[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOANMUCHI0
WUHbopmaumsa o Bnagenbue:

®WO: Metposckas AHHa BukTopoBHa
[omkHocTb: [upekTop

[ata nognucanus: 24.07.2026 13:42:50
YHUKanbHbIA MPOrpaMMHbIA KIKOY:
798bda6555fbdebe827768f6f1710bd17a9070c31fdc1bbabac5a1f10c8c5199

Tpunoscenue 6 k 0cHO8HOI NPOPeccUOHATLHOU 00PA3Z08AMENBHOI NPOSPAMME
no Hanpasnenuro noocomosku 38.03.07 Tosaposedenue,
HanpasneHHocmy (npogus) npoepammel Tosaphas 3xchepmusa, OYeHOUHAsA 0esmenTbHOCIb
U ynpasnenue Kauecmeom.

MuHuCTEpCTBO HAYKH U BbicIIero oopasosanusi Poccuiickoii ®@enepanun

(deaepanbHOE rocy1apcTBeHHOE OI0KeTHOE 00pa30BaTe/IbHOE YUPeKICHHEe
BbICLIET0 00pa30BaHMsA
«Poccuiickuii 3xoHoMuYeckuil yausepcuretr umenu I'.B. Ilinexanosa»

(DaKyJ'H:TeT 9KOHOMHWKH, MCHCIPKMCHTA U TOPTOBJIN

Kadenpa ToBapHOIi 3KCIEPTU3BI, TEXHOJIOTUU TOPTOBJIHM U PECTOPAHHOTO OM3HECA

OLOEHOYHBIE MATEPUAJIbBI
O AMCIUIIVIMHE «®PU3UKA»

Hanpasaenue noaroroskn 38.03.07 ToapoBeaenue

HanpasienHocts (mpoguiab) nporpammsl «ToBapHasi 3kcnepTru3a, OneHOYHast Jes-
TeJbHOCTh U YIIPaBJIeHHE KAYeCTBOM.)

YpoBeHs Bbiciero oopasosanus  bakanaspuam

T'ox navaua noarorosxu 2026

Kpacuomap —2025.



CocraBuTenb:

K.T.H., JIOIICHT, JIOIICHT KadeIpbl TOBAPHOU IKCIEPTHU3bI, TexHOJIOoruu Topros- B.I1. JlaHbko
JIM U PECTOPAHHOTO OHU3Heca

OneHouHble MaTepHaibl 0100pEHbI Ha 3acelaHiH Kadeapbl TOBApHOW IKCIIEPTH3bI, TEXHOIOTUN
TOPrOBJIM U pecTopaHHoro 6usHeca mpotokon Ne§ ot 20.03.2025 r



OIIEHOYHBIE MATEPHAJIbI

o JUCHUILINHE «DU3NKa»

MNEPEYEHb KOMIIETEHIIUHI C YKASAHUEM PE3YJIbTATOB OBYUEHUS 1
I9TAIIOB UX POPMUPOBAHUA 110 JTUCHUIIJIMHE

HaumenoBanmue
®DopmMupyeMbie KOMIIe- HNuaukaTopsl 10CTHAKE- Pe3yabTaThl 00y4yeHus: (3HaHUSA,
. KOHTPOJIUPYEMBIX
TEeHIUH HUS KOMIeTEeHIH i YMEHHS)
pa3/esoB U TeM
1 2 3 4

OIIK-1. Crocoben
MPUMECHSITH €CTe-
CTBCHHOHAYYHbBIC U
SKOHOMHUYCCKHE 3Ha-
HUS TIPH PEIICHUN
PO eCCHOHATBHBIX
3a1a4 B 00J1aCTH TO-
BapOBEICHUS

OIIK-1.1. ITpumens-
€T 3HaHUS ecTe-
CTBEHHOHAYYHBIX
JTUCIUIIIAH B TIPO-
(eccuoHanbHOM nes-
TEITbHOCTH

OIIK-1.1. 3-1. 3mHaer ecre-
CTBEHHOHAYYHBIE JTUCIUTUIHHBI
B o0beMe, HEOOXOOMMOM A
poeCCUOHAIIBHON JIeATEIbHO-
CTH

Tema 1. ®duzu-
YECKHE OCHOBBI
MEXAHUKHU

Tema 2. Morne-

KynspHas Gu-

3WKa ¥ TEPMO-
JTIMHAMUKA

Tema 3. Dnek-
TPUYECTBO H
MarHeTus3M

Tema 4. dusuka
KoJieOaHuil u
BOJIH

Tewma 5. KBan-
TOBAst U aTOM-
Has Qu3MKa

OIIK-1.1. ¥-1. ¥meer npume-
HATb Ha IIPaKTUKE OCHOBHBIE
3aKOHBl ~ €CTECTBEHHOHAYYHBIX
JUCLUIUINH

Tema 1. duzu-
YECKHUE OCHOBBI
MEXaHUKH!

Tema 2. Mone-

KynsipHas ¢u-

3MKa U TEPMO-
JMHAMHUKa

Tema 3. Dnek-
TPUYECTBO U
MAargeTus3M

Tema 4. dusuka
KoJIeOaHuil u
BOJIH

Tema 5. KBan-
TOBAsI U aTOM-
Has Qu3MKa




METOAAYECKHE MATEPUAJIbL, XAPAKTEPU3YIOIIUE 3TAIIBI
POPMUPOBAHUA KOMIIETEHLHHUA

IlepeyeHb yueOHBIX 32IaHUIA HA AyAUTOPHBIX 3aHATHAX
Bonpocsl 11 MpoBeieHUs1 ONPOca 00y4ar0MIUXCS

Tema 1. ®u3nyecKkue 0CHOBBI MEXaHUKH
Nuaukarop noctuxenns: OINK-1.1.

Jladoparopnasi padora Ne 1 «OnpenesieHue NOrpemHOCTe Npu U3MepeHnsix»
1. Kak onpenensiercs BeIMUMHA CUCTEMAaTUYECKON OIIMOKH.

2. Kak onpenensercs BeTU4YMHA CIy4aiHON OMMOKY MPsIMBIX U3Mepenuii. Ha uro yka3bl-
BaeT BEJIMYMHA JOBEPUTEIHLHOIO UHTEPBAJA.

3. BbIpa3uTh nOBEpUTENbHBIA MHTEPBAJ BEIUYMHBI Z, OJYYEHHON NMPU KOCBEHHBIX W3-
MEpEHHSIX, Yepe3 IOBEPUTEIbHbIC HHTEPBANIBI BENUYHUH X, Y, 1, I, U, V, N, MOIy4eHHBIX B MPSIMBIX
U3MEPEHUSX JUIS CIEYIOIIUX 3aBUCUMOCTEH:

a)z=mr?-h;6)z=r(¢ -yt U —v?): B) z = x> cosy.

4. Kak n3o0pa3utcs Ha rpaduKe MOTrPelIHOCTh BEIUYHUHBI, OTJIOKEHHOM BIIOJIb OcH adc-
IycCC.

JlabopaTopnasi padora Ne 2 «MccaenoBanue KOCOro yaapa 0 HAKJIOHHYIO ILIOC-
KOCTb»

1. Yro Takoe KO3(PUIMEHT BOCCTAHOBIEHUSI CKOPOCTH, KaKOBa METOJUKA €ro Ompese-
JIEHUs B TaHHOM padoTe.

2. 3anucaTh 3aKOH JIBI)KEHHUS IIapHKa MEXAy NEepBbIM U BTOPBIM COYAApPEHUSMHU C
HAKJIOHHOH IUIOCKOCTBIO KOOpJAMHATHBIM criocoboM. Kak ompenenuts pacctosHue X u Bpems t
MEXY ATUMHU COyTapEeHUSIMH.

3. CopmynupoBaTh 3aKOH COXPAHEHHS MOJTHOW MEXaHHUYEeCKOW sHepruu. Kak oH mpu-
MEHsIeTCs B JaHHOM paboTe.

JlabopaTopnas pabora Ne 3 «Ynpyruii yaap mapos»

1.B kakux ciyyasx cucreMa mapoB OyneT3aMKHYTOM.

2.ChopmynupyiiTe 3aKOH COXpAHCHHS HMITYJIbCA CUCTEMBI.

3.CoxpaHsieTcst 1 UMIYJIbC CUCTEMBI I1apoB nocie ynapa? [louemy?

4.Bun ynapa B manHou pabote. [Ipoananusupyiite monydeHHbIH K03PPUIIUEHT BOCCTa-
HOBJICHHSI SHEPTUH.

5.Korya nonHass MexaHW4YecKasi SHEPTHsl CUCTEMBI cOoXpaHsieTcs? PaBHBI M KMHETHYe-
CKHE SHEPTUH CUCTEMBI LIIApOB JI0 U 1ociie yaapa?

6.MosxeT 1 B HEKOTOPOH CHCTEME HE COXPaHAThCS MEXaHUIeCKast SHEPTHS U OCTaBaThCs
MOCTOSTHHBIM MOMEHT MMITYJIbCa.

7.BpiBeiuTe pacueTHbIe GOPMYIIBI CKOPOCTEH IIApOB MOCIE yaapa.

JlabopaTopnasi padora Ne 4 «OmnpenesieHHe MOMEHTOB HHEPIUM METOI0M KoJjeda-
13070763

1. KakoB ¢u3uueckuii CMbIC MOMEHTa HHEPIIMH MaTepHaAbHONW TOYKH, TBEPOTO Tela.

2. Kak BBIYMCINTE MOMEHT MHEPIHH TeJla OTHOCUTEIFHO OCH, MPOXOJIAIIEH Yepe3 eHTp
Mmacc.

3. Chopmymnupyiite Teopemy IllTetinepa.



4. BeiBeauTe CBSA3b MEX1Y MaKCUMAJIbHOM yIJIOBON CKOPOCTBIO CTEPKHSA M aMILIUTYAON
ero KoyiebaHuii.
5. Ionyuute dopmyny I pacueTa MOMEHTA WHEPLIMH IIapa, KOJbI[a, CTEP>KHS OTHOCH-
TEJIbHO OCH, TPOXOSIIEH Yepes LEHTpP Macc.
JlabopaTopnas paGora Ne 5 «OnpenesieHne paguyca KpUBH3HbI BOTHYTOH IOBepX-
HOCTHM METO/I0M KAaTaloLIerocs mapuKa»
1. VI3 kakux COCTaBJIAIOIINX CKJIAbIBACTCS MIOJIHASL DHEPIHS ILIAPHKA.
2. Korna coxpansietcs rnoyiHas MexaHu4ecKas YHeprusl.
3. Kak HampaBieHbl CKOPOCTh U YCKOPEHHE LIEHTPa Mace II1apuKa.
4. YKaxxuTe MOJ0KEHHUE 1apruKa, B KOTOPBIX €ro IeHTp OyAeT UMETh:
a) MaKCHMAaJIbHOE YTIIOBOE YCKOpPEHUE; 0) MAaKCUMATBHYIO JIMHEHHYIO CKOPOCTH;
B) TaHICHIMAJILHOE YCKOPEHUE, paBHOE HYIIO; I') HOpMAJIbHOE YCKOPEHHE, paBHOE HY-
mo.  OOBsICHHUTE Ball BBIOOP.
5. Kakoii Buj uMeeT AMHAMUYECKOE YpaBHEHHE KOJeOaHUi MIapuKa.
6. ChopmynupyiTe yCIOBUs, PYU KOTOPHIX BO3HUKAIOT TAPMOHUYECKUE KOJICOaHUSI.
7. [loueMy yroma OTKJIOHEHHUS IIapuKa (0T MOJIOKEHUs PAaBHOBECHS) JOJKEH ObITh Mall.

Tema 2. MoJiexyJisipHasi pU3UKA U TEPMOAUHAMHUKA
Hupukarop noctuxenns: OINK-1.1.

JlabopaTopHas padora Ne 6 «Bi1a:xkHOCTH BO3/1yXa U METO/IbI €€ U3MepPeHnsI»
1. B yem 3axirouaercs CymHOCTh TICHXPOMETPHUECKOTO METOJa ONPEICIICHHS BIaXKHO-

CTH.
2. I'me u xak ycTaHaBIMBAETCS TICUXPOMETP.
3. KakoBbl ipaBuiia HaOIIOICHUS TI0 TICUXPOMETPY.
4. B uéMm 3aKIr04aeTcsi OCHOBHOE OTJIMYME aCIUPALMOHHOIO TICUXPOMETPA OT CTAaHIIUOH-
HOTO.

5. KakoBo ycTpOHCTBO BOJIOCHOTO TUTPOMETPA.

6. AGCOMIOTHAs BIAXHOCTB BO3yXa paBHa 18,6 r/M°. ONpenenTh yIpyrocTh BOISHOTO
napa Ipu Temieparype Boszayxa +25,5 °C.

7. OnpenenuTh TOUYKY POCHI, €CITU OTHOCHUTENIbHAS BIAXKHOCTh cocTaBisieT 70 %, a TeM-
neparypa +5,6 °C.

8. Ompe/IeuTh KOMHYECTBO BOISHOTO Mapa, COepiKaIIerocs B 1 M° BO3IyXa, ecll Je-
¢unut BraxkHocTH pasex 0,5 MM, a Temneparypa — 2,5 °C.

9. B 1 xr Bo3myxa couepkuTcs 5 r© BoasHoro mapa mnpu Temneparype 20 °C
u atMocepHom aasnenun 1008 rlla. Onpenenuts OTHOCUTENBHYIO BIaKHOCTh BO3yXa M Jie-
(UIUT BIAXKHOCTH.

JladopaTopnasi padora Ne 7 «OnpenesieHue nokasareis aauadarsl Merogom Kiiemana u
de3opmar»

1. Cdopmynupyiite |-e Hauaso TEPMOAMHAMUKY U 3aHILNTE €ro IS HIealbHOro rasa.

2. Kakoit ra3 MoKHO cuuTaTh uaeadbHbIM. OT KaKuX TePMOAMHAMUYECKHX MapaMeTpOB
3aBHCHUT BHYTPEHHSISI SHEPTHs UI€aIbHOr0 ra3a U YTO OHa OMHUCHIBAET.

3. Kakue BeTMUMHBI BXOJAT B YpaBHEHHE COCTOSIHUS UI€ATBHOTO rasa.

4. JlaiiTe ompeeneHUe TEIIOEMKOCTH. UeM OHa OTIWYAeTCsl OT MOJIIPHOM U OT yJeIbHOM
TEIJIOEMKOCTEMN.

5. Tloyemy nnsi pa3HBIX MPOLECCOB BEIMYMHA TEINIOEMKOCTH OJHOM M TOH e cucrema
pa3ianyHa.

6. Kakue Bemu4nHBI CBSI3bIBACT ypaBHEHUE Maiiepa v Kak ero MmojayduTh.

7. Kakoii mporiecc Ha3bIBaeTCs aInadaTUIECKUM, TTOJIUTPOITHYECKUM.



8. Jokaxure, 4T0 M300apuUeCKUil, M30TEPMUUYECCKUNA U U30XOPHUUECKUI MPOLIECCHI SBIIS-
I0TCS YACTHBIMH CITy4YasiMU TOJTUTPOIHYECKOTO.

9. Kak Ha nmpakTuKe OCyIIECTBUTh aInadaTHUYECKUI MPOLIECC C Ta30M.

10. BeiBenute ypaBHenue Ilyaccona mist annabaruueckoro mpoiecca. Uto Takoe mokasza-
TeJb aanabaThl.

11. neanbuplii Ta3 pacmmpsercs (CKUMaeTcs) aauadaTudecku (M300apHyuecKd, U30Tep-
MUYeckH). UTo mpHu 3TOM MPOUCXOAUT C JABICHHEM, 00BEMOM, TEMIIEPATypOl M BHYTPEHHEH
sHepruen raza. Hapucyiite mpumepHsie rpaduKu 3TUX TIPOLIeccOB Ha auarpammax a) T - p; 6) T
-V;B)p-V.

12. 3anmummTe BhIpaXkeHue BHyTpeHHel sHepruu, teruioemkocreit Cp,C,, u nokasarems

annadaThl B MOJICKYIIIPHO- KHHETHYECKON Teopuu. Kak OHM 3aBHCAT OT 4Hcia CTENeHel CBOOO-
bl | MOJIEKYJT Ta3a.

13. BnaxxHocTh BO37yXa B KOMHAT€ HauyMHAET BO3pacTaTh. UTO MPU ITOM NMPOUCXOAUT C
€ro IJIOTHOCTBIO M IOKAa3aTeeM aanadaThl.

14. Kakue mporecchl ¢ BO3ayxoM B 6ayutoHe b Ha puc.3 - 2 mpouCXOAsT NP BBITOJTHEHHH
paboThI: a) IpHU HAaKaYMBAHUU BO3/yXa; 0) MpH OTKpbIBaHUM KpaHa K; B) mpu ero mocnemyromeMm
3aKkpbIBaHuU. [loueMy UMEHHO 3TH MPOLIECCHI.

15. B kakoii MOMEHT CJIeJlyeT IUIOTHO 3aKpPbITh KpaH IPH BBINOJIHEHUU paboThl. [lodemy
JIaBJIEHUE BO3yXa B 3aKPHITOM COCY/E HAUMHAET CHOBA BO3PACTaTh O BEIMYHUHBI py. B Kakoii
MOMEHT U I10 KaKOH MPHYMHE 3TOT POCT JaBJeHHUs npekpamniaercs. [louemy nasieHue p; He Mo-
JKET BO3pacTaTh O NEPBOHAYAILHOW BEIIMYUHEI P .

16. BeiBeuTe ypaBHEHHs Ul ONpeeIeHHs MoKa3aTess agquadatsl Y . JJokaxkuTe 3TOT Bbl-
BO/I.

17. Kak uzmepsieT naBieHue Bo3ayxa B 6amuione manoMmerp M Ha puc. 3-2.

18. ITouemy SKCHEpHMEHTANBHO OIpezeisieMas BEIMUMHA TOKa3aTeast Y MeEHbIIE Teope-

tudeckoii. Kakoii oHa momkHa ObITh corinacHo Teopur. OObsICHUTE TPUUUHBI PACXOKICHUS.

JlabGopaTopHnas padora Ne 8 «Onpenenenne kod(pPpuumeHTa NOBEPXHOCTHOIO HATH-
’KeHUs BOJAbI METOI0M OTPbIBA KOJIbIA)

1. Kak 0OBSICHUTD CTpeMIIEHUE KUKOCTH COKPATUTh CBOIO CBOOOHYIO MOBEPXHOCTb.

2. Ha uro 3aTpaunBaeTcs paboTa mpH yBEIUYEHUH MTOBEPXHOCTH KUIKOCTH.

3. Jate nBa ompezeneHus Ko3hdUIIMEHTa MOBEPXHOCTHOTO HATsKEHUsA. EAuHUIBI ero
WU3MEpEHMUS.

4. BeiBecTu pacuetnyto Gopmyny koddduireHTa moBepXHOCTHOTO HATSHKCHHS.

5. Kak HampaBieHa cuiia MOBEpXHOCTHOI'O HATSXKEHUS] B MOMEHT OTPbIBa KOJIbLIA.

6. Kak 1 oT 4ero 3aBUCAT CHJIbI MOJIEKYJISIPHOTO B3aMMOJECHCTBUS U KO3(PPUIUEHT MO-
BEPXHOCTHOT'O HATSKECHHUS.

7. MoHO 1 onpeieTuTh KO3(P(GUIIMEHT TOBEPXHOCTHOTO HATSHKEHHS METOJIOM OTPHIBA
KOJIbIIA, €CJIM KUAKOCTh HE CMAYMBAET KOJIBLIO.

JlabGopaTopHas padora Ne 9 «omnpenenenue kKo3(pPpuumeHTa BAZKOCTH KHIAKOCTH 10
Meroay CTokcay

1. Hantucatp ob1iee BbIpaxeHue JUIsl BI3KOW CHIIbI U IPOUJUTIOCTPUPOBATEH YEPTEIKOM.

2. Jlath omnpezeneHue AuHaAMHUYecKoro kKo3dduuumenra Bszkoctu. KakoBa eauHuna ero
n3mepenus B CHU.

3. Kakue cunbl 1eHCTBYIOT Ha IIAPUK, JABUKYIIANUCS B TIULEPUHE.

4. ITouemy pucka 1 goJPKHA HAXOAUTHCS HECKOJIBKO HUYKE TTOBEPXHOCTH KUIKOCTH.

5. BeiBecTH pacueTHyIo (GopMyiTy AUHAMHYECKOT0 KO HHUIIMEHTA BI3KOCTH |L.

6. Kak BS3KOCTB JKHJKOCTH 3aBUCUT OT TEMIIEPATYypPHI.

JlabopaTopnasi pabora Ne 10 «omnpenejieHne BSI3KOCTH BO31yXa, CpeAHEH JJIHHBI
CcBO0OHOIO0 npodera MoJieKkyJ u uX 3GPeKTUBHOTO JMaAMeTPa»

1. UTto Takoe BSI3KOCTh raza (KUIKOCTH).



2. Yro Takoe cpenHsis JJIMHA CBOOOIHOTO MpoOera MOJIEKYIbI Ta3a U OT Yero OHa 3a-
BHUCHT.

3. Haiite onpenenenue >pdexTuBHOrO AuameTpa mojiekyi. [louemy s dexkTuBHbIH
JTuaMeTp Bcera 00bliie HCTHHHOTO.

4, CdopmynupyiiTe TOHATHE MOJETH UCALHOTO Ta3a. 3anuimnTe ypaBHeHne MeH-
neneeBa-Knaneiipona.

o. B uewm 3akmrouatorcs 3akoHbl J[anbToHa 1 ABOTaIpo.

6. Jlaite omnpeneneHne cpeaHer apudMETHUECKOW, CpEeIHEH KBaapaTHYHOH |
HanboJiee BEpOSITHOM CKOPOCTEN MOJIEKYJI.

7. Urto Takoe yuciao ABoraapo u yucio Jlommuara.

8. Cnenaiite BbIBOA hopMyIt st </1>, o,n.

Tema 3. DJIeKTPUYECTBO U MAaTHETU3M
Nuaukarop nocruxenusi: OINK-1.1.

JlaGoparopHasi padora Ne 11 «MocToBo# MeTOX H3MepPeHUii»

1. V3MeHuTCs M yclioBHE PaBHOBECHSI MOCTA, €CJIM FaIbBAHOMETP M MCTOYHUK TOKA ITOMe-
HSTH MECTaMH.
2. Kak ¢opmymupyrorcs 3akons! Kupxrodga.
3. BriBeute ycoBre paBHOBECHS MOCTA, MCTIONB3Ys 3aKoHbI Kupxroda.
4. 3anummre GOpMyIy U ONPEAETICHHUs CONMPOTHBIICHUS Y4acTKa IIeTH, COAepKa-
IIEro MMOCJIEJ0BATENbHO WIIH NMApaJUIEIbHO COSIMHEHHBIE PE3HCTOPBL.

JlabopaTopnas pabora Ne 12 «M3y4eHue siBJIeHUsI JJIEKTPONPOBOAHOCTH M ONpese-
JICHHE y/1eJbHOI0 CONPOTHBICHUS METAJLIA»

KakoBbI OCHOBHBIE TIOJIOKEHHSI KJIACCHUECKOH IEKTPOHHOM TEOPUH METAJIIOB.
3anumure GOpMyIy IS OTIPeIeNICHHS TUIOTHOCTH TOKA.

3anumute 3akoH OMa B 1uddepeHunanbHon Gopme.

BriBeaute 3ak0oH OMa 13 DIIEKTPOHHBIX NIPEICTABICHUH.

B 4eMm cymHOCTb 3IIEKTPOCOTNPOTHBIICHUS METAILIOB.

OT KakuX mapamMeTpoB 3aBUCHUT CONIPOTHUBIIEHUE MIPOBOAHUKOB.

BeiBectr pacuerHbie hopmyst (5) u (6).

NookrwnpE

Tema 4. ®u3uka KoJae0aHUI U BOJH
Nuauxarop gocruxenus: OIK-1.1.

JlabopaTopnasi padora Ne 13 «M3y4yeHune 3aK0HOB K0J1e0aTe1bHOI0 IBHKEHHUSI C TO-
MOLIbI0 MAaTEeMATHYECKOr0 MasiTHUKA)

1. Yro takoe xonebanus. CooctBeHHbIe Konebanus. CBoOoaHbIe KonebaHus. ["ap-
MOHHYECKHE KOJIecOaHu.

2. Jaiite onpeneneHus: aMIIUTyAbl, (as3pl, MepuoIa, YaCTOTHI, IIUKIMYECKON 4acTo-
THI KOJICOaHMUS.

3. UTo Ha3BIBACTCSA MATEMATHUUECKUM MasTHHKOM.

4, Kaxkue xonebanuss MaTeMaTHYECKOI0 MasiTHUKA CYUTAIOTCS MAJIBIMH.

5. BriBenute popmyny neproa kKoiaeObaHuii MaTeMaTHIECKOTO MasiTHHKA.

6. Kak M0oxHO onpenenuTs nepruoa KoneOaHui MasiTHUKA SKCIIEPUMEHTAIBHO.

7. 3anummuTe ypaBHEHHE TapMOHUYECKOTO KOJeOaHus, MOsSICHUTE (DU3nYecCKuid

CMBICJI BCEX BXOOAIIUX B HET'O BCJIIMYHH.



8. [Tonyuure dopmyny aisl pacueTa MaKCUMAJIbHOW CKOPOCTH KOJIECOIOIIEH s TOU-

KH.

9. [Tonyuure dopmyny ans pacdyera MaKCHMAaJIbHOTO YCKOPEHHs KoJeOmromeincs
TOYKH.

10. [Tonyuure popmyny ans onpeAeneHUs BOCCTAHABIUBAIOMICH CHIIBI U €€ MaKCH-
MaJIbHOE 3Ha4YEHUE.

11.  Tomyuwure nuddepeHnuaibHOoe ypaBHEHHE TAPMOHHMUECKUX KOJIeOaHHIA.

12.  Cpnenaiite BeIBOA popMyiibl morpentHoctH (13).

13.  Iloyemy kosiebaHUs MAaTEMAaTHYECKOTO MasTHHKA MHOTJA Ha3bIBAIOT KBA3HYNpY-

TUMHU KOJIEOaHUSAMHU.

JlabopaTopHas pabdota Ne 14 «OnpenesieHue yCKOpeHHsi CBOOOTHOI0 MajJeHusl ¢ Mo-
MOIIbI0 QU3UYECKOT0 MASTHUKA)

1. laiiTe onpeneneHre MaTeMaTHYECKOTO U (PU3UUECKOT0 MAsITHHUKA.

2.BeiBeute Gopmyity neproaa kosebaHuil GU3NUIECKOro MasiTHUKA.

3. Yro Takoe npuBeAeHHAs AiuHa. Kak oHa cBs3aHa ¢ MOMEHTOM WHEPUUH (PU3UIECKOTO
MasITHUKA.

4. Yrto Takoe COnpsyKEHHbIE TOUKH.

5. Copmynupyiite Teopemy Lllteiinepa.

6. lap 1 nuck ¢ 0OIMHAKOBBIMM pajiiycaMM U MAacCaMU COBEPIIAIOT KOjeOaHusl OTHOCH-
TEJIbHO TOPU30HTAIBHOM OCH, MPOXOSAIEH O KacaTeJbHON K MOBEPXHOCTU. PaBHBI JIM 4aCTOTHI
UX KOJICOaHUH.

JlabopaTopHas padora Ne 15 «M3yueHne koJie0aHN NPYKUHHOTO MASITHUKA)

1. KakoBbl HEOOXOAMMBIE YCIOBUA Ui BO30YKIEHUSI TapMOHUYECKUX KosueOaHUil B Me-
XaHUYECKOH cucTeMe.

2. YUem ompexensieTcs MepHoA, aMIUITUTYIa U HadainbHas (pa3a cBOOOAHBIX MEXaHUYECKHX
rapMOHUYECKUX KOJIeOaHU.

3. KakoB ¢usnueckuii cMbIci KodpPumeHTa yIpyrocTH Npy>KUHBI.

4. 3anucaTtbh JUHAMUYECKHE YPABHEHHUS U 3aKOHBI JBUKEHUS IPYy3a HA IPYKHUHE.

5. BeiBecTu opMyity nepuoia KojiebaHuM MPYKUHHOTO MasiTHUKA.

JlabopaTopnasi padora Ne 16 «OnpenesieHne 1JMHbI CBETOBOI BOJIHBI IPH NMOMOIIH
AUPPAKIMOHHON pPeLIeTKI»

1. Yro HazpIBaeTcs Audpakien cBera.

2. Kak npoucxonut audpakuust Ha OHOM LIEH.

3. Kak nepepacnpenensercst IOTOK CBETOBBIX BOJH Ha IU(PAKIIMOHHOMN peleTKe.

4. Kak usmensiercst nudpakiuoHHas KapTHHA OT MHOTHX IIeJeld MO CPaBHEHMIO C
Tudpakuueil oT 0AHOM HIeH.

5. Kakum o0Opa3oM MOXHO ONpENeNHTh JUIMHY CBETOBOW BOJHBI C MOMOIIBIO JH-

(paKkLMOHHON peleTKH.

JlabopaTopnas pabora Ne 17 «OnpenesieHne KOHIEHTPAlMH PACTBOPOB NPH NOMO-
1Y MOJIAPUMETPa»

1. YeMm 00BsICHAETCS BpallleHUE TUIOCKOCTH KojeOaHHi CBETOBOTO BEKTOpa B ONTH-
YECKH aKTUBHBIX BEIIECTBAX.

2. [Toyuemy B HCTIONIB3YEMOM MOJIAPUMETPE HAOIIOAAETCsl TPOHHOE TOJIe 3pEeHHSL.

3. Kakoii cioco6 ypaBHMBaHMS CBETOBBIX IOJIEH MPUMEHSETCS B MOJISPUMETPE.

4. OT yero 3aBHCHUT YToJI TOBOPOTA IJIOCKOCTH KOJIEOaHUI CBETOBOTO BEKTOPA.

5. ITouemy He MCHOJIB3yeTCS B JTaHHOM METOJ€ YCTAaHOBKA Ha OJMHAKOBO SIPKYIO

OCBCIICHHOCTH TpOﬁHOFO T10JIA 3pCHHUA.

Tema 5. KBantoBasi u aromHasi puznka
Nuaukarop nocruxenusi: OINK-1.1.



JlabGoparopHasi pabora Ne 18 «M3MepeHne BLICOKMX TeMIIEPATYpP € IOMOUIbIO ONTH-
YeCKOro MUpOMeTpPar

1. Yto Ha3pIBaeTCS CHEKTPAIbHOM U3IIydaTelbHOU CIOCOOHOCTHIO TEa.

2. Yro Ha3pIBaeTCSA SHEPreTUUECKON CBETUMOCTBIO TEJa.

3. Kakoii 3aK0H U3Iy4eHus SBJISIETCS CaMbIM YHUBEPCAIBHBIM.

4. AGCOIIOTHO YEPHOE TEJIO U CEPOE TEJI0 UMEIOT OJIMHAKOBYIO TeMiieparypy. Kakoe u3
HUX HU3Jly4aeT OoJblie.

5. Kakoi1 3aK0H TEII0BOr0 U3Jy4E€HUS UCIIOIb3YETCS B IPKOCTHOM IMHUPOMETPE.

6. Uto Takoe ApKOCTHas TeMreparypa.

7. Kakoii 3aKk0H poBepsieTcss BO BTOPOid YacTH paboTHI.

JlaGoparopHasi padora Ne 19 «CHsiTHe XapaKTePUCTUK M ONpeae/ieHre NapaMeTpoB
porodriementa»

1.Kakue Buabl poroaddekra cymectByror. Kakoii Bun ¢poroaddexra Bbl HCCISTOBAIH.

2.Kak oTonHas Teopus cBeta 00bsicHsIET GOTOIDEKT.

3.3anumuTe 3aKk0H BHEmHero ¢Gotosddekra.

4.Yto Takoe "kpacHas rpanuna” Gorodddexra.

5.0t 4dero 3aBHCHUT BeJIMYMHA TOKA HackleHus npu Gotodddexre.

6.Kakas xapakrepuctuka HoTodQexra 3aBUCUT OT YaCTOTHI MMAJAFOIIETO CBETA.

JlabopaTopHasi padora Ne 20 «M3y4eHue cnieKTpa BOAOPOAA U ONpee/ieHue NMocTo-
ssHHoi Pundepra»

1. YTO TaKoe CHEKTP U3Ty4ICHHUS.

2. Uro Takoe crieKTpaabHast JHHUS, CEPHSL.

3. Kaxkue cymecTByIOT cepuu B CIIEKTpE BOJIOPOAA.

2. Kak oObsicasier Teopust bopa nmuHeiyaThlil ClieKTp aTOMOB.

3. Kak 3aBucur paguyc bopoBckoii opOUTHI OT TJIaBHOTO KBaHTOBOTO uncia N. Yemy
OH PaBeH MpHU N —0.

4. [Touemy B crekTpe BOJOPOIHOM JIaMITbl COCTOUT M3 OOJIBILIOrO YKCia JIMHUM, a He
TOJBKO U3 JUHUKA aTOMApHOTO BOAOPOJA.

S. Jlnist yero ucnosb3yercs B JaHHOM paboTe pTyTHas Jlamria.

Kputepun onenkn:

1 6anu1 BBICTaBIAETCS CTYIEHTY, €CIIM OH MCYEPIIBIBAIOIIE, JOTHUYECKH U apTyMEHTUPOBAHO H3-
JaraeT MaTepHall 1Mo TeMe JIabopaTopHOU paboThl; 0OOCHOBBIBAET COOCTBEHHYIO TOUKY 3PEHUS
IpU aHaIu3€ HKCIEPUMEHTAJIbHBIX JAaHHBIX, CBOOOAHO OTBEUaeT Ha MOCTABJICHHBIE JOMOIHH-
TEJBHBIC BOTPOCHI, JIeJacT 000CHOBAHHBIC BBIBOIHI

0,5 0a1a BBICTABISACTCS CTYACHTY, €CIH OH JIEMOHCTPUPYET JOTHYHOCTh U JI0Ka3aTeIbHOCTh
U3JI0KEHUsI MaTeprasa mo teMe J1abopaTOpHO paboTHI, HO JIOMYCKAeT OTIAENbHBIE HETOYHOCTH
MPU KCHOJIB30BAHUU KJIFOUEBBIX MOHSATHI; B OTBETaX Ha JIOMOJHUTEIbHBIE BOMPOCHI UMEIOTCS
HC3HAYUTCIIbHBIC OHH/I6KI/I,

0 6ass1a BBICTABIISIETCS CTYACHTY, €CIIM OH HE PACKPBLI MaTepual Mo TeMe J1adopaTopHOM pabo-
ThI.

3agaHus A/ TeKylero KOHTPOJIs

Bonpocs! 17151 KOHTPOJILHBIX padoT

Tema 1. dusnueckne 0CHOBBI MEXaHUKH
Nuaukarop nocruxenusi: OINK-1.1.

1. Onpenenenuie myTy Mpu MPOU3BOJILHOM JIBH)KEHUU MaTepUAIbHON TOUYKH.
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P PRPO0ONOOITE,WN

SHEPIHH.

22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

. Chopmynupyiite CBOWCTBO aIIMTUBHOCTH UMITYJIbCA.

. ChopmynupyiiTe NpUHLIUI CYNIEPIO3ULIUH CUIL.

. B uém cocrout paznuune Mexay MOHATHIMU YHEPTUU U pabOTHI.
. UeM 00yCI0BIEHO U3MEHEHHE TOTEHIIMAIbHON SHEPTUH.

. UeM 00yCIIOBIIEHO U3MEHEHHE KMHETHYECKOW YHEPTUH.

. Kitaccudeckast MexaHuKa U rpaHULB] €€ IPUMEHUMOCTH.

. OCHOBHBIE 3aKOHOMEPHOCTH JIBUJKEHUSI TOUKU IO OKPYKHOCTH.

. [lonsiTHE COCTOAHMS B KJIIACCUYECKON MEXaHUKE.

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

IlepBbiit 3ak0H Hbpr0TOHA M MOHATHE MHEPLHUAIBHON CUCTEMBI OTCYETA.
Bropoii 3akon HploTOHA Kak ypaBHEHUE JBH)KCHUS.

Cuna xak pou3BOIHAs UMITYJIbCA.

Tperunii 3akoH Hpr0TOHA 1 3aKOH COXpaHEHUs UMITYJIbCA.
Heunepuuanenelie cuctemsl orcueta. CUIIbl HHEPLUHU.

3aKOH COXpaHEeHMsI UMITYJIbca KaK (GyHIaMEHTAIbHBIN 3aKOH MPUPO/IBI.
PeakTuBHOE NBHXKEHUE.

Teopema o nBM>KEHUH 1IeHTpa nHepuuu. CucTema LIEHTpa UHEPIIUH.
MomeHT umnyibca. 3aKOH COXpPaHEHUSI MOMEHTa UMITYJIbCa.

MoMmeHT cuibl. Y paBHEHUE MOMEHTOB.

CBs13b MEX/1y KHHETUUECKUMHU SHEPTUSIMU B Pa3JIMYHbIX CUCTEMAaX OTCUETA.
3aKkoH coxpaHeHHs] SHepruu B MexaHuke. OOmeduznyecKkuil 3aKOH COXpaHEHUs

YpaBHEHMS IBUKEHUS U PAaBHOBECHS TBEPAOTO Tea.

OHeprus JBUKYLIErocs Tela.

MoMeHT nHepLnH Tejla OTHOCUTENIBHO OCH. BpamarenpHblii MOMEHT.
OO011me cBOMCTBA )KUAKOCTEHN U Ia30B.

YpaBHEHMS paBHOBECHS U IBUKEHUS JKUJKOCTH.

NneanbHas U BA3Kas )KUJKOCTb.

I'mapocraTka HEC)KMMAEMOM KUIKOCTH.

KunemaTndeckoe onucanue IBUKEHUS )KUIKOCTH.

Teuenue xuakoctu no Tpyode. @opmyna [lyaseiins.

3akons! mogodus. ®opmyna Crokca.

VYupyrue HanpspkeHus. 3akoH ['yka. PacTsokeHne U cokatue CTepKHEH.

Tema 2. Mouexyasipuast pu3nKa 1 TEPMOAMHAMHAKA

Nuaukarop nocruxenusi: OIK-1.1.

1.
UJ€aIbHO

ONoGaR~WD

rasa.

9.

10.

Ocobennoctu rpaduka QyHKIIUU pacrpeiesieHus] BETUYUHBI CKOPOCTH MOJIEKYJT
ro rasa.

JlaBiieHHe Ta3a ¢ TOUYKH 3PSHUS MOJICKYJISIPHO-KHHETHIECKOH TCOPHH.

Knaccudukanus u yCTpoHCTBO TEIIIOBBIX MAIIIHH.

OOGpatumbie 1 HEOOPATUMBIE TETIIIOBBIC TTPOIIECCHI.

OcCHOBHBIE THIIBI TETNIOOOMEHHBIX aMapaToB.

TerutoBoe nBMXkeHUE. MaKpOCKOITMYECKUE TTApaMETPHI.

YpaBHEeHHE COCTOSIHUSA. BHYTpeHHSS SJHEPTHsL.

VHTeHCUBHBIC W SKCTCHCHUBHBIC TIapaMeTPhl. YPaBHEHHE COCTOSIHHUS HJICATHHOTO

OCHOBHBIC 3aKOHBI naCaJIbHOro rasa.
I[aBJ'ICHI/Ie raza ¢ TOYKH 3pPCHUSA MOHCKyHSIpHO-KHHCTH‘-ICCKOﬁ TCOPHHU. MOHCKy-

JSIPHO-KUHETUYECKUN CMBICI TEMIIEPATYPBHI.

11.
12.
13.

TennoeMKoCTh MHOTOATOMHBIX T'a30B.
[IepBoe Ha4anoO TEPMOIUHAMUKH.
DHTpoONUs.
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14. Bropoe Hayano TEpMOAMHAMMKH, TEPMOJUHAMHUYECKHE MOTEHUHUANBI U yCIOBUS
PaBHOBECHSI.

15.  Tlousrue o pusnueckoit kuueruke. Jnuddysus u reronpoBoanocts. Koad puru-
et auddy3un. Korddunuent remnonpoBogHoctu. TemneparyponpoBoAHOCTb. Bpems Bbipas-
HuBanus. Juddysus B razax u TBepAbIX Tenax. BsaskocTs. J[nHaMuU4ecKuil M1 KMHEMaTHYECKHUMA
KOA((UIIMEHT BI3KOCTHU ra30B U KUJKOCTEH.

16.  ®a3bl u (azoBeie nmpeBpaiieHus. YcinoBue paBHoBecHs ¢a3. Pa3oBble quarpam-
Mbl. YpaBHenune Knaneiipona — Knay3uyca. Kputudeckas Touka. MetacTaOUIIbHBIE COCTOSHUS.
TpoliHas To4Ka.

17. VYpaBuenue Ban-nep-Baanbca. @a3oBbie epexo/ibl BTOPOro poja.

Tema 3. DieKTpHYeCTBO U MATHETH3M
Nuaukarop nocrmxenusi: OINK-1.1.

1. DNEKTPUYECKUN 3apsii U HANPSHKEHHOCTh JJIEKTPUYECKOro Mouid. J{MCKpeTHOCTh
3apsza.
3axoH Kynona. [IpuHnun cynepno3uuuy.
Pabora snexrpocrarnueckoro nois. LHupKyasuus 31eKTpocTaTUYeCcKOro mosisl.
[Torenunan. CBsA3b NOTEHIMAJIA C HAIIPSHKEHHOCTBIO 3JIEKTPOCTATUYECKOTO TTOJIS.
[TpoBOAHMK B 3JIEKTPOCTATHUECKOM ToJie. MieanbHbIi IPOBOAHUK.
EMKOCTh KOHJIEHCATOPOB PA3JIMYHON reOMeTpUUYECKON KOH(DUTYpauy.
VYcnosue cymectBoBaHus Toka. 3akoHbl Oma u Jxoynsa — Jlenna. CtopoHHue cu-
JIBL. BZ[C rajlbBAaHUYECKOT0 37IeMeHTa. 3akoH OMa [ulsl ydacTKa LIENH C TaJlbBAHWUYECKUM dJie-
meHTOM. [IpaBmina Kupxroda.

No oA WNS

8. Cuna Jlopenna u cunna Amnepa. BekTop MarHUTHON MHIYKLUY.
9. MarsuTHO€E 10J1€ TPOCTEUILINX CUCTEM.
10.  BwuTOK ¢ TOKOM B MarHUTHOM nouie. [loTeHnnanbHas 3Heprusi BUTKa ¢ TOKOM BO

BHEIIHEM MAarHUTHOM IoJie. Pamka ¢ TOKOM B OIHOPOJHOM MarHMUTHOM mojie. MOMEHT cuil, ei-
CTBYIOIIIMH HA PAMKY.

11.  SIBnenwue snekTpomMarHuTHOUW uHaAykuuH. [IpaBuo Jlenna.
12. Tok cmemenus. Cucrema ypaBHeHnid MakcBesuia.

13. Toxu ®yxko.

14.  T'enepatop mepeMeHHOro Toka. Llernu nepeMeHHOro Toka.

Tema 4. ®usuxa kosedbanuii U BoJIH
HNupukarop nocrukenns: OIK-1.1.

1. AMIUIUTYa, KPYroBas 4acToTa, aza rapMOHUYECKHX KOJeOaHuil.

2. CrnosxeHue CKalsIpHbIX U BEKTOPHBIX KOJI€OaHMI.

3. MasTHUK, Tpy3 Ha IpYy>KUHE, KoJeOaTeIbHbI KOHTYD.

4, CBoboanbie 3aryxaronue konebanus. KoaddumuenT 3aryxanus, norapudmudec-
KUH IEKPEMEHT, TOOPOTHOCTb.

5. ®a30Bas MIOCKOCTh OCUUIUIATOPA. DHEPreTHYeCKHe COOTHOLIEHUS JUISl OCIIMILISA-

topa. [IoHATHE 0 CBA3aHHBIX OCHWILIAITOpax. [[elicTBUE NepUOIUIECKUX TOJUYKOB Ha TapMOHUYE-
CKUH OCUUJUISTOP.

6. Pe3onanc. Pe3oHaHCHBIE KpUBBIE.

7. OcuaTop Kak CHeKTpaabHbIM mprdop. MoayiaupoBanHbie koneOanusa. CrnekTp
aMIUTUTYAHO-MOYJIMPOBAHHOTO KOJIEOAHUSI.

8. BoinyxaeHHble Koie0aHus OCIMILIATOpA MO/ NIEHCTBUEM CUHYCOUIATLHOM CHIIBI.
Amiuintyna u ¢a3a npu BBIHYXKIESHHBIX KOJICOaHHSX.

9. BeiHyX1eHHbIE KOe0aHMsI B MEKTPHUUECKUX LETISIX.

10. Bomnsl. [Inockas cranroHapHas BOJIHa.
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11.  TIlnockas cuHycouaiabHasi BOJHA.

12. berymume u crosiaue BOJIHBIL.

13.  ®a3oBas CKOPOCTb, ITMHA BOJHBI, BOTHOBOE YHCIIO.

14. [Tomstpuzarusi.

15.  HartepdepeHunst CHHYCOUTATBHBIX BOJIH.

16.  PacmpoctpaHeHHe BOJH B Cpe/iax C TUCIEpCHEH.

17.  HnrtepdepeHnyist MOHOXPOMATHUYECKUX BOJIH.

18.  ®OyHKIUS KOTEPEHTHOCTH.

19.  HnrepdepeHius BOIH.

20.  Ilpunnun I'roiirenca — @penens. [Ipubmmwkenne Openens. [Ipubnnxenne dpa-
yHTOdEpA.

21. [Ipocteie 3amaun audpakiuu: Tudpakius Ha OJHOM M Ha MHOTHX miemsx. Jlu-
(pakurOHHAs pPEUIeTKA.

22.  Jludpakuus Ha KPYTJIOM OTBEPCTHH.

23.  udpaxmus Opayrrodepa u CeKTpaIbHOE Pa3I0KEeHHUE.

Tema 5. Kpanropasi u aToMHast (pU3HKA
Nuaukarop nocrmxenusi: OINK-1.1.

1. dotoanekrpuueckuil 3¢dekt, crabmibHOCTh M pazMepsl aroma. CTpoeHHe aToM-
HOTO s1pa.

2. [Toctynats! bopa.

3. JluneituaTeie crekTpsl aTOMOB. IIpUHIIMII COOTBETCTBUSA. DHEPIUs U UMITYJIbC
CBETOBBIX KBAaHTOB.

4. DnemMeHTapHas KBAHTOBas TEOPUS U3Iy4eHHUs. TennoBoe paBHOBECHE U3ITyUEHUS.

S. ['unoresa ne bpoitna. udpakuus anexTpoHoB. udpakiaus HEUTPOHOB.

6. BonHoBBIE CBONCTBA MMKPOYACTHIl M COOTHOIIEHUs HeompeneneHHocTeil. Habo-
bl OTHOBPEMEHHO U3MEPUMBIX BEJINYMH.

7. Snepusle peakuuu. MexaHu3MBbl SACPHBIX peaklui. PanqnoakTuBHBIE NpeBpalie-
HUS aTOMHBIX sJIEP.

8. Peakuus sinepnoro nenenus. Llennas peakuus neneHus. SnepHeiit peakrop. Ipo-
0J1eMa UICTOYHUKOB 3HEPTUu. TepMosiiepHbIe PEaKIIH.

9. VY1paBisieMbIi TEPMOSAIEPHBII CUHTES.

10. ATOMHO-MOJIEKYJISIPHOE CTPOCHHE BEIIECTBA.

11.  Artomnoe snapo. KBapku. DneMeHTapHbIe YacTHIIbI, JIENITOHBI, aJpoHbl. B3aumo-
MIPEBPAILCHNS YaCTHII.

12. CunbHoe, 5JEKTPOMAarHUTHOe, ciaboe W TPaBUTAIMOHHOE B3aUMOACHUCTBUSL.
Uepapxus B3auMOACCTBUI.

13. O eauHbBIX TEOPHUIX MATEPUU U TTOJIS.

14.  ®usuueckas kapTuHaA MHpa Kak puiiocodckasi KaTeropusi.

Kpurepun ouenku:

2 0as1a - BBICTABIIECTCS CTYJEHTY, €CJIM MCUEPIIBIBAIOLIE, I1OCIE0BATENbHO, YETKO U JIOTHYE-
CKU CTPOMHO H3JIaraeT MaTepuaj, YMEeT TECHO YBSI3bIBaThb TEOPUIO C MPAKTHKOM, MpaBUIBHO
00OCHOBBIBAET MPUHATOE PEILICHHE, BIa/IeeT Pa3HOCTOPOHHUMHU HAaBBIKAMU U NMPHEMaMH BbINOJI-
HEHUS MPaKTUYECKUX 3a/1a4;

1,5 06an710B - BBICTABISAETCS CTYAEHTY, €CIM OH IO CYLIECTBY M3JaraeT MaTepuai, IpaBUIbHO
IIPUMEHSET TEOPETUYECKUE TTOJIOKECHHSI IIPA PELICHUH IIPAKTUYECKHUX BOIIPOCOB U 3a7ad, BIIazc-
€T HeoOXOAMMBIMU HAaBBIKAMHU U MIPHEMaMH UX BBIOJHEHHUS
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1 6as1 - BeICTABISAETCS CTYIEHTY, €CIIM OH MMEET 3HAHUS TOJILKO OCHOBHOT'O MaTepuaia, HO He
YCBOWJI €ro JeTajei, JOMYyCKaeT HETOYHOCTH, HEIOCTATOYHO MpaBHIIbHbIE (OPMYIHPOBKH,
HapyILIEHUs JJOTUYECKOM MTOCIIEI0BATEIbHOCTH B U3JI0KEHUH IIPOIPaMMHOI0 MaTepuasa.

0 0as11a - BBICTABIIACTCS CTYACHTY, KOTOPBIA HE 3HAET 3HAYUTEIIBHOM 4acTU NMPOrpaMMHOIO Ma-
Tepuana, JIO0IMYCKaeT CYIIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJIBIINMU 3aTPYIHEHUSIMHU OTBE-
YaeT Ha IPAKTUKOOPUEHTUPOBAHHBIE BOIIPOCHI.

33}13HHH AJIA TBOPYECKOI'0 peﬁTnHra

TeMbl 10KJI210B

Tema 1. ®usnueckue 0CHOBBI MEXaHUKH
Nuaukarop nocruxenusi: OINK-1.1.

. Meronbl pu3nyuecKoro UCCIe10BaHus: OIIBIT, THIIOTE3a, IKCIIEPUMEHT, TEOPHSI.
. Baxxneiimue 3tansl uCTopun GU3UKU.

. Ponb pu3mKy B pa3BUTHH TEXHUKHU M BIUSHUE TEXHUKU HA Pa3BUTHE (PUUKU.
. PasamepHocTh ¢usnueckux BennunH. OcHOBHbIE eanHULBI CH.

. [Ipenmet mexanuku. Kitaccuueckass MExaHHKa.

. Ponb poccuiickux yyeHbIX B CTAHOBJIEHUH (PU3MKH.

. Poccuiickue yuensie — naypeatsl HoOeneBckoii mpeMuu 1o Gpusuke.

. Posib MaTemMaTHKU B ONIMCAaHUU SIBJICHUN TPUPOJIBI.

. Maremaruueckuii anmnapaTt GU3MKH.

10. PazButue gusnueckoil Hayku B Poccun Ha COBpEMEHHOM JTarle.

11. Hayunsle ¢pu3nueckre MKoJbl B COBpeMeHHOH Poccun.

12. 3nauenue 3akoHOB V. Hpl0TOHA B CTAHOBJIEHUH KJIACCUUECKON (DPUBHKH.

O 0 1N DN K W~

Tema 2. Mouexyasipuast pu3nKa 1 TEPMOAUHAMAKA
HNupukarop nocrukenns: OIK-1.1.

JluHaMu4eckre ¥ CTaTUCTUYECKHE 3aKOHOMEPHOCTH B (pU3HKe.

CraTtucTu4eckuii 1 TepMOAMHAMUYECKUNA METO/IBI.

JlaBneHue ra3a ¢ TOYKH 3pEHHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.
MonexkyJIsipHO-KHHETHYECKUIM CMBICIT TEMIIEPATYPHI.

IlepBoe 1 BTOpOE HAYAJIO TEPMOAUHAMUKH.

Tennossie MamuHebl. [{ukn Kapro. Makcumanshsiil KI1/] TeruioBoi MammHsI.
[ToBbrmienne 3¢ (heKTUBHOCTH pabOTHI IBUTAaTENe BHYTPEHHETO CrOPaHMUA.
[ToBbimenue 3¢ HeKTUBHOCTH paOOTHI IU3ENbHBIX ABUTATEEH.

IIpoeKThl BEYHBIX ABUTATENIEW M JAOKA3aTEIbCTBA HEBO3MOXKHOCTH UX CYIIECTBO-

CoN~WNE

BaHMSL.

10.  Pacnpenenenue MakcBema. Pactipenenenue yacTuil mo abCOIIOTHBIM 3HAUEHUSAM
ckopoctH. CpenHssi KHHEeTH4YecKas dHeprus 4acTtull. CKOPOCTH TEIJIOBOTO JBM)KEHHUS YaCTHLL.
Pacnpenenenne bonsimana. Pacnipenenenue I'u60ca.

11.  DnexTpuyecKkuil TOK B BaKyyMe.

12. TepMmoaIeKTpOHHAs! SMUCCHUS.

13. OnekTpuueckuil Tok B rase. IIporeccbl nOHM3aMK U PEeKOMOMHAIIUU. DJIEKTPO-
POBOJHOCTH CIA00MOHU3UPOBAHHBIX T'a30B.

14. [Tonsitue o mrazme. IlnasmenHas gacrota. [[ebaeBckas nmuHa. DIEKTPOIPOBO/I-

HOCTbD I1JIa3MBI.

Tema 3. DyiekTpHYECTBO U MATHETH3M
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Nuaukarop nocruxennsi: OIK-1.1.

NookrwnpE

[IpenMer KnaccuuecKoi JIEKTPOAUHAMHUKH.

OHeprusi B3auMOJICUCTBUS JIEKTPUUECKUX 3aPsIA0B.

3akonsl Oma u [Jxoyns — Jlenna.

Cuna JlopeHna u cuina Amrepa.

Cucrema ypaBHeHU MakcBesia B 3JIEKTPOAMHAMUKE.

OnekTpocraTudeckas teopema ["aycca.

DHeprusi B3auMOJICUCTBUS AIEKTPUUECKUX 3aPSAI0B. DHEPTUsl CUCTEMbI 3apsi-

JKCHHBIX ITPOBOAHHKOB. 9HeprI/I${ KOHIACHCATOPA. IInoTHOCTB OHEPIHUU JICKTPOCTATUYECKOI'O I10-

JIS1.
8.
9.
10.
11.

WHAYKIINU.

JIBmKeHune 3apsKeHHOM YaCTHIBI B 3JICKTPHYECKOM M MATHUTHOM ITOJISIX.
3akoH buo — Casapa. [IpuHuun cynepno3uumu.

MarnutHas 3Heprus Toka. [ImoTHOCTs MAarHUTHOM SHEprun. DHEPrus U CUJIbI.
dapaneeBckas ¥ MaKCBEIOBCKasl TPAKTOBKA SIBJICHUS SJIEKTPOMArHUTHOM

Tema 4. ®usuka kojedaHuii U BOJIH

Huaukartop noctuxenusi: OINK-1.1.

1.

ITonsatue o xonedaTeIbHBIX Imponeccax. Enuneiii mogxon kK KOJIEOAHUSIM pasjind-

HOW (pU3MYECKON IPUPOIBI.

2.
3.

HOCTBIO.

RoOoo~NoOA

0.
uusa Openens.
11.
12.
13.

KommuiekcHas popma npezacraBineHus konebanuii. BektopHsie quarpamMmel.
[Ipouiecc ycranoieHus Koiaebanuii. BpeMs ycTaHOBIEHUS U €0 CBSI3b C JOOPOT-

DU3NYECKUE CUCTEMBI, COAEPKAIIUE HETUHEHHOCTD.

Cdepudeckue 1 HUIMHIPHUECKUE BOIHBI.

DddekT Jonmiepa u ero NpUMEHEHNUE B TEXHUKE U MEJIUIIUHE.

IIponosibHBIE BOJIHBI B TBEPAOM Tene. BekTop Ymoaa.

Yrpyrue BOJIHbI B ra3ax U JKUAKOCTAX. Y JapHBIE BOJHBI.

Hudpaxius OpayHrodepa u CeKTpaIbHOE Pa3IoKEeHHE.

[Mpunnun [Moiirenca — ®penens. [Mpubnmwxkenne Openens. Materpan u audpax-

[Tpumenenue untepdepeHu B TexHuke. MiaTepdepomeTpsl.

[Tpuniun ronorpadun. Pacnpoctpanenue cBera B BELIECTBE.
DneMeHThl KPUCTAJUIOONTUKH. DIIEKTPOONTHYECKHE U MarHUTOONITUYECKHE SIB-
JICHUS.

Tema 5. KantoBasi u aToMHasi pu3uKa

Nuauxarop aocrmxenus: OIK-1.1.

N

Ka.

o0k w

I'epnaxa.

[TpotuBopeuns kinaccuueckoit pusuku. [IpodieMbl U3MydeHUs YEPHOTO Tena.
OrtkpeiTue noctosiHHOM [Tmanka. KBaHTOBas MexaHuka. PensiTuBUCTCKAsI MEXaHHU-

DJIEMEHTHI CIENHAIBHON TEOPUH OTHOCUTEIHHOCTH.

AtomHas pu3uKa U SJHEPTEeTHKA.

®oroaddext. Ipdext Komnrona.

O6ocHoBaHMe Hjiei KBaHTOBaHUS: onbIThl @panka u ['epua, onwiTel [lTepHa u

OO0BsicHEeHHE TYHHENTBHOTO 3P QeKTa U yCTOWIMBOCTH aTOMA.
Vpasuenue [Ipegunrepa u ero npuMeHEHHE.
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9. 3agaHue COCTOSHUS MUKPOYACTHIL; BOJIHOBAs (DYHKIIHS;, €€ CTATUCTUYECKHI
CMBICIL.

10.  OcHoBHBIE MONOKEHUS O0IIEH TEOPUN OTHOCUTEIHHOCTH.

11.  CrpykTypa 2JIeKTPOHHBIX YPOBHEH B aTOMax.

12.  Ilpunnun paboThl KBAaHTOBOTO reHEepaTopa. TBepAOTENbHbIE U Ta30pa3psHbIC Jia-
3epbl. Pannocnexkrpockonus. [lepBoiii Ma3ep. [lepBoie nazepsl.

13.  Crartuctuyeckoe ONMMCaHuEe KBAaHTOBOM CHCTEMBI, pa3iHMuue MEXAY KBaHTOBOME-

XaHUYECKOH M CTaTUCTUYECKOM BEPOATHOCTSIMH.
14.  Teopema HepHcra u ee ciaencTBus.

15.  Crpoenue xpucramioB. MccienoBanue KpHUCTaUNIMYECKUX CTPYKTYpP METOJaMU
PEHTTEHO-, JIEKTPOHO-, HEUTPOHOTpa(HH.
16.  Toueunsle nedeKThl B KpUCTaJJIaX: BaKaHCUU, IPUMECH BHEAPEHUS, IPUMECH 3a-

MmemieHusd. KpaeBble 1 BUHTOBbIE AMCIOKalMU. JIMCIOKauUs U IUIACTUYHOCTh. AKYCTUYECKUE U
ONTHYECKUE KOJIeOaHUSI KPUCTAJUIMYECKOMN PEIIeTKH.

17. DKCTIIEpUMEHTAIBHOE HCCIICIOBAaHUE KOJICOATEIILHOTO CIIEKTpa: IMOTJIOMCHUE WH-
bpakpacHOTO U3Iy4YEHUS B MOHHBIX KpPHCTaUIaX, KOMOMHAIIMOHHOE paccesHue, HEypyroe pac-
CEsIHHE HEUTPOHOB.

18. TemnoeMKkoCThb KPpHUCTAJJIOB IIPpU HU3KUX U BBICOKUX TEMIICpATypax. Pemerounas
TCIJIOIIPOBOAHOCTD.
19. SHCKTpOHpOBOI[HOCTB MmeTtaniaoB. Hocutenu Toka B METaljiax, TOYHOCTh KJIaCCH-

YECKOW AJICKTPOHHOU TEOpHH. DIEKTPOHHBIN (hepmu — ra3 B MeTayuie. Hocurenu Toka kKak KBa-
3UYACTHIIBI, DIEKTPOHHAS TeIJIOEMKOCTb.

20. O enuHBIX TEOPHUSIX MATEPHH U TIOJIS.

21.  dusumyeckas KapTHHA MHPa KakK (UIOCO(CKAs KATETOPHSI.

Kpurepun onenkn:

2 0aju1a - BBICTAaBJISETCS CTYIEHTY, €CIM COJEpKaHHE JIOKJIaJa COOTBETCTBYET 3asiBJIEHHON B
HA3BaHUM TEMATHKE; JO0KIaa OQOPMIIEH B COOTBETCTBHH C OOMIMMH TPEOOBAHHSIMH HAIUCAHUS U
MOATOTOBJIEHA €r0 MPe3eHTalus; JOKIa]l UMEET YETKYI0 KOMIIO3HUIIUIO U CTPYKTYPY; B TEKCTE J0-
KJIaJla OTCYTCTBYIOT JIOTUYECKUE HAPYIICHHs B MPEACTABICHUU MaTepHana; KOPpeKTHO odopmiie-
HBl U B TIOTHOM O0BEME MPECTAaBICHBI CHHCOK HCIOIh30BAaHHOW JTUTEPATypPhl U CCHUIKU Ha UC-
MOJIb30BAHHYIO JINTEPATYpy B TEKCTE MOKJIaNa; MOKIAJ MPEICTaBIseT cOOOW CaMOCTOSITENIbHOE
HCCIIeIOBaHKE, MTPEJICTABJICH KaueCTBEHHBIN aHaIN3 HallICHHOTO MaTepraia, OTCYTCTBYIOT (PaKThI
niaruaTa;

1,5 6a/U10B - BBICTABISIETCS CTYACHTY, €CJIM COJIEpKaHUE JOKJIa/la COOTBETCTBYET 3asBJIICHHON B
HA3BaHUM TEMAaTHKE; JOKIaJ OGOpMIIEH B COOTBETCTBUHU C OOIIMMHU TPEOOBAHUSAMH HAMUCAHUS
pedepara, HO ecTh TOTPENTHOCTH TIPH OHOPMIICHUH TTPE3ECHTAIINH; JOKIJIA]l UMEET YETKYIO KOMIIO-
3UIUIO U CTPYKTYPY; B TEKCTE JOKIJAJa OTCYTCTBYIOT JIOTMUECKUE HApYLIEHUs B MPEICTAaBICHUU
MaTepuaia; B MOJHOM OO0BEME MPEICTaBIICHBI CIHCOK HMCIOJIb30BAHHOW JIMTEPATYpPhl, HO €CTh
OmuOKH B 0hOpMIIEHUH; KOPPEKTHO OPOPMIICHBI U B MOJTHOM 00BEME MPEICTABICHBI CCHUIKU Ha
WCITOJIb30BAHHYIO JIUTEPATYPY B TEKCTE MOKJIAAQ; JOKIAJ MPEICTABIAECT COO0N CaMOCTOATEIbHOE
WCCJICIOBAHKE, MTPEJICTABICH KaUeCTBEHHBIN aHaTN3 HAallJICHHOTO MaTeprania, OTCYTCTBYIOT (PaKThI
nJIaruara;

1 0ana - BBICTaBISETCSA CTYACHTY, €CIM COJEpKaHUE JOKJa/Ja COOTBETCTBYET 3asBIICHHOW B
Ha3BaHWU TEMAaTHKE; B IEJIOM JOKJIa]g OQOpMIIEH B COOTBETCTBHU C OOIMMMH TpPeOOBaAHUSIMHU
HATTMCAHMS JIOKJIa/1a, HO €CTh MOTPEIIHOCTH B TEXHUYECKOM O(DOPMIICHUU; B I[EJIOM JTOKJIA]l UMEET
YETKYI0 KOMITO3HMIIMIO M CTPYKTYPYy, HO B TEKCT€ JOKJIAJ €CTh JIOTMUECKUE HAPYIICHUs B TIPE]-
CTaBJICHUU MaTepHala; B MOJHOM 00bEME MPEICTaBIICH CIICOK MCIOIh30BAHHON JUTEPATYphl, HO
€CTh OMMOKHU B 0()OPMIICHUH; HEKOPPEKTHO O0(h)OPMIICHBI MJIM HE B TIOJITHOM 00BEME MPEICTABICHBI
CCBUIKM Ha UCIOJIb30BAHHYIO JIUTEPATYPY B TEKCTE JIOKJAJa; B LIEIOM JOKIAJ MPEACTaBIsAET CO-
00l caMoCTOsITeNIbHOE UCCIIeI0BaHUE, TPEICTABIICH aHAJIN3 HallIECHHOTO0 MaTepuasa, OTCYTCTBYIOT
(dakThI maruara;
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0,5 0aJi1a - BBICTaABIISIETCSA CTYACHTY, C€CJIM B LCJIOM COACPIKAHUC NOKJIaaa COOTBCTCTBYCT 3asdB-
JICHHOH B Ha3BaHMHU TEMATHUKE; B JOKJIAJIe OTMEYCHBI HAPYILICHUS OOIMX TPeOOBaHUIT HATMCAHUS
JIOKJIa/1a; €CTh OIIMOKH B TEXHUYECKOM O(QOPMIICHHH; €CTh HAPYIICHHs] KOMIO3ULIUU U CTPYKTY-
PBI; B TEKCTE JIOKJIA/Ia €CTh JIOTMYECKHE HAPYIICHUS B [IPEICTABICHUN MaTepHaa; B IOJHOM 00b-
€Me mpeICTaBIIeH CIIMCOK MCIIOIb30BAHHOM JIUTEPATYpPhl, HO €CTh OMKOKU B 0)OPMIICHUHU; HEKOP-
pekTHO 0(OPMIICHBI M HE B TIOJIHOM 00BEME IPEICTABICHBI CCHUIKU Ha HUCIIOJIB30BAHHYIO JINTEPa-
TYpy B TEKCTE JOKJaja; JOKJIal HE IPECTaBIseT COOONW CaMOCTOSTENHFHOIO MCCIECIOBAHUS, OT-
CYTCTBYET aHAJIU3 HAIlICHHOTO MaTepuaa, IPUCYTCTBYIOT YacThle ciydan (haKTOB ILUIaruara;

0 6as1a - BEICTABIIACTCS CTYACHTY, €CIIH COAEPKAHHME JTOKJIaaa He COOTBETCTBYET 3asBICHHOU B
Ha3BaHMM TEMAaTUKE WIM B JIOKJIAJAe OTMEUYCHBI HAPYIICHUsS OOMIMX TpeOOBaHUl HAIMCAHUS J0-
KJIa/1a; €CTh OIIMOKH B TEXHUYECKOM O()OPMIICHUH; €CTh HAPYLICHNUS KOMITO3UIIMU U CTPYKTYPHI;
B TEKCTE JJOKJIaJla €CTh JIOTHYCCKUE HAPYIICHHS B IPEIICTABICHUU MaTepHalia; He B IIOJIHOM 00b-
€Me TIpe/ICTaBICH CIMCOK MCIOJIb30BAaHHOM JIMTEPATYphl, €CTh OUIMOKU B €ro 0(hOPMIICHHH; OT-
CYTCTBYIOT WJIM HEKOPPEKTHO O(QOPMIICHBI U HE B MOJIHOM 00BEME IPEICTABICHBI CCHUTKU HA UC-
HOJIB30BAHHYIO JINTEPATYPy B TEKCTE JIOKJIAJa; JOKJIAI HE IPEICTABISET COO0H CaMOCTOSTEIBHO-
r0 HCCJIEIOBAaHUs, OTCYTCTBYET aHAIM3 HAWJICHHOTO MaTepHaia, TEKCT JOKIaJa MPEeACTaBISCT
co0oii HerepepabOTaHHBIN TEKCT APYroro aBTopa (Apyrux aBTOPOB).

METOANMYECKHUE MATEPUAJIbI, XAPAKTEPU3YIOLUIUE OTAIIbI

OOPMUPOBAHUA KOMHETEHHJ/II‘/JI BO BPEMsI ITPOBEJIEHUSA
MNPOMEXYTOYHOU ATTECTALLUN

TunoBasi CTpyKTypa 3K3aMeHALMOHHOT0 OMJIeTa

Haumenosanue oyenounozo cpeocmea Maxkcumanvhoe Konuue-
cmeo 6a1106
Bonpoc 1 YpaBHeHHE COCTOSIHMS HJleaIbHOro raza. OCHOBHBIE 10
3aKOHBI UICATHHOTO Tra3a.
Bonpoc 2 WHarepdepenuus BoiaH. KBasuMmoHOXpomaTuyeckue 10

BOJIHBL. DyHKIUA KorepeHTHocTu. MHTepdepomerprl. Bpemen-
HOE€ U CHEKTPAJIbHOE PacCMOTPEHHE MHTEP(EPEHIIMOHHBIX SIBIIE-
Hull. UnTepdepennus BoaH. KBa3suMOHOXpOMaTHUECKHUE BOJIHBI.
OyHkuus KorepeHTHocTH. HWHTepdepomerprl. BpemenHoe u
CHEKTPaJIbHOE PACCMOTPEHHE HHTEPPEPEHIIMOHHBIX SIBJICHUM.

Ilpakmuueckoe 3adanue 3amkHyTas karymka u3 100 BUTKOB 20
mromanpio 10 cM® MoMelieHa B OXHOPOJHOE MATHHTHOE TIOJIE,
NEPIEHIUKYIIPHOE IUIOCKOCTH OCHOBaHMs KaTywkd. [Ipum
n3MeHeHun marHutHoro nosst Ha AB = 0,1 T 3a Bpems At =
0,1 ¢ B xarymke Boiensiercs 0,001 J[x temnorsl. Uemy paBHO
COTNPOTUBIIEHUE KAaTYIIKH.

3agaHus, BKJIIOYaeMble B DK3aMeHAIIMOHHBIH OHUJIeT

1. [Ipeamer puzuxu. Metoasl GU3HUECKOTO UCCIEAOBAHUS: OIBIT, TUTIOTE3a, SKCIIEPH-
MEHT, TEOpH4.

2. Baxneitmme stansl ucropuu Gusuku. Poiib GU3NKU B pa3BUTUN TEXHUKHU U BIUSHHAE
TEXHHUKHU Ha pa3BUTHE (HUZHUKH.

3. PasmepnocTh puznueckux BenuuuH. OcHoBHBIE enuHUIBI CU.

4, [Ipeamer mexanuku. Kunematuka u nunamuka. Kiaccuueckass mexanuka. @usnde-

CKHE MOJENM: MaTepHalbHass TOYKa (YacTHIA), CUCTEMa MATEPUATBHBIX TOYEK, a0COJIOTHO
TBEpAOe Teno, cruiomrHas cpena. [IpoctpancTBo u Bpems. KnHemaTudeckoe onmucaHue ABHXKe-
Hus. [IpsMonnHeitHoe 1BUKEHNE TOUKH.
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S. JIBM>KEHHE TOYKH IO OKPYXHOCTHU. YTJIOBasi CKOPOCTb M YINIOBOE ycKopeHue. Cko-
POCTh U YCKOPEHHE IIPU KPUBOJIMHEHNHOM JBI)KEHHH. HopManbHOE M KacaTelbHOE YCKOPEHHE.
BekTop yriioBoi CKOpOCTH.

6. OcHoBHas 3amada guHamMuKU. lIoHATHE COCTOSHUSA B KJIACCHYECKOM MEXAHHUKE.
VYpaBHeHus aBwkeHus. Macca u ummynbsc. ['paHUIBI IPUMEHUMOCTH KJIACCUYECKOTO CIIocoba
ONMCAHUA JBUKCHUSI YACTHII.

7. IlepBb1it 3ak0H HpIOTOHA M MOHATHE MHEPUMAIBHONW CHCTEMbI OTCYeTa. BTOopon 3a-
koH HproToHa kak ypaBHeHue IBrkeHMs. Cuia Kak NPOU3BOAHAsA MMITysbca. TpeTuil 3aKoH
HeroTOHA 1 3aK0H coxpaHEeHHMs UMITyJIbca. HemHepuuanpHbple CUCTEMBI OTCUETA.

8. Cunsl B mpupone. Kinaccudukamus v npumepsl Cuil.

9. 3aKOH COXpaHEHHUs MMITyJbca KakK (pyHIaMEHTaJIbHBIH 3aKOH MPUPOAbl. MOMEHT
MMITyJIbCa. 3aKOH COXPaHEHUsI MOMEHTA UMITYJIbca. MOMEHT Cuiibl. Y paBHEHUE MOMEHTOB.

10. Pabora n xuHeTnyeckas sHeprus. MomHocTs. CBsI3b MEXAY KHHETUYECKUMHU dHEP-

TUSIMU B Pa3lIMYHBIX CHUCTEMaxX OTCUeTa. DHEpPrusl IBMKCHHs Tella Kak Iesoro. BHyTpeHHss
sHeprus. KoHcepBaTUBHbIE U HEKOHCEpPBATUBHBIC CHIIBL. [loTeHIManbHas SHEprus. 3akKoH CO-
XpaHeHus YHeprun B MexaHuke. O0medu3nyeckuil 3aK0H COXpPaHEHUsI YHEPTHH.

11. VYpaBHEeHMsI IBUKEHUS U PABHOBECUS TBEPAOIO Tela. DHEPIUsl IBMXKYLIErocs Tena.
MoOMEHT UHEepIMH Tejla OTHOCUTENBHO OCH. BpaiaTenbHblii MOMEHT.

12. OO01ue cBOMCTBA XKUAKOCTEN U Ta30B. YPaBHEHUS! PaBHOBECHUS U JIBUYKEHUS KUIKO-
ctu. MneanbHas u BsA3Kas KUIKOCTb.

13. I'mppocratuka HecKUMaeMOW KHAKOCTH. KUHEMAaTH4ecKoe ONMUCAaHHWE JIBUKEHHUS
xuakocTH. CTanMoHapHOe IBUKEHHE UieanbHOM xuakocTu. KoadduiueHt Ba3kocTH.

14. Teuenue xxuakoctu mo Tpyoe. @opmyna Ilyaszeiins. 3akonbl mompodusi. Popmyia
Crokca. 'maponuHamMuyeckast HeyCTOWYMBOCTh. TypOyJIEHTHOCTb.

15. VYupyrue HanpspkeHus. 3akoH ['yka. PacTspkeHue u coxatue cTepaKHe.

16. JIuHaMU4ecKre U CTaTUCTUYECKHE 3aKOHOMEpPHOCTH B (u3uke. CTaTUCTUYECKUN U
TEPMOJIMHAMUYECKUN MeTOIbl. TernoBoe ABMKEeHHE. MaKkpOCKONMMYECKUE TapaMeTpPHI.

17. VYpaBHeHue coctosiHus. BHyTpeHHss1 sHeprus. VIHTEeHCUBHBIE U 3KCTCHCHBHBIE Ila-
paMeTpsl.

18. VYpaBHEHHE COCTOSHUSA UAECATBHOrO raza. OCHOBHBIE 3aKOHBI UCAIBHOTO ra3a.

19. JlaBneHue raza ¢ TOYKM 3pEHHUsI MOJIEKYISIPHO-KMHETUYECKON Teopuu. Moiekymsp-
HO-KMHETUYECKUIN CMBICI TEMIIEPATYPHI.

20. Pacnpenenenne MakcBeria. Pacripenenenue dactuil mo aOCOMIOTHBIM 3HAYCHUSIM

ckopocTd. CpenHsas KMHeTHYecKas dHeprus dactull. CKOpPOCTH TEIJIOBOIO ABM)KEHHS YaCTHII.
Pacnpenenenue bonbimana. TemioeMKOCTb ra3osB.

21. OOpatuMble ¥ HeoOpaTUMbIE TEIIOBBIE Mpolecchl. [lepBoe Haval0 TepMOAMHAMMU-
KHU. DHTPOIUS.

22. Bropoe nauano tepmonnHamuku. TeruioBele MamuHbl. [{ukn Kapro. Makcumans-
Hb1i1 KI1/] TerioBoit MamuHel. [IprHIMI BO3pacTaHus SHTPOIUH.

23. ITonsartue o ¢puznyeckoit kunetuke. Auddysus u temnonpoBoanocts. Koappumuent
muddy3uu. Korddumuent teronpopoanoctu. TemneparyponpoBoanocts. Juddy3us B razax
U TBEpbIX Tenax. BaskocTs. JlnHaMu4yecKkuil 1 KWHEMaTHYeCKU K09(h(HUIIMEHT BSI3KOCTH T'a30B
7 KHJIKOCTEMN.

24. ®a3bl u (hazoBble MpeBpalieHus. YciaoBue paBHoBecus (a3. da3oBble TUarpaMMsl.
VpaBuenne Knaneitpona — Knaysumyca. Kputuueckas Ttouka. MertacTaOWIbHBIE COCTOSTHUSI.
Tpolinas Touka. YpaBHeHue Ban-nep-Baanbsca. @a3oBblie nepexoasl BTOPOro poaa.

25. [Ipeamer knacCcUYECKOM AIIEKTPOJMHAMUKHU. ODJIEKTPUUYECKHM 3apsii W HaNpsKeH-
HOCTb 3JIEKTPUUYECKOT0 mojs. JuckpeTHocTs 3apsaaa. 3akoH Kynona. IlpuHiun cynepno3unuy.
DJIEKTPUUYECKUI JUTTOIb.

26. OnexrpocraTuueckas Teopema ['aycca. PaboTa snekrpoctarndeckoro moss. Llupky-
JSALUS DJIEKTPOCTaTHYECKOIO MOJIS.
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27. [Torennuman. CBsi3p MOTEHIMANA C HAMPSIKEHHOCTHIO 3JIEKTPOCTATUYECKOIO IMOJIS.
IIpoBOIHUK B AJEKTPOCTATUYECKOM TToJie. MieanbHblil IPOBOJHUK.

28. IToBepxHOCTHAs IIIIOTHOCTH 3apsifa. EMKOCTE KOHIEHCATOPOB Pa3IMYHON I'€OMETPU-
4yecKoi KoHpUrypaiuu. DHeprusi B3auMoJICHCTBUS dJIEKTPUUECKUX 3apsAI0B. DHEPrus CUCTEMbI
3apsKEHHBIX TPOBOJIHUKOB. DHEPrust KoHAeHcaTopa. [[I0THOCTD SHEPrUuu 31EKTPOCTATUUECKOTO
OJISL.

29. VYcnoBue cymectBoBaHus Toka. 3akoHbl Oma u J[xoynst — Jlenuna. CTOpoHHUE CHIIBI.
OJ1C ranpBaHMYECKOro eMeHTa. 3akoH Oma Ui y4acTKa LENHU C rajlbBaHUYECKUM 3JIEMEHTOM.
[TpaBuna Kupxroda.

30. Cuna Jlopenua u cuna Ammnepa. Bektrop marautHoM uHAYKIMU. OCHOBHBIE YpaBHE-
HUSI MAarHETOCTATUKHA B BaKyyme. MarHMTHOE MOJ€ MPOCTEUIINX CUCTEM. [[BHKEHUE 3apsKeH-
HOM YaCTULIBI B AJIEKTPUUYECKOM U MAarHUTHOM IOJISIX.

31. Butok ¢ TokoMm B marHuTHoM moJie. [loTeHuumanbHas SHEprusi BUTKAa ¢ TOKOM BO
BHEILIHEM MArHUTHOM ItoJie. PamMka ¢ TOKOM B OJHOPOJIHOM MAarHUTHOM Iosie. MOMEHT cui, 1eil-
CTBYIOILIMI HA PAMKY.

32. NHAYKTUBHOCTH JUIMHHOTO cojieHouaa. KoadduuueHT B3auMHON MHAYKLIMHU. 3aKOH
buo — Casapa. [Ipunnun cynepno3unuu. MarHuTHoe 1oJjie KpyroBoro Toka.
33. SBnenue snexTpomMarHuTHOM MHAYKUuU. IIpaBuno Jlenna. MarautHas sHeprus To-

ka. [lmoTHOCTE MarHuTHOM 3Hepruu. MosekyisapHaele Toku. Hamaranuennocts. HanpsikeHHOCTB
MarHuTHOTrO 10js. OCHOBHBIE YPaBHEHUSI MarHETOCTAaTUKY B BEILIECTBE.

34. @dapazeeBCKass 1 MAKCBEJUIOBCKAsI TPAKTOBKA SIBJICHUS SJIEKTPOMArHUTHOW HHIYK-
uuu. Tok cmemenus. Cucrema ypaBHeHuid Makcsesna. Toku @yko.
35. [TonsiTre 0 KONMEOATENBHBIX Mpoleccax. EMUHBIN MOIX0a K KOJeOaHUIM Pa3InIHON

buznyeckoil mpupoabl. AMIUIMTY/AA, KPyroBas 4yacToTa, (pa3a rapMoHuUeckux konebanuii. Cio-
JKEHUE CKAJIIPHBIX U BEKTOPHBIX KOJIEOAHUII.

36. MasTHuUK, Tpy3 Ha NpYXHUHE, KosebaTenbHbIi KOHTYp. CBOOOIHBIE 3aTyXaole KO-
nebanus. KoapunueHt 3aryxanus, jorapupMuyeckuil JeKpeMeHT, 100pOTHOCTb.

37. BeinyxaeHHble KojeOaHus.

38. DNeKTpOMarHuTHBIC KOJIeOaHusI.

39. Bounnel. [Inockas craumonapHas BonHa. IInmockas cuHycouaanbHas BonHa. berymiue
U cTosture BoJiHbI. Da3oBasi CKOPOCTh, JUTHHA BOJIHBI, BOJIHOBOE unciio. D dext ommiepa.

40. OCHOBHbBIE 3aKOHOMEPHOCTH I'€OMETPHUYECKON ONTHUKU. 3aBKOHBI PACIpPOCTPaHEHUs
CBeTa.

41. Coepuueckre u muIMHApUYECKUEe BOJHBI. MHTepdepeHIns MOHOXpOMaTHYECKHX

BosiH. KorepentHocts. HTepdepentus BonH. HTepdepomerpsl. BpemenHoe u cnekTpanbHOE
paccmoTpenue uHTepdepeHunonHbIX siBaeHuid. [Ipunnun Ioiirenca — @penens. [Ipubmmkenue
Openens. [Ipubmkenne Opaynrodepa.

42. [Ipocteie 3amaun qudpakuu: nudpakius Ha OJHON U HAa MHOTHX Inensx. Judpak-
nuoHHas pemetka. udpaxknus Ha kpyriom otBepctuu. Judpakuus PpayHrodepa u crek-
TpajgbHOE pasjoxeHue. JludpakunoHHas pemieTka ¢ CHHYCOMAAIBHOM MPOIMYCKaeMOCTBIO.
[Tpuntumn romorpaduu.

43. Pacnipoctpanenue ceera B Bemiectse. Jucnepeus csera. [lornomenue ceera. Ilpo-
3pavyHbIe CPEbl.

44, [Tongpuzanys BOJH MPH OTPAKEHUH. DJIEMEHThl KPUCTAITIOONTHKU. DIEKTPOONTH-
YECKUE U MAarHUTOONTHYECKUE SBICHHUSI.

45. [TpotuBopeuns kinaccuueckoit ¢puzuku. [Ipodbaems uznydenus yepHoro rena. doro-
AMEKTpUIECKUi AP (PEKT, CTaOUILHOCTH U pa3Mephbl aToMa.

46. 3akonsl Kupxroga, Credana-bonasimana, Buna ais TeniaoBoro u3nydeHus.

47. OtkperTue nocrossHHoM [1nanka. KBanToBas MexaHuka. PeATUBUCTCKass MEXaHHUKA.
48. DNEeMEHTHI CIENIUaIbHON TEOPUU OTHOCUTEIBHOCTH.

49, Ctpoenue aToMHOTO siipa. AToMHas GU3MKa U YHEPreTHKA.

50. IToctynatel bopa. JInnenyarsie crieKTpbl aTOMOB. [IpUHINAII COOTBETCTBHUS.
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ol. SBnenue potorddexra. OnbiTel CTONETOBA, 3aKOHBI (hoTOdPEKTA.

52. DnemeHTapHasi KBAHTOBAs TEOPHS U3TydeHHUs. TenI0B0oe paBHOBECHE N3TYICHHS.
53. I'unore3a ne bpoins. dudpaxnus snekrponos. Jdudpakmus Heirponos. Coot-
HOIICHUs HeolpeeaeHHocTel. BomopogononoOusie atombl. DHepreTudeckie ypoBHu. [loTen-
IUaJTbl BO30Y)KICHHS 1 MOHU3AIUH.

54. CrexTpbl BOJOPOAONOJOOHBIX aTOMOB. IIpocTpaHCTBEHHOE pacHpenesieHue 3JIeK-
TpPOHA B aTOME BOIOpoAa. TUIIBI CBSI3U 3JIEKTPOHOB B aTOMaXx.

55. [Tpunmun Ilaymu. [lepuoauueckas cucrema snemenToB Jl. M. MenneneeBa. Morne-
Kyna Bogopoaa. OOMeHHOe B3auMoIeiicTBHE.

56. dusnyeckas NpUpoJa XUMUIECKOU CBsA3U. VIOHHAsi U KOBAJICHTHAsI CBSI3U.

o7, CrpoeHune aTOMHBIX sifiep. PEHOMEHOJIOTHYECKUE MOJIEIIHN SPA.

58. S nepubie peakunu. MexaHU3MBbl SIAEPHBIX PEAKIUM.

59. PapnoaktuBHbIE NIpeBpallleHUsT ATOMHBIX sSaep. Peakuus snepuoro aenenus. Llennas
peakuus aeneHus. SnepHsiit peaktop. [Ipobiema HCTOYHUKOB SHEPTUU.

60. Ponb poccuiickux ydyeHbIX B CTaHOBJIEHUU (pusuku. Poccuiickue ydeHsle — jlaypeaTsl
HobGeneBckoit mpemun 1o Gusuke.

61. I'umoresa ne bpoiins. Audpakuus snexTpoHoB. JJudpakuns HeUTpOHOB

62. Bonopononono6usie atombl. DHepreTudeckue ypoBHH. [loTeHumansl Bo30yKaeHUs
Y MOHU3ALUHU.

63. CrexTpbl BOJOPOAONOJOOHBIX aTOMOB. [IpocTpaHCTBEHHOE pacIpenesieHUue 3JIeK-
TpPOHa B aTOME BOI0poa. TUIIBI CBSI3U 3JIEKTPOHOB B aTOMaXx.

64. [Tpunnun ITaynu. Monekyna Bogopoaa. OOMeHHOe B3auMo/ieiicTBuE.

65. IIepnonnueckas cucrema anemenTos /. 1. Menaeneesa.

66. dusnyeckas NpUpoJa XUMUYECKON CBsA3HU. VIOHHAs ¥ KOBaJIEHTHAs! CBSI3U.

67. CrpoeHune aTOMHBIX sifiep. PEHOMEHOJIOTHYECKUE MOJIEIIHN APA.

68. S nepubie peakuuu. MexaHu3MBbl SAEPHBIX PEAKLUN.

69. PanuoaxTiBHBIE IpEeBpaIIeHNs aTOMHBIX sjiep. Peakuus saepHoro aeneHus.

70. Lennas peakuus aenenus. SaepHslit peaktop. [Ipobiema HCTOYHUKOB SHEPIUH.

71. Ponb poccuiickux y4eHbIX B CTAHOBJICHUU (DU3HKH.

72. Poccuiickue yuensle — naypeatsl HoOGeneBckoii mpemMuu no Gpusuke.

Ilpakmuueckue 3a0anus K IK3ameny

1. Ha pucynke R1=120m, R,=150Mm, R3=130m, E1=12B, E2=32B. Haiitu TOK Ue-
pe3 pe3uctop Rs3

2. Haiitn ypaBHeHHE TpaeKTOpuM TOYKH Y(X), €CIIM OHa JBMXKETCS MO 3aKOHAM:
x=Asinot, y=Acosot. 13006pa3uts rpaduk 3Toi TPaCKTOPHH.

3. Koneco karuTcst mo ropu30HTaIbHON MOBEPXHOCTH 0€3 MPOCKaIb3bIBAHUS CO CKO-
pocThio 2 M/c. MrHOBEHHAs: CKOPOCTh TOUKH, HAXOJSAIIEHcs Ha BEpILIMHE Kojeca paBHa?

4. JlBa Tenma maccamu mp = 1 Kr 1 mp = 2 Kr HaJaloT ¢ OJUHAKOBON BBICOTHI Oe3
Ha4aJIbHOM CKOPOCTH. YemMy paBHO OTHOIIEHUE BEJIMYUH KUHETHYECKOM sHepruu tel Exi:Ex;
B MOMEHT CTOJIKHOBEHHsI C TOBEPXHOCThI0? CONPOTUBIEHHUEM BO3/1yXa MOXKHO ITPEHEOpEUb.

S. Koneco xarurcs o ropu30HTaIbHON MOBEPXHOCTH 0€3 MPOCKaIb3bIBAaHUS CO CKO-
pocThio 2 M/c. MrHOBEHHAast CKOPOCTh TOYKH, HAaXOASIIEHCS B MecTe KOHTAaKTa Kojieca ¢ Io-
BEPXHOCTBIO paBHa?

6. Msia maccoit m = 200 T JIETUT TOPU3OHTAIBHO cO cKopocThio 20 M/c. B Teuenue
0,3 cexyHIbl HAa HEro ACHUCTBYET MOPBIB BeTpa co cpenueit cuioit 10 H. Yemy crana paBHa
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a0COIOTHAS BEJTMYMHA CKOPOCTH MsIUa, €CIIM BeTep AYHYI MEePIECHINKYISIPHO HAIIPABICHUIO
IBIDKEHUSA Msa4a?

7. JIBa ToueuHbIX 3apsja U 2q Ha pacCTOSIHUU T APYT OT JAPYra B3auMOJACUCTBYIOT C
cuioi F. Bo ckonbko pa3 yMEHBIIUTCS CHJIa B3aMMOJIEHCTBUS 3apsiioB U (/2 Ha paccTos-
Huu 217

8. Ha nnenky ¢ noka3zarenem npenomieHust n=1,33 noxa yriom 45 rpaaycoB najaaer
ny4ok Oenoro cera. [Ipu kakoli MHHUMAJIBbHOW TOJIIMHE IUICHKU OTPA)KCHHBIH CBET OyJIeT
s)kenTbiM. CunTaiiTe JUIMHY BOJIHBI KEITOro cBeTa paBHOU 600HM.

9. [ap 1 maccoii 3 Kr, ABIKYIIUICS CO CKOPOCTHIO 4 M/C, HAJeTaeT HA HEMOBHU K-
HbIM map 2 maccoil 4 kr. [IpoucxoauT neHTpanbHbIN yaap, u map 1 ocranaBinuBaeTca. Yemy
paBHA CKOPOCTH I1apa 2 Mocje coyaapeHus?

10.  UYemy paBHa MoJsipHasi TEIUIOEMKOCTh TIPH MOCTOSSHHOM 00béMe (Cy) MHOTOATOM-
HOTO HJeaNnbHOrO Taza ¢ nuHeiHbiMu Monekynamu (CO,, CoH; u T.a.) mpu ycioBuu, 9To
UMEIOT MECTO TOJBKO MOCTYIATENbHOE U BPALIATEIbHOE TBUKCHHUS?

11. Kakoi#t nmomkHa ObITh MUHHMAaJIbHAs TOJIIMHA MBUIBHOW IUIEHKH (TIOKa3aTeib
npenomiieHust n=1,34), kKoTopast HaXOAUTCA B BO3JIyXe, AJISl TOTO, YTOOBI OTPAKEHHBIN OT HEe
CBET C JUIMHHOW BOJHBI S90HM 0BT MaKCUMAaJIbHO YCHJIEH B pe3ysibTare MHTephepeHInu?
CuwurTaiiTe, 4TO CBET MaJlaeT HA IJICHKY 110 HOPMAJIH.

12. IHap 1 maccoii 3 Kr, IBHKYIIUKACS CO CKOPOCTHIO 4 M/C, HaJleTaeT Ha HETOBH K-
HBI map 2 maccoit 5 kr. [Ipoucxoaut abcomoTHo Heynpyruid yaap. [Ipouecc ynapa anurcs
0,2 c¢. Cuny F, ¢ xoTopoii map 1 geiicTByeT Ha map 2, cuutaeM IMoctosiHHOW. Yemy paBHa
cuna F?

13.  IInockas BomHa A= 582 HM. MajaeT MO0 HOPMAJIK K TIOBEPXHOCTH KBAPILIEBOTO KIIH-
Ha (n = 1,54). Yron knuHa 0=20". Kakoe 4ucio TeMHbIX UHTEPPEPEHIIMOHHBIX MOJIOC MPU-
XOJIUTCS Ha €UHUILY AJnHbI kinHa? KapTuHa Habt01aeTcsi B OTPakKEHHOM CBETE.

14.  VcraHoBka Ui monydyeHUs Kosenl HpoTOHa ocBemaeTcss MOHOXPOMATHUECKUM
CBETOM, IMaJIAlOIINM 10 HOPMaJIHM K MOBEPXHOCTH TIJIACTUHKU. Pannyc KpuBU3HBI JIMH3BI R =
10 m. Habmonenue konen HproToHa BeneTcst B oTpaxkeHHOM cBeTe. Onpenenure JIHHY BOJI-
Hbl A MOHOXPOMAaTHYECKOTO CBETA, €CJIM PACCTOSHUE MEXAY MSATBIM M JBAJIATh MATHIM
CBETJIBIMU KOJIbIIaMd HeioTOHA paBHO |= 7 MM.

15.  Toukuii 00py4 U CIUIONIHON WJIMHIP, UMEIOIIME OJIMHAKOBbIE MACChl M PAJNYCHI,
HAYMHAIOT OJJHOBPEMEHHO CKaThIBaThCs ¢ TOPKU. UTo ckaTtutcs ObicTpee?

16.  Yemy paBHa MoJspHas TEIJIOEMKOCTb IPU MOCTOSIHHOM JaBieHuu (Cp) MHOroO-
ATOMHOTO HJIeaJbHOTO ra3a ¢ nuHeiHpIMUu Mosiekyiamu (CO,, CoH u T.1.) ipH yCclioBUH, UTO
MUMEIOT MECTO TOJIBKO MOCTYNATENbHOE U BPALATEIbHOE IBUKEHUS?

17.  JIBe dYacTWIIbI JOBUXKYTCS C YCKOPEHHEM ( B OIHOPOJHOM TIONie TSDKECTH. B
HaYaJIbHBI MOMEHT YaCTHI[bl HAXOIWINCH B OJTHOM Touke U uMmenu ckopoctu Vi = 3,0 m/c u
V;, = 4,0 M/c, HapaBIeHHBIE TOPU30HTAIHHO U B MPOTHUBOIOJIOKHBIE CTOPOHBI. HaliTi pac-
CTOSTHUE MEXIYy YacTHI[aMH B MOMEHT, KOT/Ia BEKTOPHI UX CKOPOCTEH OKa)XyTCs B3aUMHO
NepHEHANKYISPHBIMU.

18. Yemy paBHa MOJsIpHAs TEIUIOEMKOCTh TIPU TMOCTOSTHHOM 00B&éMe (Cv) MHOrO-
ATOMHOTO HJI€aNbHOTrOo rasza ¢ HenuHeWHbiMu Monekynamu (H,O, CHy u T.1.) ipu ycnosuw,
YTO UMEIOT MECTO TOJIBKO MOCTYNATEIbHOE U BpALlaTeIbHOE IBUKEHUS?

19.  Yactuma A ABMKETCS MO OKPYXHOCTH pamuyca R = 50 cm Tak, 4ro ee pamuyc-
BEKTOP I OTHOCUTENbHO Touku O (Haxopsiencss Ha OKPYKHOCTH) ITOBOPAuYMBAETCs € MOCTO-
SIHHOH yriioBo# ckopocThio ® = 0,40 pan/c. HaliTu MOAYJIb CKOPOCTH YaCTHIIBI, & TAKIKE MO-
JTyJIb ¥ €€ MOJIHOTO YCKOPEHHS.

20.  Yemy paBHa MoJIIpHas TEIJIOEMKOCTh JIByXaToMHOro uaeanbHoro raza (Hp, O,
N2 u 1.1.) ipu ero Hen3sMeHHOM 00béMe (Cv) U IpU YCIIOBUH, YTO UMEIOT MECTO TOJBKO IMO-
CTyMaTelIbHOE U BpallaTeIbHOE IBUKEHMUSI.

21.  Touka OBHXKETCS, 3aMEAJISACH, MO MPSMOI C YCKOPEHHEM, MOAYJb KOTOPOro 3a-

BUCHUT OT €€ CKOPOCTH V IIO 3aKOHY W = aVV, I'’I€ o — IOJIOKUTCIbHAA IIOCTOAHHAI. B
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HAYaJbHBI MOMEHT CKOPOCTh TOUKH paBHa Vo. Kakol myTe OHa MmpoiiieT 10 OCTaHOBKU? 3a
KaKoe BpeMs 3TOT IyTh OyAeT mpoiaeH?

22.  UYemy paBHa MOJSpHas TEINIOEMKOCTh MpU mocTosHHOM naBienuu (Cp) omHo-
aTOMHOTO HjaeanbHoro rasza (Xe, Kr u T.4.) npu yciaoBuH, 4YTO UMEIOT MECTO TOJIBKO MOCTY-
[aTEJIbHOE U BPAIlaTEIbHOE ABMKECHUS?

23.  Yacrtuna JBUXKETCS B MOJIOKUTEIHLHOM HAMpPaBICHUH OCH X TaK, YTO €€ CKOPOCTb
MeHsieTCs TI0 3aKOHY V = av/X, TJie oL — MONOKHUTeNbHAs IOCTOSHHAsA. VIMes B BHJY, UTO B
MoMeHT t = 0 oHa Haxoawiack B Touke X = 0, HAMTH 3aBUCUMOCTb OT BPEMEHU CKOPOCTH U
YCKOPEHUS YaCTHULIBI.

24,  Yemy paBHa MOJsApHas TEIUIOEMKOCTb IPHU NMOCTOSHHOM JapieHuu (Cp) OByX-
aToMHOro uiaeanbHoro raza (Hp, Oz, Nz 1 T.1.) pu ycnoBHH, 4YTO UMEIOT MECTO TOJIBKO IO-
CTYIATENbHOE U BpallaTeIbHOE JBUKECHUS?

25. My maccoit m = 200 T JIE€TUT TOPU3OHTAIBHO CO CKOpocThio 20 M/c. B TeueHme
0,3 cekyHIBI Ha HEro JCUCTBYET MOPHIB BeTpa co cpeanert cuiioi 10 H. Yemy crana paBHa
a0COMIOTHASI BETUYMHA CKOPOCTH MsAYa, €CIIU BETep AYHYJI HaBCTPEUy JIBHKEHUIO Msda?

26. U3 BO3myxa Ha OUDJICKTPUK MMAJAaeT €CTECTBEHHBIA CBET, MPU ATOM OTPAKECHHBIN
Jy4 TIOTHOCTHIO MOJIIPU30BaH. Yroji oTpaxkeHus paseH 60 rpamycam. Haiinute mokaszarenb
IIPEJIOMIICHUS TUIIEKTPHUKA.

27. JlBa Tema maccamu | Kr ¥ 2 Kr MmaJarmOT C OJAMHAKOBOW BBICOTHI 0€3 HauaabHOU
ckopoctu. YUemy paBHO OTHOIIEHHE CKopocTel Ten Vi k V2 B MOMEHT CTOJIKHOBEHHUSI C T1O-
BEepXHOCTHI0? CONMpPOTHBIEHUEM BO3/1yXa MOXHO MPeHeOpeyb.

28. U3 Bo3myxa Ha OUAJICKTPUK IMAJaeT €CTECTBEHHBIH CBET, IPU 3TOM OTPAKECHHBIN
Jy4 TOTHOCTHIO MOJIIPU30BaH. Yroi oTpaxkeHus paseH 60 rpamycam. Haiiaute mokasarenb
IPEJIOMIICHUS TUIEKTPUKA.

29.  CHapsp BbUIeTaeT U3 MYIIKH ¢ HadaidbHOU ckopocThio 60 m/c mox yriaom 30 rpa-
JIyCOB K TOpU30HTY. HaiiTn nmepemenienrue, KOTOpoe mpoeeT cHapsia?

30. Ha pucynke R1=160m, R,=140Mm, R3=110m, E1=11B, E2=22B. Haiitu TOK Ue-
pe3 pesuctop Ry

31.  Iemns conepxut nse 6arapeu ¢ 9/IC 3B u 17B ¢ BHyTpeHHUMHU CONPOTUBIECHHU-
amu 20m u 30Mm, tpu pesucropa 120m, 110m n 130M u uneansusiii amnepmerp. Haiitu
nokasaHusi amrepmerpa. [lonoxxurenabHbIl MOMIOC OJHOW OaTrapen MPUCOEIWHEH K IOJIOo-
KUTEIBHOMY TOJIIOCY APYroi OaTapew.

32.  HaiiTu BeMYUHY CKOPOCTH YACTHUIILI ABMIKYIIAsICS MO Kpyry 4w, B mosre 2Tm. 1)
4acTULA — JIEKTPOH, 2) YacTHIla — SIAPO TENHsL.

33.  Bpycok moMecTwiM Ha HaKJIOHHYIO IIOCKOCTh. Macca Opycka 15kr, koaddu-
et Tpenus paseH 0,05. Haiitu cuity TpeHus U cuily peakimu Onopsl, ycKopeHue opyc-
Ka.

34.  Caer majaer U3 BOJbI HA CTEKJITHHYIO IJIACTUHKY C IOKa3aTesleM MPeIoMIICHUS
n=1,52 nox yriom 30 rpaxycos. [lox kakuM yriom BBIMAET CBET U3 IUIACTUHKH, €CIH 1O
JIPYTYIO CTOPOHY OT HEE HAXOAUTCS BO3AYX.

s0da
cmercio
6030yx
35.  Haiitn ypaBHeHHE TpaeKTOpUU TOUKU Y(X), €ClM OHA JBIIKETCS IO 3aKOHAM:
x=Asinot, y=Acos2mt. 300pa3uth rpaduk 3T0# TPaeKTOPHH.
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36.  Ilmockas BonHa A= 582 HM. magaeT 1Mo HOPMaJIM K MOBEPXHOCTU KBAPIIEBOTO KIIU-
Ha (n = 1,54). Yron xnuHa 0=20". Kakoe 4uciio TeMHBIX HHTEP(HEPEHIIMOHHBIX TOJIOC MPH-
XOJUTCS Ha eMHULLY JNTMHBI KianHa? KapTuHa HabmojaeTcsi B OTPaKEHHOM CBETe.

37.  Yemy paBHa MOJIIpHAsl TEIUIOEMKOCTb IPU MOCTOSIHHOM aaBieHuu (Cp) MHOrO-
aTOMHOT'0 H/ICATBHOTO ra3a ¢ JuHeHHbIMU Mosiekyiaamu (CO2, CoHz 1 T.1.) ipu ycnoBum, 4to
HUMEIOT MECTO TOJIBKO MOCTYIATEIbHOE U BpallaTeIbHOE IBUKEHUS?

38.  Touka IBWXETCS, 3aMEJISASACH, 110 NMPSIMON C YCKOPEHUEM, MOJYJIh KOTOPOTO 3a-
BHUCUT OT €€ CKOpPOCTU V IO 3aKOHYy W = aV/V, Tlle a — TMOJIOKHUTeNbHas NocTosiHHas. B
HayaJbHbIA MOMEHT CKOPOCTh TOYKHM paBHa Vo. Kakoil myTh OHa poiaeT 10 ocTaHOBKU? 3a
KaKoe BpeMsi 3TOT IyTh OyeT npoiaeH?

39. U3 Bo3myxa Ha IUANIEKTPUK MAJAeT €CTECTBEHHBIA CBET, MPU ITOM OTPAKECHHBIH
Jy4 HOJHOCTHIO IMOJIIPU30BaH. Yroi oTpaxeHus paseH 60 rpamycam. Haiigure mokasarenb
MPETOMIICHUS TUAJIEKTPUKA.

40.  HaiiTu ycKOpeHHe 4acTUIbI B dnieKTpudeckoM mosie E=36 B/m ecnu 1) wactuna —
3JIEKTPOH, 2) YacTHIIA — SAPO TEIHSL.

41.  Ilpm xako# pa3HocTH (a3 JBa TAPMOHUYECKUX KOJIEOAHMS C PaBHBIMU aMIUIUTY-
namu A 1 Ay, a TaKKe IEPUOIOM, IIPH CI0KEHUU OYIyT UMETh MAaKCUMAaJIbHYIO aMILTUTYIy?

42.  YcraHoBKa Juid moiydyeHHs Kojen HploTOHa ocBemiaeTcsi MOHOXPOMAaTHYECKUM
CBETOM, MaJIal0IUM 110 HOPMaJli K MOBEPXHOCTH TUIACTUHKU. Pannyc kpuBU3HBI TUH3BI R =
10 m. Habmonenue xonenr HetoToHa Benetcst B oTpaxkeHHOM cBeTe. OmnpeaenuTe IIuHy BOJI-
Hbl A MOHOXPOMATHYECKOTO CBETa, €CIIM PACCTOSIHHE MEXKAY MATHIM M JBAALATH MSATHIM
CBETJIBIMU KoJibllaMu HetoToHa paBHO 1= 7 MMm.

43.  HaiiTu u3MeHeHue SHTPOIUU IPU PACIIUPEHUH T'a3a MPU NOCTOSHHOM JaBICHUU 2
atmochepsr u3 oobema 1a go 31m. Kak m3menumnace npu 3toM temneparypa? Kakas pabora
ObL1a coBepiieHa razoM? KonmnuecTBo BelecTBa 2 MOJIb.

44.  ]JlBa Tena OpocuiM OJHOBPEMEHHO BBEpX M3 OAHON TOuku. IlepBoe BepTHKaAIBHO
BBEpX, BTOpoe noA yriioM 60 rpaxycos k ropuzoHTy. HaganpHas cKOpocTh KakJIoro Tena 25
M/c. [Ipenebperast CONpOTUBICHUEM BO3/1yXa, HAUTH PacCTOSHUE MEXIy Teaamu uepes t=1.7
c.

45.  Hap ra3zom (renuil) mpou3BOJST U30XOPHBIN MpoIEcC, B TEYEHUH KOTOPOTO €ro
TEeMIEpaTypa yBeauuuiaach B 3 pa3a. Bo ckonbko pa3 yBenuuMTCA CpeIHEKBAaApaTHYHAs
CKOPOCTh €T0 aTOMOB?

46.  Bpycok NOKOMTCS Ha HAKJIOHHOW Iuiockoctu ¢ yriom 10 rpanycoB. Macca
Opycka 13kr, koadduument tpenus paseH 0.1. Haiitu cuiny TpeHus U cuily peakiuu oro-
pBI.

47.  HaiiTu MOMEHT MHEpPLUU CTEP>KHA UIMHOM 4M M Maccoil 13Kr mpu ero Bpaiie-

HUU OTHOCHUTEIIBHO OCH, MPOXOMSIIEH MOCPEANHE MEXIY €ro KOHIIOM M LEHTPOM, U Tep-
MEHIUKYJISIPHO CTEPIKHIO.

48.  KaxkoBa BbIcOTa OalrHu, eciy IMAapHK, aaas 0e3 HadalbHON CKOPOCTH, MOCIEIHIE
185 MeTpoB myTH npouen 3a 2 CeKyHAbI?
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Iloka3aTeiu W KpUTepUM OLEHHBAHUS

IHIKaJIa OH¢cHUBaHUusA

IVIAHMPYEMBbIX Pe3yJbTATOB OCBOEHHSI KOMIIETEHUHMH U Ppe3yabTaTOB 00y4yeHHs,

Ixana oueHuBaHUsA dopmupyemble komnereH- | MHaukarop 1ocTu- Kpurepumn oneHuBaHus YpoBenb
Huu JKEeHHUsl KOMIIeTeH- OCBOEHMSI
uu KOMIIeTeHIHii
OIIK-1. Cmocobern mpu- | OIIK-1.1. TIpume- | OIIK-1.1. 3-1. 3uaer BepHO U B MONHOM O00BEME  €CTE-
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