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1. IlepeyeHb NMJaHMpPYyeMbIX pe3yJIbTATOB O0y4YeHHsl MO JMCUMILJIMHE, COOTHECEHHBIX € IUIAHHPYeMbIMH pe3yJbTATAMH OCBOEHMS

o0pa3oBaTe/IbHOM NPOTrPaMMBbI.

B pe3ynbraTe 115 ocBoeHUs1 00pa3oBaTeIbHON MPOrpaMMbl OakagaBprara 00y4aroImuics JOHKEH OBIAAETh CISAYIOIIUME Pe3ylibTaTaMu

06yquH;1 IO AUCHUIIIINHE:

Kox u HaumenoBanue

HaumeHoBaHUe MHAMKATOPA

Jdeckpunropsl

o0menpodgeccHOHATbHOM JAOCTHKEHM S
KOMIIeTeHIIUH o0menpogeccHOHATbHBIX
KOMIIeTeHIUi
OIIK-1. Cnocoben pemiaTh OIK-1.1.- BBISIBJICHHC u | 3HaTh:
3a1a4n MpodecCHOHATBHON Kiaccuukanus dusmuecknx | - npu3HaKku uAeHTU(UKAUK (QU3NUYECKUX SBIECHUI; OCHOBHBIC

JEATeILHOCTH Ha OCHOBE
HCIIOJIb30BAHHA TCOPETUICCKUX U
NPAaKTHYECKUX OCHOB
C€CTCCTBCHHBIX U TCXHHUYCCKUX
HayK, a TAK)KE MaTEeMaTHYECKOTO
armapara.

[POIIECCOB, MPOTEKAIOIINX Ha O0BEKTE
rpodeccnoHaAbHOMN eI TEIIBHOCTH

3aKOHBI (PM3HMKH, ONMUCHIBAIOIINE (DU3HUYECKUE SIBJICHUS U IPOIECCHI;
OTPaHUYCHUSI TIPUMCHCHHUS 3aKOHOB, OOJIACTH MPHIOKEHHUS 3aKOHOB
¢bu3uky B pakTHYecKoi AestensHocTH (3.1.1.1);

YmMmeThb

- UACHTU(DUIIUPOBATh U TPAKTOBATh OCHOBHBIE HAOIIOJaEMbIe
OPUPOAHbIE U TEXHOTCHHbIE SBIEHUS U D(PPEKTHl ¢ TO3UIHIA
dbyHIaMeHTaNbHbIX (pusnueckux B3aumopeicteuii (V.1.1.1);

Biagerr HaBbIKAMMU:
- WCIIOJIb30BAHHUS 3aKOHOB H

OCHOBHBIX  00IIe(pU3NIECKUX

NPUHIIAIIOB B BAKHEUIINX MPaKTHUSCKUX mpuiiokeHusx(B.1.1.1)

OI1K-1.2. onpeneneHne XxapakTepUCTUK

(usznueckoro mporecca  (SABIEHUS),
XapaKTepHOTO JUISt 00BEKTOB
mpodeccnoHaNbHON JEeITeTbHOCTH, Ha
OCHOBE TEOPETUIECKOTO

(9KCTIEPUMEHTAILHOTO) MCCIIET0BAHMS

3HaTh:
- OCHOBHBIEC (PM3UYECKHE BEIMYUHBI U (PU3NUYECKUE KOHCTAHTHI, UX
oTpesieNieHre, CMBICII, CIIOCOOBI M €UHUIIBI X u3mepenus (3.1.2.1);

YMmerh:
- HNCTOJKOBBIBATH CMBICJII (1)I/ISI/ILIGCKI/IX BCIIMYUH U HOHSITI/IfI

(V.1.2.1);
- TUIAHUPOBATh U CTABUTh (pu3Mueckuii 3kcriepument (V.1.2.2);

Baaners HaBbIKaAMU:
- npoBeneHus skcnepumenta (H.1.2.1)

- 00pabOTKH W HHTEPIPETHUPOBAHMS PE3YJbTATOB JKCIEPHUMEHTA




(H.1.2.2)

OIIK-1.5. Beibop 6a30BbIX (HH3UYECKHX
BaKOHOB JUTISt pemieHust 3a1a4
mpodeccuoHaIbHON ACITEITBHOCTH

3HaTh: (U3NYECKHE 3aKOHBI, COCTABIISIIOIINE (PYHIAMEHT COBPEMEHHOMN
TeXHUKH 1 TexHoyioruu (3.1.5.1).

YMeTb: NPUMEHHUTH (PU3NUECKHUE 3aKOHBI JIS1 CO3/IaHUS HOBBIX
npakTuueckux pemenuit (¥.1.5.1)

Baaners: GpyHIaMEHTATBHBIME MPUHITUIIAMEA U METOJJAMH PEIICHHS
Hay4HO-TexHU4eckuX 3ama4d (H.1.5.1)




2. MecTo TUCHHUILUINHBI B CTPYKTYype 00pa3oBaTe/ibHOH IPOrpaMMBbl.

Huctumimna «®dusuka» OTHOCUTCS K 00s3aTenbHON qactu® Bioka 1 «/Incunmnmaen
o0pa3oBaTenbHON IPOTpaMMBbl OaKaiaBpHara.
V3yuaeTcst Ha IEpBOM Kypce BO BTOPOM CEMECTPE M Ha BTOPOM KypCe B TPEThEM CEMECTpe, .
O0beM JUCHUILIMHBI COCTABIISET 8 3.€.
®opmb1 npoBegenus 3ansTHil.! CHCTEMATH3HPOBAHHBIE OCHOBBI JMCLIUIUIMHBI H3IAralTCs Ha
3aHITHSIX JICKIIMOHHOTO TuTa. [loy4eHHbIe 3HAHUS 3aKPEIUIIOTCS Ha JTAOOPATOPHBIX U MPAKTHYECKUX
3aHATUAX. JJI1 TEKyIIero KOHTPOJIS YCIHEBAEMOCTH MPOBOJASTCS TEOPETUYECKHE KOJUIOKBUYMBI U
KOHTpOJbHBIE paboThl. CamocTosTeNbHAs padoTa MperycMaTpruBaeT padoTy ¢ yueOHO-METOANYECKIM
oOecrieueHreM  JUCIHUIUIMHBI, BBINOJHEHHE JIOMAIIHUX 3aJaHUi, COCTaBJICHHE OTYETOB K
1ab0paToOpHEIM paboTam.
®opma NPOMeKYTOUHOI aTTecTaluu - JK3aAMEH.
Kpatkoe coaep:xanue JTUCHUNJINHBI:
Paszen 1 -Mexanuxka.
Paznen 2 -DnexkTpomMarHeTusM.
Paznen 3 -Konebanus u BonHbl. BomHoBas onTuka.
Paznen 4 - ®uzndeckas TepMOIMHAMHKA.
Paznen 5 -KBantoBas ¢usuka.
Paznen 6 -OcHOBBI GU3KKH SApA U DIEMEHTAPHBIX YaCTHII.
Pesyabrar
U3y4YeHHs MM CHHILTHHB: chopmupoBanHOCTh (WK popmupoBanue yact) komnereHuu OITK

-1.
3. O0bem AUCHUNIMHBI.

OO0masi Tpy10eMKOCTb M CHUILIHHBI 8/288

(3a4eTHBIX eANHUIL/ aKaJIEMUYECKHX YacOB)

KonrakTHas padora ¢ npenogaBaresnem: 152
3aHATHUS JEKUUOHHOTO THIA 54
3aHSATHUS CEMUHAPCKOTO THTIA, B T.4. 90

CEeMMHApBbI, IPAKTUYECKHE 3aHATUS 54
nmabopaTopHbIe pabOTHI 36
kypcoBoe npoektupoBanue (KP wim KII)
KCP 8
JpyTUE BHIBI KOHTAKTHOH pabOTHI

CamocrosiTesibHast padora 73

®opma Tekyuero koutpoJs (Kp, pedepar, PI'P, acce) Kp

®opma npomexyTouHoii arrectauuu (KP, KII, 3ader, sx3amen)
2 Jk3ameHa (63)

! Onpenensercs yue6HbIM mIaHOM

2 Onpepensercs yu4eOHbIM IIAHOM

3 Onpenensercs yueGHbIM IIAHOM

4 Onpepensiercs yueOHbIM 11aHoM u PIT/]

® Ompepensercs yu4eOGHbIM IIAHOM

® B cOOTBETCTBHY C Y4eOHBIM IIIAHOM U MATPUICH KOMIICTCHIUH



4. Conep:xkanue JUCHUIIUHBI.
4.1. Pa3zgeapl IMCOMIINHLI U BUABI 3aHATHH.
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1. MexaHuka. 12 6 6 10
OIIK-1
2. DIIEKTPOMArHETU3M. 12 6 6 10 | OIIK-1
3. Konebanus 1 BoimHbl. BoaHoBas onruka. 12 6 6 12 | OIIK-1
4, dusnyeckas TepMOIMHAMUKA. 6 12 12 | OIIK-1
5. KBanToBas ¢usuka. 10 20 18 19 | OIIK-1
6. OcHOBBI (U3HKH s1/Ipa U FITEMEHTAPHBIX 2 4 10 | OIIK-1
YaCTHII.
4.2 ®opMupoBaHue HHIUKATOPOB J0CTHKEHHUS KOMIIETeHINI pa3aejiaMu JUCIUTLTHHBI
Ne Konx nnaukaropos
HanmenoBanwue pa3jeina JUCIUILTAHBI
/0 | JOCTHKCHUS KOMITETCHIIUU
1. | OIIK-1.1, OIIK-1.2, OIIK- | MexaHwuka.
15
2. DNEeKTPOMarHeTH3M.
OIIK-1.1, OIIK-1.2, OIIK-
15
3. | OIIK-1.1, OIIK-1.2, OIIK- | Konebauus u BoaHBL. BotHOBas onTHka.
15
4, | OIIK-1.1, OIIK-1.2, OIIK- | ®u3nueckas TepMOAMHAMUKA.
15
5. | OIK-1.1, OIIK-1.2, OIIK- | KBanToBas ¢usuka.
15
6. | OIIK-1.1, OIIK-1.2, OIIK- | OcHOBBI (PU3MKH sIIpa U SJIEMEHTAPHBIX YACTHII.

1.5




4.3. 3aHATH JeKINOHHOr0 THIIA.

Ne
paznena
JIUCLIUILINHBI

HaumeHnoBaHue TeMbI
U KpaTKO€ COJIep)KaHNE 3aHATUS

O0OBeM,
aKaJ.
Yachl

HNuuoBanmonnas
dopma

1

MexaHuka

Kunemaruka. OCHOBHBIE KMHEMATHUECKHE XapaKTCPUCTUKU
KPUBOJIMHEHHOTO  JIBIDKEHHUS: CKOPOCTh U YCKOPEHHE.
HopmanbHoe ¥ TaHreHUMaipHOE YycKopeHue. KuHemartuka
BpalIaTeIbHOTO JBUXEHUS: YIIoBask CKOPOCTh U YTIJIOBOE
YCKOPEHHE, UX CBS3b C TUHEHHOM CKOPOCTHIO U YCKOPECHUEM

Ciain-
npe3eHTaIusi

Mexanuka JInnamuka. MHepuanbHble CUCTEMBI OTCUETA U
nepBblil 3akoH HeroTona. Bropoit

3ak0oH HproroHa. Macca, UMILyJbC, cCuila. Y paBHEHUE
JBIKEHUA MaTepUalbHON ToukH. Tperuii 3axkoH HeroToHa 1
3aKOH COXpaHCHH UMITYJIbCA. 3akoH BCEMHPHOTI'O TAT'OTCHHA.
Cuuibl conporuBiieHus. UHTerpupoBaHue ypaBHEHUN
JBIKEHUSA, POJIb HAUAJIbHBIX ycloBUl. LlenTp Mace
MEXaHUYEeCKOW CUCTEMBI, 3aKOH JBIKEHUS IIEHTpa Macc.

Caaiin-
npe3eHTanusi

Mexanunka MoMeHT umnyJabca. MOMEHT UMITysbCca
MaTepUaIbHOM TOYKH U MOMEHT MEXAHUYECKON CUCTEMBI.
MoOMEHT cuiibl. 3aKOH COXPaHEHUS MOMEHTa MEXaHUYECKOH
CHCTEMEI. /[BIKeHre B TIOJIE IIEHTPATBHBIX CHJI.

JIB

Mexanuka JHeprus. Cuia, paboTa U IOTCeHIHATIbHAS
sHeprusi. KoHcepBaTuBHBIE 1 HEKOHCEPBATUBHBIE CHJIBI.
Pabora n kuHEeTHYECKast SHEPTHsl. 3aKOH COXPAaHEHUS MOTHOM
MEXaHMYECKON 3HEPIHHU B I0JIE TOTCHUUAIBHBIX CHJl. CBA3b
MEXIy CUJION U MOTeHUMANBbHOH 3Heprueil. ['paguent
CKaIApHOH QyHKIHH.

Mexannka

JIlnHaAMH KA BpalaTe/IbHOT0 ABHKEHHA. Y paBHEHHE
BpaIllEHUs TBEPJIOrO TeIa BOKPYT 3aKpEIUIEeHHOW ocu. MOMeHT
nnepunu. Gopmyna Hlrteitnepa. Kunernueckast sHeprust
BpaILAIOLIETr0Csl TBEPAOTO Tena.

MexaHnuka

PeasituBucTCcKasi Mexanuka. [[puHINIT OTHOCUTETEHOCTH H
npeoOpazoBanus ["anuies. DkciepuMeHTaIbHBIE
o0ocHOBaHUs crienuanbHON Teopun oTHocuTenbHOCTH (CTO).
IToctynatet CTO. OTHOCHTENBHOCTh OJHOBPEMEHHOCTH U
npeoOpazoBanus Jlopenma. CokpaiieHre JUIMHBL 1
3aMeJICHHE BPEMEHH B ABMKYIITUXCS CHCTEMaxX OTCUETa.
PenaruBuctckuit umnynsc. B3auMocBsI3b MacChl U SHEPTUH.
CTO u smepHast JHEpreTHKA.

Ciaaunn-
Nnpe3eHTanus

DJIeKTPOMATHETH3M

3akoH Kynona. HanpsbkeHHOCTh M MOTEHIIUAT
3JIEKTPOCTATHIECKOTO TOJIsA. TeopeMa 0 MUPKYIISAITHH.

Ciaann-
npe3eHTaIusi




Teopema ["aycca B uHTETpaibHOM hopMe U ee IpUMEHEHHE
IUIS pacdeTa MMEKTPUIECKUX MT0JIeH. DINEeKTpUUYecKoe 1oje
Junons. JJunons Bo BHEIIHEM 3JIEKTPUUECKOM TI0JIE.

DJIEeKTPOMATHETH3M .DIEKTPOCTATHYECKOE TTOJIE B BEIIIECTBE.
[Monsipuzanus AusnekTpukoB. CBsi3aHHBIC 3apaabl. BekTop
3JIEKTpUUEcKOro cMmelenus. Teopema ['aycca mis
3JIEKTPUIECKOT0 oI B BemecTse. IIpoBonHuKY B
NIEKTPUIECKOM I10JI€. DIEKTPOCTATUUECKAsl 3aHTA.

JIB

JIEKTPOMArHeTH3M

IIpoBogHMKH B 3j1eKTpUYECKOM moJie. PaBHOBecue 3aps10B
B IMpoBoiHrKe. OCHOBHAS 3a/1a4a dJIEKTPOCTATHKH
HpOBOI[HI/IKOB. 9KBI/IHOTCHHI/I3IH:-HI>I€ HOBerHOCTI/I U CUJIOBBIC
JIMHUHN SHGKTpOCTaTHqCCKOFO T10JI1 Mexc,uy HpOBOZ[HI/IKaMI/I.
DnekTpocTarndeckas 3amuTa. EMKOCTh TPOBOTHUKOB U
KOHJICHCATOPOB. DHEPTHs 3apsDKEHHOT0 KOHICHCATOpa.

DJIeKTPOMATrHeTH3M

IHocrosiHHBII 31ekTpUYeckuii TOK.Crja U IJIOTHOCTh TOKA.
YpaBHEHUE HEMIPEPHIBHOCTH JIJISl TUIOTHOCTH TOKa. 3akoH OMa
B MHTETpasbHON 1 auddepeHmanbaoi hopmax. 3akoH
xoyns-Jlenna. DnekTpoaBHKYILIAs CUjla HCTOYHUKA TOKA.
ITpasmuna Kupxroda.

JIB

DJIeKTPOMATrHEeTH3M

MarnurocrtaTuka. BekTop MarHuTHON HHIYKIUA. 3aKOH
Awmrnepa. Cuna Jlopenua. J[Bu»keHue 3apa/10B B
3NEKTPUYECKUX U MarHUTHBIX NoJisix. 3akoH buo-Casapa-
Jlamumaca. Teopema o MUPKYISAIUHN (3aKOH MTOJTHOTO TOKA).
Teopema [Naycca.

JJIEKTPOMATrHETH3M

DJIeKTPOMATHUTHASI MHAYKIMS. Y paBHeHUusi MakcBeJia.
DEeHOMEHOJIOTUS AIEKTPOMArHuTHOM uHaykuuu. [IpaBuio
Jlenua. YpaBHeHHE 3J€KTPOMAarHUTHOM UHTYKLUU.
Camounnykiusi. UHIyKTHBHOCTH cosieHouia. Pabora o
MIEPEMEIICHIIO KOHTYPa C TOKOM B MarHUTHOM TI0JI€. DHEPTHS
MarHuTHoro noisi. Cuctema ypaBHeHud MakcBeria B
UHTETpaIbHON (hopMe M PU3HUECKUN CMBICI BXOJISAIINX B HEE
YpaBHEHU.

JIB

Kose0anus u BoiHbl. BoJiHOBasi onTHKAa:
I'apMonM4Yeckue Koaed0aHus Pa3JIMIHON MPUPOABI.
Boansl. [Ipumeps! koneOaTenbHBIX ABIKEHUH pa3TmaHON
¢dusnueckoii npuposl. KommekcHas hopma npeacraBieHus
rapMOHHYECKUX KoJieOaHui. BekTopHOE onucanue cioxeHus
kosiebanuil. BomHoBoe apmwxenue. [1nockas rapmonuueckas
BOJIHBL. /IJIHA BOJIHBI, BOJIHOBOE YHUCIIO, (pa30Basi CKOPOCTb.
VYpaBHeHune BoimHbl. OTHOMEPHOE BOJIHOBOE YpaBHEHMUE.
[Tongpuzanus BoJH.

Ciaaunn-
Nnpe3eHTanus

KoJieoanus u Boanbl. BotHOBasi onTHKA:
DJIeKTpOMarHUTHAs BOJTHA KaK PEIICHUE YPaBHEHMH
Maxkcsemna. CBolCTBa 3JEKTPOMATrHUTHBIX BOJIH. CKOPOCTh
pacrnpocTpaHEHUs AIEKTPOMArHUTHBIX BOJIH. DHEPrus
3JIEKTPOMArHUTHBIX BOTH. O0BEMHAS TIIOTHOCTH SHEPTHH
3JIEKTPOMArHuTHOro nojsi. Bekrop Ymosa — IloiiHTHHrA.
DJIeKTpOMAarHuTHas PUPOJA CBETOBBIX BOJIH.

KoJsie0anusi M BoJHbI. BoJIHOBAsA ONTHKA:




HNnrepdepeHuus BOJH. DICKTPOMATHUTHAS IPUPOAA
CBETOBBIX BOJH. IHTEpepeHITnOHHOE TT0JIe OT ABYX
TOYCYHBIX UCTOUHUKOB. OnbiT FOHTra. UHTephepomeTp
Maiikenbcona. MaTepdepeHnns B TOHKUX TUICHKAX.

KoJie6anust ¥ BoJHbI. BoiHOBasi onTHKA:

Judpaxuus BoJH. [Ipunnun I'olirenca-Openens.
Hdudpaxnus Openens Ha npocTedux nperpagax. Audpaxuus
Opaynarodepa. Judpaxmus Opayrrodepa Ha menw.
JdudpaknroHHas peneTka Kak CleKTpaibHbId TpUoop.
[onsiTre o ronorpaduIeckoM METO/IE TONyUeHHUS U
BOCCTaHOBJICHHS H300payKCHHIA.

JIB

KoJuae6anus n BoaHbI. BoJiHOBasi oNTHKA:

IHonsipuzauus BoJiH. Ilorsomenue, nucnepcusi, paccesHue
cBeTa. DopMa u CTENIEHP MOJAPHU3AIIH MOHOXPOMATHIECKIX
BoytH. OnrTrdeckast ann30Tponus. [IBymydenpenomienue.
OTpakeHue U MPEIOMJICHUE CBETa HA TPAHUIIC pa3fena IByX
TUDIIEKTPUKOB. DEHOMEHOIOTHS TTOTIIOMIEHSI U AUCIIEPCHU
cBera. PaccesiHue cBeta

DeHOMEeH0JI0THYeCcKasi TEePMOAUHAMUKA.
TepmonuHaMuueckoe paBHOBecHe U TeMieparypa. Hynesoe
HA4aJio TEPMOAMHAMUKU. DMIHpUUEcKas TeMIIEpaTypHas
mkana. KBasucratuueckre nporecchl. Y paBHEHNE COCTOSHUS
B TepMoanHamuke. OOpaTumble 1 HEOOpaTUMBIE IPOLIECCHI.
IlepBoe Hauano TepMOIMHAMUKH. TeI0EMKOCTh. Y paBHEHHE
Maiiepa. M3oxopuueckuii, U300apudecKuii, U30TEPMUUECKUH,
annabaTUIecKuil MpoLecchl B UAealbHBIX Ta3ax.
IIpeoOpa3oBanue TEIUIOTH B MEXaHMUECKYIO padoTy. Llnkn
KapHo u ero ko3(h(HUIUEHT MOJIE3HOTO NEHCTBUSL. DHTPOIHSI.

MoJiekyasipHO-KHHeTHYecKas Teopus. /laBneHue rasa ¢
Touku 3peHust MKT. CBsi3b TENIOEMKOCTHU € YHCIIOM CTEIICHEN
cB00OOBI MOJIEKYI ra3a. Pacripenenenne MakcBeia MOJIEKYI
WIeaTBHOTO Ta3a. DKCIepUMEHTaIbHOe 000CHOBaHUE
pacnpenenenust Makcpemia. Pacnipenenenue bonbsiiMana u
bapomerpuueckas hopmyna. SABnenns nepenoca. uddysus,
TETIOPOBOHOCTh, BHYTPEHHEE TPCHHE.

JIB

KBaunToBasg ¢dpusuka. KBanroBknle cBojiicTBa
3JIEKTPOMATHUTHOTIO U3Jy4YeHus. TemioBoe u3nydeHue u

nmroMuHecTeHIs. ClieKTpalbHbIe XapaKTEPUCTHKH TEIJIOBOTO
u3nydyenus. 3akonbl Kupxroda, Credana-bosnbimana u 3akoH
cmenenns Buna. A0comotHo yepHoe Teno. Popmyna Penes-
JxuHca u «ynbrpaduoneroBas karactpodar. ['umoresa
kBaHTOB. ®opmyina [lnanka. KBantoBOE 00BsICHEHHE 3aKOHOB
TETUIOBOTO M3ITyYCHUSI.

Ciaaunn-
Nnpe3eHTanus

KBantoBasi ¢puszuka. KBaHToBbIE CBOlicTBa
3JeKTPOMArHUTHOTO u3aydenus. Kopmyckynspao-
BOJIHOBOM Ayanu3M ceera. Dotosd ekt u apdext KommnroHa.
VYpaBuenue DitamreiiHa 115 otosddexra. Onbit bore.
JlaBnenne cBeta. @OTOHEL.
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KBanToBasi pu3uka. JjieMeHThl KBAHTOBOH MEeXaHHKH
KopmyckynsspHO-BOJHOBOM Tyali3M MUKPOYACTHUL U €TI0

JKCIICPUMEHTAIBHOE MTOATBEPIKICHUE; IPUHITHIT
HEOTIPEIeTICHHOCTH;, BOTHOBAs (GYHKIHA, € PU3NIeCcKui
CMBICJT; CTAHJAAPTHBIC YCIIOBHSI, YCIOBUE HOPMHUPOBKH.

KBantoBas u3suka. Jj1eMeHThl KBAHTOBOH MEXaHUKH
VYpasuenue llIpeaunrepa, oqHOMEPHBIE KBAHTOBO-

MCXAaHHUYCCKHEC 3aJa4dn.

KBantoBas usuka. JjieMeHThl KBAHTOBOH MEXaHUKH
[IpencraBnenne GU3NIECKUX BEITMIHH OTIEPATOPAML.

Co0OctBennnie cocTosuusa. KBanroBanne MoMeHTa HUMITYyJIbCA.

KBanTOBBII poTaTOp.

JIB

KBantoBasi pusuka. IjaeMeHThI CIEKTPOCKOMUM.
KBaHTOBO-MexaHMYECKOE OMUCAHUE aTOMOB. ATOM BOJOPOAA.

BripoxaenHble cocTosiHuA. Pacnipenenenne mioTHOCTH
BEPOSITHOCTU. Y POBHHU U CHEKTPHI LIETOYHBIX METAIIOB. CIIUH
anektpona. CuH-OpOUTAIEHOE B3aMMO/ICHCTBHE.
MexaHn4eCcKUid U MarHUTHBIA MOMEHT MHOTO3JIEKTPOHHOTO
aTroma.

KBanToBas pusuka. jieMeHTHI CHEKTPOCKOIMH.
CrtpoeHue aTOMOB U NIEPUOINIECKAs CHCTEMAa XUMHUECKUX
anementoB JI.M1.MenzaeneeBa. onTuyecKre KBaHTOBbIE
TeHepaTophl

Caaiia-
npe3eHTaIus

Snepuas pusuka:

CocTaB aTOMHOTO A1pa. XapaKTEePUCTHKH sIpa: 3apsi, Macca,
SHEPrus CBSI3U HYKJIOHOB. BUABI UM 3aKOHBI PaMOaKTHUBHOIO
U3ITy4YEHHUS. SnepHble  peakuuu. EcrectBeHHass u
HNCKYCCTBCHHAas PAaAOaAKTUBHOCTD. qDYHI[aMeHTaJIBHI)Ie
B3aUMOJICUCTBHSI U1 OCHOBHBIE KJIACCHI AIIEMEHTAPHBIX YaCTHULI.
Yactunsl W aHTHYacTULBL. JlenToHel W aapoHbl. KBapku.
Dnekrpocinaboe B3anMOIeHCTBHE.

4.3. 3aHATHS CEMMHAPCKOIO THIIA.

4.3.1. CemuHapsl, NpaKTHYECKHE 3aHATHS.

Ne
paszmena
JIACLIUIUIVHBI

HanmenoBanue Tembl
" KpaTKOC COACPIKAHUC 3aHATUSA

O0nemM,
aKaj.
4acel

MNunoBanmonnas
¢dopma

1

Mexannka. Kmaemarnka. OCHOBHBIE KHHEMATUUECKHE
XapaKTEPUCTUKU KPUBOJIMHEHHOTO ABMKCHIS: CKOPOCTH B
yckopenue. HopmanbHOe U TaHTeHIIMATLHOE YCKOPECHHE.
KunemaTuka BpamareasHOro ABMKECHHUS.
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Ne O0beM,
HanmeHnoBaHME TEMBI VHHOBanMoHHast
pasnena akaf.
Y KpaTKoe COJepXKaHUe 3aHATUS ¢dhopma
JUCLIVTIIINHBI qacsl
1 Mexanuka. /luHAMUKA BpaliaTejJbLHOr0 ABU:KeHHs. MOMEHT 4
nHepuuu. @Dopmyna Illrelinepa. MOMEHT HMIIyslbca TBEPAOTO
Tena. YpaBHEHHUE BpAIIEHUs TBEPAOIrO Tejla BOKPYT 3aKpeTyIeHHON
ocu . Kunetnueckas sHeprus Bpamaromerocs TBEpPAOTo Tela
1 Mexanuka. JHeprusi. Cuna, pabota U MOTEHIMATbHAS SHEPIHS. 2 T
KoHncepBaTuBHBIE ¥ HEKOHCEpBaTWBHBIE CHIBL. Pabota u
KMHETHYECKas SHEPTus. 3aKOH COXPaHEHUs! IIOJIHOW MEXaHUYECKOH
SHEPTHUHU B I0JI€ TOTEHIIUATIBHBIX CHJI.
1 Mexanuka. KoHTpomnpHas padora 2
2 DJ1eKTPOMATHETH3M. 4 -
Onextpudyeckoe mone. [lpunnun  cynepnosunuu.  Pacuer
HaIIpSOKEHHOCTH 3JIEKTpocTaThudeckux mnojeid. IloreHnuman mnos.
Brluncnenne MOTEHIWANOB — JNEKTpUdecknx moned. CBA3b
2 JuekrpomarneTusM. 3akoH buo - Casapa - Jlammaca. Ilpunnm 2 WHTepakTHBHOE
cyneprno3uuuu. JleficTBMe MarHUTHOTO TMOJSI Ha MPOBOJHUKH 3aHATHE
TOKOM U ABWXKyluecs 3apsaasl. Cuna Amnepa. Cuina Jlopenua. «Konkypc-
COpPEBHOBAHHE)
2 DuexTpomarneTn3M. KontponbHas pabora 2
3 . 2 3K
KoJieoanus v Bo1HbI. BoaaHoBasi onTuka. MaeannHbii
rapMoHuuYecKui ocumustop. CroxkeHue KojaeOaHuid. Y paBHEHHE U
XapaKTepPUCTUKU BOJIH. DJIEKTPOMarHUTHBIE BOJHBI
3 Kojaedanus u BoiHbl. BojiHoBasi onTuka. 2
Wntepdepenuns ceera. MaTEpdepomeTphl.
3 Kojaedanus u BoiHbl. BojiHoBasi onTuka. 4 T
Hudpaxaus cera. Metoz 300 @penenns. Audpakinuonnas
peleTKa Kak CrieKTpalibHbBIH puoop.
4 dusnyeckas TepMoAMHAMUKA. /[aBleHNE Ta3a ¢ TOUKHU 3pEHUS 2

MKT. CBs3b TEIUIOEMKOCTH C YUCIIOM CTEIIEHEH CBOOOIBI MOJIEKYT
rasza. [IpeoOpa3oBaHue TEIUIOTHI B MEXaHUYECKYIO paboty. Lk
Kapno u ero ko3 uiiueHT mone3Horo qeicTBYs. DHTPOIHSL.

12




Ne O0beM,
HanmeHnoBanue TeMbl MHHOBanoHHas
pasnena aKaJ.
Y KpaTKOe COJIep KaHUe 3aHITUS dhopma
TUCTIATITAHBI 9achl
4 Duzuyeckas TepMoaMHaMuKa. Pacnipenenenue Makcgenna 4
MOJICKYJT UJICaTLHOTO Ta3a. DKCIEPUMEHTAIbHOS 000CHOBaHUE
pacnpenenenus Makcsemia. Pacnipenenenune bonbimana u
OGapomeTrpudeckas hopMyna.
5 KBanToBas onTuka. TemmoBoe n3inyueHne. XapakTepUCTHKH. 2 3K
OcHoBHblIe 3akoHbl. Popmyna [Inanka
5 KganrtoBas ontuka. ®orosdpdexr. Ipdext Komnrona. 2
5 OcHOBBI KBAHTOBO MEXaHUKM. 2
Bonns! ne bpoiinsa. CooTHomeHHe HeonpeAeIeHHOCTEH.
) OcHOBBI KBAHTOBO MEXaHUKH. 4
BonroBas ¢yHKIms, €€ GU3NIeCKuii CMBICHT; CTaHAAPTHBIE
YCIIOBUSI; YCIOBHAE HOPMHUPOBKHU. Y paBHeHue LlIpennnrepa
) OcHOBBI KBAHTOBOI MEXaHUKH. 2
OpHOMEpHBIE KBAaHTOBOMEXaHHUecKue 3a1aun. CTyrneHb, Oapbep.
5 OCHOBBI KBAHTOBOW MEXaHUKH. 4
OpHOMEpHBIE KBAHTOBOMEXaHHUeCKue 3aaa4du. [IpsmoyronbHas
IIOTCHIIMaJIbHAA siMa.
5 OCHOBBI KBAHTOBOW MEXaHUKH. 2
MexaHn4ecKuil 1 MarHUTHBIE MOMEHT MHOTO3JIEKTPOHHOTO
aToma.3acTpoiika dJEKTPOHHBIX 000JIOYEK.
5 OCHOBBI KBAHTOBO# ONTUKH KBAHTOBOI MEeXaHUKH. 2

KontponbsHas pabora.
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Ne O0beM,
HanmeHnoBanue TeMbl MHHOBanoHHas
paszena aKas.
Y KpaTKOEe COAEPIKaHKe 3aHITUS ¢dhopma
THCIUTUTAHB qachl
6 OCHOBBI s1/1epHO¥ GU3MKH U PU3NKH YJIeHMEeHTAPHBIXH 2
YACTHIL
4.3.2. JJabopaTopHble 3aHATHS.
No O6bvem, | [Ipumedanne
HaumeHnoBanue Tembl
pasnena aKas.
U KpaTKoe COIepKaHUE 3aHATHS
JMCIUTUTAHBI Yackl
1 Mexannka. Jlexyusa: «OcHOBHBIE cBelleHUS 00 00paboTke 2
M3MEPCHUIl B PU3NYECCKOM MPAKTHKYME»
1 Mexanuka. BrinonHeHue 1abopaTopHOit paboThI 110 2
BBIYHCIICHHUIO TTOTPEITHOCTEH
1 Mexanuka. Beimonaenne 2x 1abopaTopHBIX paboT 1Mo 6
MeXaHUKe
1 Mexanuka. Komnoksuym 2
2 OJIEKTPOMArHETU3M. 6
BeimosnaeHne 2-x 1a00paTOpHBIX PaboT MO JIEKTPOCTATHKE
1 TIOCTOSTHHOMY TOKY
3 KoneGanus 1 BoiHbl. BostHOBast onTHKA. 8
BeimosHeHne Tpéx 1a00paTOpHBIX paboT 110 BOITHOBOM
OTITHKE
3 KoneGanus 1 BoiHbl. BosHOBast onTHKA. 2
KonnokBuym no BOIHOBOM OINTHKE
5 KBanToBas onTtuka. Beimonnenue 2-x 1abopaTopHbIX padoT 8
MO0 KBAHTOBOW ONTUKE M CIIEKTPOCKOIINU
4.4. CamocTosiTe1bHasA padoTa 00yYalOmmMXxcst
No O0bewm,
paszaena [Tepeuens BOIpOCOB AJIst aKaj. ®dopma
JUCLMUIUIMHBL | CAMOCTOSITEIIbHOTO U3YUEHUS 4achl KOHTPOJIA
1 MexaHuka . JIBHKeHHe Tell ¢ IEPEMEHHOM MacCOH. 10 YcTHBIH
JIBrxeHune B ToJIe IIEHTPATBHBIX CHJl. 3akoHBI Kerurepa. OIIpoC

CTOJIKHOBEHHUS TEIL.
CTOJIKHOBCHHUC.

Heymnpyroe 1 abcoar0THO ynpyroe
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2 OnekrpomaraersM. [IpaBuna Kupxroda. /[Bmwkenne YcTHbI#I
3apsKCHHBIX YaCTHUI] B JICKTPUYCCKUX U MAarHUTHBIX moiisx. | 10 oTIpoC
Oddexr Xomra u ero npuMeHeHne.  JlmaMarHeTHKH,
napamMarHeTuky U heppoMarHeTHky. [ paHYHbIE YCIIOBUS HA
MTOBEPXHOCTH pa3jielia IBYX MarHETUKOB.

3 Bonnosas ontuka HopManbHas ¥ aHOMaJIbHAsL JUCIIEPCUU, 12 YcTHbI
paccesiHye, NOMIOIIEHUE CBETa, MOJSIPU3alus CBETA Onpoc

4 ®dusuyeckas TepMOJAMHAMUKA Y PaBHEHHE COCTOSIHUS B 12 YcrHbil
TepMoarHaMuKe IlepBoe Hauano TEpMOJUHAMUKH. onpoc

Temnoemkocts. YpaBHenue Maiiepa. M3oxopudeckuid,
M300apUIECKHiA, N30TEPMIYECKUH, aTnabaTHIeCKui
IMPOLCCCHI B UACAIIBHBIX Ira3ax

5 19
KBanrtoBas ¢usuka. OMHOMEPHBIN MOTSHITUATBHBIN TOPOT U YcrHbil
Oapbep. CrieKTpsl MOJIEKYT ompoc

6 10 YcrHbII
dusuKa sapa ¥ dIeMEeHTapHBIX YacTUIl. CIUH U MarHATHBIN ompoc

MOMeEHT sifipa. CBOMcTBa 1 OOMEHHBIN XapakTep sIepHbIX
cwi1. EcTecTBeHHast U UCKYyCCTBEHHAs paJlOaKTHBHOCTb.
HcTouHuKY palioaKTUBHBIX U3IIy4eHU. Pannon3oTonHbIi
aHaJIM3. 3aKOHBI COXPAHEHUS B SIEPHBIX PEAKIUIX.

4.5. TeMbl KOHTPOJIBHBIX Pa0oT.

Konmponvnaa paboma Nel. Mexanuka.
Konmponsnasa paboma Ne2 . dnexrpoMaruetusm.

Konmponvnasa paboma Ne3. OcHOBBI KBAHTOBO#T ONTHKH KBAHTOBOI MEXaHHKH.

5. IlepeueHb y4yeOHO-METOAMYECKOT0 o0ecredeHHsl /JIsi CAMOCTOSITEIbLHOI PadoThl
00y4YaIIUXCS M0 TUCHHILINHE.

Mertoanueckue ykazaHHs ISl OOy4aroNuXCcsl MO OPraHU3aldd CaMOCTOSATEIBHOW paboOTHI 10
JMCITUIIMHE, BKJIIOYas MEpeYeHb TEM CaMOCTOSTENbHONW pPabOThI, (OPMBI TEKYIIEro KOHTPOJSA IO
JMCIUIIMHE W TPeOOBaHHMsS K WX BBIMOJHEHUIO DPa3MEIICHbI B 3JIEKTPOHHOM HH(POPMAI[HOHHO-
obpasosatensHoii cpeae CITOI TU(TVY) na caiite: http://media.technolog.edu.ru

6. @oHI OLIECHOYHBIX CPEACTB AJIsl IPOBEACHUsI IPOMEKYTOUYHOM aTTecTAlMA

CBOEBpEMEHHOE BBINOJIHEHHE OOYYaIOLIMMCA MEPONPUATUH TEKYIIEro KOHTPOJIA I03BOJISET
IPEBBICUTH (JOCTUTHYTh) MOPOrOBBIN YPOBEHb («yIOBIETBOPUTEIBLHO») OCBOCHMS MPEAYCMOTPEHHBIX
3JIEMEHTOB KOMIIETCHIIUH.
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Pe3ynbTaThl AMCUUILUIMHBI CUATAKOTCA JTOCTUTHYTBIMU, €CIU ISl BCEX JIEMEHTOB KOMIIETEHLIMMN
MPEBBIIICH (JOCTUTHYT) MIOPOrOBBII YPOBEHb OCBOCHUS KOMITETEHIIMH HA JAHHOM JTarle.

[TpoMexyTodHass aTTeCTalus 10 TUCIUTUIMHE TPOBOAUTCS B (hOpME IK3aMEHOB.

[Ipu coade sk3aMeHa, CTyACHT MOJy4aeT TPU BOIIPOCA U3 IIEPEUHS BOIIPOCOB, BPEMsI IOATOTOBKHU
CTYyJIEHTa K YCTHOMY OTBETY - J10 45 MUH.

[Ipumep BapraHTa BOIPOCOB Ha 3K3AMEHE:

Bapuant Ne 1
1. Caa3b MexIy CHIIONH U MOTEHIHAIbHOI JHeprueii. [pagueHT ckansspHoii pyHKIHM.

3akon buo — Caapa — Jlanjiaca u ero npuMeHeHve K pac4éry MarHUTHOIO I0JIsI
NPSIMOJIMHEI{HOT0 MPOBOJHUKA € TOKOM.

3. bBeckoHeuHasi TJIOCKOCTHL HeceT 3apsii, PAaBHOMEPHO pacnpeaeJeHHbIH ¢
MIOBEPXHOCTHON MI0THOCTHIO 1 MKK1/M°. Ha HEKOTOPOM PACCTOSIHMH OT ILIOCKOCTH
napajjie/ibHO eil pacmoJio:keH Kpyr paauycoM 10 cm. BbIYHMCINTB NOTOK BeKTOpa
HATNIPS’KEHHOCTH 3JIEKTPUYECKOI0 MOJIS Yepe3 3TOT KPyT.

®OoHJ OLIECHOYHBIX CpCACTB IO AUCHUIIIIMHE ITPEICTABJICH B HpI/IJ'IO)KeHI/II/I Ne 1

PGSYJ'ILTH.TBI OCBOCHHUA AUCHUIIIMHBI CYHUTAKOTCA HOCTHUIHYTBIMH, CCIIM JIsI BCCX JSJICMCHTOB
KOMHGTGHHI/II\/II JOCTUTHYT HOpOFOBI)II\/JI YPOBCHb OCBOCHHUA KOMIICTCHIHWH HAa JAHHOM OTall€ — OILCHKA
((yI[OBJ'IeTBOpI/ITCHBHO»?.

7 Jlnst IpOMeKyTOUHOI aTTecTary B hopMe 3auETa — «3auéT.
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a)

10.

11.

7. IlepeyeHb y4eOHbIX U3aHUA, HEOOXOAUMBIX JIJI1 OCBOCHMS JUCUMILIMHbI.

II€4aTHbIC U3aHUs

Cagenbe,I.B. Kypc o6meit ¢pusuku : B 4-x kH. : yueOnoe nocodue / M. B. CaBenbes. - 5-¢ u3z.,
uctp. . - CII6. ; M. ; Kpacnonap : Jlanp, 2011. - (Yuebuuku /i By30B. CrienuanbHas IUTEpaTypa)
(Kimaccuueckast yuebHas mutepatypa no (Gusmke).

T. 1 : Mexanuka. - 2011. - 336 c.
CagenneB,l.B. Kypc obmielt ¢pusuku : B 4-X kH. : yueoHoe mocodue / U. B. CaBenbes. - 5-e 3.,
uctp. . - CII0. ; M. ; Kpacnonap : JIanp, 2011. - (YueOuuku mis By30B. CriennaibHas JuTepaTypa)
(Knaccuueckas yueOHas nmurepaTypa 1o Gusmke).

T. 2 : OnextpuyectBo U Maruetusm. - 2011. - 342 c.

Cagenbe,W.B. Kypc obmieli ¢pusuku : B 4-x kH. : yuebHoe nocodbue / M. B. Casenbes. - 5-e u3z.,
ucnp. . - CII6. ; M. ; Kpacaonap : JIans, 2011. - (YueOuuku i By30B. CrieniaiibHas JIUTEpaTypa)
(Kimaccuueckast yuebHas muTepatypa 1no (Gusmke).

T. 3 : MonekynsipHas ¢usnka u TepMmonuHamuka. - 2011, -208 c.
CagenweB,l1.B. Kypc obmeli ¢pusuku : B 4-X kH. : yuebHoe nocodue / U. B. CaBenbes. - 5-e u3 .,
ucrp. . - CII6. ; M. ; Kpacuonap : Jlaus, 2011. - (YueOuuku 11 By30B. CricnuanbHast JUTEpaTypa)
(Knmaccuueckas yuebnas nutepatypa no Gusmke).

T. 4 : Bonnsl. OnTuka. - 2011. - 251 c.

Bamumes, M.I'. Kypc oOmeit ¢usuku : yyeOHoe mnocoOue aias BY30B MO TEXHHUECKUM
HaIpPaBIEHUSM TOJITOTOBKU U crienuanbHocTssM/ M.I'. Banumes, A.A. [ToB3uep. - 2-e u3d., cTep. -
CII6.; M.; Kpacnonap: Jlans, 2010. - 573 c.- (YueOuuku 111 By30B. CrieninanbHasi TUTEpaTypa)

CrapoBukoB, M.M. Bpenenue B 3KCHepUMEHTaNbHYIO (U3MKY : yueOHoe mocobue/ M.U.
CrapoBukos. - CII6.; M.; Kpacnonap: Jlans, 2008. - 235 c. - (Y4yeOHuKHU 11 By30B. CrienuanbHas
JUTEPATypa).

@upranr, E.B. PykoBoAcTBO K pelieHHIo 3ajad Mo Kypcey oomeil pusuku : yuedbHoe nocobue Juist
BY30B 10 TEXHUUECKUM M TEXHOJIOTMYECKUM HampaBjieHUsM U cnennanbHocTsaM/ E.B. dupranr. - 3-
e u3a., crep.. - CII6.; M.; KpacHonap: Jlanb, 2009. - 348 c. - (YueOHuKHU 1715 By30B. CrieruanbHas
JUTEPaTypa).

W3yueHue BpalleHUs TUIOCKOCTH MOJSIPU3ALUMU CBETa : METOMYEeCKHe YKa3aHus K JJabOpaTOpHOM
pabore Ne 57 / C.B. Xorynuoma, B.B. bmarosemenckwuii, b.b. bonoros, B.H. CkobGenes ;
CIIOI' TU(TY). Kad. obur. pusuku. — CII6. : [6.1.], 2015. — 22 c.

[TpoBepka 3akoHa Mamtoca : Metoauueckue ykasaHus K JlabopartopHoit pabote Ne 56 / C.B.
Xotynnona, B.B. bnarosemenckuii, b.b. bormoros, B.H. Cko6enes ; CIIGI' TU(TY). Kad. ob6m.
¢uzuku. — CII6. : [6.1.], 2015. — 18 c.

bnarosemenckuit, B.B. MccnenoBanue ciekTpoB MOTJIOMIEHUS PACTBOPOB OPTaHUYECKUX MOJIEKYII:
Mertonudeckue ykazanus K maboparopHoit padore Ne 90 / B.B. bnarosemenckuii, A.B. benskos,
C.B.Xotynnona; CIIGI TU(TVY). Kad. o6m1. ¢uszuku. — CII6. : [6.1.], 2015. — 16 c.

Agepunna, [.I'. M3ydyenwe nucnepcuu cBeta B BemiecTBe | MeToauueckue ykKa3aHUs K
nabopatopHoii padote Ne 68 /I'.I'. ABepmnna, A.B. bemskos, O.I1. Iycrposa ; CIIGI TU(TY).
Kad. o6m1. ¢usuxu. — CII6. : [6.1.], 2014. — 18 c.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Hanunpuenko, B. I'. Onpeznenenue oTHONIEHUS 3apsa AIEKTPOHA K €r0 Macce C MOMOIIIbIO
MarHeTpoHa : METOJUYECKHe YKa3aHus K taboparoproit padore Ne 33 / B. I'. lanmnsuenxo, JI. H.
Kaypoga ; CITGI TU(TYVY). Kad. o6m1. pusuku. - CIIO. : [6. u.],2014. - 21 c.

bonotos, b.b. fIBieHns 21€KTPOMarHUTHOW HHIYKLIUUA U CAMOMHIYKIUY | METOJUYECKUE YKA3aHUs
K n1aboparopuoit padore Ne 39 / b. b. bonotos, A. B. bemskos, O. I1. lllyctposa ; CIIGI TU(TYV).
Kad. obmr. pusuku. - CII6. : [6. u.], 2014. - 23 c.

XKepnosoit, A.W. 3mepeHne IIMHBI CBETOBOM BOJIHBI IMPU MOMOIIM TU(PPAKIMOHHON PEUICTKH :
METOJMYECKHE yKa3aHusi K JabopatopHoii pabore Ne 54 / A. U. XKepuosoii, C. B. [psdcHKO ;
CIIOI' TU(TY). Kad. obm. pusuku. - CII6. : [6. u.], 2014. - 22 c.

HccnenoBanne rupockonuyeckoro 3ddekra [Texkcr]: Meroauueckue ykazaHus K J1aOOpaTOpHOU
pabore / B.I'. [lanunsuenko, C.B. dpsuenko, A.W. XKepuosoii, FO.P. Pynakos; CIIOI TU(TVY). Kad.
o6mur. ¢pusuku. — CII6. : [6.1.], 2013. - 15 c.

Uubucos, A.I'. @oroanekrpudeckuii apdext [Teker] : Meroauyeckue ykazaHus K Jab00OpaTopHOi
pabote Ne 59 / A.T'. Yubucos, O.I1. lllycrposa, B.B. brnarosemenckuii ; CIIGI TU(TY). Kad. obm.
¢usuku. — CII6. : [6.1.], 2013. — 17 c.

Uubucos, A.I'. OmnpenencHrue TOPU3OHTAIBHON COCTABISIOMIEH MAarHUTHOTO TOJS 3eMITH
Meronudeckue ykazanwsi K JiabopatopHoii pabore Ne 31/ A.I'. YUmbucos, JI.H. Kayposa, O.II.
[yctposa, B.B. ; CIIGI' TU(TVY). Kad. obmr. pusuku. — CII6. : [6.1.], 2013. — 18 c.

Hanmnbuenko B.I'. HccienoBanne HEKOTOPBIX 3aKOHOMEPHOCTEM AJeKTposin3a . Merogudyeckue
ykazaHud Kk nabopatopHoit padore Ne 30 /B.I'. Jlanunbuenko, A.I'. Yubucos ; CIIOI TU(TY). Kad.
o6mr. ¢pusuku. — CII6. : [6.u.], 2012. — 18 c.

Mexanuka : Metoauyeckue ykazaHusi kK jabopatopusiM paboram / B. I'. Jlanunpuenko [u map.] ;
CIIoI' TU(TY). Kad. obm. pusuku. - CII6. : [6. n.],2012. — 64 c.

Xotynmopa, C.B. M3y4yenune 3akoHOB TeIuioBOro m3nmydeHus [Tekcr] : MeToaudeckue yka3zaHUS K
naboparopuoit padore Ne 58/ C.B. XoryHuoBa, B.B. bmarosemenckuii, B.H. CkobGeneB ;
CIIOI' TU(TY). Kad. obur. puzuku. — CII6. : [6.1.], 2012. — 21 c.

Xotynmopa, C.B. M3ydeHue ayieKTpocTaTHIeCKUX TOJICH Ha MoJend . MeToauvecKue yKa3aHus K
nabopatopHoii pabore Ne2l / XotynmoBa C.B.bmarosemenckuii B.B., CkobGenes B.H. ;
CIIOI' TU(TY). Kag. oOu1. puzuku. — CIIO. : [6.1.], 2012. — 15 c.

Beenenne B pusnueckuii npaktukym. O6paboTka pe3ynbTaToB U3MEpEHUil : yueOHoe nocodue s
CTYAEHTOB 3a04HOI (opmbl o0yuenus / b.b bonoro [u ap.]; mox pen. B.B. Kammera. — CIIO:
Cunres, 2009. — 15 c.

Bonpkenmreiin, B.C. CoopHuk 3a1a4 1o 001ieMy Kypcy Gu3HuKu: yued. mocodue isi TeXH. BY30B /
B.C. Bonbkenmreitn — CI16.: Kamxknbrit mup, 2005. — 326¢.

Hetnad, A.A. Kypc ¢usuku : YuebHoe nocobue ans Bry30B / A.A. [lernad, b.M. SBopckuii. — 5-e
u31., crep. — M.: Academia, 2015. — 720 c.

OnextpuuectBo : COOPHUK METOAMYECKHX YyKazaHui K jabopatopHbiM padortam / CIIOGI TU(TY).
Kag. o6m. ¢pusuxm ; mox pea. H.I'. Mocksuna. — CII6.: [6.1.], 2006. — 56 c.

WBanoB, A.Jl. MonekymnsipHas ¢pusuka: Metoauueckne ykazaHus K JabopatopHeiM pabotam / A.J].
HBanos, B.B. Kammer, B.b. Ocrames; CIIOI TU(TVY). Kad. obm. ¢puszuku. — CII6. : [6.1.], 2005. —
49 c.
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217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

HccnenoBanue moaynmpoBOIHUKOBOTO MuoAa : MeTtoaudeckne ykazanus K JabopaTopHoit pabote Ne
25 / T.A. JynuukoBa, B.b. Ocrames, }0.A. UBanos, B.B. Kammer ; CIIGI' TU(TY). Kad. o6m.
¢uzuku. — CII6.: [6.1.], 2005. — 20 c.

HynnukoBa, T.A. Omnpenenenue TemnepaTypbl HMTH JIaMIbl HakajluBaHusd :@ Meroauueckue
ykazanus K nabopatopnoit pabore Ne23/ T.A. HdynuukoBa, B.b. Ocrames ; CIIGI TU(TY). Kad.
o6m1. pusuku. — CII6.: [6.1.], 2011. — 10 c.

HynnukoBa, T.A. M3yueHue pe3oHaHCa TOKOB M HaIpsDKEHUH : Meroauuyeckue ykKazaHusd K
naboparopuoit padore Ne 40/ T.A. Jynuukosa, B.b. Ocrames ; CIIOGI TU(TVY). Kad. obm. dpusuxu.
—CII6.: [6.:1.], 2011. — 11 c.

Hynnukosa, T.A. UnTepdepenius cBeTa B TOHKHUX IuieHKax. [lomocel paBHO# TommuHbl. Konbia
Herotona : Metoaudeckue ykazanus K jgaboparoproit padore / T.A. Jlynaukosa, B.b. Ocraries ;
CIHOI'TU(TY). Kad. o6m1. ¢puzuku. — CI16.: [6.1.], 2011. — 10 c.

HynaukoBa, T.A. M3yuenme wuHTepdepeHIMM cBeTa NpU MOMOIIM Ourpusmbl DpeHens
Meronudeckue ykazaHus K JjabopatopHoit pabore Ne52 / T.A. yamumkoBa, B.B. Ocrames ;
CIIOI' TU(TY). Kad. obm. pusuku. — CII6.: [6.1.], 2011. — 14 c.

bonoros b.b. SIBiieHHs 2I€KTPOMarHUTHOW MHAYKIUN U CAMOMHAYKIMHU: MeToIn4YecKne yKka3aHus
K JabopatopHoii padore /b.b. Bomoros, A. B. bemskor O.I1. lycrpora ; CIIOI TU(TY). Kad.
o6m1. pu3uku. - CII6. : [6. u.], 2014. - 23 c. :

MexaH#Ka MOCTYMATEIIBFHOTO U BPaIaTeIbHOTO ABMKEHUS : yueOHoe nocodue / O. I1. Lllyctpora [u
ap.] ; CIIGI TU(TY). Kag. o6mr. pusukw. - CIIO. : [6. u.], 2018. - 29 c.

Mexanuka koyie0aTeaIbHOT0 ABMKEHUs ; yueOHoe nmocooue / Y. A. KysHoB [u np.] ;
CIIGI'TU(TY). Kad. obm. ¢pusuku. - CII6. : [6. u.], 2018. - 22 c.

W3ydeHue ranpBanomeTpa. Vcmnonp3oBaHue ero B KauecTBE aMIiepMeTpa U BOIbTMeETpa : [IpakTukym
/' b. b. bonotoB [u np.] ; CII6GI' TU(TY). Kad. obm. puszuku. - CII6. : [6. u.], 2017. - 21 c.

N3yuenue cnekTpa aroma Bogopoaa : [Jlabopatopnas padora Ne 61] : Ilpaktuxkym / C. B.
Xotynuosa [u ap.] ; CIIBI'TU(TY). Kad. o6m. ¢usuku. - CII6. : [6. u.], 2017. - 17 c.

[yctposa O.I1. I'pagynpoBka monoxpomaropa : [Ipaktuxkym / O. I1. Hlyctposa, A. B. benskos, A.
. Usanos ; CIIGI' TU(TVY). Kad. o6mr. ¢usuku. - CII6. : [6. u.], 2016. - 18 c.

Uponos, N.E. Mexanuka : OcHoBHble 3akoHbI / W.E. UponoB. — 7-e uzn., crep. — M. : BUHOM.
JlaGopatopus 3Hanuii, 2005. — 309 c.

Hponos, N.E. Boanossie npoueccsl : OcHoBHbIe 3akoHbI / U.E. Uponos. — 2-e u3n., pon. — M.:
BMHOM. JIaboparopust 3nanuii, 2004. — 263 c.

Uponos, N.E. ®usuka makpocucreM : OcHoBHble 3akoHbl / M.E. Mponos. — 2-e u3a., gon. — M.:
BWUHOM. Jlaboparopus 3nanuii, 2004. — 207 c.

Hponos, N.E. KBantoBas ¢usuka : OcHoBHble 3akoHbl / U.E. UpogoB. — 2-¢ u3m., jgon. — M.:
BUHOM. JIab6oparopus 3nanuii, 2004. — 256 c.

Uponos, N.E. Dnekrpomarnetusm : OcCHOBHBIE 3aKOHBI: y4ueOHOe mocobue s By3oB / H.E.
Hponos. — 5-¢ uza. — M.: BUHOM. JlaGoparopus 3uanwmii, 2006. — 319 c.
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bB) 3/1ekTpoHHbBIE YueOHbIe U31aHUS

1.

10.

11.

12.

13.

bnaropemenckuii , B.B. M3ydeHnue criekTpoB nponyckanus HHTep(EepeHIIMOHHBIX

U CTEKJISIHHBIX CBETOGMIBTPOB [] : yueOHoe mocobue / B. B. barosemenckuii, C. B.
XotyHnnosa, b. b. bonoros ; CII6OI TU(TVY). Kad. o011, ¢pusuku. - I1eKTpOH. TEKCTOBBIS
naH. - CII6. : [6. n.], 2019.-18 c.(OBb)

52.KepnoBoii, A.WU. I3mMepeHne HaMarHM4eHHOCTH BEIIECTB METOJIOM  SJIEPHOTO
MarHUTHOTO pe3oHaHca [| : ydeOnoe mocoome / A. U. XKepnosoii, C. B. JlpsiueHko ;
CIIOI'TU(TY). Kad. obmr. ¢pusuku. - DnexktpoH. TekcroBbie naH. - CII6. :. ,2019. - c¢. 21
(3b)

53.3yyeHue BpalleHus IUIOCKOCTU TMOJSpU3aludud cBeTa : MeToIuyYecKue yKa3zaHus K
nabopartopHoit padore Ne 57 / C.B. Xorynmona, B.B. biarosemenckuii, b.b. bonoros, B.H.

Cxko6enes ; CITOI' TU(TY). Kad. o6m. ¢puszuku. — CII6. : [6.1.], 2015. — 22 ¢.(Ob)

54.Ilposepka 3akoHa Maimoca : MeTtoaudeckune ykazaHus K JabopatopHoit padore Ne 56 /
C.B. Xotynnosa, B.B. bnarosemenckuii, b.b. bonoros, B.H. Cxobenes ; CIIGI TU(TY).
Kad. o6m1. ¢usuku. — CIIO. : [6.1.], 2015. — 18 c. (Ob)

55.bnarosemenckuii, B.B. MccnenoBanue CrieKTpoB MOTJIONICHUST pACTBOPOB OPTaHHMYECKUX
Molekyn: Metoaudeckue ykazaHus K jgaboparopHoil padote Ne 90 / B.B. bnarosenieHckuid,
A.B. benskos, C.B.Xorynnosa; CIIGI TU(TVY). Kad. o6m. ¢usuku. — CII6. : [6.1.], 2015. —
16 c. (Ob)

56.ABepumna, ['.I". M3y4yeHue aucnepcuu cBera B BEIIECTBE : METOIUYECKUE YKa3aHUsS K
naboparopuoit pabore Ne 68 /I'.I. ABepmmna, A.B. bemsakos, O.II. Iycrtposa ;
CIIOI' TU(TY). Kad. obur. pusuku. — CII6. : [6.1.], 2014. — 18 c. (Ob)

. Janmnpyenko, B. I'. Onpeznenenne oTHOLIEHUS 3apsiia 3JEKTPOHA K €r0 Macce ¢ MOMOILBIO
MarHeTpoHa : MeTOINYEeCKHe yKa3aHus K JabopaTtopHoii pabote Ne 33 / B. I'. JlanunbueHko,
JI. H. Kaypoga ; CIIGI TU(TVY). Ka¢. obm1. ¢usuxu. - CII6. : [6. n.],2014. - 21 c. (Ob)

bosioTos, b.b. fIBneHus 371eKTPOMAarHMTHOM HHAYKIMU U CAMOUHIAYKIIUH : METOAUYECKHUE
ykazaHus k JabopatopHoii padore Ne 39 / b. b. bonoros, A. B. benskos, O. I1. lyctpoBa ;
CIIOI' TU(TY). Kad. obu1. puszuku. - CII6. : [6. u.], 2014. - 23 c. (Ob)

XKepuoBoit, A.M. M3mepeHue AIMHBI CBETOBOW BOJIHBI TMPH IMOMOUIM JU(PPAKIHOHHOM
PELIETKH : METOANYEeCKHe yKazaHus K JabopaTopHoii pabote Ne 54 / A. 1. XKepnosoii, C. B.
Hestaenxo ; CIIOI TU(TY). Kad. obmr. pusuku. - CIIO. : [6. u.], 2014. - 22 c. (3b)

HccnenoBanne rupockonuueckoro »sddexra [Teker]: Mertoauueckue yka3aHus K
nabopatopHoii padore / B.I. Hdanunbuenko, C.B. Jpsuenko, A.W. XKepnosoii, FO.P.
Pynaxos; CIIGI' TU(TY). Kad. o6m. ¢pusuku. — CII6. : [6.1.], 2013. — 15 c. (Ob)

Yubuco, A.I'. dotosrnextpuueckuii >pdext [Tekcr] : MeToauueckue ykazaHUS K
naboparoproit padore Ne 59 / A.I'. Hubucos, O.I1. Ulycrposa, B.B. bnarosemenckuii ;
CIIOI' TU(TY). Kag. obur. pusuku. — CIIO. : [6.1.], 2013. — 17 c. (Ob)

Yubucos, A.I'. OnpeneneHne ropu30HTAIBHON COCTaBIISAIOMIEH MAarHUTHOTO MOJS 3eMIIH '
Metoaunueckue ykazanusi kK jgabopatopHoil padore Ne 31/ A.I'. Uubucos, JI.H. Kayposa,
O.I1. [lyctposa, B.B. ; CIIOI'TU(TY). Kad. obm. ¢uzuku. — CII6. : [6.1.], 2013. — 13 c.
(Ob)

Hanmnpuenko B.I'. HccienoBanue HEKOTOPBIX 3aKOHOMEPHOCTEW — 3JIEKTPOJIM3a

Meroandeckue ykazaHus K JadopatopHoi padore Ne 30 /B.I". Jlanmnbuenko, A.I'. Unbucos
; CIIBITU(TY). Kag. o6m. ¢usuku. — CII6. : [6.1.], 2012. — 12 c. (Ob)

20


http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%B0%D0%BD%D0%B8%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE,%20%D0%92%D0%B0%D0%BB%D0%B5%D1%80%D0%B8%D0%B9%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%BE%D0%BB%D0%BE%D1%82%D0%BE%D0%B2,%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%D0%BE%D0%B2%D0%B8%D1%87
http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%96%D0%B5%D1%80%D0%BD%D0%BE%D0%B2%D0%BE%D0%B9,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87

14.

15.

16.

17.

Mexanuka : Meronuueckue ykasaHus K jaboparopHeiM pabotam / B. I'. JlanunpueHko [u
ap.] ; CIIGI TU(TY). Kad. o6m. ¢pusukwu. - CII6. : [6. n.],2012. — 64 c. (Ob)

XorynnoBa, C.B. M3ydyenue 3akoHOB TeruioBoro wusnydeHus [Tekcr] : Merogudeckue
yKaszaHus K jaboparopHoii padore Ne 58/ C.B. Xorynuosa, B.B. bmarosemenckuii, B.H.
Cko6enes ; CIIOI TU(TY). Kad. o6m. ¢usuku. — CII6. : [6.1.], 2012. — 20 c. (OB)

XorynnoBa, C.B. M3ydyeHue >1MEKTPOCTATUUECKUX TMOJIEH Ha Mojaenu : MeTtoauueckue
yKazaHus K JaboparopHoir pabore Ne2l / XorynmoBa C.B.,bmarosemenckuii B.B.,
Cxkob6enes B.H. ; CIIGI' TU(TY). Kad. o6m1. pusuku. — CIIO. : [6.1.], 2012. — 15 c. (Ob)

Beenenne B ¢usmueckuii npaktukym. OOpaboTka pe3ylbTaTOB H3MEpPEHUN : ydeOHOe
nocobue Ans cTyleHToB 3a04HOU (Gopmbl oO0ydyenus / b.b bonotos [u ap.]; mox pen. B.B.
Kammera. — CI16: Cuntes, 2009. — 15 c.(Ob)
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8. IlepeueHb 3JIEKTPOHHBIX 00pPa30BATEIbHBLIX PECypcoB, HEOOXOAUMBIX JJIsi OCBOEHMHSI
AMCUHMILINHBI.

yueOnbIit mian, PITJ] u yueOHO-MeToanYeckre MaTepuaisl: hitp://media.technolog.edu.ru

3JEKTPOHHO-OMOJIMOTEYHBIE CUCTEMBI:

«DNEKTPOHHBIN YnTaIbHbIHN 3a1 — bubnmmoTex» https://technolog.bibliotech.ru/;

9. MeToaunuecKue YKazaHust AJas oﬁyqamumxcﬂ 10 OCBOCHHUIO TUCHHUIIIMHBI.

Bce Buapl 3anatuil mo aucuuruinHe «®dusmka» MpoBOIATCS B COOTBETCTBUM C TPEOOBAHUAMU
cnenytomux CTII:

CTO CIII'TU 020-2011. KC VYKIB. Buabl y4yeOubix 3aHatuid. JlabopaTopHble 3aHATHA.
OO0mmue TpeOoBaHMsI K OPraHU3aluy U MPOBEIACHHUIO.

CTO CIIGI'TU 020-2011. KC VYKIB. Buapl y4eOHbIX 3anstuil. JlabopaTopHble 3aHATHA.
OO0mmue TpeOoBaHMs K OPraHU3aluy U MPOBEICHHUIO.

CTII CIIGI'TU 040-02. KC YKIB. Buas! yueonbix 3anstuid. Jlekius. O0mue TpeOoBaHus;

CTO CIIoI'TH 018-2014. KC YK/B. Bunsl yueOHbIX 3aHATUN. CeMUHApbl U MPAKTUYECKUE
3anstust. O6mmue TpeGoBaHMs K OPraHU3alliy U TPOBEACHUIO.

CTII CIIOI'TH 048-2009. KC YK/IB. Bunsr yuebnbix 3ansatuii. CaMOCTOSATENbHAS IUIAHUPpYeMast
pabota cryznenToB. O0ure TpeOoBaHUS K OpraHU3aluy U MPOBEICHHIO.

[ImanupoBaHre BpeMEHH, HEOOXOAWMOTO Ha W3yYeHHE NAaHHOW IMCUUIUIMHBI, JIy4YIle BCETO
OCYIIECTBIISITh HA BECh CEMECTp, MPEIycMaTpUBasi MPH 3TOM PETYISPHOE MOBTOPEHHE MPOUIEHHOTO
Marepuaa.

OCHOBHBIMU YCIIOBUSIMH TIPABHJIBHOM OpraHu3aldyd ydeOHOro Tmporecca JUisl CTYACHTOB
SIBIISIETCS:

MJIAHOBOCTH B OPTaHU3aluU yueOHOU paboThI;

Cephe3HOE OTHOIICHHE K M3YUYECHHUIO MaTepraa;

MIOCTOSIHHBIM CAMOKOHTPOITb.

Ha 3aHATHS CTYJICHT TOJKEH MPUXOUTh, UMEsl 3HAHUS 110 YK€ U3YICHHOMY MaTepHaly.

10. Ilepeyenbr HMHGOPMALMOHHBIX TEXHOJOIHH, HCIOJB3YEMBIX IPH OCYLIECTBICHHH
o0pa3oBaTeIbHOIO NMpouecca Mo JMCIHUILIHHE.

10.1. UndopManuoHHbIE TEXHOJIOIHH.

B ydueOHOM mporecce TO JaHHOW  JUCIHUIUIMHE TMPEIyCMOTPEHO  HCIOJIL30BaHUE
WH()OPMAITMOHHBIX TEXHOJIOTHHA:

YTEHUE JICKIIUN C UCIIOJIb30BAHUEM CIaA-TIpe3eHTalUH;

B3auMoO/IeicTBHE ¢ oOydaronumucs rnocpeacrsom DHUOC..

10.2. Miporpammuoe oGecneyenne’.
Microsoft Office (Microsoft Excel);
Gaussian09; Microsoft Visual Studio; AutoCAD;

10.3. ba3bl JaHHBIX U HHGOPMALIMOHHbIE CIPABOYHbIE CHCTEMBI.
baser mannaeix Scopus u Web of Science.

8 B pazaeine 0T06pa>1<a}0Tc51 KOMIUICKTBI JIMOCH3UOHHOI'O U CBO60,HHO pacnpocTpaHdaeMoro nporpaMmmMHoOro 06€CH€‘IGHI/IH, B
TOM YHUCJIC OTCYECTBCHHOI'O IPONU3BOJACTBA, HCO6XO,Z[I/IMOFO JJIA obecrieueHus JUCHUIIIINHBI
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;

11. MaTepuajJbHO-TEXHMYECKOE O0ecriedeHre OCBOEHHS JAUCHUIIMHBI B X0/l€ peau3aluu
oOpa3oBaTe/IbHOM I[pOFpaMMbIg.

Kadenpa obmieit ¢pusukm pacnonaraetT MaTepruaibHO-TEXHUYECKOW 0a30ii, 0OecreunBaroniei
IIPOBE/ICHUE BCEX BUJOB 3aHATUN. B pacniopssKeHUH CTYACHTOB UMEIOTCS

1. - JABC ayJUTOPHU AJId IPOBCACHUA CEMUHAPCKUX U na6opaToprlx SaHHTHﬁ, OCHAaIlICHHBbIC
HHTCPAKTUBHBIMHA JJOCKAMU;

2. -KOMIIBIOTEPHBIN KjIacc, cocTosmui 3 10 KOMIbIOTEPOB ¢ BBIX00M B MIHTEpHET;

3. -o6opynoBaHHas gabopatopus Uil IpoBeneHus: GU3NUECKOT0 MPAKTUKyMa

12. Oco0eHHOCTH OCBOEHUS IMCHUIJIMHBI MHBAJIHIAMHM M JHMIAMH C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3710POBbBSI.

J1J1 MHBAJINIOB U JIUII C OTPAHUYEHHBIMU BO3MOKHOCTSIMH Y4€OHBIE ITPOLIECC OCYIIECTBISETCS B
cooTBeTcTBUM ¢ [lonoxeHnem 00 opraHuzanuy yuyeOHOro rnpoiiecca Jiisi 00y4eHHsI MHBAIMJIOB U JIULL C
OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3710poBbsi CIIOI TU(TY), yrBepxkaeHHbIM pexTopom 28.08.2014.

9 o o

B pazaeine 0T06pa>1<aeTc51 COCTaB NMOMCHICHUH, KOTOPBLIC IMPCACTABJIAIOT coboit yqeGHLIe AyAUTOPUUN U1 TPOBCACHUSA
y‘IeGHLIX 3aHHTHﬁ, IpeayCMOTPCHHBIX O6pa30BaT€J'H:HOI>i HpOFpaMMOﬁ 10 JUCHMIIIIMHEC, OCHAIICHHBIC O60pyﬂOBaHI/ICM u
TCXHUYCCKUMU CPEACTBAMU 06y‘leHI/I${.
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ITpunoxenue No 1
K paboueii mporpaMme JTUCIUILTAHBI

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs POMEKYTOUHOI aTTecTaluu 1o

JUCHHUILINHE «Du3nKa

1. IlepeuyeHb KOMIeETeHUMII U ITANOB UX GOPMHUPOBAHMSI.

Wunexc
KOMIIETEHIIHHA

10 11
Conepxanue Oran ¢opmupoBaHus

OIlK-1 CriocoOHOCTh  pemaTh  3aaydl  NPOQPECCHOHATBHON | MPOMEKYTOUHBIN
JIeATEIFHOCTH Ha OCHOBE MCIIOJIb30BAHUS TE€OPETHYECKUX
U TPAKTHYECKUX OCHOB €CTEeCTBEHHBIX U TEXHUYECKHX
HayK, a TAK)KE MaTeMaTH4YEeCKOT0 armapara.

10 9KupHbIM IPH(TOM BHIIEIAETCS Ta YaCTh KOMIIETEHIIUH, KOTOPask (JOPMUPYETCS B XOJE H3yUCHHs JAHHOMN AHCIMIUTHHEL
(ecnu KOMIIETEHIIMSI OCBAaUBAETCSI OJIHOCTBIO, TO (PparMeHTHI HE BBIICIISIOTCS ).

1 Sran (dopmupoBaHust KomreTeHIMH BbiOupaercss mo m. 2 PIIJl m yuyeOHOMy maHy (HayaJgbHBIH — €CIM HET
NPEAIECTBYIOIMX AUCIMIUINH, UTOTOBBI — €CIIM HET MOCIEAYIOINX NUCLUILIMH (MM KOMIETeHLUs He GopMupyeTcs: B
xoje npaktuku unu I'MA), npoMexyTo4HbIi - Bce apyrue)
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2. [Toxa3zaTenn u KPUTEPUHA OLICHUBAHUA KOMIIeTeHIIMii Ha PA3JHYHBIX 3Talax ux q)opMI/IPOBaHI/Iﬂ, mIKaJIa on¢cHuBaHusA

Koz u HaumeHoBaHUe IMoka3atesnu chOPMUPOBAHHOCTH Kpurepwuii VpoBHU cHOPMHUPOBAHHOCTH
HMHAWKATOPa TOCTHKCHUA (meckpunTOpHI) OII€HUBAaHUA (omcaHue BBIPAKEHHOCTH JECKPHUIITOPOB)
KOMICTEHILIH «Y/IOBJICTBOPUTEIBHO» «XOpOLIO» «OTIHYIHO»
(moporoBsbIit (cpennmii) (BBICOKHIA)
OTtBeThI Ha | [lepeuncnser [Tepeuncnser [Tepeuncnsger

[Tepeuncnser npu3Haky | Bompockl  Nel-16, | mpusHaku MPU3HAKU MpU3HAKU
HACHTUDHKALIAH dusmaeckux | 23-45, 67-83, 95- | nnentudukanun UACHTH(DHUKAITIH uACHTH(DUKAIIH

OIK-1.1.- BbiiBieHHe U | spyenmit.(3.1.1.1) 96, 106-118, 155- | pusuueckux buznyecKkux buznueckux

KITacCHMDHUKALIS 158 x ax3ameny SIBJICHU I C | sSIBJIICHUM SIBJICHU 0e3

(u3nYeCKux IIPOLIECCOB, oKnOKaMu. 6e3 ommooK. OIIMOOK.

MPOTEKAIONMUX Ha OOBEKTE Moxer npUMEHHTH

npodecCHOHATLHOM 9TH  3HaHWUS  AJIs

MeaTeIbHOCTH pelIeHns

(1)I/I3I/I‘leCKI/IX 3aaad

HpaubHo (popmympyer OtBeTsl Ha | ®opmynupyer IIpaBunsHO IIpaBunsHO
OCHOBHBIE  3aKOHBL  (usnky, Bonpockl  Nel-45, | ocHOBHBIE ~ 3aKOHBI | POPMYIHPYET bopmynupyer
OIHCBIBAIOMHUC dusmdeckne | 67-83, 95-96, 106- buzuku C | OCHOBHBIE  3aKOHBI | OCHOBHBIE  3aKOHBI
SIBJICHUS U Tiporieccsl; (3.1.1.2) 118, 155-158  « | ommOKkamu, myrtaetcs | ¢usuku. HaspBaer | usukun W objacTH
HassiBaer OrpaHUYeHHs | YK3aMEHY B 00J1acTH | OrpaHUYECHHUS ux PUMEHEHHUS.
TIpUMEHEHNS 3aKOHOB, (3.1.1.3) MIPUMEHEHHSI MIPUMEHEHHS [TpuBoAMT TIPUIMEPHI
TpueouT pUMepBE 3aKOHOB. 3aKOHOB C | mpUIIOXKEHUS

HEOOTb MU 3aKOHOB (M3HMKH B
MPHIIOKCHHA SAKOHOB (pH3HICH B HETOYHOCTSIMH. PaKTUYECKOH
NPaKTHIECKOH ACATCIILHOCTH [IpUBOINT TIPUMEPHI | AEATENHHOCTH.
(3.1.1.4) IPUIIOKEHUS

3aKOHOB (DU3HUKH B

[IPaKTUYECKOU

JESITeIbHOCTH.
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O0BbsicHSIET OCHOBHbBIE
HaOnogaeMbple  TPUPOIHBIE |
TEXHOTEHHBIE SBICHUSA U 3(P(EKTHI

C mo3uiuii  (QyHIAMEHTaIbHBIX
(bu3HIECKUX B3aUMOJICHCTBUI
(V.1.1.1);

Crpout MaTeMaTu4ecKyro MOJEIb
(bU3NYECKOTro SIBJICHUS
(B.1.1.1)

OTBeTHI Ha
Bonpocel  NeNe 16-
27,49-56, 82-101,
112-119, 134-141 x
9K3aMEHY

HNmeer
IPEJICTaBICHUE 0
(byHIaMEeHTAIbHBIX
B3aMMOJICHCTBUSIX;
MyTaeTCs B aHaJu3e
3aKOHOMEPHOCTCH B
HaO0JII0/TaeMBIX
IPHPOJTHBIX u
TEXHOTCHHBIX
SIBJICHHUSX.

3anuceIBaeT
(bopmybl,
OIIMCBHIBAIOIIIE
(u3nueckoe sBICHHUE
C OIIMOKAMHU.

Ilepeuncisaer
dbyHIaMEHTATBHBIC
B3aHMMOJICHCTBUS;
OOBSCHIET B OOIIMX
gepTax
3aKOHOMEPHOCTH B
Ha0JI0JaeMBIX
MIPUPOTHBIX u
TEXHOT€HHBIX
SIBJICHUSIX.

3anuceIBacT
bopmybl,
OIIHCHIBAIOIINE
¢buznyeckoe SBICHUE
c HEOOIbIITUMHU
HETOYHOCTSIMHU.

[Iepeuncinsaer
dbyHIaMEHTAIBHBIC
B3aUMOJCUCTBUS;
aHaJM3UPYET
3aKOHOMEPHOCTH B
HaOJIFO JaeMBIX
MPUPOJTHBIX 51
TEXHOI'€HHBIX
SIBJICHUSX C IIO3UIAHN
byHIaMeHTaIbHBIX
buzHIecKux
B3auUMOJICUCTBUIA .

3anuceIBacT
bopmybl,
OIMCBHIBAIOIINE
buznueckoe siBIeHNE
Pemaer ¢usnyeckue
3a/1a4u
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OIIK-1.2. onpenenenue
XapaKTePUCTHK
¢bu3nyeckoro npoiecca
(s1BJI€HUS), XapaKTEPHOTO
U1 OOBEKTOB
npodeccnoHaTBEHOMI
NEeSITeIbHOCTH, Ha OCHOBE
TEOPETUIECKOTO
(3KCTIEpUMEHTATIBLHOTO)
WCCIICTOBAHMS

JlaeT onpeiesieHNs] OCHOBHBIX
(hM3UYECKUX BEIMYUH, OOBICHICT UX
CMBICIT, CITOCOOBI U €JTMHUIIBI
mmMepenns.(3.1.2.1.)

HcTonkoBeiBaeT CMBICJI
(I)I/I3I/ILICCKI/IX BEJIMYUH U TIOHSTHI

(V.1.2.1);

BriOupaer METOJ
OKCIICPUMCEHTAJIBHOT'O
onpeneneHus (buznueckux

OTtBeTbI Ha
Borpockl  Nel7-23,
64-84, 91-99, 118-
161 x sx3ameny

OTBETHI Ha

Haet OmpeieIICHUS
OCHOBHBIX (PH3HUECKUX
BEIIMYUH C OITHOKaAMHU.
Ilytaercs B emuHMLAxX
U3MEPCHHUS.

Hmeer mpencraBieHne
0 cMbIciie (pu3ndYecKux
BEJINYWH U MTOHATHH.

Bri6upaer METOJ
9KCIIEPUMEHTAIBHOTO
OIpeAETICHMUS

(pU3HYECKUX BEJTUYHH C

Jaer OIpeIeIICHUs
OCHOBHBIX (PU3UYCCKUX
BEJTMYNH c
HETOYHOCTSIMHU.

OO0BsICcHIET CMBICH
(U3UYeCKUX BEITHYUH
Y IOHATHUIA.

[IpaBunpHO BBHIOMpaET
METO/T
9KCHEPUMEHTAIILHOTO
OTpeIesICHUS
(hM3UYEeCKUX BEITUIMH.

IIpaBunbsHO
onpeACICHUS
OCHOBHBIX (PM3HYCCKUX
BEJIMYMH.

JacT

Pemaetr
3a/1a4u.

(hnznueckue

[IpaBuibHO BBHIOHpAET
METOJT
IKCTIEPUMEHTAIBHOTO
OIpeieIeHHs
(hU3MYECKUX BEJUYUMH.
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BenuuuH ¢ (V1.2.2).

YwMmeer oOpabaThIBaTh
IKCIIEPUMEHTAIIbHBIC JIAaHHBIC
(V.1.2.3);

JleMOHCTpHUpYET HaBBIK
00pabOTKH IKCTIEPUMEHTATEHBIX
nanabix.(B1.2.1.)

Bonpocel NeNel62-
169 k 3x3amMeny

OTtBeTbI Ha
Bonpocel  NeNel70-
176 x sx3aMeny

OTBeTHI
BOIPOCHI
NoeNel68-174 K
JK3aMEHY

Ha

MOMOILBIO HABOIALINX
BOIIPOCOB.

3anmceBaeT (hopmyIbl
VTS pacuera
MOTPEIIHOCTH
KOCBEHHBIX M3MEPEHUM
¢ ommbOkamu. HWmeer
npeacTaBIecHIE 0
rpaduyeckont
o0paboTke
COBOKYITHBIX
U3MEPEHUN.

Beimonasier 00paboTky
9KCIIEPUMEHTATBHBIX
JaHHBIX C OLIMOKAMHU.

3anuceiBaeT (HOPMYIBI
TUISt pacuera
MOTPEIIHOCTH
KOCBEHHBIX M3MEPECHUH
c HEeOOJIBIINMHU
HETOYHOCTSIMH.
OO6pabatbiBacT
rpaduyecKu
COBOKYITHBIE
HU3MepeHUsI

Bremonnsier 00paboTKy
IKCTIEPUMEHTAITBHBIX
JAHHBIX c
HETOYHOCTSIMH

3amuceiBaeT (HOPMYIIBI
TSt pacuera
MOTPEIIHOCTH
KOCBEHHBIX
HW3MEPEHHUN.
OOGpabatbeiBaeT
rpaduuecKu
COBOKYITHBIE
U3MEpEHHUSL.

Brimonasier 06paboTky
IKCIEPUMEHTATBHBIX
JTAHHBIX 0€3 OLINOOK.
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OIIK-1.5.Be16op
0a30BbIX (PU3NIECKUX
3aKOHOB JJIsI PEIICHUS
3as1a4 npodeccuoHaATbHON
JESTEeITbHOCTH

[IpaBuIBHO BBIOMpAET
(busnveckue 3aKOHbI,
OOBSICHSIONINE JAHHOE
¢dbusznveckoe siieHue.(3.1.5.1.)

AHanM3upyeT yCIOBUS MPOTCKAHUS
(hU3NIECKOro MpoIiecca 1 BhISBIISIET
3akoHoMmepHoctH (Y 1.5.1.)

3amuceiBacT GOPMYIIBL,
OIHCHIBAIOIINE (PU3MYECKOE SBICHNE
(B.1.5.1.)

OTBeTHI Ha
BOIpochl Ne23-45,
67-83, 107-155 x
JK3aMEHY.

OtBetbl HA
Borpocsl OTBETHI
Ha BOMPOCHI
NeNe1-15,46-63,85-
105 x sk3amMeny

OTBeTH Ha
BOIIPOCHI
NeNe40-63, 82-
101.112-119
JK3aMeHY

HNmeer mnpexncraBieHue
0 (hU3MUYECKOM 3aKOHE,
OOBSACHSIONIEM ITaHHOE
(hu3mIecKoe SBIICHHE.

AHanuzupyer
¢busnueckuit
IPOIECC C TOMOUIBIO
HABOJISIINX
BOIIPOCOB.

3anuceIBaeT
(bopMmybl,
OTIMCHIBAIOIINE
(busnveckoe sBICHHUE
¢ OImMOKaMH.

HazwBaer usmdeckuii
3aKOH, HO NyTacTcs B
ero GopMyIHpPOBKE.

AHanm3upyet
(u3nyeckuit mporecc ¢
HEOOJIBIIUMU
HETOYHOCTSIMH.

3anuceiBacT GOpMyIIH,
OITUCHIBAIOIINE
¢du3nyeckoe  SIBICHUE
c HEOOIBITUMU
HETOYHOCTSIMH.

Uerko  Qopmynmpyer
¢buznueckuit 3aKOH,
OOBACHSIOTIIHIA
(hU3UIECKOE SBIICHHE

[IpaBUIIBHO | SICHO
00BSCHSIET
bu3nIecKui
poriecc.

[IpaBunbHO
3alMChIBAET
bopMyIbL,
OIUCBIBAIOLINE
¢duznueckoe
asieHue. Pemraer
duznyeckue 3agaun.

[Ixamna onenuBanus coorserctyer CTO CIIGI TU(TY):
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14.

15.

16.

17.

18.

19.

20.

21.

1. TunoBble KOHTPOJIbHBIE 3aJaHMSI IJIsl POBEIEHUsI MTPOMEKYTOUHOMH aTTecTAlMH.
Mexanuka.

IIpocTtpaHcTBO W BpeMs, CHUCTEMBI OTCYETA. OcHOBHBIE =~ KMHEMaTUUYECKUE
XapaKTEPUCTUKH KPUBOJIMHEUHOIO IBUKECHHUS: CKOPOE YCKOPEHHE.

Kunemaruka BpamatreiabHOro JBUKEHMS: YIJIOBask CKOPOCTb M YIIIOBOE YCKOpPEHHUE, MX
CBSI3b C JJMHEHHON CKOPOCTHIO  YCKOPEHUEM.

IlonsTHE COCTOSTHUS MEXaHHMYSCKOM CUCTEeMBbI. 3aKOoHBI HproTOHA.

3aKoH coxpaHeHus uMItyibca. LleHTp nunepuuu.

MomeHT uMITyJIbca MaTepUaibHON TOYKH U MOMEHT CHUJIbI MEXaHUUYECKOW CHCTEMBI.
MowmeHT cuiibl. 3aKOH COXpaHEHHUsI MOMEHTA CHJIbl MEXaHUYECKON CUCTEMBI.

Cuuia, paboTa ¥ oTeHIIMAIbHAs SHEeprus. KoHcepBaTUBHBIE 1 HEKOHCEPBATUBHBIC CHITHI.
PaboTa u kuHeTHYECKast SHEPTUsL.

3aKoH COXpAaHCHHA ITOJIHOM MEXaHWYECKOMH OHCPI'MH B I10JIC ITOTCHUOHWAJIbHBIX CHJI.

. CBs13p MY CHJION M MMOTEHIMALHOW HEprueil. ['panneHT ckaasipHoil QyHKINN.
. YpaBHEHHE BpalICHUs TBEPAOrO TEIa BOKPYT 3aKPEIJIEHHOW 0ch. MOMEHT MHEPLUH.
. MomenT nnepunun. @opmyna Ilreitnepa.

. [IprHIMN OTHOCUTEIILHOCTH [Nanunes-OiHiuTelHA. ITocTynatel TEOpUU

OTHOCHUTCIIBHOCTH.

CoOrsITHE. CI/IHXPOHI/I38.I_II/I$I yacoB. OTHOCUTENIHHOCTh OIHOBPCMCHHOCTH. 38.M€,Z[J'IGHI/IG
BPCMCHHU. COKpaH_[eHI/Ie JJIMHBI.

[IpeoOpa3zoBanus JlopeHua. PensTUBUCTCKUN MHBApUAHT-UHTEPBAT MEX]Y COOBITUSIMH.
CrnoxxeHue ckopocTedl B PEIATUBUCTCKON MEXaHMKE. PENSITMBUCTCKMI MMIYJbC. 3aKOH
COXpaHeHMs] uMmnyiabca. PenstuBuctckas osHeprus. CBsi3b MacCbl M JHEPrUU.
Kunernueckas sueprus.

3anaum k pasgeay 1

C BBIIKK OpOCHIIM KaMEHb B TOPU3OHTAIILHOM HarpasiieHud. Uepes 2 ¢ kaMeHb yrall Ha
3emit0 Ha pacctosHud 40 M OT OCHOBaHUSA BbIIKH. ONpenenuTh HAYaJbHYIO U
KOHEUYHYIO CKOPOCTh KaMHsI.

Kamenp OpocaioT moja yrioM K ropusoHTy. Pagumyc KpuUBH3HBI TpPaeKTOPUM B TOYKE
HaUBBICILIETO MoAbeMa paanyc KpuBu3Hbl R = 10 M. Onpenenure cKOpoCTh B 3TOM TOUKe

JIunHeiHas cCKOpOCTh TOUYEK Ha OKPYKHOCTH Bpalllarolierocs qucka pasHa 3 m/C. Toukw,
pacroyio’)keHHbIe Ha paccTossHUM 10cM Omke K OCH, UMEIOT JUHENHYIO CKOPOCTH 2
M/C. OnpenenuTe yrioByK CKOPOCTh BpAIIEHUs TUCKA.

YroObl omnpenenuth KodGOUIMEHT TpeHus K MexIy NepeBSHHBIMH MOBEPXHOCTSIMH,
OpyCOK MOJOXHIU Ha JOCKY M CTalM MOJHUMATh OJUH KOHEI[ JOCKH JI0 T€X I0p, MOoKa
OpycOK He HauyaJd MO HEH CKOJB3UTh. DTO MPOU3OIUIO MPH yIiie HAKJIOHA JIOCKH 45°.
Onpenenure KO3PGUIUEHT TPEHUS?

Ha moxy cTouT Tenexxka B BHIE ATUHHON JOCKM, CHAaOKEHHOHU JIerkuMu Kosecamu. Ha
OJIHOM KOHIIE JOCKH CTOHT 4eJIoBeK. Macca yenoBeka 60 ke, macca qocku 20 xe. Maccoi
Kosec mpeHeOpeub. TpeHue Bo BTyIKax He3HAuuTeNbHO. C Kakoil CKOPOCTBIO Oyaer
JIBUTAThCS TEJIEKKA, €CIIM YEJIOBEK TMOMUJIET BJOJIb JOCKH CO CKOPOCTHIO (OTHOCHUTEIIBHO
nocku) 1 m/c?

[Tnardpopma B BUAe nucka paguycoMm | m Bpamiaercst mo MHepuuu, aenas 606/mun. Ha
Kpar 1IaTdopMbl CTOUT YeJIOBEK, Macca Kortoporo paBHa 80 xe. CKOIbKO 000OPOTOB B
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MUHYTY Oyner nenaTh Iutaropma, €CIU 4YelloBeK mepeizer B ee ueHTp? MoMeHT
uHepumy athopMbl paser 120 k2:u’. MOMEHT HHEPLMH YeNOBEKa PACCUUTHIBATE KAK
JUIsl MAaTEPUATIBHON TOYKH.

22. Kamens 6pomen Beepx noj yriom 60° kx mosepxnoctn 3emin. Kunernueckas sHeprus
KaMHS B HayaJdbHbld MOMeHT paBHa 20 /. Onpenenutb KUHETHUYECKYIO U
NOTEHIMAJIbHYI0 OSHEPrUM KaMHS B  HAWBBICHIEH TOYKE €ro  TPaeKTOPHUH.
ConpoTuBIeHHEM BO3/1yXa MPEHEOPEYb.

23. XokkeliHas maiida CKOIB3UT 5 M, €CIIU MPU OPOCKE il COOOIAaT Ha4aIbHYH CKOPOCTh
2 m/c. Kako#i myTh OHa MPOCKOJIB3UT, €CIIH €l COOOIINTh HAYalIbHYIO0 CKOPOCTh 4 M/C?

24. Tonkuii crep>xeHb nauHoN 50 cm u Maccoit 400 2 Bpamaercs ¢ yrioBbIM YCKOPEHHEM 3
-2 o
¢ ° BOKpPYT' OCH, MPOXOIAIICH Uyepe3 CEpPeIuHY CTEP>KHS MEPHEHANKYIISIPHO K €ro JJIUHE.
OrnpenenuTts Bpalaromui MOMEHT.

25. Haiitu paboTy moasema Tpy3a MO0 HAKJIOHHOW IIOCKOCTH, eciau macca rpys3a 100kr,
JUTMHA HAKJIOHHOM TUIOCKOCTH 2 M, YrOJI HaKJIOHA 30°, kodpurment tperus 0.1 u rpys
JBIDKETCS ¢ ycKopeHuem 1 m/c2.

26. Ban maccoii 100 ke u paguycom 5 cm Bpamaics, aenas 8 o6/c. K nunmuHapudeckon
MOBEPXHOCTU Baja MPUXKAIM TOPMO3HYHO KoJoaKy ¢ cuiod 40 H u uepe3 10 ¢ Ban
octanoBuiIcs. OrnpeneauTs K03(QpPHUIHEHT TPeHHUS.

27. KuHerndeckasi SHEPTHs BpAIIAOIIETOCs TBEPAOro Tena. J[IMHa TOHKOTO TPSIMOTO
crepxkHs 60 cu, a macca 100 2. OnpenenuTb MOMEHT UHEPLIMH CTEPKHS OTHOCUTEIBHO
OCH, IEPIEHANKYJIAPHOMN K €ro JJIUHE U MPOXOAIICH Yepe3 TOUKY CTePKHS, YIAICHHYIO
Ha 20 cm OT OHOTO U3 €r0 KOHIIOB.

28. IIpenrnonoxxum, 4To Mbl MOXKEM H3MEpUTh JJIMHY CTepXkHs ¢ ToyHOcThio 0,1MkM. [Ipu
KaKOW OTHOCHUTEIbHOW CKOPOCTH JABYX MHEPLMAIBHBIX CHUCTEM OTCUETa MOXHO ObUIO OBl
OOHApYXUTh PEJIATUBUCTCKOE COKpAllleHHe JJIMHBl CTEp)KHS, COOCTBEHHas JUIMHA
KOTOpoOro pasHa 1 m?

29. B naGopaTopHOii cucTeMe oTcueTa MH-MEe30H ¢ MOMEHTA POXKJICHHS 0 MOMEHTA pacrajia
nposieren paccrosHue 75 M. Ckopocte mnu-me3oHa paBHa 0,995 c. Onpepenuth
coOCTBEHHOE BpeMs >KU3HHM Nu-me30Ha. [lonHas sHeprus tena Bozpocna Ha 1 JIxk. Kak
IIPU 3TOM U3MEHMTCS Macca Tesa?

Pa3pnen 2 .JaekTpoMaraeTusm.

30. Dnekrpuueckuit 3apana. BzaumoneiictBue 3apsanoB. 3akoH Kynona. 3akoH coxpaHeHHS
IIEKTPUYECKOTO 3aps/a.

31.Dnextpudeckoe moje. Hampspk€HHOCTh AIEKTPUYECKOTO MO W moTeHiuan. [IpuHnummn
CYNEPIO3ULIMU TTOJEN.

32.PaboTta cmi DIEKTPOCTATHYECKOTO TIIOJIS TPH TepeMelIeHuu 3apsina. Llumpkynsus
BEKTOpa HANPSHKEHHOCTH OJIEKTPOCTaTHYECKOTO Toisa. [loTeHnmanbHBIA  XapakTep
ANIEKTPOCTATUIECKOTO MOJIS.

33.TloTox BekTOpa HANMpPsHKEHHOCTH JJIeKTpocTarndeckoro mnois. Teopema [aycca mis
AIIEKTPOCTATUYECKOTO TIOJISl B BAKyYyMe.

34.Ilpumenenne TeopeMbl laycca K pacu€Ty JJIEKTPHUECKHX TMOJIeH 3apspKEHHBIX
IUIOCKOCTH, LMJIMHApPA, c(hepsbl, apa.

35. IlpoBoaHMKH B 3neKTprueckoM mode. [lose BHyTpH U y HOBEPXHOCTH IPOBOAHMKA.

36. DOHeprusi CUCTEMbl HEMOABMIKHBIX 3apsAA0oB. ODHEPrus 3apsuKeHHOTO IPOBOJHUKA U
KOHJIeHCAaTopa. JHEeprust M OO0bEMHAs IUIOTHOCTh SHEPTHM DJICKTPUYECKOTO TOJIS.
OHeprus NoJIIPU30BaHHOTO JUDIIEKTPUKA.
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37. Dnextpuuecknii TOoK. Cuna Toka. IlmoTHOCT, TOKAa. YCIOBHS CYyIIECTBOBAHUS
IIOCTOSIHHOT'O TOKA.

38. O600uIEHHEI 3ak0H OMa B HHTErpasibHOM (hopMme. PasHOCTH MOTEHINANIOB, HATIPSKEHNUE,
OJ1C. 3akon [Ixoyns — Jlenna.

39. Maruutnoe nosne. MHAYKIUS MarHUTHOTO OJIs. 3aKOH Amriepa.

40.3akon buo — CaBapa — Jlammaca M €ro NpMMEHEHHE K pPacuyéTy MarHUTHOTO TIOJIS
HPSIMOJIMHEHHOTO TPOBOJHUKA C TOKOM.

41. MarHuTHOE 1oJie KpyroBoro Toka. MarHuTHbI MOMEHT BUTKA C TOKOM.

42. BuxpeBoil XxapakTep MAarHUTHOTO MOJs. 3aKOH IMOJIHOTO Toka (LMPKYISIHS BEKTOpa
MarHUTHON UHIIYKIUH).

43. JleficTBie MarHWTHOTO TOJs Ha ABwkKymmiics 3apsa. Cuma Jlopenna. [IBmkeHue
3apsHKEHHBIX YaCTHIl B MATHUTHOM IIOJIE.

44. MarautHblil notok. Teopema ['aycca /uis MarHuTHOTO IOJIA.

45, SIBneHue 31eKTpOMarHUTHOW HMHAyKuuu. 3akoH Papazes (3aKOH 3JIEKTPOMATHUTHOM
uHaykuuu). 3akoH Jlenma. SIBnenme camoumHAykuuu. MHIYKTUBHOCTH. 3aKoH
CaMOMHIyKII1H.

46. DHeprusi CUCTEMBI MTPOBOJHUKOB ¢ TOKOM. OOBEMHAS TUIOTHOCTh SHEPTUHM MAarHUTHOTO
OIS

47.3aK0oH MOJHOrO TOKa JJIi MarHUTHOrO MoJjs B BemecTBe. Hanpsyk€HHOCTP MarHUTHOIO
TOJIS.

48. YpaBHeHns MakcBeinia JUis 2JIEKTPOMarHuTHOTO 1ouist. TOK CMeleHuUs.

3anaum Kk pasnaeiy 2

49. JIBa 0TMHAKOBBIX TOYEUYHBIX 3apsa mo -2 MkKir Haxomsrces B Toukax (0; O) u (2; 0)
NpsSMOYTOJIBHONW cHucTeMbl koopauHaT (X; V), rae X, VY 3amaHel B MeTpax.
OnpenenuTs MPOEKIUIO HAa OCh OX BEKTOpPA HANPSIKEHHOCTH 1oJs B Touke (1; 1).

50. Kako#i myTh MO CHJIOBOUW JIMHUHM JO TIOJHOW OCTAaHOBKH MPOXOJHUT a-9acTHUIA B
OJHOPOJTHOM TOPMO3SIIEM ToJie ¢ HamnpskeHHOoCcThI0 2000 kB/M, ecnin HayanbHast
ckopocTb ee 20000 km/c? Macca yacTHIIbI 6,4 102 KT, 3apsa 3,2 10 19 K.

51. CBs3p MeXIy HaNpsOKEHHOCTBIO TMOJS M moTeHnuanoMm. ['padudueckoe nzobOpakeHue
AIIEKTPUYECKOTO TOJsI C IOMOIIBIO CHJIOBBIX JIMHMUH M 3KBUIOTEHIMAIbHBIX
noBepxHocTed. OnpenenuTe pa3HOCTh MOTEHLKANoB Mexay Toukamu (-1, 0,0) u (1,0,0),
€CITH HAMPSHKEHHOCTD dJIeKTprueckoro moist E=2i+4j+3K.

52. TOHKU CTEep)KEHb COTHYT B TONYKOJbHO. CTepKeHb 3apskeH ¢ JIMHEWHOU
mroTHocThio 100 HK/M. Kakyro paboTy Hazo coBepuInTh, YTOOBI IepeHecTH 3apsij 1
HKI1 13 ieHTpa Kospla B 06CKOHEYHOCTh

53. BbIUUCANTD dJEKTPHUECKUN MOMEHT JUMOs, ecnu ero 3apsan 10 aKum, miedo 0,5¢cMm.

54. beckoHe4Has MIOCKOCTh HECET 3apsiji, PABHOMEPHO PaCHpPEEICHHbIN ¢ MOBEPXHOCTHOMN
miotHoctbro 1 MxKi/m®, Ha HEKOTOPOM PACCTOSHUHU OT IIOCKOCTH MapajIeIbHO €il
pacnoyioxkeH Kpyr paauycom 10 cm. BpluuMciuTh MOTOK BEKTOpa HANpPSHKEHHOCTH
ANEKTPUYECKOTO MOJIS YEPES ITOT KPYT.

55. Ha oTpe3ke TOHKOTO MpsSMOTO MPOBOAHMKA PABHOMEPHO PACTIPEIEIICH 3apsi/] C TUHEHHOMN
mwiotHocTeio 7 = 10™° Ku/cm. Berumciurs MOTEHLHAJ, CO3JAaBAEMBI 3TUM 3apsoM B
TOYKE, PACIOJIOKEHHOW Ha OCH TPOBOJHHMKA M YJAJICHHOW OT OJMKaWIIero KOHIA
OTpEe3Ka Ha PacCTOSIHUE, paBHOE JJIMHE 3TOTO OTPE3Ka.

56. OnpenenuTh IMJIOTHOCTh TOKA B JKEJIE3HOM MPOBOAHUKE MIMHOW 10M, eciu mpoBOj
HaxXOauUTCA MoJ HanpsbkeHueM 6 B. Y nenbHoe conpoTtuBienue xeneza 98 HOM M.
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o7.

58.

59.

60.

61.

62.

63.

64.

65.
66.
67.
68.
69.
70.
71.
72.
73.

74.

Toxk B nenu 6arapeun, 3/IC xoropoii 30 B, pasen 3 A. Hanpspkenue Ha 3axuMax OaTapeu
18 B. Haligute conmpoTHBJIEHHWE BHEIIHEW YacTW IIENM U BHYTPEHHEE COINPOTUBIICHUE
OaTapeu.

IMpoBomuuk mmuaoi | = 20 cm ¢ maccoit m = 2 2, MOABENMICHHBI FOPHU30OHTAIBHO Ha
TOHKHUX IPOBOJIOYKAX, HAXOAMUTCS B OJIHOPOJHOM MAarHUTHOM II0JI€, CHUJIOBBIE JIMHUU
KOTOPOT'O HAmpaBJICHbl BEPTUKAIBHO BBepX. [Ipu MpoXO0kIeHHH MO MPOBOJHHMKY TOKa
cuwiot | = 0,3 A oH OTKJIOHWIJICS TakK, 4TO MPOBOJIOYKH OOpazoBamu yron o« =17° ¢
BEepTUKAIbIO. HailTh MHIYKIIMIO MAarHUTHOTO TIOJIS.

beckoHewHO JUIMHHBINA MPOBOJ 00pa3yeT KpyroBOW BHTOK, KacaTeJIbHBIA K mpoBoxdy. I1o
npoBoay uaer Tok cuino | = 5 4. Hailitu paguyc BHUTKa, €ClIM HaIPsHKEHHOCTD
MarHuTHOTO ToJIA B IieHNpe BuTka H = 41 A/m.

Kakoii Bpamiaroniuii MOMEHT JIEHCTBYeT Ha pamMKy ¢ TokoM cwiod | = 2 A4 npu
MIOMEIIIEHUHU €€ B OJTHOPOJIHOC MarHWTHOE ToJie ¢ uHayknuen B = 0,2 Tz, ecnm pamka
coaepxut N = 30 ButkoB miomaaso S = 10 CMZ, a TUIOCKOCTh PaMKH o0Opa3yer yroua [ =
60° ¢ auHUSIMH 110J19?

BBIMHCIUTE MUPKYISIAIO BEKTOpAa WHAYKIMU BIOJIh KOHTYpPA, OXBATHIBAIOIIETO TOKH
11=5 A, 1,)=7,5 A, texyumue B OJHOM HampaBieHuUU, U TOK I3=10 A, Texkymwuii B
IIPOTUBOIOJI0KHOM HaIIPABJICHUH.

3apshKeHHas 9acTHUIla JIBFDKETCS B MATHUTHOM TI0JIE IO OKPY>KHOCTH CO CKOpPOCThIO U = 1
Mwm/c. Vanykuus marautHoro nonsa B = 0,3 T, paauyc okpyxaoctd R = 4 cu. Haiitu
3apsJl YaCTHLBI, eciii ee KuHeThueckas sHeprus W= 12 xaB.

3apsKeHHasi 4acTUIIa IBUYKETCS B MArHUTHOM TI0JI€ 110 OKPY>KHOCTH CO CKOpOCThi0 U = 1
Mwm/c. Napykuust marautHoro noiist B = 0,3 77, paguyc okpyxkHoctd R = 4 cu. Haiitu
3apsl YaCTHIBI, eciu ee KuHethdeckas sHeprus W = 12 xaB.

Pasznea 3. Kosieoanus 1 BosiHbI. BostTHOBasi onTuka.

W neanbHblil rapMOHUYECKHN OCHIMIUISATOP. Y PaBHEHUE UICATTBHOTO OCIUJUISITOPA U €T0
penieHue. AMIUTUTY/a, YacToTa U ¢aza konedanus. KommnekcHas ¢popma mpeacTaBieHus
TapMOHHMYECKHUX KOJIeOaHUH.

BekTopHoe onrcanue cioxeHust KoaebaHuu.

[Ipumeps! konedaTeabHBIX IBUKEHUN pPa3IunYHON (GU3NYECKON TPUPOIBI.

DHeprus KonebaHui

CBo0OoHBIE 3aTyXarolue KoJieOaH!s OCIMILIATOpA C MOTepAMU. BbIHY X 1eHHbIE
KoJie0aHusl.

Boauel. OGpa3zoBanne u pacnpocTtpaHeHrue BOJH. [IpofofbHBIE M TOTEpEYHBIE BOJIHEI.
@pOHT BOJIHBI, BOJIHOBasg MOBEPXHOCTh. J[JIMHA BOJIHBI U CKOPOCTb PacHpOCTpaHEHUs
BOJIH.

YpaBHeHU MJIOCKOM U cepuueckoit Geryumx BosaH. BoinHoBoe uncio.

CBoiicTBa 3JEKTPOMAarHUTHBIX BOJH. CKOPOCTH pacmpoOCTpaHEHUs AJIEKTPOMArHUTHBIX
BOJIH. M31yueHune aIeKTPOMAarHUuTHBIX BOJIH.

DHeprus IEKTPOMarHuTHEIX BOJTH. OOBEMHAS TNIOTHOCTH SHEPTHH JIEKTPOMArHUTHOTO
nons. Bekrop YMoBa — [loliHTHHTa.

DOneKTpoMarHuTHasE TIPUPOJa CBETOBBIX BOJH. [IpuOMMKEHHs TeOMETPHUYECKOM,
BOJIHOBOW M KBAHTOBOM ONTHKH.

HNuTtepdepeniius CBETOBBIX BOJIH. Y CIIOBUS JJI HAONIOACHHUS U CIOCOOBI peaau3ariu
(merox FOnra, 6unpusma @penens) OnTudeckas pa3HOCTh X0a. Y CIIOBUSI MAaKCUMYMOB
1 MUHUMYMOB uHTepdepeHiuu. MaTepdepennus B TOHKUX ieHkax. [lomocel paBHOMH
TONIIMHBI M TOJOCH paBHOro HakioHa. [Ipumenenue wuHTepdepenuu. Judpaxius
ceeta. [Ipunnun [Noiirenca-Openens. dudpakuus Openens u @paynrodepa?
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75.Meron 3o ®@penens. udpaxmus Dpenenst Ha KpyrJioM OTBEPCTHH M JHICKE.
Hudpakuonnas pemierka. [IpuMmenenue ee B kayectBe crekTpomerpa. Jucnepcus u
pazpemaromas cuia. [lousrue o romorpaduu.

76. [Tonsipu3zanusi cBETOBBIX BOJH. Buabl nmonspuszanuu. Crenenp nosspuzanuu. CrnocoOsl
noJiyueHus nojspusanuu ceera. [lonspusanus npu orpaxenuu. 3akoH bprocrepa.

77. IBoiinoe ny4uenpenomiienue. [lonspu3sanus cBeTa npy JBOHHOM JTy4eNpeIOMICHUH

78. Ionspuzanuonusie npu3msl. [lonsgpoussl. 3akon Maioca.

79. PacnpocTpanenue cBera B BemlecTBe. HopmaibHas ¥ aHOMajbHas JUCIEPCHS.
DNEKTpPOHHAs TEOPUS IUCIEPCUH.

80. Ilornmomenne cBera B BemecTBe. 3akoH byrepa-JlamOepra-bepa. Ocobennoctu
MOTJIOUIEHMS B Pa3pEKEHHBIX I'a3aX U CIUIOIIHBIX Cpeax.

81. Paccesinue cBeta BemecTBOM. PaneeBckoe paccesinue. MonekyssipHOe paccesHue.

3apaum k pasaeiay 3

82. Touka coBepIIaeT rapMOHUYECKHE KOJIeOaHUsI, ypaBHEHHE KOTOPBIX MMEeT BUA X = A Sin
ot, Tae A=5 cM, ®=2 ¢~ ".HaiiTu MOMeHT BpeMeHH (OGIMDKaHIMil K Hauamy OTCYETa), B
KOTOpBIii MOTeHIHabHas SHeprus Toukn [7=10* JTx, a Bospacraromas cua F=+5-10
3 H. Onpenennuts Taxxke (hasy KoMeOaHHiA B 5TOT MOMEHT BPEMEHH.

83. Touka coBepIIaeT rapMoOHUYecKe Koliebanus. B HEeKOTOpBIi MOMEHT BpeMeHH!
CMEIIIeHNEe TOYKU X = 5 ¢M, CKOpOCTh ee L = 20 cM/c u yckopenue a = -80 cm/c 2. Haittu
[MUKITUYECKYIO YacTOTy U NIEpHOJ KojieOaHui, a3y KoJieOaHHid B pacCMaTpUBACMBIN
MOMEHT BPEMEHH U aMIUIUTYAY KOoueOaHui.

84.Jlpa rapMOHHMYECKHX KojeOaHWs, HANpaBICHHBIX TII0 OJHOW TPSMOU, WMEIOIINX

OJIMHAKOBbIE aMIUIMTY/Abl WU TEPUOJbI, CKJIAAbIBAIOTCA B OJHO KoJieOaHME TOW XKe
amruntyabl. Halitu pasHocTs (a3 ckiiapiBaeMbIX KOJIeOaHUH.

85. OmpentenTh CKOPOCTHh PACIPOCTPAHCHUS BOJH B YIPYIOW cpejie, eciou pa3HocTh (a3
KonebaHuii JBYyX TOYEK Cpejbl, OTCTOAIMX Apyr oT apyra Ha 10 cm, pasma 60° u
gacTtoTa Kojaebanuit 25 ['y.

86. JlaHbI XapaKTepUCTHUKH JBYX KOJIeOAaTEeIbHBIX IBKCHUH MaTepualbHON Touku: T1=T2=8
¢, A1=A2=5 cm. Pa3HocTh (a3 mexay aTumMu KoeOanusmu /4. HavansHas dasa
OJIHOTO M3 HUX paBHA HYJIO. 3alUILINTE YpaBHEHHE PE3YIbTUPYIOLIETO KOJIeOaHusl.
[TocTpoiiTe BEKTOPHYIO JUAarpaMMy CI0KEHUS.

87. JlaHbl XapaKTepUCTHKH JBYX KOJeOaTEIbHBIX IBMKEHUH MaTepuanbHoi Touku: T1=T2=8
¢, A1=A2=5 cm. PazHocTh (a3 mexy aTumMu Kosebanusmu nu/4. HauanbHast dasa
OJIHOTO M3 HUX paBHA HYJO. 3alHUILINTE YPaBHEHUE PE3YIbTUPYIOLLETO KOJIEOaHUS.
ITocTpoiiTe BEKTOPHYIO JUArpaMMYy CIIOKEHHUS.

88. HaiitTu cMmelmieHue OT TMIOJIOKEHUS PABHOBECHS TOUYKH, OTCTOSIIEH OT MCTOYHHUKA

KolieOaHUH Ha paccTOsSHUU (= A /12, nns momenta t=T/6. Ammauryma KoseOaHHs
A=0.05 m.

89. Iinockast aneKTpoMarHuTHas BOJIHA PAacCpOCTPAHAETCS B BaKyyMe. AMILIUTY1a
HAINPSDKEHHOCTH AJIEKTPUIECKOTr0 ToJist BOJHbBI En = 50 mB/m. Haiitu ammutyny
HaIPSKEHHOCTH MarHUTHOTO TIOJIS.

90. B omHOpomHOW H30TPONMHON cpene ¢ &€ = 3 m u =1 pacmpocTpaHseTcs IIIOCKas
9JICKTPOMArHuTHas BOJIHA. AMHJII/ITy,[Ia HAIMPSPKCHHOCTHU 3JICKTPUYCCKOTO ITOJISI BOJIHBI Em
= 10 B/m. HaiiT aMIIMTy1y HampsHKEHHOCTH MArHUTHOTO TOJIS M (pa30BYIO CKOPOCTH
BOJIHBI
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91.

92

93.

94.

B ompite OHra Ha myru ogHOro W3 HWHTEp(EPUPYIONIMX Jydeld IoMemnaiach
NEPIEHIUKYISIPHO 3TOMY JIy4y TOHKAasl CTEKJIIHHAS IUIACTHHKA C MTOKA3aTeleM TOMIICHUS
n = 1,5, BcleACTBUE 4Yero LEHTpaldbHas CBETJas IMOJioca CMENalach B IOJIOKEHHUE,
MEepBOHAYAJILHO 3aHUMAaeMOE ISATOM CBETJION MOJIOCOH (HE cuuTas IEeHTpaIbHOM). JlmmHa
BOJIHBI naziatoniero ceeta A = 0,5 mxm. Onpenenuts TOMMUHY d TUIACTHHKH.

.Ha TOJICTYHO CTCKIIIHHYIO IINTACTUHKY HaHCCCH TOHKHM CJIOH IIpo3pavyHoOro BEHIECTBa C

nokazareneMm mnpenomienus n = 1.3. IlmacTuHka OCBelIeHA MapauICIbHBIM ITYYKOM
MOHOXPOMAaTHYECKOTO CBETa C JIMHOW BONHBI A = 640 wm, magaromM Ha IUTACTHHKY
HOpMaibHO. Kakylo MUHHMalbHYIO TOMIUHY Omin JODKEH HMETh CIIOH, YTOOBI
OTpa)KEHHBIH ITy4OK MMEJ HAMMEHBIIYIO SIPKOCTH?

Hlupuna wuHTEepdepeHIMOHHOW TONockl. Ha MBUIBHYIO TUICHKY C ITOKas3aTeleM
npeigomwiieHuss n = 1.3, HaxXomAUIyIOCS B BO3/AyXE, MaJacT HOPMAIbHO IYYOK Jydeu
Oemnoro cBera. Ilpu kakoii HauMmeHbLICH TOMMMHE Omin MJICHKH OTPaKCHHBIA CBET C
mumHo BomHBI A = 0,55 mxm OKaxeTcs MakCHUMajdbHO YCHJICGHHBIM B pE3ylIbTaTe
uHTephepeHIun?

Ha nmmadparmy c kpyrisiM orBepctreM auamerpoM 0 = 4 mm majgaeT HOPMaIbHO
napaulebHBIA MYYOK JIydeil MOHOXPOMAaTH4eCKOTO CBETa ¢ MHOM BOIHBI A=0,5mKMm.
Touka HaOJIOJCHUS HAXOJMTCS HAa OCH OTBEpCTHsl Ha pacctostHuu b = 1 m oT Hero.
Ckonbko 30H K @Dpenens ykinaaeiBaeTcs B orBepcTuu? TemMHOe WM CBeTiee ISITHO
HOJYYUTCS B LEHTPE AU(PAKIMOHHON KapTHHBI, €CIIM B MECTE HAOJIOACHHH TTOMECTHTh
9KpaH?

95. Ha mudpakimoHHYI0 pemieTKy majgacT HOpMaabHO MOHOXPOMATHYCCKUI CBET C JJIMHOMN

BOJIHBI A = 410 nu. Yron Agp Mexny HanpaBiIeHUSIMH HA MAKCUMYMBI TIEPBOTO U BTOPOTO
nopsiAikoB  paBeH 2°21'. OmnpenenuTs 4YWCIO 7 IITPUXOB HA EIUHUILY JJIUHBI
TU(GPaKIMOHHON PELIeTKH.

96. Ha nudpaknnoHHyto penieTky, coaepxaryto # = 400 mrpuxos Ha 1 mm, mamaer

HOPMaJIbHO MOHOXPOMAaTHYECKHA CBET ¢ JIMHON BOJHBI A = 0,6 mxm. Haiitu oOmiee
yucao N audpakimoHHBIX MAKCUMYMOB, KOTOPBIE JIaeT 3Ta pemerka. OnpeaenuTs yroi
@ IUdpaKlInU, COOTBETCTBYIOIINHN MOCIEIHEMY MAaKCUMYMY.

97. Kakoii HauMeHbIIel pasperiaroniei cuinoi R nomkHa o6nanate audpakiunoHHas

98.

pelIeTka, 4ToObl ¢ €€ MOMOIIIBI0O MOKHO OBLIO pa3pelnTh JBE CIIEKTPAIbHbIC INHUH
KaJIUA C JUTHHAMU BOJIH A1 = 578 um 1 A = 580 nm? Kakoe Haumensluee yuciio N
HITPUXOB JIOJDKHA MIMETh 3Ta PEIIeTKa, YTOOBI pa3perieHne ObliI0 BO3SMOXKHO B CIIEKTPE
BTOPOTO nopsiaka?

Crenens noasipu3aivy P 4aCTUYHO MOJISIPU30BAaHHOTO cBeTa cocrasiseT 0,75.
OnpenenuTb OTHOIIEHNE MAaKCUMAIbHOW HHTEHCUBHOCTH |max CBETA, POITYCKAaeMOT 0
aHaAJTM3aTOPOM, K MUHUMAIIBHOH |pix.

99. Yron o Mexay TUIOCKOCTSIMH MPOITyCKaHUs TTOJISIpU3aTopoB paBeH 50°. EctecTBeHHBIN

100.

101.

CBET, IPOXO/IsI Uepe3 TaKylo CHCTeMY, ociiadisieTcs B n = 8 pas. [IpeneOperas morepeit
CBeTa MPH OTPAKCHUH, ONPECTUTh KodpGHIMeHT K morioneHus cBera B OISIPOUIax.
VYron bproctepa & pu MajiecHUU CBeTa U3 BO3/lyXa Ha KPUCTAIIIT KAMEHHOW COJIU
paBeH 57°. OnpenenuTh CKOPOCTh CBETA U B ITOM KpUCTAJLIE.

Koad¢uimenT nornomieHuss HEKOTOPOro BeUIeCTBa JIsl MOHOXPOMATHYECKOTO
CBeTa OIpee’eHHON AuHbI BoHbI « = 0,1 em OnpenenuTts TONIIMHY X BEIIECTBA,
KOTOpasi HeoOXxoanuMa Jutst ociiabiaeHus cBeTa B K = 2 pasa. [loTepu Ha oTpakeHHE CBETa
HE YUUTHIBATh.
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Paznen 4 .TepmoaunaMuka U MoJieKyJIsipHas pusuka

102. N3oxopuieckuii, 1300apuuecKuii, U30TePMUIECKUN, aTuabaTHUECKUIl TPOLIECChHI
B UJIeNIbHBIX Ta3ax. [IpeoOpa3oBanue TEIUIOTH B MEXaHUYECKYIO paboTy.

103. BuyTpenHss sHeprus Tena. BHyTpeHHss SHEprus U1ealbHOIO rasa.
Tennoemkocts. TemnoemkocTs TBepABIX TeN. 3akoH Jrononra u Itu.

104. OOpatumbie U HeoOpaTuMmble TIporiecchl. IlepBoe Hadamo TEpMOIMHAMUKH.
TermnmoeMkocTh. YpaBHeHue Maiiepa.

105. TepMoguHamuyeckoe  paBHOBecMe UM Temmeparypa. HyneBoe — Hayano
TEPMOJIMHAMUKU. DMIMPUYECKAs TeMIlepaTypHas mKaia. KBazucrarnueckue mpoueccsl.
YPaBHeHI/Ie COCTOsIHMA B TCPMOJAUHAMUKE.

106. OOpatumbie 1 HeoOpaTuMbIe Tporiecchl. Bropoe Hauano TepMoanHaMuku. Lukin
Kapno. DuTpomnus.

107. JaBnenue raza ¢ Touku 3peHus MKT. CBsi3p TEMI0EMKOCTH C YHCIOM CTENEHEH
CBO0OO/IBI MOJIEKYJI Ta3a.

108. Makpo- u  mukpococtrostHus.  CTaTUCTHUECKMH BeC UM BEPOSTHOCTH
MakpococTosiHus. Pa30BOE MPOCTPAHCTBO.

109. Pacnpenencnne MakcBeiuia MOJIEKyJd HealbHOro ra3a. Hawbonee BeposiTHas,

CpeImHsiE W CpeIHEKBaJpaTHYHAs CKOPOCTH. OKCICPUMEHTAILHOC OOOCHOBAHHE
pacnpenenenus Makcsesa.

110. Pacnpenenenue bonbiimana u 6apomerpudeckas hopmysia.

111. Yucno CTONKHOBEHHMH U JUIMHA CBOOOJTHOTO Mpobdera MOJEKYN UealbHOTO rasa.
OMmnupuueckue ypaBHeHus miepeHoca: ®Puka, DPypre u Hprorona. Pemakcamus
COCTOSTHUIO paBHOBecus. CpeiHee YHCIO CTOIKHOBEHUM

3anaum k pasneay 4

112. Omun rpamMm remuss Obim Harper Ha 100°C mpu THOCTOSHHOM JIaBJICHUHU.
OnpenenuTh KOJNWYECTBO TEIUIOTHI, TepeAaHHOE Ta3zy, padoTy pacmupeHus u
IpUpalieHle BHYTPEHHEH SHepruy rasa.

113. VYriekucsiii ra3 paciMpseTcs Mpyu MOCTOSHHOM JaBieHuu. Onpenenuts padboTy
PAaCIIMpEHHs, eciH a3y nepenano 4,2-10° /e TennoTr.

114. I'a3, 3aHnMaBmmii 06beM 11 7 mox gaBnennem 10° [1a Gbi M300apUYECKU HATPeT
ot 20°C 10 100°C. OnpenennTs paGoTy pacIIHpeHHs.

115. B 6amnone emkocThio 24 1 HaxonuTcs Bogopon mpu temmeparype 15°C. Tlocne
TOTO KaK 9acTh BOIOPO/IA M3PACXONOBAIIH, JABICHHE B GalUIoHe MOHH3MIoCh Ha 4-10°77a.
Kakoe koianuecTBo BoJOpoa ObII0 U3PACX0A0BaHO?

116. HaliTn u3mMeHeHHe SHTpONHMM MPH H300apUUECKOM pacIIUpeHuH 4 2 a3oTa OT
o0béma 5 21 10 00BEMa 9 7.

117. Omnpenennuts TeMmmeparypy Tra3a, €CIM CpPEIHssl KHHETHYECKas DSHeprus
TOCTYINATENBHOTO ABHKEHHs ero Monekyi 1,6-107° [,

118. Kakas mons MoJekysn Kuciopojaa o0aiaeT CKOPOCTIMH, JISKAIIMMU B HHTEpBaJe
ot 910 10 911 wm/cex, ecnu Temnepatypa raza 400°K?

119. B kabune Bepronera GapomeTp mokasbiBaeT 675 mm pm.cm. Ha xakoi BeIcOTE

JIETUT BEPTOJIET, €CIIM Ha B3JICTHOW TUIOMIAAKE OapoMerp mokasbiBan 750 mm pm. cm.?
TemnepaTypy BO3/lyXa CUMTaTh HEU3MEHHOM U paBHOU 17°C.

Pa3nen 5. KBantoBas ¢puzuka
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120. TennoBoe n3nyyeHue u moMuHecueHIus. CrieKTpaibHbIe XapaKTEPUCTHKI
TETUIOBOTO U3nydeHus. 3akonbl Kupxroda, Credana-bonpiiMana u 3aK0H CMEIICHHS
Buna. A6contoTHO YepHOE Telo.

121. ®dopmyna Penes-J/»xuHca u «ynabTpaduoneroBas karactpoday. ['unoresa
kBaHTOB. ®opmyina [Inanka. KBaHToOBOE 00BsCHEHUE 3aKOHOB TEIIJIOBOI'O U3YUYEHHUS.
KopryckynsipHO-BOITHOBO# [Tyain3M CBETa.

122. dotoadp ekt u 3¢ ekt Komnrona. YpasHenue DitHiuTeina ast porospdexra.
123. Omnbit bote. TopmosHoe uznydyenue. ['mnotesa ae bpoitnsa. OnbiTel J3Buccona u
Jxepmepa. Audpaxmus mukpoyactu. [Ipunuun Heonpenenennoctu I eitzenbepra.

124. BonHoBas ¢yHKIMS, €e CTaTUCTUYECKUN CMBICIT M YCIIOBHSI, KOTOPBIM OHa

JIOJIKHA Y/10BJIETBOPSTH.
125. CranuonapHoe u HectamoHapHoe ypaBHeHue [llpenunrepa.
126. KganToBas yacTuia B OTHOMEPHOHN MOTCHIUAIBHON siMe. OHOMEPHBIN
MOTEHLMATBHBIN TOPOT U 0apbep.
127. CoctosiHEe MUKPOUYACTHIIB B KBAHTOBOW MexaHHKe. [[oHATHE O BBIPOXKICHUU
SHEPreTUYEeCKUX YPOBHEM.
128. TlpencraBienue GU3HUECKUX BEIMYUH ornieparopamu. OniepaTopbl KOOPIUHAT,
UMITyJIbCa, MOMEHTA UMITYJIbCa, TOTEHIINATbHONW U KHHETUYECKON YHEPTHH.
129. Cramuonapuoe ypaBHenue Llpenunrepa ans aroma Bogoponaa. BoiaHossie
dbyHKIIMM 1 KBaHTOBBIE uncia. [IpaBuiia oT0opa A KBAHTOBBIX MIEPEXOJIOB.
130. CoOcTBeHHBIN MEXaHMYECKHI U MArHUTHBI MOMEHTHI 3JIEKTPOHA B aToMe. OmbIT
[lItepna u ['epnaxa.
131. Crnun-opOuTampHOE B3aMMOeHCcTBHE. TOHKAs CTPYKTYpa aTOMHBIX CIICKTPOB.
132. Crpoenue aTOMOB M NepUOIMYECKasi CCTeMa XUMHUECKUX 1eMeHToB J{.1
Menpeneesa. [lopsaok 3anoaHeHHs! 3JIEKTPOHHBIX 000JI0UEK.
133. BekrtopHas MOzEIb MHOTORJIEKTPOHHOTO aToMa. THIIBI CBSA3EH.
XapaKkTepuCTUIECKUE CIIEKTPHI aTOMOB.

3agauu k pazgeay S

134. Haiitu yacToTy v cBeTa, BBIPHIBAIOIIETO U3 METalIa 3JIEKTPOHbI, KOTOPbIE
MOJTHOCTBIO 3aJIEP’KUBAIOTCS PA3HOCTHIO MOTeHIIManoB U =3 B, ecnu poTodPdext
HAYMHAETCS TIPH JJTMHE BOIHBI cBeTa A = 0,5 MKM.

135. B pesynbrate a¢pdpexra Komnrona ¢poton ¢ sneprueit € = 1,02 M»>B paccesuics Ha
CBOOOJHOM 3JIEKTpOHE Ha yroa @ = 150°. OnpenenuTs 3HEPTUIO & paccestHHOro (oToHa
¥ KHHETUYECKYIO SHEPTuio T 3JIEKTPOHA OTaun

136. [TpoToH 06nanaeT KHHETUYECKOH sHepruel 7, paBHOW YHEPTUU MOKOS Ep.
OmnpenenuTtsb, BO CKOJIBKO pa3 U3MEHUTCS JUIMHA BOJIHBI A 1ie bpoiins nporoHa, eciu ero
KUHETHYECKasi SHEPTHsl YBEJIMUUTCS B n = 3 pasa.

137. .Yactuia B MOTCHIMAIBHOM SIIMKE MUPUHON | HAXOMUTCS B HUA3IIEM
BO30YXJIEHHOM cOCTOSTHIH. OTpeAeTTh BEPOSTHOCTh HAXOXKICHHS YaCTHUIIHI B
untepsaiie ot 0 o 1/2.

138. Yactuia B MOTECHIMAILHOM SIIUKE IIMPUHON | HAXOAUTCS BO BTOPOM
BO30YXJIEHHOM COCTOSTHMH. ONpeAeTuTh BEPOATHOCTh HAXOXKJICHHS YacTUIIBI B
uHTepBaie ot |/3, paBHOyaIeHHOM OT CTEHOK.

139. InuHBI BOJH KOMIOHEHT KEJNTOro AyOJjeTa pe30HAaHCHOHM JIMHUN HATpHS,
oOycnoriieHHOTO TIepexoioM 3P-3S, pasHbl 589,00 u 589,56 uM. HaiiTi BenmuauHy
pacueruienus 3P-tepma B 3B.

140. Bremwmcarh cieKTpaibHbIe 0003HAYCHHS TEPMOB aTOMa BOJAOPO/Ia, MIEKTPOH
KOTOPOT'O HAXOJHUTCS B COCTOSIHUY C TJIABHBIM KBAaHTOBBIM YHCIIOM N=3.

141. Ckonbko M Kakue 3Ha4YCHHsI KBAHTOBOI'O YHCIIA J MOKET UMETh aTOM B COCTOSIHUU
C KBAaHTOBBIMU YKcCIaMu S 1 L, paBHBIMH COOTBETCTBEHHO 2 1 3 ?
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142. Onpenenuth OTHOLICHHUE JUTMHBI BOTHBI A1 J1e bpoiis mpoToHa K JJIMHE BOJHBI
Ay ne bpouns a-uacmuywl, TPOMEAININX OJUHAKOBYIO YCKOPSIOIIYIO Pa3HOCTh
norennmanos U =11B.

143. OrnpenenuTh OTHOIICHHE ITTMHBI BOJHBI A1 11e Bpoiisis mpoToHa K IJTMHE BOJIHBI
Ay ne bpouns a-uacmuywl, TPOMEAININX OJUHAKOBYIO YCKOPSIOIIYIO Pa3HOCTh
norennuanos U =11B.

144, Cpennee BpeMsi KU3HH aTOMa B BO30YXJICHHOM COCTOSTHUU At ~ 108 ¢. [Tpu
Mepexo/ie aToMa B HOPMaJIbHOE COCTOSIHUE UCITYCKAaeTCs POTOH, CPEIHSSI IJTHHA BOTHBI
(1) xotoporo paBHa 400 Hm. OLIEHUTH €CTECTBEHHYIO MIUPHHY AA H3IydaeMoi
CIIEKTPAJILHOM JIMHUH, €CIU HE TIPOUCXOIUT €€ YIIUPEHHUS 32 CUET APYTHX MPOIECCOB.

145. MOHO3HEpPreTUYECKU IMMy40K AIEKTPOHOB, MPOLIEAIINX YCKOPSIOIIYIO Pa3HOCTh
noteHimanoB U = 20 kB, BEICBEUUBAET B LICHTPE YKpaHa MICKTPOHHOIYYEBOH TPYOKH,
niuHa Kotopoi | = 0,5 m, naTHO paguycom I = 1073 em. [Tonb3ysick COOTHOILIEHUEM
HEOIPEACIICHHOCTEH, ONPEICINTh, BO CKOJIEKO Pa3 HEOMPEIEICHHOCTh AX KOOPINHATHI
9JIEKTPOHA Ha SKpaHE B HAMPABJICHUH, IEPIICHIUKYIIPHOM OCH TPYOKH, MEHBIIIE
paamyca I sTHa.

146. Haiiti mocrosiaayto Ilnanka h, ecim u3BECTHO, YTO 37I€KTPOHBI, BHIPHIBACMBIC M3
MeTaJlJla CBETOM C JUTMHOW BOJIHBI A3 = 3,6 MKM, TIOJTHOCTBIO 33JICPKUBAIOTCS PA3HOCTHIO
MOTCHIUATIOB Uy =6,6 B, a BBIPBIBAEMbIC CBETOM C JJIUHOW BOJHBI Ay = (0,65 mrxm —
Pa3HOCTBIO MOTEHIIUANIOB Uy =16,5 B.

147. HaiiTi yacToTy v cBeTa, BBIPHIBAIOIIETO U3 METaIA JIEKTPOHBI, KOTOPbIE
MOJTHOCTBIO 33/ICPKUBAIOTCS Pa3HOCTHIO TOTEHIMANOB U =3 B, eciiu poTodapdext
HAYMHAETCS TIPU JUTMHE BOJHBI cBeTa A = 0,5 Mkwm.

Pa3nes 6. OcHoBbl GU3NKH A/APa U 3JIEMEHTAPHBIX YaCTHUII.

148. CtpoeHue aTOMHOTO sijipa. SlnepHbie cuibl. DHeprus cBs3u sapa. JedexT macchl.
149. PannoakTMBHOCTS.

150. Snepusle peakunu. Peaknuu neyieHns U CHHTE3a.

151. DneMeHTapHble yactullbl. Kiaccudukanus sneMenTapHbix yacTuil. [IpeBpamienue

HaCTHII. 3aKOHEI COXpPAaHCHUA B MUPC DJICMCHTAPHBIX YaCTHUII.

3anaum k pasaeny 6

152. Ha3zoBute cumBoanueckue 0003Ha4EHUS si/Iep U30TOIOB BOJIOPO/IAa M HA30BUTE
uX.

153. Hcnonb3ys cootHomenne Z=A/2, KOTOpOe CIPaBEATUBO /Il MHOTHX JIETKHX
A7ep, ONPENETUTh CPEIHIO 00BEMHYIO IUIOTHOCTH 3apsiia spa.

154. Sapo Gepunus 4/ Be 3axBatiiio snekTpon u3 K-o6onoukn atoma. Kakoe sapo
obpasoBaiiock B pe3ynbTaTe K-3axBara.?

155. JlBa sipa remus o He CIMTHCH B OJHO SUIPO, M IIPH 5TOM GBI BBIGPOLICH MPOTOH.

VYKaxuTe AP0 KAaKOTo 3JIeMEHTa 00pa30Baioch B pe3ybTaTe TAKOTO MPEBPAIICHHS.

156.11pu u3ydyenuu xkonedanuil pU3MUECKOro MasiTHUKA OBUTM U3MEPEHBI IEPUOJT
KOJIEOAHUH, a TAK)Ke YIIIOBOE OTKJIOHEHHUE OT MOJIOKEHHS PABHOBECHSI B MOMEHTBI BpEMEHHU
0, T, 2T,... 3anummure GopMyIy, ONUCHIBAIONIYIO YKa3aHHYIO 3aBUCUMOCTb. OOBSICHHUTE,
KakuM 00pa3oM rpadudecKku onpeaeanTb KodOPHUIIMEHT 3aTyXaHus TAKUX KOJIeOaHU
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157.Mccnenyercst 3aBUCHMOCTh MOITHOCTH TETIOBOTO M3JIYUYCHHsSI OT aOCOFOTHON
TEeMIEpaTyphl. 3anummmTe GopMyITy, OMUCHIBAIOIIYIO YKa3aHHYIO 3aBUCUMOCTh. OOBIICHUTE,
KaKH1e€ BCIINYNHBI cneﬂyeT OTJIOXUTH Ha OCAX, LITO6I)I OHpeI[CJII/ITB II0Ka3aTECJIb CTCIICHU
abconmroTHOU Temnepatypsl B 3akone Credana-bonpimana.

158.Mccnemyercst 3aBUCHMOCTD BPEMEHH TIaJICHHSI TeJla B ITOJIC TSDKECTH OT BBICOTHI, C
KOTOPO# oHO nanaet. Kakue BeIMYMHBI CIeyeT OTIOXKUT Ha OCSIX KOOPJIUHAT, YTOOBI
OTIPEICIIUTh YCKOPeHHE CBOOOIHOTO MajeHus? M3o00pa3ute Ha rpaduke 3aBUCIMOCTH,
KOTOpbIe Bl 0kumaere moyduTs B CiIy4ae, KOTia MOKHO IMpeHeOpedb CUIon
COIIPOTUBJICHHUA U B TOM CJIy4dac, KOra CUJIy COIPOTHUBIICHUA HGO6XOIII/IMO YUYUTBIBATBH, HO
MOYKHO CUUTATh €€ MMOCTOSTHHOM.

159.1Tpu uccnenoBanuu Gorodddexra ObLIO0 UZMEPEHO 3aICPIKUBAIOIICE HAMIPSIKCHIEC B
3aBUCHMOCTH OT YaCTOTHI ITAJIAI0LIET0 CBeTa. 3anuInTe (OpMyITy, OIMUCHIBAIOLIYIO
YKa3aHHYIO 3aBUCUMOCTD. O6T)$ICHI/IT€, KaKune BCJIIMYUHBI CIICAYCT OTJIOKUTH HA OCAX, 4TOOBI
OIPEICTUTD 110 TUM JaHHBIM MOCTOSHHYIO [1aHka U paboTy BeIXO/A.

160. [ToTenuuman nosusi, co3aaBa€MOro HEKOTOPOM CUCTEMOM 3apsA0B, UMEET BUA: [ (p=
-axy, a>0. Haiinure Moynb HanpsiK€HHOCTH noJisi. Hapucylite sKBUIOTEHIIMAIbHbBIE
MOBEPXHOCTU. Y KAKUTE, KAKOBO B3aMMHOE PACIOJIOKEHUE IKBUITOTEHIIMAIbHBIX
MOBEPXHOCTEU U CUJIOBBIX JIMHUM.

161. Bcnencrsue uaMeHeHHs TemMepaTypbl aOCOJIFOTHO YEPHOTO Tella MAKCUMYM
CHEKTPAJIbHOM MJIOTHOCTU SHEpreTHUecKkoi cBeTuMocTi cmectuics ¢ 400 um Ha 800
HM. Bo ckonbko pa3 usmeHnniace Temreparypa? Hapucyiite rpaguk 3aBucCMMOCTH
CTEKTPAIbHOM TUIOTHOCTH YHEPTETUIECKON CBETUMOCTH OT JJTMHBI BOJTHBI IIPH
OIIpeJIeIEHHON TeMIieparype.

162. Bol umeere nosnsipuzatop. OObsICHUTE, KAKUM 00pa30M ONPEENIUTh CTENEHb
MOJIAPU3aLMU YaCTUYHO-TIONSPU30BAaHHOIO cBeTa? B KakoM ciiyyae cTeneHb
nojsipuzanuu pasaa 07, 1?

163. [lycTh B 01HOM TOJIOBUHE TEIJIOM30JIMPOBAHHOIO COCY/IA, PA3ACI€HHOTO
MEePEropoOJIKOi, HAXOIUTCS UACATbHBIN ra3, B IPyroi mojioBuHe — BakyyM. [locie
yIaJIeHUS TIEPErOPOIKA HAYMHAETCS TIPOIECC pacIIupeHus raza. B KoHIe KOHIIOB, OH
MpeKpamaeTcs. Y CTaHOBHUTE, U3MEHUTCS JIM aOCOJTFOTHASI TEMITEPAaTypa U SHTPOTHS ITPU
TakoM Tporiecce. Eciin H3MEHHTCS, TO YBETMIUTCS. WIIH YMEHBIITUTCS?

164. a) OnuumTe OCHOBHYIO Ueto omnbITa [[3Buccona u Jxepmepa.

165. 0) VY3Kuili My4OK MOHOZHEPTeTUYECKHUX SJIEKTPOHOB MaJaeT MOJl YIIIOM
ckonpxernst 30 0 Ha €CTECTBEHHYIO I'PaHb MOHOKpHUCTAJIIA altoMuHus. Paccrosinue
MEXy COCEAHUMU KPUCTAININYECKUMHU INIOCKOCTSAMH, NTapajuIeIbHbIMU ATON I'PaHU
moHokpucrtaiia, d=0,20 M. [Ipu HEKOTOPOM YCKOPSIOMIEM HANIPSHKCHUH HAOJII01an
MaKCHMYM 3€pKaJIbHOI'O OTPAKEHUS YETBEPTOro nopsiaka. OLEHUTE HUMITYJIbC, KOTOPBIM
o0Jaziany SJIEKTPOHBI.
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166. a) UtoOs! onpeiennth K03 duuueHT TpeHus K Mex 1y 1epeBIHHBIMU

IOBCPXHOCTAMU, 6pyCOK MMOJIOKHJIN HAa JOCKY U CTAJIM NIOAHHUMATh OJJWH KOHCH JOCKHU OO

TEX I10p, IT0Ka OPYCOK HE HayaJl 0 Hel CKOJIBb3UTh. DTO MPOU3O0IILIO [IPU YIJIe HAKJIOHA
0
nocku 45°. Onpenenure K03()UIUESHT TPEHHUS.
167.

0) [lepeunciuTe 3aKOHBI, KOTOPHIC OMUCHIBAIOT JIBIYKEHUE OpPYyCKa 10 HAKIIOHHOM
IJIOCKOCTH?

168. a) Chopmynupyiite TeOpeMy 0 paBHOPACIIPECICHIH YHEPTHUH 110 CTETICHIM

CBOOO/EI.

169. 6) OnpenenuTe KWHETUYECKYIO SHEPTHIO, TPUXOIAIIYIOCS B CPETHEM HA OJHY

CTETEeHb CBOOOIBI MOJICKYIIBI a30Ta, ipu TeMreparype 500 K, a taxke cpenHioro

KMHETHUYECKYIO SHEPIHIO MTOCTYNATEIbHOTO JBM)KEHUS, BpAIlaTeIbHOTO JABMKEHUS U
CpeZiHee 3HAUYEHUE MOJIHOW YHEPTUU MOJIEKYJIBI.

170. a)3anummure pacnpeaeneHue bonpimana.

171. 0) Omnpenenute BHICOTY, HA KOTOPOM KOHLIEHTPALKs a30Ta YMEHBIIAETCS B € pas.

Cuuratse, yto Temnepatypa T=280 K u He 3aBUCUT OT BBICOTHI.

172. a) [Ipu ocBenennu AudpaKMOHHON PEHIETKHA OETIBIM CBETOM CIIEKTPHI BTOPOTO U

TPETHETO MOPSAAKOB OTYACTH MEPEKPHIBAIOT APYT Apyra. OnpenenuTe IJIUHY BOJIHBI B
CIIEKTPE BTOPOTo MOPsIKa, HA KOTOPYIO HakiajbiBaeTcsa ¢uoneroBas rpanuia (400 Hm)

CIIEKTPA TPETHETO MOPSIKA.
173.

6) OnumyTe NpUHUMI PpaboThl yCTPONUCTB, UCHOIB3YEMBIX ISl pa3IOKEHUS

CBETa B CMEKTP. YKAKUTE BEJIMYMHBI, KOTOPbIE XapaKTepU3YIOT paboTy TaKUX
prOOpOB.

174. Be1 pacnionaraere MusImamMrnepMeTpoM U HaOOpPOM pe3UCTOPOB.

a)HapHcyﬁTe CXEMBbI MMOAKIIOYCHHA MUJIJIUAMIICPMETPA NP UCITIOJIB30BaHUH €TI0 B KAYECTBC
aMIIepMCTpa U B Ka4€CTBC BOJILTMETPA.

b) [Monyunte hopmyny i pacueTa CONPOTUBIICHUS IIIYHTA [Tl YBEITMYCHUS Mpe/iesia
W3MEepeHH s CHIbI TOKa B K pas.

175. Ha pucynke npusesieH npumep o0pabOTKH IKCIEPUMEHTAIbHBIX TaHHBIX.

CrenaiiTe BBIBOJ OTHOCUTENBHO CBSI3U MEXKY Cy4allHbIMU BeJIMYUHAMU X U y?
OueHuTe apaMeTpbl TON CBSI3H.
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176. Ha pucynke npuBeaeH npuMep 00pabOTKH IKCTIEPUMEHTAIBHBIX TaHHBIX.
[TpoBepsieTcs aeKBaTHOCTh JTMHEHHOM MoJienH : Y=axX+h. OueHuTe BeluunHy a U e€
CIIy4YaliHYIO MTOTPEIIHOCTbD.
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[Ipu cpaue »sK3amMeHa, CTYOEHT MOJy4aeT TPU BOIpoca M 33Jady U3 IEpPEeyHs,
MPUBEICHHOTO BBIIIIE.

Bpems noaroToBKu CTyJeHTa K YCTHOMY OTBETY Ha BOIIPOCHI - 10 45 MUH.

5. Meronnueckne MarepuaJbl IJisl ONpeJejieHUs] NMPouelyp OLEHUBAHUS 3HAHMI,
YMEHHI U HABBIKOB, XapaKTePHU3YIOLIUX ITANbl GOPMHUPOBAHUA KOMIIETECHIIHI.
HpOMe)KYTO‘IHaSI arrecrtanud 10 JUCHUIIIMHE TIPOBOAUTCA B COOTBETCTBUU C

tpeboBanusimu CTII CTO CII6I' TU(TY) 016-2015. KC YK/IB INopsnok mpoBeaeHus 3a4€TOB U
HK3aMEHOB.
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