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1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

Ilesb 0CBOCHUS AUCLIUIUINHBL:

MOJIrOTOBKA CHEIHMAINCTA, COUETAIOIIEr0 MUPOKYI0 (yHIAMEHTAIBHYIO HAYYHYI0 U MPAKTHYECKYIO
MOJrOTOBKY, YMEIOIEro IMPOBOAUTH TEOPETUYECKUE M  OSKCIEPUMEHTAJbHbIE HCCIENOBAHUS U
MCTOJIB3YIONIero (PU3NYECKUEe 3aKOHBI B CBOEH IMpodeccuoHanbHON nestenbHOcTH. Du3nka Kak Hayka o0
O0IIMX 3aKOHAaX MPHUPOJIbI JICKUT B OCHOBE M3YyUCHMs OOIIETEOPETUUYECKHX U CIIELUAIBHBIX TEXHUYECKHUX
IUCUUIUIMH. 3HaHue (QU3MKM HEoOXoauMo OakamaBpaM TEXHUKU W TEXHOJIOTUH U yCHEIIHOW paboThl B
KOJIJIEKTHBAX C MIPEJCTABUTENISIMU €CTECTBEHHBIX U TEXHUUYECKUX HAYK, UHKEHEPAMU U TEXHUKAMH.

3amaun:

YCBOEHHE OCHOBHBIX IMpEJICTaBIEHUH O Mmarepuu, ¢opmMax M crnocodbax e€ CylecTBOBaHUS;
03HAKOMIJICHHE CO CTPYKTYpOH OCHOBHBIX KaTeropwii (pu3M4ecKux 3HAHWK (3aKOHOB, THIIOTE3, MOJEIEH),
A3BIKOM M METOAAaMHU (U3UKHU; BBIACHEHME Ha KOHKPETHBIX NpUMeEpax MEXIIPEIMETHBIX CBsI3el Mexay
¢bu3MKOIi, MaTEMaTHKOW, OMOPHU3NIECKUMHU OCHOBAMH JKUBBIX CUCTEM U MH()OPMATUKOM.

2 MecTo JUCHHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Jucnumimza otTHocuTes K 6a30Boi yactu 6ioka 1 «/{ucuurianasl (MO )»

[TpepexBU3UTHI JUCHMILTUHBL: Omcymcmeyom

[ToctpexBuzutel guctuiuindel: b.1.5.14 Obwas snekmpomexnuxa, b.1.5.18 Onexkmponuxa u
muxponpoyeccopras mexuuxa, b.1.5.20 Memoowr ananuza u pacuema snrekmpounHuvix cxem, b.1.B.0/].4

Quzuueckoe mamepuanoseoerue, b.1.B.J[B.5.2 Hncmpymenmanvnvle cpedcmea pa3paboOmku cucmem,

b.1.B.JIB.6.1 Jlazeprnas mexnuxa u nazeprvlie mexuvonozuu, b.1.B.J[B.6.2 @usuueckue ocHOB8bl U3MepeHull,
b.1.B.J[B.7.2 Onmuka

3 TpeGoBanus K pe3yjabTaTaMm 00yUeHUs MO TUCIUIINHE

Hpouecc HU3YyUYCHUS JUCHUIIJIMHBI HAITPABJICH HaA (bOpMI/IpOBaHI/Ie CJICAYIOHIUX PE3YJIbTATOB 06y‘IeHI/I$I

[Tnanupyemsble pe3yabTaThl 00yueHHs 110 TUCIHUILIMHE,

. dopmMupyeMble KOMIIETEHIINN
XapaKTepU3yIolIKe Tanbl (GOPMUPOBAHMS KOMIIETEHIIUI

3HaTh: OIIK-2 cnocoOHOCTBIO BBISBISATH

CMBICT (PU3WYCCKUX TOHATHHA, (DU3MUECKHX BEIWYUH, (PU3UUE-|ECTCCTBCHHOHAYUYHYIO CYIIHOCTh
CKUX 3aKOHOB, IPUHIIMIIOB ¥ MOCTYJIATOB; OCHOBHI AU(depeHIINaIbHOTO | Tpo0IeM, BO3HHUKAIOMIMX B XOE
W WHTETPATHHOTO MCYUCICHUH W WCIIOJIb30BAHHE WX MPH 00OCHOBAHWH | TIPOGECCHOHATBHON

(bu3MYEeCKNX 3aKOHOB; OCHOBHBIE (PU3UYECKHE MTPOLIECCHI. JIEeATEIbHOCTH, IIPUBJIEKATh JUIA
Ymersn: X pElEHUus COOTBETCTBYOIIMI
pewiaTtb ¢buznyeckue 3a/1a4u; IIPUMEHSATH ¢u3nKo- | HU3NKO-MaTeMaTHYECKHM

MaTeMaTHYecKuil  ammapar il  oOpaOOTKM W MpeAcTaBJeHMs |ammapaT
pE3yNbTAaTOB pacyeToB (M3MEpeHUi) 3a7ad, BO3HUKAIIUX B XOJe
PO eCCHOHAIBHON e TEHHOCTH.

Baajaers:

IMOJIYYCHHBIMU 3HAaHUAMHU, COBPEMCHHBIMU MCTOAAMU PCUHICHUA
MOCTABIIEHHBIX 3aJla4 MPAKTUYECKOTO XapaKTepa, HaBbIKAMU JJIST OBICT-
poro, nmpodeccCHOHAIBHOTO, KaYeCTBEHHOTO PEIICHUS BO3HHUKAIOIINX B
xoJie Tpo(heCCHOHANFHOM IeATeIbHOCTH 3a/1a4, HaBbIKaMH OOpaIeHus ¢
o0opynoBaHHEM W TpUOOpaMH, CaMOCTOSITEILHOTO BEACHHS JKCIIEpH-
MEHTAJILHOTO UCCIICJIOBAHMSI.




4 CTpyKTYpa M coiep:KaHue I1CUHIINHbI

4.1 CTpyKTypa IMCHUATINHBI

OO0m1as TpyA0EMKOCTh AUCIUIUIMHBI COCTABISIET 12 3aueTHbIX eauHull (432 akaJjeMUYeCKUX YacoB).

TpynoeMKoCTb,
Bun paboter aKaJIeMIYECKHUX 9aCOB
1 cemectp 2 ceMecTp 3 cemecTp BCETO
OO0masi Tpy10€MKOCTh 144 144 144 432
KonrakTHasi pa6ora: 14,5 12,5 13,5 40,5
Jlexuuu (JI) 6 6 4 16
[Tpaxtrueckue 3ansatus (I113) 4 4 4 12
Jlabopartopusie padoTs (JIP) 4 2 4 10
Koncynbranun 1 1
[TpomexxyTounas arrectarus (3a4eT, SK3aMeH) 0,5 0,5 0,5 1,5
CamocrosiTesibHAas pa6oTa: 129,5 131,5 130,5 391,5
- BbINOJIHEHUE KOHMPOIbHOU pabombl + + +
(KonmpP),
- camocmosimenbHoe uzyyeHue pasoenos
- Camono02omosKka (npopabomka u
nosmopeHue J1eKYUOHH020 Mamepuaia u
mMamepuana y4eOHUKo8 u y4eOHblX nocooull;
- N0020MO6Ka K 1a00PAMOPHLIM 3AHAMUAM,
- N0020MOBKA K NPAKMUYECKUM 3AHAMUAM,
Buja uToroBoro KOHTpoOJIs (3a4eT, IK3aMeH, 3auer 3ayer IK3aMeH
Au(ppepeHupOBaAHHBIN 3a4eT)
Pazensr quctuIuineel, u3ydaeMeie B 1 cemecTpe
KonnyecTBo yacos
Ne HaumeHnoBanue pa3aenon ayAutopras BHEay/I.
paszznena BCETO paboTta AGara
A |m[ap| P
1 MexaHuka 52 2 1 1 48
2 MonexysipHas Gpu3nka 26 2 1|1 22
3 OCHOBBI TEpPMOJIUHAMUKHI 26 1 1 1 23
4 Konebanus u BoTHBI 40 1 1 1 37
Hroro: 144 6 4 4 130
Pazensl qucHUIIMHEL, U3yd4aeMble B 2 ceMecTpe
KonnuecTBo yacos
Ne HaumenoBanwue pa3aenon ayAutoprai BHEay/I.
pasnena BCETO pabora AGara
a1 (mup| P
5 DneKTpocTaTuKa 36 2 1 1 32
6 [TocTosiHHBIN TOK 28 1 1 0 26




KonnuecTtBo yacoB
Ne HanmMenoBanwue pasnenon ayuTopHad BHEAY/I.
paszaena BCETO paborta AGora
m3 [ Jip| P
7 DNEeKTPOMarHeTu3M 36 1 1 0 34
8 Ormrrka 44 2 11 ]1 40
Uroro: 144 6 4 2 132
Pa3znenbl AucuIuInHbL, U3y4aembie B 3 ceMecTpe
KonnuecTtBO yacos
Ne HanmMenoBanwue pasnenoB ayuTopHad BHEAY/I.
pasnena BCEro paborta AGara
a3 e | P
9 ®dusuka TBEpAOro Tena 50 2 1 2 45
10 KBanToBas u atToMHas pu3uKa 50 1 1 1 47
11  |“lmepnas pusuka 44 112 |1 40
Uroro: 144 4 4 4 132
Bcero: 432 16 | 12 | 10 394

4.2 ConepxxaHue pa3iesioB JUCHUNIHHBI

1 Mexanuka

[ToctynarenpHoe ABMKEHHE. BemuunHbI, XapakTepHU3ylollue MOCTyHaTeslbHOe IBMXKEeHHe. Bpaia-
TeIbHOE JBMKEHHE U €r0 XapaKTepUCTHKU. MexaHudeckas pabora. MomrHocts. KoHcepBaTuBHbBIE U AHC-
cunatuBHble cuibl. [lorennumanbHas sHeprus. Kunernueckas sHeprusi. 3aKOH COXpaHEHUS MEXaHWYECKOU
sHEpruu. AOGCONIOTHO YIPYTUi U HEYNPYTruid yaapbl. MOMEHT UMITyJIbCa MaTePUATLHON TOYKH U 3aKOH CO-
XpaHEHUs: MOMEHTa UMITyJbca JJI1 MaTepuaabHOM Touku. MoMeHT mHepuuu Tena. Kunernueckas sHeprus
Tesa, Bpallarollerocsi BOKPYr HEMOJABUKHOW 0C. MOMEHT CHIJIbI OTHOCUTENBHO TOUYKH M OTHOCUTEIBHO OCH
Bpaiienus. Teopema ITeitHepa. OcHOBHOM 3aKOH AMHAMUKH BpamareiabHoro asmxenus. UCO. HUCO. 1-
bl 3akoH HeroToHna. Muepnus. [lonstue cunbl. 2-0i1 3akoH HeroToHa. [IpuHIMIT HE3aBUCUMOCTH J1€HCTBUS
cwi. PaBHonelicTByromas cuna. Cnoxxenue cui. Cunsl B npupoge. Cuna ynpyroctu. Cuna tpenus. Tsrote-
Hue. Cuna BcemupHoro tarorenus. Cuna Tspkectd. Bec tena. IMiysbe cucTeMbl 3aKOH €r0 COXpaHEHHS.
Mexannyeckuii TpUHIKN OTHOCUTENbHOCTH. [IpeoOpa3zoBanms ['ammmnes. Teopema CIOXEHHS CKOPOCTEH.
[TpeoOpaszoBanus JlopeHua.

2 MousekyJsipHasi pu3uka

[Ipeamer u MeToabl MOJIEKYJIApHON (Pu3nku. TepMoguHAMUYECKHE COCTOSIHUS M TePMOJIMHAMUYE-
ckue napametpsl. OcHoBHBIe nonoxxkenuss MKT. KonnuectBo BemecTBa. Ynciio ABoraapo, MoJisipHasi Macca.
VYpaBHEHHE COCTOSTHUS HUIEATHHOTO Ta3a. 3aKOHBI WCATBHOTO Ta3a. Temmneparypa, METOMIBI €€ U3MEPEHUSI,
TemrneparypHble mkansl. OcHoBHOe ypaBHeHue MKT. Pacnipenenenue Mosekyl nuaeanbHOTO ra3a Mo CKOpo-
CTSAM M HEPTHSAM TEIUIOBOTO IBUKEHHUS. Y paBHEHHE MakcBea.

3 OCHOBBI TEPMOTUHAMHKH
Wneanpubrit Ta3. Crenenn cBoOobl. BHyTpeHHss dHeprus rasza. [lepBoe Hayano TepMOIUHAMUKH.
PaGora ra3a npu n3menennu ero oobema. TermoemkocTs. [IprMeHeHre TIepBOro Havana TEePMOANHAMUKH K



n3onporeccaM. TemnoBele MamuHbl. [luknuueckue mnpoueccwhl. [lukn  Kapuo. Bropoe Hawano
TepMOJIMHAMUKU. PeanibHbIe rassbl, )KUJIKOCTH, TBEpbIE Tena. Y paBHeHUEe Ban-nep-Baanbca.

4 KosnebaHus ¥ BOJIHBI

['apmonmnueckue kosjeOaHus. YpaBHEHHE rapMOHHMYECKHX Koiebanuil. I'paduueckoe m3zoOpakeHue
rapMOHUYECKOTO0 KO0JIEOATENbHOTO JABMKEHHs. ODHEpPrus TapMOHHMYECKOro KojeOaTeNbHOro JIBUKEHUS
MaTepuaabHOW TOYKU. [‘apMoHMueckuii ocummiaTop. Buapl MadarHukoB. CloXeHHE T'apMOHMUYECKHUX
KoJiebaHui. 3aTyxaromue KoneOanus. BeinyxaeHHble konebanus. Pezonanc. Ynpyrue BosHBL. MexaHu3M
BOJIHOBOT'O JIBWKCHUS. Y paBHEHHE OETryIIel BOTHBI.

S DJleKTpocTaTuKa

OnekTpuueckoe moje B Bakyyme. 3akoH Kymona. HampspkeHHOCTH MMOJsi TOYEYHOrO 3apsja.
I'paduueckoe wu3o0OpakeHne HdnekTpocratuueckux moneil. Cymepmosunust moneidl. Pabora cun
anekTpocTatuyeckoro nois. [loreHuuanbHas sHeprust 3apsia B dJeKTpocTaruyeckoMm mosie. [loTenuumar.
Paznocts morennuanoB. CBsA3b pa3HOCTH MOTEHIMAIOB C HANMPSIXKEHHOCTHIO TMOJISl. DKBUIOTEHIHUAIbHBIE
noBepxHoctu. Teopema Taycca. OnektpoeMkocTh  mnpoBoagHuka. Kougencarop. CoenuHeHue
KOHJIEHCATOPOB. J[M3IEKTPUKH B 2JIEKTPUUECKOM M0J€. BEKTOp 3J1€KTPUUECKOIO CMEIIEHHUS.

6 IlocTosIHHBIN TOK

Cuna TOKa, IJIOTHOCTh TOKAa. OJIEKTPOJABMXKYIIAas CHJIa HUCTOYHMKAa TOKa. 3akoHbl Owa.
ConpoTuBiieHre MPOBOTHUKOB. 3akoH Oma 1 ydacTka nenu B nuddepenmmanbaoit popme. Pabora n
MOIIHOCTh 3JIEKTPUYECKOro Toka. 3akoH J[xoynsa-Jlenua B uHTerpansHoil u auddepenunanbHoit hopmax.
PassetBiiennsie nenu. [IpaBuna Kupxroda. OMuccuoHHbBIE SIBJICHHS H UX IIPUMEHEHHE.

7 DJIeKTPOMATHETH3M

MarnutHoe Tojie U ero xapakTepucTHku. ['paduyeckoe M300pa’keHHE MArHUTHBIX MOJIEH. 3aKOH
buo-Cagsapa-Jlanmaca. BzaumoneiicTBue TPOBOJHUKOB C TOKOM. JIelicTBME MAarHUTHOTO IO Ha
nerkymuecs 3apsaasl. Cunia JlopeHua. JIBuxkeHue 3apsyKeHHBIX YaCTULl B MATHUTHOM Mojie. MarHuTHBII
notok. PaboTta mepemermieHuss KOHTypa € TOKOM B MarHUTHOM TmoJjie. SIBJI€HHE 3JIEKTPOMArHUTHOU
WHIYKUIWW. SIBIEHWE CAMOMHIYKUMM W B3aMMOMHIYKIMU. OHEPrus MarHUTHOTO Mojs. MarHuTHbIE
CBOICTBa BemiecTBa. MarHuTHass BOCIPUHUMYUBOCTh, MATHUTHASI TPOHUIIAEMOCTh cpeibl. DeppoMarHeTuKu
U UX CBOWCTBA. YpaBHeHUs Makcsesa.

8 OnrTuka

OcHoBHbIEe 3aKOHBI ONTHKU. ['eomerpuueckas onrtuka. [Ipunnun Irolirenca-®penens. BonHoBas
ontuka. MuTepdepenuus ceeroBsix BoiH. KorepeHTHOCT. CriocoObl HaOMOAeHUSI HHTEPGEPEHIINH CBETa.
[Mpunnun Nolirenca-®Openens. 3ousl Openens. Judpaxnus Openens. Audpaxiusa Opaynrodepa Ha HIENH.
Hudpakiuonnas pewmerka. [lonspuzanus csera. BzanmoneicTBre 3eKTpOMarHUTHBIX BOJIH € BEILIECTBOM.
[Tornomenue ceera. 3akon byrepa. Jlucnepcus. PaccesiHue cera.

9 ®u3uka TBEpAOro TeJIa

Ilepnonnueckas cucTeMa XMMUYECKUX DJIEMEHTOB. Teopusl KpUCTAUIMUECKON pemieTku. I'eoMerpus
Kpuctaymmueckoi pemerku. Judpakuus B kpuctamnax. OOpa3oBaHHe TBEpJOro Tejla 10 30HHON TEOpHUH.
BBIpOXKIEHHBIN 2JIEKTPOHHBIN ra3 B MeTajljaX. JJIEKTPOIPOBOJIHOCTh METAJUIOB. DHEPreTUUECKHUE 30HBI B
TBepAbIX Tenax. OCHOBBI 30HHOM Teopuu. 30HHas cTpykTypa. llomynmpoBomuuku. CoOcTBeHHass U
npuMecHass mpoBoauMOcTh. CoOCTBEHHass MPOBOJUMOCTh  IMOJYIPOBOJHHUKOB. DOTONPOBOAUMOCTH
MOJTyIIpOBOHUKOB. KOHTakT AByX MetaimoB. Tepmoanexkrtpuyeckue sBiueHus. P — n nepexon. IlpumecHas
IIPOBOJAUMOCTD ITOIYITPOBOJIHHUKOB.

10 KBanToBasi m aToMmHas Gpuznka

KBaHTOBBIE CBOMCTBA 3JIEKTPOMArHUTHOTrO M3NydeHus. Mzmydenue Harperbix Ten. CreKTpajibHbIE
XapaKTepUCTHKU TEIJIOBOro m3nydeHus. 3akoHbl Kupxroda, Credana-bonsiivana u Buna. AGcomoTHO
yepHoe Teno. @opmyna Panes-xunca u «ynprpaduoneroBas katactpoday. ['unoresa [lmanka. KBantoBoe
O0BsICHEHHE 3aKOHOB TEIUIOBOTO HM3Ny4deHHs. KopmycKymaspHO-BOMHOBOW ayanus3m cBeTa. PoTorddext u
a¢dext Komnrona. Ypasuenue DiuiHmreiHa ms dhotodddekra. OnbiThl Pesepdhopaa u saepHas mMoaeinb
atoMa. [loctynarer bopa. Cnekrp Bomopona. BonnHoBble cBoiictBa wactuu. ['umnoreza ne bpois.

7



CootHomienue HeompeaeneHHoctedd. OoOmee ypaBHeHnue lllpenuHrepa m ypaBHEHHE ISl CTallMOHAPHBIX
coctosinuii. KBantoBanue snepruu. [Ipunnun [laymnu.

11 SInepnas ¢pusuka

CocrtaB U cTpyKTypa siapa. DHeprus cBsi3u snapa. Pasmepsl sapa. CnuH sapa. DIEKTpUYECKHE
cBolicTBa M (opma szpa. PagmoakTuBHOCTb. 3aKOH PaJUMOAaKTUBHOrO pacnaja. Ajibda-, 6eTa- U ramma-
U3Iy4YeHus sjep. MoaenbHble TpeACTaBiIeHus: 0 CcTpykType siaep. KamenpHas mozaens sinpa. O6onodyeyHas

MOJCJIb Aapa. VcnoBue cTaOMIBHOCTH AA€EP. :‘)HCMGHTapHBIe YaCTHUIEI.

4.3 JIaGopatopHbie padoThI

Ne Koin-Bo
No JIP HaunmenoBanue nabopatopHbix paboT
paznena 4acoB
1 1 BBojgnas pabota. D1eMEeHTHI TEOpHH OMIMOOK M 00paboTKa 1
PE3yJIbTaTOB U3MEPEHUH.
2 2 Onpenenenne ko3 duunenta Bsa3koctu mero oM CTOKCa. 1
3 3 Omnpenenenue oTHomeHus TerioeMkocTd Cp/Cv MeToioM 1
a1MabdaTHYEeCKOro pacIIiPEeHHUS.
4 4 MasiTHUKH. 1
5 5 BBoanas pabora. HazHaueHne u xapakTepUCTHKH 1
AIEKTPOU3MEPHUTETHHBIX MPUOOPOB.
6 8 JndpakiinoHHbBIE PEIIETKH. 1
7 9 TepMonsieKTpuuecKue BJICHUS 2
BBojgnas pabora. CaHuTapHbIE HOPMBI M TEXHUKA 0€30M1aCHOCTH MPU
8 10 paboTe ¢ palnOaKTUBHBIMH IIPENapaTaMH. 1
9 11 M3ydeHue cuekTpa UCIyCKaHUsl aTOMOB BOJIOPOAA. 1
Uroro: 10
4.4 IlpakTuyeckue 3aHATHA (CEMUHAPDI)
No No Kon-Bo
Tema
3aHATUS | pasnena 4acoB
1 1 Pemenne 3amau mno Tteme: «KuHeMaTHka TIOCTYNaTelbHOTO U 1
BpalllaTelbHOTO  JABIKEHHA.  J[MHaMWKa  TOCTYMaTeabHOTO
TIBUKCHUS
2 Pemenne 3amau mo Teme: «/{uHaMuKa BpalaTeNbHOTO JIBHXKEHUS. 1
Pa6ota, sneprus. 3C2. 3CU»
2 3 Pemenne 3amay mo Teme: «MONEKYISIPHO-KHHETHUECKAST TEOPHUS 1
U7ICaTbHBIX Ta30B)
4 Pemenue 3amau mo teme: «M3ompoueccsl. Ilpumenenue mnepBoro 1
Hayaja TePMOAMHAMHUKU K H3o0MpolieccaM. BHyTpeHHsst sHeprus,
Konn4ecTBo TerioThl. Lukn Kapro»
3 5 Pemenwue 3amau o teme: «Konebanus. Ciio)KeHHE TAPMOHHYECKUX 1
KoJieOaHUH. DHEPTHs TAPMOHUYIECKH KOJICOTFOIICHCS] TOUKI
6 Pemrenne 3amau mo Teme: «3akoH Kynona. HanpsbxkeHHOCTB 1
anekTpoctarndeckoro noisa. Konaencaropsl. [lorenumam»
4 7 Pemenue 3anau no teme: «3akoH Oma it pacuera 3JIeKTPUUECKUX 1
neneil. 3akoH Jxoynsa-Jlenua»




Ne Ne Kom-Bo
Tema
3aHATUS | pa3jena JacoB

8 Pemenue 3amau no teme: «lloctpoenune n3o0pakeHus: npeaMera B 1
mua3ax. Ilokasarens mpenomuieHust cpeabl. OCBELICHHOCTb.
Wutepdepenmms ceeray

S) 9 Pemienne 3amau mo Teme: «30HHas Teopus. YpoBeHb DepMmu. 1
[TonynpoBoiHUKM
6 10 Pemenue 3amau mo teme: «Dotodrddekr. YpaBHeHHEe DUHINTEHHA 1

s BHeIHero GoTtordpdekra. Popmyna bansmepa

11 Pemenue 3amau mo Tteme: «3aKkOH PaJAMOAKTHUBHOTO pacmaja. 2
SAnepuble peakiuu. DHeprus cBA3u sapa. OCHOBBI J03UMETPUI

Hroro: 12

4.5 KourpoJasnas padora (1, 2, 3 cemecTpbl)

1 cemectp

1. IlepByt0 NOJOBHUHY CBOEIO IyTH aBTOMOOMJIb JBUTAJICS CO CKOPOCTBIO U = 80’0% , @ BTOPYIO TI0-
JIOBUHY ITyTH CO CKOPOCThIO U, =40 KMH . Onpenenute CpeHIO CKOPOCTh ABTOMOOMIIA U .

2 3
2. Touka gBuxercs B cootBercTBuu ¢ ypapHenuem S = A+ Bt +0,14t° + 0,001t°. Yepes xakoe
BpeMs OT Hauala JBHKEHHs TOUKa OyleT MMeTh yckopenue a=1m/c?? HaiiTu cpemHee ycKOpeHHe TOUKH 3a
5TO BpeMs.

3. Koxeco BpamacTCsa ¢ IOCTOAHHBIM YIJIOBBIM YCKOPEHHUEM & = 3pa0 2. OnpenenI/ITe paanyc KoJe-
C

ca, ecnu yepe3 1c¢ mocie Havana ABUKEHUS MTOJIHOE YCKOPEeHHe kojieca a = 1,5 J‘% 2 -
c
4. Teno Bpamaercsi BOKPYT HEMOABIDKHOH ocM Mo 3akoHy ¢ = A+Bt+Ct?, rne A=10 pao,

B=20 P a% ,C==27F a0 , . HaifTu monHoe yckopeHue TOUKH, Haxo sImeics Ha paccTosauu ¢ =01 wm
c

OT OCH BpalllCHUs JJIs1 MOMCHTA BpCMCHU t=4c.

5. Baron maccoii 20 m aBWXeTcs paBHO3aMeUIeHHO ¢ yckopermem 0,3 ]y , ¥ Ha4aJIbHOM CKOpPO-
¢

CTbiO 54 KMq . Halitu cuity TopMOKeHHUsI, JEMCTBYIOLTYIO Ha BarOH, BPEMsI IBUJKEHUS BaroHa 10 OCTAHOBKH

U TIepeMEIIeHNE BaroHa.

6. MeTannu4eckuii mapuK MacCol J 2 ma/laeT ¢ BBICOTHI / .M Ha TOPU30HTAIBHYIO MOBEPXHOCTH CTOJA
Y, OTPa3UBLIUCH OT HEE, MMOAHUMAETCS Ha BBICOTY 0,8 m. ONpenennuts CpeHIO CUIIY yAapa, €CIIHM CONpHU-
KOCHOBEHHE IIapUKa CO CTOJIOM anuioch 0,01 c.

7. MaxoBuk Maccoit 4 ke CBOOOHO BpamaeTcsi BOKPYT TOPU30OHTAILHON OCH, MPOXOIAIICH Yepe3 ero
1eHTp, aenas 720 o6/mun. Maccy MaxoBHKa MOKHO CUMTATh pacHpeesieHHOH mo ero 06oay paguycom 40
cm. Yepes 30 ¢ noa qedCTBUEM TOPMO3SIIIIETO MOMEHTA MaXOBHK OCTaHOBWIICS. HallTh TOpMO3SIIUIA MOMEHT
1 9UCTI0 000POTOB, KOTOPOE JIeTaeT MAaXOBHK JI0 MIOJTHONH OCTAaHOBKH.

8. OmpeenuTh, CKOIBKO KIIOMOJIEH W MOJEKYIT BOAOPOA coaepKutcs B o0beme 50m° mox masie-
HueM 767 mm pm. cm. ipu Temneparype /8 °C. KakoBa miI0THOCTb U yA€IbHBIN 00beM raza?
9. HUneanbHas TeruioBast MalnHa, padoTtaromias no uukiay KapHo, coBepuiaeT 3a OJuH LMK paboTy

1,5-10° /foic. Temmeparypa Harpesarens 400K, temmeparypa xonoxunsauka 260K, Haiitu KITJ MammssL,



KOJINYECTBO TEIJIOTHI, TOJy4yaeMOe MAIIMHON 3a OJMH LIMKJ OT HAarpeBaTells, U KOJIUYECTBO TEIJIOTHI, OT/1a-
BaeMOE 3a OJMH LUK XOJIOAUIbHUKY.

10. Hanmcatps ypaBHEHHE TapMOHHUYECKOTO KOJIeOaHus, eclii aMIuIuTyaa ero /0 cm, MakCuMalb-
Has ckopocTh J0 cm/c, HadanbHas dasza 15°. OnpenaenuTs Mepruo1 KojaeOaHus U CMEIICHHE KOJICOTIOIIecs
TOUKH uepe3 0,2 ¢ oT Hayasia KoyeOaHusl.

2 cemecTp

1. /IBa 0qMHAKOBBIX 3apsOKCHHBIX MAPUKa, HAXOAIIHECS Ha paccTOSHUN [ = (0,2 M, IPUTIATUBAIOTCS CHIION F1 =
4-107 H. Iocse CONPUKOCHOBEHHS OHM Pa3Be/IEHbI Ha MPEKHEE PACCTOSHHUE M OTTAIKUBAIOTCs cuiloii Fp = 2,25-10° H.
Omnpenenute nepBoHavalbHbBIE 3apsAbl (1 U (2 IIAPUKOB.

2. Ilnockwif BO3AYIIHBINA KOHIEHCATOP 3apsKeH W OTKIIIOYeH OT MCcToyHWKa. KakoBa TommmHa L mmockoit
CTEKJISTHHOH TNIACTUHKH, KOTOPYIO HY’KHO BBECTH B 3230, YTOOBI Pa3HOCTH MOTEHIMAJIOB YMEHbIIMIAch B N pa3? du-
ANEKTpHYECKas MPOHUIIAEMOCTh cTekina €. [llupuna 3a30pa Mmexay ooknankamu d (d>L).

3. K ucrounuky Toka ¢ 9JIC E=12 B npucoeaunena narpy3ka. Hanpspkernne U Ha KiieMMax HCTOYHHKA CTAllO
nipu 3ToM paBHBIM 8 B. Onpenenuts K11/ ncrounuka toka.

4. BUHTOBAsI JIMHHUS, 110 KOTOPOM JIBIKETCS 3JIEKTPOH B OJHOPOIHOM MAarHUTHOM moJjie, umeeT nuamerp d = 80
MM 1 mar £ = 200 mm. Maaykius nons B = 5 mTin. OnpeaenuTs CKOpOCTh JIEKTPOHA V.

5. B xomHare roput nammnouka B 60 BT u BkintouaeTcs anekTpoHarpeBarenbHblil mpudop B 240 Bt. Hampspkenue
B Maructpanu 120 B. ConpoTtuBneHue MpoBOAOB, COSAMHIIOMNX MTPHOOPHI, HAXOASIIUECST B KOMHATE, C MATHCTPAJIBIO,
R = 6 OM. Ha ckonbko n3MeHsieTcsi HanpshKeHUE, TIOABOAMMOE K JIAMITOUKE, [TPY BKIIOYEHUH HATPEBATENBHOTO MPH-
6opa?

6. ToHKH MeTaJUIMYECKH cTep keHb AMuHbI L = 1,2 M Bpaiaercs ¢ 4acToTou v = 120 mua B OJHOPOJHOM
MarHUTHOM II0JIe BOKPYT OCH, MEPICHIUKYIISIPHON K CTEPIKHIO U OTCTOSIIEH OT OHOTO U3 €r0 KOHIIOB Ha PAcCTOSIHUE
L; = 0,25 m. Bekrop B mapamnenen ocu Bpamenus, B = 1 mTn. Halitn pasaocts noteHnmanos U, BOSHHKAIOIIYIO
MEXy KOHLIAMH CTEPIKHSI.

7. 3aMKHyTBII KOHTYp B BHJIE PAMKH ¢ IUIOMAAb0 S = 60 ¢cM? paBHOMEPHO BpamaeTcs ¢ yacTotoi v =20 c' B
OJTHOPOJIHOM MarHUTHOM ToJie ¢ nHayknuen B =20 MmTun. Ochb BpaleHus 1 HalpaBJICeHUE OISl B3AUMHO MEPIIEHIUKY-
nsapubl. Onpenenuts amuintyaHoe Em u nefictByromee E 3nauenust 9/]C B KoHTYpe.

8. Ilpu xakoM 3HaYeHHH yIJIa MaJCHUsI CBETOBOIO JIyya Ha TPaHMIly pasfenia AByX cpel (C Mmokas3aTessIMU Ipe-
JIOMJICHHS N1 ¥ N2) OTPKEHHBIA U NPETOMIICHHBIN JIy4d 00pasyroT yroi nn/2?

9. ITnockas cBeTOBas BOJHA JIJIMHBI A¢ B BaKyyMe MajaeT M0 HOpMalld Ha MPO3pavyHyIo IUIACTHHKY C TTOKa3aTe-
neM nipesiomiieHus n. [Ipy kakux TommMHaX b MIIACTUHKU OTpa)KCHHAs BOJHA OYyZeT UMETh a) MaKCUMaJIbHYI0, 0) MH-
HUMaJIbHYI0 HHTEHCHBHOCTb?

10. o xakoro moTeHIHaNa (p MOKHO 3apSIUTh yJAICHHBIA OT JPYTruX Tell IIMHKOBBIHN MapuK, 001yvas ero yib-
TpaUOIETOBBIM U3ITyYEHUEM C AITNHOU BONHBI A = 200 HM?

3 cemecTp

1. AGcomtoTHO uepHoe Teso Obu10 Harpero oT Temmnepatypsl 100 1o 300 °C. Haiitu, Bo ckoiibKO pa3
M3MEHMJIaCh MOLTHOCTh CYMMAapHOTO U3JIy4€HUs IPU STOM.
2. JlaBneHue cBeTa Ha 3epKaJIbHYIO MOBEPXHOCTb, PACIIONOKEHHYIO HA PACCTOSHUU 2 M OT JIAMITOYKH,

HOPMAaJIbHO MaJIA0LIKUM JTy4YOM, PaBHO 10_8 Ila . Onpenenuth MOIHOCTD, PACXOAYEMYIO Ha U3ITyUEHUE.

3. Ha mnacTuHKY majaeT MOHOXpOMAaTHUECKHAN CBET ¢ JuHOM BOJHBI 0,42 MkM. DOTOTOK mpekparia-
eTcsl TIpH 3a/iepkuBaroiel pasHoctu noteHnuanos 0,95 B. Onpenenuts paboTy BBIXOJA SJIEKTPOHOB € TO-
BEPXHOCTH IUIACTUHBI.

4. OmnpenenuTs AIUHY BOJTHBI CIEKTPATLHON IMHUHU, COOTBETCTBYIOIIEH MEPEX01y SJIEKTPOHA B aTOME
BOJIOpO/IA C IIECTON OPOUTHI HA BTOPYIO.

5. Cpennee BpeMs >KHM3HH BO30YXKIECHHBIX COCTOSHUN aroma cocTtaisier 10 Hc. Berumcnauth ecrte-
CTBeHHYI0 mupHHy crekrpanbHoil muaun (A = 0,7 MKM), cOOTBETCTBYIONIYIO TEPEXOLy MEKIY BO30YXK-

ACHHBIMU YPOBHAMM aTOMa.
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6. [Ipu kakoM HanMeHbILIEM HANpPSKEHUU Ha PEHTI'€HOBCKOHN TpyOKe C JKele3HbIM aHTHUKATOJOM IO-
SIBJSIFOTCS TUHUU K-ceprn?

3
7. CKOJBKO siiep, coaepkamuxcs B 1 © Tputus 1H , pacmagaeTcs 3a cpeaHee BPEeMs JKHU3HU ITOTO
n3orora?

5 YyeOHO-MeTOAMYECKOE 00ecTIeYeHHne TUCIUIIINHBI
5.1 OcHoBHas uTEpaTypa

1. ®usuka: Mexanuka. Mexannueckue KojaeOanus U BOJIHBI. MonekymsipHas ¢usuka. TepmoanHa-
Muka: Yuebnoe nocobue / C.1. Ky3nenos. - 4-e¢ u3., uctp. u jnom. - M.: By3osckuii yaeonuk: HULL
NH®PA-M, 2014. - 248 c.: 60x90 1/16. (m) ISBN 978-5-9558-0317-3. - Pexum nocryma: -
http://znanium.com/bookread2.php?book=412940

2. ®uzuka. OCHOBBI 3JEKTPOJIMHAMUKH. DICKTPOMArHUTHBIE KOJeOaHUs M BOJHBI: Y4eOHOe MOoCco-
6ue / C.1. Ky3uenos. - 4-¢ uzf., ucnp. u goi. - M.: By3zosckuii yueOnuk: HULl MUHOPA-M, 2015. -
231 c.. 60x90 1/16. (meperuter) ISBN  978-5-9558-0332-6. --Pexxum  nocryma: -
http://znanium.com/bookread2.php?book=424601

3. ®usuka. BonHoBas onTuka. KBantoBas npupoga u3iaydeHus. DIeMEHTbl aTOMHOM U saepHoi du-
3uku: Yuel. noc. / C.M.Ky3uenos, A.M.Jluznep - 3-e uzn., nepepad. u gor. - M.: By3os. yue6.: HUIL
NHOPA-M, 2015 - 212 c.: 60x90 1/16.(m) ISBN 978-5-9558-0350-0. - Pexum nocryma: -
http://znanium.com/bookread2.php?book=438135

4. DneMeHThl KBAHTOBOI MEXaHUKU U GU3MKH aTOMHOTO sifpa: YueOHoe nmocodue/ A. I'. bpayn, U. T'.
JleButuna — M.: HULl UH®PA-M, 2015. — 84 c. 60x90 1/16. — (Breicuiee o6pazoBanue: bakanaBpu-
art) (O6n0xkKa) ISBN 979-5-16-010384-6, 100 3K3. — Pexum JIOCTyMa:
http://znanium.com/catalog.php?bookinfo=486392

5. Tpodumona, T. U. Kypc ¢usuku [Tekct]: yueOHOe mocobue misi WHKEHEPHO-TEXHUUYECKHX
cneuuanbHocTel Belcnx y4ueOHbIX 3aBeaenuit / T. U. Tpopumona. — 20-e u3zn., crep. — Mocksa :
Axanemusi, 2014. — 560 c. un. — (Bricmiee npodeccrnonansaoe odbpazoBanue). — [Ipeam. ykas.: c. 537
—549. — ISBN 978-5-4468-0627-0.

5.2 lonoinuTenbHAas1 JIMTEpPaTypa

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

2. Yakak,A.A. Kypc ¢usuxu. DnexkrpudectBo u maruetusm / A.A. Yakak.—OpenOypr: [OY OI'Y,
2006,-317 c. DNEeKTPOHHBIM KaTajor ory. — Pexxum JIOCTyIIa
http://artlib.osu.ru/web/books/metod all/1121 20110805.pdf

3. Amnwucuna, U. H. Coopuuk 3anad no pusuke / . H. Aaucuna, A. A. Orepuyk, T. U. ITuckapesa;
M-Bo obpa3zoBanus u Hayku Poc. @enepamnuu, deaep. roc. 6r0HKET. 00pa3oBaT. yUPEKICHUE BBICIIL.
npod. obpazoBanus "OpeHOypr. roc. yH-T". - Dnektponsbiii katamor OI'Y. — Pexum nocryna
http://artlib.osu.ru/web/books/metod_all/3548 20130402.pdf

5.3 llepuoauyeckue U31aHUsA

1. Ontrka u cnekTpockonus : xypHai. — M.: Akanemu3natiientp «Hayka» PAH, 2012-2015.
2. KBanToBas snekTpoHuKa : KypHail. — M.: ArentctBo «Pocreuatsy, 2012-2015.
3. Ycnexu ¢pu3nveckux Hayk : )kypHaIL — M.: ArertctBo «Pocnedarsy, 2012-2015.
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http://artlib.osu.ru/web/books/metod_all/3548_20130402.pdf

4. ypHan sKcriepuMeHTaTbHON U TeopeTHUecKor (DU3HKH : KypHal. - MockBa : AkaaeMU3IaTICHTP
"Hayka" PAH, 2012-2015.

K paboueii npocpamme npunazaromcsn:
@DoH/1 OLIEHOYHBIX CPEJICTB ISl MPOBECHUS MPOMEXKYTOUHOM aTTECTAIlMU 00YJaIOUIUXCs IO TUCHHUILIINHE;

5.4 UnTepHeT-pecypchl

1. https://openedu.ru/course/ - «OtkpeiToe obpa3zoBanue», Karanor kypcoB, MOOK: «Cucremsl aBTO-
MaTH3HPOBAHHOTO MTPOEKTUPOBAHMS A TUTHBHBIX TEXHOJOTHII,
2. http://fizika.ru/ - Caiit ans npenoaBareneit GU3NKU, YIAUTUXCSA U UX POTUTEIICH.

3. http://elementy.ru/lib/lections - Buageo3amucu © TEKCTOBBI MaTepuan MyOJMYHBIX —JIEKIHIA
H3BECTHBIX YUCHBIX MUPA.

4. http://mipt.ru/ - caiitr MOCKOBCKOTO (U3UKO-TEXHHMYECKOTO HHCTHTYTa (TOCYJapCTBEHHBIM
YHUBEPCUTET).

5. http://www.imyanauki.ru/ - Yuensie uzooperarenu Poccuu
6. https://universarium.org/catalog.ru/ - Owu-naitn miardopma:_«YHuepcapuym», Kypcsl, MOOK:
«KiroueBblie uaen GU3MKI».

5.5 TlporpamMHoe obGecneyeHue, npogeccuoHaIbHbIe 0a3bl JAHHBIX M HHGOPMAIUOHHbIE
CIPaBOYHbIE CHCTEMbI COBPEMEHHbIX HH()OPMAIIMOHHBIX TEXHOJIOT Wil

1. Omnepanmonnas cuctema Windows (B pamkax snuiensnonHoro cornamenuss OVS-ES obecnieuen
BeCh KoMIbloTepHBIN apk OI'Y).

2. Tlaker macromphbix mpuioxenuin Microsoft Office (Word, Excel, PowerPoint) (B pamkax
muneH3nonHoro cornamenuss OVS-ES obecrieden Bech kommbroTepHblt mapk OI'Y) ans moAarotoBku
TEKCTOBBIX JOKYMEHTOB, 00paOOTKH IKCIIEPUMEHTAIBHBIX PE3YJIbTATOB U IEMOHCTPAITUH TIPE3CHTAIIN.

6 MaTepuajibHO-TeXHHYECKOe o0ecnedeHne JUCHUNINHBI

VY4eOHble ayIuTOpUU NSl MPOBENEHUS 3aHATUI JEKIMOHHOIO THUIA, CEMHUHAPCKOrO THIIA, IS
IIPOBEJIEHUS TPYIIIOBBIX M HWHAMBHAYAIBHBIX KOHCYJbTAIMi, TEKYIIEr0 KOHTPOJS M INPOMEXKYTOYHOU
aTTecTaluu.

AyIUTOpUM OCHAIIEHBI KOMIUIEKTaMH YYEHHUYECKONH MeOenu, TEXHUUECKUMH CpeACTBaMHU 00yueHMs,
CIIy>KalllUMU JJIsl IPeICTaBIeHNs yueOHOU nH(pOopMaluu O0JIbIION ayAUTOPHH.

Jns  mpoBeneHUs J1abOpAaTOPHBIX — 3aHATHUN UCTONB3YyIOTCS  Jlabopatopuu  «MeXaHUKU |
MOJICKYJIIpHON (DU3UKH», «INEKTpUUYECTBA U MarHeTtusmay, «OnTukuy, «ATOMHOM W siIEpHON (DU3UKNY,
OCHAIIlEHHBIE COOTBETCTBYIOLIUM 000y IOBAaHUEM.

[TomemeHust Isl MPaKTUUYECKUX 3aHATHI U CAMOCTOATEIbHOW pabOThl OOY4YarOIIMXCSl OCHAIIEHBI
KOMIBIOTEPHON TEXHUKOM MOAKIIOUeHHOH K ceTH "MHTepHeT" n obecneueHHEeM JOCTyNa B AJIEKTPOHHYIO
nH(popManmoHHO-00pa3oBaTenbHY0 cpeay OI'Y.

K paboueii npocpamme npunazaomes:
@DOoH[ OLIEHOYHBIX CPEJCTB ISl MPOBEIACHHS MPOMEKYTOYHON aTTeCTAlUU O0yUYaIONIUXCS 110 TUCIUTUIHHE.
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