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1 OOume mooKeHus

Pabouas nporpamMma mucuuiuinabl «Du3nka) cocTaBiIeHa B COOTBETCTBUU C TPEOOBaHU-
MU (peIepaTIbHOTO TOCYAapCTBEHHOTO 00pa30BaTEeIbHOTO CTaHJApTa, YTBEPXKICHHOTO IMPHKa-
30M MunucrepcTBa 00pazoBanus U Hayku Poccuiickoit @eneparuu ot 02.06.2020 Ne 701, u oc-
HOBHO# NTpOeCCHOHATLHON 00pa30BaTeIbHON MPOTPaMMbl IOJTOTOBKH «MaTepruaioBeicHUue B
MaIIMHOCTPOSHUM 10 HampasieHuto moarotoBku 22.03.01 «MarepualioBeicHHE W TEXHOJIOTUN

MaTCpPUaAIOB».

3amaun qUcCIU-
IUIAHEL

Osnazsenne GyHAaMEHTAIBHBIMYI MTOHATHSIMH, 3aKOHAMHU U TEOPUSIMH Kiac-
CHYECKOW U COBPEMEHHOH (DU3UKH, a TAKIKE METOAAMHU (PU3MUYECKOTO HCCIIe-
JIOBAHMSL.

OnageHue mpueMamMH U METOAAMU PEUICHHS KOHKPETHBIX 3a/ady W3 pas-
JUYHBIX 00JacTel QU3HKH.

O3HakOMJICHHE C COBPEMEHHOH HaydHOW ammapaTypoi, (GopMHupoBaHUE
HaBBIKOB MPOBE/ICHHUS (PU3MYECKOTO SKCIIEPUMEHTA, YMEHHE BBIICINUTh KOH-
KpEeTHOE (PH3MUECKOE CO/IepKaHNe B MPUKJIAIHBIX 3a/1a4ax OyayIiel cremu-
QIIBHOCTH.

OcHOBHBIE pa3-
JICJTBI / TEMBI
JUCITUTLIAHBI

Pa3znen 1 ®usnyeckne 0CHOBBI MexaHNMKHU: KnHemMaTnka noCcTynaTeabHO-
ro ¥ BpAaLATEILHOTO JBMXKEHMS, /[MHaMMKa MOCTYNATEJIbHOIO M Bpalla-
TEJIBHOTO JIBH)KEHUSI, 3AKOHBI COXPAHEHUSI MMITYJIbCa U 3HEpruu. MexaHu-
yeckas 3Heprusa. Pabora, Tsarorenue. DneMeHTbl TEOPUU TOJSA. DIIEMEHTHI
MEXaHUKH KUJIKOCTEH, DIEMEHThI CIIEHUATILHON TEOPUU OTHOCUTEIBLHOCTH,
®u3nyeckue OCHOBbI MEXAaHUKHU

Pa3znen 2 OcHOBBI MOJIEKYJISIPHOI (PM3MKH U TepMOAUHAMHMKH: More-
KYJIIPHO-KMHETHYECKasl TeOopusl HJealbHOro rasa. ONbITHBIE 3aKOHbBI UeE-
albHBIX Ta30oB YpaBHeHue Knanelipona-MenneneeBa, CrtaTuctuyeckue 3a-
KOHBI MOJICKYJISIPHOH (HU3UKHU. SIBIIEHUS MepeHoca B TEPMOIMHAMUYECKHX
HEpPaBHOBECHBIX cUcTeMax, llepBoe Hauanmo TepmonuHamuku. [IpuMenenue
NepBOro Havajia TEPMOJIMHAMUKU K H30IpolieccaM, Bropoe Havano tepmo-
JUHAMHUKU. DOHTponus. TennoBble IBUraTeny U XOJOAUIbHBIE MAIIUHEL, Pe-
anbHble Ta3bl, OCHOBBI MOJIEKYISIPHON (PU3UKU U TEPMOJUHAMUKI

Pa3nea 3 Jaexrpocraruka. IlocTOSAHHBIN TOK: DJIEKTPOCTATUYECKOE T1O-
Jie U ero XapaKTepUCTHKHU B Bakyyme U BemiecTBe. OCHOBHbBIE TEOPEMBI IS
AIIEKTPOCTATUYECKOTO MOJIS B BaKyyMe U BelecTse, [IpoBogHUKY 1 AudIIeK-
TPUKU B DJIEKTPUUECKOM M0JIe. DIEKTPOEMKOCTh TPOBOJHUKOB U KOHJEHCA-
TOpPOB. DHeprus M o0beMHas IUIOTHOCTb SHEPTUHU 3JNEKTPHUUECKOTO OIS,
[TOCTOSAHHBIN JIEKTPUUYECKUN TOK, €r0 XapaKTEPUCTHUKH M YCIOBHUS CYIIle-
CTBOBaHM. 3aKOHBI IOCTOSTHHOTO TOKA, JJIEeKTpocTaTuka. [10CTOSHHBIN TOK
Pa3nen 4 JnexkrpomarHeru3m: MarHuTHoe Mojie U €r0 OCHOBHBIE Xapak-
Tepuctuku. 3akoH buo-Casapa-Jlanmnaca. JleiicTBue MarHMTHOro moJis Ha
TOKHU U 3aps]pl, MaruutHoe nojie B BellecTBe. Jua-, mapa- u ¢peppomarse-
TUKH, SIBIEHME 2IEKTPOMarHUTHOM MHAYKUMU U caMOMHAYKuuu. [IpaBmio
Jlennia, OcHOBBI TeOpUM MakcBeiia, IeKTPOMarHeTU3M

Paznen 5 Kose6anus u BotHbl: CBOOO/IHBIE HE3aTyXarolllMe U 3aTyXaro-
1€ MEXaHUYECKHUEe U AJIEKTPOMArHUTHBIE KojieOaHusl, BbIHYX1eHHbIE KO-
nebanus. Crnoxxenue xonebanuil, BoaHbl, X XapaKTEpUCTHKH. Y paBHEHUE
IUIOCKOM U chepruuecKuX BOJH, DHEPrusi MEXaHUYECKUX U JIEKTPOMArHuT-
HBIX BOJIH, Konebanus 1 BOJIHBI




Pa3znesn 6 Ontuka. KBantoBasi npupona usiaydeHusi: DJIEMEHTBI T€OMET-
puyeckoil ontuku, BonHOBBIE cBOMCTBa cBera, TermnoBoe uzinydeHue. Po-
to3¢pdekr, Onruka. KBantoBas npupoaa u3mydeHus

Pazgen 7 DiieMeHTHI KBAHTOBOW (DM3UKH aTOMOB, MOJIEKYJ M TBEP/bIX
Tes: Teopus aroma Bojmopoja 1no bopy, DiieMEeHThl KBAHTOBOW MEXAaHMKH,
OnemeHTbl GU3UKKM TBepAoro Tena. [loHsaTre 30HHOIM Teopuu TBEPIbIX T,
DeMeHTHl KBaHTOBOH (PU3MKH aTOMOB, MOJICKYJ M TBEPJIBIX TEJ

Pazgen 8 DiieMeHTHI (M3UKH ATOMHOIO SIIPA M 3JIEMEHTAPHBIX YaCTHIL:
OneMeHTH! (PU3UKU aTOMHOTO si/ipa, DJIEeMEHTapHbIe YaCTHIIbI, KiIaccupuka-
Ul AJIEMEHTAPHbBIX YaCTHI], DJIIEeMEHThl (PU3UKHU aTOMHOIO fA]Ipa U dJIEMEH-
TapHBIX YaCTHI]

2 IlepeuyeHb IVIAHUPYEMBIX Pe3yJIbTATOB 00yUeHHsI M0 JUCHUILIHHE (MOAYJII0),
COOTHECEHHBIX ¢ HHAMKATOPAMHU JOCTHKEHUS] KOMIIeTeHIUii

[Tponiecc m3yueHus: AUCHUTIIMHBI «DU3KKa» HANpaBJIeH HA (OPMUPOBAHUE CIICTYIOIINX
komneTeHuii B coorserctBuu ¢ ®I'OC BO u ocHOBHOI 00pa3oBaTeIbHON MPOrpaMMOii:

Kon n HanMeHOBaHHNE KOMIIE-
TEHIINU

WNHnukaTopsl 10CTH-
JKEHUSA

[Tnanupyemsle pe3yabTaThl 00yue-
HUS 10 JUCLUIIINHE

Oo6menpodeccnoHaTbHBIC

OIIK-1 CnocobeH pemiath 3a-
nayn mpodeccuoHaIbHON es-
TEJBHOCTHU, TMPUMEHSIS METOJIbI
MOJICTTUPOBAHUS, MaTeMaTH4e-
CKOT0 aHajm3a, E€CTECTBEHHO-
Hay4YHbBIC M OOIIECHH)KCHEPHBIC
3HAHUS

OIIK-1.1 3naer ¢yn-
JTAMEHTAJIbHBIE 3aKOHBI
IPUPOJBI, OCHOBHBIE
¢dusnueckue W Mare-
MaTHYECKUE 3aKOHBI
OIIK-1.2 VYwmeer mpu-
MEHATh  (pusmueckue
3aKOHBI U1 MaTeMaTHue-
CKHE METOIBI Ui pe-
LIEHUs 3a/1a4 TeOpeTH-
YEeCKOTO U TMPHUKIAIHO-
ro Xapakrepa

OIIK-1.3 Brnaneer
HaBBIKAMU  HMCIIOJIB30-
BaHUS 3HaHUM (QU3UKU

U MareMaTUuKd IpuU
peueHun  IpaKThye-
CKMX 3a/1a4

3Hath: - (pU3HUECKUE SIBICHUS U OC-
HOBHBIC 3aKOHBI (PU3HMKH, MpHUMEHe-
HUE 3aKOHOB COXpaHEHHs B Ba)KHEH-
MIUX TPAKTUYECKUX TPUIOKEHUSX; -
(dbu3uYecKue BeIWYMHBI W (u3nUe-
CKH€ KOHCTAaHTBI, MX OIpeAeIcHHE,
CMBICJI, CITOCOOBI M €MHHIIBI UX W3-
MepeHus; - (yHIaMeHTalbHble (u-
3WYECKHE OIBITHI, UX POJIb B Pa3BH-
TUW HAYKH; - HA3HAYCHHE U TPUHIU-
MBI JIEUCTBUS BaKHEHUIUX (usnue-
CKUX MPHUOOPOB.

YMeTp: - OOBSACHUTH OCHOBHBIE
Ha0Jro1aeMble MPUPOJIHBIE U TEXHO-
TeHHBIE SIBICHUS U 3PPEKTHI ¢ TO3H-
Uil pyHIaMEeHTaIbHBIX (PU3HMUECKUX
B3aNMOJICHCTBHH, HCTOJIKOBBIBATH
CMBICJT (PU3NYECKUX BEIMYUH U TIO-
HSITHIA; - 3alMCHIBATh YPaBHEHUS IS
(Gu3NYeCKUX BEIUYMH M HaXOIWUTh
€ro pelieHue u padoTaTh ¢ mpubdopa-
MH U 000pyIOBaHMEM COBPEMEHHOM
¢uznueckoil nmabopaTopuu. - yMeTh
OPUMEHSATh OCHOBHBIE METOJBI (H-
3MKO-MaTEeMaTHYeCKOT0 aHalu3a IJis
pelIeHUs] €CTECTBEHHOHAYYHBIX 3a-
Jlad. - WCTOJB30BaTh METOABI (Pu3u-
YEeCKOr0 MOJICIMPOBAHUS B HMHXKe-




HEPHOM IPaKTHUKE.

Bnaners: - pa3nM4HBIMH METOAMKA-
MU (U3NYECKUX MU3MEpEeHUH mpu 00-
paboTke SKCIEepUMEHTAIBHBIX JlaH-
HBIX, B TOM 4YHCJE C MPHUMEHEHUEM
KOMITBIOTEPHOH TEXHUKU U HHPOp-
MAaIlMOHHBIX TEXHOJOTHHA MpH pelie-
HUU 3a]la4; - HaBBIKAMH JKCIUTyaTa-
UM OCHOBHBIX NMPHOOPOB U 000pYy-
JIOBAaHUS COBPEMEHHOM (HU3UUECKOM
naboparopuu.

3 MecTo IMCHUILUIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/ibHOIi MporpaMMsl

JlucruruinHa BXOAUT B cocTaB Oyioka 1 «JluciumimHel (MOIYIIH)» W OTHOCUTCS K 00s-
3aTeJIbHON YacTH.

JIJisi OCBOEHUS TUCITUTUIMHBI HEOOXOIUMBI 3HAHUS, YMCHHUS, HABBIKH M / HIIM OIBIT TPaK-
TUYECKON JeITeTbHOCTH, CHOPMHUPOBAHHBIC B MPOLIECCE U3YUYEHUS TUCIUILINH / MIPAKTUK: «XH-
Mus», «Marematuka», «CpencTBa aBTOMaTU3UPOBAHHBIX BhIUUCICHUIY, «Heoprannyeckas xu-
MUSD».

3HaHMs, YMEHUS U HABBIKH, C(HOPMHUPOBAHHBIC NMPU W3YYCHUU TUCIUTUTHHBI «DU3HUKaY,
OyayT BOCTpeOOBaHbI MPU U3YYECHUU MOCIEAYIOUIUX TUCHUIUIMH: «MarepuanoBenaenue», «Teo-
pHs BEpOSITHOCTEN M MaTeMaTH4eCKasi CTATUCTUKAY.

Hucuunnuna «Pu3nka» B paMKax BOCIHUTATEIbHON paboOThl HampaBieHa Ha (OpMUPOBa-
HUE Y 00YyJarOIUXCs aKTHBHOW TPAKIAHCKOW TO3UITNH, YBAKEHUS K IpaBaM U CBOOOaM Yeio-
BEKa, 3HAHUA MPABOBBIX OCHOB U 3aKOHOB, BOCIIUTAHUE YYBCTBA OTBETCTBEHHOCTU WJIM YMEHHS
apryMEHTHPOBATh, CaMOCTOSITEIIBHO MBICIUTh, Pa3BHUBACT TBOPYECTBO, MPOPECCHOHATHHBIC
YMEHHMsI WJIM TBOPUYECKHU PA3BUTON JMYHOCTH, CUCTEMBI OCO3HAHHBIX 3HAHUIl, OTBETCTBEHHOCTH
3a BBINMOJHEHUE Y4eOHO-TIPOU3BOICTBEHHBIX 3aJJaHUM U T.JI.

Hucuunnuna «®duszmka» 4acTuyHO peanusyercs B (opme MpaKTHUECKON MOATOTOBKH.
[IpakTUueckas MOATOTOBKA OPTaHU3YETCs] yTeM IPOBEICHUS MPAKTUYSCKUX 3aHATHH, Jabopa-
TOPHBIX PadoT.

4 CopepaHue THCUMIUIMHBI (MOAY.JsA), CTPYKTYPHPOBAaHHOe MO TemaM (pasje-
JIJaM) € YKa3aHMeM OTBeJeHHOr0 Ha HMX KOJH4YeCTBa aKaJeMHUYeCKHX 4acoB H
BH/I0B Y4eOHOI1 padoThI

4.1 CTtpyKTypa H cojiep:kaHue JMCHUIIMHBI 115 04HOH (popMBbI 00yUeHUs!

Hucrumnna «Pusnka» uzydaercs Ha 1, 2 kypeax, B 1, 2, 3 cemecTpax.

OO6mas TpyI0€MKOCTh JUCITUILTMHBI cOoCTaBisieT 12 3.e., 432 4., B TOM YUCJIe KOHTAKTHAs
pabora oOyuaromuxcst ¢ mpernojaBaTeneM 168 4., mpoMexyTodHas arrecranmuss B ¢dopme
sKk3aMeHa 35 4., camocTosTeNbHas padbora odydaromuxcs 224 4., UKP — 1 4.




HanmenoBanue pas3zneios, TeM U CO-
JepKaHue MaTepuaia

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSITEIBHYIO pa-
00Ty 00y4JarOImUXCs ¥ TPYAOEMKOCTH (B Hacax

KonTaktHas pabora
nperoiaBaTens ¢ 00y4Jaronu-

MHCA

Jlexknuu

IIpakTu-
YEeCKUe
3aHATUSA

Jlabopa-
TOPHBIE
paboThI

NKP

[Tpom.
aTTecT.

CPC

Pa3zgen 1 ®dusnuecKkue 0OCHOBBI
MEXaHHKH

Kunemaruka IMOCTYIIAaTCIIbHOI'O U
BpaIaTCJIbHOI'0 ABUKCHUS

I[I/IHaMI/IKa IMOCTYHATECIIbHOI'O U
BpaaTCJIbHOI'0 ABUKCHUS

3aKOHBI COXPAaHEHUs UMITyJIbCca U
SHEpruu. MexaHudeckast SHEPrusl.
Pabora.

Tarorenue. I1E€MEHTbI TEOPUH T10-
JIS1. DIIEMEHTBI MEXAHUKH KUAIKO-
cTel

DneMeHTHI CelHalIbHOM Teopun
OTHOCHUTEJIBHOCTH

Pa3nes 2 OcHOBBI MOJIEKYISIPHOM
(Gu3nKH U TEPMOTUHAMUKH

MonekyIapHO-KUHETHYECKas TE€O-
pus uaeanbHoro raza. OnbITHBIE 3a-
KOHBI HJICAIBHBIX Fa30B Y PABHECHHUE
Knaneipona-MeHneneeBa

CratucTuyeckue 3aKOHbI MOJIEKY-
JsipHOM (pM3uKHU. SIBIEeHUs mepeHoca
B TEPMOJIMHAMUYECKUX HEPABHO-
BECHBIX CHUCTEMAX

IlepBoe Ha4asI0 TEPMOJMHAMHUKH.
[TpuMmeHeHne nepBoro Hayasa Tep-
MOJIWHAMHKHU K U30IIpoLcccamMm

Bropoe Hauano rTepMoAMHAMHUKH.
Outponus. TernoBbie ABUTATENN U
XOJIOJIMJIBHBIE MAIlIMHBI

PeanbHble ra3bl

Kontponbnas pabdora 1 (o pazne-
nam 1, 2)

20

3auem

Pa3pnen 3 DaekrpocraTuka. Ilo-
CTOSIHHBIN TOK

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

HpOBO}IHI/IKI/I " JUDJICKTPHUKU B
SJICKTPHUYICCKOM II10JIC. BHCKTPOCM-




HanmenoBanue pas3zneios, TeM U CO-
JepKaHue MaTepuaia

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSITEIBHYIO pa-
00Ty 00y4JarOImUXCs ¥ TPYAOEMKOCTH (B Hacax

KonTaktHas pabora
nperoiaBaTens ¢ 00y4Jaronu-

MHCA

Jlexknuu

IIpakTu-
YEeCKUe
3aHATUSA

Jlabopa-
TOPHBIE
paboThI

NKP

[Tpom.
aTTecT.

CPC

KOCTb ITPOBOJTHUKOB U KOHJICHCATO-
POB. DHeprust U 00bEMHAas TI0T-
HOCTB 3HEPTHUH JIEKTPHUECKOTO T0-
st

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

Pa3znen 4 DuekTpomarueTusm

MarHuTHOE I0JIe ¥ €0 OCHOBHBIC
XapaKTepUCTUKHU. 3akoH buo-
Casapa-Jlannaca. [elictBue mar-
HUTHOTO I10JIs1 HA TOKH U 3aPsi/Ibl

MarsauTHOE I10JI€ B BellecTBe. [ua-,
napa- u (eppoMarHeTHKN

SIBJieHUE AIEKTPOMAarHUTHOU WH-
JYKIIMU 1 caMOMHAyKIuu. [IpaBuio
Jlenma

OcHoBbI TeOpUM Makcsemia

Pa3gen 5 Kosed0anus ¥ BOJIHBI

CB0OO1HBIE HE3aTyXaOIIUE U 3aTy-
XaroIlue MEXaHUYECKHE U DIEKTPO-
MarHuTHBIE KOJIEOAHUS

Bremnyxaennsie konebanus. Croxe-
HUE KoJeOanuii

BomHbl, NX XapaKTEepUCTUKHU. Y paB-
HEHMeE TUIOCKON U chepruecKux
BOJIH

3Hepr1/1;1 MCEXAaHUYCCKUX U IJICKTPO-
MAarHuTHBIX BOJH

KonrtponsHas pabdora 2 (1o pasze-
nam 3, 4, 5)

20

3auem

Pa3zgen 6 Ontuka. KBanrosas
NPUPOIA U3TYy4eHUsl

OJIeMEHTBl T€OMETPUUYECKON ONTUKU

BoiHoBEIE cBOMiCTBa cBETa

[EEN

N

[EEN

(op}

TemnoBoe nznyuenue. otordpdexr

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

Teopust aroma Bogopoaa no bopy

Jj1eMeHTHI KBAHTOBOM MEXaHUKH




Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSITEIBHYIO pa-
00Ty 00y4JarOImUXCs ¥ TPYAOEMKOCTH (B Hacax
KonraktHas pabora
HaunmeHnoBaHue pa3zenoB, TeM U CO- | TPernoaaBaTes ¢ 00yJaronu-
JepKaHue MaTepuana MUCSI VIKP [Tpom. CPC
[Ipaktu- | JlabGopa- aTTecT.
Jlekuuu | dYeckue | TOpHBIE
3aHATUS | paboTHI
DeMeHThl (PU3UKU TBEPAOTO TEa.
[TonsiTve 30HHOM TEOpUU TBEPIBIX 1 2 1 - - 6
TeI
Pa3nes 8 DuiemenTol pusnkn
aTOMHOTIO SIIPA U JIeMEHTAPHBIX
YacTHIL
Dy1eMeHTHI U3UKHA aTOMHOTO SApa 2 2 - - - 6
DJeMeHTapHbIC YaCTHIIbI, KJIACCH- 1 9 i i i 8
(duKaIyst SIIeMEHTAPHBIX YaCTHUI]
KoHnTtpoinbhas padora 3 (1o pasue- ) ) ) i i 30
nam 6, 7, 8)
['pynmoBasi KOHCYJIbTAIUS TSI TTOJI- i i i 1 i i
TOTOBKH K 9K3aMEHY
IK3amen - - - - 35 -
uToro 38 76 38 1 35 | 224
MO THCHHIJIHHE

* peanuzyercs B popMe MPaKTUIECKON MOATOTOBKH

5 OueHoYHbIE CPeACTBA /1Ji51 MPOBeIEHUS TEKYIEero KOHTPOJISI U
NMPOMEKYTOYHOM aTTecTAlUM 00Y4AIOIIUXCS 10 JUCHUILIMHE (MOAYJII0)

@DOH/IBI OIIEHOYHBIX CPEJCTB AJs MPOBEACHUS TEKYIIEro KOHTPOJS YCIEBAEMOCTH H
MPOMEKYTOYHOUM aTTecTallid OOCYXIAIOTCS M YTBEPXKAAOTCSA Ha 3acemanuu kadeapsl. [To-
HBIM KOMIUIEKT KOHTPOJIBHBIX 3a/IaHUN UM MHBIX MAaTEPHAIOB, HEOOXOAUMBIX JJisi OIICHUBAHUS
pe3yabTaToB OOYYEHUS MO JUCHUIUIMHE (MOJYIII0) XpaHUTCA Ha Kadeape-pa3paboTynke B Oy-
Ma)XHOM WJIM DJIEKTPOHHOM BHJE, Takke (POHIBI OIEHOYHBIX CPEJCTB JAOCTYIHBI CTY/IEHTaM B
JTUYHOM KaOWHETe — pazjen yueOHOo-MeToauueckoe odecreueHue. MOH OIEHOYHBIX CPENICTB
JUTSL TIPOBENICHUST TEKYIIETO KOHTPOJIS YCIIeBAEMOCTH U MPOMEKYTOUYHOM aTTECTallMH MPe/ICTaB-
neH B [Ipunoxenun 1.

6 YueOHO-MeTOAMYECKOEe M HMHPOPMALMOHHOE 00ecedeHHe TUCIUTITUHBI
(MmonxyJis)

6.1 OcHoBHasi ¥ 1ONOJIHUTEJILHAS JIUTEepaTypa

OcHoBHast TUTEpaTypa

1. Hemmmuenko, B. U. ®usuka : yueOnuk / B. U. Jlemuauenko, U. B. Jemumauenko. — 6-¢
u3M., nepepad. u gom. — Mocksa : MIHOPA-M, 2022. — 581 c. // Znanium.com : 3JeK-
TpoHHO-OnOmmoreunas cucrema. — URL: https://znanium.com/catalog/product/1858485
(mata obpamenus: 04.05.2022). — PesxxuM gocTyma: Mo momucKe.

2. Kysnenos, C. 1. ®u3uka. Mexannka. Mexanndeckue KoeOaHus U BOJTHBI. MoJeKyisip-
Has usuka. TepmoauHamuka : yuyebnoe mocodue / C. U. Ky3neuos. — 4-e uzn., ucop. u
nomn. — Mocksa : ByzoBckuit yuebnuk : MHOPA-M, 2020. — 248 c. // Znanium.com :
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10.

11.

12.

13.

14.

15.

16.

17.

AIIEKTPOHHO-OMOIMOTEUHAS cucrema. URL:
https://znanium.com/catalog/product/1084382 (mata oGpamenus: 04.05.2022). — Pexxum
JOCTYTIA: IO TIOJIITUCKE.

Ky3nenos, C. . ®usuka. BonnoBas ontuka. KBanToBas npupoja u3iydeHus. DIeMeH-
ThI aTOMHOU U sifiepHO# pu3uku : yuebHoe nocodue / C. U. Ky3nenos, A. M. Jlunep. — 3-
e u3., nepepad. u gomn. — Mocksa : Byzosckuii yueonuk : MHOPA-M, 2019. — 212 c. //
Znanium.com : 3JICKTPOHHO-OMOIMOTeYHAs cucrema. - URL:
https://znanium.com/catalog/product/1002478 (mata o6pamenus: 04.05.2022). — Pexxum
JIOCTYTIA: TIO TIOJIITHCKE.

Hukepos, B. A. ®u3nka aji1 By30B: MEXaHHKA U MOJICKYJsipHas (u3uka : yaeOHuk / B.
A. HukepoB. — MockBa : M3narenbcko-ToproBas kopropaius «Jlamkos u K°», 2019. —
136 c. // Znanium.com: D3JEKTpOHHO-OMOMMoOTe4yHass cuctema. —  URL:
https://znanium.com/catalog/product/1093242 (aara obpamenus: 04.05.2022). — Pexum
JOCTyTA: 10 HOJIUCKE.

[TepmunoB, A. B. Ob6mas ¢usuka. 3agaun ¢ pemeHusMu : 3aaadiuk / A. B. [lepmuHoB,
10. A. bapkos. — CapatoB : By3osckoe obpaszoBanue, 2020. — 725 c¢. // IPR SMART:
udpoBoii obpasoBarenbHblii pecypc. — URL: https://www.iprbookshop.ru/95156.html
(mata obpamenus: 04.05.2022). — Pexxum gocTyma: 1o mojmucke.

Boapkenmreitn, B. C. Coopuuk 3amau mo obmemy kypcy ¢usuku / B. C. BoybkeH-
mtelH. — 12-e usz., ucnp., 11-e uzn., nepepad. — Mocksa : Hayka, 1990; 1985. — 382 c.
Bomnpkenmireitn, B. C. CoopHUK 3a7a4 1Mo 001IeMy Kypcy GU3UKH: IS CTYJACHTOB TEXH.
By30B / B. C. Bonbkenmreiin. — 3-e¢ usf., uctp. u aon. — Cankr-IlerepOypr: KarkHbIi
mup, 2003. — 328 c.

['punkpyr, M. C. JIaGopaTopHbIil TPaKTUKYM 10 (u3HKe: yueOHOe TocoOue sl By30B /
M. C. I'punkpyr, A. A. Bakymiok. — Cankrt-IletepOypr: Jlans, 2012. — 480 c.

Cagenbes, U. B. Kypc o61eit ¢pusuku: yuebnoe nocobue juist Bry3os. B 3 1. T.1 : Mexa-
Huka. Monekymspuas ¢usuka / U. B. CaBenbeB. — 5-¢ m3a. — Mocksa: Hayka, 1989;
1986, 1982; 1977, 1973. — 416 c.

Cagenbes, U. B. Kypc obmelt dusuku: yaedHoe mocodue st BTy3oB. B 3 T. T.2 : Dnek-
TpuuecTBO U MarHetusMm. Bomubl. Ontuka / M. B. CaBenseB. — MockBa: Hayka, 1988;
1982; 1978. — 480 c.

Cagenwes, U. B. Kypc obmieit pusuku: yuedHoe nmocodue st BTy3oB. B 3 1. T.3 : KBaH-
ToBas ontuka. AtomHas ¢usuka. @usuka TBEpAoro rena. Pu3nka aTOMHOTO S1pa U dJe-
meHTapHbIX Yactull / W. B. CaBenbeB. — Mocksa : Hayka, 1987; 1982; 1979. — 304 c.
Tpodumona, T. U. Kypc ¢usuku: yaednoe mocodue mist BTy3oB / T. U. Tpodumosa. — 2-
e u3 ., ucnp. — Mocksa: Beicias mkona, 1994; 1990. — 478 c.

Tpodumona, T. 1. Kypc ¢usuxu : yuedbHOE nmocoOue Juist HHXK.-TeXH. cnel. By3os / T. U.
Tpodumona. — 8-e uzn., 7-e usn., 6-e usa., 5-¢ usd., crep., 4-e u3ad., ucrnp. — Mockaa:
Bricmras mkoia, 2004; 2003; 2001; 1999; 1998; 1997. — 542 c.

Tpodumona, T. U. Kypc ¢usuku : yuebnoe nocooue ans By3oB / T. . Tpopumosa. — 17-
€ u3l., crep., 13-e u3n., 11-e usg., crep., 9-e usn., nepepad. u gom. — Mocksa : Akaje-
mus, 2008; 2007; 2006; 2004. — 559 c.

Tpodumona, T. 1. COopHuK 3a1au 110 Kypcy Pu3nku : yueOHoe nocodbue ass BTy3oB / T.
. Tpodumosa. — Mocksa: Beicias mkomna, 1996; 1991. — 304 c.

®du3nka: METOAMYECKHUE YKA3aHUS 110 BBHIMOJTHCHHIO KOHTPOJIHBIX PabOT M pacdEéTHO-
rpaduuecKkux 3alaHuil U CTY/. MHKEHEPHO-TEXHUUYECKUX HAIp. U CIell. 3a04HOM ¢op-
MbI oOydenus / coct. M. A. IleperoenoBa. — Komcomonsck-ma-Amype: MU3a-Bo Komco-
MOJIbCKOT0-Ha-AMype roc. TexH. yH-Ta, 2012. — 55 c.

Yeptos, A. I'. 3agaunuk no ¢usuke: yuedHoe nocodue g BTy30B / A. I'. Ueptos, A. A.
Bopo0rseB. — 6-e uzn., uctp. — Mocksa : Uaterpan-Ilpecc, 1997. — 544 c.



18. Yepros, A. I'. 3amaunuk no ¢usuke: yuebnoe nocodbue msg ry3os / A. I'. UepTos, A. A.

BopoObeB. — 8-¢ u3a., mepepad. u gom. — MockBa: dusmariaut, 2008; 2006; 2005.
— 640 c.

JlononHuTEenpHAS IUTEPATYpA

Hmutpuesa, H. I'. O6mas ¢usuka. ['eomerpudeckas 1 BOJHOBAs ONTHKA : ydeOHOE TO-
cobue / H. I'. Imutpuesa, O. H. YaiikoBckas, E. H. bouapuukoBa. — Tomck : U3natens-
ckuii JTom Tomckoro rocymapcrseHHoro yausepeutera, 2020. — 184 c. // IPR SMART:
nudpoBoii odpazoBarenbHbid pecype. — URL: https://www.iprbookshop.ru/116814.html
(mara obpamenus: 04.05.2022). — Pesxxum ocTyIa: 1mo moamnucKe.

Hetnad, A. A. Kypc ¢usuku : yge6HOoe mocobue st BTy30B / A. A. Jlernad, b. M.
SBopckuid. — 6-e u3n., crep., S-e usm., crep., 4-e us., uctp. — Mocksa : Axkagemus, 2007,
2005; 2003. — 720 c.

3ucman, I'. A. Kypc obmeii ¢puzuku. B 3 1. T.1. Mexanuka, MonekyispHas Gu3MKa, KO-
nebanus u BosHbl / . A. 3ucman, O. M. Toxec. — 5-e u3z., crep. — Mocksa : ®usmarrus,
1972; 1969; 1967; 1964. — 340 c.

3ucman, I'. A. Kypc obmeit ¢usuku. B 3 1. T.3 : Onrtuka, ¢usrka aToMOB ¥ MOJICKYIL.
®dusnka atoMHOro sAApa u Mukpovactuil / I'. A. 3ucman, O. M. Toxec. — Mockaa : ®us-
matrus, 1972; 1968; 1965. — 196 c.

6.2 MeToauuecKkue YKa3aHuA QJIA CTYACHTOB 110 OCBOCHHUIO TUCHUIIJINHBI

M.C. I'punkpyr, E.W. Turopenxko, FO.1. TkauyeBa. JlabopaTopHbIil MPaKTUKYM 1O (HU3U-
ke. YueO. nocobue. - Komcomonsck-Ha-Amype: [OYBIIO «KHAI'TY», 2011. 146 c.
A.A. Bakymok, H.A. Hosroponos, }0.1. TkaueBa. KoHTposabHO-pacueTHbIe MaTepUabl
no ¢usuke (OcHoBHble (usnueckue Gopmynsl. KoHTposibHBIE pabOThI, pacyeTHO-
rpaduveckue 3amaHust U Tecthl). Yued. mocodue. — Komcomonbck-ua-Amype: @I'bOY
BO «KuAI'Y», 2018. -100 c.

Ileperoenosa, M. A. Meroauyeckne yka3aHus U KOHTPOJIBHBIC 3a/1aHUS U1 CTYIEHTOB —
3a04HMKOB MHX. — T€XH. crel. By30B — Komcomonbsck — Ha — Amype: ®I'BOY BIIO
«KaAI'TY», 2012. — 58 c.

6.3 CoBpemennblie npodeccuoHATbHbIE 623bI JTAHHBIX H HH(OPMALIMOHHBbIE
CIPaBOYHbIE CHCTEMBI, HCIIOJIb3yeMble NPH 0CYHIEeCTBIECHHH 00Pa30BaTEJIbHOIO

npouecca mo IMCUUIIJIMHE

Kaxnomy obyuaronumycst odecrieueH 10CcTym (yIajaeHHBIN JOCTYI), B TOM YHCIIE B CIy-

qac NPUMCHCHUA 3JICKTPOHHOI'O o6yquI/1${, JAUCTAaHIIMOHHBIX O6pa30BaTeJIBHBIX TCXHOHOFHﬁ, K
COBpPEMECHHBIM HpO(l)eCCI/IOHaIII)HI)IM 0azaMm JaHHBIX H I/IH(bOpMaIII/IOHHI)IM CIIpaBOYHBIM CHCTC-
MaM, C KOTOPbIMHU Y YHUBCPCUTECTA 3aKIIFOYCH JOTOBOP.

[Tepeuenr pexoMeHayeMBIX MpoGEeCcCHOHANBHBIX 0a3 JaHHBIX M WHOOPMAIIMOHHBIX

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

1.

2.

OnexTpoHHO-0nOaMoTeyHass cucreMa ZNANIUM.COM. — Jlorosop Ne 118 36¢c MK3
221272700076927030100100090026311244 ot 14 mapta 2022 .
OnekTpoHHO-0nOaMoTeuHas cucrema [IPRsmart. — Jlunensuonnsiii norosop Ne EI144/9
(neuckmountenbHas  gunensus) MK3  221272700076927030100100090016311244
ot 14 maprta 2022 r.

OnektpoHHo-Oubnnoreunas cucrtema eLIBRARY.RU. — Jloroop Ne EI144/12 Ha oxa3za-
HUE yCIIyr JocTyna K JJIEKTPOHHBIM U3JaHUAM
NK3 221272700076927030100100090036311244 ot 14 mapra 2022 r.
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http://www.knastu.ru/

6.4 IlepeyeHnb pecypcos HH(POPMALMOHHO-TEJIEKOMMYHUKAMOHHOK ceTH
«HTEepHET», HEOOXOAMMBIX 1JISI OCBOEHUSI AU CHUIJINHBI (MOYJIs1)

HaszBanue caiita DJIEKTPOHHBIN ajipec

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

00pazoBaHHE»
Hayunas snexkrponnas 6ubnuoreka «Knubdep- 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 OpraHu3auMOHHO-IIeJATrOrH4YecKHe YCJI0BUS

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

[Ipu GopmupoBaHUM CBOEH WHAMBHIYaTbHOH 00pa30BaTENbHONW TPACKTOpUU OOydaro-
IIMHACS MMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOLINX JUCHUIUIMH U MPO(ECCHOHAIBHBIX MOY-
Jeif, OCBOGHHBIX B MPOIIECCE MPEIIIECTBYIOIETr0 00y4eH s, KOTOPbI 0CBOOOKAAaeT 00ydaroIe-
rocsi OT HEOOXOUMOCTH UX TOBTOPHOI'O OCBOEHMUSL.

7.1 OOpa3oBaTejbHbIE TEXHOJIOTHHU

VY4ebHblil npoliecc NpH NMpernoAaBaHuy Kypca OCHOBBIBAETCS HA UCIOJIb30BAHUU TpPaau-
[IUOHHBIX, NTHHOBAIIMOHHBIX M WH(POPMAIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTUH. TpaguinoH-
Hble 00pa3oBaTeIbHbIE TEXHOJIOIUU MPEACTABICHbI JEKIUSIMU U CEMUHAPCKUMU (IIPAKTUYECKU-
MH) 3aHATHSIMHU. VIHHOBaIIMOHHBIE 00pa30BaTENIbHbIE TEXHOJIOTUU UCIIONIb3YIOTCA B BUJE LIUPO-
KOTO IIPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX (OpPM MpoBesieHus 3aHsATuil. HpopManimoHHble
o0pa3oBaTeNbHbIE TEXHOJOTHUU PEATU3YIOTCS MYTEM aKTUBU3ALMU CaMOCTOSITENIBHOM pPabOThI
CTYZICHTOB B MH(OPMALIMOHHOH 00pa3oBaTeNbHOIl cpefe.

7.2 3aHATHA JEeKIHOHHOI0 TUIIA

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

Ha nepBoii nexuuu ektop 00s3aH MpeylnpeaIuTh CTyI€HTOB, IPUMEHUTEIBHO K KAKOMY
6a3oBoMy yueOHUKY (yueOHUKaM, yueOHBIM TOCOOMSIM) OyIeT MPOUnTaH KypcC.

JIeKIIMOHHBIN KypC JOJDKEH JaBaTh HauOosbLIMKA 00beM MHpOpMaluu U 0OecreuynBaTh
Oosee riry0oKoe MOHUMaHUE y4eOHBIX BOIIPOCOB MPHU 3HAUYUTEIBHO MEHbILEH 3aTpare BPEMEHH,
4yeM 3T0 TpeOyercsi OOJBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE U3yUeHHEe MaTepHaa.

7.3 3aHATHS CEMHHAPCKOIro THIA

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

OcHoBHO# (hopMOIi TPOBECHHUS CEMHHAPOB SBISIETCS 00CYXkJIeHHe Hauboee npodsem-
HBIX M CJIOKHBIX BOMPOCOB IO OTAEIbHBIM Te€MaM, a TakXe pa30op MPHUMEpPOB U CUTYyalud B
ayJUTOPHBIX YCIOBHSIX. B 00s3aHHOCTH mIpernojaBaresst BXOJAT: OKa3zaHHE METOJIMYECcKOil mo-
MOIIM ¥ KOHCYJIbTUPOBAHHUE CTYJEHTOB I10 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, COJIEPKATh
CCBIJIKM HA UICTOYHMKH.

Jloknaznpl U ONIIOHMPOBAHUE JOKJIAZ0B IPOBEPSIOT CTENEHb BIIAJCHHUS TEOPETUYECKUM
MaTepUajoM, a TAKK€ KOPPEKTHOCTb U CTPOI'OCThb PacCyKACHUM.

OneHrBaHue 3aJaHU, BBIIOJHEHHBIX Ha CEMHUHApCKOM 3aHSATUH, BXOAUT B HAKOIUICH-

HYIO OLICHKY.
7.4 CamocrtosiTeibHas padoTa 00y4aOIMXCs 10 AU CUHUILIMHE (MOLYJII0)

CamocrosTenbHas paboTa CTYIEHTOB — 3TO IPOLIECC AKTUBHOTO, IIE€JIECHANPABICHHOTO
IpUOOPETEHNUs CTYIEHTOM HOBBIX 3HaHUI, yMEHUIN 0e3 HEeNOCPEICTBEHHOIO0 y4acTHsl Mpernoa-
BaTels, XapaKTEPU3YIOIIUICS MpPEAMETHONW HAaNpaBJICHHOCTHIO, 3()()EKTUBHBIM KOHTPOJIEM U
OLIEHKOI pe3ysbTaToB JEATEIbHOCTH 00yUaroIIerocs.

[lenu camocTOSATENIbHOMN pabOTHI:

* 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 WHHUIIMATHBBI, CIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CaMOpeaIn3aliy;

* pPa3BUTHE UCCIIEIOBATEIbCKUX YMEHUM U aKaIEMUYECKUX HABBIKOB.

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

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

KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CaMOCTOSTENBHOW pabOThl CTYIEHTOB MOXET
POXOJUTh B MMCbMEHHOM, YCTHOM WJIM CMEIIaHHOM (opme.

CryneHTbl JOJDKHBI MOJXOAUTh K CaMOCTOSTENbHOM paboTe Kak K HauBaXHEHIIEMY
CPEICTBY 3aKpEIUICHUs U Pa3BUTHUSl TEOPETHUYECKUX 3HAHUM, BHIPAOOTKE €MHCTBA B3IJISJIOB Ha
OTJeNIbHBIE BOMPOCHI Kypca, IPUOOPETeHHs ONPEIeICHHBIX HaBBIKOB M MCIIOJIb30BaHUs Tpodec-
CHOHAJIbHOW JIUTEPaTypHI.

7.5 MeToauuecKkue PECKOMEHIAMNHA JIsL oﬁyqaloumxca M0 OCBOCHHUIO TUCHHUIIJIMHBI

[Tpy M3y4yeHHM IUCHUIUIMHBI O0yYarolMMcs 1eJIecOo00pa3HO BBIMNOJIHATH CIENYIOIINE
PEKOMEHJAlUN:

1. U3ydyeHue yueOHON AUCIUILTUHBI JOHKHO BECTHCHh CHCTEMATHUECKH.

2. Ilocne u3yyeHus Kakoro-aubo paszzerna mo yyeOHUKY WIIM KOHCIIEKTHBIM MaTepHajam
PEKOMEHIyeTCs 110 NaMsATH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPENCIICHUS], TOHATHUS pa3ze-
na.

3. Oco0oe BHUMaHHE CIEAYEeT yJIEIUTh BHIITOJHEHUIO OTYETOB MO MPAKTUYECKUM 3aHATH-
SM ¥ MUHJMBHIya bHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENBbHYIO paboTy.
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4. Bcest TeMaTHKa BOIIPOCOB, U3YYACMBIX CaMOCTOSATCIIBHO, 3a1aCTCA HA JICKIUAX ITPCIIO-
naBartesneM. VM ke [1aroTcsi HCTOYHMKH (B MEPBYIO O4Yepe/lb BHOBb M3AHHBIE B IEPUOANYECKON
HAYYHOI JuTeparype) Juis 0ojee AeTaIbHOTO MOHUMAaHUs BOIIPOCOB, 03BYYEHHBIX Ha JICKIIUU.

[Tpu camocTosTeNnpHON IPOPAOOTKE Kypca 00yUdaroIMecs J0JKHBI:

* IPOCMATPHUBATH OCHOBHBIE OTIPE/ICICHUS U (PaKTHI;

* IOBTOPUTh 3aKOHCIICKTUPOBAHHBIM HA JICKIMOHHOM 3aHATHU MaTEpHal U JIOIOJIHUTH
€ro ¢ y4eTOM PEKOMEHJOBAaHHOM 110 JaHHOU TEME JIMTepaTyphl;

* U3YYUTh PEKOMEHIOBAaHHYIO JINTEPATYPY, COCTABIIATh TE3UCHI, AHHOTALIMM U KOHCIIEKTHI
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 neKIMoHHBIX 3aHATUH HEOOXOJAMMO BECTH KOHCIICKTUPOBAHUE YIeOHOTO MaTepua-
na. OOpamath BHUMaHue Ha (OPMYJIHUPOBKH 3aKOHOB, PACKPBIBAIOIIME COJCPKAHHE TEX HIIN
WHBIX (U3UYECCKUX SBJICHHUHA U MPOIECCOB. JKenareabHO OCTaBUTh B pa0OYMX KOHCIICKTaX TOJS,
Ha KOTOPBIX MOXKHO JIeJIaTh TIOMETKU M3 PEKOMEHIOBAHHOMW JIMTEPATYPhI, TOMOJIHSIONINE MaTe-
pHa MPOCITYIAHHOW JIEKIIUH, a TAKXKE MOJICPKUBAIOININE 0COOYIO0 BAXKHOCTh TEX WJIH MHBIX TE€O-
PETHUYCCKUX TOJIOKCHHH.

[Ipu pabore Hax KOHCIIEKTOM JIEKIIUHA HEOOXOJWMO MPOYUTATH HM3JIOKCHHBIA MaTepHal
IpernoiaBaTesieM, a TAK)Ke MPOYECTh COOTBETCTBYIOUIME Pa3JIeiibl PEKOMEHIOBAHHOTO TPEIoia-
BareneM yueOHHUKa, JIJIsl ITOTO MOYKHO MCIOJIb30BaTh Memoouueckue ykazanua 2, 3 (n. 8.1).

B mporiecce n3ydeHus: KOHCIIEKTa U JOMOTHUTEIBHOM JINTEpaTypbl 0OpaTUTE BHUMAaHUS Ha
OTIpe/IeNICHUs] OCHOBHBIX (PH3UYECKUX BEIWYMH M MX pa3MepHocTeid. [IoBTOpUTH OCHOBHBIC SIB-
JICHUS U 3aKOHBI, KOTOPBIC OIHMCBHIBAIOT 3TH SBJICHUsA. Eciau Kakue-nu00 3aKOHOMEPHOCTH HU
(dbopMyITbI, CBA3BIBAIONIUE (PHU3NICCKUEC BEITMYUHBI UMEIOT BBIBO, TO HEOOXOIMMO H3yYUTh ITOT
BBIBOJ 110 KOHCIIEKTY WJIM 10 Y4eOHUKY. PekoMeHyeTcs: Takke B KOHIE M3y4YCHHUs KOHCIICKTa
MIPOBEPUTH ce0sl HAa 3HAHWE W NMTOHMMAHWE OCHOBHBIX (DH3UYECKHUX BEIMYUH, (DOPMYI U 3aKOHOB
110 U3y4aeMOH TeMe.

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

[Tpu MOATOTOBKE K MPAKTUICCKOMY 3aHITHIO HEOOXOJIMMO H3yYUTh TEOPETUICCKUN MaTe-
pHall, COOTBETCTBYIOIIUN MPAKTUYECKOMY 3aHATHIO, 110 KOHCIEKTY MU YYEOHHKY PEKOMEH/I0-
BaHHOTO TIPENO/IaBaTEIIEM.

Oco0oe BHUMaHHE CIEAYeT YIAEIUTh OCHOBHBIM (PU3UYECKUM SIBICHUSAM M 3aKOHAM, OIH-
CBIBAIOIIMM 3TH siBJICHH. Heo0X0uMo IpoBepuTh onpeaeiieHusT GU3NIeCKUX BEIIMIUH, BXOIS-
IIMX B 3TU 3aKOHBI, a TaKKe UX pazMepHOCTH. CleayeT Takke MOBTOPUTH (hOPMYIIbI, OMHCHIBA-
IolUe U3ydeHne (PU3NIECKUX BEJIMYUH B 3aBUCUMOCTH OT MEHSIONIMXCS TapaMeTpoB. [lone3Ho
TakkKe MO 33JaYHUKY MPOCMOTPETh MPUMEPHI THIOBBIX PEUICHUH (DU3MYECKUX 3a1ad, OTHOCS-
IIUXCS K JaHHOU TeMe. J1Jist 5TOro MO>XHO HCIIOIh30BaTh Memoouueckue ykazanus 4, 5 (n. 8.1).

7.5.3 MeToauyecKkue yKa3aHusl 10 BbINOJTHEHHIO JJA00PaTOPHOi padoThl

[l BoIONTHEHUS 1abopaTOpHOM paboThl HEOOXOIMMO HCTIONIb30BATh MEeMoOuUecKue yKa-
3anua 1 (n. 8.3) U3y4uTh U NPUMEHUTH CIEIYIOLUIUE PEKOMEHOAUUU, TAK KAaK ONUCAHUE K KaXK-
noit 1abopaTtopHOil paboTe BKIIIOYAET B cedsl cleayrolue naparpads:

1. Lens paboTsl. [IprOops! 1 npuHAIEKHOCTH.

2. Brenenue.

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

5. Bonpocsl 1151 Jomycka.

6. IIpoTokon n3MepeHu.

7. TecT niis 3alUTEL.

B nepsom mnaparpade mocraBieHa yenv 1a60pamopHoli padomsl W TEPEUUCIICHBI TPU-
HA/JICKHOCTH, HEOOXOAUMBIE ISl BHITTOJIHEHUS J1a00paTOPHOM paboTHI.

B 66edenuu vsnoxxeHsl M3yyaemble 3aKOHBI, OTPEAETICHbI (PHU3NUYECKUE BETUYMHBI U UX
B3aMMHasl 3aBUCUMOCTb.

OOyuatoniemycsi HEOOXOJUMO BHUMATENBHO H3Y4YHThb «Du3zuueckue 0CHO8bl IKCnepu-
MeHmay, Te ONrcaHa YKCIepUMEHTalbHas yCTAaHOBKA U MPUBEACHA cXeMa. 3/1eCh XKe peliaeTcs
du3nueckas 3agaya Ui ONpeAeTICHU UCKOMOM BEJTHUNHBIL.

[Tocne u3ydeHus nopsaoka 6vinoaHeHus padbOThl CTYIEHT JODKEH IPEICTaBISATh JKC-
NEpUMEHT B IIEJIOM, 3HaTh, KaK M B KAaKOH IMOCJIEI0BATEIBHOCTH U3MEPSIOTCS (U3UUECKUE Be-
JUYUHBI.

Jlnst nommycka k paboTe He0OX0IMMO OTBETUTH Ha «Bonpocwt 0ns donyckay.

[Tpu npoBeneHNUU SKCIIEPUMEHTA JaHHbIE BCEX M3MEpPEHHH HYXHO BHecTU B «lIpomoxon
u3MepeHuil» B COOTBETCTBHH C ero (opMoil u mopsakoMm paboTel. B mporokosne m3mepeHHi
MIPOBOSTCS TaK)Ke BCE HEOOXOANMBIE PacUEThI.

Jist mocTpoeHus TpaiKoB B IPOTOKOJIAX UMEETCS MIJUTUMETPOBAs CETKA.

[Tocne TOrO, KaK BBIMIOJIHEHO 33/1aHKe K Ja00paTOpHOI paboTe, HYKHO CENIaTh BHIBOIBI U3
IIPOJICTAHHOTO SKCIIEPUMEHTA. BBIBO/IBI BKIIIOYAIOT B CEOS:

- aHAJIU3 TOJYYEHHON 3aBUCUMOCTH BEJIMYMH U COOTBETCTBHUE €€ UCCIIEyEMOMY 3aKOHY;

- CpaBHEHHE SKCHEPUMEHTAIBHOTO 3HA4YCHUS (DPU3UYECKON BEIMYMHBI C TEOPETHYECKHM
3HAYCHUEM;

- aHaJM3 YCJIOBUH HKCIEPUMEHTa U BO3MOXKHOCTEH MX M3MEHEHHsI C IIeJbI0 YBEITUUCHUS
TOYHOCTH U3MEPEHUH U BBIYUCICHUS UCKOMOU (PU3MUECKOI BEINYNHBI.

Onwucanne mabopaTOpHO pabOTHI 3aKAaHUUBACTCS MieCHOM 0aa 3aujumol. 11paBubHbIC
OTBETHI Ha BOIPOCHI TECTA CBUECTEIHCTBYIOT 00 YCBOCHUU TEOPETHUECKOTIO MaTepuasia JaHHON
71a00paTOpPHOI PabOTHI M YCIIEITHOM €€ BBIIIOJHEHHH, YTO SIBJISICTCS 3aJI0TOM TTOJIYYEHUS 3a4eTa
1o 3ToM pabore.

7.5.4 MeTogu4ecKue yKa3aHus 110 BbINOJHEHHIO KOHTPOJIbHOH PadoThl

K BeimosniHenuto koHTponsHOU padoTel (KP) mo kaxkaomy pasneny QU3MKH CTyIEHT, 00Y-
YaroIuiics Mo Kypcy o0meld pU3nKu, MPUCTYNAET TOJIBKO MOCIE U3YYEHUsI TEOPETUUECKOT0O Ma-
TepHalla, U3JI0)KEHHOTO NPENOIAaBaTEIEM WIM N3YYEHHOTO CAMOCTOSATEIBHO COOTBETCTBYIOIETO
JAHHOMY pazJieny QU3HKH.

[Tpu BemonHenun KP cTyneHTy Heo0X0AMMO PyKOBOJICTBOBATHCS CIEAYIOIINM:

1. KP BoImonHsETCS YepHWIAMHU B OOBIYHOW MIKOJIBHOM TETpaau, Ha OOJOXKKE KOTOPOU
NPUBOJATCS CBEACHUS MO0 HOpMaTUBHOMY JNokyMeHTy P/ ®I'BOY BIIO «KHAI'Y» 013-2016.
«TexcroBbie cTyneH4yeckue padboTsl. [IpaBmia ohopmieHus».

2. Ycnosus 3anau B KP nepenuchiBatoTcs MOMHOCTBIO 6€3 cokpaiieHuid. [ 3amedanuit
npenojaBaTesis Ha CTpaHUIax TeTPal OCTaBIISIFOTCS MOJISL.

3. Ilpu Bemonnenun KP HeoOxomumo 3amucaTh KpaTKoe yCIOBHE 3agaud. B pemenun
TpeOyeTcs MPUBECTH OCHOBHBIE 3aKOHBI M (POPMYJIbI, HA OCHOBAHUU KOTOPBIX MPOU3BEIEHO pe-
mieHue (¢ noscHeHUsIMK). [1py HaaMYUM BEKTOPHBIX BEIWYMH M KOOPAWHAT BBIMIOJIHSAETCS PUCY-
HOK, COJIepKallliuii 3TH BEJIMYMHBL. B KOHIlE pemeHus 3aaun MpoBepseTcss pa3MepHOCTh HCKO-
MOM (PU3NYECKON BETUUMHBI U 3aIMChIBAETCS OTBET.

4. B xonue KP yka3biBaeTcs, KakuM y4e€OHMKOM WJIM Y4€OHBIM IMOCOOMEM CTYAEHT MOJIb-
30BaJICS IPY BBIMOJIHEHUH Pa0OTHI (Ha3BaHUE y4eOHUKA, aBTOP, FOJT U3AaHUS).
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5. Homepa 3azau, KOTOpbI€ CTYICHT JIOJKEH BKIIOUUTH B cBOI0 KP omnpenenstorcs no yka-
3aHHBIM TaOJIUIIaM BapUAHTOB B METOJMYECKOM MOCOOMHM, BhIJaBaeMOM IpenoaaBarenem. Jlis
BeInoaHeHus: KP Heo0XoauMo UCons30BaTh Memoouueckue ykazanus 2, 3 (n. 8.3).

6. KP cTyneHT nomkeH BICTaBUTh B JIMUHBIN KaOWHET AJIsi IPOBEPKHU MPEroaaBaTesieM.

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

8 MarepuajbHO-TeXHHYECKOe oDecreyeHne, HeoOXo0AuMoe J1JIs1
OCyILIeCTBJIEHUS] 00Pa30BaTEJIbHOI0 MPOLEcca MO JUCHHUILUIUHE (MOTYJII0)

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

Mo JUCIHHILJINHE

YHuBepcUTET 00ecredeH HEOOXOMMBIM KOMITJICKTOM JIMIICH3HOHHOTO M CBOOOJIHO pac-
MPOCTPAHSIEMOTO MPOTPAMMHOTO O00ECIICYCHHS, B TOM YHUCJIC OTEYCCTBCHHOI'O IPOHM3BOJICTBA.
CoctaB nmporpaMMHOT0 obecriedeHust, HEOOXOAMMOTro JIJIsl OCBOCHUS TUCIUIUIMHBI, IPUBEJICH Ha
caiiTe yHHBepcuTeTa WWW.Knastu.ru / Haw ynusepcumem / Obpazosanue / Hanpaenenue noo-
eomogku / Pabouuii yueonwiil nian / Peecmp I10. B Tabnuiie npeacTaBlieH MepeueHb UCIONb3Y-
€MOTr0 IIPOTPAMMHOTO 00ECTICYCHHUS.

HaumenoBanue PexBU3UTHI / yCIIOBUS UCTIOIH30BAHUS
I1O
OpenOffice CBoOo1HAs TUIIEH3HS], YCIIOBUS UCTIOJIB30BaHUS 110 CCBIIKE:

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

OnlyOffice CB00OIHAsI JIUIIEH3US, YCIIOBHS UCTIOJIB30BAHUS 110 CCHLIKE:
https://www.onlyoffice.com/ru/download-desktop.aspx
8.2 VYueOHo-1200paTOpPHOE 000PYAOBAHHE

Aynmutopus | HaumenoBanue ayutopuu (JabopaTopun) Hcnonezyemoe o60py-
JIOBaHUE

408/1 JIaGopatopusi MEXaHUKHU U TEPMOJIMHAMMKH, 3JIeKTpU- | JlaGopaTtopHble CTEHIbI

94ecTBa M MarHeTU3Ma

409/1 JIaGopatopust ONTUKU ¥ (PU3UKH TBEPIOTO Tela JlaGopaTopHbIE CTEH/IBI

416/1 Kommnbrorepnsrit kinacc (Menua) [TepcoHasibHBIE KOMITb-
I0TEPbI

8.3 TexHH4YecKHe M 3JIEKTPOHHBIE CPeCTBA 00yUYeHHUsI

IIpn mpoBeneHMM JIEKIMOHHBIX M IPAKTUYECKMX 3aHATUN MCIONb3YETCS ayIuTOpuUs
416-1, obopymoBaHHAs CTAIMOHAPHBIM TPOEKTOPOM JJIsi OTOOpaskeHHs mpe3eHTanmii. Kpome
TOTO, TMPH MPOBEACHUH JIEKIMHA M MPAKTUUYECKUX 3aHATHH HEOOXOIUM KOMIIBIOTEP C YCTaHOB-
JICHHBIM Ha HEM Opay3epoM U MpOorpaMMHBIM 00ecredeHHeM Ui JEMOHCTPALMK Mpe3eHTaIUH.
Jlna peanu3anuy JUCHMILIMHBI TOATOTOBJIEHBI CIEAYIONNE PE3EHTALNN:

1. UccnenoBanue pabOThI TEIIOBOM MammiHbl CTHPIIUHTA.
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http://www.knastu.ru/

2. 3yueHue 31eKTpOMarHuTHOTO MOJIs.

3. HaGnronenne BOTHOBBIX SIBJICHUH (HA TIpUMEpe MPSMOJIMHEHHOTO PacTipOCTPAHECHHS BOJIH
CBY-nunamnasoHa.

4. UccnenoBanue padboTel nHTEpdepoMerpa MaiikenbcoHa

5. Onpepenenue nocTosiHHOM BuHa.

6. Koncrantel Mukpomupa (rocrostaaas [lnanka).

Jnst nabopaTOpHBIX 3aHATHI HCIOJB3YEeTCS ayAUTOpHUs, OCHAIEHHAs O0OpYJAOBaHHEM,
yKa3aHHBIM B Ta0I. 1. 8.2.

[TomereHust AJisi CAMOCTOSITENILHON paOOThl OCHAIIEHBI KOMIBIOTEPHOW TEXHUKOW C BO3-
MO>KHOCTBIO OJIKJIIOUEeHHS K ceTH «VIHTepHeT» U AOCTYNOM K 3JEKTPOHHOU HH(POPMAIIMOHHO -
oOpa3oBatensHOi cpene KHAT'Y:

- 3a11 anekTpoHHoi nHpopmanuu HTb KHAT'Y

- KOMIIBIOTEPHBIC KJIacChl (DaKyIbTeTA.

9 MHHble cBeaeHUs

MeTtoauyeckue peKOMeHAALNHU 110 00y4eHHIO JIUI] C OTPAHUYEHHBIMH BO3MOKHO-
CTSIMM 3/10POBbSI 1 HHBAJIN/10B

OcBoeHMEe NUCHUIUIMHBI O0YUYaIOLUMUCS C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMHU 3/10POBbSI
MOYET OBITh OPraHM30BaHO KAaK COBMECTHO C JAPYIMMU OOYYalOIIMMUCS, TaK U B OTAEIbHBIX
rpynmnax. [IpenmonararoTcs cienuaibHbIe YCIOBHS JUISI TIOTYYEHUsT 00pa3oBaHMs 00yJarOIMu-
Csl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSL.

[Tpodeccopcko-Tienarorn4eckiii COCTaB 3HAKOMHUTCS C TCUXOJIOT0-(PU3UOIOTHICCKUMU
0COOEHHOCTSAMHM O0YYarOIIMXCsl UHBAINUJOB M JIMILl C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10pO-
Bbsl, MHIUBUIYAIBHBIMU MPOTpaMMaMH peaOuIuTalii WHBAIHIOB (pu Hamuuuu). [Ipu HEeoO-
XOJMMOCTH OCYLIECTBIISIETCS JOMOJHUTENbHAS MOJAepKKa IMpenoJaBaHus ThbIOTOPaMH, HMCHXO-
JIoraMH, COIIMaJIbHBIMU paOOTHUKAaMU, MPOIIEIIINMY OATOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBHM ¢ METOAMYECKUMH pekoMeHaanussMu MunoOpaayku PO (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce MpEAIoiaraeTcsi MCIOIb30BaTh COIMAIbHO-aKTUBHBIE H pe-
(IiekcuBHBIE METOIbI 00YUEHUS], TEXHOJIOIMU COLIMOKYJIbTYPHOH peaOUINTaLuu C LENbI0 OKa3a-
HUS MIOMOIIM B YCTAaHOBJIEHUH IOJIHOLICHHBIX MEXJIMYHOCTHBIX OTHOLLIEHUH C APYTUMU CTY/IECH-
TaMH, CO3JJaHUU KOM(pOPTHOTO MCUXOJIOTHYECKOr0 KIMMara B cTyaeHueckoi rpynmne. [Tonbop u
pa3paboTka yueOHBIX MaTepUaioB MPOU3BOAATCA C YUETOM NPEAOCTaBICHUS MaTepuana B pas-
JUYHBIX (hopMax: ayauadbHOW, BU3YaJIbHOM, C HCIOJIB30BAaHUEM CHEIMATbHBIX TEXHHUYECKUX
CPEICTB U MHPOPMAIIMOHHBIX CUCTEM.

OcBoenne nucuuiuvebl unamMu ¢ OB3 ocymiecTBisieTcss ¢ HCIOJIB30BAHUEM CPENICTB
0o0y4deHusl 00ILEero M CrenruaibHOro Ha3HaueHus (IepCOHATbHOTO U KOJUIEKTUBHOIO HCIOJIb30-
BaHUs). MarepuanbHO-TEXHHUUECKOe OOecrieueHe MpeyCcMaTpUuBaeT MPUCIIOCOOIEHHE ayIuTo-
puit k Hyxaam aur ¢ OB3.

®opma NpoBeACHUs ATTECTALMK ISl CTYACHTOB-UHBAINIOB YCTAaHABIMBAETCS C YUETOM
WHIUBUIYAJIbHBIX TICHX0(pU3NUYecKux ocoberHocten. s crynentoB ¢ OB3 npenycmarpuBaer-
cs1 TocTymHas popma Mpe1oCTaBIeHUs 3a1aHUH OLIEHOUHBIX CPE/ICTB, @ UMEHHO:

+ B TIEYaTHOW WM DIJIEKTPOHHOM ¢(opme (s JULl € HapyUIEHUSIMH OIOPHO-
JIBUTATENILHOTO amrapara);

* B IIe4aTHOM (hopMe WJIH DJIEKTPOHHON (opMe C YBETUUEHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (151 JIUI] C HAPYIIEHUSIMH CIIyXa, peuH, 3peHus);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/laHus BCIAYX (IUIsl JIUI] C HApYIICHUSIMH 3PEHUS).

CryneHTaM ¢ MHBaJIMIHOCTBIO YBEIMUYMBAETCS BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TpOJIbHBIE BONPOCHL. JIJi TakUX CTYIEHTOB IpeaycMaTpuBaeTcs AOCTYMHas (Gopma MperocTaB-
JIEHUS OTBETOB HA 3a/1aHus, @ UMEHHO:

* IMCbMEHHO Ha OyMare Wiu HabOpOM OTBETOB HAa KOMIIBIOTEPE (Il JIUI] C HAPYLICHU -
MU CllyXa, peun);

16



- BBIOOPOM OTBETa U3 BO3MOXKHBIX BAPHAHTOB C MCIIOJIb30BAHUEM YCIIYT aCCUCTEHTA (I
JIMIL ¢ HAPYIIEHUSIMU ONOPHO-ABUraTEIbHOIO aliapara);

* YCTHO (U151 JIUL C HAPYLIEHUSIMU 3PEHMSI, OTIOPHO-JBUTATEILHOTO aIllapara).

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