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Ilenb ocBOeHUsI AMCUHUIIIMHBI:

- (hopMupoOBaHKE HABBIKOB M MIPHEMOB HAYYHOT'O METO/A MTO3HAHUS;

- oOecrieueHre HEOOXOAMMOrO YpPOBHS 3HAHHUM Ui YCBOEHHS CMEXKHBIX OOLIETEOPETHUECKUX U
CIIELUAJIbHBIX KYPCOB;

- BbIpa0OTKa TBOPYECKOIO IMOJXOJAa K PpEIICHUI0 HAayYyHO-TEXHUYECKHUX 3ajad MU mpolieM, ¢
KOTOPBIMH OYAYIIEMY CIEIHATUCTY MPHUIETCS CTOIKHYTHCS Ha TPOU3BOJICTBE.

3azayyu U3y4eHUs TUCLHUIUIVHBIL

- CO3JaHME Y CTYACHTOB OCHOB JOCTaTOYHO INMPOKOW TEOPETHYECKOH MOArOTOBKM B 001acTH
(Gu3uKy, TO3BOJIAIOLIEH OpPUEHTUPOBATHCS B IOTOKE HAYYHOM, TEXHHYECKOM uHpopMauuu U
o0ecreynBammeil UM BO3MOXKHOCTh HMCIOJB30BaHUS HOBBIX (PM3MUECKUX NPUHIMIIOB B TeX 00IacTsaX
TE€XHHUKH, B KOTOPBIX OHH CIEUAIIN3UPYIOTCS;

- (opmupoBaHHE Yy CTYICHTOB HAYYHOTO MBIIUICHUS, B YaCTHOCTH, MPABHIBLHOCTH MOHHUMAaHUS
I'paHUL] IPUMEHUMOCTH PA3IMUHBIX (U3NUECKUX MTOHITUH, 3aKOHOB, TEOPUI U YMEHUI OLIEHUBATh CTEIEHU
JIOCTOBEPHOCTH pE€3YyJIbTAaTOB, IIOJYYEHHBIX C IIOMOIIBIO OKCIEPUMEHTAIBHBIX WM MAaTeMAaTHYECKUX
METOJIOB MCCIIEOBAHNS;

- YCBOGHHE OCHOBHBIX (DM3MUYECKMX 3aKOHOB W SIBIICHHH KJIACCHYECKOW M COBPEMEHHOH (hM3WKH,
METO/10B (PU3NYECKOT0 UCCIIE0BAHUS;

- BBIPa0OTKa y CTY/IEHTOB NMPHEMOB M HABBIKOB PEUICHUs KOHKPETHBIX 3a7ad M3 pasHbIX oOjacTen
(Gu3uKHU, TOMOTaOLIMUX B JaJbHENIIEM CTYA€HTaM pelliaTh MPaKTUUECKUE 3aJauu.

- O3HAKOMJICHHUE CTY/IEHTOB C COBPEMEHHOM anmaparypoi, BEIYUCIUTEIbHOW TEXHUKON U BbIpaOOTKa
HAYaJbHBIX HABBIKOB ITPOBECHUS HAYYHBIX HUCCIIEIOBAHUM.

Mecto nucuuniuHbl B crpykrype OOII BO

HucuuruinHa «@PU3MKa» U3ydaeTcsl CTyJIEHTaMU Ha MEepBOM roAy oOydyeHHs B IEPBOM U BTOPOM
ceMecTpax.

IlepevyeHpb TUCIMIIIMH, YCBOEHUE KOTOPBIX HEOOXOAMMO CTYACHTaM JJIs U3ydeHus kypca «Dusuka»
COCTaBJISIOT AUCUMILIUHBIL, n3ydyaeMble B MOY COILLL: «®usukay», «Anredpar», «l'eomeTpus».

Teopernueckue 3HaHHA, IOJYYEHHBIE I10 OCBOEHHUIO JUCLMILUIMHBI, SBISIOTCA Oa30BBIMU IS
M3yYEHHsI OCHOBHBIX IHCUUIUINH, (POPMHUPYIOUIMX KOMIIETEHTHOCTHYIO MOJIENIb BBITYCKHUKA W TPOQHIH
MIOATOTOBKH.

Komnerennuu odyuaromerocsi, popmMupyemMbie B pe3y/ibTaTe 0CBOCHHUS AUCHUIINHBI

B nporecce ocBoeHuUs JaHHOM AMCHUIUIMHBI y CTYI€HTa (POPMHUPYIOTCS CIIEAYIOLINE KOMIIETEHINH:

YHUBEPCAIbHBIE

Kon Haumenosanune WNHauKaTopsl JOCTUKEHHSI KOMIIETEHIIUU
KOMIIETEHIIH KOMITIETEHIIMH
u
YK-1 Crnocoben ocymectBisaTh | 3-YK-1 3nars: metoauku coopa u o0paboTKu HH(pOpMaLINY;
TIOMCK, KPUTUYECKUH | aKTyallbHbIE POCCHICKME M  3apyOeXHble HCTOYHHMKH
aHaIu3 " cuHTe3 | uHpopManuuu B cdepe NpoPecCUOHANIBHON AEATEeIbHOCTH;
uHboOpMalUY, NPUMEHSATh | METOJ CUCTEMHOT'O aHAJIN3a
cucteMHbll mnoaxon ans | Y-YK-1 VYmerb: nmpumeHsTh METOAMKH IOHMCKa, cOopa u
pelieHsl  TMOCTaBJIEHHBIX | 00pabOTKM HMH(POPMALMU; OCYLIECTBIATh KPUTHUYECKHUM
3aja4 aHaJIM3 U CHUHTE3 HMH(OpPMAalMM, MOTYy4YEeHHOW U3 pPasHBIX
HCTOYHUKOB
B-YK-1 Brmaners: metomamu moucka, coopa u o0paboTKH,
KPUTHUYECKOT'0 aHAJIM3a U CUHTE3a UH(OpMAIMN; METOJUKON
CHCTEMHOTI'0 IOJIX0JIa /IJIsl pEeIIeHMsI TIOCTABJICHHBIX 3a]1a4
VYKE-1 Crnocoben wucnonb3oBath | 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
3HAHUS JUCHUIUIMH, METOAbl MaTeMaTH4YeCKOro  aHaimu3a H
€CTECTBEHHOHAYUYHBIX MOJIETTUPOBAHUS, TEOPETUYECKOTO U HKCHEPUMEHTAIBHOIO
TUCHUIUIMH,  IPUMEHSTH | UCCIIEI0BaHUS
MeTobl Marematrueckoro | Y-YKE-1 ymers: ncronp3oBaTh MaTeMaTHUYECKHE METOJIBI B
aHaJn3a U | TEXHUYECKUX TPUJIOKEHUSIX, PACCUUTHIBATh OCHOBHbBIE




MOZACIIMPOBAHUA,

TCOPECTUUCCKOT'O n
OKCIICPUMEHTAJIBHOT'O
HUCCICIO0BaHUA B

IIOCTABJICHHBIX 3agadax

YHUCJIOBBIE XapaKTEPUCTUKHU CIy4YalHBIX BEIMYMH, pEIIaTh
OCHOBHBIC 3aJa4u MaTeMaTquCKOﬁ CTaTUCTHUKU, pemaTL
TUIMOBBIE PACUETHBIC 3a]]a41

B-YKE-1 BinameTb: MeTOZaMH MaTeMaTHYECKOI'0 aHaJIM3a H
MOJICTITMPOBAHMS; METOJaMU pEIICHUs 3aJad aHaju3a |
pacdera XapakTEepHUCTUK (DU3UYECKHX CHCTEM, OCHOBHBIMH
npueMaMu  00OpaOOTKH  AKCHEPUMEHTAIBHBIX  JIAHHBIX,
MeTogaMyd paboTbl C TPUKIAJHBIMEH  IPOTPAMMHBIMU
MPOAYKTaMU

YKII-3 CnocobOeH cTaBUTh cebOe
oOpa3oBaTenpHbIC  IIEIIH,
o1 BO3HHUKAFOIIIHE
YKU3HCHHBIC 3a/1a4u,
noaduparhb coCcoOBI
pelieHuss W CpeACTBa
pa3BuUTHsA (B TOM YHUCIE C
HCIIOJIb30BAHUEM

U (ppoBHIX CPEIICTB)
IPYyTUX HEOOXOIUMBIX
KOMITETEHITU I

3-VKII-3 3Hatb: OCHOBHbIE TIpUEMBI 3(P(HEKTUBHOTO
yIpPaBJICHUS] COOCTBEHHBIM BPEMEHEM, OCHOBHBIE METOJUKHU
CaMOKOHTpOJIS, CamMOpa3BUTHUA M camMooOpa3oBaHUsl Ha
MPOTSHKEHUM BCEW KM3HU C HCIOJB30BAHHUEM IH(PPOBBIX
CPEICTB

V-VKII-3  Ymers:  3¢h(deKkTuBHO  IUIaHUPOBATh |
KOHTPOJMPOBaTh  COOCTBEHHOE  BpEMs, HCIOJb30BaTh
METObl CAMOPETYJISIUU, CAMOPA3BUTUS M CAMOOOYUEHHUS B
TEUYEeHHE BCEH )KU3HU C UCMOJIb30BaHUEM ITU(POBBIX CPEICTB
B-VKII-3 Bnanmers: MeronaMu ympaBieHHS COOCTBEHHBIM
BPEMEHEM, TEXHOJIOTUSIMHU MMPUOOPETECHHUS, UCTIOIL30BaHUS U
OOHOBJICHHUS COIMOKYJIBTYPHBIX U MNPO(hecCHOHATBHBIX
3HaHUM, YMEHUN, U HABBIKOB; METOJUKAMHU CAMOPa3BUTHUS U
camooOpa3oBaHusi B TEYEHHE  BCEH  JKU3HM  C
WCIIOJIb30BAaHUEM ITU(POBBIX CPEJICTB

obmenpodeccuoHanbHbIE

Kon HaumenoBanue
WHaukaTopsl JOCTHKEHHUSI KOMIETEHIIUH
KOMIIETEHIIUH KOMIETEHINH
OIIK-1 Crniocoben npuMeHATh | 3-OIIK-1 3HaTh: OCHOBBI €CTECTBEHHOHAYYHBIX U
€CTECTBEHHOHAYYHbIE U | OOLIEMH)KEHEPHBIX JTUCIUILINH, METOJI0B

OOIIEMH)KEHEPHbIE  3HAHUS, | MATEMaTUYECKOI'0 aHaJIN3a U MOJICIIMPOBAHUS
Metonpl  Marematuueckoro | Y-OIIK-1 VYmerb: NpUMEHSITh OCHOBHBIE 3aKOHBI

aHauM3a M MOJIEIMPOBAHUS, | €CTECTBEHHOHAYUHBIX u 0O0IIeNHKEHEPHBIX

TEOPETUYECKOTO U | AMCIUTUINH npu pereHnH CTaHJAPTHBIX

HKCHEPUMEHTAIBHOTO npodecCHOHATBHBIX 3aa4

HCCIEA0BaHUSA B | B-OIIK-1Bnagers: MareMaTH4eCKMM  alaparoM;

npodeccuoHaTbHON METOAAMU TEOPETHUECKOr0 U 3KCIEPUMEHTAIBbHOTO

JeSITeIbHOCTH MCCIJIEIOBAHMUS 00BEKTOB npodeccuoHanbHOM
JIeSITeIbHOCTH

33/]3"[14 BOCIIMTAHMSA, P€AJIN3YEMbIC B pPAMKaX OCBOCHUSA TUCIHUIIIMHBI

HanpasJjien Co3nanue Hcnoab3oBanue Bosieyenne B
ue/uesmn YCJIOBHIA, BOCIIUTATEJIbHOI0 MOTEHIMAJIA | PA3HOIJIAHOBYI0 BHEYYeOHYIO
odecreyuBaroIl yueOHOH TUCHHIIIMHBI AeATeJIbHOCTD
HX




[Ipodeccron
aJIbHOC
BOCITUTAHHUE

¢dopmupoBaHue
KYJIbTYpPBI
HCCIIEIOBATENbC
KO 51
WHXXEHEPHOM
JESTEIbHOCTH

(B16)

Hcnonb3oBanue

BOCIIUTATEIBLHOTO MOTEHLIH A
JUCHUIUIMH MPOPECCHOHAIBHOTO
Moaynss  Juisi  (pOPMUPOBAHUS
(dbopMupoBaHue KYJIbTYpbI
HCCIIEI0BATENBCKOU 51
WHXEHEPHOU JeATEIbHOCTH 3a
C4eT [PaKTUYECKUX
CTYJIEHYECKHUX UCCIIEI0BAHUI
COBPEMEHHBIX

MIPOU3BOJICTBEHHBIX CUCTEM;
MPOEKTHOM eI TENTBHOCTH
CTYIEHTOB 1O pa3paboTke U

OIITUMHN3AIINU TEXHOJOI'MYCCKUX
CHCTEM, CBSI3aHHOH C pEIICHHEM
PCAIbHBIX IMPONU3BOACTBCHHBIX
3ama4;  MPOXOXKICHHsS  4epes
pa3HoOOpa3HbIC UTPOBBIC,
TBOPYECKHE, (decTuBaIbHbBIC
dbopMbI, TpeOyromme — aHanm3a
CIIO)KHOTO OOBEKTa, TMOCTAHOBKU
OTHOCHUTCIIBHO HETO
peoOpa3oBaTeNbHbIX 3a1ad IS
HX ONTUMAJIBHOTO PCIICHH.

1.Opranunzanus Hay4HO-
NPAaKTUYECKUX KOH(pEpeHINH u

BCTpeY c BElyILIUMU
CIELHAIUCTAMU  IIPEAIPUATUN
ropoja M BeTepaHaMH aTOMHOMU
OTpAacCIIH.

2. Opranuzanus U NPOBEICHUE

MNpECAMCTHBIX oJimMIIuazg u
y4acTue B KOHKYpcax
npodeccnoHaIEHOTO
MacTepCTBa.

CTpyKTypa H cofep:kaHue y4eOHOH JUCIUIIMHBI

JlucuunnuHa mpenogaercs cryneHtam B 1,2-om cemectpe. OOmias TPyJO€MKOCTh TUCIUILIAHBI

COCTaBJISIET § 3a4eTHBIX €IUHMIL, 288 ak. vaca.

Kajiennapublii niian

Ne Ne HanmenoBanue paznena Buibl yaeOHON A€SITEIBHOCTH Atrectanin | MakcuMmanib
P (TEMBI) JUCITUTUTHHBI (uac.) sl paszena | HbIM Oam 3a
a e (bopma) pasnen
3
hi§ BI © o
¢ z | g
bt & o
a = C% ;

e |25 | &
5 |85 |g | & |&
M = = = O
1 2 3 4 5 6 7 8 9 10
1 cemecTp
1 1.1 | OcHOBHEBIE NOHATHS U 6,5 1 0,5 1 4 T1 25
onpeaeneHus pU3nKU
1.2 | Mexanuka HeroToHa 6,5 0,5 1 4
1.3 | 3akoHBI cCOXpaHEHHS 9 2 1 2 4
1.4 | Kurematuka u JHAMUKa 20 4 4 2 10
TBEPJIOTO Tela
1 1.5 | PensTuBUCTCKas MEXaHHKa 14 4 - 1 9
1.6 | MonekynsipHas Gpusuka 17 4 2 1 10
1.7 | OcHOBBI TEPMOANHAMUKHI 18 4 2 2 10
2 2.1 | OCHOBBI EKTPOCTATUKU 17 4 2 2 9 T2 25
2.2 | Maruurocratuka B 18 4 2 2 10
BaKyyMe U B BEILIECTBE
2.3 | YpaBuenus MakcBeiia 18 4 2 2 10




KBasucrainmoHapHbie TOKH
Hroro 3a 1 cemectp | 144 | 32 16 16 80 50
Bun npomexxyTo4HOH aTTecTanuu OK3aMeH 50
1 | 2 | 3 4 5 6 7 8 9 | 10
2 cemMecTp
3 3.1 | KonebarensHO€E ABUKEHYE. 16 4 2 2 10 T3 30
CrekTpajbHOE Pa3oKeHUE
3.2 | KunemaTrka BOJTHOBBIX 16 4 2 2 10
MPOLIECCOB
3.3 | Unatepdepenuus u 16 4 2 2 10

JUQpaKIyst BOJH.
OnemenTsl Pyphe-ONTUKH.

3.4 | KeanroBast ontuka u Teopust | 16 4 2 2 10
Bbopa.
3.5 | OcHOBBI KBaHTOBO¥ 16 4 2 2 10
MEXaHUKH
3.6 | ®u3uka aTOMOB U MOJIEKYJI 16 4 2 2 10
4 4.1 | AtomHoe sapo 16 4 2 2 10 T4 20

4.2 | SlmepHble CUITBI U siACPHBIE 16 4 2 2 10
peaxiun DiieMeHTapHbIe

YaCTHUIIbI
Hroro 3a 2 cemecTp 144 | 32 16 16 80 50
Bun npomexxyTo4yHO atTecTanuu €) 50

MUTOro | 288 | 64 | 32 | 32 | 160
* - COKpallleHHOe HauMEHOBaHUE (POPMbI KOHTPOJIS
** - cymMMa MakCUMaJIbHbBIX OaiioB J10JKHA ObITh paBHa 100 3a ceMecTp, BKItOYas 3a4eT U (W) HK3aMEH
CokpalieHHOe HauMEHOBaHHEe ()OPM TEKYILEro KOHTPOJISL U aTTECTALMU Pa3JielioB:
Oo6o3nauenne | [loiHOe HAaMMEeHOBaHuUe

T TectupoBanue
€] DK3aMeH
CopepxxaHue JJeKIIHOHHOT0 Kypca
Yu4eOHo-
TeMbl JJeKIMH. Bcero
MeTOAN4YeCKoe
Bomnpocskl, oTpadaTsiBaeMble Ha JIEKIIUHA 4acoB
ol0ecreyenue
1 2 3

OCHOBHbBIE OHATHS U OTIPEJICNIEHUS] (PU3UKH. 1 OU [1-7]

[Ipenmer dusuku u e€ onpeneneHue. CBs3b ¢ APYyTUMH HAyKaMHU. JU [8-17]
[Ipocreiiimne Moaenu MexaHUYeCKoM cucteMbl. CucTteMa oTcuera u CUucTeMa 1P [36-39]
koopauHat. KunemaTudyeckrue BETUYMHBI: panyCc-BEKTOP, IEpEeMEIeHUE,
CKOPOCTb, YCKOPEHHE, MYTh.

Mexannka HproToHa. 1

HNuepuumaneHas cucrema orcuera v nepsslii 3akoH HeroTona. [lonstue
CHUJIbI, IPABUJIO CJIOXKEHUS cuil. Bropoiil 3akoH HetoToHa. TpeTuii 3akoH
HproToHa 1 3aKOH COXpaHEHUsI UMITyJIbca. [ paHuIIbl NPUMEHEHHS 3aKOHOB
Herotona. [IpumMeps! penienus 3aay.

3aKOHBI COXPAHEHMUS. 2 Ou [1-7]

OO6mmas hopMyIMPOBKA 3aKOHA COXPAHCHUS UMITYJIbCa B MEXaHUKE. JI [8-17]
Mexanuueckasi padbora. Kunerndeckas sneprus. [loreHnnaapHas SHEpTUsL. NP [36-39]
3aKOH COXpaHEHHUsI MEXaHUYECKON YHEPTHUH.

KunemaTtuka v TuHaMHKa TBEPAOIO Teja. 4

AOcomroTHO TBepoe Teno. [loctynarenpHoe 1 BpamaTeabHOE IBIKCHUS
TBEpAOTro Tesia. MOMEHT cuiibl. Y ClIOBUE PaBHOBECHUS TBEPJIOTO TeEA.




MoOMEHT MHEepLMH TBEPAOTO Tella U MpuMepsl ero pacuera. OCHOBHOE
YpaBHEHUE AUHAMUKH BPALIATEIbHOTO ABMKEHUS TBEPAOIO TeJa, HUMEIOLIETO
(buKCUPOBaHHYIO OCh BpalieHus. MOMEHT UMITYJIbCa U 3aKOH COXPaHEHUS
MoMeHTa uMmiyibca. LlenTp nnepuu tBepaoro tena. CpaBHEHUE JTBUKEHUS
TBEPJIOTO TeJla C IBUKEHUEM MAaTepHAIbHON TOUKU

OCHOBBI DGHHTHBHCTCKOﬁ MEXAaHHUKH.

HpI/IHHI/IH OTHOCHUTCIBHOCTH B MCXaHUKCE. HOCTy.]'IaTBI TEOpHUn
OTHOCHUTCIBHOCTH. CHGI[CTBI/ISI TCOPHUU OTHOCUTCIIBHOCTHU. BzauMocss3b
MaCChbl 1 SHCPI'UH.

MonexkynsipHasi pu3uKa.

OnpeneneHne CTATUCTUYECKOTO M TEPMOJMHAMUYECKOIO METOJIOB
M3YUCHUSA MAKPOCKOIMMYCCKUX TCJI; UX AOCTOMHCTBA W HCAOCTATKH.
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETHYECKONH TEOPHH.
Onpenenenre uaeaabHOro rasa. ['paHuiibl IPUMEHUMOCTH MOJIENH
MICABHOTO raza. TemnepaTypa U JaBJICHUE C TOYKUA 3PEHHS MOJIEKYJISPHO-
KMHETU4eCKOM Teopuu. [Ipumep i 0JHOATOMHOTO UACAIBHOIO rasa.
YpaBHEHHE COCTOSIHUA UAeaNbHOrOo ra3a (ypaBHeHue Kitaneipona-
Menneneesa) .

OCHOBBI TEpPMOJAMHAMUKH.

OcHOBHbIE IOHATHS TEPMOAVMHAMUKY; TEIUIONEpeaaya U €€ BHJIbI.
[TepBrbrit 3aKk0H TepMOAMHAMUKH. M30TepMUYECKHii, U30XOPHBIN, H300apHBIT
MpOIeCChl; UX n300pakenue Ha P-V-guarpamme. Annabatndeckuid mporecc
M ero ypaBHeHue. BTopoll 3aKoH TepMOJAMHAMHUKU. DHTPONUS U €&
cratuctudecknuid cMbIci. [{ukn KapHO niaeanbHOM TEIIOBOM MAIlMHBI U €TI0
K. IT. [1.; rpadmyeckoe nuzobpaxenue paboThl 32 OJIMH LUK UI€ATbHON
TEIJIOBOM MAILIMHBI.

OU [1-7]
I [8-17]
WP [36-39]

OCHOBBI 3JIEKTPOCTATUKH.

DIIEKTPUUYECKHM 3apsii U €r0 CBOMCTBA. DIIEKTPUUECKOE MOJIE U €T0
xapakTepucTuku. Teopema ["aycca qist anekrpuueckoro noist. [TpoBoaHuk B
AIIEKTPUYECKOM I10JI€. DHEPrusl AIEKTPUUECKOIO MOJIsl, 3a[1aCEHHOTO B
KoHJleHcaTope. Jlunoinb B anekTpuyeckoM nosie. [lonsipuzanust quajiekTpuka.

MarHuTocTaTika B BaKyyMe M B BEIIECTBE.

3akoH AMIiepa Juisi B3aUMOJICHCTBUS 3JIEMEHTOB ToKa. 3akoH bruo-Casapa-
Jlamnaca. [Ipumeps! pacyeTa MarHUTHOTO MOJISA AJIs1 KPYTOBOT'O BUTKA C TOKOM
1 OECKOHEYHO JIIUHHOTI'O prIMOHHHeﬁHOFO IMPOBOAHUKA. Mar"eTukn 1 ux
BUJIBI.

YpaBHeHnus Makcpena.

SIBneHue 3IeKTPOMArHUTHOW MHAYKLIMHM, WHAYKTUBHOCTb, CAMOMHIYKIIHS.
Toxk cmemenusi. YpaBHeHus MakcBelsia B MHTErpajibHON (popme, Tmockas
AIEKTPOMAarHWTHAs BOJHA. YpaBHeHUss MakcBemna B auddepeHIansHoiml
dbopme. MarepuanbHble ypaBHEHUS.

KBasucraimoHapHblie TOKH.

Omnpenenenne KBa3UCTAIMOHAPHOTO TOKa. [IpuMepsl KBa3uCTalMOHAPHBIX
TOKOB, Tparrdaeckasi MHTEPIPETAIHsI XapaKTEPUCTHK TaHHBIX TOKOB IPH
MOMOIIIM METOJa BEKTOPHBIX JUATPAMM.

OU [1-7]
I [8-17]
WP [36-39]

Hroro

32/10

KonebarenbHoe IBUKEHUE.

Bunpl konebanmii. ['apMoHHMueckue KojeOaHUS Kak MPOCTEUIIMHA BHJ
KoJeOaHuH. Cnoxenue KoJe0aHuH, METOH BEKTOPHBIX
nuarpaMM.l'apMOHMYECKUN U aHTAPMOHUYECKUN OCLHUILIATOP U UX IIPUMEPBI.
Matemarnueckuil U pusznyeckuii MmasTHUK. KonebarenbHbIH KOHTYD.

CriekTpanbHOE pa3yIoKEHNUE .

OU [1-7]
IV [8-17]
WP [36-39]




DU3NYECKUI CMBICI CIEKTPAIbHOTO pasyioxkeHus. Teopema Dypre.
[Ipumeps! paznoxenus @ypbe Ha KOHKPETHBIX PU3NIECKUX MPOLIeccax;
KoJeOaHus CTPYHBI.

KuHemaTnka BOJIHOBBIX IIPOLIECCOB.

Buzp! BoH 1 ux Xapaktepuctuku. [lonepednslie U npo10JbHbIE BOJIHBI.
BonHoBO€E ypaBHEHHE IIIIOCKOHN YIIPYTOM U IUIOCKOM 3JIEKTPOMArHUTHOU
BOJIHBI; PE3y/IbTAT PEIIECHUS IaHHOI'O YPABHEHUSI — YPABHEHHE BOJIHBI.

Wnrepdepenins u audpakiiyis BOIH.
KorepentHocts. CnokeHue  kojeOaHWid ISl ABYX  KOTEPEHTHBIX
MCTOYHUKOB. MHTepdepenuns Ha ToHkMX IUieHKax. IlpuHnun [roitrenca-
Openens. 3oasr Openens. [pumeps! qudpakuu. JudpakinonHas pemnerka.
EcTecTBEeHHBIN U NOJIAPU30BAHHBINA CBET.

DJieMeHThl DYpbe-ONTUKH.

[IpencraBneHue rapMOHUYECKUX KOI€0aHUI B KOMIUIEKCHOM IJIOCKOCTH.
Psg @ypbe u unterpain Oypoe.

OU [1-7]
IV [8-17]
WP [36-39]

KBanToBas ontuka u reopus bopa.

TennoBoe U3myyeHHEe U 3aKOHbI U3ITy4eHUsl a0COIIOTHO YEPHOI'O Tea.
®otonsl, noctosinHast [Inanka u popmyna [lnanka s mIoTHOCTH
M3y4YeHHUs: a0COIIOTHO YEpPHOTo Tena. bopoBckasi TeopHsi aTOMOB.

OCHOBBI KBAHTOBOM MEXAHUKH.

KopnyckynsapHo-BOJIHOBOI Tyalli3m MaTepuH. [TpunHIUn
HEoIpeaeaeHHOCTH. KBaHTOBBIE COCTOSHHS M NPUHUMUIT CYNEPHO3ULINU.
Bpemennoe wu cranmonapHoe ypasHeHus lllpenunrepa. Oneparopsl
¢dusnyecknx BenwuuH. KBaHTOBaHWE PHEPTUM M DHEPTCTUUYCCKUN CIEKTP.
[IpocTtenme 3a1aum KBAHTOBOW MEXAHUKH.

O [1-7]
TV [8-17]
WP [36-39]

Du3nKa aTOMOB M MOJICKYII.

Atom Bomopoaa B Teopun Ilpegunrepa. Ilepuonnueckas cucrema
hiieMeHTOB MeHpaeneena. Monekynpl, THUIIBI CBA3€d B MOJIEKYyJax,
MOJIEKYJISIpHbIE CIEKTPHI. JIazepbl. DneMeHThl 30HHOW TEOPHH TBEPJIOTO Tea.

ATOMHOE S1IpO.

CocTaB aTOMHOTO sJIpa U €ro XapaKTepHCTUKU. Macca U 3HEprusi CBS3H
saep. IIpoOmembl  mocTpoeHusi Teopuu sApa. KamenbHas — MOJEIb.
O0ostoyeyHast MOJIENb.

SlnepHble CUIIBI U AIEPHBIEC PEAKIIUH.

SAnepHsble cunbl. PannoakTHBHOCTB. 3aKOH paJiniOaKTUBHOIO pacnaja.
SnepHble peakuuu.

OIEMEHTAPHBIEC YACTULIBI.

Knaccudukanus snemenTapabix yacTuil. OCHOBBI COBPEMEHHOTO
€CTECTBO3HAHMSL.

OU [1-7]
I [8-17]
WP [36-39]

HToro

64

IlepeyeHb NpPaKTHYECKUX 3AHATHH

Tema npakTuuyeckoro 3anaTus. Bonpocel, orpadarbiBaeMblie Ha
NMPAKTHYEeCKOM 3aHATHH

Bcero
4acoB

Y4yeoHO-
METOANYECKOe
ob0ecrieueHue

3

Mexanuka HproroHa.

2. IlonsaTHe cuiibl, IpaBUIO ClOXEeHHUS cuil. Bropoil 3akon Herorona. 3.
3akoH coxpaHeHHUs UMMynbca. ['paHulbl npumMeHeHUs 3akoHOB HbroToHa.
[IpuMepsl perieHus 3a1a4

OM [1-7]
I [8-17]
P [36-39]




3aKOHBI COXPAHECHMUS.
4. Mexanuveckas pabota. Kunernueckas osHeprus. IloreHmumanbHas
AHEepTUsl. 3aKOH COXPAHEHUSI MEXaHUYECKOU SHEPTUH.

KnneMaTuka U JUHAMKKA TBEPJOIrO Teaa.

5. MoMeHT cuiibl. Y CJIOBHE paBHOBECHUS TBEPAOTO Tejila. MOMEHT UHEPIIUHU
TBEPOrO TeJia U MpUMEpHI ero pacuera. 6. OCHOBHOE ypaBHEHHE TUHAMUKHU
BpalaTeJIbHOTO JBIKEHUS TBEPAOrO Tela, MUMEKOIIETO (UKCHPOBAHHYIO
OCb BpalleHusd. MOMEHT uMIyJlbca U 3aKOH COXpPAaHEHHUS MOMEHTa
uMItynbca. LleHTp nHepiuu TBepaoro tena. Pemenue 3amay.

MouekynspHas (U3UKA.

8. OmpeneneHue wujaeanbHOro rasza. Temmeparypa U JaBJI€HHE C TOUKHU
3pEHHsI MOJICKYJISIPHO-KMHETHYECKOW TeopuH. [Ipumep niis olHOaTOMHOTO
MICATLHOTO Ta3a. YPaBHEHHE COCTOSHHUS HICATBLHOTO Traza (ypaBHEHUE
Kianeiipona-MenpeneeBa). Pemienne 3aaau.

OCHOBBI TEPMOJAMHAMUKH.

9. OcHOBHBIE TIOHSATHS TEPMOAMHAMHUKH; TEIUIONEpeIadya U €€ BUJIbIL.
W3oTepmuueckuii, U30XOPHBINA, M300apHBIN MPOLIECCHI; UX W300paKeHHE Ha
P-V-muarpamme. Anrabatudeckuii mporiecc u ero ypaBaenue. [lukn Kapuao
uaeansHoil TeruioBoit mMamuuel U ero K. I1. [I.; rpaduueckoe nzobpaxenue
paboTHI 32 OJWH MWK UICATLHOMN TEIJIOBOK MAIlIUHEI.

OCHOBBI 3JIEKTPOCTATUKH.

10. Dnexktpuyeckuil 3apsii U €ro CBOMCTBA. DJIEKTPUUYECKOE IIOJIE U €ro
xapakrepuctuku. Teopema ['aycca g snexkrpuueckoro noss. [IpoBogHuk
B 3JEKTPUUYECKOM IOJIe. DHEPrus 3JIEKTPUUECKOro IO, 3alMacCeHHOI0 B
KOHJeHcaTope. JIUronib B 3J1€KTPUYECKOM IO0JIE.

MaruuToCTaTUKa B BaKyyME M B BEIIECTBE.

11. 3akoH Ammnepa [jisg B3aUMOJICUCTBUS AJIEMEHTOB TOKa. 3aKoH bwuo-
CaBapa-Jlarnaca. 12. [Ipumepsl pacueTa MarHUTHOTO TOJIS 1JI1 KPYTOBOTO
BUTKA C TOKOM U OECKOHEYHO JJIMHHOTO MPSMOJIUHEHHOTO MPOBOTHUKA.

YpaBHeHus Makcgeiia.

13.  SBneHMe  HJIEKTPOMArHUTHOW  UHAYKLUWH,  HUHJIYKTUBHOCTb,
CaMOMHAYKITUS. YpaBHEHUs MakcBella B UHTETpAIbHOU (hopMe, TIIIOCKast
AIIEKTpOMAarHuTHas BOJIHA. YpaBHeHHs MakcBemia B AuQdepeHunanbHon
dbopme. MarepuanbHble ypaBHEHUS.

KBazucrainmoHapHble TOKH.

14. Onpenenenue KBa3WCTAl[MIOHAPHOTO TOKa. [Tpumepsl
KBa3HCTAl[MOHAPHBIX TOKOB, rpaduyeckas WHTEpHpeTalus XapaKTepUCTHK
JAHHBIX TOKOB IIPY MMOMOIIM METO0/1a BEKTOPHBIX JTUarpamm.

OU [1-7]
TV [8-17]
WP [36-39]

2 ceMecTp

KonebarenbHoe ABMKEHUE.

1. Buasl konebanuii. CrnoxxeHue KojaeOaHu, METOJT BEKTOPHBIX JTUATPAMM.
2. TapMOHWYECKHUI W aHTapPMOHWYECKUH OCIWIIATOP W WX TIPUMEPEHI.
Matemarnueckuil U puzndeckuii MasTHUK. KonebarenbHbIH KOHTYD.

CrexTpanbHOE Pa3I0KEHUE .

4. Ilpumepsl paznoxeHuss Oypbe Ha KOHKPETHBIX (PU3MUECKHX Mpolieccax;

KoJieOaHUs CTPYHBI.

oMU [1-7]
TV [8-17]
WP [36-39]

KuHemaTnka BOJHOBBIX ITPOLIECCOB.

5. Buzpl BoJIH 1 MX XapakTepucTuky. [lonepeynsie 1 mpoa0JIbHBIE BOJIHBI.
6. BonHOBOE ypaBHEHHE IUIOCKON YNPYrod M MJIOCKOW 3JIEKTPOMAarHUTHOU
BOJIHBI;, pE3YyJIbTaT PEIICHHUs JAHHOTO YPABHEHUS — YPABHEHHE BOJIHBI.

Untepdepenus v qudpakiius BOIH.

7. KorepentHocts. CrnoxeHue KoneOaHMHA JUIs JIBYX KOT'€pPEHTHBIX
MCTOYHUKOB. MHTepdepeHuns Ha TOHKUX IUieHKax. [Ipunuun Iroiirenca-
@penensa.8. 3oubl Dpenens. [lpumepsr audpaxmuu. AudpaxmuonHas

emeTka. ECTECTBEHHBIN U OISPU30BAHHBIN CBET.

OU [1-7]
IV [8-17]
WP [36-39]




DsieMeHThl Pypbe-ONTHKH.
9. [IlpencraBieHre TapMOHUYECKMX KOJICOAHUM B  KOMIUIEKCHOM
rnockocTh. Psan @ypee u unrerpan Oypee.

KBanToBasg ontuka u teopus bopa.
1,2. TerioBoe U3Ty4CHHUE U 3aKOHBI U3ITy4EHHUST A0COFOTHO YEPHOTO Tea.
3,4. bopoBckas Teopusi aTOMOB.

OCHOBBI KBAHTOBOW MEXaHUKH.

5,6. Ilpunuun HeomnpeneneHHOCTU. KBAaHTOBBIE COCTOSHUS U TMPUHLHIL
cyneprio3unuu. Bpemennoe u crannonapsoe ypasHenus Llpenunrepa.

7,8. Omeparopbl (u3uvecknx BeMWYuH. KBaHTOBaHWE DSHEPrUU W
sHepreTuueckuil cnektp. [Ipocreiimme 3ajaun KBAHTOBOM MEXAHUKH.

Pu3uKa aTOMOB U MOJIEKYJI.

9,10. Atom Bomopona B teopun Ulpenunrepa. Ilepuonuyeckas cucrema
aneMeHTOB MenzeneeBa. Monekymnbpl, THIBI CBSI3€d B MOJEKYJax,
MOJICKYJIIPHBIE CIIEKTPHI.

11,12. JIazepsl. Di1eMEHTHI 30HHON TEOPUHU TBEPIOTO Tea.

ATOMHOE S1pO0.
13. CocTaB aTOMHOTO Si7Jpa U €ro XapaKTePUCTUKH.
14. Macca u 2Heprus CBSI3U sIAEp.

SlnepHble CUIIBL U SIEPHBIC PEAKIIUH.

15. SAnepubie cuibl. Pagroak THBHOCTS.

16. 3akoH paguOaKTUBHOIO pacnaja. SnepHbie peakuu
DJIEMEHTAPHBIEC YACTHUIIBI.

17. Knaccudukarus 3J1eMEHTapHBIX YaCTHII.

18. OCHOBBI COBPEMEHHOI'0 €CTECTBO3HAHUSI.

OU [1-7]
I [8-17]
WP [36-39]

Hroro

32

Ilepeuyensb 1adopaTOpHBIX padoT

HanmenoBanue 1adopaTopHoii padorbl. 3axanus,
BOIIPOCHI, 0TPadaTbiBaeMble HA J1a00PATOPHOM 3aHITHH

Bcero
JacoB

Y4yeoHO-
MeETOANYEeCcKoe
ob0ecreueHue

1

3

BBognoe mabopaTopHOe 3aHATHE, HHCTPYKTAX 110 TEXHUKE 0€301MacHOCTH
Jlabopamopnas paboma «OrnpeneneHue CKOPOCTU MYyIH MPU TOMOIIU
0aJUTMCTHYECKOTO MAsITHUKAY.
Mexanuka HproToHa. 3aKOHBI COXpaHEHUS.
OO6miast QGopMynHpoBKa 3aKOHA COXpPAHEHUS HWMITYJIbCA B MEXaHHKE.
Mexanunueckass padora. Kunernueckas sHeprus. IloTeHimanbHas >HEprus.
3aKOH COXpaHEHHSI MEXaHUYEeCKON YHEPTHH.

OM [1-7]
TV [8-17]
MY [18-35]
P [36-39]

Jlabopamopnasa paboma «3ydueHue BpalaTeaIbHOTO JTBUKCHUS.
KunemaTtuka ¥ auHaMuiKka TBEpJIOro Tena. MOMEHT MHEPUHUH TBEPAOrO TEJa
M mpuMepbl ero pacuera. OCHOBHOE YpaBHEHHUE JUHAMUKHU BpallaTeIbHOIO
NMBIDKEHUS TBEPJOTO TeJja, HMMEIoMEro (UKCUPOBAHHYI OCh BpalleHUSI.
MOMEHT UMITYJIbCA U 3aKOH COXPAHEHHSI MOMEHTA UMITYJIbCA.

Jlabopamopnas paboma «DOU3NYECKUN MAITHUKY.

Kunemartvka U TuHaAMHKa TBEPAOTO Tena. MOMEHT WHEPLUU TBEPIOTO Tela
M TpuMepbl ero pacdera. OCHOBHOE ypaBHECHHE JIWHAMHKH BPaIIaTeILHOTO
NBUKEHHS TBEPAOTO TeJa, MMEIONIETo (PUKCUPOBAHHYIO OCh BpaIllEHUS

Jlabopamopnas paboma «V13ydeHne TepMOIMHAMHYECKAX CBOMCTB BO3yXa
Ha ocHoBe onpeneneHust Cp/Cy .

MounekynsipHas  ¢usuka.  OCHOBHbIE  TIOJOKEHUS  MOJIEKYJISPHO-

OU [1-7]
I [8-17]
MYV [18-35]
P [36-39]




KUHEeTHUYeCKoN Teopuu. OmpeaesneHue HACAIbHOTO rasza. Temmeparypa u
NABJICHUE C TOYKH 3PEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU. Y PaBHEHUE
COCTOSIHUS HeanbHoro ra3a (ypasuenue Kianeiipona-Menneneesa ).

Jlabopamopnas ~ paboma «VI3yuyeHne TEpMOJUHAMUYECKHX CBOMCTB
Bo3ayxa Ha ocHOBe omnpenencHust Cp/Cy .
OcHOBBI TEPMOJAMHAMUKHU. [IepBb1it 3aKOH TEPMOJUHAMUKH.
M3otepMuuecknii, H30XOPHBINA, U300apHBIM TMPOIECCHI, KX M300paKeHUE Ha
P-V-muarpamme. AnnabaTtudeckuii miporiecc u ero ypasHenue. [{ukn Kapuo
uaeanbHo TeruoBor mammebl B ero K. I1. [I.; rpaduueckoe n3obpaxeHue
paboTHI 32 OJIMH IUKJI HICATHHON TETNIOBOW MAITHBI

Jlabopamopnasa  paboma «OnpeneneHue EMKOCTH KOHJEHCATOPOB IIpH|
nomotu Mmocta CoTTuy.

DJIEKTPOCTaTUKa B BaKYyME W B BEHIECTBE. DJIEKTPUYECKOE IOJEe U €ro
xapaktepuctuku. Teopema ['aycca s anexkrpuyeckoro nois. I[IpoBogHuk B
QIIEKTPUYECKOM TI0JIe. DHEprusi SJICKTPUUECKOTrO TMOJjsl, 3alaceHHOro B
KOHJIEHCATOPE.

Jlabopamopnas paboma «OrnpenieneHue ropu30HTAIBHON COCTaBIISAIOLIEH
HAIMPs’)KCHHOCTU MAarHuTHOT'O I10JIA Semany

MarsuTocTaTika B BaKyyMeé M B BellecTBE. 3aKOH Amiepa s
B3alMO/JICICTBUS 3J€MEHTOB Toka. 3akoH buo-Casapa-Jlamaca. [Ipumeps
pacdeTa MarHMTHOTO IOJS JJISi KPYrOBOI'O BHUTKAa C TOKOM M OECKOHEYHO
JJIMHHOTI'O HpﬂMOHHHCﬁHOFO ITPOBOAHMKA.

Jlabopamopnas paboma «IHIYKTUBHOCTb KATYIIKN.

YpaBHeHus Makcgemna.  SIBieHHe  JJEKTPOMATHUTHOM — MHIYKLUH,
MHIYKTUBHOCTh, CAMOMHIYKIUSA. TOK cMmelieHus. YpaBHeHus MakcBenia B
MHTErpasbHON (popme, Mockas IJIEKTpPOMAarHuTHas BOJHA. MarepualibHble
YpaBHEHHUS.

Jlabopamopnass paboma «WccnenoBanue 3aTyxarolux KojeOaHWil B
Kosie0aTeabHOM KOHTYpE MPH MOMOIIN ocLuiIorpaga.

KBasucraronapsasie Toku. OrnpeneneHne KBa3UCTAIlMOHAPHOIO TOKa.
[Mpumepbl  KBa3WUCTAI[MOHAPHBIX TOKOB, Trpaduueckas HWHTEPIPETAIHS
XapaKTePUCTHK JaHHBIX TOKOB IPU MOMOIIIM METO/Ia BEKTOPHBIX AUATPAMM.

OU [1-7]
IV [8-17]
MYV [18-35]
P [36-39]

Bcero 3a 1-ii cemecTp

16

2 ceMecTp

Jlabopamopnas paboma «MaTeMaTHIECKUN MASITHHUKY.

KonebarenbHoe IBUKEHUE.
Bunbt konebanmii. [apmonuueckue kosebanus. CrokeHue KoJieOaHUH,
METOJ BEKTOPHBIX JUArpaMM.

Jlabopamopnoti paboma «VIccnenoBaHue CIEKTPaIbHBIX XapaKTEPUCTHUK
ONTUYECKOTO U3ITyUCHUS».

CnekrpanbHoe pasznoxenue. [Ipumepsl paznoxenns Oypbe Ha KOHKPETHBIX
(bu3MYEeCKUX MpoLeccax.

OM [1-7]
I [8-17]
MY [18-35]
P [36-39]

Jlabopamopnass ~ paboma  «llomydenue
IToaTBepxxneHne 3akoHa Mairocay.

KunemaTnka BOJHOBBIX mpoleccoB. [lonepeunbie U MpoI0IbHBIE BOJIHBI.
BonHOBOE ypaBHEHHE IUIOCKOM YIOPYrOM U DJIEKTPOMAarHUTHOW BOJIHBL,
pEe3yNbTaT pelieHusl JaHHOTO YPAaBHEHHs — ypaBHEHUE BOIHBL. [Ipumepsl.

IMMOJIAPU30BAHHOI'O CBCTAa.

Jlabopamopnas paboma «Konbiia HeroToHay.
Untepdepentius u mudpakius BoaH. CrokeHHEe KOneOaHW s JIBYX
KOTepEHTHBIX HCTOYHUKOB. IHTEpdepeH NI Ha TOHKUX MJICHKaX.

OM [1-7]
IV [8-17]
MY [18-35]
WP [36-39]




Jlabopamopnas paboma «OnpeneneHne XapaKTePUCTUK CBETOBOM BOJIHBI 2
C TIOMOIIBIO TU(PAKITMOHHON PEIIETKI.
Onementsl Dypre-ontuku IIpencraBnenue rapMoOHUYECKHX KoJieOaHUN B
KOMIUIEKCHOM MIIOCKOCTH. P @ypre u unterpan Oypsoe.
Jlabopamopnas paboma «ONTHYECKUN THPOMETP» 2
KBanToBasg onrtuka u Teopus bopa. TemnoBoe H3IydeHHUE U 3aKOHBI
M3ITy4yeHus: abCOIIOTHO YEPHOTO Tea.
Jlabopamopnas paboma «ccnenoBanue Gorodpdexrar 2 Oou [1-7]
OCHOBBI KBAHTOBOW MEXaHUKH. JI [8-17]
KBantoBaHnue sHeprum u sHepretuueckui crnektp. IIpocreiimme 3anaun MYV [18-35]
KBAaHTOBON MEXaHHKHU. WP [36-39]
Jlabopamopnoii paboma «VccnenoBaHue CHEKTPAIbHBIX XapaKTEPUCTUK 2
ONTUYECKOTO U3ITYUYCHUS.
@du3uka aroMOB W MOJIEKYJN. MOJEKyJbl, THUIBl CBSI3€M B MOJIEKYJaX,
MOJIEKYJIsIpHBIE crieKTphl. JIazepbl. D1eMeHThl 30HHOM TeOpUr TBEPJIOTO Tena.
Jlabopamopnas paboma «Cyetuuk I eitrepa 2
AtomHoe sapo. CocTaB aTOMHOTO si/ipa U €r0 XapaKTePUCTHKH.
Macca u sHEprus cBs3Hu A1ep.
SlnepHble CUIIBI U JEPHbIC peakiuu. SaepHble cuiibl. PagroakTHBHOCTD.
3aKOH paJIn0aKTUBHOIO pacnajia. fSepHble peakiuu
Jlabopamopnas paboma «Cuetuuk ['elirepa» 2
OnemeHTapHble yacTuilbl. Kiaccuduxanus snemeHTapHbix yacTull. OCHOBBI
COBPEMEHHOT'0 €CTECTBO3HAHMUSI.
Bcero 3a 2-ii cemecTp 16
Hroro 32
3aganus 11 CAMOCTOSATEJILHOM Pad0ThI CTY/1€eHTOB
Bonpoch! 1J1s1 caMOCTOATEIBLHOTO H3Y4YeHHS (3a1aHUA) Bcero YueOHo-
4acoB | MeToaMYecKoe
olecneyenue
1 2 3
OcHoBHble TOHATHUS M onpeneneHus ¢usuku. Ilpocrelimme  monenu 4 OU [1-7]
MEXaHMYECKON cucTreMbl. KHHeMaTnyeckue BEIUYMHBL PaaUyC-BEKTOP, I [8-17]
nepeMeIeHne, CKOpOCTh, YCKOPEHHE, Ty Th. NP [36-39]
Mexannka HetotoHa. [ToHsTHE CHITBI, TPABUIIO CIOXKEHHs cuil. Bropoit 3akon,  4/10 Oun [1-7]
Herorona. Tperuit 3akoH Hpr0TOHA ¥ 3aKOH COXpaHEHUsI UMITYJIbCa I [8-17]
WP [36-39]
3akoHbl coxpaHeHud. O6mas GopMyIHpoBKa 3aKOHA COXPAHEHUS] UMITYJIbCa 4
B  MexaHuke. MexaHuueckas ~ pabora.  KuHermueckas  sHeprus.
[ToTenumanpHast SHEPTUsl. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUH.
Kunemartvka ¥ TMHAMUKa TBEPJIOTO Tesa. MOMEHT MHEPIMH TBEPAOro Teja U 10
npuMepsl ero pacdera. OCHOBHOE ypaBHEHME JUHAMHMKHM BpallaTeIbHOTO
NBUKEHMS] TBEPAOTrO Tejla, HMMEIOLEro (UKCUPOBAHHYIO OCh BpPALICHUS.
MOMEHT UMITYJIbCA U 3aKOH COXPAHEHUsI MOMEHTA UMITYJIbCA.
OCHOBBI PEJISITUBUCTCKOW MeXaHHUKHU. [locTynaTel TEOPpUU OTHOCUTEIBHOCTH. 9

CHCI{CTBI/ISI TCOpHUU OTHOCUTCIILHOCTHU. BzanmocBs3b MacChl OHCPTHUHU.




MonekynspHas duszuka. OnpeneneHue HaeaabHOTO rasza. Temmeparypa u
NABJICHUE C TOYKM 3pEHUs MOJIEKYJSIPHO-KMHETHYeCcKou Teopuu. IIpumep
JUIS OJJHOATOMHOTI'O MJICAIbHOTO ra3a. YpaBHEHHE COCTOSIHHMSI UACAIBLHOTO
raza (ypaBHeHue Knanelipona-Menneneesa)

10

OcHOBBI _TepMoauMHaMUKH. HM3ompomecchl; ux wu3zo0Opakenne Ha  P-V-
nuarpamme. Anmabatudeckuii mporecc u ero ypasHenme. [lukn Kapno
naeadbHOM TermaoBor MamuHbl U ero K. IT. 1. .

10

OcHOBEI OJICKTPOCTATHKH. 3JICKTpI/I‘-IeCKOC noJjic u €ro XapaKTCPpHUCTUKH.
I/I306pa)KGHI/Ie CHJIOBBIX JTUHUH ITOJIS B SKBHIIOTCHIIMAJIbHBIX HOBCpXHOCTeeﬁ.
3Hepm;1 SJICKTPHUYCCKOIO I10JIA, 3allaCCHHOI'0 B KOHACHCATOPC.

MarHuTocTaTika B BaKyyMe€ M B BeIIeCTBE. 3aKkoH Amrmepa s
B3aUMOJICHCTBUS 2JIEMEHTOB TOKa. 3akoH buo-CaBapa-Jlannaca. Ilpumepsl
pacueTa MarHUTHOTO TOJSL JIsi KPYrOBOTO BUTKA C TOKOM M OCCKOHEUHO
JUIMHHOTO MPSMOJIMHEHHOTO MPOBOTHUKA.

10

YpaBuenust MakcBemsa. YpaBHeHUss MakcBeiuia B HMHTETpajbHON (opme,
IUIOCKas ~ DJEKTPOMAarHUTHas  BOJHA.  YpaBHeHUs  MakcBemia B
maddepennmanbaoil popme. MaTepualibHbIe ypaBHEHHUS.
KBazucranmonapuele Toku. OnpeneneHue KBa3UCTAlMOHAPHOIO  TOKa.
[Tpumepbl  KBa3HCTAMOHAPHBIX TOKOB, Tpaduyeckas HWHTEPHpETANs
XapaKTepUCTHUK JAHHBIX TOKOB IPHU MOMOLIY METOJa BEKTOPHBIX JAUArpaMM.

10

OU [1-7]
IV [8-17]
WP [36-39]

Bcero 3a 1-ii cemecTp

80

KonebatenbHoe aBmxenue. Bunpl konebanuii. ['apMoHnYeckue KoseOaHMS.
Crnosxenue kosiebaHHii, BEKTOPHbIE THAarPAMMBI.

CuoekrpanbHoe pasnoxenue . [Ipumeps! paznoxenuss Pypbe Ha KOHKPETHBIX
(U3NIECKUX MpOoLIeccax.

10

KunemaTnka BOJHOBBIX mHporieccoB. llonmepedynbie M NpPOAOJIbHBIE BOJIHBI.
BonHoBoe ypaBHEHHE ISl TUIOCKOI BOJIHBI, PELLIEHUE JaHHOTO ypaBHEHUS —
ypaBHEHHE BOJHBI. [Ipumepsi.

10

Untepdepenius umudpakius BoiaH. CroxeHue KojeOaHWUN a1 IBYX
KOTEPEHTHBIX MCTOYHHKOB. HTepdepeHins Ha TOHKUX TUIeHKax. [Ipumepsl
mudpakun. JudpakunonHas pemierka. EcTeCTBEHHBIN U MOMISPU30BaHHBIHN
CBET.

OnemeHThl Dypbe-onTuku. [IpeAcTaBieHne TapMOHHYECKHUX KojeOaHUU B
KOMIUIEKCHOM TIOCKOCTH; psall Pypbe, uarerpan Oypee.

10

KBanToBas onrtuka,reopus bopa. TennoBoe uziydeHne U 3aKOHbI U3ITYy4eHUs
a0CoOI0THO YepHoro Tena. Teopus atoma bopa.

10

OcHOBBI KBaHTOBOM MexaHuku. [IpuHuun HeompeneneHHocTu. KBaHTOBBIE
COCTOSIHUSI ¥ TPHHIMI CYNEpPHO3uIuu. BpemMeHHoe © cTanuoHapHOE
ypaBHeHus Llpenunrepa. Oneparopsl gusnueckux BeanuuH. KBaHToBaHue
OHEPTMM W DSHepreTudeckui cnekrtp. Ilpocreimme 3amadym  KBaHTOBOM
MexaHuku. Pemenue ypasHenus Lllpenunrepa ans 4acTUIbl B OJJHOMEPHOM
OECKOHEYHO TJIYOOKOM MOTEHIMaIbHOUN sime. [IpoxoxaeHne MHUKpPOUYACTHIIBI
depe3 MOTeHUUANbHbIN Oapbep, TYHHEIbHBIN 3¢ (ekT u ero o0sicHeHHE.

10

OU [1-7]
IV [8-17]
P [36-39]

®du3uka aToMOB W MOJEKyl. AToMm Boaopona B Tteopuu Illpegunrepa.
[Tepuoanueckas cucrema 35eMeHTOB MenzaeneeBa. MoJeKybl, TUIIBI CBA3EHN
B MOJIEKYJIaX, MOJICKYJISIPHBIE CIEKTPbI. Jlazepbl. DIeMEHThl 30HHOW TEOpHUH
TBEPJIOrO TEJIA.

10

ATtomHoe sapo. CocTaB aTOMHOrO sifjpa U €ro XapakTepucTuku. Macca u
OHEPTHUSI CBSI3H SIZIEP.

10

OU [1-7]
IV [8-17]
WP [36-39]




SnepHble CUJIBI W SIACPHBIE peakiuu. SaepHble Cuibl. PagmoakTMBHOCTB. 10

3aKoH paIMOAKTUBHOTO pacraja. SnepHble peakiuu

DJneMeHTapHble YacTulibl. Kiaccudukanus sneMeHTapHbIX YaCTHII.
Bcero 3a 2-ii cemecTp 80

HUroro 160

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHI

[Ipn peanuzanuu y4yeOHOro MarepHala Kypca HCIONb3YIOTCS pas3inyHble 00pa3oBaTE/IbHbBIE
TEXHOJIOTHH, CIIOCOOCTBYIOIINE CO3JaHUI0 aTMOC(Epbl CBOOOMHON M TBOPYECKOW IUCKYCCUU KaK MEXIY
npenojaBaTesieM U CTyJeHTaMH, TaKk U B CTyldeH4eckod rpynme. Llenpio nmpu 3ToM sBiSeTcs BBIpaOOTKa y
CTYJICHTOB HaBBIKOB M KOMIIETEHIIUN, TO3BOJISIOIIUX CAMOCTOATEILHO BECTU UCCIIEA0BATENIbCKYIO U HAyYHO-
Nearorn4eckyro padory.

Peanu3arusi KOMIIETEHTHOCTHOTO MOAXO0/a MPEAyCMaTPUBAET MIMPOKOE MCIOIH30BAaHUE B yUCOHOM
MPOLIECCe AKTUBHBIX U UHTEPAKTUBHBIX (POPM MPOBEACHUS 3aHITHIA:

1) pa30bop KOHKPETHBIX CUTYAIIUH TPU PEIICHUH 33134 110 KOHTPOIHHBIM 33 JaHHSIM;

2) pa300op KOHKPETHBIX CHUTYyallMil MpHU MPOBEICHUU JICKIMOHHBIX 3aHATUN, B TOM 4ucie B dopMme
KOJUIOKBUYMOB;

3) BHeayauTOpHYI0 pabOTy B paMKax TEKYIIMX BHEAYAMTOPHBIX KOHCYJIbTAlMil C LEJIbIO
(GOpMUPOBAHUS U Pa3BUTHSI MPOPECCHOHATBHBIX HABBIKOB 00YJAFOIIHXCSI.

B pamkax yueOHBIX KypcOB MOTYT OBITh MPEAYCMOTPEHBI BCTPEUH C MPEIACTABUTEISIMU POCCUMCKHIX
U 3apyOEKHBIX KOMIAHUW, YHHMBEPCUTETOB, TOCYJAPCTBEHHBIX M OOIIECTBEHHBIX OpraHu3aluil, MacTep-
KJIACChl 3KCIEPTOB U CIELUAIUCTOB.

NudopmaninoHHbie TEXHOIOTUH, UCIIOJIb3YEMbIE MPU OCYIIECTBICHUN 00pa30BaTEIHLHOTO Mpoliecca Mo
muciuminHe «®dusuka»: akTuBHas padoTa C COBPEMEHHBIMU IMAaKETaMHM MPUKIATHBIX MPOrpamMM IS
00paboOTKKM pe3ysibTaToOB 3KCIepuMeHTanbHbIXx gaHHbiX (Mathsoft MathCad, Microsoft Office);
CaMOCTOATENIbHOE n3yueHue KypcoB «®Pusuka B onbiTax. Yacte 1. Mexanuka», «®usuka B onbiTax. YacTs 2.
Mounekymsipras pusukay, «Pusnka B ombiTax. YacTe 3. DICKTPHUSCTBO M MarHeTU3M», «DU3HKa B OIBITAX.
Yacts 4. OnTKa ¥ BOJIHBI.

DoH/1 OLICHOYHBIX CPEACTB

@OHJ OLIEHOYHBIX CPEICTB MO JUCUUIUIMHE O00ecredyuBaeT IMPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yibTaToB O0y4deHHs (KOMIETEHIMH M HMX HWHAMKATOPOB) IOCPEACTBOM MEPOINPHUATUH TEKYIIEro,
PYOEKHOTO U MTPOMEKYTOUHOT'O KOHTPOJISI 110 JUCITUTUTHHE.

IIporpamMma oeHHBAaHUSA KOHTPOJMPYEMOM KOMIIETEHIIMH:

Ne Kontpoaupyembie paszgesibl Koa xoHTpOIMpPYyEeMBbIX HaumenoBanue
n/n (TeMBbI), MOLYJIH AUCHMIIIHHBI KOMIIeTeHIN i (W11 uX OLICHOYHOI'0 CPe/ICTBA
yacrei)
BxoaHoit KOHTPOJIb
1 BXxoHOM KOHTPOJIb Bomnpocsl BXxogHOTO
KOHTPOJIA
(MUCHMEHHO/YCTHO)
ATTecTanus pa3fesioB, TEKYIIUH KOHTPOJIb YCIIEBAEMOCTH
1 | OcHOBHBIE TIOHATHS W  ONpeACICHUS VK-1, YKE-1, YKII-3, Tect — 1, muCBEMEHHO
¢u3uku. Mexannka Herotona OIIK-1
3akoHbl coxpaHeHus. KuHemaTnmka u
JTUHAMHKA TBEPIOTO Tena.
PenstuBuctckas MEXaHHUKa.
MonexynspHas ¢uzuka. OcHOBBI
TEPMOJUHAMUKH.
2 | OcHOBBI 3IEKTPOCTATUKH. YK-1, YKE-1, YKII-3, TecT — 2, NMCbMEHHO
MaraurocTatuka B~ BakyyM€ H B OIIK-1
BelIeCTBE.  YpaBHeHus  Makcseina.




Ne Koutpoaupyembie pa3iesibl
n/n (TeMbI), MOIYJIM JUCHUIJIMHBI

Koa koHTpoupyemMbIx
KOMIeTeHIuii (MIa uX

HaunmeHnoBanue

OIIEHOYHOTI'0 CPeICTBA
qacreii)

KBasucranmonapHbie TOKH.

VK-1, YKE-1, YKII-3,
OIIK-1

3 | KonebarenbHoe JBUKCHHE.
CnexrtpanbHoe pazioxeHnue. Kunemaruka
BOJIHOBBIX TporieccoB. UuTepdepenums u
qudpakiys  BOJIH. OneMeHThl Dypbe-
ontuku. KBaHTOBasg omntvka W TEOpHs
bopa. OcHOBBI KBaHTOBOW MEXaHHKH.
dur3nKa aTOMOB U MOJEKYI.

Tect — 3, TUCBEMEHHO

VK-1, VKE-1, VKII-3,
OIK-1

4 | ATomHOE smpo. SlmepHBIe CWIIBI W Tect — 4, nUCEMEHHO
SepHbIe  peakUuuH.  JJIeMeHTapHbIe

YJaCTHUIIBL.

IIpoMexxyTouHast aTTecTarus

1 OK3aMeH VK-1, YKE-1, YKII-3, Bomnpock! k 3x3ameny

OIIK-1 (ycTHO)
OueHo4YHbIE CPeICTBA
IIpencraBnenue
Ne HaunmenoBanue Kparkas xapakrepucTrka OLEHOYHOTO
OLICHOYHOT'O CPEJICTBA B
/I | OLIEHOYHOT'O CPEeJICTBA CpelcTBa
donme
1 | BxoaHoit KOHTpOJIb [InceMeHHBINM OIIPOC, HAIIPaBJICHHBIM HA Bonpocsl BxogHOro
BbISIBJIEHHE TPOOEIIOB B 3HAHUAX CTY/AEHTOB U | KOHTPOJIS

TFOTOBHOCTHU UX K IMOJTYYCHHIO HOBBIX 3HAHUH.

2 | Onpoc ITuceMeHHBIN ONPOC C KPAaTKUM H3J10XKeHHEM | Bompocs!
pE3yJIbTaTOB OCBOEHUS paszena,
HaIIpaBJICHHBIM HA OLIEHKY 3HAHUW CTYJIECHTOB
B XO0Jl¢ TEKYILLEro KOHTPOJs (POpMHUPOBaHUS

KOMIICTCHIIN N

3 | Tecr Tect HampaBineH Ha OLEHKY creneHd | QOHJI TECTOBBIX 3a1aHUU
OCBOCHMS CTyIEHTAMM 3HAHHUW, YMEHUU U
HaBBIKOB B  XOJ€ TEKYLIEro KOHTPOJI
(dbopMHpOBaHUS KOMIIETEHIIUN

4 | Dk3ameH CpencTBo nIpoBepKH, NpeAHa3HAYEHHOE [T
OLIEHKHU CTETIEHH JTOCTH)KEHUS
3aIJIAHUPOBAHHBIX PE3YILTATOB
(bopMHpOBaHUS KOMIIETEHIIUU 110

3aBCPIICHHUUN NU3YUCHUA TUCHUIIJIMHBL

Bonpocsl k 3x3ameny

Ilepeuenb BOPOCOB BXOAHOI0 KOHTPOJIS

1. Yro Ha3bpiBaeTCs MaTepHaJIbHOM TOUYKOW M TpaeKTOpued ee IBMKEHHUS B HEKOTOPOW cHcTeMe
orcuera’?

2. Jlatp ompeJieieHUe MOCTYMATENFHOTO U BPAIIaTEIbHOTO JBM)KEHUH Terna.

3. UYem oTnmyaeTcss paBHOMEpPHOE  MPSMOJIMHEHHOE  IOCTYIATENbHOE
HEPaBHOMEPHOT0?

4. CymiecTByeT U NOCTYyNaTeIbHOE KPUBOJINHENHOE BUKEHHE?

5. 3anucatb GpOpMYIIBI 1JI1 CKOPOCTH U ITYTH NPSIMOJIUHEHHOT0 paBHONEPEMEHHOTO IBUKEHHUS.

6. CdopmymupoBaTs Tpu 3akoHa HproToHa.

7. Mexanuueckass pabota A Tpu NPSAMOIMHEWHOM TNEpeMElIeHHH Tejla TOoJ JeicTBUEM
MOCTOSTHHOM cuiibl F onpenensercst popMyroid.

8. Uro Ha3bpIBaeTcs 3aKOHOM BceMupHoro tarorenust? Kro ero aBrop?

9. Yro Takoe Bec Tena?

IBIOKEHHE  OT



10. Kak ¢popmymnupyetcs 3axkoH Ilackans st >kuikocTu u raza?

11. ChopmynupoBath 3aK0H ApXHUMeaa.

12. Yemy paBHO rHAPOCTATHYCCKOE JABJICHHE KUJIKOCTH Ha TiryouHe h?

13. ChopmynupoBaTh OCHOBHBIE 3aKOHBI HIEATFHOTO Ta3a.

14. Kak cBsi3aHO MOHATHE MOJISl BEIIECTBA € YUCIOM ABOrajapo?

15. Yemy paBHa paboTa ra3a npu M30XOpHOM Iporecce?

16. Yro Takoe K.[.J. TEIUIOBOI MAaIINHbI?

17. date ompeneneHue abCONIOTHOW W OTHOCUTEILHOM BIIQYKHOCTH BO3IyXa.

18. C kaxoii cuiioi B3aUMOJICUCTBYIOT JIBa TOYEYHBIX 3apsiaa’?

19. Yemy paBHa eMKOCTh IIOCKOTO KOHJeHCcaTopa?

20. Yemy paBHa pe3ylbTUPYIONIAs EMKOCTh MPHU MapajIeIbHOM U MOCJIEI0BATEIbHOM COSAMHEHUN
JIBYX KOHJICHCATOPOB?

21. Yro Takoe moCTOsHHBIN TOK? UeMy paBHa CHIIa MOCTOSTHHOTO TOKa?

22. CdopmynupoBaTh U 3amucarh 3akoH OMa A1t OJJHOPOJAHOTO YYacTKa LM MOCTOSHHOTO TOKa?

23. 3axon Oma aJis 3aMKHYTOM IICTIH.

24. CdopmynupoBaTh u 3anmucarth 3akoH J[xoymns-Jlenmna.

25. PaboTa 1 MOITHOCTB JIEKTPUUYECKOTO TOKA.

Bomnpocsl Tekyniero KOHTpoJst
Tect- 1 Mexanuka, MoJsieKyJsipHasi (U3NKa M OCHOBBI TEPMOJIMHAMHUKHA
MexaHuka
1. 3aganne
OTMeThTe NPaBUJILHBINA OTBET:
Pazgen mexanuku, u3ydarouui IBUKEHHUE Tell, HE pacCMaTpuBas IPUYKHBI, KOTOPHIE 3TO JABUKEHUE
00yCIaBIMBAIOT HA3bIBACTCH. . .
a) TMHAMHKa
0) cTatuka
B) KHHEMaTHKa
T') pEISTUBUCTCKAs MEXaHUKA
2. 3aganue
OTMeThTe NPaBUJILHBIH OTBET:
Pazgen MexaHuKH, U3y4aroIIMi 3aKOHBI PABHOBECHS TEJI, Ha3bIBAETCH. . .
a) TMHAMHKa
0) craTuka
B) KHHEMaTHKa
T') peNATUBUCTCKAs MEXaHHUKa
3. 3apanue
OTMeThTE IPABUJIBHBIN OTBET:
Paznen mexaHuku, mM3ydarouui JBMKCHHE TEN W MPUUYUHBI, KOTOPHIC BBI3BIBAIOT ATO JBUKEHUE
Ha3bIBACTCH. ..
a) CTaThKa
0) KUHeMaTHKa
B) PEIIATHBUCTCKAsI MEXaHHUKA
') IMHAMHUKa
4. 3apanue
OTMeThTE NIPABWIBHBIN OTBET:
JIuHus, KOTOPYIO OMUCKHIBAET MaTepHUaIbHASI TOYKA MTPU CBOEM JIBUKEHUH, HA3BIBACTCA. ..
a) epeMelleHne
0) TpaeKTopus
B) NIyTh
I') pazinyc BEKTOp
5. 3apanme



OTMeThTe NPaBUJILHBINA OTBET:

KoopauHaTsl MaTepuanbHON TOYKU B JTFOOOH MOMEHT BPEMEHHU MOKHO OIPEICIUTh, €CITH 3a/1aHbI:
a) HayaJibHasl CKOPOCTh M HaYaJIbHOE YCKOPEHHUE

0) HayaJIbHOE YCKOPEHUE M HAYaJIbHBIE KOOPAMHATHI

B) HayaJbHasi CKOPOCTh U HAUYaJIbHBIE KOOPIUHATHI

6. 3aganue

OTMeThTe NPaBUJILHBINA OTBET:

DuU3MUYEeCKUM BEKTOPOM SIBIISETCS:

a) mepeMeIeHme

0) CKOpOCTh

B) YCKOpECHHE

T') KOJUYECTBO JBHKCHUS

7. 3aganune

OTMeThTE NPABWIBHBIN OTBET:

UTo sABIISIETCS KOJIMYECTBEHHOW MEPOil I3MEHEHHS IT0JI0KEHHS Tella:
a) MPONJACHHBIN MyTh

0) BEKTOp MepeMeIicHus

B) TPAaeKTOpHUs

I') CKOPOCTh

8. 3aganue

OTMeThTE IPABUJIBHBIN OTBET:

UYwcro creneHeit cBOOOIbI MATEPHATLHON TOUYKU PABHO:

a)2

0)1

B) 3

r)4

9. 3aganne

OTMeThTe NPAaBUJILHBINA OTBET:

Yucno creneHei cB0OO bl TOHKOT'O OJHOPOJIHOTO CTEPIKHS PABHO:
a)2

0) 3

B) 4

r)5

10. 3aganue

OTMeThTE NIPABUJIBHBIN OTBET:

[IpoiinenHsIli MaTepuanbHOU TOYKOMN IyTh €CTh:

a) JUTMHA TPACKTOPUHU TOUKHU

0) ITMHA BEKTOpa MEPEeMEIEHUS TOYKU

B) BEKTOP, COSTUHSIONINI HAYAIbHYIO U KOHEUHYIO TOYKHU MTyTH
T') JIUHUS, OMUChIBAEMasi TOUKOW B MPOCTPAHCTBE MPH €€ JIBHKCHUH
11. 3aganne

OTMmeTbTE NPABUJIBHBIN OTBET:

[lepemenienue MmaTeprallbHOW TOUYKHU €CTh:

a) MPOWIEHHBIA TOYKOH IMyTh B MPOCTPAHCTBE

0) BEKTOp, HAIIPABIICHHBIN U3 HAYAIbHON TOYKU B KOHEUHYIO

B) JUTMHA TPAEKTOPUU TOUKU

T) JIMHUS, OMUChIBa€Masi TOUKOM B MPOCTPAHCTBE MPH €€ MepeMeleHun
12. 3ananue

OTMeThTE NIPABWIBHBIN OTBET:

[1yTh, NpONAEHHBIN TEIOM, €CTh:

a) BETUYMHA, PaBHASI MOAYJIIO BEKTOpa MepeMeIIeHIUs

0) IyTMHA TPAeKTOPUH Tea



B) BEKTOP, COCTUHSIONINI HAYAIbHYIO U KOHEUHYIO TOYKH TPAEKTOPUU

r) BEJIMYMHA, paBHAs MOAYJIO BEKTOpa, COCIMHSIONIAs HA4yajlo KOOPAMHAT M KOHEUHYIO TOYKY
TPaeKTOPUU

13. 3aganue

OTMeThTe NPaBUJILHBINA OTBET:

[lepemernienue MmaTepralibHOM TOUYKHU €CTh:

a) BEKTOP, COCIMHAIOMNN HAYajI0 KOOPAUHAT U KOHEUHYIO TOUKY ITyTH

0) JUIMHA TPACKTOPHH TOYKH

B) BEKTOP, COBIAJIAOLIUI C HAIIPaBJICHUEM CKOPOCTH JIBHKEHUS

') BEKTOP, COSAMHSIONIMN HAYAIbHYIO U KOHEUHYIO TOUKHU MyTH

1) BEKTOP, YUCJIICHHO PaBHBII NMPOWIEHHOMY TOYKOM IMyTH

14. 3ananue

OTMeThTe NPaBUJILHBINA OTBET:

MarepuanbHas TO4Ka — 3TO:

a) TeJ0 NPEeHEeOPEKUTENBHO MaJIOi MacChl

0) reomMeTpHUYecKasi TOUKa, YKa3bIBAIOIIAs OJIOKEHHE Tella B IPOCTPAHCTBE

B) TEJIO OYEHb MaJIbIX Pa3MEepPOB

T') T€JI0, MaCCOM KOTOPOI'0 MOXKHO MpPEeHeOpedb B YCIOBUSAX JAHHOU 3a/1a4u

1) TeJO, pa3MepaMu KOTOPOI'0 MOKHO MpeHeOpedb B YCIOBUAX JaHHOM 3a1a4u

15. 3aganue

OTMeThTE IPABUJIBHBIN OTBET:

TpaekTopus IBUKEHHS MATEPUAIILHOM TOYKH — 3TO:

a) TUHUS, YKa3bIBAIOIAsl HATIPAaBIICHUE IBUXKEHUSI TOUKU

0) MuHMSI, OMMChIBaeMasi TOYKOH B MPOCTPAHCTBE MPH JABHKCHUN

B) TIOHATHE, TOXKJAECTBEHHOE MPOMIEHHOMY TOUYKOM IMyTH

T) JUTMHA BEKTOpa NEPEMEIICHHS TOUKH

1) BEKTOP, COEIUHAIOIINN HAYaIbHYI0 U KOHEYHYIO TOUKY IyTH

16. 3aganue

OTMeThTE IPABUJIBHBIN OTBET:

Kaxkas u3 ciaemyromux ¢opmMmyi, onpeaeisiomux nepeMenieHue (o Moayiro) Tella Ha MIIOCKOCTH,
ABJISIETCS] IPABUIIBHOM:

a) |A I”)l = J(X1 + %)% + (y1 +y2)?
0) |A I”)l = (X1 +x2) — (y1 +y2)

B) |A f“)| = J(X1 —x2)% + (y1 — y2)?

r) |AF| = \/Xl "X tYy1'Y2

17. 3apanue

OTMeThTe NPaBUJILHBINA OTBET:

Oduznyeckas BeIMYMHA, XapakTepusyrolas OBICTPOTY H3MEHEHHs] CKOPOCTH IO MOIYTI U
HaIpaBJICHUIO, SBIIACTCS ...

a) YCKOpEHUEM

0) CKOPOCTBIO

B) CPEIHUM YCKOpPEHUEM

I') CpeIHell CKOPOCThIO

MouJiekyasipHasi pu3MKa U OCHOBbI TEPMOAMHAMMKH
1. 3aganue
OTMmeTbTE NPABUJIBHBIN OTBET:
XKuakocTs ¥ ra3 UMEIOT O/IMHAKOBBIE (PU3NUECKUE CBOMCTBA MPU:
a) TeMIepaType KUIEHUs
0) KpUTHYECKOI TemmepaType



B) TeMIIepaType KOHJICHCAIIUU

I') TEMIIEPAType UHBEPCUU

2. 3aganue

OTMeThTE NMPAaBUJIbHBIN OTBET:
I'pacdkoM 3aBHCUMOCTH JIaBJICHHS OT 00beMa MPH MOCTOSHHOI TeMIlepaType SBIIeTCs:
a) mapaboia

0) npsiMast THHUS

B) Turepboia

T') ONPEeIEHHOT0 Ha3BaHUS HE UMEeT
3. 3apanue

OTMeThTe NPaBUJILHBINA OTBET:

praBHeHI/Ie COCTOSAHHA UACAJIBHOTO rada UMCCT BHU !
PV

a) - = const
PT

0) ~ = const
VT

B) 5 = const
P

r) vT = const

4. 3aganue

OTMeThTe NPAaBUJILHBINA OTBET:

O6beM 0JIHOTO MOJIS BEIIECTBA MTPU HOPMATBHBIX YCIOBHSIX PaBEH:

a) Vo, = 22,4-1073 MK

6) Vi, = 22,4 - 1073 M%/moms - K

B) V, = 22,4+ 1073m3 / Mosib

r) V,, = 22,4+ 103m3/ mosib

5. 3aganue

OTMeThTE NPABUJIBLHBIN OTBET:

CpenHsisi KHHeTUYECKasi YHEPT U, TIPUXOIAIIASICS Ha OJIHY CTCIICHb CBOOOJIBI MOJISKYJIBI UCATbHOTO
rasa:

a) % KT

6) ZkT

B) kT

T) %kT

6. 3ananue

OTMeThTe NPaBUJILHBINA OTBET:

B ypaBuenuu Ban-nep-Baanbca monpaBka <<a)» yUUTBIBAET:

a) CTOJIKHOBEHHE MOJIEKYJI MEXAY cO00i

0) U3MEHEHHe TUIOTHOCTH Ta3a B 3aBUCUMOCTH OT TeMIIepaTyphl

B) B3aUMHOE MPUTSKEHUE MOJIEKYT

T') pa3Mepbl MOJIEKYII Ta3a

7. 3ananue

OTMeThTE NIPABWIBHBIN OTBET:

Yemy paBHa Macca OJJHOTO KHJIOMOJISL YIJIEKUCIIOTO raza?

a) 44 xr

0) 42 xr

B) 46 kr

r) 43 xr

8. 3aganue

OTMmeTbTE NIPABUJIBHBIN OTBET:

3axou llapmst B aOCOMOTHOI mIKale TeMIepaTyp 3amiChIBaeTCs TaK:



__ PoT

a)Pr = o
0) Pr = PyaT
B) PT = %
r) Pr = z_:

9. 3aganue

OTMeThTE NIPABWIBHBIN OTBET:

Temneparypa, Ipu KOTOpo# cpeaHsis apudmMeTrndecKkas CKOpoCTh MOJICKYJI BOJOPO/Ia CTAHET PaBHOM
BTOpO KocMuueckoit ckopocTH (B K):

a)12-103

6) 10*

B) 7.5-103

1) 11,85-103

10. 3aganue

OTMeThTE NPABWIBHBIN OTBET:

CpenHsisi KHHETHYECKask YHEPTHUS OCTYNATEIbHOTO JBUKESHHS MOJIEKYJIbl HeabHOTO rasa:

r) nkT

11. 3ananue

OTMeThTE IPABUJIBLHBIN OTBET:

B ypaBuenun Ban-nep-Baanbca nonpaska «by> yuuteiBaer:
a) YMCJIO0 CTOJIKHOBEHUM MOJIEKYJI MEXKy COO00it

0) M3MEHEHHe TUIOTHOCTH Ta3a B 3aBUCUMOCTH OT TeMIIepaTyphl
B) DHEPTUIO B3aAMMOJICHCTBHS MOJIEKYJI

T') pa3Mepbl MOJIEKYII Ta3a

12. 3ananue

OTMeTbTE NPAaBUJIBHBIN OTBET:

C nomoripio 6apoMeTpa U3MEpSIOT:

a) Maccy

0) naBieHue

B) 00BEM

I') TeMIepaTypy

13. 3ananue

OTMeThTe NPaBUJILHBINA OTBET:

VYV nenbHbI 006EM U 3TO 00BEM €TUHHLIBI:

a) Macchl

0) MIIOTHOCTH

B) BEJIMYUHBI, 00paTHON 00BEMY

') U3 IPUBEAEHHBIX BBIIIE BEJIMYMH HET MPaBUILHOTO OTBETA
13. 3ananue

OTMeThTE NIPABWIBHBIN OTBET:

VY nenpHbBIA 00bEM L 3TO 00BEM €IUHUIIBI:

a) Macchl

0) MIOTHOCTH

B) BEJIMYUHBI, 00paTHON 00BEMY

T') U3 TPUBEACHHBIX BHIIIE BEJIMUYMH HET MPaBUIILHOTO OTBETA
14. 3ananue

OTMmeTbTE NIPABUJIBHBIN OTBET:



JlaBnenue cMecu razoB B cocyne oobemom 0,01 M , €CJIM B HEM HaXOAWUTCH a30T Maccoil 14 r m
Bozopoa maccoit 4 r mpu T =300 K:

a) 500 kIla

0) 500 aTm.

B) 623 xIla

r) 623 MM pT. CT.

15. 3aganue

OTMeThTE NPABWIBHBIN OTBET:

Cpennsis KBaapaTHIHAass CKOPOCTh:

a) (VxB) = = IN v2
6) (vxB) = N TN v?
B) (UKB) = %Z%\Lloi

r)(vke) = [N YN v;

16. 3aganune

OTMeTbTE NPABUJIBHBINA BAPHAHT:

B ypaBuenunu Ban-nep-Baanbca nonpaska «by» umeer pu3udecKuii CMbICI:

a) 00beM, KOTOPBII ObI 3aHSJT OUH MOJIb ra3a Ipyu OECKOHEYHO MajoM JaBJIEHUU

0) 00BeM, KOTOPBIH ObI 3aHSUT OIMH MOJIb T'a3a MPU HOPMAJIBHBIX YCIOBHUSX

B) Mpe/IeNbHBIN 00beM, KOTOPBII OBl 3aHSUT OIMH MOJIb T'a3a MPH AaBICHUH, CTPEMSIILIEMCS K
0ECKOHEYHOCTH

r) 00beM, IpeA0CTaBICHHBIN AJ1s1 CBOOOAHOIO ABMXKEHUS MOJIEKYJI OJTHOI'O MOJISl Ta30B

17. 3apanne

OTMeTbTE NPABUJIBHBINA BAPHAHT:

Yucno ABoraapo BeIpaXkaer:

a) YUCJIO MOJIEKYJI B €AMHUIIE 00beMa

0) 4MCII0 MOJIEKYJI B OTHOM MOJI€ BEIIEeCTBA

B) YHCJIO MOJIEKYJ B €IUHUIIE MacChl BEILECTBA

T') YACJIO aTOMOB B OJTHOM MOJIE MHOT'OATOMHOTO BEIIECTBA

18. 3aganue

OtMeTbTE IPaBUIbHBIN OTBET:

KaKoB MOPSI/IOK BEIMYHHBI HA3bIBAEMOil mTocTosiHEOM ABoraapo (Na=6.022 * 10%):

a)23

0) 25

B) HET MOPSJIKA, T.K. YUCIO ABOTapo — 3TO YUCIIO MOJIEKYJI, COIEPKAIINXCSI B OJTHOM MOJIe
BEIIECTBA

19.3ananne

OTMmeThTE NPABUJIBHBIN OTBET:

Temmneparypa cmecH, ecii B 6aJUIOHE €eMKOCTBIO 5 J1 COAEPIKUTCSI CMECh T'elTUs U BOJOPOJa Maccoi
10 r npu naBnenun 500 xlla, mpuuem maccoas nons renus pasHa 0,6:

a) 86°C

6) 75°C

B) 75 K

r) 258 K

a) 86 K

Tect — 2 D1eKTPUYECTBO H MATHETH3M
1. 3aganue
OtMeTbTE NPaBUJIbHBIN OTBET:



Cwunoii JIopenua Ha3bIBaercs. ..

a) CcHJia, ,Z[@flCTByIOH.[ElSI Ha HpOBOI[HI/IK C TOKOM B MArHUTHOM II0JIC
0) cuna, IEUCTBYIOIIAs Ha 3apsijl CO CTOPOHBI AJIEKTPUUECKOTO OIS
B) cuJIa, IEUCTBYIOIIAs HA 3apsi/i CO CTOPOHBI MArHUTHOTO TOJIS

T') CUJIa TATOTCHHUS 3apsI0B

2. 3axanue
OTMeThTe NPaBUJILHBINA OTBET:
3akon buo — CaBapa — Jlamnaca mis snementa dl mpoBomHuka , mo koTtopomy TeueT Tok |, Ha
pPacCTOSIHUM I 3aIIMCHIBACTCS B BUJIE. ..
= 1[dix¥
a)dB = it [ dDxr] - |
4T T
— _ I[dIx¥]
0)dH = 3
T _ Hio I
B)B=—=
) 4m 13
r)H =22l x ]
4T
3. 3aganue

OTMeThTe NPAaBUJILHBINA OTBET:
Teopema ["aycca 111 MArHUTHOTO MOJISL UMEET BUL...

a)BS =0

6)$ BdS =0
B)§ Bdl=0
r) f, BdS=0
4. 3ananne

OTMeThTE IPABUJIBHBIN OTBET:
CBsi3b MCKAY SJICKTPUUCCKUM CMECIICHUEM B CPCAC U HANIPAKCHHOCTHIO BHCIIHCTO 3JICKTPHUYCCKOT'O

MOJIS. ..
a)D=ggyE”
— —
6) D =¢E
— -
B) D = EoE
- E
ryD=-
)D=2
5. 3apanne
OTMeThTe NPaBUJILHBINA OTBET:
3akoH OMa U1l yJacTKa LETH. .

_ U
a)I - E
6)1=

B)I=
r)U=e¢R

6. 3ananne

OTMmeTbTE NPABUJIBHBIN OTBET:
dopMyia 1y IIOTHOCTH TOKA...

mlCSm|m

a)j= ¢
6)j=1S

. dI
B) J=+5
. d
nj=2
7. 3agauue

OTMmeTbTE NIPABUJIBHBIN OTBET:



dopmya, BeIpaxkaromias BTopoi 3akoH Kupxroda:
a) X i Ry = X Uy

6) Xk IkRx=0
B)IR=¢

r) Y Ry = Yk
8. 3aganmue

OTMeThTE NPABWIBHBIN OTBET:

[IpoBoasmas pamka miomaaso 200 cMm? Bpaiaercsi ¢ 4actoro 16 I'ii B MOCTOAHHOM MarHUTHOM
nose ¢ uaaykuueit 0,5 Tin. MakcumanbHoe 3Hauenne J/]C, BOZHUKAIOLIEH B KOHTYpPE, PaBHO...

a)l B

6)0,16 B

B) 10 kB

r) 160B

9. 3ananue

OTMeThTe NPaBUJILHBINA OTBET:

[ToTok BekTOpa CMEIICHUS IEKTPOCTATUYECKOTO MO B JUICKTPUKE Yepe3 3aMKHYTYIO
MOBEPXHOCThH PABEH...

a)§ DdS = iZiQi

6)$, DdS =X;q;

B) [, DdS=3;q;

né EdS=Yq
10. 3apanue

OTMeTbTe NPAaBUJILHBINA OTBET:

Enunuiia namepeHus noreHmuana. ..

a) lx/B

0)B

B) A

r) B/m

11. 3apanue

OTMeThTE NIPaBUJIBHBIN OTBET:

3apsin ¢, IBIKYIIUICS CO CKOPOCTHIO 17, CO3/1a€T HA PACCTOSIHUM T MATHUTHOE MOJIE C HHIYKIIHEH. ..
a) B = Kito a[97]

41 r3_>
6) b= Mq[vgr]
471;} r
5 _ alvr]
B) B ="75
B = KHodb
F)B T oam 12
12. 3apanue

OTMeThbTe NPaBUJIbHBIN OTBET:
Wuaykuuss MarHUTHOTO TOJS TOKa, TEKYIIEro MO NpSIMOMY OECKOHEYHOMY IPOBOAHHKY, Ha
paccrosHuu R oT mpoBoJHMKA paBHA. ..

a)H = Hito]
" 2mR
6) B = L&
4-;TR
B)B =—
41TRI
r)B = Efo
2TR

13. 3apanue

OTMeThbTe NPaBUJIbHBII OTBET:



Koutyp | mnponmsbiBaercs Tpemst toukamm: [; = 14,1, = 2A,1; = 3A. Uupkynsauus Bekropa
MarHUTHOM MHAYKLIMH BAOJb 3TOTO KOHTYpa paBHO (B €AUHULIAX g * A)...

I AL

I

a)6

0)5

B) 8

r)7

14. 3ananmue

OTMeThTE IPAaBUJIBHBIN OTBET:

Teopema ["aycca 11 MarHUTHOTO MOJIsi B Teopun MakcBesia. ..

a)§, BdS =0
S — =

6) ¢L HdS = Zklk
B) gﬁLL Bdi=0

0B 2 537
r) 565 EdS = fL jdl
15. 3apanue
OTMeThTE NIPAaBUJIBHBIN OTBET:
ComnpoTHBICHUE TPOBOJHUKA JJTMHOMW | M TITOMIAIbI0 CeUeHHs S PaBHO ...

a)R = plS
l
B)R =1S
S
I‘)R: ,07
16. 3aganue

OTmMeTbTe NPAaBUJILHBINA OTBET:
3a HanpaBJIeHHE TOKA HA PUCYHKE IPUHUMAETCS HalpaBIICHUE:

+ _

R
—

OTPHULATENILHOTO MOJIIOCA K ITOJI0XKUTEIBHOMY
0) OT MOJIOKUTETHHOTO IMOJII0CA K OTPULIATEIIBHOMY
B) HaIlpaBJIEHHE TOKA BEIOMPAETCS TPOU3BOJIBHO

') TOK B CXeM€ OTCYTCTBYET

17. 3apanue

OTMmeTbTE NPABUJIBHBIN OTBET:

Ennnanna n3mMepeHus MHIyKTUBHOCTH. . .

a) Tn

0)I'n

B) ®

r) A/M

18 3ananne




OTMeThTe NPaBUJILHBINA OTBET:

SIBnenune ckuH-3>QQeKTa 3aKI0YaeTcs. ..

a) B BOSBHUKHOBEHUHU AJIEKTPUYECKOTO TOKA B MACCUBHBIX IPO- BOAHHKAX
0) B HarpeBaHUH MMPOBOIHUKA IPU MPOITYCKAHUU dJIEKTPUYECKOTO TOKA
B) B HAMarHW4YMBaHUM MPOBOJHUKA IIPU MIPOITYCKAHUU TOKA

T) B BBITECHCHUH [IEPEMEHHOI'0 TOKa Ha MOBEPXHOCTh MPOBOJHUKA

19. 3aganue

OtMeTbTe NPaBUJIbHBIN OTBET:

BekTop 31eKTprudecKoro cMenieHus Ds TUDJICKTPUKE OTIPEICTIAETCA. . .
a) CBSI3AaHHBIMHU 3apsiIaMu
0) IUTIOSIMU B JTUDJICKTPUKE
B) CBOOOZHBIMH 3apsiiaMu
T') CYMMO# CBOOOJTHBIX U CBSI3aHHBIX 3apsI/IOB
Tect- 3 OnTHKa
1.3aganue
OTMeThTE NPABUWIbHbIE OTBETHI:
SBneHus, KOTOpble OOBACHIIOTCS AUCIIEPCHEH CBETa:
a) oru0aHue CBETOM MPEINATCTBUS
0) OTpaXeHHE OT TPaHUIIBI pa3jeina 2-X Cpej
B) Pa3J0KEHHUE CBETA B CIIEKTP MOCJIC MPEIOMIICHUS
T') paayXHas OKpacka MbUIbHBIX ITy3bIpeit
n) pagyra
2. 3aganue
OTMeThTe NPAaBUJILHBINA OTBET:
Judpakmnus cBeta - 3T0:
a) 3aBUCUMOCTD ITOKA3aTeJIsl MPETOMIICHHS BEIIECTBA OT YaCTOThI
0) sIBJICHHE OTrMOAHMS BOJIHOW IPETISATCTBUS
B) PE3YJITAT HAJIO)KEHUSI KOTE€PEHTHBIX BOJIH
T') pa3joXKeHHe CBeTa B CIIEKTP MOCIIE MPEIIOMIICHUS
1) MPEUMYIIECTBEHHAs: OPUEHTAIIUS TUIOCKOCTH KOJICOaHU CBETOBOM BOJIHBI
3. 3aganue
OTMeThTe NPaBUJILHBINA OTBET:
AOGCOTIOTHO YEPHOE TETIO - ITO:
a) a0COJTIFOTHO TBEPJIOE TEJIO YEPHOTO IIBETA
6) uepnoe Teno npu 0 K
B) TEJI0, TMOJIHOCTHIO MOTJIONIAIOIIEe BUTUMOE U3ITyUYCHUE
T') TEJNO, OTPAKAIOIIEE BCE BUABI H3TYUCHHUS
1) TEJO, MOJTHOCTHIO MOTJIOMIAIOIIEE BCE BUABI M3ITYUCHUS
4. 3aganue
OTMeThTe NPaBUJILHBINA OTBET:
CrnekTpanbHasi JIOTHOCTh SHEPTETUUYECKON CBETUMOCTH Tella BhIpaxkaeTcs (hopmynoi:

a R — dWJ}iﬁdv
) Ryp = ot
6 A — dW&ETdv
) v,T — dw
v,v+dv
norJ

de,v+dv
B) R, = ~av

u3J

F) A — de,v+dv
v AWy v+dv

5. 3apanmue
OTMmeTbTE NIPABUJIBHBIN OTBET:
Ilocne mnpoxokaeHus IUIACTUHKM 1 CBET NOJHOCTBIO TMoyisApu30oBaH. Ecim  yron Mexay

HarnpasieHussMu OO u O'O' ¢ = 30°, To UHTeHCUBHOCTH J1 U J, CBSI3aHBI COOTHOIICHHEM. . .



Tn _)/::/,
‘O
a)J, = 211
0) /), = %
B)J, = N1
r)J, = ];1
6.3aganue

OTMeThTe NPABUWIbHbIE OTBETHI:

CKOpOCTh pacipoCTpaHEHUs HIEKTPOMATHUTHOM BOJIHBI B BaKyyMe:

a) 0eCKOHEYHO OOJIbIIIast

6) 300 000 xm/c

B) yOBIBaeT 00paTHO MPOMOPIIMOHATLHO KBAIPATy PACCTOSHUS OT UCTOYHHUKA CBETA

r) 3000 xm/c

1) 3*108 m/c

7. 3aganne

OTMeThTe NPAaBUJILHBINA OTBET:

CBs3p  a0COIOTHOTO IIOKa3aTeNsl NPEJIOMIICHHS CpeIbl M €€ DSJEKTPUYECKOW W MarHUTHOMN
MPOHUIIAEMOCTH BbIpaxaetcs (hopMymnoiu:

a)yn =+eu

6)n:\/§

B)N=¢eu
-

ryn= .

8. 3ananue

OTMeTbTe NPaBUJIbLHBIN OTBET:

Jucnepcus csera — 3T0:

a) 3aBUCUMOCTb JUTMHBI BOJIHBI CBETa OT YaCTOThI

0) mpsIMOJIMHEIHOE pacpoCTpaHEHNUE CBETa

B) 3aBUCHMOCTb ITOKa3aTesIsl IPEeIOMIICHHS BEIIECTBA OT YaCTOTHI CBETa

T') 3aBUCHUMOCTb yIJIa IPEIOMJIEHUS JIy4a OT yIJla aJeHus

1) IpEeUMYIIeCTBEHHAs! OpUEHTALUs TNIOCKOCTH KoJleOaHUH CBETOBOW BOJIHBI
9. 3ananmue

OTMeTbTe NPaBUJIbLHBIN OTBET:

YcnoBue, HE00X0IUMO 111 HAOIIOIeHUs TU(DPaKIINU CBETA!

a) aMIUTUTY/a KoeOaHui JOJKHA OBITh MHOTO OOJIBIIIE Pa3MEpPOB MPENATCTBUSA
0) amunTyna KoieOaHuM J0KHA OBITH CPaBHUMA C pa3MepaMu MPEnsTCTBUS
B) JUTMHA BOJIHBI JI0JKHA OBITH CPAaBHUMA C pa3MepaMu MPensTCTBUSL

I') JUIMHA BOJIHBI JI0JKHA OBITh MHOTO OOJIbIIIE Pa3MEPOB NMPENATCTBUS

10. 3aganue

OTMmeTbTe NpaBUJIbHbIE OTBETHI:

HenpepsIBHBIN CIIEKTP W3IIYy4EHUS AKOT:

a) TBep/ble BemecTna mpu temneparype 0 K< T <273 K

0) )KUJIKOCTH TIPH BBICOKOU TEMITepaType

B) TBEp/ble, )KUKUE U ra3000pa3Hble BelecTBa npu temneparype 273 K



I') pacKaJIeHHbIE TBEP/bIE TeJla ¥ ra3bl PU BHICOKOM JIaBJICHUU
1) pacKaJICHHbIE Ta3bl PU HU3KOM JaBICHUHU
11. 3aganue
OTMeThTE NPABWIBHBIN OTBET:
Enunnna criekTpaibHOM NJI0THOCTU SHEPTETHYECKON CBETUMOCTH Ry, 7!
a) Jlx/m?
0) JIx/m
B) H/Mm?
r) H/™m
12.3apanue
OTMeThTE NPABWIBHBIN OTBET:
SIBnenue, KOTopoe 0OBACHSETCS MOJsIpU3alliel cBeTa:
a) orubaHue CBETOM NPENATCTBUS
0) paclieruieHre Iy4a Ha JBa, paCpOCTPAHSIOLIUXCS B PA3HbIX HAIIPABICHUSX
B) MIpEJIOMJICHHUE JTy4a
T') pa3joXKeHHe CBETa B CIIEKTP MOCIIE MPEIIOMIICHUS
n) pagyra
13. 3aganune
OTMeThTe NPAaBUJILHBINA OTBET:
[Ipu kakom yrie, mo 3akoHy Maitoca, HHTEHCUBHOCTb CBETa BBIIIENIIETO U3 aHajgu3aTopa Oyner
MaKCHUMAJIbHOM:
a) 60°
6) 30°
B) 0
r) 90°
14. 3aganue
OTMeThTE IPABUJIbHBIE OTBETHI:
DopMyIibl, OIIPEIETSIONINE ITTUHY CBETOBOM BOJIHBI A (C — CKOPOCTh BOJIHBI, | — MEPHO]] KOJICOAHMIA;
V — yacToTa Kosie0aHuii; N — Mmokas3arens NpeJOMIICHHS CPEbl):
a) A=cT
6) A=
C
B) A=cn
C
F) X—;C
) XZ;
15. 3ananue

OTMeThTe NPaBUJILHBINA OTBET:
VYron nyya S Ha rpaHuiy pasnena cpen 1 u 2

M
S S’
! p
1 (24
2 0
N §"
a) o
0)i
B) B
r)i+p
1) o+i

16. 3aganue



OTMeThTe NPaBUJILHBINA OTBET:

CBoiicTBO cBeTa, 0OOBACHSIOIIEE ToIy00il IBET Heba:

a) TOTJIONIECHNE

0) paccesiHue

B) OTPaKECHUE

I') IPEJIOMIIEHNE

17. 3apanue

OTMeThbTe NPaBUILHbBIN OTBET:

YcnoBre MakcuMyMa Mpu TU(GPaKIMK CBETOBBIX ITyYKOB Ha JTU(PPAKIIMOHHOM PEIIeTKE:

a)d sing = +(2m + 1)%, (m=0,12..)
0)d sing = +2mA, (m =1,2,...)
B)d sing = iZm%, (m=012..)

r)d sing = +(2m + 1)%, (m=12.)

18. 3aganue

OTMeThTE IPABUJIBHBIN OTBET:

JInHenyaThlid CIIEKTP U3JIy4CHUS JAAKOT:

a) ra3bl IPU HU3KOM JIaBIICHUU

0) TBepable BemecTBa pu Temreparype 0 K <T <273 K

B) TBEp/IbIC, XKHUJKHE U ra3000pa3HbIe BelecTBa mpu temieparype 273K

I') pacKaJICHHbIE TBEP/AbIE TeJIa U ra3bl IPU BHICOKOM JIaBJICHUU

1) )KUJAKOCTU IIPU BBICOKOU TeMIepaType

19. 3apanmne

OTMeThTE IPABUJIBHBIN OTBET:

CBer, B KOTOpPOM KoOJIeOaHMSI CBETOBOI'O BEKTOpa MPOMCXOAAT B  ONPEIEICHHOM, HO
HEUCKJIIOYUTEIFHOM HaIlpaBJICHNUH, HA3bIBACTCS:

a) HEIOJIIPU30BaHHBIM

0) YaCTUYHOIIOJISIPU30BAHHBIM

B) TUIOCKOMOJISIPU30BAHHBIM

') €CTeCTBEHHBIM

Tect — 4 AToMHas Qu3uKa

1. 3apanue

OTMeThTe NPaBUJILHBINA OTBET:

HanpasneHnue ABM)KEHHUS BJIEKTPOHA OTIAyd € COCTaBJIAET C HaIpaBiIeHHEM MaJarouero (poroHa
yron 30°. UMnysnbc paccesHHOTO (POTOHA PaBEH. ..

a) V3P

6) 1,5V3P,

B) 0,5P,

r) 2+/3P,

2. 3ananne

OTMmeTbTE NPABUJIBHBIN OTBET:
CpenHee BpeMs )KHU3HU paJIMOAKTUBHOTO SApa:
a) T=A

0) =2/ A

B)T=2 A

r)t=1/A



3. 3apanue
OTMeThbTE NPAaBUIbHBIN OTBET:
dopmyna Komnrona ms paccesaus GoToHa:

2h . 6
a) Al = — sin—
mc 2

6) Al = —sin? 2
mc 92
B) Al= — sin-
NAi= 2t sin2 2
mc 2
4. 3ananue

OTMeThTe NPaBUJILHBINA OTBET:
ITepuon nomypacnaga T, /, Beruncnsercs no Gpopmyie:

a) Tl:
2

TN

Inl
0) Tzl ==

B)T: = 222
2

5. 3ananue
OTMeThTE IPABUJIBHBIN OTBET:
®opmyna Punbepra:

v =K(5+5z)
o) v !
B)sz(l— l)

1
A
—
§J|H
|
e

m2
n m
1 1
Nv=K(:+)
n m
6. 3aganune
OTMeThTe NPAaBUJILHBINA OTBET:

3akon Kupxrodda Boipaxaercss Gopmynoii:

RV,T
a) 1, =
) v,T AT

2nv?
6) TU'T == o2 kT
B) Amax = b/T

_2nhv3 1

) Ty = 2 ghv/(k[)_1
7. 3ananme

OTMeThTe NPaBUJILHBINA OTBET:

[IpaBuno cmenienus g paJruoakTUBHOIO @ — pacnaja:
a) 7x = z4Y + e

6) 4X — 473y + 4He

B) 2x = 21V + ,le

NnX+a ->Y+>b

8. 3aganme

OTMeThTE NIPABWIBHBIN OTBET:

®opwmyna ne bpoiins:

a)p==
_bp
6)’1‘5
Bp=7
r)p=mc

9. 3aganue



OTMeThTe NPaBUJILHBINA OTBET:

3akoH cMmenieHus: BuHa Beipaxaercst GopMyInoit:

b

a) A ==
) max T

6 _ 2nhvd 1

) Ty = c2 ehv/(kT) _1
Rv,T

B) 1,7 = —

) Tor =
2nv?

r) Ty = = kT

10. 3aganue

OTMeThTE NPABWIBHBIN OTBET:

HpaBI/IJ'IO CMCH_IeHI/IH paZnoakTUBHOTO -pacnaja:
a) 4X - 4237 + 3He

6) 2X - Z—"11Y + 1€

B) 4X - 473y

12X = 24V + e

11. 3aganune

OTMeThTe NPAaBUJILHBINA OTBET:

CooTtHotieHue HeonpeaenéHHocTu I ei3zenoepra:
a)AxAp < h

0) AxAp = h

B) AxAp = h

r)AxAp =1

12. 3apanue

OTMeThTe NPAaBUJILHBINA OTBET:

3akoH Panes — J[>xunHca Beipakaercs GOpMyIoi:

2
8) Tyr = - kT
6) Amax :R b/T
— o7
B) wr = Ao
r)R, = oT*
13. 3aganue

OTMeThTe NPaBUJILHBINA OTBET:

@DOTOH — 3TO YACTHIIA, ...

a) IBIDKYIIAsICS ¢ OOJIBIIION CKOPOCTHIO M 00J1a1atoIIasi SHEprueH, He 3aBUCSIIEH OT MacChI
0) ABMKYyIIasicsl ¢ OOMBIION CKOPOCTHIO, Macca MOKOsI KOTOPOi paBHA HYITIO

B) JBMIKYIIASICS C OOJBIION CKOPOCTHIO M 00J1aJaro1as MacCcoi, 3aBUCSIIEH OT CKOPOCTH JIBUKEHUS
T') IBMKYIIASICS CO CKOPOCTHIO CBETA, Macca MOKOsl KOTOPOU paBHA HYJITIO

14. 3ananue

OTMeTbTE NPaBUJIbHBIN OTBET:

HpaBI/IJ'IO CMemeHHs{ JUTSL paInOaKTUBHOTO -pacmaaa:

a) 2X - 473Y + 4He

6) 72X - Z+/11Y + —19

B) 72X = 7_ 1Y++1e

r) 42X = 423Y

15. 3ananue

OTMmeTbTE NPABUJIBHBIN OTBET:

VYpasuenune Lllpeaunrepa mist CTAIlMOHAPHOTO COCTOSIHUS:

a)VY¥(X, Y, 2) +2—m [E+ Uy z)]|¥YXyz) =0
0)VY(X, Y, z) [E +U(x,y,2)|¥Y(xy,z) =0
B) V2P(X, y, Z) + [E Uxy 2)|¥Y(xyz) =0



N VX, Y, 2) - Z[E+Uxy, D]¥(xy,2) =0
16. 3aganue

OTMeThTe NPaBUJILHBIA OTBET:

@®opmyina [limaHka 11 CIEKTPAIBbHOM IUIOTHOCTH SHEPreTUYECKON CBETUMOCTH UMEET BUJL:
2mh3 1

a) Ty = o2 ehv/(k_q1
2mv?

0)ryr = = kT
Ryt

B) T, = —

) v,T Ay

) Apax = DIT

17. 3apanue

OTMeThTe NPaBUJILHBINA OTBET:

Cumpon X B peakuun 2N + $He — 170 + X ects:

a) ip

0) in

B) 1H

r) _de

18. 3aganune

OTMeThTe MPAaBUJILHBINA OTBET:

Yacrora manydenns 3-10° T'm. 3a 1 ¢ mcToynwk m3mydeHus momHOCThIO 40 BT mcmyckaer ...
($OTOHOB.

a) 1,0 - 107

6)2,0- 1017

B) 2,0 - 10%°

r) 1,0 - 102°

19. 3aganue

OTMeThTE IPABUJIBHBIN OTBET:

CumBon X B peakuuu ;Be + %He - 12C + X ects:

a) ip

0) in

B) 1H

r) e

20. 3aganue

OTMeThTe NPaBUJILHBINA OTBET:

CranmonapHoe ypaBHenue llIpenunrepa ass 3JeKTpoHa B BOAOPOIOTIOJ00HOM aTOME UMEET BU:

h? 9
a) -%A\;HU(X, Y, Z, )y = |ha—qtJ

W2, . Ay
6) -%A\V = Ih;

2,2
2m mw=x
B)A\V‘l‘hz—(E— 20 )\V:O
2m Ze?
F) A\V + hZ_(E - 411'801') V= 0

Bonpocsl npoMeKyTOYHOI0 KOHTPOJISA
Bonpocs k 3k3ameny (1 cemectp)
1. ®usuka, ee onpeneneHye, NPeaIMeT U3yYeHHs] 1 OCHOBHbIE MTOHSATHS.
2. Marepus u ee BUbl, CIoco0 CYIIECTBOBaHUS MaTepUH. DHEPTHSL.
3. MexaHnka, paszenbl MEXaHWKH, MEXaHW4Yeckoe JBMKeHHe. OmpelneleHHe MeXaHUIeCKOU
CHCTEMBI, 3aMKHYTas (M30JIMPOBAaHHAs) MEXaHUYECKasi CHCTEMA.
4. Cucrema orcyera M cucremMa koopnauHart. [loHsTHE MaTepualbHON TOUKH.
5. Ompenenenue BekTopa, MpocTeilmue anredpandyeckue ornepaluyd ¢ BEKTOpaMH, €IUHUYHBIN
BeKTOp. ba3ucHbIie eMMHUYHBIC BEKTOPHI |, j, K U cucTeMa KoopauHar.



6. Pagmnyc-BekTop I, BeKTOp mnepemMenieHus Ar, BEKTOp MTHOBEHHOM CKOPOCTH V.

7. BEKTOp YCKOpEHHs, HOpMallbHas COCTaBIAIOLIAS &8n, M TaHICHLIMAJIbHAs COCTAaBISIIOMIAS d
BEKTOPA YCKOPEHHUSI.

8. OmnpeneneHne MOAYIIA BEKTOpa YCKOPEHHUS.

9. IlyTh S pH MPOU3BOJIBHOM ABIKEHUH MaTepUaIbHON TOUKH. [ 'paduyeckoe nzodpakeHue myTu S
(kak momane Qurypsl Ha rpaduke, OTpa)karolleM 3aBHUCUMOCTb CKOPOCTM V OT BpeMeHu t) mpu
IIPOU3BOJIBHOM JABM)KEHUU MaTEpUAIbHOM TOYKH.

10. B xakoMm ciydae yroil MOXXHO cuuTaTb BekropoM? IlpuBecTu puCyHOK.

11. Bektop YrioBO# CKOPOCTH ® M BEKTOp YIJIOBOTO yCKOpeHUs .

12. CBs13b MEX 1y TUHEWHON CKOPOCTHIO V M YTJIOBOM CKOPOCTHIO O .

13. CBsI3p MeX/1y TaHT€HIIMAJILHON COCTABIIAIOLIEH YCKOPEHUS d,; U YIJIOBBIM YCKOpPEHHEM [3.

14. NnepuuanpHas cuctema orcuera v 1-biit 3akoH HeroTona.

15. Onpenenenue cuiibl, IpaBUIIo cioxeHus cuil. [lpuBectu npumep.

16. Bropoii 3akoH Hpl0TOHA U TpaHHUIIBI €r0 TPUMEHEHUS.

17. Tpetwuii 3akoH Hpr0TOHA U €ro CBsA3b € 3aKOHOM COXPaHEHUS UMITyJIbca

18. PaboTa cuibl, onpesielieHne KHHETUIECKOH SHEPTHH; MOTeHIabHast SHeprus. [Ipumepsr.

19. 3akoH coxpaHeHUs SHEPTUU

20. A6comotHO TBepoe Teino. [locTynaTensHoe M BpamaTeIbHOE ABMKEHHS TBEPIOTO Tea.

21. LlenTp MHEPLMHU TBEPJOrO TeJa, ypaBHEHUE ABHIKEHHS LIEHTPAa HHEPLIMU.

22. MOMEHT CWJIbl M HAIIPAaBJICHWE BEKTOpAa MOMEHTA CHIIBL.

23. MOMEHT MHEpLIUU MaTepUaIbHOI TOUKM M CHCTEMbl MaTEpUANIbHBIX TOYEK.

24. MOMEHT MHEPLIMH CIUIONTHOTO Tejla Ha IpUMepe LMIMHAPA.

25. OCHOBHOM 3aKOH JAMHAaMHMKHU BpallaTeIbHOIO JBWXKEHUS Ui Tela ¢ (UKCUPOBAHHOM OCBIO
BpalleHUs. Y CIIOBHE PAaBHOBECHS TBEPIOIO Tea

26. MoMEHT uMIyjibca M 3aKOH COXPAaHEHHs MOMEHTa HMMIIYJbCa.

27. CpaBHEHHE JABIKEHHSI TBEPIOTO TEJA C JBM)KEHUEM MaTepHAIbHONW TOYKH.

28. [IpyHLIMI OTHOCUTEIBHOCTH B MeXaHuKe. [locTynaTsl TEOpUN OTHOCUTENBHOCTH.

29. CneicTBUS TEOPUU OTHOCUTEIHHOCTH. B3aMMOCBSI3b MacChl M SHEPTHH.

30. CratucTuyeckuii 1 TepMOAMHAMUYECKUN METO/IbI U3Y4YE€HUI CBOICTB BEIIECTBA.

31. MonekynspHO-KHHETHYECKas Teopusi ra3oB. OcHoBHBIE TOHATHA. OmnpeneneHne UaeaIbHOrO
rasa

32. JlaBnenuie, TemMrepaTypa, BHyTPEHHSS SHEPTHUs UICTHHOTO Ta3a ¢ TOYKU 3PEHHST MOJIEKYISIPHO-
KMHETUYECKOU Teopun

33. YpaBHeHUE COCTOSIHHSI HJICATBHOTO Ta3a, ypaBHeHHe Kianeiipona — MeneneeBa

34. ®u3nveckuil CMbICT YHUBEPCAIBbHOM ra30BOM MOCTOSHHOM.

35. OCHOBHBIE TTOHATHUS TEPMOAMHAMUKH ( TEIIO, TETJIOTA, TPOIECC U T 1T )

36. [lepBbIil 1 BTOPOI 3aKOHBI TEPMOAMHAMUKU

37. Hukel, paboTa 3a UK.

38. Huxn Kapuo u KII/] naeanbHON TEMIOBOI MaIllTUHBIL.

39. Kak ompenensiercsi TOUSUHBIN SJIEKTPUIESCKUN 3aps/] M KAKOBBI €r0 CBOMCTBA?

40. ChopmynupoBats 3ak0H KylioHa B BEKTOPHOM BUI€, IPUBECTH IPUMED €r0 MPUMEHEHUS.

41. Jlate onpeaeneHue 3JIEeKTPUUECKOro MOl M BEKTOpa HANPSHYKEHHOCTHU 3JIEKTPHUYECKOTO MOJIS.

42. Kak ompenensiorcs CWIOBBIE JIMHUM BEKTOpPAa HANPSHKEHHOCTH AJIEKTPHUYECKOro  1MoJis?
N300pa3uth 3JIeKTpUUECKOE IOJIe, CO3[]aBaeMO€e CUCTEMOM ABYX PAa3HOMMEHHBIX 3aps/oB

43. ChopmMynupoBaTh MPUHIIMII CYNEPIIOZUIIH FTEKTPHUUECKOTO IOJIsl U MPOUIUTIOCTPUPOBATh €T0 Ha
KOHKPETHOM TIPUMEPE.

44. Kak omnpezensercss BEKTOP MHAYKIIMH 3JIEKTPHUYECKOrO MOl U MOTOK JaHHOTO BEKTOpa yepes
MIOBEPXHOCTH?

45. ChopmymupoBate  Teopemy Octporpajackoro-I'aycca st SJIEKTPUYECKOTO  TOJIS U
IIPOUJUIIOCTPUPOBATH €€ Ha KOHKPETHOM IIPUMEPE.

46. JlaTp ompeieNieHNE TIOTEHIIMANA M Pa3HOCTH MMOTEHINAJIOB.



47.Yt0 Takoe OKBHUIOTCHIMAJIbHas TmoBepxHOcTh? KakoBa ee ¢opma g TOYEYHOTO
AIIEKTPUYECKOTO 3apsaa?

48. Kak cBsizaHbl MeEXIy COOOW HAaNpsSHKEHHOCTh JJIEKTPUYECKOrO0 TMOJsl M MOTEHIHal
AIEKTPUUECKOTO 10517

49. Yto Takoe >JEeKTPUUECKHUI AUIMOIb U KaK OH ceOsl BEAET, €CIIM €ro IOMECTUTh B AJIEKTPUUYECKOE
nosue?

50. Kak npoucxoaut nomnsipu3anus qudiektpuka? Kakoil BeTMUnHON ee MOKHO 0XapaKTepUu30BaTh?

51. Yemy paBHA HaNpsYKEHHOCTb J3JIEKTPUUECKOTO IOJS BHYTPU IPOBOJHHMKA, MOMELIEHHOI'O BO
BHEIIHEE IEKTPOCTaTUYECKOe mose?

52. Kak onpeznensercs 3JIeKTPHYECKOE TI0JIe BHYTPH BelecTBa?

53. DHeprus 3MeKTPUIECKOro MoJIsl, 3aIaCEHHOr0 B IUIOCKOM KOH/IEHCATOpE.

54. OnpezeneHue 3AeKTpuIeckoro Toka. Cuiia Toka ¥ IIOTHOCTh TOKa.

55. 3akon Oma u 3akoH [xoynsa-JIeHna B tokanbHOU (hopme.

56. 3akonsl Kupxroda u ux npuMeHeHne K pacyeTy XapaKTepUCTUK JBYXKOHTYPHOU AIIEKTPHUYECKON
LENU MMOCTOSTHHOTO TOKA.

57. ChopmynupoBath 3aKOH AmImepa JJig B3aUMOJICUCTBHS AJIEMEHTOB TOKa U TTPOUJUTIOCTPUPOBATH
€ro Ha KOHKPETHOM IpUMeEpE.

58. llatp ompenenenue 3akona buo-Caapa-Jlamnaca u mokaszaTh €ero NpuMEHEHHE HA KOHKPETHOM
npumMepe.

59. llatp onpenenenne 3aK0Ha JIEKTPOMArHUTHON WHIYKITUH.

60. Uto Takoe siBIeHWE CAMOUHIYKIIMH U KaK BBOJUTCS MHAYKTUBHOCTH L?

61. 3anucaTh ypaBHeHHs MakcBeuia B MHTETPaIbHON (hopMe, KOTOPBIE BBIPAXKAIOT CBS3b MEKIY
ANEKTPUYECKUM U MAarHUTHBIM TOJIEM.

62. 3anucath ypaBHeHME MakcBe/ula B HWHTETpajbHOH (opme, B KOTOpOM oOTpakaercs (GakT
CYIIIECTBOBAHMSI SJICKTPUUECKUX 3aPSIIOB.

63. 3anucaTh ypaBHeHME MakcBeula B HWHTErpajbHOH (opme, B KOTOpOM oOTpakaercs (akT
OTCYTCTBHSI MATHUTHBIX 3aPsI/I0B.

64. Kak ompenenuTp 3JEKTpUYECKOe (WM MarHWTHOE) IOJIe IS TUIOCKOM 3JIeKTPOMAarHUTHOW
BOJIHBI B JIAaHHOM TOYKE MPOCTPAHCTBA U B JAHHBI MOMEHT BpeMEHHU?

65. [lepemeHHbI# dneKTpUUecKnil TOK. [IOHATHE M OCHOBHBIE XapaKTEPUCTUKH.

Bonpocsl k 3k3ameny (2 cemecTp)

Bunpl konebanuil; rapMoHUUYECKHE KOIeOaHUs U X OCHOBHBIE XapaKTEePUCTHKH.
CrnosxeHue kKosiebaHmil; IpUMEHEHNE METO/1a BEKTOPHBIX THarpamMmM.
MaremaTnueckuii MasiTHUK U ypaBHEHHUE €ro KOoJIeOaHuH.
®uznyeckuil MasiTHUK ¥ ypaBHEHUE €ro KoueOaHuil.
Buasl BOMH M OCOOEHHOCTH MX paclpoOCTpPaHEHHs B Pa3IUYHBIX cpelax; MOoMepeuHble U
IPOJOIbHBIE BOJIHBI.

6. BonmHOBOE ypaBHEHHE U €r0 peleHHe B BUI€ YPAaBHEHUS BOJIHBI.

7. Kak omnpenensieTcst cBeToBasi BOJIHA C TOUKHU 3pEHUS 3JIEKTPOMAarHUTHON Teopun Makcpesia?

8. KakoB ¢u3nueckuii cMbICI CBETOBOTO BeKTOpa?

9. JlaTh MOHSATHE KOT€PEHTHOTO NCTOYHUKA CBETA.

10. Kak ompenensiercst siBnenue unrepdepenuuu csera? IlpuBectu nmpumep MHTEpPEpeHIMN AT
JIBYX KOT'€PEHTHBIX HCTOYHUKOB.

11. OnpenenuTth ycaoBUsS MaKCUMyMa U MUHHUMYMa HHTep(hEpEeHIIUH.

12. Kak omnpenensieTcss sBiIeHHE AUQpakyu CBeTa W YeM OHO OTJIMYACTCS OT SIBICHUS
uHTEepepeHn?

13. Tpunmun [oiirerca-OpeHens u ero cogepkaHue.

14. 3onbl OpeHens v uxX MpUMEHEHHE JJIS pacueTa HHTEHCHBHOCTHU CBETa B SIBJICHUH TU(PPAKIINU.

15. JIudpaxius cBeTa Ha OJHOM MIEITH.

16. udpaxus cBera Ha cucTeMe 1ienei; TuppakiMoHHAas peleTka U €€ XapaKTepUCTHKH.

17. Kak onpenensiercs siBleHHUE NOJISpU3aLUU cBeTa?

orwdPE



18. Yem oTiiMuaeTcsi €CTECTBEHHBIN CBET OT TUIOCKOIOJISIPU30BAaHHOTO CBETa?

19. Cnoxenue AByX IJIOCKOMOJSIPU30BAHHBIX BOJIH, HMMEIOUIMX B3aWMHO MEPIEHAUKYISIPHBIC
IUIOCKOCTH TOJIIpU3allUN.

20. KpyroBas ¥ 37uIMOTHYECKAS TTOJISAPU3ALIHSL.

21. Tlonspusauus cBeTa IpU OTPAKEHUU U NPEIOMIICHUH; 3aKOH bprocrepa.

22. du3MYecKHii CMBICT CIIEKTPATBLHOTO pa3noxkeHus. Teopema Dypoe.

23. IlpencraBieHre MOHOXPOMATHYECKHX BOJIH B KOMIUIEKCHOM IJI0CKOCTH; opmyiia Diepa.

24. Pan ®ypwe u unterpan Oypoe.

25. IIpumenenue pasznoxxeHuss Oypbe K IPOCTEHIINM CBETOBBIM U 3JIEKTPUYECKUM CUTHAJIAM.

26. OnpeneneHue TEMJIOBOTO H3IYYCHUS M €r0 XapaKTEPUCTHKH.

27. Yro Takoe «HCIyCKaTelbHas CHOCOOHOCTBY» I; aOCOIIOTHO YEpHOro Tena?

28. «DHepreTuyeckasi CBETUMOCTH» R , aOCOIIOTHO YEpHOTO Tella U €€ CBSI3h C «HCITYyCKATeIhbHON
CIIOCOOHOCTBION I';.

29. latp ompepneneHue abCOJIOTHO YEPHOTO Teja ¢ TOUYKM 3peHus 3akoHa Kupxroda.

30. 3akon Credana - bonpiMana u3mydeHus: abCONFOTHO YEPHOTO TeJa.

31. 3axonbl BuHa u3nyueHust abCOIOTHO YEPHOTO TeA.

32. B gem cytb runotessl [lnanka, BBEASHHONH UM NPU ONMCAHUH M3TY4EeHUS! aOCOIIOTHO YEPHOTO
Tena?

33. Iocrynarst bopa B Monenu aToma Bogopoaa.

34. ®opmyna banbMepa Ui crieKTpa U3JIydeHHs aToMa BOJIOpOJIa.

35. KakoB cmbIch mensix uncena M, N B popmyne banbmepa ¢ Touku 3peHus Teopun bopa?

36. OnpeneneHure KOPIyCKYJISIPHO - BOJHOBOIO Jyanu3mMa MaTepuH.

37. Cootnomenus ae bBpoiiis, cBA3bIBarOIINE KOPIYCKYJISPHBIE U BOJHOBBIE CBOMCTBA MaTepHH,
UX COJeprKaHue.

38. JlommHa BotHBI e bpoiins s ayekTpoHa.

39. UNmeer nu dpusuueckuii cMbica BonHoBas (yukuus W(X,y,z,t)?

40. CymiecTByeT JIM IOHATHE «KJIACCHYECKOW TPACKTOPHI» B KBAHTOBOW MEXaHUKE?

41. Kaxue npeanosaoxeHus M03BOIMIN «yragaTh» siBHbIN BUA ypaBHeHus llpenunrepa?

42. Kakyro WHQOpPMALUIO O MHKPOCKOITMYECKOH CHCTEME MOXHO TIIOJIYYUTh W3 YypPaBHEHHUS
[IIpenunrepa?

43. TlonsiTe OmepaTOpOB B KBAaHTOBOW MEXAHMKE, UX TPUMEPHI.

44. T'ne yvarie Bcero HaXOJUTCS NEKTPOH, IOMEIIEHHBII B OJHOMEPHBII «IIOTEHIHUATBHBIN SAIMIUK»
HMIMPUHOM /, €CTIM €T0 COCTOSIHUE ONpeeNsieTcs KBAHTOBBIM YHCIOM N = 27

45. Kak onpezensieTcss ypoBeHb SHEPIUU B KBAHTOBOW MeXaHUKe?

46. Tlouemy oTmamaeT HEOOXOIUMOCTh B MOcTynarax bopa B reopun lllpeaunrepa? ATom Boopoa
B Teopuu lIpenunrepa.

47. B 4yeM oTaMuMe MPOXOKIEHUS YacTULbI 4Yepe3 « MOTEHIMANbHBIM Oapbhep» B KJIACCHYECKON
MEXAHUKE U B KBAHTOBOM MEXaHUKe?

48. B uem CyTh «TYHHETBHOTO 3(QeKTay NpHU MPOXOKIECHHH YACTHUIBI 4Yepe3 IMOTCHIHUAIbHBINA
O6apbep B KBAHTOBOM MeXaHHKe?

49. KgantoBble ymcia N,l,m;,Ms ¥ UX pojb MPHU ONPEICTCHUU COCTOSHHS SJICKTpoHA. [IpuHIUM
[Taymnn.

50. Tabnuua MenpaeneeBa u e€ 00bsCHEHHE C TOUKH 3pEHHSI IPUHLIUIIOB KBAHTOBON MEXaHUKH.

51. JlaTh ompeneneHre MOJIEKYIbI.

52. I'papuueckn  n300pa3uTh NOTEHUMATbHYIO KpPHUBYIO, ONpEACISAIOIIYI0 B3aUMOJEHCTBUE
JIBYXaTOMHOW MOJIEKYJIBI.

53. Kak onpenensiercs nonHslit T cBsizu? [lpuBectu nmpumep.

54. Kaxk onpenensercs KoBaleHTHbIM Tun csizu? [IpuBectu npumep.

55. OCHOBHBIE BUBI MOJIEKYJISIPHBIX CIIEKTPOB U UX Tpaduueckoe n300pakeHHeE.

56. OCHOBHBIE ITOJIOKECHHSI 30HHOH TEOPHUH TBEPJIOTO Tea.

57. Kak onpezaensitoTcst MeTayuIbl ¢ TOYKU 3pEHUS] 30HHOM Teopun?

58. Kaxk onpenensroTcs MoIyIpoOBOJHUKH ¢ TOUYKH 3PEHUS 30HHON TCOPHH?



59. Kak onpenenstorcst TUAACKTPUKA ¢ TOYKU 3PEHUST 30HHOW Teopuu?

60. OmnpeneneHue ONTUYECKUX KBAaHTOBBIX FEHEPATOPOB (JIa3€pPOB).

61. Cxema ycTpoiicTBa pyOMHOBOTO Jla3epa.

62. IlpakTHyeckoe NPUMEHEHUE JIa3epPOB.

63. Yacrumna B cheprueckr CAMMETPUIHOM IT0JIE.

64. BomoponononoOHble arombl. JHepreTuueckue ypoBHU. lloTeHumansl BO3OYXKACHUS U
VOHM3ALMH.

65. CrnekTpsl BOJOPOIONOAOOHBIX aToMoB. IIpocTpaHCTBEHHOE pacIpelelieHue IUIOTHOCTH
BEPOATHOCTH JUIsl 3JIEKTPOHA B aToMe Bogopona. Mesoaromel. Illupuna ypoBHEN.

66. CTpyKTypa HEPreTUYECKUX YPOBHEH B MHOTO3JIEKTPOHHBIX aTOMax. THIBI CBS3EH AJIEKTPOHOB
B aTOMax.

67. Ctpoenue aromMHOro sipa. Mojenu sapa.

68. SnepHble peakuuu. PagnoakTuBHbIE MpeBpaLEeHUs SAEP.

69. Peakmus snepHoro nenenus. LlenHas peakuus qeeHus.

70. Snepusiit peaktop. Maes 6puneproro peakropa. [Ipobiema HCTOUHUKOB SHEPTHH.

71. TepMmosiiepHbIii CHUHTE3. DHEprusi 3Be3[. YIpPaBIsEMBI TepMOSACPHBIA cHuHTE3. Od¢exT
Meccbayspa u ero npuMeHeHHe.

72. Uepapxusi cTpykTyp MaTepuu. YacTuubl U aHTHYacTUIbl. Dusndeckuii BakyyMm. CraHmapTHas
MOJIEJb 2JIEMEHTAPHBIX YaCTHULL.

73. KBapku, n1enToHsl ¥ KBaHTHI (pyHIaMEHTAIBHBIX NoJei. @yHaaMeHTaTbHbIe B3aUMOICHCTBUSI.

74. Anponsl. Snpa atomoB. AToMbl. Mosekyibl. MakpoCKONIMYECKHE COCTOSIHUS BEIECTBA: ra3bl,
XKUJKOCTH, T1a3Ma, TBepable Tena. [Inanersl. 3Be3bl.

75. BemiecTtBo B 3KCTpeMasbHBIX YCIOBHSX: Oelible KapJuK{, HEUTPOHHBIE 3BE3/Ibl, YEPHBIE JIBIPHI.
I'opsiuas Mmoznens u sBOMIOLNS BeeneHHou.

I kanbl oleHKH 00pa30BaTeIbLHBIX JOCTHXKEHHU N

Bbajniabl Onenka TpeboBanusi K 3HAHUAM
(pedTUHrOBOM IK3aMeHa
OLIEHKH)
90-100 «OMIUYHON O1eHKa «OTIMYHOY» BBICTABIISCTCS CTYACHTY, €CIIH OH TIYOOKO M TIPOYHO

YCBOWJI INIPOrPaMMHBIA MaTepuall, UCYEPIIBIBAIOILIE, ITOCIEI0BATEILHO,
YETKO M JIOTUYECKH CTPOWHO €ro H3J1araer, yMeeT TECHO YBS3bIBATH
TEOPHIO C NMPAKTHUKON, CBOOOIHO CHPAaBISIETCS € 3a/a4aMU, BOIIPOCAMHU U
JPYrMMH BHJAMHM NIPUMEHEHUS 3HAHUM, NPUYEM HE 3aTPYyIOHSETCA C
OTBETOM IIPU BUJOU3MEHEHMHU 3aJaHUM, UCIIOJIB3YET B OTBETE MaTepHall
MOHOTpaUUYECKON JUTEpaTyphl, MPaBWIbHO OOOCHOBBIBAET IMPHUHSATOE
pelieHue, BIAAEeT Pa3sHOCTOPOHHMMM  HAaBbBIKAMM U IIpUEMaMH
BBIITOJIHEHMS IPAKTUYECKUX 3a]1a4.

3anuceiBaeT  pacyeTHble  (OpPMYJbl, OOBACHSAET WX  3HAYEHHE,
IIEPEUYNCIIACT  OCHOBHBIE  3aKOHBI, 3allMCBIBAET  MaTEMaTUYECKHE
BBIPAJKECHNS] OCHOBHBIX 3aKOHOB.

70-89 «XOPOULOY OneHka «XOpOIIO» BBICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAeT
Marepuan, TrpaMOTHO M IO CYIIECTBY H3Jaraer ero, He JOmycKas
CYIIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOTIPOC, TPABUIILHO MPUMEHSIET
TEOPETHUUECKUE TOJIOKEHUSI MPHU PELICHUHU MPAKTHUYECKUX BOIPOCOB M
3a/1a4, BJIa/Ie€T HEOOXOMMBIMU HABBIKAMH U PUEMAMU WX BBITIOJTHCHUS.

60-69 «y0081€me0- OreHKa «yI0BJICTBOPUTEIIBHO» BBICTABIISICTCS CTYJEHTY, €CJIH OH HMEET
PUMENbHOY» 3HaHUS TOJILKO OCHOBHOTO MaTepualia, HO HE YCBOWI €ro JeTajei,
JIOMTyCKaeT HETOYHOCTH, HEIOCTATOYHO NPaBUIIbHBIE (HOPMYIUPOBKH,
HApyIICHUS ~ JIOTUYECKOM  TOCJIEOBAaTEIbHOCTH B H3JIOKCHHUU
POrPaMMHOTO MaTepHalia, UCIBITHIBAET 3aTPYAHCHHS TIPU BBITOJHCHUN
MPAaKTUYCCKUX PadOT.




0-59 «Heyooee- OrneHka «HEYIOBJIETBOPUTEIBHO)» BBICTABIIAETCS CTYAEHTY, KOTOPBIH HE
meopumenvbHoy | 3HaeT 3HAYUTEIBHOM YacTH NPOTPaMMHOTO MaTepuana, JOIMyCKaeT
CYIIECTBEHHBIC ONIMOKH, HEYBEPEHHO, C OOJBLIIMMHU 3aTPyJHEHUSIMH
BBIIIOJIHSACT  MpakTHueckue  paborel.  Kak  mpaBmio,  omeHka
«HEYIOBJIETBOPUTEIIFHO» CTABUTCSl CTYACHTaM, KOTOpPBIE HE MOTYT
OPOJODKUTE  OOydeHHe  0Oe3  JOMOJHHUTENbHBIX  3aHATHH 10
COOTBETCTBYIOUIECH AUCIHUIUINHE.

Taﬁ.lmua AJId aHAJIN3a COOTBETCTBUA M B3aHMHOI'0 IepecucTa ONCHOK B PA3JIMYHBIX IIKAJIax

Cymma Onenka no 4-x 3aver Omnenka paxams
oas10B 0aIbHOI 1IKaJTe (ECTYS) paiat

90 - 100 5 (OTIM4YHO) A OTIIUYHO

85 -89 B OYEHb XOPOIIO
75-84 4 (xopor1uo) SAUTEHO C XOpOIIIO
7074

D YAOBJIETBOPUTEIBHO

65-69 3 (y1OBIETBOPHUTEIIBHO)

60 — 64 A p E TIOCPEICTBEHHO
Hwxe 60 2 (HEY/IOBJIETBOPUTEIILHO) HE 3aYTCHO F HEYIOBJICTBOPUTEIILHO

Crynent, nony4yuBmmid MeHee 60% oOT MakcHManpbHOrO Oaia 3a pas3ien AUCHHUILIAHBL WIIH
POMEKYTOUHYIO aTTECTAIMI0, CYUTACTCS HEATTECTOBAHHBIM I10 IAHHOW JUCITUILIHHE.

Y4eOHOo-MeTOoAMYECKOEe H MH(OPMAITMOHHOE of0ecredeHre Y4eOHOH AMCHMIINHBI
OcHoBHas nuTeparypa:

1. CasenbeB U.B. Kypc obmeit ¢uszuku. B 3-x tr. T.1. Mexanuka. MonekynspHas Qu3uka.
Y4yeOHoe nocobwue.-11-¢ u3n.M.:"Jlanp".-2019.-432c. Pexum JIOCTYTIA:
https://e.lanbook.com/reader/book/113944/#1

2. CasenpeB U.B. Kypc obmeit ¢pusuku. B 3-x t1. T.2. DNeKTpuuecTBO W MarHeTH3M. BOJHEL
Ornruka. YyeOHoe nocobue.-11-¢ W3J. M.:"Jlanp".-2019.-496c¢. Pexum JOCTYyTIA:
https://e.lanbook.com/reader/book/113945/#1

3. CagenneB U.B. Kypc obuieit pusuku. B 5-u 1. Tom 4. Bonnsl. Ontuka. Yye6Hoe nocodue.-5-¢
u3g. .."Jlanp".-2011.-256¢. Pexxum noctyna: https://e.lanbook.com/reader/book/707/#1

4. CasenbeB U.B. Kypc obmeit ¢pusuxu. B 3-x Tr. T.3. KBanTOBas onrtuka. ATomHas (usMka.
Odusnka TBepAoro Tena. YdeOHoe mocodwme.-10-¢ u3n.  M.:"Jlanp".-2019.-496¢.Pexxum  octyma:
https://e.lanbook.com/reader/book/123463/#1

CagenbeB M.B. COopHHK BOIPOCOB M 3a7ad 1o odmieit ¢pusmke. 6-¢ wm3a. crep.M.:"Jlann".-2019.-
292c. Pexxum noctyna: https://e.lanbook.com/reader/book/125441/#1

5. Kysuenop C.M. Kypc ¢umsuku ¢ npumepamu perneHust 3agad. Yacte |. Mexanuka u
MoJekyisipHas (usuka. TepmoauHamuka: YueOHoe mocobue / mox pea. B.B. Jlapumonoa.- 3-e wusf.
nepepao. U JOIL- CIIG.: W3narenbctBO «Jlanby, 2014.-464c. Pexum  pgocryma:
https://e.lanbook.com/reader/book/42189/#2

6. Ky3nenoB C.U. Kypc ¢wmsmku ¢ nmpumepamu pemenus 3amad. Yacte Il. DiekrpudectBo u
maraetusM. Konebanwus u BoHbL: Y4yeOHOe ocobue / mon pea. npod. B.B. Jlapuonosa.- 4-e uzn. nepepad.
nu JIOTI.- CIIb.: W3 narenscTBO «JIauby, 2014.-416c. Pexum JIOCTyTaA:
https://e.lanbook.com/reader/book/53682/#1

7. Kysnenos C.M. Kypc ¢usuku ¢ npumepamu pemenust 3aaad. Yacts |ll. Ontuka. OcHOBBI

aTOMHOU ()M3MKM U KBAaHTOBOW MexaHUKU. Du3MKa aTOMHOTO siipa M 3JEMEHTAapHBIX YacTHll: YdeOHoe
nocobue / nojx pen. npod. B.B. Jlapuonosa.- 4-e uzn. nepepad. u gom.- CIIG.: UznatenbctBo «JlaHby,
2015.-336¢. Pexxum nocryma: https://e.lanbook.com/reader/book/53685/#1
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JononuurenpHas IuTeparypa:

8. Hponos N.E. 3amaun no obmieit ¢pusuke: yuedHoe mocodue ans By3oB/ E.M.MpomnoB.-9-e u3.-
Mockaa: bunowm. JlaGopaTtopus 3HAHUM, 2014.-432c. Pexxum JIOCTyma:
https://e.lanbook.com/reader/book/94101/#1

9. Axkcenosa E.H. O6mas ¢pu3zuka. Mexanuka (raBsl Kypca): yaeoHoe mocooue / E.H. AkceHona.
— 2-¢ w3n., wucnp. — Cankr- IlerepOypr: Jlamp, 2018. — 128 «c¢. Pexum pgocryna:
https://e.lanbook.com/reader/book/103056/#1

10. AkcenoBa E.H. O0mas ¢usuka. TepMoauHamuika ¥ MOJICKYJspHas (u3uka (TIaBbl Kypca):
yueOHoe nmocoobue / E.H. Akcenosa. — 2-e u3a., ucnp. — Cankr- IletepOypr: Jlanp, 2018. — 72 c¢. Pexum
noctyna: https://e.lanbook.com/reader/book/103058/#1

11. AxcenoBa E.H. O0mas gusuka. DIeKTpUIECTBO U MarHeTU3M (TJ1aBbl Kypca): ydeOHoe mocoone
/ E.H. AkcenoBa. — 2-¢ m3a., ucnp. — Cankr-IlerepOypr: Jlanp, 2018. — 112 c. Pexxum pnocryma:
https://e.lanbook.com/reader/book/103059/#1.

12. AkcenoBa E.H. O6mias ¢usuka. Konebanus u BoiHbI (TIaBbI Kypca): yaeOHoe mocobue / E.H.
AxcenoBa. — 2-¢ wu3n.,, uchnp. — Cankr- IlerepOypr: Jlamp, 2018. — 72 c¢. Pexum nocryma:
https://e.lanbook.com/reader/book/103055/#1

13. AkcenoBa E.H. O6mas ¢usuka. Ontuka (raaBsl Kypcea): yuebHoe nocodbue / E.H. Axcenona. —
2-e  wm3a., wucnp. — Canxr- IlerepOypr: Jlamp, 2018. — 76 c¢. Pexum mocryma:
https://e.lanbook.com/reader/book/103057/#1

14. Cusyxwun, /. B. O0mwmii kypc ¢pusuku: Yued. mocodue: st cTya. GU3HUECKUX CIICI.BY30B. B 5 -
ta T. T.1. Mexanuka / [I. B. CuByxun. - 6 e usza., crepeor. - M.: @usmaraur, 2017. - 560c. Pexum
nocryna: https://e.lanbook.com/reader/book/2313/#1

15. CuByxun, J. B. O6muii kypc ¢pusuku: Yuebd. mocodue s cTya. (U3HUECKUxX CHel.By30B. B 5 -
ta T. T.2. Tepmonunamuka u monexyispHas ¢usuka / J[. B. CuByxun. - 6 e usn., crepeotur. - M.:
duzmarnut, 2014. -544 c. Pexxum noctyna: https://e.lanbook.com/reader/book/2316/#1

16. CumyxwuH, J[. B. O6mmuii kypc ¢pusuku: Yueb. mocobdue ais cTya. GU3HISCKUX CIeI.By30B. B 5 -
ta T. T.3. DnexrpuuectBo/ JI. B. CuByxuH. - 6 e u3n., crepeorui. - M.: ®usmatinurt, 2015. - 656¢. Pexum
noctyna: https://e.lanbook.com/reader/book/72015/#1

17. CuByxun, /1. B. O6muii kypc ¢pusuku: Yuebd. mocobue s CTyA. PU3NUECKUX CHell.By30B. B 5 -
ta T. T.4. Ontuka / JI. B. CuByxun. - 63e usn., crepeorun. - M.: Gusmariut, 2013. -792 c. Pexum
nocryma: https://e.lanbook.com/reader/book/2314/#1

Metoauyeckue ykazaHusi VI O0y4YalOIIMXCS 1O OCBOCHHIO IMCIUILIHHBI (MOAYJIsST)

18. PeokakoBa O.I1. OmpeneneHue CKOPOCTH IMyAW TPHU TOMOUIM OaUTMCTHYECKOTO MasTHHUKA.
Metoauueckie yka3aHHs K BBIMOJHEHUIO JA0OpaTOpHOM paboThl Mo (u3MKe JUId CTYAEHTOB BCeX
cnenuanbHOCTEd U hopm o0yderus.- MUDU: Konunpunarep BUTU, 2015.-16¢.

19. IMoaropnoB A.A. M3ydyeHue OCHOBHOIO 3aKOHA BpAIATENbHOTO JABMXKEHHs. MeToauueckue
yKa3aHHs K BBINOJHEHUIO JIabopaTOopHOW paboThl Mo (uU3MKe A1 CTyIAeHTOB creuuaibHoctu 190109,
TEXHUYECKUX HarpapieHUH Bcex ¢popm obydenus.- MUDU: Konunpunrep BUTU, 2016.-24c.

20. Bynasuna E.JI. ®usnueckuii MasTHUK. MeTOIMYECKUE YKa3aHUS K BBITOJIHCHUIO JIAOOPATOPHOU
paboTel Mo ¢u3MKe Ui CTYACHTOB BceX crneuuanbHocTed u gopm obyuenus.- MUOU: Konunpunrep
BUTUH, 2015.-16c.

21. bymynkun H.W., Hukudopos B.B. M3yuenne TepMoInHaAMUUECKIX CBOMCTB BO3/1yXa HA OCHOBE
onpenenenuss Cp/Cy . Metoaudeckne yka3aHUs K BBITOJTHEHHUIO JTAOOpATOPHON paboTHl MO (M3UKE IS
CTYICHTOB BCeX CIelaabHOCTel Beex popm ooyuenus.- MUDU: Konunpunrep BUTU, 2015.-16¢.

22. Jleonos I1.B., Hukudopor B.B. OmnpeneneHre EMKOCTH KOHIEHCATOPOB INPH IOMOIIM MOCTa
Cortu. Metoauueckue yka3aHHs K BBINOJHEHHIO JabopaTopHOil paboThl mo ¢u3MKe A CTYIACHTOB
TEXHUUYECKUX CIIeNHaIbHOCTEeH M HampaBieHuil Bcex gopm oOyuenus.- MUDU: Konunpunrep BUTU,
2013.-18c.

23. CamconoB A.B. OmnpenerneHne TOPU30HTAIHLHOW COCTABIISAIONICH HAMPSHKEHHOCTH MarHUTHOTO
nois 3emsd. Metonudeckue yka3aHHUs K BBIOJHEHHIO JTaOOpaTOPHOH paboThl MO (pU3MKe JUIsl CTYICHTOB
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TEXHUYECKUX CHEIUaIbHOCTe W HampaBiieHHid Bcex (opm oOydenus.- MUDOU: Komunpuarep BUTH,
2013.- 20c.

24. MumenkoBa T.H. MHIyKTUBHOCTH KaTymkk. MeETOIWYECKHWE YKa3aHUS K BBITIOJHCHHUIO
1abopaTopHOil paboOThl MO (U3MKE IS CTYICHTOB TEXHWYECKHX CHEIMATbHOCTEH M HANpaBICHUH BCeX
dbopm o6yuenus.- MUDU: Konunpuarep BUTU, 2015.-20c.

25. Huxudopor B.B., [Toaropnos A.A. VccaenoBanue 3aTyXaronpx Kojaebanuil B KonedareIbHOM
KOHTYpe IIpU moMoly ocuuiuiorpagda. Meroandyeckue ykazaHusi K BBIITOJHEHHIO J1aOOpaTOpHOH paboThI IO
¢u3uKe AN CTYAEHTOB TEXHUYECKHX CIIELMANbHOCTEH M HampasiieHHid Bcex (opm oOyuenus.- MUDU:
Konmunpuntep BUTHU, 2015.- 24c.

26. Jleonos I1.B., Hukudopor B.B. Beruncnenue cpeaHeit JIMHBI CBOOOIHOTO MpoOera MOIEKYI
ra3a Mo BeJIMYMHE KOA(PPHUIMEHTa TUHAMUYECKOM BSI3KOCTH. METOIUYECKHEe YKa3aHUs K BBITOJHEHHIO
1abopaTopHOil paboOThl MO (U3MKE IS CTYICHTOB TEXHUYECKHX CHEIMATbHOCTEH M HANpaBICHUH BCeX
dbopm o6yuenus.- MUDU: Konunpuarep BUTU, 2014.-20c.

27. bynaBuna E.JI. Yckopenue cBoOOAHOTO maaeHus. MeToanyeckre yKa3aHWs K BBIOJHEHUIO
n1a0opaTopHOil paboOThl 1O (U3MKE U CTYJIEHTOB TEXHHYECKMX CHEIMalbHOCTEH M HaIpaBIeHUH Bcex
dopm obyuenus.- MUDU: Kommunpuntep BUTU, 2013.- 16¢.

28. bynaBuna E.JI. Marematuueckuii MasTHUK. MeTOAWYECKHE YKa3aHHUS K BBIOJIHEHUIO
naboparopHoil pabOTHI MO (PU3MKE IS CTYICHTOB BCEX CIEHNUAIBHOCTEH W GopMm o0ydeHus.- MUDU:
Konmunpuntep BUTHU, 2015.-16¢.

29. KyuepoBa B.B. HccnemoBaHme CHEKTPalIbHBIX XapaKTEPUCTHK ONTHYECKOTO W3IYYCHUS.
Metoauueckue yka3aHHs K BBIIIOJHEHUIO J1a00OpaTOpHON paboThl MO (pU3MKe AJI CTYJCHTOB TEXHUYECKUX
CHeNHaTbHOCTE! U HanpaBieHu Bcex Gpopm ooydenus.- MUDU: Komunpuarep BUTU, 2015.-20c.

30. Kuckuna O.I1., Hukudopor B.B. Ilomydyenune mnomnspusoBanHoro csera. IIpoBepka 3akoHa
Matoca. MeToauueckue yka3zaHHs K BBIOJIHEHHUIO JTAOOpaTOpHOW paboThl Mo (pu3HMKe Ui CTYIEHTOB
TEXHUUYECKUX CIIeUaIbHOCTeH M HampaBieHuil Bcex ¢gopm oOyuenus.- MUDU: Konunpunrep BUTU,
2014.-20c.

31. Jleonos II.B., Hukudopos B.B. Konsiia Hetorona. Mertoanueckue yka3aHusi K BBITIOTHEHHUIO
7abopaTopHOil paboOThl MO (U3MKE IS CTYICHTOB TEXHWYECKHX CHEIHMATbHOCTEH M HANpaBICHUN BCeX
¢dopm obyuenus.- MUDU: Konunpunrep BUTU, 2015.- 16¢.

32. MumenkoBa T.H. Onpenenenne XxapakTepUCTHK CBETOBOM BOJHBI C TIOMOIIBIO JH(PPAKITUOHHON
peméTky. Meronndyeckue yKa3aHUsl K BBIMOJIHEHUIO Ja0OopaTOpHOH palboThl MO (U3UKE Ul CTYIEHTOB
TEXHUUYECKUX CIIeHaIbHOCTEH M HampaBieHuil Bcex gopm oOyuenus.- MUDU: Konunpunrep BUTU,
2015.- 20c.

33. bynaBuna E.JI. M3Mepenuwe TemmepaTypbl pPAacKaJICHHBIX Tel C IIOMOIIBIO ONTHYECKOTO
nupomerpa. MeToauyeckue yKazaHusl K BBIIOJIHEHHUIO J1a0opaTopHOi paboThl MO (hU3MKe I CTYJEHTOB
TEXHUUYECKUX CIIeHaIbHOCTEH M HampaBieHuil Bcex gopm oOyuenus.- MUDU: Konunpunrep BUTU,
2015.- 20c.

34. Huxudopor B.B. Buyrpennuii ¢ortodddexr. MeToaumueckue yka3zaHUS K BBITOJTHEHUIO
n1abopaTopHOil paboTel MO ¢Gu3uKe I CTyAeHTOB crneuuanbHocTu 220400.62 ouHol dopmbl 00ydeHUs .-
MUOU: Konunpuntep BUTH, 2015.- 16c.

35. PeokakoBa O.II. Buemmnuii  ¢gorosddexr. Meroauyeckue yKa3aHus K  BbINOJHEHHIO
nabopaTopHON paboThl MO (U3HMKE IS CTYASCHTOB TEXHUYECKHUX CIEIHAIbHOCTEH BceX (HopMm o0ydeHUs.-
MUNOU: Konunpuntep BUTH, 2015.- 20c.

HNuTepHeT-pecypcsl

36. Teopernueckas U MaTeMaTH4eCcKast ¢uzuka
http://www.mathnet.ru/php/journal.phtml?jrnid=tmf&option_lang=rus

37. Kypnan Texunueckorr @uzuku http://journals.ioffe.ru/jtf/

38. ®wusuka 3eMEeHTapHBIX YaCTHIl K aTOMHOTO sipa http://wwwl.jinr.ru/Pepan/Pepan_rus.html

39. ®wuswmka u Texuuka [TomynpoBomuukos http://journals.ioffe.ru/ftp/

MarepuanabHO-TeXHUYECKOe o0ecneyeHre y4eOHOH TUCIUTIINHBI
JlabGopatopuss «ATomHas W snepHas (usukay: YueOHas meOenb, ydeOHas JOCKa, KOMIUIEKT
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MYJIbTUMEIMHHOTO 000pyI0BaHMSs, 000pyAOBaHHE:

1. VYcranoBka i nu3ydeHus abcomaroTHoro yeprnoro tena OIIK -11

2. JlabopatopHas yctaHoBka «l/3yueHHe TeMIEpaTypHOl 3aBUCUMOCTH 3JIEKTPOIPOBOTHOCTU
MeTauioB u n/mpoBogHIKoB DIIK -07»

3. JlabopatopHas ycraHoBka «M3yuenue criektpa aroma Bogopoxa» HTI[ — 22.01.3 B cocrase:
W3mepurenbHas yctanoBka; HoytOyk.

4. YcraHoBKa a1 u3ydeHus kocmudeckux gydeid OIIK -01

5. YcraHoBKa [is OnpeAeTeHNs [UIMHBI Mpo0era 4YacTul] B BO3yXe (OmpeieieHne JJIMHbI podera
o — gactui) OIIK — 03

6. YcranoBka Ui u3ydeHHs paboThl cHMHTWLIAMOHHOrO cuetunka PDIIK — 12 B cocrase:
YcranoBka u3meputenbHas; Hoyroyk.

7. VYcranoBka st u3ydeHus d¢pdekra 3eemana DKJI -02M -1 B cocraBe: M3meputenbHas
ycTaHoBka; CTaOMIM3UPOBAHHBIA UCTOYHHUK NTUTaHus T 7805.

8. VYcraHoBKa A ompeieNieHUs yASIBHOTO 3apsiaa AIeKTpoHa MeToaoM maraerpona OKJI — 14

9. VYcranoBKka IS onpeesieHus 3apsaaa deKTpoHa ¢ nomoibio dpdekra [Hlorrkn OKII — 14M —
v

10. VYcranoska «MccienoBanue razopaspsiiHOTO CUCTUHKAY

11. VcranoBka «9kcnepuMeHTaIbHas IpoBepka 3akona [laycconay

12. VYcranoska «M3mMepenue nepruoa moaypacnaaa JoJIroKUBYIIET0 H30TOMa

13. VYcraHoBKa sl HCCIEIOBAHUS TUIa3MBI TTOJIOKUTEIILHOTO CTOJI0A TIICIOUIETO pa3psaa METOIOM
30H10B Jlenrmropa

14. VYcranoBka Jyuisl onpeeneHusl pe30HaHCHOIo noTeHuana merogom ®dpanka u I'epua B cocrase:
YcranoBka uzmepurenbHas; Ocuuiuiorpad mapku Mereon 15011

15. ABToMaTH3MpOBaHHBIA (u3NYeCKuid TpakTUKyMm «M3ydeHune 3akoHOB Qorodddekra wu
onpezaenenue nocrossuaou [lnanka» B cocrase: M3meputensHas ycranoBka; HoyToyk.

16. ABTOMaTH3MpPOBaHHBIA (U3NYECKUN TPAKTUKYM «l3ydyeHHe TpPEeKOB 4YaCTHUIl B Kamepe
Bunbscona» B cocraBe: M3meputenbHas ycranoBka; HoyTOyk.

17. Ycranoska mis uzydenus p -n nepexona OIIK -06

18. VYcranoska juis uzydenus adexra Xomna B nonynpoogaukax OIIK -08

19. JlaGoparopnasi ycraHoBKa «lcciiejoBaHHE CHEKTPAIBHBIX XapaKTEPUCTUK ONTUYECKOTO
U3ITY4YEHUS

20. JlaGopatopHast ycraHoBka «V3MepeHHEe TeMIepaTypbl pPACKAIEHHBIX TEI C IOMOIIBIO
ONTUYECKOTO MMUPOMETPA»

21. YcraHoBKa JUIsi W3y4YEHUS DHEPreTHYECKOTO CIEKTpa dSJEKTPOHOB (W3ydeHue [ —
panuoaktuBHocTH) OIIK -05

22. JlaboparopHas ycTaHoBKa «PaccesHue anbda — gactury Bemects. OnbiT Pesepdopaar

23. JlaGoparopHas yctaHoBKka «Qddext Komnrona»

JlabopaTopuss ¢u3nKu «IIEKTPUYECTBO W MarHeTu3m». YueOHas wmebenb, ydeOHas Jocka,
HEepCOHAIbHBIN KOMIBIOTEP, 000pYyI0BaHUE:

1. Ocuunmiorpap AKUIT 4115

2. YcraHoBka ana uszydeHusi 3ByKoBbIX BoidH DIIB-03 B cocraBe: ycTaHOBKa U3MEpPHUTENbHAS;
ocmmtorpad mapku Mereon 15011

3. JlaGopaTopHBIii CTeH] «DIEKTPUUECTBO U MarHETHU3M»

4. VYcraHoBka «M3yueHue cmekTpa mnorjomeHus U nponyckanus» [IB05-5-2 B cocrase:
cnexkrpoMeTp CY-1; ckaMbsi ¢ MOHOXPOMAaTOPOM M OCBETUTENIEM; UCTOUYHUK ITUTaHUSI OCBETUTEIIS

5. TumoBoi KOMIUIEKT onrTrueckoro obopymoBanus «Ceer» OIIB 05/4 USB
Ocmumnorpad Hantek DSO6074 BC
YcTaHOBKa JIJIs M3YUEHUS BOJIHOBBIX SIBJICHUH Ha ToBepXHOCTH Bo b1 DITB-02
['enepatop 3BykoBoif [3-1
JlaboparopHas ycTaHOBKa «HIYKTUBHOCTb KaTYIIIKN
10 JlaGopatopHasi ycTaHOBKa «MarHuTHoe 1oJje 3eMiImn»
11. OGopynoBanue «PUNPAKTUKYM
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12. Mara3zun P 594

13. Mara3zun émxoctu P5025

14. Mara3un conpotusneHus P 33

15. Ocuumiorpag @IT -33

16. Jlaboparopnas ycraHoBka «OrmpeneneHue XapaKTEpUCTHUK CBETOBOW BOJHBI TMPHU TMOMOIIU
TU(PPAKINOHHOM PEIIETKI

Jlisa nexuui ucmoib3yercs ydeOHas ayauTopus: ydeOHas MeOenb, ydyeOHas J10CKa, KOMILIEKT
MYJIbTUMEAMIHOTO 000py10BaHHUS

Jlj1s caMOoCTOSITENIbHOM paboThl 00YJarOIIMXCS UMEIOTCS:

YuranbHblid 3271 C BBIXOAOM B ceTh MHTepHeT: YueOHas meOenb, KOMIUIEKT MYJIbTHMEIHIHOTO
000pyI0BaHus, IEPCOHAIBHBIC KOMITBIOTEPHI, MDY

Y4eOHO-MeTOANYECKHE PEKOMEHIAIMHU 1JIS CTYJAeHTOB

1. Ykazanust ajist mpocayliuBaHus JCKIUN

[lepen Hayanom 3aHATHII BHUMATENIbHO O3HAKOMHUTHCS C YU€OHBIM IJIAHOM MPOBEICHUS JEKUIUN U
CIIMCKOM PEKOMEHJI0BAHHOM JIMTEPATYPBI.

[lepen mocemenremM o4yepeHON JEKIMH OCBEXKHUTh B MAMATH OCHOBHBIE KOHUENUUHU MPONIEHHOTO
panee marepuana. [lonroroBuTs npu HEOOXOIMMOCTH BOIIPOCH! npenojaBatento. He Hago onacarbes, uTo
BOIPOCHI MOTYT OBITH TPOCTHIMHU.

Ha nexnum ocHOBHOE BHUMaHHE CIIEAYET yIASNIATh HE GOPMYJIaM M MaTeMaTHYECKUM BBIKJIaJKaM, a
COJIEPKAHUIO U3yYaEeMbIX BOIIPOCOB, ONPEACIICHUSIM U IOCTAHOBKAaM 3a]1a4.

B mpouiecce n3ydeHHs JIEKIMOHHOTO Kypca HEOOXOIUMO IO BO3MOXXHOCTH YacTO BO3BpAIIAThCA K
OCHOBHBIM TMOHATHSM M METOJIaM pelleHus 3a4ay (374eChb BO3MOXKEH BBIOOPOYHBIA KOHTPOJIb 3HAHUN
CTYJCHTOB).

KenaTenbHO UCMONB30BAaTh KOHCHEKTHl JIEKIMH, B KOTOPBIX HCIIOJb3YETCS  IPUHATAS
IpernoiaBaTeseM CUCTeMa 0003HAYCHHIA.

Jliia 6onee moapoOHOTo U3YYEHHUs Kypca clieAyeT paboTaTh ¢ peKOMEHIOBAHHBIMU JTUTEPATypHBIMU
HMCTOYHHKAMU Y BHOBb TMOSBIISIOIIMMUCS UCTOYHUKAMHU.

2. YkazaHus AJid y4acTUsl B IPAKTUYECKUX 3AHITHIX

[Tepen nocemieHneM 3aHATHS YSICHATh TEMY CEMUHAPA U CAMOCTOATENILHO U3YyYNUTh CBSI3aHHBIE C HEM
MOHATHUS U METO/bI PEIICHUS 3a/a4.

Ilepen pemieHuneM 3ajad akTUBHO Yy4YacTBOBaThb B OOCYXKJIEHHU C IpernojaBaTelieM OCHOBHBIX
MOHSATUH, CBA3aHHBIX C TEMOU 3aHATHUS.

B mponecce pemeHns 3aga4 BECTH JHCKYCCHIO C IIPEMOJABATENEM O MPABUIBHOCTH IPUMEHEHHMS
METO/IOB UX PEIICHHUS.

[Io BO3MOXKHOCTH CaMOCTOSITEBHO JOBOAWTH PEUICHUE MPEIaraéMbIX 3a7ad 10 OKOHYATEIbHOTO
UTOTA.

B xoHI1e 3aHaTHS TP HEOOXOAMMOCTH BBIICHUTH Y TIPETO/IaBaTENsl HEsSICHBIE BOIIPOCHI.

OcHOBHBIE pe3yIbTaThl BHIOJIHEHUS PA0OTHl HEOOXOAMMO pacreyararh.

3. Yka3zaHus JUIs BBIIIOJIHEHUS J1a00OpaTOPHBIX paboT

CobmoiaTh TpeOOBaHMS TEXHUKU O€30MACHOCTH, JUISl UEro MPOCIyIIaTh HEOOXOJUMbIE Pa3bsICHEHUS
0 MPaBUJILHOCTH MOBEJECHUS B JIaOOpaTOPHUH.

[Tepen BeImOMHEHUEM 1a00OpaTOPHON PAOOTHI MPOBECTH CAMOCTOSITENILHO MOJATOTOBKY K padore
U3YYMB OCHOBHBIE TEOPETUYECKHE IIOJIOKEHHsI, 3HAHHWE KOTOPBIX HEOOXOIUMO Uil OCMBICIEHHOTO
BBITIOJTHEHUS paOOTHI.

B nporecce BbimonHeHUs: paboOThI ClAeAyeT MOCTOSHHO OOIIAThCs ¢ MpernojaBaTesieM, He JOIycKas
10 BO3MOKHOCTH HETIPABWIIbHBIX JIEUCTBHIA.

OcCHOBHBIE pe3yJbTaThl YKCIIEPUMEHTOB HEOOX0MMO 3aUKCUPOBATH B MMCHbMEHHOM BHJIE.

IIpu cmade 3adera mo paboTe MOATOTOBUTH OTYET O MPOJAETAaHHOW paboTe, Tae MOJDKHBI OBITH
OTpa)KE€HbI OCHOBHBIE PE3yJIbTAThl ¥ BBIBOIBI.

4.Yka3aHus JJis BBIMOJTHEHUS CAMOCTOSITEILHON paOOThI

[Tonyunts y mnpenojgaBaTensi 3aJaHUE W CIHUCOK PEKOMEHJIOBAHHOM JHTepaTypbl. M3yueHne



TEOPETHYECKUX BOIMPOCOB CJIEAYeT MPOBOAUTH MO BO3MOXKHOCTH CaMOCTOSITEIBHO, HO MPHU 3aTPyIHEHUIX
oOpamiarbest K IpenoaBaTesio.

[ToaroToBUTH MUCHMEHHBIH OTYET O MPOJETaHHON padorTe.

[Ipu BbImONMHEHMH (DPOHTAIBHBIX 3aJaHUN MO YCMOTPEHHUIO IpernoaaBarens paboTa MOXKET OBbITh
OlLlIeHEeHa 0e3 MUCHMEHHOTO OTYeTa Ha OCHOBE OTBETOB HAa KOHTPOJILHBIC BOIIPOCHI, NP YCIOBHH aKTHBHON
CaMOCTOSITENIbHOU PaOOTHI.

[ToAroToBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

MeToanuyeckne peKOMeH AN JJIM NpernojaaBaresiei

1. Ykazanwust 715 MPOBEICHUS JTCKIUI

Ha nepBoii BBOJHOI JIeKIIMH cAeNaTh 001U 0030p cofepxkaHHUs Kypca U OTMETUTh HOBBIE METObI
U TIOJIXOJIBI K PEIICHHIO 33/1a4, pACCMaTPUBAEMBIX B Kypce, JOBECTH JO CTYIECHTOB TPeOOBaHUS Ka(eapsl,
OTBETUTDH HA BOIPOCHI.

[Ipy mOATOTOBKE K JIEKIIMOHHBIM 3aHATHUSM HEOOXOAMMO TPOAYyMaTh IJIAaH €ro TPOBEACHHUS,
coJlep)KaHue BCTYIMUTEIbHON, OCHOBHOW M 3aKJIIOUYMTEIHHOW YacTH JIGKIIMU, O3HAKOMUTHCS C HOBHHKAMU
y4eOHOM M METOIUYECKOW JIUTEPATyphl, IMyOIMKAIMSIMH NEPHOAMYSCKON TMEYaTH MO TeMe JICKIIMOHHOTO
3aHATHSI. YTOYHHMTH IUIAH TPOBENEHUS CEMHHAPCKOTO 3aHATUS MO Teme Jiekuuu. llepen uznoxeHuem
TEKYIIEro JISKIIMOHHOTO MaTephalia HAllOMHHUTh OO0 OCHOBHBIX HTOTaX, JOCTHTHYTHIX Ha MPEIBLTYIIHX
nexusax. C 3ToH 1enblo 3a/1aTh HECKOJIBKO BOMIPOCOB aYAUTOPHH U OCYHIECTBUTH BHIOOPOUHBIM KOHTPOIH
3HAHMS CTYJICHTOB.

B Xone neKUMOHHOTO 3aHATUS MpenojaBaTeNb [OJDKEH Ha3BaThb TeMy, Yy4eOHbIE BOIPOCHI,
03HAKOMHUTH CTYJICHTOB C TIEPEYHEM OCHOBHOH W JIONOJIHUTEIBHON IJIUTEPATyphl IO TEME 3aHSATHS.
PackpeiBas conepkaHue y4deOHBIX BOINPOCOB, AaKIEHTUPOBATh BHUMAHHE CTYACHTOB Ha OCHOBHBIX
KaTeropusX, SIBJICHUSX U MPOIeCccaX, OCOOCHHOCTIX X NMPOTeKaHUs. PackphIBaTh CYyITHOCTh M COJIEPIKaHUE
Pa3IMYHBIX TOYEK 3PEHUS U HaYYHBIX MOAX0I0B K OOBSICHEHHIO T€X HIIM UHBIX SIBJICHUN U MPOIIECCOB.

Crnemyer apryMEeHTHPOBAHO OOOCHOBAaTh COOCTBEHHYIO TO3HIIMIO IO CIIOPHBIM TEOPETHYECKUM
Bonpocam. [IpuBoauts mpumepsl. 3aaBaTh MO XOAYy HM3JIOKEHHS JIEKIIHOHHOTO MaTepuaia PUTOPUUYECKUE
BOTIPOCHI U CaMOMY JaBaTh Ha HUX OTBET. DTO CIOCOOCTBYET aKTUBU3AIMU MBICIUTEIILHON JEATeIHHOCTH
CTYJICHTOB, MOBBIIICHUIO NX BHUMaHMs U WHTEpeca K MaTepuaiy JeKIuu, ee coaepxkanuio. [IpenoxaBarens
JOJKCH PYKOBOAHMTH PAaOOTOM CTYEHTOB 10 KOHCIIEKTHPOBAHUIO JICKIIMOHHOTO MaTepHala, MoA4epPKUBATh
HEOOXOJUMOCTh OTPaKEHUS B KOHCIEKTAaX OCHOBHBIX IOJOXEHHH W3yd4aeMoil TeMbl, 0c000 BBIACISS,
KaTeropHalibHBIM ammapaT. B 3akiIouuTeNTbHON YacTH JIGKIIMM HEoO0XoauMo ChOpMYIUpOBaTh oOIINe
BBIBOJIBI 110 T€ME, PACKPBIBAIOIINE COJEPKaHUE BCEX BOMPOCOB, MOCTABIEHHBIX B JeKIUU. OOBSBUTH MIIaH
OUYEPETHOTO MPAKTHYECKOTO 3aHSTHS, IaTh KPATKAE PEKOMEHIAIIUH IO TIOJITOTOBKE CTYJICHTOB K CEMUHApY.
Onpenenuth MECTO U BpeMs KOHCYJIbTAlMM CTYyJIEHTaM, IOXENaBIIUM BBICTYMHTh HAa CEMUHApE C
JOKJIaaaMu U pedeparamu.

Ha mocnenneit nekiuu ynenuts BpeMs As 0030pa Haubosee BaXXHBIX MOJOKEHUH, pacCCMOTPEHHBIX
B Kypce.

2. YkazaHus A7 MpOBEACHUS MPAKTUIECKUX 3aHITHIA

YeTko 0003HAYUTH TEMY 3aHSATHS.

OO6cyauTh OCHOBHBIE TIOHSATHS, CBSI3aHHBIE C TEMOW 3aHITHS.

B mpormecce pemieHus 3ajad BECTH JTUCKYCCHIO CO CTYJIEHTAaMH O TPABHJILHOCTH TPUMEHCHUS
TEOPETUIECKHUX 3HAHUH.

OTMmedaTs CTYJCHTOB, HanOoJIee aKTUBHO yJaCTBYIOIINX B PEIICHUH 33]1a4 U JUCKYCCHSX.

B koHIIe 3aHATHS 33aTh AYAUTOPUH HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3. YkazaHus 1J1s1 TPOBEICHHUS JIAOOPATOPHBIX 3aHITHIA.

Cobmoiate TpeOOBaHUS TEXHHKH OE30MacHOCTH W TMPOBOJIUTH HEOOXOIUMBIC Pa3bICHEHUS O
MPABWJILHOCTH MTOBECHUS B JJa0OPaTOPHUH.

[lepen BbIMOMHEHWEM NabOpaTOpHOW pabOTBl MPOBEPUTH CTENEHb TOTOBHOCTU CTYJEHTOB,
HAallOMHHUTh W OOCYJWTh OCHOBHBIC TEOPETUUYCCKHE TIIOJIOXKEHUS, 3HAHHE KOTOPBIX HEOOXOMAMMO JUIS
OCMBICJICHHOTO BBITIOJIHEHUS PadoT.

B nponiecce BeimonmHeHUs pabOTHI CIEAYET MOCTOSHHO OOIIAThCS CO CTYACHTAMH, HE JOIYCKas 10



BO3MO>KHOCTH MX HETIPABUJIbHBIX JICHCTBUN.

TpeboBaTb, 4TOOBI OCHOBHBIE PE3yJIbTAThl HKCHEPUMEHTOB OBbLIM 3a(UKCUPOBAHBI CTYACHTAMH B
UCbMEHHOM BHUJIE.

[Ipu mpueme 3adera mo pabore TpeOOBATH OTYET O MPOJEIAHHON paboTe, TIae MOIKHBI OBITh
OTpa’Ke€Hbl OCHOBHBIE PE3YJIbTAThl U BHIBOJIBI.

4. Yxa3zaHus 110 KOHTPOJIIO CAMOCTOSITENIbHON PabOThI CTYACHTOB

Ilo ycMoTpeHuio ImpernojaBaTenss 3aJaHUE Ha CaMOCTOATENbHYKO paboTy MOXeT ObITh
WH/IMBUYAJIbHBIM WX (PPOHTAIIHLHBIM.

[Ipy ncnosnbp30BaHUM MHIMBUAYAJIbHBIX 3aJaHUi TpeOOBaTh OT CTyAEHTa NMHUCBMEHHBI OTYET O
poJIeNIaHHON paboTe.

IIpy npumeHeHMM (QPOHTAIBHBIX 3aJaHUN BECTH KOJUICKTUBHBIE OOCYXIEHUS CO CTyIEHTaMHU
OCHOBHBIX TEOPETUYECKHX TOI0XKEHUI.

C 1enplo KOHTPOJISI KaueCTBa BBINOJIHEHUS CAMOCTOSITENIbHON paboThl TpeOOBaTh MHIMBUAYAIbHbBIE
OTYETHI (AOIMYCTUMO BMECTO MUCBMEHHOTO OTYETa MPUMEHSATh HHANBHIyaTIbHBIE KOHTPOJIbHBIE BOIIPOCHI).

[IporpamMma coctaBneHa B cooTBeTcTBUM ¢ TpeboBanusimu OC HUAY MUOU u yyebHbIM TIIaHOM
OCHOBHOI1 00pa30BaTeIbHON IPOrpaMMBbl

Pabouyro mporpammy cocraBmi jgoil. [logropaos A.A.

Peuenszent nmpodeccop Yepnora H.M.

IIporpamma omoOpena Ha 3acemanuu YMKH «HpOpManMoHHBIE CHUCTEMBI W TEXHOJOTHW» OT
4.07.2023 rona, mpotokoia Ne 5

[Ipencenarens yuebno-metoauueckoit komuccuu O.B. Bumtak



