[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

(®WO: benropoackuii Banepuii CaegibeBuy 5 P . 5D
[lomKHOCTS: PekTop WHHUCTEPCTBO| HAYKHU U BBICIIETO 0Opa3oBaHusa Poccurickon Penepanuu

[lata noanvcanms: 24.06.2024 17 BSALPATBLHOE TOLCYAAPCTBEHHOE OI0OKETHOE 0OPa30BATENLHOE YUPEKICHUE
YHUKanbHbI MPOrpaMMHbIA KIKOY: BBICIIIET0 00pa3oBaHUs
8df276ee95e17c18e/beee’ cad2dlededddtomiickuii rocynapcTBeHHbIN yHuBepcuTeT UM. A.H. Koceirnna

(Texnonoruu. Jluzaiin. MckyccTBo)»

I/IHCTI/ITYT OKOHOMHKHU B MCHCIXKMCHTA

Kadenpa  ®Dusuku u BeicIIel MaTeMaTUKU

PABOYASI TIPOT'PAMMA
YYEBHOU JUCIUITJINHBI
@u3uka: KojedaHusi, BOJHbI, BOJIHOBAs ONTHKA
YpoBeHb 00pa3oBaHus OakanaBpuaT
Hampasnenue noarotToBku 09.03.02  HudopmarmioHHBIE CUCTEMBI H TEXHOJIOTHN

Hanpasnennocts (mpoduinb)  MHboOpMaMoHHBIE TEXHOJIOTUU M HCKYCCTBEHHBIN
MHTEJUIEKT B OU3Hece
Cpok ocBoeHHUs

o0pa3oBaTebHOM

. 4 roma
MPOrpaMMBbI IO OYHOM opme
oOy4eHus
dopma o0yueHus O4Has

PabGouass mporpamma y4deOHOU AUCIUIUIMHBI «Du3nka: KoieOaHWs, BOJHBI, BOJHOBAs
OINITHKA» OCHOBHOHM Mpo¢)eCcCHOHATBHOM 00pa3oBaTENbHON MPOrpaMMbl BBICHIETO 00pa3oBaHMUS,
paccMoTpeHa u oo0peHa Ha 3aceqanuu kadeapsl, mpoTokoa Ne 6 ot 09.03.2024 1.

PazpaboTtunk paboueit mporpaMmbl y4eOHOW TUCITUTIITNHBI:

1. JHouent kadeaps E.1O. lllamnapos

3aBeayronuit kKadeapoii: B.®. CxopoaymoB



1.  OBIIME CBEJIEHMS

VYyeOunas aucuumiuHa «Pusnka: KouedaHus, BOJHBI, BOJIHOBAsS ONTHKA» U3Y4YaeTCsS TPEThbEM
ceMecTpe.
KypcoBas paboTa He mperycMOTpeHa.

1.1. dopma npoMeKyTOYHOHN aTTECTALUU:

TPETHI ceMecTp - 3a4eT

1.2. Mecto yuyebHOM nuctuIuinHbl B cTpykType OITOIT

Vuebnas pucuuiinHa «®Pus3uka: KojgeOaHus, BOJHBI, BOJHOBAs OIITHKA» OTHOCHTCA K
00s3aTeNIbHOM YaCTH IPOrPAMMBI.

W3ydyeHne qUCIUILIMHBI ONMPAeTCs Ha pe3yabTaThl OCBOCHUS 00pa30BaTEIbHON MPOrPaMMBI
MPEABIIYIIETO YPOBHSI.

OCHOBOII UII  OCBOEHHA
MPEIIICCTBYIONUM JUCIUATLINHAM:

- Briciiag MmatemMartuka,

Pe3ynbrarel 00yueHus o yueOHOW JUCIUILIUHE, UCTIONB3YIOTCS MIPH U3YUYEHUU CIICTYIOIINX
JUCITUTUIMH U TIPOX OKJICHUS TIPAKTHK:

- YCTpOMCTBO U COCTaB BHIYUCIIMTEIIBHBIX CPEJICTB;

- dusnyueckre 1 MaTeMaTHYECKUE MOJICNIA B KOMIIBIOTEPHOH rpaduke;

AU CIHUITIIMHBI SABJIAIOTCA PE3YyJIbTAThL O6y‘~ICHI/I${ 10

2. 1EJHW U INIAHUPYEMBIE PE3VJIbTATBHI OBYYEHUS MO
JTUCHUIIIMHE

Henstmu n3ydenust IucuIuinHbl «Pu3nka: KoneOaHusl, BOJIHbI, BOJTHOBAs ONITUKAY SBIISIOTCS:

- (dbopMHUpOBaHUE TIPEICTABIEHUN O €CTECTBEHHO-HAyYHOM KapTHHE MaTepUalbHOIO
MHUpa;

- dbopMupoBaHue YOEKICHHI MO3HABAEMOCTH 3aKOHOB MaTEpUalbHOIO MHDpa,
B3aMMOCBSI3H Pa3IMYHbIX SBJIECHUI MPUPOIBI.

PesynpraTom 00ydeHus no yuebHoil nucuumianHe «®Pusnka: KoneGaHHs, BOJHBI, BOJHOBAs
ONTHKA» SBIIAETCS OBJAJACHHE OO0YyYarolIMMHCS 3HAHUSMH, YMEHUSMH, HABBIKAMU M OIBITOM
JeSITeIbHOCTH, XapaKTepU3YIOLUIMMHU Tporecc GOopMHUPOBaHUS KOMIETEHIUH U 00eCTIeYHBAIOIIUMU
JOCTHKEHUE TJIAHUPYEMBIX PE3YyJIbTaTOB OCBOEHUS yY€OHON AUCIUIIINHBI.

2.1. ®opmupyeMble KOMIETEHIINU, UHAUKATOPHI JOCTHKEHHUSI KOMITIETEHITUH,
COOTHECEHHBIC C MJIAHUPYEMBIMH pe3yJIbTaTaMu 00YUYEHUS 110 AUCITUTIIINHE:

Koa u HaumeHoBaHue
Koa u HaumMeHOBaHHe nnmKaTopa Ilnanupyemble pe3yJbTaThl 00yUeHH S
KOMIIeTEeHIIUH Mo AUCUMILIHHE
JOCTHKEHUS] KOMTIETEHIIUHN
OIIK-1 NJ1-OIIK-1.1 3HaeT OCHOBHBIE 3aKOHBI MEXaHUKH,
CriocoOeH MpUMeHSTh Hcrnonp3oBanue 0a30BBIX SJEKTPUYECTBA U MArHETU3Ma, OCHOBBI
€CTECTBEHHOHAYYHBIE U MIPUHIUIIOB TEOPHUU KOJICOAHUH 1 BOJIH, OIITHUKHU.
00IIenHKECHEPHBIS ©CTEeCTBCHHOHAYYHBIX, YMeeT Ha OCHOBE 3aKOHOB OIITUKH CTPOUTH
3HAHHUS, METOJIbI OOIIEMH)KEHEPHBIX U MaTeMaTHYECKUE MOICITH (PU3UICCKUX
MaTeMaTUYeCKOro MaTeMaTHYeCKUX JTUCIUIUIMH SIBJICHUM U MPOLIECCOB, PEILIaTh TUIIOBBIC
aHajii3a u MpUKIIagHbIe (HYU3UIECKUE 3a0a49H,
MOJICTUPOBAHUS, MIPUMEHSATH OCHOBHBIC 3aKOHBI OO
TEOPETUUECKOTO U (bM3HKY MIPU PEIICHUY MPAKTUIECKIX
AKCIIEPUMEHTATLHOTO 3a/1ad.
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Kox 1 HamMeHOBaHHE
KOMIIeTeHIIHH

Koa n HaumeHnoBanme
HHIUKATOpA
AOCTHKEHHS] KOMIIETEHIIMH

IInanupyemble pe3yJibTaThl 00y4eHUsI
M0 THCIUIINHE

WCCJICJIOBAHUS B
PO eCCHOHATTEHOM
JeSITENTBHOCTHY;

YmMeeT pazpabaThiBaTh MOJIEIIN TPOIIECCOB
U SIBIICHUH TIPEIMETHOH 00IacTH 3HAHUS
Ha OCHOBE BCEOOIINX 3aKOHOB H
3aKOHOMEPHOCTEH MaTepHAILHOTO
(hU3UIeCKOro MHUpa.

N-OIIK-1.2

Hcmons30Banne METOI0B
MaTeMaTHYECKUX TUCIHIUINH U
MOJICTTMPOBAHMUS B 3a/1a4ax

Brageer HaBBIKaMH MCTIOTB30BAHUSA
MaTeMaTHYECKOTO arlfapara Ipy perieHnn
NPUKIIATHBIX 33]]a4, METOIaMHU
TEOPETHIECKOTO HCCIIeIOBAHMIS

npohecCHoHaTbHON (hm3nuecKuX SABICHHUHA U TPOIIECCOB
JeSITeTbHOCTH

NI-OIIK-1.3 Bnaneer HaBbIKaMu MTpOBEICHUS
[IpoBenenne TeopeTHUecKoro U | (PU3MUYECKOTO IKCIIEPUMEHTa B 00paboTKH
IKCTIEPUMEHTAITBHOTO €ro pe3yIbTaToB.

HCCIIEN0BAHUS OOBEKTOB U
MPOIIECCOB MPOodecCHOHATEHOMN
NIeSITEIILHOCTH

3. CTPYKTYPA U COJIEP)KAHUE YYEBHOU JUCHUIIJIMHBI/MOYJIA

O6mas TpyA0EMKOCTh Y4EOHON TUCHUIUIMHBI/MOYJIS 110 Y4eOHOMY IUJIaHy COCTaBJIsIeT:

1o 04HOM opme 00yUeHus — 3

3.e. 96 gac.

3.1.

(ounas popma oOydeHuUs )

CtpykTypa yueOHOU JUCIUTIINHBI IJI 00yJaOIIMUXCs 110 BUJIaM 3aHSITHHA

CTpyKkTypa M 00beM AUCHHIIMHBI

KonTakTHas aynutopHas padora, | CamocrosiTeJbHasi padoTa
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3.2. Ctpykrypa yueOHON AUCIUTIIUHBI/MOAYIS I 00yJaroIuXCs 10 pa3jesiaM U TeMaM JUCIUIIINHBL: (ouHas ¢popMa oOydeHuUs )
IInanupyembie Buabl yuedHol padoThl
(KOHTpOIpYyeMBbIe) KonraktHas pa6ora
Pe3yJIbTaThI = Buasl 1 ¢opMBI KOHTPOJILHBIX
OCBOEHHSI: o ° - S % MepoNpUsITHIi, 00ecreunBaloLIne Mo
Ko (bI) HaumeHnoBanue pa3aenos, TeM; o § v E o g B =5 COBOKYIHOCTH TEKYIIU KOHTPOJIb
(hopmupyemorii(bix) (hopma(bl) MPOMEKYTOUHOI ATTECTALMHI g g g &3 e % B § yCIIeBAeMOCTH;
KommneTeHuuu(ii) u =) E g E_ ) E e E S (opMBI IPOMEKYTOUHOT0 KOHTPOJIS
MHHKATOPOB 2 23 g8 S | €8 yCcIeBaeMoCTH
R — & =% | E2 | £g |S¢&
KOMIICTCHIUH
Tpemuii cemectTp
OIIK-1: Pa3nea |. DiekTpoMarneTu3m 4 8 8 DOopMBI TEKYIETO KOHTPOJIS
NA-OI1K-1.1; Tema 1.1 2 4 o pazzaeny 1V:
HJI-OIIK-1.2; HcTounnKy MarauTHOro 1moss. [{eiicTBre MarHUTHOTO MOJIS -YCTHBII 3KCIpECcC-0Npoc B XOAE
NA-OIIK-1.3 Tema 1.2 2 4 MPAKTHYECKUX 3aHATHH;
OnexkTpoMarHuTHas MHAYKIMs. Perenne nenen -YCTHBIN 3KCIPECC-0MpPOC Mepe HayaaIoM
CHHYCOHJIAJTbHOTO TOKa nabopatopHoii paboThI;
IpakTideckoe 3ansTae Ne 1.1 2 -IIACBMEHHBIN OTYET 10 JJabopaTopHOn
Pacuer nosieil MICTOYHUKOB pabore.
IIpaktuueckoe 3ansTue Ne 1.2 2
Cuna Jlopenna u cuiia Amnepa
[Mpaktudeckoe 3ansitue Ne 1.3 2
OneKTpOMarHuTHasi MHIYKITHS
[Ipaktnueckoe 3anstue Ne 1.4 2
Ilenu cuHYCOMIaIBbHOTO TOKA
OIIK-1: Pasnen Il. KosiebaHusi M BOJIHBI 8 4 2 10 ®DOpMBI TEKYIIIETO KOHTPOJIIS
NJ-OIIK-1.1; Tema 2.1 2 4 o pazueny V:
NA-OIIK-1.2; OcHoBHBIE TapaMeTprl KoseOaHnii. MaTemMaTuiecKuil, ynpyrui, -YCTHBIH 3KCIPECC-OIPOC B X0/
NJI-OI1K-1.3 (hU3MYECKUIl MAITHUKHU. MPaKTUYECKUX 3aHSATUH;
Tema 2.2 2 2 -YCTHBIH 3KCIIPECC-0IPOC TIEPeT HadaIoM
Hesaryxarorue, 3atyxaroniue KojaeOaHus.. nabopaTopHOii paboTEHI;
Tema 2.3 2 2 -IIACBMEHHBIN OTYET 10 JJabopaTopHOn
Brinyxkaennsie konebanus. Pesonanc pabore.
Tema 2.4 2 2
BosiHOBBIE MpolIECCH




Ilnanupyembie Bupl yueoHo# padoThl
(KOHTPOJIUpPYEMBbIE) KontakTHas padota
pe3yabTaThi - Buael u gopMBI KOHTPOJIBHBIX
OCBOCHHSI: © ° = 9 % MepOoNpUsITHH, oﬁecneqv‘l‘sammne o
KOJ(BI) HanmenoBanne paszieiios, Tem; » g o E o g z 5 COBOKYINHOCTH TEKYIIIMH KOHTPOJIb
dopmupyemoii(bix) dopma(bl) MPOMEKYTOUHO aTTECTAIIMHI g 28 &g o g = § YCIIeBaeMOCTH,
KommeTeHuuu (i) n =) E g i = E S S g (pOpMBI IPOMEKYTOYHOT0 KOHTPOJISk
MHIHKATOPOB 2 2 g g8 £2 | 28 yCIIeBaeMoCTH
HOCTM)KeHPlﬂv é é‘ ;, é S_ l% S 8 g.
KOMIIETCHIIMHN
[IpakTrueckoe 3anstue Ne 2.1 2
MexaHuyeckue KoJieOaHust
[IpaxTrueckoe 3anstue Ne 2.2 2
Brinyxaennsie konebanus. PesoHanc.
JlaboparopHas padora Ne 2.1 2
Konebanus ¢pusnyeckoro Masitauka. OOOPOTHBIN MasTHUK
OIIK-1: Pa3nea |11. BoiHoBasi u KBaHTOBasi ONTHKA 10 6 6 20 DOopMBI TEKYIETO KOHTPOJIS
NI-OTIK-1.1; Tema 3.1 2 4 o pazaeny VI:
NA-OIIK-1.2; BonHoBoe ypaBHeHHE. DJIeKTPOMarHUTHbIE BOJIHBI -YCTHBII 3KCIIPECC-0IPOC B XOIE
HJI-OTIK-1.3 Tema 3.2 2 4 MPAKTHYECKUX 3aHATHH;
Wnrepdepennus. Audpaxnms. -YCTHBIH 3KCIIPECC-0IPOC MEPe] HauaIoM
Tewma 3.3 2 4 71a00paTopHOii PadoTHI;
SBnenune aucnepcun. [lonspuzanus ceera. [[BoiiHoe -[IICBMEHHBIA OTYET 1O JIabOPaTOPHOH
Jy4erpesoMIIeHUE pabore.
Tema 3.4 2 4
3aKkoHBI H3ITydeHHs1 aDCOTIOTHO YepHOro Tena. 3akoH [1naHka.
Tema 3.5 2 4
Dotorddext. Fpdext Komnrona
[Ipaktnueckoe 3ansTre Ne 3.1 2
T'eomeTpuueckas onTuka
[IpakTudeckoe 3anstre Ne 3.2 2
BonnoBas ontuka
[Ipaktnueckoe 3ansTre Ne 3.3 2
Ilepenaua Tenna U3Iy4eHUEM
Jlaboparophas padora Ne 3.1 2
Onpenenenue GOKyCHOTO PACCTOSHHS JIMH3BI




Ilnanupyembie Bupl yueoHo# padoThl
(KOHTPOJIUpPYEMBbIE) KontakTHas padota
pe3yJIbTaThI - Buasl 1 ¢opMBI KOHTPOJILHBIX
OCBOEHMSI: © ° = o % MepOoNpUsITHH, oﬁecneqv‘l‘sammne no
KOJ(BI) HanmenoBanne paszieiios, Tem; » g o E o g z 5 COBOKYINHOCTH TEKYIIIMH KOHTPOJIb
dopmupyemoii(bix) dopma(bl) MPOMEKYTOUHO aTTECTAIIMHI g 28 &g g g = § yCIeBaeMoCTH;
KomneTeHuun (i) n =) E g i ) E § E & (hopMBI IPOMEKYTOUHOTO KOHTPOJIS
MHIHKATOPOB 2 2 g g8 £2 | 28 yCIIeBaeMoCTH
HOCTM)KeHPlﬂv é é‘ ;, é S_ l% S 8 g.
KOMIIETEHIIUH
Jlaboparopnas padora Ne 3.2 2
N3ydenue nudpakiiny ¢ MOMOIIBIO PEIICTKH
Jlaboparophas padora Ne 3.3 2
N3yyenue 3akoHa Mantoca
OIIK-1: Pa3nen |V. CTpoeHne aToMa M aTOMHOTO siipa 2 2 2 4 ®DopMBI TEKYIIETO KOHTPOJIS
NA-OI1K-1.1; Tema 4.1 2 4 o pazzaeny VII:
NJI-OIIK-1.2; Mogenu cTpoeHus aToMoB. JIMHE4aThIil CEKTp aToMa -YCTHBII 3KCIPECC-0NPOC B XOJE
HJI-OIIK-1.3 Bogopoaa. CTpoeHue siapa. MPAKTHYECKUX 3aHSTHIA;
[Ipaktuueckoe 3anatue Ne 4.1 2 -YCTHBIM 3KCIPECC-0NPOC MEPE]l HAUYaIOM
3ama4yu CTPOEHHsI aTOMHOTO sI/ipa nabopatopHoii paboThI;
Ha6opaT0pHag pa6OTa Ne 4.2 2 -IIUCEMEHHBIN OTYET 110 J'Ia60paTOpH0ﬁ
W3y4yeHune nuHEeHYaThIX COEKTPOB ATOMOB pabore.
3auer 3ayer B ycTHOH hopme 1o Ouieram
HUTOI'O 3a TpeTnii cemecTp 24 20 10 42
HNTOI'O 3a Bech epuon 24 20 10 42




3.3.  Kparkoe copepxanue yaeOHON AUCIUIUINHEI.
Ne Haumeropanne pasiena n Copnep:xanue pa3gesia (TeMbI)
TEMbI JTUCHUIIJINHBI

Paznean | DJIEeKTPOMAarHeTH3M

Tema 1.1 HcTouHMKY MarHuTHOTO OISl | MarHuTHOE IT0JIe TOKA 1 €T0 XapaKTeprucTUKH. 3aKoH bro
JlelicTBre MarHUTHOIO IOJIA — CaBapa - Jlanmaca. MarautHas nocrostHaas. EnuHuist

MarHMTHOW MHAYKIMU U HAMPSDKEHHOCTH MarHUTHOTO
nojsi. MarHuTHOE 1oJIe ABMXKYIIErocs 3apsifa. 3aKoH
Awmrniepa. B3anmogeiicTBre napansienbHbIX TOKOB.
JleiicTBME MarHUTHOT'O MOJISl HAa JBMXKYLIMKCS 3apsl.
Oddext Xomna. [ToTok BeKTOpa MarHUTHOW WHAYKITHH.
Teopema [Naycca. Teopema CTokca 0 HUPKYISAIIUU
MarHuTHOTO IOJIS.

Tema 1.2 OneKTpoMarHuTHast SIBnenHue >MeKTpOMarHuTHON MHTYKITUH (OTIBITHI
UHOyKUus. Pemenue nenei ®dapanes). 3akoH ¢apanes. Bpamenne pamku B
CHUHYCOMJIaTbHOTO TOKa MarHMTHOM IoJie. IHTyKTUBHOCTh KOHTYpa.

Camounaykuust. Bzaumuas unnykuus. TpanchopmaTopsl.
DHeprusi MarHUTHOro 1moJis. IlepeMeHHbIN TOK.
IlepeMeHHBIN TOK B LIENTN C aKTUBHBIM COIIPOTUBIICHUEM.
IlepeMeHHBIN TOK B LIETIH € MIEKTPOEMKOCTBIO.
[IepemMeHHBIN TOK B LENU ¢ UHAYKTHBHOCTBIO.
IlepeMeHHBIN TOK B LIENTN C aKTUBHBIM COIIPOTHUBIICHUEM,
3JIEKTPOEMKOCTBIO, 1 UHAYKTUBHOCTHIO0. KoMIekcHoe
MIpeJICTaBIeHNEe CHHYCOUAAILHOTO CUTHaja. BekTopHas
JmarpaMma TOKOB 1 HanpspkeHwid. KomebatensHbIi
KOHTYp. JleiCTBUS HaJl KOMIJIEKCHBIMU YHMCIIAMHU.
[IpaBuna Kupxroda B 1ensx CHHYCOUIaIbHOTO TOKA

Paznen |1 Kone6anus u BOJTHBI

Tema 2.1 OcHOBHBIE MTapamMeTpsl I'apmonnyeckue koiaeOaHUs U UX XapaKTEPUCTUKU.
koseOanuii. Maremarnueckuii, | MexaHu4eckre rapMOHUYECKHE KOIeOaHMs.
yOpyTuit, U3NIeCKUi Marematudeckuii, ynpyrui, Gu3ndecKuii MassTHUKH.
MasITHUKH. CrnoxeHne B3aMMHO NePHIEeHINKYIISIPHBIX KOJIeOaHUH.

YpaBuenue 6erymiei BoaHbl. Da3oBas CKOPOCTh.
BonHoBoe ypaBHEHUE. DIEKTPOMarHUTHBIE BOJHBL.
JuddepenunansHoe ypaBHEHHE 3JIEKTPOMATHUTHOM
BOJIHBI. DHEPTHs AJIEKTPOMAarHUTHBIX BOJIH.

Tema 2.2 Hesaryxaromue, 3aryxatomue | CBoOoIHBIE rapMOHUYECKHE KOJIeOaHus B KOJIeOaTeIbHOM
KoJie0aHmMsI. koHType. uddepennmansHoe ypaBHeHIE CBOOOTHBIX

3aTyXaroMuX KOJeOaHHH.

Tema 2.3 BrinykieHHBIE KOJIEOaHUsI. JuddepennmansHoe ypaBHEHHE BBIHYKICHHBIX
Pe3onanc KoseOanmii. PesoHaHnc.

Tewma 2.4 BosiHOBBIE TTpOLIECCHI Yupyrue Bonssl. 1IpoosbHbIE U TONIEPEUHBIE BOJIHBL.

VYpaBHenue Oerymieii BonHbl. DazoBasi CKOPOCTE.

Pazgen 111 | BosiHoBasi 1 KBaHTOBasi ONTHKA

Tema 3.1 BonnoBoe ypaBHeHue. OcCHOBHBIE 3aKOHBI ONITUKU. BoHOBOE ypaBHEHHE.
ONEeKTPOMarHUTHBIE BOJIHBI. OnexTpoMaruuTHble BoaHbL. Huddepennuansaoe

ypaBHEHHUE 3JIEKTPOMArHUTHOW BOJIHBL. DHEPTHUs
JIEKTPOMArHUTHBIX BOJIH.
Tema 3.2 Untepdepenuns. Judpakmus | KorepeHTHOCTh 1 MOHOXPOMATHUYHOCTD CBETOBBIX BOJH.

Wntepdepennus ceera. MeTo bl HaOII0IEHUS
uatepdepennnu. MaTepdepeHius cBera B TOHKUX
rieHkax. [Ipumenenue untepdepeHu cBera.
Hudpaxuust. [puauun [roiirenca — @penens. Meton 300
®penens. [IpsamonrHeitHOe pacipoCcTpaHEHHUE CBETA.
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Hudpakiust OpeHernst Ha KPyTrJIoM OTBEPCTUH H JHCKE.
Hudpaxmus Opayarodepa Ha menu. Judpaxmus
Opayrogepa Ha audpakuuonHo pemerke. Judpaknus
Ha IPOCTPaHCTBEHHOM pereTke. Dopmyna Bynbha —
bparros.

Tema 3.3 SIBnenune aucepcun. [TomHoe otpakenne. 3akoH CHemmyca. 3akoH Mairoca.
[Tonspuzanus ceera. JBoiiHoe | Pa3zBuTue npeacTtaBieHuid 0 Ipupoe cBeTa. SIBIeHUe
Jy4erpeaoMiIeHue nucnepcuu. [longpuszamnus csera. J[BoitHoe

JTy4enperIoMIICHHE.

Tema 3.4 3aKOHBI H3ITyYeHUS TemoBoe U3My4YeHNE U €T0 XapaKTePUCTHKH. 3aKOH
abCOIIIOTHO YEPHOTO Tea. Kupxroda. 3akons! Credana — bonbiimana u cmeneHus
3axoH Ilnanka. Buna. ®opmyinsl Panes — xunca u [1nanka.

Tema 3.5 dotorhdext. Dhdexr YpaBHeHne DiHIITeHHA 111 BHENTHET0 (hoTodddeKTa.
Kowmmrona Oddext Komnrona.

Paznen IV | CTpoeHue aToMa 1 aTOMHOTO siipa

Tema 4.1 Mopenu cTpoeHHUs aTOMOB. Monenu ctpoenus aromoB 1o bopy, Pesepdopy.
JIuHeyaTsiid cIeKTp aTomMa JIuHeiuarsiid ciekTp aToma Bogopoja. [loctynarst bopa.
Bojiopoaa. CTpoeHue aapa OmneiTel @panka u 'epa. Ctpoenue spa. Pazmep, coctas

1 3apsii aTOMHOTO spa. JledekT Macchl u 3Heprus CBA3N
sanpa. PagroaktuBHOe n3nmydyenne. Peakius nenenus suep.
3.4. Opranuzaius caMOCTOATEIbHONU PabOThl 00yYaIOITUXCS

CamocrosiTenbHast pabota cryneHTa — oOs3aTesbHas yacTb 00pa3oBaTEIbHOrO Ipolecca,
HarpaBJIeHHas Ha pa3BUTHE TOTOBHOCTH K TPO()ECCHOHANIBHOMY M INYHOCTHOMY CaMOOOpa30BaHHIO,
Ha [IPOEKTHPOBAHUE JAJIbHENIIEro 00pa30BaTEIbHOIO MapIIpyTa U MPOoheCCHOHAIBHON Kapbephl.

CamocrosiTenbHas padoTa 00y4aronuxcs Mo AUCHUIUIMHE OPraHu30BaHa KaK COBOKYITHOCTb
AyJUTOPHBIX W BHEAYAUTOPHBIX 3aHATHA H padoT, 00eCIEeYMBAIONINX YCIEIIHOE OCBOCHHUE

JUCHUITIINHBI.

AyauTopHasi caMOCTOsITelbHasi paboTa OOYYarOMIMXCSl MO JUCHUILIMHE BBITIONHSACTCS HA
y4eOHBIX 3aHATHSX 10/ PYKOBOACTBOM TMIpPENoAaBaTeNis M IO €ro 3aJaHuio. AyIuTOpHas
camocTosTeNbHas padoTa 00yJaromuxcsi BXOAUT B 001Ul 00beM BPEMEHH, OTBEACHHOIO YU€OHBIM
IUTAHOM Ha ayIMTOPHYIO paboTy, ¥ peraaMeHTUPYETCs PaCIMCaHUEM YUeOHBIX 3aHATHH.

BueayaurtopHas camocrosiTenbHast pabota oOydaronuxcs — INlaHupyeMasi yueOHasi, Hay4Ho-
UCclieoBaTebCKast, pakTuyeckas padoTa o0yyaromuxcs, BEIIOJIHAEMAas BO BHEAYAUTOPHOE BpeMs
10 3aJIaHUIO M TIPH METOJUYECKOM PYKOBOJCTBE IPEIOAaBATENs, HO 0€3 €ro HermocpeaACTBEHHOTO
y4acTHsl, paCMCaHueM YUeOHBIX 3aHATUH HE PEerJIaMeHTUPYETCH.

BueaynuropHas camocrosiTeNnbHast paboTa 00yJaromuxcsi BKJIIOYaeT B ceOsi:

MOJITOTOBKY K JIEKLUSAM, IPAKTHUECKUM U J1a00paTOPHBIM 3aHATHIM, IK3aMEHY;
u3yueHue yuyeOHbIX oCco0uii;

MOJITOTOBKA K BBIMOJIHEHUIO JJAOOPAaTOPHBIX pabOT U OTYETOB IO HUM;
BBINOJIHEHUE TOMAIIHUX 3aJlaHHH;

MOJITOTOBKA K MIPOMEKYTOUHOM aTTecTall B TEUCHHE CEMECTPA.

CamocrosrenbHass paboTra OOydaromMXCs C ydacTHeM TpenojaBareist B (opme HHOH
KOHTAKTHOM paboThl MpeaycMaTpUBacT TPYNNOBYI0 W (WIKM) HWHAMBUAYAIBHYIO paboTy C
00yJaronMMHUCS U BKJITIOYAET B CEOsI:
MIPOBE/IEHUE KOHCYIbTALUHN Mepel IK3aMEHOM.

3.5.

[IpumeHeHue 3EKTPOHHOTO 00YYECHHUSI, TUCTAHITMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUU

[Ipn peanuzanuu TpPOrpaMmsl
JMCTAaHIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTUN HE IPUMEHSIOTCS.

y4eOHOW JNHUCHIMIUIMHBI DSJEKTPOHHOE OOyYeHHEe U



4.

9

PE3YJIbTATBI OBYUEHMUS 110 JUCHUIIVIMHE, KPUTEPUU OHEHKHU YPOBHA COOPMHUPOBAHHOCTHU

KOMIIETEHIIU, CACTEMA M IIIKAJIA OIEHUBAHMS

4.1. CooTHeceHUuE MIaHUPYEMBIX Pe3yIbTaTOB 00YUYEHHS C YPOBHIMHU COPMUPOBAHHOCTU KOMIIETEHIUH.
YpoBHH Hrorosoe OueHka B
copMHUPOBAHHOCTH KOJINY€eCTBO MATHOATIHLHOU Howkasareut yposist cq)o?MHpOBaHHOCTH
KOMITeTeHH(-ii) GAILIOR cHCTeMe 001menpogeccuoOHAIbLHOH KOMIIETEH MU
B 100-6anabHOM 10 pe3yJbTaTaM OIIK-1:
cucreme TeKyled u WNI-OIIK-1.1; UA-OIIK-1.2; UJI-OITK-1.3
10 pe3yJabTaTam MPOMEKyTOYHOI
TeKyulei u aTTrecTaluu
IIPOMEKY TOYHOH
aTTecTAlNH
BBICOKUU 85-100 OTJINYHO OO0yuaromuics:
- HCYEPITBIBAOIIE U JIOTHYECKH CTPOMHO M3JaraeT yaeOHbIH MaTeprall, yMeeT CBSI3bIBATh TEOPHIO C
MIPAKTUKOM, CIIPABIISETCS C PEIICHUEM 3aad PO eCCHOHATLHOM HAIIPABJICHHOCTH BRICOKOTO YPOBHS
CJIO)KHOCTH, TPABHJILHO 000CHOBBIBACT MPUHSATHIC PEIICHMSL.
TTOBBIIIICHHBIT 65— 84 XOPOIIIO OO0yyvaromuiics:
- TOCTATOYHO MOJIPOOHO, TPAMOTHO U I10 CYIIECTBY H3JIaraeT W3y4eHHBIH MaTeprall, IPUBOIUT U
PacKpbIBAET B TE3UCHOH (pOpME OCHOBHBIC TIOHSATHSI.
0a30BbIl 41 - 64 YIOBJIETBOPUTEIHHO OO6yuaromuiicst:
- IEMOHCTPHUPYET TEOPETUIYECKIE 3HAHNUS OCHOBHOTO yU4eOHOTO MaTepHralia IUCIUILINHBI B 00beMe,
HeoOxoauMoM i nanbHelnero ocsoennst OITOIT.
HUBKUN 0-40 HEYJIOBJICTBOPUTENIbHO | OOydaroniuics:

— JIEMOHCTPUPYET (pparMeHTapHbIC 3HAHUS TCOPETUYCCKOIO U MPAKTUIECKOTO MaTepHall, JJOMyCKaeT
rpyOBIe OMIMOKY MPHU €T0 U3JI0KCHUH Ha 3aHATHIX U B XOJI€ TPOMEKYTOYHON aTTECTAITIH.

5.

OIIEHOYHBIE CPEJICTBA JJISI TEKYIIIETO KOHTPOJISI YCIIEBAEMOCTH Y ITIPOMEXKYTOYHOM

ATTECTALIUHU, BKIIOYASA CAMOCTOSATEJIBHYIO PABOTY OBYUYAIOIIUXCA

[Ipy mpoBeneHUU KOHTPOJS CAMOCTOATEIBHOW PAaOOTHI O0y4aromIMXCs, TEKYLIEro KOHTPOJS M MPOMEXKYTOYHOM aTTecTaluu Mo y4eOHOit
aucuuruinHe ((pu3KMKa) MpoBepsieTcsi YpoBeHb C(HOPMHPOBAHHOCTH Yy OOYYAIONIMXCS KOMIETECHIIMH M 3allJIaHUPOBAHHBIX PE3yJIbTaTOB OOYUSHHS II0
IMCIMIUIAHE, YKa3aHHBIX B pPa3JieNe 2 HACTOSIIEH MPOTrpaMMBl.
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5.1.  @®opMblI TEKYIIEro KOHTPOJISA YCIIEBAEMOCTH, IIPUMEPHI TUIIOBBIX 3aaHUMN:

Ne ®opMBI TEKYLIEr0 KOHTPOJIS

I[IpuMepbl TUNOBBIX 3aAHMIT

1. Y cTHBIN 3KCITPECC-0NPOC B XOAE
MPAKTUYECKUX 3aHATUM.

B xone mpakTH4ecKux 3aHATHI MPaKTUKyeTCsl 00CYXIEHHE BOMPOCOB, PACCMOTPEHHBIX HA JICKIHAX, a TaKXe
OTHOCSIIIIAXCS K TIOCTAHOBKE M PEIICHHUIO 3aaH.

IIpumepsr:

K xakomy pazneny GU3UKH OTHOCHUTCS paccMaTpuBaeMasi 3a1aqa’?

[lepeuncnuTh N3BECTHBIE BETUMYUHBI 3a1a49H U MX Pa3MEPHOCTH.

CdopmynrpoBaTh 3aKOHBI 1 COOTHOIICHHUS, HEOOXOIMMBIE ISl PEIICHHS 3aJa4H.

2. Y CTHBIHN 3KCIIpecc-0mpoc Tepe
HavaJioM J1a00opaTOpHON pabOThI.

CdopmynupoBarts 11e)1b U 337a4u JIa00PaTOpHOI paboTHI.

B 4eM coCTOUT CMBICIT OCHOBHOH (pOPMYJIbI JTA0OPATOPHOH paOOTHI.

CdopmynrpoBath OKHaEMbIe PE3YIIETATHI JIA0OPATOPHOI pabOTHI.

CdopmynupoBaTh OCHOBHBIC MTPABHJIA M MEPhI 0€30MTACHOCTH MPH BBHITIOJHCHUH PaOOTHI.

3. [MuceMeHHBIH O0TYET 110 JTabopaTOpHOU
pabore.

I[Tocne BInoaHEHUs J1a0OPaTOPHOM PabOTHI 00YUAIOIIHMIICS IPEACTABISET OTUYET 110 BBINOJIHEHHOM padore.

5.2. Kpurepun, nikanasl OHEHUBAHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH

HanmeHoBaHue
OLICHOYHOI'0 Ikanab1 oneHMBaHKS
CpeacTBa
(KOII:TJIOJILHO Kpurtepun oueHnnBanust
P 100-6anapHast I[aTudanIbHas
OLICHOYHOI 0
cucremMa cucrema
MeponpusATHS)
YcTHBII 3KCTIpecc- OO0yyaromuiicst oKa3bIBaeT TITyOOKHE 3HAHUS y4eOHOTO MaTepralia o TeMe 8 - 10 6annos 5
OTIPOC B XOJIE MPAKTUYECKOTO 3aHATHS, TTOCTIEA0BATENEHO, TPAMOTHO U JIOTUYECKH CTPOWHO €ro

MMPAKTHUYCCKUX 3aHATUH H3J1aract, OnpeaACisICT B3aMMOCBA3U MCIKAY IOKA3aTCIIIMHA 3a1a4U, JIaét HpaBHJ'IBHBIfI
AJITOPUTM PCHICHUS, OIPEACIIACT MCKANCHUINIMHAPHBIC CBA3U 110 YCJIOBUIO 3a/IaHMS.

OOyJaronuiicss JEeMOHCTPUPYET 3HAHUS TEOPETUIECKOTO U MMPAKTUUECKOT0 MaTepraa mo 5 - 7 6amnoB 4
TeMe MPAKTUYECKOTO 3aHSTHSI, HO HEe 3HAET OTJICNbHbIX JIeTallell 1 0COOCHHOCTEH,
OTBEYAET IOYTH Ha BCE 3aJaHHbIC JONOIHUTEIbHBIE U YTOUHSIIOLINE BOIPOCH], HIMEET
HETIOTHOE TIOHUMaHHE MEKIMCIUIDIMHAPHBIX CBS3EH MPHU MPABHIEHOM BBIOOpE allropuT™Ma
pellieHus 33/IaHus, JOMYCKaeT HETOYHOCTH M UCTIBITHIBACT 3aTPYIHEHUS C
(bopMyYINPOBKOM ONpeeNICHHUH.

OObyuaromuiics obnanaet pparMeHTapHBIMHU 3HAHUSIMU 110 TEME MPAKTUIECKOTO 3aHsTHS, 2 - 4 Ganna 3
c1a0o BJIAJICET MOHATUIHBIM aNliapaToM, HapylIaeT MMoCye/I0BaTEIbHOCTh B U3JIOKEHUH
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HanmeHoBaHue
O1I€HOYHOT 0 IIkaJjbl OHeHUBAHUS
(Kggif)f;i?{o- Kpurepumn onieHuBaHus
TG 100-6anapHas [aTudasibHas
cucremMa cucremMa
MepOonpHusATH)
MaTepuaia, JaéT HeMOIHBIN OTBET, TPEOYIOLINI HABOISIIMX BOIPOCOB MPETOJaBaTeNsl,
BBIOOD aNTOpHUTMa PEIeHHs 33/1a9l BO3MOXKEH IIPH HABOAIIMX BOIIPOCAX MPETIojaBaTelIsl.
OOyuJaroruiics: IMeeT CyIIeCTBEHHbBIE IPOOETBl B 3HAHMSIX OCHOBHOTO Y4eOHOTO MaTepHaia 0 - 1 6amn 2
TI0 TeME TPAKTUYECKOTO 3aHATHUS, IaH HETMOJIHBIN OTBET, IPEACTABIISIOIINNA COO0H
pa3po3HEHHBIC 3HAHUS TI0 TEME BOIPOCA C CYIECTBEHHBIMH OIIMOKaMU B
onpeaeneHusX. [ [pucyTcTByOT (hparMeHTapHOCTh, HEIOTHYHOCTD U3JIOKEHUS,
OTCYTCTBYIOT OTBETHI Ha YTOUHSIOIIHE U IOTIOTHUTETHHEIE BOIPOCHI, Ta&TCS HEBEpHAsT
OIICHKA CHTYAI[UH, HETIPAaBUJILHO BEIOUPACTCSI aJITOPUTM JICHCTBUH.
YcTHBIHN 3KCTpecc- OO0yyaromuiicst OJTHO M3JIaraeT Martepruall (OTBEYAET Ha BOIPOCHI), aeT MPAaBIUIHHOE OO0yyatomuiicst
OTIpOC TIepe] HadaIoM orpezielieHNe OCHOBHBIX MTOHATHI; 0OHApYKUBAeT IIOHUMAaHNE MaTepraa, MOKeT JIOITYCKaeTCsI K
nabopatopHoli paboTel | 00OCHOBATH CBOU CYXKJICHHS, MPUMEHNTH 3HAHHS HA IPAKTHKE, 3HACT MIOCIIE0BATEIbHOCTh BBITIOJTHEHHIO
TIPOBEICHUSI OTIBITOB ¥ I3MEPEHUI, YCIIOBUS U PEKUMBI, 00ECIICUYHBAIOIIHE [TOTyUCHUE JabopaTopHOH
TIPaBIIIBHBIX PE3YJILTATOB M BBIBOJIOB. paboTsl
OOyuaromuiicst BIafieeT 3HAHUSIMHU TOJIBKO TI0 OCHOBHOMY MaTepHaly, HO HE 3HAaeT OOyuaromuiics
OTACJIBbHBIX aeTaﬂeﬁ u OCO6CHHOCTCI71, J0IyCKacT HETOYHOCTU U UCHBITBIBACT JOITYyCKacTCA K
3aTpynHeHHs ¢ GOpMyITHPOBKOI ONpeieIeHnHl, 3HaeT MOCIeA0BaTeIbHOCTh IPOBEICHUS BBITIOJTHEHHIO
OIBITOB ¥ U3MEPEHUIA, YCIIOBUS U PEKIMBI, 00ECIIEUHNBAIOIIIE TIOTyYeHNE TPABIIIBHBIX nabopaTopHOH
pe3yJIETAaTOB U BBIBOJOB. paboThI
OO0yuaroinuiics o0nagaet GpparMeHTapHBIMUA 3HAHUSAMHU 110 TEME KOJJIOKBUYMa, ¢J1abo OO6yJaroruiics
BJIa/IeeT TIOHATUITHBIM aIapaToM, HapylIaeT MoCiIeI0BaTeIbHOCTh B H3JI0KEHUN JIOITYCKaeTCsI K
MaTepuana, JIOIyCKaeT HETOYHOCTH B OTPe/IeNIeHNH TOHATHH Win (pOpMyITMpPOBKE TIPaBHII, BBITTOJTHEHHIO
W3JIaraeT MaTeprall HeroCleIOBaTeNIbHO | JIOITYCKAET OIMIMOKH B ITOCIIEIOBATEIILHOCTD nabopaTtopHOi
TIPOBEACHHUS OTTBITOB M MI3MEPEHHH, YCIOBHSI M PEKUMBI, 00ECTIEUHBAOIIIHE TIOTyYeHUE padoThl

IMpaBUJIbHBIX PE3YJILTATOB U BHIBOJOB.

OObyuatomuiicsi 0OHapyXHMBaeT He3HaHUE OOJIBIICH YaCTH COOTBETCTBYIOLIETO BOIPOCa,
JIOITyCKaeT OUIMOKH B ()OPMYIHPOBKE OIPEIEIICHIH, ICKaXKAIOIIIE UX CMBICI,
0ecropsiIouHO U HEYBEPEHHO M3JiaraeT MaTepuai. OTMEUaroTCs TAKue HEAOCTATKH B
MIO/ITOTOBKE, KOTOPBIE SIBIISIFOTCS CEPHE3HBIM MPEMATCTBIEM K YCIICITHOMY BBITOJIHEHUIO
71a00PaTOPHOTO MPAKTHKYMA.

OOyuaromuiicst He
JIOITYCKAaETCsI K
BBITIOJIHEHHIO
J1abopaTopHOI
paboThl
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HanmeHoBaHue
OIIEHOYHOT0 IIkaJjabl OeHUBAHUS
(Kggif)f;i?{o- Kpurepumn onieHuBaHus
100-6anapHas [aTudasibHas
OLCHOMHOTO CUCTEeMa cCucremMa
MepOonpHusATHS)

ITucemennsiii otyetr mo | OTYET COMCPIKUT 1IETIb, 33/1aUH UCCIICIAOBAHNS, BBIBOJ] OCHOBHOM (popmykl. [IprBenena 8 - 10 Gayos 5

nmabopaTopHOit padoTte TalNHIIa SKCTIEPUMEHTAIBHBIX PE3yIbTAaTOB. DKCIIEPUMEHTAIIBHBIE PE3YIIbTaThl 00pabO0TaHbI
C IPUMEHEHUEM METOJIOB MaTeMaTHYeCKO# cTaTUCTUKH. [IprBeieHbl 000CHOBaHHbBIC
BbIBO/IbI.
OTueT CONEPIKUT LIeJTh, 3aJIa41 UCCIICIOBAHMS, BRIBOJI OCHOBHOM (opMyJbl. [IpuBencHa 5 - 7 6amion 4
Ta0JTUIA SKCTIEPUMEHTATBHBIX PE3yIbTaTOB. JKCIIEPUMEHTANIBHBIC PE3yIIbTATh 00pabOTaHbI
C IPUMEHEHHEM METOJIOB MATEMATHUYECKOH CTAaTUCTUKH. BBIBOJIBI 1O paboTe HETOCTATOYHO
00OCHOBAHBI.
OTueT CONEPIKUT LIeJTh, 3aJIa41 UCCIICIOBAHMS, BRIBOJI OCHOBHOM (opMyibl. [IpuBencHa 2 - 4 bayuta 3
TaOJTUIA SKCTIEPUMEHTATBHBIX PEe3yIbTaTOB. JKCIIEPUMEHTANIBHBIC PE3yIIbTATh 00pabOTaHbI
¢ omuOKamMH, ONyIIeHa HeOPEXKHOCTh B ohopmiteHnn otyera. OOOCHOBAHHE BHIBOJIOB
MOBEPXHOCTHOE.
OTYeT CONEPIKUT 11eJTh, 33]]a4H HCCICI0BaHNS C(HOPMYITUPOBAHBI TTOBEPXHOCTHO, HETOYHO, 0 -1 6ann 2
BBIBOJI OCHOBHOM (hopMyJIbl 0TCyTCTBYET. [IpuBeeHa TabuIa SKCIIEPUMEHTATTBHBIX
PE3YJIbTaTOB. DKCIEPUMEHTAIBHBIC PE3yJIbTaThl 00pabOTaHbI C OITUOKAMH, JIOIYIIIeHA
HeOpex)HOCTh B ohopmiteHnH otdeta. OO0CHOBaHME BBIBOJIOB IOBEPXHOCTHOE.

5.3. IIpomexyTouHas aTTecTalus:

®DopmMa IPOMEKYTOYHOU
arrecTanuu

TunoBble KOHTPOJIbHbIE 321aHUSI U MHbIE MATEPUATIBI
JJIsl IPOBE/IeHNS MPOMEKYTOUHOM aTTeCTAINN:

OK3aMeH:

B YCTHO#H hopme 1o Ouiteram

buner 1
1. VcToYyHMKM MAarHUTHOT'O TIOJIS.
2. TIpoBOJHUK C TOKOM BO BHEIIIHEM MarHUTHOM IIOJIE.

MOJISI B TOUKE, HAXOAAMICHCs Ha paccTossHIH a=10cM OT Ka)KI0To MPOBOTHHAKA.
buner 2

1. Jle#icTBHE MAarHUTHOTO TOJIS

2. 3axon CHemnyca.

3. JlBa mpsMOIMHEHHBIX MPOBOJHUKA PACIIONIOXKEHBI MapajuledbHO Ha paccTtosHuu 10 cM npyr ot apyra. Ilo mpoBogHuKaM
TekyT TokH |1=1>=5 A. B mpoTHBOIONOXKHBIX HanpaBieHUsX. HaiiTu Moaynp u HampaBieHHe HanpsbkeHHOCTH H MarHuTHOTO
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3. BeckoHe4HO JITMHHBIA MPOBOJ 00pa3yeT KPyroBo BUTOK, KacaTeNbHBIA K mpoBoxy. [1o mpoBoay Teyetr Tok SA. Haiitu
paanyc R BuTKa, ecinu HaNPsHKEHHOCTh MATHUTHOTO TIONS B IIeHTpe BUTKa 41 A/M.

buner 3

1. dudpakuus

2. Konebanus. OCHOBHBIE TapaMeTphl KOJIeOaHHUH

3. Tox I=20A uaer no IIMHHOMY IPOBOAHUKY, COTHYTOMY IOJ IPsSMBIM yrioM. Haiitu HanpsbkeHHOCTS H MarHUTHOTO TOJIS
B TOUKE, JIe)KalIel Ha OMCCEKTPUCE ATOTO yIila U OTCTOSIIEH OT BEPIIMHBI yTiia Ha paccTossHUU a=10cM.

buner 4

1. 3axon OMa B KOMIUIEKCHOM Gopme

2. Wurepdepenuus

3. DneKTpoH, yCKOPEeHHBIH pa3HOCThI0 moTeHnranos 300 B, nBmkeTcs mapaienbHO JUIMHHOMY ITPOBOIY Ha PACCTOSHUH 4 MM
ot Hero. Kakas cuna neficTByeT Ha 3IeKTPOH, €CIIH TI0 TIPOBOIHUKY T€UYeT TOK 5 A?

buier 5

1. llenu cuHYCOMIATBHOTO TOKA.

2. WznydyeHne 4epHOTO Tea.

3. Ha conenoun mmHO# 20 CM ¥ IUIOIABIO TTONEPEYHOro cedenus 30 cM? HaJeT IPOBOIOYHBIN BUTOK. OOMOTKA COJNEHOMIA
umeeT 320 BuTKOB, u 1o Hemy TeueT Tok 3 A. Kakas cpenusist D1C Euuy vHIYyIHpPYETCS B HAIETOM Ha COJICHOU]T BUTKE, KOT/Aa
TOK B COJICHOUJE BBIKJIIOYaeTcs B TeueHue 1 mc?

5.4. Kpurepuu, mkaabl OUEHUBAHUS IPOMEKYTOUHOM aTTecTalluu y4eOHOU JUCIUIUIUHBIL:

dopmMa NPOMeKYyTOYHOM
arTecTauun

Kpurtepun oueHuBanust IxaJjbl oHeHUBAHUS

OK3aMeH:
B YCTHOH (hopme o Ouiteram

OOyuatromuiicst IeMOHCTPUPYET 3HAHUSI, OTIINYAIONINECs TITyOMHOH U 71 - 80 6ammoB 5
COZIEPKATEIIbHOCTBIO, AACT ITOJIHBINA NCYEPIIBIBAIOIIUN OTBET, KaK Ha
OCHOBHBIE BONIPOCHI OMJIEeTa, TAaK M HA JJOTIOJHHUTENBHBIE.

OOyuatomuiics MoKasbpIBaeT JOCTATOYHOE 3HaHUE yueOHOro MaTepuaia, Ho 51 — 70 6amnoB 4
JIOIyCKaeT HeCyIeCTBeHHbIE (DaKTHYECKUE OITHOKH, KOTOPBIE CIIOCOOCH
UCTIPABUTH CAMOCTOSITENIHHO, OJ1aroapsi HaBOAAIIEMY BOIIPOCY.

OOyuaromuiicst MoKa3bpIBaeT 3HaHHUS (PArMEHTAPHOTO XapaKTepa, KOTOPbIe 39 — 50 GamtoB 3
OTJINYAIOTCS TIOBEPXHOCTHOCTBIO M MaJIOH COJIEPKATEILHOCTBIO, JJOIYCKaeT
(dakTHuecKre rpyObie OIUOKH.

OO0yuaroIuiics 00HapyKHUBAET CYIIECTBEHHBIC IPOOESIIBI B 3HAHUIX 0 — 38 camtor 2
OCHOBHOTO y4eOHOTO MaTepuaa, He 3HaeT U He MOHUMAET 3HAUUTEILHYIO
WJIM OCHOBHYIO YacTh MPOTPAMMHOT0 MaTepHasa B Mpeienax
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®DopMa NIPOMeKYTOYHOM

Kpurtepun oueHuBanus IMxanabl oeHUBAHUA
aTTecTAllNH

[TOCTaBJIEHHBIX BOMIPOCOB, IPX OTBETE JIOMYCKAET TPyObIe OMTHOKH,
KOTOPBIC HE MOKET UCIIPABUTD JIAXKE MPU MTOMOIIH ITPEToaBaTesl.




5.5.
aTTecTaluu.
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CucremMa olleHMBaHUS PE3yJIbTAaTOB TEKYIIErO0 KOHTPOJISA U MPOMEKYTOUHON

OneHka no JUCHUILIMHE BBICTABIISETCS 00yJaronemMycs ¢ y4ETOM pe3yabTaToB TEKYIIeH 1

IIPOMEKYTOUHOH aTTECTALUU.

®opma KOHTPOJISI 100-6ananHas cucrema [IaTudaanbHas cucrema
Texymuii KOHTPOJIb:
- YCTHBIN 3KCIIPECC-0Mpoc B XOJIE 0 - 10 6ammoB 2-5
MPAKTUYECKUX 3aHATUN
- MUCbMEHHBIN OTYET MO Ja00paTOpHON 0 - 10 6annos 2-5
pabote
[IpomexyTouHast aTTecTanus: 0 - 80 6amoB OTIIMYHO
9K3aMeH XOPOILO
Hroro 3a cemectp 0 - 100 6amtoB YIOBIIETBOPHUTEILHO
HEYIOBJICTBOPHUTEIHHO

[TostydeHHBI COBOKYIHBIN pe3yabTaT KOHBEPTUPYETCS B MATUOAIILHYIO CUCTEMY OLIEHOK B

COOTBCTCTBHHU C Ta6J'II/II_[CI711

100-6anabpHast cucTemMa

NATHOAJIbHAS CHCTEMA

3a4€T C OI[EHKOH/9K3aMeH

3a4vueT

85 — 100 6amnos OTIMYHO

65 — 84 6amnoB XOpOLIO 3a4TEHO
41 — 64 Ganos YIOBJIETBOPHUTEIHHO

0 — 40 Gammnos HEYIOBIIETBOPUTEIHHO HE 3a4TEHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peamusamus  nporpammsl

IpeJycMaTpuBaeT MCIOJIb30BaHHE B Ipolecce

CIIEIYIOIUX 00pa30BaTeIbHBIX TEXHOIOTHH:
— npoOeMHast JIEKIIHs;
- MIPOBEICHUE HHTEPAKTUBHBIX JICKIIHIA,
— MOUCK U 00paboTKa HH(OpPMAIUHU C UCTIOJIb30BAaHUEM ceTH IHTEpHET;
— JTUCTaHIIMOHHBIE 00pa30oBaTeNbHbIe TEXHOJIOTHH,
— MIPUMEHEHHE NEKTPOHHOTO O0yUEHUS;
- KOMITBIOTEPHBIE CUMYJISIINY,

7. IMPAKTHUYECKASA ITIOAI'OTOBKA

o0y4eHus

[IpakTrueckasi MOArOTOBKA B paMKax y4eOHON AUCHUIUIMHBI «DU3HKa) HE peaTn3yeTcs.

8. OPI'AHM3ALIUA OBPA3OBATEJIBHOT'O ITPOUECCA JJIsA JIMIY C
OI'PAHUYEHHBIMH BO3MOKHOCTSAMMU 310POBbS

[Ipu oOydeHMH JHUI] C OrPaHWMYEHHBIMH BO3MOXXHOCTSIMH 37I0POBbsiI M HWHBAaJIHJIOB
WCITOJTB3YIOTCSI TIOJXObI, CIIOCOOCTBYIOIINE CO3JaHUI0 0e30aphepHOil 00pa30BaTEIHHOU CPEIbI:
TEXHOJOTUH Au(PEpeHInaud U UHIUBUIYATHHOTO OO0y4YeHHS, TPUMEHEHHE COOTBETCTBYIOIIHUX
METOAUK IIO pa60Te C HWHBAJIMAaMH, HCIIOJIB30BAHHUEC CPCACTB AUCTAHIMOHHOI'O 06HI€HI/I${,
MPOBEJICHUE JOMOIHUTENBHBIX HHIUBUIYATbHBIX KOHCYJIBTAIMA TO HM3y4aeMbIM TEOPETUYECKUM
BOIIpoCaM MU MNPAKTHYECKUM 3aHATUAM, OKA3aHUC IMOMOIIM IIPU IMOATOTOBKE K HpOMG)KyTO‘-IHOfI

aTTeCTalnu.
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IIpu HeoOXxoauMocTu pabodyas mporpamMMa AMCHUUIUIMHBI MOXET OBITh aJalTHPOBAaHA IS
obecrieueHnss 00pa30BaTEIBHOTO MPOIIECCa JIMIAaM C OrPAHUYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbS, B
TOM YHCJIE JUI AUCTAHIIMOHHOTO O0Y4EHHUSI.

VueOHbIE W KOHTPOJIBHO-MU3MEPUTENIbHBIE MaTephaibl MpPEACTaBISIOTCS B (opMax,
JOCTYIHBIX JUISL U3YYEHUS CTYJIEHTaMU C OCOOBIMH 00pa30BaTEIbHBIMH MOTPEOHOCTSMHU C YU4E€TOM
HO30JIOTHYECKHUX TPYIII HHBAIUIOB!

JInsi TMOATOTOBKM K OTBETY Ha MPAKTHYECKOM 3aHSATHH, CTYASHTaM C OrpaHUYEeHHBIMHU
BO3MOXKHOCTSIMU 3[JOPOBBSI CPEJHEE BPEMs YBEJIIMUMBACTCS IO CPABHEHHUIO CO CPEIHUM BpPEMEHEM
MOJTOTOBKH OOBIYHOTO CTY/ICHTA.

JI7Is CTYZI€HTOB ¢ MHBAIMHOCTBIO WIIH C OTPaHUYCHHBIMU BO3MOYKHOCTSIMH 3/I0POBBs (hopma
NPOBEICHUS TEKYIEH U MPOMEXYTOYHON aTTECTAllMU YCTAaHABINBACTCS C Y4€TOM MHAWBUYATbHBIX
NCUXO(PU3NUECKUX 0COOCHHOCTEH (YyCTHO, MMCBMEHHO Ha Oymare, MUCBMEHHO Ha KOMIIBIOTEpPE, B
¢dopMe TECTUPOBAHUS U T.II.).

[TpomesxyTouHasi arTecTanys MO JUCHUILIMHE MOXET MPOBOAMUTHCS B HECKOJBKO ITAIIOB B
dopme pyOeKHOro KOHTPOJIS IO 3aBEPIICHUIO W3YYEHHUS OTIENBHBIX TEM IUCHUIUIMHBL [lpm
HEOOXOMMOCTH CTYIEHTY IPEIOCTABISCTCS JIOTOJHUTEIBHOE BpeMs Ul IOATOTOBKM OTBETAa Ha
3a4eTe WK 3K3aMEHe.

JInst ocymiecTBICHHS MPOLEAYP TEKYHIEro KOHTPOJIS YCHEBAEMOCTH M IPOMEXKYTOYHOM
aTTecTaluyd OOYYAIOUINXCS CO3MAIOTCS, TP HEOOXOAMMOCTH, (POHABI OLEHOYHBIX CPEICTB,
alanTUPOBAHHBIC IS JIUI] C OTPAHNYEHHBIMU BO3MOKHOCTSIMU 3/J0POBBSI M ITO3BOJISIONINE OLIEHUTH
JOCTI)KEHUE WMH 3alUTaHUPOBAHHBIX B OCHOBHOW 00pa30BaTeNbHOM IMporpaMme pe3yibTaToB
00y4eHUsI ¥ ypOBEeHb C(OPMHUPOBAHHOCTH BCEX KOMIICTCHLIUH, 3asBICHHBIX B 00pa3oBaTEIbHON
porpaMMe.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

MaTepI/IaJ'II)HO-TGXHI/ILIeCKOG o0OecrieueHue JUCHUIIJIMHBI ITPU 06y‘I€HI/II/I C HCIIOJIB30BaHHUEM
TPAAULTUOHHBIX TEXHOJOr Ui O6y‘IeHI/I$I.

HaunmeHoBaHnue yueOHbIX ayIUTOPHI,
JabopaTopuii, MACTEPCKUX, ONOIUHOTEK,
CIOPT3aJI0B, IOMelLIeHu i 1151 XPaHeHHsI ’
NpoPUIAKTHIECKOT0 00C/Ty:KMBAHUS Y4eOHOT O
000py10BAHMA U T.II.

119071, r. MockBa, Mauslii Kaayaxckuii nepeyiok, qom 1

OcHanleHHOCTDH YUeOHbIX ayANTOPMii, 1adopaTopuii,
MacTepCKHX, 0M0JMO0TeK, CHOPTHBHBIX 32J10B,
NoMelleHMil VI XpaHeHUs] M NPO(PUIAKTHYECKOT0
00cayKUBAHUA Y4eOHOro 000PyAOBAHMS H T.IIL.

ayJMTOPHUH JJIsl TIPOBEICHUS 3aHATHUI KOMIUJIEKT yueOHol Mebenn,
nexmuorHoro trma Ne 1617 TEXHUYECKHUE CPEICTBA OOYICHHUSI, CITy>KaIUE JIIIs
MpeicTaBiIeHus yueOHo# nHopManuy O0bIIONH
ayJUTOPUH:
— HOYTOYK;
— TPOEKTOP
AyIUTOPHH ISl TIPOBEICHUS 3aHATHI KOMIUIEKT yaeOHOI Meben,
CEeMHMHApPCKOT0 THIIA, TPYMIIOBBIX U TEXHUYECKUE CPEACTBA O0YUEHUSI, CITy>KaIIne IS
WHAWBUAYabHBIX KOHCYJIbTALUH, TEKYIIETO MpeacTaBiIeHus yueOHOH nHpopManuu O0IbLION
KOHTPOJISI ¥ IPOMEXKYTOUHOW aTTeCTaIluH ayJIUTOPUH:
— HOYTOYK,
— TPOEKTOP
YyeOnas aboparopus 1617 «MexaHnka u JlaGopaTopHasi yCTaHOBKA O ONPEAETIEHUIO
MOJIEKyJIsIpHast pr3nKa CKOPOCTH IOJIETa ITYJIU C MOMOIIBIO KPYTHUIBHBIX

KoseOaHni 0aJTMCTHYECKOTO MasgTHHUKA.

CocTaB: OaTUCTHYECKUH KPYTHIBHBIA MasiTHUK
PM-09, ¢oTosnexkTpudeckuii 1aTIuK,
YHHUBEpCaIbHbIN cekyHaomep PM-14, ctpenstomiee
YCTPOMCTBO, MyJIbKa, U3BMEPUTEIIbHAS TMHEHKA.
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HaunmeHoBaHNe y4eOHBIX ayIUTOPHIA,
Jaboparopmuii, MacTepcKHX, ON0INOTEK,
CIOPT3aJI0B, IOMelLIeHHii /18 XpaHeH!s ’
NPOPHIAKTHYECKOT0 00CTYKUBAHUS Y4eOHOT0
000py/I0BaHHS M T.II.

OcHallleHHOCTh YYeOHBIX ayANTOPHi, 1adopaTopmii,
MAaCTEpPCKUX, 0M0JIMOTEK, CIOPTUBHBIX 327108,
NOMelleHMil VIS XpaHeHHUs] M NPO(PUIAKTHYECKOr 0
00cTy:KUBaHUSA y4e0OHOr0 000pYA0BaHHS M T.II.

JlaGopaTopHast ycTaHOBKa I10 U3Y4YE€HHUIO 3aKOHOB
BpaieHus: Ha MasiTHuke O0epoOeka (0e3 ydera cuibl
TpEHUs).

CocraB: mastHuK O0epOeka, IITaHTeHITUPKYJIb,
HaOop

Ipy30B, H3MEPHUTENbHAS JIMHEHKA, CEKyHIOMED.
JlaGopaTopHast ycTaHOBKa IO OIIPEIETICHUIO
MOMEHTa HHEPLMH TBEPABIX TEJ C IOMOLIBIO
KpYTHIIbHBIX Kosebanuii. CocaB: KpyTHIIbHBIH
MAasITHUK C 3JIEKTPOHHBIM OJIOKOM PEruCTpalyy,
napaieNnenuIies, 2 AUCKa, ITaHT eHIUPKYJIb.
JlaboparopHast ycTaHOBKa IO TIPOBEPKE 3aKOHA
COXpaHECHHUSI MEXaHUYECKOW SHEPTUH C TIOMOIIBIO
MasiTHUKa MakcBesia.

CocraB: yHHBepcalibHasl yCTAaHOBKA JUTS U3yUCHHUS
JIBMOKCHHS MasiTHUKa MakcBesuia, Habop
METAJUINYECKUX HAKIAIHbIX KOJIELL.

JlaGopaTopHast ycTaHOBKA 110 U3Y4EHHIO
9IIEMEHTAPHON TEOPUHU TUPOCKONA U ONpeAeICHNE
YIJIOBOW CKOPOCTH MPELECCUU OCH THPOCKOIIA.
Cocras: rupockommyeckasi ycranoska FPM-10;
Ha0Op IPy30B.

JlaboparopHast ycTaHOBKa TI0 OIPECTICHUIO
BA3KOCTH XHJIKOCTH MeTooM Crokca. Cocrtas:
CTEKJITHHBIN MUJIUHAP, HaIMoJHEHHBIN TIIMOEPUHOM,
HIAPHKH, CEKYHIOMEP, MUKPOMETD.

JlaGopatopHast ycTaHOBKa I10 ONPEACTICHUE BI3KOCTH
BO3/yXa METOJIOM HUCTEUEHHS U3 KaluIspa.
CocraB: ycTaHOBKA IS OTIPEJICNICHHS BA3KOCTH
BO3JlyXa, CEKyHJIOMEp, OapoOMeTp, TEPMOMETP.
JlaGopatopHast ycTaHOBKa 110 MaKCBEJIOBCKOMY
pacrnpe/eNIeHHI0 TEPMOIIEKTPOHOB 110 CKOPOCTSIM.
CocTaB: HCTOUHUK OCTOSTHHOTO ToKa Trma BYII-2 u
CUII-1, snextpoHHas samna 6119, munnuamnepmerp,
BOJITMETD.

JlaboparopHast ycTaHOBKa TI0 OIPECTICHUIO
OTHOCUTENLHOH yIEIbHON TeIUIOEMKOCTH MPU
MTOCTOSIHHOM /IaBJICHUH K YJI€IbHON TETIIOEMKOCTH
IIpH TIOCTOSTHHOM 00BeMe MeTo1oM Krnemana-
Hezopma.

CocraB: CTEKJISIHHBIN 0aJIOH C MAHOMETPOM, HAcOC,
CEeKyHIOMep.

JlaboparopHasi ycTaHOBKa TI0 OIPEICTICHUIO

KO3 QHIIMEHTA TOBEPXHOCTHOT'O HATSHKEHUS
XKHUJIKOCTH 110 METOY OTpPbIBa KOJIbIIA.

CocTaB: H3MepUTENbHBIN TPUOOpP, HAOOP
Pa3HOBECOB, COCY/ C HCCIEAYEMOH KUAKOCTBIO,
LITaHT€HIUPKYJIb.

JlaboparopHast ycTaHOBKa TI0 OIPEICTICHUIO
Ko3(ppurmeHTa MOBEpXHOCTHOTO HATSHKCHISI
KHUJIKOCTH METOJIOM MOAHATHS KHUIKOCTH B
Kanwuisipax.




18

HaunmeHoBaHNe y4eOHBIX ayIUTOPHIA,
Jaboparopmuii, MacTepcKHX, ON0INOTEK,
CIOPT3aJI0B, IOMelLIeHHii /18 XpaHeH!s ’
NPOPHIAKTHYECKOT0 00CTYKUBAHUS Y4eOHOT0
000py/I0BaHHS M T.II.

OcHallleHHOCTh YYeOHBIX ayANTOPHi, 1adopaTopmii,
MAaCTEpPCKUX, 0M0JIMOTEK, CIOPTUBHBIX 327108,
NOMelleHMil VIS XpaHeHHUs] M NPO(PUIAKTHYECKOr 0
00cTy:KUBaHUSA y4e0OHOr0 000pYA0BaHHS M T.II.

CocTaB: H3MepUTENBHBI MUKPOCKOII, COCY] C
BOJIOM, IBa KaMIJUISIPa, IITATHUB C IEpXKaTelIeM.

YueOHas taboparopus 1603 «DneKTpruIecTBOY»

JlabopatopHast ycTaHOBKa 10 CHATHIO
BOJIFTAMITEPHOHN XapaKTEPUCTUKH TUOJA H
OTIPEICIICHHUIO PA0OTHI BBIXO/IA DIICKTPOHA.

Cocrag: oinpsmutenu BC-24M, BCA-4K, nuon 51
3C,

CocTaB: maHenb IS N3y49eHUs pabOTHI TPHOA B
CTaTUYECKOM U TUHAMHUYECKOM PEKHUMaX; UCTOUHUK
AHOJHOTO MUTaHMA ¢ HanpsbkeHueM a0 250B;
HCTOYHMK CETOYHOro HampskeHus 1o 10B;
BaKyyMHBI TPHOLI.

JlaGoparopHasi yCTaHOBKA 10 U3Y4YCHUIO
ANEKTPOHHOTO ocImiorpada.

CocTaB: 3JeKTpOHHBIN ocIrnIorpad, 3ByKOBOH
reneparop (31, BoabT™eTp (Ha manenu 3I),
TTOHIDKAIOINH TpaHchopMaTop.

JlabopaTopHasi yCTaHOBKA TI0 OTIPEACIICHUIO
TOPU30HTAJIbHOM COCTABISAIONIEH UHIYKINH
MAarHUTHOTO OIS 3eMJTH.

CocTaB: TaHTeHC-TaTbBAHOMETP, aMIIEPMETP,
HCTOYHMK ITOCTOSIHHOTO TOKa, MePeKIItoyaTeb,
peocrar.

JlaboparopHas yCTaHOBKA MO NU3YYEHUIO MATHUTHOTO
T10JII KPYTOBOT'O TOKA.

CocraB: BBIIPSIMUTENb, PEOCTAT, OATITUCTUIECKUH
raJIbBaHOMET], MTaHEINb I U3y4eHUs] MAaTHUTHOTO
T10JII KPYTOBOTO TOKA.

JlaGoparopHast ycTaHOBKa TI0 OTpe/ieTieHre
WUHIYKTUBHOCTHU KaTYIIKH.

CocTaB: HCTOYHUK IEPEMEHHOI0 TOKa 4acToTou 50
I'; kaTymiKa ¢ TOABHKHBIM CEPJCUYHHKOM,
aMIepMeTp, BOJITMETP, PEOCTaT, IPOBO/IA.
JlabopaTopHas ycTaHOBKA IO W3y4eHHUIO 3akoHa Oma
B IEMAX MEPEMEHHOTO TOKa.

CocTaB: KaTyIIKa MHIYKTUBHOCTH (IIKOJIbHAs
TPEXCEKIIMOHHAs ), OaTapesi KOH/IEHCATOPOB,
aMIepMeTp, BOJILTMETP, KII0U, HCTOUHUK
MIEPEMEHHOTO TOKA C PETyINPYEMBIM HAIPSKECHHEM.
JlaGopaTopHasi yCTaHOBKA O WCCIIEIOBAHUIO
3aTyXaroIUX AEKTPOMAarHUTHBIX KOJICOaHH B
3aMKHYTOM KO0JIeOaTEIIbHOM KOHTYPE.

CocraB: paboyast maHesb ¢ 3aMKHYTHIM
KoJeOaTenbHBIM KOHTYPOM, 3JIEKTPOHHBIH
ocuuiutorpag C1-94, HCTOYHUK UMITYITHCHOTO
HaTPSHKSHUSL.

JlaGopaTopHas ycraHoBKa 1mo M3y4aennro
MarHUTHOTO TIOJISI COJIEHOMIA.

CocraB: HCTOYHHK nuTaHus, kacceta PI13-04 ¢
COJIEHOMJIOM, IaTYHK XO0Jj1a, HU(POBOI BOJIBTMETP.

VYuebnas madopatopus 1606 «Ontuka»

JlabopatopHast ycTaHOBKa 110 H3Y4YEHHIO 3aKOHA
Byrepa — JlamGepra — bepa.
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HaunmeHoBaHNe y4eOHBIX ayIUTOPHIA,
Jaboparopmuii, MacTepcKHX, ON0INOTEK,
CIOPT3aJI0B, IOMelLIeHHii /18 XpaHeH!s ’
NPOPHIAKTHYECKOT0 00CTYKUBAHUS Y4eOHOT0
000py/I0BaHHS M T.II.

OcHallleHHOCTh YYeOHBIX ayANTOPHi, 1adopaTopmii,
MAaCTEpPCKUX, 0M0JIMOTEK, CIOPTUBHBIX 327108,
NOMelleHMil VIS XpaHeHHUs] M NPO(PUIAKTHYECKOr 0
00cTy:KUBaHUSA y4e0OHOr0 000pYA0BaHHS M T.II.

CocraB: KOJIOpUMETP POTOITCKTPHISCKHIMA
koHuenTpannoHHsii KOK-2, kioBeThI, pacTBOpHI
KpacuTelel, IBETHBIE CTEKJIA.

JlaGopatopHast ycTaHOBKA I10 ONPEAEICHUIO AJIHHEI
CBETOBOI BOJHBI C TOMOUIBIO OUNpu3Mbl DOpeHerns.
CocraB: MoHOXpoMaTop, Ounpusma dpenerns,
OKYJISIPHBIII MUKPOMETD, JIMH3A.

JlaGopatopHast ycTaHOBKa IO OIIPEIETICHUIO
KOHIIEHTPAI[H PACTBOPEHHOT'O BEILIECTBA C
romo1bio uaTepdepomerpa UTP - 1.

CoctaB: MmoHOXpOMaTop, ournpusma dpenens,
OKYJIIPHBII MUKPOMETP, JINH3A.

JlaboparopHast ycTaHOBKa TI0 OMPECTICHUIO
IoKa3aTeJs PEIOMIICHHS BEIEeCTBA IPU3MBI IIPU
MIOMOIIM TOHUOMEPA.

Cocras: rounomeTp I'-5, npu3mMa, HCTOUHHUK CBETA.
JlaGopatopHast ycTaHOBKa IO OIIPEAETICHUIO
MoKa3aTesl MPEIOMIICHHS BEIECTBA KUIKOCTH IIPH
nomoiu pedpaxromerpa UPD-24.

Cocras: peppakromerp UPD-24, pryTHas namra.
JlaGopaTopHast ycTaHOBKa 10 U3Y4YEHHUIO 3aKOHOB
OCBEILIEHHOCTH.

CocraB: onTryeckasl CKamMbs, 1Ba “TOYCYHBIX
HCTOYHHUKA CBETA, JTIOKCMETP, POTOMETP.
JlaboparopHast ycTaHOBKa 1O U3Y4YCHHIO SIBICHHS
NOJISIPU3AIMY CBETA M ONpe/ielieHIe KOHIIEHTPAIU!
caxapa B BOJZHOM PacTBOPE C IIOMOIIBIO
caxapumerTpa.

CocraB: ICTOYHHK MOHOXPOMAaTHYECKOTO CBETA,
npusMa Hukoust — nonsipuzarop, ananuzatop, Tpyoka
C MCCIIEAYEMbIM PaCTBOPOM.

JlaGoparopHast ycTaHOBKa 10 TIPOBEPKE 3aKOHA
Mauoca, onpeieTIeHHIO ITOKa3aTeNs MPEeTOMIICHHS
BEIIECTBA C UCIIOJIb30BaHUEM 3akoHa bproctepa.
Cocras: nazep tuna JII'-52-3, ananuzatop,
JieprKaTelib 00pasiia ¢ 3KpaHoM, JiBa oOpasiia
HCCIICI0BaHMUSI.

JlaGopatopHast ycTaHOBKa 10 U3Y4YEHHUIO 3aKOHOB
BHelHero GoToaddhexra u onpeaesieHue padoTh
BBIX0/Ia 3JIEKTPOHOB U3 MaTepuaia OTOKaTO Ia.
CocTaB: renuii-HeOHOBBIN J1a3ep, MOJIAPU3aTOP-
aHaJIM3aTop, GOTOIEMEHT, OJIOK IMUTAHHUS
(doroanemeHTa.

JlaGopatopHasi ycTaHOBKa 10 U3Y4YE€HHUIO 3aKOHOB
¢doromerpuu.

CocraB: onTHyeckasl CKaMbs, 1Ba ““TOYECYHBIX
HCTOYHHUKA CBETA, JTIOKCMETP, POTOMETP.
JlaGoparopHast ycTaHOBKa IO ONPEAETICHUIO
JIMHEHHBIX Pa3MEPOB MUKPOOOHEKTOB C TTIOMOIITHEO
MHUKPOCKOTIA.

CocTtaB: MHKPOCKOII, OKYJISPHBI MUKPOMETD,
00BEKT-MHKPOMETP.
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HaunmeHoBaHNe y4eOHBIX ayIUTOPHIA,
Jaboparopmuii, MacTepcKHX, ON0INOTEK,
CIOPT3aJI0B, IOMelLIeHHii /18 XpaHeH!s ’
NPOPHIAKTHYECKOT0 00CTYKUBAHUS Y4eOHOT0
000py/I0BaHHS M T.II.

OcHallleHHOCTh YYeOHBIX ayANTOPHi, 1adopaTopmii,
MAaCTEpPCKUX, 0M0JIMOTEK, CIOPTUBHBIX 327108,
NOMelleHMil VIS XpaHeHHUs] M NPO(PUIAKTHYECKOr 0
00cTy:KUBaHUSA y4e0OHOr0 000pYA0BaHHS M T.II.

JlabopaTopHast ycTaHOBKA I10 U3Y4EHHIO
TuHEHYaThIX cekTpoB. CocTaB: MOHOXpoMaTop YM-
2, pTyTHas Jamina, BOAOPOAHAs razopaspsaHas
TpyOKa.

JlaboparopHast ycTaHOBKa IO OMPEACTICHUIO
MOKa3aTest IPeTOMJIIEHHSI BEIECTBA C TIOMOILBIO
MHKPOCKOIIA.

CocraB: MUKpPOCKOII, CTEKJISIHHAS TIACTUHKA C
HaHECEHHBIMH Ha Hee IITPUXaMH, HICTOYHHK CBETa,
MHKPOMETD.

JlaGopatopHast ycTaHOBKa 110 ONPEACICHUIO IJIHHBI
CBETOBOU BOJIHBI C IIOMOIIBIO JU(DPaKIIMOHHOM
peIIeTKHU.

Cocras: roanometp I'-5, nudpakiimonHas pemerka,
HCTOYHHK CBETa.

JlaboparopHast ycTaHOBKa 110 U3Y4YCHHUIO 3aKOHOB
BHemHero (poTtorddekra.

Cocras: poroanement tiuma CBH-4, nctounmnk
MOCTOSTHHOTO HaNpsKEHUs, BOJIBTMETP,
MHKPOaMIIEPMETP, KIIFOY.

JlaGopaTopHast ycTaHOBKA 110 H3Y4EHHIO
uHTepdepeHIun cBeTa (Knaccuueckuii onbIT FOHTa).
Cocras: nasep tuna JII'-52-3, anement KOHra, skpas,
MWIJTUMETpOBast Oymara.

JlaboparopHast ycTaHOBKa 1O U3Y4YCHHIO SIBICHHS
TUQPaKIUH JTa3ePHOTO H3ITYUYECHUSI.

Cocras: nazep tuna JII'-53-2, nudpaxnuonHas
peleTKa, 3KpaH, JUHeHKa.

JlaboparopHast ycTaHOBKa TI0 OIPEICTICHUIO
roKa3aTelis PeJOMIIeHHS BEIIeCTBa METOAOM
HHTEPEPEHLINH JIA3EPHOTO H3IIyUCHHUS

CocTaB: renuii-HEOHOBBIH J1a3ep, paccenBaroImas
JIMH3a, JI0CKONapaienbHas IUIaCTHHKA,
HM3MEPUTENbHBIN 9KpaH U U3MEpUTeNIbHAasl JIMHEHKA.

IomemeHusi 111 CAMOCTOSITEIbHON PadoThI
00y4aoImmnXxcst

OCHAIIIEHHOCTH MOMeENIeHUH I CAMOCTOATE ILHOM
Pa6oThl 00y4aK0IIMXCS

YUTAJIBbHBINA 3aJ1 OMOJINOTEKH:

— KOMIIBKOTCpHAasA TCXHUKA,
— TIOAKIIFOYCHHUC K CCTHU «I/IHTepHeT»

MartepuanbHO-TEXHUYECKOEe o0ecreueHne y4eOHOW UCHUIUIMHBI

npu oOydeHHUH C

HCIIOJIb30BAHUEM BJICKTPOHHOT' O O6y‘-ICHI/I}I N AUCTAaHIIMOHHBIX O6pa30BaTCJ'H:HBIX TEXHOJIOTHUHA.

Heo0xoaumoe o0opyaoBanue

ITapamerpnl

Texnn4yeckue TpedoBaHNS

[NepcoHanbHbIN KOMITBIOTEP/
HOYTOYK/TIJIaHLIET,

Kamepa,

MHUKpPO(QOH,

JUHAMUKH,

JOCTyH B ceTb VIHTEpHET

Be6-6payszep

Bepcus nporpamMmmMHOTo o0ecnieueHus He
Hmwke: Chrome 72, Opera 59, Firefox 66, Edge
79, Aunekc. bpaysep 19.3

OrmeparinoHHas cucTeMa

Bepcus nporpamMmmMHOTo o0ectieueHusI He
ake: Windows 7, macOS 10.12 «Sierray,

Linux
Beb-kamepa 640x480, 15 xaapos/c
Muxpodon mo00it
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JnHaMuK¥ (KOJIOHKH WIIH | JTIOOBIC
HAYITHUKH)
CeTb (MHTEpHET) IMocrostHHast ckopocTh HEe MeHee 192 kbut/c

TexHosornueckoe  oOeclieUeHHE  pealM3alii  MPOTPAMMbI  OCYIICCTBISICTCS  C
UCTIOIb30BAHUEM  DJIEMEHTOB  JJICKTPOHHOW  WH(OPMAIMOHHO-00pa30BaTENbHON  Cpelbl
YHHUBEPCHUTETA.
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10.  YYEBHO-METOJMYECKOE U HTH®OPMAIIMOHHOE OBECINEYEHUE YUYEFHOM JJUCIIUILIAHBI

Bua w3nanus Anpec caiita 9bC KoanuecTBo
Ne Ton HMJIM JJIEKTPOHHOI'0 pecypca JK3eMILISIPOB B
ABTOp(BI) HaumeHoBaHMe U3IaHUA (yueoHuk, YII, HN3nareabcTBO 9
n/n MIT u 1p.) H3IaHusA (3anonmnsemcsa 01 u30anuil é OonbnoTexe
) 9JIEKMPOHHOM 8Ule) Yuupepcurera
10.1 OcHoBHas IUTEpATypa, B TOM YHCIIE JIEKTPOHHBIE U3IAHUS
1. | Casennes 1.B. Kypc obmeit puzuxu. B 3-x 1. Yy4eOHuK M.: Hayka 2006 91
T.1: Mexanuka. 2007 4
MonekynsapHas pu3mka. 2008 2
1986-87 938
2. | Cagennes U.B. Kypc obmeii ¢puzuku. B 3-x T. VYueOHHuK M.: Hayka 2006 1
T.2: DaeKTpU4eCTBO. 2007 100
KoneGanus u BOIHEL. 2008 2
BonnoBas ontuka. 1988 487
3. | CaBennen U.B. Cagenben 1.B. Kypc obmieit Y4eOHuk M.: Hayka 1987 408
¢uzuku. B 3-x 1. T.3:
KBanToBas ontuka. AToMHas
¢dusnka. Ouszrka TBEPJAOTO
Tena. Pu3uKa aTOMHOTO Spa
1 3JIEMEHTAPHBIX YaCTHII.
4. Kupbsinos A IL., ®dusuka YueOHoe M.: NJIEKCA 2012 220
ankapun WN.I1. nocobue
5. | Casennes U.B. COOpHUK BOIIPOCOB U 3a/1a4 110 Y4eOHuk C-I16.: Jlanb 2007 1
o0meit pusnke
6. | Kupbsnos A.IL., Obmas ¢uzuka. COOpHHK VYuebnoe M.: KHOPYC 2008 424
Kyb6apes C.1., 3a/1a4. mnocooue M.: KHOPYC 2012 19
Pasunosa C.M., M.: KHOPYC 2015 5
Tankapun W.I1.
10.2 lononHUTENBHAS TUTEPATypa, B TOM YHCIIE SJIEKTPOHHbBIE U3AaHUS
1. CagenneB 1.B. Cagennen 1.B. Kypc obmieit YuebHoe M.: ACTM 2004 2
¢uzuku. B 5-tu kH. KH.1: nocobue M.: ACTM 2005 2
MexaHuka. M.: ACTM 2006 6
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CII6: Jlans 2011 3
2. Cagennes 1.B. Cagennes U.B. Kypc obmieit YueOHoe M.: ACTM 2005 2
¢busuku. B 5-tn ku. Ku.2: mocooue M.: ACTM 2006 5
DJICKTPUYCSCTBO U MATHETH3M. CII6: Jlann 2011 1
3. Cagennes U.B. Cagennes U.B. Kypc obmieit YueOHoe M.: Actpenb 2007 4
¢uzuku. B 5-tu xH. Kn.3: nocooue CII6: Jlann 2011 1
MonekynspHas Gpu3uka u
TEPMOJIMHAMUKA.
4, Cagennes 1.B. Cagennen 1.B. Kypc obmieit Y4eOHoe M.: ACT 2008 1
¢usuku. B 5-tu kH. Kn.4: nocooue CII6.: Jlann 2011 1
Boanel. Onrtuka.
5. Cagennes 1.B. CagenweB U.B. Kypc obmieit YuebOHoe M.: Actpenb 2004 1
¢uzuku. B 5-tu kH. Ku.5: nocobue M.: ACT 2007 8
KsanroBas ¢pusuka. ATomHast CII6: Jlans 2011 1
¢uznka. OusmKa TBEpAOro
Tena. Pu3uKa aTOMHOTO SApa
Y 3JIeMEHTAPHBIX YACTHIL.
10.3 Meroguueckue marepuansl (yKa3aHus, pPEKOMEHIAINU 10 OCBOSHHUIO TUCHUIUIMHBI (MoayJst) aBTopoB PI'Y um. A. H. Kocsiruna)
1. Jlo6os B.1., Meronuieckne yka3zaHUs K Meronnueckue M.: MI'VIT 2014 http://znanium.com/catalog/prod 5
Pone C.B., nabopaTtopHbIM paboTaM 1Mo YKa3aHUs uct/795750;
[Tankapun N.I1. pasneny "OnTuka". JlokanbHas ceTb YHUBEpPCUTETA
YacTs 1. 3akoHbI
OCBELICHHOCTH U
reoMeTpHYECKasi ONTHKA
2. Jlo6os B, Metoanveckre yKa3aHus K Mertoanueckne | M.: MT'YAT 2014 http://znanium.com/catalog/prod 5
Pone C.B., nabopaTtopHbIM paboTaM 1o yKa3zaHus uct/795759;
[Tankapun N.I1. pasneny "OnTuka". JlokanbHas ceTh yHUBEpCUTETA
UYacTs 2. SIBneHus
uHTEepPepeHInn U Auppakuuu
CBETa
3. Jlo6os B.I1., MeToandeckne yKa3aHus K Meroanueckne | M.: MT'YAT 2014 http://znanium.com/catalog/prod 5
Pone C.B., nabopaTtopHbIM paboTaM 1o YKa3aHUs uct/795758;

[Mankapun MN.I1.

pazneny "OnTuka".

JlokanbHas ceTh YHUBCPCUTCTA



http://znanium.com/catalog/product/795750
http://znanium.com/catalog/product/795750
http://znanium.com/catalog/product/795759
http://znanium.com/catalog/product/795759
http://znanium.com/catalog/product/795758
http://znanium.com/catalog/product/795758
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Yacte 3. SIBneHus qucnepcun
Y TIOJISIPU3ALIAN CBETA

JIo6oB B.1.,
Pone C.B.,
[Tankapun M.I1.

Mertoanueckue ykazaHus K
nabopaTtopHbIM paboTaM 1mo
pazneny "Ontuka".

Yactp 4. OCHOBBI KBaHTOBOI
ONITHUKH U CHEKTPOCKOIINH

Metonndueckue
yKa3aHus

M.: MTYIT

2014

http://znanium.com/catalog/prod
uct/795755;
HOKaJILHaSI CCThb yHI/IBepCI/ITCT a



http://znanium.com/catalog/product/795755
http://znanium.com/catalog/product/795755
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11. NHO®OPMAIIMOHHOE OBECIIEYEHUE YYEBHOI'O TIPOLECCA

11.1. Pecypchl 25IeKTpOHHON OMOINOTEKH, HHPOPMAIIMOHHO-CIIPABOYHbBIE CUCTEMBI

U nipoeccuoHaIbHbIe 0a3bl TaHHBIX:
Nenmm | DyekTpoHHBIE yueOHbIe U31aHNS, JIEKTPOHHbIE 00pa3oBaTelbHbIE pecypchl
1. OBC «Jlanpy http://www.e.lanbook.com/
2. «Znanium.comy Hay4HO-U31aTeIbCKOro mnentpa «Muppa-M»
http://znanium.com/
3. Dnexrponnsie uzganus «PI'Y um. A .H. Koceirunay na miardopme Ib6C «Znanium.comy
http://znanium.com/
IIpodeccnonanbHabie 6a3bl JAHHBIX, HH(POPMALHOHHBIE CIPABOYHBIE CHCTEMBI
1. PhET (Physics Education Technology) - moaenupoBanue Gpu3nuecKux sBICHHIA
https://phet.colorado.edu/
2. OTkpbiTas Gpu3uka
3. Wolfram|Alpha — 6a3a 3Hanuii 1 HaOOP BBEIYUCIUTEIBHBIX AITOPUTMOB
https://www.wolframalpha.com/
11.2. TlepedeHb NporpaMMHOro 0OECIIeUEHUS
Neni/m | [IporpamMmmHoOe oGecnieueHue PeKBH3HTLI NOATBEpHIaIOWEro
poxkymeHnTa/ CBOGOTHO pacmpocTpaHsaeMoe
1. Windows 10 Pro, MS Office 2019 koHTpakT Ne 18-9A-44-19 ot 20.05.2019



http://www.e.lanbook.com/
http://znanium.com/
http://znanium.com/
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JIUCT YUETA OBHOBJIEHUUM PABOYEMN [TIPOI'PAMMbBI YYEBHOM
JTUCHHUIIIMHBI/MOYJISI

B paGouyro nporpamMmy y4eOHOW AMCIUILTMHBI/MOIYJISI BHECEHBI N3MEHEHUS/OOHOBIICHHS 1
YTBEPKJCHBI Ha 3aceIaHuu Kaeaphl:

Ne rox XapakTep U3MeHeHHi1/00HOBIeHHIT HOMeEp NPOTOKOJIA
00HOBJICHHA € YKa3aHMeM pa3jeJia H 1aTa 3aceJaHusl
PII Kadeapbl




