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1 Iesin ocBOEHUS AUCHUITUHBI (MOYJ151)

[lomydeHne CTyAEHTAaMH OCHOBOIOJAraloMIMX IPEACTaBICHUH O (yHIaMEHTAIBHOM
CTPOCHHH MaTepuu U (U3NYECKMX TNPUHIMUIMAX, JISKAIIMX B OCHOBE COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MHpa; (GOpMHUpPOBaHHUE Yy CTYACHTOB COBPEMEHHOTO
€CTeCTBEHHO-HAYYHOTO MHPOBO33PCHHUS; pAa3BUTHE HAYYHOTO MBIIUICHAS U PpaCIIUPEHUE
HAyYHO-TEXHHYECKOTO KpPYyro3opa; OBIJIQJCHUE OCHOBHBIMH (U3NYECKUMHU KaTETOPHUSIMHU,
MOHATUSAMH ¥ (yHAAMEHTATbHBIMU (DU3MYECKHMMHU 3aKOHAMH; TOJYYEHHE TMPEJCTABICHUN O
(byHIaMEHTAIbHBIX KOHIETIIUAX COBPEMEHHOTO €CTECTBO3HAHMS KaK Pe3yIbTaTa HCTOPUIECKOTO
mporiecca; OBJIAQJICHUE NMPHEMaMHU M METOJAaMH PEIICHUS KOHKPETHBIX 3a7ad M3 Pa3IHIHBIX
oOmacreil (U3MKK, YMEHUS BBLACIHTH KOHKPETHOE (pru3mueckoe coaepikaHue B MPHUKIAIHBIX
3ajayax Oyaymied mpodeccrnoHaNbHON NEeATENbHOCTH; (OPMUPOBAHUE HABBIKOB IPOBEICHUS
(U3NIECKOTO DKCIIEPHMEHTA, TIO3BOJIIONIMX WM BIOCIEACTBHHM OBIAJETh KOMIUIEKCOM
komnereHuit, npeaxycMoTpeHHbIx @®I'OC BO mno nampaBnenuto mnonarotoBku 19.03.02
«[TpoayKTBI MUTAHUS U3 PACTUTEIBHOTO CHIPHSH)

2 MecTo THCHMIIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOorpaMmsbl

Juctummmaa Ou3nka BXOJAWT B BAPHATHBHYIO YacTh YIeOHOTO IIaHa 00pa30BaTeIbHOM
MIPOTPAMMBEI.

JUis ~ W3ydeHus  JUCHUIUIMHBI ~ HEOOXOJMMBI  3HaHWS  (YMEHHWsS,  BJIAJICHUS),
c(OpPMHPOBAHHBIC B Pe3yJIbTATE U3YUCHHSI TUCIUILTAH/ PAKTHK:

Juctunnuaa ®duzmka BXOAUT B 0a30BYH0 YacTh Y4eOHOTro IjIaHa 0Opa3oBaTEIbHOU
MIPOTPAMMBEI.

Jng  u3ydeHus  JUCHUIUIMHBI  HEOOXOAMMbI  3HaHMs  (YMEHHUs,  BIAJCHUS),
c(hOopMUPOBAHHBIE B PE3YJIbTATE U3YUESHUS] JUCIUILINH/ IPAKTUK:

Hucuunnuua «®Pusukay Oazupyercs Ha  €CTECTBEHHOHAyUHBIX — JIUCIUIUIMHAX:
MaTeMarTuka, pu3nka, XuMusi B 00bEME CpeTHEH IIIKOJTHI.

3HaHus (YMEHHUS, BJIQJICHUS), TIOTYYCHHbIE TPU U3YyYEHUH JaHHOM JAUCUUILIIMHBI OyIyT
HEOOXO0IUMBI JJ1s1 U3YyYEeHUS] AUCIUILITUH/TIPAKTHK:

Ananutndeckas xumusi 1 DXMA

OU3NKO-XUMUYECKUE OCHOBBI U O0IIKE IPUHIUIIBI IEPepadOTKHU PACTUTENBHOTO ChIPbs

3 Komnerennumn oo0y4dammuierocsi, ¢gopMupyemMble B pe3yJbTaTe OCBOECHHUS
AMCUUIJIMHBI (MOYJIS) M IJIAHUPYEMbIe pPe3yJbTAThl 00y4eHUs

B pesynpraTe ocBOeHHMS IUCHUIUIUHBI (Monayns) «Dusuka» oO0ydaromuiics IOJKeH
007a1aTh CIeAYIONIMMHI KOMIIETEHIIUSIMU:

CTpyKTYypHBII [Tnanupyemsble pe3ysbTaTbl 00yUeHHUsI
JJIEMEHT
KOMIETEHIIMH

[1K-5 c1ocoOGHOCTBIO HCITOIb30BaTh B HpaKTquCKOﬁ ACATCIIbHOCTHU CIICHHUAIIU3UPOBAHHBIC
3HaHUA (byHI[aMeHTaJ'IBHBIX pa3aciioB (I)I/ISI/IKI/I, XUMUU, 6I/IOXI/IMI/II/I, MAaTCMaTHKHU OJI1 OCBOCHHA
(I)I/IBI/ILICCKI/IX, XUMHNUYCCKHUX, 6I/IOXI/IMI/I‘{eCKI/IX, 6I/IOTCXHOJ'IOFI/I‘-ICCKI/IX, MI/IKpO6I/IOHOFI/I‘IeCKI/IX,
TCHJ'IO(I)I/BI/I‘-ICCKI/IX MponeCcCoOB, MPOUCXOAAIUX ITPU MTPOU3BOACTBE ITPOAYKTOB IMUTAHUA U3
PaCTUTCIILHOTO ChIPpbs

3HaTh METO/Ibl aHAJIM3a U MOJCTUPOBAHMSI CIIOKHBIX (PU3UUECKUX MTPOLIECCOB;
METO/IbI ¥ OIXObI K TEOPETUYECKOMY U SKCIIEPUMEHTAIILHOMY
HCCIIeIOBAaHUIO, TPUMEHSIEMbIE B (PU3HMKE U PaCIpOCTPaHSIONINECs Ha
Jpyrue ooJacTy 3HaHUH.




YMmeTn

WCIIOJIb30BATh CIIOKHBIE (PU3UUECKUE MOACIH JUIS OTIMCAHMS peaibHBIX
MPOIIECCOB, BEIOMPATh METOBI HCCIIEIOBaHMS, C TOMOIIBIO TPUOOPOB
U3MEpPATH (PU3NYECKUE BETMYMHBI, TPOU3BOIUTH 00pabOTKY
HKCIIEPUMEHTAIBHBIX JaHHBIX, TPOBOIUTH aHAIN3 TOTYIEHHBIX
pe3ysbTaToB

Bnazets

HaBBIKAMHU PaOOTHI C ITUPOKUM KPYroM (GU3HYECKHX MPHUOOPOB
000pyI0BaHMUS;

METO/IaMU NPOBeIeHUsT PU3NYECKUX U3MEPEHU, pacueTa BEJINYMH, aHAIN3a
IMMOJIYYCHHBIX JaHHBIX U HAaBBIKAMH IIJIAHUPOBAHUA UCCIICAO0OBATCILCKOI'O
nporiecca.




4. CTpyKTypa, 00b€M H coep:KaHue T CHUIIJIMHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh AMCIUILTUHBI COCTaBIseT 8 3a4eTHhIX eauHull 288 akaj. 4acoB, B TOM

YHUCIIC:

— KOHTaKTHas pabora — 17,2 akaj. 4acos:
— aynuTopHas — 12 akajl. 9acos;

— BHEAyIUTOPHAS — 5,2 aKaj. 9acoB

— camocTosTenbHas pabota — 253,4 akaj. 4acos;
— IMOJIrOTOBKA K 3K3ameHy — 17,4 akan. yaca
dopma aTTecTaluy - SK3aMEH

AynuropHast S =
KOHTaKTHas paboTta E E dopma TeKyILEero
=
Pasnen/ tema 2 (B aKaj. Hacax) E o Brin . KOHTPOIA Kon
> 3 © | caMOCTOATEeNbHOM | yCIIEeBAEMOCTH U
JIACIMTUTAHBI R E . | KoMIeTeHIuH
g £ paboThI POMENKYTOUHON
Tlek. 71a0. | mpakr. z 9 aTTeCTALMN
3aH. 3aH. | O &
1. Mexanuka
Brinonnenue u
3ammra
IIpopaboTka nabopaTopHOit
JIEKIIUH, paboThI:
1.1 BBenmeHue B OCHOBBI 1 1 2 1 50 MOJITOTOBKA K «3aKoHBI ITK-5
KJIaCCHIECKON MEXaHHKH KOJUIOKBUYMY H COXPaHCHUS B
KOHTPOJIbHOM KJIACCHUYECKOM
pabote MexaHHuKe» (J1.p.
Nel). KonrponbHas
pabora
Wroro no pazaeny 1 2 1 50
2. MonekynspHas ¢usnka u
TEPMOANHAMUKA
IIpopaboTka
2.1 OcCHOBBHI JIeKLIUi
’ Kontponsnas  |[IK-5
cratucTudeckas ¢usuka u| 1 1 1 50 MOAATOTOBKA K aGota
TePMOJUHAMHUKA KOHTPOJIbHOM p
pabote
Wroro no pazaeny 1 1 50
3. DNeKTpUYECTBO U MarHETU3M
ITpopaboTka
3.1 TonsTust JICKIUH
’ Kontpombuas  |I1IK-5
NEKTPHIECKUX n|l 1 1 1 50 TIOATOTOBKA K a6ota
MAarHUTHBIX SIBIICHUI KOHTPOJIbHOM p
pabote
Wroro no pazaeny 1 1 50
4. OnTHKa U KBaHTOBas (pu3uKa
Brimonuenue u
3amTa
ITpopaboTka N
. nabopaTopHOit
. JIEKLIHIA,
4.1 OcHOBBI BOJHOBOH paboThI:
. MOJTOTOBKA K [1IK-5
ontukn U kxsaHrosou| 1 | 0,5 0,5 54 «M3ny4yeHue aroma
KOJUIOKBUYMY H
(busukn . Bozopoaa» (J1.p.
KOHTPOJIBHON
Ned2).
pabore.
KonTponbHas
pabora
HUroro no pazueny 0,5 0,5 54

5. duzuka aToma U sapa




ITpopaboTka
JICKIIUH,

5.1 BBenenue B aTOMHYIO 05 05 49 4 HOArOTOBKA K KonrponbHas [1K-5
U SIIEPHYIO QU3UKY ' ' ' KOHTDOMBHOH pabota

pabore
HUrtoro no pazneny 0,5 05 |[494
HUroro 3a cemectp 4 4 253,4 9K3aMEH IK-5
Hroro mo AuCIATUINHE 4 4 253,4 9K3aMeH I1K-5




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu peanuzanmu pa3IUYHBIX BUAOB Yy4eOHOW paboTbl Hambosee >PPeKTHBHBIC
pe3yiabTaThl OCBOCHUS JUCHUIUIMHBI «DH3MKa» MA0T TPaTUIHOHHBIE 00pa30BaTEIbHBIC
TEXHOJIOTUH, MHTEPAKTUBHbBIE TEXHOJIOTUH, UH(POPMALMOHHO-KOMMYHUKAITNOHHBIE
00pa30BaTEIIbHBIC TEXHOJIOTHH.

1. TpaguuuoHHble 00pa3oBaTEIbHbIE TEXHOJIOTMH OPUEHTUPYIOTCS HA OpraHU3aLUIo
00pa30BaTeNbHOTO  MpOIecca, MPEANOJIATAONIYI0 MPSIMYI TPAHCISIIUIO 3HAHUH  OT
IIpenojaBaTelisd K CTYyIEHTY (MPEUMYIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UIUTFOCTPATUBHBIX
METOJIOB 00y4eHus1). YueOHasi e TeIbHOCTh CTYJACHTa HOCHT B TAaKUX YCIIOBHUSX, KaK MPaBHIIO,
PEIPOLYKTUBHBIN XapaKTep.

@®opMbl y4eOHBIX 3aHATHH C HCIIOJIB30BAHUEM TPAJUIIMOHHBIX TEXHOJIOT Uil

NudopmanronHas  nekuus—  MOCIEAOBaTENbHOE  M3JI0KEHHE  Marepuaga B
JUCUMIUIMHAPHOM JIOTHKE, OCYILECTBISIEMOE IMPEUMYIIECTBEHHO BepOalbHBIMU CpPEICTBAMU
(MOHOJIOT TIpeToIaBaTes).

Cemunap — Oeceia mpernoiaBaTesis U CTyJI€HTOB, OOCYK/ICHHUE 3apaHee MO0 TOBIEHHBIX
COOOIEHMH MO KaXJIOMY BONPOCY IUIaHA 3aHATUS C €AUHBIM Ui BCEX IEepEeYHEM
peKoMeHayeMoM 00s3aTeIbHON U AOTIOJIHUTENBHOM JTUTEPATyPHI.

[IpakTueckoe 3aHsTHE, MOCBALIEHHOE OCBOCHHUIO KOHKPETHBIX YMEHHMM M HABBIKOB IO
MIPEI0)KEHHOMY aITOPUTMY.

JlaGopaTtopHas paboTa — opranuzaius yaeOHO! paboThI C peaTbHBIMH MaTepUaTHLHBIMU U
MH(OPMALIMOHHBIMU O0OBEKTaMHU, SKCIIEpUMEHTaJbHas padoTa C aHaJOTOBBIMU MOJEISMU
pe-anbHBIX 0OHEKTOB.

3. HTepakTHUBHBIE TEXHOJOTUU — OpraHu3alus 00pa30BaTeIbHOIO IMpoliecca, KoTopas
MIpenoiaracT akTHBHOE U HEJIMHEHHOE B3aMOIEUCTBUE BCEX YUaCTHUKOB, TOCTH)KEHHE HA 3TON
OCHOBE JIMYHOCTHO 3HAYMMOIO JJs HUX oOpa3oBaTelbHOro pesynbrata. Hapsay co
CHEIHATM3UPOBAHHBIMU ~ TEXHOJIOTHUSIMM ~ TaKOro  poJa  MPUHIMI ~ MHTEPAKTUBHOCTH
MpOCIEKUBACTCA B OOJBIIMHCTBE  COBPEMEHHBIX  00pa30BaTeNbHBIX  TEXHOJOTHH.
WHTEepakTUBHOCTD MOJpa3yMeBaeT CyOBbEKT-CyObEKTHbIE OTHOIIEHUS B X0Jie 00pa30BaTEIbHOTO
mpolecca H, Kak cieacTsue, GopMupoBaHUE camMopa3BHUBarolIeiics HHPOPMAIIHOHHO-PECYPCHON
Cpebl.

@opMbl y4EOHBIX 3aHITHH C MCIOJIB30BAHUEM CHELHATU3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTUH:

Jlexusi «0OpaTHOM CBA3M» — JIGKIMS-TIPOBOKAIMs (M3JI0’)KEHUE MaTepHalia ¢ 3apaHee
3aryIaHUPOBAHHBIMU OLITUOKAMH ), JIEKLIHUsI-Oece1a, JTeKIUs-TUCKYCCHSI.

CeMuHap-IucKyccHsi — KOJUIEKTMBHOE OOCYXJEHHE KaKoro-jiubo CIOPHOTO BOIPOCa,
npoOieMbl, BBISIBICHWE MHEHUH B rpymnmne (MEXIpynmoBOM AHANoOr, JOUCKYCCHSl Kak
CIIOP-ZIMaJjIor).

4.  HWudbopMallmOHHO-KOMMYHUKALIMOHHBIE  OOpa3oBaTeNbHBIE  TEXHOJOTHH  —
opranusanus 00pa3zoBaTENILHOTO MPOIECCa, OCHOBAHHAS HA MPUMEHEHUH CHEIHAIN3UPOBAHHBIX
MIPOrPAMMHBIX CPEJl M TEXHUUYECKUX CPEJICTB paObOThI C HH(GOpMAaLIUEH.

@opMbl Y4eOHBIX 3aHATUN C HMCIOJIB30BAaHHMEM HH(POPMAIMOHHO-KOMMYHHKAITHOHHBIX
TEXHOJIOTUH:

Jlexuus-Bu3yanusanms — U3J0KEHHE COJEP)KaHUsA COIPOBOXKIAETCS Ipe3eHTaluen
(neMoHcTpaneil yaeOHbIX MaTepHajIoB, MPEACTaBICHHBIX B pa3IMYHbIX 3HAKOBBIX CHCTEMaX, B
T.4. WJUTFOCTPATUBHBIX, IPaUUECKUX, ayAHO- U BUAEOMATEPHAIIOB).

[IpakTnyeckoe 3aHdATHE B (opMe IMpe3eHTAMH — TNPEACTaBICHUE pe3yIbTaToOB
IIPOEKTHON WJIM MCCIEA0BATEIBCKON JESITEIBHOCTH C HUCIOJIB30BAaHUEM CIEHUATU3UPOBAHHBIX

6 YueOHO-MeTOAMYeCKOe 00eciedeHre CAaMOCTOSITeIbHOI padoThl 00yUYaroIIuXCst
[IpencraBneno B npunoxxenuu 1.



7 OueHoYHbIE CPEACTBA IVISl IPOBEACHUS IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOIMYecKOe H HH(OPMANIMOHHOE 00ecTiedeHre TUCIIUTITTHHBI (MOTYJIs1)

a) OcHoBHasi TUTEpaTypa:

1 Casennes, U. B. Kypc o6mieii ¢pusuku : yaebHoe ocoowue : B 3 Tomax / U. B. Casenbes.
— 14-e uzn., crep. — Cankr-IlerepOypr : Jlans, [0. 1.]. — Tom 1 : Mexanuka. MoyekysipHas
¢m3uka — 2018. — 436 c. — ISBN 978-5-8114-0630-2. — TexkcT : aneKkTpoHHBIH // JlaHb :
ANIEKTPOHHO-OMOMoTeunas cucrema. — URL: https://e.lanbook.com/book/98245  (mata
obpaenwus: 08.09.2020).

2. Casenbes, U. B. Kypc obmieit pusuku : yaebnoe nocodue : B 3 tomax / . B. CaBenbes.
— 14-e u3n., crep. — Cankr-IletepOypr : Jlanp, [0. 1.]. — ToMm 2 : DnekTpuuecTBO 1 MarHeTU3M.
Bonnabl. Ontrka: Yuebnoe mocoone — 2018. — 500 c¢. — ISBN 978-5-8114-0631-9. — Texkcr :
ANEKTPOHHBIN // Jlanp : ANEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/98246 (nara oOparenus: 08.09.2020).

3. CaBennes, 1. B. Kypc obmie#t pusuku : yaebroe nocoowue : B 3 Tomax / U. B. CaBenbes.
— 12-e w3n., crep. — Cankr-IlerepOypr : Jlans, [0. r.]. — Towm 3 : KBanTtoBas ontuka. AToMHast
¢u3nka. dusnka TBepaoro Tena. PuU3nMka aTOMHOTO A1pa U deMeHTapHbIX yactuil — 2018, —
320 ¢. — ISBN  978-5-8114-0632-6. —  Tekcr:  osnexTpoHHbIH //  Jlanb
ANMEKTPOHHO-OMOMMoTeuHass cucrema. — URL: https://e.lanbook.com/book/106893  (mara
obparenwus: 08.09.2020).

0) lonoJiHMTEILHAS JIUTEpaTypa:

1. Casenbes, . B. Kypc o0uieit pusuku : yueOHoe mocodue : B 3 tomax / W. B. CaBenbes. — 12-¢
u3n., crep. — Cankr-IlerepOypr : Jlaus, [0. r.]. — Tom 3 : KBanToBas ontuka. AromHast pusznka. Ousuka
TBepaoro Ttena. Pusnmka aTOMHOro sapa M 3neMeHTapHbix vactuip — 2018, — 320 c¢. — ISBN
978-5-8114-0632-6. — TekcT : 3neKTpoHHbIH // JlaHb : 3eKTpoHHO-OMOaMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/106893 (mara obparuenwus: 08.09.2020).

2. KoukwuH, 1O. I1. Yuebnsie 3amaun o ¢pusuke : yaedHoe nocoodwue / 0. I1. Koukun, U. 1O.
borauesa ; MI'TY. - [2-¢ u3n., noarot. mo med. usd. 2014 r.]. - Marautoropck : MI'TY, 2015. - 1
anmektpoH. onr. jguck (CD-ROM). - 3Barn. ¢ turynr.  9kpanma. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1515.pdf&show=dcatalogues/1/1124
054/1515.pdf&view=true  (mata oOpamenus: 25.09.2020). - Makpooosekr. - Tekcr
ANEKTPOHHBIN. - CBeieHns ToCTyIHbI Takke Ha CD-ROM.

3 Koukun, 0. I1. ®usuka : yaedbnoe nocodue / 1O. I1. Koukun ; MI'TY. - Marauroropck :
MITY, 2015. - 55 c. : UiL., TaoII. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1212.pdf&show=dcatalogues/1/1121
331/1212.pdf&view=true = (mara oOpamenus: 25.09.2020). - MakpooOsekr. - Tekcr
3JIEKTPOHHBIN. - IMeeTCs meuaTHbIN aHAJIOT ..

4 Koukun, 0. I1. Coopuuk 3amay no ¢usuke : npaktukym / FO. I1. Koukun, . IO.
Borauesa ; MI'TY. - Maraurtoropck : MI'TY, 2018. - 1 sanektposn. ont. auck (CD-ROM). - 3ari. ¢
TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3568.pdf&show=dcatalogues/1/1515
209/3568.pdf&view=true  (mata oOpamenus: 25.09.2020). - MakpooosekT. - Tekcr
anekTpoHHBIN. - ISBN 978-5-9967-1162-8. - CBeaenus noctynssl Takke Ha CD-ROM.

5 Koukun, 1O. I1. ®usuka : yauebHoe nocobue / 0. I1. Koukun ; MI'TVY. - MarHuToropcek :
MI'TVY, 2016. - 1 osnextpon. ont. auck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2345.pdf&show=dcatalogues/1/1129
985/2345.pdf&view=true  (mata oOpamenus: 25.09.2020). - MakpooosekT. - Tekct
ANIEKTPOHHBIN. - CBeeHus AocTynHbI Takke Ha CD-ROM.
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https://magtu.informsystema.ru/uploader/fileUpload?name=1515.pdf&show=dcatalogues/1/1124054/1515.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1515.pdf&show=dcatalogues/1/1124054/1515.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1212.pdf&show=dcatalogues/1/1121331/1212.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1212.pdf&show=dcatalogues/1/1121331/1212.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3568.pdf&show=dcatalogues/1/1515209/3568.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3568.pdf&show=dcatalogues/1/1515209/3568.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2345.pdf&show=dcatalogues/1/1129985/2345.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2345.pdf&show=dcatalogues/1/1129985/2345.pdf&view=true

B) MeTroauyeckue ykazanus:

1. Mexanuka. MonekyinsipHas GU3UKa U TEPMOAMHAMHUKA : Ta00OpaTOPHBIA MpakTUKyM / E.
H. Acranos, 3. H. botuesa, JI. C. lomkenkoBa u ap. ; MI'TVY. - Marauroropck : MI'TVY, 2016. -1
anekTpoH. ont. Auck (CD-ROM). - 3aru. ¢ tutyi. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130
121/2420.pdf&view=true (mara oopamenus: 25.09.2020). - MakpooObekT. - TekcT :
AIIEKTPOHHBIN. - CBeneHus AocTymnHbl Takke Ha CD-ROM.

2. Beuepkun, M.B. Dnekrpocraruka. [1ocTOSHHBII TOK: 1a00paTOpHbId pakTUKyM / M.
B. Beuepkun, E. E. Emuceesa, C. I'. llleBuenxko ; nox pea. M. B. Beuepkuna ; Maruutoropckuii
rOCyJapCTBeHHBIN TexHuueckuit yauepcuteT uM. .. HocoBa. — Marnutoropcek : MI'TY, 2011.
— 60 c. — Tekcr : HETMOCPEICTBEHHBIH.

3. Beuepkun, M. B. DnexTpocTaTika u MOCTOSIHHBINA TOK : IpakTukyMm / M. B. BeuepkuH,
O. B. Kpusko, E. B. Makapuesa ; MI'TY, Un-T snepretuku u aBTomatuku, Kad. pusuxu. -
Marnutoropck : MI'TV, 2012. - 1 sanektpon. ont. guck (CD-ROM). - 3ari. ¢ TUTys1. 9KpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124
701/1544.pdf&view=true (mara oopamenus: 25.09.2020). - MakpooObekT. - Tekcr :
AIIEKTPOHHBIN. - CBeneHns JoCTyHbI Takke Ha CD-ROM.

4. Apxymuc, M.b. DnektpomaraeTusM. OnTuka: 1a00paTOpHBIN TPAKTUKYM TI0
mictuiuinae «PU3nKay I CTYAEHTOB BeexX cnenuaibHocTer / M.B. Apkynuc [u ap.]. —
MarsuToropckuii rocyjapcTBeHHbIN TexHnueckuii yausepeuret uM. [.11. Hocosa. —
Marnautoropck : MI'TVY, 2009. — 102 c. — TekcT : HENOCpPeACTBEHHBIM.

5. benos, B.K. ®usuka atoma, TBEpAOro Tena, sipa: WHCTPYKIUS IO BBITIOJHEHHUIO
1ab0paTOPHBIX paboT Mo (Gu3uKe Ui CTyAeHTOB Beex cnenuaiapHocTed / B.K. Bemor [u ap.].
MarHuTOoropckuii roCyJapCTBEHHbIM TexHUueckuid yHuBepcuter uM. [.M. HocoBa. —
Marnautoropck : MI'TVY, 2007. — 48 c. — TekcT : HemocpeACTBEHHBIH.



https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true

r) [IporpamMuoe o6ecneuenue u UHTepHeT-pecypcen:

IIporpammHoe o0ecnieuenne

Haumenoanue [10 Ne norosopa Cpok aeicTBuS JIMLICH3UU
MS Oﬁ.lce 2007 Ne 135 01 17.09.2007 OeccpouHO
Professional
MS Windows 7
Professional (st 1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
7Zip cB00OTHO pacmpoctpansemoe [10 06eccpovHO
FAR Manager cB00OTHO pacmpoctpansemoe [10 06eccpovHO

IIpogdeccuonanbHbie 02361 JAHHBIX 1 MHGPOPMALHO

HHBIE CIIPABOYHBLIC CUCTEMbI

Hassanue xypca

CcplUIKa

DrexkTpoHHas 0a3za mepHoaUUecKuX u3ganuii East View

Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

HammonansHas

(PUHIT)

MH(OPMALIMOHHO-aHATUTHYECKAs
cucrteMa — Poccuiickuil MHIEKC HayYHOTO LUTHUPOBAHMS

URL:
https://elibrary.ru/project risc.asp

IMTouckoBas cucrema Axkagemust Google (Google Scholar)

URL: https://scholar.google.ru/

9 MarepHajibHO-TEXHHYECKOE o0ecreueHne TUCIUITHHBLI (MOILYJIA)

MaTepI/IaJ'IBHO-TeXHI/ILIeCKOC oOecrieucHue JUCHUITIINHBI BKIIFOYACT:



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/

Tun u Ha3Banue ayautopun OcHalleHUe ayAUTOPUH

VYdeOHble ayTUTOPHH JJIS IPOBEJCHUS 3aHATUN JIEKIIMOHHOTO THIA: MylbTUMeIUiTHbIE
CpeACTBa XpaHEHHMS, TIepelauu U MPeICTaBICHUS HH(POPMAIIHH.

VYuebHast ayquTopus U1l MpoBeIeHHs Ja0opaTopHbIX paboT: JlabopaTopHbIE YCTaHOBKH,
M3MEpUTENIbHBIE TPUOOPHI IS POBEACHNUS Ja00paTOpHBIX paboT, MepuTenbHBIN HHCTPYMEHT.

Y4eOHbple ayAuTOpPUM JUISI TPOBEACHUS IPAKTUYECKUX 3aHSITUM, TPYNIOBBIX H
UHIUBUAYAIbHBIX KOHCYJIbTAllMM, TEKYLIEro KOHTPOJII M IPOMEXKYTOYHOM aTTecTaluu:
NHTtepakTuBHAsA N0CKa, IPOEKTOP; MyIbTUMEIUIHBINA IPOEKTOP, IKPaH.

VY4eOHble ayIUTOPUN JJIsl BBIOJIHEHUS KYPCOBOTO NMPOEKTHPOBAHMSI, TOMELICHUS IS
CaMOCTOSITENIBHOM paboThl. IlepcoHanbHbie KOMIBIOTEPHI ¢ TakeToM MS Office, ¢ BbIxog0M B
WHTepHer M ¢ JOCTyIOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTENbHYI0 Cpely
YHUBEPCUTETA.

[lomemienne nas XpaHeHUss M OPOQUIAKTHUECKOTO OOCIYKHMBAaHUS  y4eOHOIO
obopynoBanus: Crennaxu, cedsl s XpaHeHus: yueOHOro o06opynoBanus. MIHCTpyMeHThI AJist
peMoHTa 000pYyI0OBaHUS.



IIpunioxenue 1
Y4eOHO-MeTOoAUYEeCKOE 0O0ecTeYeHHe CAMOCTOATEIbHOMH padoThl 00yYaromuxcs
[To mucuunnune «®Pu3nKay MpelycCMOTpEHA ayIMTOPHAs U BHEAYIUTOPHAS
CaMOCTOsITeNIbHAs paboTa 00y4arOIIUXCS.
AynuTopHas caMoCTOsTeNIbHas paboTa CTyI€HTOB MPEAINOoaraeT perieHe KOHTPOIbHBIX
3a/1a4 Ha IPaKTUYECKUX 3aHATHUAX.

IIpumepHbIe ayANTOPHBIE KOHTPOJIbLHBIE padoTsl (AKP):
AKP Nel «Mexannka. Moaekyasipaas pusznka. Tepmoannammuka

1. Pajuyc-BeKTOp 9acTHIb H3MEHseTCs 110 3aKoHy: I =5t%i + j+ 2tk .

Ompenenuth: 1) ypaBHEHHE TPAEKTOPUHU YACTHIIBI; 2) CKOPOCTh U YCKOPEHHUE YaCTHUIIBI B
MOMEHT BpeMeHHU to=1 c; 3) kacaTenbHOE U HOPMATIBHOE YCKOPEHUE TOUKHU B ATOT K€ MOMEHT
BpEMEHHU.

2. OMH MOJTb UIEATTBHOTO OJTHOATOMHOTO T'a3a COBEPIIAET MPOLIECC
1-2-3. To= 100K. Ha ygactke 2-3 K ra3y moJBOJSAT KOJIUIECTBO 3 2

3T f------
teriotel Q23 = 2,5 k/[oc. HaiinmuTe oTHOMIEHNE paOOTHI A1-2-3, -

COBEpIIIAEMOI 'a30M B XOJIe TIpoLecca, K KOIMYECTBY TeIUIOTEl  Q123,  Tf---4

MOTJIOMEHHOMY Ta30M. P

3. Ha 6apaban pagnycoM R = 15 cm HamoTaHo HUTh. K KOHIly HUTH NpUBsI3aH rpy3 Maccoit m =
800 T, KOTOPBKIit OIycKaeTcs ¢ yckopeHueM a = 1,5 m/c2. Onpenennte MOMEHT HHEPIHH
Oapabana.

4. Crepxenb ;yHOM 1,5 M 1 Maccoit 10 Kr MOKET BpaniaTbCsi BOKPYT HEMOABUKHOM OCH,
MPOXOSIIEH Yepe3 BEpXHUW KOHEL CTepKHS. B cepenuny crepxHs yaapset myns maccoit 10 T,
JIeTAAasl B TOPU30HTAIILHOM HaIpaBjieHUuHU co ckopocThio 500 M/c u 3acTpeBaet B crepxkHe. Ha
KaKOM yroJi OTKJIOHUTCS CTep KeHb Mociia yaapa?

5. Onpenenure, Ipy KaKOW TEMIIEpaType raza, COCTOSAIIET0 U3 CMECH a30Ta M KHCIIOPO/ia,
Han0oJIee BEPOSATHBIC CKOPOCTH MOJICKYJT a30Ta U KUCJIOPOJia OyIyT OTIIMYATLCS APYT OT Apyra
Ha Av = 30 m/c?

AKP Ne2 «Juekrpocratuka. IlocrossHHbIi TOK. MarHuTHOE moJjie»

1. B Tpex BepmmHax kBajpara co cTopoHor a=40 cM HaXoJsATCs OJIMHAKOBbBIE
MOJIOKUTETbHBIE 3apsabl 0 6,4 HKIT kakaplid. HaiiTu HanpsskeHHOCTh U OTEHIIMAT
AIIEKTPUYECKOTO MOJIsI B UETBEPTOH BepiiuHe. Paccuntarh pa3HOCTh MOTEHIIMATIOB MEXIY
LIEHTPOM KBaJipaTa ¥ Y€TBEPTOMN BEPILIUHOM.

2. Ha puc. €1=1,0 B, £2=2,0 B, €3=3,0 B, r1=1,0 Om, 1.=0,5 Om,

rs=1/3 Om, R1=1,0 Om, R3=1/3 Om. Onpenenure: 1) cuibl Toka BO
BCEX YYacTKax IeMH; 2) TeIIOBYI0 MOIIHOCTh, KOTOPAas 303
BBIJIETISIETCS] HA COMPOTUBJICHUU Ra. A £2. 2
[ 1
Az

3 KOH,Z[CHCE[TOp ¢ eMKOCTBIO 4 MKD 3apsAaanIi OT UICTOYHHUKA TOKA C HAIIPSXKCHUCM 36 Bu
MNpUCOCIUHUIIN B TOYKAX AuBc 6aTapeeﬁ HE3aps’KCHHBIX KOHACHCATOPOB, I/1306pa)KCHHOI7I

Ha pucyHke K 3agaude 15.3. [Ipuuem C1=3Mk®D, Co=5 Mx®, C3=24 mx®. Haiitu 3apsnz,




KOTOPBIH 1mociie 3Toro Oyaer uMeTh KoHjaeHcarop Ca, 1 u3MeHeHne 00Iel SHEPTrur BCexX
YEThIPEX KOHIEHCATOPOB.

4. KpyroBoii BuTok paguycom R=15,0 cM pacmonoxeH OTHOCUTENTbHO OECKOHEYHO JTTMHHOTO
IIPOBOJIa TaK, YTO €T0 MJIOCKOCTh NapajljiesibHa IpoBoay. lleprienauKynsp, BOCCTaHOBIECHHBIN
Ha IIPOBOJ U3 LIEHTPA BUTKA, ABJISETCS HOPMAJIBIO K IJIOCKOCTHU BUTKA. CHjla TOKA B IPOBOJIE
[1=5A, cuna Toka B BuTKe TOKH |>=1A. PaccrosiHue ot 1ieHTpa BUTKa 10 npoBojaa d=20 cm.
Omnpenenure MarHUTHYIO MHAYKIUIO B LIEHTPE BUTKA.

5. Ha paccrostnuu a = 1 M OT JUIMHHOTO IPSIMOTO IpoBoja ¢ TOkoM | = 1kA HaxoauTcs
KOJIbIO paguycoM I = 1 cm. Komb1o pacnosnoxkeHo Tak, 4T0 MarHUTHBIN MOTOK,
MIPOHU3BIBAOLIUHI €ro, MakcuMalieH. OnpenenuTe, Kakou 3aps/] IpOTEeUeT M0 KOJIbIy PU
BBIKJIIOYEHHH TOoKa B IipoBojie. ConpoTuBienue konbla R = 10 Om.

AKP Ne 3 «BoJiHoBast OITHKA»

1. [InockoBbINyKIIas CTEKIISIHHAS JIMH3A C PaIUyCcOM KPUBHU3HBI cepuuecKoil moBepxHocTu R
= 12,5 cM npmxkaTa K CTEKJISIHHOM TUTacTUHKE. J[HaMeTp HEKOTOPOTO TEMHOTO KOJIbIIa
HeiotoHa B oTpakenHoM cBete 01 = 1,0 MM, THaMeTp ke TEMHOTO KOJIbIA, TIOPSKOBBIM
HOMeEp KOTOpOro Ha 5 exunwui 6obie, d2 = 1,5 Mm. OnpeenuTs AJIHHY BOJIHBI CBETa A.

2. Ha nudpakiroHHyI0 pemeTKky najaaeT HopMajabHO My4OK CBETa OT Pa3psIHON TpyOKH,
HaIOJHEHHOUW BOI0Opo oM. UemMy moJKHA OBITh paBHA MOCTOSTHHAS PEIIETKH, YTOOBI B
HanpasieHuy ¢ = 41° coBnajany IBe TMHUK: A1 = 6563 A (MakcUMyM TpeThero HopsaKa) 1
L2 =4102 A (MaxcuMyM yeTBepTOro nopsKa)?

3. [lepBblii mONIIPU3aTOP YCTAHOBJIEH TaK, YTO €T0 MJIOCKOCTh MPOIYCKAaHUs BEpTUKAJIbHA,
BTOPO# MOJAPH3aTOp Pa3BEPHYT MO OTHOMICHHIO K IepBoMy Ha yroa 20°. Bo ckonbko pa3
W3MEHUT HHTEHCUBHOCTh €CTECTBEHHOT'O cBeTa Takas cuctema? 1o kakuM yriom kK
BEpPTHKAJIEC HY>)KHO YCTAHOBUTH TPETHU MOJIIPU3ATOP, UTOOBI CBET Yepe3 TaKyl0 CUCTEMY He
npomen?

AKP Ne 4 «kKBanToBast Mexanuka. KBanToBasi MexaHukKa»

1. Yepnoe Teno Harpenu ot temrepatypsl 600 K 10 2400 K. Bo ckonbko pa3 yBenuuuiach
oO11as TeroBas Heprus, u3iayyaemas teiaoMm? Ha ckosibko u3MeHusach JUIMHA BOJIHBI,
COOTBETCTBYIOIIAs MAKCUMYMY SHEPTHH U3Ty4Y€HUS U CIIEKTPAJIbHBIM COCTaB U3ITyuyeHus?

2. ®otoH c sneprueit 1 MaB paccessicst Ha cBOOOTHOM MOKOMBIIEMCS AeKTpoHe. Haiitu yron
paccestHusi JOTOHA U KUHETUYECKYIO SHEPTHUIO AJIEKTPOHA OT/Aa4H, €CITU B PE3yJIbTaTe
paccesiHusl JUTHHA BOJIHBI (hOTOHA M3MeHMIach Ha 25%.

3. Ilpu noouepeqHOM OCBEIIEHUH TOBEPXHOCTH HEKOTOPOTO METAJlIa CBETOM C JUIMHAMHU
BoJH 0,35MKkM 1 0,54 MKM 0OHapyXHJIU, UTO COOTBETCTBYIOIIME MAKCUMYMbI CKOPOCTH
(OTOZIEKTPOHOB OTIANYAIOTCA APYT OT Apyra B 2 pa3a. HaiiTu paboTy BbIX0a 3IEKTPOHOB €
IIOBEPXHOCTH 3TOr0 METalIa.

4. Tlyd4ok mapajieibHO JABMAKYIIUXCA SIEKTPOHOB, MMEIOMUX ckopoctu 10° M/c, manaer
HOPMAaJIbHO Ha Juadparmy ¢ JIMHHOH menbio mupuHoi 1 MxMm. Ha skpaHe 3a mienbio Ha
paccrostauu 0,5M oOpasyercs audpakimonHas kaptuHa. OnpeaenuTs JUHEHHOE pacCTOsHUE
MeXly AM(PPaKIIMOHHBIMA MUHUMYMaMH TIEPBOTO MOPSIKA.

5. Bo ckolbko pas IIC6p01>iJ'ICBCK8.H JAJINHA BOJIHBI YaCTHUIIbI MCHBIIIC HCONIPCACIICHHOCTH Ax ee
KOOPAWHATLI, KOTOpast COOTBECTCTBYCT OTHOCHUTEIIFHOM HCEONPCACIICHHOCTHU UMITYJIECA B 1% ?

6. DJIEKTPOH HaXOIUTCS B OECKOHEUHO INTyOOKOM MOTEHIMAIBHOM siMe upHuHOi €. B kakux
TOYKax B uHTepBajie () <x < { IUIOTHOCTb BEPOATHOCTH  HAaXOKJIEHUS DJIEKTPOHA Ha MIEPBOM




U BTOPOM SHCPIreTUYCCKUX YPOBHIAX OI[I/IHaKOBa? BeraucianTh mIOTHOCTH BCPOATHOCTH IJIA

3THX TOuYeK. Perenne nmosicHUTh rpaduyecku.

AKP Ne § «®@u3nka aroma u siipa»

1. BeI4ucnuTh MHAYKIIMIO MAarHATHOTO TIOJISl B IICHTPE aTOMa BOJIOPOa, 00pa30BaHHOTO
BpaIlleHUEM JIEKTPOHA I10 NEpBOIl OOPOBCKOM OpOUTE (CUNTATh BPALIAOIIUICS 3JEKTPOH
KpPYTOBBIM ITOCTOSIHHBIM TOKOM).

2. Mokosmuiicst non He"™ ucmyctuit GOTOH, COOTBETCTBYIONIN TOJIOBHOM JIMHUY cepur JlaiiMaHa.
HaiiTu sHepruto, UMITyJabC U Maccy 3Toro (poToHa.

3. lpenapar ‘U maccbl M= 1 r uznyqaer 1,24-10* o — wactui B cexyny. Haiinure nepuos

mogypacimazga 3Toro mnpemnapara, €ro HadaJlbHYI0 aKTUBHOCTb U aKTUBHOCTB UCPE3 lMpI[ JICT.

4. SAnpa nutus-7 6omOapaupyroTCcs NpoToHaMU. B pesynbTaTe npoTekaHus siAepHON peakiuu
00pa3yroTcs IB€ OJIMHAKOBbIX YacTulbl. HaliT uMmynbcel aTux yactui. [loa kakum yriom oHU
paznerarorcsi? CunuTaTh, UTO SIAPO-MULIEHb HEMIOIBUKHO, a DHEPI'Hs HAJIETAIOIIEro IPOTOHA
paBHa 2,6M»>B

BHeayautopHas camocTrosiTesibHasi padora o0y4aromuXxcsl OCYIECTBIIAETCS B BUJIE U3Y4YEHUS
JUTEpaTyphl [0 COOTBETCTBYIOLEMY Pa3Jielly ¢ IPOpabOTKOM MaTepuana; HoAroOTOBKU K
BBITIOJIHEHUIO JIA0OPAaTOPHBIX pabOT MO (PU3HMKE, MOATOTOBKH K CEMHUHAPCKUM 3aHATUSM U
BBITNIOJIHEHUE UHIUBUYaJIbHBIX 3a/1aHUH.

Ilepeyenn TeM Il NOATOTOBKH K CEMUHAPCKUM 3aHATUAM:
Cemunap 1. [IpuMeHeHnE 3aKOHOB COXPAHEHUS IJI ONPEEIECHUs] CKOPOCTH TOJIeTa MyJIu

1. UMnynbc MatepualibHOM TOUKU. IMIyIbC cuCTEMBI. 3aKOH COXpaHEeHUs umiyibca. LlenTp
MacC CUCTEMbI MaT€pUAIbHBIX TOYEK.

2. MoMeHT uMmnynbca 4acTulibl. MOMEHT UMITYJIbCa CUCTEMBI. 3aKOH COXPAHEHUSI MOMEHTA
HMITYJIbCA CUCTEMbI MATEPUATIbHBIX TOYEK.

3. PaGora cuiabsl. MomHoOCTh

4. KoHcepBaTuBHbBIE (MOTEHIMANIbHBIE) CUITBL. [loTeHIIMambHAS YHEPTUS CUCTEMbI MAaTEpPUATIbHBIX
ToueK. CBs3b CHJIBI M IOTEHLIMAIBHON SHEPTUU.

5. Kunernueckast sHEprusi CHCTEMbl MaTEpUATIbHBIX TOUEK

6. 3aKOH COXpaHEHU MEXaHUYECKOW SHEPTUU CUCTEMbI MaTEPUAIIBHBIX TOUEK

7. Ypyrue u Heylpyrue CoyAaapeHus.

CeMI/IHap 2. I[I/IHaMI/IKI/I BpallaTCJIbHOT'O ABHUKCHUA TBCPIAOTI'O TEJIa BOKPYT! HEIOABM>KHOM OCH

1. AHanorus xapakTepUCTUK U YpaBHEHUH MOCTYNATEIbHOTO U BPAIlaTEIbHOTO ABHKCHHUS.

2. OCHOBHOE ypaBHEHHUE TMHAMMKH MTOCTYNATENLHOTO JIBI)KEHUS (JIBA BUJIA).

3. OcHOBHOE ypaBHEHHE TUHAMUKH BpalllaTeIbHOIO ABWXEHUS (J1Ba BUA).

4. MOMEHT CHJIBI U MOMEHT UMITYJIbCa.

5. MoMeHT uHepIH TBEPJOTO Tela.

6. Teopema llItelinepa.

7. llpumenenue teopemsl LlITeiliHepa u cBOiCTBa aATUTUBHOCTH MOMEHTA UHEPLIUHU B IPOCTHIX
clryqasix.




Cemunap 3. D1eMeHTHI CTAaTHCTUYECKOH (PU3UKH

. IBa MeToa onucanusi MaKpOCKOITMYECKUX CUCTEM.

. [TapameTpsl COCTOSIHUS.

. PaBHOBECHBIH TTpo1IECC.

. OCHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-KUHETUUECKOM TEOPUH T'a30B.

1
2
3
4
5. YpaBHEHME KHHETUYECKON TEOPUU T'a30B.
6. DHeprus MOJIEKyJI rasa.

7. Pacnpenenenne Makcaeia.

8. Ananu3s pacnpenenenus Makcsea.

9

. XapakTepHbIe CKOPOCTH MOJIEKYI HeaJTbHOTO Ta3a.
Cemunap 4. IlepBoe Hauaao TepMOAMHAMUKH

1. JlaBnenue u temriepatypa ¢ Touku 3peHuss MKT. YpaBHeHne cOCTOSIHUS HACATBHOTO rasa.
2. IlepBoe HayaO TEPMOIUHAMUKH.
3. Pacnipenienenrie sHEpruM 1o CTETEHSIM CBOOOIbI.
4. BuyTtpeHHss sHeprusl Kak (pyHKIUS COCTOSIHUS CUCTEMBI.
5. PaboTa kxak (pyHKIMS Tpo1iecca.
6. MBoTepMuueckuii, U30XOPUIECKUI 1 1300apUUECKUN MTPOIIECCHI.
7. TermoemkocTs. OTHOMIEHNE TermtoeMKocTel. [Toka3arens agnadaThl.
8. Aqnabaruueckuii mpouecc. Ypasuenue Ilyaccona.

CemuHap 5. Bropoe Hayano TepMOAMHAMUKU

1. OOparumbie 1 HEOOpATUMBIE TIPOIIECCHI.

2. Bropoii 3aKOH T€pMOIUHAMUKH.

3. [IpuBeIeHHOE KOJIMYECTBO TEIIOThI. DHTpoNus Tejaa. CBONCTBA SHTPONMHU U30JIUPOBAHHON
CHCTEMBI.

4. V3MeHeHue SHTPOIIUH B U30IPOIIECCaX C MICATbHBIM Ia30M.

5. TepmomHamuyeckasi BEpOATHOCTb COCTOSTHUSI CUCTEMBI. CTaTUCTUUECKUN CMBICI BTOPOTO
Havaja TepMOIUHAMUKH.

CeMI/IHap 6. Hccnenosanue QJICKTPOCTATHUYCCKOI'O IIOJIA € IOMOIIBIO OJMHAPHOT'O 30Ha

1. DnekTpocraTnyeckoe noJe. JIEeKTpudeckuii 3apsaa. 3akoH Kynona.
2. Hanpsik€HHOCTB 31eKTpocTaTH4ecKoro noJis. IlpuHnun cyneprno3unmy.

3. Tlotok Bexktopa £ . Teopema I'aycca.

4. TIoTeHIMAIBHOCTD MIEKTPOCTATUYECKOTO NMOJIsL. Teopema 0 HUPKYISIIHH.

5. CBs13b MEX/1y HANIPSKEHHOCTBIO U IOTEHIIMAJIOM.

6. 'eomerpuueckoe onucanue nosst. CUI0BbIE JIMHUN. DKBUIIOTEHIIMAIBHBIE TOBEPXHOCTH.

Cemunap 7. IIocTOSIHHBIN 2JIEKTPUYECKUN TOK.



1. DOmnexrpuyeckuil Tok. IIn1oTHOCTE TOKA. YpaBHEHHE HENIPEPHIBHOCTH.

2. 3axon Oma a1 OAHOPOAHOTO yuacTka 1enu. ConpoTuiieHue npoBoaHuka. CoeiMHEeHUE
COITPOTHUBIICHU.

3. 3axon Oma ajst HeOAHOPOAHOTO yuyacTka 1enu. Ctoponnue cuibl. DJC.

4. IlpaBuna Kupxroda.

5. MomnHocTs ToKa. 3akoH [[xoyns-Jlenna.

Cemunap 8. M3yueHnne pe3oHaHCca HANPSHKEHUN U OTIPeIeTICHUE UHAYKTUBHOCTH KaTYILIKH

Pe3onaHCHBIN KOHTYP.

. BeinyxieHHbIe Ko1e0aHusl B KOHTYpE.

. CnBur ¢a3 mexay BaemHe DJ[C u TOKOM B KOHTYpE.
. [lonHOE cOonpOTHBIIEHNE B LIENU IEPEMEHHOTO TOKA.

. Pe3onanc HanpspkeHH.

. AMIUTATYy/1a CHJIBI TOKA IPU PE30HAHCE HANIPSKCHU.

~N kW

. Bexropnas nuarpamma.
Cemunap 9. MarautHoe noJie. DJI€KTpOMarHuTHasE MHIYKIUS

1. UCTOYHMKHA MarHUTHOTO MOJIs1. MarHuTHOE MOJIe ABMKYIIETOCS 3aps/ia U MPOBOJHUKA C TOKOM.
3akoH buo-Casapa.

2. [loTok ¥ IUPKYJALMS BEKTOpAa MHIAYKIIMK MarHuTHOTO noJist. Teopema ["aycca u reopema o
LUAPKYISILUN.

3. Cuna Jlopenna. [[BukeHune 3apsbKeHHON YacTUIBI B MATHUTHOM TIOJIE.

4. Cuna Amrnepa.

5. 3aKkoH aekTpomMaruuTHOM uHaAyKunu Papanes. [Ipasuio Jlenna.

6. BuxpeBoe 3J1eKTpUYeCcKOe MoJIe.

7. SIBnenue camounaykiuu. UuaykruBHocTh. ColeHOU .

8. DHeprusi KOHTypa ¢ TOKOM U MarHUTHOI'O TOJIS.

Cemunap 10. MaTepdepennus creta

1. DneKTpoMarHUTHBIE BOJIHBI.

2. KorepeHTHOCTh 1 MOHOXPOMATHUYHOCTh CBETOBBIX BOJIH.

3. UnTepdepennus cBeTa OT IBYX UCTOUYHUKOB.

4. aTepdepeHnus cBeTa OT II0CKOTIapalICIbHON IJIACTHHKH.

5. MnTepdepeniius cBeta OT MIACTUHKYU nepeMeHHon TonmumHbl. Konbiia HeroToHa.
6. [Ipumenenue naTepdepeHITNN CBETA.

Cemunap 11. Iudpaxmus cBera

1. SABnenue audpaxun. Oco6eHHOCTh AUdpaKkIMK CBETOBbIX BOJH. udpakius Openens u
®paynrodepa.
2. Ilpunnun ['rolirenca-dpenens. YpolieHre BHIUUCICHUH ¢ IOMOIBIO BEKTOPHOM JUarpamMmBbl.
3. dudpaxuus OpeHens Ha KPyriioM oTBepcTHH. 30HbI DpeHes.
4. Nudpakaus OpayHrodepa Ha y3KOH NPSIMOTMHEWHON 1IeNH. Y CIOBUS MaKCUMyMa U
MUHUMYMa. 3aBUCUMOCTh MHTEHCHUBHOCTH CBETA OT yIJia AU(PaKIHIH.



5. dudpakunonnas pemerka. OCHOBHBIE XapaKTEPUCTHKHU TU(PPAKIUOHHOMN PEIIETKH. Y CIIOBHS
IJIABHBIX MAKCUMYMOB M MUHUMYMOB U JI00aBOYHBIX MUHUMYMOB.

Cemunap 12. [longpuzanus cera

1. lonsipuzanus cera. EcrecTBEHHBIN U MOISPU30BAHHBIHN CBET.

2. Tlonsipu3anus cBeTa Ipu OTPaKEHUU U IpesomiieHuH. 3akoH bprocrepa.

3. [onspuzarus npu JBOWHOM JrydernpenomieHnn. CBOMCTBa OOBIKHOBEHHOTO H
HEOOBIKHOBEHHOTO JTYYCH.

4. TlonsipuzaunonHsle npusmsl. [Ipu3ma Hukomns.

5. 3akoH Mastoca. AHaiIu3 MOJISIPU30BAHHOTO CBETA.

6. OnTuyecky akTUBHBIE BellecTBa. BpalieHue niockocTy Nosipru3aluy CBeTa.

Cemunap 13. KBanroBas npupoa cera. KopnyckynsipHO-BOJIHOBO Tyainn3m

1. TermoBoe m3mydeHue abCOMOTHO YepHOTo Temna. 3akoH Ctedana — bonbnmana. 3akoH
cMenieHus: Buna.

2. KopnyckynspHO-BOJHOBOM Jyanu3M cBeTa. DJHEprusi U ummnysbc ¢poToHa. J[aBieHue cera.
3. ®oTtorpdext. 3akonsl pororddexra. Dopmyna DHIITEHHA.

4. Oddexr Komnrona. ®opmyna Komnrona.

5. BonnHoBsIe cBoMcTBa yacTull. [{inrHa BoHb! ae bpoits. [IpuHuun HeonpeneneHHOCTH
I'eitzenOepra.

Cemunap 14, 15. DneMeHTbl KBAHTOBOW MEXaHUKH

1. [Tnanerapuas mojaens atoma. [locrynarer bopa.

2. M3nyuenue atoMa BOI0pOJa U BOJAOPOI0NIOA00HBIX cucTeM. CriekTpaiibHblie cepun. Popmyra
bansmepa.

3. CexTpbsl MHOTORJIEKTPOHHBIX aTOMOB. 3aKOH Mo3u.

4. KBaHTOBBIE YKCIIa, XapaKTEPU3YIOIIHE MOJI0KEHUE AIEKTpoHa B aToMe. KBaHTOBaHME SHEPTUH.
KBanToBanue MoMeHTa uMitysibca. CIIMH 3JIEKTPOHA.

5. CxemMa »HepreTHUECKUX YpOBHEW aToMa Boaopoaa. [IpaBuna orbopa npu aTOMHBIX IEPeXoax.
6. 3anoaHeHHe AMEKTPOHHBIX 000J0UEK B MHOTOAIEKTPOHHBIX aroMax. [Ipunmumn [Taymu.

Tema 16,17.AToMHas u ssnepHas pusuka

1. SIBnenue pagunoakTuBHOCTH. OCHOBHOM 3aKOH paJlMOAKTUBHOIO pacnaja. PaqnoakTuBHbIE
pSBI.

2. CocTaB U XapaKTEpPUCTUKU aTOMHOTO sijipa. SnepHble cuibl. KanensHas n o6og04yeyHast
Mozenu saaep. Pannyc snpa.

3. Macca u Heprus CBs3U spa. Y 1ebHasi SJHEPTUs CBA3H.

4. SAnepHble peakuu. DHEPIUs A1EPHON PEAKLINH.

5. YpaBHEHME U PHEPIETUUYECKOE YCIOBUE Oi-pacmana. CBsA3b SHEPTUM O-YACTHIIBI C IEPHOJIOM
nonypacnana. TyHHenbHbIN 3¢ dekt npu a-pacnane. CnekTp o-4acTuil.



6. Xapaxtep cnekrpa y-u3iaydeHus. [Ipouecchl B3auMOIeHCTBUS Y-KBAaHTOB C BELIECTBOM.
3aBUCUMOCTb UHTEHCUBHOCTH Y-U3JIy4EHUs OT TOJIIMHBI CcJIosl BemecTBa. CpaBHEHME
IIPOHUKAOIIEN CIOCOOHOCTH Pa3IUYHbIX BUJIOB U3IIYUYEHUS.

7. Tpu Buna B-pacnama. DHepreTudeckuii crekrp B-uactuil. ['unoresa HEUTPUHO. 3aKOHBI
coxpaHeHnus npu B-pacnazne. Jlenronsl. JlentoHHbIH 3apsi.

TeMBbl 1JI CAMOCTOSITEJILHOTO U3YyYCHUA

1. BoinyxaeHnnble kosebanus. Pesonanc

2. Bosinbl. YpaBHEHHUE TUIOCKON BOJTHBIL. Da30Basi CKOPOCTh, JJTMHA BOJIHBI, BOJTHOBOE YHUCIIO.
WNuTtepdepenius u nudpakius MEXaHHIECKUX BOJIH

3. MexaHuKa XUJIKOCTEH U Ta30B

4. PeannHble Ta3bl

5. DIieMeHThl HEPaBHOBECHOM TEPMOIUHAMUKHI

6. [TpuHIUI OTHOCHUTENBHOCTH B 3JIEKTPOIMHAMHUKE. MAarHUTHOE MOJI€ KaK pEeIATUBUCTCKUN
s dekt

7. CepiIeYHUKH B KaTylIKaxX HHIYKTUBHOCTH. Buxpesbie Tokn @yko

8. B3auMoencTBre U3Iy4eHus: ¢ BEIIECTBOM: JaBJICHUE CBETA, IIOMUHECIICHIINS,
(hoTOXUMHYECKHE SBJICHUS, TUCTIEPCHS

9. DHEpreTUYeCKUii CIIEKTP aTOMOB U MOJIEKYJI, IPUPOIa XUMUUECKOU CBSI3U

10. Anepuas pusuka. TepmosiiepHas SHeprusi. JHEPreTUKa OymayIiero

IIpumepHbie HHAUBHUAYAJbHBIE ToMamnHue 3aganus (U3)

WuauBuyanbHbIEC 331a91 U3 UCTOYHUKA!

Koukwun FO. I1. YueOubie 3amaun no usuke [ DneKkTpoHHBIN pecypce] : yueoHOoe nocooue / FO. I1.
Koukwn ; MI'TY. - Marautoropck : MI'TV, 2015. - 1 snektpow. onrt. guck (CD-ROM). —
MakpooOBbeKT



IIpuioxenue 2

OneHouHble cpeacrea AJisi IpoBEACHUSA HpOMe)lCYTOqHOﬁ arreCcTanmmu

a) l'[.ﬂa}mpyeMble Pe3yJdbTaThbl oﬁyqemm H OICHOYHBIC CPEACTBA IJIAA IPOBECACHUSA l'[pOMe)KyTO‘-lHOﬁ aTreCcranum:

CrpykTypHBII
JJIEMEHT [1nanupyemble pe3ynbTaThl 00ydeHUs OneHouHbIE CpeACTBa
KOMIIETEHIUU
IK-5
3HaThb - OCHOBHBIE (PU3NYECKUE SIBJICHUS U

OCHOBHBIC 3aKOHBI (1)I/ISI/IKI/I,

- I'PaHUIIbI UX IPUMECHUMOCTH,
IIPUMCHCHHUEC 3daKOHOB B BayKHEHIITNX
IMPAKTUYCCKUX IMPUITOKCHHUAX,

- OCHOBHBIC (bHSH‘IeCKI/IC BCINYHNHBI U
(1)I/ISI/I‘IGCKI/IG KOHCTAHTBI, UX OIIPCACICHHUC,
CMBICIJI, CIIOCOOBI U CAWMHHNIBI UX
HU3MCEPCHHUA,

- (pyHamMeHTanbHbIE PU3MUECKUE OIBITHI
U UX POJIb B Pa3BUTUH HAYKH;

- Ha3HAYCHHUE U MPUHIUIIBI ACHCTBUS
BOKHEHIIINX (PU3NIECKUX TPHOOPOB.

IlepeyeHnnb TeopeTHUECKUX BONPOCOB K Ik3aMeHy (1 cemecTp)

1. Mexannueckoe nBmwkenue. [Ipeamer kuHematuku. Cucrema oTcyera. MaTepuaibHas
touka. Tpaekropus. Pagnmyc kpuBu3Hbl Tpaekrtopuu. Ilyrb u mnepememenue. CKOpocTh U
YCKOpPEHHE KaK MPOU3BOJHBIE PauyCc-BEKTOpa MO BpeMeHU. HopMmaibHOE M TaHreHIIMAIbHOE
YCKOpEHHS.

2. lloctynarenbHoe ABMKEHUE TBEpAOro Tena. BpamareiabHoe ABUXKEHUE TBEPAOTO Teja.
VYron noBopoTta. YrioBas CKOpPOCTh M YrioBoe YycKopeHue. CBsi3b MEXAy YIVIOBBIMH U
JIMHEUHBIMU XapaKTEPUCTUKAMH JABUKCHHUS.

3. Ilepsbiii 3akoH HproToHa — 3akoH mHepiwu. MHepuuaibHble cHCTeMbl oTcdeTa. Ilose
KaK MaTepuajbHas IPUYMHA CUIIOBOTO B3aumoaeicTBus. Cuia u macca. Umnynsc tena. Bropoi
Y TpeTuii 3akoHbl HproTOHA.

4. TloHsTHE COCTOSIHMS B KIJIACCUYECKOW MexaHuke. BHemlHWe W BHYTPEHHHE CHIIBL.
3aMKHYTbl€ MEXaHUYECKHE CHUCTEMbl. 3aKOH COXPaHEHHMs HMIYyJIbCa M €ro CBs3b C
OJHOPOIHOCTBIO ITPOCTPAHCTBA.

5. DHeprus Kak yHHMBepCaldbHas Mepa pa3IUYHbIX (OpPM JBHKEHHUS M B3aUMOJICHCTBUS.
Mexanunueckass dHepruss u pabota. Kunermueckass sHeprus. lloTeHiuanbHas SHEpPrus.
[Torenuuansnoe mnoisie cuil. KoHcepBaTuBHBIE CHJIbl M MOTEHUHMANbHBIE TOJIA. CBSI3b MEXKIY




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Inanupyembie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpeICTBA

CWJION U MOTEHUMATbHOU 3Heprueil. [loTeHnnanbHas 3Heprust ynpyrux aepopManuii U mosis
TATOTEHUSI.

6. 3aKoH COXpaHEHUs IMOJIHOW MexaHH4uecKoH sHeprun. CoynapeHue Tel.

7. Tlonsatue abCOMOTHO TBEPOTO Tesla. MOMEHT cuiibl. MOMEHT UMITYJIbCa MPU BpPaIlEHUU
BOKPYI' HENOABW)XHOM OCH. MOMEHT WHEpIUM MAaTepUaJbHONM TOYKM M TBEPAOrO TeEJa.
MoOMEHTBI HHEPIIMH HEKOTOPBIX TEI.

8. OcHOBHOe ypaBHEHHE JIWHAMUKH BpAIIaTeIBHOTO JBWKCHHS. DU3NYSCKUN CMBICIT
MOMEHTa WHEpIMU. PaboTa BHENIHUX CUJI TIPU BpaIlCHUH.

9. IlpeobOpazoBanust ['amunes. IlpuHIMn otHOcuTenbHOCTH. [locTynaThl cremUabHON
Teopuu oTHOcUTenbHOCTU. [IpeobpazoBanus JIopeHia u ciieCTBUS U3 HUX.

10. OcHOBHO¥ 3aKOH PENSATHBUCTCKOW JIUHAMUKH MaTe€pUaIbHOM TOYKHA. B3amMoCBs3b
Macchbl M DSHEpruM. Bpems B ecTecTBO3HaHMM. ['paHMIBI MPUMEHUMOCTH KJIACCUYECKOU
MEXAHUKU.

11. OcHoBHBIE TOJOXEHUST MOJeKyIsapHO-kuHeTH4Yecko Teopun (MKT). CocrosHue
cuctembl. [lapamerpsl coctosinus. PaBHOBecHble cocTosiHUSA U mpouecchl. X rpadudeckoe
nu3zo0paxenue. ONbITHBIE 3aKOHBI UICATbHBIX ra3oB. YpaBHeHue MenpeneeBa-Knaneiipona.
OcnoBHoe ypaBHenne MKT uaeanbHbpix ra3oB. Uucio crenenei cBOOOIbI MOJIEKYIL.

12.3akon bosbliMana 0 paBHOMEPHOM pacHpeeIeHUH YHEPTHH MO CTENEHsSM CBOOOJBI.
Cpennsis KHUHETHYECKast SHEPrus MOCTYIATEIbHOTO JIBUKEHUS MOJIEKYJI.
MonexkynsapHO-KMHETHYECKOE TOJIKOBaHUE TemrepaTypbl. CBs3b JaBJICHMS, KOHLEHTPAUUU U
TeMIiepaTypbl. BHyTpeHHsIs1 S5Heprusi uaeanbHOro rasa.

13. Cratuctuueckuit Meron wuccnenoBanus. Ckopoctu Mosekyid. Ilonstue o QyHKIUU
pacnpeneneHus. 3akoH MakcBemia s paclpelesieHHsT MOJIEKYJ HWIealbHOro Tras3a IIo
ckopoctsiM. Hawuboniee BeposTHas, cpenHss apudmMerudeckas M CPEAHSS KBaJpaTUYHAS
CKOPOCTH MOJIEKYII.

14. Pacnpenenenue bonbliMaHa.

15. Mexannueckas paboTa u Teriota. Paborta, coBepiiaemasi ra3oM MpH U3MEHEHUU €ro
obwvema. [lepBoe HauanoO TEPMOIMHAMUKH.

16. [lpuMenenue mepBOrO Havajga TEPMOJWHAMUKHA K H30MpoieccaM. AanadaTHYeCKHid




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Inanupyembie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpeICTBA

porecc.

17. TennoeMKOCTh HA€ATLHOTO Ta3a. Makpo- 1 MHKPOCOCTOSTHUS.

18. TepmomHamuueckasi BeposATHOCTh. [loHsaTtne 00 sHTpomum. TepmoaumHaMUYECKue
¢yHKIMH cocTossHUS. BTopoe Hauano TepMovHaMuKy. TpeTbe Hauaao TePpMOIUHAMUKHY.

19. CtpykTypa TEIUIOBBIX ABHTATENEH M BTOpPOE HAdalo TepMoIuHaMHUKH. KoaddummeHTt
MOJIE3HOTO JEHUCTBUS UJieallbHOTO TeroBoro asurarend. [{ukn Kapuo u ero KII/I.

20. TapmoHnyeckne  koyieOaHusi.  XapaKTePUCTUKH  TapMOHHYECKUX  KOJIeOaHWIi:
amuiMtyaa, (asza, uactora, HavanbHas (aza. CKOpOCTh U YCKOpEHHE TOUYKH TpHU
rapMOHUYECKOM MEXaHMUYECKOM KojebaHuu. Yrpyrue u kBazuynpyrue cuibl. Konebanus non
NEUCTBUEM DTHUX CHII.

21. TlpyXuHHBII MAasITHUK. DuU3NYECKHI u MaTeMaTU4eCKUn MAasiITHUKH.
HuddepennmanbHoe ypaBHEHHE CBOOOIHBIX HeE3aTyXawIuxX Kojebanuit. ['paduueckoe
n300paKkeHHEe KoJieOaHWH. DHEPTrusl TApMOHUYECKUX KOJIeOaHMH.

22. lubdepennnanpHoe ypaBHEHHE 3aTyxarolux KosiebaHuid u ero pemieHue. Yacrora
3aTyxaronux Kojebanuit. Jlorapudmuuecknii nekpemeHnt. JloOpoTHOCTh. BwIHYXIEHHBIE
KoseOaHusl. AMIUIMTYIa U (pa3a BRIHYKICHHBIX KoJieOaHuil. SIBieHne pe3oHaHca.

23. CrioxeHre rapMOHMYEeCKUX Kosiebanuii. CiioskeHrue rapMOHMYECKHX KOJIeOaHWi OTHON
YacTOTHI U OJIHOTO HarpaBieHus. buenus.

24. CnoxxeHue TrapMOHHMUYECKUX KoseOaHuil. Cro)eHue B3auMHO-TIEPIICHIUKYISIPHBIX
KoJ1e0aHui.

25. DnexTpuyeckue 3apsiibl. JIUCKPETHOCTh 3JEKTPUYECKUX 3apsATOB. 3aKOH COXPaHEHUS
3aps/10B B 3aMKHYTOM cucteme. Toueunslie 3apsiapl. Cuia B3auMOICHCTBUS TOUEUHBIX 3apsI/I0B B
BakyyMme M BeriecTBe. 3akoH Kymona. HampspkeHHOCTB amekTpudeckoro mois. I'padudeckoe
U300paKeHHE AMEKTPUUIECKOTO mosis. [IpuHIMI cyneprno3uIiuy SIEKTPUUECKUX MOJEH.

26.Pabota cun snekTtpocratudyeckoro mois. [loTeHiuan »IeKTPOCTAaTUYECKOTO TOJISL.
Hupkynsuus BeKTOpa HAIPsKEHHOCTH 3JIEKTpOCTaTHYeCKOTo noJjst. [loTeHunanbHelil Xxapaktep
3EKTPOCTaTHUECKOTo NoJig. CBsI3b MEXKy HANPSHKEHHOCTBIO U MoTeHuaioM. [IoTok BekTopa
NEKTPUUYECKOTO CMEILIEHUS.

27. Teopema Octporpaackoro-I'aycca Juis  BeKTOpa AJIEKTPUYECKOTO  CMENICHMSL.




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Inanupyembie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpeICTBA

[IpumeHneHue TeopeMsl U1 pacyeTa moJiei.

28. TToCTOSTHHBIN DIEKTPUYECKUN TOK, €ro XapaKTePHCTUKUA W YCIOBHUS CYIIECTBOBAHHS.
Croponnue cuibl. [TnoTHOCTE TOKA. 3akoH OMa B nuddepennmanbHoi hopMe Kak CIefCTBUE
JJIEKTPOHHOW TEOPUH 3JIEKTPONPOBOJHOCTH METAIOB. Y IebHAs IPOBOAUMOCTD U YJEJIbHOE
conpotuBiieHne. CONMPOTHUBIEHUE MPOBOJHUKOB, €ro 3aBUCUMOCTb OT TEMIEepaTyphl.
DIEeKTPOABMIKYINAS CUJIa M HAMPsDKeHUE. B3anMOCBS3b HANTPSDKEHMS, DJIEKTPOABUIKYITIEH CHITBI
Y Pa3HOCTU NOTEHLHANIOB.

29.3akoH OMa B MHTErpalibHOW (popme TSl OJHOPOAHOTO W HEOJHOPOJHOTO YYacTKOB.
PazBerBnennslie nienu u npabmwia Kupxroda. PaboTa 1 MOIITHOCTH 3JEKTPUIECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna.

30. MarautHoe Tmoje. BekTop MarHUTHOW WHAYKIMU. MarHuTHas NPOHUIIAEMOCTh
BeIeCTBA. BEKTOP HANPS)KEHHOCTH MAarHUTHOTO MOJsl. MarHUTHBIM MOMEHT.

31.[IpuHOMn  Cymepro3WIMK  MarHUTHBIX moJjieid. 3akoH  buo-CaBapa-Jlamnaca.
[IpuMeHeHne 3TOro 3aKk0Ha K pacyeTy MarHuTHOTO TOJIsL OTPE3Ka IPsIMOro IMPOBOAA, KPYTOBOIO
TOKA U JUIMHHOTO MPSAMOJUHENHOTO IPOBOIHUKA C TOKOM.

32. BuxpeBoii Xxapakrep MarHUTHOro noss. TeopeMa 0 HUPKYJISIUU BEKTOpa MarHUTHON
WHIYKITUH (3aKOH ITOJTHOTO TOKA).

33. Cuna Awmmnepa. 3akoH Ammepa. Cuna Jlopenua. /[BukeHue 3apspKEHHBIX YACTHI[ B
MarHUTHOM TIOJIE.

34. Maruutnsiii motok. Teopema Octporpanackoro-I'aycca mis MmarautHoro noss. Pabora
10 NIEPEMEILICHHUIO TIPOBOJHUKA U KOHTYPa C TOKOM B MArHUTHOM IIOJI€.

35. MarHuTHbIE MOMEHTHl JJICKTPOHOB U aTOMOB. HamarHuyeHHocTh. MarHuTHas
BOCIIPUUMYHUBOCTh, €€ CBA3b C MAarHUTHOM NpoHMIaeMOcThl0. Tunbel maruetuxoB. [Ipupona
Jua- ¥ apaMarHeTrusma.

36. deppomarHeTnsM. MarautHblif rucrepesuc. Jlomensl. Touka Kropu. Ilpumenenue
dbeppoMarHeTHKoB.

37. SIBneHue HIeKTpOMarHuTHOW WHIyKIuH. 3akoH @Papanes. Ero BbBoa W3 3aKoHA
coxpaHeHus sHepruu. [Ipasuio Jlenua. Bpaiienue npoBosiieid paMKd B MATHUTHOM TIOJIE.

38. SBnenue camomHAyKIMH. MHAYKTUBHOCTh. TOKM M HampsDKEHHS TPHU 3aMBIKAaHUH H




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Inanupyembie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpeICTBA

pa3MbIKaHUU 1enu. SIBieHne B3auMHOW MHIYKIUU. [IpuHiun aeicTBus TpaHchopmMaTopoB.

39. DHeprust MarHUTHOTO TOJIsL. OOBEMHAS TUIOTHOCTH SHEPTHH.

40. BuxpeBoe anekTpuyeckoe mojie. TOK MpOBOAMMOCTH M TOK cMmemeHus. O0o0menme
TEOPEMBI O IIUPKYJIALUN BEKTOPA HAMPSKEHHOCTH MATHUTHOTO MOJIS.

41. CucreMa ypaBHeHU MakcBeiia B UHTETpAIbHON (hopme. DIEKTPOMArHUTHOE TOJIE.

42.Tlousatre BONHBL. KWHEMaTWKa BOJHOBBIX IMPOIECCOB. BOJMHBI TPOJOIBHBIC |
nonepeyHsle. ['TapMoHMYeckue BOJHBL J[JMHA BOJIHBI, BOJIHOBOE 4Mcio0. BomHoBON (poHT,
BOJIHOBasi MoBepxHOCTh. [lnockue u cdepuueckre BOJMHBL. YpaBHEHHE Oeryiied BOJHBI.
®dazoBas CKOpPOCTh. BoTHOBOE ypaBHEHHE.

43. Tlepenoc sueprum BosiHOM. [loTOk BOJHOBOU 3Hepruu. Bekrop Ymoma. dusnueckue
CJIEACTBHS U3 ypaBHEeHUN MakcBeiia.

44, 31eKTpOMarHuTHHIC BOJIHBI. Bozbyxnenne ANEKTPOMArHUTHBIX BOJTH.
JuddepenunanbHoe ypaBHEHHE TSl SIEKTPOMArHUTHBIX BOJIH. CBOMCTBA AJIEKTPOMArHUTHBIX
BoJIH. [lepeHoc sHeprum snekTpoMarHuTHOM BoJiHOW. Bektop Ymosa-Ilodintunra. Illkana
3JIEKTPOMAarHUTHBIX BOJIH.

IlepeyeHnb TeopeTHUECKUX BONMPOCOB K IK3aMeHYy (2 cemecTp)

1. Hlkana 3neKTpOMarHUTHBIX BOJH. OCOOEHHOCTH ONTHYECKOTO Auana3oHa. Ilokaszarens
HPEJIIOMIICHUS CPEIBL.

2. Korepentnsie BoiHbl. MIHTepdepeHuns cBeToBbIX BOJH. Cll0jKeHHEe MHTEHCUBHOCTEH B
Cllyyae HEKOT'€pEHTHBIX U KOT€PEHTHBIX KOJICOaHMH.

3. OnTuueckas pa3HoCTh X0/1a. CBsI3b ONTUYECKOH Pa3HOCTH XOa IBYX BOJIH C Pa3HOCTBIO
¢da3 Mexx1y HUMHU. Y CIOBUS MaKCUMyMa U MUHUMYMa.

4. Cxema lOnra mns HaOmofeHus MHTeppepeHIHH. BpeMeHHass W MpOCTpaHCTBEHHas
KOT€pPEHTHOCTb.

5. Hurepdepennus B ToHkux mieHkax. HabGntonenue koneny HploToHa B OTpakeHHOM U
HPOXO/ISIIIEM CBETE.

6. Senenne gudpakumu. udpakums ODpenens u  Ppaynrodepa. Ilpunnmn
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.

I'oitrenca-®penens.

Hudpaxuus @penens Ha KpyrioMm oTBepcTuu. 3oHbl dpenens. I'paduueckuit meTon
CJIO’KEHUSI aMIUIUTY/T

Hudpaxuus @payHrodepa Ha y3Koil npsiMosmHenHoM menu. /udpakimuonsas pemerka
KaK COBOKYITHOCTh KOHEYHOTO YKcJIa IIeei.

TennoBoe wm3nmydenune Ttena. 3akoH Credana-bonbpiMana. 3akoH cmenieHus: BuHna.
I'mnoTesa I1nanka.

®ororddext. 3akonbl CtoneroBa. opmyna DHHIITEHHA.

®otonsl. JlaBnenue cpeta. KopmyckynsipHO-BOJHOBOW IyaJIM3M CBETA.

Paccessaue ¢poTona Ha cBoOoHOM AekTpoHe. Dopmysna Komnrona.

BonHoBeie cBoiictBa yactuil. J{nmuHa BosHBI A€ bpoina. DKcnepuMeHTalbHbIE
MOJITBEPKICHUS TUTIOTE3bI 1€ bpoiins.

[Tpunnun  HeompeneneHHocTH. CooTHOIIEHHWE HeompeneaeHHocTel [eizenOepra.
OcobeHHOCTH TIpoLiecca U3MEPEHUs B KBAHTOBOI MeXaHHKE.

®dusznvecKkoe HMCTOJIKOBaHKME BOJIH Ji¢ bpoitns. BoyiHOBas (GyHKIMS U €€ CBOWMCTBA.
[110THOCTb BEpOSITHOCTH OOHAPYKEHUS YaCTHUIIBI.

OcHoBHas 3a7ja4a KBaHTOBOM MeXaHMKU. HecTtanmoHapHoe 1 cTallMOHApHOE YPAaBHEHUE
[[Ipénuurepa.

Yactuiia B OJHOMEpPHOW OECKOHEYHOW MPSIMOYrOJIbHOM TMOTEHIMAIBLHOU  sIME.
KBanroBanue sneprun. Co6cTBeHHbIE (GYHKIIUUA COCTOSHUS YaCTULIBI.

[TpoxoskaeHre YacTUIIbl Yepe3 NOTeHIUANbHBIN Oapbep. TyHHENbHbBIN dPPEKT.
KBaHTOBBII rapMOHUYECKUI OCIUILISATOP.

[Inanerapnas wmognens aroma. [loctynmatet  bopa.  KBaHTOBaHme  »sHepruu
BOJIOPOJIOTIOA00HOM CUCTEMBI.

Wznyyenne BoAOpoaomoAo0HbIX cucTeM. CrHeKTpallbHble CepuM aTtoMa BOJOPOJa.
O6o06mennas popmyna bansmepa.

CrexTpbl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH Mo31u.

VpaBuenue llpenunrepa ansa aroma Bojopoaa. KBaHToBaHME MOMEHTa HMITYJbCa.
IIpaBuna ot6opa.




CrpyKTypHBII

AIEMEHT [Inanupyembie pe3ylbTaThl 00YUCHHS OneHouHbBIE CpEACTBA
KOMIIETCHITUH

24. CnuH snekTpoHa. KBaHTOBBIE YHCIIa, ONMCHIBAIONINE COCTOSIHUE DJICKTPOHA B aTOME.
KpatHocTb BbIpOKIeHUS dHEpreTnuecknx ypoBHed. [Ipunnnmn [aynn.

25. TIpyuHIIUTT TOXAECTBEHHOCTH OJMHAKOBBIX YacTUIl. bo3oHBI U (hepmuonsl. KBaHTOBBIC
pacrpeneneHus.

26. CBOOOAHBIE 2JIEKTPOHBI B MeTajute. DHeprus depmu. 30HHAS TCOPHS TBEPIBIX TEJ.

27. DJIEeKTPOTPOBOJHOCTh METAJIOB M IOJTYIIPOBOJHUKOB. CBEPXIPOBOIUMOCTb.

28. SABnenne pagnoaktuBHOCTH. OCHOBHOHM 3aKOH PaJMOAaKTHBHOTO pacrana. [locTtosHHAs
pacniaga. Ilepuon monypacnana.

29. CocraB 1 XapaKTepUCTUKU aTOMHOTO sifpa. Kanenbnast monens. Pasmep u cniuH spa.

30. Macca u »Heprus CBSI3M aTOMHOTO SiApa. 3aBUCHMOCTb YAEIbHOW SHEPTHsl CBSI3H OT
MaccoBoro yucia. ObonodyeyHast MoJeNb sipa.

31. SinepHbie peakmuu. DHEPrus peakuu. Peakuuu neneHus u CHHTE3a sep.

32. PagnoaktuBHbie psAnbl. OCHOBHBIE 3aKOHOMEPHOCTH O-M3Iy4eHHS saep. JlmuHa
CcBOOOTHOTO TTpo0era o.-4acTHil.

33. Tpu Buga B-pacnaga. DHepreTudeckuii cnektp -yactui. Heittpuno.

34. OcobenHocty y-uznydeHus saep. [IpoxosxkieHue y-KBaHTOB 4epe3 BEIECTBO.

35. Knaccuduxarus snemMeHTapHbIX yacTuil. JlentoHsl. JIeNTOHHBIN 3apsi/l.

Anponsl. bapuonnslii 3apsa. KBapkoBast Mozienb aipoHOB.

YmMmets - pelath cCTaHJApTHHIE 33]1a4H 110

OCHOBHBIM pa3aciiaM Kypca (1)I/I3I/IKI/I;

- CTPOUTH TpaUKH SKCIIEPUMEHTATBHBIX
3aBHCHUMOCTEM;

- YCTAHABJIMBATDb XapaKTCpP 3aBUCUMOCTHU
10 Fpa(i)I/IKaM, MMOCTPOCHHLBIX B JHO0OBIX
KOOpAuHAaTax;

IIpuMepHBIi epedyeHb NPAKTHYECKHUX 3aIaHuil J1J14 3k3ameHa (1 cemecTp)

=6t +3t+2

3anauva 1. /[BmkeHue Tena Maccoil 2 Kr 3aJJaHO ypaBHEHUEM: , TJIe TIyTh
BBIPA)XEH B METpax, Bpems - B ceKyH1ax. HaliTu 3aBUCHMOCTh YCKOpEHHs OT BpEMEHH.
Bbruncnute paBHOJICHCTBYIOIIYIO CUITY, IEHCTBYIONIYIO Ha TEJIO B KOHIE BTOPOM CEKyHIbI, U
CPEIHIOIO CUITY 3a OTOT IIPOMEKYTOK BPEMEHH.

3amaua 2. Touka apwketcs B iockoctd XOY mo 3akony: X = 2t; y = 3t(1 — 2t).
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-COCTaBJIATH TAOJIHIIBI
3KCHepI/IMeHTaJ'IBHBIX JaHHBIX,

- COCTABJISITh OTYETHI 1O BBHITOJIHECHHBIM
IKCIIEPUMEHTAILHBIM paboTam,
OTIMCHIBATh PE3YJIBTATHI H YMETh
(hopmMyIUpOBaThH BBIBOJIBI;

-TI0JIb30BaThCs TAOIUIIAMH, YI€OHOH,
CIIPAaBOYHOM U METOIMYECKOMN

JINTEPATYPOIl;
- OLEHMBATh  CIy4yaillHble  OLIMOKHU
JKCIIEPUMEHTA, OTIPEEIIATh

JIOBEPHUTEIIHHBII HHTEPBAI,
-BBIOMPATH MPUOOPHI C MpECIIaMH

U3MEPEHUH, HEOOXOIMMBIMU JJIST TAHHBIX
M3MEpEHUH, ONpeIeNsTh LIeHy JeNIeHus,
MOKa3aHus MPUOOPOB, MOTPEIIHOCTH U
YMETb IpalyupoBaTh MIKAIy MPUOOPOB;

- HCIIOJIb30BaTh PA3JIMYHbIE METOIUKH
¢bu3nvecKux n3MepeHuit 1 06paboTKH
HKCIIEPUMEHTAIbHBIX JaHHBIX.

Haiitu: 1) ypaBHenue tpaektopuu Y = f(X) 1 n300pa3uth ee rpaduuecku; 2) BEKTOp CKOPOCTH
V; 3) ycKOpeHHUsl & B 3aBHCHUMOCTH OT BpeMeHH; 4)MOMEHT BpeMeHH to, B KOTOpPBIM BEKTOD
YCKOPEHHS & COCTaBIIAET Yroj 1/4 ¢ BEKTOPOM CKOPOCTH V.

3apaya 3. OgHoponHbIM cTepkeHb IIMHOW (=1 M MOXeT CBOOOJHO BpPAIIATHCS BOKPYT
TOPU30HTAIIBHOM OCH, MPOXOIAIIEN Yepe3 OJIMH U3 €ro KOHIOB. B Apyroi KoHel yaapser myis
Maccoit M=7 r, eTsmasi NePNeHIUKYIIPHO CTEPKHIO U €T0 OCH BPALLEHUS, U 3aCTPEBAET B HEM.
Omnpenenuts Maccy M cTepxHs, eciu B pe3ylbTaTe MONaJaHus Myl OH OTKJIOHWIICS Ha yroJ
0=60°. TIpuasTE ckopocTs mymu V=360 m/c. Caurats M»m,

SRR

3agaua 4. Illap maccoii My = 5 KT ABMKETCS CO CKOPOCTHIO V1 = 1 M/C M CTalKUBaeTCs C
MOKOSIIIMMCS apoM mMaccoid M = 2 kr. Onpeaenuts ckopoctu Ui u Uz mapoB nocne ynapa.
VYaap cuutats aOCOMIOTHO YIIPYTUM, MPSMBIM, LIEHTPaIbHBIM.

3anaua S. 3a mpomexxyrok Bpemenu =10 C yactuia npouuia 3/4 OKpyXHOCTH pPaanycoM
R=160 cm. Haiitu: 1) cpenHio0 CKOpOCTb IBMXKEHHS <V>; 2)MOJYJAb CpelHEed CKOPOCTH
nepemerenns | <v>|; 3) MOIy/Ib cpeHero BeKTopa moHOro yekopenus | <a>|, ecin wacruma
JIBUTAJach U3 COCTOSIHUS MOKOSI C IOCTOSIHHBIM TaHT'€HIIUATBbHBIM YCKOPEHUEM &y .

3agaua 6. /IBa MO KMCIIOPO1a U30TEPMUYECKH CKAITH, a 3aTeM U300apUIECKH PACIIUPIIIN 10
TepBOHAYANLHOro oobema. M3BectHo, uto P1=550 kI1a, V1=9-103m3, a cpennss kpagpaTuyHas
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CKOPOCTh JBM)KEHUS MOJIEKY B KOHEYHOM COCTOSIHMU paBHa 720M/c. Ha ckoIbKO M3MEHUTHCS
KOHEYHAas CpeIHsAs KHHETHYECKash DSHEpPrus €ro MOJIEKYJ OTHOCHUTEIbHO Ha4daJbHOM.
[IpencraBuTh rpadukyu ONMCaHHBIX MPOLIECCOB B KoopanHatax V-T.

3agaya 7. A30T HaxoIuUTCs B 3aKpbITOM cocyne o0bemoM 3 1 mpu Temmeparype 27°C u
napiieHnu 3 at™. [locne HarpeBaHus JaBJIEHUE B COCYJI€ MOBBICUIIOCH 110 25 at™M. OnpeenuTh:
1) Temmepatypy a3oTa Mociie HarpeBaHusl; 2) KOJIWIECTBO TETUIa, COOOIIIEHHOTO a30Ty.

3agaua 8. Haittu m3smenenue AS suTponuu nipu npespamenny nbaa (t= —20°C) maccoit m=10
r B map (t,=100°C).

3amava 9. OnpeaenuTs CUITy TOKa, TEKYILETO Yepe3 aneMeHT &2, ecin £1=1 B, €2 =2 B, €3 =3 B,

ri=1 Om, =0,5 Om, r3=1/3 Om, R4=1 Om, Rs=1/3 Om.

3anaua 10. beckoHeYHO ATMHHBIN MPOBOAHUK M30THYT TakK, KaK 3TO M300pa’keHO Ha PUCYHKE.
Onpenenuth MarHUTHYIO WHAYKIHIO B mons, co3maBaemoro B Touke O Toxom | = 80 A,
TEKYLIUM 110 NMpoBoAHUKY. [Ipunate r = R/2, rae R=1 m.
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IIpumepHBbIii NepeyeHb NPAKTHYECKUX 3aJaHUI 1J151 IK3aMeHa (2 cemecTp)

3agauya 1. Kentwlii cBeT HaTpus, KOTOPOMY COOTBETCTBYIOT JUIMHBI BOJH A1=589HM nu
A2=589,59HM, mamaeT Ha AUQPPAKIIMOHHYIO peEmIeTKy, wumeromnyto 7500 mTpuxoB/cM.
Onpenenuts:

1. HauGomnpmmii mopsI0K MaKCUMyMa ISl 3TOTO CBETA;

2. VYTIOBYIO AUCTIEPCHUIO TUPPAKITMOHHOHN PEIIETKH,

3. Ulupuny pemnieTku, HEOOXOIUMYIO ISl pa3peIIeHUs STUX ABYX JIMHUH.
3agaua 2.YToi1 o MeK/Iy IIIOCKOCTSAMHU IPOIYCKaHHs MOJIApH3aTopa U aHAIH3aTopa paBeH 45°,
Bo ckonbKko pa3 yMEHBIINTCSI HHTEHCUBHOCTD CBETA, BBIXOISIIETO U3 aHATTU3aTOpa, €CIIU YroJl
YBEIUYHTH JI0 60°?

3anaua 3.Brinykias 1uH3a paguyca paBHOTO 16 ¢cM conmpuKkacaeTcsi CO CTEKISHHOM MIIaCTUHOM.
KoHTakTt n1H3bI U TU1acTUHBL UaeanbHbli. JlnnHa BosHbl cBeTta S00HM. [ToryuuTs BeIpaxeHus
JUIS PaJINYCOB CBETIIBIX M TEMHBIX KOJICIl U HANTH painycC MATOTO CBETJIOTO KOJIbILIA.

3agaua 4.MakcuMyM CHEKTPaJIbHOM IUIOTHOCTH 3HEPreTH4eckoil ceetuMocTd CoHIa
npuxoauTcs Ha JUIMHY BoJHbI 0,48MkM. Cunras, uro CosHIle U31y4aeT Kak YepHOe Telo,
OnpenenuTe:

1. Temmneparypy ero moBepXHOCTH;

2. MomHOCTh, H3JIy4aeMy0 €r0 IOBEPXHOCTBIO.

33[{3'—[3 5. HpI/I HGKOTOpOﬁ 3aHep)KHBaIOHlCﬁ Pa3HOCTHU TOTCHIUAJIOB (I)OTOTOK C MOBEPXHOCTHU
JINTUA, OCBCIIACMOI'0 3JICKTPOMAriuTHbBIM HU3JTYYCHHUEM C JJIMHOM BOJIHBI Ao , HPCKpamacTCs.
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W3menuB JuiMHY BOJHBI U3JIydeHHUs B 1,5 pasza, yCTaHOBMIIM, YTO /IS IIpeKpaleHust pororoka
HEOOXOAMMO YBETUYHUTH 3a/ICPKUBAIOIIYI0 Pa3HOCThH MOTEHIIMANIOB B 2 pa3a. PaboTa BhIxO1a

AJIEKTPOHOB C MOBEPXHOCTU JTUTHS Apyix=2,39 5B. Beruucnure Ao.

3anaua 6. Kakas 4acTh HAYaIEHOTO KOJTIUECTBA ATOMOB PACIIANAETCA 3a OJIUH TOJ] B
pagmoakTuBHOM m30Tome Th??® . Tlepnox momypacmama T=7*10° ner.

3agaua 7. ®otoH ¢ sHeprueit £€=3,02M»1B B moJie TSKENoro sipa IPEeBPaTHIICS B Mapy

3NEKTPOH-NO3UTPOH. [IprHKUMas, 4TO KHHETHYECKask SHEPTHUsl JIEKTPOHA U TIO3UTPOHA

OJIMHAKOBA, OTIPEIETUTE KHHETUUECKYIO YHEPTUIO KaXK0W YaCTHUIIBI.

3agaua 8. OnpeennuTe CyTOUHBIH Pacxo/ 9HCToro ypaHa o2U?® aToMHOI siexTpocTanmneit

MourHocThio 300MBT, ecnu npu 1eneHun 92

U%® 33 onun akT nenenus Beiaensercs 200MaB

SHEpPrUu.

3agaua 9.Berunciuts nocrosunyro Punbepra, eciay u3zBecTHo, uto i voHoB He* pasHocTs

JUIMH BOJIH MEXIY F'OJIOBHBIMH JTMHUSME cepuu banbmepa u Jlaiimana AA=133,71M.

3agaua 10. Haiitu pasnocts sHepruu cBsisu on® u 1p’ B aape sB.

Bnanets

-HaBbIKAMH NIPAKTUYECKOTO TPUMEHEHHUS
3aKOHOB (pU3HKH;

-HaBBIKAMH BBITIOJTHEHUS (PU3UUECKUX
9KCIEPUMEHTOB U OLIEHKH UX
pE3yJIbTaTOB;

Ne 1 «Ilpumenenue 3aK0H06 COXPAHEHUA 01 ONPEOENeHUA CKOPOCHU NOJIeMa NY1U»

1.

[IpuBenuTe npuMeps! CUIl, JAIOLIUX pa3Hble BUAbI NOTEHIHANBHOM sHeprun. Kakue u3 Hux
INPUCYTCTBYIOT B JIaHHOU pabote? M300pa3ure cxemy SKCHEpUMEHTATbHONW YCTAaHOBKU M
YKa)KMTE Ha HEN CUJIBI, IEHCTBYIOIINE HAa BCE TEJIA, BXOAALIUE B CUCTEMY, B KaXAbIii MOMEHT
BPEMEHH.

Kakue BenmuuuMHBI MMENM KUHETHYECKas M TOTEHUMAlIbHas OSHEPrUsl CHCTEMBI
«IIyns+MasTHUK» B pa3iduyHble MOMEHTHl omnbiTa? [lpencraBbre cxeMy H3MEHEHUs
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- BJIaJIeTh METOJaMU ITPOBEICHUS
(bu3nyecKux U3MepeHui, METoAaMH
OLIEHKH MTOTPEIHOCTEN MPH TPOBEACHUN
JKCIIEpUMEHTA.

KMHETHYECKOU M MOTEHIINAJIBLHON YJHEPTUU CUCTEMBI.

Jis KakuX MOMEHTOB BpPEMEHH B JIaHHOM OJKCIIEPUMEHTE MOXKHO INPUMEHSATh 3aKOH
COXPAaHEHHUS MEXaHUUYECKOM SHEPIHH, a JJIsl KaKUX HeJb3sl U moueMy? Cxema.

Jlis KakuX MOMEHTOB BpEMEHU B JIaHHOM 3KCIIEPUMEHTE MOXHO TNPUMEHSATh 3aKOH
COXpaHEHHUS UMITYJIbCa, a JUIsl KaKuX Heb3d U nouemy? Cxema

Hcnonb3ys 3aK0HBI COXpaHEHUsI TOTy4YnuTe (popMyTy /Uid pacuera CKOPOCTH IoJIeTa MyIH B
JaHHOM padoTe.

Kax mpousBomutcss oOpaGoTka SKCIEpUMEHTAJIbHBIX JAHHBIX B JaHHOM pabote. Kak
ONPENCIACTCS JOBEPUTEIBHBIM HMHTEPBAl CKOPOCTH U CPEOHAA  KBaJpaTH4YeCcKas
NOTPEIIHOCTh OTKJIOHEHUS MasiTHUKA?

Ne 14 «Onpeoenenue nokazamensa aouavamut memooom Knemana u /lezopma»

1. OO®wscHHUTE X0/ IKCTIEPUMEHTA U PE3YyIbTaThl pacyeTa.

2. Ha3zomute mporiecchl, MPOUCXOISIINE C Ta30M, B X0OJI€ SKCIIEPUMEHTa | U300pa3uTe ux
rpaduYecKy.

3. 3anmmuTe ypaBHEHUs IS BbIBOIA (POPMYIIBI TOKA3ATEIs aIna0aThl.

4. TIpoaeMOHCTpUPYHTE BO3ZMOXKHOCTH NMpuMeHeHus cpenbl Microsoft Excel (umu apyroi
cpenpl) st 00pabOTKH IKCTIEPUMEHTAIBHBIX TAHHBIX.

5. Kak B naHHO# pab0oTe MUHUMHU3HPYETCS MOTPEUTHOCTh SKCIIEPUMEHTAIBHBIX JJAHHBIX?

Ne 24 «Pacwiupenue npedena usmepeHus amnepmempa nOCMOAHHO20 MOKa)

1.

2.

KakoB mpuHIuN AeHCTBUS 2JIEKTPOU3MEPUTENBHBIX PUOOPOB MarHUTOIEKTPUUECKOTO U
3JIEKTPOMArHUTHOI'O THIIA, IPUMEHsEMBI B JaHHOU paboTe?

Yro Ha3pIBAIOT TOKOM IIOJHOTO OTKJIOHEHUS W HAMNpPsSKEHUEM IIOJIHOTO OTKJIOHEHHUS
JIEKTPOU3MEPHUTEIBHOTO Mprbdopa?

KakuMm o00pa3oM BKIIOYAIOT ammepMeTp M BOJBTMETP B 3JEKTPUYECKYIO LENb s
U3MepeHus Toka 1 HanpspkeHus? [IpoaeMoHCTpupyiiTe HaBbIKU BKJIIOUEHHS ATUX TPHOOPOB
B IEKTPUYECKYIO LIEb.

UYro takoe myHT? /{15 yero u kak oH ucnonb3yercsa? IIpoaeMoHcTpupyiiTe HCIIONb30BaHNUE
HIyHTA.

Uro Ttakoe no06aBouHoe compoTtuBieHue? Jlis dYero W Kak OHO HCIOJB3yeTcs?
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[IpoaemoHCTpUpYHTE UCTIOTB30BAHKE TOOABOUYHOTO COMPOTUBIICHUS.

6. IIpomemMoHCTpHpyHTE BO3MOXKHOCTH NpuMeHeHHs cpensl Microsoft Excel (wmu mpyroit
cpenbl) st 00pabOTKH IKCIIEPUMEHTAIBHBIX JaHHBIX.

7. Kax B janHoi paboTe MUHUMHU3HUPYETCS MOTPELUIHOCTD AKCIEPUMEHTAIbHBIX TAHHBIX?

[IpumMepHbIii NepeyeHb BONPOCOB U 33/IaHUI 110 J1a0opaTopHbIM padoram (2 cemecTp)

Ne 34 «Onpeoenenue Onunvl C6€mMOGOIU B0JIHbI U XAPAKMEPUCHMUK OUPPAKUUOHHOU

peuiemkuy
1. KakoBwl mapameTpsl W XapaKTEPUCTUKH AUPPAKIIMOHHON PpEIIETKH, MPUMEHIEMON B
3KCIIepUMEHTE?

2. Ilomyuure ¢opmyny aias ompeleneHusl [UIMHbl CBETOBOM BOJIHBI HpU Audpakiuu Ha
T(PPaKIUOHHON peleTKe.

3. KakoBo npaktuueckoe npuMeHeHHe AU(PPaKIHOHHBIX PELIETOK?

4. Kak B naHHO# paboTe MUHUMM3UPYETCSI IOIPEIIHOCTh SKCIIEPUMEHTAIBHBIX TaHHBIX?

Ne 42 «Onpeoenenue 21a6HbIX KEAHMOBBIX HUCE]T B030YHCOCHHBLIX COCMOAHUIL amoma

6000p00a»

1. TlosicHuTe yCcTpOMCTBO U MPUHLKI PabOThI CEKTPOCKOIIA, UCIOIBb3YEMOI0 B JAaHHOM paboTe

2. Ilomyuure Qopmyny Juisl ONpenesMHUS TJABHBIX KBaHTOBBIX 4YMCEN BO30YXKJIECHHBIX
COCTOSIHMHM aToma BOJIOPOJIa M JPYruX BOJIOPOIONOAO0OHBIX aTOMOB

3. Uro Ha3bIBaeTcs IpajlyupOBOYHBIM Ipadukom?

4. TlponemMoHCTpupyHTEe BO3MOXKHOCTh NHpuMeHeHus cpeabl Microsoft Excel (wnmm apyroi
cpenbl) uis 00pabOTKH SKCIIEPUMEHTATIbHBIX JaHHBIX

Ne 51 «H3yuenue 3akonomeprocmeil a-pacnaoa)

1. Yto Takoe aKkTUBHOCTH PaJIMOAKTUBHOTO JIEMEHTA, €€ BHIYUCIICHUE U €AMHULIBI H3MEPEHHSL.

2. B uem cocrout 3akoH I'eiirepa - Herrona?

3. Kak oneHuTs 3HEepruio o - 4acTHIIbI?

4. VYctpoiicTBo u mpuHIMN paboThl cueTynka [ eiirepa-Mrosiepa.




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Inanupyembie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpeICTBA

[IponemoHcTpupyiiTe BO3MOXHOCTh TpUMeHeHus cpebl Microsoft Excel (mnu npyroii cpenbr)
JUIs 00pabOTKH SKCIIEPUMEHTAIIBHBIX JaHHBIX




6) HOpHI[OR NMpOBEACHUA HpOMe)KyTO‘{HOﬁ aTTeCTaluy, 1N0Ka3aTe/im 1 KPpUTEPpUH
OICHUBaAHUA:

[Ipomexxyrounasi arTectansi Mo AUCHUILINHE «DH3MKa» BKIIOYAET TEOPETUUYECKUE
BOTIPOCHI, TIO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHUS 00YUJarOIMMUCS 3HAaHUH, U TPAKTHYECKUE
3aJJaHus, BBISIBIIAIONINE CTENICHb C(OOPMUPOBAHHOCTH YMEHHI U BIaICHHUH, TPOBOIUTCSA B popme
9K3aMeHa.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OLICHKY «OTJIHYHO» (5 06a/u10B) — 00y4aronuiicst AEMOHCTPUPYET BBICOKHI YPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CHUCTEeMAaTH4YeCKOe M TIIyOOKOe 3HaHue
y4eOHOTO Marepuana, CBOOOIHO BBHINIONHIET MPAKTUYECKHE 3aJaHus, CBOOOIHO OIEpHUPYET
3HAaHUSIMH, YMEHUSMH, TPUMEHSET UX B CUTYaLUSAX IMOBBIIICHHON CJIOKHOCTH.

— Ha OIIEHKY «xopomo» (4 6amia) — o0yJaronuics JEMOHCTPUPYET CPEIHUN YPOBEHB
C(OPMHUPOBAHHOCTH KOMITETCHIIMI: OCHOBHBIC 3HAHWS, YMEHHS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYUTENbHbIC ONIMOKN, HETOUHOCTH, 3aTPYIHEHHSI TP aHATUTUYECKUX OTIepPAIHsIX, IEPEHOCe
3HaHWH U yMEHHUI Ha HOBbIE, HECTAH/IaPTHBIC CUTYAIIHH.

— Ha OIEHKY «YAOBJIETBOPUTEJNbHO» (3 Oamia) — oOydJaromiuiics JAEMOHCTPUPYET
MOPOTOBEIN YpOBEHb CHOPMHPOBAHHOCTH KOMIIETEHIIMNA: B XOJI€ KOHTPOJIBHBIX MEpPOTIPHUSTHI
JOITyCKAIOTCSl OIIMOKH, TIPOSIBIISIETCS OTCYTCTBHE OTHEIBHBIX 3HAHWH, YMEHUWH, HaBBIKOB,
0OyJaromuiicsi WMCIBITEIBACT 3HAYUTEIbHBIC 3aTPYJHEHUS IPH OINEPUPOBAHUH 3HAHHUAMHU U
YMEHHUSIMU TIPU UX TIEPEHOCE Ha HOBBIE CUTYAIlHH.

— Ha OIIEHKY «HeYJAOBJIETBOPHUTEIbHO» (2 Oamna) — 0O0y4JaromUiACs JAEMOHCTPUPYET
3HaHus He Oonee 20% TeopeTHyecKoro Marepuaia, JOMYCKaeT CYIIECTBEHHbIE OLIMOKHU, He
MO>KET MOKa3aTh UHTEJUIEKTYyalbHbIE HABBIKU PEIICHUS MPOCTHIX 3a/ay.

— Ha OIICHKY «HeyJ0BJIeTBOPUTEJabHO» (1 0amn) — oOydarommuiicss He MOXKET MOoKa3aTh
3HaHMUS Ha YPOBHE BOCIPOU3BEACHHUS M OOBACHEHUS HUHPOpPMAIMU, HE MOMKET IOKa3aTh
MHTEJUJIEKTyaJIbHbIE HABBIKU PEIICHUs IPOCTHIX 3a/1a4.
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