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1 IMacnopT ¢oHA2 OLEHOYHBIX CPEACTB MO JUCHHUILINHE (MOAYJIIO)

1. Texyummii KOHTPOJIb

HaunmeHnoBanme
PesyabTaTsl
Ne Pa3nen (Tema) 5 OLIEHOYHOTO0 cpeacTtBa/ | MeToa KOHTPOJIsT*
n/n AU CIUIINHBI ooyHeHuA dopMa TeKyliero
(xoMmeTeHIMN) -
KOHTPOJIst
YcrHbIii onpoc,
Jlaboparopubie MMCbMEHHBIN

®u3nyecKrue OCHOBBI paboThL, 3a7a4u IS OTYeT,

MEXaHUKH. CaMOCTOSITENILHOM TECTUPOBaHUE,

1 Crartuctrdeckas OIIK-1 WHIUBHTYTbHOU perieHue 3aaa4y
du3uka u paboTsbl, pedepartsl, VHAWBHUAYaJIbHOTO
TEPMOJUHAMUKA TECTBI 3aaHus,

o0CyXJIeHUE TeM
pedepatos.
JlaGopatopHsble YcTHBIl onpoc,
paboThL, 3a7a4u IS MUCHbMEHHBIN
CaMOCTOSTEIbHOM OTYET,
DJIEKTPUYECTBO U VHIUBUYyJIbHOMN TECTUPOBAHUE,

2 maraerusm. Ontuka u | OIIK-1 paboTsbl, pedepartsl, pelieHne 3a1a4

aToMHas (u3HKa TECTBI UHAUBUIYaIbHOTO
3a/1aHus,
00CcyXIeHUE TEM
pedeparos.

2. IlpomexyTo4yHas aTTecTAlUSA

B cootBercTBUM ¢ ydeOHBIM IJIJAaHOM TPOMEXKYTOYHAsl aTTecTaluss IO Yy4eOHOM
JUCHUIUTMHE (MOJIYJII0) MpeayCMaTpUBAeT MpPOBEIEHUE 2 CEMECTpbl — 3aueT, 3 ceMecTp -

OK3aMCH.

I[J'DI OILICHKHN peBy.HI:TaTOB O6y‘-IGHI/I$I HCHOHBSyeTC}I METOAbI YCTHOFO OTBCTA Ha BOHpOCBI
Owuera, perieHue 3aaad.
2. KoMmieKkT OLEHOYHBIX MAaTEPUAJTIOB /Jisi NMPOBEAeHHS TeKYIIero KOHTPOJIs

OLIEHKHU 3HAHU I, YMEHUH U YPOBHS C()OPMHUPOBAHHOCTH KOMIIETEHIIUIA.
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2.1 JlabGopaTtopHblii pu3nyecKuii NMPAKTHKYM.

IMoaroroBka K Ja0OPATOPHBIM 3aHATHUSM BKJIKYAET B Ce0s JBe 4YACTHU: IOJrOTOBKA
«IOITyCKa» K JIabopaTopHOii padoTe U MOArOTOBKA K 3alUTe J1a00paToOpHOM paboThI.

IIpn nmoaroroBke K <«IOMYCKY» HEOOXOIUMO, IMOJIB3YSCh METOJUYECKHMH YKa3aHUSAMHU K
nabopaTopHOii paboTe:

a) YACHUTH IIEJIb IPEACTOAIIEH pPaboThI;

0) TOHATH CYIIHOCTh (PU3UUECKOTO SIBICHHS, JIEKAILETO B OCHOBE pabOTHI;

B) 03HAaKOMHTKCS C XOJIOM pabOTHI;

r) odopMuTh «3aroToBKy» oTuéTa (IIeNb, Teopusi pabOThl, TAOJHUIBI, pPacUETHBIC

dhopmyIe).

IIpu noaAroToBKe K 3al[UTe MPOICTAHHON JTa00paTOPHOI paboThl HEOOXOIUMO:

a) TIOJNB3YSICh METOIWYECKMMH YKa3aHUSMH K JIabopaTopHOM paboTe, JEKIHUSIMHU H
PEKOMEHJOBAaHHBIMU Y4YEOHBIMH TOCOOUSMH, H3YYUTh TEOPETHUECKUH Marepuain Io
pabore;

0) YSICHUB CBSI3b MEXAY (U3NYECKMMHU BEIMYMHAMH, BBIPAKAEMYIO MAaTEMAaTUYECKHU B
BUJE POpPMYJI, CAMOCTOATEIHHO CENIaTh UX BBIBOJ;

B) OTBETUTHb Ha BOIPOCHI JUIsI CAMOIPOBEPKHU, CTApasCh IPU 3TOM HE MOJIb30BATHCS
y4eOHBIM TTOCOOHEM;

I') UCTIOJB3Y$ «3ar0TOBKY» OKOHYATEIbHO O(OPMHUTH MUCHMEHHBINA OTYET O MPOJIeTaHHON
pabote. [Ipoananu3upoBaB MoIydeHHbIE JaHHbIE, CENIaTh BHIBO/I.

Ne .(.)613
&M B
HassaHue paboTbl yaca
X
Pazneani I u Il. ®uznyeckne 0CHOBbI MEXaHUKH U MOJIEKYJIAPHOH QU3NKH.
1. | Beenenue. M3mepenne Gpru3nuecKuX BEIUYHH U KIACCH(PHUKAIIHS 2
MTOTPEIIHOCTE.
2. | Onpenenennie Ko UIMEHTa TPEHUS CKOJIBKEHHUS C TOMOIIBIO TpUOOMETpa. 2
3. | UccnenoBanue 3akoHOMEpPHOCTEHN IMHAMUKH BPaAIIaTeIbHOTO BUKEHUS 2
TBEPIOTO Tella C MoMOINbI0 MasTHUKa OOepOexka.
4. | 3y4yeHue 3aKOHOB COyIapeHUs TeJl. 2
5. | Bydyenue xonebanuii pU3NUECKOro 1 MaTEMaTHYECKOTO MasiTHUKOB. 2
6. | V3yuenue 3aryxaroumx KojaebaHui NpyKMHHOTO MasiTHUKA. 2
7. | OnpeneneHne yHUBEPCATLHON Ta30BOM MOCTOSHHON METOIOM OTKAYKH. 2
8. | Onpenenenne oTHOIICHHSI TEIIOEMKOCTEH raza Mmeronom Kiemana-Jlesopma. 2
9. | Onpenenenne k03¢ GHUIMEHTA BI3KOCTH XUJIKOCTH MeTogoM CTOKCa. 2
10. | Onpenenenue k03(pPULIHEHTA BA3KOCTH KUAKOCTH C TOMOIIBIO 2
BHCKO3HMeETpa.
11. | Onpenenenue k03¢ PuLIMEHTa TOBEPXHOCTHOTO HATSKEHHUSI METOJJOM OTPHIBA 2
KOJIbIIa
12 | UccnenoBanue TeMnepaTypHO 3aBUCUMOCTH KO3 pHIreHTa 2
MOBEPXHOCTHOTO HATSXKEHUSI METOJIOM MaKCUMaJIbHOTO JTaBJICHHUS B
ny3sipske (YUPC)
13. | UccnenoBanue ynpyrux aepopmarnuii TBepasix ten (YUPC). 2
14. | Onpenenenue TeMIepaTypHoro Ko3pGuirenTa JMHEHHOTO PaCIIuPEHUSI. 2
Paznea 111, DileKTpH4ecTBO H MarHEeTH3M
15. | [lpumenenue 3akoHoB Oma 1 Kupxroda s pacuéra 2IeKTpUIeCKuX Iereil. 2
16 . | Onpenenenne rOpU3OHTAIBLHON COCTABISAIONICH UHIYKIIMM MAarHUTHOTO TIOJIS 2
3emun
17. | Onpenenenue HaNPs>KEHHOCTH MArHUTHOTO TOJISE HA OCH COJICHOMIA 2




18. | M3yueHue 3aBUCUMOCTH COTIPOTHUBJICHUS METAUIOB U MOJTYITPOBOIHUKOB OT 2
temneparypsl (YUPC).

19. | Uzyuyenue paboThl TPEXIICKTPOIHON JIAMITBI M CHATHE €€ XapaKTePUCTHUK 2
(YUPC).

20. | I'pamympoBka Tepmornapsl u onpezaenenue ee repmo-2J1C (YUPC). 2

21. | VzydeHue 31eKTpUUECKUX CBOIMCTB p-n Mepexoa. 2

22. | CHsTHE XapaKTEepUCTHUK NOoaynpoBogHuKoBoro Tpuoaa (YUPC). 2

23. | CHATHE XapaKTEePUCTUK BEHTUIBHOTO (POTOIIEMEHTa U (POTOCOTPOTHUBIICHHUS 2
(YUPC)

24. | Onpenenennie K03 HUIMEHTa CAMOMHIYKIIUUA, EMKOCTH U TTPOBEPKA 3aKOHA 2
Owma U1 11eny epeMeHHoro ToKa.

25. | 3mepeHune MOIHOCTH B TN NTEPEMEHHOTO TOKA. 2

Paznean! IV . Onruka. ®usuka atoma u sjapa.

26. | Onpenenenue moka3aress IPEJIOMIICHUS U JUCTIEPCHH JKUJIKOCTH C TIOMOIIIBIO 2
pedpakromerpa (YUPC).

27. | Onpenenenne paauyca KpUBU3HBI JUH3BI C TOMOIIBIO KoJsielr HproToHa. 2

28. | OnpeneneHue JJIMHBI CBETOBOM BOJIHBI C TIOMOIIBIO TU(PAKIIMOHHON 2
pemérku (YUPC).

29. | OnpeneneHne KOHIIGHTPALIMH caxapa B pacTBOPE C MOMOIIBIO MOJIIPUMETPa 2

30. | OnpeneneHue pa3HOCTH MOKa3aTeNeH MPEeTOMIICHUs BOJOTIPOBOIHON 1 2
JUCTHJITMPOBAHHOM BOJBI IPU MOMOIIM HHTEphEpoMeTpa

31. | UccnenoBanue CTpyKTYphl TBEPABIX TEJI C IOMOIIBIO MOJISAPH3ALMOHHOTO 2
MHUKPOCKOTIA.

32. | UccnenoBanue paboThI CIIEKTPOMETPA U MOTyYSHHUE CIIEKTPa MOTIIOUICHHUS 2
KUJKOCTH.

33. | OnpeneneHre KOHIICHTPALMU PACTBOPA U YAEIbHOTO K03 duinenra 2
MOTJIOUICHHS C TOMOIIBIO (DOTOIINEKTPOKOIOPUMETPA.

34. | Onpenenenne nocrostHHoi Credana-bonpliMana ¢ TOMONIBI0 TUPOMETPA. 2

35. | CHsiTHE CBETOBOM M BOJIbTAMIIEPHON XapaKTEPUCTHK (HDOTODIEMEHTA. 2

36. | UccnenoBanue paboThl POTOAIEMEHTOB, MPUMEHSIIEMBIX B IPOMBIILICHHOM 2
anektponuke (YUPC).

37. | Usyuenue paboThI cCoHEYHOM OaTapewu. 2

38. | DkcnepuMeHTalIbHOE UCCIIeIOBaHNE YPaBHEHUsI DHWHINTEHA 111 BHEITHETO 2
dotorddekra u onpenenenne nocrosaron [Inanka (YUPC)

39. | UccnenoBanue cekTpa BOJOPOJA U ONIpeieieHue MOCTOsTHHON Punbepra 2
(YUPC)

40. | OnpeneneHue paMoaKTUBHOCTH BEIIECTBA C TOMOIIBIO PaIHOMETpa 2

41. | V3ydenue paboTHl KBAHTOBOTO T€HEpaTOpa 2

Kpurepun onenku :
a) YCTHBIM OTYET MO TEOPHH SBJICHUS, U3Yy4aeMOro B JJa0OPaTOpPHOU paboTe

OIIEHKA «OTIMYHOY» BBICTABIISICTCS CTYIIEHTY, €CIIH OH MPABUJIBHO M3JIaraeT U MOHUMaET
OCHOBHBIE MTOJIOKECHHSI TEOpUHU, (PU3NIECKUE 3aKOHBI U 3aKOHOMEPHOCTH, N3ydaeMbIC B
JIaHHOM JTabopaTopHOM padoTe;

OLICHKA «XOpOoIIO0» BBICTABJIACTCA CTYACHTY, €CJIM OH B HCIIOJITHOM 061;eMe n3jaract u
MIOHUMAET OCHOBHBIE ITOJIOKEHUS TEOPUH, (U3NIECKHE 3aKOHBI U 3aKOHOMEPHOCTH,
u3ydaeMble B JaHHOU JIabopaTopHOi paboTe;

OIIEHKA «yJIOBJICTBOPUTEIHLHOY» BBICTABIISCTCS CTYJCHTY, €CIIH OH JIOIyCKaeT
HETOYHOCTHU TIpH (DOPMYITHPOBKE OCHOBHBIX MOJIOKEHUHN TEOpHH, (U3MUECKUX 3aKOHOB




n SaKOHOMepHOCTeﬁ, KOTOPBIC BbI3BAHBI HCAOCTATOYHBIM YPOBHCM 3HAHUU U

MMOHUMAaHHS BOIIPOCOB M3y4aeMbIX B JIaHHOH J1abopaTopHOM padore;

OLIEHKA «HEYJOBJIECTBOPUTEIHHOY BBICTABIIAETCS CTYACHTY, €CJIM OH OOHAPY KU

HE3HAHHME Y HETTOHWMaHKME OCHOBHBIC ITOJIOKEHUS TEOPUH, (U3NIECCKHE 3aKOHBI U
3aKOHOMEPHOCTH, U3y4aeMble B JTaHHOW 1abopaTopHOit padorte;

0) MMCHbMEHHBIN OTYCT

OIICHKA «3aYTEHO)» BBICTABIIAETCS CTYACHTY, €CJIM OH MPOJeial SKCIIEPUMEHT B
COOTBETCTBHUU C X0JIOM pabOThl, MPABUIILHO MPOU3BEN PACUEThl, UCIIOIb3YS CUCTEMY
CHU, cnenan BBIBOJBI U ClIajl OTYET MPETOIABATENIO.

OLICHKA «HE 3aYTE€HO» €CJIM OH He MpOoJesial SKCIIEPUMEHT B COOTBETCTBUU C XOA0M
paboThI, JAOMYCTUI OMIMOKHK B pacueTax, He c/iejall BBIBOJBLI U HE CIAT OTYET
IIPEnoaaBaTesio.
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2.2 WHauBUAYAJbHBIX 3a1aHUSA.
TemaTuyeckue WHIMBUAYyaIbHBIC 3aaHUS BBIIAIOTCS HA CEMECTP MEPCOHATBLHO KaXIOMY
CTYJEHTY, BMECTO €MHBIX IOMAIIHUX 33/1aHUM, BbIJaBA€MBIX TPYIIIIE.
NunuBuayanbHbIe 3aJaHUSI COCTOSIT U3 HECKOIBKUX YacTel, Kaxas U3 KOTOPBIX COAepKuT 6-10
3aJa4 10 COOTBETCTBYIOIIMM pasjenaMm Kypca. Bc€ 3To 3actaBisieT CTyIEHTOB paboTath
CaMOCTOSITEIIbHO.
NuauBuayaabHble 3aaHUs.
3AJAHUE 1: Mexanuka
3AJIAHUE 2: MonexynsipHast pu3nKa U TEPMOTUHAMHUKA
3AJJAHUE 3: DnexTpuuecTBO U MarHeTU3M
3AJAHUE 4: DnexkTponpoBOJHOCTh B Pa3MUYHbIX CPE/laX, KOHTAKTHBIC SIBJICHUSI,
AIIEKTPOMATrHUTHBIC KOJIeOaHHUs U BOJHBI.
3AJTAHUE 5: Ontuka.
3AJJAHUE 6: AtomHas ¢pusuka.

BoinoHas MHANBUAYAIbHBIE 32JaHUsI, HECOOXOMMO PYKOBOJICTBOBATHCS CIEIYIOIIHM:

1. MupuBuayanbHble 3aJaHMs BBINONHAIOTCA B OTAEIbHOM TETpagu, Ha OOJOXKKE KOTOPOM

yKa3bIBaeTCsl (paMUIIMSL, TPYIINa, BAPUAHT 3aJJaHUS.

VYcnoBus 3a/1a4 EPENUCHIBAIOTCS TTOJTHOCTHIO, 0€3 COKpaIleHUH.

YKazaTh OCHOBHBIE 3aKOHBI U (JOPMYJIBI, HAa KOTOPBIX 0a3upyeTcs pelieHHe.

4. Pemrenue 3a1aun JOKHO OBITH KPaTKO 0OOCHOBAHO.

[Tpu HEOOXOIMMOCTH pELICHUE CIEAYET MOSACHUTh YePTEeKOM, BBIITOJHEHHBIM KapaHIaIlloM
C NOMOIIbIO JIUHEWKH, LIUPKYJISL U T. 1.

OO0o3HaueHUsT Ha YepTeXke M B PEIICHUHM JOJDKHBI COOTBETCTBOBATh M MOSICHATHCSA. He
ciieyeT 0003Ha4aTh pa3Hble BEIMYMHBI OAHUMHU U TEMH K€ CUMBOJIAMH.

5. Pemarp 3amaum B oOmeM Buzae, T. €. B OyKBEHHBIX BBIpRKEHUSIX O€3 BBIUMCICHUS
IIPOMEKYTOUHBIX BEJIWYMH. YHCIOBBIE 3HAYEHUS IOJCTABIIATh TOJIBKO B OKOHYATEIIBHYIO
(pacuérnyto) ¢dopmyny. Eciam pacuérHas Qopmyna He BbeIpakaeT OOIIEH3BECTHBIN
(bu3n4ecKuil 3aK0H, TO €€ CIIEAYeT BHIBECTH.

6. IloxncraButh B pabouyro GopMmylly pasMEpHOCTH €OUHMII M YOEAMTHCA B IMPABHIBHOCTH
MCKOMOW BEJIMYUHBI.

Ilpumepur eapuanmoe uHOUGUOYANbHBIX 3A0AHUT

w N

BapuaHT HHIUBHAYAJTbHOTO 3a1aHus «MexaHuKay.

1.(1) Cxopocth Tena BbIpaxaercss ¢opmyinon V =2.5+0.2t. Haiitu nepememenue tena
yepe3 20c mociie Havasia ABUKECHUSI.

2. (15) Tenmo, OpomieHHOE BEPTUKAIBHO BBEpPX, OBUIO Ha BBICOTE 8,6 M JBa pasza ¢
MPOMEXYTKOM BpeMeHHU 3 ¢. HaiiTh HayaibHYIO0 CKOPOCTb.

3. (49) Illapuk maccoit 300 T ymapuics O CTEHKY W OTCKOYMJI OT Hee. OmpenenuTh
UMITYJIbC, IMOJYYCHHBIH CTEHKOH, €ClIM B TMOCIEAHMH MOMEHT Mepe] yIapoM IIapuK HMell
ckopocth 10 m/c, HampaBieHHYIO TOJ YIJIOM 30° k MOBEPXHOCTH CTEHBI. YJap aOCOIIOTHO
YOPYTHIA.

4. (31) Ha crone nexat ueTbipe oiuHAKOBBIX Opycka maccoi 100 r kaxplii. OHH CBS3aHbI
JIpyr C Ipyrom c momoinsio HUTeW. Ha mepBbiit Opycok aeiictByer cuna 1 H, HanpaBnenHas
BI0JIb cTONA. ONpenesnTh YCKOPEHHE, ¢ KOTOPhIM JABHXKYTCS OPYCKH, U CHITY HATSDKEHUS HUTH.
Cunamu TpeHHs MeXly OpycKaMH U IOBEPXHOCTBIO CTOJIa IPEHEOpeUb.

5.(61) Teno maccoif 2 Kr ymajuo ¢ BBICOTHI 8§ M U yriryousioch B cHer Ha 1,5 M. Onpenenutsb
CPEIHIOI0 CUIIy COIIPOTHBIICHUS CHETA.

6. (69) Mosor Maccoit 5 Kr yaapsieT mo HeOOJNBLIIOMY KYCKYy »ele3a, JieKalleMy Ha
HakoBaJibHe. Macca HakoBaiasHU 100 kT. Maccoii kycka jkene3a mpeHeOpeub. Y 1ap HeYNpyTrui.
Omnpenenuts KIIJ[ ynapa Monora npu JaHHBIX YCIOBUSIX.



7. (91) Ha nunuHap, KOTOPBIM MOXKET BpalllaTbCsl OKOJIO TOPU30HTAIIBHOM OCH, HAMOTaHa
HUTb, K KOHIly KOTOPOH NPUBSA3aH Irpy3ukK. J[BUrasch paBHOYCKOPEHHO, IPY3HK 3a 3 C OIyCTUIICA
Ha 1,5 M. Onpenenuts yriaioBoe yCKOpEHUe LUIUHPA, ECIIU €T0 PanycC paBeH 4 cM.

8. (117) Teno maccoit 2 Kr W paguycoM 5 CM CKaThIBa€TCS C HAKJIOHHOHW IUIOCKOCTH
JUIMHOM 2 M U yIJIOM HakJOHa 30°. Onpenenutb €ro MOMEHT MHEPLUUU OTHOCHTEIBHO OCH
BpAIICHUS, €CJIM CKOPOCTh B KOHIIE HAKJIOHHOM TUIOCKOCTH 3,3 M/C.

9. (126) Manenpkoe TEIO COBEpIIACT KoOJeOaHUS X = 25in[%t + 0.57[}. Haiitu

aMIUTUTYAY, TEepuoJ, HadalbHyl0 ¢a3y KojeOaHUil, a TakKe MaKCHMaJbHYIO CKOPOCTb H
yCKOpeHue Tena (X 1aHo B cM, 1 B).

10. (148) Ilmockast BomHA pacmpocTpaHseTcss BIOJb MpsMON co ckopocThio 20 m/c. JIBe
TOYKH, HAXOJIAIIMECS Ha dTOM MPsIMOM Ha paccTosHUM 12 M U 15 M OT UCTOYHMKA KOJIEOAHUH,
KoseOoTes: ¢ pasHocthio a3 0,75 7. Haiftu niMHY BOJIHBI, HamMcaTh YpaBHEHHE BOJHBI U
HallTU CMEIIEHHWE YKa3aHHBIX TOYEK B MOMEHT BpeMEHH, paBHbIM 1,2 c, ecin ammiuTyna
konebanwmii 0,1 M.

BapuanTt unauBuayanbHoro 3aganus «MoviekyasipHas Gusnka.

1. (151) Ilox kakuM naBIEHUEM HAXOIUTCS B OAJIJIOHE BOAOPOJ, €CIIM €MKOCTh OasioHa
10 nuTpOB, a KMHETUYECKasi SHEPTUsl MMOCTYNATeNbHOTO JBUKEHHSI BCEX MOJEKYJ BOAOPOJa
paBna 7,5-10 JIx?

2.(161) TloacuymTaTh YKCIIO MOJICKYJ TEIHUs, COACPKAIIMXCS:

a)Blr;
0)B1 M MIPU HOPMAJIBHBIX YCIIOBHSX;
B)B 1 M npu Aasienuu 1,5 10°Tau temmneparype 290 K.

3. (180) Kakum momkHO OBITH JAaBJICHHE BO3JyXa Ha JHE CKBAaXHUHBI TITyOMHON 8 KM,
€CJIM CYUTATh, YTO Macca KWUJIOMOJIA Bo3ayxa 29 Kr/KMojb, TeMIieparypa 1o BCei BBICOTE
MOCTOSIHHAsT W paBHa 27°C, a nasinenue BO3/JyXa y IOBEPXHOCTU 3€MJIM PAaBHO OJIHOU
atmocepe?

4. (198) Tommuua aepeBsHHON CTeHBI paBHa 12 cM. Kakoil jqomkHa OBITH TONIIIMHA
KUPIMUYHON CTEHBI, YTOOBI OHA 00J1a/1aa TaKoH e TeIUIOMPOBOIHOCTHIO, KaK M JAePEBsSHHAsS?
Koaddumnument Termnonporoanoctu aepesa pasex 0,17 Br/m-K, a kuprnua 0,69 Bt/m-K.

5.(211) Omuu KHIOMOTB raza u3oGapuueckn Harpesaercst ot 20°C 10 600°C, mpu sToM
ra3 IOIJIOIIAET 1,2-107 Jx Terma. OmnpenenuTs YUCIO CTETEHEH CBOOOMBI MOJIKYJ Tasa,
npupalieHne BHyTPpEHHEH dHeprun ra3a, padoTy rasa.

6. (227) B umnmunape noxa nopriHeMm HaxoxuTcs 20 T a3ora. ['a3 O6but Harpetr Ha 100 K
IIPU TIOCTOSTHHOM J1aBieHUH. OTNpeneuTh KOJTUIeCTBO TEIUIOTHI, COOOIIEHHON ra3y, padoTy
paciIupeHus U MpupanieHue BHYTPEHHENH YHEPTHH.

7. (263) WpneanbHblil raz cosepmaer uuki Kapno. Temnepatypa narpesarens T1=500 K
xonommibHUKa T>=300 K. Pabora m3oTepMuveckoro pacmupeHus rasa cocrasiseT 2 kJDx.
Onpenenure: 1) tepmuueckuid KIIJ mukina;2) xoiMuecTBO TEIJIOTHI, OTIAHHOE ra3oM MpHU
U30TEPMUYECKOM CXKATHH XOJIOAUILHUKY.

8. (250) TemnoBas mammuHa padoraer no nukiy Kapro. Temmeparypa HarpeBaTens 327°C.
Onpenenuts KIIJ nukia u tTeMneparypy XoJ0JWJIbHUKA TETUIOBOW MAIIIMHBI, €CIU 32 CYET 2
k/[K TemIoThI, MOJIy4eHHOU OT HarpeBaress, MamuHa copepinaer padory 400 JIx.

9.(271) Apron maccoii 4 T 3anumaet oowvem 0,1 I[M3 10 TaBJIEHHEM 2,5 MIla. Haiitu
TEMIIEPATYpy raza, CYMTast ero UAealbHBIM, PEATbHBIM.

10. (324) K cranpHO#T TPOBOJIOKE JUTMHOW 2 M M paiycoM 3 MM TojBeIIeH rpy3 B 200
kr. Uemy paBHa paboTa pacTsKEHHsI POBOJIOKHU?

BapuaHT HHIMBHIYAJIBHOTO 32/1aHUA
«DJIeKTPUYECTBO U MATHETU3M YacTh 1».



1. Maremarndeckuii MasTHHK Maccoit 1 107 kr npezcTaBiIsier co0oi IIapuK,
MOJBEIICHHBIN Ha WIEJIKOBOW HUTH, UIMHA KOTOPOM BEMKAa IO CPaBHEHUIO C pa3MepaMmH
nrapuka. Kak u3aMeHuTcs mepuon KojaebaHus MasTHUKA, €CIM COOOIIMB IIAPUKY 3apsi 1,6-10°®
K1, moMecTuTh €ro B OJTHOPOJAHOE JIEKTPUUECKOE MOJIE€ C HAPSIKEHHOCTHIO 3-10% B/M, cuioBbie
JUHUHM KOTOPOTO HampaBieHbl BBepx? Kakoi BelMWYMHBI JOKHA OBITH HAMPSIKEHHOCTH TOJS,

YTOOBI IIAPUK Kosebascs ¢ nepuoaom I, = 27z |—?
9
31. Tpu toueunsix 3apsma 310° K, 510° Kn u -610° Kn Haxomsrcst B BeprmHax
TpeyrosbHuKa co cropoHamu 0,3 M; 0,5 M m 0,6 m. Onpenenuts paboTy, KOTOPYIO HaIO
COBEpIINTh, YTOOBI pA3BeCTH OTHU 3apsiibl HAa TaKOe pACCTOSHHE, YTOOBI CHIIBI HX
B3aMMOJICHCTBHS MOXHO OBLJIO CUMTATh PABHBIM HYJIIO. 3apsiabl HAXOASATCS B KEPOCHHE.

54. HaliTu cuiy NPUTSKEHUSI MKy TUIACTUHAMU TUIOCKOTO KOHAEHCATOpa, €ClIU IO lb
KOKIOM IIJIACTUHEI 410* mm 2, pacCTOSHUE MEXIY HUMHU 10 MM, OMAJIEKTPUYECKOM
MPOHUIIAEMOCTBIO cpebl 6. PacueT mpoBecTH Aiis cirydasi, KorJa KOHIEHCATOPY COOOIIEeH 3apsi.
410K, ociie 4ero oH OTKIIIOUYEH OT HCTOYHHKA IOCTOSHHOTO HaIPsKEHUS.

61. OnpenenuTs CUIly TOKA B CONPOTUBIIEHNN R3 M HanmpspkeHUe Ha KOHLIAX 3TOT0
conpotusiienus, ecnu E;=4B, E,=3B,

I | I

L7 ’_‘ Ri=20m, R=60m, Ra=60Mm

R E3

TH F2 B2 T
91. D]JIC 6arapeu 12 B. Hanbomnsmmas cuna Toka 5 A.
Kakas manOosblmass MOIIHOCTE MOXKET BBLIEIUTHCS HA
MOJKITIOYEHHOM K 0Oarapee pe3ucTope ¢ IMepeMEeHHBIM
COIIPOTUBJICHUCM.

110. Jlammiouka U peocTar, COEAUHEHHBIE MOCIEI0BATENbHO, MPUCOCANHEHBI K UCTOYHUKY
Toka. Hanpsbkenue Ha 3axxkumax samnodku 40 B. Conpotusienue peocrata 10 OM. Buemnss
1ernb nmorpediser MmomuocTh 120 BT, Onpeaenuts cuity ToKa B IIETH.

121. JlBa mapajuieibHBIX OECKOHEYHO MJIMHHBIX IPOBOJA, MO KOTOPHIM TEKYT B OJHOM
HanpaBjieHuu Toku 60 A, pacnonoxkeHbl Ha pacctosHui 10 cMm apyr ot apyra. Onpenenutb
WHJYKIAIO MAarHUTHOTO TOJIsI B TOYKE, OTCTOAIIEH OT OJIHOTO IIPOBOJHUKA HA PACCTOSIHUM 5 CM
Y OT APYroro - Ha pacCTOSHUM 12 cM.

133. JKenesHslii cepaeunuk Hoi 50,2 cM ¢ BO3AyIIHBIM 3a30poM anuHoi 0,1 cM umeer
obmoTky u3 20 BuTkOB. Kakoii TOK JOKEH MPOTEKaTh MO ATOW OOMOTKE, YTOOBI B 3a30pe
NOJIYYUTh UHAYKIMIO 1,2 To.

145.B cepenuHe OCHOBaHHWS TOHKOTO JJIMHHOTO CojJieHOMAAa (TOK 5 A, 4MCIO BUTKOB Ha
equanny JuHE 200 1/cM) moMeniena ManeHbkasi pamka, cocrosimast u3 100 BUTKOB TIIOIIA B0
lem?. Kakoe KOnMYecTBo AJIEKTPUYECTBA MPOUJET YEpe3 pPaMKy, €CIU €€ MEPEHECTH B LEHTP
conenHonsia ConpoTuBieHne paMku 5 Om.

170. Iuka0TpoH mpeaHa3HAYCH ISl YCKOPEHUS POTOHOB JI0 SHEPTUH 8-10™ JIx. Kaxos
JOJKEH OBITh PAInyC TyaHTOB IUKIOTPOHA, €CIIM MHAYKIUS MarHUTHOTO ToJist paBHa 1 Tn?
KakoBa HauMeHbI11as TPOIOJKUTEIBHOCTh OJHOTO IIUKJIA pabOThI 3TOTO YCKOPUTEIIS, €CIIU
HayvajbHas SHEPIHsl IPOTOKOB MaJla, a aMILIMTY/1a HapsHKEHUS MEXy JyaHTaMu 16- 10° B?
(BIMSHUEM 3aBUCHMOCTH My, OT L IPEHEOPEYB).

BapuaHT HHIMBHUAYAJIbHOIO 3a1aHUS
«DJIEKTPUYECTBO U MATHETH3M YaCTh 2».

181. [1pu anekTpor3e pacTBOpa CEPHOM KUCIOTHI pacxoayercst MomHocTs P =37 BT.
Onpenenuts CONPOTUBIIEHNUE MIEKTPOIINTA, €ciau 3a BpeMs t = 50 muH Belgensercs m=0,3 r
BOJIOpOJA.

209 . KakoBa KOHUEHTpalus OJHOBAJECHTHBIX MOHOB B BO3JYXE, eciu Ipu
HanpsHKeHHOCTH 1oJist 34 B/M mutoTHOCTH TOKA 2 MKA/M? . ITonBM>XHOCTH NOHOB



U,=1,38 10" *M*/(c B), U.=1,91 -10 "*m?*/(c B).

212. CKOJIBKO 3JIEKTPOHOB €KECEKYH/IHO BBUIETAET U3 KATO/1a JIEKTPOHHOM JIaMIIbl, €CIIU
aHOIHEBIA TOK 1 MA?

225. A30T MOHU3HPYETCS PEHTIEHOBCKUMHM JTydyamu, Onpenenutb TpoBOAUMOCTh a30Ta,
eCIIM B KaXIOM KyOHYeCKOM CaHTHMeTpe rasa Haxomurcss 107 map moHOB. I10ZBIKHOCTH
MOJIOKUTENBHBIX HOHOB paBHa 1,27 , a oTpunarenbHbix 1,81 cm ’/B c.

231. Yemy paBHO OTHOILIEHHE YHUCIIA CBOOOJHBIX 3JEKTPOHOB B EAMHHUIIE O0beMa y
BHCMYTa U CYpbMbI, €CJIM NMpHU HarpeBaHuu oaHoro u3 crnaeB Ha 100 K Boznukaer Tepmo-3/1C
0,011 B?

236. OmpenenuTh KOHIIGHTPAIIUIO CBOOOJHBIX JJICKTPOHOB B IOJYNPOBOJIHHUKOBOM
IUTACTHUHKE, €CJIM NTOCTOsIHHAs XoJiu1a paBHa 1,9 10 T M/K.

260. Cuna TOKa B IIEMH, COCTOAIIECH U3 TEPMONAPhl U TajlbBAHOMETPA CONMPOTUBICHUEM
80 Om paBHa 2 MKA mpu pazHoctu craeB 350 K. Onpenenuts CONMPOTHUBIIEHUE TEPMOIIAPHI,
eciim e€ mocrosgHHas 47,9 MmxB/K.

270. KonebaTenbHBIA KOHTYp COCTOWT W3 BO3AYIIHOTO KOHAEHCATOpa C IUIOMIAJBIO
mwractue 100 cm % u KaTyIIKA UHAYKTUBHOCTH 10 ~ I'n. [Tepuon »nekTpuUecKuX KoJieOaHUN B
KoHType 10 7 cexk. Onpenenuts pacCTOSHUE MEKIY IUIACTUHAMU KOHAEHCATOpa.

289. B nenp nepeMeHHoro toka HampsbkeHuem 220 B u wacrorod 50 I'i BKIIFOYEHBI
nocienoBarenbHo EMKOCTh 35,4 MK(Q, akTuBHOE conpoTtusienue 100 OM u ungykTuBHOCTH 0,7
['n. Haiitu cuiny Toka M majeHue HamnpsHKeHUs Ha EMKOCTH, OMHYECKOM CONpPOTUBICHUH U
WHYKTUBHOCTH.

315. PryrHo-kBapueBas namma [IPK-2 nmoakitoyaercst K ICTOYHUKY IEPEMEHHOTO
HanpspkeHus ¢ yactotoit S0l yuepes apoccens, pabodee HanpsykeHue Ha kotopom 180 B, a
s dextuBHas cuna Toka 4 A. OnpenenuTs aKTUBHOE COMTPOTHBIICHUE IPOCCEIIS, €CITH €T0
UHIYKTUBHOCTD 0,1T°H.

BapuaHT nHIMBHAYAIBHOTO 3a1aHUsl «ONTHKAY.

1. (2) Manpuuk, TIsAs C MOCTa, ONPEIeNuI, YTo rryonHa peku 2 M. KakoBa uctuHHast riayonHa
pexu?

2. (26) IlnockoBelnyKias JIMH3a MOJ0XKEHA HA CTEKJISHHYIO IUIACTUHKY, MPUYEM MEXAY
JMH30M M TUJJACTUHKOM HeT KoHTakTa. Jluamerpbl 5ro u 15ro TemHbIX Kojienm HbroToHa,
HaOJII01aeMBIX B OTPaKEHHOM CBETE, COOTBETCTBEHHO paBHbI 0,7 u 1,7 Mm. Onpenenuts paguyc
KPUBU3HBI JINH3bI, €CJIM CUCTEMA OCBEIIAETCSI CBETOM C JITTMHOM BOJIHBI 581 HM.

3. (50) Ha y3kyroo menp majaeT HOPMaJIbHO MOHOXPOMAaTHYECKHH CBET. YTOJ
OTKJIOHCHHS JIyded, COOTBETCTBYIONIUX BTOPOM CBETJIOW IM(PPAKIMOHHOW mosoce, ¢= 1°.
CKOJBKMM JUIMHAM BOJIH TaJIAI0IIET0 CBETa PaBHA MIMPHHA IIeTH?

4. (68) dudpaxmuonnas pemerka coaepkut 100 mTpuxoB Ha MM JUIHHBL. OnpenenuThb
JUIMHY BOJIHBI MOHOXPOMAaTHYECKOIO CBETa, NaJAIOIIEro Ha pEeHIeTKy HOPMaJbHO, €CIU Yroil
MEXIy IBYMs MaKCUMyMaMu IepBoro mnopsnaka 8°. Ompenenutb oOllee 4YHUCIO TIaBHBIX
MaKCHMYMOB B TU(PaKIIMOHHON KapTHHE.

5. (74) Tlox kakuM YIJIOM JIOJDKEH MaaaTh My4YOK CBETa M3 BO3JyXa Ha IMOBEPXHOCTh
XKHUJIKOCTH, 4YTOOBI IPU OTPAXKEHHUH OT JHA CTEKJIIHHOTO COCy/ia
nl = 1,5, HanomHeHHOTO BOJI0M N = 1,33, CBET OB MOJHOCTHIO MOISAPU3OBAH?

6. (96) CxoIbKO 3HEPTUH M3JIy4aeTcs B MPOCTPAHCTBO 3a 10 yacoB ¢ muIomaay maxoTHOH
3emu I ra, umeromeit temnepatypy 27°C? CuutaTh NOYBY YEPHBIM TEJIOM.

7. (121) ®oton c sueprueit 0,8*10 -13 Ix Obu1 paccesH npu 3¢p¢exre Komnrona Ha
CcB0OOOTHOM 2J1eKTpoHe Ha yrou 180° . OnpeneanuTs KHHETHYECKYIO SHEPTHIO AJIEKTPOHA OTIa4H.

8. (145) Kmautbl cBeta c¢ sHeprueir 7,8%10-19 Ik BbIpbIBaiOT (HOTOIEKTPOHBI W3
MeTtamuia ¢ pabdotoir Beixoga 7,2 10-19 Jx. HaliTh MakcuManabHBIM UMITYJIbC, TEepeaaBaeMblid
MIOBEPXHOCTU METaJljla IIPU BBUIETE DJIEKTPOHA.

BapuaHT HHIMBHAYAJTbHOTO 32/1aHNUs «ATOMHAs (PU3UKAY.



~ 1. (171) Yemy pasen 1o Teopun bopa opOMTaNbHbI MOMEHT S1IEKTPOHA, JBHXKYIIETOCS IO
2 " opbute aroma Bogopoaa? Uemy paBeH paamyc 3TOH OpOMTHI, €CIM U3BECTEH OpPOMTAIbHbIN
MOMEHT 3JIEKTpOHA?

2. (187) Pa3nunia Mex 1y roJIOBHBIMU JIMHUSAME cepuid Jlalimana u bansMepa B IjIMHAX BOJIH
B CIIEKTPE aTOMAapHOro BOJOpoJa paBHa 534,7 M. OnpenenauTs 10 3TUM JAAHHBIM ITOCTOSIHHYIO
[Tnanka.

3. (196) Omnpenenuts (B ATMHAX BOJH) CIIEKTPAIbHbBIC TUATIA30HbI, IPUHAIICKAIINE CEPUIM
Jlaiimana u bansmepa.

4. (224) Omnpenenuth AnuHYy BOJIHBI Ko - JTUHMM XapaKTEPHUCTUYECKOTO PEHTI'C€HOBCKOTO
CIIEKTpa, TOJIy4aeMOro, a PEHTIEHOBCKOW TpyOKe ¢ MOIMOJEHOBBIM (50MO) aHTHUKATOIOM.
MO’KHO JTM IOTYYHTh ATY JIMHHIO CIIEKTPa, TI0J]aB Ha PEHTTEHOBCKYIO TPYOKY HaIpsiKEHUE
4*10° B?

5. (241) Yem ornuyaercs IO CTPOCHHUIO SAPO JIETKOIO H30TONa TeiIus OT sfapa
CBEPXTSHKENIOro Bojopoaa (TpuTust)?

6. (254) Haiitu nocTosiHHYIO pacnaia paaus, eciu ero nepuof noiypacnaga T=1550ner.

7. (273) Ipu pacnazae uzorona ¢ocdopa 15P% u3 siipa ero aToMa BBIOPACHIBAETCS DJICKTPOH
u HelTpuHo. Hammcarh simepHyro peaknuio pacnaga u3oromna (ocdopa U OMPESIUTh YUCIIA
AN1 u AN2 atoMoB, pacmamarommxcs 3a MPOMEXyTKH BpemeHH At;= 10 mueit u At, = 1 c.
[TepBonauanbHOe ynciao atoMoB N, = 1,9-1019

8. (289) CkoapkO HSHEpPruM BBIACISAETCS NMPU OOpPa30BaHUM OJHOTO TpaMMa Telus W3
IIPOTOHOB U HEUTPOHOB?

B ITIOJIHOM 061;eMe I/IHI[I/IBI/I,Z[yaJII:HIale 3adaHUs Hpe,Z[CTaBJIeHI:I B MGTO,Z[H‘-I@CKOﬁ nHTepaType:

1. dusnyeckue OCHOBBI MeXaHUKHU. MosekyisipHas pusuka. MHAMBUAYaIbHBIC 3aaHUS TS
CTYZICHTOB TE€XHOJIOTUYECKOTO (paKkyibpTeTa U (haKkyIbTeTa MEXaHU3AIUH CEIbCKOT0 XO35HCTBA.
Bonorma-Momnounoe, 2005 1.

2. DIEKTPUUECTBO U MarHeTu3M. HIuBUyanbHbIC 3aJaHus IO (PU3HUKE NI HHKEHEPHBIX
dakynpTeToB. Bonoraa - Momnounoe, 2011 r.
3. Ontuka. ®u3uka aroma, siipa U AJIEMEHTapHbBIX YacTull [ DJIEKTPOHHBIN pecypc] :

COOpHUK 3aJJaHUM TSI MHIWBUIYATHHOW paboThI 1O (PU3HKE ISl CTYACHTOB OYHOM M 3a09HOMN
dbopMbI 00ydeHwHs 110 HarpaBieHUio oarotoBku 35.03.06 Arpounxenepust; 15.03.02
TexHomornueckue MamuHbl U 06opynoBanue; 27.03.01 CrangapTu3anust © METPOJIOTHS;
35.03.02 TexHomOTHS JIeCO3arOTOBUTENBHBIX U IEPEBOOOPa0ATHIBAIOIINX MMPOU3BOJICTB / COCT.:
H. B. Kucenesa, E. B. CnaBopocosa, JI. A. Kypenkosa. - O1ekTpoH. 1aH. - Bonorna ; MonoyHoe
: BIMXA, 2018. -39 c.

Kpurepum ouenkn :

- OIICHKA «3aUTEHO» BBICTABIISIETCS CTYACHTY, €CITU OH yKa3aJl OCHOBHEIE (PU3NUCCKUE

3aKOHBI U (POPMYIIBI, HA KOTOPBIX Oa3UpyeTcs peneHrne, 000CHOBAI BO3MOKHOCTh MX

MPUMEHEHHUS B YCIOBUSAX JAHHOW 33/Iaud, TPUBENI HEOOXOUMbIE MATeMaTUYECKUE

npeoOpa3oBaHus U PacyeThl, MPUBOASIINE K TPABHUIBHOMY OTBETY.

- OIICHKA «HE 3a4TE€HOY» €CIM OH HE yKa3aJl OCHOBHBIC (DM3MUYECKHE 3aKOHBI U
dbopMyITbl, Ha KOTOPBIX Oa3upyeTcs pemieHne, He 000CHOBA BO3MOKHOCTh HX
NPUMEHEHHS B YCIOBUSX JTAaHHOH 3a/1aud, HE MPUBET HEOOXOAMMbIE MaTeMaTHUECKHUE
npeoOpa3oBaHus U PACUYEThl, MPUBOISINNE K TPABIUILHOMY OTBETY.



MuHHUCTEPCTBO CeNbCKOro Xo3sucTBa Poccuniickon denepaunu
denepanbHOE TOCYIAPCTBEHHOE OI0KETHOE 00Pa30BaTEIHLHOE YUPEIKICHUE
BEICIIIEro oOpa3zoBaHus «Bomorockasi rocygapcTBeHHas
MOJIOYHOXO03sIicTBeHHas akajgemust uMenn H.B. Bepemarunay

TexHomornueckuit haxkyIbTeT
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3aganusn nis pedeparon

KoMIieKT O1eHOYHBIX MaTepHajIoB i IPOBEPKU CHOPMHUPOBAHHOCTH KOMITETEHIIN

OIIK-1 ciocoGeH pemarh TUIOBbIE 33Ja4i MPO(PECCHOHANBHOM IEsTETbHOCTH Ha OCHOBE
3HAHUI OCHOBHBIX 3aKOHOB MAaTEMATUYECKUX U €CTECTBEHHBIX HAyK C IPUMEHEHUEM
UH(POPMALMOHHOKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

Bonorna-Momnounoe
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2.3. Pedepartsl.
TeMbl 10KIA10B:
. DKOJIOTUYECKH YHCThIE BUBI PAKETHOTO TOIUIMBA
. DKOJIOrusl paiMOAKTUBHBIX OTXOJ0B
. ATOMHast SHEpreTHuKa U KOJOTus
. BiusiHue MOHU3UPYIOMUX U3ITYICHUN HA OMOIOTHYECKHUE OOBEKTHI
. KocMuueckue ckopoctu
. Biiusinue HeBeCOMOCTH Ha >KUBbIE OPTaHU3MBI
. HapoiHOX 0351iICTBEHHBIE MPUMEHEHUSI KOCMUYECKUX MCCIIEI0BaHUMA
. [IpuMeHeHne 3ak0Ha COXpaHEHUSI UMITYJIbCa
. HproToH 1 co3manne GpyHIaMeHTaIbHON KIIACCHYECKON (hU3UKH
10. OTKpbITHE 3aKOHA COXPAHEHUS U NIPEBPALLEHUS SHEPTUU
11. Uctopust co3ganusi BEHHOTO IBUTATENS
12. Pa3zButue B3MISI10B HA IPUPOAY TEIIOTHI
13. CneunanbHas TEOpUS OTHOCUTEIIBHOCTH
14. JlnurensHoCcTh coObITHH B CTO
15. IToctynaTel TEOpUU OTHOCUTEIBLHOCTH
16. TIpeobOpazoBanus ["anunes u Jlopenia
17. )KuzHb 1 TBOpUECTBO DUHIITEHHA
18. CnencTBust TEOpUU OTHOCUTEIBHOCTHU
19. lunamuka TEOpUH OTHOCUTEIHHOCTH
20. IMapagokc 6M3HELOB
21. O6mas Teopusi OTHOCUTEIBHOCTH
22. YapTpaduoneToBoe U3JIydeHHe U ero MpuMeHEeHHe
23. ®usndeckue U OMOJOTHYECKUE CBOWCTBA JIA3EPHOTO JTyda
24. ClIOHTaHHOE U BBIHYKJEHHOE U3ITy4EHHE
25. Cenbckue podeccru JIa3epHOro Jyda
26. l'onorpadust u ee IpUMEHEHUE
277. BOJIOKOHHBIE CBETOBO/IbI U UX MMPUMEHEHHUE
28. 3ByK U €ro BOCIIpUATHE
29. YbpTpa3ByK M €ro NpUMEHEHHE B CEILCKOM XO35UCTBE U MUILIEBOI
MPOMBILIIIEHHOCTH
30. Uudpasyk
31. BubOparnwus: npyr unu Bpar?
32. TpeHue, €ro poiib B IPUPOJI€ U TEXHUKE
33. MI'I-addekr u ero npuMeHeHue
34. CBepXIpOBOAMMOCTD, IPUMEHEHUE CBEPXITPOBOIHUKOB
35. CBepXIpOBOIHUKU B MAarHUTHOM T10JI€
36. CBepXTEKy4Y€eCTh
37. IlpuMeHeHHnEe TOTYITPOBOIHUKOBBIX TPHUOOPOB B COBPEMEHHOM AIIEKTPOHUKE.

O 0 1N DN B W —

Kpurepun onenkn:

- OLIEHKA «3a4YTE€HO» BBICTABIISIETCS CTYJIEHTY, €CJIM OH CAaMOCTOSITEJILHO HaIllel
Y U3Yy4WJI MaTepHuall, B JIOCTYIHOM GopMe U3I0KHUII CYITHOCTh PACCMaTPUBAEMOIO
BOIIPOCA, MPUBEN SIPKUE KUZHEHHBIEC TPUMEPHI, CAEIIal BHIBOJBI,

- OLIEHKa «HE 3a4T€HO» BBICTABISETCS CTYIEHTYy, eciu pedepar clenan
CaMOCTOSITEIIbHO.

HE



MuHHUCTEPCTBO CeNbCKOro Xo3sucTBa Poccuniickon denepaunu
denepanbHOE TOCYIAPCTBEHHOE OI0KETHOE 00Pa30BaTEIHLHOE YUPEIKICHUE
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3agaHud 1JM TeCTOB

KoMIiekT O1eHOYHBIX MaTepHajIoB i IPOBEPKU CHOPMHUPOBAHHOCTH KOMITETEHIIMN

OIIK-1 ciocoGeH pemarh TUIOBbIE 33Ja4i MPO(PECCHOHANBHOM IESTETLHOCTH Ha OCHOBE
3HAHUI OCHOBHBIX 3aKOHOB MAaTEMATUYECKUX M €CTECTBEHHBIX HAYK C IPUMEHEHUEM
UH(POPMALMOHHOKOMMYHHUKAIIMOHHBIX TEXHOJIOTHHA.

Bonorna-Monounoe
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2.4. Tectnl
IIpumepsbl TecTOB ¢ 00pPa30BaTEILHOIO MOPTAJIA.

1 cemectp:
Bapuanr 1.
1. MarepraibHasi TOUKa IBIDKETCS COTTIACHO ypaBHEHHIO § = 4t+2+0.5t%. Onpenennts

CKOPOCTbh TOYKH B MOMEHT BPEMEHH 2 CEKYH/IbI.

A) 10m/c  B) Swm/c C) 6 m/c D) 8m/c
2. B ypaBHeHUU rapMOHUYECKHX KOJeOaHui X = 5*COS(2xnt+m) mukinyeckas yacToTa paBHa
A)m; B) 5; C) 2m; D) 2.
3. MowmeHT cuitbl ompenensieTcs mo GopmMye:
a)l=mr’ b)yM=Fl c)A=Fs d)W=mgh
4. BsiGepute GpopMyiy 10 KOTOPOH OMPEISsSeTCsl CHila TOBEPXHOCTHOTO HATSHKCHUS
KUJIKOCTH.
a)F=-kx b)F=ma c)F=al d)F=mg
5. Tlpomecc, mpoTeKkarmuii Mpu MOCTOTHHOM 00bEME Ha3bIBACTCS
a) U30XOpHBIM D) n30TepMHUUECKUM C)u300apHbIM ) aguabaTHBIM
6. IlepBoe HayaI0 TEPMOJMHAMUKH ISl ©30TEPMHUUECKOTO TPOIeca MPUHUMACT BH/I;
a) Q=AU+A b)Q=AU ¢c)Q=A d)AU=-A
7. 3apsin, TpoXoIsSIIni Yepes MONepeyHoe CeueHre MPOBOIHUKA 32 OJHY CEKYHIY,
Ha3bIBAIOT
a) HAlIPSHDKCHHOCTBIO b)) CHJION TOKa  ¢) HApsHKEHUEM d) comporuBneHuEM
8. Enwnunei nsMepeHust HampsoKSHUS SIBISETCS
a) B b)) Br ¢)A d H
9. BribGepute cooTHOLIEHHE BbhIpakarolee 3akoH Oma J1s ydacTka Lenu
a)l=UR b)E=A/qg c)U=qg*C d) I =Aqg/At
10. Enunuiieit u3amepeHuss MOMEHTA MHEPITUH SBIISETCS
a) kr*m® b) H*m c) xr*m/c d) H/m?
11. Onpenenutsb oO11Ie€ COMPOTUBIICHUE LIEMTH COCTOSINEH U3 IBYX MOCIE0BATEIBHO
COEMHEHHBIX MPOBOJHUKOB CONPOTUBIICHHEM 2 1 4 Oma.
a) 4 Om b) 60m ) 0.750m d) 20m
12. Mammnaa paBHOMEpHO MogHUMaeT Teso Maccoit 20 kr Ha BeicoTy 10 M 3a Bpems 20 c.
UYemy paBHa €€ MOLIHOCTH?
a) 100Br b) 10 Brc) 1000 Bt d) 1 Bt
13. KIIJ teroBoro asurarens 40 %. Uemy paBHa TeMnepaTypa HarpeBartessi, eciu
TemnepaTrypa xojoawibHuka 27°C? OTBET OKpYIJIUTE J0 LENbIX.
a) I80 K b) 500K ¢) 750 K d) 1080 K
14. Kak u3MEHUTCS CONPOTHBICHHE METAIMYECKOrO0 TPOBOJHUKA, €CIH €ro JJIMHY
YBEJIMUYUTH B 2 pasza?
a) YMEHBIIIUTCS B 2 paza b) yBenuuutes B 2 pa3a c) He u3MeHuTcs  d) yBenuuuTcs B 4 pasa.
15. C xakoii cusoit 1aBuIiI Ha 1o iudra JenoBek, Bec kotoporo Ha 3emne 600H, eciu
yckopenue nmudra 1 M/c? u HaIpaBJIEHHO BHU3?
Bapuanr 2.
1. TlorenumanpHas 3HEpPrus Teia MOAHITOrO HaJ 3eMJIEN omnpeaenseTcs no popmyiie
a) W=mv¥2 b)W=mgh c)W=kx¥2 d)W = l0?2
2. JlomonHuTE OmpeseNeHue: ... KojiebaHuii- 3T0O MaKCUMAaJIbHOE CMEIICHUE TOUKH OT

IMMOJIOKCHU A PAaBHOBCCHA.
a) ammumtyga b) dasa c) mepuox d) yacrora



3. U3 mpemnoxkeHHBIX GOpMYIT BEIOEpUTE OCHOBHOM 3aKOH IWHAMMKH IS BpaIaTeIbHOTO
JIBYDKCHUS:
a)F=ma b)M=¢l c)F=mg d)M=FI
4. Kak n3MEHNTCSI MOMEHT MHEPIUH TEJa, €CIIN YBEINYUTh PACCTOSHHE 10 OCH BPAILCHHS B
2 pa3za?
a) yBemuuuTCs B 2 paza b) yMeHbIIUTCS B 4 pa3a c¢) yBenuuuTcs B 4 paza d) HE H3MEHUTCS
5. Bribepure dpopmyny A onpeneneHus nepuoaa Kojiedanuii NpyKMHHOTO MasiTHUKA

a)T=tn b)T=2n\/E C)T=27C\/I dT=2xn /L
k g mgl

6. JIBmkeHHe MaTepUalIbHOM TOYKHU 331aETCsl ypaBHEHUEM X = 3+5t-t7, Onpenenutsb
CKOpPOCTb TOYKH B MOMEHT BpeMeHH (0.5 CeKyHIbI.
a)dwm/c b)7m/c c)-1wm/c d)5wm/c
7. Enununei namepenus cuibl Toka B cucteme CU siBsercs
a) B b)H c) A d) Om
8. IlepBoe HaUanO TEPMOAMHAMUKH JIJI1 M30TEPMUYECKOTO IPOLIECCa IPUHUMAET BUIL:
Q) Q=AU Db)Q=AU+tA c)A=-AU d)Q=A
9. O0BEM Ta3a, pacmupsromierocs npu mocrossuaom aasiennu 100 klla, yBenmuuunmcs Ha 2 1.
Pabora, coBepiiieHHast ra30M B 3TOM MpoIlecce, paBHA
a) 2000 Tx b) 20 000 dx c) 200 Tx d) 5%10" Ik
10. U3 mpemnoxkeHHbIX Gpopmyi BeiOepuTe 3aKoH OMa Ui HOJTHOH 1enu
a)l=g/t b)U=IR c¢)I=E/(R+r) d)E=A/
11. CpoiicTBa Bo3Bpaliaromux CHI: 1) Bceraa HarpaBieHbl K OJIOKEHUIO PaBHOBECHUS; 2)
00paTHO IPOMOPIUOHATILHBI Macce; 3) MPSMO MPONOPILUOHATIBLHBI CMEIICHHUIO.
a)1,23 b)lu 2 ¢)2u3 d)ylu3l
12.SIBneHne nepeHoca SHEPTrUU HA3BIBACTCS
a) mupdysus  b) rermonpoBogHOCTh ) hoTodddekT d) BHyTpeHHEE TPCHHE
13. MomeHT cuibl Tperust paBeH 5 H'm, miedo cuiibl paBHo 0.2 M. OnipeenTh BETUYUHY CHIIbI
TpeHus

a) 1H b)2.5H ¢) 25H d) 10H

14.CunoBoit XxapaKTepUCTUKOW AJIEKTPUYECKOTO MOJIS SIBISETCS
a)3apsan  b) cwima Toka C) HampsDKEHHOCTh d) MOTEHIUAT

15. AMmuTyna 3aTyxaonmx KojaebaHuii MaTeMaTHIeCKOTO MasiTHHKA 32 1| MUH YMEHBIITIIACh
BJIBO€. BO CKOJIbKO pa3 OHA YMEHBIIUTHCA 3a 3 MUHYTHI?

16. Chopmymupyiite 3akonsl Kupxroda.
Bapwuanr 3.
1. CkopocCTh IBUXKEHHUSI MAaTEPUATILHONW TOUKH 33J]a€TCSl ypaBHEHUEM
v = 15+3t. Onpenenuts HaYaIbHYIO CKOPOCTh ABHUKEHUS TOUKH.

a) 15wm/c b) 6 m/c ¢) 3m/c d)Swm/c

2. Cuna TsbKeCTH omnpeensercs 1mo Gopmyse
a)F=-kx b)F=ma ¢)F=mg d)F=al
3. Kak u3MeHUTCSI MOMEHT BpAIIAIOIIEH CHUJIbI, €CJIHU TIJIEYO CHJIbI YMEHBIIUTH B 2 pa3a?
a) ysenuuutcs B 2 paza b) yMeHbIIUTCS B 2 pa3a ¢) yBeIHUYHUTCS B 4 pa3a

d) ymeHbIInTCS B V2 pas
4. MOMEHT MHEPIIMH IMCKa onpeesieTcs no Gpopmyiie
a)l=mr*  b)l=2mr5 c¢)I=ml%12 d)1=mr%2
5.Enununeii nsmepenus nepuoja konedbannii B cucreme CU sBrsercst
a)ym b) I'm c) pan d) ¢
6.B ypaBHeHHH rapMOHHYECKUX KOeOaHui X = Ssin(27wt+m/2) nuKInYecKas 4acToTa paBHa
a) 2pan/c b) 2mpan/c c) 5pan/c d) m/2pan/c



7. JlomomHute omnpeneneHue: Kod(QUIMEHT... - 3TO BEJIWYMHA YHCICHHO paBHas CuUie,
JeHCTBYIOIEH Ha €IMHUILY AJIMHHBI KOHTYPa, OTPaHUYHUBAIOLIETO MOBEPXHOCTD KHJIKOCTH.
a) iupdy3un  b) TEMIONPOBOAHOCTH  C) TPEHUS
d) MoOBepXHOCTHOTO HATSKCHUS
8. IlepBoe HayasI0 TEPMOAMHAMUKY JIJIsl aJ1a0aTHOTO MpoLiecca MPUHUMAET BUJ
a)A=-AU Db)Q=AU+A ¢)Q=A d) Q=AU
9. Hucno creneneit cBOOOIBI 17151 MOJIEKYJIBI KUCIOPOa PaBHO
a2 b)6 c)5 d)3

10.Kak n3meHuTcs cuia Toka B LENH NPU YBEITUYEHUH CONPOTUBIIEHUS B 5 pa3?

a) He U3MCHHTCS b) YMEHBIIUTCS B 5 pa3 C) yBEJIHMUUTCS B 5 pa3

d) ymeHbIIuTCS B \J5 pas
11.Kakyro sHEpruto Ha3bIBalOT S3HEPIUEN B3aUMOJECHCTBUA?
a) MOTCHIIMAIBHYIO b) KHHETHYECKYIO C) 3JIEKTpUUecKyto d) CBETOBYIO
12. JIBa npoBOAHMKA, CONPOTUBICHUAMHU 2 U 5 OM, coelMHEeHbI napajuieabHo. OnpeaenuTb
MOJIHOE COMPOTHUBIICHUE LETTH.
a) 0.70m b) 70m ¢)1.40m d) 10 Om
13.0npeaenuTh KHHETHYECKYIO SHEPTHIO Tea MacCOr 1 KT, IBYDKYIIIETOCS CO CKOPOCTHIO 4 M/C.
a) 16 bk b) 8 Ix c) 2/x d) 4 Ix
14. Enqunuieit usmepenus snekrpudeckoro 3apana B CU sBusercs
a) A b) B c¢) Br d) Kn

15. JIBa kunmomoss yriekucaoro raza HarpesatoT Ha 50°C. Onpenenutb H3MEHEHHE BHYTPEHHEN
SHEPIuH rasa.

16. Chopmynupyiite 3akon Kynona.



Bapuanr 4
1. Ilpou3BeeHue Bpalllaroiel CUJTbI Ha TIJIEY0 HA3bIBACTCH ...
a) MOMEHT UMIyJbca D) MOMEHT MHEPIMHA C) MOMEHT CHJIBI
d) UMITYIIBC CHITBL.
2. lllap nBukeTCS BHU3 10 HAKJIIOHHOW II0CKOCTH. [Ipu 3TOM BHKEHUE 11apa sBIIIeTCs
a) TOCTymaTeIbHBIM b) BpamareabHbIM C) KOJIe0aTeIbHBIM
d)mocTynaTenbHBIM B BpaIiaTeIbHbIM.
3. U3 mpennoxkeHHBIX YpaBHEHHUI BBIOEPUTE YpaBHEHHE nepeHoca s qudy3uu
a) Q= -Xﬂst b) M= -DA—pst c) F=- nﬂs d) pV =vRT.
AX AX AX
4. Ecnu pa3HOCTh MOTEHIMATIOB MEXIY MJIaCTUHAMHU KOHJIEHCATOpa YBEIWYUTh B 3 pasa,
TO €T0 JIEKTPOEMKOCTD
a) He U3MEHUTCS  b) yBenmnuuTes B 3 paza  ¢) yMEHBIIHUTCS B 3 pasa
d) ymensmuTcs B 9 pas.
5. [lepBoe HauanO TEPMOJUHAMUKY JJI M30XOPHOI0 IIpolecca MPUHUMAET BU/L:
a) Q=AU+A b) Q=AU ¢) Q=A d) A=-AU
6. B ypaBHeHun rapmonndeckux kosnedanuii X = A*cos(2n/T)t , T- aTo 0603HaUCHHE
a) ammauTyabl  b) ¢asel  c¢) wactoTel  d) mepuona
7. Enununei uamepenus cuibl B cuctreme CU sBnsgercs
a) ok b) kv c¢) HM® d) H.
8. IlorenumanbHas SHEprus yrnpyroaeopMUpOBaHHOTO Tela onpeaensercs no Gpopmyse
a)W=mv¥2 b)W=mgh c)W=l0%2 d)W =kx*2
9. Cuna KyJOHOBCKOT'O B3aUMOJICHCTBUS ABYX HETIOABM)KHBIX TOUECUHBIX 3apsI0B
a) MPSIMO MPOTOPIIMOHAIBHA PACCTOSHUIO MEXTy HUMH
b) oGpaTHO MponoOpIIMOHATIPHA PACCTOSHUIO MEXKTy HUMHU
C) MPSIMO MPOTIOPIIMOHANBHA KBaIPaTy PACCTOSHUS MEXKTY HUMHU
d) oOpaTHO ponOpIMOHATFHA KBAAPATY PACCTOSHUS MEXTy HUMHU
10. Ilpu Hanpsbxkenuu 2B cuna Toka, HAYIIETO Yepe3 METAUIMYECKUN TPOBOAHUK AJTMHON
2 M paBHa | A. kakoil OymeT cmia TOKa uYepe3 TaKOW JK€ MPOBOJHUK JUIMHOW | M mpu
HanpspkeHuu Ha HEM 4 B?
a) 1A b) 0,5 A c)2A d)4 A
11. EquHuneit namMepeHus MOMEHTa HHeguHH B cucreMme CU sBngercs
a) KM b) H/Mm? c¢) Hm d) xr-m/c
12. Cuna BHYTPEHHETO TPEHUs OIpeaesseTcs no Gpopmyie
A)F=u-N bF=kx  ¢F=-n2Y
AX
13. YckopeHue abbKHUKA Ha OJTHOM U3 CITYCKOB Tpacchl paBHO 2,4 m/c?. Ha sTom CITyCKE
€ro CKOPOCTh yBeIHuMBaeTcs Ha 36 m/c. BpeMs, He00X01uMoe TBIKHUKY Ha CITyCK, PaBHO
a) 0,07 c b)7,5c c)15¢ d)30c¢
14. MammHa paBHOMEPHO NOJHUMAET Testo Maccoi 20 kr Ha BeicoTy 10 M 3a 20 c. Uemy
paBHa €€ MOUTHOCTh?
a) 100 Br b)10 Bt c) 1000 Br d)1Br
15. Tlpu xpyroBom mporiecce ra3z copepiaer padory 1000 [k u oTman oXJaguTerro
4000/Ix ternotel. Onpenenuts KIT/.
16./laiiTe onpeneneHne TEMI0EMKOCTH.

2 ceMecTp:

s d)F=6mnrv

Bapuanr 1.
1) Kax 3anmmercs 3akoH Oma aiad LENuM IEPEMEHHOIO TOKa, €ClM B  HEH
IIOCJIEOBATENIBHO  BKJIFOUYEHBI aKTUBHOE CONIPOTUBIICHUE U KOHJEHCATOP?
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2) KonebaTenbHbBIN KOHTYP COCTOUT M3 TIOCTIEIOBATEIBHO COSTMHEHHBIX €MKOCTH,
WHIYKTUBHOCTHU U pe3ncTopa. K KOHTYpy MOJIKITII0OUEHO IEPEeMEHHOE

R L C
HaTNpsDKEHUE.
[Tpr HEKOTOPOI YACTOTE BHEIIHETO HANIPSHKCHUS aMILTHTY IbI
NaJeHUN HAMPSKEHUs Ha DJIEMEHTaX LeTU COOTBETCTBEHHO paBHbl Ug = 4
@ B, U_=6B, Uc= 3 B. [Ipu 3ToM aMIuinTya Npua0KeHHOTO HAMPSKCHUS

= paBHa...

A)SB B)13B C)4B D)3 B
3) KakoBa mnpuuMHa BO3HMKHOBEHMsSI WHAYKTUBHOIO COIPOTUBIEHUS B LENHU
MEPEMEHHOTO TOKa?
A) U3MeHeHue HalpaBJIeHNs TOKA B LIENU
B) Bo3nukHoOBeHue B 1ienu DJ{C caMOWHIYKITNH
C) marpeBaHue mpoBOTHUKA
D) pe3koe Bo3pacTaHue TOKa B IIENH
4) Ilonnas cuctema ypaBHeHI/Iﬁ Makcseria uist 3JIEKTPOMarHUTHOTO T10JI1 UMEET BUJL:

fEaT -] B8 ) gigi |78k
1) L ® © ) e &

- > -2 =2

fDds= [pdv §BdS =0
)(S) V) )(S)

B kakom ciydae cripaBeJivBa Cieyollasi CHCTeMa ypaBHEHHI 17151 IepeMEHHOT0
Z-)JIGKTpOMaFHI/ITHOFO OJISL:

B}
fEdT=— j—ds
(L)

T- (%3

§ Hd
©) ot

L

- -
§DdS =0
(s)

A) B OTCYTCTBUM 3apsKEHHBIX T€J U TOKOB IIPOBOJUMOCTH
B) npu Hanuuuu 3apsyKEHHBIX TE€T U TOKOB IPOBOJIUMOCTH
C) npu HanMuUM 3apsKEHHBIX T€1 U B OTCYTCTBHM TOKOB ITPOBOJUMOCTH
D) npu Hanuunuy TOKOB IPOBOAMMOCTH U B OTCYTCTBUU 3apsKEHHBIX TEI
5) SIBneHuE MOJHOTO BHYTPEHHETO OTPAKEHUS JIC)KUT B OCHOBE JICHCTBHS
A) nmpomerpa B) nazepa C) peppakromerpa D) mokcmerpa

6) Yros naaeHus gydya Ha I'paHULy pasfena BO3JyXa M HEKOTOpOil cpeabl paBeH 60°,
yroa npenomiienus 30°. OnpeaenuTs mokKa3areib NPeIOMICHHUS JaHHON CPEIbI.

A)17 B)1 C)0,6 D) 2

7) [TupomeTp — 31O IPUOOP AT U3MEPEHUS

A) temrneparypsl B)nocrosunoit Credana-bonbiimana



C) naBnenus D) xoH1eHTpanuu caxapa B pacTBOpe

8) [TonHas ucmyckarenabHas ClIOCOOHOCTH TeJla BO3pocya B 10* pa3. Kak nu3zmenumnaco
IIPY 3TOM TeMIeparypa Tena’?

A) Bo3pocina B 100 pa3 B) Bo3pocna B 10 pa3;

C) Bo3pocma B 10000 pa3 D) ymenbmunace B 100 pa3

9) Kakue BOJHBI Ha3bIBAIOTCSI KOT€PEHTHBIMHU?

A) €CIIM OHM UMEIOT OJIMHAKOBYIO YacTOTY U TIOCTOSIHHYIO Pa3HOCTh (a3

B) €CJIM OHU UMEIOT OJIMHAKOBYIO YaCTOTY U Pa3HOCTh (pa3, paBHYIO HYJIIO;

C) €CIIM OHU UMEIOT OAUHAKOBYIO YaCTOTY U aMILTUTYLY.

D) ecau oHM UMEIOT OTMHAKOBYIO aMIUTUTY/Ty M TIOCTOSTHHYIO Pa3HOCTh (a3

10) Ecnu pazHocTh (ha3 CKIIaapIBAIONTUXCS BOJH KpaTHA 27, TO IPH HAJIO)KCHUH OHH...

A) ycunusarot Apyr apyra B) ocnabmsror npyr apyra
C) He B3aMMOJICUCTBYIOT D) nanubIil mapaMeTp HE BIUSET HA PE3yabTaT

11) COBOKYIHOCTH SABJICHUM, HAOII0Ja€MBIX IIPH PACIIPOCTPAHEHUHU CBETA B CPEJIE C
PE3KO BBIpAKCHHBIMU HEOJITHOPOAHOCTSMHU, CBA3AHHBIX C OTKJIIOHEHHEM OT 3aKOHOB
T€OMETPUYECKON ONTHKH, HAa3bIBACTCH. ..

A) nudpakuueii cBera B) unrepdepeniueit ceera

C) monsipusarnueii ceera D) nucnepcueii ceeta

12) YcnoBust HaOIIOICHUS TIIABHBIX MAaKCUMYMOB TpH nudpakiun @paynrodepa Ha
TG PaKIIMOHHON pEIIeTKE. ..

: A
A) b-sing=ki B)b-sing=(2k +1)E C) d-sing = (2k+1)§ D)
d-sinp=kA4
13) EcrecTBeHHBIH CBET...
A) nmuHEHO MoNAPU30BaH B) wactuuno nomnsipuzoBaH
C) He nonsipuzoBaH D) nonspusoBan 1o kpyry

14) IepBeriit 3akoH hoTodddekTa...

A) GOTOTOK IIPSIMO MPOMOPLIHUOHAICH MTOTOKY SHEPIUU M3ITyUCHHUS, TAJAI0IIEMy Ha
BEIIIECTBO.
B) dboroTok HackImeHUs MPSMO TPOTIOPIIMOHATICH TOTOKY YHEPTUU U3ITYUCHUS, TaJar0IIeMy
Ha METaIlT

C) doTOTOK HACKIIICHHUS MPSIMO MPOMOPIHUOHAIICH TOTOKY SHEPTUU H3ITyICHUS,
MaIar0IIeMy Ha BEIIeCTBO.

D) poToTok HE 3aBUCHUT OT MOTOKA YHEPTHH M3ITYUYCHHS, TTAAAI0NIeH Ha BEIIECTBO

2

o . mo
15) Vpasuenwne Diinmrreiina s porosddexra 3amuceiBacTes B Buge hv = A+ 5

rae hv -sro...
A) sHeprus KBaHTa CBETa B) kunernueckas sneprus
C)pabora BbIxo/1a 2IeKTpoHa U3 MeTaimia  D)sHeprus anekTpoHa B aToMe.

16) doToconpoTUBIECHHE MTPEACTABIISIET COOOM. .

A) KOHTaKT MeTaJul U NOJYIPOBOJHUK

B) KOHTaKT JBYX MOJYIPOBOJAHUKOB PA3THMYHON MPOBOAUMOCTH

C) nmnacTuHKa U30JISTOPA, HA KOTOPYIO HAHECEH CIIOHM MOJYITPOBOIHHIKA

D) crexnsHHBIN OaNIOH, 9YacTh BHYTPEHHEH MOBEPXHOCTH KOTOPOTO MOKPHITA CIIOEM
MeTaa



17) Kakast yacTuIia BbI3bIBAET CJICIYIONIYIO SAESPHYIO PEAKITHIO:

2TAl + 72 Mg +,He»

1 1 4
AP BN ¢ e D,

18) Kakoe 13 Tpex THIIOB U3IydeHHi ( 0-, B- WK Y-u3aydeHue) odaagaetT HanoobIIen
MIPOHMKAIOIIECH CITOCOOHOCTHIO?
A) a-u3nydeHue B) B-uznyuenue
C) y-uznyuenue D) Bce mpuMepHO B OJIMHAKOBOW CTEIIEHU
Bapuanr 2

1) Kak 3anumiercst 3akon OMa Jy1si ociieIoBaTeIbHOM e IIEPEMEHHOT0 TOKa?

U, U.
A)l,==—2B)l,="—"——

R \/ R*+(R.—R:)

U U,,

Ql,=———* Dyl,=——*
" JRT4R] " JRT4RS

2) KonebaTenbHBIN KOHTYP COCTOUT M3 TIOCTIEIOBATEIBHO COSTMHEHHBIX €MKOCTH,
WHIYKTUBHOCTHU U pe3nucTopa. K KOHTypy MOIKIIIOUEHO TepeMEHHOE

K - ¢  HampsKeHHe.
[Tpr HEKOTOPO¥ YaCTOTE BHEIIHETO HANIPSKCHUS aMILTHTY/IbI
MaJCHU HAMPSDKSHUS Ha 3JIEMEHTaX [[EMU COOTBETCTBEHHO paBHBI Ug = 6
@ B, U_=16 B, Uc= 8 B. Ilpu 3ToM aMImuTy1a PUI0KEHHOTO HAIIPSKEHUS
£ paBHa...

A)10B B)30B C)8&8B D)6B
3) Kaxkoii ¢puznyeckuii cMbIc 35ekTpoeMKocTH? OHa OKa3bIBACT:
A) 3apsa, KOTOpBIM NPOXOJUT Yepe3 IONEpPEeyHOe CEYeHHE IIPOBOJHHUKA B
EAMHUILY BpPEMEHH;
B) 5/1C Bo3HHMKAOIIYIO MPYU U3MEHEHWH MarHUTHOTO MoToka Ha 1 B6 3a 1 c;
C) DAC caMOMHIYKIIMM BO3HUKAIOUIYIO B KaTyIIKE NMPH M3MEHEHUHU TOKa B HEl
Hal A 3alc;
D) 3apsin, KOTOpbIE MOXXKET OBITh HAKOIUIEH B KOHJEHCATOpPE IPH Pa3HOCTH
IMOTEHIMAI0B Ha ero ookiankax B 1 B.
4) Ilonnas cuctema ypaBHeHI/Iﬁ Makcseria Juist 3JIEKTPOMarHUTHOTO T10JI1 UMEET BUJL:

EINEE 2 ot — g 7.28 g
1) L ® © L e &
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B kakoM ciydae cripaBeJiMBa CieIyrollasi CHCTeMa ypaBHEHHI 17151 IepeMEHHOT0
ANIEKTPOMATrHUTHOIO MOJIS:

jSEdT:—j—dS
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(L) (8)
§DdS = [pdV
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A) B OTCYTCTBHH 3apsKEHHBIX TE€J U TOKOB CMEILIEHUS

B) npu Hanuuuuy 3apsKEHHBIX TN M TOKOB IMTPOBOJIUMOCTH

C) npu HanMuYMK 3apsHKEHHBIX TEJT U B OTCYTCTBUM TOKOB CMELICHHS

D) npu Hanuuuu TOKOB IPOBOJAUMOCTH U B OTCYTCTBUU 3apsKEHHBIX TeI

5) Haiitn yron mexnay majgarouiuM M OTPaXCHHBIM JIY4OM, €CIIM CBET MaJlaeT Ha
HOBEPXHOCTH N0 yriioM 30° K TOPU30HTY.

A) 60° B) 120° C) 30° D) 90Q°

6) B ocHOBE BOJIOKOHHOMW ONTHUKH JIEKUT SBJICHUE

A) MOJISIpU3aluy; B) nucnepcuu cBera;

C) motHOTO BHYTPEHHETO OTPAKCHHS D) mornomienus ceera

7) Tena u3ny4aroT TEILIO

A) npu J11000i Temreparype B) TosbkO nipu BBICOKON TEMIIEPATypE;

C) Tonpko npu HU3KOM TemneparypeD) Tombko mpu 100°C

8) 3HayeHMe JUIMHBI BOJIHBL, COOTBETCTBYIOIIEE MAKCHUMyMy CIEKTpPaJbHOMN
HCITYCKaTeIbHON CIIOCOOHOCTH Tejla Bo3pocio B 4 paza. Kak m3meHunace temreparypa 3TOTO
Tena’?

A) yMEHBIINJIACh B 4 pasza B) yBennuunace B 4 pasa;

C) ymenbmmiacs B 2 paza D) yBenuuuinace B 2 pasza

9) Vcnoue uHTEpEpEHIIMOHHOTO MAaKCUMyMa UMEET BUJL...

A A
A) A = +kA B)A:i(2k+1)5 C)A=2h-n—5 D)
A=2h-n
10) Kakoit HICTOYHHK CBETa 1a€T KOTEPEHTHOE U3TydeHHUE?
A) HuKakon B) nazep C) nammna HakaTMBaHUS D) prytHas
Jamma

11) TudpakimonHas penierka - 3To mpruodop, ¢ HOMOLIbIO KOTOPOT'O MOKHO
OINPENEHTb...

A) noka3zaTespb peoMIICHUs B) pannyc kpuBU3HBI TUH3BI

C) nuHy BOTHBI D) koHueHTpamnuio caxapa

12) Ycnoust HabmoaeHus 1udpakiimOHHOT0 MUHUMYyMa audpakiun Opayrrodepa
Ha OJHOM ILEJH...

: A
A) b-sing =kA B)b.Slng0:(2k+1)E C)d-Singo=(2k+1)% D)
d-sing=kA4

13) Ipubop, mist onpeaeIeHIs KOHIIEHTPAIIMH caxapa 10 yIiIy BPalmlCHHs IJIOCKOCTH
noJrsipu3al, Ha3bIBACTCA. ..
A) pedpaxTomeTpom B) mupomerpom C) momsipumerpom  D)untepdepomerpom

14) ITpu BHemHeM GoTodddekTe mornorieHne GOToOHA COMTPOBOKITAETC. .
A) BBIJICJICHUEM BELECTBA HA OJHOM M3 DIIEKTPOIOB
B) MOBBIIIIEHUEM AJIEKTPOIIPOBOIUMOCTH

@) BBIJIETOM DJIEKTPOHOB 3a IPEJEbI BELIECTBA



D) YBEJIUYECHUEM COIPOTUBIICHUS BEILIECTBA

hc mo’
15) YpaBuenue Ditamreiina aus Goroaddexra 3amuceBaeTcs B BUIE o =A+ 5
rzie v -3TO0...
A) dvactoTa majaromero cBeta B) MakcuMmanbHas CKOPOCTH JIEKTPOHA

C) nHa BOJTHBI MAIAIOIIETO CBETa D) macca anexkTpoHa

16)  ®dororok B razoHanosHeHHBIX DD yCHUIUBACTCS BCICICTBHE. ...

A) m3menenus Gopmsel potokatona  B) ymapHoi HOHM3AUK MOJIEKYJ Ta3a
¢doToanekTpoHamMu

C) nuddy3un MOJIEKyT 1 HOHOB raza D) yCHJIEHHS DIIEKTPHUYECKOTO OIS

Ty :, 4 10
17) Kakast yactuma X o6pa3yeTcsi B pe3yJbTaTe peakiuu 3 Li+ 2 He— 5 B+ X ?
4 0 1 1
A 2& B) 1€ O N D);P

18) 'amma — u3myueHue — 3To NOTOK
A) sinep renus B) npoTonoB C) doronor D) snexkrpoHOB

IIpuMepsl TecTOBBIX 3aJaHMil ISl TEKYIEro KOHTPOJIS
N3YUYEHUE 3AKOHOB COYJJAPEHUA TEJI.
Bapuanr 1
1. Kaxkoiut ynap Ten Ha3bIBACTCSI a0COJIIOTHO Heynpyrum?
VY nap, npu KOTOpOM:
a) MPOUCXOIUT yrpyras AedopMaius Tell,
0) MexaHMUYEeCKasi SHEPTus TeJ He TIePEXOUT B Ipyrue
BU/IbI SHEPTHH,
B) KMHETUYECKAasl PHEPTHUs Tell MOJTHOCTHIO WM YaCTUYHO npeBpalaeTcs
BO BHYTPEHHIOIO SHEPTHIO.
2. Kakwue 3aK0HBI BBITIOTHSIOTCS TPU a0COTIOTHO HEYIIPYroM yaape?
a)3aKOH COXpaHEHUs UMIyJbCa,
0)3aKOH COXpaHEHUs YHEPTUH,
B)3akoHbI HproTOHA.
3. Kakme ckopocTH HWMEIOT Tela  MOcie  a0CONIOTHO  ympyroro  ymapa?
a) KaK | 110 yaapa, 0) pasHble, B) OJMHAKOBEHIE.
4. Kakas BEIMYMHA Ha3bIBACTCS UMITYJIbCOM Tena?
a) MPOU3BEICHUE Macchl Tena  Ha  CKOPOCTh,
0) mpou3BeICHNE CUJIBI HA PAIUYC,
B) NPOU3BEICHIE MAcChl HA YCKOPEHUE CBOOOIHOTO MaJICHHUS.
5. Kak  wu3MeHsATcs ~ KMHeETHYecKas  JHEprus  Tea  Ipu  abCONIOTHO

HEynpyrom yaape?
a) He U3MEHsIeTCH, 0) Bo3pacTaer, B) yMEHBIIIACTCA.

6. Ha 4ro pacxomyercs  KHHETHYECKass SHEprust Tel  NpH  aOCOJIIOTHO
HEYIPYyroMm yaape?

a) 0CcTa€TCst MOCTOSTHHOM TS KaXK/I0TO Tea,
0) IOJTHOCTBIO UM YACTUYHO MEPEXOIUT BO BHYTPEHHIOIO SHEPTHUIO TeTl,
B) CyMMapHasi KHHETUYECKasl SHEPTUS TNl OCTAETCS TIOCTOSTHHOM.
7. Kakoii ynap Ha3pIiBaeTcs aOCONMIOTHO YIpyrum?
a) TocJIe KOTOPOTO TeNa ABMKYTCS C OJIMHAKOBOW CKOPOCTEHIO,
0) Ipu KOTOPOM MEXaHWYeCKasi YHEPTUs Tell He EPEXOAUT B APYrue BUIbI SJHEPTUH,



B) MU KOTOPOM HE BBIMOIHSIETCS 3aKOH COXPAaHEHHS UMITYJIbCA.
8. Kak m3meHsieTcst CKOpOCTh Teja Impu aOCOJIIOTHO YHIPYTOM yaape O  HEMOJBUKHYIO
CTEHKY?
a) BETMYMHA CKOPOCTU HE U3MEHUTCS, a HalpaBJIeHHE U3MEHUTCS,
0) CKOPOCTh BO3PACTET,
B) CKOPOCTh OyJeT paBHA HYJIIO.

OIMPEAEJIEHUE KOSOOUIIMEHTA ITOBEPXHOCTHOI'O
HATSKEHUA METOJJOM OTPBIBA KOJIBLIA.
Bapuanr 2.

1. Kak 3aBucut cpennee BpeMs "ocemioro" CynecTBOBaHMs MOJIEKYJ (BpeMst
penakcauun) oT Temrneparypbl? C NOBBILLIEHUEM TEMIIEPATYPhI 3TO BpEMSI:

a) He U3MEHsETCs, 0) MEIUICHHO pacTET, B) YpPE3BBIYAHHO YMEHBIIIACTCS.

2. B uém npuurHa MOsSBICHUS TOBEPXHOCTHOTO HATSKEHUS?

a) obpazyeTcs II€HKa, OTPAaHUYUBAIOIIAS )KUIKOCTh CHAPYKH,

0) 13-3a HAJTMYHS TTOBEPXHOCTHOM SHEPTHH JKUJIKOCTh OOHAPYKUBAET CTPEMIICHUE
K COKpAIllEHUIO,

B) TaK KakK pacCTOSHUE MEX]y MOJIEKYJaMU B TIOBEPXHOCTHOM CJIO€ MEHbIIIE, YeM
BHYTPH >KHJIKOCTH.

3. Cwuiia TOBepXHOCTHOTO HATSKCHHS HAIIPABJICHA:

a) 1Mo KacaTeJIbHOW K MOBEPXHOCTH KHUAKOCTH, NEPIEHANKYISIPHO K yYaCTKy KOHTYpa, Ha
KOTOPBII OHA JCUCTBYET,

0) Mo KacaTeJIbHOM K TOBEPXHOCTH, IMOJ yriioM 45° K ydacTKy KOHTypa, Ha
KOTOPBIN OHA IEUCTBYET,

B) 1o yriioM 90° K TOBEPXHOCTH KHUIKOCTH.

4. KoaddunueHT moBepXHOCTHOTO HATSHKCHHS YUCIICHHO PaBeH:

a) cuje, JEHCTBYyIOIIEH Ha €IWHULY [JUIMHBI KOHTYpa, OTPaHUYMBAIOIIErO
MOBEPXHOCTh KHUIKOCTH,

0) cune, AeWCTBYIOUIEH Ha BCIO JJIUHY KOHTYpa, OrPaHUYHMBAIONIETO MOBEPXHOCTH
KUJKOCTH,

B) CBOOOJTHOM PHEPTUU TMTOBEPXHOCTHOTO CJIOSI )KUKOCTH.

5. KoaddumnmeHT moBepXHOCTHOTO HATSKCHHUSI JKUAKOCTU 3aBUCHT OT:

a) CUJI IOBEPXHOCTHOI'O HATSHKEHMUSI,

0) MPUPOIBI KUIKOCTH, HATUYHS IPUMECEH, YCIIOBUH, B KOTOPBIX JKUIKOCTh HAXOIUTCS
(B 9aCTHOCTH, OT TEMIIEPATypHhl);

B) OT ()OPMBI M TUIOIIAH IOBEPXHOCTH JKUIKOCTH.

6. B kakux mpenerax MOXKET H3MEHSThCS KpaeBOW Yroia s HE CMayMBaIOLIUX
KUJKOCTEN?

a) ot 0° 1090°, 6) ot 0° no 180°, B) ot 90° 10 180°.

7. B xaKkyro XHJIKOCTh, HAJUTYIO B IIUPOKHUIA COCY/I, ONMYIIEH KAMWJUISAP, €CIIU U3BECTHO,
YTO YPOBEHbB KUJIKOCTH B HEM HUXKeE, YeM B cocye?

a) ropsuyIo, 0) HE CMAuMBAIOIIYIO, B) OYCHb BI3KYIO.

ITo kakoit popmyse pacCUUTHIBAIOT JOMOJHUTEIBHOE IaBICHNE BHYTPU MBUIBHOTO ITY3bIpsi?
a) Ap=4a/R 6) Ap=20/R B) Ap=40/R

I'PAJIYVIPOBKA TEPMOITAPBI M OIPE/IEJIEHUE EE VEJIBHOM TEPMODJIC.

Bapuanr 5.

1. B dewm 3akioyaeTcs TEPMOIICKTPUIECKUE SIBICHUS?

a)B BOBHUKHOBEHHHU TepMo-DJ]C B 3aMKHYTOM II€MH, COCTOSIIEH U3 IBYX Pa3HO
POAHBIX METAJUIOB, MECTa UX CJI0EB MOJJAEPKUBATH NIPU Pa3HOIl TeMIiepaType;

0)B BO3HHKHOBEHUU TEPMOCONPOTUBIICHUS B MPOBOJHUKE;



B) BBIIEISAETCS HEKOTOPOE KOJIMUYECTBO TEIlIa B CBAsIX MPU MPOXOXKICHUU TOKA IO LIEMH,
COCTOSIIIIEH U3 IBYX pa3HOPOAHBIX METAJLIOB.
2. Pabota BeIX0/a AJIEKTPOHA - ATO:
a) paboTa, KOTOPYIO COBEPINAIOT 3JIEKTPOHBI IIPH MIEPEX0/Ie U3 BAJICHTHOM 30HBI B 30HY
TIPOBOIMMOCTY;
0) paboTa, KOTOPYIO COBEPILIAET EKTPOH IPH MEPEXOE C OAHOTO SHEPTETUUECKOTO
YpOBHSI Ha IPYTrOM;
B) HaMMEHBILAs SHEPTHs, HEOOXOAMMAs HNEKTPOHY VIS €r0 YIaJCHHs U3 METAJUT B BaKyyM.
3. 3aBucuT 1 paboTa BEIXOa OT XUMUYECKOM MPHUPO/IbI METAILIA U COCTOSIHUS €T0
TTOBEPXHOCTH?
a) 3aBHCHT OT 000uX (haKTOpOB;
0) 3aBHUCHUT TOJILKO OT XMMUYECKON MPUPOABI METAILIA;
B) 3aBUCHT TOJIBKO OT COCTOSIHHS TIOBEPXHOCTH.
4. Yro npencrasinsier coboii Tepmomnapa? Tepmonapa - 3T0:
a) COEQUHEHMS Pa3HOPOIHBIX MPOBOHHUKOB;
6) npubop 1 mpeodpa3oBaHuUs TEIUIOBOM YHEPIUY;
B) 3aMKHYTas LEIb U3 IBYX Pa3HOPOAHBIX METAILJIOB.
5. Co3zmaer 1M KOHTAaKTHas pa3HOCTh OTEHIIUAIIOB IEKTPUYECKUI TOK?
a) CO3MaeT;
0) He co3maerT, T.K. MOTCHIMAIIBI TOYEK, B KOTOPBIX HAXOSATCS AIICKTPOHBI,
CIOCOOHBI MEHATH CBOE COCTOSTHHE, OJTUHAKOBBI;
B) CO37AET JMIIb BTOPUUYHYIO 3JIEKTPOHHYIO 3MHUCCHIO.
6. UYem oOycrioBlieHa BHEIIHSSI KOHTAKTHAS PA3HOCTh MOTECHITHATIOB?
a) pazau4ueM paboT BbIXOJa CBOOOIHBIX JIEKTPOHOB M3 METAJLIa;
0) pa3HbIM 3HaYEHUEM BHYTPEHHEN SHEPIUu;
B) nelictBueM BHemHen DJIC.
7. Ot yero 3aBucut BenuuuHa TepMo-I/IC Tepmomnapsi?
a) OT TeMIIeparypbl U pasMepoB TEPMOMAPHL;
0) OT pa3HOCTH TEMIIEpaTyp CIOEB U OTHOLICHUS KOHLIEHTPALIH 3JIEKTPOHOB B METaJlIaX,
00pa3yoLx TepMonapy;
B) OT COIPOTHUBIICHUS U TEMIIEPATYPHI.
8. Uemy paBna Tepmo-2/IC B 3aMKHYTOM IIEMH, COCTOSIIEH U3 HECKOIBKUX METAJLIOB,
B3SITBIX IPU OJIMHAKOBOM TeMIiepaTrype?
a) paBHA CyMME KOHTaKTHBIX pa3HOCTEW MOTEHIINATIOB BCEX CIACB;
0) paBHa HymO;
B) paBHA OECKOHEYHOCTH.

OIIPEAEJIEHME KOHLIEHTPALIMN CAXAPA
B BOAHOM PACTBOPE ITPU IIOMOIIU TTOJIAPUMETPA.
Bapuanr 1

1. Kakoe BEIIECTBO Ha3bIBacTCs ONTHYECKU aKTUBHBLIM?
a) CIocOOHOE MOBOPAYMBATH IJIOCKOCTh MOJISIPU3AIUY;

0) U30TPOITHOE BEILECTBO;

B) 00J1a/1at0111ee CBOMCTBOM JIBOMHOTO JTy4YeTIPEIOMIICHHSL.

2. Ecnm cBer mossipu3oBaH MO KPYry, TO KOHEI BEKTOpa HAIMPSKEHHOCTH
AIIEKTPUYECKOTO TOJISL:

a) KoJIeOJIeTCsl B OJTHOM TIJIOCKOCTH;

0) OITUCHIBAET OKPYKHOCTH;

B) OMUCHIBAET SJUIUIIC.

3. Kakoe u3 cootHomenuii coorBercTByeT yriy bprocrepa? Cymma yrios:

a) MaJIeHusI ¥ OTPaKeHUs paBHa 900;

0) majieHus U MPEIOMIICHHUS paBHA 180%;



B) OTpa)KE€HUS U MpeoMiieHus paBHa 90°.

4. Kakue akTopsl BAUSIOT Ha BETUYUHY YJEJIbHOIO BpallleHusl JaHHOTO BeriecTBa?

a) HUKaKue, 3TO BeJIMYMHA [TOCTOSHHAS;

0) KOHILIEHTpAIMs pacTBOPa U JUTMHA CTOJI0A KUAKOCTH;

B) BIUSIOT TEMIIEpATypa U JIJTMHA BOJIHBI CBETA.

5. VIHTEHCHUBHOCTb CBeTa, MPOXOMSILEro Yepe3 MOJSpPU3aTOp U aHaIMU3aTop,
onpenenstot mo popmyse: | = lp COSZ(p. Yro o3HauaeT BenuunHa lg?

a) MHTEHCHBHOCTbH CBETa, MAJAlOUIEr0 Ha aHaau3aTop, paBHAas MOJIOBUHE
WHTEHCUBHOCTU €CTECTBEHHOTO CBETA;

0) HTHTEHCUBHOCTH €CTECTBEHHOT'O CBETA;

B) MHTEHCUBHOCTB CBETA, MJJal0IIET0 Ha NOJISIPU3aTOpP.

6. B onTuyecku aKTUBHBIX BEIIECTBAX:

a) CKOPOCTH BOJIH, MOJISIPU30BAHHBIX IO MPABOMY U JIEBOMY KPYTY, OJMHAKOBBI;

0) MOJICKYJIBI CHMMETPUYHBI,

B) MOJIEKYJIbI aCUMMETPUYHBI.

7. Ilmocko nossipu30BaHHBIM CBET MOYKHO MOJTYYHTh:

a) MPOITYCTHB €CTECTBEHHBII CBET Yepe3 HUKOJIb;

0) mpu OTpakeHHWH CBETAa OT TPAHUIBI pa3jiela JBYX MUIJICKTPUKOBg €CIH
yroJi nazieHust 0oJblIe NMPeAeTbHOTO;

B) IIpU OTPAXXEHUH CBETA, €CJIM YroJl NajieHus paBeH yriy bprocrepa.

8. Ilnockoctu monsipuzanuu 0OBIKHOBEHHOTO U HEOOBIKHOBEHHOT'O JTy4ei, BXOISIIUX U3
OJIHOTO KpHUCTaJLIA:

a) MmapajuIeNIbHBI APYT IPYTY;

0) nepreHIuKYISIPHBI APYT IPYTY;

B) NEPHEHANKYIISIPHBI TJIABHOMY CEUEHHIO KpUCTAJIIA.

B nosinom o0beme TecTOBBIE 3aJaHUS NPEICTABJICHBI B METOAHYECKOIl TuTepaType:

1) MEXAHUKA U MOJIEKYJISIPHASA ®U3UKA. TectoBbie 3agaHus 0 TUCIUTIIINHE
¢u3uka pans  OakanmaBpoB 1o HampasieHHs mnoarotoBku: 221700 «Crangaptuzanus u
metrposorusi», 151000 «TexHomornueckne mamuHbl U obopynoBaHuey, 260200 «IIpomykTs
IIUTaHUS JKUBOTHOTO IpoucxoxacHus», 110800 — «Arpounxenepusi». Boioraa - MonodHoe,
2013 r.

2) DJIEKTPUYECTBO U MATHETU3M. TecroBbie 3aqaHus MO AUCIUILIAHE (U3UKA
sl OakayiaBpoB 1O HampaBieHusi nmoarotoBku: 221700 «CranmapTu3anuss U METPOJIOTHSY,
151000 «TexHomormueckne MamuHbl H oOopynoBanue», 260200 «IIpoaykTbl nHUTaHUA
JKUBOTHOTO MPOUCX0XaAeHUsD», 110800 — «Arponnkenepusi». Bonorna - Monounoe, 2013 r.

Kpurepun oneHku:

- OLICHKA «3a4YTCHO» BBICTABJISICTCA CTYI[CHTy, €CJIN KOJIMYCCTBO HpaBI/IJII:HI:IX OTBETOB
-coctaBirsteT ot 75% mo 100%:;

- OLICHKA «HE€ 3a4TCHO»» BBICTABJISICTCA CTy,Z[eHTy, €CJIN KOJINYCCTBO HpaBI/I.HI:HI:IX OTBETOB
-cocraBisieT MmeHee 75%.

3. KoMIIeKT OIEeHOYHBIX MATEPHAJIOB /Il TMPOBEdeHHS IMPOMeKYTOUHOI
aTTeCTALMHU M0 UTOraM M3yYeHHUS Y4eOHOH TUCHUIIHHBI (MOIYJIfA).

Bomnipocsl 111 poBeieHUsI MPOMEKYTOUHON aTTecTaluu

3.1. Bonpocsl K 3a4eTy 1o pasaeny Gu3nKH

3ayer no (hu3MKe COCTOUT U3 ABYX YacTeil: 3aueTa 1o JabopaTOpHBIM paboTaM U 3aueTa
0 TIPAKTHYECKUM 3aHATHSIM.



1. 3auer no nabopaTopHBIM paboTaM MPUHUMAETCS MO0 MEpPEe UX BBHIMOJIHEHUS B TCUCHHUE
Bcero cemectpa. [Ipu 3TOM CTYIEHT TOJIKEH:

a) MPEeNCTaBUTh MHUCHMEHHBIH OTYET MO MpOJEeNaHHOW paboTe (Lenb, TEOpHs paboTH,
TaOJIMLbl SKCIEPUMEHTAIBHBIX JaHHBIX, TpaQUKU UCCIEAyEeMbIX 3aBHUCHUMOCTEH, pacyer
MCKOMBIX BEJIMYHH, PacueT MOTPEUIHOCTEH, BBIBO);

0) 3amuTUTh PabOTy, TOKa3aB MPU OTOM 3HAHHUS TEOPETHUYCCKUX TOJOKEHUU |
MMOHUMAHHUEC CYIIHOCTU q)HBHHGCKOFO SABJICHUA;, YMCHHC HCTOJIKOBBIBATH (1)I/I3I/I‘-I€CKI/II‘/JI CMBICJI
BEJIMYMH, BXOJAUINX B Ty WIH UHYIO (pOpMYITy; YMEHHUE BbIBoJIa (hOpMYI M 3aKOHOB; TOHMMAaHUE
neiaun paGOTBI U YMCHHUC aHAJIU3UPOBATH MOJYUCHHBIC PC3YJIbTAThl; 3HAHUC IIPUHIUIIA ,Z[GﬁCTBHH
HCIIOJIb3YEMOTro 000pYAOBaHHUS.

2. 3auer 1o MPAKTUYCCKUM 3aHATUAM IIPUHUMACTCS TAK KC B TCUCHUN BCCTO CCMCECTPA.
[Ipy 3TOM CTYIEHT JOJKEH:

a) Ha KaKIOM MPAKTHYECKOM 3aHSATHHM TMOKAa3aTh 3HAHUS TEOPETUYECKOrOo MaTepuana,
MOHMMAaHUE CYIIHOCTH (PM3HUECKUX SBJICHUH; YMEHHE MPUMEHATh 3TU 3HAHMS Ha MpPaKTHKE, B
cBOei Oymymieil paboTe; yMeHHE peliaTh 3a/1a4i, C COOTBETCTBYIOIIUM aHAIM3aM Pe3yIbTaToOB U
BBIBOJIOB, BBITEKAIOIINX U3 HUX; KOHTPOJb 3HAHUN OCYLIECTBIISIETCS IIyTEM YCTHOTO OMpoca WK
B BUJI€ KOHTPOJIBHBIX padoT;

0) mpeCTaBUTh BHIMOJHEHHOE UHIMBUyaJIbHOE 3a/laHUE.

3. CTy,Z[eHTI:I, YCIICHIHO OTYUTABIIUCCA I10 Ha60paTOpHBIM U NPAKTUYCCKUM 3aHATHAM,
MOJTy4YaloT 3a4eT 3a ceMecTp 0e3 JOMOIHUTETLHOT0 co0ece0BaHMUS.

4. CrtyneHTbl, HE BBINOJHUBIIME Yy4eOHBIA TIUIAaH, JOJDKHBI IOJIydaTh 3a4deT II0
71a00paTOPHBIM M MPAKTHYECKUM 3aHSITHSIM BOBHE yueOHOE BpeMsl COTJIACHO BBIIIE H3T0KEHHBIM
TpeOOBaAHUSM.



MuHHUCTEPCTBO CeNbCKOro Xo3sucTBa Poccuniickon denepaunu
denepanbHOE TOCYIAPCTBEHHOE OI0KETHOE 00Pa30BaTEIHLHOE YUPEIKICHUE
BEICIIIEro oOpa3oBaHus «Bomorockasi rocygapcTBeHHas
MOJIOYHOXO035IcTBeHHas akajgeMus uMenn H.B. Bepemarunay

TexHomornueckuit haxkyIbTeT

Kadenpa Texnonorundeckoro o00pyaoBaHms

«PU3UKA»
Bomnpocs! k 3a4ery

KoMIiekT o1eHouHbIX MaTepuaioB Ui MPOBEPKHU cHOPMUPOBAHHOCTH KOMIIETEHIIUN

OIIK-1 criocoOeH pemarh TUMOBBIC 3a/1a4d MTPOPECCHOHAIBHON JIeATEILHOCTH Ha OCHOBE
3HAHUNU OCHOBHBIX 3aKOHOB MAaTEMaTHUYECKHUX U €CTECTBEHHBIX HAayK ¢ IPpUMCHCHUCM
UH(POPMAIMOHHO KOMMYHUKAIIMOHHBIX TEXHOJIOTHH.

Bonorna-Monounoe
2023



No o

10.

11.

12.

13.

14.

15.
16.

17.
18.

19.

20.

21.
22.

Bonpochl k 3a4eTy : MexaHuKa M MoJleKyJaspHas pusuka (2 cemecTp)

Kunematuka BpamatenbHOro ABMKEHHS. YTJIOBOM IyTh, YIJioBass CKOPOCThb, YTIJIOBOE
yckopenue. [lepuoa. CBsizb MeXAy JIMHEWHBIM U YIJIOBBIMU BeTWYMHAMU. DOpMyIIbl TyTH U
CKOPOCTH MPU PAaBHOIIEPEMEHHOM JIBHX)KEHUHM TOUYKU 110 OKPYKHOCTH.

OCHOBHBIE 3aKOHBl JWHAMHMKHA. VIMIynabC CHIIBI, HMMIYJIbC TeJa. 3aKOH COXpPAaHEHUs
HMITYJIbCA.

Cwiel B pupoae. Cuna tsokectu. Bec Tema.Cuna tpenns. Cuinbl ynpyroctu. Jdedopmarus
tena. 3akoH ['yka. Cuibl, 1eHCTBYIOLIME TPU BpaIlaTeIbHOM JBUKEHUU.

Pabora, momHocTh, sHeprus  Eaununel mamepenus. Kunetnueckas ¥ HOTEHIUAIbHAS
SHEPruu. 3aKOH COXPAHEHUS SHEPTUH.

VY nap mapoB. YOpyruii 1 HEeynpyru yaapsl.

JuHaMuka BpalaTeabHOro JBUKEHUS.

Kunematnka rapmoHuyeckoro kosneOanusi. CwelleHue, CKOPOCTb, YCKOpPEHHE MpH
KoJie0aTeIbHOM JIBIDKEHUU. [IlnHaAMIKa KoNeOaTeTbHOTO JBUKCHHS. Y PaBHEHHE CBOOOIHBIX
KoJie0aHui.

Konebanus maremaTHdeckoro u (PU3UYECKOrO0 MAasATHHUKA.DHEPrusi TapMOHHUYECKUX
Kosie0aHui.

3aryxatomue konebanus. [luddepeHnuanbHoe ypaBHEHHE 3aTyXalOUIMX —KOJIEOaHWM.
Koaddumuent 3aryxanus. Ammautyna, Yactora u nmepuoj, JorapuMUUECKUil TEKPEMEHT
3aTyXaHUs.

Beinyxnenasle  KoneOaHus.  YpaBHEHHE  BBIHYKIEHHBIX  KOJeOaHW. AMILTATYyHA
BBIHYJICHHBIX KOJieOaHuH, €€ 3aBUCIMOCTh OT YacTOTHI BBIHYKao1el cuiibl. Pe3oHaHc.
3aKkOoHBl HJI€ATbHOIO Ta3a. YpaBHEHHE COCTOSHUSA HAEANbHOrO ra3a (ypaBHEHHE
MengeneeBa- Knaneiipona).OcCHOBHOE  ypaBHEHHWE KHHETMUYECKOH  TEOpUM  ra30B.
AOCOIOTHBIN HYJIb TEMIIEPATYPHI.

CpenHsiss KMHETHYECKasi SHEPrusl IMOCTYMATENbHOIO JABWXKEHUST MoJekyn raza. Ckopoctu
MOJIEKYJI Ta3a. 3aKOH pacHpeieleHusl MOJIEKYJI 0 CKOPOCTSM (pacmpenenenue Makcsena).
I'a3 B mone tsoxectu. bapomerpudeckas popmyna.

3aKOH M3MEHEHHS] KOHIIEHTpPAllUM MOJIEKYJ C BBICOTOW. 3aBUCHUMOCTh pacIpeeieHUst
MOJIEKYJI IO BBICOTE OT Macchl MOJIEKYJ U TeMIiepaTypsbl ra3a. Pacnpenenenue bonbimana.
CronkHoBeHue Monekyn. CpeqHss AjimHa CBOOOIHOTO Mpodera MOoIeKyl. 3aBUCUMOCTh €€ OT
JABJICHUS U TeMIlepaTyphl. Bakyym.

YpaBHEeHUs IepeHoca B razax.

[TepBoe Hawanmo tepmoguHamMuku. CTeneHW CBOOOIBI MOJICKYJ raza. BHyTpeHHssT HEprus
uaeanpHOro rasa. Pabora, coBepiaeMasi ra3oM IpH €ro pacimmpeHud. OU3NIecKuii CMBICI
YHHMBEpPCAJIbHOW Ta30BOMl NOCTOSHHOW. TemIoéMKOCTh HACAIBHOIO Ta3a. 3aBUCUMOCTH
TEMJIOEMKOCTH OT TEMIIEPATYPHI.

Kpyrossie npoueccer. KIIJI nukna. Hukin KapHo.

OOpatumble U HeoOpaTHMble MpoLEecChl. TepMOoAMHAMHUYECKas BEPOSTHOCTb COCTOSHHUS
cucteMbl. OHTponus. Bropoe Hauamo TepMOaMHAMUKM M €ro CTaTUCTUYECKUN CMBICI.
W3mMeHeHne SHTPOINHU [TPU U30ITPOLIECCAX.

Peanbuble rassl. MexMONIEKYyIIIpHOE B3auMOZECHCTBHE. YpaBHeHUEe Ban — nep Baansca.
N3o0tepMel peanbHOro raza. Kputuueckoe COCTOSIHUE BEILIECTBA.

CpoiictBa  xuakoctei. IloBepxHOocTHOE  HaTsDKeHHME  KUAKOCTH. JlaBineHue 1oA
VCKPUBIICHHON ITOBEPXHOCTBIO JKHMJIKOCTH. fIBIEHME KaNWUIIPHOCTU. BpicoTa mnomHsATHA
KUJKOCTHU IO KaNUJUIsIpYy.

Ncnapenue xuakocTu. Y aenbHas TEIIOTa UCHApeHUs. 3aBUCUMOCTh €€ OT TeMIEpaTyphl.
TerutoBble 1 MEXAaHUYECKUE CBOMCTBA TBEPBIX TEIL.




KpuTtepun npoMe:KyTo4Hoi OleHKH c()OPMHUPOBAHHOCTH KOMIIETCHIIUH

[Ipu ocyiiecTBIEHUN NPOMEKYTOUYHON AaTTeCTAallMd 3HAHUM CTYJEHTOB IO OIICHKE
c(OpMHPOBAHHOCTH KOMIETEHIIUHN HCIIONB3YETCsl CUCTEMA, CYTh KOTOPOH 3aKJII0YaeTcs B OILICHKE
TEOPETUUYECKUX 3HAHUW M TMPOBEPKE MNPAKTUYECKUX YMEHHI W HaBBIKOBIO CIEIYIOIIUM
[IOKA3aTeJsIM U KPUTEPUSAM OLIEHUBaHUS:

Hwuxe moporoBoro (Hey1oBJIeTBOPUTEIbHBbII)

TpeGyemble 3HaHUSA, YMEHHSI U HABBIKU HE C(HOPMHUPOBAHBI.

IToporosblii (y10BJ1eTBOPUTEIbHBIN)

3HaeT OCHOBHBIE (pM3NYECKHE SBICHUS; QyHIAMEHTAIbHBIC IOHSATHS, 3aKOHBI U TEOPUHU
KJIACCUYECKOW U COBPEMEHHOM (PU3HKH;

IIpoaBuHyTHIii (XOpO11I0)

YMeeT BbIIETATH KOHKPETHOE (PU3UUECKOE COJIEpKaHne B IPUKIIATHBIX 3a7a4axX
Oynyiiei nesTenbHOCTH;

Bobicokuii (0TJIHYHO)

Buiaseer KynbTypoii MBIIIUIEHUS, CIOCOOHOCTHIO K 0000IIEHUIO, aHAIN3Y, IOCTAHOBKE
LeJIU U BBIOOpY IyTell ee JOCTHKEHUSI.



MuHHUCTEPCTBO CeNbCKOro Xo3sucTBa Poccuniickon denepaunu
denepanbHOE TOCYIAPCTBEHHOE OI0KETHOE 00Pa30BaTEIHLHOE YUPEIKICHUE
BhICIIIEro oOpa3oBaHus «Bomorockasi rocygapcTBeHHas
MOJIOYHOXO035IicTBeHHas akajgemust uMenn H.B. Bepemarunay

TexHomornueckuit hakyibTeT

Kadenpa Texnomorundeckoro o00pyaoBaHus

«PU3UKA>»

Bomnpocel Kk 3x3aMeny

KoMMiekT o1eHOYHBIX MaTepHajIoB i IPOBEPKU CHOPMHUPOBAHHOCTH KOMITETEHIIMN

OIIK-1 ciocoGeH pemarb TUIOBbIE 33Ja4i MPO(PECCUOHANBHOM IEATETbHOCTH Ha OCHOBE
3HAHUI OCHOBHBIX 3aKOHOB MAaTEMATUYECKUX U €CTECTBEHHBIX HAyK C IPUMEHEHUEM
UH(POPMALMOHHO KOMMYHUKAIMOHHBIX TEXHOJIOTHH.

Bonorna-Monounoe
2023



JK3aMeHANIMOHHbIE BONPOCHI
Bonpochl K 3k3aMeHy : DJeKTPUYecTBO U MArHeTU3M (3 cemecTp)

1. BsaumopelicTBue 3J€KTpUYECKHX 3apsioB. 3akoH KynoHa. DriekTpocTaTHueckoe
nosie. HampspkeHHOCTh MOJIS TOYEYHOTO 3apsa, M CUCTEMbl TOUEYHBIX 3apsaoB. EquHUIIBI
U3MEPEHUS HAPSHKEHHOCTH.

2. TloTtox BekTOpa HAMPsHKEHHOCTH 3JIEKTpOCTaTHYECKOTO ToJist. Teopema ["aycca u e€
MPUMEHEHHUE K PACUETy JEKTPUUECKUX MTOJICH.

3. Pabota »snexTpocTaTMuecKoro Mojis Mo mepemelieHuto 3apsaa.lloTeHimansHas
SHEPrus 3apsna B 3jeKkTpoctaruueckoM mose. [lotenuman. Equauiel namMepeHus noTeHIuana.
[Torenuunan moss TouedyHoro 3apsiaa. Pabora mo mepeMenieHuio 3apsijia B 3JIEKTPOCTaTUYECKOM
noJe.

4. Tlonspuzanusi HENOJSPHBIX M TOJSAPHBIX AMAJICKTPUKOB B AJIEKTPUUYECKOM TIOJIeE.
Bexrop nonsipuzanun. DIEKTPUUECKOE MOJI€ B IUAJIEKTPUKE. J{u3aeKkTpudeckas NpoOHUIIaeMOCTb.
HanpsxkeHHOCTh M MOTEHIMAIT AJIEKTPOCTATUYECKOIO MO B AUDJIEKTPHUKE.

5. DIeKTPOEMKOCTh MPOBOJHUKOB. EIMHUIEI M3MEpEeHHs >IEeKTPOEMKOCTH. EMKOCTH
IJIOCKOTO KOHJEHCATOpa.JHEPIus 3apspKEHHOrO IMPOBOJHMKA M KOHJeHcaropa. IlnoTtHocTs
SHEPTUU IEKTPOCTATHUECKOTO MOJs. DIEKTPUUYECKOE T0JIe KaK BUJl MAaTEPHUH.

6. IloCTOSIHHBIN SIEKTPUUYECKUN TOK, €ro XapaKTEPUCTHKU. Y CIOBHS CYIIECTBOBAHMS
TOKa B MPOBOJHUKE. DIeKTpoaABWXKyIas cuia. Hanpsokenue. 3akoH OMa 715 ydacTka L€ U
noiHOM menu. 3akoH Oma B nuddepernuanpHoi dhopme. 3akod Jxoyms — Jlenna. Pabora n
MOIIIHOCTD 3JIEKTPUUYECKOT0 TOKA. EIMHUIIBI UX U3MEPEHUSI.

7. TlocnemoBaTenbHOe W  TapauieIbHOE  COEJUHEHHE MPOBOAHMKOB. Pacuer
pa3BeTBIEHHBIX 3ekTpuueckux neneil. [Ipasuna Kupxrodga.

8. MarnutHoe nosie Toka. XapakTepUCTUKU MarHUTHOTO MOJIS: MAaTHUTHAsI MHIAYKIUS U
HaNpsHKEHHOCTh ToJs. M300pakeHWe MarHUTHOTO  TOJS C TMOMOIIBIO JIMHUM MarHUTHOM
MHAYKIUU. [I0TOK MarHUTHOM MHIYKIIUH.

9. 3axon buo-Casapa — Jlanmaca. Ero npuMeHeHne K pac4eTy MarHUTHBIX MOJIEH.

10. Cumna, nmelicTByromas Ha MPOBOJHUK C TOKOM B MarHUTHOM Tojie (cuiia Amriepa).
B3aumoneiictBue mnapamienbHbIX TOKOB. Cuia, IEHCTByIOIIas Ha 3apsf], [ABWXKYIIUNCA B
MarautHoe mone (cwma Jlopenna). Pamuyc m mepmom oOparieHus: 3apsHKeHHOW YacTHIBI B
MarHuTHOM moJjie. Pabora mo nepemMenieHuio MpoOBOAHUKA C TOKOM B MATHUTHOM IIOJIC.

11. MaruauTHble CcBOMcTBa BemiecTBa JluamarHuTHble BemiecTBa. IlapamMarHUTHBIC
BewecrBa. PeppomarHetuku. HamarnmuumBaHue xene3a B MAarHUTHOM 1one. [ucrepeswuc.
[Tpupona dheppoMaraeTusma.

12. DnexkrpomarnutHas wHAyKuusa. [IpaBuno JleHma mis ompeneneHus] HampaBICHUS
MHAYKIIMOHHOTO ToKa. Bennunna 3/]C unaykuun. Mexanusm Bo3HUKHOBeHUs D/[C mHIyKIMn
B [IPOBOJIHUKE JABUKYIIMMCS B MATHUTHOM I10JI€ ¥ B HETIOJIBU>KHOM MPOBOJIAILEM KOHTYPE.

13. fBnenne camounnykuuu. IJIC camomHAyKIuu. HWHIYKTUBHOCTH KOHTYypa H
coieHonna. EamHuna MHAyKTUBHOCTH — ['eéHpu. DHEprus MarHUTHOTO TMOJIA. DKCTPATOKU
3aMbIKaHUs U pa3Mbikanus. B3anmnas uaaykius. Toku @yko. Tparchopmarop.

14. PaGota BBIXO#A 3JEKTpoHA M3 MeTauia. TepmoanekTpomHas smuccus. llpuHimn
paboThl, XapaKTePUCTHKU M TPUMEHEHHE OJJIEKTPOHHBIX JIaMIl. BTopuuHas »3ieKTpoHHas
smuccus. GoTOIIEKTPOHHBIE YMHOKUTEIH.

15. KoHTakt AByX pa3HOpoAHBIX MeTaioB. KoHTakTHas pa3sHOCTh MOTEHIMANIOB.
TepmoanexrpoasBuxkymas cuna. TepMmonapa, € rpaiyupoBKa U IPUMEHEHUE.

16. IlonsiTHE O KBAaHTOBOH TEOPUH IPOBOJUMOCTH. DIJIEKTPOIPOBOJIHOCTH METAJIJIOB,
MOJIYITPOBOJIHUKOB M IUAJIEKTPUKOB C TOUKU 3PEHUS 30HHOU TEOPUH.

17. CoGcTBeHHAass W TPUMECHas MPOBOAMMOCTh TIOJYMPOBOAHUKOB. (OOpa3oBaHme
3alUparoliero CjlIosg B MECT€ KOHTaKTa JBYX [MOJYIPOBOJHHUKOB PAa3jIU4YHOrO THIIA
NpoBOAUMOCTHU. [loNMynpOBOIHUKOBBIM JHMOJ, €r0 XapaKTEPUCTUKA M HCIOJIb30BaHUE JJIA
BBITIPSIMJICHUS] IEPEMEHHOTO ToKa. TpaH3ucTop.



18. DnexTpuueckuii TOK B pacTBOpax 3eKTponuToB. CTeneHb qucconuanuu. 3akon Oma
UL pacTBOPOB  DJICKTPOJHUTOB. OJekTposn3. 3akoHbl Dapaned. OmnpeneneHue 3apsaa
OJIHOBAJIEHTHOT'O MOHA.

19. IlonydeHue nepeMEeHHOTO TOKA M €ro XapakTepucTuku. OMUYecKoe CONPOTUBIICHUE,
KOHJEHCATOP U KaTyIlKa HHAYKTUBHOCTH B IIENH [IEPEMEHHOIO TOKA.

20. 3axon Oma s TOCIIEOBATENHHOW IeNMu MepeMeHHOro Toka. CaBur ¢ga3 Mexmay
TOKOM M HaIlpsDKEHHEM. SIBJIeHHME pe30HaHca B LIENU NEPEMEHHOro Toka. MoIHOCTh B Lienu
nepeMeHHoro Toka. Ko guimeHT MOIIHOCTH, MyTH €T0 MOBBILICHUS.

Bonpocs! k 3k3ameny: OnTika u atromHas pusuka (3 cemectp)

21. Tlpupona cBera, KOPIYCKYJIsIpHAs M BOJHOBas TECOPUU CBETA. DBOJIOLHUS B3IJISI0B
Ha IPUPOJY CBETa KaK INpUMEp AUAIEKTUYECKOro IMyTu no3HaHus. Illkana sneKkTpomMarHUTHBIX
BOoJIH. KBaHTOBas Teopus cBera.

22. OCHOBHBIE 3aKOHBI T'€OMETPHUYECKON OonTUKU. OTpa)keHHWE W TNPEIOMIICHHE CBETA.
[Tpunun @epma. [lonHoe BHyTpeHHEE oTpakeHue. BoaHoBast onTuka, CBETOBO/IBI.

23. Untepdepennus cBeTa. YCIOBUS BO3HUKHOBeHHMS HHTepdepeHunu. CrocoOb
noJiyueHus: uHTepdepeHuu cBeTa. YCIoBUS MaKCHMyMa U MUHUMYyMa MpH HUHTEPEpEeHIINH.
WnTepdepenius mnapasienbHbIX JIydedl CBeTa, OTPAKEHHBIX OT MPO3PAYHOM IUICHKH C
napauienbHbIMu TpansMu. Konbiia HeroTona. [IpuMenenne natepdepeHum cBera.

24. Nudpakuust cBera. YcnoBus HaOmoaeHus mudpakuuu csetra. Judpaxmus ot
KPYTJIOrO OTBEPCTHS U OT OJIHOM mienu (yClIOBUS MakCUMyMa U MUHMMYyMa). Jludpakius cBera
0T JU(GPAKIMOHHOM pemIeTKH. YCIOBHS MakCUMymMa HM  MHHUMyMa. [lpumeHenue
nu(dpakIMOHHON peneTKu. Paspermaromas crmocoOHOCTh ONTHYECKUX MPUOOPOB.

25. TlomyyeHne pPEHTIEHOBCKHX JIyueil. IIpupona TOPMO3HOIO pPEHTTEHOBCKOTO
n3nydeHus. CIEKTp PEHTIeHOBCKUX Jydyel. llorymomieHne peHTreHOBCKUX JIyded BEHIECTBOM.
KopoTkoBonHOBas rpaHuIia TOPMO3HOI'O PEHTTEHOBCKOTO U3JIy4EHUS.

26. IMomsipuzarus cBera. Buasr monspusanuu. 3akon Mamoca. [Tonspu3zanus cBeta mpu
OTpaXCHUM M TpeloMieHMH. 3akoH bprocrepa. [IBoiiHOE iydenpenoMiIeHHE B KpUCTalliax.
[Tonsipusyromue Mpu3Mbl, MOISAPOUIBI, UX NPUMEHEHHE. BpamieHue IIOCKOCTH MOJIsSpU3alnun
cBeTa. ONTHYECKU aKTUBHBIE BELLIECTBA, ACUMMETPHS MOJIeKyl. CaxapuMeTpBhl.

27. Mucnepcusi ceera. CriocoObl HAOMIOACHUS TUCHEPCHH CBETa. Teopust AUCTIEPCHHU
ceeta. HopmanibHasa u anomanbHast aucniepcus. [lornomenune cera. 3akoH byrepa. @uznueckuit
cMbic  kod(dduinmenta moryomenus. CrekTpbl morjiomeHus. Paccesnue csera. dopmyna
Panes. Paccesinue cBeta B atmocdepe.

28. TennoBoe wu3nyyenue. CrexkTpaidbHas M HHTErpajbHas JydeucCIycKaTelbHas
CIOCOOHOCTH M TOTJIOIIATEeNbHAsl CIIOCOOHOCTh Tesa. AOCOJIIOTHO YEpHOE TeNO. 3aKOHBI
TEIUIOBOTO u3NyudeHus. «YiabTpaduoneroBas karactpoda». KBantoBas rumotesa u ¢dopmyia
[Lnanka.

29. ®orornexrpudeckuit 3pdext. 3akoHbl HoTodddekTa, nX 00BICHEHHE HA OCHOBAHUH
KBAaHTOBOU Teopuu cBeTa. Y paBHeHUe DitHTelHA. [IpakTnueckoe npumenenne (ortodddexra.

30. doToHBI, UX OHEprus, wmacca M uUMIynbc. JlManekTuueckoe EAUHCTBO
KOPIIYCKYJIAPHBIX M BOJIHOBBIX CBOWCTB 3JIEKTPOMarHUTHOIO H31y4deHHs.BoiaHOBBIE cBolicTBa
BEIIIECTBA, THIOTE3a J€ — bpoinsi. DKcnepuMeHTaIbHOE OOOCHOBAHHME KOPIYCKYJISIPHO —
BOJIHOBOTO J1yajii3Ma (OIIBIT 10 TU(PPAKINU SJIEKTPOHOB U IPYTUX YACTHUIL).

31. Crpoenue atoma. Monens Tomcona. OnbiT Pe3epdopa mo paccessHuIO o — YaCTHII.
Snepnas monens aroma Pesepdopna, e€ tpyanoctu. Iloctynarer bopa, nx skcnepumMeHTaIbHOE
000CHOBaHUE.

32. BopoBckasi Teopusi aToMa BOJAOPOJa U BOJOPOAONONOOHBIX HOHOB, €€ HEJIOCTATKU U
noctonHcTBa. OObsICHEHHE 3aKOHOMEPHOCTEH B CIIEKTpax U3JIydeHHUs: aTOMapHOTO BOAOPOA.

33. XapakTepuCTUYECKHE PEHTTCHOBCKHE Jy4d. VICTOUHMKM HMX  H3Iy4YCHHS.
CnekTpasibHbIN cocTaB. 3akoH Mo31. PEHTreHoCTIeKTpaabHbIA aHAIN3.




34. CnonranHoe usnydeHue. MuaynupoBaHHOe u3nmyudeHue. MHBepcHasl 3aceleHHOCTh
SHEPreTHYECKUX YpoBHEH. KBaHTOBBIE TreHepaTOpbl, MX YCTPOMCTBO, MPUHIMI PaOOTHl M
UCII0JIb30BAaHUE, IEPCIIEKTUBBI TPUMEHEHHUS.

35. CocraB M XapakTepUCTUKH aToMHOTO sjpa. M3ortombl. JledekT Macchl, sHEprHs
cBsi3u siapa. [lyTn BeICBOOOXKICHHS IICPHON SHEPTUH.

36. PagmoakTuBHOCTH. 3aKOH paanoakTHBHOTO pacnana. [locrosauas pacnaga. [lepuon
noiypacnaaa. AKTUBHOCTh mnpenapara. Enununbl aktuBHOCTH. (CocTaB H  CBOMCTBa
PaAMOAKTUBHOTO U3TyYCHHUSI.

37. Snepubie peakuuu. [enenue simep ypana. llemnas peakums. SlnepHble peakTOpHI.
TepmosinepHble peakiuu. YTpaBIsSeMbI TEPMOSIICPHBIM CHHTE3, pa3pabOTKa METOIOB €ro
OCYIIECTBJICHUSI.

38. DnemeHTapHble yacThibl. X kimaccuduKaius 1Mo OCHOBHBIM CBOMCTBaM. MeETOIbI
HaOmoIeHus U peructpanuu yactuil. Kocmudeckue myun. Yactuibl 1 aHTHYacTUIBL. KBapkoBas
CTpyKTypa d4acTull. Pa3BuTue (QU3MKH dJIEMEHTapHBIX YacTHL, €CTECTBEHHOHAy4YHOE
JI0OKa3aTeJIbCTBO MPABUIIBHOCTHU UJEH O HEUCUEPIAeMOCTH MATEPHUU.

KpuTtepun npoMe:KyTo4Hoi OnieHKH c()OPMHUPOBAHHOCTH KOMIIETCHIIUH

[Ipu ocyiiecTBIEHHM NPOMEKYTOUYHON AaTTeCTallMd 3HAHUM CTYJEHTOB IO OICHKE
c(hOpMUPOBAHHOCTH KOMIIETEHITH HCIIOJIB3YETCSI CUCTEMA, CYTh KOTOPOM 3aKIII0YaeTCs B OLIEHKE
TEOPETUUYECKUX 3HAHUW M TMPOBEPKE MNPAKTUYECKUX YMEHHH W HaBBIKOBIO CIEIYIOIIUM
MMOKa3arcJisiM U KPUTCPHUAM OLICHUBAHUA:

Hwuxe moporoBoro (Hey1oBJIeTBOPUTEIbHbII)
TpeGyemble 3HaHUS, YMEHHSI U HABBIKU HE C(HOPMHUPOBAHBI.

IToporosblii (y10BJ1eTBOPUTEIbHBIN)

3HaeT OCHOBHBIE (hM3NYECKHE SBICHUS; QyHIAMEHTAIbHbIC IOHSATHS, 3aKOHBI U TEOPUH
KJIACCUYECKOW U COBPEMEHHOM (DU3HKH;

IIpoaBuHyTHIii (XOpO1IO)

YMeer BbIIETATH KOHKPETHOE (PU3NUECKOE COJIepKaHne B IPUKIIATHBIX 3a7a4ax
Oynyiiei nesTenbHOCTH;

Bbicokuii (0TJIHYHO)

Buiaseer KynbTypoii MBIIIUIEHUS, CIOCOOHOCTHIO K 0000IIEHHUIO0, aHAIN3Y, IOCTAHOBKE
L[eJIU U BBIOOpY MyTel ee JOCTHKEHUS.



MuHHUCTEPCTBO CeNbCKOro Xo3scTBa Poccniickon denepaunu
denepanbHOE TOCYAIAPCTBEHHOE 00 KETHOE 00pa30BaTeIbHOE
YUpEXKIEHUE BBICIIETO 00Pa30BaHHUS
«Bonorojckas rocyrapcTBEHHAs: MOJIOYHOXO3SIICTBEHHAsI aKaJeMUsT
nMmenu H.B. Bepemarunay»

TexHonornueckuii pakynbreT

Hucrunnmaa «Ou3nkay

3K3AMEHAIIMOHHBIN BUJIET Nel

1. BzaumopneiictBue siekTpuyeckux 3apsgoB. 3akoH Kymona.
DJekTpocTaTuyeckoe moJie. HampsikeHHOCTh TOJIsT TOYEHYHOTO
3aps/ia, U CHUCTEMbl TOYEYHBIX 3apsAnoB. EAMHUIBI HU3MepeHus
HaMpPsHKEHHOCTH.

2. PammoakTuBHBIN pacnaj. 3aKOH paJroaKTUBHOTO pacnana. [lepuon
noJsiypacnaaa. AKTUBHOCTB Ipenapara. EnuHunbl nsmepenus

aKTUBHOCTH
3. 3amaua
CocraButenb CnaBopocosa E.B..
3aBenyromuii kadeapoit Bunorpanosa 10.B.

« » 20 T

MuHUCTEpPCTBO CENBbCKOro Xo3sMcTBa Poccuniickon denepaunu
denepanbHOE TOCYIAPCTBEHHOE OI0IKETHOE 00Pa30BaTEIHHOE
yUpeXKIEHUE BBICIIETO 00pa30BaHUs
«Bonoroackas rocy1apcTBEHHAs] MOJIOYHOXO3AMCTBEHHAS aKaJeMUs
uMenu H.B. Bepemarunay

TexHonmornueckuit paxkynbreT

Juctuniamna «Ou3uka»

3K3AMEHAIIMOHHBIN BUJIET Ne2

1. Teomerpuueckas ontuka. OcHOBHBIE 3aKOHBI. OTpaXKeHUE U
npenomiieHue ceta. [Ipunuun @epma. [lonHoe BHyTpeHHEE
OTpa)KE€HUE, €ro MPaKTUUECKOe MPUMEHEHNE

2. TIoTOK BeKTOpa HANPSKEHHOCTU HIEKTPOCTATHYECKOTO MOJI.
Teopema ['aycca m €€ NpUMEHEHHE K pacyeTy 3JIEKTPUYECKUX
TIOJIEH.

3. 3anaua

CocraButens Cnasopocosa E.B..

3aBenyromnmii kageapoit Bunorpaznosa 10.B.

« » 20 r.




MuHHUCTEPCTBO CeNbCKOro Xo3scTBa Poccniickon denepaunu
denepanbHOE TOCYAAPCTBEHHOE 00 KETHOE 00pa30BaTeIbHOE
YUpEXKIEHUE BBICIIETO 00Pa30BaAHHUS
«Bonorojckas rocyrapcTBEHHAs: MOJIOYHOXO3SIICTBEHHAsI aKaJeMUsT
nMmenu H.B. Bepemarunay»

TexHonornueckuii pakynbreT

Hucrunnmaa «Ou3nkay

3K3AMEHAIIMOHHBIN BUJIET N3

MuHuCTEpPCTBO CENBbCKOro Xo3sucTBa Poccuniickon Penepaunn
denepanbHOE TOCYIAPCTBEHHOE OI0IKETHOE 00pa30BaTEIHLHOE
yUpeXKIEHUE BBICIIETO 00pa30BaHUs
«Bonoroackas rocy1apcTBEHHAs] MOJIOYHOXO3AMCTBEHHAS aKaJeMUs
uMenu H.B. Bepemarunay

TexHonmornueckuit paxkynbreT

Juctuniamna «Ou3uka»

3K3AMEHAIIMOHHBIN BUJIET Ned

1. Tonxue nuH3bl. OCHOBHBIE OHATHS (TJIaBHASI ONTHYECKAs OCh, 1. llondpuzauus HENOJSAPHBIX M MOJAPHBIX JUAJIEKTPUKOB B
ONTUYECKUH LIEHTP JHMH3bI, (POKyC, POKYCHOE PACCTOSHUE). JNEKTPUYECKOM Moe. BekTop nomsipuzanun. DIEKTPUUECKOE M0JIE
OnTrueckas cuia JUH3bL. B JUDJIEKTPUKE. Jusnexrpudeckas IIPOHULIAEMOCTb.

HanpspkeHHOCT M MOTEHLUMa  JIEKTPOCTATHYECKOTO IOJIA B

2. Pabora  SIEKTPOCTaTHUECKOTO0  MOJII MO  MEpPEeMEIICHUI0 JUDJIEKTPUKE.
3apsaga.JloTeHnuanbHas 3>Heprus 3apsia B DIEKTPOCTaTUYECKOM 2. Hutepdepenuus cBeta. Y ciaoBUsS BOSHUKHOBEHHS MHTEP(PEPEHIINN.
noste. Ilorennuman. Equnnnel nsmepenus norenuuana. [lorennman Crioco0Obl  monyueHus: MHTEP()EPEeHIMOHHON KapTHHBL. Y CIOBUS
oIl TOYEYHOro 3apsaa. PaGora mo mepemeleHuio 3apsiia B MaKkCUMyMa U MUHMMYyMa IIp1 UHTep(EpEeHLIUH.

QJICKTPOCTATUYCCKOM IT0JIC.

3. 3amaua 3. 3amauya

CocraBurenb Cnasopocosa E.B.. CocraBurenb Cnasopocona E.B..

3aBeayronuii kadenpoit Bunorpanosa 10.B. 3aBeayromuit kadeapoit Bunorpanosa 10.B.
« » 20 1.

« » 20 T




MuHHUCTEPCTBO CeNbCKOro Xo3sucTBa Poccniickon denepaunu
denepanbHOE TOCYAIAPCTBEHHOE 00 KETHOE 00pa30BaTeIbHOE
YUpEXKIEHUE BBICIIETO 00Pa30BaHHUS
«Bonorojckas rocyrapcTBEHHAs: MOJIOYHOXO3SIICTBEHHAsI aKaJeMUsT
nMmenu H.B. Bepemarunay»

TexHonornueckuii pakynbreT

Hucrunnmaa «Ou3nkay

3K3AMEHAIIMOHHBIN BUJIET Ne5

1. DNEKTPOEMKOCTh  NPOBOJHHUKOB. Envaunel  u3mepeHus
SJIEKTPOEMKOCTH.  EMKOCTH  TIOCKOTO  KOHJEHCATopa.DHEprus
3apsOKEHHOIO0 IPOBOAHMKA M KOHJeHcaTopa. [lnmoTHocTs 3Heprun
JIEKTPOCTATUYECKOTO MO0JIsA. DJIEKTPUUECKOE MOJI€ KaK BUJI MATEPUH.

2. XapakTepUCTUYECKHE PEHTTCHOBCKUE Jy4d. McTouHMK uX
n3nydenus. CriekTpasbHbIN cocTaB. 3akoH Mo3ziu.

3. 3amaua

CocraButenb CnaBopocosa E.B..

3aBenyromuii kadeapoit Bunorpanosa 10.B.

« » 20 T

MuHuCTEpPCTBO CENBbCKOro Xo3sucTBa Poccuniickon Penepaunn
denepanbHOE TOCYIAPCTBEHHOE OI0IKETHOE 00pa30BaTEIHHOE
yUpeXKIEHUE BBICIIETO 00pa30BaHUs
«Bonoroackas rocy1apcTBEHHAs] MOJIOYHOXO3AMCTBEHHAS aKaJeMUs
uMenu H.B. Bepemarunay

TexHonmornueckuit paxkynbreT

Juctuniamna «Ou3uka»

3K3AMEHAIIMOHHBIN BUJIET Ne6

1. Mudpaknus cBera. YcioBus HaOMOAECHUS IUPPAKLUU CBETa
OObsicHeHHne sBIEHHUS OU(PAKIMKM HA OCHOBE BOJHOBOW TEOPUH
cera. Judpakuus oT Kpyrioro orBepcTst (Merona 30H @penens) u
OT OZHOM ImenH (yCJIOBUS MAKCUMYMOB 1 MUHHMYMOB).

2. TlocTOSAHHBINA PIEKTPUYECKUN TOK, €r0 XapaKTEPUCTHKHU. Y CIOBHS
CYILIECTBOBaHUSl TOKa B MPOBOJAHHUKE. DJIEKTPOJBIKYIIAs CHUJIA.
Hanpspokenue. 3akon OMa 114 yyacTKa LENH U MTOJTHOM LenH. 3aK0H
Oma B muddepennmansaoit ¢opme. 3akon JDxoyns — JleHua.
PaGota M MONIIHOCTH 3JIEKTPUYECKOTO TOKA. Emnauner ux

U3MEpEHMUS.
3. 3amaua
CocraButens CnaBopocosa E.B..

3aBenyromuii kageapoit Bunorpaznosa 10.B.

« » 20 r.




MuHHUCTEPCTBO CeNbCKOro Xo3scTBa Poccniickon denepaunu MuHuCTEpPCTBO CENBbCKOro Xo3sucTBa Poccuniickon Penepaunn

®denepanbHOE rocy1apcTBEHHOE OI0KETHOE 00pPa30BaTEIbHOE denepanbHOE rocy1apcTBEHHOE OI0KETHOE 00pa30BaTEIbHOE
YUpEkKACHUE BBICILIET0 00pa3oBaHMs YUpEKACHUE BBICIIETO 00pa30BaHUs
«Bomoroackas rocyaapcTBeHHas: MOJIOYHOX 03 CTBEHHAS aKaJeMUs «Bomorozckas rocyaapcTBeHHas: MOJIOYHOX 034U CTBEHHAS aKaJeMUs
nmenu H.B. Bepemarunay umenu H.B. Bepemarunay
TexHonornueckuii pakynbreT TexHonmornueckuit paxkynbreT
Hucrunnmaa «Ou3nkay Juctuniamna «Ou3uka»
IK3AMEHAIIMOHHBIN BUJIET Ne7 IK3AMEHAIIMOHHBIU BUJIET Ne8

1. TlocnenoBatenbHOe W TAPAIEIBHOE COCAMHCHHUE MPOBOJHUKOB. 1. Tonspusanms ceera. ECTECTBEHHBI W MONAPU3OBAHHBIA CBET.
PacueT  pasBeTBICHHBIX  ONEKTpHYeCKux — uemeid.  llpaBuima CnocoObl mody4yeHHs NOJSpU30BaHHOrO cBera. [IpakTuueckoe
Kupxroga. IIPUMEHEHHUE SIBJICHUS ITOJIIPU3ALIAH.

2. Peakums  nenenms. llemuas —peaknus. SInepHble  PEaKTOPEL. 2. MarHuTHOEe TMONe TOKAa. XapaKTEPUCTUKA MACHHTHOTO MOJISA:

ITpoGuembI siIepHO¥ SHEPTeTHKH. MarHWTHAas MHAYKIUS W HampsKEHHOCTh mons. M3o6paxkeHue

MarHUTHOTO MOJII C IOMOUIbIO JIMHUN MarHUTHOW WHIYKIIMH.
IToTOK MarHUTHON UHAYKIIUH.

3. 3agaua
3. 3agaua.
CocraButenb CnaBopocosa E.B..
CocraButens CnaBopocosa E.B..
3aBenyromuii kadeapoit Bunorpanosa 10.B.
3aBenyromnmii kKageapoit Bunorpanosa 10.B.
« » 20 r.

« » 20 r.




MuHHUCTEPCTBO CeNbCKOro Xo3scTBa Poccniickon denepaunu
denepanbHOE TOCYAAPCTBEHHOE 00 KETHOE 00pa30BaTeIbHOE
YUpEXKIEHUE BBICIIETO 00Pa30BaHHUS
«Bonorojckas rocyrapcTBEHHAs: MOJIOYHOXO3SIICTBEHHAsI aKaJeMUsT
nMmenu H.B. Bepemarunay»

TexHonornueckuii pakynbreT

Hucrunnmaa «Ou3nkay

3K3AMEHAIIMOHHBIN BUJIET Ne9

1. 3akon buo-CaBapa — Jlamuaca. Ero mnpumeHeHue Kk pacuery
MarHMTHBIX ITOJIEH.

2. KBaHTOBBIC TE€HEPATOPHI, UX YCTPONCTBO, MPHUHIUI JICUCTBUSI.
[IpakTHueckoe MPUMEHEHUE U €r0 MEePCIEKTUBBI.

3. 3amaua
CocraButenb CnaBopocosa E.B..
3aBenyromuii kadeapoit Bunorpanosa 10.B.

« » 20 T

MuHuCTEpPCTBO CENBbCKOro Xo3sucTBa Poccuniickon Penepaunn
denepanbHOE TOCYIAPCTBEHHOE OI0IKETHOE 00Pa30BaTEIHLHOE
yUpeXKIEHUE BBICIIETO 00pa30BaHUs
«Bonoroackas rocy1apcTBEHHAs] MOJIOYHOXO3AMCTBEHHAS aKaJeMUs
uMenu H.B. Bepemarunay

TexHonornueckuit pakynbreT

Juctuniamna «Ou3uka»

3K3AMEHAIIMOHHBIN BUJIET Nel0

1. Jpoitnoe nayuempenomienue. CBOWCTBA OOBIKHOBEHHOTO U
HeoObIKHOBeHHOTO Jydeil. [lpm3ama Hukomsa, e€ ycrpoiicTBO u
IIPUHLUIL JCHCTBUS.

2. Cuna, nelcTByiolas Ha MPOBOJHUK C TOKOM B MAarHUTHOM IIOJIE
(cmta Ammepa). BzammonelicTBue mnapaiuienbHbIX TOkoB. Cuia,
JeicTByromas Ha 3apsij, ABWKYIIMICS B MarHuTHOE Mojie (cuia
Jlopenna). Paguyc u nepuoa oOpaieHus 3apspKeHHON YacTHIIBI B
MarHuTHOM noje. PaboTa mo nepemMerieHno NpoBoJHUKA C TOKOM B
MarHUTHOM TIOJI€.

3. 3amaua

CocraButens Cnasopocosa E.B..
3aBenyromnmii kageapoit Bunorpaznosa 10.B.
« » 20 r.




MuHHUCTEPCTBO CeNbCKOro Xo3scTBa Poccniickon denepaunu

denepanbHOE TOCYAIAPCTBEHHOE 00 KETHOE 00pa30BaTeIbHOE
YUpEXKIEHUE BBICIIETO 00Pa30BaHHUS

«Bonorojckas rocyrapcTBEHHAs: MOJIOYHOXO3SIICTBEHHAsI aKaJeMUsT

nMmenu H.B. Bepemarunay»

TexHonornueckuii pakynbreT

Hucrunnmaa «Ou3nkay

3K3AMEHAIIMOHHBIN BUJIET Nell

1. MaruutHbeie CBOWCTBa BemiecTBa JluamarHuTHBIC BeIIECTBa.

[TapamarnutHbie BemecTBa. PeppomarHeTuku. HamarnmuuBanue

xKenesa B MarHUTHOM  mone.  [mcrepesuc.  Ilpupona
dbeppomarneTusma.
TepmosinepHbie pEeaKUnH. [Ipobnema YIPaBIIIEMOTO

TEPMOSJIEPHOTO CUHTE3a, pa3paboTKa METOJIOB €0 OCYIIECTBICHHUS.

3. 3amauga
CocraButenb CnaBopocosa E.B..
3aBenyromuii kadeapoit Bunorpanosa 10.B.

» 20 r.

MuHuCTEpPCTBO CENBbCKOro Xo3sucTBa Poccuniickon Penepaunn
denepanbHOE TOCYIAPCTBEHHOE OI0IKETHOE 00Pa30BaTEIHLHOE
yUpeXKIEHUE BBICIIETO 00pa30BaHUs
«Bonoroackas rocy1apcTBEHHAs] MOJIOYHOXO3AMCTBEHHAS aKaJeMUs
uMenu H.B. Bepemarunay

TexHonmornueckuit pakynbreT

Juctuniamna «Ou3uka»

3K3AMEHAIIMOHHBIN BUJIET Nel2

1. DOnexrpomaruutHas unaykuus. [Ipasuiio Jlenua nns onpeneneHus
HanpaBJIeHUs WHAYKIUOHHOrO Toka. Benumumna J/IC uHpykmum.
Mexanusm Bo3HukHOBeHMs OJIC uMHAyKIMM B THPOBOJHUKE
JIBIDKYIIMMCS B MATHUTHOM T10JI€ ¥ B HETIOJBIYKHOM ITPOBOISIIEM
KOHTYpE.

2. BopoBckas Teopus aToMa BOAOPOJa U BOJOPOIOTIOOOHBIX CHCTEM,
e€ HemoCTaTKh W JOCTOMHCTBA. OOBSCHEHHE 3aKOHOMEPHOCTEH B
CIIEKTPE U3JIy4eHHS aTOMa BOJIOPOa.

3.3agaua

CocraBurenb Cnasopocona E.B..
3aBeayromuit kadeapoit Bunorpanosa 10.B.
« » 20 1.




1. TennoBoe  wm3nmyuyeHue.  CHekTp  TEIJIOBOIO  M3JIY4YEHHS.
CrnekTpanbHas U MHTErpajbHas MCIyCKaTeNbHbIE CIOCOOHOCTH U
norjomaTenbHas CocoOHOCTh Tena. 3akoH Kupxroda.

2. SBnenme camounayknuu. JJC camomHaykumu. WMHIYKTUBHOCTH
KOHTypa M cojeHouaa. EnmHnna wuHayktuBHocTH — ['eHpH.
OHeprus  MarHUTHOTO  MOJsS.  OKCTPAaTOKM — 3aMbIKaHWMs U
pasmbikanus. Bzaumuas nanyknus. Toku @yko. Tpanchopmarop.

3. 3agaua

CocraButenb CnaBopocosa E.B..

3aBenyromuii kadeapoit Bunorpanosa 10.B.

«

MuHHUCTEPCTBO CeNbCKOro Xo3scTBa Poccniickon denepaunu
denepanbHOE TOCYAIAPCTBEHHOE 00 KETHOE 00pa30BaTeIbHOE
YUpEXKIEHUE BBICIIETO 00Pa30BaHHUS
«Bonorojckas rocyrapcTBEHHAs: MOJIOYHOXO3SIICTBEHHAsI aKaJeMUsT
nMmenu H.B. Bepemarunay

TexHonornueckuii pakynbreT

Hucrunnmaa «Ou3nkay

3K3AMEHAIIMOHHBIN BUJIET Nel3

» 20 T

MuHUCTEPCTBO CENBbCKOro Xo3sicTBa Poccuiickon denepaunu
denepanbHOE TOCYIAPCTBEHHOE OI0IKETHOE 00Pa30BaTEIHHOE
yUpeXKIEHUE BBICIIETO 00pa30BaHUs
«Bonoroackas rocy1apcTBEHHAs] MOJIOYHOXO3AMCTBEHHAS aKaJeMUs
uMenu H.B. Bepemarunay

TexHonmornueckuit paxkynbreT
Kadenpa xumun u puzuku

Jucnuninmna «Ou3uka»

3K3AMEHAIIMOHHBIN BUIET Neld

1. A6comotHo uépHoe Teno. 3akoH Credana-boibliMaHa M 3aKOH
cmenieHuss Buna. «YnbpTpaduoneroBas karactpoday». KBantoBas
runotes3a u popmyna [Inanka. OnTuyeckast IupoOMeTpHsL.

2. Pabora BBIXOZAa O3JEKTpPOHA U3 MeTaIa. 1epMO3JIEKTPOIHAS
smuccust. IlpuHnmn paGoThl, XapakTepUCTUKH W TPHMEHEHHE
SJIEKTPOHHBIX ~ Jlamn.  BTopu4Has  3J€KTpOHHAs  AMHCCHSL.
@DOTOPNIEKTPOHHBIE YMHOKUTEIIH.

3. 3amaua

CocraBuresnb Cnasopocona E.B..
3aeayromuit kadeapoit Bunorpanosa 10.B.
« » 20 1.




MuHHUCTEPCTBO CeNbCKOro Xo3sucTBa Poccniickon denepaunu
denepanbHOE TOCYAIAPCTBEHHOE 00 KETHOE 00pa30BaTeIbHOE
YUpEXKIEHUE BBICIIETO 00Pa30BaHHUS

«Boorojickas rocyapcTBeHHAs MOJIOYHOXO3SIMCTBEHHAS aKaIeMHUsI

nMmenu H.B. Bepemarunay

TexHonornyeckuii pakynbreT

Hucrunnmaa «Ou3nkay

3K3AMEHAIIMOHHBIN BUJIET Nel5

1. ®orosnexkrpuueckuit 3¢p¢ext. Ero Buasl. 3akoHbI BHEIIHETO
dboTodrddekTa, X 00bSICHEHHE HA OCHOBE KBAHTOBOW TEOPHH CBETA.

VYpaBHeHue DitHIITEHHA.

2. KoHTakT IByX pa3sHOpPOAHBIX MeTaiioB. KOHTakTHas pa3HOCTh

noreHnuanoB. TepmoanekTpoaBuxKymias cuia. Tepmonapa, eé
rpagydpoBKa U IIPUMEHEHHE.
3. 3amaua
CocraBurenb Cnasopocosa E.B..
3aBeayronuii kadenpoit Bunorpanosa 10.B.

« » 20 T

MuHuCTEpPCTBO CENBbCKOro Xo3sucTBa Poccuiickon Penepaunn
denepanbHOE TOCYIAPCTBEHHOE OI0IKETHOE 00Pa30BaTEIHLHOE
yUpeKIEHUE BBICIIIETO 00pa30BaHUs
«Bonoroackast rocy1apcTBEHHAsI MOJIOYHOXO3MCTBEHHAs! aKaJeMUs
nMenu H.B. Bepemarunay

TexHonornueckuit pakynbreT

Jucnuniamna «du3uka»

3K3AMEHAIIMOHHBIN BUJIET Nel6

1. Tpaktnueckoe mnpumenenne  Qorodpdekra.  DOTOIIEMEHTHI
(BaKyyMHBIH, ra30HaroJIHEHHBIMH, BEHTHJIbHBIN ),
¢doToconpoTUBICHHUE, UX YCTPOWCTBO U MPUHIHII JCHCTBUSI.

2. TousTue 0 KBaHTOBOU TEOPUH MPOBOAUMOCTH.
DIIEKTPONPOBOIHOCTh METaJUIOB, MOJIyIIPOBOTHUKOB u
JUAJIEKTPUKOB C TOUYKHU 3PEHUS 30HHON TEOPUHU.

3. 3anaua

CocraButens Cnasopocosa E.B..
3aBenyromnmii kageapoit Bunorpaznosa 10.B.
« » 20 r.




CocraBuTenb

3aBenyroumii kageapoit

MuHHUCTEPCTBO CeNbCKOro Xo3sucTBa Poccuniickon denepaunu

denepanbHOE TOCYAIAPCTBEHHOE 00 KETHOE 00pa30BaTeIbHOE
YUpEXKIEHUE BBICIIETO 00Pa30BaHHUS

«Bonorojckas rocyrapcTBEHHAs: MOJIOYHOXO3SIICTBEHHAsI aKaJeMUsT

nMmenu H.B. Bepemarunay»

TexHonornueckuii pakynbreT

Hucrunnmaa «Ou3nkay

3K3AMEHAIIMOHHBIN BUJIET Nel7

@DOTOHBI, UX PHEPIUsl, UMITYJbC U Macca. /laBiieHue cBera.

CobOcTBeHHAass M MpPHUMECHas NPOBOAUMOCTH MOJYIPOBOJIHUKOB.
OOpazoBanue 3amUpaIONIEro CI0sT B MECT€ KOHTaKTa JBYX
MOJIYTIPOBOTHUKOB Pa3IUYHOTO THIIA MIPOBOANMOCTH.
[TonynpoBOAHUKOBBIM O], €ero XapaKTePUCTUKHU u
HUCITOJIB30BaHUC JJISL BBIIPAMIICHUA MEPEMCHHOT O TOKa.
Tpanzucrop.

3amaya

CnaBopocosa E.B..
Bunorpanosa 10.B.

» 20 T

CocraBurenb

3aBenyrouuii kadenpoit

MuHuCTEpPCTBO CENbCKOro Xo3sucTBa Poccuniickon denepaunu
denepanbHOE TOCYIAPCTBEHHOE OI0IKETHOE 00Pa30BaTEIHLHOE
yUpexKIEHUE BBICIIIETO 00pa30BaHUs
«Bonoroackast rocy1apcTBEHHAs] MOJIOYHOXO3MCTBEHHAS! aKaJeMUs
uMenu H.B. Bepemarunay

TexHonornueckuit paxkynbreT

Jucnuniamna «Ou3uka»

3K3AMEHAIIMOHHBIN BUJIET Nol8

ONEKTpUYECKU TOK B pacTBopax aJIeKTpoauToB. (CreneHb
aucconranuu. 3akoH OMa 18 pacTBOPOB  AJIEKTPOJIUTOB.
Onextponu3.  3akoHbl  Dapapnes. Onpenenenne  3apsna
OJITHOBAJICHTHOT'O MOHA.

Crpoenune aroma. Mogens Tomcona. OmbiT Pesepdopma 1o
paccesHuio o-dactuil. SAxepHas monenb atoma Pesepdopma, e
TPYJIHOCTH.

3. 3amaua

CnaBopocosa E.B..
Bunorpaznosa 10.B.

» 20 T




MuHHUCTEPCTBO CeNbCKOro Xo3scTBa Poccniickon denepaunu
denepanbHOE TOCYAIAPCTBEHHOE 00 KETHOE 00pa30BaTeIbHOE
YUpEXKIEHUE BBICIIETO 00Pa30BaHHUS
«Bonorojckas rocyrapcTBEHHAs: MOJIOYHOXO3SIICTBEHHAsI aKaJeMUsT
nMmenu H.B. Bepemarunay»

TexHonornueckuii pakynbreT

Hucrunnmaa «Ou3nkay

3K3AMEHAIIMOHHBIN BUJIET Nel9

1. Xapakrtepuctudeckue pEHTTEHOBCKUE JIydyd. VICTOYHMKM HX
W3JTyYEHUS. CnekTpanbHbIi COCTaB. 3aKkoH Mo3nu.
PeHTreHocneKTpanbHblil aHaIN3.

2. Tlomyyenue mepeMEHHOr0 TOKa M €ro XapaKTEePHUCTUKH.
OMuueckoe  CONpOTHUBIICHHME, KOHJAEGHCATOp M  Karyllka
WHAYKTUBHOCTH B IIETIH IEPEMEHHOTO TOKa.

3. 3amaua
CocraButenb CnaBopocosa E.B..
3aBenyromuii kadeapoit Bunorpanosa 10.B.
« » 20 r.

MuHuCTEpPCTBO CENBbCKOro Xo3sucTBa Poccuniickon Penepaunn
denepanbHOE TOCYIAPCTBEHHOE OI0IKETHOE 00Pa30BaTEIHLHOE
yUpeXKIEHUE BBICIIETO 00pa30BaHUs
«Bonoroackas rocy1apcTBEHHAsI MOJIOYHOXO3AMCTBEHHAS aKaJeMUs
uMenu H.B. Bepemarunay

TexHonmornueckuit paxkynbreT

Juctuniamna «Ou3uka»

3K3AMEHAIIMOHHBIN BUJIET Ne20

1. 3akon Oma A MOCHENOBATENHLHOM WEMU MEPEMEHHOTO TOKa.
Cnsur (a3 Mexay TOKOM M HampsbkeHueM. SIBieHue pe3oHaHca B
[[eMU TIEPEMEHHOT0 TOKa. MOIIHOCTh B IETH MMEPEMEHHOTO TOKA.
Koaddurment MomHOCTH, TyTH €r0 MOBBIIICHUSI.

2. DneMeHTtapHple dYacTuibl. WX kmaccudukamuss 1o OCHOBHBIM
cBoiicTBaM. MeToasl HAONIOACHUS W PErUCTPAllMM  YaCTHII.
Kocmuueckne myun. Yactuusl M aHTHyacTunbl. KBapkoBas
CTpyKTypa dYacTull. Pa3Butue ¢Gu3MKHA 3JIE€MEHTApHBIX YaCTHII,
€CTECTBEHHOHAY4YHOE JI0KAa3aTEIbCTBO MPABUIBHOCTH HJIEU O
HEHUCUYEPIIAeMOCTH MATEPUH.

3. 3agaua
CocraButens CnaBopocosa E.B..
3aBenyromnmii kageapoit Bunorpanosa 10.B.

« » 20




@DOoHJ OLIEHOYHBIX CPENICTB COCTaBIEH B COOTBETCTBHH ¢ TpeboBaHusiMu ®I'OC BO u ¢
yuetoMm pekoMmenaanuii OITOIT BO no nanpasienuto noarotoBku 35.03.06 ArpouHxeHepusl.

Pazpaborumku: kana. TexH. Hayk CiaBopocoBa E.B.

@oH/ OIEHOYHBIX CPEINCTB OAOOpEH Ha 3acelaHu Kadeapbl TEXHOJIOTHYECKOTO
ob6opynoBanus 20 utons 2023 roxa, mporokoin Ne 14.

3aB. kadeapoil: KaHa. TeXH. HayK, AoueHT Bunorpanosa H0.B.
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