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Pabouasi nporpamma qucuMiuinHbl «dusnkay pazpadoTaHa:
— Ha OCHOBaHMM Yy4YeOHOro TUIaHa OOpa3oOBaTEIBHOM MNpPOTpaMMbl 0a30BOTO  BBICILIETO

o6pazoBanus (Ol BBO) mo crienuanbHOCTH «APXUTEKTYPay, CHEIHATH3ANNNA «APXUTEKTYPay.

CocraBuTeib K.T.H., JoueHT ®Pumnak B.B.

PaGouasi nporpaMmma paccMoTpeHa M 0100peHa Ha 3acenannu Kadeapsl OOIIEH 1 TEXHUUECKON

¢usuku ot 31.08.2023 r., mpoTokos Neo 1.

3aBenyronuii kageapoi K.b.-M.H, A.C. Mycragaes
npodeccop

PaGouas nporpamma corjiacoBaHa:

HavanpHuk yueOHO-METOIUYECKOTO

K.2.H., qou. Jlapuesa C.A.
yIIpaBJICHUS dae P




1.IEJIA U 3AJAYM TMCOUTIINHBI

Hesab 1ucuUmIMHbE: (GOPMUPOBAHHE Y CTYJACHTOB HAyYHOT'O CTHJISl MBIIIJICHUS, YMEHHS OpUEH-
TUPOBATbCs B IOTOKE HAY4YHOM M TEXHHYECKOHM HH(OpMamuu M HpUMEHATb B Oyaylied HayyHO-
HCCIIEI0BATENBCKON U MPOEKTHO-ITPOM3BOICTBEHHOH IEATEFHOCTH (PU3HUECKIE METObI HCCIIEIOBAHNUS.

3aga4u AUCHHUILIMHBL:

- U3y4eHHE OCHOBHBIX (DM3MUYECKUX SBICHHUN, (HYHIAMEHTAIbHBIX MOHATHH, 3aKOHOB M TEOPHM

KJIACCUYECKON M COBPEMEHHOHN (PU3HKH, BKIIOYAs MIPEICTABICHUE O TPAHHUIIAX UX IPUMEHUMOCTH;

- OBJIQJICHUE METOJJaMH HAYYHBIX (PU3UYECKUX MCCIEIOBaHMA, (OPMHUPOBAHUE YMEHUS BBIICIHUTD
KOHKpETHOE (PU3HYECKOE COJepKaHUE B IPOEKTHBIX U IPOM3BOJICTBEHHBIX 3aauax Oyayniei aesTeabHo-
CTH, OCBOEHHE IIPUEMOB U METOJIOB pEIlIeHHs] KOHKPETHBIX 33/1a4 U3 pa3IM4YHbIX oOnacteil pusuku;

- 03HAaKOMJICHME U OBJIA[ICHUE COBPEMEHHOW HAy4YHOM ammapatypod U METOJAMHU MCCIEIOBAHMM,
(opMHpOBaHNUE HABBIKOB MPOBEACHUS (PU3MUYECKOIO HKCHEPUMEHTAa U YMEHHUS OLICHUTh CTENEHb JO0CTO-
BEPHOCTU PE3YNBTATOB, IOIYYECHHBIX B IPOLECCE DKCIEPUMEHTAIbHOTO U TEOPETUYECKOIO HCCIIEN0BA-
HUS.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OBPA3OBATEJBbHOM IMPOI'PAMMBbI
BA30BOI'O BBICHIEI'O OBPA30BAHUSI
Hucnunnuna «Pu3nkay OTHOCUTCS K MOIYII0 MEXIUCHUIIIMHAPHON (0OLEHHXEHEPHOU MOJIro-

TOBKHM) 00pa30BaTe/IbHOW MPOrpaMMbl 0a30BOTO BBICILET0 00pa30BaHUs MO CHEIHAIBHOCTH «APXHUTEK-
Typay, ClieuaIn3alui « APXUTEKTYypay U U3y4aeTcs BO 2 U 3 ceMecTpax.

[IpenmecTByOMUMU KypcaMH, Ha KOTOPbIX HEMOCPEACTBEHHO Oazupyercs MUCUUIUIMHA «DPU3n-
Ka» SABIIAIOTCA «BhICIIas MaTeMaTUuKay.

Jucnnninuna «®Pu3uka» SBISETCS OCHOBOIOJIATAMOLICH JUIS M3Y4YEHMS CIECIYIOUIUX IUCLHUTLUINH:
«CornpoTtuBiieHne MaTepuanoBy, «Ou3ndeckrue OCHOBBI MIEKTPOHUKN Y, «IIpuknannas mexanuka», «Teo-
PETUYECKHAE OCHOBBI AJIEKTPOTEXHUKNY, «MexaHuKa )KUJIKOCTU U ra3ay.

3. MIIAHUPYEMBIE PE3YJIbTATbI OBYYEHMUS IO JUCHUIIJIMHE, COOTHECEHHBIE
C INIAHUPYEMBIMH PE3YJIbTATAMHU OCBOEHHUS OBPA30OBATEJIBHOM
IMPOI'PAMMBI BA30BOI'O BBICIHEI'O OBPA3OBAHUA

B pe3ynbrare ocBoeHUS TUCIUTLINHBI «DU3HKa» CTYIEHT JIOJDKEH:

3HaTh:

® OCHOBHBIE (PU3UYECKHE TEOPUH, 3aKOHBI, 3aKOHOMEPHOCTH;

® CrielU(UKY CHCTEMBI (PH3UICCKUX TTOHITHN, TS PMUHOB H CHMBOJIHKH.

YMmeTh:

® IIPUMECHSTh OCHOBHBIC METOJIbI TIO3HAHMSI (HAOIO/ICHNE, OIMMCAHNEe, U3MEPCHHE, dKCIICPUMEHT)
TUTS U3ydeHus PU3NIECKUX MPOLIECCOB U SBICHUHN MPUPOJIBI U IPOU3BOICTBA;

e 00pabaThIBaTh PE3yJIbTAThl U3MEPEHUH, OOHAPYKUBATH 3aBUCUMOCTH MEXIy (PU3NICCKUMU Be-
JTUYMHAMU, OOBSCHATH MMOTYYCHHBIE PE3YNIbTAThI U JIENaTh BHIBOIBI.

Biagers HaBBIKAMMU:

e perieHUsT PU3NIECKUX 3a7a4 Ha OCHOBE NMPUMEHEHHSI COOTBETCTBYIOIINUX TEOPUN U MHCTPYMEH-
TaJIbHO-TIPUOOPHOI Oa3bI.



4. CTPYKTYPA U COAEP KAHUE ITUCHHUIIJINHBI
4.1. O0beM IUCHUIIHHBI U BUbI y4eOHOH padoThI
OO6mmast Tpy10EMKOCTh Y4€OHOM TUCIUILIMHBI COCTaBIIsAeT 8 3au€THBIX euHUIIbI, 288 ak. Jaca.

Bua y4eOHoii padoThI Bcero ak. yacos AK. !Zlacu 1o ceMec; pam

AyautopHasi padoTa, B TOM 4HcJie: 136 68 68
Jlexumn 68 34 34
[TpakTrueckue 3aHATHS 34 17 17
JlaboparopHbie paboThI 34 17 17
CamocrosiTesibHasA padoTa CTYAeHTOB, B TOM 80 40 40
qHCIIe:
IToAroToBKa K JIEKIUSM 8 8 8
IToaroToBka K 1a00paTOPHBEIM paboTam 6 6 6
IToAr0TOBKA K MPAKTUYECKUM 3AHATUSIM 8 8 8
PacuetHo-rpaduueckas pabora (PT'P) 8 8 8
IToAroToBKa K KOHTPOJIBHOM pabote 4 4 4
IToAroToBKa K KOJUIOKBHYMY 6 6 6
IIpomexyTouHas aTrecTanus — sk3ameH (J) 9(72) 9(36) I(36)
OO0mas TPy10eMKOCTh THCIIHILTHHBI

aK. yac. 288 144 144

3a4. el. 8 4 4

4.2. ConepxaHue TUCUUILTUHBI

Y4eOHBIM IJIaHOM NpEeaAyCMOTPCHBI: JICKIIUH, TPAKTUYCCKUEC 3aHATHUA, J'Ia60paTOpHLIe pa6OTBI u

caMOCTOATENIbHAs padoTa.

4.2.1. Pasznesbl TUCHUIIMHBI U BUABI 3aHATHH

Buapl 3anaruii
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Pasnen 1. dusuueckre 0CHOBLEI MEXAHUKH 42 12 6 8 16
Pa3nen 2. OCHOBEI MOJIEKYJIIPHOM (DU3UKH U TEPMO-
; yApHO¥E ¢ P 2% | 6 4 4 12
IUHAMUKHA
Paznen 3. DnexTpu4ecTBO U MarHeTU3M 40 16 6 6 12
Pasnen 4. BonxoBast onTuka 52 24 6 10 12
Pazgen 5. KBantoBast mpupoia nu3iydeHus 22 4 4 2 12
Pa3znen 6. DnemMeHTHI KBaHTOBOW (DU3UKH aTOMOB, MO- 24 4 4 12
JIEKYJI ¥l TBEPJBIX TEIl
Paznen 7. DneMeHTH! (PU3UKU aTOMHOTO SIJIpa U 3J1e- 10 2 4 4
MEHTapHBIX YaCTHI]
Hroro| 216 68 34 34 80
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4.2.2.Conep:xanue pa3iesoB JUCHUIIMHBI

TpynoeMkocTh
Ne . B aK. yacax
Pa3penl Conep:kaHue JeKUMOHHBIX 3aHATHI
n/n 2 3
ceMecTp | cemecTp
1 | Pasmen 1. OcHoBHBIE TeopuH (usmdeckoro wmwupa. Dusmdeckue
duznyeckue BEJIMYMHBI ¥ eAMHMLBI BenuuuH. KuHemaruka u
OCHOBBI JUHAMHKa IOCTYNATENbHOIO JBM)KEHUS MaTepHAIbHOU 12 i
MEXaHUKHU Toukd. PaGora u odHeprus. 3aKOHBl COXpPAaHECHHS.
KunemaTtnka W JMHaMHKa BpaIlaTEIbHOTO JBUKCHMS.
MexaHuka TBeporo Tesna. BcemupHoe TAroreHue.
2 | Paznmen 2. DJIEeMEHTHI MOJIEKYJAPHO-KUHETUYECKON TEOpUHU
OcHoBbI UJCANbHBIX Ta30B. YpPaBHEHHUE COCTOSIHMSI U 3aKOHBI
MOJIEKYJISIPHOM | MJI€aIbHOTO rasa. SBnenns HepeHoca. 6 i
(bu3HKYN 1 Tepmonunamuueckass  cuctema. CreneHn  cBOOOABI
TEPMOJUHAMUKHU | MOJIEKYIL. 3aKOHBl  TEPMOAMHAMMKH.  ODHTPOIUS.
PeanbHble rassl.
3 | Paznen 3. DJeKTpocTaTKa B Bakyyme M BemecTBe. IlocTosHHBIN
DONEKTPUUYECTBO | ANEKTPUYECKUH  TOK. MarHutHoe 1mosie.  3aKOHBI
U MarHeTu3M Marserusma. JIBmkeHue  3apsDKEHHBIX  4acTHIl B 16 -
MarHUTHOM U  3JEKTPUYECKOM 1mojie. MarHurtHele
CBOIICTBA BEILIECTBA.
4 | Paznen 4. BomnoBas  onrtuka.  MHTrepdepenums, mudpaknus,
Bonnosas noJisipu3anus, JUCIEpCUs M IOIVIOUICHME  CBETA. - 24
ONTHKA KBanToBas ontuka. TemnoBoe usiryuenre. POTOHBI.
5 | Paznen 5. TennoBoe wu3nyuenue. 3akoH Kupxroda. 3axoHsl
KBanroBas TEIUIOBOTO  M3Jy4yeHUs aOCONIOTHO YEpHOro  Tela.
IpUpoaa ®otordpdext. 3akoHbl  porodddexra.  YpaBHEeHHE i 4
W3JIy4eHUS OlHITeHA JUTS ¢dotorddexra. EnuncrBo
KOPITYCKYJISIPHBIX " BOJIHOBBIX CBOICTB
AJIEKTPOMAarHUTHOTO M3JTyYEHHUSI.
6 | Pa3gen 6. Mopens atoma Pesepdopaa. JIuneituarsiii criekTp atoma
OneMeHThI Bosoposia. O0oOmenHas ¢opmyina bamemepa.  Teopus
KBAaHTOBOU bopa ana BomopomomonmoOHBIX cucteM. ['mmoreza e
¢u3uku aromoB, | bpoitng, mnpuHnun HeompeaeneHHocTH [eiizeHOepra. - 4
MOJIEKYH U BonnoBas ¢ynknus. VYpauenue Illpenunrepa s
TBEPABIX TEJ CTAIlMOHAPHBIX COCTOSIHHM. KBaHtoBanue »Hepruu.
Yactuia B OTHOMEPHON NTOTEHIIMATIBHOM SIME.
7 | Pazmen 7. Pa3mep, coctaB u 3apsi aTOMHOTO siapa. Jledekt macchl u
DIIeMEHTBI sHeprust cBsi3M. CHOMH M MarHUTHBIA MOMEHT sIpa.
¢buzukn PannoakTuBHOE M3ITyUyEHUE U €70 BUBI. 3AKOHOMEPHOCTH i 2
aTOMHOTO siipa | U cBOicTBa anbga u 0era pacnajoB U raMMa-u3IydeHUs.
U DJIEMEHTAapHBIX | SlaepHble peakuu.
YacTHUII
Hroro: 34 34




4.2.3. llpakTnyeckue 3aHSATHS

TpyaoeMkocTb
Ne . B aK. Yacax
. Pazneant TeMaTuKka NPAKTHYECKUX 3aHATHH > 3
ceMecTp | cemecTp
1 Pasnen 1 |dusmyeckne 0CHOBBI MEXaHHKHU 6 -
2 Paznen 2 |OcHoBbI MONeKy sIpHON (U3UKH U TEPMOAWHAMHUKH 4 -
3 Pasnen 3 |2neKkTpu4ecTBO ¥ MarHeTH3M 6 -
4 Paznen 4 |BonHoBas ontuka B 6
5 Paznen 5 |KBantoBas npupona uzmydeHus - 4
6 Pa3sgen 6 |DmeMeHTHI KBaHTOBOW (PM3WKH aTOMOB, MOJIEKYJI M TBEP.IBIX Tell - 4
7 Pasmen 7 |DneMeHTHI QU3MKU aTOMHOTO S/Ipa M AJIEMEHTAPHBIX YACTHII - 4
HUroro: 17 17
4.2.4. JlabopaTopHble paboThI
TpyaoemMkocTb
Ne B aK. Yacax
/i Pa3nennt TemaTnka J1a00paTOPHBIX PadoT > 3
ceMecTp | cemMecTp
1 Pasngen 1 |Dusnueckue 0OCHOBEI MEXaHUKHU 8 -
2 Pazgen 2 |OcHOBBI MOJICKYJIIPHON (PU3UKH M TEPMOJUHAMHUKH 4 -
3 Paszmen 3 |DyeKTpUUECTBO U MarHeTU3M 6 -
4 Pa3znen 4 |BonHoBas onTHka _ 10
5 Pasnen 5 |KBantoBas mpuposa u3inydeHus - 2
6 Pa3sgen 6 |DmeMeHTH KBaHTOBOW (PM3UKK aTOMOB, MOJIEKYJ U TBEPJIBIX TEI - 4
Hroro: 17 17

4.2.5. Kypcosbie padoThI (IIPOEKTHI)
KypcoBsie paboTs! (TpOEKThI) HE MPEAYCMOTPEHBI

5.OHEHOYHBIE CPEICTBA I TEKYHIEI'O KOHTPOJISA YCIHEBAEMOCTMU,
MNPOMEXYTOYHOM ATTECTALIMU IO U'TOT'AM OCBOEHUSA JUCIUATLIIAHBI

5.1. Ilpumepnas memamurka PI'P

1. Kunemaruka u AVHaAMHUKa IMOCTYINaTCJIbHOT'O JIBUKCHUA MaTepI/IaJ'IBHOI‘/II TOYKH.

2. MexaHuka TBEpJOTO Tea.

3. JIBrkeHue 3apsHKEHHBIX YaCTHIL B MAHUTHOM M DJIEKTPUYECKOM II0JI€.

4. [Npumenenue 3akoHa bruo-Casapa-Jlamnaca k pacyeTy MarHUTHBIX MOJIEH Pa3TUNYHON KOH(OUTYpAIHH.
5. Bonnosas ontuka. MHTEpdepeHius cera.

5.2. Ilpumepnas memamuxa peghepamos
Pedepats! HE perycMOTPEHBI.

5.3. Ilpumepnas memamuxka 0OMawiHuUX 3a0aHUTL
HOMaH_IHI/Ie 3aaHnsd HC IIPEAYCMOTPCHBI.

5.4. IlIpumepnuie 6onpocvl K KOHMPOILHOU padome

1. KunemaTnka U TUHAMUKA TTOCTYIATENLHOTO JIBKCHUSI MaTepUaIbHON TOUYKH.
2. Pabora v sHeprus. 3aKOHbI COXPaHCHUS.

3. KunemaTuka v TuHaMHKa BpaliaTeIbHOTO JBIKCHUS.

4. YpaBHEHHE COCTOSIHHS U 3aKOHBI UJICATBHOTO rasa. SIBjIeHHs mepeHoca.

5. 3aKOHBI TEPMOTUHAMHUKH.




6. PeanbHble Ta3bl.

7. IToCTOSIHHBIN AJIEKTPHUECKHHA TOK.

8. 3aKoHBI MarHeTu3Ma.

9. JIBmxeHue 3apsHKSHHBIX YaCTHIl B MATHUTHOM U 3JICKTPUYSCKOM TIOJIE.

10. Uutepdepennus, audpakiiys cBeTa.

11.Tlonapuzanus, Jucrepcys U MOrJoIeHUE CBETa.

12. TernoBoe uznmyuenue. 3akon Kupxroda.

13. ®oroaddexrt. 3akonsl poroadderra. YpaBaenue DitHiureiiHa 11 GoTodddekra.

5.5. Ilpumepnaa memamuka Koa10Keuyma

1. dusnyeckre 0OCHOBLI MEXAHUKH,

2. OCHOBBI MOJICKYJISIPHOW (PU3UKU M TEPMOAMHAMUKH.

3. SHGKTpI/I‘-ICCTBO U MarHeTusM.

4. BoxHOBas ONTHKA.

5. KBaHToBast mpupoaa u3inydeHus.

6. DieMeHThI KBAaHTOBOM (PU3UKH aTOMOB, MOJICKYJ U TBEPABIX TEI.
7. DneMeHTHl (PU3UKH aTOMHOTO SIApa U SJIE€MEHTAPHBIX YaCTHII.

5.6. Oyenounvie cpedcmea 013 camocmoamenbHOU padomvl u MeKyulezo KOHmMpPos
ycnesaemocmu
Paznen 1. ®u3nvecKue 0CHOBBI MeXaHUKHU
UT0 Ha3bIBAETCA HOPMAJIBHBIM YCKOpEHUEM?
Kak HampaByieH BEKTOp TaHI'€HIIMAIBHOI'O YCKOPEHUs?
Yro xapakTepu3yeT yrioBas CKOpoCcTh
Kak cBs3anb! Mex Iy 000 TaHTEHIIMANBHOE U HOPMAIIbHOE YCKOPEHUS?
Kak cBs3anb! Mex Iy c000¥ UMITYIIBC TE€Ia U UMITYIIBC CHJIBI?
[TpuBeanTe MpUMEPH KOHCEPBATUBHBIX CHIL
Kak cBsi3anbl Mexay co0oii paboTa U MOTEHIMAIbHAS SHEPTH?
ITpu KakuX yCIOBUSIX BBIOJIHIETCS 3aKOH COXPAHEHHS OJTHOM MEXaHUUECKON 3HEPTun?
Kak onpenensiercs HanpapieHHE BEKTOpa MOMEHTA CHIIBI?
10 CdhopmynupyiiTe BTopoit 3akoH Hpr0TOHA /17151 BpamaTeIbHOTO JBIKEHHS.
11. ComnocraBbTe OCHOBHBIE YPaBHEHUS! AMHAMHKH ITOCTYNATEIILHOIO U BPALIATEIBHOIO JBIKEHUH, IPOKOM-
MEHTHPOBAB MX aHAJIOTHIO.
12. Hanwmmwmre Gopmyiny ainst paboThl BHEIIHUX CHJI IPH BPAIATEIbHOM JBIKCHHU.
Pasnesn 2. OCHOBBI MOJIEKYJIAPHOI (PM3UKH U TEPMOAUHAMHUKH
B 4em 3akirouaeTcs CyTh TEPMOIMHAMUYECKOTO METO/IA N3YUEHHUSI MAaKPOCUCTEM?
Uro usyyaet MoJieKyJisipHast pusrka?
Yro mpencrasiseT coO0i TepMOJMHAMHUYECKAs cucTeMa?
Cdopmynupyiite 3akoH boius-Mapuotra.
Chopmymupyiite 3axkon [aps.
UYro HA3BIBAIOT TEPMOJANHAMUYECKHUM TIPOIIECCOM?
Kak onpenensercst pabora ra3oBoii cucTeMbl IPOTHUB BHELTHUX CHII?
Yro Takoe TepMOAMHAMHYECKHI TIpotiecc?
SBnsieTcs i paboTa ra3a No paciupeHuio QyHKIUEH coCTOSIHUS?
0. Hanmmwure ypaBHeHue Maiiepa.
11. Hanmmwmre Gpopmyny ans kospdUIHEeHTa NOIE3HOro AeUCTBH i ukia KapHo.
12. YTto Ha3bIBAIOT JUIMHOM CBOOOAHOIO Mpodera MOJICKYJIbI?
13. Kakoii pusnueckuit cMpica ko3 duiimenta BsI3KOCTU?
Pasnen 3. DineKTpH4ecTBO M MATHETHU3M
1. Bo ckonbKo pa3 KyJIOHOBCKAsl CHJIa OTTAIKHBAaHUS IIPOTOHOB OOIIBINIE CHITBI UX TPABUTAIIMOHHOTO TPHTSI-
JKeHus?
2. Tlouemy mpum onmMcaHWU MEXaHHMYECKOTO ABHKCHHUS HE YUUTBHIBACTCS CHJIA DIEKTPOCTATUUYECKOTO B3aHMO-
NeMCTBUS 3apsiioB, U3 KOTOPBIX COCTOAT Tena?
3. Kaxk ¢popmynmpyercs Teopema ["aycca uist 3apsa0B, HOMEIICHHBIX B CPEy C JUAIEKTPUUSCKOI MPOHUIIA-
eMOCThIO € ?
4. Cdopmynupyiite Teopemy ["aycca B nuddhepeHnnanbHoi Gpopme.
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UTto Takoe CTOPOHHUE CHIIBI M KaKOBa UX Ipupoaa?
B uewm 3akrovaercst pU3NIECKIA CMBICT 3JIEKTPOABIKYIIEH CHJIBI, IEHCTBYIOMIEH B 1IN ?
Hamummre 3akonst Oma u Jlxxoymnsa—Jlenna B muddepeHnnanbHoi Gopme.
Kax ¢opmymupyrotcest nmpasmia Kupxroda?
YeMy paBeH M KaK HalpaBJieH MAarHUTHBI MOMEHT PaMKH C TOKOM?

10 Uemy paBHa pabota cwisl JIopeHIa mpy ABMKEHUH POTOHA B MATHATHOM IT0JIe?

11. Bo3HuKaeTr M HHAYKIIMOHHBIA TOK B MPOBOSINEH pamMKe, MOCTYNAaTeIbHO ABIKYIIEHCS B OJHOPOJHOM
MAarHUTHOM MoJje?

12. Kakosa npupoaa IAC 31eKTpoMarHuTHOW UHITYKINHU?

13. Tlouemy ceplieqHUKH TPAHCHOPMATOPOB HE JENAOT CIUTOITHBIME?

14. Yro Takoe nuamMarHeTUKU? nmapamarHeTuku? B uem pasnuune uX MarHUTHBIX CBOHCTB?

15. Yro Takoe HaMarHn4eHHOCTH? Kakasi BeTMUMHA MOXKET CITy>KUTh €€ aHAJIOTOM B 3JIEKTPOCTaTHKE?

Pa3nen 4. BoainoBasi onTuka

1. Kaxoit nmpubop mpuMeHseTCs Ha YroMbHBIX IIAXTax IJIs KOHTPOJS 32 PyJHUYIHON aTMoc(]epoii ¢ Ienbio
MIpeIOTBpAIeHNs aBapUHHON?

2. HasoBute MeTO/IbI HAOMIOACHUS U IPUMEHEHHS HHTEP(EPECHIINN.
He npoTtuBopeunT 1u siBieHne HHTEpGEPEHITNN 3aKOHY coXpaHeHus SHeprun? OTBEeT 000CHOBATH.
I'me nokanu30BaHbl MOJOCH PABHOW TOJIIMHBI IPH HAOI0ACHIUU HHTEphepeHInn?
ITosicauTe cyTh MeToaa 30H OpeHes.
PaznmuuaroTcst i mudpakIiOHHBIE KAPTHHBI HAa KPYTIIBIX OTBEPCTHAX PA3HBIX PaIIyCOB?

7. Kak m3mennurcs nHTEpPEpEeHIINOHHAS KapTHHA TpY HHTEPPEPEHINH OT IBYX KOTEPEHTHBIX UCTOYHHUKOB,
€CITM YBEIIMYUTH PACCTOSIHUE MEXKY HCTOUHUKAMU?

8. Ilouemy mpu mpoOXOKIESHIH €CTECTBEHHOTO CBETA Yepe3 MPHU3MY MPOUCXOANT €r0 Pa3IoKEeHHE B CIIEKTP?
B kaxoif mocnenoBaTeb-HOCTH pacoiaratoTcs I[BeTa JUHMIA 3Toro crekTpa (Kakos xapakrep crekrpa)?

9. Ha3oBUTE OCHOBHBIC XapaKTEPUCTUKH JFOOOTO CIIEKTPAILHOTO MPUOODA.

10. 3anuiuTe ONpeaeISIONTy 0 GopMyITy pa3peliarolieii ClloCOOHOCTH (CHITbI) CIICKTPAILHOTO MPHOOopa.

11. HazoBure BUABI NOISPU3ALIU CBETA.

12. Ecnu cBeT majaer Ha TpaHUILy pasjesia JIByX JUAJICKTPUKOB Moj yriiom bprocrepa, To kakum Oyzaer
B3aUMHOE PACIIOJIOKEHUE OTPAXKEHHOTO U MPEIIOMIICHHOTO JTydeit?

13. Uro Ha3wiBaeTcs aucriepcueit cera?

14. Kaxkoe sBIIEHUE UCIIONB3YETCS JUIS N3TOTOBJICHUS CBETO(DHUIBTPOB?

15. Kak o0BsicHUTh OoJiee HACBIIEHHBIH roy0ol 11BeT Heba B SICHBIN JICTHUH JIEHb [0 CPABHEHHIO C 3MMHUM
JTHEM.

16. Kakwne BeNWYMHBI CITy’KaT KOJTMIECTBEHHON XapaKTEPUCTHKON TETUIOBOTO U3ITYUCHHS?

17. TlosicHuTe TEpMHH «yIbTpadHOIETOBAs KaTacTpOdar.

18. Kakue yacTHbIE 3aKOHBI TEIJIOBOT'O MU3JIy4YCHUs COAepKUT popmya [Tnanka?

19. B uéwm 3akmouaercs agdext Komrrona?

20. B uém mposBisieTcsi eIMHCTBO MPOTUBOIIONIOKHBIX BUIOB ABHKCHUS — KOPITYCKYJISIPHOTO (KBAHTOBOTO) U
BOJTHOBOTO (3JIEKTPOMArHUTHOTO).

Pasnen 5. KBanToBasi npupona u3aydeHust

1. Uto Takoe TEIoBoe U3Iy4eHue?

2. Yto Takoe abCOIFOTHO YEPHOE TeJI0?

3. Kak monyuena ¢opmyna Panes-/xunca? OObCHUTE TPYAHOCTH, BO3HHUKIIHME HPU OOBSICHEHUU 3aKOHOB
TEIUIOBOTO M3JyYEeHHUs B paMKax KJIACCHYECKOH (PHU3UKH.

4.Ecnu 3arisiHyTh B OTBEPCTHE TIOJOCTH, CTEHKA KOTOPOH IOAJNEPKUBAIOTCS TPH  ONpeAeTICHHON
TeMmIeparype, HUKakue BHYTPEHHHE JieTaiu (IIEpOXOBATOCTH CTEHOK, MX KOH(QUTypanus) He OyIyT pa3iuvriMBl.
[Touemy?

5. Kakue 3akoHBI TeII0BOTO M3nydeHus Bam n3BecTHbI?

Paznen 6. JiieMeHTbI KBAHTOBOIT (U3HKU aTOMOB, MOJIEKYJI U TBEPAbIX TeJl

1. B xakoMm cirydae MO>KHO TOBOPHUTB O ABMXKEHHHU YaCTHULBI IO ONPEAETIEHHON TPACKTOPUH?

2. Kakas ¢uzndeckast BeTMUMHA SBJISIETCS] HOCUTEJIEM HHPOPMALIMU B KBAHTOBOM MeXaHHUKe?

3. Pemennem kakoro mudQepeHnnaibHOr0 YpaBHEHUS SBIISETCS BOJIHOBAS (QyHKINS?

4. TlpuHuMas BpeMs KM3HH BO30YKIEHHOTO COCTOSHMS aroma Bojopoaa 10% omenure pasmeITocTh €ro
SHEPTEeTHYECKOTO YPOBHSI.

5. B yeM cyTh mpHHIIUTIA HEPAZTUYUMOCTH TOXKIECTBEHHBIX YacTHIL?

Paznen 7. InemeHThI GU3MKH ATOMHOIO SIAPA U 3JIeMEHTAPHBIX YaCTHI

1. IToyemy IPOYHOCTS SIIEP YMEHBILIACTCS TP MEPEXOAE K TSHKEIBIM dIIeMEeHTaM?
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2. Bo ckoJbKO pa3 paauyc sapa u30Tona 6opa B MEHBIIE pajnyca spa H30TONa HUKENA 5 Ni?

3. UeM oTimyaroTcs u300aphbl OT H30TOMOB?

4. Kakue ¢yHaaMeHTaNbHbIE THIBI B3aMMOJICHCTBUN OCYINECTBISIOTCS B MPHUPOJAEC M KaK HX MOXHO
oxapaktepu3oBaTh? Kakoli U3 HUX ABISICTCS YHUBEPCATLHBIM?

5. Kakwue 3akOHBI COXPaHEHUS BBIMTOJIHSAIOTCS JJIsl BCEX THUITOB B3aUMOJICHCTBUH 3JICMEHTAPHBIX YacTHUIT?

5.7. Ouyenounvle cpedcmea 0131 nPOBEOCHUA NPOMENHCYMOUHOU ammecmayuu (IK3amen)
5.7.1. Ilpumepustii nepeuensv 60nPOCO6/3a0aHUIL K IK3AMEHY (MO OUCUUNIUHE):

1. Yrto Ha3bIBAaCTCS MIHOBEHHOW CKOPOCTHIO?

2. Uem oTnnuaeTcs MyTh, IPOXOJUMBII MaTepHaIbHON TOYKON OT ee epeMelICHuUs?

3. UTo Ha3BIBAETCS CPEAHEH CKOPOCTHIO MEPEMEIICHHST MaTePHAIbHON TOYKH MPH ITPOU3BOJILHOM JABHKECHIH?

4. Kak HampaBjeH BEKTOP MFHOBEHHOI CKOPOCTH T IO OTHOIICHHIO K TPACKTOPUH ABHXCHUS MPH MPO-
W3BOJBHOM KPUBOJIMHEIHOM IBUXKEHUU?

5. Kakast cymecTByeT CBsI3b MEXIy BEKTOPOM MIHOBEHHOW CKOPOCTH U U PaIWycoM - BEKTOpOM [ TIpo-
CTPAHCTBEHHOTO MOJOXEHUSI MaTEPHAIBHON TOUKU?

6. Uto Ha3bIBaeTCsl YIIIOBOM CKOPOCTBIO M YITIOBBIM YCKOPEHHEM BPAIICHUS! W B KaKUX CAMHUIAX OHU M3Me-
pstotcs?

7. Kak HanpaBiieHa TaHI€HIMAJIbHAs COCTABIIONIAs YCKOPEHUS d; NPH KPHUBOJIMHEHHOM IBMKCHUU MaTEPH-
aNbHOM TOUKH?

8. Kak HampaBieHa HOpMajbHasl COCTaBIIAIONIAs] YCKOPEHHs d, NpU KPUBOJIMHEHHOM JBIKCHUU MaTepHaib-
HOU TOYKH?

9. Kak HarmpagiieHO MTOJIHOE YCKOPEHNE MaTEePHUATBHON TOUKH MIPH KPUBOIHHEHHOM JBIKEHUH?

10. Yro yTBepxmaeT nepBblii 3akoH HeroToHa?

11. Chopmymupyiite Tpetuit 3akoH HeroToHa 1 HanumuTe ero GopMyIy.

12. Kakas (usndeckas BelTMIMHA HAa3bIBAETCS UMITYIbCOM criibl? Hamummre popmyity, onpenemstoniyo uM-
myJbe cUITbl. B kakux enuHunax cucreMsl CH n3aMepsieTcst UMITYJIbC CHITBI?

13. Kakast ¢pu3nueckas BeJJMUMHA Ha3bIBACTCS UMITyJIbcoM Tena? B kakux emununax cucrembl CU nzmepsieTcs
HMITYJIbC Tefa?

14. ChopmynupyiiTe BTopoi 3axoH Hpl0TOHA B MMITYyJILCHOM (hopMme.

15. B gyem 3akitouaeTcsi 3aKOH COXpaHEHUs UMITYJIbca?

16. B xakux cucremax oH BbinonHseTcs? [louemy oH siBisieTcsl pyHIaMEHTAIbHBIM 3aKOHOM ITPUPOABI?

17. KakuM CBOHCTBOM IIPOCTpaHCTBa 00yCIaBIMBACTCS CIIPABEIJIMBOCTh 3aKOHA COXPAHEHUS UMITyJIbca?

18. Yto Ha3bpIBaeTCA HMEHTPOM MAacC CHCTEMbI MaTepHalbHBIX Touek? Kak JIBIKETCS LEHTP Macc 3aMKHYTOM
CUCTEMBI?

19. Uro nHaspIBaeTcs MexaHW4eckoil cucteMoit? Kakas cuctema Ha3wiBaeTcs 3aMKHYTO#? Kakue BenwmuuHBI
COXPAHAIOTCS B 3aMKHYTON MEXaHHYECKOH cucreme?

20. Yto Has3wiBaroT sHeprueii? [lorenimanbHas saeprus? KuneTuueckas SHEPIrus JBHKYIIErocs Tesia?

21. Pabota noctossHHOM cuitel? B kakux exuaumax B cucreMe CU uzmepsiercs padora?

22. Uto Ha3bIBaeTCS KOHCEpBATHUBHOM cuitoi? Kakumu cBoicTBaMu 00J1aiaeT KOHCEpBAaTHBHAs crcTeMa?

23. Kak cBs3aHa aneMeHTapHas paboTa ¢ BEKTOPOM CHIIBL F 1 BEKTOPOM 3JIEMEHTapHOro nepemenienus dr ?

24. Cssi3b paOOTBI U 3HEPrUH?

25. Kax cBsi3aHbI cujla M IOTEHI[HANIbHAS SHEPTUN?

26. 3aKOH COXpaHEHUs dYHEPTUU?

27. 3aKOH COXpaHEHUsI MOJTHON MEeXaHUYECKON 3HEprun?

28. Kakas ¢usndeckas BennunHa Ha3bIBaeTCs MOLIHOCTHIO? B kakux emuHmiuax B cucreme CU m3mepsiercs
MOIIIHOCTH?

29. Uto Takoe MOMEHT CHJIBI?

30. Uro Takoe MOMEHT HMMIIyJbca MaTepHallbHON Touku? TBepaoro tena? Kak ompenensercs HampaBiieHHE
BEKTOpa MOMEHTAa UMITyJIbca?

31. BeiBeaute v cHOpMYyITUpPYIHTE YpaBHEHHE TUHAMHUKH BPaIIaTeIbHOTO JIBUKEHUS TBEPJIOTO Tena?

32. B 4yem 3akmoyaercs Gu3nUecKasi CyUIHOCTh 3aKOHA COXPAaHEHMs MOMEHTa UMIyibca? B kakux cucremax
oH BrITIONHAETCS? [IpuBenuTe mpumMeps?

33. KakuMm CBOHCTBOM CHMMETPHM IPOCTPAHCTBA OOYCIABIMBACTCS CHPABEUIMBOCTH 3aKOHA COXPAHCHUS
MOMEHTa UMITyJIbca?



34. ComnocraBbTe OCHOBHBIC YPaBHEHHS JTMHAMUKH TTOCTYIATEILHOTO M BPAIIATENILHOTO JIBUKEHHUH, TIPOKOM-
MEHTHPOBAB MX aHAJIOTHIO.

35. UTo Takoe MOMEHT MHEPIIUU Tema?

36. KakoBa posib MOMEHTa MHEPIIMH BO BpalaTeIbHOM JBIKCHHN ?

37. Chopmynupyiite u noscaure Teopemy llITeiinepa.

38. KakoBa dopMymna sl KHHETUYECKOW SHEPTHUHU Tella, BPAIIAIONIEr0csl BOKPYT HEMOABHKHOM OCH, M KaK ee
BbIBECTU?

39. Uro Ha3pIBaeTCs MOMECHTOM HHEPIIMU Tela OTHOCHUTEIHHO HEMOJIBW)KHOW TOYKH? OTHOCHUTEILHO HEIO-
IBIOKHOHN ocu? Kak onpenensiercs HanpaBiIeHHEe MOMEHTA CHITHI?

40. Yro takoe rupockomn? KakoBbl ero OCHOBHBIE CBOHCTBA?

41. Kak onpeaensieTcsi TpaBUTallMOHHAS! TOCTOSIHHAS U KAKOB €€ (PU3MYEeCKUd CMBICT?

42. Ha xakoii BeICOTE HaJ| TUTAHETOH yCKOpEeHUEe CBOOOTHOTO MajeHUs BIBOC MEHBIIE, YeM Ha €€ MIOBEPXHO-
cTu?

43. Uro Takoe Bec Tena? B uem oTimune Beca Tena oT cuiibl TsbkecTn? Kak oOBbsICHUTH BOSHUKHOBEHHE HEBE-
COMOCTH TIPH CBOOOHOM TIa/ICHUH?

44. Yto Takoe HAIMPSHKEHHOCTH TIOMS TATOTESHUS ?

45, Kakoe 110J1€ TATOTSHHSI Ha3bIBAETCS OAHOPOIHBIM? IICHTPAIbHBIM?

46. Kakvie BeTMUNHBI BBOASTCS IS XapaKTEPUCTUKH TIOJS TATOTEHUS, U KaKOBa CBA3b MEXKIY HUMU?

47. Ilouemy TspKeNOe TeNo He anaeT ObicTpee nerkoro? [lokaxuTe, 9TO CHUIIBI TATOTEHUS KOHCEPBATUBHBL

48. UeMy paBHO MakCHMalbHOE 3HaYCHHE MOTCHIUATHHON SHEPIHH CUCTEMBI U3 JBYX TeJ, HAXOISAIIUXCS B
T10JI€ TATOTCHUS?

49. Yro HazpBaeTcs KojacOanneM (KoaeOaTeTbHBIM IBIKCHIEM )?

50. YUto Ha3bIBaCTCS MEPHOAMYCCKUM JIBHKCHUEM?

51. SIBnsieTcs M epUOIUIECKOE NBMKECHUE KojleOaTebHbIM? SIBisieTcs Jin KoseOaTeIbHOE NBHIKEHHUE TICpH-
OIMYECKUM?

52. Kakwue koneb6aHus Ha3pIBAIOTCS TAPMOHUYECKUMH? 3alTUIINTE YPaBHEHHE TAPMOHHYECKUX KOJIEOaHHIA.

53. Uro Takoe aMILTUTY 1, IEPUO/I, YacToTa 1 (haza TapMOHHYECKUX KoJieOaHuit?

54. Yemy paBHa CKOPOCTh M YCKOPEHHE KOJICOTIOIIEHCS BEIMYMHBI PU TapPMOHUYECKUX KOJICOAHUAX

55. Uemy paBHa MakcuMaibHasi CKOPOCTh M MAKCUMAIBHOE YCKOpEHHUE?

56. Kunernueckas sHeprusi rapMOHUYECKUX KoJieOaHuit?

57. TloTeHnanbHas JHEPTUsl FTApMOHUYECKUX KoJeOaHmi?

58. Uemy paBHa mmoytHas MeXaHUYECKast SHEPT s TApMOHHYECKUX KOJIeOaHMit?

59. Uto Takoe MaTemaTHuecKuii 1 GU3MUECKUN MAITHUK?

60. [lepuon xonebaHuii MATEMAaTHIECKOTO MAsITHUKA?

61. Ilepuon xonebanuii Macchl Ha IPYKUHE?

62. Uto Takoe naBieHue B >KuAKocTH? JlaBieHWe BelMWYMHA BEKTOpHAs WM cKamspHas? KakoBa emuHuIa
nasiennst B C1?

63. Uro Ha3pIBaeTCS JMHAMHYECKUM JaBJICHUEM? THIPOCTATHYECKIM JaBJICHUEM? TIOJTHBIM JaBlicHHEM?

64. Kakre mpuOOpBl CIIyaT Ui W3MEPEHHs TUHAMHYECKOTO JABJICHHS? THAPOCTATHUYECKOTO JABICHHS?
MOJTHOTO JIABJICHUS B KHUIKOCTH?

65. UeM xapakTepHa MoJieNb HeanbHOH sxuakoctu? [IpuBeanTte nmpuMep >KUAKOCTH, KOTOPYIO MOXKHO TpHU-
OMKEHHO CYMTATh UICaIbHOM.

66. UTo Ha3BIBAFOT JIMHKEH TOKA B )UAKOCTH? UTO Ha3bIBalOT TPyOKOU TOKA?

67. Kakas »)HIKOCTb Ha3bIBAETCS HECKUMAEMOI?

68. Uto xapakTepHO U1 yCTAaHOBUBILETOCS TEUEHHS YKUIKOCTH?

69. Uro Takoe rpagueHT CKOPOCTH?

70. KakoB (pu3HUeCcKuii CMBICI YpaBHEHHS HEPA3PBIBHOCTH JJIsl HEC)KUMAEMOH KHJIKOCTH M KaK €r0 BEIBECTH?

71. KakuM ypaBHEHHEM OMHUCHIBACTCS CTAIIMOHAPHOE IBIKEHUE UICATEHOM KUIKOCTH?

72. Chopmynupyiite 3akoH [lackans u 3akoH Apxumena.

73. Yro Takoe MoJb?

74. Kakoii xapakTep IMeeT B3auMO/JICHCTBIE MOJIEKYJ HIeaTbHOTO Ta3a?

75. Kakue Bam n3BecTHBI (POPMBI 3aIMicH YpaBHEHHSI COCTOSIHUS UCaIbHOTO ra3a?

76. Kak cBsi3aHO AaBlieHHE Ta3a ¢ SHEPTrUed MOCTYNAaTENbHOTO IBMXKEHUS MOJICKYJI, HAXOSIINXCS B SMHULIE
o0Bema?

77. Kakast 13 CKOpOCTEH MOJIEKYJT OOJIBITIC — CPEIHSS WITH HaubosIee BeposTHAS?

78. Kak momkHa Oblta ObI H3MEHSTHCS C BHICOTOM TepMOAMHAMHUYECKas TeMIeparypa AJsl TOro, YTOObI aTMO-
cdepHOe TaBICHUE HE 3aBHCENO OT BBICOTHI?
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79. KakoBa pasMmepHocTh kodhduiiuerTa quddy3un?

80. INouemy npu HEOOIBIIOM pa3peKEHUH ra3a TEIUIONPOBOIHOCT HE 3aBUCHT OT AABICHHS?

81. Kak cBsi3aHbI ApyT ¢ APYyroM K03 GHUIKMEHTHI SIBICHUI mepeHoca’?

82. Uro HazpIBaeTCs TEPMOIMHAMUYECKON CHCTEMON?

83. Chopmynupyiite mepBoe HAYaIO TEPMOMHAMHUKH.

84. Kak cosepiiaercs paboTa B pa3Id4HbBIX H30Ipolieccax?

85. Urto HazpIBaeTCsl yIeNbHON TEIIIOEMKOCTHIO?

86. Kakue mapameTpsl cBsS3bIBacT ypaBHeHHe Maiiepa?

87. Urto Ha3bIBaCTCS TCPMOAMHAMUYECKUM LIUKIOM?

88. Uto HazbiBaeTcs mukiaoM Kapao?

89. Uto Ha3bIBaeTCS MOJIC3HOM paboTOn?

90. 13 xakux KpHBBIX COCTOUT rpaduk nukia Kapuo?

91. Yrto Ha3bIBACTCS SHTPOTIHECH?

92. Kak cuiibl MeKMOJIEKYJISIPHOTO B3aUMOACHCTBHS 3aBUCST OT PACCTOSHHSI MEXKIY MOJIEKYJIaMu?

93. Vkaxxute COOTHOIICHHUS MEXITy MHHUMAIbHON MOTEHIIMATFHONW SYHEPTHEN JBYX MOJIEKYI U CpeIHEH KIHe-
THYECKOH YHEPrUeH Xa0TUUECKOT0 ABIKEHHS MOJICKYJTBI JUISl Pa3IMYHbBIX arperaTHBIX COCTOSIHUM BEIIECTRa.

94. 13 kakux MpeanockUIOK BHIBOIUTCS ypaBHeHHe BaH-nep-Baanbsea?

95. Chopmymupyiite ypapaenrne Ban-nep-Baansca.

96. KakoB cmbIch mocTossHHBIX BaH-nep-Baansca? Uto Takoe BHyTpeHHee maBneHue? Kakoe 3HaueHwe mpu-
HUMAIOT 3TU TIOCTOSTHHBIC JJIs1 HEaIbHOTO ra3a?

97. Bo cKkONBKO pa3 KyJIOHOBCKasl CHJia OTTAJIKMBAHHS MPOTOHOB OOJBIIE CUJIBI UX TPABUTAIIMOHHOTO TIPUTSI-
KeHusa?

98. [Touemy mpu ONMUCAHUU MEXAHMUYECKOTO JIBMIKEHHSI HE YUMTBHIBACTCS CHJIA DIIEKTPOCTATHUECKOTO B3aHMO-
JICWCTBUS 3aps/I0B, U3 KOTOPBIX COCTOAT Tema?

99. Kak opmynupyetcs Teopema ["aycca i 3aps10B, IOMEIIEHHBIX B Cpely € AMAICKTPHUECKOM TPOHUIIA-
eMOCTBIO € ?

100. Cdopmynupyiite Teopemy ["aycca B nuddepenuansaoit hopme.

101. Yro Takoe CTOpOHHHE CHIIBI X KAKOBa UX MPHUpoJa?

102. B yem 3aximtouaeTcs GU3NUECKUN CMBICI JICKTPOIBUKYIICH CHIIBI, ICHCTBYIONICH B 1IEIH?

103. Hanumure 3akonsl Oma u Jxoyns—Jlenna B nuddepenuuansHoit popme.

104. Kak popmynupyrorcs npasuia Kupxroga?

105. Yemy paBeH 1 Kak HallpaBlieH MATHUTHBII MOMEHT PaMKH C TOKOM?

106. Yemy paBHa paboTa cuibl JlopeHIia npu IBMKEHUN TIPOTOHA B MATHUTHOM T10J1€?

107. Bo3HukaeT U UHAYKIIMOHHBIH TOK B MPOBOJSIICH paMKe, MOCTYMATEIbHO JBUKYIICHCS B OJJHOPOHOM
MarHMTHOM I1oJie?

108. Kaxosa npupona 3/1C 31eKTpOMarHnTHON HHAYKIMN?

109. ITouemy cepaeyHrKr TpaHCHOPMATOPOB HE JIENAIOT CIUTOIIHBIMU?

110. Yro Ttakoe AuaMarHeTHKU? mapaMarHeTHKH? B yeM paznudne X MarHUTHBIX CBOWCTB?

111. Yro Takoe HaMarHMYeHHOCTh? Kakas BelmnYrHa MOXKET CIYKUTh €€ aHAJIOTOM B AJIEKTPOCTATHKE?

112. DnexTpomMarauTHbIe BOJIHBL. CBOHCTBA 3JIEKTPOMArHUTHBIX BOJIH.

113. DHeprus ¥ UMITYIILC SJICKTPOMArHUTHOW BOITHBI.

114. Bextop YmoBa — [loiitunra.

115. OnTrueckuii Auana3oH AJIUH BoJH. J(pana3oH JUIMH BOJH U YacTOT BUAMMOTO U3ITyYCHHS.

116. YpaBHeHHE 3JCKTPOMArHUTHON BOJIHBI, PACITPOCTPAHSIOIICICS B TPOCTPAHCTRE.

117. BoHOBO# BEKTOP M BOJHOBOE YUCIIO.

118. BonnoBoe nuddepeHuransHoe ypaBHEHHE.

119. BonHoBBIE CBOICTBa CBETA.

120. /Inana3zoH JUTMH BOJIH W JMANa30H YaCTOT BHMMOTO U3TY4CHHUS.

121. OnTrueckuii quana3oH JJIAH BOJIH.

122. AGCONIOTHBIN U OTHOCHUTEIBHBIN IMOKA3aTEH MTPEIOMIICHHS CPEJIbL.

123. Korepentnoctb. IHTeHCHBHOCTD cBeTa. IHTepdepeHus ceeta.

124. Korepentabie BonHbL. MHTepdepeHnus cBeta. DopMysbl aMIDIATY/IbI 1 HHTEHCHBHOCTH PE3yJIbTHPYIO-
Iero KoneOaHusl.

125. Uutepdepennns cBera. PopMysibl MaKCUMaIbHOW M MUHHUMAJIBHON MHTEHCHBHOCTH NMPH UHTEpHEpEH-
LINU BOJIH.

126. Ontrueckas puHa myTd. OnTHYeckas pasHOCTh X0/1a BOJIH.
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127. OnTrueckas pa3HOCTh X0/a BOJIH. Y CIIOBHS JJIs HAOJIIOICHUS UHTEPHEPEHIIMOHHBIX MAKCUMYMOB U MH-
HUMYMOB UHTEHCHBHOCTH CBeTa?

128. Csa3p Mexay pasHOCTBIO (a3 KoneOaHMid, BO30YKAaeMbIX BOJTHAMHU B TOUKE, I/Ie HAOMIOJaeTCsl HHTEP-
(epeHIMOHHAs KapTHHA ¥ ONITUYECKOH Pa3HOCTHIO XO/1a.

129. UnTepdepeniys oT IByX KOTepEHTHBIX NCTOYHHKOB. KOOpAMHATE MUHIMYMOB M MaKCHMyMOB WHTEH-
CHUBHOCTH CBeTa Ha 3kpane. llIlupuHa nHTEpd)EPEHITNOHHON TTOIOCHL.

130. Konbua Hetorona. Ilonocsl paBHO# TONMIUHBL. Paanycel TEMHBIX M CBETJIBIX KOJICI] B OTPaXEHHOM H
MIPOXOJSAIIEM CBETE.

131. ITpakTrueckue npumMeHeHus uaTepdepeHnnn. [IpocBeTacHe ONTHKH.

132. Tudpakuus ceeta. [Ipunnun [toiirenca-®penens. Meron 3on Openens.

133. Paguyc 30u ®penenst. [Tnomans 308 Openens.

134. Tudpakus Openens Ha KpyriioM otBepcTuH. Ymnciio 30H DpeHens, OTKPhIBAEMBIX OTBEPCTBHEM C pa-
ycoM Io (popmyia).

135. IudpakuuonHas pemérka. Y paBHeHre AUGPAKIKKU IS TTIaBHBIX MAKCUMYyMOB HHTEHCUBHOCTH CBETA.

136. Iudpakunonnas pemeTka. JudpakurnoHHsii ciekTp. HaumHaas ¢ Kakoro, CrieKTpsl epeKphIBAOTCS?

137. Pa3pemaromiast cuia u AUCIIEPCHS CIIEKTPATBHBIX MpHOopoB. Kpurtepuii Pamest.

138. Pazpemaromas cuna u nucrnepcus AMGPaKIMOHHON PEHIETKH.

139. onspuszanus cBera. Bunel momsapuzamuu. CreneHs momsgpusanun. 3akon Maoca.

140. BpaieHue mioCcKOCTH TOISIPU3AIIH CBETA.

141. 3akoH bproctepa.

142. Jlucniepcus cBeTa M JUCTIepCHs BellecTBa. JIMCIIepCHOHHBIN CIIeKTP.

143. Tlornomenne u paccestHue CBETA.

144. KopnyckynsapHO-BOIHOBOHM nyanu3M. [Ipy KakoM ycIOBHHM CBOMCTBA CBETa XOPOIIO OMUCHIBAIOTCS BOJI-
HOBOM TeOpHeil. a Mpu KaKOM — KBAHTOBOI?

145. OcHOBHBIE YpaBHEHHS, CBA3BIBAIOILIME KOPIYCKYJSPHBIE CBOIMCTBA 3JEKTPOMArHUTHOTO H3IYYEHHS C
BOJIHOBBIMH CBOWCTBAMU.

146. KBaHToBBIC CBOMCTBA cBeTa. TemoBoe u3iryueHue. AOCOMOTHO Y€pHOE Teo. Moenb abCOMIOTHO Y€p-
HOTO Tena.

147. KonnyecTBeHHbIE XapaKTEPUCTUKU TETJIOBOTO M3YUEHUSI U CIIOCOOHOCTH TeJl MOIJIONaTh Najakoiiee Ha
HUX n3nydeHne. CreKTpaibHas INIOTHOCTh SHEPTeTUYECKOW CBETUMOCTH YEPHOTO Tela.

148. 3akon Kupxroda.

149. 3axon Credana-bonbsimana.

150. 3axoH cMereHus Buna.

151. 3axonsl ¢porodddekra. YpaBHenue DitHiTelHa ai1st poToddexra.

152. YpaBuenue DiiHITEHHA 11 MHOTOGOTOHHOTO (QoTOd(dEKTa.

153. Monenu atoMma.

154. O606ménnas Gopmyna bansmepa.

155. IMocrynats! bopa.

156. I'umoresa ne bpoiins.

157. CooTHomennro HeomnpeneneHuocrei I eitzendepra.

158. Ypapuenue llpeaunarepa ist CTAMOHAPHBIX COCTOSHUMA DIIEKTPOHA (YACTHUIIBI).

159. TynnenbHbId 3¢ dexT.

160. Crinn 3nekTpoHa.

161. Tpuanun [aynw.

162. KBaHTOBBIE YHKCIA.

163. Omnupuyeckas ¢popmyiia paanyca siapa.

164. Cnun simpa. CHMHOBOE SIIEPHOE KBAHTOBOE YHCIIO.

165. SnepHbie CHITBI M UX OCHOBHBIE CBOWCTBA. J{e(eKT Macchl.

166. Bunpl paguoakTHBHOTO U3ITyYEHHS.

167. 3aKoH paJIMOaKTUBHOTO pacmaja.

168. [TpaBuia cMelICHMS.

169. He#iTpuHO 1 aHTHHEHTPHHO.

170. TIpomeccsl, MPOUCXOISIIME BHYTPH siapa npH [ -pacnae, S -pacmajie u 3JeKTPOHHOM 3axBaTe.
171. Tunel B3aUMOJIEHCTBHUI 3IEMEHTAPHBIX YaCTHI]
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5.7.2. [IpuMepHbBIe TECTOBbIE 32IaHUS K IK3aMeHY
Bapuant Ne 1

Ne
Bomnpoc BapuanTsl oTBeTa
/i
. 1. Teno orcuera;
Jlns onipenenieHns NOJI0KEHHSI MaTepUATIbHON .
N 2. Papnyc-BEKTOp 3TOU TOUKHU;
1. TOYKH B 33JIaHHOM CUCTEME OTCYETA
3. CKOpOCTh TOYKH;
He00X0IMMO 33/1aTh. ..
4. YCKOpeHHEe TOUKH.
1. Brinonssirores Bece 3akoHbl HplOTOHA;
2 CucreMa oTcuera MOKET CUMTAThCA 2. Ha Teno He 1eMCTBYIOT HUKAKHUE CHUIIbI,
' MHEpLUAIbHOW, €CIIU B HEW.... 3. OTCYTCTBYIOT IUCCUIIATUBHBIE CUJIBL;
4. JIeCTBYIOT TOJIbKO IIEHTPAJIbHBIE CHUJIBI.
1. PaBHa yObUTH TOTEHIMAIBHON SHEPTHH;
3 PaGoTta KoHCEpBAaTUBHOMN CHIIBI HA TFOOOM 2. PaBHa nmpupanieHnio KHHETUYECKOM SHePTuu;
' 3aMKHYTOM IIYTH. .. 3. PaBHa HyI10;
4. 3aBUCUT OT CKOPOCTHU JIBHXKCHUS.
N RT
P=—
1 N, V
R_B
4 BriGepuTte BripaxkeHue, IpeICTaBIsAIONIee 5 T, T,
) coboii 3akoH MeneneeBa-Kianeipona. ' )
N="0N
— A
3. Ho
4 V =V, 1+ oct).
1. cBOOOAHO BpaIIAIOIIUXCSI YACTEH CUCTEMBI.
2. HE3aBHCUMBIX BEJIMYWH, C TOMOIIBIO
KOTOPBIX MOKET OBITh 33/1aHO TIOJIOKEHUE
5 UucnoMm crenenerd cBOOOIbI MEXaHHUYECKOM CHUCTEMBI B TIPOCTPAHCTRBE.
' CUCTEMBbI Ha3bIBAETCS KOJIUYECTRBO. .. 3. HE3aBUCUMBIX KOOPAMHATHBIX Ocell B
CHCTEME OTCUeTa.
4. mapaMeTpoB, ONPEACISIONINX TPACKTOPHUIO
JIBIDKCHUSI CICTEMBI.
1. u3MeHeHHe BHYTPEHHEH YHEPTHUH CUCTEMBI U
€€ TeTUIOEMKOCTH.
2. yBenuveHue e€ BHyTPEHHEH SHEepPTruu 1
[TepBoe Havaso (MepBHIN 3aKOH) COBEpIIICHHE Pa0OTHl TPOTUB BHEITHUX CHIL.
6 TEPMOJAMHAMHKHU YTBEPKIAET, YTO KOJIHMUECTBO | 3. M3MEHEHHE BHYTPEHHEH dHepruu

TEIJIOTHI, COOOICHHOE CUCTEME, MOYKET ITOUTH
HAa...

OKPYKaIOIIEeH Cpe/ibl U COBEPIICHUE BHEIIHUMU
cuIaMu paboThl HAJI CUCTEMOM.

4. BO3HUKHOBEHHE PA3HOCTH MOTEHITUAJIOB,
MPUBOJISIIEH K MEPEMEIIEHUIO 3apsAia U3 OAHOU
TOYKH IPOCTPAHCTBA B IPYTYIO.
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IloTennman SJICKTPUYICCKOTO I1OJIS YUCIICHHO

1. noTeHMaNbHOW SHEPTUH TOYEUHOIO 3apsiia B
JAHHOW TOYKE TIOJIA.

2. paboTe CUII TOJIS IO TIEPEMELIICHHIO
eIMHUYHOTO MOJI0XKUTEIHLHOTO 3apsijia U3

7. - JAHHOM TOYKHU MOJISI B OECKOHEYHOCTb.
p 3. cune, NeUCTBYIONICH Ha 3apsiI, TOMEIICHHBIH
B JIAaHHYIO TOYKY TOJIS.
4. KUHETUYECKOM SHEPruu MPOOHOTr0 TOYEUHOTO
€IMHUYHOTO 3apsi/ia B JTaHHOW TOYKE IOJIS.
2
. {E “dl
Uro Ha3bIBaeTCS LUPKYISALUEH BEKTOPa 1. L
HAMPSKEHHOCTH AJIEKTPUYECKOTO MOJIs? 2
(L — 3aMKHYTBII KOHTYp, BIOJIb KOTOPOTO 5 { 2Edl
BEJIETCS] MHTETPUPOBAHHUE, E . MIPOEKIIUS §|E|dl
BEKTOpa HAIPSKEHHOCTH TOJISL Ha 3. L .
Hanpasenne snementa kontypa dl) {E, dl
4.1 .
1. W=oE
o _ 2 W= oE?
Cdopmynupyiite 3akon [xoyns — Jlenna s : :
9 00BEMHOM MIIOTHOCTHU BBIAETSEMOTO Teria W. W= 1 E?
' (o - ynenbHas 3J€KTPOIPOBOIHOCTD 3. c
MIPOBOAHMKA, E- HANPsYKEHHOCTH MOIs). 1
W=—o
4 E
I[ToTok BekTOpa MHAYKIHK B ogHOpOaHOrO
MarHUTHOTO TMOJIS Yepe3 MIOCKYI0 b=B/S
MOBEPXHOCTh S, HOPMaJlb KOTOPO COCTABIISIET 1 %= o
10, | yron a ¢ Bextopom B, onpenensercs mo 2. ©=BS/2
dbopmyse.... 3. ®=B-S
(S- mromazs pamkn, S =50 N _ gopmans k 4 ©= [BS]
KOHTYPY, XapaKTepu3yrollas HarpaBiieHUe
TOKa B KOHTYpE.)
w, Hdl,r
3aIiOH buo — Caapa — Jlannaca... 1 4n 1
dB . S
( WHIYKIASI MArHUTHOTO TIOJIS, ) w, |7, 1dT,
co3JlaBaeMas HJIEMEHTOM MPOBOIHUKA dh o 2 4m r®
11. KOTOpOMY IIPOTEKaET TOK |, B TOUKe, " (I di f) P
r L
OIIPEIENICMON PaIHyC-BEKTOPOM 3 4n r° or
MIPOBE/IEHHBIM U3 3JIEMEHTA MPOBOIHUKA, L0 — ' .
MarHuTHas rnocrosiHHas) B CU: Ho I [dl : I’]
4 4n 1P
Jlmuaa Bonasl A= 0,5 M. PasnocTs ¢as 1.7
12 Kose0aHui A ISl IBYX TOYEK, JISKAIIUX Ha 2.2m.
" | myue apyr ot apyra Ha paccrosaun 0,5 M, 3. 3m.
paBHa: 4, 4.
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Paccrostarie Mex 1y AByMsI TOUKaMH L6
MIPO3pavyHON AUDIEKTPUUECKOM cpeabl S=4 M. - UM
n=15 2.8 M.
13. | IMoka3saTens npenomIeHns cpesl "~ 3 0um
Onrtuueckas niuHa nytu L u3 ogHO#M TOUKH B 4.10 M.
JPYTYIO COCTABHT. ..
Ecnu 3akpbITh T — 0 OTKPBITHIX 30H @penens, | 1. yBennuurcs B n pas.
14 a OTKPBITH TOJILKO MIEPBYIO, TO aMIUIUTYIHOE 2. yBeNMYHTCS B 2 pasa.
" | 3HaYCHHE BEKTOpA HAIPSHKCHHOCTH 3. HE U3MEHUTCHL.
ANEKTPUYECKOTO TMOJIS. . 4. yMeHbIIUTCS B 2 pasa.
1. BOJIHBI, MOJISIPU30BAHHBIC B TUIOCKOCTH,
napajuIeIbHOM K IMJIOCKOCTHU Ma/ICHUS.
. 2.71100b1€ BOJIHBI.
[Ipu mageHnn cBeTa Mo yrioM MOJTHOM
15. 3.TOJILKO BOJIHBI, MTOJIIPU30BAHHBIC B
MOJIAPU3ALUU OTPAXKAIOTCA. .. .
TUIOCKOCTH, MEPIICHINKYISIPHOHN K TUIOCKOCTH
MaJCHHUS.
4.1lpaBMIILHOTO OTBETA HET.
[Tpu BHemHeM GoTordderTe CKOPOCTh 1.v Tem Goublire, yeM GobIe V U A.
16 (OTOANEKTPOHOB L 3aBUCUT OT YaCTOTHI 2. v TeM Ooulbliie, YeM MEHbIIE V U A.
" | majaronero u3ay4eHus v ¥ padoThl BBIXOa 3.0 TeM OoJIbIIe, YeM OOJIBIIE V U MEHbIIE A.
dboTokarona A cienyromuM 00pazom: 4.0 TeM OOJIbINIe, YeM MEHBIIE V U OoJIbIe A.
W3 COOTHOIIEHHUS HEOTIPEAETIEHHOCTEM 1. Bo3pacraer.
17 IeiizenOepra ciemyer, 4To MPH YMEHBIICHUN 2. yObIBacr.
" | HEOMpeneIEHHOCTH UMITYJIbCA YaCTHUIIBI 3. HE U3MEHSeTCs.
HEOIPEIeIEHHOCTh B €€ KOOpAUHATE. .. 4. MEHSIET 3HAK.
1.~ |y|-2.
18 [110THOCTB BEpOATHOCTH OOHAPYKEHUS 2.~ |y|-1.
" | 4acTHIIBI B JAHHOM MECTE ITPOCTPAHCTBA 3.~ |y1/2.
4.~ |y|2.
1. MeTai, MOIyNpOBOJHMK, AUIIEKTPHK.
B nopsiaxe Bo3pacTtaHus [IUPUHBL ’ YHPOBOJHHIE, 1 P
DR 2. MONYPOBOIHUK, METAIII, TUINEKTPHUK.
19. | 3ampeméHHOM 30HBI, BEIIECTBA
3. OJTYyNPOBOTHUK, TUIICKTPHUK, METAJLIL.
pacroararTcs:
4. MUDNIEKTPHUK, METAJ, TOJIYIPOBOIHUK.
1. 4HCIIO HEUTPOHOB B SAPE.
2. 9UCIIO MPOTOHOB, BXOJAIINX B COCTAB sJIpa.
3. MOPAIKOBBIA HOMEP XMMHUYECKOTO 3JIEMEHTA B
20. | MaccoBoe 4HcIio aTOMHOTO sipa — 3TO0. .. MEPUOANYECKON CHCTeME XUMHUECKUX
anemenToB JI.11. Menaeneena.
4. cyMMapHO€ YUCJIO IPOTOHOB U HEUTPOHOB B
spe.
Bapwnant Ne 2
No
Bomnpoc BapuanTtsl oTBeTa
/1
AS
Kakas u3 npuBeeHHBIX (OPMYIT COOTBETCTBYET 1 p= =
OonpeNeIeHNI0 CpeIHEN CKOpOoCTH? )
1 p P p 2.v = vy + at?;
3. v =+2aS;
4. Bce OTBETHI IPABUIIBHBIE.
Macca tena xapakTepusyer. .. 1. MHepTHOCTH TeJa NpU MOCTYNaTeIbHOM
2. JBHKCHUU,
2. Maepuumro Tena npu Jr000M JTBHKCHUH,
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/a

Bomnpoc

BapI/IaHTBI OTBECTa

3. BeposiTHOCTB ABUKEHUS;
4. B3auMoJIeliCTBUE MEKTY TEJIaMH.

ITpu LeHTpasbHOM a0COJIIOTHO YIPYIOM yJape
JBYX ABMXKYIIMXCS HABCTpEUy APYT ApYry IIapoB

1. BBINONHSAIOTCS 3aKOHBI COXPAaHEHUS
TOJIBKO MEXAHUYECKON SHEPIUU U UMITYJIb-
ca;

2. BINOJHAIOTCS 3aKOH COXPAHEHHUS U IIpe-
BpAILICHUS TTOJTHOM YHEPTUM U 3aKOH COXpa-
HEHUS UMITYJIbCa;

3. BeinonHseTCs 3aKOH COXpaHEHUS TOJIbKO
MEXaHUYECKOM 3HEpPruu;

4. He BbINONHSETCS 3aKOH COXPAHEHUS UM-
yJIbCA.

K TepMoanHamMuyecKuM rapamerpam, XapakTepu-
3YIOLUM COCTOSIHUE UCAIBHOIO ra3a OTHOCATCS

1. gmcno creneneit cBOOOIbI, CPEaHSIs CKO-
POCTh MOJICKYJI U TEMIIEpaTypa CUCTEMBI U
JTaBJICHUE.

2. YHUCIIO CTENeHe! CBOOOIbI, CPEIIHSS CKO-
POCTBH MOJIEKYJI 1 TEMIIEPATypa CUCTEMBI,
IaBJICHUE U 00BEM.

3. 4ucio cTeneHe cBoOObl, CPEIHSS CKO-
POCTh MOJICKYJI U JIaBJICHUE.

4. temriepaTtypa, JaBJIeHUE U O0OBEM.

MounspHas TeII0EMKOCTb UEaIbHOI0 T'a3a paBHa
HYJIIO IIPH. ..

HOJUTPOITUIECKOM ITpOIIecce.
M30XOPUYECKOM IPOILIECCE.
annadaTHYecKoOM IpoIiecce.
1300apHOM TpOIIECCE.

[TepBoe Ha4anO TEPMOJUHAMUKY IJI H300apHOTO
mporecca UMeeT BUI. ..

(Q, AU, A-nioiBeieHHOE TETLII0, U3MEHEHUE BHYT-
pEeHHEH dHepruu, CoBepIIeHHas paboTa, COOTBET-
CTBEHHO)

Q=AU+A.
Q=AU.
Q=A.

A= -AU.

PoONEIBR WD =

J171s1 37eKTPOCTaTUYECKOTO MOl BEPHBIM SIBIISIETCA
YTBEPXKACHHUE. ..

1. moJsie moTEHIMATBHOE.

2. paboTa cui MoJjs Mpy NepeMelIeHHH TO-
YEYHOTO 3apsiJia 3aBUCUT OT (DOPMBI TPaeK-
TOPUHU.

3. mosie BUXpeBoe (COMCHOUIAITBHOE).

4. paboTa cui MO MPU NEPEMEIICHUH TO-
YEYHOTO 3apsijia Mo 3aMKHYTOH TPAeKTOPHH
He paBHa (.

CBs13b MCIKAY HAIIPS)KCHHOCTLIO Eu MNOTCHIIMAJIOM
(O SJICKTPOCTATUYCCKOI'O ITOJIA UMECT BU:

(T, T, K - eTMHMYHBIC OPTHI KOOPIUHATHBIX OCEH
Ox, Oy, Oz mpsMOYToJIbHOW CUCTEMBI KOOPIMHAT)

1. grad ().

2. -grad (o).

3. a—(PT+6—(PT+a—(PIZ.
ox oy oz

ITpu npOX0KAEHUM IIEKTPUUECKOTO TOKA IEPEHO-
ca BElIeCTBa HE MPOUCXOMT B. ..

MeTaJUIaX U MOJYIPOBOIHUKAX.
. pacTBOpax 3JIEKTPOJIUTOB U Ta3ax.

. pacTBOpax 3JEKTPOJIMTOB U METaJlIax.
. pacTBOpax 3JIEKTPOIUTOB U IOIYIIPO-
BOJIHUKAX.
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Bomnpoc BapuanTel oTBeTa
/1
BeiGepute mpaBuiibHOE MaTeMaTU4eCKOE BhIpake- | 1. dE = [| I E;J
HHE JULSL CUIIbI Awmmepa. ) 5 dF = [ Idi ]
10 (dF - smemenTapHas cuia, B - MarHuTHas WHIYK- 3 dE - [E r]
' st | —cuna toka, dl -dnemenT uIHHEI IPOBOHHU- ot
Ka, o - yron Mexay B udl ) 4. dﬁ:ﬂ .dl -sin o
IToTok BeKTOpa MAarHUTHON MHAYKLMHU 10Jis 4epe3 | 1. BEKTOpHOI CyMMe TOKOB, 3aKJIFOUEHHBIX
MIPOU3BOJILHYIO 3aMKHYTYIO TOBEPXHOCTh PABEH. .. BHYTPH JIaHHOI MOBEPXHOCTH.
2. anre0panvecKkoil cyMMe TOKOB, 3aKJIIO-
11. YEHHBIX CHAPYXH JTaHHOM MOBEPXHOCTH.
3. HyJIO.
4. anreOpanvyecKoil cyMMe TOKOB, 3aKITO-
YEHHBIX BHYTPHU JaHHOW MOBEPXHOCTH.
VpaBHEHHUE IUIOCKOH  3IICKTpOMArHuTHOM BoJiHbI, | 1. Ey= Eoycos(mt - kX).
PacIpOCTPAaHSIOMIEHCS B TIOJIOKUTEITBHOM HaIpaB- Hy= Hoycos(wt - kx).
JICHHH OCH X, MIMEET BH/I: 2. E;= Eozcos(wt - kx).
12 Hz= Hozcos(mt - kx).
3. Ey= Eoycos(ot - kx).
Hz= Hozcos(mt - kx).
4. Ex= Eoxcos(mt - kx).
Hx= Hoxcos(wt - kx).
[upuHa nHTEPPEPEHMOHHOMN MOJIOCHI B ONBITE 1. HoMepoM UHTepPPEPEHIIMOHHOTO MaK-
FOHra noaHoOCTEIO ONpenensercs CleayIUMU cuMyMa.
napamMeTpamHu: 2. HOMepOM MHTePHEPEHIINOHHOTO MaK-
CUMYyMa U JJIMHOM BOJIHBI A.
13 3. HOMepoM UHTEeP(HEPEHITUOHHOTO MaK-
' CHUMYyMa, [UIMHOM BOJIHBI A, paccTosiHHEM O
MEXY MIETSAMH.
4. I7IMHOM BOITHBI A, paccTossHueM d Mexay
essiMu, paccrosiareM | ot mieneit 1o
HKpaHa.
Ecnu B oTBepcTHM Auadparmsel, pacoiaokKeHHOMN 1. Imax.
Ha IMYTH CBETOBOM BOJIHBI, YKJIaJIbIBAETCSI TOJIBKO 2 2 s 1 in
30HbI DpeHenst, TO B LIEHTPAIbHOM TOUKE P 3KpaHa 2
14. HaOJIFOJaeTCs: |
_mex
2
4. Imin
[TornomieHue cBera B BELIECTBE OMUCHIBACTCS 3a- 1.1=1,-ex
KOHOM byrepa ... 2= e/
15 (lou | — MHTEHCHBHOCTH CBETA, MAAOIIETO HA O- °
' TJIOMIAOIIHIA CIIO0¥ BerecTBa M mpormeurero uepes | 3. | =1,-€
HEro, oL — K03()(UIIMEHT MOTJIOIIEHHS BELIeCTBa, 4. 1=1, -
X — TOJIIIMHA NOTJIOUIAIOIIEro CJI0s BEIECTBA)
[Tpu KoM TOHOBCKOM paccessHuU CBETA. .. 1. yacToTa paccesHHOTO KBaHTa yMEHbIIIa-
eTcst
16. 2. UMITYJIbC PAaCCESTHHOTO KBAaHTA YBEINYHU-

BaeTCHl.
3. CKOPOCTh pacCEsSIHHOTO KBaHTa YMEHbIIIA-
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Bomnpoc BapuanTel oTBeTa
/1
eTCsL.
4. nUIHA BOJIHBI PACCesTHHOTO KBaHTa
YMEHBIIAETCS.
[Ipu yBenMUeHNN HANIPSIKEHUST YCKOPSIOIIETO 1. ymenbmutes B 10 pas.
17 anektpudeckoro noss B 100 pa3 qnunHa Bonssl e | 2. ymensmures B 100 pas.
Bpoiins 3. yBenuuurcs B 10 pas.
4. HE U3MEHUTCHL.
KBanpar Mmoaysst BOTHOBON ()YHKITUH 3JIEKTPOHA B | 1.IUIOTHOCTH BEPOATHOCTH MECTOHAXOK]Ie-
atome |y|* nmeer pusnueckuii cmbicn HUSI DJICKTPOHA B aTOMC.
2. BEpOSTHOCTH MECTOHAX0XKJICHUS JIEK-
18. TPOHA B aTOMeE.
3. BEpOATHOCTb JJIEKTPOHY ITOKUHYTH aTOM,
TO €CTh JUCCOLMAIMH aToMa.
4. He umeeT (PU3NIECKOro CMBICTIA.
B nonynpoBogHuke ¢ JOHOPHOM MPUMECHIO OC- 1. npIpxu.
HOBHBIM THUIIOM HOCHUTEJICH SJIEKTPUUECKOTO 3apsi- | 2. OJHOBPEMEHHO 3JIEKTPOHBI U TIOJIOKH-
19. Ja SIBIISAIOTCA ... TEJIbHBIC MOHBI.
3. IOJIOKUTEIbHBIE HOHBI.
4. 5IEKTPOHBI.
CKOJIBKO HEMTPOHOB U CKOJIBKO IIPOTOHOB B SIAPE 1. 226 HEUTPOHOB U 88 MPOTOHOB.
20. panust “5uRa? 2. 226 npoTOHOB U 88 HEUTPOHOB.

3. 88 HelTpoHOB U 138 MPOTOHOB.
4. 88 mpoToHOB 1 138 HEHTPOHOB.

Bapuant Ne 3

Ne
/o

Bomnpoc

BapI/IaHTBI OTBCTAa

Moaynp MTHOBEHHOM CKOPOCTH ITPU KPUBOJIH-
HEWHOM HEPaBHOMEPHOM JIBUJKCHUH XapaKTepu-
3yer...

1. Ilepemenienue, coBepiaeMoe B €AUHUILY
BPEMEHUY;
2. CKOpOCTb U3MEHEHHUSI MTYTH;

L 3. IIpon3BogHyIO paanyc BEKTOpa IO Bpe-
MEHU;
4. IlyTs.
Kak naszpiBaercs husnueckas BETUUMHA, 1. Umnynsc Tena;
5 paBHas IPOM3BEICHUIO MAcChl TeJla Ha BEKTOp €ro | 2. MIMmynbC cuibl;
' MTHOBEHHOU CKOPOCTH? 3. Kunetnueckas sHeprus;
4. IloTeHuManbHasi SHEPIHUsl.
Kunernueckast sHeprus tena, IBHXKYLIErOcs CO 1. KBagpary yckopeHus;
3 CKOPOCTBIO, IIPONOPLIMOHAIIBHA. . . 2. YCKOpEHHUIO;
' 3. KBazspary Macchbl;
4. KBazgpaty umnyisca.
Mepoii KHHETHYECKON YHEPTUN XaOTHYECKOTO 1. maBnenwue.
4 JBUKEHMSI MOJIEKYJT SIBIISETCA. . . 2. obbem.
' 3. IUIOTHOCTB.
4.Temneparypa.
CpenHss 1rHa cBOOOJHOTO po0era ra3oBbIxX 1. paccrosiHHME, KOTOPOE B CPEIHEM IIPOXO-
5 MOJIEKYJI — 37O ... JUT (IIPOJIETAET) Ta30Bast MOJIEKYJIA MEXKAY

JBYMsI IIOCJIEIOBATEIbHBIMU COYAAPEHUAMU
C IPYTMMH MOJIEKYJIAMH.
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Bomnpoc BapuanTe! oTBeTa
2. paccTosiHUE, KOTOPOE B CPETHEM MTPOXO-
UT (IIPOJIETAeT) Ta30Bas MOJIEKYJIa 3a OAHY
CEKYyH]Y.
3. paccTosiHHMEe, KOTOPOE B CpeIHEM IIPOXO-
T (TIpOJIeTaeT) ra3oBast MOJICKYJIa MEXKILY
JIBYMsI TIOCJI€IOBATENIbHBIMU COYIapEHUSIMU
CO CTEHKaMH COCYJIa, B KOTOPOM HaXOJIUTCS
ras.
4. paccrosiHHEe, KOTOPOE B CPEAHEM IPOXO-
IUT (IIPOJIETAET) Ta30Bas MOJIEKYJIa MEXKIY
JBYMSI TIOCJIEIOBATEIbHBIMH COYIapEHUSIMHU
1160 CO CTEHKaMU COCy/ia, B KOTOPOM
HAXOJUTCS ra3, TM00 ¢ APYrUMH MOJIEKYJIa-
MHU.
[TepBoe Hawamo TepMOAMHAMUKY i aauadaTHo- | 1. Q=AU+A.
'O MPOIIECCE UMEET BUI. .. 2. Q=AU.
(Q, AU, A, - mojBeICHHOE TEIUIO, H3MEHCHHE 3. Q=A
BHYTpEHHEH 3Hepruu, copeplieHHas pabora, co- 4, A= - AU.
OTBETCTBEHHO)
Pa3znenenuie pa3HOMMEHHBIX 3apsI0B B POBO/I- 1. BIEKTPOCTATUYECKOM 3aIIUTOM.
HUKE MO/ ISHCTBUEM BHEUIHETO AIIEKTPOCTaTHYE- | 2. DIIEKTPOCTATUICCKON WHAYKIIUCH.
CKOTO TOJISl Ha3bIBAeTCA. . . 3. UHBEpCUEH.
4. DNIEKTPOCTPUKITUEH.
Teopema ["aycca 11 31€KTPOCTATUYECKOTO OIS = = 1 =
B BaKyyMe BbIpakaeTcsi (POpMyJIOil. .. L. iE -dS = a : leQi :
E.d5=1.3
. i € igin
3 fE-dS=2.3
i & EQ'
4 fE.d5=1.3
j o
3akon Oma B nuddepenunansHoit popme nmeer 1] U
BH/I; R
(U — Hanpspxenue; | — TOk Ha ydacTKe LENH CO- Ed
npotuBieHrueM R; E — HanpseHHOCTh AJIeKTpu- 2. 1= R
YECKOT'0 MOJIS B CONMPOTURIICHUH uynHon d; J— U
MJIOTHOCTh TOKA B CONTPOTUBIICHUH C TTOTIEPEY- 3. )=—
HBIM CEUCHHEM S; Y - YIeNbHAs dICKTpUUIECKast . R%
IIPOBOJMMOCTB). 4.J=1E
MarsuTHO€ 1oJie BHYTpHU COJI€HOMa, uMeromiero | 1. yOpIBaeT K OCH coJleHOUa.
JTUaMeTp MHOTO MEHBIITHH €r0 JUTHHEL,. .. 2. BO3pAcTaeT K OCH COJICHOHIA.
3. BHYTPH paBHO HYJIIO, CHAPYKU OTIUIHO
OT HYJISL.
4. mpaKTU4ECKU OAHOPOHO.
MomeHT cuinsl M , JEUCTBYIOLIHMMI HA KOHTYp C 1. (Ig, r)lgoc .
TOKOM C MATHUTHBIM MOMEHTOM [ B OJHOPOIHOM | 2. [B, p],
MArHUTHOM TI0JIe B, paBeH: 3. — [p, |§]_
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Bomnpoc BapuanTe! oTBeTa
n/n
(o.- yron Mexy BekTopamu B u p) 4 [f), é]
BonHoBoe uunciio k onpenensercs, Kax. .. 1 2n
e
9 2n
12. o
3. 2w\
2n
T
Pasnocth a3z Ap aByX uHTEp(EpEeHIIMOHHBIX Y- 1 2 .
Yeld, MIMEIOLMX ONTHYECKYIO Pa3HOCTh X0/1a 3
13. A= EX ; paBHa: 2. 2m.
2 3. 3n.
4. §n .
4
Merton 30H @peHens nmpeanosaraer, 4YTo BOJIHBI 1. B3aMMHO YCWJIMBAIOT JIPYT JpyrTa.
OT JIByX COCEIHUX 30H.... 2. B3aUMHO OCHa0JISIFOT APYT Apyra.
14, 3. He OKa3bIBAIOT HUKAKOT'O BIUSHUS JPYT
Ha Jipyra.
4. MOTYT YCWJIUTh WJIU OCIIA0UTh APYT ApY-
ra.
SIBneHue qucnepcuu CBETOBBIX BOJIH — 3TO. .. 1. HaNO’KeHHE KOrepEeHTHBIX BOJIH
2. 3aBUCUMOCTb TIOKa3aTelisl MPeTOMIICHUs
OT CBOWCTB CpE.BI.
15. 3.3aBUCHUMOCTH TIOKa3aTells PEeTOMIICHUS
OT 4acTOTHI CBETA
4. 3aBUCHUMOCTb TIOKa3aTellsl MPeTOMIICHUS
OT HHTEHCUBHOCTH CBETA.
TemnepaTypa aOCOJIIOTHO — YEPHOTO TeJa U3Me- 1. ymeHnplmnace B 2 pasa.
16. Hunack oT 600K no 1800 K. Ilpu aTom mrHa 2. yMeHbIINTIACh B 3 pasa.
BOJIHBI, HA KOTOPYIO MPUXOJUTCS MAKCUMYM U3- 3. yMeHbpIIWIACh B 4 pasa.
JIYYEHUS. .. 4. yBenmumiiack B 3 pasa.
JlnvHa BonHel e bpoiins A wactuupl, odbnagatro- | 1. A=2-w-7-p.
el Mmaccoit M, onpeaensercs: 2. A=h-(m-v)=2-%-h-p.
1. (Tzie p - MOy b HMITYJThCA) 3. A=h/(m-v)=h/p=2-n-hlp.
4., A=h-(m-v)=h-p=2-7-h-p.
Kakwue 3naueHns MokeT mpuHUMaTh opoutansHoe | 1. 1 =01...n.
KBaHTOBOE YHCIO | B COCTOSIHMU C TIIaBHBIM 2. 1=0+142...+n.
18. KBaHTOBBIM YHCIIOM N? 3. 1=01..n-1.
4. 1 ==n.
B nonynpoBoaHMKE ¢ aKIIENTOPHON MPUMECHIO 1. npIpxu.
OCHOBHBIM THUIIOM HOCHUTEJIEH 3JIEKTPUUYECKOTO 2. OJTHOBPEMEHHO JIEKTPOHBI U MOJI0XKHU-
19. 3apsiaa SABISIFOTCS ... TEJIbHBIC MOHBI.
3. TIOJIOKUTENbHBIE HOHBI.
4. oTpHULIaTEJIbHBIE HOHBI.
20. Ilon sHepruei cBsA3u Aapa NOHUMAIOT Ty SHEP- 1. sapa Ha OTAETbHBIC HYKJIOHBI U Y/AaJICHUS

THI0, KOTOPasi HEOOX0IMMa TSl paclIeIICHUS. . ..

HX Ha paCCTOAHUC, HA KOTOPOM OHH HC B3a-
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Bomnpoc BapuanTe! oTBeTa

/o

MMOJICUCTBYIOT.

2. aapa Ha OTJEJIbHbBIE IPOTOHBI.

3. aapa Ha OTAENIbHbIE HEUTPOHBI.

4. anpa Ha OTJENbHbBIE IPOTOHBI U yAICHUS
UX Ha PacCcTOsIHUE, HA KOTOPOM OHM HE B3a-
HMMOJICUCTBYIOT.

5.8. Onucanne mnoka3zarejeid W KpUTEPHEB KOHTPOJS YCIEBAeMOCTH, ONMUCAHWE IIKAJ
OllEHUBAHUS

5.8.1. Kputepun oueHOK NPOMEKYTOUHOM aTTecTaluu (IJIsl IK3aMeHa)

Onenka

Iloporosbliii ypoBeHb YrayoneHHbIH IIpoaBuHYyTHII
«2» OCBOCHHSI YPOBEHBb OCBOCHHS YPOBEHb OCBOCHHSA
(HEeyI10BJICTBOPHTEJIBLHO) «3» «» «5»
(Y10BJ1€TBOPUTEJIHHO) (xopo1uo) (0TJIMYHO)

CryneHT He 3HaeT
3HAYUTEJILHON YacTH
Marepuaia, JOImycKaeT
CYIIIECTBEHHBIE OIIHOKA B

CTyneHT mMOBEepXHOCTHO
3HACT MaTepHal
OCHOBHBIX Pa3/ielioB U
TeM y4eOHO
TUCIATLTAHBI, TOTTYCKaeT

CTyneHT XopoIlo 3HaeT

MaTepua, TpaMOTHO U

II0 CYIIECTBY U3J1araer
€ro, JomycKas

CTyneHT B MOJTHOM
00BEME 3HAECT MaTepHUall,
IPaMOTHO | I10
CYIIIECTBY U3JIAaraeT €ro,
HE J0IycKas

HEKOTOpbIC HETOYHOCTH B CYIIECTBEHHBIX
OTBETax Ha BOIIPOCHI HETOYHOCTH B OTBETE Ha N
BOIDOC OTBETE Ha BOMPOC. HETOYHOCTEN B OTBETE
P Ha BOMPOC
3amanus,
3amaHus,
He ymeer HaxoauTh MIPeyCMOTPEHHBIC 3amaHus,
MPeIyCMOTPEHHBIC -
peleHus: OOJIBIITUHCTBA Y MPOrpaMMoi 00ydeHus, MPEIyCMOTPEHHBIC
porpaMMoit 00ydeHusl, N
MPEIyCMOTPEHHBIX elmIaeT o pelaer ¢ MPOrpaMMoi 00ydeHus,
pOrpaMMoit 00yueHus p HEMHOT'OYHCJIEHHBIMU U pelraer NpakTHYECKU
o OIpeICTICHHBIMHU
3aaHAN HECYIIeCTBEHHBIMU 0e301In004YHO
onOKaMu
oInOKaMu
BonpnHcTBO IpenycMoTpeHHbIe IpeaycMoTpeHHbIe IpeaycMoTpeHHbIe
NPEyCMOTPEHHBIX MPOrpaMMoOi 00yUeHUs MpOrpaMMoii 00yJIeHus nporpaMMoit o0y4eHust

MpPOTrpaMMoii 00yJIeHuUs
3aJaHU{ HE BBIIIOJIHEHO

3aJaHHA BBIIIOJITHCHBI
YAOBJICTBOPUTCIBHO

3alaHus YCIICIIHO
BBITTOJTHCHBI

3alaHrd YCIICIIHO
BBITTOJTHCHBI

Hpumepna;l WKaila OueHU6aAHuA 3HAHUIL 8 MECM OGO ¢0pM€.‘

KosimyecTBO NpaBUJIbLHBLIX 0TBETOB, % Ouenka
0-49 HeyoB1eTBOpUTEIHHO
50-65 Y 10BJIETBOPHUTENEHO
66-85 Xopoiro
86-100 OTnaudHO

6. YY4EBHO-METOJUYECKOE 1 ”THOOPMAIIMOHHOE OBECIIEYEHUE
JUCHMUIIIAHBI

6.1. PekomeHnayemasi qureparypa

6.1.1. OcHoBHas JIMTEpaTypa

1. Tpopumona T.U. Kypc ¢usuku : yued. mocodue [Inexrponnsiid pecype]/ T.N. Tpodpumona. - 21-
e u3l., crep. - M. : Akagemus, 2015. - 560 c. u npea.u3zza. (2008, 2007, 2004, 1997)

http://irbis.spmi.ru/jirbis2/components/com_irbis/pdf_view/
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http://irbis.spmi.ru/jirbis2/components/com_irbis/pdf_view/

2. Jermap A.A. Kypc ¢usuku: yded. mocobue [DnekTponHbIi pecypc]/ A.A.ernad,
b.M.ABopckuii. - 5-e u3x., crep. - M. : ACADEMIA, 2005. — 720 c.u npea. uza. (2003, 2002, 2001,
1998)

http://irbis.spmi.ru/jirbis2/components/com_irbis/pdf_view/

3. CaenbeB U.B. Kypc ¢usuku: yue6. mocodue: B 3 1. T.1. Mexanuka. MonexkyisipHas (usuka
[Dnextponnslii pecypc]| /WU.B. CaBenweB — U3n. 5-¢, crep. - CII6.[u ap.]: Jlanp,2016. - 352 c.u npen. u3m.
(2008, 1998, 1989)

https://e.lanbook.com/reader/book/95163/#1

4. CasenweB U.B. Kypc ¢usuxu: yue6. mocodue: B 3 1. T.2. DnekrpuuectBo. Konebanus 1 BOJIHBI
[Dnextponnstii pecypc] /U.B. CasenbeB — U31. 4-¢, ctep. - CI16.[u ap.]: Jlans,2016. - 480 c.u nipen. us.
(2008, 1998, 1989)

https://e.lanbook.com/reader/book/100927/#1

4. CaBenweB U.B. Kypc ¢usuku: yue6. mocodue: B 3 1. T.3. KBanToBas ontuka. ATomHas pu3uka.
dwusuka TBepaoro Tena. Gu3rka aTOMHOTO sIJIpa | AJIEMEHTAPHBIX YacTHIl [ DJeKTpoHHBIN pecypc] /M.B.
CagenbeB — U3a. 4-¢, crep. — CII6 .[u np.]: JIanp,2016. - 308 c.u npexn. uza. (2007,1989, 1987)

https://e.lanbook.com/reader/book/98247/#1

6.1.2. JlonoHuTEILHAS JIUTEPATYypa
Hponos U.E. 3agauun o obuieii pusuke [DnekTpoHHbI pecypce] : yue6.mocodue / M. E. Upoaos.

- Mocksa: Jlanb, 2009. - 416 c.— 434 c. u npen.u3a. (2007, 2004, 2003, 1988)

https://e.lanbook.com/reader/book/99230/#1

2. Byrukos, E. K. Ontuka: yueoHoe nocooue / E. U. Bytukos. — 3-¢ uz., non. — Cankr-IletepOypr:
Jlanp, 2021. — 608 c. — ISBN 978-5-8114-1190-0. — TekcT: anekTpoHHbIN // JlaHb: 3JIEKTPOHHO-
oubanoreunas cucrema. — URL: https://e.lanbook.com/book/168365

3. Kanmureerckuii, H. . BomHnoBas ontuka: yueoHoe nmocooue / H. . KanmureeBckuii. — 5-¢ u3g. —
Canxkr-IlerepOypr: Jlans, 2021. — 480 c. — ISBN 978-5-8114-0666-1. — Tekct: anexTpoHHbIH // JlaHb:
ANEeKTpOHHO-OnbmHoTeunas cuctema. — URL: https://e.lanbook.com/book/167685

4. CasenbeB, 1. B. Kypc ¢usuku. B 3 1. Tom 2. Dnekrpuuecto. Konebanus u BomaHbl. BomHoBas
onTuka: yueOHoe mocobue nns By3oB / U. B. CaBenweB. — 7-¢ u3a., crep. — Cankr-IlerepOypr: Jlanb,
2021. — 468 c. — ISBN 978-5-8114-9096-7. — Tekct: amekTpoHHBIN // JIaHb: 3IEKTPOHHO-OMOIMOTESTHAS
cuctema. — URL: https://e.lanbook.com/book/184164

5. Capuna, M. I1. Onruka. KBanToBast npupoja u3inydeHus. DIeMeHThl KBAHTOBOM MeXaHUKH. OCHO-
BBl (U3HMKHU TBepaoro Tena. fAnepHas ¢usuka : yuyeObnoe mocodbue / M. II. Capuna. — HoBocubupck:
HI'TY, 2018. — 123 c. — ISBN 978-5-7782-3581-6. — Tekct: anekTpoHHBIA // JlaHB: 3JIEKTPOHHO-
oubmuoteunas cucrema. — URL: https://e.lanbook.com/book/118469

6.1.3. YueOHO-MeTOUUYECKOE OOecIIeYeHne

1. ®uzuka. Axkyctuueckuit adpdext Jlomnepa (c KOMIblOTEpHBIM HHTepdeiicom). Meronnyeckue
ykazaHuss K JaOopaTtopHoil pabote. [OnextpoHHblii pecypc] / Canxt-IletepOyprckuii ropHbIit
yausepcuteT. Coct.: B.B. ®unak, E.C. Jlomakuna. CII6, 2017. 19 ¢
http://old.spmi.ru/system/files/lib/uch/metodichki/2017/2017-76.pdf

2. @wuswka. 3aryxamolue KpyTWIbHbIE KojeOaHus. MOMEHT uHepHuu (C KOMIBIOTEPHBIM
uHTepdeiicom): Meroandeckue ykazaHus K JabopaTopHoit pabote [DnexkTpoHHBIH pecypc] / CaHKT-
[TerepOyprckuii ropusiit yausepcuret. Coct.: B.B. ®unak, H.H. Cmupnosa. CII16, 2017. 18 ¢
http://old.spmi.ru/system/files/lib/uch/metodichki/2017/2017-77.pdf

3. ®uznka. Mexanuka. Coymapenune Ten: Meromudeckne ykazaHUs K JIabOpaTopHBIM paboTam
[OnexTponnsblii pecypc] / Cankt-IletepOyprekuit ropusiit ynusepcuter. Coct.: H.H. CmupnoBa, B.B.
®unaxk. CII6, 2017. 20 c.
http://old.spmi.ru/system/files/lib/uch/metodichki/2017/2017-82.pdf

4. ®uzuka. BonHoBas onrtuka. KoMiulekcHoe HcClIeOBaHUE MOJSPU3ALMU CBETOBBIX BOJIH:
Mertoanyeckre ykazaHusi K jabopatopHoil pabote [DnextpoHHbIl pecypc] / Cankr- IlerepOyprekuit
ropubIii yausepeuret. Coct.: A.1O. I'pabosckuii, A.YO. Eroposa. CII6, 2017. 16 c.
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http://irbis.spmi.ru/jirbis2/components/com_irbis/pdf_view/
https://e.lanbook.com/reader/book/95163/#1
https://e.lanbook.com/reader/book/100927/#1
https://e.lanbook.com/reader/book/98247/#1
https://e.lanbook.com/reader/book/99230/#1
https://e.lanbook.com/book/168365
https://e.lanbook.com/book/167685
https://e.lanbook.com/book/184164
https://e.lanbook.com/book/118469
http://old.spmi.ru/system/files/lib/uch/metodichki/2017/2017-76.pdf

http://old.spmi.ru/system/files/lib/uch/metodichki/2017/2017-64.pdf

5. ®uszuka. BomHoBas onTmka: Meronudeckue ykaszaHHs K pacueTHO-Tpaduyueckum paboTam |
BapUaHTHl 3aJlaHuil [DJEeKTpoHHBINH pecypc| / HammoHambHBII MUHEPaIbHO-CHIPHEBON YHHBEPCUTET
«I["opnsiity. Coct. C.C. Ipomxkun. CII6, 2015. 29 c.
http://old.spmi.ru/system/files/lib/uch/metodichki/2015 - 83.pdf

6. ®usuka. arepdepomerp Pabpu-Ilepo: Meroanyeckue ykazanus K 1a00paTOPHOMY MPAKTUKYMY
[OnexTponnbiii pecypc] / Canxr-IlerepOyprckuii ropusiii yHuBepcuteT. Coct.: C.B. Eropos, A.C.
Neanos. CII6, 2016. 43 c.
http://old.spmi.ru/system/files/lib/uch/metodichki/2016-121.pdf

7. ®usuka. Mexannueckue KoseOaHuss U BOJHBL: MeToAMYECKUE yKa3zaHUs ISl CaMOCTOSITEIbHOM
pabote [DnekTpoHHBIN pecypc]| / HanmoHanbHBI MUHEPAIbHO-CBIpheBOM YHUBEpCUTET «I opHBIi». COCT.
H.H. Cmupnosa. CII6, 2015. 18 c.
http://old.spmi.ru/system/files/lib/uch/metodichki/2015 - 82.pdf

8. ®msuka. OnpeneneHre KOdPPHUIMEHTa MTOBEPXHOCTHOTO HATSHKEHUS METOJIOM OTPBIBA KOJIbIA:
Metoauueckue yka3zaHusi K jJabopatopHbiM pabotam [Dnektponubiit pecypce| / Cankt- IletepOyprekuii
ropubiil yausepcureT. Coct.: M.1O. Koxokaps, E.I'. Boakaiino. CI16, 2016. 26 c.
http://old.spmi.ru/system/files/lib/uch/metodichki/2016-100.pdf

9. ®usmka. Omnpenenenue kodpduIMEHTa YOPYrocTd M3 TMPOTrHOa CTEPXKHS MPSMOYTOJIBHOTO
cedueHus: Meronuyeckue YykazaHus K JaboparopHoil pabore [DnexTpoHHbI pecypc] / CaHKT-
[etepOyprckuii ropusiit yausepcuret. Coct.: A.C. MBanos, A.b. ®enopuos. CII6, 2017. 11 c.
http://old.spmi.ru/system/files/lib/uch/metodichki/2017/2017-100.pdf

10. ®usuka. OnpeneneHne MOMEHTa WHEPIUHU MPSMOYTOJIBFHOTO Mapajuiesienuiea o napaMmerpam
Koje0aHui KPYTHJIBHOTO MasTHHKA: MeToIUYecKue yKa3aHHsl K BBIIOJHEHHIO JTAOOPaTOpPHON pabOTHI.
[Dmexrponnsrii pecype] / Cankt-IlerepOyprckmii ropubiii yauBepcuteT. Coct.. A.C. MBanos, A.B.
®enopuos. CII6, 2016. 14 c.
http://old.spmi.ru/system/files/lib/uch/metodichki/2016-160.pdf

11. ®wusuka. OmnpeneneHue MIOTHOCTH TBEPABIX TeN MO MX I'€OMETPUUYECKUM pa3MepaM M Macce:
Metoauueckue ykasaHus K JlabopatopHoil pabote [DnektpoHHbIl pecypce]| / Cankr-IletepOyprekuii
ropusbiit yausepcuret. Coct.: E.I'. Boakaiino, M.1O. Koxxokaps. CII6, 2016. 30 c.
http://old.spmi.ru/system/files/lib/uch/metodichki/2016-99.pdf

12. ®wusuka. Cepus banbmepa. Onpenenenue noctosHHoi Punbepra: Mertoauueckue ykasaHus K
nabopatopHbIM paboram [DnekTpoHHbli pecypc]| / Cankr-lIlerepOyprekuii ropHsiii yHuepcuter. Cocr.:
A.C. Mycradaes, T.B. Crosnosa. CII6, 2017. 24 c.
http://old.spmi.ru/system/files/lib/uch/metodichki/2017/2017-104.pdf

6.2. Ba3bl JaHHBIX, YJIEKTPOHHO-0NOJINOTEYHbIE CHCTEMbI, HHPOPMAIIMOHHO-CIPABOYHBIE U
MOUCKOBBbIE CHCTEMbI
EBpomnetickas rudposast 6udanoreka Europeana http://www.europeana.eu/portal
Koucynprantlintoc: cipaBouHO-mouckoBast cuctema WWw.consultant.ru
Muposas nudposas oudbauoteka: http://wdl.org/ru
Hayunas anekrponnas Oubmaroteka «Scopusy https://www.scopus.com
Hayunast snextponnas 6ubnmnoreka ScienceDirect http://www.sciencedirect.com
Hayunas snexrponnas oudnmnoreka «eLIBRARY» https://elibrary.ru
[Mopran «'ymanutapaoe obpazoanue» http://www.humanities.edu.ru
denepanbhblil mopran «Poccutickoe odpasoBanue» http://www.edu.ru

9. ®denepanbHoe xpaHwiuie «EmuHas Koekius TUQGPOBBIX 00pa30BATENBHBIX PECYPCOBY»
http://school-collection.edu.ru

10. DnexTpoHHO-OMONMHOTEYHAS cucreMa U31aTEIBCKOrO IeHTpa «JIaup»
https://e.lanbook.com/books

11. Dnextponnas  O6umbnmmorexka  Poccwiickoit ~ ['ocymapctBennodt  bubnuorexku  (PI'DB)
http://elibrary.rsl.ru

12. DnexrtponHas 6ubimoreka yueouukos: http://studentam.net
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13. DnextponHo-6uGIHOTeuHas cucteMa «OBC FOPAWT»: www.biblio-online.ru.

14. Dnextponnas OubnmoreuHas cucremMa «HanmonanpHbIl 1HPOBOK pecypc «PyKOHT»»
http://rucont.ru/

15. DnextponHo-OubMMoTeuHas cucrema http://www.sciteclibrary.ru

16. HammoHansHBIN KOpIYC pycckoro si3pika http://www.ruscorpora.ru

17. CopaBouyno-undopmarmonusiii  moptan  «['pamora.py» — pycCckWid S3BIK JUISL  BCEX
http://www.gramota.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCLHUIIJIMHBI
7.1. MaTepuajJbHO-TeXHHYECKOE OCHALLIEHUE Ay IMTOPHIA:
7.1.1. AynuTopuu /151 IPoBeAeHNs] JIEKIIHOHHBIX 3aHATHI.
Maunsiii npoctiekt B.O., 1. 83, nut. b (V1] 3)
OcHoBHasl IEKLIIMOHHAs ayAUTOPUSI OCHAIIIEHA: CTOJ ayAUTOpHBINA — 16, cTyn — 30, kpecio npeno-
nasarens — 1, nocka 6enast Mara/mMapk. — 1, Tpubyna — 1, MynbTUMEIUITHBIN KOMIUTEKC — 1.

7.1.2. Ayautopuu Jjis NIPpOBeeHHs MPAKTUYECKUX 3aHATHIA.
Maunsriit npocniekt B.O., a. 83, nmut. b (V1 3)
Aynuropus IS IPaAKTUYECKUX 3aHATUN OCHAIEHA: CTOJI ayIUTOPHBIH - 24, ctyin - 30, Kpecio s
npenogaBatens - 1, TpuOyHa - 1, MylIbTUMETUIHHBIA KOMIUTEKC - 1.

7.1.3. AyauTopuu 1Jis1 IpoOBedeH sl JJa0opaTOPHBIX padoT.

Mauerii npoctiekt B.O., 1. 83, nut. b (V1] 3)

1. Aynutopust ajis MpOBEACHHS JIAOOpaTopHBIX paboT (JlabopaTopusi GpU3MKU TBEPIOTrO Tela H
saepHOM (U3UKHU): cTON ayauTopHbd s cryaeHToB (Tum 1,2) Canvaro ASSMANN — 1, Bechl 3Jiek-
tpouusie 400 r d=0,1 — 1, mocka HamonbHas MOOWIIbHas Oenas MarHUTHO-MapkepHas "Magnetoplan"
1800MM*1200MM — 1, koMIUIEKC YUeOHO-HAyUHBIM KBaHTOBOW (pU3MKH, (PU3UKU TBEPJIOTO Tela, SACPHOM
¢usuku — 1, komneroTepHoe kpecio 7875 A2S — 18, ponutop ViewSonic VA1931Wa-2 -3, noytOyk HP
250 G8 2W8W1EA i5-1035G1/8GB/256GB — 4, oruerymmtens OY-3 — 1, pama 120*90 — 4, cucteMHbIit
ook Ramec storm 0454L.04M26 -1, cucremusiii 0110k Ramec storm 0466L.04M26 -1, cuctemHbIit 0JI0K
Ramec storm 0469L04M26 -1, cuctemusrit 010k R-Style Proxima MC 521 IC — 1, cron ocTpoBHO# ycH-
nennbid 1800x1500x750, Tun Nel — 4, cron npuctennsiit yeuneHHbid 1800x800x750 ¢ sneKTponaHenbo
— 3, cron TopreBoit Ha onopHoit TymOe JIAB-PRO TR CTOT 150.75.75 — 2, ycraHOBKa Uil H3yUCHUS
TEIUIOEMKHUX METAIJIOB -1, yCTaHOBKA JUISl M3y4eHUs! TEIUIONPOBOJAHOCTH METAUIOB — 1, ycTaHOBKA IS
WCCIICIOBAHMSI COJTHEUHBIX T'€HEPATOPOB AJIEKTPOIHEPTHH — 1, yCTaHOBKA /ISl KAYECTBEHHOTO aHAIIN3a
MarHUTHBIX npumecel — 1, ycraHoBka ans ompenenenus DJ[C pasnuunbix cpen — 1, ycraHOBKa Juis
OIICHKH 3aBHCHMOCTH TIPOBOJUMOCTH TBEPJIBIX MAaTEPHAJIOB OT TeMIiepaTyp — 1, ycTaHOBKa SKCIIEPUMEH-
TaJBHBIA KOMITJIEKC ISl UCCIICIOBAHMSI BIUSHUS TeMmeparypsl — 1, mkad nadopatopusiid — 1, mkad o6-
mienaboparopusiit 800x500x2500 JIAB-PRO 1JI- 4, mkaduuk 11 pa3aeBaiku "Jkcnpecc 2" — 4.

2. Aynutopus ajis ipoBelieHus JabopaTopHbIX padot (JlabopaTopust 3IeKTpoMarHeTu3Ma): CToJ
aynutopHblid s cryaeHtoB (Tum 1,2) Canvaro ASSMANN -1, antpecosis JIAB-PRO A 80.50.70 — 4,
rereparop ['3-109 — 1, reneparop 1'3-120 — 1, auctmmsarop 2 — 10 — 1, nocka HamoabHass MOOUIIbHAS
Oenass MmarHUTHO-MapkepHas "Magnetoplan" 1800mm*1200MM — 1, kommbroTepHOE Kpeciio 7875 A2S -
18, monuTop ViewSonic VA1931Wa-2 — 1, oraerymurtens OY-3 — 1, pama 120*%90 — 5, cucremuslii 6110k
Ramec storm 0456L04M26 — 1, cron octpoBHO# ycuneHHbIH 1200x1500x750 — 2, cTOIT OCTPOBHOM yCH-
nennsid 1800x1500x750, Tun Nel — 4, cron npucrennsiit yeunennsiit 1800x800x750 ¢ anekTpornanensio — 3,
croux TopreBoit Ha onopHoit TymOe JIAB-PRO TR CTOT 150.75.75 — 2, yctaHOBKa [T N3MEPEHUS BHYT-
PEHHETO COMPOTUBIIECHUS UCTOYHUKA HAMPsDKEHUS — 1, yCTaHOBKA JIJIsl M3MEPEHUS TapaMeTpOB €MKOCTEH
B LIENIM IEPEMEHHOT0 TOKa — 1, ycTaHOBKa JIsl U3MEPEHUS FIEKTPUUECKUX MOJIeH U MOTEHIINAIOB B IJIOC-
KHX KOHJIEHCcaTopa -1, ycTaHOBKA JIJIsl UCCIIEOBAHUS METPOJIOTHUECKUX BO3MOKHOCTEH MocTa YHUTCTOHA
-1, ycraHoBKa AJisi TECTUPOBAHUS MapaMeTpoB TpaHchopMaTopoB — 1, ycTaHOBKAa M3MEpUTEIbHAs Mar-
HUTHOTO TOJISI cOJIeHOuAa — 1, ycTaHOBKa J1abopaTopHast Uil CHATHUS 3apSTHBIX KPUBBIX KOHJCHCATOPHBIX
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ctpyktyp — 1, mkad obmenadopatopusiii JIAB-PRO IIJI 80.50.193, tun No2 — 4, mikaduuk mjs paszze-
Banku "Oxcmpecc 2" — 4.

3. Ayautopust i IpoBeAeHus 1abopaTopHbIX paboT (JIabopaTopusi MEXaHUKU U MOJIEKYJISPHOU
¢busukn): cros ayautopubiit st cryaeHtoB (Tum 1,2) Canvaro ASSMANN — 1, antpecons JIAB-PRO
AB 80.50.70 — 5, Becwl amektponHble watrdopmennsie ¢ HIIB=5kr, d=0,5r — 1, mocka HamojbHas Mo-
OwnbHas Oenasi MarHUTHO-MapkepHas "Magnetoplan” 1800mMm*1200MM — 1, KoMIUIeKC yueOHO-HAYUHBIH
MEXaHUKH W MOJICKYIsipHOW (pu3uku — 1, kommbroTepHoe Kpeciao 7875 A2S — 28, mammnHa ATByna (¢
KOMITbIOTepHBIM HHTEpdeiicom) — 1, mukpockon MBC — 2 — 1, morutop XK 19" ACER — 4, nabop un-
ctpymenta4(=807,78) — 1, oraerymmurens OY-3 — 1, pama 120*90 — 5, cuctemusIit 610k — 4, CTOJI OCT-
posHol ycunennbiii 1800x1500x750, Tun Nel — 6, cronm TopueBoii Ha onopHoit TymO6e JIAB-PRO TR
CTOT 150.75.75 — 2, yraoBoii cton pecenid A2S — 1, ycTaHOBKa JIsl M3YYEHUS BA3KOCTH IIPH TTOMOIIN
BHCKO3UMETpa C MAJalolUM MapukoM — 1, ycTaHOBKA JIJIsl M3Y4YEHUsI 3aKOHOB CTOJIKHOBEHUS TEJ C HC-
MI0JIb30BAHUEM JIEMOHCTPAIIMOHHO — 1, ycTaHOBKA JUJIsl M3YYEHHUS] MOMEHTA MHEPIUHU U YTIIOBOIO yCKOpe-
HUsS — 1, ycTaHOBKA ISl M3ydYeHUss MOMEHTA MHEpIUH pa3nuuHbix Ten Teopema Ilreitnepa. dunamuka — 1,
yCTaHOBKA JJIsl ONPEAETICHHUs] YPaBHEHUS COCTOSHUS UJEANBbHOrO raza — 1, ycraHoBKa MO U3y4EHHUIO aK-
kyctuueckoro s dekra Jlomaepa (¢ KoMIblOTepHBIM HHTepdeiicom) — 1, mkad oOmienadopaTopHbIi
JIAB-PRO HIJI 80.50.193, tun Ne2 — 5, mixaduuk 11 pazaeBanku "Okcenpecc 2" — 3, MITaHTCHIIUPKYIIb
HIIII-1-250-0 — 23.

4. Ayautopus Ais mpoBenaeHus adopaTopHbIX padoT (Jlabopartopust BUPTyalbHBIX (PU3UUYECKHUX
AKCIEPUMEHTOB): CTOJI ayauTopHbIi st cryaeHToB (Tum 1,2) Canvaro ASSMANN — 1, cton nabopa-
TOPHBII C MEPEropoAKoi s cTyaeHToB Tunm 8 — 2, nocka HamosbHas MOOWIIbHAs Oejlas MarHUTHO-
MapkepHas "Magnetoplan" 1800mMm*1200MMm — 1, komnbsroTepHOe Kpecio 7875 A2S — 18, monutop XK
HP 21,5"Tun 1, LV916AA — 11, oraerymmutens OY-3 — 1, pama 120*90 — 4, cuctemusrii 610k — 11, cron
KOMITBIOTEPHBIA JJIs CTyACHTOB Tum 6 — 2, cToi JabopaTopHbli Juis npenojasarens Tum 10 — 1, cron
1abopaTOpPHBIH C MeperopoaAKon st cryneHToB Tum 9 — 2, mkad nadopaTopHsbIii — 3.

5. Aynurtopust 1uist ipoBeieHust 1abopaTopHbIX padoT (JIaboparopusi BOJIHOBOI W KBAHTOBOH OII-
THKH): CTON ayauTopHbIil s ctyaenToB (Tun 1,2) Canvaro ASSMANN — 1, nocka HanonbHast MOOUIbHAS
Oenasi MarHuTHO-MapkepHas "Magnetoplan" 1800mMM*1200MMm — 1, koMmbloTepHOe Kpeciio 7875 A2S — 24, muk-
pounrepdepomerp MHH-4M-2 mir — 1, mukpockonn MBC—2 — 1, ormerymmrens OV-3 — 1, pama 120%90 — 3, ca-
xapumetp CY — 4 — 2, cton ocrpoHO ycwieHHbIH 1800x1500x750, Tumr Nel — 4, cTON PHCTEHHBIH
yeunenHbiid 1800x800x750 ¢ anekTpomanensio — 3, cToll TopueBoi Ha omopHoit Tymb6e JIAB-PRO TR
CTOT 150.75.75 — 2, mxa¢ o6menadboparopusrii 800x500x2500 JIAB-PRO T — 4, mxadauk mist pas-
nesanku "Dkcnpecc 2" — 4.

6. Aynuropus JUisl IpoBeAEHUs J1a00paTopHbIX padboT (JIabopaTopusi COBpeMEHHBIX ONTUYECKUX
TEXHOJIOTUH): cTon ayautopHbiit s cryaentoB (Tum 1,2) Canvaro ASSMANN — 1, nocka HamoJbHas
MoOunpHas Oenasi MarHUTHO-MapkepHas "Magnetoplan" 1800MM*1200MM — 1, KOMIIBIOTEPHOE KPECIIO
7875 A2S — 18, monutop XK 19" ACER — 1, noyroyk HP 250 G8 2W8W1EA i5-1035G1/8GB/256GB — 1,
cucTeMHBIN 00K — 1, ctonm octpoBHO# yeumnenHbrid 1800x1500x750, tum Nel — 2, cTon ocTpoBHOM ycu-
neHHsid 1800x1500x750, Tunm No2 — 2, ycTaHoBKa Jisi ToJorpaduueckoil 3aUCH U BOCIIPOU3BEICHHS
00BEMHBIX M300pakeHUi — 1, ycraHOBKa /I M3YydCHHsT METOJOB BOCCTAHOBJICHHS BOJHOBOrO (pponta — 1,
yCTaHOBKA JJISl U3YYCHHs] METOJIOB TMOJYUEHHUS MOJIOC PaBHOW TONIMMHBI (Konbila HetoToHa) — 1, ycra-
HOBKa s u3ydeHus ahdexra Papanes — 1, ycrtaHoBka s ompeneneHus: (a30BOr0 COOTHOIICHUS
OOBIKHOBEHHOW U HEOOBIKHOBEHHO BOJIH — 1, yCTaHOBKA AJIsl CO3JaHMsI, HACTPONUKH U FOCTUPOBKH TeITHIA-
HeoHnoBoro (He-Ne) mazepa — 1, yctaHOBKa MO JIEMOHCTPAIIMH METOJ/Ia JIA3€PHOM JOTIIEPOBCKON aHEMO-
METpHH TSl U3MEPEHUs — 1, yCTaHOBKA MO IEMOHCTPAIMH MMPUHIUIIOB PaOOTHI ONMTBOJIOKOHHON ONTHKH —
1, mxaduuk ans pa3aeBanku Jkcnpecc 2 — 4.

7.2. IlloMeieHus AJIs1 CAMOCTOSITEJIbHOH padoThI:
Maunsiii npocniekt B.O., 1. 83, nut. b (V1] 3)
AyauTopus JUIsl CaMOCTOSATEILHON paOOThI OCHAIIICHA: CTOJ ayIUTOPHBIN - 24, cTya - 30, Kpeciio
JUIs ipenofasares - 1, TpudyHa - 1, MynbTUMeTUitHBIN KOMIUTEKC - 1.
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7.3. IlomMeeHust 1J1s1 XpaHEHUS ¥ NMPOPUIAKTHYECKOT0 00CTYKUBAHUS 000PY10BAHUA:

VYnpasienue 1o HugpoBoMy 00ECIIEYCHHIO IESTEILHOCTH YHUBEPCUTETA !

OCHaIEeHHOCTh: CTOJ — 5 IIT., CTYJ — 2 IIT., KPecsio — 2 MT., mKad — 2 MmT., IEPCOHATbHBINA KOM-
npioTep — 2 Wr. (HocTyn K cetu «MHTEepHeT»), MOHUTOP — 2 mT., MDY — 1 mT., TecTep KOMIBIOTEPHOI
ceTd — | mT., GaJUIOH CO CXKATBIM ra3oM — | MIT., IIypynoBepT — 1 1miT.

[lepeueHs JIMLIEH3MOHHOTO TPOTPAMMHOI0 00ECIIEUEHNUS:

— Microsoft Windows 10 Professional (JIuniensunontoe cornaiieHne 6€CCpodHo);
— Microsoft Office 2019 Professional Plus (JIuien3nonHoe coramieHre 6eCCpovHoO);
— AmnTtHBUpycHOe mporpammHoe oOecriedeHue Kaspersky Endpoint Security (Cpox aeiicTBus -

nensuu ¢ 11.01.2024 no 05.01.2025).

7.4. JInneH3MOHHOE MPOrpaMMHoOe odecrieyeHne
1. Microsoft Windows 10 Professional (JIurien3unonHoe cormnaiieHine 6€CCpodHo).
2. Microsoft Office 2019 Professional Plus (JTurien3nonHoe cormaiieHine 6€CCpOUHO).

3. AHtuBHpycHOe nporpammuoe obecrneuenue Kaspersky Endpoint Security (Cpok aeiictBus Jiu-
nensuu ¢ 11.01.2024 no 05.01.2025).
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