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1 Ilesn u 3a1a491 OCBOEHUS JUCHUTIIUHBI

Ilesiu OCBOCHUSI TUCITUTIITHHBL:

— 3HAKOMCTBO CTYACHTOB C OCHOBHBLIMU (1)I/I3I/I‘IGCKI/IMI/I ABJICHUAMU U 3aKOHaAMH (1)I/I3I/IKI/I u
BO3MOXKHOCTSIMM ~HMX TNPUMEHEHHS TPH PpEIICHUH 3a1ad, BO3HUKAIOIIUX B HUX IOCICIYIOIeH
npodeccCHOHATLHOM IS TEIILHOCTH;

— 3HAaKOMCTBO C OCHOBHBIMH (DM3UYECKHMMHU BEIMYMHAMHU, 3HAHHUE UX ONPEICIICHHS, CIIOCOOOB H
CANHUI UX UBMCPCHU,

— npezactaBieHHe QYHIAMEHTAIBHBIX (U3MYECKUX OIMBITOB U UX POJIM B PA3BUTHUHM HAYKU, 3HAHHE
HA3HAYEHUS M MPUHIUIIOB ACHCTBHS BAXHEUIINX (PU3NIECKUX TPHOOPOB.

3amaun:

— ¢GOpMHpOBaHHE Yy CTYJCHTOB HAYYHOTO MBIIUICHHS W COBPEMEHHOI'O0 E€CTECTBEHHOHAYYHOI'O
MHUPOBO33PEHHUS, MPABWILHOTO TOHUMAHUS TPAHUI] MPUMEHUMOCTH Pa3IMYHBIX (PU3UYECKHX 3aKOHOB U
TEOpHIA;

— QopmupoBaHue CIOCOOHOCTH OCYIIECTBIISTH MMOUCK, KPUTHYECKUN aHAIIU3 U CUHTE3 WH(OpMAIIUH,
MIPUMEHATHh CUCTEMHBIN TTOJAXO/ JIJISl PEIICHUSI IOCTABICHHBIX 3a/1a4;

— BBIpa0OTKAa HAYaJIbHBIX HABBIKOB BEJICHUS HAYYHBIX HCCIEAOBAHUN (U3MUECKUX SBICHUU H
YMEHHUS OLICHUBATh CTENEHb JOCTOBEPHOCTH PE3YJIBTATOB, MOJYUYEHHBIX C MOMOIIBIO SKCIEPUMEHTAIBHBIX
WU TEOPETUYECKUX METOJIOB UCCIICAOBAHUSI.

2 MecTo AUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Jucnunnuza oTHOcUTes K 6a30Boii yactu 6moka [l «{ucuurinabl (MOIYIIH )>»
[TpepexkBU3UTHI QUCHUILTUHBL: Omcymcmsyom

[ToctpekBu3uThl nucuuriuubl: b1.J[.5.22 Memponoeus, cmanoapmuzayus u cepmughuxayus,
b1.]1.5.24 Teopemuueckue ocnoswi snekmpomexuuxu, b1.J[.5.27 Onexmpuueckue usmepenus, b1.J[.5.28
Ocnosbi anekmpobesonacnocmu, b1.J1.B.3 Onexmpuueckue mawunvt, B1.J].B.5 Onexmpoobopyodosanue
anekmpuydeckux cemet, b1.J[.B.6 Peneiinas sawuma u asmomamuxa, b1./[.B.7 Dxcnayamayus u MoHmasic
cucmem anekmpocnabocenus, bl J[B.D.1.2 Onexmpuueckue u 2nekmpouuvie annapamsei, DUAT.1
Onepeocobepescenue u yuem snepeonompeobieHus

3 TpeGoBanus Kk pe3yjabTaTaMm 00y4YeHUs MO TUCIUIJINHE

Hpouecc HU3YyUYCHUS NUCHUIIJIMHBI HAITPABJICH Ha (l)OpMI/IpOBaHI/Ie CJICAYIOIIUX PE3YJIbTAaTOB 06y‘leHI/I}I

Kon u HanmeHoBaHue [Tnanupyemble pe3yabTaTbl 00y4eHUs 110

Koz # ranmeroBanKe WHJIMKAaTOpa JOCTUKEHHUS JUCLUIIIIMHE, XapAaKTEPU3YIOIIHE ITaIlbl
(bopMHpyEeMBIX KOMIIETEHLUH p » Xap P o
KOMIIETCHIIUU (hopMHUpOBaHHS KOMIETEHIINH

YK-1 Cnocoben ocymectisath | YK-1-B-2  OcymecTtiser | 3HATD:
MOWCK, KPUTUYECKUI aHAIMU3 U |KPUTUYECKHH aHadu3 ¥ |— BO3MOXKHOCTH MPUMEHEHHS 3aKOHOB (DU3UKH

CHUHTE3 nH(pOpMaIuY, | CHHTE3 nH(pOpMalny, | B BRKHEHIINX MPAKTUUECKUX PUTIOKEHUSX;
MPUMEHSITh CHCTEMHBIN MMOAXO/ |[TOJIYUEHHON W3 pa3HbIX |— HA3HAYCHHWEe W MPUHIUNB  JCHCTBUS
JJIs1 peH_IeHI/Iﬂ ITIOCTABJICHHBIX | UICTOYHUKOB Bﬁ)KHCfIHH/IX q)HBI/I‘IeCKI/IX HpI/I60pOB
3a71a4 YMeTh:

— 00BACHSITD OCHOBHBIE HaO0II0JaeMbIE

IPUPOJHBIE U TEXHOICHHBIE SBIICEHHUS U
s¢dekTsl ¢ THo3uIMi  PyHAAMEHTaIbHBIX
(bu3MYECKUX B3aUMOJICHCTBU;

— IPUMCHSTH METOABI (1)I/ISI/IKO-
MATEMAaTHUYICCKOI'O aHajlin3a K PCHIICHUTO
KOHKPETHBIX €CTCCTBCHHOHAYYHBIX n

TEXHUYECKHUX MpobdiieM




Kox n sHaumenoBauue
(bOpMHUPYEMBIX KOMITCTCHITHI

Kox n HaumeHoBanue
WHIAKATOpa TOCTUKEHUS
KOMIIETEHIIUHA

[Tnanupyemble pe3ynbTaTbl 00y4eHUs MO
JTUCLUIIIMHE, XapaKTePU3YIOIIHUE FTaIlbl
(hopMUpOBaHMsI KOMITETEHIUI

Baaners:
— HaBbIKAMHM TIPUMEHEHHUS OCHOBHBIX METOJIOB

(U3MKO-MaTEMAaTHIECKOTO aHaiM3a  JUIs
pELICHHUS eCTECTBEHHOHAYYHBIX 3a/1ay;

— HaBBIKaMH 00pabOTKU M MHTEPIIPETUPOBAHHUS
PE3YJIbTaTOB SKCIEPHUMEHTA

4 CTpyKTYypa U collepKaHue TUCUUILINHBI

4.1 CTpyKTypa IMCHUIINHBI

OO0miast TpyA0€MKOCTh AUCIHUIUIMHBI COCTABIISIET 6 3a4eTHBIX eANHMUIL (216 akaeMHUUeCcKuX 4acoB).

TpynoemMKkocTs,
Bun paboTbt aKaJICMUYECKHX YacOB
1 cemecTp 2 ceMecTp BCET0
Oo01masi Tpy10éMKOCTh 108 108 216
KonrakrHasi pabora: 26,5 27,5 54
Jlextmu (JI) 10 10 20
[Tpaktuueckue 3ansatus (I113) 8 8 16
Jlaboparopusie pa6otsr (JIP) 8 8 16
Koncynpranuu 1 1
ITpomesxyTounas arrecranus (3a4eT, SK3aMeH ) 0,5 0,5 1
CamocTrosiTesibHasi padora: 81,5 80,5 162
- 8bINOJIHEHUe KOHMPOoabHoU pabomwi (KonmpP); + +
- CamMono02omoeKka (npopabomxa u nOSMopeHuUe 1eKYUOHHO20
mamepuana u Mamepuana y4eOHuKo8 u yueoHvlix nocoouti),
- H0020MOBKA K 1AO0PAMOPHBIM 3AHSMUIM,
- N0020MOBKA K NPAKMUYECKUM 3aAHAMUSAM.
Buja nToroBoro KOHTpoJIs (3a4eT, IK3aMeH, 3ayeT IK3aMeH
auddepeHupoBaHHbIN 3a4€T)
Paznens! aucuunianHbl, H3ydaembie B 1 cemecTpe
KomnnuecTBo yacos
Ne HaumeHnoBanue pa3aenon ayAutopras BHEayI.
paszzena BCETo abota
1113 | JIp pabota
1 Du3nyecKue OCHOBbI MEXaHUKH 24 2 0 4 18
2 OcHoBBI MOJIEKYJISIPHOM buzuku u 23 2 2 2 17
TEPMOMHAMUKHU
3 OIEeKTpOCTaTHKA 20 2 2 0 19
4 ITocTosTHHBINM TOK 21 2 2 2 15
5 MarnurocTtaTuka 20 2 2 0 19
Hroro: 108 10 | 8 8 82




Paznensl nUCIUIIIMHBL, U3y4aeMble B 2 CEMECTpe

KonnuecTBo yacoB
Ne HawnmenoBaHue pa3aenos ayArTopHa BHEayIl.
paznena BCETO pabota
T 113 | JIp pabota
6 DJIEKTPOMAarHeTU3M 26 2 2 2 22
7 ®dusznka konebaHuil U BOJIH 21 2 2 2 18
8 OrnTrka, KBaHTOBAs MPUPOJIA UBITYICHUS 21 2 2 2 18
9 DJIeMEHTHl KBAaHTOBOW (M3MKH U KBAHTOBOM 20 2 2 2 18
CTaTHCTUKH
10 ATOMHOE SApO. DJIEMEHTAPHBIC YACTHIIBI 20 2 0 0 18
Wroro: 108 10 | 8 8 82
Bcero: 216 20 | 16 | 16 164

4.2 ConepxxaHue pa3/iesioB AU CHUINIHHBI

Pa3zgen 1 ®duzndeckue 0CHOBBI MEXaHUKH

Mexnynapoanas cuctema eaunuil. Kunemaruka. YpaBaenus aprkenust. CHiibl B MexaHuke. Jlunamuka
MaTepUaIbHOM TOYKHU M MOCTYNATEIBHOIO ABM>KEHUS TBEPOTO Tena. 3akoHbl HploTOHA. 3aKOHBI COXpaHEHUS B
Mexanuke. [Ipunnun otHocutensHocTH [Manmunes. JluHamuka BpamaTebHOTO JBIKEHHUS TBepaoro tena. Oc-
HOBBI PEJIAITUBUCTCKON MeXaHWKU. KuHeMaThka u JMHAMUKA TBEPBIX TEJ, )KUJIKOCTEN U ra30B

Pa3nes 2 OcHOBBI MOJIEKYJISIPHOM (PM3MKHM U TEPMOAUHAMMKH

CraTvcTUUeCKUl U TEpMOJMHAMUYECKHH METOJbl MccienoBaHus. MneanbHplii ra3 U €ro CBOMCTBA.
[IpumeneHne mnepBOro Hayajla TEPMOJMHAMHMKM K H3ompoueccam. Tpu Hadana TepMOAMHAMUKH,
TepMoHaMudecKkue GpyHKuuu cocrosuus. Pa3oBble paBHOBECHS M MpeBpamnieHus. Kinaccuueckas craTiCTHKA.
SIBnienus nepenoca. PeasnibHble rasel. YpasHenus Ban-aep-Baanbsca

Pa3nes 3 DuekTpocraTuka

DNeKTpUUECKUi 3apsii U ero cBoicTBa. 3akoH KynoHa. DnekTpocraThika B BaKyyMe W B BEIIECTBE.
HamnpspkeHHOCTP M MOTEHLMAN 3JEKTPOCTATUYECKOro MO, JIEKTPOCTaTUYECKOe TI0Jie B  BEILIECTBE.
Onextpudeckast MHAYKIs. KongeHcartop. DHeprust dIeKTPOCTaTHYECKOTO TIOJIS

Paznen 4 [locTosiHHbIN TOK

OCHOBHBIE XapaKTEPUCTUKU TOKA. Y CIOBHUS CYIIECTBOBAHHS 3JEKTPHUECKOrO TOKa. 3akoH Oma ams
OJTHOPOJIHOTO y4YacTKa Ienu B uWHTerpaibHOoM W auddepenuuanpHon (opmax. DJIC. 3akon Oma nmis
HEOJJHOPOJHOTO ydJacTka 1enu. PazBeTBieHHble snekrpuueckue nenu. [IpaBunma Kupxroda. Kmaccuueckas
TEOPHSI AIEKTPOIPOBOIHOCTH METALIOB. TOKHM B Pa3JIMIHBIX Cpeiax

Pa3znen 5 MaruurocraTuka

OcCHOBHBIE XapaKTEPUCTUKU MArHUTHOTO noss. [loBenenue paMku ¢ TOKOM B MarHUTHOM ToJie. OmbIT
Opcrena. MarauTocraTika B BaKyyMe M B BellecTBe. LIMpKyIsAMs U MOTOK BEKTOpa MarHUTHOM WMHIYKIIHH.
DHeprus MaruuTHoro nojsi. MarautHoe nose B Bemectse. GeppomarneTsm

Paznen 6 DiekTpoMarseTusm

[lepemeHHBIM TOK. DJIEKTPUUECKUM KosebaTenbHbl KOHTYp. Pe30HaHC TOKOB, pe30HaHC HANpPSKEHHH.
Omnbitel @apanes. Tpancdopmarop. CBs3b 3IEKTpUYECKUX M MArHUTHBIX Tosed. YpaBHeHMs MakcBenia.
[IpyHIMIT OTHOCUTEIBHOCTH B 2JIEKTPOANHAMUKE

Paznen 7 ®usznka Koned0aHni U BOJH

['apMOHMYECKMIA M aHTAPMOHUYECKMH OCHMIUIATOP. MaTeMaTudecKuid, MPYKUHHBIA U (U3HYECKuil
MasTHUKH. Knaccudukanus konebanuii. BomHoBble nporecchl. YpaBHeHue Oeryieit BonHbl. MHTepdepenius
u tudpakxmys BosH. DHeprus BosHbl. D ekt Homaepa



Pa3znen 8 OnTnka, KBaHTOBasi MPUPOAA U3JTYYEHUS
I'eomerpuyeckas ontuka. OineMeHTbl @Dyppe-onTthku. Portomerpusi. OCHOBHBIE CBETOBBIE U
SHEPreTUYECKHE XapaKTepUCTUKU. TemnoBoe wu3znmydenue. PDororddexr. Dddexkr Kommrona. CaeroBoe

JaBJIE€HHE

Pa3nen 9 DiieMeHTHI KBAHTOBOM (PM3MKA M KBAHTOBOM CTATUCTUKH
Teopust atoma Bomopoma no bopy. CoortHomenuss HeompenenenHocteld ['elizenOepra. Bomusl ne
bpoiinsa. Ypasaenne lpenunrepa s CTallMOHAPHBIX COCTOSHUN aroma. DepMUOHBI U O030HBI. DJIEMEHTHI
KBAaHTOBOH (DU3MKH TBEPOTO TeNa

Paznen 10 AToMHoe siApo. JJ1eMeHTapHbIe YaCTHLbI
Crtpoenne atomMa W aroMHOTrO sjapa. PamuoakTuBHOCTB. SlnepHble peakTopsl. TepMmosaepHbIE

peakimu. Tumel GpyHIaMEeHTaNbHBIX B3aUMO/JIecTBUH B ipupose. Kiaccudukanys 3neMeHTapHbIX YaCTHI

4.3 JlabopaTopHble padoThbI

No
HaumenoBanue nabopatopHbix padboT Kon-Bo vacoB
paznena
1 W3ydeHne METOAWKH HM3MEpPEHUS JUHEHHBIX BEIWYMH INTAHTCHIUPKYJIEM U 2
MUKpPOMETPOM; B3BEUIMBAHUS Ha TEXHUUYECKUX Becax; oOpabOTKU pe3yibTaToB
MIPSIMBIX ¥ KOCBEHHBIX U3MEPCHHM
1 OnpeneneHrue MOMEHTa HHEPIUM TBepaoro tena. [IpoBepka 3akoHOB 2
BpAIaTEeIbHOTO IBIKEHHS TBEPJOTO Tela
2 Omnpenenenre Ko huIMeHTa MOBEPXHOCTHOTO HATSKEHUS HKHUJIKOCTH 2
4 Nzyuenue 3akona Oma 111 OAHOPOJAHOTO Y4acTKa IENu 2
6 W3ydenne 3akona OMa /1711 HEOTHOPOJHOTO yYacTKa IeTH 2
7 W3ydenne paboTsl anekTpoHHOr0 ocumuiorpada, purypst Jlnccaxy 2
8 W3ydeHnne 3aKOHOB TEIUIOBOTO W3NMydeHus. OnpeneneHue IMOCTOSHHON 2
Credana-bonbiiMana
9 N3ydyenne 3akoHOB BHemHero ¢oroaddexra. OmnpeneneHue MNOCTOSHHON 2
[limanka
Wroro: 16
4.4 IlpakTH4yecKkue 3aHATHS (CEMHHAPBI)
Ne 3ansTHS Ne Tema Kon-Bo
paszznena 4acoB
1 2 Pacuer TepmoamHamuueckux mapaMmeTpoB. (OCHOBHOE ypaBHEHHE 2
MOJICKYJISIPHO-KUHETHUECKON TEOPHH
2 3 Onektpocratuka. 3akoH Kyrnona. HanpsbkeHHOCTh HW - MOTEHIHAT 2
AJIEKTPOCTATHYECKOTO TIOJISI
3 4 PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO TOKA 2
4 5 MaruutHoe noJie Toka. MarHuTHbIE CBOMCTBA BEIIIECTBA 2
5 6 [lepemenHbIii  dnekTpudeckuit TOK. CBs3b  ANEKTPUYECKOTO U 2
MarHUTHOTO TTOJIEN
6 7 DnekTpudeckuil KonebaTesbHbI KOHTYp. Pe3onaHc 2
7 8 DJIeKTpOMarHuTHas  npupoja cBeta. PacmpocTpaHeHue  cBera. 2
WuTepdepenmus n nudpaxius ceeta. ONTHKA aHU30TPOIHBIX CPEJT
8 9 I'mnoreza Jlym ne bpoinsg. CooTHoleHHE HEONpeneTeHHOCTEN 2
I'eitzenOepra
Uroro: 16




4.5 KonTpoJabHasi padora (1, 2 cemecTpnbl)

[TpumepHBbIe 3a/1aHKS TIO BHITTOJTHEHUIO KOHTPOJIbHOM paboThl (1 cemecTp):

3anmanue 1. [lIkonpHUK OpocaeT Msd B 6ackeTOOIBHOE KOJBI0. YTOOBI MONacTh B Leh MPU OpOCKe
nox yriioM oy = 30" K FOPU30HTY, OH JOJUKEH COOOLIMTh M4y HAaYallbHYI0 CKOPOCTh Vi = V, a MU OpOCKe
nox yrioM oy = 60° — HavanbHyr0 CKOpPOCcTh V; = v/2. Ha kakoil Bbicore h Han Toukoil OGpocaHus
pacmnosokeHo 6ackeTO0IbHOE KOJIbLIO?

3ananue 2. Ha Tpurone, cnyTHuke iaHeTsl HenTyH, INIOTHOCTh BO3/1yXa, COCTOSLIETO B OCHOBHOM
u3 asora, cocrasiser 0,13 r/m. Ussectro, uto 6-10% MOJIEKYJ a30Ta UMEIOT Maccy 28 . CKOJIBKO MOJIEKYII
BO3/yXa COJIEPXKUTCA B KyOHKe JIMHON pebpa 2 MukpoMeTpa (OJMH MHUKPOMETP — 3TO MUJIIHOHHAS JTOJIS
Metpa)?

3ananue 3. /[Ba 3apsyKEHHBIX METAJUIMUECKUX IIapUKa OTTAJIIKMBAIOTCS APYT OT Jpyra ¢ cuioil 3 mH.
[Tocne Toro kak KaxaqoMy IIapUKY, HE MEHSSI PACCTOSTHUE MEX]Ty HUMH, COOOIIMIIN JOTOJIHUTENbHBIN 3apsij
+0,2 MxKU1, mapuku BHOBB CTalld OTTANKUBAThCA ¢ cuitoil 3 MH. 3aTeM mapuku mMpuBENd B KOHTAKT, OCIE
Yero BHOBb PACIIOJIOKHIIM Ha TOM JK€ PACCTOSHUU APYr OT JApyra, U CHOBa OKa3ajoCh, YTO MIAPUKU
oTTankuparoTcd ¢ cuioil 3 MH. Halinure ncxonHele 3aps/ipl IAPUKOB U PACCTOSIHUE MEKAy HUMU. DPopMma u
pa3Mepsl MIAPUKOB OJIMHAKOBBI, Pa3MEPhI IIAPUKOB MHOTO MEHBIIIE PACCTOSHUS MEXI1Y HUMH.

3ananue 4. B maboparopuu ecTh JBa KyCKa MEIHOM MPOBOJIOKUA OJMHAKOBOTO MTOMEPEUYHOTO CEUCHUS.
Ecnu nBa 5TuX Kycka COEOUHUTH NapaieIbHO U MOAKIIOYUTH K WA€aJbHOMY HCTOYHHKY MOCTOSHHOTO
HaIpsDKEHUs, TO BBIACISIIONIASCA B I[EMKM MOIIHOCTH OyneT B 4,9 pa3a Oosblle, 4eM €Clid T€ K€ KYCKU
MIPOBOJIOKH COEIMHUTH TOCEIOBATEIIbHO U MOACOSAUHUTh K TOMY € HCTOYHHMKY. Haiinute oTHomeHue
JUIMH 3THX KYCKOB IIPOBOJIOKH.

3amanue 5. 3ByKOBas BOJHA OT YJAJIEHHOTO MCTOYHHUKA IMaJaeT Ha CTEHY, MMEIOIIYI0 BOTHYTYIO
WIMHAPUYECKYIO (popMy, MO yriiom, OJU3KHM K 0, NPHYEM d3Ta BOJHA HAET TMEPHEHIUKYISIPHO OCH
uuuHapa. Onpeaenure, B KaKylo TOYKY A BOJIU3U CTEHBI CIEIyeT MOMECTHTh YyBCTBUTEIbHBIN MUKPO(DOH,
9TOOBI OH 3apETUCTPUPOBA MAKCHMAJIbHO BO3MOKHYIO MHTEHCHBHOCTH 3ByKa. Haiiaure paccrosHue ot
3TOU TOYKU A JI0 CTEHBI U JI0 OCH IIHIIMHIPA.

[TpumepHBIe 3a1aHUs TIO BBIIOJIHEHUIO KOHTPOJIBHOM paboThl (2 cemecTp):

3amanue 1. Pagmonepenatunk, paboTaomuii Ha CIYTHUKE, MO3BOJSET (PUKCUPOBATH €0 YIIIOBOE
nonoxkenrne. OHAKO MPENIOMIICHHE PAAMOBONIH B atMocdepe nmpudoAUT Mpu 3TOM K HeOONBIIONH orroke.
Tak, 11 CIyTHHKA, BUAUMOIO 101 yriioM 45° K BEpPTUKaIM, OMMOKA COCTABIAET [BE YIJIOBBHIX MUHYTHI.
Omnpenenutsb Moka3aTensb MPEeTOMIICHUS PAIUOBOIH aTMoc(epoil, cuutas e€ TONIHUHY MaJIoil IO CPaBHEHUIO
C BBICOTOH, HAa KOTOPOM JIETUT CIIyTHHK.

3amanue 2. J{nas yMeHBIICHUS JOTM OTPaXEHHOTO CBETa OT MOBEPXHOCTH CTEKJa Ha HEE HaHOCST
TOHKYIO TUIEHKY, TIOKa3aTellb TMPEJIOMJICHUS KOTOPOM MEHbIIE TOKa3aTels MPEeTOMIICHHS CTeKJia
(mpocBetnenue ontuky). Kakoilt HauMeHbIel TONIIMHBI UIEHKY C TOKa3aTeleM MpenomiieHus n = 4/3 Hajo
HAaHECTU HA TMOBEPXHOCTh CTEKJIA, YTOOBI MPU MaJCHUH (HOPMAIBHO K MOBEPXHOCTU) CBETA, COACPIKAIIETO
U3Iy4yeHue OBYX AJIUH BOJH ¢ A1 = 700 HM u Ay = 420 HM, OTpakE€HHBIN CcBET ObUT MaKCUMAIbHO OCialJIeH
TUTst 00eWX JIJTMH BOJTH?

3ananue 3. [Ipy HEKOTOPOM MaKCHMAIbHOM 3HAYEHHH 3aJIeP’KUBAOIIEH pa3HOCTH MOTEHIMATIOB HA
BaKyyMHOM (poToasieMeHTe (OTOTOK C MOBEPXHOCTHU KaToj/la, 00JydaeMOro CBETOM C JJTMHOW BOJHBI AQ,
npekpamaercs. Ecnmu M3MeHHTh NIMHY BOJHBI CBETa B O = 2 pasa, TO A TMpeKpameHus (PoToToKa
HEO0OXOMMO YBEIIMYUTH 3aCP>KUBAIOIIYI0O PA3HOCTh MOTEHIIMAOB B 3 = 3 pa3za. OnpeaenuTh JJIMHY BOJTHBI
A0, ecnm u3BecTHO, uTO paboTa BhIXOJa Marepuwana katoga A = 1,89 3B, a moctosnnas Ilmanka h =
6,63-107>* JIx-c. 3apsix snexrpona e = 1,6-10 *° K.

3ananue 4. ATOM BelIECTBa C aTOMHBIM BeCOM A, KECTKO 3aKpEIUIEHHBIH B KPUCTAILNIMYECKOMN
peméTKe, MOTJIoMEAaeT CBET C 4acToTou Vo. Ilpm kakoi dactote OyaeT HaOIIOIATHCS TOTJIOIMICHHE B ATOM
BEILIECTBE, HAXOAAIIEMCsI B Ta3000pa3HOM cocTosHUN? Macca IpoTOHa paBHa my,.

3aganue 5. Ecnau HampaBUTh MOTOK MPOTOHOB HAa KYCOK JbJa W3 TsxkENOM Boael DO, To mpum
MUHUMAaJIbHOM KHUHETHYECKOM 53Hepruu mnportoHoB E; = 1,4 M»dB mnpoucxomur snuepHas peakuus c

obpaszoanueM sjaep sHe. Kakyio MHHHMaIbHYIO KHHETHYECKYIO SHEPrHi0 E; Hazo cOOOmHUTH sapam

neuTepus, 4ToObl MPH WX TOMAJaHUM HAa KYCOK JIbJla M3 OOBIYHOM BOJBI MPOHW30ILIA dTa XKE sAepHas
peakuus?



5 Y4yeOHO-MeTOAMYECKOE 00ecTIeUeHHe TUCITHIIINHBI
5.1 OcHoBHas auTEpaTypa

Huxkepos, B.A. ®usuka: coBpemennsiii kypc / B.A. HukepoB. — Mocksa: Jlamkos u K°, 2019. —
452 c. — ISBN 978-5-394-03392-6. — Pexum mocryma: https://biblioclub.ru/index.php?page=book&
10=573262.

5.2 JlomostHUTEIbHAS JIUTEpaTypa

1 Hukepos, B.A. ®u3uka 115t By30B: MeXaHUKa U MOJIeKyJsipHas ¢usuka / B.A. Hukepos. — Mocksa:
HamkoB wu K° 2019. - 136 c¢. — ISBN 978-5-394-00691-3. — Pexum pgocryma:
https://biblioclub.ru/index.php?page=book&id=116499.

2 IToroxux, C.A. ®usuka. COOpHUK 3a7a4: MEXaHHKa, MOJCKYJIsSIpHas (U3UKA, TEPMOJMHAMHUKA,
anekrpoctatuka / C.A. [Toroxux, C.A. CrpensiioB; HoBocuOupckuii rocyiapcTBeHHbIH TEXHUYESCKHA YHU-
BepcuteT. — HoBocubupck: HoBocubupckuii rocyjapcTBeHHbIN TeXHUYecKuil yHuBepeuteT, 2019. — 96 c. —
ISBN 978-5-7782-3830-5. — Pesxum mocryma: https://biblioclub.ru/index.php?page=book&id=576742.

3 Ilerpos, H.}O. ®usuka. BBoaHbI Kypc: OCHOBBI MOJIEKYJISIpHON ¢u3uku u TepmoarnHamuky / H.FO.
IlerpoB, E.N. KpeneBa, H.B. Tapacenko, M.P. MupcusamnoB; HoBocuOupckuii rocynapcTBEHHBIH
TeXHUYeCKUil yHuBepcuteT. — HoBocubupck: HoBocuOUpCKUii rocyaapCTBEHHBIH TEXHUYECKUIN
yauBepcurer, 2018. — 132 c¢. - ISBN  978-5-7782-3686-8. @— Pexum  nmocryma:
https://biblioclub.ru/index.php?page=book&id=576198.

5.3 llepuoauueckue U3IaHUA

Briciiee o6pazoBanue B Poccum: xypHan. — MockBa: MOCKOBCKUN TOCy/. YHUBEPCHUTET Me€YaTH
uMm. 1.denoposa.

5.4 UuTepHeT-pecypcesbl

1 ®uzuka. YueOHbII KOMIBIOTEPHBIN Kypc KoMnaHuu «DU3UKOH» [ DIEKTPOHHBIN pecypc]. — Pexum
nocryma: https://physics.ru;

2 https://www.coursera.org/ — «Coursera», MOOK: «®usuka B ombitax. Yacte 1. Mexanukay;
«®u3uka B onbitax. Yacte 2. DneKTpuuecTBO U MarHeTusM»; «®Pusmka B ombiTax. Yacte 3. KoneGanus u
MoJieKyisipHas ¢pusnkay; «dusuka B onbiTax. Yacts 4. BosHbI U onTHKaY;

3 https://biblioclub.ru/ — 9bC «YHuBepcurerckast OMONIMOTEKA OHIIANH;

4 http://techlibrary.ru/ — Hexommepueckuii mpoekt «TexHuueckas OMOIMOTEKA;

5 https://elibrary.ru/ — Hay4nas s1ekTpoHHast ONOIHOTEKA;

6 http://katalog.iot.ru/index.php — ®eaepanshsbiii moptan «Poccuiickoe 0OpazoBaHHe;

7 http://window.edu.ru/window/catalog — EnnHoe okHO ocTymna k 00pa3oBaTelbHBIM PECYpCaM.

5.5 TlporpammHoe obGecneuyeHue, npogeccuoHAIbHbIe 0a3bl JAHHBIX M HHGOPMAIUOHHbIE
CIPaBOYHbIE CHCTEMbI COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHIi

[IporpamMHOe oOecriedeHrne, UCIOIb3yeMbIe TPU MPOBEICHUN AyAUTOPHBIX yYEOHBIX 3aHATHH H
OCYILECTBICHUH CaMOCTOSTEIbHOW pabOThI CTYJACHTAMU:

1 onepanuonnast cucrema Microsoft Windows;

2 Microsoft Office;

3 BeG-npunoxenue «YHuBepcaabHas cucreMa TectupoBanusi bBI' T »;

4 Slanexc Opaysep;

5 eLIBRARY [DOnekTtpoHHBIH pecypc]: HayuyHass »sjiekTpoHHas Oubmmoreka / OOO Hayunas
aneKTpoHHas oubamoreka. — Pexxum moctyma: https:/elibrary.ru;
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6 Koncynprant Ilmroc [DnexkTpoHHBIM pecypc]: cmpaBodHO-TipaBoBas cucrema / Kommanus
Koncynerant [Taroc. — DinekTpoH. gaH. — Mocksa. — Pesxkum moctyma: http://www.consultant.ru/;

7 http://www.en.edu.ru/ — EctecTBeHHO-Hay4YHBIH 00pa30BaTeNbHEIN MOpTai ((hHU3HKa, XMMHUSA ¥ OHOJIOTHS);

8 https://educon.by/index.php/materials/phys — ®usnka. Y4eOHbie MaTepuasr;

9 http://pravo.gov.ru/ — OdunuansHbli HHTEPHET-IIOPTAN IIPaBOBO HHPOpMaIuu. ['ocyqapcTBeHHAs
crcTeMa MpaBoOBOM MH(POPMAIIHH.

6 MaTtepuajibHO-TeXHHYECKOe oDecriedeHne JUCIUNINHBI

Y4yeOHble ayIUTOPUH Ul TPOBEICHHS 3aHATHH JEKIMOHHOTO THIIA OCHAIICHBI: NEPEHOCHBIMH
MYJIbTUMEANA-TIPOCKTOPAMH U TMPOEKIMOHHBIMH SKpaHaMH, HOYTOYKOM; MOCaAOYHBIMU MECTaMU MJisi
oOyJaronmxcsi; paboYrM MECTOM IMPENOoaBaTelIsT; YIeOHOM TOCKOM.

Aynutopun ISl CaMOCTOSITENIbHOM pPa0OThl OCHAIEHBI: KOMIUIEKTaMU YYEHHYECKOW Mmebenu,
KOMITBIOTEPHOU TEXHHKOW MOIKIIOYCHHON K ceTu «HTepHeT» u obecrneueHrueM J0CTyma B AJICKTPOHHYIO
nH(popMalnoHHO-00pa3oBarenpHyto cpeay OI'Y, 35eKTpOHHBIM OUOIMOTEUHBIM CHCTEMaM.

KoMmmbploTepHBIil KJacC OCHAIEH: CTAIIMOHAPHBIM MYJIbTHMEIUA-TIPOSKTOPOM H IMPOCKIIMOHHBIM
9KpaHOM, OOOpyJOBaHHWEM MJii OpraHU3alUd JIOKaJbHOW BBIYUCIUTENFHOM CETH, MPOrpaMMHBIM
obecrieueHneM «YHUBEPCAIBHBIA TECTOBBIM KOMILIEKC», MEPCOHATBHBIMU KOMIBIOTEpAMH, PabOUnM
MECTOM IpernojaBaTess, ydeOHOH T0CKOi.

s nmpoBeneHus J1abOpaTOPHBIX 3aHATUN HcHoJb3yeTcsl jabopaTopusi «Dusmka» OCHaIEHHAS
CJIEYIOIIMMHU KOMIUIEKTaMH JIa0OpaTOPHOTo 000PYAOBAHUS: IITAHTCHIUPKYIU, MUKPOMETPbI; TEXHUYECKHE
BECHI; yCTaHOBKa JlaboparopHas «Masartauk ObepOekay» ¢ IEKTPOHHBIM OJIOKOM, YCTaHOBKa JlabopaTopHast
«Omnpenenenuss kodpduIMEeHTa MOBEPXHOCTHOTO HATSDKEHUS >KUIKOCTH METOAOM Karmelb U METOAO0M
OTpBIBa KOJIbLIa», YCTaHOBKA J1aboparopHas «l3yuenne 3akona OMma i ydacTka nenu u M3yuenne 3akona
Oma [ HEOJHOPOJIHOM LieMu», ycTaHOBKa JabopartopHas «V3ydeHus 3JIeKTPOMArHUTHBIX KOJEOaHWH U
¢uryp Jluccaxxy ¢ moOMOIIBIO ANEKTPOHHOTO ocumiuiorpaday, yctaHoBKa JadopatopHas «M3y4eHuns: 3akoHOB
u3nydeHus: abconmoTHOro uepHoro tena. Ompenenenue mnoctosHHo Credana-bonbimManay, ycTaHoBka
naboparopnas «M3yuenust BHemHero Qorodaddekra. Ilposepka 3akoHoB CroseroBa. OmpejeneHue
nocrosinHoi [lnanka». B maboparopun UMErOTCs CTallMOHAPHBIN MYJIbTUMEINA-TIPOCKTOP U MPOEKIIMOHHBIN
9KpaH, MOCaJ0YHbIE MECTa I o0ydarommxcs, padodyee MeCTO MpernojaBaress, ydeOHas 0CKa, yuyeOHbIe
CTEH/IBI.

Y4eOHbIC ayauTOPUU Ui TPOBEACHHUS TPAKTUYSCKUX 3aHATHH OCHAIIEHBI: TIEPEHOCHBIMHU
MYyJIbTUMEANA-TIPOCKTOPAMH U TPOCKIIMOHHBIMU JKpaHaMH, HOYTOYKOM, TOCaIOYHBIMU MECTaMH IS
oOydJaronuxcs, pabounM MECTOM TPENoIaBaTelis, y4eOHON JOCKO.

Y4eOHble ayIUTOPUU [JIsl TPOBENEHUS TPYIIOBBIX KOHCYIbTAllMH, TEKYIIEro KOHTPONIS |
MPOMEKYTOUHOW aTTeCTAllMM OCHAIIEHBI: KOMIUIEKTAMH YYE€HUYECKOH MeOeln, KOMITBIOTEpaMHu C
noakioueHueM Kk cetn «UHTepHeT» U obecreyeHHeM JOCTyla B JJIEKTPOHHYIO HH(POPMAIMOHHO-
oOpazoBarenbHyto cpeay OI'Y, a5eKTpOHHBIM OMOITUOTEUHBIM CHCTEMAM.

[Tomemenue s XpaHeHUsI U TPOYUITAKTUIECKOTO 00CTYKUBAHUSI y4eOHOTO 000pyI0BaHUS.
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