HAIIPaBJICHUAX OJUHAKOBBIE TOKH | = 10 A kaxabIi.
Haiitn MarHuTHyr0 MHIYKIUIO MOJIS B TOYKE, HAXOASIIECHCS HA pACCTOSIHUU I = 2 CM OT OJHOTO
MPOBOJIA U I =4 M OT Apyroro. MarauTHas moctosiHHas po=4n*107 Tu/Mm.

b 1,5-10* Tn
O 2,5-10" Ta
O 4,14-10* Tn
0 0,5-10" Tn
O 3,72:10* Tn
O 35,1-10° Tn

19. 3ananne
B arome Bozopo/ia 351eKTPOH ABMKETCS BOKPYT SiApa MO KPyroBoit opoute pagumycom 106 mm,
co3nasas Tok I = 0,26MA. UYeMy paBeH MarHUTHBIII MOMEHT KpPYTOBOI'O TOKa?

M 9,2:-10% A-m?
O 120-10° A-m?
O 0,2 Am?

O 78,6-10° A-m?
O 0,58:10° A-m?
O 0,157-10° A-m®

20. 3aganue
18



B aTtome Bojiopo/ia 3IEKTPOH ABUKETCS BOKPYT sApa MO KPYroBOi OpOUTe pagrycom 53 mM,
co3nasas Tok [ = 0,5 MA. ATom nometieH B MaruuTHoe noJie ¢ maaykiuei 0,1 Ti. Jluaun
WHAYKIMY TapauIebHbI IJIOCKOCTH OPOUTHI 3JIEKTPOHA. BRIUNCINTE MEXaHMUECKU MOMEHT.

M 4,410 H-m
O 3,14-10° H-m
O 39,5-10° H-m
O 14-10° H-m

O 34,8:-10* H'm
O 2,2:10% H'm

21. 3apanne

Ha ropnsoHTanpHBIX penbcax, HaXoIAIUXCs APyT OT Apyra Ha pacctossHuu L=0,25 M, exur
CTEpKEHb MEPIEHANKYIISIPHO penbcaM. ONpenenuTs CUily Toka I, KOTOpbIi HaJ0 IPOMYCTUTh IO
CTEpKHIO, UTOOBI CTEP>KEHb HavaJl ABUTAaThCS B BEPTUKAIILHOM MarHUTHOM I10JI€ ¢ MHAYKIUEH
B=0,2 Tn. Koaddurment tperns crepkus o penbebl u=0,2. Macca crepxHst m=1 Kr.

M 40 A
L2A
0 10A
LSA
] 20A
L1 100 A

22. 3apanue

beckoHeYHO MIMHHBIN TOHKUI POBO/I, IO KOTOPOMY T€UeT TOK, MMEET U3rH0 B BHUJIE KPYIJION
IUIOCKOM neTnu paguycoM R =20 cm. MarautHas MHAYKINA [10JI B LIEHTPE METJIM paBHA
3,14-10" Tn. B 5TOM ciydae cuma Toka B poBojie OyaeT (MAarHUTHAs MOCTOSHHAS [o=41*107
I'a/m).

57 100 A
L] 20A
L] 40 A
L 10A
LSA
LJ2A

23. 3apanue

B ogHOpPOAHOM BEPTHKAJIBHOM MarHUTHOM I10JI€ HA ABYX TOHKHX BEPTUKAJIBHBIX IPOBOJIOYKAX
MTO/ABEIIEH TOPU30HTAIBHBIN MTPAMOJIMHENHBIA MPOBOAHUK Maccoil m=20 r u jimuHou L=34,6 cMm.
Yemy paBHa HHAYKIMS MarHUTHOTO NoJis B, eciin mpu npoIyckaHuy Mo IPOBOJAHUKY TOKa
cuyoil [=2 A, mpoBOJIOYKM OTKJIOHSIFOTCSI OT BEpTUKAIM Ha yroa a=60°. MaccaMu npoBOJIOYEK
npenedpeus. tg60°=1,73.

b 0,5 Tn

L] 0,1 Tn

] 0,2Txa

] 0,3 Tn

] 2,45Tn
L O0Tn
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24. 3ananue

Mexy noirocaMu 3J1€KTPOMAarHuTa B TOPU30HTAIbHOM MAarHUTHOM TMOJI€ HAaXOJUTCS
MIPSIMOJTMHEHBIN MTPOBOTHUK, PACTIONIOKEHHBIN TOPU30HTAIHHO U MEPIECHANKYIISIPHO CHIIOBBIM
JTUHUSAM MarHuTHoro noiis. Kakoi Tok [ jomkeH uatu yepes npoBOIHUK, YTOOBI
CKOMITCHCUPOBATh CHJIbI HATSHKEHUS B TIOJIEPKUBAIONIUX €T0 THOKKX MpoBoaax. Muaykius
nonst B=0,01 T, macca equnawnib: npoBoaa m/L=0,02 kr/m.

M 20 A
L] 40 A
L] 100 A
L 10A
LSA
LJ2A

25. 3apanue

IIpoBognuk anuHOM L = 1M pacnonoxeH B OAHOPOJHOM MarHUTHOM IIOJI€ EPIEHAUKYIISIPHO
BEKTOpPY MarHMTHOW MHAYKUWU. [Ipy nporyckanuu nmo npoBoIHUKY Toka [ =2 A, on
nepemecTuics B noje Ha pacctossHuu d = 0,1 M, ipu 3ToM cuita Ammepa coBepiunia padoty A
= 0,04 Ix. Yemy paBHa MarHuTHast MUHAYKIUsA B momns?

M 0,2 Tn

L1 0,1 Txa

] 0,5Tn

L] 0,3Txa

O] 2,45 Tn
L] 0Tn

26. 3aganue

[IpoBogHUK JIMHON 1M, pacnoOKEHHBINA B OJTHOPOJHOM MAarHUTHOM I0JI€, NEPIEHIUKYIISIPHO
JIMHUSM MAarHUTHOM MHAYKIIMH, IepeMecTuiica B nose Ha paccrosiHue 0,1M. [To mpoBoaHuKy
teueT Tok. Cuna Amnepa npu 3Tom coBepinuia padoty 0,04 JIx. Cua Toka B MPOBOJHUKE B
3TOM clly4yae paBHA

M2A

L] 40 A

] 20A

L1 100 A

] 10A

L15A

27. 3apnanne

JITMHHBINA TPSIMOM COJIEHOMT M3 TIPOBOJIOKHK AuameTpoM d = 0,5 MM HaMOTaH Tak, YTOOBI BUTKH
IJIOTHO MIPHWJIETAIM APYT K pyry. KakoBa Hanps>keHHOCTs H MarHUTHOTO 1oJisi BHYTPH
coneHoua npu cuiie Toka [ =2 A? TonmuHoi H30as11K npeHedpeysb.

M 4-10° A/m
L1 200 A/m
L1 100 A/m
L1 300 A/m
O 3-10° A/m
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O 2-10° A/m

28. 3aganue

Mexy noirocaMyd MarHuTa Ha JIByX TOHKUX BEPTHKAJIbHBIX MPOBOJIOYKAX MOBEIICH
TOPU30HTAIBHBIN MPAMOJUHEHHBIN TPoBOAHUK Maccod m=10 r u amunou L=0,2m. Uuaykuus
OJIHOPOJIHOTO MarHWTHOTO T10JIsI HAallpaBJIeHa BepTUKaJIbHO U paBHa B=0,25 Tn. Beck npoBoHuK
HaXOJUTCS B MAarHUTHOM MoJie. Ha kakoi yroJi o OT BEpTUKAIU OTKIOHSAETCS TPOBOAHUK, €CIIH
10 HEMY MPOITYCTUTh TOK cuilol [=2 A?

M /4
O w/6
O n/3
] 43
O 1,042
O o

29. 3aganue

KBazpaTHast npoBosoYHas paMKa pacrojoKeHa B OJJHOW IUIOCKOCTH C JUIMHHBIM MPSMbIM
IIPOBOJIOM TaK, YTO JIBE€ €€ CTOPOHBI NapajuieNbHbl IpoBoay. 1o paMke u mpoBogy TEKyT
onuHakoBble TOkU | = 1 kKA. Onpenenuts cuity F, neiicTByrolyto Ha paMKy, eciau Omkaimas K
MIPOBOJIy CTOPOHA PAaMKH HAaXOJHUTCS HA PACCTOSIHUU PAaBHOM €€ JUIMHE. MarHuTHast MOCTOsIHHAs
we=47*107 T'u/m.

M 0,1 H

[ 3,46:102 H
O 42:10°H
0 o0H

0 02-10°H
0 0,12:10° H

30. 3aganue

[IpoBoanuk anuuo# 0,4 M, IO KOTOPOMY TEYET TOK 2 A, pacroioKeH FOPU30HTAIBHO B
BEPTUKAIBHOM OJTHOPOJIHOM MarHUTHOM moiie ¢ uaaykiueit 0,05Tn. [IpoBoaHuk nepemeniaroT
MOCTYyNaTeNIbHO B MarHUTHOM TioJie Ha paccrosiaue 0,1m. PaGora cuibl Ammepa nipu 3ToM paBHA
HYJ0. YTOJI MEXAy BEKTOPOM TMepeMeIIeHUs U BEKTOPOM MarHUTHOW MHIYKIIMH B 3TOM CITydae
paBeH

M 0

/6

/4

/3

43

1,042

ooood

31. 3apanue

B ogHOpOAHOM MarHUTHOM TIOJIe ¢ MHAYKITMEH MarHuTHOTO 1mojst B=0,2 T pacnonokeH BUTOK,
oA, Kotoporo pasaa S=50cm’. [lepneHauKysp K IIIOCKOCTH BUTKA COCTABISET C
HaIpaBJIEeHUEM BEKTOpa WHIAYKIIMH MarHUTHOTO ToJis yroi a=60°. Uemy paBeH Bpaliaromui
MOMEHT JICMCTBYIOIINI HAa BUTOK IIPU BO3HUKHOBEHHUH B BUTKE TOKA CUJION 4 A?
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M 34,8-10* H-m
0 39,4-10°H-m
O 14-10° Hm
0 120 H-m

J 0,1 HwM

O 24-10°H-m

32. 3apanue

[To TpeM mapanienbHbIM NPSAMBIM IPOBOJIAM, HAXOIAIIUMCS Ha OJJMHAKOBOM paccTOssHUM a=10
CM JpYT OT Apyra, TeKyT B OJHOM HampaBlIeHUH oAuHaKOBbIe TokU cuiioi [=100 A. Beraucinurtsb
cuny F, 1efcTBYIONIYI0 Ha OTpEe30K JIHMHON L=1M Kakaoro mpoBoaa. MarautHas noCTOsTHHas
we=47*107 T'r/m.

M 3,46:10% H
0 01H

[0 42-10°H
0 o0H

0 02-10°H
[0 0,12:10° H

33. 3apanue

[IpOTOH ¥ 3JIEKTPOH, YCKOPEHHBIE OJIMHAKOBON Pa3sHOCTHIO MOTEHIMAIOB, BJIETAIOT B
OJIHOPOTHOE MarHUTHOE TOJIE. BO CKONBKO pa3 paauyc KPUBM3HBI TPAEKTOPHHU MPOTOHA Rp
OoJIblIle pajnyca KPUBM3HBI TPAEKTOPHHU dJIeKTpoHa Re? Macchl IpOTOHA U DIIEKTPOHA
mp=1,67*%10"" kr u me=9,1*10>" k.

M 43

/6

/4

/3

500

1,042
25-107° JIx

Oooood

34. 3ananue

DJEKTPOH JABIKETCS B MATHUTHOM TI0JI€ 10 OKPY>KHOCTH paanycoM R=1 MM. MaruuTtHas
unaykuus nosus B=0,1 Tn. Onpenenuts kuHeTHUECKYIO SHepruto Ex anekrpona. (3apsia
snektpoHa e=1,6%10" K, macca snektpona m=9,1*107! xr.)

M 1,5-10™ Jx
O 5,510 JIx
0 6,9-10° Ix

0 -0,9-10™" JIxx
0 25-10° [

L1 0 dx

35. 3aganue
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3apsKeHHas 4aCTHIA, TPOLIeIas yCKOPSIOUIYI0 pa3HOCTh NOTeHIHanoB AQ=2kB, neumxercs B
OJIHOPOJTHOM MarHMTHOM Iose ¢ nHaykuuer B=15,1 mTn no okpyxxHoctu pagnycom R=1 cm.
OmnpenenuTh OTHOILIICHHUE 3apsi/ia YACTHILIBI K ee Macce (q/ m).

M 1,75-10" Kn/kr
O 1,75-10° Ki/kr
O 3,75-10" Kn/kr
O 4,23-10* Kn/kr
O 1,63-10" Kn/kr
O 4,12-10° Kn/kr

36. 3ananue

[IpotoH, npomeamuii yckopsromyo pazHocTs noreHnuanos U = 300 B, Bieren B ogHOpOIHOE
MarHuTHoe nosie ¢ uaaykuueit B = 0,4 Ti u Hauan JBUraThCs M0 OKPYKHOCTU. BRIUUCITUTD ee
pamuyc. (3apsn nmpotona 1,610 K, macca mporona 1,67*10% kr) MarauTHas nocTosiHHAS
we=47*107 T'r/m.

M 6,2-10° m
O 92,7-10° m
O 14,410°m
O 3,3-10° m
O 18,54-10° m
] 0,01 m

Paspen Unmepghepenyusn
1. 3a0anue

Onrtuyeckas pa3HOCTb Xo1a IBYX HHTepdepupyomux BosH A=0,3A. Onpenenuts pasHoOCTh (a3

Ao.
0 =
v 06n
o lon
o 02n
o Lln
2. 3aoanue

Onrtuyeckas pasHOCTb Xo1a IBYX HHTepdepupyomux BosH A=0,51. Onpenenauts pasHoOCTh (a3

Ao.
F
o 06n
o lon
o 02n
o Lln
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3. 3a0anue

OnTHueckas pa3HOCTh X0/1a IBYX uHTepepupyromux BoidH A=0,8 A. Onpenenuts pa3HOCTh (a3

Ag.
0 =
o 06m
L
o 02n
o Lln
4. 3aoanue

Onrtuyeckas pasHOCTh Xo1a IBYX HHTepdepupyromux BosH A=0,1A. Onpenennuts pa3HOCTb (a3

Ag.
0 =
o 06m
w 02n
o Lbn
o L2n
5. 3aoanue

Pasnocts ¢a3 uarepdepupyromux BosH A9=0,6t. OnpeaenuTs MUHUMAIbHYIO ONITHYECKYIO
Pa3HOCTh X0/1a BOJIH.

z 031
o 052
o 081
o 01
- 06
6. 3aoanue

Pasnocts ¢a3 narepdepupyromux BoiH Ap=n. OnpenennTh HAMMEHBIITYI0 ONTUYECKYIO
Pa3HOCTB X0/1a BOJIH.

7 08)
z 05
o 031
o 01
- 06}
7. 3aoanue

24



Pasnocts ¢a3 untepdepupytomnux BoiH Ap=0,21. OnpeneanTb HAUMEHBITYI0 ONTHYECKYIO
Pa3HOCTb X0J1a BOJIH.

o 08
o 051
O 031
z 01
o 062
8. 3aoanue

WuTepdepeHmonHas KapTHHA OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHHKOB CBETAa UMEET BH]T
YyepenyroIuXcs CBETIIBIX U TEMHBIX MOJIOC C paccTostHuEM A=0,5MM MeXay CBETIBIMH I10JIOCAMU
. UcTounuku pacnosoxeHsl Ha paccTosiHUM d=10MM ApyT OT apyra. PaccTosiHue oT HCTOYHUKOB
10 skpana L=10m. HaifTu anuHy BOJIHBI A HCTOYHHMKOB.

7 0,5MmKm

0 0,75 mkm

0 0,6mkm

O Lomkum

O 2,8Mmkm
9. 3aoanue

WNuTtepdepeHimonHas KapTHHa OT JBYX CHH(A3HbIX KOTE€PEHTHBIX HCTOYHMKOB CBETa C
A=0,5MKM HMeeT BHJl YepeAyIOLIUXCS CBETIBIX M TEeMHBIX MoJoc ¢ paccrossHueMm h=0,5Mm
MEX]y CBETJIBIMU MojiocaMu. VICTOYHMKH pactioyioskeHbl Ha paccTostHuu d=10MM apyr oT apyra.
Haiittu paccrosinue L 0T HCTOYHUKOB 710 SKpaHa.

[J 1m
0 5m
v 10m
O 2m
O 3
10. 3aoanue

WuTepdepeHmonHas KapTuHa OT IBYX CHH()A3HBIX KOTEPEHTHBIX MCTOUHUKOB CBETA C JITMHON
BOJIHBI A=0,5MKM HMeeT BUJ YepeAyIOIIUXCsl CBETIBIX M TEMHBIX Mojioc. PaccrosiHue Mexmy
ucrouHukamu d=10MMm. Pacctosinue oT mcToyHMKOB a0 3kpaHa L=10mM. Haiitn paccrosiHue h
MEX/1y COCEHUMHU CBETIBIMU MHTEP(HEPEHIIMOHHBIMU MTOJIOCAMH.

5 0,5 mm
L] 0,1 mm
L 2 mm

L] 10 mm
L) 50 mm
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11. 3a0anue

Pasnocts (a3 uarepdepupyromux BosH Ap=1,61t. OnpeaenuT HAMMEHBIIYIO ONITHYECKYIO
Pa3HOCTb X0/1a BOJIH.

7 084
0o 054
0o 034
0o 014
- 0,64
12. 3a0anue

Pasnocts (a3 uarepdepupyromux BoiH Ap=1,21. OnpeaenuT HAMMEHBIIYIO ONITHYECKYIO
PasHOCTb X0Ja BOJIH.

7 064
0 0l1h
0 084
0o 054
0 034
13. 3aoanue

WuTepdepeHMoHHas KapTUHA OT JABYX CHH(a3HBIX KOT€PEHTHBIX MCTOYHUKOB CBETA UMEET BU/[T
YepeayIOIIUXCsl CBETIJIBIX U TEMHBIX IIOJIOC C PACCTOSIHUEM /=2MM MEX/]y CBETJIIMH I0JI0CaAMHU .
VlcTouHMKH pacmonokeHbl Ha paccTostHUU d=0,5MM apyr ot apyra. PaccTosiHre OT HCTOYHHKOB
10 3kpaHa L=2M. HaliTi [yinHy BOJIHBI A UCTOYHUKOB.

7 0,5MKkm

o 0,75 mkm

O 0,6mxm

O Lomkm

0 04mkm
14. 3a0anue

WuTepdepeHmonHas KapTHHA OT JBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHHKOB CBETAa UMEET BH/T
YepenyroIuXcs CBETIBbIX M TEMHBIX IMOJOC ¢ paccrossHueM Ah=0,75MM Mexay CBeTJIBIMU
nojiocaMu . VICTOUHMKHU paclojIo’KEHbl Ha paccTOsSHUM d=1MmMm apyr ot apyra. PacctosHue ot
MCTOYHUKOB /10 3KpaHa L=1m. HaliTu 1yinHy BOJTHBI A HICTOUHUKOB.

7 0,75 Mkm
0 0,5mkm
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0 0,6mkm

0 Lomkm
O 2,8mkm
15. 3aoanue

Wntepdepenionnas kKapTuHa OT JBYX CHH(A3HBIX KOTE€PEHTHBIX HCTOYHHKOB CBETa C
A=0,75MKM WMeeT BHJ YEPEIYIOIIMXCS CBETIBIX WU TEMHBIX TOJOC ¢ paccrossHueM h=0,75mMm
MEXJ1y CBETJIBIMU MojocaMu. VICTOUHUKH pacronokeHbl Ha paccTosiHUM d=1MM Ipyr oT apyra.
Haiitu paccrossHue L OT HCTOYHUKOB 10 DKpaHa.

M 1m
0 10m
0 2m
0 3
0 5M
16. 3aoanue

WuTepdepennmonnas kapTHHa OT IBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB CBETA C UIMHOM
BOJIHBI A=0,75MKM HMMeEeT BHJ UYEPEIyIOIIMXCS CBETJIBIX U TEMHBIX MoJioc. PaccrosiHue Mexay
ucTouHuKkaMu d=1mMm. PaccrosiHue oT mcTouyHMKOB 10 3kpana L=Im. Halitu paccrosame h
MEXy COCEHUMU CBETIBIMU UHTEP(HEPEHIIMOHHBIMU TTOJIOCAMH.

M 0,75 mm

L] 2 MM

] 0,5 MM

L] 3mm

O 1,5 MM
17. 3a0anue

WuTepdepeHiionHas KapTUHA OT JABYX KOI'€PEHTHBIX HCTOYHHMKOB CBETa C JJIMHON BOJIHBI
A=0,5MKM uMeeT BUJ YepEaYIOIUXCSI TEMHBIX U CBETJIBIX MOJIOC C PacCTOSHUEM h=2MM Mexay
CBETIIBIMH TTOJIOCAaMH. PaccTosiHre 0T MCTOYHUKOB /10 9kpaHa L=2wm. Kakoe paccrosiaue d mexmy

UCTOUYHHUKAMHU?
M 0,5 mm

L 10 mm

L] 4 mm

L] 1,5 mMm

] 3,6 MM

L1 0,75 mm
18. 3a0anue

[Ipy HOpMaJbHOM OCBEIIEHUH MJIOCKO-BBIMYKION JIMH3BI, PafinyCc KPUBU3HBI KOTOpoi R=5mM,
COTIPUKACAIONICHCST cPepruIecKoil TMOBEPXHOCTBIO C TOJCTOW CTEKISHHOW IUIACTUHKOM,
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Ha6J'IIOIlaIOTCH konba HeroTOHA B OTpa’XCHHOM CBCTC. Pa,Z[I/ch JACCATOro0O TCMHOI'O KOJbIAa

r10=5MM. OIIPENENUTH JUIMHY BOJIHEI CBETA A.
M 0,5 mxm

L1 0,75 Mmkm

O] 2,8 MkM

L] 1,5 MM

] 6 MM
19. 3a0anue

Koneia HeroTOHa HaOmrogaroTcs B OTPAKEHHOM CBeTe ¢ JUMHOW BOMHBI A=0,5MkM. [lmocko-
BBIMTyKJIasl JIMH3a TOMEIIEHA Ha TOJCTYH CTEKJISHHYIO IUIACTUHKY, MEpIEeHIUKYISIPHYIO
HaMpaBJICHUIO MAJeHUsI CBeTa. Pammyc necatoro TeMHOro Koibla rie=>MM. Haitu pagmyc
KPUBU3HBI CHEPUUECKON MMOBEPXHOCTH TUH3HI R.

M 5m

L] 10m

L] 0,667 m

LJ3wm

L] 167m
20. 3aoanue

Konbia Hetorona HaOmromaroTcsi B OTpakeHHOM cBeTe ¢ JIUHON BONHBI A=0,5MkM. ITinocko-
BBINYKJIas JIMH3a IMOMEUIeHa c(eprueckoi MOBEpPXHOCTbIO R=5M Ha TOJCTYIO CTEKISHHYIO
IUTACTUHKY, EPIEHANKYJISIPHYIO HAIIPaBJICHHUIO MaJieHUs cBeTa. Paguyc TeMHOro Kobla r=5SMM.
Kakoii mopsikoBbIii HOMEp 3TOro KoJblia m?

M 10
s
L] 40
3
L 11
21. 3a0anue

Konpia HeloToHa HaOMIOAIOTCS B OTPAXKEHHOM CBETE, AJTUHA BOJHBI KOTOpOro A=0,4MKM, Tipu
HOPMaJIbHOM TMIaJICHUM CBETAa Ha TUIOCKO-BBIMYKIYIO JIMH3Y, COMPHUKACAIONIYIOCS ChEepuIecKoit
MOBEPXHOCThIO R=4M ¢ TosncTol cTeknsiHHOM mnacTuHkoM. Haittu paauyc rip J€CATOr0 TEMHOTO
KOJIBIIA.

M 4mm

1 5S0mm

] 10mm

O 05mm

o Lomm
22. 3a0anue

Konbiia Hetorona HaOmronaroTcsi B OTpakeHHOM cBeTe ¢ JAMUHON BOiHBI A=0,4Mkm. ITinocko-
BBINyKJIas JIMH3a CONpUKacaeTcs Cc(epudeckoil IMOBEpPXHOCTbIO € TOJICTOW CTEKJISTHHOM
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IJIACTUHKOM, MEPIEHINUKYIISIPHOM MMaJaolleMy IIydKy cBeTa. Panuyc necaroro TeMHOIO KOjbla
rioc=4MM. Halitn paanyc KpuBU3HBI JIMH3BI R.

M 4w
L] 10m
Ll 167m
O 0.8m
Ll 0,667 m

23. 3aoanue

Konbiia Hetorona HaOmronaroTcsi B OTpakeHHOM cBeTe ¢ JAMUHON BOiHBI A=0,8MkM. ITinocko-
BBIITyKJIasi JIMH3a TIOMENIeHA C(EpUUECKON MOBEPXHOCTHI0O R=4M Ha TOJICTYIO CTEKISHHYIO
IUTACTHHKY, TEPIEHINKYISPHYIO HANpaBJICHUIO TMajeHuio cBera. Ha paccrossHun r=4MM OT
TOYKM KOHTAaKTa JIMH3bI HaOMIogaeTcsi TeMHOe Koublo. Kakoil MopsaKoBBIE HOMEpP m 3TOTrO
KoJsbLa?

M 5

L2

0 3571

9

0 10
24. 3aoanue

Koneiia HproToHa HaOMIOMAOTCS B MPOXOJAIIEM CBET€ C JUIMHON BOMHBI A=0,5MKM mpu
HOpPMAaJIbHOM TaJIeHUHM CBETa Ha IUIOCKO-BBIMYKIIYIO JIMH3Y, CONPHKACcAIOUIylocs chepudeckoi
MMOBEPXHOCTBIO paguyca R=5M co crexnmsHHON muactuHkoi. Haiitm pagmyc 70 zmecaroro

CBCTJIOI'O KOJIbIIA.

7 0,5mm

V Swmm

O 37mm

1 50mm

] 10mm
25. 3aoanue

IIpn HOpMaNBHOM NAJEHUU Ha IUIOCKO-BBIIYKIYIO JMH3Y, PaJlyC KPUBH3HBI KOTOpOoW R=5mM,
COIIPUKACAIOUIYIOCS C(EepUUYECKON OBEPXHOCTHIO CO CTEKJISHHOW IJIACTUHKOW, B MPOXOASIIEM
cBeTe HaOmMIOmaroTcsl Koiblla HploToHa. Pagmyc AecsToro CBETJIOrO KOJBLA  71p=5SMM.

OnpenenuTh AJIMHY BOJHBI A CBETA.
M 0,5 mxm

] 2,8 MkM
L1 0,6 MkM
L] 1,5 Mxm
L1 0,4 Mkm
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26. 3aoanue

Kombia Herorona nabmiomarorcss B mpoxopsmeM cBere. JnmmuHa BomHbl A=0,5MkM. [lnocko-
BBINYKJIas JIMH3a CONpHUKacaeTcs cPepudeckoil MOBEPXHOCTbIO CO CTEKJISHHON IUIACTHHKOM,
NEPHEHIUKYJIIPHON HAIPaBJICHUIO PAaCIPOCTPAHEHUs CBETa. Paquyc 1ecsaToro cBeTIOro KoJsblLa
rio=5SMM. HaiiTi pannyc KpuBU3HBI CepruueCcKOil MOBEPXHOCTH JIMH3bI R.

M 5m

L 4m

L 167m

] 0,667 m

L] 3m
27. 3a0anue

Konbia HeloToHa HaOmogaroTcst B MPOXOJAIIEM CBeTe ¢ JUIMHOM BoiHBI A=0,5MkM. ITnocko-
BBINYKJIasl JIMH3a IOMeIleHa chepuyecKoil MOBEPXHOCThIO pajuyca R=5M Ha CTEeKISIHHYIO
IUIACTUHKY, MEPIEHIUKYJIIPHYIO HAIpaBJIEHUIO PpacIpoCTpaHEeHus cBera. Paguyc cBeTioro
konela r=10MM. Kakoil mopsiakoBbI HOMEP M 3TOrO KoJbLa?

M 40

15

L 10

13

L 3571

12
28. 3aoanue

Konba Hetorona HaGm0Mal0TCsl B IPOXOISIIEM CBETE, UIMHA BOJHBI KOTOpOro A=0,4MKM mipu
HOpMaJIbHOM MAJCHUU CBETa Ha IJIOCKO-BBIMYKIIYIO JHH3Y, CONPHUKACAIOUIYIOCS CPEepUUYECcKO
MOBEPXHOCThI0 R=4Mm co crexissHHOM mmiuactuHkou. Haittu paamyc rip J€CATOTO CBETIIOTO

KOJIBLIA.
M 4mm
0 5Swmm
O 05mm
[0 lmwm
O L2mwm
29. 3a0anue

B otpakeHHOM cBeTe, AMHA BOJHBI KoToporo A = 0,5 mMkwMm, HaOmromatoTcst kKosblia HeroToHa
Ipd HOPMAJIbHOM TMAJCHUM CBETAa Ha IUIOCKO-BBINYKIYIO JIMH3Y COINPHUKACAIONIYIOCS
chepudeckoil MOBEpPXHOCTBIO R=5M C TOJCTON CTEeKJISHHOW IIacTUHKOW. HalTtu pammyc rio
JIECSITOrO TEMHOTO KOJIbIIA.

M 5 mm

L] 0,5 mMm
O 10 mm

1 50 mMm
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L1 3,7 Mm
O 0,75 mm

Paspen /Jugppakuyusn
1. 3aoanue

Uemy paBHa MOCTOSIHHAST AU(PPAKIMOHHONW PEMICTKH, €CITH JJIi TOTO, YTOOBI YBHIETh KPAaCHYIO
muanio (A=700HM) B CIIEKTpe BTOPOTO MOPSIKA, 3pUTEIIbHYIO TPYOy MPHUILIOCH YCTAHOBUTH 10T

yriaom 0=30° k ocu kojmumaropa?
M 2.8 mxm

] 0,5 MkMm

L1 1,5 Mxm

] 0,75 Mkm

L1 0,6 MkMm
2. 3a0anue

Urto0s! yBUAETh KpacHyr JuHUI0 (A=700HM) B CIIeKTpe BTOPOTO MOPSAKA, 3PUTEIbHYIO TPyOy
NPUIUIOCH YCTaHOBUTH nox yriom o=30° k ocu kowmmMaropa. CBET Magaer Ha PENIETKY

HOpMajbHO. Kakoe 4ucio mrpruxoB HAHECEHO Ha | CM JUTMHBI 3TOW peleTKu?
b7 3571

011
L] 40
0 10
Lo
3. 3aoanue

Haiitin HanOGonbnii mopsiioK CeKTpa TSl KeNToM TuHUU HaTpus (A=589HM), eciiu MoCTOSTHHAS
T PaKIIMOHHON PEUIETKH d=2MKM.

M 3
2
o
15
L 10
4. 3aoanue

Ha nudpakunoHHyo pelerky HOpPMajbHO MajgaeT IMy4yoK cBeTa. YTrod Judpakuuu amis
HaTpueBoil juHuu (A =589HM) B CHEKTpe IEPBOTO MOpsaKa ObLI HailneH paBHbIM @=17°.
HekoTopast JIMHUS [aeT B CIIEKTPE BTOPOro Mopsaka yron audpakuuu ¢,=24°. Haiitn niaumy
BOJIHBI 3TOH JIMHUU.

M 410 am
L] 447 am
] 0,3 am
L1 0,6 am
1 600 am
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5. 3aoanue

Ha nudpakunonHyto pemieTky HopMaiabHO MaaeT My4YOK CBETa OT pa3psaHON TpyOKH,
HAITOJIHEHHOU renuveM. Ha kakyro JINHUIO B CIIEKTPE TPETHETO MOPsIKA HAKIIAABIBACTCA KpacHast

JIUHYS TeJHSI ¢ JUTMHOM BOJTHBI A=670 HM CIIEKTpa BTOPOTO MOpsiaKa?
M 447 um

L] 410 am
O 0,2 um
] 0,6 um
L] 600 am

6. 3aoanue

Ha nudpaknvoHHy0 pemerky HOpMalbHO MaJaeT IYyYOK MOHOXPOMAaTHYECKOro CBETa.
MakcuMyM TpeThero mnopsaka Habmogaercs mox yrioM ¢=36,8" k Hopmamu. Haiitu
MOCTOSTHHYIO PEIIETKH, BHIPAKEHHYIO B IJTMHAX BOJIH MAJAIOIIEro CBETa.

M 5
110
U3
1 40
L2
7. 3a0anue

Ha nudpakivoHHY0 pemerky HOpMalbHO TMaJaeT MYyYOK MOHOXPOMAaTHYECKOTo CBETa.
MakcuMyM TpeThero mnopsiaka Habmrogaercs mox yrioM ¢=36,8° k uHopmamu. CKOIBKO
MaKCHMYMOB J[aeT 3Ta AU(paKIuOHHAs peneTka?

M 11

9

0 3571

0 10

L] 40
8. 3aoanue

Ha mudpaxmmonnyio pemerky, coxepxkamyro n=500 mTpuxoB Ha 1 MM, majaeT HOpPMajIbHO
MOHOXpOMAaTHYECKUH CBET C JIMHOM BoOJHBI A=0,6MkM. MakcumMyMm Kakoro HauOOJIBLIETO
MOpsIIKa AaeT JTa pelierka?

M 3
s
011
0o
0l 10

9. 3aoanue
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Ha mudpakumoHHyI0 perieTky HOpMaibHO MaJaeT MOHOXPOMATHYECKUI CBET C JJTMHOW BOJHEI
A=0,6 wmxm. Vron gupakuuu s HEKOToporo Makcumyma ¢=30°, a MuUHHMalbHas
pazpeiiaemasi peleTKol pa3HOCTh JUIHMH BOJIH AA=0,2HM. Omnpenenute IMHY AU(PPaKIHMOHHON

PEILETKH.
M 3,6 mm

L) 50 mm

L] 10 mm

L1 0,5 mMm

O 1,2 mMm
10. 3a0anue

V3Kuii TmapasIeNbHbi Myd4OK MOHOXPOMATHYECKOTO M3JIy4eHUs C JUTMHOM BOMHBI A=3-10""M
[ajlaeT Ha IpaHb KPUCTAUla C PACCTOSHHEM MEXIY €ro aTOMHBIMH IulockocTsMH d=0,6HM.
Ju(pakMOHHBIN MaKCUMyM Kakoro mnopsiaka HaOmogaercs moja yriaom 0=30° x miockoctu
rpaHu?

M 2

L1
U3
19
s
11. 3a0anue

ITnockas cseroBast BoiHa (A=600HM) nagaeT HOPMAIBHO Ha JUa(parMy ¢ KpyrjibIM OTBEPCTHEM.
Juametp otBepetust [1=6 mm. 3a nuadparmMoii Ha pacCTOsTHUM b=3 M OT Hee HAXOJAUTCS JKPaH.
Ckonbko 30H @peHens ykiagslBaeTcss B oTBepcTMHM Juadparmbl? Kakum Oyner LEHTp
(G pakIIMOHHON KapTUHBI HA SKpaHe: TEMHBIM WJIH CBETJIBIM?

M =5, cBeTinbIM

[] k=2, cBETIILIM

] k=2, TeMHBIM

[J k=5, TeMHBIM

] k=3, cBETIILIM
12. 3a0anue

[Tnockas cBeToBasi BOJHA MaJaeT HOPMAaJIbHO HA quadparMy ¢ KpyrJIbIM OTBEPCTHEM, JUAMETP
koToporo J[=6mM. 3a nuadparmoit Ha paccTosTHUU h=3M OT Hee HaXOIUTCS KpaH. B oTBepcTumn
nradparMel yKiIagapiBaeTes maTh (k=5) 300 @penens. Yemy paBHa J1JTMHA BOJHBI?

M 600 am

L] 500 am

L] 410 am

O] 0,6 um

] 0,2 am
13. 3a0anue

[Tnockast cBetoBas BoiHa (A=600HM) majaeT HOpPMalbHO Ha jauadparMy ¢ KpyTibIM
oTBepcTHEM. 3a AuadparMoil Ha paccTOSHUU b=3M OT Hee HaXOJUTCS JKpaH, r7e HabaoaaeTcs
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mdpakimonHas kapTuHa. B oTBepctun auadparmel ykinaapiBaeTcs math (k=5) 30H @peHens.
UYemy paBeH paauyc OTBEpCTHS?
b 3 mm

O 1,2 mMm

L1 0,5 mMm

L] 0,1 mm

L] 3,7 Mm
14. 3a0anue

JlnuHa 1utockor cBeToBOM BOJHBI A=500HM. PaccTrosiHne OT BOJTHOBOW MOBEPXHOCTH JO TOYKH
Habmonenus b=1m. Paguyc 301 @penens p=ImM. Uemy paBeH HOMep 3TOi 30HbI?

M 2
U3
L1
Lo
15
15. 3a0anue

Panuyc BTOpoii (k=2) 30HBI DPpeHens A IIOCKOM BOJHBI p=ImM. J[JinHAa CBETOBOM BOJIHBI
A=500uM. Uemy paBHO pacCTOSHHE OT BOJTHOBOW MOBEPXHOCTH JI0 TOYKH HAOITFOACHUS?

M 1wm
1 3wm
L 5wm
L] 10m
L 4wm
16. 3a0anue

Paguyc BTopoi (k=2) 30HbI @peHens Ui IUIOCKOM BOJIHBI 7=1 MM. PaccTosiHMe OT BOJIHOBOM
MMOBEPXHOCTHU JI0 TOUYKK HaOmoaeHust b= 1 M. Uemy paBHa JyTiHA CBETOBOM BOJIHBI?
b7 500 um

1 600 am

L] 410 am

L1 447 um

L1 0,6 um
17. 3a0anue

PaccTosiHME OT TOUEYHOIO HCTOYHUKA CBETA /10 BOJIHOBOM MMOBEPXHOCTU a=1M; pacCTOSHUE OT
BOJIHOBOI MOBEPXHOCTH 10 TOUKH HaOmoaeHus b = 1m. Paanyc nepBoii 3oub1 Openens

p=0,5mMm. Uemy paBHa JjIHA BOJIHBI?
b 500 am

O 600 am
(1 410 am
O] 447 am
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L1 0,6 um
18. 3aoanue

PaccrosiHue ot ToueuHoro ucrouHuka cera (A=500 HM) 10 BOJHOBOH MOBEPXHOCTH a=IM.
Panuyc nepsoii 30861 @penens p;=0,5mm. YUeMy paBHO paccTOSTHUE OT BOJIHOBOM IMOBEPXHOCTH
IO TOYKH HaOIoneHus?

M 1wm
L] 2wm
LJ3wm
L] 5m
Ll 167m
Ll 0,667 m

19. 3aoanue

Paccrosinue oT TouedyHoro ucrouHuka cera (A=500HM) 10 BOJHOBOW MOBEPXHOCTH a=1M;
paccTosiHue OT BOJHOW MOBEPXHOCTH 10 TOYKM HaOmroaeHus b=Im. Paguyc 3oHbl ®penens
p=0,5mMm. Uemy paBeH HoMep 30HBI PpeHens?

M1
12
Lo
13
s
20. 3aoanue

JlnHAa BOJIHBI TOYEUHOTO HMCTOYHMKAa cBeTta A=500HM. Pamgmyc mepBoii (k=1) 30HBI DpeHens
p1=0,5MM. PaccTosiHue OT BOJTHOBOI MOBEPXHOCTH JI0 TOYKH HabOmrogeHus b =1Mm. Uemy paBHO
paccTosHUE OT UICTOYHHUKA CBETA IO BOJIHOBOW MOBEPXHOCTHU?

M1wm

(] 3m

L 2wMm

L] 5wm

L 167m

L] 0,667 m
21. 3a0anue

VY3kuil mapauiebHBI ITy90K MOHOXPOMATHYECKOTO PEHTICHOBCKOTO H3JIYYCHHS IaJlaeT Ha
rpaHb KpUCTAJJIA C PACCTOSHUEM MEXIy €ro aTOMHBIMH Tuiockoctsmu d=0,3 um. Onpenenure
JJIMHY BOJHBI DPEHTTEHOBCKOTO W3IydeHHus, eciau moj yramom ©=30° K mIockocTd rpaHu

Habmogaercs qu(pPaKIUOHHBIA MAKCUMYM IIEPBOTO HOPSIKA.
M 0,3 um

O] 0,6 um
1 500 am
O 600 am
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L] 410 am
22. 3a0anue

ITnockas cseroBast BoiHa (A=600HM), HOpMaJIbHO MaJaeT Ha JuadparMy ¢ KpyriibiM OTBEpCTHEM
mrametpoMm J[=6mMm. B oTBepcTHm numadparmsl yknagsiBaeTcs mATh (k=5) 30H @penens. Ha
KakOM pAacCTOSHUM OT JuadparMbl HaXOAUTCS HKpaH, Ine Habmomaercss AudpakIuoOHHas
KapTHHA?

M 3wm
L] 2wMm
L 4m
L 167m
] 0,8m

23. 3aoanue

Boruncnuth pagmyc BTopoit (k=2) 30Hbl DpeHens i IUIOCKOM BONHBEL PaccTosHue ot
BOJIHOBOH MOBEPXHOCTH JI0 TOUKH HabmoaeHus b=1M. J{nuna BoaHsr A=500HM.

M 1 mm

L1 0,5 mMm

L] 1,5 Mm

L 4 mm

L] 50 mm
24. 3aoanue

Beruucnute paauyc nepBoi 30HbI DpeHens, €ClI pacCTOSSHUE OT TOYEYHOTO MCTOYHMKA CBETA
70 BOJHOBOM IOBEPXHOCTH a=1M, paccTOSHME OT BOJHOBOM TIIOBEPXHOCTH JO TOYKHU

HaOmoneHus b=1 m u nnuna BoJHBL A=500HM.
M 0,5 mm

L1 mMm

L 5 mm

] 3,6 MM

L] 10 mm
25. 3aoanue

JudpakironHas kapThHa HaONIOAAaeTCs Ha PAacCTOSHUM [ OT TOYEYHOTO MCTOYHHKA CBETa
(A=600uMm). Ha paccrosauu 0,5/ OT MCTOYHHMKA IMMOMEIEHA KpyTias HEmpo3padHas mperpana
nuameTpoM /[=1cm. YUemy paBHO paccTosiHue /, €CIIi Tperpaaa 3aKphIBaeT TOJIBKO EHTPATHHYO
30Hy ®penens?

M 167 m

L] 10m
L] 5m
LJ2wm
Ll 0,667 m
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26. 3aoanue

JludpakironHas KapTuHA HaOJI0/aeTCsl Ha PACCTOSHUU /=4M OT TOYEYHOIO MCTOYHHKA CBETa
(A=500uM). IlocepenmHe MeXAy SKpaHOM M HCTOYHHKOM CBETa IOMENIeHa auadparma c
KpyriasIM oTBepcTHeM. Ilpum KakoM paguyce OTBEpCTHS IEHTP IUQPPAKIIMOHHBIX KOJIEII,
HaOII0JaeMBIX Ha DKpaHe, OyaeT Hanbosee TEMHBIM?

M 1 mm

L 2 mMm

L] 0,1 mm

O 0,5 MM

L] 3 mm
27. 3a0anue

Ha pmadparmy c KpyriasIM OTBEPCTHEM IMaJaeT HOPMAJIbHO MapauleibHBI Iy4YOK CBeETa
(A=600uM). Ha nskpane wnaOmromaercss audpakimoHHas KapTuHa. [Ilpum kakoMm HauOombIIeM
paccTosHUU MEXIy auadparMoil M SKpaHOM B IEHTpe AUQPPAKIIMOHHOW KapTUHBI erie OyneT

HabmoaThcs TeMHoe naTHOo? J{namerp otBepctus D=1,96 mm.
b 0,8 m

L Iwm
LJ2wm
L 4m
L 5wm
28. 3aoanue

Panuyc yetBepToii 30HBI DpeHeNs A IUIOCKOTO BOIHOBOTO (ppoHTa 7=3MM. OnpeenuTh
paauyc mectoi 30Hbl DpeHens.
M 3,7 Mm

] 0,75 mm

L1 0,5 mm

L] 0,1 mm

L 10 MM
29. 3aoanue

Ha mens mumpuHoil a=2MKM najaeT HOPMaJIbHO MapauIeNbHBIA My4YOK MOHOXPOMAaTHYECKOTO
CBETa C JIMHOU BONHBI A=589HM. HaliTi yriibl, B HampaBJICHHH KOTOPBIX OyIyT HaOIIOAAThCS
MHUHHUMYMBI CBETA.

g 173662

O 26°;46
0 30
o 74
o ¥
30. 3aoanue
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Ha menp mmpuHOi g=2MKM NajaeT HOPMAJIBHO MapaJUIEIbHBIN IIyYOK CBETA C JJIMHON BOJIHBI
A=580uM. HaiiTi yriel, B HaIIpaBIeHUH KOTOPBIX OyAyT HaOIIOaThCsl MAaKCUMYMBI CBETA.

g 2646
o 17°:36";62°
0o 30°
o 74
o ¥

31. 3adanue

Ha mens mupunoit a=20MKM MajaeT HOpMAIbHO MapaIeNbHbBIN My4OK CBETa C ATUHOU BOJHBI
A=500uM. Haiitn mmpuHy u300pakeHUs IIEIM Ha dKpaHe, YIAICHHOM OT IIenu Ha [=1wm.
Mupunoit  m300paxkeHHsI CUUTATh PACCTOSTHUE MEXIy HEpBBIMU  JUPPAKIIMOHHBIMU
MUHUMYMAaMH, PACTIOJIOKEHHBIMU 110 00€ CTOPOHBI OT TJIABHOTO MAaKCHMYyMa OCBEIIEHHOCTH.

L7 10 mm

M 50 mm

Ll 5 mm

L] 3,6 Mm

[ 0,5 MM
32. 3a0anue

Ha mens mamaer HopManbHO MapalljieNbHbIN My4YoK cBeTa ¢ JIMHON BOMHBI A. llupuna menu
paBna 7A. [Tox xkakum yriom Oyzaet HaOIr0AaThCs TPETUH AU(PAKIIMOHHBII MaKCUMyM cBeTa?

7 30

o ¥

o 74

0 2%45

o 36
33. 3aoanue

Ha menp mmpunoit ¢=0,05MM nagaer HOpMaJbHO MapajlieNbHBIA My4oK cBeTra ¢ A=0,6MKM.
Omnpenenuts yroia MeXIy NepBOHAYAILHBIM HAINPaBIICHHEM Iy4YKa CBETa W HAINpaBIICHHEM Ha
YETBEPTYIO TEMHYIO TU(PPAKIIHOHHYIO MTOJIOCY.

7 245

] 30°

O 3

o 74

0o 36
34. 3aoanue
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Ha menp mupunoit a=0,05MM mamaeT HOpMalbHO My4oK cBeTa ¢ A=0,6MkM. OnpenenuTs yroi
MEXy TIepBOHAYAJIBLHBIM HAMpPAaBICHUEM ITy4Ka CBETa U HANPABJICHUEM Ha YETBEPTYIO CBETIYIO
TU(PPAKIMOHHYIO TOJ0CY.

g 3

] 30°
0 245
o 74
0 36

35. 3aoanue {{ 87 }} 37

JudpaknronHas KapTHHAa HaOmrogaercs Ha paccrossHuM /=200 M OT TOYEYHOTO HCTOYHHKA
ceera. Ha paccrosaum 0,5 / OoT HWCTOYHMKA TIOMEIIEHAa Kpyrjas HEMpo3padHas Iperpaja
muamerpoMm D=Ilcm. Ilperpaga 3akpbIiBaeT TOJBKO LEHTpalbHYIO0 30HY Ppenens. Uemy paBHa
JUTMHA CBETOBOM BOJIHBI?

b 0,5 Mmxm
] 0,7 MkMm
L1 0,6 MkM
] 2,8 MkM
L1 1,8 MkMm

36. 3aoanue

JludpakironHas kKapTuHa HaOII0JaeTcsl Ha pacCTOSIHUM /=167M OT TOYEUHOTO UCTOYHHKA CBETA
(A=600uM). Ha paccrossHuu 0,5 / OT HCTOYHMKA CBeTa IOMELIEHAa Kpyrjias Hernpo3paydHas
Iperpaja, 3aKkpbIBarolas TOJBKO LEHTpaldbHyl0 30HY @penens. UYemy paBeH aAuaMeTp
nperpaabi?

5 10 mm

O 0,75 mm
L] 50 mm
O 1,2 MM
L] 5mm

Paspen Ilonapuzayusn
1. 3aoanue

Omnpenenure Mokaszareslb NPETOMIICHUS KUAKOCTH N, B KOTOPYIO MOTpYyXeH anMas (n,=2,42),
€CIIM NIPH [IaJIEHNM yYKa €CTECTBEHHOIO CBETA HA IPaHb aaMasa Moj yrioM 56° , oTpaKeHHbIH
CBET MOJHOCTBIO MOJIIPU30BaH.

& 1,6
Ll 1,33
01,5
Ll 1,23
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] In3
2. 3aoanue

[Ipu majeHny CBETA U3 BO3/IyXa HA KPUCTAILT KAMEHHOM conu yros Bprocrepa pasen 57°. Uemy
paBeH MOKa3aTelb MPEJIOMIICHUS KpUcTauia?
M 1,54

11,33

L 27

12

L 47
3. 3aoanue

Omnpenenure noka3aTesb MPEJIOMIIEHUs KpUCTallia, IOIpyKeHHOro B Boxy (n,=1,33), ecnu npu
aJICHUH Ha HETO IyYKa ECTECTBEHHOIO CBETA MOJ yriaoM 61° OTpaKEeHHBIH CBET MOJHOCTHIO
MOJIIPU30BaH.

M 2,42

L2
11,6
L] 1,33
11,23
4. 3aoanue

[Inocko mMONSPU30BaHHBII MOHOXPOMATHYECKMM JIyd CBE€Ta NaJaeT Ha MOJApU3aTOp U
MIOJIHOCTBIO UM Tacutcs. Korga Ha myTu jyda MOMECTHIIM KBAapLEBYIO IUIACTHHKY, IUIOCKOCTb
KoneOaHUi Jyda B KBapLEBOM IUIaCTUHE IOBEpHyJach Ha yroa mnl4. Bo ckompko pa3
YMEHBIINIIACh HHTEHCUBHOCTD CBETA, IPOLIEIIAsl Yepe3 NOIApU3aTop?

& 2
L] 4
L7
9
L8
5. 3aoanue

JlBa TOJISIpU3aTOpa PACIOJIOKEHBI TaK, YTO yroJl MEXIy HMX IUIOCKOCTAMHU cocrtasiser 30°.
Omnpenenure BO CKOJBKO pa3 YMEHBIIUTCS HHTEHCHUBHOCTb €CTECTBEHHOI'O CBETa IPU €ro
MIPOXOKJCHUU Yepe3 00a moisipuzaropa?

M 2,7
L2
1,6
] 1,33
1,23
6. 3a0anue
JlBa TOJSApU3aTOpa PACIOJOKEHBI TaK, Y4TO yrol MeXIy HMX IUIOCKOCTAMH cocrasiser 30°.

OHpCZICJII/ITC BO CKOJIBKO pa3 YMCHBIINUTCA MHTCHCUBHOCTD IJIOCKO MOJSAPHU30BAHHOI'O CBCTA IMPU
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ero TMPOXOXKIACHWU dYepe3 o0a Monspu3aTropa, €ClIu IUIOCKOCTh MEPBOTO MOJspU3aTopa
napajuiesibHa TIOCKOCTH KojieOaHuM Maiarolero ceera?

M 1,33
127
L2
11,6
L] 1,23
7. 3a0anue

JlBa TOJIApU3aTOpa PACIOJIOKEHBI TaK, YTO yroJd MEXIy HMX IUIOCKOCTAMHU cocrtasiser 60°.
Omnpenenure BO CKOJIBKO Pa3 YMEHBIIUTCS HHTEHCUBHOCTD IJIOCKO MOJISIPU30BAHHOTO CBETA MPH
ero TPOXOXKIACHWU dYepe3 o0a Monspu3aTopa, €CIM IUIOCKOCTh MEPBOTO MOJspU3aTopa
napajuiesibHa TIOCKOCTH KojieOaHuM maiarolero ceera?

M 4
08
L2
07
0o

8. 3aoanue

JlBa TOJIpU3aTOpa PACIOJIOKEHBI TaK, YTO yroJd MEXIy HMX IUIOCKOCTAMHU cocraBiser 45°.
Omnpenenure BO CKOJIbKO Pa3 YMEHBIIUTCS HHTEHCUBHOCTD IJIOCKO MOJISIPU30BAHHOTO CBETA MPH
ero TNPOXOXKACHWU dYepe3 o0a Monspu3aTropa, €ClId IUIOCKOCTh MEPBOTO MOJspU3aTopa
napajuiesibHa TIOCKOCTH KojieOaHuM Maarolero ceera?

M 2
14
L7
19
L8
9. 3aoanue

[Tmocko TONSPU30BaHHBIA CBET MaJaeT Ha CHCTEMY M3 TpexX mnoispu3aTopoB. [lmockocts
HEPBOTO TOJSIPU3aTOpa MapajuielibHa IUIOCKOCTH KoJIeOaHWH IaJIaloIero CBeTa, INIOCKOCTh
BTOPOTO COCTaBISIET yrod 45° ¢ MIOCKOCTBIO MEPBOTO, & MIOCKOCTh TPETHETO MEPIIEHUKYIIAPHA
IIJIOCKOCTH IIEPBOTO. Haiitn oTHOIMIEHNEe MHTEHCUBHOCTEH CBETA HA BXO/€ U BBIXOJE CUCTEMBI.

[716
18
M 4
17
Lo
10. 3aoanue
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CreneHb NOJAPU3ANMY YACTHYHO MOJIIPU30BAaHHOTO cBeTa paBHa 0,5. Bo ckonbKo pa3
OTJIMYAETCS] MAaKCUMaJIbHAass HHTEHCUBHOCTD CBETA, MPOITYCKAeMOT0 Yepe3 aHAIN3aTop OT
MUHUMAJIEHON?

M 3
L8
12
L7
19
11. 3aoanue

MakcuMarbHast HHTCHCUBHOCTh YaCTHYHO MOJIAPU30BAHHOT'O CBETA, IIPOITYyCKAEMOI'0 4€peE3
AHAJIN3aTop 00JIbIlIe MUHUMAJIBHOM B 3 pasa. Onpez[em/ITe CTCIICHb NOJIApHU3allin CBCTA.

M 0,5
10,8
1 0,25
L1 0,75
10,11
12. 3aoanue

Ha nmwxons nmagacT My4dYoK 4YaCTHUYHO ITOJIAPU30BAHHOI'O CBETA. HpI/I HCKOTOPOM ITOJIOKCHHUUN
HUKOJISI MHTEHCHUBHOCTH IMPOIIEIUIEr0 CBeTa MHMHMMasbHa. Korjga miiockocTe mnonisipu3anuu
HHMKOJIA TOBepHyIM Ha 45° MHTeHCMBHOCTH Bospocia B 1,5 pasa. Ompemenurh CTENEHb
MOJISIpU3aIuH CBETA.

M 0,333
L] 0,25
10,11
L1 0,75
10,5
13. 3a0anue

Ha nmwxons nagact Mmy4dYoK 4YaCTHUYHO ITOJIAPU30BAHHOI'O CBETA. HpI/I HCKOTOPOM ITOJIOKCHHUUN
HHKOJII MHTEHCMBHOCTh IPOILE/NIEr0 CBETa MUHMManbHa. Korma HuMKoab moBepHyan Ha 30°
WHTEHCUBHOCTH BO3pocia B 1,5 paza. OnpenenuTts CTeNeHb MOJISIpU3alii CBETA.

M 0,5
0,8
L] 0,25
L1 0,75
L] 0,11
14. 3a0anue

Ha 1myTH 4acTHYHO MOJSPU30BAHHOTO CBETA, CTEINEHb MOJSpU3alUU KoToporo 0,6 MmocTaBuiM
aHAM3aTop TaK, 9TO MHTEHCHBHOCTh CBETA, IIPOIIEIIIErO Yepe3 HEro CTada MaKCHMalbHO. Bo
CKOJILKO a3 yMEHBIINTCS MHTEHCHBHOCTH CBETA, €CIM IUIOCKOCTh NMPOINYCKAHWs aHAIM3aTopa
noBepHyTh Ha 30°.
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M 1,23
11,33
L 27
11,6
L] 1,54
L] In6
15. 3a0anue

VYro1 noBopoTa MIOCKOCTH MOJISPU3ALMA MOHOXPOMAaTHYECKOTO CBETA MPHU MPOXOKACHUN Yepe3
TpyOKy ¢ pacTBopoM caxapa paseH ¢ =30°. Jlmuna TpyOku d=15 cM. VienbHOe BpalieHHe
caxapa [a] = 1,17 107 pax M*/(m kr). OnpeenuTh III0THOCT caxapa.

M 300 xr/m’*

0 420 xr/m’

0 60 xr/m’

[0 3000 kr/m’

0 160 xr/m’
16. 3a0anue

PacTBOp IIIOKO3BI ¢ MaccoBol KoHueHTpamuei C; = 280 kr/M°, comep Kaluiics B CTEKIIHHON
TpyOKe, TOBOpauMBaeT IUIOCKOCTh TMOJISIPU3ALMA  MOHOXPOMATHYECKOTO CBETa Ha yrol
¢1=30".0npenennuTs KOHIEHTPALMIO TIIOKO3EI B IPYTOM PacTBOPE, HAJUTOM B TPYOKY TaKOM XkKe
JUIMHEL, €CIIM OH MMOBOPAYUBAET IIOCKOCTH TIOISPH3aIMy Ha yroa ¢ ;=45

b 420 xkr/m’®
0 300 kr/m’
O 60 kr/m’
0 3000 kr/m’*

J 160 xkr/m’
17. 3aoanue

[Mnactuny kBapua tommuHOW d;=10 cM, BBIpE3aHHYIO NEPIEHIANKYISIPHO ONTHYECKOW OCH,
IMOMECTUIIM MCXKAY HapalJICIbHBIMKW HUKOJSAMH, B PE3YJIbTATC YCrO INIOCKOCTH IOJIApU3aAluA
cBera moBepHynach Ha yron ¢ =30°. Onpemenurts TonmuHy d, IUIACTHHKM, NPH KOTOPOM
JTAHHBIA MOHOXPOMATUYECKUI CBET HE TPOXOJIUT YEPE3 AHAITU3ATOP.

M 03 m

L] 0,15m

O 1Iwm

L 0,7m

] 0,05m
18. 3a0anue

43



IIpy kakoMm yriue maJeHus €CTECTBEHHOIO CBETa HA CTEKISHHYK IUIACTMHKY (ni=1,5),
HaxozsIytocs B Macie (n,=1,6), oTpakeHHbII CBET ObLT ObI MOJIHOCTHIO MOJIIPU30BAH?

7 43
] 97°
0o 6
0O 56
0 60°
19. 3a0anue

[Tpu npoxX0KaEHIH €CTECTBEHHOTO CBETA Yepe3 CUCTEMY U3 JIBYX MOJSPHU3ATOPOB €T0
MHTEHCHUBHOCTh YMEHBIIIMJIACh B JiBa pa3a. [loa kakuM yriiom opueHTUPOBAHBI OTHOCUTEIHHO
JpyT Opyra MoJspu3aTopsl?

M 0°
L] 45°
L] 90°
0] 60°
0 30°

20. 3a0anue

IIpy IpOX0KIEHNN €CTECTBEHHOIO CBETA YEPE3 CUCTEMY U3 JIBYX MOJSAPU3aTOPOB €TI0
MHTEHCUBHOCTh YMEHBIIWIACH B YeThIpe pa3a. [loa kakuM yrioM opreHTHUPOBaHBI
OTHOCHUTEJIBHO JIPYT JIpyra MoJIsipu3aTopbl?

M 45°
0 o°
L 90°
Ll 60°
L 30°
21. 3aoanue

Hukotun (umcrast KHIKOCTB), COJCpXKAIIUiCs B CTEKIAHHOW TpyOke mHOM d= S8cwm,
MOBOPAYMBAET IUIOCKOCTh MONSPH3AllMM MOHOXPOMATHMYECKOrO cBeTa Ha yrom ¢ =137°
[InotrocTs HUKOTHHA p = 1,01-10° kr/M°. OnpenenuTs yaensHoe Bpamenue [ol].

b7 3-107 (pax-m®)/(M-Kr)
0 1,9-107 (pag-m*)/(m-kr)
[ 2,5-107 (paa-M)/(m-kr)
0 6-10" (pag-m*)/(M-kr)

O 3-10" (pax-m®)/(m-xr)
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22. 3aoanue

EcrecTBenHbIil cBET MMPOXOAUT YEPE3 JBa MOJIApU3aTOpa, IMOCTABJICHHBIX TaK, YTO YTOJ MCXKIY
HUX IIUIOCKOCTAMHU PABCH QL. MNHTEeHCUBHOCTH npomeamero CBETa OKa3aJaCb paBHOﬁ 37,5 %
MHTCHCHUBHOCTH IIaJar0mcro Ha HCpBLIfI oJIsIpu3aTop CBCTA. HaﬁﬂHTe yroia a.

B 30°
L] 45°
L 90°
Ll 60°
Ll o°
23. 3a0anue

Ha HuKONb MaiaeT my4oK 9acTHYHO MOJISIPU30BAHHOTO CBETA CO CTENEeHbIO nosipu3anuu 0,5.
[Tpn HEKOTOPOM TOJIO’KEHUN HUKOJISI HHTCHCUBHOCTB TPOLIE/IIETO CBETa MUHUMalIbHA. Ha
KaKOH yroJ HaJIo MOBEPHYTh HUKOJIb, YTOOBI HHTEHCUBHOCTB BOo3pocia B 1.5 paza?

M 30°
L] 45°
0] 90°
0] 60°
0 o°

24. 3aoanue

Ha nmyTn yacTu4HO NOJIsIpU30BaHHOIO CBETA, CTENEHD NOJspu3auu koroporo 0,6 nocraBmin
aHaJIM3aTop TaK, YTO MHTEHCUBHOCTH CBETA, MIPOIIEIIIETo Yepe3 Hero craja MakcumanbHoi. Ha
KaKOH yroJ1 Hy>KHO OBEPHYTbH IIJIOCKOCTb MPOIYCKaHUs, YTOObI HHTEHCUBHOCTD CBETa
yMeHbImnacs B 1,23 pasa?

M 30°
L] 45°
L1 90°
L 60°
U o°
25. 3aoanue

Omnpenenure mMmokasaTeNib MPEIOMIICHHUS >KUIKOCTH Nj, B KOTOPYIO MOTPY>KEHA CTEKJISTHHAS
mactuHa (np=1,5), eciiu npu MaJeHUU HA Hee My4yKa €CTECTBEHHOTO CBETa OTPAKCHHBIA CBET
HOJHOCTBIO TIOJIAPU30BaH U COCTABIAET yroi 97° ¢ majaromuM mydKoM.

5 1,33
0 2,7
O 1,6
1 1,54
L] In6

26. 3aoanue
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[Ipu kakoM yriie maJieHusi €CTECTBEHHOIO CBETa Ha IpaHb anMasa (n,=2,42), HOorpy>KeHHOTO B
Boay (n;=1,33), oTpaxkeHHbI! CBET OyAET MOJHOCTHIO MOISPU30BaH?

7 6
] 97°
0o 43
0O 56
0 30°
27. 3aoanue

Omnpenenure mokazaTellb MPETOMIICHUS JKUIKOCTH N, B KOTOPYIO MOTpyXeH anma3z (n,=2,42),
€CJIM NPH NaJIEHUM MyYKa €CTECTBEHHOIO CBETA HA IPaHb aaMasa moj yriom 58° , oTpaKeHHbIH
CBET MOJIHOCTBIO MOJISPU30BaH.

& 1,5
1,33
L] 1,6
1,23
27
29. 3aoanue

[Tpu kakom yriie MEeXy MaJaroluuM Ha CTEKISTHHYIO IUIACTUHKY (n,=1,5), HaxXoAdIIy0cs B BOJIE
(n;=1,33), ecTeCTBEHHBIM CBETOM M OTPAKEHHBIM CBETOM OTPA)XEHHBIN CBET OyJIET MOJHOCTHIO
MOJISIPU30BAaHHBIM?

g 85

O 61°

O 43

] 56

0 30°
30. 3a0anue

[Ipu majeHny CBETa U3 BO3/lyXa Ha KPUCTAILT KAMEHHOM conu yron Bprocrepa pasen 57°. Uemy
paBHa CKOPOCTBH CBETA B 3TOM KpHUCTAILIE?
57 194 Mwm/c

1 150 Mwm/c
L1 78 Mwm/c

1 250 Mm/c
L] 320 Mwm/c
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MUWHUCTEPCTBO OBPA30BAHMS U HAYKH POCCUNCKON DEJEPAILIMIN
®denepalibHOE TOCYIAPCTBEHHOES aBTOHOMHOE 00Pa30BaTEIbHOE YUPESIKICHUE BBICIIIEIO 00pa30BaHUs
MOCKOBCKHIA TOJTUTEXHUUECKUH YHUBEPCUTET

Hanpasnenune noaroroBku:
15.03.02 «TexHosiorn4yeckue MAIIUHBI U 000PY10BAHM D)

OIl (mpoduip): «Pa3padoTka 1 MAPKETHHI TEXHOJIOTHYE€CKOT0
000py10BaAHMSI»

Kadenpa duszuka

(HauMeHoBaHHe Kadeprr)

IIpumepHbIe BONPOCHI I 3AIIMTHI JIA0OPATOPHBIX padoT

10 JUCIUTLINHE buzmka

(HaMMEHOBaHUE JHUCIMILTUHEI)

Dopma mexyuwjeco KOHmMpOoIs, NPoEePAIUaAs CMeneHb 0C60EHUA KOMNEemeHYul
OK-7, IIK-18, OIIK-3

Pasnen Qu3zuueckue U3MEPEeHUA U ux nozpeuwitnocmu

JlaGopaTopHasi padora «OnpeneseHue MIOTHOCTH TeJIa
1. UYto Takoe abCOMOTHAS MOTPEITHOCTD MPSMBIX H3MEPEHUI?

MOXHO JIM TOYHO BBIYHUCIUTH a0COMOTHYIO MOTPEIIHOCTD MPSIMbIX U3MEpEHHit?

SBnsercst 11 npuOopHast MOrPelIHOCTh CUCTEMATUYECKOM?

Mo3keT J11 IPOSBUTHCS CilydaiiHas IOTPEIIHOCTh B OJHOM U3MEPEHUU?

YTO NpUHATO CYUTATH PE3YJIBTATOM CEPHH ITOBTOPSIOIUXCA U3MEPEHUI?

OT Kakoll W3 MOIpPEemIHOCTEM MpsAMBIX M3MEPEHUN: NpUOOpPHOM, CiydallHOM WiIn

CUTEMATUYECKON MOKHO «OUMCTUTDY PE3YJIbTaT U3MEPECHUN?

7. Kakoii mpubop HyXHO HCHOJIB30BaTh, M3MEpsAs OAHY M Ty XK€ BEIUYMHY, YTOOBI
MPOSIBUJIACH CITydaiiHasi MOTPENTHOCTh: TOHKUI WIIH TPYOBIii?

8. Uro Takoe KOCBEHHOE U3MepeHue?

9. Jlan map mMaccoil m, U3MEPEHHOM C MOTPEIIHOCTBI0 Am, U pagnycoM R, N3MEPEHHBIM C
norpemHocTbio  AR. Brlpazute uepe3 BenuuuHbl m, Am, R u AR aOCOIIOTHYIO
MOTPEIIHOCTh AP IUIOTHOCTH MaTepuaa, U3 KOTOpOro CieaH uiap.

AN LIl ol

Pa3geinl Kunemamurka u ounamuka nocmynamestblio2co osuUIICCHUA
JlaGopaTopHasi padora «Mammuna ATByaa»
1. UYto Takoe KHHEMaTHYECKHUI 3aKOH JBMIKCHHS?
2. 3anmcaTh 3aKOH PaBHOIIEPEMEHHOTO OCEBOTO JABUKEHUS
3. KakoBbl IpUUMHBI TOTO, YTO TPY3bl B MAIIMHE ATBYJa UMEIOT OJMHAKOBBIE TI0O MOIYJIIO
ycKopeHus?

4. Yto Takoe COCTOSTHHE IIOKOS?
5. B kakux cucremax oTcuéra BbINOJHAETCA BTOPOil 3akoH HbroToHA?
6. CdopmynupoBats BTOpoit 3akoH HploToHa.
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KaxoBbI IpU4MHBI TOTO, YTO CUJIBI HATSKEHUS] HUTH, AEUCTBYIOLIUE HA IPy3bl B MalllUHE
ATBYyJ1a, OJINHAKOBBI?

HenonswxHelii 050K MojABENIEH K JUHaMoMeTpy. YUepe3 OJOK MEpeKHHyTa HUTh, Ha
KOHI[aX KOTOpPOM 3aKperieHbl JBa HEpPaBHBIX Tpy3a m; U my. Yemy OyIayT paBHBI
MOKa3aHUsl AMHAMOMETPA, €CIIM IPy3bl IPEJOCTaBUTh caMUM cebe?

Pasnen Paboma u snepeus ¢ nocmynamenibHOM 08UIHCEHUU
JlabopaTopHasi padora «Ko3(p(puuueHT nosie3Horo 1elcTBUs: NPYyKUHHOM
MYIIKW»

1.

Nowbkwbd

NS

1.

UTo Takoe MEXaHU4YECKOE COCTOSIHUE CUCTEMBbI?

[TpuBecTu npuMepbl PYHKIMI MEXaHHYECKOTO COCTOSIHHSI CUCTEMBI

UTto Takoe KMHETHYECKasi YHEPTUS CUCTEMBI TEJI, U TT0 KAKOMY 3aKOHY OHA U3MEHSIETCs?
Uro Takoe MOTEeHIHAIbHOE CUIIOBOE 1oJie?

CdhopmynurpoBath onpeneneHne MOTeHIIMAIBHONW YHEPTUH Tejla U 3aKOH €€ M3MEHEHUSI.
Kakue cuipl B MOBCETHEBHOM MPAKTUKE SIBISIFOTCS TOTCHIIMATBHBIMU?

JlaTb onpenesieHne nods Cuil conpotusiieHus. [louemy oHO He siBisieTcs
MOTEHIIUATHHBIM?

SABASIOTCS M TOTEHIIMATBHBIMY CHJIbI HATSDKCHUS] HUTH U PEAKIIUU OTIOPHI?

Uro Takoe MeXxaHU4YeCcKasi YHEPTHs, U MO0 KaKOMY 3aKOHY OHAa U3MEHSETCs?

. JlaTh omnpejeneHre KOHCEPBATUBHOM CUCTEMBI U JI0Ka3aTh, UTO €€ MEXaHUUYeCKast

SHEPTHSI COXPAHSETCS.
Yro Takoe KO PHUIIMEHT MOJIE3HOTO JEHCTBUS TEXHHUECKOTO yCTPOHCTBa?

Pasznen /lunamuka epawjamenbHozo 06UMceHUA
JlaGoparTopHasi padora «MassTHuk MakcBesuia»

1.
2.

whw

JlaTp onpeneneHre MOMEHTA CHJIBI.

Kak cBsi3anbl Mex 1y c000i MOMEHT MMITyJIbCa CUCTEMBI B JTJaAOOPAaTOPHOI cucteme
OTCYETA U B CUCTEME OTCYETA KLEHTP MaCC CUCTEMBI»

Hamnucatbs ocHOBHOE ypaBHEHHE IMHAMHMKHU BPAIaTeIbHOTO JIBUYKECHUS.
Chopmynuposats Teopemy lTeitnepa

BriBecTH BeIpakeHHE MOMEHTA MHEPLIUU OJTHOPOJHOTO AUCKA OTHOCUTENBHO OCH,
IIPOXOJSIIEH Yyepe3 ero HEeHTP NEPIEHANKYIIIPHO €r0 INIOCKOCTH

JlaTh BBIpa)KE€HUE DIIEMEHTAPHOM pabOThl BO BpaIllaTeIbHOM JIBKEHUHN

JlaTh BbIpa)K€HHE KUHETHYECKON YHEPTUU aOCOIIOTHO TBEPAOTO TEJa, BPAIIAIOIIETOCS
OTHOCHUTEJIBHO 3aKPEIIEHHON OCH.

[Touemy coxpaHsieTcsi MexaHu4eckasi SHeprus MasTHuka Makcpesuia?

Pasnenwst Hanpascénnocmoy u nomenyuan 31eKmpocmamuiecko2o nois
JlaGopaTopHas padora «HUccaenoBanme XapPaKTePUCTUK
3JIEKTPOCTATHYECKOT0 MOJSI»

1.
2.

9]

YT0 Takoe 3IeKTpOCcTaTuYeCcKoe mosie?
Yto Takoe MaTeMaTUYECKOE T0JIE AJIEKTPUUECKON HAMPSHKEHHOCTU U JJIS1 YETO OHO
HYXHO?
CdhopmynupoBaTh nmpaBuia rpaguuecKoro nNpeacTaBICHUsS BEKTOPHOTO
MaTeMaTU4YeCKOro MoJs
Ornucath CBOMCTBA CUIIOBBIX JJUHUHN 3JIEKTPOCTATUYECKOTO MOJIS.
[Touemy nose 3a€KTPOCTATUUECKON HANPS)KEHHOCTH SBISETCSA MOTEHUUATBHBIM?
Kak Ha3pIBaeTCs MOTEHIIMATBHASI SHEPTUS EAMHUYHOTO MOJIOKHUTEIFHOTO MMPOOHOTO
3apsAia B 3JI€KTPOCTATUYECKOM I10J1€e?
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Kax BbIpa3uTh ckajiipHOE MaTeMaTHYECKOE M0JIe OTEHIINAlIa Yepe3 BEKTOPHOE
MaTeMaTUYECKOE TO0JIE AJIEKTPOCTATUIECKOW HANIPSIKEHHOCTH?

Uto Takoe HANpsDKEHUE, M KAaKOBA €T0 CBSI3b C pa0O0TOM AJEKTPOCTATUUECKUX CHIT?
Uto Takoe rpaiMeHT CKAISIPHOTO TOJIS?

. Kak BBIPA3UTH MOJIC 3J'ICKTpOCTaTI/I‘-I€CKOI71 HaHpH)KéHHOCTI/I YCPpe3 CKAIIPHOC I10JIC

noreHnuana?

Pasznen 3aKoHbl ROCMOAHHO20 MOKA
JlaGopaTopHas padora «A3mepenue YAeJbHOI0 CONMPOTHUBJICHUS
NMPOBOHUKA

1.

e A

9.

10.
11.

Uto Takoe MIOTHOCTh EKTPUUECKOT0 TOKa U cuiia Toka? KakoBa cBsI3p Mex1y HUMH?
Urto Takoe CTOPOHHUE CUIIBI?

Cdhopmynuporats 3akoH Oma B quddepeHnmansHoi Gopme.

Urto Takoe COMpOTHUBIIEHUE y4acTKa?

Urto Takoe 0HOPOIHBIN yuacToK 1enu? M300pa3uth €ro 3JMeKTPUIYECKYIO0 CXEMY.

Yto Ttakoe DC?

UTto Takoe HeOAHOPOIHBIN yuacToK 1enu? M300pa3uth €ro 3JeKTPUYECKYIO0 CXEMY.
3anucarh UHTETpabHBIN 3aKk0H OMa I y4acTKa Lenu U OObSICHUTh YHEPreTHYECKUn
CMBICJI KaXXJIOTO WICHA.

Uro Takoe cucTeMaTuyecKkas MorpelHoCcTb U3MEPEHUsI.

Kaxoit amnepmeTp sBIsieTCs H1€anbHbIM?

Kaxoi1 BonbT™MeETp sIBIII€TCA UI€ATBHBIM?

Paznen Maznemusm
JlaGopaTopnass pabora «M3MepeHne TOPH3OHTAJBLHOM COCTABJISIOLIEH
MATHUTHOTO M0JIsA 3eMJIU C MOMOIIBI0 TAHTeHC-TAJIbBAHOMETPA)

1.
2.
3.

Yro Takoe MarHUTHOE 1oJ1e?

Kak Ha3biBaeTcs n 0003HavaeTCsl CUIIOBask XapaKTepPUCTUKA MATHUTHOTO TOJIs1?

Ecny MarauTHas MHAYKIMS Ha MECTE MOJIOKEHMSI IBUKYILETOCS OTPULIATEIBLHOTO 3aps/ia
HaIpaBJieHa Ha PUCYHKE BBEPX, a €0 CKOPOCTh — BIPABO, TO Ky/1a HAaIpaBJieHa CUJIA CO
CTOPOHBI MATHUTHOTO TOJISA?

UYro Takoe cuna Amriepa? 3anuIINTEe BRIpAXKEHHUE AIEMEHTApHOM CHIIbI AMIiepa.

UT0 Takoe MarHUTHBII MOMEHT?

Kax Bo3nelicTByeT 0JHOPOJIHOE MAarHUTHOE T0JI€ HA MATHUTHBIN MOMEHT. 3aluIInuTe
BBIPA)XKEHHE, OMUCHIBAIOIIIEE 3TO BO3ICICTBUE.

3anuiuTe BbIpa)K€HNUE YIHEPIMU MarHUTHOI'O MOMEHTA B MarHUTHOM TIOJIE.
Cdhopmynupyiite 3akon buo-Caapa-Jlamiaca u nmpoBeanTe aHAJIOTUIO C BHIPAKEHUEM
HANPsHKEHHOCTH AJIEKTPOCTATUYECKOTO OISl TOUEYHOIO 3apsija.

Uemy paBHa MarHuTHas HHIYKLUS B BO3AyXE B LIEHTPE IUNIOCKOM KaTyLIKH paauyca R u3
N BUTKOB, 110 KOTOPBIM TEYET TOK /.

JlaGopaTopnass padora «McciaegoBaHue mneTjiM THCTepe3nca B Pa3IUYHBIX
MaTtepuanaxy

1.

2.

3.

Urto Takoe HanpsHKEHHOCTh MAarHUTHOTO 1oJIs1? KakoBa €€ CBsi3b ¢ MArHUTHOM
uHAynuei? J{as yero HeoOX0 UMbl JBE BEKTOPHBIE XapaKTEPUCTHKU MAarHUTHOTO TMOJIs?
UYT0 Takoe HAMarHM4eHHOCTh MarHETHKa, U YTO TAKOE €r0 MarHUTHAs
BOCIIPUMMYHUBOCTH?

Kax cBsi3anbl Mmexy coO0# MarHUTHasi BOCHPUHUMYHUBOCTh M MAarHUTHAS
IIPOHULIAEMOCTH?
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6.
7.
8.
9.

10.
11.
12.

Kaxkue cymiecTByroT BUbl TUHEHHBIX MarHeTUKOB? B uém pazuuiia mexay HuMu?

B xaxmx mMarseTukax CYmICCTBYCT CIIOHTaHHAA HAMAarHM4€HHOCTb B MAKPOCKOITMYCCKUX
00BEmax?

Urto takoe Temneparypa Kropu, u uemy oHa paBHa B xese3e?

Uro Takoe KpuBas Ha4adbHOW HAMarHMYEHHOCTH (heppoMarHeTuka’?

CKOJIBKO TIeTeNh TUCTEPE3Uca MOXKET MPOIEMOHCTPUPOBATH (PEPPOMATHETHK ?

Kaxkue xapakTepucTHKU MpeaebHON NeTIN THCTEPE3UCa U3BECTHHI?

[ 1
Yemy paBHa mioniaib NETIM TUCTEPEZNCA B OCSIX M, H| ?
Uro Takoe MArkui MarHetuk? B kakux ciayyasix OHU NPUMEHSIOTCS?
Urto Takoe KECTKUM MarHeTUK? B Kakux ciiydasix OHU NPUMEHSIOTCS?

Pasznen Konebanus u eoinot
JlaGopaTopHasi padora «MccieqoBanne BbIHYKICHHBIX KOJIe0aHUH CTPYHbI»

1.

3anuimTe KHHEMaTHYSCKUHM 3aKOH T APMOHHNYCCKUX KoJIeOaHMIt

2. Yro Takoe ¢aza?

3. Kak (a3a 3aBUCUT OT BpeMEHU B TaPMOHHYECKOM 3aKOHE?

4. Kak cooTHOCATCS (pa3za KOCUHYCHOTO U CHHYCHOTO MPEJCTAaBICHUSI TAPMOHUYECKOTO
3aKOH JIBUKECHUS?

5. Jlnst yero He0OXOAMMO BEKTOPHOE MPECTABIEHNE TAPMOHUYECKUX PYHKIIMNA?

6. 3anuimmMre OJJHOMEPHOE BOJHOBOE YPABEHHUE U €r0 pellleHHe B BUJIE BOJIHBI, Oerymieil B
MOJIO’KUTEILHOM HalpaBlIeHUN KOOPAUHATHON OCH.

7. 3anuimunTe 3aKOH ABM)KEHUS OJTHOMEPHOM rapMOHUYECKON BOJIHBI, CIEAYIOLIEH B
MOJIO’KUTEILHOM HalpaBlIeHUN KOOPAUHATHON OCH.

8. Uro Takoe JUIMHA BOJIHBI?

9. Yro Takoe BOJHOBOE YHUCIIO OJTHOMEPHOU BOJIHBI?

10. Yto Takoe BOJIHOBas MOBEPXHOCThH?

11. Yro Takoe miockas BosHa?

12. Hanmmure BolpaxkeHue Gpa3zoBoil CKOPOCTH TapMOHUYECKOM BOJIHBI

13. Yro Takoe crosyas BoiaHA?

14. ChopmynupyiiTe ycnoBHs BOZHUKHOBEHUS CTOsIUYEH BOJHBI HA OJTHOMEPHOM PE30HATOPE.

Pasnen Hnmepgpepenyusn

JlabopaTopnas padora «HcciaegoBanue uHTepdepeHIMHA CBETA € MOMOIIBIO
ounpusmbl DpeHesisH

1.

2.
3.
4.

© W

10.
11.

Uro Takoe siBlieHUE HHTEePPEPECHIINN?

SIBIAIOTCA JIU CTOSYME BOJIHBI IPUMEPOM KOTEPEHTHOCTH ?

Kaxue BoTHBI Ha3bIBAIOTCSI KOTEPEHTHBIMU JIPYT APYTY?

Harmummre BeIpaskeHre HHTEp(HEPEHIIMOHHOTO YWICHA B CITyYae JBYXJIYUEBOM
UHTEPEPEHIINH.

ChopmynupyiiTe ycioBHE KOTEPEHTHOCTH JBYX MEXaHUUYECKHUX WJIH PaTHOBOJIH
Cdhopmynupyiite yciioBrue KOTEPSHTHOCTH JIBYX CBETOBBIX BOJIH

YT0 TaKkoe ONTHUYECKUHI X017

Cdhopmynupyiite yciioBusi UHTEp(HEPSHIIMOHHOTO MAKCHMyMa U MHHUMYyMa
N3o0pazute cxemy FOHTa 1 3anUIIIUTE BRIpAKEHHUE PA3HOCTH ONITHYECKOTO X0/1a
Cdhopmynupyiite ycioBrue BpeMEHHON KOTEPEHTHOCTH

3anuInTe BRIPAXKEHUE PA3HOCTH ONTHYECKOTO X0/1a B TOHKOM TUIEHKE MPU HOPMAJIBHOM
TaJICHUH TJIOCKOM CBETOBOM BOJHBI Ha €€ MTOBEPXHOCTD.

Paspen Jugppaxuyusn
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JlaGopaTtopnass padora «HccaenoBanme audpaxkuuu Ppaynrodepa Ha

AU(ppPaKIMOHHON pelIéTKe»
1. Yro takoe sBneHHE AUPPaKIIH
Kak Ha3pIBaeTCsi oNTHKA B OTCYTCTBUU AU paKIUn?
Coopmynupyiite npunmui [ rolirenca-Openens
OOpsicHUTE sIBIEHUE TUPPAKLNU C TOUKU 3peHus npuHiuna Iroirenca-dpenens.
Yro Takoe qudpaxuus OpayHrodepa npu najeHUN IIOCKUX BOJIH Ha MPENSTCTBHE?

SARNANE el

IJIOCKOM MOHOXPOMAaTHUYECKOM CBETOBOM BOJIHBI, UCXOMS U3 COOTHOLLICHHS
HEOIpPEEIEHHOCTEW KOOpIMHATA-BOJTHOBOE YHUCIIO.
7. CdopMynupyiiTe IpaBmiIo 0TOOPA IIABHBIX TUPPAKIIMOHHBIX MAKCUMYMOB IIPU

mudpakiuu OpayHrodepa mIOCKUX BOJIH Ha OTHOMEPHOU TUMPaKIIMOHHON petéTKe

x>

Yro takoe mapameTp audpaxmumn?

Omnpenenure MUPUHY CBETOBOTO OTKJIMKA OT IIETH IHUPUHOMN d MPH MaJeHUHN Ha Heé

9. Kak cooTHOCSATCS 3HAYCHUS mapamMeTpa I[I/I(bpaKI_II/II/I B CJIy4dac FBOMeTpH‘IeCKOﬁ OIITHUKH,

mudpakun Openens u nudpakuun OpayHrodepa?
10. MosxHo 11 moay4uuTh audpaknuio OpayHrodepa Ha chepruueckux BoaHaAX?

Pasnen Ionapuzayusn

JlaGopaTopHass padora «OnpenesieHHe KOHIEHTPAIUM CAXaAPHOI0 PacTBOpa

METOAOM BpPAlllICHUA IIJIOCKOCTH MOJIAPHU3 AN

1. B xakux BOJIHaX BO3MOXHBI, @ KAKUX HEBO3MOXKHbI IIOJISPU3ALIMOHHBIE SBJICHUS
UYro Takoe MI0CKOCTh NOISPU3ALMH BOJTHBI?
Yro Takoe MI0CKONOJIpU30BaHHAs BOJIHA?
Yro Takoe auarpaMma UHTEHCUBHOCTH?
N300pa3ute auarpaMmMy HHTEHCUBHOCTH €CTECTBEHHOIOISIPU30BAHHOIO CBETA
Cdopmymupyiite 3akon Mamtoca

Nounkwbd

($ha30B0O ynopsJ0UEHHBIM WIH K (a30BO HEYNOPSII0UEHHBIM?

UTto Takoe mpaBONOJIIPU30BAHHBIE U JIEBONOJSPU30BAHHBIEC BOJIHBI?

9. Uro npencrasinsiet co00il cyneprno3unus AByX KPyroBo MoJIsipU30BaHHbIX BOJIH,
MIPOTHUBOIIOJIOKHOM MOJIAPU3ALMHI U OJUHAKOBOW aMIIIUTY/Ibl, CIIEIYIOLIUX B OJTHOM
HaIpaBJIeHUU?

10. Yro Takoe ONTUYECKH aKTUBHBIE CPEIbl?

11. Yro Takoe TIIOCKOCTh MPOMYCKaHUs MoJisipu3aTopa’?

12. Het 11 npoTUBOpEUUs: ONPeAeIeHuUs MIIOCKONOISIPU30BAHHON BOJIHBI U BPALLIEHUs
MJIOCKOCTH TOJISIPU3AIMNA B ONTHYECKH aKTUBHBIX Cpemax’?

13. Chopmynupyiite 3akoH buo

14. O06BsicHUTE MEXaHU3M BpaIEHUS TIFIOCKOCTH MOJSPU3AIUNA B ONITUYECKHA aKTUBHBIX
cpenax.

S

Yro Takoe KpyroBas IIsIpru3aliusi BosHBI? K KaKuM BOJIHAM OTHOCHTCS 3TO MOHSTHE: K
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MUWHUCTEPCTBO OBPA30BAHMS U HAYKH POCCUNCKON DEJEPAILIMIN
®denepalibHOE TOCYIAPCTBEHHOES aBTOHOMHOE 00Pa30BaTEIbHOE YUPESIKICHUE BBICIIIEIO 00pa30BaHUs
MOCKOBCKHIA TOJTUTEXHUUECKUH YHUBEPCUTET

Hanpasnenune noaroroBku:

15.03.05 KoHCTPYKTOPCKO-TEXHOJIOTHYECKOe 00ecrevyeHne MAIIHHOCTPOUTEIbHbIX
NMPOU3BOACTB
[Tpoduns nmoaroroBku (oOpazoBaTenbHas MPOrpaMma)
«ABTOMATH3HPOBAHHOE MPOEKTHPOBAHNE TEXHOJIOTHYECKHUX MPOLECCOB U
NMPOU3BOICTBY»

Kadenpa duszuka

(HauMeHoBaHHEe Kadepbl)

MartepuaJjibl K 3K3aMEHY

10 JUCIUATLINHE buzuka

(HaMMEHOBaHUE JHUCIMIUTUHEI)

Dopma npomercymouHou ammecmayuul, nPo8epsowas Cmenetb 0C60eHUs.
xomnemenyuu IIK-18

Oopasen IK3aMeHANMOHHOI0 OMJIeTa

MUHHCTEPCTBO OBPA30BAHUS 1 HAVKH POCCUICKOI OEJIEPALTIMN
OEJIEPAJIBHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHUWE BBICILIEI'O
OBPA30OBAHUS
«MOCKOBCKHMM MOJIUTEXHUYECKHWIA YHUBEPCUTET»
(MOCKOBCKHWM IMOJIUTEX)

dakynpTeT 0a30BBIX KOMIIETEHINH, Kaenpa «Dusukay
JucnumirHa «pusnkay
Ob6pa3zoBarenbHas porpaMma «Pa3paboTka M MapKETHHT TEXHOJIOTHYECKOTO 000y I0BaHUS

Kypc 1, cemectp 2 .
IK3AMEHALIMOHHBIU BUJIET Ne 1

1. INonoxxeHue U €ero OTHOCUTENLHOCTb.
2. AHayiorust MeX/1y TTOCTYIIaTeIbHBIM M BpAIaTeIbHBIM JBHKCHUSIMU
3. B nmoake maccoit 240 kr ctouT 4enoBek maccort 60 kr. JIoaka mibIBET cO CKOPOCTHIO 2 M/C.

YenoBek MphIraeT ¢ JOAKH CO CKOPOCTBIO 4 M/C OTHOCUTEIBHO JIOAKHU B CTOPOHY
MPOTUBOMOJIOKHYIO ABWKEHHIO JTOAKU. HaliTh CKOPOCTH JI0AKM IOCTIe MPbIKKA YelIOBEKa.

VTBepxIeHo Ha 3acenannu kaenpsl «Pusnkay» 10.12.2016 r., npotokon Ne.5

3aB. xadenpoit /_Kpacun B.IL. /
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Bomnpocs! AJ1s1 IOATOTOBKH K 3K3aMeHy 1o pa3aeay «MexaHuka»

IlonoxkeHue U €ro OTHOCUTEIBHOCTb.

Tpaekropusa. Conpukacaromascsi OKpyHOCTb. LIeHTp 1 pagnyc KpUBU3HBI TPACKTOPUU

CKOpOCTh ABUKEHUS U €€ OTHOCUTEIBHOCTb.

VYckopenue. KacaTenbHoe 1 HOpMaJIbHOE YCKOPEHHS.

JlexapToBa cucTtemMa KOOpIMHAT.

KunemaTtnueckue 3aKOHbI IBUKECHUS

[TocrynatensHoe nBr)eHHE adcomoTHO TBEpAOro Tena (ATT).
[TonsiTne cuibl. AGCOIIOTHOCTD CHIIBI B KJIACCUYECKON MEXaHHUKE.
IloHsATHSA PAaBHOACUCTBYIOLIEH U COCTOSHUS ITOKOSI.

. [lepBriit 3akoH HeroToHA. HEpLMAIbHBIE CUCTEMBI OTCUETA.

. Bropoii 3akon HeroTOHA 1 3aK0H BCEMHUPHOTO TATOTEHHUS.

. IMIIy1bC ¥ 3aKOH €ro U3MEHEHHS.

. Tpernii 3akoH HbI0TOHA U COXpaHEHHUE UMITYJIbCA 3aMKHYTON CUCTEMBI.
. Y1apel U pa3phIBbHI.

. [IoHsiTHE CHUITOBOTO MOJIA

. DneMeHTapHas pabora 1 paboTa Ha KOHEYHOM MEPEMEIIECHHUU.

. MOImHOCTS.

. Kunetnueckas sHeprus 1 3aKoH €€ N3MEHEHHMS.

. [loTeHManbHbIe CUIIOBBIE MOJISl U TOTEHIIMAIbHASI SHEPTUSL.

. MexaHnudeckast SHEpPIHs U 3aKOH €€ U3MEHEHMUS.

. KoHcepBatuBHbBIE CHCTEMBI.

. DJIeMEHTapHbIN yToJl TOBOPOTA U YII0Basi CKOPOCTh

. CBsI3b MEX/1y YIJI0BOM U TUHEHHON CKOPOCTSAMH.

. YTJI0BO€ yCKOpPEHUE.

. KacarenbHoe n HOpMasibHOE YCKOPEHHUSI BO BPALLIATEILHOM JIBHYKCHUHU
. Bpamarensnoe asuxenne ATT.

. MOMEHT UMIyJibca © MOMEHT CHUJIbI

. 3aKOH U3MEHEHMSI MOMEHTA UMITYJIbCA.

. MOMEHT uMIyJIbca U yIiloBas CKOpOCTb. MOMEHT HHEPLUH.

. OCHOBHOE ypaBHEHHE JMHAMUKHU BpamareabHoro ABmwxkeHuss ATT

. OceBble MOMEHTBI HHEPLIMA HEKOTOPBIX TEJ

. Teopema IlITeiinepa

. Pabora u kuHeTHUYECKass SHEPTHUS BO BpAIaTeIbHOM JIBUKCHHUH

. AHanorusa MexJly NOoCTylaTeIbHbIM U BpaIaTEIbHbIM JIBH)KCHHUSIMU.
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BOHpOCLI AJd IMOJATOTOBKH K 9K3aMEHY IO pa3aejry «BosiHOBasiu KBaAaHTOBAasI

15.
16.
17.
18.
19.
20.

21.

ONTHKA, ATOMHAA U siiepHasi PU3UKa»

HpOCTpaHCTBeHHaSI KOI€pC€HTHOCTD: KOI'CPCHTHBLIC 1 HCKOTCPCHTHBIC HCTOYHUKU. ITonsiTue JIy4da B
BOJIHOBOI ontuke. MHTEpdepenus nByx chepuueckux BoyH. [[pocTpaHCTBEHHBIN U ONTHYECKUN
X0J1. YcioBust HHTEPEPEHIINOHHOTO MAKCHMYMa U MHHIMYMa B CIIy4ae ABYXJIy4eBOM
uHTEp(EpeHINH.

Cxema Onra. CriocoOsl ee peanuzanun. Pazmep uHTephepeHIMOHHON KapTUHBI U JJIHA
KOT€PEHTHOCTH MCTOYHHKA H3ITyUeHHSI.

HHTepdepeHnms B TOHKUX IUICHKaX. [10JI0CH paBHO# TONIIUHEI B paBHOTO HakiaoHa. Kosbia
Hetorona. [Ipenensuas s vHTEpPEPEHIIMH TOJIIMHA TUICHKU U €€ CBA3b C JUTMHONH KOTePEHTHOCTH
WCTOYHUKA U3ITyYCHUSI.

ITpunnun I'oiirenca-®penens. Meton 3o @penensd. Jloka3zaTenbCTBO Ha €r0 OCHOBE
MPSIMOJTMHEHHOCTH pacIpOCTPaHEHHUS CBETA.

Judpaknus OpeHens Ha KPYyTIoM OTBEPCTHH U JIUCKE.

Hudpaxuus Opaynrodepa Ha memnm.

Hudpakuus OpayHrodepa Ha 0THOMEPHON PEIICTKE.

Judpakius Ha KpucTayundeckoi pemerke. @opmyna Bynsda-bparra.

OpHoMmepHas nudpakIMOHHAs pelIeTKa Kak CIIeKTPalIbHBIA HHCTpYMEHT. Pa3zpematomas cuna.

. JlnarpaMmma MHTEHCUBHOCTHU NoNepeyHON BOIHBL. CTeneHb KorepeHTHOCTH ocell. HopmanbHbie

KOOPJMHATHI.

. [onsipuzanus $pa3oBo-HEKOTEPEHTHBIX BOJIH. 3akoH Matoca. YacTHYHO MOJIIPU30BAHHBIN CBET.

. Homnspuzanus ¢a3zoBo-korepeHTHBIX BoJH. [110cKast. KpyroBas U 3JUIMNITHYECKAsT IO PU3AIINH.

. TerumtoBoe m3mydenue. 3akon Kupxroda. AdcomoTHO depHOe Teno u pyuakmmst Kupxroda.

. BelpakeHue crieKTpaibHO-00beMHOMN TNIOTHOCTH U3ITyUYSHHUS Yepe3 CPETHIO SHEPTHIO BOJTHOBOTO

COCTOSIHUSI PE30HATOpA.

Krnaccrueckuit 1 KBaHTOBBIN NOX0A K pacueTy ¢yakmun Kupxroda. @opmyna [Tnanka.
Bremnnii porodpdext. YpaBHenne DifHIITEHHA.

OS¢ ¢exr Komnrona.

JlaBieHue cBera.

@®otoHbl. KOpycKyIsspHO-BOIHOBOM Ayaau3M IEKTPOMAarHUTHOIO U3JIy4YEHHUS.

Mogenu ctpoenus aromoB. OnbITel Pesepdopaa. [Toctymare bopa. CepuanbHblii XxapakTep
W3JTy4eHHUs aTOMa BOAOPOa U BOJOPOAONOAOOHBIX aTOMOB.

Crpoenue anapa. EcrecTBeHHas 1 UCKYCCTBEHHAs! pafHOaKTUBHOCTD.
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