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1. Heaun u 3apa4u AUCHMIITHHBI

Ienu oucuyunnunoi:

e (QopmHpoBaHHE y OOYYAIOIIMXCS ECTECTBEHHOHAyYHOI'O MHPOBO33DEHHS M pa3BHTHE (PU3MYECKOro
MBIIUICHUS;

¢ [IOHMMaHHE 3HAYUMOCTH AMCLUHUILIMHBI «Du3nkay, kak QyHIaMEHTa BceX HayK €CTECTBEHHOHAYYHOTO
UKJIa

e obecrnedyeHue yrIyOJNICHHOTO W3Y4eHHs ec¢ 0a30BBIX pa3zeioB; OBIaJcHHE (yHIaMEHTaIbHBIMH
HOHATHAMH, 3aKOHAMH ¥ TEOPUSMH KJIACCHYECKOM W COBPEMEHHOW (HU3MKH, a TakKe MeTojaMH (HU3HYECKOro
UCCIIEJOBAHMUS;

e OBJIaJICHUE ITPUEMAaMH U METOAAMH PELICHHsI KOHKPETHBIX 33/1a4 U3 Pa3JInuHbIX 00JacTeil (QU3NKH;

e yMEHHME BBIJCIHTh KOHKPETHOE (HM3MYECKOe COJepKaHWe B NPHUKIAAHBIX 3aJadax Oyaymen
JIeSITEIIEHOCTH.

3aoauu oucyunaunbl: CUCTEMAaTU3UPOBATh U YIIIyOUTh MOHMMaHUE (yHIAMEHTAIBHBIX 3aKOHOB (DPM3UKH;
chopMUpPOBaTh yMEHHS M HaBBIKHM JUIS HCIIOJb30BaHMS TEOPETHYECKUX 3HaHWII No ¢Qusnke B cdepe pemeHus
npo(hecCHOHAIBHBIX 33/1a4.

2. MecTo aucnuIuInHel B cTpykType OII

Brnok 1 «AuctmrumHel (MOZYIN)», 00s3aTeIbHAs 4acTb.

3. [Inanupyemble pe3yJbTaThbl 00y4eHUs MO AUCHUTIIMHE
B pesynprare H3y4eHus IUCIMIDIMHEI 00yJaIOMHUNCS TOHKEH OCBOUTH!
06wenpoeccuonHanbHy0 KOMNEMeHYUIo

OIIK-1.

Criocoben
MaTEMaTHYECKOro aHalli3a W MOJCIUPOBAHMUS, TEOPETHYECKOTO M OKCIEPUMEHTAIBHOTO HCCICIOBaHUS B

NPpUMCHATL  CCTCCTBECHHOHAYYHBIC

npodeccHOHANBEHOM EeSITEIEHOCTH.

u O6H.ICI/IH)KCH€I)HLI€ 3HaHUuA,

Pe3lebmaI11bl 0C60€HUA 0ucuun.zmubt, ycmanoejieHHble uHOukamopbt oocmudiceHus Komnemeuuuﬁ

HanmeHoBanue HNHauKaTopsbl 10CTHKEHUS IMoka3zaresnu (JIaHKMpyeMble)
KOMIIeTeHIINH KOMIIeTeHIIUH pe3yabTaThl
00y4yeHust

OIIK-1. Criocoben

OIIK-1.1. 3naer:

3HaTh:

MIPUMEHATH C€CTCCTBCHHOHAYYHBIC U
€CTECTBEHHOHAYYHbIC U 00IIEHHKEHEPHBIE TOHSTHS, e (yHIaMEeHTAIbHbIE 3aKOHBI IPUPOJbI U
00IIenH)KEHEPHBIC HPUMEHAEMBIE B TPOYECCHOHATBHON | (opopnbie (U3MUeCKHE 3aKOHBI B 06J1acTH
3HAHMS, METO/IBI JIeSITEIbHOCTH, OCHOBHBIE 3aKOHBI MEXaHHKH, TePMOIMHAMUKH,
MaTeMaTH4eCcKOro €CTEeCTBEHHOHAYYHBIX JAUCIHUILIUH, NEKTPHUECTBA M MATHETH3MA, ATOMHOI
aHaimM3a u METO/Ibl MaTeMATHYECKOrO aHATH3A U | dysprcy;
MOJICJTMPOBAHHS, MIPOCKTHUPOBAHUS, METOIBI e OCHOBHBIC STATIBL CIOKHOLO
TEOPETHYECKOTO U TEOPETHYECKOTO U HCTOPHUECKOTO DA3BUTHS (H3MKH H ed
9KCICPUMECHTATIBHOTO OKCIEPHMEHTANLHOTO HCCIEIOBAHNS | (1ap0pienHs KaK HAYMHOM AMCIHTITHHBL
HCCIICOBAHILI B . ® CyTh M IIPUPOJY OCHOBHBIX (pr3HMUECKUX
npodeccronansHok SIBICHUI B OKPYXKAIOIIEM HaC MUPE, UMETh
ACATCIEHOCTH, LEJIIOCTHO® Npe/ICTaBICHUE 0
€CTECTBCHHOHAYYHOW KapTHHE MHPA;
® OCHOBHbIE  METOIbl  (PU3UYECKOrO
WCCIICIOBAHUSI ¥  CBOMCTBA  BEIIECTB,

HCIOJIb3YyEMbIC B COBpeMeHHOﬁ TCXHHUKC.

OIIK-1.2. Ymeer:

MPUMEHSTh €CTECTBEHHOHAYYHbIC U
OOIICHHXCHEPHBIC 3HAHUS B

PO ECCHOHATBHOM IEITETFHOCTH,
HCIIOB30BaTh METOIbI
MaTEeMAaTHYCCKOTO aHATU3a
MO/JICTTUPOBAHHUS B
npodeccrnoHaNbHON IeATENBHOCTH,
MPUMEHSTh METO/Ibl TEOPETUUECKOTO
U 9KCIEPHUMEHTATBEHOTO
HCCIICIOBAHUS B PO ECCHOHATBHOM

ACATCIbHOCTH, CHCTCMATU3UPOBATH U

Yvmerh:

® IPUMEHATh (PU3NYECKHE 3aKOHBI IS
peLIeHus MPaKTHUECKUX 3a71ad;

®  OPUEHTHPOBATHCS B Ppas3IMuHBIX
00J1acTsIX COBPEMEHHOHN (pH3HKH;

® BUJIETH COJEPKATEIBbHYIO (DPU3UUECKYIO
CTOPOHY OCHOBHBIX ITPUPOJHBIX SBICHUN U
TEXHUYECKUX YCTPOUCTB.

METOAbI




aHaIM3UPOBATh HHPOPMAITHUIO,
MOJY4EHHYIO C IOMOIIBIO
OO0IIEHHKEHEPHBIX 3HAHUH U
OCHOBHBIX 32KOHOB
€CTECTBCHHOHAYYHBIX JTUCITUILINH

OIIK-1.3. Bnageer:

METOAAMU MAaTEMATHUUYECCKOI' O
aHaJIN3a ¥ MPOCKTUPOBAHUS,
METOJIaMH TEOPETUUECKOTO U
9KCICPUMEHTAIBHOTO UCCIICIOBAHMS

Baanern:

e mpuéMaMH pEIICHHS THIUYHBIX 3agad
13 Pa3INYHBIX Pa3AeNoB (HU3HUKH;

e 3HaHWEM  OCHOBHBIX  (PHU3HYECKHX
3aKOHOB TIpU BBIOOpE €M W IyTed eé

JOCTIDKCHHSI B CBOCH  IPAKTHYCCKOU
paborte;
® pasTMYHBIMH  mpuéMaMHu  Ipolecca

HAay4YHOT'0O IO3HaHUs (aHaJ'H/IB U CHHTC3,

abcTparupoBaHue, Heanu3arusi,
aHaJorus, MO/ICJIMPOBAHHE,
(dhopmanmm3anms, 000011IEHTE "

OTpaHWYCHUE, MHAYKIUS U ASTYKIIHs).

JUCIIATIIINH.

4. O0beM IMCHUIIMHBI U BUABI y4e0HOI padoThI

3HaHUS, YMEHUS W HAaBBIKH, MPUOOpPETacMbIc OOYYAIOIIUMUCS B pe3yJbTaTe H3YYCHHUS IUCHUILUIHHBI
«DPu3nKay, SBISIOTCS HEOOXOAUMBIMHU [UISI IOCIEAYIOMIEr0 IOATAMHOTO (POPMHUPOBAHUS KOMIETSHIINA U N3Y4ICHUS

V4eOHBIM IIJITaHOM npeayCcCMaTpuBarOTCA CICAYIOIUE BUIbI pa60TI)I MO AUCLIMIIIIMHE:

Ne i/

Bcero yacos no ¢gopmam o6yueHus1, aK. 4

OuHast 3aouHast

Buabl yueOHbIX 3aHATHI

B TOM B TOM
qHucJjie YUCIe

BCEro BCEro

KonTakTHas padoTa (00beM padoThI
00y4arommxcsi BO B3aUMO/IeliCTBHY C
npenojgasarejiem) (Bcero)

80,2 10,2

1.1

3aHITHS JICKIIMOHHOTO TUIA (JICKITUH)

18 4

1.2

3aHATHUS CEMUHAPCKOTO THUIA (TIPaKTHYECKue)™*,
B TOM YHCJIE:

60 4

1.2.1

CEMHHap-AUCKYCCH,
ITPAKTUICCKUE 3aHATUA

9 4

1.2.2

3aHATHSI CEMHHAPCKOTO THIA: JJA00paTOpHBIE paboTHI
(;mabopaTopHBIC MPAKTHKYMBI)

1.23

KypCOBOE IPOCKTHPOBAHHUE (BBITOIHEHHE KYPCOBOH
paboThl)

1.3

KOHTPOJIb TPOMEXYTOYHON aTTECTalluH U
OLICHMBAHHE €€ Pe3yJIbTATOB, B TOM YHCIIE!

2,2 2,2

1.3.1

KOHCYJIbTAlld I'pyIIoBadg o NOAroTOBKE K
HpOMe)KyTO‘IHOﬁ aTTCCTalInun

1.3.2

MIPOXOXKJACHUE TPOMEKYTOUHON aTTECTallUU

0,2 0,2

CamocrosiTesibHasi padoTa (Bcero)

120 199

2.1

paboTa B 3NEeKTPOHHOH WHPOPMAITMOHHO-
o0Opa3oBaTeNpHON cpefie ¢ 00pa30BaTeIHHBIMA
pecypcaMu yueOHOH OHOITHOTEKH, KOMIIBIOTEPHBIMH
cpeacTBaMHu 00Y4eHHUS ISl IOATOTOBKHU K TEKyIeH U
MIPOMEXXYTOYHOM aTTECTALNH, K KypCOBOMY
MIPOEKTUPOBAHUIO (BBIIIOJIHEHUIO KYPCOBBIX palor)

120 199

2.2

caMocCTosTeNbHast paboTa IMPH MOATOTOBKE K
MIPOMEKYTOYHON aTTeCTaIluu

15,8 6,8

O0masi Tpy10eMKOCTb T CHHILTAHBI

6 3.e./216 uac.




| dopma NpOMEKYTOUHOM aTTeCTalluu 9K3aMEH

%

CeMuHap — ceMHHAP-AUCKYCCHS

I'T - npakTHyeckoe 3aHATHE - TIOCCAPHBIA TPEHUHT

TT - npakTHueckoe 3aHATHE - TECT-TPEHUHT

I13T - npakTHUeckoe 3aHsATHE - TO3ETOBOE TECTUPOBAHUE
JIC - mpakTH4eckoe 3aHATHE - JIOTHYECKas cXemMa

V]I - ceMuHap-00CyKCHHUE YCTHOTO TOKJIaaa

P® — cemunap-o6cyxnenue pedepara

AceccMmeHT pedeparta - ceMHHap-acecCMeHT pedepara

Bb - BeOunap

VY3 - cemuHap-00CyKAI€HHE YCTHOTO 3CCE
AJIT - npakTH4ecKOe 3aHsITHE - AITOPUTMUYECKUN TPEHUHT

5. Conep:xaHue TUCHUILINHBI
5.1. Conep:xanue pa3jieioB U TeM

Ne HanmenoBanune
/n | pasjena TUCIHIUIHHBL

Coneprkanue pasjenna JUCIUILTIHE

Mexannka

KnnemaTnka MaTepHajbHOW TOYKH M NOCTYNATEJIbHOIO JBMKEHUS
TBepAoro Teja (Mojenu B MexaHuke. Cuctema orcyera. TpaekTopusd, IIMHA
MyTH, BEeKTOp nepemenieHus. CKopocTb. Y CKOpeHHe).

JMHaMMKa MaTepHaJbHOW TOYKH M TMOCTYNATeJIbHOr0 JIBH:KEHHS
TBepaoro Tena (Macca. Cuna. 3akonbl Hprotona. Cuibl TpeHHs. 3aKkoH
coxpaHeHHs umiryssca. LlenTp Macc. YpaBHEHHE OBIDKCHUS Tela IEPEMEHHOMN
MAacCHI).

PaGora w Mexammdeckasi JHeprusi (9Heprus, pabOTa, MOIIHOCTE.
Kunerndeckast ¥ moTeHIMANIbHAS SHEPTUH. 3aKOH COXPAaHEHUSI MEXaHWIECKON
SHEPTHUN).

DJjieMeHTHI TeOpHH ToJis (3akoHbl Keruepa. 3akoH BCEMUPHOTO TATOTEHHS.
Cuna tsoxectn u Bec. HesecomocTs. Ilone TsAroreHus u ero HanpsKEHHOCTb.
Pabora B mome Tarotenms. lloTteHiman monsi Tarotenus. KocMmuueckne
ckopoctu. HennepruanapHble cucteMsl oTcdera. CHIlbl HHEPLHH).

MexaHuka TBepAOro Tela, KUAKOCTH M ra3a (MOMEHT HHEpIHH.
Kunernueckast sHeprust BpamieHus. MOMEHT CHibl. YpaBHEHHE IHHAMHKU
BpAIaTeIbHOTO IBIKCHUS TBEPAOTO Tesa. MOMEHT MMIyJbca M 3aKOH €ro
coxpanenus. Jlebopmaru TBepaOro Teia. YpaBHCHHE HEPa3PhIBHOCTH.
VYpaHenue bepHymnmu u cienctBus u3 Hero. Bsskoctb. JlamuHapHbI U
TypOyJIEHTHBIM PEXXHUMBI T€UEHHS KUAKOCTEH. JIBM)KEHHE Tel B )KUAKOCTAX U
razax. JlaBieHue B )KHJIKOCTH U rase).

DJieMeHTbl CHeMHATbHOH TEOPHMU OTHOCUTEJHLHOCTH (TIpeoOpazoBaHUA
Tanunes.  MexaHuueckuid  OpPUHLUMI ~ OTHOcHTeNbHOCTU.  [locTynaTsl
CHeuuanbHOW  (JacTHOHW) TeopuHM OTHOCHTENbHOCTH. I[IpeoOpazoBanus
Jlopenma. CrnenctBuss u3 mnpeodOpazoBanmii JlopeHma. MuTepBanm Mexny
coObiTusiMu. TIoHSITHE O PENSTUBUCTCKOW JAWHAMUKE. 3aKOH B3aWMOCBS3H
Macchl M DHEPTUH)

2 | DnexktpuyecTBO

DJIEKTPOCTATHKA (3aKOH COXPAaHEHHUS AIIEKTPUYECKOTO  3apsaa. 3aKkoH
Kynona. Onekrpocratiueckoe mose. HampsKeHHOCTb 3J1E€KTPOCTaTUYECKOTO
nois. [TpuHnmn cyneprnosunun snekrpocrarnueckux nonei. Teopema ["ayccea.
[ToTeHnman 3IeKTPOCTATUYECKOTO MOJsL. DKBUIIOTEHINAIBHBIC TOBEPXHOCTH.
Tunsr  ausnextpuxoB. Ilomspusanus auanekTpuxkoB. CerHeTO3IEKTPUKH.
IIpoBomHUKHM B  3MEKTPOCTATUYECKOM IOJIE. OJIEKTPUYECKas EMKOCTb
YeIWHEHHOTO NpoBOAHMKA. KoHmeHcaTopel. DHEPrus 3JIEKTPOCTaTHUECKOTO
oJIst).

IocTosIHHBIA IMeKTpHYECKHil TOK (TMEKTPUIECKAN TOK, CHJIAa M IUIOTHOCTH
ToKa. CTOpOHHHE CHJIBI. DNEKTPOABIDKYIAS CHIIa U HanmpsokeHne. 3akoH Oma.
ComnpoTHBiIeHHE NPOBOJHUKOB. PaboTa M MOIIHOCTH TOKa. 3akoH JXoys-
Jlenna. DnekTpuyeckne TOKH B MeTallaX, BaKyyMe M raszax. DJIeMEHTapHas
KJlaccH4ecKas Teopus 3JEKTPOIPOBOJHOCTH METAJUIOB. BBIBOJ OCHOBHBIX
3aKOHOB JIEKTPUYECKOTO TOKA B KJIACCHUECKOW TEOPHU IEKTPONPOBOAHOCTU
MeTa/uToB. PaboTa BBIXO/a JIEKTPOHOB M3 METa/Ula. DMUCCHOHHBIC SBICHUS U
ux npumeHeHue. Monusanus razos. HecamocTosATenbHbIN Tra3oBbIM pa3ps.




n/n

HanmenoBanue
paszaena JUCLHUILUIHHBL

CoxepxaHue pasfena JUCIUILTHHBI

CaMOCTOSITENBHBIN T'a30BbIi pa3psia U ero THIEL. [11a3ma u ee cBOHCTBA)

Mexanuyeckne ¥ JJIeKTPOMArHuTHBIe  KoJedanus ([apMoHmUYecKue
KoJIeOaHMs M MX XapaKTepUCTUKU. MeXaHn4ecKre rapMOHNYECKUE KOJIeOaHMsI.
I'apmonunueckuil ocumutaTop. [IpyKuHHBIH, GU3MYECKUH U MaTeMaTHYECKUH
MmasTHUKH. CBOOOAHBIE TrapMOHHMYECKHE KoileOaHuss B KoJeOaTenbHOM
koHType. JuddepennuanbHoe ypaBHEHHE CBOOOTHBIX 3aTyXaloIUX U
BBIHY)KJICHHBIX KoJieOaHMA W ero pemeHue. Pe3zonanc. [lepeMeHHBIA TOK.
Mo1mHOCTb, BBIAEIEMAs! B IIEMH IEPEMEHHOTO TOKA).

Bouns1 (ynipyrue BosHBI. BomHoBbie nponecchl. [IpononbHbe U monepedHbe
BONHBI. YpaBHeHHe Oerymeil BomHbl. Pas3oBas ckopocTh. BomHoBOe
ypaBHenue. [Ipunnun cyneprnosunuu. ['pynmnosas ckopocts. MHTEpdepenums
BoJH. J{udpaxuus. Crosyne BOJIHBI).

MarHuTHoe mnoJe (MarHUTHOE II0JIe M €ro XapaKTepHCTHUKU. 3akoH buo-
Capapa-Jlamiaca W ero mpUMEHEHHE K pPacdeTy MarHUTHOTO IIOJIA. 3aKoH
Awmrmepa. BzammopeidicTBHe MapalUIeIbHBIX TOKOB. MarHmTHoe TOJE
JBIXKYyLIErocs: 3apsja. JlelicTBUe MarHUTHOTO IOJS Ha JOBMXKYLUMICS 3apsii.
Yckoputenu 3apspkeHHBIX  dactul.  Oddexkr Xomma. Ilotok BekTopa
MarHuTHOM mHIyKnmu. Pabora mo mepeMemeHnio MpoBOJHUKA M KOHTYpa C
TOKOM B MarHUTHOM I0Jjie. MarHUTHBIE MOMEHTHI IEKTPOHOB U aTOMOB. [{ua-
u napamarsetT3m. PeppoMarHeTHK1 U UX CBOMCTBA).

DJIEKTPOMATHUTHAs MHAYKIMA (SBICHUE DHICKTPOMATHUTHOW WHAYKIIUH.
3akon ®apanes Bpamenue paMku B MarHMUTHOM Tojie. BuxpeBble TOKH.
WunyktnBHOCTE  KOHTYypa.  CamomHAykiws.  BsammHas — mHAyKous.
TparcopmaTopsl. DHEPTUS MATHUTHOTO TIOJIS).

OcHoBa Teopunm MakcBesu1a AJs1 3JeKTPOMATHUTHOTO MOJs (BUXPEBOC
anekTpuueckoe mone. Tok cmemeHus. YpaBHeHne MakcBema Ui
AIIEKTPOMArHUTHOTO TOJIS).

JJIeKTPOMArHUTHbIE BOJIHBI (3KCIIEPIMEHTAIEHOE MOy 4eHHe
3IIEKTPOMarHUTHBIX BOJTH. HuddepennnanbHoe ypaBHEHHE
AJIEKTPOMAarHUTHOM BOJIHBL. DHEPrus O3JEKTPOMATHUTHBIX BOJH. MMIynbc
UIEKTPOMArHUTHOTO TOJIS. W3znyyenue JIATIONSI. [pumenenne

AIIEKTPOMArHUTHBIX BOJH)

Konebanus.
Maruetnsm "
JIEKTPOMATHETH3M
Bonnosas u

KBAaHTOBAA OIITUKaA

J1eMeHThI reOMeTpnqecxoﬁ u 3JleKTp0HHOﬁ ONITUKH (OCHOBHLIC 3aKOHBI
ontuku. IlomHoe OTpaKCHUC. ToHKHE IHH3BI. I/I306pa)KGHI/I€ npeamMeToB €

MIOMOIIbIO  JIMH3. AOeppaliii  ONTHYCCKUX  CHUCTEM. OCHOBHBIE
(HOTOMETPHUYCCKUE BEIMYMHBI M WX CIAWHHUIBL. DJIEMCHTHI 3JIEKTPOHHOMN
OTITHKH).

HNuTepdepennns cBera (KOTEPEeHTHOCTH M MOHOXPOMAaTHYHOCTH CBETOBBIX
BoiH. IHTepdepenius creta. [Ipumenenne natepdepeHimn caera).
Juppaxuusa cBera (mpuanun [roiirenca-Openens. Meron 30H Dpenens.
[Ipsamonuneitnoe pacnpoctpaneHue ceera. Judpaxums Dpaynropepa Ha
omuoit menmu. Judpakums Ppaynrodepa Ha IUGPAKIUOHHOW peIIeTKeE.
[MpoctpancTBennas pemerka. PaccesHue cBera. @opmyna Bynbga-bperros.
Paspermatommas cnoco6HOCTh onTHueckux mpudopos. [lousTre o ronorpadun).
B3anmopeiicTBHe 3JIEKTPOMAarHUTHBIX BOJIH € BellecTBOM. /[lucnepcust
cBeTa (ANEeKTpoHHasT Teopus nucnepcun cBeta. [lormomenue ceera. Dddext
JHomnepa. U3nyuenne BasunoBa-UepeHkona).

Hoasipu3anusi cBeTa (€CTECTBCHHBI M IOJSPH30BaHHBIN cBeT. [IBOoiHOE
nydenpenoMieHue. AHanu3 MOMSIPU30BAaHHOrO cBeTa. VIcKyccTBeHHas
ONTHYECKasl aHU30TpoMNusl. Bpalienue mIockocTy MOISpU3aLiig).

KpanToBasi mnpupoaa  u3jay4yeHMs (TEIJIOBOE  M3Iy4YeHHE M €ro
XapakTepucTuku. 3akoH Kupxroga. 3akonsl Credana-bonpimana u
cmemenns Buna. @®opmyner Pernes-Jxunaca wu Ilmanka. Onrudeckas
mupoMeTpusa. TemmoBble HMCTOUYHUKM CBeTa. Buael (QoTOINEeKTpHuecKoro
a¢pdekra. 3akoHbl BHemHEro ¢orodddexra. YpaBHeHHEe DWHIITEHHA IS
BHemHero (Gorodddexra. DKCIEepUMEHTATBHOE TTOATBEPKICHNE KBAHTOBBIX
cBoiictB cBeta. Ilpumenenue ¢orosdpdexkra. Macca u ummynsc QOTOHA.
Jasnenne cBera. Oddexr Komnrona u ero anemeHnTapHas Teopust. EnquacTBO
KOPITYCKYJISIPHBIX U BOJHOBBIX CBOIMCTB JIEKTPOMArHUTHOTO W3TYUYECHHUS)

AToMHasT ¥ sepHas

Atom (Mozxenu atoma Tomcona u Pesepdhopma. Teopust aromMa BOIOposa IO




n/n

HanmenoBanue
paszaena JUCLHUILUIHHBL

CoxepxaHue pasfena JUCIUILTHHBI

¢busuka.
TepmomuHamuka |
craTuueckas Qusuxa

Bopy. JluneituaTteiii cnektp aroma Bogopoaa. Iloctymatel bopa. OnbiThl
®panka u ['epma. Criektp atoma Bogopona o bopy).

DJIeMeHTbl KBAHTOBOH MeXaHMKH (KOPIyCKYJISIPHO-BOJIHOBOH — Ayallu3M
cBOWCTB BemecTBa. Hekoropele cBoiictBa BodH Ae bpoiins. CooTHouieHue
HeomnpeaeneHHocTeld. BonHoBas ¢ynkius. Oomiee ypasuenue Illpeaunrepa.
VpaBuenne Ilpeaunrepa nansg  CTAallMOHApPHBIX  cocTosHuM. [IpuHIUn
NPUYNHHOCTH B KBAHTOBOW MexXaHUKE. J[IBHKEHHE CBOOOIHOW YaCTHIIBI.
Yactuua B OJHOMEPHOM IPSIMOYTOJIBHOM MOTEHIMANIBHOH AMe. IIpoxoxnenue
YaCTUIBI CKBO3b NMOTCHIUANBHBINA Oapbep. TyHHenmbHBIN 3¢ddekr. JInHeHHbIH
TapMOHHUYECKHAN OCIIIUIATOP B KBAHTOBOW MEXAHHUKE).

DJjleMeHTbI COBpeMeHHOH (U3UKH aTOMOB (aTOM BOJIOPOAa B KBaHTOBOM
MeXaHHUKe. 1s-COoCTOsHME 3JeKTpoHa B aToMe Bojopona. CHMH 3IIEeKTpOHA.
CrinHOBOE KBaHTOBOE YHCIO. [IpMHIMI HEpa3NMYMMOCTH TOXAECTBEHHBIX
yactuil. ®epmuonsl u 6030HbL. [Ipunnun [laynu. Pacnpenenenue 3meKTpoHOB
B aToMe Mo cocTosHUAM. [lepronmdeckas cucreMa SIIEeMEHTOB MeHeneesa.
PeHTreHOBCKHE CIIEKTPHI).

DJieMeHThI COBpPeMeHHO# (PU3HKU MOJIeKYT (MOJIEKYIIBI: XUMHYCCKIE CBSI3H,
MOHATHE 00  HDHEPreTHYeCKUX  YPOBHAX.  MOJIEKYISIpHBIE — CIEKTPHL.
KomMOuHannoHHOe paccesiHue CBeTa).

OcHOBBI (M3MKK J1a3epoB (IIOTJIOIIEHHME, CIIOHTAaHHOE U BBIHY)XKICHHOE
n3nydeHus. ONTHYeCKHe KBAaHTOBBIE TEHEPATOPHI (J1a3epsl))

HcxonHble MOHATHSA U ONpeeJeHUs TEPMOIMHAMMKH M MOJEKYJISIPHOM
¢u3uku (terutoBoe  nBmkeHHe. CTAaTHCTHYECKHH ¥ TEPMOTUHAMHUYECKHUN
METOABI UCCIIEAOBAaHM. TepMOANHAMIYECKIE CHCTEMBI. TepMOIMHAMUYIECKHE
mapamMeTpsl U Tporecchl. OMBITHBIE 3aKOHBI WACATBHOTO Ta3a. YpaBHCHHE
Knaneiipona — Menzneneena).

MoJiekyIsIpHO-KHHETHYECKasi  Teopusi  ra3oB (OCHOBHOE  ypaBHEHHE
MOJIEKYJISIPHO-KUHETHYECKON TEOPUU UI€ANIbHBIX Ta30B. 3aKOH pacHpeaeaeHus
MOJIEKYJI HUACAIBHOTO Ta3a M0 CKOPOCTSIM M 3HEPTUSAM TEMJIOBOTO JBHKCHHS.
Bbapometpuueckas Gpopmyina. Pactipeneneaue bombimana).

OCHOBBI TEpPMOAMHAMUKM (UHCIO CTEMeHeH CBOOOIBI MOJEKYJBI. 3aKOH
PaBHOMEPHOTO pPACIpEeNiCHIsI SHEPTHH [0 CTEIEHSM CBOOOABI MOJIEKYJI.
Pabora u Ttemmora. IlepBoe Hayamo TEPMOAMHAMHUKHU. TeIUIOEMKOCTb.
[IpuMeHeHre TIepBOTO Hadana TEPMOIMHAMHUKU. AIMaOaTHUYECKHA MpOIIEcC.
Kpyrosele numkmnel. OOpatumble W HeoOpaTHUMbIE ITPOLIECCHL. DHTPOIUS, €€
CTaTUCTUUYECKOE TOJIKOBAHHE M CBSA3b C TEPMOJUHAMUYECKON BEPOSATHOCTHIO.
Bropoe Hauano TtepMmoanHamMuKH. TenjaoBble ABHTaTeIH W XOJOIUIbHBIC
mamusbl. [ukn Kapro u ero KITJI ans uaeanpHOrO rasza)

T'a3sl W KUIKOCTH.
®du3rKa TBEPIOIO Tena

@Du3nyeckass KHHETHKA (SBICHUS IIEPEHOCA: TEIUIOPOBOJIHOCTD, UM QY3Hs,
BA3KOCTh. Bakyym).

PeanbHble ra3pl, KUAKOCTH W TBepAble Teja (CHIBI W IOTEHIHAIBHAS
SHEPTHUsl MEXMOJIEKYJIIPHOTO B3aUMOZIEHCTBHS. YpaBHeHne Ban-nep-Baansca.
BuyTpennsis sHeprust peanpHoro raza. O¢dexr [xoyns — Tomcona.
Cxwmwxenne razoB. CpoifctBa xuakocted. IloBepXHOCTHOE HaTSDKEHUE.
Kamsipasie siBieHus)

Teepable TeJa (TUIBI KPUCTAIMUECKUX TBEPABIX TeN. TemIoeMKOCTh
TBepasIX Teld. AMop¢Hsie Tena. DazoBrie mepexonbl 1 u 2 poma. Aumarpamma
cocrosHus. TpoitHas TOUKa).

KBanToBble craTHCTHKM (00IIME CBENCHUS O KBAaHTOBBIX CTaTUCTHKAX.
Oyukuus pacnpeaeneHuss Pepmu-Iupaka. OyHkuus pacnpeaeneHus boze-
OliHmTeiiHa. BbIpokJeHME CHCTEMBl YacTHIl, ONMUCHIBAEMBIX KBAaHTOBBIMU
cTatucTukaMu. HekoTopble cBoiicTBa BBIPOXKIEHHOIO 3JEKTPOHHOIO Tra3a B
MeTtamiaXx. QOTOHHBIM ra3 B 3aMKHYTOH IOJIOCTH. TE€NIOEMKOCTh TBEPIBIX
Ten).

DJileMeHTbl KBAHTOBOIi TeOpMH MeTAJI0B (MIOHSATHE O KBAaHTOBOH TEOPUH
AIIEKTPOIPOBOIHOCTH MeTawioB. 3akoH Owma B KBAaHTOBOH TEOPHH
JNEKTPOINPOBOJHOCTH  METAJUIOB. CBepXIIpoBOJUMOCTb. Hexkotopsie
MarHuTHBIE CBOWCTBA CBEpXIPOBOIHHUKOB. [loHsATHE 00 3¢ dexre [xo3edcona.
KBanTOoBaHue MarHuTHOrO notoka. [IpuMeHeHne CBEpXIpOBOAUMOCTH B HayKe
U TEXHHKE).




Ne HanmenoBanue

Coneprxanue paszena TUCHUILIMHEL
n/n | pasaena JUCHHILUIHHBI P p

3oHHAs1 Teopusi TBepAbIX TeJl (MCXOAHBIC IPEJCTABJICHHUS 30HHOH TEOpHH
TBEPABIX TeJI. DHEPreTHUECKNE 30HbI B KPUCTAIIaX B MPHOIMKEHUN CHIIBHOMN
CBSI3U. MeTabl, AMAIEKTPUKH M TONynpoBoAHUMKU. CoOcTBeHHas U
OpUMecHas  INPOBOAUMOCTh  MOIYyHPOBOJHUKOB. DOTOMPOBOIUMOCTD
MOJTYTIPOBOTHUKOB. JIFOMUHECIEHIHS TBEPBIX TEI).

KonrtakTHble siBiieHHs (KOHTaKT IBYX MeTalioB. SIBnenus 3eebeka-Ilentbe u
Tomcona. KoHTakT Meramia ¢ nojaynpoBOIHUKOM. KOHTaKT 3J€KTPOHHOIO U
JIIPOYHOTO TOJTYITPOBOIHUKOB (P-n-TIepexo))

6. MeTtoanueckue yKazanusi 10 0CBOEHUIO THCIHTIHHBI

6.1 YueOHO-MeTOnMYecKOe o0ecnedeHne JUCIMILIHHbI

Memoouueckue ykazanus 011 npenooasamens

W3y4yeHue MUCHMIUIMHBI TPOBOAMTCS B (OpME JIEKUHMH, NPaKTHYECKUX 3aHSATHH, OpraHu3aluu
CaMOCTOATENFHON PabOTHI CTYICHTOB, KOHCYJIbTAIMNA. | TaBHOE HAa3HAYCHUE JICKIIHH - OOECIIEUNTh TEOPETUIECKYIO
OCHOBY 00yUeHMsI, pa3BUTh HHTEPEC K YIEOHOH AEATSIIFHOCTH ¥ KOHKPETHON yueOHOW AuCIMILINHE, c(HOPMHUPOBATH
Y CTY/IGHTOB OPHEHTHUPHI JUIS CaMOCTOSITENTBHOW pabOTHI HaJl KypCOM.

OCHOBHOW HENbIO MPAKTHYECKUX 3aHSATHH SBISIETCS 0OCYyXIeHHe HauOoJee CIOXHBIX TEOPETHUECKHX
BOIIPOCOB Kypca, MX METOAOJIOTHYECKasi U MeToAndeckas npopadorka. OHU MPOBOATCS B OpME Ompoca, JUCIyTa,
TECTUPOBAHUsI, 00CYKACHHS JOKJIAI0B U IIp.

CamocrosTenbHas paboTa ¢ HayyHOH M y4eOHON IHUTEpaTypol, TOMOoNHAETCS paboToi ¢ TECTUPYIOIIMMU
CHUCTEMaMH, TPEHMHTOBBIMH MpOrpaMmamH, ¢ HH(OPMALMOHHBIMU 0a3amMu, 0O0pa3oBaTEJIbHBIM DPECYPCOB
ANEKTPOHHOH HH()OPMAIIMOHHO-00pa30BaTENbEHOM Cpebl U ceTr VHTepHeT.

Ounenovnbie MaTepHaJIbl 10 KOMIETCHHHUAM IMPEACTABJICHBI Ha caiite B pa3aeiie «OE€HOYHbIE
MaTepHuaabD».

6.2 MeTtonnyeckne MaTepHajbl 00y4alINMMcsS MO0 JUCHHILVINHE, ONpee/siiole MpoLexyphl
OLICHMBAHUSI 3HAHUH, YMEHH I, HABBIKOB M (MJIH) ONBITA AeATEIbHOCTH

Meronuueckue MaTepuanbsl JOCTyIIHbL Ha caiite «JInuHas cTtynus» B pasnene «MeToauueckue yka3aHus U
TOCOOMS».

1. Metonndeckue ykazanus «BBeneHne B TEXHOIOTHIO O0yUYEHUS.

2. Meronnueckue ykazaHus I10 POBEJCHUIO yueOHoTo 3ansaTHs «Bebnnapy.

3. Meroauueckue yKa3aHus 110 TPOBEAEHHIO 3aHATHs «CeMHHAp-00CcyKaeHne yCTHOTO 3ccey, «CemMHuHap-
00CykJIeHHE YCTHOTO JOKJIaay.

4. Meronuueckue yKkazaHHs 110 IPOBEJICHUIO 3aHsATH «CeMHHap — aceCCMEHT pedeparay.

5. Meroauueckre yKa3aHus 1o mpoBeeHuto 3ausaTus «CeMuHap — o0cyxneHne pedeparay.

6. Meroauueckre yKazaHHs 0 MPOBEICHHI0 y4eOHOIo 3aHSATHs ¢ KOMIIBIOTEPHBIM CPEACTBOM OOYyYEHHS
«IIpakTHYECKOE 3aHATHE - TECT-TPEHUHT ).

7. Meroauueckre yKa3aHHs 1O MPOBEICHHUIO y4eOHOTO 3aHATHS ¢ KOMIBIOTEPHBIM CPEACTBOM OOYYEHHS
«IIpakTHuecKoe 3aHATHE - [IOCCAPHBII TPEHUHI».

8. Meroguueckue yKasaHWMs 10 MpoBefeHHI0 3aHATHA «[IpakThdeckoe 3aHATHE - IO3ETOBOE
TECTUPOBAHUEY.

9. [lonoxxeHue 0 peanr3anuy MEKTPOHHOTO 00YYEHHsI, JTUCTaHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.

10. Metoauyeckue yKa3zaHHS IO TpoBedeHHMIO 3aHATHS «[IpakTHdeckoe 3aHATHE - aNTOPUTMHYECKHUMA
TPEHUHD».

Yka3zaHHBIE METOJMUYECKHAE MATEPHAIIBI AT 00yJaromXcs JOCTYIHBI B JINYHON cTyanu obydaromerocs, B
paszene pecypcesl.

6.3 OcoleHHOCTH peanu3alluM JMCUMIJIMHBI B OTHOLUEHHM JHUI U3 YMCJIa HWHBAJIMAOB U JHI C
OrpaHUYeHHBIMH BO3MOKHOCTSIMU 3710POBbSI

CTyAeHTBl ¢ OTpaHUYEHHBIMH BO3MOXHOCTSIMU 3[I0POBBS, B OTJIMYHE OT OCTAJIBHBIX CTYACHTOB, UMEIOT
cBou cnenuuIeckre 0COOCHHOCTH BOCTIPHSITHS, TIEpepadOTKH MaTepHalia.

ITombop u pa3paboTka y4YEeOHBIX MATEPHUATIOB OJUKHBI IPOU3BOMUTCS C YYE€TOM TOTO, 4YTOOBI
MIPEIOCTABIATE 3TOT MaTepHall B Pa3NMYHBIX (GopMax TakK, YTOOBI WHBAIMABI C HAPYIICHUSAMH CIIyXa MOTydaiii
WHPOPMALIMIO BU3yaJdbHO, C HAPYIICHUSMH 3pCHHA - ayJUalbHO (HampuMep, C HCIIOIB30BAHHEM IIPOTPaMM-
CHHTE3aTOPOB PEUH) WU C IOMOIIBI0 TH(PIOWH(OPMAIIMOHHBIX YCTPOICTB.

Breibop cpencte m MeETONOB OOYYEHHUS OCYMISCTBISCTCS CaMHM IIperojaBaTensM. I[Ipm 3ToM B
00pa30BaTENILHOM IPOIECCe PEKOMEHIYETCS HCIONIB30BaHUE COIMATbHO-aKTHBHBIX U PE(ICKCHBHBIX METOJIOB
00ydYeHUsI, TEXHOJIOTHI COIIMOKYJbTYPHOH peaOWiuTalMiid C IENBI0 OKa3aHHWs TIOMOIIA B YCTAHOBICHHU



TIOJTHOLICHHBIX MCXKJINYHOCTHBIX OTHOIIEHHH C JAPYTUMHU CTYJACHTaMH1, CO3JITaHNU KOM(bOpTHOFO TICUXOJIOTHYCCKOT'O
KJIMMaTa B CTYJIEHUYECKOU IpyIiIe.

Pa3paboTka y4eOHBIX MaTepHaIOB U OPTaHU3ALMS YIEOHOTO MPOIIecca MPOBOJUTCS C YIETOM CJICTYFOITHX
HOPMAaTHBHBIX JOKyMEHTOB U JIOKAIBHBIX aKTOB 00pa30BaTEIbHON OpraHU3aLlNH:

- ®enepanpHoro 3aKoHa OT 29.12.2012 Ne 273-®3 «O6 obpasoBanun B Poccuiickoit ®enepanum» // C3
P®. 2012. Ne 53 (u. 1). Ct. 7598;

- ®enepanpHoro 3akoHa oT 24.11.1995 Ne 181-®3 «O couumanbHO# 3amute WHBANUAOB B Poccuiickoit
®enepanym» // C3 PD. 1995. Ne 48. Cr. 4563;

- ®enpepanbHoro 3akona ot 03.05.2012 Ne 46-®3 «O parudukaiun KoHBeHIIMK O TpaBax WHBAJIHIOBY //
C3 P®. 2012. Ne 19. Cr. 2280;

- IIpukaza MunobpHayku Poccmm ot 09.11.2015 Ne 1309 «O6 ytBepkaenuu [lopsiaka obecriedeHHS
YCIIOBUI JOCTYNHOCTH IS MHBAINAOB OOBEKTOB M IPENOCTABISEMBIX YCIyTr B cdepe 0o0pa3oBaHHs, a TaKKe
OKa3aHUsl UM TIpH 3TOM HeoOXoxmuMoil momonn» // BroyuieTeHp HOPMAaTHBHBIX aKTOB (heepalIbHBIX OpPTaHOB
ucnoaHuTeNbHOU Biactu. 2016. Ne 4;

- Ilpuka3 MwuHucTepcTBa HaykW W BhIciIero obpasoBaHus P® or 06 ampens 2021 r. N 245 "O06
yTBepxIeHnu llopsiaka opraHu3allMi M OCYLIECTBJICHHs 00pa30BaTENbHOM JEATENILHOCTH N0 00pa3oBaTeIbHBIM
MporpaMMaM BBICIIET0 OOpa3oBaHUsl - MporpaMMmaM OakajaBpHuaTa, MporpaMMaM CIICHHalInTeTa, MporpaMmmamM
MarucTpaTypsl'";

- MeTtoandecknx peKOMEHAAINH 110 OpraHMu3aliy 00pa30BaTEIBLHOTO MpoIiecca AT 00yUeHNsT HHBAIM/IOB
U JHI C OTPAHUYCHHBIMU BO3MOKHOCTAMH 3J0POBbsI B 00Pa30BATEIIFHBIX OPraHM3alHUsIX BBICIIET0 00pa3oBaHus, B
TOM YHCIIC OCHAIIEHHOCTH 00pa30BaTeNILHOTO Mpolecca, yTBepkaeHHbIX Munoopraaykn Poccun 08.04.2014 Ne AK-
44/058H;

- Tonoxenuss o0 oOpraHu3alMd M OCYLIECTBICHHM OOpa30BaTENbHON JESTENFHOCTH MO peali3anuu
00pa3oBaTeNbHBIX MPOrpaMM BBICIIEr0 00pa3oBaHMs C NPHUMEHEHHEM 3JIEKTPOHHOIO OOy4YeHHs, AUCTAHIIMOHHBIX
00pa30BaTENBHBIX TEXHOJOTHH (JIOKAJIBHBIN HOpMATUBHBIA akT yTB. mpukazom AHO BO OVYOJII ot 20.01.2021 Ne
10;

- INonoxxernst 06 0OyueHNN MHBAJIWIOB M JIUIl C OTPAaHWYEHHBIMH BO3MOXXHOCTSIMU 3/10POBBS (JIOKATBHBIN
HOpPMATHUBHBIA akT yTB. mpuka3zoM oT 20.01.2021 Ne 10. Paccmotpeno un omobpeHo Yuensim coBerom AHO BO
OVYO3II, mpotokoi ot 20.01.2021 Ne 5);

- ITlomoxkeHnst O TEKyIIeM KOHTpOJIE YCIIEBAEMOCTH M IIPOMEKYTOYHOW aTTecTaly OOydarommxcs
(JToKaNmpHBIA HOPMATHBHEIN akT yTB. mpuka3zoM oT 20.01.2021 Ne 10. PaccMoTpeHo U 0JJ00peHO YUEHBIM COBETOM
AHO BO OVYOII, nporoxon ot 20.01.2021 Ne 5).

- Tlopsinka pa3paOoOTKH OLIEHOYHBIX MaTepHaioB M (popMupoBaHus (HOHIA OICHOYHBIX MATEPHUANOB JUII
MIPOBEACHUS MIPOMEXYTOUHON M UTOTOBOH (TOCYAapCTBEHHOW MTOTOBOI) aTTECTAIlMH M KPUTEPUU OLICHUBAHUS IPU
TEKyIIleM KOHTPOJIE YCIeBaeMOCTH (JIOKAIBHBIH HOPMATHBHEIHM akT yTB. mpukazoM AHO BO OVY3JII ot 20.01.2021
Ne 10);

- IlomoxeHust 00 SK3aMEHAIIMOHHOW KOMHCCHHU (JIOKAIbHBI HOPMAaTHUBHBIA aKT YyTB. IIPHKAa30M OT
20.01.2021 Ne 10. Paccmotpeno u ooopeno Yuensim coetom AHO BO OVY3II, npotokon ot 20.01.2021 Ne 5).

- [IpaBun momaum M paccMOTpEHHs aNeULIIUi 0 pe3yJbTaTaM BCTYNUTEIBHBIX UCTIBITAaHUH (JIOKaJIbHBINA
HOPMaTHBHBIN akT yTB. mpukaszoM ot 20.01.2021 Ne 10. PaccmorpeHo u omobpeHo Yuensim coBetom AHO BO
OVYOII, mpotoxkoa ot 20.01.2021 Ne 5);

- TlonoxxeHuss o pa3paboTKe M pealu3alué aJanTHPOBaHHBIX y4ueOHBIX mporpamm AHO BO OVYOII
(JToKaBHBI HOPMATHBHBIA akT yTB. mpuka3zoM oT 20.01.2021 Ne 10. Paccmotpeno u omobpeno CrymeH4YecKHM
coseroM npotokoi oT 20.01.2021 Ne 13 u Yuensim coBerom AHO BO OVY3II, mpotokon ot 20.01.2021 Ne 5);

- IMonoxenuss 00 opranmzanmmu oOydeHHs 0Oyd4aromMXcs 10 HHIMBHAYAJIFHOMY Yd4eOHOMY IUIaHy
(JroKanbHBIIT HOPMATHBHBIN akT yTB. npHka3oM oT 20.01.2021 Ne 10. PaccmoTpeHo 1 0100peHO Y4EHBIM COBETOM
AHO BO OVY3II, npotokomn ot 20.01.2021 Ne 5);

- [onoxxeHus 00 oka3zaHWM IUIATHBIX 0OPAa30BaTENBHBIX YCIIYT JUIS JIUL] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU
(JIoxapbHBIA HOPMATHBHBINA akT yTB. mpukazoM oT 20.01.2021 Ne 10. PaccmoTpeHo u 0100peHO0 YUEHBIM COBETOM
AHO BO OVY3II, mpotokomn ot 20.01.2021 Ne 5).

B cooTBeTcTBME ¢ HOPMATHBHBIMH JOKYMEHTAMH WHBAJIHMIB! M JHIA C OTPAaHWICHHBIMH BO3MOXKHOCTSAMH
3I0pPOBbsSI 1O 3PEHMIO0 HMEIOT IIPABO IPHCYTCTBOBATH HA 3aHSATHUAX BMECTE C ACCHCTEHTOM, OKAa3bIBAIOLINM
oOyyaromeMycsi He0OXOJMMYTO TIOMOIIIb; HHBAIU/IBI U JINLA C OTPAaHWYEHHBIMU BO3MOXHOCTSIMH 37I0POBbS TI0 CIYXy
MMEIOT NPaBO Ha HCIIOJIb30BaHNE 3BYKOYCHIIMBAIOLICH arnaparypsl.

[Ipu poBeieHNN TPOMEKYTOYHOW aTTECTAIMH 110 JUCHHUIINHE 00ecTIeunBacTCs COONIIOACHHUE CIIETYIOIIHX
0o0mmx TpeOOBaHUI:

- HPOBCIACHUEC aTTeCTaluU JId WHBAJIWIOB B O]lHOﬁ ayaIUTOPUNU COBMECTHO C O6yanOH_II/IMI/IC$[, HC
SABIIIIONIMMHUCA HWHBaJIMJAaMH, €CJIM 3TO HEC CO31acT pr[[HOCTeﬁ JUIA UHBAJIMAOB W HWHBIX O6y‘IaIOH_U/IXC$I pu
MIPOXOKIEHUH FOCYAAPCTBEHHOW HTOTOBOW aTTECTALINU;

- IPUCYTCTBUE B AyAWTOPHM ACCHCTEHTa (ACCHCTEHTOB), OKAa3bIBAIOLIETO OOYYAIOMIMMCSI HHBAINUAAM
HEOOXOANMYIO TEXHHUYECKYIO MOMOIIb C yYETOM HMX WHIUBHIYIBHBIX OCOOEHHOCTEH (3aHATH pabodee Mecto,
NIepeBUTaThCs, IPOYUTATH U OPOPMUTH 3a/1aHHE, OOIIATHCS C HK3aMEHATOPOM);



- TI0JIb30BaHUE HEOOXOAUMBIMU 00YYAIOIIUMCS] MHBAIMAM TEXHUYECKUMHU CPEICTBAMH IIPU IPOXOKIACHUU
aTTECTaIMU C yYETOM MX MHAWBUIYaIbHBIX 0COOCHHOCTEH;

- obecrieueHre BO3MOXKHOCTH OECIIPEISITCTBEHHOTO JOCTyMa OOydYaloIIUXCsl MHBAINAOB B ayAWTOPHH,
TyaJeTHbIE U JPYTHE TIOMEIECHHS, a TAK)KEe NX NPeObIBaHNS B YKa3aHHBIX TOMEICHUSX.

[lo mucEMeHHOMY 3asBIEHHIO OOyYaromerocsi WHBAJIWIA IPOAOIDKATENBHOCTh CIadll OO0ydarolIMCs
MHBAJIHMJOM 5K3aMEHA MOJKET OBbITh YBEJIMUEHA 110 OTHOILICHHUIO K yCTAaHOBJICHHON MPOAOJDKUTEIILHOCTH €TI0 CAAYM:

- IPOJIOJDKHUTENBHOCTh CIIa9X JK3aMEHa, MPOBOIMMOTO B MUCHMEHHOW ¢opme, - He Oomee yem Ha 90
MUHYT;

- IPOIOJKUTENBHOCTD MOJArOTOBKH 00Y4alOIerocsi K OTBETY Ha 3K3aMeHe, IIPOBOJMMOM B YCTHOI (opme,
- He Oosee yeM Ha 20 MUHYT;

B 3aBHCHMOCTH OT MHAMBUAYaJbHBIX OCOOCHHOCTEH 00YYarOUIMXCS ¢ OrPAHUYEHHBIMH BO3MOXKHOCTSIMHU
3II0OPOBbBSI OPraHU3aIUs 00ECIICUNBACT BHIMOJIHECHHUE CIICAYIONIMX TPeOOBaHUHN P MPOBEICHUU aTTCCTAIUH:

a) JUIS CJICTIBIX:

- 3aJaHusl U UHBIC MaTEpualbl JJId CAadyd SK3aMCHa Od)OpMJ'[ﬂIOTCﬂ B BHUJEC DJJICKTPOHHOTO AJOKYMCHTA,
JOCTYIIHOT'O C MMOMOIIBIO KOMIIBIOTEPA CO CHCUATIM3NPOBAHHBIM ITPOTrPaMMHBIM O6eCHe'—ICHI/ICM JJIA CIICIIBIX, J'[I/I6O
3a4HUTHIBAIOTCS ACCHCTEHTOM;

- MUCbMEHHbIE 3aJIaHUs BBHITIOJIHIOTCSI 00YUYAIOIMMUCS C UCIIOJIb30BAaHUEM KIIaBUATYPBI ¢ a30yKkoii bpaitis,
00 HAJAUKTOBBIBAIOTCS ACCUCTEHTY;

0) U1t CTaOOBUIAIIHX

- 3aJlaHUs W WMHBIC MaTepuajbl JUIS ClIa4yd 3K3aMCeHa O(GOPMIIIOTCS YBEIUYCHHBIM MIPUGTOM W\WIH
HCIIOJB30BAHUEM CICIIMATH3HPOBAHHBIM IIPOTPAMMHBIM O0ECIIeUeHueM Jaws;

- obecrieynBaeTcsi HHAUBUIYaJIbHOE paBHOMEpPHOE ocBetieHue He Menee 300 mokc;

- P HEOOXOAMMOCTH OOYYArOIIUMCS MPEIOCTABISICTCS YBEIMYUBAIOIICE YCTPOMCTBO, IOIMYyCKAeTCs
HCTIONIb30BaHKE YBEIIMUMBAIOIIMX YCTPONCTB, UMEIONINXCS Y 00YUarOIHXCSI;

B) JUIS TJIIyXUX M CJIA0OCTBILAIIIX, C TSKEIBIMA HAPYILICHUIMH PEUH:

-uMeeTcs B Hammunu WHpopMarmonHas cuctemMa "McTok" Ui KOJUIEKTHBHOTO —HCIIOJIE30BAHHUS
CI1abOCTbIIAIIMU;

- 110 WX JKEJIAHUIO MCIBITAHHS TIPOBOJIATCS B DJICKTPOHHOM MJIM MUCBMEHHOU (hopme;

T) JUIS JIAL C HAPYIICHUSIMHA OITOPHO-IBUTATEIBHOTO aIlapaTa:

- TCCTOBBIC W TPCHUHIOBLIC 3adaHUA I10 TeKyH_[eﬁ H l'IpOMe)KyTO‘-IHOﬁ aTTeCTallM BBIIIOJIHAKOTCS
o0y4alonMMHCs Ha KOMIIbIOTEpE uepe3 caiiT «JluyHas cTyaus’" ¢ UCIOJb30BAaHHEM 3JEKTPOHHOrO OOYYeHUs |
JIUCTAHIUOHHBIX TEXHOJIOTHIA;

- B 1polecce OOydeHHs CTYJCHTaM IPEIOCTABISIETCS BO3MOXKHOCTh HCIIOIb30BAHUS 3JIEKTPOHHBIX
00pa30BaTENBFHBIX PECYpPCOB, pa3pabOTaHHBEIX B YHHBEPCHTETE, a TaK ke pa3paboTaHa TOCTYIMHAS SICKTPOHHAs
nH(OpPMAIMOHHO-00pa30BaTeIbHAs CPe/Ia;

- IO UX JKEJaHHUIO UCTIBITAHUS MPOBOJIATCS B YCTHOM (hopMe.

O HEOOXOTUMOCTH O0ECIICUCHUS CICIUANBHBIX YCIOBHIA JUIS MPOBEACHUS aTTECTAllMU OOYYaroIuiics
JIOJDKEH COOOIUTh MUChMEHHO He To3aHee, 4eM 3a 10 mHel mo Hadana arrectanuu. K 3asBiICHHUIO MPUIIAraloTCs
JTIOKYMEHTBHI, MOJITBEPXKAAIOIINE Haludue y oOydaroIlerocsi MHIMBHIYaJIbHBIX OCOOEHHOCTEH (TIpHM OTCYTCTBHHU
YKa3aHHBIX JOKYMEHTOB B OPraHU3aIINH ).

6.4 MetoanyecKkue peKOMEHIAIUH 110 CAMOCTOSATE/ILHOI padoTe CTy1eHTOB

Hens camocTOsATENbHOW pPabOTHI - TOATOTOBKA COBPEMEHHOTO KOMIIETCHTHOTO CIICIMAINCTA |
(dopMupoBanue crnocoOHOCTEHl W HAaBBHIKOB K HEIPEPHIBHOMY CaMO0Opa3oBaHUIO W MNpPO(ecCHOHAIEHOMY
COBEPILICHCTBOBAHUIO.

Peanuzanus mocTaBIeHHON LIeNH TMpEeAToaraeT pelieHne CIeAYIONNX 3a/1a4:

- Ka4ecTBEHHOE OCBOEHHE TEOPETHMYECKOro MaTepuana [0 HW3ydyaeMoH IUCLHUIUIMHE, YIiyOneHue
U pacUIMpeHNe TEOPETHIECKUX 3HAHUH C [IEJIbI0 UX IPUMEHEHHS Ha YPOBHE MEXIIPEIMETHBIX CBSA3CH;

- CcHUCTeMaTW3alys ¥ 3aKPEIUICHWE IIOMYYCHHBIX TEOPETHYECKMX 3HAHMH H  MPaKTHYECKHX
HaBBIKOB;

- (QopmMHupoBaHHE YMEHHI 110 TOHCKY M HCIOJb30BAaHWIO HOPMAaTUBHOHM, NpPaBOBOW, CIPaBOYHOM
U CIICIMAILHOM JIMTEpaTyphl, a TAKXKE APYTHX UCTOYHUKOB HH(POPMAIINH;

- pasBUTHE  IIO3HABAaTEJIbHBIX  CIIOCOOHOCTEH M aKTUBHOCTH, TBOPYECKOH  WMHHIMATHUBHI,
CaMOCTOSITEJIEHOCTH, OTBETCTBEHHOCTH M OPTaHN30BaHHOCTH;

- ¢dopmupoBanue CaMOCTOSATEIEHOCTH MBIIIUICHUS, crocoOHocTEN K CaMOpPa3BUTHIO,
camM000pa30BaHMIO, CAMOCOBEPIICHCTBOBAHHIO U CaMOpeaTn3anny;

- Ppa3BUTHE HAYYHO-HCCIIE0BATEIbCKUX HABBIKOB;

- (QopMHpOBaHME YyMEHHs pellaTh IpaKTHUECKHe 3agaddl (B MPO(ecCHOHANBHON AeATEIBHOCTH),
UCTIONB3Ys IPHOOPETEHHBIE 3HAHHSI, CIIOCOOHOCTH M HABBIKH.

CamocrosiTenbHas paboTa SIBISIETCS] HEOTHEMIIEMOH YacThi0 00pa30BaTENHLHOTO MpolLecca.

CamocrositenpHass paboTa MpeArojaraeT HHUIMATHBY CaMOro oOydaromierocsi B Iporecce cbopa u
ycBoeHMs MH(OpMAalUK, NPUOOpPETEHHsT HOBBIX 3HAHWM, yMEHMH W HAaBBHIKOB U OTBETCTBEHHOCTh €ro 3a



IUIAHUPOBAHUE, PEAU3alMI0 M OLEHKY pe3yJbTaToB y4deOHO# nestenbHOCTH. [Ipoliecc OCBOeHMs 3HAHUI TpU
CaMOoCTOATENILHOM paboTe He 000CO0IeH OT Apyrux Gopm o0yyeHusl.

CamocrosrenbHas paboTa JOIDKHA:

- OBITH BBITONHEHA WHOMBHIYadbHO (WIHM SBISATBCS YacThIO KOJUIEKTHBHOH pabotel). B ciyuae,
kornza CP moxroroBnmeHa B TOps/AKE  BBINOJHEHWS — TPYNIIOBOTO  3amaHus, B pabore  Jenaercs
COOTBETCTBYIOIIAsi OTOBOPKA;

- TMPeacTaBiIATh  cO0OM  3aKOHYEHHYIO  pa3paboTky  (3Tam  pa3paboTku), B  KOTOpPOI
aHAJIM3MPYIOTCS aKTyaJbHBIE IPOOJIEMBI 10 ONPEJIENICHHON TEME U €€ OTJIENIbHBIX aCIEKTOB;

- OTpaXxarb HeO6XOJlI/IMyIO 1 JOCTATOYHYIO KOMIICTCHTHOCTD aBTOpa,

- MMeTh Y4eOHYI0, HAyUHYIO H/WJIU MPAKTUYECKYIO HAPABICHHOCTb;

- ObITh odopMIeHA CTPYKTYpHO © B JIOTMYECKOW IOCIEIOBATEIBHOCTH: THTYJBHBIH  ITHCT,
OTJIaBJICHHE, OCHOBHAS YaCTh, 3aK/IIOYCHHUE, BHIBOIbI, CIIMCOK JINTEPATYPhI, IPUIIOKESHUS,

- coaepxaTb KpaTkue u YeTKHe (hopMyITMPOBKH, yOenuTenspHyIo apryMeHTalHIo,
JIOKa3aTeIbHOCTh U 00OOCHOBAHHOCTD BBHIBOJIOB;

- COOTBETCTBOBaTh dSTHYECKUM HOpMaM (IpaBwjia IMTHPOBaHMS W mapadpa3; CCHUIKM Ha
UCIIONIb30BaHHbIe OMOIMorpaduyeckue HICTOYHNKY; UCKIIOUCHHE TUIaruara, IyoiupoBaHus cOOCTBEHHOTO TEKCTa U
HCIIOJIb30BaHUS UyXKHUX paboT).

7. ®OHI OLEHOYHBIX MAaTepHAJOB /UIsl NpOBeJeHHs TeKyllero KOHTPOJIS YCeBaeMOCTH M
NMPOMEKYTOYHOM ATTECTAIUH 10 JUCHHILIHHE

@oHIl OIEHOYHBIX CPEACTB IO AWCHMIUIMHE MUl NPOBEACHHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M
MIPOMEKYTOUYHOMU arTecTanuy rnpeacrasieH B [Ipunoxkenne 1 k Hacrosielt pabodell mporpaMme AUCIHUILUIAHBL.

8. YueOHo-MeTOnMUYecKoe 1 HHPOPMALMOHHOE O0ecleyeHue M CLMIIJIMHbI

8.1. Pexomenayemas tureparypa

OcHoBHas1 IMTEpaTypa

1. CrenanoBa, B. A. ®uznka. Mexanuka 1 MosekyJsipHas Gu3MKa : ydeOHOe ocoOue ISl MPaKTHYECKUX
sanstuii / B. A. Cremanosa, 1. ®@. YBapoBa. — Mocksa : U3narensckuii JJom MUCuC, 2020. — 104 ¢. — ISBN
978-5-907226-68-5. — TeKkcT : 3IeKTPOHHBIN // DnekTpoHHO-0MONMMoTeyHas cucrema IPR BOOKS : [caiiT]. —
URL: https://www.iprbookshop.ru/106744.html

2. Imutpuesa, E. . ®usnka : yuebnoe mocodbue / E. U. ImutpueBa. — 2-e uzn. — Capatos : At [Tu Op
Menna, 2019. — 143 c¢. — ISBN 978-5-4486-0445-4. — TekcT : 3NMeKTPOHHBIA // DIEKTPOHHO-OHOIMOTEYHAS
cucrema IPR BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/79822.html

3. MonekynsipHast pU3HMKa 1 OCHOBBI TEPMOJMHAMUKH : ydeOHOe mocobue / coctaButenu O. M. AnbikoBa.
— Actpaxanp : AcTpaxaHCKMH TOCYHAapCTBEHHBIH yHuBepcuteT, M3marenbckuil aoM  «AcTpaxaHCKHM
yauBepcurer», 2019. — 223 c. — ISBN 978-5-9926-1058-1. — Tekcr : »1eKTpOHHBIH // DJIEKTPOHHO-
oubnmoteunas cucrema IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/99503.html

4. Bonkos, A. ®. Kypc ¢uzuku. B 2 tomax. T.1. ®duzndeckue 0OCHOBBI MeXaHUKU. MoleKysipHas (HU3nKa
1 TepMOAMHAMHKA. DJEKTpocTaTHKa. [I0CTOSHHBIN SJIEKTPHUUECKU TOK. DJIEKTPOMArHeTU3M : ydeOHoe mocobne
U 00y4aIOMMXCst 00pa30BaTENbHBIX YIPEXKICHUN BBICIIETO MpodeccnoHaIbHOTO 00pa3osanns / A. @. Boxixkos, T.
I1. JlymnueBa. — 2-e usa. — Jonenk : JloHenKHUi HalMOHAIBHBINA TeXHUYeCKHi yHUBepcuteT, 2019. — 300 c. —
ISBN 2227-8397. — Tekcr : aneKTpoHHBIH // DnekrponHo-0nbanoreunas cuctema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/105812 . html

JonoHuTeIbHAS JIUTEPATYpA

1. TTo3uep A.A. ®usuka. basoeiit kypc. Hacte 1 [DnekTponHbIi pecypc] : ydueOHOe mocobue / A.A.
Ios3nep, A.I'. AunpeeBa, K.A. [llymuxuHa. — DNEKTPOH. TEKCTOBBIE AaHHBIE. — EkartepuHOypr: Ypanbckuit
¢denepansnblii  yamepcuter, ObC ACB, 2016. — 168 c. — 978-5-7996-1701-1. — Pexum goctyna:
http://www.iprbookshop.ru/68406

2. MuxaiinoB B.K. Bonnbl. Ontuka. AtomHas ¢usuka. MonekynspHas ¢pusnka [DIeKTpOHHBIH pecypc] :
yuebHoe mocooue / B.K. Muxaitnos, M.W. [landpumnoBa. — DJICKTPOH. TEKCTOBBIC JAaHHBIC. — M. : MOCKOBCKHIA
rocyapcTBEHHbIA cTpouTenbHblil yHuBepcurer, ObC ACB, 2016. — 144 c. — 978-5-7264-1391-4. — Pexum
mocrymna: http://www.iprbookshop.ru/62614

8.2. Ilepeyens coBpeMeHHBIX MPOQecCHOHAIBHBIX 0a3 MAAHHBIX, HHQOPMAIMOHHBIX CHPABOYHBIX
CHCTEM U pecypcoB HH(POPMALIMOHHO-TEJeKOMMYHHKALMOHHOM ceTu «MHTEepHeT»
1. http://window.edu.ru/ - ennHOE OKHO JTOCTYTIa K 00pa30BaTeIbHEIM pecypcam


http://www.iprbookshop.ru/62614

2. https://uisrussia.msu.ru/ - 0a3a JaHHBIX W  AHAINTHYECKUX  NYOJHMKAIMA  YHUBEPCHTETCKOU
nHdopMannoHHoit cucremsl Poccust

3. http://www.iprbookshop.ru - DnekrponHo-Onbmmoreunast cucrema I[PRbooks (OBC IPRbooks) —
9NIEKTPOHHAsI OUOJIMOTEKA [0 BCEM OTpacisiM 3HAHUI

4. https://www.elibrary.ru/ - snexkrponHo-onbnanoreunas cucrema eLIBRARY.RU, kpynneiinias B Poccun

ANEKTPOHHAS OMONMMOTEeKa HAYYHBIX ITyOIUKAIIHA

http://www.consultant.ru/ - cnpaBouHas npaBoBas cuctema Koncynsrantlimtoc

https://www.garant.ru/ - cipaBo4Hast IpaBoBast cucteMa [ apanT

https://gufo.me/ - cripaBouHas 0a3a SHIUKIONCAUN U CIIOBapeit

https://slovaronline.com - cripaBoyHasi 0a3a, MOJHAs IOMCKOBAsi CUCTEMA 10 BCEM JIOCTYITHBIM CIIOBapsiM,

SHIMKIIONEANSM U TIepeBOTYNKaM B pexkxume OHaiH

9. https://efizika.ru/ - BupTyampHas 1abopatopus o GU3NKe

10. http://www.lebedev.ru/ru/ - dusnuecknit nactutyT nMenu 1. H. JleGenesa Poccuiickoii akageMun HayK

11. https://www.inp.nsk.su/ - UacturyT sigepHoit msuku nmenu I'. Y. Bynkepa CO PAH

12. http://www.vniief.ru/ - Poccuifckuii (¢emepanbHBI SAEpHBIM [EeHTp - Bceepoccwifickuii HaydHO-
UCCJIEIOBATEIbCKUI MHCTUTYT OKcnepuMeHTanbHON ¢u3uku (POAL-BHUND®) - denepanbHoe
roCyJJapCTBEHHOE YHHUTapHOe TmpeanpusTie [ocyaapcTBEHHON KOpHopauuu IO aTOMHOM »HEpruu
"Pocarom"

13. http://sfiz.ru - anexrponnsii xypHan «CoBpeMeHHast pU3NKay.

® =N

9. MaTepnaJbHO-TeXHUYECKOe obecriedeHne THCIUTIITNHbI

Onucanne MaTepHalIbHO-TEXHUYECKOH 0a3bpl, HEOOXOOMMOW Uil OCYIIECTBJICHUS 00pa3oBaTe]bHOIO
nporiecca Mo AUCUUILIMHE MPEACTABICHO B MPWIOKeHHH 8 «CBeACHUS O MaTepHaIbHO-TEXHUUECKOM 00eCTIeUeHUH
NporpaMMbl  BbICIIEro 00pa3oBaHUsi — MOporpaMMbl OakanaBpuaTa HampasieHus noarotokn 09.03.01
«VHpOpMaTHKa M BEIYUCIUTEIbHAS TCXHUKAY.

10. Tlepeyenb WH(POPMANMOHHBIX  TEXHOJOIMIl, MCHOJbL3yeMbIX TIPH  OCYIIECTBJICHUH
00pa3oBaTeILHOTO Mpolecca MO JMCHMIVIMHE, BKJIIOYAs INPOrpaMMHoe o0ecriedeHHe, B TOM 4HCJIe
0Te4eCcTBEHHOT0 MTPOU3BOACTBA

[Iporpammuoe oGecrieuenne AHO BO OVYD3II, sBisromieecss 4acThlo 3JIEKTPOHHOW WH(OPMaMOHHO-
o0pazoBaTeNbHON cpeibl U Oazupyronieecs Ha TEIEKOMMYHHUKAITMOHHBIX TEXHOJIOTHSX

® TPEHHWHIOBBIE U TECTUPYIOIIKE IPOTPAMMBI;

® UHTEJUIEKTYaJlbHbIC POOOTU3NPOBAHHBIE CHCTEMBI OLIEHKH Ka4eCTBa BBIIIOJIHEHUS paloT.

WNudopmanvonHble ©W  pOOOTHU3MPOBAHHBIE CHCTEMBI, IIPOTPAaMMHBIE KOMILJICKCHI, IPOrpaMMHOE
obecrieueHne I 10CTyMa K KOMITBIOTEPHBIM 00y4aroIM, TPEHHHIOBBIM M TECTHPYIOIIUM MPOrpaMMam:

o JTIK «KOIIy;

e P «Kackany.

[Iporpammuoe obecnieueHne, HEOOXOANMOE [UIS peaTU3ay AUCIUTUINHBL:

Jluyenszuonnoe npozpammuoe obecneyenue (6 mom wucie, Ome4ecmeeHH020 nPouU3e00Ccmsa):

Oneparnmonnas cucrema Windows Professional 10

1O Gpaysep — MPUIOKEHUE OIICPAIIMOHHON CUCTEMBI, IPEAHA3HAYCHHOE U1 IipocMoTpa Web-cTpaHuil

[Tnardopma mpoBeneHUsT aTTECTALMOHHBIX MPOLEAYP C MCHOJIB30BAHUEM KaHAJIOB CBSI3M (OTE€UYECTBEHHOE
I10)

ITnaTdopma nposeaenus BeOunapos (oredectBernoe 110)

Wndopmannonnas texnonorus. OunaiiH TectupoBaHue nngposoil mmardopmsl Poeb (oTedecTBeHHOE
I10)

OJeKTpOHHBIH MH(OPMALMOHHBIA pecypc. DKCIEPTHBI HMHTEIUIEKTYaJIbHbIH WH()OPMAalMOHHBI pPOOOT
Arttecranus aceccopoB (otedectBeHHOE [10)

WNudopmanmoHHass TeXHOJOTUS. ATTECTALMOHHBIA HMHTEIUIEKTYAIbHbIH MH(OPMAMOHHBIA  pOOOT
KOHTPOJISl OpUruHajiIbHOCTH U npodeccronannzma « M1UP KOID» (oreuectBennoe I10)

DOneKTpOHHBIA HHPOPMAIMOHHBIN pecypc «JImaHas ctynus obydatomierocs» (otedectBeHHOE [10)

Csob00HO  pacnpocmpansiemoe  npocpammHoe — obecneuenue (6 MOM  uUCIE  OMEYECHBEHHO2O0
npou3zeo0cmea):

Moii Oduc Beb-penakropsr https://edit.myoffice.ru (oreuectBennoe I10)

1O OpenOffice.Org Calc.

http://qsp.su/tools/onlinehelp/about license gpl russian.html

1O OpenOffice.Org.Base

http://qsp.su/tools/onlinehelp/about license gpl russian.html

I10 OpenOffice.org.Impress

http://qsp.su/tools/onlinehelp/about license gpl russian.html

1O OpenOffice.Org Writer



http://qsp.su/tools/onlinehelp/about license gpl russian.html

1O Open Office.org Draw

http://qsp.su/tools/onlinehelp/about license gpl russian.html

IO «bmoxHOT» - cTaHAAapTHOE TPIIIOKEeHHE omepannoHHon cucteMbl (MS Windows, Android u T.11.),
IIpeHa3HauYeHHOE [T pabOTHI C TEKCTaMH
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7.1. OnieHOYHBIE CpeCcTBA

HazoBuTe 0OCHOBHBIEC ITOHSITHS:

No Onpenenenue OtBer
1. | ®usnyeckas BeIUYUHA, U3MEPSIONIAsl KOJIUYECTBO BEUIECTBA B OOBEKTE. Macca
2. | Bekropnas BenmuumHa, ClIOCOOHAs M3BMEHHUTH COCTOSTHUE JABMKEHUS WU (OpMy 0O0BEKTa. Cuia
3. | ®dusnueckas BeJINYUHA, U3MEPSIOIIAsl CUITY, IEUCTBYIOILYIO Ha €IMHULY IOBEPXHOCTH. [aBnenue
4. | ®uznueckas BeTUUNHA, U3MEPSIONIAs H3MEHEHHUE TTOJIOKEHHS 00BEKTa 32 SMHHILY BPEMEHH. CkopocTb
5. | ®usnyeckas BeJIUYMHA, U3MEPSIONIAs U3MEHEHHE CKOPOCTH 00bEeKTa 3a €AMHUILY BPEMEHHU. VYckopenue
6. | ®usnyeckas BEIMYMHA, H3MEPSIONIast CHOCOOHOCTh CHCTEMBI COBEPIIUTH PadoTYy. OHeprus
7. | duzmveckas BeIUYHNHA, U3MEPSIOINIasi CKOPOCTh BHITIOJHEHUS paOOTHI. MommHOCTh
8. | IloTok 3apspKEHHBIX YacTHULL, IPOTEKAIOUINX Yepe3 IPOBOAHHUK. DNEeKTPUUECKUN TOK
9. | Pa3HOCTb MOTEHIMAIOB MEKY JBYMs TOUKaMH, BbI3bIBAIOIIAS TIOTOK 3apsKEHHBIX YaCTHULI. Hamnpsoxenue
10. | ®usnyeckas BeIUUMHA, U3MEPSIONIAsl COIPOTUBIIEHUE IBUKEHUIO 3apPSHKEHHBIX YaCTULL B TPOBOJAHMKE. ConpoTuBienue
Bomnpocs! oTkpeITOr0 THMA:
No Bomnpoc Otser
1. | Kak Ha3bIBaeTCsi ”3BMEHEHHME MOJI0KEHHUS TeJla B IPOCTPAHCTBE CO BPEMEHEM IO/ BO3ACMCTBUEM BHEIIHUX MexaHnudeckoe IBHKEHUE
cun?
2. | Yro mpenctaBisieT coO0i 3aKOH, KOT/1a B 3aMKHYTOH CUCTEME CyMMa MOMEHTOB UMITYJIbCa OCTAETCS 3aKOH COXpaHEHMsI MOMEHTA
IIOCTOSIHHOM, €CJIM Ha 3Ty CUCTEMY HE JIE€ICTBYIOT BHELTHUE MOMEHTBI CHII? HMITyJIbCa
3. | Kak Ha3bIBaloTCA Cilydau SKCTPEMaJIbHO OOJIBIIUX MJIM MaJIbIX MaclITaboB, BBICOKMX CKOPOCTEH OIM3KUX K [Ipenensl npUMEHUMOCTH
CKOPOCTH CBETa, U MUKPOMUP C JIEMEHTaMU KBAHTOBOM MEXaHUKHU? KJIACCUYECKON MEXaHUKH
HeroToHa.
4. | Yro npenctapiseT coOo0il 3aKOH, KOT/1a B 3aMKHYTOM CUCTEME, B KOTOPOH AEHCTBYIOT TOJIBKO 3aKOH COXpaHEHUS

KOHCEPBATHUBHBIE CUJIbI, CyMMa KUHETUYECKOM U MOTEHLIUAIbHONW SHEPTHIl OCTAETCSI IOCTOSHHOM?

MEXaHUYECKON IHEPTUU.

Kak naszpiBaercs nanusiit 3akoH? CoxpaHeHHE MOJIHOM SHEPTrUu B HEC)KUMAEMOH JKUIKOCTH BJIOJIb OTOKA.

VYpaBHenue bepryum

Kakoii pa3ngen MexaHUKH U3y4yaeT OMUCAHKE JBUKEHHSI Tel 0€3 pacCCMOTPEHHUSI PUYHH, BBI3BIBAIOIIUX 3TO
JIBIOKEHUE.

Kunematuka




7. | Yto npencrasisieT co00i Mepa CHIOCOOHOCTH CUCTEMBI coBepIaTh paboTy? OHa MOKET NPUHUMATh OHeprus
pa3nuyHble POPMBI, TAaKUE KaK KHHETUYECKask YHEPTUs, IOTCHIIMAIbHAS SHEPTUS WM BHYTPEHHSISI SHEPTHAL.

8. | Kak Ha3piBaercs Teopema? [10TOK 311€KTPUYECKOT0 MOJIS Yepe3 3aMKHYTYIO IIOBEPXHOCTh ITPOIIOPIIMOHAIIEH Teopema ['aycca B
3apsiy, 3aKJIIOYEHHOMY BHYTPH 3TOH MOBEPXHOCTH. 3JIEKTPOANHAMUKE

9. | Uro mpexacraBiseT co00it 00J1acTh MPOCTPAHCTBA, B KOTOPOI IEMCTBYET MarHWTHAs CUJIa Ha 3apsiIbl WU MarnuTHO€ 1mojue
Jpyr€ MarHUTHBIE MOJISIpU3yeMble 0OBEKThI?

10. | O kakoii runoTese UaeT peub? DIESKTPUIECKOe U MAarHUTHOE MOJIs B3aUMOCBSI3aHbl M MOTYT CylllecTBOBaTh B | ['unoreza Makcserna

BUAC DJICKTPOMAIrHUTHBIX BOJIH, PACIIPOCTPAHAOIINUXCS C OHpCI[CJ'IGHHOﬁ CKOPOCTBIO - CKOPOCTBIO CBCTA.

TectoBbIe 3a1aHUd:

1. | CocTosiHUSI OTHOTO U TOTO K€ BEMIECTBA, IEPEXOIBI MEKIAY KOTOPBIMU COTPOBOKIAOTCS CKAYKOOOPa3HBIM U3MEHEHUEM psifa PUINIECKUX
CBOICTB, HAa3bIBAIOTCS COCTOSIHUSIMU
arperaTHbIMH
2. (DI/ISI/I‘-ICCKaSI XapaKTepI/ICTI/IKa BeHIeCTBa, KOTOpaSI HOKaSI)IBaCT, KaKO€ KOJINYECTBO BHCpFI/II/I HeO6XO)II/IMO IIOABECTH K TeJ'Iy, I-ITO6I)I ITIOBBICUTH
€ro TemIiepaTypy Ha OJIMH TPaaycC, Ha3bIBaCTCS JIAHHOTO Teja
Ten10éMKOCTLIO
3. | IlyTh, KOTOPBII MPOXOAST MOJICKYJIbI T'a3a MEKIY JBYMsI MOCIIEI0BATEIbHBIMH CTOJIKHOBEHUSIMHU, HA3bIBACTCS UIMHOMN
npoOera
CsobGoanoro
4. | I'pynma HeoOpaTUMBIX MPOIECCOB, CBA3aHHBIX C BEHIPABHUBAHUEM HEOHOPOIHOCTEH INIOTHOCTH, TEMIIEPATYPhI HIIU CKOPOCTH
yr[OpHI[O‘ICHHOI‘ (6] HepeMeH_[CHI/IH OTACJIBHBIX CJIOCB BCIIICCTBA, HA3BIBACTCA ABJICHUAMU
IIepenoca
5. | Vi3meHeHue TeMIiepatyphl peadbHOro ra3a B pe3yjibTaTe ero aanadaTHuecKoro paciupenus (aanadaTuueckoro ApoCcCceIMpOBaHNsl) Ha3bIBAeTCS

ahdexTom




dxoynsa-Tomcona

6. | ['eomeTprueckoe MECTO TOUEK, KOJIEOTIOMNXCS B OIMHAKOBOH (pa3e, Ha3bIBACTCS MTOBEPXHOCTHIO
BouHoBoii
7. | Konebanus, BOSHUKAIOIIME MO/ JCHCTBIUEM BHEIIHEH MEpUOINYECKU N3MEHSIOLIEHCS CUITbI, HA3bIBAIOTCS BHIHY XK CHHBIMU
KoJIe0aHUSIMU
MexaHn4YeCKMMU
8. | PaccrosHre Mexay OMMKaNIIMMU 4acTULIAMU, KOJICOMIOIIMMUCS B OJJUHAKOBOM (pasze, Ha3bIBaeTCs BOJIHBI
Jnunoii
9. | Ilepuonuyecku AeWCTBYIONINI IBUTATENb, COBEPIIAIONMINI paboTy 3a CUeT NOJYyYEeHHOW W3BHE TEIUIOThI, HA3bIBACTCS
JIBUTATEIIEM
TemnoBbIM
10. | be3pazMepHas Benu4rHa, MOKA3bIBAIOIIAs, BO CKOJIBKO pa3 MoJie 0cialseTcsl TUAIEKTPUKOM, Ha3bIBACTCS AUIEKTPHUCCKON
cpenbl
NPOHMIIAEMOCThI0
11. | YTBepxkneHue, 4to anredpandeckas CcyMma JIeKTPHUECKUX 3apsIoB JIF000H 3aMKHYTOW CUCTEMBI (CCTEMBI, HE 0OMEHHBAOIIIEHCS 3apsIaMu C
BHEIIHUMHU TEJIaMHU) OCTAETCsl HEM3MEHHOM, KaKkue Obl IPOIECChl HU MPOUCXOAUIIN BHYTPH 3TOW CHCTEMBI, Ha3bIBACTCS 3aKOHOM
JIEKTPUYECKOTO 3apsiaa
Coxpanenust
12. | DneMeHTapHas 4yacTuIla, KOTopas Bcera (B JIF000H cpeze!) IBUKETCS CO CKOPOCTHIO CBETa M MMEET MAcCy MOKOsI, PaBHYIO HYJIIO, HA3bIBAETCS

dotoHoM




13. | KBa3uuacTuia, 31eKTpUYECKU HEUTpaIbHbIE CBSI3aHHBIE COCTOSIHUS AJIEKTPOHA U JABIPKHU, 00pa3yroluecs B ciiydae BO30YKICHHsI C SHEPTHUeil,
MEHBIIEH IUPHUHBI 3aIPELICHHON 30HbI HAa3bIBACTCS

IKCUTOHOM

14. | HauBbiciumii sHepreTHUECKUil ypOBEHb, 3aHATHIN 3JIEKTPOHAMH, HAa3bIBACTCS YPOBHEM

®epmu

15. | JlaTuuk TemnepaTyp, COCTOSALINI U3 IBYX COEAMHEHHBIX MEXy COOON Pa3sHOPOIHBIX METAJUIMYECKUX MPOBOIHUKOB, HA3bIBACTCS

Tepmonapoii
Kitrou k TeCTOBBIM 3a/1aHUSIM
1 2 3 4 5
ArperatHbIMU TermnoeMKoCThI0 CBOOOIHOTO nepeHoca Jxoyna-Tomcona
6 7 8 9 10
BOJIHOBOM MexaHuueckumu JUIMHOM TEIJIOBBIM IIPOHULIAEMOCTBIO
11 12 13 14 15
COXpaHEHUs ®oToHOM SKCUTOHOM depmu TepMonapon

7.2. CucTeMa OLlEHMBAHUS Pe3yJbTATOB TeKylIero KOHTPOJISA yCeBaeMOCTH M MPOMEKYTOYHOH aTTeCTAMM U KPUTEPUH BBICTABJIEHNUS OLIEHOK, ONMCAHUE IIKAJ
OLIeHUBAHUSA

Kpurepun n onmcanue mkain OleHUBaHNS TpUBECHBI B [opsaake pa3pabOTKH OIEHOYHBIX MaTepranoB U GOpMUpPOBaHUS (POHIA OIIEHOYHBIX MAaTEPHATIOB ATl TPOBEICHUS
MPOMEXXYTOYHOH M HUTOTOBOH (TOCYJapCTBEHHOW HTOTOBOW) aTTECTAllMM M KPUTEPHM OLCHUBAHUS NPU TEKYIIEM KOHTPOJIC yCIIEBAEMOCTH (JIOKAJIbHBI HOPMAaTHBHBIN aKT yTB.
npukazom AHO BO OY3IT 20.01.2021 Ne 10)

Ne n/m HaumenoBanue Gpopmbl Onucanue moka3aTesici OIleHOYHOr0 IIpencraBneHue OLIEHOYHOTO Kputepuu u onucanue mkan OleHUBaHHS
MIPOBEJICHUS TEKYIIIETO Marepuana MaTepuaina B ponme (wxanvi: 0 — 100%, yemvipexbannvhas,
KOHTPOJISl YCIIEBAEMOCTH U maxomempu4eckas)

MIPOMEKYTOYHOM aTTecTalu

1 ITo3eToBOE TECTUPOBAHHE KoHTposibHOE MepoIpusiTHE 110 y4eOHOMY Cucrema - 0T 0 10 49,9 % BBHINOIHEHHBIX 33aJaHUN — HE




(II37T)

MaTepuay KakJaou TeMbl (pa3iena)
JUCUUILUIMHBI, COCTOSIIIEE B BBITOJIHEHUN
00yJaroImmMCs CHCTEMBI
CTaH/IapPTU3UPOBAHHBIX 33J]aHNUi1, KOTOpast
MO3BOJIIET ABTOMATHU3HUPOBATH IPOLIEAYPY
U3MEPCHUS YPOBHS 3HAHUU U YMCHUN
oOyuJarormierocs.

MoyipHOE TECTHPOBAHUE BKIIIOYACT B ceOs
CJICJIYIOIIME THITbI 3aTaHUIA: 3aJaHUE C
€/IMHCTBEHHBIM BEIOOPOM OTBETA U3
MPEJIOKEHHBIX BAPHAHTOB,

3aJ]aHUe Ha OIpPE/ICIICHUE BEPHBIX U
HEBEPHBIX CYXKACHHI; 3aJaHUE C
MHOKECTBEHHBIM BBIOOPOM OTBETOB.

CTaHJapTU3UPOBAHHBIX 3aJaHUI

YIOBJICTBOPHUTEIIHHO;
- o1 50% 1m0 69,9% - yIOBIETBOPUTEIHHO;
- ot 70% mo 89,9% - xoporo;
- 0T 90% 10 100% - oTiH4HO.

Okzamen

1-s yacTh K3aMeHa:

BBIIIOJIHCHHUC O6y‘IaIOH_II/IMI/IC${ l'[paKTI/IKO-
OpI/IeHTI/IpOBaHHI:»IX SaﬂaHI/Iﬁ
(aTTecTalmOHHOE WCIIBITAHHE
MIPOMEKYTOYHOM aTTECTAINH, IIPOBOAUMOE
YCTHO C UCIIOJIb30BaHUEM
TEJIEKOMMYHHUKAIIHOHHBIX TEXHOJIOTHH)

IIpakTUKO-OpUEHTHUPOBAHHBIE
3a7jaHus

Kpumepuu oyenusanus npenooasamenem
NPAKMUKO-OPUEHIMUPOBAHHOU YACMU IKIAMEHA.
— COOTBETCTBHUE COJIEP)KAHHS OTBETA 3a/[aHUIO,
TTOJTHOTA PACKPBITHS TeMbl/3a1aHus (OIIEHKa
COOTBETCTBHS COAEPKAHMUS OTBETA
TeMe/3aIaHuI);

— YMEHHE IPOBOIUTH aHATUTHIECKUH aHAIH3
MIPOYUTAHHOH y4eOHOI N Hay4YHOI JIUTEpaTyphl,
COIOCTABJIATH TEOPHIO M IPAKTHKY;

— JIOTHYHOCTB, MOCJIEA0BATEILHOCTD H3JI0KECHUS
OTBETa;

— HaJIn4ue COOCTBEHHOTO OTHOIICHHMS
00ydJaromerocs K Teme/3a1aHuIo;

— apryMEHTHPOBAaHHOCTH, JOKA3aTEIbHOCTh
M3JaraeMoro MaTepHana.

Onucanue wxanvl oyeHusanus NPaxKmuKo-
OPUEHMUPOBAHHOU YACMU IK3AMEHA

O1ieHKa «omauyHO» BBICTABIISIETCS 32 OTBET, B
KOTOPOM COJIep)KaHHE COOTBETCTBYET TEME MM
3a[IaHAI0, 00YYArOIIHIiCS TITyOOKO M IPOYHO
yCBOMI y4eOHBII MaTepuall, oCIeI0BaTENbHO,
YETKO M JIOTHYECKH CTPOWHO M3JIaraeT ero,
JIEMOHCTPHPYET COOCTBEHHBIE CYKACHHS 1
Pa3MBILUICHHS HA 33/IaHHYIO TEMY, JICNaeT
COOTBETCTBYIOIINE BBIBOJIBI; YMEET TECHO
YBSI3BIBATh TEOPHIO C MTPAKTHKOM, CBOOOIHO
CIIPABJISIETCS C 3a/1a4aMM, BOIPOCAMHU U JPYTHMHU
BUAaMH IPUMEHEHHUS 3HAHUH, HE 3aTPYAHACTCS C
OTBETOM IPU BUIOM3MEHECHNH 33JaHUH, TPUBOAUT




MaTepurajbl pa3IMIYHbIX HAYYHbBIX HCTOYHHUKOB,
MPaBUIILHO 0OOCHOBBIBAET PUHSTOE PEILICHNUE,
BJIaJIceT PA3HOCTOPOHHUMH HaBbIKAMU U
[PUEMAaMH BBIMOJHEHUsI 3a/IaHUs, TOKA3bIBAET
JIOJDKHBIA YPOBEHb CHOPMHUPOBAHHOCTH
KOMITETEHIIU.

OI1eHKA «X0pOUL0Y» BBHICTABISACTCS
00yuJaroIeMycs, €CjIi OTBET COOTBETCTBYET U
PacKpbIBacT TEMY WJIH 33JJaHKe, IOKA3bIBACT
3HaHHE Y4eOHOr0 MaTepuaia, rPpaMOTHO U 110
CYIIECTBY M3JIaraeT ero, He J0IycKast
CYIIECTBEHHBIX HETOYHOCTEH TPH BHITOTHEHUU
3aJ]aHusl, IPaBUIBHO MPUMEHSET TEOPETUICCKUE
MTOJIOXKCHHUS TIPY BBIITOJHCHHUS 331aHUS, BIIAICET
HEOOXOMMBIMH HABBIKAMHU U TIPHEMAMHU €T0
BBITNIOJIHCHHS, OAHAKO UCIIBITBIBACT HC6OHBIHI/IG
3aTpyAHEHUS MPH POPMYITUPOBKE COOCTBEHHOTO
MHEHHUSI, IOKA3bIBAET JIOJKHBIH YPOBEHb
c(OPMHUPOBAHHOCTH KOMITETSHI[HH.

O11ieHKa «Y00671em8OPUMETbHOY BHICTABIISIETCS
00y4JaroIIeMycsi, €CII OTBET B TIOJIHON Mepe
pacKpbIBacT TeMy/3alaHue, OO0YyJarOIIHiACs
MMEET 3HaHUsI TOJFKO OCHOBHOT'O MaTepuana, HO
HE YCBOWJI €r0 JIeTaleH, J0MyCKaeT HETOYHOCTH,
HEJIOCTaTOYHO MPaBUIbHBIE (POPMYITHPOBKH,
HapYLICHUsI JIOTUYECKOH MMOCIe0BATEIbHOCTH B
M3JI0KEHUH Y4eOHOro MaTepHaa o 3aaHulo,
€ro COOCTBEHHBIE CY)KICHHS U Pa3MBIIILICHUS HA
3aJ]aHHYI0 TEMY HOCST MIOBEPXHOCTHBIN XapakTep.
OI1eHKA «HEY0081emB8opumeibHOY BBICTABIISIETCS
o0yJaromeMycs, €CIIi He PaCKPBITa TeMa,
COJICpXKaHUE OTBETAa HE COOTBETCTBYET TEME,
oOyuJaromuiics He 00JiaaeT 3HAHUSAMH 110
3HAYUTEIBHOW YacTH y4eOHOr0 MaTepHrasa U He
MOYET IPaMOTHO U3JI0)KUTh OTBET Ha
MOCTABJICHHOE 3a/[aHNe, HE BBICKA3bIBAET CBOETO
MHEHHUSI 110 TeME, JO0MYCKAET CYIIECTBCHHBIE
OMMOKH, OTBET BEICTPOCH HEIMOCIICIOBATEIBHO,
HEapryMCHTHPOBAHHO.

Hroroas oreHKa 3a 3K3aMEH BBICTABIIACTCS
Iperno/aBaTejieM B COBOKYITHOCTH Ha OCHOBE
OLICHUBAHHUS PE3yJIbTATOB IEKTPOHHOTO
TECTUPOBaHHsI 00YYAIOIINXCS M BBIIOJIHEHHS] KIMU




MPaKTUKO-OPUEHTHPOBAHHOMN YaCTH IK3aMeHa

2-5 4acTh 9K3aMCHa!

BBINOJIHEHHUE HJIEKTPOHHOTO TECTHPOBAHHUS
(arTecTanMOHHOE UCTIBITAaHNE
MIPOMEXXYTOUYHOM aTTeCTalluu C
HCIIO0JIb30BaHHEM MH(pOPMAIIMOHHBIX
TECTOBBIX CHCTEM)

Cucrema CTaHIapTH3UPOBAH-
HBIX 331aHUH (TECTOB)

Onucanue wKanvl OYeHUBaHUs 31eKMpOHHO20
mecmuposanus:

— ot 0 710 49,9 % BBIIOIHCHHBIX 3aJaHUI —
HEYIOBJICTBOPUTEIIBLHO;

— ot 50 10 69,9% — y10BIETBOPUTEIIBHO;
—ot1 70 10 89,9% — xoporo;

— 01 90 1o 100% — oTIMUHO
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