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0 y4eOHO-METOInYECKOU paboTe

Cneuuduxanus
Jk3aMeHa 1o yyeonomy npeamery YIIB.02 ®dusuka
Ha3HaueHHe 3K3aMeHa — OLICHUTh YPOBEHb MOJATOTOBKM CTYAEHTOB IO Y4eOHOMY IpenMeTy



VIIB. 02 ®wusuka ¢ LeIbl0 UTOrOBOM aTTeCTallMM Npu noidydyeHun cneuuanbHocTH 09.02.04
WNudopmanvonnsie cucteMsl (MO OTpacisM) MO MPOrpaMMe MOATOTOBKHU (MPEAMET BXOAWUT B
o0mienpogecCHOHaNbHBIA UK Y4eOHOro IJaHa CHEeIHaTbHOCTH IO MporpaMme 0a3oBOU
MOJATOTOBKM B COOTBETCTBUH C MPHUMEPHON mporpammoin ydeOHoil mucuurmumasl  YIIB. 02
Ouzuka ans  cneuuansHocTel CIIO, yTBepkaeHHOW JlemapTaMeHTOM TOCYJIapCTBEHHOM
MOJIMTUKU B chepe HOPMATHBHO-IIPABOBOTO obecreueHus: oopasoBanuss MunoOpHayku Poccuu;
paboueit mporpammoit ydeOnoro mpenmera YIIB.02 ®wusuka (mpeaMeT BXOOUT B
oOmeoOpa3oBarenbHbld  IHUKJI  OazucHOro ydeOHoro rmaHa chenuanbHoctd  09.02.04
NudopManimoHHbIe CHCTEMBI (ITO OTPACIISIM)

1 Conepxanmne 3K3aMeHa ONpENEsECTCd B COOTBETCTBUMU IpuMepHoM mnporpammoin CIIO
cneruansHoctu 09.02.04 MuHpopmanmoHHble cHCTeMbl (MO OTpacisM) Yy4eOHOro mpeamera
VIIB.02®wu3uxka.

2 IIpuHounsl  0TOOpa cojAep:KaHUSI JIK3aMeHA: OpHEHTalus Ha TpeOoBaHHUA K
pesynbratam ocBoeHus yuebnoro npeameray1B.02dusnka, npeacTaBieHHbIM B COOTBETCTBUU
¢ ®I'OC CIIO crnenuanbaoctu  09.02.04 MubopManmoHHble CUCTEMBI (II0 OTPACISIM)padbodeit
MpOrpaMMoil mpeameTa.

OcBoenne coaepkanus yuebnoro mnpeamera YIIB.02 dusuka obecrneyuBaeT AOCTHKEHUE
CTYJIEHTaMH CIEAYIOLUX Pe3yIbTaTOB:

*JIUYHOCTHBIX:

- YyBCTBO TOPJAOCTH U YBOKEHUS K UCTOPUU U TOCTHIKEHUSIM OT€YECTBEHHON (PU3UYECKON HAYKH;
(bu3nyeCcKr rpaMOTHOE MOBEACHHE B MPO(EeCCUOHANBHOMN ASSITENFHOCTU U OBITY MPU 0OpaIeHuu
¢ mpubopamMu U yCTPOMCTBAMH;

- TOTOBHOCTHb K MPOJOKCHHIO OOpa3oBaHMs U MOBBIIICHUS KBaIU(UKAIMU B U30paHHOMN
npohecCHOHaNBHON IEATENHHOCTH U OOBEKTUBHOE OCO3HAHUE POJIH (DU3HUECKUX KOMIIETCHIUN
B 3TOM;

- yYMEHHE HCIOJIb30BaTh JOCTIKEHUS COBPEMEHHOH (U3NYecKO HayKu U (PUINYECKUX
TEXHOJIOTHI Ui TOBBIMIEHUS COOCTBEHHOTO WHTEIEKTYaIbHOTO DPa3BUTUSL B BBIOPAHHOM
npoecCHOHANBHOM 1eATENbHOCTH;

- YMEHHUE CaMOCTOSITEeNbHO J0OBIBATH HOBBIC ISl ceOa (pu3MUecKHe 3HAHUS, WUCIONb3Ys A
3TOTO IOCTYIIHbIE UCTOUHUKU MH(POPMAIUH;

- YMEHHUE BBICTPAaWBATh KOHCTPYKTHBHBIC B3aMMOOTHOIICHHUS B KOMAaHJE MO PEIICHUI0 OOIIMX
3ajauy;

- YMEHHE YIIPABJIATH CBOCH MO3HABATENBHOMN JEATENbHOCTHIO, MPOBOJUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOT'O MHTEIJIEKTYalIbHOTO Pa3BUTHS;

*MeTanpeIMeTHBIX:

- UCTIOJIb30BaHUE PA3NUYHBIX BUJIOB MO3HABATENBLHOU JNEATENBHOCTH ISl pElIeHUs (PU3NYECKHUX
3a/1a4, MPUMEHEHNE OCHOBHBIX METOOB MO3HAHUS (HAOIIOIeHUS,

OMUCaHUs, W3MEPEHHs], HKCIEPUMEHTAa) [UIsl H3YYCHHsI PA3IMYHBIX CTOPOH OKpYXKalollei
JeHCTBUTEIBLHOCTH;

- HCIIONIb30BaHHE OCHOBHBIX HWHTEIJICKTYalbHBIX ONEpalii: TOCTaHOBKM  3ajauH,
dbopMynupoBaHUs TUIOTE3, aHalW3a M CHUHTE3a, CpPaBHEHHs, OOOOIEHHUs, CHUCTeMAaTH3allUu,
BBISIBJICHHSI IPUYMHHO-CIICACTBEHHBIX CBA3EH, MOMCKA aHAJIOTOB, (POPMYTUPOBAHUS BHIBOJOB IS
U3YYCHHS DPA3NUYHBIX CTOPOH (U3MUYECKUX OOBEKTOB, SIBJICHHHA M MPOLIECCOB, C KOTOPHIMU
BO3HUKAET HEOOXOAMMOCTh CTAIKUBATHCA B TIpodecCHoHaIbHOU chepe;

- YMEHHE T€HEPUPOBATh UJIEU U OTIPECNATh CPEACTBA, HEOOXOAUMBIE ISl UX Peallu3alliu;

- YMEHHE HCIIOJIb30BaTh Pa3jMyYHble MCTOYHUKU Ui MOTy4YeHHs (u3nueckoi mHbopManumy,
OLICHUBATH €€ JOCTOBEPHOCTH;

- YMEHHE aHAIU3UPOBATh U MIPEJCTABISTh MH(OPMALIMIO B PA3IUYHBIX BUIaX;  YMEHHE
MyOJIMYHO MPEACTABIATh Pe3yIbTaThl COOCTBEHHOTO UCCIEIOBAHUS, BECTU TUCKYCCHH, TOCTYITHO
Y TapMOHUYHO coueTas cofiepxaHue u GopMbl IIpeIcTaBIsieMol HHPOpMAIUH;

*lpeAMEeTHBIX :

- c(OpMUPOBAHHOCTh NPEACTABICHUNA O PONH U MecTe (U3UKH B COBPEMEHHOW Hay4YHON



KapTHHE MUPa; HIOHUMaHKUe (PU3NYECKOH CYITHOCTH HabI0JjaeMbIX BO BeenleHHOH siBieHuil, poiu
¢u3uku B GOPpMUPOBAHUU KPYro3opa U (pyHKLUHOHAIBHON IpaMOTHOCTH YelloBeKa JUIsl peLIeHUs
MPAKTUYECKHX 3a]1a4;

- BJIaJICHHE OCHOBOIIOJIAraOUMH (PU3MUECKUMHM MOHATUSAMH, 3aKOHOMEPHOCTSIMU, 3aKOHAMHU U
TEOPHUSIMU; YBEPEHHOE UCIOJIb30BaHUE (PU3NUECKON TEPMUHOIOT NN CUMBOJIUKH;

- BJAJICHHE OCHOBHBIMM METOJaMU HAy4yHOI'O I[IO3HAHHUA, HCIOJIb3YEeMbIMU B (U3HKE:

HaOJI0IeHNEM, OTUCAHUEM, U3MEPEHHEM, SKCIIEPUMEHTOM;

- yMeHus 00pabaThIBaTh Pe3yJIbTaThl U3MEPEHU, 00HAPYKUBATh 3aBUCUMOCTb

MEXy (PU3NYECKMMHU BETMYMHAMHU, OOBSICHATH [10JTy4YEHHbIE PE3YJIbTAThl U JA€IaTh BbIBO/IBI,
- cOPMHPOBAHHOCTh YMEHUS pelaTh (PU3NYEeCKHe 3aJauu;

- (OPMHPOBAHHOCTh YMEHHs HPUMEHSTHb IOJyYeHHbIE 3HAHUS JUIsI OOBSICHEHHUS YCIIOBHM
NpoTeKaHus (QU3MUECKUX SBJICHUHA B MpHUpoJe, MpodeccCHOHANbHON chepe U A NPUHATHS
MPAaKTUYECKUX PELICHUH B IOBCEAHEBHOM KU3HM;

- c(OPMHPOBAHHOCTh COOCTBEHHOW MO3UIMKM IO OTHOLICHHIO K (U3MUECKOM HH(pOpMaIuH,
MOJTy4aeMoil U3 pa3HbIX HICTOUHUKOB.

3 CrpykTtypa 3K3amMeHa
3.19K3aMeH COCTOUT U3 00513aTebHON U TONIOTHUTENIBHON YacTH: 00s3aTeIbHas 4aCTh COJEPKUT
3 3ajaHus (Bormpoca), JOMOTHUTEIbHAS YacTh — 2 3aJ1aHus (BOIpoca).
3.23amanus (Bompockl) sk3aMeHa Au(QepeHIrupyoTCcs 0 YPOBHIO CllokHOCTH. OOs3aTenbHas
YacTh BKJIIOYAET 33JaHus (BOIIPOCHI), COCTABIIAIOLINE HEOOXOAUMBIM U JOCTATOUYHBIH MUHUMYM
yCBOEHMsI 3HaHMW M yMmeHuidl B coorBercTBHUM ¢ TpeboBanusmu PI'OC CIIO, paboueit
nporpamMMbl yue6Horo npenmera YIIB.02®u3uka. JlonogHuTeNbHAs 4acTh BKIIIOYAET 3aJaHMS
0oJiee BEICOKOTO YPOBHS CJIOKHOCTH.

3.3 Baganus s5K3aMeHa MpeIaraloTcs B TPAAULIMOHHON Gopme (YCTHBIN 9K3aMeH).
3.4 buneTsl 5K3aMeHa PaBHOLEHHBI 1O TPYAHOCTH, OJMHAKOBBI IO CTPYKTYpE, MapaliebHbI 10
PACITIOJIOKEHUIO 3aJaHUH.
4 CucremMa OLleHMBAHUS OT/AeJbHbIX 32IaHUl (BOIMPOCOB) M IK3aMeHa B 1eJIOM
4.1 Kaxaplii TEOPETHYECKHUH BOMPOC HSK3aMEHA B TPAJAUIIMOHHON Qopme
OLIEHUBAETCH 110 5-TH Oa/UILHOM IIKAJIE:

«5» (0TIU4HO) — 3a TIIyOOKOE U TIOJTHOE OBJIAJICHUE COAepKaHHEM yueOHOro MaTepuana, B
KOTOPOM CTYAEHT CBOOOJHO M YBEPEHHO OPHEHTUPYETCS; HAYYHO-TOHATUWHBIM amnmapaToM; 3a
YMEHHE MPAKTUYECKU MPUMEHSATh TEOPETHUUYECKHE 3HAHUS, KaYECTBEHHO BBIMIOJHATH BCE BUJIBI
1ab0opaTOPHBIX U MPAKTUYECKUX PAOOT, BBICKA3bIBAaTh 1 00OCHOBBIBATH CBOU CYyKAeHHs. O1eHKa
«5» (OTIUYHO) MpeArnonaraeT TPaMOTHOE U JIOTUYHOE H3JI0KEHHE OTBeTa (B YCTHOM WIn
MMCbMEHHOM (popMe) Ha MPaKTUKO-OPHEHTHUPOBAHHBIC BOMIPOCHI; 00OCHOBAHHWE COOCTBEHHOTO
BBICKA3bIBAHUS C TOUKH 3PEHUS U3BECTHBIX TCOPETUUCCKUX MTOJTOKCHUM.

«4» (XOpoImo) — eciau CTYIEHT IMOJHO OCBOWMJ Y4eOHbIi MaTepuain, BiaaeeT
HAYYHO-TIOHSATUIHBIM ~ammapaToM, OpPUEHTUPYETCS B HM3YyUYEHHOM MaTepuaje, OCO3HaHHO
MPUMEHSIET TEOPETHUYECKHE 3HAHMS Ha MPAKTHKE, TPAMOTHO H3J1araeT OTBET (B YCTHOW WU
MMMCbMEHHOM opMe), HO cojiepkaHue ¥ opMa OTBETa UMEIOT OT/IEIbHbIC HETOUHOCTH.

«3» (YOOBIETBOPUTENBHO) — €CIH CTYIEHT OOHapy»XMBaeT 3HaHHE U MOHMMAaHUE
OCHOBHBIX TOJIOKEHUH y4eOHOro MaTepuaja, HO M3JIaraeT ero HemoJHO, HEMOCJIeI0BaTeNbHO,
JIOMyCKaeT HETOYHOCTU B OMPECNICHUU TMOHITHI, B MPUMEHEHUU TEOPETUYECKUX 3HAHUU TpU
OTBET€ Ha MPAKTUKO-OPHEHTUPOBAHHBIE BOMPOCHI, HE YMEET JI0Ka3aTelbHO 00OCHOBATH
COOCTBEHHBIE CY>KICHHUSI.

«2» (HEyNOBJIETBOPUTENBHO) — €CIH CTYIEHT MMEET pa3pO3HEHHbIE, OECCHCTEMHBIE
3HaHUA M0 MEXAUCUUIUIMHAPHBIM KypcaM, JOMYyCKaeT OMIMOKH B ONpENeIeHUH O0a30BBIX
MOHATUH, UCKAKAET UX CMBICIT; HE MOXKET MPAKTHYECCKU MPUMEHATh TEOPETUUECKHUE 3HAHUS.

4.2 WToroBas olleHKa 3a 3K3aMEH ONpENeseTcs Kak CpeIHUui 0aul Mo BCeM 3aJaHusIM
(Bompocam).

4.3 OOs3aTeNbHBIM yCIOBUEM SIBISIETCS  BBINIOJHEHHE BCEX TpeX 3aJaHuil U3



00s13aTeNIbHON YacTH, @ YPOBEHb BJIaJICHHsI MaTepUaJIOM JOJKEH ObITh OLIEHEH HE HUKe 4eM Ha 4
Oamna.
5 Bpemsi mpoBeeHHsI IK3aMEHA
Ha noaroroBky K ycTHOMY OTBETY Ha 3K3aMeHE CTYyJEeHTYy oTBoauTcs He 6onee 30 MunyT. Bpems
YCTHOT'O OTBETa CTYJEHTA Ha DK3aMeHe cocTaBisieT 20 MUHYT.
HNucTpyKuus 1Jisi CTYIeHTOB

1 ®opma npoBeaeHUs MPOMEKYTOYHOM aTTecTanuu 1o yuedHomy npeamery YIIB.02 duznka

— 9K3aMEH B TPAIUILIMOHHOM (opMme.

2 IIpuHIUIIBI 0TOOPA COEPKAHUS IK3aMeHa
OcBoenne conepxkanus yudebnoro mnpeamera YIIB.02dwusuka obecreunBaeT AOCTHKEHHE
CTYJEHTAMH CIEAYIOLUX PE3yIbTaTOB:

*JIN4YHOCTHBIX:

- YyBCTBO FOPJIOCTU U YBa)KEHUS K HCTOPUU U IOCTHIKEHUSAM OTECUECTBEHHOH (pU3nuecKoi HayKu;
¢u3nUecKy rpaMoTHOE MOBEIEHUE B MPO(PECCUOHATIBHON JeSITeIbHOCTH U OBITY IIpU 00pallieHuH
¢ mpubopamu U yCTpoicTBaMu;

- TOTOBHOCTb K MPOJO/DKEHUIO OOpa3oBaHUS M MOBBIMIEHUS KBalM(UKALUU B HM30paHHOU
IpoeCCUOHATILHON IEATEIbHOCTH U 0OBEKTUBHOE OCO3HAHUE POJU (PU3MUYECKUX KOMIIETCHIUN
B 9TOM;

- YMEHHE HCHOJb30BATh JOCTH)KEHUS COBPEMEHHOW (DM3NYECKOH HayKu U (U3NYECKUX
TEXHOJIOTUI A TOBBILIEHHUS COOCTBEHHOTO HHTEIUIEKTYaJbHOIO pPa3BUTHS B BbIOpaHHOM
npo¢eCCUOHATILHON AEATENbHOCTH;

- YMEHHE CaMOCTOSATENIHO J10OBIBaTh HOBbIE s ce0sl (pM3UUECKUEe 3HAHUS, MCIOJIB3YS UL
3TOr0 JOCTYIIHbIE HICTOUHUKHU HH(POPMALIUH;

- YMEHME BBICTpauBaTh KOHCTPYKTHBHBIC B3aUMOOTHOIIEHHUS B KOMaHJE M0 PELICHUIO0 O0IUX
3ajay;

- YMEHHE YIIPABJIATH CBOEH MMO3HABATEIBHOMN JEATEIBHOCTBIO, IPOBOJUTL CAMOOLIEHKY YPOBHS
COOCTBEHHOT'O MHTEJIEKTYaJIbHOI'O Pa3BUTHUS;

*MeTanpeIMeTHBIX:

- MICTIOJIb30BAaHUE PA3JIMYHBIX BUI0B MO3HABATEIILHON AEATENBHOCTU AJIS pelIeHUs] (PU3NUECKUX
3ajJja4, IPUMEHEHNEe OCHOBHBIX METOOB I03HaHM (HaOIr01eHus,

ONUCAaHMS, HU3MEPEHUs, SKCIEPUMEHTAa) s H3yYEHHUs pPa3IUYHbIX CTOPOH OKpY’Karolei
JNEMCTBUTEIBHOCTH;

- HCIOJIb30BAHHE OCHOBHBIX HWHTEIJICKTYaJbHBIX ONEpaluil: IIOCTAaHOBKM  3aJauH,
(GbopMyIMpOBaHUS TUIOTE3, aHAIM3a M CHHTE3d, CPAaBHEHMs, OOOOIIEHUS, CHUCTEMaTH3alHH,
BBISIBJICHUS! IPUUMHHO-CIICICTBEHHBIX CBSI3€H, IOMCKA aHAJIOTOB, (POPMYIUPOBAHHUS BHIBOJIOB JUIS
U3yYEHUs] PA3IUYHBIX CTOPOH (DU3MYECKHX OOBEKTOB, SBJICHUH U IPOLECCOB, C KOTOPHIMH
BO3HHUKAET HEOOXOIMMOCTh CTAIKMBATHCS B TPO(eCCHOHABHOU cdepe;

- YMEHHUE FeHEepUPOBATh UJIEU U ONPEAEIATh CPECTBA, HEOOXOAUMBIE ISl X Pealn3aluy;

- YMEHHME HCIOJb30BaTh Pa3IMYHbe UCTOUYHUKU Ui MOJydeHHs] (U3MUecKod HHbopMaiuu,
OLICHUBATH €€ JOCTOBEPHOCTH;

- YMEHHUE aHAJIM3UPOBATh U MPEACTABIATh HH(POPMAIUIO B pa3IMYHbIX BUAAX;  YMEHHE
yOIMYHO MPEICTABIIATh Pe3yJIbTaThl COOCTBEHHOT'O UCCIIEA0BAHUS, BECTH TUCKYCCUH, TOCTYITHO
Y TapMOHMYHO COYeTas coiepkaHue U (popMbl IpecTaBisieMoil HH(pOopMaLUu;

*IpeAMETHBIX &

- c(hopMUPOBAaHHOCTb NPEACTABICHUNH O POJIM U MecTe (U3UKU B COBPEMEHHON Hay4yHOMH
KapTHHE MUPA; HIOHUMaHKUe (PU3NYECKOH CYITHOCTH HabI0JjaeMbIX BO BeenleHHOH siBieHuil, poiu
¢u3uku B GOPpMUPOBAHUU KPYro3opa U (pyHKLUHMOHAIBHON I'paMOTHOCTH YelloBeKa JUIsl peLIeHUs
IIPAKTUYECKUX 3a/1ay;

- BJIaJICHHE OCHOBOIIOJIAralOIUMH (PU3MUECKUMHM MOHATUSAMH, 3aKOHOMEPHOCTSIMU, 3aKOHAMHU U
TEOPHUSIMM; YBEPEHHOE UCIOJIb30BaHUE (PU3NUECKON TEPMUHOIOTUUU CUMBOJIUKH;

- BJAJICHHE OCHOBHBIMM METOJAaMU HAy4yHOI'O IIO3HAHHUA, HCIOJIb3YEeMbIMU B (U3HKE:
HaOJI0IeHNEM, OTUCAHUEM, U3MEPEHHEM, SKCIIEPUMEHTOM;



- yMeHus 00pabaThIBaTh pe3yabTaThl U3BMEPEHHM, 0OHAPYKUBATH 3aBUCUMOCTh
Mexay (GU3NYECKUMU BEIMUNHAMU, OOBSICHITH MOJYYCHHBIE PE3yIbTAThl U JAeNaTh BHIBOBI;
- ¢(hOpMHUPOBAHHOCTh YMEHUS peliaTh PU3NUECKHE 3a/1a4H;

- (OpMHPOBAHHOCTh YMEHHUSI MPUMEHATH IMOJyYCHHbIE 3HAHUSA ISl OOBSCHEHUS YCIOBHIA
MpOoTeKaHusl (U3NYECKUX SIBICHUN B Mpupoie, mnpodeccrnoHanbHOU cdepe U s MPUHATHUS

MNPAKTUYICCKUX peH_IeHI/Iﬁ B HOBCGI[HCBHOﬁ KHN3HU,

- c¢(hOpPMHUPOBAHHOCTh COOCTBEHHON MO3HMIIMHU MO OTHOIICHHIO K (hHU3HuecKkoi umHpopMaiuwy,

HOJ'Iy‘I&CMOfI U3 pa3sHbIX UCTOYHUKOB.

DK3aMeH COCTOUT U3 0053aTENbHON U JOMOJIHUTEIHHON YacTH: 00s3aTeIbHasl 4aCcTh COACPIKHUT 3
3amaHusl (Bompoca), AOIMOJIHUTENbHAas dYacTh — 2 3afaHus (Bompoca). 3afaHusi SK3aMeHa

3. CTpyKTypa 3K3aMeHa

MpeaaraloTcs B TPAAUIIMOHHON GopMe (YCTHBIN 9K3aMeH).

4 Ilepeuyenr pa3genoB, TeM Yy4eOHOH JUCHMILUIMHBI «®U3HKa», MNOAJIEKAIIUX

KOHTPOJIIO HA 3K3aMCHE

1 | OcHOBHBIEC MOHATHE KUHEMATUKKU. PaBHOMEpHOE MPSIMOJIMHEHHOE JIBUKEHUE.
PaBHOMeEpHOE npsiMONIMHEHOE BH)KEHHE. [[BUKEHUE IO OKPY>KHOCTH.

2 | 3akoHbl MeXaHUKH HproTOHA. 3aKOH BCEMUPHOTO TSATOTECHMUSL.

3 | Cunbl B Mexanuke. Mmnyinbc Tena. 3aKkOH COXpaHEHHUs UMITYJIbCA .

4 Pabora cuiiel. MOIIHOCTE.

5 | DHeprus. 3aK0H COXpaHEHUs YHEPTUHI

6 | MonekynapHas pusuka. MneanbHplil ra3 OCHOBHOE YpaBHEHHE MOJICKYIISIPHO —
KUHETUYECKON TEeOpuH

7 | YpaBHEHHE COCTOSHUSI UICATHHOTO Ta3a. ['a30BbIe 3aKOHBI.

8 | BHyTpeHHsis sHeprusl HIealbHOrO ra3a. YpaBHEHHE TEIJIOBOro OajaHca.

9 | IlepBoe Hauaso TepMOJMHAMUKH. TemIOBbIC IBUTATEIIN.

10 | CpoiicTBO nmapoB. BiaxxHOCTh BO3/TyXa.

11 | CBoHcTBa XXUAKOCTEH.

12 | CBoiicTBa TBEpPJIbIX TEIL.

13 | Dnexrpuueckoe noje. 3akoH KymoHa.

14 | Pabota cui anektpudeckoro mojs. [lorennman. Hanpspkenue. HanpsbokeHHOCTH
AJICKTPUYECKOTO OIS,

15 | DnekTpuyeckasi eMKOCTb. DHEPrusi 3apsiKEHHOT0 KOHJIeHcaTopa U
AJIEKTPOCTATUYECKOTO TOJIs.

16 | [TocTostHHBIM 3neKTpUYECKUd TOK. 3akoH OMa Ji1s yyacTka uenu. 3akon Oma s
MOJTHOM 1lenu. PaboTa M MOITHOCTB JIEKTPHUUYCCKOTO MOJIA.

17 | DnekTpuuecKuil TOK B 3JIE€KTPOJIUTAX.

18 | DnekTpuuecKkuil TOK B razax.

19 | DnexTpuyeckuit TOK B moaynpoBogHukax. CoOCTBEeHHAsI U TpUMECHAs
npoBoauMocTs. OO6pa3oBaHue n — p nepexoaa. [lomynpoBoJHUKOBBIM TUO/I.

20 | MaruutHas uHaykuus. HanpspkeHHOCTh MAarHUTHOTO TOJISL. 3aKOHBI
AJIEKTPOMArHeTU3Ma.

21 | OnexTpomarHuTHas UHAYKUKA. CaMOMHAYKIMS. DHEPIHsi MATHUTHOTO MOJISI.

22 | MexaHnueckue KoJieOaHus M BOJTHBL. [ 'apMOHUYECKHE KOJICOAHMS i UX
XapaKTEePUCTHKHU. JIMHEHHBIC MEXaHUYECKHE KOJIEOATEIbHBIC CHCTEMBI.
[IpeBparnieHusi YHEPruu MpHU KojaeOATEIbHOM JIBH)KCHUH.

23 | CBoOoHBIE NIEKTPOMAarHUTHBIE KoNiebanus. [IpeBparienue sHEPTUH B 3aMKHYTOM
Kos1e0aTeIbHOM KOHTYPE.

24 | TlepemeHHbIN deKTpUIeCKU TOK. OCOOSHHOCTH II€TIeH MEPEMEHHOT0 TOKA.

25 | DnekTpoMarHuTHbIE BOJIHBI. CKOPOCTh paCIPOCTPAHEHUS JIEKTPOMArHUTHBIX BOJIH.
N3o0perenue paguo [lonoseim. Pagnonokanus.

26 | Ilpupona ceeta. Uctounuku cBera. KBanToBas Teopusi cBeTa.




27 | 'eomeTrpuueckas ontuka CBETOBBIE SIBICHUS HAa TPAaHULE pa3zelia ABYX Cpel. 3aKOHbI
OTpa)keHHUs cBeTa. 3epKanbHoe U Tuddy3Hoe OTpakeHHs. 3aKOHBI TPETIOMIICHUS.
[IpoxoxkaeHue cBeTa uepes MIACTUHY C MapauieIbHBIMU TPAHSIMH U Yepes
TpEXTPaHHYIO IPU3MY

28 | JIunzsel. ['maBHas ontuueckas ocb. Ontudeckuii cnektp. Cobuparoriue u
pacceuBaronue JuH3bL. [ 1aBHbBIE POKYCHI U oKaNbHbIE I0CKOCTH. V300paxeHue
npenMera B cooupatoieit nuuze. @opmyna ToHKoU TuH3bL. 300pakeHue nmpeaMera B
paccenBaroniei JIMH3e

29 | CsetoBele aBnenus. Marepdepennus cera. [{Bera Tonkux miaeHok. Komnbiia HeroToHa.
30 | Audpakmus ceeta. Judpakunonnas pemrerka. J[udpakauonnslii criektp. i3mepenne
CBETOBOM JIMHBI BOJIHBL. [loHATHE O MOJIsipu3almy CBETa

31 | Ilonstue o qucnepcuu cBeta. Paznoxenue 6emnoro ceta npusMoi. CrutoniHon
CHEKTp, €r0 OTIUYHE OT CIIEKTPa HOpMAIbHOTO0. CII0)KEHHUE CIIEKTPaJIbHbIX LIBETOB;
cuHTe3 O6enoro cBeta. YnpTpaduoneroBasu nuH(pakpacHas yacTh criekrpa. [Ipudbopst
JUTSI TIOJYYEHHUS U UCCIIEI0BaHUS CIIEKTPOB. CIIEKTPbI UCITYCKAHUS U TOTJIOIIECHHUS, X
BHJIbl. PEHTIr€HOBCKHUE JIyYH, X IPUPOJA U CBOMCTBA; IPUMEHEHHUE B HAYKU U TEXHHUKE
32 | TennoBoe uznyuenue. Yepnoe teno. 3akon Kupxroda. 3aKoHbI TEMIOBOTO U3ITYYCHUS
yepHoro Tena. JIroMuHeCHEeHLHs

33 | ®oroaddext. KBantoBas runoreza [lnanka. 3akonsl BHemHero ¢orodaddexra

34 | 'mnotesa ne bpoiinss 0 BOIMHOBBIX CBOMCTBaX 4dacTull. KoprycCKyiasipHO — BOJTHOBOM
Ty alli3M

33 | IIpumenenue dpotorddekra. [JaBnenue cBeta. XUMHUECKOE JEHCTBUE CBETA.
dotorpadus

N3nyuenue u normouienue saeprun aromaMu. Iloctynarel bopa. JIazepel. YpoBHu
SHEPIrUU aTOMaMHU.

Jlazepsl. YpoBHU 2Hepruu aromamu. Mimmynsc u macca otona ['unoresa ne bpoins
CrniocoObl HaOMIOIEHUS M PETHCTPAINH 3aPsDKEHHBIX YacTUll. PainoakTHBHOCTH Kak
SIBJICHUE, TOATBEPKIAI0IIIEE CI0KHOCTh CTPOEHHUE SIIPa aTOM.

34 Jlo3a u3nyuyenus. 3akOH paAMOAaKTUBHOIO pacnaja

35 | CocraB u pa3Mmep aTOMHOTO sapa. SnepHbie cuibl. JlepekT Macchl aTOMHBIX SAEP.
[IpaBuso cMeuleHus.

36 | buonornueckoe AeCTBUE pPaJUOAKTUBHBIX U3IIy4eHUH. JleeHne TsaKembIX saep.

S nepHbIil peakTop

37 | DnemeHTapHble YyacTullbl U aHTu4yactuibl. CemeiicTBo nentoHoB. Knaccudukarms
snemeHTapHbIx yactull. CemeiicTBo aHnpoHoB. KBapku. [lonmyyeHue U30TomnoB u ux
MIPUMEHEHUE B MEJIULIMHE

5 Cucrema oneHUBAHUS OTAEJbHBIX 321aHNH (BONIPOCOB) U IK3aMeHA B 11€JIOM:

5.1 Kaxzplif TeOpeTH4eCKHii BOPOC 3K3aMeHa B TPAAULIMOHHON (hopMe OIIEHUBAETCS IO
5-Tu OanIbHOI 1IKase:

«5» (0TIU4HO) — 3a TIIyOOKOE U TIOJTHOE OBJIAJICHUE COAepKaHHEM yueOHOro MaTepuana, B
KOTOPOM CTYAEHT CBOOOJHO U YBEPEHHO OPHEHTUPYETCS; HAYYHO-MOHATUWHBIM amnmapaToM; 3a
yYMEHUE MPAKTUUYECKU NPUMEHSATh TEOPETUUECKHE 3HAHHUS, KQU€CTBEHHO BBIMOJHATH BCE BUBI
1ab0paTOPHBIX U MPAKTUYECKUX PAOOT, BBICKA3bIBaTh 1 0OOCHOBBIBATH CBOU CYyKAeHHs. O1eHKa
«5» (OTIUYHO) MpeArnoiaraeT TPaMOTHOE U JIOTUYHOE H3JI0KEHHE OTBeTa (B YCTHOM Wiu
MUCHbMEHHOW (hopMe) Ha MPAKTUKO-OPUEHTHUPOBAHHBIE BOMPOCH; 0OOCHOBaHHE COOCTBEHHOTO
BBICKA3bIBAHUS C TOUKH 3PEHUS U3BECTHBIX TEOPETUUECKUX MOJIOKEHUMN.

«4» (XOpoImo) — eciau CTYIEHT IMOJHO OCBOWMJ Y4eOHbIi MaTepuain, BiaaeeT
Hay4YHO-MOHATUMHBIM anmnapaTtoM, OPHEHTHUPYETCSs B M3YYEHHOM Marepuane, OCO3HAHHO
MPUMEHSIET TEOPETHUYECKHE 3HAHMS Ha MPAKTHKE, TPAMOTHO H3J1araeT OTBET (B YCTHOW WU
MUChMEHHOU (popme), HO coniepkanue U (hopMa OTBETa UMEIOT OTAETIbHbIE HETOYHOCTH.

«3» (YOOBIETBOPUTENBHO) — €CIH CTYIEHT OOHapy»XMBaeT 3HAHHE W MOHMMAaHUE




OCHOBHBIX TOJIOKEHUH y4eOHOro MaTepuaja, HO M3JIaraeT ero HemoJHO, HEMOCIeI0BaTeNbHO,
JOMYCKAaeT HETOYHOCTU B OIPEACJICHUU TMOHATHI, B MPUMEHEHUH TEOPETUUYECKUX 3HAHUU NIpH
OTBET€ Ha MPAKTUKO-OPHUEHTUPOBAHHBIE BOMPOCHI, HE YMEET JI0Ka3aTeldbHO O00OCHOBATH
COOCTBEHHBIE CYKICHHUSI.

«2» (HEyNOBJIETBOPUTENBHO) — €CIH CTYICHT MMEET pa3pO3HEHHbIE, OECCHCTEMHBIC
3HaHHUA M0 MEXAUCUUIUIMHAPHBIM KypcaM, JOMYyCKaeT OMIMOKM B ONpEIeIeHUH O0a30BBIX
MOHATUM, UCKAXKAET UX CMBICIT; HE MOYKET MPAKTUYECKU MPUMEHSITh TEOPETUYECKHUE 3HAHUSI.

5.2 HUtoroBas olleHKa 3a SK3aMEH OMpeAeNseTcs KaK CpeqHUil O6all Mo BCeM 3aJaHHSIM
(Bompocam).

5.3 OOs3aTenpHBIM YCIOBHEM SIBISETCA BBHINOJHEHHE BCEX TpeX 3afJaHuil U3
00s13aTeNbHOM YacTH, @ YPOBEHb BJIaJICHUSI MAaTepUAIOM J0JKEH ObITh OLIEHEH HE HUXKe YeM Ha 4
Oamna.

6 Bpems npoBeneHusi 3K3aMeHa
Ha moarotroBky Kk yCTHOMY OTBETY Ha dK3aMeHE CTYyJIEHTY OTBoAUTCS He Oosee 30 munyT. Bpems
YCTHOT'O OTBETA CTYACHTA HAa SK3aMEHE COCTaBIsIeT 20 MUHYT.

7 PexoMeHIauuM N0 NOATr0OTOBKE K IK3aMEHY

[Ipu NOAroTOBKE K AK3aMEHY PEKOMEHY€ETCs HCIIOJIb30BaTh:

- y4eOHUKU:

1. AmutpueBa B. ®@. ®usuka qis npodeccuii U cnenuanbHOCTe TEXHUYECKOro Mpodus:
y4eOHHK A7l 00pa30BaTeIbHBIX yUpeKaeHUH cpea.mpod. oopasoanus. — M., 2017.

2. ImutpueBa B. @. dusuka nnas npodeccuil U CHENHATBHOCTEH TEXHHUYECKOTO MPOQUIIS.
COopHuk 3amau: yued. mocobue 1yisi 00pa3oBaTeNbHBIX YUPESKICHUH cpea. mpod. oOpa3oBaHuUs.
— M., 2017.

3.Imutpuesa B. @., Bacunbes JI. Y. ®usuka mais npodeccuii U criennalbHOCTEH TEXHUYECKOTO
npodumns. KontponsHbie MaTepuaibl: yued. mocoOus As yupekaeHui cpea. mpod. oOpa3oBaHus
/ B.®. Imutpuesa, JI.1. BacunseB. — M., 2014.

3. dmutpuea B. @. ®usuka qis mpodeccuit U crnenuasbHOCTEH TEXHUYECKOTO MPOQUIISL.
JlabopaTopHblil PakTUKYM: yueb. mocoOus s yupexaeHui cpel. mpod. oopazosanus ,2015

4 ImutpueBa B. ®@. dusuka nus npodeccuit U CHEUAIBHOCTEH TEXHHYECKOTO MPOQUIIA:
ANEKTPOHHBIA yue0.-METOM. KOMIUIEKC JUIsi OOpa30BaTENbHBIX YUYPEXKACHUU cpea. mpod.
obpazoBanus. — M., 2014.

5.ImutpueBa B. ®@. ®wuszuka misa npodeccuil M CeNUAIBHOCTEH TEXHHUYECKOTO MPOGUIIS:
ANEKTPOHHOE y4yeOHOe W3AaHHe (MHTEPAKTUBHOE  OJCKTPOHHOE  MPUIIOXKEHHUE)  JUIs
o0pa3oBaTeNnbHBIX yUpexKIeHu# cpea.mpod. oopazoBanus. — M., 2014.

6.KacesaoB B. A. MmroctpupoBanHbliii aTiac o ¢usuke: 10 kimacc.— M., 2010.

7.KacesaoB B. A. MmroctpupoBanHbIi aTiac o ¢usuke: 11 kmace. — M., 2010.

8. Tpodpumona T. U .,dupcoB A . B . ®usuka 11 npodeccuii 1 CnenuanbHOCTEH TEXHUYECKOTO
U €CTeCTBEHHO-Hay4YHOro npoduieit: CoopHuk 3anad. — M., 2014.

9.Tpodpumosa T. U ., dupco A . B . ®usuka nis npodeccuii v criennagTbHOCTEH TEXHUYECKOTO
U €CTECTBEHHO-HAay4YHOro npoduieit: Pemenns 3anau. — M., 2015.

Crucok BKIIOYaeT B cebsa u3zmanus, uMmeronuecs B oudmnorexke I'Ob ITOY «YcManckui
MHOTONPOGUIBHBIN KOJLIEIK

Urto0bl ycrenrHo caaTh 9k3aMeH, He00X0IMMO BHUMATEIBHO MPOYUTATh YCIOBUE 3a/1aHUS
(Bompocsl). IMeHHO BHUMATENbHOE, BAYMYHBOE YTEHUE — MTOJIOBUHA yCIeXa

I'OBIIOY  «YcMaHCKkHid MHOTONIPOPUIBHBIN KOJLIEIK»

Paccmotpeno JK3AMEH YT1Bepxkaaro
[IpenmeTHO - ITUKIIOBOM 3aMecTUTeNb JUPEKTOpa
8 1o yueOHOMY MpeaMETY 0
KOMUCCHEN o y4ueOHoii paboTe
duznka

«EcTecTBEeHHOHAyYHBIX Jlaysa O.1.
y omner Nel y
JTUCIIUILIAHY

OYIOIIIIATIT ITAOTY




[Ipencenarenn 09.02.04 MadopmanoHHbIE

CUCTEMBI (I10 OTPACTISIM)

Oo0s3aTeabHast YaCTh

1) Kakue Benmu4MHBI HA3BIBAIOT MPOU3BOAHBIMU? Kakue BeNMWYMHBI HA3bIBAIOT
ocHoBHbIMH? [IpuBeauTe mpuMephl.

2) HazoBuTe u naiiTe XapakTEpUCTUKY MapaMETPOB KOJIeOATENbHOTO JABHKEHUS.
3) 3aoaua. Onpenenuths COMPOTHUBIEHHUE  KOHJAEHCATOpPAa €MKOCThIO 5 MKD,
BKJIFOUEHHOTO B IIeTIh IepeMeHHoro Toka dvactotoid 200 I'ig

JlomoJiHMTEIbHAA YACTh
1)C kakoil CKOpOCTBIO JIeTeN DSJEKTPOH, €CIM TMPU €ro pPe3KOM TOPMOKEHHUH BO3HHKIIO
PEHTTEHOBCKOE U3ITyYeHUe C JUTAHOM BOJIHBI 0,6 HM.
Cuurars, 4TO BCSL KUHETHYECKas SHEPrus AJIEKTPOHA MpeBpaTuiIach B
SHEPIHIO 3JIEKTPOMArHUTHOTO moJjis. Macca snekrpona 9,1 ¢ 103! kr.

2). OnpenenuTs YUCI0 MOJIEH BO3AyXa B KOMHaTe 00BEMOM S5X6X3 M IpU TeMIeparype
20°C u naBnenuu 3*10° I1a.

[IpenomaBarens Myxomopos B.B.

I'OBIIOY  «YcMaHCKkHi MHOTONIPOPUIBLHBIN KOJLIEIK»

YTBepxkaato
3aMecTUTeNb JUPEKTOpa

PaccmoTpeno

N DK3aMeH
IIpeMeTHO - IUKIIOBOM

A xnraRITAN YT TTnAa TN rary s




KOMUCCHEH duzuka o yueOHoii paboTe
«EcTecTBEeHHOHAYYHBIX ounet Ne2 Jlaysa O.M.

JUCLUIUIAH CMEeLUAIBHOCTh
09.02.04 MadopmanroHHbIE

IIpencenarens
CUCTEMBI (I10 OTPACTISM)

Oo0s3aTeabHast YaCTh

1) Ha3zoBuTe OCHOBHBIC TOJOXCHUS MOJICKYJIIPDHO — KHUHETWYecKoW Teopuu. [laiite
onpezaeneHue NOHIATUs AU hy3un.

2) VYpaBHeHHE DPABHOMEPHOIO MPSMOIMHEHHOro nBWKeHUs. ['paduyeckoe mpeacraBIcHUE
PaBHOMEPHOTO MPSIMOJIMHEHMHOTO JIBUYKEHUS.

3)3adaua. B Can — IlerepOypre B ObiBIIeM FcakueBCKOM co0oOpe YCTaHOBJIEH MAasSTHUK
mHo# 98 M. OmpenenuTh MEpUOA W YAaCTOTy €ro KojebaHus, €Clid NPHUHATH YCKOpEHHE
cunsl Tsokectu i Can — IletepOypra 9,8 m/c?.
JlomoJIHMTEIbHAA YACTh
1)Onpenenutb KOPOTKOBOJIHOBYIO TPAHUILY HETPEPHIBHOTO PEHTI€HOBCKOIO U3IIyYEHHUs, €CIH K
PEHTTEHOBCKOI TpyOKe MIPHUIIOKEHO
Hanpspkenue 100 kB.
2). Ecnm k xoHIIaMm MpoBOJHMKA MonaTh Hampspbkenue 100 B, To mo Hemy moiiaer Tok 2 A.
Kakoe HampspkeHHe HaJ0 MPUIIOKUTH K KOHIIAM 3TOTO MPOBOJHMKA, YTOOBI CHIJIa TOKa B HEM

crana 1,2 A?

[IpenomaBarens Myxomopos B.B.

I'OBIIOY  «YcMaHCKHA MHOTONIPOPUIBHBIN KOJLIEIK»

YTBepxkaato
PaccmoTtpeno OKk3ameH
. 6 3aMecTUTENb TUPEKTOpa
IIpeameTHO - LMKIOBOU 110 y4COHOMY IIPEAMETY .
8 ® o yueOHoii paboTte
KoMHCcHen U3UKa
6 No3 Jlaysa O.M.
«EcTecTBeHHOHAYUYHBIX miet Ne
JUCLIMILINH CMEeLUAIBbHOCTh

09.02.04 U
I[Ipencenarens HPOPMALUOHHBIE

CUCTEMBI (I10 OTPACTISIM)




Oo0s3aTeabHast YaCTh

1) Ha3zoBute criocoObl onucanus JABMOKCHUA. cCucrema otyeTa

2) CsetoBele aBnenus. atepdepennus cera. [{Bera Tonkux miaeHok. udpakius cera.

3) 3aoaua. Omnpepnenute >HEPrUI0 POTOHA, KOTOPOMY COOTBETCTBYET JUIMHA BOJIHBI A = 380 MM

(moseroBas rpaHUIla BUIUMOIO CIIEKTPA).

JlomoJiHMTEIbHAA YACTh

1)ITo mpoBoauuky conpotusienueM 20 Om 3a 5 MUH MPONLIO KOJIUYECTBO AnekTpudectsa 300

K. Beruucnuthk paboTy TOKa 3a 3TO BpeMs.

2)B 5 xr Boasl mpu Temneparype 300 K onymien 1 xr npaa npu remmnepartype miasnenus 273 K.

Kakas YCTAHOBHUTCA TEMIIEpATypa IOCJIC TEI000MEHa

[IpenomaBarens Myxomopos B.B.

I'OBIIOY  «YcMaHCKHiA MHOTONIPOPUIBHBIN KOJLIEIK»

b Ok3amMeH
aCCMOTPCHO . o y4ueOHOMY MpEaMETY
IIpeamMeTHO - IMKIIOBOM Ousuka
KOMHUCCHEH omieT Nod
«EcTecTBEeHHOHAYUHBIX CIIEIMATBHOCTE
JAVCLUTUIAHY 09.02.04 UuadopmanuoHHbIe
IIpencenarenn
peacen cucTeMBI (TI0 OTPACIISIM)

YTBepxkaato
3aMecTUTENb TUPEKTOpa
o y4ueOHoii paboTe
Jlaysa O.M.




Oo0s3aTeabHast YaCTh
1) [aiiTe xapakTepHCTHKY Tra3000pa3HOTO COCTOSIHUS BeEllecTBa. B ueM CyHIHOCTh
OpOYHCKOTO IBUKECHHUS?

2) HpI/IBe,I[I/ITe 3aKOHBI IapaJlICIIbHOI'O, ITOCJICA0BATCIIbHOT'O, CMCITIAHHOI'0 COCAUHCHUS
KOHIACHCATOPOB.

3) 3adaua. CKOIBKO 3NEKTPOHOB MPOXOANUT KAKIYIO CEKYHIY Yepe3 MOoNepeyHoe CeYeHHe
BOJIL()PAMOBOI HUTH JIAMITOYKHA MOIITHOCTHIO 70 BT, BKiIHOUEHHOM B ceTh ¢ HanpsukeHuem 220 B?

JlomoJIHMTEIbLHAA YACTh
1) Paccuuraiite obliee CONPOTHBIEHHE OSJIEKTPHYECKOW LEMM TMPEACTABIECHHOW Ha
PHUCYHKE.






2 Om 2 OMm
1 Om

o —

2).  OmnpenenuTh MaJCHUC HAMPSDKCHHUS B HKEJIE3HOM MPOBOAHHMKE JiuHOW 0,9 M
ceuenreM 1,5 Mm? mpu TOoke B Hem 10 A.

[IpenomaBarens Myxomopos B.B.



I'OBIIOY  «YcMaHCKkHid MHOTONIPOPUIBHBIN KOJLIEIK»

YT1Bepxkaaro
p DK3aMeH 3 DAL
aMECTHUTENb AUPEKTOpPa
acCMOTpeHO 1o yueOHOMY MpeaMETy p A p6 p
[IpenMeTHO - HUKIIOBOM OysnKa o yueOHoi padbore
KOMUCCHEH eier No5 JlayBa O.1.
«EcTecTBEeHHOHAYUHBIX CHELAAIBHOCTD
AUCLIUILITAH 09.02.04 MadopmanoHHbIE
[Ipencenarens
peace CUCTEMBI (I10 OTPACTISM)

Oo0s3aTeabHast YaCTh

1) KommuectBo BemectBa. [locrossHaass ABoraapo. IloctosaHas Jlommvmuara. Macca
OJTHOM MOJIEKYIIBI.

2) Jlaiite ompeneireHre COOCTBEHHOW MPOBOAUMOCTH  MOMYNPOBOIHUKOB. Kak
oOpa3zyercs 3NeKTpOHHasE MPpoBoAUMOCTh? JIpIpounas?

3) 3aoaua. OmnpenenuTs CONPOTUBICHHUE IEKTPUIECKOTO NasIbHUKA MOIIIHOCTHIO
300 BT, BKJIFOUEHHOTO B ce€Th HanpsikeHuem 220 B.

JlomoJiHMTEIbHAA YACTh

1) Omnpenenuts JIMHY BOJHBI JEKTPOMATHUTHOTO M3IyYEHHUs, KOTOPOE BO3HUKIIO IPH
PE3KOM .TOPMOKEHUHU 3JIEKTPOHA, JBYKYLIETOCS Cco
ckopocTeio 107 M/c. Macca snekrpona 9,1 ¢ 103! kr.

2)  OmpegenuTe MaKCHUMAlbHYIO CKOPOCTh (DOTOIIEKTPOHOB, BBIPHIBAEMBIX C

MOBEPXHOCTH MeTajula, ecid (OTOTOK MpPeKpamaeTcss MpH  3aJepP>KUBAOIIEM
Hanpsbkenuu U 3 = 3,7 B.

[IpenomaBarens Myxomopos B.B.




I'OBIIOY  «YcMaHCKHiA MHOTONIPOPUIBHBIN KOJLIEIK»

YT1Bepxkaaro
p DK3aMeH 3 DAL
aMECTHUTENb AUPEKTOpPa
acCMOTpeHO o y4ueOHOMY MpEaMETY p A p6 p
[IpenMeTHO - HUKIIOBOM Oysnka 1o yueOHoi padbore
KOMHCCHEH eter No6 JlayBa O.1.
«EcTecTBEeHHOHAYUHBIX CHELAAIBHOCTD
AUCLIUILITAH 09.02.04 MadopmanroHHbIE
[Ipencenarens
peacea CUCTEMBI (I10 OTPACTISIM)

Oo0s3aTebHAs YACTH
1) IlocrynmarenbHoe nBHMXeHHEe. BpamartenbHoe. YrioBas U JIMHEHHas CKOPOCTH
BpallCHUS
Kaxkas cBsi3b MeXIy TUHEHHON M YIJIOBOM CKOPOCTHIO?

2) Jlo3a uznyuyeHus. 3aKOH palMOAKTUBHOTO pacmaja.

3) 3amauva. Jlamma B 150 kg BHCHT Ha BBICOTE 2M OT IIOBEPXHOCTH IIOJIA.
HaiiTit ocBeleHHOCTh oA IO JIaMIIOH?

JlomoJiHMTEIbHAA YACTh
1) Ecim nBa oAMHAKOBBIX TOYEYHBIX 3apsja Ha paccTosHUU 18 M B Bakyyme
orrankuBatorcs ¢ cuioi 0,1 H, To 3HaueHue 3apsaa paBHoO ...(B MKK).

2). Onpenenuts TEMIEPATYpy HACAIBHOTO Tra3a, €CciId KUHeTHYecKas
SHEPrHsl MOCTYNATENBHOTO IBUKEHH €ro MoJeKysn pasHa 7,87 *1072! k.

[IpenomaBarens Myxomopos B.B.




I'OBIIOY  «YcMaHCKkHid MHOTONIPOPUIBHBIN KOJLIEIK»

YT1Bepxkaaro
DK3aMeH 3 PRI
aMECTHUTENb AUPEKTOpa
Paccmotpeno 0 y4eOHOMY IPEIMETY p A p6 p
[IpenMeTHO - HUKIIOBOMA Disnka 10 y4eOHowu paboTe
KOMUCCHEH 6uter No7 JlayBa O.1.
«EcTecTBEeHHOHAYUYHBIX CTIEHATEHOCTD
JUCIUTLITAHY
Ilpencenarens 09.02.04 MadopmanmoHHbIE
CUCTEMBI (I10 OTPACTISIM)

Oo0s3aTeabHast YaCTh

1) HazoBure 3akonsl Mexanuku HproTtoHa. [lpuBenute npumepst

2) JleiicTBHe MarHUTHOTO TOJS Ha MPSMOJIMHEHHBIH MPOBOAHUK ¢ TOKOM. CuioBas
XapaKkTepuCcTHKa MarHuTHOro mois. [IpaBuio neBoit pyku.

3).3a0aua. Omnpenenuthb ynuciao MonekynB 1 kr moBapenHoi conmu NaClL
JlomoJiHUTENbHAA YACTh
1). Jlamma, paccunTtanHas Ha HanpspkeHue 127 B, morpebmnser momuocth 100 Br.
Kakoii 1onomTHUTEeNbHBIN Pe3UCTOP HY)KHO BKJIIOUUTH MOCIEI0BATENBHO C JIAMIION, YTOOBI OHA

noTpebIsiia TaKyIo K€ MOIITHOCTh OT ceTH ¢ HampsbkeHuem 220B

2) Omnpepnenute paboTy BBIXOJa HIEKTPOHOB U3 BOJb(Gpama, €Ciiv KpacHas IpaHula
dotorddexra 11t Hero A,rax=275HM. OTBET BBIPA3UTE B AJIEKTPOH-BOJBTAX.

[IpenomaBarens Myxomopos B.B.




I'OBIIOY  «YcMaHCKHid MHOTONIPOPUIBHBIN KOJLIEIK»

YT1Bepxkaaro
p DK3aMeH 3 DAL
aMECTHUTENb AUPEKTOpPa
acCMOTpeHO o y4ueOHOMY MpEaMETY p A p6 p
[IpenMeTHO - HUKIIOBOMA OysnKa o yueOHoi padbore
KOMHCCHEH et No8 JlayBa O.1.
«EcTecTBEeHHOHAYUHBIX CHELAAIBHOCTD
AUCLIUILITAH 09.02.04 MadopmanroHHbIE
[Ipencenarens
peacea CUCTEMBI (I10 OTPACTISIM)

Oo0s3aTeabHast YaCTh
1) IlpuBeautre OCHOBHOE YpaBHEHHE MOJEKYJISIPHO — KMHETUYECKOW TEOpuu U
YKQXHUTE CBSA3b MEXIY TEMIepaTypoll M KHHETHYECKOM SHeprueil MoJeKyn
rasa.
2) Wznyuenue u noriouieHue 3aeprun aromami. [loctynatet bopa.
3) 3amaya. J[MHA BOJHBI PEHTIEHOBCKOro u3nydenus pasua 10 1% m. Bo ckonbko pas

SHEPrus OJHOTO (POTOHA FTOTO M3MYUEHUS MPEBOCXOJIUT SHEPTUI0 (POTOHA BUIMMOIO CBETA
JUTHHOM BOJTHBI 4 * 10 77 M?

JlomoJiHMTEIbHAA YACTh
1)YeMy paBHO yATMHEHHE MEIHON MPOBOJOKU ANUHONW 50 M MU TUIOMIA/IbIO TOMEPEYHOTO

cedenus 20 Mm? ipu Ipo10JIbHOM Harpyske 600 H?

2)KakoBo T0KHO OBITh HAUMEHBIIIEE CEYCHUE CTAIbHON MPOBOJIOKHU JTMHOU 4,2 M, 4TOOBI IIPH
JeCTBUM pacTAruBaromiei cuibl, paBHoit 10 kH, ee abcomoTHOE yanuHeHue He mpeBbimano 0,6
cM? Monyns FOnra cranu 220 I'Tla.

[IpenoxaBarens Myxomopos B.B.




I'OBIIOY  «YcMaHCKkHid MHOTONIPOPUIBHBIN KOJLIEIK»

JK3AMEH YT1BEepxkaaro
3amecTuTeNnb AUPEKTOpa
Paccmorpero . o yueOHOMY MpeaMETy Avp p
[IpeameTHO - HMKIOBOM OysnKa o y4ueOHoii paboTe
KOMUCCHEH et Ne9 JlayBa O.1.
«EcTecTBEeHHOHAYYHBIX CHEMUATHHOCTE
AUCLIUILITAH 09.02.04 MadopmanmoHHbIE
IIpencenarens
peace CUCTEMBI (I10 OTPACTISIM)
Oobsi3aTesibHAA YaCTh
1) Momnsipnass razoBas TOCTOSIHHAS. OnpeneneHue YUCIOBOTO  3HAYCHUS

noctossHHod bosbiiMana.

2) IlpuBenute hopMynbl pabOTHI U MOUIHOCTH SJIEKTPUYECKOTO TOKA. ENWHUIIEI

HU3MCEPCHUA U COOTHOLICHUSA MCXKIAY HUMH

3). 3adaua. Kakoe KOMMUYECTBO TEIIOTHI Ha0 cooOuuTh 10 KT b/ia mpu TeMieparype
273 K, uroObl B HEM MIpPOU30IIEN MEPEeXo] OT JAIbHEro MOpsAKa PacHoNIOKEHUsS MOJEKYNT B

OJIOKHUI?

JlomoJIHMTEIbLHAA YACTh

1) OmpenenuTh pa3HOCTh YHEPIETUUYECKUX YPOBHEHW aToMa MpH MEPEXOJIe AMEKTPOHA C

BHCIIHEH OpOUTHI Ha
BO3HMKAET  XapaKTEPUCTUUYECKOE
BOJIHBI, paBHOH 0,1 HM.

BHYTPCHHIOIO,
PCHTICHOBCKOC

2) Omnpenenuts Maccy u oobeM 6*10% monekyn azora

[IpenoxaBarens Myxomopos B.B.

€Clin
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I'OBIIOY  «YcMaHCKkHii MHOTONIPOPUIBHBIN KOJLIEIK»

PaccmoTpeno
[IpeamMeTHO - TUKITOBOM
KOMHUCCHEH
«EcTecTBEeHHOHAYYHBIX
JVICITMITITHY»

IIpencenarens

Ok3amMeH
o yueOHOMY MpeaMETY
duzuka
ouier NelO
CIIENUAJIBHOCTD
09.02.04 MadopmanmoHHbIE

CUCTEMBI (I10 OTPACTISIM)

YTBepxkaato
3aMecTUTENb TUPEKTOpa
o y4ueOHoii paboTte
Jlaysa O.M.

Oo0s3aTeIbHas YaCTh

1)I[IpuBenure ypaBHenne MenaeneeBa— Knaitnepona. Kak HaifTu mioTHocTs rasa.?

2) Cps3b MEXIYy YCKOpeHHEeM U cuioil. Bropoii 3akon HeroToHa.

3) 3aoaua.

[IpoBosiouHy0 pamky Miomanpo 0,1 M2 IUIOCKOCTH KOTOPOM MEepreHAUKYIspHa
MarHMTHOMY IOJIO ¢ uHAYKuMen 4 Ti, paBHOMEpPHO NMOBepHYIH BOKpyT ocu OX Ha 90°
3a 2 cexynapsl. Cpennsaa O1C uHAyKIMKY, BO3HUKIIAS IIPU 3TOM B paMKe paBHa

JlomoJiHMTEIbHAA YACTh

1)OaunakoBbie MeTaIHUeckue mapuku ¢ 3apsaamu 1 1K u 9 uKn Haxoasres Ha paccrosiHUH
4 M apyr ot apyra. lllapuku npuBenu B CONPUKOCHOBEHUE U CHOBA Pa3BeNH TaK, YTO CHJIAa UX
KYJIOHOBCKOT'O B3aMOJICHCTBHS OcTanach npexkHei. [llapuku oka3anuck Ha pacCTOSHUM ... (B M).

2) . OHpe,Z[eJ'II/ITL CKOPOCTb CBCTAa B JKHAKOCTHU MU €€ a0COJIIOTHBIN ITOKa3aTeIb
NpCIIOMJICHUA, €CIIM JIMHA CBETOBOM BOJHBI B JJAHHOM >KUIKOCTH paBHa 400HM, a

yacToTta Koiebanuiit 5*10M g

[Ipenoxasarens Myxomopos B.B.

I'OBIIOY  «YcMaHCKHiA MHOTONIPOPUIBHBIN KOJLIEIK»

PaccmoTpeno
[IpeameTHO - HMKIOBOU

DK3aMeH

A xnraRITAN YT TTnAa TN rary s

YTBepxkaato
3aMecTUTeNb JUPEKTOpa




KOMUCCHEH duzuka o yueOHoii paboTe
«EcTecTBEeHHOHAYYHBIX ouner Nell Jlaysa O.M.

JUCLUIUIAH CMEeLUAIBHOCTh
09.02.04 MadopmanroHHbIE

IIpencenarens
CUCTEMBI (I10 OTPACTISM)

Oo0s3aTeabHast YaCTh

1)O0bsicHuTh YacTHBIE  choyyau  ypaBHeHus  MengaeneeBa — Kiaiinepona.
N3otepmuueckuit, n3o0apuuecKuii, U30TEPMUYECKUI MPOLIECCHI B Ta3e.

2). 3akoH coxpaHeHusi B MexaHuke. [loTeHunanpHas sHEPrUsl.

3).3agaya. Kakyio paboTy Haj0 COBEpIINUTb, YTOObI Pa3pyIIUTh KPUCTATIINYECKYIO
CTPYKTYpy 4 Kr Oesoro uyryHa npu temmneparype 1473 K?

JlomoJIHMTEIbLHAA YACTh
1) ABTOMOOWIIb ABMXKYTCS MO MPSMON TOpOre B OJHOM HAMpaBICHHM: CHAauyaia exall Cco

ckopocThio 40 KM/4, a MOTOM — €O cKopocThio 70 km/4. HaiiTh cpeaHIol CKOpPOCTh
aBTOMOOMJISL.

2) . OHpe,Z[eJ'II/ITL CKOPOCTb CBCTAa B JKHAKOCTHU M €€ a0COJIIOTHBIN ITOKa3aTeIb IpCIIOMJICHUA,

€CM JUIMHA CBETOBOM BOJHBI B JIaHHOW >kuiakocTu paBHa 400HM, a dacToTa KojieOaHUM
5%10"T .

[IpenomaBarens Myxomopos B.B.



I'OBIIOY  «YcMaHCKHid MHOTONIPOPUIBHBIN KOJLIEIK»

JK3aMeH YT1Bepxkaaro
Paccmotpeno } 110 Y4EGHOMY MPEIMETY 3amecTuTenb JmpeKTopa
[IpeameTHO - HMKIOBOM OysnKa o y4ueOHoii paboTte
KOMUCCHEH et Nel2 JlayBa O.1.
«EcTecTBEeHHOHAYYHBIX CHEIUATEHOCTE
AUCITHILITHED 09.02.04 MadopmanmoHHbIE

[Ipencenarens
peace CUCTEMBI (I10 OTPACTISIM)

Oo0s3aTeabHast YaCTh

1) M3menenue BHyTpeHHeH sHepruu Tena. Temmooomen. Buasl TermooOmeHa.

2) [IpeBpaiieHre SHEPTUU B 3aMKHYTOM Kosie0aTenbHOM KOHType. CoOCTBeHHas 4acToTa

3).3amaua. Kpacnas rpanuna ¢poroaddekra ayis HekoToporo Mmetania pasHa 500 um. Onpenenure
MUHUMAaJIbHOE 3HaUEHUE SHEPTUHN (POTOHA, BhI3bIBAIOIIETO (hoTO3(h(dekT. OTBET BhIpa3UTE B
ANEKTPOH- BOJIBTaX

JlomoJIHMTEIbLHAA YACTh

1) CkoabKOaTOMOB COJIEPKUTCS B 4 KT 0j10Ba?

2) OmnpeaenuTh KOITUYECTBO BbIICTUBIICHCS MEIH MIPHU AJIEKTPOIIU3E, €CIM Ha HEro ObLIOo
u3pacxonoBaHo 5 kBr*u suepruu. Hampsikenue Ha KiemMmax BaHHBI —cocTaBuio 4 B

[IpenomaBarens Myxomopos B.B.



I'OBIIOY  «YcMaHCKkHid MHOTONIPOPUIBHBIN KOJLIEIK

OK3aMeH YTBepxKaaro
PaccmoTtpeno } [0 y4eGHOMY TIpe/IMeTY 3amecTuTeNb JmpeKTopa
[IpenMeTHO - HUKIIOBOM Ousnika o y4ueOHoii paboTe
KOMUCCHEH et Nel3 JlayBa O.1.
«EcTecTBEeHHOHAYUHBIX 09.02.04 UudopmarmonHsie
AUCITHILITHED CUCTEMBI (I10 OTPACTISIM)

IIpencenarens

Oo0s3aTeabHast YaCTh
1)IToacuer KoMuecTBa TEIIOTHI, BBIICISAEMOMN NIPU CKUTAHUK TOILUIMBA.

2)Snepusbie cuinbl. JlehekT Macchl aTOMHBIX sIIIEp.

3) 3azmaua. PaboTta BbIX0/a 3JIEKTPOHA U3 MeTalla Agyx = 3*¥1071 JIx. Yemy paBHa
MaKCHUMaJbHas JIJIMHA BOJHBI U3Iy4YeHHSI, KOTOPHIM MOTYT BBIOUBATHCS SJIEKTPOHBI C
MOBEPXHOCTU MeTaa?

JlomoJIHMTEIbLHAA YACTh
1) Ckonbko Mosiekyit cogepxkutcs B 100 cm® cepuucToro nuuka ZnS, eciu mioTHOCTL ero 3980

Kr/M>

2) B 6amtone BMectumocthio 0.1 M* mpu  Temmeparype 250 K Haxomurcs BO3AyX IO
nasnenreM 5*10°TIa. Onpenenuts 00BEM 3TOrO BO3AyXa IPH HOPMAIBHBIX YCIOBHSX.

[Ipenoxasarens Myxomopos B.B.






I'OBIIOY  «YcMaHCKkHid MHOTONIPOPUIBHBIN KOJLIEIK

YT1Bepxkaaro
p DK3aMeH 3 DAL
aMECTHUTENb AUPEKTOpPA
acCMOTpeHO o yueOHOMY MpeaMETY p A p6 p
[IpenMeTHO - HUKIIOBOM OysnKa o yueOHoi padbore
KOMUCCHEH et Nol4d JlayBa O.1.
«EcTecTBEeHHOHAYUHBIX CHELAAIBHOCTD
AUCLIUILITAH 09.02.04 MadopmanoHHbIE
[Ipencenarens
peace CUCTEMBI (I10 OTPACTISIM)

Oo0s3aTeabHast YaCTh

1)[lepBoe Hauano TtepmonuHamMuku. [IprMeHeHue MepBOrO Hayajga TEPMOIUMHAMHKHU K
U30MpoIeccaM B HIEAIbHOM rase.

2)CBGTOBOI>'I notok. Cwuiia cBeTa. Enqununa cuisl cBeTa M CBETOBOI'O IMOTOKA.

3)3a0aua W3 kakoro sjapa B pe3ylbTaTe ABYX IOCIEN0BATENBHBIX 0, —PacIagoB 00pasyeTcs
an1po  s4>'°Po?

1) s2'°Rn 2) 52 Rn  3)5*®Hg 4)s?*Ra

JlomoJIHMTEIbLHAA YACTh

1) B 5 xr Boxs! nipu temmneparype 300 K onymien 1 xr npaa npu Temieparype miaBieHus 273
K. Kakas yctaHoBHUTCs TemmepaTypa fociie TeriooomeHa?

2).Ha npoBomnuk miauHHON 1 M ¢ Tokom 0,5 A OIHOPOJHOE MarHUTHOE TOJI€ ¢ MAarHUTHOM
unaykuuen 0,2 Ta pedictByet ¢ cumnoit 0,05 H. Yron Mexay HampaBieHUEM TOKa U BEKTOPOM
MarHMTHON MHAYKILIUU PaBeH... (B Tpaaycax)

[Ipenoxasarens Myxomopos B.B.







I'OBIIOY  «YcMaHCKkHid MHOTONIPOPUIBHBIN KOJLIEIK

YT1Bepxkaaro
p DK3aMeH 3 DAL
aMECTHUTENb AUPEKTOpPA
acCMOTpeHO o yueOHOMY MpeaMETY p A p6 p
[IpenMeTHO - HUKIIOBOM OysnKa o yueOHoi padbore
KOMUCCHEH et Nels JlayBa O.1.
«EcTecTBEeHHOHAYUHBIX i~
AUCLIUILITAH 09.02.04 MadopmanoHHbIE
[Ipencenarens
peace CUCTEMBI (I10 OTPACTISIM)

Oo0s3aTeabHast YaCTh
1)ITonsaTre 0 mapooOpa3oBaHMM W KOHJACHcanuu. VcmapeHue
2)1300perenue paauo IlomoBeiM. Pamnorenerpadnas cBs3b.
3) 3amaua. B pesynbrare 3axBara o- 4YacTHIBI SApOM amoMuHus — 132’Al oOpasyercs
HEU3BECTHBIN AJIEMEHT W HEHTPOH:
32Y7Al +*He X + o'n

1) 5°°P;  2) 5°P; 3) 1S, 4)  147Si

JlomoJIHMTEIbLHAA YACTh

1)lnuuaa BoaHb! QuoseToBoro ceera B BakyyMe 0,38 mxm. Onpeznenurte JUIMHY BOJHBI 3TOTO
I[BETa B CTEKJIE.

2) Haiitu sHepruto KBaHTa CBeTa M JUIMHY BOJHBI B BOJE, €CJIM 4YacToTa KojeOaHWil paBHa
7,0%10T .

[IpenoxaBarens Myxomopos B.B.







I'OBIIOY  «YcMaHCKkHid MHOTONIPOPUIBHBIN KOJLIEIK

YT1Bepxkaaro
p DK3aMeH 3 DAL
aMECTHUTENb AUPEKTOpPA
acCMOTpeHO o yueOHOMY MpeaMETY Avp p
[IpenMeTHO - HUKIIOBOM Ousnika o y4ueOHoii paboTe
I JlayBa O.1.
. KOMUCCHEH et Nel6 y
«LCTCCTBCHHOHAYHHBIX cnenuanbHocTh 09.02.04
AUCLIUILITAH HNudopmanmonssie cuctemsl (110
[Ipencenarens OTpaciisaiM)
Oobsi3aTesibHAA YaCTh
1) V3meHeHwe BHYTpPEHHEW  HSHEPrUU OpyU  HArpeBaHUM U OXJIAXKJCHUHU.

TernmoeMKoCTh rasa.

2) DnexTpoMarHUTHbBIE BOJHBL. CKOPOCTBh UX PacCIpOCTpaHEHUs

3)3adaua. DNEKTPUYECKYIO JIAMIIOUKY MPU U3TOTOBJICHUM 3alOJIHSIIOT a30TOM IO JaBICHHUEM
5,065%10° ITa mpu temneparype 288 K. KakoBaTemmeparypa rasa B ropsdyed Jjamie, €cCiu
naBJeHUE B HEeM ToOBBICHIOCh a0 1.1%¥10°I1a?

JlomoJIHMTEIbLHAA YACTh

1)Cxonpko poTOHOB B 1 ¢ UCmycKaeT 3JeKTpUUuecKas jJamra HaKaluBaHUs, MOJIe3Has MOITHOCTh
kotopoi 60 BT, eciu cpenHss JuiMHa M3JIy4eHUs COCTABISIET 662 HM

2) Omnpenenuth CHIly TOKa B MPOBOJHHUKE, €CIM HampspbkeHne Ha ero koHmax 80 B, a
compotuBnenue 20 Owm. Iloctpouts rpaduk BOJIBT-aMIEPHOW XapaKTEPUCTUKU OSTOTO
MIPOBOJAHHKA

[Ipenoxasarens Myxomopos B.B.

I'OBIIOY  «YcMaHCKHiA MHOTONIPOPUIBHBIN KOJLIEIK»

YTBepxkaato

"Nrrnansary ‘

Paccmorpeno ‘




[IpenmeTHO - ITUKIIOBOM
KOMHUCCHEH
«EcTecTBEeHHOHAYYHBIX
JVICITMITITHY»

IIpencenarens

o yueOHOMY MpeaMETy
Oduzurka
ounet Nol7
CHEIHaTbHOCTD
09.02.04 MadopmanroHHbIE

CUCTEMBI (I10 OTPACTISIM)

3aMecTUTeNb TUPEKTOpa
o y4ueOHoii paboTe
Jlaysa O.M.

Oo0s3aTeabHast YaCTh

1) IlonsiTHE O BIAXHOCTHU BO3yXxa. AOCOII0THAS U OTHOCUTENIbHAS BJIAXKHOCTE BO3yXa.

Toukapochl.

2)13oTtepMuueckuii, HU300apUUYECKUi, H30XOPUUYECKUH MTPOLIECCHI B rase.

3)3adaua. B 6amnone BMmectumocThio 0.1 M* mpu

temneparype 250 K Haxonutcs BO3myx

nox nasienueM 5*10TIa. Onpenenurs 00BEM ITOrO BO3AyXa NPH HOPMAJBHBIX YCIOBHUSX.

JlomoJIHMTEIbLHAA YACTh

1).Kakast 105151 UCXOAHOTO YKCia PaAuOaKTUBHBIX sIIEp pachaiaeTcs 3a MPOMEKYTOK BpEMEHH,
paBHBII IBYM IIepUoaM Moiypacmaaa’?

1.0,25; 3.0,75;

2.0,5; 4. pactiagyTcs Bce sapa

2)  Kaxkoe conpoTuBieHHe M KaK HYXKHO MOJKJIIOYUTH K IPOBOJAHUKY C COINPOTHBICHHEM
12 OM, 4TOOBI MONMY4UTH compoTuBieHue 4 Owm.

[Ipenoxasarens Myxomopos B.B.




I'OBIIOY  «YcMaHCKHiA MHOTONIPOPUIBLHBIN KOJLIEIK»

YT1Bepxkaaro
p DK3aMeH 3 DAL
aMECTHUTENb AUPEKTOpPa
aCcCMOTpeHO o yueOHOMY MpeaMETY p A p6 p
[IpenMeTHO - HUKIIOBOM OysnKa o yueOHoi padbore
KOMUCCHEH et Nol8 JlayBa O.1.
«EcTecTBEeHHOHAYUHBIX CHELAAIBHOCTD
AUCLIUILITAH 09.02.04 MadopmanmoHHbIE
[Ipencenarens
peacea CUCTEMBI (I10 OTPACTISIM)

Oo0s3aTeabHast YaCTh
1) XapakTepucTuKa )KHJIKOTO COCTOSHUS BemiecTBa. Kanmumispasie sBiaeHus. CMaunBaeMoOCTb.
2) CKopOCTb C TIOCTOSIHHBIM YCKOpPEHHEM. J[BMKEHHE C MOCTOSHHBIM yCKOPEHUEM.

3).3a0aua. Kax wu3Menutcs BHyTpeHHss1 SHeprus 200 r KUCIOpoAa MpH OXJaXIEHUU €ro Ha
200 K?

JlomoJIHMTEIbLHAA YACTh
1) Ilpenmer HaxOaUTCS HA PACCTOSHUU 2 M OT JIMH3BI ¢ ONTUYECKOU cuioid —1,5 nntp. Ha kakom

PaCcCTOSAHUN OT JIMH3bI HAXOAUTCSA OIITHYCCKOC I/I306pa)KCHI/IC npeaMeTa U1 KakKOBO JIMHEHHOE
YBCINYCHHUC JIMH3EI?

2) [Ipu mocnenoBaTeNIbHOM COETMHEHUH TpeX MPoBOAHUKOB 3, 6, 10 OM mportekaer TOk 5 A.
Onpenenuty HaNpsDKEHWE B CETHM M IMAJICHUE HANPSDKEHUM Ha KaXIOM M3 CONPOTUBICHUI

[Ipenoxasarens Myxomopos B.B.






I'OBIIOY  «YcMaHCKkHid MHOTONIPOPUIBHBIN KOJLIEIK»

YT1Bepxkaaro
p DK3aMeH 3 DAL
aMECTHUTENb AUPEKTOpPA
acCMOTpeHO o yueOHOMY MpeaMETY p A p6 p
[IpenMeTHO - HUKIIOBOM OysnKa o yueOHoi padbore
KOMUCCHEH et Nol9 JlayBa O.1.
«EcTecTBEeHHOHAYUHBIX -
AUCLIUILITAH 09.02.04 MadopmanoHHbIE
[Ipencenarens
peace CUCTEMBI (I10 OTPACTISIM)

Oo0s3aTeabHast YaCTh
1) ITonympoBoauukoBbsid Auoa. OOBsACHUTE 00pa30BaHUE I1 — P MEpexo/a.

2) HaHpH)KeHHOCTL MarHuTHOIro 1IIOJI1 M CBA3b €€ C I/IH,I[yKL[I/Ieﬁ M MarHuTHOM
IIPpOHUIACMOCTBIO.

3) 3aoaua. OnpenenuTb MaKCUMaIbHYIO CKOPOCTb BbIJIETa (POTOIEKTPOHOB U3 Kalus, paboTa
BBIXOJIa AJIEKTPOHOB KOTOpPOro paBHa 2.26 3B  mpu ocCBelleHUH €ro yiabTpaduoIeTOBBIM
n3nyyenuem 200 Hm

JlomoJiHMTEIbHAA YACTh
1)Kakoe conpoTuBieHHEe M KakK HYXHO HOJKIIOYUTH K MPOBOJAHUKY C COINPOTHBICHHEM
12 OM, 4TOOBI MONMYy4YuTH compoTtuBieHue 4 Om

2) OHpe,Z[eJ'II/ITL OINITUYCCKYKO CHJIY JIMH3bl W TJIABHOC q)OKYCHOG PacCTOSAHUC

BBIMYKJIOW  JIMH3BI, €CJOM  paccTosiHMe OT Hee 10 mpeamera 50 cMm, a 10
nzoopakenus 40 cm

[Ipenoxasarens Myxomopos B.B.




I'OBIIOY  «YcMaHCKkHid MHOTONIPOPUIBHBIN KOJLIEIK

YT1Bepxkaaro
p DK3aMeH 3 DAL
aMECTHUTENb AUPEKTOpPA
acCMOTpeHO o yueOHOMY MpeaMETY p A p6 p
[IpenMeTHO - HUKIIOBOM OysnKa o yueOHoi padbore
KOMUCCHEH et Ne20 JlayBa O.1.
«EcTecTBEeHHOHAYUHBIX CHELAAIBHOCTD
AUCLIUILITAH 09.02.04 MadopmanoHHbIE
[Ipencenarens
peace CUCTEMBI (I10 OTPACTISIM)

Oo0s3aTeabHast YaCTh

1) JlaiiTe XapakTepUCTUKy TBEPAOTO COCTOSHHUS BellecTBa. 3akoH ['yka Ui ynmpyrux
nedopmariuii.

2) HazoBute oCHOBHEIC XApaKTCPUCTUKHU MAruuTHOI'O I10JIA. [IaﬁTe OIpCACIICHUC, UX
CAWHUIOBI U3MCPCHUA.

3) 3amaya. OnpenenuTh dJIEKTPOEMKOCTh IIOCKOIO KOHIEHCATOPa, COCTOSIIEro u3 51
IUIACTUHBI TIOMaabo 20 cM? Kaxaas, eClid MEKIy HMMH IPOJIOXKEHA CIIFoaa Tommunoi 0,1 Mm
(e =1,6%10""° Kn)

JlomoJIHMTEIbLHAA YACTh

1) UYrto mokaxkeT ammepMeTp, BKIIOYECHHBIH B  II€Nb  IOCJICAOBATEILHO  C
ANEKTPOJIIUTUYECKOW BaHHOW, B KoTOpoi 3a 50 muHyT BbIAenmwioch 10T cepebpa. K =
1,18%10° kr/Kn
2)1300paxkeHue npeaMera B JIyrne HaxoauTcs Ha paccTossHUU 30 CM OT ONTHYECKOTO LIEHTpa

nynbl. Ha kakom pacctossHUM (B CM) HAaXOIUTCS MPEAMET Mepen JIyNou, eciu ee (GOKycCHOe
paccrosinue paBHO 9 cM. OTBeT: 7 cM.

[Ipenoxasarens Myxomopos B.B.




I'OBIIOY  «YcMaHCKHid MHOTONIPOPUIBHBIN KOJLIEIK»

YT1Bepxkaaro
p DK3aMeH 3 DAL
aMECTHUTENb AUPEKTOpPA
acCMOTpeHO o yueOHOMY MpeaMETY p A p6 p
[IpenMeTHO - HUKIIOBOM OysnKa o yueOHoi padbore
KOMUCCHEH et No2 1 JlayBa O.1.
«EcTecTBEeHHOHAYUHBIX CHELAAIBHOCTD
AUCLIUILITAH 09.02.04 MadopmanoHHbIE
[Ipencenarens
peace CUCTEMBI (I10 OTPACTISIM)

Oo0s3aTeabHast YaCTh

1) CrocoObl HAONIOACHHUS W PETUCTPAIlMU 3apsOKCHHBIX 4YacTHIl. PalnoakTMBHOCTh Kak
SIBJICHHE, TTOATBEPKIAIOIIIEE CII0KHOCTh CTPOSHHUE SIIPa aTOM.

2) AbcomoTHas Temnepatypa. Temneparypa— Mepa cpeiHel KWHETHUECKONH YHEPTHH MOJIEKYII.
3) 3aoaua. Ecaun k KoHIIaM POBOAHMKA MoaaTh HanpsbkeHne 100 B, To mo nemy moiiner Tok 2

A. Kakoe HanpspkeHHE HAJ0 MPUJIOKUTH K KOHIIAM 3TOTO MPOBOJIHMKA, YTOOBI CHJIa TOKA B HEM
crana 1,2 A?

JlomoJIHMTEbHAA YACTh

1) OnpenenuTs COMPOTUBICHUE KOHIECHCATOPA, BKIOYECHHOTO B IIEMb NMEPEMEHHOTO  TOKa
gactorod 200 I'm.

2)IIpu mocnenoBaTeIbHOM COCIUHEHUH TpeX MPOBOIHUKOB 3, 6, 10 OM mpoTekaeT TOK 5

A. OnpenenuTh HanpsbKEHHWE B CETH U MaJCHUE HaNpsSOKEHUH Ha KKIOM U3
COTNPOTHUBIICHUH

[Ipenoxasarens Myxomopos B.B.




I'OBIIOY  «YcMaHCKkHid MHOTONIPOPUIBHBIN KOJLIEIK

YT1Bepxkaaro
p DK3aMeH 3 DAL
aMECTHUTENb AUPEKTOpPA
acCMOTpeHO o yueOHOMY MpeaMETY p A p6 p
[IpenMeTHO - HUKIIOBOM OysnKa o yueOHoi padbore
KOMUCCHEH et No22 JlayBa O.1.
«EcTecTBEeHHOHAYUHBIX CHELAAIBHOCTD
AUCLIUILITAH 09.02.04 MadopmanoHHbIE
[Ipencenarens
peace CUCTEMBI (I10 OTPACTISIM)

O0s3aTeIbHAA YACTh
1)3akon Oma i moiHoW nenu. 3akoH OMa A y4acTKa LeMu.

2) D.A.C. »neKTpOMarHUTHOW MHAYKIMH TPU JBHXKEHUU MPSIMOJIMHEHHOTO MPOBOJHUKA
B MarHuTHOM mnoje. IlpaBuno mpaBoit pyku.

3)3adaua. C kakoii cUJION B3aMMOJAEUCTBYIOT JBa 00Jlaka HAa pPACCTOSIHUM 8 KM, €CIH Ha
KaXJ0M U3 HHMX cocpeaoToyeH 3apsia 16 Kin

JlomoJIHMTEIbLHAA YACTh

1) Pe3onanc B konebaTenbHOM KOHTYype HacTymaeT mpu dvactote 5,3 kl'm. OmnpenenuTtsb
WHAYKTUBHOCTH KaTYIIKH, €CIIH €eMKOCTh KOHJIeHcaTopa 6 MKD

2) Omnpenenuts HOPMaJIbHOE MEXaHUYECKOE HANPSIXKEHUE Yy OCHOBAaHUS CBOOOJHO CTOSIIEH
MpaMOPHO# KOJIOHHEI BeIcOoTOM 10 M. ITnotHOCTs Mpamopa 2700 kr/m?>.

[Ipenoxasarens Myxomopos B.B.




I'OBIIOY  «YcMaHCKkHid MHOTONIPOPUIBHBIN KOJLIEIK

YT1Bepxkaaro
p DK3aMeH 3 DAL
aMECTHUTENb AUPEKTOpPA
acCMOTpeHO o yueOHOMY MpeaMETY p A p6 p
[IpenMeTHO - HUKIIOBOM OysnKa o yueOHoi padbore
KOMUCCHEH e No23 JlayBa O.1.
«EcTecTBEeHHOHAYUHBIX CHELAAIBHOCTD
AUCLIUILITAH 09.02.04 MadopmanoHHbIE
[Ipencenarens
peace CUCTEMBI (I10 OTPACTISIM)

Oo0s3aTeabHast YaCTh
1)ITepeuncnure Buabl nepopmanuii. AGCOTIOTHAsI M OTHOCUTENbHAs aedopMarius.

2) IlomynpoBonHuKH M UX cBoicTBa. I[lomympoBogHuKOBBIM quoa. OJHOCTOPOHHSSA
MIPOBOJIUMOCTD

3) 3aoaua llpu temnepatype 19 °C otHOcuTenbHas BrnaxHOcTh 70%. OmnpeaenuTs TOUKY
pochI

JlomoJIHMTEIbLHAA YACTh
1) Onpenenuts gedeKT MaCChl U SHEPTHIO CBA3HU sapa Tputus 1 H.

2) Omnpenenuth KpacHyro rpaHuily ¢oroadderra y XJIOPUCTOro HaTpus, paboTa BbIXOJa
3JIEKTPOHOB KoTOoporo 4.2 3B.

[Ipenoxasarens Myxomopos B.B.



I'OBIIOY  «YcMaHCKkHid MHOTONIPOPUIBHBIN KOJLIEIK

PaccmoTpeno
[IpeameTHO - HMKIOBOM
KOMHCCHUEU
«EcTecTBEeHHOHAYYHBIX
JUCLUTIIIUH

IIpencenarens

Ok3amMeH
o yueOHOMY MpeaMETY
duzuka
ouiet Ne24
CIIENUAJIBHOCTD
09.02.04 MadopmanoHHbIE

CUCTEMBI (I10 OTPACTISIM)

YTBepxaato
3aMecTUTENb TUPEKTOpa
o y4ueOHoii paboTe
Jlaysa O.M.

Oo0s3aTeabHast YaCTh

1). IlonsiTue o TermmoBoM pacuipeHuu Ten. JIuHeiiHoe pacuImpeHue TBEepIbIX.

2)Kunemaruka TBEpIOTO Teja.

HOCTyrIaTeJ'ILHOG JABHOKCHUC.

Vrinosasu IuHEHHAs CKOPOCTb ABHIKCHUA

Bpa].].[aTeJ'ILHOG ABHOKCHUC.

3) 3a0aua. N3 ckonbKUX BUTKOB HAJ0 M3TOTOBUTH COJEHOWJ 0Oe3 cepleuHuKa ATUHOU 4 cM,
YTOOBI NP CUJIE TOKA 2 A BHYTPH HErO MarHUTHOE I0JIe UMeN0 HanpsikeHHOCTh S000 A/m?

JlomoJiHMTEIbHAA YACTh

1 OHpe,Z[eJ'II/ITL nepuoa U 4aCTtoTry COOCTBEHHBIX QJICKTPOMAruduTHBIX KoJIeOaHHUHI

KOHTYpa, €CIIM €ro UHAYKTUBHOCTh paBHa | MI'H, a eMkocTh — 100HO®.

2. Kakoe conpoTuBieHHEe U KaK HYXHO MOJKIIOYUTH K IPOBOJHHUKY C CONPOTHBIECHHEM 12
Owm, 4ToOBI MONy4uTh compoTHBieHHEe 4 OM

[Ipenoxasarens Myxomopos B.B.




I'OBIIOY  «YcMaHCKkHid MHOTONIPOPUIBHBIN KOJLIEIK

YT1Bepxkaaro
p DK3aMeH 3 DAL
aMECTHUTENb AUPEKTOpPA
acCMOTpeHO o yueOHOMY MpeaMETY p A p6 p
[IpenMeTHO - HUKIIOBOM OysnKa o yueOHoi padbore
KOMUCCHEH et No25 JlayBa O.1.
«EcTecTBEeHHOHAYUHBIX -~
AUCLIUILITAH 09.02.04 MadopmanoHHbIE
[Ipencenarens
peace CUCTEMBI (I10 OTPACTISIM)

Oo0s3aTeabHast YaCTh

1). Cwuna B3auMoAeWCTBUSA DIEKTpUYECKHX 3apanoB. 3akoH Kymnona. Judnextpuueckas
MPOHUIIAEMOCTh CPEJIbI.

2) Kparkas uctopusi mnpeacTaBieHUs o mpupoje cBeTa. OCHOBHBIC TMOJOKEHHSI KBAHTOBOM
TEOpHH.

3) 3amaua. B konebareabHOM KOHTYype KOHAEHcCATop eMKocThio 50 H®D 3apsbkeH 10
MakcuManbHoro HanpsbkeHus 100 B. OnpenenuTs pe30HaHCHYIO 4acTOTY KojeOaHU CBOOOTHBIX
ANIEKTPOHOB B KOHTYypE, €CITM MaKCHUMallbHas Cujia TOKa B KOHType paBHa 0,2 A. AKTHBHOE
COIMPOTHUBIICHUE PABHO HYIIIO.

JlomoJiHUTENbHAA YACTh

1) OnpenenuTs KOJIMYECTBO BBIJACIHMBIICHCS MEIU MPU SJICKTPOJIM3E, €CIU Ha
Hero OBLIO H3pacxoa0BaHO 5 kKBT*u »sHeprun. HampspkeHue Ha  KJeMMax BaHHBI
coctaBuio 4 B.

2) Uemy paBHO yAJUHEHHE MEAHONM MPOBOJOKK JiMHOW 30 M U IUIOIMIAJBIO
nonepeyHoro cevenus 10 Mm? mpu  npomonabHOM Harpysku 300 H. Moayns ynpyrocts
E=1.2*10"IIa.

[Ipenoxasarens Myxomopos B.B.




I'OBIIOY  «YcMaHCKkHid MHOTONIPOPUIBHBIN KOJLIEIK

YT1Bepxkaaro
p DK3aMeH 3 DAL
aMECTHUTENb AUPEKTOpPA
acCMOTpeHO o yueOHOMY MpeaMETY p A p6 p
[IpenMeTHO - HUKIIOBOM OysnKa o yueOHoi padbore
KOMUCCHEH et No26 JlayBa O.1.
«EcTecTBEeHHOHAYUHBIX CHELAAIBHOCTD
AUCLIUILITAH 09.02.04 MadopmanoHHbIE
[Ipencenarens
peace CUCTEMBI (I10 OTPACTISIM)

Oo0s3aTeabHast YaCTh

1). CoOuparone u paccenarouiye JuH3bl. [naBHbIN Gokyc. Onruyeckas cuia JIMH3BIL.
dopmyJia TOHKOU JIMH3BI.

2) HWmmynbc MaTepuanbHOW TOYKH. 3aKOH COXPAHEHUS HMITYJIbCa

3). 3amaua MarnuTHas uHAyKuusa B Opycke cranu 0,75 Tn. HampsokeHHOCTh MarHUTHOTO
ToJIsA, CO3/1aBaeMoro TokoMm, 150 A/m. OnpenenuTs OTHOCUTEIbHYIO MATHUTHYIO POHUIIAEMOCTh
cTaJan

JlomoJIHUTENbHAA YACTh

1. B onHOpoAHOM MarHUTHOM Tonie MHAyKUIued 15 Tn mpoBonHUK mepemMecTuics
MEPIEeHIUKYISIPHO JTUHUSIM MarHuTHOM nHaykiuu Ha 10 cM. Kakyro paboty coBepimn
IIPH STOM DJIEKTPUYECKHIA TOK, €CJIH JUIMHA aKTUBHOM yacTH npoBogHuka L= 40 cwm, a cuia Toka B
HeM paBHa 2 A?

2. Yemy paBHA CpeIHSISI CKOPOCTH IBFIKCHHS aBTOMOOWIII HAa BCEM IIyTH, €CJIH TICPBYIO
MOJIOBUHY IyTH OH JBUTAJCS CO CKOpOCThIO 70 KM/4, a BTOPYIO MOJOBHUHY TyTH — 30
KM/4.

[Ipenoxasarens Myxomopos B.B.




I'OBIIOY  «YcMaHCKkHid MHOTONIPOPUIBHBIN KOJLIEIK

YTBepxaato
3aMecTHUTeNb TUPEKTOpa
o y4ueOHoii paboTe
Jlaysa O.M.

b DK3aMeH
acCMOTpeHO 10 y4eOHOMY IIPEIMETY
IIpeamMeTHO - IMKIIOBOM Ousuka
KOMHUCCHEN omsiet No27
«EcTecTBEeHHOHAYYHBIX CIIENUaIbHOCTD
JAUCLUTUIAHY 09.02.04 UudopManoHHbIe
IIpencenarenns
peacen cucTeMBI (TI0 OTPACIISIM)

Oo0s3aTeabHast YaCTh

1) Ilonstme o nucnepcuu cBera. Pasznoxkenwe Oenoro cBeTa MPHU3MOM.
YnbrpaduoneroBas u uHdpakpacHas yacte cnektpa. [Ipubopsl Ans momydeHus u
uccienoBaHus ceKTpoB. CIEKTPhl UCITyCKAHUS U MOTJIOUICHHUS, UX BUBL.

2) MarauTHoe mosie Kak OcCOObIi BHJ MaTepuu. B3anMoaeicTBHE TOKOB |
MarHuTOB.

3). 3a0aua. Kakyto ckopocTh HMMEIOT TOUKH o0oja Kojieca paauycoMm 18 cwm,
€CIIM OHO JIBUIKETCA C LEHTPOCTPEMHUTEIBHBIM YCKOpeHueM 2 m/c*?

JlomoJIHMTEIbHAA YACTh

1) IIpo3paunas maacTMHa TOMIIUHOW 2,4 MKM OCBEIEHA MEPHEeHIUKYISIPHBIMU
OpaH)XEeBbIMU JydyamMH C JAnuHod BomHbl 0.6 MkM. bynmer nu BumHa 3Ta
IJJaCTUHKA B OTPAKCHHOM CBETE OPAHXKEBOM, €CIM ONTHYECKas IUIOTHOCTh
BEIIECTBA IUIACTUHKH paBHa 1,57

2) Ha‘lepTI/ITL QJICKTPHUYCCKYHO CXEMY JIAaMIIOBOI'O0 TCHEpATOpa HE3aTyXarolnuX
QJICKTPOMArduTHBIX KonebaHuii H YKa3aTb OCHOBHBEIC 3JICMCHTBI 9TOH
aBTOKOJI€0aTEILHOM CUCTEMEL.

[Ipenoxasarens Myxomopos B.B.



I'OBIIOY  «YcMaHCKkHid MHOTONIPOPUIBHBIN KOJLIEIK

YT1Bepxkaaro
p DK3aMeH 3 DAL
aMECTHUTENb AUPEKTOpPA
acCMOTpeHO o yueOHOMY MpeaMETY p A p6 p
[IpenMeTHO - HUKIIOBOM OysnKa o yueOHoi padbore
KOMUCCHEH e No28 JlayBa O.1.
«EcTecTBEeHHOHAYUHBIX CHELAAIBHOCTD
AUCLIUILITAH 09.02.04 MadopmanoHHbIE
[Ipencenarens
peace CUCTEMBI (I10 OTPACTISIM)

Oo0s3aTeabHast YaCTh

1).®@oroapdext. Buemnwmii u BHyTpeHHHH HoTOdPdeKT. 3akonb! CToNeToBA.
2) [IpeBpaiieHre SHEPTUU B 3aMKHYTOM Kosie0aTenbHOM KOHType. CoOCTBeHHas 4acToTa

3).3apava. CKOJIbKO aTOMOB COIEPXKUTCS B 4 KT 010Ba?

JlomoJIHMTEIbLHAA YACTh
1) Dueprus atoma Bogopoaa B HopMmanbHOM coctosiHuu Ei= - 13,533B. Omnpenenuts sHEprro
KBaHTA U JIIMHY BOJIHBI U3TY4YEHHUS, I - TO aTOMOM BOJIOPO/IA, €CIU MPH 3TOM 3JIEKTPOH Hepeiien
C TPETH SHEPTeTUYECKUIl YPOBEHb.

2) OmnpenenuTh KOJTUYECTBO BbIICTUBIICHCS MEIH MIPHU AJIEKTPOIIU3E , €ClId Ha HEero ObLIo
u3pacxofoBaHo 5 kBr*u suepruu. Hampsikenue Ha KiaeMmMmax BaHHBI cocTaBuio 4 B

[IpenoxaBarens Myxomopos B.B.






Cneuuduxanus
3adera no yueoOnomy npeamery YIIB.02dusuka

Ha3nauenmue 3a4eTa— OIICHUTHh YPOBEHb MOATOTOBKH CTYIEHTOB 0 yueOHOMY npeamety YIIB.
02 ®u3nuka ¢ LEIb0 UTOTOBOM aTTecTauuy NOpu nojaydeHun crneuuaibHocTH 09.02.04
HNudopmanvonusie cucteMsl (MO OTpacisM) IO MporpaMMme TMOJATOTOBKH (MPEAMET BXOAWT B
o0menpogecCHOHaNbHBIA UK Yy4eOHOro IJjaHa CHEeHalbHOCTH IO MporpaMme 0a30BOU
MOJATOTOBKU B COOTBETCTBUH C MPHUMEPHON mporpammoin ydeOHoil mucuurumasl  YIIB. 02
O®uzuka s cneunanbHocTed  CIIO, ytBepkaeHHoM [lemapTamMeHTOM TroCynapCTBEHHOU
MOJIMTUKU B cepe HOPMATHBHO-IIPABOBOTO obecreueHus: oopasoBanuss MunoOpHayku Poccuu;
paboueit mporpammoit ydeOnoro mpenmera YIIB. 02®usuka (mpeaMeT BXOOUT B
oOmieoOpa3oBarenbHbld LUK ~ OasucHOro  ydeOHoro miuaHa  chenuanbHocT(09.02.04
NudopManimoHHbIe CHCTEMBI (ITO OTPACIISIM)

1 Conepxanme 3a4dera OIpeAeNseTCs B COOTBETCTBUM IpuMepHOW mnporpammoir CIIO
cneruansHoctu 09.02.04 MuHpopmanmoHHble cHcTeMbl (MO OTpacisM) y4eOHOro mpeamera
VIIB.02®wu3uxka.

2 IlpuHOMOBI 0TOOPA coep:KaAHMS 3a4UeTa: OPUEHTAIUsl Ha TpeOOBaHUS K pe3ybTaTaM
ocBoeHusi yueOHoro mpenmetaVYIIB.02 ®usuka, mpencraBieHHbIM B coorBeTcTBUH ¢ DOI'OC
CIIO cmenumanbaoct 09.02.04 HMudopmarmonHsie cucTeMbl (IO oTpacisiM)  pabodeit
MIporpaMMoil mpeaMera.

OcBoenne coaepkanus yuebnoro mpeamera YIIB.02 dusuka obecrneyuBaeT AOCTHXKEHUE
CTYJICHTaMH CIIEYIOLIUX PE3YyJIbTATOB:

*IMYHOCTHBIX:

- YyBCTBO TOPJAOCTH U YBOXKEHUS K UCTOPUU U TOCTHIKEHUSIM OT€YECTBEHHON (DPU3UYECKON HAYKH;
(bu3nyecKy rpaMOTHOE MOBEACHHE B MPO(EeCCUOHANBHOM ASSITENFHOCTU U OBITY MPU 0OpaIeHuu
¢ mpubopamMu U yCTPOMCTBAMH;

- TOTOBHOCTH K MPOJOKCHHIO OOpa3oBaHMs M TMOBBIIICHUS KBaIU(UKAIMU B U30paHHON
npoheccCHOHaNBHON IEATENBHOCTH U OOBEKTUBHOE OCO3HAHUE POIH (DU3HUECKUX KOMIIETCHIUN
B 3TOM;

- yYMEHHE HCIOJIb30BaTh JOCTIKEHUS COBPEMEHHOH (U3NYecKo Hayku H (PU3NYECKUX
TEXHOJIOTHI Ui TOBBIMIEHUS COOCTBEHHOTO WHTEIEKTYaIbHOTO DPa3BUTUSL B BBIOPAHHOM
npodeccCuoHaNbHOM 1eATENbHOCTH;

- YMEHHUE CaMOCTOSITEeNbHO J0OBIBATH HOBBIE ISl ceOd (pU3MUecKre 3HAHUS, WUCHONb3Ys A
3TOTO IOCTYIIHbIE UCTOUHUKU HH(POPMAIUH;

- YMEHHUE BBICTPAaWBATh KOHCTPYKTHBHBbIC B3aMMOOTHOIICHHUS B KOMAaHJE MO PEIICHUI0 OOIIMX
3a/1a4;

- YMEHUE YIPaBJIATh CBOECH MO3HABATEIbHOMN AEATEIBHOCTHIO, IPOBOJUTH CAMOOLEHKY YPOBHS
COOCTBEHHOT'O MHTEJJIEKTYaIbHOTO Pa3BUTHS;

*MeTanpeIMeTHbIX:

- UCTIOJIb30BaHUE PA3NUYHBIX BUJIOB MO3HABATENHLHOU NEATENBHOCTH ISl pEIICHUs (PU3UUECKHUX
3a/1a4, MPUMEHEHNE OCHOBHBIX METOOB MO3HAHUS (HAOIIOICHUS,

OMUCaHUs, W3MEPEHHsI, HKCIEPUMEHTAa) [UIsl H3YYCHHsI pPA3IUYHBIX CTOPOH OKpYXKaloulei
NENCTBUTEIBbHOCTH;

- HCHOJIb30BaHUE OCHOBHBIX HWHTEUIEKTYaJIbHBIX ONEpalMii: MOCTAHOBKU  3aJlayM,
dbopMynupoBaHMs TUIOTE3, aHaiW3a M CHUHTE3a, CpPaBHEHHs, OOOOIEHHUS, CHUCTeMAaTH3allUU,
BBISIBJICHHSI IPUYMHHO-CIICACTBEHHBIX CBA3EH, MOMCKA aHAJIOTOB, (POPMYITUPOBAHUS BHIBOJOB IS
U3YYCHHS DPA3NUYHBIX CTOPOH (U3MYECKUX OOBEKTOB, SBJICHHH M MPOLIECCOB, C KOTOPHIMU
BO3HUKAET HEOOXOAMMOCTh CTaIKUBAThCA B IpodecCHoHaIbHOU chepe;

- YMEHHE T€HEPUPOBATh UJIEU U OTIPECNATh CPEACTBA, HEOOXOAUMBIE ISl UX Peallu3alliu;

- YMEHHE HCIIOJIb30BaTh pa3jMyYHble MCTOYHUKU JUIS MOTy4YeHHUs (u3nueckod mHbopManumy,
OLICHHUBATh €€ JOCTOBEPHOCTh; - YMEHHE aHaIU3UpPOBAaTh U MPEICTABIATH HHPOpPMAIUIO B
pa3NMYHBIX BUAAX; yMEHHEe  NyOJIMYHO  TPEACTaBISTH  Pe3yJdbTaThl  COOCTBEHHOTO
UCCIIEIOBaHMs, BECTH AMCKYCCHUHU, NOCTYIHO M TapMOHHUYHO coueTas coaepxkaHue U (OpMbI



npecTaBIsieMoi nHpOopMalnu;
*IpeJIMeTHBIX :

- c(hopMUPOBAaHHOCTb NPEACTABICHUNH O POJIM U MecTe (U3UKU B COBPEMEHHON Hay4yHOMH
KapTHHE MUPa; HIOHUMaHKUe (PU3NYECKOH CYITHOCTH HabI0JjaeMbIX BO BeeneHHOH siBneHuil, poiu
¢u3uku B GOPMUPOBAHUU KPYro3opa U (pyHKLUHOHAIBHON IPaMOTHOCTH YelloBeKa JUIsl peLIeHUs
MPAKTUYECKHX 3a]1a4;

- BJIaJICHHE OCHOBOIIOJIAraAOMMH (PU3MUYECKUMHU MOHATUSAMH, 3aKOHOMEPHOCTSIMU, 3aKOHAMHU U
TEOPHUSIMH; YBEPEHHOE UCIOJIb30BaHUE (PU3NUECKON TEPMUHOIOTUUU CUMBOJIUKH;

- BJAJICHME OCHOBHBIMM METOJaMU HAy4yHOI'O I[IO3HAHHUSA, HCIOJIb3YEeMbIMU B (QU3HKE:
HaOJI0IeHUEM, OTUCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM;
- yMeHus 00pabaThIBaTh Pe3yJIbTaThl U3MEPEHU, 00HAPY)KUBATh 3aBUCUMOCTb
MEXy (PU3NYECKMMHU BETMYMHAMU, OOBSICHATH [10JTy4YEHHbIE PE3YJIbTAThl U JA€IaTh BbIBO/IBI,
- cOPMHUPOBAHHOCTh YMEHUS pelaTh (PU3NYECKHe 3aJauu;

- (OPMHPOBAHHOCTh YMEHHs MPUMEHSTHb IOJyYEHHbIE 3HAHUS JUIsl OOBSICHEHHUS YCIIOBH
NpoTeKaHus (QU3MUECKUX SBJICHUH B MpHUpoJe, NMpodeccCHOHaNbHOU chepe U AN NPUHATHS
MPAaKTUYECKUX PELICHUN B IOBCEAHEBHOM KU3HM;

- c(OPMHPOBAHHOCTh COOCTBEHHOW MO3UIMKM IO OTHOLICHHIO K (U3MUECKOM HH(pOpMaIuH,
MOJTy4aeMOi U3 pa3HbIX HICTOUHUKOB.

3 Crpykrypa 3a4era

3.13aueTa cocTOUT U3 0053aTENBHON U TOTIOJIHUTEIBHON YacTH: 00s3aTeNbHas YaCTh COACPKHUT 3
3amanus (BOIIPOCa), TOMOJHUTENIbHAS YacTh — 2 3aaHus (Bompoca).

3.23amanus (Bonpockl) 3aueTaandGepeHuupyoTCs 0 YPOBHIO ClokHOCTU. O0s3aTenbHas 4acThb
BKJIIOYAET 3aJaHusi (BOMPOCHI), COCTABIAIOIIME HEOOXOAMMBIH M JOCTaTOYHBIH MHHHUMYM
yCBOEHMsI 3HaHMW M yMmeHuil B coorBercTBUM ¢ TpeboBanusmu PI'OC CIIO, paboueit
nporpamMMbl yue6Horo npenmera YIIB.02du3uka. JlonogHuTeNbHAs YacTh BKIIIOYAET 3aJaHMS
0oJiee BEICOKOTO YPOBHS CJIO’KHOCTH.

4 CucremMa onleHUBAHHA OTAEJbHBIX 3aJIaHUH M 3a4€eTa B IeJIOM

4.1  Kaxnplif TeOpETHUECKHIA BOIIPOC 3a4eTa B TPATUIIMOHHOI (hopMe OLIeHUBAETCS 110
5-Tu OannbHOI 1IKase:

«5» (OTIUYHO) — BBICTABISIETCS CTYJEHTY, €CIIM OH OTBETHJI MpaBMIbHO OT 85% - 100%
MpeAJiaraeMbIX BOIPOCOB;

«4» (XOpOIlI0) — €ClIi CTYJEHT MOJHO OCBOUJ YYEOHBII MaTepHal U MPaBUIbHO OTBETUI
oT 65% — 84% npennaraeMbIx BOIIPOCOB;

«3» (YyIOBJIETBOPUTENBHO) — BBICTABISIETCA CTYICHTY, €CIM MPOLEHT MPaBHIbHBIX
BOIIPOCOB cocTaBiisgeT oT 51% - 64%

«2» (HEyIOBJIETBOPUTENIHHO) — BBICTABIIACTCSA CTYACHTY, €CIU MPOLEHT MPaBHJIbHBIX
orBeToB HuUXke 50%

4.2 WtoroBas OIleHKA 3a 3a4eT OMpeAeNseTcs Kak CpelIHUd Oail mo BCeM 3aJaHHsIM
(Bompocam).

4.3 OOs3aTenbHBIM YCIOBUEM SBJISIETCS BBIMOJIHEHHE BCEX 3aJaHMil M3 00s3aTelbHOU
4acTH, a YPOBEHb BIIa/ICHUS MaTepUaIoM JIOJDKEH OBITh OLICHEH He HUKE YyeM Ha 4 0an

5 Bpems mpoBeeHus 3a4€Ta

Bpemsi, orBoguMoe i BBINOJIHEHUS MHUCBMEHHOTO OTBETa CTYJIEHTa Ha 3a4yeTe
coctaBisieT 40 MUHYT.
HNHcTpyknus Ui CTyIeHTOB
1 ®opMma npoBeeHUsA NPOMEKYTOUHONM aTTecTaluu 1o yuebHomy npeamery YIIB.01

OU3UKA — 3auer.
2 IlpuHIUIIBI 0TOOPA COIEPKAHUSA 3a4eTa

Opuenrtanus Ha TpeOOBaHUS K pe3ysbTaTaM OCBOCHHUS MO yueOHoMy npeamery YIIB.02



OU3NKA

yMeTh: -

. OIUCBIBATh U OOBSICHATH (PU3MUECKUE SIBJICHHS U CBOMCTBA TeJl: IBUKEHUE

HEOECHBIX TeJl U MCKYCCTBEHHBIX CITyTHUKOB 3€MJIH; CBOMCTBA ra30B, KUAKOCTEH U TBEPBIX TE;
3JIEKTPOMArHUTHYI0 HHAYKIUIO, PACHPOCTPAaHEHHE DSJIEKTPOMATHUTHBIX BOJH; BOJIHOBBIE
CBOMWCTBA CBETA; U3JIyueHHE U MOIJIOLIEHHE CBeTa aTOMOM; (hoTo3(hdeKT;

® OTJIMYATDh I'MIIOTE3bI OT HAYYHBIX TeOpI/Iﬁ;
® A€JaThb BBIBOAbI HA OCHOBE 3KCIICPHMMCHTAJIbHBIX JaHHBIX,
® NPUBOJIUTD IIPUMEPHI, IIOKA3LIBAIOIIHE, YTO: Haﬁ.moz[elme H

OKCIIEPUMEHT SBISIOTCS OCHOBOW Il BBIABIDKEHUS THUINOTE3 U TMO3BOJIAIOT TMPOBEPUTH
UCTUHHOCTh TEOPETUYECKUX BBIBOJOB; (hM3MUECKas TEOpHsl AaeT BO3MOXKHOCTH OOBICHSTH
W3BECTHBIC SIBJICHUS MIPUPOABI U Hay4yHbIE (DAKTHI, IPEACKA3bIBATh €11[¢ HEU3BECTHBIC SBIICHUS;

. NPUBOAUTH MPHUMeEPHI MNPAKTUYECKOI0 MCHOJIb30BaHUS (U3NYECKUX 3HAHMIi:
3aKOHOB MEXaHHKH, TEPMOJUHAMHKU M SJEKTPOAMHAMHKU B SHEPreTUKE; Pa3lUYHbIX BHUIOB
ANEKTPOMATrHUTHBIX M3IyYEHUs Pa3BUTHUS PAIMO U TEJICKOMMYHUKALUW, KBAHTOBOU (DU3MKHK B
CO3/IaHUU SIIEPHON PHEPTETUKH, JTa3€POB;

. BOCIPUHUMATH M HA OCHOBEe MOJYYeHHBIX 3HAHUH CaAMOCTOSITEJIbHO OLEHHBATH
uH(pOopMalInIo, COMEpKaIIytocs B coodueHusx uTepHere, HAyYHO-TOMYJISIPHBIX CTAThAX.

. MPUMEHSITH MMOJTYYCHHBIE 3HAHUS 171 pelIeHus (pU3nuecKux 3aaau:

. onpeeasaTh XapakTep (pu3nueckoro mnpouecca mo rpaduky, opmymne

U3MEPSATH Pl (PU3NYECKUX BeJTHYUH;

. OLICHKH BIIMSIHUS HA OPTaHU3M YelIOBEKa M JPYTHe OPraHU3Mbl 3arpsi3HEHUST OKPYKAIOIIeH
CpeIbl;

. paIoOHaIBHOTO MTPUPOIOTOIB30BAHUS U 3ALUTHI OKPYKAIOIIEH CPeIbl.

B pesynbraTe 0CBOCHHS TUCHUIUIMHBI OOYYarOIIUN JIOJDKCH 3HAMb:
. CMBICJI MOHATHII:  (PU3HUECKOE SIBIICHHE, TUTIOTE3a, 3aKOH, TCOPHS,
BEIIECTBO, B3aMMOJICHCTBHE, SJICKTPOMATHUTHOE TIOJ€, BOJHA, (OTOH aTOMHOE SIpO,
WOHU3UPYIOUIHE U3TyUYCHUs, TUIAaHeTa, 3Be3/1a, TajakTHKa, BceneHHas;
. CMBICJT (U3HMYECKHX BeJHYMH: CKOPOCTh, YCKOpPEHHE, Macca HMIyJbC, padora,
MeXaHU4eCKasi SHEPTHsl, BHyTPCHHSS a0COTIOTHAS TEMIIEPATypa, CPEAHSSI KUHETHYECKAs SHEPTHsI
BEIIIECTBA, KOJMYECTBO TEIUIOTHI, JJIEMEHTAPHBIH AIEKTPHUUECKUI 3apsi;
. CMBICJT (PM3UYECKHX 3aKOHOB KJIACCUYECKON MEXaHWKH, BCE: TATOTCHUS, COXPAaHCHHUS
SHEPIUM, UMITYJIbCa W JJIEKTPHUYECKOTO TEPMOJWHAMMKH, SJICKTPOMATHUTHOW WHIYKIUH,
dboToapdexra;
. BKJIAJl POCCHIiICKHX M 3apy0e:KHBIX Y4YeHbIX, OKa3aBIIMX HAWOOJbIlEe BIMSHUE HA
pa3BuTHE (DU3UKH;

3 Crpykrypa 3a4era

3aueT COCTOUT M3 00S3aTENbHON U JOMOJHUTEIHHON YacTU: o0s3aTeibHas 4acTb COJEPKUT 7
3a/IaHui (BOIIPOCa), OMOJIHUTENIbHAS YacTh — 2 3a7aHus (Bompoca).
3ananus 3a4eTa MpeJiaraloTcs B MUCbMeHHOU Gopme ( popMe TEeCTHPOBAHUS).

4 Ilepeuensb pa3naenoB, TeM 1o yueOHomy npeamery YIIB.02OU3UKA nopse:xkammux

KOHTPOJIIO HA 3a4€Te

1 ®du3uka B TO3HAHUH BCHICCTBA, I1OJIA, IIPOCTPAaHCTBA U BPCMCHU. OcCHOBHEBIE
(bHSH‘lCCKHG BeJmuuHBL. CHcTeMa CAMHUI U3MCPCHUS (1)I/ISI/I‘ICCKI/IX BCINYHH.
dusznyeckue 3aKOHbI

2 Knaccrnueckas MmexaHnka Kak q)YHHaMCHTaJ'ILHaﬂ (1)I/ISI/I‘ICCK3${ TCOPHU. MexaHn4ueckoe




nB>KeHue. MarepuanbHas Touka. OTHOCUTEIBHOCTh MEXaHUYECKOTO IBUKEHUS.
Cucrema otuera. Koopaunarsl. Paguyc - Bektop. Bexkrop nepemenienus. CKOpocTb.
Tpaexropus. 3akon neukenus. [lepememenue. [1yts. Cpennsisi, MTHOBEHHAs 1
OTHOCHUTEJIbHAsI CKOPOCTH JIBMKEHUS Tell. PaBHOMEpHOE NMPAMOJIIMHENHOE JBUKCHUE.
Yckopenue. J[BikeHne ¢ mocTossHHBIM yckopeHueMm. CBOOOHOE MaieHue Tedl.
PaBHOMEpHOE NBUKEHUE IO OKPYKHOCTH

3 | OcHOBHOE yTBEpXKACHUE MEXAHUKHU, MaTepuasabHas Touka. [lepBslii 3akoH HeroToHa,
3aKOH MHEPIIMU U OTHOCUTEIBHOCTh ABMKEHUs. CHila, CBA3b MEX1Y YCKOPEHUEM U
cuiion, macca. Bropoii 3akoH HeroToHa. Tpernii 3akoH HeroToHa

4 | Umnynbc MaTepUaIbHOM TOYKH. 3aKOH COXPAHEHUS UMITYJIbca. PeakTuBHOE
JBUKEHHE, YCTIEXU B OCBOCHUH KOCMUYECKOTO MpocTpaHcTBa. PaboTa cuibl.
[TorenmmansHas sueprus. Kunerudeckas sneprusi. MomHocTh. 3aKOH MEXaHUYECKOU
SHEPruu

9 | O ctpoeHuu razo0o00pa3HbIX, KUIKUX U TBEPJBIX T€J; CKOPOCTh MOJIEKYJ U X
n3mepenue, onsIT LlTepHa.

10 | Pasmep u macca mosnekyn u aromoB. Yucno ABoragpo. Yucno Jlommunara

11 | Uneanbubiii ra3. JlaBnenue, AGCOTIOTHBIN HYIb. AGCOTIOTHAS TEMIIEpATypa.
OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO - KHHETUYECKOW TEOPUH UACAIBHOIO ra3a.

12 | CoctaBrenue ypaBHEHUS TEIJIOBOro OanaHca mpu TEIooOMeHe, MPU UCTIOIb30BaHUU
CropaHus TOIUIMBA, IIPH pacueTax CBSI3aHHBIX C COBEPIICHUEM MEXaHUYECKOU PaOOTHI.
ITepBoe Havasio repmoauHamMuKku. [loHsTHE 00 agrabaTHOM Mporiecce

13 | Haceimennsiit map. Mcnapenue u KoHaeHcanys. 3aBUCUMOCTD JIaBJICHUS OT
temneparypsl. Kunenue

14 | Haceimennsiit map. McnapeHue U KOHJIEHCAIUsA. 3aBUCUMOCTD JaBJIEHUS OT

TEMIICPATYPhbI. KUIICHUC
15 Bnaxnocth BO3yXxa. AOCOII0THAS K OTHOCUTEJIbHAS BIAXKHOCTD BO3yXa

16 | XapakTepucTHKa KHUIKOTO COCTOSIHUS BemlecTBa. [10BEepXHOCTHBIN €O KUIKOCTH
DHeprus noBepxHOCTHOTO ciosi. KoadduimeHT moBepXHOCTHOTO HATSKEHUS
xuakoctu. CmaunBanue. Kanumnspruocts. KanunnspHsie siBieHus B ObITY, TEXHUKE,
IPHUPOJIE.

5 Cucrema oneHUBaHUS OTEJbHBIX 321aHNH (BONIPOCOB) U 3a4UeTa B 1EJIOM :

«5» (OTIUYHO) — BBICTABISIETCS CTYJEHTY, €CIIM OH OTBETHJI MpaBMIbHO OT 85% - 100%
MpearaéMbIX BOIIPOCOB;

«4» (XOpOIlI0) — €ClI CTYJEHT MOJHO OCBOUJ YYEOHBII MaTepHal U MPaBUIbHO OTBETUI
oT 65% — 84% npennaraeMbIx BOIIPOCOB;

«3» (YyIOBIETBOPUTENHHO) — BBICTABISIETCA CTYICHTY, €CIM MPOLEHT MPaBHIbHBIX
BOIIPOCOB cocTaBiisgeT oT 51% - 64%

«2» (HEyIOBJIETBOPUTEIHHO) — BBICTABIACTCSA CTYACHTY, €CIU MPOLEHT MPaBHJIbHBIX
orBeToB HuUXke 50%

4.2 WtoroBas OIlEHKA 3a 3a4eT OMpeAeNseTcs Kak CpelIHUd Oail Mo BCeM 3aJaHHsIM
(Bompocam).

4.3 OOs3aTenbHBIM YCIOBUEM SBJISIETCS BBIMOJIHEHHE BCEX 3aJaHMil M3 00s3aTelbHOU
4acTH, a YPOBEHb BIIaJICHUS MaTepraioM JIOJDKEH OBITh OLICHEH He HIDKE ueM Ha 4 Oaa.

5 Bpems npoBeeHus 3a4€Ta

Bpemsi oTBOmMMOe a7 BBINOJHEHHS MHUCHBMEHHOIO OTBETa CTYACHTAa Ha 3adere

cocraBisieT 40 MUHYT.

7 PexoMeHIaluM N0 NOArOTOBKE K 3a4eTy

[Ipu moAroTOBKE K 3aU€Ty PEKOMEHAYETCS UCIIOIb30BAaTh:

- y4eOHUKHU:
1. AmutpueBa B. ®@. ®usuka qis npodeccuii U cnenuanbHOCTed TEXHUYECKOro Mpodus:
y4eOHHK A7l 00pa30BaTeIbHBIX yUpeKIeHHUH cpea.mpod. oopasoanus. — M., 2017.



2. ImutpueBa B. ®. dusuka nnas npodeccuili U CHENHATBHOCTEH TEXHHUYECKOTO MPOQUIIS.
COopHuk 3amau: yued. mocobue st 00pa3oBaTeNbHBIX YUPESKICHUH cpel. mpod. oOpa3oBaHuUs.
— M., 2017.
3.Imutpuesa B. @., Bacunbes JI. Y. ®usuka mas npodeccuii U crielnalIbHOCTEH TEXHUYECKOTO
npoduns. KontponsHbie MaTepuaibl: yued. mocoOus As yupekaeHui cpea. mpod. oOpa3oBaHUs
/ B.®. Imutpuesa, JI.1. BacunseB. — M., 2014.
3. dmutpuea B. @. ®usuka qis mpodeccuit U crnenuasbHOCTEH TEXHUYECKOTO MPOQUIISL.
JlabopatopHblil PakTUKYM: yuel. mocoOus s yupexaeHui cpel. mpod. oopazosanus ,2015
4 ImutpueBa B. ®@. dusuka nns npodeccuit U CHEUAIBHOCTEH TEXHUYECKOTO MPOQUIIA:
ANEKTPOHHBIA yue0.-METOM. KOMIUIEKC JUIsi OOpa30BaTENbHBIX YUYPEXKACHUU cpea. mpod.
obpazoBanus. — M., 2014.
5.ImutpueBa B. ®@. ®wuszuka misa npodeccuil M CIeNUAIBHOCTEH TEXHUYECKOTO MPOMUIIS:
ANEKTPOHHOE  y4yeOHOe W3AaHHe (MHTEPAKTUBHOE  OJCKTPOHHOE  MPUIOXKEHUE)  JUIs
o0pa3oBaTeNnbHBIX YUpeKIeHUH cpe.mpod. oopazoBanus. — M., 2014.
6.KacesaoB B. A. MmroctpupoBanHbiii aTiac o ¢usuke: 10 kimacc.— M., 2010.
7.KacesaoB B. A. MmroctpupoBanHbIi aTiac o ¢usuke: 11 kmace. — M., 2010.
8. Tpodpumona T. U .,dupcoB A . B . ®usuka m1sa npodeccuii 1 CnenuaibHOCTEH TEXHUYECKOTO
U €CTeCTBEHHO-Hay4YHOro npoduieii: Coopuuk 3anad. — M., 2014.

9.Tpopumosa T. U ., DupcoB A . B . ®dusuka qist npodeccuii U CrienuaaIbHOCTSH
TEXHHUYECKOTO i €CTECTBEHHO-HAYyYHOTro npodueii: Pemenus 3agau. — M., 2015.

Crucok BKIIOYaeT B cebsa u3manus, uMmeronuecs B oudmnorexke I'Ob ITOY «YcManckui
MHOTONPOGUIBHBIN KOJLIEIK

Uro0bl yCHEemHo ciaTh 3a4eT, He0OX0IMMO BHUMATENbHO MPOYHUTATh YCIOBHE 3a/laHuUs
(Bompocsl). IMeHHO BHUMATENbHOE, BAYMYHBOE YTEHHE — [TOJIOBUHA YCIIEXa.
ByabTe BHUMAaTeIbHBI!
Oo0aymbIBaliTe THIATEIBLHO CBOU OTBETHI!
ByabTe yBepeHbl B CBOUX cujiax!
Kesaem ycnexa!

I'OBIIOY  «YcMaHCKHid MHOTONIPOPUIBHBIN KOJLIEIK»

Paccmotpeno ‘ 3auer ‘ YTBepxkaar




Hpe,[[MCTHO - I.[PIKJ'IOBOﬁ 110 yLIe6HOMy npeaMeTy 3aMecTUTEIb AUPCKTOpa

KOMUCCHEH duzuka o y4ueOHoii paboTe
«EcTecTBEeHHOHAYYHBIX ouner Nel Jlaysa O.M.
JUCLUIUIAH CIEeLUAIBbHOCTh

HpeHCCHaTeHB 09.02.04 I/IH(I)OpMa]_[I/IOHHHe

CUCTEMBI (I10 OTPACTISIM)

Oobsi3aTesibHAA YaCTh

1.BpoyHOBCKHM JABHKEHUEM SIBISIETCS

1) 6ecriopsiouHOE IBUKEHHUE MEIKUX MBITMHOK B BO3/IyX€

2) OecropsiIouHOe  JIBIDKEHHUE  MOIIEK, pOSIIUXCS  BeTpoM 1mona  (poHapém

3) IPOHUKHOBEHHUE MUTATEIHHBIX BEIIECTB U3 IMOYBBI B KOPHU PACTEHUN

4) pacTBOpeHHE TBEPBIX BEIIECTB B KUIKOCTSIX

2. MonspHas macca - 3T0

1) macca oIHOI MOJEKYJIIbI

2) Macca OJJHOTO aTtoma

3) macca BelecTBa, pearupymoias ¢ yrieBoJOpoaAOM Maccoi 121

4) macca 6*10 MoJIeKyn BELIECTB

3. [In0oTHOCTH *ene3a MpUMepPHO B 3 paza OOJbIIIe IUIOTHOCTH ATIOMHUHHSL.

B amomMuHMM KOJTMYECTBOM BellecTBa 1 MOJb COIEPIKUTCS N; aToMoB.. B
Kelese, KOJMYEeCTBOM BemlecTBa | Moib coaepkurcs N; aromMoB.. MOKHO yTBEpKIaTh,
4TO

1) N2 =3N;

2) N2=N;

3) N2 =N1/3

4) N>-N; =6*10%

4. B OannoHe HAXOAWUTCSA Ta3, KOJIMYECTBO BEIIECTBA KOTOpOro paBHO 4 Moib. CKOJBKO (
MIPUMEPHO) MOJIEKYJI ra3a HaXOAUTcs B OasioHe?

1) 6%10%

2) 12*10%

3) 24*10%

4) 36*10%

5.. Ilpu HEu3MEHHOM KOIMYEeCTBE  Tra3000pa3HOT0  Trenus B COCyle CpeaHss
KMHETUYEeCKass dSHEPrusi TEIUIOBOTO [BIDKEHUS €ro MOJEKyJl yMEHbIIWiIach B 3 pasa.
IIpu sTOM naBieHHe rasza

1) ymenpImiocs B 9 pa3

2) yMeHbIINIOCH B 3 paza

3) yBenuumiiocs B 3 pasza

4) HE U3MEHUJIOCH

6. Ilpu pacmupeHuu uAeaNbHOTO ra3za ero oO0bEéM yBenMuWics B 2 pasa, a TeMIieparypa
yMeHbIIUIach B 2 paza. Kak m3MeHUI0Ch Py 3TOM J1aBlieHUE ra3a’?

1) yBenuumioch B 2 pasza

2) yMEHbIIUIOCH B 4 paza

3) yBenuumiioch B 4 pasza

4) HE U3MEHUJIOCH

7. Ilpu mocTosHHOI TemmepaType 00bEM HIeanbHOTO ra3a yMEeHbIIWICS B 4 pa3a. /laBneHue rasa
MIPHU STOM

1) yBenuumioch B 2 pasza




2) yBenu4ymioch B 4 pasza

3) yMeHbBIIUIOCH B 2 pa3a

4) yMeHbIINIOCH B 4 pa3
JlomoJiHMTENbLHAA YACTh

1) YcTaHOBUTE COOTBETCTBHUE MCKAY (I)I/ISI/I‘ICCKI/IMI/I BCJIMYMHAMHU, XaPAKTCPUIYIOIIUMU
PI3OXOpHLII>i mnmponecc cxkarvusgd BO3AyXa, IHNCPCUYHUCICHHBIMU B IICPBOM CTOJ'I6I_I6, n HX
HU3MCHCHUAMHU BO BTOPOM CTOJ'I6I_I6.

OU3NYECKUE BEJIMYMHBI NX UBMEHEHU A
A)[laBnenue 1) VBenuuenue

b) O6bem 2) YMeHbllIeHue
B) Temnepatypa 3) HeusmeHnHocTh

I') BuyTpeHHss sHeprus
3anuiuTe B Ta0NUIly BRIOpaHHbIE HUQPBI s K101 puznueckoil Beanunusl. L{udper MmoryT
MTOBTOPSTHCS.

B a

2). Ha pucynke nzo0pakeHo mojokeHue Opycka Ha IIepoxoBaToi HaKIOHHOM orope. Ha 6pycok
JCHCTBYIOT TPU CHWJIBL: CHUJIA TSOHKECTH mg, CUJa peakiuu omopel N u cuna Tpenus Fr, . Ecnu
OpyCOK MOKOUTCS, TO MOJIYJIb PABHOACUCTBYIOIIEH ABYX cull N U mg paBeH

1) N+Fy
2) mgcosa
3) mg sina
4) mg+Fp

[Ipenonxasarens Myxomopos B.B



I'OBIIOY  «YcMaHCKHi MHOTONIPOPUIBHBIN KOJLIEIK»

3auer YTBepxkaato
Paccmotpeno o yueOHOMY MpeaMETY 3amMecTuTeNnb AUPEKTOpa
[IpeameTHO - UKIOBOM dusnka o y4ueOHoii paboTte
KOMHCCHEN ounet Ne2 Jlaysa O.M.
«EcTecTBEeHHOHAYUYHBIX CIIENUAJIBHOCTD
JIIUCLIATLIAHD) 09.02.04 MadopmanmoHHbIE
[Ipencenarens CUCTEMBI (I10 OTPACTISIM)

1. YkaxuTe mapy BelIECTB, CKOPOCTh AU(Py3un KOTOPHIX HAMOONbIIAS MPH MPOUYUX PABHBIX
YCIOBUSIX:

1) pacTBOp MEAHOIO Kymopoca U BoJa
2) mapel 3Qupa U BO3AyXa
3) cBUHIIOBAs U MeHAs MJIACTUHBI
4) BOJia ¥ CITUPT
2. [Ipu u306apHOM HarpeBaHUH BOAOPO]Ia MACCOM 2 T, HAXOAMBIIETOCS B HaYaJIe MpoIiecca Mo
naBieHueM 83 k ma, ero remreparypa Bo3pocia oT 200 k 10 500 k. Ero 06béMm npu 3ToM

1) He u3MeHMIICS
2) yBenuumics Ha 0,03 m

3) ymenbimics B 2,5 pasza
4) yBenmuwmics Ha 201

3) B MeTanminueckoM cTepskHE TeII000MEH OCYIIECTBISIETCS MPEUMYIIECTBEHHO IMyTEM

1) wu3ny4yeHus

2)  KOHBEKIUHU

3) TemIonpoBOJHOCTH

4) M3NIy4YeHHUS U KOHBEKIUU

4. Ilpum mnepenade TBepAOMY TelIy MacCOM m KOJMYECTBA TEIUIOTHI, paBHOTO Q
TemnepaTypa Tenma nosbickiack Ha AT.Kakoe us npuBefEHHBIX HUKE BHIPAKEHUIH
OTIpeieTIsieT YACTbHYIO TEINIOEMKOCTD BEIIECTBA ATOTO Tea

1) Q/m 2) Q/AT 3) Q/mAT
5. Ilpu pacumpeHMd  HOEANTBHOTO Ta3a ero o0bEM yBenmuyuics B 2 pasa a
TeMmIeparypa yMeHbluiach B 2 paza. Kak wu3MeHunach npu 3TOM JaBlieHUE rasa?
1) VYBenuumnoch B 2 paza
2)  Ywmenbmmioch B 4 paza
3)  VYBenuuwnoch B 4 pasa
4)  He wusMmeHWIOCh
6. Ilpu HM30XOpHOM mpouecce y raza HE HU3MEHSETCs
1) Temmneparypa
2) o0BéM
3) naBicHHUE
4) BHYTpEHHSISI DHEPIHUs
7. llpu mOCTOSHHOUM TemmepaType OO0BEM UAECANBHOTO Ta3a yMEHbBIIUICS
B 4 pa3a. /laBneHue raza npu 3ToM
1) yBenuumioch B 2 pasa
2) yBenmuumioch B 4 paza
3) yMeHBIIWIOCH B 2 pasa
4) ymesnbmuiock B 4 paza

JlomoJIHMTEBLHAA YACTh




1). MarepuanpHasi TOYKa ABIXKETCSA MO OKPYKHOCTH paguyca R. Uto mpowusoiiner c

MEePUOAOM, YACTOTOM OOpalleHusI U IEHTPOCTPEMUTENBHBIM (HOPMAJbHBIM) YCKOPEHHUEM TOYKH
MIPY YBEIMYEHUU JIMHEHHOW CKOPOCTHU IBUXKEHHS B 2 paza?

K kxaxmomy s1eMeHTy MepBOro cToyidia mogoepuTe COOTBETCTBYIONIMM 3JIEMEHT U3 BTOPOTO U
BHECHUTE B CTPOKY OTBETOB BbIOpaHHbBIE IIU(PHI OJI COOTBETCTBYIOLIUMH OyKBaMHU.

OUBNYECKHUE UBMEHEHUE
BEJIMYMHBI

BEJIMYMHBI

A. Tlepuox oOpatieHust MaTepuanbHON TOUYKH 1) yBEIHMUUTCS
b. Yacrora oOpartiieHust MaTepuaibHON TOYKHU 2) YMEHBIIUTCS
B. LlenTpocTpeMuTenbHoe (HOPMaIbHOE) YCKOPEHUE MAaTepUAIbHON TOUYKH 3)HEe U3MEHUTCS

A

b

B

2). C renexku wmaccoit 210 kr, ABWXKyIIEHCS TOPU30HTAIBHO CO CKOPOCThIO 2 M/C, B

[Ipenonasarens Myxomopos B.B

MIPOTUBOMOJIOKHYIO CTOPOHY TpbIraeT yenoBek Maccoit 70 kr. KakoBa CKOpOCTh yelioBeKka
IIPH MPBDKKE, €CIIM CKOPOCTh TEJIEKKU cTana paBHOU 4 m/c?



1)

1
2)
3)

I'OBIIOY  «YcMaHCKHi MHOTONIPOPUIBHBIN KOJLIEIK»

3auer YTBepxkaato
Paccmotpeno o yueOHOMY MpeaMETY 3amMecTuTeNnb AUPEKTOpa
[IpeameTHO - UKIOBOM dusnka o y4ueOHoii paboTte
KOMHCCHEN ounet Ne3 Jlaysa O.M.
«EcTecTBEeHHOHAYUYHBIX CIIENUAJIBHOCTD
JIIUCLIATLIAHD) 09.02.04 MadopmanmoHHbIE
[Ipencenarens CUCTEMBI (I10 OTPACTISIM)

Oo0s3aTeabHast YaCTh

«Bce Tena noja 1elcTBUEM 3€MHOIO TSATOTEHUS MAaIal0T C OAMHAKOBBIM YCKOPEHUEMY. DTOT 3aKOH
MEXaHUKH OTKPBLI

1.HproToH

2 Ilackann

3 I'amunen

4. Ixoynb

Kakoe(-ue) U3 MpHUBEACHHBIX HIDKE YTBEPKACHUW SBISETCS MPUHIUIOM OTHOCHUTEIBHOCTH
Tlamnes?

A. Ecnn Ha Teno He AEUCTBYIOT NIpyrue Tella, OHO COXPAHSET CTOSHUE IOKOS WIIU
PaBHOMEPHOTO MPSMOJIMHEHHOTO ABUKEHUSI OTHOCUTEIBLHO 3EMJIH.

b. Bce MexaHuueckue SABJICHUS MNPOTEKAIOT OJMHAKOBO BO BCEX HHEPLUMAIBHBIX CHCTEMax
OTCu€eTa IPHU OJMHAKOBBIX HAYAJIbHBIX YCIOBUAX

B. Bce tena nox aeiicTBuEM 36MHOTO TATOTEHUS MA1at0T HA C OJJUHAKOBBIM YCKOPEHUEM.
TOJIBKO A

TOJBKO b

TOJbKO B

3. B oOCHOBe HW3MEHECHHS TEMIIEPATypbl MOXET JICXKATh IPOMOPIUOHAIBHOE TEeMIIEpaType
W3MCHEHHE

1) Tonmpko 0OBEMaA Tem

2) TONBKO JaBJCHUE Trasa

3) TOJNBKO 3JICKTPUYECKOTO COMPOTHBICHHUS MaTEPUAIOB

4) nro00ro W3 MEPEeYHCICHHBIX I[apamMeTpoOB

4. Temmnepatypy tBepmoro Tena mnoBbicunu Ha 20 °C. ITo abcontoTHOI miKane TemmnepaTyp

3TO UBMCHCHUEC COCTABUJIIO
1) 293K 2) 253K 3) 20K  4) 10K

5. CoBepmuB pabOTy, MOXXHO HM3MEHUTh BHYTPEHHIOI HHEPTHIO
1) Tonpko raza
2) TOJIBKO >KHUIKOCTH
3) TompKO TBEPAOrO TEIa
4) mroboro Tena

6. BHYTpeHHsIsT SHEprussT MOHEThl YMEHBIIACTCS , €CIU
1) e€ Harperhb
2) cooOmuTh OOJBIIYI0 CKOPOCTh
3) MOAHATH MOHETY HaJ TMOBEPXHOCTHIO 3eMIIH




4) IMMOJIOKUThE MOHETY B XOJOAUJIBHUK

7. He 3apsikeHHas [IMHKOBAs IUIAaCTHMHA MPHU OCBEIICHWU MOTepsia YeThipe 3JekTpoHa. Kakum
cTaj 3apsij MJIaCTUHBI?
1) +4 Kn 2) -4 Kn 3) +6.4 *10 Kn 4) -6.4* 10 Kn
JlomoJiHMTEIbHAA YACTh
1. VYcraHoBHUTE COOTBETCTBHE MEXIYy (PU3NYECKUMH BeIMUYMHAMH, XapaKTePU3YIOIMIMMHU
M30XOPHBIN MPOLIECC CXKATHUS BO3yXa, IEPEUUCICHHBIMH B IIEPBOM CTOJOIE, U MX U3MEHEHUSIMU
BO BTOPOM CTOJIOIIE.

OU3NYECKUE BEJIMYMHBI X UBMEHEHU A
A)[laBnenue 1) YBenuuenue

b) O6bem 2) YMeHbllIeHne
B) Temnepatypa 3) HeusmeHnHocTh

I') BuyTpeHHss sHeprus
3anumuTe B TaOIUIYy BhIOpaHHBbIe HU(PHI A7 Kaxaoi gusndeckoi BenuuuHbl. Ludper Moryt
MIOBTOPSTHCS.

A b B N

2). Ha pucynke nzo0pakxeHo mojiokeHue Opycka Ha IIepoxoBaToi HaKIOHHOM omope. Ha 6pycok
JEHCTBYIOT TPU CHJIBL: CHUJIA TSOHKECTH mg, CUJa peakiuu omopel N u cuna Tpenus Fr, . Ecnu
OpyCOK MOKOUTCS, TO MOJIYJIb PABHOACUCTBYIOIIEH ABYX cull N U mg paBeH

1) N+Fy
2) mgcosa
3) mg sina
4)mg + Frp

[IpenomaBarens Myxomopos B.B

I'OBIIOY  «YcMaHCKHi MHOTONIPOPUIBHBIN KOJLIEIK»

Paccmorpeno 3auer ‘ YT1BEpKIAO




Hpe,[[MCTHO - I.[PIKJ'IOBOﬁ 110 yLIe6HOMy npeaMeTy 3aMecTUTEIb AUPCKTOpa

KOMUCCHEH duzuka o y4ueOHoii paboTe
«EcTecTBEeHHOHAYYHBIX ouner Ne4 Jlaysa O.M.
JUCLUIUIAH CIEeLUAIBbHOCTh

HpeHCCHaTeHB 09.02.04 I/IH(I)OpMa]_[I/IOHHHe

CUCTEMBI (I10 OTPACTISIM)

Oo0s3aTeabHast YaCTh

1. «Bce Tena moxa neWCTBUEM 3€MHOr0O TSITOTCHHMS IMaJal0T Ha 3eMJII0 C OJMHAKOBBIM
YCKOPEHHEM». DTOT 3aKOH MEXAHUKHU OTKPBLI

1) HerotoH

2) Ilackans

3) Tammnei

4) Jlxoynb

2. Hccnenyercs mnepeMmelieHue ciloHa W Myxu. Moaenp MarepualbHOM TOYKM MOMKET
HCTIOJIB30BATHCA JJISl ONTUCAHUS JBUKEHUS

1) TOJBKO MyXU

2) TOJIBKO CJIOHA

3) W CIIOHA, U MyXH B Pa3HbIX UCCICIOBAHUAX

4) Hwu cnona, HU MyXH, IOCKOJIBKY 3TO KMBBIE CyLIECTBA

3. YenoBek obomien kpyrioe ozepo auameTpoMm 1 km. O MyTH, MPOWIEHHOTO YEIOBEKOM, U
MOJIyJI€ €r0 ePEeMEIICHHS] MOXKHO YTBEPKAaTh, UTO
1) myTh paBeH 3,14 kM, MOAYJb IEpEMEIICHHS paBeH 1kM
2) myTh paBeH 3,14 kM, MOJYJb IEpEMELICHHS PaBEH HYIIO
3) myTh paBeH HYIO, MOIYJb IEPEMEIICHHS PaBEeH HYJIIO
4) myTh paBeH HYJIO, MOJIYJIb IEpeMeIIeHus paBeH 3,14 kM
4.]IBa aBTOMOOWIISI IBUXKYTCSA 10 MPSMOI B OJTHOM HAMpaBICHUH: OJUH CKOPOCThIO 40 KM/4, a
apyroi-co ckopocthio 50 km/4. Ilpu »TOM OHU
1) cOmmKarTcs
2) ymamdrTcs
3) He U3MEHSIIOT PacCTOSHUS IPYT OT ApyTa
4) MOryT cONMXKaThCs, @ MOTYT U YJASThCS
5.ABTOMOOMJIb IBMKETCS MO IIOCCE C MOCTOSTHHOW CKOPOCTHIO M HAUMHE TOPMO3UTh. [Ipoekius
YCKOPEHUS Ha OCh, HAIIPABIEHHYIO MO0 BEKTOPY HaYaJIbHON CKOPOCTU aBTOMOOUIIS
1 )oTpunarensHa
2)OJI0KUTEIbHA
3)paBHa HYJIO
4) MoxeT ObITh JII000i1 10 3HAKY

6.1Ipu M30XOpHOM ITpoLIecCe HE MEHSETCS
1) Temmneparypa
2) 00beM
3) maBJcHUE
4) BHYTpEHHSS SHEPTHUS
7.I'a3 momyuun konuvecTBo TerioThl, paBHoe 300 [k, u coBepmmn pade pasuyto 400 JIx. Kak
M3MEHWIACh PU 3TOM BHYTPEHHSSI SHEPTHUS 2a3e €ro Macca MocTosiHHas?




1) yBenuumnace Ha 100
2).yBenuuunack Ha 700 Ix
3)ymensbmunach Ha 100k

JlomoJiHMTEIbHAA YACTh

1) batapest akkyMyJIsTOpPOB, ycTaHOBJIEHHas Ha aBToMoOmn «Bonra» umeer 3/IC 12B u
BHyTpeHHee conpotusieHue 0,055 Om. OmnpenenuTs BeIMUMHY TOKAa IPOXOJSALIETO 4Yepes
CTapTep B HayaJbHBIi MOMEHT M HaNpsHKEHME Ha 3akuMax Oaraped, €clid CONpPOTHBIICHUE
cTapTepa U COeIMHUTENbHBIX ITPoBOo10B 0,07 OMm.

1) 5.28B2)12B3) 120B 10B
2) . Ucnonp3ys mnepBbIi 3aKOH TEPMOJIUHAMUKH, YCMAHOBUME COOMEEmMCmeue MEXIY
0COOEHHOCTSIMM TEIJIOBOT'O Mpoliecca B UCATbHOM Ia3e U €ro Ha3BaHUe
K kaxxaomy sieMeHTy HepBOro cToJyiona moJ0oepuTe COOTBETCTBYIOLIUM 3J€MEHT U3 BTOPOro U
BHECUTE B CTPOKY OTBETOB BbIOpaHHblE IM(PPHl MO COOTBETCTBYIOIIMMHU OYKBaMH.



OCOBEHHOCTH TEIUIOBOT'O ITPOLIECCA

. IlepenaBaemoe rasy KOJHMYECTBO TEIUIOTHl HAET HA W3MEHEHHWE BHYTPEHHEW SHEpPruu raza u
coBepiieHre razoM paboTel b. V3MmeHeHune BHyTpeHHEW OSHEpPrMM raza paBHO KOJIUYECTBY
NepelaHHOM TeTIOTHI, IPU 3TOM ra3 He COBEpIlaeT paboThl

HA3BAHUE

TETJIOBOT'O ITPOLIECCA

1) W30XOpHBIHA

2) HM30TEPMHUYCCKHI

3) u300apHbIN

4) agmabaTHBIN
A b

[Ipenopasarens Myxomopos B.B









