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1. OBIIUE CBEAEHUSA

YyeOnas qucuumuinHa « DU3KKay U3y4aeTcs BO BTOPOM CEMECTpe.
Kypcogas paborta/KypcoBoii mpoekT —He mpeycCMOTPEH

11. ®opma npomMexyTOYHOUN aTTECTAlUU:
BTOpOIi cemecTp - DK3aMeH
1.2. Mecto yuebHOU nucuuIuinHbl B cTpykType OITOIT

VYueOnas qucnuruinHa «Ou3uka» OTHOCUTCS K 00s13aTebHON YacTH OCHOBHOM MpodeccuoHaIbHON
00pa30BaTeNbHON MPOTrpaMMBI BBICIIIETO OOPa30BAHMSI.
OcHOBOM JUIsI OCBOCHMSI UCUUIUIMHBI SIBJSIIOTCS PE3yJbTaTbl OOydYeHHUs MO MPEAIIeCTBYIOIINM
JTUCHHUTITUHAM:

— Marematuka,

- Beenenue B mpodeccuio;

— BBenenue B TeXHUKY IKCIIEPUMEHTATIBHBIX UCCIIEIOBaHUM.

Pe3synbTatel 00yueHus o yueOHOW JUCIMILTUHE HUCTIONb3YIOTCS MPU U3YUYEHUH CIETYIOIINX
JUCITUTLTUH:

- dusnyeckas XUMHUS,

- DU3NKO-XMMHUYECKHE METO bl AaHAJIN3A;

- [IpukianHas MexaHuKa;

- Xumus U GU3MKa BHICOKOMOJIEKYIISIPHBIX COETMHEHU;

- DIEKTPOTEXHUKA U OCHOBBI AJIEKTPOHUKH;

— OCHOBBI HAYYHBIX UCCIIEAOBAHU,

- [IpousBocTBeHHAs MpakTUKa. TexHoiIorndeckas (poeKTHO-TEXHOIOTHYECKast)
MpaKkTUKa.

- VYyeOnas npakTrka. O3HaKOMHUTEIbHAS PAaKTHKA.

Pesynbrarel OocBO€HMsSI y4eOHOW JUCIHUIUIMHBI B JalbHEWIIEM OyIyT WCIOJIB30BaHbl TMPU
MPOXOXKACHUH Yy4eOHOW M TPOM3BOJICTBEHHON MPAKTUKM M TMOATOTOBKE K TOCYAapCTBEHHOU
UTOTOBOU aTTECTAIIUU.

2. IEJH U ILIAHUPYEMBIE PE3YJIbTATHI OBYUYEHMS 1O
JTUCHUIJIMHE

[ensmu n3yueHus TucUUIINHBI « DU3UKa» SBISIOTCS:

- dbopMupoBaHHE TpEACTaBICHHH O (QU3MUEeCKHX TMpoleccax, MeEToJaX H
3aKOHOMEPHOCTSAX M YMEHHUM pelIaTth MPUKIAIHBIE 33/7aud B chepe XMMUYECKUX TEXHOJOTHUU Ha
OCHOBE 3aKOHOB (DU3UKH;

— ¢bopMUpOBaHHE HaBBIKOB WCIONB30BaHUs 3HAHUN B oOnacTu GU3UKH TIpH
TUTAHUPOBAHUHM W TIPOBEACHUU TEOPETUYECKUX M DKCIEPUMEHTANBHBIX HCCIEAOBaHUN B cdepe
MpoeCCHOHAIBHON JESTEIIHBHOCTH.

- (dhopmupoBaHre y 00ydYarOMIMXCSd KOMIIETCHIIMM, YCTAHOBIICHHBIX 00pa30BaTEeIbHON
nporpammoii B cootBercTBuM ¢ ®I'OC BO 1o nanHON JUCHUTIIMHE.

PesynbraTom o0yueHHs 10 yuyeOHOM TUCIMITIIMHE SBISETCS OBJAJeHHE 00yUJaroMMUCS 3HAHUSAMH,
YMEHHSMH, HaBbIKAMU M OIBITOM JI€ATEIbHOCTH, XapaKTEPU3YIOUIMMH Ipolecc (GOpMUPOBAHUS
KOMIIETEHIIMH U 00eCHeunBaloIUMU JJOCTHXKEHUE TJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHS y4ueOHOM
JUCLATIIINHBI.



2.1.

DopmMupyeMbIE KOMIIETECHIMN, HHAUKATOPBI JOCTUKEHHUS KOMIIETCHIIUH,

COOTHECEHHBIE C INIAaHUPYCMbBIMU pE3yJibTaTaMH O6y‘IeHI/I}I 10 JUCLUIIIINHE.

Koa 1 HamMeHOBaHHe

Koa n HanmMeHOBaHHUe

IInanupyemble pe3yJibTaThbl 00y4eHUs!

HHIUKATOpPA
KOMIIETEeHIINH MO0 TUCHHUTLINHE
TOCTHKEHHUS KOMIETEHIIHH
YK-1 N1-YK-1.5 YMeHHe MoCIIeI0BaTENbHO PEIIaTh 3a1aun

CriocobeH ocyIecTBIsATh
MOUCK, KPUTHUYECKHUHA
aHaIN3 ¥ CHHTE3
nH(popManuy, TPUMEHATH
CUCTEMHBII MOIXO0/ AT
pelIeHus MOCTaBIEHHbBIX
3amaq

ITocnenoBarenbHOE pelieHue
3aj1a4, BEIPA0OTKA KOHKPETHBIX
aJTOPUTMOB M YETKOE
clIeIOBaHueE TUIaHY,
BBICTpauBaHUE KOMOWHAIINH,
MEPEKIIOYCHUE MEXKTY
3a1agyaMu, TIPOCIIC)KUBAHIEC
MIPUYUHHO-CIIC/ICTBEHHBIX
CBSI3€H, CBA3aHHOCTU U
LIEITOCTHOCTHU JIOTHYECKUX

podeCCHOHANBEHON IeATELHOCTH,
BbIpabaTHIBATh KOHKPETHBIC aITOPUTMBI B
chepe XUMHICCKIX U
OomodapManeBTHICCKIX TEXHOJIOTHH Ha
OCHOBE 3HAHWH (PU3UIECKUX
3aKOHOMEPHOCTEH.

onepanun
OIIK-2 NA-OITK-2.1 3HaHNE TEOPETUUECKUX OCHOB (PM3MUECKUX
CniocobeH ncnonb3oBath | [IpuMeHeHUE TEOPETHIECKUX METO/IOB.
MaTeMaTHYeCKue, OCHOB MaTeMaTHYECKHX, Branenne HaBBIKAMU HUCTIONB30BAHUS
¢uznueckue, GU3NKO- (bU3NUECKUX U XUMUYECKUX TEOPETUIECKUX OCHOB (PU3UUECKUX
XHUMUYECKHE, METOOB JUJIsl PELICHUS METO/IOB LTS PELICHUS

XUMHUYECKAE METO/IBI JIJIsI
pemieHust 3a1aq
npodeccuoHaIbHON
JICSITENIbHOCTH

npo(hecCHOHAIBHBIX 3314 B
00J1aCTH XUMHUYECKUX
TEXHOJIOTUH

NJI-OI1K-2.3

Onucanne 0CHOB (PU3NIECKUX
METOJIOB JUISI PELICHUS 3a/1a49 B
obnactu mpodhecCHOHANBHOM
JeSTeIbHOCTH

rpoeccnoHambHBIX 3a/1a4 B 001acTH
XUMHYECKUX U OMO(hapManeBTHIeCKIX
TEXHOJIOTHI

BHa}ICHI/Ie HaBbIKaMH pCUICHHSA 3a1a4 B
o0s1acTu poheCCHOHAIBHOM
JIeSITENIPHOCTH HA OCHOBE TIOHUMAHUS U
onucanus GU3NUECKHUX METOJIOB U
3aKOHOMEpPHOCTEN

3. CTPYKTYPA M COJIEP)KAHUE YUYEBHOM JUCIUILIUHBI

OO611ast TpyA0EMKOCTh y4eOHOM JUCHUIUIMHBI [0 y4eOHOMY IJIaHy COCTaBJISET:

o o4HoH (hopme o0ydeHus 4

3.€. 128 gac.

3.1.

CrpykTypa yu4eOHOUH JUCIUTIINHBI IJIs 00YUYaIOIIUXCS 110 BUJIaM 3aHSTHHA

CTpykTypa H 00beM TUCHUILINHBI

O0BneM TUCHHUIIINHBI
1o ceMecTpaMm

¢opma npomekyTOUHOM

arrecranuu’

KonTakTHas aynutopHas padora, | CamocrosiTeJbHas padoTa

yac o0yuaromierocs, yac
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2 ceMecTp

DK3aMeH

128

36

18

18

24

32

Bcero:

OK3aMeH

128

36

18

18

24

32




3.2. Crpykrypa y4eOHOH JUCIUTUIMHBI I O0yYarOIIUNXCs IO pa3jiesiaM U TeMaM JTUCITUIUTHHBI:
Ilnanupyembie Bujapl yueOHol padoThI
(KOHTpOJIMpYeMBbIe) KonraktHas pa6ora
Pe3syJILTATEL = Buael 1 gopMBI KOHTPOJIBHBIX
OCBOEHHSI: o % 2 = 5 % MepONPUSTHH, 06ec11eqr‘l’Bam1une 1o
Ko/(bI) HaumenoBanue pa3aenos, TeM; o § © 2 3 g 7 5 COBOKYITHOCTH TEeKYIIMH KOHTPOJIb
(hopmupyemoii(bIx) (opma(bl) IPOMEKYTOYHOI ATTECTALMH g 5 & § bt % E § yCIeBaeMoCTH;
KommneTenuuu(ii) u g E £ | §3% E S | £ (OPMBI IPOMEkKYTOUHOT0 KOHTPOJISE
IHITHELIODOH = 25 §‘ g § 5 ; g é ycneBaeMocTu
RocTumerust 2 | £§ |S§5§ &8 | &%
KOMIICTCHIINH
Bropoii cemecTp
YK-1: Pa3nen 1. OcHOBHBIE OHATHA U JOCTUKEHHS COBPEMEHHOI 2 2 - YCTHBIN onpoc Tiepe]] HadaioM
NA-VK-1.5 $uzuxm. nabopatopHoii paboThI;
OIIK-2: Pasznen 2. Onucanue MeXaHMYECKOT0 IBHKEHHUS B 6 4 6 4 - MACEMEHHBIN OTYET 1Mo JabopaTOpHOU
W-OI1K-2.1 Kkiaccnyeckoii mexanuke, CTO u OTO. pabore;
WA-OIIK-2.3 Pazznen 3. OCHOBBI TEOPHH KOJe0AHUI U BOJIH. 2 2 2 2 - IICbMEHHOE TECTHPOBAHUE Ha
MPAKTUYECKUX 3aHSATHUSX.
Paznen 4. OcHOBBI KJIacCH4eCKOl TEPMOAUHAMUKHI U 6 4 4
MOJIEKYJISIPHO-KHHETHYECKOH TEOPHH M CTPOEHHUSI TEMI0BBIX
CBOJCTB BellleCTB.
Pa3znen 5. OCHOBBI JIEKTPOCTATUKH, MATHUTOCTATUKHU U 8 4 4 4
KJIACCHYECKOI 3JIeKTPOIMHAMMKH.
Pa3nen 6. OCHOBBI BOJIHOBOIi ONTHKH. 6 2 4 4
Pa3nen 7. OcHOBBI KBAHTOBOM M siiepHOIl (PU3NKH. 6 2 2 4
YK-1: IK3aMeH OK3aMeH B MMCbMEHHOH QopMme 1o
N/I-YK-1.5 omreram
OIIK-2:
NA-OIIK-2.1
NA-0OI1K-2.3
HNTOI'O 3a BTOpOI cemecTp 36 18 18 24
HNTOI'O 3a Bech epuon 36 18 18 24




3.3.

Kpatkoe conepxanue yaeOHOM TUCITUTITHHBI

Ne i

HaumenoBaHnue pasaesa u
TeMbl AN CIUILIMHbI

Copnep:xanue pa3iesia (TeMbl)

Pa3zmen 1

OCHOBHbBIE NOHATHS U
JAOCTUKEHHMSI COBPeMEeHHOM
usukm.

IMpeamer w3yuenus: ¢usuku. Pomp mocTmkeHWid (U3UKU B
TEXHOJIOTHYECKOM  pa3BUTHM  IMBWiIM3auud. OCHOBHbBIE
HNOHATHA  (U3UKU: MaTepus,  DHEPIHsd,  OBIKCHUE,
B3aUMOJECHUCTBYE, IIPOCTPAHCTBO, BpeMsA. Buael Marepuu:
BEIIECTBO, (u3Mueckoe moie, (u3nyeckuid BakyyM. Bumbl
(GhyHIaMEHTATBEHBIX B3aUMOJICUCTBUII. PasButue
MIpEJICTaBIEHUH O IPOCTPAHCTBE U BPEMEHU. 3aKOH COXPAHEHUS
u npeBpaiueHust 3Hepruu. [Ipobdiemsl coBpeMeHHOH PU3HKH.

Paszgen 2

Onucanne MeXaHHYeCKOro
JBHJKEHHUS B KJIacCHUYECKOM
mexanuke, CTO u OTO

Mexannueckoe IBMKEHHE U €0 OTHOCHUTENBHOCTh. CHCTEMBbI
orcueta. KHHeMaTHMYeCKMe  XapaKTEPUCTHKH  BUKCHHS.
[lepememienne, CKOPOCTh (MTHOBEHHAs, CpPEIHSA), MYTh.
Yckopenue, yCKOpEHHE npu MPSIMOJIMHEHHOM u
KpPUBOJIMHEITHOM ABW)KEHUAX, TAHTCHIMAIBHOE U HOPMAaJIbHOE
yckopeHusi.  KuHemaTmka — BpaliaTenbHOrO  JIBUIKECHMSL.
Bpamenne 1o OKpYXXHOCTH C TOCTOSHHOW CKOPOCTBIO.
IloctynarensHOE W BpalaTeNbHOE ABM)KEHUE TBEPAOTO TeElNa.
VrioBas CKOpOCTb, yIriloBoe ycKopeHrne. OCHOBBI JUHAMHUKH.
WnepunanbHple W HEMHEpUMAJbHBIE CHUCTEMBI OTCYETa.
[Ipunuun otHocutenbHOCcTH [anmunes. 3akoHel HeroToHa.
OcHOBHas 3ajJa4a KIAaCCHYECKOM MEXaHWKH W TpaHHLBI €e
MIPUMEHUMOCTH. JlMHaMHMKa MaTepuallbHOM TOYKH. Macca u
cuna. iMnynbc MaTepraabHON TOUKH M UMIYJIBC CHIIbL. CHIIBI
B MexaHuke. KoHcepBaTWBHBIE WM UCCHUIATHBHBIE CHIIBL
VYopyrocts. 3akon ['yka. Tpenuwe. PaGora u sHeprusl.
[MorenumanbHass mone, paboTa KOHCEPBATHUBHBIX  CHII,
MOTeHIMaNbHas 3Heprus. Knnetnueckasd sHeprus. JMHaMuka
CHUCTEMBl MAaTEpHANBHBIX TOUYEeK. J[MHAMWKa BpalaTeIbHOIO
JIBWKEHUS. MOMEHT CHJI M MOMEHT KOJHYECTBA JIBHKEHHUS.
OcHOBHOE ypaBHEHHE TWHAMHKHU BPaLIaTEIBHOTO JBH)KEHHUS.
3aKOHBI COXpPaHEHHWs HMITyJIbCa, MEXaHWYECKOH JHEPrHH W
MOMEHTa uMIyJbca. OCHOBBI CTaTUKH. 3aKOH BCEMHPHOTO
TAroTeHus.  ['paBUTalMOHHOE  B3aumojuelcTteue. Macca
WHEpTHasl W TpaBHTalMOHHas. HeBecoMocTs M meperpyska.
Hcnonp3oBaHne OOCTHXKEHUH KIIACCMYECKOM MEXaHUKH B
po(heCCHOHAIBHOM AesITeabHOCTH. OnrcaHne MEXaHUIECKOTrO
mewkeHnss B CTO u OTO. Ilpeobpazosanus Jlopenua.
[punnun OTHOCHUTEIILHOCTH OHHIIITENHA. IIpunnun
OKBUBAJIEHTHOCTU.  [IpuHIMI  oOmied  WHBapUAHTHOCTH
npuponubeix 3akoHoB. CrenctBus CTO u OTO. I'panurs
npuMmenumMoctu CTO u OTO.

Paszgen 3

OcHoOBBI TeOpHHU
KO0JIEOaHUI ¥ BOJIH

OCHOBHBIE XapaKTEPUCTHKH KOJIEOATENBHBIX  MPOLECCOB!
aMmIuiTyna  kojeOaHuii, dacTtora KojeOaHWH, Tepuon
koneOanmii.  CBoOomubie  KojieOaHus.  ['apmoHHuYeckue
kosiebanus.  3aryxamome — KoneOaHHA.  BvIHyXIeHHbIe
koneOanus. Pesonanc. ABrokonebanus. Konebanus rpy3a Ha
npyxure. KomeGanmst Qu3nueckoro M MaTeMaTH4eCKOTro
MmasTHUKa. JJoOpOTHOCTH KoneOaTenbHbIX cucTeM. Buasl BoH.
OCHOBHBIE XapaKTEPUCTHKH BOJHOBBIX MpolieccoB. [mHa u
YacTOTa BOJIHBI. Y paBHEHHE TUIOCKOH Oerymiei rapMOHHYECKOM
BOJIHBL. MexaHW4Yeckue BOJIHBL. 3BYK U €ro NpHMEHEHHE.
WudpasByk. YipTpa3zByk. Axycruueckuil adgdexr [omnepa u




ero TpUMEHEeHHe. OJEKTPOMarHWTHbIE BOJHBL BoiHOBOE
ypaBHEHHE.

Paszgen 4

OCHOBBI KJIaCCHYECKOI
TEPMOAUHAMMKH U
MOJIEKYJISIPHO-
KUHETUYEeCKOI TeoOpuu u
CTPOEHUSI TEIIOBBIX
CBOMCTB BellIeCTB.

OcobeHHocTH TemioBoro aBmwxkeHus. [Ipeamer wuzydeHus
KJIACCHUYECKOU TEPMOJUHAMHUKH. OcHOBHBIE
TEPMOJAUHAMUYECKUE NOHATHA. TepMOIUHAMUYECKUE CUCTEMBbI
U TepMOAUMHAMUYECKHE NapaMeTpbl. KonMuecTBO TEIIOTHI
Baytpennss SHEPrus MaKpOCHCTEMBI. Pabora B
TePMOJMHAMHKE U CIIOCOOBI ee BhIUmcIeHus. [lepBoe Hawamo
TEPMOJIMHAMUKH. H3onpoiiecchl. T"azoBbIe 3aKOHBI.
TemoeMkocTh BellecTBa. BTopoe Hayano TepMOAWHAMUKU.
Ourtponusi. TemnoBeie nBuratenu u ux KIIJ. OcHoBHI
MOJIEKYJIIPHO-KUHETUUYECKOW TEOPUU CTPOCHHS M TEIUIOBBIX
cpoiictB BemectBa (MKT). ArperatHeie cOCTOSIHUSI BELIECTBA.
Mojiens uaeaibHOro ra3a. Y paBHEHUS COCTOSHUS UEATbHBIX U
peanbHBIX Ta30B. (CrocoObl BBIUMCIEHHS TEIUIOEMKOCTH
BellecTa. lcnonp3oBaHHWE — AOCTMOKEHUM — KIIAaCCUYECKOH
tepmonuauMakd 1 MKT B nmpodeccroHanbHOM e TeTbHOCTH.
TenmoBoii 6amanc 3emiu. TeHACHINN Pa3BUTHS MaKPOCHCTEM.
['paHuLIbl IPUMEHUMOCTHU KJIACCUYECKON TEPMOIUHAMHUKM.

Pa3zpen 5

OCHOBBI JIEKTPOCTATHKH,
MATrHATOCTATHKH U
KJIacCHYecKoi
3JIEKTPOAUHAMUKH.

ONeKTPOMarHuTHOE B3aUMOJIEHCTBUE. DIEKTPUUECKUE 3apsbl
U UX CBOMCTBa. DnekTpuueckoe mnoje. 3akoH Kynona. 3akoH
COXPAaHEHUsI DJIEKTPUYECKOrO 3apana. OIEKTPOCTATHYECKOE
nosie. HammpsikeHHOCTB 3iIeKTprdecKoro nostsd. CHoBble TMHAN
3JIEKTPUYECKOTO TOJIsl. [puanun CyTepHO3ULIUN
AJNIEKTPUUECKHUX TOJei. PaboTa B 3JIEKTPOCTATHUECKOM IIOJIE.
[ToTeHuman. SKBUMOTEHIUMAIBHBIE TOBEPXHOCTU. CBA3b MEXKIY
HaNpsOKEHHOCTBI0 M MOTEHLHATIOM 3JIEKTPUYECKOro IMOJIS.
[IpoBoAHUKM M JMAJIEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.
OnekTpuyeckas eMKocTh. KOHAEHcaTOphl, MX COCOMHEHUS.
OHeprus EeKTpUIecKoro nois. [1ocTosHHBIN AIIeKTpUYeCKui
ToK. CHJjla TOKa M TJIOTHOCTH TOKA. DJEKTPOJBIDKYIINAS CHUJIA
(BAC). Hcrounwkn mocTosHHOTO Toka. 3akoH Owma Uit
OJIHOPOJHOTO M HEOJHOPOJHOIO y4YacTKOB IENH, AN
3aMKHYyTOW 1enn. 3akoHbl Kupxroda. 3akon [xoyns-Jlenna.
MarauTtHoe Toje, ero XapakTEepUCTHKH U HCTOYHMKU. Cuia
Amnepa. Cumna Jloperma. 3akoH buo-Casapa-Jlamnaca.
Teopuma O LMPKYISUUU BEKTOPA MATrHUTHOM HMHIYKIUU.
3aKOHBI  BJIEKTPOMAarHeTHU3Ma. 3aKoH 3JEKTPOMarHUTHON
WHIYKLUU. CaMOuHIYKIUS. OCHOBEI KJIACCUYECKOH
9JIEKTpOIMHAMHUKN  MakcBenna. YpaBHeHMa MakcBesua.
ONeKTpOMarHuTHele KoyiebaHus W BOJHBL IlepeMeHHBIN
9NEeKTpUUeCcKHi TOK. [1oJTHOE COPOTUBIIEHNE B 3JEKTPUIECKUX
nensax. 3akoH Oma s HEpeMEHHBIX TOKa M HaNpsDKEHUS.
[MIxana 3JIEKTPOMATrHUTHBIX BOJIH. [IpumeHeHue
JNEKTPUYECKOTO0 TOKa W JJIEKTPOMAarHUTHBIX TIONeH B
po(heCCHOHATIBHOMN IEATEIIbHOCTH.

Pa3pnen 6

OcHOBBI BOJTHOBOM
OIITHKH,

PasBuTue mnpezncrasineHuii o npupoae cBera. BosHOBBIE U
KOPIYCKYJIApHBIE MPECTaBICHUs 0 cBeTe. BonHoBas onrtuka.
DJIEKTPOMArHUTHOE M3IydYeHHWE ONTHYECKOTOo JIHala3oHa.
OtpaxkeHnue, TmpenoMiIeHue, WHTephEepeHys, Iuppakius,
JIUCTIepCHUsl U MoJspu3anusl cBeTa. I'eoMeTpuueckasl onTuka —
MpeAeNbHbIN clydyail BOJIHOBOM ONTUKU. [7a3 — omruueckas
cucreMa. MUKpOCKOTIUST ©  Teneckomwsi. Paspermarormas
CIIOCOOHOCTh ONTHYECKUX MPUOOPOB M maza. CreKTpaabHbIe
npubopel.  Jludpakimonnass  pemierka.  DHepPreTHYECKHe




XapaKTCPUCTUKU  CBETOBBIX IIOTOKOB: IIOTOK CBE€TOBOTO
H3JIYUCHHUA U INIOTHOCTH IMOTOKA.

Paznmen 7 OcHOBBI KBAHTOBOM U KBanToBplli XapakTep MPUPOAHBIX MPOILIECCOB. 3aKOHBI
si1epHOil pu3nKm. TEIJIOBOro M3nydenus. [ unotesa [Inanka o KBaHTaxX U3ITy4EHUS
u noromeHus. CreKTp U3mydeHus] aOCOMIOTHO YEPHOTO Tela.
®opmyna [Inanka. Uzmydenne Conana. MICTOYHUKH TETIIIOBOTO
U3Iy4eHUs] M WX HCIOJIb30BaHUE B MPOQECCUOHATHLHON
nestenbHOCTH. PoTOdd ekt m 3ddekt Kommnrona. Momenun
atomoB. OCHOBBI KBaHTOBOW MeXaHWKH. KoHmenmus

KOPITYyCKYJIIPHO-BOIHOBOTO Jyanusma IIpunnun
HEOMpeIeICHHOCTEH. [Ipunun JIOTIOTHUTEIBHOCTH.
YpaBHeHue [IIpeaunrepa. Cxema 3JIEKTPOHHBIX

SHEPreTUYECKUX YPOBHEH aTOMOB M MOJIEKYJ] M TEPEXO0J0B
Mexnay Humu. CTtpoeHue aToMHOro sijpa. CBoicTBa AJEpHBIX
cun. CwibHOE SIEepHOE B3aWMOJEHCTBHE. DHEPTUS CBS3H
aToMHOro siapa. fnepueie peakuuu. IlomyueHue sHepruu B
SIepHBIX Tponeccax. PaanoakTtuBHOCTh. Buubel pamunaiuu.
3akoH  pamuMoakTHBHOTO  pacrmamga. Crmaboe — simepHOe
B3aUMOJICUCTBHUE. BzaumopneiictBue PaAOaKTUBHBIX
M3IIy4eHUM ¢ BellecTBOM. MOHM3UpYIOIIME U3JIy4EHUS.
Jo3umeTpuss uoHM3Upylowmero wusinydeHus. llorjomienHas,
9KCHO3ULOHHAS ¥ SKBUBAJICHTHAs 103bl. PanuannonHeiil GoH.
3ammTa OT HOHU3UPYIOUIETO H3ITYyYEHHSL.

3.4. Opranuzaius caMOCTOATEIbHONU PabOThl 00yYaIOLTUXCS

CaMocTtosiTenbHasi paboTa cTyleHTa — oOs3aTenbHas 4acThb 00pa3oBaTENBLHOrO MpoIlecca,
HaIpaBJICHHAs HA Pa3BUTHE TOTOBHOCTH K MPOPECCHOHATHPHOMY U TMIHOCTHOMY CaMO0OOpa30BaHUIO,
Ha MPOEKTUPOBAHUE AANbHEHIIEr0 00pa30BaTEIBHOIO MapIIpyTa U NPOPECCUOHAIBHON Kapbhephl.

CamocrosiTenpHast paboTta 00yJaronuxcs Mo JUCIHUIUITMHE OpraHu30BaHa KaKk COBOKYITHOCTh
ayIMTOPHBIX U BHEAYJUTOPHBIX 3aHATUA U padoT, 00eCmeYHBAIONINX YCIEIIHOE OCBOCHUE
JUACITUIIIHHEL.

AynutopHas camocCTOsITellbHas padoTa OOydYaroImIUXCs MO AWCUUIIIMHE BBITIONHSETCS Ha
YY4eOHBIX 3aHATUSAX I10J PYKOBOJCTBOM TIpEroaBaTelii W IO €ro 3aJaHuio. AyIAUTOpHAS
camocTosTeNnbHas paboTa 00y4armuxcst BXOJUT B 001uii 00beM BPEMEHH, OTBEACHHOTO YYeOHBIM
MJIaHOM Ha ayJUTOPHYIO paboTy, ¥ pEerIaMeHTHUPYETCSl paClIuCaHUEM YUeOHBIX 3aHATHMN.

BueayautopHas camoctosiTenbHas paboTa o0ydaronuxcs — IaHupyeMas yaeOHasi, HayqHO-
HCCIIeI0BaTENbCKasl, MPAKTUYECKas padoTa 00yUYaromuXCsl, BEITIOJHIEMAasi BO BHEAYIUTOPHOE BPEMsI
Mo 33JaHUI0 U TIPU METOJAMYECKOM PYKOBOJCTBE MperojaBareis, HO 0€3 ero HemocpeaCTBEHHOTO
yYacTHsl; paclucaHueM yUeOHBIX 3aHATHI OHA HE PETIIAMEHTHPYETCS.

BueayautopHas camocTosiTenbHast paboTa 00y4aronuxcsi BKIOYaeT B ceOsl:

- MOATOTOBKY K JICKIUSM, MPAKTUYECKUM U TAOOPATOPHBIM 3aHSATHUSM, DK3aMEHY;

- M3Yy4eHHE YIeOHBIX H YI4eOHO-METOINYECKUX PEKOMEH IAINH;

- M3Y4YCHHE TEOPETUYECKOr0 M MPAKTUYECKOrOo MaTepuaia 1O PEKOMEHIOBAHHBIM
HCTOYHUKAM;

- MOJITOTOBKY K BBITIOJTHEHHIO JIAOOPATOPHBIX padOT M OTYECTOB IO HUM;

- MOJITOTOBKY K TPOMEXKYTOYHOM aTTECTAIlMH B TCUCHHE CEMECTPA.

CaMocTtosiTenbHasi paboTa OOy4aromMXCS C ydacTHeM IMpernojaBatens B (opme HHON
KOHTaKkTHOM paloThl MpeaycMaTpuBaeT TpPYNIOBYIO U (WIM) HWHAMBUIyalbHYIO paboTy c
00y4JarmMHUCs U BKITIOYAeT B ceOsl:

- MPOBEJICHUE WHANBUAYATbHBIX H TPYTIIOBBIX KOHCYIBTAIUN 110 OTACTHHBIM pa3/ienam
JTUACITUIUIHHEI,

- MPOBEACHUE KOHCYJIbTAIUN Mepe] IK3aMEHOM.
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3.5. IlpuMeHeHHE 3IEKTPOHHOTO OOY4YEHHMs, JUCTAHLHUOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUN

[Tpu peanuzanuu nporpaMMbl Y4eOHOU TUCITUTUTMHBI BO3MOXKHO MTPUMEHEHHE JICKTPOHHOTO
00yuenus (30) u AUCTAHIIMOHHBIX 0Opa3oBaTeabHbIX TexHomorui (JOT).

Peanu3arust nporpaMMbl y4eOHOUM TUCHUTUTHHBI C IPUMEHEHUEM JIEKTPOHHOTO O0yUYeHUS U
JTUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUN PErIaMeHTHUPYETCs AEHCTBYIOIMMU JTOKAIbHBIMU
aKTaMU YHUBEPCUTETA.

[IpumeHsroTCs caeayoume pa3HOBUAHOCTH pealli3alliy IPOrpaMMBI ¢ UcTioyib3oBanueM D0
u J10T:

HCIOJIb30BAHUE TR B AT s, e BKJIIOUEHHE B YUeOHBIT
90 u 10T npoiecc

CMmermanHoe Jlexryn 36 B cooTBercTBHH C

o0Oydenune pacmircaHnueM YIeOHBIX
3aHATUH

Cwmemannoe JlaGoparopHbie 3aHATHS 18 B cooTBetrcTBUU C

o0OydeHune pacmrcaHueM YIeOHBIX
3aHATUI

Cwmemannoe [IpakTuueckue 3aHATHSL 18 B cooTBetrcTBUU C

o0OydeHune pacmircaHnueM YIeOHBIX
3aHATUI

B anexTpoHHY0 00pa3oBaTeNbHYIO Cpeay, MO HEOOXOAMMOCTH, MOTYT OBITh MEPEHECEHBI
OTJCNIbHBIC BUJIbI YUCOHOH JICATEIIEHOCTH.
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4. PE3YJIBTATBI OBYUYEHMUA 110 JUCHUIIVIMHE/MOAYJIIO, KPUTEPUU OUEHKHN YPOBHS
CO®OPMUPOBAHHOCTH KOMIIETEHIIUI, CACTEMA 1 IIIKAJIA OIIEHUBAHUA

4.1. CooTHeceHue IIaHUPYEMBIX Pe3yIbTaTOB 00YUYEHUS C YPOBHIMU CHOPMHUPOBAHHOCTH KOMITETEHIUU(11).
YpoBHu HTorosoe OneHka B
copMHUpPOBAHHOCTH KOJIMY€eCTBO NATHOANILHOU HOKaai‘Tm" YPOBH: ccl)Ole/IPOBaE[HOCTI/l N
KOMHeTeHIII/II/I('ﬁ) 63JIJ’[OB cHcTeMe YHHUBEPCAJIBbHOU U oﬁmenpotbeccnonam,non KOMIIETCHIIUH
B 100-6anabHOM 10 pe3yJibTaTaM VK-1:
cucreme TeKyuiei u UJI-VK-1.5
10 pe3yJbTaTamMm NPOMEKYTOUHOM OIIK-2:
Tekymeii n aTTecTalnu WJI-OITK-2.1
MPOMEKYTOYHOU I/II['OHK-ZB
aTTecTaluu
BBICOKUU 85 -100 OTJINYHO OO0yyaromuiics:
- ICUEPIIBIBAIOIIE U JIOTHYECKHU CTPOIHO M3NaraeT yuyeOHbIH MaTepuall, yMEeT CBSI3bIBAaTh TEOPHUIO C
MIPAKTUKOM, CIIPABISETCA C pelIeHneM 3a7ad poeCCHOHATFHON HATPAaBIEHHOCTH BEICOKOTO YPOBHS
CJIOKHOCTH, TPABHIIFHO 000CHOBBIBAET MIPHUHSATHIC PEIICHISL.
MOBBIIICHHBIH 65— 84 XOPOIIIO OO0yyarouiics:
- JOCTaTOYHO MOAPOOHO, TPaMOTHO | IO CYIIECTBY M3JaraeT U3y4eHHBIH MaTepua, IPUBOAUT H
PacKpbhIBaET B TE3UCHOM (popMe OCHOBHBIC IOHATHSL.
0a30BbIi 41 - 64 YAOBIETBOPUTEIHHO OOyuaromuics:
- IGMOHCTPHUPYET TEOPETUUECKUE 3HAHUSI OCHOBHOTO Y4eOHOTO MaTepHaia JUCIUILTHHEI B 00beMe,
HeoOxoauMoM s nanbHelnero ocsoennst OITOIT.
HU3KHA 0-40 HEYJOBJIECTBOPUTEIbHO | OOydaromuiics:

— HACMOHCTPUPYCT (I)parMeHTapHHe 3HAaHHA TCOPECTUYCCKOI'O U MPAKTHUICCKOr0 MaTepuralia, 10I1yCKacT
rpy61)1e OIINOKH ITPpU €0 U3JI0KCHHHU Ha 3aHATUAX U B X0€ HpOMe)KYTO‘IHOI\/'I aTTCCTalluH.
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5. OIIEHOYHBIE CPEJCTBA JIJISI TEKYIIEIO KOHTPOJISA YCIIEBAEMOCTH Y ITIPOMEKYTOYHOM ATTECTAIIMA,
BKJ/IIOYASA CAMOCTOATEJIBHYIO PABOTY OBYYAIOIIUXCA

[Ipu mpoBeneHNN KOHTPOJISI CAaMOCTOSITETFHOW pabOThl 00YYaAIOUINXCS, TEKYIIEro KOHTPOIS W MPOMEXYTOYHON aTTeCTalluu Mo y4eOHOoU mucruminHe «Duznka»

MpoBepsieTCsS YPOBEHb CHOPMUPOBAHHOCTH Y OOYYAIOMINXCS KOMITETCHIIUH W 3aINIAaHMPOBAHHBIX PE3yJIbTATOB OOYUYEHUS MO JAMCIUILIHHE, YKAa3aHHBIX B pasjerne 2
HACTOSIICH MPOTrpaMMBI.

5.1. @opMBI TEKYIEr0 KOHTPOJSA yCIEBAEMOCTH, IPUMEPHI TUIOBBIX 3aaHUMN:

Ne @opMbl TEKYLIIETO KOHTPOJIsI IIpuMepbl THIOBBIX 3aIAHMI
1. YcTHBIH OIpoc mepe HayaaoM CdopmynupoBats 11eNb U 337249 JIA0OPATOPHOI paboThI.
mabopaTopHOH paboTHI. YkazaTh CMBICTT OCHOBHBIX (DOPMYJI, UCTIOTB3yEMBIX B JIA0OpaTOpHOil paboTe.

CdopMyarpoBaTh 0KUIaCMbIE PE3YJIbTAThI JIA0OPATOPHOH paOOTHI.
CdopmyarpoBaTh OCHOBHBIC ITPaBHJIa M MEPhl 0€30MTACHOCTH NPH BBITIOJHCHHH PaOOTHI.

2. [TucemenHBIH OTYET 10 TabopaTOpHOU [locne BeIMONHEHUS TAOOPAaTOPHOW PaOOTHI OOYUAFOIIMNCS IMPENCTABISAECT OTYET MO BBIMOJHEHHOW paboTe B
pabore. COOTBETCTBHHU C METOAMYECKUMH PEKOMEHIALIUSIMH ITPEHOAaBATEIS.
[Mpumep. Otuet no nadboparopHoii padote «3akon ['yka» (https://phet.colorado.edu/sims/html/hookes-
law/latest/hookes-law_ru.html)
[{esb: M3yueHne 3aBUCUMOCTEN XapaKTEPUCTUK IIPYKUH.
Teopernueckas yacTb
Cuna, BO3HUKAIOIIAS B TEJIE B Pe3yNbTaTe ero aedopMaiuy u CTpeMsIascs BEpHYTh TeJO0 B UCXOAHOE
MOJIOKEHUE, HAa3bIBACTCs CUIION yrpyrocTu. Cuiia yrpyrocTy BOSHHKAET TOJIBKO MPH AehOpMaIiiu Tel.
Ecnu ucuesaer nedopmanius Tena, To ucuesaeT u cuiia yrnpyroctu. Jleopmariuu ObIBatOT pa3HbIX BUOB:
pacCTsKEHUs, CKATHs, CABUTA, U3THOA U KPYUCHHUSI.
3anuceiBaeTcs 3aK0H ['yka crneayromum o0pa3om:

Fynp=kX,
rae X — yJJIMHEeHue Tena (M3MEHEHUE €ro JJIUHbI),
k — ko3 dummeHT MponopIHOHATEHOCTH, KOTOPBIN Ha3bIBACTCS KECTKOCTHIO.
JKéctrocTh Tena 3aBUCUT OT GOPMBI U Pa3MEPOB, a TAK)KE OT MaTepuana, U3 KOTOPOro OHO
HW3TOTOBIICHO.
3akoH ['yka cripaBesTuB TONBKO AJIsL YIIPYTOi TedopMaruu.



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 mnn

DopMBbl TEKYLIET0 KOHTPOJISI

IIpuMepbl TUIIOBBIX 3aIaHUT

OmbiT Nol

[lenp: M3yueHue 3aBHUCHMOCTEH CMEIICHHS MPYKUHBI OTHOCHUTEIHHO TOJIOKEHUS PABHOBECHUS OT
MPUJIOKEHHOM CUJIBI U OT KO3 GUIIUEHTA KECTKOCTH MPY>KUHBI:

a) CMEIICHHUS TPY>KUHBI OTHOCUTEIILHO TIOJIOKEHHUSI PABHOBECHS OT MPUJIOKEHHOW CHIIBI TIPU 3aIaHHOM
KO3 (HUIIMEHTE )KECTKOCTH (COTIIACHO BapHUAHTY );

0) cMelIeHus IPYKUHBI OTHOCUTEIHHO MOJI0XKEHHS paBHOBECHS OT K0d(h(PHUILIMEHTa KECTKOCTU MPY>KUHBI
IIPU 33/1aHHOM 3HAYE€HUU TPUITIOKEHHOM CUJIBI (COrJIACHO BApUAHTY).

Ne Bapuanta | KoadduumeHT xecTKocTH [Ipunoxennas
dUO npy>xunsl (H/m) cuia (H)
Tepemok A.U. 1 100 -95

& Mpunokenxaa cuna EEp

& Cuna ynpyrocTu -)p |
™ Cumewenne -

& Monokexue pasHoBecuA |

& BeausuHe!

Mo« =
<

0,005 m

Kosgpupent sectoema npysos 101 Q00 HAm MprvnoxeHHaA cvna 1 95 H
100 500 1000 -100 0 100

O g @ gl

3akoH Nyka

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 mnn

@opMBbI TEKYIIEr0 KOHTPOJIS

IIpuMepsbl THUIIOBBIX 3aJaHUI

100,00
80,00
60,00
40,00
20,00

0,00
0,00

5| 026 25,85 99,0
6 | 0,30 30,59 | 101,3
71 034 3507 | 1022
8 | 038 38,63 | 100,6
9 | 043 43,85 | 103,2
10| 0,47 48,22 | 103,5
F H
...... .
P
..’_....o
o ®
.o
-
0,20 0,40 0,60 0,80 1,00

X, M

BriBogsl: CornacHo 3akony ['yka cumna ynpyroctu aeOpMHUPOBAHHOW MPYKUHBI MPOMOPIIMOHAIBHA

CMCIICHHUTIO OTHOCHUTCIIBHO

ITOJIOXKCHUA

paBHoBecusi  |F|=kx.  Koadduunent

MPOMOPLUOHAIBHOCTH, COIJIACHO IOJyYE€HHBIM JaHHBIM, COOTBETCTBYET KO3(h(UIIHMEHTY

YIPYTOCTH NMPY>KUHBI.

No X, M K, H/™m 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




13

Ne mnn

@opMBbI TEKYIIEr0 KOHTPOJIS

IIpuMepsbl THIIOBBIX 3aJaHMI

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
k
°
°
°
-1,0 -0,8 -0,6 -0,4 -0,2

1200,0

@000,0

@® 800,0

600,0

400,0

200,0

0,0
0,0

X, M

BoiBonbl: [Ipu nocTostHCTBE MPUIIOKEHHON CHIIBI K MPYKUHE 3aBUCUMOCTh KOA(PGUIIMEHTa YIPYTOCTH
OT CMEILEHHS OTHOCUTENBHO IOJIOKEHUs PAaBHOBECHUs, COTIIACHO IOJYyYEHHOU 3aBUCUMOCTH,
ABJIIETCS 0OPATHOM, UTO COOTBETCTBYET TEOPETUUECKOM 3aBUCHMOCTH, MOJTYYEHHON U3 3aKOHA

I'yka: k=F/x.

OmbiT No2
Xox paboThl:

[Toctpouth TpaduKk 3aBUCUMOCTH CHUJIBI YIPYTOCTH, BO3HUKAIOIIEH B HIKHEH MNpYyKUHE,

oT

KOB(I)(I)I/IL[I/ICHTa KECTKOCTHU BerHef/'I IPYKUHBI TIPU 3aJaHHBIX 3HAYCHUAX HpHJ’IO)KCHHOﬁ CHJIBI U
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Ne mnn

DopMBbl TEKYLIET0 KOHTPOJISI

IIpuMepbl TUIIOBBIX 3aIaHUT

ko3 uImenTa )xeCTKOCTH HIKHEH TPYKUHBI (COorjacHO BapuaHTy). OOBsICHUTD MOTYYCHHBIA IpauK C

noMouIpko 3akoHa ['yka.

Ne Bapuanta | KoadduuueHT xecTkocTH

[IpunosxxenHas cuia

0)%(0) HkHed npyxunbl (H/m) | (H)
Tepemok A.U. 1 200 95
T13H
——— 95 H & MpunowenHan cuna EEp
— ™ Cuna ynpyroctn
i O Cymwa mmp
EEEBEEE

YYNINVVN.

[ BepxHaa npyxena: 500 Him
200 400 B00

£l | )
HusHaa npysiHa: 200 Him @
200 400 600 \

3akoH Nyka

® KomnoHsHTEl J’

=)
| =

:| ™ Cwelenne —>

(& Moncxenre paBHOBECHA |

W Benuumunel

| I
0118 m

[MpMUNoMEeHHAR cuna 95 H

-100 o 100

K, H/m
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 mnn

@opMBbI TEKYIIEr0 KOHTPOJIS

IIpuMepsl THIIOBBIX 3aJaHUI

8 25,30 550
9 23,70 600

k

700

600 °

500 °

400 ®

300 °

200 °
100

0

0,00 10,00 20,00 30,00 40,00 50,00
F,H

BeiBoapl: [Ipu MOCTOSHCTBE NPUIIOKEHHOM CHUJIBI K CHCTEME IPY’KUH, COCIMHEHHBIX IapaljiesIbHO,
CyMMa CHJI yNPYTOCTH, BO3HHMKAIOIIUX B PE3YyJbTaTe€ PACTSHKEHUs NPYKUH COOTBETCTBYET
MPWIOKEHHOU cuite. MI3MeHeHne KoappuimeHTa )KeCTKOCTH BEpXHEN MPYKUHBI IPUBOJUT K
YBEIIMUEHUIO BEJIMYMHBI CHJIBI YINPYTOCTHM BEPXHEH MPYXKUHBI, U, COOTBETCTBEHHO,
YMEHBIIAETCS 3HAYEHHUE CUJIbl YIIPYTOCTH HUKHEH MPY>KUHBL.

OmnbIT Ne 3
Xon paboThI:
[TocTpouts rpadguk 3aBUCUMOCTH MOTEHIIMATBHON SHEPTUU MPYKUHBI OT €€ KOI(PPUIIMEHTA )KECTKOCTH
npu (UKCUPOBAHHOM CMEIIEHUHU (COTJIAaCHO BapHaHTy). OOBACHUTH NMOJIYYECHHBIH TpaduK, a TaKxKe
MIpEJICTaBICHHBIN Ha PUCYHKE Ipap UK 3aBUCUMOCTH MMOTEHIIMATLHONW SHEPTUH MPY>KUHBI OT €€ CMEIICHUS
OTHOCHUTEJIBHO MOJIOXKEHHS] PABHOBECHSL.

Ne BapuanTta | Cmemienue (M)

dUO
Tepemok A.N. 1 1
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Ne mnn

DopMBbl TEKYLIET0 KOHTPOJISI

IIpuMepbl TUIIOBBIX 3aIaHUT

MoTEHUMANEHAR 3HEErA )
4 O MMcTorpamma

® Tpadie 3HEprMK

O Tpadhuk cunkl

W MpunoxedHas cuna EEp
 AGRLRR TR e e LS L] W CumeweHie —»

n OTEHUMaNbBHaA FHEQrMA

M Monowenve pasHosecHA

| » CreLeHme

nuuu?unuw
YV VN VNV VIV )O-Di

1.000 m

Koadidmupent wectkoetd npysabel 100 Hiw
100 200 300 400

9 gL |B‘E}'

Cuelwere: 1000 m
1 ] 1
|

3akoH Myka PﬁEr —

125 250
150 300

1
2
3 100 200
4
5
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Ne it DopMBbl TEKYLIET0 KOHTPOJISI IIpuMepsbl THIIOBBIX 3aJaHM
6 175 350
7 200 400
E, XK
250
200 °
°
150 °
°
100 °
°
50 °
0
0 50 100 150 200 250 300 350 400 450
K, H/m
BoiBoapl: [loTeHuuansHas sHeprus 1eopMUPOBAHHOM MPYKUHBI JIMHEHHO 3aBUCUT OT KOd(uimeHTa
JKECTKOCTH IPYKUHBI U OT KBaJIpaTa CMEIIEHUS OT ITOJI0KEHUS pABHOBECHS.
3. [TuceMeHHOE TeCTUpOBaHKE HA 1. AGCOIOTHOMY HYJTIO TEMITepaTyp:

MPAKTUYCCKUX 3aHATUAX.

A. cootBerctByeT Temneparypa 0 K;  Bb. cooTBeTcTBYeT TOUKA HYJIEBOTO JaBIICHHUS;

B. cooTBeTCcTBYET OTpHLIAaTENbHAS TeMIiepaTrypa B rpaaycax Llenbcus; I'. cooTBeTCTBYeT HyJieBasi SHTPOIIHSI.

2. Eciiu BexTOp CKOPOCTH 3apsHKEHHOW YacTHIBI HE MEPIeHAMKYISIPEH W He Mapaljie]ieH BEKTOPY MarHUTHON
WHIYKIHH, TO OHa He OyJeT ABUraThCsl B MATHUTHOM I10Jie (IPUBECTHU TOSICHEHHE):

A. o okpyxHocty;  b. mo mpsimoit;  B. mo cnimpany; T’ yckopeHHO.

3. BepHo, uro:

A. mudpaxiyst — 5TO OTKIOHEHHE BOJIHBI OT MPSIMOJIMHEHHOTO HAIIPABJICHUS PacpOCTPaHEHHSI IPH MTPOXOXKACHUH
OKOJIO TIPETATCTBHS, Pa3Mepbl KOTOPOTO MHOTO OO0JIbIIIE €€ AJTUHBI BOJIHBL;

b. anexkTpoamHaMuyecKasi MOCTOSHHAS paBHA CKOPOCTH CBETA B BAKYYME;
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Ne DopMBbl TEKYLIET0 KOHTPOJISI

IIpuMepbl TUIIOBBIX 3aIaHUT

WHTEHCUBHOCTEH MHTEPPEPUPYIOINX TYUKOB;

A. paBro 3 M/c?. B. paBHo 4 m/c?. B. paBHo 6 m/c?.

B. ot kpacHo# rpanuibl porodrddekra;

B. B MaKCUMyMax PIHTCp(bCpCHLIPIOHHOﬁ KapTUHbI MHTCHCHUBHOCTDH 6OJ'II>IHG, a B MUHUMYMax MCHbBIIC CYMMBbI

I'. uaTepdepeHnrs He Ha0IIOIAeTCsI TP CJIOKEHUH BOJIH OT JBYX HE3aBUCHUMBIX UCTOYHHKOB,
4. Teno nBMXKETCS MPSIMOIMHEWHO, a 3aBUCIMOCTh TIPOHICHHOTO IYTH OT BPEMEHU 3a/1aeTCs ypaBHEHUEM S = A —
Bt + Ct2, rne C =3 m/c?. Yckopenue Tena paBHO (IPUBECTH ITOSCHEHHE):

I'. pano 2C.

5. Benmmumnaa ¢oTOTOKA HACBIIEHUS TTPH BHEITHEM (POTO3(deKTe HE 3aBUCHT:
A. OT IHTCHCUBHOCTH NAJIAIONIETO cBeTa; b. OT paboThl BBEIX0a 00Ty4aeMOro MaTepraa;
I'. OT YaCTOTHI MATAFOUIETO CBETA.

5.2. KpI/ITepI/II/I, IOKaJIbI OOCHUBAHHA TCKYIICI'O KOHTPOJIA YCIICBACMOCTHU !

IMpaBUJIbHBIX PE3YJILTATOB U BHIBOJOB.

HaumeHoBaHue
OII€HOYHOT0 HIxajabl oLeHNBAHUS
cpeactea Kputepun oneHnBaHus
(];zzzggﬁzl:;_ 100-6anapHas [aTubasIbHas
CUCTEMA CHUCTEMa
MeponpHusATH)
YcTHBIH onpoc Tieper OOyJaroIMiics MOJTHO U3NATraeT MaTeprai (OTBEYaeT Ha BOIIPOCHI), IA€T MPABUIIEHOE OOyuaromuiics
HAYaJIoM JJa0OpaTOPHOH | OmpesieNieHne OCHOBHBIX TIOHSTHIL; OOHAPYKUBAET MOHNMAaHHUE MaTepHaia, MOXKeT JIOITyCKaeTCst K
paGOTI)I 000CHOBATHL CBOU CYXXICHWA, IPUMCHUTD 3HAHWS Ha IIPAKTHUKE, 3HACT NTOCIICA0BATCIIbHOCTD BBITIOJIHECHHIO
TIPOBEICHHUSI OITBITOB M I3MEPEHHIA, YCIOBHSI 1 PEXKHUMBI, 00ECIIEUHBAFOIIHE TIOTyYeHUE nabopaTopHOH
TIPAaBWJIBHBIX PE3YJILTATOB M BHIBOJIOB. paboTsl
OO0yJaroruiics BiIaeeT 3HAaHUSAMHU TOJIBKO IO OCHOBHOMY MaTepHalry, HO HE 3HAeT OO6yJarormiics
OTACJIBbHBIX ZICTaJ'Ieﬁ u OCO6€HHOCTCI71, J0IyCKacT HCTOYHOCTU U UCHBITBIBACT JOITyCKacTCA K
3aTpyIHEHUs ¢ (POPMYIIMPOBKOM OIPE/IeIeHNH, 3HAET TOCIIeIOBATEIIEHOCTD IPOBEICHUS BBITTOJTHEHHIO
OIBITOB ¥ U3MEPEHUIA, YCIIOBUS U PEXKIMBI, 00ECTIEUHBAIOIIIE TIOTyYeHNE TPABIIIHHBIX nabopaTopHOH
pEe3YyJIETAaTOB U BBIBOJOB. paboThI
OO6yuarommuiics 00agaeT pparMeHTapHBIMA 3HAHISIMHI MaTepraia, ciado BiIageeT OO6yJaroruiicst
MOHATUHHBIM aINapaToM, HapyIIAeT IMOCJICA0BATEIBHOCTh B U3JI0KEHUH MaTepHaa, JIOITYCKaeTCsI K
JOITYyCKa€T HETOYHOCTHU B OIPEACIICHUN TOHSTHI WA pu Q)opMmepOBKe IpaBuji, U3j1aract BBITIOJIHCHHIO
MaTtepurasl HeroCIe0BaTEIbHO | JIOMYCKAEST OIIMOKK B M3JI0KEHHUHU MTOCIICI0BATEIbHOCTH nabopaTtopHOi
MPOBE/ICHHUSI OTTBITOB M M3MEPEHHIA, YCIOBHIA M PEKUMOB, 00ECTICUMBAIOIIUX TIOTYYCHHUE paboTsl
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HaumeHoBaHue
OLICHOYHOI0
CpeAcTBa
(KOHTPOJILHO-
OLICHOYHOI 0
MepOonpHusATH)

Kpurepumn onieHuBaHus

IIxaabl olleHUBAHUS

100-6ans1pHast
cucremMa

IIaTnéannLHas
cHuCcTEMA

OoOyuarommuiicsi 0OHapyXHUBaeT He3HaHUe OOJIbIIeH YacTH MaTepuaa 1abopaTopHOi
paboTHI, IOITyCKaeT OIMMOKH B (POPMYITHPOBKE OTIPEAEICHHIA, NCKAKAIOIINE X CMBICIL,
0ecropsZIOUHO U HEYBEPEHHO M3JaraeT Matepuail. OTMEUaroTCsl HeZIOCTATKH B MOJTOTOBKE,
KOTOPBIE SIBISTIOTCS CEPbE3HBIM MPETSITCTBUEM K YCIICITHOMY BBITIOJTHEHHIO JIa00paTOpHOH
paboTHI.

OOyuaromuiicst He
JIOITYCKaeTCsI K
BBINOJTHCHHIO
J1abopaTopHOH

padoThI

IInceMeHHEBIH OTUYET IO
nabopaTopHOi paboTe

Pabora BeIONTHEHA TOTHOCTHIO. HeT ommboK B IOTHYECKUX pacCykaeHUsIX. Bo3MoxHO
HaJIM4ue OI[HOI7[ HCTOYHOCTHU WJIK OIIMCKHU, HE HBJ’I)HOHICI‘/'ICSI CJICACTBHUEM HE3HAHUA NN
HENOHMMAaHUs yaeOHoro MaTeprana. OOyJaronuiics ToKa3a MOJHBIA 00heM 3HAHUH,
YMEHUI B OCBOCHHUHU MIPOUJCHHON TEMBI U IPUMEHEHUH €€ Ha MPAKTHUKE.

85% - 100%

5 (3aureHo)

Pabora BEIOTHEHA TTOTHOCTHIO, HO 00OCHOBAHMI IIArOB PENICHUS HETOCTATOTHO.
Homnymena oiHa omuOKa Wi 1Ba-TPU HEJ0UETA.

65% - 84 %

4 (3auyTeHo)

JonyiieHs! 6ojee 0aHOM OMIMOKY WK 00JIee ABYX-TPEX HEJTOUETOR.

41%-64%

3 (3auteno)

PaboTa BeInoHEHA HE MTOTHOCTHIO. JlomyIeHb!I rpyOble OIUOKH.

1% - 40%

PaboTta He BBIIOJIHEHA.

0%

2 (He 3aureHno)

IIuceMennoe
TCCTHpOBaHI/Ie Ha
MPaKTUYECKUX 3aHATUAX

3a BBINIOJTHEHHE KaX/I0I'0 TECTOBOTO 33J[aHKsI UCIIBITYEMOMY BBICTABIISIOTCS OaJUIbI.
MunumansHast OlieHKa B Oamnax 3a omHo 3aganue — 0, MakcuManbHas — 1.
MaxkcrMajbHas OlleHKa B 0ajlIax 3a BEIIONHEHHE BeeX 4-X 3amanuii — 4 (100 %).

85% - 100%

5 (3aureHo)

65% - 84 %

4 (3auteHo)

41%-64%

3 (3autenHo)

Menee 40%

2 (He 3aureHo)

5.3. IIpomexyTouHas aTTecTalus:

®opMa IPOMEeKYTOTHOMI

aTTeCTAallun

TunoBbie KOHTPOJILHBIE 32/IaHUSI U HHbIE MATEPUAJIBI
JJISl IPOBeIeHUs MPOMEKYTOYHOH ATTeCTaliu:

DK3aMeH

BUJIET Ne 1

B NUCbMEHHO# opme no Omsietam | 1. [ToHsiTHEe «TeMIiepaTypay UCIOIb3yETCS:

XAPAKTCPUCTUKU PABHOBCCHLIX MAKPOCUCTEM;

A. AJId XapaKTCPUCTUKHA cpe):[Hef/'I KUHETHYCCKOM OHEPruu TCIjIOBOTO ABMIKCHUSA MOJICKYJ U aTOMOB BCIICCTBA, b. JJIsA
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B. amst XapakTepuUCTUKY KaK COBOKYITHOCTH YaCTHIL BEIECTBA, TAK U JUIS OTMCAHUS OT/ICIBHBIX MOJICKYJ M aTOMOB;
I'. B crarucTHuecKO# (hU3HKE.
2. Kakue ypaBHeHUs MakcBesuia JaroT HH(GOPMAIUIO 00 HCTOYHUKAX JICKTPUICCKOTO MOJIs?

divE =2 - s ot = 2B oL ol
A. ey 5 D=¢geE ot . T or
3. Ha MeTann nagaer MOHOXPOMATHYECKHI CBET. 3aBUCHMOCTh KOJIMYECTBa (POTORIEKTPOHOB N, BBUIETAIOIIMX C IOBEPXHOCTH
METaljia B eﬂI/IHI/IHy BpeMeHI/I, OT UHTCHCUBHOCTHU J Imagarmero CBe€Ta HE COOTBGTCTByeT:
N 2 a

0 >/ A. rpaduky 6; b. rpaduxy B; B. rpaduky r; I rpaduxy a.
4. MakcumallbHOE 3HAaYCHHE WHTEHCHBHOCTH PE3YJBTUPYIOIIEH BOJHBI NMpH HHTEP(EpEHIMH JIBYX MOHOXPOMATHYECKUX
CBETOBBIX BOJIH OJIMHAKOBOW MHTEHCUBHOCTH (TIPUBECTH MOSICHEHUE)!
A. B 2 pa3a npeBOCXOJUT UHTEHCUBHOCTh KaXXJI0M U3 YKa3aHHBIX BOJIH;
b. B 4 pa3a npeBOCXOIUT HUHTEHCUBHOCTh KaXI0N U3 YKa3aHHBIX BOJIH;
B. B 2 pa3a npeBocXouT cyMMy HHTEHCUBHOCTEH yKa3aHHBIX BOJIH;
I'. paBHa cyMMe MHTEHCUBHOCTEH YKa3aHHBIX BOJIH.

BUJIET Ne 2

1. 3aKOH cOXpaHEHHUs] MOMEHTA UMITYJIbCA!

A. crefyeT U3 OCHOBHOI'O YpaBHEHHUS JMHAMHUKH BPALIATEJIbHOTO IBI)KEHHUSI TBEPAOIO Tejla WM CUCTEMbl MAaTEPUAJIbHBIX
TOYEK; b.MMeer cTaTuCTUUECKUN XapaKTep;

B. cBsi3aH ¢ OIHOPOTHOCTHIO BpeMeHH; [ . hopMyHpyeTcs TONBKO sl MAaTepHaIbHOMN TOUKH.

2. TemmepatypHbIil KO3(h(UITUEHT JaBICHUS Ta3a:

A. sBisieTcs Oe3pa3MepHOil BeNnunHOW;  b. 0luHAKOBBIH JIJIs BCEX Ta30B;

B. 3aBucur ot Buza rasa; I'. onmpenensieTca sSKCIIEPUMEHTAIBHO.

3. Vron Mexty TIOCKOCTSMHU MPOIyCKaHUs JBYX MOJsipu3aTopos Obu1 pasen 30°. Ilpu yBenuuenun 5Toro yria B 3 pasa,
MHTEHCHBHOCTD CBETa, MPOLICALIETo Yepe3 00a noispusaropa (IPUBECTH MOSCHEHHUE).

A. He m3menuntcs; b. yBenmuumres;  B. cramer paBhoii 0; . ymensmmTcs B 2 pasa.

4. U3 xakoro ypaBHeHUs MakcBeJlIa CIIEAyeT, 4YTO MAarHUTHOE TI0JIe HE SIBJISICTCS MOTEHIIMATHHBIM?
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A. U3 divB = O:. 5 B=MHH 5 o . T.Us

-~ D
rotH = j+—
or

5.4. Kpurepuu, mKaabl OLEHUBAaHUS IPOMEKYTOUYHOM aTTecTalluy Y4eOHOU JUCIUIUINHBIL:

DopMa IPOMEKYTOYHOM
arTecTaluu

Kpurepum oneHuBanus

IIIxajabl onleHUBaAHUSA

OKx3aMeH
B IUCbMEHHOM (hopme 1o OuieTam

3a BBIMIOJIHCHUE KaXKIOT'0 TECTOBOTO 3aIaHUs HCIIBITYEMOMY BBICTABIISIOTCS
6asutel. MuHMManbpHas olleHKa B Oamiax 3a oaHo 3amanue — 0,
MakcuManbHas — 1. MakcumalibHas olleHKa B 0ajuiax 3a BBIIOJHEHHE BCEX
sagannii — 4 (100 %).

85% - 100%

65% - 84 %

41%-64%

NfWw|lh~|o1

Menee 40%
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5.5. Cucrema OLEHUBAHUS PE3yIbTATOB TEKYLIETO KOHTPOJISI U IPOMEKYTOUHOM

aTTCCTAallhH.

OneHka no JUCLMILIMHE BBICTABISETCS 00yUaroneMycs ¢ y4ETOM pe3yJIbTaTOB TEKYLIEeH 1

HpOMeX(YTOHHOﬁ aTTcCTallu.

®opMa KOHTPOJISI 100-6ananHas cucrema [IaTudaanbHas cucrema
Texymuil KOHTPOJIb:
- MUCbMEHHBIN OTYET 110 J1ab0paTOPHOH 0 - 5 6amioB 2-5
pabore (0 % - 100 %)
- MUCbMEHHOE TeCTUPOBaHHNE Ha 0 - 5 6amoB 2-5
MPAKTHIECKUX 3aHATHIX (0 % - 100 %)
[IpomexyTouHast aTTecTanus: 0 - 100 6ayoB OTIMYHO
9K3aMeH (0% - 100 %) XOpOLIO
HToro 3a cemecTp 0 - 100 6aymnos YAOBJICTBOPUTEIHHO

(0% - 100 %) HEY/IOBJICTBOPHUTEIIHHO

HOJ'Iy‘IeHHHﬁ COBOKyrIHbIﬁ PE3YJIbTAT KOHBEPTUPYCTCA B H}ITI/I68.J'IJ'IBHYIO CUCTCMY OLICHOK B

COOTBETCTBUU C TAOJIULIEN:

100-6anabpHast cucTemMa

NATHOAJIbHAS CHCTEMA

JK3aMeH 3a4yer
85 — 100 6amnos OTJIUYHO
65 — 84 6amtoB XOPOIIIO
41 — 64 6annos YIOBJIETBOPHUTEIHLHO
0 — 40 6amnnos HEYIOBJIETBOPUTEIHHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peamusanus  mporpammsl

npeaycMaTpuBaeT HCIIOJNB30BaHWE B TIpoIecce OOydYSHHS
CIIEYIOIIMX 00pa30BaTeIbHBIX TEXHOIOTHH:
- npoOeMHast JEKIIHs;
- I'pyHIoBbIC U MHAWBUAYAJIbHBIC JUCKYCCUU;
- npenoaaBaHWC AVUCHUILIMHBI HA OCHOBC PE3YJIbTATOB HAYUYHBIX HCCHGHOBaHHﬁ;
- MOKCK M 00paboTka nH(OPMAIIUHY C UCTIOIb30BaHHEM ceTu HTepHeT;
- AUCTAHIIUOHHBIC O6pa3OBaTeHI>HBIC TEXHOJIOI'UH,
- MIPUMEHEHUE IIEKTPOHHOTO O0yUEHUS;
- KOMITBIOTCPHBIC CUMYJIALIUU.
- HCIOJIb30BaHNE Ha JIEKIIMOHHBIX 3aHATHUSIX BUACOMATEPUAIOB U HATJISAHBIX TOCOOHIA.

7. INPAKTUYECKAS IOAT'OTOBKA

[IpakTHyeckast HOArOTOBKA B PaMKax yueOHOH JUCHUIUIMHBI pealu3yeTcs MpH MPOBEACHUN
MPAKTUYECKUX 3aHATHI U 1abopaToOpHBIX paboT, MpelycMaTpUBAIOIINX YyYaCTHE 00yYarOIINXCs
B BBINOJHEHUH OTJIEIBHBIX JJIEMEHTOB PabOT, CBS3aHHBIX ¢ Oyayuied npodeccHoHaIbHOU

JACATCIIBbHOCTBIO.

IIpoBogsTCsl OTHENBbHBIE 3aHATHSA JIEKUUOHHOIO THMA, KOTOPBIE IIPELyCMAaTPUBAIOT
nepefady y4eOHoOM MH(popManuu oOydarolmMMcs, KOTOpas HeoOXoauma Il MOCIeqyOLEro
BBITIOJTHEHUS PAKTUYECKON PabOTHI.
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8. OPT'AHU3ALIIUA OBPA3OBATEJIBHOI'O TPOUHECCA JJIsA JIMIX C
OT'PAHUYEHHBIMU BO3MOKHOCTAMMHU 310POBbs

[Ipu oOy4yeHWUM NHI] C OrPAaHWYCHHBIMH BO3MOXKHOCTSMH 370POBbS W WHBAIHUJIOB
UCIIONIE3YIOTCSL TIOJIXO/BI, CIIOCOOCTBYIOIIHME CO3JaHHMI0 Oe30aphepHOil 00pa3oBaTEILHON CpEIbl:
TexHoJIOTHH TudepeHInan 1 WHAUBUAYAJILHOTO OOydYCHHUS, PUMEHEHHUE COOTBETCTBYIOLIUX
METOJMK 10 pabdoTe ¢ WHBAIHIAMH, WCIOJIH30BAHUE CPEACTB JUCTAHIIMOHHOTO OOIICHUS,
MIPOBE/ICHHUE JOTOJHUTEIBHBIX WHIWBHAYATbHBIX KOHCYJbTAIUHA MO HM3y4aeMbIM TEOPETHYCCKUM
BONIPOCAaM M TPAKTHYECKUM 3aHATUSM, OKa3aHHE MOMOIIM IPH IMOATOTOBKE K MPOMEKYTOUHOMN
aTTeCTaLMU.

[Tpu HEOOXOAMMOCTH pabodyasi mporpamMma JUCIHUIUITMHBI MOXET OBITh alanTUpOBaHA s
obecrieueHust 00pa3oBaTEIBLHOTO MPOIECca JUIAM ¢ OTPAHUYCHHBIMH BO3MOXXHOCTSIMU 37I0POBBS, B
TOM YHUCJIE IS JUCTAHIIMOHHOTO O0YUYCHHSI.

YyeOHBIE W KOHTPOJBHO-U3MEPUTEIbHBIC MaTepUaabl TMPEACTABISIIOTCS B (opmax,
JOCTYIHBIX JIJISl M3yYCHUsSI CTYJCHTAMH C 0COOBIMU 00pa30BaTECIbHBIMH IMOTPEOHOCTSIMHU C YUETOM
HO30JIOTUYECKUX TPy UHBAIUIOB.

JlJIs TIOATOTOBKM K OTBETY Ha JIADOPATOPHOM 3aHSTHH CTYJEHTaM C OTPaHUYCHHBIMH
BO3MOXXHOCTSIMHU 3[IOPOBBSI CpeIHEE BpPEeMsl YBEIUUHBACTCS 110 CPABHEHHUIO CO CPEIHUM BPEMEHEM
MOATOTOBKU OOBIYHOTO CTY/ICHTA.

JJ1s CTYyIEHTOB ¢ MHBAIMIHOCTBIO UM C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 310pOBbsI (hopma
MIPOBEJICHUS TEKYIICH U IPOMEKYTOYHOM aTTECTAMN YCTAHABIMBACTCS C YICTOM HHIUBHTY AITbHBIX
ncuXo(U3NUecKux 0coOeHHOCTEH (YCTHO, MUCHbMEHHO Ha Oymare, MMCbMEHHO Ha KOMIIBIOTEpE, B
¢dopMe TeCTUPOBAHUS U T.I1.).

[IpoMexyTouHas aTTecTalys Mo AUCLUUIIIMHE MOXET MPOBOAUTHCS B HECKOJIBKO 3TAroB B
dopMe pyOEKHOTO KOHTPOJISI IO 3aBEPUICHUIO HM3YYCHHS OTACIBHBIX TEM IUCHUIUTHHEBL. [Ipn
HEOOXOJUMOCTU CTYACHTY MPEAOCTaBISETCS IOMOJHUTEIBHOE BpeMs Ui MOJATOTOBKH OTBETa BO
BpEMsl IIPOMEKYTOYHOU aTTECTAIINH.

Jlis ocyIiecTBICHHs] TPOLEAYp TEKYIIEro KOHTPOJS YCHEeBAaeMOCTH U MPOMEXYTOYHOU
aTTeCTalMi OOYyYalOlIUXCs CO3JAI0TCsA, TPH HEOOXOAUMOCTH, (OHABI OICHOYHBIX CPEACTB,
aJanTUPOBAHHBIE JJIs JTUI] C OTPAHUYEHHBIMHA BO3MOXXHOCTSIMU 3/I0POBbSI M TIO3BOJISIFOIIUE OLIEHUTh
JIOCTIDKCHHE WMHU 3alUIaHUPOBAHHBIX B OCHOBHOW 00pa3oBaTeIbHOM MpOrpaMme pe3ysibTaToB
0o0y4eHHs W YpPOBEHb CPOPMHUPOBAHHOCTH BCEX KOMIIETEHIUH, 3asBIEHHBIX B 00pa3oBaTEIbHOMN
nporpamme.

9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTIJIMHBI

XapakTeprucTUKa MaTepHallbHO-TEXHUYECKOro oOecreyeHus] JAUCHMIUIUHBL  (MOIYJIS)
cocTaBisieTcsi B cooTBeTcTBUHU ¢ TpeboBanusmMu OI'OC BO.

MaTCpI/IaJ'IBHO-TCXHI/I‘-ICCKoe obOecrnieucHue AUCHUIUIMHEL TIPpU O6yLICHI/II/I C UCIIOJB30BAHHEM
TPAaAUIUOHHBIX TEXHOJIOTHI 06yquI/1$[.

HaumeHoBaHUe y4eOHBIX ayAUTOPHH, . .
OcCHaLEHHOCTh Y4eOHBIX ayANTOPHI, JadopaTopuii,

MacTepCKHX, 0M0JIMO0TeK, CHOPTUBHBIX 32J10B,
TOMeLIeHH ISl XpaHeHUsI ¥ NPOPHIaAKTHIECKOTO
00cTy’KMBaHUS y4eOHOr0 000pyA0OBaHHS M T.IN.

JadopaTopuii, MAaCTEPCKUX, ONOIUOTEK,
CIIOPT3aJ10B, MOMeIIeHU 1151 XPAHEHHUS U
NPOPUIAKTHYIECKOr0 00CIy:KMBAHNSA Y4eOHOT 0
000py10BaHUs U T.II.

119071, r. MockBa, Manas Kany:kckas ya., nom 1

Aynuropus A IPOBEICHUS 3aHATHH JIEKIIMOHHOTO Komrmurekt yueOHol Mebenn,

TUIA U IPOMEXYTOUHOH arTrectanuu Ne 1617 TEeXHUYECKUE CpeAcTBa 00yUeHUsI, CIyXKalline s
TIIpe/icTaBIeHUs yueOHON nH(pOopMaIy O0IbIION
ayIUTOPUH:

— HOYTOYK;
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HaumeHoBaHue y4eOHBIX ayAUTOPHI,
JadopaTopuii, MAaCTEpPCKUX, OMOIUOTEK,
CIOPT3aJ10B, IOMeLIeHuii /1 XpaHeHUs H
NPOPUIAKTHYECKOr0 00CIy:KMBAHUS Y4eOHOT 0
000pyA0BaHHS M T.II.

OcHalleHHOCTh YYeOHBIX ayANTOPHii, 1adopaTopuii,
MacTepPCKHX, 0M0JIMO0TEeK, CHOPTUBHBIX 32J10B,
NoMelleHMii VI XpaHeHUsl ¥ NPOPUIAKTHYECKOTO
00cayKUBAHUS Y4eOHOr0 000Py10BAHMS U T.II.

— TIPOEKTOp.

VYuebnast nabopatopust 1617 «MexaHuka u
MOJIEKYJIsipHast PU3UKa»

JlaGopaTopHast ycTaHOBKa MO OIPEICIIEHHIO CKOPOCTH
T10JIeTAa ITYJIH C TOMOIIBI0 KPYTHIBHBIX KoJieOaHUi
0aJUTCTHYECKOTO MasITHHKA.

CocraB: 6aUMCTHYECKUHA KPYTIIIBHBIN MasTHUK PM-09,
(hOTORIIEKTPUIECKUH TaTINK, YHUBEPCAIBHBIN
cexyHnomep PM-14, ctpensioriee yCTpoicTBO, MyiIbKa,
HU3MepUTENbHAs JTUHEKA.

JlabopaTopHast yCcTaHOBKA MO M3Y4YEHHIO 32KOHOB
BpaimeHns Ha MasTHHKe OOepOeka (0e3 yueTa CHITbI
TPEHUs).

CocraB: mastHuk O0epOeKa, MTaHTCHIIUPKYJIb, HAOOp
Ipy30B, U3MEpUTENbHAs JTHHEHKa, CEKyHIOMEp.
JlaGopaTopHasi yCTaHOBKA 110 ONPEAEICHUI0O MOMEHTA
UHEPLIUU TBEPABIX TEJI ¢ IIOMOLIBIO

KPYTHJIBbHBIX KosieOanuii. CocaB: KpyTHIIBHBII MasTHHK C
3JIEKTPOHHBIM OJIOKOM PErHCTpalyy, NapajulesienIe, 2
JIMCKA, ITAaHTCHIUPKYJIb.

JlabopaTopHast ycTaHOBKA MO IIPOBEPKE 3aKOHA
COXPaHEHMSI MEXaHNYECKOH YHEPTHH C TOMOIIBIO
MasiTHUKa Makcsesia.

CocraB: yHUBepcalbHas YCTAaHOBKA JJISI U3YUCHUS
JBIDKCHUS MasiTHUKa MakcBelia, Ha0op MEeTaJUIMUECKHX
HaKJIaJHBIX KOJIEIl.

JlaGopaTopHas yCTaHOBKA 110 U3YYECHUIO 3JIEMEHTapHOU
TEOPHH TMPOCKOIIA U OMPEJICIICHHUIO YTIIOBOH CKOPOCTH
Tnperieccuy ock rupockona. CocTaB: THPOCKOIINYECKast
ycranoBka FPM-10; HaGop rpy30B.

JlabGopaTopHast ycTaHOBKa IO OTPE/ICJICHHIO BSI3KOCTH
skuakoctd MeTosioM Ctokca. CocTaB: CTEKIISIHHBIN
OUJIUHAD, HaIMOJIHEHHBIA TJIIMIEPUHOM, ITAPpUKH,
CEKYHIIOMEp, MUKPOMETD.

JlaGopaTopHasi yCTaHOBKA 110 ONPEICTICHUIO BA3KOCTH
BO3ayXa METOJJOM UCTCUCHUA U3 KalluJuIApa.

CocraB: ycTaHOBKa AJIS ONpeeSICHUs BI3KOCTH BO3IyXa,
CeKyHJI0Mep, 6apoMeTp, TEPMOMETD.

JlaGopaTopHast ycTaHOBKA MO0 MaKCBEIJIOBCKOMY
pacnpesieneHuIo TEPMOIIEKTPOHOB MO0 CKOPOCTSIM.
CocTaB: UCTOYHHK NOCTOSIHHOTO Toka Tuna BYII-2 u
CHUII-1, anexrpoHHas nammna 6119, munnuamnepmerp,
BOJBTMETP.

JlaGopaTopHasi yCTaHOBKA 110 ONPEAETICHUIO OTHOIICHHS
y]leJ'IBHOI\/’I TEIIOEMKOCTH IPH IMOCTOAHHOM HABJICHUU K
yHeHBHOﬁ TEIIOEMKOCTH IIPHU IMOCTOAHHOM o0BbeMeE
metoqoMm Knemana-Jlezopma.

CocraB: CTEKJISIHHBIN OaJUIOH C MAaHOMETPOM, HAcoC,
CEeKyHJIOMep.
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HaumeHoBaHue y4eOHBIX ayAUTOPHI,
JadopaTopuii, MAaCTEpPCKUX, OMOIUOTEK,
CIOPT3aJ10B, IOMeLIeHuii /1 XpaHeHUs H
NPOPUIAKTHYECKOr0 00CIy:KMBAHUS Y4eOHOT 0
000pyA0BaHHS M T.II.

OcHalleHHOCTh YYeOHBIX ayANTOPHii, 1adopaTopuii,
MacTepPCKHX, 0M0JIMO0TEeK, CHOPTUBHBIX 32J10B,
NoMelleHMii VI XpaHeHUsl ¥ NPOPUIAKTHYECKOTO
00cayKUBAHUS Y4eOHOr0 000Py10BAHMS U T.II.

JlabopaTopHasi yCTaHOBKA 110 OIPEICICHHIO
KOA(PHUIMEHTA TOBEPXHOCTHOTO HATSKCHUS )KUIKOCTU
0 METOJY OTPHIBA KOJIBIIA.

CocraB: n3mMepuTeNbHbIi Npudop, Habop Pa3HOBECOB,
COCYJI C HCCIICAYEMOM KUAKOCTHIO, IITAHT CHITUPKYJIb.
JlabopaTopHasi yCTaHOBKA I10 OIIPEICIICHHIO

KO3 PHUIHIEHTa TOBEPXHOCTHOTO HATSHKCHUS )KUIKOCTH
METOJIOM TOIHATHS KUAKOCTH B KaITMIIIIPaX.

CocraB: U3MEpUTENBHBIN MUKPOCKOII, COCYJT C BOAOH, Ba
KaIMIIsIpa, MTATUB C IepKATEIEM.

VYuebHas 1aboparopust 1603 «DeKTpUIECTBO U
MAarHeTusm»

IToaxnrouenue k cetu IHTEpHET.

JlabopatopHasi yCTaHOBKa MO CHATHIO BOJIbTAMIIEPHOM
XapaKTePUCTUKHU AUOJA U TPUOJAA U OTIPEACTICHUIO PadOThI
BBIXO/Ia DJIEKTPOHA.

Cocras: Beimpsamutenu BC-24M, BCA-4K, nuon 511 3C,
TIAHEIb U1 N3y9eHUs paboThl TPHOAA B CTATHIECKOM U
JUHAMAYECKOM PEKUMAaX; ICTOYHUK aHOJIHOTO TTUTAHUS C
HanpsbkeHueM 10 250B; UCTOYHHUK CETOYHOTO
HanpspkeHus 1o 10B; BakyyMHBIH TpHOA.

JlabopatopHasi yCTaHOBKA MO U3YUYEHHUIO JIEKTPOHHOTO
ocuwiorpada.

CocraB: 2JIEKTPOHHBIH ocIyuIorpad, 3ByKOBOH TeHepaTop
(3T), BonbT™eTp (Ha manenu 31), MOHMKAIOIIHIA
TpaHchopmarop.

JlabopaTopHasi yCTaHOBKA I10 OIPECIICHHUIO
TOPH30HTAIBHON COCTABIAIONICH HHAYKIINA MAaTHATHOTO
o151 3eMUITH.

CocraB: TaHTCHC-TaIPBAHOMETP, aMIIEPMETP, HCTOYHUK
MTOCTOSTHHOTO TOKa, TIEPEKITF0YATeIh, PEOCTAT.
JlabopaTopHasi yCTaHOBKA 110 H3YYCHUIO MAarHUTHOTO ITOJIS
KpyTrOBOTO TOKA.

CocTaB: BRIPSMUTEND, PEOCTAT, OAITUCTHUECKUMA
TaJIbBAHOMET], TTAHEJNb I U3YUYSHHsI MAarHUTHOTO TIOJIS
KpyTrOBOTO TOKA.

JlabopatopHasi ycTaHOBKA MO OMPEEICHUIO
WHAYKTUBHOCTH KaTYIITKH.

CocTaB: UCTOYHHK IIEpEMEHHOro Toka yactoToi 50 I'm;
KaTyIlIKa C MOABMKHBIM CEpJCUHUKOM, aMIIepMETD,
BOJIbTMETP, PEOCTAT, MPOBOJIA.

JlabopaTopHasi yCTaHOBKA 110 M3y4YCHHUIO 3aKoHa OMa B
LIETISAX TIEPEMEHHOTO TOKA.

CocraB: KaTymka HHAYKTHBHOCTH (ITKOJIbHAS
TpeXCeKIMOHHas), baTapesi KOHACHCATOPOB, AMIIEPMETP,
BOJIBTMETP, KJIFOU, HICTOYHHK TIEPEMEHHOTO TOKA C
PETYIHPYEMBIM HAMPSIKEHUEM.

JlabopaTopHasi yCTaHOBKA I10 MCCIIEIOBAHUIO 3aTYXAFOIIIX
AJIEKTPOMArHUTHBIX KOJICOAHUH B 3aMKHYTOM
KoJIe0aTenbHOM KOHTYE.
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HaumeHoBaHue y4eOHBIX ayAUTOPHI,
JadopaTopuii, MAaCTEpPCKUX, OMOIUOTEK,
CIOPT3aJ10B, IOMeLIeHuii /1 XpaHeHUs H
NPOPUIAKTHYECKOr0 00CIy:KMBAHUS Y4eOHOT 0
000pyA0BaHHS M T.II.

OcHalleHHOCTh YYeOHBIX ayANTOPHii, 1adopaTopuii,
MacTepPCKHX, 0M0JIMO0TEeK, CHOPTUBHBIX 32J10B,
NoMelleHMii VI XpaHeHUsl ¥ NPOPUIAKTHYECKOTO
00cayKUBAHUS Y4eOHOr0 000Py10BAHMS U T.II.

CocraB: pabouas maHesb ¢ 3aMKHYTBIM KOJIe0aTeIbHBIM
KOHTYPOM, 3JIeKTpoHHBIH ocumiutorpad C1-94, ucrounuk
HUMIYJIBCHOTO HATPSKCHUS.

JlabGopaTopHast ycTaHOBKa 10 M3y4eHnI0 MarHuTHOTO
TI0JISL COJIEHOUIA.

CocraB: HCTOYHUK nuTaHus, kaccera PI1D-04 ¢
COJICHOHJIOM, TaTYHK XOJUIa, TH(POBOH BOIETMETP.
Hozumerp QUARTEX Model RD 8901.

VYuebHas maboparopus 1606 «Onrukay

JlabopaTopHasi yCTaHOBKA I10 H3YUCHHUIO 3ak0Ha byrepa —
Jlambepra — bepa.

CocraB: KoJOpuUMETp (HOTOINEKTPUUECKHIA
KoHUeHTparoHHbI KDK-2, k1oBeThI, pacTBOPHI
KpacuTeseil, IBeTHbIE CTEKIa.

JlaGopaTopHas yCTaHOBKA 110 OIIPEEICHUIO JUIUHBI
CBETOBOM BOJHBI C MOMOIIBI0 Oupm3Mbl Dpenens.
CocraB: MOHOXpOMaTop, Ounpuzma Opererst, OKyISIPHBIi
MHUKPOMET, JIFH3A.

JlabopaTopHasi yCTaHOBKA 10 OIIPEICICHHUIO
KOHIICHTPALU! PACTBOPEHHOTO BEIIECTBA C IIOMOIIBIO
unreppepomerpa UTP - 1.

CocraB: MOHOXpOMarop, ounpusma OpeHens, OKyISPHbIH
MHKPOMETp, JTHH3A.

JlaGopaTopHas yCTaHOBKA 10 ONPEICICHUIO TOKa3aTeNs
HPETOMJICHHS BELIECTBA IPU3MBI IIPU TIOMOIIH
TOHUOMEDA.

Cocras: ronuometp I'-5, npu3ma, HICTOYHUK CBETA.
JlabopatopHasi yCTaHOBKA I10 OMPEICICHHUIO TOKA3aTeNs
MIPETIOMJICHUS BEIECTBA YKUIKOCTH MPH TOMOIIN
pedpakromerpa NPD-24.

Cocras: pedpakromerp UPD-24, pryTHas namma.
JlaGopaTopHas yCTaHOBKA 110 H3YUYECHUIO 3aKOHOB
OCBEIICHHOCTH.

CocraB: onTHYECKasi CKaMbsl, JBa “TOUCYHBIX” MUCTOYHHKA
CBeTa, IIOKCMETP, POTOMETD.

JlaGopaTopHasi yCTaHOBKA 110 U3YUICHUIO SBICHUS
TTOJISIPH3ALIMH CBETA H OTIPEICIICHUIO KOHIICHTPAIHA
caxapa B BOJJHOM PacTBOpE C IIOMOIIBIO caxapuMeTpa.
CocTaB: UCTOYHUK MOHOXPOMATHYECKOTO CBETA, IPU3Ma
Huxkous — nosisipuzaTop, aHamu3aTop, Tpyoka ¢
HCCIIETyeMBIM PacTBOPOM.

JlaboparopHast ycTaHOBKa IO MPOBEpKe 3aKoHa Mairoca,
OTIPEJICIIEHHIO TTOKa3aTesl PEIOMIICHHS BEIIECTBA C
HcTob30BaHueM 3akoHa bproctepa. Cocras: mazep Tuna
JIT-52-3, aHanu3arop, aepkareiab o0pasiia ¢ 3KpaHOM, [1Ba
oOpa3siia uccie0BaHusl.

JlaGopaTopHast ycTaHOBKA MO M3Y4YEHHIO 3aKOHOB
BHeIIHero Gotoddexra u onpeesieHII0 paboThl BRIX0/a
AJIEKTPOHOB W3 Matepuaia GoTokaTona. CocTas: Teiwii-
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HaumeHoBaHue y4eOHBIX ayAUTOPHI,
JadopaTopuii, MAaCTEpPCKUX, OMOIUOTEK,
CIOPT3aJ10B, IOMeLIeHuii /1 XpaHeHUs H
NPOPUIAKTHYECKOr0 00CIy:KMBAHUS Y4eOHOT 0
000pyA0BaHHS M T.II.

OcHalleHHOCTh YYeOHBIX ayANTOPHii, 1adopaTopuii,
MacTepPCKHX, 0M0JIMO0TEeK, CHOPTUBHBIX 32J10B,
NoMelleHMii VI XpaHeHUsl ¥ NPOPUIAKTHYECKOTO
00cayKUBAHUS Y4eOHOr0 000Py10BAHMS U T.II.

HEOHOBBIH J1a3ep, NOJIAPU3aTOP-aHATIM3aToP,
(doToseMeHT, 070K MUTaHUs (HOTOINEMEHTA.
JlaGopaTopHast yCTaHOBKA MO M3Y4YEHHIO 3aKOHOB
¢doromerpum.

CocraB: onTiuueckas CkaMmbs, ABa “TOYEUHBIX HUCTOUHHUKA
CBETa, IIOKCMETP, (OTOMETP.

JlabopaTopHasi yCTaHOBKA II0 OIIPEICIICHUIO THHEHHBIX
pa3MepoB MUKPOOOBEKTOB C IIOMOIIBIO

MHKPOCKOTIA.

CocTtaB: MEKPOCKOII, OKYJISIPHBIA MUKPOMETP, OOBEKT-
MHKPOMETD.

JlabopatopHasi ycTaHOBKA MO M3YUYEHHIO JIMHEHYATHIX
cnexTpoB. CocTaB: MOHOXpoMaTop YM-2, pTyTHas JaMIia,
BOJIOpO/IHAs Ta3opaspsiaHas Tpyoka.

JlaGopaTopHas yCTaHOBKA 10 ONPEICTICHUIO TOKa3aTeNs
TIPEIOMIICHUS BEIIECTBA C IOMOIIIBIO MHKPOCKOIIA.
CocraB: MHKpPOCKOII, CTCKJITHHAS IIJIACTHHKA C
HaHECCHHBIMH Ha Hee IITPUXaMH, HCTOUYHHK CBETA,
MHKpPOMETP.

JlabopaTopHast ycTaHOBKA MO OIPEACICHHIO AIHHBI
CBETOBOI{ BOJIHBI C MOMOIIBbIO TU()PAKIMOHHOHN PEIICTKH.
Cocras: ronnometp I'-5, nudpakirionHas pemerka,
UCTOYHHK CBETA.

JlaGopaTopHas yCTaHOBKA 110 H3YYCHUIO 3aKOHOB
BHenHero Goroaddexra.

Cocras: porosnement tnna CBH-4, nctounnk
TIOCTOSTHHOTO HaIPSKEHUsI, BOJIBTMETP, MUKPOaMIIEpMETD,
KJIFOY.

JlaGopaTopHast ycTaHOBKA MO U3Y4YEHHIO HHTEp(hEpeHINN
cBera (Kknaccudecknit onbiT FOnra). Cocras: nasep tuma
JIT-52-3, snement FOHra, skpaH, MIJUTUMETPOBast Oymara.
JlaGopaTopHasi yCTaHOBKA 110 U3YUICHUIO SBICHUS
J(paKLIUK JTa3ePHOTO M3y YCHHUS.

Cocras: nazep tuna JI['-53-2, audpakironnas pemierka,
JKpaH, JIMHEHKa.

JlaGopaTopHast ycTaHOBKA IO OIIPEAEICHHIO MOKA3aTes
MIPEIOMJIICHUSI BEIIECTBA METOA0M MHTEP(EPEHIINH
J1a3epHOTO M3ITydEHHUs.

CocraB: reauii-HEOHOBBIH JIa3ep, paccerBaroIIas JIMH3A,
TUIOCKOTIapaJlJIeNIbHas TIJIACTHHKA, N3MEPHUTEIBHBIN 9KpaH
U U3MEPUTEIIbHAS JIMHEHKA.

IMomemeHus 1Jisl CAMOCTOSITEJILHONH PadOTHI OcHaIeHHOCTh MOMelIeHUH Il CaMOCTOATeIbHOI
ol0yyamommxcs padoThI 00yuammMXxcs
UnranbHBIH 321 OMOIHOTEKH: — KomnbroTepHas TEXHHKA,

— IIOAKJIKOYCHUEC K CECTU I/IHTepHCT.

MartepuanbHo-TeXHUUYECKOe oOecreyeHne Y4yeOHOW MAUCHUIUIMHBI TpPH  OOYy4YeHHH C
UCIIOJIb30BAaHUEM IJIEKTPOHHOTO O0YUYEHHS U IUCTAHLIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHH.
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Heo0xoaumoe o6opyaoBaHue

IMapameTtpsIl

TexHnueckue TpeﬁoBamm

[TepcoHaybHEIH KOMITBIOTED/
HOYTOYK/TIJIQHIIIET,

Kamepa,

MHKPO(DOH,

JTMHAMHKH,

JOCTY B ceTh VHTEepHET

Be6-6payzep

Bepcwust mporpaMMHOTO 0OSCTICUCHHS HE
umke: Chrome 72, Opera 59, Firefox 66, Edge
79, SAnnekc.bpayzep 19.3

OHCpaHI/IOHHaﬂ cucrema

Bepcus nmporpaMMHOT0 00eCTieueHuHs He
amwxke: Windows 7, macOS 10.12 «Sierray,
Linux

Beb-kamepa 640x480, 15 xaapos/c
Mukpodon 1000
JnHaMuKy (KOJIOHKH WIIH | JTIOOBIE

HAyITHAKH)

Cetb (MHTEpHET)

[ToctosiHHas ckopocTh He MeHee 192 xburt/c

TexHosorn4yeckoe

obOecrieueHue pcainnsanuun IMporpaMmbl OCYHICCTBIIACTCA

HCIIOJIB30BaHHUECM 3JICMCHTOB SHCKTpOHHOfI

YHUBCPCUTCTA.

C

MH(POPMALMOHHO-00pa30BaTeNbHON  Cpelbl
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10. YYEBHO-METOJIUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE YYEFHOW JUCIIATLIAHBI/ YYEBHOI'O

MOAYJIA
Anpec caiita 9bC KosnuecTBo
Ne Bit n3janun Ton HJIM JJIEKTPOHHOI'0 pecypca 9K3eMILTSIPOB B
ABTOp(BI) HaumeHoBaHMe U3IaHUA (yueOHuK, YII, HN3nareabcTBO Y . .
n/n MIT 1 21p.) M3IaHUA (3anonmnsaemcsa 011 u30anuil 8 OubuoTeKe
. INEKMPOHHOM 8UOE) Ynusepcurera
10.1 OcHoBHas IUTEpATypa, B TOM YHCIIE JIEKTPOHHBIEC U3IAHUS
Cagennes 1.B. Kypc obmeit pusuxu. B 3-x 1. Yy4eOHuK M.: Hayka 2006 91
T.1: MexaHuka. 2007 4
MonekynsapHas pu3MKa. 2008 2
1986-87 938
1. | Casennes 1.B. Kypc obmieit puzuku. B 3-x 1. Y4eOHuk M.: Hayxka 2006 1
T.2: DnexTpuyecTBo. 2007 100
KoneGanus u BOHEL. 2008 2
BosiHoBas onTuka. 1988 487
2. | Casennes U.B. CagenbeB U.B. Kypc obmieit YueOHuK M.: Hayka 1987 408
¢uzukn. B 3-x 1. T.3:
KBanToBas ontuka. AToMHas
¢uznka. Ousmka TBEpAOro
Tena. Gu3nKa aTOMHOTO sApa
Y 3JIEMEHTAPHBIX YACTHIL.
3. I'Bo3axoBa 1. A. Ousnka. KoMnbloTepHbIif YuebHOE M.: ®I'BOY BO «PI'Y 2022 5
12a00paTOPHBINA TPAKTHKYM mocooue uM. A.H. Kocsirunay
4. | Kuppsanos A.IL, ®uszuka VYuebnoe M.: MWJIEKCA 2012 220
IMankapun N.IL nocobue
5. Cagennbes 1.B. COopHHK BOTIPOCOB | 33124 T10 YueOHUK C-116.: JIanp 2007 1
o0mieit pusnke
6. | Kupbsuos A.IL., O6mas ¢puzvka. COOpHHUK YueOHoe M.: KHOPYC 2008 424
Ky6apes C.11., 3azad. nocobue M.: KHOPYC 2012 19
Pasunosa C.M., M.: KHOPYC 2015 5

[MMankapun 1.I1.
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7. ‘ Casennes I.B. ‘ «Kypc oOrueit puszukm» T.1-4 Yuebunxk M.: KHOPYC 2012 50
10.2 [lommomHUTENBHAS TUTEPATYPa, B TOM YHCIIE SICKTPOHHbIE H3IaHUS
1. Cagennes 1.B. CagenbeB U.B. Kypc oOmieit YyebHOe M.: ACTM 2004 2
¢m3uku. B 5-tn ku. Ka.1: rmocooue M.: ACTM 2005 2
Mexanuxa. M.: ACTM 2006 6
CIIo6: Jlanw 2011 3
2. Cagennes 1.B. Cagennen 1.B. Kypc obmieit YyeOHoe M.: ACTM 2005 2
¢usuku. B 5-tu k1. Ku.2: nocooue M.: ACTM 2006 5
9J‘I€KTpI/I‘IeCTBO 1 MarH€THU3M. CII6: Jlanb 2011 1
3. Cagennesn U.B. CagenweB 1.B. Kypc obmieit YuebHOE M.: Actpenb 2007 4
¢uzuku. B 5-tu ku. Ku.3: nocobue CII6: Jlans 2011 1
MonekynspHas GpHu3uKa 1
TEPMOMHAMUKA.
4. Cagennes 1.B. Cagennen 1.B. Kypc obmieit Y4eOHoe M.: ACT 2008 1
¢uzukn. B 5-ti k1. Ka.4: rmocooue CII6.: Jlans 2011 1
Boanel. Ontuka.
5. Cagennes 1.B. Cagenben 1.B. Kypc obmieit YuebHoe M.: Actpenb 2004 1
¢usuku. B 5-tu k1. Ku.5: nocooue M.: ACT 2007 8
KsanroBas ¢usuka. ATomHast CII6: Jans 2011 1
¢dusnka. Ouszrka TBEPJAOTO
Tena. Pu3uKa aTOMHOTO Sipa
Y 3JIEMEHTAPHBIX YaCTHII.
6. SBopckuii B.M., YueGHuK M.: Beicmas mikona 2002 50
Jletnad AA., «Kypc ¢puzukn»
10.3 MeToanueckue Marepraisl (YKa3aHUs, PEKOMEHIANY TI0 OCBOSHUIO NUCIUIUIMHBI (Moysi) aBTopoB PI'Y M. A. H. KoceirnHa)
1. Jlo6og B.U., MeTtoauueckne yKazaHUs K MeTtoauueckue M.: MI'VIT 2014 http://znanium.com/catalog/prod 5
Poze C.B., nabopaTopHbIM paboTaM 1o yKa3aHus uct/795750:
[lankapun W.I1. pazneny "Onruka". JlokanbHas CeTh yHUBEPCUTETA

Yacts 1. 3aK0HBI
OCBEILIEHHOCTH U
reoMeTpUYeCcKas ONTHKA



http://znanium.com/catalog/product/795750
http://znanium.com/catalog/product/795750
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Jlo6os B.I1., MeToandeckue yKa3aHus K Mertoanueckue | M.: MT'YAT 2014 http://znanium.com/catalog/prod
Pone C.B., JabopaTOPHEIM paboTaM 1o yKa3aHus uct/795759;
[lanxapun W.I1. pazneny "Onruka". JlokanbHas CeTh yHUBEPCUTETA
YacTs 2. SIBneHus
uHTepPepeHInH U AupPaKkIuu
CBETa
Jlo6og B.U., Mertoaudeckne yKa3zaHUs K Meromnueckue | M.: MI'YT 2014 http://znanium.com/catalog/prod
Poze C.B., 71a00paTOPHBIM PabOTaM IO yKa3aHus uct/795758;
[ankapun W.IT. paszeny "Onrnka”. JlokanbHasi ceTh YHUBEPCHUTETA
YacTts 3. SBieHUs qucriepcuu
U MOJISIPU3ALIMH CBETA
JloGos B.I1, Mertoandeckre yKa3aHus K Mertoanueckue | M.: MI'YAT 2014 http://znanium.com/catalog/prod
Poze C.B., nmabopaTopHEIM paboTam 1o yKa3aHUs uct/795755;
[lanxapun W.I1. pazneny "Ontnka”. JlokanbHas CeTh YHUBEPCUTETA

Yacts 4. OCHOBBI KBAHTOBOM
ONITHKH U CHEKTPOCKOIINH



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

11.

11.
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NHOOPMAINIMOHHOE OBECIIEYEHHUE YYEBHOI'O ITPOLECCA

1 Pecypcbl 531eKTpOHHON OMOIHOTEKH, HWH(GOPMAIMOHHO-CIIPABOYHBIE CUCTEMBI U

HpO(l)eCCI/IOHaJIBHI)Ie 0a3nl JaHHBIX !

Hupopmayus 06 ucnoavsyemuvix pecypcax cocmasasiemces ¢ coomeemcmeuu ¢ Ilpunooicenuem 3 k

(0)1(0)1:]0)

Ne it

DJeKTpOHHBIE yueOHbIE N3JaHUs, IICKTPOHHbBIE 00pa30BaTEIbHBIE PECYPCHI

1.

IBC «JIamp» http://www.e.lanbook.com/

«Znanium.comy Hay4HO-u3/aTesbckoro nenTpa «Mudpa-M» http://znanium.com/

2.
3.

Onekrponnbie n3nanus «PI'Y um. A .H. Koceiruna» va margopme D5C «Znanium.comy
http://znanium.com/

[Ipodeccuonanpuble 0a3bl JaHHBIX, HHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI

Hayunas anekrponnas oudnauoreka Elibrary.ru
https://www.elibrary.ru

PhET (Physics Education Technology) - MmoaenupoBanue GU3NUSCKUX SBICHUN
https://phet.colorado.edu/

Wolfram|Alpha — 6a3a 3HaHu#t 1 HAOOP BHIYUCITUTEIBHBIX AITOPUTMOB
https://www.wolframalpha.com/

bubnuoreka nHTepakTHBHBIX MaTepuanoB 1C:Ypok — MoJienupoBaHue PU3NUECKHUX SIBICHUN
https://urok.1c.ru/library/

Iepeuenv ucnoavb3zyemozo npocpamMmHo20 0becneyeHus ¢ peKeusumamu noomeepHCcOAouUx
doxymenmos cocmasasiemest 6 coomsemcemsuu ¢ Hpunoscenuem Ne 2 xk OIIOII BO.

XD, Premiere Pro, Acrobat Pro, Lightroom
Classic, Bridge, Spark, Media Encoder, InCopy,
Story Plus, Muse u nip.)

Neni/m | ITIporpammHoe odecnieuyenue PexBH3MTHI NOATBEPKIAAIOIIETO
nokymeHta/ CBo0OIHO
pacnpocTpansgemoe

1. Windows 10 Pro, MS Office 2019 KOHTpakT Ne 18-DA-44-19 ot
20.05.2019

2. CorelDRAW Graphics Suite 2018 KoHTpakT Ne 18-DA-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

JIUCT VYYETA OBHOBJIEHUM PABOYEM TIIPOITPAMMBbI YUEBHOM
JTUCHUIIIMHBI/MO1Y JISI

B

pabouyio mporpamMMy Yy4eOHOW JUCIMIUIUHBI BHECEHBI W3MEHEHUS/OOHOBJICHHUS U

YTBEPKJICHBI Ha 3acelaHuu Kadeaphl:

Ne i

roj XapakTep M3MeHeHMi1/00HOBIeHHIT HOMep NPOTOKOJIa
O0OHOBJICHHA ¢ YKa3aHHMeM pasjeJia H 1aTa 3aceJaHusl

PII Kadeapsl



http://www.e.lanbook.com/
http://znanium.com/
http://znanium.com/
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