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1 OOume mooKeHus

Pabouas mporpamma qucturuinabl «@u3uKka» cocTaBlieHa B COOTBETCTBUU C TPeOOBaHU-
MU (peIepaTIbHOTO TOCYIapCTBEHHOTO 00pa30BaTeNIbHOTO CTaHJApTa, YTBEP)KICHHOTO IpPHUKa-
30M MunoOpHayku Poccun Ne 877 ot 04.08.2020 roma, u ocHOBHOU IpodecCHOHaNbHONU 00pa-
30BaTeJIbHOM MPOTrpaMMbl MOATOTOBKH 10 crenuaibHocTu 24.05.07 «Camoiero- U BEpTOJIETO-
CTpoeHHey, crienuanu3anus «CaMoJIeTOCTPOCHUE.

3amayu QUCIIH-
[LUIUHBI

OBnanenve (GyHIaMEHTATBHBIMU TOHATHUSMHU, 3aKOHAMHU U TEOPHSIMH KJ1ac-
CHUYECKOW U COBPEMEHHOM (DU3HKH, a TaKkKe MeToJaMH (U3UUECKOTo Ucclie-
JIOBAHUA.

OBnazneHue mprueMaMu U METOJAMU PEIIeHHsS KOHKPETHBIX 3ajad U3 pas-
JUYHBIX o0nacTel GU3mKu.

O3HakOMJICHHE C COBPEMEHHOW HAy4YHOW ammapaTrypoi, (OopMHpOBaHHE
HABBIKOB MPOBEICHUST (PU3UIECKOTO IKCIICPUMEHTA, YMEHHUE BBIJCIUTH KOH-
KpeTHoe (pu3uueckoe cojaepikaHue B MPUKIAIHBIX 3a7adax OyayIiei cremnu-
AIbHOCTH.

OcHOBHBIE pa3-
el / TEMBI
JICITUTUTAHBI

Pa3nesn 1 ®u3nyeckne 0CHOBbI MeXaHMKH: KHHEMaTHKa OCTyNaTeabHO-
ro ¥ BpallaTeIbHOIo0 IBMKEHMs, J[MHaMMKa MOCTYyNaTEeIbHOIO M Bpalla-
TEJIBHOIO JIBUJKEHUS, 3aKOHbI COXPAHEHUs MMITYJIbca U 3HEpruu. MexaHu-
yeckas sHeprus. Pabora, Tarorenue. DneMeHTbl TEOPUM MO, DJIEMEHTHI
MEXAHUKH KUAKOCTEH, DIEMEHThI CHEUaIbHON TEOPUU OTHOCUTEIBbHOCTH,
dusnyecKrue 0OCHOBbI MEXaHUKH

Pa3znesn 2 OcHOBBI MOJIEKYJISIDHO (PM3MKH U TepMOAMHAMUKHU: More-
KYJIIPHO-KMHETHYECKasl TeOpUsl MIACAIBHOro rasa. OIBITHBIE 3aKOHBI HJIE-
anbHbIX ra3oB YpaBHeHue Kumamnelipona-MenneneeBa, Cratuctuueckue 3a-
KOHBI MOJIEKYJIApHOM (U3UKHU. SIBIIEHUS MepeHoca B TePMOAMHAMUYECKUX
HEPaBHOBECHBIX cucTemax, [lepBoe Hauano tepmoauHamuku. [Ipumenenune
IIEpPBOr0 Hayajla TEPMOJMHAMUKH K HM3olpolueccaM, Bropoe Hadano tepmo-
JUHAMHUKU. DHTponus. TenaoBble IBUraTeId U XOJIOAUIbHBIE MallluHBbL, Pe-
asibHbIe Ta3bl, OCHOBBI MOJIEKYIISIPHON (DPU3UKU M TEPMOJANHAMUKHI

Pa3nen 3 Daexrpocrartuka. IlocTossHHBIN TOK: DIIEKTPOCTATUYECKOE TTO-
JI€ U €T0 XapaKTEpUCTUKHU B BaKyyMe U BeliecTBe. OCHOBHBIE TEOPEMBI AJIs
AJIEKTPOCTATUYECKOTO MOJIS B BaKyyMe U BemiecTse, [IpoBOJHUKY U JU3JIEK-
TPUKH B DJIEKTPUUECKOM I0JIE. DIEKTPOEMKOCTh TPOBOJHUKOB U KOHJEHCA-
TOpOB. DHEprust U O00bEMHasl MIOTHOCTh SHEPTUU 3JIEKTPUUYECKOTO IOJI,
IToCTOSHHBIN ANEKTPUYECKUIN TOK, €r0 XapaKTEPUCTUKHU U YCJIOBHS CYILE-
CTBOBaHMs. 3aKOHBI IOCTOSTHHOTO TOKA, JeKTpocTaTuka. [1ocTOsHHBIN TOK
Pa3nesn 4 JDnexkTtpomarHeTu3mM: MarHuTHoe I1oJIe U €T0 OCHOBHBIE Xapak-
Tepuctuku. 3akoH buo-Casapa-Jlamnaca. [leiicTBHe MarHMTHOrO IOJIS Ha
TOKH U 3apsAasl, MaruuTHoe nosie B Beuiectse. [{ua-, mapa- u geppomarte-
THKH, SIBIEHHE AIEKTPOMArHUTHON MHIAYKIWU M caMOoMHAYKIuu. [IpaBuio
Jlenna, OcHoBBI TeOpuu MakcBena, JIeKTpOMarHeTu3M

Pa3znen S Kosedanusi u BosHbl: CBOOOIHBIE HE3aTyXaIOIINUE U 3aTyXaro-
M€ MEXaHWYEeCKHE M AJIEKTPOMAarHUTHbIE KoyieOaHus, BbIHyX/IeHHBIE KO-
nebanus. Cnoxenue xonebaHuii, BomHbl, X XapaKTepUCTUKU. Y paBHEHHE
IUIOCKOW M c(hepUUYECKUX BOJH, DHEPrusi MEXaHUUECKUX U JIEKTPOMArHUT-
HBIX BOJIH, KosiebaHus 1 BOJIHBI

Pa3znesn 6 Ontuka. KBantoBasi npupona usiaydeHusi: DJIEMEHTBI T€OMET-
pudecKkoi onTuku, BomHoBBIE cBOMCTBa cBera, TemnoBoe nanydenue. do-
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to3¢dekt, Ontuka. KBantoBas npuponaa u3nydeHus

Pazgen 7 DiieMeHTHI KBAHTOBOW (PM3UKH aTOMOB, MOJIEKYJ M TBEP/IbIX
Tea: Teopust atoma Bojgoposa no bopy, DieMeHThl KBAaHTOBOM MEXaHUKH,
OnemeHTbl GU3MKHN TBepAoro Tena. [loHsTre 30HHOIN Teopuu TBEPIbIX T,
DeMeHTHl KBaHTOBOH (PM3UKH aTOMOB, MOJIEKYJ M TBEPJIBIX TEI

Pazgen 8 DiieMeHTHI (M3UKH ATOMHOIO SIIPA M JIEMEHTAPHBIX YaCTHIL:
OneMeHTh (PU3UKU aTOMHOTO si/ipa, DJIEMEHTapHbIE YaCTHIIbI, Kiaccupuka-
Ul AJIEMEHTAPHBIX YACTHI], DJIeMEHThl (PU3UKH aTOMHOTO SiJpa U IJIEMEH-
TapHbBIX YACTHI]

2 IlepeyeHb IVIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHHsI 1O JUCHUILIIMHE (MOIYJII0),
COOTHECEHHBIX ¢ HHAMKATOPAMHU JOCTHKEHUS] KOMIIeTeHIUii

[Tponiecc m3yueHus: AUCHUTIINHBI «DU3KKa» HaMpaBJieH HA (OPMUPOBAHUE CIICTYIOIIUX
komneTeHiuii B coorBercTBUU ¢ ®I'OC BO 1 0ocHOBHOI 00pa3oBaTenbHON MPOrpaMMOii:

KO[[ 1 HAMMCHOBAHHEC KOMIICTCH-

WNHpukaTopsel 1ocTu-

[Inanupyemslie pe3ynbTaThl 00y-

U1 KEHUs YEeHHUs 10 AUCLUIUINHE
Ob6menpodeccuoHanbHbIe
OIIK-1 Cnocoben mnpumensts | OIIK-1.1 3naer Teo- | 3HaTh: - (QU3UUECKUE SBICHUSA WU

€CTeCTBEHHOHAy4YHbIe U OOIIEHH-
JKCHEpHbIE 3HAHUS, METOJIbl MaTe-
MaTHUYECKOr0 aHalu3a M MOJIEIH-
pOBaHMsI, TEOPETUYECKOIO0 U IKC-
MEePUMEHTaJIbHOTO  MCCIEI0BaHUs
JUIS PELeHUs] MHXKEHEPHBIX 3ajad
poeCCHOHATILHOMN 1eATENbHOCTH

PETUYECKHE OCHOBEI
€CTECTBEHHOHAYYHBIX
U OOIIEHHXCHEPHBIX
JTUCIIATUTHH
OIIK-1.2 Ymeer
NPUMEHSITh  METOJIBI
MaTeMaTH4eCKOro
aHanmu3a U MOJEIH-
poBaHMsI B Mpodec-

CHOHAaJIbHOU nes-
TEJILHOCTHU
OIIK-1.3 Bmaneet

HaBbIKaMU TCOPETHU-
YeCKOr0 W JKCIIEpH-
MEHTAJILHOTO HCCIIe-
JoBaHUs B Tpodec-
CHUOHAIBLHOHI nesi-
TEBHOCTH

OCHOBHBIE 3aKOHBI (DU3MKH, NpH-
MEHEHHE 3aKOHOB COXpPaHEHHUs B
BOKHEUIIMX NPAKTUYECKUX IpU-
JOXKEHUAX; - (pU3HUecKue BeIHYu-
Hbl ¥ (hU3HYECKHE KOHCTAHTHI, UX
OTpeJieJICHUE, CMBICI, CIOCOOBI U
eMHUILIBI UX H3MEpeHus; - (yH-
JTaMEHTaJIbHble (PU3UYECKHE OIIbl-
TBI, UX POJIb B Pa3BUTHUU HAYKH; -
Ha3Haue€HUEe U MPHUHLUIBI JIeH-
CTBHUSI BaXHEHIINX (QHU3UIECKUX
npuOOpOB.

YMeTh: - OOBSICHUTH OCHOBHBIE
HaOJro1aeMble IPUPOAHbIE U TEX-
HOTEHHBIE SBIEHUS U 3(P(DEKTH ¢
no3uuuil (yHIaMEHTAIbHBIX (u-
3UYECKUX B3aUMOJCHCTBUM, HC-
TOJIKOBBIBATh CMBICT (PU3UYECKUX
BEJIMYMH W TTOHITUH; - 3aIIMCHIBATh
ypaBHEHMS A (PU3MUYECKUX BeIu-
YUH U HaXOAWUTh €ro peuieHue u
pabotate ¢ mpubopamu u 000pYy-
JIOBaHHEM COBpPEMEHHOU Qu3nye-
CKOM nabopaTopuu. - yMeTh NpH-
MEHSTh OCHOBHBIE METOJIbI (U3H-
KO-MaTE€MaTU4YeCKOro aHaJIn3a JUIs
pelieHnss  eCTECTBEHHOHAyYHBIX
3aJa4. - MCIOJIb30BaTh METOBI
(GuU3NYECKOTO MOJETUPOBAaHUS B
WH)KEHEPHOU MPAKTHUKE.




Brnaners: - pa3nuYHBIMA METO.IH-
KaMU (DU3HUYECKUX M3MEPEHUU TPH
00paboTKe  SKCIEPUMEHTAIBHBIX
JAHHBIX, B TOM YHCJIE C MPUMEHe-
HHEM KOMIIBIOTCPHON TEXHUKU H
WHPOPMALIMOHHBIX  TEXHOJIOTHIA
IPU PELICHUU 3a/1a4; - HaBbIKAMH
OKCIUTyaTallill OCHOBHBIX TPHOO-
poB U 00OPYHAOBaHUS COBPEMEH-
HOM (U3HUECKOM TaO0OpaTOPUH.

3 MecTo nucuMIUIMHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

JucrumuirHa BXOAUT B cocTaB Osioka 1 «Jlucuunianael (MOIYNIN)» U OTHOCUTCS K 00s-
3arenpHOM yactu (61.0.12).

Jl51g 0cBOEHUS TUCIUILIMHBI HEOOXOUMbI 3HAHUS, YMEHHUS, HABBIKU U / I OMBIT MpaK-
TUYECKOU ACSITETLHOCTH, CPOPMUPOBAHHBIC B MPOIECCEe U3YUCHUS AUCIMUILINH / IPAKTHK: «JIu-
HeliHas anreOpa U aHaIUTHYeCKas reoMmeTpusi», «Martematnueckuil aHammusy», «Aduddepenun-
aJIbHbIC YPABHECHUS.

3HaHUA, YMEHHUS U HaBbIKU, C(OOPMHUPOBAHHBIC MPH U3YUYECHUU TUCHUILIUHBI «DU3HKaY,
OyayT BoCcTpeOOBaHbI MPU M3YYEHUHU IMOCIEAYIOMNX AUCUUIUINH: «TeopeTnyeckas MEXaHUKa,
«ConpotuBiieHHE MaTepuanaoBy, «Teopus MEXaHU3MOB U MallIUH.

HucnummmHa «Pu3nka» B paMKax BOCIIHTATEIBFHON pabOThI HampaBjieHa Ha (OPMUPOBa-
HUE y 00y4aroIUXCsl aKTUBHON TPayKJaHCKOW MO3MUIINH, YBaXKEHUS K IpaBaM U CBOOOAAM Yelo-
BEKa, 3HAHUS MPABOBBIX OCHOB M 3aKOHOB, BOCIIMTAHHUE YYBCTBA OTBETCTBEHHOCTH WJIM YMEHUS
apryMEeHTHUPOBAaTh, CAMOCTOSITEJIbHO MBICIUTh, Pa3BUBACT TBOPYECTBO, MPOQECCHOHATbHBIC
YMEHHSI WJIA TBOPYECKH PA3BUTON JIMYHOCTH, CUCTEMbI OCO3HAHHBIX 3HAHUM, OTBETCTBEHHOCTH
3a BBITIOJIHEHUE Y4eOHO-TIPOU3BOICTBEHHBIX 3aJaHUH U T.J1.

Huctunnuaa «Pu3nka» 4aCTUYHO peanusyercs B (opMe MpaKTUYeCKOW MOJATOTOBKH.
[TpakTHyeckasi MOArOTOBKA OPraHM3yeTCsl MyTeM MPOBEACHUS MPAKTUYECKUX 3aHITUM, Tabopa-
TOPHBIX PadoT.

4 CopepxaHue IUCHMILIMHBI (MO1YJI51), CTPYKTYPHMPOBAHHOE 110 TeMaM
(paszpenam) ¢ ykazaHueM OTBEJICHHOI0 HAa HUX KOJMYECTBA aKaJleMUYeCKHUX
4acoB U BHJ0B y4eOHOH padoThI

4.1 CTtpykTypa H coiep:KaHUe JUCHUNIMHbI

Juciunnnnaa «Pusnka» uzydaercs Ha 1, 2 kypcax, Bo 2, 3 cemecTpax.

OO0mas Tpy1o€MKOCTh JUCITUILTAHBI cocTaBisieT 8 3.e., 288 4., B TOM umncie KOHTAKTHAs
pabora oOyuaronmxcsi ¢ npenojaBareneM 120 4., mpomexyTouyHas arrecTanus B ¢opme
3a4eTa, CaMOCTOsTeNIbHAs paboTa oOyJarommxcs 168 4.




HaumenoBanue pa3zaenoB, TeM U CO-
JIep’KaHuE MaTepuala

Bunpsl yaeOHON pabOThI, BKIIOYAsi CAMOCTOSITENIFHYIO pa-

00Ty 00y4JarIMXCs U TPYTOEMKOCTD (B Yacax)

KonrakTHas padota
npernoaBaress ¢ 00yJaromnm-

MHUCHA

Jlexuun

[IpakTu-
YECKUE
3aHSTHS

JlaGopa-
TOPHBIC
paboThl

HKP

IIpom.
aTTecT.

CPC

Pa3zgen 1 ®dusnuecKye 0OCHOBLI
MEXaHHKH

Kunemartuka MOCTYNaTCJIbHOI'O U
BpamaTCJIbHOI'O0 IBVXXCHUS

I[I/IHaMI/IKa MMOCTYHaTCJIIbHOIO U
BpalllaTCJIbHOI'O JABHUIKCHH

3aKOHBI COXpaHEHUs UMITYJIbCa U
sHepruu. MexaHudecKkas YHEprusl.
Pabora.

Tsarorenue. DIeMEHTHI TEOPUH T10-
JIs1. DIE€EMEHTHI MEXAHUKH KUIKO-
cTen

DJIEMEHTHI CIIEHUAIBHON TEOPUH
OTHOCHUTEJIFHOCTH

Pa3pnen 2 OcHOBBI MOJIEKYJISIPHOM
(u3MKN U TEPMOIMHAMUKH

MonekynspHO-KMHETHYECKas TEO-
pus uneanbHoro rasa. OnbITHBIE 3a-
KOHBI UI€AJIbHBIX Ta30B Y paBHEHUE
Knaneiipona-MeHneneeBa

Cratuctuyeckue 3aKOHbI MOJIEKY-
JsipHOM GU3MKU. SIBIIeHUs IepeHoca
B TEPMOJAMHAMHUYECKUX HEPABHO-
BECHBIX CUCTEMax

IlepBoe Ha4aI0 TEPMOAUHAMHUKHU.
IIpuMeHeHne nepBoro Hayaia Tep-
MOJAVHAMUKH K U30IIPOLIECCaM

Bropoe Hauano TepMOAMHAMUKH.
OHtponus. TemnoBsle ABUTaTeN! U
XOJIOAUIBHBIC MAallITMHBI

PeanbHblie ra3bl

Pa3nen 3 DaekrpocraTuka. Ilo-
CTOSIHHBIN TOK

SJICKTpOCTaTI/I‘-ICCKOe IIOJIC U €TI0
XapaKTECPUCTHUKHU B BAKYYMC U BCIIC-
ctBe. OCHOBHBIC TCOPCMBI JIA JJICK-
TPOCTATHYCCKOTI'O ITOJIA B BaAKyyME U
BCIICCTBC

[TpOBOAHWKY M TUIJICKTPUKH B
AIIEKTPUIECKOM I0JIe. DIEKTPOEM-
KOCTh TIPOBOJIHUKOB U KOHJICHCATO-
poB. DHeprust u 00beMHas MIOT-




HanmenoBanue pas3zneinos, TeM U CO-
Jiep’KaHue Marepuala

Bunpl yue6HOM paboThl, BKIIFOUAsi CAMOCTOSTEIBHYIO pa-
00Ty 00yJarOIUXCS ¥ TPYJOEMKOCTH (B 4acax

KonTaktHas pabora
nperoiaBaTensi ¢ 00y4Jaronu-

MHCA

Jlexknuu

IIpakTu-
YEeCKUe
3aHATUSA

Jlabopa-
TOPHBIE
paboThI

NKP

[Tpom.
aTTecT.

CPC

HOCTBb DHCPIUr 3JICKTPUICCKOI0O I10-
JIA

ITocTOSHHBIN JIEKTPUUYECKHI TOK,
€ro XapakTEePUCTUKU U YCIOBUSA CY-
[IECTBOBaHUS. 3aKOHBI IOCTOSTHHOTO
TOKa

KoHnTtpoinbhas padora 1 (o pasme-
gam 1, 2, 3)
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3auem

Pa3znen 4 DiekTpomMaraeTusm

MarauTHOE T0JI€ U €r0 OCHOBHBIC
XapaKTepUCTUKU. 3akoH buo-
Casapa-Jlannaca. [elictBue mar-
HUTHOTO I10JIs1 HA TOKH U 3aPsiJIbl

MarunuTtHoe 110Jj€e B BelecTse. Jua-,
napa- u peppomMarHeTHKU

SIBneHne AIEeKTPOMArHUTHON UH-
JOyKLIUU ¥ camounaykuuu. [Ipasuso
Jlenua

OcHoBbI TeOpUM Makcsemia

Pa3gen 5 Kosie0anus ¥ BOJIHBI

CBoOo1HBIE HE3aTyXaIOIIUE U 3aTy-
XaroIlue MEXaHUYECKHE U DIEKTPO-
MarHuTHBIE KOJIEOAHUS

Bremnyxaennsie konebanus. Croxe-
HUE KoJeOaHuii

BomHbl, UX XapaKTEpUCTUKU. Y paB-
HEHUE IIOCKON U cheprUecKux
BOJIH

3Hepr1/151 MCXaHUYCCKUX U JICKTPO-
MAar"HuTHBIX BOJH

Pa3znea 6 Ontuka. Kpanrosas
NMPUPOAA U3TYYCHUS

OJIeMEHTBl T€OMETPUYECKON ONTUKU

BoiHoBEIE cBoOMiCTBa cBETA

-

N

N

(6}

Temnooe nznyuenue. otodrdpdexr

Pa3znena 7 DiieMeHTHI KBAHTOBOM
(pu3nKu aTOMOB, MOJIEKYJI H TBEpP-
ABIX TeJ

Teopust aroma Bogopoaa no bopy

N

(o3}

Jj1eMeHTHI KBAHTOBOM MEXaHUKH

OneMeHThl (PU3UKU TBEPAOTO Tea.
IloHsITHE 30HHON TEOPUH TBEPABIX




Bunpl yue6HOM paboThl, BKIIFOUAsi CAMOCTOSTEIBHYIO pa-
00Ty 00yJarOIUXCS ¥ TPYJOEMKOCTH (B 4acax
KonraktHas pabora
HanmeHnoBaHue pa3zienoB, TeM U CO- | TPernoAaBaTess ¢ 00yJarouu-
JepKaHue MaTepuasia MUCS VIKP [Tpom. CPC
[Ipaktu- | Jlabopa- aTTecT.
Jlekuuu | dYeckue | TOpHBIE
3aHATUS | paboTHI
TeI
Pa3nes 8 DuiemenTol puznkn
ATOMHOTO SIIPA U DJIeMEeHTAPHBIX
YaCTHUI
Dy1eMeHTHI (U3UKHA ATOMHOTO SApa 1 2 - - - 6
DJeMeHTapHbIC YaCTHIIbI, KJIACCH- 1 9 i i i 5
dbuKanus AIEMEHTAPHBIX YaCTHII
KoHTtposbHas pabdota 2 (o pasnue- ) ) i i i 10
aam 4, 5, 6, 7, 8)
3auem - - - - - -
HUTOTI'O no aucuuninHe 30 60 30 0 0 168

* peanu3zyercs B popMe MPaKTUIECKOW MOATOTOBKH

5 OueHoYHbIe CPeICTBA /s NPOBeIeHUs] TEKYIIero KOHTPOJIS U NMPOMe:KYTOYHOM
arrecTalMu 00y4aroIMXCcH M0 JUCUMILINHE (MOTYJIIO0)

@OHIBl OIEHOYHBIX CPEICTB JUISA MPOBEACHUS TEKYIIETO KOHTPOJIS YCHEBAEMOCTH U
IPOMEXYTOUYHOM aTTecTalluu OOCYXJAl0TCsS M YTBEP)KIAKOTCS Ha 3acefaHuu kadenpsl. [lon-
HBII KOMIUIEKT KOHTPOJIBHBIX 33/IaHUN WIIM WHBIX MaTepUAIOB, HEOOXOAUMBIX IS OI[CHUBAHHS
pe3ynapTaToB 00Y4YeHHUs MO JUCHMILIMHE (MOAYIII0) XpaHUTCS Ha Kadeape-pa3paboTuuke B Oy-
Ma)XHOM HJIM 3JIEKTPOHHOM BHJIE, TaKKe (DOHIIBI OIICHOYHBIX CPEJICTB JOCTYITHBI CTyJCHTAaM B
JUYHOM KabOuHeTe — pasjien yuyeOHo-meToauueckoe obecriedyeHre. MOHI OIEHOYHBIX CPEJCTB
JUTS TIPOBEJICHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TIPOMEKYTOYHON aTTECTalluy TPE/ICTaB-

neH B [lpunoxenun 1.

6 YueOHO-MeTOaAMYecKOEe M HHPOPMALMOHHOE 00ecrnedeHne TUCIUTIIUHBI

(MoayJis)

6.1 OcHoBHasi U TOMOJIHUTEIbHAS JTUTEPATypa

OcHoBHas nuTeparypa

1. Jemmmuenko, B. . ®usuka : yueonuk / B. U. Jemuauenko, M. B. Jlemuauenko. — 6-¢

u3., nepepad. u pom. — MockBa : UH®PA-M, 2022. — 581 c. // Znanium.com : 3Jek-
TpoHHO-OMOMmoreunas cucrema. — URL: https://znanium.com/catalog/product/1858485
(mata oopamenust: 04.05.2022). — Pexxum mocTyrma: 1mo moamucKe.

Kysnenos, C. U. ®usnka. Mexanuka. Mexanudeckne KoieOaHusi U BOJTHBI. MoOJeKyIsp-
Has ¢usuka. TepmoamHamuka : yueobnoe nocodue / C. . Ky3unenosn. — 4-e uzg., ucnp. u
norn. — Mocksa : By3oBckuii yueonuk : MHOPA-M, 2020. — 248 c. // Znanium.com :
AJIEKTPOHHO-OMOIMOTEIHAs cucTema. URL:
https://znanium.com/catalog/product/1084382 (nata oGpareHus: 04 05.2022). — Pexum
JOCTyTa: 1O MOJIHUCKE.
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18.

Kyzuenos, C. U. ®u3uka. Bonnoas ontuka. KBanToBas nmpupoja u3nydeHus. DiIeMeH-
THI aTOMHOU U sziepHON Pusuku : yueoHoe nmocooue / C. U. Kysnenos, A. M. Jlunep. — 3-
e u3J., nmepepad. u gomn. — Mocksa : By3osckuii yaueOnuk : UTHOPA-M, 2019. — 212 ¢. //
Znanium.com : 3JIEKTPOHHO-OMOIMOTEeYHAs cucTema. — URL:
https://znanium.com/catalog/product/1002478 (mata obpamenus: 04.05.2022). — Pexxum
JOCTyTA: 10 TMOJITUCKE.

Hukepos, B. A. ®u3uka juis By30B: MEXaHHUKAa U MOJICKYJIApHas (pu3uka : yudcOHuK / B.
A. HukepoB. — Mocksa : M3narenbcko-Topropas kopropanus «J/lamkos u K°», 2019. —
136 c¢. // Znanium.com: D3JICKTPOHHO-OMONMOTe4yHass cuctema. —  URL:
https://znanium.com/catalog/product/1093242 (mara oGpamenus: 04.05.2022). — Pexxum
JIOCTYTIA: TI0 TIOATIHCKE.

[Tepmunos, A. B. O6mas ¢usuka. 3amaun ¢ pemenusmu : 3agayavk / A. B. [lepmunos,
1O. A. Bapkos. — CapatoB : By3osckoe o6paszosanme, 2020. — 725 c. // IPR SMART:
udpoBoii obpasosarenbHblii pecype. — URL: https://www.iprbookshop.ru/95156.html
(mata obpamenus: 04.05.2022). — PexxuM gocTyma: mo morcKe.

Bonbkenmreitn, B. C. CoopHuk 3anau no obmemy kypcy ¢usuku / B. C. Bonbken-
mrreiiH. — 12-e u3n., ucnp., 11-e uzn., mepepad. — Mockga : Hayka, 1990; 1985. — 382 c.
Bonbkenmreiin, B. C. CoopHuK 32124 110 001eMy Kypcy (pU3UKU: AT CTYIE€HTOB TEXH.
By30B / B. C. Bonbkenmreiin. — 3-e¢ u3z., ucnp. u jpom. — Cankr-IlerepOypr: KumkHbrii
mup, 2003. — 328 c.

['punkpyr, M. C. JIabopaTopHbIii TPaKTHKYM 10 (U3MKe: ydeOHOe mocodue A By30B /
M. C. I'punkpyr, A. A. Bakymok. — Cankt-IlerepOypr: Jlans, 2012. — 480 c.

Cagenwes, U. B. Kypc o6mieii ¢pusuku: yaedHoe mocodue st BTy30B. B 3 1. T.1 : Mexa-
HuKa. MonekymnspHas ¢usuka / U. B. CaBenbeB. — 5-e u3a. — Mocksa: Hayka, 1989;
1986; 1982; 1977; 1973. — 416 c.

Cagenbes, U. B. Kypc obuieit ¢pusuku: yuebnoe nocodue st BTy30B. B 3 1. T.2 : Dnek-
TpudecTBO U MarHetu3M. Bomubl. Ontuka / M. B. CaBenseB. — Mocksa: Hayka, 1988;
1982; 1978. — 480 c.

Cagennes, U. B. Kypc ob6mieii ¢pusuku: yuednoe nocodbue st BTy30B. B 3 1. T.3 : KBan-
ToBas ontuka. AtomHas ¢usnka. @usuka TBEpAOro Tena. Pusrka aTOMHOTO Spa U dJe-
menTapHbix yacTtull / M. B. CaBenbeB. — Mocksa : Hayka, 1987; 1982; 1979. — 304 c.
Tpodumona, T. 1. Kypc ¢usuku: yaedHoe nocodue ans Bry3oB / T. U. Tpopumosa. — 2-
e u3l., ucnp. — Mocksa: Breicmas mkona, 1994; 1990. — 478 c.

Tpodumona, T. U. Kypc ¢busuku : yauedbHOE mocoOue it HHXK.-TeXH. crell. By3os / T. U.
Tpodumona. — 8-¢ uzn., 7-e usn., 6-e¢ u3d., 5-¢ u3i., crep., 4-¢ u3M., ucrnp. — Mocksa:
Beicmras mkoma, 2004; 2003; 2001; 1999; 1998; 1997. — 542 c.

Tpodumona, T. U. Kypc dbusuku : yauednoe nocodbue ays By3os / T. U. Tpodpumona. — 17-
e u3l., crep., 13-e uzn., 11-e usn., crep., 9-e usn., nepepad. u gon. — MockBa : Akaje-
must, 2008; 2007; 2006; 2004. — 559 c.

Tpodumona, T. . CoopHuUK 3a1a4 110 Kypcy HU3HKH : yueOHOe nocodue st BTy30B / T.
. Tpodumosa. — Mocksa: Briciias nikosna, 1996; 1991. — 304 c.

dusmnKa: METOANYECKHE yKa3aHHs I10 BBIIOJHEHHIO KOHTPOJBHBIX paboT U pacyEéTHO-
rpadUvecKuX 3aJaHuil IS CTy/l. MHKEHEPHO-TEXHUYECKUX HAIp. U CIell. 3a09HO0H (op-
Mbl 00yueHust / coct. M. A. IleperoenoBa. — Komcomonbck-na-Amype: Uzn-Bo Komco-
MOJIBCKOTO-Ha-AMype roc. TexH. yH-Ta, 2012. — 55 c.

Yepros, A. I'. 3anaunuk no ¢usuke: yuebnoe nocobdbue it Bry3os / A. I'. UepTos, A. A.
BopoOneB. — 6-¢ u3zn., ucnp. — Mocksa : Materpan-Ilpecc, 1997. — 544 c.

Yepros, A. I'. 3anaunuk no ¢usuke: yuebnoe nocobdbue it Bry3os / A. I'. UepTos, A. A.
BopoOneB. — 8-e¢ m3x., mepepad. m jgom. — MockBa: ®m3marmut, 2008; 2006; 2005.
- 640 c.



JlomotHUTETbHAS TUTEpATypa

Hmutpuesa, H. I'. O6mas ¢pusuka. ['eoMmerpudeckas U BOJTHOBAs ONTHKA : yaeOHOE T0-
cooue / H. I'. Imutpuesa, O. H. Yaiikosckas, E. H. bouapuukoBa. — Tomck : U3naTens-
ckuii JTom Tomckoro rocymapcrseHnoro yausepeutera, 2020. — 184 c. // IPR SMART:
nrdpoBoii odpazoBarenbHbii pecype. — URL: https://www.iprbookshop.ru/116814.html
(mara obpamenus: 04.05.2022). — Pesxxum mocTyIma: 1mo moarnucKe.

Hetrnad, A. A. Kypc ¢usuku : yge6HOoe mocobue st BTy30B / A. A. Jlernad, b. M.
SBopckuii. — 6-e u3n., cTep., S-e u3., crep., 4-e us., ucnp. — Mocksa : Axagemus, 2007,
2005; 2003. — 720 c.

3ucman, I'. A. Kypc obmeii ¢uzuku. B 3 1. T.1. Mexanuka, MonekyispHas GU3MKa, KO-
nebanus u BosHbl / I'. A. 3ucman, O. M. Toxec. — 5-e u3z., crep. — Mocksa : ®uzmarrus,
1972; 1969; 1967; 1964. — 340 c.

3ucman, I'. A. Kypc obmeit ¢pusuku. B 3 1. T.3 : Onruka, ¢pusuka aToMOB U MOJEKYI.
®dusnka atoMHOrO sApa u Mukpovactull / I'. A. 3ucman, O. M. Toxec. — Mockga : ®us-
matrus, 1972; 1968; 1965. — 196 c.

6.2 MeToauuyecKkue YKa3aHuA QJI CTYACHTOB 110 OCBOCHHUIO JTUCHUIIJINHBI

M.C. I'punkpyr, E.W. Turopenko, FO.1. TkaueBa. JlabopaTopHbIii IpakKTUKYM 1O (U3H-
ke. Yue0. nocobue. - Komcomonsck-Ha-Amype: [OYBIIO «KHATI'TY», 2011. 146 c.
A.A. Bakymok, H.A. Hosroponos, }0.1. TkaueBa. KoHTpoabHO-pacueTHbIe MaTepUabl
no ¢usuke (OcHoBHble (usnueckue Gopmynsl. KoHTponbHbIe pabOTHI, pacdyeTHO-
rpaduveckue 3amaHust U Tectbl). Yued. mocodue. — Komcomonsck-ua-Amype: @I'bOY
BO «KuAI'Y», 2018. -100 c.

Ileperoenosa, M. A. Metoauyeckne yka3aHus U KOHTPOJIBHBIC 3a/1aHUs 11 CTYIEHTOB —
3a04HMKOB MHX. — T€XH. crel. By30B — KoMmcomonbsck — Ha — Amype: ®I'BOY BIIO
«KaAI'TY», 2012. — 58 c.

6.3 CoBpemennblie npodeccuoHaATbHbIE 623bI JAHHBIX H HH(OPMALIMOHHBbIE
CNPaBOYHbIE CHCTEMbI, HCIIOJIb3yeMble IPH 0CYHIEeCTBJIECHHH 00Pa30BaTEJIbHOIO
npouecca no JUCHUIINHE

Kaxnomy obyuaronumycst odecriedeH 10CTym (yIaaeHHBIM JOCTYI), B TOM YHCIIE B CIy-

qac NPUMCHCHUA 3JICKTPOHHOI'O o6yquI/1${, JAUCTAaHIIMOHHBIX O6p&30BaTeJ'H>HBIX TCXHOHOFHﬁ, K
COBPEMECHHBIM HpO(l)eCCI/IOHaIII)HI)IM 0azaMm JaHHBIX H I/IH(bOpMaIII/IOHHI)IM CIIpaBOYHBIM CHCTC-
MaM, C KOTOPbIMHU Y YHUBCPCUTECTA 3aKIIFOYCH JOT'OBODP.

[Tepeuenr pexoMeHayeMBIX MpOoGEeCcCHOHANBHBIX 0a3 JaHHBIX M WHOOPMAIIMOHHBIX

CMPaBOYHBIX CHCTEM TPEICTABJICH Ha caiiTe yHUBepcuTeTa WWW.Knastu.ru / Haw yrnusepcumem
/ Obpa3zosanue / Hanpaenenue noocomoexu / Pabouuti yuebnuwiii nnan / Peecmp S5C.

1.

2.

OnexTpoHHO-0nOaMoTeuHass cucreMa ZNANIUM.COM. — Jlorosop Ne 118 36¢c MK3
221272700076927030100100090026311244 ot 14 mapta 2022 1.
OnekTpoHHO-0nbaMoTeyHas cucrema [PRsmart. — Jlunensuonnsiii torosop Ne EI144/9
(meuckimrounTenbHas  guneHsus) MK3  221272700076927030100100090016311244
ot 14 mapra 2022 r.

OnekTpoHHO-Onbmoreunas cucrtema eLIBRARY.RU. — Jloroop Ne EI144/12 na oxa3za-
HUE yCIIyrT JocTyna K JJIEKTPOHHBIM U3aHUAM
NK3 221272700076927030100100090036311244 ot 14 mapra 2022 r.
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http://www.knastu.ru/

6.4 IlepeyeHb  pecypcoB HH(OPMANMOHHO-TEIEKOMMYHUKAIMOHHOM CeTH
«HTEepHET», HEOOXOAMMBIX JISI OCBOEHUS AU CHUIJINHBI (MOYJIf)

HaszBanue caiita DNEeKTPOHHBIN aJipec

EcTtecTBeHHO-Hay4YHBII 00pa30BaTEIbHBII
noprain ¢penepanpHoro noprana «Poccuiickoe | http://en.edu.ru

00pazoBaHHE»
Hayunas snexkrponnas 6ubnuoreka «Kubep- http://cyberleninka.ru
JICHUHKa»
dusuka st BeexX https://questions-physics.ru
https://open-
Buneonexuuu dusrexa: gexropuit MOTU education.net/academic/university/videolektsii-

fizteha-lektorij-mfti/

7 OprannzaunOHHO-HeuarornquKne yciaoBusi

Opranuzanus o6pa3oBaTeIbHOIO MPOLECCa periJaMeHTupyeTcs y4eOHbIM IJIaHOM U pac-
[UMCaHUEM Yy4YeOHbIX 3aHATUU. SI3bIKk 00ydeHus (mpenonaBaHusi) - pycckuil. Jlyig Bcex BUAOB
ayJUTOPHBIX 3aHATUN aKaJIeMUYECKUN Yac YCTaHABIMBAETCS MPOIOJIKUTEIBHOCTBIO 45 MUHYT.

[Ipu GopmupoBaHUM CBOEH HMHIMBHIYaTbHONH 00pa30BaTENbHONW TPACKTOPUU OOydaro-
IIMHACS MUMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOLINX TUCHUIUIMH U MPO(ECCHOHATBHBIX MOJY-
Jelf, OCBOGHHBIX B IPOIIECCE MPEIIIECTBYIOIETr0 00y4eH s, KOTOPbI 0CBOOOKAAaeT 00ydaroIe-
rocsi OT HEOOXOIUMOCTH UX TOBTOPHOTO OCBOEHHUSI.

7.1 OOpa3oBaTejbHbIE TEXHOJIOTHHU

VY4ebHblil npolecc NpH NMpernoAaBaHuy Kypca OCHOBBIBAETCS HA UCIOJIb30BAHUU TpPaau-
LIMOHHBIX, THHOBALIMOHHBIX U MH(MOPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. Tpaaunuon-
Hble 00pa3oBaTeIbHbIE TEXHOJIOIUU MPEACTABICHbI JEKIUSIMA U CEMUHAPCKUMU (ITPAKTHYECKU-
MH) 3aHATHSMH. VIHHOBaIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTUU UCIIONIB3YIOTCA B BUJE LIUPO-
KOTO IIPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX (GOpM NpoBeeHus 3aHatuil. MHdopmamonHsie
o0pa3oBaTeNbHbIE TEXHOJOTHUU PEATU3YIOTCS MYTEM aKTUBU3ALMU CaMOCTOSITENIBHOM pPabOThI
CTYACHTOB B HH(OPMAIIMOHHON 00pa3oBaTeIbHOM cpee.

7.2 3aHATHA JEeKIHOHHOI0 TUIIA

JIeKIMOHHBIN KypcC MpeanoaraeT CUCTeMaTU3UPOBAaHHOE M3JI0)KEHUE OCHOBHBIX BOIPO-
COB Y4eOHOTO IJIaHa.

Ha nepBoii nexuuu ektop 00s3aH MpeylnpeaIuTh CTyI€HTOB, IPUMEHUTEIBHO K KAKOMY
6a3oBoMy y4eOHUKY (yueOHHKaM, yueOHbIM TOCOOMSIM) OyIeT MpOUnTaH Kypc.

JIeKIIMOHHBIN KypC JOJDKEH JaBaTh HauOosbLIM 00beM MHpopMaluu U obecreuynBaTh
Oosee riry0okoe MOHUMaHUE Yy4eOHBIX BOIIPOCOB MPHU 3HAUYUTEIBHO MEHbILIEH 3aTpaTe BPEMEHH,
4yeM 3T0 TpeOyeTcsi OOJIBIIMHCTBY CTYJACHTOB Ha CAMOCTOSATENIbHOE U3yUeHHEe MaTepHraa.

7.3 3aHATHS CEMHHAPCKOIro THIA

CemuHapcKue 3aHATHS MPEICTABISIOT COOOH JeTanu3alnio JEKIMOHHOTO TEOPETUYECKO-
ro MaTepuasa, MPOBOIATCS B LIEIAX 3aKPEIIEHUs! Kypca U OXBaThIBalOT BCE OCHOBHBIE pa3/Ielbl.

OcHoBHO# (hopMOIi TPOBECHHUS CEMHUHAPOB SIBJSIETCS 00CYX/IeHHe Haubosee mpooiem-
HBIX M CJIOKHBIX BOMPOCOB IO OTAEIbHBIM Te€MaM, a TakXe pa30op MPHUMEpPOB U CUTYyalud B
ayJUTOPHBIX YCIOBHAX. B 00s13aHHOCTH mIpenojaBareist BXOJAT: OKa3aHHE METOJIUYECKOH mo-
MOIIIM ¥ KOHCYJIbTUPOBAHHUE CTYEHTOB 110 COOTBETCTBYIOLIUM TEMaM Kypca.
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AKTHBHOCTb Ha CEMMUHAPCKUX 3aHATHAX OLICHUBAETCS IO CIEAYIOLUIUM KPUTEPUSIM:

* OTBETHI Ha BOIIPOCHI, ITpeJIaraeéMble MpernoiaBaTesieM;

* y4acCTHE B IUCKYCCHSIX;

* BBIITOJIHEHUE MTPOEKTHBIX U UHBIX 33JaHUM;

* ACCUCTHPOBAHUE MPEINOIABATENI0 B IPOBEACHNUN 3aHATUH.

OtBeT fosKeH ObITh apryMEHTHUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIIOKHBIM, COEPKATh
CCBIJIKM HA UICTOYHMKH.

Jloknazapl U ONIIOHUPOBAHHE JOKJIAJ0B IPOBEPSIOT CTENEHb BIIAJAECHUS TEOPETHUECKUM
MaTepUajoM, a TAKK€ KOPPEKTHOCTb U CTPOI'OCThb PacCyKACHUM.

OneHrBaHue 3aJaHU, BBIIOJHEHHBIX Ha CEMHUHApCKOM 3aHATUH, BXOJUT B HAKOIUICH-
HYIO OLICHKY.

7.4 CamocrtosiTeibHas padoTa 00y4aOIMXCs 10 AU CUHUILIMHE (MOLYJII0)

CamocrosiTenbHas paboTa CTYIEHTOB — 3TO IPOLIECC AKTUBHOTO, IIE€JIECHANPABICHHOTO
IpUOOpETEeHNs CTYIEHTOM HOBBIX 3HaHHUH, yMEeHUH 0e3 HEeNOCPeICTBEHHOIO y4acTus Ipernojia-
BaTels, XapaKTEPU3YIOIIUICS MpPEAMETHONW HAaNpaBJICHHOCTHIO, 3()()EKTUBHBIM KOHTPOJIEM U
OLIEHKOI pe3ysbTaToB JEATEIbHOCTH 00yUaroIIerocs.

[{enu camocTOSATENIbHOMN padOTHI:

* CUCTEMAaTHU3alMs U 3aKPEIUICHUE MTOJIyYEHHBIX TEOPETUUECKUX 3HAHUHI U MPAKTUYECKUX
YMEHUH CTYJICHTOB;

- yriyOJeHue U pacliupeHre TEOPEeTUYECKUX 3HAaHUM;

- (hopMUpOBaHHE YMEHHUH HCIIOJNB30BaTh HOPMATUBHYIO U CHPABOYHYIO JIOKYMEHTAIIHIO,
CIELUAJIBHYIO JINTEPATYPY;

* pa3BUTHUE MTO3HABATEJIbHBIX CIIOCOOHOCTEN, aKTUBHOCTHU CTYJIEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hOpMHUPOBAHHE CAMOCTOSTEILHOCTH MBIIUICHUS, TBOPUYECKON WHUIIMATHUBBI, CIIOCOOHO-
CTE! K CaMOPa3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO U CaMOpEaInu3allti;

* pPa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocrosTenbHas paboTa MOXKET OCYLIECTBIATHCS WHAWBUIYAIBHO WM IPYNIAMH CTY-
JIEHTOB B 3aBUCUMOCTH OT 1I€JId, 00beMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMaTHKHU.

TexHOoOorHs OpraHu3aIi CaMOCTOSTENIbHON paboThl CTYJEHTOB BKIIIOYAET MCIIOJIb30Ba-
HUE UHPOPMAIIMOHHBIX U MaT€pUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CAMOCTOSATENIBHOM pPabOThI CTYIEHTOB MOXET
POXOJUTh B MMCbMEHHOM, YCTHOM WJIM CMEIIaHHOM (opme.

CryneHTbl JOJDKHBI MOJXOAUTh K CaMOCTOSATENBbHOM paboTe Kak K HauBakHeimemy
CPEICTBY 3aKpEIUICHUs U Pa3BUTHUSl TEOPETHUYECKUX 3HAHUM, BHIPAOOTKE €MHCTBA B3IJISJIOB Ha
OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHsI ONPE/IeICHHBIX HABBIKOB M MCIIOJIb30BaHUs Ipodec-
CHOHAJIbHOW JIUTEPaTypHI.

7.5 MeTozmqecm/le PEKOMEHIAMHA IS oﬁyqaloumxcn M0 OCBOCHHIO TUCHHUIIJIMHBI

[Tpy M3y4yeHHM IUCHUIUIMHBI OO0yYaromMMcs 1eJaecooOpa3HO BBIMNOJIHATH CIENyIOIINe
PEKOMEHJAlUN:

1. U3ydyeHue yueOHON AUCIUILTUHBI JOHKHO BECTHCHh CHCTEMATHUECKH.

2. Ilocne u3y4yeHus Kakoro-aubo paszzaerna mo y4yeOHUKY WIIM KOHCIIEKTHBIM MaTepuanaM
PEKOMEHIyeTCs 110 NaMsATH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPEICIICHUS], TOHATHUS pa3ze-
na.

3. Oco0oe BHUMaHHE CIEAYEeT yIEIUTh BHIINOJIHEHNUIO OTYETOB MO MPAKTUYECKUM 3aHSATH-
SM ¥ MUHJMBHIya bHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENBbHYIO paboTy.
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4. Bcest TeMaTHKa BOIIPOCOB, U3YyYACMBIX CAMOCTOATCIIBHO, 3aJdCTCA Ha JICKIUAX IPCIIO-
naBartesneM. MM >ke 1aroTcs HCTOYHMKH (B MEPBYIO O4Yepe/ib BHOBb U3JJaHHBIE B IIEPUOIUYECKOM
HAYYHOI JuTeparype) Juis 0ojee AeTaIbHOTO MOHUMAaHUs BOIIPOCOB, 03BYYEHHBIX Ha JICKIIUU.

[Tpu camocTosTenpHON popaboTKe Kypca 00yJyaromuecs 10JIKHbI:

* IPOCMATPHUBATH OCHOBHBIE OTIPE/ICICHUS U (PaKTHI;

* IOBTOPUTh 3aKOHCIICKTUPOBAHHBIM HA JICKIMOHHOM 3aHATUN MaTepHall U JONOJIHUTH
€ro ¢ y4eTOM PEKOMEHJOBAaHHOM 110 JaHHOU TEME JIMTepaTyphl;

* U3YYHUTh PEKOMEHIOBAHHYIO JINTEPATYPY, COCTABIATh TE3UCHI, aHHOTALIUN U KOHCIIEKTBI
Han0oJice BAXKHEIX MOMCHTOB;

* CAMOCTOSITEJIHO BBINIOJIHATD 3a/1aHUs, aHAJIOTUYHBIE NIPEJIaracMbIM Ha 3aHATHUX;

* UCTIOJIB30BAaTh JIJIsl CAMOIIPOBEPKH MaTepuabl (POH/Ia OLIEHOYHBIX CPECTB.

7.5.1 MeToauuecKkue YKazaHusd 1nmpu paﬁoTe Had KOHCIICKTOM JCKIHH

B Xo1e neKIMOoHHBIX 3aHATUH HEOOXOJAMMO BECTH KOHCIICKTHPOBAHUE Y4eOHOTO MaTepua-
na. OOpamiaTe BHUMaHue Ha (OPMYITUPOBKH 3aKOHOB, PACKPBIBAIOIIME COACPKAHHE TEX WU
WHBIX (U3UYECCKUX SBJICHHUHA U MPOIECCOB. JKenareabHO OCTaBUTh B pa0OYMX KOHCIICKTaX TOJS,
Ha KOTOPBIX MOXKHO JIeJIaTh TIOMETKH U3 PEKOMEHJIOBAHHOM JIUTEPATYPhI, JOMOJHSIONINE MaTe-
pHa MPOCITYIAHHOW JIEKIIUH, a TAKXKE MOICPKUBAIOIINE 0COOYI0 BAXKHOCTH TEX WJIH UHBIX T€O-
PETHUYCCKUX TOJIOKCHHH.

[Ipu pabore Hax KOHCIIEKTOM JIEKIIUHA HEOOXOJWMO MPOYUTATH HM3JIOKCHHBIA MaTepHal
IperoiaBaTesieM, a TaK)Ke MPOYECTh COOTBETCTBYIOIIME Pa3Jiesibl PEKOMEHIOBAHHOTO MPEro;ia-
BareneM yueOHHUKa, JIJIsl ATOTO MOYKHO MCIIOJIb30BaTh Memoouueckue ykazanua 2, 3 (n. 8.1).

B mporiecce n3ydeHus: KOHCIIEKTa U JOMOTHUTEIBHOM JINTEpaTypbl 0OpaTUTE BHUMAaHUS Ha
OTIpe/ICIICHUs] OCHOBHBIX (PH3UYECKUX BEIUYMH M MX pa3MepHOCTeil. [IOBTOpUTH OCHOBHEIC SB-
JICHUS W 3aKOHBI, KOTOPBIC OIHMCBHIBAIOT 3TH SBJICHUsA. Eciau Kakue-au00 3aKOHOMEPHOCTH H
dbopMyITbl, CBA3BIBAIONIUE (PH3NICCKUEC BETMYUHBI UMEIOT BBIBO, TO HEOOXOIMMO H3yYUTh ITOT
BBIBOJI M0 KOHCIIEKTY WJIM MO yueOHUKY. PekoMeHyeTcs Takke B KOHIIE M3Y4YeHHs] KOHCIIEKTa
MIPOBEPUTH ce0s HAa 3HAHWE W MTOHMMAHWE OCHOBHBIX (DH3UYECKUX BEIMYUH, (HOPMYI U 3aKOHOB
10 U3y4aeMOU TEME.

7.5.2 MeTtoau4ecKkue yKa3aHusi 10 CAMOCTOSITEIbHOM padoTe HA/l M3y4aeMbIM MaTe-
PHAJIOM U IIPH MOATOTOBKE K NPAKTUYECKHM 3aHATUAM

[Ipu moAroToBKe K MPaKTUYECKOMY 3aHSATHUIO HEOOXOIMMO M3YUYUTh TEOPETHUECKUI MaTe-
pHall, COOTBETCTBYIOIIUN MPAKTUYECKOMY 3aHATHIO, 10 KOHCIEKTY WM Y4eOHUKY PEKOMEHI0-
BAHHOTO MPEIOIaBATEIIEM.

Oco0oe BHUMaHHE CIEAYeT YIAEIUTh OCHOBHBIM (PU3NYECKUM SIBICHUSAM M 3aKOHAM, OIH-
CBHIBAIOIIUM JTH siBjieHHs. HeoOXoaumMo npoBepuTh onpeaeneHust GU3nYecKux BEIMYUH, BXOIS-
IIMX B 3TU 3aKOHBI, a TaK)Ke UX pazMepHOCTH. CieayeT Takke MOBTOPUTH (POPMYIbI, OMUCHIBA-
IoIKe n3ydeHue GU3NIECKUX BEIIMUMH B 3aBUCHMOCTH OT MEHSIOIMXCcs mapamerpoB. [lonesno
TakKe MO 33JaYHUKY MPOCMOTPETh MPUMEPHl THIOBBIX PEUICHUH (DU3MUECKUX 3a/1ad, OTHOCS-
IMXcs K JaHHOM TeMe. {151 5TOro MOKHO MCIOIb30BaTh Memooudeckue ykazanusa 4, 5 (n. 8.1).

7.5.3 MeToauyecKkue yKa3aHusl 10 BbINOJTHEHHIO JJA00PaTOPHOi padoThl

Jlns BoInosTHEHUS 1abopaTOpHOM paboThl HEOOXOUMO HUCIIOJIB30BATh MEemoOuUecKue yKa-
3anua 1 (n. 8.3) U3y4uTh U NPUMEHUTH CIEIYIOLUIUE PEKOMEHOAUUU, TAK KaK OITUCAHUE K KaX-
noi 1abopaTtopHOil paboTe BKIIIOYAeT B cedsl cieayrolue naparpadsoi:

1. Lens paboTsl. [IprOops! 1 npuHAIEKHOCTH.

2. Brenenue.

3. dusnyeckue OCHOBBI HKCIIEPUMEHTA.
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4. TTopsiioK BBIOTHEHUS paOOTHI.

5. Bonpocsl 1151 Jomycka.

6. IIpoTokon n3MepeHu.

7. TecT niis 3alUTEL.

B nepeom maparpade nocraBieHa yenv 1a60pamopHoli padomsl N TIEPEUUCIICHBI TPU-
HA/JICKHOCTH, HEOOXOAUMBIE ISl BHITTOJIHEHUS J1a00paTOPHOM paboTHI.

B 66edenuu usnoxxeHsl m3yyaemble 3aKOHBI, OMpEAETICHbl (PU3UYECKUE BETUYMHBI U UX
B3aMMHasl 3aBUCUMOCTb.

OOyuaroniemycsi HEOOXOJUMO BHUMATENBHO H3Y4YHThb «Du3zuueckue 0CHO8bl IKCnepu-
MeHmay, Te ONrcaHa YKCIepUMEHTalbHas yCTAaHOBKA U MPUBEACHA cXeMa. 3/1eCh XKe peliaeTcs
du3nueckas 3aaaya Ui ONpeIeICHUs UCKOMOM BETHYUHBI.

[Tocne u3ydeHus nopsaoka 6vinoaHeHus pPadbOThl CTYIEHT JOJHKEH IMPEACTaBIATh KC-
NEPUMEHT B IIEJIOM, 3HaTh, KaK M B KAaKOH IMOCJIEIOBATEIBHOCTH U3MEPSIOTCS (U3NUECKUE Be-
JUYUHBI.

Jlnst nommycka k paboTe He0OX0IMMO OTBETUTH HAa «Bonpocet 0ns donyckay.

[Tpu mpoBeneHUN SKCIIEPUMEHTA JaHHBIE BCEX U3MEPEHHI HYXHO BHecTU B «IIpomoxon
u3MepeHuil» B COOTBETCTBHH C ero (opMoil u mopsakoMm paboTel. B mporokosne m3mepeHHit
MIPOBOSTCS TaK)Ke BCE HEOOXOANMBIE PacUEThI.

Jist mocTpoeHus TpaiKoB B IPOTOKOJIAX UMEETCSl MIJUTUMETPOBAsI CETKA.

[Tocne ToOro, KaK BBIMIOJIHEHO 33/1aHKe K Ja00paTOpHOI paboTe, HYKHO CIelaTh BHIBOJBI U3
IIPOJICTAHHOTO SKCIIEPUMEHTA. BBIBO/IBI BKIIIOYAIOT B CEOS:

- aHAJIM3 TOJYYEHHON 3aBUCUMOCTH BEJIMYMH U COOTBETCTBHUE €€ UCCIIETyEMOMY 3aKOHY;

- CpaBHEHHE HKCIEPUMEHTAIBHOTO 3HAYCHUS (DPU3WYECKOH BEIMYMHBI C TEOPETHYECKHM
3HAYCHUEM;

- aHaJIM3 YCJIOBUH HKCHEPUMEHTA M BO3MOXKHOCTEH MX M3MEHEHHS C IeNIBI0 YBEIUYCHUS
TOYHOCTH U3MEPEHUH U BBIYUCICHUS UCKOMOU (PU3MUECKOI BEINYNHBI.

Onwucanne mabopaTOpHO pabOTHI 3aKAaHUUBACTCS MieCHOM 0aa 3aujumol. 11paBubHbIC
OTBETHI Ha BOMPOCHI TECTA CBUICTENHCTBYIOT 00 YCBOCHHUU TEOPETHUECKOI0 MaTepuana JaHHOH
71a00paTOpPHOIl PabOTHI M YCIICITHOM €€ BBIITOJHEHNH, YTO SIBIISICTCS 3aJI0TOM ITOJTYYEHUS 3a4eTa
1o 3TOM paboTe.

7.5.4 MeTogu4ecKue yKa3aHus 110 BbINOJHEHHIO KOHTPOJIbHOH PadoThl

K Beimosninenuto koHTponsHOU padoTel (KP) mo kaxkaomy pasneny QU3MKH CTYAEHT, 00y-
YaroIuiics Mo Kypcy o0meld pU3nKu, MPUCTYNAET TOJIBKO MOCIE U3YYEHUsI TEOPETUUECKOTO Ma-
TepHala, NU3JI0)KEHHOTO NPENOJAaBaTEIEM WA U3YUYEHHOIO CaMOCTOSITENIBHO COOTBETCTBYIOLIETO
JAHHOMY pazJieny QU3HKH.

[Tpu BemonHennu KP cTyaeHTy Heo0X0AMMO PYKOBOICTBOBATHCS CIIEAYIOLIHM:

1. KP BoImonHsETCS YepHWIAMHU B OOBIYHOW MIKOJIBHOM TETpaau, Ha OOJOXKKE KOTOPOU
NPUBOJATCS CBEACHUS MO0 HOpMaTuBHOMY JnokyMmeHTy P/ ®I'BOY BIIO «KHAT'Y» 013-2016.
«TekcroBble cTynenyeckue padotsl. [IpaBuia odopmiaeHUs».

2. Ycnous 3anau B KP nepenuchiBatoTcs MoJIHOCTRIO 0e3 cokparmieHuid. [ 3ameuanuii
npenojaBaTesis Ha CTpaHUIax TEeTPagl OCTaBIISIFOTCS MOJISL.

3. Ilpu Bemonnenun KP HeoOxomumo 3amucath KpaTKoe ycioBUE 3afaud. B perienun
TpeOyeTcs MPUBECTH OCHOBHBIE 3aKOHBI M (POPMYJIbI, HA OCHOBAHUU KOTOPBIX MPOU3BEIEHO pe-
mieHue (¢ noscHeHusIMK). [1py HaTMYUU BEKTOPHBIX BEIMYMH M KOOPAWHAT BBIMOJIHSAETCS PUCY-
HOK, COJIepKallluii 3TH BEJIMYUHBL. B KOHIlE pemeHus 3aaun MpoBepsieTcsl pa3MEepHOCTh UCKO-
MOM (PU3NYECKON BETUUMHBI U 3aIMChIBAETCS OTBET.

4. B xonue KP yka3biBaeTcs, KakuM y4eOHMKOM WM Y4€OHBIM MOCOOHMEM CTYIEHT IMOJIb-
30BaJICS IPY BBIMOJIHEHUH Pa0OTHI (Ha3BaHUE y4eOHUKA, aBTOP, FOJT U3AaHUS).
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5. Homepa 3ayau, KOTOpbI€ CTYICHT JIOJKEH BKIIOUUTH B cBOIO KP ompenenstoTcs mo yka-
3aHHBIM TaOJIUIIaM BapUAHTOB B METOJMYECKOM MOCOOMHM, BhIJaBaeMOM IpenoaaBarenem. Jlis
BeImonHeHus: KP Heo0XoauMo ucnons30BaTh Memoouueckue ykazanus 2, 3 (n. 8.3).

6. KP cTyneHT nomkeH BICTaBUTh B JIMUHBIN KaOWHET /7Sl IPOBEPKU MPEIo1aBaTeIeM.

7. Ilpu 3ammure KP cTyneHT nomkeH ObITh TOTOB /aTh MOSICHEHUS 110 CYIIECTBY pPEIICHUS
BBIJJAHHBIX 3a/1a4.

8 MarepuajbHO-TeXHHYECKOe o0ecrevyeHne, HeoOXoAuMoe 1JIs1
OCyILIeCTBJIEHUS] 00Pa30BaTEJIbHOI0 MPOLEcca MO JUCHUIVIUHE (MOTYJII0)

8.1 JluneH3HOHHOE H CBOOOIHO paclpocTpaHsieMoe MPOorpaMMHoe odecrieueHue,
HCII0JIb3yeMoe NP OCYIeCTBIeHUH 00pa30BaTeIbHOIO Npouecca

Mo JUCIHHILJINHE

YHuBepcUTET 00ecredeH HEOOXOIMMBIM KOMILJICKTOM JIMIICH3HOHHOTO M CBOOOJIHO pac-
MPOCTPAHSIEMOTO MPOTPAMMHOTO OOECIICYEHUS, B TOM YHUCJIC OTEYCCTBCHHOIO IPOHM3BOJICTBA.
CoctaB nmporpaMMHOT0 obecriedeHust, HEOOXOAMMOTO JIJIsl OCBOCHUS TUCIUIUIMHBI, IPUBEJICH Ha
caiiTe yHHBepcuTeta WWW.Knastu.ru / Haw ynusepcumem / O6pazosanue / Hanpaenenue noo-
eomogku / Pabouuti yueonuiil nian / Peecmp I10. B Tabnuiie npeacTaBlieH MepeueHb UCIONb3Y-
€MOr0 IIPOTPAMMHOTO 00ECTICYCHHUS.

HanmMeHnoBaHue PexBu3uthl / YCI0BUA UCIIOJIB30BAHUA

(0]
OpenOffice CBoOOIHAS TUIICH3HUS, YCIOBHUS HCIIOIB30BAHHS 0 CCHIIKE:
https://www.openoffice.org/license.html
OnlyOffice CBo0oHast TUIIEH3US, YCIIOBHS MCIIOIB30BAHUS 110 CCHUIKE:
https://www.onlyoffice.com/ru/download-desktop.aspx
8.2 VYuebdHo-1a00paTopHOe 000py/I0BaHHE
Aynmutopus | HaumenoBanue ayutopun (JabopaTopun) Hcnons3yemoe o0opy-
JOBaHUE
408/1 JlaGoparopus MEXaHUKU U TEPMOJUHAMUKY, dJIeKTpU- | JlabopaTopHbIE CTEH b
YecTBa M MarHeTu3Ma
409/1 JIaGoparopust ONITUKU ¥ (PU3UKH TBEPIOTO Tela JlaGopaTopHbIE CTEHIBI
416/1 Kommprorepnsrii knace (Meana) ITepcoHasibHBIE KOMITH-
IOTEPBI
8.3 TexHHYecKHe M 3JIEKTPOHHbIE CPeCTBA 00yUYeHHUsI

IIpn mpoBeneHMM JIEKIMOHHBIX M INPAKTUYECKMX 3aHATUN MCIONb3YETCS ayIuTOpUs
416-1, obopymoBaHHAsI CTAIMOHAPHBIM TPOEKTOPOM JJIsi OTOOpaskeHHUs mpe3eHTarmii. Kpome
TOTO, TPH MPOBEACHUH JIEKIMHA M MPAKTUUYECKUX 3aHATHH HEOOXOIUM KOMIIBIOTEP C YCTaHOB-
JICHHBIM Ha HEM Opay3epoM U MpOrpaMMHBIM OOeCIeYeHHEeM IS AEMOHCTPalUU Ipe3eHTalui.
Jlna peanuzanyuy JUCHMILIMHBI TOATOTOBIIEHBI CIEAYIOLUE PE3EHTALNN:

1. UccnenoBanue pabOThI TEIIOBOM MammiHbl CTHpPIUHTA.
2. V3y4yeHue aJ1eKTpOMarHuTHOTO TOJISL.
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http://www.knastu.ru/

3. HaGmroieHre BOJIHOBBIX SIBJICHUH (Ha IpUMeEpe MPSMOIMHEWHOTO PaclpOCTpaHEHUsI BOJTH
CBUY-uama3oHa.

4. UccnenoBanue padoTel HHTEphepomeTpa MaiikenbcoHa

5. Onpenenenue nocTossHHOW BuHa.

6. Koncrantsl MmukpomMupa (nocrosinsas Ilnanka).

Jnis naGopaTOpHBIX 3aHATUN HCIONIB3YETCS ayIUTOpHUsA, OCHAIleHHas 000pyJOBaHUEM,
YKa3aHHBIM B Ta0I. 1. 8.2.

[TomereHust Al CaMOCTOSITENbHOM pabOThl OCHAIIEHBl KOMIBIOTEPHON TEXHUKOW C BO3-
MO>KHOCTBIO TOJKIIOYEHUS K ceTH «VIHTEpHET» U TOCTYNOM K AJIEKTPOHHON WH(OPMAIIMOHHO -
obOpazoBarenbHOi cpene KHAT'Y:

- 3a11 anektponHoit uapopmannu HTb KHAT'Y;

- KOMIIBIOTEPHBIE KJIacChl (haKyabTeTa.

9 MHHble cBeaeHus

MeTtoauyeckue peKOMeHAAlNHU 110 00YYEHHIO JIMI] C OTPAHMYEHHBIMHU BO3MOKHO-
CTSIMM 3/10POBbSI 1 HHBAJIN/10B

OcBoeHMe NUCHUIUIMHBI O0YUYaIOLUMUCS C OTPAaHUYEHHBIMU BO3MOYKHOCTSMHU 3/10POBbSI
MOYET OBITh OPraHU30BaHO KAK COBMECTHO C JAPYIMMHU OOYyYaroIIMMUCS, TaK U B OTJEJIbHBIX
rpynnax. [Ipennonaratorcs cnenuaibHble YCIOBHS AJIs MTOJIy4€HUs 00pa30BaHus 00y4aroluMHU-
Csl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSL.

[Tpodeccopcko-Tienarorn4eckiii CocTaB 3HAKOMHUTCS C ICUXOJIOT0-(PU3UOIOTHICCKUMU
0COOEHHOCTAMHM O0YYaroIIMXCsl MHBAINIOB M JIML C OIPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3]10pO-
Bbsl, UHJIMBUyaJbHBIMU MpOrpaMMaMH peaOdMINTaluy WHBAIUAOB (Iipu Hanuuuu). [Ipu HeoO-
XOJMMOCTH OCYLIECTBIISICTCS JOMOJHUTENIbHAS MOJepKKa IpenoJaBaHus ThbIOTOPAMH, HMCHXO-
JIoTaMH, COLIMAJIbHBIMU paOOTHUKAMU, IPOIIEIIIMMHU [TOJATOTOBKY aCCUCTEHTaMHU.

B cooTtBeTcTBHU ¢ MeTOAMYECKUMHU pekoMeHaanussMu MunoOpHayku P® (yTB. 8 anpesns
2014 r. N AK-44/05BH) B Kypce mpearnojaraercsi UCHOJIb30BaTh COLMAIbHO-AKTUBHBIE U pe-
(iekcUBHBIE METOIbI 00YUEHUS, TEXHOJIOTMH COLIMOKYIBTYPHOIN peaOUINTALMK C LENbI0 OKa3a-
HUS TIOMOILM B YCTAaHOBJICHUH IOJIHOIICHHBIX MEXJIMYHOCTHBIX OTHOLIEHUH C JPYTUMHU CTYZIEH-
TaMH, CO3JJaHUU KOM(pOPTHOTO MCUXOJIOTHYECKOr0 KIMMara B cTyaeHueckoi rpynmne. [Tonbop u
pa3paboTka yueOHBIX MaTepUaioB MPOU3BOAATCA C YUYETOM MPEAOCTaBICHUS MaTepuana B pas-
JUYHBIX (hopMax: ayAuadbHOM, BHU3YaJbHOW, C HMCIOJIb30BAaHUEM CHELHANbHBIX TEXHHYECKUX
CPEICTB U MHPOPMAIIMOHHBIX CUCTEM.

OcBoenne nucuuruiMHbl gunamMu ¢ OB3 ocymiecTBisercss ¢ HCMOJIB30BAHUEM CPENICTB
00y4yeHHsI OOILIEro M CIEeUUaIbHOTO Ha3Ha4eHUs (MEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIOJIb30-
BaHus). MarepualbHO-TEXHUYECKOE 0OecleueHne MpeaycMaTpuBaeT NPUCIOCO0IEHHuE ayIuTo-
puil k Hyxz1am mn ¢ OB3.

®dopma NpoBeACHUS aTTECTALlMK JUJIsl CTYACHTOB-UHBAIN/IOB YCTAaHABIMBAETCS C YUETOM
UH/IMBUYaJIbHBIX NCUX0opu3ndeckux ocodbenHocreil. s crynenros ¢ OB3 npexycmarpuBaeT-
csl JocTymnHas (opMa MpeloCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJCTB, & UMEHHO:

* B TIEYAaTHOM WJIM OHJIEKTpOHHOH ¢opme (g JMIl € HapyUIEHUSIMHU OIOPHO-
JIBUTATEILHOTO ammapara);

* B IIeYaTHOM (hopMe UITH IEKTPOHHOU (popMe ¢ yBeIMUYEHHBIM MIPU(TOM U KOHTPACTHO-
CTBIO (7151 JIUL] C HAPYLLIEHUSIMU CIIyXa, Pe4H, 3pEeHus);

* METOJIOM UTEHHS ACCUCTEHTOM 3a/laHus BCIyX (U1 JIUL C HAPYLIEHUSIMU 3PEHMUS).

CryneHTaM ¢ MHBaJIMIHOCTHIO YBEIMUYMBAETCS BpEeMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYJIEHTOB MpeaycMaTpUBaeTCs NOCTyMHas (GopMa mpeaocTas-
JIEHUs] OTBETOB Ha 3a/laHusl, a UMEHHO:

* MUCbMEHHO Ha Oymare win Ha0OpOM OTBETOB Ha KOMITbIOTEpE (VIS JIUI] C HApyIIECHUs-
MU CllyXa, peuH);
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- BBIOOPOM OTBETa U3 BO3MOXKHBIX BAPHAHTOB C MCIIOJIb30BAHUEM YCIIYT aCCUCTEHTA (I
JIMIL ¢ HAPYIIEHUSIMU ONOPHO-ABUraTEIbHOIO aliapara);

* YCTHO (JU1s1 JIUL C HAPYLIEHUSIMU 3PEHMSI, OTIOPHO-JBUTATEIBHOTO aIllapara).

ITpu HeoOXxoaMMOCTH JUIsl 00YHArOIUXC ¢ MHBAJIMIHOCTBIO MPOLEAYpa OLICHUBAHUS pe-
3yJIbTaTOB OOYYEHHUSI MOKET IPOBOJAUTHCS B HECKOJIBKO 3TAIIOB.
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