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1 Hean ocBOCHHS AHCUHILIHHBI

eab aucuunannbl:

LlesssmMu ocBOeHUS AMCUMMIIMHBI «PHU3UKa» - ABAAIOTCS (POPMUPOBAHHE 3HAHUM,
YMEHHH, HABBIKOB U KOMIETEHIMH JUIst YCTIIEUTHON NMpo(heCcCHOHAILHON NesITeNIbHOCTH
BBIITYCKHHKOB B 4acTH (opMHpOBaHHUS Y  CTYJAEHTOB  COBPEMEHHOIO
€CTeCTBEHHOHAYUYHOI0 MHPOBO33PEHHUS, OCBOEHHUS MMM COBPEMEHHOIro CTHJIA
(pHU3UYECKOro MbIIIEHHS, BBIPA0OTKH HABBIKOB HCIIOJb30BaHUSl (yHAAMEHTalbHbIX
3aKOHOB, TCOPHH KJIAaCcCHMYeCKOM M COBpeMEHHOH (PHU3MKM, a TakkKe MeTo/0B
¢u3rueckoro  HCceNOBaHMA ~ KaK  OCHOBBI  CHCTEMBbI  NpodeccHOHANbHON
NEeATEJILHOCTH.

3agaun AMCHHINIHHDBI:

- OBlaJeHHE  (PyHAAMEHTAIbHBIMU  TOHATHAMH, 3aKOHAMH W TEOPHUAMHM
KJACCUYECKOH W COBPEeMEHHOM (hU3UKH;

- (dopmMupoBaHHE (PU3MYECKOrO MBILUUIEHUS M OCHOB €CTeCTBEHHOHAy4HOH
KapTHHbI MUpPa;

- (dopmupoBaHHe CrocoOHOCTH aKTyaJIM3UpOBAThH 3HAHMS, YMEHHS W HABLIKH,
MOJyYEHHbIC B TMpollecce H3y4eHHUs (PU3UKH, TIPU TPUHATHH pPELIEHUS U €ro
pealn3aumnu;

-~ OBJaJleHHEe MaTeMaTUYECKUMH, AHAUIMTUYECKHUMH M YHUCJIEHHBIMM METOJaMH
peleHus GU3MYECKUX 3a/1a4, CBA3aHHbIX € ITPOQecCUOHANILHON 1eSTe/IbHOCTHIO.

Jucuunnuna odecrieurBaer I10JrOTOBKY BbIINYCKHUKA K AKCIUIyaTallHOHHO-
TEXHOJIOTHYECKOMY BHY MPOo(hecCHOHANIBHOM 1esI TeIbHOCTH.

2 MecTo aucuunaunsl B crpykrype OIMTOIT BO

Jlncuunnuua «Pu3znka» rpeacraBiseT coO00H TUCUHUINIMHY, OTHOCSILYIOCS K
bazogoii vactu uukna C.2 aucuunaun OIIOIT BO.

Jlucumniunna «@usnka» 0azupyeTcs Ha pesyibrarax oOyueHHs, [MOTy4YeHHBIX
npu u3ydeHuu aucunniun «llcuxonorus u neparoruka»,«Maremarnkar.

Jlucuunnuna «@usnka» spisieTcst odecrevynBatoLei 1S CIeIyInUX
JMCUHTUIMH: « MeTposiorus, cTaHaapTi3auds U cepTHQUKaLUa», « ABHaLMOHHas
OezonacHocThy, « TepmoiMHaMuKa W Teruionepeaadar, «MarepuanoBeeHHE U
TEXHOJIOTHS KOHCTPYKIIMOHHBIX MatepuasioBy, «l uapasnuka» , «ConpoTusieHue
MaTepHatoB.

Jlucumrninna «Pusnka» u3ydaercs Ha 1-oM U 2-oM Kypcax.

3 Komnerenunn odyuatuierocst, popMmupyeMbie B pe3y/ibTaTe 0OCBOCHHS

AHCUHIIHHDI
[lpoulecc ocBoeHUs AUCUMIIMHBI«DU3MKA» HaANpaBleH Ha (OpPMUPOBAHHE

CHEAYIOUIMUX KOMIIETEHLIHIH:



[lepeuenns u ko
KOMITCTCHLIMH

[lepeuens nmaanupyembIx pe3yibTaToOB 00yUeHHS
MO JUCLIUITIHHE

l. CnocoOHoCTh K
OCYIIIECTBJIEHHIO
IPOCBETUTEILHOH H

BOCIIMTATEILHOM

SHame:

- (PU3UYECKHE OCHOBbI MEXaHHUKH;

- OCHOBHbI€ MOHSATHSA, 3aKOHBI U MOJIETH MEXAaHHUKH,
IMIEKTpUYECTBa U MarHeTusMa, kosiebaHuit U BOJIH,

MOJIEMHKH, MyONUYHOH H
HayuHoi peubto (OK-7)

JAeATeNIbBHOCTH B cepe | KBAaHTOBOH (U3UKH, MOJIEKYIIPHOH (GU3UKH U
MnyoJMYHON M 4YacTHOW | T€PMOJMHAMHUKH, ONTHKH, aTOMHOH U siIepHOH
JKH3HH, BlafaeHue | (PU3UKH;
MeToJaMM  Mponaranabl | Yaemo:
Hayu4HbIX JOCTHKEHMH | - UCIIOIL30BaTh (PU3MUECKUE 3aKOHbBI TIPH aHAIN3e U
(OK-3) peleHuH nMpodiaeM npodeccHoHanbHON
JeSATeIbHOCTH;
Brademo:
- METOJ/IaMH TTOCTPOCHUS MaTeMaTHYECKOH MOIeIIH
THUIMOBBIX NMPOQecCHOHANTBHBIX 3a4a4 U
cojepKaTeIbHOW UHTEPIIpeTaluH MOJYYeHHBIX
L pe3yIbTATOB.
2. CobonHoe 3namo.
BlaZleHUe JIMTepaTypHOH | - hM3HUEeCKHe OCHOBbI MEXAHWKH,0CHOBHBIC TTOHSATHS,
M JIEJIOBOH IMUCBMEHHON M | 3aKOHbI U MOJICJIM MEXaHUKH, JICKTPUUECTBA U
YCTHOMH peyblo Ha | MarHeTu3ma, KosjedaHui M BOJIH, KBAHTOBOH (DU3UKH,
pyccKom sI3bIKE, | MOJIEKYISpHON (PU3UKH U TePMOJIMHAMUKH, OTITHKH,
HABBIKAMU Be/ICHH | aTOMHOM U siiepHOil PU3HKH;
criopa,  AMCKyccHM M | Vwenio:

- UCMO/IBb30BaTh (hU3MUECKHE 3aKOHbBI NPU aHAIU3E U
peleHuH npodiaem npodeccHoHalbHOM
JIeSITEILHOCTH;

- BECTH JIMCKYCCHIO B XOJI€ 3alUThI J1abopaTOPHbIX
padoT.

Braoemeo:

- METOZIaMH MOCTPOECHHSI MaTeMaTHUECKOH MOJeH
THUIMOBBIX MPOQECCUOHANBHBIX 3a/1a4 U
cojiepxKaTebHON HHTepIipeTallky MoJy4YeHHbIX

MPUHATHHY PEIIEHUSA W €ro
peanu3aunn (OK-33

pe3YyJIbTaTORB.
% CnocoOHoOCTh Suanme:
aKTyaJU3upoBaTh - (hU3HUUCCKHE OCHOBBI MEXaHHKH,
HMEoIIHecs 3HAHMUSA, | - OCHOBHBIE MOHSTHS, 3aKOHbI M MOJIeTH MEXAaHUKH,
YMEHHUS M HaBBIKM [IPH | AJIEKTPHUECTBA U MarHeTH3Ma, KoJjieOaHHuN U BOJIH,

KBAHTOBOH (DU3UKH, MOJIEKYJISPHOH (DU3HKH U
TEPMOJAHHAMHUKH, ONITHKH, AaTOMHOH U A1€PHOH
Gu3nKH;

- METO/IbI TEOPETHYECKOIO M IKCITEPHMEHTAJILHOIO




[lepedeHsb U kOx
KOMIIEeTeHIIMH

[lepeuens muranupyeMbIx pe3yabTaToB 00yUeHHUS
Mo JMCLMIUIMHE

ucce1oBaHns B QU3MKeE.

Yuemes:

- ynorpedsaTh MaTEMATHUYECKY CUMBOJIUKY JUTS
BbIPaKEHHs KOJIMUYECTBEHHBIX U Ka4eCTBEHHbBIX
OTHOLLIEHUH O0BEKTOB,

- UCI0J1b30BaTh (pU3HYECKHUE 3aKOHBI NPU aHATHU3e U
peteHnH podieM rnpodeccHoHaTbLHOMH
JIeSITeILHOCTH;

- pelaThk THITOBbIE 3a/1a41 110 OCHOBHBIM pa3jeliam
Kypca (pHU3UKH, UCTTOB3YS METO/Ibl MAaTEMaTHUYECKOTO
aHasusa.

Bradems:

- METOJaMH [OCTPOEHUS] MaTeMaTHYEeCKOH MOJIeH
TUIIOBBIX NPO(ECCHOHANBLHBIX 3a1a4 1
coJepiKaTe/IbHOH HHTEpPNpeTaluu MOJyUYEeHHbIX
pe3yJIbTaToB.

- METO/laMH NPOBEC/ICHUS (PU3UUECKUX U3MEPEHHH,
METOJIaMH KOPPEKTHON OLIEHKH TMOTPELIHOCTEN MPH
NPOBEJACHHH (PU3HUECKOr0 IKCIEPHUMEHTA.

4. CrnocoOHOCTh H
rOTOBHOCTD K
CaMOCTOSTEILHOMH,
MHAUBKYyallbHON pabore,
NPHHATHIO

OTBETCTBEHHBIX pelIeHUH
B pamMkax CBOENH

nmpoceccHOHATBbHOM
komnetenuuu (11K-22)

3name:

- pu3nUeCcKHe OCHOBBLI MEXaHHKH,0CHOBHbBIE MOHSATHS,
3aKOHBI U MOJIEJIM MEXaHUKHU, JIEKTPUYECTBa U
MarHeTusMa, KojiebaHuil U BOJIH, KBAaHTOBOH (DHU3HKH,
MOJIEKYJIAPHON (PU3HKH U TEPMOIMHAMHUKH, ONTHKH,
ATOMHOH U fJIepHOl (PU3HUKH;

- METO/IbI TEOPETHYECKOIO U IKCIIEPUMEHTANILHOIO
Hcclle/loBaHus B (pU3HKe.

Vieme:

- UCTIOJIb30BATh (DU3MYECKHUE 3aKOHBI [TPU aHAJIM3E U
peleHuH npoodiem npodeccHoHanIbHON
JEeSTeNIbHOCTH,

- pemaTh THITOBBIE 3a/1a4H 110 OCHOBHBIM pas/esam
Kypca (pU3MKH, HCTIOB3YA METO/Ibl MaTeMaTHYeCKOTro
aHaausa.

Braoemo:

- METOJIaMH [MOCTPOEHUS MATEMATHUYECKON MOJIEJIH
THITOBBIX MPO(ecCHOHabHbBIX 3a/1a4 U
cojaepyKaTeIbHOW UHTEPIIpeTaliH MOJyYeHHBIX
pe3ybTaTOB.

- METOJaMH NPOBeIeHUs (PUIMUECKUX U3MEPEHHI,
METO/IaMH KOPPEKTHOH OLIEHKH ITOrPeIIHOCTEN MPH
MPOBEJIEHUH (PHU3HUYECKOTO IKCIEPUMEHTA.




[lepeuens u kon
KOMIETEeHLIMH

[TepeueHb mIaHUpyeMbIX pe3ybTaToOB 00yUeHHS
10 AUCLHUIIIHHE

5. Crioco6HOCTE
MCIIOJIB30BaTh
MaTeMaTHYeCcKHe,
AHAIMTUYECKHE 0
YHCJIEHHbIE METO/1bI
peleHus
npodecCHOHATBHBIX 3a1a4
& MCIOJIB30BAHUEM
FOTOBBIX  MPOrPAMMHBIX

cpencts (ITK-23)

Sname.

- MaTeMaTHYeCKHe MOJIeIH NMPOCTEHLINX CHCTEM H
MPOLIECCOB B €CTECTBO3HAHUHW U TEXHHKE.

- OCHOBHbIE MaTeMaTHYEeCKHe METO/Ibl PeLLEHHUS
npopeccHoHalbHBIX 3a/1ay.

Viemeo:

- UCTIOJIb30BaTh (PU3UYECKUE 3aKOHbI NTPH aHallU3e U
peleHuH npodlieM npodeccHoHalIbHON
JIeATEIbHOCTH;

- UCMOJIb30BaTh METO/Abl MATEMATHYECKOIO aHAJIU3a,
BEKTOPHOH anreOpbl, THHEHHOrO NMPOrpaMMHUPOBAHKA,
BapHAILMOHHOIO HCHHUC/ICHHS JUISl PEIIeHUs
npogeccHoHaIbHBIX 3aj1a4;

- MPUMEHSITh MaTeMaTHYECKHE METO/1bl TTPH pelIeHUH
TUMOBBIX NPOoQeccCHOHaNBHbIX 3a/1aY;

- paboTaTth ¢ NPOrpaMMHBIMH CpeCTBAMHU 00IIETr0
Ha3HauYeHUSI,

Brademo:

- METOJIaMH MOCTPOEHHS MaTeMaTHYECKOI MOJeH
TUITOBBIX MpodeccuoHaNbHbIX 3a7a4 U
cojiepKaTeIbHOH HHTEpIpeTaluy MoJy4eHHBIX
pe3yJibTaToB.

4 O0beM IMCUHIIHHBIN BHABI Y4eOHOH paboThl

OO011as TpyI0eMKOCTb JMCUMIUIMHBI COCTaBseT 8 3a4eTHbIX eIWHHUL, 288

dKaJCMHYCCKHX Haca.

HaumenoBanue Beero Kypes

4acoB 2 4

Obuas TpyJ10eMKOCTh AUCUMITUIMHBI (MOAYJIS) 288 144 144

KonrakTtHas pabora: 19 6,5 12,5
nexuuu (J1) 6 2 4
npakTuyeckue 3austus (113) 6 2 4
cemunapsl (C) - - -
nabopatopHbie padoTs! (JIP) 4 2 2
KYypcoBOii npoekT (pabora) - - -

CamocrosTenbHas padora ctyeHra (CPC) 239 134 125
KonTpouibHble padoTsl (kosnnuecTBo) (KP) - o .

B TOM 4YHCJie KOHTaKkTHas pabora ;




ITpomexxyTounas aTrecrauus 13 4 9
KOHTaKTHas pabora 3 0,5 2,5

camMocTosTe/bHas padoTa 1Mo MmoJiIr0TOBKe K 10

IK3AMEHY 33 6,5

5 Coaepxanne JHCHHIIHHBI

5.1. CoornHecenust  pa3ie/loB  AHCHHINIHHBI m  ¢opmupyemsbIxX
KOMIeTeHIHH

Komnerenuuu
A
Paszesnl o 3 = o
| & B 3
| IUCILIHITHUHBI s S 8 T o
a c = To/A
T m (o] ol N o Q Q b
2= o ||~ el | e S I T 2
=S | 1 | ] 1 Q. » 7]
c & | X ot o | = O U = a
| IOl o191 ) B o = O o
o + |+ [+ |{BKHWILII | 31P, B3
Paznen 1. Mexanuka 4932 3, JIP,
CPL
Pazen + |+ |+ [+ |+ [HILII3 3IIP, B3
o)
2.MonexynspHas 4532 CPC
dhuzmka u
| TEpMO/IMHAMHKA
Pasnen 3. + |+ |4 |4 [+ |HILIE 8JIP, PI13
DAEKTPOIMHAMHKA 45,36 RO
Pasjien 4. Konebdanus u + [+ [+ |+ |+ |HILCPC, | 3JP, PI3
BOJIHbI 32 MPK
+ |4 {4+ |+ |+ | HILIP, 3J1P, P13
Paznen 5. Ontuka 37 CPC,
MPK
Pazjien 6. KBanTtosas 33 nJI, I3, 3P, Pil3
Gu3nka 7 CPG
Pazjien 7. AtomHas 33 NJI, T13, 3JNF, PH3
¢u3mka 7 cre
HMToro no aucuunivHe 275
[TpomexyTouHas 9
aTrTecTalus
Bcero no guciurinie 288




Coxkpatnenusi: BK - BxojiHoit koHTpoub, JI - nekuus, MJI — unrepakrusnas
nekuus, [13- npaktuyeckue 3austus, JIP - naGopatopnas padora, CPC-
camocTrosiTenbHas padora cTyaeHTa, Y- yeTHblid onpoc,P/[3 — peuienue 3anayu aas
camocTosTeabHol padoTsl, 3JIP - 3ammTa nabopatopHoit padotsl, MPK — meTo1

pa?.BI/{BaIOL[leﬁ KOOIepali.

5.2. Pasznenbl AHCHHIJIMH U BH/IbI 3aAHATHI

HanmMeHnoBanue pazzena JUCLHMIIIMHBI JI EL3 HpP |CPC L?;fgs
Paznen 1. Mexanuka 0,66 | 0,66 2 46 49,32
Paznen 2.MonekynsipHas ¢pu3nka u 0.66 | 0.66 14 45.32
TePMOJMHAMHKA
Pasien 3.2ekTpoiMHamMuKa 0,68 | 0,68 44 45,36
[IpomexyTouHas arTectauus 4
HUrtoro 3a 1 kype: 144
Paznen 4. KonebaHus ¥ BOJIHbI | I 30 32
Paznen 5. OnTuka I | 2 33 37
Pasznen 6. KBantoBas (u3mka I | 31 53
Paznen 7. Atomuas gpusmka I 1 31 33
[IpomexyToyHas arrecTalms 9
Hroro 3a 2 kype: 144

' Mitoro no aucuuninne 275

l Bceero no aucumninune 288

5.3 Coaep:xanue TUCUHILIHHBI

Pasgen 1. Mexanuka

Tema 1.1. Kunematuka. JJnHamMuka MatepuaibHOM TOUKH
VpasHenns kuHemaTuku. Tpaekropus. Ilepemertienne. CKOpocTs U yCKOpEeHHE
marepuanbHoil Toukd. 3akoHbl HerloTona. Mmnynbc. 3akoH M3MeHEHHUS TOJIHOIO

HUMITYJIbCA. IlBH}KCHI/Ie TE nepeMeHﬁoﬁ Macchl.

Tema 1.2. Pabora u sHeprus

MexaHuveckas pabota.KnnetuyeckasdHeprus.

[ToreHumnanbHas

[TorenumnanbHas JHEprus. 3aKOH MU3MEHCHHUSA MEXaHHYCCKOH JHCPI'HH.

Tema 1.3. Mexanuka TBep/10ro Tea

CHIJIa.



Bpamatensnoe  nBMikeHHe.  YrnoBas  CKOpPOCThb.  YTIJIOBOe — YCKOpeHHe.
CooTHolIeHHE MeX/1y JTMHEHHBIMU M YIJIOBBIMH XapaKTepucTUkaMu. MOMEHT CHITbI
OTHOCHTEJILHO OcH. MomeHT umnynsca. MoMeHT uHepuuu. Teopema [toiirenca-
[Hreiinepa. Paborta cuiubl, npuiokeHHONW K Bpauarouemycs teiny. Kunetudeckas
SHeprust Bpatuarouierocst rtena. OCHOBHOW  3aKOH JAMHAMHMKH  BpalllaTeabHOIro
JIBUKEHHS TBEpP/IOro Tefa.

Tema 1.4. 3akOoHBI COXpaHEHHS B MEXAHHKE

3aKOHblI COXpPaHEHHUSI UMITYJIbCA, MEXaHUYeCKOH dHEepruu, MOMEHTa UMITYJbCa.
CBsi3b 3aKOHOB COXPAHEHHUsl C CHMMETPHSIMH NIPOCTPAHCTBA U BpeMeHH. JIBukeHue B
1noJie LeHTpalibHOM cHiibl. 3akonbl Kernuepa.

Tema 1.5. DneMeHTHI crieliMalbHON TEOPHH OTHOCHTEIILHOCTH

[TpeoOpaszoBanus [Nanunes. [Ipununun orHocutensHoctu [Nanunes. [loctynarsl
crielHalibHON Teopuu oTHOCUTeNbHOCTH. [ Ipeobpazosanus JlopeHua.
PensituBucTCKOE cOKpalleHe JUIMHBL. PensTHBHCTCKOE 3amMe/ITIeHHe BPEMEeHH.
OTHOCHTEIBHOCTH OJTHOBPEMEHHOCTH coObITHH. [IpocTpaHcTBEHHO-BpeMeHHOM
narepsal. @opmynsl pensTUBUCTKON JitHamMuKkH. [TonHas sneprus. Cesa3s mexay
MAacCCOH W DHEpPryeH.

Pasaen 2. Mouiekyasipuasi pu3uka H TepMOIHHAMHKA

Tema 2.1. IlepBoe Havyano TepMOIMHAMHUKH

Mneansubiit raz. OnbITHBIE 3aKOHBI MACATHLHOMO ra3a. YpaBHEHHE COCTOSHUSA
uaeanbHoro rasza. (OCHOBHOe ypaBHEHHME MOJIEKYIISIPHO-KHHETHYECKOH TeopHuH
MJ1ealIbHOTO rasza. YpaBHEHUE COCTOSHUS WJIealIbHOrO rasza. BHYTpeHHsst SHeprus u
padora TepMoaMHamuueckod cuctembl. Terutora. Termoemkocts. Pabora rasa B
uzonpoueccax. IlepBblii 3aKOH TepMOJIMHAMUKH. YpaBHeHUe aauadaThl UAealbHOrO
raza. [loautponuueckue npoueccsl.

Tema 2.2. Cratuctuueckas puszmnka

3axkoH MakcBesuia o pacripe/ie/IeHHH MOJIeKYJl M1ealbHOro ra3a 1o cKopocTsiM.
Ckopoctn Mojaekyn uaeansHoro raza. OnsiT [ltepHa. Bapomerpuueckas ¢opmyina.
3akoH bosibliMaHa 0 paBHOMEPHOM pacrpe/le/IeHHH dHEPryuu 110 CTENeHs M CBOOO/IbI
mostekyn.Cpeansis  juiMHa  cBoOojiHOrOo  mnpodera  MOJIGKYJT  MJIealbHOro
raza.3akonsi®uka, Dypne, Helotona. Jnddysus B razax. TemnonpoBogHOCTb razos.
Bs3kocTs rasos.

Tema 2.3. Bropoe Hauano TepMoJIMHAMHUKH
Mukpo- u Makpo-coctosuus. CTaTMCTHUECKHI Bec. DHTPONUS. DHTPONUS
uaeanbHoro rasa. Bropoit 3akoH TepmojauMHamuku. Kpyrosble mpoiecchl.



Koadduunent nonesnoro neitctBus tensosoii mamuusl. Llukn Kapruo. Tepmuueckuii
KTII.

Tema 2.4. PeansHnblie razel. TBep/ioe U JKUAKOE COCTOSHHS

Ypasuenue  Ban-gep-Baanbca.BHyTpeHHsss  9Heprus  peajbHOro  rasa.
DkcnepuMeHTanbHble M30TepMbl. Da3oBble npeBpauieHrs. OTIUUUTENbHbBIE UYEpPTHI
KpucTamiuyeckoro cocrosiHus. Ctpoenue xuakocteil. [loBepxHocTHOE HaTAXKEHHE.

Paznen 3. DilekTpoaAHHAMHKA

Tema 3.1. DnexTpocraTuka

3akoH coxpaHeHus 3apsijia.  3akoH Kysona. Diiektpuueckoe  noie.
Hanpsoxkennocts  snektpuueckoro nousis.  Tlorenuman. HanpsikeHHOCTh  Kak
rpaaueHT noteHuuana. Teopema OcTporpaiackoro-lI'aycca ans 3JeKTpUYECKOro
noas B Bakyyme. llonspusaums  auonexrpukos.  [lossip3oBaHHOCTS.
DJIEKTPUUECKOE CMELIECHHE.

Tema 3.2. [IpoBOAHUKH B 2JIEKTPOCTATUYECKOM I10JI€

[TpoBOJHHKM B 2JIEKTPUYECKOM  Tojle.  DIeKTpuueckas  eMKOCTh
YEJIMHEHHOr0  NPOBOJIHUKA.,  B3aumuas  ajekTpuyeckass eMKOCThb  JIBYX
ITPOBOJIHMKOB.  DHEPrus dJIeKTpuueckoro noss. O6beMHas MJIOTHOCTh HEPrHH
yieKTprueckoro 1mosst.Cuna v nIoTHOCTh JIEKTPUUECKOro Toka. 3akoH OMa s
yuyactka uenu. PabGora wu  MowHocTh Toka. 3akoH  JDxoynsa-Jlenua.
Pazgersnennslie nenu. [Ipasuna Kupxroda.

Tema 3.3. MaruurtHoe 1oJie B Bakyyme

3akoH  buo-Casapa-Jlannaca.  3akoH  Awmrnepa. B3aumonericTane
napauie/IbHbIX TOKOB. MarHuTHoe 1oJie JIBUKYUIErocs 3apsijla. 3aKOoH T0JIHOTO
Toka. MaruutHoe noje coneHouna. Ilotox wmarnuTHOH wHAYKUMH. Cuia
Jlopenua. JIBuienue 3apsykeHHBIX HacTHIL B MarHUTHOM rosie. Ddpext XoJua.

Tema 3.4. MaruutHble cBOHCTBa BelleCcTBa

MaruutHoe noJjie B cpejaax. MarHuTHeli  MomeHT. ['unoresa Ammnepa.
Hamarnuuennocts. OnbiT DHHIUTEeHHa-1e ['aaza. MarHutHoe mnoJjie B BelIeCTBeE.
HanpsikeHHOCT, ~ MarHWTHoro  nojs.  CBfI3b MarHUTHOH ~ WMHAYKUHH — C
HaNPSKEHHOCTBIO H HAMAarHMYEHHOCTBIO.

Tema 3.5. DiekTpoMaruuTHast HHyKUMA. Y paBHeHus Makcsesuia

SIBneHue 2J1eKTPOMAarHUTHOW WHAYKUMHU. 3akoH @apajes. llpaBuno Jlenua.
[Mpupona DJIC wunaykumu. DJIC MHAYKUMH B JIBWKYIIMXCA TPOBOJHHKAX.
CamouHaykKuusi. MHIYKTHBHOCTE KOHTYpa. DHeprus MarHuTHoro noss. O0bemHas
MJIOTHOCTb  JHEPruu  MarHuTHoro 1ojsi.  OcHoBbl  Teopun  Makcsemia s
3NEKTPOMArHUTHOrO noJs. YpasHeHuss Makcseila.



Pasznen 4. @uzuka Ko1c0AHHH H BOJIH

Tema 4.1. Knnemaruka rapMOHHYECKHX KOJleOaHHMH

["apmonmnyeckue kojebGauus. ['apMOHMYECKMEe OCHMIUISATOPBLI.  YpaBHEHHE
rapMoHHYecKHX kojebanuil. CrokeHue rapMoHWYeckux Kosebannii.Crodoatble
KonebGaHusA.  DHeprus  cBOOOAHBIX  KosieOanui.  3artyxaromue — KoyieOGaHHUs.
BbiHyxIeHHbBIe KoNeOaHusl.

Tema 4.2. Bonuel

VpaBHenue Oeryiied BOJIHBI, 3BYKOBBIE BOJIHBL. JHEPrus YNpyrow BOJIHBI
Dddexr Jlonnepa. YpaBHenuss MakcBemsia 0e3 MCTOYHHKOB. DIEKTPOMATHUTHBIE
(DM) Bonnbl. CoiicrBa DM BosiH. Bekrop IolnTunra. Matencusnocts DM BoJHBI

Paznen 5. BosinoBasi onrTuka

Tema 5.1. DaemenTsl reomeTpuueckoi ontuku.MuTepdepeHuus ceera

[Tpunuun @epma. 3akoHbl OTpAKEHUS U TIpesiomyieHus ceera. LleHTpupoBaHHas
ontuyeckas cucrema. Tonkue auH3bel. Korepenthble BosiHbL. OnbiT  HOwura.
Wurepdeperuns cBera B ToHkuX rmeHkax. Konbiia Hetotona. [lpumenenue
HHTEP(EPEHIIUM CBETA.

Tema 5.2. JIudpakuus cera

Meron 3on @Openens. Judpakuus Dpenens Ha OTBEpPCTHH, Ha  JHCKE.
Jlndppakius ®paydrodepa Ha wend, Ha audpakudonHol peuerke. Judpakuus
PEHTIeHOBCKUX Jiydel Ha Kpucrauie. Pazpelnaiomas crnocoOHOCTb ONTHYECKUX
ycTpoicTB. [IpuHUMIBI rostorpaduu.

Tema 5.3. B3aumoieficTBHE 3JIEKTPOMArHUTHBIX BOJIH ¢ BEUIECTBOM

JIBoiinoe nyuenpenomienue. 3akon Mamoca. [lonsipusanms npu najeHuu ceera
Ha JHIJIEKTPHK. 3aKoH bptocrepa. MckyceTBeHHas onTHYeCcKas
anuzoTpornus.JIucnepcus ceera. [lornoiuenue csera. Paccesnue csera.

Pa3nen 6. KpantoBas ¢pu3nka

Tema 6.1. KBanToBast npupoja U3j1y4eHus

Crniextp usliyyeHUst adCOJIFOTHO YEPHOro Tefa. 3aKOHbI TEIJIOBOTO M3JIy4YeHHS.
®opmyinia Peness — Jlxunca. I'nnoresa [Tnanka. PeHTreHoBckMe CreKTphbl. 3aKOHBI
BHelHero ¢otodddexra. I'mnoreza DiiHwTeliHa.  CBA3b KOPMYCKYJAPHBIX U
BOJIHOBBIX CBOMCTB cBeTa. /laBnenue ceera. Ddgdext Komnrona.

Tema 6.2. DneMeHTbl KBAHTOBOH MeXaHHKH

Boauet e bpoins.  Onsit  JleBuccona-/[xepmepa.  CooTHoleHHe
HeonpeneneHuocrei ['eiizendepra. Bonnosas (ynkumsa. Ypasuenue [lpeaunrepa.
YacTtHua B 0OIHOMEPHOM MOTEHLHAIBHON sME.

10



Pazzxen 7. Atomuas puzuka

Tema 7.1. Teopus aroma Bojiopoaa

JIuneituareiit cnektp aroma Bojopoja. dopmyna bansmepa. Monenu aroma.
[loctynater bopa. Oneitr ®panka-I'epua. CnekTp M3IydeHUs aToMa BOJOPOJA IO
bopy. ATom Bo10po/ia B KBAHTOBOW MEXaHHKeE.

Tema 7.2. AtomHoe s1,1po

Mojtenn aromuoro sapa. fxepubie cuibl. JledekT Macchl M dHeprus CBA3M d/pa.
EctecTBeHHas pauoakTUBHOCTE. 3aKOH paJIMOAKTUBHOIO pacraja. 3aKOHOMEPHOCTH
a- U [-pacrana. MckyccTBeHHast paaMoakTHBHOCTL. SlepHble peakunu. SlaepHble
peakuMu JiesieHuss M cuHTesa. lepmosjiepHblid  peaktop. SaepHbld peakTop Ha
TEIJIOBLIX HeHTpoHax. Jlo3umeTpuieckue e AMHHMLIBL.

5.4 llpakTHyeckue 3aHATHUS

No Tpynoémkoc
paszena, TemaTuka npakTHYeCKUX 3aHATHH Th
TEeMbI (ceMHHapoRB) (uacol)

| JIMCIHHTUTHHBL |

I Kypc
I T1P Nol ([Anckyccus) Kunemartuka v 1uHaMuKa |
MarepuanbHOW Touku. I lepBblii 3akoH
TePMOTHHAMHKH

2 [1P No2 (Jluckyccusi ) InekTpocTaTHKa. I
MarnuTHoe 1oJie -
Mroro 3a 1 kype 2
2 Kypc
3 [TP Ne3 (Jluckyceust) Mutepdepenuns crera. 2
Judpakuns csera
3 [1P Ned4 TerutoBoe n3nyyeHue 2
HMroro 3a 2 kypc 4
Mroro no aucumiuinyae 6
5.5 JlabopaTopHbIi NIPAKTHKYM
Howmep Tpynoé
pazaena Haumenosanue jadopatopubix padot MIROCTD
(4achl)
I Kypc
] E JIP Nel(Mccnenosatenbckuii meto)Teopus ! 2




Tpynoé
Howmep YA
MKOCTh
pazzena HaumenoBanue naboparopubix pador
(yacol)
norpeuiHocreil. [pocreiiuive nimepenus
Mroro 3a | kypc 2
2 Kypc
S JIP No2(HMccnenoBarenbckuit MeTo) KMecnenoBanue 2
CBOMCTB MOJISIPU30BAHHOIO CBETa
Hroro 3a 2 kypc 2
WToro no auciunivie 4
5.6 CamocTtosiTesqibHast paboTa
Howmep Tpynoem
paszjiena Buael camocTosATenbHONH paboThl KOCThb
JIMCLIMITITHHBI (yacer)
I Kypc
| M3yueHue TeopeTHyeckoro marepualia. 29
Paznen 1. Mexanuka [1,2]. -
| CamocTosTenbHas paboTta no pereHuo 3anay(9,10]. 15
1 [ToaroroBska k nadbopatopusim padoTtam|7]. 2
M3y4yeHne TeopeTHyeckoro marepuaia.
2 Paznen 2.MonekynspHas ¢pu3uka 1 29
TepMoarHamMukall,4].
2 CamocrosTtenbHas padora no peueHuio 3a1a4(9,10]. 15
5 M3yueHue TeopeTHyecKkoro marepuana
3 29
Paznen 3.2nekrpoaunamuxall,3].
3 CamocrosTenbHas padora no peuleHuto 3aaa4[9,10]. (s
Hroro 3a 1 kypc 134
2 Kypc
M3ydyeHnue TeopeTHieckoro Mateprania
3 20
Pasnen 4. Konebanus u Bonubi[1,5].
- CamocTosiTenbHas paboTa no peuleHuro 3agaul9,10]. 10
M3yyeHue TeopeTHHeCcKOoro matepuana
5 21
Paznen 5. OnTtuka(1,5].
o CamocTosiTenbHas pabora no peueHuio 3aaay(9,10]. 10
5 [Toaroroska k naboparopubim padotam|8]. <




Howmep Tpynoem

pasjeia Buibl camocTositeibHOH paboThl KOCTb
JMCUHTIIHHbI (1achi)
M3ydenue teopetnueckoro marepuasna
6 21
Pasnen 6. KBantosas ¢usukall,6].
6 CamocTosiTennbHas padoTa o peiueHuio 3aaa4[9,10]. 10
M3yuenune reopetuueckoro matepuasna
7 21
Paznen 7. Atromuas ¢gusuka[l,6].

7 CamocrosrernsHas padoTa no peurenuto 3anaq|9-17]. 10
HMrtoro 3a 2 kypce 125
Wroro no aucuunnuxe 259

5.7 KypcoBbie paboThI
KypcoBbie paboTbl (MpoeKkThl) yueOHbIM TMJIAHOM He MPEeAYCMOTPEHBI.
6 YueOHo-MeTOAHYECKOE H nHpopmanHoHHOe obecneveHune

JAHCHHTIIHHBI

a) OCHOBHas JIUTEpartypa:
I. Tpopumona, T. M. Kypc ¢usuku [Tekcr]: yuebd. nocodue / T.M.Tpodumosa.-
M.:Axkaznemus, 2008.-558 c.- ISBN 978-5-7695-5782-8. KonuuecTBo 3K3eMIUISIPOB
30
2. Casenben, M.B. Kypc oduieit pusuku. B 5-u 11. Tom 1. Mexanuka [ D1eKTpOHHbII

pecypc] : yueOHoe nocodue / M.B. CaenbeB. — nextpoH. naH. — CaHKT-
[Terepbypr :  Jlaws, 2011. — 352 ¢. — Pexum  jocryna:
https://e.lanbook.com/book/704. — 3ara. ¢ skpana (nara odpauenus: 11.05.2017).

3. Casenwes, M.B. Kypc oOweit ¢uzuxku. B S-u 1. Tom 2. DaekrpuuecTBo H
MarHeTH3M | DNeKTpoHHbld pecypc| : yuedHoe nocodue / M.B. CasenbeB. —
OnexTpoH. naH. -— Caukr-lletepOypr : Jlans, 2011. — 352 ¢. — Pexum gocryna:

https://e.lanbook.com/book/705. — 3arJ. ¢ skpana (nara odpawmenus: 11.05.2017).

4. Casenbes, M.B. Kypc obuielt ¢pusuku. B 5-u t1. Tom 3. MonexynsipHas ¢pusuka u
TepMOJAMHAMHUKA [DNeKTpoHHbIH pecypc| : yuebHoe nocodue / M.B. CapenbeB. —
DnektpoH. aaH. — Cankr-lTlerepOypr : Jlaus, 2011, — 224 ¢. — Pewxum nocryna:
https://e.lanbook.com/book/706. — 3aru. ¢ skpana (nata obpaienus: 11.05.2017).

5. Casenven, W.B. Kypc obueii ¢uszuxu. B 5-u tr. Tom 4. Bonubl. Onruka
[DnexTponnblii pecype] : yueduoe nocodbue / M.B. CaBenbeB. — DNEeKTPOH. daH. —
Cauxt-lletepoypr : Jlanb, 2011. — 256 c¢. — Pexum jpocryna:
https://e.lanbook.com/book/707. — 3arn. ¢ sxpana (nara obpaiwenus: 11.05.2017).

6. CasenbeB, M.B. Kypc obuwel ¢pusukn. B 5-u 11. Tom 5. KpaHtoBas onruka.
ArtomHas puznka. Pusnka teeporo Tena. GU3zMKa aTOMHOrO sipa W dJIeMEHTapHbIX
yacTUL [DNeKTpoHHbI pecype] : yuebHoe nocodue / M.B. CaBenbeB. — DIeKTPOH.

13



naH. — Cankr-lIlerepdbypr : Jlans, 2011. — 384 c¢. — PexuMm gocryna:
https://e.lanbook.com/book/708. — 3ar. ¢ skpana.(nara odpaiienus: 11.05.2017) .
7.Puszuka. MeroauveckHe yKaszaHMs [0 BBINIOJIHEHUIO j1aboparopHbIX paboT 1o
pazneny «Mexanuka» [Tekct]: meroanu. yxaszanus /B.M.Apbdysos [u ap.]-C-T16:
Yuausepcutet I'A, 2012.-140 c. KonuuectBo sk3emmnasipon 150.

8.Puzurka. Meroauyeckne ykKazaHus 110 BbIOJHEHHIO jabopaTopHbIXx paboT 1o
pasjaeny «Ontuka» [Tekcer]: meroauy. ykazauus /B.M.Apbyzos [u ap.|-C-T16:
Yuusepcurer I'A, 2012.-82 ¢. Konuuectso sk3emrisipos 150.

9. T'yces, B.I'. Coopuuk 3anau no ¢usuke [Tekct]:cb. 3anau /I'yceB B.I'., IlaBnos
C.C., Cunapos C.B.- C-l116, VYuusepcurer I'A, 2009.- 98 c¢. Konuvectno
DK3EMILIAPOB 75.

6) 1ononHUTEeNbHAS IUTEepaTypa:

10. Bonbkenwreitn, B.C. COopuuk 3azau  no odmiemMy  Kypcy  (U3MKH
[Texct]/B.C.Bonbkenwreitn-C-116:Cneunansuas nureparypa, 1997. — 328 ¢. —
ISBN 5-86457-033-8. KonnvecTBo sx3emruisipos 80.

11. Jletnad, A.A. CrnpaBoynuk no ¢usMke s HHKEHEPOB M CTY/IEHTOB BY30B
[Teker]: cnipaBounuk / A.A. Jletnad, b.M.SBopckuii.- M: Beicur.mk. 2002. — 718 c.
— ISBN 978-5-488-01477-0. KonuuecTBO 3K3eMIUISIpOB 1.

12. duzunka. MetojiMueckue yKazaHusi 110 BBITOJIHEHHIO JITA0OPAaTOPHLIX paboT Mo
pazaeny «MoviekynsipHas ¢u3uka u TepMoaMHaMuka» [TekcT]: MeTonHd. yKazaHus
/B.M.ApGy3os  [u  ap.]-C-I16:  Vuusepcurer ['A, 2012.-57 c¢. KonuvectBo
K3emMmsgpon 150.

13. duszuka. MeToanyeckue yKazaHus M0 BBIMOJHEHHIO 1a0opaTOpHLIX padoT 1Mo
pazjieny «aekTpudecTBo ¥ mMarnetusm» [Teker]: Metoamy. ykazanus /B.1.Apby3os
[n np.]-C-116: Yuusepcurer I'A, 2012.-106 c. KosninuecTtro sxk3emmnsipos 150.

B) IepeueHb  PecypcoB  MH(OPMaAUHMOHHO-TEIEKOMMYHUKALMOHHOM ceTH
«uteprer»:
14, Matematikam.ru — oOHJIAIH KaJdbKVJSATOPLI 110 MareMaruke [DJeKTPOHHBINA

pecypc|/Peskum  noctyna: http://matematikam.ru, cBo®onHBIIH (naTa oOpaleHus
01.05.2017).
[5.y(x)ru  — nocrpoeHue  rpadukoB  GyHKUME  OHJIAMH  [DNIEKTPOHHBIN
pecypc]/Peskxum  moctyna: http:// www.yotx.ru, cBoOOAHBIH (1aTta oOpalieHus
01.05.2017).

r) nporpamMMmHoe oOecrieyeHre (JIMLEH3MOHHOE), 0a3bl JaHHBIX, HH()OPMALHOHHO-
CMIpaBOYHbBIE H ITOMCKOBBIC CHCTEMBI:

16. DnekTpoHHO-OMONMOTEYHAss cUcTeMa H3AaTe/beTBa  «JlaHb» [ DIeKTpOHHBIN
pecypc] — Pexkum noctyna: http://e.lanbook.com/, cBo60HBIH (1aTa oOpauieHus:
11052017}

17. DnexkrpoHHo-OubIHoTeuHas cucrtema uzaarenseTBa «tOpait» [DIeKTPOHHBIHA
pecypc] — Pexum noctyna: https://biblio-online.ru, ceoGoaHbIi (naTta obpalieHUs:
06.05.2017).
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7 MaTepHa.ﬂbHO-TCXHH‘{CCKOQ obecnevyeHHe JJHCHHILJINHDI

MarepuanbHO-TeXHHYECKOE 0DecTieyeHre yueOHOro npoliecca BKIKOYaeT B
ce0st:

- crieliMalu3npoBaHHbIe JladopaTopHble noMelleHHs kadeapbl pU3nKN
M XHMHH C COOTBETCTBYIOUIMM 00OpyJ0OBaHUEM, TNpudopamu, J1adopaTOPHbLIMU
YCTAaHOBKAMMH;

- MYJIbTHMEAHHHBIH NPOEKTOP M IKPaH;

- IMLEeH3HOHHoenporpaMmMuocodecneuyenne: Microsoft Windows 7
Professional, Microsoft Windows Oftice Standard 2007).

8 O6pa3oBaTesibHble H HHPOPMALHOHHbIE TEXHOIOTHH

B npouecce npenoaaBaHus AMCHMIUIMHBL  «PU3HMKa» HCMOJIB3YHOTCH
Kjnaccuyeckue (OpMbl M METOJbl OOY4YeHMsl: BXOJAHOH KOHTPOIb, JEKIIHH,
NMpakTHUYeCcKHe 3aHsTHs, JsabopartopHeie paldoTel, camMocTosTellbHas padoTta
CTYJCHTOB.

BxoaHoil KOHTPOABNPOBOAUTCS B (OpMe YCTHBIX OMNPOCOB C LEJIbIO
OLEHMBAHUS OCTATOYHBIX 3HAHWH 1O paHee M3YYEHHbIM [HUCLMIUIHHAM HJIH
pazjefaM U3ydyaeMoM JUCLHMITIIHHBL.

TpajvuMoHHas JIeKIUs COCTaB/sSET OCHOBY TEOPEeTHYECKOro oOydeHHs B
pamMKax [HCUMIUJIMHBI M HalpaBlieHa Ha CUCTEMaTH3HPOBAHHOE H3JI0KEHHUE
HAKOIIJICHHBIX M aKTyaJlbHbIX Hay4yHbIX 3HaHWH. Jlexkuus npejaHazHaveHa Juis
pacKpbITHS COCTOSIHHS M TEpPClEeKTHB CCTECTBEHHLIX HAayK B COBPEMEHHbIX
yclIoBUsAX. Ha Mekiun KoHueHTpupyercss BHUMaHue odyuJarolmxcs Ha Hanboliee
CJIO’KHBIX M Y3JIOBBIX BOIPOCAX, CTUMYJIMPYETCSH MX aKTHBHAS [103HaBaTEJIbHAas
JIeSTeNbHOCTb.

Benymum metogom B JIEKUMM BBICTYINAeT YCTHOE H3JI0KeHMe ydeOHOro
marepualla, KOTOpBbIH  CONPOBOXKJAETCH  OJIHOBPEMEHHOH  JeMOHCTpallHien
ciaiioB, co3nanHbix B cpene PowerPoint, npu HeoOX0AMMOCTH NPHBJIEKAIOTCS
OTKpbIThIe MHTepHeT-pecypcbl, a Takke JAeMOHCTpPAaUHOHHbIE U HarlsIHO-
MJIJIIOCTPallMOHHbBIE MaTepHabl.

[ToBceM TemaM MPOBOJATCS MHTEPAKTUBHBIC JICKIHH B ¢dopme MpOoOIeMHBIX
JIeKIIMI B o01IeM KofndyecTBe 6 yacoB. B xozie npobnemMHON JIeKUHMH Npeno/iaBaTellb
BK/IIOHAET B IpPOLECC M3JI0KEHHUS MaTepualia cepuio nmpodiemMHbIX BorpocoB. Kak
MpaBUIIO, TO CJIOKHBIE, KIIOYEBble IS TeMbl BOMpockl. CTyAEHTHI MPUIVIALLATCS
JUISL pa3MbILLJIEHMA M MOMCKY OTBETOB Ha HUX IO Mepe UX IMOCTaHOBKH. Tunosas
CTPYKTYpa MpoOJeMHON JEKIHH BKIIIOYAET: CO3/IaHUe MPOOIEMHON CUTYAlMH Yepes
MOCTAHOBKY Y4eOHOH MpoOieMbl; KOHKPETH3aLMIO 3TOH NpoOseMbl, BbIJBUKCHHUE
FHIIOTE3 10 €€ PEeLIEHMIO; MBICJIEHHbIH IKCIIEPUMEHT [0 MPOBEPKE BBIABHHYTHIX
IMIIOTE3; IPOBEPKY C(POPMYIMPOBAHHBIX IMIIOTES, 110100p apryMeHTOB U (DaKTOB JUIs
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X  MOJATBEpPXkJACHUA;  (OPMYITHPOBKY  BBIBOJOB,  [OJIBEJIcHHE K  HOBBIM
MPOTHBOPEUHSAM HJIH T1EPCIEKTUBAM U3YUEHUS MOCIeAYIONIero MaTeprana; BOMpocChl

g o0paTHOH CBSA3M, MOMOTralollHe KOPPEeKTUPOBATh YMCTBEHHYIO JIeSTelLHOCTE

CTYJICHTOB Ha JIeKUMH. B Xozae npodiieMHOR JEKIMH MPOBOAUTCS JAUCKYCCHS TIO

AKTYaJIbHBIM BOITpOCaM.

[IpakTyeckue 3aHATHS MO JHUCUUIUTMHE TPOBOJSATCS B COOTBETCTBUHM C
y4eOHO-TeMaTHYeCKUM TUJIAHOM M0 OT/AeNbHbIM rpyrinamM. Lleib npakTuueckux
3aHATUH — 3aKPEINUTh TEOPeTHYECKUe 3HAHMS, MOJydYeHHble 00y4YalollUMHCs Ha
JEKUMSIX M B pe3ysibTare CaMOCTOSITEILHOIO W3YUYEHHUS COOTBETCTBYHOUIMX
pa3/esioB PEKOMEHIYEMON JUTEpaTypbl, a Takke MNPHOOPECTH NPaKTHUYECKHE
HaBbIKW pewleHus 3anad. llpaktuueckoe 3ansitue npejHaszHadyeHo Ui OoJiee
riy0OKOro OCBOCHUS M aHajlM3a TeM, U3y4aeMbIX B paMKax JaHHOH JMCUMITIHHBL.

["naBHOH 1enbIO  MpakTUYeCKOro 3alaHus  sBIsieTCS  WHJIWBH/IyalbHas,
NMpaKkTH4YecKkas padoTa KaxJ10ro CTyJeHTa, HarpaBlieHHas Ha (OpMHUpPOBAHUE Y
HEro KOMIeTeHUHH, ONpeIeJIeHHbIX B paMKax JIMCUMITJIMHBI « DU3HKaY.

Tak Ke MHTEpaKTUBHLIMU SBISIOTCS TpPaKTUYECKUE 3aHATHA B (opMme
MeTO/la pa3BUBAlOLICHCA Koomepauuu (pemieHWe 3ajJady B TIpymnmnax ¢
NOCACAYIOUIHM OOCYXK/I€HHUEM), KOTOpbIe MPOBOIATCS Mo TemaM 4-5 B oOliem
KonnyectBe 24acoB.llpakTHyeckue 3aHATHS C MCMOJB30BAHUEM CIEHHMAlbHBIX
KOMITBIOTEPHBIX TPOrpaMM M Tpe/IHa3HAuYCHBl U1 3aKperjeHus MoJyYeHHbIX
3HAHMI, a TakxKe BbIPA0OTKH HEOOXOIUMBIX YMEHHH U HABBIKOB.

Jlabopatopnas padoTa - 3TO MeTo/Jl 00yUYeHHs, TIPU KOTOPOM CTYJICHTBI T10]1
PYKOBO/ICTBOM TperojaBaresis U 10 3apaHee HAMEUYEHHOMY IUJIaHy 1PO/Ie/IbIBAIOT
OTTLITBI WJIM BBITIOJIHAIOT Olpe/lesIeHHbIE MTPAKTUYECKHEe 3a/laHusl U B TIPOIIECCe MX
BOCIPUHHUMAIOT H OCMBICJIMBAIOT HOBBIM VUEOHBIN MaTepHall.

CamocTtosTenbHas padoTta CTy/IeHTa ABISETCS COCTABHONH 4acThlO yueOHOMH
pabotel. Ee  ocHOBHOH  ueibto  siBisieTcss  (OpMHpOBaHHE — HABbIKA
CaMOCTOSITENILHOIO NMPHOOPETEHUS! 3HAHUH 110 HEKOTOPBIM HE 0C000 CIIOKHBIM
BOIIPOCAM TEOPETHUYECKOTO Kypca, 3aKperuicHue W yrayOlieHHe MoJydeHHBIX
3HAHMM, caMocTosTe/bHas padora CO  CHpPaBOYHHKAMM, IMEPHOAHMUYECKUMHU
U3IaHUAMH W Hay4YHO-TIOMYJISPHOR JIMTEpaTypoi, B TOM YHCIIe HAXOAALLUMUCS B
rnoOanbHbIX KOMIIBIOTEpPHBIX ceTsX. CamocTosTenbHas padora rnojapasymMeBacT
BbINOJIHEHHE YUCOHBIX 3a1aHH .

9 @oH/1 OUCHOYHBIX CpeacrTs AJs NMpOBEeACHHH TERYHUIEro KOHTPOJIA
ycrneBaeMoCcTH H npomemyroqnoifl aAaTTeCTAUHH MO HTOraMm oOCBOCHHUSA
AHCHHIIVIHHBI

YpoBeHb M KauecTBO 3HAHWH 00yYalOLIMXCS OIEHHUBAETCS T0 pe3ysibTaTaM
TEKYLIEro KOHTPOJIA YCNEBAEMOCTH M MPOMEKYTOUHOH aTTecTalMy Mo HToram
OCBOEHMS JMCUMIUIMHBI B BHJE 3a4eTa ¢ OUeHKOH (Ha l-oMm kypce) M 2K3ameHa
(Ha 2-oM Kypce)
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Texkyuwmii  KOHTponb — BKJIOHaeT B ce0A3allMTy  BbIMOJHEHHOTrO

MPAaKTUYECKOro 3aaHus U 3allMUTY J1adopaTopHO paboThl.

3ammMTa 3aaa4 A7 CaMOCTOSTE/BLHOTO PeUICHUSATIPOBOIUTCS ISl TTPOBEPKHU
CMOCOOHOCTH MCTIONB30BaTh 3aKOHBI (PU3UKH MPH aHAIM3E YCIIOBUS WU pelIeHUs
3a/1a4 No (U3MKe, a TaKKe YMEHHUs MPUMEHSTh MaTeMaTHYeCKHe METOMbI JUls
onucaHus GU3NYECKUX SBICHUH.

3ammta  naGopaTopHoil  paloTbl  NPOBOAUTCST  JUIsl  BBISIBJICHMS
C(hOPMHPOBAHHOCTH HABBLIKOB JKCIIyaTtalluu MpuOOpoB M obopylloBaHUS U

MpoBEJCHUS  (PU3MYECKOro JKCIIepUMEHTa, a TakkKe YMEHHUsS [POBOJUTH
CTAaTUCTUUECKYIO 00paboOTKy pe3ysibTaTOB IKCIepUMEHTA.
[IpoMeskyTouHas —arrecraumst 10  HTOram  OCBOCHMS  JIMCUMIUIMHDI

IIPOBOJIMTCH B BH/IE 3a4€Ta ¢ OLUEHKON Ha [-0M Kypce M 9K3ameHa Ha 2-0M Kypce.
3a4eT ¢ OLEHKOH IM03BOJsAET OLUEHUTh YPOBEHb OCBOECHHA KOMIICTCHIIMH 3a
MepBbIA NMepHoJL O0YUYEHUS.

JK3aMeH TMpearosiaraeT OTBEeT Ha TEOPETHUECKHE BOIPOCHI
NepeyHs BOIIPOCOB, BIHECEHHBIX HA IK3aMeH 110 BceMy Kypcy. K MoMeHTy crauu
IK3aMEHa JIOJIKHBI  OBITH  OJIaronosiydyHo INpoHaeHbl  npeablayime  (hopmel
KOHTPOJIS.

Metonuka (opMUpoBaHHUS pe3yIbTHPYIOLIEH OLIEHKH B 00s3aTelbHOM
MOpSiJIKE YUYUTHIBAET AKTUBHOCTL CTY/JEHTOB Ha 3aHSTHSX, [OCEIAEMOCTh
3aHSITHH, OLEHKH 3@ 3alMTY Ja00paTOpHBIX (ITPakTHYECKNX) padoT, BIMOJHEHHUE

CaMOCTOSITEJILHBIX 3aJaHUHN.

ounera w3

0.1. BaJIﬂbHO-pEETHHTOB‘dSl CHCTEMA OLEHKH TEKYIIEro KOHTPOJsA
YCIHeBacMOCTH H 3HAHHUH H ﬂpOMC?KYTO‘IHOﬁ ATTCCTAUHH CTYACHTOB

O0wuast Tpy10€MKOCTh OCBOEHHUS JAMCLUMITIMHBI 288 yaca; 83.e.

Bu1 MTOroBOro KOHTpoOJIsS — 3a4eT ¢ OLUEHKOH, 3K3ameH (1,2 kypc)
MeTo/IMKa OUEHKH TeKYILeH ycreBaeMoCTH CTyAeHTOB npuBeaeHa B 1. 9.2, llkaa
OLIEHUBAHMA TIPH MPOMEKYTOUHOH aTTecTallM rnpuse/iena B 1. 9.5

1-it Kype:
Pa3nen (tema) / Bt yaeOHbIX 3ansiTuii Konn4uecrBo
No (oneHo4HbIX 3a/1aHHIT),I03BOIAIONINX | DAJLIOB Cpoxk [pum.
n/n CTYAEHTY NPOJAEMOHCTPHPOBATBL | MHHHUM. | Makc. KOHTPO.Is
A0CTUTHYTBIT ypoBenb chopvuposannocT | (nopor. (MOPsAIKOBBI
KOMITeTeHIHIT 3H.) it HOMED
HeJlenn ¢
Hayasa
Kypca)
1. Obs3are/bibie BH/AbI 3alsiTHii
1. Paijnen 1. Mexannka
fid Ayoumopnste 3anamus
1.1.1. | JIJaBopatophnas padora Nel-3aimuTa 6 10 1-4
fudds Camocmoamenbnas padoma cmyoenma
1.2.1. | 3anauu juist camoctoaTe/ibHOro pemenus Nel 13 20 1-4
Hroro Hanaos no pasaeay Nel 19 30 I




Paznen (tema) / Buj yaeOHbIX 3aHITHIT KousmmuecrBo
Ne (onenovHbBIX 3a1aHHiT),T03BOIIOMNX | Ha/1/T0B Cpoxk [Tpum.
n/n CTY1eHTY MPOEMOHCTPHPOBATL | MUHUM. | Makc. KOHTPOJIS
JOCTUTHYTBII YpoBeHb chopMUPOBAHHOCTH | (TTOPOT. (MOPSA/IKOBBI
KOMIIeTeHIi 3H.) i HOMED
Helenmm ¢
Havasla
Kypca)
2. Pasneal. Mouaekyaspaas dhusuka wu
TCPMOAMHAMHKA
2ad Ayoumopnie 3aHAMUA
&l Camocmoamebias padoma cmyoeHmada
2,1 3a/1a4yM VIt CaMOCTOSITEILHOTO pettienust No2 | 13 20 1-4
Hroro 6an08 1mo pasaeay Ne2 13 20
3. Pa3zjien 3. DaekrpoanHamMika
LA Ayoumopnuvie 3auamus
3.2. Camocmoamensnan padoma cmyoenma
3.2.1. | 3ajaum juis camocTosTeNlbHOTO petenus Ne3 | 13 20 1-4
Hroro Haior no pagjeay Neod 13 20
Hroro o obsizarebHbIM BH/1aM 3aHATHI 45 70
3a4éT ¢ onenkoii 15 30
Hroro 3a 1 kype 60 100
[lepepoax  Ha/wioB  HANIBHO-PEHITHHTOBOIT  CHCTEMBI B OHEHKY 1o S5-TH  Oa/LIbHO#

CAKAJICMHYCCKOTTY MIKaJie

Koanueerio dannos no bPC

Ouenka (no 5-tH 62/LVILHOH «ARAAEMHYECKOI
mKaJje)

90 u bonee

5 - «OTJIHYHO»

70+89

4 - «xopouIo»

60+69

3 - «YIOBICTBOPUTCIBLHOY

mMenee 60

2- CHEVIOBICTBOPHTCIIHLHO»

2-# Rype:
Pasznen (tema) / Bujt yaeOHBIX 3anaTHil Kounuecrso
Ne {oleHoYHBIX 3a4aHNii),No3BOJISIOINNX | 0a/110B Cpoxk [ Tpum.
n/n CTYJACHTY NPO/IEMOHCTPHPOBATE | (U3 00LIEIO | KOHTPOJIA
AOCTHTHYTLI YpoBeHb c(popMHPOBAHHOCTH | pacuera 100 | (1mopsAKOBBI
KOMIIeTeHLMIT OaoB i HOMED
Ha JIMCHMILIHHY) Helelnn ¢
MHUHHM. | MakcuMm. | Ha4dalla
(ropor. Kypca)
3H.)
4. Pazien 4. @uznka koaedanuii n BoJn
4.1. Ayoumopnbie 3auamun
4.2, CamocmoamebHas padoma cmyoenma
4.2.1. | 3anauu Juist camocrostenbHoro pemenus Ne4 | 13 20 1-4
Hroro daintoB no pazaeay Ned 13 20
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A Paznen 5. OnrTuka
5.1 Ayoumopnsie 3auamua
5.1.1. | Jlabopatopuas pabora Ne2-3amura 6 10
5.2 Camocmoamenvnan paéoma cmyoenma
5.2.1. | 3anauu ana caMoCToOSATENLHOIO petenus Ne5 | 13 20 1-4
Hroro 6a/110B 110 pasaeiny NeS 19 30
6. Pazjien 6. Kpanropas pmsnka
Paijien 7. AtomMHas u siiepHast prsuka
6.1 Ayoumopnie 3ananius
6.2 Camocmoamensnas padooma cmyoeHma
6.2.1. | 3ajauun juis caMoCTOSITEILHOTO petieHust No6 | 13 20 1-4
Hroro damios no pasaenam Ne6 n Ne7 13 20
Hroro 1o odsizare/ibHbIM Bijiam 3ansatiii | 45 70
IK3amen 15 30
Hroro 3a 2 kype 60 100
Hroro no ancnuninune 120 200
I1. IlpeMuanabubie BH/IBI JIEATEALHOCTH
(/uIst ydeTa npm onpe/ie/ieHHH peiiTHnra)
1. Hayunble nyoiamkauuu no TeMe JMCHUHILIHHbI 7
2. Yyactie B KoH(epeHLHX 110 TeME AMCHIUTLTHHDI 7
i} YuyacTie B pe/IMETHOH oHMMIHae 6
HToro 1010/ HHTEILHO NPEMHATBHBIX 0A1/10B 20
Bceero nmo jienmiimne (Juis peiitnnira) 220
llepesoa OanioB  Ha/ILHO-PEITHHIOBOI  CHCTEMBI B OHEHKY 1no  5-tn  Da/LIbHOI

«aKajleMuuecKoin mKae

Kosmuecerso 6aymos no bPC

Ouenka (o 5-TH 0A/LNILHOH «aAKAAEMHYECKOI
HiKaJe)

90 u 6oJee

5 - COTIIMUYHO»

7089 4 - «xoporo»
6069 3 - «YJIOBJETBOPHTENILHOY -
menee 60 2 - «HEYJIOBIETBOPHTEILHO»

9.2 MeTojiH4yecKkHe peKOMeHJIAlHH [0  M[pPoBeleHHI0  Tipoleayphbl

OLEHHBAHHA 3HAHHH, YMEHHH H HABbBIKOB W (HJH) ONbITA /AeSATEJNbHOCTH,
XapaKTePH3YIOMHX 3Tanbl (POPMHPOBAHHHA KOMITETCHLHIA.

Pewienue zaoau ons camocmoamensholi pabomel oyenusaemcs.

Kazxnas 3agaua ouenusaercs no gpopmyse
_8A+6B+6C

= = :

rjue

A = 1-CTyaeHT 3HAeT3aKOHbI PUZHKH, KOTOPLIM MOTUHHACTCSA (PU3HUCCKUH
MpoLEece, paccMaTpUBAEMBbI B YCJIOBUH 3alavuu, W JIeJaeT NpaBUJIbHBIN aHamn3
3anauu; A = O—CTYJEHT He 3HAET 3aKOHbI (PUIUKH,

B = 1 —cxenaH npaBHIIbHLIH BbIBOJLYPABHEHUS (CUCTEMbI YPaBHEHHMIA),
oToOpaKaloWui JaHHbli Qu3nyecknil npouecc;B = 0 — HeT BbIBOAA YPaBHEHMUS,



C = 1 —nonyyeHo odlIee pelieHUEYpaBHEHHsI HITPABHIIBHOE YMCIICHHOE
3Ha4YEeHWEe UCKOMOH BeJIMYMHBI B COOTBETCTBYIOLIMX eIMHUIAxX u3MmepeHus, C = 0 —
OTBET HeNpPaBUILHBIH,

N — KONM4ecTBO 3a/1a4 B 3aJ1aHHUH.

3awuma nabopamoproti pabonsl OYEeHUEAEHICA.!
10 Sannos3aciy;KMBaeT CTYACHT, €CJH

- 3HAET TCOPHUIO (PU3HYECKOro SBIEHHS, paCCMaTPHBAEMOT0 B JlabopaToOpHOH
pabore;

- NIPaBUIIBHO COOMPAET IKCIEPHMEHTATBHYIO YCTAHOBKY M IMPOBOJINT H3MEpEeHHe
(PHU3HYECKON BEJIMUMHBI,

- 3HAeT CTATHCTHYECKHE METO/Ibl 00padOTKH Pe3yNbTaTOB U3MEPEHHS U HAXOJUT
MOTrPEIIHOCTh H3MEpPEHHUSI.
6 OannoB3aciyKHUBaeT CTY/ICHT, eClid

- HE B IIOJIHOM Mepe 3HAeT M MTOHUMAET TEOPHIO (DU3MUCCKOr0 ABJICHHS,
paccmarpuBaeMoro B jabopatopHoi padore;

- NIPaBUJIBHO COOUPAET KCMEPUMEHTANILHYIO YCTAHOBKY M MPOBOJIMT H3MEpPEeHHE
(pHU3UUECKON BEITHYUHBI,

- HAXO/IUT NOIPEIIHOCTh U3MEPEHHUS.

3auer ¢ oueHkol (auddepeHUnanbHBI 3a4ET) ABAAETCS 3aKIHOUYHTENBHBIM
DTAroM M3Y4YeHUs JUCUUINIIHUHBL «Du3nka» Ha 1-0M Kypce U UMeeT 1EeJIbIO TTPOBEPUTH
W OLECHHUTH yueOHYI0 paboTy CTYJIEHTOB, YPOBEHB MOJYUYEHHBIX UMW 3HAHWH, YMEHHE
MPUMEHATL WX K PEUICHHUIO MPHUKIAAHBIX 3aga4 B o00beMe TpebdoBaHMA
oOpaszoBare/IbHOH  MporpaMMbl  Ha  [POMEKYTOYHOM  Jrtarne  (OpMHPOBAHUS
komrieteHuui OK-3, OK-7, OK-33, [1K-22, TTK-23.

K 3auéry ¢ OLleHKON J0NYyCKalOTCs CTYCHTbI, BLINTOJHUBILIKE BCe TpeOOBaHHS
yueOHOM nporpaMmbl. 3auéT NpuUHUMAETCs MperojaBaTesieM, BeAYLUIHM 3aHATHS B
JJAHHOHM Trpyrmne Mo JaHHOW JAUCUMIUIMHE, B MOMOIb, pelleHHeM 3aBeJlyIoLIero
kadeapbl, MOIYT Ha3HayaThbCs [MPEIoJaBare/id, BEAyUIME 3aHsATHS 10 JaHHOH
JAUCLHTIIMHE.

Bo Bpemsi NoArOTOBKH CTYJIEHTBI MOTYT TOJIb30BATHCS MaTepHalbHbIM
olecrieyeHHeM 3a4éTa, rnepedeHb KOTOpPOro YTBep:K1aeTcs 3aBeAyIOUMM Kadeapbl,

3auéT ¢ OLEHKOH NpoBOJAMTCS B 00beMe MaTrepuana padodeid NporpaMMmbl
JUCLMITIIHHBL, H3YYEHHOro CTyJeHTaMHu Ha 1-oM Kypce, B JopMe YCTHOrO OTBETa Ha
TPH BOIIpOCaA.

B xome mnoaroroBkn Kk 3a4éTy C OLEHKOH HeoOXOIMMO MpPOBOJIUTH
KOHCYJIbTallMH, MO0YXJalolMe CTY/IEHTOB K aKTUBHOH camMocTosiTelibHOH padoTte. Ha
KOHCYJIbTAlMAX BbICKA3bIBAIOTCS YETKO C(OpPMYJIHpOBaHHBIE TPeOOBaHUS, KOTOpbIE
Oyayt mnpeawsiBnaTecs Ha 3auére. KoHcynbTaumu J0/OKHBI  pelaTh  BOMPOCHI
MCUXOJIOMMYECKOH MOArOTOBKH CTY/ICHTOB K 3a4€Ty, CO3/1aBaTh HY;KHBII HACTpoH M
BCEJISATh CTY/ICHTAM YBEPEHHOCTh B CBOUX CHJIAX.

OK3aMeH SBIAETCA 3aKIIOYUTEIIBHBIM  3TAoOM  H3YYEHHUS  JIMCLMITIMHBI
«Du3zuKa» B 3-M CEMECTPEU HMEET 11EJIbIO NMPOBEPHUTH U OLIGHUTH yueOHYIO padoTy
CTY/IEHTOB, YPOBEHb MOJYYEHHbIX UMM 3HAHUH, YMEHHE MPUMEHSTh UX K PEUICHHIO
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MPaKTHYECKMX 3a/1a4, OBJaJleHHe MpaKTHYeCKUMH HaBblKaMH B oObeMe TpeGoBaHUH
oOpa3oBaTe/IbHOH  MPOrpaMMbl  Ha  MPOMEKYTOUHOM  3Tarie  (HOpMHUpOBaAHMS
komneteHimi OK-3; OK-7; OK-33; T1K-22; I1K-23.

DK3aMeH M0  JUCUMIUIMHE TIPOBOJAUTCS B TMEPHOA  TMOATOTOBKH K
IK3aMEHAlMOHHOH ceccuu 3-ro ceMecTtpa oOydeHus. K sx3aMeHy JOMycKaroTcs
CTYACHTBI, BBIMOJIHUBIIME Bce TpeboBaHus y4uyeOHOH mporpaMMbl. DK3ameH
NPUHUMAETCs Tpero/jiaBaresieM, BeIYIIMM 3aHATHS B JIAaHHOHM Tpyrnne Mo JaHHOH
JIUCHMIJIMHE, a TakKe JIeKTOpOM JaHHOro TI0TOKa, B TIOMOIlb, peUieHHeM
3aBe/IyIolllero Kadeapoi, MOryT Ha3zHauaThCs MpernojaBareid, BeAylMe 3aHsITHS 10
JIAHHOW JMCUMITIIUHE.

Dk3aMeH npoBojauTcs B oObeMe Marepuana pabodeit  nporpaMmel
JIMCHMIUIMHBL, M3YHYEHHOTO CTY/IEHTaMM Ha 2-0M Kypce, 110 OHUieTaM B YCTHOMH (opme.
DK3aMeHalMoHHbIe OUIEThI CO/IepIKAT JIBa TEOPETHUECKHX BOMpoca U 3ajiaJa.

B xoze 1noaroToBKHM K 3K3amMeHy [POBOJMTHL KOHCY/IbTALMH, MOOYIKIAI0IIHE
CTYJACHTOB K aKTHUBHOH  camocTosTenbHOH — pabore. Ha  koHcynbTaumsx
BLICKA3bIBAIOTCSL  4eTKO  chopmyiiipoBaHHble  TpeOOBaHMs, KOTOpble  OyayT
NpeabaBasTbes  Ha  Ik3aMeHe.  KoHCynbTauMM — JIOJKHBI  pellaTh — BOIMPOCHI
MCHUXOJIOTHYECKOH MOArOTOBKH CTYJEHTOB K 3K3aMeHY, C03/1aBaTh HYXKHbBIH HacTpoit
M BCEJISATh CTYJIEHTaM YBEPEHHOCTb B CBOUX CHJIAX.

9.3 Tembl KYpcoBbIX padoT N0 AUCUHILIHHE
B yuebHoM nutane KypcoBblepabOThbl He MPeaYCMOTPEHBI.

9.4 K()I[Tp{)ﬂbllblc BONPOCHI I MpPOBEACHHH BXOJIHOI0 KOHTPOJIA
OCTATOYHbLIX 3HAHHIH MO0 00eCNIeUYHBAIOIIHM JHCIHIJIHHAM

[cuxonoeus: u nedazocura

PackpoiiTe MOHATHS «YCTTOBEK», «MHJIMBHILY, «MHIHBHIYATbHOCTHY.

O0O0CHYHTE 0OBEKT M MPEAMET MCHXOJIOTHH,

PackpoiiTe ¢BA3b NMeJaroruku ¢ APYruMHu HayKaMHu.

Jlalite onpeaeneHue oOpa3oBaHMs Kak: a) oOlleYesOBeHYeCKOH UEeHHOCTH, 0)

COLMOKYILTYPHOro (peHOMEeHa, B) Me1aroru4eckoro npouecca.

5. Onpenenute NMOHATHS: a) MejlaroriyecKuii npouecc, 0.) nejaroruyeckas CHCTEMa,
B) TMemarorMyeckoe B3auMO/ICHCTBHE, TI) BOCMHUTaHWE, [) OOydeHue, e)
neaaroruveckas TeXHOI0rus, ) neaaroruyeckas 3ajuava.

L) —

Mamemamuxa

1. JIunelinoe npoctpanctBo. JInHelinbie oreparTopsl.

2. I'eomeTrpuueckie BeKTOpbl. CymMMa BEKTOPOB. Y MHOKEHHMSA BEKTOPA HA YUCJIO.

3. CkangpHoe, BEKTOpPHOE, CMELIaHHOE€ TIIPOU3BE/IeHUs BeKTOpoB. [IBolHoe
BEKTOPHOE [TPOU3BE/ICHHE.

4. Cucrema JinHelHbIX ypaBHeHui (Meron Kpamepa, merton oOpaTHON MaTpHllbl,
meTtoa ['aycca)

5. Ilpenen dpynkuuu. beckoneuno manbie GpyHKIIHH.



6. Jlupdepenumpyembie pyHKUHH. [TpousBoHas (GyHKIIMH.
7. Heonpenesienublit unTerpai. Metoibl uHTerpupoBaHus. Onpeie/ieHHbIH HHTerpas
(onpenenenue, popmyna Hetotona-Jlefibuuua).

9.5 Onucanue nokazarelieii ¥ KpUTEPHEB OLEHHBAHHSI KOMNETEHUHH HA
Pa3sIHYHBIX dTanax ux OPMHPOBAHHS, ONMHCAHHE IIKAJI OLlEHHBAHHS

o
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9.6 TunoBble KOHTPOJIbLHbIE 3aJaHUH /Ui NPOBEJICHUS TEKYUIEro
KOHTPOJIA H  NPOMEXYTOYHOH ATTECTALHH MO HMTOraMm  OCBOEHHS
AMCUHILIHHBI

9.6.111pumeps! 3ajaHUH A1 IPOBe/leHHS TEKYLero KOHTPOoJId
CAMOCTOATE/ILHOH pa0oThl CTYAEHTA M0 pelleHHI0 THIOBLIX 3aa4

3ananue Nel. MexaHuka
. CamoJieT JIeTUT OTHOCHTEJILHO BO3/AYXa CO CKopocThio vy = 800 km/4. Betep

JIYET € 3ariajia Ha BOCTOK O CKOpocThio U = 15 M/c. C Kakol CKOPOCTBIO V
camosieT Oy/1eT ABUraThCsi OTHOCUTENBHO 3€MJIH U MO KaKUM yriioM? K
MEepHJIMaHy HaJ0 Aep:kaTh Kypc, 4ToObl NepeMelleHre OblI0: a) Ha tor; 0) Ha
CeBep; B) Ha 3ana/i; I') Ha BOCTOK?

Koneco pajmycom R =5 ¢m Bpalaercs tak, 4To 3aBUCUMOCTD YIUla [TIOBOPOTA

pajMyca KoJjieca OT BpEMEHHU JlaeTcst ypaBHeHHeM = A + Bt + Ct’ + Dt’, rre D

= 1 paﬂ/c?’. Jlnst Touek, nexauimx Ha 000/1€ KoJieca, HalTH U3MEHEHUe

TaHTeHUMAIBbHOTO YeKopeHus Aa, 3a e IMHULLY BPEeMEHH.

Ha cnopTuBHBIX cocTa3aHusaX B JIeHHHrpaie cnopTcMeH TOJKHYJ AP0 Ha

paccrosHue |} = 16,2 M. Ha kakoe paccrosinue |, nojgeTuT rakoe xe sapo B

TalukeHTe NpH TOH e HavYaAJIbHOI CKOPOCTH M IIPH TOM XK€ YIUI€ HaK/IOHa ee K

ropuszoHTy? YckopeHue cBoboaHoro najaenus B Jlennnrpane g; = 9,819 m/c’, B

Tawkente g, = 9,801 Mm/c2.

4. Teno A¢KUT HA HAKJIIOHHOMN MJIOCKOCTH, COCTABISIOUIEN C TOPU3OHTOM YI ol
a = 45° . Ilpu xakoM rnpeaenbHoOM KoOdD(HLIMeHTe TPEHUs K TeJ10 HaYHEeT
CKOJIL3UTh M0 HAKJIOHHOH 1J1ockocTH? C KakUM yCKOpeHHeM a OyneT
CKOJIb3UTD TEJIO MO MJOCKOCTH, ecliv ko3 duuneHt Tpenus k = 0,03 ? Kaxoe
BpeMsi t TOTpedyeTces [Jisl IPOXOKAEHUs IIPH 3TUX YCIOBUX MyTH s = 100m?
Kakyto ckopocTb v Oy1eT UMeThb TeJI0 B KOHLE MYyTH?

5. Ha aBromoOuie maccoit M = | T Bo Bpemst ABMKEHHS JA€HCTBYET CHJIA TPEHUS
Fop,
OeH3HHA pacXo/yeT JABUraTellb aBTOMOOWIISE Ha TO, 4TOObI HA NyTH S = 0,5 KM
VBEJIMUUTB CKOPOCTh OT V| = 10 kM/4 10 v, = 40 km/u? K. i, asurarens
n = 0,2, yaensHas TenyoTa cropanus 6ensuna q = 46 M/x/Kr.

6. YesioBek, CTOSILLIMH HA HEMOABHKHON TellekKe, OpocaeT B rOpH30HTAIbHOM
Harpap/IeHWH KaMeHb Maccoil m = 2 kr. Tesexka ¢ 4eJIoBeKOM IOKaTHIIaCh
Ha3al, U B MepPBLIA MOMEHT OpocaHus ee ckopocTh Obuta v = 0,1 M/c. Macca
Tenexku ¢ yenoekoM M = 100 kr. HaliTh KMHETHYECKYIO SJHEPIrHIO
W, OpolueHHOro kaMHs 4yepes Bpems t = 0,5 ¢ nocse Hayasa JIBUKEHHS.

7. JlepeBssHHBIM MOJIOTKOM, Macca Kotoporo m; = 0,5 Kr, yaapsor o
HEeTOIBHKHYIO cTeHKY. CKOpOCTh MOJIOTKA B MOMEHT yaapa v, = | m/c.
CunTas KodPOUIHEHT BOCCTAHOBIEHUS NIPH yaape MoJoTKa o cTeHKY k = 0,5,

HaHTH KOJIM4ecTBO Ter1oThl Q, Bblaenusieecs npu yaape. (Kosdduunentom
.
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pasHas 0,1 nedicTBytouiei Ha Hero cuie TsxecTH mg. Kakyro maccy m



BOCCTAHOBJIEHUS! MaTepuana Tejla Ha3blBarOT OTHOLLIEHHE CKOPOCTH I10CIIe
yJlapa K ero CkopocTH J10 y/iapa.)

['py3 maccoit m = | Kr, NoJIBEIICHHLIH HA HEBECOMOM CTepsKHe JUTMHOM | = 0,5
M, COBepLIaeT KoJedaHus B BEpTUKAJIbHOMN TUIOCKOCTH. [Ipn kakom yrie
OTKJIOHEHHUA? CTEPKHA OT BEPTUKAIH KUHETHUECKAsi JHEprus rpysa B ero
HuxkHeM ronoxkeHun W = 2.45 JI:xx? Bo ckonbko pa3 rnpH TakoM yrie
OTKJIOHEHHWS CUJIa HATSKeHUsT cTepkHs T B HUIKHEM MON0KEHUH OO0IbILIEe
CHJIBI HATSIIKEHUS cTepKHS T> B BEpXHEM MOJOKEHUU?

M3 opynus maccoit m; = 5 T BelleTaeT cHaps Maccoi m, = 100 kr.
KuneTuueckas sHeprus cHapsija npu seuiere W = 7,5 Mk, Kakyio
KHMHETHYECKYIO Hepruto W rnoliyyaeTt opyJue BCIeACTBHE OT1a4n?

10.111ap maccoli m = | Kr karuTcst 6€3 CKOJIBKEHHS, y1apseTcs O CTEHKY H

oTkaTbiBaeTcs or Hee. CKopocTk Wapa J0 yjaapa o cTeHky v = 10 cM/c, mocne
ynapa u = 8 cM/c. Haliti konuuecTBO TeruoTsl (Q, BblJIe/IMBLIEECS NIPH yaape
[apa o CTeHKY.

3ananne Ne2. Monekyasipuas ¢u3uka 1 TepMoOANHAMHKA

[

(g

(8]

[Tocepenune oTKa4aHHOIO M 3aMassHHOrO ¢ 00EHX KOHIIOB KalluJusipa,
pacroJIOKEHHOTO FOPU3OHTATLHO, HAXOJIUTCS CTOJNOUK PTYTH JUIMHOH | = 20
cM. Ecau kanunnsp noctaBUTh BEPTHKAIBHO, TO CTOJOUK PTYTH MIEPEMECTHTCH
Ha Al = 10 cM. Jlo kakoro gaBneHus py Obl1 oTkavaH kanuiasap? JnuHa
kanuianspa L =1 m.

B cocyne Haxonautcs yriiekucabii ra3. [lpy HekoTopoi#t Temneparype cTerneHb
JUCCOLIMAIIMU MOJIEKYJT YIJIEKHUCIIOro ra3a Ha KUCIIOPOJ U OKHCh YIylepo/a

a = 0,25 . Bo cko/ibko pa3 JjaBaeHue B cocy/Ie PH ITHX YCIIOBUAX Oyjer
O0JIblIe TOrO JIaBJCHHUS, KOTOPOEe HMEJI0 Obl MECTO, ec/IH Obl MOJIEKYJIBI
YIJIEKUCIIOTO ra3a He ObLUIM JIMCCOLIMUPOBaHbI?

HaiiTi oTHOLICHHE cpeIHUX KBaApaTHUYHBIX CKOPOCTEH MOIeKYJl rejius U a3oTa
MpH OJIMHAKOBBIX TEeMITepaTypax.

Jlns HarpeBaHus HeKOTOpoH Macchl raza Ha At; = 50° C npu p = const
HeOOXOMMO 3aTPaTHTh KONHYECTBO TeruoThl Q = 670 [lx. Eciu oty xe
Maccy raza oxaaauth Ha At, = 100° C npu V = const, To BblaenseTCS
KoJuyecTBO TerioTel Q> = 1005 JIxk. Kakoe uucio creneHeil cBoOOABI | UMEIOT
MOJICKYJIBI 3TOTO ra3a?

Ha xakoii BbicoTe h 1aBnenue Bo3ayxa cocrapisieT 75% OT qaBjeHUs Ha
yposHe Mopsi? TeMreparypy Bo31yXa cHHTaTh NOCTOSAHHON U paBHOH t = 0° C.
Haiitu cpepsioto Juinny ¢Bo0o 1HOTO 1ipodera {(A) MoseKys yriaeKHeIoro raza
npu Temnepatype t = 100° C v naBnenuu p = 13,3 Ila. luameTtp mosekyn
yriekuciaororazad = 0,32 HM.



7. Halitu cpeaHee yucIo CTOIKHOBEHHH (V) B € IMHUIY BPEMEHH MOJIEKYJI
yriekucaoro rasa npu remrieparype t = 100° C, ecau cpeansis alivnHa
cBoOoiHOrO nipobera (A)= 870 mMkM.

8. Bo ckoibKO pa3z yMEHBIINTCS YHCIO CTONKHOBEHHIT (V) B €IMHUIY BpEMEHH
MOJIEKYJI IBYXaTOMHOI'0 ra3a, ec/ii 00beM rasza aaiuadaTHueCKH YBEJITUYUTE B 2
pasa?

9. HaiiTn Maccy m a3ora, nporuesuiero Belieactsue 1updy3uu uepes rmioajgky
S=0,01 M 3a Bpems t = 10 ¢, ecsiu IrpaIMeHT MJIOCKOCTH B HalpaBJIeHUH,
MepreHANKyJISpHOM K Tiowazke, Ap/Ax = 1,26 kr/m*. Temneparypa azora
t=27° C. Cpennsst jJuiHa cBoOoIHOTO TIpodera MosieKysT azora (A1) =

10 MKM.

10.Kakoii HaudosblIel CKOPOCTH V MOJKET JIOCTHYB J0KAeBast Karuist IHaMeTpoM
D = 0,3 mm? [lnametp monekyn Bozayxa d= 0,3aM. Temrneparypa Bo3jiyxa t =
0° C. Cuurars, 4TO /I IOXKAECBOH Karuii cripabeutiB 3akoH CTokca.

3aganue Ne3. DjiekTpo/IHHAMHKA

I. Kakoit MUHUMaNIbLHBIN 3aps/1 q HYKHO 3aKperuTh B HH)KHEH TOUKe
cheprueckoit mojocTH paaryca R, 4ToObI B mosie TAKecTH HeOOMBIIOH apuK
Macchl m M 3apsaa () HaxoAWICcs B BEpXHEH TOYKE MOJOCTH B MOJTOKEHHH

YCTOHUMBOIO paBHOBeCHS !

[§]

Ha puc. 1 A4 — 3apstxkeHHast 6ecKoHeYHas 110CKOCTh

H B — OJHOMMEHHO 3apsiKeHHbI apuk ¢ maccoi m = (0,4
MI H 3apsajioM g = 667 nKu. Cuna HaTsKeHHUsl HUTH, Ha
KoTopo# BUcHT wapuk, 7 = 0,49 mH. Haiitn
MOBEPXHOCTHYIO MIOTHOCTD 3aps/la ¢ Ha TJIOCKOCTH AA.

SANRURRR RN AN S

beckoneyHO ATMHHBIA TOHKHH MMPOBOJAHUK PABHOMEPHO 3apsiiKEH C JIMHEHHOM
roTHOCThO 10-9 Ki/em. HakliTi HanpsykEHHOCTH M MOTEHITHA
IEKTPHUECKOrO 110JIs1 HA paccTostHUM =10 ¢M OT npoBoja.

4. DNeKTpOH, Mpoias B IJIOCKOM KOHAEHCATOpe MYTh OT OJHOM MITACTHHBI J10
Apyroi, npuodperaet ckopocth v = 106 M/c. PacctosiHue Mexy
rutactuHaMu d = 5,3 MM, Halkit pasHocTs noteHimanoB U Mexy

('S

2
B



MNIaCTHHAMH, HAIMPAXKCHHOCTDb E DJIEKTPUYECCKOI0 ITOJIA BHYTpPH KOHACHCATOpA
U TTOBECPXHOCTHYHO IMJIOTHOCTD 3apsjga ¢ Ha IMJIaCTHHax.
ﬂBa rnapajujieJibHO COCJIMHCHHBIX 3JICMCHTA C

onuHakoBbiMU DJIC €&, = €, = 2 B v BHyTpeHHUMH —I|7—
conporuBieHusmMr rl =1 Om u r2 = 1,5 OM, 3aMKHYTBI Ha I -
BHellIHee conpoTuBiaeHue R = 1,4 Om. Haiitu Tok B ’
Kax<J10M U3 JIEMEHTOB M BO BCEH LEIH. s

g -

M3 npososoky jiMHol £ = | M ciesiana kBajpatHas pamka. [lo pamke teder
Tok /= 10 A. HaliTu Hanps»)keHHOCTh f{ MarHUTHOTO M0JI1S1 B UEHTPE PaMKH.
Karymika nnunoit (=30 cm umeer N=1000 BuTkoB. Haittu HanpsixenHocts H
MarHUTHOTO IOJIS BHYTPH KaTYILKH, €CJIU 10 Hell MpoxXoauT Tok [=2 A.
JlnameTp KaTylK1 CUHUTATH MAJIbIM 10 CPaBHEHUIO C €€ JJIMHOM.

B oaHopoaHoM MarHuTtHOM mosnte ¢ MHAYKuMed B= 0,5 Tn aBuxercs
paBHOMepHO MpoBOAHUK AMHHOA (= 10 cMm. [lo npoBoanuky TeueT Tok / = 2 A.

CkopocTh  JABWXKeHHUs  npoBoaHukav= 20 cm/c W HanpaBieHa
MEeprneHaANKYJIIpHO K HanpaBleHMI0  MarHutHoro  nousis.  Haiitu
paborty A nepemeleHus npoBoaHuKa 3a Bpemsat= 10 ¢ W MowHOCTH P,

3aTpayveHHY0 Ha 2To nepemelenne. HalTu MHAYUMpPOBaHHYIO B IPOBOHUKE
L

JIBa npsMONMHENHHBIX OECKOHEYHO JUIMHHBIX [POBOJAHUKA PaCIONOKEeHbI
napaJjiesnbHo Ha paccrosiHuu d=10 cm apyr ot apyra. [lo npoBogHHUKaM TeKyT
toku [=],=5 A B nNpOTHBOMNONOXKHBIX HanpasieHusx. Haiitu moaynes wu
Halnpagl/leHHe HaNpsKeHHOCTH H MarHMTHOro nois B To4yke, Haxosllecs Ha
paccTosHUK a=10 cM OT KaK10r0 NpoBO/IHHUKA.

3asanune Ned, Ou3zuka koJ1edaHHH U BOJIH

I

2

HanucaTts ypaBHEHHE TrapMOHHYECKOTr0 KOnedaTe/IbHOTO ABHKEHHUS C
aMIIMTy 10 A = 5 cM, eciu 3a BpeMsi t = | MuH coBepiaetcs 150 kosnebanui
v HavajbHas Baza kosedanuit @ = /4. HauepTuTh rpaduk 3TOro ABUKEHHUS.

. AMIIIUTY/1a rapMoOHHYecKoro Koiebanua A =5 cM, nnepuon T =4 ¢. Haiitn

MAKCHMAJIbHYIO CKOPOCTh Vi, KOJEOIOLIEHCS TOYKH U €€ MaKCHUMallbHOe
YCKOPEHHE a)qy-

. ApeomeTp Maccoit m=0,2 Kr ruraBaeT B KHIKOCTHU. ECiiu nmorpy3uTsb ero

HEMHOTO B )KMJIKOCTb W OTNYCTHTb, TO OH HA4YHET COBEpLIATh KoJedaHUs ¢
nepuoaoM T=3.4 c. Cuuras kosebGaHUs He3aTyXalUIMMH, HAHTH JIOTHOCTh
KHJIKOCTH P, B KOTOPO# MnuiaBaeT apeometp. /lnameTp BepTHKalIbHON
HMIIMHAPHUECKOH TpyOKH apeoMeTpa d=1 cm.

. I'lpu momoum sxonora uzmepsiiack riryouna mops. Kakosa Obliia rinyOuna

MOpsi, €CJTH MPOMEKYTOK BPEMEHHM MEK/ly BO3HUKHOBEHHMEM 3BYKa M €0
NMpHEeMOM oKasalncs paBHbIM t = 2,5 ¢? CxkaeMocTh Bofbl f = 4,6 -
1071° MTa™!, naoTHOCTH MOpcKoit Boabl 1,03-10° kr/m”.

(8]
(8]
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. Haiiti cxopocTh ¢ pacnipocTpaHeHHs! 3BYKa B Me/IH.

6. KosiebarenbHblil KOHTYP COCTOUT U3 KoHaeHcaTopa eMKocThio C = 25 HD u
KaTylwKkH ¢ UHAYKTUBHOCTbIO L = 1,015 I'n. OOKknaaku koHaeHcaTopa UMEIOT
3apsn q = 2,5 mxKin. Hanucares ypaBHeHue (¢ UMCTOBBIMH KO UIIHEHTaMN)
U3MeHeHHs pasHocTH norenuuanos U Ha oOknaakax KoHJaeHcaTopa U Toka [ B
uend. HaiiTu pasHOCTb NOTEHMA/IOB Ha 00KJIa/IKaX KOHASHCATOpa U TOK B
uernu B MomeHTsl Bpemenu T/8, T/4 v T/2. TlocTpouTs rpaduku 3THX
3aBUCUMOCTEH B Mpejiesax OHOro Mnepuo/a.

7. KonebaTtenbHbli KOHTYP COCTOUT M3 KOH/AeHcaTopa eMKoCcThio C = 2,22 HD u
KaTywku JuinHoi | = 20 ¢cM 13 Mmeanoi npoBosoky auametpom d = 0,5 mwm.
HaiiTn siorapudmuueckuii jekpemenT 3atyxanust N kojieOaHHi.

8. Karymka nmno 1=25 em u paguycom r=2 cM umeeT ooMoTky 13 N=1000

BUTKOB MeJIHOH MPOBOJIOKH, MJIOLIa/b [TOTIEPEUYHOr0 CEUYEHUsl KOTOPOH =1

mm®. Karyiika BkjloueHa B uenb nepeMeHHoro toka yacrotoi v=50 I'u. Kakyto

4acTh MOJHOTO COMPOTHBICHUS 7 KaTYIIIKH COCTaBIseT aKTUBHOE

conpoTHBacHHe R U MHAYKTHBHOE CONPOTHBIIEHHE X, 7

Pasznen 5. BosinoBast onTHKA

8

(R ]

B onbite IOHra orepcTHs ocBeniaanch MOHOXpoMaTHUeCKUM cBeTOM (A= 600HM).
Paccrosnne mexay orsepctusiMu d = 1 MM, pacCTOstHUE OT OTBEPCTHI /10 3KpaHa
L = 3 m. HaliTi nonoxeHue Tpex nepBbiX CBET/BLIX MMOJIOC.

. B onbiTe ¢ 3epranamu Mdpeneltst paccTosiHue MEK/1y MHUMBIMH H300paKeHUSIMH

ncrouHuka csera d = 0,5 mm, pacctosinue 1o skpana L = 5 M. B 3enenoM ceete
MOJIYHHITHCh HHTEep(EPEHIIMOHHBIE MOJIOCHI, PACTIOIOKEHHbBIE Ha PACCTOSAHHUM | = 5
MM Jpyr oT Apyra. HaiTu 1inHy BoJiHbI? 3€J1eHOT0 cBeTa.

. YcraHoBKa Juis nojydyeHus KoJen HoloToHa ocBeliiaeress MOHOXpOMaTHYECKHM

CBETOM, I1a/1al01IMM 10 HOPMaJIM K MOBEPXHOCTH MiaacTHHKU. HabnoneHue
Be/JeTCs B OTPaKeHHOM cBeTe. Pajinychl ABYX COCEHUX TEMHBIX KOJIEL PaBHbI Iy =
4,0 MM U 1) = 4,38 Mm. Paguyc kpuBM3HBI JIMH3BI R = 6,4 M. Haiitu nopsiikoseie
HOMepa KoJiell ¥ AJIMHY BOJIHBI? Majarollero ceera.

. Ha Mb11bHY1O0 nleHKy najaet OeJiblil ¢BET 1101 YrjoM o = 45° K NoBEepXHOCTH

riéHku. [lpu kakoll HaumMeHbLIel ToNMHE /1 MIEHKH OTpaXKeHHBIE JIyUu OYyT
oKpaueHsl B xenTeld uBet (A = 600 Hm)? [TokaszaTesns npeaoMaeHUs: MbIIEHON
BOAbl 1 = 1,33.

. Halitu paaunycel ry nepsbIX 1t 301 Mpenelts, eciii pacCTOAHUE OT UCTOUHHKA

CBETa JI0 BOJIHOBOI MOBEPXHOCTH @ = 1 paccTosiHME OT BOJTHOBOH MOBEPXHOCTH
10 TOYKH HaOmoaeHust b = 1 m. JlnmHa BosiHbel ceeta A = 500 HMm.

. Ha nudpakumonHyto peteTky HopMalibHO MMajaeT My4yoK ¢BeTa OT pa3psiaiHOM

TpyOKH, HANOJHEHHOH resiem. Ha kakyto THHUIO 7, B CIIEKTpe TPEThEro nopsaka
HaKJ1a/lblBaeTCs KpacHas JIMHUA rejids (A= 670 HM) crieKTpa BTOPOro rnopsaka’?

. 3putenbHas Tpyda ronnoMerpa ¢ AMdpakuHOHHOH peleTKoi mocTapaeHa rnoj

yrioM A = 20 k ocu kontumaropa. I'lpu 3Tom B nofie 3peHus TpyObl BU1HA
KpacHas JINHUs cneKkTpa reaus (A, = 668 nm). Kakosa nocrosiinas d
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JUPPaKIIMOHHOM pelleTKH €ClIM TI0J1 TeM K€ YITIOM BUAHA W CHHSAS TUHUS (A .
447 um) Oosee BeIcoKoro nopsiika? Haubonbuimii nopsaok cnekrpa, KOTOpbIM
MO’KHO HaOJII0aTh NPH NOMOILHK pelleTkH, k = 5. CBeT nagaeT Ha peuieTky
HOPMaJILHO.

. Haiitu yron i[5 1noaHo# nosisipusauuu mpu oTpakxeHUH CBeTa OT CTekIa,

rmokasarelb IpejioMIeHus Kotoporon = [,57.

. JIy4 cBera npoxoauT uepes KUAKOCTh, HAMTYIO B CTEKJISTHHBIN (n = 1,5) cocy, U

oTpaxaercs oT Ha. OTpaskeHHbIH 1YY TOJHOCTHIO MOJSIPU30BAH MPH TAJIEHUS €ro
Ha JIHO cocyaa noa yrioMig = 42°37'. Haittu nokaszatesb mpenoMiIeHUs
KuAKocTH. [Ton kKakuM yriiom | JoJKeH najaTh Ha IHO COCY/la Jiyd cBeTa, Uy IIHH
B 9TOH JKMJKOCTH, YTOOBI HACTYIHIIO MOJIHOE BHYTPEHHEE OTpaKeHue?

3ananune Ne6. KBantoBas pusnka. AtomHasi puzuka

[§e]

J

. Kakyto mouHocTs N uznydenus umeer Connue? Manyuenue CoslHLA CHHTATD

OJIM3KUM K M3JTy4eHHI0 adCOIOTHO YepHoro Tena. TeMnepaTypa moBepXHOCTH
Conuua T = 5800 K.

. Anamerp BosibhpamMoBOi crimpanu B aneKTpudeckoit nammnodke d = 0,3 MM, uiMHA

cniupanu | = 5 em. Ilpu BKItOyeHUH nTaMrovku B ceTh Hanpsbkenwem U =127 B
yepes namnouky tevet Tok [ = 0,31 A. Haiitu remneparypy T cnupanu. Cuurars,
UTO 10 YCTAHOBJICHWH PABHOBECUS BCE BbIACIIAIOLLICECS B HUTH TEIUIO TepseTcs B
pesyibTare u3nydeHns. OTHOIIEHHE YHepreTHUECKUX CBETHMOCTeH BoJib(hpama u
a0COTIOTHO YepHOTro Tena A JaHHo#i Temnepatypel k = 0,31.

. Temnepatypa T abcontoTHO YyepHOro Teja U3MeHuIach npu HarpeBanuu ot 1000

10 3000 K. Bo ckonbKko pa3 yBeauuuiach Npu TOM e€ro dHepreTHyeckas
ceTmocTb R,? Ha ckonbKo M3MeHMIIach AJIMHA BOJIHBI, HA KOTOPYIO MPUXOJIHTCS
MAaKCHUMYM CIIEKTPaIbHON MJIOTHOCTH YHepreTuyeckoi ceetumoctu? Bo ckosbko
pa3 yBeJIMYMIach €ro MakCUMallbHas ClieKTpalibHas III0THOCTh YHEPreTHYECKOH
CBETUMOCTH I'h?

. DNEKTPOH HAXOAUTCS B OJIHOMEPHOH MPSIMOYTOJIbHOH MOTEHUHAILHON IMe ¢

abCOJIFOTHO HEIPOHHUIIAEMBIMH CTeHKaMH. HalTH IUMPUHY MBI, €C/IH pa3HOCTb
SHEPrUH MEXAY YPOBHSIMU ¢ N; = 2 U n, = 3 cocraBnser AE = 0,30 3B.

. C Kako# CKOpPOCTbIO V JIOJIKEH JABUIAThCS JIEKTPOH, UTOOBI €0 UMITYJILC ObLI

paBeH UMMYyJbcy (OTOHA ¢ AMMHOM BosHBI A = 520 HM?

. IIpy BBICOKHX 2HEPrUsX TPYAHO OCYILECTBUTh YCIOBUS JUIS U3MEHEHMUS

DKCMO3UIIMOHHOMN /103bl PEHTT€HOBCKOTO ¥ raMMa-H3IyuyeHHH B peHTreHax,
MIOITOMY J0MYCKaeTCs MPUMEHEHHUE PEHTIeHa KaK eIMHUIbI 103bI JUISl U3NTYyYeHHH
¢ oHepruei KBaHToB 10 A= 3 M»B. Jlo kakoi npe/iesbHONH JUTMHBI BOTHbI
PEHTIeHOBCKOTO U3MIYYEHUSI MOKHO YIIOTPeOIsITh peHTreH?

. PeHTreHoBCKHe JIydH ¢ JUIMHOH BOJIHBI Ag = 20 MM HCTBITBIBAIOT KOMIITOHOBCKOE

paccesHue noa yrinom @ = 90°. Halith usmenenue A4 JTHHBI BOJTHBI
PEHTreHOBCKUX JIydel nMpu paccestHUU, a Takke aHepryuio W, 1 UMIyJibe
3JIEKTPOHA OT/Ia4uH.
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8. HaliTu HanbGonbu1yto ATHHY BOJHBI Ay B YIBTpadUONETOBOM 00J1aCTH CrieKTpa

BoJ10poaa. Kakyto HAaMMEHBUIYIO CKOPOCTh Vi, JTOJIKHBI UMETh 3JIEKTPOHBI, YTOObI
MpH BO30YKJEHHUH aTOMOB BOJIOPO/IA Y/IapaMH 3JIEKTPOHOB MOSBUIACH 3Ta JTHHUSA?

9.6.2 [lpumepHblii mnepevyeHb BONPOCOB Ui TNPOBEIEHUsS] TEKYIIEro

KOHTPOJIA YCIIEeBAEMOCTH ITO J]ﬂﬁopaTOprlM JAHATHAM

JIP Nel Teopust norpetnocteit. [poctefitue nsmeperus

B O R R

e S L8 i

g,

Yro naspiBaeTcs uzMepeHueM (PU3HYECKONH BEJTHYHUHBI?

Kakoe u3mepenue HazbIBaeTCs MPsSMbIM?

Yro HazbiBaeTcs AeHCTBUTENBbHBIM 3HaYeHHEM (DH3MYECKONH BEJIMYHHDBI?
YUto HaszbiBaeTcs aDCONIOTHON, OTHOCUTEILHOM MOrpeIIHOCThIO H3MepeHHus?
[Touemy BO3HMKAIOT NOIPEIHOCTH U3MEPEHHNA?

Yro Takoe abcostoTHas NMOrpeHoCTh?

UTo Takoe OTHOCHUTEIbHAS MTOTPEIIHOCTD?

YTo Takoe JloBepUTEIbHBIN HHTEpBA?

Kak npousBoasT okpyrieHue 4uca0BOro 3Ha4eHHUsl CpeiHEro
apudmeTHyeckoro?

CKOJIbKO 3HAYalIUX UH(P OCTABISETCS B OKOHYATEILHOMN 3aMCH MOTrPeIHOCTH
pe3yJibTata W3MepeHus?

10.Kakoe u3mepeHHe Ha3bIBACTCS KOCBEHHBIM?
I 1.Kak onpenensercs norpeliHocTh pe3yinbTaTOB KOCBEHHBIX H3MEPEHUH?

JIP Ne2 HccnenoBanue ¢BOHCTB NOJISIPH30BAHHOTO CBETA

o

[S]

N

Kakue cBeToBBIC TyUyH HA3bIBAIOT: @) €CTECTBEHHBIMH; O) MONSIPU30BAHHBIMH; B)
YACTHYHO MOJIPU30BAHHBIMU?Y T') MIOCKO-TIONASPH30BAHHBIMH; J1) DJUTUIITHYECKH
MOJIIPU30BAHHBIMH; B) MOJSIPU30BAHHBIMH 110 KpYTy?

Kakyro BeJlMuMHY Ha3bIBAKOT CTEINEHBIO MOJISIPHU3aLMH cBeTOBOro ayda? Yemy
paBHa CTereHb NOJISIPU3aLMm: a) eCTECTBEHHOI0 J1yda; 0) MJ10CKOo-
[OJISIPU30BAHHOIO J1yua?

Kakoii npubop Ha3biBaeTCs MospU3aTOPOM, aHATU3ATOPOM?

M3o00pasute pacnosioxkenue jgyUuei B ciydae rnojydyeHust MmiocKo-
MOJISIPU30BAHHOIO CBETA MPHU OTPaXeHUH OT AudiekTpuka. Kakoil U3 ny4eii B
ITOH CXeMe: a) eCTECTBEHHBIN; 0) 4aCTUYHO MOJISIPU30BAHHBIN; B) IMJIOCKO-
MOJIIPU30BAHHBIN?Y

Cdopmynupyiite 3akoH bptoctepa. [Ipr KakoM COOTHOIIEHHH YIJIOB MaJIcHUS H
[IPEJIOMIICHHS CBETOBOIO JIyya HabJItoAaeTcs MoJHas Mnoiaspu3aius cBeta rnpu
OTpa’KeHHUH OT AUdJIeKTpUKa?

B 4eMm 3akinouaeTcs siBlieHHe JIBOMHOTO JIyHelpeaoMIeHHS U Kak OHO
oObscHsieTcs? Kakoe HarpaBieHue B KpUCTAJIe Ha3bIBAeTCs ONTHYECKOH 0ChO?
Cdopmynupyiite 3akoH Mamoca.



9.6.3 IlpumepHblii nepeyeHb BONPOCOB K 3a4eTy ¢ OUEHKOH st
NpPOoBe/eHUsI IPOMEKYTOYHOTO KOHTPOJIS 110 AUCHHILIHHE

Mexanuka
1. OcHoBHbIE TMOHATHA KHHEMATHKH TOCTYNATebHOIO JABMIKEHHUS:

CKOPOCTb, YCKOPEHHE, TPAeKTOPHUS, TYTh, IEHTP Macc. CUCTEMBbI KOOP/IMHAT.

2. Bpaulatenbnoe asuxenue. lleHTpocTpeMuTenbHOE (HOpMaibHOE)
YCKOpeHHeE, YII10Bas CKOPOCTh, YIJIOBOE YCKOPEHHUE, paAuyC KPUBH3HBI.

2. Jlunamuka. Marepuanshas Touka. Cwuna. Macca. HMwmnynbe.
Muepunanbhblie cuctembl oTcuéra. 3akoHbl HeloToHa.

4. [1-o#1 3akoH HeroToHa. 3aKkoH coxpaHeHHst UMITYJIbCa.

5. PeaktusHoe aBuxkenue. YpapHeHHe ABMIKEHMS Tella C MEpPeMEHHOM
MacCo.

6. bnusko- m  panpHomeHcTBytowMe cuibl. Cusbl  TpeHusi. Cuiibl
YIPYrocTH. 3aKOH BCEMHPHOTO TATOTEHHS.

¥ Kocmuueckue ckopocTH.

8. Pabora. Kwunernueckas W mNOTeHUHATbHAs JHEPrud. 3aKOH
COXpPaHEHUS MEXaHHUYeCKON YHEPTrHH.

9. [lenTpaneHelil yaap.

10. OcCHOBHOM 3aKOH JIMHAMWKA BpallaTebLHOrO JBHIXKEHHS. MOMeHT

cuiibl. MomenT umnyiibca. MomenT unepunu. Teopema [Moiirenca-I1Ireiinepa.
1L Kunernueckas sneprus Bpararolierocs resa.

12. 3aKOH cOXpaHEeHHMs MOMEHTa uMIlyjbca. [ mpockor.

13. ["apmonunyeckne konebanus M MX  napaMmeTpbl.  YpaBHEHHs
KoJIeDaHui MPYKMHHOrO, MaTeMaTHYECKOro H (PU3NYECKOro MasTHUKOB.

14. CoOcTBeHHbIE M BBIHYKJACGHHBbIe  KolleDaHUs.  3aTyxarolue
konebanns. Pe3oHaHc.

15. [lpunuun otHocuTenbHocTH [anuies. lloctynarsl crneuuanbHOM
TEOPHUH OTHOCHTEIILHOCTH.

16. [lpeoOpaszoBanus  Jlopenua. OTHOCUTENLHOCTH  PACCTOSSHUH U
NPOMEKYTKOB BPEMEHH,

1% CBsI3b Macchl U DHEPIHHU,

Tepmoiuamuka

18. M3onpotiecchbl. 3aK0HbI H1€aIbHBIX Ta30B

19, MonekyspHo-KHHeTHYecKass  Teopusi  (OCHOBHBIE  I1OJIOKEHHS).
3akon ABorajipo. YpasHenue Knaneipona-Knaysuyca.

20. Pacnipenenenne MakceBesuia Monekyan 1o ckopoctam. CpenHss
ckopocTb. Cpe/iHsist KBaJapaTHYHas CKOPOCTb.

21. bapomerpuueckas dopmyna. Pacnipenenenue bonbimana.

22. Judpdysusa. Buyrpennee tpenue. TenmonpoBogHOCTE. YpaBHeHuS
JUTSL OMTUCAHHSI DTHUX TTPOIECCOB.

23. Tennoémkocts 1 e€ BUibl. Dopmyna Maliepa.
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24. [lepBoe Hauano TEpMOJMHAMHUKH.

25. Annabdbatuueckuil npouecc. ®opmyna Ilyaccona. Pabora B m30- u
aauadaTHYECKHUX ITpolieccax.

26. MounekynspHo-kuHeTHYecKass  Teopus  Teruioémkoctu.  CTerneHu
CBOOO/IbI.

2. Kpyrosbie npoueccsl. Lnki Kapno.

28. CratrcTHyeckuit embica suTponun. @opmyna Knaysuyca.

29, Bropoe Hauano TepMOIHHAMHUKH.

30. Peanbubie rasel. Msorepmbl  Dunproca. VYpasuenuwe Baw-nep-
Baasbca.

31. Dddexr Lroyns-Tomcona. CxmkeHue ra3os.

32. Kunkoctu. [ToBepxHocTHoe HaTsikeHue. Mopmyna Jlannaca.

5.3, CrpoeHue TBEPABIX Tell. DHEPrusi MOJICKYJl raza, >KMAKOCTH H

TBEPJOTO Tela.

9.6.4 IlpumepHsblii nepevyeHb BONPOCOB K HK3aMeHy JUIS TpoBedeHHs
NPOMEKYTOYHOI0 KOHTPOJIS 10 AHCUHIIHHE
DIIEKTPOIMHAMUKA

3akon Kynona.

HanpsikeHHOCTb 37IEKTPUYECKOTO MO,

DaeKTpuueckoe nosie. HanpsikeHHOCTD 1o,

[IpuHIMN cynepno3niMK 2NeKTpUUEeCKUX MoJei.

[ToTox Hanpsbkennoctu. Teopema Octporpaackoro—Iaycca as

9I1EKTPOCTATHYECKOIO M0JIs B BAKyyMe.

6. Pabora, coBepiuaemasi CM/1IaMH 3JIEKTPOCTATHUECKOTO 10181 MTPH
repemMeleHH B HeM JICKTPHYECKOoro 3apsija.

7. TloTeHuman 31eKTPOCTATUHUECKOrO MOJIs.

8. Ilpumepsbl npuMeHeHus Teopembl Octporpaackoro—I aycca Kk pacuery
EKTPOCTATHUECKHX T10JIEH B BaKyyMe.

9. JIMnoJibHbIE MOMEHTbI MOJIEKYJI AMJICKTPHKA.

10.ITonspuszanms THIEKTPUKOB.

I 1. Teopema Octporpaackoro—I aycca . a7 371€KTPOCTATUYECKOT O M0JIs B
cpene.

12.YcnoBust Ui 2J1€KTPOCTATHYECKOTO 015 HA FpaHuLe pa3zena
M30TPOIHBIX JHAJIEKTPUYECKUX CPel.

[3.IlpoBOAHHKH B 2JIE€KTPOCTATUHECKOM MOJIE.

[4.271€KTPOEMKOCTh YEIHHEHHOTO NPOBO/IHUKA.

15.B3anmHas emkocth. KoHaeHcaTopsl.

16.DHEprus 3apsKeHHOTo NPOBO/IHHKA W JIEKTPHUECKOrO MOJIs.

I 7.ITonsiTHe 00 2JIEKTPHUYECKOM TOKE.

18.Cuna ¥ NI0THOCTH TOKA.

19.0cHOBBI K1aCCHYECKOH 2JIEKTPOHHON TEOPHUH 3JIEKTPOINPOBOJHOCTH
METaJlJIOB.

20.CTopOHHHE CHIIBI.
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21.3akonbl Oma u JIxoyas—IJleHua.

22.TlpaBuna Kupxroda.

23.3akonbl anextposusa Dapanes, DNeKTPOJUTHYECKAS THCCOLHALINS.

24. ATOMHOCTD 2JIGKTPUYECKHX 3apsi0B.

25.9neKkTposiuTHYecKasl MPOBOAUMOCTD KHUJIKOCTEH.

26.21eKTpONpoOBOIHOCTD ra3oB.

27.TloHsiTHE O pa3MYHBIX THIIAX IA30BOTO pa3ps/ia.

28.HekoTopble cBe/IeHHS O MJIa3me.

29.MaruutHas unaykuus. Cuna Jlopenua.

30.3akoH Amnepa.

31.3akon buo—CaBapa—IJlannaca.

32.Hexoropsble npocreiiine npuMepbl MarHUTHBIX T10JI€H B BaAKYyMe.

33.MaruuTtHoe B3aUMOJeHCTBHE MPOBOJAHHKOB ¢ TOKaMH. KOHTYp ¢ TOKOM B
MarHUTHOM I10J1€.

34.3aKOH MOJHOrO TOKA /U1 MArHUTHOTIO 10JI1s1 B BAKYYME.

35.MaruuTtHeii notok. Teopema Octporpaackoro—I aycca Ui MarHUTHOTO
MmoJist.

36.Pabora nepeMelleHHsI NPOBOJAHHUKA C TOKOM B IIOCTOSSHHOM MarHUTHOM
rnoJie.

37.JIBuKeHune 3apsHKEeHHbIX YaCTHIL B ITOCTOSIHHOM MarHMUTHOM MoJIe.

38.Asnenune Xonana.

39.V nennHblit 3apsaa yactull. Macc-crieKTpoMeTpHsi.

40.YcKopuTelln 3apssKeHHbIX YacTHLL.

41.MaruuTHble MOMEHTBI IJIEKTPOHOB U ATOMOB.

42.ATOM B MarHUTHOM TMOJIE.

43./luamMarHeTMKH M napaMarHeTHKH B MarHUTHOM MOJIe.

44 .MarnuTHoOE 110J1€¢ B BELIECTBE.

45.MeppoMarHeTHKH.

46.YcnoBus 4711 MArHUTHOTO MOJIA HA FPaHMLIE pa3jenia U30TPOIHLIX cpe/l.
MarsuTHble LenH.

47.OcHOBHOH 3aKOH 2JIEKTPOMAarHUTHOH UHAYKLIMH.

48.51BneHue caMOMHYKLHH.

49.B3auMHas UHIYKLUHS.

50.2OHeprus MarHUTHOTO MOJIS B HepeppOMarHUTHON H30TPOITHOM cpeje.

51.3aKOH coXpaHeHMs FIHEPTrUU 711 MArHUTHOTO M0JI B He)eppOMarHuTHOMH
cpene.

52.001uas xapaktepucTuka Teopuu Makcaesuia.

53.lleproe ypaBHeHue Makcgeua.

54.Tok cmeuleHus. Bropoe ypaBHeHue Makcpenna.

55.Tpetbe 1 ueTBepTOE YpaBHeHUs MakcBela.

56.1lonHas cucrema ypasHeHuit MakcBena /uisl 3J1€KTPOMarHUTHOTO MoJIs.

KoneGaHus 1 BOIHEI
57.I'apMoHHyecKue KosiebaHus.




58.MexanHueckue rapMoHHYecKue KonebaHus.

59.CB00OOIHBIE TAPMOHHYECKHE KOJeOaHUs B 3JIEKTPHUUECKOM
KosiedaTebHOM KOHTYpE.

60.Cio)KeHHe rapMOHHYECKUX KoeOaHHH.

61.3aryxarouiue konedaHus.

62.BbIHyXK/1eHHbIE MeXaHUYeCKHe KoleOaHHs.

63.BbiHyKAeHHbIE dJIeKTPUUIECKHE KoTeOaHusl.

64.IIpoonbHble U NonepeyHble BOJIHLI B YIPYToi cpeje.

65.YpaBHenue Oeryiuei BoJHbI.

66.Ma30Bas CKOPOCTb U IHEPTHs YIIPYTUX BOJH.

67.1lpuHuun cynepno3uumu BosiH. ['pynnoBas cKopocTh.

68.Uurepdeperuus BoH. CTOSYHE BOJIHDI.

69.2¢pdext Jlonnepa B akycTuke.

70.CBojicTBa 2MeKTPOMarHUTHbIX BOJIH.

71.DHeprus 31eKTPOMarHUTHbBIX BOJIH.

72.M3nyvyeHHe 3J1eKTPOMArHUTHbIX BOJIH.

73.111kana 371eKTpOMarHMTHbLIX BOJIH.

74.0TpazkeHue U NpeoMiIeHHe d1eKTPOMAarHUTHBIX BOJIH Ha TPaHHIIe
paszena IBYX IHAJIEKTPUYECKHX Cpell.

75.9¢dexr Jonnepa a5st 31€KTPOMarHUTHBIX BOJIH.

Onruka

76.3aK0OH NPAMOJUHEHHOrO paclpoCTpaHeHHs CBETA. 3aKOH HE3aBHCHMOCTH
CBETOBBIX Jly4del. 3aKOH OTpakeHHsI CBeTa. 3aKOH IIpe/IOMJIEHUs CBeTa.
3akoH oOparumocTH cBeToBbIX JiydeH. [lokaszarenb npenoMiieHus.
[Tosnoe BHYTpeHHee oTpaxkeHue.

77.Teopust ucrevyeHus, BOJHOBas TEOPHS. 3aBUCHMOCTb MEXK/1Y [oKa3aTesiem
NpPeOMIJIEHHUS] U CKOPOCTBIO CBETA B BELIECTBE.

78. Ilpunumn @epma. OnTuyeckas JUTMHA MY TH.

79.Cxopocth cBeTa. ACTpoHOMHYecKHe HaOmoaeHus Pémepa. OnpeneneHue
CKOpOCTH cBeTa no adeppauuu ceeta bpennn. Onsit @uzo. OnbiT Pyko
1 ®uzo. OneiT MaiikenbcoHa.

80.CBeToBOH MOTOK. OYHKLHSA BUJIHOCTH.

81.DoTomMeTprUyecKHe BETMYMHBI U UX €1MHHLLbI.

82.0cHOBHBIE MOHATUSL M OMNpeJeNeHuss (TFOMOUEHTPUUECKHH TYYOK,;
acTUrMaTuH4eckas  pa3HOCTb,  TOYEYHOE  WIM  CTUICMaTHYecKoe
u300pakeHue; 1eHCTBUTEIbHOE U MHUMOE M300paKeHUs; CONpPSKEeHHbIE
TOUKH; MPOCTPAHCTBO MPEIMETOB W MPOCTPAHCTBO H300pakKeHUH).

83.llentpupoBannas  onTuyeckass  cucrtema.  @oxkycwl.  DokajbHbIe
njaockocTH. JlunelHoe yBenuueHue. [7aBHble TOYKHM M [JIaBHbIE
rmockoctH. Onrtudeckas cuna. @opmyna HeroToHa.

84.1lponoapHoe yBenudeHue. VYrinoBoe yBeaudeHwe. CBi3b MKy
JTUHEHHBIM, MMPOJOJIbHBIM M YIJIOBBIM YBEJIHYEHHUSMH.
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85.CriokeHue ontuueckux cucreM. OnTHYeckas cucTeMa CyMMapHON
cucTeMbl. PopMya KapMHAIBHBIX TUIOCKOCTEH CyMMapHOR CHCTEMBI.

86.l1pesomnenne Ha cdepuueckoit nosepxHocTu. IlapakcuasibHbie Jy4u.
Teopema Jlarpanxka-I'ensMmrosbua.

87.JIunza. ToHkas nuH3a.

88.Ilorpemnoct onTuyeckux cucreM. OnTHyeckue npuoopsI.

89.CseroBas BosiHa. MHTeHCcHBHOCTH cBeTa. CBA3L MEKIY HHTEHCUBHOCTBIO
CBETA U aMIUIUTYJIOH CBETOBO BOJIHBI.

90.MuTteppepenums cBeToBBIX BOMH. [Ipoa0/KHMTENLHOCTH 11yra BOJIH.
Onrtuueckas pasHocTb xona. 3epkana Mpenesns. bunpusma Openens.

91.WUnrepdepenums MHorux BosiH. Bekropuas auarpamma. Yciosus s
rJIaBHBIX MAKCUMYMOB M HHTEp(EepPeHUIMOHHBIX MUHUMYMOB.

92 Tlpunuun IN'oiirenca — Mpenens.

93.30nb1 Ppenesns. OBOCHOBAHUE ¢ TOUKH 3PEHHUST BOJIHOBOW ONTHKH 3aKOHA
NPAMOJIMHEHHOTO pacrpocTpaHeHHs CBeTa.

94 Jludpaxuus Ppenens ot npocreiiiunx nperpa.

95. Indppakuust Gpaynrodepa o 1eau U Ha KPYTIIOM OTBEPCTHH.

96./lndpakunonnas peuierka.

97.lndpakuus Ha NPOCTPaHCTBEHHOH perieTke.

98.["onorpadus.

99. lucniepcus cBera. HopmanbHnas v aHOMasnbHas AUCIIEPCHM.

100. T'pynmnoBasi CKOPOCTb.

101, Knaccuueckas s1eKTpoHHasi TEOPUs AUCTIEPCUH CBETA.
102, Tlornowenue ceera. 3akoH byrepa-Jlambepra. 3akon bepa.
103. Paccesnue cBeta. PaccesHue B MYTHBIX cpeaax.  PoaneeBckoe

paccesiHue.

104.  Tlonspu3alus cBeTa MPH OTPAKEHHHU U NIPEJOMIIEHHH HA FPaHHLe
paszjiena AByX AHUIIEKTPHUYECKHUX Cpe/l.

105.  /IBoiiHOe nyuenpesioMIeHHe.

106.  HurepdepeHuus MOAAPU3OBAHHOTO CBETA.

107.  HckyccrBeHHas onTHYecKkas aHU30TPOIIHS.

108.  Bpauenue miockocTu nonspuzauuu. 3akoH buo.

109.  TennoBoe uznyuenue. 3akon Kupxroda.

110.  3akonsl Credpana—bonbumana u Buna.

111.  ®opmyaa [Tnanka.

KBaHToBas ¢u3nka

112, dorosddext, ero Buabl. Popmyna JiHireiina s Gorosddexra.

I113.  ®dotoHbl uX 3Heprust U UMnyibe. Dpdext Komnrona.

114, Onwit JleGenena. JlaBnenne caeTa.

115, Jlnuua Bosnbl ge Bporins.

116. Tlpunuun HeonpenenéuuoctH ['eiizeHbepra.

117. Bonnosas ¢yHxuns ©  e€ Qusnueckuid cMbica.  YpaBHeHHe
[lIpenunrepa.
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118, Tynnenbubiit ahdext. DneKTpoH B NOTEHUMATLHOMN AME.

119.  Mogaens aroma Tomcona. OneiT Pezepdopna. [Tnanerapuas mojens
aToMma.

120.  Tlocrynatet bopa. BeiBoa cepuanbHoit  dopmynsl.  @opmyna
bansmepa nns cnekTpa BoJopo/a.

121.  CnoHTaHHOe M BbIHYX/JAeHHOe u3nydeHue. [IpuHuun padotsl
J1a3epoB.

122, Buasl nazepos. [Ipunuun paboTsl rejnit-HeOHOBOrO, pyOMHOBOIO U
MOJIYNIPOBOAHUKOBOIO J1a3€POB.

SlnepHas dusmka.

123, EcrecTBeHHas paaHOaKTHBHOCThL M ed 3akoHoMepHocTH. Ilpasuia
cMeleHus. YpaBHeHus anbda- u Oeta-pacnana. [lepron nonypacnana.
124,  Peaxkumu jeneHuss U cuHrtesa. JledekT macchl M IHeprusi CBS3M.

Kpurnueckas macca.
125. DiiemeHTapHble YacTHULIbI.
26.  VoHu3upylolHe M3JIyd4eHUss U MX XapakTepucTuku. Kocmuueckue
JIy4H, UX COCTaB M XapaKTePUCTHKH.

10 MeToaHuecKHe peKOMEHIAUHH s 00Y4YalOUIUXCS 10 OCBOECHHIO
AUCHHUIIITHHBI

Msyuenue avcumiinHbl «®dusuka» opranusyercss B BHJIE JIEKLMI,
MPaKTHYECKUX 3aHATHH, JabdopaTOpHBIX paboT M camMoCTOsATENbHOH padoThl.
[Tpo1o/KHUTEILHOCTE U3YUEHUS! JUCLUMIUIMHBI — JBa ceMecTpa. YpPOBEHb H
KayecTBO 3HAHWMH O00y4alolMXCs OLEHUBAKOTCS M0 pe3ylbTaTaM BXOJHOTO
KOHTPOJIS, TEKYIIEro KOHTPOJISl YCNIEBAEMOCTH U NPOMEKYTOUYHON arTecTaluy Mo
MTOTAM OCBOECHHS JUCLMITIMHBI B BUJE 3a4€Ta ¢ OLEHKOMH dK3aMeHa.

Jlekumss — ocHOBHasg (Qopma CHUCTEMATHUECKOro, [OC/e/10BATEIbHOIO
YCTHOTO M3JI0kKeHHUs YydeOHoro marepuasna.lreHue JeKUMH, Kak [paBuIIo,
OCYUIECTBIIAETCS Hauboee MpogecCHoHaNbHO MOArOTOBJIEHHBIMH

npenojaBarensMu yaupepcuteta. OCHOBHBIMU 3a/ladyaMHU JICKIIUH SIBIISIFOTCS:

— O3HaKOMJIeHHE O00ydaloluxcs ¢ LeIAMH, 3aJayaMu W CTPYKTYpOH
M3yuyaeMoOM JMCUMUIUIMHBI, €€ MECTOM B CHCTEME HAyK M CBSI3SIMH C JIpYTUMU
JIUCIIMTTTHHAMH;

— M3JIOKEHHME KOMITJIEKCA OCHOBHBIX HAYUHbIX MTOHSATHIA, 3aKOHOB, METO/I0B,
NMPUHLIMIIOB JIAHHOH JIMCLMITIUHBI;

JleKuMM  MOTHUBUPYIOT 0Oy4YaloUlerocss Ha CaMOCTOSATEJbHBIH TOHCK W
H3yuyeHHe HAYYHOM M CrelHMaNbHOH JTMTEpaTyphl U JIPYTHX UCTOYHHUKOB 110 TEMaM
JUCUHWIUTHHBI, OPUEHTHPYIOT Ha BbISBICHHE, (OPMYJIHPOBAHHE U UCCIIEI0OBaHUE
HauboJiee aKTyalbHBIX BOMPOCOB MU TpodsieM (U3MKH. 3HAYUMBIM (BaKkTOpOM
MOJIHOLEHHON M IJIOAOTBOPHOHM paboThl 00ydYarolerocs Ha JIEKLIHH sBIseTcs
KyJIbTypa BeleHUs KoHcrekTta. Crayiuas JeklHio, HeoOXOJHMO HayuHThCs



BLIZIEJATE U (DUKCHPOBATH €€ KIKOYEBbIE MOMEHTBI, 3aMHChiBas UX Dojiee YeTKO U
BbLIEJISIS KakuM-1u0o criocodboM u3 obwero tekcra. Kpome Toro, HeoOXoMmo
Hay4YMThCsl JleJlaTh TOHSATHBIE s 00ywalolllerocs COKpalleHUs TMpH 3arucy
TEKCTa JICKIIMH U CTPEMHUTBCS OCBOUTHL OLICTPYIO MaHepy MUChbMa U pyOpHKaLIHIO
MaTepHarna.

MurepakTuBHble JIeKUUHM NMPOBOASTCS B GopMe nmpobieMHbx Nnekuuid. B xone
NpoO/IeMHOM JIEKIIMU MPerojaBaTe/ib BKJIIOYACT B MPOLECC H3IOKEHHsS MaTepHasa
cepuro npodJIeMHbIX BONpocoB. Kak nmpaBuiio, 3To ClI0XKHbIE, KIIKOYEBBIE JUTS TEMBI
BONPOCHl. CTyAE€HTbl MPUTIALIAIOTCS /Ul PA3MbILICHHH H TIOMCKY OTBETOB Ha HUX
Mo Mepe HUX IOCTaHOBKU. Turopasg cTpykTypa MNpoONeMHON JIeKIIMH BKIIOYAET:
co3laHue MpoOJIeMHONW  CHTyallMM 4Yepe3 [OCTAHOBKY y4eOHOH ImpobieMsl;
KOHKpeTH3alMIO 3TOH MpoOJeMbl, BbUABWMKEHHE TMIOTE3 [0 €€ pEeLIeHHIO;
MBICJICHHBIH ~ DKCIIEPUMEHT [0  [POBEPKE  BBLIABUHYTBIX TMIIOTE3;  IPOBEPKY
c(hopMyIMPOBAHHBIX — TUIOTE3, MNOAOOP  apryMeHToB M (PakToB i UX
MOATBEPKAECHHUSA; (POPMYJTMPOBKY BBIBOJIOB; MOJBEACHHE K HOBBIM IIPOTHBOPEUYHSAM
MITH TIEPCIIEKTUBAM M3YUYEHHUs M0CJelyIoUero MaTepyana; BONpochl JUis 0OpaTHOI
CBsA3H, [OMOTalOIHe KOPPEKTHPOBAaTh YMCTBEHHYIO JIESITEIbHOCTH CTYIEHTOB Ha
nekunu. B xome npoGrnemHOH JeKUWH MPOBOIWTCS JMCKYCCHS MO aKTYalbHBIM
BOIpPOCAM.

[lpaktuueckne 3anatua no aucuuiimHe «MuU3Mka» TNPOBOIAATCHS B
COOTBETCTBMH € Y4eOHO-TEeMaTHYECKUM IUIaHOM T10 OT/AeNIbHbIM rpyrnaM. Llens
PAKTHYECKUX 3aHATHH — 3aKpenuTb TEOPETHYECKUE 3HAHHS, [MOJIYYEHHbIE
CTYJICHTAMM Ha JIEKUUAX M B pe3yJibTare CcaMOCTOATEIbHOIO H3Y4YeHHs
COOTBETCTBYIOUIMX Pa3/Ie/IOB PEKOMEHYEeMOH JINTepaTypsbl, a Takke MpHOOpecTH
HavyajlbHble [PAaKTHYEeCKHe HaBBbIKM aHaau3a HabsonaeMblx  (PH3UMYECKHX
SABJICHUH.

TeMmbl mpakTHueckux 3aHSTHH 3apaHee CoOOLIAKOTCS O0yYalOlIMMCs Ul
TOro, 4YTOOBI OHHM HMMEIM BO3MOMKHOCTb TMOJI'OTOBUTLCS M MpopaboraTh
COOTBETCTBYIOIME TEOPETHYECKHE BONPOCHl JHUCUHIUIMHBL. B Hauyane kamaoro
MPaKTHYECKOro 3aHATHS MPerogaBarellb KpaTko A0BOJAUT 10 00yHalOLIUXCs Lellb
M 3a7a4M 3aHATHS U cooOllaeT o0y4aroluMMcs OCHOBHBIE 3aKOHBI HEOOXOUMBIE
JUIsl pellieHus 3a/1a4 Ha 3aHsSITHH.

B pamkax mnpakTHdeckoro 3aHsATHs oOyualolMecs pelanT 3a1a4d u
pazdMpaloT MpakTHYeCKHe 3ajJadd  CaMOCTOSTE/IbHO WJIH TPH  [TOMOLIH
npenoaasatend.  Ilpenojgasareib  BbLICTYNMaeT B pPOJNM  KOHCYJIbTAHTA,
OCYLLECTBIIAET KOHTPOJIb MOJIYUEHHBIX 00YUalOLUIUMHCS PE3YIbTATOB.

MHTepaKTUBHBIMH  SIBISIOTCS  IpakTHYecKHe 3aHsATHs B (dopme MeToja
pa3BUBAIOLIECHCA KOOMEpalUuu (peleHue 3ajad B TIPYINax ¢ MOCJIeIYIONIMM

00CYKIACHHUEM ).

OTC)/TCTBHG 06y‘{aIOU_lHXCH Ha 3aHATHAX HJIM UX HEAKTHBHOEC YYaCTHE Ha
HHUX MOJKET OBITB KOMIIECHCHPOBAHO CaMOCTOATEJIbHBIM BBITIOJTHCHHEM
JOTIOJIHUTEJIbHBIX 3a/JaHUH U IpeacTaBJIieHHEM HX Ha IMPOBEPKY MPEenojaBaTelnto.



JlabopaTopHble paboOThl MPU3BaHbl Pa3BUTh HABLIKH JKCIIEPUMEHTAILHOM
GH3nyecKoit JiesTeNIbHOCTH 00YyYaloUIMXCA, a TakkKe 3aKpernuTh (H3MYECKHe
3HaHHWs ONBITHBIM MyTEM. B mnpotiecce 1abopatopHbIX padOT CTYACHTbI MTPOBOIST
CaMOCTOATE/IbHOE O3HAKOMJIEHME C TeOopHeH, Jiealleil B OCHOBE H3y4aeMoro
SIBJIEHUS MCIOJIB3yst MeToauveckue r1ocodbus. Ha 3ansaTusx nabopatophble
paboTel MPOBOJATCS B MNPUCYTCTBHH TMpENojiaBaTesisi, KOHTPOJIUPYIOIIEro
MpoLEeCC WX NPOBEACHUS H KOHCYJIbTHPYOLIEro cTyaeHToB. [lo pesynbratam
nposeJeHuss paboT cTyJeHTaMu o(opmIsieTcst OTUET W MPOBOJIUTCS €ro 3alluTa.
B npouecce 3amutel otuéra no naboparopHoii paboTte npenoaasBaTesib NpoBepseT
3HaHWE OCHOBHBIX 3aKOHOB, Ha KOTOpPBIX OazupyeTcs H3ydyaeMoe sBJIEHHE, a
TaK’Ke TMPaBUJIBHOCTbL M CaMOCTOSITENBHOCTh HaIlMcaHWe OT4YéTa, a TaKKe
MPOBOIUTCS IMCKYCCHS.

[lenbro camocTosTenbHON paboThl 00yYaIOIIMXCS TIPU U3YUYEHUH HacTosIIel
y4eOHOM AMCUMIUIMHBI ABISETCS BbIPadOTKAa MMM HABBIKOB paboThl ¢ HAYYHONH U
yueOHOIH JsUTepaTypoi, a Takke pa3BUTHE Yy O00ydarolUIuXcs YCTOHYHMBBIX
crocoOHOCTEH K CcamMOCTOATEIbHOMY H3YYeHHIO MW 00paboTKe MoJy4eHHO
HH(pOpMaLIHH.

B npouecce  camocTosdTelbHOH  paboThl  o0ydalouMiics  JT0JKEH
BOCIIPHHMMATb, OCMBICIIMBATL W YIIyOJsTh nosnydyaemyio HH(opMaluio, pelarh
MpakTUYEeCKHe 3aJauu, T[OAroTaBIMBATL JOKJIAJbl, BbITOJHATL JIOMalUIHHE
3aJaHusl,  OBJlajgeBaTh  NpoheccHOHATBHO  HEOOXOJMMBIMH  HaBbIKAMH,
CamocrositenibHas  pabora  oOyuarouierocs  BecbMa — MHOroobpasHa
cojepxaresibHa. OHa BKJIIOYACT CJICIYIOLIME BUAbI 3aHATHI:

— CaMOCTOSITEJIbHBIH 10A00p, H3y4YeHHe, KOHCIEeKTUPOBAHUE, aHalu3
yu4eOHO-METOAMYeCKOH M Hay4yHOH JIMTepaTypbl, NEPHOIUYECKUX HAYUYHBIX
WU3J1aHUH,

—HH/MBHIyalbHass TBopueckas padoTa MO OCMBICIEHUID coOpaHHOM
HH(OPMAUHH, NPOBEJCHHIO CPAaBHUTENBHOIO aHanu3a M CHHTE3a MaTepHalloB,
MOJNIYYEHHBIX M3 pa3HbIX  WCTOYHUKOB, HWHTEpPHpeTaluu  HH(pOpPMAalUH,
BBIMOJIHEHHUE JIOMAILIHUX 3a/IaHHI;

— 3aBepLIAIOLIMKI dTan caMoCToATebHONH paboThl — MOATOTOBKA K caadve
JK3aMeHa 110 JMCLUUIUIMHE, Mpe/nonaraiouias UHTerpaluuo U cucTeMaTH3alHio
BCEX MOJYUYEHHBIX NMPU U3YUEHHH yUeOHON TUCUMUITIMHBI 3HAHHH.
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Paboyas mporpamMma JMCLMIUIMHBI COCTAaBIEHa B COOTBETCTBHH C TpeGOBAHHUAMH
@®I'OC BIIO no HampapieHHI0 moarotoBku 162001 «3KcnnyaTauHa BO3/IYIIHBIX
CyZIOB M OpTraHU3alMs BO3AYIIHOIO ABHKEHHU».

IIporpamma paccMOTpeHa U yTBepsKIeHa Ha 3aceqanuu kadenpbl Ne 5 « Dusuku
U XUMUW» '

«_ X » ﬁgﬂcﬂ“m 2017 rona, mpotokoi No Q -

PazpaboTuuku:

st
K.(.-M.H. % Tumodees B.H.

(yuenas cmenens, yueHoe 38anue, tﬁmmuﬁ U UHUYUATE! pA3PAOOMYUKOE)

3aBenyromui kadenpoit Ne5 «Pusuku u XUMHHY:

I.¢.-M.H., Tpodeccop 7 // 7//5( Ap6y3013 B.U.

(vuenas cmenenv, yuenoe seanue, gavunus u unuqua/b: pazpabomiuxos)

IIporpamma coryiacoBana:

PykoBoautens OITOIT

JI.T.H., IOLIEHT, C.H.C. Lf Tapacos B.H.
(yuenas cmenens, yuenoe 3ganue, pamuiug u unuyuansl pykoeoaumeﬁ oriorn) '

IIporpaMma paccMoTpeHa H ono0peHa Ha 3acefaHud YueGHO- *METOAHYECKOrO
coBeTa YHHBepcuTeTa «15» ®eppans 2017 rona, nporokos Ne 5.

C uM3MeHeHMAMH M JIOTIONHEHUAMH OT « j0» aBrycTa 2017 | roja, NMPOTOKOII
Ne (. (B cootercTBHH ¢ [Ipukasom ot 5 anpens 2017 r. Ne 301 «06 yTBEp>XIeHUH
[Topsnka opraHM3alliM M OCYLIECTBICHHS 00pa3oBaTEIbHON JAeATENbHOCTH 10
00pa3oBaTelbHBIM ~ IPOrpaMMaM  BBICIIETO  00OpasoBaHHA —  IPOrpaMMaM
OaxanaBpuara, porpaMMaM CIelHaIuTeTa, IPOrpaMMaM MarucTpaTypsi»).



