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1 [lesiu ocBOEHUs AU CITUTLTHHBI

Llenb TUCLMILIMHBI:

- hOopMHpOBaHUE Y CTYJCHTOB COBPEMEHHOTI'O €CTECTBEHHOHAYYHOTO MUPOBO3-
3pEHUS;

- OCBOCHHE UMHU COBPEMEHHOTO CTHIISI (PU3NYCCKOTO MBIIIICHHUS;

- BBIPa0OTKAa HABHIKOB KCMOJB30BaHMS (DYHIAMEHTAIBHBIX 3aKOHOB, TCOPHMA
KJIACCMYECKON M COBPEMEHHON (U3UKH;

- BEIpa0OTKa METOIOB (PU3NUYECKOTO MCCIICIOBAHUS KaK OCHOBBI CHCTEMBI IPO-
dheccnoHaNbHON e TETHHOCTH.

3amaun JUCIUIUINHEL:

-oBmaseHne (GyHIAMCHTAIBHBIMA TIOHSATHSAMH, 3aKOHAMH ¥ TEOPHSIMHU
KJIACCHYECKOH M COBPEMCHHOH (HU3HMKH, a TakkKe METOJAaMH IPaKTHYECKOTO
MPUIOKEHUS (PU3NUSCKUX 3HAHUM;

-(hopMupoBanre (HU3UIECKOTO MBIIUICHHS W OCHOB €CTECTBCHHOHAYYHOM
KapTHUHBI MUDA;

~OBJIAJIcHUE TPUEMaMH M METOJAMH pPEIICHHUS KOHKPETHBIX IMPaKTHYCCKUX
3aJ1a4 U3 pa3HbIX o0acTel pU3MKu.

JucuumimHa oOecrednBaeT IMOATOTOBKY BBITYCKHHKA K JKCILTyaTallMOHHO-
TEXHOJIOTHYECKON JIEITEIHLHOCTH.

2 Mecto qucuumiinnsl B ctpykrype OIIOII BO

JNucnuminna «®duznkay npeacTaBisieT co00i AUCHUIUIMHY, OTHOCSILYIOCS K
oOs3aTenbHON yacT bioka 1 «lucuuminabl (MOTyIN ).

Jucnummaa «®Pus3nkay O0a3upyeTcs Ha pesyiabTaTax OO0ydeHHs, IMOTYyUYESHHBIX
MIPU U3YUYCHUH TUCHUILIAHBI «Beicuias MaTEMATHUKA.

JMucunmmmaa  «®us3ukay sABIAeTCS oOecTleunBaromend Uil CICTYOITHX
nuciuiinH:  «TeopeTnueckas MexaHUKa», «ABTOMATHU3UPOBAHHBIC CHCTEMBI
YIPaBICHU, « DIEKTPOTEXHUKA U AIEKTPOHUKA.

Jucunmmna «du3nkay u3ydaeTcs Bo 2-M U B 3-M ceMecTpax.

3 Komnerenuuu ody4arwuierocsi, popmupyembie B pe3yJibTaTe O0CBOEHUSI
AUCHMILTHHBI

[Iporecc ocBoeHUs MUCHMIUIMHBI HampaBieH Ha (OPMUPOBAHUE CIETYOLTUX
KOMIIETECHIINM:

Kon komnereH- PesynbpTaT 0Oy4eHus: HAMMEHOBAHNE KOMITCTCHIIUN;, UH]TH-
1un/ WHIUKATOpa KaTOPbI KOMITETCHITNH
Cnoco0eH HMCNOJIb30BATH OCHOBHbIE 3aKOHBI MaTeMaTH-
OIIK-10 YeCKHUX M eCTeCTBEHHOHAY4YHBIX JUCUMILIMH B mnpodec-
CHOHAJILHOW J1eATeJIbHOCTH, B TOM YHCJIe C HCIO0JIb30Ba-




KOI[ KOMIICTCH- P€3yJ'IBTaT O6y‘{€HI/I$IZ HaAaNMMCHOBAHUEC KOMIICTCHIIMM, UHOH-
I_II/II/I/ HHAWKATOpa KaTOpbl KOMIICTCHIINH

HHMEM NPOrPaAMMHBIX CPeCTB

3HaeT U NOHMMAEeT OCHOBHbIE 3aKOHBI MAaTEMAaTUKH U €CTECT-
| I P BEHHBIX HAayK U BaXXHOCTb UX HUCIOJIb30BaHMA B IMpodeccuo-
HAJIbHOU IEATEIbHOCTH

Hcnob3yeT OCHOBHBIE 3aKOHBI MATEMATUKH U €CTECTBEHHBIX
2

U5neso HayK, B TOM 4YHUCJIE Ul PELICHUs TPOQECCUOHANBHBIX 3374,

PUMEHSAET IPOrPaMMHBIE CPEJICTBA

Cnoco0eH HCIoJIb30BaTh OCHOBHbIEC TOHSITHUS, NMPUHUU-
Nbl, 3AKOHbI U 3aKOHOMEPHOCTH OOIIeH W NMPUKJIATHON
TEOPUU CUCTEM JJIS PelleHus 32424 npo@decCHOHAIbHOM
AeSITeJIbHOCTH

OIIK-11

3HaeT OCHOBHBIC TMOHATHS, MPUHIIUIbBI, 3aKOHBI U 3aKOHO-
MEpPHOCTU O0IIel U MPUKIAAHOU TEOPUU CUCTEM, MOHUMAET
BAXHOCTh HMX UCIIOIB30BaHUSA B MPOGEeCCHOHAIBHOU Jesi-
TEJIbHOCTHU

1
I)IliL[}HI{ll

Hcnonb3yeT MOHATHSA, TPUHIUIIBL, 3aKOHBI U 3aKOHOMEPHO-
11 FR— CTH 00ILeH M MPUKIAJAHON TEOPUHU CUCTEM Ul pEUIeHMs 3a-
1a4d npodheccuoHaAIbHOM NesSTENbHOCTH

I[Inanupyemblie pe3yabTaThl H3yUeHUs JUCHUIIHHBI:

3HaTh:

- OCHOBHBIC TIOHSITHSI, 3aKOHBI M MOJICIIN MEXaHUKH, DJICKTPUIECTBA U MarHe-
TU3Ma, K0JIEOAaHUH U BOJIH, KBAHTOBOW (PU3UKH, MOJEKYJISIPHON (DU3UKU U TEPMOU-
HAMMKH, ONITUKH, aToMHO# 1 snepHoit pusuxu (M5nxs 0 UGmxs1);

- METOJIbI TEOPETUYECKOTO M AKCIIEPUMEHTAIILHOTO UCCIICIOBaHUS B (pHU3HKE
(M Gnx10 MWGnxs1);

- MaTeMaTUYECKUE MOJICITH POCTEHINNX CUCTEM U MPOIIECCOB B €CTECTBO3HA-
aun 1 Texanke (M3 nus 00 U5 mics1)-

Ymern:

- peliaTh TUMOBBIC 337a4K [0 OCHOBHBIM pa3JieliaM Kypca (BU3UKH, UCTIONb3Ys
metobl Matematideckoro ananmsa ( Uy, UWlankss);

- ynoTpeOIIATh MATEMAaTHUECKYIO0 CHMBOJIUKY JJISl BBIPAXKCHUS KOJTMYESCTBEHHBIX
M KaueCTBEHHBIX OTHOLICHHH 006eKTOB (MW 5nk10, Momii0):

- UCTIOJIL30BaTh (PM3UUECKHIE 3aKOHBI IIPH aHAJIM3E U PEIICHUU TPOOIIEM MPO-
deccronanshoii nesirensHocd (M5 051 00 Ut 1 U8k 0o W61 1)

- IPUMCHSATh MaTEMAaTHUECKIE METO/IbI IIPU PEIICHHH THITOBBIX Mpodeccro-
naneHbix 33129 (MGnxs 0, Wonxs 1, M Gnk10, MGmk11):

Baaners:

- METO/IaMH MTOCTPOCHUSI MATEMATUYECKOW MOJICIIH THITOBBIX MPO(ECCUOHAIb-
HBIX 337134 U COJICPIKATEIBHON HHTEPIPETAIMH MOJTYICHHBIX PE3YJIbTATOB

(M Gnx10 W03 mxs 1 WG mgs 00 UMGmxes 1);



- METO/IaMHU NIPOBEJCHUS (PU3NUECKUX NU3MEPEHH, METO1aMU KOPPEKTHOM
OLICHKH MOTPENIHOCTEN MPU MPOBEAECHUU GU3UUECKOT0 IKCIIEPUMEHTA

(H-ﬂéHKlﬂl Hlﬂ%ﬁHHI 1 H-ELE!HHID! H-ﬂ%HKl 1)'

4 O0beM TMCHHUIIMHBI M BUbI Y4eOHOH padoThI

OO6mast TpyIOEMKOCTh AUCIHUIUIMHBI COCTaBIsgeT 9 3aueTHBIX eauHull, 324

aKaJCMHNYCCKUX Yaca.

HaumenoBanue Beero Cemectpet
4acoB 2 3
OO6m1ast TPy10€MKOCTh JUCITUTLIUHBI 324 180 144
KonrtakTtHas pabdora: 165 92,5 72,5
nexuuu (JI) 64 36 28
npaktudeckue 3ansaTus (113) 50 28 22
cemuHapsi (C) - - -
nabopaTtopHbie padoTsl (JIP) 46 26 20
KypCOBOM MPOEKT (paboTa) - - -
CamocrositenbHas padota cryaenrta (CPC) 92 54 38
Kontponsubie pabotsl (kosmuectBo) (KP) - - -
B TOM YHCJI€ KOHTAaKTHas paboTa - - -
[IpomexxyToUHas aTTeCTAIUS 72 36 36
KOHTaKTHas paboTa 5 2,5 2,5
caMoOCTOsITeNIbHAs paboTa 1Mo MOATrOTOBKE K JK- 9K3aMEH | 3K3aMEH
3aMeHy 67 33,5 33,5




5 Coaep:xanne JTUCHHUILIAHBI

5.1. CooTrHecenus Tem (pa3aesioB) IMCUUILIMHBI M (POPMHUPYEMBIX KOMIIE-
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Pa3znea 1. Mexanuka
Tewma 1.1. Kunematnka  TMHaMHKa MaTepHaTh- 9 + + | JLII3,JIP, | BK, VO,
HOM TOYKHU PKC, CPC P3, C3
+ + JLII3, VO, P3,
Tema 1.2. Pabota u sHeprus 3 PKC, CPC o3
Tema 1.3. Mexannka TBEPIOTO TeNa 3 + + | LIS, JIP, | YO, 3ITP,
= pa 1 PKC,CPC | P3,C3
Tema 1.4. 3aKoHBI COXpaHECHUS B MEXaHUKE 3 + + JL 113, YO, P3,
- P PKC,CPC | (3
+ + JI, I13, YO, P3,
Tema 1.5. MexaHnKa CIUIONIHBIX CPEJl 3 PKC, CPC 3
Pazgea 2. MosekyasipHas (pu3uka 1 TEPMOAUHAMHUKA
Tewma 2.1. TlepBbiii 3aK0H (TIEpBOE HAYAIIO) TEP- 9 + + | JLI3,JIP, | VO, P3,
MOIMHAMUKH PKC, CPC C3
+ + JLII3, JIP, | YO, P3,
Tema 2.2. Kunetnueckast Teopus ra3oB 2 PKC, CPC 3
Tema 2.3. Bropoii 3akoH (BTOpO€ Hayaio) Tep- 9 + + JL 113, YO, P3,
MOJIUHAMUKH PKC, CPC C3
+ + JILII3, VO, P3,
Tema 2.4. Peanbnbie ra3ul. JKugkoe cocTosHue 2 PKC.CPC | 371P. C3
Paznen 3. JiiekTpomMarseTusm
+ + JILII3, YO, P3,
Tema 3.1. DnektpocTaTuka 2 PKC. CPC o3
Tema 3.2. DIEKTpHYESCKOE TT10JIE B BEIICCTBE 3 + + JL 113, YO, P3,
< p i PKC,CPC | C3
. + + J1, 113, YO, P3,
Tema 3.3. DneKkTpuyeCcKuil TOK 3 PKC, CPC | 3JIP, C3
+ + JI,II3, JIP, | YO, P3,
Tema 3.4. MaruutHOE 110JI€ 3 PKC. CPC o3
Tema 3.5. DaexkTpoMarauTHas UHIYKIIHS 3 + + JL 113, YO, P3,
- P AYKIL PKC,CPC | (3




Pa3nen 4. ®u3nka xojaed0aHuii 1 BOJIH

+ JI, 113, YO, P3,
Tema 4.1. Konebanus 3 PKC, CPC 3

+ JI, 113, YO, P3,
Tema 4.2. BoaHbl 3 PKC, CPC 3

Pa3nena 5. BosiHoBasi onTHKA
Tema 5.1. OCHOBHBIE 3aKOHBI ONTUKU. | eomeT- 3 + JL1I3, JIP, | YO, 3JIP,
pUYecKas ONTHKA PKC,CPC | P3,C3
Tema 5.2. UnTepdepenus ceeta. Audpakims 3 + JL 113, YO, P3,
f— PKC,CPC | (3
o + JLII3, JIP, | YO, 3JIP,
Tema 5.3. BzaumoielicTBUE CBETA C BEIECTBOM 4 PKC, CPC P3. C3
Pa3aena 6. Di1eMeHTHI KBAHTOBOM MEeXaHUKH
o + JI, 113, YO, P3

Tema 6.1. KBaHTOBBIE CBOMCTBA M3ITyUYECHUS 2 PKC. CPC
Tema 6.2. OcHOBBI KBaHTOBOM MexaHUKH. [1o- 9 + JLII3, YO, P3
crynartsl bopa PKRC

+ JI, 113, YO, P3
Tema 6.3. DnemMeHTHl PU3KMKH TBEPAOTO Tena 2 PKC, CPC

Paznen 7. AtomHan pusuka

Tema 7.1. ATomHOe si1po. Buib! siiepHbIX peak- 9 + JL 113, YO, P3
uui. J{o3uMeTprudeCcKue eIMHHUILLbI. PKC, CPC
Tema 7.2. Peakiiuu neneHUs TSOKENBIX SJI€p U 9 + JI, 113, YO, P3
CHUHTE3a JICTKUX. PKC, CPC
Tema 7.3. Dnemenrtapubie yacTuilbl. DyHmameH- 9 + JLII3, YO, P3
TaJIbHBIE B3aNMOJEHUCTBU. PKC, CPC

Coxkpamenusi: JI — nexuus, 13 — npaktuueckoe 3anstue, JIP - maboparopHas pabdora,
CPC — camocrositensHas padota ctyaenta, PKC — pa3dop konkpeTHoil cutyaunu, BK —
BXOJHOUW KOHTpOJb, YO — ycTHBIN omnpoc, 3JIP - 3amura nabopatopHoit padotsl, P3 —
pacuetHas 3anaya, C3 — cuTyalMoHHas 3a7aya.



5.2. Pa3nespl IMCHUIIINH M BUALI 3aHATHHA

HanmMeHnoBaHue pasiena JUCIHUILIH- 1lmlcl o | cpc | xp Bcero
HEBI 4acoB
2 ceMecTp
Paznen 1. Mexanuka 14| 8 6 18 46
Paznen 2. Monekynsipaast pusnka u 8 | 10 8 18 44
TEPMOIMHAMHKA
Paznien 3. DieKTpoMarHeTus3m 14 | 10 12 18 54
HToro 3a 2 cemecTp 36 | 28 26 54 144
3 cemecTp
Paznen 4. ®usuka konedanuii yu BojH | 10 | 8 8 12 38
Pasnen 5. BonHoBas ontuka 10 | 10 12 10 42
Pa3nern 6. DneMeHTHI KBAHTOBOU Me- 4 2 i 8 14
XaHUKU
Paznen 7. AromHas ¢usuka 4 2 - 8 14
Hroro 3a 3 cemecTp 28 | 22 20 38 108
HToro mno guCHUILINHE: 64 | 50 46 92 252
[TpomexxyToUHas aTTeCcTalus 72
Bcero no nucruinmmae 324

Coxkpatenusi: JI — nexknus, 113 — npakruueckoe 3anstue, JIP - nabopatopnas padora,
C — cemunap, CPC — camocrosiTenbHast padoTa CTyJeHTa.

5.3 Conep:xanue TUCHUTNITIHHBI
Pasznea 1. Mexanuka

Tema 1.1. Kunematuka J[nHaMuKka MaTepuaaibHON TOUKU

VYpaBaenus kunematuku. Tpaekropus. [lepememienne. CKOpoCcTh U YCKOPEHHE
MaTepuaibHOW TOYKHU. 3aKoHbI HbtoToHa. IMITysbc. 3aKOH M3MEHEHUS MOJTHOTO UM-
IyJbca. J[BUKEeHUe Te epeMEHHON MAaCCHI.

Tewma 1.2. Pabora u sHeprus
Mexanudeckast padborta. Kunernueckas sueprus. [lorennmansuas cuna. [loten-
HUaIbHas SHEPTUsA. 3aKOH U3MEHEHUS MEXaHUYECKOW SHEPTUM.

Tema 1.3. Mexanuka TBep10ro Teja

BpamarensHoe nBukeHHE. YTJI0Basg CKOPOCTb. YTIJIOBOe ycKopeHue. COoOTHO-
HIEHWE MEXAY JIMHEHHBIMU U YTJIOBBIMU XAPAKTEPUCTUKAMUA. MOMEHT CHJIIBI OTHOCH-
TeJNbHO Ocu. MomMeHT uMmmyJsibca. MomeHT unepuuu. Teopema I'ronrenca-1ltennepa.
Pabota cuibl, MpUIIOKEHHON K Bpamaroiemycs teny. Kunetuueckast sHeprusi Bpa-




natrouierocs tena. OCHOBHOM 3aKOH JWMHAMUKHM BPAIATEIbHOIO JBUKEHHUS TBEPAOTO
Tena.

Tema 1.4. 3akoHbBI COXpaHEHUS! B MEXaHUKE

3aKOHBI COXpPAHEHUS WUMITYJIbCA, MEXaHUYECKONW IHEPTrUU, MOMEHTA HMITYJIbCA.
CBsi3b 3aKOHOB COXPaHEHUSI ¢ CUMMETPHUSIMU MPOCTPAHCTBA U BpEMEHHU. JIBIKeHHE B
1oJie eHTpabHOU cuibl. 3aKkoHbl Keruiepa.

Tema 1.5. Mexanuka CIUIONIHBIX CPeT

Jledopmaru TBepaoro Tena. 3akoH ['yka. YpaBHEHHE HEpa3phIBHOCTH. YPaB-
HeHue bepnymm. Bsaszkocts. @opmyna Herotona. Meton Ilyaseiins. Merox Crokca.
D¢ddext Marnyca. AsponruHaMuydecKas CHiIa Kpbuia.

Tema 1.6. DaeMeHTHI clieIMAIBHOM TEOPHUU OTHOCUTEILHOCTH

[TpeobpazoBanus ["anunes. [Ipunnun otHOcuTenbHOCTH ["anmumes. [ToctynaTs
CHelMaJIbHONU Teopur OTHOCUTEIbHOCTHU. [Ipeobpa3oBanus Jlopenna. PenstuBuct-
CKO€ COKpaIlleHUE JUIMHBI. PeJISITUBUCTCKOE 3amMeIJIecHHE BpeMeHU. OTHOCUTEIbHOCTh
OJTHOBPEMEHHOCTH coObITHH. [IpocTpancTBeHHO-BpeMEeHHOM HHTEepBal. DopMybl
penSTUBUCTKON AuHAMUKH. [TonHas sHeprus. CBsA3b MEXIYy MACCOM M DHEPTUCH.

Paszgea 2. MosekyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 2.1. MoneKyIIpHO-KMHETHYECKAS TEOPHS UACAIBHBIX Fa30B

Nneanbupiii Ta3. ONBITHBIE 3aKOHBI MICATBHOTO Ta3a. YPAaBHEHHE COCTOSIHUA
UJIeATbHOTO ra3za. OCHOBHOE YpPaBHEHHE MOJIEKYJISPHO-KUHETUYECKON TEOPUU HJIE-
aJbHOIO raza. 3akoH bonbliMaHa O paBHOMEPHOM pPaCIpEICICHUN SHEPTUM IO CTe-
TIEHSIM CBOOO/IBI MOJICKY/I.

Tema 2.2. Cratuctuyeckas pusuka

CraTucTH4ecKuil U TEpMOJAMHAMUYECKUA MeTol. 3akoH MakcBelia o pachpe-
JIEJICHUW MOJIEKYJl WJealbHOro Ta3a Mo CKopocTsMm. bapomerpuueckas dopmyrna.
Pacnipenenenue bosbimana.

Tema 2.3. TepmoanHamuka

BuyTpeHnnsist sHeprust 1 paboTta TepMoauHaMuyeckor cucreMbl. Temnnora. Ten-
noeMkocTh. IlepBblii 3akoH TepMoauHaMuku. PaboTa rasa B usompoiieccax. Y paBHe-
HUE aanadaTel uaealbHOro rasa. [lonurponuyeckue mpoueccol.

Tema 2.4. SIBnenust nepeHoca

Cpennsist ;yiHa CBOOOHOTO MPoOera MOJIEKYJT ueaabHOro ra3a. 3akoHsl Duka,
®ypre, Hetorona. uddys3us B razax. TemnonpoBoaHOCTs Ta3oB. Bs3KOCTh ra3os.
3akon CTokca.

Tema 2.5. Bropoii 3aKkoH TepMOAMHAMUKHU. PeasibHbie ra3bl



Mukpo- 1 Makpo-coctosiHusA. DHTponus. BTopoil 3akoH Tepmogunamuku. Kpy-
roBeie nporecchl. KITJ[ nukna. [Hukn Kapuo. Tepmuueckuit KIIJ[. PeanbHbie rassl.
N3otepmbl DHaproca. YpaBHeHue Ban-nep-Baanbca. BHyTpeHHsIs 3HEPTUs peabHO-
ro rasa.

Paznen 3. DiekTpomMarseTusm

Tema 3.1. Dnexrpocraruka

3akoH coxpaHeHus 3apsjaa. 3akoH Kymona. Dnektpudeckoe mnose. HampspokeH-
HOCTb 3JieKTprueckoro nous. [lorennman. HanpspkeHHOCTh Kak TPaJAUeHT MOTEHITHA-
na. TloreHumanbHass HEPTHsl CUCTEMBbI 3JEKTPUUYECKUX 3apsaoB. Pacuer pazHoCcTH
MOTEHIMAJTIOB 3JEKTPHUUECKOTO MOJIS B YACTHBIX ciiydasix. [IoTOk BekTopa HampsixkeH-
Hoctu. Teopema ["aycca st anekTpuueckoro mojis B Bakyyme. [IpuMenenue teope-
MbI ["aycca K pacueTy AJIeKTPUIECKUX TMOJIeH B BaKyyMe.

Tema 3.2. DaexkTpruueckoe moJjie B IUIJIEKTPUUECCKOMN cpejie

[Tonapuzanust AMAAEKTPUKOB. [10IApU30BaHHOCTh. DNEKTPUYECKOE T0JIE B -
AJIEKTPUKE. DIJIEKTpUUecKoe cMmenieHne. CBs3b AJIEKTPUUECKOTO0 CMEILCHUS ¢ HaIpsi-
JKEHHOCTBIO W TOJIIpU30BaHHOCTHIO. Teopema ['aycca st AJIEKTPUYECKOTO IOJs B
BEILIECTBE.

Tema 3.3. [IpoBOAHUKH B 3JIEKTPOCTATHUECKOM TIOJIE

[IpOBOAHUKM B BJIEKTPUYECKOM IMOJE. DNEKTPUUYECKAs €MKOCTh YEAWHEHHOIO
IIPOBOAHUKA. B3anmHas sneKkTpuuecKkas €eMKOCTh JBYX IPOBOJHUKOB. OJEKTpHUYE-
CKasl eMKOCTb IUIOCKOT0, HUIMHIPUUECKOTO U CHEPUUECKOTO KOHAEHCATOPOB. DHEP-
TSl 3JIEKTpUYecKoro nosst. O0beMHast MII0THOCTh SHEPTUHU ANEKTPUUECKOrO MOJIS.

Tema 3.4. IlocTOSIHHBIN 2JIEKTPUUECKUIA TOK

Cuiia ¥ MIOTHOCTh AJIEKTPUYECKOTO TOKA. 3akoH OMa JUisi OJHOPOJHOTO y4dacT-
ka nenu. ConpoTUBJIEHUE U €r0 3aBUCUMOCTh OT TeMnepaTypbl. 3akoH OMa 1uis He-
OJTHOPOJIHOTO y4acTKa 1enu. 3akoH Oma Jijist 3aMKHYTOH 1ienu. PaboTa U MOIIHOCTh
Toka. 3akoH J[koyns-JIeHna. DNeKTpoABMXKYIIash CUJa UCTOYHMKA TOKa. Pa3BeTs-
nenusie nenu. [IpaBuna Kupxroda. DnekrpoHHast Teopus MPOBOJIUMOCTH.

Tewma 3.5. MarautHoe noJie B BAKyyMe

3akoH bruo-Casapa-Jlannaca. MarauTHoe 1oje B LEHTPE KPyroBOTO IPOBOIHU-
Ka ¢ TOKOM. MarHuTHOE MoJIe MPSIMOT0o TOKA. 3aKOH Ammepa. B3aumozencreue na-
paUIeNbHBIX TOKOB. MarHuTHOE MOJ€ JBUXKYILETOCs 3apsiia. 3aKOH IMOJHOTO TOKa.
MarunutHoe noJie cosieHousa. [Totoxk marauTHo# unaykiuu. Teopema ["aycca. Pabo-
Ta MO IMEPEMEUIEHUI0 IPOBOJHMKA C TOKOM B MarHMUTHOM mnoJie. Cuna JlopeHnua.
JIBukeHHe 3apsyKEHHBIX YaCTHUI] B MAarHUTHOM ToJie. D¢ ekt Xoia.

Tema 3.6. MarautHbsle CBOICTBa BEIECTBA
MarnutHoe nojie B cpeaax. MarauTHelii MOMeHT. ['unore3za Amnepa. Hamaruu-
yeHHOCTh. OnbIT DitHIITeHA-1e ['aaza. MarautHoe 1ojie B BemiecTBe. Hampsiken-



HOCTh MarHUTHOTO moJsA. CBsI3b MarHUTHOM HHAYKIOWHA C HAIMPAKCHHOCTBIO U HaMar-
HHUYCHHOCTBIO.

Tema 3.7. DnexkTpoMarauTHas MHAYKIKS. Y paBHEeHUsS MakcBeia

SIBieHne HJIEKTpOMAarHUTHONM HMHAYKUMH. 3akoH Papanesd. [IpaBwio Jlenna.
ITpupona SAC unaykuuu. IC MHAYKUUKA B JIBUKYIIUXCA NpoBoAHUKax. CaMoOUH-
nykiua. MHAyKTUBHOCTh KOHTYpa. MIMITyJbC HANpsKEHUS MPU PA3MbIKAHUM IIETIH.
B3aumuas waaykmus. TparcdopMaropsl. DHEprus MarHUTHOTO mojs. OObeMHas
IJIOTHOCTh DHEPTHM MArHUTHOTO mojsi. OCHOBBI Teopun MakcBeiia st 3JIEKTPO-
MarHUTHOT'O ITOJISL.

Pa3nena 4. ®usuka KoJae0aHU U BOJIH

Tema 4.1. 'apmonnyeckue KoaeobaHus
["apMonunyeckue kosnebOaHusg. ['apMOHMYECKHE OCHUIUISTOPHL. YpaBHEHHUE rap-
MOHHUYECKUX KoyieOaHui. CrokeHne rapMOHUYECKUX KOJICOAHHM.

Tewma 4.2. 3aryxaroniyie 1 BbIHYK/ICHHbIE KOJICOaHUsI
DHeprusi cBOOOJHBIX KoyieOaHui. 3aTyxaroiue cBoOOaHbIe KojieOaHus. BoiHy-
XKICHHbIC KoJiebaHus. Pe3oHaHc.

Tema 4.3. Bosnsl

VYupyrasa cpena. BonmnoBoe ypaBHenue. IInockas BonHa. CkopocTh 3Byka. Xa-
PaKTEpUCTUKH 3BYKOBBIX BOJIH. D¢ ekt Jlomnepa ajig ynpyrux BOJH. YpaBHEHHUE
MakcBemia B 001acTsIX CBOOOJHBIX OT 3apsAJI0B U TOKOB. DJIEKTPOMAarHUTHBIE BOJIHBI.
XapaKTEpUCTUKH AIIEKTPOMArHuTHbIX BOJIH. BekTop [loliHTHHTA.

Pasznea 5. BoaanoBasi onTuka

Tema 5.1. DneMeHTbl TEOMETPUUECKON ONTHKH
[Tpuniun @epma. 3aKOHBI OTPAKEHUSI U IPEJIOMIICHUS CBeTa. AGeppaluu JTUH3.

Tewma 5.2. UnTtepdepenius creta
Korepentnsie BonHbl. OnbiT FOHTra. MHTEpdEepeHus cBeTa B TOHKUX IUICHKaX.
Konsua HetotoHna. [Ipumenenue nHTeppepeHiinm cBeTa.

Tema 5.3. ludpaxuus cBera

Meton 30H @penensa. udpaxuus Openens Ha oTBepcTU, Ha nucke. Judpak-
uus OpayHrodepa Ha e, Ha JudpakuoHHON pemerke. {udpakius peHTreHoB-
CKUX Jy4el Ha Kpucrtamie. Paspemraroriasi cmocOOHOCTh ONTHYECKUX YCTPOWCTB.
[TpunIMTIEI TONTOTpadUH.

Tema 5.4. Tlonapuzanus cBeta



3akoH Mamtoca. [Tonsipusanus npu najgeHuy cBeTa Ha JUAIEKTpHK. 3aKoH bpro-
crepa. JIBorHoe nyuenpenomiieHue. [Ipusma Hukons. Bpamienue rmiockocTu moss-
pHU3anuu.

Tema 5.5. BzaumoaencTBHE 3JIEKTPOMArHUTHBIX BOJIH C BEIIECTBOM
Hucnepcusa cBera. Knaccuyeckass dJeKTpoHHas Teopusi aucnepcuu. ['pynna
BoJiH. ITornomienue cBera. Paccesanue caera.

Pa3ngea 6. DiieMeHTHbI KBAHTOBOM MEXaHUKH

Tema 6.1. KBanToBasi npupoia U3Iy4eHUs

TennoBoe wmsmydenue. [Ipubop HOuHOTO BHAcHUS. CIeKTp W3TydeHHs] abco-
JIOTHO YEPHOTO Teja. 3aKOHbI TemioBoro uanydenus. @opmyna Penes — J[xuHca.
['unote3a [lnanka. @opmyna [lnanka. ['unore3a DitHmTeliHa. CBsA3b KOPIYCKYISAP-
HBIX U BOJIHOBBIX CBOMCTB cBeTa. JlaBnenue cBera. Buemnuii hororddexr. Dddexr
Komnrona.

Tema 6.2. DneMeHTbl KBAHTOBOM MEXaHHUKHU

Bomnbl ne bpoiins. Oneit [JeBuccona-/xepmepa. CoOOTHOLIEHWE HEONIPEAEIICH-
Hoctei ['eitzenOepra. Bonnoas pyukius. Ypasuenue Llpeaunrepa. Yactuna B o1-
HOMEPHOM NOTEHINAJIBHOU SIME.

Tema 6.3. DnemeHThl (U3UKHU TBEPAOTO TEIa

3oHHas Teopus TBEPABIX Ten. [I[poBOAMMOCTE MOMYNIPOBOJHUKOB. 3aBUCUMOCTD
CONPOTHUBJIEHUS MOJYIPOBOJHUKOB OT TeMIIEpaTypbl. KOHTAKTHBIE ABIECHUSA. 3aKOHBI
Boubra.

Pazgen 7. AtomHas pusuka

Tema 7.1. Teopus atoma Bogopoaa

Jlunenyateiii criektp aromMa Bojpopoaa. @opmyna banemepa. Moxpenu aroma.
[Toctynarsl bopa. OnbiT @panka-I'epua. CriekTp u3nydeHus aToma Bojaopoja no bo-
py. ATOM BOJIOpO/ia B KBAHTOBOM MEXaHUKE.

Tema 7.2. ATomMHOE 41pO

Mopnenu atomHoro siapa. Snepusie cuiibl. JlepekT Macchl M S3HEPTUs CBS3HU sIpa.
EcrecTBeHHas palMOaKTUBHOCTh. 3AKOH PAJUOAKTUBHOTO pacaia. 3aKOHOMEPHOCTH
o- 1 P-pacmama. VickyccTBeHHass paJdOaKTUBHOCTh. SfepHbIe peakiuu. SaepHbie
peakuuu JIEJIEHUsI U CUHTE3a. TepMOsAIEpHBIN PEAKTOP. S IepHBIM PpEaKTOp Ha TEIUIO-
BBIX HEUTpPOHAX. JlO3UMETPUUECKUE €IMHULIBL.

Tema 7.3. DaeMeHTapHBIC YaCTHUIIBI

YpoBeHb 3neMeHTapHBIX dYacTull. OOmue CBOIMCTBA 3JIEMEHTAPHBIX YaCTHII.
B3aumonpeBpaiienue yactuil. OyHaaMeHTalbHble B3auMoAeicTBUs. JlenToHbl. Al-
ponbl. KBapku. [lepenocunku GyHIaMEHTATBHBIX B3aUMOICHCTBUA.



5.4 IlpakTHyeckue 3aHATHS

Ne
pasnena

Temarnka MpakTUUYECKUX 3aHITUN

Tpymo-
éMKOCThb
(dacsl)

2 ceMecTp

Mexanuka

1.1

KunemaTtuka u amHamMuka MatepuaibHOU TOUKU. CKOPOCTH
U YCKOpEHHEe MaTepHalibHOM Touku. 3akoHbl HeloTOHA. 3a-
KOH M3MEHEHHUs TOJHOTO MMITyJbca. JIBUXKeHue Ten mepe-
MeHHON Macchl. Kunernueckas sneprusi. IloreHuuanbHas
cuia U 3HEprus. 3aKOH MU3MEHEHUS MEXaHWYECKOW 3Hep-
THH.

1.2

YrioBast CKOpOCTh. YTIIOBOE YCKOpeHHne. COOTHOIICHUE
MEXK]y JIMHEHHBIMU U YTJIOBBIMU XapakTepucTukamu. Mo-
MEHT CHJIbI OTHOCUTENILHO Ocu. MOMEHT umiyibca. Mo-
MeHT uHepiuu. CBsi3b 3aKOHOB COXPAHEHUS C CHMMETPHUSI-
MU MPOCTPAHCTBA U BpeMeHU. [[BUKEeHHE B TIOJIE 1ICH-
TpajabHOM cuibl. 3akoHbl Kemepa.

1.3

Mexanuka TBepaoro tena. Jlepopmaiuu TBepAOro Tena.
Bszkocte. Metop Ilyazeiina. Meron Ctokca. AspoanHa-
MHYECKAasl CHUJIa KPbLIA.

MouiekyJisspHast GU3UKa U TEPMOJAUHAMHUKA

10

2.1

[TepBoe Hauwano tepmoamHamuku. MneanbHbiil ra3. OnbIT-
HbIE 3aKOHBI UICAJIBHOTO ra3a. Y paBHEHUE COCTOSIHUS HJie-
anbHOro raza. (OCHOBHOE YpaBHEHHE MOJEKYISIPHO-
KMHETUYECKOW TEOPUH MICAIBHOTIO ra3a. 3akoH bonpiMana
O PaBHOMEPHOM pACIPENEICHUH 3HEPrUU IO CTENEHIM
CBOOOTIBI MOJIEKYIL.

2.2

CratucTHYecKHil M TEPMOJMHAMUYECKHM METOH. 3aKOH
MakcBenna o0 pacnpenceseHud MOJIEKYJ HWACaIbHOrO rasa
no ckopoctaMm. bapomerpuueckas dopmyna. Pacnpenene-
Hue bonplmaHa.

2.3

BuayTpenHss sHeprus u pabota TepMOJIUHAMUYECKON CUC-
tembl. TermoTa. TeroemkocTs. PaboTa raza B uzomnporiec-
cax. YpaBHeHue aauadarsl uaeanbHoro rasa. [lonurponu-
YECKHE MPOLIECCHI.

2.4

Ourponus. Bropoii 3akoH TepMoauHamMuku. Kpyroseie
npouecchl. KITJ nukma. [ukn Kapuo. Tepmuueckunin KIT/I.
Peanbnbie razsl. U3oTepmbl DHaproca. YpaBHeHue Ban-
nep-Baanbca. BHyTpeHHsIs S3HEPTUS peallbHOTO rasa.




Ne
pasnena

TemaTnka NpakTUUYECKUX 3aHITUN

Tpymo-
€MKOCThb
(dacel)

2.5

Kunernueckue npoueccel. 3akonsl Puka, Pypee, HproTo-
Ha. luddy3us B razax. TemnonpoBogHOCTh Ta3oB. Bsiz-
KOCTb Ira3oB. 3akoH CTokca

2

JJIeKTPOMATHETU3M

10

3.1

3aKoH coxpaHeHus 3apsaa. 3akoH Kynona. Dnexkrpuyeckoe
nojue. HanpsokeHHOCTD anekTpuyeckoro nois. [lorenmuant.
Pacder pa3HOCTH MOTEHIIMAJIOB JIEKTPUUECKOTO MOJIS B Ya-
cTHBIX ciyyasx. Teopema ["aycca asist 3JeKTpUdecKoro mo-
s B BemecTBe. IIpOBOJHHKM B DIEKTPUYECKOM IIOJIE.
DneKTpuueckass eMKOCTh YEIUHEHHOrO MpOBOAHMKA. B3a-
UMHas 3JEKTpUUECcKass €MKOCTh JBYX HPOBOJHUKOB. O0b-
eMHasl INIOTHOCTh HEPTUHU AJIEKTPUUYECKOTO MOJIS.

3.2

MarnuTtHOEe 1ose npsiMoro Toka. 3akoH Amnepa. B3zaumo-
JEeUCTBUE TTapalIeIbHBIX TOKOB. MAarHUTHOE MOJIe ABUXKY-
HIErocs 3apsaaa. 3aKOH MOJTHOTO TOKa. MarHUTHOE TOJIE CO-
nenouna. [lorok marautHOM nHAYKIMU. Teopema ["aycca.
Pabota o nepemenieHuo MpoBOIHUKA C TOKOM B MarHuT-
HoM nosie. Cuna JlopeHua. /[BrkeHue 3apsyKeHHBIX YaCTHIL
B MarHuTHOM noje. Iddext Xona.

3.3

SIBiieHrE PIIEKTPOMArHUTHON MHIAYKIMK. 3aKoH Dapajes.
[TpaBuno Jlenua. ITpupona 3C unaykiuu. I1C uHIyK-
UM B JBMOKYIIMXCS MpoBOoiHMKaX. CamonHAyKuus. NH-
JTYKTUBHOCTH KOHTYpa. IMIyJibC HaNpsHKEHUS IPU pa3Mbl-
KaHuu 1enu. Bzanmuas unaykius. TpanchopmaTopsl.

3.4

[Tonspuzanus qudnexkTpukos. llonsipu3zoBaHHOCTB. DneK-
TPUUYECKOE MOJI€ B TUDIIEKTPUKE. DIEKTPUUECKOE CMeEIIe-
Hue. CBs3b AIEKTPUUECKOr0 CMEIICHHS C HAPSKEHHO-
CTBIO U MOJISIPU30BAHHOCTBIO. DHEPIUs MATHUTHOTO TOJIS.
OObeMHas INIOTHOCTh YHEPTHUH MArHUTHOTO 10J1si. OCHOBBI
Teopur MakcBesuia Juisi 3JIEKTPOMAarHUTHOTO MOJIs

Hroro 3a 2

ceMecTp

28

3 cemecTp

dusuka Koj1e0aHUi M BOJIH

4.1

["apMonnyeckue koneOanus. ['apMoOHUYECKHE OCHMILISATO-
pbl. YpaBHEHHE TapMOHMYECKUX KoJjieOaHuil. CroxkeHue
rapMOHUYECKUX KOJICOaHUM.

4.2

3aryxarollre U BbIHYKJIEHHbIE KojeOaHusi. DHEprus CBO-
001HBIX KOJIeOaHmil. 3aTyxXaroIme cBOOOHbIE KOJIeOaHuUsl.
Brinyxaennsle kosebanus. Pezonanc.

4.3

Yupyras cpeaa. BosiHoBoe ypaBHenue. [imockas BosHa.




Ne
pasnena

TemaTnka NpakTUUYECKUX 3aHITUN

Tpymo-
€MKOCThb
(dacel)

CkopocTh 3ByKa. XapaKTepUCTUKH 3BYKOBBIX BOJIH. D (-
dekr Jlomiepa ayisg ynpyrux BOJIH

4.4

YpaBaenne MakcBesia B 00J1aCTsIX CBOOOIHBIX OT 3apsiiOB
Y TOKOB. DJIEKTPOMATrHUTHBIE BOJIHBI. XapaKTEPUCTUKU
AIIEKTPOMArHUTHBIX BOJIH. BekTop IloliHTHHTra

BoauoBas onTuka

10

5.1

OCHOBHBIE 3aKOHBI OINTHUKH. DJIEMEHThl T'€OMETPUUYECKON
ontuku. [Ipunmun depma. Abeppaiiuu JUH3.

5.2

WnTepdepennus ceera. Audpaxuus ceera. KorepeHTHbIE
BousiHbI. OnbIT FOHra. HTepdepennys ceera B TOHKUX
eHkax. Konbua Hetotona. [IpuMenenne narepdepeHun
CBETA.

5.3

Hucnepcus ceera. Kimaccuueckast 3JIeKTpOHHAs TEOPUS
nucnepend. ['pynna BosH. [lornomenue ceera. Paccesnue
CBETA.

KBanrToBasi pusuka

6.1

TemoBoe wu3MydeHUe. 3aKOHBI TEIUIOBOTO H3IYYECHUS.
@opmyna Penes — JIxuHca. CBA3b KOPIYCKYJSIPHBIX H
BOJIHOBBIX CBOWCTB cBeTa. Dpdext Komnrona. Bonusl ne
Bbpoiinsa. CooTHoleHue HeonpenesieHHocTel [ eitzendepra.
BonnoBas ¢pynkuus. Ypasuenue lllpenunrepa.

6.2

3oHHas Teopus TBEpABIX Teiu. [IpoBoguMocTs moymnpo-
BOJIHUKOB. 3aBUCUMOCTb COMPOTUBIICHUS MTOTYIPOBOIHHU-
KOB OT TeMrnepaTypbl. KOHTaKTHbIC SIBJICHHUS.

ATtomMHas pusuka

7.1

Teopusa aroma Bogopona. JIMHeNyaTbld CIIEKTP aToMa BO-
nopona. ®opmyna bansmepa. Mogenu aroma. Iloctynater
bopa. OnbeiT ®panka-I'epua. Cexkrp U3ydeHus aroma BO-
nopoaa no bopy. AToM BoIopoJia B KBAHTOBOW MEXAHHUKE.
Bunpe! anepusix peakiui. Jlo3umeTpuyeckue eauHuibl. Pe-
aKIMU JICJICHUS TSHKENBIX SIIEP U CUHTE3A JIETKUX.

Hedext macchl u 3Heprust cBsizu siapa. EcrecTBenHas u uc-
KYCCTBEHHAsl PaJuOaKTUBHOCTh. 3aKOH PaJUOaKTUBHOTO
pacmajia. 3aKOHOMEPHOCTH 0- U P-pacnaja.

1.2

S nepHble peakunu. SnepHble peakuu JEJICHUS U CUHTE3A.
TepMosiaepHbIi peakTop. SaepHbIA PEAKTOP Ha TEILIOBBIX
HelTpoHax. Jlosumerpudeckue eauHuIbl. OOIMe CBOKMCTBA
AJIEMEHTApHBIX YacTull. B3anMmonpeBpalieHue yacTuil.
dyHaaMeHTaJbHbIE B3auMOJeHCTBUS. JIeNTOHBI. AJIPOHBI.




Tpyno-

Ne TemaTuka IpakTUYECKUX 3aHATUI €MKOCTH
paznena
(dacel)
KBapku. [lepenocunku pyHIaMeHTaIbHBIX B3aUMOICUCT-
BUI.
Hroro 3a 3 cemecTp 22
HToro no nucuuniinxe 50
5.5 JlabopaTOpHBIil IPAKTHKYM
Ne paznena, Tpyno-
TEMBI HauMeHoBaHue J1a00OpaTOPHBIX padoT EMKOCTb
JTACIUILTAHBI (dacwl)
2 ceMecTp
1 JIP Nel Teopwust morpemHocTei, 00paboTka pe3ynbTa- 4
TOB U3MEPEHUN
JIP Ne2 IIpoctenmme n3MepeHus II0THOCTH TBEPABIX 2
TEJI U JKUJIKOCTEU
JIP Ne3 Ompenenenrie yCKOpeHHsI CBOOOTHOTO A SHUS 2
C IOMOIIIbIO YHUBEPCAIIBHOTO MAsITHUKA
2 JIP Ned4 V3mepeHue ycKopeHUsi CBOOOJHOIO TMaJICHUS C 2
MOMOIIBIO pubopa ATByIa
JIP No5 Ompenenenne ko3 PuiimeHnTa BOCCTAHOBIICHUS 2
(GbopMBI TeJIa U BpEMEHU COYIapeHUs IIapOB
JIP Ne6 Ompenenenuie moJIOKEHUS LIEHTpa Macc (u3u- 2
YECKOr0 MasiTHUKA
3 JIP Ne7 Ompenenenre MOMEHTa WHEPITUH (PU3HMUECKOTO 2
MasiTHUKA
JIP No§ HM3ydeHue OCHOBHOIO 3aKOHA JWHAMHUKH Bpa- 4
niaTesbHOro ABkeHus (MastHuk O6epOeka)
JIP Ne9 M3yueHne npeneccum rupockona 4
Hroro 3a 2 cemecTp 26
3 cemecTp
4 UIP Nel OnpeneneHnne OTHOIIEHHUS TEIJIOEMKOCTH raza 2
[IPY MTOCTOSTHHOM JIABJICHUH K TEINTIOEMKOCTH ras3a mpu
MOCTOSTHHOM 00bEMe 1o Metony Knemana u Jlezopma
UIP No2 Omnpenenenue no meroay CTokca pa3inuus TEM- 2
nepaTypHbIX KO3()PUIIMEHTOB BHYTPEHHETO TPEHUS (B3~
KOCTH) 3UMHETO M JIETHErO Maces
UIP Ne3 M3mepeHue ynesbHOro CONMpOTUBIICHUS TPOBOJ- 4
HUKa. MocT YUTCTOHA: cXeMa, YCIIOBUS PaBHOBECHS,
MPUMEHECHUE B aBUOHHKE.
UIP Ne4 OnpeneneHnie TOpu30HTAIBHOM COCTaBIISIONICH 2
HaMps>KeHHOCTH MAarHUTHOTO TOJIST 3eMIIU
3) UIP No5 Onpenenenue JuIMHBI BOJIHBI U3JIYUYEHUS JIa3epa C 2




No pazpnena, Tpyno-
TEMBI HauMeHoBaHue J1a00OpaTOPHBIX padoT EMKOCTb
JTUCIUILTUHBI (dacwl)
MOMOIIBIO TU(PPAKIIMOHHON PEIIETKH
UIP Ne6 MccnenoBanne CBOMCTB MOJISPU30BAHHOTO CBETA 4
UIP Ne/ N3yueHune CBOMCTB 31€KTPOMATHUTHBIX BOJH 4
HToro 3a 3 cemecTp 20
HrToro nmo nucuumninHe 46
5.6 CamocTosiTesibHAsI padoTa
Ne pasnena y Ipyno-
A —— Bunbl camocToaTensHO# paboTh €MKOCTb
(dacel)
2 ceMecTp
N3yuenue Teopetnueckoro marepuana [1,2]. 6
1 CamocrosiTenbHas paboTa 1Mo pelieHuo 3a1a4 [7]. 4
[TonroroBka k madboparopHoi padore [1,2,9]. 6
5 W3yueHue TeopeTHueckoro Marepuana [1,4]. 14
CamocTosiTenbHas paboTa Mo penieHuo 3aaad [7]. 4
3 N3yuenne teopernueckoro marepuaina | 1,3]. 16
CamocTosiTenbHas paboTa Mo penieHuo 3aaad [7]. 4
Hroro 3a 2 cemecTp o4
N3yuenne teopernueckoro Mmarepuaina [ 1,2,3]. 6
4 [ToaroroBka k nmadoparopHoii pabore [1,2,9]. 4
CamocTosiTenbHas paboTa Mo pelnieHuro 3aaad [7]. 2
N3yuenune Teopernueckoro marepuaina [ 1,5]. 6
5 CamocTosiTenbHas paboTa Mo penieHuro 3aaad [7]. 2
[TonroroBka k JadoparopHoi padote [12]. 2
6 N3ydenue TeopeTudeckoro marepuana [1,6]. 6
CamocTosiTenbHas paboTa Mo penieHuro 3aaad [7]. 2
7 W3ydenne TeopeTrueckoro marepuania [1,6]. 6
CamocrosiTenbHas paboTa 1Mo pemeHuro 3a1a4 [7]. 2
Hroro 3a 3 cemecTp 38
HToro no nucuuminHe 92

5.7 KypcoBbie padoThbl




KypcoBbie paboThl (IpOEKThI) yueOHBIM IJIAHOM HE MPEAYCMOTPEHBI.

6 YueOHO-MeToqMYeckoe U MHGOPMAIHOHHOE O0ecTieyeHre TUCIMILINHBI

a) OCHOBHAs JIUTEpaTypa:
1. Tpopumosa, T. . Kypc ¢puzuku [Tekcr]: yueb. mocooue / T.N.Tpodumosa. -
M.:Axkanemusi, 2008.-558 c.- ISBN 978-5-7695-5782-8. KonnuecTBo 3K3eMILISPOB
50.
2. bonnapes, b. B.Kypc o6mieii ¢pusuku. B 3-x 1. Knura 1: Mexanuka. YueOHUK
U OakanaBpoB [DIeKTpoHHBIN pecypc]: yueOHuk mis By3oB / b. B. bonmapes, H.
[1. Kanamnaukos, I'. I'. Cniupun — DnekTpoH. gad. — M.: FOpaiit, 2019 — 353¢c. —
ISBN: 978-5-9916-1753-6, 978-5-9916-2321-6— Pexum poctyma: https://biblio-
online.ru/viewer/C58E0BBB-C423-4759-959F-9274A38E679B/kurs-obschey-fiziki-
v-3-kn-kniga-1-mehanika — 3ari. ¢ skpaHa.
CBOOOHBIN ocTym (1ara ooparnienus 25.04.2021.).
3. bounapes, b.B. Kypc o6mieii ¢pusuku. B 3-x 1. Knura 2: 3nexrpomaruerusm, or-
THKa, KBaHTOBas (u3uKa. YUeOHUK Il OakanaBpoB [DIEKTPOHHBIA pecypc]: yueo-
HuK jig By30B / b. B. bounapes, H. I1. Kanamnukos, I'. I'. Ciupun — D5eKkTpoH.
naH. — M.: KOpaiit, 2019 — 353c. —ISBN: 978-5-9916-1754-3, 978-5-9916-2321-
6— Pexum poctyma: https://biblio-online.ru/book/E7ADA2F4-0719-4286-99F9-
CO6E830661D3/kurs-obschey-fiziki-v-3-kn-kniga-2-elektromagnetizm-optika-
kvantovaya-fizika — 3ari. ¢ skpana.
cBOOOIHBIN JTocTyn (nata oopamenus 25.01.2021.).

0) TONOJIHUTEIbHAS TUTEpaTypa:

4. bounapes, b. B. Kypc oomeii puznkn. B 3-x 1. Knura 3: Tepmoaunamuka, cra-
TUCTUYECKas (U3MKA, CTPOCHUE BEIECTBA. Y YCOHUK sl OaKanaBpoB [ DIEKTPOHHBIN
pecypc]: yuebnuk mist By30B / b. B. bonmapes, H. I1. Kamamaukos, I'. I'. Crimpun —
OnekTpoH. naH. — M.: FOpaiit, 2019 — 353¢c. —ISBN: 978-5-9916-1755-0, 978-5-
9916-2321-6 — Pexum moctyna: https://biblio-online.ru/viewer/96A19159-3AD2-
4326-A052-BBEO0D3BBFI3F/kurs-obschey-fiziki-v-3-kn-kniga-3-termodinamika-
statisticheskaya-fizika-stroenie-veschestva — 3ari. ¢ 3kpaHa, CBOOOIHBIH TOCTYII
(maTa ooparmenus 25.01.2021).

5. Bonbkenmreitn, B.C. CoOopHuk 3agady mno oO0memy Kypcy Gu3HUKH
[Texct]/B.C.Bonbkenmreiin- C-116: Cnenuanshast autepatypa, 1997. — 328 c. —
ISBN 5-86457-033-8. KonudectBo sx3eMInisipoB 80.

6. Ocenenuuk, 0.C. ®@usuka. MoayabHbIi Kypc (711 TEXHUYECKUX BY30B). Yueo-
HOe rocooue 11 0akanaBpoB [DNEKTPOHHBIN pecypc]: yueOoHuk s By3oB / HO.C.
Ocenequuk, I1.1. Camoiinenko, T.H.Tounnuna— DnektpoH. nan. — M.: FOpaiir,
2019 — 526¢. —ISBN: 978-5-9916-2719-1, 978-5-9692-1453-8 — Pexxum gocty-
na:https://biblio-online.ru/book/981CBDAO-1563-4065-9207-
DO60AAECABES/fizika-modulnyy-kurs-dlya-tehnicheskih-vuzov — 3aru. ¢ skpana,
cBOOOIHBIN mocTym (fAara obpamienus 25.01.2021).



https://biblio-online.ru/viewer/C58E0BBB-C423-4759-959F-9274A38E679B/kurs-obschey-fiziki-v-3-kn-kniga-1-mehanika
https://biblio-online.ru/viewer/C58E0BBB-C423-4759-959F-9274A38E679B/kurs-obschey-fiziki-v-3-kn-kniga-1-mehanika
https://biblio-online.ru/viewer/C58E0BBB-C423-4759-959F-9274A38E679B/kurs-obschey-fiziki-v-3-kn-kniga-1-mehanika
https://biblio-online.ru/book/E7ADA2F4-0719-4286-99F9-C06E830661D3/kurs-obschey-fiziki-v-3-kn-kniga-2-elektromagnetizm-optika-kvantovaya-fizika
https://biblio-online.ru/book/E7ADA2F4-0719-4286-99F9-C06E830661D3/kurs-obschey-fiziki-v-3-kn-kniga-2-elektromagnetizm-optika-kvantovaya-fizika
https://biblio-online.ru/book/E7ADA2F4-0719-4286-99F9-C06E830661D3/kurs-obschey-fiziki-v-3-kn-kniga-2-elektromagnetizm-optika-kvantovaya-fizika
https://biblio-online.ru/viewer/96A19159-3AD2-4326-A052-BBE0D3BBF93F/kurs-obschey-fiziki-v-3-kn-kniga-3-termodinamika-statisticheskaya-fizika-stroenie-veschestva
https://biblio-online.ru/viewer/96A19159-3AD2-4326-A052-BBE0D3BBF93F/kurs-obschey-fiziki-v-3-kn-kniga-3-termodinamika-statisticheskaya-fizika-stroenie-veschestva
https://biblio-online.ru/viewer/96A19159-3AD2-4326-A052-BBE0D3BBF93F/kurs-obschey-fiziki-v-3-kn-kniga-3-termodinamika-statisticheskaya-fizika-stroenie-veschestva
https://biblio-online.ru/book/981CBDA0-1563-4065-9207-D060AAECABE8/fizika-modulnyy-kurs-dlya-tehnicheskih-vuzov
https://biblio-online.ru/book/981CBDA0-1563-4065-9207-D060AAECABE8/fizika-modulnyy-kurs-dlya-tehnicheskih-vuzov

B) NIEPEUCHb PECypcoB WH(OOPMAIMOHHO-TEICKOMMYHUKAIIMOHHON cetn «WHTep-
HETY:

7. Matematikam.ru — onJiaiiH KaJbKYJSITOPbI 10 MaTeMaTHKe [DJICKTPOHHBIN
pecypc]/Pexxum moctyna: http://matematikam.ru cBoGoaHbIi gocTym (naTa obparie-
Hus 25.01.2021).

8.y(X).ru — mocrpoenme rpadukoB (QYHKIUHA OHJANH [DJICKTPOHHBIH pe-
cypc]/Pexxum moctyma: http://www.yotx.ru, cBoGoaHbiii goctyn (gata oOpaleHus
25.01.2021).

') mporpaMmMHoOe oOecrieueHue (JIMIEH3MOHHOE U CBOOOIHO pacmpocTpaHsemMoe), 0a-
3Bl JAHHBIX, HHPOPMAIIMOHHO-CIIPABOYHBIE M TIONCKOBBIC CHCTEMBI:

9. DJ1eKTPOHHO-0MOINOTEYHAS] CHUCTeMa H3AaTebeTBa «JlaHby» [DIeKTpOHHBIN
pecypc] — Pexum nmoctyma: http://e.lanbook.com/, cBoGomHbIi gocTym (1ara oOpa-
menns 25.01.2021)..

10. DaekTpoHHO-0MOJMOTEYHAsA cucTeMa u3AaTebcTBa «FOpaiiT» [D1eKTpoH-
HBII pecypc] — Pexum poctyna: https://biblio-online.ru, cBoboanblit moctyn (naTa
obparnienus 25.01.2021).

11. MATHCAD-14 [IIporpamMmHoe obecnieuenue] - Jlumensus No2566427 ot 27
nekabps 2010 roma.

12. EauHoe OKHO J0cTyna K o0pa3oBaTe/ibHBIM pecypcaM [DJIeKTpOHHBIN pe-
cypc]. — Pexxum nmocryna: http://window.edu.ru, ceoboanbIii moctyn (ara oOparie-
Hus 25.01.2021).

13.  Kouncyasrtant Ilmioc [DnekTpoHHBIN pecypc]: opHUIHaTbHBIA CAalT KOMIIAHUU
Koncynpratar Ilmroc. — Pexxum moctyma: http://www.consultant.ru/, cBoGoHBIIH
noctyn (nata oopamienus 25.01.2021).

14.  DnexkrponHas Oubamorexka HayyHbIX mnyoaukanuii «eLIBRARY.RU»

[DnexTponHbIii pecypc] — Pesxkum moctyma: http://elibrary.ru/, cBobomnbIii K0CTyII
(mata ooparmenus 25.01.2021).

7 MaTtepuajibHO-TEXHUYECKOE o0ecnevyeHne 1 CIUIITHHbI

HanmeHnoBanue
Ilepeyennb JMueH3H-
crenuaJbHbIX OcHaleHHOCTh  CHenu-
. N OHHOI'0 IPOIrPAMMHOI0
HanmenoBanue | moMereHui U | AJIbHBIX MNOMEIIeHUH U
AUCHHILIMHBI NMOMEILUEeHU /JIsl | IOMEIeHUH [Js1  caMo obecneenus.
PexBU3UTHI noaATBep-

CaMOCTOSITEJIbHOM | CTOATEJLHON PadoThI
JKAA0LIEro JOKYMEHTa

padoThI

dusuka Ayn. 435 JlabGopaTopust ocHareHa
«Jlabopatopus ¢u- | obopynoanuem JIO-30 mis
UK nabopaTtopuii pu3nku (Ha-

«Jlabopatopust Me- | 6OPOM rOTOBBIX YCTAHO-
XaHUKH ¥ MOJIEKY- | BOK), IITAHTCHIIUPKYIISIMH,
JSAPHOU (PUBHKK» MHUKpPOMETpPaMH, BECaMH
JUIS IPOBE/ICHUS CIIEyIO-
KX JTa00paTOPHBIX PadoT:
- Teopus norpemHocTeN.

- [IpocTenmme n3mepeHus.
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http://window.edu.ru/
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- U3mepenue yckopeHust
CBOOOTHOTO Ma/IEHUS C TO-
MOIIBIO TpubOopa ATBYyAA.

- Onpenenenne KodPumm-
€HTa BOCCTAHOBJICHUS U
BpPEMEHU COyJapeHHsl ma-
pOB.

- OnpeneneHue noJ0KeHUs
LEHTpa Macc PU3NYECKOTO
MasITHHKA.

- OnpeneneHre MOMEHTa
UHEpIUH (PU3MIECKOro Ma-
ATHUKA.

- MI3ydeHne 0CHOBHOTO 3a-
KOHA IMHaMUKH Bpalia-
TEJILHOTO JBMO)KEHUS (MasiT-
Huk O6epOeka).

- ['a30BbI€ 3aKOHBI.

- OnpeneneHue OTHOIICHUS
TEIJIOEMKOCTH rasa mpu
MIOCTOSTHHOM JIaBJICHUH K
TEIJIOEMKOCTH rasa mpu
IIOCTOSIHHOM 00beMe 110
metony Kinemana u Jlezop-
Ma.

- 3y4yeHue TerioBbIX Mpo-
LIECCOB B U30JIMPOBAHHOU
CUCTEME.

- H3yudeHue CBOUCTB 1IO-
BEPXHOCTH kuakocTu. Or-
penenenne KodpdulreHTa
BHYTPEHHEr0 TPEHHUs 10
metony CToKca.

dusuka

Ayn. 433
«JlaGopatopus ¢u-
3UKH»
«Jlaboparopus on-
THUKU»

JlabGopaTtopust ocHareHa
obopynoBanuem JIO-30 ans
nabopatopuii pu3uKu (Ha-
OOpOM T'OTOBBIX YCTAHOBOK)
JUIS IPOBE/ICHUS CIe1yIO-
IUX JTA0OPaTOPHBIX padOT:
- Onpenenenue Kod3PpPunu-
€HTa 3aTyXaHus U J0OpoT-
HOCTH KoJie0aTeIbHON CHC-
TeMbI (PU3UIECKOTO MasIT-
HUKA.

- UccnenoBanue U HCOJIL-
30BaHME TOHKUX JIMH3.

- Onpenenenue JIUHbI
BOJIHBI CBETA C IIOMOIIbIO
koiier; HerotoHa.

- OnpeneneHne NoCTOsH-
HOM T pakMOHHOI pe-
HIETKH.




- UccnenoBanue cBONMCTB
MOJIIPU30BAaHHOIO CBETA.

- OnpeneneHue KOHIIEH-
Tpaluu pacTBopa caxapa ¢
MOMOIUIbIO OJISIPUMETPA.

- Omnpenenenue sHEPrun
JUCCOLIMAIIMU IBYXPOMOBO-
KHCJIOTO KaJIHs.

- UccnenoBanue nucnepcuu
ONTUYECKOTO CTEKIIA.

- OnpeneneHue xapakTepu-
CTHK IU(PAKIMOHHOH pe-
LIETKU.

- OnpeneneHue pacCTOSTHUS
MEXy IIETSIMHU B OIBITE
IOHnra.

- UccnenoBanue 3akoHa
Maustroca u poXOKICHUS
MOJIIPU30BAaHHOIO CBETA
yepes (ha30BYIO IUIACTUHKY.
- MognenupoBanue onruye-
CKHUX MPUOOPOB U OIlpere-
JICHUE UX YBEINYEHUS.

dusuka

Ayn. 422

«JIaboparopus ¢u-

3HKW
«JIaboparopust
AJIEKTPUYECTBA
MarHeTH3Ma

u

JlaGopaTopust ocHarmeHa
obopynoBanuem JIO-30 ans
naboparopuii puzmnku (Ha-
OOpPOM TOTOBBIX YCTAaHOBOK)
JUTSI TIPOBEJICHUS CIICTYTO-
IUX J1JA0OpaTOPHBIX paboOT:
- 3yueHne KnuHeMaTUKu U
JTUHAMUKU ABVKCHUS TEI
10 HAaKJIOHHOW MJIOCKOCTH.
- OnpeneneHue eMKOCTU
KOHJIEHCaTopa.

- Usmepenue ynenbHOTO
COTIPOTUBIICHUS PE3UCTUB-
HOTO IMPOBOJTHUKA.

- UccnenoBanue cunycou-
nansHOM DJ1C MHIYKIUU.

- Onpenenenye MUPHUHbI
3ampenIeHHON 30HbI MOJY-
MPOBOHHKA.

- OnpeneneHue yeabpHOTO
3apsifa SIEKTPOHA METOAOM
OTKJIOHEHUS 3JIEKTPOHHOTO
My4Kka B MArHUTHOM TIOJIE.

- U3yuenne r¢pdexra Xon-
na.

- OnpexneneHue ropu3oH-
TaTbHOU COCTaBISIONIEH
3eMHOTO MarHUTHOTO TIOJIS
IIPH MIOMOIIY TAHTEHC —




raJIbBAaHOMETPA.
- MHM3yueHue caHTUMETPO-
BBIX  OJIGKTPOMAarHUTHBIX
BOJIH.

dusuka Ayn. 430 JlazepHO-CBETOAMOTHBIM Microsoft Windows 7 Pro-
npoekTop Casio XJ-H1700, | fessional (uren3us
HaCTEHHBIN poeKIMoHHbIH | 46231032 ot 4 nekabps
skpan Draper Luma 2 Matt | 2009 roxa)

White XT 1000E (221*295 | Kaspersky Anti-Virus Suite
cM) it WKS u FS (nuuensus
Hoytoyx HP630, No

IPOCKIIMOHHAS cucrema | 1D0A170720092603110550
yepe3 HoyTOyK mojakitode- | oT 20 uross 2017 roga)

HA K UHTCPHETY

8 Oopa3oBare/ibHbIe 1 HH(POPMALMOHHBIE TEXHOJIOTUH

Jlexuusi COCTaBISIET OCHOBY TEOPETHUUECKOTO OOyUYEHUSI B paMKax JUCLHUILIMHbI
U HampamjeHa Ha CHUCTEeMaTHU3UPOBAHHOE M3JI0’KEHWE HAKOIUICHHBIX M aKTyaJbHBIX
HAay4yHBIX 3HaHWM. JIeKIMs wWMeeT IEeNbl0 PACKPBITh TEKYIIee COCTOSHUE U
0003HAYNUTh TEPCIEKTUBBI TMporpecca B 00JacTH Hu3ydaeMoil auciuruivHel. Ha
JEKIIMU KOHIIEHTPUPYETCS BHUMaHWE OOy4alommxcs Ha HaumboJiee CIOXKHBIX H
Y3JI0BBIX BOMIPOCAX, CTUMYJIUPYETCS UX aKTUBHAs MTO3HABATENIbHAS JESTEIBHOCTD.

BenymuM MeTOAOM B JIEKIIMHM BBICTYMAET YCTHOE H3JIOXKEHUE Y4eOHOTO
MaTeprajia, KOTOPBIA COIPOBOXKAAECTCA OJHOBPEMEHHOM JEMOHCTpALMEN CIanioB,
Opu HEOOXOAMMOCTH IPHUBIIEKAIOTCS OTKpbIThie VHTEpHET-pecypchl, a Takke
JEMOHCTPALIMOHHBIE M HATJISTHO-WLTIOCTPAIMOHHBIE MaTepUaibl U MPAKTUYECKHE
npuMepsl. llenb mnpakThyecKux 3aHATHH — 3aKpeNnuTh TEOPETHUECKHE 3HaHMS,
NOJlyYeHHbIE OOYyYalOIIMMUCA Ha JIEKUUSAX M B pe3yibTaTe CaMOCTOATEIbHOIO
U3YyYEHUs COOTBETCTBYIOLIUX TEM, a TaKKe MNPUOOPECTH MPAKTHUUECKUE HAaBBIKH.
[IpoBomMMbIE B paMKax MPAaKTHYECKOTO 3aHSATHS YCTHBIE OMPOCHI U KOHTPOJbHAsS
paboTa (B ¢hopme TECTUPOBAHUS) UMEIOT MPO(HECCHOHATBHYIO HAMPABJICHHOCTD.

[IpakTHdeckue 3aHATHAA MO JUCIHIUIAHE SIBISIFOTCS COCTABJISIFOIIMMH MPAKTH-
YECKOW MOJATOTOBKM OOyYaIOIUXCs, TaK KaK MPeayCMaTpUBAIOT UX y4acTHE B BHI-
MOJTHEHUU OTAEIBHBIX 3JIEMEHTOB PaboT, CBSI3aHHBIX ¢ OyayIieil mpodeccuoHanbHON
JIESITEIbHOCTBIO.

Taxxe B KauecTBe dJIEMEHTAa MPAKTUYECKOW MOATOTOBKH MPUMEHSIETCS pa3oop
KOHKPETHOW CHUTYallud, WCMOJB3YEMBbId HA MPAKTUYECKUX 3aHATHUSX M 3aKII0Yal0-
HIMICS B TIOCTAaHOBKE MEpe] CTYACHTaAMU PACUETHBIX M CUTYallMOHHBIX 3a/1a4 C Lie-
JBIO IOCTMKEHUSI TUTAHUPYEMBIX PE3YyJIbTaTOB B YaCTH YMEHHS aHAJTU3UPOBATH MPO-
LIECCHI, MPOTEKAIOIINE B MEXaHU3MaX, arperatax, CACTeMax U KOHCTPYKTHUBHBIX 3JIe-
MEHTaX BO3JYIIHBIX CYJIOB M aBUAIIMOHHBIX JBUTATENICH C TOYKU 3PCHUS TUATHOCTH-
YeCKUX MPU3HAKOB, BJIAJCHUS METOJaMU OpraHU3alliy IPOBEICHUS H3MEpPEHUN U
UHCTPYMEHTAJIBHOTO KOHTPOJIS MPU OCYIIECTBICHUH JUAarHOCTUPOBAHUS U OIpejie-
JICHHSI TEXHUUECKOTO COCTOSTHUS aBUAIIMOHHOM TEXHUKH.

JlaGoparopHas paboTa - 3T0 MeTO O0y4eHUsI, TP KOTOPOM CTYACHTHI MO
PYKOBOJICTBOM TIpEMOIaBaTelsl M 10 3apaHee HaMEYCHHOMY TIaHy MPOAEIBIBAIOT




OTIBITHI WJIM BBITIONHSIOT OTPEIEICHHBIC MPAKTUYECKUE 3aIaHMsI U B TIPOIIECCE MX
BBITIOJTHEHHSI BOCIIPHHUMAIOT U OCMBICIIMBAIOT HOBBIN Yy4eOHBIM MaTepHal.

CamocrosiTenbHas paboTa CTyJIEHTa SIBISIETCS COCTaBHOW YaCThiO Y4EOHOMU
paboTel. Ee OCHOBHOM TeNbIO sBIIsIETCS (POPMHUPOBAHUE HABBIKA CAMOCTOSITEIb-
HOTO MPUOOPETCHUS 3HAHUN MO HEKOTOPHIM HE 0CO00 CIIOKHBIM BOIPOCAM TEO-
pPETHYECKOTO Kypca, 3aKpeIuieHne M yriyOJeHHe IMOJYYeHHBIX 3HAaHWUH, caMmo-
CTOsITEIbHASI paboTa CO CIPaBOYHUKAMH, IEPUOAMUSCKUMU U3IaHUSIMU U Hayd-
HO-TIOMYJIIPHOM JINTEPATypOi, B TOM YHCIIE HAXOSAIIMMUCS B TJIOOATBHBIX KOM-
neIOTepHBIX ceTsax. CamocrosiTenbHas paboTa MOApa3yMeBaeT BHITIOJTHCHHE
y4eOHBIX 3aaHUMH.

9 q)OHIl OLECHOYHBLIX CPEACTB AJA IPOBCACHUA TEKYIIECro KOHTPOJA ycClie-
BAa€MOCTH U HpOMe)l(yTO‘IHOﬁ aTTeCTallui 110 uTOoraM OCBOCHHUA JUCIHHUITIIMHBI

YpoBeHb U Ka4eCTBO 3HAHUM OOYYAIOMIMXCS OIICHUBAETCS MO PE3yJIbTaTam
TEKYIIEro KOHTPOJII YCIIEBAEMOCTU U MPOMEKYTOYHOM aTTECTAlUU 1O HUTOTaM
OCBOCHMSI IUCLIUILTMHBI B BUJIE IK3aMEHOB BO BTOPOM U B TPETHEM CEMECTpE.

Tekymuii KOHTPOJIb BKJIIOYAET B ce0s BXOAHOW KOHTPOJb, YCTHBIA OMpOC,
3aIlUTY BBIMOJHEHHOTO MPAKTUYECKOTO 3aJaHusl U 3alIUTy JabopaTopHOil pabo-
THI.

BxoaHOW KOHTPOJL TpEIHA3HAYCH ISl BBISBICHHS YPOBHS ITOATOTOBKH
o0yyJarommxcsi, HEOOXOAUMBIX JIJIsl OCBOCHUS TACIIUILINHBI.

Y CTHBIN OITPOC MPOBOAMTCS € LIEJIBIO KOHTPOJIS 3HAHUW TEOPETUYECKOr0 Ma-
TepHuaa, U3JaraéMoro Ha JISKIIMM U YCBOCHHOTO B pE3yJIbTaTe CaMOCTOSTEIHbHON
paboTHI.

3ammuTa BRIMOJTHEHHOTO MPAKTHYECKOTO 3aaHus MPOBOAUTCS IS TIPOBEPKH
CIIOCOOHOCTH HMCITOJIb30BaTh 3aKOHBI (DM3WKH MPHU aHAIU3€ yCIOBUS U PEIICHUS
3a/layu, a TaKKe€ YMEHHsS MPUMEHSATh MAaTeMaTHYEeCKUE METOMABI Il OMUCAHUS
(bU3HYECKUX SIBICHHI.

3amura 1a00paTopHOi PabOTHI TPOBOIUTCS JIJISl BBISIBICHUSI CPOPMUPOBAH-
HOCTH HaBBIKOB JKCIUTyaTalluu MpUOOPOB U 00OpYAOBAHMS U TIPOBEACHUS PU3H-
YECKOTO HKCIIEPUMEHTA, a TAaKKE YMEHHS TIPOBOJAUTH CTATUCTHYECKYIO0 00pabOTKY
PE3YNBTATOB SKCIIEPUMEHTA.

PacueTHbie 3a1aun, CUTyallMOHHBIE 33]1a4¥, BBITOJTHCHHUE JIA0OPATOPHBIX padoT
HOCSIT MPaKTHKO-OPUEHTUPOBAHHBIA XapaKTep, MCIOJIB3YIOTCS B paMKaxX IpakTHYe-
CKOH MOATOTOBKH C IENBbIO OIEHKH (hOPMHUPOBAHHUS, 3aKPEIIJICHUS, PA3BUTHS MTPAKTH-
YECKUX HaBBIKOB.

[TpomexxyTOoUHAasT aTTECTAIUS 10 UTOTaM OCBOSHUS JUCIUIUIMHBI TIPOBOIUT-

Csl B BUJIC DK3aMEHOB BO 2-M U 3-M ceMecTpax.

DK3aMEeH TMO3BOJISIET OIICHUTh YPOBEHb OCBOCHHS KOMIIETEHITUN 3a BECh Iie-
pUOJl M3yYCHUS NUCIHIUIMHBI. BUIIET BKIIOYaeT TECOPETUYECKUN BOMPOC U JBA
MPAKTUYECKUX 3a7aHUsl, MPEACTABISAIONUX COO0N pacy€THYIO0 U CUTYaIlMOHHYIO
3amauy. K MOMEHTy ciaun SK3aMeHa JIOJDKHBI OBITh OJaronoydyHO MpPOHCHBI
npeapiayime GopMbl KOHTPOJIS.



MeTtonuka GopMupoBaHusl pe3ylIbTUPYIOIIEH OLIEHKH B 005S3aTEIbHOM I10-
PALIKE YUYHUTHIBAET aKTUBHOCTbH CTYAEHTOB Ha 3aHATHAX, MTOCEIIAEMOCTh 3aHATH,
OLICHKHU 3a 3aIlUTy J1a0OpaTOpHBIX (IIPAKTUYECKUX) PaOOT, BBHITIOJHEHUE CAMO-
CTOSITEJIbHBIX 3aJaHUN.

9.1. banibHO-peiTUHIOBAs CHCTEMA OLIEHKHM TeKYIIero KOHTPOJIsl ycleBae-
MOCTH U 3HAHW ¥ POMEKYTOUYHOM aTTeCTAlMN CTYAEeHTOB

bamibHO-pENTUHIOBasE OLIEHKA TEKYIIErO0 KOHTPOJISI YCIEBAEMOCTH W 3HAHUMU
CTYJICHTOB HE TPUMEHSETCSI.

9.2 MeroanuecKkue pPeKOMEHIAIMU 10 NMPOBEACHUIO NMPOLEeAYPHI OLIEHHBA-
HHUSl 3HAHUI, YMEHHH M HABBIKOB M (MJIM) ONBITA [EATEJIbHOCTH, XapaKTepH-
3yOLIMX dTanbl GOPMHUPOBAHUA KOMIIETCHIUM.

VYCTHBII ONpOC OLIGHUBAETCS CIEAYIOIMM O00pa3oM: pa3BEPHYTHIH OTBET
oOydJaromierocss  JOJDKEH  MPEJACTaBIsATH  COOOW  CBSA3HBIM,  JIOTUYECKU
MoCJIeIOBaTEIbHBIN OTBET Ha Bompoc. Kpurepun oreHnBaHus:

1) moTHOTa M MPAaBMIIBHOCTH OTBETA,;

2) cTeleHb 0CO3HAHHOCTH, TOHUMAaHUSI H3y4YEeHHOTO;

3) s3b1KOBOE O(hOpMIIEHHE OTBETA.

O1eHKa «OTIUYHO» CTaBUTCS, €CIM OOYYAIOUTUIICS TMOJHO M3JIaraeT MaTepua
(oTBeyaeT Ha BOIPOC), JACT MPABUIBHOE OIpPEJCICHUE OCHOBHBIX TIOHSTHUH;
oOHapy)KMBaeT TOHHMAaHHWE MaTepuaga, MOXKET O0OOCHOBaTh CBOW CYXKIICHUS,
MPUMEHUTH 3HAHUS HA MPAKTHUKE, TPUBECTH HEOOXOIMMBIC TIPUMEPHI HE TOJNBKO U3
y4eOHMKa, HO W  CaMOCTOSATEIBLHO  COCTAaBJICHHBIC, U3JIAaraeT  Marepual
MOCJIEIOBATEIHHO U MPABUIILHO C TOUYKHU 3PEHUS HOPM JIUTEPATYPHOTO SI3bIKA.

OneHka  «XOpoOIO»  CTaBUTCA, ecid  OOydYarolIuics  JaeT  OTBeET,
YIOBIICTBOPSIIONIMN TeM XK€ TpeOOBaHUSIM, YTO M JUIsl OICHKUA «OTIUYHO», HO
nomyckaeT 1-2 omuOKM, KOTOphIE caM K€ HCHpaBisieT, W 1-2 HejgoueTa B
MOCJIEIOBATEILHOCTH U S3BIKOBOM O(DOPMIICHHH M3J1araeMoro.

OreHKa «yAOBICTBOPUTEIBHO» CTABUTCS, €CITU OOyJaroluiicss 0OHapyKUBaeT
3HaHKWE ¥ TTOHMMaHWE OCHOBHBIX TOJIOKCHUH JAaHHOW TEMBI, HO M3JIaraeT MaTepual
HETOJTHO M JIOMyCKaeT HETOYHOCTH B OMPEACIICHUN MOHATHIA W (OPMYITHPOBKE; HE
yYMEEeT JOCTaTOYHO TITyOOKO U JI0Ka3aTeIbHO 000OCHOBATH CBOM CYXACHHS U TPUBECTH
CBOM TPUMEpPHI, M3JIaraeT MaTepuall HETOCISAOBATEIIBHO M JIOMYCKAeT ONIUOKU B
SI3BIKOBOM O(DOPMIIEHUH M3]1araeMoro.

OneHka  «HEYIOBICTBOPUTEIHHO CTaBUTCH, eciu oOyJaronuics
oOHapy>KMBaeT HEe3HAHWE OOJBINEH YacTH COOTBETCTBYIOIIETO BOMPOCA, JOIMYCKaeT
omurOku B (HOPMYIHUPOBKE OMNPEACICHUM ¥ TPABWI, HMCKAXKAET WX CMBICI,
OecropsI0YHO ¥ HEYBEPEHHO M3JIaraeT MaTepual.

9.3 Tembl KypcoOBBIX PadoT (POEKTOB) MO AUCHUIIIUHE



Pedepatsl, kypcoBbie paboThI, 3¢cce U T.J. IO pa3jaesiaM AUCIHUIUIMHBI HE TIPey-
CMOTPEHBI y4EOHBIM IIIAHOM

9.4 KoHTpPOJIbHBIE BONPOCHI /IJIs1 POBEIEHUsI BXOJHOT0 KOHTPOJISAA 0CTATOY-

HBIX 3HAHHUH 10 00eCcIeYNBAIOINUM JUCIHUILINHAM

Briciiasg maTemaTuka

1. JIuneitHO€ MpoCTpaHCTBO. JINHEWHBIE ONEPaTOPBI.

2. 'eomerprueckue BekTopbl. CymMmmMa BEKTOPOB. Y MHOKEHHUS BEKTOpPA Ha YHCIIO.

3. CkanspHoe, BEKTOpPHOE, CMEUIaHHOE MPOM3BEICHUS BEKTOPOB. [[BOitHOE BEKTOD-
HOE MPOU3BEICHHE.

4. CucrteMa JTMHEWHBbIX ypaBHeHUM (MeTon Kpamepa, Mmetoa oOpaTHOM MaTpHIlbl, Me-
tox ["aycca)

5. [Ipenen pyukiuu. beckoneyHo mainbie GyHKIIUU.

6. Juddepenuupyembie pyukuuu. [IponszBoaHas GyHKIMUH.

7. Heompenenenublit maTErpaji. Meto sl unTerpupoBanus. OnpeneneHHbli HHTEeTpall
(ompenenenue, hopmyna Herotona-Jleitouuiia).

8. ®yHKIIMM MHOTHX MTepEMEHHBIX. YacTHBIE TPONU3BOIHEIE.

9.5 Onucanue moka3sarejied U KpUTepPUEeB OLCHUBAHMA KOMIICTCHLMH HA

PA3JINYHBIX ITanax ux (l)OpMPIpOBaHI/ISI, OIIHCaHHuE IIKAJ ONCHUBAaHUSA

Komrmieren- Iloka3arenn Kpurepun oneHnBanus
07071 OLICHUBAaHUS
(MHIUKATOPHI
JOCTHKEHHUS )
KOMIIETEHLIUN
I sran
3Haer:

- OCHOBHBIE MOHATHSA, 3aKOHBI U MOJIENIN MEXa-
HUKH, 3JIEKTPUYECTBA U MarHeTu3Ma, KojieOaHui u
BOJIH, KBAaHTOBOM (PM3HUKH, MOJIEKYJISIPHOU (PU3UKU

1
lonkzo Y TEPMOJIMHAMUKH, ONTHKU, AaTOMHOM U SIE€PHON
1 1 :
ONK-10  WBnxio usnkr (Mg 0, MWlonxs1);
- METOJIBI TEOPETHIECKOTO U DKCIIEPUMEHTAIIb-
ONK-11  [3pxis HOTO MCCIICIOBaHus B HU3HKE
1 1 .
, MAonx10- UWlonk11);
lomk11 - MAaTEMAaTUYECKUE MOJIENIHU MIPOCTENIIHNX CHC-

TCM U IIPOLHCCCOB B CCTCCTBO3HAHNH U TCXHUKC

(H-ﬂénmm H-ﬂém{u)-
YMmeer:




KomrmiereHn- IToka3arenu Kpurepnun onennBanus

1005051 OIICHUBAaHUS
(MHIUKATOPHI
JIOCTHKEHUS )
KOMITETCHIUI

- peraTh THIOBBIC 33/Ia4l TI0 OCHOBHBIM pa3-
nenam Kypcea (pu3uKe, UCIIOIb3ys METOIB MaTeMa-
1 2 .

trueckoro ananusa ( Usne:1, Ulanxi1);

- YOOTPEOISITh MAaTEMAaTHIECKYIO CUMBOJIMKY
JUTSI BRIPQXKEHUST KOJTMYECTBEHHBIX M Ka4ECTBEHHBIX

. 1 2

otHoureHu# 006eKTOB (M5nx10, Monicio)-

II pTan

YwMmeer:

- HCII0JIb30BaTh (PU3MUECKHUE 3aKOHBI IPU aHa-
JU3€ U PelIeHnH podeM mpodecCuoHATbHON
TSI TEIIbHOCTH

1 1 2 2 .
(Monx10) Uonk11, MWlonks0 MMomx11):

- IPUMEHITh MAaTEMaTUIECKIE METO/IbI IPU

e PEIICHNN THUMOBBIX MPO(eCcCHOHANBHBIX 3a1a4
ONK10

(MoK, MA0nxs 1, M ASnxs00 MWomks1)-
OIIK-10 B k10 Bnaneer: §

- METO/IaMH [IOCTPOEHUSI MaTEMATUYECKON MO-
OIIK-11 5 F1 E S JeJIU TUIIOBBIX MTPO(ECCHOHANIBHBIX 3a/1a4 U CO-
, AepKaTeIbHOI HHTEPIPETAlNY OTYYEHHBIX Pe-
Wionkas 3yJIbTaTOB

(HlﬂiéHKlﬂ! HIEL%)HKI 1’ Hlﬂ%HKlﬂ! I"IIHIEIHI'QII)'

- METOJIaMU TIPOBEACHUS (PUBUUECKUX U3MEpE-
HUM, METOJAMHU KOPPEKTHOM OLIEHKHU IOTPELIHO-
CTEeH Tpu MPOBEACHUHN (PU3UUECKOTO IKCTIEPH-

1 1 2 2
menTa (Mg nus 0o Wonks 1, Uonxsos H-ﬂ'DHKll)'

9.6 TunoBbIe KOHTPOJIbHBIC 3aJaHUA OJIA IMPOBCACHUA TCKYHIECI0O KOHTPO-
JAI N l'[pOMe)KyTO‘IHOﬁ aTTeCTAllMM IO UTOTaM OCBOCHHUA NUCHUILJINHbBI

9.6.1 TunoBblie pacyeTHbIE 321a4H /1JI51 MPOBEIEHUNA TEKYIEr0 KOHTPOJIA

3amanue Nel. Mexanuka




. CamoUier J1eTUT OTHOCUTEILHO BO3IyXa CO CKOPOCThIO Vo = 800 km/4. Berep
JyeT ¢ 3amajia Ha BOCTOK CO CKOPOCThIO U = 15 M/c. C KaKo# CKOPOCTHIO V ca-
MOJIET OyJIeT JBUTAThCS OTHOCUTEIHHO 3€MJIM U MOJ] KAKUM YIJIoM? K MEpH-
JTUaHy HaJlo JAepkKaTh Kypc, YTOOBI IepeMenieHre ObII0: a) Ha 1oT; 0) Ha ceBep;
B) Ha 3amaj; T') Ha BOCTOK?

. Koneco panuycom R =5 cm Bpaiaercs Tak, 4To 3aBUCUMOCTD yTiia IOBOPOTa
paanyca Kojeca OT BpEMEHH TAeTCA ypaBHEHHEM @= A + Bt + Ct* + D%, rme D
= | pax/c’. st ToUeK, JexkalX Ha 000¢ KoJeca, HailTH H3MEHEHNE TaHTCH-
HAIBLHOrO yeKopeHus Ad; 3a e IUHHITY BPEMEHH.

. Ha criopTuBHBIX cocTsi3aHusAX B JIeHUHrpaje CIOPTCMEH TOJIKHYJI SIAPO Ha
paccrosiaue 1; = 16,2 M. Ha xakoe pacctostaue |, moneTuTt Takoe xe Sapo B
TamikeHTe mpu TOM e HauYaJIbHON CKOPOCTHU U MPU TOM K€ yIJIe HAaKJIOHA €€ K
ropusoHTy? VckopeHne cBoGoHOTo magenus B Jlennurpazne g1 = 9,819 m/c?, B
TamkenTe g, = 9,801 m/c2.

. Teno nexuT Ha HAKJIIOHHOW MJIOCKOCTH, COCTABJISIONIEH C TOPU30HTOM YIOJl

a = 45° . IIpu kaxom npenensHOM Ko (GUIUEHTe TpeHus K TEI0 HA9HET
CKOJIB3UTD 10 HAKJIOHHOM TIockocTu? C KaKUM YCKOpEHUEM a OyAeT CKOJIb-
3WTh TEJIO IO IIOCKOCTH, eciu kKodddurment tpenus k = 0,03 ? Kakoe Bpe-
M3 t TOTpeOyeTCs ISl MPOXOXKICHUS MPU ITUX yclioBusx myt s = 100m? Ka-
KYIO CKOPOCTh V OyJIeT UMETh TEJO B KOHILIE ITyTH?

. Ha aBToM0OuMIL Maccoit M = 1 T BO BpeMsi IBI>KEHHS IEUCTBYET CUJIa TPEHUS
Frp, paBHas 0,1 neficTByromIEll Ha Hero cuiie TskecTr Mg. Kakyro maccy m
OeH3MHa pacXoAyeT ABUTaTe) b aBTOMOOWIISI HAa TO, 4TOOBI HA yTH S = 0,5 KM
YBEIMYUTh CKOPOCTH OT Vi = 10 km/4 10 v, = 40 km/4u? K.m. 1. aBurarens

n = 0,2, ynensnas temnora cropanus 6ensuna q = 46 M/Lx/kr.

. YenoBek, CTOSIINNA HAa HEMTOABUKHOM TeNEXKKe, OpOCaeT B TOPU30HTAIBHOM
HaIpaBJICHUU KaMEeHb Maccoi m = 2 Kr. Tenexka ¢ 4eJT0OBEKOM MOKaTUIIach
Ha3aJl, ¥ B IEPBBIM MOMEHT Opocanus ee ckopocTh Obuta v = 0,1 m/c. Macca
TeJIeKKU ¢ yesnoBekoM M = 100 kr. HaliTu KHHETHYECKYIO SHEPTUIO

W, OpomienHoro kamHs uepes Bpemsi t = 0,5 ¢ moclie Hauasna JBUKECHHUS.

. JlepeBSIHHBIM MOJIOTKOM, Macca KOToporo m; = 0,5 Kr, yIapsrOT O HEMOIBUX-
HYy10 cTeHKY. CKOPOCTh MOJIOTKA B MOMEHT yaapa vy = 1 m/c. Cunrtas ko3 du-
LIMEHT BOCCTAHOBJICHUS MIPHU yJ1ape MOJIOTKa 0 cTeHKy k = 0,5, HaliTu konuye-
CTBO TeIIOTHI Q, BhenuBiieecs npu ynape. (Koaddumentom Boccranose-
HUS MaTepuaa Tejla Ha3bIBalOT OTHOIIIEHHE CKOPOCTH MOCIIE yAapa K €ro CKo-
pOCTH 10 yaapa.)

. I'py3 maccoif m = 1 kr, moJBEIICHHbII1 HA HEBECOMOM CTepKHE JInHOH |1 = 0,5
M, COBEpILIAET KOJeOaHus B BEPTUKAIbHOM mi1ockocTu. [Ipu kakom yrie ot-
KJIOHCHHSI? CTEP>KHSI OT BEPTUKAIM KHHETUYECKAsi SHEPTUS Tpy3a B €ro HUXK-
HeM nojoxxeHun W = 2,45 JIx? Bo CKOJIbKO pa3 Mpu TaKOM yTriie OTKIOHEHUS



CUJIa HATSKEHUS CTepKHS T1 B HJKHEM IMOJIOKEHUU OOJIbIIE CHIIbI HATSKEHUS
cTepkHA T, B BEpXHEM MOJOKEHUU?

N3 opynus Maccoit m; = 5 T BbUIeTaeT cHapsa maccod my = 100 kr. Kunetnue-
CKas dHEprus cHapsaa npu Beuiete Wy, = 7,5 M/Ix. Kakyro kuHeTnueckyro
sHepruto Wy, roiaydaer opyiue BCIEACTBUE OTAAYM?

10.1ap maccoit m = 1 Kr KaTuTcs 6€3 CKOJMBKEHUS, yIapseTCcsi O CTEHKY U OTKa-

ThIBaeTCs OT Hee. CKOpOCTS 11apa 70 yaapa o cTeHky v = 10 cm/c, mocnie yaapa
u = 8 cm/c. Haiitu Konm4ecTBO TEIUIOTHI QQ, BBISIHBIIICECS TIPU yIape mapa o
CTCHKY.

3apanmne Ne2. MosekyasipHasi u3nka ¥ TepMOJANHAMHUKA

1.

[Tocepennne 0TKayaHHOTO U 3aMassHHOTO ¢ 000MX KOHIIOB KalWJuIsgpa, pacto-
JI0’)KEHHOTO TOPU3OHTAIBHO, HAXOAUTCS CTONOUK pTyTH nnuHoM 1 = 20 cMm. Ec-
JIM KaIAJUTISIP TIOCTaBUTh BEPTUKAIBHO, TO CTOJIOWK PTYTH IMTEPEMECTUTCS Ha

Al = 10 cm. JTo kakoro maBjeHus po ObUT OTKAYaH Kanuyuisp? JIIMHa Karmi-
mpal=1wm.

B cocyne Haxoautcst yriekucibiii ra3. [Ipuy HeKoTopoii TeMiiepaType CTerneHb
JUCCOIIMAIIMN MOJIEKYJ YTJIEKUCIIOTO ra3a Ha KMCJIOPO/ U OKUCh yIriiepojaa

a = 0,25. Bo ckonbko pa3 faBiaeHue B COCYE IIPU STUX YCIOBUAX OyaeT
00JIbIIIE TOTO JJABJICHUS, KOTOPOE UMEIJIO Obl MECTO, €CJIU ObI MOJIEKYJIBI yTJIe-
KHCJIOTO Ta3a He ObLIM TUCCOIMUPOBAHBI?

Haiitn oTHOIIEHHE CpEeTHUX KBAaAPATUYHBIX CKOPOCTEN MOJIEKYJ TS U a30Ta
IIPU OJIMHAKOBBIX TEMIIEpaTypax.

Jlnis HarpeBaHusl HEKOTOpoii Macchl raza Ha At; = 50° C npu p = const He06-
XOJIMMO 3aTpaTUTh KonmudecTBO TermaoThl Q; = 670 /[x. Ecnu oy *%e maccy ra-
3a oxymaguth Ha At, = 1007 C mpu V = const, TO BEIAEIAETCS KOJIMYECTBO Te-
mwi0Tel Q; = 1005 [Ix. Kakoe unciio crerneneit cBOOO bl 1 UMEIOT MOJICKYJIBI
ATOTO raza?

Ha kakoii BeicoTe h gaBneHue Bo3ayxa coctaBisieT 75% OT JaBlieHUs Ha yPOB-
He Mops? Temneparypy Bo3yxa CUMUTaTh NOCTOSIHHOM U paBHOU t = 0° C.
Haiitu cpeHIo0 aauHy cBo6oaHOro npodera {A) Monexy yriekucioro rasa
npu temmeparype t = 100? C u masnenuu p = 13,3 I1a. J{uameTp MOJeKy yr-
nexucioro raza d = 0,32 Hm.

HaiiTu cpe/iHee YuciIo CTOAKHOBEHUIA (V) B €IMHUILY BpEMEHH MOJIEKYJI yIe-
kucioro rasza npu remneparype t = 100° C, ecim cpennss pamna cBOOOIHO-
ro npo6era {4)= 870 mxmM.

B0 CKOJIBKO pa3 yMEHBLIUTCS YUCIIO CTOJIIKHOBEHMH (V) B €JMHUILY BpEMEHH
MOJICKYJT IByXaTOMHOTO Ta3a, €CJIM 00bEeM raza auadaTUIeCKH YBEIIMYUTD B 2
paza?



9. HaiiTu maccy m a3ota, mpouieaiiero BeieactTsue udpy3un yepes miomaaky

S =0,01 m*3a Bpems t = 10 ¢, ecli rPaHeHT IIIOCKOCTH B HATPABICHNH, TIep-
NEeHMKYJIApHOM K momanke, Ap /Ax = 1,26 kr/m* Temmneparypa azora

t =27° C. Cpennsis ;yiiHa CBOOOTHOTO MPoOEra MOJIEKYJT a30Ta

{(A) = 10 MKM.

10.Kako#t HanOobIeit CKOPOCTH V MOXKET JJOCTUYD JI0XK/IeBas KaIljisl JUaMeTPOM

D = 0,3 mm? Juamerp moiekyi Bo3ayxa d= 0,3uM. TemnepaTtypa Bo3ayxa
t =0° C. Cuutath, 4TO 7151 JOKIEBOU KaIliv cripaBeayinuB 3akoH CTokca.

3amanue Ne3. Duexkrpomarneruzm. Pusnka KojedaHUuii U BOJH

1.

Kaxkoit MUHUMAaIBHBIN 3apsi (| Hy)KHO 3aKpEIUTh B HIDKHEH TOYKe chepude-
CKOH TOJIOCTH paguyca R, 4ToOBI B MOJIE TSHKECTH HEOOIBIIION IIApUK MacChl M
1 3apsaa Q HaXOIUJICS B MOJIOKEHUH YCTOMYMBOTO PABHOBECHS B BEpXHEH
TOYKE IIOJIOCTH?

Ha puc. 1 A4 — 3apspkeHHass O€CKOHEUHas MIIOCKOCTh

1 B — OTHOMMEHHO 3apsDKEHHBIN MapukK ¢ Maccor m = 0,4
MT U 3apanoM ( = 667 nKn. Cua HaTsKeHUsT HATH, Ha KO-
Topou BucUT mapuk, 1I'= 0,49 mH. Haiitn noBepXxHOCTHYIO
IJIOTHOCTB 3apsAJia o Ha IJIOCKOCTH AA.

beckoHeYHO JIMHHBIA TOHKWW IPOBOAHUK PABHOMEPHO 3aPSIKEH C IMHEMHOU
motHoctbio 10° Kir/em. HafiTi HanpskEHHOCTD U TTOTEHIHAT DICKTPHYCCKO-
ro noJist Ha pacctostHuu ' =10 cMm oT mpoBoa.

DJEeKTPOH, NPOi/id B IIIOCKOM KOHJIEHCATOPE MYTh OT OJHOM IJIACTUHBI 710
npyroii, mpruoGperaet ckopocts V = 10° M/c. PaccTosiHme MeKIy MIacTHHA-
mu d = 5,3 mm. Halit pazHocTh noTeHnmanoB U Mex 1y ImIacTHHAMH, Hampsi-
XKEHHOCTh E 2JIEKTPHUECKOTO TOJIsl BHYTPH KOHIEHCATOPA W MMOBEPXHOCTHYIO
IUTOTHOCTD 3apsifia o Ha MJIACTHHAX.

JIBa mapanienbHO COETMHEHHBIX JIEMEHTA C OUHAKO- 1A
BoiMu DJIC €, = &, = 2 B u BHyTpEeHHUMH CONIPOTHB- -
neausiMu =1 OM u I, = 1,5 OM, 3aMKHYTBI Ha BHEIITHEE — Y
conportuBieHue R = 1,4 Om. Haiitu Tok B KaXXa0M U3 R

DJIEMEHTOB U BO BCEH IICIIH.

Karymka gnmunoit £=30 cm umeer N=1000 ButkoB. Haiitu HanpsikenHocTs H
MarHMTHOTO MOJII BHYTPHU KaTYIIIKH, €CIU N0 Hel mpoxoauT Tok [=2 A. Jlua-
METP KaTyLIKH CYUTATh MAJIBIM I10 CPABHEHUIO C €€ JJIMHOM.

B ogHopomHoM marHuTHOM mojie ¢ uHayknued B = 0,5 Tn aBukercss paBHO-
MepHO npoBoAHUK JuHOM = 10 cMm. [1o mpoBognuky Teuet Tok | =2 A. Cxko-



pPOCTh IBIKEHUS MPOBOHUKA V = 20 CM/C M HalpaBjieHa MEPICHINKYISIPHO K
HaIpaBJIeHUIO0 MarHUTHOTO ToJia. Hailitu paboty A nepemMeneHus IpOBOJHUKA
3a Bpemsi t = 10 ¢ u MomHOCTD P, 3aTpadyeHHyI0 Ha 3To nepemenieHue. Haittu
WHIyLIUMPOBaHHYO B ipoBoaHuke DJIC.

8. JIBa mpsIMOJIMHEWHBIX OECKOHEYHO JIMHHBIX MPOBOJHHUKA PACIOJIOKEHBI Ta-
pamiensHO Ha paccrosiHuu d=10 cM napyr ot npyra. [lo nmpoBogHHKAaM TEKyT
toku [,;=1,=5 A B mpOTHBOMNOJIOXKHBIX HalpaBieHUsAX. Haiith Momyinbp U Ha-
MpaBJICHUE HANpPsKEHHOCTH H MarHuTHOrO mojist B TOYKE, HaXOJAIICHCS Ha
paccrosiuuu a=10 cM OT KaxA0r0 MPOBOIHHKA.

9. AMmmmTyaa rapMoHHYecKoro konedbanus A = 5 cMm, miepuon T = 4 ¢. Haiitu
MaKCUMAaJTbHYIO CKOPOCTD Viax KOJICOIIOMIECHCS TOYKY U €€ MAaKCUMAaJIbHOE yC-
KOPEHHUE Ayyax.

10.ApeomeTtp maccoit m=0,2 Kr miaaBaeT B )KUAKOCTH. Eciu morpy3uts ero He-
MHOTO B HUJKOCTb U OTITYCTUTh, TO OH HAYHET COBEPIIATh KOJIeOaHUs C Te-
puonom T=3,4 c¢. Cuutas konebaHus HE3aTyXalOIMUMH, HAUTH IJIOTHOCTh
KUJKOCTH p, B KOTOPOH IUIaBaeT apeometp. Jnamerp BEpTUKAIbHOW LIWIIHH-
pudeckoit Tpyoku apeometpa d=1 cm.

11.TTpu momMoIH 3X0JI0Ta U3Mepsiiack riryorHa mopsi. Kakosa Obuta riryouHa Mo-
P, €CIIi IPOMEKYTOK BPEMEHHU MEXKIY BOZHUKHOBEHHEM 3BYKa U €0 MpHe-
MOM oKasancs paBHbIM I = 2,5 ¢? CsxumaeMocTh BOjibl B = 4,6'10'10 [Ma? a
ILUIOTHOCTH MOPCKoit Bop! 1,03-10° KI/M.

12.HaiiTu CKOpOCTh € pacIipoOCTpaHEHUs 3ByKa B MEIH.

13.KonebarenbHbIit KOHTYP COCTOUT U3 KOHJIeHcaTopa eMKocThio C =25 HD u
KaTyIIKH ¢ UHAYKTUBHOCTHIO L = 1,015 I'n. OOKIaaKku KOHASHCATOpa UMEIOT
3apsina q = 2,5 mxKn. Hanucats ypaBHeHUE (C UUCIOBBIMU KO3 DUITUEHTAMH )
W3MEHEHUs pazHoCcTH noTeHuanoB U Ha o0Kaikax KOHJeHcaTopa u Toka [ B
nenu. HailTu pa3HoCcTh MOTEHIIMAJIOB HAa O0OKJIa/IKaX KOHAEHCATOpa U TOK B Iie-
nu B MoMeHThI Bpemenu T/8, T/4 u T/2. Iloctpouts rpadmku 3TUX 3aBUCUMO-
CTEW B IIpeiesiax OAHOTO MEPUOA.

3ananue Ned. BosiHoBasi ontuka. KBantoBasi u aToMmHast pu3nka

1. B onbite FOHra oTBEpCTHS OCBEIMIATNCH MOHOXPOMATHUYECKUM CBETOM (A=
600uMm). Pacctosaue mexay otBepctusimu d = 1 MM, pacCTOSIHUE OT OTBEPCTHIMA
1o 3kpana L = 3 M. HaliTu nosjoxeHue Tpex MepBbIX CBETIIBIX MOJIOC.

2. B ombiTe ¢ 3epkanamu @peHens paccTOSHUE MEKIYy MHUMBIMHA H300paskeHM -
MU uctouHuka ceeta d = 0,5 MM, pacctosinue 10 skpana L = 5 M. B 3enenom
CBETE MOJYYHINCh HHTEP(HEPEHIIMOHHBIE MOJIOCHI, PACIIOIOKEHHBIC Ha pac-
cTostHuM 1 =5 MM nipyr ot apyra. Haiftu 1imHy BOJHBI? 3€JI€HOTO CBETA.

3. YcraHoBKa Jij1s1 oTydeHus Kosel HproToHa ocBeniaeTcss MOHOXPOMATHYECKUM
CBETOM, I1aJIAF0IIUM 10 HOPMaJIM K TTIOBEPXHOCTH TutacTuHkHU. HabnroneHnue Be-
JIeTCS B OTPAYKEHHOM CBeTe. Panychl IBYX COCETHUX TEMHBIX KOJIEI PaBHbI
r'e=4,0 MM u 1,;; = 4,38 Mm. Pagnyc kpuBu3HbI JIMH3BI R = 6,4 M. HaiiTu no-
PAIKOBBIE HOMEPA KOJIEI] U JNIMHY BOJIHBI? MaJal0Ilero CBETa.



4. Ha MBUIBHYIO TUIEHKY MaJaeT OeNblii CBET MO YIJIOM o = 45° K HOBEPXHOCTH
wiéHku. [Ipu kakoi HaMMEHBIICH ToNIUHE N TUIEHKH OTpaXKCHHBIE JIydn 0Y-
JyT OKpalieHsbl B keJIThIH 11BET (A = 600 HM)? [lokazaTens mpenoMiIeHUs
MBUILHOU BOJbI N = 1,33.

5. Ha qudpakumnoHHyto peneTky HopMaiabHO MajJjaeT MyvyoK CBETa OT pa3psiIHON
TpyOKH, HaroTHEeHHOU renreM. Ha kakyto JuHuto 7, B CIIEKTpe TPETHETO T0-
pSZIKa HaKJIabIBAETCsl KpacHas JuHus renus (A= 670 HM) criekTpa BTOpOro
nopsijaka?

6. HaiiTu yroj Ig MOJHOM MOJIAPU3AIIMK IIPU OTPAKEHUH CBETA OT CTEKJIa, IOKa-
3aTeNb NPENOMIIEHHS] KOToporo n = 1,57.

7. Kakyro momHocTh N uznydenus umeet Connue? M3nyuenne ConHIla CYUTATh
OJIM3KUM K U3ITy4eHHIO a0COIIOTHO YepHOro Tena. TemmnepaTypa MOBEpXHOCTH
Comnna T = 5800 K.

8. lnameTp Boib(ppamMoBOii cripain B neKTpudeckor mammouke d = 0,3 MM,
nuHa crivpainu 1 =5 M. [lpu BKiItoueHUH JTaMIOYKH B ce€Th HanpspkeHueM U =
127 B uepes mammnouky teuet Tok [ = 0,31 A. Haittu temneparypy T cniupanu.
Cuurats, 4TO 1O YCTAHOBJIEHUU PABHOBECHS BCE BBIICIISIIONICECS B HUTHU TEILIO
TepsieTCs B pe3yibTaTe u3irydeHus. OTHOIIEHUE YSHEPTE€TUUECKUX CBETUMOCTEMN
BoJib(hpama 1 a0COFOTHO YEPHOTO TeJa i JaHHOU Temneparypbl k = 0,31.

9. Temniepatypa T abCconIOTHO YEPHOTO TeJla U3MEHWIACH NPU HATPEBAHUH OT
1000 no 3000 K. Bo ckoapKO pa3 yBeJIMUUIIACH IIPU 3TOM €r0 SHEpreTudecKas
ceeTUMOCTh R,? Ha CKOJIbKO M3MEHMIIACH IJIMHA BOJIHBI, HA KOTOPYIO TPUXO-
JIUTCA MAaKCUMYM CHEKTPaJIbHOM IJIOTHOCTH YHEPTreTUUECKOi cBeTUMOCTH? Bo
CKOJIBKO pa3 YBEJIMYMIACh €I0 MAaKCUMAaJIbHASI CIIEKTPaAJIbHASI INIOTHOCTbD SHEP-
FeTUYECKOM CBETUMOCTH I'5?

10. DJIEKTPOH HAXOAUTCA B OJJTHOMEPHOM MPSMOYTOJIBHOW MOTEHIIUAIBHON
siMe ¢ a0COJIFOTHO HEMPOHUIIAEMbIMU CTeHKaMU. HaliTu mmpuHy siMbl, €Ciiu

Pa3HOCTH SHEPTUM MEKIY YPOBHIMHU C Ty = 2 M M5 = 3 COCTABIIAET
AE = 0,30 3B.

11. C KakoM CKOPOCTBIO V JIOJKEH ABUTATHCS SJICKTPOH, YTOOBI €T0 MM-
IyJI5C ObLI PABEH MMITYJIbCY (POTOHA C JIMHOM BOIHBI A = 520 HM?
12. [Tpu BBICOKMX SHEPTHUSX TPYIHO OCYIIECTBUTH YCIOBUS TSI K3MEHCHUS

HKCIIO3ULIMOHHOM J03bl PEHTTE€HOBCKOI0 M FTaMMa-HU3JIy4€HUIN B PEHTTE€Hax, I10-
ATOMY JIOIIyCKaeTcs MPUMEHEHUE PEeHTIeHa KaK € AMHULIBI 103bI ISl U3JIy4eHUN
C DHepruei KBaHToB 10 A= 3 MaB. J{o kako# npeeapHON JTHHBI BOJHBI PEHT-
T€HOBCKOI'O U3JTyYEHUSI MOYKHO YHOTPEOISATh pEHTIeH?

13. PEHTI€HOBCKHE JIy4H C JUTAHOM BOJHBI Ag = 20 M UCIIBITHIBAIOT KOM-
ITOHOBCKOE paccesuue moj yriaom @ = 907 Haiitu usmenenue AA quunbn
BOJIHBI PEHTT€HOBCKUX JIy4el P pacCessHUH, a TakKe FIHEprut0 We U UM-
MyJIBC 3JIEKTPOHA OTIAYH.

9.6.2 IlpumepHblii epevyeHb BOMPOCOB ISl 3alIIUTHI JIA00PATOPHBIX padoT
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9.

10.
11.

Yro Ha3pIBaeTCA U3MEPEHUEM (PU3NUECKON BETUUUHBI?

Kakoe nzmepenue Ha3pIBaeTCs MPSIMbIM?

Yro Ha3pIBaeTCA JEHCTBUTEIBHBIM 3HAUEHUEM (PU3NYECKON BETUUUHBI?

Yro HazpIBaeTCA a0COIOTHOM, OTHOCUTEIBHOU MOTPEMIHOCThIO u3Mepenus? Ilo-
YeMy BO3HUKAIOT MOTPEIIHOCTH U3MEPEHUI?

Urto Takoe abCOJIIOTHAS MOTPEIIHOCT?

YTo Takoe OTHOCHUTEIbHAS TOTPENIHOCTh?

YTto Takoe JOBEPUTEIbHBIN HHTEPBAII?

Kak npou3BoAST OKpyTiI€HUE YUCIOBOIO 3HAUEHUS CPEAHETO apU(PMETUIECKO-
ro?

CKoJpKO 3HavaIux Hu@p OCTaBISIETCS B OKOHYATEIBHON 3allMCU TIOTPELIHOCTH
pe3ynbTaTa U3MepeHus?

Kakoe nzMepenue Ha3bIBaeTCss KOCBEHHBIM?

Kaxk onpenensercss norpemHsocTh pe3yIbTaTOB KOCBEHHBIX U3MEPEHUI?

Cemectp 3
JIP Ne2 Omnpepenenuie IIMHBI BOJTHBI U3IyYSHUS JIazepa ¢ MOMOIIbIO JUPPAKITUOH-

HOU

1.

peleTKH
[IpuBecTn apryMeHThl B IOJIb3Y BOJIHOBOM TEOPHUM CBETAa U CPOPMYIHPOBATH
npuHiun ['roitirenca. [{ate onpeneneHue BICHUIO TUPPAKIUN U OSICHUTD €ro
C IOMOIIIBIO NMpUHIMMNA | ToHreHca.

[ToCHUTH BO3MOXHOCTh PA3JIMYHOW OCBEIICHHOCTH OJHOW W TOM K€ TOUKH
DKpaHa B 3aBUCUMOCTH OT Pa3MEPOB OTBEPCTUS U PACCTOSHUSA MEXKIY HUCTOY-
HUKOM U 3KpaHOM (30HbI DpeHenst).

[1osiCHUTH BO3MOKHOCTb YCUJICHUsSI HHTEHCUBHOCTH 3aCBETKH B TAHHOW TOYKE
’KpaHa C MOMOIIBI0 CIEHUATbHO MOJO0OpPaHHOIO MPEMsTCTBHS (30HHOM miia-
CTHHKH). 3amucaTh YCJIOBHE AU(PPAKIMOHHOTO MUHUMYMa OCBELEHHOCTH Ha
LIEJIU U TIOSICHUTD €TI0 CBA3b ¢ Teopuer 30H OpeHnerns.

Hatb omnpenenenue AUGpakUOHHON PEMETKHA, TOCTOSHHON PEmETKH U yKa-
3aTh 00JIACTh MPUMEHEHUS AU(PPAKIMOHHBIX PELIETOK. 3amucaTb ypaBHEHHE
TJIABHBIX MAaKCUMYMOB IU(PAKIIMOHHOM PEIIETKH U 1aTh ONpPENeNIeHUs BXO-
JAIIMAX B HETO MapamMeTPOB.

JlaTe ompenesieHHe pa3pelaromeid CnocoOHOCTH AUPPAKIMOHHON PEIIETKH,
3anucath €€ ypaBHEHHE, 1aTh ONPEIEICHNE BXOIAIINX B HETO IapaMeTPOB.
OnucaTh TPUHIKIT pabOTHI Jlazepa.

JIP Ne3 UccnenoBanue CBOMCTB MOJISIPU30BAHHOTO CBETA

1.

Kaxue cBeTOBbIE JIyur Ha3bIBAIOT: ) ECTECTBEHHBIMU; 0) MOJIIPU30BAHHBIMU; B)
YaCTUYHO MOJISIPU30BaHHBIMU? T') TJIOCKO-TIOISIPU30BAHHBIMU; 1) SJUTUIITUYECKU
MOJISIPU30BAHHBIMU; B) MOJISPU30BAHHBIMU IO KPYyTy?



2. Kaxkyto BenmnumHy Ha3bIBAIOT CTEMEHBIO MOJSPU3AlNA CBETOBOTO JTy4ya? Yemy
paBHa CTEIEHb MOJISIPU3AIUU: a) €ECTECTBEHHOTO JIyya; 0) MI0CKO-
MOJIIPU30BAHHOIO JTyya?

Kaxoit npubop Ha3bIBaeTCs MOJISIPU3ATOPOM, aHATH3ZATOPOM?

4. V300pa3ute pacroyioxkeHue JIydeil B cirydyae MoJyudeHUs MI0CKO-
MOJIIPU30BAHHOIO CBETA MPHU OTPAXKEHUU OT JuINIeKTpuKa. Kakoii u3 jrydeii B
ATOM cXeMe: a) ECTECTBEHHBIH; 0) YaCTHYHO MOJIIPU30BAHHBIN; B) MIOCKO-
MOJISIPU30BAHHBIN ?

5. Chopmymnupyiite 3akoH bprocrepa. [Ipu kakoM COOTHOIICHUH YTIIOB AJACHUS U
MPEIOMJICHUSI CBETOBOIO JTy4ya HaOII0AaeTCs MOJIHAS TOJISIPU3AIUs CBETA MPU
OTPaXEHUU OT JUDIICKTPHUKA?

6. B yewm 3akitodaercs siBIEHUE IBOWHOTO TyYEMPETOMIICHUS U KaK OHO OOBSICHS-
etcsi? Kakoe HarmpaBiieHHe B KpUCTAIIJIE Ha3bIBAECTCS OMTUYECKOM OChI0?

7. Chopmynupyiite 3akoH Masroca.

w

9.6.3 TumnoBble CHTyaUMOHHbIE 324a4d JJsi TPOBeJEHHS TEKYIIero
KOHTPOJIS

1. Bepronér Ingenuity 19 anpens 2021 roga coBepiiui CBOM nepBbIi TeC-
TOBBIN MTONET HA Mapce, NOAHIBIINCH Ha BBICOTY 3 METpPa, 3aBUC HaJ IOBEPXHOCTHIO
npuMepHo Ha 30 CeKyH]I, MOCTe YEero YCIEUTHO OMyCTHIICS 0OpaTHO Ha TOBEPXHOCTh
1IaHeThl. PaccunTaiiTe BO CKOJIBKO pa3 OTIIMYAETCS YTIIOBasi CKOPOCTh BpalleHUS
BHUHTA BepToJieTa B atMochepe Mapca, pu KOTOPOU OH MapuT, OT YIJII0BOM CKOPO-
CTH, IIPU KOTOPOM MapeHHe BEPTOJIeTa IOCTUTaeTCs B aTMochepe 3eMIu.

2. 13 anpens 2029 roga okoao3eMHbIN actepona Anoduc TuaMeTpoM OKO-
70 330 M poJIETUT Ha paccTOSTHUU 0K0JI0 31 900 KM OT MOBEPXHOCTH HAIICH TIJIaHE-
Tbl. Ho ecTh BeposITHOCTB, 4TO Anoduc, TpUOIN3UBIINCH K 3eMIIe, MOXKET MPOCKO-
YUTh Yepe3 TaK HA3bIBAEMYIO «3aMOYHYIO CKBAKHUHY» - OUY€Hb HEOOJIBIIYIO 00J1aCTh
OKOJIO3€MHOT'0 IMPOCTPAHCTBA, B KOTOPOU Onarofaps rpaBUTAIlMU TUTAHETHI, OpOUTa
acTepouia MOKET U3MEHHUTHCS TaK, UTO CAEIaB OUEPEIHON KPYT, OH MOXKET YAApUTh
o 3emsie B 2036-Mm (Tak ke, 13 ampesnis), Wi BO BpeMs OJHOTO U3 TTOCIIETYIOITIX
UKJIMYECKUX CONMKEHUN ¢ Harlel mianeroit. [Ipennoxxure BapuaHThl MpeoTBpa-
IICHUS] YTPO3bI CTOJIKHOBEHUS acTEpPOoUIa ¢ 3eMiiel U aaite ux pusndeckoe 000CHO-
BaHMUE.

9.6.4 KoHTpOJIbHBIC BONPOCHI NPOMEKYTOYHOM ATTECTALMM IO UTOram
OCBOCHUS IUCHUIITHHBI

2-i cemecTp
IlepeyeHb BONIPOCOB K IK3aMEHY:
MexaHnka
1. OcHOBHBIC MOHATHS KMHEMATUKH MOCTYMATEIIBHOTO JIBIKEHUSI: CKOPOCTh, yC-
KOpEHUE, TPACKTOPHS, MyTh, IIEHTP Macc. CUCTEMBI KOOPAUHAT.
2. BpamarenbHoe nBrkenue. LleHTpocTpemuTenbHOe (HOpMAIbHOE) YCKOPEHUE,
yTJI0Basi CKOPOCTh, YTIIOBOE YCKOPEHUE, PAINyC KPUBU3HBI.



3. Jlunamuka. Marepuanpnas Ttouka. Cuna. Macca. Ummnynbec. MHepruanbHble

cucteMbl 0TCYETA. 3aKoHbI HprOTOHA.

I1-0i1 3axoH HproTOHA. 3aKOH COXpaHEHUsI UMITYJIbCa.

PeakTuBHOE BM>KEHME. Y PaBHEHHE JBUKEHUS Teja C IEPEMEHHON MacCOM.

bimm3ko- n pansHOAEKcTBYOIMKE cuiibl. Cuitbl TpeHus. CWiIbl yIpyrocTu. 3a-

KOH BCEMHUPHOTO TATOTCHHUS.

KocMmuueckue ckopocTu.

8. Pabora. Kunetnueckas v moTeHIMAIbHAs SHEPTUU. 3aKOH COXpPaHEHMsI MeXa-
HAYECKOU SHEPTHH.

9. llentpanbHblil yaap.

10.OcHOBHO#1 3aKOH JAWHAMHUKA BPAIaTEIbHOTO ABMXEHHS. MoOMeHT cuiibl. Mo-
MEHT umnyJsibca. MomeHT nnepuuu. Teopema I rorirenca-IIrelinepa.

11.Kunetnueckas 3Heprusi Bpallarouierocs Tenia.

12.3aKkoH coxpaHeHuss MOMEHTa umnyJisca. ['upockor.

13.I'apmoHnyeckue KojeOaHus M UX NapaMeTpbl. YpaBHEHHUS KojeOaHuUU mpy-
KUHHOT'0, MAaTEMaTUYECKOTO0 U PU3NYECKOTO MAITHUKOB.

14.CoOcTBeHHBIE U BBIHY)XJICHHBIE KoJieOaHUs. 3aTyxaromue koisiebanus. Peszo-
HaHC.

15.11punuun otHocutensHocTu ["anunes. [locTynaTel cienuanbHON TEOPUU OTHO-
CUTEJIBHOCTH.

16.I1IpeobpazoBanust Jlopenna. OTHOCUTENFHOCTh PACCTOSHUN M MPOMEKYTKOB
BPEMEHHU.

17.CBs3b MacChl U SHEPTUHU.

o o bh

~

TepmonnHamMuka

18.M130mporiecchl. 3aKOHBI WCATBHBIX Ta30B

19.MounekynsipHO-KUHETHYECKas: TeOpHUsi (OCHOBHBIE TOJIOKEHUS). 3aKOH ABOTa/I-
po. Ypasuenue Kianenpona-Knaysuyca.

20.Pacnipenenenne MakcBemia MOJIGKYJT IO CKOpocTsM. CpenHsisi CKOPOCTb.
Cpennsisi KBaipaTUIHasi CKOPOCTb.

21.bapometrpuueckas popmyna. Pactipenenenue bonpimana.

22. Tuddysus. Buyrpennee tpenue. TerionpoBoHOCTb. Y PaBHEHUS ISl ONTUCA-
HUS 9TUX MPOIIECCOB.

23.TermmoémkocTs u e€ Buabl. @opmyna Matiepa.

24.TTepBoe HAYAJIO TEPMOIUHAMUKH.

25.A mnabatudeckuit porecc. ®opmyna [lyaccona. Pabora B m30- u aguadbarude-
CKHUX TpOIIeccax.

26.MonexyJIsipHO-KUHETUYECKast TEOpHs TEIIOEMKOCTU. CTeneHn cBOOOIbI.

27 .Kpyrossie npoueccsl. [lukin Kapho.

28.Cratuctudeckuii cmpici suTpornuu. @opmyna Kmaysuyca.

29.BTopoe Havano TepMOTMHAMUKHY.

30.Peanbubie ra3el. U3oTepMmbl Duaproca. YpaBaenne Ban-nep-Baanbca.

31.9ddext Jxoynsa-Tomcona. CxxukeHre Ta3oB.

32.Kunkoctu. [loBepxnoctHoe HaTspkenne. @opmyrna Jlammaca.

33.CtpoeHnue TBEPABIX TENl. DHEPTHS MOJIEKYJ Ta3a, >KUJIKOCTU U TBEPAOTO Tea.




ODJIEeKTPOMArHeTU3M
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10.
11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21,
22,
23.
24,
25,
26.
217,
28.
29.
30.
31.
32.
33.

34.
35.
36.
37.
38.

3akoH KyioHna.

HanpsskeHHOCTB 3JIEKTPUYECKOTO MOJIA.

DiekTpuieckoe nosie. HanpsxeHHOCTh moJsl.

[IpyHIMT CyNIEpNO3UIUN SIEKTPUUECKUX TTOJIEH.

[Torok HanpskeHHOCTH. Teopema OcTtporpaackoro—I aycca st 3JIeKTpoCTaTH-
YECKOI0 OJII B BaKyyME.

Paborta, coBepiraemasi CuiIaMu 3JIEKTPOCTATUYECKOTO MOJIs MPHU MIEPEMEIICHUN B
HEM DJIEKTPUYECKOTO 3apsa.

[loTeHIMaNI 3NEKTPOCTATUYECKOTO TTOJIS.

[Tpumeps! npuMeHenus Teopembl OcTporpaackoro—I'aycca k pacueTy 3JeKTpo-
CTaTHYECKHX MOJIEN B BAKYyME.

JMTIOnbHBIE MOMEHTBI MOJIEKYJ IUAJIEKTPUKA.

[Tonsipuzanust AUAIEKTPUKOB.

Teopema Octporpaackoro—I'aycca . 1 3IE€KTPOCTATHYECKOTO MOJIS B CPELIE.
VYcnoBus 11 3IEKTPOCTATUUECKOTO OIS HA TPAHUIIE pa3/eia U30TPOIHBIX TH-
IIEKTPUUECKHUX CPE.

[TpOBOJTHHKH B 3JIEKTPOCTATUYECKOM IOJIE.

DNEKTPOEMKOCTh YEIMHEHHOI'O ITPOBOIHUKA.

B3aumuas emxocts. KoHeHCATOPBHI.

DHeprus 3apsKEHHOT0 NPOBOAHUKA U AJIEKTPUUECKOTO MOJIS.

[TonsiTHE 00 PIEKTPUIECKOM TOKE.

Cwuita ¥ IIIOTHOCTH TOKA.

OCHOBBI KJIACCUYECKOM AIEKTPOHHON TEOPHUH JIEKTPOIPOBOJHOCTH METAJIIOB.
CTOpOHHME CHUJIBL.

3akonsl OMa u Jxoyns—JleHna.

[TpaBuna Kupxroda.

3akoHsbI AnekTposn3a Papazaes, DIEKTPOIUTAYECKAS TUCCOLUALIHS.
ATOMHOCTB 3JIEKTPUYECKUX 3apsAI0B.

DNEKTPOIINTHYECKAS IPOBOAUMOCTD KUJKOCTEN.

DIEeKTpONPOBOAHOCTH Ta30B.

[ToHATHE O pa3IMYHBIX THUIIAX TA30BOTO pa3psaa.

HexkoTopsie cBeieHus o0 miasMme.

Marnuthas uanykuus. Cuna Jlopenna.

3akoH Amriepa.

3akoH buo—CaBapa—Jlamnaca.

Hexoropsie mpocTeniye npuMepbl MarHUTHBIX I10JIEN B BaKyyMe.

MarauTHoe B3auMOIeICTBHE IPOBOJHUKOB ¢ TOKaMu. KOHTyp ¢ TOKOM B Mar-
HUTHOM IIOJIE.

3aKOH MOJIHOTO TOKA JJIsi MArHUTHOTO MOJISl B BAKyyMeE.

Marunutsbiii notok. Teopema Octporpaackoro—I aycca J1j1si MAarHUTHOTO MOJIS.
PaboTta mepemernieHus MpOBOIHUKA C TOKOM B MIOCTOSTHHOM MarHUTHOM TIOJIE.
JIBr>KeHME 3apsyKEHHBIX YACTHUIl B IOCTOSSHHOM MarHUTHOM TOJIE.

SBnenue Xoia.



39.
40.
41.
42.
43.
44,
45,
46.

47.
48,
49,
50.
51,
52,
53.
54,
55.
56.

VY nenpHbIN 3apsia yacThll. Macc-CneKTpoMeTpHs.

Yckoputenu 3apsSKEHHbBIX YaCTULI.

MarHuTHble MOMEHTBI 3JIEKTPOHOB U aTOMOB.

ATOM B MarHUTHOM IIOJIE.

JlnamMarHeTUKH U MapaMarHeTUKA B MArHUTHOM ITOJIE.

MarHuTtHOE 10J1€ B BEILIECTBE.

DeppOMArHETHKHU.

YcnoBus U1 MAarHATHOTO TOJIL HA TPAHULIE pa3jiesia U30TPOIHbIX cpen. Mar-
HUTHBIE LECTIH.

OCHOBHOM 3aKOH JIEKTPOMAarHUTHOM MHTYKIWU.

SIBreHne caMOMHIYKIIAH.

B3aumMuas uHaykuus.

DOHeprus MarHUTHOTO MOJIsl B HeeppOMarHUTHON U30TPOITHOM Cpejie.

3aK0OH COXpaHEHUs YHEPTUU JJI1 MATHUTHOTO T0JIs1 B He(peppOMarHuTHOM cpeie.
OO61mast xapakTepucTiKa Teopur Makcsenia.

ITepBoe ypaBHeHHE MakcBelia.

Tok cmewienusi. Bropoe ypaBuenue Makcseia.

Tperbe u yeTBepTOE YpaBHEHUsT MakcBeia.

ITonmHas cucrema ypaBHeHH MakcBeuia i 3JIEKTPOMAarHUTHOTO MOJISL.

3-ii cemecTp
IlepeuyeHb BONMPOCOB K IK3aMeHY:
Kosebanus 1 BOJIHBI

1. TapmoHHnueckue KoJieOaHusl.

2. MexaHuueckue rapMOHUYECKHE KOJIeOaHus.

3. CB0oOOIHBIE TAPMOHUYECKUE KOJICOAHHS B JIEKTPUUECKOM KoJieOaTeIbHOM

KOHTYPE.

CrnosxeHue rapMOHUYECKUX KOoeOaHuM.

3aryxatomue KojaeOaHus.

BbIHyXIeHHbIE MEXaHUYECKUE KOJICOAHMUSL.

BbIHYX/I€HHBIE DJIEKTPUUECKHUE KOJICOaHUs.

[IpoonbHBIE U TOTIEPEYHBIE BOJIHBI B YIIPYTO# Cpelie.

. YpaBHeHHe Oeryuiei BOIHBI.

10 da3oBast CKOPOCTb M SHEPTHSI YIIPYTUX BOJIH.

11.ITpuHmMn cynepno3uuuu BojiH. ['pymnmnoBas cKopocTb.

12.Varepdepenuns BoiaH. CTOSYHE BOTHBI.

13.9¢dext [Jomiepa B akyCTHKE.

14.CBolicTBa 3JIEKTPOMarHUTHHIX BOJIH.

15.9Heprus 3JIeKTPOMarHuTHHIX BOJIH.

16.M31y4eHne 31eKTpOMarHuTHBIX BOJIH.

17.11Ikana 31€KTPOMArHUTHBIX BOJIH.

18.0Ot1paxenue 1 mpeaoMIeHUE JIEKTPOMAarHUTHBIX BOJIH HA TPAaHUIIE pa3/ena
JBYX TU3IEKTPUYECKUX CPEL.

19.9¢dexr Jomnepa A 31€KTPOMArHUTHBIX BOJIH.

©CoN O BA



OnTuka

20.3aKk0oH IpsIMOJIMHEMHOTO PACHpPOCTPAHEHUS CBETA. 3aKOH HE3aBUCUMOCTH CBeE-
TOBBIX JIy4eil. 3aKOH OTpa)K€HUsl CBETa. 3aKOH MPEJIOMJICHUS CBeTa. 3aKOH 00-
paTtuMocTH cBeToBbIX Jiydell. [Tokazarens npenomiienus. [lonHoe BHyTpeHHEe
OTpa)XCHUE.

21.Teopust uCTEUEHUSI, BOJIHOBASI TEOPHUSL. 3aBUCUMOCTh MEXKy TIOKa3aTesieM Ipe-
JIOMJICHHUS U CKOPOCTBIO CBETA B BEILIECTBE.

22 Ipunmun depma. OnTrydeckast JIMHA MTyTH.

23.CxopocTb cBeTa. AcTpoHOMUYeckue Habmoaenusa Pémepa. Onpenenenue cko-
pocTu cBeta 1o abeppamuu ceera bpemu. Onbit @uzo. Onbit Dyko u Puso.
OmneiT MaiikenbCcoHa.

24.CgetoBoit noTok. OyHKIMS BUTHOCTH.

25.DOTOMETPUYECKUE BEIUYUHBI U UX €IUHUIIBI.

26.0OCHOBHbBIC TIOHATHUS U ONpeneeHus: (TOMOIEHTPUUECKUI My4YO0K,; aCTUTMATH-
YyecKkash pa3HOCTb, TOYEHYHOE WM CTUTMaTH4YecKoe H300pakeHue; IeHCTBU-
TEIbHOE U MHUMOE U300PaKEHUS; CONPSHKEHHbBIE TOUKH; MPOCTPAHCTBO MPEI-
METOB U IIPOCTPAHCTBO U300paKEHU).

27 .lentpupoBanHas ontudeckas cuctema. ®okycel. @okanbHble IOCKOCTH. JIn-
HEHHOe yBenudeHue. [ 1aBHble TOUKM M IJIaBHBIE INIOCKOCTH. OnTHyecKas cu-
na. @opmyna HerotoHa.

28.IIpononpHOE yBenmWYeHHE. YTJIOBOE yBeianueHue. CBs3b MEXKIY JTUHEHHBIM,
IPOJIOJIBHBIM U YTJIOBBIM YBEITUUEHUSMU.

29.CrnoxxeHue onTudecknx cucreM. OmThyeckas CUCTeMa CyMMAapHOW CHCTEMBI.
dopmyna KapIMHAIBHBIX INIOCKOCTER CYMMapHON CHCTEMBI.

30.1Ipenomiienne Ha chepudeckoirt moBepxHOCTH. [lapakcuansubie myqn. Teope-
Ma Jlarpanxa-1I'enpmromnsua.

31.JIunza. ToHKas TUH3A.

32.IlorpemHocTu onTUYecKuX cucteM. ONTHYECKHUE TPUOOPHI.

33.CgertoBas BosHa. MIHTEeHCHBHOCTH cBeTa. CBS3b MEXKy MHTEHCUBHOCTHIO CBE-
Ta U aMIUIATYJIOW CBETOBOU BOJIHBI.

34.Unrepdepeniius cBETOBBIX BOJH. [IpomonKuTensHOCTH Iyra BoH. Ontuue-
CKasi pa3HOCTh xo1a. 3epkania Openens. bunpuzma Openens.

35.Unrepdepeniiusa MHOTUX BOJIH. BekTopHas nuarpamma. Y clioBus JJIs TJIaBHBIX
MaKCUMYMOB U UHTEP(HEPEHIMOHHBIX MUHUMYMOB.

36.ITpunmmn ['foiirenca — Openensi.

37.30ub1 Openens. OO0CHOBaHNE ¢ TOYKU 3PEHUST BOJTHOBOM OMTHKH 3aKOHA M-
MOJIMHEMHOIO pacpOCTpaHEHUs CBETA.

38. Qudpakuus OpeHenst OT NPOCTEHIINX TIPerpa.

39. Mudpakuus OpayHrodepa ot meinn U Ha KpyriioM OTBEPCTHH.

40.Iudpakmronnas pemnieTka.

41.]ludpakius Ha TPOCTPAHCTBEHHOM PEIICTKE.

42.Tonorpadus.

43.lucniepcus cBeta. HopmanbHas u aHoManbHas IUCTIEPCHUU.

44 T'pymnroBasi CKOPOCTb.

45.Knaccuueckas 3JIE€KTPOHHAS TEOPHUS TUCTIEPCUU CBETA.



46.TTornomenue cBera. 3akoH byrepa-Jlambepra. 3akon bepa.

47.Paccesinue cBera. PaccesHue B MyTHBIX cpefiax. PaneeBckoe paccesiHue.

48.Tlonsipu3zaiiysi CBETa MPU OTPAKEHUU U TIPETOMIICHUH HA TPAHMIIE pa3ienia
JBYX TUAICKTPUUECKUX CPE]l.

49, JIBoitHOE JTydenpeIoMIICHHE.

50.1UnTepdepennys nosspu30BaHHOTO CBETA.

51.UckyccTBeHHast onTHYECKasi aHU30TPOIIHA.

52.Bpaiienre mI0CKoCTH mosipu3anui. 3akod buo.

53.TemnoBoe m3aydenue. 3akoH Kupxroda.

54.3akonnr Ctepana—bonpiMana u BuHa.

55.Dopmyna [lnanka.

KBanToBas dhusuka

56.DoToaddext, ero Bunapl. Dopmyna DiHmTeHA 171 PoTodPdekTa.

57.®oTonbl uX sHeprus U umnyibe. Iddext Komnrona.

58.0mnmiT JIeOenepa. JlaBneHue cBera.

59.Inuna BosiHbl ae bpoiiis.

60.[Tpunuun neonpenenéunoctu [ eiizendepra.

61.BonnoBas pyukius u e€ puznueckuii cmpica. Ypaaenue [llpenunrepa.

62. TynHenbHbINH ) PEeKT. IIEKTPOH B MOTESHIIUATILHOM sIME.

63.Mogenp aroma Tomcona. OneiT Pezepdopna. [Tnaneraprast Mmoaens atoma.

64.1Toctynater bopa. BeiBon cepuanpHOl popmynel. @opmyna bamemepa s
CTIEKTpa BOJAOPOA.

65.CrniorTaHHOE U BEIHYKJIEHHOE H3nydeHue. [[puanmm paboThI J1a3epoB.

66.Buapr mazepos. [TpuHIMN paboOTH reanii-HEOHOBOTO, pyOMHOBOTO U TIOJTYTIPO-
BOJIHUKOBOTO JIa3€pPOB.

Anepuas pusuka

67.EcTrecTBeHHast paluOAaKTUBHOCTh M €€ 3aKOHOMEpHOCTH. [IpaBuna cmereHus.
VYpaBuenus anb(da- u 6era-pacnaga. [lepuosa momypacmnaza.

68.Peakniuu nenenus u cuntesa. [ledext maccel u sHEeprus cBsizu. Kputnyeckas
Macca.

69. DnemeHTapHbBIC YACTHIIHI.

70. HoHm3upyromue U3TydeHHs] U UX XapakTepucTuku. Kocmudeckue yqn, ux
COCTaB M XapaKTEPUCTHUKH.

9.6.5 TunoBble pacyeTHbIE 32241 VISl IPOBeIeHUS MPOMEKYTOYHOM aTTe-
CTALMHU

3amaya . /IBrKyieecs Te0 Maccor my, yAapseTcs 0 HENOABHKHOE TEIO0 MacCoi
m,. Cauras ynap HEynpyruM U HEeHTPaIbHBIM, HAMTH, KaKasi 4aCTh KHHETHIECKON
sHeprun Wy, nepBoro tena nepexoAuT MpH yaape B TEIUI0. 3aady pelInTh CHavasa
B 00111eM BHJIE, @ 3aTE€M PAaCCMOTPETh CIy4au: a) m; = My; 0) my = 9IM,.



3anaya 2. I3 opyaust maccoil my = 5 T BbuleTaeT cHapsa Mmaccoi my = 100 xr. Kune-
TUYECKasl SHEPIus cHapsna npu Beuiere Wy, = 7,5 MJlx. Kakyro kuHETHUECKYIO
sHepruto Wy, moiydaer opyiue BCIEACTBUE OTAAUM?

3agaua 3. JIBe rupu ¢ MmaccaMi m;=2 KI' U my=1 KI' COEIMHEHBI HUTHIO, IEPEKUHYTON
yepe3 010k Maccoit m=1 kr. HaliTu yckopeHue a, ¢ KOTOPbIM JABUKYTCS TUPH, U CHJIBI
HaTsokeHus 11 u T, HATEH, K KOTOPBIM MMOJABEIIEHBI TUPU. bIIOK cUMTaTh OHOPOI-
HBIM IUCKOM. TpeHueM npeHeopeyb.

3amaua 4. ['opusonTanpHas mwiatdopma Mmaccoit m = 100 Kr BpamaeTcsi BOKpYT Bep-
TUKAJIBHOW OCH, MMPOXOSAIIEH uepe3 HEeHTp m1aTGopmbl, ¢ 4acToToi ny = 10 06/mMuH.
YemoBek maccoi my = 60 Kr CTOUT IIpH 3TOM Ha Kpato miatdopmbl. C Kakoit gacTo-
TOM Ny HAYHET BpallaThCs MIaTdopmMa, eCiu YeI0BEK MeperieT OT Kpas miaThopMbl
K ee neHTpy? CuutaTh maaTGopMy OJJTHOPOAHBIM AUCKOM, a YEJIOBEKA — TOUYCUHOU
MacCOU.

3agauya 5. Kakoe 4ncio MOJIEKyJ n COJIEPKUT €MHUIIA 00BeMa cocyia Ipu TeMIlepa-
type t = 10° C u naBnenuu p = 1,33- 10 ITa?

3amaya 6. Kakoe naBnenue p Hago NPUIOKUTh, YTOOBI YTIEKHUCIIbIN I'a3 MIPEBPATUTh B
KUIKYIO YTIEKUCIOTY Ipu Temneparypax t; = 31° C u t, = 50° C? Kakoii Hanu0oib-
Ui 00beM Ve MOJKET 3aHUMAaTh Macca m = 1 Kr s)KuJIKou yriekucioTsl? Kakoe
HanOOJIbIIIEE TABICHHUE Pmax. HACHIIIICHHOTO Mapa MKUJAKON YTIIEKUCIOTHI?

9.6.6 TunoBbie CUTYaMOHHBIE 324U /I IPOBeIeHNUs IPOMEKYTOYHOI
aTrecTanuu

3amaua 1. OObsicHUTE, TOUEMY TIpaBbIid Oeper Boaru kpyT.

3amaya 2. OOBSACHUTE C TOUYKH 3PEHUS MOJICKYJISIPHO-KUHETUYECKON TEOPUH SIBIICHUE
BHYTPEHHETO TPEHUSI MKy CIIOSIMU KHUAKOCTH (Tasza), BOSHUKAIOIIEE IIPH JIAMUHAP-
HOM TEUYEHHUH KHUJIKOCTH (Ta3a).

3agaua 3. Ucxons u3 npunuuna ['rolirenca-®@penens 00bSICHUTE SIBICHUE PACCETHUS
CBETa B MyTHOM cpefie (IbIM, TYMaH ...).

3anaua 4. B bepMyackoM TpeyrojbHUKE ObLT 00HAPYKEH KOpabdiib 0€3 BUIUMBIX T10-
BpPEXKJECHUM, HO Oe3 FKumaxa. bbljio BUHO, UTO AKUMNAXK MOKHUHYJ KOPaOJib B CIEIIKE.
BriiBUHBTE THTIOTE3Y O IPUYMHE JAHHOTO CTPAHHOTO COOBITHS C TOYKH 3PCHHSI Kad-

KM KOpaOJisi Ha BOJTHAX.

10 MeTtoauyeckne peKOMeHIAUMHU AJsi 00yUYAIONIUXCS N0 OCBOGHUID JHC-
HMIUINHBI



N3yuenne mucnmmumabel «PU3MKa» OPraHU3yeTCs B BHUJAE JIEKIUM, MPAaKTHYe-
CKUX 3aHATUH, 1a00paTOpHBIX pabOT U caMOCTOATEIbHON padoThl. [IpomomkuTens-
HOCTb U3YyY€HHUs AMCLUUIUIMHBI — JBa CEMECTpa. YPOBEHb M KAauecTBO 3HAHUU 0O0y-
YAIOIIMUXCSl OLEHUBAIOTCS 110 pe3ybTaTaM BXOJHOTO KOHTPOJISA, TEKYIErO KOHTPOJIS
yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTECTAllMM 110 UTOraM OCBOEHUS JAMCLUILIMHBI B
BUJIE K3aMEHOB BO 2-M U 3-M CEMECTpax.

Jlexyus — ocHOBHasl (pOpMa CUCTEMATUYECKOI0, MOCIEI0BATEILHOIO YCTHOTO U3-
JIO)KEHUsI ydyeOHOro marepuaina. UTeHwe JeKUWd, Kak IpPaBWIIO, OCYIIECTBIIAETCS
Haubosee npodecCHOHAIBHO MOATOTOBICHHBIMU TMPENOJABATEIIMA YHUBEPCUTETA.
OCHOBHBIMM 33Ja4aMH JIEKIUI SIBISIOTCS:

— O3HaKOMJICHHE O0YyJaroluxcs C IeNIIMHU, 3a/ladaMHi U CTPYKTYpOU u3ydaeMoil auc-
LUIUIMHBL, €6 MECTOM B CUCTEME HAYK M CBS3SIMU C IPYTUMHU JUCUHUILIMHAMMU;

— U3JI0’)KEHHE KOMIUIEKCa OCHOBHBIX HAy4YHBIX MOHSTHM, 3aKOHOB, METOJOB, ITPUH-
IIUIIOB JAHHOW JUCIUILINHBL;

Jlekuuu MOTHUBHPYIOT OOYYaroIerocsi Ha CaMOCTOSTENbHBIA MOUCK U H3Y4YECHHE
HAyYHOW U CHEIHAJIbHOM JUTEpaTyphl U PYTUX UICTOYHHUKOB 110 TEMAM JUCIUIINHBL,
OPUEHTHUPYIOT Ha BBISABJICHHE, (OPMYJIMPOBAHUE U HCCIEIOBAHUE HamOOJee aKTy-
aJIbHBIX BOIIPOCOB U Mpo0jeM (U3MKHU. 3HAUUMBIM (PaKTOPOM MOJIHOLEHHOW U IUIO-
JOTBOPHOM pabOThl OOYyYaroOLIErocsi Ha JIEKLIUU SIBISIETCS KYyJbTypa BEICHUS KOH-
cunekta. Ciymas JeKLIHI0, HEOOXOIUMO HAay4HUTbCA BBLACIATH U (UKCUPOBATH €€
KJIFOUEBbIE MOMEHTBHI, 3alIUCBhIBAs UX 00J€e YETKO U BBLACIAS KAKUM-TMOO CrIOCOOOM
u3 o6mero tekcra. Kpome Toro, HEOOX0IMMO HAYUYUTHCS JI€JIaTh MOHSATHBIE JJIs1 00Y-
YaIOLIErocs COKPAIEHUS MPU 3alUMCU TEKCTa JIEKIUU U CTPEMUTHCS OCBOUTH OBICT-
pYIO MaHepy MUChbMa U pyOpUKaLMIO MaTepHaa.

IIpakmuueckue 3anamus M0 TACUUILITMHE «DU3HKa» MPOBOJSATCA B COOTBETCTBUU
C y4eOHO-TEeMAaTHYECKUM IUIAHOM M0 OTAENbHBIM Tpynnam. Llens mpakTuyeckux 3a-
HATUHN — 3aKpEeNUTh TEOPETUUECKNE 3HAHUS, MTOJIyY€HHbIE CTYIEHTaMH Ha JIEKLIUAX U
B PE3YJIBTATE CAMOCTOSITEIBHOIO M3YYEHHsI COOTBETCTBYIOLIUX Pa3/Ie€IOB PEKOMEH-
JyeMOH JUTepaTypbl, a TaKkKe MPUOOpPEeCTH HadajgbHbIE MMPAKTUUYECKHE HABBIKM aHa-
Ju3a HaOJIoJaeMbIX (PU3UYECKUX SBJICHUH.

Tembl MpakTHUUECKUX 3aHATHHA 3apaHee COOOLIAOTCS 00ydYaromMMCs Ui TOTO,
4TOOBI OHM MMEJIHM BO3MOXKHOCTb MOJATOTOBUTHCS M MPOPadOTaTh COOTBETCTBYIOIINE
TEOPETUYECKHE BOIPOCH! NUCUUIUIMHBI. B Havane KaXa0ro MpakTHUYEeCKOrO 3aHSTHS
IIPEernoIaBaTesib KPaTko JTOBOAMT 10 OOyHaroIIMXcs 1eJb U 33Ja4M 3aHATUS U CO00-
iaeT 00yJaromuMcs OCHOBHBIE 3aKOHBI HEOOXOAMMBIE JJI PEIICHUs 3a/1ay Ha 3aHs-
THUU.

B paMkax mpakTH4ecKOro 3aHsTHs OOydarolIMecs PeliaroT 3aJaud U pa3ouparoT
MPaKTUYECKUE 337a4l CaMOCTOSATEILHO WM IIPU oMoy npenojaasarens. [Ipenoaa-
BaTelb BBICTYNAET B POJIM KOHCYJIbTaHTA, OCYUIECTBISET KOHTPOJIb MOJYYEHHBIX
OOyJarOIIMMUCS PE3yJIbTATOB.

B pamkax mpakTHYecKOTo 3aHSITHs MOTYT OBITh MPOBEACHBI: CIyIIaHUE U 00CYXK-
JIEHUE JI0KJIaJIOB, YCTHBIN OIPOC, TECTUPOBAHUE.

OTcyTcTBUE OOYYaIOIIMXCS HA 3aHATHSAX WIM WX HEAKTHBHOE yYacTHE Ha HUX
MOJKET OBbITh KOMIIEHCUPOBAHO CaMOCTOSATEIbHBIM BBINOJIHEHUEM JIOMOJHUTEIbHBIX
3aJJaHuil U MpeICTaBICHUEM UX Ha MPOBEPKY MPEIoAaBaTesio.



Jlabopamophvie pabomwl ipU3BaHbl Pa3BUTh HABBIKW SKCIIEPUMEHTANBHON (Pu3u-
YECKOM JeATEIbHOCTH OOyYarouuxcsi, a TaKKe 3aKpenuTh (U3NYECKUe 3HaAHUS
ONBITHBIM MyTEM. B mporiecce 1abopaTopHbIX pabOT CTYAEHTHI TPOBOJSAT CAMOCTOSI-
TEJIbHOE O3HAKOMJICHHE C TEOpHEH, Jiexkallel B OCHOBE HM3y4aeMOro SIBJICHUS HC-
MoJIb3ysl MeToinueckre nocoousi. Ha 3ansatusix naboparopHbie pabOThI IPOBOISATCS B
MPUCYTCTBUH TIPENOAABATENsI, KOHTPOJIUPYIOMIETO MPOIECC UX MPOBEICHUS U KOH-
CYJAbTUpYIOIIETO CcTyAeHTOB. [lo pesynbTaTam mpoBeAeHUs padOT CTyJIEeHTaMU
oopmiseTcs oTYET U MPOBOAMUTCA €ro 3ammTa. B mporecce 3amuTel 0T4éTa 1Mo Ja-
OoparopHoii paboTe mpemnoiaBaTeiab IPOBEPsIET 3HAHUE OCHOBHBIX 3aKOHOB, HA KOTO-
pBIX Oazupyercs U3ydaeMoe SIBJICHHE, a TaKKe MPAaBHIBHOCTh U CAMOCTOSITEIbHOCTD
HalMCaHue OTYETa.

Lenbto camocmosamenvrot padomvl OOyHAIOMIMXCS NMPU U3YYEHHH HACTOSLIEH
y49eOHON NUCHIMIUIMHEI SIBISIETCS BBIPA0OTKA MMH HABBIKOB Pa0OTHI C HAYYHOU U
y4eOHOU JUTEepaTypoH, a TaKKe pa3BUTHE Y OOYYAIOMIMXCS YCTOWYUBBIX CIIOCOOHO-
CTEH K CaMOCTOATEIbHOMY M3yUEHUIO U 00pabOTKE MOITy4eHHON MH(POPMAIUH.

B nponecce camocrosiTenbHOM pabOThl 00y4arOIIMNCS JTOJKEH BOCHPUHHMATH,
OCMBICTTUBATh U YIUIYOJISITh TOJIy4aeMyto HH(OPMAIUIO, peIaTh MPAKTUIECKUE 3a/1a-
YH, TIOJIFOTABJIMBATH JTOKJIA/Ibl, BHITIOJIHSITH JOMAIIIHUAE 3aJ]aHusl, OBJIaieBaTh mpodec-
CHOHAJIbHO HE0OXO0JMMbIMU HaBblkamu. CamocTosdTeNbHas pabora oOydaromierocs
BeCbMa MHOTooOpa3Ha u cojiepxkaTesibHa. OHa BKIIOYAET CIEAYIONINE BUAbI 3aHITHI:
— CaMOCTOSITENbHBIA MMOAOOpP, H3y4YEHHE, KOHCIEKTHPOBAaHUE, AaHaIM3 Yy4eOHO-
METOANYECKON M HAYYHOU JTUTEPATYPhl, NIEPUOIUYECKUX HAYUYHBIX U3IAHUM,
—HWHJIMBHlyaJlbHasi TBOpUYECKass pabdoTa MO OCMBICIECHUIO COOpaHHOW MH(pOpMAaIHH,
IIPOBEICHUIO CPABHUTEIBLHOTO aHAJIM3a U CUHTE3a MaTepUasoB, MOJIYYEHHBIX U3 pas3-
HBIX KICTOUYHUKOB, HHTEPIIpETAllui UH(POPMAIUH, BHITIOTHEHHUE IOMAIIIHUX 3a1aHUH;
— 3aBEPIIAIOIMI 3Tall CaMOCTOSTENBHOM PadOThI — MOATOTOBKA K Cllaye IK3aMeHa 10
JUCLUIUIMHE, TPEANnoararoas THTErpaluio U CUCTEMATH3ALUI0 BCEX MOTYyUYECHHBIX
IPU U3y4YCHUH YI€OHON AUCITUTUIMHBI 3HAHUM.

[To ITomoxkeHnro O caMOCTOSTEIbHON paboTe CTYyJACHTOB YHHUBEPCHTETA CO-
Jep’KaHue BHEAYJAUTOPHOM CaMOCTOATENbHON pabOThI sl M3YYEHUS JTHCHIUTLTAHBI
«DusuKa» MOXET ObITh PEKOMEHJIOBAHO B COOTBETCTBHH CO CJICAYIOIIMMHU €€ BHIa-
MU, Pa3/IeJICHHBIMH T10 LIEJIEBOMY MPU3HAKY:

a) JUUIsl OBJIAJICHUS 3HAHUSIMU:

- yTeHue TekcTa (yueOHUKa, IEPBOMCTOUYHUKA, TONOJIHUTEIBLHOMN JINTEPATyphI);

- COCTaBJICHUE TJIaHa TEKCTa;

- KOHCTIEKTUPOBAHUE TEKCTA;

- paboTa co CJIOBapsIMU U CITPAaBOYHUKAMU;

- paboTa ¢ JIEKTPOHHBIMU UH(POPMALIMOHHBIMHU pecypcamMu U UHPOPMALIMOHHON Te-
JIEKOMMYHHUKAIMOHHOM cetu MHTEepHET U np.;

0) 7Tt 3aKperyICHUs] M CUCTEMaTU3alluy 3HAHUI:

- paboTa ¢ KOHCIIEKTOM JieKiuu (00paboTKa TeKCTa);

-paboTa Hajx y4yeOHBIM MaTepuasioM (yueOHWKaA, MEPBOUCTOYHHKA, JOTOTHUTEIHHON
JUTEPaATypbl);

- COCTaBJICHUE TIJIaHA U TE€3UCOB OTBETA;

- COCTaBJIeHUE aThOOMOB, TAOJIUII, CXEM JIJIsi CUCTEMAaTHU3aIMN Y4eOHOT0 MaTeprarna;



- OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI;
HOJIFOTOBKA TE3UCOB COOOLIEHUM K BBICTYIVIEHUIO HA MPAKTUYECKOM 3aHATHH;
- IOITOTOBKA K cJlaue 3aueTa u Jp.;
B) 17151 GOPMUPOBAHUS YMEHUN U HABBIKOB:
- penieHre GU3NYECKUX 3a/1a4;
-IPOEKTUPOBAHUE M MOJEIUPOBAHUE Pa3HBIX BHUJIOB M KOMIIOHEHTOB Ipodeccuo-
HaJIbHOH J1€ATEIbHOCTH.
B nponecce uzydyenus aucumiuiiHbl «OHU3nKa» BaXKHO MOCTOSHHO MOIOJIHITh

Y paclIupsTh CBOU 3HaHMS. 3ydyeHue peKOMEHI0BaHHOM JIMTEpPaTyphl U IPYTUX HC-
TOYHHKOB MH(OPMALMK SIBISETCS BaKHOM COCTaBHOM YaCThIO BOCIPUATHS U YCBOE-
HUS HOBBIX 3HaHMi. Kpome Toro, HEOOXOOMMO OTMETUTH, YTO, B OINPEACICHHOM
CMBICJIC, KaueCTBEHHBIM YPOBEHb BCEU CaMOCTOSITENBHON paboThl 00y4aromierocs
OIIPENEIAETCS. YPOBHEM CAMOKOHTPOJIS.

Texymuil KOHTPOJIb 3HAHUN CTYJI€HTOB OCYUIECTBIIETCS 1O UTOTAM:

- pabOThI HA MPAKTUYECKUX 3aHATHUIX,

- BBIIIOJIHEHUS U 3aIUThI OTYETOB MO J1a00paTOPHBIM paboTam,

- pPE3yJIbTaTOB PEIIEHUS PACUETHBIX U CUTYallMOHHBIX 33]a4.



Pabouast mporpamMma IUCIUIUTMHEI COCTABIIEHA B COOTBETCTBHH C TPEOOBAHUSIMI
®I'OC BO mno crenuansHocTtH 25.05.05 «OKcmutyaTanus BO3OYIIHBIX CYL0B M Opra
HU3ALWS BO3AYILIHOTO IBIXKESHUS.

[Tporpamma paccMOTpeHa U yTBepXKIeHa Ha 3acefaHuu Kadeapsl Nel5 «Aspo
HaBuranum» « 8 » ampenst 2025 r., mpoTokos Ne9.
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I.¢.-M.H., npodeccop @{ Crapues 1O.K.
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PykoBogutens OITOIT
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