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1. Ileau ocBOeHHSI AMCIMILJINHBI.

K ocHOBHBIM 1eJIsIM OCBOCHUS AUCUUILIMHBI «DU3HKa» CIEAYET OTHECTHU:
— dopMHUpOBaHNE HAYYHOTO MHPOBO33PEHHSI U COBPEMEHHOTO (PU3UYECKOTO
MBIIUICHUS;
— MpUOOpeTeHrne NPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJISI H3yYCHUS
€CTECTBEHHOHAYYHBIX, 00MENPOPECCHOHATBHBIX U CIIEUATBHBIX JUCITUTUTIH
K ocHoBHBIM 3agauyam ocBoeHUsI AuCHUIUIMHBI «®Dusukay cienyer
OTHECTH:
— HW3ydenue oOmiet ¢u3nku B 00BEME, COOTBETCTBYIOIIEM KBaTU(UKAINH
CTIeIMAITUCTA.

2. MecTo nucuuninHbl B cTpykrype OII

HNuctumnaa «®dusuka» oTHOocUTCA K 0Oa3oBoit ywactu (B1.1.8) 6GazoBoro
nukia (b1.1) ocHoBHOM 0O6pa3zoBarenbHOM Tporpammbl crienpanuteTa (OOIT).
«Du3nka» B3aMMOCBSI3aHA JIOTMUECKU U COAEPIKATEIBHO-METOJIUYECKU CO
cneayromumu qucuurinaamu OOIT
B 6a3z0601i wvacmu 6azoseozo yuxna (b1.1):
- Briciias maTtemaTuka;
- TepMoanHamMuKa U TEILIONEPEIAYA;
- Mexanuka (Teopusi MEXaHU3MOB M MaIllvH);
- Mexanuka (CONpOTUBIIEHUE MaTEPHUAIIOB);
- DJEKTPOTEXHUKA U MPOMBINIICHHAS YJIEKTPOHHUKA.

3. [lepeyeHb MUIAHUPYEMBIX Pe3yJabTATOB 00y4eHHS MO TUCHUILINHE
(MOyJ110), COOTHECEHHbIE C MIJIAHMPYEMbIMHU Pe3yJIbTATAMH OCBOECHHS
00pa3oBaTe/IbHOM NMPOTrPaMMBI.

B pe3ynbrare OCBOEHMS AMCHMIUIMHBI (MOAYJIA) Yy O0OyYaromuxcs
bopMHpYIOTCA  CIIEAYIOUIME KOMIIETEHIMH M JOJDKHBI OBITh JIOCTUTHYTBI
CIeIyIOIME pe3yJibTaThl 00yuyeHUs Kak 3Tan (OpPMHPOBAHUSA COOTBETCTBYIOIIUX

KOMIICTEHIIWM:
B pesyasbTare
OCBOCHHUA
Kon o0pa3oBaTeILHOM Ilepevyenb miIaHMpyeMbIX pe3yJibTAaTOB
KOMIIeTeHI[UN NporpamMmbl 00yueHusi Mo TUCIUIJINHE

00y4aroIMICA 10JIKEeH
o0s1a1aTh

OK-1 COCOOHOCTBIO K 3HATH:




abCcTpakTHOMY
MBILUICHHIO, aHAIIU3Y,
CHHTE3Y

e lcrounuku nmoiaydeHus QpuU3ndecKux
3HaHUI B 00bEME, HEOOXOIUMOM IS
ocBoenus OOII

yMeTh:

e HaxonuTe 1 UCIIOIB30BaTh NCTOYHHUKH

(bU3MYEeCKUX 3HAHUT
BJIAJIETh:

® METOJIaMU TIOMCKA U PabOTHI C

HUCTOYHUKAMHU (PU3HYCCKUX 3HAHHMA

OIIK-1

YMCHUEC UCIIOJIB30BATh
OCHOBHBIE 3aKOHBI
€CTCCTBCHHOHAYYHBIX
JUCHUIIIINH B
npo¢eCCuOHAIBHON
NESTSIILHOCTH,
IPUMCEHATH MCTOABI
MaTeMaTu4YCcCKOro
aHam3a u
MOJICTTUPOBAHUS,
TEOPETUYECKOTO U
OKCIICPUMCHTAJIBHOT' O
WCCIICIOBAHMSI

3HATD:
3akoHbl HbIOTOHA 1 3aKOHBI COXPAHEHUS,
MPUHIUIIBI CICIIMAIBHON TEOPUH
OTHOCUTEIHLHOCTH DWHINTSHHA, JJIEMEHTHI
001Iei TEOPUH OTHOCUTEILHOCTH, JIEMEHTHI
MEXaHUKH KUJIKOCTEH, 3aKOHBI
TEPMOJAMHAMUKHU, CTATUCTUUECKUE
pacrnpeieNieHus], 3aKOHbI JIEKTPOCTATUKH,
MIPUPOTy MATHUTHOTO TIOJISI ¥ TIOBEJICHUE
BEIIIECTB B MArHUTHOM II0JIC, 3aKOHBI
AJIEKTPOMATHUTHON UHIYKIIUHU, BOJIHOBBIC
MPOLIECCHI, TEOMETPUYECKYIO U BOJTHOBYIO
ONTHKY, OCHOBBI KBAHTOBOW MEXaHUKH,
CTPOEHUE MHOTOJIEKTPOHHBIX aTOMOB,
CTPOCHHE aTOMHOTO sIpa, KiIaccu(uKaIio
3JIEMEHTAPHBIX YaCTHII;

YMEThb:

BBIJICISITH KOHKPETHOE (PU3HUECKOE
coJiepKaHue B MPUKJIAJAHBIX 3a7a4ax
po¢eCCHOHAIBHON JEATENHHOCTH;

peniaTh TUMOBBIC 3a/1a4H, CBSI3aHHBIE C
OCHOBHBIMH pazjiejaMu (HU3UKHU, UCITOJIH30BAThH
(u3HYeCcKre 3aKOHBI IPU AHATTU3E U PEIICHUH
npo6seM podecCHOHaTBHON IS TEIBHOCTH;
BJIAA€Th:

HaBBIKAMH TPOBEJICHUS (PU3NUECKUX
U3MEPEHUM, KOPPEKTHOMN OLICHKU
MOTPEIIHOCTEN TPU MPOBEACHUN
JKCIIEPUMEHTA;

4. CTpyKTYypa M cofepKaHue I CUUILTHHBI.

OO111as Tpy10€MKOCTh TUCUUILIMHBI COCTaBIsAET 12 3a4€THBIX €IMHULIBI, T.€.
432 akagemuueckux yacoB (M3 Hux 216 4yacoB — camocTosTenbHas pabdbora
CTYJIEHTOB).



Ha nepBoM Kypce BO BTOPOM ceMecTpe BblaeNseTcsl 4 3a4eTHbIE €IUHUIBI, T.€.

144 akagemMuyeckux dYacoB (M3 HHUX 72 dYaca — caMOCTOsITeNIbHas paborta
CTYJICHTOB).
Ha BTOpOM Kypce B TpeTbeM CEMECTpPE BbIIENsAeTCs, 4 3a4ETHbIE €IUHUIIBI, T.€
144 axanemMuueckux dYacoB (M3 HHUX 72 yaca — caMoOCTOsiITelbHas pabota
CTYJICHTOB).
Ha BTOpOM Kypce B 4eTBEpPTOM ceMecTpe BbIACIsIeTCs 4 3a4eTHBIE €AUHUIIBI, T.€.
144 axamemuueckux daca (M3 HUX 72 4YacoB — caMOCTOsiTelIbHas pabota
CTYJICHTOB).

Pacnipenenenne ayquTOPHBIX YacOB 1O BUJIaM 3aHITHI MPOU3BOIUTCS

CJIEIYIOIUM 00pa3oM.
Bropoii cemecTp: nekiuu — 2 yac B Henento (36 yacoB), 1abopatopHbie pabOThI —
1 gac B Henemnto (18 yacoB), ceMUHAphI U MPAKTHYECKUE 3aHATHUS — | Yac B HEAENIO
(18 gacoB) hopma KOHTPOIISI — HK3aMEH.
Tpernii cemectp: jekuuu — 2 4yac B Henento (36 yacoB), CEeMUHAPCKUE 3aHATUS —
1 gac B Henemto (18 wacoB), maboparopHsie padoTsl — 1 yac B Henemnto (18 yacon),
(dhopma KOHTPOJISI — HK3AMEH.
YerBeprThlii cemecTp: nekuuu — | yac B Hegemo (18 4dacoB), ceMHHapCKue
3aHsTUA — 1 yac B Henento (18 wacoB), mabopatopHbie pabOTH — 2 yaca B HEJIEIIO
(36 yacoB), ¢hopma KOHTPOJISI — IK3aMEH.

CrpykTypa u cojiepkaHue TUCUUIUTMHBI « DU3HKa» MO CpoKaM U BUIaM
paboThI OTPaKEHBI B IPUIIOKEHUH A.

5. Conep:xanue pa3aejaoB IUCHUNINHBI

Bropoii cemecTp
®duszuka u okpyxaronuii Hac mup. Ousuka u texnuka. [losnanue B dusmke.

Paznensr pusnkm.
MexaHnuka

OcHoBHas 3amaya MexaHWKU. Mexannuyeckoe nBuxkeHue. Cucrema oTcyera.
MarepuasibHas Touyka M aOCOMIOTHO TBepAoe Tteno. llocrynarensHoe W
BpalllaTEIbHOE ABWKEHUE Tena. Tpaekropus ABWXKEHHUs Teina. IlpsamonunenHoe u
KPUBOJIMHENHOE JBUKECHUE.

KunemaTuka mocTynareJbHOr0 ABUKECHUS
Teopuss otHocutTenbHOCTH [amunesd. IlonoxkeHne W €ro OTHOCHUTENBHOCTb.
ITepememienne u myTb. CKOpOCTh ABUKEHHS M €€ OTHOCUTENBHOCTh. [IpuHIUM
CylEpIO3ULIUM  JABWXKEHUU.  YCkopeHue. KuHemarnueckue  ypaBHEHUS
IIPSAMOJIMHEWHOIO PABHOMEPHOT'O ¥ PAaBHOIIEPEMEHHOI'O JIBUKEHUM.

KunemaTnka BpamaTejbHOIr0 ABHKEHUS



DNeMEeHTapHbli yTroJ IMOBOPOTAa M YIJIOBas CKOpocTh. CBs3b MEXIy
AJIEMEHTApPHBIM YTJIOM MOBOPOTA M 3JIEMEHTApHbIM IepeMelieHrueM. CBs3b MEXTY
YIJIOBOW W JIMHEMHOM CKOpPOCTAMH. YTioBoe yckopeHue. KacarenpHoe n
HOPMaJIbHOE YCKOPEHUS BO BpAILlaTEJIbHOM JIBMKEHUU. BpalarenbHOe NBHKEHUE
abcomotHo TBepaoro tena (ATT). CooTHomieHME MEXy BpallaTeIbHBIM U
MOCTYIATENbHBIM IBUKCHUSIMH.

JAMHAMHKA MOCTYNATEJIbHOI0 IBUKEHUS

[TonsiTue cuibl. AGCOMIOTHOCTD CUJIBI B KJIaccHuecKoi MexaHuke. [lonarus
PAaBHOJECUCTBYIOIIEW M  COCTOsSHMA  TokosA. IlepBeii  3akoH  HprotoHa.
Nnepumnaneasie cucteMsl otcuéra. Bropon 3akoH HeroTOHA M 3akoH BceMupHOro
TAroreHus. MMmynbc M 3aKOH ero usMeHeHus. Tperuid 3akoH HproToHa wu
COXpaHEHHUE UMITYJIbCA 3aMKHYTOM cucTeMbl. LleHTp macc cucrtembl. PeakTuBHOE
JIBHKEHUE.

PabGora 1 3Heprus npu NoCTynaTeJJbHOM JIBHKEHUHU

[TonsiTue cuinoBoro moss. DiaeMeHTapHas padoTa v paboTa HA KOHEYHOM
nepeMemieHn. MomHocTe. KuHeTtnyeckas 3HEpPruss M 3aKOH €€ H3MEHEHMS.
Teopema Kénura. IloTeHUnambpHbIE CWIOBBIE MOJII U NOTEHUMAIBHAS DHEPIHUS.
3aKOH WM3MEHEHHUs TMOTEHIMAIbHOW sHEepruu. HemoTeHuuanbHbIE CHIIOBBIE MOJI.
Ilone cun CONpOTHMBIIEHUS KAK IPUMEP HEMOTEHIHAIBHOTO CHUJIOBOTO IIOJIS.
Mexanuyeckas SHEPTHs 1 3aKOH €€ u3MeHeHus. KoHcepBaTUBHBIE CUCTEMBI.

JIMHAMHKa BpalIaTeIbHOI0 ABHKEHU S

MoMeHT wumIynbCa W MOMEHT CHJIbl. 3aKOH HM3MEHEHUS MOMEHTa
uMItyJibca. OTHOCUTENIBHOCTh MOMEHTA MUMITyJIbca. MOMEHT UMIyJibca U yTiIOBas
CKOpOCTb. MoMeHT uHepuuu. OCHOBHOE YpaBHEHHE JIMHAMUKH BpAIATEIBHOTO
newkeHust ATT. OceBble MOMEHTHI MHEPIMU HEKOTOpPHIX Tel. Teopema
[reitnepa. PaboTra W KHHETHYECKas: 3HEPryUs BO BpaIlllaTEIbHOM JBUKCHUMU.
IIpeueccus. AHaorusa Mexay NOCTYyaTeIbHBIM U BpaIllaTEIbHbIM JIBUKCHUSMMU.

OcHoBbI TepmoanHaMuKH (T/]) 1 MoJIeKyISIPHO-KHHETHYECKOM TEOPHH
crpoenus Bemecrsa (MKT)

TepMOIMHAMUYECKHUN U BEPOATHOCTBIN METOBI IIPU U3YYEHUU BHYTPEHHETO
cTpoeHMs BemecTBa. OCHOBHBIE MOJIOKEHUS MOJEKYJIAPHO-KUHETUYECKONW TEOPUHU
(MKT) u ee moaTBepkaeHusi. PaBHOBeCHbIE COCTOSIHUS BellecTBa. M ieanbHplid U
peanpHbIM ra3. YpaBHEHUS COCTOSIHUS MACAIBHOrO ra3a. 3aKOH paclpeaciiCHUs
ckopocteii MakcBemna. Omnwit IllTepHa. PacnpeneneHue yacTul € BBICOTOM.
bapomerpuueckas dopmyna. Onpenenenue yucina ABorajapo. [JnuHa cBoO6OIHOTO
mpoOera Mosiekyn. SIBnenuss mnepenoca (muddy3us, TEMIONPOBOIHOCTS,
BHYTpeHHee TpeHue). PeanbHble ra3pl. YpaBHeHue Ban-nep-Baansca. M3oTepmbl
Ban-nep-Baansca. Kpurnueckoe cocTosiHre BEIECTBA.



[Ipeamer tepmoaunamuku. Yucno creneHed cBOOOIBI MOJIEKYJ. 3aKOH O
PaBHOM DPACIPEICIICHUN SHEPTUM TEIJIOBOIO JIBUKEHHUS B COCTOSIHUM TEIJIOBOIO
paBHOBecusa. BHyTpeHHss dHeprus Kak (QYHKOHS  TEPMOIMHIMUYECCKOTO
coctostHus. IlepBoe Hawano TepmoamHaMuku. PaboTa u Temio AJjisl pa3IMuHbBIX
n3onpoueccoB Temmo€éMKOCTH HACANBHOTO Tra3a B PAa3IMYHBIX IPOLECCAX.
O6paTtumeble U HeoOpaTtumbie nporiecchl. Bropoe nauyano T/, TexHuyeckue 1UKIbL.
[Mukn Kapuo. DHtponus. Bo3pacranue 3HTpONMU B HEPABHOBECHBIX MPOIECCAX
WU30JIMPOBAHHOU CUCTEMBI.

Tpernii cemecTp
Hanpsizk€HHOCTB 3JIEKTPOCTATHYECKOI0 MOJIA
DIEKTPUYECKUN 3apsj] KaK MCTOYHUK 3JIEKTPOCTATHYECKOTO MOJs. 3aKOH
Kynona. [Ipuniumnel 6au3koneicTBus U ganbHoAeicTBus. [loHsTue dhuzmaeckoro
MoJIst. DJIEKTPOCTATUYECKOE TI0JIE KAaK YaCTHBIM CIydal (PU3MUECKOro TOJIs.
MaremaTudyeckue MOJsl Kak CHoco0 ONMUCaHWsA HENPEPhIBHO paclpenelaeéHHOM
Marepun. Hanpsok€HHOCTh Kak CHIIOBas XapaKTEPHUCTHKA JJIEKTPUYECKOTO IOJIS.
[IpuHuun  cyneprno3uuMM  JJIEKTPUYECKUX  TOJEHW B NPUMEHECHUH K
Hanpsok€éHHocTH.  [lonme  aumons.  OCOOEHHOCTHM  CHJIOBBIX — JIMHMM — TMOJS
HANPSHKEHHOCTU  DJIEKTPOCTATUYECKOTO MoJisl. IIOTOK BEKTOpa HANpPS)KEHHOCTH.
Teopema Octporpaackoro-I'aycca (OI') B Bakyyme. I[lpumenenue teopembr OI
IUTSL pacu€Ta HAanPsKEHHOCTU PacipeAeEHHbIX HCTOYHUKOB.
IHoTeHuMAJ 3JIEKTPOCTATHYECKOTO MOJISI
[ToreHUMANBHOCT  AJEKTpOCTAaTHYECKOTrO  mmonsA.  lloreHmman — kak
SHEPreTUYECKasi XapaKTEPUCTUKA DJIIEKTPOCTATHYECKOro mnojia. CBA3b MEXIy
HaNPsDKEHHOCTBIO M MOTEHUUAIOM. [[puHIMI Cynepno3nnmnm 3JeKTpOCTaTUYECKUX
MoJIel B MPUMEHEHUH K moTeHimany. Hanpsbkenue. PaboTa amekTpocTaTHaecKux
CHWJI Ha MepEMENIEHUHU MPOOHOTO 3apsiia. DHEPrUsl CUCTEMBI 3apsI/I0B.
JAM3JIeKTPUKH U IPOBOJHUKH B 3JIEKTPOCTATHKE
Jlusnexrpruueckas cpena. [Honspuzanus. Jvsnexrprueckas
BOCIIpUUMYMBOCTb.  Teopema OI' B nmodnekTtpuke.  [udnexrpruueckas
MTPOHULIAEMOCTb. DIIEKTpUUECKOE CMEILEHHE (MHAYKLMS). [lonsiTne
AIEKTPOCTATUYECKOTO MPOBOJAHUKA. Pacrmpenenenue 3apsiaa no €ro noBEPXHOCTH.
OnekTpuueckass €MKOCTh YEIMHEHHOTO NPOBOJHMKA. B3amMHas €MKOCTh ABYX
npoBOJHUKOB. KoHIeHcatopbl. OHeprus 3yekTpudyeckoro mojs. IInoTHocTs
JHEPIUHU JIEKTPOCTATUYECKOTO TTOJIS.
3aKOHBI NOCTOSIHHOTO TOKA
Bekrop mnornoctu Toka. Cuna Toka. 3akoH Oma B auddepeHmaibHoMl
dbopme. YnenpHOE compoTHBICHHE cpenbl. 3akoH Oma B MHTErpalibHOW (hopme.



ConpoTuBneHnue yvacTtka uenu. Diektpoasrkymas cuna (3/C) ydactka. 3akoH
Jlxoyns-Jlentia B uaTerpansHoit U B auddepeHmansHoin Gpopmax.

Marnerusm

MarauTHOE TOJIE W €ro BO3JACHUCTBUE HA ABWXKYyIIHecs 3apsanbl. Cuna
Jlopennia. MarautHas wuHaykiusa. Cuna Awmnepa. MarHuTHbBIE MOMEHT U
BO3JICCTBHE HA HETO MAarHUTHOrO Mouisl. MICTOUHMKM MAarHUTHOTO MOjsl. 3aKOH
buo-Cagapa-Jlarmaca. Marautsaslii notok. Teopema OI' 1 MarHMTHOTO MOJIS.
Pabota cunbsl Amnepa. 3akoH NOJHOTO TOKa U (usmyeckas Teopema CTokca B
BaKyyM€é M B MarHetuke. Hamps€HHOCTbP MarHuTHOro noJyisl. MarHuTHas
BOCIIPUMMYHUBOCTh M MarHUTHasl MPOHUIIAEMOCTbh. JIMHEWHbIE MarHeTUKH (Iua- U
napamMarHeTUK) U HeTMHEWHbIN MarueTuku (peppomarieTrku). HamaranuvBanue
(dbeppoMarHeTUKOB: KpuBas HAYaJbHOM HAMArHUYEHHOCTH, TMpeJeNbHAs W
HEIpeebHbIE NETIIN rucTepe3uca. JKECTKHUE U MATKAE MarHETUKH.
DJIEKTPOMATHUTHASI MHAYKIMS

3akon @apanes u npaBwino JleHna. BuxpeBoe 3yeKTpHUYECKOEe IIOJIE.
Camounnykuus. IlepexomHble MPOLECCHI B AICKTPUUYECKOM LEMH. DHEPrus
MarHUTHOTO MOJISI.

YerBepThlil cEMeECTP

Ypasuenus MakcBesia

Huddepenumanbabie onepaTopbl TEOpUH ToJid. VHTerpanbHble TEOPEMBI
teopun nodisi: ['aycca nu Crokca. [loTeHIIManbHbIE U BUXPEBBIE BEKTOPHBIE MOJIA.
CBeneHre MHTETPANIbHBIX YPaBHEHUH dJIEKTpoMarHeTu3mMa K auddepeHimaibHbIM
ypaBHeHUsIM MakcBesia. Tok cmenienus.

Kosiebanus

I"apmonuyeckue KOJIeOaHMsI. HuddepennmansHoe ypaBHEHHE
rapMOHUYECKUX KOJeOaHWil u ero oOrmiee pemieHne. BekTopHOE MpeacTaBiIcHUE
TapMOHUYECKUX byHKIMA. Mexanuueckue MAasiTHUKMU. NneanbHbii
KoJie0aTenbHbI KOHTYp. ['apMoHMYeckue KoieOaHus ¢ PHEPreTUYeCKOrl TOUKH
3peHus. 3aryxarommue KosieOaHus. BbpIHyXkAeHHbIE KojeOaHus. Pe3onaHc
aMIUIUTYy1bl. Pe30HaHC CKOpOCTH. AMIUIMTY/la TIOIJVIOIIEHUS MW AaMIUIATY]a
JTUCTIEPCUH.

BouHbI

Bo3mymienus wmexanunyeckoud cpenbl. BonHOBoe ypaBHeHHWe. BwiBOJ
BOJIHOBOTO YpaBHEHUSI U3 ypaBHeHUU MakcBesuia. CBOICTBA AJIEKTPOMArHUTHBIX
BOJIH. ['apmonmnueckue BoisiHbL. Da3zoBas ckopocth. [lnnHa BOaHBL BonHOBOU
BEKTOp. IHTEHCUBHOCTh TapMOHUYECKON BOJHBI. [lakeThl TapMOHUYECKHX BOJIH.
I'pynnoBast ckopocts. J[iinHAa KOrepeHTHOCTU. BpeMst KOrepeHTHOCTH.



HNurepdepenuus

SBnenne wHTepdepennmn. Korepertaoie mcrounnku. HeoOxomumbie u
JOCTAaTOYHBIE  yCIOBUS ~ KOT€PEHTHOCTH  HMCTOYHHMKOB.  WHTepdepeHius
chepuueckux BOJAH. Onruueckuil xoxa. YcinoBHs — HMHTEP(EPEHLIHUOHHOTO
MaKCUMyMa M MUHHMYMa. YCIIOBHE€ BpeMEHHOW KorepeHTHocTH. Cxema IOHra.
Nurepdpepeniuss B ToHkux I1iéHkax. Kompua Herorona. IIpoctpancTBeHHas
KOTE€PEHTHOCTb.

JAndpakuus

Asnenue nudpaxnuu. I[Mpunnun Iroirenca-®penens. 3oubl Dpenens.
[IpssMONTMHEMHOCTh pacnpocTpaHeHUs CBeTa B OfHOpoaAHOU cpenae. dudpakums
@peHenst Ha KPYIJIOM OTBEPCTHUM. Y CIOBUE T€OMETPUUYECKOW ONTHUKHU. Y CIIOBHE
mudpakuuu Opaynrodepa. HAudpakuusa OpayHrodepa Ha menu 1 Ha OTHOMEPHOM
mudpakuuonHoit pemérke. Judpakums dpaynrodepa Ha kpucramiax. YcCIoBHE
Bynwsda-bparra.  Paspemaromass  crmocoOHOCTh  AM(PPAKIIMOHHOW — PEHIETKH.
AnpTepHaTUBHOEe mpuHIUNy [lolirenca-dpenens onucaHue IuUpaKiuu:
napametp audpakuuu. Jundpakuus @paynrodpepa cxoadmuxcss BojaH. OnucaHue
muppakuun  PpayHrodepa IUIOCKMX BOJIH €  TOMOLIBIO  COOTHOIICHHS
HEOIIPEIECIIEHHOCTEN.

Hoasipusauus

[TorrlepeyHOCT, BOJIH MW MOJSPU3ALMOHHBIE  siBIICHUS. [[unarpamma
WHTEHCHUBHOCTU. MaTpuna KOTE€pEeHTHOCTH M CTENEHb KOTEPEHTHOCTU OCEM.
Hopmanbubie koopaunatel. [lonspusanuss B (a3oBO-HEKOT€PEHTHBIX BOJIHAX:
HETOJIIPU30BAHHBIN  CBET; IUIOCKOIOJSIPU30BAHHBIA CBET; 3aKOH Mairoca;
YaCTUYHO MOJSIpU30BaHHbIN cBeT. [lonspusanus B (pazoBO-KOrepEeHTHBIX BOJIHAX:
JeBass W MpaBas AJUIMOTHYECKAsl TMOJSIpU3alusl; KpyroBas MOJSpU3AIUSL.
OnTtuyeckn akTuBHBIE cpeabl [lomsipu3anmoHHBIE METOMABI: 3aKOH bprocrepa;
JBOMHOE JIy4YEIIPETIOMIIEHUE; TUXPOU3M.

IIpoxo:kaenue cBera yepe3 U30TPOIHBIE BELIECTBA.

B3anmopneiictBue ceera ¢ BeniectBoM. llormomenue cBera. lucnepcus
CBETA.

KBanToBOONTHYECKHE ABJICHUS

TennoBoe uznydyeHue. JHEpreTuyecKasi CBETUMOCTh, OCBEIIEHHOCTD U
MOTJI0MIA0IIas CIocOOHOCTh. PABHOBECHOE TEIIOBOE U3ITyYEHHE U 3aKOH
Kupxroda. @ynkuus Kupxroda u adbcontotHo uéproe teno (AYT). 3akon
Credana-bonbiimana, 3akonsl Buna. ®opmyna [Tnanka. Buemnuii hotosaddexr.
O¢pdext Komnrona. ®oronsl. KopmyckynspHo-BOIHOBOM Ayanu3M JUis
AJIEKTPOMArHUTHOIO M3inydeHus. /[aBienue cBera. BHEIHUN 1 BHYTPEHHHMN
dhoroaddexr. Dpdhextk Kommnrona.



AToMHas pusuka

Mopnenu ctpoenus aroma. Onwitel Pesepdopma. Atom Bogopoaa o bopy.
['maBHOE kBaHTOBOE uncio. CepuanpHas popmyna bansmepa. OnbiT @panka u
I'epua. TopMO3HOE 1 XapaKTEPUCTHUECKOE PEHTITEHOBCKOE U3IIyUEHHE.

JIEeMEHTbI KBAHTOBOM MEXaHUKHU

I'mnoreza  pme-bpounma. Bosmnma — pe-bpoiiss. DOKcnepuMeEHTaNIbHBIE
JIOKa3aTENbCTBA BOJHOBBIX CBOMCTB MUKpOYacTUL. CTaTUCTUYECKUN CMBICI BOJIH
matepun. [lonstue BomHoBoM ¢yHkuuu (B®). Ilpunuun cynepno3unuu.
CootHomieHus Heonpenenéunoctel I'eitzenbepra.

Atom Bopopona no peaunrepy. OpOuTaibHOE U MarHUTHOE KBAHTOBBIE
yucna 3yekTpoHa. CnuvH 3JIeKTpoHa. MeXaHWYEeCKHMi M MAarHUTHBIA MOMEHTBI
MHOTI'03JIEKTPOHHOTO aroMa. Ilpumuiun Ilaynu. Pacnpenenenue 31€KTpOHOB IO
DHEPreTUYECKUM YpPOBHAM. @Pusnueckas OCHOBA NEPUOJMYECKOM CHUCTEMBI
a1eMeHTOB Menaeneesa.

DJIeMeHThI s1/IepHOi (PU3UKH

ATOMHOE SpO W €ro XapakTepUCTHKU. EcTecTBeHHass W HMCKYCCTBEHHas
PaAMOAaKTUBHOCTb. XapakTEPUCTHKU aib(da-pacnaaa, Oera-pacnaaa, ramma-
pacnaga. CTpoeHuEe aTOMHBIX SIAEP.

5. O6pa3oBaTresibHbIE TEXHOJIOTHH.

Meronuka mnpenonaBaHus JUCHUIUIMHBL «PuU3MKa» MpeaycMaTpUBacT
UCIIOJIb30BAaHUE PA3UYHBIX (OPM MPOBENEHUS TPYNIOBBIX U WHIUBUIYATbHBIX
ayJIUTOPHBIX 3aHATHH B COYETAaHWM C BHEAYAUTOPHOM paboOTONl C IEbIo
dbopMHpoBaHUS U pa3BUTH MPO(HECCUOHATHHBIX HABBIKOB CTYICHTOB.

1) MWsznoxeHwe JIGKIIMOHHOIO  MaTepuajia [0  psAay  pa3lielioB
conpoBokaaercs npeseHTanusamMu Microsoft Office PowerPoint, Bkarouarommmu
WCITOJIb30BAaHUE TEKCTOB, (DOTOCHUMKOB, PUCYHKOB, CXE€M, MOJICTICH, BUPTYaTbHBIX
AKCIIEPUMEHTOB.

2) B xoae nekuuii mpOBOASTCS JEMOHCTPALIMOHHBIE SKCIEPUMEHTHI C
MCIIOJIb30BAaHUEM HKCIIEPUMEHTAIbHOM 0a3bl Kapeapsl.

3) CryaeHTbl BBINOJHAIOT  JabopaTopHble  pabOThl  (PU3NYECKOTO
npakTukyma B jaboparopusix kadenpsl «Duszukay. YdyeOHbIE MaTepHasbl IS
CaMOCTOATENIBLHON padOThI MO MOATOTOBKE K JIOMYCKY M K 3allldTe Ja0opaTOPHBIX
paboT CTYNEHTHI MOTYT MOJIYy4YaTh JUCTAHIIMOHHO C caiTa Kadeapsl.

4) IlpoBepka pe3ynbTaTOB BHEAYJIUTOPHOW  pabOTBI  CTYJECHTOB
OCYIIECTBIISIETCS C TIOMOIIBIO TPOBENEHUSI OJAHKOBBIX TECTOB, KOHTPOJBHBIX
paboT, ompoca, 3amuThl Ja00paTOPHBIX paboT, a TakKe HaMUCaHUs pedepaToB Ha
3a/IaHHBIC TEMBI.



6. OnleHOYHBIE CPeICTBA /I TEKYIIero KOHTPOJIA YCIIeBaeMOCTH,
NMPOMEKYTOUYHOM ATTeCTAUM M0 MTOTraM OCBOEHHUS TUCHHUILUINHBI U Y4eOHO-
MeToAu4YecKoe odecrieyeHue caMOCTOATEIbHOMH padoThI CTY/1E€HTOB.

B mporecce oOydeHUsi HUCIHONB3YIOTCS CIEIYIOMIME OIEHOYHBbIE (HOPMBI
CaMOCTOATENIBHON pabOThl CTYJIEHTOB, OLEHOYHbBIE CPEACTBA TEKYILIErOo KOHTPOJIS
YCIEBAEMOCTH U MPOMEXYTOUHBIX aTTECTAIII:

Bo BTOpOM cemecTpe

— BBITIOJIHEHUE U 3aIlIUTa YETHIPEX TAOOPATOPHBIX PA0OT M0 MEXAHUKE;

— BBITIOJIHEHUE JIBYX KOHTPOJIBHBIX padoT;

— MIPOBEICHHE OJTHOTO OJAHKOBOT'O TECTUPOBAHUS;

— peryiaspHoe NpoOBEeACHNE YCTHBIX OIIPOCOB;

— HanucaHue pedepara Ha TEMbI TUIPOMEXAHUKH, TEPMOJIUHAMUKH U
MOJIEKYJISIPHO-KMHETUYECKOTO CTPOEHUS BEIIECTBA;

— 9K3aMeH 1o pasneny «MexaHuka, MoJIeKyJisipHas (GU3UKa U TEPMOIUHAMUKAY).
B 1peTrhemM cemecTpe

— BBINOJIHEHHE U 3aIIUTa YETHIPEX JIaOOpaTOPHBIX padOT MO ANEKTPOMArHETU3MY;
— BBIIIOJIHEHHE JIBYX KOHTPOJIBHBIX padoT;

— IIPOBEJICHUE OJHOI0 OJIAHKOBOI'O TECTUPOBAHHUS;

— peryJiipHOE MPOBEJIECHNUE YCTHBIX ONPOCOB;

— DK3aMEH 10 pa3feny «JIEKTPOMATrHETU3M, KOJICOaHUD).

B yeTrBepTOM CcemecTpe

— BBITIOJIHCHHE U 3aIlIMTa YETHIPEX JTJa0OPATOPHBIX PaOOT IO OITHKE;

— BBITIOJTHEHHE JIBYX KOHTPOJIbHBIX padoT;

— TIPOBEJICHHE OJTHOTO OJIAHKOBOTO TECTUPOBAHUS;

— peryJsipHOE MPOBEICHUE YCTHBIX OMPOCOB;

— HamucaHue pedepara Ha TeMbl KBAHTOBOW MEXaHUKH, aTOMHOU (PU3UKH,
sepHon (pu3uKw;

— 9K3aMeH 1o pasneny «BomHbl, onTrka, aToMHas GU3HKAY).

OOpa31ipl 3a1aHmiA IS TPOBEICHUS TEKYIIETO KOHTPOJIS: KOHTPOJILHBIX
paboT, BOIIPOCOB JAJIsl YCTHOTO OMPOCa, TECTOBBIX 33JaHUM, TeM pedepaTos,
BOMPOCOB TSI 3a4€Ta M 9K3aMEHOB, a TakK K€ OMJIETOB /s 3a4€Ta U HK3aMEHOB
MIPUBEICHBI B MPUIIOKEHUN 2.

6.1. ®oH/I O1IEHOYHBIX CPEJICTB /M MPOBeIeHUs MPOMEKYTOUHON aTTeCTAMU
00y4JaImnxcs Mo JUCHUIIMHE (MOYJIIO0).



6.1.1. IlepeyeHb KOMIETEHIUII ¢ YKa3aHUEM 3TAaNoOB UX (OpMHUPOBaHNS B
npouecce 0CBOeHUs 00pa30BaTeJbHON MPOrPaAMMBI.

B pe3ynbTaTe 0CBOCHUS TUCUUIIIMHBI (MOAYJIIS1) (POPMUPYIOTCS CIEAYIOIINE
KOMIIETCHIINH:

Kon B pesyabTaTe ocBoOeHUs 00pa30BaTeIbHON POrPAMMBI
KOMIIeTEHUMH | 00y4AKOLIUiiC 10JIKEeH 00/121aTh

OK-1 CIIOCOOHOCTHIO K a0CTPAKTHOMY MBIIIUICHHIO, aHAIIU3Y,
CHUHTE3Y
OIIK-1 Cr1ocoOHOCTh HCHOIB30BaTh MaTEMAaTHUECKHE,

€CTECTBCHHOHAYYHbIE U UH)KEHEPHbIC 3HAHUS JIJIs1 PELLICHUS
3a/1a4 CBOeH mpodeccuoHanbHOM AeSTEILHOCTH

B mpomecce ocBoeHusi oOpazoBaTeIbHON MPOTPAMMBI JTaHHBIE KOMIETEHITUH, B
TOM YHCIE WX OTJEIbHBIE KOMIIOHEHTHI, (HOPMHUPYIOTCS TMOATATHO B XOJE
OCBOCHHSI OOYYAOMIMMHUCS IUCIUIUIMH (MOJyJIeH), TPAKTUK B COOTBETCTBHH C
y4eOHBIM TUIAHOM M KaJ€HJapHBIM TpakoM y4eOHOro mpoiiecca.

6.1.2. Onucanue noka3areJsieid ¥ KpUTEpHeB OLICHUBAHUSA KOMIIETEHIUIA,
(opMupyeMBbIX 10 HTOTaM OCBOEHMS IV CHUILIUHBI (MO1YJIs1), ONMUCAHUE KA
OlleHMBAHHUA

[TokazaTeneM OIlEHMBAHUS KOMIICTCHIIMA Ha pa3IMYHBIX »dTamax uX
dbopMHpOBaHUA  SIBISIETCS  JOCTHMIKEHHE  OOyYaroUUMHUCS  IJIAaHUPYEMBIX
pE3yIbTaTOB O0YUEHHUS 10 AUCIHUIUINHE (MOIYJIIO).

Kpurtepun ouennBanus

Iokazarennb
2 3 4 5
OK-1 - cmoco0HOCTH K CAMOOPTraHU3ALMHN U CAMOOOPA30BAHMIO
3HATh: OO6yuaromuiics Ooyuatommiicss | OOyuatomuiic | OOyuarommics
HCTOYHUKHU JEMOHCTPHUPYET JNEMOHCTPHPYET | A JEMOHCTPHUPYET
HOJTyYEHUS HIOJIHOE HEIOJIHOE JEMOHCTPUPYE | IIOJIHOE
3HaHUH 10 OTCYTCTBHE HUJIU COOTBETCTBHE | T YACTUYHOE COOTBETCTBHE
¢dusuke B HEJ0CTaTOYHOE CIIEYIOIINX COOTBETCTBHE | CIEAYIOLINX
00BEMeE, COOTBETCTBHUE 3HaAHUH: [ (14%{011170'¢ 3HAaHWUH: OH
HEOOXOIMMOM | CIEAYIOMIUX OCYILIECTBISIEM | 3HAHUI: HaXoauT Habop
JUII OCBOCHHS | 3HAHWM: OH HE BI} ITOMCK OCYILIECTBIISIEM | HCTOYHUKOB
OOII 3HaeT MHPOPMALIMOH | BIH TIOMCK 3HaHUi 10 PusmKe,
HCTOYHHUKOB HBIX HY’KHOM IOUCK | TO3BOJISIONINN
HYKHOU HCTOYHMKOB HE | HY)KHOU PAaCKpBITh




uHbopMaIun

SIBJISIETCS
[TOJIHEIM, T10
pany
MoKa3aTesiei,
oOyuaromuiics
HCIIBITHIBAET
3HAYUTEILHEIE
3aTpyTHCHUS
npu
OTIEPUPOBAHUHT
MOYEPITHY THIMU
3HAHUSMU TIPH
UX MepeHoce Ha
HOBBIE

uHbOopMaIuu
SIBIISIETCS
MOJIHBIM, HO
JIOITY CKarOTCS
HE3HAUUTENIbH
BI€ OIINOKHU,
HETOYHOCTH,
3aTpyAHEHUS
npu
AHATTUTUYECKH
X OMepanmsx.

HCCIETyeMYIO TEMY
BO BCEU MOJTHOTE.

CUTYyallUH.
yMeTb: OO6yuaromuiics Ooyuaromuiicss | OOyuatomuiic | OOyuaromuiics
HAXOJIUTh U HE yMeeT WU B JIEMOHCTPHUPYET | 5 JIEMOHCTPHPYET
CIOJIb30BATh HEJI0CTaTOYHOMH HETOJIHOE JEMOHCTPHUPYE | MOJIHOE
UCTOYHUKH CTETICHH yMEeT COOTBETCTBHE | T YACTUYHOE COOTBETCTBHE
3HaHUH 110 HAXOJUTh U CIICAYIOLINX COOTBETCTBHE | CJIEIYIOLINX
busuke UCTIOJIb30BaTh YMEHHUH: CIICAYIOIIHX YMEHUH: HAXOUTh
UCTOYHUKHU HaXOJUTh U YMEHUH: U UCIIOJIb30BaTh
3HaHWH 110 WCTIONIB30BaTh | HAXOJIUTh U WCTOYHUKH 3HAHUH
busuke UCTOYHUKHU UCIOJIb30BaTh | MO (PU3HKE .
3HaHUH 1O UCTOYHUKU CB00601HO
¢busuxe. 3HAHUM 110 ornepupyer
Homyckatorcss | pusuke. pUOOpPETEHHBIMU
3HAUYUTENIbHBIE | YMEHUs YMEHUSIMH,
OmHOKH, OCBOCHBI, HO MIPUMEHSIET UX B
MPOSIBIISIETCS JIOITyCKAIOTCSA | CUTyalUsIxX
HE/IOCTaTOYHOC | HE3HAYUTEIbH | MOBBIIICHHON
Th YMEHH, IO | ble OIIUOKH, CJIO’KHOCTH.
pamy HETOYHOCTH,
rokasaresei, 3aTpyAHEHUS
oOyuaroluiicss | nmpu
UCTIBITHIBACT aHAJTUTUYECKH
3HAQUHUTENBHBIC | X ONEpanusX,
3aTpyAHEHUS nepeHoce
npu YMEHHUH Ha
ONEPUPOBAHUM | HOBBIE,
YMEHUSIMU TIPH | HECTAHIAPTHBI
UX MEPEeHOCce Ha | € CUTYyaluH.
HOBBIE
CUTYyallUH.
BJIAJIeTh: OO6yuaromuiics Ooyuatomumiicss | OOyuatomuiic | OOyuaronmiics B
Mertonamu HE BIIQJICET WM B | BIIAJICET sl 9ACTHYHO MOJTHOM 00beMe
MIOUCKa U HEJI0CTaTOYHOMH METOAaMHU BJIaJICET BJIaJIeeT METOJaMU
paboThI ¢ CTETICHH BIIQJICET | TMOMCKA U METOAAMHU MOMCKa U pabOTHI C
UCTOYHUKAMHU | METOJIaMH ITOMCKA | pabOTHI C MIOUCKA U UCTOYHUKAMU
3HaHUH 1O U paboThI € HUCTOYHUKAMU | paboTHI ¢ 3HaHU# 1o usmke,




duznke

UCTOYHUKAMHU
3HaHUH 1O
duznke

3HAHUM 110
¢busnke,

JIOITY CKaroTCs
3HAYUTCIIbHBIC
OIIINOKH,
MPOSIBIISIETCS
HEI0CTAaTOYHOC
Thb BIAJCHUS
HaBBIKAMH 110
pany
rnokazarteJeit,
OO6yuarommmiics
HUCIBITHIBACT
3HAYUTCIIbHBIC
3aTpyAHEHUS
npu
MIPUMEHEHUU
HaBBIKOB B
HOBBIX
CUTYyalHUsIX.

UCTOYHUKAMU
3HAHWUM 10
¢busuke,
HaBbIKU
OCBOEHBI, HO
JIOITy CKaOTCs
HE3HAYUTEIIbH
BI€ OIINOKHU,
HETOYHOCTH,
3aTpyAHEHUS
pu
AHAIIMTHYECKHU
X OIepanusx,
IIEPEHOCE
YMEHHUH Ha
HOBBIE,
HECTaHIapTHBI
€ CUTYallHH.

cBOOOIHO
MIPUMEHSET
MOJTyYEHHbBIE
HaBBLIKU B
CUTYAaLMIX
MOBBITIIEHHON
CIJIOJKHOCTH.

OIIK-1 - YMEHHUE UCIT0JIB30BATh OCHOBHBIC 3aKOHBI €CTCCTBCHHOHAYYHBLIX JUCHHUILIMH B
HpO(l)eCCHOHaJIbHOﬂ ACATECJIbHOCTH, IPUMEHATDb METOALI MATEMATHYIECCKOI0 aHAJIU3a U
MOAC/IHPOBAHUSA, TCOPETUICCKOI0 U IKCIICPUMEHTAJBHOI'0 HCCJICTI0OBAHUA

3HaTh:
OCHOBHBIE
3aKOHBI U
HOHSTHSA
busuku u
OCHOBHBIE
¢duznyeckue
METO/IBI
UCCIICI0BaHUS

OOyuarommmiics
JIEeMOHCTPHPYET
MIOJTHOE
OTCYTCTBHE WUJIN
HEJ0CTaTOYHOE
COOTBETCTBUE
CJIETYOIINX
3HAHUM:
OCHOBHBIX
3aKOHOB U
HNOHATUN (HUZUKHU
U OCHOBHBIX
bu3HIeCcKrX
METO/I0B
UCCJIEJIOBAHUS

OO6yuarommmiicst
JEMOHCTPUPYET
HETIOTHOE
COOTBETCTBHE
[ (10%{011170'¢
3HAHWUM:
OCHOBHBIX
3aKOHOB 1
MMOHATHH
¢bu3uku u
OCHOBHBIX
buznuecKux
METOJIOB
HCCIIeIOBAHUS.
Jonyckarores
3HAYUTEIbHbIC
OIIMOKH,
MIPOSIBISIETCS
HEJIOCTaTOYHOCT
b 3HAHHUH, 110
pany
IoKa3aTesie,
oOyyJaroruiics
HCTIBITHIBACT
3HAYUTEIbHBIC
3aTpyAHEHUS
pu

OO6yuarommmiicst
JIEMOHCTPHUPYET
JaCTUYHOC
COOTBETCTBHUE
CIIEYIOIINX
3HAHUU:
OCHOBHBIX
3aKOHOB U
MOHATUN PU3UKHK
1 OCHOBHBIX
(bU3UIEeCKUX
METOJI0B
UCCIIEIOBaHMS,
HO JIOTYCKaIOTCA
HE3HAYUTEILHBIC
OIIIMOKH,
HETOYHOCTH,
3aTpyIHEHUS TPU
AHATUTUIECKIX
oTeparusix.

OO0yuarommmiics
JI€MOHCTPHUPYET
MOJTHOE
COOTBETCTBHE
CIICAYIOTIHX
3HAHUU:
OCHOBHBIX
3aKOHOB U
MOHATUN (HU3UKHU
Y OCHOBHBIX
(buzmIecKux
METOIOB
WCCIICIOBAHMS,
CBOOOTHO
OTIepUpyeT
proOpEeTEHHBIM
Y 3HAHUSIMHU.




OIepUPOBAHUU
3HAaHUSMH U TIPU
uX MepeHoce Ha
HOBBIE

CUTYyallUu.
yMeTb: OOyuaromuiics | OOyuaronuiics | OOyvaromuiics OO6yuaromuiics
NPUMEHATh HE YMEEeT WIN B | IEMOHCTPUPYET | IEMOHCTPUPYET | AEMOHCTPUPYET
3HAHUA 110 HEJOCTaTOYHOM | HEIIOJIHOE 4aCTUYHOE IIOJIHOE
¢dusnke K CTETIEHU YMEET | COOTBETCTBUE COOTBETCTBHE COOTBETCTBHE
pELLEHUIO IIPUMEHATH CIIEYIOIINX CIIEYIOIINX CJIEIYIOIINX
MIPAKTUYECKUX | 3HAHUS 110 YMEHUN: YMEHHU: YMEHUN:
3azad4, dusuke x IPUMEHSTh PUMEHSTh IIPUMEHSTh
UCIIOJIb30BaTh | PEILIECHUIO 3HaHUA 110 3HaHUA 10 3HaHUSA 0
MaTEMAaTUYECK | MIPAKTHUECKUX ¢busuke K ¢dusuke K ¢busuke K
Ui anmapar 3azad4, PELICHHUIO pELIECHUIO0 pELIeHNUIO
IIPY BBIBOJIE UCIIOJIb30BaTh IIPAKTUYECKHUX NPAaKTUYECKUX MPAKTUYECKUX
duznyeckux MaTeMaTU4YecKui | 3azad, 3ajad, 3ajad,
3aKOHOB, anmnapar npu HCII0JIb30BaTh UCII0JIb30BaTh HCII0JIb30BaTh
IUTAHUPOBATh U | BBIBOJIE MaTeMaTHYeCKU | MaTeMAaTUYECKUN | MaTeMaTHYECKH
BBITOJIHATh bu3nueckux il anmapar npu | anmapar npu il anmapart npu
yueOHoe 3aKOHOB, BBIBOJIE BBIBOJIE BBIBOJIE
9KCHEPUMEHTAN | IUVIAHUPOBAaTh U | (PU3NYECKUX buznueckux ¢buznueckux
BHOE U BBITOJIHSTD 3aKOHOB, 3aKOHOB, 3aKOHOB,
TEOpeThyecKkoe | yueOHoe IUIAHUPOBaTh U | IJIAHUPOBATH U IUTAHUPOBATh U
UCCJIEIOBAHUE | SKCIIEPUMEHTaNb | BBIMOIHSTD BBITIOJHATD BBITIOJTHATH
dusnueckux HOE U yuebHoe yuebHoe yuebHoe
SBJICHUN TEOPETUYECKOE | HIKCHEPUMEHTAl | 3KCIEPUMEHTANIb | HKCIIEPUMEHTAIb
UCCIIEJOBaHKE BHOE U HOE U HOE U
buznyeckux TEOPETUYECKOE | TEOPETHUECKOE TEOPETUUECKOE
SIBIICHUI HCCIIEIOBaHUE UCCIIEIOBaHUE UCCIIEIOBaHUE
(bU3IIeCcCKuX (bU3IIeCKUX (buzmIecKux
SIBJICHUM. SBJICHUM. YMEHUS | SBICHUM.
Jomyckatorcs OCBOEHBI, HO CBo0601HO
3HAYUTENIBHBIE | JOIyCKAaKTCs OIIEpUpPYET
OLIMOKH, HE3HAYUTEJbHbIE | MPUOOPETEHHBIM
IIPOSIBIISAETCS olHOKH, U YMEHHSIMH,
HEJ0CTAaTOYHOCT | HETOYHOCTH, MIPUMEHSET UX B
b YMEHHUH, IO 3aTPyAHEHUS NPH | CUTyaLUsiX
pany aHAJIUTUYECKUX MOBBILLIEHHON
IIOKa3arteneu, olnepanusx, CJIOKHOCTH.
oOyuaroluiicss | mepeHoce yMeHH
UCTIBITHIBACT Ha HOBBIE,
3HAYUTENIbHbIE HECTaH/IapTHbIE
3aTpyJHEHUS CUTyaLUu.
npu
OIIEpUPOBAHUU

YMEHUSAMH [IpU
UX IIEPEHOCE Ha
HOBBIE
CUTYaLH.




BJIAJeTh: OO6yuaromuiics OOyuarommiics | OOyuaromuics OO0yuaromuiics B
CHCTEMOM HE BIIQJICET WM | BIIaJIeeT YaCTUYHO MIOJTHOM 00beMe
TEOPETHUYECKHUX | B cCUCTEeMOI BIIaJIeeT BIIaJIeeT
3HaHUH 1O HEJOCTAaTOYHOW | TEOPETHYECKUX | CUCTEMOMU CUCTEMOM
dusuke, CTETeHU BNaJeeT | 3HAHUI MO TEOPETUUECKHIX TEOPETHUECKHUX
METOJIOJIOTUEH | CHCTEMOM ¢busnke, 3HaHUU MO 3HAHUU 1O
U METOAaMHU TEOPETHUYECKUX | METOJOJIOTUEH U | u3uKe, ¢busuke,
¢bu3nUecKoro 3HAHUH 110 METOJaMu METOJIOJIOTHEN U | METOJIOJIOTHEN U
JKCIIEpUMEHTa, | (pusuke, (buznyecKoro METOJIaMU MeTOJIaMU
HaBBIKAMHU METOOJIOTHEH U | DKCIIEpUMEeHTa, | (pu3myecKoro ¢bu3nIeckoro
pelieHus MeTOaMHI HaBbIKaMU AKCIIEPUMEHTA, IKCIIEPUMEHTA,
KOHKPETHBIX ¢du3ugeckoro peteHus HaBBIKAMU HaBBIKAMU
3a/a4 u3 9KCIIEPUMEHTa, | KOHKPETHBIX pelieHus pelieHus
pasHBIX HaBBIKAMU 3a7a4d U3 pa3HBIX | KOHKPETHBIX KOHKPETHBIX
obmnacreit pelieHus obmnacreit 3a]a4 U3 pa3HbIX | 3a/1a4 U3 Pa3HBIX
¢bu3uku Ha KOHKPETHBIX ¢bu3nky Ha obmacreii pusuku | obmacren
YpOBHE, 3a/1a4 U3 pa3HbIX | YPOBHE, Ha YpOBHE, ¢bu3uKH Ha
COOTBETCTBYIO | oOnacTeid COOTBETCTBYIOI] | COOTBETCTBYIOIIE | YPOBHE,
em buzuku Ha €M TpeOOBaHUsAM | M TpeOOBaHUSIM COOTBETCTBYIOIIL
TpeOOBaHUAM YpPOBHE, obmenpodeccro | obmenpodeccron | eM TpeOOBaHUIM
oOmienpodeccu | COOTBETCTBYIONI | HAJIBHOM abHOMN obmienpodeccro
OHAJILHOMU eM TpeOOBaHUSM | MOATOTOBKU MOATrOTOBKHU HAJIbHOU
MOJITOTOBKHU obmenpodeccro | GakamaBpa mo OakanaBpa 1o MOATOTOBKH
OakanaBpa 0 | HaJIbHOMN HAIpPaBJICHUIO B | HapaBJIEHHUIO, OaxayiaBpa 1o
HANpPaBIEHUIO | MOJATOTOBKU HETMOJTHOM HABBIKM OCBOEHBI, | HANPaBJICHHUIO,
OakayiaBpa 1o 00BeEME, HO JIOMYCKAIOTCS | CBOOOJTHO
HaTpPaBIECHUIO JIOTyCKaITCsS HE3HAYUTENbHBIE | PUMEHSET

3HAYHUTEIIbHBIC OIIMOKH, MOJTyYeHHBIE

OLIUOKH, HETOYHOCTH, HaBBbIKU B

MIPOSIBIISIETCS 3aTpyAHEHUS MPH | CHUTyalusxX

HEJOCTATOYHOCT | aHAIUTUYECKUX MTOBBIIIEHHON

b BIIQJICHUS oTepanusx, CJIO’KHOCTH.

HaBBIKaMU 110 nepeHoce yMeHui

pany Ha HOBBIE,

MOKa3aTene, HECTaH/IapTHbIE

OOyuaromuiicst | CUTyaIuu.

UCTIBITHIBAET

3HAYHUTEIIbHBIC

3aTpyIHEHUS

pu

MPUMEHEHUU

HaBBIKOB B

HOBBIX

CUTYyaIHUsX.

Ikanbl OUECHUBAHUA Pe3YJbTATOB INPOMEXKYTOYHOM AaTTECTAUMH M HX
OIIMCaHHE:

d)OPM(l npomeofcymouuoﬁ ammecmauuu’ IK3amen.



[TpomesxyTouHas arrectanus o0ydarmuxcs B popMe dK3aMeHa MPOBOIUTCS
M0 pe3yJibTaTaM BBITIOJHEHHUS BCEX BUOB y4eOHOUH pPabOThI, MPEayCMOTPEHHBIX
y4eOHBIM IIJIAHOM IO JAaHHOW JWCIUIUIMHE (MOIYJII0), MPU STOM YUYHTHIBAFOTCS
pe3ynbTaThl TEKYIIETO KOHTPOJIA YCIEBAEMOCTH B TeueHHe cemectpa. OreHka
CTETICHU JTOCTHKCHHS OO0yYaIOIIMMHUCS TUIAHUPYEMBIX PE3YyJIbTAaTOB OOyUCHHUS IO
TUCIUIUTHHE (MOIYJII0) TPOBOAMTCS TPEMOAAaBaTEIeM, BEIYIINM 3aHATHS II0
TUCUUIUIMHE  (MOJYJII0)  METOJAOM  dSKcmepTHoW  omeHku. [lo  urToram
IPOMEKYTOYHOM aTTeCTAllMH IO JUCIHMIUIMHE (MOIYJII0) BBICTABIISICTCS OIICHKA
COTIIMYHOY, «XOPOIIO», «yIOBICTBOPUTEIHLHOY» WIIN «HEYIAOBIECTBOPUTEIILHO.

K npomescymounoii ammecmayuu OONycKaiomcs. mMoaAbKO CMYyOeHmul,
BLINONHUBWUE BCe BUObL  VUYeOHOU pabombvl, npedycMompeHuvle pabouell
npozpammou no oucyuniure «Dusuxay (ycnewHo Hanucasuiue KOHMPOJIbHbLIE
pabomul, ycnewlHo npowileowiue Mmecmol, BbINOIHUGWIUE U  3AUWUMUBULILE
nabopamopusie pabomul, HAnUcaswiue u 3auumusuiue pegepam)

HlIxana oyenuganusn Onucanue

Buinonnensi 6ce 6uovl yuebdbnoii pabomel, npedycmompeHmbvie
yueoHvim naanom. Cmyoenm oemoncmpupyem coomeencmaue
3HaHULL, YMeHUll, HABbIKO8 NPUBEOCHHBIM 8 MabIuyax noxkasameetl,
0 onepupyem npuoopemeHHbIMU 3HAHUAMU, YMEHUAMU, HAGLIKAMU,
IO npUMeHsiem ux 6 CUMyayusax nosvluleHHoU croxcHocmu. Ilpu smom
Mozym 6blmb OONYUeHbl He3HauUmenbHble OWUOKU, HeMOYHOCMU,
3ampyoHeHus npu aHATUMUYECKUX Onepayusx, nepeHoce 3HaHuu u

yMeHMZZ HAa Hoewble, Hecmaﬂdapnmble cumyayuu.

Buvinonnenwvi 6ce 6uovl yuebnoti pabomul, npedycmompeHubie
yueonwvim naanom. Cmyoenm oemMoHCmpupyem HenoHoe,

Xopowo NPABUIbHOE COOMBEMCMEUE 3HAHUL, YMEHUL, HABbIKO8
npusedeHHbIM 8 mabauyax nokazameinetl, 1bo eciu npu 3mom Ovliu
oonyujervl 2-3 HeCyujecmeenHble OUUOKU.

Buinonnenwvi 6ce 6uovl yuebnoii pabomol, npedycmompeHivie
yuebHwvim naanom. Cmyoenm 0eMOHCmpupyem coomeemcmaue
Yooeremeopumenvro | 3nanuil, 8 KOMoOpPom oceeweHa OCHO8HAs, Haubolee BadCHAS YACTb
Mamepuana, Ho npu 3Mom OONYWeHa 00HA 3HAYUMENbHAS OUUOKA
UYL HEMOYHOCMb.

Heyooeremsopumenvn | He ebinonnen 00un unu donee 6udos yuebnou pabomet,

0 npeoycmMompenHuvix yueoHvim nianom. Cmyoenm demoHcmpupyem
HeNnoJHoe COOMBencmaue 3HaHull, YMeHUll, Ha8biK08 NPUBEOEHHbIM
8 mabauyax noxazameieti, 0ONYCKarOMcs 3HavumenbHvle OUUOKY,
NposABIAemcsi OMCYMCmaue 3HaHUull, YMeHUll, Ha8blK08 No psoy
nokasameinet, Cmyoenm UcCnvlmvléaem 3HAYuUmenbHble




3ampyOHeHus NPU ONepuUpPoSanUY SHAHUAMU U YMEHUAMU NPU UX
neperoce Ha Ho8ble CUMYAYUlU.

@®OoHJ| OLEHOYHBIX CPEICTB MPEICTaBIE€H B MpWIOKEHUsAX 1 m 2 k paboueit
IIPOrpaMMe.
7. YueOHO-MeTOAMYECKOEe U MH(OPMALIMOHHOE o0ecevyeHmne
TUCHUILTHHBI.
a) OCHOBHAs JMTepaTypa:
1.T.N. Tpodpumona, «Kypc dpuzuxum», 2012.
2.A.I'"'YeptoB, A.A.BopoOneB, «3anaunuk o gusuke», 2008.
3.10.A.bpaxkun, B.H.CuzaxoBa, A.M.Uebantok, «MexaHnuka, 1a00paTopHbie
pa6oter 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, HO.A.bpaxkun, B.IL.JIeBun u 1p. «BomHoBas onruka,
naboparopHbie padboTel NeNe 3.01-3.11», 2004
0) 1OMOJIHUTEIbHAS JIUTEepaTypa:
1.H.I1.Kanamuaukos, M.A.CmonapipeB «OcHoBbI pusukm» Tom 1, 2003
2N ATanctan, A.E. Topckuit, H.K.IacuukoB u gap. «J/lunamuka
MOCTYNATEIbHOTO ABMKEHUS», Ta00paTOPHbIN mpakTukyM 312-2, 2008
3.A.10. My3sbruka, H.Il.Kamamnukos. H.B.TpyOunumna u ap. «3aKoHbI
COXpaHEHUs MPHU MOCTYNATEIbHOM ABUKEHUN, TA00OPATOPHBIN MPAKTUKYM
312-4,2008
4.B.I1.Kpacun, A.E. I'opckuii, B.B. MakcuMeHko U Ap. «DIEKTPOCTATHKAY,
nabopatopHbIil mpakTukym 312-8, 2008
5.A.10. My3biuka «MarauTHoe 1oJie B Cpeax», JabopaTOPHbBIN MPAKTUKYM
312-11, 2008
6.B.A.3araiinoB, A.E.I'opckuii, H.K.I'acuukoB u np. «KonebaHusi u BOJIHBI,
nabopaTtopHbIil mpakTukym 312-15, 2008
7.A. K. Macnos, B.I. Tlonos, B.Il. Kpacun u np. «dudpakuus ceray,
naboparopHsblil nmpaktukym 312-18, 2008

B) IPOrpaMMHoOe odecreyeHre 1 HHTePHeT-pPecypChbl:

[TporpammHoe obecrieueHre He MPeayCMOTPEHO.

[lone3nple  yuyeOHO-METOAMYECKHME U  HWH(POPMAIIMOHHBIE MaTepUaJIbI
NpEJCTABJICHBl Ha caiite: http://mospolytech.ru/index.php?id=4540

1. MarepuajibHO-TeXHHYECKOE o0ecriedYeHue JUCHMILIMHBI.
e Tpu cnenmanu3nupoBaHHbie yueOHbIe JabopaTopun kadeapsl «Duznkay mo
mexanuke: Aya. [IK314, TIK321, IIK 332, ocHalleHHblE, B TOM YHCIE,
UCIIOJIb3YEMbIMHM B JJAHHOW paboueil mporpamme J1a0opaTOPHBIMU YCTaHOBKaMM:



«Omnpenenenune mwioTHOCTH Tem», «MammmHa ATByna», «KoadduimeHTt moie3sHoro
JNEUCTBUSA NIPYKUHHOM MyIIKW», « MasTHuK Makcsemiay.

e J[Be ciennanu3upoBaHHbIe yueOHbIe JlabopaTtopun kadeapsl «Pu3nka» 1mno
anektpomarnetusmy: aya. [IK331, IIK317, ochHaiieHHble, B TOM 4YHCIIE,
MCIIOJIb3yeMBIMH B JIAaHHOM paboueii mporpamme 1ab0paTOPHBIMHU YCTAaHOBKAMMU:
«MccnenoBanue XapaKTEpPUCTUK AIIEKTpOCTaTHYECKOro mnoss», «M3mepenue
YAECIBHOTO  CONPOTUBJIEHUS  IpoBoaa»,  «l3MepeHwe  ropu3oHTaIbHOU
COCTaBJISIFOIIEH MAarHUTHOTO MOJsl 3€MJIM C MOMOIIBI0 TaHTE€HC-TAIbBAHOMETPAY,
«MccnenoBanue neTiv rucTepesrca B pa3auyHbIX MaTepraiax»

eJ[Be crnienuanu3upoBaHHble yueOHbIe Jadopatopuun Kadeapsl «Dusznkay mo
ontuke: ayna. [IK315, TIK333, ocHalieHHble, B TOM YHCJIE, MCIOJIb3yEMbIMU B
JIaHHOM paboueil mporpamme jabopaTopHbIMU YycTaHOBKamu: «MccnegoBanue
BBIHY>KJIEHHBIX KojieOaHuii cTpyHb», «l3ydenue wuHTEepdepeHun cBeTa C
nomoteto Ourpusmbl Openens», «MccnenoBanue audpakuuu dpaynrodepa Ha
T pakiuoOHHON peméTke», «OnpeneneHne KOHIEHTPAIMH CaXapHOToO pacTBopa
CrIoco0OM BpAIIEHUS IIJIOCKOCTH OIS PU3AIIAN

2. Meroanuyeckue peKOMEeHIANUH JJIS CAMOCTOATEILHOU Pad0ThI
CTYJEHTOB
Tema 1. «BBenenue B puanyeckuii 17a00paTOPHBIN NPAKTUKYM.

CTyneHT JOKEeH TMOATOTOBUTHCS K YCTHOMY OINPOCY B XOJIe MOJITOTOBKU K
JOMYCKy K JabopatopHOil paboTe, BBINOJIHUTH JabopaToOpHyr0 paboTy U
MOJITOTOBUTHCS K MPEACTABICHUIO PE3yJIbTATOB U3MEPEHUH Ha €€ 3aluTe

Tema 2. «kKunemaTuka IMOCTYIIATCIIbHOT'O ABUKCHUA).

CTYI[GHT JOJDKCH IIOATOTOBUTBCA K YCTHOMY OIIpPpOCY HW pPCIIUTL 3aJdaydu,
npcajaaracMbIC Ha CCMHUHAPCKUX 3aHATHUAX I CaMOCTOATCIIBHOIO PCIICHHA, A
TaKoKC IIOATOTOBUTLCA K BBIIIOJTHCHHUIO KOHTpOJII:HOﬁ pa6OTI>I.

Tema 3. «/[uHamMUKa MOCTYMATEILHOTO JABHKCHUS.

CTyaeHT JOJKEH TMOJATOTOBUTHCA K YCTHOMY ONPOCY M PEIIUTh 3aadd,
mpeajiaraeMble Ha CEMHHAPCKUX 3aHATUSX IS CaMOCTOSITEIIBHOTO pEIIeHUs, a
TaKKe MOJATOTOBUTHCS K BBHIOTHEHHUIO U 3aIlIUTE Ta00paTOPHOI pabOTHI.

Tewma 4. «PaboTta 1 3HEPrus B MOCTYNATEIbHOM JABUKEHUNY.

CTyaeHT JOJKEH TMOATOTOBUTHCA K YCTHOMY OINPOCY M PEIIUTh 3aadH,
mpeajlaraeMble Ha CEMHHAPCKUX 3aHATHSAX IS CaMOCTOSTEIIBHOTO pEIICHUs, a
TaK)K€ TIOJATOTOBHTBHCS K TECTHPOBAHWUIO W K BBIMOJHCHUIO M 3aIlHUTE
1a00paTopHOI PabOTHI.

Tema 5. «KunemaTnka BpaliaTCJIbHOI'O ABUKCHU).

CTyneHT JO0JKEH MOATOTOBUTBCS K YCTHOMY ONPOCY U PEUIUTh 3aJayd,
IpeIlaracMble Ha CEMUHAPCKUX 3aHATHUAX JJIs1 CAMOCTOSITEIbHOTO PELICHHUS.

Tema 6. «/[uHamMuKa BpalaTeIbHOTO ABMKECHUS.



CTyaeHT JOJKEH TMOJATOTOBUTHCA K YCTHOMY ONPOCY M PEIIUTh 3aadH,
mpeajiaraéMble Ha CEMHHAPCKUX 3aHATHUSX IS CaMOCTOSITEIIBHOTO pElIeHUs, a
TaK)K€ TIOJITOTOBUTHCS K KOHTPOJIBHOW pPabOTe W K BBIMOTHCHUIO W 3aIUTE
1abopaTopHOI PabOTHI.

Tema 7. «OcnoBbl TepmoauHamuku (TJ]) u MonekyIsIpHO-KUHETUYECKOMN
teopuu ctpoenus Bemectsa (MKT)».

CTyAeHT NOJKEeH peluTh 3aJaul, MpejuiaraéMble Ha CEMUHAPCKUX 3aHATUAX IS
CaMOCTOATENLHOTO PEIlIeHUs], U Hamucath pedepar.

Tewma 8. ((HaHpH}KéHHOCTI) AJICKTPOCTATUUCCKOTO I10JI».

CTyneHT JAOJDKEH TMOATOTOBUTHCS K YCTHOMY OINPOCY M PEIIUTh 3adadH,
MpEJIAraéMbI€ HA CEMHUHAPCKUX 3aHATHUSIX JJI1 CaMOCTOSATEJIBLHOTO PEIICHMS, a
TaKKe TOJATOTOBUTHCS K BBITTOJTHEHUIO U 3aIIUTE JJa00paTOPHOI pabOTHI.

Tema 9. «IloTeHIaN 3JIEKTPOCTATUIECKOTO OIS,

CTyAaeHT JOJKEH TOATOTOBUTHCA K YCTHOMY ONPOCY M PEIIUTh 3aadd,
mpeaiaraeMble Ha CEeMHHAPCKUX 3aHATUSX IS CaMOCTOSITEIIBHOTO pEIIeHUs, a
TaK)K€ TIOJITOTOBUTHCS K KOHTPOJIBHOW pPabOTe W K BBIMOTHCHUIO W 3aIUTE
nabopaTopHOI PabOTHI.

Tema 10. «/IudnexkTpuKu 1 TPOBOAHUKHU B DIIEKTPOCTATHKEY.

CTyneHT JOKEH IOATOTOBUTBCS K YCTHOMY ONPOCY M PEUIATHh 3aJayd,
IpeAJIaracéMble HA CEMUHAPCKUX 3aHATUSIX JIJISL CAMOCTOSATENIBHOTO PELICHHUS.

Tema 11. «3aKOHBI TOCTOSHHOT'O TOKA).

CTyaeHT JOJKEH TMOJArOTOBUTHCA K YCTHOMY ONPOCY M PEIIUTh 3a]ayH,
npeajaraéMple Ha CEMHUHAPCKHUX 3aHIATHSAX JUJII CaMOCTOATENBLHOTO pEIICHHs, a
TaK)K€ TIOJITOTOBUTHCS K KOHTPOJIBHOM pPabOTe€ M K BBIMOJIHEHUIO M 3aIUTE
nabopaTopHOI pabOTHI.

Tema 12. «Marsetusm».

CTyaeHT JOJKEH TMOATOTOBUTHCA K YCTHOMY ONPOCY M PEIIUTh 3aadd,
npeaiaraeMble Ha CEeMHHAPCKUX 3aHATHUSAX IS CaMOCTOSITEIIBHOTO pEIIeHUs, a
TAaK)K€ IMOATOTOBUTHCS K TECTUPOBAHWIO M K BBIMOJTHCHUIO W 3allUTEe JIBYX
71a00paTOPHBIX PadoT.

Tema 13. «DneKTpOMarHuTHAasE UHIYKIUSD.

CTy,)ICHT AOJDKCH IMOATOTOBHUTLCA K YCTHOMY OIIPOCY W PpPCIIWUTL 3ajdaydu,
mpeaiaaracMbIC Ha CCMUHAPCKUX 3aHATHUAX HJIA CAMOCTOATCIbHOI'O PCIICHU .

Tema 14. «YpaBHeHus: Makcgesiay.
CTyZIeHT JOJKEH MOJITOTOBUTHCA K YCTHOMY OIPOCY.
Tema 15. «Konebanust u BOJHBI.

CTyneHT JO0JKEeH MOATOTOBUTHCS K YCTHOMY ONPOCY U PELIUTh 3aJayd,
MpelaracMble Ha CEMHUHAPCKUX 3aHATUAX JJISI CAMOCTOSITEJIbHOTO PELICHUS, a



TAK)K€ TOJTOTOBUTHCA K KOHTPOJIBHOW pabOTe W K BBIMIOJHCHHUIO U 3aIUTe
nabopaTopHOU paboTHI.

Tema 16. «uTepdeperums.

CTyaeHT JOKEH TOATOTOBUTHCA K YCTHOMY OINPOCY H PEIIUTh 3a1add,
mpeajiaraeMble Ha CEMHHAPCKUX 3aHATHUSAX IS CaMOCTOSITEIIBHOTO pEIICHUs, a
TaKK€ TIOATOTOBHTHCS K TECTHUPOBAHWUI0O W K BBINOJNHCHUIO W 3aIlUTE
nabopaTopHOM PabOTHI.

Tema 17. «{udpaxiumsy.

CTymeHT JOMKEH TOJITOTOBUTHCS K YCTHOMY OMNPOCY U PEIIUTh 3a/ayd,
npeyiaracMble Ha CEMHHAPCKUX 3aHATHSIX JUIS CaMOCTOSITEIBHOTO DPEIICHUs, a
TaKK€ TOJATOTOBUTHCS K TECTUPOBAHUI0O W K BBINOJIHEHUIO ¢ 3alllUTe
nabopaTopHOIl paboTHI.

Tema 18. «Ilonsapuzanms.

CTyAaeHT JOJKEH TOATOTOBUTHCA K YCTHOMY ONPOCY M PEIIUTh 3aadd,
mpeaiaraeMble Ha CEeMHHAPCKUX 3aHATUSX IS CaMOCTOSITEIIBHOTO pEIIeHUs, a
TaKK€ TOATOTOBHTHCS K TECTUPOBAHWUI0O W K BBINOJTHCHUIO W 3aIlUTE
nabopaTopHOI PabOTHI.

Tema 19. «kKBAaHTOBOOIIOTUUECKHUE SIBJICHUA).

CTyneHT JOKEH IOATOTOBUTBCS K YCTHOMY ONPOCY M PEUIATHh 3aJayd,
IpeAJIaracéMble HA CEMUHAPCKUX 3aHATUSIX JIJISL CAMOCTOSATENIBHOTO PELICHHUS.

Tema 20. «DneMeHTbl KBAHTOBOU MEXAHUKUN).

CTyneHT JOJDKeH CaMOCTOSITENIbHO TOoa00paTh Marepuall Mo TeMe W HalucaTh
pedepar.

1. MeToauyeckue peKoOMeHIALUM A IpenojaBares

KoHTposibHbIE pabOTBl MUUIYTCS HAa CEMHHAPCKUX 3aHATHAX. Bpems
HaIlUCaHUA KaXJI0H KOHTPOJBHOM paboThl JOKHO cOCTaBisATh 20 MHHYT.
Kpurepun OLEHKM KOHTPOJBHOW pPabOThl B COOTBETCTBUM C IIyHKTOM 6.1.2
cienyromue: 2 — pemeHue 3a1aun GakTUUYeCK He HayaTo; 3 — pelleHue Hayaro,
HaIMCaHbl MPaBWIbHbIE UCXOAHbIE (OPMYIIbI, HO OTCYTCTBYIOT BBIBOJbI U3 HUX;
4 — peuieHne ecTb, HO C HEAOYETAMM, HAPUMEP, NPHU HAIWYUU IPABUIBHOTO
000CHOBaHHOIO OTBETa B OOLIEM BHJE AOIMYIICHbI BBIYMCIUTENIbHBIE OLIMOKU;
5 — moay4eH npaBUIbLHBIA 000CHOBAHHBIN YUCIICHHBIA OTBET.

birankoBoe TecTMpOBaHUE MPOBOAUTCS HA CEMUHAPCKUX 3aHATUAX. B Tecre
CTYJCHTY MpeajaraeTcs MITh 3aJaHui. TecT OIEeHUBaeTCs MO JBYXOaNIbHOU
IKaJie: 3a4€T-He3a4€T. TecT 3a4nThIBACTCs, €CIM TPU 3aJaHMs W3 IISITH CIEJIAaHbI
BEPHO.

VYCTHBIN OIPOC MPOBOJUTCS HA JEKIMOHHBIX 3aHATHUAX B BHUJE JUCKYCCUU
Mo MpeajaraeMbiM BOIPOCAM M SIBIISAETCS MHTEPAKTUBHOM (POpPMON MpOBEACHUS
3aHaTUsA. OH NOoJDKeH 3aHuMaTh He MeHee 30% BpeMEHM JIEKIIMOHHBIX 3aHSATHN.



Bomnpock!l ais ycTHOTO orpoca KenaTelbHO JIOBECTH 10 CTYAEHTOB 3apaHee, N0
JIEKIIMOHHOTO W3JIOKCHUSI MaTepHhasia, TakK, 4TOObl OHU CMOTJIM CaMOCTOSITEIIbHO
MOATOTOBUTHCS K MPOBEACHUIO JUCKycCcuU. [Ipum oOIleHKe JIeKTOp MOKEH
YYUTHIBATh AKTUBHOCTb CTYJEHTOB W PE3yJIbTaTUBHOCTH HX OTBeTOB. Ilocie
KaXJI0W JHUCKYCCHUU OIpPENENseTcs] TPyINa CTYJCHTOB, MOKA3aBIIUX HAWTYUIIUN
pesyinbTaT. KpomMe 3TOro, yCTHBIH ONpPOC NPOBOAUTCS TMPU JAOMYCKE K
nabopatopHoil padote. B aToMm ciiydae pe3ynbTaT OLIEHUBAETCS MO JBYXOAITbHON
mkane: 3a4ér-He3auér. Jlo Tex mop, moka He OyjaeT mosyuyeH 3a4éT, pabora He
MOJKET CUUTATHLCS 3AIUIIEHHOM.

Tembl pedepatoB 0OBABISAIOTCS JEKTOPOM B Hadaie cemecTpa. [IpoBepka
pedepaToB ocymiecTBiseTca JEKTOpoM. OIlleHKa MPOU3BOJUTCS MO KPUTEPHUSIM
11.6.1.2 B otHOIIEHNU KoMrnieTeHIuu OK-7.

[Iporpamma  cocraBieHa B COOTBETCTBUU C denepaibHbIM
rOCYJJapCTBEHHBIM O00pa30BaTEIbHBIM CTaHAAPTOM BBICHIErO0 OOpa3oBaHUs MO
cnenuanbHOoCcT  18.05.01 «XMMHYeCKasi TEXHOJOTHS 3JHEPrOHACHIIMIEHHBIX
MAaTEepPHUAJIOB U U31eJIHII»

IIporpammy cocraBuJn:
npodeccop, 1.¢.-M.H. /Kpacun B.I1./
JOTICHT, K.(.-M.H. /My3bruka A.FO./

IIporpamma yTBep:k1eHa Ha 3acenanum Kageapsl “Pusuka”
« _» 2017 r., mpoTtokon Ne

3aBeayromumii kadeapou
npodeccop, a.¢.-M.H. /Kpacun B.I1./

CoracoBaHo:

3aBenytromuii kapeapoi/PykoBoauTenn

o0pa3oBaTeIbHON MPOrpaMMBbl / /




[Tpunoxenue 1 x
B 3 paboueii mporpamme
MUHUCTEPCTBO OBPA30BAHMA U HAYK POCCUMCKOU ®EAEPAIIVN

DEJIEPAJIBHOE 'OCY AAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUPEXXIEHUE BBICIHIEI'O OBPA30OBAHUA
«MOCKOBCKHWH NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH MOJIUTEX)

Crermanerocts: 18.05.01 XUMMYECKAS TEXHOJIOI'MA SHEPTOHACBIIIEHHBIX
MATEPHUAJIOB 1 U3AEJIMN

OII (mpodmiib): « ABTOMaTH3MPOBAHHOE MTPOU3BOICTBO XUMUYECKHUX MPEATIPUATUI
dopma 00yueHus: OUHAS

Bun npodeccuonanshoii aesrensuoctu: (B coorBerctBun ¢ ®I'OC BO)

Kadenpa «Duznkay

OOHJA OHEHOYHBIX CPEJACTB
O ITMCHUII/IMHE «®u3uka»

CocraB: . Ilacopt hoHIa OIICHOYHBIX CPEJICTB

II. Onrcanue OLIEHOYHBIX CPEJICTB:
1. KoMIIeKThl KOHTPOJIbHBIX padot (K/P)
2. Temsl pedeparos (P)
3. BOMIPOCHI MO TEMaM JUCIUIUINHBI K YCTHOMY ompocy (YO)
4. ¢onna trectoBbix Bompocos (T)
5. TpuMepHbIe BOIPOCHI JUIs 3alIUTHI JabopaTopHOoit padotsl (3JIP)
6. oOpasen OmieTa Ui HK3aMeHa BOIPOCHI JUIsl MOATOTOBKH K 9K3aMeHy (J)

CocTaBuTteu:

npodeccop, 1.¢.-m.H. Kpacun B.I1., crapmmii npenogasatens, Ky3nenosa H.M.

Mocksa, 2019rox



Tabmauua 1

IHACIHHOPT ®OHJAA ONEHOYHbBLIX CPEACTB

OU3UKA

DI'OC BO 18.05.01 «XumMu4yeckasi TEXHOJIOTHSI JHEPTOHACHIIICHHBIX MATEPHAJIOB U U3eJIMD»

B npoiiecce ocBoeHUs JAHHOM TUCIUIUIMHBI CTYACHT (QOPMUPYET U IEMOHCTPUPYET CIIEAYIONINE 00IEeKYJIbTYPHbIe KOMIIETEHMU:

Baagern:
METOJJaMU TOWCKa W PaboOThl C
MCTOYHUKAMU 3HAHHUU 10 Ppu3nke

KOMIIETEHIIUA IlepeyeHb KOMIIOHEHTOB Texnosorusa |Popma Crenenu ypoBHeii 0CBOeHHSI KOMIIeTeHM
NH- OOPMYJINPOB- (¢opmupoBa  |oHEHOYHOIO
JEKC KA HUSA cpeacrBa**
KOMIIeTeHI U
17
OK-1 (cnocoonocms x 3HATB: TTeKITHS, YO, ba3oBblil ypoBeHb
abcmpakmuomy VICTOYHUKY NOJTyYEHUs 3HAHUN camocrositen  3JIP, - criocoOeH chopMyIupoBaTh U PACKPBITh
IMblULTEHUTO, 1o ¢usuke B 00bEMe, bHas padora, [P MpeUIOKEHHYIO (PU3NYECKYI0 po0iIeMy, a Tak
ananuzy, cunmesy HE00X0IMMOM JJIs1 OCBOCHHUS CEMHHAPCKHE K€ M3JI0KUTh TPAJULIMOHHBIE ITyTH €€ peIeHHsI
OOII BaHATHS, [loBbIlIeHHBI YPOBEHD
YMeTn: BBITIOJTHEHHE - - C1IocoOeH c(hOpMYIHPOBATH U PACKPHITH
HaXOAWUTh U UCTIOJIb30BaTh mabopaTtopH MpeIOKEHHYIO (PU3NUECKyI0 podiieMy,
VMCTOYHUKHU 3HAHUN 1O (pU3NKe bIX paboT W3JI0’KUTh TPAAULIMOHHBIE ITyTH €€ PEeLICHMS, a

TaK e € COBPEMEHHOE COCTOSTHHE H
COBPEMEHHBIE CIIOCOOBI €€ perIeHus

B npouiecce ocBoeHUs JAHHOM NUCHUIUIMHBI CTYACHT (QOPMUPYET U IEMOHCTPUPYET clieyolre o0menpogeccuoHaIbHble KOMIETEHINHU:




**_ CokpartieHus: pOpM OILICHOUHBIX CPEICTB CM. B pruiokeHuu 2 K PIL.



OIIMCAHHUE OHEHOYHbBIX CPEJACTB

[Ipunoxenune 2
K paboueif mporpamme

Hepeqeﬂb OLCHOYHBIX CPEACTB 10 JTUCHUIIJINHE «Dusuka»

Haumenosan [IpencraBnenue
No
0C ue Kparkast XapaKkTepHCTHKa OLIEHOYHOTO CPE/ICTBA OICHOHOIO CPEACTBA
OLICHOYHOTO B ®OC
Kontponenas [Cpenctso TPOBEPKU MEHHI MIPUMEHATH
P pes POBEp Y P KoMIutekT KOHTpOIBbHBIX
1 pabota [MOJIydeHHbIE  3HAaHUS U1 peuleHus  3ajaad .
3aJJaHui 10 BapHaHTaM
(K/P) OTIpEIETICHHOTO TUIIA 110 TEME UJIU pa3ieny
[IponyKT camocCTOsTENbHOM paboThl  CTYJEHTAa,
[PEJICTABISIIONIMI  cOO0M KpaTKoe U3JI0XKEHHE B
MMICHBMEHHOM  BHUJE IOJYYEHHBIX  pE3yJIbTaTOB
Pedepar TEOPETHUUECKOr0 aHalu3a OINpPENeJICHHON Hay4YHOU
2 dep P bel Y Temsbl peepaTon
(P) (yueOHO- HCCIIEeIOBAaTENBCKON) TEMBI, TJE€ aBTOP
packpbplBaeT  CyThb  HCCIEAyeMOW  MpoOJIeMBbl,
MPUBOAUT pa3IUYHbICE TOYKH 3pPEHUS, a TaKKe
COOCTBEHHBIE B3TJIS/IbI HA HEe.
CpencTtBo  KOHTpPOJS,  OPraHM30BAaHHOE  Kak
crieruanbHas O6ecena meaaroruaeckoro paboTHUKA C Bompoch! 110
YcTHBIN onpoc (00y4YaroNUMCHs Ha TeMBI, CBS3aHHBIE C M3y4aeMoOun
3 - TeMam/paszenam
(YO) NMMCHIMIUIMHON, W PAacCUNTAHHOE Ha BBISICHEHHE e —
o0BeMa 3HAHUI O0YUaIOIIETroCs MO OMPEIEICHHOMY
pasneny, TeMe, mpoosemMe | T.1I.
Cucrema CTaH/IapTU3UPOBAHHBIX 3a/laHuH,
Tecr MMO3BOJISIFOIIAs ~ aBTOMATH3UPOBATH  MPOLIE .
4 n p . pon IWPY Donx TecTOBBIX 3agaHn
(T) M3MepeHUs YpOBHS  3HAHUI U yMEHu#
oOyJaroIerocs.
3 CpencTtBo TIPOBEPKM YMEHHUM UM HABBIKOB TIO
ammra
6o I;ITO Hoji [ACTIOE30BAHHIO naboparopHoro obopymoBanuss u | I[IpumepHbIe BOIPOCHI
5 pg 6OTEI M3MEPUTEIBHBIX puOopoB, o0OpaboTke JUTS 3aLUThI
(3JIP) OKCIIEPUMEHTATBHBIX JaHHBIX W HMX CPaBHEHHUIO C | JIaDopaTOpHBIX padoOT
TEOPETHUECCKUMHU pacueTaMu
CpencTBo MpoBe/IeHUs] MPOMEKYTOYHON aTTeCTallU
o Bomnpocs qist
[0 pe3yJibTaTaM BBITIOJHEHHSI BCEX BHJIOB Y4EOHOM
MOATOTOBKHU K 9K3aMEHY,
7 DKk3amMeH paboThl B TEUEHUU CEMECTpa C MPOCTABICHUEM S
C) OILICHKH «OTJIIMYHO» «XOPOIIO»
€) B i p i 3K3aMEHAIITMOHHBIX
«(YZOBJICTBOPUTEIILHO WIH BIIICTOR

CHCYOOBJICTBOPHUTCIBHO»




MWHUCTEPCTBO OBPABOBAHIS U HAYKU POCCUMCKOMN ®EJIEPALINN
denepalibHOE TOCYAAPCTBEHHOE OI0HDKETHOE 00pa30BaTEIbHOE YUPEIKICHHIE BBICIIIETO 00pa30BaHUs
MOCKOBCKHUY MTOJTUTEXHUYECKUN YHUBEPCUTET
CrenuajabHOCTD:

18.05.01 Xumuueckasi TEXHOJIOTUSI SHEPTOHACKIILIEHHBIX MATEPUAJIOB U U3/l
OII (mpoduiip): «ABTOMaTU3UPOBAHHOE MPOU3BOJCTBO XUMUUECKUX MTPEITPUSITHIN

Kadenpa duznka

(HanMeHoBaHHUe Kadeapsr)

KomiuiekT 3agaHuid 17151 KOHTPOJIbLHOM PadoThl

no qucumninde duzmka

(HaNMEHOBAHHE [IMCLIUILTHHBI)

Dopma mexyujeco KOHMpOos, npogepsaouias cmenetv ocgoenuss komnemenyuu OITK-1

Tema ... Kunemamuka nocmynameéeilbH020 oeudICeHUA

BAPHUAHT 1
KOHTPOJIbHAA PABOTA Nel: KHHEMATUKA
JIByMepHOE NBUKEHHE TENA OMMCHIBAETCS CIEAYIOINMHU 3aKOHAMU JBMKECHUS:

Xlt)=13-97t+26,5¢° . ylt)=7,5-6¢-17¢"

X,y JaHbl B METpax,  — B CEKyHOax.

Omnpenenure B MOMEHT BpeMeHu =11 c: 1) koopauHATHl Tena; 2) MPOEKIMH CKOPOCTH Tena; 3)
MIPOEKIIUU yCKOpeHus; 4) KacaTelnbHOE YCKOPEHHUE; 5) HOpMaIbHOE YCKOpPEeHHE; 6) paanyc KPUBU3HBI
TpaeKTOPUU

BAPUAHT 2
KOHTPOJIBHAA PABOTA Nel: KHHEMATUKA
JIByMepHOE IBH)KEHHUE Teja ONUCHIBACTCA CIEAYIOIIMMHI 3aKOHAMHU JIBUIKCHMUS:

xlt|=1-143t+0,4¢° . ylt|=23+17¢+0,5¢°

X,y TaHbl B METpax, ¢ — B CEKyH/1ax.

Omnpenenure B MOMEHT BpeMeHH (=5 c: 1) koopauHaTBhl Tena; 2) MPOEKIMHU CKOPOCTH Tena; 3)
MIPOEKIINN yCKOpeHus; 4) KacaTelnbHOE YCKOPEHHUE; 5) HOpMAIbHOE YCKOpPEeHHE; 6) paanyc KPUBU3HBI
TpaeKTOPUU

BAPUAHT 3
KOHTPOJIbHAA PABOTA Nel: KHHEMATUKA
JIByMepHOE IBHKEHHUE Tejla ONUCHIBACTCA CIEAYIOIIMMH 3aKOHAMMU JIBUIKCHMUS:

x|t|=25+0,1t+6,5¢ . ylt|=7,5+66¢—1,7t

X,y TaHbl B METpax,  — B CEKyH/1ax.

Omnpenenure B MOMEHT BpeMeHU =34 c: 1) KOOpAMHATHI Teia; 2) MPOEKIMH CKOPOCTH Tena; 3)
MIPOEKIUU YCKOPEHHUs; 4) KacaTelIbHOE YCKOPEHHUE; 5) HOpMaIbHOE YCKOpEHUue; 6) paanyc KPpUBU3HBI
TpaeKTOPUHU

BAPUAHT 4



KOHTPOJIbHAA PABOTA Nel: KHUHEMATHUKA
JIByMepHOE IBHKEHHE TeJa ONMHUCHIBACTCA CIEAYIOIMIMMH 3aKOHAMH JIBH)KCHMS:

Xlt|==23-9t+45¢ . ylt|=—75+63¢+34¢

X,y 1aHbl B METpax, { — B CEKyHJIax.

Omnpenenure B MOMeHT BpeMmeHH =10 c: 1) koopauHatel Tena; 2) MPOEKIUM CKOPOCTU Tena; 3)
NPOEKIMH YCKOPEeHHUs; 4) KacaTeIbHOE YCKOPEHHUE; 5) HOpMaJlbHOE YCKOpEHHUe; 6) paauyCc KpUBU3HBI
TpaeKTOpUU

Tema ... /[lunamuka epawiamenvHo2o 08UIHCEHUSA.

Bapmnanr 1

MaxoBHK BpalaeTcs 1o 3aKOHy, BEIpakacMoMy ypaBHeHHeM ¢=A+Bt+Ct?, rne A=2pan,
B=16 pan/c, C=-2pan/c>. MOMEHT UHEPLMU MaxoBUKa paBeH S0kr-M°, Haiitu MOMeHT cui,
JEHCTBYIOIIMX Ha MAaXOBUK (BpallaloIIiii MOMEHT) B MOMEHT BpeMeHH t=1c.

Bapmuanr 2

CromHoM TUIHHIP Maccoil m=4 Kr KaTuTcs 06€3 CKOJIBKEHUS 110 TOPU30HTAIBHOMN
MOBEpXHOCTH. JIMHEHast CKOPOCTh OCH IWIHHpa paBHa | M/c. OnpenenuTe NOJHYI0 KHHETUYECKYIO
SHEPIUI0 LWIMHAPA.

Bapuanr 3

Ha nuuinHap, KOTOpBIN MOKET BpallaThCsl OKOJIO TOPU30HTAIBLHOW OCH, HAMOTaHa HUTh. K
KOHITy HUTH NpUBS3aH rpy3uk maccoit m=0.1 Kr, KOTOpbIil MOXeT cBOOOHO omyckaTbesa. CunTast
MOMEHT UHEPIMH IMIMHAPA paBHbIM 0.02 Kr-M?, ONPEIeUTE YCKOPEHUE IPY3HKA.

Bapuanr 4

JlBa mapuka maccaMu m=10 r CKpemieHbl TOHKUM HEBECOMBIM CTEpXKHEM UIMHOW [=20cM.
Onpenenure MOMEHT HHEpPUMM [ CHUCTEMBbl OTHOCUTENIBHO OCH, NEPIEHAMKYJISPHONW CTEPKHIO U
pOXOJsALIeH Yepe3 TOUKY CTEPIKHS, eNSIIeH ero AIMHy B OTHOIIEHUH 1:2.

Tema ... Hanpasxcénnocmo, nomenyua.
Bapmnanr 1

DnexTpuyeckoe 1osie o0pa3oBaHO PABHOMEPHO 3apsDKEHHBIM JTUCKOM paauyca 2 M ¢
IIOBEPXHOCTHOM IUIOTHOCTBIO 3apsina 4 MrKi/em®. Omnpenenuts Kakyil0 CKOPOCTh —IIOJYYUT
IEpBOHAYATIBHO HCHOI[BI/I)I(HLIﬁ 3JICKTPOH, HpI/I6J'II/I)Ka$[CB K JUCKY I10 €TI0 OCHU OT paCCTOAHUSA 4 MM a0
paccTosiHUs 1 MM JI0 LIEHTpa JUCKa.

Bapmuanr 2
[ToTeHnMan AIEKTPOCTATUIECKOTO TIOJS U3MEHSETCS 10 3aKOHY @(X,y)=-A-In(x/a)+ B-y, TIe
A=1 B, B=1 B/m, a=1 cM. OnipeieiuTh HaNPsHKEHHOCTH JIEKTPOCTATUIESCKOTO OIS pU x=a, y=1,5a.

Bapuant 3
OrnpenenuTh HAMPSKEHHOCTh, CO3/IaHHYI0 PABHOMEPHO 3apsKEHHBIM TOHKUM JHCKOM

paauyca 2 M, 3apa1 KoToporo paseH 3 HKJI, Ha ero ocu Ha pacCcTOSIHUM | MM OT LIEHTpa JIMCKa.

Bapuanr 4



Tpu ToOUEUHBIX OJJMHAKOBBIX 3apsiaa BenuunHoM | HKi1 HauMHAaIOT ABUTaThCs MO ACHCTBUEM
CHJI B3aMMHOT'0 OTTAJIKWUBAHUA M3 BEPILIHUH MPABUILHOIO TPEYroJIbHUKA CO CTOpOHOM 10 cMm.
OnpenenuTh uX MpeaeabHy0 CKOPOCTh, €CIIH Macca Kax a0k yacTuipl pasHa 107° 1.

Tema ... 3aKoHbI NOCMOAHHO20 MOKA.

Bapuant 1
Brrunciurts MNOrpCHOCTb, BOBHUKAIOUIYIO IPU U3MCPCHHUU COIIPOTHUBIICHUSA Rc IIOMOIIBIO
CXeMbl, yKa3zaHHOW Ha pucyHke. ComnportuBieHue amnepmerpa R, = 1 MOM, conpoTuBiieHHE

BosibT™MeTpa Ry = 1 kOm. [lokazanus BonsT™Merpa Uy = 5 B. Ilokasanus amnepmerpa I, = 5 mA.

VR

A

Bapuanr 2
Cuna Toka / B NPOBOJHUKE MEHAETCS BO BPEMEHHM IO 3akoHy /=3+8f; rme I BbIpaxKeHO B
ammepax, ¢ - B cekynaax. Kakoe konnuectBo anexrpuuectBa () IPOXOJUT Yepe3 MONEPEUHOE CEUEHUE

i

i
NPOBOJHMKA 3a BpeMs oT '=3c 10 * =5¢? .

Bapuanr 3

DNEeKTpOABUTATENb MUTAETCA OT CETH C HanpsbkeHueM U=24 B. YeMy paBHa MOILIIHOCTh Ha
BaJTy IBUTATENS IIPH MPOTEKAHUH 110 €ro 0OMOTKE ToKa /=8 A, eciii U3BECTHO, YTO MPHU MOJIHOM
3aTOpMaXMBAaHUU AKOPS 10 Lenu UAeT Tok /=16 A?

Bapuanr 4

Ornpenenuts IIUHY TPOBOJIOKH, IUAMETP KOTOpoit paBeH 0,25 MM, yJIeJIbHOE COPOTUBICHUE
50 HOM'M, HEOOXOAMMYIO MAJIi M3TOTOBJIEHUS HarpeBaTellss C MaKCHUMaJbHOM MOIIHOCTBIO, €CIH
BHYTPEHHEE COIIPOTUBJIEHHE HCTOUYHUKA TOKa paBHO 1 OMm.

Tema ... Koneoanus u 60onnul.
Bapuant 1

JIBe TOUkM HaxoAATcs Ha paccTosiHUM x=50 cM JApyr OT Jpyra Ha IpsMOM, BIOJb KOTOPOM
pacmpocTpaHsieTcss BoiiHa co ckopocTh U=50M/c. Ilepuon konebanuit 7=0,05 c. Haiitu pasHoOCTh
¢da3 koneGaHMil B 3TUX TOUKAX.

Bapmuanr 2



Onpeenurs aMIUIMTY Iy U HAYaIbHYIO (ha3y CyMMapHOTo KOJIeOaHusl, MOJIYYatoIerocs: B pe3yIbTaTe
CYIEPIIO3UIMH JIBYX TAPMOHUUYCCKUX KOJICOaHHIA:
El(t):Al-cos(wH(j)Ol); 5;2(t):A2-sin(wt+¢02)

b

Ecnmu 4,:=2 mm, 4,=3 MM, ¢n,=0, @op=1/4.

Bapuant 3

CwMmeliieHre OT TIOJIOKEHHS] PABHOBECHUSI TOUKH, HAaXOJSIIEHCS Ha PACCTOSTHUU X=4 CM OT
HMCTOYHMKA KojeOanuii, B MoMeHT t=T/6, £ =A/2 (A-ammmuTtyna konebanuii). Haiitu nnmuny Oeryiei
BOJIHBI.

Bapmuanr 4

JIBa rapMOHHYeCKUX KOoJeOaHus1, HApaBJICHHBIX 110 OJTHOM MPSAMON U UMEIOIINX OJIMHAKOBBIE
aAMIUTUTYABI ¥ TIEPUOIBI, CKIIAIBIBAIOTCS B OJIHO KoJieOaHUe TOM ke aMIuTuTy el HaliTi pasHocTh a3
JTHX KOJICOaHUI.



MUHHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKOM ®EJEPALIMNA
denepanbHOE rocy1apcTBEHHOE O10/KETHOE 00pa30BaTeNbHOE YUPEXKIEHHE BBICILIET0 00pa3oBaHus
MOCKOBCKUI NOJINTEXHUYECKUA YHUBEPCUTET
Hanpasnenue noaroToBku:

18.05.01 Xumuueckass TEXHOJIOTHSI SHEPTOHACKIIIEHHBIX MAaTEpUAIOB U U3ACIIAN
OII (mpoduip): « ABTOMaTU3MPOBAHHOE MTPOU3BOJCTBO XUMHUUECKUX MPEITPUATHID

Kadenpa duznka

(HauMeHOBaHHe Kadenpbl)

Tembl pepepaToB

no gucuumuinge dusrka

(HaMMEHOBaHHE TUCLUIUIHHBI)

CDopma meKyuieco KOHmpoJisd, npoeepAarowdai Cmenenb 0C60EHUL KOMNEMERYUU
OK-7

IlepBblii cemecTp
1. «I[Ipeamer Ttepmomunamuiku. Temno u pabora B TepMmomauHamuke. [loHsiThe

TEPMOJIMHAMHYECKOTO COCTOSTHUS

2. «Temmnepatypa kak (pyHKIHS PaBHOBECHOTO TEPMOJAMHAMHUYECKOTO COCTOSHUSI.
VYpaBHEHUE COCTOSHHUS U €TO POJIb B TEPMOJAMHAMUKE»

3. «IlepBoe Ha4YaJIO0 TEPMOAVMHAMUKYU Y BHYTPEHHSS SJHEPT U

4. «OHTponMs Kak Mepa HEOOpaTUMOCTH TEPMOJMHAMUYECKHX IPOIIECCOB B
M30JIMPOBAHHOU CUCTEME

5. «OmnpezneneHue KOJINYECTBA CTENEHEN CBOOO bl MOJIEKYJI UI€AIbHOIO Ta3a

6. «CTaTUCTUYECKUN CMBICIT SHTPOIIHI

Tperuii cemecTp

1. «KomOuHanMoHHBIA TpUHIUN PUTHA M KpU3UC aTOMHOW (Pu3MKKM Haydaga XX
BEKa»

2. «lloctynatel bopa-3ommepdernbaa

3. «KopnyckymsapHO-BOJTHOBOM  JAyalu3M Kak  (yHIaMEHTaJbHOE CBOWCTBO
MaTEPUN»

4. «IlpuHUUI Cyneprno3ulMK U COOTHOLIEHUE HeonpeaenéHHocre ['eitzenoera»

e

«Ypasuenue llIpeaunrepa u ero poap B ONMCAHUN MUKPOMHPA»
6. «[Ipuauun Ilaymm w nepuoanyeckas CUCTEMAa XUMHUYECKHX JJIEMEHTOB
MennaeneeBay»



MMHUCTEPCTBO OBPA3BOBAHUS 1 HAYKU POCCUMCKOM OEJIEPALIMU
®denepanbHOE rocyIapcTBEHHOE O10KETHOE 00pa30BaTEIbHOE YUPEXkKIEHUE BBICILIEr0 00pa3oBaHUs
MOCKOBCKHMI NOJIUTEXHUYECKUN YHUBEPCUTET
CriennanbHOCTB:

18.05.01 Xumuueckasi TEXHOJIOTHsI SHEPrOHACKIILIEHHBIX MaTepHalioB U U3ETUI
OII (mpoduiib): « ABTOMaTH3UPOBAHHOE ITPOU3BOJICTBO XUMUUECKUX MPEITPUATHID

Kadenpa ®dusnka

(HanMeHoBaHHUe Kadeapb)

Bonpocel 1J1s YCTHOT0 onpoca

110 JUCHHUITIIIMHE (I)I/I3I/IKE[

(HaMMEHOBaHHE AUCLMILIMHbI)

Dopma mexyujeco KOHMpOs, npogepsauas cmenetv oceoerus komnemenyuii OK-1,
OIIK-1

Paznen Kunemamuka nocmynamesibHo20 08UIICCHUA
1. Yro Takoe ¢pu3HUECKHUIl BEKTOP U €T0 OPT?

Yro Ha3pIBaeTCst a0COMIOTHBIM, 4 YTO — OTHOCUTEIHLHBIM?

[IpocTpaHCTBO OTHOCUTENHHO UM a0COIIOTHO?

Urto Takoe JBMKEHUE MAaTEPUATIbHOU TOUKHU?

Uto Ha3pIBaeTCS MPAaBUIAMHU TEOPUH OTHOCUTEIBHOCTH?

Kakoli painyc-BeKTOp Ha3bIBAC€TCs «aOCOMOTHBIMY, KAKOWH «OTHOCUTENIBHBIMY, a KaKOh

MIEPEHOCHBIM?

7. Urto Takoe cOnpUKacaroascs K JaHHOW TOUKE TPAEKTOPUH OKPY’KHOCTb?

8. Yto Takoe paguyc KpUBU3HBI TPACKTOPUHN B TAHHOH €€ Touke?

9. Yro Takoe opT KacaTeNbHON U OPT HOPMAJIU B IaHHOM TOYKE TPAECKTOpUU?

10. Yro Takoe myTeBasi CKOPOCTh U CKOPOCTh IBM>KEHMS? KakoBa CBsA3b MEX1y HUMHU?

11. JlaTb KOppEKTHOE ONPEEIIEHNE IIyTH MaTEpUAIbHON TOUKH.

12. ChopMynupoBaTh 3aKOH OTHOCUTEIBLHOCTH CKOpOCTH [ anmuiest.

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

14. [IaTh onpeneneHus U BbIpaXKEHUs TAHT€HIIMATLHOTO U HOPMAJIBHOTO YCKOPEHUM.

15. YUto Takoe KoopauHaThI?

16. Uto Takoe 6azuc CUCTEMbI KOOPAUHAT?

17. B uéM npeumMy1iecTBa J€KapTOBOM CUCTEMbI KOOPANHAT IEPE]] CHCTEMAMHU C IPYTUMHU
6azucamu?

18. Uto Takoe nexkapToBa KoopauHara?

19. Yto Takoe KHMHEeMaTHYECKHE 3aKOHBI ABIKECHUS ?

20. Kak Ha OCHOBaHHMH 3aKOHOB JIBUYKEHUS MOJTYYUTh 3aBUCUMOCTH CKOPOCTHU JABUKEHUS U
YCKOpPEHUS OT BPEMEHH

21. Kak Ha OCHOBaHHMH 3aKOHOB JIBUYKEHUS MMOTYUYUTh TAHTCHIIMAIBHOE U HOPMAJIBHOE YCKOPEHHUS B
JTaHHBIA MOMEHT BPEMEHU?

AN

Paznen ﬂunamuka nocmynamesibHo20 08UIICCHUSA
1. JleB youBaer nanoii kponuka. C KaKoi CHIION KPOJIUK JEHCTBYET Ha Jamy JbBa?
2. Yrto TaKkoe BO3AEHCTBHE OJHOTO Tela Ha IPYyroe?
3. Yro takoe cuna?



Yto Takoe JMHAMHUYECKOE COCTOSHUE Tejla U CUCTEMBI Ten?

Cuna a0bCOJIFOTHA WIIM OTHOCUTEIIBHA?

Yt1o Takoe cocTosiHUE TT0KOoA? ABnsercs Jiu OHO aOCOIFOTHBIM?
Kak nBmxkercs T€J10 B COCTOSHUHU TTOKOA?

® WA

. Uro Takoe mHepLuanbHas cuctema orcuéra’?
9. Kaxoe Teno nagaer OpICTpee: THKEIOE UK JIETKOE?
10.Kax B3Becunn 3emiro?

11.KaxoBa nprunHa TOr0, 4TO Ha JABYX KOHIAX HATAHYTOW HUTH, TIEPEKUHYTOM 4epe3 OIOK, CHIIBI
HaATSDKEHUS OJIMHAKOBBI?

12.KakoBa npuurHa TOro, 4T0 yCKOPEHHs JBYX IPY30B, CBA3AHHBIX HUTBIO, IEPEKUHYTOU yepes3
OJI0K, OIMHAKOBBI 110 MOAYJIIO.

13.Henoxswkublii 610K moasenieH K auHamoMerpy. Yepes GIIOK MEPEKMHYTa HUTh, Ha KOHIIAX
KOTOpOW 3aKkperjieHbl JBa HEpPaBHBIX Tpy3a m; U m,. Yemy OyAyT paBHBI TOKa3aHUS
JUHAMOMETPA, €CJIM IPy3bl IPEAOCTaBUTh CAMUM cede?

14.3auem Hy»keH UMITYJILC MaTEPUATLHON TOUKU?

15.Usmensercs mu ummynbe cucteMsl 3emitsi-JlyHa, U €Cid [1a, TO KTO U3MEHSET €r0 H3MEHSET?

16.3auem HyKeH LEHTP Macc CUCTEMBI?

17.Y10 Takoe yaap ¢ TOYKU 3peHUsI TEOPUU U IPAKTHKA?

Paspen Paboma u snepzus ¢ nocmynameibHom 08UIHCEHUU
1. Yrto Takoe MeEXaHHYECKOE COCTOSIHUE CHCTEMBI?
2. IlpuBectu npumepsl PyHKIIMI MEXaHUUECKOTO COCTOSIHUS CUCTEMBbI
3. Kak npaBmibHO cka3aTh: «PaboTa cuitbl o nepemernieHuo Teinay uiu «Padora cuisl Ha
MepeMEIICHUH TeJ1a»
Yto Takoe CHIIOBOE Ioje?
B uéMm pa3Huiia Mex1y CTallMOHAPHBIMU U HECTAITMOHAPHBIMU CUIIOBBIMH MOISIMU?
MoskeT 51 OBITH Tak: criia He paBHa (), CKOpOoCTh Tena He paBHa (), a MOIITHOCTH CHJIBI paBHa 07
Urto Takoe KMHETHYECKasi YHEPTUSL CUCTEMBI TEJI, U M0 KAKOMY 3aKOHY OHa U3MEHSIETCS?
Yto Takoe MOTEHIINAILHOE CUIIOBOE ToJjie?
CdopmynupoBaTh Onpeie]ICHIE MOTCHIIMATBLHOM YHEPTUH TeJla ¥ 3aKOH €€ U3MCHEHUSI.
10. Kakue cuiabl B TOBCETHEBHOM MPAKTUKE SIBJSIIOTCS MOTEHIIMAIBHBIMU?
11. latb onpezenenue moisi Cuil conpotupiieHus. [loueMy oHO He SIBISIETCS MOTEHIIUATBHBIM?
12. SIBNSIFOTCS JTM IOTEHIIMATBLHBIMU CUJIBl HATSHKEHUS HUTH U PEaKIIUUA OTIOPHI?
13. YUto Takoe MexaHUUYECKas SHEPTUs, U 110 KAKOMY 3aKOHY OHa U3MEHseTCs?
14. Jlath onpejieieHre KOHCEPBATHBHOM CUCTEMBI U JIOKa3aTh, YTO €€ MEXaHUUYECKasi YJHEPTHUs
COXpaHsETCA.

e

Paznen Kunemamuka epauiamesibHo20 0BUIICCHUS
1. OO6nanmaer au MIOMIaAb BEKTOPHBIMUA CBOWCTBAMMU?
2. [latb ompenerneHue MIOCKOTo yria B pajlaHax.
3. Tloyemy KOHEUHBIH yroi noBopoTa He 00Ja1aeT BEKTOPHBIMU CBOWCTBAMH, a OECKOHEUHO
MaJiblil oOnamaer?
4. Hamucatp hopMymy CBs3U OECKOHEYHO MAJIOTO MEPEMEIICHHUS 1 OECKOHEYHO Majoro yria
HOBOPOTA.
CdhopmynupoBaTh MpaBUIIO0 MOIYJIsI BEKTOPHOTO MTPOU3BEICHHUS U €T0 HAIPaBICHUSL.
CBs13b yIJI0BOM M IMHENHOW CKOPOCTEA.
7. HamnucaTp BbIpaXeHHsI TAHT€HIIMAJILHOTO U HOPMaJIbHOTO YCKOPEHUH Yepe3 NPOU3BOHbIE yTIa
HOBOPOTA.
8. OmnucaTh CBS3b MEXAY NOCTYNATEIbHBIM U BpalllaTeJIbHbIM JIB)KEHUSIMU B ClIydae
MaTepHaJIbHON TOUYKH U aOCOIOTHO TBEPAOrO Teja.

oW



Pa3nenﬂunmul<a sepauiamesibHo2o0 osudiceHUs
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JaTb onpeneneHre MOMEHTa UMITYJIbCAa MAaTEPUAIbHON TOUKH.

HaTb OMpeaAcCICHUC MOMCHTA CHUJIBL.

Hanucatb 3aKk0H U3MEHEHHsI MOMEHTa UMITYJIbCa MaTEpUaIbHOW TOUKH

Hamucats 3ak0H H3MEHEHHUST MOMEHTA HUMITYJIbCa CUCTEMbI MAaTCPHUAJIbHBIX TOYCK.

Kak cBsi3anbl Mex 1y COO0H MOMEHT MMITYJIbCAa CUCTEMBI B JJa0OPaTOPHOU CHUCTeME OTCUETa U B
CHUCTEME OTCUETA «IEHTP MAacC CUCTEMbI»

CBs13b MEX/1y OCEBBIM MOMEHTOM HMITYJIbCA U YTJIOBOI CKOPOCTHIO.

Hamucats ocHOBHOE YPAaBHCHUEC NUHAMUKHA BpalIaTCIIbHOT'O JIBUKCHUA.

Cdopmynuposats Teopemy llTeitHepa

JlaTb BeIpakeHUe 31eMEHTapHON pabOThl BO BpallaTeIbHOM JABHKECHUN

. JlaTb BbIpajkeHHEe KHHETHYECKON IHEPTHH a0COIIOTHO TBEPAOIO TeJla, BPAILIAIOLIETrOCs

OTHOCHUTEJILHO 3aKPEIIEHHOMN OCH.

Paznen Hanp}lJfCéHHOCMb djiekmpocmamuiecKkozo noJiia

1.

N

SN kW

~

10.
11.

12

14.
15.

JlaTp onpeneneHne TOYEYHOTO 3apsiaa B Cllydae HEIPEPBIBHOTO PACIIPEAEICHUS 3apsaa 110
00BEMY, MOBEPXHOCTH, JINHUU.

CdopmynupoBaTh NPUHITUIIBI JATBHOACUCTBUS U ONM3KoeicTBUSA. Kakoit n3 HUX oka3aics
BEPHBIM?

Yro Takoe IEKTPOCTaTUYECKOE 110J1e?

UYro Takoe mpoOHBIN 3apsijl 10 OTHOLIECHUIO K JAHHOMY 3JIEKTPUYECKOMY MOJH0?

Yro Takoe MaTEMaTHUYECKOE MOJIE IIEKTPUUECKON HANPSKEHHOCTH U JUISl YETO OHO HYXHO?
CdopmynupoBaTs npaBuiia rpaduuecKkoro MmpeacTaBiIeHusi BEKTOPHOTO MaTEMaTHUYECKOTO
10JIA

Onucatb CBOWCTBA CUJIOBBIX JIMHUN 3JIEKTPOCTATUYECKOIO MOJIS.

B kakoM ciyuyae npuMeHsIeTCs] IPUHIUI CYNIEPIIO3ULIMHI MIEKTPUUECKHUX IoJIel? 3anucaTh ero
BBIPAXEHHE B CIIy4ae IUCKPETHOI'O U HENIPEPBIBHOI'O PACIIPEACIICHUS 3apsi10B-UCTOYHUKOB.
Yo Takoe MEKTPUUECKUI TUI0Ib?

Yro Takoe TenecHslid yroa? HamucaTe BeIpa)XeHHE 3JIEMEHTAPHOIO TEJIECHOIO yIJIa.

Yro Takoe MOTOK BEKTOPHOI'O N0Jisi? B KakoM citydae 3To MOHSTHE CBSI3aHO C ABMXKEHUEM ?

. Chopmynuposats Teopemy Octporpaackoro-I'aycca B Bakyyme.
13.

3anucarh BbIpaXKEHUE HAMIPSHKEHHOCTH IOJISL OJJHOPOIHO 3apsKEHHOM OECKOHEUHOM
IUIOCKOCTH.

Yro o3HauaeT «0ECKOHEYHOCTh TIOCKOCTH?

3anucarh BbIpa)KEHUE HAIIPSKEHHOCTH MOJIS1 OAHOPOIHO 3apsHKEHHONW OECKOHEUHON psAMOi
HUTH.

Paznen Ilomenyuan

1.
2.

[Touemy mosie 3MEKTPOCTATUUECKOM HAMPSXKEHHOCTH SIBJISIETCS MOTEHIIUATBHBIM?

Kak Ha3bIBaeTCs MOTCHIIMAIBHAS SHEPTUS €IUHHYHOTO TIOJIOKHUTEITBHOTO MMPOOHOTO 3apsi/ia B
AIEKTPOCTATUYECKOM T10JIe?

Kak BbIpa3uTh CKaJIsipHOE MaTEMAaTUYECKOE I0JIC TIOTCHIIMANA Yepe3 BEKTOPHOE
MaTEeMaTHYECKOE TOJIC IJICKTPOCTATHUSCKON HAMPSKEHHOCTH?

Yro Takoe HANpSKCHUE, U KAKOBA €T0 CBSA3b C pa0OTON 3IIEKTPOCTATHUECKUX CHIT?
Uro Takoe IrpaJueHT CKAJIIPHOTO MOJIst?

Kak BbIpa3uTh 1mosie 3JeKTPOCTaTHIECKOW HAPSHKEHHOCTH Yepe3 CKaIIPHOE MMoJIe
noTeHIana?

CdhopmynmupoBaTh MPUHIUI CYTIEPIIO3UITUH SICKTPOCTATHUECKUX TOJICH B OTHOIICHUN
MOTEHIHAA.

3amucarh MOTEHIMAN OISt TOYSYHOTO UCTOYHUKA U OJHOPOJIHO 3apsSHKEHHOU CephI.



9.

10

3anucath BhIpaKCHUE MMOTCHIIMAILHOW YHEPTUN KOH(DUTYpalUU TUCKPETHBIX TOUCYHBIX
3apsIIOB.
. 3amucaTh MOTEHIMATBHYIO SHEPTUIO CUCTEMBI PACIIPEICIEHHBIX 3aPsIOB.

Pazagen Zluaﬂekmpuku u npoeoduuku 6 JJiekmpocmamuiecKkom nojie

1.
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10.
11.

12

13.
14.

15.
16.

17

18.
19.

20.

21

22.
23.
24.

25.

26

Uro Takoe cpena? SABnsieTcs U 3TO MOHATUE MOJETbHBIM?

[lepeuncauTh BUIBI 3apsAI0B MO OTHOIIEHUIO K IAHHOU cpelie

Yro Takoe AUANEKTPUKHU U IPOBOJHUKN?

Hamncatp BeIpa)keHUE S3HEPTUU JUNOJISA B OJHOPOJAHOM 3JIEKTPUUYECKOM TOJIE.

Yro Takoe nmosspu3anusl AU3JIEKTpUKa?

YTto Takoe qU3IIEKTpUYecKass BOCOPUMMYHUBOCTD IUAJIEKTPUKA?

Kakue cBsi3aHHBIE 3apsbl BIMSAIOT HA SJIEKTPUYECKOE 110JI€ BHYTPU AUDJIEKTPUKA:
pacnpezenéHHble o 00bEMY MM TOBepXHOCTHBIE? OCIa0IsI0T OHU T0JIE CBOOOIHBIX 3apsii0B
WIH yCUINBAIOT?

Jlatb onpeneneHue 3JIEKTPUIECKON HHAYKIIHH.

Hamnncats cBs3b MEXKy DJIEKTPUYECKON MHIAYKIUEH U HAIPSDKEHHOCTBIO. UTO Takoe
JUAJIEKTpUYECcKasi IPOHUIIAEMOCTh?

Cdopmynuposats Teopemy OcTporpajackoro-I'aycca B IU3IeKTpu4ecKoil cpene.
SIBisieTcs 1M BEKTOPHOE MMOJIE AJIEKTPUUECKON MHAYKIUU (CMEIIEeHHUs) MTOTEHI[UAIbHBIM B
obmiem crydae?

. ChopmynupoBaTh rpaHUUHBIE YCIOBHUS AJIs1 BEKTOPHBIX HOJIEH D 4 E

JlaTb onpenieneHne eKTPOCTaTHYECKOTO MMPOBOJHHUKA.

Kak pacnpenenéH HeCKOMIIEHCUPOBaHHBIN HECBSA3AHHBIN 3apsil IO AJIEKTPOCTATHYECKOMY
IIPOBOJIHUKY.

Yro Takoe aneKkTpudecKas EMKOCTh YEAUHEHHOTO MPOoBOAHMKA? YeM oHa omnpenensercs?
3amucarthb NIEKTPOEMKOCTh YEAMHEHHOHN CQepHl.

. Enunnna n3mepenus snextpoéMroctr B cuctreMe CU HasbiBaetcs dapanoit. [logcunraiite
anekTpoémkocTs ComnHIla B hapajax.

3anucaTth BCe BBIPAXKCHUS JHEPTUU YEIUHEHHOTO TPOBOAHMKA.

byzaer nu ToueuHslil 3aps] B3aUMOIEHCTBOBATh C HEUTPaIbHBIM POBOAHUKOM? OTBET
000CHOBATb.

UYeMy paBeH MOTEHLIMAN 3a3€MJIEHHOTO TPOBOAHUKA?

. Uro Takoe koHneHcaTop?

JlaTb onpeneneHne MeKTPOEMKOCTH KOHAEHCATOpa

3anucath Bce BBIPAXKCHHS JHEPTUU KOHIEHCATOpa.

JIroboe 11 coenHEeHne KOHIEHCATOPOB MOXKHO CBECTH K IOCJIEI0BATEIIbHOMY WIIH K
napajuIeIbHOMY ?

I'ie noxanu3yercs sHEprus 3apsHKEHHBIX TN HAa CaMHUX ATHX TellaX WU B IPOCTPAHCTBE
BOKPYT HUX?

. 3anMcath Bce BbIpaXEHUsSI 00bEMHOM TNIOTHOCTH 3HEPTUN AJIEKTPUUECKOTO TTOJIS.

Paznen 3aKOHbl ROCMOAHHO20 MOKA

1.

e A i

Yto Takoe MIOTHOCTh AIEKTPUUECKOro TOKa U cuiia Toka? KakoBa cBsI3b MeX1y HUMU?

Yro Takoe CTOPOHHUE CUIIBI?

Cdopmynuposats 3akoH Oma B muddepennmaibaoit popme.

Yro Takoe CONpOTUBIIEHUE yyacTKa?

Yro Takoe 0HOPOAHBIN yuacTok Lenu? M300pa3uTh ero 3JeKTpuuecKyro CXemy.

Urto takoe DJ1C?

Yro Takoe HEOTHOPOAHBIHN ydacTok 1enu? M300pa3uTh €ro 3J1eKTPUUECKYIO CXEMY.

3anucarh UHTErpalbHbIM 3akoH OMa 11 yyacTKa HEenU U OObSICHUTD SHEPreTUYECKUN CMBICIT
Ka)KJ0T0 YIEHa.

ITpuBecTn npuMepsl HCTOYHUKOB oTpuaTesnbHol JC.



10. 3anucaTs MHTErpaIbHbINA 3aK0H OMa /17151 IPOCTOr0 3aMKHYTOI'0 KOHTYpa.

11. JIro6oe 1 coeTMHEHNE PE3UCTOPOB MOKHO CBECTH K MOCIIEA0BATEIILHOMY HIIH K
napajuieJIbHOMY ?

12. ChopmynupoBath NnepBblif U BTOpoil 3akoHbl Kupxroda ist cioKHBIX KOHTYPOB.

13. Kak nepeiitu ot 3akoHa OMa k 3akony Jxoyns-Jlenna?

14. Hanmncatp BbIpaKeHUS TEIUIOBOM U JIEKTPUYECKOW MOIIHOCTEM, a TaK K€ MOIUTHOCTH
UCTOYHHKA.

15. 3anucaTh Bce BbIpaskeHUsI 00BEMHON TUIOTHOCTH MOIIIHOCTHU AJIEKTPUYECKOTO TOKA.

Pasnen Maznemusm
1. Yro Takoe marautHOE mose?
2. Kax HasbiBaeTcs U 0003HAYAETCS CHIIOBAs XapAKTEPUCTHKA MATHUTHOTO MOJIs?
3. Hamucars BeIpa)keHHE MATHUTHOM cOCTaBsIomel cuibl JlopeHna.
4. Ecnu MaraMTHas MHAYKLIHUA Ha MECTE MOJIOKEHHUS JIBHKYIIET0CsS OTPULATENBHOTO 3apsia

HaIlpaBJICHA HAa PUCYHKE BBEPX, a €0 CKOPOCTh — BIIPABO, TO KyJda HAIIpaBJICHA CUJia CO
CTOPOHBI MArHUTHOT'O moJis?

Cosepiaet i paboty MarHuTHas cuna? Kak u3meHseTcss KHWHETHIeCKast SHEPT sl
JIBUXKYIIETOCS MPOOHOTO 3apsiia MO/l BAUSHUEM MarHUTHOTO TOJsi?

i

Kak Oyzner aBuratbces 3apspkeHHAst 4aCTUIIA, BISTEBINAs B OJHOPOIHOE MarHUTHOE 1oJie?

6.
7. Yro Takoe cuna AMnepa? 3anMIIUTE BIPAKEHUE SJIEMEHTAPHOM CHIIBI AMIIepa.
8. Ur0 Takoe MarHMTHBINA MOMEHT?

0.

Kaxk Bo3nericTByeT 0JHOPOIHOE MAarHUTHOE T10JIE HA MATHUTHBIN MOMEHT. 3aluIInTe
BbIpa)KEHHE, OMHICHIBAIOIEE 3TO BO3/ACHCTBUE.
10.3anummre BBIpaXkeHUEe SHEPTUHM MATHUTHOTO MOMEHTA B MATHUTHOM IIOJIE.

11.Cdopmynupyiite 3akon Buo-Casapa-Jlamnaca v IpOBEAUTE aHAJOTHIO C BHIPAKEHHEM
HaIPsHKEHHOCTH 3JIEKTPOCTATUYECKOTO 0JII TOYEUHOT' O 3apsia.

12.Yro Taxoe HanpsxEHHOCTH MarHUTHOTO NonA? KakoBa eé CBA3b ¢ MarHUTHON MHIymei? Jls
Yero He0OXOIMMBI JIB€ BEKTOPHbBIE XapaKTEPUCTUKA MarHUTHOTO TOJIS?

13.Yt0 Takoe HAMarHMYEHHOCTH MAarHETHKA, U YTO TAKOE €r0 MarHUTHAs BOCTIPUMMYHBOCTH?

14.Kax cBs3anbl Mexty cOO0OH MarHMTHas BOCIPMUMYMBOCTh M MATHUTHAS IPOHULIAEMOCTD?

15.Kaxue cyimecTByroT BujIbl THHEHHBIX MarHeTHKOB? B 4éM pasHuIa MEKILy HUMH?

16.B xakux mMarmeTMKax CyIecTBYET CIIOHTAHHAsS HAMATHUYEHHOCTh B MAKPOCKOITMIECKUX
00BbEMax?

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

18.Yt0 Takoe kpuBas Ha4aIBHON HAMATHUYEHHOCTH (PEPPOMATHETHKA?

19.Ckonbko meTens rucTepe3nca MOKET MPOJAEMOHCTPUPOBATL (PEPPOMArHETUK?

2().Kakue XapakTepUCTHKH TIPEAEIBbHOM TIETIIN THCTEPE3NCA U3BECTHBI?

[ |
M,H| ,

22.Chopmynupyiite Teopemy Ocrporpaackoro-I'aycca st MaTEMaTHYECKOTO T10JI1 MATHUTHOM
WHAYKIUA

21.Yemy paBHa miomap METIM THCTEPE3MCA B OCAX

23.4Yto Takoe MarHUTHBI MOTOK U IOTOKOCIEIIeHHE?

24 . HanumuTe BHIpa)KEHHUE IIEMEHTAPHOM PaOOThI CUITBI AMITEpa IPH IBMKEHHHU y4acTKa
IPOBOJHHMKA C TOKOM

25.Hanumure BRIpaKEHHE DIIEMEHTAPHOM PaOOThI CUIIBI AMIIEpa IIPH M3MEHEHUH 3aMKHYTOI'O
KOHTypa

26.ChopMynupyiiTe 3aK0H MOJIHOTO TOKA B BAKYyME M B MATHETUKE



Paznen DJ1eKMpoMazHumHuas uHOYKuus

1.

e e A

11.

Cdopmynupyiite 3akon Dapazes

Chopmynupyiite mpasuio Jlenmna

ChopmynupyiiTe 3aK0H SJIEKTPOMATrHUTHOW HHITYKITUU

Kakoa npuunna 3/1C nHIYyKIIMU B MPOBOHUKAX, ABMKYIIUXCS B MATHUTHOM TT0J1€?
Kakosa npuunna 3/1C nHAYKINMH B HENOABUKHBIX IIPOBOJIHUKAX ?

3anuIINuTe BBIPAKEHUE TUPKYJISLMN BUXPEBOTO 3JIEKTPUUYECKOTO OIS

UTo Takoe MHIYKTUBHOCTh KOHTYpa?

3anumute BeipakeHue JJ{C caMOMHIYKIIUU

3anummre 3akoH OMa JUIsl KOHTYpa ¢ MHAYKTUBHOCTBI0. UTO Mpe/ICTaBIsAeT 3alMCaHHOE
PaBEHCTBO C MATEMATUUYECKON TOYKHU 3peHUs?

. Ha uto TpaTtutcs sHeprust ucrouHuka npu ero padore npotus 3C caMOMHIYKINHU B

MEPEXOHOM MPOLECCE MTOCIIE 3aMbIKaHUsI KOHTypa?
3anumuTe Bce BHIPAXKEHUS 00bEMHON TUNIOTHOCTU YHEPTUU MarHUTHOTO 1oJisi. CpaBHUTE UX C
BBIPKEHUSIMH 00BbEMHON MIIOTHOCTH SHEPTUU AJIEKTPUUECKOTO MOJIS.

Pasnen Ypaenenus Makceenna

AN

9.

10.
11.

3anumuTe BeIpakeHus quddepeHrnaibHbIX ONepaTopoB TEOPUH MO Yepe3 BEKTOP «HaOIa»
Chopmymnupyiite muddepeHranbHbIi MPU3HAK MOTSHIIUATHFHOTO BEKTOPHOTO OIS
Chopmynupyiite nuddepeHranbHplil MIpU3HAK BUXPEBOIO BEKTOPHOTO MOJIS
CdopmynupyiiTe MaTeMaTH4eCKyt0 TeopeMy [aycca

ChopmynupyiiTe MaTeMaTH4deckyto Teopemy CTokca

Ceenute uHTErpanbHyo Teopemy Octporpajackoro-I'aycca k quddepeHnmanbHOMy
YPaBHEHHIO BEKTOPHOTO IOJIA B CIy4ae 3JIEKTPOCTATUYECKOTO M BUXPEBOTO MOJIeH

CBenuTe MHTETPATBHBINA 3aKOH JIEKTPOMArHUTHOW UHIAYKIMH K TuddepeHnaibHOMyY
YPaBHEHHUIO CBSI3bIBAIOIIEMY BUXPEBbIC 3JICKTPUUECKOE U MArHUTHOE MOJISI.

CBenuTe MHTETPATBHBIN 3aKOH MOJIHOTO TOKA K MU (HepeHInaT-HOMY YPAaBHEHUIO BEKTOPHOTO
O0JIsl B CJIy4ae CTAl[MIOHAPHOI'O0 MarHUTHOTO TOJIsS

Cdopmynupyiite runoresy Makcsesia

YT0 Takoe TOK CMEILICHUA?

CdopmynupoBaTh BBIBOJ O CYIIECTBOBAHUH JJICKTPOMArHUTHBIX BOJIH

Pasznen Koneoanus u 6onnvl

1.

2.
3.
4

o

10.

11.

12.
13.

3anummuTe KHHEMAaTUYECKUH 3aKOH TAPMOHUYECKUX KOJIeOaHU

Yro Takoe (aza?

Kak ¢a3za 3aBUCUT OT BpeMCHH B TaApMOHUYECKOM 3aKOHE?

Kak cooTHOCsTCS (haza KOCHHYCHOTO M CHHYCHOTO MIPECTABICHUS TApMOHIMYECKOTO 3aKOH
JIBHKEHUA?

3anumute nuddepeHIransHoe ypaBHEHHE TaApMOHHUECKUX KOJIeOaH i

UTo B BEKTOPHOM TIPEJICTABIICHUU TAPMOHUYECKON (PYHKIIMU OTIPECIIIET MOJTYJIb BEKTOPA-
MpeJICTaBUTENs, @ UTO HallpaBieHue?

Jlyist 9ero HeoOXOAMMO BEKTOPHOE MPEACTABIICHUE TAPMOHUICCKUX (DYHKITN?

3anuimTe rapMOHUYECKHM 3aKOH IBUKEHUS B KOCUHYCHOU (hopMe B KOMIUIEKCHOM
MPEICTAICHUH.

UYTo HyXHO cAeNaTh C CHHYCHBIM MPEICTaBICHUEM FapMOHUYECKOM (PYHKIIHH, YTOOBI
MPEJICTAaBUTH €€ B BEKTOPHOM MIJTH KOMITJICKCHOM BHT?

3anummuTe OJHOMEPHOE BOJIHOBOE YPAaBEHUE U €T0 pEelIeHNEe B BUJIE BOJIHBI, Oeryiieil B
MIOJIOKUTEITHHOM HaTPaBIICHUN KOOPIUHATHOM OCH.

3anuinmuTe 3aKOH JIBHKEHUS OJJHOMEPHOU FapMOHHYECKOM BOJIHBI, CIEIYIOIIEH B
MOJIOKUTEIIHHOM HATPaBIICHUN KOOPIUHATHOM OCH.

Yro Takoe JJIMHA BOJIHBI?

UT0 Takoe BOJTHOBOE YMCIIO OJHOMEPHON BOITHBI?



14. Yto Takoe BOJIHOBas MOBEPXHOCTH?

15. Yto Takoe miuockast BoJaHa?

16. 3anummre 3aKOH ABM)KEHUS IJIOCKOM TapMOHUYECKOM BOJIHBI, CIEAYIONIEN B IPON3BOIBHOM
HarpasieHuu. Kakol BEKTOp onpenesseT HapaBiIeHue €€ paclpoCTPaHEHUs !

17. Hanmmute BbipakeHue (pa3oBoil CKOPOCTH FapMOHUYECKOM BOJIHBI

18. 3anumnre BeIpa)keHNE MHTEHCUBHOCTH TAPMOHUYECKOMN 3JIEKTPOMAarHUTHOM BOJIHBI.

19. Yto Takoe KBa3UrapMOHUYECKHUE BOJIHBI?

20. Harnmmre BBIpaK€HHUE TPYIIIOBOM CKOPOCTH

21. Yro Takoe JuIMHA KOTE€PEHTHOCTH, M KaK OHa CBS3aHa C pa30poCoOM JUIMHBI
KBa3UTapMOHUYECKOW BOJIHBI?

22. Yrto Takoe BpeMsi KOTEPEHTHOCTH, M KaK OHO CBSI3aHO C pa30pOCOM 4acTOTHI
KBa3UTapMOHUYECKOW BOJIHBI?

23. Yro0 Takoe 1yr BOJIH?

24. Kak cBs3aHbl MEX]ly COOOH JJIMHA KOTEPEHTHOCTH U BPEMSI KOT€PEHTHOCTH?

Pasnen Hnumepghepenyun
1. Yro takoe sBnenue unreppepenmn?

SIBSIFOTCS U CTOS'YME BOJIHBI IPUMEPOM KOT'€pEeHTHOCTH?
Kakue BoJIHBI Ha3bIBAIOTCS KOTEPEHTHBIMH JIPYT APYTy?

CdopmynupyiiTe ycinoBrue KOT€PEHTHOCTH JIBYX MEXaHHUECKUX WM PaIUOBOIH

CdopmynupyiiTe ycinoBrue KOT€pEHTHOCTH JIBYX CBETOBBIX BOJIH
YT0 TaKoe ONTHUYECKUN X017
Chopmynupyiite ycinoBus nHTEp(HEPEHIIMOHHOTO MAKCUMYMa U MUHIMYMa

N300pa3ute cxemy KOHra u 3anummTe BbIpa)KeHUE pa3HOCTH ONTHYECKOTO X0/

ORISR W

CdopmynupyiiTe ycioBue BpeMEHHON KOTePEHTHOCTH

10.3anumure BrIpakeHre pa3HOCTU ONTHYECKOTO XOa B TOHKOM IIIEHKE ITPU HOPMAJIEHOM
MaJICHUH TJIOCKOM CBETOBOM BOJIHBI Ha €€ TOBEPXHOCTD.

Pasnen /Jugppaxuyusn
1. Yro Takoe siBiieHuE AUPpaKkIun

2. Kak Ha3pIBaeTcs ONTHKA B OTCYTCTBUU AUppakiun?

3. Cdopmymupyiite npunnun [ roirenca-Openernst

4. OObBsicHUTE sIBIIEHUE TUPPAKLIUHU C TOUKHU 3peHus npuHiumna I roirenca-dpenens.

5. Yro takoe 30Ha Openens?

6. MOXHO JIM yBEJIMYUTh MHTEHCUBHOCTH CBETOBOI'0 OTKJIMKA OTBEPCTHS, POITYCKAIOIIETO CBET,
YaCTUYHO 3aKpbIB €r0?

7. Yro Takoe nAtHO Ilyaccona?

8. Kak n3Mmensercs konmnuecTBo 30H OpeHens B KpyIJIOM OTBEPCTHH, MPOIMYCKAOIIEM CBET IPU
yJaJIeHUH 3KpaHa HAaOIIOACHUS OT IKpaHa ¢ OTBEpCTHEM?

9. byner nu HabmoaaThes nudpakius npu O0JIBIIOM KondecTBe 30H DpeHes, yMenameMcs
B OTBEPCTHUH, NIPOITYCKAIOILIEM CBET?

10. KakoBo ycnoBue audpakuun Openens U kakoBo ycioBue audpakunn OpayHrodepa npu
IIPOXOXJAECHNUN CBETA Yepe3 KPYIJIoe OTBEPCTHE?

11. Yto Takoe nudpaxuus OpayHrodepa npu najgeHUH MIOCKUX BOJIH Ha NPENSATCTBUE?

12. OnpenenuTe HIMPUHY CBETOBOTO OTKJIMKA OT MU IUPUHON d IpH NMaJieHuu Ha He€ MI0CKOM
MOHOXPOMaTHYECKOW CBETOBOW BOJIHBI, UCXO/ISl U3 COOTHOIIEHUS HEONPEICIEHHOCTEN
KOOPJAMHATA-BOJIHOBOE YUCIIO.

13. Chopmynupyiite mpaBuiio 0TOOpA INIaBHBIX TU(PAKIIMOHHBIX MAKCUMYMOB NpHU AU(pakiuu
®payHrogepa IIoCKUX BOJIH Ha OTHOMEPHOM TU(PPaKIIMOHHON peméTke



14.

Cdopmynupyiite npaBuino Bynbsda-bparra npu or6ope HanpaBieHUi TIaBHBIX
TG PaKIIMOHHBIX MaKCUMYMOB Tpu Audpakunn @payHrodepa MmIocKux BOJIH Ha
KPUCTAJUIMYECKON pEelETKE

Pasnen llonapuzauusn

1.

2.
3.
4

oW

0 90

11
12

13.
14.
15.
16.
17.

B xakux BomHax BO3MOXKHBI, 4 KAKUX HCBO3MOKHBI ITOJIAPHU3ALUOHHBIC SIBJICHUA

UTo Takoe MI0CKOCTh NOJSAPU3ALUHN BOTHBI?

Uro Takoe MI0CKOMOJIprU30BaHHAas BOJTHA?

Hanumure oOuiee BoIpa’keHUE MHTEHCUBHOCTH, CBSI3aHHOM C IMJIOCKOCTBIO MOJISIPU3ALINHY,
KOTOpasi MOBEPHYTA BOKPYT HAMPABJICHUS IBUKEHHS BOJIHBI HA YTOJ & OTHOCUTEIHHO OCH X,
MEPICHIUKYJISIPHON HAMIPABIICHUIO IBUKEHUS.

Yro Takoe auarpaMma UHTEHCUBHOCTHU?

I/I306pa3HTe auarpaMmy MHTCHCHUBHOCTHU €CTCCTBCHHOIIOIAPHU30BAHHOI'O CBETA

Kak u3meHsieTcst HHTEHCUBHOCTD €CTECTBEHHOIOIIPU30BAHHOTO CBETA MIPU MPOXOXKICHUH
yepe3 ueabHBINA MOJIsIpU3aTop?

N3o6pasute auarpaMmy UHTEHCUBHOCTH TIOCKOTOISIPU30BAHHOTO CBETA
Cdopmymnupyiite 3akor Maroca

. Uto Takoe KpyroBas IIsIpru3anust BoHBI? K KakuM BOJIHAM OTHOCHTCS 3TO IOHATHE: K (1)330BO

YIOPSIOYSHHBIM WK K ()a30BO HEYTTOPSAOYCHHBIM?

. UTo Takoe npaBoIoJIIpU30BaHHBIE U JIEBONIOJIIPU3OBAHHBIE BOJIHBI?
. Uro npexacrasnser co0oil Cyneprno3uius AByX KpyroBO MOJISPU30BAHHBIX BOJIH,

IIPOTUBOIOJIOXKHON MOJIIPU3aLUHU U OJUHAKOBON aMIIIUTYIbI, CIEAYIOIUX B OTHOM
HampaBJeHUU?

Yro Takoe ONTUYECKN aKTUBHBIE CpEAbI?

Yro Takoe MI0CKOCTh NPOIYCKaHUs MoJispu3aropa’

Cdopmynupyiite 3akoH bprocrepa.

Urto Takoe quxpousm?

Kak genarorcs nonspounbi?

Paznen Keanmoeo-onmuueckue se1enus

1.

e

a—

10.
11
12.
13.

14.
15.
16.
17.
18

Yrto Takoe CBETOBOM MOTOK?

[aiite onpeneneHne 3HEPreTUIeCKO CBETUMOCTH.

Yro Takoe MOorIoIaras cnocoOHOCTh TOBEPXHOCTH?

UTto Takoe TerioBoe U3IydeHue?

CdopmynupyiiTe IPUHIII IETATBHOTO PABHOBECHS IO CIIEKTPY TEIUIOBOTO M3ITYYCHHUS B
Clly4ae TEIUIOBOTO paBHOBECHUS

Cdopmynupyiite 3akon Kupxroda

[ToueMy mpaBUIIbHBIC YAWHUKH KPACAT OCIIBIM, a PyYKH Y HUX YEpHBIC?

UYro takoe ¢pyHnkuus Kupxroda u kak OHa COOTHOCUTCS CO CIIEKTPATLHOM SHEPreTHIeCKON
CBETUMOCTBIO a0COIIOTHO YEPHOTO Tema?

N300pa3ure npuOIN3UTENbHBIN X0/ CHEKTPATbHOM SHEPTeTHUECKON CBETUMOCTBIO a0COTIOTHO
4EPHOTO Tella

Cdopmynupyiite 3akon Ctedana-bonbimana

. Chopmynupyiite 3aK0H cMmenieHns: Buna

[Touemy Comnue, Oyayun abCOIIOTHO YEPHBIM TEJIOM, CBETUT OEJIBIM CBETOM?
B uém cyTh runoress [1nanka?

3anumure Qynkuuto Kupxroda Klo,T C TOYHOCTBIO JI0 TOCTOSIHHOT'O MHO>KHUTEJIS
3anuimmTe U 00BSICHUTE YpaBHEHHE DUHINTEIHA BHENTHETO (hoTodPdhexTa

Yro Ttakoe kpacHas rpanuna ¢porodddexra?

Kak Obuta u3mepena nocrosinnas [lnanka?

. Habmromaercs nu nipu BHenHeM ¢oto3ddekre GoTOHHOE CTPOSHHE HIIEKTPOMArHUTHOTO

U3IyyeHus?



19. Yro takoe poToH?

20. HanumuTe 1ucnepcuoOHHOE COOTHOIIEHUE POTOHA

21. B xakoM 3KcriepuMeHTe ObLTH 0OHapYKeHbI (POTOHBI: ¢ BHEUTHUM (HOTO3(P(PEKTOM HITH MPH
oTkpbITHH 3 Pexta Komnrona?

22. Yro Takoe KOPIyCKYJSIPHO-BOJIHOBOH JTyanu3M ¢poToHa?



MUHUCTEPCTBO OBPA3OBAHUS U HAYKH POCCUCKOU ®EJEPALIMN
denepanbHOE rocy1apcTBEHHOE OI0/KETHOE 00pa30BaTeIbHOE YUPEXKIEHHE BhICILIET0 00pa3oBaHus
MOCKOBCKHI NOJUTEXHUYECKUN YHUBEPCUTET

CrennanabHOCTB:
18.05.01 Xumuueckasi TEXHOJIOT s SHEPTOHACHIILIEHHBIX MaTepraioB U U31EIHM

OII (mpoduip): «ABTOMaTU3MPOBAHHOE MTPOU3BOJCTBO XUMHUECKUX MPEIIPUATHID

Kadenpa duznka

(HanMeHoBaHHUe Kadeapsr)

@doH/ TECTOBLIX 3a/IaHUI

0 JUCIUIUINHE (Pr3nKa

(HaMMEHOBaHHE AUCIMILIMHBI)

Dopma mexyujeco KOHMpOs, npogepsarouias cmenetv ocgoenust komnemenyuu OITK-1

Pasnen Paboma u snepzus ¢ nocmynameibHoOM 08UIHCEHUU

1. 3aganue
Teno Maccoit 3 Kr IBIIKETCS CO CKOPOCTHIO 4 M/C M yaapsieTcsi abCOTIOTHO HEYNPYTO O HETOIBHIKHOE
TEJI0 TaKkoi ke Macchl. [Ipu yaape Bo BHYTPEHHIOIO SHEPTHUIO MEPENLIO ...

M 12 Ik
L) 9 JIx
O] 3 Ix
L] 62 IIx
O 15 JIx
L1 42 JTx

2. 3ananue
ITynst maccoii 10T monana B OaTMCTUYECKUN MAasSTHUK MAacCOM SKT M 3acTpsijia B HEM.
OTKIOHUBIIUICS MasSTHUK TOTHSUICS HA BBICOTY 10cM. CKOpPOCTH IyJIK B 3TOM cllydae Oblia ...

M 701 m/c
L1 2,5wm/c

[ 5wm/c

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

L1 1,21 m/c



1. 3aganue

F

U=15i+2j+6,2k

-,
OnpenenuTs MTHOBEHHYIO MOIIHOCTb, Pa3BUBAEMYIO CUIION - 21 ] (H), xotopas neiicTByeT Ha

MaTEpUaIbHYIO TOUKY, ABMXKYIILYIOCS CO CKOPOCTBIO

(m/c).

M 42 Br
] 0Bt
[J 36 Br
] 17 Bt
(] 72 Br
] 8Br

3. 3apanue

—

F=2_j+37€

OnpenenuTs MTHOBEHHYIO MOIIHOCTb, Pa3BUBAEMYIO CHIION (H), xotopas

JeMCTBYET Ha MaTepUaANIbHYIO TOUKY, IBHXKYILYIOCS CO CKOPOCTbIO

M -8 Br

] 1Bt

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

8 Bt

O o0oood

4. 3aganne

JIBa rpy3a, Macchl KOTOPBIX OTHOCSITCS Kak 1:4, COeIMHEHBI CKATOM MPY>KHUHOU U JIe)KaT Ha
TOPU30HTAJIBHOM MOBEPXHOCTH cToja. [Ipu pacnpsiMieHNN NPy KUHBI TPY3 MEHBIIEH MacChl MOTY4YaeT
kuHeTHueckyro aHepruto 40 JIx. [loTeHnmanbHas HEprus CxKaTOU MPYKUHBI TIPH 3TOM ObLJIa paBHA ...

M 50 Ix
L1 12 JIx
] 160 Tx
1 10 Ix
L1 20 Ix
1 400 JTx

5. 3aganue



KapaHI[am JIIMHOM 20 CM, MOCTaBJICHHBIM BCPTUKAJTIBHO, MMAaAaCT HA CTOJI. JIuneitnas CKOpPOCTb LNCHTpA
MacC KapaHaalia B KOHIC MaACHUA paBHA ...

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

L] 3,74 m/c
1 701 m/c
L1 2,5wm/c

1 5wm/c

6. 3ananmue
KakoBo OTHOIIEHNE HAYaIbHON KHHETHYECKOW SHEPTHH MATEPUAIbHOM TOUKH K KOHEYHOM, €CIIH €€
MMITYJIbC YBEJIMYMJIICS B 3 pasa.

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

7. 3ananue

BpomierHOe rOpU30HTAIBEHO TEJIO Maccoi 1Kr co ckopocThio 20 M/c yepe3 3¢ ynajio Ha 3eMITIO.
Kunernueckast sHeprust Tea B MOMEHT y1apa 0 3eMJIt0 OyieT ... (COMPOTHBIIEHUE BO3yXa HE
YUUTHIBATD)

M 632 Ix
O 62 ik

O 182 Ix
O 400 Tx
O 123 Ik
O 372 Ix

8. 3aganue
[Tyns maccoii 10r, seTsmas Topu3oHTaIbHO co ckopocThio 200 M/c, monaaeT B IepeBIHHBIA OPYCOK
Maccoi 5 Kr, JIeJKalluii Ha CTOoJIe U yAep KUBaeMbli IPYKUHOM ¢ skecTKocThio 2 KH/M . Ilpyxuna mpu

Ax

9TOM COXMETCS Ha , PaBHBIN ... (TpeHHE HE YYUTHIBATH)

M 2107 m
O 153 M
L] 80m
L] 03m
] 29,8 m
(] 2,04 m



9. 3ananue

W3 mpy»>KMHHOTO NMUCTOJIETA BBICTPEIWIHN ITyJIEH C Maccoi 5 T BEpTUKaIbHO BBEpX. JKecTkocTh
npyxuHbsl nucronera 1,25 kH/m. Ilpyxuna Obuta cxata Ha 8 cM. [locre BeicTpena mysist MOgHsUIach Ha
BBICOTY ...

M 80 m
0 2-10%m
(] 153 ™
(1 03m
] 29,8m
(] 2,04 ™

10. 3aganue
Teno OpomieHO MOJ YIIOM K TOPU30HTY CO CKOPOCTHIO 15 M/c. Ecnii He yuuThIBaTh COMPOTHBIICHNE
BO3/lyXa MpH MOJIETe, TO CKOPOCTh Tesa Ha BeicoTe 10 M Oyger ...

M 5wm/c

O 2,5m/c

L1 701 m/c

O 3,74 m/c

1 3,6 m/c

L] 1,21 m/c

11. 3aganue
[TonHast MexaHWYecKasi SHEPTUS TBEPOTO TeJia paBHA ...

[] mpou3BeneHHIO KHHETHUECKOM U TIOTCHIIMAIBHOM SHEPT U TBEPOTo Tea.

[l pa3HOCTH MOTEHIMAIEHON ¥ KWHETUYECKOW SHEPTHi TBEPIIOTO TeJa.

M cymMe MOTEHIMATBHON W KHHETHYECKOM SHEPTHIA TBEPIOTO TEIa.

[l OTHOLICHUIO MOTEHIIMAIEHON YHEPTHU K KHHETHYECKOI SHEPTUH TBEPJIOTO Tela.
[l OTHOLICHUIO KHHETHYECKOM YHEPTUH K MOTCHIIUATBHOMN SHEPTUH

[ pabote cuiibl TpeHHs

12. 3aganue
[TonHy0 MEXaHHMUYECKYHO SHEPTHIO MPOU3BOJIBHOM MEXaHUYECKOW CUCTEMBI IIPH OTCYTCTBUU
JUCCHUIIAaTUBHBIX CUJI, MOXXHO U3MCHUTH ...

[] pabGoToii BHENIHMX M BHYTPEHHHUX CHUJI, ICHCTBYIONIMX HA TEJIa CHCTEMBI.
M pa6oToii TOJIBKO BHEIIHHUX CUII, JCHCTBYIONINX HA TEIa CUCTEMBI.

[l paboTo# TOJNBKO BHYTPEHHHUX CHJI MEXaHUYECKOW CHCTEMBI.

[l u3MeHHuTH HEeNb3sl.

(] oxyaIeHUEeM Tell CHCTEMBI

(] HarpeBaHHEM Tl CHCTEMBI

13. 3aganue
Teno maccolt 2Kr ABMKETCS MO AEMCTBUEM CUIIBI IPSMOJIMHEWHO COIJIACHO YPABHEHUIO

X=4-2t+t

. MrHOBeHHasi MOIITHOCTh, pa3BUBaeMasi CHIION yepe3 2¢ mpu 3TOM OYJIET ...



M 8 Br
O -4,9Br
] -8Bt
L1 36 Bt
] 2Bt
1 17 Bt

14. 3aganue

; x=t+0,5¢’
PaBHOelCTBYOIIAs Tena P €ro ABMKEHUH O 3aKOHY ’ , Pa3BUBAET 3a UHTEPBAJ
BpemeHH (-2 ceKyH/Ibl CpeHI0I0 MOIHOCTh 4 BT. Macca Tena B 3TOM cilydae paBHa ...

M 4 xr
L] 2 kr
L] 6 kr
L] 8 kr
] 0,8 kr
1 0,6 kr

15. 3apanue
MoIIHOCTh CHIIOBOM YCTaHOBKHM BO BpeMEHU H3MeHseTcs 1o 3akony: N(7)=kt (Bt) (k=50BT1/c).
Onpenenuts padoTy, IPOU3BEACHHYIO ATOM YCTAaHOBKOM 3a BpeMs =4c.

1 123 JIx
L1 50 JIx
1 160 JTx
L1 20 Ix
M 400 JIx
0 10* Ix

16. 3apanune

JlBuratens coepiaeT paboTy, KOTopasi OMChIBaeTCs QyHKIIUCH A=4cos2t (IIx), toe ¢ — Bpemst
B cekyHJ1ax. OnpeieTuTh MTHOBEHHYIO MOIIIHOCTh, PA3BUBAaEMYIO ABUTATEIEM B MOMEHT BPEMEHU
=1,046 c.

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

8 Bt

17 Bt

oooog

17. 3apnanue
KamMeHb OpoIiieH 1mo/1 HEKOTOPBIM yIJIOM K TOPU30HTY € HadalbHOM ckopocThio 20 m/c. Eciu He
y‘-II/ITBIBaTI) COHpOTI/IBJ'ICHI/Ie BO3I[yX3., TO CKOpOCTI) KaMHA YMGHI)IHI/IJIaCI) BABOC HA BBICOTC ...

O 2:10° m



M 15,3 m
L] 80m

(] 0,3m
0 29,8 m
] 2,04 m

18. 3apanmue
MasTtHuk maccon 0,1 Kr, 3aKperuieHHbI Ha HEBECOMOM CTepxHE TIMHON 30 CM OTKJIOHUIIN OT
THOJIOKEHUS paBHOBecHs Ha yron 60°. PaboTa, KOTOPYIO COBEpIIUIIA CHIIA TSHKECTH PaBHA . ..

b -0,15 JIx
-6,5 JIx
1,62-107 JIx
0 JIx
-2,45-107 JIx
0,147 Ix

oooog

19. 3apnanue
I'py3 Maccoii 2 Kr nagaer ¢ BbICOTHI 10 M U MPOHUKAET B MATKUH rpyHT Ha rinyouny 10 cm. Cpennsis
CHUJIa CONPOTUBIICHUS TPYHTA JBUKEHUIO IPy3a paBHa ...

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

20. 3aganue
PaboTa BHyTpEHHHUX CHJI MEXaHUYECKOH CHCTEMBI paBHa:

[1 BekTopHoif cymMMe pabOT BceX BHYTPEHHHX CHII, ISHCTBYIOIINX HA TEJIa CUCTEMBI;
L1 Apudmerndeckoit cymMme MOAYJIei pabOT BceX BHYTPEHHUX CHIL.

M 0

[] IpousBeneHuio paboT BCEX BHYTPCHHUX CHIL.

[] paboTe BHEIIHMX CHI

[] cymme MOIIHOCTEH, pa3BUBAaEeMbIX BHEITHUMH CHIJIAMU

21. 3aganue
Cuna, geficTByroIast Ha MaTepHaIbHYIO TOUKY, IIOCTOSIHHA BO BPEMEHH U MOXET OBITh MpeICTaBlIeHa

F =273k AT=151-4]
KaK (H), nepemernienrie Touku ONUCHIBAETCS BEKTOPOM ’ (
Onpenenuts paboTy CHUJIBI HA 3TOM IEPEMELICHUU.

M).

b -8 JIx
0 15 Jix



L1 0 dx
O 12 Jix
L1 42 JTx
O 20 Jx

22. 3axanune
Cuna, neicTByOIAas Ha MaTepUATBHYIO TOUKY, IIOCTOSTHHA BO BPEMEHU U MOXKET OBITH Mpe/icCTaBIeHA

Ka

. 17=6?+27—3E
Ar=15

(H), nepemernienne Touku ONUCHIBAETCS BEKTOPOM

-
i+4 J (M). Onpenenuts paboTy CHIIBI Ha TOM MIEPEMEIICHHH.

1 39 JIx
O - 13,8 JIx
M 17 Ox
(1 0 Ix
L] 12 JIx
(] 6 Ix

23. 3aganue
Cuuta, geiicTByOIIasl HA MAaTEPUAIbHYIO TOUKY, MEHSIETCSl C U3BMEHEHHEM KOOPIMHAT TOUKH 110 3aKOHY

Fix.y=—yi-xj
Ar=21i

(H), nepemernienne Touku U3 Hayajia KOOPAMHAT OMHUCHIBAETCS BEKTOPOM

=3 J (M). Onpenenuts pabOTy CHIIBI HA TOM MEPEMEILLICHUH.

[ -8 Ik
LI 15 Ix
1 -5 JIx
b 6 Tx
] 3 JIx
L1 9 JIx

24. 3aganne

Ornpenenutb padoTy CUIIBI TSKECTH, ICUCTBYIOIICH Ha caMOJIeT Maccoil 1,5 TOHHBI, PU €ro MoabeMe,
€CJIM THBEPCUOHHBIN ciesl pazMepoM 60 M OpHEHTHPOBAH 110 OTHOUIEHUIO K MOBEPXHOCTH 3€MJIU MO/
yriom 30°.

M -4,5-10° JTxx
0 -6,3-10" %
0 10° Jix

0 3-10° Ik



O 39-10° [k
O 33,6-10° Jx

25. 3ananne

Teno, Maccoit m=1 Kr, HETIOJABMKHO JIeXKaBIliee Ha 3eMiie, ObLIO MOTHATO Ha BBICOTY /=5 M ¢
MIOMOIIBIO0 PE3MHOBOTO JKI'YTa, XKECTKOCTH KoToporo paBHa k~=800H/mM. Ha 3T0ii BEICOTE Ten0 MMeno
CKOPOCTh U=8 M/C, a )KTyT, B Hadajie moabéMa cBOOOAHBIN, OB pacTaHyT Ha 0,5 M. Ha ckonbpko
HN3MCHHJIACb MECXAHNYCCKAsA DOHCPIUA Teaa?

400 Tx
- 300 Ix
123 JIx
- 8 JIx
372 Ix
M 182 Tk

O o0oo0ood

26. 3ananue

Pabora Bcex cui, IEHCTBYIOIINX HA TEJIa CUCTEMBI, TIPU MIEPEX0/IE U3 TIEPBOT0 MEXAHUYECKOTO
COCTOSIHHSI BO BTOpO€ Oka3zajachk paBHO# 123 J[x. IIpu sTom paboTa mMOTEHIIMATBLHBIX CHJI OblJIa paBHA
300 Ik, a paboTa AMCCUNIATUBHBIX CHJI OKa3zanachk paBHOU -13,8 Jx. Ha ckonbko u3MeHHIach
KUHETUYeCcKasi JHEPT sl CUCTEMBI?

¥ 123 Jix
O 632 Jix
O 182 Jix
L1 372 Tx

O - 13,8 Jix
L] -300 Ix

27. 3ananne

MexaHnnyeckasi CUCTEMa HaXOJUTCS BO BJIACTH CTAl[MOHAPHBIX CUJIOBBIX mosiei. Pabora Bcex cui,
JEHCTBYIOIMX HA TEJIa CUCTEMBI, IIPU NEPEXOJIE U3 IEPBOI0 MEXAHUUYECKOTO COCTOSIHUS BO BTOPOE
okasaniach paBHou 81 J[x. [Ipu aTom pabota moTeHmanbHbIX cui Obuta paBHa 300 [[x, a pabGora
HENOTEHIMAIBbHBIX CHJ OKa3ayack paBHo 42 JI. Ha ckoiabko M3MEHMIACh MEXAaHUYECKAsl SHEPTHS
cucTeMsbl?

O -300 Jix
O 632 Ix
M 42 Jx
O 182 Ix
O 372 Jix
L1 81 JIx



28. 3ananne
Ha iyt S=12m cuna, aeiicTByromas Ha Teyno, paBHOMEpHO Bo3pacTaeT ¢ 16 H 1o 46 H. PaGoTa cuiibr
IIPU 3TOM PaBHa ...

M 372 Ix
O 632 Jix
0 182 JIx
O 123 Jx
L1 62 JIx
1 50 dx

29. 3apnanue
['Bo31b Maccoii 75T 3a0MBaOT B CTeHY MOJIOTKOM ¢ Maccoit 1kr. KIIJ] ynapa MoioTKa B 3TOM cirydae
paBeH ...

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

30. 3aganue

Onpenenuts paboOTy rpaBUTALMOHHOMN CHJIbI, EHCTBYIOIIEH CO CTOPOHBI 3€MJIM Ha CITyTHUK, KOTOPBIi
JIBUKETCS TI0 KPYTOBOM OpOMTE, 32 0JMH 000pOT 1o opbute paauyca 8-10° km kM. ['paBuranmonnas
nocrosuHas G=6,67-10"" m*/(xr-c*), Macca 3emmu 6-10** kr, paguyc 3emiu 6,4-10° kM. Macca
crytauka 10° k.

M 0 Tx
45-10° JTx
-6,3-10" [
10° Jx
39.10° Jx
33.6-10° Jxc

Oooognd

31. 3aganue

Ornpenenuts padoTy TPaBUTALIMOHHON CUJIBI, JIEHCTBOBABILIEH CO CTOPOHBI 3€MJIM HA CITyTHUK,
KOTOPBIH TIPH CTApTe C MOBEPXHOCTH 3€MIIH YIAIMIICSA OT Heé OECKOHEUHO Janeko. | paBUTalMOHHAs
nocrosuHas G=6,67-10"" m*/(xr-c*), Macca 3emmu 6-10** kr, paguyc 3emiu 6,4-10° kM. Macca
crytauka 10° k.

O -4,5-10° [l
O 75,2-10° ik



O 3-10° Ix
O -2,45-102 [l
M -6,3-10" JTx
O -300 Jix

32. 3apanue
[Ipu noaseme rpysa maccoit 100Kr o HAKITOHHOM TIIOCKOCTH JUTMHOM 2M ¢ yriiom =30 u npu
ko3 dunuente tperus p=0,1 ¢ yckopenunem a=1m/c* paboTa, coBepiiaeMasi BHEIIHEH CUIION, paBHA

M 1,35-10° JTx
O 4,72-10° x
O 14,8-10° x
O 75,2-10° [Tk
O 33,6-10° Ix
O 39-10° Jix

33. 3aganue

JIBe MpyXHHBI OAMHAKOBOM JITTMHBI, UMEIOIINE KeCcTKOCTh £,=9.8 H/cM u k>=19.6H/cMm,
COOTBETCTBEHHO, 3aKpEIUICHBI ITapauIeNIbHO ApYT Apyry. [IpyXuHbI pacTsHymM Ha 1cM BHEIIHEH
CUJION, paboTa ATOM CUJIBI B JAHHOM CJTydae paBHa ...

1 15 Ix

M 0,147 Tx
-0,15 Ix
-2,42-107 JTIx
3 JIx

17 x

ooodg

34. 3aganue
I[Ipu CTPOUTENBCTBE KOJIOHHBI BHICOTOM 20 M U C IUIONMIA/IBIO ONEPEYHOTO ceuenus 1,5 M” u3
MaTepHalia IIoTHOCTHIO 2,6-10° kr/M® Oblia coBepliieHa paboTa. . .

O 64-10° ik
O 4,72-10° x
O 14,8-10° x
M 39-10° Jix
O 75,2-10°
O 33,6-10° Ix

35. 3apanue
Teno maccoit 200 r ¢cBOOOJHO IafaeT BEPTHKAILHO BHU3 ¢ ycKoperueM 920 cm/c’. PaGora cpenneit
CHWJIBI COITPOTHUBJICHUSI BO3/lyXa 3a 5 CEKYH/I I0JIETa PaBHa ...

O -2,45-10° Tx



1 -0,15 Ix
] -5 JIx
L] -8 JIx
1 -6,5 JIx
M -13.8 Ix

36. 3axanue

Teno maccoit 100 T GpoiieHo BEpTHKAIBLHO BHU3 € BRICOTHI 20 M ¢ HadaibHOU ckopocThio 10 m/c. OHO
ynano Ha 3emitto co ckopocThio 20 M/c. PaboTa cuiibl CONpOTHBIICHUS BO3IyXa PaBHA ...

M -5 Tx

[ -13,8 Ix

O -2,45-107 Ix

1 -0,15 Ix
O] -8 Ik

L1 -6,5 Ix

37. 3aganue

. x[t|=t+0,5¢°
PaBHO[[CI/ICTBYI-OHIaﬂ TCJia HpI/I €ro ABM>XXCHUHU 110 3aKOHy ’

3a 2 CCKYH/BI. Macca Tena B 3TOM CJIy4ac paBHa ...

, coBepiaeT padoty 32 JIx

L] 4 kr
] 2 kr
L] 6 kr
M 8 kr
1 0,8 kxr
] 0,6 xr

Pasnen Mazcnemusm

1. 3aganue

I[TpoBonoynas pamka mromansio 0,01 M> HaXOaUTCA B OJJHOPOJIHOM MAaTHMTHOM I10JI€ ¢ MHAYKIHei 0,5
Tn. ImockoCcTh paMKy NMEPHIEHANKYIISIPHA TUHUAM UHIYKIMA. Ha CKOJIbKO M3MEHUTCS MarHUTHBIM
MOTOK, MPOHU3BIBAIOIINKA paMKy, €CJIU TTOBEPHYTh pamMKy Ha 30 rpaxycoB?

B

M ymenbmmtes va 0,67 MB6
[ ymenbiurcs Ha 4 MBO

[ yBemuuurcs Ha 1,7 MBO
[l He u3MeHHTCS

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



2. 3aganmue

[IpoBonounas pamka miomaabio 0,01 M? HaxOJUTCS B OJIHOPOJHOM MAarHUTHOM ToJie ¢ uHaykuueu 0,5
Tn. IImockocTh paMKy NEPHIEHANKYIJISIPHA TUHUAM UHIYKIUKA. Kak u3MEHUTCS MarHUTHBIN MOTOK,
MIPOHMU3BIBAIONINN pamMKy, eciii ocinabuts mosie a0 0,1 Tn?

B

M ymenbmuTes Ha 4 MB6

(] ymensmurcs Ha 0,67 MB6
L] yBemmuurcs Ha 1,7 MBO
[] He u3MeHHUTCS

[ ymenbmutcs Ha 4 MKBO
[ yBenmuuurcs Ha 1,7 MkBO

3. 3apanue

I[TpoBosiouHas pamka miomaasio 0,01 M> HaXOAUTCS B OJHOPOIHOM MArHUTHOM TI0JIE ¢ HHAyKIuei 0,5
Ti. IInockocTh paMKH NapasuieNbHa JIMHUAM HHAYKIUU. Kak n3MEHUTCsS MarHUTHBIN MOTOK,
IIPOHU3BIBAIOLINI paMKy, €CIIM YBEITUYUTh MHAYKIUIO oist 1o 0,6 Tn?

~ B

M we wzmenurcs

L] yBenmmuurcs Ha 1,7 MBO
L] ymenbiurcs Ha 4 MBO

L] ymenbmurcs Ha 0,67 MBO
[ ymenbmutcs Ha 4 MKBO
L] yBenmuurcs Ha 1,7 MkBO

4. 3ananue
Ornpenenutb MAarHUTHBIA MOMEHT KOJIBLIEBOTO IIPOBOJHUKA PAUYCOM 5 CM, IO KOTOPOMY ITPOTEKAET
anekTpudeckuit Tok cuioi 0,02 A.

M 0,157-10° A-m*
[ 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

Onpenenute MarHATHBIN MMOTOK Yepe3 IUIOMIA b TIOMEPEYHOT0 CEUSHUS COJICHOUIa 0e3 cepIeyHrKa
niauHoM 1,6 M, mo BuTKam kotoporo teyeT Tok 6,3 A. Conenoun umeet 4000 BUTKOB U paauyc 4,8 cM.
MaruuTHas nocrosasas 4m-107TH/M.



>UAMMAAL
7 0,5-10° B6

[ 80,5-10° B6

(1 0Bo6

O 25-10° B6

O 10° B6

O 10*B6

6. 3aganue

Conenounp munol 1 M 1 ceuennem 16 cm* comepxut 2000 BUTKOB. BBIYUCINTE TIOTOKOCIIEILIEHHE
npu cuie Toka B ooMotke 10 A.

MarunutHas noctosuHas 4n-10TH/M.

>UAMAAL
M 80,5-10° B6

O 10 B6

O 71-10° B6

[J 87-10° B6

O 10° B6
O 0,5-10° B6

7. 3ananue

PeakTuBHBII camolieT, UMEIOIIUNA pa3Max KpbuibeB 50 M, JIETUT FOPU30HTAIIBHO CO CKOPOCTBIO 792
KM/4. OnpeaenuTe pasHoCTh MOTEHIIMAIOB, BO3HUKAIOIIYIO MEXTy KOHIITAMU KPBUIHEB, €CIIH
BEPTHKAIIbHAS COCTABIAIONIAS MHAYKIIMY MATHUTHOTO TI0JIs 3eMiu paBHa 5* 10T,

M 0,55B
0,2B
0,3B
0,03 B
-0,51B
0,15B

ooood

8. 3apanme

B onHopoanom MaraHutHoM nodie ¢ uaaykiuen 0,4 Ti B iIoCKOCTH, IEPIEHIUKYISIPHOM JIMHUSIM
MHAYKINY [0JIs, BpalaeTcs crepskeHb UIMHOM 10 cM. Ock BpallleHus! IpOXOAUT Yepe3 OAMH U3
KOHIIOB cTepkHs. OnpeeTuTh Pa3HOCTh MOTCHIIMAIOB HA KOHIIAX CTEPIKHS MPU 4acTOTe BparieHus 16

cl.



———

M 0,28
0,55 B
0,3B
0,03 B
-0,51B
0,15B

ooood

9. 3aganue
Ha xBanpatnyto pamky co croponoit 10 cm Hamotano 1000 BuTkoB ToHKOTO npoBoja. [To pamke Teyer
TOK. MaruutHblif MOMeHT pamku 10 A M°. UeMy paBHa CHJla TOKA B PAMKe

M1A
L 2A
L1 40 A
120 A
L1 10A
L SA

10. 3aganue

ITpoBonouHbIi BUTOK paguycoM 10 cM momenieH MexTy rnoitocamu Maraura. Ha Hero nefictByer
MAaKCHMAaJIbHBIN MEXaHUYECKU MOMEHT paBHbIi 6,5 MkH M. Cuia Toka B BUTKe 2 A. Uemy paBHa
MarHuTHas MHAYKLIHS MEXAY NoJrocaMu Maruurta? JleicTBueM MarHuTHOTO MoJist 3eMIIH TpeHeOpeyb.

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

11. 3aganue
B nieHTpe KpyroBoro BUTKa HapsHKEHHOCTh MarHUTHOTO 1o paBHa 200 A/M. MarHUTHBII MOMEHT
BHUTKa paBeH 1 A M”. UeMy paBHa cuiia TOKa B BUTKe?

M 37 A
0 32A
0 255A
020 A
O 14A
05,16 A

12. 3aganue



BbIancnuTh MarHUTHYIO SHEPTHUIO colleHou 1A, coaepxkaiiero 1000 BuTkoB. MarHUTHBIN MTOTOK Yepes
nonepeunoe ceuenne paseH 0,1 MmB6. Cuna Toka B ero oOMOoTKe paBHa 1A.

4 50-10° [
0 2,5-10° [l
0 3-10° Ix
O 6,75-10° Ix
0 6,9-10° Ix
0 1,25-10° Jx

13. 3aganue
B nieHTpe kpyroBoro BUTKa HapsHKEHHOCTh MarHUTHOTO 1o paBHa 200 A/M. MarHUTHBII MOMEHT
pasen 1 A M. Uemy paBeH paauyc BUTKa?

M 18,54-10° m
0 62:10°
0 92,7-10% m
O 14,410° m
O 3,3-10° m
O 0,01 m

14. 3aganue

B marauTHOE nosne ¢ uaaykiuer 20 Mk Tn yctanoBwin o yriaom 60° K CHIIOBBIM JIMHUSM BHTOK
panuycom 10 cm u myctunm o HeMy Tok 10 A. HaiiTn MmexaHW4YeCcKuii MOMEHT, IEUCTBYIOIIMM Ha
BUTOK.

Tl

/

M 3,14-10° H-m
[0 39,5-10°H-m
0 14-10° Hm
0 34,8-10* H-m
] 0,1 HwMm

[0 6,28-10°H-m

15. 3aganue
HBa JJINMHHBIX HapaHHeHBHI)IX HpOBO}Ia HaXOIsTCsA HaA paCCTOHHI/II/I r= 5CM OOUH OT prFOFO. HO
MPOBOIaM TEKYT B OJJHOM HaIpaBlIEHUU OJuHAKOBBIe TOKH | = 30 A kaxapiii. HaiiTu MarHuTHyro



MHIYKIMIO TI0JIS B TOYKE, HAXOAAMIENCS HAa PACCTOSHUM T1 =4 CM OT OIHOTO TIPOBOJIA U I = 3 CM OT
apyroro. (He=4m-10"Tu/m)

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

16. 3apanue

beckoHeUHO JUTMHHBIA TOHKUN MTPOBOJIHUK C TOKOM [ = 66 A nMeet u3rud B BUIE KPYIJION TIIIOCKOM
neu paguycoMm R = 10 cm. OnpeaenuTb MAarHUTHYIO UHYKIHUIO TIOJISl B LIGHTpE NeTyin. MarHuTHas
noctossHHast po=4mn-107 Tn/m.

M 4,14-10* Tn
0 2,5-10% T
O 1,5-10* Tn
0 0,5-10* Tn
O 3,72-10* Tn
[ 35.1-10° T

17. 3aganue

JIBa KpyroBbIX BUTKA PACIIOJIOAKEHBI B IBYX B3aMMHO MEPIEHIUKYISPHBIX IUIOCKOCTAX TaK, YTO
HeHTpI)I 9TUX BUTKOB COBIIQJArOT. Pazu/lycm BUTKOB paBHBI 2 CM U 4 CM H TOKH, TeKYHII/Ie 10 BUTKaM,
paBHbl 10 A. HaliTu MHAYKIUIO MATHUTHOTO TOJISI B LIGHTPE 3TUX BUTKOB.

M 35,1-10° Tn
L] 0OTn

O 31,4-10° T
O 1,5-10* Tn
O 6-10° Tn
O 3,72-10* Tn

18. 3aganue

JIBa IIMHHBIX TapaJJIeNbHBIX TPOBOJA HAXOAATCSA HAa PACCTOSIHUM T = 6 ¢cM oiMH OT Apyroro. [1o
MPOBOJIaM TEKYT B MPOTUBOTMOJIOKHBIX HAMPABICHUSIX oAMHAKOBbIe TOKH [ = 10 A xaxasiii. Halitu
MarHUTHYIO MHIYKIUIO MOJIS B TOUKE, HAXOASIIENCS Ha paCCTOSHUU T} = 2 CM OT OJHOTO MPOBOJA U I
=4 ¢M oT sipyroro. MarnurtHas noctosanas pe=4n*107 Tu/m.

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

19. 3ananue



B aTome BoZ0po/a 3IeKTpOH ABHKETCS BOKPYT siipa 1o KpyroBoi opoute paaunycom 106 mm,
co3nasas Tok [ = 0,26MA. UeMy paBeH MarHUTHBIA MOMEHT KPYTOBOT'O TOKa?

M 9,2:102% A-m?

O 120-10° A-m?

0 0,2 A-m?

[0 78,6:10° A-m?

[ 0,5810° A-m?
0 0,157-10° A-m?

20. 3agpanue

B aTome Bojopo/ia 3IEKTPOH JBUKETCS BOKPYT SiApa MO KPYyroBO opOuTe pagamycom 53 M, co3maBast
tok [ = 0,5 MA. ATom mometieH B MarHuTHoOe ToJie ¢ uaaykiueit 0,1 T, Jluann nHAyKIIN
napauieIbHbI IIIOCKOCTH OPOUTHI AJIEKTPOHA. BRIYMCINTE MEXaHUYECKUH MOMEHT.

M 4,410 Hm
O 3,14-10° H-m
O 39,5-10° H-m
0 14-10° H-m

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

21. 3apanne

Ha ropu3oHTanbpHBIX penbcax, HaXOIAIuXcs ApyT OT Apyra Ha pacctossHuu L=0,25 m, exur
CTEP>KEeHb MEPIEeHIUKYISIPHO penbcaM. OnpeaenuTs cruily Toka [, KOTophIil Hajo TPOIYyCTUTh 1O
CTEPIKHIO, YTOOBI CTEP)KEHBb Ha4aJl IBUTATHCSl B BEPTUKAITHLHOM MAarHUTHOM TioJie ¢ mHAyKiuein B=0,2
Tn. Koaddurnment tperus crepkus o penbebl u=0,2. Macca ctepxxHs m=1 KT.

M 40 A
2A
] 10A
SA
120 A
L1 100 A

22. 3apnanne

beckoHEeYHO ATMHHBIN TOHKMHA IPOBO/I, 10 KOTOPOMY T€4eT TOK, MMeEeT M3rul B BUJE KPYIJIon
IWIOCKOM neTiu paauycoM R = 20 cM. MarnutHas WHIYKIMS NOJIS B IEHTpe neTiu pasua 3,14-10 To.
B 5TOM ciyuae cuma Toka B mpoBojie OyaeT (MarHUTHas mocTosHHas po=4m*107 ['n/m).

M 100 A
L1 20A
L1 40 A
Ll 10A
0SA
L2A

23. 3apanne
B ogHOpOAHOM BEpTHKAIBHOM MarHWTHOM I10JI€ Ha IBYX TOHKHX BEPTHUKAJIbHBIX MPOBOJIOYKAX
[I0JIBELLIEH TOPU30HTAJIbHBIN NPSAMOJIMHENHBIA TPOBOAHUK Maccolt m=20 r u nnuHoi L=34,6 cMm. Yemy



paBHA MHAYKIMS MarHUTHOTO NOJIst B, eciin nipu nporyckaHuy Mo NpOBOJHHUKY TOKa cHIloi [=2 A,

MIPOBOJIOYKHU OTKJIOHSIOTCSI OT BEpTUKAIH HA yroi a=60°. Maccamu ipoBojI0UYeK MpeHeOpeyb.
tg60°=1,73.

b 0,5 Tn

1 0,1 Ta

1 0,2Tn

1 0,3 Txa

L] 2,45 Tn
L] 0T

24. 3apanue

Mexay noirocaMu 3J1€KTPOMArHUTa B TOPU30HTAIbHOM MAarHUTHOM TOJI€ HAXOJUTCS
MIPSIMOJIMHEWHBIN MTPOBOTHUK, PACTIONOKEHHBIN TOPU30HTAIBHO U NMEPIIEHANKYISIPHO CHIIOBBIM
JUHUSIM MarHUTHOTO moJist. Kakoi#t Tok [ gomkeH uatu depes mpoBOJHHUK, YTOOBI CKOMIIEHCHPOBATH
CHJIBI HATSDKEHUS B TIOJIZICPKUBAIONTUX €r0 THOKKX mpoBoaax. Muaykius nons B=0,01 T, macca
eauHUIbl TpoBoaa m/L=0,02 kr/m.

M 20 A
L] 40 A
L1 100 A
] 10A
LISA
02A

25. 3apnanue

ITpoBognuk nnuHOM L = 1M pacnonoxeH B OAHOPOJHOM MarHMUTHOM I10JI€ IEPIEHIUKYIISIPHO BEKTOPY
MarHuTHOM uHAYKIMH. [Ipu npomyckanuu mo NpoBOJHUKY Toka [ =2 A, oH nmepemecTHICS B IoJie Ha
paccrosauu d = 0,1 M, npu 3TOM cuna Amnepa coBepunia padoty A = 0,04 k. Yemy paBHa
MarHuTHas MHAykuus B nomns?

M 0,2 Tn

L1 0,1 Tn

1 0,5 Txa

1 0,3Tn

0 2,45 Tn
L] 0Tn

26. 3ananne

[IpoBoHUK MIMHOM 1M, pacnoyIOKEHHBIM B OJHOPOJHOM MAarHAUTHOM IT0JIE, TEPIEHANKYIISIPHO
JMHWUSIM MarHUTHOW MHAYKIMH, IepeMecTuiics B 1oJie Ha pacctosHue 0,1m. Ilo npoBonHuKy Teuer
Tok. Cuita AMmiepa npu 3Tom coBepiunia padoty 0,04 J[x. Cuia Toka B IPOBOJHUKE B 3TOM ClIydae
paBHa

M2A

L1 40A

1 20A

L1 100 A

] 10A

LISA

27. 3aganue



JITMHHBIN PSMOM COJIEHOH T U3 MTPOBOJIOKH quametpoM d = 0,5 MM HaMOTaH Tak, YTOOBI BUTKH
MJIOTHO TIPHWJICTAH IPYT K Npyry. KakoBa HanpspkeHHOCTh H MarHUTHOTO MOJIst BHYTPH COJICHOM 1A
npu cuie Toka [ =2 A? TommuHoN U30IA1UY TPEeHEeOpEYb.

M 4-10° A/m
L1 200 A/m
L1 100 A/m
(1 300 A/m
0 3-10° A/m
O 2-10° A/m

28. 3aganue

Mexy mnoirocaMyd MarHuTa Ha JIByX TOHKUX BEPTHKAIbHBIX MTPOBOJIOYKAX MOBEIICH
TOPU30HTAIBHBIN MPAMOJUHEHHBIN TPoBOAHUK Maccolt m=10 r u anunou L=0,2m. Unaykuus
OJIHOPOJHOTO MarHUTHOTO I0JIsI HallpaBJIeHa BepTHKaNbHO U paBHa B=0,25 Tn. Beck npoBonHuK
HaxXOJMUTCS B MAarHUTHOM IoJie. Ha Kakoi yroJi o OT BEpTUKAIN OTKJIOHSAETCS] TPOBOIHUK, €CIU 110
HEMY IPOIYCTUTh TOK CHIION [=2 A?

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

29. 3aganue

KBagparHas mpoBosioyHasi paMKa pacnosiokeHa B OJTHOM TUIOCKOCTHU € JUTMHHBIM MPSIMBIM TTPOBOIOM
TakK, 4TO JIBE € CTOPOHBI MapajienbHbl IpoBoay. [1o paMke u mpoBoAY TEKYT OAMHAKOBBIE TOKU [ = 1
KA. Onpenenuts cuity F, 1eficTByOIIyI0 Ha paMKy, eciiu OJiryKaIas K MpoBOAy CTOPOHA PaMKHU
HaXOJMTCS HA PACCTOSTHUM PABHOM €€ JuIMHe. MarHuTHas noctosHHas w=4n* 107 /M.

M 0,1 H

O 3,46-10° H
0 4,2-10°H
1 OH

O 0,2-10°H
d 0,12-10° H

30. 3apanue

ITpoBognuk nnuHOM 0,4 M, IO KOTOPOMY T€YET TOK 2 A, pacIoyIOKEH TOPU30HTAIBLHO B BEPTUKAIBHOM
OJIHOPOJHOM MarHuTHoM nosie ¢ uaaykuuei 0,05T:xn. [IpoBogHNK nepeMenatoT NOCTYNaTeNbHO B
MarHuTHOM nosie Ha paccrostHue 0,1M. PaboTa cuibl AMnepa npu 3TOM paBHA HYJI0. YTOJI MEXTY
BEKTOPOM IIEPEMEILECHHS U BEKTOPOM MATHUTHON MHAYKIUHU B TOM CIIy4ae paBeH

M0

/6

/4

/3

43

1,042

ooood



31. 3aganue

B 01HOpOAHOM MarHMTHOM MOJI€ ¢ MHIAYKIMEH MarHuTHOro nosst B=0,2 Ti pacnonoxkeH BUTOK,
II0IIAb KOTOporo pasHa S=50cm’. IleprneHauKyIsp K IIIOCKOCTH BUTKA COCTABJISET C HANPABJIEHUEM
BEKTOpA MHIAYKIMU MarHUTHOro noJist yroi a=60°. Yemy paBeH Bpalaromnii MOMEHT ACHCTBYOIINI
Ha BUTOK IPU BOBHUKHOBEHUU B BUTKE TOKa cuiion 4 A?

M 34,8-10* H-m
0 39,4-10°H-m
0 14-10° Hm
0 120 Hm

] 0,1 HwM

O 24-10°H-m

32. 3aganue

HO TpeM HapaHHeJIBHBIM HpHMBIM HpOBO}IaM, HaXoOAIIINMCsI Ha OANHAKOBOM paCCTOSIHI/II/I 3210 CM
JIpYT OT Ipyra, TEKyT B OJTHOM HalpaBJI€HUH OJIMHAKOBbIE TOKU cuioit [=100 A. Beruucauts cuny F,
JENCTBYIONIYIO Ha OTPE30K JIMHOM L=1M Kaxmoro nposoaa. Marautaas nocrossHHas po=4m*107
I'a/m.

M 3,46-102 H
00,1 H

O 42.10°H
0 O0H

0 0,2:10°H
0 0,12:10° H

33. 3apanue

ITpOTOH M AJIEKTPOH, YCKOPEHHBIE OIMHAKOBOI Pa3HOCTHIO IOTEHIMAJIOB, BIETAIOT B OJHOPOAHOE
MarHuTHoe nose. Bo ckonbko pa3 paauyc KpUBU3HbBI TpaeKTOpUU poToHa Rp Gosnbie paguyca
KPUBU3HBI TPAEKTOPHH JIEKTpoHa Re? Macchl poToHa u siektpona mp=1,67*10"" kr u me=9,1*10>"
KT.

M 43

/6

/4

/3

500

1,042
25107 JIx

Oooood

34. 3ananue

DIIEKTPOH JBHIKETCS B MATHUTHOM II0JIE TI0 OKPYKHOCTH paauycoM R=1 Mmm. MarauTHas MHIyKIUs
nonst B=0,1 Tn. Onpenenurs KUHETHYECKYIO SHepruio Ex anexrpona. (3apsan snekrpona e=1,6¥10"
K1, macca anextpona m=9,1%107" kr.)

1,510 T
5,510 Jx
0 6,9-10° Ix
0 -0,9-10"* JIxx
0 25-10° Jx



L1 0 Ix

35. 3apanue

3apsHKEHHAsl 4acTUIA, MPOIIESANIAas YCKOPSIOUIYI0 Pa3HOCTh NOoTeHIManoB A@=2kB, nBuxercs B
OJIHOPOJHOM MarHuTHOM nouie ¢ uaaykuuent B=15,1 mTa no oxpyxHoctu paguycom R=1 cm.
OnpenenuTh OTHOLICHHE 3apsia YacTHIIbI K ee Macce (q/ m).

M 1,75-10" Kn/kr
0 1,75-10° Kn/kr
O 3,75-10" Kn/kr
O 4,23-10*" Kn/kr
O 1,63-10" Ku/kr
0 4,12-10° Kn/kr

36. 3axanue

[IporoH, npormreamuid ycKopsroIyo pasnocts noreHnuanos U = 300 B, Bieten B oqHOpOIHOE
MarHutHoe noJie ¢ uuaykuued B = 0,4 Ti u Havasn IBUTaThCs MO OKPYKHOCTU. BhIuncInuTh ee paauyc.
(3apstn npotona 1,6%107"° Kii, macca mportona 1,67*107 kr) MaruutHas nocrosHaas po=47*107 Tr/m.

M 6,2-10° m
0 92,7-10° m
O 14,4-10° m
[0 3,3-10° m
0 18,5410 M
(] 0,01 m

Paspen Hnumepghepenyusn
1. 3aoanue

OnTuyeckast pa3HOCTh X0/1a IByX UHTep(epupyromux BoiH A=0,3\. Onpenenuts pasHOCTh (a3 Ag.

0 =

m 06n

o Lbn

o 02n

o L2n
2. 3aoanue

OnTuyeckast pa3HOCTH X0/1a IByX UHTep(epupyromux BoiH A=0,51. Onpeaenuts pasHOCTh (a3 Ag.

M

o 06n
o Lén
o 02n
o L2«



3. 3aoanue

OnTuyeckast pa3HOCTh X0J1a IByX UHTEepepupyromux BoiH A=0,8 A. Onpenenuts pasHoOCThb (a3 Ag.

g =

o 06n

v Lbm

o 02n

o L2n
4. 3aoanue

OnTryeckast pa3HOCTb X0/1a ABYX MHTepdepupyromux BojaH A=0,1A. Onpeaenuts pasHOCTh pa3 Ao.

O n
g 067
v 02n
o Lbén
o L2n
5. 3aoanue

Pasnocts ¢a3 untepdepupytronmx BoH Ap=0,67. OnpeneanTh MUHUMAaIbHYI0 ONTHYECKYIO Pa3HOCTh
X0/1a BOJIH.

7 034

O 054

o 084

0 014

- 0,62
6. 3adanue

Paznocth a3 uarephepupyrommx BoiaH Ag=n. OnpeneauTh HANMEHBITYI0 ONTHYECKYIO Pa3HOCTh
X0/1a BOJIH.

o 082

w052

O 031

O 017

- 06
7. 3a0anue

Paznocth a3 uarephepupyrommx BoiaH A@=0,21. OnpeneauTs HANMEHBITY0 ONTHYECKYIO Pa3HOCTh
XO0Ja BOJIH.

7 082



0,54

L]

O 037

7 017

O 064
8. 3aoanue

WuTepdpepeHMoOHHas KapTHHA OT JBYX CHH(A3HBIX KOI'€PEHTHBIX HCTOUYHUKOB CBETa HMMEET BHJ
YepeAyIOLUXCs CBETIBIX U TEMHBIX IOJIOC C paccTosHUuEM /=0,5MM MeXay CBETJIBIMH I10JIOCAMM .
VcTouHukH pacnosioxkeHbl Ha paccTosHuu d=10MM npyr ot apyra. PaccrosHue OT MCTOYHUKOB J10
skpana L=10m. Haiitu ayiuHy BOJTHBI A HICTOUHUKOB.

7 0,5MKm

7 0,75mKkm

7 0,6mkm

0 Lomkm

0 2,8Mkm
9. 3a0anue

WuTepdepeHIMOHHAs KapTUHA OT JABYX CHH(Aa3HBIX KOTEPEHTHBIX MCTOYHHKOB cBeTa ¢ A=0,5MKM
UMeeT BUJ YEPEAyIOLIMXCS CBETJIBIX M TEMHBIX MOJOC ¢ pacctossHMeM h=0,5MM Mexay CBeTIbIMHU
nosiocamu. Mlcrounuku pacnosoxensl Ha paccrossHur d=10mm apyr ot apyra. Halitu paccrosiaue L
OT UCTOYHUKOB JI0 SKpaHa.

7 ln
] 5Su
M 10m
] 2w
] 3w
10. 3a0anue

WnTepdepeHniionHas kKapTuHa OT ABYX CUH(A3HBIX KOT€PEHTHBIX UICTOYHUKOB CBETA C JJTMHON BOJIHBI
A=0,5MKM uMeeT BUJ YepeoyOLIUXCsl CBETJIBIX U TEMHBIX IoJoC. PaccTosiHue MeXy MUCTOYHMKAMHU
d=10mM. PaccrostHue OoT MCTOYHMKOB a0 3kpaHa L=10m. Haiitu pacctosHme h mexmy coceaHumu
CBETJIBIMU MHTEP(PEPEHIIMOHHBIMU [IOJIOCAMH.

M 0,5 mm

O 0,1 MM

L] 2 MMm

] 10 MM

L] 50 mm
11. 3a0anue

Pasnocts ¢a3 untepdepupyromnmx BoiH Ap=1,6m. OnpeneanuT HAUMEHBIITYI0 ONTHYECKYIO Pa3HOCTh
X0/1a BOJIH.

7 082



0,54

0

o 034

0 014

0 0,64
12. 3a0anue
Paznocth ¢a3 unrepdepupyrommx BoiaH Ag=1,21. OnpeneauTs HANMEHBITYI0 ONTHYECKYIO PA3HOCTh
X0J1a BOJIH.

7 064

O 01

o 084

0 054

0 034
13. 3a0anue

WHuTepdepeHMOHHas KapTHHA OT JBYX CHH(A3HBIX KOI'€PEHTHBIX HCTOUYHUKOB CBETa HMMEET BHJ
YepenyroIuXCs CBETIBIX M TEMHBIX IOJIOC C PACCTOSHHEM A=2MM MEXIYy CBETJIBIMH MOJOCAMH .
VcTouHMKH pacmosiokeHbl Ha paccTostHUM d=0,5MM Apyr oT apyra. PaccrosHue oT MCTOYHHMKOB 10
skpaHa L=2M. HaliTu 7IMHY BOJIHBI A HCTOYHUKOB.

7 0,5Mmkm

g 0,75mkm

7 0,6mkm

0 Lomkm

7 04mkm
14. 3a0anue

WutepdepeHMoHHas KapTHHA OT JIBYX CHH(]A3HBIX KOI€PEHTHBIX HCTOUYHUKOB CBETa MMEET BHJ
YyepelyroIuXcs CBETIIBIX U TEMHBIX 10JIOC ¢ paccTosiHueM A=0,75MM MeXIy CBETJIBIMU I10JIOCAMHU .
HcTOYHNKN paclojokeHbl Ha paccTOSHUM d=IMM apyr oT apyra. PaccTosHue OT MCTOYHHMKOB J10
skpaHa L=1m. HaliTu 11HY BOJIHBI A HCTOYHUKOB.

&7 0,75 Mkm

o 0,5mKm

7 0,6mkm

0 Lomkm

0 2,8mKm
15. 3a0anue

WnTepdepeHniionHas kKapTUHa OT JIByX CHUH(A3HBIX KOI'€PEHTHBIX HCTOYHHUKOB cBeTa ¢ A=0,75MKM

HMEET BUI

YCPCaAYIOIHNXCA CBETJIBLIX U TCMHBIX IMOJIOC C PACCTOAHHUEM h:O,75MM MCXKAY CBCTJIIBIMU



nojocamu. MICTOUHHKH pacnojokeHbl Ha paccTostHuu d=1mm npyr ot apyra. Haiitu pacctosiaue L ot
MCTOYHHUKOB JI0 KpaHa.

M 1lu
0 10m
[0 2mM
] 3m
] 5Swu
16. 3aoanue

WnTepdepeHiionHas kapTuHa OT ABYX CHH(A3HBIX KOT€PEHTHBIX UICTOYHUKOB CBETA C JTTMHON BOJIHBI
A=0,75MKM UMeeT BUJ YepelyIOIIMXCS CBETJIBIX M TEMHBIX mosoc. PaccrosiHue Mexay MCTOUHUKaMU
d=1mm. Pacctosinme OT MCTOYHHMKOB 10 dKpaHa L=Im. Haiitu pacctosHume h mexnay coceaHumu

CBETJIBIMH UHTEP(EPEHIIMOHHBIMH MTOJIOCAMHU.
M 0,75 mm

L 2 Mm

L] 0,5 Mm

[ 3 mMm

L] 1,5 Mm
17. 3aoanue

HNuTepdepenimonHas KapTUHA OT ABYX KOTE€PEHTHBIX HCTOYHUKOB CBETA C JJIMHON BOJHBI A=0,5MKM
HMECT BHUJ YCPCAYIOMHUXCA TEMHBIX MW CBCTJBIX ITIOJOC C PACCTOAHHUEM h=2Mm MCXKAY CBCTJIBIMU

nonocamu. PaccTosHre OT KCTOYHUKOB 110 9Kpana L=2m. Kakoe paccrosnue d Mexay HCTOUHMKAMU?
M 0,5 mm

L] 10 mm

L] 4 mm

L] 1,5 Mm

1 3,6 MM

L1 0,75 mm
18. 3aoanue

IIpy HOpMaabHOM OCBEIIEHUH IIJIOCKO-BBIITYKJION JIMH3BI, PAaJAUyC KPUBHU3HBI KOTOpOH R=5M,
compHKacaromencs cepruieckoi MOBEPXHOCTHIO C TOJCTOW CTEKJISTHHOW TUIACTUHKOM, HAOIIOJAI0TCS
konblla HproTOHa B oTpa)keHHOM cBeTe. Paguyc necsaTtoro TeMHOro Komisha 7=5SMM. Onpenenursb
JUINHY BOJIHBI CBETA A..

M 0,5 Mmxm

1 0,75 mxm

O 2,8 MkM

L] 1,5 Mkm

L] 6 MM
19. 3a0anue

Kounba HeroToHa Habar01a10TCsl B OTPaXKEHHOM CBETE ¢ JITMHOM BOJHBI A=0,5MKM. [Inocko-BhImyKias
JIMH3a TIOMEILEHA HA TOJICTYIO CTEKIISHHYIO IUIACTUHKY, IMEPIECHIUKYISIPHYIO HAIIPaBICHUIO MaJCHUS



cBeta. Panmyc pgecsToro TEeMHOro Koibla 7=SMM. HalTu panuyc KpuUBH3HBI chepudecKkoit
MOBEPXHOCTHU JIUH3BI R.

M 5m

] 10w™m

L1 0,667 m

] 3m

Ll 167 m
20. 3aoanue

Konbua HeroToHa Habmr01at0TCsl B OTPaXKEHHOM CBETe ¢ AJMHOM BOJIHBI A=0,5MKkM. [In0cKo-BbImyKI1as
JMH3a TOMEIICHa CQEepUIecKoil TMOBEPXHOCThIO R=5M Ha TOJCTYIO CTEKISIHHYIO IUIACTHHKY,
NEPIECHIUKYJIAPHYIO HANpaBICHUIO NaaeHus cBera. Paauyc TemHOro kombhoa r=5MM. Kakon
MOPSIKOBBIM HOMEP ATOr0 KOJblia m?

M 10
15
L] 40
13
11
21. 3aoanue

Konbua HetoToHa HabmonaroTcs B OTPaKEHHOM CBETE, JUIMHA BOJHBI KoToporo A=0,4Mkm, mpu
HOPMaJIbHOM TMaJICHUH CBETAa Ha IUJIOCKO-BBINYKIYIO JIMH3Y, COINPHKACAIOUIYIOCS CQepUuuecKoi
MOBEPXHOCThI0O R=4M C TOJICTOW CTEKJISIHHOW IUIaCTUHKON. HailTm paamyc 7o €CSITOr0 TEMHOTO
KOJIBLIA.

M 4mm

1 S0mm

1 10mm

7 0,5mm

o Lomm
22. 3a0anue

Konbia HetoToHa HaOII0Aa0TCS B OTPayKEHHOM CBeTe ¢ ATUHON BOJHBI A=0,4MKkM. [Tmocko-BhImykias
JWH3a CoMpHKacaeTcs c(epudyeckod MOBEPXHOCTBIO C TOJCTOM CTEKISHHOM IJIACTHHKOM,
MEePIEHANKYJSIPHON TaaroneMy MydKy cBeTa. Paamyc mecsTtoro TeMHOTO Kojbla rip=4mm. Haiiti
panuyc KpUBU3HBI JIMH3BI R.

M 4wm

L] 10w™m

] 167 m

L] 0,8m

O 0,667 m
23. 3adanue

Konwiia HeroTOHa HaOm0a10TCS B OTPAXKEHHOM CBETE ¢ ITMHOM BOJHBI A=0,8MKkM. [1mocKo-BhITyKTast
JUH3a TOMeIleHa cQepuueckold TIMOBEpXHOCThIO R=4M Ha TOJCTYI0 CTEKISHHYIO IUIACTHHKY,



NEepHEHANKYIISIPHYIO HapaBJIeHUIO NaJeHuto ceeta. Ha pacctosiHun =4MM OT TOYKHM KOHTAKTa JTUH3bI
HaOIIOgaeTCsl TEMHOE KOJIbII0. Kakoi mopsaAKOBbIii HOMEp m 3TOro KoJiblia?

M5

12

0 3571

19

110
24. 3aoanue

Konwiia HeroToHa HaOMI01a10TCSI B IPOXOJISIIIEM CBETE C JUTMHOW BOJIHBI A=0,5MKM MpH HOPMaIbHOM
MaJCHUA CBETa HA ITUIOCKO-BBIMTYKIYIO JIMH3Y, COMPHUKACAIONIYIOCS C(HEepHUUecKOl IMOBEPXHOCTHIO

panuyca R=5M co crexnsiHHOM mmacTUHKOM. HailTh paanyc 7o A€CATOTO CBETJIOTO KOJbLA.

7 05mm

V] OSmm

o 3,7mm

1 S0mm

7 10mm
25. 3aoanue

IIpy HOpMalbHOM NAJACHUU HAa IUIOCKO-BBINTYKIYH JIMH3Y, paguyC KPHUBU3HBI KOTOpOoHM R=5M,
COTPHUKACAIONIYIOCS CPEepHUECKON MOBEPXHOCTHIO CO CTEKJIISTHHOW IJIACTUHKOMW, B TIPOXOJISIIEM CBETE
HaOmromatorcst kKonpia Hetorona. Paanyc nmecstoro cBerioro koiela rip=5SMMm. OmpenenuTsh IIHHY
BOJIHBI A CBeTA.

M 0,5 Mmxm

] 2,8 MKkM

L] 0,6 Mkm

L] 1,5 Mkm

L] 0,4 Mmkm
26. 3adanue

Konbma HetoToHa HaGmromaroTes B mpoxojsiiem cBere. JnuHa Bomabl A=0,5MkM. [Tnocko-Beimykias
JIMH3a COIPUKAcaeTcs chepruiecKkoil MOBEPXHOCTHIO CO CTEKISTHHOM ITUIACTUHKOM, NEPIEHINKYIPHON
HaIpaBJICHUIO paclpoCTpaHeHus cBeTa. Paamyc mecaroro cBeTyioro kKoisbla riy=5SMM. Hailtu paguyc
KPUBH3HBI CPepUIECKOI MOBEPXHOCTH JIMH3HI R.

M 5m

L] 4™

] 167 m

L1 0,667 m

] 3m
27. 3aoanue

Konbua HproToHa HaOmronaroTcst B HpoxonsuieM cBere ¢ JauMHOM BoiHbl A=0,5MkM. Ilmocko-
BBINYKJIas JIMH3a TIOMeIleHa chepruuecKoil MOBEPXHOCThIO paanyca R=5M Ha CTEKISIHHYIO IUIACTHHKY,



NEePHEHANKYJISIPHYIO HAMpaBJICHUIO PaclpoCTpaHeHUsl cBeTa. Pagumyc cBerioro kojibpua r=10mm.
Kaxko¥ mopsikoBbIii HOMEp m 3TOr0 KOoJbla?

M 40

15

110

13

0 3571

12
28. 3aoanue

Konbia HproToHa HaOMIONAIOTCS B MPOXOMAIIEM CBETE, JJIMHA BOJHBI KOoTOporo A=0,4MKM mpu
HOpPMaJIbHOM MaJIeHUH CBETAa Ha IIJIOCKO-BBINYKIYIO JIMH3Y, COINPHKACAIOUIYIOCA CepruuecKoi

IMOBCPXHOCTHIO R=4m co creknsaaHol mnactuHkon. Haktu paanuyc rip ACCATOrO CBECTIIOTO KOJIbLA.

M 4mm

] OSmm

o 05mm

0 lwm

O L2mm
29. 3aoanue

B otpaxkeHHOM cBeTe, AnuMHA BOJIHBI KoToporo A = 0,5 MM, HaOmoaawTcs Koiblla HeloToHa mpu
HOpPMAJTbHOM TMAJCHUM CBETa Ha IUJIOCKO-BBIMYKIYI JIMH3Y COMNPHUKACAIONIYIOCS chepruuecKkoi
MOBEPXHOCThI0O R=5M C TOJICTOW CTEKJIIHHOW IIacCTUHKOW. Hailtm paauyc 7o E€CSITOr0 TEMHOTO
KOJIbLIA.

M 5 mm
L] 0,5 mm
(] 10 Mmm
L] 50 mm
] 3,7 MM
L] 0,75 mm

Paznen Jugppaxyusn
1. 3aoanue

Yemy paBHa MTOCTOSTHHAS TUPPAKITHOHHOW PEIISTKH, €CIIH JIJIS TOT0, YTOOBI YBUIETh KPACHYIO JTUHHUIO
(A=700HM) B CIIEKTpPE BTOPOrO MOPSAAKA, 3PUTENLHYIO TPYOy MPUILIOCH YCTAHOBUTE MO yriaoM o=30"
K OCH KoJuuMaropa?

M 2.8 Mmxm

1 0,5 MkMm
O 1,5 MkMm
1 0,75 MM
O 0,6 MkM



2. 3aoanue

UroObl yBHIETh KpacHyIO JmuHUIO (A=700HM) B CIEKTpe BTOPOrO TOPSAKA, 3PUTEIBHYIO TPYOy
IPHILIOCH YCTaHOBHUTE 1oj yriaoM a=30" k ocu koumuMaropa. CBET HMafaeT Ha PENIeTKY HOPMAJIbHO.

Kakoe yncno mTprxoB HaHECEHO Ha | ¢M AJIMHBI 3TOW peleTkn?
M 3571

Ll 11
1 40
110
19
3. 3aoanue

Haiitn HanGonbIuii MOPSIOK CIIEKTpa AJIS JKENTON THHUN HaTpust (A=589HM), eciM MOCTOSTHHAS
TU(HPAKIIMOHHON PEIIeTKH d=2MKM.

M 3
()
]9
s
] 10
4. 3aoanue

Ha nudpaknnoHHy0 pemeTrky HOpMadbHO MajgacT Iy4YOK CBeTa. YTON TUPAKIUHU JJis HATPUEBOM
nuauK (AM=589HM) B cIIeKTpe IepBOro mopsAaka ObLT HalneH paBHbBIM @=17°. HexoTopas nuHus maet

B CIIEKTPE BTOPOTO TMOPSIKA Yroi TUPPAKITUN (p2=24°. Haiitu 1yiviHy BOJTHBI ATOH JIMHUH.
M 410 am

L] 447 am

1 0,3 am

I 0,6 um

[J 600 am
5. 3aoanue

Ha mudpaknnoHHyro peneTky HopMaibHO MaIaeT IMyYOK CBETA OT pa3psaHON TPyOKH, HATIOJTHEHHOM
renveM. Ha Kakyro JTUHUIO B CIIEKTPE TPETHErO MOPSIKA HAKIAAbIBACTCS KpaCHasl JIMHUSA TENus ¢

JUTMHOM BOJHBI A=670 HM CHEKTpa BTOPOTo MopsiaKa?
M 447 um

L] 410 am

1 0,2 am

L1 0,6 um

1 600 am
6. 3aoanue

Ha mudpaknuoHHyo pemeTky HOPMaJIbHO MagaeT My4OoK MOHOXPOMATHYECKOro CBeTa. MakcuMmyM
TPETHETO MOpsAKa HabmomaeTcs mon yriaoM ¢=36,8" x Hopmamu. HaliTh IOCTOSHHYIO DPELIETKH,
BBHIPOXXCHHYIO B JJIMHAX BOJIH IMaJIA0IIETO CBETA.

M 5
L1 10



I3

1 40

12
7. 3a0anue

Ha nu¢pakunoHHy0 penieTky HOpPMajbHO MaJaeT MydYoK MOHOXPOMAaTHYECKOTro cBeTa. MaKkcHuMyM
TPETHETO TOPsAKa HabMomaeTcs moa yriaoMm ¢=36,8" k Hopmaiau. CKOJNBKO MAakCHMyMOB J@€T 3Ta
nudpakuroHHast penierka?

M 11

19

0 3571

] 10

L] 40
8. 3aoanue

Ha nmudpakumonnyro pemetky, conepxamyro n=500 mrpuxoB Ha | MM, magaeT HOPMaJbHO
MOHOXPOMATHYECKUI CBET C JJIMHOW BONHBI A=0,6MKM. MakcHMyM Kakoro HauOOJBIIETO MOpsIKa
JIaeT 3Ta penierka?

M 3
15
111
19
110
9. 3aoanue

Ha mudpakimonHyto pemerky HopMallbHO TaJaeT MOHOXPOMATHYECKUN CBET C JJMHOM BOJMHBI A=0,6
MKM. YTon audpakuun ajis HEKOToporo Makcumyma @=30°, a MUHMMasbHas pa3peraeMas permeTKo

pasHoCTh JuTHH BoJH AA=0,2aM. Onpenenute JUHY AUPPAKITMOHHON PEIISTKH.
M 3,6 mm

] 50 mm

L] 10 mm

O 0,5 MM

O 1,2 mm
10. 3aoanue

V3Kkuil mapasienbHbli Iy40K MOHOXPOMATUYECKOTO M3JIydeHHs ¢ JJIMHOM BoiHbl A=3-10""M mamaer
Ha TpaHb KPUCTAIIA C PACCTOSHUEM MEXKIY €ro aTOMHBIMU TutockocTsaMu d=0,6aM. [udpakiinoHHbII
MaKCUMYM KaKoro mopsjaka Habmoaaercs nox yriaom 0=30° k miockoctu rpanu?

M2
1
13
19
15
11. 3a0anue



[Tnockas cBetoBas BoiHa (A=600HM) majzaeT HOPMAJIbHO Ha JuaparMy € KpyrjibIM OTBEPCTHEM.
Huamerp otBepctust [I=6 MM. 3a nuadparmoil Ha paccTosiHUM D=3 M OT HEe HaXOAMUTCA IKpaH.
Ckonbko 30H @peHens ykinagplBaeTcs B oTBepctud auvagpparmbl? Kakum Oyner LeEHTp
JU(GPaKIIMOHHOM KapTUHBI HAa SKpaHe: TEMHBIM UJIU CBETIIBIM?

M k=5, cBeTnBIM

[] k=2, cBETIILIM

0 k=2, TEeMHBIM

[] k=5, TEMHBIM

] k=3, cBeTIbIM
12. 3a0anue

[Tnockast cBeTOBas BOJHA TaJacT HOPMAJIbHO Ha JIuadparMy ¢ KpPyIJibIM OTBEPCTHEM, THAMETP
koToporo J[=6mM. 3a muadparmoil Ha paccTOSHHM b=3M OT Hee HAXOAWTCA JKpaH. B oTBepcTum
nradparMel yKiaasiBaeTcs math (k=5) 300 @penens. Uemy paBHa JUIMHA BOJTHBI?

M 600 M

[ 500 am

[J 410 am

I 0,6 um

1 0,2 am
13. 3aoanue

[Tnockas cBeroBas BonHa (A=600HM) magaeT HOPMAIbHO Ha auadparMy ¢ KpyriibIM OTBEpCTHEM. 3a
nuadparMoil Ha paccTOSHUM b=3M OT Hee HaXOAMTCA SKpaH, rie Halmrogaercs AUQpaKIMOHHAS
KapTuHa. B oTBepcTum amadparmbl ykianasiBaeTcs mATh (K=5) 30H @peHens. Uemy paBeH paauyc
OTBEpCTUS?

M 3 mm

O] 1,2 MM

L1 0,5 Mm

1 0,1 mm

L1 3,7 Mm
14. 3a0anue

JlnuHa mutockod cBeToBOM BOJIHBI A=500HM. PaccTossHME OT BOJIHOBOW MOBEPXHOCTH JO TOYKH
HaOmronenus b=1m. Paguyc 30ub1 @penens p=ImM. YUemy paBeH HOMep 3TOH 30HBI?

M 2
I3
1
19
15
15. 3a0anue

Pagnyc BTOpOi#t (k=2) 30HBI @peHens i MI0CKOH BOIHBI p=1MM. [{nuHa cBeToBOM BOIHBI A=500HM.
YeMy paBHO pacCTOSTHHE OT BOJIHOBOM MOBEPXHOCTH 1O TOYKU HAOIIOICHHS?

M 1wm
O 3wm



L] 5wm

] 10w™m

L] 4wm
16. 3a0anue

Paguyc Bropoit (k=2) 30HBI ®DpeHens A IUIOCKOW BoOJHBI 7=l MM. PaccrossHue OT BOJIHOBOM

MMOBEPXHOCTH JI0 TOYKK HaOmoAeHus b= 1 M. Uemy paBHa JyTMHA CBETOBOM BOJIHBI?
M 500 um

1 600 am

L] 410 am

(1 447 um

L1 0,6 um
17. 3a0anue

PaccrosiHue OT TOUEYHOr0 HCTOYHUKA CBETA /10 BOJIHOBOW MOBEPXHOCTU a=1M; pacCTOSIHHE OT
BOJIHOBOM MOBEPXHOCTHU JI0 TOUKU HaOmtoaeHus b = Im. Paanyc nepsoit 30u61 Openens p=0,5mm.

YeMy paBHA JUTMHA BOJIHBI?
M 500 am

[ 600 am

[J 410 am

L] 447 am

L1 0,6 am
18. 3aoanue

PacctosiHue ot ToueyHoro ucroynuka ceera (A=500 HM) 10 BOJHOBOI moBepxHOCTH a=1M. Pamuyc
nepBoit 30HbI ®Openenst p;=0,5MM. UeMy paBHO paccTOSHHE OT BOJIHOBOW IMOBEPXHOCTHU 1O TOYKHU
HaOroneHus?

M1wm

L] 2wm

] 3wm

L] 5™

] 167 m

] 0,667 m
19. 3a0anue

Paccrosinue ot ToueyHoro ucrouHuka ceeta (A=500HM) 70 BOJTHOBOW MOBEPXHOCTH a=1M; pacCTOSTHUE
OT BOJIHOM MOBEPXHOCTH 10 TOUKH HaOmoneHus b=1wm. Paguyc 30oub1 @penens p=0,5vmm. Uemy paBen
HOMep 30HbI PpeHnenst?

M1
]2
19
13
s
20. 3aoanue



JlnHa BOJIHBI TOYeYHOTO UCcTOUHMKA cBeTa A=500uM. Paauyc nepBoii (k=1) 30ub1 @penens p;=0,5mm.
PaccTosiHEe OT BOJTHOBOHM MOBEPXHOCTH JI0 TOYKM HaOmroaeHus b =1m. UeMy paBHO paccTOSHUE OT
MCTOYHHKA CBETA JJO BOJHOBOM MOBEPXHOCTH?

M1wm

L] 3m

L] 2™

L] 5™

] 167 m

] 0,667 m
21. 3aoanue

V3kuil nmapajuienbHbIi My40K MOHOXPOMAaTHYECKOTO PEHTI'€HOBCKOIO M3JIyYeHMs MaJaeT Ha TpaHb
KpUCTaJlIa C PACCTOSITHUEM MEXJy €ro aTOMHBIMH IUIOCKOCTSAMHU d=0,3 HM. Onpenenure AIUHy BOJHBI
PEHTTEHOBCKOTO M3IydYeHHs, eciam 1ox  yraoM ©O=30° K IUIOCKOCTM TpaHM HaOIoaaeTcs
JU(PPaKIUOHHBIA MAaKCUMYM IIEPBOTO HOPSIIKA.

M 0,3 am

L1 0,6 um

1 500 am

L] 600 am

(1 410 am
22. 3adanue

[Tnockas cBetoBass BoiHa (A=0600HM), HOpMaJbHO MajaeT Ha auadparMy ¢ KpPYTJIBIM OTBEPCTHEM
nuametrpoMm J[=6Mmm. B oTBepcTum amadparmsel ykiaaapiBaeTcs maTh (k=5) 30H ®penens. Ha kakom
paccTosHUU OT nuadparMbl HAXOIUTCS KpaH, Iie HabIroaaeTcs MU pakinoHHas KapTuHa?

M 3m
L] 2™
[l 4m
] 167 m
O 0,8Mm
23. 3aoanue

Boeruncnuth paauyc BTOpoi (k=2) 30HbI @DpeHens Ui MIOCKONH BOJIHBL. PaccTosiHWe OT BOJHOBOM
MOBEPXHOCTH J0 TOYKK HabmoaeHus b=1m. J{nuHa Boaabl A=500HM.

M 1 mm

L1 0,5 Mm

L1 1,5 Mm

L] 4 mm

1 50 mm
24. 3aoanue

Beruucnute paaguyc nepBoi 30HbI DpeHens, ecliM pacCTOSHUE OT TOYEYHOIO MCTOYHUKA CBETa [0
BOJIHOBOH MOBEPXHOCTU a=1M, pacCTOSHHE OT BOJHOBOW MOBEPXHOCTH A0 TOYKM HaOmoneHus b=1 m

U puHa BOHbL A=500HM.
M 0,5 mm



L 1 mm

] 5mm

L] 3,6 Mm

L1 10 mm
25. 3aoanue

JudpakimonHas kKapTuHa HaOJIIOAAaeTCsl Ha PACCTOSHUH / OT TOUEYHOTO UCTOYHUKA cBeTa (A=600HM).
Ha paccrossaun 0,5/ oT MCTOYHMKaA MMOMEIEHa KpyTiias Hempo3pauHas Iperpajaa auaMmerpom //=1cm.
Yemy paBHO paccTOsSHUE /, €M Iperpaja 3aKpbIBacT TOJIBKO LEHTPaIbHYI0 30Hy Dpenens?

M 167 m

L] 10w™m

L] 5™

L] 2™

] 0,667 m
26. 3aoanue

JudpakumonHas KapTHHa HaOMIOAaeTcs Ha PAcCTOSHUM /[=4M OT TOYEYHOTO MCTOYHMKA CBETa
(A=500uM). ITocepeanne Mexay >KpaHOM M MCTOYHMKOM CBETa MOMEIIeHa auadparma ¢ KpyribiM
orBepctueM. [lpm kakoMm paamyce OTBEpPCTHS HEHTP MUGPAKIMOHHBIX KOJeI, Ha0I0JaeMbIX Ha
sKpaHe, OyJeT Hanboee TeMHbBIM?

M 1 mm

L] 2 MM

(1 0,1 mm

L1 0,5 Mm

] 3 mm
27. 3a0anue

Ha nuadparmy ¢ KpyriasIM OTBEPCTHEM IaJacT HOPMAIBHO MapauIeNbHBIA My4dok cBera (A=600HM).
Ha skpane nHabOmtomaercst audpakiuoHHass kapTuHa. IIpm kakoM HauOOJIBIIEM PAcCTOSIHUHM MEXIY
nradparMoii ¥ SKpaHOM B LIEHTpE AU(GPAKIIMOHHON KapTUHBI e1le OyAeT HaOII01aThCsl TEMHOE TISTHO?
Huametp otBepctusi D=1,96 mm.

M 0,8 m

O 1wm
L] 2™
[l 4m
] 5wm
28. 3aoanue

Panuyc yerBeproit 30Hb1 Openenst A MI0CKOT0 BOIHOBOTO PpoHTa r=3MM. OnpeieuTh pajinyc
recToi 30HbI DpeHens.
M 3,7 mm

O 0,75 mm
] 0,5 Mm
O 0,1 MM



] 10 mMm
29. 3aoanue

Ha menp mmpuHON a=2MKM NaAaeT HOPMAJIbHO NMapajuIeIbHbIM Iy4OK MOHOXPOMAaTHYECKOIO CBETA C
JUITMHOW BOJHBI A=589HM. HaiiTu yribl, B HampaBIeHUH KOTOPHIX OYyAyT HaOIOJaTbCs MUHHMYMBI
CBeTa.

z 17:366"

O 2646
o 30
0o 74
o 3
30. 3aoanue

Ha menps mmpuHONH a=2MKM NazaeT HOPMajbHO NapajlIeIbHBIA Iy4OK CBETa C JUIMHON BOJIHBI
A=580uM. HaiiTi yrisl, B HalIpaBJIeHUU KOTOPHIX OyAyT HaOII0JaThCsl MAaKCUMYMBbI CBETA.

7 2646
o 17366
0o 30
o 74
o 3

31. 3aoanue

Ha mens mmpuHoii a=20MKM majaeT HOPMAJIbHO NapajuieibHBbIM IMYYOK CBETa C JUIMHOM BOJIHBI
A=500uM. Haiitu mmpuny n3o0pakeHus LIeNIM Ha dKpaHe, yAajJeHHOM OT menu Ha /[=1m. [upunoit
U300paKEHUsT  CYUTATh  PACCTOSHUE  MEXIY MEepBbIMH  JU(QPAKIMOHHBIMM ~ MHHUMYMaMH,

PAacIOI0KEHHBIMHU 110 00€ CTOPOHBI OT IIIABHOIO MaKCUMyMa OCBEIIEHHOCTH.
[ 10 mMm

M 50 mm

L] 5 MM

1 3,6 MM

L1 0,5 Mm
32. 3aoanue

Ha mens nmagaetr HopManbHO HapaiieldbHbIA My4YOK CBeTa ¢ JUIMHOM BoiHBI A. [llupuHa menu paBHa
7A. Ilog xakuM yriom OyneT HabIoaaThes TPETHH TUPPaKIIMOHHBI MAaKCUMyM cBeTa?

7 30
o 3

o 74
0o 2%45
0O 36



33. 3aoanue

Ha mens mupunoir ¢=0,05MM mamaer HOpMalbHO NapaJIeNbHBIA IMydoK cBera c¢ A=0,0MKM.
Onpenenuts yroa MeXIy IEepBOHAYAIbHBIM HaNpaBJICHHEM IIydyKa CBeTa M HalpaBlIEHUEM Ha
YETBEPTYIO TEMHYIO AUPPAKIIMOHHYIO MOJIOCY.

7 245

0o 30

o 3

] 74°

0O 36
34. 3aoanue

Ha mens mmpunoit ¢=0,05MM nagaetT HOpMaabHO My4yok cBeta ¢ A=0,6MkM. ONpeaenuTh Yrol MexXIy
NCpBOHAYAJIbHBIM  HAIIpPaBJICHHUEM IIydKa CBC€Ta MW HAIPaABJICHHUECM Ha UYCTBCPTYIO CBCTIYIO
Tr(paKIMOHHYIO TIOJIOCY.

Z 3

] 30°
0 2'45
] 74°
0o 36

35. 3aoanue {{ 87 }} 37

JudpakimonHas kapTuHa HabmogaeTcs Ha pacctosHuM /=200 M OT Toue4yHOro UCTOUHHUKA cBeTa. Ha
paccrossHuu 0,5 / OT MCTOYHMKA MOMEIIEHA Kpyrjas Hempo3padHas mperpajga auamerpom D=lcwm.

I[Iperpana 3aKpbIBacT TOJIBKO LEHTPAIbHYIO 300y DpeHens. UeMy paBHA JJIMHA CBETOBOM BOJIHbI?
M 0,5 mxm

L1 0,7 MkM
] 0,6 MKkM
L] 2,8 Mkm
O 1,8 MkM

36. 3aoanue

Judpakionnas kapTuHa HaOMIOJaeTcss Ha PacCTOSHUU [=167M OT TOUEYHOTO MCTOYHUKA CBETa
(A=600uMm). Ha paccrossauu 0,5 / OT UCTOYHHMKA CBETa MOMEIIEHA KPYyIJias HEmpo3payHas Mperpaja,

3aKphIBAIOIIAs TOJIBKO HEHTPATbHYIO 30HY @penerns. YUeMy paBeH AuaMeTp mperpasbi?
M 10 mm

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



Pasnen llonapuzauusn
1. 3aoanue

Ornpenenure MmokaszaTeNlb MPEIOMIICHUS XKUIKOCTH N, B KOTOPYIO MOTPYXKEeH anMa3 (n,=2,42), eciu
IpPU TAJEHWU IyYKa €CTECTBEHHOIO CBETAa HA IpaHb auMasa 1o yriaoM 56° , oTpaKeHHbIH CBET
MOJIHOCTBIO MOJISIPU30BaH.

M 1,6
] 1,33
11,5
0] 1,23
[ In3
2. 3a0anue

[Tpu majeHnu CBETa U3 BO3/lyXa Ha KPUCTAILT KAMEHHOM conu yron Bprocrepa pasen 57°. Uemy pasen
IIOKa3aTelNb MPEJIOMIICHUS KpucTaia?
M 1,54

] 1,33

12,7

)

L] 47
3. 3aoanue

Onpenenure mnokasaTesb IPEIOMIIEHUS KpUCTallla, MOTpykeHHoro B Boay (n,=1,33), ecium npu
MaJEHHH Ha HEro Iy4Ka €CTECTBEHHOTO CBETa MOJA yriaoM 61°, oTpakeHHBIH CBET MOJHOCTBHIO
HOJIIPU30BaH.

M 2,42
]2
1,6
] 1,33
] 1,23
4. 3aoanue

[110cKO MONAPU30BAHHBIM MOHOXPOMATHYECKHUH JIyd CBETa MAJaeT Ha MOJSAPU3ATOP U MOJHOCTBIO UM
racutcs. Korga Ha myTH jy4ya MOMECTWIM KBapLEBYIO IIACTHHKY, IUIOCKOCTh KojeOaHWil dyda B
KBapIIEBOH IIACTHHE TIOBEPHYJIACH Ha yrou 7t|4. Bo CKONBKO pa3 yMEHBIINIACh HHTEHCHBHOCTD CBETA,
Ipouleauas 4uepes noaspus3aTop?

M2
Ll 4
17
19
] 8
5. 3aoanue

JIBa mossipu3aTopa paciolioKeHbl TaK, YTO YroJl MEXKIY UX IIocKocTsamu coctasiser 30°. Onpenenure
BO CKOJIBKO Pa3 YMEHBIINTCS MHTEHCUBHOCTH €CTECTBEHHOT'O CBETa IPH €ro MPOX0XKICHUH depe3 00a
noJisipusaTopa?



M 27
12
L] 1,6
11,33
11,23
6. 3adanue

JlBa mosspu3aTopa paciosioKeHbl TaK, YTO yroJl MEKIY UX IIockoctsaMu cocrasiser 30°. Onpenenure
BO CKOJIBKO pa3 YMGHBIHI/ITCH MHTCHCUBHOCTH IIJIOCKO HOJ'I?IpI/I?)OBaHHOFO CBE€Ta l'[pI/I €ro HpOXO)KJIeHI/II/I
yepes o0a ToONsSpHU3aTOpa, €CIU IUIOCKOCTh TIEPBOTO TMOJIApU3aTOopa MapajielibHa IIOCKOCTH
KOJIeOaHMH MaIaroIero ceera’?

M 1,33

12,7

12

11,6

11,23
7. 3a0anue

JlBa moJsipu3aTopa paciojioKeHbl TaK, YTO yroJl MEKIY UX IIOCKocTAMU cocTasiser 60°. Onpenenure
BO CKOJIBKO pa3 YMGHBIHI/ITCH MHTCHCUBHOCTH IIJIOCKO HOJ'I?IpI/I?)OBaHHOFO CBETa l'[pI/I €ro HpOXO)KJIeHI/II/I
yepes o0a TONSApHU3aTOpa, €CIU IUIOCKOCTh TIEPBOTO IMOJIIpU3aTOopa MapajielibHa IIOCKOCTH
KOJIeOaHMH MMaIaroIero ceera’?

M 4
18
12
17
19
8. 3aoanue

JlBa moJspu3aTopa pacioIoKeHbl TaK, YTO yroJl MEKIY UX IIOCKOCTAMU cocTaBiser 45°. Onpenenure
BO CKOJIBKO pa3 YMGHBIHI/ITCH MHTCHCUBHOCTH IIJIOCKO HOJ'I?IpI/I?)OBaHHOFO CBETa l'[pI/I €ro HpOXO)KJIeHI/II/I
yepes o0a ToONSpHU3aTOpa, €CIU IUIOCKOCTh TEPBOTO TMOJIApU3aTOopa MapajielibHa IIOCKOCTH
KOJIeOaHMH MaIaroIero ceera’?

M 2
14
L7
19
L] 8
9. 3aoanue

[1;10CKO TONSAPU30BaHHBIN CBET NMAJAET HAa CUCTEMY M3 Tpex noJisipu3aTopoB. [LIockocTs mepBoro
noJisipu3aTopa TMapajulelibHa TUJIOCKOCTH  KOJEOaHWM IMajaroIiero CBeTa, IUIOCKOCTh BTOPOTO
cocrasisgeT yroi 45° ¢ IIOCKOCTBIO MEPBOro, a INIOCKOCTh TPETHETO MEPIEHAMKYIIIPHA IIOCKOCTH
nepBoro. Halitu oTHONIEHHE MHTEHCUBHOCTEN CBETA HA BXOJIE U BBIXOJE CUCTEMBI.

716



L] 8
M 4
L7
19
10. 3a0anue

Crenenp NOMAPU3ALMH YACTUYHO MOJISPU30BAHHOTO cBeTa paBHa 0,5. Bo ckoibpko pa3 oTinyaercs
MaKCHMasbHasi MHTEHCUBHOCTH CBETA, IPOIyCKAEMOI'0 YepE3 aHAIM3aTOP OT MUHUMAJIBLHON?

M 3
L] 8
12
L7
19
11. 3aoanue

MakcumalbHast HHTCHCUBHOCTh YaCTHYHO MOJIIPU30BAHHOT'O CBECTA, ITPOITYyCKACMOI'0 4€pPE3
aHaJIn3aTop 00JIbIlIe MUHUMAIIEHOM B 3 pasa. Onpe,uenI/ITe CTCIICHb ITOJIApHU3allhi CBCTA.

M 0,5
10,8
10,25
L1 0,75
10,11
12. 3a0anue

Ha suxois nagacT My40K 4aCTUYHO IOJIAPU30BAHHOTO CBETA. HpI/I HCKOTOPOM ITOJIOKCHHUHN HHKOJIA
MHTEHCUBHOCTD IIPOLIEIIET0 CBETa MUHUMAaNbHA. Korzia miockocTs NoIspru3aliii HUKOJIS IOBEPHY TN
Ha 45° uHTeHCHBHOCTE BO3pocia B 1,5 pasa. ONpenenuTsb CTENEHb MONAPU3AlUY CBETA.

57 0,333
10,25
L1 0,11
L1 0,75
10,5
13. 3a0anue

Ha Hukonb majmaer my4yoK 4acTUYHO MOJISPU30BAHHOTO CcBeTa. I[IpM HEKOTOPOM MOJOKEHHH HUKOJIIS
MHTEHCUBHOCTD IPOLIEAIIETO CBeTa MUHMMaibHA. Korga Hukosb mosepHyaH Ha 30° HHTEHCHBHOCTE
BOo3pocina B 1,5 paza. Onpenenuts CTeneHb NOJMsIpU3alNM CBETA.

M 0,5
O 0,8
O 0,25
0 0,75
0 0,11



14. 3a0anue

Ha myTd 9acTMYHO MHOISPU30BAHHOTO CBETAa, CTEMEHb IOJApHM3amMu Kotoporo 0,6 IOCTaBUIH
aHAIM3aTOP TaK, YTO MHTEHCHMBHOCTH CBETA, MPOLIEANIET0 Yepe3 HEro craja MaKCHMMalbHOH. Bo
CKOJIbKO pa3 yMEHBIUMTCS WMHTEHCHBHOCTh CBETAa, €CIHM IUIOCKOCTH MPOITyCKAHUS aHAIHM3aTopa
noBepHyTh Ha 30°.

M 1,23
11,33
12,7
11,6
] 1,54
L] In6
15. 3aoanue

Yroa moBopoTa MIOCKOCTH MOJSPU3ANMA MOHOXPOMATHYECKOTO CBETa MPH MPOXOXKIACHUU Uepe3
TpyOKy ¢ pacTBOpoM caxapa paseH ¢ =30°. Jlnuna tpy6ku d=15 cM. YaensHoe BpameHue caxapa [o]
= 1,17 10%pax M*/(M kr). OnpeaenuTh MIOTHOCTH caxapa.

M 300 kr/m’®

0 420 kr/m®

0 60 xr/m’

[0 3000 kr/m’

0 160 xr/m’
16. 3aoanue

PacTBOp TIIIOKO3bI ¢ MaccoBOU KoHIeHTpaieit C; = 280 Kkr/m’, cogeprkanmiics B CTEKISHHON TPyOKe,
MIOBOPAYMBAET IUIOCKOCTh IIOJISAPU3ALMU MOHOXPOMATHYECKOTro cBeTa Ha yron ¢;=30".Onpenenurs
KOHIIGHTPAIIMIO TJIIOKO3bl B JIPYTOM pacTBOpE, HAJIUTOM B TPYOKy TakOH e UIMHBI, €CIU OH
MIOBOPAYUBAET [IOCKOCTh TOJAPHU3AIMH Ha yroi ¢ ,=45° .

M 420 xr/m?
O 300 kr/m’®
O 60 xkr/m’®
0 3000 kr/m’

O 160 kr/m®
17. 3a0anue

[Tnactuny kBapima tonmuHoi d;=10 cM, BbIpe3aHHYIO MEPHIEHIANKYISPHO ONTUYECKOH OCH, TOMECTHIIN
MEXy MapajuieIbHBIMUA HUKOJISIMU, B PE3YyJIbTaTe YEro IJIOCKOCTh MOJISIPU3AIMK CBETa MOBEPHYJIACH
Ha yron ¢, =30°. Onpenenuts TonmuHy d, MIACTHHKH, IIPU KOTOPOM JAHHBIA MOHOXPOMATHYECKUM
CBET HE MPOXOAUT YEPE3 aHATIU3ATOP.

M 0,3 m
L] 0,15m
O 1Iwm



L] 0,7m
] 0,05m
18. 3a0anue

[Ipu kakom yriie majieHus €CTECTBEHHOTO CBETA HAa CTEKJISTHHYIO IUIACTUHKY (n;=1,5), HaXoas1yrocs B
macine (n,=1,6), oTpakeHHBII CBET ObLIT ObI MOJTHOCTHIO MOJISPU30BaH?

i 43°
] 97°
] 61°
0o 56
0o 60
19. 3a0anue

[Tpu MpoX0KIEHUH €CTECTBEHHOI'O CBETA Yepe3 CUCTEMY U3 JBYX MOJSPU3ATOPOB €r0 HHTEHCUBHOCTH
yMEHbIIUIAach B JBa pa3a. [loa kakuM yriioM OpueHTUPOBAHBI OTHOCUTENIBHO JIPYT ApyTa
MOJISIPU3aTOPHI?

M 0°
L] 45°
L1 90°
L1 60°
L1 30°
20. 3aoanue

HpI/I MPOXOKACHUHN CCTCCTBCHHOI'O CBCTA YEPEC3 CUCTEMY U3 JIBYX HOJSAPHU3ATOPOB €I'0 UHTCHCUBHOCTD
YMCHBIINJIACH B YETBIPC pasa. HO)I KaKHuM YI'JIOM OpUCHTHUPOBAHbBI OTHOCUTCIIBHO APYT ApyTra
HOJ'ISIpI/BaTOpLI?

M 45°
Ll o0°
L1 90°
1 60°
] 30°
21. 3aoanue

HukotuH (yucTas )KMIKOCTh), COEPKAIIUICS B CTEKISIHHON TpyOKe ninuHO# d= 8cM, moBopaynBaeT
IJIOCKOCTH TIOJISIPU3AIIM MOHOXPOMATHYECKOTO cBeTa Ha yroi ¢ =137°. [II0oTHOCTh HUKOTHHA P =
1,01-10° kr/M’. Onpenenuts yaenpHoe Bpamenue [o.

M 3-107 (pax-m’)/(m-Kr)
0 1,9-107 (pan-m*)/(m-kr)
0 2,5-107 (pan-m’)/(m-Kr)

0 6-10" (pag-m*)/(M-kr)



0 3-10" (pag-m’)/(M°Kkr)

22. 3a0anue

EcTecTBEeHHBIN CBET MPOXOIUT Yepe3 JBa MOJISPU3ATOPA, MOCTABIECHHBIX TaK, YTO YroJl MEXKIY HX
MJIOCKOCTSIMU  PaBEH o.. HHTEeHCHMBHOCTH TMpOIIEIIET0 CBeTa OKa3aidach paBHOM 37,5 %
MHTEHCUBHOCTH MaJaloIIero Ha MepBbIi nojisgpuzaTop ceera. Haitaure yrom o.

M 30°
L] 45°
L1 90°
1 60°
[ 0°
23. 3aoanue

Ha HuKonp mafaet myyok 4aCTUYHO MOJSPU30BAHHOTO CBETA CO CTeneHbto nomspusanuu 0,5. [pu
HEKOTOPOM IOJIOKEHUN HUKOJISI MHTEHCHBHOCTD MPOIIEIIEro cBeTa MUHUMalIbHa. Ha kako#t yron
HaJI0 IOBEPHYTh HUKOJb, YTOOBI HHTEHCUBHOCTH BO3pocia B 1.5 pa3a?

M 30°
[] 45°
L1 90°
[ 60°
Ll o0°
24. 3aoanue

Ha myTi yacTuyHO MOJsSPU30BaHHOIO CBETA, CTENEHb MOJspU3aluu Kotoporo 0,6 moctaBuiu
aHaJIN3aTOP TaK, YTO HMHTEHCUBHOCTH CBETA, MPOIIEIIETO Yepe3 HEro cTajia MakcuMaiabHou. Ha kakoit
YTOJI HY’KHO TIOBEPHYTh TUIOCKOCTh MPOMYCKaHUS, YTOOBI MHTEHCUBHOCThH CBETa YMEHBIIMUIACh B 1,23
paza?

M 30°
L] 45°
L1 90°
1 60°
[ 0°
25. 3aoanue

Omnpenenure mokasaTeib MPETOMIICHUS KUAKOCTH N, B KOTOPYIO MOTPyXeHa CTEKIsIHHas IJIacTUHA
(n=1,5), ecnu mpu MageHUM Ha HEE IMyYKa E€CTECTBEHHOIO CBETa OTPAaXEHHBIH CBET MOJHOCTBHIO
TOJIAPM30BAH U COCTABIISAET yroi 97° ¢ majaroImum my4KkoMm.

M 1,33
0l 2,7
] 1,6
] 1,54
[] In6
26. 3aoanue



[Tpu xakoM yriie majgeHusl eCTECTBEHHOTO CBeTa Ha TpaHb anMasa (n,=2,42), TOrpy>XeHHOTO B BOIY
(n;=1,33), oTpa>keHHBI! CBET OyIET MOJHOCTHIO TOJSIPU30BaH?

7 61
] 97°
] 43’
0O 56
] 30°
27. 3a0anue

Onpenenure noka3aTesb MPETOMIICHUS KMIKOCTH Nj, B KOTOPYIO MOTpykeH anMmas (n,=2,42), eciu
U MaJeHUU IydKa €CTECTBEHHOIO CBETA HA IpaHb anMasza moj yriaoMm 58° | oTpakeHHBIH CBET
HOJHOCTBIO MOJIIPU30BaH.

M 1,5
] 1,33
1,6
] 1,23
0 2,7
29. 3aoanue

[Ipu kakoM yrie Mexay MaJalouliM Ha CTEKISHHYIO IUIACTHUHKY (n,=1,5), Haxojsmiyrocs B BoJe
(n;=1,33), ecTeCTBEHHBIM CBETOM W OTPAKECHHBIM CBETOM OTPAKEHHBIM CBET OyAET MOIHOCTHIO
MOJIIPU30BAHHBIM ?

7 485

O 61"

] 43"

0O 56

0o 30
30. 3a0anue

[Ipu masieHuK CBETA M3 BO3/IyXa Ha KPUCTAILI KaMEHHOM comu yron Bprocrepa pasen 57°. UeMy paBHa
CKOPOCTh CBETa B 3TOM KpucTae?
M 194 Mwm/c

[ 150 Mwm/c
L1 78 Mwm/c

[ 250 Mwm/c
1 320 Mwm/c



MUHUCTEPCTBO OBPA3OBAHUS U HAYKH POCCUCKOU ®EJEPALIMN
denepanbHOE rocy1apcTBEHHOE OI0/KETHOE 00pa30BaTeIbHOE YUPEXKIEHHE BhICILIET0 00pa3oBaHus
MOCKOBCKHI NOJUTEXHUYECKUN YHUBEPCUTET

CrennanabHOCTB:
18.05.01 Xumuueckasi TEXHOJIOT s SHEPTOHACHIILIEHHBIX MaTepraioB U U31EIHM

OII (mpoduip): «ABTOMaTU3MPOBAHHOE MTPOU3BOJCTBO XUMHUECKUX MPEIIPUATHID

Kadenpa duznka

(HanMeHoBaHHUe Kadeapsr)

IIpumepHbIe BONMPOCHI /I 3aIUTHI JIA0OPATOPHBIX padoT

0 JUCIUIUINHE (Pr3nKa

(HaMMEHOBaHHE AUCIMILIMHBI)

Dopma mexyujeco KOHMpOs, npogepsuas cmenetv oceoenus komnemenyuii OK-1,
OIIK-1

Paznen Du3uueckue U3BMEPEHUA U UX nozpeuitHocmu

JlaGoparopHasi padora «OnpenesieHue MIIIOTHOCTH TeJIa

1. Yro Takoe aGCOMOTHAS TTOTPEIIHOCTD MPAMBIX M3MEPEHHUIA?

2. MOXHO JIM TOYHO BBIYMCIIUTH a0COTIOTHYIO TIOTPEMIHOCTD TIPAMBIX M3MEPEHMUIA?
. SBngercs nu npuOOpHas MOTPEIIHOCTh CUCTEMATHYECKOM?

MoxeT 1 IPOSIBUTHCS CIydailHas MOTPENTHOCTh B OJJTHOM U3MEPEHUN?

UTo NpUHATO CYUTATH PE3YJIHTATOM CEPHUH IMOBTOPSIOLIUXCA U3MEPEHUIT?

NV AW

Or Kakod W3 TIOTPEHTHOCTEH TPSIMBIX M3MEPEHHH: MNPUOOPHOH, CIydyalHOW WIIH
CUTEMAaTUYECKOM MOKHO «OUHUCTUTHY» PE3YyJIbTAT U3MEPEHUI?

7. Kaxoit npubop HyXHO HCIIOJb30BaTh, U3MEPSIA OJHY U TY YK€ BEJMYHMHY, YTOOBI MPOSBUIACH
Clly4aifHasl MOTPEIIHOCTh: TOHKUN WIIN IpyObIii?

8. Uro Takoe kocBeHHOE M3MepeHne?

9. Jlan miap Maccoii m, M3MEPEHHOMW ¢ MOTPEIIHOCTBIO Am, W PajdycoM R, U3MEPEHHBIM C

norpeimHocTbio AR. Beipazute yepe3 BenuuuHbl m, Am, R 1 AR aGCOMOTHYIO NOTPEUTHOCTh Ap
IUIOTHOCTU MaTepHUaa, U3 KOTOPOro CIENaH map.

Paspenst Kunemamuka u Ounamuka nocmynamenibHo20 08UNCEHUA
JlabopaTopHnasi padora «MamuHa ATByaa»

1. Y10 Takoe KHHEMATHYECKUN 3aKOH I[BI/I)KCHI/IH?

2. 3aHI/ICaTB 3aKOH PAaBHOIICPEMECHHOI'0 OCCBOI'0 IBUKCHUA

3. KakoBbl NPUYMHEI TOTO, YTO IPy3bl B MallMHE ATByJa MMEIOT OJMHAKOBBLIE IO MOJYJIIO
ycKopeHus?
4. Yto Takoe cOCTOSHUE TTOKOS?



B kakux cucremax oTcuéra BINOJIHAETCS BTOpPOil 3akoH HptoToHa?
CdopmynupoBaTh BTOpOii 3akoH Hpr0TOHA.

KakoBbl NpUYMHBI TOrO, YTO CHUJIBl HATSDKEHUS HUTH, JCHCTBYIOIIME HA IPy3bl B MAallUHE
ATByza, OIMHAKOBBI?

HenoasukHblil 00K MOABELICH K AMHAMOMeETpy. Uepe3 OJOK NEpeKHHyTa HUTh, HAa KOHIAX
KOTOPOIl 3aKperuleHbl JBa HEpaBHBIX Ipy3a m; U m, Yemy OyIyT paBHBl MOKa3aHUs
JMHAMOMETPA, €CIIH TPY3bl IPEAOCTaBUTh caMuM cebde?

Pasnen Padoma u 3nepzus 6 nocmynamenbHoOM OGUICCHUU
JlabopaTopHnasi padora «Ko3(p(puuueHT moJ1e3Horo 1ecTBUs NPYKUHHON MyIIKI)

1.

e A Al

11.

0.

YTo Takoe MEXaHUUECKOE COCTOSIHIE CHCTEMBI?

[TpuBectu nmpumeps! PYHKITHI MEXAaHUYECKOTO COCTOSIHUSI CHCTEMBI

UTto Takoe KMHETHYECKasi YHEPTUsL CUCTEMBI TEJ, U 10 KAKOMY 3aKOHY OHa U3MEHSETCs?
Yro Takoe MOTEHIINAIFHOE CHIIOBOE 10jIe?

CdopmynupoBaTh ornpeielieHIe MOTSHIIMATbHOM YHEPTUH TeJla ¥ 3aKOH €€ N3MEHEHUSI.
Kakwue cuibl B TOBCETHEBHOM MPAKTUKE SIBISIOTCS MOTEHIIMAIBHBIMU?

Jatp onpeneneHue noss CUil conpoTuBiaeHus. [loueMy oHO He sABII€TCS NOTEHUUATBHBIM?
SABNAIOTCA JIM MOTEHIMATBHBIMU CHUJIBI HATSKEHUS! HUTH U PEAKIIUH OTIOPHI?

UTto Takoe MexaHU4eCcKas SHEPTHsl, U 10 KaKOMY 3aKOHY OHa U3MEHsIeTCs?

Jlath onpeneneHne KOHCEPBATUBHOW CUCTEMBI M I0Ka3aTh, YTO €€ MEXaHUYECKask SHEPTUs
COXpAaHsSETCs.

Yro Takoe Kor(p(HUIUEHT MOIE3HOT0 JEHCTBUS TEXHUUYECKOTO yCTpoiicTBa?

Pasznen /[unamuka epauiamenbHozo 08UMHCeHUA
JlaGoparopHasi pabora «MasaTHuk MakcBes1a»

1.
2.

3
4.

9]

JaTb onpeneneHre MOMEHTa CUIIBI.

Kak cBsi3anbpl Mex 1y c000if MOMEHT UMITYJIbCa CUCTEMBI B Ja0OPATOPHOI cUCTeMe OTCUETA U B
CUCTEME OTCUETa «IIEHTP MACC CUCTEMBbI»

Hanucarb 0CHOBHOE ypaBHEHUE IMHAMUKH BPAIIATEIbHOTO JBUKECHMSL.
Cdopmynuposats Teopemy LlTeitHepa

BriBecTH BhIpa)keHHE MOMEHTA MHEPLIUU OJIHOPOJHOIO AUCKA OTHOCUTENIBHO OCH,
MPOXOJAIIEH Yepe3 ero UEeHTP MePIEeHIUKYISIPHO €ro IIIOCKOCTH

JlaTb BeIpa)keHUE 3I€MEHTapHON paObOThl BO BpaIaTeIbHOM JBHKECHUN

JlaTb BhIpaskeHHE KHHETHYECKON YHEPIHH a0COIIOTHO TBEPAOIO TeJIa, BPAIIAIOLIETrOCs
OTHOCUTEJIBHO 3aKPEIIEHHONW OCH.

[ToueMy coxpaHsieTcsi MeXxaHU4ecKas SHeprus MasTHuka MakcBesuia?

Pasneant Hanpaxycénnocmos u nOmeHuua 31eKmpocmamuyecKozo nois
JlaGopaTopnass padora «MccienoBaHne XapakTePHCTHK IEKTPOCTATHYECKOTO

MOJIsD»
1. YTt0 Takoe 31EKTPOCTATUYECKOE 0IIE?
2. Yto Takoe MaTeMaTU4ECKOE I10JIE JIEKTPUUECKON HANPSXKEHHOCTHU U JIJISl 4YEr0 OHO HYXKHO?
3. CdopmynupoBaTh npaBuiia rpa@uyeckoro NpeacTaBiIeHUus] BEKTOPHOTO MATEMATHYECKOTO
noJist
4. Onwucarb CBONCTBA CHJIOBBIX JIMHUHM 3JIEKTPOCTATUUYECKOIO MOJIS.
5. Tlodemy moie 3IEKTPOCTATUUECKONW HAMPSHKEHHOCTH SIBIISICTCS MOTECHIIUATBHBIM?
6. Kak Ha3pIBaeTCsl MOTEHLMANbHAS YHEPTUS €IMHUYHOTO MOJI0XKHUTEIBHOTO IPOOHOT0 3aps/a B

AIEKTPOCTATUYECKOM T10JIe?



Kak BbIpa3uTh CKalsIpHOE MaTEMaTHYECKOE M0JI€ IOTEHIMAIa YEPE3 BEKTOPHOE
MaTeMaTUYeCKOe I0JIE AIEKTPOCTATHYECKON HAMIPSKEHHOCTH?

Yro Takoe HampsHKEHUE, U KaKOBa €ro CBA3b € pabOTON 3JIEKTPOCTATHUECKUX CHIT?
Yo Takoe IrpaIueHT CKAIIPHOTO MOJIsA?

. Kax BBIPA3UTH IIOJIC BHCKTPOCTaTI/I‘{eCKOﬁ HaHpH)KéHHOCTI/I YCpe3 CKAISIPHOC T10JIC

noreHnuana?

Pa3nen 3aKOHbL NHOCMOAHHO20 MOKA
JlabopaTopHnasi padora «3MepeHue yaeJbHOT0 CONPOTUBJICHHUS NMPOBOIHUKA)

1.

e il

9.
10.

11.

UTto Takoe MIOTHOCTh AJIEKTPUUECKOro ToKa U cuiia Toka? KakoBa cBA3b Mexay HUMU?
Uto Takoe CTOPOHHUE CUJITBI?

Cdopmynuposats 3akoH Oma B nuddepennmansaoil popme.

Uto Takoe COnpOTUBJIEHUE yyacTKa?

Urto Takoe 0AHOPOIHBIN yuacToK 1enu? M300pa3uth €ro 3JeKTPUYECKYIO CXEMY.

Yto Ttakoe DC?

UTto Takoe HeOAHOPOIHBIN yuacTok uenu? M300pa3uth ero 3JeKTPUUYECKYIO CXEMY.
3anucaTh UHTETpaIbHBIN 3akoH OMa IS ydacTKa e U OOBSICHUTh YHEPTETUYECKUIA CMBICTT
KaXXKJI0r'0 YJICHA.

Yrto Takoe cucTeMaTH4ecKas MOrPEIIHOCTh U3MEPEHHUS.

Kaxoit amnepmeTp sIBJIIeTCS UJ1€adbHbIM?

Kaxoit BOIbTMETp SBIISCTCS UICATBHBIM?

Paznen Maznemusm
JlaGopaTopHasi pabora «M3MepeHue rOpu30HTAJBHON COCTABJAIOIIEH MATHUTHOTO
10JI1 3eMJIH C TOMOIIbI0 TAHT€HC-TAJIbBAHOMETPA)

1.
2.
3.

Yro Takoe MarHuTHOE 11oJje?
Kaxk Ha3biBaeTcst 1 0003HAYACTCS CHUIIOBAs XapaKTCPUCTHKA MAI'HUTHOT'O mojs?
Ecau marautHas HHAYKIOHA Ha MECTC ITOJIOKCHUA ABHUXKYIICTOCA OTPHULATCIIBHOIO 3apsaa

HallpaBJICHA HAa PUCYHKC BBEPX, a €ro CKOPOCTh — BIIPABO, TO Kyla HAIIpaBJICHA CUJIa CO
CTOPOHBI MArHUTHOT'O moJist?

Yro Takoe cuna Amnepa? 3aluiuTe BEIPAKEHUE 3JIEMEHTAPHOU CUJTBbI AMIIEepa.
YT0 TaKOE MAarHUTHBIIT MOMEHT?

Kak BOBﬂeﬁCTByeT OOTHOPOAHOC MArHUTHOC ITOJIC Ha MAarHUTHBIA MOMEHT. 3aIlUIIINTE
BBIPAXKCHUC, OIMUCBIBAIOIICC 3TO BO3JICHCTBHE.
3anummre BBIPAXCHUC DHCPI'UU MarHUTHOI'O MOMEHTA B MAarHUTHOM ITI0JIC.

Chopmynupyiite 3akon buo-Caapa-Jlamnaca u mpoBeuTe aHAJIOTHUIO C BBIPAKEHUEM
HANPSHKEHHOCTHU AIIEKTPOCTATUYECKOTO MOJISI TOUEYHOTO 3apsia.

Yemy paBHa MarHuTHas HHIYKLIKs B BO3AyXe B LIEHTPE IUIOCKOW KaTyIIKH paguyca R uz N
BHUTKOB, 110 KOTOPBIM TEYET TOK /.

JlaGoparopnass padora «MccienoBanue meTiM THCTEpPe3uca B Pa3IMYHBIX
MaTepuaaaxy

1.

2.

bl

Uto Takoe HanpsKEHHOCTh MarHUTHOTO ToJisi? KakoBa e€ CBA3b ¢ MArHUTHOW MHAYyIMen? [{ns
4ero HeoOXOAMMBI IBE BEKTOPHBIE XapaKTEPUCTUKH MAarHUTHOTO TTOJIS?

Yro Takoe HAMarHUYEHHOCTh MAarHETUKA, U YTO TaKOE €r0 MarHUTHasi BOCIIPUUMYHUBOCTH?
Kak cBsi3anbl Mex 1y c000if MarHuTHas BOCIIPUMMYHBOCTh M MAarHUTHASI IPOHUIIAEMOCTH?
Kakue cymiecTByIoT BU/Ibl IMHEWHBIX MarHeTUKoB? B uém pasHuiia Mexay HUMH?



i

B kakux MarHeTukax CymeCTBYeT CIIOHTaHHAs HAMAarHMUYEHHOCTh B MAKPOCKOITMUYECKUX
00Bémax?

. Uro Takoe Temneparypa Kropu, u ueMy oHa paBHa B xkenese?
Urto Takoe KprBas Ha4aJbHOM HaMarHUYeHHOCTH (peppomarneTuxa’?

8. Cxonbko nerens ructepesnca MOXKET IPOJEMOHCTPUPOBATH (PEPPOMArHETHK?
9. Kakue XapaKTEpHCTUKH IIPEAETLHON METIIM TUCTEPE3UCA U3BECTHEI?

{ |
M,H| ,

11.Yt0 takoe msrkuii maraeTuk? B Kakux ciry4asx OHM IIPUMEHSIOTCSA?

10.Yemy paBHa miomans meTIM TUCTEPE3NCA B OCIX

12.Yt0 Takoe xécTkuii MarneTrk? B Kakux cydasx OHU IPUMEHSAIOTCS?

Paznen Koneoanusa u éonnot

JlabopaTtopHas paGora «MccienoBanne BbIHYKAEHHBIX KOJIEOAHUH CTPYHBI»

1. 3anumwure KUHEMaTHYECKUM 3aKOH rapMOHUYECKUX KoieOaHui

2. Yro Takoe ¢aza?

3. Kak ¢aza 3aBuCHUT OT BpeMEHHU B TapMOHUYECKOM 3aKOHE?

4. Kak cooTHOCATCS (pa3za KOCUHYCHOT'O M CHHYCHOTO IPEICTAaBICHHUS FApMOHUYECKOTO 3aKOH
JIBHKEHUSA?
Jiis yero Heo6X0IMMO BEKTOPHOE MPEICTaBIEHUE TapMOHUYECKUX (QYHKLMI?

6. 3anuiuTe 0JHOMEPHOE BOJIHOBOE YpaBEHHUE U €r0 PELICHUE B BU/IE BOJIHBI, Oerymiei B
IIOJIOKUTENIBHOM HaIPaBIE€HUU KOOPIAUHATHOU OCH.

7. 3anuimuTe 3aKOH JABM)KEHUS OJIHOMEPHOM rapMOHUYECKON BOJIHBI, CIEAYIOLIEH B
IIOJIOKUTENIBHOM HaIpPaBIECHUN KOOPIAUHATHON OCH.

8. Uro Takoe JIMHA BOJIHBI?

9. Yto Takoe BOJHOBOE YHUCIO OJHOMEPHON BOIHBI?

10. Yto Takoe BOJIHOBas MOBEPXHOCTDH?

11. Yro Takoe miockas BojaHa?

12. Hanmmute BoipakeHue Gpa3zoBoil CKOPOCTH TApMOHUYECKOM BOJTHBI

13. Yo Takoe crosyas BojaHA?

14. ChopmynupyiiTe ycnoBHus BOSHUKHOBEHUS CTOSIUYEH BOJIHBI HA OJHOMEPHOM PE30HATOPE.

Paspen Unmepgepenyusn
JlabopaTtopHass pabGora «HUcciaenoBanue uHTepdepeHUUH cBeTa € IMOMOLUBIO
ounpusmbl DpeHesisH
1. Yro takoe sBnenue unreppepenmn?
2. SIBNAIOTCA JM CTOSYME BOJIHBI IPUMEPOM KOT€PEHTHOCTH?
3. Kaxkue BOIHBI Ha3bIBAOTCSA KOTEPEHTHBIMHU JIPYT APYTY?
4. Hanumure BhIpakeHHEe HHTEPPEPEHIIMOHHOTO YWICHA B CIydae JABYXJIy4eBOM MHTEP(PEPEHLIUH.
5. Coopmynupyiite ycinoBrue KOrepEHTHOCTH JBYX MEXAHUUYECKUX WITH PAJIMOBOIH
6. CdhopmynupyiiTe ycrnoBue KOr€pEHTHOCTH JABYX CBETOBBIX BOJIH
7. Yro0 Takoe ONTHYECKHUH XO1?
8. Cdopmynupyiite ycinoBus uHTEPPEPEHIIMOHHOTO MAKCHMYMa U MHHUMYMa
9. M3o06pasure cxemy KOHra u 3anUIIKTE BHIPAKEHUE PA3HOCTH ONITUYECKOTO X0/
10.Chopmynupyiite ycnosre BpeMEHHON KOTEPEHTHOCTH

11.3anumure BeIpaXkeHre Pa3HOCTU ONTHYECKOTO XO/a B TOHKOM IUIEHKE ITPU HOPMATLHOM
MaJICHUH TJIOCKOM CBETOBOM BOJHBI Ha €€ MTOBEPXHOCTD.

Pasnen Jugppaxuyusn



JlabopaTtopnas paGora «MHUccaenoBanme audppaxkunu Dpaynrodepa Ha
AU(ppPaKUNOHHON pelIéTKe)

1.

Sunbkwbd

*

UYro Takoe siBeHUE TUGPAKIIUU

Kak Ha3pIBaeTCsl ONTHKA B OTCYTCTBUU AUDPAKIUN?

Cdopmynupyiire npuniun [ roiirenca-Openens

OOBbscHUTE sBIEHUE TU(PAKIUN C TOUKU 3peHus npuHuuna ['roiirenca-Openens.

Yro takoe nudpakuus OpayHrodepa npu maJjeHUN IIOCKUX BOJIH HA TPENSATCTBUE?
Onpezaenure MUPUHY CBETOBOI'O OTKJIMKA OT LIEJIU IUPUHON d IPU NaJIEHUH Ha HEe€ IIOCKOH
MOHOXPOMAaTHYECKOW CBETOBOM BOJIHBI, HCXO/IS M3 COOTHOLICHHUSI HEONPEIeNEHHOCTEH
KOOP/IMHATa-BOJIHOBOE YHUCIIO.

Cdopmynupyiite npaBuiio oTéopa IIaBHBIX AUPPAKITHOHHBIX MAKCUMYMOB TP TUPPAKLIIT
®payHrodepa mI0CKUX BOJIH HA OJHOMEPHON AU(PPAKIIMOHHON peléTKe

Yro takoe mapametp audpaxmun’?

Kak cooTHOCSTCA 3HaueHUs apameTpa JU(PpakLuy B cIydae FeOMETPUUECKON ONTHKHY,
mudpakuun Openens u audpaxnun Ppaynrodepa?

10. Moskno 1 moyunTh qudpaknuio OpayHrodepa Ha chepruueckux BoaHAX?

Pasnen Ionapuzayua
JlaGoparopnasi pabora «OmnpeaejieHMe KOHIEHTPAIMM CAaXapHOIr0 PpacTBopa
METO0M BPAIlCHUSA MJIOCKOCTH MOJIAPHU3ALUAN»

1.

NoanhAEWDD

S

10.
11.

12

13.
14.

B kakux BOJHAaX BO3MOJKHBI, & KAKMX HEBO3MOKHBI ITOJIIPU3aLIUOHHbIE SIBJICHUS
Yro Takoe MI0CKOCTh NOISPU3aLMK BOJTHBI?

Yro Takoe MI0CKONOJIpU30BaHHAas BOJIHA?

Yro Takoe auarpaMma UHTEHCUBHOCTHU?

N300pa3ute auarpaMmMy HHTEHCUBHOCTH €CTECTBEHHOIOJISIPU30BAHHOIO CBETA
Chopmynupyiite 3akoH Maitoca

Yro Takoe Kpyroas Iusgpu3sanus BoyiHbel? K KakuM BOJTHAM OTHOCHUTCS 3TO MOHATHE: K (a30BO
YHOPSA0YEHHBIM WK K ()a30BO HEYNOPSAI0OUEHHBIM?

Yro Takoe MpaBoNoIIpU30BAHHBIE U JIEBONIOJIIPU30BAHHBIE BOJIHBI?

Yro npezcrasiiseT co00i cyneprno3uus AByX KpyroBo HOJISIPU30BAHHBIX BOJIH,
IIPOTUBOIOJIOXKHON MOJIIPU3ALUU U OJUHAKOBON aMIIIUTYIbI, CIEAYIOIUX B OJTHOM
HaIpaBJieHUN?

Yo Takoe ONTUYECKU aKTUBHBIE CpebI?

Yro Takoe MI0CKOCTh NPOIYCKaHUs MoJisipu3aropa’

. Hetr 1u MMPOTHUBOPCUMNS OIIPCACIICHUA HJ'IOCKOHOJ'IHpH?»OB&HHOfI BOJIHBI U BpallICHUS TIJIIOCKOCTH

MOJISIPU3AIIN B ONITUYECKH aKTUBHBIX cpeax?
Cdopmynupyiite 3akon buo
OOBscCHUTE MEXaHU3M BPAIICHUS TUIOCKOCTH IMOJISIPU3ALNU B ONTHYECKH aKTUBHBIX CPE/Iax.



MUMHUCTEPCTBO OBPA30BAHMUS 1 HAYKH POCCUICKON OENEPALIA
denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YIPESIKICHUE BBICIIIETO 00pa30BaHUs
MOCKOBCKHIA TOJTUTEXHUUECKUN YHUBEPCUTET

CrenuanbHOCTE:
18.05.01 Xumuueckast TEXHOJIOTHsI SHEPTOHACHIILIEHHBIX MaTepHalioB U U31EIHM

OII (mpoduiib): «ABTOMaTU3UPOBAHHOE MMPOU3BOJCTBO XUMHUUECKUX MPEITPUSITHIN

Kadenpa dusnka

(HauMeHoBaHMe Kadepbl)

MarepuaJjibl K 3K3aMEHY

110 JUCHUIIIIMHEC (1)1/131/11(3

(HauMEHOBaHWE JHCIMILIIHBI)

Dopma npomescymoyHou ammecmayuu, NPoGepsIOUids CMeneHb 0C80EHUS.
komnemernyuu OIIK-1

Oo0pasen Y3K3aMEeHANMOHHOI0 OMJIeTa

MUWHHCTEPCTBO OBPA30OBAHUS 1 HAVKH POCCUMCKOI DEJJEPALIIN
OEJIEPAJIBHOE T'OCYJJAPCTBEHHOE BIOJKETHOE OBPA30OBATEJIBHOE YUYPEX/IEHUE BBICIIEI'O
OBPA30OBAHUS
«MOCKOBCKHM NOJIUTEXHUYECKHWIA YHUBEPCUTET»
(MOCKOBCKHUM MMOJIUTEX)

®akynbTeT 0a30BBIX KOMIIETEHIMH, Kadeapa «Duzukay
JucnuminHa «duznkay
O6pazoBarenpHas nporpaMMa « ABTOMaTH3UPOBAHHOE IIPOM3BOJICTBO XUMHUYECKUX MPEANPUSITHID

Kypc 1, cemectp 2
9K3AMEHAIIMOHHBIU BUWJIET Ne 1
1. CxopocTh IBUKEHUS U €€ OTHOCUTENbHOCTD.
2. AHanorust MeX1y IOCTYIATEIbHbIM U BPaIllaTeIbHBIM JABUKECHUSIMU
3. B noake maccoii 240 kr ctout yenoBek Maccoid 60 kr. JIogka miabsIBET co ckopocThio 2 M/c. YenoBek

IPBITAET C JIOAKU CO CKOPOCThIO 4 M/C OTHOCUTEIBHO JIOJIKA B CTOPOHY IIPOTUBOIMOIOKHYIO
JBUKEHUIO JIOAKU. HaliT CKOpPOCTh JIOAKHM MOCIIE MPBIKKA YEITOBEKA.

VY1BepxaeHo Ha 3acenanuu kadeapsl «Puzukay» 10.12.2016 r., npotokon Ne.5

3aB. kadeapoii /_Kpacun B.II. /
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Bomnpocs! AJ1s1 NOATOTOBKH K 3K3aMeHY 10 pasaeay «MexaHuka»

ITonoxeHue U €ro OTHOCUTEIBHOCTb.

Tpaekropust. Conpukacaromiasicst OKpy>KHOCTb. LIeHTp 1 pannyc KpuBHU3HBI TPAEKTOPUH

CKOpOCTh ABUXKEHUS U €€ OTHOCUTEIBHOCTD.

VYckopenue. KacarenpHoe 1 HOpMaIbHOE YCKOPEHUSI.

JlekapToBa cucrema KOOpAUHAT.

Kunemarndeckue 3aKOHbBI JBUKEHHS

[ToctynarensHoe nBHX)EHHE a0comoTHO TBEpAOro Tena (ATT).
[TorsiTHE CHIBI. AOCOTFOTHOCTD CHJIBI B KIIACCHYCCKOM MEXaHUKE.
[ToHATHS PaBHOAEUCTBYIOLIEH U COCTOSIHUS ITOKOSI.

. [lepsslii 3ak0H HproToHa. MIHEpIMabHBIE CUCTEMBI OTCUETA.

. Bropoii 3akoH HproTOHa M 3aKk0H BCeMHUpPHOTO TATOTEHUS.

. M1y 1bC ¥ 3aKOH €r0 M3MEHEHUS.

. Tpernii 3akoH Hpr0TOHA M COXpaHEHUE UMITYJIbCA 3aMKHYTOM CUCTEMBI.
. Y 1apsl 1 pa3phbIBbI.

. IloHsiTHE CHIIOBOTO TOJISk

. DneMeHTapHas pabota 1 paboTa Ha KOHEYHOM MEPEMEIIECHUN.

. MomHoCTSb.

. Kunetnueckast 3HEprusi ¥ 3aKOH €€ U3MEHEHHS.

. IloTreHManbHbIE CUIIOBBIE NOJIS U MOTEHIMAIbHAS JHEPTUS.

. Mexanuyeckasi SHEPTHs U 3aKOH €€ U3MECHECHUSI.

. KoHcepBatuBHBIE CHCTEMBI.

. DJ€MEHTapHbBINA YroJI IOBOPOTA U YTIIOBAsk CKOPOCTh

. CBs13p MEX/ly YIVIOBOM M IMHEMHON CKOPOCTSIMH.

. YII0BO€ yCKOpPEHHE.

. KacarenbHoe 1 HOpMalIbHOE YCKOPEHMSI BO BPALLIATEIbHOM JIBHKCHUHU
. BpamarensHoe neuxenne ATT.

. MOMEHT UMITyJIbCAa U MOMEHT CHJIbI

. 3aKOH U3MEHEHUSI MOMEHTa UMITYJIbCa.

. MoMeHT uMItysibca U yriaoBasi CKOpOoCTb. MOMEHT MHEPLIUH.

. OCHOBHOE ypaBHEHHUE JUHAMHKHU BpalaTeabHOro aABmxkeHus ATT

. OceBble MOMEHTBI HHEPLIMU HEKOTOPBIX TEJ

. Teopema IITelinepa

. PaboTta u xuHeTHYecKast SHEPTUsl BO BpAlIaTeIbHOM JIBUKCHUH

. AHaJIOTHSI MEX]Ty TIOCTYTIATEILHBIM M BPAIIAaTeIbHBIM JBUKCHUSMU.
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Huddepennmanbueie onepatopsl Teopun nods. [loTeHunanbHbIe 1 BUXPEBBIE BEKTOPHBIE MOJISL.

BeIBOJ 4eTBEPTOrO M BTOPOTO YpaBHEHUI MakcBesula Ha OCHOBAaHMM MaTeMaTH4eckoil Teopemsl I'aycca
BriBoa nepBoro ypaBHeHns MakcBeiia Ha OCHOBaHHH MaTeMaThudeckor TeopeMbl CTokca

Tperse ypaBHeHHE MakcBesuia B cIydae CTallMOHAPHOIO M HECTALIMOHAPHOTO pacupenesieHus 3apsaa. Tok
CMEUICHMUS.

OmnpefeneHne rapMOHUYECKUX KoseOanwuid. [lepuoa, yacToTa, MUKIMYecKas dacToTa, ¢asa. KommiekcHoe
MPEJICTaBJICHUE TApMOHUUECKUX KoyieOanuit. Cynepro3uius rapMOHHYSCKUX KOJIeOaHH OJTHOM YaCcTOTHI.
HuddepennmanbHoe ypaBHEHHE TapMOHHYECKHX KoseOaHuid. I[Ipumepsl wIeanbHBIX KoleOaTeNbHBIX
CHUCTEM: TapMOHHUYECKHH OCHWUIATOP, KONeOaTeNbHBIA KOHTYp C KBa3WCTAllMOHAPHBIM  TOKOM.
I"apmonnyeckue KojaeOaHusl C TOUYKU 3pEHHUSI SHEPTUH.

OnHOMEpHOE M TpPEXMEpPHOE BOJIHOBOE ypaBHEHHE. BoslHa Kak pelleHHe OJHOMEPHOTO BOJIHOBOIO
ypaBHeHwus. [Imockast u ceprudeckast BOJTHBI.

CBoiicTBa 3JEKTPOMAarHUTHBIX BOJIH.

BekTop MI0THOCTH MOTOKA SHEPTHH HJICKTPOMAarHUTHOM BOJIHBI (BeKTOp YMoBa-IloiiHTHHTa).

. rapMOHI/I‘{CCKI/Ie BOJIHBI: (1)333, JJIMHa BOJIHBI, BOJIHOBOH BCKTOp, BOJIHOBAsg IIOBCPXHOCTb. ®dazoBas

CKOPOCTh U AUCIIEPCHOHHOE COOTHOIIEHHE. IHTeHCHBHOCTh TApMOHUYECKUX BOJIH.

[TakeTbl rapMOHUYECKUX BOJIH. [ pynmnoBasi CKOPOCTb.

BpemenHnas xorepeHTHOCTh. Bpemst korepeHTHOCTH. M3mydeHue cBeTa peajbHbBIMH HCTOYHMKaMu. Llyr
BoJH. JlnnHa KorepenTHOCTH. llIMpHHa 4acTOTHOTO OKHA.

IIpocTpaHCTBEHHas KOTEPEHTHOCTh: KOTEpEHTHbIE M HEKOTepeHTHble MCTOUHUKU. [loHsTHE mnyya B
BOJTHOBOM ontuke. MHTEepdepeHuus aAByx cheprudeckux BOIH. [IpOCTpaHCTBEHHBIH W ONTHUYECKUH XOII.
VYcioBusa uHTEpYEPEHIMOHHOTO MAKCUMyMa I MUHUMYMa B Clly4yae JBYXJIy4eBOll HHTepepeHLINH.

Cxema lOnra. CriocoOnl ee peanmzanuu. Pa3zmep mHTEp)EpEHITMOHHON KAapTUHBI M JUIMHA KOTEPEHTHOCTH
HCTOYHMKA U3JTy4EHHUS.

Wnrtepdepenust B TOHKUX TuieHKaX. [lomocel paBHOH TONIMIMHBI M paBHOro HakigoHa. Konbia HeroroHa.
IIpenenpbHas ans wHTEPEPEHINH TONIIMHA IUIGHKH U €€ CBA3b C JJIMHOW KOT€PEHTHOCTH HCTOYHHKA
W3ITyYCHHUS.

ITpunnun Iroitirenca-®penens. Meron 300 @penens. J[okazaTenbcTBO Ha €r0 OCHOBE NMPSIMOIMHEWHOCTH
pacIpocTpaHeHHs CBETA.

Hudpaxums Openenst Ha KPYTJIOM OTBEPCTHH U JTUCKE.

Hudpakuus OpayHrodepa Ha miesu.

Hudpakuus OpayHrodepa Ha OTHOMEPHON PEIIETKeE.

Hudpakuusa Ha kpucTammnaeckoil pemerke. ®opmyna Byneha-bparra.

OpHoMepHas M pakIMOHHAs PelIeTKa KaK CIIeKTpalbHbI HHCTPYMEHT. Pa3peratomias cuna.

JuarpaMMa HHTEHCHMBHOCTM TMOIEpeyHOM BoJHBL CTemeHb KOrepeHTHocTH oceil. HopmanbHble
KOOPJIUHATHI.

[Monsipuzanust pazoBO-HEKOTEPSHTHBIX BOJH. 3akoH Mairoca. YaCcTHYHO TOISPHU30BaHHBINA CBET.
[Monstpu3zanms $pa3zoBo-KOrepeHTHBIX BOJH. [lockast. KpyroBas M SJUTMIITHYECKAS MTOJISIPU3ALIH.

TemnoBoe u3nyuenue. 3akon Kupxroda. A6comorHo yepHoe Teno u pyHkus Kupxroda.

Brlpakenue crneKkTpalbHO-OOBEMHON IUIOTHOCTH HW3JIyY€HHUS dYepe3 CPEAHIOI0 JHEPTHI0 BOJHOBOTO
COCTOSIHMSI pE30HATOpA.

Krnaccuueckuit 1 KBaHTOBBIN TIOX0A K pacueTy ¢hyHkiun Kupxroda. @opmyna [Tranka.

Bremnwmii hotoaddext. YpaBHeHne DHHIITEHA.

O dext Komnrona.

®oronsl. KopmyckyispHO-BOJTHOBOH Jyalu3M 3JIEKTPOMAarHUTHOTO U3ITyUYEHHUS.



[Tpunoxenue A.
CTpykKTypa u conepkaHue THCHHUILIMHBI «PU3MKa» M0 CHEeNMATbHOCTH
18.05.01 «XuMuYecKkas TEXHOJIOI Ul IJHEPrOHACHIIEHHBIX MATEPHAJIOB U M3/1EJIUI»
Cnenmanuzanus
«ABTOMATH3UPOBAHHOE NIPOU3BOACTBO XMMUYECKHUX NPOU3BOJICTB)
(cenuanucr)
ouHas opma 0O0ydeHHS

Buasbl yueOHo# padoThl,

H ® BKJIIOYast
0 - CaMOCTOSITETIbHYIO @opMBbI aTTECTALMH
mep S | 35 y p n
a Paznen = X g paboTy CTYy1eHTOB,
Tem 3 | © 8 | nTpynoemkocTs B uacax
J | II/C | Jlao |CPC |3JIP | T | P | K/P | YO ]
Beenenue B puznuecknii JJa00paTOPHBINH MPAKTHKYM.
[Tpsimble u KOCBeHHBIE (u3nyeckue usmepenus. O0padoTka
€3yJIbTaTOB U3MEepeHuit u 9KCIEPUMEHTAIbHbIE
1| P P P 2 | 14 4 | 8 | + +
MOrPEIHOCTH

Boimonnenne  maboparopHoit  pabothl  «OrmpeneneHue
IUIOTHOCTU TEI»

Kunemarnka NoCTYynaTeJIbHOro IBM>KCHU A

dusnueckuit BEKTOD. [TonsTne opra. Teopus
oTHocuTenpHOCTH  ['amunes.  IlonmoxkxeHme u ero
OTHOCUTEIBHOCTb. TpaeKkTopusi MaTepHallbHOM  TOYKH.
Compukacaromascss  IUIOCKOCTb M CONPHUKACAIOIIASICS
2 | OKPYKHOCTS. OnemeHTapHoe nepeMelIcHIe H| 5 1-4 4 P 8 n
JJeMeHTapHblii  MmyTb. CKOpOCTh  ABWXKEHUS H €€
OTHOCUTENBHOCTh. [IpHMHIMII Cyneprno3uiuu JIBHKEHUM.
Vcekopenne. KacartenbHOe W HOPMalbHOE  YCKOPEHUS.
JlexaproBa cucrema koopauHar. KuHemarnueckue 3aKOHBI
neuwkeHus.  [loctymarenbHoe — JBUKEHHE — aOCOJIIOTHO
tBEpaoro tena (ATT).
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JAMHaMHKa MOCTYNATEJIbHOI0 ABHKCHUS

[Monstre cunbl. AOCONIOTHOCTH CHIJIBI B KJIACCUYECKOM
MexaHuke. [IOHSATHS PaBHOIEWUCTBYIOIMIEHM UM COCTOSIHUSA
nokosi. [lepssiii 3akoH HproTtoHa. MHepruanbHble CUCTEMBI
orcu€ta. Bropoit 3akoH HproroHa u 3akoH BcemupHoro
TAroTeHus. Mimmyibe 1 3aK0H ero usMeHeHus. TpeTuil 3aKoH
HproToHa W coXpaHEeHHE HMMITYJIbCa 3aMKHYTOM CHCTEMBI.
[lentp Macc cucteMbl. Y 1apbl U B3PbIBHI.

5-6

2,3

Brinonnenue 1abopatopHoii paboTel «MarmHa ATBY1a»

5-8

Pa6oTa u 3Heprusi B NOCTynaTeJ1bHOM JIBUKEHUH
[Tonsitue cumoBoro moisi. DieMeHTapHas pabdota u paborta
Ha KOHEYHOM InepeMelieHn. MomHocTh. Kunetnueckas
SHeprus M 3akoH e€ wu3MeHeHus. Teopema Kénwra.
[ToTeHManbHbBIE CUIOBBIE TIOJS W MOTEHLIHAIbHAS SHEPTHUS.
3aKkoH WU3MEHEHUS MOTEHIIUAIBHOU SHEPIHH.
HenorenuuansHbie CUJIOBBIE TOJISL. [Tone cul
CONPOTUBIICHUSI KaK MPUMEpP HEMOTEHUUAIbHOTO CHUJIOBOTO
nons. MexaHW4uecKkass JHEprusi U 3aKOH €€ H3MEHEHUS.
KoHcepBaTuBHbBIE CUCTEMBI.

7-10

Bremmonmnenne  nmabopatopHoit  pabotrel  «Koaddumment
MOJIE3HOTO JACHCTBHUS MPYKUHHOMN MK

KunemaTuka BpamaTejabHOr0 IBHKEHUSI

DJIeMEHTapHBIM yroj MoBOPOTA U YrioBas CKOpocTh. CBs3b
MEXIY 3JIEMEHTApHBIM YTJIOM IIOBOPOTa M 3JIEMEHTAPHBIM
nepeMenieHueM. CBsA3b MEXIy YIVIOBOM U JIMHEWHOHN
CKOopocTsAMHM.  YrioBoe yckopeHue. KacarenpbHoe H
HOPMAJIbHO€ YCKOpPEHHS BO BpallaTebHOM JBUKCHUHU.
Bpamarensnoe nBuwxenue ATT. CooTHomieHue MeXmy
BpallaTeJIbHbIM U MOCTYNATEIbHBIM JABUKCHUSIMHU.

11-
12

JAnHamMuka BpamaTebHOr0 IBUKEeHUS

MoOMEHT uMIyJbca M MOMEHT CHJIbl. 3aKOH H3MEHEHUS
MOMEHTa UMITYJIbca. OTHOCUTEIbHOCTh MOMEHTA UMITYJIbCA.
MoOMEHT umIyJibCca U yIrjioBasi CKOPOCTb. MOMEHT MHEPLIUH.
OCHOBHOE YpaBHEHHE JUHAMHUKH BpPAIIATEIbHOTO JBHKCHUS

13-
16
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ATT. OceBble MOMEHTBHI HHEPIIMU HEKOTOPBIX Tel. Teopema
reitnepa. Pabota u  KUHETHYeCKass HHEPrUs  BO
BpalmareabHOM ABWKeHUU. Ilpenieccusa. AHamorusi Mexmy
MOCTYIATEIbHBIM M BPAIlATEIbHBIM JABUKCHUSIMHU.

5,6

Brimonnenue aboparopHoit pabotel «MastHuk O0epOeKar»

13-
18

OcHoBbl  TepmoguHamukn (T) wu  mMoaekyJasipHoO-
KMHeTH4YecKkoi Teopun ctpoenus Bemecrsa (MKT)

IMpenmer TJI. Pabora wu termo. TJ| mapamerper u T]]
coctossHue. PaBHOBecHble U HepaBHOBecHble T/l cocrosiHus.
l'az. Temmepatypa kak QyHKOusE paBHOBecHOTO T/]
COCTOSIHMS.  YpaBHEHHE COCTOsHHMs. MaeanbHBI  Tras.
Buytpennss sHeprusi kak ¢yHkuuss Tl COCTOSHUS: TEpBOE
Hayano TJI. TermtoéMKOCTHM HIeanbHOr0 ra3a B Pas3IMYHbIX
nporeccax. O6parumble U HeoOpaTUMbIE Tpolecchl. Bropoe
Havaino TJI. Ourponmsa. Bo3pactanue 5>HTponuM B
HEPABHOBECHBIX IMPOIECCAX M30JUPOBAHHON CUCTEMbI. UHUCIO
ABoraapo. Pazmepsl Mosniekys. Dproauyeckasl TeopeMa. 3aKkoH
O PaBHOM pacClpEelCICHUN 3HEPTrUU TEIJIOBOIO JBHXKEHUS B
COCTOSIHUM TEIJIOBOTO paBHOBECHS. MeanbHbIN ra3 ¢ TOYKHY]
3pernss MKT. BHyTpeHHs dHEprus MICaJIbHOIO ra3a U €ro

TEIJIOEMKOCTH B PA3JIMYHBIX MPOLECCaX C TOYKU 3pEHUs]
MKT.

17-
18

10

10

Hammcanne pedepara Ha Tembr T/l u MKT

10

HToro no 2 cemectpy:

36

18

18

72

HanpsizkéHHOCTD 3J1eKTPOCTATHYECKOT0 MOJIS

DIIEKTPUYECKUI 3apsii KaK UCTOYHUK AJIEKTPOCTATUYECKOTO
nonsi. 3akoH Kynona. [lpuHnuner OMU3KOASHCTBUS U
aTbHOJEUCTBHS. ITonsatue (bu3HIecKoro TOJIS.
DNEKTpOCTaTUYECKOE  MOJe  KaK  YacTHBIM  ciyyai
¢usngeckoro mojs. Marematumueckue TMoJs KakK Crocod
ONMCAaHMS  HENPEPBIBHO  pACHPENEIIEHHOM  MaTEpHUH.
Hanpspok€anocTh Kak CUJIOBast XapaKTepHUCTUKA

QJICKTPHUYCCKOI'O I10JI4. HpI/IHLII/IH CYICpHIoO3uIu

10
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JJEKTPUYECKUX TOJIEW B NPUMEHEHUM K HaNpsHKEHHOCTH.
[Mone mumons. OCOOEHHOCTH CHUJIOBBIX JIMHHMA  TIOJS
HaIpsOKEHHOCTH  AJleKTpocTtatnuyeckoro  nons.  [lotok
BekTOpa HanpsikEéHHOCcTH. Teopema Octporpaackoro-I'aycca
(OI') B Bakyyme. I[Ipumenenue teopembl OI' mms pacuéra
HanpsKEHHOCTH pacupeAeéHHbIX HCTOYHHKOB.

8,9

Brimonnenue  smaGoparopHoit  pabotel  «McciemoBanue
XaPAKTEPUCTHUK IIEKTPOCTATUUECKOTO MOJISI»

IMoTeHIMAJ YIEKTPOCTATHYECKOTO TOJIA
[ToTeHMAanBHOCTE AMEKTpOCTaTHYECKOTO ToJisl. [loTeHtman
KaK YHEpPreTUYecKas XapaKTepUCTHUKA DIICKTPOCTATUIECKOTO
moisa. CBs3b MCKIAY HaHpH)KéHHOCTBIO U IIOTCHOUAJIOM.
[MpuHIMI CYNEPIO3UIIMKA  IIEKTPOCTATHUECKUX TIOJCH B
OpUMEHEeHMM K noreHuuany. Hanpsbkenue.  Pabora
NMEKTPOCTATUYECKUX CHJI Ha TEPEMEIIEHHH MPOOHOTO
3apsijia. DHEPTUsi CUCTEMBI 3apsi/IOB.

5-6

11

Boimonunenne  maboparopHoit  pabotel  «M3mepenue
YAEIBHOTO CONPOTUBIICHUS TPOBOIA»

5-8

10

JM3JIEeKTPUKH ¥ IPOBOAHHUKH B JJIEKTPOCTaTHKe
Husnexktpuueckas cpena. [lomsapuszanus. dusnexrpudeckas
BocipuuMuMBOCTh.  Teopema OI' B OudIEKTpHKE.
Jwusnexrpuueckas IIPOHUIIAEMOCTb. DneKTpUYecKoe
cmemieHne (MHAyknusA). IloHSATHE 3JIEKTPOCTATUYECKOTO
nIpoBoJHMKa. Pacnpenenenue 3apsaa 1mo €ero nNOBEPXHOCTH.
Onexrpuueckas €MKOCTb  YEIUHEHHOIO  NPOBOJHMKA.
B3anMHass €MKOCTh ABYX HIpOBOJHUKOB. KoOHIEHCATOpBI.
OHeprus MEKTPUYECKOTro MOJI.

10

11

3aKOHBbI MOCTOSIHHOTO TOKA

Bekrop mnotHoctm Toka. Cuma Toka. 3akoH Oma B
muddepennmanbHoi  popMe.  YIenpHOE COMPOTUBIICHUE
cpensl. 3akoH OMa B uHTErpasibHO# dopme. ConmpoTUBIECHUE
ydyactka 1menu. Onektpoasmxkymas cuna (DJC) ydgacTka.
3akoH  JDkoyns-JleHma B MHTErpalbHOM U B
nuddepennmanbHon hopmax.

11-
12
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12

Brmmonnenne  maGoparopHoit  pabotrel  «M3mepenue
TOPU30HTAJIBLHONW COCTaBJISAIOLIE MarHUTHOTO I0JI 3€MIIM C
IIOMOUIBbIO TAHTE€HC-TAIbBAHOMETPA»

9-12

12

Marnerusm

MaruuTHoe MOJ€ M €ro BO3JEHCTBHE Ha JBWXKYLIUECS
3apsabl. Cuna Jlopenuna. MarnuthHas wunaykous. Cuia
Amnepa. MarHuTHbli MOMEHT U BO3JEHCTBHE Ha HETO
MarHuTHOro moJjs. VICTOYHMKM MarHUTHOTrO TMOJsl. 3aKOH
buo-Capapa-Jlamiaca. Marautssiii notok. Teopema OI' nns
MarHuTHOro mojisi. PaGora cuibl Amrepa. 3akOH MOJHOTO
Toka u (¢usnueckas Tteopema CTOKca B BakyymMe H B
MarHetuke. Hanpssk€HHOCTh MarHuTHOrO moJis. MaruutHas
BOCIIPUMMYHBOCTD U MarHuTHas IIPOHULIAEMOCTb.
JIluHeliHple MarHeTMKW (IuMa- W IapaMarHeTUKU) U
HEJTMHEHHBINA MarHeTUKH (beppomMarneTukn).
HamarnnuuBanue QeppoMarHeTUKOB: KpHBas HavyaJbHON
HAaMarHM4eHHOCTH, MpeJeibHasi M HENpeaesbHbIE METIN
ructepesuca. JKECTKHE U MITKUE MarHeTHKH.

13-
16

10

14

12

Brinonuenue naboparopHoil pabotsl «lccnenoBanue neTiu
TUCTEPE3UCa B PA3TUYHBIX MaTEpHAIIAX)

13-
18

13

JIEKTPOMATHUTHAsI HHAYKIUS

3axon ®apanes u npasuio Jlenna. BuxpeBoe anexkTpuueckoe
none. Camoumnnykumsa. Ilepexomnble  mpoueccel B
3J'I€KTpI/I‘IeCKOI\/JI OeIIn. SHepms[ MAar"HuTHOI'O ITOJIA.

17-
18

HToro no 3 cemectpy:

36

18

18

72

14

YpaBHenunst MakcBesuia

HuddepennuanbHbie onepaTopbl TEOPUH TOJISL.
WNurterpansupie Teopembl Teopun mosst: ['aycca m Crokca.
[ToTeHumanbHble U BUXpPEBbIE BEKTOpHbIE MOJs. CBeneHue
MHTErPAIBHBIX YpaBHEHHU DJIEKTPOMAarHeTu3Ma K
muddepeHManbHBIM  ypaBHeHHsIM ~ MakcBemna.  Tok
CMEIIICHUSI.

1-4

15

Breimmonnenne  maboparopHoit  paboTel  «McchenoBaHue

BBIHYICHHBIX KOJIeOaHUuN CTPYHbBI»
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15

Kosie0anust 1 BOJTHBI

lapmonnueckue KoseOaHusl. HuddepennuanpHoe
ypaBHEHHWE TapMOHHMYECKUX KojJeOaHuii W ero oomee
pemieHre. BekTopHOE NpEACTaBIEHHE TapMOHUYECKHX
GyHKIHA. MexaHn4eckue  MasiTHUKH. WneanbHbiit
KoJIeOaTeNnbHbIi  KOHTYp. l'apMoHMYeckHe KonebaHus ¢
SHEPTeTUYECKOW TOYKHM 3pPEHHUs. 3aTyXaroliue KoJieOaHusI.
Brinyxnennsie KoseOaHus. Pe3onanc AMIUTUTY IBI.
Pe3onanc ckopoctu. AMIIMTY1a MOTJIONIEHUS U aMIUIMTYAa
JUCTIEPCUH.

Bo3myienns Mexanndeckon cpenbl. BoiHOBOe ypaBHEHUE.
BbIBOI BOJIHOBOrO ypaBHEHUs W3 ypaBHeHUM Makcseia.
CBolicTBa  DJIEKTPOMAarHUTHBIX  BOJIH. ['apMOHHYECKue
BonHbl. DaszoBas ckopocTh. JliimHa BOJIHBL BosiHOBOHU
BEKTOp. MHTEHCHBHOCTh TapMOHMYECKOM BOJHBI. I[lakeTsl
rapMOHHMYECKMX BOJH. ['pymnmoBasg ckopocTtb. JlinuHa
KOI€pEHTHOCTU. BpeMst KorepeHTHOCTH.

1-6

16

Boinonnenue 1abopaTopHOi paboThI «M3yuenue
MHTEp(EpEHIINHU CBETA C TIOMOIIBI0 Ounpusmsl Openerns»

5-8

16

HNurepdepenuns

SABnenue untepdepeniyn. KorepeHTHbIe HCTOYHUKH.
HeobOxonuMmele u 1ocTaTOYHBIE YCIOBUSI KOTEPEHTHOCTH
UCTOYHHUKOB. MHTepdepeHius cheprnueckux BOJIH.
OnTudeckuii Xo/. Y coBHSI HHTEPPEPESHIIMOHHOTO
MakKCUMyMa 1 MUHUMYMa. Y CIOBUE BPEMEHHOMN
korepenTHocTH. Cxema KOHra. MaTEepdepeHnys B TOHKUX
mnénkax. Konwua Hetotona. [IpoctpancTBeHHast
KOI€PEHTHOCT.

7-10

17

JAndpakuus

Ssnenune qudpakuuu. [Ipuanun [roiirenca-dpenens. 30HbI
®penens. [IpAMOIMHENHOCTD PacIpOCTPaHEHHSI CBETA B
onHoponHo# cpene. Hudpaxiusa Openenst Ha KPYTiIoM
OTBEPCTHUH. Y CJIOBHE FEOMETPUUECKOM ONTUKHU. Y CIIOBUE
mudpakiun Ppaynrodepa. Audpakius OpayHrodepa Ha

11-
14
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IS U Ha OJTHOMEPHOU TU(PPAKITMOHHON pEIIETKE.
Hudpaxius OpayHrodepa Ha KpucTayiax. Y CIoBUe
Byneda-bparra. Pazpemaromias ciocoOHOCTH
TU(PPAaKIUOHHON PeMETKU. AJIbTEPHATUBHOE MPUHIIUITY
['rolirenca-dpenens onvcanue AUPPAKIAN: TapaMeTp
mudpakuun. Audpaxus @payHrodepa cXoaSmumxcs BOJH.
Onucanue nmudpakunn OpayHrodepa miIoCKuX BOJH C
TOMOIIBI0 COOTHONIIEHHSI HEONPEAEIEHHOCTEN.

17

Brimonnenne  ymaGoparopHoit  pabotel  «McciemoBanue
mudpaknun Opayrrodepa Ha qUbPaKIIMOHHON PEIIETKE)

9-14

12

18

MMoasipuzanus

IlonmepedHocTh BOMH MW TNOJSPU3ALMOHHBIE  SIBJICHUS.
JnarpaMMa HMHTEHCUBHOCTH. Martpuila KOT€pPEHTHOCTH U
CTENEHb KOIepEeHTHOCTH oceil. HopmanbHble KOOPAMHATHL.
[Tonsipuzanus B (ha30BO-HEKOTEPEHTHBIX BOJIHAX:
HETIOJISIPU30BAHHbBIA CBET; IUIOCKOIOISPU30BAHHBIN CBET;
3aKOH Mamroca; 4acTUYHO  MOJISPU30BAHHBIA  CBET.
[Monspuzanuss B (pa30BO-KOTEPEHTHBIX BOJHAX: JieBas U
npaBast SJIIANITHYCCKAS MOJIsIpU3aIus; KpyroBast
TIOJISIPU3ALIUSL. Onruuecku aKTHBHBIC cpeabl
[TonsipusanmonHbie MeTOABI: 3aKOH bprocrepa; aBolHOE
JydenpesioMiieHne; quxpousM. ucnepcus.

15-
16

18

Beimmonnenne  nmaGopaTtopHoit  paGotel  «OmnpeneneHue
KOHIICHTPAIIMH CaxapHOTO pacTBOpa CrnocoOOM BpaIIeHUs
IUIOCKOCTH TMOJIIPU3ALIMN»

15-
18

19

KBanToBoONTHYECKHE SIBJICHUSA

TemnoBoe  u3MydeHHE. ODHEpPreTHYeckas  CBETUMOCTb,
OCBECILEHHOCTH u HOTJIOMAoIIast CIOCOOHOCTb.
PaBHOBecHOE TemioBoe H3iIyueHHMe U 3akoH Kupxroda.
Oyukuust Kupxropa u abcomotHo uépHoe Teno (AYT).
3akoH Credana-bonbumana, 3akonsl Buna. ®opmyna
[Inanka. Bnewmnuit ¢oroapdexr. Dddexkr KomnroHa.
@oronsl.  KopryckyJisspHO-BOJIHOBOM — Iyaln3Mm Ul
IEKTPOMArHUTHOTO U3JIyYEHHUSI.

17-
18
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20

JJIeMeHTbI KBAHTOBOW MEXaHUKHU

Atom Bomoposa mno bopy. I'maBHoe KBaHTOBOE YHCIO.
CepuansHas popmyna bamemepa.

I'mnoresa ne-bpoits. Bonna ne-bpois.
OKCIEPUMEHTAIBHBIE JI0KA3aTENIbCTBA BOJHOBBIX CBOWCTB
MuKpovacTull. CTaTUCTUYECKUI CMBICT BOJH MaTepHUHu.
[Tonsitue  BomHOBOM — dyHkumu  (B®D).  Ilpunmun
CYIIEPHO3ULINH. CooTHoleHus HEOIPEIETEHHOCTEN
['eit3enoOepra.

OO6mee u cranmmoHapHoe ypaBHenus [llpenunrepa. Atom
Bogopona mo lllpemunrepy. OpOutanbHO€ W MarHUTHOE
KBaHTOBbIE  yuciaa  dJekTpoHa. CHOUH — 3JIEKTpOHA.
MexaHn4eckuit u MAarHUTHBIN MOMEHTBI
MHOTO3JIEKTPOHHOT'O aTOMa.

[MIpunnun  Ilaynu.  PacnpeneneHue  3JEKTPOHOB 1O
HSHEPTreTUYECKUM YPOBHSIM. dusnueckas OCHOBa
MIEPUOJNYECKOM CUCTEMBI 2JIEMEHTOB MeHgeneena.

26

HToro no 4 cemectpy:

18

18

36

72

3aBenytomuii kadenpoit
«DPuzukan

npod., a.}.-M.H.

/Kpacun B.I1./
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