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3aBeyromuii kKaheapoi /_banamanoB M.X.
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1. IlepeveHnb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4YEHUsI 10 AMCLHUILIMHE,
COOTHECEHHBIX C IVIAHUPYEMBIMHU Pe3yJIbTATAMH 0CBOCHHs 00pa30oBaTe/IbHOMI
NPOrpamMmbl

[Ipn m3yuennn mucrumInHbl «PU3UKa» y 00yJaromerocs: JOKHBI (hOPMUPOBATHCS
CIIEYIONINE KOMIETCHIINH:
a) obmenpodeccuonansusie (OIIK):
— CITOCOOHOCTH K a0CTPaKTHOMY MBIIUICHHUIO, aHanu3y, cuaTe3y (OK-1);
0) npodeccuonansubie (I1K):

— HaJW4Yu€ BBICOKOM TEOPETHYECKOM M MaTeMaTHYECKOW MOATOTOBKH, a TaKXke
MOJITOTOBKH TI0 TEOPETUYECKUM, METOIUYECKHM W aITOPUTMHYECKUM OCHOBAM CO3MaHUS
HOBEHIIIMX TEXHOJOTHYECKUX MPOIIECCOB TEOJOTHIECKOMN Pa3BeaKH, TTO3BOJISIFOIIAM OBICTPO
peaTM30BBIBATG  HAY4YHBIE  JIOCTHIKCHHS,  HCIONB30BaTh  COBPEMEHHBIH  ammapar
MaTeMaTHYECKOTO MOJICITMPOBAHUS MPH PEIICHUN TIPUKITAIHBIX HaydHbIX 3a1a4 ([TK-13);

— cnocoOHOCTh 00pabaThiBaTh TOJYUYEHHBIE pe3yabTaThl, AHAJIMW3UPOBATH U
OCMBICTTBATh WX C YYETOM HMEIOIIETOCS MHPOBOTO OTBITA, MPEICTABICHUEM PE3yJIbTaTOB
paboThl, 00OCHOBaHWEM TMPEAJIOKCHHBIX PEIICHU Ha BBICOKOM HAYYHO-TEXHUYECKOM H
npodeccuonansaoM yposue(I1K-15);

B) ipoheccroHaIbHO-CIIEIUATU3UPOBAHHBIE!

—  CIIOCOOHOCTh  BBIABIISITH ~ €CTECTBEHHOHAYYHYIO  CYIIHOCTH  TpoOieM,
BO3ZHUKAIOIIMX B XOJIe MpOo(ecCHOHANbHON NEeATENbHOCTH, MPUBJIEKATh IS UX pPEUICHUS
COOTBETCTBYIONIMI (prusrko-maTemarndeckuii anmapar(IICK-2.1).

Hns  ¢GopMupoBaHMsl yKa3aHHBIX KOMIIETEHIMH W OCBOCHMsI 0Opa3oBaTeIbHON
IporpaMMbl  OOy4YaroIIMICS JOJKEH IMOKa3aTh CIEAYIOUIUE pe3ysibTaThl OOydeHUs! IIOo
JMCUUTUTHHE!

Tabx.1
Dopmupyemast
KOMIICTCHIIMA
Pe3yabTarnl 00yyeHus (¢ ykazanuem Ipumevanne
Ko/1a)
1) 3HaTh OCHOBHBIE MOJIETTH MEXaHUYECKHUX
(u3HYECKUX SABJICHUN, TEPMUHOJIOTUYECKUHN U OK-1
MOHSTUIMHBIN anmapar u abCTpaKkTHbIEC MOHSTHS,
UCII0JIb3YEMbIE B 3TUX MOJAECIISAX
2) oco3HaBaTh PU3NYECKYIO CYIIHOCTh OCHOBHBIX
SBJICHUH B Kypce o01ieil pusnku; 3HaTh
MaTeMaTH4eCcKyt0 (HOPMYIUPOBKY OCHOBHBIX ITK-13,
3aKOHOB BCEX pa3/esioB o0IIeil GU3NKU; TPaHUIIBI TICK-2.1

3HaHuna UX MPUMEHUMOCTH, IPUMECHCHUC 3aKOHOB B
Ba)KHEHIITNX MPAKTUYCCKUX MMPUITOKCHUAX

3) 3HaTh OCHOBHBIE (PU3NUECKUE BEINUUHBI U
¢u3nyeckre KOHCTAHThI, UX ONpe/eTICHNE, CMBICT, [TK-13
crocoObl ¥ eTMHUIIBI UX U3MEPEHHUs

4) 3HaTh (PyHAaMEHTATbHBIE (PU3UUECKUE OTIBITHI
Y UX POJIb B Pa3BUTUH HAYKU

[1CK-2.1

5) 3HaTh HA3HAYEHUE U TPUHIUIIBI JEHCTBUS
BOKHEHIINX (PUZNYECKUX MTPHUOOPOB

ITK-15

5




YMmenuns

1) ymMeTh aHaNM3UPOBATH IPAKTUUECKUE 3a]1aUH,
CBSI3aHHBIC C PA3IMYHBIMU pa3zieaMu 00IIe
¢u3uku, ymers HopMann3oBaTh NPUKIATHYIO
3aJa4y B TEpPMUHAX JAUCIUILIMHBI

OK-1

2) yMeTh OTOUpaTh, CTPYKTYPUPOBATh U
KPUTUYECKH aHAJIM3UPOBATH YUCOHBIC MaTEPUAIIBI

OK-1

3) yMETh yKa3aTh, KAKHE 3aKOHBI OMHCHIBAIOT
JTAHHOE SIBJIEHUE WU 3P PEKT, 1 3aIUChIBATh
COOTBETCTBYIOIIME ypaBHEHUs B cucteme CU;
YMETb NPaBUIbHO UCTOJKOBBIBATH CMbICI
(U3NYECKUX BETMYNH U MOHITHN

[1K-13

4) ymeTs paboTath ¢ pubopaMu u
000pyI0BaHUEM COBPEMEHHOMN (hHU3UUECKOM
naboparopuu

[1K-15

5) yMeTb UCHOJIb30BATh PA3JINYHbIE METOIUKU
(u3znueckux u3MepeHnit u 00paboTKu
9KCIEPUMEHTAJIbHBIX TAHHBIX

[1K-15

6) yMeTh MPUMEHSITh U3yYCHHbIC TOHATHS U
3aKOHBI 0011eH (PU3UKHU K PEIIEHUIO TUIOBBIX
3a/1a4 10 BCEM pazjienaM Kypca, CBOOOTHO
WCIIOJIb3YS TPU 3TOM HEOOXOIUMBIi
MaTeMaTHYECKUW anmnapar

[1K-13,
[1CK-2.1

Baanenusn
(HaBBIKH / ONIBIT
JesiTeJIbHOCTH)

1) BnageTh HaBbIKaMU pabOTHI C yUeOHOU
JUTEPATYpOH Mo obmiel Gu3nke, HaBIKAMU
oTO0pa 1 00paboTKH HHPOPMAIIMH U3 PA3THUHBIX
HWCTOYHUKOB (yU4eOHUKHU, CIPABOYHUKH, B TOM
YHClie JIEKTPOHHbIE, UHTEPHET-PECYPCHI);
BJIQJIETh METO/IaMHU UCIOJIb30BAHUS CIIPABOUYHBIX
MaTepHuasoB

OK-1

2) BIIaIeTh OCHOBHBIMH 3JIEMCHTAMH
MaTeMaTHYECKOH KyJIbTypbl B IPUMEHEHUH K
3a1auaM oomIer Gpusnku (1moapazymeBaroniei
UCIIOJIb30BaHUE 3HAHUH MU (epeHITNATEHOTO U
WUHTETPaJIbHOTO UCYUCIICHUHN, CKAJIIPHOW 1
BEKTOpHOU anredp, muddepeHnanIbHbIX |
WUHTETPaJbHBIX YPABHEHUH, TEH30PHOTO aHAIN3a,
a TaK)Ke TEOPUHU BEPOSITHOCTEH U MaTEeMaTHYECKOM
CTaTUCTHKH)

[1K-13,
[1CK-2.1

3) BnaAeTh HaBbIKAMU MIPABUIIBLHOM SKCILTyaTaIl[il
OCHOBHBIX TPHOOPOB M 000PYIOBaAHUS
COBPEMEHHOU (Qu3nvecKoi 1adopaTopuu

[1K-15

4) BazeTh HaBBIKAMH 0OPAOOTKHU U
UHTEPIIPETAINU PE3YIbTATOB IKCIIEPUMEHTA

ITK-15

5) O6J'Ia,Z[aTL HaBbIKaMH HCIIOJIb30BaHHA METOJ0B
(I)I/ISI/IHCCKOFO MOJCIIMPOBAHUS B PIH)KGHGpHOﬁ
ITPAKTHUKC

[TK-15,
[1CK-2.1

6) BnageTh oOcHOBaMM (PU3NYECKOTO MBIIUICHUS

U cucTeMO 6a30BbIX (PyHIaMEHTAIbHBIX TOHITUI
oOmieit GU3UKH; BIAJETh HJIEMEHTaMU LETbHOM
€CTECTBEHHOHAyYHOU KapTHUHBI MUpPa, 0CO3HaBaTh
OpPraHUYEeCcKYyIO CBSI3b (DPU3UKU U IPYTUX
€CTECTBEHHBIX HayK

[1CK-2.1




2. lleab 1 MeCTO IMCUMILIMHBI B CTPYKTYpe 00pa30oBaTeIbHON MPOrpaMMbl

HNucuunnuna «®dusuka» oTHocUTCS K 0a3oBod vactu U BxoauT B pazaen «bl.b.
basoBas yacTe» yuebHoro miana no crnenuaibHocT 21.05.03 « TexHOI0rus reoa0rn4ecKon
pasBeaku» (uHaeKe nuciumuinael 51.5.09). Jluciummuna nsyvaercs Ha 1 u 2 kypcax B 1-4
ceMecTpax.

OCHOBHBIMH LEISIMH M3YYCHHs TUCLMIUIMHBI SBIISIIOTCS O3HAKOMJICHUE CTYACHTOB C
COBPEMEHHOHN (pU3NYECKON KapTUHON MHpa, MPUOOPETEHHE HABBIKOB SKCIIEPUMEHTAIBHOIO
UCCIIeIOBaHUsl (PU3NYECKUX SIBIIGHUH M TPOLECCOB, HM3YUYEHHE TEOPETUUYECKUX METOJIOB
aHaiM3a (QU3MYECKUX ABJIIEHUH, OOydYeHHE TIPaMOTHOMY HPUMEHEHHUIO TMOJIOKEHHUI
dbyHnaMeHTaabHOM (U3MKKM K HAyYHOMY aHalIM3y CHUTYyallMi, a Takke BbIPaOOTKU Yy
CTYy/ICHTOB OCHOB €CTECTBEHHOHAYYHOTO MHUPOBO33pPEHHS M O3HAKOMJIEHHE C HCTOpHUEH
pa3BUTHS PU3UKH U OCHOBHBIX €€ OTKPBITUH.

B pesynprare ocBoeHuss AUCHUIUIMHBI «DU3MKa» CTYAEHT JODKEH W3Y4YHTh
¢u3znueckue SBIEHUS U 3aKOHbl (DM3HMKH, TPAHMUIBI MX NPUMEHUMOCTH, MpPUMEHEHUE
3aKOHOB B B@XHEHIIMX MPAKTUYECKUX IPUIOKEHUAX; ITO3HAKOMUTHCS C OCHOBHBIMH
¢bu3NuecCKUMHU BETUYMHAMM, 3HATh MX OINpPEAETICHUE, CMBICI, CHOCOObl M EAMHMIIBI HX
U3MEpeHus; TNpPEeJCTaBisATh cebe ¢yHIaMeHTaldbHble (U3MUECKHE OMBITHI U UX POJb B
pPa3BUTHM HAyKW; 3HATh HA3HAYCHHE W TMPUHIUIBI JCHCTBUS BaXKHEHIIMX (U3NYECKUX
npubopoB. KpoMe TOro, CTyleHT OOJKEH MPUOOpecTH HaBBIKK PabOThl ¢ mpubopamu u
00Opy/ZIOBaHMEM COBpPEMEHHOW (u3nueckoi 1ab0opaTopuM; HABBIKM HCIOJIb30BAHUS
pa3IUYHBIX METOJIUK (PU3MUECKUX U3MEPEHUH U 00pabOTKH 3KCIIEPUMEHTAIbHbBIX JAHHBIX;
HaBBIKM IPOBEACHUS aJ€KBATHOIO (DHU3MUECKOTO MOJEIMPOBAHUSA, a TAKKe HNPUMEHEHHS
METOJI0B (bU3MKO-MaTEMaTHYECKOTO aHanusa K PEILLIEHUIO KOHKPETHBIX
€CTECTBEHHOHAYYHBIX U TEXHHUUECKUX MPOOIIEM.

[Ipy wm3ydeHUM IUCHMIUIMHBI yJensercss OoJbIIoe BHMMAaHUE B3aUMOJIECHCTBHUIO C
npeaMeTaMu MaTeMaTH4eCKOro UKiIa (MaTeMaTUYeCKUi aHainu3, anredpa U aHaJIUTHYeCKas
reoMeTpus U Jp.) AJIs NapaiielbHOIO OCBOCHMS CBSI3aHHBIX KOMIETEHUUH. {1 ocBOoeHus
JAHHOM TUCIUIUIMHBI HEOOXOUM OIPEIIEHHBIN YPOBEHb IIKOJBHBIX 3HAHUM 1O (U3KKe U
MaTeMaTUKE M 3HaHWS M yMEHHMS W3 [apajuIe]IbHO OCBAaMBAEMBIX pAa3ZeiiOB BBICIIEH
MaTeMaTUKd — Ha MEPBOM 3Tale MaTeMAaTUYECKOro aHaINW3a, anreOpbl U aHATUTHYECKON
reOMETPUH, BIIOCIEACTBUU U (hepeHInaNbHbIX YPaBHEHH, TEH30PHOTO aHAJIN3a, a TaKXKe
TEOPHUH BEPOSTHOCTEN U MAaTEMATUYECKOW CTaTUCTHUKHU.

HucuumumHa «®usuka» HeoOXoauMa Uil M3Y4YeHHsS JUCHMIUIMH TEOPEeTHUECKOMN
(GU3MKY U AUCHUIUINH CHelHaIN3alHH.



3. Conep:kanue padoueid IporpaMMbl AJsi O4HOM (pOPMBI 00yUeHUA
(o0beM IUCUMILIMHBI, TUIIBI U BUAbI Y4eOHBIX 3AHATHH, Y4e0OHO-
MeTOoArYecKoe odecreyeHrne CaMoCTOATeIbHOI PadoThl 00y4ar0 LM XCH)

Coneprxanne paboyeil mporpamMmsbl Mo pasjaenam npeactaBiieHo B [Ipunoskennu Ne 1
(ounas gopma).



4. (I)OHI[ OLCHOYHBIX CPECACTB MO0 ITUCHHUIIJIUHE

4.1. TlepeyeHb KOMIIETEHUHMH C yKa3aHHEeM 3TanmoB HX (OPMHPOBAaHHMS B IpoLecce OCBOCHHMS 00pa30BaTeIbHON NPOrpaMMbl.
Onucanue mokasaresjieil ¥ KPpUTEPUEB OLECHUBAHUS KOMIIETCHIMH HA Pa3/IMYHBIX 3TANaxX UX ()OPMHPOBAHMS, ONUCAHUE IIKAJ
OLICHUBAHUA

OK-1 Cnoco0HOCTh K a0CTPAKTHOMY MbINIEHUIO, AHAJIN3Y, CHHTE3Y

IInanupyemsle K
pUTEpHH OLICHUBAHMS Pe3yJIbTATOB 00y4YeHUs
dran (ypOBeHb) PeE3yJbTaThI
OCBOEHHS 00yuenust 5 3 4 5
KOMIIeTeHIIUH (noxasaresu
JAOCTHKEHUS 32IaHHOTO «HEYIOBJL.» «YAOBJL.» «XOpPOIIOo» «OTJIUYHO»
YPOBHSI KOMIIeTEeHIIHH)
3HaTh: 3arpyaHsiercs B Nwmeer npencrasienue | Mmeer nenoctoe Nmeer verkoe,
OCHOBHBIE MOJIEIHU onpeneneHny 0a30BBIX | O COAEPKAHUU Ka4eCTBEHHOE IIEJIOCTHOE
Gu3MUeCKNX ABNEHNI, | MOHATHIL 1 OTZENBHBIX (PU3UYECKHUX | MPEACTABICHUE O HpeJICTaBICHHUE O
TePMHHOJIOTHYCCKHUIA (bopmynupoBKe 3aKOHOB, 3HAET 0a30BBIX MOJIEISIX 0a30BBIX MOJEIIX
U HOHSTUIHHbL OCHOBHBIX 3aKOHOB 0a3oByr0 obmeit hu3uKy, obmeit hu3uKy,
anmapar u TEPMUHOJIOTHIO, HO HE BIIAJICET UX BJIaJIeeT MX
OCHOBHBIE 3aKOHBHI, a/IeKBaTHBIM Ka4eCTBEHHBIM H
abcTpakTHbIE TOHSATHS,
TepBbiii HCTOB3YEMBIE B ATHX HO JIOIYCKAeT OIIMOKN | KOJMMYECTBEHHBIM KOJTMYECTBEHHBIM
B opMmynax u OIMCaHUEM H3-32 OIMICaHHEM, YPOBEHb
ITan MOICIAX HETOYHOCTHU B po6eNoB B BIIaJICHUS
(3HaHusn) (bopMyIrpoBKax MaTeMaTHYECKOM TEPMUHOJIOTHEH U
o0pa3oBaHNU HOHSTHITHBIM
amnnapaToM MO3BOJSIET
(hopMyIHpOBaTH
BBIBOJIBI M y4aCTBOBATh
B JINCKYCCHH TIO
OCHOBHBIM BOIIPOCaM
obmieit pu3nKH




YMmeTh:
aHaJIU3UupoOBaTh

He moxer naxe
KJIaCCH(UIIMPOBATH

Moxer
KJIAaCCH(UIIMPOBATH

Moxer popManu3oBath
NPUKIAIHYIO 33129y

Moxer popManu3oBaTh
NPUKIAJIHYIO 32129y

IpaKTHUYecKHe 3a/auy, | NPAKTHYECKYIO 3a1ady, | IPAaKTHYECKYIO 3a7a4y, | B TEPMHHAX B TEPMHUHAX
CBSI3aHHBIE IPaMOTHO OIPEICITHB HO He OoJee Toro KOHKPETHOM KOHKPETHOM
C Pa3IIMYHBIMH pazzen (pa3zuensl) JHCIUATIIIMHEI, OJTHAKO JMCIUILINHEL,
9] 06 el pu3uku HE MOXET IPUMCHUTDH C aICKBAaTHbBIM
pasaenamu oouiei el ¢ ’ pu A
K KOTOpPOMY OHa HEOOX OIUMBIi NIPUMEHEHUEM
¢bu3uKu, ymeTb .
OTHOCHUTCs MaTEMAaTU4YCCKHUN HCO6XO,I[PIMOFO
Bropoii (opmamisosath ammapar MaTEMaTHYECKOTO
yTamn MPUKIIATHYIO 3a7a9y armapata
B TEPMHUHAX
(yMeHwus) CpMHHa
JIACHUTUTUHBI
Ymern: He moxer Mo:xer He TOJIBKO Mosxer oTOupath MokeTr Ha IpUeEMIIEMOM
OTOMpATh, CTPYKTYpHUPOBATh CTPYKTYpHUpPOBATh U CTPYKTYpHUpPOBATh YpOBHE OTOMPATh,
CTPYKTYpHUpPOBATH MPETOCTaBICHHYIO NPEIOCTaBICHHYIO y4ueOHbIC MaTepHaJibl, CTPYKTYPHUPOBATh
M KPHTHYECKH y4eOHYyI0 y4eOHYyI0 OJTHAKO 3aTPYTHSETCS C | U KPUTHUECKH
AHAIM3HPOBATH UHpOpMAITHIO, I/IH(bopMauI/Hg, HO U KPUTHUYECKUM aHAIU30M aHanI/ISI/IpOBaTI)
COBEpIICHHO HE YMEET | TPAaMOTHO OTOHMpaTh ee | ero eOHbIC MaTepHaIbl
ydeOHbIe MaTepHAITbI P M p p ya p
KOHCTIEKTHPOBATh U3 pa3InIHbIX
CIICIIHATbHBIC TEKCTHI MICTOYHUKOB
Baanern: CoBepIieHHO HE OpuenTtupyercs B Bianeer Bnaneer nHaBbikamu
HaBBIKAMH PaOOTHI C BJIaJIeT HABBIKAMHU Pa3IMYHBIX BUIAX HaBBIKAMH TTOHCKA KPUTHYECKOT'0 aHAIIN3a
y4eOHOM IuTepaTypoii | MOHCKa yae0HOit HCTOYHUKOB M CaMOCTOSITEILHOTO yaeOHO# nHpOopManu
110 061l husHKe JUTEPATYPBI, MOXKET uH(OpMaIIH 110 U3y9YEHHS OTACIBHBIX
b v
HABBIKAMH 0T6OPA OCBaMBaTh MaTepHal U3y4aeMbIM TEMaM, pasnenoB yaeOHoMH
TOJIBKO C HO 3aTpyIHseTCS B JUTEPATYPEI
1 00paboTKH pya patyp
. MIPEIOCTABICHHBIX a/IeKBaTHOM 0TOOpe
Tperui uHpopmMaluu u3 o
HOCHTEIICH C YETKUM uHpopmarm
Tan pasMHHBIX yKa3aHHUEM IJIaB U
(B JaJeHue HCTOYHHUKOB naparpagos
HABBIKAMH) (yueOHuKw,

CIPABOYHHUKH, B TOM
YHCJIC AIEKTPOHHBIE,
HWHTEPHET-PECYPCHI),
BJIQJICTh METOJIaMH
UCIIOJIb30BAHUS
CIPAaBOYHBIX
MaTepHAJIOB
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IIK-13 Hanuuue BbICOKOH TeOpeTHYECKONH M MaTeMaTHYeCKOM MOATO0TOBKH, 2 TAK:Ke MOAT0TOBKHU 10 TeOPeTHYECKUM,
METOAUYECKMM M AJTOPUTMHYECKHMM OCHOBAM CO31aHHSl HOBEHIIMX TEXHOJOTHYECKHUX INPOLECCOB
reoJIOTMYeCKOoi pa3Beky, MO3BOJAIIUM ObICTPO Pean30BbIBATH HAYYHbIE JOCTHKEHHS, MCII0JIb30BATH
COBPEMEHHBIH aNnapaT MaTeMaTH4eCKOro MOAeJMPOBAHMS NIPH PelICHNH NMPUKJIATHBIX HAYYHbIX 32124

Iliianupyembie K
pPUTEpPUH OLICHUBAHUS Pe3yJbTATOB 00y4YeHHS
ran (ypoBeHn) pe3yJbTaThl
0CBOEHHS 00yeHus 9 3 4 5
KOMIIETeHIHH (moka3zaresiu
JMOCTHKEHHS 3aJaHHOTO «HEYIOBJL.» «YAOBJL.» «XOpPOILIOo» «OTJIMYHO0»
YPOBHSI KOMIETEHI[UH)
3HaThb: IToxa3zpiBaer mogHOE Ob6nagaer 3HAHUIMHU MooxeT npuBecTr ModxeT npuBecTr
OCO3HABaTh HE3HAaHUE MaTepraa 00 OrpaHHYEeHHOCTH MPUMeEpHI 3a]1ad, I1e npUMepsI 3a71a4 B cepe
(GH3HYECKYIO CYIIHOCTE | M HMEeT IIPUMEHEHUS MOJENIEN MOT'YT M HE MOTYT OBITh | Tipoduitst oOydeHus, rie
OCHOBHBIX SBJICHU B (parmenTapHbie 3HaHUS | 00l HUBHKY; IIPUMEHEHBI MOJEIN MOTYT U HE MOTYT OBITh
Kypce obueit pu3nK; HeOOINBIION YacTh MOXET IIPUBECTU obueit Gpu3nku, 1 1aTh HpI/IMejHeHLI MOZEIN
3HATH MATEMATHUCC- MaTepuaia, I0IMycKaeT | IpUMepbl 3a1a4, apryMeHTUPOBaHHOE obmrelt pu3nku
rpyObIe OMMIOKH T7e MOTYT OBITh 00BSICHEHU € TTIOUEMY; Y TIPOBECTH UX
KyI0 (GOpMYIUPOBKY
IPUMEHEHBI MOJICIN OJTHAKO 3aTPYIAHSICTCSI Ka4yeCTBEHHOE
OCHOBHBIX 3aKOHOB . pasjenos oorei C KOJIMYECTBECHHBIM Y KOJIMYECTBEHHOE
BCEX pas/ieNios oOmei usnkn ONTICAHNEM SIBIICHHUI FICCIIEIOBAHNE
(u3uKy; rpaHULBI UX W3-3a HEJOCTATKA
IlepBbii NPUMCHUMOCTH, MaTeMaTHIECKUX
>Tan MPUMEHEHHE 3aKOHOB 3HaHUH
(3HaHHA) B BOXKHEUIIINX

INPAKTUICCKUX
IIPUIIOIKCHUAX

3HaTh:

OCHOBHBIC (PH3UYECKHE
BENIMYMHBI U
¢buznyeckue
KOHCTAHTBI, HX
OTIpeIeIICHUE, CMBICI,
CIIOCOOBI M €IMHUIIBI
WX U3MEPCHUS

Tloka3sIBaeT moJIHOS
HE3HaHHE MaTepuaa
WA UMEET
(hparMeHTapHbIC 3HAHUS
HEOOJBIION YaCTH
MaTepuaa, I0mycKaer
rpyOble OMMOKH

OO0OJagaer 3HaHUSIMH
TOJBKO 00 OTHENBHBIX
(hU3BHYECKUX BETUYNHAX
1 QU3NYECKUX
KOHCTaHTaX,
MPEUMYIIECTBEHHO
TOJBKO U3 OJHOI'0
pasnena obielt puznku

3HaeT MpaKTUYECKU BCE
OCHOBHBIE ()M3HUECKIE
BEITMYMHBI 1
KOHCTaHTBI,

OJIHAKO BCE OHH
Ipe/ICTaBIICHEI B
CO3HAHUM CTYJICHTA
pa3po3HeHHo, 0e3
00pa3oBaHUs SAUHOM
KapTHHBI

3HaeT Bce OCHOBHEIC
(hM3UYECKHE BETHINHBI
M KOHCTaHTHI U UX
B3aHMMOCBS3b, 00JIagaeT
LENTOCTHOU KapTHUHOU
(hyHIaMEHTaIbHBIX
BEJIMYUH U KOHCTAHT
obmelt pu3nKH
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Bropoi
Tan
(yMeHus)

Ymersn:

yKa3aTh, KAKUE 3aKOHBI
OIMCHIBAIOT JJAHHOE
sBIICHUE WIH YPPEKT,
U 3aIKUChIBATh
COOTBETCTBYIOIINE
YpaBHEHUS B CUCTEME
CH; ymeTb npaBUIBHO
HCTOJIKOBBIBATh CMBICT
(bUBUYECKUX BEITMYUH
Y TIOHSTUI

IIoka3piBaeT moIHOE
HE3HAHUE MaTepuaa
WJIA UMEET
(hparmMeHTapHbIC 3HAHUS
HeOOIBIION YacTH
MaTepuaa, J0myCcKaeT
rpyOble OIIMOKH

Moxer ToNbKO
KJIAaCCH(UIIMPOBATH
siBrieHue win 3ddexr,
HE CIIOCOOCH JIaTh JIaXke
KaueCTBEHHOT' O
OIUCAHUS

MoskeT mpaBUIIBHO
KJIacCU(UIHUPOBATH
SIBIICHUE U aJIEKBATHO
KauyeCTBEHHO €ro
OIHCaTh, OHAKO HE
CIoco0eH K
IPaMOTHOMY
KOJINYECTBEHHOMY
aHaIu3y U3-3a
HEMOJHOT 0 3HAHUS
bopMmyn 1 ypaBHEHUI

MoskeT mpuBeCTH
TIOJTHYIO CBOJIKY
3aKOHOB, (pOpMyI U
YpaBHEHUH,
OTHCHIBAIOLINX TOT
WM MHOU 3P eKT u
IpPaMOTHO UMHU
BOCIIOJIb30BATHCS

YMmernb:

MIPUMEHSTH H3y9ICHHbBIE
IIOHATHS U 3aKOHBI
obme pu3uKH K
PEIIECHUIO TUTIOBBIX
3aJ1a4 [0 BCEM
paszmenam Kypca,
CBOOOJTHO UCIIOJIB3YS
MIPH ATOM
HE00X0IUMBII
MaTeMaTHYECKUI
ammapar

3HaeT HeOOXOAMMBIE
(hopMyJIBI JIs PEIICHHS
3aJa4, HO HE YMEET MX
IPUMEHSTH

YMmeer peliath TUIIOBbIE
337291 U3 HEKOTOPBIX
paszaenoB u3yvyaemoun
JTACITUTIIIITHBI

YMeer peliath TUIIOBbIE
3a/1au U3 BCEX
pa3zaenoB u3ydyaeMmoun
JHUCIUIIIIMHBI, HO
JIOITYCKAET OTACIbHBIE
OINOKH

YMeer peliats 3a1auu
TOBBILIEHHOMN
CIIO)KHOCTH,

B TOM YHCIIE
KOMOMHHPOBaHHBIE
3a/1a4u ¢
MIPUBJICYECHUEM
MaTtepuana cpasy u3
HECKOJIBKUX PA3EI0B
obmelt hu3uku

12




Tperui
Tan
(BJ1ageHue
HABBIKAMM)

Baanern:

OCHOBHBIMH
3JIeMEHTaMu
MaTeMaTU4ECKON
KYJIBTYPHI B
MIPUMECHCHHUH K
3agadam o0Imei
¢bu3ukn
(mopa3zymeBaronieit
WCMOJIb30BAHUE 3HAHUH
T depeHInanbHOro U
WHTETPAIIBHOTO
HCYHCIICHUH,
CKAIISIPHOM U
BEKTOPHOM anreop,
mudepeHInaTbHBIX |
MHTErpalbHbIX
YpaBHEHUH,
TEH30PHOTO aHalln3a, a
TaK)Ke TEOPUH
BEPOSITHOCTEH U
MaTeMaTH4eCcKOn
CTaTUCTHKH)

Bnaneer ocHOBHBEIMH
(hopMyIIBI CKaJISPHOM
Y BEKTOPHOH ayredp

Bnangeer ocHOBHBEIMH
(dhopmynamu ckansipHON
Y BEKTOpHOH aireop,
HavataMu

T QepeHInaNbLHOTO |
WHTErpaJbHOrO
VCYUCIICHUH

MoseT IpUMEHSTh
(opMyITBI CKANSAPHOM
Y BEKTOPHOU anredp,
I QepeHInaIEHOro
Y UHTErpajbHOTro
HWCUHCIICHUH,

T QepeHnaNIbEHBIX
Y MHTErPajbHBIX
YpaBHEHUH, TEH30PHOI'O
aHan3a, TEOpUn
BEPOSATHOCTEN U
MaTeMaTUYECKOU
CTaTHCTUKU IIPU
pEIeHn OCHOBHBIX
3aja4 o0mIeH HU3UKU

MoskeT NpUMEHSATh
(OpMyITBI CKANAPHOM
1 BEKTOpHOH anredp,
JuQepeHInaNIsHOro
W MHTETPaJIbHOTO
HCUMCIICHUH,

T QepeHnanIbHbIX
1 MHTETPaJbHBIX
YPaBHEHUH, TEH30PHOI'O
aHaln3a, TEOpUu
BEPOSATHOCTEN U
MaTeMaTUYECKOU
CTaTUCTHKH TIPU
pEIIeHNH OCHOBHBIX
3aja4 o0mel HU3NKHY,
CBSI3aHHBIX

¢ IpodecCHOoHaILHON
cdepoii o mpoduIro
0o0ydeHUS
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IIK-15 Cnoco0HocTh 00padaThIiBaTh MOJYUYEHHbIE PE3YJIbTATHI, AHAJIU3UPOBATH U OCMBICJIUBATH UX C YUETOM
HMEIOLIEerocsi MUPOBOIO ONBITA, MPeCTABIEHHEM Pe3yJIbTATOB PA00ThI, 000CHOBAHUEM NMPeAI0KEHHBIX
pelleHnii HA BLICOKOM HAYYHO-TeXHUYECKOM U NPodecCHOHAIBLHOM YPOBHE

YpoBeHb 0CBOCHMS
KOMIIeTCHII MU

ILiranupyemsie
pe3yJabTaThl
00y4eHus
(mokazareyiu
JAOCTHKEHHS 32]JaHHOTO
YPOBHSI KOMIETEHIHH)

Kpurtepun oueHuBaHus pe3yJbTaTOB 00y4eHHS

2

«HEYT0BJL.»

3

«YHAOBJL»

4

«XOpOoII0»

5

«OTJINIHO»

IlepBblii
Tan
(3HaHus)

3HaThb:

3HATh Ha3HAYEHUE U
MIPUHIIUIBI ACHCTBUS
Ba)KHEUILINX
(buzmvIecKkux mpudopoB

ITokassiBaer nonHoe
HE3HAHWE W IMEeT
(hparMeHTapHbBIE
3HAHUSA, JOITYCKaeT
rpyOble OIMOKN

3HaeT, B OCHOBHOM,
KJ1acCH(DUKAITHIO
MIPUOOPOB U UX
Ha3HAauYCHHE, HO
COBEpIICHHO HE B Kypce
WX TPUHIIATIA TSHCTBUS

3HaeT Ha3HaueHHUE U
MIPUHITATIB ISHCTBHUS
Ba)KHEHIITHX
(hH3UIeCKuX TPHUOOPOB

3HaeT He TOIBKO
Ha3Ha4YeHHEe U
MIPUHIIAIIBI IEHCTBUS
BAXKHEHIITNX
(bH3UIECKuX TPUOOPOB,
HO U JIeTaJIbHO
YCTPOWCTBO PHUOOPOB
1o pouITF0 O0yIeHuUs




Bropoi
Tan
(ymenwus)

Ymern:
paboTats ¢ npubopamu
1 000pyIoBaHUEM

CoBepI1ieHHO
HE yMeeT UCIONb30BaTh
npruOOpHL,

3HAKOM C TEXHUKOMI
0e30MacHOCTH MIpH
paboTe Ha TUIIOBOM

MozkeT MpoOBOAUTH
TOJBKO (hparMeHTapHbIC
U3MEpEHNs, He

MozeT MpOBOAUTH
MOJTHOIIEHHBIE YueOHbIe
1 y4eOHO-Hay4YHbIE

COBPEMEHHO TIPH MIPOBECHUU 000OpynOBaHMUH, OAHAKO | 0ONajaer nabopaTopHbie
dH3MUECKO 71a00paTOPHBIX pabOT He 00J1aJ]aeT TEXHUKOW | HEOOXOAUMBIMH HCCIIeI0BaHUs (CepuH
Ha60paTOpI/H/I MpEeACTaBIACT u MeTOI[I/IIiOI/I YMCHUAMU IJIA H3M€p€HfIPI) 10
OIIaCHOCTD JIA HN3MCPCHUU I10 CUCTEMATHYCCKHUX 3aJaHHOU METOJHUKE
OKpY>KaroIlUX JIOJIEH POGUITIO H3ydaeMOi HU3MEpEHUN U C 33JaHHBIMH LENIMU
JUCIMIIIMHBI
YmMmern: IToka3biBaeT mojHOE YmMeer ucnoisib3oBaTh YMeeT yBepeHHO YMeeT ucnonb3oBaTh
HUCIIOJIBE30BaTh HE3HAaHUEC KaK THUIIOBbIC METOAUKHN IIPOBOAUTH 3aIaHHBIC pa3H006pa3HbIe
pas3IuYHBIE METOAUKH METOJMKU U3MEPEHMUI, HW3MEPEHUM, OHAKO [penoaBaTeineM METOIUKH (HU3NIECKUX
r3ndeckix TaK U TEOPUHU He BiajieeT 00pabOTKON | M3MEpEeHHs, OTHAKO HU3MEPCHUN U
I/I3MepeHI/II\/’I " IMMOIrp€UIHOCTEN pesyanaT?B MOXET IPOBECTU IIPOBOAUTH ITOJIHYIO
06paBoTKH M3MEepeHui TOJIBKO 00paboTKy
(dparMeHTapHyIO OKCIIEPUMEHTAIBHBIX
HKCIEPUMEHTAIBHBIX
00paboOTKy pe3yNbTaTOB | JaHHBIX
AAHHBIX HU3MEpPEHUH,

B YaCTHOCTH,
3aTpyIaHSIETCS C
aJICKBaTHOM OIIEHKOU
pe3yIBTATOB
KOCBEHHBIX U3MEPEHUM
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Tperui
Tan
(BIamenune
HABBIKAMH)

Baanern: CoBeplIeHHO He OObnanaer HaBBIKAMHU MoskeT npaBUIIEHO MoskeT npaBUIIEHO
HaBbIKAMH MIPABUJIBHOM | 00IanaeT HaBbIKAMU PaBUIBHON u 0e30macHo u 6e30MmacHoO
SKCIUTyaTalluK PaBUIBHON 9KCIUTyaTaluu 9KCILTyaTHPOBATh 9KCITyaTHPOBATh
OCHOBHBIX IPHOOPOB 1 | PKCTUTyaTaluu OCHOBHBIX IPUOOPOB yuebHoe y4eOHoe U yueOHOo-
06Opy10BaHHs OCHOBHBIX TIPHOOPOB 1 000pyI0BaHus, 000opya0BaHME, OJHAKO | HAy4HOE
COBPEMEHHOI u o6opyILOBaVHH;1 OJTHAKO HE BCer/ia _ | MCKITIOUHTENBHO B 0o0opyAOBaHHE, B TOM
dbrsmaeckoi COBPEMEHHO cobmoaaer Oe30macHbIil | paMKax MPEAJIOKEHHBIX | YUCIE, TPUMEHSS
¢buzngeckoit periaMeHT B OIIMCAaHUU JCHCTBUI (c pa3perienus
naboparopun nabopaTopuu BBITIOJTHSEMBIX PadoT MpernoIaBaTens)
aJbTepHATHBHEIC
METOJIMKH U3MEPEHUN
Bnapern: CoBepIieHHO HE O6nagaer TONBKO Brnaneer B nonHoit Mepe | Brnageer B moiaHOM

HaBBIKAaMHU 00pabOTKH o0agaer HaBBIKAMH (hparMeHTapHbIMH HaBBIKAaMH 00pabOTKH 0o0BeMe HaBBIKAMH
U UHTEpIpETalUH 00paboTku TEOPETUUECKUMHU pe3yIIbTaTOB 00paboTKH H
pe3y.]'IBTaTOB PEIYILTATOB, 3HAaHUAMU U3 'EeOpPIH OKCIICPpUMEHTA, OAHAKO HUHTEpHIpETallun
KCIIEPHMEHTA HE UMEEeT MOTPEIIHOCTEH, He | 3aTpyaHseTCs pe3yIbTaToOB
MIPEJCTABIICHUS O BJIaJICCT 3JICMEHTAPHOM | aJeKBaTHON JKCIIEpUMEHTA
TEOPUH TOTPEITHOCTEN | METOJIMKOM pacueToB HWHTepIpeTaluen
MOTPEIIHOCTEN pe3yJabTaToOB
HU3MEepEeHui
Baagern: CoBepIleHHO He Oo6nanaer Brnaneer naBeikamu, Braneer HaBBIKaMH,
00J1a1aTh HaBBIKAMU o0rajjaeT HaBBIKAMHU TOJBKO O0IIUM TTO3BOJISIOIIAMHE TOJIBKO | MTO3BOJSIOIIMHE
HUCIIOIB30BAHUS HCTIONB30BaHUS MIpeICTaBIIEHUEM aCCUCTHPOBATH MIPH CaMOCTOATETHHO
METOIOB (u3Hueckoro | METOIOB (m3nyeckoro | o xapakrepe WCCIIeZIOBAaHUN MPOBOJIUTH
MOJIETUPOBAHHS B MOZIENMPOBAHHA B (hmzmueckoro MIPEUIOKEHHBIX WCCIIEJIOBAHHE
HEIKEHEPHOT TIPAKTHKE WHXXEHEPHOH MPaKTUKE | MOIEIUPOBAHUS, KaK na60paTvopH1,1x 3aJTaHHBIX
SKCIEPUMEHTAILHOTO Moienei 1abopaTOPHBIX

U3yYEHHs PeaibHbIX
(hm3rueckx 00HEKTOB
Ha OCHOBE
UCCIIEIOBAaHUN
nabopaTopHOI
¢uznyeckolt Moaenu

MOJIeN€EH 110 3aJaHHON
METOINKE
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IICK-2.1 Cnoco0HOCTH BBISIBJISATH €CTECTBEHHOHAYYHYIO CYIIHOCTDH NP00JieM, BO3HUKAIOIIMNX B X0/1€e

npogeccHoOHAIBHOM eI TEJIbHOCTH, IPUBJICKATH JJIA UX PEelICHUS COOTBETCTBY 0L
(puzuko-maremaTH4YeCKU anmapar

IInanupyemble
Kpurtepun oueHuBaHus pe3yJIbTaTOB 00y4eHHs
Jtan (YpoBeHb) pe3yJabTaThl
OCBOEHMSI 00yeHus 5 3 4 5
noKa3aTesau
KOMIIECTCHITUM (
JMOCTHKEHHS 32JAHHOTO «HEYIAO0BJL.» «YAOBJL.» «XOpPOIIOo» «OTJIMYHO0»
YPOBHS KOMIETEHI[HH)
3HaThb: IToxa3zpiBaer mogHOE Ob6nagaer 3HAHUIMHU MooxeT npuBecTr MooxeT npuBecTr
OCO3HABaTh HE3HAaHUE MaTepraa 00 OrpaHHYEeHHOCTH MPUMeEpHI 3a]1ad, I1e npUMepsI 3a71a4 B cepe
(GH3MYECKYIO CYIIHOCTE | MM HMEEeT IIPUMEHEHUS MOJENIEN MOT'YT M HE MOTYT ObITh | Tipoduitst oOydeHus, rie
OCHOBHBIX SIBJICHUI B (parmenTapHbie 3HaHUS | 00l (HUBHKY; MIPUMEHEHBI MOJIENN MOT'YT M HE MOTYT OBITh
Kypce 0bImeit 3K HEOOJIBIIION YaCTH MOYKET TIPUBECTH obueit Gu3nky, v 1aTh MPHMEHEHBI MOZICIH
3HATE MaTepuaia, I0IMyckaeT | IpUMepbl 3a1a4, apryMeHTUPOBaHHOE obmrelt pu3nku
rpyObIe OMMOKH T7e MOTYT OBITh 00BSICHEHU E TTOUEMY; Y TIPOBECTH UX
MaTEMaTHYECKYIO
PUMEHEHbBI MOJICIN OJTHAKO 3aTPYIHSICTCSI Ka4yeCTBEHHOE
(hopMyITUPOBKY 9
pasenos oorei C KOJIMYECTBECHHBIM Y KOJIMYECTBEHHOE
enBLiii OCHOBHBIX 3aKOHOB GusuKy ONHUCaHUEM SBJIEHHUIT HcCIIeIOBaHNE
p BCEX pa3/IeiioB 001 13-32 HEOCTATKA
JTan (u3KKY; rpaHUIBl HX MaTeMaTHYECKUX
(3HaHus) NPUMEHUMOCTH, 3HaHUH
MPUMEHEHHE 3aKOHOB
B BOXKHEUIIINX
MPAKTUYECKUX
TIPUIIOKEHUSIX
3Harb: CoBepIIeHHO He Tloka3biBaeT TOIBKO 3HaeT onucaHue 3Haer
byHIaMeHTaTbHBIE OCO3HAET POJib (parMeHTapHbIC 3HAHUS | OCHOBHBIX (PU3MYECKUX | (PyHIAMEHTAbHBIC

(u3nvecKre OMbITHI
U UX POJIb B Pa3BUTUH
HayKu

IKCIIEpUMEHTA B
pa3BuTHH HU3NUECKOI
HayKH

HEOOJIBIIION YaCTH
MaTepuana, JomycKaeT
rpyOble OMOKH

OITBITOB, OJTHAKO
3aTpyaHseTcs B
OTIPENIENEHNN CYTH U
3HAYEHHMsI 3THX OIBITOB

(U3UUECKHE OIBITHI, UX
ONHCAHUE, PE3yIbTATHI
U POJIb B Pa3BUTUHU
HayKH
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YMmeTh:

3HaeT He0OXOqUMBIE

YmMmeer pelaThb TUIIOBBIC

YwMeer pemiaTe TUIIOBBIE

YwMeer pemats 3a1a4u

MPUMEHSTH H3Y4CHHBIE | GOPMYJIbI I pelleHus | 3aa4u U3 HEKOTOPhIX 3aJauu U3 BCEX MOBBIIIICHHON
[TOHSTHUS 3a/a4, HO HE YMEET UX | Pa3/esioB U3ydyaeMoi pasaenoB u3y4aeMoi CIIOKHOCTH,
¥ 3aKOHBI 0611 IPUMEHSTh JTACTTATUTAHBI JUCIUTUTAHBI, HO B TOM YHCIIE
Bropoii HU3NKH K peLeHuIo JIOTTYCKAET OTJACIbHBIE | KOMOMHHUPOBAHHBIC
3Tal TUITIOBBIX 3aJa4 I10 oumbin 3ajiaiu ¢
MPUBJICYCHUEM
(ymenus) BCCM pasjieliaM Kypca, MaTepuaa cpasy u3
CBOOO/IHO HCTIONB3Ys! HECKOJIBKUX pPas3fienoB
1IpH 5TOM o0mieit pusuku
HEOOXO0IMMBIH
MaTeMaTHYECKUI
armapar
Baanern: Bnangeer ocHOBHBEIMH Bnangeer ocHOBHBEIMH MoxeT NIpUMEHSITh MoxeT NpUMEHSITh
OCHOBHBIMH (hopMyJIBI CKAJISIPHOM (dhopMynamu CKaJIpHOH | (hOPMYJIbI CKaISPHOM (hopMyJIBl CKaISPHOM
yIeMEHTAMU 1 BEKTOPHOH anreop 1 BEKTOPHOU anreop, ¥ BEKTOPHOU anreop, Y BEKTOPHOU anredp,
MAaTEeMATHUIECKO HayajaMu 1 depeHIaIbHOro 1 depeHaIbHOro
KYIBTYDHI B i PepeHIHaIb-HOTO U | | HHTErpasbHOro M MHTErpaJIbHOro
NPHMCHEHIH K HHTErpaIbHOro WCUHUCIICHHH, WCUHUCIICHHH,
sanaqam obmeit HUCYUCIICHUN nuddepeHIInaabHbIX nuddepeHIInaabHbIX
Y MHTETPaJbHBIX W MHTETPabHBIX
usnru . YpaBHEHUH, TEH30PHOT'O | YpaBHEHUH, TEH30PHOTO
(mospasymeBarolneii 5 aHAIN3a, TEOPUH aHAJIN3a, TEOPHUH
Tpernii HCIIOJIE30BAHNE 3HAHNU BEPOSTHOCTEH 1 BEPOSTHOCTEH 1
yTan muddepeHnnanTbHOTOo MaTeMaTHYEeCKOM MaTeMaTHYeCKOit
W UHTETPAIIBHOTO CTATHCTHKH TIPH CTaTUCTHKH TIPU
(Brazenue HCYUCIIEHU, PEIICHUN OCHOBHBIX pEIICHUN OCHOBHBIX
HABBLIKAMH) CKaJIApHOMN 1 3a7a4 o0Iel Gu3uKu 3a1a4 o0miel GpusnKy,

BEKTOPHOU aireop,
muddepeHInaTbHbIX U
HHTETpaIbHbBIX
YPaBHEHUH,
TEH30PHOTO aHAIIN3a,
a TaKkKe Teopuu
BEPOSITHOCTEN U
MaTeMaTH4eCKOH
CTATUCTHKH)

CBSI3aHHBIX
¢ mpodeccHoHaTFHON
cepoit mo mpodTIo
o0yueHust
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Baagers:

o0agaTh HaBBIKAMU
HCII0JIb30BAHUS
METOJI0B (PU3UYECKOTO
MOJIEIMPOBAHUS B
MH)KEHEPHOM IPAKTUKE

CoBepI1eHHO He
o0JiajiaeT HaBBIKAMHU
UCTIOIh30BAHHUS
METO/I0B (PH3HYECKOTO
MOZICTTMPOBAHUS B
WH)KEHEPHOH IIPAKTUKE

Oo6nagaer

TOJBKO OOIIUM
MPECTaBIICHUEM

0 Xapakrtepe
(uzngeckoro
MO/ICTMPOBAHHUS, KaK
3KCIIEPUMEHTAILHOTO
W3YYCHUS PeabHBIX
(huzruecKkux 00bEKTOB
Ha OCHOBE
HCCJICIOBaHUM
nabopaTopHOH
(huzruecKor MOJIEIH

Bnageer HaBbIKaMu,
MO3BOJISIFOLIIMMH TOJBKO
ACCHUCTUPOBATh NIPU
UCCIICIOBAHUH
HPeUIOKEHHBIX
nabopaTopHbIX
Mozenen

Bnaneer HaBbIKaMu,
ITO3BOJISIOIIMU
CaMOCTOSTEIIBHO
MIPOBOJUTH
HCCIICA0BAaHUE
3aJaHHBIX
nabopaTopHBIX
MoJene 1o 3aJaHHON
METOAUKE

Baanets:

OCHOBaMU
¢uznueckoro
MBIIIJICHUS

M CUCTEMOM 0a30BBIX
dbyHIaMEHTATBHBIX
MOHATHI 00IIeH
(bu3uKH; BIaIETh
9JIEMEHTAMU LEILHON
€CTECTBEHHOHAYYHOU
KapTUHBI MUPA,
0CO3HAaBaTh
OpPraHHYECKYIO CBSI3b
(bU3HMKY U IPYTUX
€CTECTBEHHBIX HAayK

Oco3naer
IIPUHOUIINAJIBHYIO
3aJI0KEHHOCTh
MOTrPEIHOCTEN B
JH000M (PU3NIECKOM
JKCIIEPUMEHTE, UX
CHCTEMaTHU3aIHIO

Mosxer nIpuMeHsITh
3aKOHBI 001Iel (pu3nKu
K PEIICHUIO
IMMPUKIIAJTHBIX U OaXKE
IIOBCCIHEBHBIX 3a1a4
(HampuMep, B MEXaHHUKE
3aKOH WHEPITUH,
MIPaBHIIO phIYara,
HCII0JIb30BaHKE OJIOKOB,
CHIDKEHUE TPEHUS ’
T.I.)

Bnaneer meronukoit
pacueTa MorpeinHocTen
¢du3nIecKoro
IKCIIEPUMEHTA,;
obnagaer obmmuMu
3HaHUSMH O
MIPUMEHEHUH
9KCIEPUMEHTAITBHBIX
HCCIIEJIOBAHUN B JPYTUX
€CTECTBEHHBIX HayKax

MoskeT mpoBOAUTh
IKCIIEPUMEHTAIILHOE
HCCIIEIOBAHNE TIPOCTHIX
(U3NYECKUX SBJICHUN

1 006paboTKy
IKCTIIEPUMEHTATILHBIX
aHHBIX; 00JIamaer
3HaHHSIMH O CXOXKECTH
U pa3Inyuu
IKCTIIEPUMEHTATILHBIX
METOJIOB HCCIICIOBAHUS
(DM3HUKH U APYTHX
€CTEeCTBEHHBIX HayK
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[TokazaTenu chopMUpPOBAaHHOCTH KOMITETECHIINH:

Kpurepusimu onieHuBaHusi JUisi CTYJIEHTOB OYHOW (OpMBI OOyUEHHS SBISIOTCS
OaJlsibl, KOTOPBIE BBICTABIISIIOTCSA MPENOJaBaTeIeM 3a BUJIbI JICATEIBHOCTU (OIICHOYHBIE
CpeAcTBa) MO WUTOraM M3Yy4YEeHHUS MOJyJield (pa3ienoB AUCIHUIUIMHBI), MEPEUYMUCICHHBIX B
PEUTHHT-TUIaHE JUCUUIUIMHBL (TEKYIIMA KOHTPOJb — MakcumMyMm 40 0amioB; pyOeKHBIH
KOHTPOJIb — MakcuMyM 30 0asuioB, MOOHIPUTENbHBIE Oaibl — MakcuMyM 10).

[IIxaapI OLICHUBAHUS:

oT 45 10 59 6amioB — «yAOBIETBOPUTEIHLHOY;

ot 60 10 79 6amIOB — «XOPOIIOY;

ot 80 0aIOB — «OTIUYHOY.

Ilockonvky 051 cmyoenmos 3a04HoU GopMvl 00VUeHUs He UCNOIb3Yemcs MOOYIbHO-
pelmuHeosas cucmema, mo Kpumepuu OYeHUBAHUs CHOPMUPOBAHHOCMU KOMNEMeHYUU
cywecmeenno omauuaromcs. Onu npusedenvi 6 nynkme 7 «OcobenHocmu npenooasanus
OUCYUNTIUHBL 0151 CIYOEHMO8 3A0YHOU (hopMbl 00YUEeHUY.
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4.2. TunoBbie KOHTPOJbHbIC 3aJAHUS UJIN UHbIC MATEPHUAJIbI,

He00X0auMBbIe /ISl OLIEHKHN 3HAHUI, YMEHHU i, HABBIKOB U OIbITA
AeSITeJIbHOCTH, XapaKTePU3YIOUIUX 3TANbI (JOPMUPOBAHUS KOMIIETECHIUIA
B Mpouecce 0CBOeHHUs 00pa3oBaTe/ibHOI MporpamMmMbl. MeToan4eckue
MaTepHAaJIbl, ONpeAe/AIue NPoue1ypbl OeHUBAHUS 3HAHU, YMEHHH,

HaBbIKOB M OIIbITA A€ATCIBbHOCTH, XaPAKTCPUIYIOIIUX ITAIIbI

¢GopmMupoBaHUA KOMIIETEH UM

1 cemecmp (mexanuka, monexyaapHuas puzuxa)

ITanel Kommne- OuneHo4yHbIe
Pe3yabTaThl 00y4yeHust
OCBOECHHS TEeHIUH cpeacrsa
3Harh:
OCHOBHBIE€ MOJIEJIM MEXaHUUECKUX (PU3UIECKUX T
. . N ecT
SIBIICHUH, TEPMUHOJIOTUICCKHIA W TIOHSTHHBIHA OK-1 ’
KOJIJIOKBUYM
amnmapat ¥ abCTpaKTHBIE TIOHSITHS,
WCTIOJIb3YEMBIE€ B OTHX MOJICIISIX
3Harh:
0CO3HABaTh (PU3NUYECKYIO CYIIIHOCTh OCHOBHBIX
SIBJICHHH B Kypce oOmiel Gpu3nku; 3HaTh Tecr,
MaTeMaTH4ECKYyI0 POPMYITHPOBKY OCHOBHBIX I1K-13, KOJUJIOKBUYM,
1o vran 3aKOHOB BCEX Pa3/iesioB 00MIel (PU3NKH; TICK-2.1 KOHTPOJIbHAS
TPaHUITBI UX TPUMEHUMOCTH, IPUMECHECHHE paborta
3aKOHOB B BOKHEUIITUX MPAKTHUECKHUX
3HaHMA
MIPUIIOKECHUSIX
3Harh:
3amura
OCHOBHBIC (PM3NYECKUE BEIIMUYNHBI U
I1K-13 71a60PaTOPHBIX
(hM3UYeCKre KOHCTAHThI, NX ONPE/ICIICHHE, aGor
CMBICJI, CITOCOOBI ¥ €IMHUIIBI UX H3MEPEHUS p
3Harh: Tecr
dbyHIaMeHTaNbHBIE PU3UUECKHUE OTBITHI U UX I[ICK-2.1 ’
KOJIJIOKBUYM
pOJIb B pa3BUTHH HAYKHU
3HaTh: 3amura
Ha3HAYCHHE ¥ MPUHIIUIIBI ICHCTBUS I1K-15 71a00paTOPHBIX
BOKHEHUIINX (HU3HMYECKUX MPUOOPOB pabor
YMerh:
aHAJIM3UPOBATH MIPAKTUUYECKUE 3a/1a4H, T
. ecT
CBSI3aHHBIE C PA3JIMYHBIMU Pa3jeiiaMH OO0 OK-1 ’
KOJUIOKBUYM
¢bu3uky, yMeTh GOpMaTH30BaTh MPUKIAIHYIO
3a/1auy B TEPMUHAX TUCITUTUIMHBI
2-i sTan | YMerhb:
Tecr,
0TOUpaTh, CTPYKTYPUPOBATH U KPUTHUECKU OK-1
KOJLJIOKBU
VMmenus | @QHAIU3MPOBATh yueOHBIE MaTepUabl M
YMmers:
yKa3aTh, KAKHe 3aKOHBI OMKCHIBAIOT TaHHOE
KoHTposbHas
sBiieHre WK dG(EKT, U 3aMUChIBATh
: [1K-13 paborTa,
COOTBETCTBYIOIIME ypaBHEeHHUs B cucteme CU,
KOJUIOKBUYM

YMCTH IMPAaBUIIBHO UCTOJIKOBBIBATH CMBICJI
(1)143I/IHCCKI/IX BEJIMUMH U IOHATHH
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YmeTh: 3amura
paboTatk ¢ npubopamu U 000PyAOBaHUEM [1K-15 71a60pPaTOPHBIX
COBPEMEHHOU Qu3uIecKol 1adopaTopuun pabor
Ymern:
3amura
WCIIOJIb30BaTh PA3IMYHBIC METOIUKH
. o [1K-15 71a00paTOPHBIX
2-ii oTan | pu3MUEeCKUX U3MEpeHH 1 00paboTKH 260
T
IKCIIEPUMEHTAIBHBIX TAHHBIX p
VYMmenus | Ymern:
MPUMEHSTH H3yICHHBIC TIOHSITHS U 3aKOHBI
o0meil pU3MKU K PelIeHNIO TUIIOBBIX 3a/a4 110 [1K-13, KontpospHas
BCEM pazzesiaM Kypca, CBOOOIHO HCTIONb3Ys [ICK-2.1 pabota
TIPU ATOM HEOOXOJUMBIN MaTeMaTHYECKUI
amnmapar
Baagers:
HaBBIKaMU pabOTHI ¢ yUeOHOM JIUTEpaTypOi
1o obmel (usnke, HaBbIKaMU 0TOOpPa U
00paboTky HHGOPMAIIUHU U3 PA3IUYHBIX OK-1 Tecr,
HCTOYHUKOB (YIeOHUKH, CIPABOYHUKH, B TOM KOJUTOKBHYM
YHCIIe DJIEKTPOHHBIE, HHTEPHET-PECYPCHI);
BJIQJICTh METOJIaMHU UCTIOIh30BaHUS
CIIPaBOYHBIX MAaTEPHAIIOB
Baagers:
OCHOBHBIMH 3JICMCHTAMH MaTeMaTHICeCKON
KYJIBTYPBI B TPAMEHEHUH K 33J1a4aM 00meit
(dbusuku (moapa3syMeBaroieil UCIoJIb30BaHNE
N KonTposbHas
3HaHu# auddepeHnuansHoro u narerpansHoro | TTK-13, AGota
o . . T
WCUYHUCIICHUH, CKAJSIPHOW U BEKTOPHOM ayreop, TICK-2.1 p i
KOJUIOKBUYM
muddepeHITanTbHbIX U HHTETPATBHBIX
3-if yray | YPABHEHHUI, TCH30PHOTO aHANN3a, & TAKIKE
TEOPUH BEPOSITHOCTEN U MATEMATUUYECKOM
Braje- CTaTHUCTHKH)
Baaners:
HHC a . 3amura
HAaBbI- HaBbIKaMU MPaBUILHOM SKCILTyaTalluH
I1K-15 71a60PaTOPHBIX
KamMu OCHOBHBIX TPUOOPOB U 000PYIOBAHHUSI AGOT
COBPEMEHHOU Qu3nueckoii 1adopaTopuu P
Biaagern: 3amura
HaBbIKaMU 00pabOTKU U MHTEPIPETALIUU I1K-15 1abopaTopHBIX
PE3yNbTAaTOB IKCIIEPUMEHTA pabor
Baanern:
3amura
001a1aTh HaBBIKAMHU UCIIOJIb30BaHKsI METOJIOB ITK-15,
. 1abopaTopHBIX
(bU3MYECKOTO MOJICITUPOBAHUS B MHKEHEPHOI [ICK-2.1 AGoT
MIPaKTUKE P
Biaagern:
OCHOBaMU (PU3UUYECKOTO MBIILICHHUS T—
U cucTeMoi 6a30BbIX (PyHIaMEHTATbHBIX
N 9 71a00paTOPHBIX
MOHATUH 00mmel pusuku; Baaneth nementamu | [ICK-2.1 aGoT
L[ETHbHON €CTECTBEHHOHAYYHOU KapTUHBI MUPA, p ’
KOJUIOKBUYM

0CO3HABaTh OPraHUYECKYIO CBSI3b (PU3UKU U
JPYTHUX €CTECTBEHHBIX HAyK
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3anaHus 1/ OLCHUBAHUA OCBOCHUS «3HAHHEBOI'0» KOMIIOHEHTA
KOMIETeHINH (KaTeropusi «3HATh»)

Jis  OoneHWBaHHWS ~ OCBOGHHS  «3HAHMEBOTO  KOMIIOHEHTa»  KOMIICTEHIIHIM
HCIOJIb3YIOTCSI KOJUIOKBUYMBI, TECTBI M 3K3aMEH, MPEXJIE BCErO0 TEOPETUUECKUE BOMPOCHI
MaTepUaIOB K MPUBEACHHBIM KOHTPOJIHHBIM MEPOTPUATHSIM. KOJIOKBIHYMBI TPOBOAATCS T10
3aBepmienuto | u Il momxyneit. KoHTponsHBIMU MaTepuazaMu K yKa3aHHBIM MTPOBEPOYHBIM
MEPOTPUATHUSAM SBISIOTCS KOMITICKTHI OMJIETOB K KOJUIOKBHyMaM M 3K3aMEHY M KOMILUIEKT
TECTOB TEKYIIEro KOHTPoJs. KOMIIEKT TECTOB TEKYIIEro KOHTPOJIS COAECPKUT 4 TecTa 1o 5
BapHAHTOB (B KOHKPETHOM Y4eOHOM TOAY HCIIOJB3YIOTCS [1BA), U3 HHUX OJWH BHECEH B
YHHBEPCHUTETCKYIO TECTOBYIO 0azy moodle.

[IpuBenem mpumep Tecta Tekyulero kontpons Il mMomyns ¢ ymopom Ha
TEOPETHUYECKUE W KAYECTBEHHBIE BOIIPOCHI.

BAPUAHT 1. Tect Ne2 st Tekymero KouTpoJisi (MoayJib Il — mosiexysisipuas pusuka).
Tembl: Monesab nieanbLHoro raza. OnbITHbIE 3aKOHBI HIeaJbLHOro raza. Temneparypa. OcHOBHOe ypaBHeHUe
MKT. YpaBuenue Menaeneea-Knaneiipona. 3akon JlansTona. IlepBoe Haya10 TepMoagnHaMUKU. BHyTpeHHss
JHEPIrusl U TCIVIOEMKOCTDb I'a30oB.

3aganne 1. MoJiekyIApHO-KHMHETHYeCKAsl TeOPUsl OCHOBBIBAETCS HA CJEAYIOIIMX MPeINoI0KeHUAX:
1. Bce Tena coctosiT 13 OONBIIOTo YKCIa MOJIEKYI, 00pa3yroIInX )KECTKYIO Helle()OpMUPYEMYIO CTPYKTYPY Ted
3a CUET JEUCTBUSA MEXMOJIEKYIISAPHBIX CUII PUTSHKECHMUS.
2. Na3000pa3Hble Tena COCTOST U3 OECTIOPSIOYHO IBMXKYIIMXCS MOJIEKYII, MEKAY KOTOPHIMH JICHCTBYIOT CHJIBI
OTTAJIKUBAHU; TBEPBIE TeJIa COCTOST U3 aTOMOB, KOTOPBIE HAXOATCSI HEMOABIDKHO B y3J1aX
KPHUCTAJITMYECKOM PELIETKH U 00ECIIeYUBAIOT KECTKOCTh TBEP/IBIX TEll JICHCTBYIOIIMMH MEXIY HUMH CHJIaMU
TNPUTSDKEHUSL.
3. 'a3000pa3Hble Tena CoCTOIT U3 OECIOPSIIOYHO JBIKYIIUXCS MOJIEKYIT, MEXYy KOTOPBIMHU JCHCTBYIOT CHJIBI
OTTAJIKUBAHU; TBEP/BIE TeJIa COCTOST U3 aTOMOB, KOTOPBIE YIIOPSAAOYCHHO KOJIEOIIOTCS OKOJIO Y3JI0B
KPHUCTAJTMYECKON PEIIETKH CTPOro BAOIb KOOPAWHATHBIX OCEll Mo/ AEHCTBUEM CHIT IPUTSDKEHUS.
4. Bce Tena cocTosT U3 OONBILIOro YKHCIIa MOJIEKYIT, HAXOASIIMXCS B OSCIIOPSIOYHOM JABHKCHUU
B3aMMOJICHCTBYIOIIMX CHJIAMHU IPUTSDKEHHS U OTTAJIKUBAHUA B 3aBUCUMOCTH OT PACCTOSHHII MEXIY
YacTUIIAMH.
5. Hetr ennHCTBEHHOIO IPaBUIILHOIO OTBETA.

3aganue 2. BoiOepuTe npaBu/IbHOE YTBepKIEHHE:
1. B wuneanbHOM ra3ze MOJEKYJIbl O0Jagar0T Kak KHHETHYECKOW, TaKk M IOTEHLMAIBbHON »Hepruen
B3aMMOAEHCTBUS C IPYTUMHU MOJIEKYIaMU.
2. B npeanpHOM ra3e MOJEKYNbl 00Ja1aloT KHHETHUECKON SHeprueil, Ho He MMEIOT MOTSHINAIBHOW YHEPTUI
B3aMMOACHCTBUS C IPYTUMHU MOJICKYTAMU.
3. PaBHOBECHBIM HAa3BIBACTCS IPOIECC, COCTOSIIMKA W3 HEMPEPBIBHOW IOCIEIOBATEIFHOCTH COCTOSHHUUA C
OJIITHAKOBOM MAaccoi (paBHBIMH BECaMH).
4. YpaBHEHHEM COCTOSIHUSI Ha3bIBAETCS MAaTEeMaTH4eCKas MOJAENb YBEIMUYCHUS KalUTaIN3alud KOMIIAHUHU B
TEOPHUH SKOHOMUKH MPEATIPUATHSA.
5. Het ennHCTBEHHOIO MIPaBUIIBHOTO OTBETA.

3aganue 3. [ 3agaHus TeMnepaTypHOi MKAJIbl HEOOX0IUMO:
1. BeiOpaTh TepMOMETpUYECKOE TET0, BEIOPATh TEMIIEPATYPHBII NPU3HAK (XapaKTEPUCTHKY TENa, 3aBUCSIIYIO
OT TEMIEPATyphl), MIPUBECTH TEPMOMETPHIECKOE TEIO B COINPHUKOCHOBEHHE C TAIOMIMM JIBJOM M KHILIIIEH
BOJION ¥ 3a()MKCHPOBATH ITOKA3aHUS TEMIIEPATYPHOT O MPHU3HAKA.
2. IToctaBUTH Tpa yCHUK.
3. M3MepuTh moka3aHUsI CIUPTOBOIO TEPMOMETpa MPH TEMIIEpaType TAIOIIEro JibAa W KHILIIEH BOIBI U Ha
OCHOBE 3THX M3MEPEHHH NMPOrpaayHpoBaTh MIKATy PTYTHOIO TEPMOMETpA.
4. BeiOpath JBa TEPMOMETPHUYECKUX TENa, MPUBECTH OJHO W3 HHUX B KOHTAKT C TAIOLIUM JIBJIOM, a APYroe — C
KUTISIIEeH BOJOH, M3MEpUTh 00beM 3THX Tel. IlepBhlit 00beM CUMTaTh COOTBETCTBYIOIIMM HYJIO TPAIycoB, a
Bropoi — 100 rpamycam. [Insg M3MEpeHHH HCIONB30BaTh TPETHE TEIO C MAacCOM, PaBHOW CpeAHEMY
apu(pMETHIECKOMY OT Mace IEPBbIX IBYX TeIl.
5. Her eanHCTBEHHOTO IPaBUIILHOI'O OTBETA.
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3aganne 4. BeiOepuTe npaBMIIbHOE YTBEPKICHHE:
1. Monem Ha3bIBaeTcs anb(ha-camer] MOJIH.
2. Yem Ommxe n3oTepma K 0CsIM KoopAnHAT P 1 V, TeM OoJbIIeil TeMIiepaType OHa COOTBETCTBYET.
3. Monem Ha3bIBaeTCs KOJIMYECTBO BEIECTBa, cozepxamniee Na Morekyi.
4. Yem naiplie OT OCH TEMIEPATyp N30X0pa B ocsX P U T, TeM OoibIIeMy 00beMY OHa COOTBETCTBYET.
5. Her eanHCTBEHHOTO IPaBUIILHOTO OTBETA.
3aganne 5. BeiOepuTe npaBMIIbHOE YTBEPKICHHE:
1. V3oTepMudecKuM Ha3bIBACTCS MPOLIECC, ITPOTEKAIOMINI TP NOCTOSTHHOM KOHIIEHTPALINH BEIECTBa.
2. V306apHBIM Ha3bIBa€TCS IPOLIECC, MPOTEKAIONIMI TP MTOCTOSIHHOW TeMIIepaType.
3. AnmnabaTHBIM Ha3bIBAETCS MPOLIECC, TPOTEKAIOMINH TP TIOCTOSIHHOM JIaBJICHHH.
4. V30XOpHBIM Ha3bIBAETCS MPOLIECC, TPOTEKAIOIINI ITPY TIOCTOSIHHOM 00BeMe.
5. Her eanHCTBEHHOT O IPaBUIILHOI'O OTBETA.
3ananue 6. BoioepuTe npaBWibHOEe YTBePKAeHHE:
1. [laBneHue cMecH ra3oB paBHO CpeHEMY apu(pMETHIECKOMY MaplualbHBIX JAaBICHHH Ta30B, COCTaBIISIOMINX
CMECh.
2. MonsipHO#M Maccoi Ha3bIBaeTCsl Macca OTHOTO KAJIOMOJIS BEIECTBA.
3. Yucno creneHell cBOOOABI PaBHO KOJIMYECTBY HE3aBHCHUMBIX KOOPAMHAT, KOTOPHIMH MOXKHO OITHCATh
COCTOSIHUE CHCTEMBI.
4. Y nenpHOM TETI0EMKOCTBIO HAa3bIBAETCSl TETUIOEMKOCTh OJTHOTO MOJISI BEIIIECTBA.
5. Her eanHCTBEHHOTO IPaBUIILHOI'O OTBETA.
3ananue 7. Teopema o paBHOpacnpeaeIeHHN YHEPTUH 110 CTENEHSIM CBOOO/IbI YTBEP:KAAET, YTO:
1. Ha nro6yro cTernieHb CBOOOIbI MPUXOANTCS OJHMHAKOBAs KHHETHUecKas sHeprus KT/2.
2. Ha nro6yro moCTymaTeNnbHy0 CTeNneHb CBOOOIBI IPUXOMUTCS OJIMHAKOBAs KMHETHYeCKast dHeprust KT/2.
3. Ha r00yto crenens cBOOOIBI IPUXOMUTCSI OJMHAKOBAS MOTCHIHAIbHAs dHeprus KT/2.
4. Yucno cremneHeld CBOOOABI PaBHO KOJUYECTBY HE3aBUCUMBIX KOOPJMHAT, KOTOPHIMH MOXHO OITHCATh
COCTOSIHUE CHCTEMBI.
5. Her enuHCTBEHHOIO IPaBUIIBHOTO OTBETA.
3ananne 8. ®opmyina Q = AU siBasiercst popMy THPOBKOIi IePBOro HaYa/1a TEPMOTHHAMUKH /LTSI CIydast:

. I30XOPHOT'0 IpoIlecca;
. n300apHOro Mpomuecca;

. N30TEPMHYECKOT0 IpoIiecca;

. HECYILIECTBYIOLIET 0 MpoLecca;

. Het enuHCTBEHHOT O MPaBUIILHOTO OTBETA.

3ananue 9. YpaBHeHUEM COCTOSIHUSI H30TEPMUYECKOT0 MpoLecca siBJIseTcs:

gl B~ W N —

1. pT=const 2. pV=const 3. p/T=const 4./ T=const 5. Her eaumHCTBEHHOro MPaBUILHOTO
OTBeTA.
3aganue 10. Haiinute HempaBWIBHYIO (popMYy.Ty:
m 1 = i
1. p=nkT 2. pV =—RT 3.p=§nmv2 4.U=§M<T
y7i

5. Her enuHCTBEHHOIO IIPaBUIIBHOTO OTBETA.
3aganue 11. Haiinute HempaBWIBHYIO (popMy.Ty:

dQ 1 i+2
1.C=— 2.¢c. =¢C, +R 3. p==nmv 4, ¢, =
T p =Cy p 3 o

5. Het ennHCTBEHHOIO MIPaBUIIBHOTO OTBETA.
3aganue 12. Haiinnte npaBuiIbHYIO (hopMyy:

d i
1c, = 2.¢,=c, +R 3. p=IRT ¢ =1R
dT 2
5. Het eiMHCTBEHHOr 0 NPAaBUIBHOTO OTBETA.
3aganue 13. [I51 peaqbHBIX ra30B MOJISIPHAs TEMVI0EMKOCTh P MOCTOSTHHOM 00beMe ompeeisieTcs: popmyioi

C, =%R,me:

1. i — 9HCITO TOCTYTATEBHBIX CTEMEHEH CBOBOIBI

2. | — YMCII0 BpaIATEIBHBIX CTEIEHEN CBOOOIBI

3. | —CyMMa uHCIIa TOCTYMATENBHBIX, BpAlaTebHEIX M YABOSHHOTO KOJNMYECTBA KOJNEOATENBHBIX CTEMeHeH
CBOOOIBI

4. | — yncno xKonedaTenbHBIX CTENEHEN CBOOOIBI

5. Her ennHCTBEHHOT'0 TIPaBUIIHLHOTO OTBETA.
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3aganne 14. Onpegenure Maccy MOJIEKYJIbI Ia3a, MOJISAPHAs Macca KOTOpPoro paBHa 60 r/mons. Uncsio ABoraapo
NPUHATL paBHBIM 6%10%, nocTosinnyio Boabumana — 1,4*10%, yausepcaabHyIo ra3oByio HocTossHuyio — 8,31,

1.10% 2.10% 3.102% 4.10%
5. HeT eqMHCTBEHHOTO PaBUILHOTO OTBETA.

3aganne 15. B nzorepmuveckoM npounecce 00beM yseanuuniics B 2 pasa. Ilpu atom naBienue
1. yBenuumiock B 2 pasza
2. YMEHBIIMIOCH B 4 paza
3. yBenuumiIock B 4 pasza
4. yMEHBIIMIOCH B 2 pa3a
5. Her eanHCTBEHHOTO IPaBUIILHOI'O OTBETA.

Pa30Oupaemblii Ha KOIOKBHYMax (coOece10BaHUsAX) MaTeprail OTpakeH B BOIIPOCax
K KoJuTokBuyMaM. [IpuBenemM BOITPOCH K KOJUTOKBUYMY | MOTy IS

Bomnpocsl
K KOJLUIOKBUYMY Py0esKHOro KOHTpoJisi I moxysis
1o Kypcy «MexaHuka ¥ MoJIeKyJasipHas Gpusuka»
s 1 kypea cnequanasaoctu TI'P ®TU

Buiier comep:kuT 0MH TeopeTUYeckuii Bonpoc u 3agauy. MakcumajibHas ounenka — 10
0aJ1J10B.

1.IlorpemHoctn  gusmueckux wusmepenuid. Kiaccudukanus norpemHocTeil. BeposTHOCTS.
[TnoTHOCTE BepositHOocTH ((yHKIMS pacnpeneneHusi). Pacnpenenenune ['aycca u ero mapameTpsl.
JloBepuTENbHBIN HHTEPBAN U JOBEPUTENIbHASL BEPOATHOCTD.

2.IlorpemHoctu pusnyeckux u3MepeHnii. Manoe ducio n3mepennit. Pacnpenenenue CtprofeHTa.
Bribopounast mucnepcusi cpemHero apudmerudeckoro. IlpaBuia CIOXKEHUS CHCTEMAaTHUYECKOW H
cinydaiiHOUM norpemHocteld. [lorpentHoCcTi KOCBEHHBIX U3MEPEHU N

3.IlorpemHocT  Quznueckux usMepenuit. Ilopsmox aecTBuit mpu o0pabOTKEe pe3yabTaToB
U3MEpPEHUI.

4 Kunemaruka marepuasibHo Touku. Tpaekropus. [lyrs. [lepememenne. Cxkopocts. HanmpaBnenue
CKOPOCTH 110 OTHOIIEHUIO K TPACKTOPUH.

5.KuHemaTuka MaTepuaibHOM TOYKH. YCKOpeHHe. Pa3jokeHue TMOJHOTO YCKOPEHUsS Ha
TaHTeHIMAILHOE ¥ HOPMaJIbHOE YCKOPEHHUS.

6.KuHemaruka MartepuajbHOM TOYKH. YTJIOBasg CKOPOCTh M YIVIOBOE€ ycKopeHue. CBs3b MEXIY
YTJIOBBIMU U JIMHEWHBIMH XapaKTEPUCTUKAMU JIBUXKEHUSI.

7.Kunematuka MaTepuaqbHOW TOYKH. YCKOpPEHHE, CKOPOCTb U  IEpeMElIeHUue Ipu
paBHONIEPEMEHHOM JIBUKCHHH.

8. lunamuka matepuanbHoi Touku. Cuna. 1-1 u 3-i 3akonsl HetotoHa. Macca. Mmnynsc. Mmmynsc
cuibl. Paznuunsie popmynupoBku 2-ro 3akoHa HetoToHa.

9. Iunamuka MarepuanbHON TOYkHW. lIpuHumn oTHocurenbHOocTH ['anmmnes. Cuibl B MEXaHUKE:
IPaBUTALIMOHHOE B3aMMOJICHCTBHE, CUIa YIIPYTOCTH, CUJla TPEHHUS], CHJIa TSKECTH U BEC Tela.

10.Cuctema MarepuaiabHbBIX TOYEK. BHYTpEeHHUE M BHEIIHUE CHUJIbl. 3AKOH COXPaHEHUs MMITYJbCa
M30JIMPOBAHHOM CUCTEMBI.

11. PabGota cumbl. CBsi3b paboOThl W SHEPruu. MOIHOCTh. 3aKOH COXPAHEHUS MeEXaHWYeCcKo M
sHepruu. [lpeBpamenue sHepruu u3 oAHoro Bujga B apyroi. Ilpumepsl. Kunermueckass sHeprus
MOCTYNaTeNbHOTO ABMKeHUs. [loTeHInanbHas sHeprus ynpyro AepopMupoBaHHOTO Teja.

12. [loTeHumanbHas SHEPTUs B OJHOPOJHOM T0JI€ CHIIBI TSHKECTH.

13. AGCoroTHO ynpyruil 1 abCOMIOTHO HEYNPYTUid yaapsl (cToiakHOBeHus ). [IpeBpaienue snepruu
B IPOLIECCE CTOJKHOBEHMS. 3aKOHBI COXPAHEHHUs DHEPIMM M uMITyibca. CBS3b MEXKIY CKOPOCTSIMH
COYZIapSIOLINXCS Tell 10 U Nocie yaapa. Y ObUlb MeXaHUUECKOI SHEpriM B HEYIPYIOM yiape.

14. TlonsTue abconmoTHO TBepaoro Tena. [loctynaTensHoe, BpamaTelbHOE U MJI0CKOMapaieIbHOe
JBUKEHUS TBEPJOTO Tena. CBA3b MEX/1Y YIJIOBOM U JUMHEHHOM CKOPOCTSMU TOUEK TBEPAOIO TEa.
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15. Llentp uHepuun TBepaoro tena. CBsA3b KOOPAMHAT M MAacc TOYEK TBEPJOrO Tela B CHUCTEME
KOOpJMHAT, CBSI3aHHOHN ¢ LieHTpoM Macc. KoopauHaTsl LIEHTpa MHEpLUMU. 3aKOH ABMXKEHHUS LIEHTpa
MHEpLMH TBEPAOIO Tela.

16. MomeHT cuibl. 3aKOH JMHAMUKH BpalleHUs Tejla BOKPYr HEMOJBM)KHOM ocu. MOMEHT
UHEPLHH.

17. MoMeHT umIyibca. YpaBHEHUE MOMEHTOB (OTHOCUTEIBHO OCH). 3aKOH COXpPaHEHMs] MOMEHTa
HMITYJIbCA.

18. MomeHT wuMIyJbca W MOMEHT CHJIbl OTHOCHUTEIBHO TOYKH. YpaBHEHHE MOMEHTOB
(OTHOCHUTENBHO TOYKH).

19. Kunernueckast sHeprust Bpaiaromierocs tena. Pabora mo moBopoTy TBEpAOTO Tea.

20. Anasoruss MexAy MOCTYNAaTElIbHBIM JBUKEHUEM MAaTE€pPUAIbHOM TOUKM U BpalllaTeIbHbIM
JBUKEHHEM TBEPAOIO Tela.

21. Mowment unepuuu. Teopema I'toiirenca-Ilteitnepa.

22. T'apmonnueckue kojebanusi. Konebanusi MareMaTHyecKOro MasiTHUKa M Tpy3a Ha MPYKUHE.
VYpaBHeHMsI KOJIEOAHUN U UX PEILLIECHUsI.

23. Ousnueckwil MasTHUK. YpaBHEHUWE KojeOaHuii W ero pemeHue. [lpuBeaeHHas qiuHa
¢dusnveckoro mMasTHuka. OOpaTUMOCThH TOUKH TOJIBECA U IIEHTpa KayaHu# (0e3 10Ka3aTeabCTBa).

BOHpOCBI K 3K3aMCHY ABJISIOTCSA KOMHI/IJ’IHHI/IGI‘/JI BOIIPOCOB lull KOJIJIOKBUYMOB.

Bonpocsl k 3k3amMeHy
1o Kypcy «MexaHuKa ¥ MOJIeKyJasIpHast (PUIHKA»
s 1 kypea cnenuanasaoctu TT'P ®TU

Bujier conep:kuT 0JUMH TeopeTUYecKHid Bonpoc u 3agauy. MakcumajibHas onenka — 30
0aJL10B.

I.ITorpemHOoCcT  (pu3myeckux wu3MepeHuid. Krnaccudukamuss morpentHocteil.  BeposTHOCTS.
[TnoTHOCTE BepositHocTH ((yHKIMS pacnpeneneHus). Pacnpenenenue ['aycca u ero mapaMmeTpel.
JloBepUTENbHBIA NHTEPBAJI U I0BEPUTEIbHAS BEPOSITHOCTb.

2.IlorpemHocTu pusznyeckux u3MepeHunii. Maoe uuciio namepennit. Pacnpenenenue CtprojeHTa.
Brei6opounas aucnepcusi cpeanero apudmerndeckoro. IIpaBuia crnoxkeHHs cuCTeMaTHYEeCKOW U
cinydaiHOU nmorpemnocteld. [lorpentHocT KOCBEHHBIX U3MEPEHUM

3.IlorpemHocT  Quznueckux wusMepenuid. Ilopsmox aecTBuit nmpu o0pabOTKe pe3yabTaToB
U3MEpPEHUI.

4. Kunemaruka matepuanbHoil Touku. Tpaekropus. [lyrs. [lepemenienue. Ckopocts. Hanpasnenue
CKOPOCTH MO OTHOLIEHHUIO K TPAEKTOPHUHU.

5.Kunematuka wmaTepuaJbHOW TOYKU. YCKOpeHue. Pa3iokeHue mOJIHOTO YCKOpPEHHs Ha
TaHN€HLUHUAJIBHOE U HOPMAJIbHOE YCKOPEHUSI.

6.Kunematuka maTepuallbHOM TOUYKH. YTJOBas CKOPOCTb MU YrioBoe ycKopeHue. CBs3b MEXIy
YIJIOBBIMU U JINHEWHBIMU XapaKTEPUCTUKAMU JBUKEHUS.

7.Kunematnka MaTepHaIbHOM TOYKH. YCKOPEHHME, CKOPOCTb UM  IIEpEMEIEHUE IIpU
PaBHOIIEPEMEHHOM JBUKEHUU.

8. lunamuka matepuanbHoi Touku. Cuna. 1-i u 3-i 3akonsl HetotoHa. Macca. Umnynsc. Mmmynsc
cuibl. Paznuunsie popmynupoBku 2-ro 3akoHa HetoToHa.

9. uunamuka MarepuanbHOM TOYKU. IIpunuun otHocurenbHOcTH ["anunes. Cunbl B MEXaHUKE:
rpaBUTALMOHHOE B3aMMOJICHCTBUE, CUJIa YIPYTOCTH, CHJIa TPEHUS, CUJIa TSXKECTU U BEC Tena.

10.Cuctema MarepuanbHbIX TOYEK. BHYyTpeHHUE M BHEIIHUE CUJIbl. 3aKOH COXPaHEHUs MUMITYJbCa
M30JIMPOBAHHON CUCTEMBI.

11. Pabota cumbl. CBsi3b paboOThl W JHEPrUU. MOIIHOCTh. 3aKOH COXpAaHEHHS MEXaHHUYECKOM
sHepruu. [lpeBpamienue sHepruu w3 oAHoro Bujga B apyroi. Ilpumepsl. Kunermueckass sHeprus
MOCTYNATeNbHOTO ABIKeHUs. [loTeHInanbpHas sHeprus ynpyro aeopMupoBaHHOTO Teja.
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12. IloTeHumanbHast SHEPrusl B OJTHOPOIHOM I10JI€ CUJIbI TSXKECTH.

13. AGcoFOTHO yrpyruii 1 aOCOIIOTHO HEYNPYTruid yaapsl (croiakHoBerwus ). [IpeBpanienne sHeprun
B IIPOILIECCE CTOJIKHOBEHMs. 3aKOHBI COXPAHEHHUS PHEPIHMM M uMIlyibca. CBs3b MEXKIY CKOPOCTSIMH
CoyAapsoLIMXcs Tel J10 U Mociie yaapa. Y Obulb MEXaHUUYECKON S3HEPTUU B HEYIIPYIOM yJape.

14. Tlonsitue abcomoTHO TBepaoro Tena. [locTynaTenbHoe, BpalaTelIbHOe U TIOCKOMAPAIIICIIBHOE
JBUKEHUS TBEpAOro Tena. CBs3b MEXy YIJI0BOU U JIMHEHHOM CKOPOCTAMHU TOUYEK TBEPIOTO TeEa.

15. Lentp uHepuuu TBepaoro tena. CBsA3b KOOPAMHAT W MAacc TOYEK TBEPJOrO Teja B CHCTEME
KOOpJMHAT, CBSI3aHHOM ¢ LeHTpoM Macc. KoopauHathl LeHTpa MHEpUUU. 3aKOH JBUYKEHUS LIEHTpa
WHEPLMH TBEPAOIO Tela.

16. MoMmeHT cuibl. 3aKOH JUHAMUKH BpalleHUs Tejla BOKPYr HEMOJBWKHONW Och. MOMEHT
WHEPIUU.

17. MoMeHT umnysbca. YpaBHEHUE MOMEHTOB (OTHOCUTENIBLHO OCH). 3aKOH COXpaHEHHUS MOMEHTa
HMITYJIbCa.

18. MomeHT wuMIylIbca W MOMEHT CHJIbl OTHOCHUTEIBHO TOYKH. YpaBHEHHE MOMEHTOB
(OTHOCHUTENBHO TOYKH).

19. Kunetnueckast sHEprust Bpaiaromierocs Tena. Pabora mo moBopoTy TBEPAOTO Tea.

20. AHamorusi MEXay TOCTYNATeIbHBIM JBWKEHHEM MaTepuajbHON TOYKM M BpaIlaTEeIbHBIM
JBUKEHHEM TBEPAOTO Tela.

21. MomenT unepuuu. Teopema I'roitirenca-1Ireiinepa.

22. T'apmonndeckue kojeOanusi. Konebanusi MareMaTHYecKOro MasiTHUKA M Tpy3a Ha TMPYKHUHE.
VYpaBHeHUsI KOJIEOAHUN U UX PELIeHUsI.

23. Ousnueckwii MasTHUK. YpaBHEHHE KoJeOaHwii u ero pemenune. [lpuBeneHHas IMHA
¢buzmveckoro MasTHuKa. OOpaTUMOCThH TOUKH TIOJIBECA U IIEHTpa KayaHu# (06e3 J0Ka3aTeIbCTBa).

24 MonexkynsipHO-KMHETUYECKUE MpecTaBlieHus. Moenpb uaeaabHoro raza. Makpockonmu4eckue

MapaMeTpbl. 3aJaHue TEMIIEPATYPHOU IIKAJIbI.

25. OnbITHBIC 3aKOHBI HJICATTHFHOTO Ta3a (YpaBHEHUS COCTOSHUS U30IPOIIECCOB). Y paBHEHNE

Knaneiipona. YpaBaenue MenneneeBa-Kianeiipona.

26.0cHOBHOE YpaBHEHHE MOJIEKYIISIPHO-KHHETUYECKON TeOpUH (ypaBHEHHE KHHETUYECKON TEOPUHU

JUTSI TaBJICHHUS ).

27. 3akon JlanpToHa. Teopema 0 paBHOpacpeAeICHIUH SHEPTUU IO CTENEHSIM CBOOOIBI.

28. IlepBoe Hauano TepMOAMHAMUKH. YacTHBIE CiIydan MEPBOro Havyala i pa3inyHbIX

MIPOLIECCOB.

29. BHyTpeHHsIsl SHEPTUs U TEIUIOEMKOCTh ra3a. TernaoeMKoCTH IPpU MOCTOSSHHOM 00beMe U

MOCTOSIHHOM JIaBJI€HUHU. Y paBHEeHHE Maiiepa.

30. AnnabaTuuecKkuit mporecc.

31. [TonuTponuyecKuii mpoiecc.

32. PaboTa raza B MOJIMTPOITUYECKOM, aInadaTUYECKOM U M30TEPMUYECKOM IIpOIECcCax.

33. Pacnpenenenue Makcsemnna. HauBeposiTHeiias ckopocTs. CpeHsisi CKOPOCTb.

CpennekBapaTHieckas CKOPOCTb.

34. bapometrpuueckas hopmyra.

35. Pacnpenenenue bonbiiMana. O0beAnHEHHBIH 3ak0oH MakcBeria-bobiMana.

36. PeanbHble ra3sl. YpaBHeHue Ban-nep-Baanbca.

37. N3otepmbl Ban-nep-Baanbca.

38. DkcnepumeHTanbHbIe U30TEpMBI. KpuTndeckas temnepatypa. @a3oBblii nepexoa. @a3oBbie

JarpamMMBbl.

39. BHyTpeHHsIsl SJHEPTUs U TEIIOEMKOCTh PEallbHOTO Tasa.

40. KI1/] TenmoBoii mamwuHbl. || Hadano TepMoAMHAMUKH.

41. [ukn Kapuo. KITJI nukna Kapsro.

42. TepMoAMHAMUYeCKas IIKalla TeMIepaTyp.

43. HepaBenctBo Krnaysuyca.

44. DuTponus.

45. Teopema Hepcra (11l Hawano TepMoIuHAMUKY).

46. DHTpOIUS UJICAIbHOTO Ta3a.
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IIpumep 3x3aMeHAlHOHHOT 0 OUJIeTa

MuHHCTEPCTBO HAayKU U BhIciIero oOpa3oBanus Poccuiickoit denepannu
OI'BOY BO «bamkupckuii rocyjapCTBEHHbIN YHUBEPCUTET»
OU3NKO-TEXHUYECKUI MTHCTUTYT
Kadenpa obmreii puzuku

3K3AMEHAIIMOHHBIN BUJIET Ne 1

no AucuuIInue «Pusuka (pazgesa «MexaHuKAa M MOJIEKYJIsIpHas Guznkar»)»
Crermansaocts  21.05.03. «TexHOJI0THS T€0JOTMYECKON pa3BEIKI
Crnennanusanus «l eodr3nueckue METOALI NCCIEI0BAHUS CKBAXKIHY

Bomnpoc 1 (10 6anaoB). [lorpemnoctu guiznueckux udmepenuit. Knaccuduxarms
HOTPEIIHOCTEN. BeposiTHOCTS. [InoTHOCTH BEPOSITHOCTU (pynxus
pacnpenenenusi). Pacnpenenenue I'aycca u ero mnapamerpsl. JloBepuTenbHBIM
MHTEPBA U JOBEPUTETIbHASI BEPOSITHOCTD.

Bomnpoc 2 (10 6aagnos). [{ukn Kapuo. KIT/] nukina Kapho.

3amaya (10 6auasoB). Touka IBUKETCS B TUIOCKOCTH Xy IO 3aKOHY X=A-sinat,
y=A-(l-cosat), TIe¢ A U @ - TIOJIOKUTEJIbHBIE MOCTOsTHHBIE. HaiiTu:

a) 0yTh S, IPOXOJUMBIM TOUKOMW 3a BpeEMS 7 ;

0) yros MeXJ1y CKOPOCTbIO U YCKOPEHUEM TOUKH.

«YTBEPKIAO)»

P

3aBenyromuii kadenpoit ' M.X.banamnanos

B pamkax wucmnonp3oBaHUsST MOIYJIbHO-PEHTHHTOBOM CHCTEMbl OOyYEHHS M OILICHKHU
yCIEBAEMOCTH CTYACHTOB HWTOrOBasi OIIGHKAa 3HAHWUW CTyJEHTAa IO JUCIUIUIMHE
MIPOU3BOJIUTCS 10 CyMMe 0aJuIoB, MOMYYSHHBIX B PAMKaX TEKYIIEro U pyOeKHOT0 KOHTPOJIS
3HAaHW, YMEHHUI 1 HABBIKOB B T€YEHHE CEMeCTpa, M 0aNIOB, OJYyUYEHHBIX HA IK3aMEHE.

3a paboTy B cemecTpe CTyAEHT mnoiydaer 10 70 GaiyioB 3a BBINOJHEHHE 3aJaHUA B
pamMKax TEeKylIero u pyOeXHOro KOHTPOJS U JOMOJHUTENBbHO 10 10 6aiioB 3a pe3yiabTaThl
ydacTusi B OJIMMITMAJIC CTYACHTOB Mo obmiel ¢usuke. s momycka K SK3aMeHY CTYIEHT
JIOJKEH HaOpaTh B ceMecTpe He MeHee 35 0asuioB.

MakcumanbHOE KOJIMYECTBO 0alioB, MOJYy4yaeMOe CTYJIEHTOM Ha 3K3aMEHE, COCTaBJISET
30 6amnos.

[TepeBon omenku u3 100-0aymbHON B YETHIPEXOAIBHYIO MPOU3BOJUTCS CIEIYIOIIIM
obpazom:

- omiiuHO — OT 80 110 110 6anmoB (Bxirodast 10 moompuTenbHbIX 0aIIoB);
- xoporto — ot 60 10 79 6aoB;

- YAOBJETBOPHUTEIHHO — OT 45 110 59 6anos;

- HEYJIOBJIETBOPHUTEIILHO — MeHee 45 OallyioB.
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Kputepuu oneHHBaHHUA 0TBETA HA IK3aMeEHe:

MakcumanbHas orieHka — 30 0anioB CKIaAbIBACTCS U3 OLICHKU 32 OTBET Ha TEOPETUUYECKUE
BOIIPOCHI Omiera (IBa BOMpOCa OIEHWUBAIOTCS MakcUMalbHO 10 10 OaymmoB Kaxapli) u
olleHKH 3a pemieHue 3agaun (10 Oamos).

3a oTBeTHI HA BONPOCHI OMJIETA BHICTABJISIETCS

- 15-20 6anqoB, eciu CTYACHT Jaj TIOJNHBIC, pa3BEpHYThIE OTBETHI Ha BCE
TEOPETUICCKUE BOIMPOCH OMieTa, MPOJESMOHCTPUPOBAT 3HAHUE (POPMYJ, TEPMUHOJIOTHH,
MOHWMaHue (HU3MYECKOW CYTH SIBICHUH M DKCIEPUMEHTOB, YMEHHE TOCIEIAOBATEIHLHO U
JIOTUYHO OTBEYATh HA BOMPOCH! OMiieTa B 00beMe peKOMEHI0BAaHHOH JuTepaTypbl. CTyACHT
0e3 3aTpyJHCHHIA OTBETWJI Ha YTOYHSIOIIME BOIPOCHI IPEMNoJaBareis IO MaTepuajiam
ounera.

- 10-14 6anjioB BBICTABISIETCS CTYACHTY, €CJIIM CTYJEHT pacKpbul 0e3 Cephe3HBIX
omuOOK 00a TEOpeTUYECKUX BOMPOCA, OJHAKO TMOKazan mpobensl B 3HaHusIX 20-25%
oObema Ouneta. He Ha Bce yTouHSIONMME BONPOCHI OBLIN IaHBI KOPPEKTHBIC OTBETHI.

- 5-9 GannoB BBICTaBIsAETCS CTYACHTY, €CIM JIaHbI OTBETHI Ha 00a TEOPETUUYECKHUX
Bonpoca B oOwveme 35-50% ot momHOro otBera. CTYISHTOM JOIMYIIEHO HECKOJIBKO
CYIIIECTBEHHBIX OIMMOOK B TOJKOBAHWU OCHOBHBIX IOHSATHH, 3aKOHOB U (JOPMYJI, ONTUCAHUU
OCHOBHBIX JKcrepuMeHTOB. CTyJeHT He JaeT YJJAOBJICTBOPUTEIBHBIX OTBETOB Ha
YTOYHSIONTUE BOTIPOCHI IO OUJICTY.

- 1-4 6anna BBICTABISICTCS CTYJICHTY, €CIIM OTBET HAa TEOPCTHYCCKHE BOIPOCHI
CBUJICTCIIBCTBYET O HEIMOHMMAHWW M KpailHe HENOJHOM 3HAHMHM OCHOBHBIX TOHSITHA,
3aKOHOB M OKCIIEPUMEHTOB, WJIM TIIOJHOCTBIO OTCYTCTBYET OTBET Ha OJWH BOIIPOC, H
JOMYIIEHbl Cephe3Hble OMMUOKM ¥ Tpolenbl Tpu OTBeTe Ha BTOpoW Bompoc. Ha
YTOYHSIONIME BOMPOCHI 1O OWJIETy HE IMOJIydeHBbl OTBETHI WJIM OTBEThI Ha HUX B KOPHE
OIHUOOYHBI.

3a pelieHne 3a1a4M HA IK3aMeHe BbICTABJISETCS:

- 10 GamioB, eciu 3a/1a4a perieHa MOJTHOCTBIO M 0e3 3aMevaHui;

- 8-9 GamoB, ecnu 3agada pelieHa MOJHOCTHI0, HO €CTh HEOOJNBIINE HEJI0YCThl WIIH
HECYIIECTBEHHAs ONTMOKA B YHCICHHBIX pacdeTax WM MPeoOpa3oBaHUIX;

- 6-7 OamwioB, eciM BCE HCXOIHBIC TIOJOXKCHHS TEOPUU W JIOTHYCCKUE BBIBOIIBI
3amycaHbl BEpPHO, HO MPEoOpa3oBaHUs HE 3aKOHYCHBI WM B MPEOOpPA30BAHUIX JIOMYyIICHA
OIIINOKA;

- 4-5 OayoB, eClM B HMCXOJIHBIX YPAaBHCHUSAX WM B HJICC PCIICHUS JOIMYIICHA
Cepbe3Hasl OIMOKa, YTO MPHBEIO K HEBEPHOMY pe3yJbTaTy WJIH OTCYTCTBYET OIHO W3
HEOOXOJMMBIX  WCXOMHBIX  ypaBHEHWH, OJHAKO  BBHIMOJHEHBI  TpeoOpa3oBaHuUs,
HaTpaBJICHHBIC HA MTOJTyYCHUE OTBETA;

- 3 Oamra, ecmu OTCYTCTBYET JIBa HMCXOJHBIX YpPaBHEHHUS M3 TPEX WU YETHIPEX
HEOOXOJMMBIX, HWJIM JOIyIleHa Trpy0Oas ommMOKa, CBUACTEIBCTBYIONIAS O HEMIOHUMAaHHUU
yCIIOBUS 33/1a4¥, OJTHAKO MPUCYTCTBYIOT BEPHBIC IOTUYECKUE PACCYKACHUS, UJIEs PEIICHHUSI,
YaCTUYHO TIPaBUJIbHBIC JICHCTBUS, HAIIPaBJICHHBIC HA MTOJIyYCHUE OTBETA;

- 1-2 Gamna, ecnu ecTh MPABUIIBHO 3alMCAHHOE OJHO WJIM JIBA MCXOJIHBIX TOJIOKEHUS
TEOPUHU WJIU UJIes PEIICHHUS], HO HE CIICIAaHO HUKAKUX JCUCTBUM JIJIS TIOJTyUeHUsI OTBETA;

- 0 6a;I0B — pelIeHUue OTCYTCTBYET WIIH MOJTHOCTHIO OMIMO0YHO.

Jna cmyoenmoe 3aounoli hopmbl 00yYeHUSs UCHONBLIYEMCs MOM JHce CAMbLlL
KOMNJIEKM 3K3AMEHAYUOHHBIX Ouemos. OOHAKO 88Uy OMCYMCMBUs OANTbHO-PEUmMuH080U
cucmembl  Kpumepuu  OYEeHUBAHUs HA IK3AMeHe OMAUYAIOMCs  Om  YKA3AHHbIX.
Coomeemcmsyowue noxazamenu 01 3A04HOU Popmbl 00yUeHUs. npueedeHsbl 6 nyHKme 7

«Ocobennocmu npeno0agarust OUCYUNIUHBL i CHYOEHMO8 3A04UHOU (hopMbL 00YUeHUS Y.
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3auemnan KOHMpPOJabHAA padoma

VY4eOHbIM I1aHOM 10 pazfeny «MexaHuKa U MOJEKYJIsIpHas pU3MKa» JIJs IPOBEPKHU
YPOBHSI OCBOEHMSI HEOOXOJUMBIX KOMIIETEHLUHMH NpPeSyCMOTpPEHa KOHTpOJbHas paboTa,
KOTOpass MMEET CTAaTyC HWTOTOBOM, 3a4€THOM KOHTPOJBHOW pabOThl MO MPaKTUYECKUM
3aHATUSM (pelieHue 3ahad). DBelmonHeHwe 3TOMl KOHTPOJBHONW paboOThl  SABIAETCA
00s13aTeNbHBIM yCIIOBUEM JONycka K »Kk3aMmeHy. KoHTponbHas paboTa COAEpXKUT [IBE
3amauu, BpeMs BeinoigHeHus 90 munyT. Permenune onHo# 3anauun orieHuBaercs B 50 0amios.

[Ipumep BapuaHTa 3a4€THON KOHTPOJIBHOM pabOTHI.

3adeTHasi KOHTPOJIbHAs padoTa 1Mo pasaeay
«MexaHuka 1 MoJIeKyJIsApHas Gpu3uKa»
Bapmuanr 1.

3agaua 1. Teepioe Tesno BpamaeTcs BOKPYT HEMOABIKHOI OCH TI0 3aKoHy @ =at —bt®, rae a=6
pan/c, b=2pan/c’. Haiitu cpemHue 3HAYeHHs YTIOBOW CKOPOCTH W YIJIOBOTO YCKOPEHHS 3a
MIPOMEXYTOK BpeMeHH OT t =0 10 OCTAaHOBKH.

3agaua 2. Kakoe koiMuecTBO TeIula HaJ0 COOOUIUTH a30Ty MpH HM300apUYECKOM HarpeBaHUU,
4T00BI ra3 coepummn padory A= 2,0 /[owc?

Kpurepun onieHuBaHus 3a7a4 3a4€THON KOHTPOJIBHOM paboTHI:

- 40-50 GamioB BBICTABISETCS CTYACHTY, CCIIN IPCACTABJICHO IIOJIHOC PCHICHUC 3ala4u,
KOTOpPOC MOKET COACPKATH MCJIIKHUC HCTOYHOCTH HIIM HCAOCTATOYHYIO aApryMCHTALIUIO
raroB pCIICHUA,

- 30-40 OamioB BBICTABISIETCS CTYACHTY, €CJIIM TNPU BEPHOM pEIICHHH B OOIEM BHJE
JIONyIIeHa OIMOKa B YHCIOBBIX pacueTax WM TpHU MPaBUILHOM OTBETE OIYIICHBI
HEKOTOpBIE MPOMEKYTOUYHBIC ATAlbl PEIICHUS WU JOMYyIeHa HEMPUHIIUIHUATIbHAS OlINOKa
B UCXOJHBIX YPaBHEHUSX;

- 20-30 OamioB BBICTABISETCS CTYIEHTY, €CIIM OTCYTCTBYET OJHO U3 HEOOXOIMMBIX
MCXOJHBIX YPaBHEHUI WU JOMyIeHa MPUHIIMITUATBHAS OMINOKA B UCXOJHBIX YPABHEHUSX,
HO TPUCYTCTBYIOT MpaBUJIbHBIE PACCYKIIEHUS U JCWCTBUS, HAIIPABJICHHBIC HA TOJIyYCHUE
OTBETA;

- 10-20 GansoB BBICTABISETCS CTYJEHTY, €CIM BEPHO 3alKCaHa TOJIBKO YaCTh HEOOXOIMMBIX
UCXOJHBIX ypaBHEHHH, TIPU OSTOM OTCYTCTBYIOT Kakue-muOo MaTeMaTHYECKHe
npeoOpa3oBaHMsl, HAMPABICHHBIC HA MOJIyYeHUE OTBETA WIIM OHH OIIHMOOYHBI;

- 0 OayuIOB CcTaBUTCS IIpu OTCYTCTBHMHU OTBCTA WJIM IIPHU IMOJIHOCTBIO HCBCPHOM OTBCTC WU
Korga peuicHue HE COOTBETCTBYCT YCIOBHIO 3a1a4H.
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Kpurepun oueHuBaHusl OCBOCHHSI KOMIIETEHIMI MO 3a4€THON KOHTPOJIbHOU padoTe

Komne- Kpurepuu
ransl TCHIIUN OLICHUBAHUA
Pe3yibTaThl 00y4eHHust
O0CBOCHUA «HEe
«3a4TEHO»
3a4YTEHO0»
2-it oranm | YMETB:
HpI/IMeHSITI) H3yquHBIC IIOHATHS U 3aKOHBI K HK'13
N Ly— PEIICHUIO THUIIOBBIX 3a]1a4 110 BCEM pa3jieiiaM [ICK-2 ’1 He ymeer VYmeer
Kypca, CBOOOIHO MCITOIB3YS TPH 3TOM e
HEOOXOMMBII MaTeMaTHYCCKUH anmapaT
B Th:
ane 1K-13,
HaBBIKAMU pELIECHUs YCI0XKHEHHBIX 3a7a4 [ICK-2.1 He Bnaneet Bnaneer
3 I>'I STar B HCTUIITUYHBIX CHTyaHHHX T&
Baanern:
B OCHOBHBIMHU 3JICMCHTaAMU SHCMCHTapHOﬁ
aze MaTEMaTUYECKOU KYJIbTYpbl B IPUMEHEHUHU
Hue K 3aj1a4aM 00mIel Gpu3nKu I1K-13,
HAaBbI- Y . He Bimameer Bmaneer
(mompazymesaromieii ucnonbs3oBanue 3Hanmii | [[CK-2.1
KaMHnu
a muddepeHnnaaTb,HOr0 U HHTErPaILHOTO
HWCUUCIICHUM, CKaJIIPHON ¥ BEKTOPHOM
anrebp)

Kpurepusimu orieHuBaHusS OCBOCHHUSI KOMIIETEHIIUN CITy>KaT Oasiibl, TOJyYeHHBIC 3a
BBITIOJIHEHHUE 3a4€THOM KOHTPOJIbHOM paboThl. Kakmoe u3 nByx 3amaHuii oneHuBaercs B 50
OaJIsI0B, MakCUMasbHas CyMMapHas OLIEHKa 32 KOHTPOJIbHYI0 padoty -100 6amos.

[Ikana nepeBojia CyMMapHOTO 6ajuia B IByXypPOBHEBYIO OLICHKY:

- 0-59 0aJu10B — «HE 3a4TEHO»
- 60-100 0a/LTIOB — «3aYTEHO.

KpOMe UTOIOBOM 3a4ETHOM KOHTpOHBHOﬁ pa60TBI B Ka4YCCTBC OLCHOYHBLIX CpPCIACTB
OCBOCHMS KOMIICTCHIIUHI IPUMCHAIOTCA TAKIKC KOHTPOJIbHBIC pa60TBI 110 OTACJIbHBIM
MOAYJISIM U TCMaM IIPOIrpaMMBI.
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3agaHus 1/ OLCHUBAHUA OCBOCHHMS KOMIIOHEHTA «yMEHUI»
KOMIIETEHUHMH (KAaTeropusi <yMeTb»)

JInsi OLleHMBaHMST OCBOCHMS KOMIIOHEHTA «YMEHHMID» KOMIIETECHUMUN HCIIOIb3YIOTCS
MPEXJIE BCEr0 KOHTPOJIBHBIE MAaTepUalbl MO PEIIEHUIO 3a1ad: 3aJadyd B Owujerax K
KOJUIOKBUYMaM M 3K3aMEHY M MaTepHalibl IByX (IO YUCITY MOJyJiel) KOHTPOJIbHBIX PadoT.
B xaxmoin KP crygenTtam mnpemaraercss mo 2 3aJadyd HMHAMBHAYAJIBHOTO BapUaHTA,
KOMIUIEKT K kaxoil KP cogepxut 50 6mneros. [IpuBenem npumep BapuanTa KOHTPOJIbHBIX
pabor.

KoutpoasHas padora Nel (monyas I). BapuanT 11.

3agaua 1 (5 6aa0B). TBepioe TeNo BpalaeTcs BOKPYT HEMOABMKHOM ocH o 3aKkoHy ¢ = at —bt®,
rie a=6 pan/c, b =2 pam/c®. HaiiTu cpeqHue 3HAYEHHS YIIOBOH CKOPOCTH M YTIIOBOTO YCKOPEHHUS
3a MPOMEXYTOK BpeMeHH OT t =0 /10 OCTaHOBKH.

3anaua 2 (5 6amioB). Ha nokosuryrocs yactuiry Mmaccbl M B MOMEHT t =0 Hayana JeiCcTBOBATh
CHITa, 3aBHCSINAS OT BpeMeHH t 1o 3akony F =bt(z —t), rae b - mOCTOSHHBI BeKTOp, T - BpeMs, B

TEUYEHHUE KOTOPOTo JEUCTBYET NaHHas cuia. Haittu:
a) UMITYJIbC YaCTHUIIBI TOCIe OKOHYAHUS JEMCTBUS CUITBL;
0) myTh, IPONJCHHBIN YaCcTUIIEH 3a BpeMsl IEHCTBUS CHIIBI.

OnucaHue MeTOIMKH OLIEHUBAHUA 32/1a4 KOHTPOJIBLHBIX PadoT:
- 10 GayyioB BBICTABIAETCS CTYJICHTY, €CIIH 3aa4a perieHa aOCoMOTHO BEPHO;

- 7-9 06anioB BBICTABISETCS CTYAEHTY, €CIM IMPU BEPHOM pEIIEHWH B OOIIEM BHJIE
JIONyIIeHa OIMOKa B YHCIOBBIX pacueTax WIM MpH TMPaBHWIBHOM OTBETE OMYIIEHBI
HEKOTOpBIE MPOMEKYTOUYHBIE ATAlbl PEIICHUS WU JOMYyIeHa HEMPUHIIUIHUATIbHAS OIINOKa
B UCXOJHBIX YPAaBHEHUSX;

- 5-6 6ayI0B BBICTABIISACTCA CTYACHTY, €CJIM OTCYTCTBYET OJHO U3 HEOOXOAUMBIX UCXOJAHBIX
yYpaBHEHHI WU JOMyIIeHA MPUHIMIHAIbHAS OIMHOKAa B KMCXOJHBIX YpaBHEHHSX, HO
MPUCYTCTBYIOT TpaBUJIbHBIE PACCYXKACHHUS M JICUCTBHsI, HANpaBJICHHbICE Ha TMOJIyYCHUE
OTBeTa (3a/1a4a perieHa HarmoJOBUHY);

- 2-4 OGamta BBICTABIIICTCS CTYACHTY, €CJIM BCPHO 3allMCaHa TOJIbBKO 4YaCTb HGO6X0,Z[I/IMBIX
HCXOAHBIX ypaBHeHHﬁ, IIpu 9TOM OTCYTCTBYIOT KakHe-I11u00 MaTEMAaTHYCCKHEC
Hp606p330BaHI/IH, HaIIPaBJICHHLIC HA IIOJIYYCHHUC OTBCTA UJIM OHU OIITNOOYHEI.

0 GamnoB craBHTCA IIpu OTCYTCTBHUH OTBCTA WJIM IIPH ITOJHOCTHIO HCBCPHOM OTBCTC, HUIIN
Korga OTBET HC COOTBCTCTBYCT YCIOBUIO 3a/la4H.

s cmyoenmos 3a0uyHoOU hopmbl 00VueHUs YUeOHbIM NIAHOM 3ANIAHUPOBAHA
3auemHas KOHMPOAbHAs paboma no pazoeny «Mexanuka u monekyiapHas Guzuxay.
Ilpumeper 3a0anuti u Kpumepuu oyenku npugeoenvl 6 nynkme 7 «QOcobenHocmu
npenooasanus OUCYUNIUHbL OJIsL CIYOEeHMO8 3A0YHOU opMbl 0OVUEHUS ).
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3ajaHusa 1J19 OEHUBAHUS OCBOEHHUS «1eITEJIbHOCTHOI0» KOMIIOHEHTA
KOMIIETEHIMH (KATeropusi «BJIaJAeTh»)

JIns  OuEHHMBaHHWS OCBOCHHS «JIESITEIbHOCTHOT0» KOMIIOHEHTAa KOMIIETEHIINI
WCIIONB3YIOTCST HamboJsiee pa3sHOOOpa3HbI HAOOpP OIICHOYHBIX CPEJICTB. ITO BIIOJIHE
o0bsacarMoO. Beap mius onenku snemenTa Bl xommerennuu IMK-13 (Bragenue ocHOBHBIMU
JIIEMEHTaMH MAaTEMaTHYeCKOW KyJIbTyphl B TPHUMEHEHHH K 3ajadaM oOmed (u3uku
(mogpa3ymMeBaroIiell MCIoJIb30BaHue 3HAHUHN AU (hepeHHaTbHOTO U HHTETPATbHOTO NCYHCIICHUH,
CKAJIIPHON M BEKTOPHOW anredp, muddepeHInaIbHbIX U WHTETPAIbHBIX YpaBHEHHUH, TEH30PHOTO
aHaIM3a, a TaKKE TEOPHU BEPOATHOCTEH M MAaTeMaTHYeCKOM CTaTUCTHKH)), 3JeMeHTa Bl
komnereHun OK-1 (Bianenne HaBbikamMu paboThl ¢ y4eOHOM JIUTEPATYpO 1Mo 00IIel (HU3HKE,
HaBbIKaMU oTOOpa u 0O0paboTKM HH(OpPMALMU U3 PA3JIUYHBIX HCTOYHUKOB (Yy4eOHUKH,
CTPAaBOYHHUKH, B TOM YHCJIE IEKTPOHHBIC, MHTEPHET-PECYPCHI), BIAAECTh METOJAMHU UCIIOIH30BAHUS
crpaBo4HbIX MarepuanoB) win kommonenrom B3 kommerenmuu IICK-2.1 (Bmamets ocHoBammu
(U3MYECKOTO MBIIUIEHUS M CUCTEMON 0a30BbIX (yHIAMEHTAJbHBIX MOHSTUH oOmel (u3uKy;
BJIQJIETh DJIEMEHTAMH [EIFHOW €CTeCTBEHHOHAYYHOH KapTHHBI MHpPa, OCO3HABATH OPraHUYECKYIO
CBSI3b (PM3UKM W JPYTUX ECTECTBEHHBIX HAayK) COBEPIICHHO HEIOCTATOYHO CTaHAAPTHBIX
OIICHOYHBIX CPEJICTB B BUJIE OMJIETOB KOJJIOKBUYMOB M DK3aMeHa.

Tak 11 OUEHKM YPOBHS MATEMAaTUYECKOM KYJBbTYpPbl MCIIOJb3YETCS, HAIPUMED,
«MaTeMaTuyeckas» 4YacTh TecTtal, B Ha3BaHUM KOTOPOTO COJIEPKUTCS KPACHOPEUMBOE
COYETAHUE «MATEMAaTUYECKOE BBEICHUEY.

BAPHUAHT 1. Tect Nel pis Tekyumero KoOHTpoJs (MoayJb I).
TeMbl: TeopHsi MOTPENIHOCTEI; MaTeMaTH4YeCKOe BBeleHHE;
KMHEMAaTHKAa MATePHAIbLHOI TOYKH.

3ananue 1. BoiOepuTe npaBuiibHOE YTBEpPKIEHHE:
1. IpsiMble M3MepeHHsT BBIIOIHAIOTCS HEIIOCPEICTBEHHO CPAaBHEHHEM C JTAJIOHOM (SIMHHLEH M3MEpeHus), a
KOCBEHHBIE OIPEENAIOTCS C HOMOLIBIO H3MEPUTENBHOI0 Ipuoopa.
2. IlpsMBIMH Ha3BIBAIOTCS M3MEPEHHA, NPH KOTOPHIX YHCICHHbIE 3HAYCHHS H3MepseMOil BEIHYUHEI
ONpeNeNAI0TCS HEIOCPEACTBEHHO IIyTeM CPAaBHEHHMS C SAMHHULIEH H3MEPEHNUS MM C IOMOLIBIO H3MEPUTEILHOTO
mpudopa.
3. OnHy ¥ Ty e (QU3MYECKYI0 BEIMYMHY BCETa MOXKHO ONPENEIUTh KaK ¢ MOMOIIBIO IPSIMOro H3MEpEHHs,
TaK M C HIOMOIIBIO0 KOCBEHHOT'O U3MEPEHHSL.
4. Besikast ¢pusuyeckasi BEIMYMHA MOXKET OBITh OIpeleieHa MIM TOJNBKO HPSAMBIM H3MEPEHHEM, WIH TOJIBKO
KOCBEHHBIM.
5. Het ennHCTBEHHOIO MIPaBUIIBHOTO OTBETA.

3ananme 2. BoiOepuTte npaBuibHOE YTBepKICHHE:
1.C nmomomipro GyHKIIUN pacnpeAe’eHus MOKHO TONXYYHUTh BEPOSTHOCTD TONYYEHHS Pe3ylbTaTa M3 KaKoro-
HUOY/Ib UHTEPBAJIa, HO HENB3S IMOMYIUTh BEPOSITHOCT TIONYUYCHUS! KOHKPETHOTO Pe3yabTaTa H3MEPEHHS.
2. IInoTHOCTB BEPOATHOCTU — 3TO (PYHKITUS pacIpeieeH s, IelleHHasi Ha KOJMYECTBO H3MEPEHHU B CEPHH.
3. Ha mpaktuke QpyHKIUIO pacnpeaesieHus ONy4aroT IKCIIEPUMEHTATLHO M3 TUCTOIPAMMBI, MTOCIIEI0BATEILHO
HCTIONB3Ys O0Jee TOYHBIE MHCTPYMEHTH U HapaIIUBasi KOTMIECTBO M3MEPEHHH.
4. HopmupoBKoO# (yHKITUH paclpeelIeHs] HA3bIBASTCS pacdeT HHTErpaja OT Hee B OECKOHEUHBIX Tpe/ernax.
5. Het ennHCTBEHHOIO MPaBUIIBHOTO OTBETA.

3aganue 3. Kak yMeHbIINTD CJIYYalHYI0 IOTPEIIHOCTD ?
1. YMeHBIINTS CITy4aliHyIO MOTPEIIHOCTE HEBO3MOXKHO.
2.MOXHO YMEHBIIUTh CIIy4ailHyI0 IOIPEIIHOCTh, HCKIIOYUB BO3JEHCTBUE HAa pe3yabTal M3MEPEHHs
CUCTEMAaTHYECKOM.
3.MOXHO YMEHBUIUTD CIy4aiiHyIO IIOIPELIHOCTD, UCIIONb3Ys Oojlee COBEpIlEeHHbIE, O0Iee TOUHbIE, IPUOOPBI.
4. YMEHBIINTb CIIy4aiiHyI0 IOIPEUIHOCTD MOXKHO, YBEIUIHUBas KOIMIECTBO U3MEPEHU.
5. Her equHCTBEHHOr0 IPaBUIILHOI'O OTBETA.
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3aganue 4. Kak m3MeHMTCSI BHJ KPHBOH pacnpefesieHUsl CJOYYaWHBIX INOIPelIHOCTeld B

NPpUCYTCTBUU CHCTEeMaTH4YeCKOil HOFpemHOCTI/I?
1.TTockONBEKY CHCTEMAaTUIECKUE TIOTPEITHOCTH BCETIa OTKIOHSIOT PE3YAbTAT B OJJHY CTOPOHY (B OOJNBITYIO A
MEHBIIIYIO), TO IIEHTPATHHEINA MUK CIIBUHETCS BICBO HJIH BIIPABO.
2.Tak xak B MPUCYTCTBHUH CUCTEMATHUYCCKON MOTPENTHOCTH CyMMAapHas MOTPEIIHOCTh BO3PACTET, TO KpUBAs
«TOTHUMETCS» U TIepeCcTaHeT OBITh HOPMUPOBAHHOW HA CTMHHITY.
3.KpuBas nepectaHeT ObITh CHMMETPUIHOM.
4 Hukak He U3MEHHUTCSL.
5. Her enuHCTBEHHOI0 IPAaBUIIBHOTO OTBETA.

3ananmue 5. Kakas ¢gopmysia cooTBeTCTBYeT raycCOBCKOM IMCIIEPCUM OTAeIbLHOI0 U3MepeHns?

l 2 1 2 1 = 2 1 o 2
1.—2 X ——X, 2.—2 X - X 3.—2 X=X, 4.—2 X=X

n ( ucm |) n—1 ( ucm |) n ( |) n—1 ( |)
5. Her C€ANHCTBCHHOI'O NPAaBWJILHOI'O OTBETA.

3aganue 6. B yem 3aKi04aeTcs reoMeTpUYECKHii CMBbIC MPOU3BOAHON QYHKIMH ?
1.Ilpon3BonaHast B TOUKE ONpPEEISIET BHITYKIOCTh HIIM BOTHYTOCTh KPHBOW B 3TOM TOYKE.
2.IIpousBosHast ONpeAeNsIeT pajnyc KPUBU3HBI KPUBOH B TOUKE.
3.IlpousBomHast (pyHKI[MM B TOYKE COBIAJAeT C TAHTCHCOM YIja HAKJIOHA KacaTeJIbHOH, MPOBEICHHOW K
rpa¢uky QyHKIUH B 3TOH TOUKE.
4.Ilpou3BoaHAas HE UMEET YETKOTrO FT€OMETPUIECKOT'0 CMBICIA.
5. Her enMHCTBEHHOr 0 NPAaBUIILHOTO OTBETA.

3ananue 7. Yemy paBHO BEKTOPHOE NPOM3BeEAeHNE COHANIPABICHHBIX BEKTOPOB?
1.0 2).1 3)-1. 4).npon3BeICHHI0 MOAYJIEH BEKTOPOB.
5. Her enuHCTBEHHOI 0 IPaBUIILHOIO OTBETA.

3anaune 8. Haiinure npoussonnyio pynxunu  x° (x> +1)° B Touke X, =1:

1).40 2).28 3).13 4).6
5. Her ennHCTBEHHOIO IIPaBUIIBHOTO OTBETA.

1
3apanue 9. Haiiaure onpenesieHHbIN HHTErpaJj Ix“dx :
0

1 2
1). = 2). = 3).0 4).1
)5 )5 ) )

5. Her CAMHCTBCHHOI'O ITPaBUJIBHOI'O OTBETA.

T
3ananue 10. Haliiure onpenesieHHbIN HHTErPa I sin X-dx:
0
1). 2 2). -2 3).0 4).1 5. Her eIMHCTBEHHOrO NPaBHIILHOTO OTBETA.

3aganue 11. Haiinure omm6o4unyio ¢popmy.ry:

1.d'b[ f(x)dx=0 2.}(f(x)+g(x))dx=} f(x)dx+j‘g(x)dx 3.?f(x)dx=j}f(x)dx

b c b
4. I f(x)dx = J f (x)dx +I f (X)dX , rae ¢ — npousBonbHas TouKa. 5. Bce (hopMyITbI BEpHBI.
a a C

3aganne 12. Haiigure ckansipnoe nponseexenne Bektopos a=(123) u b=(321).
1).24 2).8 3).10 4).6

5. Het eiMHCTBEHHOr 0 NPAaBUIBHOTO OTBETA.
3aganue 13. Iycrs |, T,IZ - ¢IMHUYHbIE¢ BEKTOPbI BJ0JIb OCeH NPAaBOH AEKAPTOBOH CHCTEMBbI
koopanHaT. HaiiiuTe HenmpaBMJIbHOE COOTHOIIEHHE MeKIY ITHMH BEeKTOPAMHU:

1.i-7=0 2.1-k=0 3. [i,j1=k 4.[7,11=1

5. Her CANMHCTBCHHOI'O IPABWJIBHOI'O OTBCTA.
3ananue 14. Kakme koopamuHatsl mmeer BekTop C =[d,b], sABAsOmHUICS BEeKTOPHBIM
npousBeaeHnemM BekTopoB a =(2,0,0) u b= (0,1,0)2

1.(0,2,1) 2.(0,0,2) 3.(0,0,3) 4.(2,0,0) 5. HeT eAMHCTBEHHOIO MPABUIBHOIO OTBETA.
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3aganue 15. KoopauHaThl TOYKM 3aBHCAT OT BPeMeHH IO 3aKoHaMm: X =3sint, y=3cost,
z =8t?. OnpegeanTs ycKOpeHHe B MOMEHT BpeMeHH 7 =1c.

1.16,3 m/c? 2.12 M/ 3.1 M/c? 4.0,5 m/c? 5. Her emuHCTBEHHOT O TIPAaBMIIEHOT'O OTBETA.
3aganue 16. CKOpoCTh TOYKHM 3aBHCHT OT BpeMeHM 10 3aKoHyV =3t° +1. OnpeneauTs myTh,
NPOoiiIeHHbII TOYKOM 3a 2 c.

1.16 m 2.10m 3.12m 445 m 5. Het enuHCTBEHHOT 0 IPaBUIJILHOTO OTBETA.
3ananme 17. Touka coBeplaeT paBHOYCKOPeHHOE ABH:KeHHe 110 dJuuncy. [Ipu sTtom:

1. a>0,a,>~0, g>~0,a>0; 2.a,=0,a,=const, f=0,a=0

3.8 =0,a,=const, #=0, a=const; 4. a, =const, a, =const, =0, a=0

5. Her CANHCTBCHHOI'O NPABWJILHOI'O OTBCTA.

3aganue 18. Touka coBepmiaeT ABHKEHHE MO OKPY:KHOCTH paguyca IM €0 CKOpOCTBIO,
3aBHCSIIIEl OT BpeMeHH 10 3aKOHY V =6t + 2. OnpeaeJuTh M0JHOE YCKOPeHHe TOUKH Yepes
OJHY CEKYHAY IMOCJI€ HAaYaJIa IBUKCHUS.

1.64 m/c? 2.36 m/c? 3.18 m/c? 4.5 m/c? 5. HeT eIMHCTBEHHOTO TIPABUIILHOTO OTBETA.
3aganue 19. lpu ABMKEHMH TOYKH MO OKPYKHOCTH pajuyca 2M YroJ 1OBOPOTA 3aBHCHT OT
BpeMeHH 1o 3aKoHy ¢ =3t° +1. OnpeaeJuTh JHHEHHYI0 CKOPOCTh TOUKH Yepe3 JBe CeKYH/IbI
mocCJjie HAaYaJ1a ABUKCHUA.

1.6 mM/c 2.24 m/c 3.8 m/c 4.12 m/c 5. Her enuHCTBEHHOTO MMPaBHIIBHOTO OTBETA.

3ananue 20. Haiinure omum6o4nyo ¢popmy.y.
_dar _ do ~ do dv
1LV=— 2. =—— 3. p=— 4. a =— 5. Bce dopmyiibl BepHBI.
dt dt PG Tt g

Jlis OLIEHKM HaBBIKOB C y4eOHOW JMTepaTypoil, HaBBIKOB OTOOpa MW 00pabOTKU
UHGOpMaLlMM U3 Pa3IMYHbIX HCTOYHUKOB HCIOJIB3YETCS KOHMIPONAb CAMOCHOAMENbHOU
Ppadomwl CTyICHTOB IO U3YUYEHUIO TEM, BBIHOCUMBIX Ha CAMOCTOSITEIbHOE U3YUYCHHE.

TeMbI, BBbIHOCUMbIC HA CAMOCTOATC/IbHOC U3YUCHHC.

1.Cucrema MaTepHallbHBIX TOUEK. BHyTpeHHUE U BHEIIHUE CUIIBI. 3aKOH COXPaHECHHUSI
VMITYJIbCA U30JIMPOBAHHON CUCTEMBI.

2. AGCONIOTHO ynpyruil U aOCOJOTHO HEynpyruil yaapsl (ctonkHoBeHus ). [IpeBpaienue
SHEPTUM B NPOLIECCE CTOJIKHOBEHMS. 3aKOHBI COXPAaHEHMs 3HEpruud U umiyibca. CBs3b
MEXIy CKOPOCTSMH COYAApSIOIIMXCS Tel J0 W TMocie ynaapa. YObUIb MeXaHM4eCKOu
SHEPTUH B HEYIPYTOM yJape.

3. [Monsitue abcomoTHO TBepAoro Tena. [loctynarensHoe, BpanaTelibHOE |
IJIOCKONapaJIeIbHOE ABUKEHUS TBEPAOTO Tena. CBsA3b MEXy YII0BOM U JIMHEIHOM
CKOpPOCTSAIMH TOYEK TBEPJAOTO TEJIA.

4. 3akon JlaneToHa. TeopeMa 0 paBHOpACTIpEACICHUN YHEPTUH TI0 CTEMEHSM CBOOO/IBI.

5. AnnabaTU4ecKHii mporiecc.

6. bapometpuueckas popmya.

«Brnagenne ocHoBamMHM (DM3WYECKOTO MBIIUICHUS» MOXKHO OIICHUTH, HaIpPHMED,
MIPOBEJCHUEM BPUCTUYECKUX JTa00PaTOPHBIX paboT (crenuanbHbIX Ja00paTOPHBIX padoT ¢
3a/IaHHBIMHU LIEJISIMH, HO 0€3 3aJJaHHON METOIUKU U3MEPEHUH).
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CnucoK BO3MOKHBIX IBPUCTHYECCKUX J'IaﬁOpaTOpHLIX pa60T
B ﬂaﬁopaTopnn MEXaHUKH.

1. JIaGopatopuas padota Nel7 «M3yuenue OueHuit» (3adanue: ONPEACIUTH CBSI3b
MEX/1y 4acTOTaMH CHH(]a3HBIX, aHTU(A3HBIX KOJIEOaHUI U OMEHUI U MPOBEPUTH 3TY CBS3b
AKCIIEPUMEHTAIIBHO).

2. JlaGopatopHas pabota Ne8 «M3yueHue mperieccuu THUPOCKOMa» (3adanue:
MOJTBEPIUTh OE3BIHEPIIMOHHOCTh BO3JIEHCTBUS MOMEHTAa BHENIHMX CHJI Ha THPOCKOII,
MCCIIEZIOBATh 3aBUCUMOCTD YTIIOBOM CKOPOCTH MPEIECCHU OT MOMEHTA BHEIITHUX CHI).

3. JIaGopartopnas pabora Ne2(0 «13mepeHue ckopoctu 3ByKa» (3adaHue: PeIoKUTh
IbTEPHATUBHYIO METOAMKY OTIPE/IEICHUS CKOPOCTH 3ByKa Ha TOM k€ 000pyIOBaHHH).

Ha 370 e HaleneHo U pelleHre OJIMMIINAAHBIX 3a]a4, IPaB/ia Ha 9TO HE TaK IPOCTO
BbIKpouTh Bpems. IlpuBenem mnpumep onumnuaanoro 3ananus KyOka ®TU nmo obmeit
¢buzuke.

3amaua Nel
Yenmosek, Macca KOoToporo M , JIepKHT B pyKaxX I'py3 MacChl M W MPBITaeT MOJ YyIJIOM o K
TOPU30HTY CO CKOPOCTBIO VL. JIOCTUTHYB BEpXHEH TOYKH, OH OpOCaeT Ipy3 rOPH30HTAIBHO Ha3a]] CO
CKOPOCTBIO U OTHOCHTENHHO 3eMid. ONpeaeNuTh IINHY MPhDKKA. (8 6aoB)
3agaua Ne2
Ha abcomtoTHO ri1aikoM CToJIe JIEKUT 1eT0YKa, CBEIINBAIOIIAsICs HAOJIOBUHY 3a Kpail cTrona.
Kak u3meHurcs BpeMs ee coCKalab3bIBaHHs, €CIIM K KOHIIAM LIETIOYKH MPUKPENUTh BE OJMHAKOBbHIE
Macchl? (8 6amtoB)
3agauya Ne3
Kakyro cuny F pomkeH mpuiioKdTh YelOBEK Maccoil M, 4ToObl CABMHYTH C MECTa SIIUK
Maccoit M ? KoaduimeHTs! TpeHus O MoJ YelloBeKa U SIIIMKa OJUHAKOBBI U paBHBI | . CuuTath
M >m. (6 GamoB)
3agaua Ned
Uepe3 HENOJIBIWXKHBIA ONOK ¢ MOMEHTOM HHepuuu | mepebpolleHa HHUTb, Ha /
KOTOPOM BUCAT Ipy3bl pa3HbIX Macc M, u M,. KakoBo Oyner HaTsbkeHHE HUTH 1O 00e

cTopoHsbI Oj10Ka? (8 GaIIOB)

m,

™
3amaua Ne5
Ha wamky maccoit M , moaBerieHHyro Ha npyKHHE ¢ K03()(OUIIMEHTOM ynpyrocT K, mamaer
c BBICOTHI h Tpy3 Maccel M W ocraercs Ha yamke. Yamrka HaumHaeT kKonebatbes. OnpenenuTtsb
aMIUTMTYJy KoyieOaHWi damku. PaccMOTpeTs Takke cilydaid, KOrJa Maccoi Yamlkd MOYKHO
npenedpeus. (10 6amnoB)

IIpn oueHMBaHMM pE3yJabTATOB OJIUMIIMALABI I KaXZOro Typa MCIOIb3YeTCs

CTaHJapTHAas OJMMIIMAHAs pa30auIoBKa 3a1a4.
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JlaGopaTopHble pabOTHl 00IIEro (U3MUECKOr0 MPAKTUKyMa HCIOIB3YIOTCS Jis
passutus snementoB komnereHuuil [1K-13, IIK-15 u IICK-2.1 (mogpoOHee cM. CBOIHYIO
Ta0IHILy OLIEHOYHBIX cpeAcTB 1o 3YH xomnereHunii B Hayase myHkTa 4.2).

Ilepeyenb McnoONb3yeMBbIX J12a00PaTOPHBIX PadoT

No | HA3BAHUE
MEXAHMKA (126.204)

W3mepenue MHENRHBIX pa3MepoB Tell. Beiuucienue oobema.

N3yuenne 3akOHOB KMHEMATHKW W AUHAMUKH TMOCTYMATEIBHOTO JIBUKEHUS TBEPAOTO
TeJa Ha MaluHe ATBya.

W3ydyeHne qUHAMUKU BpallaTelIbHOTO JABH)KEHUS TBEPJIOTO TeJa.

Onpenenenre KO3PPUIIMEHTOB TPEHUS CKOJIBKEHHUS M TPEHUS KayeHHs! ¢ MOMOIIbIO
HAKJIOHHOTO MasiTHUKA.

W3ydeHue ynpyrux xapakTepucTUK MaTepHUaIoB.

JIBrm>xkenre MasiTHuka MakcBea.

W3yuenue rupockorna.

10 N3ydeHune 3aKkoHa COXpaHEHUS UMITYJIbCA.

OmnpeneneHne yCKOpeHHs CBOOOJHOTO TMAJCHUS C TMOMOIIBI0 MAaTeMaTHYECKOTO |
(hU3MYECKOTr0 MasiTHUKOB.

14 Omnpenenenne KodPGUITMEHTOB TPEHUS CKOJTBKEHHS U TPCHUSI KAUCHUSI.

15 N3yuenne KpyTHIBHOTO OAITUCTHYCCKOTO MasiTHUKA

16 N3yuenne coOCTBEHHBIX KOJIEOaHUH COCPEOTOUYCHHOM CHCTEMBI.

17 N3yuenne OueHui.

18 N3yuenne konebaHuii CBI3aHHBIX CUCTEM.

19 MasitHuk Makcsesuia.

20 W3mepenune CKOpPOCTH 3ByKa B BO3/yXe METOJIOM CJIOKEHUS
B3aMMHOIIEPIEHIUKYIISIPHBIX KOJIeOaHHH.

22 Onpenenenne monyns KOHra u Moynst casura.

MOJVIEKYJISIPHASA ®U3UKA (126.308)

1 Onpeaenenue ko3 duimenTa BI3KOCTH BO3IyXa KallMJUIIPHBIM METOJIOM.

5 OmnpeneneHne OTHOLICHUs YHAENbHBIX TEMJIOEMKOCTeH razoB MertojoM Kiiemana u
Jesopma.

3 Omnpenenenne ko3 duienTa TemIonpoBoHOCTH METOIOM HAarpeToil HUTH.

4 OmnpeneneHue YHMBEpPCAJBHOM Ta30BONM IMOCTOSHHONM METOJIOM HM30TE€PMUYECKOTO
W3MEHEHHsI COCTOSIHUSL.

5 Omnpenenenne ko3¢pGUIMEHTa BHYTPEHHEIO TPEHMsI U CpeAHed JUIMHBI CBOOOIHOIO
npobera MOJIEKYJ BO3AyXa.

5 OmnpeneneHrue OTHOIIEHHUS TEMJIOEMKOCTEH BO3AyXa NPU MOCTOSIHHOM JaBJICHUU U
o0beMe.

7 Omnpenenenne ko3dduiuenTa 0OBEMHOIO pACHIMPEHHUsS KHJIKOCTH IO METONy
Jronounra u Iltu.

8 Omnpenenenne ko3p@uiMeHTa MOBEPXHOCTHOTO HATSDKEHUS >kuakocTu. Onpenenenue
Kod(pHIIMEeHTa MOBEPXHOCTHOTO HATSDKEHUS KUAKOCTH B KalMJUIPHBIX TPyOKax.

9 N3yuenne 3aBUCUMOCTH KO3(p(HUIMEHTa MOBEPXHOCTHOTO HATSDKEHUS PacTBOpa OT

KOHLEHTPALIMU U TEMIIEPATYPHI.
10 Omnpenenenue K03 duimerTa BHyTpEHHEro TPeHUsl XKUAKOCTH 1o MeTo 1y CToKca.

11 Omnpenenenue kod(pduimeHTa MOBEPXHOCTHOTO HATSKEHUS IHKUJIKOCTH METOIO0M
OTpBHIBA KOJIBIIA.
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OmnpeneneHrne CKOPOCTH 3BYKa B BO3AyXE M OTHOLICHHS YACIBHBIX TEIIOEMKOCTEH
METOJIOM CTOSYEH BOJIHBIL.

13 Onpenenenne TemI0EMKOCTH TBEPBIX TEIL.

14 Omnpenenenne ko3 dunmenta B3anmuon auddy3un Bo3ryxa u BOASHOTO Hapa
OmnpeneneHrue OTHOIIEHHUS TEIJIOEMKOCTEH BO3AyXa IPU MOCTOSHHOM JABJICHUU U

12

15 n
00bEME pe30HAHCHBIM METOJIOM.
16 Ornpezenenre TeIIoThl MapooOpa30BaHUs BOJIBI.
18 OmnpenerneHre TEIUIOTHI TUTABJICHUS METAJIA M MPUPAIICHHS SHTPOITUH.

3amaHus /151 OLleHUBAHUS BBINOJHEHUS U 3A1UTHI JJA00PATOPHBIX padoT

B cootBercTBMM ¢ peHTHMHI-IUIAaHOM IO pasfeny «MexaHuka M MOJIEKYJIIpHas
(u3uKa» CTYIEHTHI BBIMOJHAIOT 7 71a00paTOpHBIX paboT ((PpOHTAIBHYIO METOAMYECKYIO
paboty mo obpaboTke pe3ynbraToB pusznyeckux uzmepenuit Nel, 3 paboThl MO0 MEXaHUKE U
3 paboThl MO MOJICKYJISIpHOU (pu3nKe), Oamibl 3a BHIMOJHEHHE W CIadyy KOTOPHIX HAYT B
o0 pedTHHT Mo Kypcy (dKk3ameH). 3a JOMyCK W BBIMOJHEHHE JTa00paTOpPHOM pabOTHI
CTyJleHT nonydaeT 1 Oami. 3a odopmieHHe M 3alIMTY OTYETa MO JiabopaTopHOU pabote
CTYJIEHT MOKET MOJY4YHUTh 10 2 OamioB. MakcuManbHbIA BKJIaA (PU3MPAKTUKyMa B OOIIUN
pelTHHT 1o Kypey — 21 Gain.

K cpmaue pomycka pgomyckaroTcs CTYAEHTBI, MpeACTAaBUBIINE MPENoJaBaTeNo
KOHCIIEKT MaTepualia METOJIUUECKUX YKa3aHWi K JabopaTopHOi paboTe (00heMOM MOpsIKa
4-x crpanul]). MeroauyecKkue yKa3aHHs BKIIOYAIOT Ha3BaHUE pabOThl, 1Lelb paboThI,
npuOOpbl W TMPUHAUICKHOCTH, KPaTKyl0 TEOpUI0, OMHCAHME YCTAaHOBKH, OIMCAaHUE
yOpaXHEHUH U KOHTPOJbHBIE BONpockl. CTyZeHTaM HE0OXOIUMO 3aKOHCIIEKTUPOBATh BECh
MaTepuai nocoousi, KpoMe ONMMCAHUS YIPAKHEHUH U KOHTPOJIBHBIX BOIPOCOB.

Cpaua nomycka mpemnoJiaracT BbISICHEHHE IPEoaaBaTelieM CIIOCOOHOCTH CTYyJeHTa
BBIMIOJHUTH J1abopaTopHyio paboty. [losTomMy ero mpexae Bcero MHTEPECyeT OTBETHI
CTYJIEHTa 10 OMHMCAHUIO YCTAHOBKHU M X0Jla pabOThl MpU MUHUMAIHLHOM OOBEeMe 3HAHUH 1O
TEOPUHU ISl OCO3HAHHOTO BBIIMOJIHEHHS paOOTHI.

Otuer mo mnabopatopHoil paboTe MOMKEH BKJIIOYATh YHMOMSHYTHI KOHCIIEKT,
TaOJIUIIBI PEe3yJIbTaTOB M3MEPEHMM, pacyeT HEeOOXOIMMBIX MOrPEIIHOCTe U BBIBOJ (TpU
HeoOxoauMmocTH). TpeOoBaHUS 1O pacdeTy MOTrPEUIHOCTEeH colaep)KaTcs B MaTepualie
yIpaXHEHUN METOUYECKIX YKa3aHHUH K padoTe.

[Tpu 3ammre 1abopatopHOi pabOTHI CTYJAEHT JOJKEH MOSICHUTH PAcueThl MO padboTe
U YCTHO OTBETHUTH Ha KOHTPOJIbHBIE BOMIPOCHI.

KoHTpoJibHBIE BONIPOCHI K 3a11UTE J1a00paTOpHOii padoTsl Nel7 mo MexaHuke
«3yuenune OueHuin»

1. Kakue xoneGanusi Ha3bIBAIOTCS TAPMOHUYECKUMU ?

2. Kakue konebaHus Ha3bIBAIOTCSI COOCTBEHHBIMU?

3. 3anucarh ypaBHEHUE JUHAMUKH /711 COOCTBEHHBIX KOJIeOaHUH MaTEMaTUIECKOTO
MasiTHUKA.

4. Ot 4ero 3aBUCUT MEPHO]T COOCTBEHHBIX KOJI€OaHUN CUCTEMBI (MATEMATHIECKOTO
MasTHHKA)?

5. Kakue cuctembl Ha3bIBaIOTCS CBSA3aHHBIMU ?

6. Kakue kone6anus Ha3bIBAIOTCS MAPIHATbHBIMU?

7. Kakue koneGaHus Ha3bIBAIOTCS HOPMAJIbHBIMU?
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8. CKOJIbKO HOpPMaJIbHBIX YaCTOT UMEET CBsI3aHHAs cUcTeMa?

9. IloueMy wacTtoTa aHTH(a3HBIX KOJeOaHHM OOJbIIe, YeEM YacTOTa CUH(A3HBIX U
napluualbHbIX KoJeOaHui?

10. IToka3aTp, 4TO NpHU CIOKEHUU HOPMAIbHBIX KOJICOAHUN B CBI3AHHON CUCTEME
MIPOUCXOIAT OUEHHUS.

11. Yemy paBeH nepuoi OMeHuit?

12. Yka3aTb BO3MOKHBIE HCTOYHUKH ITOIPEIIHOCTEN B TAaHHOW YCTAHOBKE.

Onucanue METOJAUKH OLICHUBAHUSA BBIINNOJTHCHUSA U 3aIIIUTDI .IlaﬁOpaTOprlX paﬁoT:

- 3 Gayna moJy4aeT CTYJACHT, €CIM UM CIIaH JOMYCK U TIOJHOCTHIO BHITIOJTHEHA
nabopaTtopHas pabota, 0hOpMIICH U 3aIUIIEH OTYET C OTBETAMH Ha KOHTPOJIbHBIE BOMIPOCHI
0e3 3aMevaHmuil,

- 2 Oana moayvaeT CTYJCHT, €CIIM UM CJIaH JIOIYCK U TIOJTHOCTHIO BBIMTOJTHEHA
nabopartopHas paboTa, 0hOpPMIICH U 3aIUIIEH OTYET C OTBETAMH Ha KOHTPOJIbHBIE
BOIIPOCHI, HO C HEJIOUYCTAMU;

- 1 6ann moyyaeT CTyJeHT 3a c1auy JIOMyCcKa U BBITIOJIHEHUE 1a00paTOpHO padoThI;

- 0 6anI0B CTaBUTCS MPHU HEBBIMOIHEHUH J1A00OPATOPHOM pabOTHI.

s cmydenmog 3aouHoli (opmbl  00yUeHUs UCNOAL3YemCs mom dce HaAbop
nabopamopHulx  pabom. Bvinonmenue pabomvl makdce npeononasaem  HANUCAHUE
KOHCNeKma, 8blnoiHeHue pabomul, ogopmieHue omuema u e2o 3awjumy. OOHAKO 68UQY
omcymemeusi  OAIIbHO-PeUmUHe080tl  CUCMeMbl  KpUumepuu  OYeHueanuss 6 Oaiiax
omauyaromess om ykazauuvix. Coomeemcmeayrowue noxazamenu O 3A0YHOU Gopmbl
oOyueHus npusedenvi 6 nyHkme 7 «OcobeHHOCmu NpPenooasanuss OUCYUNIUHBL O
CMYOeHmMo8 3a04HOU OopMbl 0OVUEHUSY.
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2 cemecmp (aﬂekmpuuecmeo u Maznemmm)

Tanbl Komne- OuneHo4yHbIe
Pe3yabTarsl 00yyeHUust
OCBOCHHUSA TEHIMH cpeacTBa
3HaTh:
OCHOBHBIE MOJIENIM MEXaHUYECKUX (PU3HUECKUX Tecr
SIBJICHUM, TEPMUHOJIOTUYECKUN U MOHATUHHBIN OK-1 ’
anmapar u abCTpaKTHBIC TIOHATHS, KOJLIOKBHYM
HCII0JIb3YEMbIE B 3TUX MOJEIISAX
3HaTh:
0CO3HAaBaTh (PU3UYECKYIO CYIITHOCTh OCHOBHBIX
SIBIICHUH B Kypce oOuieit pu3uku; 3HaTh Tecr,
MaTeMaTHYECKYIO (POPMYIUPOBKY OCHOBHBIX ITK-13, KOJJIOKBHYM,
1-if oram 3aKOHOB BCEX pa3/IesiOB 001Iel (PU3NKH; TICK-2.1 KOHTPOJIbHAS
IPaHULIbI UX TPUMEHUMOCTH, IPUMEHEHUE pabota
3aKOHOB B B&KHEHIIINX MPAKTUYECKUX
3HaHUs
MIPHJIOKEHUSIX
3HaThb: amiTa
OCHOBHbIE (PM3UYECKHE BETUUHHBI U
(u3nueckrue KOHCTaHThI, UX OIpe/IeICHHE, IIK-13 N1abopaTOPHEIX
CMBICJI, CIIOCOOBI ¥ €IMHULIBI MX U3MEPEHHUS pabot
3HaThb: Tecr
(byH1aMeHTalIbHbIE (PU3NYECKUE OIBITHI U UX [ICK-2.1 KOHHOKB’HyM
POJIb B pa3BUTHHU HAYKU
3HarTh: 3amura
Ha3HAYCHHUE U IPUHIUIBI JEHCTBUSA TIK-15 1a00PaTOPHBIX
BOKHEUINX HU3UIECKUX MPUOOPOB padoT
Ymersn:
aHAJIM3UPOBATh MPAKTUYECKUE 3304, § Tecr
CBSI3aHHBIE C PA3NIMYHBIMU pa3/ieraMu o01men OK-1 ’
¢bu3uky, yMeTb GopMann30BaTh MPUKIAIHYIO KOJLIOKBHYM
3a/lauy B TEPMUHAX TUCIUIUINHbI
Ymersn: Tecr
0oTOUpaTh, CTPYKTYPUPOBATH U KPUTHUECKU OK-1 ’
aHAJIM3UPOBATh YUeOHbIE MaTEPHAIIBI KOJLTOKBIYM
Ymern:
yKa3aTh, KaKHe 3aKOHBI OMKCHIBAIOT IaHHOE KoHTpomsHas
siBiieHre WK 3G (eKT, U 3aMuChIBaTh MK-13 aGota
2-if sTam COOTBETCTBYIOLIME ypaBHeHUs B cucteme CU; KOJI;HOKBH’YM
YMETb NMPaBUIBHO UCTOJIKOBBIBATH CMBICI
VMeHus (bu3MYECKUX BEIMYNH U MOHATHIA
YMmern: 3amura
paboTatk ¢ npubopamu U 000pyAOBaHUEM [1K-15 1a00paTOPHBIX
COBpEMEHHOM (puznyeckoit 1aboparopun padoT
Ymern: Samra
HCII0JIb30BATh Pa3JIMYHbIE METOINKH
¢bu3nyeckux n3MepeHuit 1 06paboTKH IK-15 Ha60pa6TOpHHX
9KCIEPUMEHTAJIbHBIX TAHHBIX pabot
YMeTb: IPUMEHATh U3yUEHHBIE TOHATHS U
3aKOHBI 00IIeH (PU3UKU K PEIICHUIO TUITOBBIX [IK-13 KoHTpostbHas
)
3aJa4 10 BCeM paszesaM Kypca, cBOOOTHO [ICK-2.1 paboTa

HCIIOJIb3Y: IPHU 3TOM HCO6XOIlHMBIﬁ
MaTeMaTUYECKUM arnmapar
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3-i1 aTan

Bnane-
HHUC
HaBbI-
KaMH

Baagers:
HaBBIKAMH Pa0OOTHI ¢ y4eOHOU JIUTEPATYpOit
o oduieit pusnke, HaBEIKAMU O0TOOPA U

00paboTKK HHPOPMALIUHN U3 PA3TMYHBIX OK-1 Tecr,
WCTOYHUKOB (Y4eOHUKH, CIPABOYHUKH, B TOM KOJUIOKBHYM
YHCIIe AJIEKTPOHHBIE, HHTEPHET-PECYPCHI);
BJIAJETh METOIAMH HMCIIOJIB30BaHUS
CIIPaBOYHBIX MATEPHAIIOB
Baanerhb:
OCHOBHEIMH JJIEMEHTAMH MaTeMaTHYECKOM
KYJIBTYPBI B IPAMEHEHUH K 33J1a4aM 001eit
¢u3HKY (MOApa3yMeBaIONICH HCIIOIH30BAHKE
N KontponsHas
3HaHWUN TP PEPEeHITNATHPHOTO U HHTETPATLHOTO [1K-13, aGota
9 N . T
VCUYUCIICHUH, CKATSIPHOW U BEKTOPHOU ayreop, TICK-2.1 op o ’
KOJUIOKBH
T depeHInanbHbIX U UHTErPaIbHbIX ™
YpaBHEHUI, TCH30PHOTO aHAN3a, a TAKKE
TEOPHUH BEPOATHOCTEN U MaTEMATUYECKON
CTATHCTHUKH)
Baanern:
HaBSKaMH IIPABIJIBLHOM DKCILTyaTaIluN 3amura
P Y I1K-15 71a60pPaTOPHBIX
OCHOBHBIX TPHOOPOB B 00OPYIOBAHUS AGoT
COBpPEMEHHOU (u3nuecKoil JabopaTopun p
Biaanern: 3amura
HaBBIKAMK 00pa0O0TKH U MHTEPIIPETALIMH I1K-15 71a60PaTOPHBIX
Pe3yJIbTATOB KCIICPUMEHTA pabor
Baagern:
3amura
00J1a71aTh HaBbIKAMH MCIOJIb30BAHUSI METOIOB [1K-15,
. 1ab0paToOpHBIX
(hU3UIECKOTO MOJCITUPOBAHUS B MH)KEHEPHOI TICK-2.1 AGoT
TIPAKTUKE p
Baanern:
OCHOBaMH (DU3HYECKOTO MBIILICHHUS Sammra
W CUCTeMOM 0a30BbIX (pyHIaMEHTAIBHBIX
. 9 1ab0paTopHBIX
MOHATHH 00mel ¢pusnkm; Buaaeth anementamu | [ICK-2.1 A6oT
IIETbHON €CTECTBCHHOHAYYHOM KapTUHBI MUPA, P ’
KOJUTOKBHYM

0CO3HaBaTh OPraHU4CCKYIO CBA3b (1)I/ISI/IKI/I n
APYTUX €CTCCTBCHHBIX HAYK

DK3aMeHAIUOHHBIE ONJIEThI

CtpykTypa 3K3aMEHAIMOHHOTO OWIeTa:

buner cocTout u3 1ByX BOMPOCOB:

1. Bonpoc 1o 351eKTpOCTaTUKE WIH OCTOSHHOMY TOKY

2. Bornpoc 1o 31eKTpOMarHeTu3My Wik IEPEMEHHOMY TOKY.
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IIpumepHBIe BONPOCHI 115l IK3aMeEHA:

1. Yetsipe (hyHIaMEHTAIBHBIX B3aUMOICHCTBHS. Bkl ciil U cBeleHne uX K (hyHIaMEHTaIbHBIM
B3aUMOJICCTBHSIM.

. 3axoH Kynona B ckansipaoii u BektopHoit popme. Koaddumment nponopunonansaoctu B CH.
. Crpoenue atoma. DnemeHTapHblil 3apsaa. Monsl. HeliTpaibHOCTH BelliecTBa

. CBoiicTBa 3aps/ia;: KBaHTOBaHUE, a/I/IITUBHOCTb, MHBAPUAHTHOCTH, JIOKAJIbHOE COXpPaHEHUE.

. bimskoaeiicTBue u nanpHOAEHCTBHE. DIeKTprueckoe noje. Hanpsok€HHOCTD mosist

. Hanpspx€HHOCTH T0JI OJMHOYHOTO TOUEYHOTO 3apsiaa. [I[puHImn cyneprno3uiuu.

. [ImoTHOCTH 3apsia, MOBEPXHOCTHAS INIOTHOCTD 3aps/ia, TMHEHHAs TIJIOTHOCTh 3aps/ia.

. Cunosblie muHUH. [10THOCTH CHITOBBIX TUHUHN. [I0TOK BEekTOpAa.

. 3akon ["aycca

10. Brruucienue noJsist BHyTpHU MOJIOTO 1Iapa U CHApYXKH I1apa ¢ TOMOIIbI0 3akoHa ["aycca.

11. Beruucnenue noJs 3apsyk€HHOM IJIOCKOCTH ¢ MTOMOIIBIO 3akoHa ["aycca.

12. Pabota (onpenenenue u3 Mexaiuku). Pabora no nepeMenieHuto 3apsia. Pabora no pasHsim
MyTSIM U TI0 3aMKHYTOMY TTYyTH.

13. lMoTentmanpHas sHEPTUA (OTpeneeHue U3 MexaHuku). [loTeHmanpHas sHEprus
B3aMMOJICHCTBUS Maphl 3apsioB. [loTeHInanpHas SHEPTUS TPYIIIHI 3apSI0B.

14. Ilorennman. CBA3b NOTEHIIMAIOB U HAIIPSDKEHUS B AJIeKTpocTaTtuke. [loTeHnnan Bokpyr
TOYEYHOTO 3apsiia. DKBUIOTCHIIMATLHBIE TIOBEPXHOCTH.

15. I'papguent. CBA3b NOTEHIMANIA U HATIPSHKEHHOCTH.

16. Dnexkrpudeckuid Unosb. unoabHbI MOMEHT.

17. DnekTpudecKkuii IUMOJIb B OTHOPOJHOM TIOJIE.

18. TlossipHble ¥ HEMOJISIPHBIE MOJIEKYJIbI. MeXxaHu3MBbl TIOJISIPU3aIMU BEILIECTRA.

19. Tonsipr3zoBaHHOCTH BemiecTBa. [10BEpXHOCTHBIN 3apsij] NOJSIPU30BAHHOTO JUAJIEKTPUKA.

20. ITeezo0nnexTpuku. [Ipumenenus nbe303eKkTpukoB. [Iuposnexkrpuku. [Ipumenenus
MAPOAJIEKTPUKOB. CErHETOSIEKTPUKH.

21. Cuna toka. [ImoTHOCTH TOKA.

22. 3akon Oma B muddepennmnansaon Gopme. 3akon Oma 1 ydacTKa IeIu.

23. DnekTpoaBrKylias cwia. 3akoH OMa Jij1s MOJTHOM LETH.

24. 3akon JIxoyns - Jlenna a1 paboThl M MOIITHOCTH.

25. IIpaBuiia Kupxroda.

26. Dnekrponus. Ilepseiit 3akon Papanes. Bropoii 3akon @apajes

27. Enunsrii 3akon @apanes. BeiBoa equHoro 3akona dapajiest Ha OCHOBE MPEACTaBIEeHUN 00
noHax. Cs3p uncna @apazes ¢ IpyruMu KOHCTAHTAMM.

28. Cuna Jlopenna B o0mem Buje. MarautHas yactb cuiibl JlopeHma. AGCoIr0THas BEIUMYUHA U
HallpaBJIEHWE MarHUTHOM cuiibl JlopeHna.

29. Cuna Amnepa. [Ipumenenus cuinbsl AMiepa.

30. JIBuxeHue 4acTUll B OJTHOPOJHOM 3JIEKTPUUYECKOM I0JI€. DIEKTPOHHA IMyliKa. OTKIOHEHUE
AJIIEKTPOHHOTO JIyya.

31. OnbeiT MuiukeHa.

32. JIBu>KeHue YacTHI] B OJHOPOTHOM MarHUTHOM ToJie (¢ opmynamu). J{BrkeHue 4acTHIL B
TOPOUJAILHOM MarHUTHOM TioJie (0e3 hopmyn). MarauTHas noByIika. PaanannoHHbIN TOsIC
3emun.

33. DnexTpoHHO-TydeBas Tpyoka. Ocuumnorpad, ero crpoenue. [Ipuniun padoTs! ociuorpada.
MarnutHas GoKycUpOBKa.

34. Paznenenue noHoB. PazniesieHue MOHOB ¢ paBHBIMU CKOPOCTAMH. COPTUPOBKA HOHOB MO
CKOpOCTSIM. Macc-ClieKTpOMETpbl, OCHOBAHHBIE Ha IBMXKEHUH MOHOB B MATHUTHOM II0JI€.

35. Iletnst ¢ TOKOM B MarHUTHOM ToJie. MarHuTHbIM MOMEHT. [loTeHInanbHas SJHEPrusi MAarHUTHOTO
MOMEHTa BO BHEIIIHEM 110J1€. MOTOp NOCTOSIHHOTO TOKa

O 03O L AW
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36. CuioBble IMHUU MarHUTHOTO 10Jis1. 3aKOoH ["aycca [uis MarHUTHOTO HOJIS.

37. SIBneHue 31EKTPOMAarHUTHOM HHAYKIMH. 3aKOH 3JIEKTPOMArHUTHOM UHAYKIUH.

38. IlpuMeHeHus AIeKTPOMAarHUTHONM UHAYKIMU. BUXpeBO€ 31EKTPUUYECKOE MOJIE.

39. 3akoH Amriepa 0 HUPKYJIALUH MarHUTHOTO TOJIsI, CO3aBa€MOTO TOKOM. MaruutHoe mnoJie
IIPSIMOTO TOKA.

40. Conenoun. IIpumenenne 3akoHa Amnepa o HUPKYJISILUH 7151 HAX0XKACHUS MarHUTHOTO TIOJIS B
COJICHOMJIE.

41. IlepemeHHBIN TOK. 3HaKONIEPEMEHHBIN TOK. CUHYCOUAATBHBIN IEPEMEHHBII TOK, €r0
MIPEUMYILECTBA U HEAOCTATKU 110 CPABHEHMIO C IIOCTOSIHHBIM TOKOM.

42. [TapaMeTpbl CHHYCOUIAJIbHOTO MIEPEMEHHOTO TOKA.

43. DddexTrBHas cuita Toka U 3 ekTBHOE HANIPSHKEHHE.

44. JIBr>keHue 3apsiioB B CUHYCOM/IaJIbHOM ITIEPEMEHHOM MarHUTHOM 1oJie. KBaapymnosbHblil Macc-
CHEKTPOMETP.

45. 3akoH AMIiepa B ciIydae mpoBoJia ¢ KoHAeHcaTopoM. Tok cMmelieHust. 3aK0H O [MUPKYIISIUN
J1H000r0 MarHUTHOTO MOJIS.

46. Cniucok ypaBHeHHMI MakcBesia ¢ yKka3aHHeM UX CMBICTIA.

47. DneKTpoOMarHuTHbIE BOJHBI, UX CKOPOCTh. CBS3b X CKOPOCTHU C DJIEKTPUUECKON U MAarHUTHON
nocrositHHbIMU B CH. HarnpaBieHns BEKTOPOB B 3JIEKTPOMAarHUTHOW BOJIHE.

48. /InnHa BOJIHBI, CBA3b ¢ 4acTOTOW. IlIKkama 31eKTpOMarHuTHBIX BOJIH.

IIpumep 3Kk3aMeHAMOHHOT O OMJIeTa

MuHHCTEpCTBO HAyKHU U BhICIIEro oopazoBanus Poccuiickoit denepanun
OI'bOY BO «bamkupckuii rocy1apCTBEHHbIA YHUBEPCUTET»
OUBNKO-TEXHUYECKUH MHCTUTYT
Kadenpa obmieit puznku

SK3AMEHAIIMOHHEBIN BUJIET Ne 1

o AucuuIInae «Pu3ukKa (paszaen «DJIeKTPUYECTBO U MATHETH3M» )»
Crnemuansaocts 21.05.03. «TexHOIOrUS I€0JIOTHUYECKON Pa3BEIKI)
Crenunanuszanus «['eopu3nyeckrue METOAbLI MCCIIEN0BAHNS CKBAXKIHY

Bomnpoc 1. Beruucnenre nosst BHyTpH MOJIOTO 1Iapa M CHAPYXKU LIAPA C TOMOUIBIO
3akoHa ["aycca.

Bomnpoc 2. /[BukeHue 4acTull B OJJHOPOJIHOM 3JIEKTPUUECKOM MoJIe. DIEKTPOHHAS
nyiika. OTKIOHEHHUE 3JIEKTPOHHOTO J1yyYa.

«YTBEPKIAO»

P

3aBenyromuii kagenpoit ‘ M.X.bananaHos
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Kpumepuu ouyenku (¢ 6annax):

- 25-30 6annos evicmasisiemcs cmyoewmy, eciu CmMyoeHm Odjl NOJHble, PA36epHYMmble
omeemvl HA 6Ce MeoOpemuyecKue ONPocsl OuIema, NPOOeMOHCMPUPOBAT 3HAHUE DYHKYUOHATbHBIX
B03MOJICHOCIEN, MEPMUHONO2UL, OCHOBHBIX DJIEMEHMO8, YMeHue NpPUMEeHAMb meopemuiecKue
3HAHUSL NPU BbINOJIHEHUU npakmudeckux 3aoanuu. Cmyodenm 0Oe3 3ampyoHeHull omeemuil Ha 6ce
OONONHUMENbHBLE BONPOCHI,

- 17-24 6annoe evicmasnsiemcs cmyoeHmy, eciu CMYOeHm pPACKpbll 68 OCHOBHOM
meopemuyecKue 80NPOChl, OOHAKO OONYWeHbl HEMOYHOCMU 8 ONpeOeleHUU OCHOBHbIX NOHAMULL.
IIpu omeeme na OononHumenbHvle BONPOCHI OONYUEHbL HeDOIbULUE HEMOYHOCTIL.,

- 10-16 6annoe evicmagnsemcs CmyoeHmy, eciu npu omeeme HA MeopemuyecKue 80Nnpocyl
CMYOeHmMOM OONYUEHO HECKONbKO CYUWECMBEHHbIX OUWUOOK 6 MOJIKOBAHUU OCHOBHLIX NOHAMUL.
Jlocuka u noanoma omeema cmpaoarom 3AMEeMHbIMU U3bAHAMU. 3amemHbl npobenvl 6 3HAHUU
OCHOBHBIX Memo00s. Teopemuueckue 60NPOCyL 8 YENOM UNOHCEHbI OOCMAMOYHO, HO C NPONYCKAMU
mamepuana. Cmyoenm He cMO2 OMEemums Ha 3HAYUMENbHYIO YACTb OONOIHUMENbHBIX 60NPOCO8;

- 1-10 éannoe svicmasniemcs cmyoewmy, eciu Omeem HA MmMeopemuyeckue 60npocyl
ceudemenbcmeyem 0 HeNOHUMAHUU U KPAliHe HenoIHOM 3HAHUU OCHOBHLIX NOHAMUU U Memo0o08.
ObHapyxcugaemcss Omcymcemeue HA8bIKO8 NPUMEHEHUs. MeOPemuUYeckKUx 3HaAHULl npu 8biNoIHeHUl
npaxkmuveckux 3aoanuti. Cmyoenm He cMo2 Omeemums Hu Ha 0OUH OONOJIHUMENbHbIU BONPOC.

s cmyoenmog 3ao0unoli hopmbl  00YYEeHUS UCHOIBL3YEMCs MOm Jice CAMbllL
KOMNIEKM K3AMEHAYUOHHBIX Ounemos. OOHAKo 88Uy OMCYmcmeus 6ai1bHO-PeumunHe080l
cucmemvl  Kpumepuu  OYEeHUBAHUs HA  IK3AMeHe  OMIUYAIOMCA  OMm  YKA3AHHbBIX.
Coomeemcmsyowue noxazamenu 015 3a04HOU Popmbl 00yUeHUs. npugedeHsbl 6 NyHKme 7
«Ocobernocmu npenooasaruss OUCYUNIUHbL Ol CHYOeHmMO8 3A04UHOU (PopMbl 0OVUEHUSLY.

3auemnan KonmpoavHaa paboma

Y4eOHBIM TUIAHOM TI0 pasfielny «IJEKTPUYECTBO M MarHeTU3M» IS TPOBEPKHU
YPOBHSI OCBOCHHS HEOOXOIMMBIX KOMIIETCHITUH TIpeIycMOTpeHa KOHTpOJbHas paboTa,
KOTOpasi MMEET CTaTyC HMTOTOBOHM, 3a4e€THOHM KOHTPOJIBHOM pabOThI MO MPaKTHUYESCKUM
3aHATUSAM (pelieHrue 3a7ad). BbIMogHeHHWe OSTOH KOHTPOIBHOM pPabOThI  SABIAETCS
00s13aTeILHBIM YCJIOBHEM JOIycka K Jk3aMeHy. KoHTponbpHas paboTa COIEpKHUT JBE
3a/auu, BpeMs BeinmojHeHus 90 MmuHyT. Permenue onHo# 3a1auun orieHuBaeTcs B 50 6amios.

[Tpumep BapuaHTa 3a4€THON KOHTPOIBHOUN pabOTHI.

3adyeTHasi KOHTPOJIbHAs padoTa 1o pasuesy
«JIEKTPUYECTBO U MATHETU3M)
Bapuanr 1.

3amaya 1. Ilapux c snekrpuueckuMm 3apsgom  +0,135 Kn 3akpemnén Ha mecte. Ha
paccrosiuuu 11 cM ot Hero HaxoauTcs MbUTHHKA ¢ 3apsaoM -0,016 K. Kakyro paboty Hao
COBEPIIUTH, MEIJICHHO OTOJIBUTAS TBTUHKY, YTOOBI OHA OKa3aJiach Ha PaCCTOSTHUU 27 CM OT
3aKpEMIEHHOTO apuKa’?

3amauya 2. Mon Al*® mop neficTBHEM MarHMTHOTO MOJS BEIWYMHON 1,3 Tecia ABMKETCA B
BaKyyMe 10 OKpYKHOCTH JuameTpoM 17 cMm. Iloxcuuraiite cKOpocTh HOHA.
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Kpurepun ouenuBanus 3aa4 3a4€THOM KOHTPOJIBHOM paboTHI:

- 40-50 OanymoB BBICTABISETCS CTYICHTY, €CIM MPEICTABICHO IOJIHOE PEIIeHUE 3aadu,
KOTOPO€ MOKET COJEpKaTh MEJIKHE HETOYHOCTH WIM HEAOCTATOYHYIO apryMEHTAIlUIO
[IarOB PEIICHHUS;

- 30-40 OammoB BBICTABISETCS CTYACHTY, €CIHM TPW BEPHOM pEIICHHUH B OOIIEeM BHJIE
JIONyIIeHa OIMOKa B YMCIOBBIX pacueTax WM IpHU MPaBUIBHOM OTBETE OIIyIIEHBI
HEKOTOpbIE MPOMEKYTOUHBIE 3Tallbl PEIICHHs WM JO0NYIEeHA HENPUHIMIHAIbHAS OIINOKa
B UCXOJIHBIX YPaBHEHMSIX;

- 20-30 OammoB BBICTABISAETCS CTYNEHTY, €CIIM OTCYTCTBYET OJHO W3 HEOOXOIMMBIX
MCXOJHBIX YPaBHEHUI WM JOMylLIeHa NPUHIMIIUAIbHAS OIIMOKA B UCXOJHBIX YPABHEHUSX,
HO TPUCYTCTBYIOT MpaBUJIbHBIE PACCYXKIEHUS W JCUCTBUS, HAIIPABJICHHBIE Ha MOJIyYEHUE
OTBETA;

- 10-20 6anioB BBICTABIISIETCS CTYACHTY, €CJIM BEPHO 3aMKcaHa TOJbKO YaCcTh HEOOXOIMMBIX
WUCXOJHBIX yPaBHCHHM, TIPU OTOM OTCYTCTBYIOT  KaKue-THOO MaTeMaTHYCCKHE
peoOpa3oBaHMs, HAMPABICHHBIC HA MOJIYYCHUE OTBETA UJIM OHU OLTUOOYHBI;

- 0 0anIo0B CTaBUTCA IIpU OTCYTCTBHUU OTBE€TA WIIN IIPH IMOJIHOCTHIO HCBEPHOM OTBETC WU
Koraa p€I€HUEe HE COOTBECTCTBYCT YCIIOBUIO 3aJa4H.

KpI/ITepI/II/I OLCHHUBAHUA OCBOCHUA KOMHGTGHHI/Iﬁ 10 3a4eTHOM KOHTpOHBHOﬁ pa60Te

Komme- Kpurepun
dTansl TeHIMH OLICHUBAHMS
OCBOCHILST Pe3yabTarTnl 00yueHust
«He
«3aYTEHO»
3a4TEHO»
2-it oram | Y MeTh:
MPUMEHSTh U3yUCHHBIE TOHATHUS H 32KOHBI K IK-13
1)
CIIIEHUIO THUIIOBBIX 3a7a4 10 BCEM pa3jeiaM He ymeer VYmeer
Vmerus | P P IICK-2.1 m
Kypca, CBOOOIHO HCIOIB3YS PH 3TOM
HEOOXOIMMBIN MaTeMaTHICCKHH ammapar
Baapers: MK-13
HABBIKAMU PEICHUS YCIIOKHEHHBIX 3214 [ICK-2 ’1 He Bnaneer Bmaneer
N B HETUTTUYHBIX CHUTYaIUsIX '
3-i1 aTan
Baaners:
B OCHOBHBIMU 3JICMEHTAMH JIEMEHTAPHOM
1aje MaTeMaTHUYECKOM KYIbTYphl B IPUMEHCHHUN
Hue K 3a/1a4aM o0mIel Qu3uKH [TK-13,
HaBbI- . . He Bnaneer Bnaneer
(mompasymeBaromeli ucmonb3oBanue 3Hanwin | [[CK-2.1
Kamu ¢ depeHIuaNbHOTO U HHTErPaIbHOTO
HUCYUCIICHUH, CKAJIIPHOU U BEKTOPHOU
anredp)

Kputepusimu orieHMBaHUsI OCBOSHUSI KOMIIETEHIIUN CITy>KaT Oasibl, OJyYEeHHBIE 3a
BBITIOJTHEHUE 3a4E€THON KOHTPOJBHOM paboThl. Kaxioe u3 nByx 3amaHuii oneHuBaercs B 50
0aJI0B, MaKCHMaJIbHasi CyMMapHasi OlleHKa 32 KOHTPOJIbHYI0 paboTy -100 Ganmios.

[IIkana nepeBojia CyMMapHOTO 6ajuia B IByXypPOBHEBYIO OIICHKY:
- 0-59 6amnoB — «HE 3aU4TECHOY»
- 60-100 6anIoB — «3a4TEHOY.
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Kpome nToroBoil 3a4eTHON KOHTPOJILHON pa0OThI B KaUECTBE OLICHOYHBIX CPEACTB
OCBOCHHS KOMIIETCHLIMA TPUMEHSIOTCS TAaKKe KOHTPOJbHbIE pabOThl MO OTAEIbHBIM
MOZYJISIM U TeMaM IPOrPAMMBIL.

KonstoxkBuym

CryneHTy 3a/1al0TCs B CIIy4aiiHOM NOPsAJKE 7 MPOCTHIX BOIPOCOB, HA KOTOPbIE HY)KHO AaTh KpPAaTKUE
oTBeThI. [10THBIN CITUCOK ATUX BOIPOCOB UMEETCS B (POH/IEC OLIEHOYHBIX CPEICTB.

[Ipumepbl BOIIPOCOB YCTHOTO KOJUIOKBHYMa!

1. B xakux equHUIIAX U3MEPSETCS IEKTPOEMKOCTH?

2. Kakas BenmunHa Ha3bIBaeTCs OJICKTPUYCCKUM JUITOJIbHBIM MOMEHTOM?
3. Kakas BenmnurHa Ha3bIBAETCS MJIOTHOCTHIO TOKA?

4. Yto Takoe y3en nenu?

5. Copmynupyiite 3akoH Oma B auddepeHnnanbHon popMme.

6. Chopmynupyiite nmpaBuno Kupxroda st y3ma moCTOSTHHOTO TOKA.

7. Chopmynupyiite 3axkoH ["aycca ajst dIEKTPUIECKOTO OIS,

Omnmncanue METOJWKHU OIICHUBAHU:

bamiel cyMMupyroTcs, 03TOMY 3a KOJUIOKBUYM MOKHO HOJXY4UTh OT 0 10 7 6amioB.

Kpurtepuu onenku (B 6aj1ax)
- 0 6ann06 8LICMABISEMCSL CIYOEHMY, eCii He OMEEmul NPAGUILHO HU HA 0OUH BONPOC;

- [ bann evlcmasnsemcs cmyoenmy, eciu Omeemui NPAGUIbHO Ha 0OUH 8ONPOC;

- 2 banna evicmagnsaemcs cmyoeHmy, eciu Omeemul npasuibHo Ha 08a 80Npoca;

- 3 banna evicmagnsaemcs cmyoeHmy, eciu omeemul npasuibHo Ha Mpu 80Npocad;

- 4 banna evicmagnsaemcs cmyoeHmy, eciu omeemul nPasuibHo Ha Yemsvlpe 0npocad;
- 5 bannos gvicmasnsaemcs CmyoeHmy, eciiu Omeemul npasulbHO HA NAMb 60NPOCO8,

- 6 bannos evicmasisemcs CmyoeHmy, ecliu Omeemul NPAsUIbHO HA UleCms 860NPOCO8;
- 7 bannos 8vicmasisaemcs CmyoeHmy, ecliu 0meemul NPasuibHO Ha cemb 80NPOCOS.

JlaGopaTopHblie paGoThI M 3aIIIMTA OTYETOB MO HUM,
BKJII0Yasi OTBETHI HA KOHTPOJIbHbIE BONPOCHI

a) JlaboparopHbie padoThbI

Mertoanueckue yka3aHus K 1a00paTOpHBIM paboTaM B IIEYaTHOM BHJIE UMEIOTCS B Ja0OpaTOpHH, a
B DJIEKTPOHHOM BHJE - Ha caire baml'y.
Onucanue METOAUKHN OLIEHUBAHUS:

ITo ogHOMY Gaiy 1aércst 3a KOHCIEKT, U3MEPEHUs], BBIYUCIICHUS 110 pe3yabTaTaM U3MEpEeHUN U
OTY€T (TaOJIUIIBI, PE3YAbTAThl BBIYUCICHUH, IpauKu, BBIBOABI). Bayibsl cyMMHpYIOTCS, IOATOMY 32
Ka)/1y1o 1JabopaTopHyIo padboTy (6€3 3aluThl) MOXKHO NMOXy4uTh OT 0 10 3 6asos.

46



Kpurepuu onenku (B 6aj1ax)):

- 0 6annoe svicmasnsiemcs cmyoeHmy, eciu OH He 8bINOTHUIL pabomy;

- 1 b6ann svicmasgnsaemes cmyOenmy, eciu ox coenanl MmoabKo KOHCNeKm, I1ubo moibKo usmMepeHus.
- 2 banna 8biCmasinemcs CmyoeHmy, eciiu OH COeial KOHCHeKM U 8bINOIHUI USMEPEHUs, HO He
coenan omuém.

- 3 bannos svicmasusiemcs cmyoeHmy, eciu OH HANUCAL KOHCNEKM, 8bINOJHUTL USMEPEHUS U COeLal
NOJIHBIL OMYEm.

0) 3ammTa 0TY4€TOB 10 J1a00pPaTOPHBIM PadoTaM, BKJIOYAs OTBEThbl HA KOHTPOJIbHbIE
BOIPOCHI

CTy,HeHT JOJIKECH IMMOHUMATh CMBICII BCEX 3anuceil B HarmcaHHoM uM oTuére. Ilocae IMPOBECPKHU
IIOHUMAHUA OH JOJDKCH OTBETHUTH HAa KOHTPOJIbHBIC BOITPOCHI. KOHTpOJ'IBHI)IG BOITPOCHI HAXOATCA B
KOHII € MECTOAUYCCKUX YKaBaHHﬁ.

Onucanue MCTOJUKHU OILICHUBAHU:

Ecnu ctyneHT He MOHMMAaET CMBICI 3aluceil B HAMCAaHHOM MM O0TuéTe, To cTaBuTcs () OaoB 3a
3aIlMTY, a KOHTPOJbHBIE BOMPOCHI HE 3aar0Tcs. [locne mpoBepky NOHUMaHUs OH JI0JDKEH OTBETHUTH
Ha KOHTPOJIBHBIE BOIIPOCHI.

Kpurtepuu onenku (B 6a/uiax)):

- 0 6annos evicmasnaemcs cnmyoeHmy, eciiu OH He NOHUMAem, Ymo HANUCAHO 6 e20 omuéme, IUbo
He omeemul NPAGUILHO HU HA 0OUH KOHMPOIbHbIN 60NPOC;,

- 1 bann evicmasnsaemcs Cmyoenny, eciu OH NPAsUIbHO OMEEMUIL HA YACHb KOHMPOIbHbIX
8ONPOCO8;

- 2 banna evicmasisemcs cmy()eHmy, eCJit OH npaeulbHO omeemujl Ha 6Ce€ KOHMPOJIbHblE BONPOCHL.

s cmydenmog 3aouHoll  opmbl  00yUeHUsT UCNOAL3YEeMmCs mom dce HAbop
nabopamopHulx  pabom. Buvinonwenue pabomwvl makdce npeononazaem — HANUCAHUE
KOHCNeKma, 6blnoaHeHue pabomul, ogopmienue omuema u e2o 3awumy. OOHAKO 68UAY
omcymemeusi  OAIIbHO-PEeUMmUHe080tl  CUCMEMbl  KpUmepuu  OYeHUu8anuss 6 Oaiiax
omauyaiomess om ykazauuvix. Coomeemcmeayrowue noxazamenu 075 3A0YHOU Gopmbl
oOyuenus npueedenvi 6 nynkme [ «OcobeHHocmu npenooasanusi OUCYUNIUHBL Os
CMYO0eHmo8 3a0UHOU POPMbL 00YUEHUSLY.

3agaum (KpoMe 3a1aHNI KOHTPOJIbHOMH PadoThI)
3angaun OepyTces U3 COOpPHMKA 3ajay, YKa3aHHOTO B CIIMCKE JIUTEPATYPBI.
IIpuMep THIIMYHOM 3a1a4u:

[MogcunTaiiTe MOTEHIMAIBHYIO JHEPIHIO 3JCKTPOHA HA PACCTOSHUU S5 HM OT TMpoToHa (sapa aToma
BOJIOPO/IA).

Omnucanue MCTOJHUKHU OLICHUBAHUA:

CTy,Z[eHT MOKET BBINTU K IOCKE U pPCUINTh HAa DTOCKE 3a/1a4y, IIOJIYUHUB 1 6amn. 3a OJHO 3aHATHC
CTYACHT MOJKCET IMOJIYUIUTH 3a BbIXOJ K JOCKC HE Oomee 1 Oama. KpOMC TOTO, KaXX I CTYACHT
pemacT BCC 3a/1a4n Y cebs B TCTpau. 3a Hamn4He B TCTpaau BCCX 3a1a4 CTYJACHT I1OJIy4acT 4
Oama. Ecin HCEKOTOPBIX 3aa4 HC XBATACT, CTYACHT MOXKCT JOPCIIATh UX CAMOCTOATCIIBHO.
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Kputepuu onenku (B 6aj1ax)

- 4 6anna nonyyaem cmyoenm 3a Haludue 6 mempaou 6cex 3a0a4, peuléHHbIX Ha NPAKMUYEeCKUX
3AHAMUSX,

- 1 6ann 3a 00HO 3aHAMUE BLICMABNIACTNCA CMYOEHMY, eClu OH HA IMOM 3AHAMUU 8bllesl K 00CKe U
CAMOCMOSAMENbHO NPABUTILHO Peultsl HA 00CKe XOms 0OHY 3a0ayy.

3ananus 11 KOHTPOJILHOM padoThI

Onucanue KOHTPOJIBLHONU pabOThI:

KonTtponbsHast paGoTa cocToMT U3 TpEX 3adady MO pa3HBIM paszesiaM Kypca 3JIEKTpHYecTBa U
MarHetusma. CTylIeHTaM pa3peniaeTcsi MOJIb30BaThCsl TMEPUOJUYECKON TaONMUIlel, BHUCSIIEH Ha
cTeHe. BapuaHThl KOHTPOJIBHOM pabOTHI HAXOIATCS B (POH]IE OTICHOYHBIX CPE/ICTB.

[Ipumep BapuaHTa KOHTPOJIBHON PabOTHI:

1. JIBa 3apsina, HaXOIAIIKECS HA PAcCTOSIHUM 37 M, pUuTsIruBaroTcs ¢ cuiion 13 H.  Bennunna
neporo 3apsnaa +1,4 Kn. Haiitu BTOpoit 3apsia.

2. llTapuk ¢ anexrpuueckuM 3apsaom +0,135 K 3akpemnién Ha mecre. Ha pacctositnum 11 cM ot
HEro HaxoAuTcs mblTHHKA ¢ 3apsiaoM -0,016 Kii. Kakyro paboTy Hao coBepmuTh, MEIIICHHO
OTOJBUTAas MBUIMHKY, YTOOBI OHA OKa3aJ1ach HA PACCTOSIHUU 27 CM OT 3aKpEIUIEHHOTO IapuKa?
3. Won Al*® o neiicTBHEM MardHTHOTO TOJIS BEJHYHHOM 1,3 Tecna IBMXKETCS B BAKyyme IO
OKpPY)KHOCTH quameTpoM 17 cm. [loacuuraiite CKOpOCTh HOHA.

Omnmncanue METOJHUKHU OLICHUBAHHUA:

Kaxnas 3agaya onenuBaercs ot 0 10 3 O0awioB. bamisl 3a 3a1a4u CyMMHPYIOTCSI, TO3TOMY 32
KOHTPOJIBHYIO pa0dOTy CTYACHT MOXET MoJy4nuTh oT 0 10 9 6aymtoB. Hannure npaBUiIbHOTO OTBETA
MPU OMKUOOYHOM PEIICHUH JIM0O0 MpU OTCYTCTBHH PEIICHUs He A00aBIsIeT OaJIIOB.

Kpurepuu onenku (B 6a/1ax):

- 0 6annos 3a 1 3adauy evicmasisiemcs CmyoeHmy, eciu He Hanucal 0axice Yacmu peulenus 8
NPABUILHOM HANPAGIEHUU U NPU IMOM He HANUCATL 0adce NOJIOGUHBL CIAPMOBLIX (hOPMYTL (3AKOHO8,
onpeoenieHull), He0OX0OUMbIX Ol peuleHUs;

- 1 6ann 3a 1 3a0auy evicmasnsiemcs cmyOeHmy, eciu OH COeldl YaCmb PeUuleHUs: 8 NPASUTIbHOM
HanpasieHuu 1ubo HanuUcal He MeHee NOJLOBUHbL CIAPMOBLIX (YOPMYIL (3AKOH08, onpedeieHull),
HeobX00UMbIX 015l peuleHuUs;

- 2 bamna 3a 1 3a0auy 6bicmasisiemcsi CmyoeHmy, ecii OH HAnUcal 6epHOe hopMyibHOe peuleHue,
HO He NOYYUL NPABUILHO20 YUCIEHHO20 Omeema b0 3anucai omeem ¢ OuuUoOKou;

- 3 bannos 3a 1 3a0auy evicmagisiemcs CmyoeHmy, eciu O NOJYYUI NPAGUTbHBIL OMEeNt C
NPABUNLHLIMU eOUHUYAMU USMEPEHUS U HANUCAl NOOPOOHOe peulenue.
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3 cemecmp (Onmuxka)

Tanbl Komne- OuneHo4yHbIe
Pe3yabTarsl 00yueHUust
OCBOCHHUSA TEeHIUH cpeacrsa
3HaTh:
OCHOBHBIE MOJICITH MEXaHUYECKUX (PU3NIECKUX Tecr,
SIBJICHUM, TEPMUHOJIOTUYECKUNA U MOHATUNHBIN OK-1 KOJIJIOKBUYM,
ammapar u aOCTpaKTHBIC TIOHATHS, ITuceMenHas pabdota
MCIOJIb3yEMbIE B ATUX MOJEIISIX
3HaTh:
0CO3HAaBaTh (PU3UYECKYIO CYIIHOCTh OCHOBHBIX
SIBIICHUH B Kypce oOuieit pu3uku; 3HaTh Tecr,
MaTeMaTHYECKYIO (OPMYIUPOBKY OCHOBHBIX ITK-13, KOJJIOKBHYM,
1 3aKOHOB BCEX pa3/iesioB oOuieil Gpu3nky; I[ICK-2.1 KOHTPOJIbHAS
-# oran
ora TpaHUIIBl KX TPUMEHUMOCTH, TPUMEHEHHE pabota
3aKOHOB B BXHEUIIIMX MPAKTHYECKHIX
3HaHuA
MTPUIIOKECHHSIX
3HaTh: 3amura
OCHOBHBIE (PM3HUECKUE BETMUNHBI 1 MK-13 71a60pPaTOPHBIX
¢bu3nvecKkne KOHCTAHTHI, X OTpe/IeIIeHNE, pabor,
CMBICII, CIIOCOOBI ¥ €ZIMHUIIBI UX U3MEPEHUS MUChbMEHHAs paboTa
3HaThb: Tecr
(dbyH1aMeHTalIbHble (PU3UYECKUE OIBITHI H UX [ICK-2.1 ’
KOJJIOKBHYM
POJIb B Pa3BUTHH HAYKU
3HarTh: 3amura
Ha3HA4Ye€HHE U NPUHLHUIIBI 1EUCTBUS [1IK-15 1a00PaTOPHBIX
BOKHEUIINX HU3UIECKUX MPUOOPOB pabor
Ymers:
aHAJIM3UPOBATh MPAKTUYECKUE 3aauH, Tec
. T
CBSI3aHHBIE C PA3NIMYHBIMU pa3/ieraMu o0men OK-1 ’
KOJUIOKBUYM
¢bu3uky, yMeTb GOopMann30BaTh MPUKIAIHYIO
3a/lauy B TEPMUHAX TUCIUIUINHBI
Ymersn:
Tecr,
0oTOUpaTh, CTPYKTYPUPOBATH U KPUTHUECKU OK-1
KOJUIOKBH
aHAJIM3UPOBATh YUeOHbIE MaTEPHAIIBI M
Ymern:
yKa3aTh, KAKHE€ 3aKOHBI OMKCHIBAIOT IaHHOE
KonTposbHas
2-if sTam siBiieHre WK 3G (eKT, U 3aMuChIBaTh
: I1K-13 pabora,
COOTBETCTBYIOIIME ypaBHEeHUs B cucteme CU;
KOJUIOKBH
VMeHus YMETb NMPaBUIBHO UCTOJIKOBBIBATH CMBICI M
(bu3MYECKUX BEIMYNH U MOHATHIA
YMmern: 3amura
paboTaThb ¢ mpubopaMu 1 000PyIOBaHUEM I1K-15 71a00paTOPHBIX
COBpEMEHHOM (puznyeckoit 1aboparopun padoT
Ymern:
3amura
UCIOJIb30BATh PA3IUYHBIE METOIUKH
o I1K-15 71a00paTOPHBIX
(bu3nuecKux U3MEpeHu u 00paboTKU 5
abot
HKCIIEPUMEHTAIbHBIX JaHHBIX P
YMeTh: IPUMEHSTH N3yUYEHHbIE TOHATHS U
3aKOHBI 001N (PU3UKU K PEHICHUIO TUITOBBIX
3aja4 1o BI(-:L;M (ba311eJ1aM1£) ca, CBOOOIHO IK-13, Konrpobhas
P ypea, I1CK-2.1 pabora

HCIIOJIb3Y: IPU 3TOM HCO6XOIlHMBIﬁ
MaTeMaTUYECKUMN arrapar
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3-i1 aTan

Bnane-
HHUC
HaBbI-
KaMH

Baagers:
HaBBIKAMH Pa0OOTHI ¢ y4eOHOU JIUTEPATYpOit
o obuiei pusnke, HaBBIKAMU 0TOOPA U

00paboTKK HHPOPMALIUHN U3 PA3TMYHBIX OK-1 Tecr,
WCTOYHUKOB (Y4eOHUKH, CIPABOYHUKH, B TOM i KOJUIOKBHYM
YHCIIe AJIEKTPOHHBIE, HHTEPHET-PECYPCHI);
BIIQJICTh METOIaMH1 UCTIOJIh30BaHUS
CIIPaBOYHBIX MATEPHAIIOB
Baagers:
OCHOBHBIMH 3JICMCHTAMU MaTEeMAaTHUECKON
KYJIBTYPBI B IPAMEHEHUH K 33J1a4aM 001eit
(bu3HKY (MOApa3yMEBarOIICH HCIOJIb30BAHUE
N KontponsHas
3HaHUH MU PepeHINaTHFHOTO 1 HHTETPATbHOTO IK-13,
VCUYUCIICHUH, CKATSIPHOW U BEKTOPHOU ayreop, TICK-2.1 pabora,
T depeHInanbHbIX U UHTErPaIbHbIX KOJLIOKBIYM
YpaBHEHUI, TCH30PHOTO aHAN3a, a TAKKE
TEOPHUH BEPOATHOCTEN U MATEMATUYECKON
CTATHCTHUKH)
Baapers:
HaBIf;KaMI/I MIPABWIIBHOM 3KCIUTyaTaIluu 3amyra
I1K-15 71a60pPaTOPHBIX
OCHOBHBIX TPHOOPOB B 00OPYIOBAHUS 6
COBpPEMEHHOU (u3nuecKoil JabopaTopun pabot
Biaanern: 3amura
HaBBIKaMH 00pa0OTKHM U MHTEPIIPETALIUH I1K-15 71a60PaTOPHBIX
pe3yJIbTaTOB IKCIIEPUMEHTA pabor
Baaners:
00J1a71aTh HaBbIKAMH MCIOJIb30BAHUSI METOIOB [1K-15, 3amura
. 1ab0paToOpHBIX
(hU3UIECKOTO MOJCITUPOBAHUS B MH)KEHEPHOI [1CK-2.1 pabor
MIPaKTHKE
Baagers: ocHOBaMu (DM3NYECKOTO MBIILICHUS
U cUCTeMOM 06a30BbIX (PYHAAMEHTATbHBIX 3amura
MOHATHH 0011el GU3MKU; BIAAETh AIEeMEHTaMU [ICK-2.1 1ab0paTOpPHBIX
L[ETbHON €CTECTBEHHOHAYYHOU KapTUHBI MUDA, ' pabor,
OCO3HaBaTh OPraHNYECKYIO CBS3b (PU3UKU U KOJUIOKBUYM

JAPYIrux €CTCCTBCHHBIX HAYK

AW N —

W

DK3aMEHAIUMOHHbIE OUJIEThI

CrpykTypa SK3aMEeHAIIMOHHOTO Ouiera:
bunem cocmoum uz 08yx meopemuueckux 60npocos.

IIpumepHbIe BONPOCHI AJIM1 IK3aMeHAa:

. OCHOBHBIE 3aKOHBI FTEOMETPUYECKOHN ONTUKH.

. DOTOMETPUYECKHUE BEIIMYUHBIL.

. YpaBHenust Makcgeiia. CKOpOCTb 3IEKTPOMarHuTHOU BOJIHBI B CPEJIE.

. [lorrepe4HOCTh 2IE€KTPOMArHUTHOM BOJIHBL. B3anMHas epreHuKyJISpHOCTh
BekTopoB E u H. Cundasznocts konebanuii Bektopos E u H.

. DHeprus 3J1eKTpoOMarHuTHO! BoHbL. BekTop YMoBa-Iloiitunra.

. I3mepenune ckopocTu cBeTa.
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7. OTpaskeHue U MpeJIOMIIEHHE CBETa HAa IPAHULIE IBYX U30TPOIHbBIX
TUBJIEKTPUKOB.

8. ®opmyinbl OpeHens.

9. llonsitne nuntepdepenyu ceera. Matepdepentms Bonn. [lnpuna
UHTEPPEPEHIIMOHHOH TTOJIOCHI.

10. KorepeHTHOCTb B OINTHKE.

11. CnocoOs! MOTy4eHUsI KOTEPEHTHBIX ITyYKOB JISICHHEM BOJIHOBOTO (ppOHTA
(meron FOnra, 6uzepkana ®penens, ounpuzma Openens, ounnasa buiie,
3epkaiio Jlnoina, meton JInHHMKA).

12. CiocoObI MOTy4eHUsI KOTEPEHTHBIX MTyYKOB JISICHUEM aMIUTUTYBI (TI0JIOCHI

PaBHOTrO HAKJIOHA, [I0JIOCHI PAaBHOM TOJIIMHBI, KoJbla HproToHA).
13. IByxnyueBble uateppepomerpsl. utepdepomerp Maiikenscona. Obnactu
MIPUMEHEHUS UHTEP(PEPEHITUH.

14. MHorosy4eBble HHTEPPEPOMETPHI.

15. IIpunnumn I'rolirenca-dpenens.

16. Meton 30u ®penerns.

17. Metox rpaguueckoro CioKeHUs! aMILTUTY/I.

18. Iudpakuus @penens ot npoctedux nperpan (audpakuus oT Kpyriioro

OTBepCTHS, TU(PaKIUI OT KPYIJIOTO JUCKA).

19. Iudpakuus Openens Ha kpato nosymiockoctu. Crninpans KopHro.

20. Audpakuus B napajjienbHbIX gydax (audpaxius @paynrodepa). OnbiT

®paynrodepa. Judpakius OpayHrodepa oT menu.
21. qudpakums cBera ot n1ByX menei. JudpakimonHas pemerka.
22. qudpakmus cBeTa OT NPSIMOYTrOJIHHOTO M KPYTJIOTO OTBEPCTHSI.
23. udpakuus Ha 1ByXMepHOU perieTke. Judpakiys Ha TpEXMEPHON pelIeTKe.
24. Nudpakuus peHTreHoBckux tydeit. Dopmyna Bynwsda-bparros. Metonasr Jlay»
u Jle6as-1llepepa.

25. Tlonsartue o rojorpaduu.

26. EcTecTBeHHBIN U NOJISIPU30BaHHbIN cBeT. 3akoH Maitoca. 3akoH bproctepa.
[Tonepe4HOCTh CBETOBBIX BOJIH.

27. JInneliHo-nonsspu30BaHHbIN cBeT. IHTEepdhepeH s MoIsIpu30BaHHOTO CBETA.

28. JIBoitHoe nydyenpenomieHue. MICKyCCTBEHHOE ABOMHOE JTydenpesIOMIICHUE
(botoynpyrocts, 3pdext Keppa, ssBnenne Korrona-Myrona).

29. TlonspuzanoHHbIC TPUOOPHI.

30. DUMOTHYECKU-TIOJISIPU30BAHHBIN CBET.

31. Bpamenue miockoctu noysgpuzanui. OObsiCHEHHE BpaIlleHUs TII0CKOCTH

nosigspu3anuu no Openento. MarHuTHOE BpallleHUE TUIOCKOCTH MOJIIPU3AIIUH.

32. HopmanbHas 1 aHOMasbHas aucnepcus MeToapl U3y4eHUsl TUCTIEPCUU.

33. OcHOBBI 2NIEKTPOHHOM Teopuu auctiepcun. MomnekynspHas pedpakius.

34. [lornowmenue ceeta. 3akoH byrepa-bapa.

35. PaccesiHue cBeTa B MyTHBIX cpefiaXx. MoJIeKylspHOe paccesHUE CBETa B ra3ax.

Cratuctrueckas Teopusl paccesHUs CBETa B ra3ax.

36. PaccesiHue cBeTa B XKMAKOCTAX. PaccesHue cBera B TBEpAbIX TENaXx.

37. N3ny4arenbHas U norjouiareiabHas CiocOOHOCTH. AGCOJIFOTHO YEPHOE TEJIO.

38. 3akon Kupxroga. 3akon Credana bonbimana. 3akon Buna.

39. ®opmynsl Panes-Jxxunca u [lnanka.

40. Bunsl potorddexra. 3akonsl poToddhdexTa.

41. YpaBHenue DitHmTeiiHa 1 BHeHero ¢porodddekra. [Ipumenenue dortorddexra.

42. Ddpdext KomnroHa.

43. DdodexT [omepa B onTHKE.

44. ]laBieHHE CBETA.

o1



IIpumep 3x3aMeHAIIHOHHOI 0 OUJIeTa

MuHHCTEPCTBO HAayKU U BhIciIero oOpa3oBanus Poccuiickoit denepannu
OI'BOY BO «bamkupckuii rocyjapCTBEHHbIN YHUBEPCUTET»
OU3NKO-TEXHUYECKUI MTHCTUTYT
Kadenpa obmreii puzuku

3K3AMEHAIIMOHHBIN BUJIET Ne 1

no AucHuIInHe «Pu3ukKa (pazaes «OnTuka»)»
CnemnanbHocts 21.05.03. «TexHOI0rus reoJIOrnuecKOm pa3BeiKny
Cnennanuzanus «l eodusnyeckue METOIbI UCCIEI0BAHUS CKBAKUHY

Bomnpoc 1. /[BoitHOE TydenpenomieHue.

BOHpOC 2. CnnocoOsI MOJTYUYCHUA KOTCPCHTHLBIX ITYYKOB ACJICHUCM aAMILIUTYAbI
(HOHOCBI pPaBHOTO HaKHOHa).

«YTBEPKIAO»

7y

3aBenyromuit kadenpoit : M.X.banamnanos

B pamMkax wucronap30BaHMS MOIYJIbHO-PEHTHHIOBOM CHCTEMBI OOYYCHHS U OIICHKH
yCIIeBAaeMOCTH CTYACHTOB UTOTOBAs OLICHKA 3HAHUI CTyJIeHTa 10 AUCUUILITUHE POU3BOAUTCS IO
cCyMMe 0aJlIoB, MOJIyYEHHBIX B paMKaX TEKYILEro U pyOeKHOTO KOHTPOJIS 3HaHUMN, YMEHUH U
HABBIKOB B TEUEHUE CEMECTpPa, U OaJJIOB, MOJyYECHHBIX HA SK3aMEHE.

3a paboTy B ceMecTpe CTyIeHT moiydaeT A0 70 OaiioB 3a BHINOJHEHHE 3a/laHUN B paMKax
TEKYIIEro U pyOeKHOrOo KOHTPOJS M JAOHOJHUTENbHO 10 10 GayioB 3a pe3ynbTaThl ydacTus B
OJIUMITUAJIE CTYACHTOB Mo oOmiei ¢usuke. /s nomycka K 3K3aMeHY CTYIEHT JOJDKEH HaOpaTh B
cemecTpe He MeHee 35 6allIoB.

MaxkcuManbHOE KOJIMYECTBO OaiioB, MOJTydaeMoOe CTYAEHTOM Ha JK3aMmeHe, cocrapiseT 30
0aoB.

[TepeBon ouenku u3 100-6a1bHOM B 4eThIPEXOAIbHYIO TPOU3BOIUTCS CIEAYIONINM 00pa3oM:
- otanyHO — oT 80 o 110 6amtoB (Bkimrovas 10 mOONIPHUTEIBHBIX 0aIOB);

- xopoo — ot 60 1o 79 6ayoB;
- YAOBIETBOPUTENIHHO — OT 45 110 59 6anos;
- HEY/IOBIIETBOPUTEIILHO — MeHee 45 0aoB.

Kpurtepun oneHnBaHus 0TBETAa HA IK3aMeHe:

MaxkcumanbHas oneHka — 30 6ayioB CKIaIbIBAETCS U3 OIEHKU 32 OTBET HAa TEOPETHUECKUE
BOMPOCHI OmiieTa (JBa BOIMPOCA OLIEHWBAIOTCS MAaKCUMAIBHO MO 9 0alioB KaxAbli), U3 OLEHKU 32
pemieHue 3agauu (6 OanyoB) M OIIEHOK 3a OTBETHI Ha JOIMOJHUTENbHBIE BOMPOCH (JIBa BOIMpPOCaA,
OIICHUBAEMBIX KaXIbIl B 3 OaJljla MAaKCHUMAJIBHO).
3a oTBeTHI HA BONPOCHI OMJIeTa BHICTABJIACTCS

- 15-18 6ans0B, ecnu CTyIEHT Jajil MOJHBIC, Pa3BEPHYTHIE OTBETHI HAa BCE TEOPETUUYECKUE
BOMPOCHI OMieTa, MpoJAEeMOHCTPUPOBAI 3HaHKE (HOPMYII, TEPMHHOJIOTHH, MOHUMaHue (PU3NIecKOn
CyTU SIBIIGHMM U HKCIIEPUMEHTOB, YMEHUE MOCIEI0BATEIbHO U JOTUYHO OTBEYATh HA BOIPOCHI
Oounera B oObeMe peKOMEHAOBaHHOUN muTeparypel. CTyaeHT Oe3 3aTpyqHEHHl OTBETHJI Ha
YTOYHSIOIINE BOMIPOCHI MIPENogaBaTelis [0 MaTepraiaM oumeTa.
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- 10-14 6a1J10B BBICTABIISICTCS CTYJICHTY, €CJIM CTYACHT PacKpblI 0€3 cephe3HbIX OMMO0K 00a
TEOPETUYECKHUX BOIPOCA, OJHAKO MOKa3ai npodensl B 3HaHUAX 20-25 % obbema Omiera. He Ha Bce
YTOYHSIOUINE BOMPOCHI OBLIH TaHBI KOPPEKTHBIE OTBETHI.

- 5-9 GayI0B BBICTABIIACTCS CTYACHTY, €CIIU JTaHBl OTBETHI HAa 00a TEOPETUUECKUX BOIPOCa B
oowveme 35-50 % ot nmomHOrOo OoTBeTa. CTYIEHTOM JOMYIIEHO HECKOJIBKO CYIIECTBEHHBIX ONTUOOK B
TOJKOBAaHMHU OCHOBHBIX HOHHTI/If/'I, 3aKOHOB U (bOpMy.]I, OIMMCAaHHWU OCHOBHBIX OJOKCIICPUMCHTOB.
CTYZIGHT HC JacT YAOBJICTBOPUTCIIBHBIX OTBETOB HA YTOUYHAIOIIKUC BOIIPOCHI 11O 6I/IJI€Ty.

- 1-4 O0anna BBICTABISIETCS CTYIACHTY, €CIIM OTBET HAa TEOPETUYECKHE BOIPOCHI
CBHUJACTCIIbCTBYCT O HCIIOHUMAHUU H Kpaf/'IHC HCEIIOJTHOM 3HAaHHHW OCHOBHBIX HOH?ITI/II?I, 3aKOHOB H
OKCIICPUMCHTOB, WJIM IOJHOCTBIO OTCYTCTBYCT OTBCT Ha OJUH BOIIPOC H AOMYUICHBLI CCPLC3HLIC
OomMOKH M MPOOENsl MPH OTBETE HAa BTOPOW Bompoc. Ha yTouHsiomme BOMPOCH MO OHMIIETYy He
IMOJIYYCHBI OTBCTHI WJIM OTBETHI HA HUX B KOPHE OIIMOOYHEL.

3a oTBeT HA JONOJIHUTEIbHBIH BONPOC HA IK3aMeHe BbICTABJISACTC:

-3 Gayuta, eciu CTYJCHT J1all UCUEPIIBIBAIOIIIE TIOJHBIN U MPaBUIIbHBINA OTBET;

- 2 Gayna, ecny OTBET BEPEH, HO J]aH HE B MOJHOM 00beMe y4eOHOUN MpOorpaMMbl, UM COIEPHKHUT
HE3HAYUTCIBbHBIC OIHI/I6KI/I,

- 1 Gan, ecniv OTBET Ha BOMPOC JIaH, HO COAEPKUT CEPhe3HbIE OLIMOKHU UM OoJble MpoOenbl B
U3JI0KEHUU;

- 0 6anm1oB, eciy CTYAEHT HEe OTBETHJI WJIM OTBETUJI B KOPHE HEBEPHO.

s cmyoenmog 3a0unoli hopmbl  00YYEHUS UCHONBL3YEMCs MOm Jice CAMbLlL
KOMNIEKM K3AMEHAYUOHHBIX Ouremos. OOHAKo 88Uy OmMCymcmeus 6ai1bHO-PeiumuHe080ll
cucmemvl  Kpumepuu — OYEHUBAHUS HA  IK3AMEeHe  OMAUYAIOMCS  OM  YKA3AHHBIX.
Coomeemcmsyrowue noxazamenu 01s 3a04HOU Popmbl 00yUeHUs: npugedeHsvl 6 nyHKme 7
«Ocobernocmu npenooasanuss OUCYUNIUHbL Ol CMYOeHmMO8 3A0HUHOU (POopMbL 0OVUEHUSLY.
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3aganus 119 KOHTPOJILHBIX padoT

Onucanue KOHTPOJAbHOU paboThl Nel:

KoHTposabHast cocTouT u3 yerbipex 3a1a4. Bpems Boinonnenus — 90 munyt. Kaxknas 3agaua
oneHuBaeTcs B 1 Gami.
[Ipumep BapuanTa KOHTpOIBHOM paboThI Nel:

Bapuanr 1.

1. Kakyro oCBEIICHHOCTH E cienyer co3aaTh Ha OeJIoM JIcTe OyMmaru ¢ K03 PUIreHTOM
otpaxenus k = 0.85, 4To6sI ero spxocth B 6s11a 3-10% k1/M?? MoxkHO cunTats, uto Gymara
pacceuBaeT CBeT 110 3aKoHy JlambGepTa.

2. Haiiti moxa3zaTens npenoMIIeHusI pyOruHa, €CITH MPEAeTbHBIA YToJI MMOJHOTO OTPasKEHUS IS
pyOuHa pasen 3407

3. Jlunza ¢ pokycusiM paccTostureM f=10 cM cenana U3 CTeKIIa ¢ MoKa3aTejaeM MPEIOMIICHUS N
=1.5. Haiitu doxycnoe paccrosiHue f ' uH3bI, HOMeIeHHOW B Boay (n' =4/3).

4. Yenosek, CTOAIINI Ha Oepery npyjaa, CMOTPUT Ha KaMeHb, Haxos1uiics Ha ero nHe. [yOuHa
npyaa h =1 M. Ha xakom pacctosiHuu h' OT MOBEpXHOCTH BOJIbI OJTYIUTCS N300paKeHHe
KaMHs, eCJIH JIyd 3PEHHS COCTABIIAET C HOPMAJIbIO K HOBEPXHOCTH BOJBI yron ¢p=60°?
[Toxazarens npenomieHus Bobl n=1.33.

Onucanne KOHTPOJIbHON padboTh! No2:

KonTpoJsibHasi COCTOUT U3 YeThIpeX 3a7a4, BpeMs BeinoiHeHU — 90 munyT. Kaxknas 3amaya
oneHuBaercsa B 1 Oal.
[Ipumep BapuaHTa KOHTPOJIBHOU pabOThI Ne2:

BapwuanT 2.

1. Paccumraiite, BO CKOJIBKO pa3 0CIa0UTCs MHTEHCUBHOCTD CBETA, MPOIIIEIIETO Yepe3 ABa HUKOJIS,
YIOJI MEXAY UX IUIOCKOCTAMH NoJsipu3anuu o = 45°, a B KaxI0M U3 HUKoJeH tepsercs 5%
MHTEHCUBHOCTH MaJA0IIEro Ha HEro CBETa.

2. IIpu HarpeBaHuH a0COIOTHO YEPHOTO Tella AJMHA BOJIHBI, COOTBETCTBYIOIIAS MaKCUMaIbHOU
M3JIy4aTesIbHOU crocoOHOCTH, n3MeHmIach oT 690 1o 500 HM. Bo ckoJIbKO pa3 yBeIM4HMIach Mpu
3TOM H3JTy4yaTesibHasl CIOCOOHOCTh aOCOIIOTHO YEPHOTO TEa.

3. KaToz, U3roTOBJIEHHBIN U3 KaJIHsA, OCBEIIAETCS CBETOM JIMHOI BOJIHEI 345 HM. PaboTa BeIXO4a
3JIeKTpOHA paBHa 2 3B. Onpenennre KUHETHYECKYIO SHEPTHUIO 3JIEKTPOHOB

(h =6,63-10°34]x-c - mocrosaHas [Tnanka, c=3-108M/c - ckopocTh cBeTa).

4. DOHeprus GoTOHA, MAAAIOIIETO HA TOBEPXHOCTh METAJIIIMUYECKON TUIACTUHKY, B 5 pa3 OoJbliie
paboThI BBIXO/IA SJIEKTPOHA C MOBEPXHOCTH ATOr0 MeTaia. YeMy paBHO OTHOIIICHHE
MaKCUMaJbHOW KMHETUYECKOH sHepruu HoToIEeKTpoHA K paboTe BhIxoaa?

Onucanue METOAMKHU OICHUBAHUA 3a1a4 KOHTPOJbHDBIX p360T2

- 1 Gann BBICTaBIIAETCS CTYACHTY, €CIIU 33/1a4a pelleHa aOCOII0THO BEPHO;

- 0,5 Oamna BBICTaBISETCS CTYJICHTY, €CIM OTCYTCTBYET OJHO M3 HEOOXOJMMBIX HCXOJHBIX
YpaBHEHUH WJIM JOMYyIEHa NPUHIUIHAIbHAS OIIMOKA B UCXOAHBIX YPAaBHEHHSIX, HO MPUCYTCTBYIOT
NIPaBUJIbHBIE PACCY)KJICHHMsI M JeHCTBMs, HampaBieHHble Ha TMOJy4yeHHE OTBeTa(3ajgaua pelieHa
HaIroJIOBUHY);

- 0 6a;mIoB CTaBUTCS MPH OTCYTCTBHM OTBETA WJIM IPU TOJHOCTHIO HEBEPHOM OTBET WJIM KOTIJa
OTBET HE COOTBETCTBYET YCIOBHUIO 3a1a4H.
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Mna cmyoenmog 3a0uHOU @hopmbi 00yueHus YueOHbIM NIAHOM 3aNIAHUPOBAHA
3auemuas KOHMpovbHas paboma no pasdeny «Onmuxay. Ilpumepvl 3a0anuii u Kpumepuu
oyenku npusedeHvl 8 nynkme 7 « Ocobennocmu npenooasanusi OUCYUNIUHBL OJisl CIYOEeHMO8
3A04HOU hopMbl 0OVUEHU.

3aganus 1 NMCbMEHHBIX padoT

Onucanne mMcpEMeHHo# padoTs! Nel:

[TucpbMeHHast COCTOUT U3 YEThIpEX BONPOCOB. Bpems BoimonHeHus: — 20 MUHYT.
Kaxnpiii Bonpoc ouienuBaercs B 1 6ai.

[Ipumep BapuanTa nucbkMeHHOM paboTh! Nel:

Bapnanr 1.
1. ChopmynupoBaTh 3aKOH OTPaKEHUS.
2. Kakue xoneOaHMs Ha3bIBAIOTCS KOT€PEHTHBIMU ?
3. Cnoco6 momy4eHus: KOTepEeHTHBIX ITyYKOB JISJIEHUEM BOJIHOBOTO (pOHTA
(3epkano Jlnoiima).
4. Jlyd mepexouT U3 BOJBI B CTEKJI0. YTom nafenns pasen 35°. Haiitu yron npenomienus
(ns=1,33; n=1,5).

Onucanne MMcsEMEHHO0M padoThl Ne3:

[IncebmMeHHast COCTOUT M3 YeThIpeX BONIPOCOB. Bpems BoinonHeHU — 20 MUHYT.
Kaxnp1it Bompoc orieHuBaeTcs B 1 6aw.

[Ipumep BapuaHTa mUCbMEHHOM paboThl Ne3:

BapwuanT 2.

1. Chopmymupyiite npuniun [ roiireHca-Openernsi.

2. BeiBeaute popmyny Bynbda-bparros.

3. udpakuus @paynrodepa oT mpsiMOYTroIbHOTO OTBEPCTHS.

4. Nudpaxmus OpayHrodepa ot IByx miesiel. Y CII0BUSI MUHUIMYMOB H MaKCUMyMa TU(PPaKInu.

Onucanue METOJIUKHA OLICHUBAHUA BOIIPOCOB MMCbMEHHBIX paﬁoT:

- 1 6ann BeICTaBIIIETCI CTYACHTY, €CJIU CTYACHT ITOJIHOCTBIO Aajl OTBET Ha BOIIPOC;

- 0,5 Oamna BbICTaBiISETCS CTYIEHTY, €CIM OTCYTCTBYET JIMOO PUCYHOK JMOO OTBET Jajl He
MOJIHOCTBIO;

- 0 6anIoB CTaBUTCS MPU OTCYTCTBUH OTBETA WIIU MPHU MOJHOCTHIO HEBEPHOM OTBETE.
3agaHus ISl NPOBeJeHUs NMMCbMEHHBIX ONPOCOB (TECTOB)
OnucaHue TecTa.

ConepxuT 3a1anust Ui pyOexKHOro KOHTpOJIs ycBoeHUs MaTepuana. Tect paccuntan Ha 20
MUHYT, cocTouT u3 10 3ananuii. Kaxnoe 3ananue ouenuaetcs B 0,5 6anna.

[Tpumep Bapuanra Tecta

1. ITpu mpOX0KJEHNUHU PJIEKTPOMArHUTHBIX BOJH B BO3/1yXE MPOUCXOAT KOJIEOAHUS:
1) MoseKyn BO3/1yXa;

2) IUIOTHOCTH BO3/yXa;

3) KOHIIEHTpAIMH KUCIIOPO/Ia;

4) HanpsHKEHHOCTH JEKTPUYECKOTO U MHIYKIIMA MarHUTHOTO T0JIEH.
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2. Beibepute npaBUIIbHBIEC YTBEPKIACHUS:

I. MakcBemnn onupasich Ha skciepuMeHThl Dapasies 10 UCCIEI0BaHUIO AIEKTPOMAarHuTHOM
UHIYKLWH, TEOPETUUECKHU MIPEICKa3all CyLIECTBOBAHUE 3JIEKTPOMAarHUTHBIX BOJIH.

IL. I'epi, onupasich Ha TeOpeTHUECKUE TIpeIcKa3anus MakcBelia, 00Hapy U JIEKTPOMarHUTHBIE
BOJIHBI SKCIIEPUMEHTAJIBHO.

[II. MakcBesut, onupasich Ha 3KCIEPUMEHTHI ['epiia 1o uccie10BaHuIo MIEKTPOMAarHUTHBIX BOJIH,
CO3/aJl TEOPHUIO UX PACIIPOCTPAHEHUSI B BAKyyMe.

1) Tonpko I;

2) Tosbko 1I;

3) Tosbko I11;

4HIull

3. Bogna ocBelieHa 3e€HbIM CBETOM, JIJIs1 KOTOPOTO JJMHA BOJHBI B Bo3ayxe 0,5 mxm. Kakoit Oyner
JUTMHA BOJIHBI B Boje (N=1,33)?
1) 450 um; 2) 0.38 MKMm; 3) 0.5 MKxMm; 4) 750 HM.

4. JIunza — 9710 ...

1) mpo3payHoe Teno, OrpaHUYEHHOE C(hepUUeCKUMH WU LIWJIMHAPUIECKUMU TOBEPXHOCTAMU;

2) ONTUYECKUH AIIEMEHT, NPeAHAa3HAYEHHBIH ISl CIEKTPaJIbHOTO TPe0Opa30BaHus U3ITYUCHHUS,;

3) npo3payHoe TeNo, NpeHa3HaYeHHOE AT TPeoOpa30BaHUs CBETOBOTO MTOTOKA;

4) onTUYECKUH AIIEMEHT, NPeAHAa3HAYECHHBIH ISl U3MEHEHUSI COCTOSHUS NOJISPU3ALUHN U3JTy4EHU s

5. PaccmatpuBast mpenMeT B COOMPAONIYIO JTUH3Y, €r0 PacrojiaraloT Ha PAacCTOSIHUU 4 CM OT Hee.
[Ipu »TOM moy4yaroT MEEMOE M300pakeHre B 5 pa3 Oosibie camoro mpeamera. Kakosa
ONITUYECKAs CUJIA JIUH3bI?

1) 4 anrp; 2) 10 grrp; 3) 20 gmTp; 4) 5 amrp.

6. I'ne cnemyer pacmoyioKUTh OTHOCUTEILHO PacCEeUBArOIIEH JTMH3BI ¢ POKYCHBIM PacCTOSIHUEM 25
CM HEeOOJIBIIIOH MpeIMeT, YTOOBI Iepe] IMH30M BOSHUKIIO €T0 MHUMOE H300pakeHne?
1) 50 cm; 2)100 cwm; 3) 10 cm; 4) 120 cm.

7. HeoOxomumble YCITOBUSI BOSHUKHOBEHHSI MHTEPQEPEHIIMN CBETOBBIX ITy4KOB: [lepednciants Bce
YCIIOBHSI.

1) paBeHCTBO YacCTOT KOJICOAHUH;

2) paBEHCTBO aMILTUTY/I;

3) KOTepEeHTHOCTb;

4) MOHOXPOMATHYHOCTb.

8. [Tpunium ['rolireHca MOKHO CHOPMYITHPOBATH CICAYIOIIMM 00pa3oM:

1) cBeT B ONTHYECKH OJHOPOTHON Cpejie PacIpOCTPAHIETCS MPSIMOIUHEHHO;

2) KaxJas TOYKa, 10 KOTOPOH JOXOAMUT BOJIHA, CIIY>)KHT LIEHTPOM BTOPUYHBIX BOJIH, a OrH0Oaromas
3THX BOJIH JAa€T MOJIOKEHUE BOJIHOBOTO (PPOHTA B MOCIEAYIOIUH MOMEHT BPEMEHH;

3)cBeT pacnpocTpaHseTcs 0 HauKpaTyaileMy MyTH MEKIy AByMS TOUKaMHU;

4) nelcTBUTENbHBIA MYyTh PACHPOCTPAHEHUS CBETa €CTh IMYTh, IJI MPOXOXKACHUS KOTOPOTrO
CBETy TpeOyeTcss MUHUMAaJbHOE BpeMs [0 CPABHEHHIO C JTIOOBIM APYTUM MYTEM MEXIY TEMH Ke
TOYKAMH.

9. Ha myTHn C(I)CpH‘ICCKOﬁ CBETOBOI BOJIHEI IIOCTaBJIECH HerOSPaQHBIﬁ 9KpaH C BbBIPC3aHHBIM B
HEM KpYIJIBIM OTBCPCTHEM. LIGMy PaBHO 3HAYCHUC aAMIUIUTYIAbl CYMMApPHOIO KOJ'Ie6aHI/I$[ B
TOYKCE, HaXOI[HH_[I/II\/'ICH MNpOTHUB LCHTPA OTBEPCTUA U HA TAKOM PACCTOAHHH OT HEro, 4To 4YucCIIO
OTKPBITBHIX 30H CDpeHeJ'IH K- YCTHOC, a YHMCJIO 3THX 30H — HCBCIIHMKO.

DA=A/2+A 12; 2)A=A/2-A12; 3)A=A/2+A_/2-A; 4A=A/2.

10. udpakunonnas pemierka mupuHoit 4 cm umeet 2000 TPUXOB U OCBEIIAETCS HOPMAIBHO
NaJA0IKUM HE MOHOXpoMaTHuecKuM cBeToM. Ha skpane, ynaneHHoMm Ha paccrosHue 50 cM,
MaKCHMYM BTOPOTO MOPsIIKA yAaldeH OT UeHTpanbHOro Ha 3,35 cm. HaliTu nnuHy BOJIHBI CBETA.
1) 0.560 mxM; 2)500 uMm; 3) 600 uM; 4) 0.67 MKM.
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Onucanne MeTOANKH OLICHUBAHMSA TECTOB:
- 0,5 Gan BBICTABIIACTCS CTYACHTY, €CIIM CTYAEHT MOJIHOCTBIO Jajl OTBET Ha BOIPOC;
- 0 ©ayyIOB CTaBUTCS IPU HEBEPHOM OTBETE.

33}13HI/IH AJIsl KOJUIOKBUYMaA

Onucanne KOJUIOKBHYMa.:
KommoxBuym npoBoauTcst ocie u3ydenus teM « arephepennus ceetay, «Audpakmus
cBeTay. MakCUMaIbHBIA OaT — 5 0ajuioB.

Bomnpocer 15 koiutokBuyMa
. UHTEepdepeHtus CBETOBBIX BOJH.
. lllupuna unrepdepeHIIMOHHBIX TOJIOC.
. BpeMeHHast KOrepEeHTHOCTb.
. [IpocTpancTBEeHHAs! KOTEPEHTHOCTb.
. CniocoOblI nosty4yeHns: KOT€pPEeHTHBIX BOJIH JIEJIEHUEM BOJIHOBOTO (PpOHTA:
1) meton FOHra;
2) ouzepkaiia Openerns;
3) 6unpuzma Openens;
4) 3epkano Jlnotina;
5) 6ununza buiie.
6) meton JIuHHUKA.
6. CriocoObI MOTy4YeHHUsT KOTEPEHTHBIX MTyYKOB JICJICHUEM aMILTUTY/IbI:
1) mosockl paBHOTO HakJIOHA (MHTEP(EPEHITUS OT TUIOCKOMAPAIICIbHOM TUTACTHHKH )
2) TMOJIOCHI paBHOM TOJIIUHBI (MHTEPGEPEHITHS OT IUTACTHHKH IMEPEMEHHOMN TOJIIMHBI,
3) xosbia HeroToHa.
7. AByxmydeBsie nuaTepdepomerpsl (Maiikenbcona, XXamena, PoskiecTBeHCKOTO).
8. Muoromyuesbie uatephepometpsl (Dadpu-Ilepo, Jlrommepa-I'epke).
9. Obnactu mpuMeHeHUsT HHTEePEPEHITUH.
10. ITpunnun I'oiirenca-Openens.
11. Meton 30H @peHensi.
12. Metoa rpadu4ecKOro CIOKEHUS aMILIATY/I.
13. Hudpakuus OpeHens oT NpoCTEHIIUX TPETpa:
1) audpaxiys OT KPyrjioro OTBEPCTHS;
2) mudpakiys 0T KPyriaoro AucKa.
14. Mudpaxuus Openens Ha nosrymiockoctr. Criupans KopHro.
15. Hudpakuus Opaynrodepa oT menu.
16. Iudpaxius cBera OT ABYX ILIEIEH.
17. Qudpaxius cBeta OT OpIMOYTOJILHOTO M KPYrJOro OTBEPCTHSI.
18. IudpakimonHas pemierka.
19. Mudpakiuus Ha IByMEpHOI pelieTke.
20. Iudpakuus Ha TpEXMEPHOU perieTKe.
21. Iudpakuus peHrreHoBckux nydeil. Dopmyna Byneda -bparros. Merozst Jlays u
Jebas-1lepepa.
22. T'onorpagus.

DA W~

Onucanue METOAUKHU OCHUBAHMUSA BOIIPOCOB KOJVIOKBHYMA:
- 5 OamnoB MoJIy4a€T CTYACHT, €CJIKM OH NOJHOCTBIO OTBCTUII HA OCHOBHOH M JIOTIOJIHUTEIbLHBIE
BOIIPOCHI;
- 4 Gamna oJIy4ac€T CTYACHT, €CJIM OH MPAaBUJIbHO OTBCTUJI Ha OCHOBHOH BOIIPOC, HO HC OTBCTHUII HA
OJIMH JOIOJHUTEIbHBIN BOIIPOC;
- 3 Oamna oJIy4ac€T CTYACHT, €CJIM OH MPAaBUJIbHO OTBCTUJI Ha OCHOBHOH BOIIPOC, HO HC OTBCTHUII HA
ABa NOIIOJITHHUTEJIIBbHBIX BOIIPOCA;
- 1-2 6amma noJry4acT CTYACHT, €CJIM OH YaCTUYHO OTBCTUJI HaA OCHOBHOH BOIIPOC, HO OTBCTUJI HA
HECKOJIBKO OOTIOJHHUTCIBbHBIX BOIIPOCOB;

S7



0 GayIoB CTaBUTCS MPU OTCYTCTBUU OTBETA.
3amaHus 1719 OLEHMBAHMSA BbINOJHEHUS U 3a1UTHI J1a00pPaTOPHBIX padoT

3a Jo1ycK, BEIMOJIHEHUE Ja00paTOpHO paboThl, 0POPMIIEHHE OTYETA CTYACHT MOXKET
MOJIYYUTh 10 4 OayioB. 3a 3alIUTy OTYETOB 1O Ja0OPATOPHOI pabOTE CTYACHT MOXKET TOJIYIHTh JI0
2 GaytoB. MakcUMAaITbHBIN OaJlT 32 BBIMIOTHEHUE U 3aIUTY JJA00OpaTOPHOU paboThl 6 OaJIIOB.

KoHTpoJibHbIe BONPOCHI K 3a1UTe J1a00paTopHoii padoThl Nel6 mo ontuke
«OmnpenesieHue (OKYCHBIX PACCTOSIHUI JTMH3 METOI0M OTPE3KOB»

Haiite onpenenenue nun3bl. Kakue tunsl 11H3 Bel 3HaeTe?
Kaxkast muH3a Ha3bIBaeTCS TOHKOM?
Uto Ha3bIBaETCS TJIABHOW ONTHYECKOM OChIO TOHKOM JIMH3BI?
JlaiiTe onpenenenre ONTHYECKOro IEHTPa TOHKOM JIMH3BI.
Haiite onpenenenue ¢okyca JUH3bl. YTO Ha3bIBaeTcsl POKYCHBIM PAacCCTOSIHUEM TOHKOM JIMH3bI?
Haiite onpenenenune GoKaaIbHOM TIIOCKOCTH.
Kax nampaBieHsI 3a JIMH30M JIydn CBETa, 00pa3yoIIne JeUCTBUTENBHOE N300pakeHHE?
Kax nampaBneHsI 3a JIMH301 JIydd CBeTa, 00pa3yroe MHUMOE N300pakeHue?
Hanummure gpopmyny TOHKON TMH3BL. YKaXUTE IpaBUiia BEIOOPA 3HAKOB BEJTUYMH, BXOSAIINX B
3Ty hopmyiy.
. laiiTe onpenenenyre ONTHYECKON CHJIbI JIMH3BL. Y KaKUTE €AMHUILY U3MEPEHUS ONITHYECKOU
CHJIBI JINH3BI.
11. Kak ¢oxycHOE pacCTOsSTHUE TOHKOM JIMH3BI 3aBUCUT OT PAINYCOB KPUBHU3HBI €€ MMOBEPXHOCTEH?
12. B yem 3aKir04aeTcsi METOI OTPE3KOB?
13. HapucyiiTe X0 Jy4eit cBeTa Mpu onpeaeieHnl (OKYCHOTO pacCTOSHUS OTPUIIATSIIBHON JTMH3bI
METO/IOM OTPE3KOB.
14. Kakoif 3HaK UMEET pacCTOSTHUE S OT MpeIMeTa 10 PACCEUBAIOIICH JIMH3BI MPH OTIPEICTICHUH €€
(hOKYCHOTO PacCTOSIHUSI.
15. Kak HailTH ONTHYECKYIO CHILY COCTAaBHOM JTMH3bI (COMPUKACAIOLIEIHCS CUCTEMbI TOHKUX JINH3)?

CoNooRrLWNE

[EY
o

Onucanue MeTOANKH OLIEHUBAHUS BBINOJHEHHUS U 3alIIUTHI J1Aa00PaTOPHBIX PadoT:
- 6 6aI0B MOJTyYaeT CTYAEHT, €CJIM UM C/AaH JOIYCK K J1a0opaTopHOM paboTe, MOJTHOCTHIO
BBITIOJIHEHA JJabopaTopHas paboTa U MOJHOCTHIO 0O()OPMIIEH OTYET; MOTHOCTHIO OTBETUII HA
3aJlaHHbIE BOIIPOCHI;
- 5 6anIoB MoJTyyaeT CTYACHT, €CIIM UM CAaH JOIMYCK K J1abopaTopHOU paboTe, MOJTHOCTHIO
BBITIOJIHEHA JJabopaTopHas paboTa U MOJHOCTHIO O(DOPMIIEH OTYET; HO YACTUYHO OTBETHII HA
3aJlaHHbIE BOIIPOCHI;
- 4 Garnia moyydaeT CTYACHT, €CJIM UM CAAH JOMYCK K JabopaTopHOi paboTe, MOTHOCTHIO
BBITIOJIHEHA JTJabopaTopHas paboTa v MOJIHOCTHIO O(hOPMIIEH OTYET;
-1-3 Ganna nomy4aer CTyJEHT, €CIU MU cAadye I0MycKa K Ja00paTopHbIM paboTaM, BBIMIOIHEHUS
nabopatopHoit paboThI ¥ 0(OPMIICHUH OTYETa JOMYIICHBI HEAOYETHI;
- 0 6anIoB CTaBUTCS MPHU HEBBINOJIHEHUH JTA00PATOPHOI PabOTHI.

s cmyoenmog 3aouHoll  (opmbl  00yUeHUsT UCNOAL3YEeMmCs mMom dHce HAbop
nabopamopHulx  pabom. Buinonmwenue pabomvl makdce npeonoiasaem  HANUCAHUE
KOHCNeKma, 6vinojiHeHue pabomol, ogopmienue omyema u e2o 3awumy. OQOHAKO 66UAY
omcymemeusi  OaiIbHO-PEeUMUHe080tl  CUCMeMbl  KpUmepuu  OyeHueanus 8 6aniax
omauyaiomesi om ykazauuvix. Coomeemcmeyrowue nokazamenu O 3A0YHOU Gopmbl
obyuenuss npusedenvl 6 nynkme 7 «QOcobeHHocmu npenodaéaHuss OUCYUNIUHBL O
CMYO0eHmo8 3a0UHOU POPMbL 00YUEHUSLY.
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4 cemecmp (Amomnasn pusuxa)

Tanbl Komne- OuneHo4yHbIe
Pe3yabTarsl 00yyeHUust
OCBOCHHUSA TEHIMH cpeacTBa

3HaTh:
OCHOBHBIE MOJIENIM MEXaHUYECKUX (PU3HUECKUX Tecr
SIBJICHUM, TEPMUHOJIOTUYECKAN U MOHATUHHBIN OK-1 ’
ammapar u abCTpaKTHBIC TIOHSATHS, KOJLIOKBHYM
HCI0JIb3YEMbBIE B 3TUX MOJEIISAX
3HaTh:
0CO3HABaTh (PU3UYECKYIO CYIIHOCTh OCHOBHBIX
SIBIICHUH B Kypce oOuiei pu3uku; 3HaTh Tecr,
MaTeMaTHYECKYIO (OPMYIIUPOBKY OCHOBHBIX ITK-13, KOJJIOKBHYM,

1-if oram 3aKOHOB BCEX Pa3/IesioB 001Iel (PU3NKH; TICK-2.1 KOHTPOJIbHAS
IPaHULbI UX TPUMEHUMOCTH, IPUMEHEHUE pabota
3aKOHOB B B&KHEHIIINX MPAKTUYECKUX

3HaHuA
MIPHJIOKEHUSIX
3HaThb: amiTa
OCHOBHbIE (PM3UYECKHE BETUUHHBI U
(u3nueckrue KOHCTaHThI, UX OIpe/IeIeHHE, IIK-13 N1abOpaTOPHEIX
CMBICJI, CIIOCOOBI ¥ €IMHULIBI MX U3MEPEHHUS pabot
3HaThb: Tecr
(dyH1aMeHTalIbHbIe (PU3UYECKUE OIBITHI U UX [ICK-2.1 KOHHOKB’HyM
POJIb B Pa3BUTHH HAYKU
3HarTh: 3amura
Ha3HAYCHHUE U IPUHIUIBI JEHCTBUSA TIK-15 1a00PaTOPHBIX
BOKHEUINX HU3UIECKUX MPUOOPOB padoT
Ymersn:
aHAJIM3UPOBATh MPAKTUYECKUE 3304, § Tecr
CBSI3aHHBIE C PA3IMYHBIMU pa3/ieiaMu o01en OK-1 ’
¢bu3uky, ymMeTb GopMann30BaTh MPUKIAIHYIO KOJLIOKBHYM
3a/1auy B TEPMUHAX TUCIUIUINHBI

2-ii oTan | YMeTh: Tecr
0oTOUpaTh, CTPYKTYPUPOBATH U KPUTHUECKU OK-1 ’

VMenuss | @QHAJM3UPOBATh yueOHbIE MaTepUabl KOJTOKBIYM
Ymersn:
yKa3aTh, KaKHe 3aKOHBI OMKCHIBAIOT IaHHOE KoHTpomsHas
siBiieHre WK 3G (eKT, U 3aMuChIBaTh K-13 aGota
COOTBETCTBYIOIIME ypaBHEeHUs B cucteme CU; KOJII)HOKBH’YM
YMETb NMPaBUIBHO UCTOJIKOBBIBATH CMBICI
(bu3MYECKUX BEIMYNH U MOHATHHA
YMmern: 3amura
paboTatk ¢ nprubopamu U 000pyAOBaHUEM [1K-15 1a00paTOPHBIX
COBpEMEHHOM (puznyeckoit 1aboparopun padoT
Ymern:

2-ii 5Tam | ACMOJIB30BaTh pa3jINYHble METOINKH 3amgra
¢bu3nveckux n3MepeHuit 1 06paboTKH IK-15 Ha60pa6TOpHHX

Vmenusi | OKCIIEPUMEHTAJIBHBIX JaHHBIX pabot
YMeTb: IPUMEHATh U3yUEHHBIE TOHATHS U
3aKOHBI 00IIeH (PU3UKU K PEIICHUIO TUITOBBIX
3aJa4 Mo BCEM paszesaM Kypca, CBOOOIHO IK-13, Konrpobhas

I1CK-2.1 pabota

HCIIOJIb3Y: IPU 53TOM HCO6XOIlHMBIﬁ
MaTeMaTUYECKUM arnmapar
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Baanerhb:
HaBBIKAMU PA0OTHI ¢ YIeOHOHU INTepaTypoit
o oduieit pusnke, HABBIKAMU O0TOOPA U
00paboTKK HHPOPMALIUHN U3 PA3TUYHBIX OK-1 Tecr,
WCTOYHUKOB (Y4eOHUKH, CIPABOYHUKH, B TOM KOJUIOKBHYM
YHCIIe AJIEKTPOHHBIE, HHTEPHET-PECYPCHI);
BJIAJETh METOIAMH HMCIOJIB30BaHUS
CIIPaBOYHBIX MATEPHAIIOB
Baanets:
OCHOBHBIMH JJIEMEHTAMHU MAaTEMATHUECKON
KYJIBTYPBI B IPAMEHEHUH K 33]1a4aM 001Ieit
¢u3uku (moapazyMeBaronield MCIOJIb30BaHUE
N KontponsHas
3HaHWUN JUQPPEPEeHITNATHHOTO U HHTETPATLHOTO I1K-13, aGota
< o . T
WCUYUCIICHUH, CKATSIPHOW U BEKTOPHOU aireop, TICK-2.1 op o ’
KOJUIOKBH
muddepeHInanbHbIX U UHTETPATBHBIX ™
3-ii yran | YP@BHEHHH, TEH30PHOTO aHAIN3a, & TAKKE
TEOPHUH BEPOSATHOCTEN U MaTEMATUYECKON
Brage- CTATHCTHUKH)
HA Baanern:
; HaBIiIIKaMH MIPABIJIBHOM DKCILTyaTaIluN 3amura
HaBbI-
P Y I1K-15 71a60pPaTOPHBIX
KaMu OCHOBHBIX TPHOOPOB B 00OPYIOBAHUS AGoT
COBpPEMEHHOU (u3nIecKoil JabopaTopun p
Biaanern: 3amura
HaBBIKAMH 00pPa0OTKHM U MHTEPIPETAL[H I1K-15 71a60PaTOPHBIX
Pe3yJIbTATOB IKCIICPUMEHTA pabor
Baanern:
3amura
00J1a1aTh HaBbIKAMH MCIOJIb30BAHUSI METOIOB [1K-15,
. 1ab0paToOpHBIX
(hU3UIECKOTO MOJCITUPOBAHUS B MH)KEHEPHOI [1CK-2.1 AGoT
TIPAKTUKE p
Baanern:
OCHOBaMH (PU3HYECKOTO MBIILICHHUS Sammra
Y CUCTeMOM 0a30BbIX (pyHIaMEHTAIBHBIX
. 9 1ab0paTOpPHBIX
MOHATHH 00mel ¢pusnkm; Buaaeth anemenramu | [ICK-2.1 A6oT
IIETbHON €CTECTBCHHOHAYYHOM KapTHUHBI MUPA, P ’
KOJUTOKBHYM
OCO3HaBaTh OPraHUYECKYIO CBS3b (PDU3UKH U
JPYrUX €CTECTBEHHBIX HAYK

DK3aMEHAIUMOHHBbIE OMJIEThI

CTpykTypa 5K3aMeHaIMOHHOTO Ouera:
Bunem cocmoum u3 08yx meopemuueckux 60npocoa.

IIpumepHbIe BONPOCHI AJIM1 IK3aMeHAa:

1. KopryckynsipHble  CBOWCTBA  3JEKTPOMAarHUTHOro u3nydeHus. Dotoapdext. Dddext
Komnrona.

2.BonHoBeie cBoiicTBa uactuil. lumore3a npe bpoitnsa. Omeir JleBucCona u Jxepmepa.
Judpaxiust HEHTPOHOB.

3.BonHoBBIE cBOMcTBA MHKpO- M Makpodactull. CBoiicTBa BoJIH jae bpoins (BonHOBas
¢byHKIMs, GU3NUECKUI CMBICT BOJHOBOM (DyHKIINN).

4. TIpunuun HeonpeaeneHHocTu I'elizendepra.
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5.Cpennue 3HaueHus QU3NYCCKUX BEIMYMH B KBAaHTOBOU MEXaHUKE (KOOpIWHATA, UMITYIBC).

[TonsTue oneparopa.

6. OmepaTopsl KOOpAUHATHI, UMITYIbca. OOIIee MPaBUIO HAXOXKICHHS OMEPATOPOB B KBAHTOBOU

MexaHuke. OnepaTop NOJIHON SHEPTUHU.

7.CobcTBeHHBIE cocTOsiHUA W (yHKuuW. YpaBHenue Ilpenunrepa mns CTalMOHAPHBIX

COCTOSHHUMN.

8.Yacruma B noteHnuanbHo# sime. COOCTBEHHbIE 3HAYEHUS SHEPTUHU YACTHULIBL.
9.Yacruna B NOTEHIMATIBHOH siMe ¢ OECKOHEYHO BBICOKMMHU cTeHKaMH. COOCTBEHHBIE ()YHKIINH.

10.
11.
12.
13.

14.

15.
16.
17.
18.

19.

20.
21.
22.
23.
24,

25.

26.

27.
28.

29.

30.

31.
32.
33.
34.
35.
36.
37.

38.
39.
40.

41.

[orenumansHbiil 6apbep. TyHHENBHBIN YPPEKT.

XonoaHast SMUCCUS JIEKTPOHOB U3 MeTaya. KoHTakTHas pa3HOCTh NOTEHIMATIOB.
lMapmonnueckuit ocumstop. [lpaBuno orbopa. Hynesast sneprus.

3aKOHOMEPHOCTH aTOMHBIX CIIEKTPOB Ha MpHMepe aToMa Bojaopoaa. O0obmenHas hopmyna
banemepa. KomOunamonnsiii npunuun Putna.

OneiTr Pesepdopaa mo paccesHuto anba-yactui. SnepHas moznens aroma . dopmyna
Pezepdopna.

[Hoctynatel bopa. OnbiTel @panka u ['epua.

[IpaBusIO KBaHTOBAHMS KPYrOBBIX OPOUT.

DneMeHTapHas 00pOBCKasi TEOPHUS BOJOPOIOIIOI00OHOTO aToMa.

KsanToBass Teopust BomopomomnonoOoHoro aroma. CoOcTBeHHbIE (DYHKIIMM W 3HAYCHUS
sHeprun. KBanToBblie uncina, ux Gpus.cMbicii. BRIpOXKI€HHBIE COCTOSHHSL.

Knaccudukarus cocTtossHUN 37€KTpOHA TO MOMEHTY UMMyibca. Cxema SHEepPreTHYeCKUX
YPOBHEH aroMa BOJOpO/a U CrieKTp u3nydenus. [IpaBuina otdopa mo opo. kB. yuciy .
Pacnipenenenrie miIoTHOCTH B AJIEKTPOHHOM oOJ1ake (Ha MprUMeEpe aToMa BOJO0PO/Ia).

VY4er KOHEYHOCTH Macchl sipa B GopMysie SJHEPTUU aToOMa BOJOPO/a.

N3oTonmueckuit casur. OnbiT FOpw.

ATOMBI IIEIOYHBIX METAIIJIOB. Y POBHU SHEPTHH U CIEKTP U3JIy4EHHUSI aTOMA HATPHUSL.

Crouna snektpoHa. CrnuH-opOuTanbHOE B3auMojeicTBUE. [IOHATHE TOHKOW CTPYKTYpHI
YPOBHEM.

OObscHeHue AyOJETHOM CTPYKTYpbI CIIEKTPOB aTOMOB ILEJIOYHBIX METAUIOB Ha MpUMEpe
aToma HaTpus (rJ1aBHas, pe3kas, nuddy3Has u GyHIaMEHTAIBHBIC CEPUN).

OpOuTanbHBIE MATHUTHBI MOMEHT JICKTPOHA 10 KJIAaCCHYECKOW Teopuu. [ ' mpoMarHuTHOE
oTHouIeHue. JlapmopoBa npeneccus..

Omnsritel lTtepna u I'epnaxa. [ToHsTe npocTpaHCTBEHHOTO KBAHTOBAHMUSL.

[TonHBIA MEXaHWYECKUH W MarHUTHBIH MOMEHTHI 3JieKTpoHa. BeiBoa ¢akropa Jlanme c
IIOMOIIBI0 BEKTOPHON MO/JICIH.

PesynpTupyromuii  (MOJNHBINA)  MEXaHMYECKUH  MOMEHT  JJEKTPOHHOM  000J0YKH
MHOTORJIEKTPOHHOTO aToMa. THIIbI CBSI3el IIEKTPOHOB B aTOMaXx.

L-S cBsa3p. KBaHTOBOE 4MCIIO J MOJHOTO MEXaHUYECKOTO MOMEHTa aToMa. TepMbl aTOMOB.
MynbTuIuieTHOCTh TepMa. KonudyecTBo moypoBHEH TOHKOM CTPYKTYpPHI YPOBHSI.
PesynbTupyromuii (OJHBIN) MarHUTHBIA MOMEHT aToMa. BeiBo dakropa Jlanze.
Maruauromexanndeckue 3 extsl. OnbIT DifHINTEHA 1 e Xaaca.

D¢ dext bapuerra.

Pacmiennienue ypoBHei SHEpPTrUu aToMa B ClIa0OM MarHUTHOM TI0JI€.

Crnoxnbiii 2 dext 3eemana. Paciiernienrne TUHAN U3TyYSHHUS.

[Ipocroit apdexr 3eemana. Ddpdexr [1amena-baxa.

Mpunnun [Maynun. CuMMeTpUYHbBIE U AaHTUCUMMETPUYHBIE BOJIHOBBIE (pyHKIMH. BO30HBI 1
(epMUOHBI.

IIpaBuna Xynna. [Ipumepsl npuMeHeHus npasuia XyHzaa.

DnexTpoHHbIe KOH(pUrypanuu. neansHas cxeMa 3aroIHEeHUs SIEKTPOHHBIX 000JI0YeK.
[leppoanyHOCT, XMMHYECKUX CBOWCTB 3neMeHTOB. [lepuoanueckas cucrema 3JI€MEHTOB.
3anoJIHeHHE NEKTPOHHBIX COCTOSIHUM B MEPBBIX TPEX MEepUoax.

[lepuoanueckas cucrema J.M.MenneneeBa. OTKIIOHEHUS OT UACATBHONW CXEMBbI 3al0JTHEHUS
obosouek (3d- u 4d- mepexoiHBIC METAILIBI, JIAHTAHOU/IBI U AKTHHOU/IBI).
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42. PEeHTreHOBCKHE CIIEKTPBI. 3aKOH Mo3JH.
43. CBepXmpOBOAUMOCTb.
44. CBepXTeKy4YeCTb Ieusl.

IIpumep 3K3aMeHANMOHHOI 0 OnJIeTa

MuHHCTEPCTBO HAayKU U BhIcIIero oOpa3oBanus Poccuiickoit denepannu
OI'BOY BO «bamkupckuii rocyjapcTBEHHbIN YHUBEPCUTET»
OU3NKO-TEXHUYECKUI UIHCTUTYT
Kadenpa obmreii puzuku

3K3AMEHAIIMOHHBIN BUJIET Ne 1

no AucuuIInue «Pusuka (pazaena «Aromuas Gpusuka)»
CremmansHocth  21.05.03. «TexHOJIOTHS re0J0TrHYEeCKON pPa3BEIKID)
Crermanmsarmus « eo@usnueckiue METOABI UCCIEIOBAHUS CKBAKIHY

Bomnpoc 1. IToctynatel bopa. Onbitel @panka u ['epua.
Bonpoc 2. Cnoxubiii 5@ ekt 3eemana. Paciernienue ypoBHei sHepruu.

«YTBEPKIAO»

P

3aBenyromuii kadenpoit ' M.X.banamnanos

B pamkax wucnonp3oBaHUS MOIYJbHO-PEHTHHTOBOM CHCTEMBI OOYYCHHSI W  OLIGHKH
yCIIEBAaEMOCTH CTYAEHTOB HTOTrOBas OLIEHKA 3HAHUM CTyJEHTa MO JUCHUIUIMHE MPOU3BOAUTCS IO
cyMMe 0aJjuioB, MOJYYEHHBIX B paMKax TEKYIIEro M pyOeKHOrO KOHTPOJIS 3HAHWM, YMEHUH H

HAaBBIKOB B TCYCHHE CEMCECTpa, U 6aJ'IJ'IOB, INOJIYYCHHBIX Ha ODK3aMCHCE.

3a paboTy B ceMecTpe CTyIeHT mojiydaeT A0 70 0ajuioB 3a BBHINOJHEHHE 3a/laHUN B paMKax
TEKYIIEro U pyOeKHOr0 KOHTPOJS M JAOHNOJHUTENbHO 10 10 GayioB 3a pe3ynbTaThl ydacTus B
OJIUMITUAJIE CTYACHTOB Mo oOmiei ¢usuke. /s nomycka K 3K3aMeHY CTYIEHT JOJDKEH HaOpaTh B

cemecTpe He MeHee 35 OaloB.

MakcumanbHOe KOJIUYECTBO 6ann013, oJriydqaeMo€ CTYACHTOM Ha 3K3daMCHE, COCTAaBJISACT 30

0aJUIOB.

[TepeBon ouenku u3 100-6a1bHOM B 4eThIPEeXOAIbHYIO TPOU3BOIUTCS CIEAYIONINM 00pa3oM:

- otinyHO — oT 80 1o 110 GamtoB (Bkimrovas 10 mOONIPHUTEIBHBIX 0aIOB);
- xopoio — ot 60 1o 79 G6ayoB;

- YAOBIIETBOPUTENIHHO — OT 45 110 59 6anos;

- HEY/IOBIIETBOPUTENILHO — MeHee 45 6aoB.
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Kpurtepuu oneHuBaHus 0TBEeTa HA IK3aMeHe:

MakcumanbHas oueHka — 30 0ayuloB CKIQAbIBAaeTCs M3 OICHKH 33 OTBET Ha TEOPETUYECKHE
BOMpPOCHI OmieTa (JBa BOIPOCa OIEHHWBAIOTCS MAKCUMAIIBHO IO 9 0ajuioB KaXKIIblii), U3 OIICHKH 32
perieHue 3agaun (6 0a/UIOB) M OIICHOK 32 OTBETHI HA JOIOJHHUTENIbHbIE BOMPOCH (Ba BOIpoOCa,
OIICHMBACMBIX KaX/pll B 3 0ajljla MAaKCHUMAJIBHO).

3a oTBeTHI Ha BONPOCHI OMJ1€Ta BHICTABJISAETCS

- 15-18 6an0B, eciy CTyIEHT Jajl MOJHBIC, Pa3BEPHYTHIC OTBETHI Ha BCE TEOPETUUYCCKUE
BOTIPOCHI OWiIeTa, MPOJeMOHCTPUPOBAI 3HaHHE (HOPMYJ, TEPMHHOJIOTHH, MOHUMaHUe (HU3NIECKON
CYTH SIBICHHH W JKCIIEPUMEHTOB, YMEHHE IIOCIIEAOBATEIFHO M JOTMYHO OTBEYATh HA BOIPOCHI
Ousera B 00beMe PEeKOMEHIOBAHHOW JIUTEPATYPHI.

Crynment 0e3 3aTpy[HEHH OTBETWJI HAa YTOYHSIOIIME BOIPOCHl IPETOAABATENS IO
MaTtepuagam ousera.

- 10-14 6anJ10B BBICTABIISICTCS CTYACHTY, €CITH CTYJECHT PACKPBLI 0€3 Cephe3HBIX OMUOOK 00a
TEOPETUYECKUX BOIPOCA, OJHAKO MOKa3al mpodensl B 3HaHUAX 20-25 % o6bema Ounera. He Ha Bce
YTOYHSIOIME BOPOCH! OBLTH TaHBI KOPPEKTHBIE OTBETHI.

- 5-9 GayI0B BBICTABIISACTCS CTYACHTY, €CIIU JIaHBI OTBETHI HAa 00a TEOPETUYECKUX BOTIPOCa B
oobeme 35-50 % ot momHOTro OTBeTa. CTYJAEHTOM JOMYIIEHO HECKOJIBKO CYIIECTBEHHBIX OIIMOOK B
TOJIKOBAaHHH OCHOBHBIX IOHSTHH, 3aKOHOB W ()OPMYJ, OIMUCAHWHA OCHOBHBIX AKCIIEPHMEHTOB.
CTyneHT He TaeT yIOBJICTBOPUTEIHFHBIX OTBETOB HA YTOUHSIONIINE BOIIPOCHI TIO OHIIETY.

- 1-4 Oanna BBICTABISIETCS CTYICHTY, €CIIM OTBET HAa TEOPETUYECKHE BOIPOCHI
CBHUJICTEIILCTBYET O HENMOHUMAHWM W KpaliHE HETOJHOM 3HAaHUHM OCHOBHBIX TOHSTHH, 3aKOHOB W
AKCTIEPUMEHTOB, WJIH TIOJHOCTHIO OTCYTCTBYET OTBET Ha OJWH BOMPOC U JOMYIICHBI CEPbE3HbIC
OmMMOKA W TPOOENBI MPH OTBETE Ha BTOPOW Bompoc. Ha yTouHsIOmMe BOMPOCH MO OWIIETy He
MOJTyYCHBI OTBETHI HIIM OTBETHI HA HUX B KOPHE OIMOOYHBL.

IIpumepsl 3a1a4 K IK3aMeHY:

1. Jlnst mpexpamennst ¢hotodrddexra, BEI3BAHHOTO OONYydEeHUEM YIbTPA()UOJIETOBBIM CBETOM
IJIATUHOBOM IJIACTUHKH, HY>)KHO MPHUJIOKUTH 3aJA€P’KUBAIOIIYIO Pa3HOCTh NoTeHnuanos 3,7 B. Eciau
IUIATUHOBYIO IIJJACTMHKY 3aMEHUTh JIPYroMl IUTACTUHKOM, TO 3a/ep)KHMBAIOIIYI0 Pa3HOCTh
MOTEHIIMAJIOB TMpHAETCs yBenuuuTh A0 6 B. Omnpenenuts paboTy BbIXOJa 3JIEKTPOHOB C
MOBEPXHOCTHU ITON TIACTUHKH.

2. Ha kakylo KHHETHMYECKYI0 SHEPIrHI0 YCKOPSIEMbBIX MPOTOHOB JOJDKEH OBITh paccuuTaH
YCKOPHTEIb, YTOObI HCCIE0BATh IPOCTPAHCTBEHHbIE CTPYKTYpHI pasmepoM ~ 1 ¢gm (1072 cm).

3. OueHuTh ¢ TOMOUIBIO MPUHIUIA HEONpeAeNeHHOCTEH MHHHUMAJIbHYI0 KHHETHYECKYIO
SHEPTHUI0 DJICKTPOHA , JIOKAIM30BAaHHOTO B 00aact pazmepom | = 0,2 HM.

4. ByayT nu ucneIThiBaTh IUGPaAKIUI0 HA KPUCTAUIMYECKON pelleTKe HEUTPOHBI, HMEIOIUe
KUHEeTHYecKylo osHepruto 1 MiB ?  CuutaTh, 4TO MEpUOJA KPUCTAUIMYECKOW PEIIETKH HMEEeT
nopsagok 1 A°. OTBer 060cHOBATH pacueTaMu.

5. Haiitu nnuny BosnHbl 1e Bpoiins 57eKTpOHOB , HCTIBITHIBAIOIIUX AU(PaAKIKIO Ha TpaHU
MOHOKpHCTAJIIA , °€CITH BTOPOH MAaKCHMYyM 3€PKaJbHOTO OTPaKEHUS HAOIIOIAeTCsl IMOJ YIJIOM
® k moBepxHocTH , paBHbIM 30°. PaccrosHue d MeXIay COCEIHMMH AaTOMHBIMHU IJIOCKOCTSIMU
, TTapaJUIeIbHBIMM MOBEPXHOCTH MOHOKpHcTaa pasHo 1,60 A .

6. CB0OOHO  JBWXKYIIAsCS ~ HEPEISATHBUCTCKAs  4YacTHLa  MMEET  OTHOCUTENIbHYIO
HEOMpE/IEIeHHOCTh  KMHETHYecKol osHeprun mnopsaka 1,6*10%. OuenuTs, BO CKONBKO pa3
HEOTIPeIeIEHHOCTh KOOPAMHATHI TAKOW YacTHUIIBI O0JIbIIE €€ 1eOpOHIeBCKON ATMHBI BOJIHBI.

7. OLIeHUTh HEOTPENENEHHOCTh CKOPOCTH JJIEKTPOHA B aToMe BOJOpOJia, Mojaras pasmep
atoma mopsnka 10® cm. CpaBHHTH NONydeHHOE 3HAYEHHE CO CKOPOCTBIO JIEKTPOHA HA MEpBOif
OOPOBCKOIi OpOUTE.

8. Haiitu sHepruio cBs3M 3J1€KTPOHA B OCHOBHOM COCTOSHHUM BOJOPOJONOJOOHBIX HOHOB, B
CIIEKTpEe KOTOPBIX JJIMHA BOJIHBI IEpBOI JMHUU cepuu banbMepa paBHa 164,2 HM.
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9. Ha ckonbko Hajo yBEIMYUTh BHYTPEHHIOIO SHEPIHIO aToOMa BOJOPOJIA , HAXOASAILIErOCs
B OCHOBHOM COCTOSIHUM , YTOObI OH MOT HCIyCTUTh (POTOH , COOTBETCTBYIOIIMW T'OJIOBHOM
auHun cepun llamena ?

10. Kakyro MUHUMaJIbHYIO SHEPTUIO JIOJKEH HOJYYUTh UOH I'ellHs, HaXO0AIIMICS B OCHOBHOM
COCTOSIHUH, YTOOBI OH MOT UCIYCTUTH ()OTOH, COOTBETCTBYIOIIUI To0J0BHOMU cepun banbmepa ?

11. [ToreHuman moHM3alMK aTOMa IIEJIOYHOTO MeTauia me3us paseH 3.89 sB. Onpenenuts
KBAHTOBBIN 1€()EKT OCHOBHOTO COCTOSTHHSL.

12. Haiimure mynHy BOJIHBI KOPOTKOBOJIHOBOM TI'paHUIBl PE3KOM CEPUM aTOMA JIMTUA , €CIU
pundeprosckasi mompaBka K P - tepmam atoma mutus p = - 0,04 .

13. Hanumure snekrpoHHyl0 KOH(purypauuio aroma Oopa. Bocrosib30BaBIINCE IpaBUIIaMU
XyHza, ONPEAEIINTE €r0 OCHOBHOM TEPM.

14. VYKkaxuTe KBaHTOBbIE M1€PEX0/Ibl, 00pa3yrolue TOHKYIO CTPYKTYpPY F'OJIOBHOM JIMHUU CEpUU
baneMmepa B criekTpe aToMa Boiopoa.

15. Boruncnute B eaMHMIIAX NOCTOSHHOM [lnaHka BO3MOJKHBIE 3HAYEHUS MOJIYJS IOJIHOTO
MEXaHHYEeCKOr0 MOMEHTa aToMa | M;j | mwis aroma , UIMEIONIETO CHeKTpaibHbIA TepM 3D.

16. OnpenenuTh BO3MOKHbIE 3HAUYEHHS MATHUTHOTO MOMEHTA aTOMa B COCTOSTHHH “P.

17. Haiitu B MarHeroHax bopa mNOJHBIM MAarHUTHBIA MOMEHT aromMa , HWMEHOIIEro
CIIeKTpanbHbIA TepMm °Pp .

18. HaifTu MoTHBIH MArHUTHBIA MOMEHT aTOMOB B cocTOsHUAX D1z .

19. HaiiTn CIMHOBBI MEXaHUYECKHiI MOMEHT aTOMOB B COCTOSTHHUAX *Faf

20. HaiiTi opOHTANBHBIH MEXaHNUECKHH MOMEHT aTOMOB B COCTOSTHHUAX “Di1

21. Onpenenutb, Ha CKOJIBKO TIOJYypOBHEH paciienurcs B cjladOM MarHUTHOM TIOJe
SHEPreTHUEeCKHUil yPOBEHb, COOTBETCTBYIOMIH TepMy 2P ?

22. HapucoBath cxeMy pacIierIeHHs] X BO3MOKHEIE TIEPEXO0IBI MEK/LY YPOBHAMH TepMOB 2P u
2S B ctaboM MarHUTHOM MOJIE.

23. HUcnonb3zys mnpaBwio XyHAa, ONPEACIUTh TOJHBIA MEXaHMYECKUA MOMEHT aToMma,
€IMHCTBEHHAs He3aloJIHEeHHas: 000JI04Ka KOTOPOTO COJIEPKUT JIBa P-3JEKTPOHA.

24, CKOJIBKO CIEKTPaJbHBIX JIMHUM, DPa3peIICHHBIX NpaBUJIaMU OTOOpa, BO3HHUKACT TpHU
IIEPEX0/Ie aTOMOB JIMTHS B OCHOBHOE COCTOSIHUE U3 COCTOSIHUA 4S.

25. Ha cKOJIbKO KOMIIOHEHT PAcIIENUTCS Iy4OK aTOMOB YIJIepoJa, HaXOJSAIIMXCS B OCHOBHOM

cocrosinnu, B 3kcnepuMente llltepna m I'epnaxa? Jlnsg HaXoXJI€HHST OCHOBHOTO TepMa aToma
HCIIOJIb30BaTh MPaBUiIo XyH/A.

3a pelieHue 3aJ1a4d HAa IK3aMeHe BbICTABJISIETCS

- 6 6ayUTOB , eciIM 3aja4a pelIeHa MoJIHOCThIO M 0€3 3aMeUaHuid;

- 5 OamnoB, ecnaM 3ajada pelIeHa TOJHOCTbIO, HO €CThb HEOOJBbIINE HEAOYEThl WIIH
HECYIIECTBEHHAs OITMOKAa B YUCIICEHHBIX pacdeTax Uiu MpeoOpa3oBaHUsX;

- 4 Ganna, €Clii BCE UCXOJIHBIC MOJIOKECHUS TEOPHH U JIOTHYCCKHE BBIBOBI 3aITMCAaHbl BEPHO,
HO mpeoOpa3oBaHUs HE 3aKOHUYEHBI WM B MPEOOPa30BaHMSIX JOMYIIEHA OIINOKa;

- 3 Gana, eciy B UCXOJHBIX YPaBHEHUSIX WM B UJIE€ PEIICHUS JOMYIEeHa Cepbe3Hast OIInoKa,
YTO TPUBEJIO K HEBEPHOMY pE3yJabTaTy WM OTCYTCTBYET OJHO M3 HEOOXOIMMBIX HCXOIHBIX
ypaBHEHUH, OJTHAKO BBITIOJIHEHBI MPEOOPa30BaHUs, HAIIPABIEHHBIEC HA TIOJYYeHUE OTBETA;

- 2 Ganna, eclii OTCYTCTBYET JIBAa UCXOTHBIX YPaBHEHUS U3 TPEX WU YEThIPeX HEOOXOUMBIX,
WM JIOTyIleHa Tpy0as omuOKa, CBHAETENbCTBYIONIAS O HEMOHMMAHUU YCIOBUS 3aJlauM, OJIHAKO
MPUCYTCTBYIOT BEpHBbIE JIOTUYECKUE PACCYKICHMS, HAEs PEIICHHUs, YaCTUYHO MpaBUIIbHBIC
JeMCTBYS, HAIIPaBJICHHbIE HA TIOJy4EHUE OTBETA;

- 1 Gann, ecau ecTh MPABUIIBHO 3aNIMCAHHOE OJTHO WIJIH JIBA UCXOHBIX MOJI0KEHHS TEOPUU UITH
uJesl pelieHusi, HO He CAEIaHO HUKAaKUX JIEUCTBUH IJIsl TOJTYyYeHHUs! OTBETA;

- 0 6anIoB — pelieHne OTCYTCTBYET HIIM MOJHOCTHIO OMIHMO0YHO.

33,[[3‘{3 HE BXOJHUT B dK3aMEHAIIUOHHBIN OouieT u BBLIACTCA CTYACHTY OTACIBHO, ITOCJIC OTBETA
Ha TCOPECTUYCCKUC BOIIPOCHI OHUJICTHI.
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HpHMepLI AOMOJHUTEJIBHBIX BOIIPOCOB HA 9K3aMCEHE:

=

Cdhopmymupyiite moctynarsl bopa.

UYro Obw10 BriepBbie 0OHapYkeHO B onbiTe Ppanka u ['epma?

Hanumure 0606mennyto Gopmyny bansmepa i cepuii u3imydeHus aroma

BOJIOPOJIA.

Cohopmynupyiite runoresy ae bpoits.

Urto BepBrie qoKazai onbIT [leBucCona u Jxepmepa?

B gem 3akimogaercss U3MUECKUil CMBICT BOJTHOBOW (D)YHKIIWH.

CdhopmynupyiiTe mpuHIMI HeopeaeneHHocTH [ elizendepra.

Hanwmure GopMyssl As oniepaTopoB KOOPIUHATHI U UMITYJIbCA.

Hanumwure popmyny ypaBaenus llpenunrepa aias cTaliMOHapHBIX COCTOSHUM.

0. Onummre momens aroma Pesepdopa.

11. Hanumwure gopmyny uisi SHEpPruu aTomMa BOAOPOJa.

12. Ha3oBuTe KBaHTOBBIE YHCIIA DIIEKTPOHA.

13. TlpuBeauTe KIACCH(PHUKAINIO COCTOSIHAN SJIEKTPOHA TI0O MOMEHTY MMITYJIbCA.

14. Yemy paBHO CIIMHOBOE YHUCIIO 3JIEKTPOHA?

15. Yro Bnepsbie 6bu10 0OHapyxeHo B onbiTe lTepna u ['epnaxa?

16. Kakoe KBaHTOBOE YHCIIO OMPEEIISIET BOZMOKHBIC 3HAUCHUS TIPOCKIINN
MarHATHOTO MOMEHTa aToma?

17. B yem 3axmrouaercst GU3NUYECKUN CMBICT KBAHTOBOTO YHUCJIA TIOJHOTO
MEXaHUYECKOTO MOMEHTa atoma?

18. Cdopmymupyiite npuanun [laymu.

19. Onwummre uaeaabHyI0 CXeMY 3aIllOJHEHUS MIEKTPOHHBIX 000JI0YEK aToMa.

20. B yem npuunHa NEPUOJANYHOCTH XUMUYECKUX CBOMCTB JIEMEHTOB C

YBEIIMYEHUEM UX MOPAJKOBOTO HOMepa?

wmn

POoNO oA

3a oTBeT HA JIONOJHUTEILHBIN BONPOC HA IK3aMeHe BbICTABJIAETCS:

-3 Gayuta, eciu CTYACHT JaJl UCUEPITHIBAIOIIE TIOJHBIN M MPAaBUIIbHBINA OTBET;

- 2 Oamna, eciid OTBET BEPEH, HO JaH HE B MOJHOM oObeMe yueOHOU MporpaMMbl, HIIM COJACPKHUT
HE3HAUYUTEJIbHEBIE OIINOKY;

- 1 Gay, ecnu OTBET Ha BOINPOC JIaH, HO COJCPKHUT CEPHE3HBIC OMMOKHA UM OOJIBIITNE TPOOCIIBI B
H3JI0KEHUU,

- 0 GayToB, €C/M CTYACHT HE OTBETHJI MJIM OTBETHJI B KOPHE HEBEPHO.

[[OHOJ'IHI/ITCJ'ILHLIC BOIIPOCHI 3a1a0TCA CTYACHTY IIOCJIC OTBETA HAa BOIIPOCHI ouera.

s cmyodenmog 3a0unoll  hopmbl  0OYYEHUS UCNOL3YEMCs MOMm Jce CAMbLlL
KOMNIIEKM 3K3AMEHAYUOHHBIX Ounemos. OOHaAKo 88Uy OMCYMCMBUsL OALIbHO-PEUMUH20801U
cucmemvl  Kpumepuu — OYEHUBAHUs HA  IK3AMEHe  OMAUYAIOMCSA  OM  YKA3AHHbIX.
Coomeemcmsayrowue noxazamenu Oas 3A04HOU POpMbl 00VUEeHUs NPUBeOeHbl 8 NyHKme 7
«Ocobennocmu npenodaganus OUCYUNIUHBL 01l CIYOEHMO8 3A04YHOU hopMbL 0OYUeHUsLY.

65



3aganus 119 KOHTPOJILHBIX padoT

Onucanue KOHTPOJAbHOU paboThl Nel:

KontponeHast paboTa cOCTOUT U3 MATH 3a1a4. Bpems BbimonHenust — 90 MUHYT.
Kaxnas 3agaya onenuBaercs B 3 Oaa.
[Ipumep BapuanTa KOHTpOIBHOM paboThI Nel:
BapuanTt Ne 1.

1. Haiitu paboTy BbIXOJa C IOBEPXHOCTH HEKOTOPOTO METajia, €ClId IpH IO00YEPEIHOM
OCBEIICHUU €T0 3JIEKTPOMArHUTHBIM H3JIy4€HUEM C JuyiMHamMu BoJH A1=0,35 mxMm u A2=0,54 Mkm
MaKCHMaJIbHbIE CKOPOCTH (POTORIEKTPOHOB OTINYAIOTCA B =2 pa3a.

2. ®otoH ¢ sHeprue Aw paccesuics MOJ YIJIOM 0 Ha TOKOSIIEMCS CBOOOJHOM dJIEKTPOHE.
Onpenenuth yroj ¢, MOJ KOTOPHIM BbUIETEN AJIEKTPOH OTAAauu (110 OTHOIICHHUIO K HANpaBICHHUIO
HajeTeBIero poroHa).

3. V3kmif Myd0K MOHOPHEPTeTHUECKHX SJIEKTPOHOB TajaeT Toj yrioM ckombxkenus B=30°.Ha
€CTECTBEHHYI0  IpaHb  MOHOKpHMCTayula  alioMuHUS.  PaccTosHMe  MeXAy  COCETHUMU
KPHUCTAJUITMYECKUMH TUIOCKOCTSIMH, MapajljIeIbHBIMUA 3TON IpaHu MoHOKpuctaia, d=0,2 um. Ilpu
HEKOTOpPOM YcKopsitomieM HanpspkeHnn Uo HaOmMro1amm MakCUMyM 3epKallbHOTO oTpaxkeHus. Haiitu
Uo, eciu M3BECTHO, 4YTO CIEAYIOUIMI MakCUMyM 3€pKajlbHOIO OTPaKEHMsI BO3HUKAN TpHU
YBEJIMUYEHUH ycKopsitomiero Hanpsbkenust Up B m=2,25 pa3za.

4. OueHUTh HEONPEIEIEHHOCTh CKOPOCTH 3JIEKTpOHA B aTOME€ BOJIOPOJA, MoJjaras pa3mep aroma
nopska 1A, CpaBHHMTb MONydeHHOE 3HAYCHHME CO CKOPOCTBIO SIEKTPOHA Ha MEpBOl GOPOBCKOIL
opowure.

5. Yactuma wmaccol M JBWXKETCS TIO0 KPYroBod opoOUTe B IEHTPATHLHO-CHUMMETPUIHOM
noteHrmansHoM Tone  U=yr?/2. HaliTh ¢ TOMOIIbIO GOPOBCKOTO YCIOBHS KBAaHTOBAHMUS
pa3pelieHHble paaunychl OpOUT U YPOBHU YHEPIUH YACTHULIBI.

Onucanue MeTOAUKH OLICHUBAHUSA 327124 KOHTPOJIbHOM padoThl Nel

- 3 Gasta BBICTaBIISIETCS CTYJCHTY, €CJIU 3ajlaua pelieHa abCoMI0THO BEPHO;

- 2 OGamna BBICTABISIETCS CTYACHTY, €CJIM B PELICHUH JOMYLIEHbl HEMPUHIUIHAIbHBIE OLINOKH,
MIPUBOISALINE K HEBEPHOMY OTBETY;

-1 Gann - BeICTABISETCS CTYJIEHTY, €CIU BEPHO 3alMCaHa TOJbKO YaCTh HEOOXOJUMBIX MCXOIHBIX
YpaBHEHUM, TPU STOM OTCYTCTBYIOT Kakue-I11u00 MareMaTudeckue npeoOpa3zoBaHus, HallpaBJICHHbIE
Ha TOJy4eHHE OTBETA WM OHU OIIUOOYHBIL.

- 0 OamioB CTaBUTCS MpPHU OTCYTCTBUU OTBETA WJIM MPH TOJHOCTHIO HEBEPHOM OTBETE WJIM KOTJa
OTBET HE COOTBETCTBYET YCIOBHIO 3a7a4H.

Onucanue KOHTPOJAbHOU padboTsl Ne 2:

KoHnTponpHast paboTa COCTOUT U3 TpEX 3a/1ad, BpeMsl BBIMOIHEHUS — 90 MUHYT.
Kaxnas 3agaya oneHuBaercs B 5 6asIoB.
[Tpumep BapuaHTa KOHTPOJIBHOM paboThl Ne 2:

BapuanTt Ne 2.

1. BsruucnuTh cpeiHee 3HAYCHHUE KBAIpaTa MOMEHTA UMITYJIbCA B COCTOSIHIU
v (0,0) = Asinv coso.
2. Haiitn ¢ nomompsio ypaBHeHus IlpéauHrepa SHEPrU0 TaPMOHHUYECKOrO OCIMILISTOpA C YacTOTOH ® B
cTanyoHapHOM cocTosHu W(x)=Bx exp(-a?x?), rae B u a — nocTosHHbIE.
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3. Haiftn ¢ momomipio GOpMyIBl JUIS HaXOXKAECHUS KO(PQHUIMEHTa MPO3PavyHOCTH IMOTEHIHAIBLHOrO Oapbepa
BEPOSATHOCTh MPOXOXKICHUS YACTHIBI Maccoil M u 3Hepruedd E ckBo3p moTeHumanbHblil Gapsep U(X)=Uo(1-
2[] 2
X4/L?).

Onucanue MeTOAMKH OLIeHMBAHUA 32/124 KOHTPOJIbHBIX PadoT:
- 5 GaIoB BBICTABIISIETCS CTYICHTY, €CIIH 3a/1a4a perieHa abcoII0THO BEPHO;

- 4 Gayuta BBICTABIISCTCS CTYICHTY, €CJIA ITPH BEPHOM PEIICHUH B OOIIEM BHJIE JIOIyIIICHA ONTHOKA B
YUCJIOBBIX pacyeTax WIH MPU MPABUIBHOM OTBETE ONYILIEHBbI HEKOTOPHIE MPOMEKYTOUHBIE 3TAIbI
PEIICHUS WK JIOTYIICHA HEMPHHIIMITAATbHAS OIIMOKA B UCXOJHBIX YPABHCHHSIX;

- 3 Oamia BBICTABIACTCS CTYICHTY, €CIH OTCYTCTBYET OJHO W3 HEOOXOAMMBIX HCXOJHBIX
YpaBHEHU WM JIOMYIIICHA MPUHITUITHAIbHAS ONIMOKA B UCXOJHBIX YPABHEHUSAX, HO MPUCYTCTBYIOT
MIPaBUJIIBHBIE PACCYXICHUS W JICHCTBHS, HANpaBlICHHbIE Ha TMOJyYeHHWE OTBETA (3aada perreHa
HaIOJIOBUHY);

- 1-2 Gana BBICTABIISIETCS CTYAEHTY, €CJIM BEPHO 3alicaHa TOJIBKO 4acTh HEOOXOIMMBIX MCXOTHBIX
YpaBHEHHIA, IPU 3TOM OTCYTCTBYIOT KaKue-Ti00 MaTeMaTndeckue mpeoOpa3oBaHusi, HalpaBICHHbIE
Ha TOJIy4YeHHE OTBETa WJIM OHU OIIUOOYHEI.

0 GayéuIOB CTAaBUTCS MPH OTCYTCTBHHM OTBETA WM IMPH TIOJHOCTHIO HEBEPHOM OTBETE WJIM KOT/A
OTBET HE COOTBETCTBYET YCIOBHUIO 3aIa4H.

3adanusn 0na npoeedeHus NUCbMEHHBLX ONPOCO8 (Mecmos)

Onucanue tecta 1.
Conepxut 3a1anus I pyOeKHOTO KOHTPOJIS YCBOCHUS MaTepHalia MepBbIX § JeKiui (Moayib 1).
Tect paccuntan Ha 45 MuHYT, cocTOUT U3 4 3aganuii. Kaxxnoe 3amanue orneHuBaetcs B 4 Gaa.

Ilpumep sapuanma mecma 1.

BAPHUAHT Ne 44

[onyuute BBIpaxeHHe A1 KHHETUUECKOIM SHEPTUH AJIEKTPOHA B paMKax Teopuu bopa ai1st atoma Bogoposa.
BrmumuTe Bce BO3MOXKHBIE 3HAUEHUSI MATHUTHOTO KBAaHTOBOT'O YKCHa A1 f-31eKTpoHa.

YT0 Npou30iAET C BOJBTAMIIEPHON XapaKTEPUCTUKON PTYTHOM J1aMIbl, eciiy B onbiTe Opanka u I'epua

YCTaHOBUTH 33A€P’KUBAIOIIYIO pa3HOCTh TOTEHIIHAIOB 5 B Mexy ceTkoit 1 anoaom ?

4. Hepe‘H/ICJ'II/ITC CEpUHN H3ITYYEHUSA aTOMOB LICTIOYHBIX METAJJIOB.

Onucanue mecma 2.

CopaepuT 3a1aHus Ui TEKYILIEro KOHTPOJIS YCBOCHHS MaTepHralia BTOPOH MOJIOBUHBI
JEKIMOHHOTO Kypca (Moaynb 2). Tect paccuutan Ha 45 MUHYT, cocTOUT U3 3 3aganuii. Kaxmnoe
3a/laHU€e OLIEHUBAETCS B 5 0aILIOB.

IIpumep sapuanma mecma 2.

Bapuant Ne 12 TECTA Ne2 ITO ATOMHOM ®U3UKE

1. BeimuinmnTe BO3MOKHBIE 3HAUYEHHS KBAHTOBOTO YKCIIA J IOJHOTO MEXaHUYECKOTO
MOMEHTA aTOMa B COCTOSIHUY C KBAHTOBBIMH YHCIIAMH OPOUTAIBHOTO U CITUHOBOTO
MmomenTa L=2 u S=3/2.

2. Ha ckoJbKO KOMIIOHEHT PAaCHICIUTCS B HEOJTHOPOJHOM MarHUTHOM TOJIE ITy4OK aTOMOB B
COCTOSIHHH “F?

3. 3anumiuTe 3JIEKTPOHHYIO KOH(PUTYpaIuio (pacipeaeieHue JEKTPOHOB M0 000JI0YKaM U
opOUTANISIM) JIJISl aTOMa, MMEIOIIETo 15 3JIeKTPOHOB.
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4.3 Peiimunz-nian OucuuniuHbl

PeitTuHr—11aH AUCIUIUIMHEI 11O pasjienaM (ceMecTpaM) MpeACTaBiIeH B MPUIOKEHUH 2.

5. Y4ueOHO-MeTOAMYECKOEe U MHPOPMAIIMOHHOE o0ecriedeHHe TUCHMILIMHBI

5.1. IlepeyeHb OCHOBHOW MW [IONOJHHUTEJIBHON Y4eOHOH JIMTEPaTypBhI,
HEO00X0AMMOi VISl OCBOCHHSI AUCHMILIUHbI

1 cemecmp (mexanuka, monexynapuas puzuxa)
OcHoBHas auTEpaTYypa

1. CasenneB U.B. Kypc o6meit ¢pusuxu. B 3 1. Tom 1. Mexanuka. MonexynsipHas
®usuka. CII6., u3n. «Jlanesy, 2018 .

2. CaBenseB U.B. Kypc o6mieit ¢pusukn. B 3 1. Tom 2. DirekrpudectBo. KoneGanus v BOJHEIL.
Bomnnosas ontuka. CII6., uzn. «Jlauey, 2018 r.

3. Bonmpkenmreita B.C. CoopHHK 3a1a4 110 o0mieMy Kypey Gpu3ukm.
3-e u3n., ucnp. u jon. — CII6.: Kawxkabrid mup, 2008.

B oubmotexe baml'y umeercs 195 sx3eMInIsipoB mepBoro HanMeHOBaHUS, 357 IK3EMILISIPOB
BTOPOTO HauMeHOBaHUA 1 393 dK3eMIUTIpa TPEThEro HAMMCHOBAHHS PA3HBIX JICT U3IAHHSL.

JlonoiHNTEIbHAS JIUTEpaTypa

1. Tpodhumosa T.U. OcHoBwl pusuku. Mexanuka. — M.: KnoPyc, 2011.

2. Tpodumosa T.U. OcHoBel pusuku. Monekynsapras ¢usnka. TepmoauHamuka. — M.:
KuoPyc, 2011.

3. MarBeeB A.H. Mexanuka u Teopus otHocutensHoctu. CII6., u3n. «Jlanby, 4-¢ uzm., 2009 r.
4. CtpenkoB C.I1. Mexanuka. CII0., uzn. «Jlauby, 4-e uza., 2005 .

5. CuByxuH [[.B. O6muii kypc pusuku. 1.1. Mexanuka. M., uza. «®USMATIIUT», 2006.
6. Uponos M.E. 3amauun no o6mieit pusuke. CII6., u3a. «Jlaasy, 2006 T.

2 cemecmp (31eKMPUYECMEo U MAZHEMU3M)
OcHoBHas 1uTEpaTypa

1. Cagennes, U. B. Kypc o6eit ¢pusuku : B 4-x Tomax / 1. B. CasenseB .— M. : Knopyc,
2012. Tom 2: DnektpudecTBO U MarueTusM. Bomnnel. Ontuka .— 2-¢ u3/., CTepEOTHUIL. —
2012 . - 576 c. — [Ipeam. yka3.: c. 561 . — ISBN 978-5-406-02586-4 — ISBN 978-5-406-
02589-5.

2. CaBenbes, Urops Brnagumuposuu. COOpHUK BOIIPOCOB U 3aady 1o o0mel gusnke: yued.

nocodue / N. B. CaenveB.— U3x. 6-¢, crep. — Cankr-IlerepOypr: Jlans, 2013. — 288 c.:
uin.— ISBN 978-5-8114-0638-8.

JlonoiHUTEIbHAS JJUTEpaTypa

1. Tpopumosa T. . Kypc pusuxu: yuae6. mocodbue ans By3oB / 11-e u3z., crep. — M.:
W3parenbckuii neHTp «Akanemus», 2006. — 560 c.
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3 cemecmp (onmuxa)
OcHoBHas 1uTEpaTypa

1. CasenbeB U.B. Kypc obmieit pusukn. Ku.4. Bomnsl. Ontrka. — M.:@usmatiur, AcTpens,
1998 — 2012.

2. Tpopumona T.U. Kypc ¢usuku.— M: Bricmias mkona, Axkagemus, 2001-2012, 220 sk3.

3. Tpodumona T.1. CoopuuK 3amau 1o Kypcy ¢puzuku — M: Beicmas mikoua, JIpoda,
1996 — 2008.

B 6ubmmorexe baml'y umeercs 115 sk3emmuisipoB nmepBoro HaumeHoBaHus, 220 3K3eMILISIPOB
BTOpPOTO HaMMEHOBaHMA U 192 sK3eMIUIsipa TPEThero HAMMEHOBAHUS Pa3HbBIX JIET U3/JaHHUS.

JJonosiHuTENBHAS JJUTEPATYpPa

1. ponos N.E. BonnoBele npouecchl. OcHoBHBIE 3aK0HBL. — M.: JIaboparopust bazoBbix
3uanuii, 2001 — 2010, 225 k3.
B 6ubnmuoteke bamlV umeercs 225 3k3eMIUSIPOB YKa3aHHOTO Y4eOHOTO MOCOOHS.

4 cemecmp (amomnasn pusuxa)

OcHoBHas 1uTEpPATYypAa

1. monsckuii 3.B.. Atomuas pusmka : yae6Hoe nmocodbue / O. B. IlInonsckuit .— M. : Jlans,
2010 . T. 1 : BBeaenue B aromuyio ¢pusuky / D. B. [lInonsckuit .— 8-, ctep. — 560 c. [B
ou6i. baml'V umeercs 25 9k3.]

2. Inmonsckmit 3.B.. AroMHast ¢pusnka : yaeoHoe mocodue / 3. B. [lInonbckuit .— M. : Jlanp,
2010. T. 2: OcHOBBI KBAaHTOBOW MEXaHUKHU U CTPOEHHUE IJIEKTPOHHOM 000I0YKH aTroma .— 6-
e, ctep. — 448 c¢. [B 6uba. baml'y umeercst 25 9k3.]

3. Cusyxus /[.B. O6umii kypc pusuku. Aromnas u sinepHas pusuka. U.1, ATomHas ¢pusuka.
M. ®usmatiur-MOTH, 2005 r. [B 6ubn. baml'y umeercs 81 ak3.]

4. HWponor WN.E. 3amaun o kBaHTOBOM (hu3uKe : yued. mocoOue it By30B. 2-HU3]1., UCIIP. —
M. : ®usmarnurt, 2001 .— 215 ¢. [B 6u6n. bamly umeercs 50 3x3. uza. 2001 r.+ 21 3k3.
m3a. 1991 r. |

5. CagenneB U.B. Kypc o6meii pusuku. U3a. 6-e, crep. — CII6. : Jlans, 2006 . - T.3:
KBanroBas ontuka. AtomHas ¢pusuka. @usuka tBepaoro tena. Pusnka aToOMHOTO A1pa U
sneMeHTapHbIX yacTull .— 320 c. [B 6ubn. baml'y umeercs 30 sk3.+6 (2007.
ACTPEJIb)+33 (KHOPYC-2009)]

JlonoiHNTEIbHAS JUTEpaTypa

1.  MarseeB A.H. Atomuas ¢usuka. M. Beiciias mikona, 1989 r. [B 6u6n. bamly umeercs
29 s3Kk3.

2. HUponos N.E.. KBanTtoBas ¢pusuka. OcHoBHbIe 3aK0HBI. 3-€ u3a. M. : BUHOM. JlaGopartopus
3Haaui, 2010 .— 256 ¢. 25 7k3

3. B. Il KopsiBoB. Metoabl pemienus 3a1a4 B o01ieM Kypce Gu3nku. ATOMHast U siiepHas
¢usmka : yue6. mocobue. Mockea : Ctymenrt, 2012 . 327 c. [B 6u6a. baml'yY umeercs 25
9K3.]
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5.2. Ilepeyenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAMOHHOMN CeTH
«/HTEepHET» M MPOrPaMMHOr0 odecrevyeHusi, He00XOAUMBIX /IJIsl OCBOCHHSI
AUCUMIIMHBI

HNuTepHer-pecypcebl (0a3b1 JaHHBIX, 3J1eKTPOHHbIE O0M0JIMOTEYHbIE CHCTEMbI)

1. DnexrponHas OubnuoreuHas cucrema «29b bamlV». — CoOcTBeHHas AIEKTpOHHAs
O6ubmoTeka yd4eOHBIX W HAYYHBIX JIEKTPOHHBIX M3/IaHUH, KOTOpas BKIIOYACT M3aHUS
npenojasateneid baml'V. ABTopr30BaHHBIN TOCTYI 10 MAPOJIIO U3 JIFOOOH TOUKH CETU
Hurepuer. Peructpanus B bubnuorexe baml'V, nanpueimmit

JOCTYT U3 11000 Touku cetn MHTEpHET. —

https://elib.bashedu.ru/

2. DneKTpoHHasi OMOIMOTEYHAs CHCTeMa «Y HUBEPCUTETCKasi OMOIMOTEKa OHIIAHY.

— IlonnoTtekcroBas 6a3a maHHbIX (BJl) yueOHBIX M HAyUHBIX JEKTPOHHBIX H3JaHHM.
ABTOPH30BaHHBIN JAOCTYII IO TIAPOJIIO U3 JIF000M Touku cetu UHTepuer. Perucrpamms B
bubnuorexe baml'V, nanpHeimmii roctyn u3 mo00# Touku cetu MHTepHeT. —
https://biblioclub.ru/

3. DnexTpoHHas OMOMMOTEYHAs crcTeMa m31aTenbeTBa Jlanb. — [logHOTEKCTOBAs

0aza nmanHbix (BJl) yueOHBIX WM HAyYHBIX SJICKTPOHHBIX W3JaHUIl. ABTOPHU30BAHHBIH
JOCTYIl IO TapoJito U3 Joboi Touku cetu MurepHer. Peructpanus B bubGnmoteke
baml'V, nanbueimuii nocTyn u3 mo0oi Touku cetn MHaTEpHET. —
https://e.lanbook.com/

4. Dnextponnbld kKarajmor bubmmorexn bamlV — CrpaBo4HO-TIOMCKOBBIN amnmapar
oubmuoTeku. BrimoyaeT B ce0si CUCTEMY KaTaJIOTOB U KAPTOTEK, CITPABOYHO-
oubnuorpaduueckuit pong. —

http://www.bashlib.ru/catalogi/

1 cemecmp (mexanuka, monekyaapnas pusuxa)

A). DJIeKTPOHHbIE pecypchl (I0MOJTHEHHE CIIMCKA JIUTEPATYPbI)

1. CaBenneB U.B. Kypc obmieit ¢pusuku. B 3 1. Tom 1. Mexanuka. MonekynspHas
O®uzuka. CII6., uza. «Jlauwpy, 14-e u3z., 2018 r. JlocTym K TEKCTY 3JIEKTPOHHOTO
M3JIaHUS BO3MOSKEH depe3 DIEKTPOHHO-OMOIMOTEUHYI0 CUCTEMY U3/1aTebCTBA
"Jlanp" — https://e.lanbook.com/book/98245#book _name

2. CapenweB U.B. Kypc o6uieit pusuku. B 3 1. Tom 2. Dnekrpudectro. Konebanus u
BoJIHBI. BonHoBas ontuka. CIIG., uza. «Jlaus», 2018 r. [ocTyn k TekeTy
ANIEKTPOHHOTO U3JIaHUS BO3MOXKEH uepe3 DIEKTPOHHO-OMOIHOTEYHYIO CUCTEMY
m3narensctBa "Jlanp" — https://e.lanbook.com/book/100927#book_name

B). UaTepHer-pecypcnl (peKOMeHayeMble CAaHThI)

http://feqworld.ipmnet.ru ~ — CaiiT MaTeMaTHYECKUX YpaBHEHHI
http://www.all-fizika.com/ — ®uznyeckuii SHIMKIONCIUYECKHI CIIOBAPb,

du3nUecKuil cripaBOYHUK
http://physics03.narod.ru/  — ®wu3uka BOKpyr HacC
http://www.physicsjokes.net — ®uzuku myTsart
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2 cemecmp (aﬂekmpuuecmeo u Mazuemu3m)

A). DJ1eKTpOHHBIE pecypchl (I0MOJHEHHEe CIMCKA JIUTEPATyPhI)

1. CaBenweB U.B. Kypc o6mieit pusuku. (DnekrpoHHsiid Bapuant) B 5-u TT. Tom 2.
DnextpuuecTBo U MaraeTu3m. M3marensctBo "Jlans". ISBN: 978-5-8114-1208-2.
rox: 2011 5-e m3a. 352 crp. JlocTyn K TEKCTY 3JIEKTPOHHOTO W3JJaHUS BO3MOKEH
yepe3 DIeKTPOHHO-OUOIMOTEUHYIO CUCTEMY H3aaTenbeTBa "Jlanp". —
<URL:http://e.lanbook.com/books/element.php?pll_id=708>.

Kpowme toro, Ha caiite Bamrocynuepcurera Www.bashedu.ru umerorcst B OTKPBHITOM
JIOCTYIIE VIS CTYICHTOB METOJMYCCKUE YKa3aHUs 110 JJAOOpATOPHBIM paboTam.

b). UaTepHer-pecypchl (peKOMeHayeMble CaiiThl)

Taxoke pecypcsl 1Mo Kypey "DIEKTPUYECTBO M MAarHETH3M'" IOCTYITHBI 10 CJIETYIOITUM
ajzpecam:
http://www.edu.ru/

http://ioffe.ru/

3 cemecmp (onmuxa)
A). JJIeKTPOHHBbIE pecypchl (I0MOJHEHUE CIIUCKA JJUTEPATYPbI)

B snexrponHo-6ubnmuoreunoit cucreme (ObC) bamlyY umerorcst B HaMM4uy U31aHUS:
OcHoBHas1 uTEparypa:

1. CapenbeB 1.B. Kypc o6mieit ¢pusuxu. T.2. DnekTpuuecTBo U MaraeTu3m. BoTHbL.
Onruka. — CII6.: U3narensctBo «Jlanby, 2012 //31eKTpOHHO-O0MOIMOTEUHAS
CHCTEMA U3JATENLCTBA «JIaHb.

JonoHUTE/ILHAS JIUTEPATypa:
1. Uponor N.E. BosHoBbIe niporiecchl. OcHOBHBIE 3akoHBI. — M.: BUHOM.
Jlabopatopus 3Hanui, 2010// D1aexTpoHHO - OUOIMOTEUHAsE CUCTEMA
«YHuBepcuterckas Oubmuorexa online.

b). UaTepHeT-pecypcesl (peKOMeHayeMble CAaHThI)

Oo6pazoBarenbHbIi cepep "OnTuka": http://optics.ifmo.ru
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4 cemecmp (amomnasn pusuxa)
A). DJIeKTPpOHHBbIE pecypchl (I0NMOJIHEHHEe CIMCKA JIUTEPATyPbl)

1. Hnonbeckmii D.B. . ATomHas ¢usuka [IIeKTpoHHBINA pecypc] : yueOHuk : [B 2 T.] /
3.B. lnonsckuit .— CII6. [u np.] : Jlans, 2010 . T. 1: Beenenue B atomMHyt0 pus3uky
— W3n. 8-e, crep. — 557 c. JloCTym K TEKCTY JIEKTPOHHOTO M3JaHUsI BO3MOXKEH uepes
DNEeKTPOHHO-ONOIHOTEUHYIO CUCTEMY W3/1aTeNbCTBA "Jlanp" —

<URL:http://e.lanbook.com/books/element.php?pll id=442>.

2. llImonbckuit D.B.. AToMHas ¢u3uka [DIeKTpoHHBIH pecype] : yaeOHuK : [B 2 T.].—
CII6.: Jlanb, 2010 .— T. 2: OCHOBBI KBaHTOBOW MEXaHUKHU M CTPOEHHUE HJIEKTPOHHOM
obonoukn atoma .— M3n. 8-e, crep. — 557 c..— JlocTyn K TEKCTy 3JE€KTPOHHOTO
W3IaHHS BO3MOXKEH Uepe3 DIIEKTPOHHO-OMOINOTEUHYIO CUCTeMy u3aaTenbcTBa ""Jlanp"

<URL:http://e.lanbook.com/books/element.php?pll id=443>.

3. CaBenmpeB MN.B.. Kypc oOmieii ¢usmnku [DnekrpoHHBIN pecype] : B S5-tu TT. / U. B.
CagenveB .— CII6. : Jlanp, 2011- .— T. 5: KBanTtoBas ontuka. ATomHas (u3HKa.
®uszrka TBepaoro tena. Pusznka aTOMHOTO Apa U 3JIEMEHTAPHBIX YaCTHI] .— 5-€ U3.
— 2011 .— 384 c. Jloctym K TEKCTy DSJEKTPOHHOTO H3JaHHS BO3MOXKEH Yepes
DNeKTPOHHO-ONOIHOTEUHYIO CUCTEMY W3/1aTeIbCTBA "Jlanp".—

<URL:http://e.lanbook.com/books/element.php?pll id=708>.

4. Uponos U. E. 3amaun mo oOmieli ¢usuke [DnekTpoHHsiii pecype] : — M3a. 14-e,
crep. — Canxkr-IlerepOypr : Jlanp, 2016 .— 416 c. .— JlocTym K TEKCTY 3JIEKTPOHHOTO
W3J1aHusl BO3MOKEH 4epe3 DIEKTPOHHO-OMOINOTeuHy0 cuctemMy usnatenbcrsa "Jlanp"

<URL:https://e.lanbook.com/book/71750#book name>.
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http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=2248&TERM=%D0%A1%D0%B0%D0%B2%D0%B5%D0%BB%D1%8C%D0%B5%D0%B2,%20%D0%98%D0%B3%D0%BE%D1%80%D1%8C%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_id=708
https://e.lanbook.com/book/71750#book_name

6. MaTepuajibHO-TeXHUYECKasA 0a3a, HE00X0AMMAaA I OCYLIECTBJICHUS
00pa30BaTEJBbHOI0 IPOLECCA M0 JUCHHUILINHE

MarepuanbHo-TeXHHUUECKass 0a3a, HEOOXOoIuMMasl JUisl OCYIIECTBJICHHUSI 00pa3oBaTelb-
HOTO TIpoIIecca Mo AUCIUIUINHE TTPUBE/ICHA B Ta0HIIe:

HanmenoBanue Bupn 3ansaTnit HaumenoBanue o0opynoBanus,
CIIEIMAIN3UPOBAHHBIX MIPOTrpaMMHOT0 00eCTIeUeHUs
ayIUTOpUi, KaOUHETOB,
naboparopuii
1 2 3
KoMmnbrorep, MyJIbTUMEAUINHBIN TPOEKTOP,
MUKpPO(DOH, aKycTUUYeCKasi CUCTEMa, IKpaH,
JOCKa.
[IporpammHoOe obecrieueHue:
Bombimast  (usHdecKas 1. Windows 8 Russian. Windows Professional 8
ayTOpHs 02 Jlexnuu Russian Upgrade. Jinuensust OLP NL Academic
Edition, 6eccpounasi. J{orosop Ne 104 ot
17.06.2013 r.
2. Microsoft Office Standard 2013 Russian.
JInuensus OLP NL Academic Edition,
oeccpounast. JJorosop Ne 114 or 12.11.2014 1.
VYyebHas ayiuTopus Hocka, Men, cCOOpHUKH 3aja4,
JUISL IPOBEICHUSA KaJIbKYJIATOP
3anaTHil cemunapckoro | IIpakTnueckue
THUIIA 3aHATUA
(aymuTopuu NeNe 318, 322,
324 ¢usmar. kopmyca)
YUpransHeii 3au Nel Hayunsrii u yueOHbIN HOHI, HAYIHAS TTEPUOTUKA,
. CamMocTosiTenbHas ITK (MoHO0:10K) - 3 mit, Wi-Fi moctym st
(rmaBHBIN KOpITyC, 1 9 o
pabora MOOHJIBHBIX YCTPONCTB, HEOTPAaHUYCHHBIH JOCTYI
3TAK) k OBC u BJ1; KOnn4ecTBO MOCa0YHbIX MeCT — /6.
YpTansHsii 3a1 No2 Hayunsrii u yueOHBIN HOHI, HAYIHAS TTEPUOTUKA,
CamocTrosiTenbHas Wi-Fi goctyn it MOOHIIBHBIX YCTPOUCTB,
(xopmyc pusmara, 2 o ,
pa60Ta HeorpanundeHHbli goctyn Kk ObC u B/I;
3TaxK) KOJIMYECTBO MOCaT04HBIX MecT — 50.
YUuraapHbiii 3a71 Ned Hayunsrii u yueOHbIN HOHI, HAYIHAS TIEPUOTUKA,
(xopriyc 6uodaka, 4 CaMOCTOATeNbHAS | yeorpanuuenmsri goctyn k S5C u BJL;
raK) pa60Ta KOJIMYECTBO MOCaA04YHBIX MecT — 60.
VYuebHas naboparopus
JUISl IPOBEJICHUS
1abopaTOPHBIX 3aHITHI
110 MEXaHUKE: ayJAUTOpUs
No204 KommuiekTsl
JlaGopatopHsble
VYuebHas maboparopus ARSI JUIs 1abOpaTOPHBIX paboT

JUIs IPOBENIEHUS
71a00paTOPHBIX 3aHATHH
10 MOJIEKYJISIPHOM
¢buzuke: ayautopus
Ne308
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1 2 3
YueOHas tabopatopus
JUTSL TIPOBEICHUS
nabopaTOPHBIX 3aHITHI
10 OTITHUKE: ayJAUTOPUHU
Ne310 u Ne310a Jlaboparopublie KomrnekTsl
VYuebHas maboparopus 3aHATHUS IUIs Ta0OPaTOPHBIX paboOT
JUTSL TIPOBE/ICHUS
ab0PaTOPHBIX 3aHITHIA
110 AaTOMHOM (pU3HKE:
aynutopus Ne212
Komnsrorepst DELL
— 15 paGouux mect
[IporpammHoe obecrieueHue:
KOMITBIOTEpHBI K1acC | DNEKTPOHHOE Wino_lows 8 Russian. Windows Professional 8 _
Russian Upgrade. JIutiensus OLP NL Academic
ayn.412 TCCTUPOBAHHMC Edition, 6eccpounast. {orosop Ne 104 ot
17.06.2013 .,
JIOCTYM K JIokalibHOM cetn baml'y, caidt
QJICKTPOHHOI'O TECTUPOBAHUA
http://moodle.bashedu.ru
Komnrerorepsr Asus u KlamaS
— 31 pabouee mecTo
[IporpamMHoOe obecrieueHue:
. Windows 8 Russian. Windows Professional 8
KowmmploTeprbrit K1ace | DIeKTpOHHOE Russian Upgrade. JInmersust OLP NL Academic
ayn.425 TECTUPOBaHKE Edition, Geccpounas. Jlorosop Ne 104 ot

17.06.2013 r.,

JIOCTYM K JIoKalibHOM cetn baml'y, caiit
AIEKTPOHHOI'O TECTHPOBAHUS
http://moodle.bashedu.ru
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7. Oco0eHHOCTH NpenoAABaAHUS TUCHUNINHBI
JJISl CTYICHTOB 3204HO# (popMBbI 00yueHUs

Cornacno ®denepanbHOMY TOCYIAapCTBEHHOMY OOpa30BaTEIbHOMY CTaHIAPTY
coJiepKaHre YIeOHOH MPOrpamMMBI ISl 3209HOM (hOPMBI OOYUYECHHS HE MOXET CYIIECTBEHHO
OTIIMYATHCS B KOHIENTYaJILHOM IuTaHe. [103ToMy mpuBOaMMBIC B MpUIOKEHUU 1 (3a04uHas
dbopma) pabourie mporpaMMbl BO MHOTOM TIOBTOPSIIOT MIPUBEICHHBIC MPOTPAMMBI JIJIST OYHOH
¢dbopmbl o0Oydenus. [1aBHbIE OTIMYKS — B pacueTe YacoB M 3aIaHUSIX JJI CAMOCTOSITEILHOM
padoTHL.

B obyuenuu cmyoenmos 3aounoii popmul 00yueHUs 8 Kauecmee OYeHOUHbLX CPeOCms
NpUMEHAIOMCcs 1abopamopHble pabomsl U 3K3aMeH. Bwinonnenue u coaua omuyemog no
1a60pPamopHuIM pabomam A6IAI0Mcs YCA08uem 00NycKka CmyOeHma K IK3aMeH).

Kak mpaBuno, mo kaxaomy paszaeny oOmieil (U3MKH CTYACHTHI BBIIOJHSAIOT 2
nabopaTopHbie paboThl (y4eOHBIM MJIAHOM 3alljlaHupoBaHO 4-6 dacoB). Mcnonb3yeTcst TOT
&Ke rmepedyeHb paboT U jJabopatopHoe 00OpyAOBaHME, YTO U JJIS 3aHATUN MO OYHOU (dopme
oOy4eHwusl.

K cmage nomycka JOMycKaroTCsl CTYNEHTHI, MPEACTABUBIINE MPEIOIaBaATEIIO
KOHCIIEKT MaTepualia METOJIMYECKUX yYKa3aHuil K jabopaTopHoi pabote (00BeMOM MOpsaKa
4-x crpanui). MeToauueckue yKa3aHHs BKIIOYAIOT Ha3BaHHWe pabOTHI, IeNb pPaboTHI,
npuOOpsl W TPUHAIICIKHOCTH, KpPAaTKyI0 TEOPHIO, OINHCAHUE YCTAHOBKH, OITMCAHHE
yIpaXHEHUH W KOHTPOJIbHBIC BOMPOCckl. CTyIeHTaM HEOOX0IMMO 3aKOHCTICKTHPOBATh BECh
MaTepuai nocoousi, KpoMe ONMMCAHUS YIPAKHEHUH U KOHTPOJIBHBIX BOIPOCOB.

Cpaua nomycka mpenoJiaraeT BbISICHEHHE IPEeroaaBaTelieM CIIOCOOHOCTH CTyJeHTa
BBIMIOJHUTH J1abopaTopHyto paboty. IlosTomMy ero mpexae BCero MHTEPECyeT OTBEThI
CTYJIEHTa 10 OMHMCAHUIO YCTAHOBKHU M X0Jia pabOThl MPU MUHUMAILHOM O00beMe 3HaHH 10
TEOPUHU ISl OCO3HAHHOT'O BBIMOJTHEHHS paOOTHI.

Otuer mo mnabopartopHoil paboTe MOMKEH BKIIOYATh YHMOMSHYTHI KOHCIIEKT,
TaOJIUIIBI PEe3yJIbTaTOB M3MEPEHMM, pacyeT HEeOOXOIMMBIX MOrPEIIHOCTe U BBIBOJ (TpU
HeoOxoauMmocTH). TpeOoBaHUS O pacueTy IOTrPeHIHOCTEeN colepikaTrcs B MaTrepualie
yHpaXHEHUN METOMYECKUX YKa3aHUM K paboTe.

[Tpu 3ammre 1abopatopHOi pabOTHI CTYJAEHT JOJIKEH MOSICHUTH PacueThl Mo padboTe
¥ YCTHO OTBETUTH HAa KOHTPOJIbHBIE BOMTPOCHI.

B kadecTBe OCHOBHOTO OLIEHOYHOTO CPEJICTBA BBHICTYIAET IK3aMEH.
KpuTtepnu oueHnBaHHUA 0TBETA HA IK3aMeHe:

- OIICHKAa «OTJIMYHO» BBICTABJISICTCS CTYJCHTY, €CIIM OH Jajl TMOJHbBIE, pa3BEepHYThIC
OTBEThl Ha BCE TEOPETUYECKHE BOINPOCHI OWMIIETa, MPOJAEMOHCTPHPOBAN 3HaHHE (OpPMYII,
TEPMHUHOJIOTUHM, TOHMMAaHUE (HU3NUECKON CyTH SBJICHMH M HKCIEPUMEHTOB, YMEHHE
MOCJIeI0OBATEeNIbHO U JIOTHYHO OTBEYAaTh HA BOMPOCH! OmiieTa B 00beME PEeKOMEHIOBAaHHOU
autepatypbl. CTyeHT 6e3 3aTpyAHEHHUI OTBETHII Ha YTOYHSIOIINE BOIPOCH! MpenoiaBaTeis
Mo MaTepuaiam OueTa.

- OLIEHKA «XOPOLIO0)» BBICTABISETCS CTYNEHTY, €CIH CTYJIEHT PacKpblUl 0e3 Cepbe3HBIX
omuO0OK 00a TEOPeTHUEeCKHX BOIPOCA, OAHAKO IMOKa3an mpobensl B 3HaHusAX 20-25%
o0bema Ouneta. He Ha Bce yTOUHSIONIME BOPOCH! OBUIH JaHBI KOPPEKTHBIE OTBETHI.
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- OLIEHKa «Y/JA0BJIETBOPUTEIbHO» BBICTABIISIETCS CTYJIEHTY, €CJIM JJaHbl OTBETHI HA 002
TEOpeTHYeCKuX Bompoca B ob0beMe 35-50% ot momnoro orera. CTYIAEHTOM IOMYIIEHO
HECKOJIBKO CYIIECTBEHHBIX OIIMOOK B TOJKOBAHWW OCHOBHBIX TIOHSATHH, 3aKOHOB U (popmMyI,
ONMCAHUH OCHOBHBIX 3KCHEPUMEHTOB. CTy[IGHT HE JAaeT yAOBJIETBOPUTEIbHBIX OTBETOB Ha
YTOYHSIOLME BOIPOCHI 110 OUIIETY.

- OILICHKa «HEeY/0BJETBOPUTEJIbHO» BBICTABISETCS CTYAEHTY, €CIM OTBET Ha
TEOPETUYECKUE BONPOCHI CBHUJIETEIHCTBYET O HEIOHUMAHUU M KpailHE HEIMOJHOM 3HAaHUU
OCHOBHBIX TIOHSITHI, 3aKOHOB W DKCIEPUMEHTOB, WJIH TOJHOCTHIO OTCYTCTBYET OTBET Ha
OJIUH BOMPOC, U JIOMYIIIEHBI CEPbE3HbIC OMMOKN U TPOOEIIBI IPU OTBETE HA BTOPOM BOIIPOC.
Ha yTtounstonue Bompockl Mo OWIETY HE MOJyYeHBI OTBETH WIIM OTBETHl HA HUX B KOPHE
OIIHMOOYHBI.

Ha 1 u 2 xypcax yueOHviM nIaHOM 3aNIAHUPOBAHLL 3a4emHble KOHMPOIbHbIE
pabomul no pazdeny «Mexanuxa u monexyaapuas guzuxa» (1 kypc, 2-a ceccust) u no Kypcy
«Onmuka» (2 xypc, 2-a ceccus). Ycnewmnas coaua smux pabom A6715emcs YClosuem
00NYCKaA K 9K3AMEHAM N0 COOMEEMCMBYIOUWUM PA30eLaM.

I1pusedem npumepvl 3a0anutl 3a4emusblx KOHMPOIbHLIX PAOON.

3avyeTHas KOHTPOJIBbHasA padoTa Mo pasaesry
«MexaHUKa U MOJIEKYJIAPHAasA (PU3UKA»
Bapuanr 1.

3agaua 1. Teeproe Tesno BpamaeTcs BOKPYT HEMOABIDKHOM OCH TI0 3aKoHy @ =at —bt®, rae a=6

pan/c, b=2pan/c. Haiitu cpemnue 3HAueHHs YTIOBOH CKOPOCTH M YITIOBOTO YCKOPEHHS 3a
MIPOMEXYTOK BpeMeHH OT t =0 10 OCTAaHOBKH.

3agauya 2. Kakoe KOJNMYECTBO TeIUIa HAIO COOOMIMTH a30Ty NpPU H300apUYEeCKOM HAarpeBaHHH,
uTo0ObI Ta3 cosepumi padory A= 2,0 /[owc?

3adyeTHas KOHTPOJIBbHasA padoTa Mo pasaelry
«OnTuka»
Bapuanr 1.

3agaua 1. Haiitu ¢okycHOe paccTosHHME 3epKaia, HPEICTABIAIONIET0 cOo00M CHMMETPUYHYIO
JIBOSIKOBBIIYKITYIO CTEKISIHHYIO JIMH3Y C MOCEPEOPEHHOM 0THOM MOBEPXHOCTHIO. Pajnyc KpUBU3HBI
nosepxuocreit muu3bl R = 40cm .

3agaua 2. [Ipy HOPpMAILHOM MaJeHUM CBETa Ha AU(MPAKIMOHHYIO PENIETKY YroJ JU(PPaKIIUK s

mannn A = 0,65mKm Bo Bropom mopsiake pasen 45 . Haiitu yron audpakimn s JMHHK

Ay =0,50mKMm B TpeTheM mopsizke.
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Kpurepuu oueHuBaHMs OCBOCHHSI KOMIIETEHIU I
110 32a4¢THOM KOHTPOJbHOM padore

Kommne- Kpurepuu
Tanbl TCHIUU O CHUBaHUA
Pe3yibTaThl 00y4eHHust
O0CBOCHMUA «HE
«3a4YTEHO»
3a4YTECHO»
2-i Hramn Ymern:
MNPUMCHATDb N3YYCHHBIC ITIOHATHA U 3aKOHBI K HK'13
H
CIICHHUIO TUTIOBBIX 3a]1ad 110 BCEM paszzienamM He ymeer YMmeer
Vvenns | © P I1CK-2.1 s
Kypca, CBOOOJHO HCIIONB3Ys TPH 3TOM
HE0O0XOMMBIIl MAaTEeMaTHYCCKUH anmapaT
B Th:
e I1K-13,
HaBbIKaMH PCHICHHA YCJIOXKHCHHBIX 3aJ1a4 HCK 2 1 He BJIaACCT BHaHeeT
o B HCTUIIMYHBIX CUTyaLUsIX e
3-# sran
Baagers:
B OCHOBHBIMH 3JIEMCHTaAMU BHCMCHTapHOﬁ
Tane MaTEMaTUYECKOU KYJIbTYpbl B IPUMEHEHUHU
HHUEC o
K 3a1a4aM 00mIel Gpu3nKu ITK-13,
HAaBbI- 9 N He Bimameer Bmaneer
(mompazymesarorieii ucnons3oBanue 3HaHu | [[CK-2.1
KaMu
a ¢ depeHIuanbHOr0 U MHTErPaIbHOTO
HCUYUCIICHUH, CKAJIIPHOU U BEKTOPHOM
anrebp)

[TockonbKy MpH U3yYEHUU NUCUUIUIMHBI CTYIEHTaMU 3a04HON (OpMBI O0yUeHUs: He
UCIIOJNIb3YETCSl MOAYIbHO-PEUTHUHIOBAsE CUCTEMa, TO OIIEHKAa 332 pabOTy BBICTABISIETCS HE B
Oatax, a 1Mo NMPUHLUITY 3a4TE€HO-HE 3auTeHo. J[J1s Toro, 4ToObl KOHTpOJIbHAs paboTa Oblia
3ayTeHa (M CTYJEHT MOJY4YMJ JOMYCK K AK3aMEHY) HEOOXOAMMO BBIMNOJIHUTH MOJOBHHY —
PEIINTh OJHY U3 IBYX MPEAIOKEHHBIX 3a/1a4.

7.1 Conep:xkanue padoueii mporpaMmsl sl 3a04HOi GopMbl 00yueHHs (00beM
AUCUMILUIMHBI, THNBI W BHIbI Y4YeOHbIX 3aHATHH, y4eOHO-MeTOAUYeCKOe
ol0ecrneyeHne CaMOCTOATEIbHOI PadoThl 00yUYaIOIUXCS)

Conepxanue pabodeil mporpaMMbl TUCIUIUTMHBL JUISI 3a09HOU (OpMBI OOYyUEHHs T10

pasznenam npeacTaBieHo B «lIpunoscenuu Nel, 3aounas popma obyuenusy.
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[Tpunoxxenne Ne 1

1 cemecmp (mexanuka, monexyaapHas puzuxa)

MMHOBPHAVKHN POCCHHN
OI'bOY BO «bAIIKNUPCKUU I'OCYJAPCTBEHHBIM YHUBEPCUTET»
®U3MKO - TEXHUYECKH HHCTUTYT

COJIEP)KAHUE PABOYEH ITPOT'PAMMBbBI

TV CITATIIMHEI «Duznkay Ha 1 ceMecTp
(HauMEHOBaHUE JTUCITUTUTIHBI)
OoJHas

(opma o0yueHus

Oo0bem
Bua paéorsl
AUCHHUILTHHBI
O6mras TpynoemkocTs aucuuruiabl (3ET / qacoB) 7/252
Y4eOHBIX 4acOB Ha KOHTAKTHYIO pa0OoTy € MIPENoaBaTeNIeM: 110
JIEKIAH 36
MPAKTUYECKUX/ CEeMUHAPCKUX 36
J1a00paTOPHBIX 36
Opyrux (TpymmnoBasi, MHAUBUAYyaJIbHAs KOHCYIbTAIUS U UHbBIE
BHJIBI y4EOHOU JESATEIbHOCTH, IpelycMaTpUBalonie paborty 1,7
oOyuaromuxcs ¢ npenogasarenem) (OKP)
VY4eOHbIX 4acOB Ha CaMOCTOATENIbHYIO paboTy obydatomuxcs (CP) 81
Y4eOHBIX 4acOB Ha MOJATOTOBKY K
sK3aMmeny/3auety/muddepenunpoBanHomy 3auety (Konrporn) oL

dopma KOHTPOJISL:
9K3aMeH 1 ceMecTp
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dopma usyyeHus
MaTepUasoB: JIEKLIUH,

OcHoOBHAA U

®opma TeKyliero

KOHTPOJIS
IPAKTHICCKUC 3aHATHA, JIOLIOIHHTEIb HA 3amanus 1o yCIIEBaEMOCTH

Neo Tewa i coxepiare CCMHUHAPCKUEC 3aHATHA, JHTepatypa, caMoCTOsTENb- | (KOJUIOKBUYMBI,
/o nabopaTopHble paboTeL, PEROMEHyeMa HOM paboTe KOHTPOJIbHBIE

caMocCTosTeNIbHas paboTa U CTYyACHTaM CTYEHTOB PaBOTEL
TPYIOEMKOCTH (B yacax) (HOMepa 13 KOMITHIOTEPHBIE
CITHCKA)

JIK 1P JIP CP TECTHI U T.11.)

1 2 3 4 5 6 7 8 9

Monayasb |. ®@u3nyeckne OCHOBbI MEeXaHUKH.

1 | Beexenue. 0,5 2 [1], c. 11-17
[Mpenmet ¢pusuku. Poib GU3NKN B pa3BUTHU TEXHUKH U
BIIMSIHAE TEXHUKU Ha pasBuTHE pusuku. Ponb Gpusuku B
CTaHOBIICHUH WH)XKEHepa. 3a1a4un Kypca QU3UKH H €ro
o01as cTpykrypa.

2 | U3mepenune pu3nvecKnx BeJIMYHH. 2 4 6 Homarissis TK:
IorpemHocTy u3MepeHMil. npopadorka TectupoBanue
O0padoTKa pe3vJbTATOB JKCIIEPHMEHTA. JEKIH 1 Ha neknusax, KP,

[IpsiMBblE M KOCBEHHBIE M3MEpeHMs. AGCOMIOTHAS U usydeHne

OTHOCHTEJIbHAS TIOrpeImHocTy. [IpoMaxu, ciydaiftHbie U
CHCTEMATHUYECKHE MIOTPEITHOCTH. Beruuncnenue
cpenHeapu(METHUECKOW BEITMYMHBI U OLICHKA CPEIHEH
aOCOJIFOTHOW TOTPENTHOCTH TPU OECKOHEYHO OO0JIBIIOM
gucne u3mepenud. @opmyna CThIOEHTa U OLIEHKH
JOBEPUTEIHHOTO WHTEpBasia (aOCONMIOTHON MOTPENIHO-
CTH) MpH MajoM 4Yucie u3MepeHuil. Kmacc TtounocTH

npubopoB. CyMMapHas MOTPEIIHOCTh HM3MEPEHMH.
[TorpemHocTh KOCBEHHBIX M3MepeHH. (OOpaboTka
pesynbTaToB  uM3MepeHuil. IIpaBuna  OKpyriieHuHi.

I'paduueckoe mpeacTaBieHue pe3yabTaTOB U3MEPEHUI.

JTUTEPATYPHI IO
TeMe.

CocraBuTh
pOrpaMmy

ga [IK mia
BBIYMCJICHUS
MOrPELTHOCTEN

MpOBEpPKa JI/3 Ha
KOHCYJIbTAIHSIX

PK:
KOJUIOKBHYMBI
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2 3 7 8 9
1. DPUBNYECKHUE OCHOBbI MEXAHUKMH. 0,5 [1]rn 1,81
[Ipenmer mexanuku. Knnemarvnka u TMHaMuKa.
Knaccuueckas mexanuka. PeaTUBHCTCKAs MEXaHUKa.
KBanToBas MexaHuKa.
1.1. KunemaTuka. 2 [1] rn. 1, 8§ 1-5 | Homammnss TK:

[Ipenmer xunematuku. DU3NUECKHE MOJEIN: npopaboTka TectupoBanue
MaTE€pHAIbHAS TOYKA, CHUCTEMAa MAaTEPHUAIBHBIX TOYEK, JICKIHN 1 Ha jgekuuax, KP,
abCOMIOTHO  TBEPAOE  TeNo, CIUIOIIHAs  Cpena. H3ydeHne IpOBEpKa JI/3 Ha

HUT TYPHBI IT
[IpoctpanctBo u Bpems. Cucrema OTCYeTa, CTEIECHU JIHTCPATYPBI MO KOHCYJIbTAIUAX
TEME.
cB00O0IbI 1 000OIIIEHHBIE KOOPIUHATHI. VisyamTs

Kunematndueckoe oIMcaHue JIBWKCHUS. pasHIHBIe PK:
Tpaexktopuss. Bektop  nepemenieHus.  CKOpPOCTb. CHCTEMBI KOJIJIOKBHYMBI
YckopeHnue. CkopocThb u YCKOpEHHE npu KOOPMHAT
KPUBOJMHEUHOM JIBUKCHUM. Hopmanbnoe u U CBSI3b MEXKTY
TaHT€HIIUAJILHOE YCKOPEHUS. YpaBHeHus HHUMH.

PaBHOMEpPHOTO ¥  PaBHOYCKOPEHHOTO  JIBMD)KCHHIA. Brinonxenne
JIBI)KEHHE MAaTepUAIbHOW TOYKH 10 OKPYKHOCTH. AOMAIITHHX 3a/IAHIH

10 IMPAKTUYCCKUM
VYrioBas CKOpPOCTh W YIJIO0BOE€ YCKOpeHue. BekTtop 3aHﬂ£)“HﬂM
yIIIoBOH CKOpoCTH. CBsI3b MEXIy JHUHEHWHBIMH H (21,23, 24, 26, 33, 35:
YTJIOBBIMU TTapaMeTPaMu JIBHKCHHUS. 28,30, 31, 36, 40, 41,

42, 46).
1.2. /luHamMuKa. 3 [1] r. 2, §§ 6-11, | HomaruHss TK:

[Ipenmer nunamuku. [loHsiTHE cOocTOsSIHUS B Kiac- . 3, §§ 18-27 npopaboTKa TectupoBanue
cudyeckoi MexaHuke. [lepBblii 3akoH HproTOHa — 3aKOH JICKIAH. Ha nexiuax, KP,
nHepiuu. HekoTophie caeACTBUS M3 TEPBOTO 3aKOHA MpOBEpPKaA J/3 Ha
Hrrorona. Macca ten. Cuna. Bomonmienne KOHCYJIBTAIHsIX

Bropoii 3akoH Hbpr0TOHA Kak ypaBHEHHE JBUKEHUS JIOMALIIHuX

o 3aaHUU 110
tena. Tperuit 3akoH HeroToHa. PK:
" 3 MMPaKTUICCKUM
MITyJIbC. 3aKOH COXPAaHEHWS MMIYJlbca Kak BS— KOJIJIOKBUYMBI

(byHIaMeHTaIbHBINA 3aKOH Tpupoabl. PaboTa u sHeprus.
Kunernueckas M moTeHUMalbHAs 3HEPTUU TeJl. 3aKOH
COXPAHEHHUS SHEPTUU.

(60, 63, 65, 68, 69, 70,
72,73, 77,79, 81, 84,
86, 88, 89)
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2 7 8 9
1.3. /luHaMuKa BpalATEe1bHOI0 JIBUKEHUSI TBEPIOIr0 [1]Tn. 5, §§ 36— | Bemonnenue TK:
TeJa. 39, 41-43 AOMAIIHKX 3aIAHUI | TectypoBaHme
10 IMMPAaKTUYCCKUM

TBepoe TeNo Kak CUCTEMA MATEPHAIBHBIX TOYEK. 3aH£HHM Ha jexiuax, KP,
MoMeHT uHepuMM Tejaa OTHOCHTEIBHO OCH. MOMEHT (272, 274, 275, 277, IpoBEpKa 1/3 Ha
criel. OCHOBHOE YpaBHEHHE JMHAMHUKHU BPaNIaTeIbHOTO 278, 280; KOHCYJIbTAIHSX
nBwKeHnss Teina. Teopema ['roiirenca-IllTeiinepa. ggg 5336’335%7’3;3?’

MOMEHT UMITyIbCa Tela. YpaBHEHHE MOMEHTOB. 3aKOH 291,298, 299, 301, 313, | PK:
COXpaHEHHsI MOMEHTa UMITYJIbCA. DHeprus gig gi‘; gig? 300,331 | KOTUIOKBHYMbI
BpaIaloONIErocss W KarsAllerocs Tteiaa. Pabora mpu 33

BpaIIaTeIbHOM JBWKEHUH. [ mpockonuaeckuit appekT. S0 3o 29125 309, 340,

1.4. KoaebdaTeabHOE IBHKEHHE. [1] . 7, JHomamisss TK:

[TonsTue 0 KoOJIEOATENEHOM JBHKEHHH. Y PaBHCHUE §§ 49-61 npopaboTka TecTupoBaHne
rapMoHH4Yeckux kosieOanuii. [lapamerpsl TapmMoHHYe- JIEKUHH U Ha jekusax, KP,
ckux KoneOanuii. CkopocTb MNpu KoJebdaTeIbHOM U3ydcHHe IIpoBEpKa JI/3 Ha
JABIKEHIH. Oneprus Kong6momeroc;1 Tena. Maremar- JUTEPATypPBI KOHCYJIbTALSX
WYeCKUd W (u3nUecKuii MaaTHHKU. KomruiekcHas IO TCME.

(dbopma npecTaBIeHUs YpaBHEHUS KOJIeOaHuM. PK:
i 7 N3yuuth )

Crnoxenue KOJ'Ie6vaHI/H/I OJIMHAKOBOIl  YaCTOTHI. yd KOJUTOKBHYMBI
Cnoxenue koneOaHUN C Malo OTJIMYAIOIIUMHUCS aBTOKOJICOaHMUS,
4acTOTaMHU. buenus. Crnoxxenue B3aMMHO napaMmerpuyec-

MEePICHANKYISAPHBIX KosieOanuid. Duryper Jluccaxy.
3aryxaomue KoinebaHus. YpaBHEHUS 3aTyXalolINX
konebanuii. Koadpdunuent 3aryxanus. Jlorapud-
MUYECKUH  JICKpeMEHT 3aryxaHus. JloOpOTHOCT®.
Anepuoanueckuil pekuM. BBIHYXIEHHBIE KOJIeOaHHUS.
VYpaBHEeHHs] BBIHYKIEHHBIX KOJIeOaHW. AMIUTUTYIa U
daza mpu BBIHYXKIEHHBIX KojeOaHusx. Pe3oHaHc u
yCIOBUS €ro mosBieHus. PesoHancHble kpuBble. Bpems
yYCTaHOBJICHHSI KOJICOAHUM U €T0 CBS3b C TIOOPOTHOCTHIO.

KH€E KoJIeOaHusl.

Brinonnenue
JOMAaIITHUX
3aJaHuH 110
MIPAKTUYECKUM

3aHATUAM
(3.7,3.8,3.12,
3.20, 3.24, 3.26,
3.39, 3.44)
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1 2 3 4 5 6 7 8 9
8 | 1.5. BojHblL 2 2 2 4 [2] 1. 11, Homarnss TK:
Pacnipoctpanenne BOJMH B yIpyroh  cpee. §§ 72-78, 83 npopaboTka TectupoBanue
VYpaBueHnue miockoi u cepuueckor BoiaH. BosHOBOE JCKIINH. Ha Jekuuax, KP,
ypaBHenue. CKOPOCTh PaCIPOCTPAHEHHUS BOJIH. DHEPIUs Brimonsenue IpOBEpKa J1/3 Ha
BoJHBI. MHTEepdepenuus u nudpaxius BojaH. Crosdue JIOMAIIIHHX KOHCYJIBTALMAX
3QJIaHUH 110
BoJiHBL. DddexT Jomepa. HpiKTquCKHM
3ByKOBbI€ BOJIHBI. CKOPOCTH 3ByKa B Pa3IMYHBIX SAHSITHSM PK:
cpenax. ITapameTpsl 3Byka. YiupTpa3ByK.
pea P Y YK pasByK (3.180,3.186, 3.191, KOJUIOKBUYMBI
3.192,3.199, 3.201,
3.206, 3.207)
9 | 1.6. IIpyHIMI OTHOCHTEILHOCTH B MEXaHHKE. 2 2 [1] . 2, Brinonuenne TK:
[IpeoOpazoBanusa ['amunes. MuBapuanTsl npeoOpa- §§ 12, AOMAIIHHUX TectupoBanue
30BaHU. MeXaHMYEeCKUI TPUHIIUI OTHOCUTEIHHOCTH. TIL 8, 3alaHuu 110 Ha geknmsax, KP,
IIpeoOpasoBanuss  Jlopenna.  CneacTBus U3 §§ 62-64 TIPaKTHICCKIM IpoBepKa J1/3 Ha
npeoOpa3oBaHUi JlopeHnna. 3aKkoH CJI0XKEHUS zaHﬂTMM KOHCYJIBTALMSIX
. . 396, 398, 403, 405,
ckopocteil.  IlocTymatel  cHenuagbHON  TeOpHUH 408, 410; 412, 416, 419,
OTHOCUTEJILHOCTH. 422, 425, 432, 439, 445) | PK:
KOJUIOKBUYMBI
10 | 1.7. MexaHMKAa JKMIKOCTEH 1 ra3oB. 1 2 [1] . 9, Breimonnenne TK:
3akoH [lackans u Apxumena. ['mapoauuamuka. §§ 73-76 JIOMAITHUX TectupoBanue
VYpasuenne beprymmm. [IBuKeHHE BSI3KOM KUKOCTH. 3alaHuu T10 Ha Jieknusx, KP,
®opmyana [lyaseiins. TIpaKTHYCCKIM HpoBEpKa JI/3 Ha
SAHATHAM KOHCYJIbTAIUSIX
(368, 370, 371, 374,
377,380, 382, 385;
387,389, 390, 391,393, | PK:
394) KOJUTOKBHYMBI
Bcero no moayJio: 21 18 22 46 - - -
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1 2 7 8 9
Mopyas |l. Monekyasipaas ¢puzuka.
11 | 2. CTATUCTUYECKAS ®U3UKA [1] . 10, TK:
N TEPMOJIWUHAMUKA. §§ 79 TectupoBanue
JIlnHaMu4yecKre U CTaTUCTUYECKUE 3aKOHOMEPHOCTH B Ha geknmsax, KP,
¢uzuke. CTaTuCTUYECKUE U TEPMOIUHAMUYECKHE IIpOBEpKa J/3 Ha
METO/IBI. KOHCYJIbTAIHSIX
PK:
Komnoxsuymsl
12 | 2.1. MaKpoCKONNYECKHE COCTOSIHHSI. [1] ra. 10, Homaninss TK:
TemnoBoe nBmwkeHue. MaKpOCKOITUYECKHE TTapaMeTpHhI. §§ 81-86 npopaboTKa TectupoBanue
Mogens uneansHoro rasa. ONBITHBIE 3aKOHBI UIEAJIb- JISKIMH 1 Ha geknusax, KP,
HOro rasa. YpaBHEHHE COCTOSHHUS MJEaJbHOrO TIasa. M3yHCHHC HpoBepKa J1/3 Ha
Temneparypa. ATCPATyPE! KOHCYJIBTALMAX
IO TeMe.
PK:
KostokBuymbl
13 | 2.2. D1eMeHTHI KHHEeTHYECKOH TEOPHH Ta30B. [1] . 10, Beinonnenue TK:
YpaBHEeHHE KMHETUYECKOM Teopuu ras3os. Pacnpenene- §§ 87-90, JIOMaIlTHUX TectupoBanue
HHUE MOJIEKYJ Tra3a 1o cKopocTsaMm. bapomerpuueckas . 11, 3a/laHui 110 Ha nekuusx, KP,
dopmyna. Pacnipenenenune bonbumana. Cpennsis 1uinHa §§ 98-100 MPAKTUYECKUM | MPOBEpKa J/3 Ha
cBOOOAHOTO Mpobera Mosiekyll. BHyTpeHHss sHeprus u 3aHATUSAM KOHCYJIbTALIUSIX
TEIUIOEMKOCTh HJEaNbHOr0 Taza. AnnadaTuyeckuii
nporecc.  [lomutponuueckue  mpoueccel.  PaGora, PK:
coBeplIaeMas UACAIbHBIM Ta30M TMPU  Pa3IUYHBIX KOJIJIOKBUYMBI
npoiieccax.
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14 | 2.3. SIBJaenus nepeHoca. [1] ro. 16, BrisecTu TK:
[TonsiTHe 0 pU3MYECKOW KHHETHKE. SIBJIICHUS TIepeHoca. §§ 128-132 ypaBHEHUS TectupoBanue
Huddysus. TermonpoBogHOCTh. B3kocTs. nepeHoca Ha jekuusx, KP,
IpoBEpKa 1/3 Ha
KOHCYJIbTAIIHSIX
PK:
KOJUTOKBHYMBI
15 | 2.4. OcHOBBI TEPMOANHAMHUKH. [1]rm. 12, Tepmonunamu- | TK:
[TepBoe Hayano repmoanHaMuku. [I[pumMeHeHne nepBoro §§ 104-108 YEeCKHE TectupoBanue
Havaa TepMOJAWHAMHKH K H30TIpoIieccaM | K aanadaTu- MTOTCHITAAITBI Ha Jieknusix, KP,
geckoMy Tmporeccy. JHTponwus. CBSi3p SHTPONUHU C MpoBEpKa 1/3 Ha
BEPOSATHOCTHIO COCTOSIHMSI CHUCTEMBI. BTopoe Hauaio KOHCYJIbTAIHsIX
tepmoanHamuku. [ukn Kapno. KIIJ TtemnoBoi
MamuHabl. OOpaTuMble W HEOOpaTHMBIC TEIIOBBIC PK:
TIPOIIECCHI. KOJUJIOKBHYMBI
16 | 2.5. PeaiibHblIe ra3bl. [1] ro. 10, Beinonxenne TK:
OTKIIOHEHHE Ta30B OT MJICabHOCTH. YpaBHeHUe Ban- §§ 91, JIOMAIIHNX 38JlHAH | TectppoBaHme
nep-Baanbca. [lepechlnieHHbli ap U neperperas . 15, EQ)H?T)EI;LH%CKHM Ha neknusax, KP,
JKUOKOCTD. §§ 125 MpOBEpPKA JI/3 Ha
KOHCYJIbTAIHSIX
PK:
KOJUIOKBHYMBI
17 | 2.6. ®a3oBble IpeBpAIIEHHS]. [1] rm. 15, BrlnonHeHue ) TK:
®a3bl 1 (ha3oBbIC MPEBpPAIICHUS. Y CIIOBHSI PABHOBECHUS §§ 121-123, JIOMAIIHHX 3aAHAH | TecTpoBaHme
) T10 MPAKTUIECKUM
¢a3. [lnarpamma coctosHus. TpoitHas TOuka. 124-127 Ha jekuusx, KP,

VYpasuenue Kianeiipona-Knaysuyca.

3aHATHAM

IpoBEpKa J/3 Ha
KOHCYJIbTallUAX

PK:
KOJUIOKBHYMBI
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18 | 2.7. )Kuakoe cocTosiHHE BellleCTBA. 1 1 2 2 [1] ra. 14, Kanmumsipasie TK:

Kunakoe cocrosinue Beniectsa. JaBieHue mox §§ 116-119 SIBJICHUS TectupoBanue

W30THYTOW MOBEPXHOCTHIO KUJKOCTH. CMaurBaHHE. Ha jekuuax, KP,
IpoBEpKa 1/3 Ha
KOHCYJIbTAIIHSIX
PK:
KOJUTOKBHYMBI

Bcero no moay.io: 15 18 14 35 - - -

Bcero uacos: 36 36 36 81

KoHTpoub: moaroroBka K 3K3aMeHy 61,8

®KP: rpynnoBasi KOHCYJIbTALUS

nepe Ik3amenom 1,7
Bcero yacoB no kypcy: 36 36 36 142,8 - - -

IMpumeuyanus. 1.I1aBbl, maparpadnl 1 HOMepa 32124 JaHbI M0 CIHCKY JUTEPATYPhI (CM.IL5).
2.Ucnoab3yemblie cokpamenusi: JIK — nexkuun, I13 — npakruyeckue 3ansitus (pemenue 3agay), JIP — 1a6oparopusie padorsl (pusnpakTu-
kyMm), CP — camocrositesibHast padora, TK — rekymmii KOHTpoJb, PK — py0eskHbIi KOHTPOJIb.
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2 cemecmp (3J1el<mpuuecmeo u Mazuemmm)

MHUHOBPHAYKU POCCUN

[Tpunoxxenne Ne 1

®I'BOY BO «BAILIKUPCKUIN IT'OCYJIAPCTBEHHBIN YHUBEPCUTET»

®U3MKO - TEXHUYECKH HHCTUTYT

COJIEP)KAHUE PABOYEHN ITPOI'PAMMBbBI

TUCIMIUTAHEI _ Du3nka (IEKTPUISCTBO U MATHETH3M) Ha 2 ceMecTp
(Hal/lMeHOBaHI/Ie Z[HCI_II/II'[J'II/IHLI)
OYHas
(dopma oOyueHus
Oo0bem
Bun paéorsl
AUCHUILINHBI

O6mras TpynoemkocTs aucturuiabl (3ET / gacoB) 71252
Y4eOHBIX 4YacOB Ha KOHTAKTHYIO pabOoTy € MPENo aBaTesIeM: 104
JIEKIUI

5 34
MPAKTUYECKUX/ CEMHUHAPCKUX 34
71a00PaTOPHBIX 34
JIpyrux (rpymnmnoBasi, ”HIUBUyallbHAsl KOHCYIIbTAUS U MHbIE BUIbI
y4eOHOM e TeIbHOCTH, IPelyCMaTpPUBAIOIINE paboTy 00yJaromuxcs
¢ npenoaBarenieM) (OKP) 1,7
VY4eOHbIX 4acOB Ha CaMOCTOATENIbHYIO paboTy oOydatomuxcs (CP) 114
Y4eOHBIX 4acOB Ha MOJATOTOBKY K
sKk3aMmeny/3auety/muddepenunpoBanHomy 3auery (Kontporn) 34,8

dopma KOHTPOIIS:
9K3aMeH 2 ceMecTp
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dopma U3y4eHHs] MAaTEPUAIOB: JIEKLIUH,

OcHoBHAA U

®opma TeKyliero

KOHTPOJIS
NPaKTUYCCKUEC 3aHATUS, CCMUHAPCKUEC AOIOJIHUTCIbHAA YCTIeBAEMOCTH
No 3aHATHSA, Ta00PATOPHEIE PabOTEL JUTEPATYpA, 3amanus no § (KOILTOKBUYMbL,
W Tema u conepxanue CaMOCTOSITeNIbHAs pab0oTa U TPYIOEMKOCTh (B peKoMeHayemas CaMOCTOATEIIbHOU KOHTPOJIbHBIC
qacax) CTYJCHTaM paboTe CTyAeHTOB
paboTHI,

(Homepa 3 KOMIBIOTEPHBIE

JIK [TP/CEM JIP CP CIHCKA) TeCTHI ¥ T.1L.)

2 3 4 5 6 7 8 9

1. | BaxxHOCTB dNIeKTpUYECTBA 2 2 0 6 [1], §1-6 YUTATh JUTEPATYPY, KOHCTIEKT TIO
Y MarHeTusma Jjis TOTOBUTH KOHCTIIEKT nab.paboTe
reoJIOTHYECKON pa3BeaKH. o ja6.padote
CaolicTBa 3aps/10B. 3aKOH
Kynona. Hanpsiak€HHOCTD.

[IpuHIMN cynepnosunuu.

2. | IloTok HanpsHKEHHOCTH 2 2 4 6 [1],8§7-8 YUTATh JUTEPATYPY, OTYET 10
ANEKTPUIECKOTO TOJIsI. 3aKOH 0(OPMHUTH OTUYET TIO nab.paboTe
l"aycca u ero nmpuMeHeHHsI. nab.pabote

3. | PaboTa 37eKTprUYeCcKOTO MOJIsL. 2 2 0 6 [1], §9-11 YUTATh JIATEPATYPY, KOHCIIEKT  TIO
Hanpsokenue. [lorennuan. TOTOBUTH KOHCIIEKT nab.paboTte
['pamuenT moTeHIMAaNa. 1o J1ab.pabore
Hupkyisaus
ANIEKTPOCTATUYECKOTO TOJIS.

4. | IIpoBOJHHMKH B TTOCTOSTHHOM 2 2 4 6 [1], §21-25 YUTATh JUTEPATYPy, | OTUET IO
AJIEKTPUYECKOM TOJIE. opopMHTh OTUET IO | J1ab.paboTe
ONEKTPOEMKOCTD. na0.pabote
Konpnencaropsl.
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5. | DIEeKTpUYECKHl AUIOIb. 0 [1], §6,13-14 YUTATh KOHCIIEKT 110
JunonbHbiii MOMEHT. [loBenenune JTUTEPaTypy, nab.pabote
JIATIOJNS B OJTHOPOTHOM H TOTOBUTH
HEOTHOPOTHOM TIOJIE. KOHCTIEKT TIO
[ToTeHumanpHas SHEPIrUs JUNOJIS. nab.paboTe

6. | JlmdnexTpuyeckue MaTepuabl. 4 [1], §15-20 YUTATh OTYET IO
[TuposIeKTPUKH, TTHE30ITEKTPHUKH, JTUTEPATypy, nab.pabote
CErHETOXJIEKTPUKH. 0(hOpPMUTH OTYET

1o J1ad.pabore

7. | Ilocrosiuublii TOK. TOK B pacTBOpax 1 [1], §79-83 YUTaTh KOHCIEKT IO
U pacruiaBax. DJIEKTPOJIH3. JTUTEPATypy, nab.pabote
XUMHUYECKUE UCTOYHUKH TOKA. FOTOBUTh

KOHCIEKT IO
nab.paboTe

8. | B3zaumonericTBue NBIKYIIUXCS 4 [1], §46-48 YUTaTh OTYET I10
3apsaoB. Cuna Jlopenna. Cuna JUTEparypy, nab.pabdore,
Amnepa. MarHUTHBII MOMEHT BO 0(hOpPMUTH OTYET KOJUIOKBUYM
BHEIIIHEM I10JI€. 1o J1ab.padore

9. | JIBmwxeHwue 3apsHKEHHBIX YaCTHIL B 1 [1], §64-65 YUTaATh KOHCIICKT T10
AIEKTPUYECKOM U MAaTHUTHOM JTUTEPaTypy, nab.paboTe,
MOJISIX. DJIEKTPOHHAS MyIIIKA. rOTOBUTh
Ocmmnorpad. MarautHas KOHCIEKT IO
(hoKycHupoBKa. nab.paboTe

10. | Tumbl MmarHeTHKOB. /[luamarueTukuy, 4 [1], §50-54 YUTaTh OTYET IO
napaMarHeTHuku, GeppoMarHeTHKH, JTUTEpaTypy, nab.paboTte

aHTH(eppOMarHeTUKH,
¢beppuMarHeTuku. MarouTHsle
pyabl. MarHUTHBIE METO/IbI TOMCKA
HCKOIIAEMBIX.

0(hOpPMUTH OTYET
o nab.pabote
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11. | MarauTHO€ MOJe ABMKYIIETOCS 0 8 [1], §38-40, 42 YUTATh KOHCIIEKT TI0
3apsiga. 3akoH buo-Casapa. 3akoH JUTEpaTypy, nab.paboTe
Awmriepa o IMPKYJISIIAA TOKA. 3aKOH TOTOBUTH
I"aycca st MarHUTHOTO TTOJIS. KOHCIIEKT TIO
nab.paboTe
12. | MarHuTHBIH MOTOK. 3aKOH 4 6 [1], §55-58 YUTATh OTYET 110
3JIEKTPOMArHUTHOM MHIYKIIUH. JTUTEpaTypy, nab.paboTe
NunyktuBHOCTE. ToKH DyKO. 0(hOpPMUTH OTYET
1o J1ab.pabore
13. | Tox B moJyIpOBOTHUKAX. 0 6 [1], 872,78 YUTATh KOHCIIEKT 10
[IpocTeiimme moaynpoBOHUKOBBIC JTUTEPATypy, nab.pabote
PUOOPHI. TOTOBUTh
KOHCIEKT IO
nab.pabote
14. | Ilepemennsriit Tok. [lapameTpbr 4 6 [1], §92-96 YUTaTh OTYET I10
CUHYCOMIAJILHOTO MEPEMEHHOTO JIUTEpaTypy, nab.paboTte
ToKa. D(h(HEeKTUBHBIN TOK U 0(OpPMHUTH OTUYET
3¢ HEeKTUBHOE HAIIPSIKEHUE. o J1ab.padore
15. | KonebarenbHblil KOHTYD. 0 6 [1], §99-102 YUTaTh KOHCIICKT 10
CBo0oHBIE, 3aTyXalOLIUe U JIUTEPATYPY, nab.paboTe,
BBIHYXJICHHBIE 3JIEKTPOMarHUTHBIE TOTOBUTh MUChMEHHAs
KoJieOaHus. DIeKTPUUECKUN KOHCIIEKT TI0 KOHTPOJIbHAS
pEe30HaHC. nal.pabore pabota
16. | Tok cmemenns. Cucrema 4 18 [1], §105, 108, 110 YUTaTh OTYET 110
ypaBHeHuit MaxkcBera. JTUTEPaTypy, na0.pabore.

3J'IeKTpOMaFHI/ITHBIC BOJIHBI.

0(OpPMUTH OTYET
o nab.pabote
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Bcero yacon: 34 34 34 114
KoHnTtpous: 34,8
NMOATO0TOBKA K IK3aMeHY
®KP: rpynnoBasi KOHCYJIbTAUUSA

nepeja 3k3ameHom 1,7
Bcero yacoB no kypcy: 34 34 34 | 148,8

IIpumeyanus. 1.I';1aBbl, naparpagsl 1 HOMepa 32124 AaHbI 110 CIMCKY JUTEPaTyphI (CM.ILS).
2.Ucnoab3yemblie cokpamenus: JIK — nexkuuu, I13 — npakruyeckue 3ansitua (pemenue 3agay), JIP — n1aboparopubie padoTbl
(pusnpaktuxkym), CP — camocrositesibHas padora, TK — tekymmii KOHTPoJib, PK — py0eskHbIii KOHTPOJIb.
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[Tpunoxxenne Ne 1

3 cemecmp (onmuka)

MMHOBPHAVKH POCCHHN
OI'bOY BO «bAIIKMPCKUU T'OCYAAPCTBEHHBIN YHUBEPCUTET»
®U3MKO - TEXHUYECKH HHCTUTYT

COJIEP)KAHUE PABOYEN ITPOr'PAMMBbBI

JIUCITUILIINHEI «Duzukay Ha 3 ceMecTp
(Hal/lMeHOBaHI/Ie Z[PICLII/II'[J'II/IHLI)

o4yHada

(dopma o0yueHHs

Oo0bem

Bua paéorsl

AUACHUTLTUHBI
O6mras TpynoemkocTs aucuuruiabl (3ET / gacoB) 6/216
Y4eOHBIX 4YacOB Ha KOHTAKTHYIO pabOoTy € MIPENo aBaTeNIeM: 109
JIEKIAH 36
MPaKTUYECKUX/ CEMHUHAPCKUX 36
1a00paTOPHBIX 36
JIpyrux (rpymnmnoBasi, ”HIAUBUyalbHAs KOHCYJIbTAUS U MHbIE BUIbI
y4eOHOM e TeNIbHOCTH, IpeIycMaTpUBaloIire paboTy oOydaromuxcs
¢ npenoaBaresieM) (OKP) 1,2
Y4eOHBIX 4acOB Ha CaMOCTOSTEIbHYIO padoTy oOyuatomuxcs (CP) 72
Y4eOHBIX 4acOB Ha MOJATOTOBKY K
sKk3aMmeny/3auety/ muddepenunpoBanHomy 3auety (Konrpon) 34,8

dopma KOHTPOJIS:
9K3aMeH 3 ceMecTp
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dopma usyyeHus

MAaTEepHAJIOB: JIEKIIUH,

OcHoOBHAA 1
JIOTIOJTHUTEIILHAS

NPaKTUYECKUE 3aHATHSA, JauTepaTypa, 3ananus no y Popma
CaMOCTOATCIIBHOU TEKYUICT O
Ne Tema 1 coepsratiie CEMUHApPCKUE 3aHSTHS, PEKOMERAYEMAR | 5o croncrron | xomTpons
ILIT. nabopaTopHbie pabOTHI, CTyJIEHTaM (CPC) JCIICBACMOCTH
camocTosiTeNbHas paboTa u (HoMepa U3
TPYAOEMKOCTb (B Hacax) CITHCKA)
JIK [TIP/CEM |JIP |CP
1 2 3 4 5 6 7 8 9
Moayabs 1. Teomerpuueckasi ontuka. Doromerpus.| 4 4 8 | 12 |[1]§110-112, 3amaun[3]: |muUChMEHHas
DJleKTpOMarHuTHasi Teopusi cBera. HHTepdepenums 115-118 B AyAUTOpUU paborta
cBeTa. [2] §165-167 NeNe 5.2,3,5,7,
BBenenne 10, 16, 17, 18, 3arura
PazButne mpexacraBieHwii 0 mpupoae cBera. Jlazepsl. 19, 22, 23, 26 OTYETOB IO
Onrtuka u cBs3b. 3aJlaHMe Ha JIOM - |J1aboparop-
1 I'eomeTpuueckasi onTuka NeNe 5.1, 8, 9, 10, | HEIM
OcCHOBHBIE 3aKOHBI TEOMETPUYECKOW ONTUKH. [IpuHITMIT 21, 28, 29 pabotam
®epma u ero npumMeHeHue B onTuke. OnTvueckas IIMHA
nytu. IIperomienune cBera Ha cepuuecKkoil MOBEPXHOCTH.
Tonkas nuH3a. PopMmyna TOHKOM JMH3bL. XOJ Jy4yell B
nuH3ax. AOOepauuu ontudyeckux cucteM. OnTHyeckue
PUOOPHI.
doromerpus 4 4 12 |[1]1§ 114 3anaun[3]:
doromeTpuss. ODHEPreTUYECKUE BEIMYMHBI M EIUHUILBL. [2] §168 B ayAUTOpUU -
Ilotox wu3nydyenus. MzmydarenpbHOCTb. OHEpreTHuecKas NeNe 5.33,34,.38
CHJla CBETa, JHEepreThveckass SPKOCTb. DHEpreThueckas 3aJJaHie Ha JIOM
2 |ocBeleHHOCTb.  KpHBas OTHOCHUTENBHOM CHEKTpalbHOM 5.35, 37;
YYBCTBHUUTEIBHOCTH Tja3a. CBETOBblE BEJIMYMHBI H
enuHUIBl UX u3MepeHus. CeTtoBoil motok. Cuia cBera.
CBeTUMOCTB, SIpPKOCTh. OCBEIIEHHOCTb.




2

7

9

DJIEKTPOMATHUTHAasI TEOPHSA CBeTa

CBer Kak 3JeKTpoMarHuTHasi BojaHa. BoiaHoBoe ypaBHEHUe.
CgertoBoil BekTop. CKOpPOCTh CBETa B Cpele U B BaKyyMe.
AOCOJIIOTHBIN TOKa3aTeNlb MPEJIOMJIEHUS M €ro CBsI3b C
JUBIEKTPUYECKON MPOHUIAEMOCTBhI0 cpeabl. [InoTHOCTH
MoToKa sHepruu. MHTEHCHBHOCTH cBeTa. EcTeCTBEHHBIA U
MOJISIPU30BaHHbIN CBET. OTpa)k€HUEe U NMPEJTOMIICHHE CBETA
Ha TpaHHIle pasfena ABYX JUAJIEKTPUKOB. ['paHHuHBIE
yCIIOBUA. AHAlIU3 OTPAa)KEHUS M IMPEIOMIICHUS Ui Caydast
HaKJIOHHOTO mnajieHust ceeta. KoapduuueHTsl oTpakeHus u
npenomieHus. Yron bprocrepa. Ciywailik HOpMaibHOTO
najgeHusi. Pa3oBble COOTHOLICHUS MEXIy MaJarollei,
OTPAXKEHHOM M NPEJIOMJICHHOW CBETOBBIMU BOJHAMH IS
coydas Np>Ng u N<ny. dopmynsl s K03PHUIIMEHTOB
OTPAKEHHUS U MPOIYCKAHHUS.

14

[1] §104-107
[2] §154, 155

3anuTa
OTYECTOB I1I0
nmabopartop-
HBIM
pabotam

HNuTepdepennus cBera

[Tonsitue 0 KOT'€pEeHTHOCTHU CBETOBBIX BOJIH.
Nurtepdepennus CBeTa. MeTo bl HaOIIOACHUS
uHTepdepeHuu cBera. Meron neneHus GpoHTa BOJIHBI U
METOJ JeNeHus aMIUIMTyAsl BoOJHBL OOmas cxema
uHTeppepeHuu cBeTa. YCIOBUE HHTEpPPEepEeHIINOHHBIX
MaKCUMYMOB M MHHHMYMOB. Pacuer mHTephepeHIIHOHHOMI
KapTUHBl OT JIBYX KOTEPEHTHBIX HCTOYHUKOB CBETA.
VYcnoBus  makcumymoB M MuHMMyMoB.  lllupuna
uHTepepeHIInOHHON monockl. MHTepdepeHnrst B TOHKUX
MJIeHKaX (OT IUJIaCTUHKM TIOCTOSSHHOM M TIE€PEMEHHOU
tomuuHbl). Konbsiia HetoToHa.

[Ipumenenust uHTepdepeHIH CBeTa: MIPOCBETIICHUE
OTITUKH, TUDJIEKTPHUECKUE 3epKaia, UHTEPPEPOMETPHI.

14

[1] §119-124
[2] §170-175

3agaun|3]:
ayUTOpUU-

NeNe 5.41, 42, 43,
47,48, 51, 52, 57,

58, 62

3agaHue Ha IOM:-

B

NoeNe 5.45,46, 55,

61,65

MUChbMEHHAs
paborta

3anuTa
OTYETOB TI0
nmaboparop-
HBIM
pabotam

TECT
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Monyas 2. JIndgpakuus cBera. Iloaspusanusi cBeTta. 6 14 |[1] §125-133 3amaun|3]: MUChMEHHAs
Jucnepcusi cBera. Ilorsomenne m paccessHue cCBeTa. [2] §176-182 B ayauT.- NoNe pabota
OcHOBBLI KBAHTOBOI ONTHKH. 5.68, 70, 72, 76,
Mudpakuus cBera 82, 84, 88, 92, KOHTPOJIbHAS
[Tpunmn [toiirenca. [puHITHT I'otirenca—®penerns. 94, 106. pabota
Judpakius cBeta B pacxomsamxcs jydyax Merog 300 Openers. 3aJaHye Ha JIOM -
AnreOpanveckuii W rpaguueckuid  METOABI  OIpeeNeHUs NoNe 5.71, 78, 83, | KOIIIOKBHYM
pe3ynbrupytomeid aMmumtyapl. Judpakuus Openenst Ha Kpyriom 85, 89, 105.
OTBEPCTHM M Ha KPYIJIOM Hempo3padHoMm aucke Jludpaxims sammmTa
CBETa B MapauleibHbIX Jydax Jludpakius cBeTa Ha OXMHOYHOM
mend. JuppakipoHHass KapTHHA, YCIOBUS MaKCUMYMOB U OTHCTOB 110
MHHUMYMOB. [ paKkIinoHHas perierka, ee mapamMerpal. Y CIIOBUS nabopatop-
MakCHMYMOB M MHHMMYMOB. Pasnoskenume Genoro cpera HBIM
IM(PaKIMOHHON pEIIETKON. YTJoBass W JIMHEHHAs JUCIIEPCHHU, paboTam
paspelmaromias  CrmocoOHOCTh  JU(PPAKIIUOHHON  PEIIETKH.
Judpakuus peHTT€HOBCKUX JIYICH.
IMonasipu3anus cBeTa 4 14 |[1] §134-141 3anauu [3] B MUCbMEHHAs
EcrectBennplii W mosisipu3oBaHHBIM  cBeT.  CTemneHb [2] §190-196 aynut. -NeNe paborta
noispu3anuu.  3akoH Mamoca.  [lomspuzammst  npu [3] §§1.1-1.7, 5.139, 140, 141,
OTPpKECHUU U TpejomiieHuu. [lonmspusanus npu JTBOWHOM 2.1-2.3 143, 145, 147, 3arura
Ty4enpenoMIeHUH. [TocTpoenue I'roiirenca TS 148, 151, 153, OTYETOB IO
OOBIKHOBEHHBIX U HEOOBIKHOBEHHBIX Jiyue. [lomspounsl u 3aJlaHue Ha JIOM - | 1abopaTop-
MOJISIpU3aLMOHHbIE TpU3Mbl. VCKyccTBEeHHas omnTudeckas NoNe 5.142, 144, |HbIM
aHU30TpONHs. BpalieHne miocKoCTH MOJISIPU3aAIIHH. 146, 152, 154, pabotam
B3aumoneiicTBHe cBeTa ¢ BellleCTBOM 4 12 |[1] §142-146 3anaum [3] B KOHTpPOJIbHAS
Hucnepcus ceera. HopManbHast U aHOMasbHas JUCIIEPCHUM. [2] §185-187 ayIuT. pabota
da3oBasi U TPYIIOBas CKOPOCTH CBETa, BOJIHOBOM Maker. NeNe 5.113, 114, | sampra
DNeKTpOHHAs Teopus HOPMAIbHOW  JUCIEPCUM  CBETA. 115,117, 121, 122} | ryeto o
[Mormomenue cBera. 3akon byrepa. Koaddumment naboparop-
3a1aHUC HA 10M -
nornouenus. Paccesnue ceera @opmyia Panes. NoNo HBIM
5.116, 123, 124. | PaboTam
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OCHOBBI KBAHTOBOW ONTHKH 4 4 14.8 |[2] §197-207 3amaun|3]:
TennoBoe paBHOBECHOE H3Iy4deHHE. AOCOJIOTHO YEpHOE B ay/HT.
teno. 3akoHel  Kupxroda, Credana-bonbimana, Buna. NeNe5.176,
®opmyna Panes-/xxunca. ®opmyna [1nanka. 178, 184,196,

8 ®dotosnextpudeckuii 3 eKT. 3aKOHBl  BHEIIHETO 198, 202, 220,
dboTorddexra YpaBHeHHe DUHIITEHHA. 222.

@OTOH W ero xapakrepuctuku. JlaBieHue cBera. 3aJlaHHE Ha JIOM -
DJieMeHTapHast KBaHTOBas Teopus V3ITyYEHUS. NoNe 5.177, 200,
[Tornomenue. CrioHTaHHOE U BHIHYXK/IEHHOE U3JTYICHHS. 203, 221, 223.
Bcero yacos: 36 36 36 (1068

IIpumeuanue 1. Yacsl Ha caMOCTOATENBbHYIO Pa0OTY BKIIIOUAIOT BpeMsl Ha MOATOTOBKY K 3K3aMeHY (KOHTPOJIb).
IIpumeyanue 2. B tabnuity He BmrovueHo 1.2 waca ®KP (rpynmoBasi, nHAMBUyaIbHAS KOHCYIBTAIUS U UHBIE BUBI yUeOHOM AESITEIBHOCTH BO
BpeMs CEMECTpa, MoJpa3yMeBalolie KOHTAKTHYIO paboTy oOydarolmuxcs ¢ IpernojaBaTesiem) .
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[Tpunoxenue Ne 1

4 cemecmp (amomnasn usuxa)

MHWHOBPHAYKU POCCUN
®I'bOY BO «bAIIKUPCKNUY I'OCYJAPCTBEHHBIM YHUBEPCUTET»
OU3UKO - TEXHUYECKUU UHCTUTYT

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

mueraiineel  «Pusnka (aroMHasg GU3MKA)»  Ha 4 CEMECTp
(Hal/lMeHOBaHI/le Z[PICLII/II'IJ'II/IHLI)

o4yHadA

(dopma oOyueHus

Oo0bem

Bun paéorsl

AUCHUILINHBI
O6mras TpynoemkocTs aucuuruiabl (3ET / qacoB) 5/180
Y4eOHBIX 4YacOB Ha KOHTAKTHYIO pabOoTy € MPENo aBaTeNIeM: 103
Jlexnuit 34
MPaKTUYECKUX/ CEMUHAPCKHUX 34
JlaGopaTopHBIX 34
JOpyrux (rpymnmnoBasi, UHIAUBUyallbHAsi KOHCYJIbTAUS U MHbIE BUIbI
y4eOHOM e TeIbHOCTH, IpelycMaTpUBaloIIre paboTy
oOyuatomuxcs ¢ npenogasatenem) (OKP) 1,2
VY4eOHbIX 4acOB Ha CaMOCTOATENIbHYIO paboTy oOydatomuxcs (CP) 42
Y4eOHBIX 4acOB Ha MOJTOTOBKY K
sK3aMmeny/3auety/muddepenunpoBanHomy 3auety (Kontpoin) 34,8

dopma KOHTPOIIS:
9K3aMeH 4 ceMecTp




dopma usyyeHus

OcHoOBHAA 1

MaTepHUasoB: JICKIUH, JIOTIOJIHUTEIIbHAS
MPaKTUYECKUE 3aHATHUSA, TuTeparypa, 3ananus o . Popua
CaMOCTOATCIbHOU TEKYUICT O
Ne - CEMUHAPCKUE 3aHATHUS, peKOMEeHTyemast paboTe CTyIeHTOB |  KOHTpONA
ILIL. CMa 1 CONICpKAHNC nabopaTopHbie pabOTHI, CTYyJIEHTaM (CPC) JCIICBACMOCTH
camocTosiTeNnbHas padboTa u (HoMepa U3
TPYIOEMKOCTH (B yacax) CITHCKA)
JIK |TTP/CEM |JIP |CP
1 2 3 4 5 6 7 8 9
Moaysib 1. DKcnepuMeHTA/IbHbIE OCHOBbI KBAHTOBOI| 2 2 4 4 11(§12),2 2(§119,120), TECT
TEOPHH. (§117,118), 3 4(5.292, 293,
1 Mukpomup. HeBO3MOXHOCTh ONUCAaHWSA  SBICHUW B (§8,10), 5(§1) 296, 305).
MHKPOMHUPE B paMKax KJIacCUYeCKOW Teopuu. BoiHBI H
KBaHThI. 3aKOHBI TEIUIOBOTO M3iydeHus. ['unoresa I[lnanka.
KBanTe! nznyuenus. @opmyina [lnanka.
Yactunet u  BosHbl. [mmote3a ne-bpoitna. BomnoBeie| 2 2 4 2 [1(§6,8,9),3(§11),|1(§3), 4(49,50, |Tect
cBoricTBa yactuil. Bomusl ne-bpoitis. OnbiTel JleBUCCOHA U 5(§2,3) 62,63)
2 |xepmepa, ombiT TomcoHa u TaprakoBckoro. OmbITHI ¢
HEHUTpPOHAMU U MOJIEKYJISPHBIMU MydykaMu. OMbITEL 1O
TU(PaKIUK IPU OYEHB CIA0bIX MOTOKAX YaCTHII.
DOneMeHTbl KBaHTOBOW MexaHuku. CBoiicTBa BOJH Je| 2 2 2 [ 1(§16,17), 3(§13-14(§67,72,75, 77) |TECT,
3 bpoitna. BonHoBas  ¢yHkuua. Du3HYECKH  CMBICT 15), 5(§3-8). KP
BOJIHOBON (yHKUMU. COOTHOUIECHHS HEOMpPEeIeICeHHOCTEN
I'eiizenbepra. BonHoBbIE CBONCTBA MUKPO- M MUKPOYACTHIL.
Cpenmnue  3HaueHuss  ¢QuU3MYeckux  BenmuuwH. [[MOTHOCTH| 2 2 2 | 1(816,17), 3(§13-14(867,72,75, 77) | TECT
BeposiTHOCTH. OnepaTopsl. OnepaTopsl IMITYIbCa, KHHETHIECKON 15), 5(§3-8).
4 OHEpruu, HOTeHHHaHLHOﬁ OHEPIruu. CBs13p MCKAY OIlIepaTopamMu
q)HBI/I‘ICCKI/IX BenmnuuH. CoOcTBeHHBIE cocTOAHUA. COOCTBEHHBIE
¢ynkumu.  Cnektp  (Qu3MYeCKOW  BENUYMHBL Y paBHEHHE
I_HpezLI/IHrepa AJI CTalMOHAPHBIX cocrosgauii. 'aMMIIBTOHHMAH.
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7

[Ipocteiimme caydan ABrkeHUs MUKpodacTuil. CBoOoaHOE
NBUKEHHE dYacTulpl. YacTuna B NOTEHIMAIBHOM sIMeE.
CoOcTBeHHbIE 3HAUEHUS HHEPrUH, COOCTBEHHBbIE (DYHKIUH.
[ToTeHnManbHBbIM Oapnep. TyHHENbHBIN a¢¢exr.
[ToTennmanpHbI Oapbep MPOU3BOJIBLHONU (OpMBI. X0JI0AHAS
nosieBasgs sMmuccuss. KoHTakTHas pa3sHOCTh MOTEHLIHAJIOB.
TyHHENBHBIH MUKPOCKOI. ['apMOHMYECKHI OCHMILIATOP.
Hynesas sneprus. [IpaBmia or6opa.

1 (26,27,29),
3(§17-20), 5(9-
11).

6(§23),
4(§6.80,81,84,85)

Tect

OcCHOBHEBIE OKCIICPUMCHTAJIBHBIC JAHHBIC O CTPOCHHUH aToMa.
Oneitel  Pesepdopna. Ilmanerapnas wmopnens aroma W
npobiemMa YCTOMYMBOCTH aroma. CepuasibHbie
3aKOHOMEPHOCTH B CHEKTpe aToMa Boaopoaa. O6oOmieHHas
dhopmyna bareMepa. KoMOMHAITMOHHBIN TPUHITHUIL

1(§10,11), 2(§2),
5(§27).

TECT, KP

[Toctrynatel bopa. DKcnepuMeHTaIbHOE J10KA3aTeIbCTBO
JUCKPETHON  CTPYKTYpbl aTOMHBIX ypOBHEH. OIbIThI
O®panka u [I'epua. KBaHTOBaHME MOMEHTa HWMIYJIbCA.
Teopust bopa aroma Bogopoaa.

1(§12,13),
2(§3,4), 5(§28).

1(§14), 3(§21).
S(§13),

TECT,

Moayab 2. KBanTOBasi TeOpHS AaTOMOB U MOJIEKY.JI.
OnHosnekTpoHHbI atroM. KBaHTOBOMEXaHHMUYECKasi TEOpuUs
aToMa BOJOpOJa. YPOBHH SHEPTUU U BOJHOBBIC (DYHKIIMH
CTallMOHApHBIX  cocTosiHui. KBaHTOBBIE umcna, HX
¢buznueckuii cMmbIci. BbIpokaeHHe COCTOSHUM, KPaTHOCTh
BBIPOXKJICHUS. JIEKTPOMAarHUTHBIE MEPEXOJbl B aToOMax.
ITpaBuna ot6opa.

1 (§30,31), 3
(§21,22), 5 (§12,
15, 20)

4(6.122,124)

TECT,

CriekTppl aTOMOB IIEIOYHBIX METAIOB. OCHOBHBIE CEPHUH
cnekrpa. JlyOneTrHas CTpyKTypa CHEKTpOB M  CIIHMH
JJIEKTPOHA. CrnuH-opOHTanIbHOE B3aUMOJICHCTBHE.
[lonHbII MeXaHWMYECKUH MOMEHT D3JIEKTPOHA, KBAHTOBOE
qucIo j. TepMbl aTOMOB IIEIOYHBIX METAJJIOB.

3(§21,23),
5(§21,27),
1(§33,34)

4 (6.105, 107,
111)

TECT,
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1 2 7 8 9
MHOr03JIeKTpOHHBIE aTOMbI. THITBI CBS3€H AJIEKTPOHOB B 1(§37,39), 4(6.154, 156,160) | Tect
aromax. J- | — cBs3b. [lpubmwkenune L-S cBszu. Crwmn- 5(§25,30)
opbuTanbHOe  B3auMojeWcTBue.  TOHKas  CTPYKTypa

10 |ypouei. Tepmbl aTOMOB. MyJIBTHIIETHOCTD.

PesynbTupyronmmii MEXaHUYECKUH U MArHUTHBIA MOMEHTBI

MHOTORJIEKTpOHHOTO  aroma. @Pakrop Jlange. OmnbIT

OnHITeiHA U e Xaaca.

ATOM B MarHuTHOM WU 3yeKkTpudeckoM mnoussx. Craboe u 3(§25), 1(§45,46) | 6(§43) KP

11 |cunbHoe none. Oddext 3eemana u [lamena-baka. ekt
[Irapxka.

19 Omnmpit IlTeprna u ['epnaxa. DIEKTPOHHBIM TapaMarHUTHBIN 1(§15,35),3(§24), [3(§26), 5(§37),|tect
pE30HaHC. 5(§22-24, 26); 6(§42)

[Mpunnun  Ilaymu. CratucTrudeckue pacrpenencHus 1(§52, 54,55),]1(§56), 4(6.126, |KP, tect
®epmu-Jlupaka u boze-DiHmTeitHa. OHepruss depmu. 3(§27), 127, 130)

13 |Dnexrponnsie koHpuUrypauuu. [Ipasuno Xynna. MneansHas 5(831,32)
cXeMa 3aIloJIHEHUs AJIEKTPOHHBIX 000si04ueK. OObsiCHEHHE 3(§34),
MEepUOINYECKOI cucTemMbl MeHeneena.

14 | PentrenoBckue cnekTpsl. [IpaBuino Mo3zinu. 1(§57), 3(§30) 4(6.141, 145,146) | KP
PensatuBucrckue  3pdekrsl B aTOMHOHW  (pU3HKE. 1(§71,72) 6(§44.,45) TeCT
VYpaBuenue Kneitna-I'opnona. YpaBuenue [{upaka. Tonkas

15 |cTpykTypa  ypoBHEH  SHEpruM  atomMa  BOJOPOJA.

Cocrosnus ¢ otpunarensHoil sHeprueid. OnbiTel JIamba u

Pesepdopna. dusndeckre cBoiiCTBa BaKyyMma.

Monekyna. AnmnabaTudeckoe npuOIIKEeHUE. 1(§58,63), 1(§64), TECT
MonekynspHblii HOH Bojopoda. Momekyna BoJaopoAa. 3(§28,29) 5(§19) |4(6.180,182)

16 XuMuyeckasi CBs3b aTOMOB B MOJIeKyinaX. BpamiarenbHas u
KojeOaTenbHAss ~ SHEPrud  MOJEeKyl.  MomekynspHbie
CHEeKTpbl.  BpamareneHbie  cnekTpbl.  BpamiarenbHo-

KoJieOaTeIbHbIE CIICKTPBHI. SHCKTI)OHHBIC CIICKTPBI MOJICKYII.
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1 2 3 4 5 6 7 8 9
17 Maxkpockonmuueckue  KBaHTOBbIe  siBiieHus.  CBepx-| 2 2 2 2 [3(§37,41), 3(§36), 3(3ax. Ha |TecT

IIPOBOJMMOCTD U CBEPXTEKYUYECTh U UX KBAHTOBAsI IPUPOA. c. 196)

Bcero yacos: 34 34 34 | 42

KonTtpoJs: 34.8

MOJAr0TOBKA K IK3aMeHy

®KP: rpynnoBast KOHCYJIbTALUSA

nepeja dxk3amenom 1,2
Bcero 1acoB no kypcy: 34 34 34 76,8

IMpumeuanus. 1.I'1aBbl, maparpadgsl 1 HOMepa 3a71a4 JaHbI 10 CIIUCKY JUTEPATYPHbI (CM.ILS).
2.Ucnoab3yemblie cokpamenusi: JIK — nexkumnu, I13 — npakTuyeckue 3ansitua (pemenue 3agay), JIP — 1aboparopubie padoThbl
(pusnpaktukym), CP — camocrositesibHas padora, TK — Tekymmii KOHTpoJib, PK — py0eskHbIii KOHTPOJIb.
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1 cemecmp (mexanuka, monexyaapHas puzuxa)

PediTHHr-IJIaH AUCHUILIHHBI

[Tpunoxxenne Ne 2

dusuka (pazaen «MexaHruKa U MOJIEKVIISIpHAS (hU3nKay)

(Ha3BaHME IUCIUIDIMHEI COrTIacCHO paboueMy ydeOHOMY IIaHy)

CIICIHUaJIbHOCTD

TexHonorusa reoJJOrnuYecKoi pa3BeaKu

Ccricnyajn3anus

«FGOdJPISPI‘I@CKI/IG MCTOABI HCCJICAOBAHUA CKBAXHWH d)I/ISI/IKa»

kypc 1, cemectp 1

Yucio Bbanabl
Bujnt bani3a | 3apannii (32 Bpemsi OCBOEHHUSI
yueOHO 1esiTeIbHOCTH KOHKpeTHoe | (32 Bpemsi Moy.ist)
CTYA€HTOB 3ajaHue OCBOCHMS MunumMans- Maxkcumais-
MO/yJIs1) HBIN HBIN
Moayas 1. ®uznueckne 0CHOBbI MEXaHHUKH.
Texymmii KOHTPOJIb.
1. TecToBBIiT KOHTPOJTH. 0-5 1 0 5
2. [lonyyenue 1oMmycKka v BBITIOJTHEHUE
YHCHIE A0ty 0-1 4 0 4
nmabopaTopHO PabOTHI.
3. OdgopmieHune oTueTa 1 3amura
dop ) H 0-2 4 0 8
nabopaTopHO PabOTHI.
4. JlomaniHee 3aaHue
a 9 0-5 1 0 5
B hopmare WebWork.
Py0GexxHbIN KOHTPOJTb.
1. KontponsHas pabdoTa. 0-5 1 0 5
2.CobecenoBanue 0-10 1 0 10
(c nuceM. (uKcaryieii OTBETOB CTYICHTOB)
Bcero 6a/1y10B 32 MOYJIb: 0 37
Mopayas Il. Monekynspras dusuka.
Tekymuii KOHTPOJIb.
1. TecToBBIil KOHTPOJIb. 0-5 1 0 5
2. Ionydenue gomycka v BHITIOJIHEHUE
YHeHHE A0TY 0-1 3 0 3
nabopaTopHOM PabOTHI.
3. OdopmieHue oTuera 1 3amura
doper H 0-2 3 0 6
nabopaTOpHOM pabOTHI.
4. lomamrHee 3aaHue
a 9 0-5 1 0 4
B popmare WebWork.
PyGexxHbII KOHTPOJIb.
1. KonrpomnbHas padora. 0-5 1 0 5
2.CobecenoBanue 0-10 1 0 10
(c muceM. (huKkcanmeii OTBETOB CTYICHTOB)
Bcero 60a/u10B 32 MOYJIb: 0 33

[HoompuresbHbIe 0AIIBI.
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1.CryneHueckue OJMMITHAIbI. 0-10 1 0 ‘ 10

IHocemaemocTsb (0a/1/1b1 BBIYUTAKOTCS U3 0011eiil CyMMbl HAOpaHHBIX 02J1710B)

0 -6

1. HOCCH_ICHI/IC JICKIIMOHHBIX 3aHITHH.

2. Tlocemenre NpakTUYECKUX (peleHue 0 10
3a/1a4) 1 JT1a00paTOPHBIX 3aHATUI

HTOroBbIii KOHTPOJIb.

0-30 1 0 30

1.Dx3amen.
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2 cemecmp (I1eKMpUYECmeo u MAzHEeMu3m)

PedTHHI-IIIaH AUCIHUIIJIMHBI

Ddusuka (pazaen «IIEKTPUYECTBO U MATHETUIMY )

[Tpunoxxenue Ne 2

(Ha3BaHME IUCIUIDIMHEI COrTIacCHO paboueMy ydeOHOMY IIaHy)

TexHomorusa reoJJOrnuecKoi pa3BeaKu

CIICHHUaJIbHOCTD

Cricnyajn3anus

«FGOdJI/ISI/I‘IeCKI/IG MCTOABI HCCJICAOBAHUA CKBAXHWH d)I/ISI/IKa»

kypc 1, cemectp 2

Buabl yuednoii aesarenbHocT | bamwt 3a Yucio bamier
CTYICHTOB KOHKPETHOE | 3aJlaHHil MunuManeHablid | MakCUMaJIbHBIN
3a/1aHue 3a
CEMECTp
Moayas 1
Texkymmii KOHTPOJIb
1. Penrenwne 3ay1a4 y TOCKU 1 8 0 8
2. Bemmonaenue na0. paboThl 3 4 0 12
Py0e:kHbIi KOHTPOJIb
1. 3amuTa NMCHBMEHHOTO OTYeTa 2 4 0 8
1o J1a0. paboTe
2. KonmokBuym 7 1 0 7
Monyasb 2
Texkyumii KOHTPOJIb
1. Pemenue 3a1a4 y 1OCKu 1 7 0 7
2. Hayimume B TeTpaau Bcex 4 1 0 4
3a/1a4, pe€HHbBIX BO BPEMsI
MPAKTUYECKUX 3aHATUI
3. BeimmonHenue 1ab. paboTsl 3 3 0 9
Py0e:xHblii KOHTPOJIb
1. 3ammTa MUCHMEHHOTO OTYEeTa 2 3 0 6
1o ;1a0. pabore
2. IlucpmMeHHast KOHTp. paboTa 9 1 0 9
IMoompurteabHbie 0AIbI

1. CtyneHueckas onumnuana | 0 10

IHocemaemocTts (02/1JIb1 BBIMUTAIOTCH W3 001el CyMMbI Ha0paHHBIX 02J1J10B)
1. Tlocemenue NEKIUOHHBIX 0 -6
3aHSITUU
2. Tlocemenue NpakKTUYECKUX 0 -10
(ceMuHapckux, 1a00paTOPHBIX
3aHSITHI)

HTOroBbiii KOHTPOJIb

1. Dx3amen 0 30
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[Tpunoxxenue Ne 2
3 cemecmp (onmuxa)

PeliTHHI — U1aH AUCHUIIJIMHBI

«Pusukay
(Ha3BaHME AUCIMIUIMHEL COINIACHO pabodyeMy y4eOHOMY ILIaHYy)

CreranbHOCTh «TEXHOJIOrus reoJOrnyecKon pa3BeiKu»,
cnerranu3anus «I eopu3ndecKue MeToabl NCCIEAOBAHNS CKBAKUH)
Kypc 2, cemectp 3

Buasbl yueoHoii bamn 3a Hucno 3apanuit baner
eATeJbHOCTH KOHKPETHOE | 33 CEMEC
A p P Munumaib- Makcumaib-
CTY/ICHTOB 3a/1laHue . .
HBIN HBIH

Monyas 1. I'eomeTpuueckas ontuka. @oromeTpus. JIeKTpOMarHuTHas Teopusi csera. UHTepdepennus
cBeTa.

Texkymmii KOHTPOJIb

1. [Tucpmennas pabora 0-4 2 0 8
2.JIomycCK, BBIITOJIHEHHE
nmabopaTopHOi PadOTHI, 0-4 3 0 12

ohopMIICHHE OTYETA

Py0e:xHbIii KOHTPOJIb

1.TectupoBanue 0-5 1

2.KonTpoarsHas paboTa 0-4 1

o |O|Oo
o | B~O

3.3ammuTa OT4ETOB MO
N 0-2 3
nabopaTopHO paboTe

Bcero 6a/1510B 32 MOYJIb: 0 35

Monyasb I1. Tuppaxuus ceera. onsipusauus ceera. Jucnepcust ceera. [lorsomenue u paccesinue
ceTa. OCHOBBI KBAHTOBOI ONTHKH.

Texkyuuii KOHTPOJIb

1. [Tucemennas padota 0-4 2 0 8
2.Jlonyck, BBITIOJTHEHUE
n1abopaToOpHON PadOTHI, 0-4 3 0 12

odopmIIeHHE OTYETA

Py0e:xHblii KOHTPOJIb

1.KonnokBuym 0-5 1

2.KonTpoapHas paboTa 0-4 1

3.3ammra OTU4ETOB 110
nabopaTopHO padboTe

ol O |Oo| O

Bcero 6aj1,10B 32 MOYJIb: 35

IHoompureabHbIe 6ALIBI

1. Ctynenueckue 10 1 0 10
OJINMITUAIBI

ITocemaemocTs (0a/JIbI BBIYHTAIOTCS U3 0011eii CyMMBbI HAOPaHHBIX 0aJ1JI0B)

1.IToceraeMocTh 0 -6
JIEKIIMOHHBIX 3aHATHHA

2. Ilocemienune 0 -10
MIPAKTUYECKUX 3aHSATUI

HToroBbiii KOHTPOJIb

1.Ok3amen. | 0-30 | 1 | 0 | 30
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[Tpunoxxenue Ne 2
4 cemecmp (amomnasn pusuxa)

PedTHHI-IIIaH AUCHUIIJIMHBI

dusuka (pasaen «AtoMHas hu3znkKay)

(Ha3BaHME IUCIUIUIMHEI COTIIACHO paboueMy ydeOHOMY IIIaHy)

CIIEIUAJIBHOCTD TexHonorusa reoJIOrnuYeCcKoi pa3BeaKu

creuyain3anus «F@OdJI/BI/I‘IeCKI/IC MCTOABI HCCJICAOBAHUA CKBAXHWH d)I/ISI/IKa»

kypc 2, cemectp 4

Buapl yueOHOI 1esiTeIbHOCTH CTY/IEHTOB bann 3a xonkperHoe  |Yucno Bamner
3aJaHKe 3a/1aHuil 3a Munu- Maxkcu-
ceMecTp MaJTbHBIN MaJTbHBIN
Moayas 1
Texyummii KOHTPOJIb
Tecr 1 4 5 0 20
Py0eskHbIil KOHTPOJIb
1. KontponbHas pabora Nel 5 3 0 15
BCET'O I10O MOAVYJIIO 1 0 35
MoayJs 2
Texymuii KOHTPOJIb
3. Konrponbhas pabora No2 5 4 0 20
Py6esxHblii KOHTPOJIb
1. Tect 2 3 5 0 15
BCET'O 11O MOAVYJIIO 2 0 35
IoompuTeabHble 6aJLJIbI
Yuactue B onuMIIMagax mno oouien Gpusnke | | 0 10
Hroro noonpuresibHbIX 62J1J10B 0 10
MocemaemMocThb (0271161 BBIYMTAKTCA M3 001LEH CyMMBbI HAOpPaAHHBIX 62J1J10B)
1. TlocelieHue NEKIMOHHBIX 3aHATUN 0 )
2. TlocenieHne NpakTHYECKHX 3aHATHH 0 -10
M TOroBblii KOHTPOJIb
JK3aMeH 9 (Bompoc Ousera) 2 Borpoca Makc. 18 6. |30
3 (mor. Bompoc) 2 Makc. 6 6.
6 (3amava) 1 Makc. 6 6.
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[Tpunoxxenne Ne 1

3aounan popma 0oyuenus

Kypc 1
ceccus 1,2 (mexanuxa u monexynapuas usuxa)

MMHOBPHAVKHN POCCHHN
OI'bOY BO «bAIIKNUPCKUU I'OCYJAPCTBEHHBIM YHUBEPCUTET»
®U3MKO - TEXHUYECKH HHCTUTYT

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBbBI

UCIAILINHEI «Duszukay Ha 1,2 ceccun 1 kypca
(HaMMEeHOBaHWE JUCITUILIIHBI)
3a04YHas

(dopma o0yueHus

Oo0bem

Bun paéorsl

AUCHHUILTHHBI
O6mras TpynoemkocTs aucuuruiabl (3ET / qacoB) 8/288
VY4eOHBIX 4acOB Ha KOHTAKTHYIO pabOTy ¢ MpenogaBaTesem: 41,7
JIEKITAH 14
MPAKTUYECKUX/ CEMHUHAPCKUX 14
J1a00paTOPHBIX 12
Ipyrux (rpymnmnoBasi, ”HIAUBUyalbHAs KOHCYIIbTALUS U MHBIE BUIbI
y4eOHOH JIeATENBHOCTH, IPEAYCMaTPUBAOIIHNE PadOTy 1,7
oOyuatomuxcs ¢ npenogasarenem) (OKP)
VY4eOHbIX 4acOB Ha CaMOCTOATENbHYIO padoTy oOyuaronuxcs (CP) 237,3
Y4eOHBIX 4acOB Ha MOJATOTOBKY K
sK3aMmeny/3auety/muddepenunpoBanHomy 3auety (Konrporn) ?

dopma KOHTPOJIS:
9K3aMeH __ 2 ceccus
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MaTepHUasoB: JICKIUH,

dopma usyyeHus

OcHoOBHAA "

dopma TeKyliero

JIOTIOJTHUTEIbHAS KOHTPOJIA
TIpaKkTHHCCKIC SaHATHA, IHTePaTvDa 3ananus 1o yCIEBAEMOCTH
Ne Tema 1 conep e CCMHUHAPCKUC 3aHATIA, CKOMEHIIYEM,aH camMoCTosTENb- | (KOJUIOKBHYMBI,
n/n P nabopatopHble paboTeL, P o1 IICHTyaM HOM paboTe KOHTPOJILHBIE
caMocCTosITeNIbHasl paboTa 1 Y. CTY/ICHTOB paBoTH,
TPYJOEMKOCTH (B yacax) (HOMepa 13 KOMTIBIOTEPHBIE
CITUCKA)
JIK P JIP CP TECTHI  T.I1.)
1 2 3 4 5 6 7 8 9
Monayas 1. Mexanuka
1 | Mecro ¢uzuku B ecrecTBO3HAHUN. MOIETBHBIN Xapak- 12 [1] N3y4eHUe
Tep PU3NYECKUX MPEICTaBICHUNA. DKCIIEpUMEHTAIbHbII Benenue, yueOHHKa, T R—
MeToa puzuku. duznueckre BEIUUHHBI U UX U3Mepe- c.11-16, §10, penieHue a6oTa
Hue. PazmepHOCTh PU3NYECKUX BETUYNH, CUCTEMBbI c.55-58 3a1a4 p
enuHUI pu3nueckux BeJnduH. CUCTEMBI OTCUETA. JIOMaIIHen
Cucrembl koopauHart. [IpocTpaHcTBO U Bpems. KOHTp. PabOTHI
2 | Kunematuka wmarepuanpHo# TOukHd. IIpsiMonmHeiHOE 2 2 24 | [1]
PaBHOMEpPHOE U PaBHOYCKOPEHHOE JBW)XCHHS, CKOPOCTh §§ 1-5,c.17-48 H3VHeHIE
U yCKOpeHue. JIBWKeHHE MaTepuanbHOM TOUYKU 10 ZgHHKa
OKPYXHOCTH, LIEGHTPOCTPEMUTEIILHOE U TAaHT€HIIUAIBHOE i ’

N pelieHue JomarnnHsis
yckopeHue. KpuBosmHelHoe — JBH)KEHHE,  YIjoBas sanad COHT
CKOpOCTb U YrioBoe yckopeHue. CBsi3b MEXIy . p-

N 9 . JIOManIHen paborta
BEKTOpaMH JIMHEHHOH U yriioBoil ckopocTteil. JBmxenue .
KOHTPOJIbHOM
TOYKM B TIPOCTPAHCTBE M CBS3b MEXIY €ro AGOTLL
XapaKTepUCTUKAMU: CKOPOCTbIO, YCKOPEHUEM, pajuyc- P
BEKTOPOM U IIEpEMENICHUEM.
3 | Aunamuka. JIBukKeHHE U B3aUMOJIEUCTBUE TN, cuia. 1- 2 2 3 24 [1]
" . U3yUYCHHE
i 1 3-i1 3akonbl HerotoHa. Mmmynsc. Umnynsc cuiel. §§ 6-11, c.49-60
yueOHHUKa, JlaGopaTopHas
Mepa uHepTHOCTH Tena. Pasnuunbie GopMynupoBKH 2-
pelieHne pabota
oro 3akoHa  Hetorona.  J[MHaAMHKa  CHUCTEMBI
3a1a4 Jlomaruss
MaTepUABHBIX TOYEK. 3aKOH COXPAaHEHUS HMITyJbca .
. JIOMaIlHen KOHTP.
M30JIMPOBAaHHOM cHUCTeMBbl. /JIBI)KEHHE LeHTpa Macc .
KOHTPOJIbHOM pabota
CHCTEMBbl MaTepHAIBHBIX TOUYEK. 3aKOHBI IBHKECHUS Tel paboTe!

C IIEPEMEHHOM Maccoi. YpaBHeHnEe Melepckoro.
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PaGora u sHeprus. 3akoH coxpaHeHus. PabGora cuibl 2 24 | [1]

JUIS  TIPOU3BOJILHOTO JIBIDKEHUS. MOIIHOCTh CHIIBI. §§ 18-20, ¢.74-81

Kunernueckas sneprus tena. [loreHnnanbHas sHeprus.

IloreHnmanpHass »HEprus pacTSIHYTOM IIPYXKUHBI, B

OJIHOPOJHOM TOJIE CHJIBI TSKECTH, TPABUTAIMOHHOTO H3y"CHNC

IPUTSHKEHHS IBYX MaTepUaIbHBIX ToueK. CBA3b MEKIY yHebHuxa,

CUIIOW M TOTEHIMaNbHOH dHeprued. CBsA3b MEKIY PCIICHHC Jlaboparopras
paboToii M HEPIrUEH. sajat pabora
3aKOH COXPaHEHHMs M TPEBpAICHHs DHepruu (s AOMAIIHEN

CHCTEMBI MaTep. Touek). 3aKOH COXPAaHEHMsS MMITYJIbCa. KOHTPOJIBHON

[IpuMeHeHHEe 3aKOHOB  COXPAHEHHMS HMIIYIbCa H paboTet

SHEPrMU K COYJApPEHHI0 Tej, IIPEeBPAICHUs >SHEPTHU

IpU  CcOoylapeHusX. AHaIU3 HPUMEPOB YIPYroro u

HEYNPYTroro CTOJKHOBEHUM.

Mexannka T1Bepaoro Tena. CremeHH cBOOOABI abCo- 2 24 | [1]

JIFOTHO TBEPAOro Tejaa. MOMEHT cuibl. MOMEHT mapsl §§ 29, c.106-111,

CHJI. YpaBHEHHE BPAIIATEHHOTO JBIKCHUS TBEPIOTO §§ 36-43, c.131-| H3yUcHHC

Tena (BBIBOA JUIS TUIOCKOTO JBIDKEHHs). MOMEHT 144, 151-160 yHebHuKa,

MHEpIMH ¥ ero BhluMcleHHe. Teopema Iloiirenca- PCIICHHC TTucbmennast
[Iteitiepa. samat pabota
MOMEHT uMINy/lbca. YpaBHEHHE MOMEHTOB. 3aKOH AOMAIHEH

COXpaHEHHs] MOMEHTA UMITYJIbCA. KOHTPOJILHON

Kunetnyeckas sHeprus Bpamaromerocs Tena. Pabora padoTHI

110 TIOBOPOTY TBEPIOTO TEJA.

Konebanusa. VYpaBHeHue CBOOOJHBIX  KOJeOaHHIL. 24 [1]

lapmonnueckuit  ocrmuiarop. IlpuMmeHeHne Mozaenu §§ 49-61,

FapMOHUYECKOTO OCHWIIIATOpAa K KOJNEOAHUSM JIBYX- c.181-216 U3YyUCHHC

aTOMHBIX MOJIEKY/J. MareMaTudeckuii ¥ (DU3HYECKUit yuebnuKa,

MasTHUKU. 1leHTp KauaHWil W IIpUBEJCHHAS [JIMHA PCIICHAC

¢usnueckoro mMasTHuKa. OOPaTUMOCTH TOYKH MOJBECA sajat

¥ IIEHTpa KaYaHUH. AOMallHen

3aryxaromue Koaebanus. BeIHyKIeHHbIE KOJIEOaHus. KOHTPOJILHON

Pesonanc. CoOCTBEHHBIE KOJIEOAHUS CUCTEMBI CO paboTsr

MHOTHUMM CTCIICHAMUA CBO6OI(BI. buenns.
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Moayas 2. Monekyasipaas (puznka

MoaeKynsIpHO-KHHETHYSCKasl TeOopHs Tra3oB. Mojelb

2

2

3

18

[1]

U3y4eHUe

. Jlaboparopuas
ujeanbHoro raza. OCHOBHOE YpaBHEHHUE KMHETUUYECKOU §§ 86, ¢.274-277,| yuecOHuUKa, 211)6OT£
Teopun Ta3oB (ypaBHeHue Kiaysmyca). YpaBHEHHE §§ 101, ¢.324-325 | pemieHue I[(I))MaHIHﬂﬂ
Boneumana. 3akon Jlansrona. 3akoH ABorajipo. 3aj1a4 COHT

JIOMAIITHEN p-
. paborta
KOHTPOJIBHOU
paboThI
8 2 17 [1] U3YYCHHE
Cratuctudeckne 3akoHOMepHOCTH. CTaTHCTHUYECKOE
§§ 79, c.262-263, | yueOHUKa,
pacnipenenenue. [lonstne o ¢a3oBOM MPOCTPAHCTBE. § 92-100, ¢.291 S
3akoH MakcBemia  pacnpeneNieHus MOJIEKYJd 10 304 e Eanaq
ckopocTsiM. bapomerpuueckast ¢opmyna. 'az3 B moie .
[5] § 2-3, 8-9 JIOMAaIIHeN
cwi, pacnpenenenus bonbimana.  OObeanHEHHas [7] § 8-16 OHTDOLHOMN
¢dopmyna Maxkcsesia-bonbimana. pa6oIT) .
9 | 1-ii 3aKkoH TepMOAMHAMHUKH. TepMOJAMHAMHYCCKHIA 2 2 20 | [1]
METOll oImcaHus sBieHuil. IloHATHE O COCTOSHUU § 81-90,
CUCTEMBI TEPMOIUHAMHUYECKOM mporecce " c.265-286
’ H3y4EHUE
TEPMOJIMHAMUYECKOM  pPaBHOBECHMHU. OJHEPIrHus  Kak ZgHHKa
¢dbyHKuus coctosHus. IlepBhIid 3aKOH TEPMOJIMHAMHKH. y:meHI/Ie ’ Tomanmss
Teopema o paBHOpacnpeeeHUN SHEPTHH MO CTETICHAM Eaz[aq COHT
CBOOO/IBL. [Ipumenenue MepBOIO 3aKOHa oMaHedi a6o$a;
TEPMOIMHAMUKHU K M30TEPMUYECKOMY, COHTDOILHO p
M30XOPUYECKOMY, U300apUUYEcKOMY, ainadaTHuecKoMYy, a6oIT)LI
MOJIUTpOINInYeckoMy mpoueccaM. Kiaccuueckast teopus p
terioeMkoctu.  [loHsiTue o0  KBaHTOBOM — Teopuu
TEIJIOEMKOCTH T'a30B
10 | Luknel. 2 3akoH TepmonumHamuiku. [lukn Kapho. 2 18 [1] U3y4eHUe
Hepasencto Knaysuyca. [lonsitue 006 sHTponHu. 3aKoH § 102-109, yueOHHKa,
BO3pacTaHUs OHTPOIINH. Bropoit 3aKOH c. 325-360 pelieHue IIncemennas
TEPMOJIMHAMUKH, TPAHUIIBl €ro MPUMEHHMOCTH. 3aKOH 3a1a4 paborta
boabnmana. JoMaIllHen
KOHTPOJIBHOU
paboThI
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11 | Peanpubie  ra3el.  YpaBHeHue  Ban-nep-Baannca. 3 14 | [1] U3YYCHUE
Kputnueckoe cocrostaue. SIBIeHHs mepeHoca B rasax. §91, ¢.286-2809, yueOHHUKa,
Paspexennsie Ta3pl. CpemHsisi JUIMHA CBOOOTHOTO §128-134, pelieHue Jlaboparopnas
npobera  MoJekynl U 3(QQPEKTHBHOE  CEYEHHUE c.400-421 3aga4 pabora
croikHoBeHus. OOIee ypaBHEHHE SIBICHHN NEpeHOca. JOMaIrHen
Huddys3usi, BSI3KOCTh, TEIUIONPOBOAHOCTh B Tra3ax. KOHTPOJILHOM
CBOMCTBA ra30B IIPU HU3KUX JABICHUSX. palboThI
12 | TBepmoe Ttemo. bmmkHWi W JaNbHUA TOPSIOK B 18,3 | [1]
pacIoJIOKEHUH aTOMOB, HJ€ajbHAs KpHUCTAJUIMYECKas §110-114,
pemeTrka. [Ipumepsl  KPUCTAUIMYECKUX  CTPYKTYp c. 361-370,
U3yUYCHHE
pa3IUYHBIX THUMOB. TeroBbie KoJeOaHUSI aTOMOB B § 120-125,
yueOHHMKa,
KpUCTaliaX, TOHATHE O (QoHOHaX. MexaHU3M ¢.383-392
peuieHne [TuceMenHas
TEIJIONPOBOJHOCTH KpucTauioB. Popmyna [lromoHra- §115-1109,
. . 3a1a4 paborta
[Ttu, mousTHE 0 Teopuu DWHIMTEHHA-/[eb6as. OCHOBHBIE c.371-382 oMallHel
neQeKThl TBEPAOTo Tela. A .
. KOHTPOJILHOH
Kunxoctu. Teopus Openkenss. CTpyKTypa KUIKOCTEH. AGOTEL
bavoxuui MOPSIOK, paauanbHas byHKIUS p
pactpeneneHusi.  [IoBEpXHOCTHOE  HATSDKEHUE U
KalTWJIISIPHBIC SIBJICHUSI.
Bcero yacos: 14 14 12 237,3
KonTpoub: 9
MOJAT0TOBKA K IK3aMeHY
®KP: rpynnoBasi KOHCYJIbTALMS
nepe xk3amenom 1,7
Bcero yacoB no kypcy: 14 14 12 246,3

IIpumeuanus. 1.I;1aBbl, naparpadgsl 1 HOMepa 3a1a4 JaHbI 10 CIUCKY JUTEPATYpPhI (CM.ILS).

2.Ucnoab3yembie cokpamenusi: JIK — gexknun, I13 — npakrnyeckue 3anaTus (pemenne 3aga4q), JIP — 1adoparopubie padoTsl
(¢pusnpaxtukym), CP — camocrositesibHast padora, TK — Tekymmii konTpoab, PK — py0e:xxHbiii KOHTPOJIB.
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3aounasn popma odyuenus

Kypc 1

ceccusn 3 (Inekmpuuecmeo u MacHemusm)

MHUHOBPHAYKU POCCUN

[Tpunoxxenne Ne 1

®I'BOY BO «BAILIKMPCKUIM I'OCYIAPCTBEHHBI YHUBEPCUTET»

®U3MKO - TEXHUYECKH HHCTUTYT

COJIEP)KAHUE PABOYEHN ITPOI'PAMMBbBI

JACLIMTUTUHBI ®duznka (JIEKTPUIECTBO U MAarHETHU3M ) Ha _3 ceccuio | kypca

(HaI/IMeHOBaHI/Ie Z[PICI_II/II'[J'II/IHLI)

3a049Had

(dopma o0yueHus

Oo0bem

Bun paéorsl

AUCHHUILTHHBI
O6mras TpynoemkocTs aucuuruinabl (3ET / qacoB) 6/216
VY4eOHBIX YacOB Ha KOHTAKTHYIO pabOoTy € MPENogaBaTeseM: 25,2
JIEKIAH 8
MPAKTUYECKUX/ CEMHUHAPCKUX 8
71a00PaTOPHBIX 8
Jpyrux (rpymnmnoBasi, UHIAUBUyalbHAs KOHCYIIbTALUS U MHBIE BUIbI
y4eOHOH JIeATENBHOCTH, TPEAYCMaTPUBAOIIHNE PadOTy 1,2
oOyuatomuxcs ¢ npenogasatenem) (OKP)
VY4eOHbIX 4acOB Ha CaMOCTOATENbHYIO paboTy oOyuaroniuxcs (CP) 181,8
Y4eOHBIX 4acOB Ha MOJATOTOBKY K 9

sK3aMmeny/3auety/muddepenunpoBanHomy 3auety (KoHtporn)

dopma KOHTPOJIS:
DK3aMeH 3 ceccust
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dopma U3y4eHHS] MAaTEPUAIIOB: JIEKLIUH,

OcHoBHAA U

dopma TeKylero

JIOTIOJTHUTEIIbHAS KOHTPOIL
MPAKTUYECKHUE 3aHATHS, CEMHUHAPCKHE
p ’ P YCIIEBAEMOCTU
No 3aHATHUS, 1a00PaTOPHBIE PAbOTHI, JIUTEPATYpA, 3aganus 1o (KOILIOKBHY MBI
. /;] Tema u copepxanue CaMOCTOsITeNIbHAS PaboTa U TPYAOEMKOCTh (B pEeKOMEeHyemMast CaMOCTOSITEIIBHON KOHTPOTBIBIC )
qacax) CTYJEHTaM paboTe CTyAeHTOB
paboTHI,
(HoMmepa u3
JIK MP/CEM |  JIP CP criHcKa) KOMIBIOTEPHbIE
TECTHI U T.I1.)
2 3 4 5 6 7 8 9
BaxxHocThb 21ekTpudecTBa 10 [1], §1-6
¥ MarHeTu3ma st
re0JIOTMYECKON pa3BEaKH. [TpopabatsiBaTh
CBoiicTBa 3apsAI0B. 3aKOH PEKOMEHTyeMBbIE
Kynona. Hanpsok€HHOCTB. naparpadsl yueOHUKa
[IpuHIKn cyneprno3umnuu.
2. | [loTok HanmpsHKEHHOCTH 1 11 1], §7-8
p [, 3 [TpopabaTriBaTh [TucemenHas
AIEKTPUYECKOTO MOJIA. 3aKOH
PEKOMEHTyeMbIC paborta
l'aycca u ero npumMeHeHusl.
naparpadsl yaeOHUKA
3. | PaboTa 37eKTprU4YeCcKOTo MOJIsl. 1 1 13 [1], §9-11
Hanpsixenue. [Totennuman.
p H [TpopabaTriBaTh Jomarnsis
I'paguent norenuuana.
pEeKOMEHyeMblIe KOHTD.
Hupkyisaus
naparpadsl yaeOHUKa paborta
ANIEKTPOCTATUYECKOTO TOJIS.
4. | IIpoBOJHHMKH B TTOCTOSTHHOM 1 1 2 13 [1], §21-25 [TpopabaTeiBaTh
AJIEKTPUYECKOM TOJIE. pPEKOMEHTyeMble
ONEeKTPOEMKOCTb. naparpadsl
p parpad JIaGoparopHast
Konpencaropsl. yueOHHKa,
pabota
TOTOBHUTH KOHCIIEKT
K J1abopaTopHOii
pabote
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1 2 6 7 8 9
5. | DNEeKTpUYECKHUIl AUIMOJIb. 11 [1], §6,13-14
JunonsHbiid MOMEHT. TloBeeHne [Ipopabarbisars
JIUTIONSI B OJTHOPOTHOM H PCKOMCHIYCMBIC
HEOTHOPOTHOM TI0JIE. naparpagui
[ToTeHManbHAS YHEPTHS TUTIOJIS. yae0nuka
6. | JudnexTpuieckue MaTepHaibl. 11 [1], §15-20 [TpopabatbiBaTh
[TupO3TEKTPUKH, TTHE30ICKTPUKH, pEKOMEHTyeMbIe
CETHETORJICKTPHUKH. naparpadul
yueOHUKa
7. | Ilocrosinnbrit TOK. TOK B pacTBOpax 12 [1], §79-83 [IpopabaTriBaTh
W pacruiaBax. JJIEeKTPOJIH3. pEKOMEHTyeMbIe
XUMHUYECKUE HCTOYHHKH TOKA. naparpadul
yueOHUKa
8. | BzammojeiicTBIE TBHKYITIXCS 13 [1], §46-48 T[IpopabaThIBaTh
3apsyoB. Cuna Jlopenna. Cuna PEKOMEH TyeMbIe TTucbmennas
Awmnepa. MarHuTHbI MOMEHT BO naparpadsl pabota
BHEIIHEM T10JI€. yae6GHKa
9. | JIBmwxenwue 3apspKEHHBIX YaCTHIL B 11 [1], §64-65 [TpopabaTriBaTh
AIIEKTPUYECKOM U MAarHUTHOM pEeKOMEHyeMblIe
MOJISIX. DJIEKTPOHHAS MYILKA. naparpadsl
Ocnumnorpad. MarautHas y4eOHHKa, JlaGopaTtopHas
(hoKkycupoBKa. T'OTOBHTH paborta
KOHCIIEKT
K JJaDOpaTOPHOM
pabote
10. | Tunbl MmarHeTUKOB. J[MamMarHeTukw, 11 [1], §50-54

napaMarHeTHku, (peppoMarHeTuky,
aHTH(eppOMarHeTuKH,
(beppuMarHeTuku. MarauTHsle
pyabl. MarHUTHBIE METO/IbI TOMCKA
HCKOIIAEMBIX.

[TpopabatbiBaTh
pPEKOMEHyeMble
naparpadsl
yueOHUKa

113




1 2 6 7 8 9
11. | MarauTHO€ MoJje ABMXKYIIETOCs 13 [1], §38-40, 42 [IpopabaTriBaTh
3apsana. 3akoH buo-Capapa. 3akoH PEKOMEHIyeMbIe Jomarrnsis
Amriepa o IUPKYJSLIUNA TOKA. 3aKOH naparpadsl KOHTD.
lMaycca st MAarHUTHOTO TOJIS. ydyeOHUKa paborta
12. | MarHuTHBIH MOTOK. 3aKOH 12 [1], §55-58 [TpopabaTriBaTh
AJIEKTPOMArHUTHOW WHYKIIHH. PEKOMEHyeMbIe
NunyktuBHOCTE. ToKH DyKO. naparpadsl
yueOHUKa
13. TOKISH?HprOBOHHHKaX. 10 [1],§72,78 [TpopabateiBaTh TIHCEMeH s
[TpocTeiime MoIynpoBOTHUKOBBIE PEKOMEHTyeMbIe
paborta
puOOPHI. naparpadsl
yueOHHUKa
14. | Tlepemennsrii Tok. [lapameTpbr 10 [1], §92-96 [TpopabaTriBaTh
CUHYCOMIAJILHOTO MEPEMEHHOTO pEeKOMEHAyeMblIe Jomamusis
ToKa. DG(HEKTUBHBIN TOK U naparpadsl KOHTP.
3¢ heKTUBHOE HAIIPSIKEHUE. ydaeOHUKa paborta
15. | KonebarenbHbIl KOHTYP. 10 [1], §99-102 [TpopabaTriBaTh
CBoOo1HBIE, 3aTyXaIOUINE U pEKOMEHIyeMbIe
BBIHYX/ICHHBIE 3JIEKTPOMAarHUTHHIE naparpadsl
Kosie0aHus. DNEeKTPUUECKUI yueOHHUKa, JaGopatopHas
pe30HaHC. TOTOBUTh
paborta
KOHCIIEKT
K JJaDOpaTOPHOU
pabote
16. | Tok cmemenus. Cucrema 10,8 [1],§105, 108,110 [TpopabatbeiBaTh
ypaBHeHui MaxkcBera. pPEKOMEHyeMble
DNEeKTPOMAarHUTHBIE BOJHBIL. naparpadsl

yueOHHKa




Bcero yacos: 8 8 8 181,8
KonTpoub: 9
MOAT0TOBKA K IK3aMeHYy
®KP: rpynnoBasi KOHCYJIbTAUUSA

nepe sxk3ameHom 1,2
Bcero yacoB no kypcy: 8 8 8 |190,8

IIpumeuanus. 1.I'naBbl, naparpadnl 1 HOMepa 3a1a4 JaHbI 10 CHUCKY JUTEPATYPbI (CM.ILS).
2.Ucnoab3yemblie coxkpaienusi: JIK — sekuunu, I13 — npakruyeckue 3ansitusa (pemenue 3aaa4), JIP — jadoparopunie padoTbl
(puznpaktukym), CP — camocrositennbHast pabora, TK — Tekymmii KOHTPoJib, PK — py0esxHblii KOHTPOJIb.
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[Tpunoxxenne Ne 1

3aounasn popma odyuenus
Kypc 2

ceccus 2 (onmuka)

MMHOBPHAVKHN POCCHHN
OI'bOY BO «bBAIIKMPCKUU T'OCYAAPCTBEHHBIN YHUBEPCUTET»
®U3MKO - TEXHUYECKUI UTHCTUTYT

COJIEP)KAHUE PABOYEHN ITPOI'PAMMBbBI

TIMCITATIITHEBI «Duznkay Ha 2 CECCHIO

(HauMEHOBaHUE JIMCLUTIIINHbI)

3a049Hada

(opma o0yueHus

Oo0bem

Bun paéorsl

AU CIHHTITHHBI
O6mras TpynoemkocTs aucuuruinabl (3ET / gacoB) 5/180
Y4eOHBIX 4YacOB Ha KOHTAKTHYIO pabOTy € MPENoaaBaTeIeM: 25,7
JIEKIAH 8
MPAKTUYECKUX/ CEMUHAPCKUX 8
J1a00paTOPHBIX 8
pyrux (TpynmoBasi, HHIUBUIyalbHAs KOHCYJIBTAIUS U UHBIC BUJIBI
y4eOHOI IeITeTbHOCTH, IPEAYCMaTPHUBAIOIIUE paO0OTy 00YJarOIIUXCS
¢ npenoxasarenem) (DKP) 1,7
VY4eOHbIX 4acOB Ha CaMOCTOATENIbHYIO paboTy oOydatomuxcs (CP) 145,3
Y4eOHBIX 4acOB Ha MOJATOTOBKY K
sK3aMmeny/3adety/muddepenunpoBanHomy 3auety (KoHtposn) 9

dopma KOHTPOJIS:
DK3aMeH 2 ceccust
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dopma usyyeHus
MaTepUasoB: JIEKIIUH,

OcHoOBHAA "
JIOTIOJTHUTEILHAS

MPaKTUYECKUE 3aHATHUSA, IuTeparypa, 3anasm no Popma
CaMOCTOSITENb- TEKYIIEro
CEMUHAPCKUE 3aHATHUSA, pEeKOMEH TyeMast 9
Ne T j1abopaTopHbie PaOOTEI CTYAEHTaM HOH pabote KOHTpOTA
. eMa U cojiep KaHue paTop p , Y crygentos (CPC) | yeneaemocts
caMocCTosITeIbHas paboTa (HOMEpa u3
U TPYJOEMKOCTH (B yacax) CITHCKA)
[P
K P
TN ycpm [P CP
1 2 3 4 5 6 7 8 9
Moayas 1. T'eomerpuyeckass onrtuka. PDoromerpus.
JJleKTpOMarHuTHasi Teopusi cBera. Hurepdepenuns
cBera. 3agaun|3]:
BBenenue B ayIUTOpUH
. 3aIuTa
Pa3zButne mnpencraBieHud o Tmpupose cBeTa. Jlazepsl. NoNe 5.2, 3, 5,7,
[1]§110-112, OTYETOB T10
O1THKa U CBA3b. 115-118 10, 16, 17, 18, 1a60DaTO
1 |Teomerpuueckas ontnka 1 1 2 | 18 19, 22, 23, 26 parop
. [2] §165-167 HBIM
OcHOBHBIE 3aKOHBI T'€OMETPUUECKON oONTHKHU. I[lpuHummn 3a7IaHMe HA JIOM = | <
depMa U ero nNpuMEHeHWe B onTuke. OnTuyeckas JIMHa NeNe 5.1, 8,9, 10, p
nytu. [Ipenomiienue cBera Ha chepruUECKON MOBEPXHOCTH. 21, 28, 29
Tonkas nuH3a. PopMysa TOHKOM JMH3bL. X0 Jy4yeil B
nuH3ax. AOeppanuu onTtuyeckux cucreM. OnTH4eckue
MPUOOPHI.
doromeTpus
doTtoMeTpusa. ODHEPreTUYECKUe BEIUYMHBI M E€IUHUIIBL.
p p JIHII [1]§ 114 3amaun(3]:
[Totox wu3nyyeHus. UMzmyuyaTenbHOCTb. DHEpreTHUecKas (2] §168 B ayHTOPHH -
cuja CBETa, JHEepreTHveckas SApKOCTb. JHEpreThdeckas
2 P P P 1 20 NoNe 5.33,34,.38

OCBEILIEHHOCTb.  KpuBas OTHOCHUTENBHON CHEKTpalbHOM
YYBCTBUTEIHHOCTH IJ1a3a. CBETOBbIC BEJIMYMHBI U €TUHHIIBI
ux u3mepenus. CeeroBoit motok. Cuna cBera. CBETUMOCTbD,
ApKOCTb. OCBEIIEHHOCTb.

3aJJaHU€E Ha IOM
5.35, 37;
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DJIeKTPOMArHUTHAsI TEOPHUSI CBETA

CBer Kak 3J€KTpOMarHuTHas BoJiHA. BoyIHOBOE ypaBHEHHUE.
CgertoBoil BekTop. CKOpPOCTh CBETa B CpEle U B BaKyyMe.
AOCOIOTHBIM TIOKa3aTellb TMPEJIOMIICHHS M €r0 CBS3b C
JUBJIEKTPUYECKON MPOHUIAEMOCTBI0 cpeabl. [InoTHOCTH
MoToka sHepruu. MHTEHCHBHOCTH cBeTa. EcTecTBEHHBIA U
MOJISIPU30BaHHbIA cBeT. OTpa’keHue W MpeoOMJIEHUE CBETa
Ha TpaHUIle pasjena ABYX JUAJIEKTPUKOB. ['paHHuHBIE
yCIIOBUA. AHAIM3 OTPa)KEHUsS] U MPEIOMIICHUS I CiIydas
HaKJIOHHOTO mnajieHust ceera. KoapduuueHTsl oTpakeHus u
npenomieHus. Yron bprocrepa. Cinywalik HOpMaibHOTO
nageHus. @a3oBble COOTHOUICHHS] MEXAY MaJarollei,
OTpPaXEHHOW W TMPEJIOMJICHHOW CBETOBBIMU BOJIHAMH JIJIA
coydas >Ny u N<ny. Gopmynsl s K0dPPUIIUEHTOB
OTPAKEHHUA U MPOIYCKAHMUS.

18

[1] §104-107
[2] §154, 155

HNuTepdepennus cBera

[Tonsitue 0 KOT'€pEeHTHOCTHU CBETOBBIX BOJIH.
WnTtepdepennus CBeTa. MeTo bl HaOIIOACHUS
unTepdepeHuu cBera. Meros naeieHus GpoHTa BOJHBI U
METOJ JeNeHusT aMIUIMTYAsl BoOJHBL OOmas cxema
uHTeppepeHuu cBeTa. YCIOBUE HHTEpPPEepEeHIINOHHBIX
MaKCUMYMOB M MHHHMYMOB. Pacuer mHTephepeHIHOHHOMI
KapTUHBI OT JIBYX KOTEPEHTHBIX HCTOYHUKOB CBETA.
VYcnoBus  makcumymoB U mMuHUMyMoOB.  [llupuna
uHTepepeHIIMOHHON monockl. MHTepdepeHnnss B TOHKUX
IUIeHKaX (OT TUIACTUHKUA TIOCTOSSHHOM U TIepeMEHHOM
tomuuHbl). Konbsiia HetoToHa.

[Ipumenenust uHTepdEepeHIINH CBeTa: MIPOCBETIICHUE
OTITUKH, TUDJIEKTPUUECKUE 3epKaia, UHTEPPEPOMETPHI.

20

[1] §119-124
[2] §170-175

3agaun|3]:

B ayJIMTOPUU-
NeNe 5.41, 42,43,
47,48, 51, 52, 57,
58, 62

3agaHue Ha IOM:-
NeNe 5.45,46, 55,
61,65

3aluTa
OTYETOB TI0
nmaboparop-
HBIM
pabotam
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Moayas 2. Judpaxkuus csera. Iloasipusanus cBera.
Jucnepcus csera. Ilorsomenue M paccesHue cBera.
OCHOBBI KBAHTOBOI ONTHKH.

Judpaknus ceera

IIpunuun  T'roiirenca. [lpunnun  I'roirenca—®penens.

3anaun[3]:

Judpaknusi cBeta B pacxXoIsIIUXcsl JydaX MeTon 30H B ay/ut.- NeNe
Openenst. AnreOpandeckuii u  rpauueckuil  MeTombl 5.68. 70, 72. 76, |saummra
OTpesieNieHns pe3yabTHpYIoNIel ammautyasl. Judpakiums [1] §125-133 82 84 88 92 |oTueros 1o
@peHenss Ha KPYrJiOoM OTBEPCTUM M HA  KPYIJIOM 20 [2] §176-182 94: 10’6. o nmaBoparop-
Herpo3payHoM aucke udpakuust cBeta B mapauieTbHbIX 33JAHHE Ha IOM - | HEIM
aygax Jludppakmus cBeTa Ha  OAMHOYHOM  INEJH. NeNe 5.71, 78, 83, | paboram
HudpakunoHHass KapTHHA, YCIOBHUSA MaKCUMYMOB | 85, 89, 105.
MHUHUMYMOB. [[udpakiinoHHas pemieTka, €€ MmapaMeTphl.
VYcnoBus MakCUMyMOB U MUHUMYMOB. Paznoxenue 6emoro
cBeTa AUGPAKIIMOHHON pemieTKoN. YTioBas W JIMHEHHas
JTUCTIEPCHUH, pPa3pelaoias CrlocoOHOCTh MU(PPaKIIMOHHON
pemeTku. {udpakiunst peHTTeHOBCKUX JIYIEH.
MMoasipu3anus cBera anaun [3] B
EcrectBeHHblii UM moJsisipu3oBaHHBIM  cBeT.  CTeneHb aymur. -NeNe
nojsgpuzanuu. 3akoH Mamoca. [lonmgpuzanus  npu [1] §134-141 5139 140. 141, |33uura
OTpaX€HUU U mpenomiieHuu. llomspuzaums npu IBOWHOM [2] §190-196 1'43 i45 i47 ' |0T4eTOB 110
JIY4ETIPEIOMIICHUH. [TocTpoenue Iroiirenca TS 20 |[3]§§1.1-1.7, 148’ 151’ 153’ naboparop-
OOBIKHOBEHHBIX U HEOOBIKHOBEHHBIX Jiyuel. [lomspounsl u 2.1-2.3 Ba,H%;.HI/Ie ’Ha Il(;M _ |HbIM
MOJIApU3alMOHHbBIE ITpU3MblL. VICKyCCTBEHHas OITHYECKas NeNe 5.142, 144, pabotam
aHU30Tponus. BpalieHue miockoCTH NOJIsSpU3ALIMH. 146, 152, 154.
B3aumoaeiictBue cBeTa ¢ BeIECTBOM
Hucnepcus csera. HopManbHasd 1 aHOMallbHAsi JUCHEPCUH.
dazoBas U TpynmnoBasi CKOPOCTU CBETa, BOJHOBOW MAakerT. [1] §142-146

20 [[2] §185-187

DONEeKTpOHHAas TEOpUsT HOPMAIbHOM  JUCHEPCHU  CBETA.
[Mormomenue cBera. 3akon byrepa. Koaddumment
nornouenus. Paccesnue ceera @opmyia Panes.
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OCHOBBI KBAHTOBOI ONTHKH 3anaun[3]:
TennoBoe paBHOBecHOE WH3IMy4YeHHE. AOCOIIOTHO YepHOE B ay/IHT.
teno. 3akoHel  Kupxroga, Credana-bompiimana, Buma. NeNe5.176,
®opmyna Panes-Jxxunca. ®opmyna [1nanxa. 178, 184,196,
DOTOINEKTPUIECKUI ¢ dexr. 3aKoHBl  BHEIIHETO i 198, 202, 220,

8 dorodrddexra YpaBHeHne DiHIITEHHA. ! ! ! 18.3 |[2]§197-207 222.
@oTOH WM ero xapakrepucTuku. JlaBneHume cBera. 3aJlaHue Ha JOM -
DneMeHTapHas KBaHTOBAs TEOpHs U3ITYYCHUS. NoNe 5.177, 200,
[Tornomenue. CrioHTaHHOE U BHIHYKJIEHHOE M3JIy4YeHHU. 203, 221, 223.
Bcero uacos: 8 8 8 | 154.3

IIpumeuanue 1. Yacsl Ha caMOCTOATENbHYIO PaOOTY BKIIIOYAIOT BPEMS Ha MOJATOTOBKY K AK3aMeHY (KOHTPOJIb).
IIpumeuanue 2. B Tabnuiy He BrimtoueHo 1.7 yvaca @KP (rpynmnosas, nHANBUAYadbHAS KOHCYIbTALMS U UHbIE BUJIbI YUEOHON NESATEIHOCTH BO
BpeMsl CEMECTPa, M0APa3yMEBAIOIINE KOHTAKTHYIO paboTy 00YyJaroNIuXcs ¢ MpernoaBaTesieM) .
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[Tpunoxenue Ne 1

3aounan popma 0dyuenus

Kypc 2
ceccus 3 (amomnasn pusuka)

MMHOBPHAVKHN POCCHHN
OI'bOY BO «bAIIKMPCKUU TT'OCYAAPCTBEHHBIN YHUBEPCUTET»
®U3MKO - TEXHUYECKHWI UTHCTUTYT

COJIEP)KAHUE PABOYEN ITPOT'PAMMBI

TUCIUIUTNHBI _«Du3uka (atoMHas ¢pusnka)» _Ha _3  ceccHro 2 Kypca
(Hal/lMeHOBaHI/le Z[PICLII/II'IJ'II/IHLI)

o4yHadA

(dopma oOyueHus

Oo0bem

Bua padorsl

AUACHUTLTNHBI
O6mas TpynoemkocTs qucuuruinabl (3ET / gacoB) 5/180
Y4eOHBIX 4acOB Ha KOHTAKTHYIO pa0oTy € MIPENoaBaTeNIeM: 25,2
Jlexnuit 8
MPaKTUYECKUX/ CEMHUHAPCKUX 8
JlaGopaTopHBIX 8
Jpyrux (rpymnmnoBasi, ”HIAUBUyalbHAs KOHCYIIbTALUS U MHbIE BUIbI
y4eOHOM e TeIbHOCTH, IPelyCMaTpUBAlOIIe paboTy
obOyuarormuxcs ¢ npenogaatesaem) (DKP) 1,2
VY4eOHbIX 4acOB Ha CaMOCTOATENIbHYIO paboTy oOydatomuxcs (CP) 145,8
Y4eOHBIX 4acOB Ha MOJATOTOBKY K
sK3aMmeny/3adety/muddepenunpoBanHomy 3auery (Kontposn) 9

dopma KOHTPOJIS:
DK3aMeH 3 ceccust




JININ

Tema u conepxanue

dopma usyyeHus
MaTepUasoB: JIEKIIUH,

IMPAKTUYCCKUC 3aHATUS,

CCMUHAPCKUC 3aHATHA,

nabopaTopHbie pabOThI,

ca

MOCTOsITEIbHAas paboTa U

TPYIOEMKOCTH (B yacax)

OcHoBHas 1
JOTIOJTHUTEIIbHAS
JauTeparypa,
peKOMeHayeMast
CTYZICHTaM
(HoMepa U3
CITHCKA)

3aaHus 1o
CaMOCTOSTCILHOMN
paboTe CTyIEHTOB

(CPC)

dopma
TEKYILEro
KOHTPOJIA
YCIIEBAEMOCTH

JIK

I[MP/CEM  |JIP |CP

2

3

4 5 6

Moayab 1. JkcnepuMeHTaJbHbIE OCHOBbI KBAaHTOBOM
TEOPHUHM.

Mukpomup. HeBO3MOXKHOCTH  ONUCaHUSA  SIBICHUH B
MHUKPOMHUPE B paMKax KJIacCUYecKod Teopuu. BoiHbl u
KBaHThI. 3aKOHBI TEIUIOBOTO M3iydeHus. ['unoresa Ilnanka.
KBants! uznyuenus. @opmyna [lnanka.

10

Yactunsl u  BoaHbl. ['mnore3a ne-bpoitis. BoaHoBbIe
cBoiicTBa yactull. Bonuel ne-bpoitnsa. Onwitel [leBuccona u
Hxepmepa, onbiT Tomcona u TaprakoBckoro. ONBITHI C
HEUTPOHAMU M MOJEKYIApHBIMU TydkamMu. OMBITH TI0
Tudpakuy MPU 0YCHB CJIA0BIX MTOTOKAX YACTHII.

10

OneMeHThl KBaHTOBOW MexaHuku. CBoHcTBa BOJH J¢
bpoitna. BonnoBas  ¢yHkuua. Du3HUECKH  CMBICT
BOJHOBON (yHKUMU. COOTHOIICHHS HEOMPEIeICHHOCTEH
I'eitzenOepra. BosHOBBIE CBOMCTBA MUKPO- M1 MUKPOYACTHIL.

10

Cpennue 3HaueHus (QU3NUECKUX BeJWYMH. [LIOTHOCTH
BeposATHOCTH.  Omeparopel.  Omeparopsl  MMITyJbCa,
KUHETHUYECKOW SHEepruM, MOTEHIHaJbHOM »Hepruu. CBs3b
MeXJly orneparopamu (uzndeckux BeanuuH. CoOCTBEHHBIE
cocrosHusi. CobctBenHble (pyHkumMu. Crnektp (uznueckon
BeNMuuHbL. YpaBHeHue lllpenunrepa mis cTanMoOHapHBIX
cocTossHUN. ["'aMuIbTOHMAH.

12

122




2

[IpocTeiimme caydan ABMKeHUS MHUKpodacTuil. CBoOOHOE
NBUKEHHE dYacTUlpl. YacTuna B NOTEHIMAIBHOM sIMeE.
CoOcTBeHHBIC 3HAYCHHS PHEPTUHU, COOCTBEHHBIE (DYHKIIHU.
[ToTeHumanbHpIN Oapbep. TyHHENbHBIN 3P PexT.
[ToTennmaneHbI Oapbep MPOU3BOJIBLHONU (GOpMBI. X0JI0AHAS
nosieBasg sMmuccus. KoHTakTHas pa3sHOCTh MOTEHLMAJIOB.
TyHHENBHBI MHUKPOCKOI. ['apMOHMYECKHI OCHMILIATOP.
Hynesas sneprus. [IpaBuiia otrbopa.

10

OcCHOBHEBIE SKCIICPUMCHTAJIBHBIC JAHHBIC O CTPOCHHUH aTOMa.
Oneitel  Pezepdopna. Ilmanerapnas wmopaenp aroma H
npobiema YCTOWYUBOCTH aToma. CepuanbHble
3aKOHOMEPHOCTH B CHIEKTpe aToMa Boaopoaa. O6oOmieHHas
dhopmyna banreMepa. KoMOMHAITMOHHBIN MPUHITHUIL

10

[Toctynatet bopa. DKcnepuMeHTalIbHOE T0KA3aTEIbCTBO
JTUCKPETHON  CTPYKTYpbl aTOMHBIX ypOBHEW. OmbITHI
O®panka u ['epua. KBaHTOBaHME MOMEHTa HWMIIYJIbCA.
Teopust bopa aroma Bogopoaa.

Monayab 2. KBanTOBasi TEOPUSA aTOMOB ¥ MOJIEKY.JI.
OpHosnexkTpoHHbI aroM. KBaHTOBOMeXxaHWYecKasi TeOpUs
aToMa BOJOpOJa. YPOBHH SHEPTUU U BOJHOBBIC (DYHKIIMH
CTallMOHApHBIX  cocTosiHui. KBaHTOBBIE umcna, HX
¢buznueckuii cMmbIci. BbIpokaeHHe COCTOSHUI, KPaTHOCTh
BBIPOXKJICHUS. JIEKTPOMAarHUTHBIE MEPEXOJbl B aToOMax.
ITpaBuna otbopa.

CriekTppl aTOMOB IIETOYHBIX METAII0B. OCHOBHBIE CEPHUH
cnekrpa. JlyOneTrHass CTpyKTypa CIEKTpOB M  CIHMH
JJIEKTPOHA. CrnuH-opOHTaIbHOE B3aUMOJICHCTBHE.
[lonHbIl MeXaHMYECKMH MOMEHT 3JIEKTPOHA, KBAHTOBOE
qucIo j. TepMbl aTOMOB IIEIOYHBIX METAJJIOB.
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2

10

MHOro3neKTpOHHBIE aTOMBI. THUIBI CBS3€M JJIEKTPOHOB B
aromax. J- | — cBs3b. [lpubmwkenune L-S cBszu. Crwmn-
opbutanbHOE  B3amMojeHcTBHE. TOHKas  CTpyKTypa
ypoBHe#. TepMbl aTOMOB. MyJIBTUIIIETHOCTD.
PesynbTupyronmmii MEXaHUYECKUH U MArHUTHBIA MOMEHTBI
MHOTORJIEKTpOHHOTO  aroma. ®akrop Jlannme. OmbiT
OliHmTeiHa u ae Xaaca.

10

11

ATOM B MarHMUTHOM W 3JekTpuueckom moiisax. Cnaboe u
cuibHoe nosie. D¢ dekrt 3eemana u [amena-baka. I dexr
[IIrapxka.

12

Omneir teprna u I'epnaxa. DneKTpOHHBIM apaMarHUTHBIN
pe30oHaHC.

13

[Tpuniun [Taymu. Cratuctuueckue pacnpeneeHus
OepMmu-/lupaka u  boze-OiiHiuTeiiHa. Oneprus depmu.
OnektponHbie KoHpuryparuu. [IpaBuno Xynna. UneansHas
cXeMa 3aloJHEHUs AJIEKTPOHHBIX 000si04ueK. OObsiCHEHHE
MEepUOINYECKOI cucTemMbl MeHeneena.

14

PentrenoBckue crektpsl. [IpaBuno Mo3snu.

15

PensatuBuctckue  >pdexkrsi B aTOMHOW  (pU3HKE.
VYpaBuenue Kneitna-I'opnona. YpaBuenue [{upaka. Tonkas
CTPYKTypa  YpPOBHEH  DBHEprud  aroMa  BOAOpPOJa.
Cocrosnus ¢ otpunarensHoil sHeprueid. OnbiTel JIamba u
Pesepdopna. dusnueckne cBoCTBa BaKyyMa.

16

Monexkyia. Annabaruyeckoe npuOIInKEeHHE.
MonekynsapHblii MOH Bojopoxa. Moiekyna Boxopoza.
XHUMHUUYECKas CBSA3b aTOMOB B MOJIEKylax. BpaiarenbHas u
KosnebarenbHass ~ DHEPrUU  MoJIeKyd.  MoJekyssipHble
CHEeKTpbl.  BpamarenbHble  cnekTpsl.  BpamarenbHo-
KoJsie0aTeIbHbIE CIIEKTPHI. DIEKTPOHHBIE CIIEKTPHI MOJIEKYII.
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1 2 3 4 5 6 7 8 9

17 Makpockonuueckue  KBaHTOBble  siBieHud.  CBepx- 1 5,8
MIPOBOJIMMOCTH M CBEPXTEKYYECTh M MX KBAHTOBAsI IPUPO/IA.

Bcero yacos: 8 8 8 |[1458

KoHnTtpoJs:
NMOAr0TOBKA K IK3aMeHY

®KP: rpynnosasi KOHCYJIbTALUSA
nepes s3xk3ameHom 1,2

Bcero yacoB no kypcy: 8 8 8 |154,8

IIpumeyanus. 1.I';1aBbl, naparpagsl 1 HOMepa 3224 AaHbI 110 CIIMCKY JHUTEPaTypshI (CM.ILS).
2.Acnoab3yemblie cokpamenus: JIK — nexkuuu, I13 — npakruueckue 3ansitua (pemenue 3aga4), JIP — n1aboparopubie padorTsbl
(pusnpaktukym), CP — camocrositesibHas padora, TK — Tekymmii KOHTpoJib, PK — py0eskHbIii KOHTPOJIb.
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