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1.  OBIIME CBEJEHMUS

YyeOnas qucuurnHa «Du3ukay nu3ydaercs Ha MEPBOM U BTOPOM Kypcax.
Kypcogas paborta/KypcoBoii mpoekT —He mpeaycCMOTPEH

1.1. dopma IpOMEKYTOYHOU aTTECTALIUN:
IlepBbIii Kypc - 3a4eT
1.2. Mecto yueOHOU AUCTUTUIUHEI B cTpyKType OITOII

VYyeOnas qucuumuinHa «PU3KMKa» OTHOCHUTCS K 00s13aTEIbHON YaCcTH OCHOBHOU MTPO(heCCHOHATBLHOM
00pa3oBaTeNbHOI MPOrpaMMbl BBICIIIETO 0Opa30BaHMUS.
OcHOBOM AJ11 OCBOEHUS JAUCLUIUIMHBI SBJISIOTCS Pe3yibTaThl OOYUYEHHS IO MPEAIIECTBYIOIINM
JTUCIATUTAHAM:

— Maremartuka,

PesynbraTel 0OydeHus: 1mo y4yeOHOW AWCHUIUIMHE HCIIONB3YIOTCS TMPH HM3YYCHHH CIEYIOIINX
JUCLUIINH:

- Tertodusuka;

- Teopus BeposiTHOCTEH M MaTeMaTUyecKasi CTATUCTHKA B SKOJIOTHH U
TEIIO3HEPreTUKE;

- OU3NKO-XUMUYECKUE METO/Ibl AHAIN3A;

- I'maporazoanHamMuka;

- TexHuueckas TepMOAMHAMUKA U TEIUIONEpeaya;

- Teopus u npakTUKa MPOBEACHUS HIKCIIEPUMEHTAIBHBIX UCCIICA0BaHUI;

- TexHOreHHbIe CUCTEMBI M HKOJIOTHUYECKUI PHCK;

- ITpousBosacTBeHHAs nMpakTHKa. TexHonmornyeckas (MIpoeKTHO-TEXHOJIOTMYECKast)
MPaKTHKA.

- VYyeOHnas npaktuka. O3HaKOMUTEIbHAS TPAKTHKA.

Pesynbrarel OCBOCHHS Y4YeOHOW JUCHUIUIMHBI B JaibHEHIIeM OyAyT HCIIOJNb30BaHbI MpHU
MPOXOXKACHUA Yy4eOHOW M TPOU3BOJICTBEHHOM MPAKTUKHA M TMOATOTOBKE K TOCYAapCTBEHHOU
UTOTOBOU aTTECTAIIUU.

2. IEJH U IIJIAHUPYEMBIE PE3VJIbTATBI OBYYEHMSI IO
JTUCLUATLTUHE

[ensmu n3ydeHus: AUCHUTUIMHBI «DU3UKA» SBISIOTCS:

— dbopMupOBaHUE TPEACTaBICHUH O (PUINYECKUX MPOIleccax U 3aKOHOMEPHOCTSX H
YMEHHH pelniaTh MpUKIaIHbIe 33/1a4H B c(hepe SIKOJIOTHH U IPUPOAOIIOIHF30BaHUs HA OCHOBE 3aKOHOB
buzuky;

- dbopMHpOBaHWE HABBIKOB HWCIOJIB30BAaHHUS 3HAHWKW B 00MacTd (GU3UKA TIPH
TUTAHUPOBAHUHM W TIPOBEACHUM TEOPETUYECKUX M IKCIEPUMEHTANBbHBIX HCCIEIOBaHUN B cdepe
npodheccCuoHaTbHON NeSTENbHOCTH.

- dbopMupoBaHKE Y OOYYAIOIINXCS KOMIETSHINH, YCTAaHOBICHHBIX 00pa30BaTeIbHOMN
nporpammoii B cootBercTBuM ¢ GI'OC BO 1o nanHON JUCHUTUIMHE.

Pesynaprarom o00yueHuss mno yueOHOM gucuuminHe «@DU3MKa» SBISETCS OBJAJCHHE
00yyJaromMMucs 3HAaHUSMU, YMEHUSMH, HaBbIKAMHU U OIBITOM JIESITEIbHOCTH, XapaKTePU3yIOIIUMHU
nporecc GOPMHUPOBAHMS KOMIIETCHIIMA M 00ECIICUHMBAIONIUMHU JIOCTHIKEHUE TIIAHUPYEMBIX
pe3yNbTaTOB OCBOCHUS Y4eOHOM TUCIIUTUIUHEIL.

2.1. ®opmupyeMble KOMIIETCHIINY, NHIUKATOPBI JOCTUKEHUS KOMIIETCHIIUH,
COOTHECEHHBIE C IJITAHUPYEMbIMH pe3yJibTaTaMi 00y4eHUs 10 AUCLUIUIMHE:

Kon u nHanmeHoBaHue
Kon u HammeHoBaHue Inanupyemble pe3yabTaThl 00y4eHHs
HHUKATOPA

KOMIIETCHIIMHN Mo TUCHHUIIJINHE
JAOCTHKCHUHA KOMIICTCHIUU




YK-1

Croco6eH oCyIIecTBIATh
MTOUCK, KPUTHICCKHIA
aHallN3 ¥ CUHTE3
WHPOPMAITUH, TPUMEHSITH
CUCTEMHBIH MOIXOT IS
PEIICHUS TTOCTaBICHHOM
3a71a49n

NIO-YK-1.2

Hcnonp30BaHre CUCTEMHBIX
CBS3€H ¥ OTHOLIEHUNA MEXAY
SIBJICHUSIMU, TIPOIIECCaMU U
00bEKTaMH; METOIOB ITOMCKA
nH(pOpMaIH, e CUCTEMHOTO U
KPUTHYECKOTO aHaIN3a IIPH
(hopMUpOBaHUYU COOCTBEHHBIX
MHEHHH, CYKJICHUN, TOYEK
3peHUS;

YMeeT mocie0BaTeNIbHO PellaTh 331a4u
npodecCHOHATLHON IeATETHLHOCTH,
BEIpa0aThIBATh KOHKPETHBIC aJITOPUTMBI B
chepe SKOJIOTUU U PUPOIOTIOIH30BAHHUS
Ha OCHOBE 3HAHUH (PU3HIECKHUX
3aKOHOMEPHOCTEM.

OIlK-1

Crnioco0OeH mpuMeHSITh
0a30BbIe 3HAHUS
(hyHIaMEHTAIBLHBIX HAYK
0 3eMJIe, eCTECTBEHHO-
HAYYHOTO U
MAaTeMaTHYECKOTO [INKJIOB
MIPH PEIICHUH 3a1a4 B
00J1aCTH 3KOJIOTUH U
MPUPOJIOTIONBE30BAHUSI

NJI-OIK-1.3

ITpuMeHeHrEe TEOPETHUCCKUX
OCHOB (DM3WKH MPHU PEIICHAH
3aJ1a4 B 00JIACTH DKOJIOTHUHU U
MIPUPOOIIOIB30BAHUS

3HaeT TEOPETHUCCKIE OCHOBBI (DH3UKH.
Brnageer HaBbIKaMH UCTIOJIB30BAHHMS
3HAHWK B 001aCTH (GU3UKH PU PEIICHUN
3aj7a4 B 00JaCTH SKOJIOTHH U
MIPUPOAOTIOIB30BaHMSL.

OO61ast TpyA0EMKOCTh Y4eOHON AUCHUILIMHBI 10 y4eOHOMY IUIaHYy COCTABIISET:

110 3a04HOU (hopme 0OyueHust 3 3.e. 108 qac.
2.2.  Crpykrypa yueOHOM AUCIUIUIMHBI ISl 00yYaronuXcs 10 BUaM 3aHITUN
CTpyKkTypa 4 00beM AUCHMIIIUHBI
KonrakTHasi aynuropHas padora, CamocrosiTesibHasi padoTa
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1 xypc
YcraHoBOUHA 36 4 4 28
ceccus
3UMHSIS CecCUs 36 4 4 2 26
JIETHSS CECCUSI 3aueT 36 30
Bcero: Fa9€T 108 8 10 2 84




2.3.  Crpykrypa yuyeOHOW TUCIUILIAHBI 1JI1 00yYaIomIUXCs 10 pa3iesaM U TeMaM JUCITUTUTHHBL:
Ilnanupyembie Buasbi yueOHO# padoThI
(KOHTpoOJIHpYyeMble) KoHnTakTHas pabora
pesyaLTaThI = Buael 1 gopMBI KOHTPOJIBHBIX
OCBOEHHSI: . . 3 - 2 g MepONPUsITHIA, 06ecne'u£Balomne 1no
KOlI(bI)u HaumenoBanue Pa3ielioB, TeM; o 5 g § ) g :x' 5 o COBOKYIHOCTH TeKYIIIHH KOHTPOJIb
dopmupyemoii(bix) ¢opMma(b1) IPOMEKYTOYHOM ATTECTALMH g 2 ol I §{ 3 F = s yCIIeBaeMOCTH;
KommeTenuu(ii) n g =g S3%5 £¢ E & (OpPMBI IPOMEKYTOUHOT0 KOHTPOJIS
MHIHKATOPOB 2 £ E \§\§ 3 5 & E |88 ycreBaeMocTu
JOCTHIKEHUA ) = e S S = § =) S =
KOMIIeTeHIii = =5 N33 E = O =
IlepBblii Kypc
YK-1: Paznen 1. OcHOBHBIE IOHATHS COBPEMEHHOI (PU3UKH U 1 1 2 12 - YcTHBIH ompoc nepes HayanoM
NA-YK-1.2 3aKOHBI MEXaHUKH. nmabopaTopHOH paboTH;
OIIK-1: - MUCBMEHHBIN OTYET 110 J1a00paTOpHOU
NI-0OIIK-1.3 Pasnen 2. Korebanust 1 BOJIHBI. 2 12 pabore;
- MUCbMEHHOE TECTUPOBAHUE HA
Paznen 3. OcHOBBI TEPMOAUHAMUKH U MOJIEKYJISIPHOI 2 1 12 MPAKTUYECKUX 3aHATHAX.
$uzuxn.
Pasznen 4. DyieKTPUYECTBO U MATHETU3M. 1 2 12
Pasznen 5. BoainoBasi U reoMeTpu4yecKasi ONTHKA. 2 12
VK-1: Pa3nen 6. OcHOBBI KBAHTOBOM QU3HKH. 1 12 - [TucbMeHHOE TECTHPOBAHUE HA
NJ-YK-1.2 Pa3nen 7. OcHoBBI siiepHOi PpU3UKH. 1 12 MPAKTHYECKUX 3aHITHAX.
OIIK-1:
NJI-OIIK-1.3
YK-1: 3auer 3aueT B MUCbMEHHOM GopMe 110 OusieTam
NI-YK-1.5 4
OIIK-1:
NJ-OMK-1.3
HUTOI'O 3a nepBblii Kypc 4 10 2 88
HNUTOTI'O 3a Bech nepuon 4 10 2 88




2.4.

Kpatkoe coneprkanue yueoHou oucyuniunvl/yuebHo2o Mooyis

Ne

HaunmeHnoBanue pasaesnaun
TEMbI JTUCHHUIIJINHBI

Copep:xanue pa3aena (TeMbl)

Paszgen 1

OcHOBHBIC TOHATHSA
coBpeMeHHO GU3NKH U
3aKOHBI MEXaHUKH.

[Ipenmer u3ydyenusi gusuku. Ponp goctmxenunit usuku B
pasBuTuu oduiectBa. OCHOBHBIE MOHATHS (DU3WUKU: MaTEpHs,
JHEprus, OBWKEHHE, NMPOCTPAaHCTBO, BpeMs. BemecTso, more,
(m3nueckuii BakyyM. 3aKOH COXpaHEHHsS W IIpEeBpaIlCHHS
SHepruu. MexaHn4ecKkoe ABMKEHHUE M €ro OTHOCUTEIHHOCTb.
OcHOBBl KHHeMaTHKH. KuHeMaTHuecKHe XapaKTepHUCTHUKU
nBmwkeHus. Ilepemermenne, cKopocTh (MTHOBEHHAS, CPEITHSIA),
PO ICHHBIN IIyTb. Yckopenue, YCKOpEHHUE npu
KpUBOJINHENHOM JIBUKEHHMH, TAHTE€HIIMAIbHOE M HOpPMaJbHOE
yckopenus.  KuHemMaTmka  BpamateabHOrO  JBMIKEHUS.
Bpamenne 1o OKpYXHOCTH € TIOCTOSHHOM CKOpPOCTBIO.
[ToctynaTtensHOE M BpamiaTelbHOE IBM)KEHHUE TBEPAOIO Teja.
VYrinoBas CKOpPOCTh, YIriIoBOe ycKopeHHe. OCHOBBI TWHAMUKH.
WNHepunanbHble W  HEWHEPLUUAIBHBIE CHCTEMBI  OTCUETa.
[Ipuauun otHocuTenbHocTH [anunes. 3akoHsl HproToHa.
OcHoBHastT 3amada KIIACCHYECKOM MeXaHHMKH. JlumHamuka
MaTepuanbHOW TOYKU. MMITylbC MaTepuaibHOM TOYKU U
uMITyJibe cuibl. CUIbl B MEXaHHUKE. YTPYrocTh. 3akoH ['yka.
Tpenune. PabGora u sueprus. [loreHumanbHas moie, paborta
KOHCEPBATHUBHBIX CHJI, TOTEHIMAIBbHAA dHeprus. Kunetndeckast
sHeprus. JJuHaMuKa CuCTeMbl MaTepualbHbIX Touek. [[lunamuka
BpaIllaTEIbHOTO JBWKEHUS. MOMEHT CUJI U MOMEHT UMITYJIbCa.
OCHOBHOE ypaBHEHHE IWHAMHKHU BPAIATEIEHOTO JIBHKCHMSL.
3aKkOHBI COXPaHEHHUS HMIIyJIbCa, MEXAHWYECKOW DHEPIHH H
MOMEHTa uMIyjbca. OCHOBBI CTaTHKH. 3aKOH BCEMHPHOTO
TAroTeHus.  ['paBuTanMoHHOE  B3aumojelcrteue. Macca
WHEpTHas W TpaBUTallMOHHas. HeBecoMocTb M meperpyska.
Hcnonp3oBanne NOCTHKEHUM KJIAaCCUYECKOM MEXAaHUKH B

3KOJIOTMHU U TIPUPOAOIIOJIb30BaHIH. ONUcaHNe MEXaHUIECKOTO
newkenus B CTO u OTO.

Paszgen 2

Koned0anus u BOJIHBI.

OCHOBHBIE ~ XapaKTEPUCTHKH  KOJEOATEIbHBIX IPOLECCOB.
CpoOonnble  kojeOanus.  ['apMoHMYECKHME  KoJieOaHWMsI.
3aryxatomme  konebaHus.  BbuHYXIOeHHble — KoJeOaHMA.
Pe3zonanc. Aprtokosnebanus. KoneGaHus rpysa Ha Hpys>kKuHE.
KoneOanus puznueckoro 1 MaTeMaTu4ecKoro MasiTHuKa. Bujipt
BoJH. OCHOBHBIE XapaKTEPUCTUKHA BOJHOBBIX MPOIIECCOB.
VYpaBHeHHE IUIOCKOH Oerymied TapMOHMYECKOH  BOJIHBI
MexaHunueckrie BOJTHBI. 3BYK M ero npuMmenenue. MHppas3Byk.
VYiabrpasByk. Axkyctuueckudi addext Jomiepa u - ero
NpUMEHEeHHe.  ODJEKTPOMarHWTHbIE  BONHBL.  BomHOBOE
ypaBHEHHE.

Paszgen 3

OCHOBBI TePMOIMHAMHMKH
U MOJIEKYJISIpHOM (PU3UKH.

TemnoBoe  nBkeHHEe. OCHOBHBIE  TEPMOAMHAMUYECKUE
MOHATHA. TepMOAMHAMUYECKHE CHCTEMBI W  MapaMeTphl.
Komnuectso TEIUIOTHI. BayTtpennss SHEPTHUS
TEPMOJIMHAMUYECKOH cucTeMbl. Pabora B TepMonmHaMuke u
crocoObl ee BhIYHCIEHHS. [lepBbIii 3aKOH TEPMOIAMHAMUKH.
M3onponeccrl. TermnoeMKocTs BemecTBa. BTopoll  3akoH
TepMoauHaMUKU. DHTponus. Temnoseie aABurarenu u ux KIIJI.
OCHOBBI MOJIEKYJISIDHO-KMHETHYECKOH TEOPHUH CTPOEHUSA H
TEIUIOBBIX CBOMCTB BemlecTBa. ATperaTHble COCTOSHUS
BelecTBa. Mozenp UIeanbHOro ras3a. YpaBHEHMSI COCTOSHUS
razoB.  OCHOBBI TepMOpPEryJsilMu opradu3ma. TemmoBoi
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Oamanc 3emin. Mcronp30BaHue OOCTHKEHHH KIIACCHYECKOMN
TEPMOJAMHAMUKH B 9KOJIOTHH M IPUPOIOTI0IH30BAHH.

Pasznen 4

DJIeKTPUYeCTBO M
MAarHeTH3M.

DIIeKTpUIECKUE 3apsaapl M UX CBOWCTBA. DJIEKTPUIECKOE TIOJIC.
3akon Kymona. DnekTtpocraTuueckoe mosie. HampspkeHHOCTH
anekTpudeckoro mnons. CuioBele JuMHMM TonsA. [lpuHIun
CYNEpPHO3UINN  DIEKTPHYECKUX  TOJeH.  DIeKTPUIEeCKHM
mumonb. Pabota B amekTpocTtatmueckoM Tmone. [loTeHrmar.
OKBUNOTEHIAIEHBIE MTOBEPXHOCTH. Cas13p MEXIy
HaIMpsDKEHHOCTBI0O W TIOTEHIMAJIOM  JJIEKTPHYECKOTO  TIOJIS.
[IpoBomHHUKH B D3IEKTPOCTATUYECKOM IIOJIE. DJIEKTpUIecKas
eMKocTb. KoHJeHcaTtoppl, UX COEQUHEHHA. OHEprusd
3JEKTPUYECKOTO MOJA. JM3NIEeKTpUKU B 3JIEKTPOCTATUYECKOM
mone. IlocrosHHBIA dnekTpudecknid Tok. Cuila TOKa W
IUIOTHOCTD TOKa. DnekrpoaBmwxymas cuna (3C). Mcrounuku
OAC. 3akon Oma g OAHOPOAHOTO W HEOJHOPOIHOIO
y4acTKOB Ienw, s 3amMkHyTo menu. IIpaBmma Kupxroda.
MarautHoe ToJie, er0 XapaKTepUCTUKA M WUCTOYHHWKH. Cria
Awmmepa. Cuma Jlopenna. 3akon buo-Casapa-Jlamnaca.
DNIEKTPOMArHuTHOE B3aMMO/ICHCTBHUE. 3aKOHBI
3JEKTpOMarHeTu3Ma. OcHOBBI KJIACCUYECKOMI
3NIEKTpOJMHAMUKA MakcBenna. YpaBHeHUss Makcpena.
OneKkTpoMarHuTHele KosiebaHuss U BOJHBL.  [lepeMeHHBIi
3JEKTpUIECKHii TOK. [10THOE COPOTHBIIEHUE B DIEKTPHUIECKAX
memnsax. 3akoH Oma [Jisd TepeMEeHHBIX TOKa W HaNpsSKEHUS.
DJEeKTPONPOBOJHOCTE OMOIOTUYECKUX TKaHEH. DIIeKTpUIecKre
oSl OpraHoB 4esoBeka. lcmonb3oBaHUE —JTOCTHXKEHHIA
KJIACCHUYECKO AIEKTPOTUHAMUKHI B SKOJIOTHHU "
MPYPOIOTIONB30BAHHH.

Paszgen 5

BoanoBas u
reoMeTpuyeckKasi ONTHKA.

PasButne mnpenacraBneHuil 0 NpuUpoie cBeTa. BosHOBBIE U
KOPITYCKYJISIpHBIE TIPECTaBIeHHs O cBeTe. BonmHoBas onrtuka.
DONEeKTPOMarHuTHOE M3JIY4YeHHE OITHYEeCKOTO JIHara3oHa.
Otpaxxenue, mnpenomieHue, HHTepdepeHys, audpakmys,
JUCTIEpCUS U TIONIApU3aIUsl cBeTa. | 'eomeTpuueckas OnTHKa —
npeAeNbHbld cayyall BOJMHOBOM ONTHKU. [7a3 — omruyeckas
cucrtema. Mukpockornusi.  Paspematomas  criocoOHOCTB
ONTUYECKUX TPUOOPOB M Tia3za. CHeKTpajbHbIE MPHOOPHI.
JudpakunoHHasi pemeTka. JHepreTHYecKue XapaKTepPUCTUKH
CBETOBBIX TIOTOKOB: TIOTOK CBETOBOTO M3IYUYCHHS H TUIOTHOCTH
notoka (uHTeHCHUBHOCTH). Koppekuus 3penus. Onrtuueckue
METOJIbl KOHTPOJISI COCTOSIHUSL OKPY KaIOIIEH Cpesibl.

Pa3nen 6

OcHOBBI KBAaHTOBOII
(uznkn.

KBanTOBBII XapakTep MPUPOIHBIX MPOLECCOB. TemioBoe
m3nydenue. ['unoresa [Inanka o kBaHTaX U3MyUYEHUS U
MOTJIOMICHUSI. XapaKTEPUCTUKU U 3aKOHBI TEIJIOBOTO
n3mydeHus. CeKTp u3aydeHns abCOTIOTHO YEPHOTO Tena.
®opmyna [Tnanka. M3nyuenne Connana. [Ipumenenne 3akona
Kupxroda st usmepeHust SpKOCTHON TeMITepaTyphbl.
Brrurcnenue paauanMoHHON TeMIEpaTypbl HA OCHOBaHUHU
3akoHa Credana-bonpivana. OnpeneneHne MBETOBOM
TEMIIepaTyphl C UCIIONb30BAaHUEM 3aKOHA CMelleHus Buna.
HcTounnky TEmIoBOro U3My4eHus U UX UCTIOIb30BaHUE B
9KOJIOTHH U Mpupojionoib3oBanun. ®otoaddekr u apdpext
KoMmnrona. Moxenn atoMoB. OCHOBEI KBAHTOBOIM MEXAHUKH.
VYpaBuenue llpeaunrepa. Cxema 3JI€KTPOHHBIX
SHEPTeTHUYECKUX YPOBHEH aTOMOB M MOJIEKYJ U TIEPEXOJIOB
MEXIy HIMHU.
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Paznmen 7 OcHoBbl sitepHOii pu3ukn. | CTpoeHHE aTOMHOIO si/Ipa, YCJIOBHOE 0003HAYCHHME SApa aToMa.
CroiicTBa smepHBIX cwil. CHIBHOE sSIEepHOE B3aMMOJICHCTBYE.
OHeprus cBsI3M aTOMHOTO siipa. Anepusie peakuu. [lonydyenne
SHEPTrUM B SANEPHBIX IMpoleccax. PaamoakTUBHOCTh. Buisr
paguari. 3aKoH paguoakTUBHOTO pacmama. Craboe smepHOe
B3anMOo/IeiicTBHE. Bsanmopeiicteue PaJIMOaKTUBHBIX
U3Ty4YeHHUH ¢ BemecTBOM. VoHM3HpyOIe U3ITyYeHHS.
Ho3umerpuss umoHM3UpyOLIEero u3naydeHus. IlormomieHHas,
9KCMO3UIMOHHAS U SKBUBaJICHTHAs 103bl. PannanuonHslii GoH.
3ammra OT HOHU3UPYIOIIETO U3ITyUYCHUSI.

PagunoHyknmumHeIle ~ METOABI ~ JUATHOCTHKH  COCTOSIHHSA
OKpy»Karoue cpenpl. JIydepas Tepanusi.

2.5.  Opranuzanus CaMOCTOSITEILHON pabOThI 00yJarOIXCs

CaMocTtosiTenbHasi paboTa cTyleHTa — 00Osi3aTelibHasg 4acTh 00pa3oBaTEeNbHOTO Mpolecca,
HaIpaBJICHHAs HA Pa3BUTHE TOTOBHOCTH K MPO(eCCHOHAILHOMY U IMYHOCTHOMY CaMOO0Opa30BaHHMIO,
Ha IPOEKTUPOBAHKE AANIbHEHIIIET0 00pa30BaTEIBHOIO MapIIpyTa U MPoQeccCHOHAIBHON Kapbephl.

CamocrosTenbHast paboTa 00y4arommxcs 1Mo JUCHUILUIMHE OpraHu30BaHa Kak COBOKYITHOCTb
AyIUTOPHBIX M BHEAYJUTOPHBIX 3aHATHH U paboT, 00ECIEUMBAIONINX YCIEIIHOE OCBOCHHE
JUCLUTUTMHBI.

AynmuTopHas caMmocTosiTenbHas pabora OO0y4aromuXcs MO AMCUUIUIMHE BBITIONHSETCS Ha
y4eOHBIX 3aHATUSX [0 PYKOBOJCTBOM IIperojaBaTelis U MO €ro 3aJaHuio. AyIuTopHas
camocTosITeNbHas padoTa o0yyaroluxcst BXOAUT B 0011l 00beM BPEMEHH, OTBEACHHOIO YU€OHBIM
IJIAHOM Ha ayJAUTOPHYIO paboTy, U periaMeHTHUPYETCs] paClIMCaHUEeM y4eOHBIX 3aHSATHH.

BreayauropHast caMocTosTeIbHas padoTa 00yJaroImuXcs — IIaHupyeMasl yaeOHas, HayJHO-
HCCIIeIOBATENbCKas, IpaKTuieckas pabota o0ydaromnxcs, BHIIOIHAEMas: BO BHEAY JTUTOPHOE BpeMs
M0 3a/IaHUI0 U TIPU METOAMYECKOM PYKOBOJICTBE MPEIoaBareisi, HO 0e3 ero HEemoCPEICTBEHHOTO
y4acTHs; pacliucaHueM y4eOHBIX 3aHATUI OHa HE periaMeHTUPYeTCs.

BHeaynuropHas camocTosiTenbHas paboTa 00y4arolXcsl BKIIOYAET B Ce0sl:

- IMOATOTOBKY K JICKOHAM, IPAKTUYCCKHUM M J'Ia60paTOpHI>IM 3aHATUAM, 3a4CTy,
9K3aMEHY;

- U3y4eHHUe yu4eOHbIX U yUeOHO-METOJMUECKUX PEKOMEHAAIINIA;

- U3yYeHHE TEOPETUYECKOro M MPAaKTUYECKOro MaTepuana Mo peKOMEHOBaHHBIM
HUCTOYHHUKAM,

- MMOATOTOBKY K BBIITOJIHCHUIO na60paT0pH51x pa60T U OTUYCTOB I10 HUM;

- MIOATOTOBKY K IPOMEKYTOYHOM aTTECTALIMM B TEYEHUE CEMECTpA.

CaMmocrosiTenbHass paboTra oOyyaromMxcs C y4yacTHeM Ipernojasareis B (Qopme HHOU
KOHTAKTHOM paboThl MpexycMaTpuBaeT TIpYyNIOBYHO M (MJIM) HMHIUBHIYaJbHYIO paboTy ¢
00y4aroImrMUCS U BKITIOYAET B ceOsl:

- IMPOBCACHNEC MHAUBHUAYAJIbHBIX U I'PYIITIOBBIX KOHCYHBT&HHI)’I 110 OTACIIBHBIM pa3aiciiaM
JMCIUTITNHEL,

- MIPOBE/ICHUE KOHCYJIbTALUI Mepe]] SK3aMEHOM.

2.6. IlpumeHeHue >IEKTPOHHOTO OOYYEHHS, AUCTAHIIMOHHBIX 00Pa30BATEIIbHBIX
TEXHOJIOTUHA

[Ipu peanuzaruu mporpaMmbl Y9eOHON TUCIUATIIMHBI BO3MOYKHO MMPUMEHEHUE IIEKTPOHHOTO
oOydenus (30) u TUCTAaHIIMOHHBIX 00pa3oBaTenbHbIX TexHoMorui (JJOT).

Peanuzarust mporpaMMbl yueOHOM JUCITUTUTHHBI ¢ IPUMEHEHHEM AJIEKTPOHHOTO O0yUEeHUS 1
JTUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUN PETJIAMEHTUPYETCS NEHCTBYIOIIUMHU JIOKAIbHBIMU
aKTaMH YHHUBEPCUTETA.

[IpuMeHsIoTCs CieyIolue pa3HOBUIHOCTH pealn3allii PorpaMMBbl ¢ UCosib3oBaHueM D0
u J10T:




HCIOJb30BaHHUE

BKJIIOYEHHE B y4eOHbIi

30 u 10T ucnoan3opanue 30 u JIOT 00BeM, yac T
CmemanHoe Jlexkuun 6 B cootBercTBHU C
o0yueHue pacnucanueM y4eOHbIX

3aHATHN
CwMmernianHoe JlaGopaTopHbIe 3aHATHS 2 B cootBercTBHM ©
o0y4eHne pacnrcanreM yaeOHbIX
3aHATUN
CwmemianHoe [IpakTuueckue 3aHATHSL 12 B cooTBeTcTBUU C
o0y4eHne pacnrcanreM yaeOHbIX
3aHATHN

B anekTpoHHYI0 00pa3oBaTEebHYIO Cpeay, 0 HEOOXOAMMOCTH, MOTYT OBITh IEPEHECECHBI
OTJENIbHBIC BUJIbI YYCOHOH JIEATEILHOCTH.
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3. PE3YJIBTATBI OBYYEHMUA 110 JUCHUIIVIMHE/MOAYJIIO, KPUTEPUHN OINEHKHA YPOBHA
CO®OPMUPOBAHHOCTH KOMIIETEHIIUI, CHCTEMA M IIIKAJIA OIEHUBAHUA

3.1 CoortHecenue IIAHUPYCMBIX PC3YJILTATOB o6yqu1/1;1 C YPOBHAIMU C(bOpMI/IPOBaHHOCTI/I KOMHeTeHHHH(ﬁ).
YpoBHM HTorosoe Onenka B
c(hopMHpPOBAHHOCTH KOJIH4€eCTBO NATHOAILHOM HOKa{a T ypopHt cq)oPMHPOBa?HOCTn .
KOMHeTeHuHH('ﬁ) GaI0B CHCTEMe YHUBEPCAJIBHOU U OﬁllleﬂpO(l)eCCI/IOHaJ'lLHOI/I KOMIICTCHIIN U
B 100-6ananHo# 1o pe3yJabTaTam VK-1:
cucreme TeKyuiei u NJI-VK-1.2
10 pe3yJabTaTam TPOMEKY TOTHOI OIIK-1:
Tekymeii u aTTecTalun WJT-OTIK-1.3
NPOMEKYTOYHOM
aTTecTalHH
BBICOKHIA 85-100 OTJIUYHO OOyuaronuics:
- HCYEPITHIBAOIIE U JIOTHYECKH CTPOHHO M3JIaraeT y4eOHbI MaTepHall, yMEeT CBSI3bIBATH TEOPHIO C
MIPAKTUKOM, CIPABIISICTCS C PELICHUEM 33j1a4 POPeCCHOHAILHOM HANPABJICHHOCTH BBICOKOTO YPOBHS
CJI0)KHOCTH, TIPAaBUJILHO 0OOCHOBBIBACT IPUHSATHIC PEIICHUSI.
MTOBBIIICHHBIN 65— 84 XOPOIIIO OOyuaronuics:
- IOCTATOYHO MOAPOOHO, TPAMOTHO U I10 CYIIECTBY M3JIaraeT M3y4eHHbII MaTeprai, TPUBOANT U
pPacKpbhIBaeT B TE3UCHOM (popMe OCHOBHBIC IOHSATHSI.
0a30BbIi 41 - 64 YAOBJIETBOPHTEIIEHO OOyyaronuicst:
- IEMOHCTPUPYET TEOPETHIECKHE 3HAHH OCHOBHOTO yU4eOHOT0 MaTeprana JUCIUILINHEI B 00beMe,
Heo0XoauMoM 1 nanbHeinero ocsoennss OITOIT.
HU3KHHA 0-40 HEYIOBJIETBOPUTEEHO | OOyJarommiics:

— JACEMOHCTpHUPYCT (l)par MCHTAPHBIC 3HAHUA TCOPECTUUCCKOI'0 U IMPAKTUICCKOr0 MaTCpuajl, 101yCKacT
rpy6me OIINOKH IIpU €ro U3JI0KCHNUHU Ha 3aHATHAX U B XOA€ HpOMC)KyTO‘IHOI\/II aTTCCTaluH.
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4, OIIEHOYHBIE CPEJCTBA JIJI TEKYIIET'O KOHTPO.JISA YCIIEBAEMOCTHU U TIPOMEXKYTOUYHOM ATTECTALIUH,
BKJ/IIOYASA CAMOCTOATEJIBHYIO PABOTY OBYYAIOIIUXCA

HpI/I MMPOBCACHUN KOHTPOJIA CaMOCTOSTCIbHOM pa6OTI>I o6yqafonmxc;1, TCKYHICTO KOHTPOJIA U HpOMC)KyTO‘-IHOﬁ aTTeCTaluu I10 y‘Ie6HOI>'I JAUCHUIITNHE «Du3uKa»

MpOBEPsIeTCS YPOBEHb CPOPMHUPOBAHHOCTH y OOYJAIOIINXCSI KOMIIETSHIINY U 3aIUIAHUPOBAHHBIX PE3yJIbTaTOB OOYYEHHUS MO NUCIHIDIMHE, YKa3aHHBIX B pasfene 2
HACTOSIIIIEH IPOrpaMMBl.

4.1.  DopMbI TEKYLIETO KOHTPOJISA YCIIEBAEMOCTH, IPUMEPHI TUITOBBIX 3a1aHHUMN:

Ne i @®opMBbI TEKYIIET0 KOHTPOJIS IMpumepbI THIIOBBIX 32 aHUI
1. YcTHBIH ompoc mepe T HayaaoM Cdopmynuposats 1eb 1 3a1a41 1a00paTOpHON padoThI.
nabopaTopHOii PaboTHI. YkazaTh CMBICI OCHOBHBIX ()OPMYJI, HCIIOJIB3YEMBIX B J1a00opaTopHOH padore.

CdopmyarpoBaTh OKHaEMbIe PE3YIbTATHI JIA0OPATOPHOI pabOTHI.
CdopmympoBaTh OCHOBHBIE IIPABHJIA M MEPHI O€30MTaCHOCTH ITPH BHITOIHEHUH PaOOTHI.

2. [MuceMeHHBIH oTUET 1O TabopaTopHOn [Tocne BeimomHEHUsT TaOOPATOPHOH PadOTHl OO0YYAIOLIMICS MPENCTABISET OTYET MO BHINOJIHEHHOH paboTre B
pabore. COOTBETCTBHHU C METOAMYECKUMU PEKOMEHALUSIMU ITPEHNOAaBaTENs.
[Ipumep. Otuer mo naboparoproit padote «3akon ['ykay (https://phet.colorado.edu/sims/html/hookes-
law/latest/hookes-law_ru.html)
[{enp: M3ydeHune 3aBUCMMOCTEN XapaKTEPUCTUK IIPYKHUH.
Teopernyeckas 4acThb
Cuna, BO3HUKAIOIAs B TEJIE B pe3yJbTare ero Aeopmaiuy U CTPEeMsIIAsAcs BEPHYTh TEJIO B UICXOJAHOE
MOJIO’KEHUE, Ha3bIBAETCsI CHIION ynpyroctu. Culla ynmpyrocTd BO3HUKAET TOJIBKO MpH Aedopmanuu Ted.
Ecnu ucuesaer nedopmanus Tena, To ucuesaeT U cuia ynpyroctu. Jledopmarinu ObIBatOT pa3HbIX BUIOB:
paCTsDKEHUs, CKaTus, CABUTa, U3rH0a U KPYUCHHSI.
3anuceiBaeTcs 3akoH ['yka cnenyrommm oOpazom:

Fynp=k-X,
rJie X — yAIuHeHne Tena (M3MEeHEHUe ero JITHHBI),
k — k03 uIreHT TponopIMOHATIBEHOCTH, KOTOPBIN HA3bIBACTCS KECTKOCTHIO.
KéctkocTh Tena 3aBUCHUT OT (POPMBI M pa3MepoB, a TaK)Ke OT MaTepuasa, U3 KOTOPOro OHO
U3TOTOBJIEHO.
3akoH ['yka cripaBe B TOJIBKO IS YIPYTO# nedopMalinu.



https://phet.colorado.edu/sims/html/hookes-law/latest/hookes-law_ru.html
https://phet.colorado.edu/sims/html/hookes-law/latest/hookes-law_ru.html
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Ne

DopMBbI TEKYLEr0 KOHTPOJIS

IIpumepbl TUNOBBIX 33JaHUI

OnbIT Nel

Llenb: U3ydyeHuwe 3aBHUCHUMOCTEH CMEIIEHUS NPYXKUHBI OTHOCUTEIHHO TOJIOKEHUS PABHOBECHS OT
HPUIIOKEHHOM CHITBI U OT K03 puiimeHTa )KeCTKOCTH Py KUHBL:

a) CMEUICHUS MPY>KUHBI OTHOCUTEIBHO MOJIOKEHUSI PABHOBECHS OT MPHJIOKEHHOMN CHUJIBI ITPH 331aHHOM
Koa(puImeHTe )KeCTKOCTH (COTJIACHO BapUAHTY);

0) cMeleH s TPY>KUHBI OTHOCUTENIBHO TTOJI0KEHUS paBHOBECHSA OT K03(h(pUIIMEHTA KECTKOCTH MPYKUHBI
NPY 33JJaHHOM 3HAYCHUU TPUIIOKEHHON CHIIBI (COTIIACHO BapHAHTY ).

Ne BapuanTa | KosddurueHr xecrkoctu [Ipunoxxennas
0)5(0) npyxuHsl (H/m) cuna (H)
Tepemok A.U. 1 100 -95

& MpunokeHHan cuna E=)
© emewmpmsn OO
5 Sxmneine —
(& MonoxeHUe pasHOBECHA |

& BennumHe!

WIS
<

0095 m
KosbuLvenT secTroc™ npvkme 11 1000 Him MpunoxerHan cina 1 -95 H
100 500 1000 -100 a} 100

@l#nfl@

3akoH MNyka

1 0,10 10,00 103,1
2 0,14 13,80 100,0
3 0,18 18,07 101,0
4 0,22 22,45 102,0
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Ne

®opMBI TeKYIIEro KOHTPOJIS

IIpumepbI THIOBBIX 32 JAHUI

100,00
80,00
60,00
40,00

20,00

0,00
0,00

5 0,26 25,85 99,0
6 0,30 30,59 101,3
7 0,34 35,07 102,2
8 0,38 38,63 100,6
9 0,43 43,85 103,2
10| 047 48,22 103,5
F,H
X I
. .
Y
® .'.
- d
0,20 0,40 0,60 0,80

1,00 X, M

BriBogsr: CornacHo 3akoHy ['yka cuia ynpyroctd aeOpMHUPOBAHHOW MPYKUHBI MPOMOPIIMOHAIBHA

CMCIICHHTIO OTHOCHUTCIIbBHO

ITOJIOKCHUA

paBHOBECHUSA

|F|=kx.  Kospdpumuent

MPOMOPLUOHATIBHOCTH, COIJIACHO IOJIYYEHHBIM JaHHBIM, COOTBETCTBYET KO3(PPUIIMEHTY

YIPYTOCTH NPY>KUHBI.

Ne X, M k, HwMm F,H
1 -0,950 | 100,0 -95,0
2 -0,475 | 200,0 -95,0
3 -0,317 | 300,0 -95,1
4 -0,238 | 400,0 -95,2
5 -0,190 | 500,0 -95,0
6 -0,158 | 600,0 -94,8
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Ne

®opMBI TeKYIIEro KOHTPOJIS

IIpumepbI THIIOBBIX 32 JAHUI

7 -0,136 | 700,0 -95,2
8 -0,119 | 800,0 -95,2
9 -0,106 | 900,0 -95,4
10 -0,095 | 1000,0 | -95,0

-1,0 -0,8 -0,6 -04

-0,2

1200,0

@000,0

@ 800,0

600,0
400,0
200,0

0,0
0,0
X, M

BoiBoabl: [Ipy nocTostHCTBE MPUIIOKEHHON CHIIBI K MPY>KUHE 3aBUCUMOCTb KO3 (ULIMEHTa yIPYTOCTH
OT CMEILEHUSI OTHOCUTENBHO IOJIOKEHUs PAaBHOBECHs, COTJIACHO IOJyYEHHON 3aBUCUMOCTH,
ABJIIETCSL 0OPATHOM, UTO COOTBETCTBYET TEOPETUUECKON 3aBUCHMOCTH, MOJTYYEHHON U3 3aKOHA

['yxka: k=F/x.

Onbit No2
Xox paboTsl:

[Toctpouth rpapuk 3aBUCHUMOCTH CWJIbl YIPYIOCTH, BO3HHUKAIOUIEW B HW)KHEH TpyKUHE, OT
Kod(uIMeHTa KECTKOCTU BEpXHEW NpPYXKHUHBI MPH 33aJaHHBIX 3HAYEHUSX MPUIIOKEHHOW CHIIBI U




15

Ne

@opMBI TEKYIIEr0 KOHTPOJIS

IIpuMepbI THIOBBIX 32 JAHUH

KO3 pHUIHEHTa )KECTKOCTH HUYKHEH MPYKUHBI (COrTacHo BapuaHTy). OObSICHUTH NOTYUYCHHBINH TpaduK ¢

IIOMOIIBIO 3aKOHAa FYKa

Ne papuanra | Koaddumment xectroctu

IIpunosxeHHas cuna

0)5(0) HxHel npyxxunsl (H/m) | (H)
Tepemox A.. 1 200 95
713H
{— 95 H & MpHncieHHan cana mp
<):I ® Cuna ynpyroctn
‘ O Cymwa mmp
EEBEEERE

YVNINVIN.

[ BepxHAA npysiHa: 800 Him
200 400 600

) —L 0
HukHAR Npyiia:; 200 Hiwm @
2o 400 600

BaroH Nyka

=)
@ K
OMMOHEHTEI { =

:| ™ CueweHne —>

W MonaxeHne paeHoBecHA |

W BenuunHel

O.iﬂgM |1U lU

MpunoxeHHan cuna 95H

-100 0 100

1 47,50 200
2 42,20 250
3 38,00 300
4 34,50 350
5
6
7

31,70 400
29,20 450
27,10 500
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Ne

@opMBI TEKYIIEr0 KOHTPOJIS

IIpuMepsI THIOBBIX 3aJaHUI

700

600

500

400

300

200

100

0

0,00 10,00

8 | 2530 | 550
9 | 2370 | 600
k
© [}
- L]
- [ ]
20,00 30,00

L]

40,00

50,00

F,.H

Beionbl: [Ipy NMOCTOSAHCTBE NPUIOKEHHOW CHIIBI K CHCTEME INPYKHH, COEAMHEHHBIX MapajlIeibHO,
CyMMa CHUJI yNPYTOCTH, BO3HHKAIOLIUX B PE3yJbTaTe€ PACTSHKEHMSI MPYKUH COOTBETCTBYET
NpUIOKEHHOU cuiie. M3MeHeHne Ko puIMeHTa )KeCTKOCTH BepXHEH MpyKUHBI IPUBOJUT K
YBEJIMUEHHUIO BEJIMYMHBI CHJIBl YOPYTOCTH BEpXHEH MpPYXUHBI, W,
YMEHBIIAETCS 3HAYCHUE CUJIBI YIIPYTOCTH HUKHEN NPYKUHBL.

Ompir Ne 3
Xo paboThI:

COOTBETCTBEHHO,

ITocTpouTs Tpaduk 3aBUCUMOCTH MOTEHIUAIBHONW SHEPTUU MPYKHUHBI OT ee K03 UImeHTa »KecTKoCTH
npu (UKCUPOBAHHOM CMEILIEHUHU (COrIacHO BapuaHTy). OOBSCHUTH MOMYyYEHHBIH TpaduK, a TakxKe
MIPECTAaBICHHBIN Ha pUCYHKE rpaduK 3aBUCUMOCTHU IMOTEHIIUAIEHON SHEPTHH NPY>KUHBI OT €€ CMEIEHUS
OTHOCHUTEJIbHO MOJIOKEHHSI pABHOBECHSL.

Ne BapuanTa
[0)5(0)

Cwmemenue (M)

Tepemok A 1

1
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Ne DopMbI TEKYLEr0 KOHTPOJIS IIpumepbl TUIIOBBIX 3aaHMI

HDTEHqMaﬂbHaH SHEQMAA

Y A O TucTorpamma
= @ [padie 3HEQT KM
§ O Moadmk cunel
n
g
)
=
% M MpunoxkedHaa cina EEp
w
'ES R e L4 M CumeweHue —>
' [ Monoxesne paBHoBECHA
| » CMeweHWe
1.000 m [ BenuuuHel
: 100 H
: -
i 5
f 7
; 1.000 m
KnatduupeHT wecTeocTd ngsskel 100 H/M CMelleHe:  1.000 m

100 200 300 400

Jn|||3@'1”“13 O)

3aKoH Myka A pﬁEr —

JHeprua

1 50 100
2 75 150
3 100 200
4
5

125 250
150 300
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Ne it DopMBbI TEKYIIEr0 KOHTPOJIS IIpuMepsI THIOBBIX 3a1aHUI
6 175 350
7 200 400
E, [
250
200 .
o
150 ]
(]
100 .
o
50 .
0
0 50 100 150 200 250 300 350 400 450
k, H™m
Brisoabr: [loreninanbaas sHeprust AeOpMUPOBAHHOM MPYKUHBI THHEWHO 3aBUCUT OT KO3 PUITMEHTA
JKECTKOCTH MPYKUHBI U OT KBaJApaTa CMEMIECHUS OT MOJIOKEHUS PABHOBECHS.
3. [IuceMeHHOE TECTHPOBAaHKE HA 1. AGComOTHOMY HYJIIO TEMIIEPATYP:

MPAKTUYCCKUX 3aHATUAX.

A. cootBerctByeT Temrieparypa 0 K;  B. cooTBeTcTBYeT TOUKa HyJIEBOTO JaBIICHUS,

B. cooTBeTcTBYET OTpHLIaTENbHAsA TEMIIepaTypa B rpagycax Llenscus; I'. cooTBETCTBYET Hy1€Bask SHTPOMNHSI.

2. Ecriu BeKTOp CKOPOCTH 3apsHKEHHOW YaCTHIIBI HE IEPIEeHNKYIISIPEH U He TapajulelieH BEKTOPY MarHUTHOM
WHAYKIWAHW, TO OHA HE OyJEeT IBUTAThCS B MAarHUTHOM T0J1€ (ITPUBECTH MOSCHEHHE):

A. o okpyxHoct;  b. mo mpsimoit;  B. mo crimpanu; . yckopeHHO.

3. BepHo, uro:

A. nudpakys —3T0 OTKIOHEHUE BOJHBI OT IMIPSIMOJIMHEHHOTO HANIPaBJIEHHsI paCIPOCTPAaHEHHUS ITPU MTPOXOKACHUH
OKOJIO IPETATCTBHS, pa3Mepbl KOTOPOTO MHOTO OOJIbIIIE €€ AJTUHBI BOJIHBL;

b. sanexTpoaumHaMudeckas MocTosTHHASI paBHA CKOPOCTH CBETA B BAKYyME;
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Ne ®opMBI TeKYIIEro KOHTPOJIS

IIpumepbl TUNOBBIX 3aJaHUI

WHTEHCUBHOCTEH MHTEPPEPUPYIOIINX TYUKOB;

A. pasno 3 m/c’>.  B.paBHo 4 M/c?. B. paBHo 6 m/c?.

B. ot kpacHoi#i rpanunsl otodrddekra;

B. B MaKCUMyMax PIHTCp(bCpCHHHOHHOﬁ KapTUHbl MHTCHCUBHOCTDH 60J'II>IH€, a B MUHUMYMaxX MCHBIIEC CYMMBI

I'. uaTepdepeHIrs He HAOII0AaeTCS TPU CIOKESHUH BOJTH OT JIBYX HE3aBHCHMBIX HCTOYHHKOB.
4. Teno nBWKETCS MPAMOJIUHEIWHO, a 3aBUCUMOCTH IMTPOUACHHOTO ITyTH OT BPEMEHU 33J1aeTCsl ypaBHEHHEM S = A —
Bt + Ct?, rne C =3 m/c?. YckopeHue Tea paBHO (IIPUBECTH HOSACHEHHE):

I'. paBuo 2C.

5. Benmmumna goToToka HacHIIIeHHs TTpH BHEITHEM (oTod(D(EKTE HE 3aBUCHT:
A. OT MFHTEHCHUBHOCTH MaJaroIero cBeTa; b. oT paboThl BbIX01a 00JIy4aeMOro MaTeprana;
I'. OT 4aCTOTHI MAJIAIOIIETO CBETA.

4.2. Kpurepnn, mKansl OLICHUBAHUSI TEKYILEr0 KOHTPOJISL yCIIEBAEMOCTH:

TMpaBWIbHBIX PE3YJIbTATOB U BBIBOJOB.

HaumeHnoBanue
OIIEHOYHOT 0 IIkaabl OleHUBAHUS
(R(iﬁfil)f;]:jlo- Kpurepun ouennBanus
100-6asbHas IsaTnoaILHAS
OLIEHOYHOT 0
MepOl'lpI/lﬂTHﬂ) cucremMa CcucremMa
YcTHBIH ompoc riepen OOyuJaroIuiics IOJHO M3JIaraeT MaTepual (OTBEYAET Ha BOTIPOCHI), IaeT MPAaBUIILHOE OoOyuarommiics
HAYaJIOM J1a0OpPaTOPHOH | ONpe/eieHUe OCHOBHBIX TIOHSATHH; OOHAPY)KUBACT MOHUMAHUE MaTepuajia, MOYKET JIOIYCKaeTCst K
pa6OTBI 000CHOBATL CBOU CYXXJACHUS, TPUMCHUTD 3HaAHUA Ha IIPAKTHUKE, 3HACT ITOCIICA0BATCIIbHOCTD BBIITIOJIHECHUTO
MPOBEICHUSI OTIBITOB M U3MEPEHUH, YCIIOBUS U PEXKUMBI, 00€CIICUMBAIOIINE TOTyUCHHUE nabopaTopHon
TIPaBUJILHBIX PE3YNIBTATOB U BHIBOJIOB. pabotst
OO0yyaromuiics BiaieeT 3HAaHUSIMH TOJIBKO TT0 OCHOBHOMY MaTepHaly, HO He 3HaeT OoOyuarommiics
OTACJIBbHBIX L[eTaneﬁ u OCOGCHHOCTeﬁ, A0IyCKacT HETOYHOCTH U UCTIBITBIBACT JIOITyCKa€TCA K
3aTpyaHEHHS ¢ (POPMYITMPOBKO OMpeIeeH i, 3HAET MOCIIeI0BATEILHOCTh IIPOBECHUS BBIMOJIHCHUIO
OIIBITOB U U3MEPEHUH, YCIIOBUS M PEXKUMBI, 00ECIICUHBAFOIIUE ITOTYYSHHE ITPABUIILHBIX nabopaTopHOA
pe3yJIbTaTOB U BBIBOJIOB. padoThI
OO0yuaroruiics 00saaaeT pparMeHTapHBIMY 3HAHUSMHU MaTepuaa, ¢jiabo BiajaeeT OOyyJarormiicst
MOHATHUHHBIM arrmapaToM, HapyuracT 1mocJI€a0BaTCIIbHOCTE B U3JIOKCHUU MaTEpUala, JIOITyCKa€TCA K
JIOITYCKAeT HETOYHOCTH B ONPEICNICHHH TIOHSTHI WM TIpU GOPMYITMPOBKE TIPABHII, H3/IaraeT BBIIOJIHEHHUIO
MarepHall HeTIOC/ISI0BATEIbHO U JIOMYCKACT OIIMOKY B M3JI0XKEHUH MOCIISI0BATS/IBHOCTH nabopaTopHon
TIPOBEJICHUSI OITBITOB M U3MEPEHHH, YCIOBHIA U PEXKXHMOB, 00ECTICUMBAFOIIIX TTOTyUCHUE pabotbt
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HaumenoBanue
OIIEHOYHOr 0
cpeacTBa
(KOHTPOJILHO-
OIIEHOYHOT 0
MepOonpHusTHS)

Kpurepun onenuBanus

IIIxajasl oneHNBaHUA

100-6anabHast IaTudasIbHAS
cucremMa CcucremMa
OO0yuarommuiicst OOHapyKMBAaeT He3HaHUE OONBIEH YacTH MaTepHaa 1a00paTOPHOI OOyuatoruiicst He
paboThI, TOITyCKaeT OMMOKH B (POPMYIINPOBKE ONPEACTICHIH, UCKAKAIOIIHE UX CMBICI, JIOITYCKAEeTCsI K
OecropsI0UHO U HEYBEPEHHO HM3JiaraeT Matepuail. OTMEUYaroTCs HEJOCTATKH B MOATOTOBKE, BBINOJHCHHUIO
KOTOPBIE SBIISFOTCS CEPHE3HBIM TMPETISTCTBHEM K YCIEITHOMY BBIITOTHEHHIO JTAO0paTOPHOIt nabopaTopHOM
paboTHI. paboThI

IInceMeHHEBIN OTUET IO
naboparopHoii paboTte

PaboTa BeIMOIHEHA TOTHOCTHIO. HeT ommoOoK B TIOTHYEeCKUX paccykIeHusIX. Bo3mMoxkHO
HaJIM4Me OAHOM HETOUHOCTH WJIM OIUCKH, HE ABJISIOLIEHCS ClIeACTBUEM HE3HAHUS MIIH
HEMOHMMAaHUs yaeOHoro MaTeprana. OOyJaromuiics moKasas MOHbIH 00beM 3HAHHIA,
YMEHUI B OCBOCHUH NPONAECHHON TEMBI U IPUMEHEHUH €€ HA [TPAKTUKE.

85% - 100%

5 (3aureHo)

Pabora BBITIONTHEHA TTOTHOCTHIO, HO 0OOCHOBAHU IIaTOB PEIICHHUS HEIOCTATOYHO.
Jomnymiena oHa omuOKa Wik 1Ba-TPU HEJTOUYETA.

65% -84 %

4 (3aureHo)

Jonymienst 0omnee 0JJHOM OIMOKH MK O0Jiee IBYyX-TPeX HEI0UETOB.

41%-64%

3 (3aureHo)

PaboTa BbITIOTHEHA HE MOTHOCTHIO. J{oMmyIIeHbI TpyOble OMHOKH.

1% - 40%

Pabora He BhINOIHEHA.

0%

2 (He 3aureno)

TTucemenHoe
TECTUPOBAHUE HA
MPAKTHYECKUX 3aHATHIX

3a BBIMOIHEHNE KAKO0T0 TECTOBOTO 33JaHUS UCTIHITYEMOMY BBICTABIISIFOTCS OAJLTBI.
MunuMansHast OlieHKa B Oamnax 3a omHo 3aganue — 0, MakcuManbHas — 1.
MaxkcuMajbHas OlleHKa B 6alliax 3a BEIIOJIHEHHUE BeeX 4-x 3amanuii — 4 (100 %).

85% - 100%

5 (3aureno)

65% - 84 %

4 (3auteHo)

41%-64%

3 (3aureH0)

Menee 40%

2 (He 3aureno)

4.3. IIpomexyToyHas arrecTarus:

®opMa MPOMeKYTOTHOH

aTTeCTAIMHU

TunoBble KOHTPOJIbHbIE 32JaHNU U HHbIE MATEPHAIBI
AJISl IPOBeIeHUs IPOMEKYTOYHOH ATTeCTaliu:

3aueTr B MUCHMEHHOU (opme mo BUJIET Ne 1

owieram

1. PUCYHOK HJUTIOCTPHPYET:
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-
- D
rotH = —
A. 3aKOH 3J€KTPOMArHUTHON HHAYKLIMK; b. mpoliecchl, ONUChIBa€MbIE YPABHEHUEM o ; B.
- 0B
1otE = ——
MOJIOKEHUE KBaHTOBOM (hu3uky; [. mporeccel, onrckiBaeMblie YpaBHEHHEM ot

2. DHTpONUS U30JIMPOBAHHON TEPMOIUHAMUYECKONW CUCTEMBI:

A. He MOXeT yObIBaTh; b. MOXKET TOIBKO yBENMUYMBATBHCS; B. MOXET OBITH TONBKO IMOCTOSIHHOW; ['. MOXET TOJIBKO
YMCHbBIIATHCA.

3. KorepeHTHBIC BOJTHBI ¢ HaYaIIbHBEIMH (a3aMu @1 1 @2 1 pa3HOCTHIO X0[a A MPH HAIOKEHUH MaKCHMAaJbHO OCIAONISIOTCS,
ecmm (k=0,1,2):

A A=Q2k+1)N;, B.ol—-902=2kn; B.ol-@2=7n/2; T.0l-¢2=02k+ )m.

4. Tlnockas BoiHa, BO30yxaaemas BUOpaTtopoM, koneomonumesd 1o 3akoHy E = 0,3sin(6,28t) (ammiuryaa naHa B
CM, a NMKJIMYEcKas 4yacTtoTa B Mpaj/c), pacnpocTpaHsercs co ckopocThio 106 m/c. BepHo, uto (mpuBectu
MOSICHEHHE):

A. BoIlHA sIBJISIETCS 3aTyXaromiel; b. Momynp ee BOTHOBOTO BekTopa paseH 6,28 1/wm;

B. nmepuox xonebanwmii B BostHe paBeH 1 Mkc; I'. wacroTta xonebanuii B BonmHe paBHa 0,5 I'm.

BUJIET Ne 2
1. [Ipu nporycKaHWU MEHSIOIIETOCS BO BPEMEHH 3JIIEKTPUUECKOTO TOKA Uepe3 KaTyIKy ¢ CepJIeYHUKOM Y KOHIIA CepJCUHHKA:
A. He BO3HHKAeT IIEPEMEHHOE MAarHUTHOE 110J1e;  b. BO3HMKaeT BUXPEBOE JIEKTPUUECKOE I10JIE;
B. BO3HHKAET TOIBKO JIEKTPHUUECKOE TIOJIE; I'. BO3HHKAET TOJIBKO MAarHUTHOE TOJIE.
2. Tlpu MpOXOXKJEHUH Yepe3 MPU3MYy HEMOHOXPOMATHYECKOTO OENIoro CBeTa Ha JKpaHe, YCTAHOBICHHOM 3a MPU3MOW,
HaOIroaeTcs BUAMMAsl paayKHas [0J0CKa, COCTOSAIIAs M3 CEMU LIBETOB. biirke BCero Kk OCHOBaHUIO MPU3MBI CMEIIEHBI:
A. 3enenble myud; b. kpacuele myun;  B. ¢uoneroBeie myun;  I'. rosryOsie sryum.
3. Ha nuarpamme n3o0paskeH nukiIndeckuii npouecc. Temnepatypa:
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A. na BC u CD nossiiraercs; b. na BC u CD nonmkaercst; B. na BC — nossimaetcsi, Ha CD — nonmkaercs;

I'. Ha BC — moamxaercs, Ha CD — moBeIIIIacTes.

4. Kunetnueckas SHEprus MaTepUaibHONH TOUKH Macchl M, COBEPILIAIOILEH CBOOOJHBIE TAPMOHMYECKHIE KOJIE0aHHs C
[UKINYECKON 9aCTOTOW W M aMIUIUTYA0N A, ¢ TedeHHeM BpeMeHH (TIPUBECTH MOSICHEHNE):

A. He m3mensercs; b. sBnseTCS NepuOANYECKH U3MEHSIONICHCS BETMUUHOM;
B. u3mensiercs no aMHetHOMY 3aKoHY; 1. u3MeHsieTcs.

4.4. Kpurepuu, nKaibl OIEHUBAHUS IPOMEKYTOUHON aTTECTAIIUU yIeOHOM JUCIUTUTUHBIL:

®opMma NPOMe;KYTOUHOMH
aTTecTanMu

Kpurepun oneHuBanus

Ixajasl oeHNBAHUSA

3auer
B IICBMEHHOU (popme 1o briteram

3a BBINOJIHEHUE KAXKOT0 TECTOBOTO 3a1aHUS HCIILITYEMOMY BBICTABIISIOTCS
Oaiutel. MUHMMAaJIbHAS OLIEHKa B Oasriax 3a ojHo 3aganue — 0,

MakcuMalibHas — 1. MakcuManbHast Ol[eHKa B 0asuiax 3a BBIOJIHEHHE BCEX
3aganmii — 4 (100 %).

85% - 100%

5 (3auTeHo)

65% - 84 %

4 (3auteHo)

41%-64%

3 (3auTeHO)

Menee 40%

2 (He 3a4TeHO)
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4.5. Cucrtema OLEHUBaHUS PE3yJIbTaTOB TEKYILEr0 KOHTPOJIS U POMEKYTOUHOMN

aTTcCTaluu.

OreHKa O AUCHUILIMHE BBICTABIIAECTCS 00yJaomIeMycsi ¢ Y4ETOM pe3yIbTaToOB TEKYIIEH 1

HpOMGX(YTOqHOﬁ arrecranuu.

®DopMa KOHTPOJIsA 100-6ananHas cucreMa IaTéaIbHASL CHCTEMA
Tekymuii KOHTPOJb:
- HIUCbMEHHBIH OTYET 110 J1a00PaTOPHOM 0 - 10 6annos 2-5
pabote (0% - 100 %)
- MICBMEHHOE TECTUPOBaHHE Ha 0 - 10 6annoB 2-5
MPAKTUICCKUX 3aHATHIX (0% - 100 %)
[IpomesxyTouHast aTTeCcTaIMs: 0 - 100 6annos OT1nu4HO (324TEHO)
DK3aMeH/3a4eT (0% - 100 %) Xoporo (3a4TeH0)
Hroro 3a kypc 0 - 100 6ammoB Y IOBNETBOPUTENHHO (3a4TEHO)

(0 % - 100 %) HeynoBiaeTBOpUTEIBHO (3aUTEHO)

[Tomy4yeHHBI COBOKYIHBIN pe3yIbTaT KOHBEPTUPYETCS B MSATHOAIUIBHYIO CHCTEMY OLIEHOK B

COOTBCTCTBUHU C Ta6J'IHI.IeI>iZ

100-6anabpHas cucTeMa NATHOAJIbHASL CHCTEMA
JK3aMeH 3auer
85 — 100 Gamnor OTJIIMYHO 3a4TEHO
65 — 84 Gamos XOPOIIIO 3a4TEHO
41 — 64 GamioB YIOBIIETBOPUTEIILHO 3a4TEHO
0 — 40 6amoB HEYJOBJIETBOPUTEIHHO HE 3a4TEHO
5. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA
Peanuzanmss mporpamMMbl MpeaycMaTpUBaeT —HUCIOJNb30BaHHME B IMpolecce 0OyueHHs

CIIEAYIOIINX 00pa30BaTEIbHBIX TEXHOJIOTHIA:
- npoOieMHast JIEKITUs;
— TPYNIOBBIE U MHANBUAYAIbHBIE TUCKYCCUMU;
— MpenojaBaHue JUCIUILTNHBI HA OCHOBE PE3YJIbTATOB HAyUHBIX UCCIIEIOBAHUI;
- MoucK 1 00paboTka HHPOPMAIIHH C UCTIOIb30BaHUEM ceTu MHTepHeT;
— AUCTAHIIUOHHBIC 06p330BaT€J'II)HI>IC TEXHOJIOI'UH,
— MIPUMEHEHHE IIEKTPOHHOTO O0YUEHUS;
— KOMITBIOTEPHBIC CUMYJISIIUH.
- MCIOJIb30BaHUE HA JICKITMOHHBIX 3aHATHIX BUACOMATEPUATIOB U HATJISTHBIX TIOCOOMIA.

6. INPAKTUYECKASA ITIOATOTOBKA

[IpakTyeckas MOArOTOBKA B paMKax y4eOHOH MUCHUIUIMHBI peaIn3yeTcs MpHU MPOBEICHUN
MPaKTUYECKUX 3aHATUH U Ja00paTOPHBIX padoT, MPeyCMaTPUBAIOIINX YYaCTHE O0yYarOIIUXCS
B BBINOJIHEHUHU OT/ENBHBIX AJIEMEHTOB paloT, CBA3AaHHBIX C Oyaymiell mpodeccroHaaIbHON

ACATCIIbHOCTBIO.

[IpoBonsiTcss OTAENbHBIE 3aHATHUS JIGKIMOHHOIO THIIA, KOTOpPBIE IPEIyCMaTpPUBAIOT
nepenavyy y4eO6Hoi uHboOpManuu o0ydaroImMMcs, KOTopas HeoOXoauMa JUIsl MOCJIETYIOIEro
BBINOJIHEHUS MPAKTUYECKOU pabOTHI.
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7. OPI'AHU3AIUA OBPA3OBATEJIBHOI'O TPOLUECCA JJIA JIULI C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbs

[Ipu oOyyeHMM JHI C OrpaHUYCHHBIMH BO3MOXKHOCTSIMHU 3JIOPOBbSI U HMHBAIUIOB
UCIOJIL3YIOTCS TOJXOJIbI, CIOCOOCTBYIONIME CO3JaHHI0 0e30aphepHOil 00pa30BaTEIBHON Cpebl:
TexHoJIoruu AuddepeHnanun 1 HHIUBUAYATLHOTO OOyYeHUs, IPUMEHEHHUE COOTBETCTBYOIIUX
METOAMK 10 paboTe ¢ WHBAJIMAAMH, HCIOJIb30BAHUE CPEJICTB JUCTAHIIMOHHOTO OOIICHUS,
MPOBEJICHUE JONOJHUTEIBHBIX WHAWBUIYAIBHBIX KOHCYJIBTAIMH 10 WU3y4aeMbIM TEOPETUYCCKUM
BOMPOCAM M MPAKTUYCCKUM 3aHITHSM, OKa3aHHUE IMOMOIIM MPHU IMOATOTOBKE K MPOMEKYTOUHOU
aTTeCTaIlHH.

[Tpu HeoOXomuMocTH pabodvas mporpamMMa AMCIHUIUIMHBI MOXET OBITh aJalTHPOBaHA JIJIS
obecriedeHrs 00pa30BaTEIBHOTO MPOIIECca JIIAM C OTPaHUYCHHBIMU BO3MOXXHOCTSIMH 3I0POBBS, B
TOM YHCJIC JJIs AUCTAaHIIMOHHOTO O0YYCHUS.

VYd4eOHbIE W KOHTPOJBHO-U3MEPUTEIIbHBIC MaTepUalIbl TPEACTaBISIIOTCS B (opMmax,
JOCTYIHBIX JUTSI U3YYEHUS CTYJACHTAMH C OCOOBIMH 00pa30BaTEIbHBIMHU MMOTPEOHOCTSIMHU C YUETOM
HO30JIOTHYECKUX TPYIIT HHBAJIHJIOB.

JIns TMOATOTOBKM K OTBETY Ha JIa0OpPaTOPHOM 3aHSATHH CTYJICHTaM C OTPaHUYCHHBIMU
BO3MOYKHOCTSIMH 37I0POBBSI CPEIHEE BPEMsl YBEJIIMYMBACTCS 110 CPABHEHUIO CO CPEIHHM BPEMEHEM
MTOJATOTOBKH OOBIYHOTO CTY/ICHTA.

JIJ1sl CTyIEHTOB C MHBAJIMTHOCTHIO HITH C OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 3/I0pPOBBS opma
MIPOBEICHUS TEKYIIEH 1 IPOMEKYTOUHOM aTTeCTAIlMK YCTAHABIUBACTCS C YUECTOM MHIUBUIYaIbHBIX
MCUXO(PHU3UUECKUX OCOOCHHOCTEH (YyCTHO, MMChMEHHO Ha Oymare, MMCbMEHHO Ha KOMITBIOTEpE, B
¢dbopme TeCTUpOBaHUS H T.I1.).

[TpomexyTodHasi aTTecTalys M0 TUCIHUIUTMHE MOKET MPOBOIUTHCS B HECKOJIBKO 3TArlOB B
dbopmMe pyOEKHOTO KOHTPOJIS 1O 3aBEPIICHUIO HM3YYCHHS OTACIbHBIX TEM IUCIHMILIMHBL [Ipu
HEOOXOJMMOCTH CTYJICHTY IMPEIOCTABISICTCS TOMOJIHUTEILHOE BPEMs Ul TOATOTOBKU OTBETA BO
BpEeMsI TPOMEIKYTOUHOM aTTECTAIHH.

JInsi OCYIIECTBJICHUSI TPOIEIYp TEKYIIEro KOHTPOJS YCIEBACMOCTH M TPOMEXYTOYHOU
aTTeCTallUd OOYYAIONIUXCS CO3JAI0TCSA, INMPH HEOOXOJAUMOCTH, (DOHIBI OLEHOYHBIX CPEICTB,
aIanTHPOBAHHBIC IS JIUI] C OTPAaHHYCHHBIMH BO3MOYKHOCTSIMU 3/I0POBbBSI M TIO3BOJISIOIIHE OI[CHUTH
JOCTIDKEHHE HMMH 3alUIAaHUPOBAHHBIX B OCHOBHOW 00pa30BaTEebHOI MporpamMMme pe3ysibTaToB
o0yueHHs W YpOBEHb CHOPMHPOBAHHOCTH BCEX KOMIICTCHIIMH, 3asABICHHBIX B 00pa30BaTeIbHOU
nporpamme.

8. MATEPUAJNBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJINHBI

XapakTepucTUKa MaTepHaIbHO-TEXHUUECKOTO0 00ecHeueHus] JAUCHUIUIUHBI  (MOaYJIs)
cocTaBisieTcst B cooTBeTcTBUHU ¢ Tpeboanusmu GI'OC BO.

MartepuaabHO-TEXHUUYECKOE OOecTieueHne AUCIHUILTUHBI PU 00YYEHUU C HUCIIOJIb30BAHHEM
TPAIUITMOHHBIX TEXHOJIOTUN 00yUYEHUS.

HaumeHoBaHue y4eOHBIX Ay IUTOPHI,

. OcHaleHHOCTh Y4eOHbIX ayIUTOpHii, 1adopaTopuii,
J1a60paTopuii, MACTEPCKUX, OMOINOTEK,

MAaCTEePCKUX, OUDIHOTEK, CIIOPTHBHBIX 32J10B,

CIIopT3aJ10B, HOMeIIIeHPIﬁ IJI XPAaHCHU A U -
NMOMCIIICHHUH VISl XPAaHCHUSA U l'[pO(l)l/l.]'laKTPl‘leCKOI‘O

NPOPHIAKTHYECKOT0 00CTyKUBAHUS YI€OHOT 0
000py10BaHUSI U T.II.

119071, r. MockBa, Manas Kany:kckast yiu., gom 1

o0cTy;KMBAHUS y4e0OHOT0 000PYAOBAHHS H T.II.

AynuTopus Ui IPOBEJECHUS 3aHATUHN JIEKLIHOHHOTO Komruiekr yue6HOi Mebeinn,

TUTIA ¥ IPOMEXYTOUHOH aTrTectaruu Ne 1617 TEXHUYECKHE CPEJICTBA O0YUEHUSI, CITysKallie JUIs
IpeacTaBiIeHNs yueOHOH HH(OpMaIiy 60IbIION
ayAUTOPHH:

— HOYTOYK;
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HaumeHoBaHUe y4eOHBIX AyTUTOPHUI,
JIa00paTopHii, MaCTEPCKUX, ONOINOTEK,
CIOPT32710B, MOMeINeHHUI 1151 XPaHEeHHUs U
NPOPUIAKTHIECKOTO 00CTYKUBAHUS Y4eOHOTO
000py10BAHMA U T.IL

OcHaleHHOCTh Y4eOHbIX ayIUTOpPHii, 1adopaTopuii,
MacCTepPCKHX, 0M0JIMO0TEK, CHOPTUBHBIX 32J10B,
MoMelleHMii I XpaHeHUsl U NPOPUIAKTHYECKOTO
00cayKUBAHUS Y4eOHOr0 000Py10BAHMS U T.II.

—  MPOEKTOP.

VYuebnast naboparopus 1617 «MexaHuka u
MOJIEKYJIsipHast PU3UKa»

JlabopaTopHast yCTaHOBKa IO OTIPEIENICHUIO CKOPOCTH
ToJIeTa MyJIM C OMOUIBIO KPYTHIIBHBIX KoJeOaHui
OaITHCTHYECKOTO MasITHUKA.

CocraB: 0aIMCTHYECKUT Kpy THIIBHBIN MasiTHUK PM-09,
(OTO3TEKTPHUECKUI TATINK, YHUBEPCATBHBIN
cexynnomep PM-14, crpenstomiee ycTpoiicTBo, myibKa,
n3MepHTeNbHas JIMHEeHKa.

JlabopaTopHas ycTaHOBKA [0 U3YYEHHUIO 3aKOHOB
BparieHus Ha MasTHuke OOepOeka (6e3 yueTa Cuitbl
TPEHHs).

Cocras: MasTHHK O0epOeka, ITaHTeHITUPKYITh, Ha0op
IPY30B, U3MEPHUTENbHAS JINHEHKA, CEKYHIOMED.
JlabopaTopHast yCTaHOBKa IO OTIPEIEIICHNIO0 MOMEHTA
MHEPUIUH TBEPABIX TEJI C TOMOIIBIO

KPYTHJIBbHBIX KosieOanuii. CocaB: KpyTHIILHBIA MasTHHK C
JIEKTPOHHBIM OJIOKOM PErHCTpalyy, apajuienenumesn, 2
JIMCKa, IITAHTCHIIUPKY JTb.

JlabopaTopHas ycTaHOBKa [0 IPOBEPKE 3aKOHA
COXpaHEHHs] MEXaHUYECKOW SHEPTHH C TOMOLIBIO
MasTHUKa MakcBeia.

CocraB: yHUBepCaJbHAs yCTAaHOBKA VISl M3y4EHHS
JIBIDKEHUS MasiTHUKa MakcBea, Habop MeTauTMYeCKUX
HaKJIaHBIX KOJIeL.

JlabopaTopHast yCTaHOBKA MO U3yUYCHHUIO dJIEeMEHTapHON
TEOPHH TUPOCKOIIA U OIPENIEIICHHIO YTIIOBOH CKOPOCTH
mpereccun ocu rupockomna. CocTaB: THPOCKOIIHYECKast
ycranoska FPM-10; Habop rpy30B.

JlaGopaTopHas ycTaHOBKA 110 OTPEIENEHUIO BA3KOCTH
*kugkoct MmetoaoM Crokca. CocTaB: CTEKISHHBIN
LMJIMHAP, HATIOJHEHHBIH TITHIIEPUHOM, HIAPUKH,
CEKYH/IOMEp, MUKPOMETD.

JlabopaTopHast yCTaHOBKa IO OTIPEJIENICHNIO BI3KOCTH
BO3/lyXa METOJIOM MCTEUCHHUS U3 KalMIUIsIpa.

CocraB: yCTaHOBKA JUIs OTIPEZIEIICHUS BI3KOCTH BO3/yXa,
CeKyHI0Mep, 6apoMeTp, TEPMOMETP.

JlabopaTopHas ycTaHOBKaA 10 MaKCBEJJIOBCKOMY
pacnpeieNeHUI0 TEPMOAIIEKTPOHOB IO CKOPOCTSIM.
CocraB: HCTOYHHMK NOCTOSIHHOTO TOoKa THia BYTI-2 u
CUII-1, anextponnas namma 6119, munnnammnepmerp,
BOJIBTMETP.

JlabopaTopHas ycTaHOBKA IO ONPEACICHUIO OTHOIICHHS
Y/ICNBHOH TEIJIOEMKOCTH TP HOCTOSIHHOM JIABIICHUH K
Y/IeIbHOH TETIJIOEMKOCTH TP HOCTOSIHHOM 00BbeMe
MetonoMm Kiemana-Jlesopma.

CocraB: CTEKJIIHHBII 0aJIOH C MAHOMETPOM, HAcoc,
CEKyH/IOMED.
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HaumeHoBaHUe y4eOHBIX AyTUTOPHUI,
JIa00paTopuii, MacTepCKUX, OMOINOTEK,
CIOPT32710B, MOMeINeHHUI 1151 XPaHEeHHUs U
NPOPUIAKTHIECKOTO 00CTYKUBAHUS Y4eOHOTO
000py10BAHMA U T.IL

OcHaleHHOCTh Y4eOHbIX ayIUTOpPHii, 1adopaTopuii,
MacCTepPCKHX, 0M0JIMO0TEK, CHOPTUBHBIX 32J10B,
MoMelleHMii I XpaHeHUsl U NPOPUIAKTHYECKOTO
00cayKUBAHUS Y4eOHOr0 000Py10BAHMS U T.II.

JlabopaTopHast ycTaHOBKA IO OIPEAEICHHIO
K03(h(pHULIEHTa TOBEPXHOCTHOT'O HATSXKESHUS )KUJIKOCTH
10 METOJy OTPBIBA KOJIBIIA.

CocraB: U3MepUTENBHBIN IPHOOP, HAOOP Pa3HOBECOB,
COCYJI C HCCIIeyeMO! JKHIKOCTBIO, INTAaHTCHIMPKYJIb.
JlaGopaTopHast yCTaHOBKa IIO ONIPEACIICHUIO

K03 PHUIIHEHTa TOBEPXHOCTHOTO HATSHKCHUS JKHKOCTH
METOJIOM TTOJIHSTHUS JKUJIKOCTH B KallWIIsIpax.

CocraB: U3MEPHUTENBLHBIH MUKPOCKOII, COCY C BOAOM, /1Ba
KaIUTPA, INTATHB C JepKaTeNIeM.

VYuebHas nadbopatopus 1603 «InekTpruecTBO U
MarHeTH3M»

ITonxmouenue k cetu MHTEpHET.

JlaGopaTopHas ycTaHOBKA MO CHSATHIO BOJbTaMIIEPHON
XapaKTEePUCTHKH AUOIA ¥ TPHOAA U ONIPEICIICHUIO PaOOTHI
BBIXOJIa SJICKTPOHA.

Cocrag: Beimpsmutenu BC-24M, BCA-4K, nuon 511 3C,
TIaHeJNb IS U3y4YeHUs paboThl TPUOJa B CTATHYECKOM U
JUHAMHUYECKOM PEeKUMAaX; HCTOYHUK aHOIHOTO MMUTaHMS C
HanpsikeHueM 10 250B; HCTOYHUK CeTOYHOTO
HanpsokeHus 1o 10B; BakyyMHBIH Tpuo.

JlabopaTopHast yCTaHOBKa [0 N3yYEHUIO DJIEKTPOHHOTO
ocruiorpada.

CocTaB: 3JIeKTPOHHBIN OCIHIILTOTPad), 3BYKOBOM TeHEpaTop
(3I), BompT™eTp (Ha manenwn 317), MOHKAOIIHI
TpaHcdopMarop.

JlabopaTopHas yCTaHOBKA TI0 OIIPEICIICHIIO
FOPU30HTAIILHON COCTAaBIISAIONIEH HHAYKIIMU MATHUTHOTO
noJist 3eMIIu.

CocTaB: TaHT€HC-TAJIbBAHOMETP, aMIIEPMETP, HCTOUHHUK
MIOCTOSIHHOTO TOKa, TIEPEeKIIIoYaTesb, PEoCTar.
JlaGopaTopHas ycTaHOBKA IO M3YYEHUIO MAaTHUTHOTO ITOJIS
KpPYTOBOTO TOKA.

CocTaB: BHINIPSIMUTEINb, PEOCTAT, OaJUTMCTHYECKHUH
rabBaHOMETP, TAHENb IS U3yUSHHUS MATHUTHOTO TTOJIS
KpPYTOBOTO TOKA.

JlabopaTopHast ycTaHOBKA IT0 OIIPECIICHHIO
WHIYKTHBHOCTH KaTYIIKH.

CocTaB: ICTOYHUK ITEpeMEHHOr0 Toka yactoroit 50 I'i;
KaTyIlIKa C MOJABMXHBIM CEPACUHUKOM, aMIIEPMETP,
BOJIETMETP, PEOCTAT, IPOBOJA.

JlabGoparopHas ycTaHOBKA 110 M3y4eHUIO 3akoHa OMa B
LEMsIX NePEMEHHOTO TOKa.

CocraB: KaTylIKka HHAYKTUBHOCTH (IIKOJIbHAS
TpEXCEKIMOHHAs ), 6aTapest KOHIEHCATOPOB, aMIIEPMETP,
BOJIETMET, KITFOY, ICTOYHUK IIEPEMEHHOTO TOKa C
peTyIupyeMbIM HAIPSIKCHHUEM.

JlabopaTopHas ycTaHOBKA IO HCCIICIOBAHHIO 3aTYXAFOIIIX
AJIEKTPOMArHUTHBIX KOJCOaHU B 3aMKHYTOM
KoJie0aTebHOM KOHTYpE.
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HaumeHoBaHUe y4eOHBIX AyTUTOPHUI,
JIa00paTopuii, MacTepCKUX, OMOINOTEK,
CIOPT32710B, MOMeINeHHUI 1151 XPaHEeHHUs U
NPOPUIAKTHIECKOTO 00CTYKUBAHUS Y4eOHOTO
000py10BAHMA U T.IL

OcHaleHHOCTh Y4eOHbIX ayIUTOpPHii, 1adopaTopuii,
MacCTepPCKHX, 0M0JIMO0TEK, CHOPTUBHBIX 32J10B,
MoMelleHMii I XpaHeHUsl U NPOPUIAKTHYECKOTO
00cayKUBAHUS Y4eOHOr0 000Py10BAHMS U T.II.

CocraB: paboyasi maHeJb C 3aMKHYTHIM KOJICOATCIbHBIM
KOHTYPOM, 31eKTpoHHBIN ocimiorpad C1-94, nctoununk
HUMITYJIbCHOTO HANPSKSHUS.

JlabopaTopHas yctaHOBKa 110 M3yueHnI0 MArHUTHOTO
TIOJISL COJICHOUIA.

CocTaB: HCTOYHHUK ITUTaHus, kaccera PIID-04 ¢
COJICHOHM/IOM, TATIUK XOJUIa, HU(PPOBON BOIETMETP.
Josumerp QUARTEX Model RD 8901.

VYuebnas madoparopust 1606 «Ontukay

JlabopaTopHas ycTaHOBKa IO M3Y4eHHUIO 3aKoHa byrepa —
JlambGeprta — bepa.

CoctaB: KOIOpUMETp POTOINECKTPHICCKHHA
KoHIeHTparnoHHbH KOK-2, KIoBeThI, pacTBOPHI
KpacuTeJeH, IBETHBIE CTEKIIA.

JlaGopaTopHast ycTaHOBKA MO OINPEAEICHHIO JJTHHBI
CBETOBOW BOJIHBI C MOMOIIIBI0 OUNPH3MbI DpeHerIsL.
CocraB: MOHOXpOMaTOp, Ounpuzma OpeHens, OKyIIpHbIi
MHUKpPOMET, JINH3A.

JlabopaTopHas yCTaHOBKA TI0 OIIPEICIICHIIO
KOHIICHTPAI[IH PACTBOPEHHOTO BEIIECTBA C TOMOIIBIO
uaTeppepomerpa UTP - 1.

CocraB: MOHOXpOMaTOp, OunpuzMa OpeHenst, OKyIAPHBIi
MHKPOMET], JIHH3A.

JlaGopaTopHas ycTaHOBKA 11O OTIPEIEJICHHIO TIOKa3aTels
NPEJIOMJICHHS BEIIECTBA MPU3MBI IPH TOMOLIH
TOHHOMEpA.

Cocras: ronnomeTp ['-5, npu3ma, HCTOUYHUK CBETA.
JlaGopaTopHast ycTaHOBKA 11O OTIPEIEJICHHIO TIOKa3aTels
MPEJIOMIICHUS BEIIECTBA YKUIKOCTH IIPH TOMOIIN
pedpakromerpa NPD-24.

Cocras: peppakromerp UPD-24, pryTHas namma.
JlabopaTopHast yCTaHOBKA TIO H3YYCHHUIO 3aKOHOB
OCBEIICHHOCTH.

CocTaB: onTHYeCKast CKaMbsl, JIBa “TOUYCUHBIX’’ UCTOYHHKA
CBETa, JIIOKCMETP, HOTOMETP.

JlaGopaTopHasl ycTaHOBKA MO U3YYCHHIO SBJICHHS
MOJISIPU3ALIUH CBETA U ONPE/ICIICHII0 KOHIICHTPAI[N
caxapa B BOJTHOM PacTBOpPE C TIOMOIIBIO CaXxaprMeTpa.
CocraB: HICTOYHUK MOHOXPOMaTHYECKOT'O CBETA, IPU3Ma
Hukouns — nossipuzaTop, aHanusarop, Tpyoka ¢
HCCIeyeMbIM PaCTBOPOM.

JlabopaTopHas ycTaHOBKa I10 IpoBepKe 3akoHa Maittoca,
OTIpeIeTIeHUIO TTOKa3aTesIsl IPEIOMIICHUsI BEIECTBA C
ucronb30BaHueM 3akoHa bproctepa. Cocras: 1azep Tumna
JIT-52-3, ananu3artop, aepkarelib o0pasiia ¢ SKpaHoM, 1Ba
oOpasiia uccieJ0BaHus.

JlaGopaTopHasl ycTaHOBKA MO U3YYECHHIO 3aKOHOB
BHemIHeTo (oTodPdexTa u onpeaeneHuo paboTh BEIX01a
9JISKTPOHOB M3 MaTtepuaia GpoTtokarona. Cocras: reauid-
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HaumeHoBaHUe y4eOHBIX AyTUTOPHUI,
JIa00paTopuii, MacTepCKUX, OMOINOTEK,
CIOPT32710B, MOMeINeHHUI 1151 XPaHEeHHUs U
NPOPUIAKTHIECKOTO 00CTYKUBAHUS Y4eOHOTO
000py10BAHMA U T.IL

OcHaleHHOCTh Y4eOHbIX ayIUTOpPHii, 1adopaTopuii,
MacCTepPCKHX, 0M0JIMO0TEK, CHOPTUBHBIX 32J10B,
MoMelleHMii I XpaHeHUsl U NPOPUIAKTHYECKOTO
00cayKUBAHUS Y4eOHOr0 000Py10BAHMS U T.II.

HEOHOBBIH JIa3ep, NOJIIPU3aTOP-aHAIU3aTOP,
(oTodNIeMeHT, OJI0K MUTaHUs! (POTOIIIEMEHTA.
JlabopaTopHast yCTaHOBKa [0 H3yYCHUIO 3aKOHOB
¢doTomerpun.

CocTaB: OIITHYECKast CKaMbsl, ABa ““TOYEYHBIX”” MCTOYHHMKA
CBETa, JIOKCMETP, (GOTOMETP.

JlabopaTopHas ycTaHOBKA I10 OTIPEICIICHUIO JTMHEHHBIX
pa3MepoB MUKPOOOBEKTOB € TIOMOIIBIO

MHKPOCKOTIA.

CocraB: MHKPOCKOII, OKYJISIPHBIH MHKPOMETp, 00BEKT-
MHKPOMETP.

JlabopaTopHast ycTaHOBKA MO U3YYEHHIO JTMHEHIATHIX
cnekTpoB. CoctaB: MOHOXpoMaTop YM-2, pTyTHas JaMmIia,
BOJIOPOAHASI Ta30pa3psaHas TpyoOKa.

JlabopaTopHast yCTaHOBKA IO ONIPEAETICHUIO ITOKa3aTels
MPEJIOMJICHHS BEIECTBA C TIOMOIIBI0 MUKPOCKOIIA.
CocraB: MHKPOCKOII, CTCKJITHHAS TIACTHHKA C
HAHECCHHBIMU Ha Hee IITPUXaMH, HICTOYHHUK CBETa,
MHKPOMETP.

JlabopaTopHast ycTaHOBKA MO OINPEAEICHHIO JTHHBI
CBETOBOI1 BOJIHBI C TIOMOLIBIO TUPPAKIIMOHHON PEIIETKH.
Cocras: ronnometp ['-5, nudpakumonHas peerka,
HCTOYHHK CBETA.

JlabopaTopHast yCTaHOBKa 10 H3Y4EHHIO 3aKOHOB
BHEIIHETO QoTOdPeKTa.

Cocras: ¢poroanement tTuna CBH-4, nctournk
MIOCTOSTHHOTO HAIPSDKEHNUS, BOJITMETP, MUKpOaMIIepMeTp,
KITIOY.

JlaGopaTopHas ycTaHOBKa [0 U3Y4YEHUIO HHTEp(EpEHIINU
cBeta (kmaccuueckuit onsIT FOHra). Cocras: nasep Tumna
JIT-52-3, sanemenT FOHra, s3KpaH, MULTUMETPOBas Oymara.
JlaGopaTopHast ycTaHOBKA MO U3YYEHHIO SBICHHS
J(paKkuny 1a3epHOTO M3ITyIESHHUS.

Cocrag: mazep tumna JI['-53-2, mudpakunoHHas pemeTka,
9KpaH, JNHEHKa.

JlabopaTopHast yCTaHOBKA 110 ONIPEEICHHIO IT0Ka3aTels
MPEJIOMJIEHHS BEIIECTBA METO0M UHTEP(EPEHIINH
JIA3ePHOTO U3ITYICHUS.

CocraB: Tenuii-HeOHOBBIH JIa3ep, paccenBaroas JIMH3A,
TUIOCKOTIapaljiesibHas INIACTUHKA, U3MEPHUTENbHbIH SKpaH
U U3MEpUTENIbHAS JINHEHKA.

IMoMelenns 1Jisi CAMOCTOSITEJILHOM PadoThI
00yJarommXxcst

OCHaAIIEHHOCTH MOMEIEHHH 1JIS CaMOCTOSITEILHOM
pa6oThI 00yyaommxcst

YuraabHBIH 3271 OMOIMOTEKH:

— KomnbloTepHas TEXHUKA;

— IIOAKJIKYCHHUC K CCTH I/IHTCpHGT.

MarepranbHO-TEXHHUECKOE

obecriedeHre y4eOHOW  JTUCIUTUIMHBI

npu  oOydeHHH

HCIIOJIB30BAHHUEM BJICKTPOHHOT'O 06y‘IeHI/I$I U AUCTAaHIITMOHHBIX 06p330BaTeHBHBIX TEXHOJIOTHIA.
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Heo0xoamnmoe 000pyaoBaHue

IMapameTpsl

TexHuueckue Tpeﬁonamm

[TepconanbHEII KOMITEIOTEP/
HOYTOYK/TIJTaHIIIeT,

Kamepa,

MHKPOQOH,

JVHAMUKH,

JIOCTYII B ceTh MHTEpHET

Be06-0payzep

Bepcus nmporpaMmmMHOTo o0ecCTieUeHHS HE
umke: Chrome 72, Opera 59, Firefox 66, Edge
79, Slanexc.bpaysep 19.3

OHGpaHI/IOHHaH CUCTEMA

Bepcus nporpaMMHOro obecriedeHus He
mmwxe: Windows 7, macOS 10.12 «Sierra»,
Linux

Beb6-xamepa 640x480, 15 xanpos/c
Mukpodon TF000i

JInHAMUKY (KOJIOHKY WJIH | JIFOOBIE

HAYIIHUKH)

Cetb (uHTEpHET)

IMocrosiHHast ckopocTh He Menee 192 kbut/c

TexHosorn4yeckoe
HCITIOJIB30BaAHHUEM
YHUBCPCUTECTA.

9JICMCHTOB

oOecrieueHue
AIEKTPOHHOU

peajii3anun

IPOrpaMMbl  OCYILECTBIISCTCS
UH(POPMALMOHHO-00pa30BaTEIHHON

C

cpebl
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9. YYEBHO-METOJIUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE YYEBHOM JUCIIUILIVHBI/YYEBHOI'O

MOAVYJisd
Anpec caiita 9bC KoauuecTso
Ne Bit n3janun T'on HJIM JJIEKTPOHHOI'0 pecypca IK3EMILIS
} ABTOp(BI) HaumenoBaHue u31aHus (yueOHuK, YII, HN3paTenbcTBO . I
n/n H3IAHUSA (Ganonnsemcs 0711 u30anui 6 OoubanoTeKe
MII u ap.)
971eKMPOHHOM 8UOe) YHupepcurera
10.1 OcHoBHas TUTEpaATypa, B TOM YHCIIE SJIEKTPOHHbBIE H3aHUS
Cagenbes 1.B. Kypc obmieii pusuku. B 3-x T. Y4ebHuk M.: Hayka 2006 91
T.1: Mexanunka. 2007 4
MomnekynspHas puzuka. 2008 2
1986-87 938
1. | Casenbes 1.B. Kypc obmeit puzuku. B 3-x T. YuebHuk M.: Hayxka 2006 1
T.2: DaekTpu4ecTBo. 2007 100
KonebaHust v BOJHBI. 2008 2
BosHoBas onTHKA. 1988 487
2. | Casenbes 1.B. CagenbeB U.B. Kypc obmieit YueOHuk M.: Hayka 1987 408
¢uzukn. B 3-x 1. T.3:
KBanToBas ontuka. AToMHas
¢busuka. duszrka TBEPIOTO
tena. u3rka aTOMHOTO spa
Y JIEMEHTAPHBIX YaCTHIL.
3. | 'Boznkosa ML.A. Ousuka. KoMmnberoTepHbIi VYuebHoe M.: ®I'bOY BO «PTY 2022 5
nab0paTOpHBIN NPAKTHKYM nocooue um. A .H. Koceirnna»
4. | Kupesnos A.IL, Ousnka VYuebHoe M.: UJIEKCA 2012 220
Tanxapwua W.I1. mocoowe
5. CagenbeB 1.B. COOpHUK BOITPOCOB U 33]1a4 110 Y4aeOHuK C-116.: Jlanp 2007 1
o011eit husnke
6. Kupssnos A.IL., Oo61mmas puszrka. COOpHUK YuebHoe M.: KHOPYC 2008 424
Ky®6apes C.1., 3a1ad. nocobue M.: KHOPYC 2012 19
Pasunosa C.M., M.: KHOPYC 2015 5

[Mankapun N.I1
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7. ‘ Casenses 11.B. ‘ «Kypc obmeii pusukn» 1.1-4 YuebnuK M.: KHOPYC 2012 50
10.2 lononHUTENbHAS TUTEPATYPA, B TOM YHCIIE SJIEKTPOHHBIE N3AaHUS
1. Casennes I1.B. CagenreB U.B. Kypc o6meit YuebHOe M.: ACTM 2004 2
¢m3uku. B 5-tn ku. Ka.1: rmocobue M.: ACTM 2005 2
Mexanua. M.: ACTM 2006 6
CII6: Jlanp 2011 3
2. Cageinbes 1.B. Cagenbes U.B. Kypc obmieit YuebHoe M.: ACTM 2005 2
¢usuku. B 5-tu k1. Ku.2: nocodue M.: ACTM 2006 5
DJEeKTPUYECTBO ¥ MATHETH3M. CII6: Jlans 2011 1
3. Cageinbesn 1.B. Cagenbes 1.B. Kypc obmeit YuebHoe M.: Actpenb 2007 4
¢uzuku. B 5-tu ku. Ku.3: nocobue CII6: Jlann 2011 1
MonexkynspHast puzrka u
TEPMOJMHAMHUKA.
4, CagenneB U.B. Cagennen U.B. Kypc o6meit YyebHoe M.: ACT 2008 1
¢usuku. B 5-tu kH. Ku.4: mocooue CII6.: Jlaus 2011 1
Bonnsl. OnTrka.
5. Cagesnbes 1.B. Cagenbes U.B. Kypc obmieit YuebHoe M.: Actpenb 2004 1
¢usuku. B 5-tu k1. Ku.5: nocodue M.: ACT 2007 8
KsanroBas ¢puznka. AToMHas CII6: Jlams 2011 1
¢uznka. Ousznka TBEPJAOTO
tena. @U3KKa aTOMHOTO S1/1pa
Y 3JIEMEHTAPHBIX YaCTHIL.
6. SIBopckwuii B.M., YueOHuK M.: Boicmiast 1mkosa 2002 50
Jletnad AA., «Kypc ¢puszuxm»
10.3 Meromuueckue MaTepruaibl (YKa3aHus, pPEKOMEHIAIUH 110 OCBOCHHUIO JUCIUILIHHEI (Moayiisi) aBTopoB PI'Y nMm. A. H. Kockirnaa)
1. JloGoB B.1., MeToandeckue yKa3aHus K Meroauyeckue M.: MT'YVAT 2014 http://znanium.com/catalog/prod 5
Poze C.B., 71a00paTOPHBIM PabOTaM 110 yKa3zaHHs uct/795750;
[Tankapun W.IT. pazneny "Onruka". JlokanbHask CeTh YHUBEPCUTETA

Yacts 1. 3axoHBI
OCBEIIEHHOCTH U
TeOMETPHUYECKas ONTHKA



http://znanium.com/catalog/product/795750
http://znanium.com/catalog/product/795750
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JIo6oB B.1., MeToandeckue yka3aHus K Meroauueckne | M.: MI'YIT 2014 http://znanium.com/catalog/prod
Pone C.B., nabopaTopHBIM paboTaM 1Mo yKa3aHUs uct/795759;
[ankapun W.I1. paszenty "Onruka”. JlokasbHast CeTh YHUBEPCUTETA
YacTs 2. SIBiacHus
uHTEepPEPSHITNH U TH(DPaAKITHH
cBeTa
Jlo6oB B.1., Meromuveckne ykazaHUs K Metomnaeckne | M.: MI'YIT 2014 http://znanium.com/catalog/prod
Poze C.B., 71a00paTOPHBIM PabOTaM IO yKa3zaHHs uct/795758;
[ankapun W.I1. paspeny "Onrnka”. JlokasbHas CeTh YHUBEPCUTETA
Yacts 3. SBnenus aucnepcun
U [TOJISIPU3AIHH CBETA
JIo6oB B.1., Metoanueckne yka3aHUs K Meroauueckne | M.: MI'YT 2014 http://znanium.com/catalog/prod
Poze C.B., 71a00paTOPHBIM PabOTaM IO yKa3zaHus uct/795755;
[ankapun W.I1. paspeny "Onrnka”. JlokasbHast CeTh YHUBEPCUTETA

Yactb 4. OcHOBBI KBAHTOBOM
ONTUKH M CHIEKTPOCKOMUHU



http://znanium.com/catalog/product/795759
http://znanium.com/catalog/product/795759
http://znanium.com/catalog/product/795758
http://znanium.com/catalog/product/795758
http://znanium.com/catalog/product/795755
http://znanium.com/catalog/product/795755
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10. HHP®OPMAIMOHHOE OBECIHHEYEHHMWE YYEBHOI'O TIPOLECCA

11.1 Pecypchbl 3meKTpoHHOW OuOIMOTEKH, WHGOPMALMOHHO-CIIPABOYHBIE CHCTEMBI H
npodeccroHaIbHbIe 0a3bl JAHHBIX:

Hupopmayus 06 ucnonvzyemvix pecypcax cocmagisemcs 8 coomeemcemsuu ¢ Ipunoscenuem 3 x
Oll0I1 BO.

Ne DJeKTPOHHBIEC Y4eOHbIEC H3/IaHHs, SIIEKTPOHHBIE 00Pa30BaTEIbHBIE PECYPCHI
1. OBC «Jlanby http://www.e.lanbook.com/
2 «Znanium.com» Hay4HO-u3aaTenbcKoro nentpa « Mudpa-M» http://znanium.com/
3. Onekrponnbie n3nanus «PI'Y um. A.H. Koceirunay na miatgopme 5C «Znanium.com»

http://znanium.com/

[Tpodeccuonanpubie 6a3bl JAHHBIX, THHOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI

1. Hayunas snextponnas 6udnuoreka Elibrary.ru
https://www_.elibrary.ru

2. PhET (Physics Education Technology) - MmoaenupoBanue Gu3HIeCcKUX sBICHUI
https://phet.colorado.edu/

3. Wolfram|Alpha — 6a3a 3HaHuit 1 HAOOP BHIYUCIUTEIHHBIX ATTOPUTMOB
https://www.wolframalpha.com/

4, bubnuoreka nHTEpakTUBHBIX MaTepuaioB 1C:Ypok — MoaenrpoBanue GU3NIECKUX SIBICHAN

https://urok.1c.ru/library/

Ilepeuenv ucnonb3yemozo npoOSPAMMHO20 OOecneueHuss ¢ pPeKgU3UMAaMu NOOMEEPIHCOAIOUUX
doxymenmos cocmaensemcsi 6 coomsemcemeuu ¢ Ipunoscenuem Ne 2 k OIIOII BO.

Neni/n | [IporpamMHoe oGecnieueHue PexkBH3UTHI NOATBEPKAAIOLLETO
aokymenTa/ CBo0OIHO
pacnpocTrpansieMoe

1. Windows 10 Pro, MS Office 2019 KOHTpakT Ne 18-DA-44-19 ot
20.05.2019
2. CorelDRAW Graphics Suite 2018 KOHTpakKT Ne 18-3A-44-19 ot
20.05.2019
3. Adobe Creative Cloud 2018 all Apps KOHTpakT Ne 18-DA-44-19 ot
(Photoshop, Lightroom, Illustrator, InDesign, 20.05.2019
XD, Premiere Pro, Acrobat Pro, Lightroom
Classic, Bridge, Spark, Media Encoder, InCopy,
Story Plus, Muse u nip.)

JIUCT YYETA OBHOBJIEHUM PABOYEHM TIIPOITPAMMBI YUYEBHOM
JTUCHHUIIIIAHBI/MOIYJISI

B pabouyro mporpammy ydeOHOW MMCHHUIUIMHBI BHECEHBI W3MEHEHUs/OOHOBIEHUS U
YTBEPXKACHBI Ha 3acelaHuu Kadeapol:

Ne i roj XapakTep U3MeHeHHIT/00HOBIeHHIT HOMeEp IIPOTOKO0J1A
00HOBJICHHA ¢ YKa3aHHMeM pasjeJia W 1aTa 3aceJaHus
PILJ Kagenpsbl



http://www.e.lanbook.com/
http://znanium.com/
http://znanium.com/
http://www.elibrary.ru/
http://www.wolframalpha.com/

