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1 OOoOume mooKeHus

Pabouas mporpamMma mucuurminHbl «DU3KKa» COCTAaBICHA B COOTBETCTBUU C TPEOOBaHM-
MU (ellepaIbHOr0 rocyAapCTBEHHOro0 00pa30BaTEIbHOTO CTaHAAPTa, YTBEP)KJIECHHOIO MpHUKa-
30M MuHHCcTepcTBa 00pa3oBanus u Hayku Poccuiickoit @eneparuu ot 07.08.2020 Ne 922, u oc-
HOBHOM mpodeccuoHanbHOi  oOpa3oBarenbHOl mporpammbl  nmoarotoBku — «Ilepepaborka
TIOJIE3HBIX MCKOTIAEMBIX» TT0 HarpaBiieHHIo moarotoB-ku 18.03.01 «Xumudeckast TEXHOIOTHSI».

3amaun QUCIU-
IIJIMHBI

OBnagenue (pyHIaMEHTAIbHBIMU MOHATUSAMH, 3aKOHAMHM U TEOPHUSIMU KJlac-
CHYECKOM U COBPEMEHHOH (hM3HKH, a TaKKe METOJaMH (PHU3UUECKOro Hccie-
JIOBAaHMSL.

OBnaneHue nmpueMaMM U METOJAMU PEIIECHUS KOHKPETHBIX 3ajad W3 pas-
JUYHBIX 00JacTell QUHUKH.

O3HakoOMJIEHHE C COBPEMEHHOH HaydHOW ammapaTypoi, (popMHpOBaHUE
HaBBIKOB IIPOBEACHUS (PU3MUECKOrO IKCIIEPUMEHTA, YMEHHUE BBIACIUTH KOH-
KpeTHOE (PH3MUECKOe CO/epKaHKUe B MPUKIAIHBIX 3a/1a4ax Oyaylei cremnu-
AJIbHOCTH.

OCHOBHBIE pa3-
JIENBI / TEMBL
JUCLIUILIHHBI

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

Pazgea 2 OcHOBBI MOJIEKYJIAPHOH (PU3MKH M TepMoaAMHaAMHUKH: Moue-
KYJISIPHO-KMHETHUYECKass TEOpHUsl UJeanbHOro ra3a. ONbITHbIE 3aKOHBI H/Ie-
anpHBIX Ta30B YpaBHeHue Knanelpona-MenneneeBa, CTaTucTUYeCKue 3a-
KOHBI MOJICKYJISIpHOU (u3uku. SIBIIEHUs TEpeHOCa B TEPMOJUHAMUYECKUX
HEpPaBHOBECHBIX cucTeMax, IlepBoe Hauano TepmonnHamuku. [Ipumenenue
NEepBOT0 Hayalla TEPMOJMHAMUKU K H3ompoleccaM, Bropoe Hauano tepmo-
JUHAMUKU. DHTponus. TermoBple JBUTaTENN U XOJIOAUIbHbIE MAalIuHbI, Pe-
anbHbIe Ta3bl, OCHOBBI MOJECKYISPHON (DU3UKHU M TEPMOJUHAMUKI

Paznean 3 JaexkrpocraTuka. [IocTOAHHBIA TOK: DJIEKTPOCTATUUECKOE TO-
JIe ¥ €ro XapaKTEePUCTHKU B BaKyyme M BeliecTBe. OCHOBHbBIE TEOPEMBI IS
3JIEKTPOCTATHYECKOT0 MOJI B BaKyyMe U BellecTBe, [[poBOTHUKY 1 TU3IeK-
TPUKU B JIEKTPUUYECKOM I0JI€. DIEKTPOEMKOCTh MPOBOAHUKOB U KOHJEHCA-
TOpOB. DHEpPrusi U 00bEeMHas IUIOTHOCTh SHEPTUU DJIEKTPHUUECKOro OIS,
IIOCTOSIHHBIN 3JIEKTPUYECKHUM TOK, €r0 XapaKTepUCTUKU U YCIIOBHS Cylle-
CTBOBaHHUs. 3aKOHBI IIOCTOSIHHOT'O TOKa, DJIEKTpOCTaTUKA. [10CTOSIHHBIN TOK
Pa3znen 4 JaexkTpomarHeTtusMm: MarHutHoe 1Mojie ¥ €ro OCHOBHBIE Xapak-
tepuctuku. 3akoH buo-Caapa-Jlamnaca. JleiicTBUe MarHuTHOTrO TOJSL Ha
TOKHU | 3apsAabl, MarHuTHOe moJie B BemecTBe. J(ua-, mapa- u ¢eppomarte-
TUKH, SIBJI€HUE 3JIEKTPOMArHUTHOM WHAYKIUM U caMOMHAyKIUU. [IpaBuio
Jlenna, OcHoBBI Teopuu MakcBena, DJIeKTPOMarHeTu3M

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




Pa3znea 6 Ontuka. KBantoBasi npupoaa usjydeHus: DJIEMEHTB T€OMET-
puuecko onTuku, BojiHOBBIE CBOMCTBA cBeTa, TemioBoe uinydeHue. 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

Pa3znen 8 JiieMeHTHI (PM3UKH ATOMHOI0 SIIPA M 3JIEMEHTAPHBIX YaCTHIL:
OneMeHTH (PU3UKU aTOMHOTO si/ipa, DJIeMEHTapHbIe YacTUIIbI, KilacCH(HKa-
Ul AJIEMEHTaPHbBIX YACTHI], DIEMEHThl (PU3UKU aTOMHOIO Apa U dJIEMEH-
TapHBIX YaCTHUI]

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

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

Kox u HaumenoBanue
KOMIIETEHIIU

Nuaukatopel JOCTUXEHUS

[Tnanupyemblie pe3ynpTaThl 00yue-
HUS 110 JUCLIUILINHE

Ob6menpodeccuoHaabHbIE

OIIK-2 Cnocoben wuc-
MOJIb30BaTh ~ MaTeMaTH-
YECKHUe, busnueckue,
(hUBUKO-XUMUYECKHUE,
XUMHUYECKHE METO/IBI
UL pelIeHus  3aaad
npo¢eCCUOHANIBHOU  JTe-
ATETLHOCTH

OIIK-2.1 3naer mareMaTude-
ckue, (usmyeckue, (HU3NKO-
XUMHYECKHE,  XUMHUYECKHE
METOBI ISl PEUICHUs 3aaad
npogeccuoHaTbHON nes-
TEIBHOCTH

OIIK-2.2 YwMmeer pemaTh 3a-
naun npogeccuoHaTbHON
JESTeTHPHOCTH TPH TTOMOIIN
MaTeMaTHYeCKux,  (usnue-
CKUX, (U3UKO-XUMHUYECKHUX,
XUMHYECKUX METOJIOB
OIIK-2.3 Bimageer HaBbIKAMU
BHITIOTHEHUSI ~ MaTeMaTHhye-
CKHX pacyeToB, (DU3NUYECKUX,
(U3HKO-XUMHYECKUX, XUMH-
YECKUX DJKCIIEPUMEHTOB ISt
pemieHust 3aaa4 mpodeccuo-
HaJILHOU NIEITENbHOCTH

3HaTh: - (puU3MUYECcKHe SBICHUS U OC-
HOBHbBIE 3aKOHBI ()M3HUKH, MpPUMEHe-
HUE 3aKOHOB COXpAHEHHs B Ba)KHEH-
HIMX MPAKTUYECKUX MPUIOKEHUSX; -
¢u3nueckue BeNUUMHBI U (pusmye-
CKHE€ KOHCTAaHTBI, MX OIpe/eTieHuE,
CMBICJI, CIIOCOOBI M E€AMHUIIBI UX H3-
MepeHus; - (yHIaMEeHTalbHble (u-
3UYECKUE OMBITHI, UX POJb B pa3BH-
TUU HAYKH; - HA3HAYCHHUE U TPUHIIU-
bl JICUCTBUS BaXHEHUIMX (Qusnye-
CKUX MPUOOPOB.

YMeTh: - OOBSCHUTH OCHOBHBIE
HaOJr01aeMble PUPOJIHBIE M TEXHO-
TeHHBIC sIBJICHUS U 3P(EKTHI ¢ MO3U-
Uil pyHAAMEHTATbHBIX (PU3NUECKUX
B3aUMOJCHCTBHUM, HCTOJIKOBBLIBATE
CMBICT (PU3WYECKUX BEIUYUH U TIO-
HSTUH; - 3alUChIBaTh YPaBHEHUS IS
(GU3MYECKUX BEIMYUH M HAXOAWUTH
€ro pelieHue u paboTaTh ¢ MpuOOpa-
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.




Brnagets: - pa3snmuYHBIMH METOIMKA-
MU (PU3HYECKUX U3MEPEHUU MpU 00-
paboTKe DSKCIEPUMEHTATbHBIX JaH-
HBIX, B TOM YHCJI€ C NPUMEHEHHEM
KOMIBIOTEPHOH TEXHUKH U HHPOP-
MAaI[MOHHBIX TEXHOJOTHI Mpu pelie-
HUU 3a]la4; - HaBBIKAMH JKCILTyaTa-
M OCHOBHBIX MPUOOPOB U 00O0pY-
JOBaHMSI COBPEMEHHOW (hHU3HUECKOM
n1abopaTopuH.

3 MecTo nucuMMIMHBI (MOIYJIsI) B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

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

JIy1st OCBOCHUST TUCIIMIUIMHBI HEOOXOIUMBI 3HAHUS, YMEHUS, HABBIKA ¥ / WM OTBIT IIPaK-
TUYECKOU AESITeTbHOCTH, CHOPMHUPOBAHHBIC B MPOIIECCE M3YUCHHS AUCIHILTNH / IPakTHK: «Ma-
TEMATHKA.

3HaHMs, YMEHUS U HABBIKH, CQOPMHUPOBAHHBIC MPU W3YYCHUU NUCHUTUTHHBI «Du3uKay,
OyIyT BOCTpeOOBaHBI MPH U3YYCHUH TMOCIEAYIOMMUX AUCIUIUINH: «Teopusi BEpOSATHOCTEN U Ma-
TeMaTUYEeCKasl CTATUCTUKAY, « DU3HUKO-XUMHUYECKHUE METO IbI aHAIA3a».

Jucrnunnmaa «@u3nKa» B paMKax BOCITUTATEILHON pabOThI HampaBieHa Ha (OpPMHpPOBa-
HUE Y 00YyJarIUXCsl aKTUBHON TPasKIAHCKON MO3UINH, YBAKEHUS K IMpaBaM U CBOOOaM 4Yeso-
BEKa, 3HAHUS MPABOBBIX OCHOB W 3aKOHOB, BOCIIUTAHHE YYBCTBA OTBETCTBEHHOCTH WJIMA YMEHUS
apryMEHTHUPOBATh, CaMOCTOSITEIbHO MBICIUTh, Pa3BUBACT TBOPYECTBO, NPOdECCHOHATLHBIC
YMEHUS WJIA TBOPUYECKH PA3BUTON JTUYHOCTHU, CUCTEMBl OCO3HAHHBIX 3HAHHWM, OTBETCTBEHHOCTH
3a BBITIOJIHEHUE Y4eOHO-TIPOU3BOICTBEHHBIX 3aJaHUH U T.1.

Hucrunnmaa «Pu3nka» 4aCTUYHO peanusyercs B (opMe MPaKTHUUECKOW MOATOTOBKH.
[IpakTudeckas MOATOTOBKA OPTaHU3YeTCs MyTeM MPOBEACHHS MPAKTUYECKUX 3aHATHH, Tabopa-
TOPHBIX padoT.

4 CopepxaHue TUCHHUILVINHBI (MOYJI51), CTPYKTYPHPOBAaHHOE 110 TeMaM
(paszpenam) ¢ ykazaHueM OTBEJICHHOI0 Ha HUX KOJIMYeCTBAa aKaJeMHYeCKHX
4acoB U BHJ0B y4eOHOH padoThI

4.1 CrpykTrypa H coaep:KaHHe THCIUILIHHBI

Hucuumnnna «dusuka» uzyyaercs Ha 1, 2 kypcax, B 2, 3, 4 cemecTpax.

O6m1ast TpPyI0EMKOCTh TUCIUTIINHBI cocTaBisieT 12 3.e., 432 4., B TOM 4uCiie KOHTAaKTHAs
pabora oOyuarommxcsi ¢ mpernogaBateneM 184 4., mpomexyrouHass arrecTanus B ¢opme
9K3aMeHa 35 4., camocTosTeabHas pabora odyqaronuxcs 212 4., UKP — 1 4.




HaunmeHnoBaHue 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 IMMOCTYIIATCIIBHOTO U
BpaIaTCJIbHOI'0 ABUKCHUS

ﬂI/IHaMI/IKa IMOCTYHaTCJIbHOI'O U
BpaaTCJIbHOI'0 ABUKCHUS

3aKOHBI COXPAaHEHUs UMITYJIbCa U
9HEprun. MexaHu4yecKast SHEPTHsL.
PaGora.

Tarorenue. D1€MEHTBI TEOPUU T10-
JIs1. DJIEMEHTHI MEXAHUKH KUOKO-
cTe

DNEeMEHTHI CIENUATILHON TeOpun
OTHOCHUTEJIBHOCTH

Pa3nen 2 OcHOBBI MOJIEKYJIAPHOI
Gu3uKN 1 TEPMOIMHAMMKHT

MonekynsipHO-KUHETHYECKas T€O-
pus uneanbHoro ra3a. OnbITHBIC 3a-
KOHBI UACAJIBbHBIX I'a30B YPaBHeHI/IG
Knaneiipona-MeneneeBa

CrarucTudeckue 3aKOHbI MOJIEKY-
JsipHOM GU3UKH. SIBIeHUs epeHoca
B TCPMOANHAMHWYCCKUX HECPABHO-
BECHBIX CHCTEMax

IIepBoe Ha4yasI0 TEPMOJAUHAMUKHU.
[TpuMeHeHue nepBOro Havana Tep-
MOJIMHAMUKH K U30IIpoLeccam

BTopoe Hauano TepMOAMHAMHUKH.
Ourtponusi. TennoBble ABUTATENN U
XOJIOIUJIbHBIE MAIIUHbI

PeanbHEIe Ta3bl

KonTtponsHas pabdota 1 (o pasne-
nam 1, 2)

20

3auem

Pa3znen 3 Duexkrpocraruka. Ilo-
CTOSIHHBIN TOK

DJEeKTpOCTaTUUECKOE TI0JIE U €T
XapaKTEepUCTUKU B BaKyyMe U Belle-
ctBe. OCHOBHBIE TEOPEMBI IS HJIEK-
TPOCTAaTUYECKOI'0 NOJISl B BaKyyMe U
BEIIIECTBE

[TpoBOIHUKY U TUINEKTPUKH B
AJIEKTPUYECKOM T0JI€. DIEKTPOEM-




HaunmeHnoBaHue 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

KOCTBH MTPOBOJTHUKOB U KOHJIEHCATO-
pOB. DHeprus u 00beMHast TIO0T-
HOCTB SHEPTUH JIEKTPHUECKOTO T0-
TSI

ITocTOSIHHBIN JIEKTPUUYECKHUI TOK,
€ro XapaKTepUCTUKU U YCIIOBUA CY-
HIECTBOBaHUS. 3aKOHBI IOCTOSHHOTO
TOKA

Pa3znea 4 DiiekTpomarieTusm

MarHuTtHoe 1oJie U €ro OCHOBHBIE
XapaKTepUCTUKU. 3aKoH buo-
Casapa-Jlannaca. [elictBue mar-
HUTHOTO TOJISI HA TOKH U 3apsibl

MarnauTtHoe 1osje B BemiecTse. Jna-,
napa- u peppoMarHeTHKH

SIBiieHME NEKTPOMAarHUTHOW WH-
JyKIUU U caMOouHAyKuu. [IpaBuino
Jlenna

OcHoBbI TEOpHHM MakcBesia

Pa3gen 5 Kose0anusi M BOJIHBI

CBOOOIHBIE HE3aTYXAOIINE U 3aTy-
XaloNIMe MEXaHUYEeCKHE U DIICKTPO-
MAarHUTHbBIE KOJIEOaHU

Breinyxnennsie konebanus. Cioxe-
HHE KoJieOauuii

BomHbl, HX XapaKTEpUCTUKU. Y PaB-
HEHHE TIJIOCKON B chepruecKux
BOJIH

DHeprus MEXaHUYeCKUX U 3JIEKTPO-
MarHUTHBIX BOJIH

KoHnTtponbras pabota 2 (o pasue-
nam 3, 4, 5)

20

3auem

Pa3zgen 6 Ontuka. KBantoBas
NMPUPOIA U3TYyUeHUsI

DIEMEHTBI TEOMETPUUYECKON ONTUKU

BoHOBEIE cBOIICTBa cBETA

[N

N

N

[op}

Tennopoe nznydenune. Dororddexr

Pa3gen 7 DiaeMeHTbI KBAHTOBOM
¢usukm aTOMOB, MOJIEKYJI U TBEP-
NBIX TeJI

Teopust aroma Bogopojaa no bopy

DeMeHTHI KBAHTOBOM MEXaHHUKH




HaunmenoBanue pasaciioB, TCM U CO-

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

KoHnrtakTHas pabota
mpernoaBaTelis ¢ 00yJaromu-

JiepKaHue MaTepuaia MHUCS HKP [Tpom. CPC
[Ipaktu- | Jlabopa- aTTecT.
Jlexun | 4deckue TOpHBIE
3aHATUS | paboTHI
OnemMeHTbl GU3UKHU TBEPAOIO Tea.
[TonsiTHE 30HHOI TEOPUM TBEPABIX 2 2 1 - - 6
TeN
Pa3nes 8 duementsl pusnku
aTOMHOIO SIAPA M 3JIeMeHTAPHbIX
YacTHIL
DneMeHThI (PU3UKHU aTOMHOTO Si7pa 2 2 - - - 6
DneMeHTapHbIe YaCTUIIbI, KJIaCCH- 2 2 i i i 6
dbuKanuys MeMEHTAPHBIX YaCTHII
KoHnTtponbnas pabota 3 (o pasme- i i i i i 20
aam 6, 7, 8)
['pymnmoBast KOHCYIbTAIMS 1S IO~ i i i 1 i i
TOTOBKH K 9K3aMEHY
IK3amen - - - - 35 -
UToro 46 92 46 1 | 35 |22

o JTUCHUIIJIMHE

* peastn3yercs B popMe MPAKTHIECKOU MOATOTOBKH

5 OueHoYHbIE CpeACTBA 1JIf1 MPOBEAECHNS TEKYIIEero KOHTPOJISA W NMPOMEKYTOUYHOM
arTecTalMU O0YYAKOIIMXCS M0 IUCHUILINHE (MOIYJII0)

@oH/BI OIEHOYHBIX CPEACTB JJIS IMPOBEACHUS TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH U
IPOMEXKYTOYHOM aTTeCTalluu OOCYXIAI0TCS M YTBEp)KIAlOTCs Ha 3acemanuu kadenpsl. [loi-
HBII KOMIUIEKT KOHTPOJIBHBIX 3a/laHUH WIIM MHBIX MaTepHaIoB, HECOOXOIUMBIX IS OIICHUBAHHUS
pe3yNbTaToOB O0YYEeHHs 110 TUCIUILINHE (MOAYIIO) XpaHUTCS Ha Kadenpe-pazpaboTunke B Oy-
Ma)KHOM WJIN 3JICKTPOHHOM BHUJE, TaKKe (OHABI OIICHOYHBIX CPEJICTB JOCTYIHBI CTYACHTAM B
JUYHOM KaOWHETe — pasnen yuyeOHo-meroauueckoe obecrnieueHre. MOH OIIEHOUHBIX CPEICTB
JUISL TIPOBE/ICHHSI TEKYIETO KOHTPOJIS YCIEBAEMOCTH M MPOMEXYTOUYHON aTTeCTalluy MpeJICTaB-

neH B [Ipunoxenun 1.

6 YueOHO-MeTOaAMYECKOEe M HHPOPMALMOHHOE O0ecTiedeHHe TUCIUTITUHBI

(MoayJis)

6.1 OcHoBHasl M IONMOJTHUTEIbHAS JJUTEpaTypa

OcHoBHas nuTeparypa

1. Jemmmuenko, B. . ®usuka : yueonuk / B. U. Jemuguenko, 1. B. Jlemuauenko. — 6-¢
u3., nepepad. u mom. — Mocksa : UH®OPA-M, 2022. — 581 c. // Znanium.com : 3Jek-
TpoHHO-OmOMMoTeunas cucrtema. — URL: https://znanium.com/catalog/product/1858485

(mata obpamenus: 04.05.2022). — Pexxum 1ocTyIia: 1mo moAmucKe.

2. Kysnenos, C. . ®u3uka. Mexannka. Mexanuyeckue kojaeOaHust M BOJTHBI. MoeKysp-




10.

11.

12.

13.

14.

15.

16.

17.

Has gusuka. Tepmogunamuka : yuebnoe nmocobue / C. U. Ky3HenoB. — 4-¢ u3n., ucop. u
nor. — Mocksa : By3oBckuii yueonuk : MHOPA-M, 2020. — 248 c. // Znanium.com :
AJICKTPOHHO-OMOINOTCUHAS cucrema. URL:
https://znanium.com/catalog/product/1084382 (mata obpamienus: 04.05.2022). — Pexxum
JIOCTYTIA: TI0 TOAIHCKE.

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

Hukepos, B. A. ®usuka 11 By30B: MEXaHUKa U MOJICKYJisspHas (u3uka : yuyeOnuk / B.
A. HukepoB. — MockBa : U3gatenbcko-Toproast kopropanus «/Jamkos u K°», 2019. —
136 c. // Znanium.com: D3JEKTpOHHO-OMOMMoOTeyHass cucrtema. —  URL:
https://znanium.com/catalog/product/1093242 (nata obpamenus: 04.05.2022). — Pexxum
JOCTyTA: 1O MOJIMUCKE.

[MepmunoB, A. B. O6mas ¢usuka. 3amaun ¢ pemeHus My : 3agaqauk / A. B. [lepmuHOB,
10. A. Bapkos. — CapatoB : By3osckoe obpasoBanue, 2020. — 725 c¢. // IPR SMART:
udpoBoii obpasoBarenbHbIil pecypc. — URL: https://www.iprbookshop.ru/95156.html
(mara obpamenus: 04.05.2022). — Pexxum 1ocTyIia: 1mo moAmnucKe.

Bomnbkenmreitn, B. C. CoopHuk 3amgau mno obmemy kypcy ¢usuku / B. C. BonbkeH-
mTeiH. — 12-e usn., ucnp., 11-e uzn., nepepad. — Mocksa : Hayka, 1990; 1985. — 382 c.
Bonbkenmreiin, B. C. CoopHuK 3a71a4 mo 001meMy Kypcy GU3HUKH: JUIsl CTYACHTOB TEXH.
By30B / B. C. Bonbkenmreitn. — 3-¢ uza., ucnp. u gon. — Cankr-IlerepOypr: KamxHbIA
mup, 2003. — 328 c.

['punkpyr, M. C. JIaGopaTopHbIif TPaKTUKYM 110 PU3HKe: ydeOHOE mocoOue it BYy30B /
M. C. I'punkpyr, A. A. Bakymok. — Cankt-IlerepOypr: Jlans, 2012. — 480 c.

Cagennbes, U. B. Kypc obmieit pusuku: yuedHoe mocodue st Bry30B. B 3 1. T.1 : Mexa-
HuKa. MonekynspHas ¢usuka / U. B. CaBenbeB. — 5-¢ u3a. — Mocksa: Hayka, 1989;
1986, 1982; 1977; 1973. — 416 c.

Cagenbes, U. B. Kypc o6uieit ¢pusuku: yuebHoe nocodue anst Bry3oB. B 3 1. T.2 : Dnek-
TpudecTBO W MarHetu3M. Bomubel. Ontuka / M. B. CaBenseB. — MockBa: Hayka, 1988;
1982; 1978. - 480 c.

CagennbeB, U. B. Kypc ob6meit dusuku: yaedHoe nocobue s Bry3oB. B 3 1. T.3 : KBan-
TOBas onTHKa. AToMHas (usuka. Pusuka TBEPAOrO Tena. Gu3nKa aTOMHOTO spa U dJie-
menTapHbix yacTtull / 1. B. CaBenbeB. — Mocksa : Hayka, 1987; 1982; 1979. — 304 c.
Tpodumona, T. U. Kypc ¢pusuku: yaedbnoe nocodue mis Bry3os / T. . Tpodumosa. — 2-
e u3a., ucnp. — Mocksa: Beicmias mkona, 1994; 1990. — 478 c.

Tpodumona, T. U. Kypc ¢pusuku : yuedHOe mocoOue aisi MHX.-TeXH. crell. By30B / T. U.
Tpodumona. — 8-e¢ u3n., 7-¢ usa., 6-¢ u3m., 5-¢ u3m., crep., 4-¢ us3id., ucnp. — Mockaa:
Bricmas mkosa, 2004; 2003; 2001; 1999; 1998; 1997. — 542 c.

Tpodumona, T. U. Kypc busuku : yaedbnoe nocodue st By3oB / T. U. Tpopumona. — 17-
e u31., crep., 13-e usn., 11-e usn., crep., 9-e u3n., nepepad. u gom. — Mocksa : Akajne-
mus, 2008; 2007; 2006; 2004. — 559 c.

Tpodumona, T. . CoopHuUK 3a1a4 110 Kypcy GU3MKH : yueOHoe nocodue st BTy30B / T.
N. Tpodumona. — MockBa: Bricmias mkomna, 1996; 1991. — 304 c.

Ou3nKa: METOAMYECKHUE YKA3aHUS IO BBHIMOJHEHUIO KOHTPOJBHBIX pabOT U pacyE€THO-
rpaduyecKkux 3alaHuil Uit CTYJ. MH)XEHEPHO-TEXHUYECKUX Hamp. U CHell. 3a04HO0i (dop-
Mbl 00yuenust / coct. M. A. IleperoenoBa. — Komcomonbck-na-Amype: Uzn-so Komco-
MOJIBCKOTO-Ha-AMype roc. TexH. yH-ta, 2012. — 55 c.

Yeptos, A. I'. 3agaunuk no ¢usuke: yuedHoe nmocodue aist Bry30B / A. I'. UepTos, A. A.
Bopo0ObeB. — 6-¢ u3a., uctp. — Mocksa : Uaterpan-Ilpecc, 1997. — 544 c.
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18. Yepros, A. I'. 3amaunuk no ¢usuke: yueOnoe nocodbue s ry3os / A. I'. UepTos, A. A.

BopoObeB. — 8-¢ u3x., mepepad. u gom. — Mocka: dusmariaut, 2008; 2006; 2005.
- 640 c.

JlomotHUTETbHAS TUTEpATypa

Hmutpuesa, H. I'. O6mas ¢usuka. ['eoMmerpudeckas U BOJHOBAs ONTHKA : y4eOHOE T10-
cobue / H. I'. Imutpuesa, O. H. Yaiikockas, E. H. bouapaukoa. — Tomck : M3naTens-
ckuit JTom Tomckoro rocymapcrseHHoro yausepeutera, 2020. — 184 c. // IPR SMART:
nudpoBoii odpazoBarenbHbid pecype. — URL: https://www.iprbookshop.ru/116814.html
(mara oopamenus: 04.05.2022). — Pexxum ocTyIia: 1mo moAmucKe.

Hetnad, A. A. Kypc ¢usuku : yue6HOe mocobue mis BTy30B / A. A. Jlernad, b. M.
SBopckwuii. — 6-e u3 M., crep., S-e usn., crep., 4-e u3a., uctp. — Mocksa : Axkagemusi, 2007,
2005; 2003. - 720 c.

3ucman, I'. A. Kypc o6meit pusuku. B 3 1. T.1. Mexanuka, MonexkysisipHas pu3uka, Ko-
nebanus u BoHbl / I'. A. 3ucman, O. M. Togec. — 5-¢ u3n., crep. — Mocksa : ®uzmarrus,
1972; 1969; 1967; 1964. — 340 c.

3ucman, I'. A. Kypc obmeit pusuxu. B 3 1. T.3 : Onruka, ¢pusuka aToMOB U MOJEKYI.
®dusnka atoMHOrO0 sApa U Mukpoyactuil / I'. A. 3ucman, O. M. Tonmec. — Mockga : Ous-
matrus, 1972; 1968; 1965. — 196 c.

6.2 MeToanuyecKkue YKazaHud AJd CTYACHTOB IO OCBOCHHUIO TUCHUIIJTHHBI

M.C. I'punkpyr, E.1. Tutopenxko, FO.1. TkauyeBa. JlabopaTopHbIil MpakTUKYM 1O (U3HU-
ke. Yueb. mocobue. - Komcomonbck-Ha-Amype: TOYBIIO «KHAI'TY», 2011. 146 c.
A.A. Bakymok, H.A. Hosroponos, }0.1. TkaueBa. KoHTponbHO-pacueTHble MaTepuabl
no ¢usuke (OcHoBHBIE ¢usnueckue Gopmynasl. KoHTponbHBIE pabOTHI, pacyeTHO-
rpaduueckue 3a1aHus U TecThl). Yuel. mocobue. — Komcomonnck-ua-Amype: @I'bOY
BO «KHAT'Y», 2018. -100 c.

[leperoenosa, M. A. Metoanueckue yKa3aHusi U KOHTPOJIbHBIC 3aaHUs IS CTYIEHTOB —
3a0YHMKOB MHX. — TE€XH. cmell. By30B — KomcoMonsck — Ha — Amype: ®I'bOY BIIO
«KaAI'TY», 2012. — 58 c.

6.3 CoBpemeHHbIe IpodeccHOHATbHBbIE 0a3bl JAHHBIX U HHGOPMAIMOHHbIE
CIPaBOYHbIE CHCTEMbI, HCIOJIb3yeMble NMPHU 0CyLIeCTBJIeHUN 00pa30BaTeIbHOI0

nmpouecca 1mo TMCuMIlInHe

Kaxnomy obydatoniumycst o0ecrieueH A0cTyn (yJaleHHBIH JOCTYI), B TOM YHUCIIE B CITy-

yae MPUMEHEHHUS 3JIEKTPOHHOTO OOYYEHHMsI, AUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHI, K
COBPEMEHHBIM MPOPECCHOHATBHBIM 0a3aM JaHHBIX U WH(OPMAIMOHHBIM CIPABOYHBIM CHCTE-
MaM, ¢ KOTOPbIMH Y YHUBEPCUTETA 3aKJII0UEH JOTOBOP.

[lepeyeHp pekoMeHAYyeMbIX MpO(pEecCHOHANBHBIX 0a3 JaHHBIX M WH(POPMALMOHHBIX

CIPABOYHBIX CHCTEM TPEICTABJICH Ha caiiTe yHuBepcuTeTa WWW.Knastu.ru / Haw ynusepcumem
/ Obpazosanue / Hanpasienue noocomosku / Paboyuii yueonwiii naan / Peecmp 9B5C.

1.

2.

OnekTpoHHO-O0ubmoreunas cucreMa ZNANIUM.COM. — JloroBop Ne 118 36¢ MK3
221272700076927030100100090026311244 ot 14 mapra 2022 1.
DnekTpoHHO-O0nbmoreunas cucrtema [PRsmart. — Jlunensuonnsiii gorosop Ne EI144/9
(meuckmountenbHas gunensus) HMK3  221272700076927030100100090016311244
ot 14 mapta 2022 r.

OnexTponHo-6nbaroTeuHas cucrema eLIBRARY.RU. — lorosop Ne EI144/12 na oxa3a-
HUE yCIIyT JocTyma K AIEKTPOHHBIM U3JIaHUSM
HK3 221272700076927030100100090036311244 ot 14 maprta 2022 1.
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http://www.knastu.ru/

6.4 IlepeyeHb  pecypcoB HH(OPMALMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH
«/HTEepHET», HEOOXOAMMBIX JISI OCBOEHUS AU CIUILINHBI (MOIYJIs1)

HaszBanue caiita DJIEKTPOHHBIN azipec

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

00pazoBaHHE
Hayunas snexkrponnas oubnuorexa «Kubep- http://cyberleninka.ru
JICHUHKa»
dusnka 11 Bcex https://questions-physics.ru
https://open-
Bupneonexuu ®usrexa: nekropuit MOTU education.net/academic/university/videolektsii-

fizteha-lektorij-mfti/

7 OpraHu3auMOHHO-TIeJaroruyecKue ycaoBus

Oprann3anus 00pa3oBaTeIbHOTO MPOIECCca PeriiaMeHTUPYeTCs y4eOHBIM TUIAHOM | pac-
NUCaHWEeM Yy4eOHBIX 3aHATUH. SI3bIK 0OyueHHs (TmpemomaBaHusi) - pycckuil. [[ns Bcex BuIOB
AyAUTOPHBIX 3aHATHI aKaJIEeMUYECKHI Yac yCTaHABIMBAETCS MPOJOKUTEILHOCTBIO 45 MUHYT.

IIpu ¢GopmupoBaHUU CBOEH HMHIMBHIYaIbHONH 0Opa30BaTENbHOM TpPaeKTOpUH 00ydaro-
IIMKCS UMEET MPaBO Ha Mepe3adeT COOTBETCTBYIONIUX MUCIHILINH U MPO(ECCHOHAITBHBIX MOJTY-
JIeil, OCBOEHHBIX B MPOIIECcCe MPEANISCTBYIOMIET0 00yUeHus, KOTOPhI 0CBOOOXKAAET 00yJaroIe-
ToCsl OT HEOOXOIMMOCTH UX MTOBTOPHOTO OCBOCHHUSL.

7.1 Oo6pa3oBarejibHbIe TEXHOJIOTHHI

VY4eOHbIi mpoliecc MpH MPENoAaBaHuN Kypca OCHOBBIBACTCS HAa MCIIOJIB30BAHUU TPAIIH-
IOWUOHHBIX, HHHOBAaIlUOHHBIX U I/IH(bOpMaI_[I/IOHHBIX OGpﬁSOB&TGJ’IBHBIX TEXHOJIOTHH. TpaI[I/ILII/IOH-
HbIe 00pa3oBaTeIbHBIE TEXHOJIOTHU TPEACTABICHBI JEKIUSIMH U CEMUHAPCKUMU (TIPAKTHYECKH-
MI/I) 3aHATUAMMU. I/IHHOBaLII/IOHHBIe OGp%OBaTeHBHBIe TCXHOJIOTHU HUCIOJIB3YIOTCS B BUJIC IIHUPO-
KOTO TIPUMEHEHUSI aKTUBHBIX M HHTEPAKTUBHBIX ()OPM TpoBeeHUs 3aHsaTHid. HpopManmoHHbIe
o0pa3oBaTeNbHbIE TEXHOJOTHMH PEATU3YIOTCS MYTEM AaKTHBHM3AIMU CAMOCTOSTENBHOW PaOOTHI
CTYJICHTOB B MH(OPMAIIMOHHOK 00pa30BaTeIbHOM Cpeie.

7.2 3aHATHA JEKIIHOHHOI'0 THUIIA

JIeKIIMOHHBIN KypC MPEAnoiaracT CHCTEMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIIPO-
COB Y4eOHOTO IJIaHa.

Ha miepBoii Jiekiuu JIEKTOp 00513aH MPEeAyIPEUTh CTYICHTOB, IPUMEHUTEIIEHO K KAKOMY
6a3oBoMy yueOHUKY (yueOHUKaM, Y4eOHBIM MOCOOHIM) OyAeT MPOYUTaH KypC.

JlekIMOHHBIA KypC JOHKEH JaBaTh HAMOOJBIINK 00BheM MH(POPMAIMK U 00eCreYrBaTh
Oonee TiyOOKOe MOHUMaHUE YYeOHBIX BOIPOCOB MPHU 3HAYUTEIHLHO MEHBIIEH 3aTpaTe BPEMEHH,
4eM 3T0 TpeOyeTcst OOJBITUHCTBY CTY/ICHTOB Ha CAMOCTOSITEIIbHOE H3ydeHUE MaTepraa.

7.3 3aHATHA CEMHHAPCKOI0 THUIA

CemuHapCKuUe 3aHATHS MPEICTABISIOT COOON JeTaTH3aIHIO JIEKIIMOHHOTO TEOPETUIECKO-
To MaTcpualia, IpOBOAATCA B LECJIAX 3aKPCIIJICHUA KypCa U OXBATBIBAIOT BCC OCHOBHLIC pa3JaCJIbl.

OcHoBHO# (hOpMOIi TPOBEACHHUSI CEMUHAPOB SBJISETCA 00CYXKIeHUE HamOosee mpooem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM T€MaM, a Takke paz0op MpPUMEpPOB M CUTYaIHil B
ayJUTOPHBIX YCIOBHSIX. B 00s3aHHOCTH TperoaBaTessi BXOIAT: OKa3aHHE METOAWYECKOH IO-
MOIIA U KOHCYJIBbTUPOBAHUC CTYACHTOB 11O COOTBCTCTBYIOIIIMM TEMaM KypcCa.
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AKTHBHOCTb Ha CEMMHAPCKUX 3aHATHAX OLICHUBAETCSA 1O CIAEAYIOLUIUM KPUTEPUIM:

- OTBETHI Ha BOIIPOCHI, peAIaracMble MpernoaaBaTeneM;

* y4acTHE B IUCKYCCUSX;

* BBITMIOJIHEHUE NTPOEKTHBIX U UHBIX 33aJJaHUH;

* ACCUCTHPOBAHME MPENOIABATENIO B IPOBEAECHNHN 3aHATUH.

OtBeT foiKeH ObITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIIOAKHBIM, COEPKATh
CCBIJIKH HA UICTOYHUKH.

Jloknaznel U ONIIOHMPOBAHUE JTOKJIAZOB IPOBEPSAIOT CTENEHb BIAJCHHUS TEOPETUYECKUM
MaTepUajoM, a TAKK€ KOPPEKTHOCTh U CTPOIOCTh PACCYKIECHUH.

OrneHnBaHuE 3aJlaHUH, BBIIOJHEHHBIX Ha CEMUHApCKOM 3aHATUH, BXOJUT B HAKOIUIECH-
HYIO OLICHKY.

7.4 CamocTtosiTe1bHasi pa0oTa 00y4alOIMXCs 10 AUCHHUILINHE (MOLYJII0)

CamocrosTenbHas paboTa CTYIEHTOB — 3TO IPOLIECC aKTUBHOIO, IEJIEHAIPABICHHOTO
IpUOOPETEHNUs CTYIEHTOM HOBBIX 3HAaHUH, yMEHUN 0€3 HEMOCPEICTBEHHOTO Yy4acTus Ipenoja-
BaTels, XapaKTEPU3YIOIIMICS NPEIMETHOM HAIMpPaBICHHOCTHIO, 3(PPEKTUBHBIM KOHTPOJEM H
OLIEHKOH pe3ybTaToOB JEATEIbHOCTH 00Yy4arOLIerocs.

Lenu camocTosTENEHON PaOOTHI:

- CHCTEMaTH3alysl U 3aKPEIUICHHUE MOITYYCHHBIX TEOPETUUECKUX 3HAHUNA M MIPAKTUYECKHUX
YMEHUU CTYIECHTOB;

- yri1yOJieHHe U pacIlipeHue TEOPeTHUECKUX 3HaHU;

- (hopMHUpOBaHME YMEHUH HUCIOJIB30BaTh HOPMATUBHYIO U CIIPABOYHYIO JOKYMEHTAIIHIO,
CIELUAJIBHYIO JINTEPATYPY;

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

- (hOpMHUPOBAHHUE CAMOCTOSITEILHOCTH MBIIUICHUS, TBOPYECKON MHUIIMATUBBI, CIIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CAMOPEAIN3aLlUu;

* pa3BUTHE UCCIIEAOBATEIbCKUX YMEHUHN U aKaIEMUYECKUX HABBIKOB.

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

TexHomorust opraHu3ay CaMOCTOSITENIbHOW pabOThl CTYJICHTOB BKJIIOYAET MCIIOJIb30Ba-
HUE WH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

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

CryneHTbl JOJIKHBI HNOAXOAWTH K CAMOCTOATENBbHOM paboTe Kak K HauBa)KHEHIIEMY
CPEACTBY 3aKPEIJICHUS U PA3BUTUS TEOPETUYECKUX 3HAHMM, BBIPAOOTKE €IMHCTBA B3IJIAJ0B Ha
OTJEJIbHBIE BOIPOCHI Kypca, IPUOOPETEHMsI OIIPEEICHHBIX HABBIKOB U MCIIOJIb30BaHUS Ipodec-
CHUOHAJIbHOU JIUTEPATYpHI.

7.5 MeToauyeckue peKOMeHIAAUMHU AJIs1 00y4aIOMXCHA M0 OCBOCHUIO M CUMILTHHbBI

[Ipu m3yueHUM TUCHMIUIMHBI OOYYalOIIMMCS IIeIECOO0Pa3HO BBIMOIHATH CIEIYIOLIHE
PEKOMEHIalluH:

1. U3yuenue yueOHOM TUCIUIUIMHBI JOHKHO BECTUCH CUCTEMATHUECKH.

2. [Tocne u3yueHus: Kakoro-i1nbo paszena Mo y4eOHMKY WM KOHCIEKTHBIM MaTepuagam
PEKOMEHYETCs 110 NTaMATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPEECICHUS, IIOHATHS pa3Jie-
na.

3. Ocoboe BHUMAaHUE CIIEAYET YACIUTDH BHIIOJIHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHSATH-
M U UHAUBHUIYaJIbHBIM KOMILUIEKCHBIM 33IaHUSIM Ha CAaMOCTOSITENIbHYIO paloTy.
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4. Bcst TeMaTHKa BOIIPOCOB, U3YYACMBIX CaAMOCTOATCIIBHO, 3aJdaCTCA Ha JICKIUAX ITPCIIOo-
naBaTeneM. MM e aroTcs UCTOYHHUKY (B MEPBYIO OYepe/lb BHOBb M3JaHHbBIE B IEPHOIUUYECKON
HaY4HOH 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 JOINOJHUTH
€ro ¢ y4eTOM PEKOMEHOBAaHHOM 110 JJaHHOHN TEME JINTEpaTyphl;

* U3Y4YUTh PEKOMEHJOBAHHYIO JUTEPATypy, COCTABIATH T€3UCHl, aHHOTAI[UN 1 KOHCIIEKTHI
HaH6onee BaXXHbBIX MOMCHTOB,

* CaMOCTOSITENIbHO BBIMOJIHATH 33JaHUsI, aHAJIOTMYHBIE MTPejlaraéMbIM Ha 3aHSITHSIX;

* UCTIOJIb30BAaTh JIJIsl CAMOIIPOBEPKH MaTepualbl (pOH/Ia OLIEHOYHBIX CPEICTB.

7.5.1 MeToau4yeckue yKasaHusi Py padoTe HA/l KOHCIIEKTOM JIeKIIHH

B Xoze neKunoHHBIX 3aHATHI HE00XOAUMO BECTH KOHCIIEKTUPOBAHHE y4eOHOro MaTepHa-
na. OOpamate BHHUMaHue Ha (OPMYIUPOBKH 3aKOHOB, PAaCKpBIBAIOIIME COAEpKAHHE TEX HIH
UHBIX (U3NYECKUX SBICHUN M mpolieccoB. JKenaTeabHO OCTaBUTh B pabOYMX KOHCIIEKTaX MOJI,
Ha KOTOPBIX MOKHO JI€1aTh IOMETKH M3 PEKOMEHIOBAHHOW JIUTEPATYpPBI, JOMOJHSIOIINE MaTe-
pHa IpOCTyIIaHHOM JIEKIIUH, a TAKXKe MMOYePKUBAIOLIIE 0COOYI0 BaXKHOCTh TE€X MJIM MHBIX TEO-
PETHYECKHUX TOJI0KEHUH.

[Ipu paGoTe Hag KOHCIEKTOM JIEKIMH HEOOXOAWMO MPOUYUTATh M3JIOKEHHBIH MaTepHhai
IIPEnoaBaTesieM, a TaKyKe IPOYECTh COOTBETCTBYIOIIME pa3/ieiibl PEKOMEHIOBAHHOTO Mpenoaa-
BaTeJeM y4eOHUKA, JIsi ’TOT0 MOKHO HCIIOIh30BaTh Menmoouueckue ykazanus 2, 3 (n. 8.1).

B nporecce u3yueHus: KOHCIEKTa U JOTIOJIHUTEILHON JTUTEpaTyphl 0OpaTUTE BHUMaHUs Ha
OTIpe/ieIeHUs] OCHOBHBIX (PU3MUYECKUX BEIMYUH M MX pa3MepHOCTel. [IoBTOpUTH OCHOBHEBIE SIB-
JICHUS] U 3aKOHBI, KOTOpbIE OIMHUCHIBAIOT 3TU sBieHUs. Eciu kakue-muOo 3aKOHOMEPHOCTH U
(dopMyIbl, CBA3bIBaIOIINE (PU3HMUECKUE BEIUYMHBI UMEIOT BBIBOJ, TO HEOOXOJMMO U3YYUTh ITOT
BBIBOJI [0 KOHCIIEKTY WJIM MO y4eOHUKY. PexomMeHayeTcs Takke B KOHIE M3yUYeHUSI KOHCIEKTa
IPOBEPUTH ceOsl HAa 3HAHUE U MOHMMAaHUE OCHOBHBIX (DU3MUYECKUX BENUYMH, (HOPMYI U 3aKOHOB
110 U3y4aeMou Teme.

7.5.2 MeToanueckue yKa3aHus 10 CAMOCTOATEIbHOI padoTe HAX 3y4yaeMbIM MaTe-
pHYajioM M NP NOAT0TOBKE K NPAKTHYECKUM 3aHATHAM

[Tpu mOATOTOBKE K MPAKTUYECKOMY 3aHITHIO HEOOXOAMMO U3YyYUTh TEOPETUYECKHI MaTe-
pHa, COOTBETCTBYIOIIMK MPAKTHYECKOMY 3aHITHIO, TI0 KOHCIIEKTY WJIH YYeOHUKY PEKOMEHIO-
BAHHOT'O HpeHO,Z[aBaTeJIeM.

Oco0oe BHUMAaHHE CIICAYET YICIUTh OCHOBHBIM (DM3MUYSCKUM SIBJICHUSM U 3aKOHAM, OITH-
CBhIBAKOIIIM O3THU SABJICHUS. HGOGXOZ[I/IMO HpOBepI/ITB onpe;[eneHH;I (bI/ISI/I‘IeCKI/IX BCINYHH, BXOOA-
KX B 3TH 3aKOHBI, a TAK)Ke UX pazMepHOCTH. ClieayeT Takke MOBTOPUTHh (POPMYITBI, OITUCHIBA-
e I/I?)y‘IeHI/Ie q)HSI/I‘IeCKI/IX BCJIMYHUH B 3aBUCHUMOCTU OT MCHSIOIIIUXCS napaMeTpOB. HOHCBHO
TaKKe MO 33JaYHUKY MPOCMOTPETh NMPHUMEPHI THUIIOBBIX PEIICHUH (PU3NYCCKUX 3a7ad, OTHOCS-
IMXCsl K JaHHOU Teme. JJist 3TOro MoXKHO HUCTIOIb30BaTh Memoouueckue ykazanus 4, 5 (n. 8.1).

7.5.3 MeToau4ecKkue yKa3aHus 10 BbINOJHEHHUIO J1a00paTOPHOH padoThl

Jnist BeITONTHEHUS TaO0paTOPHOI paboTHl HEOOXOIUMO UCTIONB30BATh MenoouyecKue yKa-
3anua 1 (n. 8.3) U3y4uTh U IPUMEHUTH CIECIYIOIINE PEKOMEHOAyUU, TaK KaKk ONMMCAHUE K KaXK-
JI0H J1abopaTopHOii paboTe BKIIOYAET B ceOs cieayromue naparpagsl:

1. Hens padotel. [IpubGopbl 1 MpUHAIEKHOCTH.

2. Beenenue.

3. ®u3nuecKkre OCHOBBI SKCIIEPUMEHTA.
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4. TTopsiioK BBITIOTHEHUS paOOTHI.

5. Bonpocsl 1151 Jomycka.

6. IIpoToKOa N3MEPEHUH.

7. TecT ni1g 3alUTEL

B nepeom maparpade nocraBieHa yenp 1a60pamopHoll padomel N TIEPEUNCIICHBI TIPU-
HAJIS)KHOCTH, HEOOXOIMMBIC TSI BBITOJIHEHUS Ja00OpaTOpHOI pabOTHI.

B ¢6edenuu vznoxxeHsl m3yyaemble 3aKOHBI, ONpEACTCHbl (U3NUECKUE BEIUYMHBI M HUX
B3aMMHasl 3aBUCUMOCTb.

OOyuaroniemMycsi HEOOXOIUMO BHUMATEIBHO H3YyUUTh «Du3zuueckue 0CHO8bl IKCnepu-
MeHmay, Tie ONrcaHa YKCIIepUMEHTaIbHas yCTaHOBKA U MPUBEJEHA cXeMa. 3/1eCh KE PelaeTcs
dusnueckas 3agada i ONPEIeICHNs UCKOMOW BETUYHHEI.

[Tocne u3ydeHus nopsaoka 6vinoaHeHus padbOThl CTYNEHT JOJDKEH IMPEACTaBiIsATh JKC-
MEPUMEHT B I€JIOM, 3HaTh, KaK M B KaKOH MOCIEIOBATEIHHOCTH HU3MEPSIOTCS (PU3NYECKUE Be-
JINYUHBI.

Jns nomycka K pabote He0oOXOMMO OTBETHTD Ha «Bonpocel 0nsa donyckay.

[Tpu npoBeneHUN SKCIIEPUMEHTA JTaHHBIE BCEX M3MEPEHUIl HYXHO BHeCcTU B «lIpomoxon
u3Mepenuil» B COOTBETCTBUU C €ro (opMoil M mopsakoMm paboTsl. B mporokone u3mepeHwmit
MIPOBOJSTCS TAK)KE BCE HEOOXOAMMBIE PACUETHI.

Jlist mocTpoeHwst rpa kOB B MPOTOKOIAX UMEETCSI MUJUTUMETPOBAsSI CETKA.

[Tocne Toro, Kak BBIMIOJIHEHO 33/1aHKE K Ja00paTOpHOM paboTe, HYKHO CIENaTh BHIBOJBI U3
IPOJIETAHHOTO SKCIIEPUMEHTA. BBIBO/IBI BKIIIOUAIOT B cE0sI:

- aHAJIM3 TIOJYYEHHOW 3aBUCUMOCTH BEJIMYMH U COOTBETCTBHUE €€ UCCIIEyEMOMY 3aKOHY;

- CpaBHEHHE JKCIIEPUMEHTAILHOTO 3HAYCHUS (DPU3MYECKON BETUYHMHBI C TEOPETUYCCKUM
3HAYEHUEM;

- aHAJIM3 YCJIOBUH SKCHEPUMEHTA U BO3MOXKHOCTEH MX M3MEHEHUS C LENbI0 YBEIUYEHUS
TOYHOCTH U3MEPECHHI M BBIYUCICHUS NCKOMON (DU3UIECKOMN BEITMYUHBI.

Onwucanue nabopaTopHON pabOTHl 3aKAaHUMBACTCS Mecmom 0na 3aujumol. [IpaBuibHbIC
OTBETHI Ha BOIPOCHI TECTA CBUJECTENHCTBYIOT 00 YCBOCHHM TEOPETHYECKOr0 MaTepuaia JaHHON
n1abopaTopHOi pabOThI M YCIIEUTHOM €€ BBITIOJHEHHH, YTO SIBIISIETCS 3aJI0TOM IMOJIyUYCHHUs 3a4eTa
o 3ToM pabore.

7.5.4 MeToanueckue yKa3aHHs 10 BHINOJHEHUI0 KOHTPOJIbHOM PadoThl

K BeimonHeHUto KoHTposbHOU padoTsl (KP) mo xaxaoMmy pasaeny GuU3uKH CTYACHT, 00Y-
YaroIuiics Mo Kypey obmmel Gpu3MuKH, MPUCTYNAeT TOIBKO MOCIE U3YYEHUS TEOPETUIECKOTO Ma-
Tepuaa, U3JI0)KEHHOTO MPEeno/iaBaTelIeM WM N3YYEHHOTO CAMOCTOATEIBHO COOTBETCTBYIOIIETO
JAHHOMY pazfeny (pu3uKH.

[Tpu Bemonnenun KP cTyneHTy HE00X0IMMO PYKOBOJICTBOBATHCS CIICIYIOIIHM:

1. KP BbimonHseTCsl YepHWIaMU B OOBIYHOM IIKOJIBHOW TETpaau, Ha OOJOXKKE KOTOPOM
MPUBOAATCS CBEACHHS MO HOpMaTuBHOMY AokymeHTy PJI ®I'bOY BIIO «KuAI'Y» 013-2016.
«TekcToBble cTyneHueckue padbotsl. [IpaBuna opopmiteHus».

2. Ycnosus 3anau B KP mepenuceiBaloTcs moJHOCTBIO 0€3 cokparienuid. s 3amedanuii
IpernoaaBaTelis Ha CTpaHUIaX TETPATU OCTABIISIOTCS TOJIS.

3. Ilpu Bemoanenun KP HeoOXoamMo 3ammcarh KpaTKOe YCIOBHE 3amauu. B pemenun
TpeOyeTcsl MPUBECTH OCHOBHBIE 3aKOHBI M (DOPMYJIBI, HA OCHOBAHUU KOTOPBIX IPOU3BENEHO pe-
nieHue (¢ noscHeHusaMu). [Ipy HanMUMK BEKTOPHBIX BEIMYMH U KOOPAWHAT BBIMIOJIHSAETCS PUCY-
HOK, COJIEpalllui 3TU BEJIMYUHBL. B KOHIlEe peleHus 3ajaun MpoBepsETCsl pa3MEPHOCTb MCKO-
MO# (M3UYECKON BEJIMYMHBI M 3alMCHIBACTCS OTBET.

4. B xonue KP yka3piBaeTcst, KakuM y4eOHUKOM WM y4eOHBIM MOCOOMEM CTYIEHT MOJIb-
30BaJICS NP BHITIOJIHEHUU PaOOTHI (Ha3BaHHWE YUeOHHMKA, aBTOP, TOJT U3/IaHHUS ).
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5. Homepa 3anau, KoTopble CTYACHT J0HKEH BKIIIOUUTH B cBOtO KP onpenensitores no yka-
3aHHBIM TaOJIMIIaM BapUAaHTOB B METOAMYECKOM IMOCOOWH, BBIIaBaeMOM IipemnojaBareneM. J{ms
BeInoaHeHus: KP Heo0XoauMo ucnons30Bath Memoouueckue ykazanus 2, 3 (n. 8.3).

6. KP cTyneHT no/KeH BBICTaBUTh B TUYHBIM KAOWMHET JIJIs1 TPOBEPKH ITPETIOIaBaTEIIEM.

7. Ipu 3ammute KP cTyneHT gomkeH ObITh TOTOB JaTh MOSICHEHHSI MO CYIIECTBY PEIICHUS
BBIJIAaHHBIX 3a7a4.

8 MarepuajbHO-TEXHHYECKOE o0ecneyeHne, He0OXoauMoe J1JIs
OCYILIeCTBJICHUS] 00Pa30BaTEJIbHOI0 MPOLEcca MO0 JUCHUILUIHHE (MOTYJII0)

8.1 JluneH3HOHHOE ¥ CBOOOIHO pacnpocTpaHsieMoe MporpaMMHoe odecriedeHue,
HCNOJIb3yeMoe MPH OCYILIeCTBJIEHUN 00pPa30BaTe/LHOIO Mmpoiecca

Mo JTMCHMIIJINHE

YHuBepcuTeT 00ecrieueH HEOOXOIUMBIM KOMITJIEKTOM JIMIIEH3MOHHOTO U CBOOOIHO pac-
MPOCTPAHIEMOTO MPOTPAMMHOTO OOECIIEYeHUs, B TOM YHUCJIE OTEYECTBEHHOI'O MPOHM3BOJICTBA.
CocTtaB MporpaMMHOTO o0ecrieueHsI, HeOOXOMMOTO JJIsi OCBOSHHSI IUCIUIUINHBI, IPUBEIICH HA
caiite yHuBepcuTeTra WWW.Knastu.ru / Haw ynueepcumem / Obpaszosanue / Hanpasnenue noo-
eomosku / Pabouutl yueonwiii nian / Peecmp I10. B Tabnuiie mpeacTaBlieH IEPeUeHb UCIIONIb3Y-
€MOT0 MPOTPAMMHOTO 00ECIICUCHUSI.

HanmenoBanne PexBusuTh! / YCIIOBUSA UCIIOJIB30BaHUA

o
OpenOffice CB0OOIHAS JINIIEH3US, YCIIOBHSI HCIIOJIB30BAHMUS 10 CCHUIKE:
https://www.openoffice.org/license.html
OnlyOffice CBo0oHast TULIEH3US, YCIIOBHSI HCIIOJIB30BAHUS IO CCBUIKE:
https://www.onlyoffice.com/ru/download-desktop.aspx
8.2 YueOHo-Ja00paTOpHOE 000PYI0BaHHUE
Aynutopus | HammeHnoBanue ayautopuu (1abopaTopun) Hcnons3zyemoe o6opy-
JIOBaHUE
408/1 JlaGopaTopust MEXaHUKU M TEPMOJANHAMUKH, MEKTpH- | JIabopaTopHbIe CTEH b
YecTBa M MarHeTU3Ma
409/1 JlaGopaTopust ONTUKU U (PU3UKH TBEPIOTO TENa JlaGopaTopHbIe CTEH/IBI
416/1 Kommnbrorepnsiit kinacc (Menua) [IepcoHanbHBIE KOMITb-
I0TEPBI
8.3 TexHuYeckue U HIEKTPOHHbIE CPeACTBA 00yYeHUsI

[lpn mpoBeneHWM NEKIMOHHBIX W TMPAKTUYECKUX 3aHATHH HCIONB3yeTCS ayAUTOPHS
416-1, obopynoBaHHasE CTallMOHAPHBIM IPOEKTOPOM JIsi OTOOpakeHUs mpeseHTtanuii. Kpome
TOTO, IPY MPOBEJICHNUH JIEKIUH M MPAaKTHUECKUX 3aHATHH HEOOXOJMM KOMIIBIOTEP C YCTaHOB-
JICHHBIM Ha HeM Opay3epoM M MPOrpaMMHBIM O0ECIeUYeHHEM ISl IEMOHCTPAIIUH MPE3CHTALU.
Jlns peanu3anuyl JUCHUILIMHBI TOTOTOBIICHBI CICAYIOIINE MTPE3CHTALINH:

1. UccnenoBanue paboThI TEIIOBOM MaIiHbl CTUPIIMHTA.
2. 3yueHue 35eKTpOMarHuTHOTO MOJIA.
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http://www.knastu.ru/

3. HaGmroieHre BOJIHOBBIX SBJICHUHN (Ha IpUMeEpe MPSIMOIUHEHHOTO paclipoCTpaHeHHs BOJIH
CBUY-uama3oHa.

4. UccnenoBanue paboTel nHTEphepomerpa MaiikenbcoHa

5. Onpenenenue NocTossHHOW BuHa.

6. Koncrantsl MukpoMupa (nocrosinsas Ilnanka).

Jlns 1abopaTOpHBIX 3aHATHI MCIONB3YETCS ayIUTOpHsl, OCHAILIEHHas 00OpyIOBaHUEM,
yKa3aHHBIM B Ta0I. 1. 8.2.

[TomereHust 1yIsi CaMOCTOSATEIBLHON pabOThI OCHAIICHBI KOMIBIOTEPHON TEXHUKOM C BO3-
MO>KHOCTBIO TIOJKITIOYEHHSI K ceTH «MHTepHEeT» U JOCTYIOM K 3JIEKTPOHHON MH(POPMAIIMOHHO-
obpazoBarenbHOi cpene KHATY:

- 3a11 anekTpoHHoi nHpopmanuun HTb KHAT'Y;

- KOMITBIOTEpHBIE KJIacChl (haKyJIbTETa.

9 MHHble cBeaeHNd

MeToanyecKue peKOMeHIAUHH M0 00y4eHH IO JIUI ¢ OTPAHHYEHHBIMH BO3MOKHO-
CTSIMHU 310POBbSI H MHBAJIU/I0B

OcBoeHHe NUCIUILTUHBI 00YYarOIIUMHUCS C OIPAaHMYCHHBIMH BO3MOXKHOCTSIMHU 3/I0OPOBbS
MOJKET OBITh OPraHU30BAHO KaK COBMECTHO C APYTMMH OOY4YalOIIMMUCS, TaK U B OTIEIBbHBIX
rpynmnax. [IpennonaraioTcs cienuanbHbIe YCIOBHS s TOTy4eHUs: 00pa30BaHUs 00y4arOIuMu-
Csl C OrPaHUYEHHBIMHU BO3MOKHOCTSIMH 3/10POBBSL.

[Ipodeccopcko-nienarorndeckuii cocTaB 3HaAKOMHUTCS € TCHXOJIOT0-(hU3UOIOTHIECKUMHU
OCOOCHHOCTSIMU O0YyYarolIMXcs WHBAIMIOB U JIMIl C OFPAaHUYECHHBIMH BO3MOXHOCTSMHU 3710pO-
Bbsl, MHJIMBUyaJbHBIMUA MPOTPAMMaMH PEaOWIMTAIMA UHBATUIOB (mpu Hanmuuuu). [lpu HEOO-
XOJIMMOCTH OCYILECTBIISIETCS JOTIOJHUTEIbHAS MOAJIEpPKKa MpernoaBaHusl ThIOTOPAMHU, TICHXO-
JIoTaMH, COIIMAILHBIMHU paOOTHUKAMU, TIPOIICIIMMHU MTOATOTOBKY aCCHCTEHTaMHU.

B cooTBeTrcTBHM ¢ MeTOIMUECKUMHU peKoMeHnanusasMu Munoopaayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce mpeamnojaraercsi HCHOJIb30BaTh COLMAIBLHO-aKTUBHBIE U pe-
(i1eKCUBHBIE METOABI 00YUEHHUSI, TEXHOJOTUU COLIMOKYIbTYPHON peabuIuTAaIH C LENbI0 0Ka3a-
HUS TIOMOIIM B YCTAHOBIICHUU IMOJTHOIIEHHBIX MEXJIMYHOCTHBIX OTHOIICHUH C JPYTUMHU CTYICH-
TaMu, CO3JaHUH KOM(POPTHOTO MCUXOJIOTMYECKOT0 KJIMMaTa B cTyAeHuecko rpymnne. [lonbop u
pa3paboTka yueOHbIX MaTepHalIOB MPOU3BOATCI C YYETOM NPEAOCTaBICHUS MaTepuasa B pas-
JUYHBIX (opMax: ayAualbHOM, BHU3YyalbHOW, C HCIOJIb30BAHUEM CHEIHAJIbHBIX TEXHUYECKUX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenne nucuuiuvHebl unamMu ¢ OB3 ocymiecTBisieTcs ¢ MCNONb30BaHUEM CPEICTB
o0OydeHus OOILero U CrenuaIbHOro Ha3HAuYeHUs (MEPCOHANBHOTO U KOJUIEKTUBHOTO HCIOIb30-
BaHMs). MarepuanbHO-TEXHHYECKOe 00ecrieuyeHne MpeycMaTpUBaeT MPUCIIOCOOIEHHE ayanTO-
puii k Hy>xaam aun ¢ OB3.

dopma MpoBEACHUS ATTECTAIMH IS CTYJACHTOB-UHBAIH/IOB YCTAHABIMBACTCS C YIETOM
WHIUBUIYAIBHBIX TICUXOo(pu3ndeckux ocooennocteit. st crynentoB ¢ OB3 npeagycmarpuBaet-
cs1 tocTymnHas popMa MpeloCTaBICHUs 3aJaHNH OLEHOYHBIX CPECTB, @ UMEHHO:

- B TEYaTHOW WM OJJIEKTPOHHOUW Qopme (s JHUIl € HAPYLIEHUSIMU OMOPHO-
JIBUTATEIBHOTO amnmnapara);

- B IYaTHOU (popMe MJIM AIEKTPOHHOU (PopMe ¢ YBETUUCHHBIM MPU(TOM U KOHTPACTHO-
CTBIO (JIS1 JIUIT C HAPYIICHUSIMU CIIyXa, PeUH, 3PCHUS);

- METOJIOM UTEHUS aCCUCTEHTOM 33/IaHUsI BCIYX (711 JIUL C HAPYLIEHUSIMU 3PEHHUS).

CryneHTaM C WHBaJIUJIHOCTBHIO YBEITMYHMBACTCS BPEMsl Ha TMOJATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. [IJi TakMX CTYIEHTOB MpeaycMaTpuBaeTcs HocTymHas ¢opMa MperocTaB-
JICHWS] OTBETOB HA 3aJIaHUsl, a UMEHHO:

- MICBbMEHHO Ha OyMare Wi HaOOpOM OTBETOB Ha KOMIBIOTEpE (IJIs1 JIUIl C HAPYIICHHSI-
MU CllyXa, peun);
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* BBIOOPOM OTBETa U3 BO3MOXKHBIX BAPHAHTOB C MCIIOJIB30BAHUEM YCIIYT aCCUCTEHTA (IS
JIMIL ¢ HAPYIIEHUSIMHU OIOPHO-/IBUraTeIbHOIO aliapara);

* YCTHO (U151 JIUL] C HAPYLIEHUSIMU 3PEHMSI, OIOPHO-ABUTATEILHOTO aIllapara).

ITpu HeoOxoaMMOCTH 17151 00YHArOIIUXCSl C MHBAJIMAHOCTHIO MPOLIEypa OLEHUBAHUS pe-
3yJIbTaTOB O0YUYEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TAIOB.

17



