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1. OBIIUE CBEAEHUSA

YyeOnas qucuumuinHa « DU3KUKa» U3y4aeTcs BO BTOPOM U TPEThEM CeMecTpax.
Kypcogas paborta/KypcoBoii mpoekT —He mpeyCMOTPEH

1.1. ®opma MpoMeKyTOYHOM aTTecTaIuu:

Bropoii cemecTp —
9K3aMeH
Tpetuii cemectp -
9K3aMeH

1.2. Mecto yuebHo¥ nucuuiuinabl B ctpykrype OITOIT

YyeOHas nucruruimaa « DU3nuKa» OTHOCUTCS K 00s3aTeIbHONM YaCTH OCHOBHOH MpodeccnoHaTbHOM
00pa3oBaTeNbHOI MPOrpaMMbl BBICILIETO 0Opa30BaHMUs.
OCHOBOUW JUISI OCBOCHHSI JTUCIUIUTHHBI SBJISIIOTCS PE3yJIbTaThl OOyYEHHUsS IO IMPEAIICCTBYIOIIHM
JTUCIUTLINHAM!

— Marematuka,;

— Beenenue B npodeccuto;

— Teopernueckas MexaHHKa.

PesynbTaTel 00yueHus 10 y4eOHOW JUCIMILTAHE HCIIONB3YIOTCS MPU U3YYCHUH CIICTYFOIIHX
JUCIUILINH:

— MaruHsbl 1 anmnaparsl JISTKOW MPOMBIILIEHHOCTH;

— Hagexxnocth mMaimH;

— OcCHOBBI HAyYHBIX HCCIIEAOBAHUN;

- DNEKTPOTEXHUUYECKUE YCTPOUCTBA B TEXHOJIOTHUECKOM 000pYI0BAaHUH;

- Mexanudeckue mporecchl 00pabOTKH 3JIEMEHTOB MAIIIMH U arperaros;

- [TponsBoicTBEHHAsS TIPaKTHKA. TeXHOJIOrHIecKas (TPOSKTHO-TEXHOJIOTHIECKas )
MPaKTHKA.

— VYyeOHnas npakTrka. O3HAKOMHUTENbHAS PAKTHKA.

PesynbraThl OCBOEHMsI Y4eOHOW JUCHMIUIMHBI B JajpHeimeM OyIyT WCHOJb30BaHBl IMpU
MPOXOXKACHUM Yy4eOHOW M TPOM3BOJICTBEHHON MpPaKTUKU M TMOATOTOBKE K TOCYyAapCTBEHHOU
UTOTOBOM aTTECTALUU.

2. IEJHW U INIAHAPYEMBIE PE3VJILTATHI OBYUEHUS MO
JTUCHUTIJIMHE

[enssmMu n3yueHus TUCHUTITUHBI « DU3UKay» SBISIOTCS:

- dhopMupoBaHHE TMPEACTABICHUN O (U3MYECKUX MPOIECCaxX M 3aKOHOMEPHOCTSIX H
YMEHHH periath MPUKIaJHbIE 3aJa4d TPOo(eCCHOHATBFHOU EATEIHHOCTH Ha OCHOBE 3aKOHOB
buzukwy,

- (hopMHUpOBaHWE HABBIKOB HWCIOJIB30BaHUS 3HAHWW B 00MacTH GU3HKKA TIpH
TUTAHUPOBAHUHM W TIPOBEACHUU TEOPETUYECKUX M DKCIEPUMEHTANBHBIX HCCIEIOBaHUN B cdepe
poeCCHOHAIBHON JESTEIIHbHOCTH.

- dhopmupoBaHre y 00ydYarOIIMXCS KOMIIETCHIIMM, YCTAaHOBIICHHBIX 00pa30BaTEeIbHON
nporpammoit B cootBercTBUU ¢ ®I'OC BO 110 1aHHON AMCUUTUIAHE.

PesynbraroM 00yueHus Mo y4eOHOW NUCIUIUIMHE SIBISIETCS OBIaJACHUE 00yJarONMMUCS 3HAHUSIMH,
YMEHHSIMH, HaBBIKAMHU U OIBITOM JEATEIHHOCTH, XapaKTePU3YIOUMMH Mporecc (HOpMUPOBAHUS
KOMITETCHIINN ¥ 00€CTICUNBAIONUMHU JTIOCTHKEHUE TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS YUeOHOM
JUACLUIIIUHBI.



2.1.

DopmMupyeMbIE KOMIIETECHIMN, HHAUKATOPBI JOCTUKEHHUS KOMIIETCHIIUH,

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

Koa 1 HamMeHOBaHHe

Koa n HanmMeHOBaHHUe

IInanupyemble pe3yJibTaThbl 00y4eHUs!

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

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

poeccnoHaIbHON AEATETBHOCTH,
BBIPa0aThIBATh KOHKPETHBIC AJITOPUTMEI B
chepe npodhecCHOHATBHON ACATEITPHOCTH
Ha OCHOBE 3HAHWH (HHU3MICCKIX
3aKOHOMEPHOCTEN

HCCIEN0BAHUI 00BEKTOB
poheCcCHOHATBHOMN
NIEATEIbHOCTH

onepanun
OIlK-1 NA-OITK-1.1 Brnagenue HaBbIKaMM TPUMEHEHUS
CrniocobOeH mpUMeHSITh [Mpumenenue (u3MUecKUX MPUHIIMIIOB PELICHUS 3a/1a4 B
€CTECTBCHHOHAYYHBIC U €CTECTBEHHOHAYYHBIX npodeccroHaNBHO IeTeTbHOCTH
OO0IIEHH)KEHEPHBIC MPYHIIMIIOB PEIICHHUS 33/1a4 B
3HAHUsI, METOJIbI npogeccHoHANbHON
MaTeMaTHYeCKOTo JeSATeILHOCTH
aHaNM3a u
MOJIETTUPOBAHUS B Na-OIIK-1.4
npodeccroHabHOI Hcnonb3oBanue TeopeTryuecknx | BianeHune HaBBIKaMH UCTIONB30BAHMUS
JEATeTLHOCTH M 9KCTIEPUMEHTAIILHBIX 3HaHMH B 00sacTu GU3UKHU U

IUTAHWPOBAaHUU U MTPOBEJCHUN
TEOPETHUECKUX U IKCIIEPUMEHTATBHBIX
HCCIIeI0BaHUH 0OBEKTOB
podecCUOHANBHON AEATEILHOCTH

3. CTPYKTYPA M COJIEP)KAHUE YUYEBHOM JUCIUILIUHBI

OO6w1ast TpyA0EMKOCTh y4eOHOM JUCHUIUIMHBI [0 y4eOHOMY IJIaHy COCTaBJISET:

10 04HOH (popMe o0yueHus 9

3.e. 288 gac.

3.1.

CrpykTypa yueOHON AUCIUTIINHBI 71 00YUYaIOIMUXCS 110 BUIaM 3aHATHIMA

CTpykTypa H 00beM JUCHHIIMHBI

KonTakTHas aynutopHas padora, | CamocrosiTejJbHas padoTa
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3.2. Crpykrypa y4eOHOH JUCIUTUIMHBI I O0yYarOIIUNXCs IO pa3jiesiaM U TeMaM JTUCITUIUTHHBI:
Ilnanupyembie Buabl yueoHoIi padoThI
(KOHTpOJIMpYeMBbIe) KonraktHas pa6ora
Pe3syJILTATEL = Buael 1 gopMBI KOHTPOJIBHBIX
OCBOEHHSI: o % 2 = 9 % MepONPUsITHIA, oﬁecneqy‘l’samume no
Ko/(bI) HaumenoBanue pa3aenos, TeM; o § © 2 3 g N 5 COBOKYITHOCTH TEeKYIIMH KOHTPOJIb
(hopmupyemoii(bIx) (opma(bl) IPOMEKYTOYHOI ATTECTALMHI 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 | &%
KOMIICTCHIIUH
Bropoii cemecTp
YK-1: Pa3nea 1. OcHOBHBIE MOHATHSA U JOCTHKEHHS (PU3UKH. 6 2 4 - YCTHBIN onpoc Tiepe]] HadaioM
N-YK-1.5 Paznen 2. OcHOBBI KJIaccHYeCKOi MeXaHHKH, ClIeHAJILHOT 18 10 12 18 nab0opaTopHOii PaboTHI;
OIIK-1: U 0011eil Teopuii 0OTHOCUTETbHOCTH. - IMCBbMEHHBIN OTYET 110 Ja00paTOPHON
NA-OIIK-1.1 Paznen 3. TepMOAMHAMMYECKOE H CTATHCTHYECKOE ONHCAHNE 12 6 6 10 pabore;
WA-OIIK-1.4 CBOICTB MAKPOCHCTEM H TEILIOBBIX IPOLECCOB. - IICbMEHHOE TECTHPOBAHUE Ha
MPAKTHYECKUX 3aHATHUAX.
YK-1: IK3aMeH OK3aMeH B MMCbMEHHOH QopMme 1o
NJI-YK-1.5 omieram
OIIK-1:
NA-OIIK-1.1
NA-0OI1K-1.4
HNTOI'O 3a BTOpOI cemecTp 36 18 18 32
Tperuii cemecTp
YK-1: Pasnen 4. OcHOBBI KJIacCHYECKOM 3JIEKTPOAUHAMHUKH. 14 6 6 20 - YCTHBIN ompoc mepes HaqaaoM
NA-YK-1.5 71a00paTOpHO PadoTHI;
OIlIK-1: Pazpnen 5. BoaiHoBasi onTuka. 8 4 2 16 - MICbMEHHBIN OTYET 1O JabopaTOpHOU
HJI-OIIK-1.1 pabore;
WI-OIIK-1.4 Paznen 6. OCHOBBI KBAHTOBOW (U3MKH. 8 4 4 16 | - IMCbMEHHOE TECTUPOBAHUE HA
Paznen 7. OcHoBBI iiepHOii PU3HKH. 4 2 4 10 MPaKTHYECCKUX 3aHATHUAX.
YK-1: IK3aMeH DK3aMeH B MUCbMEHHOH (hopMe 1o
N/JI-YK-1.5 omteram
OIIK-1:
NA-OIK-1.1




Ilnannpyemblie

Bujbl yueoHO# padoThl

(KOHTpOJIMPYyeMbIe) KonraktHas padota
pesyabTaThi = Buasl v gopmMbl KOHTPOJIBHBIX
OCBOEHHS: o o 3 = 3 % MepONpPHsITHI, 00ecTeYNBAIOLITE N0
Ko(b1) HanmeHnoBaHue pa3iesios, TeM; o g g £ = s 7 5 COBOKYITHOCTH TEKYIIHI KOHTPOJIb
dhopmupyemoii(bIx) ¢opma(b1) NPOMEKYTOUHOI aTTecTAMHA g § 5 & § § % = § yCIIeBaeMOCTH;
o -~ o N =
KomneTeHuuu (i) n = = Z § g 3 =2 £ o (opMBI IPOMEKYTOYHOTO KOHTPOJIS
® ) =
HH/IHKATOPOB = E E 833 = = Sg yCIeBaeMOCTH
JOCTHIKEHUST = =5 | S§5§ £¢ |S&
KOMIeTeHIMii © i = =
NA-OIIK-1.4
HUTOI'O 3a TpeTnii cemectTp 34 16 16 62
HNTOI'O 3a Bech epuoa 70 34 34 93




3.3.

Kpatkoe conepxanue yaeOHOM TUCITUTITIHHBI

Ne i

HaumenoBaHnue pasaesa u
TeMbl AN CIUILIMHbI

Copnep:xanue pa3iesia (TeMbl)

Pa3zmen 1

OcCHOBHbBIC IOHATHSA U
AOCTUKeHUS PUBHKH.

Ponp  moctmkenuii (U3MKKM B PA3BUTHU  [UBUJIM3AIIWH.
OcCHOBHBIE TIOHATHUS COBPEMEHHON (PU3UKHU: MaTepusi, JHEPTHSL,
JIBIOKEHHUE, B3aUMOJIEUCTBHE, POCTPAHCTBO, Bpemsi. BeriecTso,
¢usnyeckoe nose, GU3MYSCKUN BaKyyM. 3aKOH COXPAHCHUS U
npeBpaiieHus sueprud. OyHaaMeHTaIbHbIe B3aUMOICHCTBUS B
npupojae. Buabsl NpUTSHIKEHUM W OTTAIKMBAHUN B MPUPOJIE.
[Ipobnema co3manusi enuHON (DyHIAMEHTATBHON (DU3NYECKOH
teopur. CTpPYKTYpHBIE YPOBHH OpraHU3alldd MaTEpHUU:
MHUKPOMHpP, MaKpOMHpP, MeramMHp. 3aKOHBI KIACCHYECKOH H
KBaHTOBOW (m3mku. CraTucTHUECKHWe W IWHAMHYECKHE
¢usnyeckue Teopuu. Pa3BUTHE TNPEACTaBICHHN O MaTepuH,
MPOCTPaHCTBE W  BpeMeHW. Hepermenasle  TpoOIemMbl
COBPEMEHHOM (PH3UKH.

Pasznen 2

OcCHOBBI KJIaCCHYECKOIl
MeXaHUKH, ClleuATbHON 1
o0uieil Teopuii
OTHOCHUTEJILHOCTH.

MexaHnu4deckoe JABMKCHHUEC U €0 OTHOCHUTCIBbHOCTD. Cucremsl
OTCYCTA. Kunemaruyeckue XapaKTCPUCTHUKHU JABHIXCHHUS.

[lepememennue, CKOpPOCTh (MTrHOBEHHAA, cpemHsis),
PO ICHHBII yTh. YckopeHue, YCKOpEHHE npu
IIPSIMOJINHEWHOM u KPUBOJIMHENHOM JIBIKCHUU,

TaHTeHIIMATbHOE W HOpManbHOE YyckopeHus. Kunemaruka
BpalLIaTeJIbHOrO IBIDKEHHA. BpalleHune 1o OKPYXHOCTU C
MOCTOSTHHOM cKopocThio. [locTymarensHoe W BpamiareiabHOe
JBIKEHHE TBEPAOTro Tena. YTIjioBasg CKOPOCTb, YIJIOBOE
yckopeHue.  OcCHOBbI ~ NUHaMHUKH.  MHepuualbHble U
HeUHepLUaIbHbIE CUCTEMBI oTcyerTa. [MpuaIMn
oTHocutenbHOCTH [anunes. 3akonbl Helorona. OcHoBHas
3a[a4a KJIACCHYEeCKOM MEXaHUKH U IPAaHHLIbI €€ TPUMEHUMOCTH.
JuHaMuka MmaTepuanbHOM Touku. Macca u cuia. Mmmynsc
MaTepUaIbHON TOYKH M HMITYyJIbC CHUJbl. CHIIBI B MEXaHHKE.
VYopyrocts. 3akon ['yka. Tpenme. Pabora wu »3Heprus.
IlorenuuanbHass mosie, paboTa KOHCEPBATHUBHBIX  CHII,
MoTeHIuanbHasg 3Heprus. Kunernueckas sHeprus. JlnHamuka
CHUCTEMBl MaTepHaJbHBIX ToueK. J[MHaMuKa BpalaTeIbHOTO
IOBWKEHUs. MOMEHT cuil M MOMEHT uMiyibca. OCHOBHOE
YpaBHEHHE [WHAMUKU BpAILATEIbHOIO [BIKEHHUS. 3aKOHBI
COXpaHEHHUs UMITYJbCa, MEXaHWYECKOW HHEpruM W MOMEHTa
umiynbca. OCHOBBI CTaTHKH. 3aKOH BCEMUPHOTO TATOTEHHUSL.
I'paButaniioHHoe  B3aWMojeicTBHEe. Macca UWHEpTHas H
rpaBUTaliMOHHAsA. VCroyb30BaHUe JTOCTHXKEHUH KIIACCUYECKOM
MEXaHUKH B TpodeccHoHANBHON aesTensHocTH. OmnucaHue
MEXaHMUYECKOTO ABMKEHUS B CIIELHAIbHOM M 0OIIeH Teopusx
otHocutensHOcTH.  [loctymatet  CTO.  IIpeoOpazoBanus
Jloperma. CBs3p  Maccel ®w  3Heprud.  [lpuHNmN
OKBUBAJIEHTHOCTU. [IpuHOMm  oOumiedi  WHBapHAHTHOCTH
NPUPOAHBIX 3aKOHOB. CIEACTBUS M TPaHMLBI HPUMEHUMOCTH
CTO m OTO. OcHOBHBIE XapaKTEPUCTHKH KOJICOATEIHLHBIX
nporeccoB.  CBoOoxmnble  konebanus.  ['apmoHMueckue
kosebanus.  3aryxamome — koneOaHHA.  BvIHyXIeHHbIe
koneOanus. Pesonanc. ABrokonebanus. Konebanus rpysa Ha
npyxure. KomeGanust Qu3nmueckoro M MaTeMaTHYeCKOTO
MasTHUKA. YpaBHEHHS CBOOOIHBIX M  BBIHYKAECHHBIX
KosiebaHuil M X peleHus. Buabl BOJHOBBIX NPOLIECCOB.
OCHOBHBIE  XapaKTEPUCTHKH BOJH. YpaBHEHHE IUIOCKOU
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Oeryreit rapMOHUYECKOH BOJTHBL. MeXaHUIECKHUE BOJHBL. 3BYK
n ero mpuMmeHeHue. Muppa3Byk. YipTpasByk. BomHoBOe
ypaBHEHHUE.

Paznen 3

TepmoauHaMmn4yecKoe u
CTATUCTHYECKOE ONHCAHUE
CBOMCTB MAKPOCUCTEM U
TEIUIOBBIX MPOLECCOB.

CoBpeMeHHbIe MPeNICTaBICHUS 0 Ipupoe Teria. Oco0eHHOCTH
TerioBoro  aBmwkeHUs. (OCHOBHBIE  TEPMOJAMHAMUYECKIIE
MOHATHA. TepMoIWHAMHYECKHE CHUCTEMBl ¥ IapaMeTphl.
OTKpBITBIE W 3aMKHYTble Makpocuctembl. KonndyecTBo
TEIUTOTHL. BHYTpeHHSS SHEPTHs TEPMOIMHAMHYECKOI CHCTEMBI.
Pabora B TepMomWHAMHUKE W CIIOCOOBI €€ BBIYHUCICHUS.
TepMoauHamMuueckoe paBHOBECHE. IlepBrrit 3aKOH
TepMoAHaMUKH. M3ompoueccel. TenmoeMKOCTh BelecTBa.
Bropoit 3akoH TepMomuHaMukH. OHTporwus. OOpaTuMmble U
HeoOpaTHMbIe MpoOIecChl. PaBHOBECHbIE M HEPaBHOBECHBIE
MPOLIECCHI. TemnoBbie JIBUTaTEIN U X KIIJ.
TepMoauHaMUYeCKUe LUKIbL. TpeTuid 3aKOH TEPMOAUHAMUKH.
CraTucTrdeckoe OMUCaHue CBOMCTB MaKPOCHCTEM M TEIIIIOBBIX
nporeccoB. OCHOBBI MOJIEKYJIAPHO-KHHETHUECKON Teopuun
CTpOeHUs ¥ TeIIoBEIX cBOicTB BemecTBa (MKT). Arperatasie
COCTOSIHMSI BellecTBa. MoJenb HAEaJbHOro ras3a. YpaBHEHHUS
cocrossHusl Ta3oB. CremeHn cBOOOABI Moyekysl. CrocoObl
BbIYUCJICHUA TCIIJIIOEMKOCTH. Wcnonnp3oBanue Z[OCTI/I)KCHI/Iﬁ
TePMOJAMHAMHUKH B  TPO(PECCHOHANBFHOW  JIEATEIhHOCTH.
CrocoOsl  moBBIIIEHUST  3PPEKTUBHOCTH  IHEPTOCHUCTEM.
I'paHnIBl PUMEHMMOCTH KJIACCUYECKOM TEPMOJMHAMHUKHU.
OCHOBBI HEPAaBHOBECHOM HEIMHEWHOH  TEPMOAMHAMUKHU.
TeHmeHIuN pa3BUTHSI MAKPOCUCTEM.

Pasznen 4

OCHOBBI KJIaCCHYECKOIi
IJNEKTPOANHAMHUKH.

OcobenHoctu 3JIeKTPOMAarHUTHOTO B3aMMO/IEUCTBUS.
ONeKTpUYeCKue 3apsiabl W HMX  cBoMcTBa. Hocurenu
AIEKTPUUECKUX 3aps0B. DIEeKTpuueckoe noje. 3akoH Kynona.
3aKkoH COXPaHEHUs 3NEKTPUYECKOT O 3apsiza.
OnekTpocTaTuyeckoe moje. HampseHHOCTh 3IeKTPUIECKOTro
nosisi. CuioBble JMHMM 3JIEKTpUUYeckoro mous. IIpuHnmn
CYNEpHO3UIHNA  DJJIEKTPUYECKUX  TOJEH. PaGora B
aNeKTpocTaTHueckoM mnoute. [loTennnan. DKBUNOTEHIMAIbHBIE
MOBepXHOCTH. CBSI3b MEXTy HAIIPSHKEHHOCTHIO U TOTEHLIMAIOM
aneKkTpudeckoro  nonsd.  [IpoBOAHMKHM, MOIYNPOBOJHUKH,
TURJIEKTPUKHU. [IpOBOJHUKN M JUAIEKTPUKH B 3JIEKTPUUECKOM
mose.  OJeKTpuueckas  eMKocTb.  KoHaeHcaTopsl, HX
COEIMHEHMs. DHEprust ayeKTpudeckoro mnosd. Haxonmrenn
AIEKTPUUECKOU 3HEepruu. IIOCTOSAHHBIN SIEKTPUUECKUI TOK.
Curna ToKa ¥ TUIOTHOCTh TOKa. DJIEKTPUUECKOE COTIPOTHUBIICHHUE.
Pa3HOCTh MOTEHLMANOB M HaNpsDKEHUE. OJEKTPOABIIKYIIAS
cuna (O/1C). Ucrounuku DJIC. 3akon Oma At OTHOPOIHOTO
¥ HEOAHOPOJHOTO y4acTKOB mernu. O0oO0meHHsii 3akoH OMa
st 3aMkHyToM Tenn. IIpaBuma Kupxroda. 3akon Jlxoyss-
Jlenna. KIIJl ncrouyHnka MOCTOSHHOIO TOKAa. AMIEPMETpPHI H
BOJIbTMETPHl. MarHutHoe T1oje, €ro XapakTepuCTUKH U
WCTOYHUKH. MarHuTHass HWHIYKOUS W HAMpsDKEHHOCTh
MarHuTHoro mnoiisg. CHJIOBBbIE JIMHUM MarHUTHOro noius. Cuia
Awmnepa. Cuna Jlopenma. 3akoH buo-Casapa-Jlamnaca.
Hupkynsamus BEKTOpa MarHUTHOW MHIYKIIUHU 10 3aMKHYTOMY
KOHTYpy. MarnutHoe mosne B BenlecTBe. l[lapamarneTuku,
JIMaMarHeTHKH, (heppoMarHeTHKH. 3aKOHBI
3JIEKTpOMAarHeTu3Ma. 3aKOH D3JIEKTPOMArHUTHOW WHIYKIIHH.
[IpaBuno Jlenma. MarautHoi motok. JJIC WHAOyKIMM wu
caMOMHAYKIMH. MHAYKTUBHOCTb. DHEPrusi MarHUTHOTO MOJIS.
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Co3manne KJIACCHYECKOM dJJEKTPOIWHAMUKH. Y PaBHCHHS
MakcBeina. DIeKTpoMarHuTHeIe KoyieOanus u BoiHbL [1Ikana
3JIEKTPOMAarHUTHBIX ~ BOJNH. Bektop  YmoBa-lloitHTuHTA.
[lepemennsiii snekTpudeckuid Tok. JloOportHocTs. I[lonHoe
COTIPOTHBIICHHE B DIEKTPHUYECKUX Mermsax. 3akoH Owma s
MEPEMEHHBIX TOKa u HaNpsHKEHUS. [Ipumenenue
3JIEKTPUYECKOTO TOKa W  JJIEKTPOMAarHUTHBIX TIOJIEM B
po(heCCHOHATBHON IEATEIIEHOCTH.

Pa3zgen 5

BosHoBas onTuKA.

Pa3zButne mpencraBieHuii 0 mpupoAe cBera. BomHOBBIE H
KOPITYCKYJIIPHBIC MPEJICTABICHUS O CBETE. 3aKOHBI BOJNHOBOM
ontukd.  OTpakeHwe, TMpeIoMiIcHHE, HHTephepeHITHS,
I paxius, JUCTICPCUS u MOJISIPU3ALHS CBeTa.
DNEeKTPOMarHuTHOE H3JIyYCHHE ONTHYECKOTO JHara3oHa.
l'eomeTpuyeckass ONTHKAa — MPEACNIbHBIA Ciy4ail BOJIHOBOM
OTITHKH. MHUKpOCKOTIBI ¥ TeNleCKOIbl.  Paspermaromias
CIOCOOHOCTh ONTHYECKUX MPHOOPOB W Tiaza. CreKkTpaibHble
puoOopsl. [lpu3ma. JIndpakimmonHas pernieTka.

Paznen 6

OcHOBBI KBAHTOBOMH
busuxu.

KBanToBbIie cBoiicTBa NMPUPOAHBIX 00BEKkTOB. OcoOeHHOCTH
TEIUIOBOIO M3IY4EHUS Tell. 3aKOHbl TEIUIOBOIO H3IIyUYCHHS.
I'mnore3za Ilnanka o KBaHTaX WH3IYYEHUS M IIOIJIOIICHUSL.
Uznyuenmne abcomrotHO uepHOoro Ttema. Dopmyna I[lmanka.
HUcToyHUKHM TEIMIOBOTO H3JIyUYCHHUA M HX HCIIOJIb30BAHHUEC B
npodeccuonanbHol aestenbHOCTH. DoTtoaddekr u sddexT
Komnrona. Mogenu atomoB. CHOekTpbl U3Iy4YeHUS U
MOTJIOIIEHUS aTOMOB. KoOpIyCKy/IsipHO-BOJIHOBOM JIyallu3M
NpUPOAHBIX 00BekTOB. Bomuel ne bpoitnsa. Judpaxnus

3JIEKTPOHOB U OpyTUX MHUKPOYACTHII. [puxnun
HEONpPEEICHHOCTEN Ieitzenbepra. [Ipunuun
JIOMOJIHUTEIIbHOCTH. OCHOBBI KBaHTOBOU MEXAaHUKHU.

Vpauenne Illpenunrepa. BomnoBas ¢yHkius. Cxema
9JIEKTPOHHBIX YHEPIETUYECKUX YPOBHEM aTOMOB M MOJEKYJT U
nepexonoB Mexay Humu. [Ipunnun ITaynu u npasuno XyHna.
®epMroHBl U 0030HBI. ['paHUIBI MPUMEHUMOCTH KBaHTOBOM
MEXaHHKH.

Paznen 7

OcHoBBbI sAepHOH QU3NKH.

Crpoenne aromHoro sapa. Hyxnonsl. Ksapku. CsoiicTBa
sanepHbx cui. CUIbHOE s/iepHOe B3auMOelcTBHE. DHEprus
CBSA3M aTOMHOTO sizipa. SIiepHble peakiiy. 3aKOHbI COXpaHEeHHUS
B sAepHbIX mpoueccX. IlodydeHue 5Heprum B AOEPHBIX
mporeccax.  PagmoaktuBHOCTh. Bunel pagmanuu. 3akoH
paguoakTUBHOro pacnaga. Cinaboe siiepHOe B3aHMMOJECHCTBHE.
B3anmopeiicTBue paguoaKTHUBHBIX HM3JIyYCHHH C BEIIECTBOM.
Honuzupyromue u3nydeHus. [lo3uMeTpusi MOHU3UPYIOLIETO
n3nyuyeHus. [lormomeHHast, SKCIIO3UIIMOHHAS U AKBUBAJICHTHAS
no3bl. PammanmonHslid ¢oH. 3amuTa OT HMOHU3UPYIOIIETO
W3ITYUYEHMUSL.

3.4.

Opranuzanust cCaMOCTOSTENFHON PabOThI 00YyYarOIINUXCS

CamocrosarenbHas paboTa CTyJeHTa — oOs3aTeNnbHass 4acTh 00pa3oBaTeIbHOIO Mpoliecca,
HaIpaBJieHHAs Ha pa3BUTHE TOTOBHOCTH K MPOPECCUOHATBHOMY U IMYHOCTHOMY CaM0O0Opa30BaHUIo,
Ha NPOEKTUPOBAHKE JalbHEHIIIEro 00pa3oBaTeIbHOT0 MapuIpyTa U IpoPecCuOHaTbHON Kapbephl.

CamocrodrenbHas paboTa 00y4aroLIMXCs 0 TUCHUIIMHE OpraHW30BaHa KaK COBOKYITHOCTh
ayJUTOPHBIX W BHEAYJUTOPHBIX 3aHATHH M paboT, 00eCreurBaIONINX YCIEUIHOE OCBOCHHE

JUCHUITIINHBI.

Ay,Z[I/ITOpHaSI CaMOCTOATCIIbHAA pa60Ta o6yqa101u14xc;1 10 JUCHHIIIIMHE BBIIIOJIHACTCA Ha
y‘-Ie6HBIX 3aHATUAX TI0A PYKOBOACTBOM IIpEmoAgaBaTcyidc M IO €Tro 3aJaHUIO. AYJII/ITopHaSI
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caMoCTOsTeNIbHas paboTa 00y4YaromuXCcsl BXOAUT B OOIIHI 00beM BPEMEHH, OTBEACHHOTO yUeOHBIM
IUTAHOM Ha ayAUTOPHYIO pabOTy, U perJaMeHTUPYETCs PACIUCAHUEM YUeOHBIX 3aHATHH.

BHeaymuTopHas camocTosiTelbHas paboTa 00y4Jaronuxcs — INIaHupyeMast yueOHas, HayqHO-
MCCIICIOBATENCKAs, IPAKTHIECKast paboTa 00yJaronuxcs, BEIMOIHIEMAas BO BHEAYyIUTOPHOE BPEeMSI
10 33JIaHUIO M TPH METOJNYECKOM PYKOBOJICTBE IMPENOaBaTeisi, HO 0e3 ero HemocpeACTBEHHOTO
y4YacTHs; pacliucaHueM y4eOHBIX 3aHATUH OHA HE PETJIAMEHTUPYETCS.

BHeaynuTopHas camocTosiTesibHas paboTa 00ydJaronIMXcsi BKIIIOYAET B CeOsi:

- MOJITOTOBKY K JICKIIUSIM, IPAKTHYECKUM H J1a00paTOPHBIM 3aHSATHSIM, 9K3aMEHaM;

- W3yYeHUE YIeOHBIX U Y4eOHO-METONIECCKUX PEKOMEH/IAIINN;

- U3yYEHUE TEOPETHUYECKOTO0 W TPAKTUYECKOTO MaTepuana Mo PEKOMEHIOBAaHHBIM
UCTOYHUKAM;

- MOJITOTOBKY K BBIITOJIHEHHIO JTA00PATOPHBIX PA0OT M OTYETOB IO HUM;

- MOJITOTOBKY K IIPOMEXYTOYHOU aTTECTAllU B TCUCHUE CEMECTpa.

CamocrosarenbHass pabora 0OydaroOmMXCsl C y4acTHEM TIpernojaBarenss B (opMmMe HHOM
KOHTAKTHOW paboOThl MpeaycMaTpUBaeT TPYIIOBY0 H (WIM) WHAMBHUIYalbHYI paboTy C
00yJaromyMUCs U BKITIOYAET B ceOsI:

- IMPOBCACHUC NHAUBUAYAJIbHBIX U T'PYIIIOBBIX KOHCYJII)TaIII/If/i 110 OTACJIBHBIM pasjaciiaM
JVCIUTUTHHBI,

- MPOBE/ICHUE KOHCYJIbTALUHI Tepe]l IK3aMEHOM.

3.5. IlpuMeHeHHE dJICKTPOHHOTO OOYYCHHMS, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUN

[Ipu peanuzanuu nporpaMMbl y4eOHOM TUCHUIUTMHBI BO3MOXKHO IPUMEHEHHE JIEKTPOHHOTO
o0ydenus (30) u TUCTAHIIMOHHBIX 00pa3oBareabHBIX TexHomorui (JJOT).

Peanusanus nporpaMMbl y4eOHOM IUCHUIUIMHBI C TPUMEHEHUEM 3JIEKTPOHHOTO O0yUYeHUs U
JMCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUN PErJIAMEHTUPYETCS ACHUCTBYIOIUMHU JIOKATbHBIMU
aKTaMH YHHUBEPCUTETA.

[TpuMeHsroTCS ClieyIonue pa3sHOBUAHOCTH PEATM3AIIMU TIPOTPAMMBI C HCTIONb30BaHuEM DO
u J10T:

HCI0JIL30BaHUE ucronbzosanue 30 u JOT iy, e BKJIOYeHME B YUeOHBbIH
90 n 10T npouecc

CMelaHHoOe Jlexun 70 B cootBeTcTBHU C

o0yueHne pacnucaHueM y4eOHbIX
3aHATHI

CMelranHoe JlaboparopHsie 3aHATHS 34 B coorBeTcTBHM C

o0yueHne pacnucaHueM y4eOHbIX
3aHSATUN

CMelrantoe [IpakTrueckue 3aHATUSL 34 B cootBeTcTBUH C

oOydeHune pacnmucanueM y4eOHbIX
3aHATUN

B snexTpoHHYI0 00pa3oBaTeNbHYIO Cpeay, MO HEOOXOAMMOCTH, MOTYT OBITH MEPEHECEHBI
OT/IETIbHBIE BUIbI YICOHOU JEATETLHOCTH.
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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/IPOBa{-‘[HOCTI/I 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-1:
Tekymeii n aTTecTalnu WJI-OIK-1.1
MPOMEKYTOYHOU I/II['OHK-14
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




13

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
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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 (COoriacHO BapuaHTy). OOBSICHUTD MOIYUYSHHBIN IpaduK 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 (IIPUBECTH HOSICHEHHUE):

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:
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Dx3ameH
B ITMCEMEHHOH (hopMe 10 OreTam

BUJIET Ne 1 (BTOpOi#i cemectp)
1. IlonsTHE «TemrmepaTypa» UCIOIb3yeTCs:
A. IUT1 XapaKTePUCTUKH CpeJHEe KWHETHYECKOW YHEPTUH TEIJIOBOTO JBIKEHHS MOJIEKYI M aTOMOB BelecTBa;  b. ams
XapaKTepUCTUKN PAaBHOBECHBIX MaKpOCHUCTEM;
B. g xapakTepuCTHKA Kak COBOKYITHOCTH YaCTHI] BEIIECTBA, TaK M JUTSI OMMCAHUS OTIAEIBbHBIX MOJIEKYJ M aTOMOB;
I'. B cratucTudeckoit Gusmke.
2. Ilnockas BosmHa, BO30ykmaeMasi BHOpaTopoM, KosieOiommmces 1o 3akoHy E = 0,3sin(6,28t) (ammumuTyaa gaHa B cM, a
IIUKJIMYeCcKas yacToTa B Mpaj/c), pacmpocTpaHseTcs co cKopocThio 106 m/c. BepHo, 4T0 (IIpUBECTH MOSCHEHUE):
A. BOTHA SBIISETCS 3aTyXxaromieil; b. Momynb ee BOITHOBOTO BeKTOpa paBeH 6,28 1/m;
B. nepuon xonebanuii B BonHe paBeH 1 Mkc; [. yactora xonebanuii B BonHe paBHa 0,5 '
3. MOMEHT CUJBL:
A. sBIseTCA CKAIIPHON BenUYuHOM; b. paBeH BEKTOPHOMY NPOU3BENCHHIO ONPEACICHHBIX BEKTOPOB;
B. uzmepserca B cuctreme CU B Tex ke eAMHULIAX U3MEPEHMSI, UYTO U paboTa CUIIbI;
I. BXOOUT B OCHOBHOC YPAaBHCHHC JUHAMUKHU BpallaTCIbHOTO ABUKCHUA TBépI[OFO TCJa.
4. BepHo, 4TO:
A. MHEepTHAsA Macca XapakTepU3yeT CBOMCTBO MPUPOIHOTO 00BEKTA MIPUTATHBATH ONPEACICHHBIM 00pa3oM JApyTre IPUPOITHEIE
00bekThl; b. rpaBHTalMOHHAs Macca XapakTepH3yeT CHOCOOHOCTh MPUPOAHOTO OOBEKTAa COMPOTHUBISATHCS BHEITHUM
BO37eCTBHAM; B. M0 SKCIIEpHMEHTANBHBIM NaHHBIM 3HAYCHHWS WHEPTHOM WM TPaBUTAIIMOHHOW MacC MPUPOJHOTO OOBEeKTa
paBHbL; I'. mHEpTHASI Macca BXOAUT B MAaTEMAaTUYECKOE BeIpaxkeHue 2-ro 3akoHa HeroToHa.

BUJIET Ne 2 (BTopoii cemectp)

1. 3aKOH cOXpaHEHHUs] MOMEHTA UMITYJIbCA!

A. criemyeT U3 OCHOBHOTO ypaBHEHHS TUHAMHUKH BpaIlaTelbHOTO JBIKECHHS TBEPAOTO TEla WM CHCTEMbl MaTePUATHHBIX
TOYeK; b. MMeeT CTaTHUCTUYECKHUN XapaKTep;

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

2. TemnepaTypHblid KOOGGUIMEHT JaBICHHS ra3a:

A. sBisieTcs Oe3pa3MepHoOii BennunHOW;  b. olMHAKOBBIH 71 BCEX Ta30B;

B. 3aBucur ot Buja rasa; I'. onmpenenseTcs 3KCIEPUMEHTAIIBHO.

3. Kunerneckas sHeprus MaTepHaibHOW TOYKH Macchl M, COBEPIIAOIIEH cBOOOJHBIE TApMOHUYECKUE KOJICOAHUS C
[UKINYECKON YaCTOTOM ® U aMILTUTYION A, ¢ TeUeHUEM BpeMeHH (ITPUBECTH TIOSCHEHHE):

A. He u3mensiercs; b. sABIseTCS NepUOANYECKU U3MEHSIOIIEHCS BETUYMHOM;

B. usmensiercs 1o JuHeHHOMY 3aKoHY; [I'. m3mMeHsercs.

4. CTO coOoTBETCTBYET KIACCUIECKON MEXAHUKE:
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A. IpY MaJIBIX CKOPOCTSX JBIDKEHUS, b. B CHIILHBIX TPaBUTAIMOHHBIX TOJISIX;
B. nmpu manwann kBaHTOBBIX 3QdekToB; I'. IpH oNpeneneHHBIX pa3Mepax 00HEKTOB.
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Dx3ameH
B ITMCEMEHHOH (hopMe 10 OreTam

BUJIET Ne 1 (tpetuii cemecTp)
1. Tlone co3maHO TOYEYHBIM 3apsAAOM +(q. YKaKUTE HANpaBICHHE BEKTOpa IpaJueHTa NoTeHnuana B Touke A. [IpuBectn
MOSICHCHUE.
4_$ﬁ.
- 4 2
+q
3

A.1l. Bb.3. B.4. T.2

2. Kakue ypaBHeHus MakcBenia qaroT HHGpopManuo 00 HCTOYHHKAX JIEKTPHYECKOTO OIS ?

divE = e = = I‘OtE — - a—B rotﬁ = j+ 62
A. ey 5 D=¢ggE of . T or
3. Ha MeTayu1 magaeT MOHOXpOMaTHIECKHI CBET. 3aBUCHMOCTh KOJMYECTBA (HOTORIIEKTPOHOB N, BBUIETAIONIHMX C IOBEPXHOCTH
METa1jia B e,HI/IHI/I]_[y BpeMCHI/I, OT UHTCHCUBHOCTH \] Imagarmiero ¢CBe€Ta HE COOTBCTCTByeT:

N E a

0 >J A. rpaduky 6; b. rpaduxy B; B. rpaduky r; I rpaduxy a.
4. MakcumallbHOE 3HAaYeHHE WHTEHCHBHOCTH PE3YJIBTUPYIOIIEH BOJHBI MpH HHTEP(EPEHIMH JIBYX MOHOXPOMATHYECKHX
CBETOBBIX BOJIH OJIMHAKOBON WHTEHCUBHOCTH:
A. B 2 pa3a mpeBOCXOIUT HHTCHCUBHOCTh KaXKJ0M U3 YKAa3aHHBIX BOJIH;
b. B 4 paza npeBOCXOIUT MHTEHCUBHOCTD KaXJI0W U3 YKa3aHHBIX BOJIH;
B. B 2 pa3a npeBOCXOIUT CyMMYy HHTEHCHUBHOCTEH YKa3aHHBIX BOJH;
I'. paBHa cyMMe HHTEHCUBHOCTEH yKa3aHHBIX BOJTH.

BMJIET Ne 2 (Tpetuii cemectp)
1. HesepHo, uro:
A. pe3onaHc B napayuiensHoit RLC-1enu Ha3pIBaeTcsl pe30HaHCOM TOKOB;
b. pezonanc B nocienosarensHoi RLC-1ienn Ha3bIBaeTCsl pe30HAHCOM HaIPSDKEHUH;
B. HeﬁCTBy}OHIee 3HaAYCHUEC HAIIPSXKCHUS B LCIIAX IEPEMEHHOI'O TOKa 0oJbIIIE €r0 AMIUIUTYTHOT'O 3HAYCHHA
I'. MomHOCTB, pa3BuBacMasi HCTOYHHKOM IIEPEMEHHOTO TOKa, BBIACISAETCS B BUJE TeIJia Ha KakaoM si1eMente RLC-nenm.
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3. Yron Mexmy IUIOCKOCTSAMH MPOITyCKaHMs ABYX IOJsipu3atopos 0bu1 pasen 30°. Tlpu yBenudenuu 3Toro yria B 3 pasa,
WHTEHCHUBHOCTE CBETA, IPOIIEIIIETO Yepe3 00a monspru3aropa (IIpUBECTH MOSICHEHHUE):
A. He n3menurcs; b. yBenumumrcesa;  B. cranmer paBnoit 0;  I'. ymensmuTcs B 2 pasa.
4. U3 xakoro ypaBHeHHUs] MaKkcBeIIa ClieAyeT, 4YTO MarHUTHOE TI0JIe HE SIBIIACTCA MOTEHIIUATBHBIM?
- (B - = QD

‘™ — — 1otE = — — rotH = j+—
amdVB=0 o, B=ppuH 5, o . T.¥s ot
4. ®opmyna Ax ¢ Ap. > h/4x:
A. BelpaxaeT KoHuenmuo M. [InaHka o KBaHTax W3JIy4EHUs U MOTJIOLIEHUS;
b. He sBnseTcs hopMyIIoii KilacCHYECKON QU3NKH;
B. sBnsieTcst oqHOM M3 OCHOBHEIX (hOPMYIT KBAaHTOBOW MEXaHUKM; |. BRIpaskaeT OJMH 13 MPUPOIHBIX 3aIIPETOB.
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5.4. Kpurepuu, mKaabl OLEHUBAaHUS IPOMEKYTOUYHOM aTTeCTalluy Y4eOHOU JUCIUIUINHBIL:

DopMa IPOMEKYTOTHOM
arTecTaluu

Kpurepum oneHuBanus

IIIxajabl olleHUBaAHUSA

OK3aMeH
B IUCbMEHHOM (hopMe 1o Omeram

3a BBIMIOJIHECHUE KaXKIOT0 TECTOBOTO 3aIaHUs HCIIBITYEMOMY BBICTABIISIOTCS
Oaiel. MUHHMalIbHAS OLIEHKA B Oailiax 3a ogHo 3amanue — 0,
MakcuManbHas — 1. MakcuMalibHas OLEeHKA B 0ajuIax 3a BBIIOJHEHUE BCEX
saganmii — 4 (100 %).

85% - 100% 5

65% - 84 %

41%-64%

NfWw| >~

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 OT1nuaHO
Dk3aMeH (0% - 100 %) Xoporo
Hroro 3a cemectp 0 - 100 6amnoB Y 10BIIETBOPHUTEIHEHO

(0% - 100 %) HeynoBneTBopuTeIbHO

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

COOTBETCTBUU C TAOJIULIEN:

100-6anabpHast cucTemMa

NATHOAJIbHAS CHCTEMA

IK3aMeH
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 MHAUBUAYAJIbHBIC JUCKYCCHUU,
- npenoaaBaHWC AVUCHUILIMHBI HA OCHOBC PE3YJIbTATOB HAYUYHBIX HCCHGHOBaHHﬁ;
- MOKCK M 00paboTka nH(OPMAIIUHY C UCTIOIb30BaHHEM ceTu HTepHeT;
- AUCTAHIIUOHHBIC O6pa3OBaTeHI>HBIC TEXHOJIOI'UH,
- MIPUMEHEHUE IIEKTPOHHOTO O0yUEHUS;
- KOMITIBIOTCPHBIC CUMYJISALIUU.
- 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 JUCHUTUITMHBI 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 OOYyYalOlIUXCsl CO3JAI0TCsA, MPU HEOOXOAUMOCTH, (OHABI OICHOYHBIX CPECTB,
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
TaJIbBAHOMETD, TTAHEIb JJI U3YYeHHUS MarHUTHOTO 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, CTEKJITHHAS IIJTACTHHKA 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 OcCHaIIEHHOCTHh MOMelIeHUH Il CAaMOCTOSATEIbHOI
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
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11. HUHO®OPMAIMOHHOE OBECIIEYEHUE YYEBHOI'O ITPOLIECCA

11.1 Pecypchl snekTpoHHOW OuOIMOTEKH, HH()OPMAIIMOHHO-CIIPABOYHBIE CHCTEMBI H

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

Hupopmayus 06 ucnoavsyemuvix pecypcax cocmasasiemces ¢ coomeemcmeuu ¢ Ilpunooicenuem 3 k
Ololl BO.

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/

Hepeqeﬂb UCNONB3YEMOC0 NPOSPAMMHOSO obecneuenuss ¢ pexksusumamu nodmeepofcdaiomux

doxymenmos cocmasasiemest 6 coomsemcemsuu ¢ Hpunoscenuem Ne 2 xk OIIOII BO.

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

JIUCT VYYETA OBHOBJIEHUM PABOYEM TIIPOITPAMMBbI YUEBHOM

JUCHUIIVIMHBI/MOAY JIsA

B pabouyio mnporpamMmy y4yeOHOM AMCUMIUIMHBI BHECEHBl H3MEHEHUS/OOHOBIEHHUS U

YTBEPKACHBI Ha 3aceiaHnu Kadeapsl GU3UKHU U BbICIIEH MaTeMaTHUKH:

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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