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AHHOTaNINA

Huctumumza «Pusnka» BXOAUT B 00pa30BaTEeNbHYIO MPOTrPaMMy BBICIIETO 00pa3oBaHuUs
— mporpamMMmy OakamaBpuaTa II0 HampaBlieHHro moarotoBku/ crenuanbHoctd 09.03.01
«MHpopMaTHKa U BEIMUCINUTENbHAS TEXHUKA» HalpaBieHHocTr/cnennanu3aiuu «[Iporpammuoe
o0OecrieueHre CpEeACTB BBIUMCIUTENBHOM TEXHUKM M  aBTOMATHU3HPOBAHHBIX  CHCTEM).
Jucuummna peanuzyercs Kapeapoi «Ne2».

JucuumnnuHa HaueaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIEIYIOIIMX KOMIIETSHIIUN

OIIK-1 «Cnoco0eH NpUMEHATh €CTECTBEHHOHAY4YHBIE M OOIIEMH)KEHEPHBIC 3HAHUS,
METO/Ibl MATEMaTUYECKOT0 aHaIM3a U MOJEIIMPOBAHHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAILHOTO
UCCIIEIOBAaHMS B TPO(PECCUOHATILHOMN IEATEIIEHOCTI

Copep:xaHue TUCHUIUIMHBI OXBAaThIBAECT KPYT BOIIPOCOB, CBA3AHHBIX C HanbOOsee 00IKUMU
3aKOHaMU IIPUPOJIbI, MATEpUEH, €€ CTPYKTYPOU U IBUKECHUEM.

[IpenogaBanue AMCHUIUIMHBI MpEeAycMaTpUBaeT ciexyrompe ¢GopMbl OpraHu3aluu
y4eOHOT0 TpoIiecca: JISKIUH, 1a00paToOpHbIC padOThI, CAMOCTOSATEIbHAS padoTa 00yJaroIIerocs,
KOHCYJIbTaIl1H.

[TporpaMMoil TUCHMITIMHBI MPETyCMOTPEHBI CIEAYIOIINE BHIBI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs aTTecTauus B popme auddepeHInpoBaHHOTO 3a4eTa
(2 cemectp), sk3amMeHa (3 cemecTp).

OO6miasi TpyA0EMKOCTh OCBOEHHS JUCUHUIUIMHBI COCTaBJISET 7 3a4eTHBIX eauHul, 252
yaca.

SI3bIK 00yUYeHUs IO JUCIUILTUHE KPYCCKHIT»



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB O0YUYEHUS MO TUCIUILINHE
1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI

Hemu:

— H3y4YeHHE OCHOBHBIX (DM3MUYECKUX SIBJICHHM, (PyHIAMEHTAIbHBIX MOHITHUH, 3aKOHOB U
TEOPUH KJIACCHUECKON U COBPEMEHHOMN (DU3UKH;
— pa3BUTHE Yy CTYJIEHTOB o0O0mero (¢GuU3MYECKOr0 MHUPOBO33pEHUs, (U3MUECKOTO U

HAay4YHOI'O MBIIIJICHUS,

— pa3BHUTHE Y CTYACHTOB YMEHUS BHUJETh €CTECTBEHHOHAYYHOE COICpPX)aHUE MPOoOiieM,
BO3HUKAIOIINX B MPAKTUYECKON NEATEIILHOCTH OaKaiaBpa;

— co3naHue (yHAaMEHTaIbHOW 0a3bl AJII TEOPETUUYECKOM IMOATOTOBKH OakanaBpa IO
HAPAaBICHUIO MOATOTOBKH «MH(pOpMaTHKa M BBIYMCIUTENbHAS TEXHHUKA», HEOOXOTUMOM s

OCYHICCTBIICHUA
MOACIIUPOBAHUA

npodeccuoHanbHOM
IPOLECCOB U

00BEKTOB,

SKCHEPUMEHTOB M aHAJIN3a OJIYYEHHBIX JTaHHBIX.
1.2. JlucumnimHa BXOJUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHOMN MPOTPaMMEI
BhIcIero oopazosanus (naiee — OIT BO).
1.3. TlepeueHp MmIaHUPYEMBIX PE3yJIbTATOB 00yUEHUS 110 AUCIUILINHE, COOTHECEHHBIX C
IUITaHUpyeMbIMH pe3yibTatamu ocBoeHus: OI1 BO.
B pesynprare M3ydeHus MUCHUILIMHBI OOYyYaloOLIUiics AODKEH 00JaiaTh CIeTyOIuMH
KOMIIETEHIIUSIMU MM UX YacTsAMH. KoMneTeHIMM 1 HHAMKATOPhl UX JAOCTHKEHUS IPUBE/ICHBI B

Tabymune 1.

JNEATEIbHOCTH B
IIPOBEACHUSA

obylacTh ~ MaTeMaTH4ecKoro
HAOJMIOJIEHUI, U3MEpPEHuH,

Tabnuna 1 — [lepeueHb KOMOETEHIINN U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpymnmna)

Ko n HaumeHnoBaunue

KOII N HAMMCHOBAHUC MHUKATOpA

KOMITETEHIINH KOMITETEHIIMH JOCTHKEHHS KOMIIETCHIIUN
OIIK-1 CnocobeH OIIK-1.3.1 3HaTh OCHOBBEI MATEMAaTHKH,
MPUMEHSITh (bU3HUKY, BBIYUCITUTENBHON TEXHUKU U
€CTECTBCHHOHAYYHBIC | IPOTPaMMHUPOBAHUS

U O0ILENH)KEHEPHBIE
3HAHMUSI, METO/IbI

OIIK-1.¥.1 ymeTs pemars cTaHAapTHBIE
npogeCCUOHANIbHBIC 3a/1a4H C

MaTEMaTUYECKOT O MIPUMEHEHHUEM €CTECTBEHHOHAYYHBIX U
Ob6menpodeccnonanbHbIe .

aHajansa u 00111e-NHKEHEPHBIX 3HAHUM, METOJIOB
KOMIIETEHIINHU

MOJICJIUPOBAHUS, MaTEMATHUYECKOTO aHAIN3a 1

TEOPETHYECKOTO 1 MOJICIIUPOBAHUS

skcnepuMenTtanbHoro | OIIK-1.B.1 BnageTs HaBbIKaMu

HCCJIEIOBaHUS B TEOPETHYECKOTO M KCIIEPUMEHTATHLHOTO

npodeccuoHaNbHOM HCCIIEN0BaHUA OOBEKTOB

EeSITENLHOCTHA poeCCHOHATBHON e TETHHOCTH

2. Mecro nucnuIuiHHbEL B cTpykType OI1
JuctunnuHa 6a3upyeTcs Ha OOIINX 3HAHUSAX U SPYIUIIH 00YYJaroIINXCS.
3HaHMs, TOJyYEHHBIC TPHW HW3YYCHWW MaTepuaia JIaHHOW JUCIUIUIMHBI, WMEIOT Kak
CaMOCTOSITENILHOE 3HAUYCHUE, TAK M UCIIONIB3YIOTCS MIPH U3YUYEHUH PYTUX AUCIHUILINH:
— DIIeKTPOHUKA,
— DJEeKTpOTEXHHUKA.

3. OO0BEM | TPYJTOEMKOCTh JUCIUILTAHBI
Jlanaple 00 00meM oO0beMe MUCIUILIMHBI, TPYIOEMKOCTH OTACIbHBIX BHJIOB y4eOHOM
paboTHI TTO TUCIUIUTHHE (M pactpeie]ICHHe 3TOW TPYJOEMKOCTH IO CeMeCTpaMm) MPeICTaBICHBI B
Tabaure 2.



Ta6mmma 2 — O6beM U TPYJT0EMKOCTh JUCITUTITUHBI

. TpyaoeMKocTh MO cemecTpam
Bun yueGHO# paboThI Bcero NoB N3
1 2 3 4

Oowan mpyooemKocmsp OUCUUNIUHBL, 7/ 252 4/ 144 3/ 108
3E/ (4ac)
U3 Hux uacoe npaKmuyecKkoi no020moeKu
AyoumopHule 3aHamus, BCEro 4ac. 68 34 34
B TOM YHCIIE:

nexkuuu (JI), (gac) 34 17 17

npakTuueckue/cemunapckue 3ansatus (113),

(dac)

nabopaTtopHbie paboTs (JIP), (uac) 34 17 17

KypcoBoii nmpoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac) 45 45
Camocmoamenvnan paboma, Bcero (dac) 139 110 29
Buo npomescymounon ammecmayuu:. 3ader, | Judad. OK3.,
madd. 3auer, sx3amen (3aget, Audd. 3au, Dk3.) 3ad., Huddod. 3au.,

OK3.,

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue TpyA0€MKOCTH JTUCHUILIMHEI 110 pa3eiaM 1 BUAAM 3aHATHMN.
Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabauna 3 — Pa3aensl, TeMbl AUCUUILINHBL, X TPYAOEMKOCTh

Pazgensl, TeMBI TUCITUTIIMHEI

Jlekiun
(dac)

113 (C3)
(dac)

JIP
(qac)

KIT/KP
(qac)

CP (uac)

Cemectp 2

Pazgen 1. dusnueckre 0CHOBEI KJIACCUUECKOHN U
PENATUBUCTCKON MEXaHUKH

Tema 1.1. Mmexannueckasi paboTa U SHeprus
Tema 1.2. KonebaHus 1 BOJHBI

Tema 1.3. dusnueckue OCHOBBI PEISITUBUCTCKON
MexaHuku. JneMmeHTel CTO

10

12

37

Paznien 2. OcHOBBI KiTacCHYECKON MOJIEKYISIPHOM
CTaTUCTHYECKOH (PU3MKK M TEPMOIUHAMUKI

Tewma 2.1. OCHOBBI KJIACCHYECKOH CTATHCTUYECKON
MOJIEKYJISPHOU (DU3HUKH

Tewma 2.2. OCHOBBI TEPMOAWHAMUKHU

19

Hroro B cemectpe:

17

17

39

Cemectp 3

Paznen 3. DnekTpudecTBO
Tema 3.1. DnexTpocTaTuKa B BAKYYME U BEILIECTBE
Tema 3.2. 3aKOHBI MOCTOSTHHOTO TOKA

Paznen 4. MarautHoe moJie

Tema 4.1. MaraurocTaTvka B BAKyyMe U BEILIECTBE
Tema 4.2. MarauroguHamMuka

Tema 4.3. DnexTpoMarHuTHAS WHIYKITHS

Tewma 4.4. YpaBaenuss MakcBeia

Pasnen 5. Ontuka
Tema 5.1. BoaHoBas onTuka
Tema 5.2. KBanrToBast orrruka




Paznen 6. KBanToBas MexaHuka u siiepHas pru3uka
Tema 6.1. Bomub! ne-bpoitnsa. YpaBaenue

[Ipenunrepa

Tema 6.2. AToM BoZiOpO/ia B KBAHTOBOM MEXaHUKE
Tema 6.3. KBaHTOBbIE CTAaTHCTHUKH. DJIEKTPOHBI B

KpHUCTa/LIax
Tema 6.4. OcHOBEI
DJieMEHTapHBIE YACTHIIBI

aTOMHOro  sAjapa.

Paznmen 7. Mepapxusi cTpyKTyp MaTepuu. DBOIIOIHS
Bceenennoit. [Tonsitre o mpobiieMax cCOBpeMEHHOM

¢u3NKU 1 acTpOPU3UKU

Tema 7.1. Uepapxust CTpyKTyp MaTepuu. DBOIIOLHUS
Bceenennoit. Ilonstne o mpobiemax COBPEMEHHOM

¢GbU3NKH 1 acTpoU3UKU

Htoro B cemectpe: 17 17 29

Hroro 34 0 34 0 139

[IpakTrueckas

IIOAroTOBKAa  3aKJIO4YacTCsad B  HCIOCPCACTBCHHOM  BBLIIIOJIHCHUUA

Oo0y4JalIUMUC  ONpPENETICHHbIX  TPYAOBBIX  (YHKUMH,  CBSI3aHHBIX ¢ Oyn;yuuei
npodeCcCHOHATIBHOMN 1€ TEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3esioB M TeM JICKITMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep pasnena

HazBanue u COACPIKaHUC PA3CJIOB U TCM JICKIHTUMOHHBIX 3aHATUH

1

@u3HYeCcKre OCHOBBI KJIACCUYECKON U PEIATUBUCTCKOMN
MEXaHUKHU

Tema 1.1. mexanuueckast paboTa U FHEPrust
Mexanuueckass pabota U MOLIHOCTb. KHHeTHUeckas »Heprus.
ITons cun. KoHcepBaTUBHBIE U AMCCUINIATUBHBIE CUJIBL. Y CIOBHE
NOTEHLMAJIBHOCTH TNOJSA CWJI. 3aMKHYTblE U HE3aMKHYTBIE
cucremsl. lloreHnmanbHasg sHeprus cuctemsl. CBA3b MEXITY
MOTEHLIMAJIbHON SHEPruel U MoJieM KOHCEPBAaTUBHBIX CHJI. 3aKOH
COXpaHEHHs MexaHuueckod osHepruu. CucreMbl €IUHUILL.
Kunernueckast sHEPrys Bpalaroerocst TBEPIOro Tena
Tema 1.2. Kone6anus 1 BOJIHBI
["apmonnuecknii 51 AHTapMOHNYECKHUN OCLUJLIATOP
(MaTeMaTU4YeCKUi MasTHUK, (U3MUECKUN MasTHHUK, KoyeOaHus
nox jedctBueM ympyroil cuibl). CrokeHue KoieOaHUi.
dusnyeckuit CMBICT CIEKTPAIBLHOTO pa3IoKEeHUs.
JuddepennmanbHoe  ypaBHeHHe KosiebaHuil.  CBOOOJHBIE,
3aryxaromue kosneOanus. BoiHykaeHHble koneOanus. Pezonanc.
Kunematnka BOJIHOBBIX MpoleccoB (IUIOCKHE U chepuueckue
BoJIHbI). BonHoBoe ypaBHeHue. [lpuHIMN cyneprno3uuu.
Oneprusi BoOJIHBL. [loTOK 5Hepruu. HTEHCHMBHOCTH BOJIHBI.
Crosiuast BonHa. 3BYK. OCHOBHBIE XapaKTEPUCTHKH 3BYKOBOM
BOJIHBL. D¢ dekt Jlomnepa 11t 3ByKOBBIX BOJIH.
Tema 1.3. ®usnueckue OCHOBBI PEIATUBUCTCKOM MEXaHMKH.




Onementsl CTO

[Tpuammn otHOCUTENbHOCTH ["anunest, mpeodpazoBanus ["amumes.
[Toctynatel CIielIMaIbHON TEOpUH OTHOCHUTEJIBHOCTH.
[IpeoOpazoBanust Jlopenua u ciuenctBus u3 HUX. OCHOBBI
PENATUBUCTCKOM MeXaHMKU. VHTepBan, €ro WHBapHAHTHOCTb.
PensituBucTCKMit HMMITYJIbC. OcHOBHOE ypaBHEHHUE
PESTUBUCTCKOU JUHAMUKHU. Kunernueckas SHEPrus
pensITUBUCTCKOM yacTuupl. CBsA3b Maccel M 3Hepruu. CBs3b
MEXIYy DSHEprued M HUMITYJIbCcOM 4acTuilbl. OCHOBHBIE HJIEU
00111l TeOpUH OTHOCUTEIBHOCTU

OCHOBBI KJTACCHYECKON MOJIEKYJISIPHON CTATUCTHYECKON (PU3UKU
¥ TEPMOJAUHAMUKHI
Tema  2.1. OcHOBBI KJIACCUYECKOU CTaTUCTUYECKON
MOJIEKYJISIPHOM (pr3HuKH
WneanbHblil ra3 (ypaBHEHHE COCTOSIHMSI, BHYTPEHHSS SHEprus,
TEIUIOEMKOCTH, ypaBHEHHE aaualaThl, padoTa MHpU pa3iIHuHBIX
npoiieccax,). Pacnpenenenuss Makcsemna. CKOpOCTH TEIIIOBOTO
JBUKEHUST MoJieKysl. CpeqHsiss KUHETUYEeCKas dHEprusi MOJIEKYJI.
OcCHOBHOE ypaBHEHHE KMHETHUECKON TEOPUH U/€aTbHBIX I'a30B.
Pacnipenenenne bonpnMana. SIBiieHHs nepeHoca, KWHETUYECKUE
SIBJICHUS.
Tema 2.2. OCHOBBI TEpPMOIMHAMUKH
TepmoauHaMuyeckue COCTOSIHMUA M mpouecchl.  [loHsTHe
byHKkuMu coctosiHusA. BHyTpenHss sHeprus. KoamuectBo
teroTel. PaGoTta Tena mpu u3MmeHeHuu ero odobema. I[lepmoe
Havalo TepMOAMHAMUKHU. TemmepaTypa W BHYTPEHHSS DHEPTHUS
Kak (pyHkuusa cocrostHus. Temnoemkocts. DHTponus. Bropoe u
TpeTbe Hauana TepMoauHaMuku. Teopembl Kaphno. 3akon
Bo3pacTaHus »HTponuu. Ilopsmoxk u Oecnopsiiok B HpUPOJE.
Tepmogunamuyeckne (QyHkuuu. @Das3oBble paBHOBECUS U
IPEBpAILCHHUS.

DIEKTPUUYECTBO

Tema 3.1. DnekTpocTaTrika B BAKYyM€ U BEILIECTBE

DJIEKTPOCTAaTUKA B BAKyyM€. 3aKOH COXPAHEHMS IEKTPUIECKOTO
3apsna. 3akoH Kynona. Cucremsl emunaun. [lpuHiun
cyneprno3uruu. CHCTeMbl 3apsOKEHHBIX YaCTHIl. DJIEKTPUICCKUN
munons. Pabora cunm snekTpocTaTHdeckoro mois. Teopema o
HUPKYJISIUU  BEKTOpa  HANpsHKEHHOCTH.  [lOTeHIManbHOCTh
ANEKTPOCTATUYECKOro Mojs. HampsikeHHOCTh M HOTEHLHAI
ANIEKTPOCTATUUECKOTO TIOJIsSl. CBA3b MEXJIy HUMH. Teopema
["aycca ns anekTpocTaTuyeckoro mnojis B Bakyyme. [Ipumenenue
TeopeMsbl ['aycca k pacuery nojei. DIeKTpOCTaTUKA B BEILIECTBE.
Tunber auanexktpukos. lonspuzanus audnekTpukoB. CBOOOIHBIC
U CBs3aHHBIE 3apsaAbl. Jludnekrpuyeckass BOCHPHUHUMYHBOCTD.
JusnexTpuueckass MPOHUIAEMOCTh. DJIEKTPUUYECKOE CMELIEHUE




(uanykuus). Teopema [Maycca ayis 37EKTpUUYECKOTO IO B
IUDJIEKTpUKE.  YCIOBUS  Ha  TIpaHULE  pa3fena  JIByX
JURIIEKTpUKOB. [losie BHYTpH NPOBOJHUKA U Y €r0 IOBEPXHOCTH.
OOmrast 3aaua MEKTPOCTATHKH. DJIEKTPOEMKOCTh MPOBOIHUKA.
Konnencaropel. DHeprusi CUCTEMBl 3JIEKTPUYECKUX 3aps/IOB.
OHeprust 3apspKeHHOro npoBogHMKa. OOBeMHas IUIOTHOCTb
SHEPIUH IEKTPUYECKOTO MOJISL.

Tema 3.2. 3aKOHBI IOCTOSIHHOTO TOKA

VYcnoBus CyliecTBOBaHUS 3JEKTPUUYECKOTO TOKa. YpaBHEHUE
HENPEPBIBHOCTH. DJIEKTPOJBIKYIIAas cuia. HemoTeHaabHOCTh
noJii CTOpoHHMX cwil. 3akoHsl Oma wu JDxoynsa-JleHua B
UHTETpaTbHOH W auddepenimmansHol  ¢opmax. Pacuer
Pa3BETBIICHHBIX NEKTPHUUECKUX Lenen

MaruuTHO€ nosie
Tema 4.1. MaruuTocTtaTuka B BAKYyMe U BEILIIECTBE
MarautHoe TMoJie CTallMOHAPHBIX TOKOB. MarHmroctaTuka B
Beuiectse. HamarunuenHocts. MosekysspHble TOKM. MarHuTHast
BOCITPUUMYHUBOCT. MaruurtHas MIPOHULIAEMOCTb.
HanpspoxkeHHocTh MarduTHOTO TIOJIA. JnamaraeTuku,
napamMarHeTuky, ¢eppoMarHeTuku. Teopema O UUPKYISIHA
BEKTOpAa HANPSDKEHHOCTH MAarHUTHOTO Mo (MHTErpajbHas |
muddepenmanbHas  QopMbl). YCIOBHS Ha TpaHULE JABYX
MarHeTUKOB
Tema 4.2. MaruutoguHaMuKa
JIBukeHure 3apsDKeHHBIX 4YacTHll B MarHuTHoM mone. Cuna

Awmrmepa

Tema 4.3. DaexTpoMarHuTHas HHIYKIHS

3akon  dapages. [IpaBuno  Jlenma. CaMOouHIyKIIHS.
NHIyKTUBHOCTS. B3anmuas AHAYKLUA. B3anmnuas

UHAYKTUBHOCTb. OOBEMHAs IUIOTHOCTb 3HEPTUM MarHUTHOTO
T0JIS

Tema 4.4. YpaBHenus Makcsesuia

BuxpeBoe oanexrpuueckoe mnose. Tok cmemeHnus. Cucrema
ypaBHeHuld MakcBemna. MarepuanbHble ypaBHeHUs. BoiaHoBoe
ypaBHeHUe. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH

Onrtuka

Tema 5.1. BonHoBas ontuka

Otpaxkenue u npejomieHune ceera. ONTHUECKOE M300paskeHHe.
[Mpuamun ®depma. HuTepdepenmus cBera. KorepeHTHOCTh H
MOHOXpoMaTuyHOCTh. [Iudpakuus cera. [lpunnun Iroiirexca-
Openensa. Meron 30 Openens. Hudpakuuss Opaynrodepa Ha
menu U audpakionHon pemerke. ['omorpaduu. EctecTBeHHbIN
Y TOJIApU30BaHHbIA cBeT. 3akoH Mamtoca. [lonsipuzanms cBeta
NpyU OTPAXEHUM W TperoMieHuH. 3akoH bprocrepa. JIBoitHoe
nydenpenomiienue. HopmanbHass M aHOMalibHas JAHMCHEPCHUS.




dazoBast u rpynmnoBas ckopocTH. Popmyna Panes. DineMeHTHI
@ypbe - ONTUKU

Tema 5.2. KBanToBas onruka

TennoBoe uznydyenue ten. 3akoH Kupxroda. 3akoHbl U3IydeHUs
abcomoTHO uepHoro tena. KBanToBasi rumote3a u ¢dopmyina
ITnanka. KBanroBas ontuka. ®otosddekr, onbirel CToNIETOBA.
®otonsl. [laBinenue cBera. KoprycKyJsipHO-BOJHOBOM yaanu3m
11 ceeta. Dddext Komnrona

KBanToBast MexaHuka u sjepHasi pu3uKa
Tema 6.1. Bonnsl ne-bpoitns. Ypasuenue lpenunrepa
KopnyckynsipHO-BOIHOBOM JIyanu3M MHKpodacTul. [‘unoresa
ne-bpoia. @a3zoBasi U rpynroBasi CKOPOCTH BOJIH Je-bpoiis.
Cratuctudeckoe HUCTOJIKOBaHUE BOJH Ac bpoiud. IlpuHumn
HeomnpeneneHHocTH [eifsenOepra. BomHoBas ¢dyHkius, ee
OCHOBHbIE  cBoiicTBa. Omepartopbl (PU3MUECKUX  BEIUYHH.
Bpemennoe u  cranumonapHoe ypaBHeHue Illpenunrepa,
KBaHTOBblE COCTOSHUS. KBaHTOBbIE YypaBHEHHS JBUKCHUS.
CBobOoxnas yactuma. Yactuma B OECKOHEYHOW MOTEHIIUAILHON
ame. KsantoBbli ocuwuratop. HyineBass sHeprusi, HyleBble
kosnebanus. IIpoxokaeHne 4dYacTHIBl Yepe3 IMOTCHUIUAIbHBINA
6aprep. TyHHeIbHBIN Y deKT
Tema 6.2. AToM BOAOpOJa B KBAaHTOBOW MEXAHUKE
Teopus bopa. Onbitel @panka m I'epma. AToM Bomopona B
KBaHTOBOM MexaHuke. KBanroBele umcna. [IpmHnun Ilaymm.
OObsicHeHHEe TepuoAnYecKoil cucrembl anemeHtoB J[. .
MenpneneeBa. DHEPreTUUECKH CIEKTP aTOMOB W  MOJIEKYJL.
IIpupona xumMuueckon cBsi3u. VIHOyIIMpOBaHHBIE U CIIOHTAHHBIE
MEePEXO/bI. Koaddurmentsr DWHIIITEeHHA. CaoiicTBa
WHIYLUUPOBAHHOTO  M3iy4deHMs. VIHBepcHas  3acCEJIEHHOCTb
ypoBHeH. Ycunenue usnyuenus. [Ipunnun padotsl nazepa. Tumnsl
na3epoB. CBOMCTBA JIA3€pPHOTO U3JIy4YCHHUS.
Tema 6.3. KBaHTOBBIE CTATUCTUKHU. DJIIEKTPOHBI B KPUCTAIIIAX
Knaccuueckaa craructuka Makcsenna-boneiMana. KBaHToBBIE
cratuctukn @epmu-/lupaka u boze-DiiHmTeitna. CpaBHEHHE
paznuuHbBIX cratuctuk. Pacnpenenenune Pepmu-/lupaka s
AJIIEKTPOHHOIO Ta3a. DJIEKTPOHBI B Kpuctauiax. DHeprus depmu,
BBIDOKJCHHBII M HEBBIPOXKJCHHBIA  JJEKTPOHHBIM  Tras.
ONEKTPOHHAs TEIJIOEMKOCTh. TeNI0eMKOCTh KPHUCTaINYECKOU
pemerku. Knaccuueckast Teopusi, Teopust DiiHmreiiHa u [lebas.
@®oHoHbl. OCHOBBI 30HHOM TeopuH TBepAoro Tena. Ilornomenue
CBETA.
Tema 6.4. OcHOBbl (U3MKH ATOMHOTO Spa. DieMEHTapHbIE
YaCTHILIBI
Crtpoenune aromubix siaep. Hykmonsl. Jlepext maccel u sHeprust
CBSI3M sipa. PaanoakTUBHOCTh. DJE€MEHTapHble 4YacTHIbl. Mx




KIacCU(pUKallMsg ¥ B3aUMHas MPEBpaIlaeMocThb. YeTelpe THIa
(dbyHIaMeHTaIBHBIX B3auMojieicTBril. KBapku

Uepapxus crpyktyp marepuu. DBosonus Beenennoit. [lonstue
0 MpobJIeMax COBPEMEHHOM (U3HKHU U aCTPODU3UKH

Tema 7.1. Uepapxus cTpyKTyp MaTepuu. IBoJionus BeeneHnoi.

[TonsTre o nmpobiaemax coBpeMeHHOUM PU3UKU U acTpOPU3UKU

Hepapxust ctpyktyp marepun. Kocmomorunyeckue ypaBHEHHS.

Opomrorust Beenennoit. PenmkroBoe wm3nmydenue. [loHsiTne 00

OCHOBHBIX IpO0OJieMax COBPEMEHHOW (DM3MKH W acTpo(U3MKH.

dusnueckas KapTHHA MUPa Kak (puiocodckas KaTeropus

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS

Tembl IpakKTUUECKUX 3aHATHI U UX TPYJTOEMKOCTb IPUBE/IEHBI B TAOJIULIE S.

Tabmuua 5 — [IpakTuyeckue 3aHATHs U UX TPYLOEMKOCTb

M3 Hux Ne
Ne | Tewmsl npaktudeckux | @opmel IpakTU4ecKuX | TpyloeMKOCTb, |MPAKTHYECKOM |pasnena
/11 3aHSATUN 3aHSATUN (gac) MMOATOTOBKH, | THUCITHIT
(gac) JIUHBI
VY4eOHBIM MJIaHOM HE MPEAYCMOTPEHO
Bcero ‘ ‘ |
4.4. JlabopaTtopHble 3aHATUS
Tembl 1ab0opaTOPHBIX 3aHATUHN U UX TPYAOEMKOCTh IPUBEACHBI B TabOmMIIE .
Tabauna 6 — JlabopaTtopHble 3aHITHS U UX TPYJIOEMKOCTh
N3 Hux No
Ne HaumenoBanue nabopatopHbIx paboT TpyJOEMKOCTE, | MPAKTHHECKOH | pasieiia
/1 (dac) IMOATOTOBKH, | DUCIIHAI
(gac) JIMHBI
Cemectp 1
0 BBomHOE  3aHATHE MO  BUPTYAIbHOMY 1
KOMIUIEKCY J1a00paTopHbIX paboT « DU3UKOH»
1 | CBoOoHBIE MEXaHHUYECKHE KOTeOaHusl. 4 1
2 | 3aKoHBI TEUEHUS UACABHOM KUIKOCTH. 4 1
3 | Yopyrue u Heynpyrue coyiapeHusl. 4 1
4 | Agnabatudeckuii mporecc. 2 2
5 Cratuctuueckue 3aKOHOMEPHOCTH B 5 9
HJICATLHOM rase.
Cemectp 2
6 | Ilenmu mOCTOSHHOIO TOKA.
7 [TepexoTHBIC MPOIIECCHI B IETISIX TOCTOSTHHOTO 3
TOKa C KOHJICHCATOPOM.
8 OnpeneneHre yaeabHOTO 3apsga YaCTHUIIGI 5 3
METOJIOM OTKJIOHEHHUS B MATHUTHOM TIOJI€.
9 | MaruautHoOe nosie. 2 4
10 | Boinyxaennsie konebanusi B RLC-koHTYype. 2 4
11 | DnekTpoMarHuTHas WHIYKIUS 2 4
12 | OmeiT FOHra. Oneitr HetotoHa. 3 B




13 | Buewnnii porosddexr 2 5
Bcero 34
4.5. BpINIOTHEHUE KyPCOBOTO MPOEKTa/ KypCOBOM pabOTHI
VY4eOHBIM [JITaHOM HE MPEAYCMOTPEHO
4.6. CamocrodarenbHas paboTa 00y4aroUIXCs
Bunsl camocTosiTennsHON paObOThI M €€ TPYIOEMKOCTh IPUBEICHBI B TAOIHIIE 7.
Tabmuua 7 — Buasl caMoCcTOsITeNIbHON pabOTHI M €€ TPYIOEMKOCTb
Bua camocrositensHOM paboThI B‘CIZEO’ Cemectp 2, yac Cemectp 3, uac
1 2 3 4
W3ydeHne TeoOpeTUIecKOro Marepuasia 83 70 13
qucuuraael (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka K TEKyIIEeMy KOHTPOJIIO 8 20 8
ycneBaemoctu (TKY)
Homamnee 3amganue (13)
KonTponbubie pabotsl 3a04HiKOB (KP3)
[ToaroToBKa K MPOMEKYTOTHOMH 28 20 8
artecrauuu (ITA)
Beero: | 139 110 29

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSITENTEHON PabOThI 00YUaOIMIUXCS TT0 AUCIIUTUIMHE (MOIYJTIO)
Y4eOHO-MeTOInYeCKHe MaTepuallbl JUIsl CaMOCTOSITENbHOW paboThl 00ydaromuxcs yKa3aHbl B

TL.11. pa3enoB 6-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX W3AHUN
[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX M3/1aHUH MpHBeieH B Tabaule 8.

Tabmuua 8— [lepeyeHp MevyaTHBIX U JIEKTPOHHBIX YUEOHBIX M3TaHUI

Kommaecto 9K3CMILUIAIPOB B

HIudp/ oubmoTeke
URL azpec bubnuorpaduueckas ccpiika (KpOME 2ICKTPOHHBIX
9K3EMIUISIPOB)
https://znanium.ru/catalog/ | Kpamapos, C. O. ®usuka. Teopust u | -
product/1816902 npakTHKa : yaeOHoe mocobue / mos
Pexum JOCTyTa: st | pen. C.O. KpamapoBa. — 2-e u3f.,
ABTOPU30BAaHHBIX nor. u nepepad. — Mocksa : PUOP :
II0JTb30BaTEIICH. NH®PA-M, 2022. — 380 c.

https://znanium.com/catalog/ | Ky3suenos, C. 1. ®usuka. BoaHoBast
product/2120774 onrtuka. KBanToBas npupoaa

Pexxum goctyna: st W3JIy4YeHHS. DIIEMEHThl aTOMHOUN 1
aBTOPU30BAaHHBIX sIepHOM (PU3HKY : yaeOHOe mocooune



https://znanium.ru/catalog/product/1816902
https://znanium.ru/catalog/product/1816902
https://znanium.com/catalog/product/2120774
https://znanium.com/catalog/product/2120774

MOJIb30BaTENeH / C.1. Ky3nuenos, A.M. Jlunep. — 3-

e u3., nepepad. u gon. — Mockaa :

By3oBckwuii yuebnuk : UHOPA-M,

2024, — 212 c.
https://znanium.ru/catalog/ | Kpamapos, C. O. ®usuka. Teopust u | -
product/1816902 npakTHKa : yuyebHoe mocobue / mos
Pexxum goctyna: st pen. C.O. KpamapoBa. — 2-¢ u3.,
ABTOPH30BAHHBIX nor. u nepepad. — Mocksa : PUOP :
MOJIb30BaTelIei NH®PA-M, 2022. — 380 c.
https://znanium.com/catalog/ | ITasnos, C. B. O6mas ¢usuka: -
product/2126629 cOOpHUK 3aj1a4 : yueOHOe mocooue /
Pexxum nocryna: st C.B. ITaBnos, JI.A. Ckunerposa ;
aBTOPU30BAHHBIX nox pea. C.B. IlaBnoBa. — Mockaa :
1OJIb30BaTelIeH NH®PA-M, 2023. — 319c.

7. IlepeyeHb AIMEKTPOHHBIX 0OPA30BATEIBHBIX PECYPCOB
MH(}OPMaLMOHHO-TEIIEKOMMYHHUKAITUOHHOM ceTn « IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcos MH(pOpPMaLOHHO-
TEJIEeKOMMYHUKAIIMOHHONW ceTu «UWHTepHeT», HEOOXOAMMBIX MJii OCBOCHHUS JUCIHUILIAHBI
npuBezieH B Tabnuue 9.

Tabmuia 9 — IlepedyeHb SICKTPOHHBIX O00pPA30BATENBHBIX PECYPCOB HH(DOPMALMOHHO-
TEJEKOMMYHUKAMOHHOU cetu «MHTepHEeT»
URL anpec HaumenoBanue
https://www.intuit.ru/ | Hannonansssiit Otkpeiteiii YauBepcurer "MHTYUT"
http://lib.quap.ru/ bubmuorexa 'Y AIT
http://pro.quap.ru/ Jlnunsiii kadbunet ['Y AIT
http://Ims.quap.ru/ Cucrema aucTaHIMOHHOTO oOpazoBanus ['Y ALl
https://znanium.com/ | DnekTpoHHO-OMONIMOTEYHAsE cUCTeMa Znanium
https://urait.ru/ O6pasoBarenbHas wiathopma KOpaiit

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyenp mporpaMMHOr0 o0OecHeueHHs,, HCIOJIb3yEMOI0 MpH OCYLIECTBICHUU
00pa30BaTeNILHOrO MpoIecca MO0 AUCLUIINHE.
[lepedeHp UCONB3yeMOro MPOrpaMMHOro odecrieueHus npejacranieH B Tadbuuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne n/mt HaumenoBanue
1 «Du3koH» - BUpTyanbHblil KOMIIEKC JIaOOPaTOPHBIX padoT B 2 yacTsaX
8.2. [lepeuenn HMH(}OPMALIOHHO-CIIPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu

OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTHHE
[Tepeuens WCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTaBICH B
Tabimue 11.

Ta6mmma 11— [lepeyersr nHOOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne /1 HanmenoBanue

He npenycmotpeno



https://znanium.ru/catalog/product/1816902
https://znanium.ru/catalog/product/1816902
https://znanium.com/catalog/product/2126629
https://znanium.com/catalog/product/2126629
https://www.intuit.ru/
http://lib.guap.ru/
http://pro.guap.ru/
http://lms.guap.ru/
https://znanium.com/
https://urait.ru/

9. MarepuanbHO-TeXHUYECKas 0aza
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa30BaTENBFHOTO MpoIiecca Mo AUCLUIIMHE, TPEACTaBIeH B Tabuuiel 2.

Tabmuua 12 — CoctaB MaTepuaIbHO-TEXHHUYECKON 0a3bl

No HanmenoBanue coctaBHOM 4acTu Howmep ayautopuun
n/n MaTepHaTbHO-TEXHUUECKOU 0a3bl (pu HEOOXOAMMOCTH)
1 ®ounp ayautopuit U® I'VAII s npoBeneHust JIGKITMOHHBIX U
MIPAKTUYECKHUX (CEeMHHAPCKUX) 3aHITHIHA
2 | JJaboparopust GU3UKH U AINEKTPOTEXHUKH 205
3 Ha60paT0prH MIPUKIIATHOM MaTeMaTHUKU U MHPOPMAILIMOHHBIX 206
TEXHOJIOTUI
4 | TlomenieHus Uit OpraHU3alliu CaMOCTOSTETILHOM paboThI 111

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAINH
10.1. CoctaB OLEHOYHBIX CPEACTBAJI MPOBEIACHHS MPOMEKYTOUHOW AaTTeCcTalluu
00y4JaromuXcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CocraB OlIEHOYHBIX CPEACTB ISl IIPOBEICHHS IPOMEKYTOYHOHN aTTeCTaAIluU

Bua npoMexyTo4HOM arTecTaluu [IepedyeHb OLICHOUHBIX CPEACTB
Crncok BOPOCOB K 9K3aMEHY;
DK3amMeH
TecTsl.
JuddepeHurpoBaHHbIi 3a4€T (Clucok BONpocos;
p P TecTsl.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIINI OOYyYaloMMHCS TPUMEHSETCST 5S-0ajuibHasi MIKajla OIEeHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIINH, KoTopasi mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCs
100-6annpHast ~ mKajla ~ MOXIYJILHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu oLieHKH YpOBHS CPOPMHUPOBAHHOCTH KOMIETEHIIUH

Or11eHKa KOMITETEHITUH

Xapaxrepructuka chOpMUPOBAHHBIX KOMIIETEHIINI
5-0ayutbHas mIKana P p (opmpo

OO6yuaromuiicst:

— r1y0OKO U BCECTOPOHHE YCBOUJ MPOTPaAMMHBIN MaTepua,

— YBEPEHHO, JJOTUYHO, [TOCJIEI0BATEILHO U TPAMOTHO €r0 U3J1araer;

— OMHUpasiCh HAa 3HAHWUSI OCHOBHOW W JIOMOJIHUTEIBHOW JIUTEpaTypHl,
«OTJIMIHO» TECHO CBSI3BIBAET YCBOCHHBIC HAYYHBIC TOJOXKECHHS C MPAKTUYECKON
«3a4TEHO JeSATEeIbHOCTBIO HAIIPaBJICHUS;

— yMes0 000CHOBBIBAET M apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeNaeT BBIBOILI U 0000IIEHUS

— CBOOOJTHO BJIQJIEET CUCTEMOM CIEIUATU3UPOBAHHBIX MTOHATHM.

— npaBuwibHO BRIMOIHWI OT 90% 10 100% TecToBbIX 3aJaHUM.

OOyyarommiics:

— TBEPAO YCBOWJI MPOTrPAMMHBIN MaTepHall, TPaMOTHO U IO CYIIECTBY
W3JIaraeT €ro, OMMPasCh Ha 3HAHUS OCHOBHOW JTUTEPATYPHI,

— HE JIONYCKAET CYyIIECTBEHHBIX HETOUHOCTEH;

— YBSI3BIBAET YCBOEHHBIE 3HAHHUS C MPAKTUYECKOM JeATEIbHOCTHIO
HanpaBJICHUS,

— apryMEHTUPYET Hay4YHBIE TTOJIOKECHHUS;

— JIeJaeT BBIBOJBI U 0000IIEHHMS;

— BJIAJICET CUCTEMON CelMalIn3uPOBAaHHBIX ITOHSTHH,

«XOpOoLIO»
GavTCHO»




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTeprcTrka c(hopMUPOBAHHBIX KOMITCTCHITHIA

— npaBWIbHO BBIMOIHWI OT 70% 10 89% TECTOBBIX 3a/]aHUIA.

«YOOBJICTBOPUTCIIEHO»
(GavTCHO»

— 00y4YarOIIUIiCS YCBOMII TOJIBKO OCHOBHOM MPOTPaMMHBIA MaTepHal,
M0 CYIIECTBY M3JIaraeT €ro, ONupascCh Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPaTYPHL;

— JIOITyCKaeT HECYIIECTBECHHBIC OIMOKN U HETOYHOCTH;

— HCIIBITHIBACT 3aTPYJHCHHUS B IMPAKTHUYECKOM TPUMCHCHUU 3HAHUH
HaIpaBJICHUS;

— c11abo apryMEeHTHPYET HAayJHBIC MTOJI0KCHHUS,

— 3aTpyaHseTCS B (POPMYJIMPOBAHUHU BBIBOJIOB M 0000IICHUH;

— YaCTUYHO BJIAJICET CUCTEMOM CICIUATM3UPOBAHHBIX IMOHITUH.

— IPaBUJILHO BBIMOIHII OT 51% 110 69% TecTOBBIX 3a/1aHUA.

«HEYIOBJIETBOPUTEIIEHO
«HE 3aUTCHO»

— o0yJaromuiicss He YCBOWI 3HAYUTEILHOM YaCcTH IPOTPAMMHOIO
MaTepuala,

— JIOTyCKAeT  CYNIECTBCHHbIC  OIMMOKM W  HETOYHOCTH  TIPU
paccMOTpEeHHH MPOOJIEM B KOHKPETHOM HAIPABIICHUH;

— UCTIBITBIBACT TPYAHOCTH B MPAKTUYCCKOM IMPUMCHCHHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHUS,

— He popMyIHpPYET BHIBOJOB U 00OOIICHHIA.

— IPaBUJILHO BBIMOJIHII MeHEe 51% TeCTOBBIX 3aJIaHUM.

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHbIE MaTEPHAIIBI.
Bomnpocsr (3amaun) nmst sKk3ameHa mpeicTaBlieHbl B Taonmie 15.

Tabnuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne /1t

Kon

IIepeuens BompocoB (3adau) JAJIs SK3aMeHa
P p ( a1 )H HHJAUKATOopa

YrnoBas CKOPOCTD U YI'TIOBOC YCKOPCHHE. Hx HaITpaBJICHUA U

1 €IMHHULIBI U3MEpPEHUS. B3auMOCBA3b JIMHENHBIX U YTIIOBBIX OIIK-1.¥.1

BCJIMYHH CKOPOCTHU U YCKOPCHMU.

ITepBsIii 3ak0H Hpr0TOHA - 3aK0H MHEepUUH. MIHEpIManbHbIe
cucreMsl orcyéra. Macca tena. MartepuaibHas TOYKa U
CUCTEMBI MaTEpHAIIBHBIX TOYEK U Tel. MMmmyisc
MaTepuaabHOM TOYKH U CUCTEMBI MAaTEPUAIIBHBIX TOYEK. LleHTp
nHepuuu. MomeHT nmnyiabsca. Cuiia 1 MOMEHT CHJIBI.
EquHuiel MX u3MepeHus.

OIIK-1.V.1

Pabota cwbl, enuaMIB €€ n3mMepenns. KoncepBaTuBHbBIE

3 cuibl. CpeHsis 1 MTHOBEHHAs! MOIIIHOCTHU, €MHUIIBI UX OIIK-1.3.1

H3MEPEHUSL.

ITorenunanpHas 3Heprus @opMyJibl IOTEHIMAIBLHOW SHEPTUU
B I10JI€ CWJI TATOTEHUs U ynpyroctu. Kunernueckas sHeprusi.
@opMyJbl KHHETUYECKOM SHEPTUU AJIs NOCTYyNaTeIbHOIO U
BpAIllaTeIbHOIO JBUKEHHUSL.

OIIK-1.V.1

ITorenuumaneHoe nosue cuil. IloHsATHE 0 rpageHTe CKaISIPHOU
¢bynkuu. CBs3b CUIIBI U TOTEHIUAIBHON SHEPIUU. 3aMKHYThIE
MEXaHUYECKHUE CUCTEMBI, 3aKOH COXPAHEHUSI MEXaHUYECKOU
sHepruu. BeuHslil ABUraTe s MEPBOro poja

OIIK-1.B.1

3aKOH COXpaHEHMs UMITYJIbCA B 3aMKHYTON MEXaHUYECKOU

6 cucteme 7 3aKOH COXpaHEHUs MOMEHTA UMITYJIbCa B OIIK-1.B.1

Mexannyeckoii cucreme. OCHOBHOU 3aKOH TUHAMHUKHU




BpamIaTCJIbHOI0 ABUIKCHUS.

Kunernueckas SHEPI'Y Bpalllarolerocs Tea. Kunernueckas
OHCPIUsA TCJIa IIPpU €ro KAa4YCHUMH.

OIIK-1.V.1

[Tpuniun otHocutensHocTu ['anunes. OnbiT MaiikenbcoHa-
Mapnu u noctynatsl DiiHmrTeiHa. [IpeodpazoBanus JlopeHia.
PenstuBucTcKOe N3MEHEHHE JIJTUH U TIPOMEKYTKOB BPEMEHHU.
PesisITUBHCTCKHM 3aKOH CIIOKEHHSI CKOPOCTEH

OIIK-1.V.1

PenstuBuctckas aunamuka. [lonnas sHeprusi, SHEprust MOKos
Y KUHETHUYECKUE YHEPTUU B TEOPUH OTHOCUTEIIBHOCTH.
B3anmocBsI3b MEX 1y Maccoil M SHEPTHUEH.

OIIK-1.3.1

10

[TonsTre konedbanus u BoJHBL. [IpuMepbl KoneOaHUi.
Konebanus nepuoanueckye U HeMepuoInIECcKue.
I"apmonnueckue konebanusi. Kunemaruueckas hopmyna
TapMOHHYECKUX KOJIeOaHH. AMIUIUTYa, 4acTOTa, ePHOT
KoseOaHuil. EnuHuIe uaMepenus 3tux ennyuH. Paza
KoseOaHuil (monHast U HavyanbHast). EquHUIBI n13MepeHus
¢a3pl. BekTopHOe npecTaBiIeHne rapMOHUYECKIX KOJICOaHUH.

OIIK-1.B.1

11

CKOpOCTb U YCKOpEHHE ITPU FAPMOHUYECKUX KOJIeOaHUSIX.
MakcumanbHble 3Ha4EHHSI CKOPOCTH U YCKOPEHMS B
KosiebarenbHOM rporuecce. Da3oBble CABUTH MEXKTY
CKOPOCTBK), YCKOPEHHEM U CMEILIEHUEM.

OIIK-1.3.1

12

Ynopyrue u kBazuynpyrue cuisl. uddepenunanpHoe
ypaBHEHHE COOCTBEHHBIX KoyieOanuii. [lepuon u wactora
coOcTBeHHBIX Kosiebanuii. [leproa cOOCTBEHHBIX KOJICOaHUIM
MPYKUHHOTO MasTHUKA, 3aBUCUMOCTb ITEPHOJIa OT MacChl Tella
1 K03 bUIIMEHTA KECTKOCTU MPYKUHBL.

OIIK-1.V.1

13

DOHeprusi rapMOHUYECKHX KoJieOaHHi, ee CBA3b ¢ Maccoii Tena,
4acTOTOW M aMIUINTYy 101 Konebanuil. CoxpaHeHHe SHEPTUU B
KosebarenbHOM Inpoliecce. YactoTa konebaHui
ITOTEHIIMATIbHON ¥ KHHETUYECKON YJHEPTUU

OIIK-1.V.1

14

JuddepennnanbHoe ypaBHEHHE CBOOOIHBIX (3aTyXaIOUINX)
KoJe0aHui, 3aBUCUMOCTb UX aMILJIUTY/bl OT BPEMEHHU.
Jlorapudmuueckuit JeKkpeMeHT KoneOaHui, ero CBsA3b C
Kod(ppuimeHToM 3aTyxaHus U 4actoTou. Yactora cBOOOIHBIX
Kose0aHui

OIIK-1.3.1

15

JuddepennnanbHoe ypaBHEHNE BBIHYKIEHHBIX
MEXaHUYECKUX KOoeOaHu, 3aBUCMOCTb UX aMIUIUTY/IbI OT
9aCTOTHI BEIHYKIAIOICH CHIIBL. SIBJICHHE pe30HaHCca.
Jlo6pOTHOCTH KOJIEOATENBHOM CUCTEMBI, €€ CBA3b C
Jorapu(MUIECKUM JEKPEMEHTOM KosieOanuii. XapakTep
PE30HAHCHBIX KPUBBIX MTPU PA3HBIX JOOPOTHOCTSAX KOJIEOaAHHH.
SIBiieHUs pe30HAHCA B TEXHUYECKHX CHCTEMaX.

OIIK-1.B.1

16

Crnoxenue TapMOHHUYCCKUX koyieOanuii. [Tousrue
KOTCPCHTHOCTH. BeKTOpHOC CJIOKCHNEC KOI'CPCHTHBIX
TapMOHHUYCCKUX KoJieOaHMit OIHOI'0 HAIlpaBJICHUSA
3aBHCHUMOCTh AMIIIUTY bl CYMMApPHOTO KOJIeOaHUs OT
Pa3HOCTHU (1)8.3 CKJIaAbIBAOIIIUXCS KOJICOaHMIA.

OIIK-1.3.1

17

CrnoxeHne IByX B3aMMHO HEPIEHANKYJIPHBIX KOT€PEHTHBIX
kosnebanuid. @urypsl Jluccaxy.

OIIK-1.V.1

18

Pacnpoctpanenue BoJiH B ynpyroii cpene. [IpononbHbie 1
norepeyHsle BOIHBI. [uddepeHnnanbHoe ypaBHEHUE MIII0CKOM
BOoJIHBL. DpoHT BoJHBEI. KnuHemMaTnyeckas Gopmyiia miockoin u

OIIK-1.V.1




ceprueckoil rapMOHUYECKUX BOJIH. AMIUTUTYA U ¢a3a
BOJIHBI.

19

OcCHOBHBIE MOJIOKEHUST MOJIEKYJISIPHO-KUHETUYECKON TEOpUU
MKT. PaBHOBecHBIE cOCTOSIHUS U TTporiecchl. VX rpaduueckoe
nzoopaxenue. [lonsTre naeanbHOro ra3a. ONbITHBIE 3aKOHBI
WJIeaJIbHOTO Ta3a. YpaBHeHue Menpeneena - Kiianelipona.

OIIK-1.3.1

20

[TonsaTue o uncie creneHe cBo0ObI MOJIEKYJI. 3aKOH
BonbiimMana o paBHOMEPHOM pacipeesIeHUN YHEPTHH 110
CTeneHsIM cBO00 bl MoJieKyJl. CpeHsis SHEPTUsl Xa0THYECKOTO
JBUKeHHs] MOJieKyJ. [IoHsiTHE 0 BHYTpEHHEH SHEPruu.

OIIK-1.3.1

21

Ckopoctu Monekyi. [Tonstue o GyHKIMU pactpeaeaeHus.
3akoH MakcBesuia 171 paclpeieNeHus: MOJIEKyJI HeaabHOro
rasa 1o ckopoctsiM. HauseposiTHelmas, cpeasss
apupMeTHyecKas U CpeHss KBaJpaTudHas CKOPOCTH
MOJIEKYJI.

OIIK-1.V.1

22

Uuciio CTOJIKHOBEHUH U CPEIIHSSI IJTMHA CBOOOIHOTO IIpodera
Mosiekyil. [TonsiTue 0 Bakyyme.

OIIK-1.3.1

23

Cucrema yacTull B nojie BHEIIHUX cujl. bapomerpuyeckas
dopmyia. Pacipenenenue bospnmMana.

OIIK-1.3.1

24

Mexanunueckas pabota u Temora. Pabora raza npu
M3MEHEHUU ero odbema. P-V auarpammsl.

OIIK-1.3.1

25

[TepBoe Hauano TepMoguHaMUKu. TemioeMKocTh (ToJIHas,
MoOJIIpHasi, yAelbHas). Y HUBepcallbHas ra30Basi IOCTOSHHAS U
e¢ hU3MYECKU CMBICI

OIIK-1.3.1

26

[TpumMeHeHMe epBOro Havajaa K H30XOpUYECKOMY,
n300apHOMY, H30TEPMUYIECKOMY U aTHabaTHIECKOMY
nporeccam. ['paduku npoueccos. MonspHast TEIIOEMKOCTb B
nporeccax. Pabota B mporeccax.

OIIK-1.V.1

27

Makpo- 1 MUKpococTosiHus. TepMoauHaMUYecKas
BeposiTHOCTH. [lonsiTHe 00 HTpOnMU. BTOpoe Hauano
TEPMOJMHAMUKH.

OIIK-1.V.1

28

[TonsiTue 0 KpyroBom mporiecce-nukie. TemnoBas MalnHa.
Beunsliit agurarens BToporo poza. [lpumenenue BToporo
Hayvana K ujeanbHoi TeruioBoi Mamune. K11/ uneanbHoi
teroBoil mammHbl. [{ukn Kapuo u ero KIIJ[ qyist uneansaoro
rasa.

OIIK-1.V.1

29

VYpaBuenue Ban-nep-Baanbca. [lonpaBka Ha cOOCTBEHHBIN
00bEM MOJIEKYJ. YUeT NPUTSHKEHUS] MOJIEKYJI.
OKcnepuMeHTalIbHbIE H30TeEpMbI. Kputnueckas temneparypa.
[IepechIlieHHBIN Tap U MEeperpeTast ) KUIKOCTb.

OIIK-1.3.1

30

DneKTpUYECKUE 3apsabl, UX CBOMCTBA, EAMHUIIBI H3MEPEHHUS
3apszia. 3aKOH COXPaHEHUs 3apsaa B 3aMKHYTOH CUCTEME.
Toueunsle 3apsaael. 3akoH KynoHa.

OIIK-1.V.1

31

OcHOBHasl CHUJIOBasl XapaKTEPUCTHKA IIEKTPUUECKOTO MOJIs —
HaIpPsDKEHHOCTb, EMHUIIBI €€ n3MepeHus. Bexrop
ANEKTPUYECKON UHIYKIUH (JIEKTPUYECKOTO CMELICHHUS).
B3anMocBsI3b BEKTOPOB HANPSKEHHOCTH U DJIEKTPUYECKON
uHaykuud. ['padudeckoe n3o0paxxeHne EKTPHICCKUX
niosiel. [IpuHIKI cyneprno3uiuu MIEKTPUIECKUX M0

OIIK-1.B.1

32

[ToreH1man 3J1eKTpOCTaTUYECKOro most. EAMHULBI ero
m3mepenus. OnpeneneHrue NOTeHITHANA Yepe3 paboTy u uepes
MOTEHIMAIBHYI0 dHEepruio. IloTeHnman nosjas To4e4Horo

OIIK-1.V.1




3apsAaa. 3KBI/IHOT6HI_[I/IEUII>HLIC TIOBCPXHOCTH.

PaGora cun anextpuyeckoro noss. [loTeHnnanbHbINA XapakTep

33 OIIK-1.V.1
JIEKTPUYECKOTO TOJISL.

CBs3b HAIPSKEHHOCTH U NMOTeHLMaa. ['pagueHT noTeHuuana.

34 JludnexTpudeckasl IpOHULIAEMOCTD BCILECTEA. B3anmuas OIK-1.Y 1
HEePIEHAUKYISIPHOCTh CUIOBBIX JIMHUM U SKBUIOTEHLIUAIBHBIX
IIOBEPXHOCTEH.

[ToreHnanbHbIN XapakTep MEKTPOCTATUYECKOTO TOJI.

35 [upkynsauus BekTopa HanpskeHHOCTH. [IoTok BekTopa OIK-1.Y.1
HaIPSKEHHOCTH 3JIEKTPUYECKOro 1ojist. DU3nyeckuii cMbICi o
IIOTOKA.

36 Teopema ["aycca 11 351€KTPOCTATUYECKOT O MOJIS B BAKyyMe, OIK-1.B.1
€€ MPAKTUYECKOE IPUMEHEHHE
Hocurenu 3apsaa B npoBoaHukax. [IpoBoJHUKYN BO BHELIHEM

37 AJIEKTPOCTATUUECKOM I10JI€. DJIEKTPOCTATUYECKAs 3alUTa OIIK-1.B.1
(3KpaHHpoBaHUE

38 DJEeKTPOEMKOCTh YETUHEHHOT'O ITPOBOIHUKA, EIMHUILIBI €€ OIMK-1.B.1
u3MepeHus. DIIeKTPOEMKOCTh KOHJICHCAaTOPOB

39 Tunsl qusnexTpukos. [lonsgpusanus AUIEKTPUKOB. OIK-1.Y 1
Cssi3aHHBIE 3apsbL.

DOHeprust 3apsHKEHHOT0 MPOBOIHHUKA, SHEPT U 3apsKEHHOTO

40 KoHJIeHcaTopa. O01ee BRIpaKCHHE I YHEPTUU OIIK-1.B.1
JIEKTPOCTATUYECKOI 0 MOJIsl, 00bEMHAs! INIOTHOCTh SHEPTUH.

a1 IToCTOSIHHBIN 2JIEKTPUYECKUN TOK, €0 XapaKTEPUCTUKH U OIIK-1B.1
YCIIOBUSI CylIeCTBOBaHUsL. CTOPOHHUE CHJIBL.

42 3axonsl Oma u JIxoyns-JleHua B nHTErpaibHON U OIK-1.B.1
g depeHmanbHoR Gopme. o
Pacuer pa3BeTBIIEHHBIX JIeKTpUUuecKuX nenen. [Ipasuna

43 OIIK-1.B.1
Kupxroda.

Bompocsr (3amaun) st 3aueta / qudd. 3aueTa npejpacraBieHsl B Tadbmuie 16.

Tabmuna 16 — Bonpocs! (3agaun) nms 3adera / audd. 3agera
Ne n/mt [Tepeuens BonpocoB (3agau) 1 3adera / nud¢. 3auera Koz
MHAMKATOpa
MarnautHoe nose, ero uIcTouHuKU. OnpeaeneHue BeKTopa

1 MarHuTHOM MHAYKIMU. ['paduueckoe n3obpaxenue OIIK-1.3.1
MarHuTHbIX nosieu. [IpuHnun cynepno3unuu
3akoH buo-Casapa-Jlamaca. MarauTHoe nose 6eCKOHEYHOTO

2 MPSIMOTO TOKa MarHuTHOE Ioje KpyroBoro Toka. Buxpesoit OIIK-1.3.1
XapakTep MarHUTHOTO MOJIS.

Cuna Amnepa. BzanmoaeiicTere napajuieIbHbIX TOKOB.

3 CunoBoe aelicTBHE CO CTOPOHBI MArHUTHOTO MOJISI HA YJIEMEHT OIMK-13.1
TOKa ¥ Ha paMKy ¢ TokoM. PaGoTta o nepemenieHuo e
ITPOBOJAHMKA M KOHTYpa C TOKOM B MarHUTHOM II0JIE.

4 MarnuTHOe nosue B BeniecTse. Tunel maraetukos. [Ipupon OIK-1.Y 1
Jia- U napaMarHeTu3ma

5 [Tpupona dheppomarnerusma. [Ilpumenenune dpeppomarnerukos | OITK-1.3.1
Teopema o MpKyJIALUN BEKTOpAa MAarHUTHON MHIYKLIUU U €€

6 IIPUMEHEHHUE IS BBIYUCIICHUS HAIIPSYKEHHOCTH MarHUTHOTO OIIK-1.B.1

I10JI1 B COJICHOMC.




JleficTBEe MarHUTHOTO TOJI HA ABIXKYIIMiiCS 3apsa. Cuna
Jlopenna

OIIK-1.3.1

MarHuTHBIN MMOTOK, UHHIIBI eT0 u3MepeHus. Crocoob
BBIYMCIICHHS] MarHUTHOTO 1oToka. Teopema ["aycca.

OIIK-1.3.1

3axon Papajes. BbiBoJ 3aK0HA 3JIEKTPOMArHUTHON MHAYKLIUU
U3 3aKOHa coxpaHeHust sHeprud. Ilpasuno Jlenua

OIIK-1.B.1

10

Bropoe ypaBHeHrne MakcBesia B HHTErpaJibHOM hopme —
0000111eH1E 3aKOHA 3JICKTPOMArHUTHOW MHAYKIUH

OIIK-1.3.1

11

Bpaienue npoBoisiieil paMKu B OJJHOPOAHOM MAarHUTHOM
nose. [Tonyuenne nepemenHoi cunyconaanbHoit /1C u
IIEPEMEHHOT'0 TOKA.

OIIK-1.V.1

12

SIBenue CAMOWHAYKIHH. I/IHIIYKTI/IBHOCTB. I/IHI[YKTI/IBHOCTI)
COJICHOHM AA.

OIIK-1.V.1

13

DHeprusi MarHuTHOro nojsi. O0beMHas INIOTHOCTh YHEPTUH,
SAMHUIIBI €€ U3MEPCHUS

OIIK-1.3.1

14

Toxku cmenienus. [lepBoe ypaBHenne MakcBesnia B
MHTErpaibHOU dopMe.

OIIK-1.3.1

15

Cucrema ypaBHeHHI MakcBeiia B MHTErpajibHOU hopme u
cienctBus u3 Hee. [loHsaTHE 00 37I€KTPOMAarHUTHOM BOJIHE
(ODMB) kak cnenctBue u3 ypaBHeHui MakcBeia.

OIIK-1.3.1

16

Kunemarnueckas ¢popmyna miockoii rapmonndeckoit OMB.
Jnuna BosHbl. BosmHoBOE yncno. @poHT BosiHbL. BosiHOBas
MOBEPXHOCTh. OCHOBHBIE CBOMCTBA JIEKTPOMATHUTHBIX BOJIH:
MONEPEUYHOCTh, COOTHOIIICHHE MEXK]Ty COCTABJISIFOIIIIMHU.
CKOpOCTB AJIEKTPOMATrHUTHOM BOJIHBI B BAKYYME U B CpEJIE.
[Tokazaresnb TpesoMIICHUS

OIIK-1.3.1

17

[Mxana OJICKTPOMAIrHUTHBIX BOJIH. CsoiicTBa 1 IMPUMCHCHUC
OJICKTPOMAIrHMTHBIX BOJIH Pa3JIMYHBIX IWAITa30HOB.

OIIK-1.V.1

18

OCHOBHBIE TIOHATHUSA U 3aKOHBI FEOMETPUUECKOM ONTHKH.
3aKOH HE3aBUCHUMOCTH CBETOBBIX ITyUKOB, 3aKOHBI OTPaXECHUS
U IIPEJIOMJIEHUS Ha FPaHULE ABYX cpel. Onrudeckas IIuHa
nyTy. [ Ipuanun @epma. SIBieHre NOIHOTO BHYTPEHHETO
OTpa)KEHHUs U €r0 UCNOoIb30BaHue. CBETOBOBIL.

OIIK-1.V.1

19

Bocnpusitue cBera yenoBekoMm. OTHOCHTEIbHAS CIICKTpaIbHAs
cBeToBast 3 (PeKTUBHOCTD M3NMydeHUs ((PYHKIIHS BUIHOCTH) U
ee rpadux. CooTHOIIEHUE MEXKTY JUTMHOU BOJHBI U IIBETOM.
[ToHsITHE MOHOXPOMATUYECKOTO U3MyueHUsl. CEeKTPpaTbHBIHI
MaKCHMYM YyBCTBUTEIIBHOCTH IJa3a.

OIIK-1.B.1

20

VYcoBUs KOTEPEHTHOCTH AJIEKTPOMArHUTHBIX BOJIH.
Omnpenenenue pe3ynbTaTa HHTEp(PEPEHIINH Ha OCHOBE
TEOPEMBI O CIIOKEHUU KOoJeOaHu, BIUSIHUE Pa3HOCTH (a3
uHTephepupyromux BoiaH. OnTrueckas JJIMHA TyTH U
ONTUYECKask pa3HOCTh Xoza. CBsA3b pazHOCTH (ha3 IBYX BOJH U
HX ONTUYECKOW pa3HOCTH X0/a. Y CJIOBUS MOTYyUYECHUS
MUHMMYMa U MAKCUMyMa aMIUTUTY/ Il BOJIHBI TIPU
untepdepenmn SMB.

OIIK-1.3.1

21

[IprurHBI HEKOTEPEHTHOCTH BOJIH, UCITYCKAEMBIX
€CTECTBCHHBIMHU UCTOYHHKAMH cBeTa. OOIUii MpUHIIUTT
MOJIYYE€HUSI KOTEPEHTHBIX BOJH OT €CTECTBEHHBIX HCTOUHUKOB
CBETA.

OIIK-1.3.1

22

OmneiT FOHTa. MHTepdepeHius B TOHKUX MICHKaX U B KJIIMHE.
Konbua Hetotona. [IBeta Tonkux mneHok. ITpocBetiienue

OIIK-1.V.1




OIITHUKH.

23

[Tonstue o nudpaxiuu BonH. [Ipunnumn [rolirenca-dpenens.
Meron 308 @penens. lIpsamonuHeliHOE pacIpOCTPAHEHUE
cBeta. [ludpaxius BoJIH Ha KPYyIJIOM OTBEPCTUHU U aucke. Bun
T(QPaKIUOHHONW KapPTHUHBIL.

OIIK-1.3.1

24

Judpakius B mapaiesbHbIX Jy4yaxX Ha IIeau. Y CI0BUS
BO3HUKHOBEHUS TU(PAKIIMOHHBIX MAaKCUMYMOB U
MUHUMYMOB. Pa3perniaromas cnocoOHOCTh ONTUYECKUX
UHCTPYMEHTOB.

OIIK-1.V.1

25

JudpakimonHas peueTKka, IPUHIUI ee JeHCTBUS.
3aBUCUMOCTS yriia Tu(paKkiy OT JJIMHBI BOJIHBI. Pa3noxkeHue
0eoro cBeTa B CHEKTP C MOMOIIBI0 JU(PPAKITHOHHOM
pemeTku. Pa3zpemaronias ciocoOHOCTh TU(PAKITMOHHON
PEIIEeTKH.

OIIK-1.B.1

26

EcrecTBeHHBIN U NOJIAPU30BaHHBINA CBET. YacTUYHO
NOJIApU30BaHHbIN cBeT. CTeneHsb nosspusanuu. Inockocts
noJsipu3anuu. 3aKoH Maroca.

OIIK-1.V.1

27

[TonApuzanus ceTa Npu OTPaKEHNUU U MPEIOMIIEHUH. 3aKOH
bprocrepa. [lonsipusaTopsl.

OIIK-1.B.1

28

Jlucnepcus MeKTpOMarHUTHBIX BOJH. [{ucnepcus BemecTra
HOpMaJIbHasi M aHOMaJibHas. Vcronp30BaHme TUCTIEPCUH B
npu3Max. OObsICHEHHE AUCTIEPCUH B DJIEKTPOHHOM TEOpHUH.

OIIK-1.3.1

29

[Tornomenue cera. 3akon byrepa. Koaddumuent
noryowenus. Paccesnue cera. [IpoxoxaeHue cBera yepes
arMocdepy. LIBet Heba.

OIIK-1.3.1

30

3HCpF€THq€CKa$I CBCTUMOCTDb HAarpe€ThIX TCII. I/ICHYCKaTeJ'II)HaSI
U TIorJIolareabHas CHocoOHOCTh Tena. EnuHumb! nx
n3MmepeHusi. A0cotoTHo uepHoe Teno (AYT).

OIIK-1.3.1

31

Oneprerndeckas ceetumocTb AUT. 3akon Credana-
bonenMana. Pacnipenenenue 3HEpruu B CIEKTPE U3ITyYECHUS
AYT. 3akoH cMelleHUsI MaKCUMyMa CIIEKTpa U3JIyUYEeHHUsI C
teMneparypoii. (3akon Buna). L{BeToBast Temmnepartypa Tena.
[IpMeHEHNE 3aKOHOB TEIMIOBOIO M3JIYUECHHS.

OIIK-1.3.1

32

KBanToBas mpupoa uznydenus. ['unoresa u popmyia
IInanka.

OIIK-1.3.1

33

®dorosnexktpruueckui 3¢ dext. OnbITHBIE 3aKOHBI BHEIIHETO
¢doroaddexra. KBantoas reopust porospdexra. DoTOHBI.
YpaBHeHre DUHIITEWHA.

OIIK-1.3.1

34

DHeprus, UMIyIbC 1 Macca ¢potoHa. [laBnenue cBera. ONbITHI
JlebeneBa. KBanToBast Teopusi JaBICHUS CBETA.
KopnyckynsipHO-BOJTHOBOM TyaJIu3M U3JyUYECHHUS.

OIIK-1.3.1

35

KopnyckynspHO-BOIHOBOW Tyan3M MUKpodacThll. ['unoresa
ne bpois. JlinHa BosiHel fe bpoiins. DxkcnepuMeHTanbHoe
oOHapy>kKeHHE BOJIHOBBIX CBOMCTB JIEKTPOHOB. BostHOBast
(YHKINA ¥ €e CTAaTUCTUYECKHH CMBICI. Y CIIOBHE
HOPMHPOBKH.

OIIK-1.3.1

36

CooTtHomienue HeonpeaeneHHocTel (mpunmmn [ eiizenbepra).
[IpuHIUII TPUYMHHOCTH B KBAHTOBON MEXAHUKE.
BeposiTHOCTh Kak 00bEKTUBHAS XapaKTEPUCTHKA HUZUUECKUX
CUCTEM.

OIIK-1.V.1

37

O6mee ypasuenue lllpenunrepa. Ypasuenue llpenunrepa
AJI CTAHMOHAPHBIX COCTOSTHUH.

OIIK-1.3.1




38

OmnsiT Pesepdopaa. SAnepHast monens atoma Pesepdopra.
Bonopononono6usie aromsr u nonsl. [loctynatsr Bopa.
DHepreTHYecKue YpOBHU 3JICKTPOHA B aTOME BOJIOPO/IA.
DHeprus BO30YXIeHUS U dHEprust noHuzanuu. OO0bsCHEHUE
CIIEKTPOB M3IIy4eHHs BOjopoa no bopy.

OIIK-1.3.1

39

Vpasuenue lllpeaunrepa s atoma Bogopoaa. Crux
anekTpoHa. KBaHTOBBIE unciia M UX (PU3HUECKUI CMBICI.
[Tpunnun [Taynu. DneKkTpoHHBIE 000TOYKH.

OIIK-1.3.1

40

Crnextp u3inyuyeHus aroma Bojgopoja. Cepuu JMHUM.
O6006menHas popmyna bainpmepa, ee 00bICHEHHE HA OCHOBE
KBaHTOBOH TeOpUU cTpoeHus aroma. [IpaBuia orbopa.

OIIK-1.3.1

41

Pacnpenenenue 371€KTPOHOB IO SHEPIETUYECKHUM 30HAM.
Jlenenue BelecTB Ha METAJLIbI, IIOJIYTIPOBOJHUKU U
JU3JIEKTPUKU B COOTBETCTBHUH C 3AII0JHEHUEM
SHEPreTUUECKUX 30H JIEKTPOHAMM.

OIIK-1.3.1

42

3onHas cxema Metasuia npu T=0 u T>0. Yposenp Pepmu.

OIIK-1.3.1

43

30HHas cxema cOOCTBEHHOT0 MOIypoBoaHMKa pu T=0 u
T>0. Yposens ®epmu. 3aBUCUMOCTb 3IEKTPOIIPOBOIHOCTH OT
TeMieparypsl. TepMHCTOPBL.

OIIK-1.3.1

44

BuyTtpennuii ¢poTo3¢d ekt B MonynpoBOHUKAX.
@OoTONPOBOIUMOCTS, €€ npuMeHeHue. KpacHas rpannna
BHYTpeHHero (ororddexra.

OIIK-1.V.1

45

30HHAas cXeMa IOJYNPOBOJHUKOB C JOHOPHBIMU IIPUMECAMHU
npu T=0 u T>0. Yposens ®epmu. [lonynpoBogHuky n-Tuna.
WX 271€KTpOnpPOBOAHOCTD.

OIIK-1.V.1

46

CrartucTrueckoe onMcaHue KBAHTOBOW CHUCTEMBI, Pa3IHune
MEK/1y KBAHTOBOMEXAHUYECKOW U CTATUCTUUYECKOMN
BepoaTHocTsAMHU. Kinaccuueckas craructuka Makcsesa-
bonsumana. KBantoBeie craructuku ®@epmu-J{upaka u bose-
OHHIITEHHA.

OIIK-1.3.1

47

KoOHTaKT ABIPOYHOIO U AJIEKTPOHHOIO MOJIYIPOBOJHUKOB (N-
p-nepexon). [lonynpoBoauukoBsii AuoA. BonsramnepHas
xapakTtepuctuka. Koadduuuent BoimpsimieHus

OIIK-1.V.1

48

CrioHTaHHOE U BBIHYKJIEHHOE M3NyueHus. MHBepcHas
HACEJIEHHOCTb YPOBHEN 3Hepruu. ONTHYECKHE KBAaHTOBBIE
TeHEPATOPBI

OIIK-1.3.1

49

CocraB aromHOro0 a1pa. HykIoHbI, UX XapaKTEPUCTUKH.
Maccosoe u 3apsimoBoe uncia. M3otomsl. "/ledhexT maccs" u
SHEPIUs CBA3HU A1pa, €€ 3aBUCUMOCTb OT MacCOBOT'0 YHMCIIA.
SnepHble CUIIBI M UX OCHOBHBIE CBOMCTBA.

OIIK-1.3.1

50

PannoakTuBHBIC U3TyUeHHUS. 3aKOHOMEPHOCTH anbda- u 6era-
pacnanoB. MoHU3MpyONmMe N3IydyeHns], UX MPOHUKAKOIIAas
CIIOCOOHOCTD, B3aUMOIEHCTBHIE C BEIIECTBOM U
OMOJIOrMYECKUMU 00BEKTaMH. DKCIO3UIINOHHEIE,
MOTJIOIIEHHBIE ¥ DKBUBAJICHTHBIE O3Bl M MOIITHOCTD JI035I.
MeTo/1bl ¥ 3alMTa OT PaIMOAKTUBHBIX W3ITYUYECHHI

OIIK-1.B.1

51

SAnepHsble peakiyu. Peakuust 1eneHns TAKENbIX SIep.
Kputnueckas macca. Beigenenue sHepruu npu s1epHon
peakmuu. Llennas peakuus nenenus saep. Koagduunent
Pa3MHOXEHHSI HEUTPOHOB.

OIIK-1.3.1

52

TepmosinepHas peakuust B3psiBHOTO THMA. [loHATHE 00
YIPaBJISIEMON TEPMOSIIEPHON PEAKITUU.

OIIK-1.3.1




53 [TonsaTHe 06 MEMEHTAPHBIX YACTHIIAX. ‘ OIIK-1.3.1 ‘

[Tepeuensp TeM U1 BHIIOTHEHUS! KypCOBOTO IPOEKTa/ KypCOBOM pabOThI MPeICTaBICHBI B
tabuuue 17.
Tabmuna 17 — Ilepeyenb TeM Ui BHIIOJHEHUS! KYPCOBOTO MPOEKTa / KYPCOBOM pabOThI

Ne 11/ [TpuMepHBIii TepedeHb TeM ISl BBITOJIHEHUS KYPCOBOTO MPOCKTa/ KypCOBOM
- paboTHI

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

Bompockl st mpoBeleHUsT TPOMEXKYTOUYHOW aTTECTallMM B BHJE TECTUPOBAHHUS
MpeAcTaBIeHbI B Tabmwuie 18.

Tabnuua 18 — IIpumepHblil iepeueHb BOIIPOCOB ISl TECTOB

y Koz
Ne /i IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB
WHJUKATOpa
1 3amaHue 3aKPHITOTO THUIIA C BELIOOPOM OJHOTO MPABUIIBHOTO OTBETA OIIK-1.3.1
WNuctpykuus: [IpounTaiite TeKCT U BRIOEPUTE OJIMH PABUIBHBIN OTBET.
Kak Bwipaxaercss paboTta Cuibl, JEHCTBYIOIIEW TOX YIJIOM O K
HaIlpaBJICHUIO NepeMeIeHUs?
1. A=Fv
2. A=Fscosa
2
3. A=Y
2
4. A=mgh
Kiirou ¢ mpaBUIIbHBIM OTBETOM: 2
2 3a/laHue 3aKpBITOTO THUIA ¢ BBIOOPOM HECKOJIBKHUX IpaBUiIbHBIX oTBeTOB | OIIK-1.3.1

Wuctpykuus: [IpounTaiite TekcT U BEIOEPHUTE BCE TPABUIIBHBIE OTBETHI.
Kakue cHIThI SIBIISIOTCS KOHCEPBATHBHBIMU ?

1. Cuna TsxecTH

2. Cuna TpeHus

3. Cuna ynpyroctu

4. DnekTpocTaTUYecKas cujia
Kitou ¢ mpaBunbHbIM oTBEeTOM: 1, 3, 4

3 3ajaHue 3aKpHITOrO THIA HA YCTAHOBJICHUE COOTBETCTBHS OIIK-1.3.1
WNuctpykuus: IIpounTaiiTe TEKCT M YCTAaHOBUTE COOTBETCTBUE.
ComnocTaBbTe (I)I/ISI/I‘-IGCKI/IG BCJIMYHMHBI U UX ONIPECHCIICHUA.

Puznyeckas BenuuuHa | Onpenenenue
A. Kunernueckas | 1. DHeprus, omnpenensemas IOJOKEHUEM
DHEPrus TENAa B [0JIE CUJI
b. [ToreHumanbHas | 2. DHeprus IBUKEHUS Tella
DHEPrus
B. MomuocTs 3. BeicTpoTa coBepieHus: paboThl
Kittou ¢ npaBuibHbIM oTBeTOM: A2, b1, B3
4 3ajaHue  3aKpeITOrO  TUNA  Ha  ycraHoBieHue  npasuibHOM | OIIK-1.3.1
MOCJIEI0BATENBHOCTH

Wuctpykuua: [IpounTaiite TEKCT M yCTaHOBUTE IMOCIEI0BATEIBHOCTD.
3anuumre Nocie0BaTeIbHOCTh U(P clieBa HAIIPABO.
VYcTaHOBUTE IOCIIENOBATEIBLHOCTh 3TAllOB BBIBOJA 3aKOHA COXPaHEHUs
MEXaHUYECKON SHEPIUu:

1. 3amuck BeIpaXeHHs 11l padOThI CHII




2. Pa3zneneHue cusl Ha KOHCEPBATUBHBIC U HEKOHCEPBATHBHEIE
3. BBeneHue moTeHIMATLHON YHEPTUN
4. ®opMyIUpOBKa 3aKOHA COXPAHEHUS YIHEPTUU

Kutou ¢ npaBuiibHBIM oTBeTOM: 1, 2, 3, 4

5 3ajaHue OTKPHITOTO TUIIA OIIK-1.3.1
HNuctpykuus: [IpounTaiiTe TEKCT U 3alIUIIUTE OTBET.
3anummre GopMyITy KHHETUYECKOH SHEPTHH PENSATHBUCTCKOM YaCTHUIIBI.

Kimrou ¢ npaBuibHEIM otBeToM: Ex=(y—1)mc?

6 3agaHne OTKPBHITOTO TUIA C PA3BEPHYTHIM OOOCHOBAHHBIM OTBETOM OIIK-1.3.1
Nuctpykuus:  [IpounTaliTe TEKCT ©W  3alUIIUTE  Pa3BEPHYTHIN
00OCHOBAHHBII OTBET.

OO6bsacHuTe, noyemy padoTa CUiIbl TPEHUS BCEria OTpUIaTeIbHA.

Kitou ¢ mnpaBuibHBIM OTBETOM (3TaloHHBIM OTBeT): Cuila TpeHus
HalpaBj€Ha I[POTHUBOINOJOXKHO  HAIlpPAaBJICHUIO  JIBXKCHHUS  Tela.
[lockonbky pabGoTa omnpenensercs Kak IPOU3BEIEHUE CHJIBI Ha
NepeMENICHUE U KOCHHYC yIJIa MEXJy HHUMH, a Yrojl MEXIy CHIOU
TpeHus: U nepemenieHueM paseH 180°, xocunyc pasen —1. IloaTomy
paboTa Cuibl TPEHUS BCETla OTPULIATENIbHA U IPUBOANUT K YMEHBIICHUIO
MEXaHUYECKOM SHEPTUU CUCTEMBI.

7 3amaHue 3aKPHITOTO THIIA C BBIOOPOM OJHOTO MPABUIIBHOTO OTBETA OIIK-1.V¥.1
Wuctpykuus: [IpounTaiite TekcT U BBIOEPUTE OJIMH IIPABUIILHBIA OTBET.

Teno maccoif 2 Kr OBHXKETCS CO CKOpOCThIO 5 m/c. Uemy paBHa ero
KUHETHUYECKasi SHEPTUsi?

1. 10 Ix

2. 12,5 Ix

3. 25 ]Ix

4. 50 dx
Kiitou ¢ mpaBUIIbHBIM OTBETOM: 3

8 3a/laHue 3aKphITOTrO THIMA ¢ BHIOOPOM HECKOJIbKUX NpaBMiIbHbIX 0TBeTOB | OINK-1.V.1
Wuctpykums: I[IpounTaiite TeKCT U BoIOEpUTE BCE MPABUIIbHBIE OTBETHI.

Kakue u3 mnpuBenEHHBIX BEIWYMH HW3MEHSIIOTCS MpPU  3aTyXaoLUX
KojeOaHusax?

1. Ammiutyna

2. Yacrora

3. DHeprusi CUCTEMBbI

4. Tlepuon
Kirou ¢ mpaBuabHbIM OTBETOM: 1, 3

9 3aiaHue 3aKphITOrO TUMA HAa yCTAaHOBJIEHUE COOTBETCTBUS OIIK-1.V.1

WNHucrpyknns: [IpounTaiiTe TEKCT M YCTAaHOBUTE COOTBETCTBUE.

ComnocTaBbTe (PU3NUECKUE MPOLIECCH M UX MAaTEMATHYECKUE MOJICITH.
ITpouecc MatremaTtnueckas MoJIelb
A.  CpobGomnble  rapMoHHMYecKue | 1. X"+ 24X + a)éx =0
KosneOaHus
B. 3aryxaromue KoeOaHus 2.X"+w’x=0
B. BeinyxaeHHbie KoneOaHus 3. X"+28x" + ng =F,sinwt

Kirou ¢ nmpaBuneHbM oTBeTOM: A2, b1, B3

10 3ajaHue  3aKpeITOrO  TUNA  Ha  ycraHoBieHue  npasuibHOM | OIIK-1.V.1

MIOCJIE0BATEIBHOCTH

Nucrpykuusa: IIpounTailTe TEKCT M YCTAHOBUTE IIOCIIENOBATEIBHOCTD.
3anummTe Nocie0BaTeIbHOCTh [IU(P clieBa HAIIPABO.

Onpenenure MocieOBaTEIbHOCTh NEHCTBUI NPU PELIEHUHU 3ajadyd Ha




BBIHY)KJICHHBIE KOJICOaHUS:
1. 3ammcarp nuddepeHnnaIbHOe ypaBHEHUE IBUKCHUS
2. Haiitu pemenre 0 JHOPOAHOTO YPaBHEHUS
3. Haiitu yacTHOe pereHue
4. CnoXuTh peuIeHHsl U NOIyUUTh O0IIlee pellIeHUE
Kutou ¢ npaBuiibHBIM OoTBeTOM: 1, 2, 3, 4

11 3ajaHue OTKPHITOTO TUIIA OIIK-1.¥.1
HNuctpykuus: [IpounTaiiTe TEKCT U 3alIUIIIUTE OTBET.
3anummre QopMmysy Ui CKOPOCTH 3ByKa B Tra3e dYepe3 MOJYJb
anuabatel y, ra3oByI0 OCTOSHHYIO R u reMnepatypy T.
RT
Kittou ¢ npaBuUiIbHBIM OTBETOM: V = 7V
12 3a/iaHue OTKPBITOIO TUIA C Pa3BEPHYTHIM 0OOCHOBAaHHBIM OTBETOM OIIK-1.V.1
WNuctpykuwmsa:  IlpouuTtaiite TEKCT M 3alMIIUTE  Pa3BEPHYTHIU
00OCHOBAHHBII OTBET.
OOpsicHUTE, TOYEMYy IPH PE30HAHCE AaMIUIMTYJa BBIHY)KJICHHBIX
KoJ1e0aHui pe3KO BO3PaCTaET.
Kimtou ¢ mnpaBuiibHBIM OTBETOM (3TaJOHHBIM oTBeT): Pe3oHaHc
BO3HHUKACT, KOIJla 4acTOoTa BHEIIHEH CHJIBI COBIIAJAcT C COOCTBEHHOM
4acTOTOW CUCTEMBI. B 3TOM cilydae BHEIIHEe BO3JEHCTBUE Ka)KIbli pa3
nomaéress B Qase ¢ ABIKEHHEM, M JHEPrus, IepeaaBaeMasl CHCTEME,
HakanuBaercs. [lockonbKy mOTEpH SHEpPruuM Maibl, aMILUIATYy[a
Koje0aHui pacTéT, JocTUrasi MakCUMyMa IpU COBIAJEHUHU YacTOT. DTO
OTpa)kaeT COIVIACOBAHHOCTh (a3 M MaKCUMaIbHYIO 3((EeKTUBHOCTh
nepeiayy SHEPruu.
13 3agaHue 3aKphITOrO TUMA C BBIOOPOM OJHOT'O NMPaBHIIBHOTO OTBETA OIIK-1.B.1
WNuctpykuus: [IpounTaiite TekcT U BRIOEpUTE OJIMH MPABUIIBLHBIN OTBET.
IIpu uccnenoBaHuy ABMXKEHUS 3apsKEHHON YaCTHULIBI B MATHUTHOM I10JI€
JKCIIEPUMEHTAJIbHO  YCTAHOBJEHO, 4YTO  TPAEKTOpUs  SIBISETCA
OKPYHOCTBI0. UTO MO>KHO ONIPEAEIUTH M0 PAINYCy 3TOH OKPYKHOCTH?
1. Maccy yacTuiibl
2. CKOpOCTb YaCTHUIIBI
3. Vmmysbc 9acTHIlbI
4. 3apsa yacTHIIbI
Kittou ¢ mpaBuiIbHBIM OTBETOM: 3
14 3aaHue 3aKpBITOrO TUIMA C BBIOOPOM HECKOJIBKHX MpaBMiIbHBIX 0TBeTOB | OIIK-1.B.1
Wncrpykuus: [IpounTaiite TekcT U BEIOEpUTE BCE MTPABUIIBHBIE OTBETHI.
Kakue BennyuHbl HEOOXOAMMO HM3MEpPUTh B HKCHEPUMEHTE, UTOOBI
OTIpEeICTTUTh CKOPOCTh 3BYKa B ra3e METOJOM CTOSIYUX BOJIH?
1. Yacroty kosnebanuit
2. JlnvHY BOJHBI
3. AMIUIUTYly KOjeOaHuH
4. Temmepatypy raza
Kitou ¢ mpaBunbHbIM oTBEeTOM: 1, 2, 4
15 3aja"ne 3aKphITOTO THIA HA YCTAHOBJICHUE COOTBETCTBHS OIIK-1.B.1

WNuctpykuus: [IpounTaiiTe TEKCT M YCTAaHOBUTE COOTBETCTBUE.
ConoctaBbTe (pr3nUecKre METOAbI UCCIICOBAHMS U MX Ha3HAYCHHE.

MeTton Haznauenwue

A. Untepdepennus | 1. Omnpenenenne UIMHBI BOJHBI U (Ha30BBIX
CBeTa CIABUTOB

b. ®otordext 2. VI3aMepenune sHepruy KBaHTOB CBETA




B. Hudpaxmus | 3. [lonTBepkaeHNE BOTHOBBIX CBOWCTB YaCTHII

JJIEKTPOHOB
Kirou ¢ npaBunbnbiM otBeTOM: Al, B2, B3

16 3ajaHue  3aKpeITOr0  TUMa  Ha  ycraHoBienue  npaswibHOM | OIIK-1.B.1
MOCJIeI0BATEILHOCTH

Wnctpykuus: [IpounTaiite TEKCT M yCTaHOBUTE MOCIEI0BATEIIbHOCTD.
3anuimmTe MOCIeI0BaTeIbHOCTh (P ClIeBa HAMIPABO.
Onpenenure  MOCHEIOBAaTENIbHOCTh  ATAllOB  3KCHEPHUMEHTATbHOIO
WCCIICIOBAaHMUS ~ 3aBHCHUMOCTH  COINPOTHBICHUS  TPOBOJAHHKA  OT
TeMIIepaTypbl:

1. WM3mepeHue CONMPOTUBIICHUS TPU PA3HBIX TEMIIEpaTypax

2. Tlocrpoenwue rpaduka 3asucumoctu R(T)

3. Harpes unu oxnaxxaenue oopasua

4. Amnanus noxy4eHHOHN 3aBUCUMOCTHU
Kitou ¢ mpaBunpHbIM OoTBeTOM: 3, 1, 2, 4

17 3agaHue OTKPHITOIO THUIA OIIK-1.B.1
Nucrpyknusa: [IpounTtaiite TEKCT U 3alUIINATE OTBET.

3anumuTe BBIpAXKEHUE N1 OHEpruu  (GoTOHa Uepe3  4YacToTy
3JIEKTPOMATHUTHOMN BOJIHBI.

Kirou ¢ nmpaBunbHbIM oTBeTOM: E = hv

18 3amaHue OTKPBITOTO THIIA C Pa3BEPHYTHIM 00OCHOBAHHBIM OTBETOM OIIK-1.B.1
WNucrpyknpa:  IIpouwTailTe TEKCT W 3alMIIATE  Pa3BEPHYTHIN
000OCHOBaHHBII OTBET.

OOmpsicauTe, ModeMy HaOmOneHUE AU(PPAKIUK DIIEKTPOHOB SIBISECTCS
IPSIMBIM JJ0KA3aTEIbCTBOM KOPITYCKYJIIPHO-BOJIHOBOTO Jlyalln3Ma.

Kmtou ¢ mnpaBuiabHBIM OTBETOM (STaJOHHBIM oTBeT): [udpaxuus
SIBJIIETCS. BOJTHOBBIM SIBJIEHUEM, BO3HUKAIOIIUM TP MPOXOXKIECHUN BOJIH
4yepe3 NPEensATCTBUS WU y3KHUE IIEIN. JIEKTPOHbl — YaCTULIBI C MAacCOU
U 3apsoM — IPU MPOXOXKIACHUHM Yepe3 KPUCTAUINYECKYIO PEHIETKY
Jal0T  TU(GPAKIMOHHYIO KapTUHY, AaHAJOTHMYHYIO BOJIHOBOH. 3TO
O3HA4aeT, YTO DBJEKTPOHbI 00]alal0T BOJHOBBIMU CBOMCTBAaMH, 4YTO
MOATBEPKAAeT runoresy aAe-bpoilsii 0 BONMHOBOM MNpPUPOAE YaCTHIL.
Habntonenue audpakiuu 3J€KTPOHOB IKCHEPUMEHTANIBHO JOKa3bIBAET
KOPIYCKYJISIPHO-BOJHOBOU AYaJIU3M.

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCUUIUIMHE OOy4YaroIIMXCs 3a04HOH (OPMBI
oOydeHus1, IpecTaBIeHbI B Ta0muie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PadOT

He npenycmotpeHno

10.4. Meroguueckue  Marepuaibl,  ONPEACISAIONIMNE  TPOIEIyphl  OIICHUBAHHUS
UH/IMKATOPOB, XapaKTEpU3YIOMIMX dTanmbl (HOpPMUPOBAHHMS KOMIIETEHLMH, COAepKarcs B
JOKaJbHBIX HOpMaTUBHBIX akrtax [VYAIIL, peraMeHTHpYOmUX MOPSAOK U MPOLEAypYy
IPOBE/ICHUS TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTaluu 00y4yaromuxcs
I'VAIL

11. Meroauueckue yKazaHus Uik 00YJarOIIUXCS IO OCBOSHUIO JUCIUILTAHBI
11.1. Meroauyeckue yKazaHus s OOYYaroIIMXCS 110 OCBOCHUIO JIEKIIHOHHOTO
MaTepuana




OcCHOBHOE Ha3HAYCHHE JICKIIMOHHOTO MaTephaja — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
rIy0OKOe U SICHOE HW3JIOKEHHE ydeOHoro marepuana. Ha3HaueHWe COBPEMEHHOW JICKIIMH B
paMKax JUCIMIUIMHBI HE B TOM, YTOOBI HOJYYUTh BCIO MH(OPMAIMIO 10 TeMe, a B OCBOCHUU
dyHIaMEHTAIBHBIX TMPOOJIEM JUCIHUIUIMHBI, METOJOB HAYYHOTO T[IO3HAHUS, HOBEHIINX
JIOCTHIKCHUH HAaydHOW MBICTU. B yueOHOM mporiecce JICKIUS BBIOIHSACT METOI0JOIHYSCKYIO,
OpTraHM3AIMOHHYI0 U MHPOpMaAMoHHYI0 (GyHKIMU. JIEKIHs pacKphIBaeT MOHATHHHBIN anmapat
KOHKPETHOW 00JacTH 3HaHHS, €€ MpoOJeMbl, JaeT IENbHOE MPEJCTABIICHUE O TUCIUILINHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMHU AUCIUTLTTHAMH.

[TnanupyeMble pe3yJIbTaThl IPH OCBOEHUH 00YYAIOIMMHUCS JIEKIIMOHHOIO MaTepraa;

— TIOJyYEHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUH, YpPOBEHBb
KOTOPBIX OINPEACIIACTCS IEeJICBOM YCTAHOBKOM K KaXKI0M KOHKPETHOM TEME;

—  TIOJIyYEHHE OIbITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTeIIeM;

— pa3BuTHE MNPO(PEeCCHOHAIBHO-IEIOBBIX  KAayecTB, JIIOOBH K  NPEeaMETy |
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIJICHHS.

— TOSIBJIEHHE HEOOXOAMMOTro HHTEpEca, HEOOXOAMMOTO IJIsi CAMOCTOSITEIIbBHOW PabOTHI;

— TIONyYeHUE 3HAHWKW O COBPEMCHHOM YpPOBHE pAa3BUTHUS HAYKH W TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHS HA OJIMIKAMIINE TOBL;

— Hay4YUThCsl METOJIUYECKH o0OpadarbiBaTh MaTepuay (BBIACIATH TJABHBIC MBICIU U
MOJIOKCHUS, TPUXOJAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATH WX B Pa3IMYHBIX
bopMynupoBKax);

—  MOJIyYe€HHE TOYHOT'O TOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHH.

JICKIIMOHHBIA ~ MaTepual MOXKET COINPOBOXKAATHCS JIEMOHCTpAIlMEH  CIIalIoB |
UCIIOJIb30BAaHUEM pa3laTOYHOrO MaTepuaja MpH MPOBEICHUU KOPOTKUX JHCKycCHH 00
O0COOCHHOCTSIX MMPUMEHEHHSI OT/ICJbHBIX TEMATHK 110 JTUCIHUILIHHE.

CTpyKTypa IpeaoCcTaBICHMS JEKIIMOHHOI0 MaTepHaa:

— IIOCTaHOBKA 3aJayH;

—  OCHOBHBIE CBEJICHMS 10 TEME JICKIUH;

—  pe3yJbTaThl ¥ BHIBOBIL.

11.2. Meroauueckue yka3aHus sl OOyYarOIIUXCS IO BBITIOJHEHUIO J1a0OpaTOPHBIX
pabot

B xone BeimonHeHus m1a0OpaTOpHBIX paboOT oOydarolmuics MAOKEH YrioyOuTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJAETh COBPEMEHHOM METOIMKONM M TEXHHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIMOHHON XapaKTepUCTUKOW 00yYaroIierocs.
Beinonnenune n1abopaTopHbIX paboOT COCTOMT M3 SKCIEPUMEHTAbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIUTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHI.

BrinonHenue 51a00paTopHBIX pabOT 0O0yyaromMMCs SIBJISIETCS HEOTHEMJIEMOH YacThIO
W3YYEeHUs] JUCLUIUIMHBI, ONpEeNeiseMOol Y4YeOHBbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00ecTeynBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 33a4 00y4aroIerocs:

— TIpHOOpeTeHHe HaBBIKOB HCCIEIOBaHMS IMPOIECCOB, SBIEHUH U  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOM TUCIUIINHBI,

— 3aKpeIuvieHHe, Pa3BUTHE U JeTalln3alls TEOPETUUYECKHX 3HAHUU, TMOJYyYEHHBIX Ha
JEKIHSX;

— ToJyueHHe HOBOW MH(OpMAINH [0 N3y4aeMON AUCIUILIMHE;

— TIpHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U TPUOOPaMHU.

3ajilaHue ¥ TpebOoBaHUs K IPOBEICHUIO J1a00paTOPHBIX paboT

3amanus U TpeOOBaHUS K MPOBEACHUIO JIAOOPATOPHBIX PAa0OT pa3MEIalOTCs B JIMYHOM
KabuHeTe oOyJaromerocs https://pro.quap.ru/.

Crpykrypa u ¢popma oTueTa 0 JabopaTOpHOU paboTe



https://pro.guap.ru/

Otyer o maGopatopHOil paboTe cmaeTrcs B SJIEKTPOHHOM Buie (moxkymeHT Word,
nokymeHT PDF) uepes Jluunbiii kabuner ['YAIL Otyer x naGopaTopHOil paboTe COACPKHUT
CJICAYIONIHE IIEMEHTHI:

— TUTYJBHBIN JIUCT C Ha3BaHHEM JHMCIUILUIMHBI, HOMEPOM U Ha3BaHHEM J1a00OpaTOPHOM
paboTHI;

—  IeJH U 337a4¥ paboThI;

—  3aJaHuC;

—  peleHwue;

—  BBIBOJIBL

TpeboBanus k 0hopMIICHUIO 0TYETA O JIAOOPATOPHOU paboTe

OOmue TpeOOBaHUST M PEKOMEHIAIMM [0 BBHIMOJHEHUIO IMHCHhMEHHBIX pPadoT
MeTogudeckue ykaszanus (¢ mmeHenmsimu ot 09.01.2019) [Dnekrponnsiii pecypc] /
WBanroponckuii ¢mman C.-Ilerep0. roc. yH-T a’dpoKOCM. HIPUOOPOCTPOCHHUS ; COCT. A. A.
CopokuH. - Wanropon : 2019. - 37 c. Pexum JOCTYTIA:
https://ifquap.ru/rp/ReportsFormattingRules.pdf, JInuneiii kabuner I'Y AIT

11.3. Metoauueckue yKa3aHus sl 0OYYaroIIUXCs MO MPOXO0KACHUIO CAMOCTOATEIbHON
paboTsl

B xoze BBIOTHEHUS CaMOCTOSATENbHONU pabOThI, OOYUYAIOLIUICS BBIMOIHSAET paboTy MO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IpErojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

B mporecce BBIMOTHEHHUS CaMOCTOSTENLHOW PabOThI y oOydaromerocs (HhopMHUpyeTcs
1enecoo0pa3Hoe MIaHUPOBaHUE PaboUero BpeMeHu, KOTOPOE MO3BOJISIET €My pa3BUBAaTh YMEHUS
¥ HaBBIKA B YCBOCHHWU WM CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHM, 00ECIICUMBAET BBICOKUM
YpOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEHHs, MOMOTaeT NOMYyYUTh HAaBBIKA TOBBIIICHUS
po(hecCHOHATBHOTO YPOBHSL.

OCHOBHBIMM METOAMYECKMMHU MaTepuajiaMy, HaIMpPaBISIOMIMMH  CaMOCTOATEIbHYIO
paboty 00yUaromuxcs, SABJISIOTCS UCTOYHUKUA U3 TIEPEUHS] NIEYATHBIX M AJICKTPOHHBIX yUEOHBIX
u3JlaHull, yka3zaHHBIX B Tabmuue 8. Kpome »Toro, oOydarommiics MOXET TOJIb30BaThCS
AJIEKTPOHHBIMU PECYpPCaMU, YKa3aHHBIMH B Tabmumax 9 u 11.

11.4. Metoauueckue yKka3aHusl Juisi 00y4arommxcsl 10 MPOXOKACHUIO KOHCYJIbTallUH.

ITo n3ydaemoit AUCHUIIINHE TPOBOJSATCS CIIEIYIOIIME BU/Ibl KOHCYJIbTAIMI:

KoHncynpranus nepes 9k3aMEHOM - IPOBOJIUTCS C LIETIBIO:

—  YTOYHEHHS OPTaHU3AIIMOHHBIX MOMEHTOB;

—  CHCTEMAaTH3aIlU¥ 3HAHUM;

—  OTBETHI Ha BOIIPOCHI, BBI3BIBAIOIINE TPYIHOCTH TPH IMOATOTOBKE K SK3aMEHY.

Koncynpranmus umeer Qopmy JeKIUH, MOCIE KOTOpOH IMpernojaBaTeslb OTBEYaeT Ha
BOMPOCHI CTYJICHTOB UJIHU B BUE Oecebl B popme "oTBeT-Bompoc'.

Koncynpramnus co cinaboycneBarouMi CTyASHTaMU - peHa3HaueHa JJis:

— JTUKBUJANWU MPOOEIIOB NP U3YYCHUH TUCIUILIIHHEI,

— Pa3bsSCHEHHUS CIIOPHBIX BOMPOCOB U BOMPOCOB, HANOO0JIEE CIOKHBIX JIJIS1 U3yUEHUS;

—  3aKpeIuIeHUs MPOUJIEHHOr0 MaTepuraa,

— JTUKBUJAIWY aKaJIEMUYECKUX 3a/I0JKEHHOCTEH.

ITpoBoUTCS pEryisipHO COTJIaCHO rpaduKy KOHCYJbTALMi IpenojaaBatens (He pexe 1
pasa B 2 HeIeNN).

KoHcynbramuss 1m0  NPOEKTHOM M HAy4YHO-HCCIENOBATEIbCKOW  JEATEIbHOCTU
00y4aroIuxcs - MPOBOAUTCS C LIENbIO:

— paclIMpeHHs Hay4yHOro KPyro3opa o0yJaroImuxcs;

— paccMOTpEeHMsI BOIPOCOB, HE BKIIOYEHHBIX B IPOrpaMMy U3y4aeMOi TUCIUILINHBI;

— yrayOJIeHHOTr0 U3y4eHHs MaTepualia Kypca;
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— IIOMOIIH 06y‘-IaIOIJ_II/IMC$I B IMOATOTOBKC HAYYHBIX crateii u JOKJIaZA0B Ha
KOH(epeHIINH;

— IMOATrOTOBKH K YHAaCTHIO B KOHKYpCax U OJIMMIINaJax.

[TpoBoaMTCSL peryssipHO COTJIacHO TpadHKy KOHCYJIbTALUH IPErogaBaTesi WIN II0
YCTHOH JIOTOBOPEHHOCTH MEKAY 00yUaroImuMcs U IIPENoJaBaTesIeM.

11.5. Mertoauueckue yka3aHusl JUIsl OOyYaroIMXCS IO IPOXOXKICHHIO TEKYILEro
KOHTPOJISI yCIIEBAEMOCTH.

Texkymui KOHTpPOJIb YCIEBAEMOCTH IIPELyCMaTpUBAaET KOHTPOJIb KayeCcTBAa 3HAHUU
00yyaroIuxcs, OCyLIECTBISEMOIO B TEYEHUE CeMecTpa C LIeJbI0 OLEHMBAHUSA XO0Jla OCBOEHUS
TUcUUIUTMHBEL. HeBbimonnenue TpeO0oBaHMN MM X YACTH MO MPOXOXKICHHUIO TEKYIIEro KOHTPOJIS
YCIEBAEMOCTH IIPHU YCIEIIHOM MPOXO0XKIECHUU IIPOMEKYTOUYHOM aTTECTAllMM MOXET IPUBECTH K
ITOHUKEHUIO UTOTOBOM OLICHKH.

Bo3MOXxHBIE METOBI TEKYILETO KOHTPOJIS:

— YCTHBIM OIIPOC Ha 3aHATHSIX;

— cHUCTeMarudecKas IPOBEPKa BBIIOJIHEHNS MHANBUIYAJIBHBIX U JOMAIIHUX 33JaHNH;

— 3alUTa OTYETOB IO J1a0OpPaTOPHBIM paboTam;

— IPOBEJEHHUE KOHTPOJbHBIX PabOT;

— TECTUPOBAHME;

— KOHTPOJIb CAMOCTOSITENIbHBIX PaloT;

— TPOBEJECHHE KOHTPOJIBbHBIX padoT;

—  BBINOJHEHUS KOHTPOJIbHON pabOThI 320YHUKOB;

— KOHTPOJIb KYpCOBOT'O POEKTUPOBAHUS;

— KOHTPOJIb BBIIIOJHEHUS KypCOBBIX padoT;

— JIOKJIaJ Ha Hay4yHOU KOH(pepeHIHH;

— HalnMCaHWE HAyYHOW CTaThH.

KoHTposnbs ocymiecTBisieTcss MmyTeM MPOBEACHUS ONPOCOB, IPOBEPKU BBIITOJHEHUS
3aJaHMii  Ha TOPAaKTUYECKUX 3aHATUAX / JabopatopHblx paborax. IlpemomaBarenem
OCYIIECTBIISIETCA TeKyIas oreHka chopmupoBanHoctu unaukatopoB OIIK-1.3.1, OIIK-1.VY.1,
OIIK-1.B.1. [JlaTel mpoBeaeHMsI TEKYLIEr0 KOHTPOJSA MO YKa3aHHBIM 33JaHUSIM COOOILAOTCS
oOyuaromuMmcst 3apaHee. CTylE€HT JOJKEH BBINOJHHUTH BCE MPELYyCMOTPEHHBIE KOHTPOJIbHBIE
MEPONPUATHS HE TO3/IHEE YKAa3aHHOTO CpPOKa. Pe3ynbTaThl TEKyIIEro KOHTPOJS YYMTHIBAIOTCS
IIPU NIPOBEICHUU IPOMEKYTOUHOM aTTECTALUH.

11.6. Mertoauueckue ykazaHus sl 00yJarOUIHXCs 110 TIPOXO0KICHUIO TECTUPOBAHHUS.

Hcnonp30BaHne TECTOBBIX 33JaHUM BO3MOYKHO KakK IPU TEKYIEM KOHTpPOJE, TaKk U IpU
MIPOBEJCHUHN IPOMEXKYTOUHOM arTecTal. TecTbl MOTYT NpPOBOJIUTHCS KaK B MHCbMEHHOMN
dopme, Tak U € UCTIOJIb30BAaHUEM AIIEKTPOHHBIX CPEJICTB 00yUEHUS.

MOoO’XHO BBIIETUTH OCHOBHBIE YPOBHHM Te€CTa, B KOTOPBIX IpPOBEpPKa BO3PACTAET OT
KOHTPOJIS 3HAHUHU (MHAMKATOP JAOCTHXKEHHMS KOMIIETEHIMH - "3HaTh'") 10 MPUMEHEHHs HAaBBIKOB
IpU pEHIeHUH THUIOBBIX M HETHUIOBBIX 3a1ay ((MHAUKATOPHl JTOCTHXKEHUS KOMIETEHIIMH -
"ymets" u "BrageTs"):

— llepBblil ypOBEHD - y3HABaHUE pAHEE U3YUEHHOIO MaTEpHaa;

— Bropoil ypoBeHb - penpOAYKTUBHBIN - B 3aJaHUSAX HE COJEP)KUTCSA MaTepuania JJs
OTBETa WJIM € €ro Hu3BJeueHHe TpeOyeT He TOJIbKO 3allOMHUHAHMsS MaTepuajia, HO U €ro
MOHUMaHUs (TI0JICTAHOBKA, KOHCTPYKTUBHBIN TECT, TUIIOBAS 3a/1a4a);

— Tperuil ypoBeHb - HETUIIOBBIE 3aJauyd IOBBILIEHHON CIIO)KHOCTH, I KOTOPBIX
TpeOyeTcsi CaMOCTOSATENbHOE HaX0K/IEHUE METOOB PEILICHUS;

— CMeIIaHHBIN - UCTIOB30BAHUE 3JIEMEHTOB BCEX TPEX YPOBHEH JJIsl MPOBEPKHU PA3HBIX
MHAUKATOPOB TOCTUKEHUSI KOMIIETEHLINH.



Kpurepun onenku TecTtoBbiX pador Oaszupyrorcs Ha 100-0anpHOWM IIKajie COTJIACHO
Tabmune 14:

— MeHee 51 - "He 3auTeHo" wiK "HeyA0BIETBOPUTENBLHO" (2);

— 01 51 10 69 - "3aureHo" wim "ynoBaeTBOpUTENBbHO" (3);

— o1 70 1o 89 - "3aureno" wim "xopomo" (4);

— 0190 10 100 - "3aureno" unu "orauvHO" (5).

11.7. Metoauueckue ykazaHus JJisi 00y4aroUMXcs MO MPOXOXKICHHUIO MPOMEKYTOYHON
aTTECTALUU.

[IpomexyTouHas  arTectanus  OOy4YalOIIMXCS — MpeAycCMaTpUBaeT  OICHUBaHHE
IIPOMEXYTOUHBIX U OKOHYATENbHBIX PE3YyJIbTAaTOB 00y4YeHMs IO JucuuiuinHe. OHa BKIIIOYAET B
ceos:

— D9K3aMeH — (opma OLEHKH 3HaHUM, MOIYYEHHBIX OOydYaroIluMcs B Ipolecce
U3yYeHHs BCEW NMCUMIUIMHBI WK €€ YacTH, HAaBBIKOB CAMOCTOSITENIbHOW pabOThI, CHOCOOHOCTH
NPUMEHATh UX JJIs pEUIeHUsl MPAKTHUYECKUX 3ajad. JK3aMEH, Kak MpPaBWIO, MPOBOJUTCS B
Nepuoj, SK3aMEHALIMOHHOW CECCHMM U 3aBEpILIAeTCs] aTTECTALlMOHHOM OLIEHKOW «OTJIMYHOY,
«XOPOLLIOY», «YIOBIETBOPUTEILHO», «HEYIOBIECTBOPUTEIBHOY.

— muddepeHunpoBaHHbI 3aueT — 3T0 ¢dopMa ONEHKHA 3HAHWH, MOTYyYEeHHBIX
0o0yyaromuMcs IpU U3YYEHUH AUCUMILIMHBL, IPU BBIMOJIHEHUH KYPCOBBIX IIPOEKTOB, KyPCOBBIX
paboT, Hay4YHO-HCCIIEA0BATEIbCKUX PAOOT U MPOXOXKICHUH MPAKTUK C aTTECTAlMOHHON OLIEHKON
«OTJIIMYHOY, «XOPOILO0», KyJA0BIETBOPUTEIBLHOY, «HEYA0BIECTBOPUTEILHOM.

DK3aMeH MPOBOJIUTCS B OJHOM U3 creayromux Gopm:

— 9K3aMeH MPOBOJUTCS B YCTHOM (popme B BHJIe OTBETA Ha BOIIPOCHI,

— DK3aMeH NMPOBOAMTCS B MHUCHMEHHOHN (popMe B BHIE OTBETA HA BOIIPOCHI;

— 9K3aMEH NMPOBOJUTCS B MMCbMEHHOMN (popMe B BUJE TECTA,;

— DK3aME€H NPOBOJUTCS C MPUMEHEHHUEM CpeICTB dJekTpoHHoro oOyuenus (CHO
I'VAII).

B cinydae nucraHunoHHON (HOPMBI TPOMEXKYTOUHOM aTTECTALUMM SK3aMEH MPOBOJUTCS B
BUJIC TECTA C IPUMEHEHUEM CPEJICTB IEKTPOHHOTO O0yUEHHS.

JuddepeHnpoBaHHbIN 3a4€T IPOBOAUTCS B OHOM U3 ClIeAYyIOmuX Gopm:

— nuddepeHIMpoBaHHBINA 3a4eT MPOBOJAUTCS B YCTHOW (opMe B BHJI€ OTBETa Ha OJIMH
WJIM HECKOJIBKO BOIIPOCOB 10 AMCLIUIIINHE;

— muddepeHIHPOBaHHBIN 3a4eT MPOBOAUTCS B MUCbMEHHOH (opMe B BUJIE TECTa;

— muddepeHIUPOBaHHBIA 3a4eT MPOBOJUTCA C MPUMEHEHUEM CPEICTB 3JIEKTPOHHOIO
oOyuenus (CAO I'VAII).

B cnyyae nuctaHumoHHON (OPMBI MPOMEXYTOUHON aTTecTaluy, JudpepeHInpOBaHHbIN
3a4eT MPOBOJIUTCS B BUJIE TECTA C IPUMEHEHHUEM CPEJICTB 3JIEKTPOHHOIO O0yUEHUSI.
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