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1 Ilesn u 3a1a491 OCBOEHUS JUCHUTIIUHBI

Ilesb 0CBOEHUS AUCLHUIUINHBL:

MOJITOTOBKA CHEIMAINCTA, COUYETAIOIIETO MHUPOKYI0 (PyHIAMEHTAIBHYI0O HayYHYIO U IMPAKTHYECKYIO
MOJrOTOBKY, YMEIOIEro IMPOBOAUTH TEOPETUYECKHE M  OSKCIEPUMEHTAJbHbIE HCCIENOBAHUS U
MCTOJB3YIOUIero (pU3NYEeCKUe 3aKOHBI B CBOEH IMpodeccuoHanbHON nesTenbHocTH. Du3nka Kak Hayka 00
O0IIMX 3aKOHAaX MPHUPOJIbI JIEKUT B OCHOBE M3YyUeHHs OOIIETEOPETUUYECKUX U CIIEUAIbHBIX TEXHUYECKHUX
IUCUUIUIAH. 3HaHue (U3MKM HEoOXoauMo OakanaBpaM TEXHUKU U TEXHOJIOTUH U YCHEIIHOW paboThl B
KOJIJIEKTHBAX C MIPEJCTABUTENISIMU €CTECTBEHHBIX U TEXHUUYECKUX HAYK, UHKEHEPAMU U TEXHUKAMH.

3amaun:

YCBOEHHE OCHOBHBIX IpEJICTaBIEHUH O Mmarepuu, ¢opmMax M crnocodbax e€ CylecTBOBaHHUS;
03HAKOMIJICHHE CO CTPYKTYpOH OCHOBHBIX KaTeropwii (pu3M4ecKux 3HAHWU (3aKOHOB, THIIOTE3, MOJEIEH),
A3BIKOM M METOAAMHU (HU3UKHU; BBIACHEHHE Ha KOHKPETHBIX NpUMepax MEXIIPEIMETHBIX CBsI3el Mexay
(bu3MKOI, MaTEMaTHKOW, ONOPU3NIECKUMHU OCHOBAMH JKUBBIX CUCTEM U MH()OPMATUKOM.

2 MecTo JUCUMILIMHBI B CTPYKTYpPe 00pa30BaTe/ibHO NPOrpaMMbl

Jucnumimza otTHocuTes K 6a30Boi yactu 6ioka 1 «/{ucuurianasl (MOIYIIH)»
[TpepexBU3UTBI AUCHUILIUHBL: Omcymcemeyom
[TocTpekBU3UTBI IUCHUILIUHBL: Omcymcemeyom

3 TpeGoBanus Kk pe3yjabTaTaMm 00yYeHUs MO TUCIUILINHE

Hpouecc HU3YyUYCHUS NUCHUIIJIMHBI HAITPABJICH Ha (I)OpMI/IpOBaHI/IC CJICAYIOIIUX PE3YJIbTAaTOB O6y‘ICHI/I$I

HJ'IaHI/IpyeMBIe PE3YyIbTAaThl O6y‘~ICHI/I${ 110 JUCHUIIJIUHE,

. dopmupyemble KOMIETEHIIUU
XapaKTepU3ylolKe Tanbl (GOPMUPOBAHMS KOMIIETEHIIUI

3HaTh: OIIK-2 criocOOHOCTBIO BBLISBIISATH

CMBICIT (U3NYECKHUX TOHITHH, (HU3MUECKUX BEIUYHH, (U3NYE-|CCTECTBCHHOHAYYHYIO CYIIHOCTh
CKHX 3aKOHOB, HpI/IHIII/IHOB n HOCTYJ'IaTOB; OCHOBBEI )II/I(i)(l)epeHHI/IaJ'IBHOFO HpO6J'ICM, BO3HUKAKOIIINX B XOIEC
Y UHTETPAJIBHOTO MCUUCICHUH M HMCIIOJIB30BaHUE WX MPU 00O0CHOBAHUH | TIPO(ECCHOHATBHOM

(bu3NYECKUX 3aKOHOB; OCHOBHbIE (PM3UYECKHE TIPOIECCHI. JeSITEIbHOCTH, MPUBJIEKATh IS
Ymern: UX pelIeHUus COOTBETCTBYIOLIUMN
pewiaTth ¢buznueckue 3a/1a4u; IIPUMEHSATH ¢u3nKo-| pU3NKO-MaTEMaTUYECKU

MaTeMaTHYecKuil anmapar ajas oOpabOTKM M MpENCTaBIEHUs Pe3yNbTa-|anmnapar
TOB pacyeToB (M3MepeHui) 3a7ay, BO3HUKAIOIIUX B XOZAE Mpodeccuo-
HAJIBHOW JeSATEIbHOCTH.

Baajaers:

IMOJIYYCHHBIMU 3HAaHUAMHU, COBPEMCHHBIMU MCTOAAMU PCUHICHUA
MOCTABJIEHHBIX 337a4 MPAaKTUYECKOTO XapaKTepa, HaBbIKaMH JUIsl ObICT-
poro, npodeccruoHaIbHOTO, KAYeCTBEHHOI'O PEIIEHUs] BO3HUKAIOMIUX B
X07ie Mpo(hecCHOHAIBHON IEeATeNTFHOCTH 3aj1ay, HABBIKAMH OOpalleHus ¢
o0opynoBaHHEM W TPUOOPAMH, CaMOCTOSITETLHOTO BEACHHS JKCIIEPH-
MEHTAJIBHOTO MCCIIeI0OBaHMUS.

4 CTpyKTYypa U colepKaHHue TUCHUIINHBI
4.1 CTpyKTypa THCHHIJIMHBI

OO01mast TpPyA0€MKOCTh JUCHIUTUINHBI COCTaBIseT 12 3aueTHBIX eauHuIl (432 akaJeMUYeCKIX 9acoB).
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TpynoeMKoCTb,

Bun paboter aKaJIeMUYECKHUX YacOB
1 cemectp 2 cemMecTp 3 cemecTp BCETO
O01ast TPY10€MKOCTH 144 144 144 432
KonTakTHas padora: 14,5 12,5 13,5 40,5
Jlexmum (JI) 6 6 4 16
[Tpaxtuueckue 3ausarus (I113) 4 4 4 12
Jlaboparopusie pa6ots (JIP) 4 2 4 10
Koncynpranuu 1 1
ITpomerxyTouHas arrectanus (3a4eT, SK3aMeH ) 0,5 0,5 0,5 1,5
CamocrosiTe/ibHasi padoTa: 129,5 131,5 130,5 3915
- 8bINOJIHEHUE KOHMPOAbHOU pabombl + + +
(KonmpP),
- camocmosimenvHoe uzyyeHue paz0enos
- camono02omoska (npopabomka u
nosmopeHue 1eKYyuoOHH020 Mamepuaia u
Mamepuana y4eOHUK08 U y4eOHbIX nocooOull;
- N0020MOBKA K 1AO0PAMOPHBIM 3AHAMUIM;
- H0020MOBKA K NPAKMUYECKUM 3AHAMUSIM,
Bua uToroBoro KOHTpoJIA (3a4er, IK3aMeH, 3a4er 3a4er JIK3aMeH
auddepeHUpoBaHHBIN 3a4eT)
Paznensl qucuUIUIMHBL, H3y4aeMbie B 1 cemecTpe
KosmgectBo yacoB
Ne HaumenoBanue pasnenos ayAutopHas BHEAy/I.
pasnena BCETO pabora aGota
a1 (m[up| P
1 Mexanuka 52 2 1 1 48
2 MonexyisipHas Gpusnka 26 2 1 1 22
3 OCHOBBI TEPMOIMHAMUKH 26 1 1 1 23
4 Konebanus u BOMHBI 40 1 1 1 37
Uroro: 144 6 4 | 4 130
Pazensl quCIMIUTNHBL, U3ydaeMbIe B 2 ceMecTpe
KonnuaecTBo yacos
Ne HanmeHnoBanue pa3nenon ayAuTopHad BHEAy/.
pasznena BCETO pabota aGora
A (m[up| P
5 DneKTpocTaTuKa 36 2 1 1 32
6 [TocTossHHBIN TOK 28 1 1 0 26
7 DNeKTPOMarHeTu3mM 36 1 110 34
8 Ontika 44 2 111 40
HUroro: 144 6 | 4| 2 132




Pa3znenbl gucuminHbl, u3ydaemsbie B 3 ceMecTpe

KomunuecTBo 1yacoB
Ne HaumeHoBaHue pa3eiioB ayautopHas BHEAY/I.
paszerna BCETO paborta AGara
m[Jp | P
9 ®dusuka TBEpAOro Tena 50 2 1 2 45
10 KBanrtoBas u aTomHas (pusnka 50 1 1 1 47
11  |‘lnepHas pusnka 44 1121 40
Htoro: 144 4 4 4 132
Bcero: 432 16 | 12 | 10 394

4.2 ConepxxaHue pa3/iesioB IUCHUNIHHBI

1 Mexanuka

[ToctynarenpHoe ABMKEHHE. BenuuuHbl, XapakTepu3yoollue MOCTyIaTelbHOe ABMXKEHHE. Bpaina-
TEJIbHOE JBMKEHHE U €r0 XapaKTepUCTHKU. Mexanudeckas pabora. MomrHocts. KoHcepBaTuBHbIE U AHC-
cunatuBHble cuibl. [loreHnumanbHas sHeprus. Kunernueckas sHeprusi. 3aKOH COXpaHEHHUS MEXAHUYECKOU
SHepruu. AOGCONIOTHO YIPYTruid U HEYNpyTruid yaapbl. MOMEHT UMITyJIbCa MaTePUATLHON TOYKU U 3aKOH CO-
XpaHEHUsI MOMEHTA UMITyJIbca JJI1 MaTepuaabHOM Touku. MoMeHT uHepuuu Tena. Kunernueckas sHeprus
TeJa, Bpallatoerocs BOKPYr HEMOABUKHON OCU. MOMEHT CUJIbl OTHOCUTEIBHO TOUYKU U OTHOCUTENIBHO OCH
BpaieHus. Teopema lITeitnepa. OcHOBHOM 3aKOH AMHAMUKH BpamareiabHoro asmxenus. UCO. HUCO. 1-
biil 3akoH HeroToHa. Muepnus. [lonstue cunbl. 2-0i1 3akoH HeroToHa. [IpuHIMIT HE3aBUCUMOCTH J1€HCTBUS
cwi. PaBHopneilicTByromas cuna. Cnoxxenue cui. Cunsl B npupoge. Cuna ynpyroctu. Cuna tpenus. Tsrore-
Hue. Cunna BcemupHoro tsarorenus. Cuna tspkectd. Bec tena. IMIynbc cUCTEMBI 3aKOH €T0 COXPaHEHUSI.
Mexanuyeckuii TpUHIMN OTHOCUTENbHOCTH. [IpeoOpazoBanus ['anunes. Teopema clIoXKeHHUSI CKOPOCTEH.
[TpeoOpa3zoBanus JlopeHua.

2 MouaekyJsipHasi pu3uka

[Tpenmer u MeToaBl MOJIEKYISIpHON (pu3uku. TepmoauHaMU4ecKre COCTOSHUS M T€PMOIAMHAMHYE-
ckue napamerpsl. OcHoBHble nostoxkeHnss MKT. KoanaectBo Bemectsa. Yneno ABoraznpo, MoJsipHas Macca.
VYpaBHEHHE COCTOSIHUA UAEATBHOTO raza. 3aKOHbI MJICAIbHOrO ras3a. Temreparypa, METOJbl €€ U3MEpEHus,
TeMneparypHsle mkainsl. OcHoBHOe ypaBHeHne MKT. Pacnipenenenne MosieKyn HaealbHOTO ra3a I10 CKOpo-
CTSIM M DHEPIUsAM TEIUIOBOTO ABWXKEHUSA. Y paBHeHHE MakcBea.

3 OCHOBBI TePMOIUHAMHKH

Uneanpubiii ra3. Ctenenu cBoOoabl. BHyTpeHHss »Heprus rasa. [lepBoe Havano TepMOIUHAMHUKH.
Pabota raza npu usmenenuu ero oobema. TerutoemkocTs. [IpuMeHeHne nmepBoro Havyaga TEPMOIUHAMUKHI K
m3omnporneccam. TemnoBble MamuHbl. [ukiaudyeckue mnponeccsl. [ukn Kapno. Bropoe Hawano
TepMOJIMHAMUKU. PeasibHbIe rassbl, )KUJIKOCTH, TBEpbIE Tena. Y paBHeHUE Ban-n1ep-Baanbca.

4 KosiebaHusi U BOJIHbBI

['apmonmnueckue kosjeOaHUs. YpaBHEHHE rapMOHMYECKHX Konebanuil. I'paduueckoe m3zoOpakeHue
rapMOHUYECKOTO KOJICOATEIBHOTO MABIDKEHHs. DHEPTUs TapMOHHYECKOTO KOJIeOaTebHOTO JIBUIKCHUS
MaTepualbHOW TOUYkH. ['apMoHMuYecKui ocuwuisATop. Buabl MasTHHKOB. CiOXeHHE TapMOHUYECKHX
kosieOaHuil. 3aryxaromue kojaebanus. BeiHyxaeHHble konebanus. Pezonanc. Ympyrue BosHbl. MexaHusm
BOJIHOBOT'O JIBWKEHUS. YpaBHEHUE OeryIiel BOTHBI.



5 DaekTpocTraTuka

DnekTpuyeckoe mosie B Bakyyme. 3akoH Kynona. HanpsskeHHOCTh TMOJSL TOYEYHOIO 3apsja.
I'paduueckoe u3o0pakeHHe HdnekTpocratmueckux moneil. Cymepmosunust moneil. Pabora cun
aneKkTpocTatuyeckoro nois. [loreHuuanbHas sHeprust 3apsia B dJeKTpocTaTuyeckoM mose. [loTenumarn.
Paznocts morennuanoB. CBs3b Pa3HOCTH MOTEHIMAIOB C HAMPSXKEHHOCTHIO TMOJS. DKBUIOTEHIUAIBHBIC
noBepxHoctu. Teopema Taycca. OnektpoeMkocTh  mnpoBoaHuka. Kougencarop. CoenuHeHue
KOHJIEHCATOPOB. [IUAIEKTPUKHU B 3JIEKTPUUECKOM T0JIe. BEKTOp 31EKTPUUECKOTO CMEIICHUSI.

6 IMocTosIHHBII TOK

Cwia TOKa, IUIOTHOCTh TOKA. OJEKTPOABHXKYIAS CHJIa MCTOYHHKA TOKa. 3akoHbl OwMa.
ConpoTuBieHne MpoBOJHUKOB. 3akoH Oma s yuyactka nenu B nuddepennmansaoit popme. Pabora u
MOIIHOCTh JICKTPHUECKOro Toka. 3akoH J[xkoyns-JleHina B unterpanbHoit u auddepenimansion hopmax.
Paspersiennsie nienu. [IpaBuina Kupxroda. DMUCCHOHHBIC SIBJICHUS U X IIPUMCHEHUE.

7 DJIeKTPOMATHETH3M

MarnutHoe mojie U ero xapakTepucTuku. ['paduyeckoe M300pa’keHHE MArHUTHBIX IMOJIEH. 3aKOH
buo-Casapa-Jlarnaca. BzaumopeiicTBue NPOBOJHUKOB C TOKOM. JIelicTBME MarHMTHOrO TOJsI Ha
nerkymuecs 3apsasl. Cunia JlopeHua. JIBuxkeHue 3apsyKeHHBIX YaCTULl B MATHUTHOM Mojie. MarHuTHBII
notok. PaboTta mepemermieHuss KOHTypa € TOKOM B MarHUTHOM TmoJie. SIBJI€HHE 53JIEKTPOMArHUTHOU
WHIYKUWW. SIBIEHWE CAMOMHIYKUMM W B3aMMOMHIAYKUMU. OHEPruss MarHUTHOro mojis. MarnuTHeie
CBOICTBa BemlecTBa. MarHuTHass BOCIPUUMYUBOCTh, MAarHUTHAS POHUIIAEMOCTh cpeibl. DeppoMarHeTuku
U UX CBOICTBa. YpaBHeHUs1 MakcBea.

8 OnTuka

OcHoBHblEe 3aKOHBI OonNTHKU. ['eomerpuueckas onrtuka. [Ipunnun Irolirenca-®penens. BonHoBas
ontuka. Untepdepenius cBetoBbix BoiH. KorepentHocTh. CriocoObl HabmoneHuss HHTep(EepEHIINH CBETA.
[Mpuanmmn [Molirerca-Openens. 3ousl Openens. Judpakuus Openens. udpakuus Opaynarodepa Ha menm.
Hudpakuonnas peuierka. [lonspuzanus cBera. BzaumoaeiicTBie 31€KTpPOMarHUTHBIX BOJIH C BELIECTBOM.
[Tornomenue ceera. 3akon byrepa. lucnepcus. Paccesnue cera.

9 ®u3nka TBEpAOro TeJIa

[Teproanueckas cucteMa XMMHUYECKUX JIEMEHTOB. Teopusi KpUCTAIUIMUECKOHN pemieTku. ['eomerpus
KpucTtaymuueckon pemetrku. Judpakuusa B kpuctamnax. OOpa3zoBaHue TBEPIOro Tejla MO 30HHOH TEOpHUH.
BBIpOXKIEHHBIN 2JIEKTPOHHBIN ra3 B MeTaJllaX. DJIEKTPONPOBOJIHOCTh METAJJIOB. DHEPreTUYECKUE 30HBI B
TBepAbIX Tenax. OCHOBBI 30HHON Teopuu. 30HHas crTpykTypa. llomynpoBomuuku. CoOcTBeHHass U
npuMecHass MNpoBoauMOcTb. CoOCTBEHHas MPOBOJUMMOCTh IOJYNPOBOAHUKOB. DOTONpPOBOIUMOCTD
oTynpoBOHUKOB. KoHTakT nByx MeramioB. Tepmoanekrtpuueckue sBiaeHusd. P — n nepexoa. IlpumecHas
IIPOBOAMMOCTD TIOJYIIPOBOJHUKOB.

10 KBanToBasi m aTomHas Gpuznka

KBaHTOBBIE CBOWCTBa 3J€KTPOMarHUTHOTrO u3nydeHus. M3nydenune Harperbix ten. CrekTpalibHble
XapaKTepUCTUKH TeMJIOoBOro m3nydeHus. 3akoHbl Kupxroga, Credpana-bonbumana n Buna. AGcomroTHO
yepHoe Teno. Popmyna Panes-/xunca n «ynprpaduoneroBas katactpoday. ['unoresa [lmanka. KBantoBoe
O0BsSICHEHHE 3aKOHOB TEIJIOBOTO H3iydeHUs. KopmyckynsipHO-BOIHOBOW ayanu3m cBera. DotorddexT u
spdexr Komnrona. YpasHenue DitHmiteitHa 1 gpororddexra. Onbitel Pesepdpopaa u snepHas Monaenb
atoMa. [loctynarer bopa. Cnekrp Bomopona. BonnHoBbele cBoiictBa wactuu. ['umnoreza ne bpois.
CootHomienue HeomnpeneneHHocTedl. OOmiee ypaBHeHue lllpenuHrepa um ypaBHEHHE JUIsl CTallMOHAPHBIX
cocrostnuil. KBantosanue snepruu. [Ipunuun [aynu.

11 Sinepuas pusuka

CoctaB M CTpyKTypa siapa. DHeprusi cBsa3u sapa. Pazmepsl sapa. CnuH sigpa. DNEKTpUUYECKUE
cBoiicTBa u ¢opMa snpa. PaanoakTHBHOCTh. 3aKOH paJMOAKTUBHOTO pacmana. Anbda-, 6era- U ramma-
u3nydeHus saep. MoaenpHble npeacTaBieHust o cTpykrype saep. Kanenbnas mozaens sapa. OGonoueyHast
MOJIETIb si/Ipa. Y CJIOBHE CTAOMILHOCTH sJIEp. DIEMEHTAPHBIC YaCTHIIBI.



4.3 JlaGopaTopHble padoThI

Ne Kon-Bo
No JIP HaunmenoBanue nabopatopHbix paboT
paznena 4acoB
1 1 BBojgHast pabota. D1eMEeHTHI TEOpHH OMIMOOK ¥ 00paboTKa 1
PE3yJIbTaTOB U3MEPEHUH.
2 2 Onpenenenne ko3 duunenta Ba3koctu mero oM CTOKCa. 1
3 3 Onpenenenne otHomeHHs TeruioeMkoctu Cp/Cv MeTo10M 1
a11abaTHYeCKOro pacIiipPEeHHUS.
4 4 MasiTHUKH. 1
5 5 BBoanas pabora. HazHaueHnue u XxapakTepUCTHKH 1
AIEKTPOU3MEPUTEIBHBIX PUOOPOB.
6 8 JudpakioHHbIE PEIICTKH. 1
7 9 TepMoaIeKTpHUUECKUE SIBICHUS 2
BBojgnas pabora. CaHuTapHble HOPMBI U TEXHUKA 0€30M1aCHOCTH MPU
8 10 paboTe ¢ palnOaKTUBHBIMU IIPEMapaTaMH. 1
9 11 M3ydeHue cuekTpa UCIyCKaHUsl aTOMOB BOJIOPO/IA. 1
Uroro: 10
4.4 llpakTuyeckne 3aHATHA (CEMHHAPBI)
Ne Ne Kom-Bo
Tema
3aHATHS | pas3zgena 4acoB
1 1 Pemenne 3amau no teme: «KuHemaruka MmocTynmaTeNbHOTO M Bpa- 1
IaTeNLHOTO JIBIKEHUS. /[IluHAMIKa TOCTYAaTeIbHOTO IBUKEHUS
2 Pemenne 3amau nmo teme: «/{uHamMuka BpamaTeNbHOTO JBHUKEHHUS. 1
Pa6ota, sneprus. 3C2. 3CU»
2 3 Pemenne 3agau mo Teme: «MOJIEKYISIpPHO-KHUHETUYECKAsT TEOPHS 1
U7ICaTHHBIX Ta30B)»
4 Pemenue 3amau nmo teme: «M3ompoueccsl. Ilpumenenue neporo 1
Hayajla TePMOJUHAMHUKU K H30IpolieccaM. BHYTpeHHssI dHeprus,
KoruecTBO TerioThl. [{ukn KapHo»
3 ) Pemenue 3anau no teme: «Konebanus. CrnoxkeHre rapMOHMYECKUX 1
KoJieOaHUN. DHEPTHsl TAPMOHUYECKU KOJICOFOIICHCS] TOUKI
6 Pemenue 3amau no teme: «3akoH Kymona. HampsbkeHHOCTB 2iiek- 1
Tpoctatnueckoro nois. Konaencaropsl. [lorennmam»
4 7 Pemenue 3anau no teme: «3akoH Oma it pacuera 3JIEKTPUUYECKUX 1
neneil. 3akon Jxoynsa-JIenna»
8 Pemenue 3amau no teme: «lloctpoenune n3o0pakeHus: npeamera B 1
nuH3ax. llokaszarens mpemomnenus cpensl. OcBemeHHOCTb. HMH-
TeppepeHLns CBETa
5 9 Pemenue 3amau mo teme: «30HHas Teopus. YpoeHb Depmu. [lo- 1
JTYTIPOBOTHUKI
6 10 Pemenune 3amau no teme: «®otorddext. YpaBHeHHe DHHIITEHA 1
s BHeIHero GoTtoaddekra. Popmyna bansmepa»




Ne Ne Kom-Bo
Tema
3aHATUS | pa3jena JacoB

11 Pemenue 3amay no teme: «3akoH palMOAKTHUBHOTO pacraja. Snep- 2
HbIE peakuu. JHeprus cBsa3u sapa. OCHOBBI 103UMETPUI

Uroro: 12

4.5 KourpoJasnas padora (1, 2, 3 cemecTpbl)

1 cemectp

1. IlepByt0 NOJOBHHY CBOEIO IyTH aBTOMOOMJIb JBUTAJICS CO CKOPOCTBIO U, = SOK% , @ BTOPYIO I10-
JIOBUHY ITyTH CO CKOPOCThIO U, =40 KMq . Omnpenenute CpeiHIOI CKOPOCTh aBTOMOOWIIS U .

2. Touka JBMKETCS B COOTBETCTBMH ¢ ypaBHeHuem S = A+ Bt + 0,14t2 +0,001t3. Yepes Kakoe

BpeMs OT Hauana JBIKEHHs TOuKa OyjeT UMeTh yckopenue a=1m/c?? Haiftu cpenee yckopeHHe TOUKH 3a
3TO BpeMsl.

0

a
3. Koneco BpamacTCsa ¢ IOCTOAHHBIM YIJIOBBIM YCKOPCHHUEM & = 3p 2. OHpCI[eJ'II/ITe paanyc KoJie-
C

ca, eciy yepe3 1c¢ mocie Havana ABUKEHUS MTOJIHOE YCKOpEeHue koieca a = 7,5 f‘/ 2 -
c

4. Teno Bpamaercs BOKPYI HEMOJBIKHOM OCH MO 3aKOHYy @ = A+ Bt +Ct?, rme A=10 pao,

B=20 P a% ,C==2P ad , . HaliTu mMoyiHOe yCKOpeHUe TOYKH, Haxoasmeics Ha pacctossaun 2 =01 m
c

OT OCH BpallCHUA OJIs1 MOMCHTA BPCMCHU t=4c.

5. Baron maccoii 20 m ABWXeTcs paBHO3aMeUIeHHO ¢ yckopermem 0,3 fy , ¥ Ha4aJIbHOM CKOpPO-
¢

CTbio 94 KMq . Halitu cuity TopMO>KeHHUsI, JEMCTBYIOLYIO Ha BarOH, BPEMs IBUJKEHUS BaroHa J0 OCTAHOBKH

U TIepeMEIIEHNE BaroHa.

6. MeTannu4eckuii mapuK Maccoi 5 2 majlaeT ¢ BBICOTHI / M Ha TOPU30HTAIBHYIO TOBEPXHOCTh CTOJA
1, OTPa3sUBLINCh OT Hee, MoJHUMAaeTcsl Ha BbICOTy 0,8 m. OnpenenuTs CpEeAHIO CUILY yJapa, €Clid CONpHU-
KOCHOBEHHME IIapUKa CO CTOJIOM anuioch 0,01 c.

7. MaxoBuk Maccoit 4 ke CBOOOJHO BpamaeTcsi BOKPYT TOPU3OHTAIBHON OCH, MMPOXOIAIIECH Yyepe3 ero
ueHTp, aenas 720 o6/mun. Maccy MaxoBHKa MOKHO CUMTaTh paclpeesieHHOH 1o ero oboxy paauycom 40
cm. Yepes 30 ¢ mop neficTBHEM TOPMO3SIIIIET0 MOMEHTa MaXOBUK OCTAHOBWIICS. HalTH TOPMO3SIIIHIT MOMEHT
U 4UCII0 000POTOB, KOTOPOE JeNaeT MaXOBHUK /10 TMOJIHOM OCTaHOBKH.

8. OnpeennTh, CKOMBKO KHIOMOJIEH W MOJIEKYJ BOJIOPOJA CONEPXKUTC B 00beMe 50° 1o maBie-
HueM 767 mm pm. cm. ipu Temneparype /8 °C. KakoBa mI0THOCTb U yA€IbHBIN 00beM raza?

9. HUneanbHas TeruioBast MalnHa, padotaromias o uukiay KapHo, coBepiiaeT 3a oJuH LUK paboTy
1,5-10° [foic. Temmeparypa Harpesarens 400K, temmeparypa xonoxunbauka 260K, Haiitu KITJI MammssL,
KOJMYECTBO TEIUIOTHI, [TOJIydaeMOe MAIIMHOM 3a OJUH LUKJ OT HarpeBaTesis, U KOJIUYECTBO TEIJIOThI, OTa-
BaeMOE 32 OIMH UK XOJIOAUIBHUKY.

10. Hanucatps ypaBHeHHE rapMOHHUYECKOT0 KojeOaHus, ecau aMIUIMTyAa ero /0 cm, MakcuMalb-
Has ckopocTb 50 cm/c, HayanbHas ¢aza /5°. OnpenenuTs nepuoj KojaedaHus U CMeLIeHHe KOJeOtoIencs
TOUKH uepe3 0,2 ¢ oT Hayasia KoyeOaHusl.



2 cemecTp

1. JIBa 01MHAKOBBIX 3apsKEHHBIX IIAPUKA, HAXOAIIUECS HA paccTOAHUM I = 0,2 M, IPUTATHUBAIOTCS
cuoit F1 = 4-10° H. ITocse conpuKOCHOBEHHS OHM Pa3BeleHbl Ha MPEKHEE PACCTOSHUE U OTTANTKMBAIOTCS
cutoit F2 = 2,25-10°° H. Onpenenute nepBoHavYaIbHbIE 3apsbl (1 ¥ (2 IIAPHKOB.

2. Ilnockuii BO3MYIIHBIA KOHJEHCATOP 3apsHKEH M OTKIIOYEH OT ucToyHuka. Kakoma tommmHa L
IJIOCKON CTEKJISIHHOM IUIACTUHKHU, KOTOPYIO HYKHO BBECTH B 3a30p, YTOOBI Pa3HOCTb MOTEHIIMAIOB YMEHb-
mmaack B N pas3? J{usnektpudeckas mpoHUIIaeMocTs ctekia €. [llupuna 3a3opa Mexy ooknaakamu d (d>L).

3. K ucrounuky toka ¢ 9J1C E=12 B npucoennnena narpyska. Hanpspkenue U Ha kiieMMax HCTOYHH-
Ka ctaino npu 3ToM paBHbiM § B. Onpenenuts KIIJI nctounuka Toka.

4. BuHTOBAsI JIMHUSA, 110 KOTOPOW JIBUKETCS AJIEKTPOH B OJHOPOJAHOM MAarHUTHOM I10JI€, UMEET IHa-
metp d =80 MM u mar £ =200 mm. Maaykius mons B = 5 mTin. Onpenenuts CKOPOCTH 3JCKTPOHA V.

5. B xomHate ropur sammnouka B 60 BT u BkIItouaercs 3jieKTpoHarpeBaTenbHbIN mpudop B 240 BrT.
Hamnpsbxkenue B maructpanu 120 B. ConpoTuBieHHE MTPOBOIOB, COSAMHIIOMNUX MPUOOPHI, HAXOAIITHUECS B
KOMHAaTe, ¢ Maructpaibto, R = 6 OM. Ha ckonbko u3MeHsieTcsl HanpsbKeHUe, MOIBOANMOE K JIaMIIOUKe, MPH
BKJIIOYEHUHU HArpeBaTesbHOro rpudopa’?

6. ToHKHIT MeTalIMuecKuil cTepskeHb AmuHbl L = 1,2 M Bpamaercs ¢ yactotoit v= 120 mun™ B og-
HOpPO/JHOM MarHUTHOM II0JI€ BOKPYT OCH, MEPIEHAUKYISIPHON K CTEP)KHIO U OTCTOALIEH OT OJHOIO U3 €ro
KOHIIOB Ha pacctosHue L1 = 0,25 m. Bexrop B napamienen ocu Bpamenus, B = 1 mTn. Haiitu paznocTs no-
TeHuanoB U, BO3HUKAIOLIYIO MEKY KOHLIAMU CTEPIKHSL.

7. 3aMKHYTHI KOHTYp B BHJIE PAMKH C TIOmanpio S = 60 cM? paBHOMEPHO BpAIaeTcs ¢ 4acTOTOH Vv =
20cts OJIHOPOJIHOM MAarHUTHOM nose ¢ uHaykiuend B = 20 mTn. Ock BpauieHus: 1 HanpaBJIeHUE MOJIs B3a-
MMHO NepneHaAuKyIspHbl. Onpeaenuts ammnutyaHoe Em u neiictByromee E 3nauenus 9/[C B koHTYype.

8. IIpu xakoM 3HAYEHHUU YIJia MaJICHUs CBETOBOIO JIy4ya Ha TPaHMILy pasjiena ABYX cpel (¢ mokaszare-
JSIMU TIPETOMJICHUS N1 ¥ N2) OTPasKESHHBINA U MPETOMJICHHBIN JTy4dr 00pa3yroT yroi 1t/2?

9. Ilnockas cBeroBas BOJIHA JJIMHBI Ao B BaKyyMe IaJaeT 110 HOPMAJIM Ha MPO3PauyHyI0 IUIACTUHKY C
mokasaresem mnpeiaoMieHus n. [Ipu kakux TonmuHax b MIaCTHHKU OTpakeHHas BOJHA OYyAeT UMETh a) MaK-
CHUMaJIbHY10, 0) MUHUMAJIbHYI0 HHTEHCUBHOCTh?

10. Jlo kakoro moTeHIMaNa (¢ MOKHO 3aps/IUTh YAAICHHBIN OT APYTUX Tel [IUHKOBBIN MIapUK, 00Ty4as
€ro yJIbTpadUoJIETOBBIM U3Ty4EeHUEM C JUIMHOU BOTHBI A = 200 HM?

3 cemecTp

1. AGcomoTHO uepHOe Teno ObuT0 HarpeTo oT Temmneparypbl 100 mo 300 °C. Haiitu, Bo CKOJIBKO pa3
W3MEHUJIACh MOLTHOCTH CYMMAapHOTO U3JIyYEHHUs TIPHU STOM.
2. JlaByieHHe CBeTa Ha 3ePKALHYIO TOBEPXHOCTD, PACTIONIOKEHHYIO Ha PACCTOSHUHU 2 M OT JIAMITOYKH,

HOpPMaJIbHO MAJAIOIINUM JIy4OM, paBHO 1078 Ia. Onpenenutb MOIIHOCTD, PACXOAYEMYIO Ha U3TyUEHUE.

3. Ha nnacTuHKY nmajiaeT MOHOXpOMAaTUYECKH cBeT ¢ JyInHOU BOJIHBI 0,42 MkM. POTOTOK Mpekpara-
€TCsl TIPH 3aJIepKUBaOIIe pazHocTu noreHnuanoB 0,95 B. Onpenenuts paboTy BhIXOAa JIEKTPOHOB € TO-
BEPXHOCTH IJIACTHHBI.

4. OnpenenuTs AITUHY BOJTHBI CHEKTPaTIbHON JIMHUHU, COOTBETCTBYIOUIEH Mepexo/y IEeKTpoHa B aTOMe
BOJIOPO/Ia C IECTOW OPOUTHI HA BTOPYIO.

5. Cpennee BpeMs KU3HHM BO30YXKIEHHBIX COCTOSHUN aroma coctamiser 10 Hc. Berumcnaurth ecrte-
cTBeHHyI0 mmpuHy crekrpanpHoii muann (A = 0,7 MKM), cOOTBETCTBYIONTYIO TIEpeX0ay MEKTy BO30YK-
JEHHBIMU YPOBHSMH aTOMa.

6. Ilpu KakOoM HaWMEHbBIIIEM HAINPSDKEHUH Ha PEHTICHOBCKOW TPYOKEe C JKEIEe3HBIM aHTHKATOJOM IO-
SIBISIFOTCS TUHUU K-ceprn?

3
7. CKOIBKO siiep, colepkammxcs B 1 T TpUTHS 1H , pacnagaeTcsl 3a CpeHee BpeMsl JKU3HU ITOT0
n3ororiia’?



5 Y4yeOHO-MeTOAMYECKOE 00ecTIeUeHHe TUCITHIIINHBI
5.1 OcHoBHas auTEpaTypa

1. ®usuka: Mexanuka. Mexanndeckue kojebanus u BoaHBL. MomnekynspHas ¢uszuka. Tepmoauna-
muka: Yuebnoe nmocoodue / C.U. Ky3nenos. - 4-e uzn., ucnp. u gom. - M.: ByzoBckuii yaueOnunk: HUIL]
NHOPA-M, 2014. - 248 c.: 60x90 1/16. (m) ISBN 978-5-9558-0317-3. - Pexum pgocryma: -
http://znanium.com/bookread2.php?book=412940

2. ®usuka. OCHOBBI AJCKTPOJIMHAMHUKHU. DIIEKTPOMAarHUTHbIC KOJeOaHHWsI U BOJHBI: Y4eOHOE MOco-
6ue / C.W. Ky3Henos. - 4-e usj., ucnp. u jpom. - M.: Byzosckuii yuebnuk: HUL] MUHOPA-M, 2015. -
231 c: 60x90 1/16. (mepemmer) ISBN  978-5-9558-0332-6. --Pexxum  pmocryma: -
http://znanium.com/bookread2.php?book=424601

3. ®uszuka. BonHoBas ontuka. KBantoBas nprupoaa usnydeHus. DIEMEHThl aTOMHOHN U sSiAepHON (hu-
3uku: Yue6. noc. / C.1U.Ky3nemnor, A.M.JIunep - 3-e uzz., nepepad. u jorm. - M.: By3os. yue6.: HUL]
NHOPA-M, 2015 - 212 c.: 60x90 1/16.(m) ISBN 978-5-9558-0350-0. - Pexxum mocryma: -
http://znanium.com/bookread2.php?book=438135

4. DneMeHTHl KBaHTOBOM MEXaHUKH U (PU3UKHU aTOMHOTO sapa: YuebHnoe nmocooue/ A. I'. bpayn, U. T
Jlesutnna — M.: HULL UHOPA-M, 2015. — 84 c. 60x90 1/16. — (Bricmiee oopa3oBanue: bakanaBpu-
art) (O6m0%kKa) ISBN 979-5-16-010384-6, 100 IK3. —  Pexum JIOCTYyTIA:
http://znanium.com/catalog.php?bookinfo=486392

5. Tpodpumosa, T. U. Kypc ¢usmku [Tekct]: yueOHOe mocoOMe sl WHKCHEPHO-TEXHHUYSCKUX
crenuanbHocTel Boicinx yueOHbIX 3aBeneHuit / T. U. Tpodumosa. — 20-e uza., crep. — Mocksa :
Axanemus, 2014. — 560 c. wn. — (Beicmee npodeccnonansHoe oopasoBanue). — [Ipeam. ykas.: ¢. 537
— 549, — ISBN 978-5-4468-0627-0.

5.2 lonoinuTebHAs JIMTEPATypa

1. Yakak,A.A. Kypc ¢usuku. MonekynspHas ¢usuka / A.A. Yakak.—Openoypr: 'OY OI'Y,
2009.-377 c. ONEeKTPOHHBIN KaTajuor ory. - Pexum JocTymna
http://artlib.osu.ru/web/books/metod_all/2743_20110926.pdf

2. Yaxkak,A.A. Kypc ¢usuxu. DnexkrpudectBo u maruetusm / A.A. Yakak.—OpenOypr: [OY OI'Y,
2006,-317 c. DNEeKTPOHHBIN KaTajor ory. — Pexxum JI0CTYyTIa
http://artlib.osu.ru/web/books/metod_all/1121_20110805.pdf

3. Amnucuna, . H. Coopnuk 3ana4 no ¢pusuke / . H. Anucuna, A. A. Orepuyk, T. U. [Tuckapesa;
M-Bo o6pazoBanus u Hayku Poc. deneparuu, denep. roc. 610 KeT. 00pa3oBaT. yUpEKICHHUE BBICIII.
npod. obpazoBanus "OpeHOypr. roc. yH-T". - Dnektponsbiii katanor OI'Y. — Pexum nocryna
http://artlib.osu.ru/web/books/metod_all/3548_20130402.pdf

4. Tnappruesa 0. A. IIpakTuKyM IO CaMOCTOSITETLHOMY PELICHHUIO 33/1a4 C METOJUYECKUMH yKa-
saausmu / FO. A. I'mageimesa, B. B. ['yapkoB; M-Bo 0oOpa3oBanus u Hayku Poc. deneparuu, Denep.
roc. Ol0KeT. 00pa3oBar. yupexkaeHue Boicil. oOpasoBanus "OpeHOypr. roc. yH-T". - U. 1. Mexanu-
ka. Openbypr : OI'Y, 2016. - 139 c.- Dnekrponusni kartamor OI'Y. — Pexum nocryma
http://artlib.osu.ru/web/books/metod_all/32415 20161201.pdf

5.3 llepuoanueckue u3gaHust

1. Ontrka u cnekTpockonus : xypHai. — M.: Akanemu3natientp «Hayka» PAH, 2013-2017.
2. KBanToBas snekTpoHuKa : KypHail. — M.: ArentctBo «Pocreuatsy, 2013-2017.

3. Ycnexu ¢u3nueckux Hayk : )kypHal — M.: ArenrctBo «Pocneuatsy, 2013-2017.
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4. ypHan sKcriepuMeHTaTbHON U TeopeTHUecKor (DU3HKH : )KypHal. - MockBa : AkaaeMU3IaTICHTP
"Hayka" PAH, 2013-2017.

5.4 UnTepHeT-pecypchbl

1. https://openedu.ru/course/ - «OtkpeiToe 0Opa3zoBanue», Karaaor kypcoB, MOOK: «Cuctembl aBTO-
MaTH3HPOBAHHOTO TIPOESKTHPOBAHUS aTATHBHBIX TEXHOIOTHIN;
2. http://fizika.ru/ - Caiit ams npenogaBaresieit GU3NKH, YIALIUXCSA U UX POTUTENICH.

3. http://elementy.ru/lib/lections - Buaeo3amucu W TEKCTOBBIA Marepuan IMyOJWYHBIX JICKIMH
M3BECTHBIX YYCHBIX MUPA.

4. http://mipt.ru/ - caiit MOCKOBCKOrO (DU3MKO-TEXHHMYECKOTO HMHCTUTYTa (TOCYAapCTBEHHBIN
YHUBEPCHUTET).

5. http://www.imyanauki.ru/ - Yuensie uzodperarenu Poccun
6. https://universarium.org/catalog.ru/ - Omn-naitn mnardopma:_«Yuusepcapuym», Kypcb, MOOK:
«KiroueBblie uaen Gpu3nkm».

5.5 IlporpammHoe obOecnedeHue, npodeccuoHaJbHble 0a3bl JAHHBIX M HH(OPMANMOHHBbIE
CIIPABOYHbIE CUCTEMbI COBPEMEHHbIX HH(OPMANUOHHBIX TEXHOJIOT U

1.  Omnepanuonnas cuctema Windows (B pamkax suiiensnonHoro cornamenns OVS-ES obecrnieueH
BeCh KOMIbIOTepHBIN napk OI'Y).

2. Tlaker macrompubix mpuiaoxenuii Microsoft Office (Word, Excel, PowerPoint) (B pamkax
munensnonHoro cornamenns OVS-ES obGecrieuen Bech kommbroTepHbsiii mapk OI'Y) mis moarotoBku
TEKCTOBBIX JOKYMEHTOB, 00pabOTKU SKCIIEPUMEHTAIBHBIX PE3YIbTaTOB U IEMOHCTPAIIUU MPE3CHTAIUH.

6 MaTepI/laﬂbHO'TeXHI/I‘leCKOC odecrneyeHue AUCHHUIIIMHBI

VYyeOHble ayTUTOPUM sl MPOBEACHUS 3aHATUH JEKIHMOHHOTO THIIA, CEMHHAPCKOTO THUMA, IS
MIPOBEJICHUSI TPYIIOBBIX M HWHAMBHUAYAJIbHBIX KOHCYJbTAIMM, TEKYIIEro KOHTPOJS M NPOMEXKYTOUHOU
aTTeCTallUu.

AynuTOpUN OCHAIIEHbI KOMIUIEKTAMH YUYEHUYECKOW MeOeIH, TEXHHYECKUMU CPeICTBaMU 00yUYeHMs,
CITy>KaIllUMU JUIs TIpeJIcTaBlIeHus yueOHol nHdopMauy 60IbII0ONH ayAUTOPUH.

Jns mnpoBeneHus J1a0OpaTOPHBIX 3aHATUN ucnonp3ytorcss jaboparopun «MeXaHUKH H
MOJIEKYJISIpHOM (pU3HuKH», «IJIEKTpUUecTBa U MarHetusMay, «ONTUKH», «ATOMHOU U siepHOHM (u3ukm»,
OCHAIIICHHbIE COOTBETCTBYIOIIUM 00OPYI0BaHUEM.

[ToMemienust Ui MPaKTUYECKUX 3aHATHM M CaMOCTOSTENBHOW paboThl OOYUYaIOIIMXCSl OCHAIIEHBI
KOMITHIOTEPHOW TEXHUKOHN MOJKIIoUeHHON K cetu "MHTepHer" M obecrieueHreM JOCTyIa B AJIEKTPOHHYIO
nH(pOpMalMOHHO-00pa3oBarenbHyto cpeny OI'Y.

K paboueii npozpamme npunazaromces:
@DoH/T OIIEHOYHBIX CPEJICTB IS MPOBEICHUS MPOMEKYTOUHON aTTECTAIIMN 00YJAIONTUXCS IO TUCIIUILIAHE.
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