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[IporpamMma coctaBieHa B COOTBETCTBHH ¢ DenepanbHBIM TOCYAapCTBEHHBIM 00pa30BaTEbHBIM CTaHAAPTOM
BBICIIETO 00pa3oBaHMs 10 HampaBieHHio (crmenuanbHocTH) moarotoBku 06.03.01 Buomorus, IIpoduns
"Bruoskonorus", yTBepKICHHBIM MpHKa3oM MuHHcTepcTBa oOpa3oBaHus M Hayku Poccuiickoit @enepanum ot
07.08.2020 1. Ne 920, yueOHBIM IUTAHOM MOATOTOBKH OakajaBpmara o HampamieHunto moarotoBku 06.03.01
buonorus, yreepxxaeHasM YueHsiM copeToM OI'BOY BO «COI'Y» (mpotokon Ne 11, ot 29.04.2021r.).

Cocrasutenu: mpodeccop kadenpsl Gpuzuku u actpoHomun TypueB A.M.

PaGouas mporpamma o0CyXIeHA U YTBEPXKICHA Ha 3aceAaHnu KaQeapsl (U3UKU U aCTPOHOMUU

(mpotokoi oT «17» mast 2021r. Ne9(20/21)).

3aB. kadenpoii ”_ { Cunaes 1.B.

OpnoOpeHa coBeToM (hakyJIbTeTa XUMUH, OUOJIOTHH U OMOTEXHOJOTHH
(mpotokomn Ne 8/20-21 ot 25 mapta 2021 rona)

&
IIpencenarens coBera GpakyibTeTa J{ et Araesa @.A.

/

Pabouas npoepamma oucyuniunvl nPUHAMA 8 COCMABe OCHOBHOU NPOPECCUOHATLHOU 00PA308AMENbHOU NPOSPAMMbL
peuenuem yuero2o cosema Illpomoxon Ne 11 om 29.04.2021, Ymeepowcoena npuxazom pexmopa Ne 106 om
30.04.2021.




1. Crpykrypa u 001Iasi TPYA0€MKOCTb U CHUILITHHBI
OO11ast TPYI0EMKOCTh JUCIUILIAHBI COCTaBIsAeT 4 3aueTHbIX equnuil (144 vacos).

Ounas ¢opma oOyuenust | 3aouHas hopma 0OydeHHS

Kypc 1
CemecTtp 1
Jlexumn 36
[IpakTryeckue (ceMUHAPCKUE) 3aHATUS -
JlaboparopHbIe 3aHATHS 36
Koncynbranun -
Htoro aynmuTopHBIX 3aHATHI 72
CamocrositenbHas paboTa 36

Kypcogas pabora -
PopMa KOHTPOJIA

3K3aMEH Dk3ameH 36
3aueTr -
OO011ee KOJIMYECTBO YaCOB 144

2. Ileau ocBOeHUs IMCHUTIMHBI
[ensimu 0CBOEHMSI TUCHMIUIMHBI (MoyJis1) DU3UKA SBISAIOTCA:
1. CryneHTsl 10JKHBI OBJIQAETh 3HAHUSMU OCHOB (PU3MKHU, YMENO MPUMEHSTH NOJy4YEeHHbIE 3HAHUS IS

O0OBSICHEHMIA;

2. ®opmHpoBaTh y CTYIEHTOB 0OHIET0 (PU3MUECKOT0 MHPOBO33PEHHUS W PA3BUTHSA (PU3MYECKOTO
MBIILICHHUS],

3.  ®opmHpoBaTh LIEIBHOE NPEACTABICHUE O IPOIleccax U SIBICHUSX, TPOUCXOISAIIMX B HEXUBON U )KUBOU
IPUPOJIe, HAYYHBIH CIOCOO MBINUIEHUS, YMEHHUE BHJIETh €CTECTBEHHOHAYYHOE COJEp)KaHHe Mpodiem,
BO3HUKAIOIIMX B IMPAKTHYECKOU NEATEIBHOCTH CIIEHUAINCTA;

4. HayuuTh CTyJI€HTOB NPUMEHATH (PU3NUYECKHE METOBI HCCIEIOBAHNS HA OCHOBE IOJIy4YEHHBIX 3HAaHUM
B Kypce «Dusuka.

3. Mecrto nucuunimebl B cTpykrype OITOII 6akanaspuarta b1.0.11. O6s3arenbHas 4acTh.

JUis n3yyeHust JUCUUIUTMHBI He0OXO0AUMBI 3HaHUS U YMEHUS, TOJIy4eHHbIE 00YJaloIUMHUCS B
CpeAHEN IIKOJIE B pe3yJIbTaTe OCBOEHHs KypcoB: «DPusukay, «MaTteMaTuka» U T.1.

Jlns ocBoeHus naHHOW yueOHON AucuUIINHbI (Dr3nKa) CTyIeHT A0KEeH

3HaTh:

- BAKHEHIIINE CUCTEMbl KOOpAMHAT (JeKapToBas, [HIMHApUYecKas 1 cepruyeckas,
- BEKTOpHOE Ipe/ICTaBlIeHNEe (PU3NUECKUX BEJTHUNH,

- OCHOBBI HHTETPaJIbHO-TU (G (HEePEeHIIMATEHOTO HCUUCIIEHUSI.

VYMeTn:

- UCTIOJIB30BaTh CUCTEMY KOOPJIMHAT B PA3JIMYHBIX 33j/layax,

- HpOBO)II/ITI) MATEMATHUYCCKUEC onepam/m C BGKTOpaMI/I,

- muddepeHIpoBaTh U UHTETPUPOBATH HEMPEPBIBHBIE (PYHKITUH.

Braaners:
- CIMIOCOOHOCTHIO BEIOMPATH CHUCTEMY KOOPJIMHAT COTJIACHO peliaeMoil 3a1aye,
- CITIOCOOHOCTHIO BEKTOPHOTO MPEICTABICHHS U PEIICHUS PA3IMYHBIX 3a7ad,




- CLIOCOOHOCTBIO HCIOIb30BaTh TAOIUIBl IPOU3BOAHBIX U UHTErPAJIOB IPU peUIeHUH (HU3HUECKUX

3a7ad.

Hucnunnuna «®u3ukay HMMeEeT JIOTMYECKYI0 M COJIepKaTeIbHO-METOAMYECKYI0 B3aUMOCBS3b C
MOCIEAYIOIUMU AUCHMILUIMHAME M TpPaKTUKaMH Y4eOHOro TIUIaHa, JJIsi KOTOPBIX OCBOCHHE JaHHON
JTUCIUILTAHBI HE0OOXO0IMMO KaK TPE/IIeCTBYIONICE, 8 HMEHHO:

OO1as xumus,
Hayxku o 3emue,
buodwusuka,

MonexynsipHast OUONOTHUSI.

[Ipu OCBOCHHUHU TaHHOM JUCIUIIMHBI O0YYAOIIUNACS CMOXKET MTPOJAEMOHCTPUPOBATH (YACTHYHO)
cnenyromye 0000menHbie TpyaoBbie pynknun (OTD) u Tpynosbie pynkmun (TD):

Kon u HanmeHoBaHue O0600111eHHbIE TPYAOBBIE Tpynossle QyHKIUU
poheccuoHaIbHOTO byHKINN
CTaHJapTa
Ko Haumenosanue HaumenoBanue Kon
A
01.001 ITemaror A | Ilemarornueckas OOmienenarornaeckas A/01.6
(megaroruyeckas NesITebHOCTD 110 ¢bynkuusa. OOyueHue
NesITeTIbHOCTD B cdepe MPOEKTHPOBAHUIO U
JIOUIKOJIBHOT O, peanu3anuu
Ha4YaJIbHOTO OOIIIETO, 00pa3zoBaTeNbLHOTO
OCHOBHOT'O 00111er0, nporecca
CpeIHero odIiero B 00pa30oBaTeNIbHbIX
0o0pa3oBaHUs) OpraHu3aIMsIX
(BocmuTaTElNb, YUYUTEID) JOIIKOJIBHOT O,
HaYaJIbLHOT'O OOIIETO,
OCHOBHOI'O 00IIIETO,
CpeaHero o0Iero
o0pazoBaHus
40.011 A | IlpoBenenue HaydHO- OcymiecTBiIeHHE TPOBEACHUS A/01.5
[TpodeccuonanbHbIit HCCIIEIOBATENbCKUX U pabot no oOpaboTke 1
crangapt «Crenuanict OTIBITHO-KOHCTPYKTOPCKUX | aHAJIN3y HAyYHO-TEXHUUECKON
10 HAYYHO- pa3paboOTOK 10 OTAETBHBIM | HH(pOPMAIUK U PE3yIIbTATOB

MCCIIEIOBATETLCKUM U
OIIBITHO-
KOHCTPYKTOPCKHUM
pazpaboTKamM»

pasaciiaM TCMbI

HCCIIeNOBaHUN

4. TpeGoBaHHs K pe3y/ibTaTaM OCBOCHMS AUCHUIUINHBI (KOMIETEHIIMH 00y4YaloIerocs,
(¢opmupyembie B pe3yabTaTe 0CBOCHHUS IMCIUILIUHBI (MOAYJIfA)

[Ipouecc n3yueHus: AUCUUILIMHBI HAIIPaBJieH HAa (OPMHUPOBAHUE CIAEAYIOIIUX KOMITETEHIIHI:
- 3HA€T OCHOBHBIE KOHIIETIIIUHN i METO/]Ibl, COBPEMEHHbIE HAIIPaBJICHHU MATEMaTUKH, (PU3UKH, XUMHUHU U HAYK

o 3ewmie,

AKTYaJIbHBIC HpO6J'IeMI)I OMOJIOTUYECKUX HayK H TCEPCHCKTUBLI MCEKIUCHUILIMHAPHBIX
uccnenoanuii (OI1K-6.1);

- yMeeT HCMOJb30BaTh HABBIKK J1A0OPAaTOPHOM pabOThl U METOAbI XUMHH, (PU3UKH, MAaTEMATHYECKOTO

MOJICTTUPOBAHMSI 1 MaTEMaTHYECKOI CTATUCTUKHU B podeccuoHanbHoit nesrensHoctr (OI1K-6.2);

- BIIAJICET METO/IaMH CTaTHCTHUYECKOTO OLICHWBAHMS U MIPOBEPKHU TUIIOTE3, IIPOTHO3UPOBAHUS TIEPCIICKTHB
U COLIMABHBIX MOCJIEACTBUI CBOEH npodeccuonansHou nesrensHoct (OI1K-6.3).




B pe3ynbrare ocBOCHHE AUCHUIUIMHBI CTYIEHT JOJIKEH:
3HaTh.
- CTPYKTYpY Kypca «DPu3uka», cojepkaHiue OCHOBHBIX BOIPOCOB COOTBETCTBYIOIINUX Pa3/eioB Kypca;
- sI3bIK Kypca «Pu3uka, T.€. 3HaHUS (PU3NIECKUX TOHIATHI B GOPMYIHUPOBOK 3aKOHOB;
- OCHOBHBIE TIOJIOKEHUS ¥ TPAHUIIBI IPUMEHUMOCTH CYIIECTBYIOMINX (U3HMUECKUX TCOPUIL;
- COJIEp’)KaHHE U MaTeMAaTHYECKOE OTOOpaKEHNE OCHOBHBIX 3aKOHOB;

YMmers:
- CTaBHUTD LIEJIU , 33]1a41 ¥ OIPEACIIATh METO/IbI U3yYCHHS KaXI0T0 paszena Kypca «O0mei Gu3ukmny» u
BCEro MpeaMeTa B LEeJIOM,
- (hopMupoBaTh (pU3HUECKUE 3aKOHBI U TEOPUU C IPUMEHEHHUEM aJIeKBaTHOIO MaTEMaTHYECKOTO
anrnapara, KOJM4eCTBEHHOI0 OIMCAaHUsl CBOMCTB MOJIEbHBIX CHCTEM,
- CTPOUTH (PU3UYECKHE MOJICIIN M PeIlaTh KOHKPETHBIC 3a[auy 33/IaHHON CTETIEHH CJI0KHOCTH,
- [IOCJIe10BATEIbHO M3JIaraTh U3yYeHHbIM MaTepuall, IBUrasCh IPU 3TOM OT pacCMOTpeHHUs Oosee
MPOCTHIX (POPM ABMIKEHUS MAaTEPUU K 00JIee CIIOKHBIM,
- CAaMOCTOATEJIBHO CTaBUTh LIEJIH JESITEIbHOCTH U IIJIAHUPOBATh CIIOCOOBI X JTOCTHXKEHM,
- IJIJAHUPOBATh U MPOBOJUTH SKCIEPUMEHT, aHATU3UPOBATH IIOJy4yaeMble IKCIIEPUMEHTAIbHbIE
pe3yabTaThl,
- U3MEPATH C OTIPEAEIECHHON TOUHOCTHIO pa3IM4HbIe PU3NYECKUE BEIMYMHBI, ONPENEATh IOIPEUTHOCTH
IIPU OPSMBIX U KOCBEHHBIX U3MEPEHMSIX.

Baangern:

- HaBBIKAMU MIPOBEJICHUS YICOHOTO M HAYYHOTO IKCIIEPUMEHTA, TO TPE/IoaraeT 03HaKOMIICHHUE C
puOOpaMu ¥ METOaMH U3MEPEHU;

- HABBIKAMHU CaMOCTOSITEJIbHOM pabOThI C Y4€OHOW U, TATEHTHON M HAYYHOU JIUTEpaTypoil;

- HaBBIKaMHU HAy4YHO MPaBWIBHO ()OPMYIHUPOBATH U PELIaTh MOCTABICHHBIE B MPAKTUKyME 33J]a4M KaK
TEOPETUIECKOTO TaK U MPAKTHYECKOTO XapaKTepa;.

- 3HAHUSAMH U COOI0IaTh TpeOoBaHuUs O€30MacHO padoOTh B (PU3NUECKOM PAKTHKYME.



5. Conep:xaHue U y4eOHO-MeTOAMYECKAS KAPTA JUCHUNIMHBI

Tabauua 5.1

Howme

HEACI

HaumenoBanue Tem (Bompocos),
HN3y4acMbIX I10 [IaHHOﬁ JUCHHUITIINHE

3auaTus

CamocrosiTensHast paboTa CTyJCHTOB

JI JIa0.

Coaepxanue

Yacel

DopMmsbl
KOHTpOJIA

Konmuectso
0aiuIoB

min | max

JIurepary
pa

ITpumeua
HUS

Brenenue. @usnka kak Hayka. [Ipeamer,
n3ydaeMblil GU3MKoil. Matepus v ABIKEHHE.
DKCIEPUMEHT U TEOPHS B PU3MUECKUX
nccnenoBanuax. [IpenMer MexaHUKH.
Krnaccuueckas u KBaHTOBas MEXaHHUKa.
OTHOCHUTENBLHOCTD ABMKeHUA. CHCTEMBI OTCYETA.
KoopaunatHas 1 BeKTOpHBIE ()OPMBI OITHCAHUS
JBWKEHHS MaTepuanbHON Toukd. [lepemerienne,
CKOpOCTb, yCKOpeHHUE. TaHreHIIUAIbHOE U
HOpMaJbHOE ycKopeHue. KuneMaTuka 1BHKEHUS
10 KPUBOJIMHEWHOH TpaeKTOpuu. [IBrKeHne no
OKPY>KHOCTH. YTJIOBast CKOPOCTb U yTJIOBOE
YCKOpPEHHE U UX CBA3b C JIMHEHHBIMHU
XapaKTepUCTUKAMH JABH)KCHUSI.

KHIKOCTH.
OIpe/ieIeHHs

JlaBneHue B
Meton
BSI3KOCTH.

VceTHBIN
onpoc

1,4,6,7

B3aumogeiicTBue MaTepualbHBIX TEIl.
HueprimanpHbie 1 HEUHEPIHATBHBIE CUCTEMBI
orcuéra. 3akoHsl HeroToHa. Macca, cuia.
VYpaBaeHnue aprxeHus. [IpuHImn
oTHOcUTeIbHOCTH [ anmmes. 3aKOH BCEMHPHOTO
TsroTeHuns. Cuia TSDKeCTH, YIIPYTOCTH, TPEHUSL.

[IpeoOpazoBanus [anumnes.
CrnenctBud u3
npeoOpa3zoBanuii Jlopenua

YcTHBIIT
orpoc

1,4,6,7

JlnHaMMKa BpaIiaTeNbHOTO IBUKEHHS TBEPIOTO
TeJa OTHOCUTENIBFHO HEMOABM)KHON ocu. MOMEHT
WHEPLWH, MOMEHT CUJIBI. Y paBHEHHE JUHAMUKH
BpallaTeNbHOTO IBHKEHUS. MOMEHT MHEPLIUN
TBEPIBIX TeJl pa3Hoii popmbl. Teopema
IITelinepa. [ToHATHE 3aMKHYTOW CUCTEMBI.

CBobonHOE ageHue Tel.
JB1>xeHue Tena
OpOIIIEHHOTO BEPTHKAIHEHO
BBEpX.

YcTHbIIT
orpoc

1,4,6,7




I/IMHYJ'ILC MaTCpHa.HI:HOﬁ TOYKH, CUCTCMBI
MaT€pHaJIbHBIX TOYCK.

3aKOH COXpaHEHUs M N3MEHEHUS NMITYJIbCA. CHIIBI B KITACCHYECKOM VYcrHbIi
LenTp Macc cucteMbl MaTepHalIbHBIX TOYEK U MEXaHHKe orpoc
3aKOH €ro IBW)KEHHUS. PeakTUBHOE IBUKEHUE. OMnBITHBIE 3aKOHBI
3aKoH COXpaHEHUs M U3MEHEHUS DHEPTUHU B uaeansHOrO raza. Cpennee 14567
MexaHuke. MOMEHT UMILyJIbCa MAaTEPUAIILHON YHUCJIO CTOJKHOBEHUN U T
TOYKHU U CUCTEMBI MaTEPUANIbHBIX TOYEK. MOMEHT CpenHsis AJTMHa CBOOOJHOTO
CWIBbIL. 3aKOH COXPaHEHUS M N3MEHEHHUSI MOMEHTa mpobera mMoJexyi. Bakyym
nmmynsca. OK-7, OIIK-4, T11K-3, T11K-4, T1K-10 Y METOJIBI €T0 MOITyYSHUsI.
Konebarensnoe nBmxenue. 'apMoHndeckne
KOJIeOAHUS M UX XapaKTePUCTUKA. DHEPTHs
IIpumeneHue nepsBoro
FapMOHHUYECKOTO OCLHUILIATOPA. Y paBHEHHE
Havaja TePMOJUHAMUKH K 5,6,7
KOJIeOaHUSI MOJICBHBIX CUCTEM (Tpy3 Ha
o N H30-TIPOLIECCaM.
MPYXUHE, MATEMAaTUYCCKUIA U (PU3NICCKUIA
MasiTHUKHN). BEIHYX/IEeHHBIE KONCOaHMs.
Bonabl, ppoHT BONHEL. YpaBHEHUE BOJTHBI. VYcrHbIi
N N VYcnoBre paBHOBECHS TET
OHeprus nepeHocuMas yrpyroi BOJTHOM. orpoc
N HMMEIOIINX OCh BPALCHUSI.
ILnoTHOCTB 3HEprUu. J[BUkKEHUE UlleanbHON
N IIneqo cuisl, peryar.
KUJIKOCTH, TI0JIE CKOPOCTEH, TNHUH U TPYOKH 5,6,7
N OHeprus, padbora u
TOKa. YpaBHeHue bepnyinu. TeueHue BsI3Koi .
o MOIIIHOCTh MEXaHUYECKOU
xuakoctu. @opmyina Ilyaseina. JlamunapHble U
CHUCTEMBI.
TypOYJI€HTHBIE TOTOKHU.
3aKOHbl MEXaHMKU B JBIKYIIUXCS CHCTEMax 3aryxatomue KonebaHus U . YcTHBII
OTCYETA. O06001TIeHABIN MPUHLIMAI HX XapaKTEepUCTUKHU onpoc
OTHOCHUTEIHHOCTH. OcHOBHBIE MOCTYJIAThI SBnenue uHTEpEpPEHIUH.
creuuaibHOU TEOPUU OTHOCUTEIBHOCTH Crosuue BOJIHBI, 3BYKOBbIE 147
OHHIITENHHA. [IpeobpazoBanus Jlopenma. BOJIHBI. T
NMnynsC M 3HEprus TOYKM B PEISTUBUCTKON
MEXaHHMKe. DHEpPrusi MOKOs. 3aKOH COXpaHEHMS
TIOJIHOW SHEPTUH.
OCHOBHBIC TTPECTABICHIS MOJICKYJISIPHO- I'unore3a [e- bpoiins. YcrHblit
KuHeThueckoil Teopuu. [IpeaMer u MeTO bl Ypasuenue lllpenunrepa orpoc
MOJIeKYJIsipHO# (pr3ukH. CTaTUCTHYECKUH U JUIS. MUKPOYACTHUIIBI.
TEPMOJIMHAMUYCCKHH TTOIXOBI. CocraB szpa aTomMa. 2,4,6,7

TepMoarHaMHUUECKHE NTapaMeTphl. PaBHOBECHBIE
cocTosiHMs U nporecchl. [loHsaTHE «HaeaIbHBIMN
ra3y. OcuoBHoe ypaBHeHue Knamnelipona -

BzaumopeiicTBue
HYKJIOHOB B fJIpe€.




Menpeneesa. Pacipenenenne Monexyi
neanbHOro Ta3a (pacupeaenenne Makcsenna u
Bonbimana). bapomerpuueckas popmyia.

9 OcHOBBI TepMOIUHAMUKH. BHYTpeHH:s sHeprus IIpoBoHUK B VYcrHbI
nAeanbHOro rasa. KoamdecTBo TEIIOTHI. JIEKTPUIECKOM TIOJIE. OIpoc
TennoemMKkocThb. 3aKOH pacnpeesieHHsI YHEPTUU Pacnipenenenne 3apsnoB B
O CTeneHsIM cBOOObI. 1-bIif 3aK0H (Hayao) MIPOBOJIHUKE.
TepmoauHamMuKky. [luknudeckue npoueccel. [y DIEKTPUYECKOE TTOJIE 3 1,4,5,7
Kapno. KII/] nukina KapHo u TemioBoil MaliuHsI. BHYTPH U BHE ITPOBOJHUKA.
2-0if 3aK0H (Hayao) TepmoanHaMuk. [loHsTHE
SHTpONUHU. | paHUIIbI IPUMEHUMOCTH 2-0T0
3aKOHA TEPMOJINHAMHKH.
9 1-as pyOesxHasi aTTecTalMsA 25
10 PeanbHble razpl, KUAKOCTH U KpUCTAILIBL. CHITBI Haceuuensslii nap. YcrHbI
MOJIEKYJIIPHOM B3aUMOJCUCTBUS. PeabHble rasspl. BiraxxHoCTh BO3AYyXA. ompoc
VYpaBueHus Ban-nep-Baanbca. Ilepexon u3 CmauuBanue,
ra3000pa3HOTro B )KUAKOE COCTOSHHUE, KalWUIApHbIE SIBICHUS. 2 14567
KpUTHYECKHE napameTpsl. [loBepxHOCTHOE Temnnosoe pacmupeHus T
HaTSHKEHHE )KUIKOCTH. KaIsipHbIe SIBICHMUS. TBEPABIX TEIL.
Tsepaeie Tena. Kpucrammndeckas pemeTka.
@azosble nepexoanl 17 u 2'° poga
11 Onexktpudeckuit 3apsj. 3akon KymoHa. DIIeKTPUUIECKAS EMKOCTbD.
HanpsikeHHOCTB 37IEKTPUUYECKOTrO MOJIS. Konpencaropsl. Heprus
ITorennuan. PasHocTh IOTEHIIMAIOB. AIEKTPUYECKOIO MOJISL.
JIMDIIEKTPUKHN B 3JIEKTPUYECKOM o€, J[uIoinsb. Pa6oTa n MmomHoCTh
JlMnonbHBI MOMEHT. BekTop nmosspusanyy. UIEKTPUIECKOTO MOJISL. NS~
Teopema I"aycca. BekTop anexrpudeckoit 3axoH Jlenna - Jlxoyis. ompoc 2 2,56
nHAYKIWU. 3akoH OMa U1 yJacTKa Leru.
CropoHHHE CHITBI. DIEKTPOABIKYINAS CHITA.
3axon OMa 71 IeNH, COAEP KAIEr0 HCTOUHUK
TOKa. Pa3BeTBI€HHBIE AIEKTPHUUECKHE LIETIH.
ITpaBuna Kupxroda.
12 MarsautHoe nosie Toka. Bektop MarHuTHbII MaruutHsle CBOICTBa
nHAyKuuu. 3akoHsl bruo-Casapa- Jlantaca u BenlecTBa. MouekyspHble
Awmrepa. [IoTox BeKTOpa MarHUTHON MHIYKITHH Toku. [lma-, mapa- wu VYTl 3 2456
yepes 3aMKHYTYIO TOBEPXHOCTh. Teopema o (heppOMarHeTHKH. o1poc T
LUPKYJSUY BEKTOPA MArHUTHOW MHAYKLIUH. DIEeKTpONpPOBOAUMOCTD

BekTtop HamaranueHHocTH. MarHuTHas

TBEPABIX TCII. 3aBHCUMOCTh




BOCIIPUMUMYUBOCTH U IPOHUITACMOCTD.

COIPOTUBJICHUSI MCTAJLUIOB

DnexTpoMarHuTHas HHAYKIHA. 3akoH Dapajes. oT TEeMIEepPaTypHL.
[Ipasuno Jlenna. MTHAYKTUBHOCTS. CBepXnpoBOJUMOCTb.
CamouHaykius. BzauMonHIyKius. 3akoH ®Dapages.
Tpancdopmarop. NHIyKTUBHOCTS.
CaMOuHIyKITHSI.
Tpanchopmarop.
MarnuTHbie CBOICTBa
BEIEeCTBA.
13 IlepemenHsIil ToK. 3akoH OMa 17 nenen
MIEPEMEHHOT0 TOKa C OMHYECKUM
COTIPOTHBJICHHEM, EMKOCTHIO W MHIYKTUBHOCTHIO.
ITonmynpoBOgHUKH.
PeakTuBHOE conportuBieHne. MOIHOCTh
N ONeKTpOoHHAas M JBIPOYHAS
nepeMeHHoro Toka. KonebareabHbIH KOHTYP. N
MIPOBOIUMOCTH, p-n YcrHbII
CBo0o1HbIe KOJIeOaHus. 3aTyXarolIue, 2,45,6
MEepPEXO0/bl. Huonwi, ompoc
BEIHYX/ICHHBIEC KoJieOaHus. SIBIeHne pe30HaHC.
TPaH3UCTOPEI. Dddekr
[Tonstue BuxpeBoe anekTpuieckoe noie. Tok Xoia
cMeleHus. Y paBHeHus Makcsesia B ’
miuddepeHInaATbHON 1 HHTETpaTbHOU (hopMe.
DNeKTpoMarHuTHasl BOJIHA.
14 OneKTpoMarHuTHas pupoaa CBETA.
lapmonnueckast BonHa. [Inockue u cdepuueckue
N Toxu B razax. Monuzanus
BoHEL.  BomuoBoii  ¢ponr.  Ilomspuzarus
N ra3zoB. ['azopa3psaHas
QJICKTPOMArduTHBIX BOJIH. HI/IHeI/IHaH, Kpyrosasd, o
o mrasMma. Therommi,
MIUNTHYECKAs Tospu3anuu. EcTecTBeHHBIH . N N
JYTOBOU Y KOPOHHBIN YcTHbIi
cBeT. DOTOMETPUUECKUE MOHATHUS U BEIUYHHBIL. 2,4,5,6
pa3psiasl. Macc- o1poc
PacmipocTpanenue, oTpakeHHe, TNPEIOMIICHUE U
cniektpomeTp. Toku B
norjouienne cBeta (3akoH byrepa). ucnepcus
ANEKTPOIUTAX. 3aKOHBI
cBera. HopMmanbHas ¥ aHoMaibHas IHUCIEPCUU. Dapanes
[Monsipuzamust cBera mOpu  OTPaXEHUU U p '
npenomieHud. Yrois bprocrepa.
15 NnTepdepennms cBeToBbIX BOMH. PazHOCTh X074. [lommHOE BHYTpEHHEE YcTHBII 2,4,5,6
Ycnosue naTEep)EepPEHIMOHHBIX MAKCUMYMOB 1 oTpaxeHue. OnrTudyeckue orpoc

MUHUMYMOB. HTEepepeHLns B TOHKUX IIJICHKaX.
[IpocBernenne ontuku. MIHTEpPEepEeHITIOHHBIE
npubopsl - uaTephepomerp MaiikeabcoHa.
JlBoiiHoe myuenpenomienue. [lonspuzanus npu
JBOMHOM JTydenpesoMieHnd. Bpamenne

SIBIICHUS B aTMOCdepe.
Panyra. Mupaxu
bunpusma, Oununza.
IIpumenenue




MJIOCKOCTHU NOJIAPU3AIUU B KPUCTAIIIUYCCKUX

MHTEPPEPEHLIMOHHBIX

tenax. CaxapaMeTpHsl. pUOOPOB.
Konsua HeroToHa.

16 JIunzel. @opmyna nuH3bl. ONTHYECKAS CHUIIA. 30HHas TJTAaCTHUHKA. 2 YcTHbIi 2,4,5,6
JIuneliHoe yBenuueHue JUH3bL. TONCThIE JIUH3BL. Hudpaxmus dpaynrodepa. ompoc
A066epammu. [TorsTie 0 Trojgorpadun. EcTecTBennsbIit u
CroHTaHHOE U BBIHYKJICHHOE MU3JTy4eHHE. MOJISIPU30BaHHBIN CBET.

JIazepsl. THBepcHas HaceneHHOCTh. IIpuHIUn 2 2 3aKkoH Mairoca. 3
paboThI 1 KOHCTPYKIHS J1a3epa. CBoiicTBa [TocTpoenne wn30OpaxkeHMIt

na3zepHoro u3nydeHus. Judpaxmms B cOOMparoIeil 1 BOrHyTO!

PEHTI€HOBCKUX JIydel Ha KPUCTAININYECKON JIMH3aX.

pemrerke. ®opmyna Byneda-bpera.

17 3akon Kupxroda, Credana- bonpnmana, Buna. [IIxana 3MeKTPOMarHUTHBIX 2 VcTHBIH 3,4,5,6
®opmyina [Inanka u Penes- xunca. Buentauii 2 2 BOJIH. Panuosemnianue. OIIpoc 3
doroadhdexr. TeneBuneHue.

18 VYpasuenune OiHITeHA. [TnpomeTpus. OnTuyeckuii W BHIUMBIN 2 VYcrHbIin 3,4,5,6
Bboposckas teopust atoma. OnbiTel Opanka u JIAATa30Hbl onpoc
I'epua. JJIEKTPOMArHUTHBIX  BOJIH.

Ilennas peakuus BonHoBoe ypaBHEHHUE.

CocraB sanpa atoma. B3aumopeiictsue Ckopocrts cBera.

HYKJIOHOB B SIJIp€. 2 2 3
VYpasuenue llpenunrepa ms

MHWKPOYACTHIIBI.

Atom bopa.

19 2-51 pyOeskHasi aTTecTalUsA 25
Bcero 36 36 36 100




6. OoOpa3oBaTejibHbIE TEXHOJOTHHI

TpaL[I/IIII/IOHHLIe JIEKIIUM H naﬁopaTopHLIe 3aHATHUSA C HCIIOJIb30BAHHUEM COBPCMCHHBIX
HHTCPAKTHBHBIX TEXHOJIOTHIA. HCKHI/II/I C HCIIOJBb30BaHUCM MYJ'IBTI/IMC,Z[I/II‘/'IHBIX HpGSGHTaHI/IfI, JICKIOIMH -
6606,[[]31, JCKOUH-TUAJIOTH, 3BPHUCTUYCCKHUE JICKIUH, JICKIWH-BU3YyaJlU3alluu, J'Ia60paTOpHBIC 3aHATHA,
CaMOCTOATCIIbHaA pa60Ta CTYACHTOB, KOMIIBIOTECPHOE TECCTUPOBAHUC.

Jleknus-1uanor — cojepkaHue MoAaeTcs 4epe3 CEpHI0 BOIPOCOB, HA KOTOPBIE CTYAEHT NOJIKEH
OTBEYATh HETIOCPEACTBEHHO B XOJ€ JICKIIHH.

IIpe3eHTanuM Ha OCHOBE COBPEMEHHBIX MYJIbTUMEIUHHBIX CPEICTB - CaMblii A3 PEKTHUBHBII cr10c00
JOHECEHUs BaXHOW uWHPoOpManIMKW TpH MyONMYHBIX  BBICTyIUIeHHsX. Craiii-pe3eHranuu ¢
UCIIOJIb30BAaHUEM MYJIBTUMEIUITHOTO 000pYIOBAaHHS MO3BOJISIOT d3(PPEKTUBHO U HATIAAHO NPEICTaBUThH
colep)KaHWEe HM3Y4aeMOro MaTepHaja, BBIICIUTh M IMPOMUIIOCTPUPOBATH COOOILICHHE, KOTOPOE HEceT
MOYYHUTENbHYI0 HMH(POPMALUIO, TIOKa3aTh e¢ KIII0UEBBIC COAEp)KaTelbHbIe MyHKTHL. lcrmomp3oBanue
MHTEPAKTUBHBIX SJIEMEHTOB IT03BOJISIET YCHIUTh 3PPEKTUBHOCTD ITYOIMYHBIX BBICTYIUICHHUH, SBIISFOLIIXCS
YJaCThIO IPOPECCHOHATIBHOM NeITEIbHOCTH PEIo1aBaTels.

OnnaiiH-ceMMHap — pa3HOBHIHOCTh BeO-KOH(EPEHIMH, TPOBEACHUE OHJIAWH-BCTPEY WIIH
Ipe3eHTanuii yepe3 MHTEepHET B pexuMe pealbHOro BpeMeHU. KakIblil U3 y4aCTHMKOB HaXOIUTCA Y
CBOEro KOMIIbIOTEpa (CpeAcTBa CBsA3M), a CBA3b MEXIYy HHUMHU IOAJEpXKHUBaeTcs dvepe3 MHTepHeT
IIOCPEJICTBOM 3arpy’>KaeMoro MpuIoKeHHs!, yCTAaHOBJICHHOT'O Ha KOMITBIOTEPE KaX/10r0 yyacTHUKa (Zoom,
Meet, Skype u np.).

Buneoxongepenuus — ceanc BuaeokoHpepenucsazu (BKC) — 3to TexHOnorus MHTEpaKTUBHOTO
B3aMMOJICHCTBHS JIByX M OoJiee yYaCTHMKOB 0Opa30BaTEJILHOTO Ipoliecca s oOMeHa uHpopmanueil B
peaIbHOM pEXUME BPEMEHHU.

JlabopaTopHasi padoTa — riepeyeHb padOT MPUBEICH B TAOIUIE HUXKE.

Hcnonb3yroTcss MHTEpAaKTUBHBIE METOAbl OOYUEHHS: CUTYallMOHHBIE 3aJayd, HCCIIEI0BaTENbCKUI
MeTo]1 00yueHus1, IPOBEACHNE U3MEPEHNUH, TOATOTOBKA U 3alllUTa Pe3yIbTaTOB.

TexHoJ10r1s 371eKTPOHHOI0 00y4eHus (peanu3yeTcs IPU HOMOIIH 3JIEKTPOHHON HHPOPMAILIMOHHO-
obpazoBatensHOl cpenpl (DMOC) COI'Y mnpu ucnonb3oBanuu pecypcoB OBC, mpu mnposeneHHH
aBTOMAaTU3MPOBAHHOTO KOMIIBIOTEPHOTO TECTUPOBAHUS U T. [1.).

Hcnonp3ytorcs OamipHO-pEHTHHIOBas CUCTEMa OLIEHKM 3HAHHWM, TEXHOJOTMH C MpPHUMEHEHUEM
JTUCTAaHIIMOHHOTO OOydeHus Ha ruiatdopme http://Ims.nosu.rul/.

IIpumeyanus:

- Bce Buapl yueOHOW pabOTBI MOTYT MPOBOJUTHCSA JUCTAHIIMOHHO HA OCHOBE JIOKAIBHBIX
HOPMAaTHBHBIX aKTOB.

- B nemsax peanuzaiiuy WHAXBUIYATbHOTO TMOAXO0Ja K OOYYCHHIO CTYAEHTOB, OCYIICCTBIISIOLIMX
y4eOHBIN TpoIecC MO WHIMBHIYAIbHONW TPACKTOPHH B paMKax HHIMBHAYyaJbHOrO paboyero IiaHa,
U3ydeHHEe JaHHOM IMCHUIDIMHBI MOKET OCYIIECTBISATHCA YEpe3 WHAWBUAYaJIbHbIE KOHCYJIbTAIMN
MPETIOIaBaTe sl OYHO, B YaChl KOHCYJIBTAIINH, TI0 JJICKTPOHHOM 1T0UTE, a TaKKe ¢ ucmons3oBanuem  Cisco
Webex Meetings, miatdopmbel auctaHimonHoro obydenus Moodle, nuuHblii KaOWHET CTyAeHTa Ha
noptaine COI'Y, npyrux snementoB DMOC COI'Y.


http://lms.nosu.ru/

JlaGoparopHblie padoThl — TA0IHIIA.

Ne/m Tema Bun Koau AKTHBHbBIE HNHTEpaKkTUBHBI
3aHATHS | 4YeCcT $hopmbi e hopmbl
BO
yaco
B
1 | Teopus ommbOK. JlaGopato 2 CemuHap B
pHas JIaJIOTOBOM
paborta pexuMe
2 | M3yueHne mMITaHTEHIUPKYIIS U JIaGoparo 2 [IpoBenenue
MUKpOMETpa, paboTa ¢ HUMHU. pHas MOMCKOBOT'O
pabora ¢bu3nIecKoro
JKCIIEPHUMEHTA
3 | Onpenenenue mIoTHOCTH BemecTBa. | Jlaboparo 2 [TpoBeneHme
pHas MIOMCKOBOTO
pabora (bu3nIecKoro
JKCIIEPHMEHTA
4 | OnpenenieHne YCKOPEHUSI 36MHOTO JlabopaTto 2 [IpoBenenue
MPUTSDKEHUS. MaT. MasiTHUKA. pHas MIOMCKOBOTO
pabora ¢bu3nIecKoro
JKCIIEPHUMEHTA
5 | OmnpeneneHue yCKOpEHUs 36MHOTO JlaGoparo 2 Case-study
MPUTSDKEHUS. MaT. MasiTHUKA. pHas
pabora
6 | HccnenoBaHne OCHOBHOIO 3aKOHA JIaGopato 2 IIpoBenenue
BpAaIaTeIbHOTO IBIKEHHS TBEPJOTO | pHas MTOMCKOBOTO
Tesa Ha MasiTHUKe ObepOeka. pabota ¢bu3nveckoro
HKCIEPUMEHTA
7 HccenoBanne OCHOBHOIO 3aKOHA JlabopaTto 2 IpoekTHast
BpalaTeabHOro ABMKEHUS TBEPAOr0 | pHasg paspaboTka
tena Ha masitTHuke OOepoOeka. paborta
8 | I'paBuTanimoHHoe noje 3emiu. Hucnyr
9 | l-as pyOe:kHasi aTTecTanusl.
10 | OnpeneneHrie BIaKHOCTH BO3ITyXa JlaGoparo 2 [IpoBenenune CemuHap B
IIpY ITOMOILM IICUXPOMETpA. pHas IIOMCKOBOT'O AMaJIOroBOM
paborta (buzmIecKoro pEXKUME
HKCHEPUMEHTA
11 | IlonyyeHue u u3MepeHue BaKyyma JlaGoparo 2 [IpoBenenue
(BBICOKOTO) pHas MIOMCKOBOT'O
pabora (usnueckoro
HKCHEPUMEHTA
12 | [lomy4yenue u U3MEpeHHUE BaKyyma JIaGoparo 2
(BBICOKOTO) pHas HpoexrHas
paborta pa3zpaboTka
13 | Onpenenenue OTHOIIEHUE Jlaboparo 2 [IpoBenenue
TETUIOEMKOCTEH 10 crioco0y pHast MTOMCKOBOTO
Knemana-/Iezopma. paborta (usrueckoro

HKCIIEPUMEHTA




14 | Onpenenenue OTHOIIEHUE JlaGopato 2 CemuHap B
TEIIOEMKOCTEH 10 crioco0y pHas JUaoroBOM
Kinemana-/lezopma. pabota pexnme

15 | Onpenenenue oTHOLIEHNE JIabopato 2 ITpoexTHas
TEIUIOEMKOCTEN 10 criocoly pHast paspaboTka
Knemana-/lezopma. pabota

16 | OnpeneneHre eMKOCTH JlaGopato 2 [IpoBeneHue
KOHJIEHCATOpa MPH IMTOMOIIH MOCTa pHas MTOMCKOBOTO
Cortu paborta (hbu3mIecKoro

HKCHEPUMEHTA
17 | ®a3oBbie iepexosl 1-ro u 2-ro poaa Case-study
18 | 2-as py6exHas aTTecTanus.
Bcero 36

7. YueOHO-MeTOAUYECKOE o0ecredeHne CaMOCTOSTe/IbHOI PadoThI

CamocrositenbHass pabora 0Oy4aromuxcsl SBISETCS ONHHUM M3 BHJOB YYEOHBIX 3aHSATHM.
CamocrosiTenbHast paboTa IPOBOJUTCS C LIEIBIO:

— CUCTEMATU3alMU 1 3aKPCIICHUS IMMOJTYYCHHBIX TCOPECTUUCCKUX 3HAaHUU U MMPAKTUYCCKUX YMGHI/H\/JI
00y4aromuxcs CTyJACHTOB;

— yrIIyOJeHHs U paCIIMPEHUs] TEOPETUIECKUX 3HAHUH;

— (hopMupoBaHUs YMEHMH HCIOIB30BaTh HOPMATHUBHYIO, IPABOBYIO, CIIPABOYHYIO JOKYMEHTAIUIO
U CIICIHATBHYIO JINTEPATYpPY;

- (GOpMHpOBAaHUS CAMOCTOSITEIBHOCTH  MBIIUICHHS, CIIOCOOHOCTEH K  CcaMOpa3BUTHIO,
CaMOCOBEPILEHCTBOBAHUIO U CaMOpeaIn3allliu;

— Pa3BUTHSI UCCIIEOBATEIBCKUX YMEHHIA.

CamocTtosTenbHas paboTa 0OYYaIOIIUXCS OCYIIECTBISIETCS Ha MPOTSHKEHUU H3YYEHHsS Bcel
JUCIUIUTAHBI B COOTBETCTBUU C YTBEPKJICHHOW B yUeOHOM IIJIaHE TPYIAOEMKOCTBIO U COCTOUT U3:

- paboThl CTYAEHTOB C JEKIMOHHBIMH MaTepHalaMu, TIOMCKa W aHajuu3a JUTepaTypbl U
AJIEKTPOHHBIX UICTOYHUKOB MH(POPMAIINHU T10 33JJaHHON TEME;

- BBITIOJTHEHUS 3a/IaHUM JIs1 camocTosaTensHON paboTel B OUOC COT'Y;

- W3y4YEHUS TEOPETHYECKOTO M CTAaTHCTHYECKOTO Marepuaja Ui MOATOTOBKH K JIA0OpaTOPHBIM
3aHATUSIM;

- IOJATOTOBKH K K3aMEHY.

[Tepeders BOMPOCOB JJISI CAMOCTOSITEIHFHOM padOTHI IPUBEEH B Tabiuiie 5.1 , Ciucok
HEOOXOMMOM TUTEepaTyphbl HAXOAIIEHCS B OMOIMOTEKE MPUBEICH B MyHKTE 9. JloOTHUTEIbHAS
TUTepaTypa ¥ METOJAMYECKUE YKa3aHUs K JJa0OpAaTOPHBIM U MPAKTHUECKUM 3aHATHSAM HAXOJIATCS Ha
kadenpe ¢pusuku u actponomu (yin. Mapkyca 24 aya.Nel0)

CaMOCTOSITe.HBHaSI pa60Ta CTyIIeHTOB 10 JUCIUIIJINHE HpOBOI[I/ITCSI B BUAC IMCbMCHHBIX JOMAIITHUX
3a/1aHui (KOHCTIEKTOB), a TAK)KE IMOJATOTOBKH MPE3CHTAIUH 110 3aJaHHOM TeMaTHKe.




MeToanyeckre peKOMEHIAlUHU 10 CO3AaAHUI0 MYJIbTUMEAUNHON Npe3eHTalun
CTpyKTypa U coAepKaHue MPEe3eHTAIUH — 3TO JUYHOE TBOPUECTBO aBTOpa. [lose3H0 UCcnoib30BaTh
mabJI0HBI 0OhOPMIICHUS /IS TOATOTOBKHA KOMIIBIOTEPHOM Mpe3eHTAIUH.

Crnaiipl )xenaTeabHO He NEPErpykaTh TEKCTOM, JyYIlle Pa3MECTUTh KOPOTKHE Te3uckl. Ha cnaiinax
HE00X0AMMO JAEMOHCTPUPOBATh HEOOJbIINE (PparMeHThl TEKCTa AOCTYIIHbIE Ul YTEHHUs Ha PACCTOSIHUU;
2-3 ¢ororpaduu nim pucynka. Hanbonee BaxHbIN MaTepua Jyqile BbIACTUTD.

Tabmu1e! ¢ 1U(PPOBBIMU JAHHBIMH I1JI0XO BOCIPUHUMAIOTCS CO CJIAalJIOB, B 3TOM ciiydae UG poBOit
MaTepual, Mo BO3MOKHOCTH, JIYYIIe TIPECTABUTH B BUIC IPa(hUKOB U TUATPAMM.

He cnenyer wusnuiiHe yBiekatbcs MyIbTUMEAUMHBIMU 3 dexramu anHumanuu. OcoOeHHO
HeXKeNaTeNbHbI Takue (P(EeKThl KaK BbUIET, BpallleHUE, BOJHA, MOOYKBEHHOE MOSBIIEHUE TEKCTa U T.J.
OntumanbHas HacTporika 3((EeKTOB aHUMAIMK — MOSBICHHE, B MEPBYIO OUYepelb, 3arojioBKa claiina, a
3aTeM — TeKkcTa no ab3auam. [Ipu 3TOM eciiu HECKOJIbKO CIaiJIoB UMEIOT OJMHAKOBOE Ha3BaHUE, TO
3aroJIOBOK cllaiifia OJMKEeH MOCTOSHHO OCTaBaThCs Ha SKpaHe.

Uro0b1 00eCTIeYnTh XOPOUIYI0 YUTAEMOCTh MPE3CHTAUU HEOOXOIUMO M000paTh TEMHBINA LIBET
¢doHa u cBetublil LBeT wpudra. Henb3s Takke BIOMpaTh HOH, KOTOPBIM COEPKUT aKTUBHBIA PUCYHOK.

KenaTeapbHO MOATOTOBUTH K KaXJAOMY CIIAiy 3aMETKH MO JOKJIATy. 3aTeM pacredarartb UX U
MCIIOJIb30BAaTh MPH MOJTOTOBKE UM HA caMOU Mpe3eHTalui. MOoXKHO pacrneyaTaTb HEKOTOPbIE KIFOUYEBbIE
CJIaliJipl B KAUECTBE Pa3/laTOYHOT0 MaTepuaa.

Heobxomumo 00s3aTeibHO COONMIOAATh €IMHBIA CTHIIb O(GOPMIICHUS IPE3CHTAlMU U OOpaTHTh
BHUMAaHUE Ha CTHJIMCTUYECKYIO TPAMOTHOCTb.

Crnenyer npoHymMepoBaTh claiiibl. ITO MO3BOJIUT OBICTPO 0OPAIIATHCA K KOHKPETHOMY cllaiiiy B
city4ae HEOOXOIUMOCTH.

Pexomenaanuu o cofaepKaHuio U CTPYKTYpE CIaiI0B MyJIbTUMEINHHON TPE3CHTALNHN:

1-i1 cnaiia (TUTYIBHBIN), Ha (JOHE KOTOPOTO CTYAECHT MPEACTABISAET TEMY IIPOEKTA.

2-1 ciaiin. Bromrogaer B ce0st 0OBEKT, MPEAMET U TUITOTE3y UCCIICIOBAHMUS.

3-it cnaiin. ConepKUT Lenb U 3afauu uccienoBanusd. Llens mpoekTa qomkHaA ObITh HamKMcaHa Ha
9KpaHe KpyHmHbIM HIpudToM. 31ech ke HanucaTh U 3aauu.

4-i1 - cnaiin. ConepXKHUT CTPYKTYpY paOOThbl, KOTOPYIO MOKHO IPEIOCTaBUTh, HAIIPUMEp, B BHJIE
rpaduueckux OJIOKOB CO CTPEIKAMH.

5-1 - cnaiin. [IpencraBusiercs coepkaHue U TeopeTndeckasi 3SHauuMocTh npoekta. CyTh perraemMoin
npoOyieMbl MOXKET OBbITh MpejAcTaBieHa B BUAE CXeM, TaOdHll, AUarpaMm, rpapukos, (ororpaduii,
¢parMeHToB (PUIBMOB U T.II.

6-i1 - cnaiin. Bo3MOXHOCTH MpUMEHEHHSI pe3yIbTaToB pabOThI HAa MPAKTUKE.

7-it cnaiin. ['maBHbIE BBIBOJIBI, MTOTH, pE3yNbTaThl NpPOEKTa LielecooOpa3HO MOMECTUTh Ha
OTACJIBHOM cnaﬁne " JJAKOHWYHO H3JIOXKWUTH CYTh 3HAYMMOCTU IPOCKTAa HUIJIN IOJYUCHHBIX PE3YJIbTATOB
HCCIIEIOBaHUS.

3. OueHoYHBbIE CPeICTBA /ISl TEKYLEr0 KOHTPOJIS yCIIeBaeMOCTH, PyOe:KHOI aTTecTanuu u
NPOMEKYTOYHOM ATTEeCTALMH 10 UTOraM OCBOEHMS TUCHUILIUHBI.
Jns mpoBeneHUs TEKYLIEro M WUTOTOBOTO KOHTPOJSI HCIOJIB3YIOTCS CIEAYIOIINE OLIEHOYHBIE

Cpe€acTBa: MIMCbMCHHBIC TOMAIIHUE 3aJIaHUsA 110 BOIIPpOCaM, TECTOBBIC 3aaHU A, ITOAIOTOBKA ITPE3CHTAIUH.



®dopma npoBeIeHUs] UTOTOBOT0 3K3aMEHa — yCTHas. Pe3ynbTupyromas sK3aMeHallMoHHast OLIeHKA
onpeaensercs B coorBeTcTBUM ¢ [lonoxxennem COI'Y o 6amibHO-pEUTHHIOBOM CUCTEME OLIEHKH 3HAHUM

CTYICHTOB.
BAJIJIBHASA CTPYKTYPA OLIEHKMN.
Makec.
MusH. koJ- KOJ-BO
dopma KOHTPOJI1A BO 0aJ1710B
0aJ1J10B
Texywias oyenka cTyJeHTa B TeUeHHUE 1-8 HEeM COCTOUT U3: 0 25
TlonroToBka u 3amnuTa npe3eHTauu — S 0 0 5
BrimonHeHNEe MHCPMEHHBIX JOMAITHUX 33/I1aHAH TI0 TeMaM 0 20
3aHATUH U CAMOCTOSTEIILHONU PabOTHI (KOHCIICKTOB);
OTBeThl Ha 1a00PATOPHBIX 3aHATHSX.
1-a pybescnaa nucbmennan KOoHmpoabHaa paboma (KOMRbIOMEPHOE 0 o5
mecmuposanue) - 9-as Hemens ceMecTpa
Texywan oyenxa crynenra B teuenue 10-17 Heeau cOCTOUT H3: 0 25
[ToaroToBka u 3amnuTa Npe3eHTanud — S 0 0 5
BrimonHeHEe MHCPMEHHBIX JOMAITHUX 33/I1aHAH TI0 TeMaM
3aHITHN ¥ CAMOCTOSTENEHOW PabOTHI (KOHCIIEKTOB); 0 20
OTBeThl Ha 1a00PATOPHBIX 3aHSATHSX.
2-51 pybescHas NUCbMEHHAsA KOHMPOIbHAA padoma (KomnblomepHoe 0 o5
mecmuposanue) - 18-as nenens cemectpa
Hmozo
0 100

MeToauueckue YKazaHusl 1Jist oﬁyqamumxca 110 OCBOCHHUIO JUCHUIIJITHHBI

Bun yueOHbIX 3aHATHI Opranuzaiys JesiTeIbHOCTH CTyIeHTa

Jlekuus [TocemeHue TEKIMOHHBIX 3aHATHI U KOHCTIEKTUPOBAHUE JIEKITHOHHOTO
MaTepuanga SBJISCTCS HEIOCTATOYHBIM YCIOBHEM JUIS  YCIICITHOTO
YCBOGHHUS JUCHUIUIMHBL CTyIeHTy HeoOXOJUMO CHCTEMaTHYeCKH
paboTaTh ¢ yueOHON U METOAMYECKOM JHUTepaTypoi, peKOMEHIyeMOM
M0 KaXJAOMy pasleny JEeKTOpOM, JOMONHSASA KOHCIEKT JeKIUH
HEOOXOJIMMBIMH  TTOSICHCHUSIMHM, YTOYHCHHSIMH W TEPMHHAMH  I10
n3ydaemoit Teme. HeoOxoaumo mucath KOHCIEKTHI JIEKIUH: KpaTKo,
cxematndHo. [locnegoBaTenbHO (UKCUPOBATH OCHOBHBIC TOJIOKECHHUS,
BBIBOJIBI, (OPMYIUPOBKHU, OOOOIIEHUS; MOMEYaTh BaKHBIE MBICIH,
BBIJICIISAITH KJTFOUEBBIE CJI0BA, TCPMUHBL. [IpOBEpSTH TEPMUHBI, TIOHATHIH
C TOMOUIBIO  DHIMUKIONEIWH,  CJIOBapei, CIPaBOYHUKOB C
BBINIUCBIBAHUEM TOJIKOBaHWH B TeTpaab. (O003HAYUTH BOIPOCHI,
TEPMHHBI, MaTe€pUall, KOTOPBIA BBI3BIBAET TPYIHOCTH, MOMETUTH W
MOMBITaThCSI HAWTH OTBET B pEKOMEHayeMou Jureparype. Ecmu
CaMOCTOSITENTLHO HE YAaeTCs pa3o0parhcs B MaTepuale, HeoOXO0IuMO
chopMyIHPOBaTh BOMPOC U 3a/1aTh MPENOAaBATENI0 HA KOHCYIbTAIIH,
Ha MPAKTHYECKOM 3aHSITHH.

JlaGopaTropHble OTO Pa3HOBUIHOCTh ayJUTOPCKUX 3aHATHU. OHM NpeaHA3HAYEHBI A1
padoThI cCHCTEeMaTHU3aluH, YrIyOJIeHUs U 3aKPEIUICHUS TIOTYYEeHHBIX 3HAHHUH 110
npoleHHBIM TeMaM. [Ipu akTUBHOM y4acTHWH B XOJ€ MPAKTUYECKOTO




(mabopaTopHOrO)  3aHATUS  CTYIAGHT  NPHOOpETaeT  HAaBBIKU
MPAKTUYECKOTO TPUMEHEHHUs UMEoIIeiics nH(pOpMaluK, pa3BHBACT
JIMYHOCTHBIC KAUeCTBA M MOBBIMIACT CBOM MHTEIUICKTYaJIbHBIH YPOBEHD.
Kpome Toro, mabopaTopHbIe 3aHATHUS SBJISIOTCS HEOTHEMIIEMOH YacThIO
oOydeHust OyIyIUX CHEIUAINCTOB, TOCKOJIBKY MO3BOJISIOT MOTYYHUTh
0a30BbIif MPAKTHYECKHH OIBIT, HE3aMEHHMBIH U OCYIIECTBIICHUS
podeCcCHOHATIBHOM JIESTSILHOCTH B TAJIbHEHIIIEM.

ITncnMmennblie
JOMAaIIHHEe 3aJaHus
(KOHCIIEeKT)

3HAKOMCTBO C OCHOBHOM U JIONIOJIHUTEJILHOM JINTEPATypO, BKIItOYast
CIpaBOYHbBIE U3/1aHUs, 3apyOeKHbIE HICTOUHUKH, KOHCIIEKT OCHOBHBIX
MOJIOKCHHUH, TEPMHUHOB, CBEACHUHM, TPEOYIOIIMX 3allOMUHAHUSA U
SABJIAIOIIMXCS  OCHOBOIIOJIararolMMu B 3Tol  Teme. CocraBiieHne
KOHCIIEKTOB 110 IPOYUTAHHBIM JIMTEPATYPHBIM UCTOUYHUKAM U JP.

IIpy nOAroTOBKE K 3aHATHIO HEOOXOAMMO OpPHUEHTHPOBATHCS Ha
KOHCIIEKTBI JIEKIIUI, PEKOMEHIYEMYIO JINTEPATYPY.

Ilo kaxno¥ U3 TeM ISl CAaMOCTOSTENBHOIO U3yYEHUs, IPUBEICHHBIX B
paboueii mporpaMme, clieyeT cHadaja poYnuTaTh PEKOMEHIOBAHHYIO
JUTEepaTypy U IpHU HEOOXOAUMOCTH COCTaBUTh KPAaTKHM KOHCIIEKT
OCHOBHBIX  IIOJIO)KEHUH, TEPMUHOB,  CBEJIEHUM,  TpeOYIOLUX
3allOMMHAaHUSA U SABISIOIIKXCS OCHOBOIOJIATAIOIIMMU B TOU TEME.

JUia  pacmMpeHuss 3HaHMM 10  JUCUMIUIMHE  PEKOMEHAYETCS
HCMOJIb30BaTh MIHTEpHET-pECYpPCHI:

IPOBOJUTh IOUCK B PA3JIMYHBIX CUCTEMax, TaKMX Kak oOmmue
MOMCKOBBIE CHCTeMBI: www.yandex.ru, www.google.ru, a Taxxe
CIELIMAJIbHBIE IOMCKOBBIE CUCTEMBI:

www.chem.msu.su, www.chemnavigator.hotbox.ru.

IK3ameH (YCTHBIIH)

[TonrotroBKka K  9K3aMEHY  CIIOCOOCTBYET  3aKpeIIeHUIO,
yriyoneHuio M 00OOILIeHHI0 3HAaHUHM, MOJydyaeMbIX, B Ipolecce
oOyueHus, a TaKKe MPUMEHEHHUIO UX K PEIIEHUI0 MPaKTUYECKUX 3a/1ad.
I'oTOBACH K 3K3aMeHY, CTYJIEHT JIMKBUAUPYET UMEIOIIUECs MPoOessl B
3HAHUSX, YTIyOIsIeT, CACTEMATU3UPYET U YIOPAI0UMBAET CBOU 3HAHUS.
Ha sk3aMeHe CTyJeHT IeMOHCTPUPYET TO, YTO OH MPHOOpE B Ipolecce
0o0yueHusl IO KOHKPETHON y4yeOHON AUCLUIIINHE.

Onenka OTBeTa Ha JK3aMEHE IPOBOAMUTCA B COOTBETCTBUU C
[Tonoxxennem o OauIbHO - PEUTUHTOBOM CHCTEME OIEHKH 3HAHUMN
crynentos COI'Y.




KpuTtepun oneHMBaHNus CTyIeHTA 32 MOATOTOBKY MYJIbTHMeIHA NPe3eHTALINH

Kpur 4 3 2 1
epun
/6ann
bl
Yerko CdopmynupoBana CdopmynupoBana He
chopMynupoBaHa 1eb u TeMa | IeNb u TeMa | chopMynupoBaHa
- Helb M PacKphITa | HCCICTIOBAHUS. WCCIICIOBAHMS. 1eJb u TemMa
= | Tema uccnenoanus. | Yactuuno usnosxkena | Conepsxanue UCCIIeIOBaHMUSI.
g B kparkoit ¢opme | uapopmarus 0 | IIOJHOCTBIO He | [IpoGnema HE
4 JaHa MOJIHASL | TEME HCCIEAOBAHUS | PACKPBITO. peleHa.
;‘4 uHpopManus no|u pgaH otBer Ha | Madopmamus 1o
0 T€ME HCCIIEJIOBaHUs | IPOOIEMHBIH TEeME HCCIICAOBAHUS
z U JJaH OTBET Ha | BOIpPOC. Hanbl | HeTouHa. [IpoGnema
é MPOOIEeMHBIN CCBUIKU Ha | 70 KOHIIa HE
= BOTIPOC. JlaHbI | HCTIONTB3yEeMBbIE pemena. He nanbl
3 CCBUIKH Ha | PeCypCHI. CCBUIKH Ha
UCTIOJIb3yeMbIC UCTIOJIb3yEMbIe
pECYpCHL. pecypchl.
CobOmronaercs CoOmroxaercst He cobmromaercs | He coOuro1aerca
€IMHbIN CTUJIb | €MHBIN CTWJIb | €IMHBIN CTHJIb | CTHJIb O(OPMIICHUSI.
odopmiteHusl. 0o(pOpMIICHHUS. odopmIieHus. Crnaiinpl TpoCTHl B
= [Ipesenranus Cnaiiasl npoctsl B | Cialiipl MpocThl B | HOHUMAaHUU.
‘E‘( KpacouyHast U | TOHUMAaHHUU. MOHUMAaHUU.
= WHTEPECHAS. Ucnonp3yrores Dddextsl u GHoH HE
0 Hcnonb3yrorcs HEKOTOpHbIE UCTIONIb3YeTCH.
E 3¢ deKTh 3¢ deKTs U QOoH.
= aHUMAaIlUH, ¢on,
<
2 ¢dotorpaduu. B
N Mpe3eHTAINH
MPHUCYTCTBYIOT
aBTOPCKHE HaXOJIKH.
ABTOp xopomio | ABTop Biajeer | ABTop He mnokasan | IlpeacraBiens
BJIaJICET MaTepuaIoM 1O | KOMIETEHTHOCTH B | HICKa)KEHHBIE
~ MaTepHaioM 1o | TeMe McCciel0BaHus, | IPeJCTaBIeHUN JlaHHbIE
= | Teme uccnemoBanus. | HO HE CMOT | TIpe3eHTAaINH.
g Hcnons3yer 3aWHTEPECOBATh Hcnonb3oBaHHbIE
2 HAYYIHYIO ayJIUTOPHIO. (baxThI HE
é TEPMUHOJIOTHIO. Henocratouno BBI3BIBAIOT JIOBEPUSI.
0 Obnanaer LHUTUPYETCS Henocrarouno
z HaBbIKaMU JaUTeparypa. LHUTHPYETCS
= OpaTOPCKOTO JauTepaTypa.
g uckyccrBa. IlonHo
& | ¥ TOYHO LUTHPYETCS
E‘ UCIOJIb30BaHHAs

JUTEpaTypa




8. OHeHO‘lHBIe Cpeacrea Jisl TEKyYIIEro KOHTPOJIda yCnneBaeMocCTu, pyﬁemnoifl arrecranum 1 l'lpOMe)KyTO‘{H()ﬁ aTrTeCcTalmm 1o uToramM
OCBOCHHA TUCHUIIJIMHBI.

TIOKA3ATEJIb YPOBHS COOPMHUPOBAHHOCTH KOMIIETEHILIMI

PU3UKA

PdPIroC 06.03.01 — «buosorus»

HEJII) AUCHUIIJIMHBI CDOpMI/IpOBaTB LOCJIbHOC ITPCACTABIICHUC O IIPOLECCAaX U ABJICHUAX, ITPOUCXOIAAIINX B HEXMBOM M KUBOM IIpupoac,
Hﬁy‘-IHBIfI croco0 MBIIIJICHUSA, YMCHUEC BUACTE CCTCCTBCHHOHAYYHOC COACPIKAHUC HpO6H€M, BO3HHKAOIINX B
HpaKTHqCCKOﬁ JACATCIIPHOCTH CIICHHUAJINCTA.

3anaum - OBJIQJICHUE HABBIKAMM CTABUTh LIEJH , 33/1a4M U OIPEJEIIATh METOJIbl M3YUEHHs KaKI0ro pasaena Kypca «O0mein
(U3HUKI» U BCETO NMPEAMETA B LIETIOM.

- 03HAKOMJICHHE 1IeJIOCTHON CUCTeMON 3HaHMUU, GOPMUPYIOUINX (HU3UUECKYIO KAPTHHY OKPYXKAIOIIEro MHUpa.

- U3y4eHHe (PU3NYECKUX 3aKOHOB U TEOPUN C MPUMEHEHHEM aJIeKBATHOTO MaTeMaTHYECKOro armnapara,
KOJIMYECTBEHHOTO OIMCAHUSI CBOMCTB MOJENIBHBIX CUCTEM.

- CTPOUTH (PU3NYECKUE MOJIENIN U PEIIaTh KOHKPETHBIE 3a/1a4M 33JaHHOM CTENEHU CJI0KHOCTH.

- CAaMOCTOSITEJIbHO CTaBUTh LIENIH JAESITEIbHOCTH U MJIAHUPOBATH CIIOCOOBI UX JOCTHXKEHUS

- OBJIaJIEHUE HaBBIKAMH U3MEPATH C ONPEAEIECHHON TOYHOCTHIO pa3IN4HbIe (PU3NUECKHE BETUYUHbI, ONIPEIEIISTh
MOTPEIIHOCTH ITPH NMPSAMBIX W KOCBEHHBIX U3MEPEHMSIX.

B mpotiecce ocBoeHust JaHHOW AUCHUIUINHBI CTYACHT (GOPMHUPYET U JJEMOHCTPHUPYET CIEIYIOIIHE
001EeKYJIbTYPHbIE U MPo(deccHOHAIbHbIE KOMIIETEH NN

KOMIIETEHIIUA Ilepeyenb KOMIIOHEHTOB TexHosnornu ®opma CryneHn ypoBHeil OCBOeHHs
HH | ®POPMYJINPOBKA ¢dopMupoBaHMsl | OLIEHOYHOI0 | KOMIIETEHIUH
AE cpeacTsa
KC




(0)11

6.1

Criocoben HCIIOJIb30BATh B
po(heCCHOHATLHOU JEATEIILHOCTH
OCHOBHBIC 3aKOHBI (DU3UKHU, XUMHH,

HayKk o0 3emie U OHOJOrUH,
NPUMEHSTh METOIbI
MaTeMaTHYeCKOro  aHajuu3a |
MO/JICIIMPOBAHUS, TEOPETHUECKUX U
SKCIICPUMCHTAJIbHBIX

WCCJICIOBAHMMA, MPUOOPETATH HOBEIC
MaTeMaTHYCCKUE u
C€CTCCTBCHHOHAYYHBIC 3HaHUA,
UCTIONB3Ys COBpPEMECHHBIC
00pa3oBareibHbIC u

I/IH(l)OpMaI_II/IOHHBIe TCXHOJIOI'UH,

3HATH:

OCHOBHBIE TOHATHUS
¢busukn: usznueckoe
TEJNO U PUINUIECKUE
SIBJICHHSI, & TaK XKe UX Xa-
PaKTEPUCTUK — (PU3HUECKUX
BEJIMYMH;

- IOHATHH U3MEPECHUS
(U3HYECKUX BEIUYMH,
cucrteM (pu3HUECKUX
BEJIMYUH, X pa3MEpHO-
CTH W SIMHUII U3MEPCHUS;
- KJIACCU(UKALIUIO
MOTPEUTHOCTEH U3MEPEHUS
(U3HYECKUX BEIIMYNH;
yYMeTh:

- BBIJICNIATH KOHKPETHOE
¢busnveckoe coepKaHue B
MPUKIIAJIHBIX 33/1a49axX 1
UCIOJIb30BATh OCHOBHBIE
3aKOHBI (PU3UKHU B Ipodec-
CHOHAJILHOW JEATeNbHOCTH;
- IPUMEHSATH PU3NYECKHE
3aKOHBI JJIs1 peLIeHUs
MPAKTHYECKHX 3a/1a4.

BJIAJETh.

- METOJ0JIOTHEH
OpraHu3alyy, IIaHUPOBa-
HUSL, IPOBEACHUS
n3MepeHuil 1 06paboTKu
pe3yJIbTaTOB
AKCIEPUMEHTATBHBIX
HCCIIEIOBaHUIA.

Jlexmun,
TPCHHHTH,
CUTYal[MOHHbIE
3a/1a4w,
KOHCYJIbTallUH
MpeTo1aBaTene;
caMoCTOsITeNIbHAs
paboTa CTyIeHTOB

YO,

JI/p,
K/p,

TA

IloporoBsiii ypoBeHb:

3Haem:
- OCHOBHBIC ITIOJOKECHUA, MCTOJbI 1
3aKOHBbI C€CTCCTBCHHOHAYYHBIX

MACIUTIINH (MaTeMaTHKH, (QH3UKH,

XMWY, OWONOTMH H  JIPYyTUX
CMEXHBIX JUCIIMILIVH),
WCTIONIb3yeMbIe B
NpoQeCHOHATBHOM AEATEILHOCTH;
yMmeem:

- HCIOJIb30BaTh  (hU3UYECKHE,

XUMHYECKUE, (PU3UKO-XUMHUIECCKUE
A OHOJOrHYECKHE METOIbI ISt

obecnieyeHust KayecTBa u
0€30IaCHOCTH  TEXHOJIOTHYECKUX
MIPOLIECCOB;

BJIAJICET:

IloBbINIEHHBI YPOBEHD:

3Haem:

- OCHOBHBIE TIOJIOKEHHSI, METOJIbI U
3aKOHBI €CTECTBEHHOHAYYHBIX

JMUCIUILTAH (MaTeMaTUKH, QU3UKH,

XUMHAH, OWOIIOTMM ®  JAPYTUX
CMEXKHBIX JACITUTUIHH),
HEOOXOIMMBIE IS

npodecCHOHANBHON AEATENIbHOCTH;
- HAYYHBIC OCHOBBI (l)I/ISI/I‘IeCKI/IX,
XUMHUYCCKHX, (bl/ISI/IKO-XI/IMI/IT-IeCKI/IX
n OHMONOTMYECKUX METOJOB JUIS
WHCTPYMEHTAJIbHOM OLIEHKHU
IoKa3aTelsleld U3BMEPEHUI;

ymeem.

- HCIIOJIb30BaTh MaTEMATHYECKUE U
€CTCCTBCHHOHAYYHBIC MCTOJbI JJIA
peleHus npodjaeM B MPaKTHYECKON
JIeATEIBHOCTH;

- IIPUMCHSTH JOCTHIXCHUA
C€CTCCTBCHHOHAYYHBIX JUCHHILINH




JUTST OpraHHu3aIuu
TEXHOJIOTHYECKUX ITPOIECCOB;
BJIQJICCT:

- METOJIOJIOTHEH OpraHUu3aIuH,
TJTAHUPOBAHUSA, TIPOBEICHUS
M3MEPEeHHUI 1 00pabOTKH
PE3yJIBTATOB  AKCIEPUMEHTATBLHBIX
HCCIICIOBAaHUM.

on

6.2

YMeeT  KCHmoJib30BaThb  HABBIKU
nabopaTopHOH pabOTBI U METOJIbI
XUMUH, QU3HKH, MATEMATHYECKOTO
MOJICTTUPOBAHUS U MATEMAaTUYECKOM
CTaTHCTUKH B MpPOo(deccCHOHATBLHOM
JESITEIbHOCTH;

3HATh:
OCHOBHBIC TTOHSATHUS
busuKu:

- TIOHSATHUI U3MEPECHUs
(bU3HYECKUX BEIIMYMH,
cucrteM (pu3HUecKuX
BEJIMYUH, X Pa3MEPHOCTH
Y CIMHUI] U3MEPCHUS;

- KJIACCU(UKALIUIO
MOTPEUTHOCTEH U3MEPEHUs
(bU3UYECKUX BEIUYUH,
yMeThb!

- BBIJICJIATH KOHKPETHOE
¢busnyeckoe conepkaHue B
MPUKIIAJIHBIX 33/1a49axX U
HCIOJIb30BATh OCHOBHBIE
3aKOHBI (PU3UKH B
npodeccroHanbHOI
NeSITeTbHOCTH;

- IPUMEHSATH (PU3HUECKHUE
3aKOHBI JJIs1 PEIICHUS
MPAKTUYECKHX 3a/1a4.

BJIA/EeTh!

- METOJOJIOTHEHN
OpraHu3aIui,
TUTAHUPOBAHMUS, IPOBEICHUS
n3MepeHui 1 00paboTKU

Jlexiun,
TPEHUHTH,
CUTYaIlMOHHBIE
3a7a4H,
KOHCYJIbTAII!
nperno/iaBaresnen;
CaMOCTOSTEIIbHAS
paboTa CTyI€HTOB

YO,

J/p,
K/p,

A

IHoporoeBmlii ypoBeHb:

3Haem:
- OCHOBHBIC ITIOJOKCHUA, MCTOAbI 1
3aKOHBI €CTCCTBECHHOHAYYHBIX

MUCIUILTAH (MaTeMaTUKH, (U3UKH,

XMMUH, OWONOTMM H  JIPyTrux
CMEXHBIX JHCIUTUINH),
UCTIOJNIb3yeMBbIe B
po(heCCUOHAIBHON JIEATEIIbHOCTH;
ymeem:

- HWCIONB30BaTh  (U3WYECKHE,

XUMHYECKUE, (HU3MKO-XUMUYCCKHUE
B OHOIOrMYECKHE METOALI IS

oOecnieyeHus Ka4yecTBa u
0€30IaCHOCTH  TEXHOJIOTMYECKUX
IIPOLIECCOB;

BJAJCET:

IHoBblIEHHBIIT YPOBEHD:

3Haem:

- OCHOBHBIC ITOJIOKCHUA, MCTOAbI 1
3aKOHBI €CTECTBEHHOHAYYHBIX

JUCIUILTAH (MaTeMaTUKH, QU3UKH,

XMMHH, OWOJIOTMM H  JIPYTHX
CMEXHBIX JUCITUTLUTAH),
HEOOXOINMBIE IS

po(heCCHOHAIBHOMN IEeATEIIbHOCTH;
- HAYYHBIC OCHOBBI q)I/ISI/IquKI/IX,
XUMHYECKUX, (DU3NKO-XUMUYICCKUX
A OHOJIOTMYECKUX METONOB JUIS




pe3yJIbTaTOB MHCTPYMEHTAIIHON OLICHKU
OKCIIEPUMEHTAIILHBIX TIOKa3aTeNel H3MCPeHHN;
UCCIICIOBAaHUM. ymeem.
- UCIIOJb30BAaTh MAaTCMAaTHYCCKHUE U
€CTCCTBCHHOHAYYHBIC MCETOABI JId
perieHus mpo0IeM B MPaKTHIECKON
JACATCIIBHOCTH,
- OPpUMCEHATH JOCTHIKCHUSA
€CTCCTBCHHOHAYYHBIX AJUCHUILINH
JIA OopraHuvsanuu
TEXHOJIOTMYCCKUX IMPOLECCOB;
BJIQJICET:
- METOZOJIOTHEN OpraHU3alluu,
IJIaHUPOBAHUA, IIPOBECACHUA
VM3MEpEeHH 1 00padOTKH
PE3yIbTaTOB AKCHEPUMEHTAJIbHBIX
HCCIIEOBAHUH.

OIl1 | Brageer METOJIAMHU | 3HATh: Jlexuuu, YO, IloporoBbiii ypoBeHb:

K- | cTaTUCTMYECKOr0 OLICHMBAHUS U | OCHOBHBIC ITOHSTHS TPEHWHIH, I, 3Haem.

6.3 | mpoBepku TUIOTE3, | GU3MKU: (PU3NUECKOe CUTYallMOHHBIE J/p, - OCHOBHBIC ITOJIOKEHUS, METOABL 1
IPOTHO3UPOBAHMS TEPCIEKTHB M | TEJO M PU3MIECKUE 3a/1a4u, K/p, 3aKOHBI CCTCCTBCHHOHAYTHBIX
COIIMAIbHBIX TOCJIEICTBUM CBOEH | SIBIEHUS, a TaK Ke UX KOHCYJIbTAIIU! T JMCUMIIIMH (MATCMATHKH, PU3HKH,

. .. XUMHH, OWOIIOTHM ®  JAPYTUX
MpOoEeCCUOHAIBHON JEATENHHOCTH. | XapaKTEPUCTUK — Tpeno/iaBaTeliei;
CMEXKHBIX JACITUTUIHH),
(I)I/I3I/I‘<I€CK\I’/IX BEJINYMH; CaMOCTOATEIbHAS HCTIOTb3yEMEIC 5
- TOHATHU U3MEPEHUS paboTa CTy/IeHTOB MPOQeCCHOHATBHON JIESTETBHOCTH;
(bU3MYECKUX BEIUYMH, ymeem:
cucTeM (PU3HUECKUX - HCII0Ib30BaTh (usnueckue,

BCJIMYHH, UX Pa3MCPHOCTH
" CAUHUI U3MCPCHUA,

yMeTh:

- BBIJIENIATh KOHKPETHOE
¢usnueckoe copepKaHue B
MPUKIIAJHBIX 33/1a4ax 1
WCTIOJH30BaTh OCHOBHEIE
3aKOHBI (PU3UKH B

XHUMHUYCCKHE, (1)I/I3I/IKO-XI/IMI/I‘IGCKI/IG
U OHOJIOrHYECKHE METOABI  JIsA

obecrieyeHus Ka4yecTBa u
0€30IacCHOCTH  TEXHOJIOTHYECKUX
IIPOLIECCOB;

BJIAJICET:

IloBbIICHHBII YPOBEHD:

3Haem:

- OCHOBHBIC ITOJIOKCHUA, MCTOAbBI 1
3aKOHBbI C€CTCCTBCHHOHAYYHBIX




npodecCuoHATBHON
JeSTeNIbHOCTH,

BJIAJIETh.

- METOIOJIOTHEN
OopraHu3aluu, MaHupoBa-
HUS, TPOBEACHUS
u3MepeHuit u 00paboTKu
pe3yIbTaTOB
AKCTIICPUMEHTAIbHBIX
HCCIICIOBAHUIA.

JUCHUIUIMH (MaTeMaTuk, (U3UKH,
XAMHH, OWOJOTMM W  JAPYIUX
CMEKHBIX JMCIMIUINH),
HEOOXOINMBIE TS
npodeccnoHanbHON AEATETBHOCTH;
- Hay4yHble OCHOBBI (DHU3MUYECKHUX,
XAUMUYECKUX, (DU3NKO-XUMUYECKUX
U OHOJOTMYECKHX METONOB JUIA
MHCTPYMEHTAILHOM OLICHKH
NOKa3aTelleld U3MEPEHUI;

ymeem:

- UCTIONH30BaTh MaTeMaTHYECKUE U
€CTECTBCHHOHAYYHBIE METOMABI JUIS
peleHus npodjaeM B MPaKTHYECKON
JeITeIILHOCTH;

- MPUMCEHATH JOCTHXKCHUA
C€CTCCTBCHHOHAYUYHBIX JUCHHUILINH
JUIA Oopranuvsanuu

TEXHOJIOTHYECKHX IPOLIECCOB;
BJIQ/IEET:

- METOZOJIOTHEN OpraHU3allnu,
IUTaHUPOBAHUS, IPOBEICHUS
VM3MEepeHHid 1 00padOTKH
pe3yabTaTOB JKCIIEPUMEHTATBHBIX
HUCCJIEIOBAHUM.

Texkymmii, NPOMeKYTOYHbINH KOHTPOJIb 3HAHUI CTY/ICHTOB

Ilepeuens Bonpocos 1isi 1 pyOeskHOM aTTecTanuM (ATTeCTAIMOHHAS MMCbMEHHAasi KOHTPOJIbHasi padoTa) no JucuuIuvinie «Pusuka»

1. MexaHn4ecKkoe IBIKECHHE.
2. CKOpOCTb M YCKOpEHHE.




[ToctynarenbHoe 1BUKEHUE TBEPIOTO TEA.

JIBrb>keHrE MaTepUalIbHON TOYKH BIOJb KPUBOJIMHEHHON TPACKTOPHH.
WHTepHaloHalIbHbIE CUCTEMBI OTCUETA. 3aKOH UHEPLIUH.

Cuna u macca. Bropoii 3akon HerotoHa.

Tpernii 3akoH HproTOHA.

Cuna TsKeCTH U Bec.

Yupyrue cuisl.

0. Cuna tpeHus.

11. 3akoH coxpaHeHUs UMITyJbCa.

12. Kunernueckas 3Heprus u padora.

13. [NorennuanpHast SHEPTrHUs. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUH.
14. MOMEHT CHUJIBL.

15. 3akoH coxpaHeHus MOMEHTa UMITyJIbCa.

16. Kunemartuka BpamaTeabHOTO IBUKEHUS.

17. Ilnockoe nBUYKEHUE TBEPIOTO TEa.

18. /IBuxeHue eHTpa Macc TBEPOTO Teja.

19. Bpamenue TBEp0ro Tela BOKPYT HEMOIBUKHOMN OCH.

20. MOMEHT MHEPIIHH.

21. Kunernueckas SHEPTHH BPANIaTeILHOTO JIBHYKECHUSI.

BOO~NO O A~W

IIpumepHBbIii NepeyeHb TeCTOB A5 1 pyOeskHOM aTTecTAUMH (ATTECTALIMOHHAS
NMCbMEHHAs1 KOHTPOJIbHASA pad0Ta) no AucuuIInHe «Pusnka»

Yro uzydaer gpusuka?

[Ipupony B3auMonencTBUs GU3NUECKUX TeEI
CaolicTBa MaTepuu.

CaoiicTBa MaTepuu U GOPMBI €€ IBUKEHUS

UYro Takoe nBuKeHHE?

CBolicTBO MaTrepuu

CBOICTBO MaTepHH U CIIOCOO €€ CYIEeCTBOBAHUS
Crioco0 ee cyIiecTBOBaHUs

HazoBute mnocienoBaTenbHO 3Tanbl PU3MYECKOTO UCCIESTIOBAHMS:
Habmtonenue — runoresa — SKCEPUMEHT — TEOPHS



HaGmoneHune — runotesa - TeOpHs — SKCIEPUMEHT
HaGnroneHnue — Teopus — runoTes3a — SKCIepUMEHT

Uto uzyvyaet mexanuka?

3aKOHBI JIBUKEHUS

[Ipocreiimue Gopmbl ABHKEHUS MaTEpUU

[IpuyrHBI TOrO WM MHOTO XapakTepa JABUKEHUS Tesia

Kunemaruka pemaer 3agauy:

OmnpeneneHus CKOPOCTH Tena B JIt000il MOMEHT BpeMEeH!

OnpeneneHne KOOPAUHATHI Telia B JIF000H MOMEHT BPeMEHHU

Omnpenenenre CKOPOCTH TeJla U €ro KOOPAMHATHI B JIF000 MOMEHT BPEMEHU

Yro Takoe MaTepuasbHas Touka?

W neanu3mupoBaHHOE TENO, UCTIOIB3yEMOE IPU PEUICHUN PU3NUECKUX 33124

W neanusupoBaHHOE TENO, pa3MepaMH KOTOPOIO B YCIIOBHUSX JAHHOM 3a7jauil MO>KHO NpeHeOpedb
PeanbHo cymiecTBytomiee Gu3NIECKOe TEI0

Yro coboii mpeacTaBiseT cucreMa orcyera?

[TpsMOYTONBbHYIO 1EKapTOBYIO CUCTEMY KOOPAMHAT

3TO cucTeMa, CBS3aHHAs C HEKUM TEJIOM, OTHOCUTEIFHO KOTOPOTO MBI pacCMaTpUBaeM JIBUKECHUE

OHa coCcTOUT U3 Tela 0TCUYETa, CBSI3aHHON C HUM MPSIMOYTOJIbHOMN 1I€KapTOBOM CUCTEMOM KOOPAMHAT U MPUOOPA, MO3BOJISIFOIIET0 BECTH OTCUET
BpEMEHU

B kakux ciayyasx 4MciIeHHOE 3HaUY€HUE MYTH U MOJTYJIb TepEeMEIIEeHHUs COBIAIAI0T?
Bcerna

B ciyuae, korga Teno ABUKETCS MO MPSIMOMN JTUHUN

Hukorna

[TpoGesxkaB 1o B3neTHOM monioce paccrosiHue B 1,1kMm, camonet mpuodpen ckopocts 110 m/c. Cunras ABMKEHHE paBHOYCKOPEHHBIM, OTIPEIEIIUTE BPEeMsI
pas0era.

10c

30c

20c



JIBUM>KeHHE JIBYX BEJIOCUTIECANCTOB 33J]aHO ypaBHEHUsAMU: X1 = St, xo=150-10t. Onpenenute BpemMsi ©X BCTPEUH.
10c
15¢
25¢

JIBrOKeHHEe JBYX BEIIOCUIICIUCTOB 3aaH0 YpaBHEHUIMH: X1 = 5t, Xxo=150-10t. Onpenenure KOOPAUHATY MECTA KX BCTPEUH.
45M OT Havaja JBIKEHUS TIEPBOTO BEIOCUTIEANCTA
50M OT Havaja IBMKEHUS TIEPBOTO BEJIOCHUIICTUCTA
15M ot Havana IBM>KEHUS TIEPBOTO BEJIOCUTICANCTA

Kak HanpaBiieH BEKTOp YIJIOBOH CKOPOCTH B CITy4ae KPUBOJIMHEHHOTO JIBHKCHHS ?
1o xacarenpHON K OKPYKHOCTH, 110 KOTOPOM JBUKETCS TEJIO

Ero nanpaBneHue onpeensercs «IpaBuaoM OypaBurKa

Brose pannyca K LEHTPY OKPYKHOCTH

Bo ckonbko pa3 nepuoa oOpaiieHuss MUHYTHOM CTPENIKH OOJIbIIe Mepro/ia O0palleH!s] CeKyHTHOU CTpenku?
B 2 paza
B 10 pa3
B 60 pa3

[Mpomomkute GOPMYIUPOBKY MEPBOTo 3akoHa HhIOTOHA: TENO COXpaHAeT CBOK CKOPOCTh HEM3MEHHOM, eCITH

€ro pacCMaTpUBaTh OTHOCUTEIHLHO UHEPIIHATBLHBIX CUCTEM OTCYETa, B KOTOPBIX HA HETO HE JEHCTBYIOT APYTUE CUJIBI I UX JICHCTBHSI
KOMITCHCHUPYETCS

OHO JIBU)KETCS B 3aMKHYTOU CHCTEME

HUYTO HE MEIIAET er0 JBUKCHUIO

VYckopeHue, KOTopoe IpUoOpETaeT OAHO TENI0, B3aUMOJEHCTBYS C APYTUM TEJIOM, 3aBUCHUT:

TOJIBKO OT CBOMCTBA T€JIa, BBI3bIBAIOILIETO B3aUMO/ICHCTBHE

TOJIBKO OT PACCTOSTHUSI MEXIY B3aUMOJACHCTBYIOIITUMH TEIaMHU U CKOPOCTU UX OTHOCHUTEIHHOTO JABMKCHUS

OT CBOWCTB 3TOr'0 T€Ja, OT CBOMCTBA TeJa, BhI3BIBAIOLEIO B3aUMOACHCTBUE OT PACCTOSIHUS MEXAY B3aUMOACHCTBYIOIIMMU TEIaMH U CKOPOCTH UX
OTHOCUTEIFHOTO JIBUKCHUS

Macca nocTosiHHas cKajsipHasi Belu4uHa (mpoAomkurte ¢pasy)
BCerza
€CIIU TEJIO ABUXKETCSA CO CKOPOCTBIO 3HAYUTEIBHO MEHBIIIE CKOPOCTH CBETa



OHa U3MCHSCTCS B 3aBUCUMOCTH OT XapaKTCpa ABUKCHUA TCIIa

Bapon Mronxray3eH yTBepikaall, 4TO BBITAIIMI caM ce0st 13 00J10Ta 3a BOJIOCHL. BO3MOXHO Jin 3T0?
Bo3MmokHO, HO 60JIBHO

B03MOXHO 1IpH ONIpEIENEHHBIX YCIOBUAX

HEBO3MO>KHO HUKOTJa

Ompenenure yCKOpeHHe CBOOOIHOTO MaJICHKS Ha BBICOTE PAaBHOM MOJOBUHE panyca 3eMIIH.
g/2

4 9/9

29,

rue g — YCKOPEHUC CBO6OI[H01"0 IMaJACHHA Ha ITIOBCPXHOCTHU SemMitn

YckopeHnue cBOOOIHOTO MaJICHUS 3aBUCUT

OT PACCTOSTHUS MEXKY IEHTPOM 3€MJIM U MECTOM €T0 OIpeeIeHHs, Teorpauueckoi mMUpOTHl MECTHOCTH U TNIOTHOCTH 3€MJIU B JJAaHHOM MECTE
0T reorpaduyecKoil MUPOTHl MECTHOCTU U PACCTOSHUS MEXKAY IICHTPOM 3e€MJIM U MECTOM €T0 OIpeIeTIeHHs

SIBISETCSI TOCTOSHHOM BETUUYNHOMN

[Ipon3BoHas OT UMIyJIbCa TeJa 0 BpEMEHHU paBHA T€OMETPUUECKON CyMME BCEX CHII,
JeWCTBYIOIUX Ha JaHHOE TeI0. DTO GOpMYIHPOBKa

3aKOHa COXPAaHCHUA UMITYJIbCa

nepBoro 3akoHa HeroToHa

BTOpOro 3akoHa HeroToHa

JIBMKeHNe MaTepHallbHON TOUKH ONICHIBAETCS ypaBHEHHEM X=5-8t+4t%. Onpenenure ee NMITyIIbC yepe3 2¢, MPHHAB ee Maccy PaBHOM 2 KT.
16kr M/c

10krm/c

0 krm/c

JI71st KakuX TeJ CpaBeaiuB 3aKOH BceMUpHOTo TATOTeHUS:

JUUIS BCEX TEll

JUISL TeJl, pa3Mepbl KOTOPBIX 3HAYUTEIBHO MEHBIIIE PACCTOSIHUS MEXAY HUMHU
TOJILKO IS IIJIAHET COTHEYHON CHCTEMBI



Cuna rpaBUTaIIMOHHOTO B3aUMOJICHCTBUSI MEXKTy TeIaMH MaccamMu 1o 1 Kr kakioe Ha pacctosauu R paBna F. Uemy Oynet paBHa cuiia

I'paBUTAlUOHHOI'O B3aI/IMOI[eI7ICTBI/I$I MCXKAY TC€lIaMHU MacCaMM1 2Kru lKr, HaxXOAIUMHUCA Ha TOM K€ paCCTOAHUUN R Apyr oT z[pyra?

F
4F
2F

CI/IJIa, BO3HHKAOMAasA MCXKAY TPYIIUMUCS TOBCPXHOCTAMU TCJI, HA3bIBACTCA
CWJION TPEHUS KaYCHMUS

CUJIOW TPEHUS

CHJION CyXOrO TpEHUs

Cuna, BO3HMKaOIIAsl IPU IBUKEHUU TBEPJOTO TENA B )KUAKOCTH, HA3bIBACTCS
CUJIOW BHYTPEHHETO TPEHUS

CHJIOH JKHUJIKOTO TPEHUs

CUJIOW TPEHUS

CrnpaBennuBbl 3akoHbl Hpl0TOHA B cucTeMax oTcuera, cBsi3aHHbIX ¢ CosHueM?

Onu cpaBeJIMBBI BCeraa

Her, Tak xak orHocuTenbsHO COJHIIA MJIAHETHI ABMXKYTCS 110 KPUBOJUHEHHBIM TPAEKTOPUSIM
MoryT BBIIOJIHATHCS IPU ONIPENIEIEHHBIX YCIOBHIX

B pesynbrarte 3amepa MTaHIeHIUPKYJIEM JUIMHBI IPEAMETA MOIY4YEHbI cleayomue pesyisrarsl: 11,05 11,10
paBHO CpeiHee apU(PMETUUECKOE 3HAUEHUE JUINHBI ATOTO IpeaMeTa?

11,07

11,05

11,06

B pe3ynbprarte 3amepa MTaHIeHIUPKYJIEM JUTMHBI ITpeIMeTa MOIy4YeHsl cienyomue pesyasrarsl: 11,05 11,10
paBHa a0COJIOTHAs MOTPELIHOCTh U3MEpPEHUIt?

0,01

0,05

0,03

B pesynbrarte 3amepa ITaHIeHIMPKYJIEM JUIMHBI IPEAMETA MOTY4YeHbI cleaytomue pesyisrars: 10,05 10,10
paBHO cpeiHee apu(PMETUUECKOE 3HAUEHHUE JUINHBI ATOT0 NpeaMeTa?

11,05 10,95
11,05 10,95
10,15 9,95

11,10

11,10

10,15

11,15. Yemy

11,15. Yemy

10,10. Yemy



10,07
10,09
10,10

B pe3ynbrare 3amepa IITAHTCHIUPKYJIEM JJIMHBI IPEAMETa IOJIy4€eHBI cieaytonye pesynbrarsl: 10,05

paBHa a0COJIOTHAS MOTPEIIHOCTh U3MEPEHUIT?
0,04
0,05
0,03

B pe3yiibTaTe 3aMepa WTAHICHIHUPKYJIEM JJIMHBI ITPEAMCTA ITOJTYUCHBI CJICAYIOIIUEC PE3YIIbTATHI: 1 1, 15

paBHa a0COJIOTHAs NOTPELIHOCTh U3MEPEHUIT?
0,01
0,05
0,03

B pe3yibTaTe 3aMepa WTAHICHIHUPKYJIEM JJIMHBI ITPEAMCTA IMTOJTYUCHBI CJICAYIOIIUEC PE3YIIbTAThI: 1 1, 15

paBHO cpeaHee apu(hMETUIECKOE 3HAUCHHE JATIMHBI 3TOTO IIpeaMeTa’?
11,13
11,05
11,15

B pesyinprare 3amepa MTaHT€HIUPKYJIEM JUTMHBI IPEIMETA MOIY4YEHbI ClIeyromue pe3yabTarsl: 11,15

paBHa a0OCOJIOTHASI IOTPELTHOCTh U3MEPEHUN?
0,01
0,05
0,03

TCHO, HMCIOIICC OCh BpalllCHUs, HAXOJUTCA B paBHOBCCUU TOraa,

Korja Ha HETO HE HeﬁCTBYIOT HUKAKHUEC CHUJIIbI

Koraga CHJIbI ,Z[CI>'ICTBYIOT, HO UX JEHCTBUE CKOMIICHCHUPOBAHO

Koraga aﬂre6panqecxaﬂ CymMMa MOMEHTOB BCEX CHII, JleflCTBYIOIIIPIX Ha JaHHOC TCJIO, paBHA HYIIIO

10,10

11,10

11,10

11,10

10,15

11,05

11,05

11,05

9,95 10,15 10,10. Yemy

10,95 11,15 11,10. Yemy
11,25 11,15 11,10. Yemy
11,25 11,10 11,15. Yemy

HpI/I IMPOBEPKE OCHOBHOI'O YpaBHCHUA TWHAMHKHU BPAIIaTCIIbHOTO ABUKCHUA U3MECHACTCA MOMCHT CHJIBL. Yto sSBISAETCSA IICUOM CHIJIBI, CO3H3IOHI€I>'I

TaHHBIA MOMEHT?
JUINHA HUTH



panuyc 670Ka, 4epe3 KOTOPBI NEpPEeKUHyTa HUTh
pazuyc IKuBa

Kakum 006pa3om MOKHO H3MEHUTh MOMEHT CUJIbI B MasiTHUKEe OOepOeka?
M3MEHEHUEM MAaCChl Ipy3a Ha Yallleyke

3aMEHOH IIKHBa

M3MEHEHUEM MAaCChl Ipy3a Ha YallleuKe 1 3aMEHOM IIKHUBA

Uro o0maaeT MOMEHTOM MHEPIHH B MasiTHUKe O0epOeka’?

rpy3 Ha YaIikKe

BpAIIAIOIINECS TPY3bI HA CTEPIHKHSIX

B JIAHHOW YCTAHOBKE HET JIEMEHTOB, 00JIaIAl0IMX MOMEHTOM HHEPIIUU

Kak MO’XHO W3MEHUTh MOMEHT MHEpLUHU B MasTHUKe O0epOeka?
IIEPEMELICHUEM YETBIPEX I'PY30B BAOJb CTEPKHEN

M3MEHEHHMEM I'py3a Ha yallleuke

3aMEHOM OJJHOTO IIKUBA IPYTrUM

B kakux enuHunax uzmepsiercs yckopenue B cucreme CHU?
cMm/c?

M/c
m/c?

1 HproTOH — equHUIIA CUJIBI IPENICTABISIET OO0
KI/M"C

Kr-m/c?

Kr-M/c

1 HproTOH — etuHUIIA CUJTBI IPEJICTABISIET OO0
KI/M

Kr-m/c?

Kr-M/c

1 Hp10TOH — eTMHUIIA CUJTBI TIPEACTABISIET CO0O0H
KI/M
KI-M/C?



m/c

B kakux enquHunax uzMepsercs yckopenue B cucreme CI?
cm/c?

m/c?

m/c?

B xakux equnuiiax uzmepsercs yckopenue B cuctreme CU?
cm/c

Mm/c
M/c?

[Ipu mpoBepke OCHOBHOTO YpaBHEHUS TUHAMUKH BPAIIATEILHOTO JBUKEHUS U3MEHSIETCS MOMEHT CHJIbL. UTO SIBJISIETCS IJICYOM CUJIIBI, CO3/IAI0IIEH
TAHHBIA MOMEHT?

JUTHHA HUTH

nuamertp 0J10Ka, yepe3 KOTOPhIN MepeKUHyTa HUTh

paanyc UIKuBa

[Tpu mpoBepke OCHOBHOTO YpaBHEHUS TUHAMUKH BPAIIATEIbHOTO JTBUKEHUSI U3MEHSETCSI MOMEHT CUJTBI. UTO SIBJISIETCSI TJIEYOM CHJIBI, CO3/Iat0IIeH
AHHBIA MOMEHT?

TUaAMETP HUTH

paaunyc 0J0Ka, yepe3 KOTOPbIil MepeKUHyTa HUTh

paanyc nIKuBa

Cuna, BO3HUKAIOIIAsl MEXAY TPYIIUMHUCS TOBEPXHOCTAMH TEJI, HA3bIBAETCS
CWJION TPEHUS Ka4eHMUsI

CUJIOW KUJKOTO TPEHUS

CUJIOH CyXOro TpeHUs

Cuna, BO3HMKarOIIast IpH IBUKEHUU TBEPJOTO TENA B KUAKOCTH, HA3bIBACTCS
CUJIOW BHYTPEHHETO TPEHUS

CHJIOH JKHJIKOTO TPEHUs

CUJIOW CyXOr'0 TpEHUs

CnpaBennuBbl 3ak0HBI HbIOTOHA B crcTeMax OTcYeTa, cBsi3aHHbIX ¢ ConHieM?



Huxorna
Her, Tak kak otHocuTenbHO COJIHIIA TIJIAHETHI ABUKYTCA 110 KPUBOJIUHEUHBIM TPACKTOPUSIM
MoryT BBIIOJIHATHCS MIPU ONPEIEIECHHBIX YCIOBUAX

CrnpaBennuBbl 3akoHbl HpIOTOHA B cricTeMax OTcUeTa, cBsi3aHHbIX ¢ ColiHLeM?

CrnpaBeniuBEI B pa3HOE BpeMs Toja

Her, Tak kak orHOcuTenbHO COMHIIA TUIAHETHI ABUKYTCA 110 KPUBOJIUHEHHBIM TPACKTOPHUSIM

MoryT BBITIOJHATHCS MPU ONPEICIECHHBIX YCIOBUSIX

YckopeHue cBOOOHOTO NaICHUS 3aBUCHT

OT PAcCTOSTHUS MEKY LIEHTPOM 3eMJTU U MECTOM €T0 ONpe/esieH s, Teorpadudeckoil IIMPOTHl MECTHOCTH U IJIOTHOCTH 3€MJIA B JAHHOM MECTE
oT reorpauuecKor MUPOTHI MECTHOCTHU U PACCTOSIHUS MEXKAY IEHTPOM 3€MJIM U MECTOM €T0 OIPEICICHUS

OT BPEMEHH CYTOK

ITpou3BosHas OT UMITyJIbCa TEJa IO BPEMEHHU paBHA F€OMETPUYECKOI cyMMe BCeX CHI,
AEHUCTBYIOIUX Ha JAHHOE TeJI0. ITO GOPMYIHPOBKA

3aKOHA BCEMUPHOT'O TATOTEHUS

nepBoro 3akona Herorona

BTOpOro 3akoHa HeroToHa

ITpon3BosiHas OT UMITyJIbCa TEJa IO BPEMEHHU paBHA FeOMETPUYECKO cyMMe BCeX CHI,
NEeMCTBYIOIUX Ha JaHHOE Teo. DT0 POopMyIUpOBKa

3aKOHA BCEMUPHOT'O TATOTEHHUS

TpeThero 3akoHa HeroToHa

BTOpOro 3akoHa HeroToHa

Ilepeyenb BONPOCOB 115 2 pyOeskHOM aTTecTANMHU (ATTECTAIMOHHASA
NMUCbMEHHAasl KOHTPOJIbHAasi padoTa) mo JucHuIIinHe «Du3nuKa

Bbaoxk 1.
1. Dnektpuyeckuil 3aps U ero CBONCTBA
2. BsaumopeiicTBue 3apsi0B. 3akon Kynona.
3. DnekTtpuyeckoe mose. HarmpspkeHHOCTh OIS
4. Cynepnozurus noneit. [Tone gumorns.
5. Jluaum HanpspkeHHOCTH. [ToTOK BekTOpa HanpsokeHHocTr. Teopema [Maycca.



©o~N>

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
217.

PaboTa cuit 3eKTpoCTaTuYecKoro moss.
TToTenmnuann.

[Tosie 6eckOHEUHON OTHOPOAHO 3apsKEHHOM IMIIOCKOCTH.
[Tone 1ByX pa3sHOMMEHHO 3apsKEHHBIX IIOCKOCTEH.
[TonsipHble U HENMOJISIPHBIE MOJICKYJIBI.
[Honsipuzanus Qu31EKTPUKOB.

Cunbl, eiCTBYIOIIME HA 3apsij B TUAIEKTPUKE.
CerHeTosIeKTpUKH.

[IpoBOIHMK BO BHEUTHEM JIEKTPUUYECKOM IIOJIE.
DNEeKTPOEMKOCTb.

Konpaencaropsi.

[locnenoBarenpbHOE COEIMHEHHE KOHIEHCATOPOB.
[TapamenpHOE COEIMHEHNE KOHIEHCATOPOB.
DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

DHeprus EeKTPOCTATUYECKOTO TOJIS.
[TocTOAHHBIN IEKTPUUECKUN TOK.
DNEeKTPOABUKYILAS CUTIA.

3akoH Oma. ConpoTHUBIIEHHE TPOBOJIHUKOB.
ITepBoe mpasuiio Kupxroda.

Bropoe npasuno Kupxroda.

MommHOoCTh TOKA.

3akoH Jlxoyns-Jlenua.

BJaoxk 2.

© o No Ok

10

11.

BzanmoeiicTBHE TOKOB.

MarauTHoOe II0JI€.

3axoH buo-Casapa-Jlannaca.

MarHuTHoOe I10JI€ B BEIIIECTRBE.

Teopema ['aycca aJist BEKTOpa MarHUTHOM MHTYKIIUU.
HarmnpsikeHHOCTh MarHUTHOTO MOJISI.

3akoH Amrepa.

Cuna Jlopenua.

Pabota, coBepiiaemas mpu nepeMeIieHn TOKa B MATHUTHOM TI0JT€.
Knaccudukanmsi MarHeTUKOB.

SIBneHue ANEeKTPOMArHUTHON UHAYKIIUH.



12. Toku ®yko. SIBIeHHE CAMOUHIYKIIUH.
13. DHeprust MAarHUTHOTO TOJIS.

14. Ilpupona HocuTenel TOKa B MeTaIax.
15. Jluccouumanusi MOJIEKYJ B pacTBOpax.
16. Dnekrponus.

17. Tlepssiii 3axoH Dapanes.

18. Bropoii 3axon ®apaes.

19. Bunsl razoBoro paspsa.

HpnMeprle TECThI 1JIA 2 pyﬁe)mloizi aTTeCTallumn (aTTeCTaIII/IOHHaﬂ NMACbMEHHAsI KOHTPOJIbHast paﬁoTa) o JMCHUIINHE «DU3HKa»

JIBa HCTOUHHUKA HCITYCKAIOT IIEKTPOMArHUTHBIE BOIHBI ¢ yacToToi 5¢10I' ¢ onqunakoBbIMK HauanbHbIMK (azamu. MuUHUMYM UHTEphEpeHIIH
OyaeT HaOJIF01aThCs, €CITM MUHUMAIIbHASL Pa3HOCTh X0/1a OyieT paBHA

0,3 MKM

0,6 MKM

1 MKM

JIBa MCTOYHHMKA HCITYCKAIOT JIEKTPOMArHUTHBIE BOJHBI ¢ acToToi 5¢10I' ¢ onuHakoBbIME HauansHBIME (azamMu. MUHEMYM HHTEphEpEHIHH
OyzaeT HaOJII1aThCs, €ClIM MUHUMAIIbHAs Pa3HOCTh Xo/a OyneT paBHa

0,3 MKM

6 MKM

0.1 MmxMm

JIBa MCTOYHMKA HCITYCKAIOT JIEKTPOMATHUTHBIE BOTHEI ¢ 4acToToi 5+10MT'1 ¢ oqurakoBeiMu HauansHEIME (azamu. MUHIMYM HHTEp(EpEHIHH
Oyzer HaOM01aThCs, €CTM MUHUMAJIbHAS pa3HOCTh X0/1a Oy/IeT paBHa

0,3 MKkM

0,4 MKM

0,1 Mxm



JlazepHblil JIyd KpacHOTO cBeTa majaaeT Ha audpakuuoHHyro pemetky (50 mrpuxos Ha 1 MM). Ha skpane HabmoqaeTcs cepusi KpacHbIX msaTeH. Kakue
W3MEHEHUS MTPOM30MIYT Ha DKpaHe MPHU €€ 3aMeHe Ha Ipyryto audpaknuonnyto pemerky (100 mrpuxos Ha 1 Mm)?

KapTHHA HE U3MEHUTCS

LEHTPAIBHOE MATHO UCYE3HET, PACCTOSHUE MEX]Ty OCTAIbHBIMU CUMMETPHUYHO PACIOJIOKEHHBIMU MATHAMU YBETUUUTCS

LEHTPAIBHOE MATHO HE CMECTUTCS, PACCTOSIHUE MEXK]Iy OCTaJIbHBIMU CUMMETPUYHO PACIIOJIOKEHHBIMU MSITHAMU YBEJIUYUTCS

JlazepHblii JIyd KpacHOTO cBeTa MajaaeT Ha audpakuuoHHyro pemetky (40 mTpuxoB Ha 1 mm). Ha axpane HabmoaeTcs cepust KpacHbIX msaTeH. Kakue
M3MEHEHHUS TPOU3ONIYT Ha SKpaHe MpH ee 3aMeHe Ha APYTyIo AUPpaKIHOHHYIO pemieTky (80 mrpuxoB Ha 1 Mm)?

KapTHHA HE U3MEHUTCS

LEHTPATBHOE TMSATHO UCYE3HET, PACCTOSHUE MEKY OCTAIbHBIMH CHMMETPUYHO PACIOIOKEHHBIMH MATHAMHU YBEITUYUTCS

LHEHTPAITBHOE MATHO HE CMECTUTCS, PACCTOSHUE MEXK]TY OCTaJIbHBIMU CUMMETPUYHO PACIIOJIOKEHHBIMHU MSITHAMU YBEJIUYUTCS

JlazepHblIii Iyd KpacHOTO CBeTa majaaeT Ha qudpakiuonnyto pemetky (40 mrpuxos Ha 1 mMm). Ha sxpane Habmronaercs cepust KpacHbIX nsiteH. Kakue
W3MEHEHHUS TPOU3ONIYT Ha SKpaHe MpU ee 3aMeHe Ha APYTyIo AUPpaKIHOHHYI0 pemieTky (80 mrpuxoB Ha 1 Mm)?

KapTUHA WU3MEHUTCS

LEHTPATBHOE MATHO UCYE3HET, PACCTOSHUE MEKYy OCTAIbHBIMH CHUMMETPHYHO PACTIOI0KEHHBIMHU MATHAMU YBETHYUTCS

LEHTPATBHOE MATHO HE CMECTUTCS, PACCTOSTHUE MEX/1y OCTAIbHBIMU CUMMETPUYHO PACIIOJIOKEHHBIMH MATHAMU YBEIIMUUTCS

JlazepHblii JTyd 3€JICHOTO CBETA MajaeT Ha qU(PPaKIMOHHYIO penieTKy. Ha sxpaHe HaOr01aeTCst cepus 3eJICHBIX MATeH. Kak M3MEeHUTCS KapTHHA Ha
9KpaHe MPY 3aMEHE JJAHHOTO JIA3EPHOTO JIy4ya Ha JIa3epHbIH Jy4 KpacHOro mpera?

KapTHHA HE U3MEHUTCS

HECHTPAJIBbHOC IIATHO HC CMECTUTCA, paACCTOAHHUEC MEKAY OCTAIbHBIMU CUMMECTPUYHO PACIIOJIOKCHHBIMU ITATHAMU YBCJIIMYUTCA

[EHTPAJILHOE MSATHO HCYE3HET, PACCTOSTHIE MEXK/Ty OCTATBHBIMH CUMMETPHYHO PACIIOJIOKCHHBIMH MSATHAMU YBEITHYHUTCS

JlazepHblii JTyd 3€JICHOTO CBETA MajiaeT Ha JUPaKIMOHHYIO pemeTKy. Ha skpane HaOmroaeTcst cepus KpacHbIX MsTeH. Kak M3MEeHUTCS KapTHHA Ha
9KpaHe MPU 3aMEHE JJAHHOTO JIA3EPHOTO JIy4ya Ha Ja3epHbIil Jy4 3eJIeHOro 1BeTa?

KapTHHA HE U3MEHUTCS

LHECHTPAJIBbHOC IIATHO HE CMECTUTCA, PACCTOAHNEC MEKAY OCTAIIBHBIMU CUMMCTPUYHO PACIIOIOXKCHHBIMU IIATHAMU YMCHBIINUTCA

[EHTPAJILHOE TSATHO UCYE3HET, PACCTOSTHIE MEXK/Ty OCTATBHBIMA CUMMETPHYHO PACIIOIOKCHHBIMH MSATHAMHU YBEITHUUTCS

®oTtoTok HackimeHus npu GoTorhdHekTe ¢ yMEHbIIEHHEM MMaJaloIero CBETOBOTO MOTOKA
YBEITUYUBACTCS

YMEHBIIAETCS

HE U3MEHSETCS



®oTtoTok HackleHus npu GoTorddexre ¢ yBeTndeHHeM MaJaroliero CBETOBOro MoToka
YBEJIMYUBACTCSA

YMEHbILIAeTCs

HE U3MEHSIETCS

Buemmauit poroaddext — 3to

no4yepHeHue HOoTOIMYIIbCUH MO ICHCTBUEM CBETa

BBIPBIBAHHUE 3JICKTPOHOB C MOBEPXHOCTH METAJLIA MO ICHCTBUEM CBETa
CBEUYCHHUE TEJIa B TEMHOTE

Buemrnwnii poroaddexrt — 3to

BBIPBIBAHUE JICKTPOHOB C MIOBEPXHOCTH aHO/IA

BBIPBIBAHHUE JICKTPOHOB C MMOBEPXHOCTH METAJUIA MO ICHCTBUEM CBETa
CBEUCHHE TEJIa B TEMHOTE

[Tpu uccnenoBannu poroddpdexra A.I'.CTOIETOB BHISICHIII, YTO

sHEprus (HOTOHA MPSMO MPOMOPIHMOHANBHA YaCTOTE CBETA

BEIIECTBO MOTJIOIMAET CBET KBAHTAMHU

(OTOTOK BO3HHMKAET IIPU YAaCTOTaX Ma/aloLIEero CBETa, IPEBBIIIAIOIINX HEKOTOPOe 3HAYCHHE

ITpu uccnenoBanuu poroddpdexra A.I'.CT01€TOB BBISICHUI, YTO

sHeprus GoToHa NPSMO MPONOPIMOHATIbHA YaCTOTE CBETA

BELIECTBO U3JIy4aeT CBET KBAaHTAMU

(OTOTOK BO3HUKAET MPHU YaCTOTAX Ma/Ial0IEro CBeTa, MPEBBIIAIOIINX HEKOTOPOE 3HaYEHHE

[Tpu uccnenoanun Gororddexra A.I'.CTONETOB BBISICHUI, YTO
sHeprus GOoTOHA MPSMO MPOTOPIIHOHATBHA YACTOTE CBETA
BEIIIECTBO M3JTy4aeT CBET KBAHTAMH

HCITyCKaeMbl€ 3apsIbl MMEIOT OTPULIATENIbHBIN 3HAK

ITpu uccnenoBanuu poroddpdexra A.I'.CTo1€TOB BBISICHUI, YTO
sHeprus GoToHa MPSMO MPONOPIHOHAIbHA YaCTOTE CBETa
BELIECTBO U3JIyYaeT CBET KBAaHTAMHU

UCITyCKaeMble 3apsiibl UMEIOT OTPUILIATEIbHBIN 3HAK



[Tpu uccnenoanuu Gororddexra A.I'.CTOIETOB BBISICHUI, YTO

sHeprusi GOoTOHA MPSMO MPOMOPIIHOHATBHA YaCTOTE CBETA

BEIIECTBO MU3ITy4aeT CBET KBAaHTaMHU

BEJIMYMHA UCITYIICHHOTO TEJIOM 3apsijia MPOMOPIHOHAIbHA OTJIONICHHONW UM CBETOBOM SHEPTUU

B nnanerapHoil MozieIM aToMa NPUHUMAETCS, YTO

+ YKCII0 3JIEKTPOHOB Ha OPOUTE PaBHO YKCITY IPOTOHOB B sApe

YHCII0 3JIEKTPOHOB HA OPOUTE PABHO YUCITY HEHTPOHOB B S1pe

YHCIIO HEUTPOHOB B SIAPE PABHO CyMMeE YHCEN SJIEKTPOHOB Ha OpOUTE M MPOTOHOB B sIIpE

B nutanerapHoii Moienu atoMa NpUHUMAETCs, YTO

YHCJIO 3JIEKTPOHOB Ha OPOUTE PABHO YUCILY IPOTOHOB B si/Ipe

YHCII0 IPOTOHOB B /IBa pa3a 0oJbIle YKCiia HEUTPOHOB B sipe

YKCJIO HEUTPOHOB B SAPE PABHO CYMME YHCEJl 3JIEKTPOHOB HAa OPOUTE U POTOHOB B si/Ipe

[1nanerapHast Mozesib aToMa 00OCHOBAaHA ONbBITAMU 110
MOHH3AIMH ra30B

PaCCesIHUIO 0.-HacTHIL

XUMHUYECKOMY MOJYUYEHUIO HOBBIX BELIECTB

[TnanerapHas Moaens aToma 000CHOBaHA OMBITAMU 11O
paccesiHuIO [3-4acTuil

PACCEesSHUIO 0.-HaCTHIL

XI/IMI/I‘IGCKOMy HOJ'IyLICHI/IIO HOBBIX BCIICCTB

[TnanerapHast MoJesTb aTOMa 0OOCHOBAHA OTBITAMHU T10
paccesHUIO -4acTHIl

PACCEeSTHNIO (-4aCTHI

(bu3nYeCKOMY MOTYYEHHUIO HOBBIX BEILECTB

[Tpu u3yueHnu CTpoeHus: aToMa B paMkax Mojienu Pesephopaa Mosienbio sapa CiyKuT
AIEKTPUYECKN HEUTPAJIBHBIN 1I1ap

ITOJIOXKUTEBHO 3aPsKEHHOE TEJI0 MAJIBIX 110 CPABHEHUIO C aTOMOM pa3MeEpOB
OTPHULATEIILHO 3apsYKEHHOE TEJIO MAJIBIX IO CPAaBHEHUIO C aTOMOM Pa3MepOB



ITpu n3yueHnuu cTpoeHus aTomMa B paMkax Mojenu Pesephopaa Mosienbro sapa ciyKuT
JJIEKTPUYECKU HEUTPAJIbHBIN L1ap

IIOJIO’KUTEIIBHO 3aPSKEHHOE TEJIO MAJIBIX 10 CPABHEHHIO C aTOMOM Pa3MEpPOB
OTPHULIATEIILHO 3apsKEHHOE TEJIO B IIATh Pa3 MEHBIIE 110 CPABHEHUIO C aTOMOM

CkonbKO (POTOHOB Pa3IMYHON YACTOTHI MOTYT HCITYCKaTh aTOMBI BOJIOPO/1a, HAXO/SIIIUECS BO BTOPOM BO30YKACHHOM cocTosiHUH E2 , cornacHo
nocrynaram bopa?

1

2

3

CKoJBbKO (POTOHOB Pa3TMYHON YaCTOTHI MOTYT MCITYCKaTh aTOMBI BOJIOPO/1a, HAXOSAIINECS BO BTOPOM BO30YKIeHHOM cocTtosiHuH E2 , cormacuo
nocrynaram bopa?

1

5

3

CKoapKO (POTOHOB Pa3IMUHOM YAaCTOTHI MOTYT MCITYCKaTh aTOMBI BOJIOPO/1a, HAXOASIIHUECS BO BTOPOM BO30YXAEHHOM cocTosiHMM E2 , cornacHo
nocrynaram bopa?

0.5

2

3

CxoJIbKO (POTOHOB PA3IMYHON YACTOTHI MOTYT HCITYCKaTh aTOMBI BOJIOPOa, HAXOSIINECS BO BTOPOM BO30YKJI€HHOM cocTosiHUU Ez , cornmacHo
noctynatam bopa?

1/4

2

3

N3nydenue nasepa — 310

TEIJIOBOE U3JIyYECHHE

BBIHYXACHHOC U3JTYUCHUC

CIIOHTAHHOE (CaMOIIPOU3BOJIBHOE) U3ITyYEHUE



N3nydenue nasepa — 310

U3Iy4eHue aOCOITHO YEPHOTO Tena
BBIHYKACHHOC U3JTYUCHUC

CIIOHTaHHOE (CaMOIPOU3BOJIBHOE) U3ITyUEHHE

W3nyuenue nazepa — 3To

n3NyyeHue a0COJIFOTHO YEPHOIO Tella
BBIHYJICHHOE U3Iy4YeHHE
CaMOIIPOU3BOJILHOE U3JIy4YE€HUE

NuTepdepeHiuio cBeTa ¢ MOMOIIBIO Ja3epPHON YKa3KH MOKA3aTh JIeT4e, YeM C MTOMOIIBI0 00BIYHOTO HCTOYHHKA, TaK KaK MMyYOK CBETa, TaBACMBIN
J1a3epom,

KOT€PEHTHBII

0oJiee MOLLHBIA

Oonee apkuii

WuTepdepeHiuio cBeTa ¢ MoMOIIBIO Ja3epPHON YKa3K1 MOKa3aTh JIerde, 9YeM ¢ TIOMOIIBI0 OOBIYHOTO MCTOYHUKA, TaK KaK ITyYOK CBETA, TaBACMBIii
J1a3epom,

KOT€PEHTHBII

0oJs1ee MOIIHBII

YIBTPa3BYKOBOU

WuTepdepeHuio cBeTa ¢ MOMOIIBIO Ja3epHOI YKa3KU NOKa3aTh JIErde, 4YeM € TIOMOIIbI0 OOBIYHOTO HCTOYHUKA, TaK KaK Iy4OK CBETA, 1aBaeMblii
Ja3epoM,

KOT€PEHTHBIN

Oounee spkuit

nH(ppaKpacHbIi

Anpo atoma cOCTOUT U3
HEHUTPOHOB U AJIEKTPOHOB
HEWTPOHOB U IIPOTOHOB
IIPOTOHOB U 3JIEKTPOHOB

SAnpo atoma cocTout U3
HEWUTPOHOB U 3JIEKTPOHOB



HEUTPOHOB U IIPOTOHOB
IIPOTOHOB U 3JIEKTPOHOB U HEUTPOHOB

Slapo aroma coCTOHT H3

MSTH HEHTPOHOB M OTHOTO (DJIOTHCTOHA
HEUTPOHOB M IPOTOHOB

NPOTOHOB M 3JICKTPOHOB U HEHTPOHOB

Snpo uzorona ypana ¢,U*® nocne psiaa paanoakTUBHBIX PaciaioB MPEBPATHIOCH B PO
92U%34, Kakue 510 ObLIH pacnaapi?

OJIUH O-pacnaj u JBa B-pacmaja

OJIMH O-pacraj ¥ OJIuH -pacnana

JIBa 0-pacriajia u OJIuH B-pacmaj

AKTHUBHOCTB PaIMOAKTUBHOTO AJIEMEHTAa YMEHbIIWIAch B 4 pasa 3a 8 queit. KakoB nepuoj ero nosypacmnana?
16 nuen

4 nua

8 mHen

0. — YaCTHIIA CTONKHYJach ¢ sapom azota 7N, TIpu sToM 06pazoBanock SApo BOAOPOAA U SAPO
KHCJIOPOJIa C MACCOBBIM 4uCiioM 17

KHCJIOPOJIa C MAaCCOBBIM 4UCIIOM 16

¢dropa F ¢ maccoBbM ymciiom 19

Bonpocs! k 1a0opatopHbiM padoTam.

Ne 1. MeTrpoJiornyeckasi arrecTanusi MeTOAUKH U3MEpPEeHHUs! YIeJbHOI0
CONPOTHUBJICHUS. YUYeT CUCTEeMaTH4YeCKOH M HHCTPYMEHTAJIbHOM MOrPelIHOCTeH.

1.1. HapucoBats ABe cXeMbl H3MEpPEHUH, UCTIOIb30BaHHbBIE B padoTe, MOANUCATh UX
Ha3zBaHHe. KakoBa MeToauuecKasl IOrpeIHOCTh ONPENETICHNS CONPOTUBIICHUS B KaXKI0M 13
cxeM (BbIBOJ hopMyiI).

1.2. 3anucatb (popMysbl CpeAHEKBAIPATUYHON TOTPELTHOCTH U IOBEPUTENLHOTO HHTEpBAJIa
i R.

1.3. Kak onpenensiercss abCOMOTHAs! MOTPEITHOCTh YAE€IbHOIO COMPOTHBIICHUS?

1.4. Kak npou3BOIUTCS OLIEHKA TOYHOCTH METOJIMKU U3MEPEHUS YIAETBbHOTO



CONPOTHUBIICHUS?
1.5. 1aTb onpeaeneHue CUCTEMAaTUUECKUX U CIyYallHBIX MOTPEITHOCTEH.

Ne 2. U3yvyeHne 3aKOHOB NPSIMOJIMHEITHOT0 IBUKEHHS B 10JI€ TAKECTH HA MAallIMHe
ATBYyja.

2.1. 3amucarh CUCTEMY YpaBHEHM JABHKEHMsI, BBIBECTH (POPMYITY JUIsl BEIUHCIIEHUS
YCKOpEHHUs1 CBOOOTHOTO Ta/IEHHsI ¢ y4eTOM MOMEHTa nHepiuu 6yoka. (HapucoBats cxemy).
2.2. BeiBecTu BbIpaskeHHE U1 MOMEHTA HHEPLUU JUCKa Macchl M U paauyca R
OTHOCHUTEJIBHO OCH, MPOXOJSIIEH Yepe3 LIEHTP AUCKA EPIEHANKYIISIPHO €T0 TOBEPXHOCTH.

Ne 3. MasstHuk MakcBeJia.

3.1. 3anucarb cuCTeMy ypaBHEHMH JBMKEHHMS, BBIBECTH pabouyro popMyity 1uis
BBIUMCJIEHHS] MOMEHTAa UHEPIIMHM MasATHHKA 110 pe3ysbraraM omnbiTa. (HapucoBaTth cxemy).
3.2. 3anucarb U NOSICHUTD BBIPAKEHUE VIS TEOPETUYECKOTO BHIYMCICHUS MOMEHTA
WHEpLUHU MasiTHUKa MakcBea.

3.3. 3anucarb 3aKOH COXpPaHEHUS SHEPTUH U BBIBECTH (POPMYITY Ul €r0 MPOBEPKHU.

Ne 4., I/I3y'1e1me KO0JIeOAaHUH MAaTeMaTH4YeCKOro 1 (1)H3I/I‘leCKOFO MasiTHUKOB.

4.1. BeiBectu hopmyiy aiis nepuoaa KojaebaHuii MaTeMaTUYECKOTO MasiTHUKA.
4.2. BeiBectu opmyity A neproza KonedaHuit pu3nuecKoro MasiTHUKA.
4.3. JlaTb onpeneneHre NpUBEACHHOMN JAIUHBI U [IEHTPa KauaHUs (PU3NYECKOr0 MasiTHUKA.

Ne 5. Onpenesienrne MOMEHTa HHEPIHUH TBEPABIX TeJl METOI0M KPYTHJIbHBIX
KOJIC0OaAHHUM.

5.1. BeiBectu opMyiy 175 onipeiesIeHUs MOMEHTa HHEPILUU TBEPOro Teja Yepe3 ero
nepuoJ KojaeOaHui.
5.2. J1aTb onpeaeseHne riaBHbIX OCEH MHEPLIMH Tela.



5.3. Uemy paBeH MOMEHT WHEPIMH Ky0a OTHOCUTEIHHO OCH, IPOXOIAIICH Yepe3 OJHO U3 €r0
peoep.

Macca kyb6a M, ctopoHa — a.

5.4. JlaTb omnpeesieHre TEH30pa HHEPITUH TeJla, 3amucaTh ero oOIui BU/I.

Ne 6. U3yueHue 3aKOHOB BpalaTeJIbHOT0 ABUKeHUsI HA MasiTHUKe O0epOeka.

6.1. 3anucarb cucteMy ypaBHeHUM ABMkeHUs Uit MastTHuka O6epOeka. (Hapucosartsb
cxXemy).

6.2. ChopmynupoBats Teopemy lllteiinepa.

6.3. 3anucarb 1 000CHOBAThH BBIpAXKEHHE JIJIsl MOMEHTA HHEepLUHU MasiTHUKa O0epOeka.

Ne. 7. U3yvyeHne TpeHHMs NPU KAYeHUU HA HAKJIOHHOM MasiTHHKe.

7.1. Jdate onpenenenue ko3huireHTa TpeHns kaueHus u koddduimenta TpeHns
CKOJIBKCHUSI.
7.2. BeiBectu pabouyro Gpopmyiy i KodQPUIMEHTa TPEHUs KaueHusl.

Ne. 8. UccienoBanne CTOJKHOBEHUS IApOB.

8.1. Jlate onpenenenue ko3 uimeHTa BOCCTAaHOBICHHS.

8.2. BriBecTH BBIpaKEHHE JJIs1 CKOPOCTH 1LIapa yepe3 yro OTKIOHEHHUS.

8.3. BoiBecTH BeIpakeHUE JJis NOTEHIIMAIbHON SHEPTUH 1e(hOpMalliy U CUJIBI YIIPYTOTro
yJapa uepe3 yroyl OTKJIOHEHHUSI.

Ne. 9. OnpenesieHue CKOPOCTH 10J1€Ta CHAPAAA METOA0M KPYTHJIBHOIO
0ANTHCTHYECKOT0 MAasITHUKA.

9.1. latp onpenerneHre MOMEHTa UMITYJIbCa YaCTHUIIBI (HApUCOBATh MPUMED, YKa3aTh
HaIpaBJeHUE BEKTOPOB.)

9.2. 3ammcaTth MOMEHT UMITYJIbCA OJJHOPOJIHOTO CTEPKHsI Macchl M U anuHbI L,
BPAIIAFOIIETOCs C YTIIOBOW CKOPOCTHIO (0 OTHOCHTEIHHO OCH, TPOXOJIAIICH Yepe3 OIHH U3



€ro KOHIIOB U MEPHEHIAUKYISIPHON CTEPKHIO.
9.3. BeiBectu pabouyro ¢hopMyiny JUisi CKOPOCTH ITYJIH.

Ne 10. U3y4yeHnne BbIHYKIE€HHOM NMpeHecCUur rMpoCcKona.

10.1. Yrto Takoe rupockonuueckuit 3pdext?
10.2. BeiBecTr popmymny JUTsl yTIIOBOK CKOPOCTH IPEIECCHH.

Bonpocs! k 3a4ery no aucuuminge «Pusukay.

MexaHnuka
1.YUro Takoe puzmka? CBs3b GU3MKH ¢ APYTUMU HayKamu o Tipupojie. Kakue siBiaerust oTHOcATCs K pu3udeckum? Uto Takoe MaTepruaabHas TOUKa,
a0COJIFOTHO TBEP0E TEI0?
2. Yro HaszpiBaeTcs cuctemMoi orcueTta? KoopinHaTHBINA U BEKTOPHBIN CITOCOOBI 3a/1aHus ABM)KEHUS TOYKHU (TeJa, YaCTHUIIbI)
3. [loctynarensHOE U BpaliareiabHOe ABMKEHUS. UTO Ha3bIBaeTCs TpaekTopuen? (onpeaeneHue, 00bICHUTS)

4. Ilyts, nepemenienue. CKOpOCTh Kak BEKTOpHAsl BeIU4MHA. [IpeacTaBienre BEKTOpa CKOPOCTH  Yepe3 €€ MPOEKIIMH Ha KOOPAUHATHBIE OCH.
Moynb BEKTOpa CKOPOCTH. Y CKOPEHHE.

5. YpaBHEHHE paBHOMEPHOTO MPSIMOJIMHEITHOTO ABUkKEeHHsI. CBOOOIHOE MajieHHe Te. Y CKOpeHHE CBOOOHOTO MaieH!s! (3eMHOTO IPUTSKEHUS)
6. KunemaTtuka BM>KEHHSI IO KPUBOJMHENHOM TpaeKTOpuu. TaHTeHIMaIbHOE U
HOpMaJIbHOE yCKOopeHue. @opmyria MoIHOTO YCKOPEHHS.
7. IBMKEHHUE 10 OKPYKHOCTHU. YTJI0Bask CKOPOCTh. ENMHUIIA YTIIOBOW CKOPOCTH.
[Tepuon u yacTora oOpaieHus. YiioBoe yckopeHue. Enqununiia n3MepeHusi yriioBoro yCKOpeHusI.
8. IlpeobpazoBanus ['anmies. Knaccuueckuii 3aKOH CIOKEHHSI CKOPOCTEH.
9. Ilepseriit 3akoH HetoToHa. [ToHsITHE «MHEpIIMATIbHAS CUCTEMA OTCUETAY.

10. BTOpOfI 3aKkoH HproTOHA (OCHOBHOe YPaBHCHHUC NOCTYIATCIILHOI'O JIBUKCHU A TCJ'Ia). Enununa HU3MCPCHUA CHIIBL.



11. Tpetwnii 3akon HetoToHa. [IpuHnun otHocurenbHoCTH [ anuiies.

12. 3akoH BcemupHOro taroteHus. Ilepsas u BTopas kocMuueckue ckopocTu.Cuiia TSHKECTH U BEC Tea.
13. Cuna ynpyroctu. 3akoH ['yka. Cuia Tpenusi. Bunbl Tpenus.

14. Pa6oTta cuit. MomHoCTs. EquHUIBI H3MEpeHHs pab0Thl 1 MOIITHOCTH.

15. Kunernueckast sHeprusi MaTepuaibHON ToOukH. EnnHNIa n3MepeHNs] KHHETUUECKON SHEPTUH.

16. IloTeHnmanbHasi 3HEPTHUS CUCTEMbBI B3aUMOICCTBYIOIIMX TEJI.

17. 3akoH COXPAHCHUA U UBSMCHCHUA DHCPIru B MCXAaHUKE. MomeHT HMITYJIbCa MaTepHaJIBHOﬁ TOYKHU U CUCTEMBI MaTCPHUAJIbHBIX TOUYCK. Mowment
CHIIBI.

18. OcHOBHOE YpaBHCHHEC BpalllaTCIIbHOTO ABMXKCHUA TCJIA. MOMEHTBI HHCPLIUN OJHOPOAHOI'O TOHKOI'O AMCKa, Hiapa.

19. YpaBHeHue cBOOOIHBIX KoJieOaHuil rpy3a Ha npyxkuHe. CioxeHue Kojiebanuil. 3aTyXarolye U BIHYX/I€HHbIE KoJieOaHus, sBJICHHE
pe30HaHca.

20. BonHOBOE ypaBHEHUE. Y paBHEHHE MOHOXPOMATUYECKOM Oeryieit BoiaHbL. [I0TOK MIIOTHOCTH 3HEPTUH, CBA3aHHOMN C BOJIHOM.

Mouiexkyasipuas puszuka

[Ipenmer U MeTOT MOJNEKYISIPHON (DUBUKH.

Tepmonnnamuueckue napametpsl. [Ipouecc.

PaBHOBECHOE M HEPAaBHOBECHOE COCTOSHUS.

OcHoBHbIE MOJOXKEHNE MOJIEKYIsipHO-KHHeTn4eckas reopun (MKT).
OCHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-KMHETUYECKOW TEOPUN HJI€aTIbHOIO ra3a
CBs3b JaBIICHUE CO CPEIHEN KMHETUYECKOW SHEPTUEN MOJIEKYII.

ITonstue remneparypsl. TennoBoe paBHOBECUE, U3MEPEHUE TEMIIEPATYPBHI.
3aBUCUMOCTbD JaBJIEHUS T'a3a OT KOHIIEHTPAIMK €r0 MOJIEKYJI U TEMIEPATYPHI.
VYpaBaenune Menzaeneesa — Kianeiipona.

0. BHyTpeHHSsIs1 2HEPTUs B MOJICKYIISIPHO — KHHETHYECKOW TEOPHH.

1. BHyTpeHHss 3HEprus UJIeabHOrO OJJHOATOMHOTO Ia3a.

12. PaboTa TepMOIMHAMHYECKONW CUCTEMBI.

13. Kosnn4ecTBO TEIIOTHI.

14. BayTpeHHsIsI SHeprusl.

RRO©oO~No O~ WNE



15. 3akoH pacnpenenenys SHEPrUM 10 CTENEHSIM CBOOOIbI MOJIEKYII.
16. IlepBoIii 3aKOH TEPMOIUHAMHUKH.

17. O6parumbie u HEOOpaTUMBIE TIpOIIecChl. LIMKIMyeckre mpoIecchl.
18. Iukn Kapho.

19. KoshpummeHT nmone3Horo NeiHCTBUS TETIOBOW MAITUHBI.

20. Bropoii 3aK0H TEPMOIUHAMUKH.

DJIeKTPUYECTBO

DIIEKTPUUYECKUI 3apsij U €r0 CBOMCTBA.
3akon Kynona.
DnekTpuueckoe nose. HanpseHHOCTh 1oJIA.
Cynepno3unus mnosjiei.
Ilone mumomns.
[ToTox BekTOpa HANPSIHKEHHOCTH.
Pabora cuit aneKTpruyecKoro mosis.
[Torenuman.
DIIEKTPOEMKOCTb.
. Kongencaropsl.
. [lapannenbHOE COeMHEHNE KOHJIEHCATOPOB.
. ITocnenoBarenbHOE COETMHEHNE KOHIEHCATOPOB.
. DHeprus 3apsyKeHHOI0 KOHJIEHCAaTopa.
. [onstpHBIE U HEMOJIIPHBIE MOJIEKYJIBI.
. [lonstpuszanust AUAIEKTPOIUTOB.
. IIpOBOJTHUKY B DJIEKTPUYECKOM II0JIE.

CoNoOA~WNE

Tl e e e SE S T
OO~ WNEO

Bomnpocel Kk 3xk3aMeHy 10 JMCHUIINHE «DPU3HKAY.
MexaHuka

1.Yto takoe puzuka? CBsi3b GU3UKH C IPYyrUMU HayKaMu O Tipupoje. Kakue sBieHust oTHOCATCS K ¢puzndeckum? UTo Takoe MaTepuaibHas TOUKa,
abCoIOTHO TBEpAOE TeNo?
2. Yro HaszpiBaeTcs cuctemoi orcueta? KoopanHaTHBIA U BEKTOPHBIN CIIOCOOBI 3aJaHUS ABM>KEHUS TOUKH (Tesa, YaCTUIIbI)

3. HOCTyTIaTeJ'IBHOe H BpalllaTCJIIbHOC ABUIKCHUA. Yto Ha3bIBaeTCA TpaCKTopI/ICI\/'I? (OHpeI[eJICHI/IC, 06T>SICHI/ITL)



4. Ilyts, nepemenienue. CKOpOCTh Kak BEKTOpHasl BeIuuMHa. [IpeacraBienne BEKTOpa CKOPOCTH  YEpe3 €€ MPOEKIMH Ha KOOPAUHATHBIE OCH.
Monynb BeKTOpa CKOPOCTH. Y CKOpEHHE.

5. YpaBHEHHE paBHOMEPHOTO MpsMOJIMHEHOTO nBMkeHMsI. CBOOOIHOE MajieHUe Te. Y CKOPEHHE CBOOOTHOTO MaJeHUS (36MHOTO TIPUTSKEHUS )
6. KunemaTuka JBUKEHUS 110 KPUBOJMHEHHON TpaeKTOpUHU. TaHTreHIIMaIbHOE U

HOpMajbHOE yckopeHue. @opMyiia OJHOTO YCKOPEHUS.
7. IBMKEHUE 1O OKPYKHOCTU. YTII0Bas CKOPOCTh. ENMHUIIA YTIIOBOW CKOPOCTH.

[Tepron u yactoTta oOpamieHus. YIIoBoe yCKopenue. Ennnaniia naMepeHust yriioBoro yCKOpeHUsI.

8. IIpeobpazoBanus ['anmies. Knaccuueckuii 3akoH cioxenus ckopocteid. 23. [lepssiii 3akon Hetotona. [lonsiTue «uHepuuaipHas cucreMa
OTCYETAY.

9. Bropoii 3akoH HptoToHa (OCHOBHOE ypaBHEHHE IOCTYNATEIbHOIO ABMKEHUS Teua). EnnHuma n3MepeHus CUIbl.
10. Tpetnii 3akoH HptoToHa. [Ipunnun otHocurenbHocTH [ anmies.

11. 3akon BcemupHoro trorenus. [lepsas u Bropast kocMuueckue CKopocTH.Cuila TSHKECTH U BEC TeJla.

12. Cuna ynpyroctu. 3akoH ['yka. Cuina Tpenusi. Bunbl Tpenus.

13. Pa6ora cun. MoutHocTs. Ennnutisl usmepenus paboThl U MOITHOCTH.

14. Kunernueckas sHEprusi MaTepuaibHON TOUKU. ENMHNIIA N13MEpeHNs] KHHETUYECKOM SHEpruu.

15. IloreHumanbHas SHEPTUS CUCTEMBI B3aUMOIEHCTBYIOIINX TEIL.

16. 3akoH COXPAaHCHUA U UBMCHCHUA DHCPIruh B MCXaHUKE. MomeHT HNMITYJIbCa MaTepI/IaJ'[I)HOI\/’I TOYKHU U CUCTEMBI MaTCPHUAIIbHBIX TOUYCK. MowmenT
CHIIBI.

17. OcHOBHOE YpaBHCHHE BpalllaTCJIbHOTO ABMXKCHUA TCJIA. MoMEHTBI HHCPLOUN OJHOPOAHOI'O TOHKOI'O AMCKa, Iiapa.

18. YpaBHeHue cBOOOAHBIX KoseOaHul rpy3a Ha npyxune. CiiokeHue konebaHui. 3aTyXarolue U BEIHYKICHHbIE KoJIeOaHus, sIBICHUE
pe30oHaHca.

19. BonHoBo€ ypaBHeHHE. Y paBHEHHE MOHOXPOMATHYECKOU Oeryiieil BomHbL. [I0TOK TIIOTHOCTH SHEPTUH, CBSA3aHHOMN C BOJTHOM.

MouiekyasipHas puzuka
21. llpenmer U MeTO/1 MOJIEKYISIPHON (PU3UKH.
22. Tepmomuuamuieckue mapamerpsl. [Iporecc.
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28.
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30.
31.
32.
33.
34.
35.
36.
37.

0.
1.
12.
13.
14.

RBO©oo N ORWNE

15.
16.

. PaBHOBECHOE 1 HEPAaBHOBECHOE COCTOSIHUSI.

OcHOBHBIE TIOJIOKEHHE MOJIEKYIIsIpHO-KHeTH4Yeckast Teopun (MKT).
OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKON TEOpUN HJI€aIbHOIO ra3a
CBs3b JaBJICHUE CO CPEIHEH KMHETUYECKOU SHEPTUE MOJIEKYII.

ITonstue Temneparypsl. TennoBoe paBHOBECUE, U3MEPEHUE TEMIIEPATYPHI.
3aBUCHMOCTb JABJICHUS ra3a OT KOHUEHTPALMH €r0 MOJIEKYJI U TEMIIEPATYPHI.
VYpaBHenue Menneneesa — KnaneipoHa.

BuyTpeHHss sHEprus B MOJIEKYJIIPHO — KHHETUYECKOM TEOPUHU.

BHyTpeHHss sHEprus uaeaabHOro OAHOATOMHOIO Ta3a.

Pa6ora Tepmoannamuueckoil cucremsl. KonmuectBo temnotel. Pabota. BHyTpeHHsis sHeprusi.
3aKoH pacnpeiesIeHUsl SHEPTUHU 110 CTETIEHSIM CBOOObI MOJIEKYIL.

IlepBblid 3aKOH TEPMOAUHAMUKH.

OO6parumbie 1 HeOOpaTUMBIE TIpoLiecchl. LluKnyeckre mpoieccsl.

Hukn Kapao. KoadduimeHt mnosie3Horo AecTBUs TEMIOBON MAIlIUHBI.
Bropoii 3aKk0OH TepMOJIMHAMUKHU.

3HeKTpI/I‘leCTBO U MAarHe€Tu3M, OIITUKa

DIEeKTpUUECKH 3apsijl. 3aKOH COXPaHEHHUS dIEKTPUUECKOTO 3apsia.

3axoH Kynona.

HanpspkeHHOCTB AJIEKTPOCTaTUYECKOTO oIS ENMMHIIIA HAPsSKEHHOCTH
CBsI3b MEX/1y HAIPSHKEHHOCTBIO 3JIEKTPHUUECKOTO MOJIS U MOTEHIATIOM.
DnexTpudeckas eMkocTh. KonaencaTopsl. EMKOCTB TUIOCKOTO KOHIEHCATOpa
3akon OMa ans yyacTka nenu. Equnuia usmepeHus: ConpoTUBICHUS.

OT yero 3aBHCUT CONPOTHUBIICHHE POBOIHIKA. CoeTMHEHHE TIPOBOTHIKOB
3axoH Jlenna-Jlxoynsa. [IpeBpaieHre sHEPTUU B 3JEKTPUUECKUX LIEMSX.
CropoHHUE CHIIBI. DIIEKTPOABIKYIIAS CHla. BOTbTMETp, €ro BKIIFOUEHHE B IIETIb.
3akon Oma 17151 yJacTka HeMH, CoJepKallero HCTOYHUK TOKa

3akon Oma B nuddepennmanbaon hopme

IlepBoe npasuno Kupxroga.

Bropoe npasuno Kupxroda.

MaruautHoe mosne. MarHuTHas UHAYKIUSA. aKOH 3JIEKTPOMAarHUTHON HHTYKITUH.

3akoH QJICKTpoMar HUTHOM HUHAYKIOHWH. BCKTOp MarHuTHOM HWHIAYKIUH. JIMHNWSA MarHUTHOM HHAYKIHU. BpreBoe II0JIC.

Conenona. UHIyKTUBHOCTH COJICHOU/IA.



17. 3akon buo-Casapa-Jlamnaca.

18. Cuna Jlopenna.

19. MarunutHble cBolicTBa BemiecTB. Inamarneruku. [ lapamarneTuku.

20. ®eppomarnetuku. [letns rucrepesuca. Kospuutusnas cuia.

21. SIBnenue sneKTpoMarHuTHON MHIYKIMU. 3akoH Papanes. [Ipasun Jlenna.
22. YpaBHenus MakcBesuia B uHTerpaibHoit popme. [TosicHuTh

23. YpaBuenus Makcsemnna B nudepenimansHon  popme. [losicHUTH

24. lllkana >7EeKTPOMarHUTHBIX BOJIH

25. KonebarensHoe ypaBuenue. [lepuon. Yacrora. AMmrya.

26. YckopeHHe U CKOPOCTh MPH KoJ1e0aTeIbHOM JIBUKEHUH.

27. MaTeMaTH4eCKni MasTHUK.

28. 3aryxaromue KonebaHus.

29. [loreHnuanpHast 1 KWHETHYECKAst SHEPTHsI KOJIeOATeIbHOTO IBUKCHHS.
30. Beinyxennsie kosieOanus. Pezonanc.

31. BomHOBOI (hpoHT. BOTHOBas TOBEPXHOCTS.

32. YpaBHeHUE MIIOCKO OeryIeii BOIHBI.

33. [lonsrue nonstpuzanyu. Hermonsipu3oBanueiid cBeT. Buapl monspusammm.
34. llonspusarop U aHanuzarop. 3akoH Maitoca.

35. UnTepdepentus. KorepeHTHbIE BOTHBL. Y CJI0BHE MaxX U min HHTEp(HEPEHITUH.
36. Iudpakuus cera. [Ipunuun [rolirenca — @penens.

37. Tlousrtue 30 OpeHeIs.

38. Iudpakuus Ha KpucTammueckoil pemerke. @opmyna Byneha — bparros.
39. 3akon byrepa-Jlambepra- bepa.

40. Ctpoenue atoma. ATOMHOE s171po.

41. Ilocrynatel bopa.

dopMa OLEHOYHOI0 CPeACTBA: YCTHBIM ompoc Ha JeKiuoHHoOM 3aHsatuu (YO), mokman Ha JieKImoHHOM 3aHsATUU (/l), BBIMOIHEHHE
nabopaTopHbIxX padort (JI/p), kouTponsHas pabora (K/p), TectupoBanue B cucreme aucTaHunoHHoro ooydenus (T/D).



4.
S.

6.

7

8.

9. VYuebOHo-MeToaMYecKOe U MHPOPMALMOHHOE O0ecTieyeHHe JUCHUILIHHBI (MOTYJIs)

a) OCHOBHAsl JINTepaTypa:

. boumapeB, b.B. Kypc o6meit ¢usukn: B 3 kH. Kaura 1. Mexanuka: Y4UeOHUK IS

6akanaBpos/b.B.bougapes, H.I1.Kanmammnukos, I'.I'.Crupun. — 2-e usa. — M.: HM3matenbcTBO
IOpaiit, 2019. — 353c. — (Cepus: bakanasp. Yray6nennsrii xype). https://urait.ru/viewer/kurs-
obschey-fiziki-v-3-kn-kniga-1-mehanika-425487#page/1

bounapes, b.B. Kypc o6mieit pusuxu: B 3 ka. Kaura 2. Onexkrpomaranerusm. Onrtuka. KBantoBas
¢usuka: YueOnuk mns OakanaBpos/b.B.bonnapes, H.I1.Kanamuukos, I'.I'.Criupun. — 2-e u3g. —
M.: WMzparenbctBo IOpaiit, 2019. — 441c. — (Cepus: bakanaBp. YriuyOleHHBIH Kypc).
https://urait.ru/viewer/kurs-obschey-fiziki-v-3-kn-kniga-2-elektromagnetizm-optika-
kvantovaya-fizika-425490#page/2

Bonnapes, b.B. Kypc o6mieit pusuku: B 3 k1. Kuura 3. Tepmonunamuka. Cratuctaueckas Gpusnka.
Ctpoenue BeriecTBa: YueOHUK it 6akanaBpos/b.B.bonnapes, H.IT.Kanamuukos, I'.I'.Criupun. —
2-e u3n. — M.: UznatensctBo FOpaiit, 2019. — 369c. — (Cepus: bakanaBp. YriryOneHHBIA Kypc).
https://urait.ru/viewer/kurs-obschey-fiziki-v-3-kn-kniga-3-termodinamika-

statisticheskaya-fizika-stroenie-veschestva-425491#page/1

Tpodumona,Taucus MiBanoBHa Kypc pusuku, ISBN 5-7695-2629-7 yue6.nmocobue 1ist By30B
2006, 221c.

https://mf.bmstu.ru/info/faculty/kf/caf/k6/lit/docs/uchebnik/Trofimova Kurs fiziki.
pdf

Pemu3zos,Anexcanap Hukomnaesnu Kypc ¢pusuku, yueOHUK ai1s By30B, M.: M3naTenbcTBo
Hpoda, 2006 , 1442 c.

https://fileskachat.com/qgetfile/47110 5c46c44574de8980bf925e5d933e4fdf

CagenweB,Urops Brnagumuposuy  Kypc ¢usuku.yuebnuk s By3oB.B 3-x Tomax, Tom 1:
Mexanuka. MonekynspHas ¢pusuka 19809.
EnkanoBa, Tamapa Muxaiinosra Tectsl o ¢usuke, yue6.mocodue 2017.

0) JlonosiHUTe/ILHAS JIUTEPATYpa:

CasenbeB, Uropsr Bnagumuposuu Kypc oOmeit ¢uszuku. B 3-x 1., yuebnuk, , Tom I:
Mexannka. Monekynsapras ¢usuxa 2011 http://ind.pskgu.ru/ebooks/savl.html

Cagenbes, Urops Bnagumuposuu  Kypc obmeit ¢uszuku. B 3-x 1., y4ueOnuk, , Tom 2:
DrextponuHamuka n onrrka 2011. http://ind.pskqu.ru/ebooks/sav2.html

CasenbeB, Urops Bragumuposuy  Kypce oOuieit pusuku. B 3-x 1., yuebnuk, , Tom 3:AToMHas u

sepHas pusKKa 2011. http://ind.pskgu.ru/ebooks/sav3.html
I'pu6os JLA., TTpoxodsesa H.M. OcHossl ¢pusuxu. M., dusmaraurt, 1995. http://www.ph4s.ru

Kosnos C.H. Kone6anus u Bonusl, M., U31. Mock. yausepcuteta, 1991. http://studentik.net
CagenbeB U.B. CoopHuk Bonpocos u 3ajau no ¢usuke, M., Hayka, 1988.

http://studentik.net/knigi/knigi-fizika

Bomapkenmreitn B.C. Coopauk 3aaa4 no odiemy kypey dusuku, M.: Hayka 1990.

http://www.ph4s.ru

Bepxieesckuii kKype ¢pusnkn, T. I - V, M., Hayka, 1977. http://studentik.net/knigi

B) mporpaMmMHoe odecnieuenue u UHTepHeT-pecypcehl

ObecnieueH JOCTYN K COBPEMEHHBIM MNpo(ecCHOHANbHBIM 0a3aM JaHHBIX, WHPOPMALMOHHBIM

CIIPaBOYHBIM U TTOMCKOBBIM cucTemMaM (oubaunorexka COI'Y):


https://urait.ru/viewer/kurs-obschey-fiziki-v-3-kn-kniga-1-mehanika-425487#page/1
https://urait.ru/viewer/kurs-obschey-fiziki-v-3-kn-kniga-1-mehanika-425487#page/1
https://urait.ru/viewer/kurs-obschey-fiziki-v-3-kn-kniga-2-elektromagnetizm-optika-kvantovaya-fizika-425490#page/2
https://urait.ru/viewer/kurs-obschey-fiziki-v-3-kn-kniga-2-elektromagnetizm-optika-kvantovaya-fizika-425490#page/2
https://urait.ru/viewer/kurs-obschey-fiziki-v-3-kn-kniga-3-termodinamika-statisticheskaya-fizika-stroenie-veschestva-425491#page/1
https://urait.ru/viewer/kurs-obschey-fiziki-v-3-kn-kniga-3-termodinamika-statisticheskaya-fizika-stroenie-veschestva-425491#page/1
https://mf.bmstu.ru/info/faculty/kf/caf/k6/lit/docs/uchebnik/Trofimova_Kurs_fiziki.pdf
https://mf.bmstu.ru/info/faculty/kf/caf/k6/lit/docs/uchebnik/Trofimova_Kurs_fiziki.pdf
https://fileskachat.com/getfile/47110_5c46c44574de8980bf925e5d933e4fdf
http://ind.pskgu.ru/ebooks/sav1.html
http://ind.pskgu.ru/ebooks/sav2.html
http://ind.pskgu.ru/ebooks/sav3.html
http://www.ph4s.ru/
http://studentik.net/
http://www.ph4s.ru/
http://studentik.net/knigi

1. DnexkrponHas oubmuoreka auccepramnuu u apropedeparos PI'b (OB/] PI'B) (https://dvs.rsl.ru).

2. 9BbC «YHuBepcuretckas oudanoreka online» (https://biblioclub.ru).
3. OBC «Hayunas snektponHas 6ubnmoreka eLibrary.rux» (http:/elibrary.ru.)

4. YuusepcanbHas 6a3 nanusix East View (https:/dlib.eastview.com). Jlorun: Khetagurov; ITaposs:

Khetagurov

5. OBC «KoHcynbTaHT cTyaeHTay. http://www.studentlibrary.ru

6. OBC «Opaiit» - oOpaszoBarenbHas cpena, BKIIOYAMOIIAS BUPTYAIbHBIM YHTAIBHBIA 3al
y4eOHUKOB M y4eOHBIX TOCOOWII OT aBTOPOB M3 BEAYyNIMX By30B Poccuu Mo BceM HAmpaBiICHUSIM U

crnienuanbHOCTIM (Www.biblio-online.ru)
7. UndopmarmoHHo-1ipaBoBoi moptain «["apant» (http://www.garant.ru/ ).
8. CripaBouHast mpaBoBasi cuctema Koncynbrant [lmoc (http://www.consultant.ru/ ).

CocTaB JUIIEH3MOHHOI'0 1 CBOOOIHO pacnpocrpansieMoro nporpaMmmMmHoOro
oﬁecneqe}mﬂ, B TOM 4YHUCJI€ OT€CYECCTBCHHOI'0 IPOM3BOACTBA

Ne i/l HaumenoBanue Ne norosopa (JuneH3us)
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot
L 04.2016 .
5 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016 1.
AHTUBUpYCHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 no
3. nporpammHoe ooecrieuenue | 14.03.2019 r, npoxnena no 2021 r.
KasperksyTotalSecurity
[Tporpamma anss O9BM «bank | PazpaboTka cory CBuIeTENBCTBO 0
4 BOIIPOCOB JIJIsl KOHTPOJIS TOCYJIapCTBCHHOM PETUCTPAllUM TMPOTPaMMbl ISt
' 3HAHUI OBM Ne2015611829 ot 06.02.2015 r. (6beccpouno)
CiscoWebex- Cuctema | OOO AiictekmoroBop Ne J183-2020 ot 10.08.2020-
S, IPOBEJICHUS] BEOMHAPOB. 10.08.2021 r.
Cuctema moucka TeKCToBbIX | Ne795 ot 26.12.2020  (meiicTBUTENEH /10
6. 3aMMCTBOBaHMI 30.12.20211) ¢ 3AO «AnTH-IL1arnar»
«Antumnnaruar.BY3»
[Tporpammuoe obecrneuenne | CBOOOAHOE TporpaMMHOe obectieueHre(0ecCpOIHO)
TUIst pEeIaKTHPOBAHUS
7. XHUMHUYECKHX ¢popmyn ISis
Draw
Cucrema tectupoBaHus | Ne468 or 03.12.2013 NIl Cynrarynun
8. Sunrav WEB Class P.T.(6eccpouHO)
DnexTpoHHas 6uOIMOTEKa https://dvs.rsl.ru
1. JccepTali U aBTopedepaTon Tpebyercs perucrpanus B OMOIHOTEKE
PI'B(OB/] PI'B) cory
ObC"YHuuBepcurerckas Oubnmoreka | https://biblioclub.ru
2 ONLINE" Tpebyercss peructpamuss B OuUOIHOTEKE
cory



https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/
http://www.biblio-online.ru/
http://www.garant.ru/
http://www.consultant.ru/
https://dvs.rsl.ru/
https://biblioclub.ru/

9BC «Hayunas anekTpoHHas | http://elibrary.ru.
3. oubmmoreka eLibrary.ru» TpeOyercss peructpanuss B OUOIHOTECKE
cory

VuuBepcanbHas 06a3 jmanHbix East | https:/dlib.eastview.com

4. | View Jlorun: Khetagurov; ITaposns: Khetagurov

OBC  «Koncymprant  crymeHray | http://www.studentlibrary.ru

Crynenueckas snexTponHas | Tpebyercs perucTpauus B OHOIHMOTEKE
oubamoreka 1o wmeaunuHckomy u | COI'Y

(dapmaneBTHUECKOMY O0Opa30BAHMIO,
a TaK)e M0 €CTECTBEHHBIM U TOYHBIM
HAyKaM B IIEJIOM.

OBC «HOpaiit» - obpa3zoBarenbHas | WWw.biblio-online.ru

cpena, BKIIOUYAOmas BHPTyaldbHbIA | 1peOyercs perucrpauus B OuOIMOTEKE
upTanpHBI  3a1  ydebmukop u | COI'Y

6. | YUEOHBIX mOcOOMii OT aBTOPOB W3
BeAylmux BY30B Poccun mno BceMm
HAIPaBJICHUSM H CIIEHUATBHOCTSIM

10. MaTepuajibHO-TEXHHYECKOE o0ecredeHue JUCHUILIUHBI (MOTYJIs1)

Y4eOHble ayAUTOPUH JUIS TPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUIIA, CEMUHAPCKOTO THIIA,
KYpPCOBOTO IPOEKTUPOBAHHUS (BBIMOJIHEHUS KYPCOBBIX paboT), TPYNIIOBBIX U MHAWBUIYaIbHBIX
KOHCYJIbTAIMi, TEKYIIEr0 KOHTPOJIS ¥ POMEKYTOYHOM aTTECTALlMH, a TAKKE CAMOCTOSITEIIbLHOM
paboThl 00y4JaIOIIMXCS: MPENO01aBaTeIbCKUN CTOMN, CTYJ, CTOJIBI M CTYJIbs JUIsl 00y4aroIuxcs,
kadenpa, Ki1accHas J0CKa.

O6opynoBanue: HTepakTuBHOE MysIbTUMEIUITHOE 00opynoBanue ([Jocka FOX IB82, TIpoexTop
Aser U5200) Kommnbrotep B kommuiekte (Monutop (BENQ G2255A<Black>)//Cuctemnsrit 610k —
11T, ¢ MpOorpaMMHBIM OOecTieueHUEM, BBIXOJIOM B ceTh IHTEpHET U 10CTYIIOM B 3JIEKTPOHHYIO
uH(pOopMalMOHHO-00pa3oBareibHyto cpeny COI'Y

[Tporpammuoe obecnieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Free; Cucrema tectupoBanus Sunrav WEB Class (beccpounoe I10); [Tporpammuoe
obecrieyeHue 11l perakTupoBanus xumuueckux ¢popmy Isis Draw (beccpounoe 110); Koncynprant
witoc; Crucrema noucka TeKCTOBBIX 3aUMCTBOBaHUN «AHTUIIIaruat.BY3»; [Iporpamma miis 9BM
«baHK BOnpoCcoB /17151 KOHTpoJIA 3HaHUi»; ["apanT; Cisco Webex; eMOHCTpallMOHHbIE U y4eOHO-
HarJSTHBIC TTOCOOUS (BUICOTIPE3EHTAIINS).

JlaGopaTopus MEXaHUKU: MPENOAaBaTeIbCKUIA CTOM, CTYI, CTOJIBI U CTYINbS JUIs 00y4aroImuXxcs,
1abopaToOpHBIE CTOJBI, KJIACCHAs I0CKA.

Ob6opynoBanue: TpupuispHbIi MOABEC, IITAHTCHIMPKYIN, MUKPOMETPBI, UMITYJIbCHBIN
cekyHomep, MmasTHUK O6epOeka, 31eKTpoHHbIH ocmiiorpad 90-7, 3BykoBoii renepatop 311,
muHamuk ['/1-5, mukpodon ML, ycunurtens YHU-5, ontuyeckast ckambsi, MassTHUKOBBIH Korep XP-
05, mamuHa ATByza. YCcTaHOBKA JUI BPAIaTeIbHOTO JIBHKEHUS

VYcTaHoBKa 7151 ONPEAENICHHsI CKOPOCTH 3BYKa B BO3JTyX€ METOJIOM CIIOKEHUS
B3aUMOTIEPICHIUKYIISPHBIX KOJICOaHUi.


http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=#_blank

VYcTaHOBKa /1715 ONIPEAETIEHUS 3aKOHOB BPAIIATEIbHOTO IBUKEHHS. Y CTAHOBKA JIJIsl ONIPEAEICHUS
MOJTyJIsl CIBUTA U BEILIECTBA IPOBOJIOKH. Y CTAHOBKA JUIsl ONpeeeHNs KO3 pULIMeHTa BHYyTPEHHET O
Tpenus no meroxy Crokca.

YcraHoBKa JUIsl ONpeieTIeHNUs] YCKOPEHUS CBOOOHOIO MaIeHHsI ¢ IOMOIIbI0 0OOPOTHOIO U
MaTEMaTHYECKOI0 MasiTHUKA

YcraHoBKa JUIsl ONpe/IeeHNs 3aKOHOB BPALATEIbHOIO IBUKEHNU.

YcTaHOBKa /1715 ONIPEAETICHUS] MOMEHTA MHEPLIUH PA3JIMYHbIX TEJ1 METO/I0M KPYTHUIIbHBIX
KoJeOaHuH.

YcranoBKa a7 onpeaeneHus KodQGHUIMeHTa BOCCTAHOBICHHS U BPEMEHHU COYAAPEHHS YIIPYTHX
I1apOB.

JlaGopaTopus MOJEKYISAPHON (PU3UKH U TEPMOAMHAMUKU: TIPENOIABATEIBCKUI CTOJI, CTYJ, CTOJBI
U CTYJIbs 17151 00y4aroluXxcs, 1JabopaTOpHbIE CTOJIbI, KIaCCHAs! JOCKA.

O6opynosanue: [Icuxpomerp Acmana, urpomerpuueckuii ncuxpomerp. Mukpockon MbC-1.
OkcnepumenTanbHas ycranoBka @TII1-1. Becor - A250; Cekynnomepsl. Kommpeccop, Bakyymerp-
Bur 2I1. TepmomeTpbl, FOpenKu.

Cocynpl, KanuaspHble TPYOKH, MEH3YpKH, kpaHuku. Y ctanoBka OTII-1-3; repmonapsr XA, MK.
Ycranoska OTII-1-1, peomerp, MaHOMeTp TepMonapHblil JIT-2. Buckozumerp, meranka,
HarpeBareb. 3ByKoBoi reneparop I'3-1, tenedonnas tpyoka. Turenas ¢ 010BOM.
OkcnepuMenTanbHast ycranoBka OTII1-11. [Tpubop mis nzmepenus kodhduimenta 00beMHOTO
pacmupenus. [leus, ranbBanomerp M273/1, peoctat PIIC-0,6, PHM -1000 om.

Poranunonnsiit Bakyymusiii Hacoc LIBJI-100, Hacoc dpopBakyymusbiii TRIVAC. ¥YcunurensY HU-5.
I'eneparop 'HULI 31. YcTanoBka 7151 onpeeieHuss MOJIEKYJIIPHOM MacChl U IJIOTHOCTHU ra3a
METOAOM OTKa4KH. Y CTaHOBKA JIJIsl ONpeAeTIeHUS KO3 PHUIHEHTa TETIONPOBOIHOCTA METOI0M
HarpeToil HUTH. Y CTaHOBKa JUIsl ONPEAETIeHNs OTHOLECHUS YIeIbHOM TEIIOEMKOCTH ITPU OCTOSIHHOM
o0beMe M MMOCTOSTHHOM JiaBiieHnu MetonoM Kiemana u Jlezopma. YcranoBka i1t onpeaeneHus
BJIQ)KHOCTH BO3/1yXa. Y CTAHOBKA JUIsl ONIPENEICHHS JMHEHHOIO PACIIUPEHNS METAJIJIOB. Y CTAHOBKA
U1 onpeiesieHns KoaduuieHTa BHYTPEHHEr0 TPEHUS U JJIMHBI CBOOOJHOTO MTpoOera MoJieKy
BO3/yXa. Y CTaHOBKA ISl ONIpE/IeIeHUs] KpUTUUECKOI TeMnepaTypbl apoB 3upa. Y CTaHOBKA JJIs
onpeneneHus: KodhduieHTa 00bEMHOTO PACIIUPEHUS KEPOCHHA. Y CTAHOBKA JIJIS1 OTIPEICTICHUS
BaKyyMa.

Jlaboparopus 31eKTpUYECTBa U AIEKTPOMarHeTU3Ma: pernoaaBaTeIbCKUi CTOM, CTYJI, CTOJIBI U
CTYJbs JJ1s1 00y4aroIuxcs, JJabopaTopHbIe CTOJIbI, KJIACCHAs 10CKa, Kadeapa

Ob6opynoBanue: ['anpBanomerpsr M273/1, marazun conpotusnenus P-33, peocrarsr PIIC-0,6;
PHM -1000 om, ucrounuku nocrostaaoro Toka UITJI-1, BYII-2, kmtoun, Beimpsamutenu B-24,
amnepMeTrpsl ACTI51; 959; M1690A. BonstmeTpsl ACTB; BonbT™merp yHuBepcanbHbiii B7-21A;
Boasr™merp 3421; Boastmerp C50; munmuBonsT™MeTpsl B3-38A, B3-33; conenouna, TopougHoe
koJb110. ['enepatopsl 3-56/1; 3BykoBoi reneparop PQ; I'enepatop curnanos stamorHsiii ['CO-1;
I'eneparop I'3-34; 3BykoBoii reHepatop PQ. Dnexkrponnsiit ocimiorpad PO; DnexkTpoHHbII
ocmmmtorpad 20-7; Dnextponnsiit ocimmorpad- H3013; Ocmunorpad OMII-2M; OcrunorpadCl-
73; xarymku uHAYKTUBHOCTH P 547. Monynu: ®I13-05- B3aumonnaykius, OI13-09; OI13-11-
BEIHYXJIeHHbIe KoneOanus; PI13-08- npeobdpaszoBarens ummynbcos, @I13-10 3aryxaromme
konebanus, GI19-04- mar. nosne coneHonga PIID-13- cszanubie KOHTYpHI; OIID-07- sBneHue
rucrepesuca; OI19-02- cernerornexrpuk; OI1D-12- penakcanmonusie Konedanus. TpanchopmMaTopb
TH-60, BuGpartopsl, HarpeBaTenbHble ey, Tepmonapsl XA; MK. Tepmonnekrpuueckue
nupometpsl- [IPOMUHbB. Monens aumoss, npurarenn J12-111, JIK-6-4Y4. U3mepurens
UHAYKTUBHOCTH U eMKkocTH E12-1A. Mynstumep uudposoit JIT838. YcranoBka ais uccieq0BaHus
ANEKTPOCTATUYECKOTO MOJIsl. Y CTAHOBKA JIJIS OIIpe/IeIeHHs] IIYHTHPOBAHUSI FaIbBAHOMETPA U
COINIPOTHBIIEHUS TaJIbBOHOMETPA. Y CTAHOBKA JUIsl OIIPEIETICHHS] EMKOCTH KOH/IEHCATOPOB. Y CTAHOBKA
JUISL OIPEJENICHUS JUDJIEKTPUYECKUX M MATHUTHBIX CBOMCTB BEIIECTB. Y CTAHOBKA JIJISl U3y4EHUS
(eppOMarHeTHKOB U CETHETORIEKTPUKOB. Y CTAHOBKA JJIsl ONIPECIICHUS] MArHUTHOTO TOJISl COJICHOUIa

VYcTaHoBKa 715 ONpeieSICHNs BEIHYKJCHHBIX KOJIeOaHUH B Koje0aTeIbHOM KOHTYpeE. Y CTaHOBKA
JUIS U3Y4E€HMSI OAHOIOJIYIIEPUOIHOTO U IBYX IEPUOAHOIO BBIIPAMUTENECH. Y CTAaHOBKA JUIs



OIIpeEIEHUSI U3MEPEHMSI CAMOMHIYKIIMM €EMKOCTH, ¥ IPOBEPKH 3aKkoHa OMa Ul LENU IEPEMEHHOT0
TOKA. Y CTaHOBKA JJIs1 U3MEPEHHUS HJIEKTPOABIIKYIIEH CHIIBI METOJJOM KOMIIEHCAIlMU. Y CTAaHOBKA ISt
M3MEpPEHUS 4aCTOThI IEPEMEHHOTO TOKA.

JlaGopaTopus ONTUKHU: NPENoJaBaTeIbCKUM CTOM, CTYJ, CTOJIBI U CTYINbS Ui 00yJaromuxcs,
nabopaTOpHBIE CTOJIBI, KITaCCHAsI JOCKA.

Ob6opynoBanue: OnTuueckasi CkaMmbs, HA00p JUH3. 3pUTesbHAs TpyOa, MIKaa, pyJlIeTKa,
mukpockonn MBC-1, o0bexTuBHBII MuUKpoMeTp. Mukpockonst MBC-2; Mb- 4, prytaas nammst [IPT,
CTEKJIIHHAsl IJIACTUHKA, JTMH3a. JIaMIbl HakanuBaHus, cBeToGUIbTPHI, Ounprusma OpeHens, OKyIspbl
CO LIKAJION, ONITHYECKAsi CKaMbsi C MEPHOM JIMHEHKON.

I"azoBerit mazep JITH-105, JITH-109, nudpakunonnas pemerka 1/100, meneBas quarpamMmma,
sKkpanbl. CriekTpaibHast pryTHas 1amna, Hatpossie amnsl Jlnaccmennsie ¢punbtp. ['onnomerp I'5.
[Tonspuzatops! (moaspu3ai. mwiactuHel). Ciekrorpad MCII-30, Cnekrpornpextop [1C-18,
kommaparop MUP-12. Konopumerpst KOK -2MII. [omsipumerpsr —CM-3. Peppakromerpsi: TPD-
23, PIIJI-3. Ha6op npusm. Crnektpodoromerp CD-26. Mukpockon MM3-3. Mukpounteppepomerp —
JIunauka MUUN-4. @oromerp KDK-3. Ocerurens OU-9M; OU-18. YcTaHoBka 1 onpenencHus
(bU3NYKEeCKUX BEJIMYMH KanopuMeTpoM, kosopumerpsl KOK -2MII. VcranoBka Juist onpeaeaeHus
nokasareis npenomienuss Ha MP®-23, PI1JI-3. YcranoBka 1Ji onpeesieHus: pacCTOSIHUS MEXKITY
[10JI0OCAMH TTIOYEPHEHUsST TOJIOrpaMMbl TOHHOMETpoM ['-5. YcraHoBKa 1151 oIpeiesieHus paanyca
KPUBU3HBI JIMH3BI U IJIMHBI CBETOBBIX BOJIH C ITOMOIIBI0 Kojell HpioToHa. YcraHoBKa AJis U3Y4EHUS
JUIMH BOJH YM-2. YcraHoBKa Juist onpeseneHus GoKyCHBIX paccTosHUM JnH3 1o beccento.
YcraHoBKa s ONpeACTICHHUS BEICOTHI IIOBEPXHOCTH U PACCTOSHUS MEXTYy HHTEp()EepEHIIMOHHBIMU
1ojlocaMu. Y CTaHOBKA JUIsl OIpeAeTIeHUs JUIMHBI BOJIHBI M3JIy4eHHsI ra30Boro Jyiazepa. [lpubop mis
OIpe/ieNIeHUs] OCBELIEHHOCTH Ha pabo4yeM MecTe.

JlaGopaTopus aTOMHOM U sIEpHOM (PU3MKM: ITPEro1aBaTeIbCKUI CTO, CTYJI, CTOJIBI U CTYJIbS TS
oOyuaromuxcsi, 1a00paTopHBIC CTOJIBI, KJIACCHAs JIOCKa, Kadeapa

Ob6opynoBanue: [Tupomerp, aBToTpanchopmarop, penrrenmerp —paguomerp HAI1-5B; nosumerp
JAPI'3-02, ncrounuku nutanus, Mmoaynb ®I19-06, BonbT™MeTpsl UG POBHIE, aMIIEPMETPHI,
¢doronnoibl, MOHOXpoMaTop-YM-2, paspsanas namna tuna TBC-15, pryrHas namna. Y craHoBKa JUis
oTpezieNIeHUs] BBICOKHUX TEMIIEpaTyp ¢ MOMOUIbIO CHEepUUECKOro MUPOMETPa C UCUE3AIOIIEN HUTHIO.
YcraHoBKa ISl U3MEPEHHUs SHEpreTHIecKoi ocsenieHHocTH 00bekToB PAT-2I1-KBapiy 41.
YcranoBka aTOMHOTO M AMUCCHOHHOTO crniekTpainbHoro ananmsa MCII-30. YcranoBka s
oIpeJiesIeHus MOCTOsTHHOM Punbepra. YcraHoBKa Juis onpesieeHus paaualuoHHOro (oHa -
paguometp JIB-5. YcraHoBka a1 onpeiesieHust padoThl BIXOJIa JIEKTPOHOB U3 METaJlja.

JlaGopaTopuu: KOMIIbIOTEPHBIE KIIACChI I TPOBEAEHUS TEKYIIEro KOHTPOJIS U IPOMEKYTOUHON
aTTECTAIlUH, a TAKKE CAMOCTOATEILHON PabOThl 00YUYaIOIINXCS:

IPEernoIaBaTeIbCKUI CTOJI, CTYJ, CTOJBI M CTYJIbS JUIs 0Oydarommxcs, kadeapa, KinaccHast JOCKa.

O6opynoBanue: KoMnbroTeps! sl KOMIIBIOTEPHOTO KJIacca B KOMIUIEKTE - C IPOrPaMMHBIM
o0ecreyeHrneM, BEIX0/I0M B ceTh IHTEpHET U JOCTYIOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-
oOpazoBarenbHyto cpeny COI'Y; ucrounuku OecnepeboitHoro nutanus, [ppon, kommyTaTop st
kiacca D-Link DGS-10240, untepaktuBHas gocka 78%*(1702070/15112/11344/2+ npoektop Beno
MX503.

[Tporpammuoe obecnieueHue: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Free; Cucrema tectupoBanus Sunrav WEB Class (beccpounoe I10); IIporpamMmmHuoe
oOecniedeHue s perakTupoBanusi xumuueckux ¢popmyi Isis Draw (beccpounoe I10); KoncynpranT
witoc; Crucrema noucka TEKCTOBBIX 3aUMCTBOBaHUM «AHTHIIIarnat BY3»; [Iporpamma miis 9BM
«bank BompocoB /Jist KOHTpoJis 3HaHU»; ["apanT; Cisco Webex; TeMOHCTpalMOHHbIE U y4eOHO-
HarJsiIHble TocoOus (BUACOMPE3CHTALIHS).

bubnuoreka, B TOM 4Kciie YNTAIbHBIN 3aJ1: CTOJBI M CTYJIbS ISl 00yJaromuxcs, KOMIbIOTEPHI B
KOMIIJIEKTE - C IPOrPaMMHBIM 00€CIIeYeHUEM, BEIXOJIOM B ceTh VIHTEpHET U 1OCTYIIOM B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa3zoBarenbHyto cpexy COI'Y



[Tporpammuoe obecnieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016;
7-zip;

WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky
Free; Koucyasrant mmoc; I'apant; Cisco Webex;

OBbC"Yuusepcurerckas 6ubmmoreka ONLINE" https://biblioclub.ru

OBC «KoncynbTaHT cTyAeHTa»  http://www.studentlibrary.ru

3BC «lOpaiit» www.biblio-online.ru



