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1. HEJU OCBOEHUSA JUCHHUTITJIUHBI

[{enamu ocBoeHus aucnunannbl Ousnka gpiIsoTCs:

- TIOJy4YeHHE CTyJAeHTaMH (YHIaMEHTAIBHOrO 00pa3oBaHHs, COCOOCTBYIONIErO AajbHEHIIEMY
Pa3BUTHIO JTUYHOCTH.

— (hopMupoBaHKE HAYUHOT'O MUPOBO33PEHHS H COBPEMEHHOTO (DH3HYECKOr0 MBIILICHHS,

— M3YUYCHHE OCHOBHBIX (DM3MHYECKUX SBJICHUH M Mici: oBIageHHe (yHIaMEHTAILHBIMA TOHSITH-
SIMH. IPUHIHUIIAMH, 3aKOHAMH H TEOPUSIMH COBPEMEHHOI (DM3MKH. a TakKe MeToJaMH (PU3HUECKOro
HCC/IE/I0BAHUSI, YTO MO3BOIUT OPHEHTHPOBAThCS B IIOTOKE HAYUHOH U TeXHUUecKOH uu(opMmalu.

OcHoBHBIe 321241 Kypca (DHIHKH:

- M3y4YeHHEe OCHOBHBIX (DM3HYECKHX SIBICHUI U niell; oBnageHue GyHjiaMeHTaTbHBIMU TOHSTH-
SIMU, TIPUHIMIIAMH, 3aKOHAMH H TEOPUSMM COBpeMeHHOH (Gu2ukn, a Takke MeroaaMu (GH3HUECKOro
HCCIIeIOBAHHSL.

- (hOpMHPOBaHHE HAYUHOT'O MUPOBO33PEHNSA U COBPEMEHHOIO (DU3HUYECKOTO MBILIICHHUS,

- OBIAICHHE MPHEMaMH M METOJAMH PEIIEHHs KOHKPETHBIX 3a71a4 U3 paziHyHbIX ofnacrell (usukm,
IIOMOTaIOIINX B JalbHeHeM PeLIATh MPaKTHYCCKHE 3a/a4H.

- O3HAKOMJIEHHE C COBPEMEHHO} HayuHOH anmaparypoil. BBIpaboTKa HABBIKOB NMPOBEAEHHs (HH-
3HYECKOI'0 SKCIEPHMEHTA H aBTOMATH3HPOBAHHOI KOMIThIOTEPHOIT 00paboTKH pe3y/IbTaTOB H3Mepe-
HUH.

- (opMHpOBaHHE YMEHHS BBIICIHTh KOHKPETHOE (DH3HUYECKOE COACPKAHUE B IIPUKIAIHBIX 3a-
Aayax Oyayuieif criellnaJbHOCTH.

3agayu AHCHHILTHHBI:

- TEOPETHYECKas IIOAr0TOBKA B 001acTH (PM3HKH. MO3BOISIONIAS Oy IVIMM HHKEHEpaM OpUeH-
THPOBATLCS B MOTOKE HAaVUHOH M TexHHuUecKoH mHpopMauuy, odecreuynBas UM BO3MOKHOCTH HC-
NOJIE30BaHus PU3NUSCKUX MPHHIIHITOB B 00.1aCTAX CrelHaIn3alimii;

= (IJOp_\iIIpOBaHI/IC HaydHOT'O MBIILICHHS, B HACTHOCTH MPABHIIBHOIO MOHUMAHHS I'PAHUIL IIPHME-
HUMOCTH Pa3IM4HBIX (PH3HYECKUX MOHATHH. 3aKOHOB, TEOPHIl H YMEHHS OLIEHHUBATH CTEIEHb J10CTO-
BEPHOCTH PE3Y/ILTATOB, MOJYYEHHBIX C IIOMOIIBIO KCIIEPUMEHTAIILHBIX HIH MaTeMaTHUCKHX METO-
JIOB HCCIIEeN0BaHN,

- BBIpa0OTKa MPUEMOB M HABBIKOB PELICHMH KOHKPETHBIX 3a7a4 M3 pasHbIX objacTell (H3UKIL
[IOMOraronHx CTYACHTAM B JanpHeHImeM peliaTh HHYKCHCPHLBIC 3a1aH.

= O3HAaKOMIICHHE CTYICHTOB C HEl}-"‘-.IHO]ui anrfapaT_\_-'poﬁ H BBIpaGOTKa ¥ HHX HayaJIbHBIX HABBIKOB
IIPOBCICHHA SKCIICPUMCHTAIBHBIX HayYYHBIX HCCIeIOBAHUH pPasInvyHBIX (I}I/I3HLI6CKHX SBJICHHUI H
OLIEHKH ITOTPEITHOCTEH H3MEePEHHUI.

2. MECTO JIUCIHHUIIJIMHBI B CTPYKTYPE OIIOII BO

BakHas 11e71b BBICHIETO 00pa30BaHMs — [OJIYYUThH HAYUHOE MPEACTABICHHE O MTPUPOJIE U METO-
nax ee nosHanus. GuU3MKa Kak Beyllas HayKa o [MPUpPO/Ie UTPAET MIABHYIO POJIb B JOCTHIKEHUH ITOH
LeJTH.

[To ceoemy coep/KaHMIO H HayYHBIM METOJaM HCCIeI0BaHHs (PH3UKA ABISCTCH CPEICTBOM 00-
pa3oBare/IbHOTO H BOCIHTATEIBHOTO BO3ACHCTBHSL, [1OMOras PasBUTHIO YMCTBEHHBIX CHIOCOOHOCTEH,
(hopMHPOBaHHIO HAYUHOTO MHPOBO33PEHHMS. BOCIHMTAHHIO BOIH M XapakTepa IPH JOCTH/KEHHH MO-
CTABJICHHOH 1IeIH.

@usnuka OTHOCHTCA K 0a30BON 4acTH MPOrpaMMbl. B COBpeMEHHOM eCTEeCTBO3HAHMHM LIHPOKO
NPHMEHSAIOTCS MaTeMaTHYeCKHe MeTOobl. JIid ycnemHoro ocBoeHus Kypca (U3HKH CTYIeHTaM
HeoOXO0IMMO 3HATh CIAEAYIOIIHE pa3jenbl BhICHIEH MaTeMATHKH: JH((EpeHIHATBHOS H HHTErPallb-
HOe ucuHcaeHue, JuddepeHnaibible YPaBHEHHS ., aHATHTHYCCKYIO TCOMETPHIO H JIHHEHYIO anred-
PY. PAdbl, 3IEMEHTHI BEKTOPHOIO aHaIi3a, (PYHKIIHH KOMILIEKCHOTO IMEPEMEHHOr0, JIeMEHTHI Teo-
PHH BEPOATHOCTEH M MaTeMaTHYECKOH CTATUCTHKH.
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3. KOMIIETEHIIHH OBYYAKOILIETOCS, ®OPMUPYEMBIE B PE3VJIBbTATE OCBOE-
HUS JUCHHITIIUHBI (MO Y1)

[MocrenosatenbHoe n3ydyeHne GU3MKH BhipadaTbiBaeT crieuuuueckuii MeTo MblIeHus ., Gu-
3HYECKYIO0 HHTYHIIHIO. KOTOPhIE OKa3bIBAKOTCA BEChMa I10I0TBOPHBIMHU H B JApYruX Haykax. Creuua-
JUCTBL, MOJAYUHBLIHE MIHPOKOe (PH3MKO-MaTeMaTHUECKoe 00pa3oBaHHEe., MOIYT CaMoCTOATEIBHO
OCBauBaTh HOBbIC TEXHHYECKHE HANpaBIeHHs., YCMELWHO padoTaTh B HUX. JCTKO MEPEXOIHThL OT pe-
IIEHUS] OAHMX 3a7ay K PEUICHHIO APYIHX. HCKaThb HECTaHJApTHbIC W HETPaAMLHOHHBIE MYTH, YTO
0COOEHHO BaKHO U1 mpodeccHOHATBHOM MOOHIBHOCTH CIHENHAINCTOR B YCIOBHIX YCKOPEHHOIO
Pa3BUTHA TEXHHKH. KOIJa aMOpTH3alHsA JOCTH/KSHUH KOHKPETHBIX Y3KOCHEeUHAIBHBIX 3HAHHIT Mpo-
HCXO/IUT UPE3BhIUAHO OBICTPO.

B mpouecce ocBoenus AaHHON JUCHHILTHHBI CTYAEHT A0.KeH 0071a1aTh CIeAVIONHMH
oougenpodeccuonaibHbIMU U NPOMECCUONATEHBIMU KOMACIMEHYUSMIL:

- TOTOBHOCTBIO MCIOJIb30BaTh 3HAHHWSI O COBPEMEHHOIT (Qu3HuuecKoil KapTuHe Mupa.
IIPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTAX, CTPOSHHM  BeIIECTBA /Ul TMOHMMaHHs
OKpyJKaiomero Mupa H seieHuii npupoast (OI1K-2):

- TOTOBHOCTBIO HCIIO/NB30BaTh 3HAHHA OCHOBHBIX (H3NYECKHX TeOpHi /LI peLICHHS
BO3HHUKAIOMIHX (H3HYECKHX 3a/1a4. CaMOCTOSTEILHOTO MNpHoOpereHHst (GH3NYCCKUX 3HAHMIT Ui
MOHHUMAaHHs TPHHUKIIOB padOThl MPUOOPOB M YCTPOIHCTB. B TOM YHC/E BBIXOAAIIHX 3@ Mpeieibl
KOMIIETEHTHOCTH KOHKpeTHOro nanpasienus (I11K-19).

B pesyibTare oOcBOGHHSA JNCUHILTHHBI 00yHAIOHICS JOKCH 1eMOHCTPHPOBATh ClIe1yIOTHe
pe3ysbTaThl 00pa3oBAHHA:

3HaTh: (hH3MYECKHE OCHOBbLL. OCHOBHbBIE 3aKOHBI H MOHATHS (H3HKH. KOPPEKTHBIE MOCTAHOBKH
KJJaCCHYSCKHX 3a/1au4:

YMeTh: u3MepsaTh (PN3NYECKHE BEIHYHHBL OrlpeaeisTh o0uine (hOpMbL. 3aKOHOMEPHOCTH. HC-
MOJb30BaTh MHCTPYMEHTAIbHBIC CpeacTBa (PH3MKH, MOHATH MOCTABICHHYIO 3aja4dy. oOpabarbiBaTh
pe3ylIbTaThl H3MepeHuit, cTpouTh rpadguku, GOpMHPOBATE PE3yJILTAT., BOCHPHHAMATL HH(BOPMALIMIO
K aHaJIH3y. CAMOCTOATEILHO YBHETE CIeCTBHS C(hOPMYIHPOBAHHOTO pe3y ibTara. Je1aTh BbIBObI.
IPaMOTHO I10JIb30BATHCA A3BIKOM IPEAMETHOH 001aCTH.

Baasiets: KyabTypoii MbIIIIEHHS. CIOCOOHOCTHIO K 0000IIEeHNIO, aHATH3Y, BOCHPUATHIO HH-
(hopmannH. 1MOCTAHOBKE LE/IH H BEIOOPY nyTeil €€ J0CTHIKCHHSA. OCHOBHBIMH METOIAMH, CII0Co0aMHu
M Cpe/ICTBAMH IOJIYYEHHS. XpaHeHHs, 1nepepadoTki HHGOPMAIHH., UMETh HaBbIKH paboThl ¢ KOMIIb-
IOTEPOM Kak CpeACTBOM yrpasiaeHus HH(opmainei. OCHOBHBIMH npHeMamu 00pabOTKH U NpeacTaB-
JEHMS SKCTIEPUMEHTATBHBIX JTaHHBIX.

4. CTPYKTYPA U COJIEPKAHHUE JTUCHUIIJIMHBI (MOJIVJISI)
OOuas Tpy10eMKOCTb AMCUUILIHHBI COCTaBseT 8 3a4eTHBIX e/nHuIL (288 yacos)
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TemaTnueckuii MJIaH AHCHHILTHHBI
I. Mexanugra

1. Beenenue. ITpexver gu3uku. MeToas! GU3nUecKOro HCCACIOBAHMS: ONBIT, THIIOTE3a. KCIIe-
puMeHT, Teopust. Baxueiiue stansl uctopuu Gpusznku, Pons Gpu3nkn B pa3BUTHM TEXHUKH M BIIHS-
HHC TeXHHKH Ha pa3BuTHE QH3UKH. Poab pusuku B craHoBieHnH uukeHepa. CBs3b (pu3MKH ¢ apy-
THMH HayKaMH. Y crexu cCOBpeMeHHOH (hH3HKH.

2. HekoTopble cBeaeHUs M3 MateMatukd. Posib MaTeMaTHKH B M3yueHUH QU3HKH. OYHKUHU H
HX npouzBoaubie. MuTerpupoBanue. O cMbIcIe NPOU3BOAHON M MHTErpaita B NpHIOKEHHH K (Gu3H-
YeCKHM 3ajauyaM. DIeMeHTbl BEKTOPHOH anredpbl: OmpesaesieHHe BEKTOpa, CI0KEeHHE BeKTOPOB,
YMHOKEHHE BeKTOpOoB. au(depeniipoBanie BeKTOPHBIX BetnuuH. Jnddepeniunaibibie ypaBHeHHS.
DiieMeHTapHbIC CBEICHHUS H3 TEOPHH BEPOSTHOCTH.

3. KunemaTuka 110cTynaTeIbHOro ABiKeHHd. Kunemarnka kak pasjien MexaHuku. MexaHnye-
CKO€ JIBHKEHHE Kak mnpocreiiluas ¢opma JABHKeHHs MaTepuH. Marepuaibias Touka (yactuua). Cu-
crema otcuera. Muepuuanbuble cucteMs! oteuera. Pajuye-sekrop. [lpunumn otvocurensnocty I a-
aunes. Tpaextopus. Paamyc xpuBusubl Tpaektopuu. JIuHeiiHas CKOpocTh M JIHHEHHOE yCKOpeHHe.
TanrenumanpHOe W HOpMaibHOE YCKOpeHus. CBA3b MEKAY JIMHEITHBIMH H YITTOBBIMH KHHEMaTHye-
CKUMH BenuiHaMu. [TocTynarepHoe ABHIKEHHE TBEPIIoro Tela.

4. [duaaMuka moctynare/ pbHOro ABiKenus. J{uHavmuka Kak pasjen Mexanukd. Ilepseiii 3akon
HpioTOHA ¥ MOHATHE WHEPUHATLHONH cHCTeMbl oTcyeta. Bropoii 3akoH HblOTOHA M MOHATHE CHIIBL
MAcchl H UMMy Ibca. YpaBHeHHe ABH:KeHUA. TpetHii 3akon Hbl0TOHA M mpesieibl ero NPUMEHHMOCTH.
HeunepuuaisHble CHCTEMBI OTcueTa. ADCOTIOTHBIC H OTHOCHTEIILHEIE CKOPOCTh U yekopenue. CHitbl
unepunu. Lentpobeknas cuna. Cuna Kopuomuca, Cuerema MaTepHaabHbIX TodeK. LleHTp HHepUHH
(uenTp Macc). Teopema o0 JBHKESHHH LIEHTPA HHEPLIMH,

5. BpamarenbHoe JBHKEHHE TBepaoro tena. [loHaTue abcor0THOrO TBEpAoro teiaa. MoMeHT
cuiabl. Moment nmmyisca. Moment nnepunu. Teopema Ilteiinepa. YpaBHeHHe MOMEHTOB (CBA3b
MOMEHTa HMITYIbCa ¢ MOMEHTOM CHJIbI). YPaBHEHHE BpalllaTeIbHOTO ABHKCHHS TBEPIOrO Tela OT-
HOCHTEIIbHO HEMOABIKHON ocH. KnHeTHuecKkas sHeprus Bpaiuaroulerocsi tepaoro terma. I'mpocko-
niueckuii addexr. CodoaHbIC OCH.

6. 3aKoHBI COXpaHeHus. 3HAYEHHE U COAEPIKAHNE 3aKOHOB COXPAHEHHS B MEXaHHKe. 3aKOH CO-
XpaHeHus nMmyibea. OTHOPOAHOCTL MpocTpaHcTBa. PeakTHBHOE JBH/KEHHE. 3aKOH COXPAHEHHS MO-
MeHTa uMITyJbca. M3oTponus mpoctpancrsa. Padora. sHeprus. MomHocTb. CBA3b MEKIY MOTEHIIH-
anbHOMN sueprueii u cumoit. [Moustie cunosoro noss. KoncepBatuBHble H HEKOHCEPBATHBHBIC CHIIBI
3aKoH coxpaHeHHst dHepruu B MexaHuke. O1HopoaHOCTh Bpemenu. KoHcepBaTHBHAs W JIHCCHIIATHB-
Hast CHCTEMBI.

7. DaeMeHThl MeXaHHKH JKHJIKocTel H razoB. O0ime cBoficTBa KHUAKOCTE 1 ra3oB. Y paBHeHHE
aswkeHus B Gopme Ditnepa. [Tose cxopocteil, muHNM 1 TPYOKH TOKa. YpaBHEHHE HEPa3pbIBHOCTH.
Vpasueune bepunyn. Cuctema ypasHenuii razoansHaMuki. Baskocts. Tevyenne BA3KOMH KHIAKOCTH.
Gopwmya Iyaseiins. Jlamunapubiit 1 TypOyieHTHBIH pesxuMbl Tewenus. Lupkynsims ckopocetn. ITo-
TEHLHATLHOE U BUXPEROe ABIKeHns. [IBHiKeHHe Ten B HIAKOCTAX U rasax. Teopema JKykorckoro.

8. DJIeMEHTh! ClenHatbHOIl TeOPHH OTHOCHTEALHOCTH. [TpHHIMI OTHOCHTEABHOCTH DifHLITEH-
Ha. Poae ckopoctn cBeta. [TocTyiaar nocrosHeTBa ckopocth cseta. [Ipeodbpasosanusa Jlopenua. Jlo-
PEHIIEBO COKpallleHHe UIMHBI M 3aMe/UIeHHe BpeMeHH. ['paHuma NMpHMEHHMOCTH KIacCHUECKO#
(HBIOTOHOBCKOIT) MEXAHUKH,

II . OcHOBBI MOIERY. ISIPHOIT GPH3HKI I TEPMOAHHAMHKH

9. Mozekv IspHO-KHHETHYECKas Teopus uiaeatbHOro rasa. OCHOBHBIE I10JIOKEHHS MOJIEKYJISAP-
HO-KHHETHUYECKOH TeOpHH BelecTBa. MHKPO- H MaKpOCOCTOSIHIS CHCTeMbl. MaKkpoCKoINHUYeCK e Ia-
pamerpsl. [loHaTHe HaeaabHOro rasa. MOJeKyJISPHO-KHHETHYECKOE TOIKOBAHHE TeMIIEpaTyphl.
Yucso creneneii ¢cBo0Ooabl MOJACKY Ibl. BHYTpeHHSAS JHEPriUs HACATLHOIO rasa. 3aKOH paBHOpacipe-
JEJeHUsT 3HEPTHH 110 cTerneHsM cBoOoabl. JlaBiaeHHe r1a3a ¢ TOYKH 3PCHHSl MOJIEKYISIPHO-
KHHeTHUeCcKoH Teopuu. OCHOBHOE YpaBHEHHE MOJCKY/ISPHO — KHHETHUYECKOH TEOopuH. YpaBHEHHE
COCTOSTHUS HiealbHOTo rasa (ypasaenue Kaaneiipona — Mene:ieena) .

10. DaeMeHThI KJIacCHYeCKOoil cTaTnCTHKU. JInHaMuuecKkue U CTaTUCTHYECKHE 3aKOHOMEPHOCTH
B (pusnke. CratncTuvecknii MeToa nceienoranus cuctem. Ma3zoBoe mpocTpaHcTBo, (hazosas TOUKa.
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(hazopas aueiika. [Tonstre o Qyuximu pacrnpejetenns. CraTucTHUecKoe yepeaHeHne. Pacnpenere-
ure MakcBe:11a (pacnpeaeneHie MOIeKy: 1 mo abCcoIOTHEIM 3HAYECHHAM CKOpOcTH). CpetHie cKopo-
cTi Moeky1. bapomerpuueckas dopmy:a. Pacnpenenenne boabuvana. Pacnipenenenne Makesesiia
— Boxnbnmana.

11. Peanbuble razpl. CHiIbl MEKMOISKYISPHOTO B3aHMO/ICHCTBHS B rasax. Y pasHenue Bau-zaep-
Baaisca. M3otepmbl peanbHOro raza. Meracraduibuele coctossus. Kputnyeckoe coctosHue. BHyT-
peHHss 3Heprus peanbHoro rasza. dpdexr xoynst — Tomcona, CiKMKCHHE ra30B M M0IYYCHHE HU3KHX
TeMIeparyp.

12. CpoiicTBa xuakocTeil. XapakTepucTUKa JKHAKOTO cocTosiHus. CTpOeHHe IKHIKOCTEH.
Brukuuii nopsitok. IloBepxnoctHoe Hatskenue, CHIlbl, BOZHHMKAMOUIME HA KPUBOI IOBEPXHOCTH
sknakoceti. @opwmysia Jlamnnaca. YesioBus pasHosecHs Ha rpanuite aByx cpei. Kpaesoit yroma. Cyvavu-
BaHue. Kanninsipuble SBIeHHS.

13. CaoiicTBa TBepAbIX Ted. AMopdHbIe H KpHCTaUIHYecKUe Tera. Kpucraiinueckas peluerka.
Jlaneuuii nopsok. Yrpyras u miactiuueckas aedopmaunn. 3akon ['yka. JledexTsr B kpucramiax.
Kunkne KpucTamist.

14. daszoseie pasHoBecHs W (azoble nepexobl. Pasbl BeulecTBa. YCI0BUA paBHOBecHs (as.
Hcnapenne n koujaencauus. [11asienne u kpucrammsauus. Ypasaene Kianeilipona — Kiaysuyca.
dazosasg [uarpamma (arpamsa coctostus). Tpoiinas Touka.

15. DaeMeHThl TeopHH cTOAKHOBEHUH. [loHATHE CTOIKHOBEHHSA. YIIPYroe H Heynpyroe croJik-
HoBeHus. IlpumensHoe paccrosume. Paccesgnue uactun. Cpeanss ammHa cBoOojHOro mnpodera.
[IpyHUMN JeTaTLHOTO PABHOBECHS.

16. DnemenTsl Gusnueckoii kuHeTnku. [ousrue o pusnueckoii kunernke. HepasHoBecHbie cu-
crembl. Bpems penakcauun. SIBnenns nepenoca. Auddysusa. Koapduunent andpdysun. Tenmonpo-
BoHOCTh. Koadurment terutonposoaHoct. Baskocts (BHyTpenHee TpeHue). Kosdduument Bas-
KocTH. J{uHamMuiueckas U KHHeMaTHYeCcKas BA3KOCTb.

17. IlepBoe Hauaio tepMoanHaMukH. CrtaTHCTHYECKHI M TepMOIMHaMU4ecKuii Metoiabl. Tep-
MOIHHaMHuecKas cuctema. TepmoauHamuueckuit nponecc. OCHOBHbIE TEPMOIHHAMHYECKHE MOHS-
THS: BHYTpeHHsI SHeprus. padorta. teruiota. POPMYIHPOBKH IIEPBOr0 Havald TEPMOIHHAMHKH,
VpaBHeHHe MepBOro Hadala TepMOANHAMHKH, TemIo€MKOCTh. 3aBUCHMOCTD TEIIOEMKOCTH Haeallb-
HOro rasa ot Buaa npornecca. @opmyna Maiiepa. PaGota. coBepiiaemast ra3oM MpH H3onpoleccax.
DuTtanbnud (TersioBasi pyHkM), Anuadarinyeckuii nporecc. Tenao€MKoCTh TBEPIbIX TEl.

18. Bropoe nHauaino tepmojmMHaMuKu. PaBHOBECHBIC M HEPABHOBECHBIC COCTOSIHHS CHCTEMBI.
OOparnvbie n HeoOpaTumele npouecckl. Kpyropoii npouece (unkia). POpMy/IMPOBKH BTOPOro Haya-
aa tepmoauHamuku. [uka Kapro n ero KITJI a1 naeansnoro rasa. Tennossie aBuratesn u XoJ10-
qnaeHble MamuHbL Makcumaneubii KITJ| tenmnoBoro nsurarenss. Durponus. CrtartucTHUeCKHi Bec
(TepMOIMHAMHUYECKAsT BEPOSTHOCTH). 3aKOH Bo3pacTaHus HTponuH. CTaTHCTHYECKOE TOIKOBAaHHE
BTOPOro Havajia TePMOAHHAMUKH.

ITL DaerTpiyecTBo i MATHETH3IM

19. DaemenTsl Teopuu 1oas. CKatspHble W BEKTOPHBIC MO/ B (pu3nke. [ pagneHT cKajlspHOro
noss. JuBeprenuus BektopHoro ross. Potop Bektoproro noad. Oneparop ['amuibTona (oneparop
«Hab1a»). Oneparop Jlanaca («i1ansacuan»). HekoTopblie HHTErpasibHbIC TEOPEMBI.

20. Hanpsyk€HHOCTDL DASKTPOCTATHUECKOTO 110151 B BaKyyMe. DiekTpuueckuii 3apaa. CoxpaHe-
HHEe M HHBAapUAHTHOCTh 3apdaa. JluckpetHocts 3apsajia. 3akon Kysona. IlonsaThe si1ekTpocratiye-
ckoro no;jist. CuaoBble THHUH (THHHHM HanpsKeHHOCTH). [IpHHUMD Cyneprno3HIHy 2IeKTpocTaTHye-
ckux noneii. [loTok Bekropa HanpskeHHOCTH. Teopema ['aycca 11 S7IEKTPOCTATHYECKOTO IT0JIs B
Bakyym™me H ¢ cBs3b ¢ 3axkoHoM Kynona. Jluddepenunansuas dopma teopemst 'aycca. [Ipumenenne
Teopemsl [aycca s pacueTa novieii.

21. IloTeHuMan MEKTPOCTATHYECKOrO 110as B BakvyvMe. PaboTa cuil 371€KTPOCTaTHYECKOro Mno-
as. Llupkyzisans HanpsKeHHOCTH AMeKTPOCTATHUECKOro 1o, POTOp HanmpsKeHHOCTH d71eKTpocTa-
THUecKoro noss. [loteHnnanibHOCTE (KOHCEPBATHBHOCTE) dJeKTpocTaTHueckoro nois. [ToTenunat.
Paznocth norennmanos. CBA3b MeXK/1y MOTEHIMATIOM H HANPS/KEHHOCTHIO IEKTPOCTATHUECKOTO 110~
ast. Ypasnenue Jlaniaca. DiexTpuyecKuil AMNOIb. DISKTPUYECKHIT MOMEHT U0 (AMIIOIBHbIN
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MoMmeHT). [loTeHumnan u HANPSHKEHHOCTh MO U0, MOMEHT CHil, JIeHCTBYIOUHI Ha JIMII0IbL BO
BHEIIHEM ICKTPHUCCKOM T1071€. DHEPrus AUIONS B 2JIEKTPUUYCCKOM TI0JIE,

22, DnaekTpHyeckoe nosje B audiekrpukax. CBodo/HbIE H CBA3aHHbIE 3apaibl B BemecTBe. CTo-
ponnue 3apsasl. [lonsipHble H HENOISIPHBIE MOAGKY bl THNLI AN 1eKTPHKOB. MoHHAs. 31eKTpoHHas
1 opueHTaunoHHas noaspusanuu. [onspusyemocts Mosexy:abl. Tloaspu3oBaHHocTs (BeKTOp 1015~
pusaumn). OHOpOAHAA H HEOAHOPOAHAS noaspu3auuu. CBsA3b MOIAPU30BAHHOCTH C MOBEPXHOCTHOI
TUIOTHOCTBIO MOJIAPH3ALMOHHOIO 3apsja. JIuasiekTpudeckas BOCIPHHMHYHBOCTE BEIIECTBA U €€ 3aBH-
CHMOCTB OT Temmnepatypsl. Teopema ["aycca /U1 21€KTPHYECKOTO 108 B AMIIEKTPHKE. DieKTpuye-
CKOE CMEUIEHHUE (IEKTPHYECKas HHAYKINS) B ANdIEKTpUKe. JIUanekTpryeckas NMPOHUIIaeMoCThb cpe-
7bl. BbIuuciienue HanpsKeHHOCTH IEKTPHUSCKOTO OIS B JAHIISKTpHKe. [ paHuuHbIe YCI0BHS 1S
3JEKTPHYECKOTO 1015 Ha TPaHHMIle pa3jiena “AMVIEKTPHK — ANVIEKTPUK . CerHeTO ) IeKTPHKH.

23. DaekTpuydecKkoe 1ose MpoBOAHHKOB. Pacripese/ieHue 3apsIoB B POBOAHUKE. DIEKTpocTa-
THYECKOE I10JI€ BHYTPH M CHApy:KH MPOBOAHMKA. ['paHMuHBIC YCIOBMS HA TpaHHLE “MPOBOIHHK-
BaKyyM . DieKTpHYecKkHe cBoifcTBa mpopoasiieit 00010UKH. DiIeKkTpocTarnyeckas 3aumra. Meros
n300paxkeHuii. ['paHHYHbIE YCIOBHS HA IPaHHLE “TIPOBOAHHK-THIICKTPHK . DIEKTPOEMKOCTD YeIu-
HEHHOrO NMPOBOJIHMKA., CHCTEMbI TIPOBOAHHKOB M KOHJACHCATOPA. DJIEKTPHYECKAsS JHEPrHs CHCTEMBbI
TOUYEYHBIX 3apa10B. DHEPrus 3apsKEHHOro MPOBOAHHKA, CHCTEMBI IIPOBOJAHHKOB H KOH/ICHCATOPA.
DHeprug 371eKTPOCTATHYECKOT0 110:1s1. OOBbEMHAS MIOTHOCTD IHEPrHH TEKTPOCTATHUECKOTO MOJIS.

24. TlocTosHubli wIeKTpHYecKHit TOK. XapakTepHCTHKH MISKTPOCTAaTHYECKOTO TOKA: TLIOTHOCTh
TOKa. CHJIa TOKa. YCII0BHE CYIHICCTBOBAHHUA DIICKTPHYCCKOTO TOKaA. CTOPOHHII& cuael. PasHocTh mno-
TeHLMAIOB, HamNpsLkenue, s1ektpojasuikymas cuiaa (DJIC). Kiaccuueckast 37eKTpoOHHAS TeOpHS
JIEKTPONPOBOANMOCTH MeTal10B. 3akonsl Oma u JLkoyias-Jlenua B auddepenunaibhoii dopme.
3akousl Oma u J[xoyns-Jlenna B nuterpansioil Gopme. 3akon Oma 1 HEOHOPOIHOIO YHacTka
uend. [Ipasuia Kupxroda. HeqoctaTouHOCTh KIacCHYECKOil MEKTPOHHON TEOPHH IIeKTPONpPOBO-
JHUMOCTH.

25. DieMeHThl PH3HYECKOI IMEKTPOHUKH. DIEKTPHYECKHI TOK B BaKyyMme. DISKTPOHHAs IMHC-
cus. Padora BBIXOJA 2JICKTPOHOB M3 MeTalTa. DIeKTpHuecKuii TOK B rase. Ilpoitecchl HOHM3ALMH H
pexomOunauuu. Pabora wonmsaunu. [lotenuman wonmsaumu. Yaapuas wonusamms. Hecamoctos-
TeapHbIi rasoBblii paspsaa. CamMocTosATe/1bHBIN Ta3oBblii paspsaa. BoibT-aMrepHas XapakTepHCTHKA
razoBoro pasps.a. Buasl paspsios.

26. Ilnasma. TTonste o miasme. Criocodbl co3nanus MiazMel. KBasnHeHTPaIbHOCTH M/1a3MBbl.
DIeKTPONPOBOIHOCTS IL1a3Mbl. JlebaeBekuii paauyc (1ebaeBekas jaauHa) sxpanuposanus. [1na3men-
Has vactoTa. HM3KOoTeMmeparypHas ruasma M ee NpHMeHeHHe, BpICOKoTeMmIeparypHas masma.
[TpoG:1ema ocyllecTBICHUA YIIPABIACMOTO TEPMOSAICPHOrO CHHTE3A.

27. MaruuTtHoe 1moJse B BakyyMe. 3akoH Amnepa. MaruuthHas unaykuus. 3akod buo — Casapa
(3axon buo — Casapa — Jlannaca). [Toudarue maruutHOro rois. ITpuHINT cyneprno3HUMN MarHMTHBIX
noseil. Cuna Jlopenna u cuna Amnepa. BUTOK ¢ TOKOM B MAarHHTHOM mosie. MarHuTHBIH MOMEHT.
MomeHT cHJl. IeficTBYIONMMIT Ha paMKy ¢ TOKOM BO BHEIIHEM MAarHHTHOM roJje. MarHutHoe roie
MPAMOIHHEIHOrO H KPyroBoro Toxos. [[Hpky:isuns BeKTOpa MarHuTHON HHAYKIHH. 3aKOH MOJHOTO
TOKa (Teopema 0 HHPKYJIAIHN HHIYKIIHH MarduTHOTO 1oJist) B Bakyyme. [IpuveneHne 3akoHa rnoHo-
ro TOKa [ pacyuera MarHHTHBIX noseii. MaruiuTHoe nozie JUTMHHOTO CojIeHOMIa H Topomnaa. Mar-
HHTHOE B3auMo/IelicTBHe TOKOB. Ennunna cuibl Toka — aMmnep. Buxpeoe rose JBHKYIIETOCs 3apsi-
1a. IHBapHAHTHOCTD JIEKTPUYECKOro 3apsiia. MarHuTHOE 11071e KaKk peIsaTHBUCTCKHI (D (eKT.

28. [IBuakeHue 3apshKEHHOH YacTHLBI B DIEKTPHYECKOM W MarHHTHOM HOJsX. JIBuskeHue 3apsi-
KEHHOM 4YacTHLIbl B QIEKTPUUCSCKOM M MarHuTHOM nossix. [Tonstrite 06 anekTponHoi ontuke. Iddext Xor-
na. YeKOpHTEMH 3apsiKeHHBIX YACTHIL.

29. MaruuTtHoe noie B Bewectse. [lonaTne MarHHTHOrOo MoMeHTa aroma. MHKpPo- B MaKkpoTo-
Ki. Mosekyaspuble TOkH. HamMarHHueHHOCTS (BEKTOp HaMarHu4uBaHus). MarHuTHas BOCIIPHUMYH-
BOCTh BelllecTBA M €€ 3aBUCHMOCTHL OT TEMIEPaTyphl. 3aKOH MOJHOTO TOKA (TeopeMa O LHPKY/IAIHH
HAMpsyKEHHOCTH MarHUTHOTO 1107s1) B BemiecTBe. Hanpsuk€HHOCTH MArHMTHOTO MOJIS B BEILECTBE.
MarnutHas npoHHIaeMocTh cpeibl. MHIYKIsS MarauTHOro mojis B BemecTse, | paHnyHbIe yCI0BUS
JUTE MAarHUTHOTO TIOJIA HA IpaHHLE pasjena JByX cped. Tumnsl marHetukoB. Touxa Kiopu. JlomeHbl.
Kpusas HamarnuuuBasus.




30. DuexrpomarnuTHas uaaykuus. Oneir @apages. Marautuslit notok. 9JIC unaykouu. Oc-
HOBHO}1 3aKOH 27IeKTPOMAarHuTHON HHIyKLiH (3akoH ®Papastes). BeiBo1 OCHOBHOIO 3aKoHa 371€KTpo-
MArHHTHON MHIYKIHH M3 3aKOHA COXPAHEHMs JSHEPTHH. a TAKKe Ha OCHOBE JIEKTPOHHOI TEOpPHH.
[pasuiio Jlenna (3axon Jlenna). Ssnenne camonnaykuuu. Muaykrusnocts. MHAYKTHBHOCTD JIHH-
HOro cojeHonaa. TOKM 3aMBIKaHHS H pa3MbIKaHMs Henu. SIBieHne B3auMHONH MHIVKIUN. B3aumuas
HHYKTHBHOCTh. DHEprus MarHuTHOro 1oss. O0nEéMHAs NI0THOCTL SHEPIrHHM MATHUTHOTO 1014,

IV. Koaebanust i BoJIHbI

31. Mexanuueckue konedanus. CBoOoaHbe (COOCTBEHHbIC) H BBIHY/KIACHHbBIe Koaedanus. [To-
HaTiHe 00 aBrokojedaHusix. [uddepenunanbioe ypaBHeHHE rapMOHHYECKHX KoJie0aHHil H ero pe-
mieHHe. XapakTepHCTHKH rapMOHHUeckuX KkoJiedanuii. [loHaTHe 0 rapMOHHYECKOM M aHrapMOHHUe-
cKoM ocumnaaTope. M3oxponHocers koaeOanuit. DHeprus rapmoHmyeckux konedanuii. CroxeHue
O/IMHAKOBO HAIPABIEHHBIX (CKAISPHBIX) FADMOHHYECKUX Kosedauuii. MeToa BeKTOPHOIT auarpam-
Mbl. buenus. CiojkeHHe B3aWMHO MEPNEeHAHKYISAPHBIX (BEKTOPHBIX) FAPMOHHYECKHX KoseOaHuid.
Ourypst Jlnccaxky. JuddepenunaibHoe ypapHeHHEe 3aTyXaroluX kojJedanuii u ero pemenue. Are-
pruoauueckuii npouecc. Yactora u kodpduunent saryxanus. JJorapudmudeckuii 1eKpeMeHT 3aTy-
XaHug u J100poTHOCTh KojedarenpHOH cuctembl. Jluddepenunanbioe ypaBHeHHE BbIHYKICHHBIX
Koj1e0aHuii 1 ero peuieHune. AMILIHTYIAA W (a3a npH BbIHY)KISHHBIX MEXaHHYECKUX KoJieDaHusX,
Mexanndyeckuii pezonanc. Pesonancupie kpusble. CooTHOLIEHHE MKy (asaMi BbIHYKIAIOLICH CHIIbI
M CKOPOCTH ITpH MEXaHHHECKOM pe3oHaHce. CnekTp Kosedauuii, noHsTHe o pasiokeHnn Oypoe.

32. Mexanuyeckue BoJHbBL. Mexanu3Mm o0pa3oBaHUsA MEXAHHYECKHX BOJH B YIpYyroil cpeie.
[TpooabHbIe W nONepeyHble BOIHEL BOTHOBOE ypaBHEHHE M €ro pelieHne. ['apMOHHYeCKHe BOJIHEI
U UX XapaKTePUCTUKH. Y AapHblie BOIHBL [IpHHIINI CyIIepro3niuy BOJIH H TPaHHIA €ro NPUMEHHMO-
cTi. Pa3oBast CKOPOCTh U aHCIEepCcHs BOAH. Bo1HOBOI nakeT u rpynrosas cKopocTs. [ToHsaTie o Ko-
repeHTHOCTH. MHTepdepenuns BoH. Ctostune Boaubl. DdhdexT Joriepa 11s 3BYKOBLIX BOJIH. YIIBT-
pa- u HHQpPa3ByKH.

33. DaekrpomaruutHele koiedanns. JnddepenunartsHoe ypaBHenue Ko:ledanuii B Komeda-
TEJIBHOM KOHTYpe M ero pemenue. Jluddepenunaibnoe ypaBHeHHE 3aTyXalOMMX HJIEKTPOMArHHT-
HBIX Kozebanuii u ero peuenue. Yacrota H ko3(hGHUHEHT 3aTyXaHHs 3IEKTPOMArHHTHOrO KoJeda-
Hus. JlorapudMuyeckuii JeKpeMeHT 3aTyxanns H Jo0poTHocTh KOHTYpa. JInpdepenuunaisnoe ypas-
HEHHEe BBIHYKICHHBIX ICKTPOMArHNTHBIX KO/e0aHMil H ero pemeHHe. AMIUINTYAa U (asa npH Bbl-
HYKJIEHHBIX 2eKTPOMArHnuTHLIX Koaedauusgx. Pezonanc B KomebaresibHOM KoHType. PesonaHcHbie
KPHBBIE U1 HATIPSKEHUS U CHIIBI ToKA. [TepeMeHHbIH TOK.

34. DaexkrpomarHuTHble BosiHbl. DapaneeBckas M MAKCBEIJIOBCKAas TPAKTOBKH SIBJICHHS JJIEK-
TpoOMarHUTHOI MHIyKuuu. Tok cMmelnenusa. DiaekrpomaruutHoe nolte. Cucrema ypasHenuili Make-
Besr1a. BoiiHOBOE ypaBHEHHE ISl 1€KTPOMArHUTHOrO NoJs U ero petenne. CKOpocTh pacipocrpa-
HEHHUS 2JIEKTPOMArHUTHBIX BOJIH B cpeaax. OCHOBHbIE CBOHCTBA 37€KTPOMArHHTHBIX BOJH. BekTop
[oiintunra. Umnysabe snekTpoMaruuTHoro noas. Manyuenue aunons. Jlnarpamma HarpaBieHHOCTH.
Db dext lonaepa ams anekTpoMarHuTHbIX BosH. [1Ikana 21eKTpoMarHHTHBIX BOJIH.

V. OnTuka

35. PacmpocTpanenue cBera yepe3 rpaHHILY JBVX cpeid. DISKTPOMarHWTHas MpHPOAa CBETa.
[Mpunnun [Nojirenca. 3aKoHbI OTpaKeHHS H [1peIoMIeHHS. ADCOMIOTHBIH H OTHOCHTEIbHBI MOKa3a-
Tenn npenomiienus. IloaHoe BHyTpeHHee orpaienne. CBeToBOAbL ['eoMeTpuueckas ONTHKA Kax
peAeIBLHbIH cayyail BOTHOBOH onTHKH. ONTHYECKHE HHCTPYMEHTHI.

36. Unrepdepenums ceera. MoHoXpoMaTHYeCKHE H HEMOHOXpOMaTHYeCKHe BOIHBL [TpuHImn
CYNEPNO3ULINH U HHTEHCHBHOCTD TIPH CIOKEHHH CBETOBBLIX BOIH. BpeMmeHHds korepeHTHOCTH. Bpe-
M M JUIMHA KorepeHTHoCTH. [IpocTpancTeenHas korepeHTHOCTh, Paqnyce korepentrnoctu, OnTiye-
ckas JmuHa nyTH. Ontiyveckas pa3HoCcTh Xo/1a. PacyeT nHTepdepeHUHOHHON KapTHHBI OT ABYX Kore-
PEHTHBIX HCTOUHHKOB. I1010CHI paBHOIT TOIIMMHB H PaBHOTO HaK/I0HA. MHOro1yuesas HHTephepeH-
uis. CriocoOkl 101yueHNs KOrepeHTHBIX Jiyueil. Mutepdepomerpsl.

37. Mudpaxuus ceta. [Tpunmurn [Noitrenca — @penens. Meron 3ou @penes. [psamonuneiinoe
pacnpoctpaHene cera. Judpakuus @Ppenens. Judpakius Openens ot kpyriaoro oTBepeTHs M
kpyrioro aucka. Jluppakmus Ppenens ot kpas noaymiaockoctn. Crmpans Koprio. Judpaxims
®paynrodepa ot GeckoHeuHO LTHHHOM mpamoit menn. Jindpakunonnas pacxoanmocts, Judpakimus
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OT OHOMEpHOH AM(PpaKUHOHHOH pemeTk. Pasperuaromas cnocoOHOCTh ONTHYECKHX HHCTPYMEH-
10B. [longaTue o roiorpaduu.

38. Hoasipusanus ceera. EctecTBenHblil H nosspusosansbii ceet. Ctenens noaspusamiy. [lo-
ASpH3alMs CBETA MPH MPEIOMISHHH H OTpakeHHH. 3akoH bprocrepa. [lonspusaius rnpu JIBOHHOM
ayuenperomieHuH. OOBIKHOBEHHBIH U HEOOBIKHOBEHHBIH 1yun. OnTHyeckas och kpucrawia. [lomas-
POHIBI U TIOJASpH3aLHOHHBIE npu3Mel. [Toaspusatops! n anaausaropsl. 3akoH Mamoca. [loyBosHo-
Bble W YETBEPTLBOJIHOBEBIC I1acTHHKH. McKyceTBeHHas onrtuueckas aHuzoTponus. OnTuyeckas ax-
THBHOCTB BetecTsa. Dddext Papazes.

39. lucnepcus ceeta. 3aTpyaHEHHUs B 3IEKTpoMarHUTHON Teopun Makcese:1a. Hopmanbhas u
aHomanpHas aucriepcun. Mertoael HadmoaeHus aucnepceuu. [Ipusmarnueckuii M audpakLHOHHBIN
CIEKTPhL. DIeKTpoHHas Teopus aucnepcun csera. [loriomenue ceera. 3akon byrepa. Llsera ten u
CIEKTPHI MOIJIOIICHHS.

VI. OcHoBHBI€ MOHSITHS ATOMHOIT QH3HKN

40. DaemeHThl KBaHTOBOM onTHKH TersioBoe u3iyudeHue. PaBHoBecHoe m3iyuenue. Xapakre-
PHUCTHKH TEIUIOBOro  M3iayuenns. AdcomoTHo uepHoe Ten0. 3akoH Kupxroga. 3akon Credana-
Bosbunvana u 3akon Buna. Pacnipenenenue sHepruu B cniekTpe adco/I0THO vepHoro tena. @opay-
aa Panes-/[xunca. Yastpadguoneroas karactpoda. KsantoBas rumoresa u Gopmyaa Itanka.
Buenmnuii ¢otosekrpuueckuil apdexr u ero saxonsl. Poronsl. Ipdext Komnrona u ero reopus.
Mogae:s atoma Pesepdopia. Ioctynarer bopa. ATom Bogopo.ia.

41._DaemeHThl KBaHTOBOiIi MexaHukn [umotesa e bpoiiias. DkcnepumeHTaabHOE MOATBEp-
JK/IEHNE BOJTHOBBIX CBOHCTB  Mukpouactutl, CooTHOIIEHHE HeompeaeeHHocTel. Boinopas GyHK-
LMA, e¢ cBoiicTBa M crarucTHyeckmii cmeica. HecraunonapHoe ypasuenue Illpeaunrepa. Crauuo-
HapHoe ypasHenue [lIpeaunrepa. YactHia B noreHimaibnoil sme. [Ipoxoxkaenne yactuubl uepes
noreHIuaabHeli Oaphep. KBanToBbIil rapmonnueckuii ocumaasrop. Ypasuenne Illpennnrepa mis
3NEKTPOHA B aTOME BO10poaa. I 1aBHoe. opOuTabHOe H MarHHTHOE KBAHTOBbLIE yncta. KBantoBanue
9HEPrHH JIEKTPOHa B atoMe Bosopoja. Cnextp atoma Bogopoa. [Ipasuio otdopa. OpOuTaibHblil H
MArHHTHBIH MOMEHT 3/1eKTpoHa. COOCTBEHHBIH MEXaHHHECKHIT MOMEHT HMIIY/IbCA 3TEKTPOHA (CITHH).
CrHUHOBBIN MarHUTHBIH MOMEHT 23j1ekTpoHa. CHHHOBOE M MArHUTHOE CIHHOBOE KBAHTOBLIE UHCIA.
Oneit lTepna u epaaxa. [Ipunmmn 3anpeta [Maymm. [lepruoanyeckas ciucrema s1ementos Menseee-
Ba. TlormonieHne, CHOHTAHHOS M MHAYUHpOBaHHOE H3iyueHue. Jlazepel. Ilpunumn neiictBus nase-
poB. Kiaccnueckast teopust terstoemkocTH. 3akon [[rosoura u [T, KBantoBas Teopusi TeniaoeMko-
cru Ditnmreiina. Teopus teninoemkoctn Jledas. Pononbl. bozonsl 1 Gpepmuonsl. [Tonstie o kBaHTO-
BbIX cTaTHCTHKAX bose-Ditnwreiina u @epmu-/Inpaka.

42. OcHOBHbBIE MMOHATHS (PH3UKH TBEPOro Teja. DHepreTHYecKHe 30Hb! B KpucTamax. Pacnpe-
JIeTIeHHe JIEKTPOHOB MO YHEpreTHYecKuM 3oHaM. Kraccudukams TBepabIX Tl Ha MEeTallbl, MoIy-
MPOBOAHMKH M AH31eKTpUKH. COOCTBEHHAs W MPUMECHAS MPOBOAMMOCTH IMOJIYIIPOBOIHHKOB. DIeK-
TPOTIPOBOIHOCTE TBEP/IBIX TeiI. TeMreparypHas 3aBUHCHMOCTb 3JIEKTPOIPOBOIHOCTH METAIOB H T10-
JynpoBOAHHKOB. YpoBeHb @epmu. P-n nepexoa. [1o1ynpoBoHHKOBBIC AHOBL.

43. OcHOBbBI (U3NKH aTOMHOI'O SApPa U HIEMEHTAPHBIX YacTHIL. XapaKTepHCTHKH aTOMHOIO siji-
pa. Moziean atomMHoro sapa. Macca 1 3Heprus CBsi3u s1pa. 3aKoHbl paiHOaKTHBHOIO pacnaja. Ajbda-,
Oerta- U raMmMa-u3IydeHHe. SlaepHbie peakini U 3aKOHbI coxpaHeHus. Peaxuns nenenus suep. en-
Has peakuus jgeisenus. Peaxums cuHTtesa aToMHBIX suaep. [IpoGiema yrnpaBaseMbiX TEpMOSIACPHBIX
peaknuii. Buabl B3anmoseiicTeuii M KI1accH(UKALMS dJIeMEHTapHbIX YacTHIL. MeTo bl perncTpari
yeMeHTapHbIX vacTHil. Koemuueckue ayun. Yactuiel # antiuuactiiel. Heifrpuno. Keapki.




5. OBPA3OBATEJIBHBIE TEXHOJIOI'HHA

JEKIIMOHHO-CEMHHApPCKas cucTeMa 00yUeHHs (TpalHlHOHHbBIE JTEKIHOHHbBIC, TIPAaKTHYECKHE H J1ado0-
pPaTOPHLIE 3aHATHA):

oOyueHHE B MajbIX Ipynmnax (BbIMOIHEHHE JadopaTopHbIX padoT B Ipynmax H3 JABYX MIH TPEx
yell0BeK):

MPUMEHCHHE MYJIBTHMEIHA TeXHOI0ruii (MpoBeieHHe JIEKIIHOHHbIX 3aHATHH ¢ MPHUMEHEHHEM KOM-
MBIOTEPHBIX MPE3EHTALHI U AeMOHCTPAIIHOHHBIX POJIHKOB C MOMOLIBIO IpoeKTOpa 1ian DBM):
HH(POPMALHOHHO-KOMMYHHKAIHMOHHBIE TeXHOTOIHH (TIpuMeHeHHe WHPOPMAUHOHHBIX TeXHOIOIHH
JUTSI MOHUTOPHHI'A TEKYUIEH YCneBaeMOCTH CTYICHTOB H KOHTPOJISE 3HAHMI):

6. OHEHOYHBIE CPEJCTBA 1JIS1 TEKYUIEI'O KOHTPOJISI YCIIEBAEMOCTH,
MMPOMEKYTOUYHOMH ATTECTAIIUH 1O HTOT'AM OCBOEHHNSI TUCHUATLINHBI U
VYEBHO-METO/IHYECKOE OBECIIEYEHUE CAMOCTOSITEJIbHON PABOTBI
CTYJIEHTOB

JlaGoparopHbie 3aHsTHS

B xoze Belmonnenns 1abopaTopHbIX padoT CTYICHT A0 1KEH

1. Beimoauute obs3aTesibHOE YHCI10 1ad0opaTopHBIX PadOT B COOTBETCTBHSA C rpaduKoM.

2. OhopMHTEL OTHETBI 110 BCEM BBINOIHEHHBIM J1a00paTOPHBIM padoTaM.

3. 3ammtuTe nabopatopHble padoTel. [Ipn 3ammrte Kakaoii BbINOIHEHHOH padOTHl CTYAEHT
J0JTKEH:

- 3HATh CYIIHOCTh (PH3HYECKOTO SABICHHA. HAOII0aeMOr0 B OKCIIEPHMEHTE, H TEOPHIO, Ha KOTO-
poii Gasupyercs pabora:

- HMEThb YETKOE I1pe/CTaB/IeHHe 00 IKCHEePUMEHTATBHONH YCTAHOBKE M anmapaTtype. METOAMKE
BBIMOJIHCHHS PAOOTHIL

- YMETh OLEHHUTh MOTPELTHOCTH H3MEPEHHIl.

Otyet no ;1adopaTopHOii padoTe J10/KeH ObITh TAKMM. YTOOBI KaXkblif CTYICHT. B3SIB €10, MOT
pazo0paThesi B CyTH paboThl H BOCIPOM3BECTH MOIy4YeHHbIH pe3yuibrar. [l nabopaTopHbix paboT
kaeapa oduielt 1 npuxiazHoil Gusukn (Oulld) BemyckaeT MeToAMuecKne MocodHA. KOTOpbIe pe-
TY.JISpHO OOHOBIISIFOTCS.

ITepevens madoparopubix pador
. Mccaenopanue pacnpeesieHust pe3yabTaToB PU3HYECKHX H3Mepenuit (1-1).
. M3yuenne AMHaMHUKH BpalaTebHOTO JBHKEHHS TBepaoro tena (1-3)
. Onpenenenne MOIYIsi CABHIA METAIIIOB METOI0M KPYTHIIbHBIX Kosiebauuii (1-9).
. Onpesienenne Ko3()GHUMEHTA BA3KOCTH KHAKOCTH W uncia Pefinosibaca METOIOM naiaioumero B
JKHIKOCTH Lapuka (2-2).
5. OnpesienieHne CKOPOCTH 3BYKa B BO3yXe U MOKaszartens aanadaTbl METOL0M CTOSHEH BOIHBI (2-3).
6. OnpeseneHns nokaszaresns aauadate! 115 Bo3yxa meto oM Kraemana u Jlesopma (2-7).
7. U3ydenne anexrpuyeckoro noss (3-1).
8. 3MepeHnne 2IeKTPHYECKHX COMPOTHBICHHH H YICIBHBIX CONPOTHBICHHIT MeTa710B (3-3).
9. M3mepenue HHIYKTHBHOCTH KaTynIKH 110 €€ peaKTHBHOMY W aKTHBHOMY COTIPOTHBICHHIO (4-2).
10. UccaenoBanne 71eKTpHYECKHX Koae0aHuii 3BYKOBOH HACTOTHI C [OMOIIBIO 3JEKTPOHHOrO Oc-
miutorpada (4-4).
11. Onpenenenne JTHHBI CBETOBOM BOHBI ¢ MOMOLILK0 Koel HpioToHa (3-3).
12. OnpeiesieHie UTHHBI CBETOBOIT BOIHBI MPH MOMOIIH AN(PAKUHOHHOH pelETKH (5-5).
13. Onpeaenenne nocrosinnoii Credana-bonpumana (6-1).
14. Uzyuenne BHeuHero gorodddexra (6-2).
15. OnpeaesieHe pe30HAHCHOI'O NOTEHIHATa BO30YIK/1eHus: atomMa MeTonom Ppanka-I'epra(6-3)
16. MU3yuenne teMneparypHoii 3aBHCHMOCTH CONPOTHBIICHHS MOIYTIPOBOIHUKOB (6-6).

B
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Boimoanenne pacuerno-rpaguyuecknx pador NeNe 1 —4,
Bropoii cemectp
PI'P Ne 1. Mexanuka. MoaexyiasipHas ¢usuxa i repmoaunamuka. (10 3anau)
PI'P Ne 2. DaexrpuyecTBO M NOCTOAHHLIH TOK. MarnetusM, Ontuka. (12 3aza4)
Tpernii cemectp
PI'P Ne3. Atomuas ¢pusuka (10 3a1a4)
PI'P Ned4. Kpanrosas n sinepuas usuka (10 3anay)
Meroanyeckue ykazanns kK PI'P. 3azaun u peureHust THMOBBIX 3a71a4. CIpaBOYHbIC MAaTepHAIbI BbI-
JAI0TCs TEKTOPOM B Havalle KaKJ10ro cemMecTpa.
Peiitnur-konTpo.an
Jl1s KoHTpO1st paboThI CTYICHTOR. & TAKKe U1 CTUMY/IHPOBAHMS CHCTEMATHUECKOTO H3YUSHHS KYpP-
ca (pU3HKH B TEUEHHE ceMecTpa IpeaycMOTpeHbl PeiTHHI-KOHTPOaH. OHH NPOBOAATCS B NMHChMEHHOI
thopme
Bonpocs! s nposejieHnst peiiTHHT-KOHTPo.1s1 (2cemectp)
Peiitnnr-kouTpoas Nel
Mexannka

1. Mexannueckoe aBHKEHHE Kak npocreiimas Gpopma asmkenns martepun. Cucrema orcyera. Pa-
JIMYC-BEKTOP.

2. MarepuaibHas To4ka (Hactuua). Tpaekropus. Paanyc kpuu3Hbl Tpacktopuu. Jlnneiinas cko-
pocTh H AHHeliHoe yekopeHne. [loctynarteisHOe ABHKEHHE TBEpAOTO Tea.

3. TanrenuuansHoe H HOpMaTLHOE YeKopeHus. CB3b M1y NTMHEHHBIMHM U YITIOBBIMH KHHEMa-
THYECKHUMH BeJTMYMHAMH.

4. Tlepsstit 3akoH Hpl0TOHA 1 NMOHATHE HHEPUHATLHOH cHCTeMbl oTcueTa. Bropoii 3akon HeloToHa
U TOHSTHE CHJIBL. MAacChl M MMIY.bca. YpaBHeHne apuxeHus. Tpernii 3akoH HeroToHa M nipejiens
ero NPUMEHHMOCTH.

5. Cucrema marepnaabHbIX ToueK. Llentp nHepumn (1eHTp Mace). Teopema 0 ABMKCHHH LIEHTpa
HHEPIIHH.

6. ITonatne abcomotHO TBepaoro Tena. Moment nnepuuu tena. Teopema IllTeitnepa.

7. MomeHT cuibl. MOMEHT HMIy/bca. YpaBHEHHE MOMEHTOB. YpaBHEHHE BpallaTebHOro [IBH-
JKeHHUSA TBEPAOro Tella OTHOCHTEIBHO HENOABHIKHOI OCH.

8. 3aKoH coXpaHeHHs HMITY.IbCA, 3aKOH COXPAHEHHS MOMEHTA HMIYJIbCA.

9. Pabota u sHEeprus B MexaHuke. DHeprusg KHHETHYECKas 1 MOTCHIMATBHA.

10. IMonsTe cntoBoro noms. CBA3b MeAILy NOTEHIHATLHOIN JHSpruei 1 CHIIOi.

11. 3aKoH coXpaHeHHs MEXaHHYECKOI IHeprum.

OcHoBBI MOJIERY. IIPHOI QU3HKH H TEPMOIHHAMHKH

1. Ilonstue wacanpHOTo rasa. MoeKy/IIpHO-KHHETHYECKOE TOIKOBaHHE TeMmneparypbl. Makpo-
CKOTMTHYECKHE MapaMeTpbl CHCTEMBI.

2. JlaBiieHHe raza ¢ TOYKHM 3peHHS MOJEKYISpHO-KHHeTHYecKoH TeopuH. OCHOBHOE ypaBHEHHE
MOJIEKYISIPHO-KHHETHYECKOH TEOPHH.

3. YpaBHeHHE COCTOAHNS HIealbHOro ra3a (ypasuenune Kianeiipona — MeHaeseesa).

4. OcHOBHBIE TEPMOAMHAMHYCCKHE MOHATHSA: BHYTPEHHSS dHEprug. padora. Terniaora. Y paBHEHHE
NEepPBOro Havyaza TepMOIMHAMHKH,

5. 3aBHCUMOCTb TEITOEMKOCTH HI€a/IbHOTO Tasa OT Bija nporecca. Padora. coBepiaemas razom
IpH H30MpoLeccax.

6. AnnadatHyeckuii nporiecc.

7. O0paTtuMble 1 HeoOpaTHMble TIpoLeccsl, Kpyrosoil nporece (LHKT).

8. uki Kapro u ero KITJI ans uneanbHoro rasa.

9. IlpuHnmn aeificTBHA TENJI0BOrO ABAraTe 1 M XOJI0AMIBHON MalIHHEL

10. DuTponus. 3aKkoH BO3pacTaHUs SHTPOINHH.

11. CratucTHyecKkHii Bec (TepMOAHMHAMHYECKas BepOATHOCTE). CTaTHCTHYECKOS TOIKOBAHHE BTO-
pOro Hayaita TePMOAMHAMHKH.
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PeliTHHr-KOHTPOIbL Ne2
DJIEKTPHYECTBO H MATHETH3M

1. 3akon Kyiona. HanpszkenHocTs anexTpocTatuyeckoro rnoms. Ilonsatue 1eKkTpocTaTHueckoro
nozis. [TpuHImn cyneprosuumu 3JeKTPUYECKuX 1oeil.

2. ITotok HampsikeHHOCTH. Teopema ["aycca asist 2;1eKTpocTaTHyecKoro mo:is B Bakyyme. [Ipume-
HeHHe TeopeMbl ['aycca a1s pacuera nosneit.

3. PaBora cu1 ameKTpocTaTHUecKoro nosast. LMpKynsius HanpsyKeHHOCTH 37eKTPOCTaTHYECKOTO
OJISL.

4, Tlorenunan. Pa3znocts noteHuuaaoB. CBsa3b MEKIY MOTEHIIMAIOM H HANpAKEHHOCTHIO 3JICK-
TPOCTATUHECKOTO TO151.

5. CBoOoanbIe M CBA3AHHBIC 3apsiiibl B BelecTBe. THIIbI AMIACKTPUKOB. MoHHAdA, 2IeKTpOHHAsS H
OpHEHTALIHOHHAS MOJISIPH3AILIIH.

6. IloaspusoBaHHOCTb. JIM3aeKTpHueckas BOCIPHHMYHBOCTL BELIECTBA M €€ 3aBHCHMOCTb OT
TeMIepaTyp.l.

7. Teopema T'aycea a5t 21€KTPUHYECKOTO MOJS B AMIISKTPHKE. DieKTpHueckoe cmetieHue. JIu-
3EKTPHYECKas MPOHHIIASMOCTh cpeabl. HanpsikeHHOCTE 2/1eKTPHYSCKOTO MO B JAHIICKTPHKE.

8. Pacnipenenenue 3apsa10B B IPOBOIHHKE.

9. DAGKTPOEMKOCTh YeJAMHCHHOIO MPOBOJAHMKA, CHCTEMBI ITPOBOIHHKOB U KOH/ICHCATOPA.

10, DHeprus 3apssKeHHBIX YeIHHEHHOrO NMPOBOIHHMKA, CHCTEMBI MPOBOIHHKOB H KOH/EHCATOPA.
DHeprug d1eKTpHuecKoro nosst. OdseMHas NI0THOCTH SHEPTHH 3IEKTPUUECKOTO MO,

11. XapakTepuCcTHKH HIEKTPHUYECKOTO TOKA M YCIOBHA €ro cyliecTBoBaHuA. PasHOCTb NMOTEHIIHA-
TI0B, JIEKTPOJBHIKYIIAS CHIIA, HAMPSKEHUE.

12. Knaccuueckas 2,1eKTpOHHAs TEOPHS 3IEKTPONPOBOAMMOCTH METAIIOB H €€ HeI0CTATOYHOCTh.

13. BeiBoza 3akonoB Oma 1 Jikoyv:1s — JIeHua u3 3/1eKTPOHHBIX 1Tpe/IcTaBIeHHI.

14. Bakon Amnepa. MaruntHas nuaykums. 3akon buo — Capapa. [londarne MarauTHOro no:s.
[TpunIMD cynepno3uIMd MarHHTHBIX 1oJ1eil. MarHHTHBIH MOMEHT.

15. Lupkyaauns BeKTOpa MarHHTHOH MHIYKUMH. 3aKoH noiaHoro toka. 19. JIBukenue 3apsikeH-
HBIX YACTHIL B YIeKTPHUYECKUX H MAarHUTHBIX MOJSNX.

16. [TousiTue MarHMTHOIO MOMEHTA aToMa.

17. Muxkpo- u MakpoToku. Moseky 1spHble TOKH. MarHnTHas BOCIPUHMYHBOCTH BEILECTBA.

18. 3aKoH 10JIHOTO TOKA T MArHUTHOTO 11018 B BeulecTBe. HanpsizkeHHOCTh MarHUTHOTO MO,
MarnuTHast TpOHHLIAEMOCTb cpeibl. MHIYKIMS MAarHHTHOTO 1M0JIA B BEILECTRE.

19. Onerr ®apages. Maruutelii norok. J1C unaykuun. OCHOBHOI 3aKOH 37€KTPOMAarHUTHOI
nuaykuud. Ipasuito Jlenua.

20. CaMOMHIYKIMS H B3aUMOUHAYKIHMS. MHIYKTHBHOCTE 1 B3aMHAas HHYKTHBHOCTb.

21. Dueprust MaruuTHOrO nosst. O0BeMHas MI0THOCTh YHEPTHM MArHUTHOTO OIS,

Peiitunr-koHTpo.b Ne3
Koaebanus u Bo.1HbI

1. CroGoanble 1 BhIHYKAeHHBIE Korebanus. ['apMoHnYecKkie MEXaHHYeCKHE Kole0anus 1 UX Xa-
PAKTepHUCTHKH.

2. DHeprug rapMOHHYECKHX MeXaHH4yecKHX KoieOauuii. [Tonsitne o rapMOHHUECKOM M aHrapMo-
HUYECKOM OCLIHILIATOPE.

3. CiojkeHie 0IHHAKOBO HAIpaBIeHHBIX FapMOHMYECKHX Kostedanmii. buenns.

4, C10oKeHHe B3aUMHO MEePHEHAHKYIAPHBIX TapMOHHYECKHX KosteGannit. Purypsl JInccaxky.

5. 3aryxaiomme Mexanndeckue komnebanus. Yacrora. koddduuueHT 3aryxaHus. aorapupmuye-
CKHI JTeKPEMEHT 3aTyXaHHs MeXaHUUYEeCKHX Ko.1e0aHuit.

6. BeiHyk/leHHbIe MexaHHuecKHe Komedanus. AMIINTyaa 1 (paza npu BbIHYKICHHBIX MeXaHH4e-
CKHX KOJIeOaHHsX.

7. Mexannyvecknii pesonanc. Pesonancueie kpuBbie. CooTHOMmEHNs Mekay (azaMu BbIHYKIAIO-
11eH CHIIBI H CKOPOCTH MPH MEXaHHYECKOM pe30HaHCe.

8. Mexanusm 00pa3oBaHHs MEXaHHYECKHX BOIH B ynpyroii cpeie. [Ipojonbusie u nonepeynsie
BO:.IHBL. BOosTHOBOE ypaBHEHHE H ero petieHue. ['apMOHHYECKHE BOJIHBI M UX XaPaKTePHCTHKH.

9. ®asoBast CKOPOCTb U AHCIIEpCHs BOTH. BOIHOBOIT NAKET M IPYIIOBast CKOPOCTh.



10. MousTtue o korepentHocTH, MuTepdheperuns BoiH. CTOAYHE BOIHDI.

11. KozeGarenbHblii KOHTYP. ["apMOHHYECKHE 2IeKTPOMArHHTHbIE KOJeDaHus H MX XapaKTepH-
CTHKH.

12. dapaneesckas ¥ MaKCBENJIOBCKas TPAKTOBKH SIBICHMS IEKTPOMArHHTHOH MHAYKUMH. TOK
CMELIEeHus.

13. Cucrema ypaBHeHHH MakcBe11a. DIeKTPOMArHUTHOE T10JE.

14. BoaHoBoe ypaBHeHHe /LIS 2IeKTPOMAarHUTHOrO 1ous U ero perienue. CKOpocTh pacnpoctpa-
HEHHSI 2ICKTPOMArHHTHBIX BOJIH B CPE/Iax.

15. OCHOBHBIE CBOICTBA /IEKTPOMArHHTHBIX BOIH. DHEPrusi H MOTOK IHEPTHH 3IEKTPOMArHHT-
HBIX BOTH. Bektop [NoitaTHHra. MMnyiase 21eKTpoMarHMTHOrO 1mois.

Onrnka

1. DaexTpomaruuTHas npupoaa ceeta. [IpuHunn ['ojirenca. 3aKoHbI OTPaKEHHS H TTPCIOMISHHS.
AOGCOMOTHBIH 1 OTHOCHTE IbHBII 1oKa3aTeu npesioMieHus. [lotHoe BHYTpeHHee OTpaKeHHe.

2. KorepeHTHOCTh U MOHOXPOMATHYHOCTH CBETOBBIX BOIH. BpeMeHHAs M MPOCTPAHCTBEHHASA KO-
repeHTHOCTh.
. OnTiyeckue JUTHHA MYTH | pasHoCThb Xo/1a. [10:10¢kl paBHOI TOMIIMHBI H PABHOTO HAKJIOHA.
. IMpununn INofirenca — Mpenensd. Metosl 300 Openes.
. Jludpaxinsg @payarodepa or GECKOHEUHO JHHHON TIPAMOI [11e/H.
. Audpakuus Gpayrrodepa Ha 0JHOMEPHO# A paKiiHoHHOI penieTke.

7. EcrecTBennbIit H noaspu3oBaHHbii ceet. [lospusanust npu oTpakeHUH W MperoMIeHnH. 3a-
KOH bprocrepa.

(o, W& I S 5 ]

Bonpoce! 1715 npoBejieHnsi peHTHHI-KOHTPOIsI (3cemecTp)
Peiitunr-konrpoas Nel

1. Temneparypa adcoiotHo yepHoro texa T = 6000 K. Ecan temnepartypy Te1a yMeHbIINTS B 2 pa-
3@, TO YHEPreTHYeCKast CBETHMOCTH adCOII0THO YEPHOIO Teaa

1) ymeHbmnTCs B 4 pasa 3) yBeanuuTes B 2 pasza

2) yBeauuuTes B 16 pas 4) ymeHblIHTCH B 16 pas
2. Ecim jutiHa BOJTHBI. COOTBETCTBYIOLIAA MAKCHUMYMY H3/1VUCHHS YMEHbUIMIACh B 4 pasa, TO TeMrie-
patypa abcoJIFOTHO YEPHOIo Tesa

1) yBeuuniace B 2 paza 3) yBeIMYHIIach B 4 pasa

2) yMeHblImnI1ach B 4 pasa 4) yMeHbLIHI1ACH B 2 pasa.
3. Ecam 3aUepHEHHVIO MJIACTHHKY. HA KOTOPYH MajaeT CBET, 3aMEHHTh HA 3€pKAIbHYIO TOH Ke
TIOMIAN, TO CBETOBOE JAaBICHHE

1) ocTaHeTcst HEU3MEHHBIM:  2) YMEHBIINTCS B 2 pasa: 3) yBeanunTes B 2 pasa.
4, DIEKTPOH B aToMe MEPexXOoUT H3 BO30YKICHHOTO COCTOSIHUSA ¢ dHeprueil £ B OCHOBHOE COCTOSI-
Hie ¢ sHeprueii £y. [1pn sTom nenyckaeres Gporon. Macca uenymennoro (GoToHa pasia

1) E! _En En i El - E1 ] Er_\ En _E1 = E| + En

2) 5 3) 4) 5)
¢ o he he ¢

5. Yacrora nagatomero Ha (OTOIIEMEHT U3IYHCHHsI YMeHbIIaeTcs BABOE. Bo CKOIBKO pa3 HYKHO

H3MEHHTH 3a/IepKHBAIOLICe HANpPsDKEHUE, ecld padoToll BBIXOIA IEKTPOHA W3 MaTepuaia (oroaie-

MEHTa MOKHO NpeHeOpeyn?

1) yBeauunTh B 2 paza:  3) YBEJIHYHUTh B J2 pas; S)octaBuTh 0€3 HIMEHEHHIT.

2) yMeHBLUUTD B 2 pa3a: 4) YMEHBIUHUTD B \5 pas:
6. Tlpu 3aMeHe OJHOrO MeTaslTa JAPYrHM JUTHHA BOJHBL COOTBETCTBYIOLIAs KpacHOli rpauuie ¢oro-
s(pdexra. ymenbluiaercs. Padora BeIXOIA 1St BTOPOro METa1l1a MO CPABHEHHIO ¢ paboToil BHIXO/A
JU1sE TIEPBOTO

1) yRenmunIach: 2) YMEHBUINIIACK: 3) HE H3MEHNIACh.
7. Onerrer CTOZI@TOBA 110 HCCIEA0BAHUIO B3aHMO,ISHCTBHS U3IYUCHHS ¢ MeTA/LIIaMU:

1) no3BosHIN ONpPEeeINTh PasMepsl f1pa;

2) NOATBEPAH/IH KBAHTOBYIO IIPHPOLY HU3TYUCHHS!

3) NOATBEPANIH HATHYHE BOTHOBBIX CBOHCTB Y 3J1€KTPOHOB!

4) noATBEPAMH.IH FHIIOTE3Y O JAUCKPETHOM CIEKTPE JHEPTUHU MIEKTPOHOB B aTOMax.
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8. B addpexre Komnrona poton

1) BLIOMBAET 37EKTPOH € OBEPXHOCTH BELICCTBA:

2) mepeaeT 3NEKTPOHY YacTh YHEPIUH NIPH YIIPYTOM CTOJIKHOBEHHH:

3) nepenaeT NEKTPOHY HaCTh IHEPIUHU IPH HEYIPYTOM CTOJIKHOBEHHH.
9. Onsrtel ®panka u ['epna no MccaeA0BaHUIO IIEKTPHUECKOTO pa3psijia B napax pryTH:

1) no3BoIMM ONMpEeTHTD pa3Mepsbl A1pa;

2) noaTBepAMIH KBAHTOBYIO NPHPOIY H3IyYEHUS:

3) NOATBEPAMIIN HATTHYHME BOJIHOBBIX CBOHCTB Y 371eKTPOHOB:

4) MoATBEPAUIH THIIOTE3Y O AHCKPETHOM CMEKTPE YHEPrHH ITEKTPOHOB B ATOMAX.
10. Ha pucynke n300paeHbl CTallMOHAPHBIE OPOMTHI aToMa BOJOPOIA COIJacHO Mozeau bopa. a
TAK/KE YCJIOBHO H300pPazKeHbl [1EPEX0/Ibl 2JIEKTPOHA ¢ O/IHOH CTallMOHAPHOH OPOUTHI HA JAPYIYIO, CO-
MPOBOKAAIOIIHECH H3/IydEHHEM KBaHTa dHepruu. B yisTpaduoneroBoii obractu cnektpa 3TH nepe-
xopl AaroT ceputo Jlaitmana, B Buammoii — cepuio baibmepa. B uH(pakpacHoii — cepuio Ilamena.
HanGobuieif yactoTe KBaHTa B BUIMMOI 00/1ACTH CTIEKTPA COOTBETCTBYET MEPEXo;l

(¥'5]

Iyn=4—>n=
2)n=3—->n=2

HIn=5—-n=2
Hhn=5—-n=1

11. B Teopun bopa panuyc n-oit KpyroBoii opOHTEI /ISKTPOHA B aTOME BO,/10p0OIa BBIpakaeTcs yepes
2
paauyc nepBoit opouTel Gpopmyaoii: 7, =717 1, Onpedenure, Kak H3MEHACTCS KITHETHYECKAs JHEep-
TUA 2JIEKTPOHA MIPH MEPEX0Ie ¢ TPEThEii OPOHTHI HA NEPBYIO.
1) yBeamuuBaetcs B 9 pas 4) ymeHb1aeTCA B 3 pasa
2) ymenbluaeTes B 9 pa3 5) He MeHgeTces
3) yBennuuBaerTcs B 3 pasa
12. Onerret JleBuccona u J[xepmepa 1o angpakiuu Ha KpHCTALIax:
1) MO3BOJIHIIH ONIPEACIHTE pa3Mephl spa:
2) NOATBEPIHIIH KBAHTOBYIO IIPHPOIY H3IIYUEHHS:
3) noATBEPANIH HAIHYHE BOJHOBBIX CBOHCTB Y 37€KTPOHOB;
4) MoATBEPAH/IH THIIOTE3Y O JAHCKPETHOM CIEKTPe JHEPruH JICKTPOHOB B aTOMaXx.
13. CpaBuuTe I'THHY BOJHBI ¢ Bpoiins % ; U1 IapHKa maccoif m = 0.2 r 1 npoToHa Maccoil m =
L,
-2
1,67-10™" K, HMEIOIIX OXHHAKOBBIE CKOPOCTIL.
- - g - = *2 o) '3
1) 6.57-107% 2) 8.35:10° 3) 6.57:10°* 4)8.35-107

Peiitunr-roarpo.an Ne2
1. Craunonapueiv ypasHenuewm Llpennrepa 1s 21€KTpOHA B BOJIOPOIONOI00HOM aToMe ABISETCS
ypaBHEHHE

v dy _ri:Ew:O
d’x h’
/ 2N
3)V:w 2m | 1 'Z—t'—JW:O
L dre, r
3) o2 2 ( mex*
Vo +— —;— =0
e\ 2
4) v? w+—-—E =0
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2. Ecii v — GyHKIHS HMEET BH/I, YKa3aHHbIH Ha PUCYHKE. TO BEPOATHOCTh OOHAPY/KHTH IEKTPOH Ha

L L
y4acTKe 5 <X < pasHa

A 1) %
z)y2
\/ 3)Y

4)%

3. B xakom ciayuae SHepreTHUECKHil CIeKTp 3IeKTPOHA CIUIONIHOI?
1) 2neKTpoH B MOTEHIIHATBHOMH SIME IHPHHOIH 10w
2) 2JIeKTPOH B aToMe
3) 27I€KTPOH B MOJIEKY.Ie BOI0PO/1a
4) cBOGOAHDII DIEKTPOH.
4. MakcuMaTbHOE 3HAYEHHE IPOEKLHH MOMEHTa HMIyJIbca 37IeKTpOHA. Haxoasmerocs B f-
COCTOSIHMH. Ha HANpaB/IeHHe BHELIHET0 MArHUTHOTO 110151 PaBHO
Dh: 2)2h: 3)3h: 4)4h.
5. CKOJIBKO Pa3IHYHBIX COCTOSHHIT MOKET HMETh 37€KTPOH C I71aBHBIM KBAHTOBBIM YHCIOM n = 47
1)15:  2)48: 3)32: 4)54.
6. OnpeneanTh aTOM. Y KOTOPOTO B OCHOBHOM cocTostHuM 3anoanedst K, L, M — cion n 8 N — ciioe
PACIO0KEHbl 7 91EKTPOHOB.
1)Cl: 2)Ge: 3)Br: 4)Ti.
7. J11st HYKJIOHOB BEPHBIMH SIBISIOTCS CIEAVIOUIHE YTBEPIKACHMS

1) npoToH 0611a1aeT 3apsIoM. PaBHbIM € :
2) CHH HEHTPOHA MEHBIIIE CITHHA IPOTOHA:
3) Macchl HYK/IOHOB TTPAaKTHYECKH OJHHAKOBBI.
8. UeM MeHbllIe IHEPrHs CBA3M 4/1pa. TeM
1) Gonbime y Hero jaedexT macc:
2) MEHBLIYIO padOTy HYKHO COBEPIINTb, YTOOb! PA3ACIUTh ITO SIPO HA OT/IEIbHbIC HYKIOHBIL
3) Goiblne SHEpPruy BBIICINTCS NTPU PACHajie dTOro Aapa Ha OTAe/IbHbIC HYKIOHBI.
4) MeHbLIE ero JHEPrus MOKoM:
5) MEHBIIE JHEPrHH BbLACINTCS B PCAKIHH TEPMOSIEPHOTO CHHTE3a 9TOro fA1pa ¢ APYTrHMH
AIpaMH.
9. Ilpn a-pacnaze
1) 3apsiz spa He N3MEHHTCSI, Macea s1pa yMeHbIIaeTes Ha 4 a.e.M..
2) 3apsia siapa YMeHbLIaeTes Ha 2e. Macca s1pa YMeHblIaeTcs Ha 4 a.e.M..
3) 3apsana 4apa yMeHbLIaeTesa Ha 2¢, Macca A1pa HE MeHSETCA:
4) zapsa sijpa yMEHbIIaeTes Ha 4¢, Macca sapa yMeHblIaeTes Ha 2 a.e.M.
10. Kakas 107151 paanOaKTHBHBEIX aTOMOB OCTaHETCA HE pacnaBLieiics dyepe3 HHTEPBal BPEMEeHH. pas-
HbII IBYM IIEpHO/IaM [0.1ypacrnajia
50% 67% 33% 75% 25% 7
11. CkoipKO ©- ¥ [- pacmaioB IOMKHO MPOM3OHTH. YTOObI HECTAOMIIBHBIH  H30TON aMepHiHs

241

- u 209 o - a
95 A”? [IpeBpaTHIICH B CTAaoOHIBHBIM H30TOI BUHCMYTA 83 B! 2

1)8aundp 3) 6ausp

2)9au3p 4Y7aul3p
12. Slapo asora N 3axBaTHIO @ -4acTHILY [;He) H HCIYCTHIO TPOTOH. S1Apo Kakoro anemeHTa 0o-
pasoBasioch?

DYF 20 3HSF HE0 S5IN

s
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13. Sapo Gepwnaus |, Be. nor;iotus Aefitpon | H . upespamaercs B 81po 6opa o B . Kakas yactuua
IPH 3TOM BeIOpackiBaeTcs?

p 2)n ) a 4) e 5) ucryckaercsi y -KBaHT
14. B nopsjike BO3pacTaHHsi HHTCHCHBHOCTH (DyHIaMEHTAIbHbIC B3aUMOISHCTBHS PacIoiaraloTes
caeayrommm odpazom

1) 21eKTPOMArHUTHOE, ¢1ad0€, IPaBUTALHOHHOE, CHIIBHOE:

2) craboe. cHIbHOE, FPABHTALIHOHHOE, YIeKTPOMArHHTHOE:

3) 271eKTPOMarHMTHOE, FPaBHTALHOHHOE. C.1a00¢. CHIBHOE:

4) rpaBHTallHOHHOE, ClIad0e., IEKTPOMATHHTHOE, CHIIBHOE,

Peiitnur-xonrpoan Ne3

1. Cpeia Ha3bpIBaeTCs AKTHBHOI. €C/IH OHA

1) MOJHOCTHIO MOTTIOIIACT MAAIOLIeE HA Hee H3TyUeHHE:

2) MOIHOCTBHIO PACCEHBACT [1a1al0LIEE Ha Hee H3TYYCHHE:

3) yCHAMBAET Majlalolee Ha Hee H3yUYCHHE.
2. Cucrema HakaukH Jazepa rno3BosseT

1) coznarh HHBEPCHYIO HACEICHHOCThL B aKTHBHOIH cpeJie:

2) BbI3BaTh BBIHYKICHHOE H3J1YYeHHE (DOTOHOB:

3) obecneunTh BBICOKYIO KOrePEeHTHOCTD JIA3ePHOTO H3IYUEHHS.
3. PaccMOTpUM /1B KBAHTOBBIX COCTOSIHUS. B KOTOPBIX HAXO/HTCS CHCTEMA aTOMOB, € JHEprUamMn £
u £, npudem £>> E. Cuctema Oy/1eT HaXOAHTLCSH B COCTOSIHMH C HHBEPCHOI HACEIEHHOCTBIO. eC T
guc1o atomoB N; ¢ aHeprueii £) Oyvaer

1) paBHo unciy aromoB N> ¢ sHeprueif £:

2) MeHble, yem N:

3) 6oabure. yem Ns.
4. [Mpunun Mayan cnpaseanus

1) A5 BeceX TOKICCTBECHHBIX YaCTHIl KBAHTOBOMEXAHHYECKOH CHCTEMbI:

2) A5t CHCTeMbI TOKIECTBEHHbIX DO30HOB:

3) Au1st CHCTEMbBI TOKISCTBEHHBIX ()epPMHOHOB.
5. lenenue yacTuil Ha 0030HBI H (PEPMHOHBI ONIpeIeseTCs

1) TOBKO ri1aBHBIM KBAHTOBBIM YHCIOM 11;

2) TOABKO OPOHTATBHBIM KBAaHTOBBIM YHCITOM /:

3) CIIHHOBBIM KBAHTOBBLIM YHCIIOM M1

4) opOHTATBHBIM / 1 MATHHTHBIM 171 KBAHTOBBIMU YHCTAMH,
6. 3aBHCUMOCTE MOJISPHOI Tena0eMKOCTH €y XHMHYECKH NMPOCTBIX TBEPABIX TET OT TEMIEpaTypsl
TnpejcTaBieHa Ha rpaduke

1) 2) 3) 4)

" y 25
7. Ten1oeMKoCTh cHeTeMbl. cocToAuieif u3 N = 107" KiaccHYecKuX TPEXMEPHBIX HE3aBUCHMBIX rap-
MOHHYECKHX ocuH1asTopoB rpu remreparype T = 300 K, pasna
1) 414 Ta/K: 2) 4014 JIw/K: 3) 1242 /Iw/K: 4) 41.4 xJIx/K.
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8. JleGaii moayuns1 TEOPETHUECKYIO 3aBHCHMOCTb MOJSIpHOI Ten:ioeMkocTH Cyy OT TeMmreparypsl,
paccMaTpuBas KPUCTALTHUECKYIO PELIETKY Kak

1) cucTeMy HEB3aHMOACHCTBYIOIIMX YaCTHIL, COBEPLIAIOLIUX TEINJIOBbIE KO/IeOaHHs ¢ pa3iny-
HBIMH HaCTOTaMH:

2) CHCTEMY CBSI3aHHBIX YACTHIL. COBEPIUIAIOIINX TEMI0BbIe KOI1eOaHus C OIHHAKOBBIMH HaCTO-
TaMH:

3) cHcTeMy CBS3aHHBIX YacTHIL. COBEPHIAIOUIMX TEMIOBbIe KOJeOaHHs ¢ pa3iIHuyHBIMH YacTo-
TaMH:

4) cucteMy HEB3aHMO/CHCTBYIOLIMX YACTHIL. COBEPILIAIOILNX TEILTOBbIE KoJ1ebaHus ¢ 0/ 1MHa-
KOBBIMM HaCTOTAMH.

9. BazenTHas 30Ha cOOCTBEHHBIX TIOJIVIIPOBOIHHKOR

1) HacTHYHO 3aHATa ICKTPOHAMH,
2) MOJIHOCTBIO 3aHATA ICKTPOHAMH:
3) nepexpbIiBaeTes co CBOOOAHOM 30HOI BO30YIKIEHHBIX JHEPTHIL.

10. C yBennueHneM TeMIneparypbl 21€KTPONPOBOAHOCTD 1101y IIPOBOTHHKOB

1517

12

13.

14,

1) yBennunBaercs: 2) VMEHBILAEeTCS ! 3) He MECHSRTCH.
B o0nacTi HU3KHX TeMMeparyp y MoIyIpoOBOIHHKOB peod.1azaeTt
1) ABIpOUHas NPOBOAMMOCTD: 3) 31eKTPOHHAs IPOBOAMMOCTD;
2) coGCTBEHHAS TIPOBOAMMOCTE:  4) IpHMECHas NPOBOIHMOCTE.
Peakumss g~ — e +v_+Vv, He MOKET HATH H3-3a HAPYIICHHS 3aKOHA COXPaHEHHS

1) CIMHOBOTO MOMEHTA HMITYJIbCA:
2) NeNTOHHOTrO 3apsa;
3) 27eKTPHYECKOro 3apsia.
3aKOHOM COXPAHEHHA MIEKTPHUECKOTO 3apsia 3anpelieHa peakins

1) i —vie #W, %V, 3) n+v, > p+e’
2y n+p—ore +v, 4) V0> p+ s

M3 npuBeaeHHBIX CXeM B3aHMOIIPEBPAIIeHHI YaCTHI aHHUTHIISLHH COOTBETCTBYET
7" >y+y pont+e +v, K'>n +x° e +e >+,

Bonpocel, Bxoasine B 9K3aMeHaUHoOHHbIe OIIeTh (2 cemecTp)
Mexanukra
1. Mexannyeckoe aBukenue. Marepuaibhas Touka. Cucrema orcuera. Ilpunmmn oTHocHTe b=
noctu I'aauses.
2. Tpaexrtopus. I1yTe # nepemelteHue.
3. [Toctynarepnoe asuxenue. Ckopocth. PaBHOMEPHOE H HEPABHOMEPHOE JIBHIKEHHE.
4. TanreHnHaIbLHOE H HOPMATILHOE YCKOpeHHs. PaBHonepeMeHHOe JIBHIKEHHE.
5. BpawarensHoe aBukenne. KnHemarnka Bpaiare;1bHOro JIBHKEHHUS.
6. 3akoubl HetoTona. MHepunaibHble CHCTEMBI OTCHETA.
7. Umnyasc. 3aKOH COXPaHEHHS HMITYIbca MEXaHHUYECKO# cucTembl. [leHTp Mace U 3aKOH ero
JIBHKEHHS.
8. Henuepumnaibble cHCTEMbI 0TCHeTa. AGCOMIOTHOE H OTHOCHTE: TbHOE ABHIKeHHE. CHITbl HHEPIHH.
9. Llentpobexnas cuna unepunu. Cuna Kopuosmca.
10. Mexannyeckas sueprus. Pabora. MounocTs.
11. Kunernueckas u noteHunanbHas SHepruu. Padora cui B NOTEHIIMAIBHOM T1011€.
12. 3aK0H cOXpaHeHUs YHCPrUu
13. AGcomtoTHO TBepaoe Te10. MomenT unepunn terna. Teopema lllteiinepa.
14. MomeHT cHibl. MoMeHT uMILysibca. YpaBHEHHE MOMEHTOB. YpaBHEHHe AMHAMHKH Bpalla-
TEJIBHOIO ABH/KEHHS TBEP/I0TO TE€Ia OTHOCHTE/ILHO HEMO,IBUIKHOI OCH.
MexaHnngeckue I\"O.’lCGﬂHlISI H BOJTHBI
15. lapmonHueckie KoeOaHust H HX XapaKTEPHCTHKH.
16. MexannueckHe rapMOHHUYECKHe KO1edauus: NPY)KUHHBIH 1 MaTeMaTHYeCKHH MasTHHKH.
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17. ®uznyeckuii mastHuk. [IpuBegeHHas AauHa (HU3NYECKOro MasTHHKA.
18 3aryxarouue kosedanus. JlekpeMeHT 3aTyXaHus.
19. BeinyskaeHHble Konedauus. PesoHanc.
20. IlpoaoapHble U MOMEpPEUHbIE BOIHBL ['apMOHHHECKHE BOJIHBI M MX XapakTepHCTHKH. BoaHo-
BO#1 (DPOHT.
21. Boanosoe ypaBHeHue. Da3oBas CKOPOCTb.
22, Ipunuun cyneprnosuuun. Korepentuocts. Untepdepeniius Bonn. CTosuHe BOIHEBL
OcHOBBI MOJTERY.ISIPHOI GH3HKH H TEPMOAHHAMHKH

23, MosnekyIapHO-KUHETHYEeCKast TeOpus naea1bHoro raza. CTaTHCTHYECKHI 1 TepMOAHHAMHYE-
CKHIT METO/bI.
24. OnbITHBIC 3aKOHBI HAATLHOrO ra3a. Y paBHeHHe COCTOSHNS H1€aIbHOTO rasa.
25. OCHOBHOE YpaBHEHHE MOIEKY IAPHO-KHHETHYECKOH TEOPHH HIea1LHOIO rasa.
26. Ynco creneneii ¢cBodobl. 3aKOH paBHOpacTIpe/Ie/IcHUs dHeprun. BHYTpeHHSs dHeprus Hie-
albHOrO rasa.
27. Pacnpenenenue Maxcgenna. CpeiHHe CKOPOCTH MOJIEKYIL.
28. bapomerpuueckas (opmyiaa. Pacnpezenenue boabunvana. Pacnpeaeinenne Makcepenia-
bonbivana.
29. OCHOBHBIE TEPMOHHAMHYECKHE MOHSATHS: BHYTPEHHSS dHEprus. paboTa. Tel10Ta. TenjioeM-
KOCTb.
30. Tleppoe Hauano TepmoanHaMuku. [Tpnvenenne nepBoro Havana TePMOIHHAMHKH K H30MIMPO-
eccam.
31. Anuabarnueckuil npouecc. Ypaeuenue [lyaccona.
32. OGparumbie H HeoOpaTHMbIe mporiecchl. Kpyrogoii mpotecc.
33. DHTponHs. 3aKOH BO3pacTaHHs YHTPOINHH.
34. TennoBsie asuratean. Bropoe nauvaio tepmoannamuki. Koagduunent noaessoro aeficteus
TEIITOBOIO JABHIATE 14,
35. Iluxa Kapno.

3.’18!\“TPII‘{QCTBO H MATHCTH3M
36. Daextpuueckoe nose. 3akod Kytouna. Hanpsaxennocts noss.
37. TloTok BeKTOpa HAIPSIKEHHOCTH AIeKTpocTaTHyecKkoro mons. Teopema ["aycca.
38. Pabotra cun snekTpocratnyeckoro noss. [TupKyasuus HanpsKeHHOCTH 371€KTPOCTaTHIECKOro
oJas.
39. Tlotenunasn. Pasnocth noteHuHanos. CBsi3b MEKIY MOTEHUMATIOM H HAMPSKEHHOCTHIO 2J1€K-
TPOCTATHYECKOTO T1O51.
40. DaexTpuueckuii 1nnoab. JumoasHeiii moment. [lorenuman aumnons.
41. Tunsr auanexrpuxos. MonHas. 371eKTpoHHas W OpuEHTAUMOHHAs nomspusanuu. [loaspuso-
BaHHOCTb.
42, Teopema I'aycca 15t 27€KTPHUYECKOTO OIS B IMIJISKTPHKE, DISKTPHUECKOE CMELICHHE.
43, Pacnipesienienyie ¢BOOOIHBIX 3apsi10B B NIPOBOAHUKE.
44, DIeKTPOEMKOCTh YEeAHHEHHOT0 MpoBoAHNKa. KonaeHcatopbl. EMKOCTS 11710CKOT0 KOHACATOpA.
45. DHeprus cucTeMbl 3aps10B, YEAHNHEHHOrO MPOBOAHHKA H KOHJCHCATOpA. DHEPrus 31eKTpo-
CTAaTHYCCKOI'O 110.14.
46. DiexTpHyeckHii ToK. DiIeKTpoaBHKyLIasa cuia. Hanpskenne.
47. 3akon Oma. Pabora u MoutHocTb Toka. 3akoH Jxoyis-Jlenua.
48. Maruutnoe no;e. Cuna Ammepa u cuia Jlopenna.
49. 3axkon buo-Casapa-Jlaniaca. [TpuHIHIT cyneprio3HIIHH MArHUTHBIX MOIEH.
50. Iupkynsiuust BeKTopa MarHuTHOI HHAYyKIMK. [ToToK BexkTopa MarHuTHOH uHaykuuu. Teope-
Mma laycca 219 MAarHHTHOIO MOJIs.
51. MaruutHoe nose B BenecTse. MarHUTHBIH MOMEHT aroma. 3akOH MOJIHOTO TOKA LIS Mmar-
HUTHOTO MOJI51 B BEIIECTBE.
52. DnextpomaruntHas unaykums. Cavouuaykis. OCHOBHOI 3aKOH 2IEKTPOMArHUTHOM HH-
aykund, [pasuno Jlenua.
53. Cucrema ypaBuenuii Makcseruia. DiIeKTpoMarHHTHOE MOTE.
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Onrtuka

54. 3aKoHbl OTPaKEHHUS H NPEJTOMICHUS IEKTPOMArHUTHBIX BOIH. AGCOIIOTHBIH U OTHOCHTEb-
HBIH moKasaresu npeiozMiacHus. [101Hoe BHYTpeHHee OTpakeHue.
55. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTb CBETOBBIX BOJIH. OnTHueckas /JmuHa nytH, UuTtepde-
pEHLUS CBETA.
56. Ios0chkl paBHOI TOJILIHHBI H PABHOTO HAK/IOHA.
57. Tlpunuun I'toiirenca- @penens. Metoj 300 OpeHers.
58. Oudpakuus Opaynrodepa.

Bonpocsl, BXxoasine B yK3aMeHAHOHHbIE O11eThI (3 cemectp)
1. Tennosoe u3;1yuenue. PapHosecHoe u3nyuenue. XapakTepHCTHKU TEIIOBOIO H3TyYEHUS.
2. ABcomoTHo ueproe Tes1o. 3akon Kupxroda. 3akon Credana-bonsimvana u 3akon Buna.
3. Pacnipesienienne sHepruu B criektpe adcoIt0THO YepHoro Teia. Popmyna Pates-/lxunca. Vib-
Tpaduo.ieToBas KaracTpoda.
4. Ksantopas runoresa u popmyna [Tianka
. Breunnit gorosrexrpuueckiit s dext u ero 3akonsl. MOTOHLI.
. D¢ ¢pexr KommrToHa 1 ero Teopmsi.
. Mozeas aroma Pesepdopaa. IMoctynatst bopa. ATom Bojgopoa.
. M'unotesa ne bpoitns. DkenepuMeHTaIbHOE MOIATBEPKACHHE BOJIHOBBIX CBOICTB MUKPOUYACTHIL,
. CooTHOIIEHHE HEOPEACTIeHHOCTEH,
10. Bo:iHoBast (pyHKIHA. €€ CBOHCTBA H CTATHCTHYECKHIT CMBIC.L.
11. Hecranmonapuoe ypasuenue Illpeaunrepa.
12. Craunonapuoe ypasuenue llpeanurepa.
13. YacTuna B noTeHUHATLHOIT sMe.
14. TIpoxoskaeHne yacTHIlbl Yepes MOTCHINATLHBIH Oapbep.
15. KBanTOBBIi rapMOHUYECKHH OCTTHILTATOP.
16. VYpasuenue Illpennnrepa a1 d1eKTpoHa B atoMe BoJopoja. [71aBHOe. opOHTaIbHOE U Mar-
HMTHOE KBAaHTOBBIC YHC.IA.
17. KBaHTOBaHKEe HEPIrHH TEKTPOHA B aTOMe Bo/10po1a. CieKTp atoMa BOIOPO/A..
18. OpOuTanpHblil 1 MArHUTHBIT MOMEHT JIEKTPOHA.
19. CobcrBennblii MeXaHHYECKHIT MOMEHT HMITYJIbca d7eKTpoHa (cnuH). CrMHOBBIA MarHHTHBII
MOMEHT 1eKTpoHa. CITHHOBOE H MArHUTHOE CTHHOBOE KBaHTOBbIe Huciaa. Onbir IlTepra 1 [Nepraxa.
20. Hpuuumn 3anpera [ayam. [lepuomnueckas cucrema s1emenToB MeHeeena.
21, Tloriowenue, cnoHTaHHOe H HHAYLHpOBaHHOE u3iydyenue. Kosdduumnentsr Ditnurreiina.
22. Jlazepol. [IpuHunn aelicTBiis ja3epos.
23. Kulacenueckast reopus teroeMkoctH. 3axon Jlrononra u [TTu.
24. KBaHTOBast TEOPHs TEIIOEMKOCTH DiHIITEIHA.
25. Teopus tentoemxocth Jlebast. QOHOHBI.
26. Bosownsl u (hepymuonsl. [Tonstie 0 KBaHTOBBIX cTaTHCTHKAX Bose-Ditnimreiina u Oepmu-/lnpaka.
27. DuepreTHYecKHe 30Hbl B KpHCTALTAX.
28. PacnpesesieHHe 2JEKTPOHOB MO JHepreTHUecknM 3oHaM. Knaccudukaimsa TBepasiX Tell Ha
METALIBL. MTOTYIPOBOAHHKH H AHIIEKTPHKH.
29, CoGcTBeHHAas H IPUMECHAS MPOBOINMOCTH MOJIVIIPOBOIHHKOB.
30. DeKTPONPOBOAHOCTEL TBEPABIX Te1. TeMrnepaTypHas 3aBHCHMOCTH 3JICKTPOIPOBOIHOCTH Me-
TA/IJIOB H MOJIYTIPOBO/IHHKOB. YpoBeHnb @epmu.
31. P-n nepexoxa. ITo:1ynpoBOAHHKOBBIE AHOBI.
32. XapakTepHCTHKH aTOMHOrO g1pa. Mo/iean aToMHOro sapa. Macca u sHeprust CBa3u siipa.
33. 3aKoHb! paJAHOAKTHBHOIO pacnajia. Alb(a-. 0eTa- H raMva-u3/iyuyeHHe.
34. SlnepHble peakiMH H 3aKOHbI cOXpaHeHHs. Peakis jesienns siaep. Llennag peaxius jgesieHus.
35. Peaxkuus cuntesa aToMHBIX siiep. [TpoGiema ynpapasieMbIX TEPMOSICPHBIN peakiiuii.
36. Buasl B3aumojeiicTBHIE 1 KaaccHBUKALIS 3JeMEHTaPHBIX YaCTHIL,
37. MeTo1p1 perucTpanny snemMeHTapHeIx dacTuil. KocMuueckue jayyu.
Yactuuel 1 antuyacTHusl. Helitpuno. Kpapku.

O 00 =] Oy Lh
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Bonpocsr 1 Tembl 1st camoctosiTeabHol padotel (CPC)
2 cemecTp

. B uem pazinine MEKIy HHEPHUHATBHBIMH H HEHHEPLHATHHBIMY CHCTEMaMHU oTcyeTa?
. Chopmyaupyiite npHHUHN OTHOCHTE IbHOCTH ["amnes.
. Chopmymupyiite Teopemy Illteiinepa. BeraucinTe MOMEHT HHEPLMH JHCKA. LHIIHHIpA.
. ChopmynnpyiiTe 3aKoHbI coXpaHeHHst B MexaHnke. Kakue cBOICTBa MPOCTPAHCTBA M BpeMeHH
CBS3aHbI ¢ ITHMH 3aKOHaMH?
5. B yeMm 3akirovaeTcst MPHHIMI OTHOCHTEIBHOCTH DHHLITEHHA?
6. B uem pasziune MOJIEKY.IIPHO-KHHETHYECKOTO H TePMOAHHAMHUYECKOTO METOI0B?
7. 3anummte ypaBHeHune Ban-nep-Baansca an1s peansHoro rasa. B wem otinume peasbHOro rasa oT
HaeanbHOro?
8. Uto Takoe MOBEpPXHOCTHOE HATS/KEHHE JKHIAKOCTH?
9. ®aszosble paBHOBecHs H (a3oBble nepexoasl. Paswl BemecTBa. YeioBus pasHosecHs (as. Menape-
HHE M KoHaeHcaums. [T1aBrenne u kpuctanzauus. Ypasnenne Knaneitpona — Kiaysuyca, ®aszo-
Bas auarpamma (amarpamma cocrosuus). Tpoiinas Touka.
10. Dnementsl pusnyeckoii kunetuku. Ilonsarue o dusmueckoii kunernke. HepasHoBecHbie cHCTe-
Mbl. Bpems penakcaunn. fnenus nepenoca. Juddysus. Koabdnuuent anddyszun. Temronposo-
Hocth., Koappuunent tenaonposoanocT. Bsaskocts (BHyTpeHHee Tpenue). Koadduumnent ssasko-
CTH. /luHaMHYecKas N KHHeMaTH4YeCKas BA3KOCTb.
11. INepeuncinte BHabl aedopmatmii TBepabix Tex. Chopmyaupyiite 3akon I'yka. Yto sBuseres Me-
poii aedopmarnmii?
12. YT0 TaKoe NOJINTPONHbIE MPOLECCH?
13. B uem cOCTOMT CTATUCTHYECKOE TOJIKOBAHHE BTOPOT0 HAaYala TEPMOIMHAMHKH.
14. Kakne maremMaTH4yecKHe onepaTophbl HCMOIL3YIOT IPH OMHCAHHH CKATAPHBIX H BEKTOPHBIX 1101€kt
B (huzmxe?
15. TlepeunciiuTe XapakTepHCTHKH IEKTPOCTATHYECKOI'O 11018 | AaliTe UM OnpeaeieHue.
16. Kakue noas Ha3pBaOT noteHnMaIbHbIMH? KakoBa CBA3b MEKIY CHIOBBIMH H SHEPTETHYECKHMHU
XapaKTepHCTHKaMH CHIIOBOTO 1MOJIs?
17. Kakue BeLecTBa Ha3bIBAIOT CETHETOINEKTPUKAMHU ?
18. I'paHuynble yCIOBHS TS HICKTPHUECKOrO IO HA rpaHHUlle pasjelia “TMPOBOIHHK-BAKyyM
“IIPOBOAHUK-AMIIEKTPHK , “THIIEKTPHK — AUIIEKTPHK
19. DnemeHTs (PU3HYECKOH ITEKTPOHHKH, DIEKTPHUSCKHIT TOK B BaKyyMe. DJISKTPOHHAS IMHCCHS.
Pabota BeIX07a 271€KTPOHOB M3 MeTa/ura. DiIeKTpHuecknii Tok B rase. [Tpoueccsl HoHM3aLNH U pe-
komOuHauuu. Padora wonnszaumu. [Torenunan wonnsaunn. Yiaapuas uonusainus. Hecamocrosresb-
Hbli rasoBslii paspsaa. CaMocTosTenbHbIH ra3oBblii paspsia. Boasr-amnepHas XapakTepucTHKA raso-
BOI'0 paspsiia. Buibl pa3psaos.
20. Tl1aszma. Tlonstue o naazme. CrnocoOk! co3tanua naasmbel. HuskoremneparypHad niasma u ee
npuMeHenHre. BeicokoTemnepartypHas Iaasma.
21. JIpmzKeHHe 3apsKeHHOH YacTHIIBI B 271K TPHUYECKOM H MarHuTHOM no:six. Dddext Xoma. Yekopuremm
3apUKEHHBIX YacTHIL,
22. Tunel MmarHeTHKOB. Touka Kiopu. Jlomenbl. Kpupast HamMmarHH4HBaHUs.
23. 3anuumre auddepeHMATLHOE ypaBHEHHE rapMOHHYECKHUX KojebaHui u ero peluexue. Ilepe-
YUCIMTE XapaKTePUCTHKH FapMOHHYECKHX KOo1eOaHmii.
24, CiokeHHe OIMHAKOBO HANPABICHHBIX (CKAISPHBIN) TapMOHHUECKHX KoteOanuil. Metoa BeKTop-
HOiT auarpammel. buenus. Croskenue B3aUMHO HEPHCHIAHMKYIAPHBLIX (BEKTOPHBIX) rapMOHHYECKHX
koseOanuii. Purypst Jlnccaxy.
25. Cnexrp KoneOaHuii. MOHATHE O pa3i1okeHnH Dypre.
26. 3anuiunTe BOTHOBOE YPABHEHHE H €0 PelIeHHe.
27. B yeMm 3aK/04aeTcs NPHHLNI CYNEPNO3HIIHN BOIH H KAKOBa I'paHnula ero npumennmoctu? Jaiite
onpenenenue (pazoBoit 1 rpyHnoBoii CKOPOCTH.
28. Dddexr domaepa a5 3BYKOBBIX BOIH. YIBTpa- 0 HHOPA3BYKH.
29. 3anuumte auddepeHuraIbHoe ypaBHeHHe KoaeOaHuii B Koi1edaTeIbHOM KOHTYpe H ero pelie-
HHe. Pe3oHaHc B KO1edaTenbHOM KOHTYpE.
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30. Dddexr Jorutepa asst 21eKTPOMArHUTHBIX BOJIH. [1Ikasa 371eKTpOMArHMTHBIX BOJH,
31. CsertoBoasl. I'eoMeTpuyecKas ONTHKA KakK MpejieIbHblil ciiyyail Bo1HOBOI onTukH. OnTHuecKue
UHCTPYMEHTBIL.
. Muorosyuepas uatepdepeniuis. Crioco0bl moyueHus KorepeHTHbIX Jyyeii. Untepdepomerpsl.
. Meton 30u @penens. Crnpans Kophto.
. Paspemaromas cnocoOHOCTL ONTHYECKHX HHCTPYyMeHTOB. [lonsTie o ronorpaduu.
. Ioaspuzauus ceeta. Ecrectrenuslii # noaspuzoBannslii ceer. CTeneHs Nospu3alinm,
36. Tlomspu3auus cBeTa HPH MPEIOMICHHH M oTpakeHuu. 3akoH bproctepa. [Toasipmsanms npu
JABOHHOM JiyuenpeiomIeHnH. OObIKHOBEHHBIH H HEOObIKHOBEHHBII TTyyHn.
37. Onriueckas och kpuctania. [loasponast u noaspusaunonnsie npusMel. [oxgpusatopel 1 ana-
nu3atopel. 3akoH Mamoca. [To/1yBoTHOBBIC 1 UeTBEPTHLBOIHOBbIE MT1aCTHHKH,
38. UckyccTBeHHas onTHuYeckas aHusoTponud. OnTHyeckas akTHBHOCTH BeulecTsa. Dddext Papa-
aesl.
39. Jlucniepcus cBeta. 3aTpy/AHCHHS B 3JeKTpOMarHuTHOH Teopun Makcepenta. Hopmansnas u aHo-
MajibHAs aucnepcHu. MeToabl Hab o 1eH s IMCIICPCHH.
40. Tlpusmatuueckuii u AudpakuHoOHHBIH CNEKTPbL. DiIeKTpoHHas Teopus aucnepcuu csera. [lor:o-
nieHue ceera. 3akoH byrepa. [[BeTa Te1 M ceKTpbl MOITIONICHHUS.

3 cemectp
1.Kakoe n3ayvenue Ha3bIBAETCS TEIIOBBIM. H YEM OHO OTIHYACTCS OT APYTHX (IMEPEHHCIHTE KaKHX)
BH/IOB M37y4eHHs?
2. Jlaiite ompesesieHHss OCHOBHBIX XapakTepHUCTHK TEIIOBOTO M3jayueHHs. Kakoe Teno HasblBaeTcs
abCoMIOTHO YepHbIM?
3. Chopmymmpyiite 3akon Kupxroda. Kakoii Bua umeer pacnpeeieHHe 3HEprau B crekrpe adco-
AHOTHO yepHoro Tei1a? Hapucyiite KpHBbIe pacnpeieIcHHs B 3aBUCHMOCTH OT JUTHHBI (HJIH 4acTOThI)
BO.IHBI U181 ABYX Temnepatyp (1->T1)).
4. Chopmymupyiite 3akonsr Ctedana — boaslmana u evemenns Buna.
5. 3anumute gopamyny Paznes - Jlxunca 1 noscaure cyTh "yiabTpadguoerosoii karacTpodunr”.
6. 3anumure Gpopmy:ty IlnaHka # MOSCHATE CYTh €0 KBAHTOBOH I'HIIOTE3bI.
7. Kakoe H3 Te/1. YepHOE HIIH HEYEPHOE, HMEET BBILLE TEMIIEpATypy. €C/IH HX APKOCTH OJAMHAKOBbBI?
8.B yeM cocTOHT siBIeHHE, Ha3bIBaeMoe GoTod(hheKToM.
9. Chopmyaupyiite 3akons! pororddekra. B uem 3T 3aK0HBI NPOTHBOPEUAT MPEIACTABICHUAM K/1ac-
cuyeckoli Gpuzuxu?
10. Kak kagecTBeHHO, Cj1e1ys BOJIHOBOIH KapTHHE H31ydeHHs. 00bICHNTE (hoTodhdert?
11. O0bsicauTe 3akoHbl PoTodddexTa. Hexoas U3 Gopmyiasl DiFHIITEHA.
12.Yro Takoe kpacuast rpannua (oroaddexra. Hem onpenennsercs YUCI0BOC 3HAUCHHE I'PAHHYHOI
yacToThl? UTO BAMSET HA MOJT0KEHHE KpacHOI rpaHuLbl potoaddexra?
13. Yro Takoe GOTOIIEMEHT H KAKOBa €ro BOJIbTaMIIepHas XapakTepucTHka?
14. TMouemy Obl1a OTBepruyTa Mo/eb aroma Tomncona?
15. B uém npotHBOpeuns npeinoxkentoii Pesepdopaom rnranerapaoii Mogenn aroma?
16. B yem cyuiHocTh TeOpHH atoma. npeinoxenHoi bopom? Chopmyaupyiite nocryaarst bopa. Ka-
KOBBI HEI0CTAaTKH TeopuH bopa?
17. Cnektpsl atomoB. CrieKTpasibHble CEpHH aToMa BOI0PO1a.
18.Kaxue tnnel coyaapeHuii BO3MOKHBI M@Ky DICKTPOHAMH. YCKOPSIEMBIMH JTeKTPHYECKHM IO-
JIeM, U aTOMaMH?
19. B uém 3akmouaercs onbiT @panka u ['epua. 0 KakHe OCHOBHbIE BBIBOIbI MOKHO CJ€1aTh HA OC-
HOBAHHH OMBITA?
20. Kakue KBaHTOBBIC YMCI1a OMUCHIBAIOT COCTOSAHHE MHKPOYACTHILBI?
21. Yewm onpesensieTCs 3,1eKTPOHHOE COCTOsIHHE H30IMPOBAHHOTO atoMa?
22.00BscHHTE NpoLece 00pa3oBaHMsl YHEPTETHYECKHX 30H B TBEPJIOM Telle.
23. Ot yero 3aBUCAT IIMPUHA Pa3pelICHHOH 30Hb! H YHCII0 YPOBHEH B Heit?
24. KakoBa 30HHast CTPYKTypa NPOBOJIHHKA. I101YITPOBOAHHKA H H30.1sTOpa?
25. O6psicHUTE MEXaHNU3M COOCTBEHHOH M MIPHMECHOI MPOBOINMOCTH HOIYTIPOBOIHHKOB.
26. Kaxor dusnvecknit empic noustus yposus Mepmn?
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27.YeM OOBSACHACTCS Pa3IddHe TEMMEPATYPHOM 3aBUCHMOCTH 3JIEKTPONPOBOJHOCTH Y MET/lIOB H
101y IPOBOAHUKOB?
28. OOBICHUTE 3aBHCHMOCTL [OJ0KCHHS YPOBHS DepMH H KOHUEHTpAUMHU CBOOOAHBIX HOCHTEICH
3apsizia B NMOIYNPOBOAHUKAX OT TEMIEPATYPHL.
29. O0bsacHUTE (U3NYECKHE MTPOLIECCHI, TPOHCXO/IAILINE TPH 00pa30BaHNH P-n MEPexXo/1a.
30. Hapucyiite sHepreTH4eckne 30HbI B 00,1aCTH p-n nepexosaa H 00BACHHTE, B YEM COCTOMT JICH-
CTBHE BHEIIHEro eKTPHYECKOro M0Jisg Ha P-n Nepexo/l.
31. Yro HazbIBAeTCA PAIHOAKTHBHOCTBIO? Kakue mporecchl OTHOCATCS K YHCIY PaAnOaKTHBHBIX
32. Ha yem OCHOBaH MPHHLHM PErHCTPalMM W M3MEPEeHHs pajnoakTuBHOro uiaydyeHua? Kakue
npHOOPEI MPUMEHSIOTCS TS DTUX Leneii?
33. O0bAcHUTE YCTPOHCTBO M NMpHHIMI JeiicTBHs cuerunka ['eiirepa. OnuimmTe Mporeccsl, Npouc-
XOAAIINE B ra30pa3psi/IHbIX CUETUYHKAX.
34. Ilepeuncinre Qu3nUecKkHe NpoLECcChl. NPOHCXOAAIINE NPH B3aHMOJICHCTBHH  [-H3TyueHHs ¢
BEILIECTBOM.
35. B ueM 3ai/IH0HAI0TCs MPOLIECCH! YIIPYTOr0 PacCesiHus YICKTPOHOB AApaMM. IEKTPOHOB Ha JIeK-
TpoHax?
36. Yem 00YCI0BIIEHBI TTIOTEPH YHEPTHH YACTHIILI IIPH MPOXOKIASHHH Yepe3 MOrI0aloNLylo cpeay?
[Ipumepnbie Tembl pedepaTHBHBIX paboT
1. O01nas Teopust OTHOCHTEILHOCTH H KOCMOJIOTHA.
2. [Toustie o GpyHAaMEHTATILHOM IPABHTALIHOHHOM B3aHMOICIICTBHH.
3. benkie kapauku. Heli TPOHHBIE 3BE3/1bI M YEPHBIE JbIPLI.
4. Pacimupennte BeenteHHOI M peIMKTOBOE 3JIEKTPOMArHUTHOE H3/Ty4CHHE,
5. Konuenums ropsiuero boasinoro B3peisa.
6. Bo3HuKHOBeHHNE rajlakTHK M 3Be31. CHHTe3 XHMHYECKHX 3JIEMEHTOB B 3BE3/1aX.
7. Temuas Marepust 0 TeMHast SHEPrug.
8. Benukoe o0beanHeHHe (yHIaMEHTATbHBIX B3aHMO,1CHCTBHIL.
9. CynepodbeIMHEHHE H TEOPHS CTPYH.
10. CranaapTHas MO/1€/1b 2TIeMEHTaPHbIX YacTHIL.
11. CoBpeMeHHBIC B3rJIs/1bl HA CTPOEHHE IEMEHTAPHBIX YACTHIL.
12. MeTo/16l peruCcTpaliy 3. 1eMEeHTapHbBIX YacTHIL
13. AHTHUMHpP. AHTHBEIIECTBO H €ro CBOHCTBA.
14. CBepXTEKYUECTh H CBEPXITPOBOAHMOCTb.
15. TynHepoBaHHe B TBEP/IbIX TellaX M TYHHEIbHBIH MHKPOCKOITL.
16. Pentrenosckas ToMorpadust 1 npMMeHeHHe MarHHTHOTO pe30HaHca.
17. du3uka n;1a3Mbl 1 VIIpaBIIsieMblil TEPMOsUIEPHBIH CHHTES,
18. JlocTHIKEHHSI COBpeMEHHOH OHODH3HKH.
19. Jlunamuyeckuii xaoc. @paxraisl.
20. Iopsizox 1 Gecnopsok B MUpe GOIBUIHX MOJIEKY.I.
21. KuneTnka u TepMOIHHAMHKA OHOIOTHYECKHX MTPOIECCOB.
22. DKCrepHMEHTATbHBIE HCCIE0BAHHS 2IEKTPOMAr HHTHOTO MO:Is 3eMIIH.
23. MaruuTHoe 1o:;1e 3eM1u.
24. DASKTPHUYECTBO B KHBBIX OpraHH3Max.
25. DaexTpuuecTBo B armocdepe. Moauius u e€ npupo.a.
26. Ou3HuecKHe METOAbl PErHCTPALIHH 3eMICTPSACCHHIH.
27. [TpuMeHeHHe YIbTPa3BYKa B HHTPOCKOIIHH.
28. TpuGopbl HAHOTEXHOIOTHI: CKAaHUPYIOUINIT TYHHEILHBIH MUKPOCKOI, ATOMHO-CHIOBOH MHKPO-
CKOTI, OJTHKHETIONBHBIH ONTHYECKHIT MHKPOCKOTL.
29. Hanorexuozorus i ee npuvenenue. Hanomarepuansl. Hanoycerpoiictsa.
30. Jlazepuast TEPMOXHMHS H €€ [IPHMEHEHHE,
Crncok MOsKeT ObITh 3HAYUTEIbHO paciHpeH. Temy pedepara cTyI€HTHI COIIIacyIOT ¢ mpe-
ojaBaTesIeM.



7. VYHEBHO-METOAUYECKOE U HHOOPMAUHOHHOE OBECITEYEHHE JUCIH-
IIVIHHBI

a) OCHOBHAs M TEpaTypa:

1. Taakun A. @. Jlekin no ¢usnxe. Kpanrtosas u saepuas gusnka / A. @. Tankun., H. C. [Tpoko-
wesa: Bnaaumupeknii rocyrapcTBernslii yHuBepeuteT uMenn Asniexcanapa ['puropsesuda u Huko-
nas I'puropsesnya CroserosbiX (Bal'Y) —Baaxmvup : Braaumupexuii rocy1apcTBeHHbIH VHEBED-
cHTeT uMeHH Asexcasjipa [ puropseBuya n Hukoxaas ['puropsesnua Cronerossix (Bal'V). 2016 —
86 c. : u1.. Tadn. — Mmeercs anexTporHas Bepcus .— Budanorp.: ¢. 85. ISBN 978-5-9984-0654-6.
2. KysnenoB A. A. ®usuxa: Mexanuka. MosekyaspHas (Gusnka. DIeKTPHYECTBO M MarHeTH3M.
DJeKTpoMarHuTHbIE Ko1eGanus u BojiHbL OnTika : yuedHoe nocodue / A. A. KysHeuos: Baaxnmup-
CKHMiT rocy1apcTBeHHBIN yHHBEpcHTeT HMeHH Anekcanapa ['puropsesuua u Hukonas I'puropbesnya

Croaeroseix (Bal'V) .— H3a. 2-e. uenp. n gon. — Braamvup : Baaxmmupekuii rocy1apeTeHHblif
YHHBEpPCHTET uMMeHH Anekcan/pa ['puropbenya u Hukozas ['puropseBuua Crosneroseix (Bal'V).
2013 .— 160 c. : na. — Hmeercs anexktpoHHas Bepcus .— bubamorp.: ¢. 155-156. ISBN 978-5-

9984-0337-8
3. Kyaum A.A. ®u3nka @ METOIHYECKHE YKA3aHHs K TEOPETHYECKOMY MarepHaly. MpakTHuecKHM
3aHATHAM H 3aJaHHAM. TECTaM. KOMIIIEKCY /1a00paTOpHbIX paloT As CTYASHTOB JIMCTaHIMOHHOI
Gopmer oOyuenns / A. A, Ky, JI. B. T'pynckas: mox pexa. A. A. Kyvamma .— Baaauvup : Braam-
MHPCKHH rocy1apCTBEHHBIH YHHBEPCHTET nMend Anexcanapa ['puropsesnya n Hukonas ['puropse-
Buya Croneroseix (Bal'V), 2013.— 214 c. : ui.. taba. — MMeertcst si1ekTpoHHas Bepceusi — Buo-
auorp.: ¢. 211-212.
4. PU3NKA : METOAMYECKHE YKa3aHHs I MOArOTOBKH CTYAEHTOB K TecTHpoBanuio / A. ®. ["ankun
[u ap.]: Kadeapa obuieii u npuknaanoit ¢pusukn.— Braagiumup : Baagumupcekuii rocy1apeTBeHHbIi
YHHBEPCHTET WMeHH Ajekcanapa ['puropweBuua m Hukonas I'puropsesnua Crozerosnix (Bal'V).
2013.— 243 c.:.un.—Wwmeertcs d1eKTpoHHas Bepeus.— bubaunorp.: c. 242.
0) AonosiHUTE/IBHAS AHTEpaTypa:
1. Taaknn A. @. Jlekuun no ¢pusnke:B 4 4u.:[yuedHoe nocodue]/ A. ®. 'ankun : Braaumup : Bna-
AMMHUPCKHI rocyaapcrBeHHblii ynusepcuter (Bal'V). 2004-2007.4. 2: MosekyaspHas (usnka u
TepmoanHaMuka [ISBN 5-89368-543-1
2. Mpokomesa H. C. Coopuux 3axay no ¢usuke / H. C. [Tpoxomesa:Baaxumupckuii rocyap-
cTBeHHBI yHHBEpCcHTeT(Bal'Y).—WM31.2-e. uenp. 1 aon. — Baaanyup @ Baaauvupekuii rocyaap-
creeHHblil yHnBepeutet (Bal'V). 2010 .— 65 ¢. — HMmeerces snektponHas Bepeusi .— Bubmnmorp.: ¢.
64. ISBN 978-5-9984-0043-8.
3. Amurpuena E.B. YueGnoe nocodue no ¢pusuke:mexanuka / E. B. JImurpuesa. B.C. ITnemnpues:;
Baamumup : Braaumupekuii rocyaapetBeHHslii yuusepeutet (Bal'V). 2009 .— 143 ¢. : ui.. Tabia. —
Wmeercs ss1ekTpoHHas Bepeust .— budaunorp.: ¢. 143. ISBN 978-5-9984-0003-6.
4. CaseaneB H.B. Kypc odmeii ¢pusuku : yueGuoe nocoGue st Bry3on: B 3 1./ M. B. Capenbes. —
7-¢ m3a., crepeorun. — CII6.: Jlanb. 2007 — (JIyuinne kiaccudeckue yyeOuuku) (Kraccnueckas
yueOHas autepatypa no ¢usuke) (YueGuukn a1s By3os. Crieunansuas auteparypa). — ISBN 978-5-
8114-0629-6.
5. Kapenosa C.B. ®usnka TBEPIOro Tena : METOIHYCCKHE YKa3aHHs K 1a00paTOpHBIM paboTaM Mo
¢usuxe / C. B. XKapenosa, H. C. TIpoxowesa. E. JI. lllamanckas : Bramumupckuii rocy1apeTBeHHbIH
yuusepcutet (Bal'V), Kadeapa dusuxu 1 npuxiaguoii matemaruky : noa pea. C. B. XKapenosoi
— Baaanmup : Bragumupceknii rocyaapersennsiii yausepeutet (Bal'V). 2010
6. Tpopumosa, Tancus Heanoua. du3nka : yueGHHK 1718 BBICLIETO NPo(ecCHOHATLHOT0 06pa3o-
BaHHs Mo TexHu4yeckuMm Hanpasiaenusy / T. M. Tpoduyosa .— Mocksa: Axkazemus. 2012 — 316 ¢.:
., Taba. — (Boicinee npogeccnonaibHoe odpaszosanne) (bakanaspuar) .— Ipeam. ykas.: ¢. 302-
310 .— ISBN 978-5-7695-7967-7

MeTojyeckne yKazaHis 10 BBIMOIHCHHIO 1a0OPaTOPHBIX padoT pasMelieHbl Ha cepBepe
kadeapsl Oulld 1 Haxoa9TCA B CBOGOHOM J0CTYIIE IS CTVIEHTOB.

Pecypehl 71 IHCTAHIHOHHOTO OCBOCHHS Kypca. pa3sMelIeHHbIC Ha calfte www.cs.vlsu.ru.
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8. MATEPHAJIbBHO-TEXHHYECKOE OBECIIEYEHHE JHUCHUIIJIMHBI

1. Jlexumonnas moto4Has ayautopus «Bx». o0opyaoBaHHas ayau-, BHIEO0-, MYIbTHMEIHIHBIMH
CpeICTBAMH.

2. My3eil JeKUHOHHBIX JeMOHCTpatHif aya. «By. ¢ HabopoMm JAeMOHCTPAHOHHBIX TPHOOPOB.

HaGop cmaiiios it Buaeo(pu.16MOB.

3. duzuyeckuit NpakTHKyM ¢ HalOPOM YCTaHOBOK M BCIIOMOTATeILHOIr0 00opyaoBaHus: ay1.428-3,
429-3. 426-3. 425-3. 424-3. 422-3.430-3. 431-3.

4, AyamTtopust a1 1a0OpAaTOpHBIX 3aHATHIl. OCHAIICHHAS MEPCOHAIbHBIMH KOMIBIOTEpAMHU,
00BEINHEHHBIMH B JIOKATbHYIO BBIMHCIHTEIBHYIO CEThb H YKOMIUIEKTOBAHHBIMH HEOOXOMMBIM
CHCTEMHBIM U MPHKIAIHBIM MPOrpaMMHbIM obecrieyeHneM - ay1.421-3.

[Iporpamwma coctasiiena B coorsercTsuy ¢ Tpebosanusmu GI'OC BO no nanpasienuio noj-

rotosku 18.03.01 "Xunuyeckas texnosorys” <77
Pabouyio nporpammy coctasi.1 goueHt Kadeaps Oulld A H.C. IIpokoiesa
7T /

Penensent(pb1): e« f{(/‘,f‘-;‘t/ﬁ? el Seoer /75 % ‘:;/%( Flg Kb tr e Zz
T (davnaf 1O} /o)

[Tporpasmata o100peHa Ha 3aceauny kadepsl Ooulld ,

nporokoa Ne 4 oT« 34 » ob 2014 roaa.

3apeaviounii kadeapoit / B.B.loposxkos

Y—=

PaBouas nporpamma paccMoTpeHa H 0100peHa Ha aaceﬂbzm-i yueOHO-MEeTOAHYECKOH KOMUCCHH
nanpas;enus 18.03.01 "Xumnueckas Texnonorus”
npotokoa Ne ] oT«_ 5 » o9 ~ 201 & roxa.

. . i—) o s
Ipencenarens KoMHCCHH /7enol £2.7,

//}yfmm (H.O. ®amnans)

[Iporpamma nepeyTBepiKIeHa:

Ha y4eOHsbIii roj. ITporokon 3acenanus kageapet No ot roja
3aseayromuiit kadeapoit B.B./lopoxkos
Ha yuebubiii roa. Ilporokon 3acenanus kadeapsr No ot roja
3aseayromnii kadeapoii B.B./lopoxkoB
Ha yueOHbIit roa. [Iporokon 3acenanns xadeapst Ne oT rona
3apeaviomuii kadeapoii B.B./loposkos
Ha yaeOnslii roz. ITporokon 3acenanns kadbeapst Ne ot roja
3apeayromuii kadeapoi B.B./Jlopoxkos
Ha yueOHblii ro. Ilporoko:n 3acenanns kadeapsr Ne 0T roja
3aseaytomnii kadenpoi B.B./lopoxkor
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