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1 OOoOmmue moaoKeHus

Pabouas nporpamMma muctuminebl «Pu3nka» cocTaBiIeHa B COOTBETCTBUU C TPEOOBaHH-
AMHU (ellepaIbHOr0 rocyAapCTBEHHOr0 00pa30BaTENILHOTO CTaHJApPTa, YTBEPXKICHHOIO MpHUKa-
30M MuHucrepcTBa 00pazoBanus U Hayku Poccuiickoit @eneparuu ot 09.08.2021 Ne 727, u oc-
HOBHOM NMpoQeCCHOHAIBHONW 00pa30BaTeIbLHOM MporpaMMbl TOATOTOBKH «O00pyI0BaHUE U TEX-
HOJIOTHSI CBAPOYHOr0 MPOM3BOACTBA» MO HampasieHUto noarotoBku 15.03.01 «MammHocTpoe-

HUCH.

3amaun QUCIIU-
IIJIMHBI

OBnagenue (pyHIaMEHTAIbHBIMM MOHATUSAMH, 3aKOHAMHM U TEOPHUSIMU KJlac-
CHYECKOM U COBpEMEHHOH (hM3HKH, a TAKKe METOJaMH (PHU3UUECKOro Hccie-
JIOBAaHMSL.

OBnaneHue nmpueMaMM U METOJAMU PEIICHUS KOHKPETHBIX 3ajad U3 pas-
JUYHBIX 00JacTell QU3HUKH.

O3HakoOMJIEHHE C COBPEMEHHOH HaydHOW ammapaTypoi, (popMHpOBaHUE
HaBBIKOB ITPOBEACHUS (PU3MUECKOrO IKCIIEPUMEHTA, YMEHHUE BBIACIUTH KOH-
KpeTHOE (PU3MUECKOE CO/IepKaHUe B MPUKIAIHBIX 3a/1a4ax Oyayluei cremnu-
AJIbHOCTH.

OCHOBHBIE pa3-
JIENBI / TEMBL
JUCLIUILIHHBI

Paznen 1 ®usnyeckne 0CHOBBI MexaHMKH: KnHemaTnka nocrymnarenbHO-
ro U BpalaTeNbHOrO JBWXKEHUs, /[MHAMUKa MOCTyHaTelIbHOrO M Bpalia-
TEJIBHOTO JIBM)KEHHSI, 3AKOHBI COXPAHEHUSI MMITYJIbCa U 3HEpruu. MexaHu-
yeckasi sHeprus. Pabora, Tsarorenue. DIeMEHTBI TCOPHH TOJISA. DIEMEHTHI
MEXaHUKH JKUJKOCTEH, DIEMEHTHI CIIEHUAIBHON TEOPUU OTHOCHUTEIBHOCTH,
®u3nuecKkue OCHOBbI MEXaHUKH

Paznea 2 OcHOBBI MOJIEKYJIAPHOH (PU3MKH M TepMoaAMHaAMHUKH: Moue-
KYJISIPHO-KMHETHUYECKass TEOpHUsl UealbHOro ra3a. ONbITHbIE 3aKOHBI H/e-
anpHBIX Ta30B YpaBHeHue Knanelpona-MenneneeBa, CTaTucTUYECKUE 3a-
KOHBI MOJICKYJISIpHOU (u3uKku. SIBIIEHUs TEpeHOCa B TEPMOJUHAMUYECKUX
HEpPaBHOBECHBIX cucTeMax, IlepBoe Hauano TepmonnHamuku. [Ipumenenune
NEepBOTo Hayalla TEPMOJMHAMUKU K H3ompoleccaMm, Bropoe Hauano tepmo-
JUHAMUKU. DHTponus. TermoBple JBUTAaTENN U XOJIOAUIbHbIE MAalIuHEbI, Pe-
anbHbIe Ta3bl, OCHOBBI MOJEKYISPHON (DU3UKHU M TEPMOJUHAMUKU

Paznean 3 JuexkrpocraTuka. [IocTOAHHBIA TOK: DJIEKTPOCTATUUECKOE TO-
JIe ¥ €ro XapaKTEePUCTHKU B BaKyyme M BeliecTBe. OCHOBHbBIE TEOPEMBI IS
3JIEKTPOCTATHYECKOT0 MOJIA B BaKyyMe U BellecTBe, [[poBOTHUKY 1 TU3IeK-
TPUKU B JEKTPUUYECKOM I0JI€. DIEKTPOEMKOCTh MPOBOAHUKOB U KOHJECHCA-
TOpOB. DHEpPrusi U 00bEeMHas IUIOTHOCTh SHEPTUU DJEKTPUUECKOro OIS,
IIOCTOSIHHBIN 3JIEKTPUYECKHUM TOK, €r0 XapaKTepUCTUKU U YCIIOBHS Cylle-
CTBOBaHHUsI. 3aKOHBI IIOCTOSIHHOT'O TOKa, DJIEKTPOCTaTUKA. [I0CTOSIHHBIN TOK
Pa3znen 4 JaexkTpomarHeTusMm: MarHutHoe 1ojie ¥ €ro OCHOBHBIE Xapak-
tepuctuku. 3akoH buo-Caapa-Jlamnaca. JleiicTBUe MarHuTHOTrO TOJSL Ha
TOKHU | 3apsAabl, MarHuTHOe ToJie B BemecTBe. J(ua-, mapa- u ¢peppomarte-
THUKH, SIBJI€HUE 3JIEKTPOMArHUTHOM WHAYKIUHK U caMOMHIyKIUU. [IpaBuio
Jlenna, OcHoBBI Teopuu MakcBeina, DJIeKTPOMarHeTu3M

Pa3znen 5 Kosneb6anusi u BoiHbl: CBOOOIHBIC HE3aTyXaOIIME U 3aTyXaro-
e MEXaHWYECKUE M AJICKTPOMArHUTHBIC KoyieOaHUs, BeIHYKICHHBIE KO-
nebanus. Cnoxxenue koyie0aHui, BOJIHBI, UX XapakTEPUCTUKU. YpaBHEHHUE
TUTOCKON U c(hepruvecKuX BOJH, DHEPTUsl MEXaHUYECKUX U IJIEKTPOMArHUT-
HBIX BOJIH, KoneGaHus 1 BOJIHBI




Pa3znea 6 Ontuka. KBantoBasi npupoaa usjydeHus: DJIEMEHTB T€OMET-
puueckoi onTuku, BojiHOBBIE CBOMCTBA cBeTa, TemioBoe u3nydeHue. Do-
to3¢dext, Ontuka. KBantoBas npupoaa u3mydeHus

Pazgen 7 DiieMeHTHI KBAHTOBOM (PM3UKHM AaTOMOB, MOJIEKYJ U TBEPAbIX
Tea: Teopus atoma Bojgopoaa no bopy, DneMeHThl KBaHTOBOII MEXaHMKH,
DneMeHThl GU3UKHA TBepaoro Tena. [loHsATHe 30HHOW TEOpHH TBEPIBIX TE,
DeMeHThl KBaHTOBOH (PU3HKH aTOMOB, MOJIEKYJ M TBEP/IBIX Tell

Paznen 8 JiieMeHTHI (PM3UKH ATOMHOIO SIIPA M JIEMEHTAPHBIX YaCTHIL:
OneMeHTh (PU3UKU aTOMHOTO si/ipa, DJIeMEHTapHbIe YacTUIIbI, KilacCH(HKa-
Ul AJIEMEHTaPHbBIX YACTHI], DIEMEHThl (PU3UKU aTOMHOIO Apa U dJIEMEH-

TAapHBIX YaCTHIL

2 IlepeyeHb IVIAHUPYEMBIX Pe3yJIbTATOB 00yUeHMsI 1O JUCIHUNINHE (MOYJIIO0),
COOTHECEHHBIX ¢ HHANKATOPAMH JOCTHKEHUSI KOMIIETeHIH

[Iponecec uzyuenus: nucuurinHbl «Du3nka» HarpasieH Ha (OPMHUPOBAHUE CIEAYIOMINUX
koMmrieTeHnwi B coorBeTcTBrM ¢ DI'OC BO 1 0cHOBHOM 00pa3oBaTeIbHOM MPOTPAMMONA:

Ko u HanmeHoBaHue KxoMie-
TEHIUHA

HNuaukatopsl noctu-
JKEHUS

[Tnanupyemblie pe3ynpTaTbl 00yue-
HUS 110 JUCLUIUINHE

Ob6menpodeccuoHaabHbIE

OIIK-1 CnocoGeH mpUMEHSTH
€CTECTBCHHOHAy4YHbBICE H 00-
[ICWH)KCHEPHBIC 3HAHUS, Me-
TOJBI MAaTEMaTHYECKOrO aHa-
TU3a U MOJICIMPOBAHUS B TIPO-
(dheccroHaIbHOM NESITETEHOCTH

OIIK-1.1 3naer Tteo-
PHIO, MOJICTTH U OCHOB-
HBIC 3aKOHBI B 00JIaCTH
€CTeCTBEHHOHAYYHBIX
U OOIIEMH)KEHEPHBIX
TVCIIATUTHH

OIIK-1.2 VYmeer npu-
MEHSTh METOJbI MaTe-
MaTHYECKOTO aHaIm3a
U MOJCIIMPOBAHUSI B
npodeCCHOHATBHON
JESITEIIbHOCTH
OIIK-1.3 Bnaneert
HABBIKAMHU  HCIOJIB30-
BaHUS €CTECTBEHHOHA-
YYHBIX U OOIIEHHXKe-
HEpHBIX 3HAHUS TIPU
pEelIeHUH  TpaKTU4e-
CKHUX 3aJa4

3HaTh: - (uU3NYecKHe SBICHUS U OC-
HOBHbBIE 3aKOHBI (DM3HUKH, MpPUMEHe-
HUE 3aKOHOB COXpaHEHHs B Ba)KHEH-
HIMX MPAKTUYECKUX MPUIOKEHUSX; -
¢u3nyeckue BETUYMHBI U (huznuye-
CKHE€ KOHCTaHTBI, MX OIpe/aeeHHeE,
CMBICJI, CIIOCOOBI M €AMHUIIBI UX H3-
MepeHus; - (yHOaMEeHTalbHbIe (H-
3UYECKHE OMBITHI, UX POJb B pa3BU-
TUW HAYKH; - HA3HAYCHHUE U TPUHITU-
bl JICUCTBUS BaXHEHIMX (usnye-
CKUX MPHUOOPOB.

YMeTh: - OOBSCHUTH OCHOBHBIE
HaOJro1aeMble PUPOJIHBIE M TEXHO-
TeHHBIC SIBJICHUS U 3PHEKTHI ¢ TTO3HU-
Uil pyHAaMEHTATbHBIX (PU3NUECKUX
B3aUMOJCHCTBHUM, HCTOJIKOBELIBATE
CMBICT (PU3UYECKUX BEIUYHUH U TIO-
HSTUH; - 3alUCHIBaTh YPaBHEHUS IS
GU3MYECKUX BEIMYUH M HAXOAWUTH
€ro pelieHue u padboTaTh ¢ mpubdOpa-
MH U 000pyIOBaHMEM COBPEMEHHOM
buznveckoil JabopaTopuu. - yYMETh
MPUMEHSTh OCHOBHBIE METOABI (U-
3MKO-MaTEeMaTHYeCKOT0 aHalu3a JJis
pelIeHUs] eCTeCTBEHHOHAYYHBIX 3a-
Jad. - UCMOJb30BaTh METOIbI (PU3U-
YECKOTO MOJICTTUPOBAaHUS B HHXKe-
HEpPHOM MPaKTHUKE.




Brnagerp: - pa3snmuYHBIMH METOIMKA-
MU (PU3HYECKUX U3MEPEHUU Mpu 00-
paboTKe HSKCIEPUMEHTAIBHBIX JIaH-
HBIX, B TOM 4YHCII€ C MPUMEHEHHEM
KOMIBIOTEPHOU TEXHUKH U HHPOP-
MAaI[MOHHBIX TEXHOJOTHI Mpu pelie-
HUU 3aJ]la4; - HaBBIKAMH JKCIUTyaTa-
M OCHOBHBIX MPUOOPOB U 00O0pY-
JOBaHMSI COBPEMEHHOW (hHU3HUECKOM
n1abopaTopuH.

3 MecTo nucuMMIMHBI (MOIYJIsI) B CTPYKTYpe 00pa3oBaTeIbHOMH MPOrpaMmMbl

JlucuuruinHa BXOAHUT B cocTaB Oyoka 1 «Jlucuummimasl (MOIyIn)» U OTHOCUTCS K 00s-
3aTEJIbHOU YaCTH.

Jl1st OCBOEHUS AUCLUIUIMHBI HEOOXOJUMBI 3HAHUS, YMEHUS, HABBIKU U / WIN OMBIT MPAK-
TUYECKOM AeATeNbHOCTH, CHOPMUPOBAHHBIE B MPOLIECCE U3YUCHHS AUCLUUIUINH / TPAKTUK: «XH-
MuUs», «MareMaTukay.

3HaHus, yMEHUS ¥ HaBBIKU, COPMHUPOBAHHBIC NMPH M3YyYCHUU TUCHMUIUIMHBI «DH3UKa,
OyayT BoCTpeOOBaHbI IPU U3YYEHUH Nocienyromux aucuuiuing: «Teopust BeposaTHocTel U Ma-
TeMaTH4ecKasl cTaTucTuka», «Teopernueckas MexaHuka», «CONPOTUBIEHHE MAaTEpPHANIOBY,
«MexaHuKa )XKHJKOCTHU U ra3a», «TemnnorexHuka», «O0mmas XuMu4yecKkast TEXHOJIOTUSI».

JuctumuimHa «Pu3uka» B paMKax BOCIIUTATEILHON paboThI HarpasiieHa Ha (hOpMHpOBa-
HHUE y 00y4arolMXcsl aKTUBHOM T'paykIaHCKON MO3MIIMHU, YBa)KE€HHsI K paBaM U cB00O/aM Yeso-
BEKAa, 3HAHUS MPABOBBIX OCHOB M 3aKOHOB, BOCIIMTAHNWE YYBCTBA OTBETCTBEHHOCTH WJIM YMEHUS
apryMeHTHpOBaTh, CAMOCTOSITEIbHO MBICIUTh, Pa3BUBAET TBOPUYECTBO, NPO(ECCHOHATbHbIE
YMEHMSI WIM TBOPYECKHU PA3BUTON JMYHOCTH, CUCTEMBI OCO3HAHHBIX 3HAHUM, OTBETCTBEHHOCTH
3a BBIIIOJIHEHHE y4EOHO-ITPON3BOICTBEHHBIX 3aJaHUH U T.1.

JuctumuimHa «Pu3nka» 4acTHYHO peanusyercs B (opMe MPaKTUYECKOH MOJATOTOBKH.
[TpakTryeckas MOArOoTOBKa OPraHU3yeTCsl MyTEM MPOBEJEHUS MPAKTUUYECKUX 3aHATHH, 1abopa-
TOPHBIX PadoT.

4 CopepxaHue TUCHUILVINHBI (MOYJI51), CTPYKTYPHPOBAaHHOE 110 TeMaM
(pazaenam) ¢ ykazaHueM OTBEJCHHOI0 Ha HUX KOJIMYeCTBAa aKaJeMHYeCKHX
4acoB U BHJ0B y4eOHOH padoThI

4.1 CrpykTypa u coaep:KaHue TUCHUIINHBI

Huciumnuna «Pusuka» uydaercs Ha 1, 2 kypcax, B 1, 2, 3, 4 cemecTpax.

O6mast TpyI0€MKOCTh TUCIUIUIMHBI cocTaBisieT 12 3.e., 432 4., B TOM YHUCIie KOHTAKTHAsI
pabota oOydJarmommuxcs C TpernojaBareieM 36 4., MPOMEXKYTOYHAs arTecTanus B Gopme
sKk3aMeHa 16 4., camocrostenbHas padora odyqaromuxcs 379 4., UKP — 1 4.




HanmeHnoBaHue pa3iesioB, TEM U CO-
JepKaHue MaTepuaia

Bunbl yueOHOM paboThl, BKIIFOYAsi CAMOCTOSTEIBHYIO pa-

00Ty 00yJarOIMXCs U TPYJTOEMKOCTh (B 4acax

KoHnrtakTHas pabota
IpernoiaBaTens ¢ 00yJarony-

MUCHA

Jlexun

[IpakTu-
4ECKUe
3aHATUSA

Jlabopa-
TOpHBIE
paboThI

HUKP

[Tpom.
aTTecT.

CPC

Pa3zgen 1 ®uznyeckue 0OCHOBBI
MEXaHHUKH

Kunemaruka noctynaTenbHOTO U
BpallaTebHOrO JIBH>KEeHUS. J{uHa-
MUKa [TOCTYNATEIbHOTO JIBUYKEHUSI.
3aKOHBI COXpPAHEHUS UMITYJIbCA U
SHepruu. MexaHuueckas SHEprusl.
Pabora. MexaHnuka TBEpAOTO Tena.
Tarorenue. D1eMEHTBI TEOPUU T10-
Js1. DJIEMEHTHI CTIeUalIbHOU TEOPUH
OTHOCHUTEIIbHOCTH.

61

Pa3nen 2 OcHOBBI MOJIEKYJIAPHOIM
Gu3uKN 1 TEPMOIMHAMMKHT

YpaBHeHue Menneneena-
Knaneiipona. OnbITHBIE 3aKOHBI
nacajJlbHBIX I'a30B. CraTucTHUeCcKue
3aKOHBI MOJIEKYISIPHON (DUBHUKH.
[TepBoe u BTOpOE Havasia TEPMOIU-
HaMUKU. PeanbHble ra3pl.

30

KonTtponbnas padota 1 - Mexanuka.
MonekynsipHasi GU3UKa U TEPMOIU-
HaMHKa

23

3auem

Pa3znen 3 Duexkrpocraruka. Ilo-
CTOSIHHBIN TOK

DIEKTPOCTaTUYECKOE MOJIE U €r0
XapaKTEPUCTUKH B BaKyyMe U Bellle-
cTBe. [I[pOBOIHUKY U JUDIIEKTPUKHU B
AIIEKTPUYECKOM I10JIE. DIEKTPOEM-
KOCTb IIPOBOJTHUKOB U KOHJIEHCATO-
poB. I10CTOSHHBIN IEKTPUIECKUI
TOK, 3aKOHBI ITOCTOSIHHOT'O TOKa

45

Pa3nen 4 DiuekTpoMarseTuzm

MaramTHOE I10JI€ ¥ €T0 OCHOBHEIC
xapakrepuctuku. Unaykuus mar-
HUTHOTO ToJIs1. 3aKoH Ammnepa. Jlei-
CTBHE MarHUTHOTIO II0JIS Ha TOKH U
3apsiabl. Cuna Jlopenna. J[Buxenne
3apsiia B 3JIEKTPUYECKOM U MarHuT-
HoM nossix. DJIC unaykuuu. Mar-
HHUTHOE II0JIC B BEIICCTBE. SIBICHNE
3JIEKTPOMArHUTHON MHIYKIIMH U Ca-
MouHaykuuu. IIpasumo Jlenna.

40




HanmeHnoBaHue pa3iesioB, TEM U CO-
JepKaHue MaTepuaia

Bunbl yueOHOM paboThl, BKIIFOYAsi CAMOCTOSTEIBHYIO pa-
00Ty 00yJarOIMXCs U TPYJTOEMKOCTh (B 4acax

KoHnrtakTHas pabota
IpernoiaBaTens ¢ 00yJarony-

MUCHA

Jlexun

[IpakTu-
4ECKUe
3aHATUSA

Jlabopa-
TOpHBIE
paboThI

HUKP

[Tpom.
aTTecT.

CPC

9HepFI/I5[ MAar"duTHOI'O ITOJIA

Pa3gen 5 Kosie0anus ¥ BOJHBI

CB00OOIHBIC HE3aTyXAOIIUE U 3aTy-
XaroIlnue MEXaHUYECKHE U DIIEKTPO-
MarHuTHbIE KoJjieOaHus. BeiHyX-
neunslie konebanus. ClIoXeHnue Ko-
nebanuii. BoHBI, X XapaKTepUCTH-
Kd. YpaBHEHHUE TUIOCKOU U chepu-
YECKHUX BOJH. YpaBHEHHE Oerymei
BoJHBL. MHTEpdepenuns BoaH. Cto-
STY¥€ BOJIHBL. DHEPTHsI BOJH

30

KonTtponsHas padora 2 - Dnexrpo-
CTaTHKa, HOCTOSHHBIN TOK, 3JIEK-
TPOMAruCTusmMm, KOJIEOAHMS U BOJIHEI

23

3auem

Pa3zgen 6 Ontuka. KBanroBas
NMPUPOAA U3JTYUEHUS

DneMeHTHI ¥ 3aKOHBI TeOMeTpuye-
CKOM onTUKH. BOoHOBBIE CBOMCTBA
cBeta (mHTEpEpeHIus, TUPPaKINs,
noJisipu3anus, nucrepcus). Termno-
Boe u3nydenue. Potorpdexr, ypas-
HeHue DiHmTelHa 1 hoTodrddek-
ta. Dpdexr Komnrona

45

Pa3zgen 7 DiaeMeHTbI KBAHTOBOK
¢usukm aTOMOB, MOJIEKYJI U TBEP-
IBIX TeJI

Teopust aroMa Boopoaa o bopy.
DJIeEMEHTHI KBAHTOBOM MEXAHUKU.
VYpasuenue lpeaunrepa. dnemen-
ThI (PU3KKU TBeporo Tena. [lonarue
30HHOM TEOPUU TBEPJIBIX Tell

30

Pa3nen 8 Duementsl pusnku
aTOMHOTIO SIIPA U 3JIeMEHTAPHBbIX
YaCTHIL

DseMeHTh! GU3UKHA aTOMHOT'O SI/Ipa.
JledexT Macchl U SJHEPTHSI CBSI3U Si1-
pa. DiaeMeHTapHbIe YaCTHUIIBI, KJIac-
CHU(UKAIHSI SJIEMEHTAPHBIX YaCTHUI]

30

KonTtponsHas padora 3 - Ontuxa,
KBaHTOBAsI, aTOMHAs U siAepHas Gpu-
3MKa

22

['pynmoBasi KOHCYJIbTAIMS JJIS TTO]I-




Bunbl yueOHOM paboThl, BKIIFOYAsi CAMOCTOSTEIBHYIO pa-
00Ty 00yJarOIMXCs U TPYJTOEMKOCTh (B 4acax

KoHnrtakTHas pabota
HanmeHoBaHMe pa3/ieyioB, TEM M CO- | TPEMoAaBaTeis ¢ 00yJarolu-
JiepKaHue MaTepuaia MHUCS HKP [Tpom. CPC
[Ipaktu- | Jlabopa- aTTecT.
Jlexun | 4deckue TOpHBIE
3aHATUS | paboTHI
TOTOBKH K 9K3aMEHY
IK3zamen - - - - 8 -
UTOro 12 12 12 1 16 | 379
MO THCIUIIJIHHE

* peanuzyercs B (hopMe MPaKTUIECKOM MOATOTOBKH

5 OuneHo4HbIe CpeacTBa I NPOBeeHNs TeKYyero KOHTPOJIsA U
MPOMEKYTOYHOM aTTeCTAUMU O0YYAOIIMXCS M0 TUCIHUIINHE (MOYJII0)

@OHIBI ONEHOYHBIX CPEICTB JUISI TPOBEACHHS TEKYIIETO KOHTPOJS YCIIEBAEMOCTH M
IPOMEKYTOUHOW aTTeCTallud OOCYXIAIOTCS W YTBEPXKIAIOTCs Ha 3acemanuu kadempsl. [Toi-
HBII KOMIIIEKT KOHTPOJIbHBIX Sa,Z[aHI/II\/'I HJIX UHBIX MaTCpUaioB, HGOGXOI[I/IMBIX OJI1 OOCHUBAaHUA
pe3yabpTaToB OOYYEHUS MO TUCHUILUIMHE (MOIYII0) XpaHUTCS Ha Kadeape-pa3paboTynke B Oy-
Ma)XHOM HJIM DJICKTPOHHOM BUJE, TaKXKe (OHBI OLIEHOYHBIX CPEJICTB JOCTYITHHI CTYJEHTaM B
JUYHOM KaOWHETe — pa3jesl yueOHO-MeToauueckoe obecrieueHre. MOHA OIEHOYHBIX CPENICTB
JUISL TIPOBEJIEHUS TEKYIEro KOHTPOJISL YCIIEBAEMOCTH U ITPOMEKYTOUHOM aTTECTAL[UU IIPEICTaB-

neH B [Ipunoxenun 1.

6 YueOHO-MeTOAUYecKOe U MHPOPMAIIMOHHOE o0ecTiedeHne JUCITUNIMHBI

(MmomxyJis)

6.1 OcHoBHas ¥ 1ONOJHUTEJILHAS JUTEpaTypa

OcHoBHas nuTeparypa

1. Jemumuenko, B. . ®usuka : yueonuk / B. U. [lemumuenko, 1. B. Jlemunauenko. — 6-¢

u3., nepepad. u gomn. — MockBa : MH®PA-M, 2022. — 581 c. / Znanium.com : 3JieK-
TpoHHO-OnOmmoreunas cucrema. — URL: https://znanium.com/catalog/product/1858485
(mata oopamienus: 04.05.2022). — Pexxum ocTyma: mo momucKe.

Kyznernos, C. 1. ®usnka. Mexanuka. MexaHndeckue Kojie0aHUs ¥ BOJTHBL. MOJEKyIsIp-
Has gusuka. Tepmogunamuka : yuebnoe nmocobue / C. U. Ky3HenoB. — 4-¢ u3n., ucop. u
nor. — Mocksa : BysoBckuii yueouuk : UHOPA-M, 2020. — 248 c. // Znanium.com :
AJICKTPOHHO-OMOINOTCUHAS cucrema. URL:
https://znanium.com/catalog/product/1084382 (mara oOpamenus: 04.05.2022). — Pexxum
JOCTYTA: 10 TIOJIITUCKE.

Ky3nenos, C. . ®usuka. BonHoBas ontuka. KBaHToBasi mpupoia u3rydeHus. IJIeMEeH-
ThI aTOMHOU U sifiepHO# pu3uku : yuedHOoe mocodue / C. Y. Kysnenos, A. M. Jlunep. — 3-
e u3., nepepad. u gomn. — Mocksa : Byzosckuii yueonuk : MTHOPA-M, 2019. — 212 c. //
Znanium.com AIIEKTPOHHO-OUOIHOTEUHAS cucTema. - URL:
https://znanium.com/catalog/product/1002478 (mata obpamenus: 04.05.2022). — Pexxum
JOCTYTA: TI0 TIOJIITUCKE.

Hukepos, B. A. ®usuka 11 By30B: MEXaHUKa U MOJICKYJIsspHas (u3uka : yueOHuk / B.
A. HukepoB. — MockBa : U3garenbcko-Toprosast kopropanus «/Jamkos u K°», 2019. —
136 c. // Znanium.com: D3JEKTpOHHO-OMOMMOTeyHass cucrtema. —  URL:
https://znanium.com/catalog/product/1093242 (nata o6pamenusi: 04.05.2022). — Pexxum
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10.

11.

12.

13.

14.

15.

16.

17.

18.

JOCTYTA: TI0 TIOJIITUCKE.
[Tepmunos, A. B. O0mas ¢usuka. 3amauu ¢ pemieHusIMuA : 3agadauk / A. B. [lepmunOB,
10. A. Bapkos. — CapatoB : By3oBckoe obpazosanue, 2020. — 725 c. // IPR SMART:
udpoBoii obpasoBarenbHbiii pecypc. — URL: https://www.iprbookshop.ru/95156.html
(mata obpamenus: 04.05.2022). — Pexxum gocTyma: 1o morcKe.

Bonwskenmreitn, B. C. CoopHuk 3amgad mo obmemy kypcy ¢usuku / B. C. Bonbken-
mreiH. — 12-e usn., ucnp., 11-e usn., nepepad. — Mocksa : Hayka, 1990; 1985. — 382 c.
Bonwskenmreiin, B. C. CoopHuK 3ama4 1o 00meMy Kypcy PU3HMKHU: I CTYJEHTOB TEXH.
By30B / B. C. Bonbkenmrels. — 3-e u3z., ucnp. u jpomn. — Cankr-IlerepOypr: KumxHbrii
mup, 2003. — 328 c.

I'punkpyr, M. C. JIabopaTtopHblii IPakTUKYM 10 (pusnke: yueOHOE ocoOue i By30B /
M. C. I'punkpyr, A. A. Bakymok. — Cankt-IletepOypr: Jlans, 2012. — 480 c.

Cagenwes, U. B. Kypc o0mieit ¢pusukn: yaebHoe mocobue nmst Bry3oB. B 3 1. T.1 : Mexa-
Huka. Monekymsipaas ¢usuka / M. B. CaBenbeB. — 5-¢ u3a. — MockBa: Hayka, 1989;
1986, 1982; 1977, 1973. - 416 c.

CagennbeB, U. B. Kypc o6mieit ¢puszuku: yuedHoe mocodue mist BTy30B. B 3 1. T.2 : Dnek-
TpudecTBO U MarHetu3M. Bomubl. Ontuka / U. B. CaBenseB. — MockBa: Hayka, 1988;
1982; 1978. - 480 c.

Cagenwes, U. B. Kypc obmeit pusuku: yaedHoe mocodbue st BTy3oB. B 3 1. T.3 : KBaH-
ToBas onTuka. AtomHas pusnka. @usnka TBEpAOTO Tena. dusrka aTOMHOTO Sapa U dJIe-
meHTapHbIX Yactull / . B. CaBenbeB. — Mocksa : Hayka, 1987; 1982; 1979. — 304 c.
Tpodumona, T. U. Kypc dusuku: yuebroe mocodue mist Bry308 / T. . Tpodumosa. — 2-
e u3 ., ucnp. — Mocksa: Breicias mkona, 1994; 1990. — 478 c.

Tpodumona, T. . Kypc pusuku : yaebHoe mocodue mist HHXK.-TexH. crell. By3oB / T. U.
Tpodumona. — 8-e uzn., 7-e¢ usn., 6-¢ usmd., 5-¢ usmd., crep., 4-¢ usM., ucnp. — Mocksa:
Beicmas mxomna, 2004; 2003; 2001; 1999; 1998; 1997. — 542 c.

Tpodumona, T. Y. Kypc ¢usuku : yaedHoe mocodue st By3oB / T. WM. Tpodumosa. — 17-
e u3M., crep., 13-e u3n., 11-e u3a., crep., 9-¢ u3m., nepepad. u qom. — Mocksa : Akaje-
must, 2008; 2007; 2006; 2004. — 559 c.

Tpodumona, T. . COopHuK 3a1a4 110 Kypcy UMK : yueOHOE mocooue /yist BTy30B / T.
. Tpopumona. — Mocksa: Beicias mkona, 1996; 1991. — 304 c.

®wu3mka: METOANYECKHE yKa3aHWs 10 BBITOJHEHHIO KOHTPOJILHBIX pabOT M pacu€THO-
rpaduyuecKux 3alaHui IS CTYJ. MHXXCHEPHO-TEXHUUYECKUX HAIp. U CIeIl. 3a09HOi (op-
MbI oOyuenus / coct. M. A. IleperoegoBa. — Komcomomnbsck-na-Amype: U3a-Bo Komco-
MOJIbCKOTI'0-Ha-AMype roc. TexH. yH-Ta, 2012. — 55 c.

Yepros, A. I'. 3amaunuk no ¢pusuke: yueoHoe mocodbue st BTy30B / A. I'. Ueptos, A. A.
Bopo6rseB. — 6-¢ uzn., ucnp. — Mocksa : Uarerpan-Ilpecc, 1997. — 544 c.

Yepros, A. I'. 3amaunuk no ¢pusuke: yueoHoe mocodbue it BTy30B / A. I'. Ueprtos, A. A.
BopobbeB. — 8-¢ m3n., mepepab. u gon. — MockBa: ®@usmarnut, 2008; 2006; 2005.
- 640 c.

JlomonHUTENbHAS TUTEPATypa

Hmutpuesa, H. I'. OOmas ¢usuka. I'eomerprudeckast 1 BOJTHOBasl ONTHKA : yueOHOE IMO-
coobue / H. I'. Imurpuena, O. H. YaitkoBckas, E. H. bouapuukoBa. — Tomck : M3gaTens-
ckuit Jlom Tomckoro rocynapcrBenHoro yausepcutera, 2020. — 184 c. // IPR SMART:
udpoBoii odpasosarenbHblil pecype. — URL: https://www.iprbookshop.ru/116814.html
(mata obpamenus: 04.05.2022). — PexxuM gocTyma: mo momrcKe.

Hermad, A. A. Kypc dbusuku : yaedHoe mocobue mis BTy30B / A. A. Hetnmad, b. M.
SABopckwii. — 6-¢ uz., crep., 5-e u3n., crep., 4-e usn., ucnp. — Mocksa : Akagemus, 2007;
2005; 2003. - 720 c.

3ucMman, I'. A. Kypc obmeit ¢puszuxu. B 3 1. T.1. Mexanuka, MoiekyisipHas (pusuka, Ko-
nebanus u BoiHbI / . A. 3ucman, O. M. Toxec. — 5-e uza., crep. — Mocksa : ®u3marrus,
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1972; 1969; 1967; 1964. — 340 c.

3ucman, I'. A. Kypc obmeii ¢usuxu. B 3 1. T.3 : Onruka, ¢pusuka aTOMOB U MOJICKYII.
®usuka aToMHOro sipa 1 Mukpouactull / I'. A. 3ucman, O. M. Toxec. — Mocksa : Ous-
matrus, 1972; 1968; 1965. — 196 c.

6.2 MeToauyeckue yKazaHHus JJIsl CTYJAE€HTOB M0 OCBOEHHIO TUCIHIIINHBI

M.C. I'punkpyr, E.1. Tutopenko, FO.M. TkaueBa. JIabopaTopHbIil MPaKTUKYM 110 (PU3H-
ke. Yue0. mocobue. - Komcomonsck-Ha-Amype: [OYBIIO «KHAT'TY », 2011. 146 c.
A.A. Bakymok, H.A. Hosroponos, FO./1. TkaueBa. KoHTpoIbHO-pacUeTHBIE MaTEPHUAIIBI
no ¢usuke (OcHoBHble (usnyeckne ¢Gopmynsl. KoHTponbHBIE paboOTHI, pacyeTHO-
rpadgudeckue 3amaHus U TecThl). Yueb. mocobue. — Komcomonnck-na-Amype: PI'BOY
BO «KHAI'Y», 2018. -100 c.

ITeperoegosa, M. A. MeToandeckue yka3aHus U KOHTPOJIbHBIE 3a1aHUs VISl CTYJEHTOB —
3a0YHHUKOB MHXX. — T€XH. crel. By30B — KomMcomoinbek — Ha — Amype: ®I'BOY BIIO
«KaHAI'TY», 2012. - 58 c.

6.3 CoBpemeHHBbIe IpodeccHOHATbHBbIE 0a3bl TaHHBIX H HH(pOpPMAIMOHHbIE
CIPaBOYHbIE CHCTEMbI, HCIOJIb3yeMble MPH 0CYIIECTBIEHNH 00Pa30BaTEJIbHOIO

npomecca mo TMCHUuIlJInHe

Kaxnomy obyuaromumycst odecriedeH 1ocTym (yaaaeHHbIH TOCTYIT), B TOM YUCJE B CITy-

Yyae MPUMEHEHUS 3JIEKTPOHHOrO O0Y4eHUs, AUCTAHIIMOHHBIX 00pa30oBaTeIbHBIX TEXHOJOTHH, K
COBPEMEHHBIM NPOQecCHOHANTbHBIM 0a3aM JaHHBIX U WH(OPMALMOHHBIM CIPAaBOYHBIM CHCTE-
MaM, ¢ KOTOPbIMH Y YHUBEPCUTETA 3aKJIFOUEH JOTOBOP.

[TepeyeHr pexoMeHIyeMBIX MPOGECCHOHANBHBIX 0a3 MaHHBIX W WH(GOPMAIIMOHHBIX

CIIPaBOYHBIX CHCTEM ITIPEIICTABJICH Ha caiiTe yHuBepcuTeTa WWWw.knastu.ru / Haw ynusepcumem
/ Obpaszosanue / Hanpasnenue noocomoexu / Pabouuti yuebnwiii nian / Peecmp 95C.

1.

2.

OnexTpoHHo-0nbOaMoTeyHass cucreMa ZNANIUM.COM. — JloroBop Ne 118 36¢c MK3
221272700076927030100100090026311244 ot 14 mapta 2022 .
OnexTpoHHO-0nOaMoTeyHas cucremMa IPRsmart. — Jlunensuonnsiii norosop Ne EI144/9
(meuckmountenpHas Junensus) HWMK3  221272700076927030100100090016311244
ot 14 mapra 2022 1.

OnektponHo-O6ubamoreunas cuctema eLIBRARY.RU. — JloroBop Ne EI144/12 na oxaza-
HUE ycayr J0CTyma K AJIEKTPOHHBIM U3JJaHUAM
NK3 221272700076927030100100090036311244 ot 14 mapra 2022 1.

6.4 IlepeyeHb  pecypcoB  MH(OPMAIMOHHO-TEJEKOMMYHMKAINMOHHOW  CeTH
«HTEepHET», HEOOXOAMMBIX /1JIsl 0CBOECHHS THCIUIIJIMHBI (MOTYJIfA)

HaszBanue caiita DJIEKTPOHHBIN azipec

EcTtecTBeHHO-HayuYHBII 00pa30BaTEIbHBII

noprain ¢penepanpHoro noprana «Poccuiickoe | http://en.edu.ru

00pazoBaHHEY
Hayunas snektponnas 6ubnmoreka «Kubdep- http://cyberleninka.ru
JICHUHKa»
dusnka st BeexX https://questions-physics.ru
https://open-
Buneonekunu ®usrexa: aexkropuit MOTU education.net/academic/university/videolektsii-

fizteha-lektorij-mfti/
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http://www.knastu.ru/

7  OpraHu3anMoOHHO-TIearoru4ecKue yCJa0Bus

Opranuzanus 00pa3oBaTeIbHOTO MPOLECCca periaMeHTupyeTcs y4eOHbIM TUIAHOM H pac-
MUCaHUEeM y4eOHBIX 3aHATHH. SI3bIk oOydeHwms (mpemonaBaHus) - pycckuid. [ Bcex BHIIOB
ayJIUTOPHBIX 3aHATUHN aKaJeMUUECKUN Yac yCTaHABIMBAETCS NPOJOKUTEIbHOCTHIO 45 MUHYT.

[Ipu dopmupoBaHuM CBOECH HHIMBUAYATHHON 0Opa30BaTEIHHOM TPACKTOPUH O0ydYaro-
HlHﬁCH HUMCECT IIPaBO Ha NEPEC3a4CT COOTBCTCTBYIOINNUX AUCHUIIIIMH U HpO(beCCI/IOHa.HBHBIX MOAay-
JIel, OCBOCHHBIX B MPOIIECCE MPEANMICCTBYIONIETO 00YUEHHsI, KOTOPBIM 0CBOOOXKTaeT 00ydJaroIe-
Trocda OT HGOGXOZ[I/IMOCTI/I HX ITOBTOPHOT'O OCBOCHMUH.

7.1 OOpa3oBaTebHbIC TEXHOJIOTHH

VY4eOHbIil mpoliecc NpH MpenogaBaHuu Kypca OCHOBBIBAECTCS Ha MCIIOIB30BAHUU TPAIH-
IIMOHHBIX, NHHOBALMOHHBIX W MH(OPMAIIMOHHBIX 00pa30BaTeNbHBIX TexXHOMOrui. TpagunnoH-
HbIe 00pa3zoBaTeIbHbIE TEXHOJIOTUU NPEACTABICHBI JEKIUSAMH U CEMUHAPCKUMU (TIPaKTHYECKH-
MH) 3aHATUSAMH. VIHHOBAIIMOHHBIE 00pa30BaTeIbHBIC TEXHOJIOTHH MCIIONB3YIOTCS B BUJIE LIHPO-
KOTO TIPUMEHEHHUSI aKTUBHBIX M HHTEPAKTUBHBIX (POpM MpoBeneHus 3ausaTuii. UTHpopMannoHHbIe
00pa3oBaTeNbHBIC TEXHOJIOTWU PEATM3YyIOTCS MyTEeM AKTHBH3ALUU CAMOCTOSTEIBHOW PabOTHI
CTYZICHTOB B MH(OPMAIIMOHHON 00pa30oBaTeIbHOM cpere.

7.2 3aHATHA JeKIUOHHOI'0 THUIIA

JIeKIIMOHHBIN KypC MpEAroyiiaraeT CUCTEMAaTU3UPOBAHHOE M3JI0KEHUE OCHOBHBIX BOIPO-
COB y4eOHOTO TUTaHA.

Ha nepBoii nexuuu ekTop 00s3aH MpenynpeIuTh CTYIeHTOB, IPUMEHUTEIHHO K KAKOMY
06a3zoBoOMY yueOHUKY (yueOHUKaM, y9eOHBIM TOCOOUSM) OyIeT MPOYUTaH KypcC.

JIeKIIMOHHBIN KypC MOJDKEH JaBaTh HauOOJdbIINN 00beM MH(OpMaru 1 oOecreynBaTh
Oosee riry0oKOoe TOHUMaHKUE YYeOHBIX BOTIPOCOB MPH 3HAYMTEIHHO MEHBIIICH 3aTpaTre BPEMEHH,
4YeM 3TO TpedyeTcs OONBIINHCTBY CTYICHTOB Ha CAMOCTOATENbHOE U3YUeHUE MaTepraa.

7.3 3aHATHS CEMHHAPCKOIro THNA

CemuHapcKue 3aHATHS MPEICTABISIOT COOOH JeTaIu3aluio JEKIIMOHHOTO TEOPETUYECKO-
ro MaTepHaia, IPOBOIATCS B IIEJISIX 3aKPEIUICHHS Kypca M OXBAThIBAIOT BCE OCHOBHBIE Pa3eIibl.

OcHoBHO# (hopMOIi POBEICHHUSI CEMHHAPOB SIBISIETCS 00CYXIeHHe Haubosee mpooieM-
HBIX ¥ CIIO’KHBIX BOIIPOCOB IO OTIEIBHBIM T€MaM, a TaKkKe pa300p NMPHMEPOB U CHUTYyalMi B
ayJIUTOPHBIX YCIOBHX. B 00s3aHHOCTH mperojaBaTessl BXOIAT: OKa3aHHE METOAWYECKOH Io-
MOIIIY ¥ KOHCYJIBTHPOBAHHE CTYJICHTOB IO COOTBETCTBYIOLINM TeMaM Kypca.

AKTHBHOCTh HA CEMHUHAPCKUX 3aHATHIX OLIEHUBAETCS 110 CIEAYIOIIUM KPUTEPHSIM:

- OTBETHI Ha BOIPOCHI, IpeIaraeMble MPeroJaBaTelieMm;

* y4acTue B IUCKYCCHUSX;

* BBITTOJTHEHHUE ITPOCKTHBIX U MHBIX 3a/JaHNH;

* ACCHUCTUPOBAHME MPENOIABATENIO B POBECHUN 3aHATHI.

OtBeT oIKeH OBITh APTYMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIOKHBIM, COJICP)KATh
CCBUIKHM Ha MCTOYHUKHU.

JloKmaapl ¥ ONMOHUPOBAaHHUE JOKIAJ0B MPOBEPSIOT CTEHECHb BIIAJACHUS TEOPETHYECKHM
MaTepHajioM, a TaKXkKe KOPPEKTHOCTh U CTPOTOCTh PACCYKICHUI.

OueHunBaHue 3aJaHUi, BBIIIOJIHEHHBIX HA CEMHHAPCKOM 3aHSTHUH, BXOAUT B HAKOIUICH-
HYIO OLICHKY.
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7.4 CamocrtosiTe1bHas padoTa 00y4alOIMXCS 10 AUCHHUILINHE (MOLYJII0)

CamocrosTenbHas paboTa CTYIEHTOB — 3TO INPOLECC aKTUBHOIO, IEJIEHANPABICHHOTO
IpUOOPETEHNs CTYIEHTOM HOBBIX 3HaHUI, yMEHUN 0€3 HEMOCPEICTBEHHOTO Yy4acTus Ipenoja-
BaTels, XapaKTEPU3YIOIIUICS NPEIMETHOW HAINpPaBICHHOCTHIO, 3(PPEKTUBHBIM KOHTPOJEM H
OLIEHKOH pe3ysbTaToB AEATEIbHOCTH 00YyUYaIOIEerocs.

Lenu camocTosTeNbHON PaOOTHI:

* CHCTEMaTH3alysl U 3aKPEIUICHHUE MOTYYCHHBIX TEOPETUUECKUX 3HAHUNA M MPAKTUYECKHUX
YMEHUU CTYICHTOB;

- yri1yOJieHHe U pacIiipeHue TEOPEeTHUECKUX 3HaHU;

- (hopMHUpOBaHME YMEHUH HUCIIOJIB30BaTh HOPMATUBHYIO U CIIPABOYHYIO JOKYMEHTAIIHIO,
CIELUAJIBHYIO JINTEPATYPY;

* Pa3BUTHE MMO3HABATEIBHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTY/IEHTOB, OTBETCTBEHHOCTH H
OpPraHU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSITEILHOCTH MBIIUICHUS, TBOPUECKON MHUIIMATUBBI, CIIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CAMOPEAIU3aLluu;

* pa3BUTHUE UCCIIEAOBATEIbCKUX YMEHUHN U aKaJIEeMUYECKUX HABBIKOB.

CamocrosTenbHas padoTa MOXKET OCYLIECTBIATHCS WHAMBUYAIbHO WU TPYNIIAMHU CTY-
JICHTOB B 3aBUCUMOCTH OT IIeJIH, 00bEMa, YPOBHS CIIOKHOCTH, KOHKPETHOM TEMAaTHKH.

TexHomorust opraHu3ay CaMOCTOSITEIbHOW pabOThl CTYJICHTOB BKJIIOUAET MCIIOJIb30Ba-
HUE UH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTposib pe3ynbTaToB BHEAYIUTOPHOW CaMOCTOSITEIHHOM PabOTHI CTYJEHTOB MOJXKET
IPOXOJUTH B MUCbMEHHOM, YCTHOW WIJIM CMELIaHHOH (opme.

CryneHTbl JOJIKHBI HNOAXOAUTH K CAMOCTOATENBbHOM paboTe Kak K HauBa)KHEHIIEMY
CPEACTBY 3aKpEIJICHUS W PAa3BUTUS TEOPETUYECKUX 3HAHMM, BBIPAOOTKE €IMHCTBA B3IJIAJ0B Ha
OTJEJIbHBIE BOIPOCHI Kypca, IPUOOPETEHMsI OIIPEEICHHBIX HABBIKOB U UCIIOJIb30BaHUS Ipodec-
CHOHAJIbHOU JIUTEPATYpHI.

7.5 MeToauyeckue peKOMeHIAUMHU AJI51 00y4aIOMXCHA M0 OCBOCHUIO TN CUMILTHHbBI

[Ipu m3yueHUH IUCHMIUIMHBI OOYYaIOIIMMCS IIeIECOO0PAa3HO BBIMOIHATH CIEIYIOLIHE
PEKOMEHIALINUHU:

1. U3y4eHue yueOHOW JUCIHUILTAHBI JOJIKHO BECTUCH CHCTEMATHIECKH.

2. [Tocne u3yueHus: Kakoro-i1nbo paszzena Mo y4eOHMKY WM KOHCIEKTHBIM MaTepuajiam
PCKOMCHAYCTCA IO MaMATU BOCIIPONU3BCCTH OCHOBHBIC TCPMUHBI, OMPCACIICHUA, ITIOHATUA pa3ac-
na.

3. OCO60€ BHUMAHHC CJICAYCT YACIUTH BBINTOJIHCHUIO OTUCTOB IO MPAKTUUCCKHUM 3aHATHU-
M Y UHAUBHUIYaJIbHBIM KOMILIEKCHBIM 33IaHUSIM Ha CAaMOCTOSITENIbHYIO paloTy.

4. Bcst TeMaTHKa BOIIPOCOB, U3YYACMbIX CaAMOCTOATCIIbHO, 3aJdCTCA Ha JICKIUAX ITPCIIOo-
naBaTenieM. MM e aroTcs UCTOYHHMKH (B MEPBYIO OYepe/lb BHOBb M3JaHHbBIE B IEPHOIUUYECKON
HaY4HOI uTeparype) Uit 6ojee AeTalbHOTO TOHUMAaHUS BOIIPOCOB, O3BYYEHHBIX Ha JICKIHH.

[Ipu camocTosATensHON TPOPabOTKE Kypca 00ydaromuecs T0JKHBL:

* IPOCMATPHUBATh OCHOBHBIE ONpEAETICHUS U (PaKThI;

- IOBTOPUThH 3aKOHCIEKTHPOBAHHBIM Ha JIEKIMOHHOM 3aHSITHH MaTepHall U JOIOJHUTH
€ro ¢ y4eTOM PEKOMEHOBAaHHOM 110 JaHHOM TEME JINTEpaTyphl;

* U3Yy4YUTh PEKOMEHJOBAHHYIO JUTEPATypy, COCTABIATH T€3UCHl, aHHOTAI[UN 1 KOHCIIEKTBI
HaH6onee BaXXHbBIX MOMCHTOB,

* CaMOCTOSITEIbHO BBIMOJIHATH 33JaHUsI, aHAJIOTMYHBIE MTPeIjlaraéMbIM Ha 3aHITHSIX;

* UCTIOJIb30BAaTh JIJIsl CAMOIIPOBEPKH MaTepualbl (POHIa OLIEHOYHBIX CPEICTB.
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7.5.1 MeToau4yeckue yKasaHusi IpH padoTe HA/l KOHCIIEKTOM JIeKIINH

B Xoz1e NeKInOHHBIX 3aHATUI HEO0OXOAUMO BECTH KOHCIIEKTUPOBAHHE y4eOHOTo MaTepHa-
na. OOpamate BHHUMaHue Ha (OPMYIUPOBKH 3aKOHOB, PAaCKpBIBAIOIIME COAEPKAHHME TEX HIH
UHBIX (PU3NYECKUX SBICHUN M mpolieccoB. JKenaTeabHO OCTaBUTh B pabOYMX KOHCIIEKTaX MOJI,
Ha KOTOPBIX MOKHO J€1aTh IOMETKH U3 PEKOMEH/IOBAHHOW JIUTEPATYpPBI, JOMOJHSIOIINE MaTe-
pHa IpOCTyIIaHHOM JIEKIIUH, a TAaKXKe IMOYePKUBAIOLINE 0COOYIO0 BaXKHOCTh TE€X MJIM MHBIX TEO-
PETHYECKHUX TOJI0KECHUH.

[Ipu paGoTe Hag KOHCIEKTOM JIEKIHMH HEOOXOAWMO MPOUYUTATh M3JIOKEHHBIH MaTepHhai
IIPEenoaBaTesieM, a TakyKe IPOUYECTh COOTBETCTBYIOIIME pa3/ielibl PEKOMEHI0BAHHOTO Mpenoaa-
BaTeJIieM y4eOHUKA, JJIsi ’TOT0 MOKHO HCIIOIh30BaTh Menoouueckue ykazanus 2, 3 (n. 8.1).

B nporecce u3yueHuss KOHCIEKTa U JOTIOJIHUTEILHON JTUTEpaTyphl 0OpaTUTE BHUMaHUS Ha
OTIpe/IeIeHUs] OCHOBHBIX (PU3MUYECKUX BEIMYUH M MX pa3MepHOCTel. [IoBTOpUTH OCHOBHBIE SIB-
JICHUs] U 3aKOHBI, KOTOpBIE OIMHUCHIBAIOT 3TU sBieHUs. Eciu kakue-nmuOo 3aKOHOMEPHOCTH U
(dopMyIbl, CBA3bIBalOIIUE (PU3MUECKUE BEIUYMHBI UMEIOT BBIBOJ, TO HEOOXOJMMO U3YYUTh ITOT
BBIBOJI [0 KOHCIEKTY WJIM MO y4eOHUKY. PexomeHayeTcs Takke B KOHIIE U3yUYeHUsI KOHCIEKTa
IPOBEPUTH ceOsl HAa 3HAHUE U MOHMMAaHUE OCHOBHBIX (DU3MUYECKUX BENUYMH, (HOPMYIT U 3aKOHOB
110 U3y4aeMou Teme.

7.5.2 MeToanueckue yKa3aHus 10 CAMOCTOATEIbHOI padoTe HAX U3y4aeMbIM MaTe-
pPHYajoM M NP NOAT0TOBKE K NPAKTHYECKUM 3aHATHAM

[Tpu mOATrOTOBKE K MPAKTUYECKOMY 3aHITHIO HEOOXOAMMO U3YyYUTh TEOPETUYECKHI MaTe-
pHa, COOTBETCTBYIOIIMK MPAKTHYECKOMY 3aHITHIO, TI0 KOHCIIEKTY WJIH YY€OHUKY PEKOMEHIO-
BAHHOT'O HpeHO,Z[aBaTCJICM.

Oco0oe BHHUMaHHE CIICAYET YICIUTh OCHOBHBIM (DM3MUYECKUM SIBJICHUSM U 3aKOHAM, OITH-
CBhIBAKOIIIM OTHU SABJICHUS. HCOGXOZ[I/IMO HpOBepI/ITB onpeneneHHﬂ (bI/ISI/I‘IeCKI/IX BCINYHH, BXOOA-
KX B 3TH 3aKOHBI, @ TaK)Ke UX pazMepHOCTH. ClieayeT Takke MOBTOPUTH (POPMYITBI, ONTUCHIBA-
e I/IBYLICHI/IC q)HSI/I‘ICCKI/IX BCJIMYHUH B 3aBUCHUMOCTU OT MCHSIOIIUXCS napaMeTpOB. HOHCBHO
TaKKe MO 33JaYHUKY MPOCMOTPETh MPHUMEPHI THUIOBBIX PEINCHUH (U3NYCCKUX 3a7ad, OTHOCS-
IMXCs K JaHHOU Teme. st 3TOoro MoXHO UCTIOIb30BaTh Memoouueckue ykazanus 4, 5 (n. 8.1).

7.5.3 MeToau4ecKkue yKa3aHusl 10 BbINOJHEHHIO J1a00paTOPHOH padoThl

Jnist BeITONTHEHMS TaO0paTOPHOI paboTHl HEOOXOIUMO UCTIONb30BATh MenooudecKue yKa-
3anuna 1 (n. 8.3) U3y4uTh U IPUMEHUTH CICIYIOIINE PEKOMEHOAyUU, TaK KaK ONMMCAHUE K KaXK-
JI0H J1abopaTopHOii paboTe BKIIOYAET B ceOs cieayrolue naparpagsl:

1. Hens pabotsl. [IpubGopbl 1 MpUHATIEKHOCTH.

2. Brenenue.

3. ®u3nyecKkre OCHOBBI SKCIIEPUMEHTA.

4. TTopsiioK BBITIOTHEHUS paOOTHI.

5. Bonpocsl 1151 Jomycka.

6. IIpoToKO0a N3MEPEHUH.

7. TecT ni1s 3aIlUTEL.

B nepgom maparpade nocraBieHa yenp 1a60pamopHoll padomel U TEPEUNCIICHBI TPU-
HaJIS)KHOCTH, HEOOXOIMMBIE TSI BBITTOJTHEHUS JJa00OpaTOPHOI pabOTHI.

B 66edenuu w3noxeHnl M3ydaeMble 3aKOHBI, ONPEICICHbI (U3MUYECKUE BEIMYMHBI M HX
B3aMMHasl 3aBUCUMOCTb.

OOyuaroniemMycsi HEOOXOIUMO BHUMATEIBHO H3YyUUTh «Du3zuueckue 0CHO8bl IKcnepu-
MeHmay, Tie ONucaHa YKCIepUMEHTaIbHas yCTAaHOBKA U MPUBEJEHA cXeMa. 3/1eCh KE PelaeTcs
dusnueckas 3agada i ONPeIeICHNs UCKOMOW BETUYHHEI.
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[locne uszydyeHuss nopaoka ewvinonHeHus pPadOTHl CTYJEHT TOJDKEH MPEACTaBIATH IKC-
NEPUMEHT B 1IEJIOM, 3HaTh, KaK M B KaKOIl MOCIEI0BATEIbHOCTH HU3MEPSAIOTCA (U3NYECKUE Be-
JTUYUHBI.

st momycka k pabote He0OX0IMMO OTBETUTH Ha «Bonpocel 0141 donyckay.

IIpu npoBeneHUN IKCIIEPUMEHTA JaHHBIE BCEX MU3MEPEHUMN HY)KHO BHECTU B «lIpomokon
uU3MepeHuil» B COOTBETCTBUU C €ro (OopMOoi M TOpAIKOM paboThl. B mpoTokosie m3MepeHuid
IPOBOJATCS TaKXkKe BCe HEOOXOIUMBIE pacUeThl.

Jlns moctpoenust rpaKOB B MPOTOKOJIaX UMEETCSI MUJUIMMETPOBAst CETKA.

[Tocrne Toro, kKak BBIMOJHEHO 3aJaHKE K TaOOpaTOpHOU paboTe, HY>KHO ClIeJaTh BHIBOBI U3
MPOJIEJIaHHOTO 3KCcTiepuMeHTa. BbIBOIBI BKIIIOYAIOT B ce0s:

- aHaJIM3 TIOJyYEHHON 3aBUCUMOCTH BEJIMYMH U COOTBETCTBUE €€ UCCIIENYEMOMY 3aKOHY;

- CpaBHEHHE SKCIIEPUMEHTAIBHOTO 3HAYEHUS (DU3MUYECKON BETUYMHBI C TEOPETHUYECKUM
3HAUYCHHEM;

- QHAJIM3 YCJIOBHUM JKCHEPUMEHTA U BO3MOXHOCTEW UX M3MEHEHUS C LENbI0 YBEINYEHUS
TOYHOCTH U3MEPEHUH M BBIYMCICHUS UICKOMOU (PU3MUECKOI BEIINYNHBI.

Onucanne 1abopaTOpHON PabOTHI 3aKAHUUBACTCS MeCmoM 0.1a 3auwiumel. [IpaBunbHBIC
OTBETHI Ha BOIPOCHI TECTA CBUJCTEIHCTBYIOT 00 YCBOCHHH TEOPETHUYECKOrO MaTepuana JaHHON
nabopaTtopHOi pabOThl U YCIIEUTHOM €€ BBIMOJIHEHHH, YTO SBJISETCS 3aJI0TOM IMOJIy4YeHHUs 3a4eTa
o 3TOM pabdoTe.

7.5.4 MeToauyecKkue yKa3aHHUs 110 BHINOJTHEHNIO KOHTPOJIbHON PadoThl

K BoimonHenuto KoHTpobHOU padoTel (KP) mo xaxmomy pasaeny QUMK CTYIEHT, 00y-
YaroIUiics o Kypcy o01iei Gu3MKH, MPUCTYIMaeT TOJBKO MOCe U3yUYeHUs! TEOPETUIECKOro Ma-
Tepuasa, U3JI0)KEHHOTO MPENO0IaBaTeIeM WM N3YYEHHOTO CAMOCTOATEIBHO COOTBETCTBYIOIIETO
JAHHOMY paszeny (pU3HKH.

[Tpu Bemmonuenun KP cryneHTy HeoOX0MMO pyKOBOACTBOBATHCS CIICAYIOLIHM:

1. KP BoImonHsETCS YepHWIaMH B OOBIYHOW IIKOJIBHOM TETpaau, Ha OO0JI0KKE KOTOPOM
NPUBOJAATCS CBEACHUS MO0 HOpMaTtuBHOMY aokymeHTy P/l ®I'BOY BIIO «KHAI'Y» 013-2016.
«TekctoBble cTyneHueckue padotsl. [IpaBuna opopmiaeHUs».

2. Ycnous 3anau B KP nepenuchiBaroTcs MOJHOCTRIO 0e3 cokparieHuid. s 3ameuanuii
MIPENoIaBaTelisd Ha CTPAHUIAX TETPAIN OCTABIISIIOTCS MOJIS.

3. Ilpu Bemonnenun KP HeoOxommmo 3amucaTh KpaTKoOe YCIOBHE 3alauyd. B pemeHuu
TpeOyeTcs MPUBECTH OCHOBHbBIE 3aKOHBI U (POPMYJIbI, HA OCHOBAaHHH KOTOPBIX IPOU3BENIEHO pe-
nieHue (¢ nosicHeHusiMu). [Ipy HanMYKMK BEKTOPHBIX BEIMYMH U KOOPAWHAT BBITIOIHSCTCS PUCY-
HOK, COJEpalluil 3T BEIUYMHBL. B KOHIE pelIeHHs 3aau IMPOBEPSETCS pa3MEPHOCTh UCKO-
MOH (PU3NYECKOI BETMUNHBI U 3aIIUCHIBACTCS OTBET.

4. B xonne KP yka3piBaercs, KakuM Y4eOHHKOM HIJIH YY€OHBIM MTOCOOHMEM CTYACHT IOJIb-
30BaJICS IPY BHIMIOJTHEHUH PaboTHI (Ha3BaHUE ydeOHMKA, aBTOP, TOJ U3/IaHNUS).

5. Homepa 3agay, KOTOpbIE CTYIEHT JOJKEH BKIOUNTH B cBO0 KP onpenenstorces o yka-
3aHHBIM Ta0JIMIIaM BapUaHTOB B METOJMYECKOM MOCOOMH, BBIJABaeMOM MpenoaaBarenem. Jlis
BeImostHeHHST KP HE00X01MMO MCTIONb30BaTh Memoouueckue ykazanus 2, 3 (n. 8.3).

6. KP cTyneHT 10KeH BHICTaBUTh B JTMYHBIN KaOMHET JJI1 IPOBEPKHU MPETOAaBaTeIeM.

7. Ilpu 3amute KP cTyneHT momkeH OBITh TOTOB JaTh MOSICHEHUS IO CYIIECTBY PEIICHUS
BBIJJAaHHBIX 3a/1a4.
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8 MarepuaabHo-TeXHHYECKOE ofecriedyeHne, He0OX0IUMOoe 17151 OCYIeCTBJICHHS

00pa30BaTEeJILHOIO NMPoIecca Mo IUCHUILINHE (MOYJII0)

8.1 JluneH3HOHHOE ¥ CBOOOIHO pacnpocTpaHsieMoe MporpaMMHoe odecrieyeHue,

HCIOJIb3yeMOe MPH OCYLIeCTBIEHHH 00Pa30BaTeILHOTO MpoLecca
M0 AMCHMILIHHE

YHuBepcuteT 00ecrieueH HeOOXOIMMBIM KOMITJIEKTOM JIMIIEH3MOHHOTO U CBOOOIHO pac-
MPOCTPAHSIEMOTO MPOTPAMMHOTO O0ECIIEYeHUs, B TOM YHUCIIE OTEYECTBEHHOI'O MPOHM3BOJICTBA.
CocTtaB nporpaMMHOTO o0ecrieueHsI, HeOOXOJMMOTO JJIsi OCBOSHHSI IUCIUIUINHBI, IPUBEICH HA
caiite yHuBepcuTeTra WWW.Knastu.ru / Haw ynuseepcumem / Obpaszosanue / Hanpasnenue noo-
eomosku / Pabouutl yueonwiii nian / Peecmp I10. B Tabnuiie mpeacTaBlieH IEPeUeHb UCIONIb3Y-
€MOT0 MPOTPAMMHOT0 00ECIICUCHUSI.

HaumenoBanue PexkBHU3UTHI / yCIOBUS UCTIOIB30BAHUS
I10
OpenOffice CB0OOIHAS JIUIICH3US, YCIIOBHSI UCIIOJIB30BAHMUS TI0 CCBUIKE:

https://www.openoffice.org/license.html

OnlyOffice

CBO6OI[Ha$I JIMICH3UA, YCIOBHUA UCITIOJIB30BAHMS 110 CCBLIKE!
https://www.onlyoffice.com/ru/download-desktop.aspx

8.2 YuedHo-1200paTOpHOE 000pYy/AOBaHHE

Aynutopus | HammeHnoBanue ayautopuu (1abopaTopun) Hcnons3zyemoe o6opy-
JIOBaHHE
408/1 JlaGopaTopust MEXaHHKH U TEPMOJMHAMHUKH, dJIEKTpU- | JIaGopaTopHbIE CTEHIBI
4ecTBa U MarHeTu3Ma
409/1 JlaGopaTopust ONTUKU U (PU3UKH TBEPIOTO TEa JlaGopaTopHbIe CTEH/IBI
416/1 KommbrorepHsrii kinacc (Menna) [TepconasbHBIC KOMITH-

I0TEPBI

8.3 TexHuYecKHe U YIEKTPOHHbIE CPeCTBA 00yYeHUsI

IIpu npoBeneHUM JEKIMOHHBIX U MPAKTHUUYECKUX 3aHATHH HCIOJB3YyeTCS ayqUuTOpHUs
416-1, obopynoBaHHasE CTallMOHAPHBIM IPOEKTOPOM JIsi OTOOpakeHUs mpeseHTtanuii. Kpome
TOTO, NMPHU MPOBEAECHUH JEKIMHA M NPAKTUYECKUX 3aHATUI HEOOXOAUM KOMIBIOTEP C YCTaHOB-
JICHHBIM Ha HeM Opay3epoM M MPOrpaMMHBIM O0ECHeUYeHHEM JISl IEMOHCTPAIIUH MTPE3CHTAIUI.
Jlnis peanu3anuu AUCHUIIIMHBI TOATOTOBIIEHBI CIIEAYIOIINE IPE3eHTalUNU:
1. UccnenoBanue paboThI TEIIOBOM MalIiHbl CTUPIIMHTA.
2. 3yueHue 37eKTpOMarHuTHOTO MOJIA.
3. HaGmroieHre BOJIHOBBIX SBJICHHUHN (HAa IpUMeEpe MPSMOIUHEHHOTO paclipOCTpaHeHHs BOJIH
CBUY-uama3oHa.
4. UccnenoBanue paboTsl nHTEphepomerpa MaiikenbcoHa
5. Onpenenenue NocTossHHOW BuHa.
6. Koncrantsl MukpoMupa (nocrosinsas Ilnanka).
Jlns 1abopaTOpHBIX 3aHATHI MCIONB3YETCsS ayIUTOpHsl, OCHAILIEHHas 00OpyIOBaHUEM,
yKa3aHHBIM B Ta0I. 1. 8.2.

15



http://www.knastu.ru/

[Tomermenust Ui caMOCTOSATENBHON PaOOTHI OCHAIICHBI KOMIBIOTEPHON TEXHHUKOM C BO3-
MOXHOCTBIO TTOJKIIOUCHUS K ceTH «HTepHeT» U TOCTYIOM K 3JIEKTPOHHOU WH(OPMAIIMOHHO-
oOpa3zoBatenbHOi cpene KHAT'Y:

- 3a11 ’nekTponHoi napopmaruu HTb KuAT'Y;

- KOMIIBIOTEPHBIC KIacChl (DaKyIbTeTA.

9 MHHble cBeaeHUA

MeTtoauyeckue peKoMeHAAIMH 10 00YUEHHIO JIUI] ¢ OTPAHMYEeHHBIMU BO3MOKHO-
CTSIMM 3/10POBbSI 1 HHBAJIN/10B

OcBoeHMe NUCHUIUIMHBI 00YYalOIMMUCS ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSMH 370POBbS
MOYET OBITh OPraHM30BaHO KaK COBMECTHO C APYTUMH OOYYaIONIMMHUCS, TaK U B OTACIBHBIX
rpynnax. [Ipeanonaratorcsi cnenuanbHble YCIOBUS AJIs MOTYYeHUs] 00pa30BaHUs 00yUYarOIIMMHU-
Csl C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3JI0POBbSL.

[Tpodeccopcko-nienarorn4eckuii cocTaB 3HAKOMHUTCS C TICUXOJOT0-(PU3UOTOTHIECKUMU
0COOEHHOCTSIMH O0YYaIOIIMXCSl WHBAIMIOB M JIMI[ C OTPaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbsl, UHIUBUIYAIbHBIMUA TIPOTPAaMMaMH peadMIMTAIIM WHBAIUIOB (MTpu Hamu4uu). [Ipu HeoO-
XOJJUMOCTH OCYIIECTBIISICTCS JOTOJIHUTENbHAS MOAAEPKKA MPENoIaBaHus THIOTOPaMH, ICHUXO-
JoramH, COIIMaIbHBIMU paOOTHUKAMU, MPOIIEIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cootBercTBHM ¢ MeTOIMYECKMMHU peKoMeHAanusMu MunoOpHayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEAroyaraeTcsi MCIOJb30BaTh COIHAIbHO-aKTHBHBIC M pe-
(iiekcuBHBIE METOIbI 0OYUEHUS, TEXHOJIOTHH COIIMOKYJIBTYPHON peadMIuTaluY C LEeNbI0 OKa3a-
HUS TIOMOIIM B YCTAaHOBJICHUU TMOJHOLEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUHN C JPYTUMHU CTYZICH-
TaMH, CO3JJaHUH KOM(OPTHOTO MCUXOJIOTUYECKOT0 KIIMMara B cryaeHdeckoi rpymme. [Toabop u
pa3paboTka yueOHBIX MaTepuajioB NMPOU3BOAATCA C YUETOM MPEJOCTaBICHUSI MaTepuaia B pas-
JUYHBIX (hopMax: ayauanbHOW, BU3YAJIIbHOM, C MCIOJB30BAHUEM CHEIHMAIbHBIX TEXHHUYECKUX
CPEICTB M UHPOPMAIIMOHHBIX CUCTEM.

OcBoenne nucuuiuMHebl unaMu ¢ OB3 ocymecTBisieTcs ¢ MCNONb30BaHUEM CPEICTB
o0ydeHus OOILero U CrenuaIbHOro Ha3HauYeHUs (MEPCOHANBHOTO U KOJUIEKTUBHOTO HCIOIb30-
BaHMs). MarepuaabHO-TEXHHUYECKOe 00ecrieueHne MpeycMaTpUBaeT MPUCIIOCOOICHUE ayauTO-
puii K Hy>xaam jun ¢ OB3.

dopma IpoBeIEHUS aTTECTAlUU AJs CTYICHTOB-MHBAJIUIOB YCTAHABIMBACTCSA C YUETOM
WHIUBUIYAIBHBIX TICUXOo(du3ndeckux ocooennoctei. st cryaentoB ¢ OB3 npegycmarpuBaet-
cs1 tocTymnHas popma MpeloCTaBICHUs 3aJaHNH OLEHOYHBIX CPECTB, @ UMEHHO:

* B TICUYATHOM WJIM OJIEKTPOHHOW (¢opme (g JHIl C HapyMIEHUSIMH OIOPHO-
JIBUTATEIHLHOTO armapara);

* B TIe4aTHON (hopMe MU SIEKTPOHHOM (opMe ¢ yBETHMUEHHBIM IIPHUPTOM M KOHTPACTHO-
CTBIO (7151 JIWIT C HAPYIICHUSIMU CITyXa, PEYH, 3PCHHUS);

* METO/IOM YTEHHS ACCUCTEHTOM 33/1aHUs BCIYX (IS JIUL C HAPYIICHUSMH 3pEHUS).

CryneHTaM C MHBaJUAHOCTBIO YBEIMYMBAETCS BpPEMsl Ha MOJATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTyJEHTOB MpeaycMaTpHBaeTCsl AOCTyIHast opma mpenocTas-
JICHUs] OTBETOB HA 3a/laHUsl, a UMEHHO:

* MUCbMEHHO Ha Oymare win HabOpOM OTBETOB HAa KOMITbIOTEPE (VIS JIUI] C HApYIICHUS-
MU CIIyXa, peun);

- BBIOOPOM OTBETa U3 BO3MOXKHBIX BAPHAHTOB C MCIIOJIb30BAHUEM YCIIYT aCCUCTEHTA (IS
JIUI] C HapYIICHUSIMHU OMTOPHO-BUTATEILHOTO aliapara);

* YCTHO (7151 JIUIT ¢ HAPYIIECHUSIMUA 3PEHUS, OITIOPHO-ABUTaTEILHOTO aIlapara).

[Tpu HEeoOxoaMMOCTH 7151 00YUYaIOIIMXCSl ¢ MHBAJIMIHOCTHIO MPOIEAypa OLIEHUBAHUS Pe-
3yJIbTaTOB O0YyUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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