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AHHOTALIUA

Jucunmmna «Pu3uKa» BXOIUT B 6a30BYI0 4aCTh 00pa30BaTEIbHON MPOrpaMMBbl MOITOTOBKH
CTYJIGHTOB 10 HampasieHuto/cnermmanbHoctTn  «11.03.01  «PamuoTexHuka» HampaBICHHOCTb
«PanmnoTexHUYeCKUEe CpelcTBa Tepenadd, npueMa u  o0paboOTKM curHanoB». JlucruruimmHa
peanusyetcs kadeapoit Ne3.

JucnumimHa HareneHa Ha GopMHpPOBaHUE Y BHITYCKHHUKA

o0uienpogeccuoHaNbHBIX KOMITETEHITHIH:

OIIK-1 «ciocoOHOCTH MPEACTaBIATh aIEKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHHIA HAYYHYIO
KapTUHY MHPA HAa OCHOBE 3HaHUSI OCHOBHBIX IOJIOKEHUW, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAYK
Y MaTE€MaTUKU»,

OIIK-2 «cnocoOHOCTh BBISBIATH €CTECTBEHHO-HAYYHYIO CYIIHOCTH Mp00IeM, BOSHUKAIOIINX
B XoJle Npo(hecCHOHATBLHOW NEeATENbHOCTH, MPUBJIEKaTh A WX PEUICHHs COOTBETCTBYIOLIUI
($u3uKO-MaTEeMaTHUECKUI armapar.

CopnepxaHue TUCHUIUIMHBI OXBAaTBIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C MpoOiemMaMu 001t
buzuku.

[IpenogaBanue TUCIUIUIMHBI IPEAYCMATPUBAET Clieayromne GopMbl OpraHUu3aluu y4eOHOTO
mporiecca: JIEKIUH, J1abopaTopHble pabOTHI, MPAKTUYECKHE 3aHATHS, CaMOCTOSITEIbHas paborta
CTYJIE€HTa, KOHCYJIbTALINH.

IIporpaMMOil JUCLUIIIMHBI IIPEAYCMOTPEHBl CIEAYIOIIME BHUIbI KOHTPOJA: TEKYILIHU
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO01mast TpyA0eMKOCTh OCBOSHUS TUCIUILIHNHBI cocTaBisieT 14 3adetHbix exaunuil, 504 gaca.
SI3pIK 0OyUEHUS 110 TUCIUIIIIMHE «PYCCKUI.



1. TlepevyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHS MO AUCHUILIUHE

1.1. Heau npenogaBaHusi JMCHUILINHBI
-[I0JIy4YEHHE CTYJACHTaMH HEOOXOJMMbIX 3HAaHUI U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;
-[Ipe/ICTaBICHHE BO3MOKHOCTH CTY/I€HTaM Pa3BUTh U MPOJEMOHCTPUPOBATH HABBIKH B M3MEPEHUSIX,
BBIYUCIICHUIX U 00paboTKe pe3yabTaTOB U3MEPCHUIA;
-CO3/IaHMe TOJICPKUBAIOLIEH 00pa30BaTEIILHON CPE/Ibl MPETIOIaBaHus ISl OCBOCHHS TEXHUYECKUX
JTVCLIATUIHH.

1.2. IlepeyeHb NJIAHUPYEMBbIX Pe3yJIbTATOB 00yUeHHs MO UCHHUILINHE, COOTHECEHHBIX C
IUIAHUPYEMBIMH Pe3yJIbTATAMH 0CBOEHHUSI 00pPa30BaTeJbLHOMH MPOrpaMMbl

B pe3synbrare ocBOCHUS AUCIUIUIMHBI CTYJICHT JOJDKEH 00J1a1aTh CIEIYIOIUMH KOMIETEHIUMMU:
OIIK-1 «crmocoOHOCTh TPEACTABIATh aJeKBAaTHYID COBPEMEHHOMY YPOBHIO 3HAaHMHA HAy4YHYIO
KapTUHY MHpPa HAa OCHOBE 3HAHUSI OCHOBHBIX IMOJIOKEHUMN, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAYK
U MaTeMAaTUKI»:
3HATh - OCHOBHBIE (PU3HYECKHUE 3aKOHBI, METOJIbI UCCIICIOBAHUS U U3MEPEHUM;
OIIK-2 «crmocoOHOCTh BBISABISATH €CTECTBEHHO-HAYUHYIO CYIIHOCTH MpOOJEM, BO3ZHUKAIOIIUX B
x0J1e TPO(heCCUOHATTLHON NEATSIILHOCTH, TPUBJICKATH JIJISl X PEIICHUs COOTBETCTBYIOIINN (DU3UKO-
MaTeMaTUYECKUN anmapary:
YMETh - IPUMEHSATh 3HAHUS JUIS PEIICHUS TPO(EeCCUOHATBHBIX 33]1aY;
BJIa/IETh HABBIKAMH - HHCTPYMEHTAJILHBIX U3MEPEHH B chepe mpodeccHoHanbHbIX 3a/1a4.

2. Mecto nucuMiuinabl B ctpykrype OIl

Jucnunnuua Oa3upyeTcs Ha 3HaHUAX, paHee NPUOOPETEHHBIX CTYAECHTAMH MpPH HU3Y4YEeHUU
CIEAYIOIIUX AUCIUTUINH:

— JluneitHas anreOpa

— MaremaTnyeckui aHainus

— Teopus BeposiTHOCTEN
3HaHUsA, TMOJyYEHHbIE NPU HW3YyYEHUH MaTepualia JaHHOM JUCUUIUIMHBI, HMMEIT KakK
CaMOCTOSITEJIbHOE 3HAUYCHHE, TaK M UCTIOJIB3YIOTCS MPU U3YYEHUU APYTUX TUCHUTIINH:

— DJIEKTPOHUKA

— OJJICKTPOTCXHUKA

3. O0obeMm qucuumaunbl B 3E/akaneM. uac
I[aHHBIe 06 O6IJ_ICM O6T>CMC JUCHUIIIINHBI, pr,Z[OCMKOCTI/I OTACJIIBHBIX BHUIOB yqe6H0171 pa6OTBI 110

IUCLUIUIMHE (U pacipeaeeHue 3TOH TPYA0EMKOCTH 10 CEMECTpaM) MpeJICTaBlIeHb! B Tabuue 1

Tabmuua 1 — O6beM U TPyL0EMKOCTh TUCIUITITNHbI

Bupn yueOHOU paboTh Bcero TpymoeMKOCTh IO CEMECTpam

Nel Ne2 Ne3
1 2 3 4 5

OO0mas Tpy10eMKOCTh 13/ 4/ 144 4/ 144 6/ 216

aucuumnabl, 3E/(uac) 468

Ayoumopnbsie 3anamus, BCETo vac., 44 16 16 12

B mom uucne

aexuuu (JT), (dac) 22 8 8 6




[IpakTudeckne/ceMuHapCKUE 3aHATUS 8 8 4
(I13), (wac)

naboparopusie padotsl (JIP), (uac) 14 4 4 6
KypcoBoii mpoekT (padota) (KII, KP),

(uac)

Dk3ameH, (Jac) 27 9 9 9
Camocmoamenvhasn paboma, BCEro 433 119 119 195
Bua npoMeKyTOYHON aTTeCTAIIMH: OK3., OK3. OK3. OK3.
3a4eT, IK3aMeH, k3.,

ndepeHIMPOBaHHEBIH 3a49eT (3a4deT. K3,

Ixk3. Audd. 3a4)

4. CopepxxaHue TMCUMILINHBI
4.1. PacnpenesieHHe TPY10€MKOCTH JUCIUIIUHBI
10 pa3jaejiaM U BUAAM 3aHATHI
Pa3nensl 1 TeMbl AUCHUIUIMHBI U UX TPYIOEMKOCTh MPUBECHBI B TaOIUIE 2.
Tabmmna 2. — Pa3aensl, TeMbl JUCIUIUIMHBI U UX TPYIOEMKOCTh

Paznensl, TEMBI JUCLIMIIINHBI Jlexkuun 113 (C3) JIP KII CPC
(gac) (gac) (gac) (gac) (gac)
Cewmectp 1
Paznen 1. Mexanuka 3 2 2 30
Paznen 2. KoneGauus 1 BOJIHbI 3 1 2 30
Paznen 3. MonekynspHas Gpusuka 1 1 29
Hroro B cemecTpe: 8 4 4 119
Cemectp 2
Pasnen 4. DIeKTpUYECTBO 3 2 2 40
Paznen 5. MarueTusm 3 1 1 40
Pasznen 6. Onruka 2 1 1 39
Hroro B cemecTpe: 8 4 4 119
Cemectp 3
Paznen 7. KBaHTOBAs ONTHKA 2 2 65
Paznen 8. KBanToBas MexaHuka 2 2 65
Paszzen 9. CratucTryeckas husuka 2 2 65
Hroro B cemectpe: 6 6 195
Hroro: 22 8 14 0 433

4.2. Copep:kaHue pa3iejioB U TeM JEeKIMOHHBIX 3aHATHIA




ConeprkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHATHI PUBEIACHO B TabauIe 3.

Tabmuna 3 - Conepxkanue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHATUI

Howmep paznena

Hazpanue u COACPIKAHUC PA3ACIIOB U TEM JICKIIMOHHOTI'O ITUKJIA

Pasnen 1.

Mexanunka

[Ipenmer Mexanuku. Mexanuuyeckoe ABWKeHHe. [loHaThe
COCTOSIHMSI M JETEPMHUHU3M B KJIACCUYECKOW MEXAaHUKE. YpaBHEHUs
JIBWXKEeHUs. ['paHuUbl NOPUMEHHMMOCTH  KJACCHUYECKOM  MEXAHHUKHU.
PenstuBucTCKas M KBAaHTOBAs MEXaHUKa

Kunemartuka nBukeHMsT MaTepuaibHOW TOukH. CKOpPOCTh H
yckopenue. HopMmanbHOEe M KacaTellbHOE YCKOpeHMs. Panuyc KpuBH3HBI
TpackTopud. OCHOBHasl 3ajaya KHUHEMATUKH MaTepUaJbHOM TOUKH.
Kunemaruka apukeHust abCOMIOTHO TBEpAOro Tena. Bpaienue tBepaoro
Tela BOKPYI HENOABMKHOM OCH. CBS3b JIMHEHHBIX W YIVIOBBIX BEIMYUH
IIPYU BPaLIATEIbHOM JBUKCHHH.

Nuepiumansuble  cuctemMbl — orcuyeta.  OCHOBHBIE — 3aKOHBI
KJacCUYeCKOl IMHAMHUKM - 3akoHel Hpiotona. OcHoBHas 3ajada
JTUHAMHUKU MaTepHAIIbHOW TOYKH. HewHepnwalbHbIE CHUCTEMBI OTCYETA.
Cuwiibl uHepuuu. 3aKOH COXpaHeHuss umnyibca. lleHTp macc u ero
nBwkeHue. Cucrema 1eHTpa Macc.

Mexanuueckas pa60Ta U MOIIHOCTB. Kunernueckas OHCPI'U:.
Ilons cun. KOHCGpBaTI/IBHBIe n JUCCHUIIATHUBHBIC CHIIBI. VYcnosue
MNOTCHIHNAJIbHOCTH IIoJIs1 CHUII. 3aMKHyTI)I€ U HC3aMKHYTBIC CHCTCMBI.
HOTGHHI/IaJ'IBHaH OHEpTrUd CHUCTCMBI. CBs3b MCXKOY HOTGHHH&HBHOﬁ
BHepFHGﬁ U TI0JIEM KOHCCPBATHBHBLIX  CHUIIL. 3aKkoH COXpPaHCHUA
MEXaHUYECKOI OHCPIUH. CucreMsl CANHUIL.

MOMEHT cuiibl 1 MOMEHT UMITyJIbca. Y paBHEHHE MOMEHTOB. 3aKOH
COXpPAaHEHHsI MOMEHTa HMITyJbCa. MOMEHT HMIIyJbCa TBEPIOIO Tela
OTHOCUTEJIbHO HEMOJABMXKHOW ocu. MomeHT wuHepuuu. OcHOBHOE
ypaBHEHUE JUHAMUKHM BpALATEIbHOIO JBHXKCHUSA TBEPAOrO Tela.
Kunerndeckass »HEprus BpallalOLIEroCcs TBEPAOrO Teja. Y paBHEHUS
JBUKECHHS U YCIIOBUS pPaBHOBECHUS TBEPAOIO TEA.

[Mpunnun otHOCcUTeNnbHOCTH ["anunes, npeoOpasoBanus ["anumes.
[Toctynatel ciennaibHON TEOPUU OTHOCUTENIbHOCTH. [IpeoOpa3oBaHus
Jlopenua u cneactBust u3 HUX. OCHOBBI PENSTUBUCTCKON MEXAHUKHU.
WNuTtepBan, ero ”HBapUaHTHOCTh. PensTuBucTCKUi nMnyabc. OCHOBHOE
ypaBHEHUE PEISATUBUCTCKON AMHAMUKU. KuHeTHuUecKas sHeprus
PENATUBUCTCKOMN YacTUlbl. CBsAI3b MAacChl U SHEPTUU. CBSI3b MEXKIY
SHEPTUEH U UMITYJIHCOM YacTUIlbl. OCHOBHBIE UJIEU O0IIEH TEOpPHH
OTHOCHTEIBHOCTH

Paszgen 2

dusuka xojed0aHUi U BOJIH

IMapmoHnueckmit u AHTapMOHNYECKHN OCLUJUIATOP




(MaTeMaTU4eCKUii MAasTHUK, (U3UYECKUN MAATHUK, KOJEOaHHS O[T
neiictBueM ynpyroit cuiiel). Crnoxkenue koneOanuil. @U3NYECKHid CMBICI
CIEKTPAJIIbHOTO pa3JIoKEHUSL. JuddepenunansHoe ypaBHEHHE
kosnebanuil. CBoOojHBIE, 3aTyxarolue KoyiebaHus. BbIHyXaeHHBIE
Kosiebanus. Pesonanc.

Kunematuka BOJIHOBBIX IPOLIECCOB (IUIOCKUE U CheprudecKue
BOJIHBI). BonHoBoe ypaBHenue. [IpuHiun cynepno3unuu. JHeprus
BouIHBI. [loToK 3Hepruu. InTeHcuBHOCTH BOJIHBL. CTOs4ast BOIHA. 3BYK.
OCHOBHBIE XapaKTEPUCTUKH 3BYKOBOH BOJHBI. D ekt Jomnepa mis
3BYKOBBIX BOJIH

Pasznen 3

MonexymsipHas Gpusuka

TepmoauHaMu4eckne cOCTOSHUS U mporecchl. [lonsTie pyHKunu
cocrosiHus. Buyrpennss sneprus. KonuuectBo Ttermnorsl. PaGota Tena
npu u3MEeHeHuH ero oObema. IlepBoe Hauaio TEepMOIUHAMHUKU.
Temnepatypa W BHYTpPEHHSSI OJHEpPrusi Kak (QYHKLUHUS COCTOSHUS.
TermoemkocTs. DHTponusa. BTopoe u TpeTbe Havana TEPMOJUHAMHUKH.
Teopemsl Kapno. 3akoH Bo3pactanus suTponuu. [lopsaok u 6ecropsiok
B nipupoze. TepmoauHamMuueckue GyHKIUH.

WneanbHblil ra3 (ypaBHEHHE COCTOSHUS, BHYTPEHHsSI SHEpIHs,
TEIUIOEMKOCTH, ypaBHEHHe anuabartel, paboTa TpH  pa3IMYHBIX
npoueccax, 3HTponus). BepostHocts u ¢daykryauuu. Pacnpenenenus
MaxkcBemia. CkopocTH  TEIJIOBOIO JBHXKEHHUs MoJekysl. CpenHss
KMHETHYecKasi dHeprus Mojekysl. OCHOBHOE ypaBHEHHE KHHETHYECKOMH
TEOpUU HJCANbHBIX razoB. Pacmpenenenue bospinmana. DHTponus u
BEPOATHOCTb. Da30Bble pABHOBECHS W IPEBPALLEHUSA. DIEMEHTHI
HEPABHOBECHOM TEPMOAMHAMUKH. SIBIEHMS IEpeHOCa, KUHETHUYECKHE
asieHus. KonaeHcupoBanHoe cocTtosHHMe. KuHemMaTtmka W JAMHaMuKa
JKUJKOCTEN U ra3o0B.

Paznen 4

DJEKTPUUECTBO.

DJEKTPOCTaTHKA B BAKyyMe. 3aKOH COXPAHEHHUS NIEKTPUYECKOTO
sapsina. 3akoH Kynona. Cuctemsl enunui. [IpuHIun cynepno3umnmu.
Cucrembl 3apsKEHHBIX YaCTHIL. DJIEeKTpUUecKuil tunoib. PaboTa cun
BIICKTPOCTaTUYECKOTrO0 1oJisl. Teopema 0 HUPKYJISILMYA BEKTOpa
HanpsKeHHOCTHU. [10TeHIIMaIbHOCTD 3JIEKTPOCTATHUECKOTO TOJIS.
HanpskeHHOCTh M MOTEHIMAII AIEKTPOCTATUYECKOTO MOJISL. CBA3b MEXKIY
HuMH. Teopema ["aycca 11 31€KTpOCTaTUUECKOTO TOJIs B BAKyyMe.

[ Ipumenenue TeopeMsl ['aycca k pacdery IoJIeH.

DnexTpocTaTHKa B BemecTse. Tunsl nuanekTpukos. [lonspuzanus
IUdNIeKTpUKoB. CBOOOAHBIE M CBA3aHHbIE 3apsaibl. JuanexTpuueckas
BOCIIPUUMYHMBOCTD. JIM3IeKTpUUecKkas MPOHUIIAEMOCTb. DJIEKTPHUECKOe
cMmemenne (MHAayknus). Teopema ['aycca Ui 3ieKTpUUYECKOrO TMONs B
JOUBJIEKTPUKE. Y CIIOBHS Ha TpaHMIE paszena ABYX AMINEKTpUKOB. Ilone
BHYTpU TPOBOJHMKA M y ero mnoBepxHocTH. OOmas 3agauda

SJICKTPOCTATHUKHU. QHCKTPOCMKOCTB IMPpOBOAHUKA.




Konpnencaropbl. OHeprust CHCTEMBI AIEKTPUYECKUX 3aps/IOB.
OHeprusi 3apsHKEeHHOTO MpoBoAHMKA. OOBEMHash IUIOTHOCTh SHEPrUd
AIIEKTPUYECKOTO TOJIS.

VYcnoBusg CyHIECTBOBAHMSI AJIEKTPUYECKOTO TOKAa. YpaBHEHHE
HENPEPBIBHOCTU. JEKTPOJABIDKYILAs cuia. HemoTeHuuambHOCTh OIS
cropoHHUX cui. 3akoHsl Oma u JDxoyns-JleHnma B HMHTErpajibHOM U
nuddepeHaabHoN popmax.

Pasnen 5

BHCKTpOI[I/IHaMI/IKa

MarnurocTaTtuka B BEIIECTBE. HamaranueHHOCTb.
Monekynspupie TOKU. MarHutHas BOCIPUUMYMUBOCTh. MaruurtHas
MpOHUIaeMOCTh. HamnpsbkeHHOCTh MarHutHOro mnodjs. /luamarneruku,
napaMarHeTuku, (eppomaretuku. Teopema O UHPKYISALIUUA BEKTOpa
HANPsHKEHHOCTH MAarHUTHOTO TOJIS (MHTETpalibHast ¥ JuddepeHnnaibaas
¢dopMbI). YCiloBUS HA TPaHUIIE BYX MarHEeTUKOB.

3akon Papanes. [IpaBuso Jlenma. CamonHIyKIIHS.
WuayktuBHOCTh. B3auMHuas nnaykuus. B3anumHas HHIYKTUBHOCTb.
O0beMHas II0THOCTh SHEPTUU MarHUTHOTO Mouis. Buxpesoe
anektpudeckoe noine. Tok cmemenus. Cucrema ypaBHeHUIT MakcBea.
Martepuanbhbsle ypaBHeHus. KBasucranmonapHsie Toku. IHBapuaHTHOCTh
ypaBHeHU MakcBesia OTHOCUTENIBHO ITpeoOpa3zoBanuii Jlopena.
HpI/IHHI/IH OTHOCHUTCIIBHOCTHU B DJICKTPOAUMHAMHKE.

Pasznen 6

Onruka.

BonHoBoe ypaBHeHME ISl 371€KTPOMarHuTHOM BoHbl. CBOMCTBA
ANIEKTPOMArHUTHBIX BOJIH. BekTop IloitHTHHTra. IHTEHCUBHOCTH CBETA.
Dddext Jomepa 1ist 3IeKTpOMarHUTHRIX BOJTH. OTpaxeHue u
npesnomienue ceera. Ontudeckoe nzodpaxenue. [Tpunmun depma.
Nntepdepeniius cBera. KorepeHTHOCT 1 MOHOXPOMAaTHYHOCTb.
Hudpakuus csera. [Ipunuun I'olirenca-dpenens. Meroa 300 @penens.
Hudpakuus OpayHrodepa Ha menn U AUPPaKIMOHHON pelIeTKe.
["onorpaduu. EcrecTBeHHBIN U MONSAPU30BaHHBIN CBET. 3ak0oH Matoca.
[Tonspu3zanus cBeTa Npu OTpakeHUU U MpenoMieHnd. 3akoH bprocrepa.
JBoiiHoe nydyenpenomiienre. HopmanbHas u aHOMalIbHAs TUCTIEPCHS.
da3zoBas u rpymnmnosas ckopoctu. opmyna Panes. Dnementst Oypoe -
ONTHKH.

Pasnen 7

KBaHnToBas ontuka

TennoBoe uznydenue Ten. 3akoH Kupxroda. 3akoHbl H3ITyueHUs
abcomoTHO uepHoro Tena. KmanroBas rumore3a u ¢opmyna Ilnanka.
KBantoBas ontuka. @otosdpdekr, onbsitel CrosneroBa. DOTOHBI
[aBnenne cBera. KopnycKyiaspHO-BOJHOBOW Jyanu3M JJis  CBETa.
Oddext Komnrona.

Pasznen 8

KBaHTOBas Mexanuka

Teopuss bopa. OmnbsiTel ®@panka u I'epna. KopmyckynspHo-




BOJIHOBOM Jyasiu3M Mukpouactull. l'mmore3a ne bpoinsa. daszosas u
rpynmnoBasi ckopoctu BoiiH Ae bpoinsa. Bonnosoit naket. Ctatuctuyeckoe
UCTOJKOBaHME BONH ne bpoiua. IlpuHnun  HeompezaeneHHOCTH
I'eitzenbepra. BoaHoBas ¢yHKIMs, €€ OCHOBHBIE cBoicTBa. Omeparopsl
¢du3nyeckux BeJMYMH. BpeMeHHoe U CTallMOHapHOE ypaBHEHHE
[IIpenuHrepa, KBaHTOBBIE COCTOSIHUA. KBaHTOBBIE ypaBHEHUS JBHKCHUS.
CBoboxnass yactuna. Yactuma B OECKOHEYHOW MOTCHIMAIBHOW sIME.
KBanrtoBbiii ocumiuiatop. HyneBas 5sHeprus, HyneBble KojeOaHUs.
ITpoxokaeHne YacTUllbl 4Yepe3 IMOTEHUMAIbHBIA Oappep. TyHHENbHBIN
addekr.

AToM BOJOpOIa B KBAaHTOBOM MexaHuke. KBaHTOBbIE YHncIa.
OpOuTaIbHBI MEXaHWYECKUH W MArHUTHBIH MOMEHTHI DJICKTPOHA B
atome. OpOuranbHoe rupomarHuTHoe oTHouieHue. OmnbiT IlltepHa u
I'epnaxa. CnuH anekrpoHa. [IpuHIMI TOXAECTBEHHOCTH MHUKPOYACTHILI.
®epmuonsl U 0030HBL. CHMMETpUS BOJHOBOW (YHKIIMH CHCTEMBI
onuHakoBbiX yactull. Ilpunnun Ilaymu. OObsicHeHHE NEepUOIUYECKON
cuctembl 1eMeHToB J[.M.MenneneeBa. DHEepreTHUECKH CIIEKTP aTOMOB
1 MoJieKyJL. [Ipupona XuMU4ecKou CB3H.

Paszmen 9

Craructuueckas pusnka

Craructuueckuit meton. ®a3zoBoe npoctpancTBo. Pacnpenenenue
['n66ca. CraTrcTHYEeCKOE UCTONKOBaHUE YHTpONUH. CBOOOIHAS SHEPTHSL.
CrartucTuyeckoe ONHUCaHUWE KBAHTOBOM CHUCTEMBI, pa3iiMyhe  MEXIy
KBaHTOBOMEXAHUYECKOU 51 CTaTUCTUYECKOMN BEPOSITHOCTSIMH.
Knaccuueckas ~ craructuka  MakcBemna-bonemana.  KBaHTOBBIE
cratuctukn Pepmu-/upaka n boze-OiiHmrelina. CpaBHEHHE pa3IMYHBIX
CTaTUCTHK.

Pactipenenenne  ®epmu-/{upaka 118 3IEKTPOHHOTO — Trasa.
OnexkTpoHbl B Kpuctaiiax. OHeprusi @depmu, BBIPOXKIECHHBIM U
HEBBIPOXKJICHHBIM  DJIEKTPOHHBIN ra3. OJIEKTPOHHAsI TEIUIOEMKOCTb.
TennoeMKoCTh KpHUCTAIMYECKOM pemeTkd. Kiaccuyeckas Teopwus,
teopus OniHTeHa u Jlebas. ®oHonbl. DOTOHHBINH ras.

4.3. TIpakTuyeckue (CeMHHAPCKHUE) 3aHITHUSI

Tembl IPaKTUUECKUX 3aHATUH U UX TPYJOEMKOCTb IIPUBEICHBI B Ta0UI1IE 4.
Tabnuua 4 — IIpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

No T Ne
| Tempt npakTuueckux sansuii | POPMBI IPAKTHUCCKUX 3aHATHIE PYAOCMKOCTb, | paznena
n/m (qac) UCIIUII-
ANCIT
JIUHBI
Cemectp 1
1 Kunematnka n nTmHaMHKa Pemenne 3amau 1 1
MaTepHaIbHON TOUKH
2 Kunemaruka u fuHaMuKa Pemrenue 3amau 1 1
abCOFOTHO TBEPJIOTO Tela
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3 Kunemartuka u nuHaMHuKa Pemenue 3amau 1 2
Kose0aHuit
4 MonekynspHo- Pemenue 3amau 1 3
KMHETUYecKasi TeOpUs
Cemectp 2
1 HanpsoxkenHocts u Pentenue 3amau 1 4
MTOTCHIIUAT
AIIEKTPOCTATUYECKOTO TTOJIS
2 JIB>xeHHE 3apsKEHHBIX Pemenue 3amau 1 4
YacTHll B
ANEKTPOCTATUYECKOM I0JIe
3 NHnayKkuust MAarHUTHOTO Pemenue 3amau 1 5
mioJist. CHITBI B MATHATHBIX
TOJISIX
4 HNuTtepdepenius, Pemenue 3amau 1 6
T pakIys, MoIspu3anus
Bcero: 8
4.4, JlaGopaTopHble 3aHATHA
Tembl 1a00paTOPHBIX 3aHATUN U UX TPYILOEMKOCTh MPUBEICHBI B TAOIUIIE 5.
Tabnuna 5 — JIabopaTtopHbIe 3aHATHS U UX TPYJIOEMKOCTb
Ne T
2 JTIOEMKOCTh
HanmMeHnoBaHue 1a00paTopHBIX paboT py. > | Nepaspena
n/m (1ac) JUCITATIIMHEI
Cemectp 1
1 Masarauk MakcBena 2 1
4 MaremaTrueckuii 1 000pOTHBIA MasiTHUKU 2 2
Cemectp 2
1 Ornpenenenue 31eKTPOEMKOCTH KOHAEHCAaTopa 2 4
2 OrnpeneneHre ropu30HTAIILHON COCTABIISIIOILEN 1 5
HaAMPsKEHHOCTH MarHUTHOTO TOJIS 3eMITu
3 Konbua Herorona 1 6
Cemectp 3
11 [IpoBepka 3aKOHOB TEMJIOBOTO U3JIY4YEHUS 2 7
14 Omnpenenenre NOTEHIMATIOB BO30YKIEHUS aTOMOB 2 8
15 Onpenenenne MUPUHBI 3aNIPEIIEHHON 30HbI 2 9
MOJIYIPOBOTHUKA
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Bcero:

10

4.5.

Y4eOHBIM MJIAHOM HE MPEAyCMOTPEHO

4.6.

Tabnua 6 Buasl caMocTosTENbHON pabOTHI M €€ TPYIOEMKOCTb

KypcoBoe npoektupoBanue (padora)

CamocTosiTesibHAasi padoTa CTY/I€eHTOB
Bunasl camocTosTenbHON paboThI U €€ TPYA0EMKOCTh PUBEICHBI B TabmuIe 6.

Bun camocTostensHON pabOTHI Bcero, uac | Cemectp 1, yac| Cemectp 2, yac| Cemectp 3, uac
1 2 3 4 )
CamocrosiTeJibHast padoTa, BCero 433 119 119 195
M3yYEHHE TEOPETUYECKOrO MaTepuaa 169 40 40 89
muctumiaabl (TO)
IMoarororka k Tekymemy koHTpoito (TK) 165 40 40 85
KOHTPOJIbHBIE PaboThl 3a04HKHKOB (KP3) 99 39 39 21

5. IlepeyeHb y4eOHO-MeTOAUYECKOTO 00ecTiedeH s IJIsl CAMOCTOSTEIbHOM

padoThl 00y4AKOIIMXCSH MO JUCHUIINHE (MOTYJII0);

Y4eOHO-MEeTOINYEeCKHE MaTepHallbl ISl CAMOCTOSITENIFHONW PadOThl CTY/IEHTOB YKa3aHbI B ILII.

8-10.

6. IlepeyeHb OCHOBHOI U JONMOJHUTEIbHOM JIUTEPATYPbI

6.1.
[lepeueHb OCHOBHOM JIUTEpaTyphl IPUBEIEH B TaOIUIE 7.

Tabnuua 7 — [lepeyeHb OCHOBHOM JINTEPATYpPhI

OcHoBHasi iMTEpaTypa

Mudp bubnuorpaduueckas ccouika / URL ampec KonnuecTBo 3K3eMILISIPOB B
oubnanoreke
(KpoMe 3JIEeKTPOHHBIX
HK3EMIUISIPOB)

[53(075)] CagenbeB U.B. Kypc o0mieii ¢pusuku: YueoHoe mocooue B | ®O(4), [C(94), T'CU3(1)
3 1.2014. T.1. Mexanuka. MonekynsipHas pusmka

[53(075)] CagenneB U.B. Kypc obmieit pusuku: Yuednoe mocodue 8 | ®O(4), 'C(94), 'CU3(1)
3 1.2014. T.2. DneKTpUUECTBO U MarHeTU3M. BOJIHBI.
OnTuka.

[53(075)] CagenweB U.B. Kypc o6mieit pusuku: Yuednoe mocodue 8 | ®O(4), 'C(91), 'CU3(1)
3 1. 2014. T.3. KBanToBas ontuka. AToMHas (pU3HKa.
®usnka TBeproro tena. duznka aTOMHOTO sApa U
AJIEMEHTAPHBIX YaCTHUI]
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[53(075) CagenbeB U.B. Kypc ¢pusuku: YueoHOe mocodue B 3.T. dO(2), I'C(98)

Cl12 T.2. DnextpudectBo. Konebanus u BonHbl. BonHoBas

ontuka. 2008

[531 B83] Wponos U.E. Mexanuka: OcHOBHbBIE 3aKOHBI. M.: ®us- I'C(133), F'CY3(1), ITI'(6)

mariur, 2015

[53(075) Tpodumona T.U. Kypc ¢usuku. 2007,

®O(3), TC(27

T76]
6.2. JlonoJIHUTE/IbHASA JIUTEpaTypa
IlepeuyeHb ONOIHUTENBHOM IUTEPATYpBl IPUBEEH B TabmuLe 8.
Tabnuua 8 — [lepevyenb JONOTHUTEIBHON TUTEPATYPHI
Hludp bubnuorpaduyeckas ccoiika/ URL | KonnyecTBo 3x3eMILIsIpoB B OMOIHOTEKE
azapec (KpoMe 3JIEKTPOHHBIX SK3EMILISIPOB)
53(075) T76] Tpodumona T.U. Kypc dpuzukn. I'C(35), KJI(5) T'C(134), I1I'(8)
2003
[531 B83] Uponos U.E. Mexanuka: I'C43(1), CO(1), ®O(4) ®O(2), I'C(66),
OcHoBHbI€ 3aK0HBL. M.: ®us-
matiuT, 2015
[ 537(075) U83] Hponos N.E. Dnexrpomarnerusm. | CO(1), IIT'(18)
OcHoBHbl€ 3aK0HBL. 2015
534.2(075) 1U83] Hponos U.E. BorHoBsie DO(63), I'C(14), IIT'(8)

npouecchl. OCHOBHBIE 3aKOHBL. M.:
®duz-matiaut, 2015

530.145(075) 183

Hponos U.E. Kantoas ¢usuka.
OcuoBHbI€e 3aK0HEL 2015

I'C(66), IIT(16)

[531 B83]

Hponos N.E. Puznka
MakpocucTeM. OCHOBHBIE 3aKOHBI.
2015,

®0(3), ['C(138), TIT(30),

/. IlepeyeHb pecypcoB MHGOPMAIMOHHO-TEJIEKOMMYHUKANMOHHOM CeTH

HMHTEPHET, Heo0X0AMMBIX /J1J151 0CBOEHUS AMCHUILIMHbI
[Tepeuens pecypcoB uHpOpMaIoHHO-TenekoMmyHuKannoHHoi cetn MHTEPHET, Heo6xomuMeix

AJI1 OCBOCHU A OUCHUIIMHBI IIPUBCACH B Ta6J'II/II_IC 9.

Tabmuua 9 — Ilepeuens pecypcoB uHpopmanroHHO-TenekoMMmyHukannonnoit cetn MHTEPHET,
HEOOXOUMBIX JIJIs1 OCBOEHUS TUCIUTUIMHBI

URL anpec HanmenoBanue
(http://lib.aanet.ru/) bubmuorexa I'YAIT
http://Ims.guap.ru ®dwusuka 1
http://Ims.guap.ru ®dwusuka 2
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http://lms.guap.ru | Dusuxa 3

8. IlepeueHb HHGOPMALMOHHBIX TEXHOJIOTHIi, UCTIOJIb3yeMBbIX NPH

OCYIIECTBJIEHMH 00Pa30BaTEJIbHOI0 MPOLECCA MO0 TUCIHUIIINHE
8.1. IlepeyeHb MPOrpaMMHOIo oGecreyeHust
[lepedeHp UCTIONB3yeMOT0 IPOrPAMMHOTO oOecriedeHus npejcrasieH B Tadumie 10.

Tabmuma 10 — [1epedenp mporpaMMHOTO oOecTieYeHUS

Ne i/t HauMmenoBanue

He npenycmorpeno

8.2. Ilepeyenb HHGOPMAIHOHHO-CIIPABOYHBIX CHCTEM
[TepeueHs UCTIONB3YyEMBIX HH(POPMAIIMOHHO-CITPABOYHBIX CHCTEM IpeICTaBiIeH B Tadmuie 11.
Ta6mmuma 11 — [lepeyenp nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne /i HanmeHnoBaHue

He npenycmorpeno

9. MarepuajibHO-TeXHUYECKANA 0a3a, He00OX0AUMAas IJIsl OCYIeCTBJIEHMSI

06pa3OBaTean0ro nmpomecca 1mo IMCumIlJInHe
CocraB MaTepuaIbHO-TEXHUYECKOW 0a3bl MpejcTaBieH B Tabnuie 12.

Tabmuma 12 — CoctaB MaTepraibHO-TEXHIUYECKOH 0a3bl

Howmep aynuropuu
Ne n/nt HaumeHoBaHMe cOCTaBHON YacTH MaTepUaIbHO-TEXHUYECKOH 0a3bl (pu
HEOOXOIMMOCTH )

1 JlekMOHHAst ay IUTOPUS

2 CrneunanusupoBanHas jgadopatopust «MexaHuKa» 31-04

3 CrneunanusupoBaHHas 1abopaTopusi «JIEKTPOMarHeTu3M 32-04

4 CriennanusupoBaHHas jgabopatopus «ONTHKa» 32-06

5 CrenmanusupoBaHHas taboparopus «KsanroBass Puznkar» 32-03, 32-05

10. ®oH O1IEHOYHBIX CPECTB /IJIs MPOBeIeHUs MPOMEKYTOUHOI aTTeCTALIMU

06y‘-laIOHII’IXCﬂ o AMCIHMIIJINHE
10.1. CocraB ¢oHIa OLIEHOUHBIX CPEJICTB MpUBEAEH B Tabuume 13
Tabmuua 13 - CocraB ¢oHa OLIEHOUHBIX CPEICTB IS IPOMEXYTOUHOM aTTecTallu

Bun npomekyTo4HOM aTTecTanuu IIpuMepHBIii IepeYeHb OLICHOYHBIX
CPEICTB

DK3aMeH Cnucox BOIIPOCOB K 9K3aMCHY

10.2. TlepeueHb KOMIETEHIMH, OTHOCSIIUXCSA K IUCIMIUIMHE, W ATanbl UX (OPMHUPOBAHHS B
MIPOIIECCE OCBOEHUS 00pa30BaTEIHLHOM MPOTPaMMBI TIPUBEICHBI B Ta0wuIe 14.

Tabmuua 14 — IlepeueHb KOMIIETEHIMH C yKa3aHMEM JTarnoB UX (OpMUpOBaHHS B Mpolecce
0CBOEHUs 00pa30BaTeNbHOMN MPOrpaMMbl

Oranbl GOPMUPOBAHKS KOMIIETEHITUN 10
Howmep cemectpa
JTMCLUIUIMHAM/TIPAaKTUKaM B riporecce ocBoenus OI1

OIIK-1 «crmocoOHOCTh MPEACTaBIATh AJCKBAaTHYI0 COBPEMEHHOMY YpPOBHIO 3HaHUI Hay4HYIO
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KapTUHY MHUpa Ha OCHOBC 3HAaHHUA OCHOBHBIX HOHO)KCHHﬁ, 3dKOHOB 1 MCTOAOB €CTCCTBCHHLIX HAYK

U MaTEMAaTUKU

1 MaremaTtuka. MateMaTHUYECKHI aHAJINA3

1 dusnka

1 MaremaTrka. AHaJIMTHYECKAsi TEOMETPUs U JIMHEeWHas anredpa

2 du3uka

2 Maremaruka. MaTeMaTHueCcKUi aHaIn3

2 Xumus

3 Marematuka. Teopus BepoATHOCTEH HM  MareMaTHyecKas
CTaTUCTHUKA

3 du3uka

4 Maremaruka. Teopus BepoOATHOCTEH M MarTeMaTH4yecKas

CTaTUCTHKA

OIIK-2 «crmocoOHOCTE BBISBIIATE CCTCCTBCHHO-HAYUHYIO CYHIHOCTbH HpO6JICM, BO3HHKAOIIIKUX B
Xoae HpO(i)eCCI/IOHaJIbHOI‘/'I ACATCIIbHOCTH, IIPUBJICKATD JIs1 UX PCIICHUA COOTBCTCTBYIOH_[Hﬁ (1)I/ISI/IKO'

MaTeMaTH4YeCKUI arrapar»

1 Maremarnka. MateMaTHYSCKHl aHATIN3

1 Maremaruka. AHaIUTHUYECKasi TEOMETPUsI U JIMHEWHas anredpa

1 dusuka

2 Maremaruka. MaTeMaTHueCKUi aHau3

2 ®du3uka

3 Maremaruka. Teopus BepoATHOCTEHW M MareMaTHyecKas
CTaTHCTHKA

3 dusuka

4 Marematuka. Teopus BepoATHOCTEH M MaTeMaTHyecKas

CTaTUCTHUKA

10.3. B kauecTBe KpUTEpUEB OLICHKH YPOBHS CHOPMHPOBAHHOCTU (OCBOEHUS) y OOy4aroImuxcs
KOMIETEHIIMH MPUMEHSETCs 1IKaja MOAYJIbHO—PEUTUHIOBOM CHCTEMBbl YHHBepcuTeTa. B Tabnuie
15 mnpeacraBnena 100—6amnbHas u  4-0ajuibHas IIKabl IS ONEHKH CQOPMHUPOBAHHOCTU

KOMITETECHIIMH.
Tabmuua 15 —Kpurepuu onieHKH YpoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIU I
O1nieHKa KOMIIETEHIIMU
100- .
4-GanbHast XapaxtepucTuka chopMUPOBAHHBIX KOMIIETEHINI
OanbHas
kaa TIKasa
- oOyuarouuiics TJyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHai;
- YBEpEHHO, JIOTHYHO, TTOCIEIOBATEIHHO U TPAMOTHO €T0 H3JIaraeT;
- ONMpasich Ha 3HAHUS OCHOBHOW W JOTOJHHUTEIBHOW JMTEPaTypHI,
85<K<100 (OTIITHOY | oo NPUBS3BIBAET YCBOCHHBIE HAyYHBIE MOJIOKEHHS C MPAKTHYECKOM
(GAITCHOY | estTenbHOCTDIO HaIpaBJICHHUS;
- yMeno0 00OCHOBBIBAET U ApTYMEHTHPYET BBIJIBUTAEMBIE UM UICH;
- JeJaeT BEIBOJBI U 0000IIECHH;
- cBOOOJIHO BJIaJICET CUCTEMOM CIIEIMATN3UPOBAHHbBIX TOHSATHIH.
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(XOPOLIO»
(Ga4TCHO»

- o0yyaronuiics TBepI0 YCBOMJ IPOTrpaMMHBIN MaTepuall, TPaMOTHO U
[0 CYLIECTBY U3JaraeT €ro, ONWUpasiCb Ha 3HAaHUA OCHOBHOMU
JIUTEPATYPHI;

- HE JIOIIYCKAET CYIIECTBEHHBIX HETOUYHOCTEH;

- YBA3BIBACT YCBOCHHBIE 3HAHMS C IIPAKTUYECKOM JEATEIBHOCTHIO
HaIlpaBJICHNU,

- apryMEHTHPYET Hay4HBIC ITOJIOXKCHMUS,

- JeJaeT BEIBOIBI U 0000IIEHH;

- BJIAJICET CUCTEMOM CIELUAIN3UPOBAHHBIX IIOHATHH.

55 <K< 69

«YIIOBJICTBOPU
TEJILHOY
«3aYTCHO»

- oOyyaromuiicss yCBOWJI TOJIbKO OCHOBHOM IPOTrpaMMHBIN MaTepual,
[0 CYIIECTBY M3Jaraer €ro, ONUpasCh Ha 3HAHUA TOJBKO OCHOBHOM
JIUTEpaTyphl;

- JIOMYCKAaeT HECYIIECTBCHHBIE OMIMOKN U HETOYHOCTH;

- HWCIBITHIBAET 3aTPYJHECHUS B IPAKTUYECKOM IPUMEHEHUU 3HAHUUI
HaIlpaBJICHNUS,

- cnabo apryMeHTUpYeT Hay4YHbIE MOJI0KEHUS;

- 3aTpyaHsAETCs B (POPMYIIMPOBAHHUH BBIBOJIOB U O0OOIICHMIA;

- YACTUYHO BJIAJCET CUCTEMON CIEUUAIU3UPOBAHHBIX ITOHATHIA.

«HEYJIOBIIETBO
PUTEBHO»
«HE 3a4TEHO»

- oO0ydJaromuicsi He YCBOWI 3HAYUTEIBHOW YacTH MPOTPaAMMHOTO
Marepuana;

- JIONyCKaeT CYIIECTBEHHbIE OMMOKA ¥  HETOYHOCTH
paccMOTpeHHH PpooIeM B KOHKPETHOM HalpaBJICHUH,

- UCTIBITHIBAET TPYIXHOCTH B IPAKTHYECKOM ITPUMEHEHUH 3HAHUH;
- HE MOKET apryMEHTHPOBATh HAyYHBIC TIOJIOKEHHS;

- He (hOpMYJIMPYET BbIBOJIOB U 000OIICHU.

Ipu

10.4. TumoBble KOHTPOJIBHBIC 3aJJaHUS WA UHBIE MATEPUAIIbI:
1. Bompocs! (3agaun) i 5k3aMena (tadmma 16)

Tab6muia 16 — Borpocs! (3agaun) 115 2K3aMeHa

Ne i/m [Tepeuyens BonmpocoB (3a1a4) 115 IK3aMeHa
Cemectp 1
1 OcHoBHbIE KHHEMaTH4eckue noHATHs. Kunemarnka marepuanbHoit Touku. CKOpPOCTh U
YCKOPEHHE MaTEpUAIbHON TOUKHU
2 Y ckopeHue npu II0CKOM KPUBOJIMHEHHOM JIBUKEHUN
3 Kunemarnka abcosltoTHO TBEpOTO Tena
4 CBsI3b TMHEWHBIX U YIJIOBBIX BEJTUUYNH
5 O06006111eHHbIE KOOPIUHATHI U CTETIEHU CBOOOIBI
6 OcHoBHas 3a/1a4a KWHEMATUKH I MAaTePHATIBHON TOUKH
7 3akoHbl HproTOHA
8 3akoHbl Kenepa n 3aKk0H BCEMUPHOTO TATOTEHUS
9 [IpuHnMn nerepMuHU3Ma
10 3aKOH COXpaHEHMsI UMITYJIbCA
11 Teopema o 1BM)KEHUU LIEHTpa Macc
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12 ['paBUTAIIMOHHAS ¥ UHEPTHAS MACChI

13 MOMEHT CHJIBI © MOMEHT UMITyJIbCa. Y paBHEHHE MOMEHTOB

14 3aKOH COXpaHEHHs] MOMEHTa UMITYJIbCa

15 CekTopualiibHast CKOPOCTh

16 PaboTa, MOIITHOCT ¥ KHHETUYECKAsT SHEPTHS

17 [ToTenunanbHble U HEMOTEHIMAILHBIE CUIIBI

18 [ToTenunanbHas 3HEPTUs, 3aKOH COXPAHEHUS MEXaHUYECKOM SHEPrun

19 MoOMEHT uHepIHuu

20 Teopema IlIteiinepa

21 MowmeHT umiyabsca abCoIIOTHO TBEPJIOTO TEa

22 Kunernueckas sueprust ATT. Pabora u momuocTs Bpamienust ATT

23 [Tpunnun otHOCUTENbHOCTH ["anumnes

24 OkcnepuMeHTanbHble npeanocsbuiku CTO

25 [Toctynate! DitHIuTelHA, TpeoOpa3oBanus Jlopenna

26 CrnenctBus u3 npeodpazobanus Jlopenna. 3akoH cnoxxenus ckopocteit B CTO
27 WurepBan

28 PengTuBucTckast [MHaAMUKa

29 WHBapuaHThl TEOPHH OTHOCUTEIBHOCTH. [IpHHIIMIT SKBHBAJICHTHOCTH

30 HewneprnmansHbIe CUCTEMBI OTCYETA

31 JuddepennunanbHoe ypaBHEHHE KoeOaHUN PYKUHHOTO MasTHUKA, €T0 PElIeHne
32 BekTopnas nuarpamma

33 DOHeprust rapMOHUYECKUX KoJeOaHMi

34 YcnoBusi BOSHUKHOBEHUS KOJIeOaHUH

35 OU3NYECKUI U MAaTEMaTUYECKUI MasTHUKHI

36 3aryxaromue KoseOaHus

37 Breinyxxaennsie kosnebanus. Pezonanc

38 Crnosxenue xonebaHuii OTHOTO HAMPaBIEHUS C OJMHAKOBBIMU YaCTOTaAMHU
39 CrnosxeHue B3aMMHO MEPIEHIUKYISIPHBIX KOIeOaHu
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40 Bomnbsl. OCHOBHBIE HOHATHS

41 YpaBHeHHe Oeryiieil BOJHBI

42 BonnoBoe ypaBHeHnue. CKOpOCTb BOJHBI B YIIPYTO# cpejie

43 DHeprusi BOJIHbBI

44 HNHTEHCUBHOCTD BOJIHBI

45 Dddekt Jomnepa

46 Hudpakuus BosH. [Ipuniun ['roiirenca

47 WuTepdepeHys BOIH OT IBYX HCTOYHUKOB

48 Crostare BOJIHBI

49 Jucnepcus, rpynnoBasi CKOpocTb BOJIH

50 Nneanbubiil ra3. [aBieHUE Ha CTEHKY cOCy/a.

51 [TapameTpsl cocTosiHUSI, TEMIIEpaTypa. Y paBHEHUE COCTOSHUSA, (DYHKITUS
COCTOSIHUSI

o1 BHyTpeHHsIs 2Heprus HAeaIbHOIO ra3

53 PaGota nneanbHOro ra3a B pa3iMuHbIX TEPMOJTUHAMUYECKUX MPOIIeCccax.

54 ITepBoe Hayan0 TEPMOAMHAMUKH.

55 AnrabaTuyeckuil mporecc.

56 [uxn Kapno

57 PaGora TenioBoro aBurarens

58 OOpaTUMOCTh TEPMOAMHAMUYECKUX MPOIECCOB, TeOpeMbl KapHo

59 HepagsenctBo Knay3uyca. Durponus

60 DHTpONHSI U BEPOSATHOCTh

61 bapometpuueckas hopmyna. Pacnipenenenne bonsimana

Cemectp 2

1 Hanpsok€HHOCTh 21eKkTprdeckoro noJjst. [IpuHIun cyneprno3uium

) [Morennman snekrpuyeckoro noist. [punnun cyneprnosunun. Teopema o MUPKYISIUN
BekTopa E

3 ITorox BekTopa E. Teopema I'aycca nins Bektopa E

4 CuItoBbI€ JIMHUH U SKBUIIOTCHIIUATBHBIE TOBEPXHOCTH




CanenctBus u3 TeopeMsl ['aycca

6 Hanpsx€HHOCTD ¥ IOTEHIMAIT AIIEKTPUYECKOT0 IO

7 DNEeKTPUYECKUM TUIOIb BO BHEIIIHEM T10JIE

8 [IpoBOAHMKY B 3JIEKTPUUECKOM TOJIE

9 Husnexktpuku. Bektop snexkrpuueckoi nuaykuuu. Teopema ["aycca miig Bektopa D
10 ['pannunskie ycnoBus 11 BektopoB D u E

11 OnekrpoémkocTh. KoHmeHcaTopbl

12 [TapannensHoe U MOCIIEA0BATEIFHOE COSAMHEHUE KOHICHCATOPOB

13 DHeprus EeKTPUYECKOTO MOoJIs

14 OnexTpuueckuil Tok. [lmoTHOCTH TOKa

15 3akonsl OMa B 0OBIKHOBEHHOH U UG depeHInaIbHON popMax

16 3akon Oma 1J1d 3aMKHYTOH 1Llenu

17 3akonsl Jxoynsa — Jlenna B 00bIKkHOBEHHOH 1 T depeHIansHoi popmax.
18 MarautHas UHIYKIHS

19 3akoH buo — CaBapa — Jlanuiaca

20 MarauTtHas HUHAYKLHS IPSIMOTO IIPOBOJA C TOKOM

21 B3anmoaeiicTBre NpOBOJHUKOB C TOKaMHU

22 JIMnonbHbI MATHUTHBI MOMEHT. MAarHUTHOE MOJIE€ KOHTYpPa C TOKOM

23 MarHuTHast MHAYKIHS IBHOKYIIErocs 3apsaa. BzanMoneicTBre ABIKYIMXCS 3apsIOB
24 JIBu>keHHe 3apsSKEHHBIX YaCTHUIl B MArHUTHOM TIOJIE

25 Teopema o nupkymnsuuu Bektopa B

26 MarnuTtHas UHAYKIHS TOPOHUIA U COJICHOU A

27 Mexannueckas paboTa B MarHUITHOM T10JI€

28 Maruutssiii notok. Teopema 'aycca st Bektopa B

29 MarauTHbIH IUI0JIb B MAaTHUTHOM II0JIE

30 Marnetuku. Teopema o UpKyIsIul Bekropa H

31 SIBnenue peppomarneTuzma

32 DneKTpoMarHuTHast MHIYKIUS
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33 Camounaykuus. Bzanmaast HHIyKITUS

34 OHeprus MarHUTHOTO MOJIS

35 BuxpeBoe anekTprueckoe mose

36 Toxk cMmerenus

37 VYpaBuenuss MakcBesna

38 BonHoBoe ypaBHeHHE 371€KTPOMAarHUTHOTO MO

39 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH

40 3aKOHBI IPEJIOMIICHHUS 1 OTPAKEHUS CBETA

41 KorepenTtHocTth cBeTa

42 WuTepdepenys cBeta OT IByX HCTOUHUKOB

43 Hudpaxius. [Ipunanun [roiirenca — @penens

44 3oubl Openens. Judpakuusa Opaynrodepa Ha menu

45 Jlucniepcust cBera

46 JudpakuronHas pemeTka

47 [Tonspu3anus cera

48 Crenens nomsipuzanuu. 3akoH Manroca

Cemectp 3

1 TennmoBoe n3nyyeHne
2 3aKOHbI U3Ty4EeHUs aOCOIOTHO YEPHOTO Tela
3 ®opwmyina Penes — J[xxunca. Pacnipenenenue [1nanka
4 dorodrddext
5 Topmo3HOE PEHTI€HOBCKOE U3ITydYeHHUE
6 ®oronsl. KopryckynsipHO — BOTHOBOM JAyanu3M JIJsl CBETa
7 Dddext Komnrona. Dmnupruyeckue 3aKOHOMEPHOCTH B CIIEKTPax aToMa BOJOPOAa
8 Monens aroma o ToMricony
9 Mopens atroma o Pezepdopay. Ilocrynarsr bopa
10 Teopus bopa — 3ommepdensaa
11 Bounst [e bporins
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12 BonnoBas ¢pyHKIms

13 Vpasuenue llpénunrepa

14 CooTtHotieHue Heonpeaenénuoctelt ['eitzendepra

15 MukpouacTuiia B OAHOMEPHON MOTEHIIUAIBHOM sIME C 00-MU CTEHKaMH
16 MukpouacTuiia B TpEXMEPHOM HEPOHUIIAEMOM MOTEHLUATBHOM SIIIHKE
17 CTOJIKHOBEHHE MUKPOUYACTHIIBI C TOTEHIIHAIBHBIM OapbepoM
18 MukpoyacTuIia B HEIPOHHUIIAEMOU cdepe

19 I"apMmoHHMYEeCKH OCHMIUIATOP B KBAHTOBOM MEXaHUKE

20 KBanToBBIi1 poTaTop

21 ATOM BOZOpO/Ia B KBAaHTOBOM MexaHuke. CiinH

22 ToX1eCTBEHHOCTh KBaHTOBBIX YacTull. [Ipuniun [aynu

23 3anojHeHre AIEKTPOHHBIX 00osiouek. Tabnuia Menaeneea
24 XapaKkTepucTUYeCKue PEHTI€HOBCKHE CIIETPhI

25 OHeprus cBA3U B MOJIEKYJIE

26 Pacnipenenenune ®epmu - Jlupaka

27 Pacnipenenenue boze - Diinmireiina

28 DHepreTudecKue 30HbI B KpUCTaIax

29 [TpoBOIUMOCTBH MOTYTIPOBOAHUKOB

30 CrioHTaHHBIE U BBIHYKJICHHBIE ITEPEXO0IbI

31 [Tpuniun paboTsl nazepa

32 Knaccuueckas teopus teruioeMkocTtH [lrononra u [ltu

33 KBaHTOBast TeOpHsI TEINIOEMKOCTH DUHIITEHHA

34 KBanroBas Teopus Temoemkoctu JleGas

35 KoHTakTHBIC SIBICHUS

2. Boripocs! (3a1aun) uist 3adera / quddepeHnmpoBanHoro 3adera (Tadbmuma 17)

Ta6muma 17 — Boripocs! (3amaun) mist 3aueta / audd. 3adera

Ne /1t

[lepeuens BonpocoB (3a7a4) ams 3a4dera / AuddepeHInpoBaHHOIO 3a4eTa
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VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

3. Tembl M 3amaHue UIsl BBIIOJHEHUS KYypCOBOW paOOThI / BBIMNOJIHEHHS KYpPCOBOTO MPOEKTa
(Tabmuna 18)

Tabmuma 18 — IlpumepHbIii mepedeHb TEM Ui BBITIOJHEHHS KYypCOBOW paOOThI / BBIMOJHEHUS

KYpCOBOT'O IPOEKTa

No 11/ [TpuMepHBIii IepedeHb TeM ISl BBITOTHEHHS KYPCOBOU PaOOTHI / BBITOTHEHHS
o/
KypPCOBOT'O IIPOEKTA

VY4eOHBIM MJIaHOM HE IPESYCMOTPEHO

4. Borpocs! J1st POBEACHHS IPOMEKYTOUHOM aTTECTAIlMH MIPH TeCTHpOoBaHuu (Tabduma 19)

Tabmuna 19 — [IpuMepHBIi IepeYeHb BOIPOCOB JJIsSI TECTOB

Ne /i IIpuMepHBIii IepeYeHpb BOIIPOCOB ISl TECTOB

Y4eOHbIM MJIAHOM HE IPESYyCMOTPEHO

5. KoHTpoOIbHBIE U MPAaKTHYECKUE 3a0auH / 3adaHus 1Mo auciuiuinae (tabmuna 20)
Tabmuna 20 — [TpuMepHbIH IepeYeHb KOHTPOJIbHBIX U MPAKTUYCCKUX 3a/1a4 / 3a1aHuil

Ne /i [TpumepHBIii TepedeHb KOHTPOJIBHBIX U MPAKTHYECKUX 3aj1a4 / 3a1aHui

V4eOHBIM IJIAaHOM HE mpeaAyCMOTPCHO

10.5. Meronuveckne MaTepHallbl, ONPEACISAIONINE IMPOIEAYPhl OICHUBAHUS 3HAHWH, yMEHUH,
HaBBIKOB U / WJIM OIBITA AEATENbHOCTH, XapaKTEPU3YIOLINX 3Tanbl (OPMUPOBAHUS KOMIIETEHIINH,
conepsxkarcs B [Tonoxxennsax «O TekylieM KOHTPOJIE YCIEBAEMOCTH U IIPOMEKYTOUHOHN aTTeCTalluu
cryaenToB I'YAII, oOyuarommxcsi 1Mo mporpamMmbl Bbiciiero otpasoBaHus» U «O MOIyJIbHO-
PEUTHHTOBOM crucTEME OLIEHKH KauecTBa yueOHOM paboThl cTyneHToB B ['Y All».

11. MeToauueckue yKazanus JJis1 00y4AOIIMXCS 110 OCBOCHUIO IUCIUILINHBI

Llenpl0 MUCHUTIUTAHBI SBISICTCS TIOJYYE€HUE CTYJCHTaMU HEOOXOAMMBIX 3HAHWH, YMEHUH U
HaBBIKOB B O0JIaCTH aHalM3a MEXaHM3MOB BO3JCHCTBUS ONAcCHOCTEH Ha 4YeJOBEKa, XapakTepa
B3aWMOJICHCTBHS OpraHW3Ma YEJIOBEKA C OMACHOCTSIMH Cpelbl OOMTaHHUS B CBS3H C BOIPOCAMH,
CBSI3aHHBIMU C MTpobseMaMu o01Iel GU3UKH.

MeTtoauyeckue ykazaHusi Aj1s 00y4ar0IIUXCs M0 0CBOCHUIO JIeKIIMOHHOI0 MaTepuaJjia

OCHOBHOE Ha3HA4YEHHE JIEKIMOHHOIO MaTepuajla — JIOTMYECKH CTPOMHOE, CHCTEMHOE,
riryOoKoe M SICHOE M3JIoKeHHe yyeOHoro marepuana. HazHaueHne COBpEMEHHOM JIEKIIMK B paMKax
JUCIUIUINHBI HE B TOM, 4YTOOBI MOJY4YUTh BCIO HMHQOpPMAIMIO IO TeME, a B OCBOCHHUHU
(byHaaMEHTATBHBIX MPOOIEM AUCIUILIUHBI, METOA0B HAyYHOTO MMO3HAHMS, HOBEHIIINX JTOCTHKEHUH
HayyHOM MblciM. B yueOHOM  mporecce  JIeKIMsST — BBINOJHSET  METOAOJOTHYECKYIO,
OpraHu3alMOHHYI0 M HMH(OpManuoHHyl0 (YHKIMH. JIeKnus pacKpblBaeT MOHATUHHBIN ammapar
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KOHKPETHOH 0O0JacTu 3HaHUs, €€ NpoOJieMbl, JAET LEJNbHOE IPEICTaBIEHUE O TUCLHIUIMHE,
IIOKa3bIBACT B3aUMOCBS3b C APYTMMU AUCLUIUIMHAMM.

[TnanupyeMbl pe3yabTaThl IPU OCBOEHUH 00yYaroUIMMcs JIEKIIMOHHOTO MaTepuana;

— IOJIy4EHUE COBPEMEHHBIX, LEJOCTHBIX, B3aMMOCBSA3aHHBIX 3HAHWM, YPOBEHb KOTOPBIX
OIIPENEIACTCS LEIEBOM YCTAaHOBKOM K KayK10M KOHKPETHOU TEME;

— TOJIy4€HHE OIbITa TBOPYECKOM pabOThl COBMECTHO C IPENOJaBaTEIIEM;

— pa3BuTHE  NPO(PECCHOHANBHO—JENIOBBIX  KauecTB, JIIOOBM K  INpeaMeTy U
CaMOCTOATEIBHOIO TBOPYECKOT O MBIIIIJICHUS.

— MOsIBJIEHHE HEOOXOAMMOro UHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSTENIbHON pabOThI;

— TIOJy4Y€HHE 3HAaHUH O COBPEMEHHOM YPOBHE PAa3BUTHUS HAyKH M TEXHUKU M O IIPOrHO3E
UX Pa3BUTHA Ha OnmKaiime rojsl;

— HayyuTCcsd METOAMYECKH oO0pabarbiBaTh Marepuai (BBIACIATH TIJIABHBIE MBICIH U
MOJIOKEHUS, IPUXOJAUTH K KOHKPETHBIM BBIBOJIaM, ITOBTOPATH MX B PA3IHYHBIX (POPMYIUPOBKAX);

— IOJIy4eHHE TOYHOI'O IOHUMAHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JIeKuMOHHBI ~ MaTepual  MOXET  COINPOBOXKAATBCA  JEMOHCTpaUued  ClalIoB U
UCIOJIb30BAaHUEM pa3JaTOYHOro0 MaTepuana MpU IPOBEJEHUM KOPOTKHMX JUCKyCCHM 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMATHK 10 JUCLUIUIMHE.

Metoauyeckue yKa3aHMs A8 OOYYAalOIIMXCH 110 TMPOXOKACHHUIO NPAKTHYECCKHX

3aHATHH

[IpakTuyeckoe 3aHSATHE SBISETCS OJHOM M3 OCHOBHBIX ()OpPM OpraHU3alMH Y4eOHOTO
Ipolecca, 3aKI0Yaroniascs B BBIIOJIHEHUM OOYYaroIIMMMCS I0J PYKOBOJICTBOM IIpernojaBaTess
KOMIUIEKCAa Y4YeOHBIX 3aJaHWii C IIeNbI0 YCBOSHHS HAYYHO-TEOPETHYECKUX OCHOB Yy4eOHOU
JUCLIUILIMHBL, TPUOOPETEHUS] YMEHUN U HABBIKOB, OIbITAa TBOPUECKOH EATEIbLHOCTH.

Ilesnpl0 MPAaKTUYECKOTO 3aHATUS JUIsl 00ydarolerocsl sBJSeTCs NPUBUTHE OOydyaroIeMcs
YMEHMU U HAaBBIKOB MPAKTUYECKOM NEATENBHOCTH 110 U3y4aeMOU JUCLUIUINHE.

[Inanupyemble pe3yabTaThl IPH OCBOEHUH 00yUarOIIeMcsl IPAKTUYECKUX 3aHITH:

— 3aKperuvleHue, yriyOJieHHWe, paclIMpeHue U JeTalu3alus 3HaHUM [pu  pelIeHUH
KOHKPETHBIX 33/1a4;

— pa3BUTHE  TO3HABATENbHBIX  CIIOCOOHOCTEW,  CaMOCTOSATEIBHOCTH  MBILIUICHUS,
TBOPYECKOIN aKTUBHOCTH;

— OBJAJCHME HOBBIMM METOJaMM M METOJMKAMU M3y4YeHUs KOHKPETHOW y4yeOHOMH
JUCLIUIINHBL,

— BBIpaOOTKAa CHOCOOHOCTH JIOTMYECKOI'O OCMBICIEHUSl TOJIYYEHHBIX 3HAHMHA s
BBITIOJTHEHMS 3aJIaHAI;

— olecnieueHHe palMOHAIBHOIO COYETAaHUS KOJUIEKTUBHOM M WHAMBHUIYyalbHOH (opm
o0OyueHusl.

DyHKINN MPAKTUYECKUX 3aHATUH:

— TO3HaBaTeJbHas,

—  pa3BUBaroOIIas;

—  BOCIHTATEJIbHAS.

[To xapakTepy BBIIONHSEMBIX OOYYAIOUIUMCS 3aJaHU M0 MPAKTUYECKUM 3aHATHSIM
MOIpa3eNstoTCs Ha:

—  O3HAaKOMHTEIbHBIC, TIPOBOJUMBIE C IENbI0 3aKPETUICHUSI M KOHKPETU3allU U3YUYEHHOTO
TEOPETUYECKOr0 MaTepuarna;

—  aQHAIUTUYECKHE, CTaBSIINE CBOCH IIENBI0 MOJTYYCHHE HOBOM HH(pOpPMAIMH Ha OCHOBE
(dbopMa30BaHHBIX METOJIOB;

— TBOpYECKHE, CBSI3aHHBIE C TMOJYYCHHEM HOBOM WH(OpMAaNHUH MyTeM CaMOCTOSATEIHHO
BBIOpaHHBIX MOJXO0B K PEIICHHUIO 3a]1a4.
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@opMbl OpraHu3alMM TMPAKTHUYECKUX 3aHATUH OIpPENeNAIoTCS B  COOTBETCTBUU CO
cneuu(uYecKuMU OCOOCHHOCTAMHU Y4E€OHOM MTUCHMIUIMHBI M 1elsMu oOydeHus. OHH MOTYT
HPOBOANTHCA:

— B MHTEPaKTUBHOU (hopMme (peleHne CUTYAI[MOHHBIX 3a/1a4, 3aHATH 110 MOAEIHUPOBAHUIO
peaNbHBIX YCIIOBUM, [EJIOBBIE WIPbI, HUIPOBOE IIPOCKTUPOBAHME, WMMMTALMOHHBIC 3aHATHS,
BbI€3/IHbIE 3aHATUS B OpraHu3alMy (MpeanpusTHsi), AenoBas ydeOHas urpa, poJieBas Wrpa,
NICUXOJIOTUYECKHUI TPEHHUHT, KEiC, MO3TOBOM IITYPM, IPYIIOBbIC JUCKYCCUH);

— B HE MHTEPaKTUBHOW (opMe (BBIIOJHEHHE YINPa)KHEHWH, pEelIeHUue TUIOBBIX 3a7ad,
pelleHre CUTYallUOHHbIX 33]a4u U JIPyroe).

Metoauka npoBeieHUs] IPAKTUYECKOTO 3aHATUS MOKET OBITh Pa3IMYHOM, IPU 3TOM Ba)KHO

JNOCTHKEHHUE OOIIEH eI JUCIUILINHEL.

TpeGoBanus K NPOBeIeHUIO MPAKTUYECKHUX 3aHATHH

[IpakTudeckue 3aHATHS TPOBOMATCS B BHJIE OOCYKICHHS OCHOBHBIX THIIOB 3aj1ad,
CBSI3aHHBIX C TEOPETHUYECKUMHU BOIPOCAMH, PACCMATPUBAEMBIMU B JIEKIIMOHHOM Kypc€ U B BHJIE
pa3bopa BOIPOCOB, KOTOPbIE MOT'YT BO3HUKHYTh Y CTYJ€HTOB IIPH OCBOCHUH MaTepHaia.

Metoanueckue yka3zaHus MO MPOBEACHUIO MPAKTUYCCKUX 3aHITHI MPHUBEACHBI B CIEIYIOLIUX

nocoOusx nmeromuxcs B oubnuoreke 'Y AIl B HaneuaTaHHOM U JIEKTPOHHOM BHJIE:

1. Mexanuka. Konebanuss u Bomubl. Tepmommnamuka. Coopuuk 3amayu //M.M. KosaneHko,
F0.A. Ky3zuenoB, M.H.Kyns6unxkas, H.I1.JlaBpoBckas, H.H.JlurBunosa, E.B. Mouaps ,
I0.A. HoBukoBa, B.®. Opnos, /.E.Ilorapes, B.K. Ilpununko, E.B. Xonunesa. HO.H.
[apes, B.b.Illanun, b.®.1ludpun, C.A. Hlepdak 2010. 84 c.

2. DnektpuuectBo.  Marnetusm.  Ontuka.  COopuuk  3amad.  //MU.  Kosanenko,
H.I1.JIaBpoBckas, H.H.JIlutBunosa, E.B. Pyrtekos. FO.H. Ilapes, b.®.lludpun, C.A.
[epbak 2013. 80 c.

3. KanroBass ¢usuka. COopuuk 3amau //, UM Kosamenko, H.IL JlaBposckas, H.H.
JlutBunosa, B.®. Opnos, I'.JIL. Ilnexorkuna, B.K. [Ipununko, E.B. Pytekos, FO.H. Ilapes,
C.4 Illepbax, 2004, 56¢.

MeTtoauyeckue ykasaHusi A1 00y4aromuXcs M0 MPOXO0KACHUIO JIA00PATOPHBIX padoT

B xone BbInosHEHUs 1a00paTOPHBIX paboTa 00yJyaromuics JOKEH YIIIyOUTh U 3aKpPENUTh
3HAHMSI, IPAKTUYECKUE HABBIKU, OBJIAZIETh COBPEMEHHON METOJUKON M TEXHUKOW HKCIIEPUMEHTA B
COOTBETCTBUM C  KBAJU(HUKAIMOHHOM  XapakTepUCTHUKOW  oOyuwaromierocs.  BwimonHeHue
7a00paTOpHBIX PabOT COCTOMT U3 SKCHEPUMEHTAIbHO-TPAKTHUECKOM, PacyeTHO-aHAIUTHUECKOH
4acTeH U KOHTPOJIBHBIX MEPOIPHUSITHIA.

BrinonHenue mabopaTopHBIX paboT 00ydarouuMcs SIBISIETCS HEOTHEMJIEMOW YacThiO
U3YYEHUS JUCLUIUIMHBL, ONpEeNesiseMOoll Yy4eOHbIM IUIAaHOM M OTHOCHUTCS K CpEACTBaM,
o0OecreunBaroIIUM pPelIeHUE CIEAYIOINX OCHOBHBIX 33/1a4 y 00y4aroIerocs:

— TnpuobpeTeHHre HaBBIKOB MCCIIEOBAHUS IIPOLECCOB, SIBJICHUNH U O0BEKTOB, U3y4aeMBIX B
pamMKax JJaHHOW TUCIUILINHBI,

— 3aKpeIUIeHHEe, Pa3BUTHE M JETaNu3alus TEOPETHMUECKUX 3HAHWM, IOJyYEHHBIX Ha
JEKIHSX;

— TOJy4YyeHHe HOBOM MH(OpMAaLMK 110 U3y4aeMON AUCIUILIUHE;

— TpuoOpeTeHHre HaBBIKOB CAMOCTOATEIbHOU paboThI C 1a00paTOPHBIM 000pYIOBaHUEM U
npubopamu.

3aganue u TpeOOBaHUS K IPOBEICHMIO JJA00PATOPHBIX padoT
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B TeueHme cemecTtpa Kaxaplii CTYJEHT B COOTBETCTBHM C paboyedl MporpaMMoOu 1o
muciuiuinae Ou3nKa TOJDKEH BBIMOJIHUTH OINPEACNICHHOE YHCIIO J1abopaTopHbIX padoT. Ha
KOKIYI0 Ta0OpaTOpHYIO padoTy IJIAHUPYETCS HE MEHEee JABYX 3aHATHM: OJIHO — Ha BBITOJIHCHHE
U3MEpEHUH, U OHO — Ha 3amuTy ordeTa. OTUET MUIIETCS] HE BO BpeMs 3aHATHH, a JoMa WIH B
oubIMoTeKe.

B nauane cemecTpa 10 Hayana 3aHATHHA CTYIEHT JOJDKEH OBITH MPOMHCTPYKTUPOBAH II0
TeXHUKE O€30MacHOCTH MPHU TMPOBEISCHUU JAa0OpaTOpHBIX paboT mo dusuke. [IpoxoxnaeHue
WHCTPYKTaxa (GUKCUPYETCS B CIICIUATBHOM KYpHAJIE; TaM HY)KHO 00513aTEIbHO PACTIMCAThCS.

B naGopaTtoputo CTy€HTHI JODKEH MPUXOIUTH MOATOTOBICHHBIMU K Ha3HAYEHHOH paboTe.
HeoOxomumo 3apaHee MpouyuTaTh oONUCaHWE pPabOThl W TEOPETUYECKUE CBEACHUS W3
COOTBETCTBYIOIIETO pa3zaena Kypca. He 3a0biBaiiTe O pPEKOMEHJOBAHHOW JHTEpaType u
00s3aTeNBbHO MOTYYUTe B OMOIMOTEKE BCE TTOCOOMSI, BBITTyCKaeMble Ka(eapoil.

BreimonHsaTe paboTy CTYIEHTY pas3pemiaeTcs, JIMIb MOCEe JIOMyCKa, MOJYYEHHOTO IOCTe
Oecenpl ¢ mpenogaBareneM. [IpenomgaBaTens T0KEH YOSIUTHCS, YTO CTYACHT IIOHNMAET:

KaKue sSIBJICHHS OH Oy/IeT HaOII01aTh U UCCIICA0BATh;

KaKkas I11eJIb TIepe]l HUM TOCTaBJICHA,

KaKUMU TIpUOOpaMU M KaK BEIYTCS U3MEPEHUS;

KaK CJIeZlyeT IPOBOJAUTH SKCIICPUMEHT.

[TosrydeHHBIH TOMYCK K paboTe 0TMEUYAETCs IperoaaBaTesieM B )KypHalie.

B mpomecce BeImoaHEHUs abopaTOpHON pabOTBI HYXHO 00S3aTEIbHO 3alOJHUTH
MIPOTOKOJ HM3MEpPEHUH. Y KaXJ0ro CTyACHTa IPOTOKOJI H3MEPEHHH OJDKEH OBITh CBOW;
BEJICHUE OJIHOTO IPOTOKOJA HECKOJBKUMH CTYJCHTAaMH BMECTe HE momyckaercs. [IpoTokon
BeneTcs Ha ucTe GpopmaTta A4. B mpoToKosie TOKHO OBITh OTPasKEHO:

TOYHOE IIOJIHOE Ha3BaHME W HOMEp JabopaTopHON pabOThl B COOTBETCTBUU C
METOAUYSCKHUM ITOCOOHEM;

dbaMuius, THULMAIIBI CTYJIEHTA U HOMED TPYTIIIbI;

dbaMus 1 UHUIHAIIBI TTPETIO1aBaTelIs;

TabNHIla TEXHUYCCKUX XapaKTEPUCTHK H3MEPUTEIBHBIX NMPUOOpOB (HA3BaHHME MpHOOpa,
pabounii quanasoH, IeHa JeICHUS, KJIAacC TOYHOCTH U JIp.);

nmapaMeTpsl YCTAHOBKH, Ha HEH yKa3aHHBIC,

pe3yJIbTaThl U3MEPECHUM;

JlaTa ¥ TOJMKCH CTY/ICHTA.

Bce 3ammcu [OMKHBI BECTUCH ABTOPYYKOM, MIAPUKOBOM, KANWUISIPHOM WIIM TENEBOM
pyukoil. 3anuch HaOMIOMCHUN U JaHHBIX KapaHAAlIoM HE JOMyCKaeTcs, KapaHJalloM MOXHO
JUIIL YEPTUTH TaOIUIEI U rpaduku. BeneHrne «4epHOBUKOB MPOTOKOJIA» U MEPEMUChIBAHUE UX
B KOHIIE 3aHATHS HAYUCTO HE PEKOMEHIYETCS; 3TO HEHY)KHAsl TpaTa BPEMEHU U BO3MOXKHOCTh
JOTTYCTUTh OIIUOKY TpHU NepenuchiBaHud. CTapaTeIbHOCTh M aKKYPAaTHOCTh JIYYIe TPOSBUTH
npu opOpMIICHUH OTYETA.

[To okoHYaHWHM W3MEPEHUH TPOTOKOJN 005S3aTeIhbHO AACTCA Ha TOJIMUCH MPEINOIaBaTelIIo.
be3 aTol moanucH MPOTOKON CUUTAETCS HEACHCTBUTENbHBIM. [loanuch cTynieHTa B pOTOKOIE
0003HaYaeT, 4TO OH OTBEYAET 3a BCE MPOBEJCHHBIE U3MEPEHUs, a TMOAMUCH IMpernojgaBaTess
03Ha4yaeT, 4To paboTa JEeHCTBUTEIBHO BBHITIOJNHIACH M YKa3aHHBIC 3HAYCHHS JCHUCTBUTEIHHO
MOJIy4YEHbI UMEHHO TE€M CTYJEHTOM, KOTOPBIM COCTaBWII MMPOTOKOJI.
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[To pesynbTaram, 3a)MKCUPOBAHHBIM B MIPOTOKOJIE H3MEPEHUH, CTYICHT IOMA ITHUIIET OTYET
U 3alllMIIaeT ero Ha cieAyrolneM 3aHsTud. [Ipu 3ammre oTyeTa MOTYT OBITH 3allaHbI JIFOOBIE
BOIIPOCHI 110 TEOPUH U3yYaeMOTO SIBJICHHUS U 10 MOJYYCHHBIM pe3ybTaTaM. 3a IPUHSITHIA OTYET
IpernoaaBaTeNb BBICTABISET CTYACHTY OLEHKY M TIOCIE 3TOro cOOOIIaeT HOMEp M Ha3BaHHE
clenyroniei 1abopaTopHoii paboThI.

Crpykrypa u ¢popma ordera o 1adopaTopHoii padote

OTtuer JoKEeH coepkKaTh CIAEAYIOLIUE Pa3/iebl:

1. Llens paboTHI.

Ona cdopmynupoBaHa B omnucaHuu JabOpaTOpHOH pabOTHL, OTTyAa €€ CIeayeT
Hepenucarhb.

2. Oncanue 1abopaTOPHON YCTAaHOBKH.

Onucanue yCTaHOBKH JOJDKHO OBITh KpaTKuM. ClieqyeT OrpaHuduThesl (PyHKIMOHATHHOU
WA DJIEKTPUYECKOW CXEeMOH yCTaHOBKH. He Hy)XHO NMPUBOAWTH BHEIIHETO BUIA MPHOOPOB.
Jlanee HEoOXOAMMO OMHCATh HKCIEPUMEHT W TEPEYUCIUTHh W3MEPUTENbHBIE MPUOOPHI B
TabJIMLE TEXHUYECKUX XapaKTEPUCTUK, IEPEHECEHHON U3 MTPOTOKOJIA U3MEPEHUH.

3. PaGoune dpopmysl.

PaGouumu Ha3bIBalOTCA TOJNBKO T€ (POPMYJbl, IO KOTOPHIM HEMOCPEACTBEHHO
IIPOM3BOJISATCS BBIYMCIICHUS HCClIeyeMbIX BenuuuH. CrieBa B popmysie JOIKHO CTOSATh TO, YTO
CJIEIIyeT OIpeNeNuTh, CIIPaBa - TO, YTO U3MEPSIIOCHh B paboTe mian M3BecTHO. Bee nmpuBeaeHHBIE
(GbOpMYyITBI TOJKHBI OBITH POHYMEPOBAHBI.

BeiBox popmyn m mpomMekyTOUHBIE BBIPDAKEHHS B 3TOM pasliejie MPUBOAWTH HE HYKHO.
@opmynbl ISl BBIUMCICHHUS TOTPEIIHOCTEH W TPOBEACHUS MAaTEMaTHYeCKOW 00paboTKh
pe3yNbTaTOB U3MEPEHUI B 3TOM pa3/iesie TOKE HE PUBOASTCS.

4. Pe3ynbTaThl UBMEPEHUN U BBIYMCIIEHUN.

B stom paznene ordera JOMKHBI OBITH NMPHUBEACHBI BCE M3MEPEHHBIE U BBIUMCICHHbBIC
pe3ynbrathl. [Io BO3MOXXHOCTH, MX HYXHO IMpEACTaBISATh B BUAEC HArjasAHbIX Tabmui. B
MPUBOIMMBIX 3HAYCHUSIX HEJIb3s OCTABJIATH JUITHUE JECATUIHBIE pa3psas! (moapodHee 00 FToM
nmoiaer peub HUXKE). B pabore MokeT OBITh HECKOJBKO 3a/JaHWi, BCE OHHM JIOJDKHBI OBITH
MIPUBEJICHBI B 3TOM pa3Jielie.

5. Ilpumepsl BBIYUCIEHUN.

B sToMm pa3zzgene orueTa 10OJKHBI OBITH MPUBEACHBI OJPOOHBIE IPUMEPHI BHIYUCICHUN O
Kak1aoi paboueil ¢opmyne. He HY)XHO NPUBOAUTH BCEX BBIYMCIECHUMN, BIOJHE JOCTAaTOYHO
OJIHOTO MpHUMeEpa Mo Kaxa0il Gopmyse. DTOT paszen HyKeH Ui TOro, 4ToObl MPEeno1aBaTesto
ObUIO JIeTYe HalTH OLIMOKY B BBIYUCIICHUSIX WM U3MEPEHUSIX, €CITU TAKOBBIE BCTPETATCS.

6. BeruucieHnue morpeniHocTen.

B »stom pasgene otueta OJDKHBI OBITH TPEACTaBICHBI (OPMYINBI, IO KOTOPBIM
MPOBOAMIIACH MaTeMaTHueckass 00paboTKa pe3yIbTaTOB U3MEPECHUN. JIOJDKHBI OBITH BBIBEIICHBI
GbopMyIbI, MO KOTOPBIM BBIYHCISIUCH CHCTEMATHYECKWE W CIIyYaiHBIE TOTPEUTHOCTH |
IIPEACTABJIEHBI IPUMEPHI BBIUUCICHUN 110 KaKI0M U3 HUX.

DTOT paszies OTYETa CaMblil CIOXHBIN JIs CTYAeHTOB. [0 HemMy Gosibliie BCero BOIpocoB, B
HeM OoJjblne Bcero omuobok. Teopus MOTpPEmIHOCTe OOBIYHO ObIBAaeT HamMcaHa ISt
MOJIFOTOBJICHHOTO YHUTATelNs, 3HAKOMOIO C BbICHIEH MaTemaTukoil. B HacTosimem mnocoOuu
aBTOPBI MOCTAPATUCH OCTABUTH JIMIIb CAMOE Ba)XXHOE IO ATOM TeME U H3JI0XKUTh MaTepual 1Mo
BO3MOKHOCTH IIPOCTO.
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7. I'padmku 1 pUCYHKH.

HeGonpmue rpadmku ¥ pUCYHKH pa3MeNIaloTCs B TEKCTe, a Oombimue - ¢opmata A4 -
NPUBOAATCA HA OTAETBHOM JjHcTe. B mo0oM ciayyae OHM JOJDKHBI OBITH MOJMUCAHBI H
NPOHYMEPOBAHbl, Ha HUX JOJDKHBI OBITh CCBUIKM B TEKCTe oTueTa. I'paduku 00s3aTenbHO
BBITIOJTHSIOTCS HA MIUITUMETPOBOI Oymare. Ha xaxmoit ocu AOKHO ObITH 0003HAUYEHO, Kakas
BEJIMYMHA M B KAKUX E€IWHMIIAX BJIOJIb HEE OTKIaabiBaeTcsa. Ha camMmx ocsiXx JOKHBI OBITH
HaHECEHBI TOJBKO Y3JIbl KOOPAMHATHOM ceTKU. MI3MepeHHbIe Ha ONbITE 3HAYEHUS MOAIUCHIBATh
Ha ocsx He cienyeT. Ha rpadguk o0s3aTeIbHO HAHOCSTCSA BCE HKCHEPUMEHTAIbHBIE TOUKU, U
IPOBOAUTCS COEAUHSIOMAs UX JUHUA. OKOJIO OAHOW MJIM HECKOJIbKMX TOYEK OTKJIAJbIBAKOTCS
CUCTEMATHUYECKHUE MOrPEIIHOCTH COOTBETCTBYIOUIMX M3MEpeHHH (moapoOHee 00 3TOM Moiiaer
pedb HIXKE).

8. OKOHUaTeIbHBIC PE3YJIbTAThI, UX 00CYXKICHUE, BEIBOJIBI.

B »TOM paznene orueTa HYKHO MOABECTH UTOT MPOJEIaHHON paboThl. ClenyeT Hamucarh,
KAaKHe MOJYYEHbl BEJIMUYUHBI, U C KAKUMU TOTPEIIHOCTAMM.

Ecnu u3mepennst mpoBOAUIUCEH Pa3HBIMH METOJAMH, TO 0053aTeIHHO HYKHO CPAaBHUTH 3TH
pe3ynbTaThl U UX MOIPELIHOCTH, CAETATh 3aKI0YEHUE, KaKOil METO Jyullle, TOuHee, y1o0Hee.

Ecnu u3BecTHO TabnMyHOE 3HAYEHME HM3MEPEHHOM BEJIUYMHBI, TO HY)XHO O00s3aTEJIIbHO
CPAaBHUTD €r0 C MOJYUYEHHBIM Ha OIBITE 3HAYEHUEM U JIaTh apryMEHTUPOBAHHOE 3aKJII0UeHue 00
UX COBIAJCHUH UJIM HECOBIAICHUU.

Ecimu B paGote 3Ha4YeHHs] OJHOW M TOW >K€ BEIWYMHBI MOJYYCHBI HKCIIEPUMEHTAIBHO M
TEOPETUYECKH, TO ITU PE3YIbTAThl HYKHO 00S3aTEIIbHO CPABHUTH M JIaTh apTYMEHTHPOBAHHOE
3aKTF0YeHHE 00 WX COBITAJICHUU MJIM HECOBIIAICHUU.

B cinywae, korma Mexay CpaBHHBAa€MbIMM BEIWYMHAMU HMEIOTCS HEIONYCTHUMBIE
PacXoXkIE€HUs, ITO HYKHO O053aTE€IbHO OTMETUTh B OTYETE U BBICKA3aTh NPEANOIOKEHUE O
BO3MOJKHBIX IPUYMHAX 3TOrO0 HECOBMA/ICHMUS.

Ecnu B pabote CTaBWIIOCH LIENBIO MPOBEPUTH KAKON-TO (PM3UYECKUN 3aKOH WM U3YyYUTh
SBJICHUE, TO B JAHHOM pa3jelie He0OXOAUMO JaTh OOOCHOBAHHBIM OTBET HA MOCTaBJICHHBIN
BOIIPOC.

BBIBO/T TOMKEH COOTBETCTBOBATH LIEIM PAOOTHI.

TpebdoBanus k 0popMIICHHIO 0TYETA 0 J1A00PaTOPHOIi padoTe

OtyeT 1o J1abopaTopHOit paboTe MOJKEH BBIMOJIHATHCS Ha HcTax Gpopmara A4. 3anucy Ha
JUCTAaX BEIYTCS TOJIBKO C OMHOW CTOpOHEI. Ilo kKpasim nmuCTa JOKHA OBITH OCTaBIIEHA pamMKa
UPUHON He MeHee 20 MM. DTy paMKy pUCOBAaTh Ha JIMCTaX HE HY>KHO, HO M 3aCTynaTh 3a Hee
He cieayer. B paMke B BEpXHEM II0JIE HYXKHO JIMIIb IIOCTAaBUTb HOMEDP CTPaHHUIIBL.
[TpoHyMepOBaHHBIMH JIOJKHBI ObITH BCE JIMCTHI OTYETa, HAUMHAsI C TpeThero. llepBolit muct —
TUTYJIBHBIA U BTOPOM JINCT — MPOTOKOJI U3MEPEHUM, HE HYyMEPYIOTCSL.

Otuer crnemyer mucath OT pyku. Ecimm Bl mcmonb3yere dykue 3aroTOBKH, TO OyabTe
TOTOBBI OTBEUATh 32 BCE «3aMMCTBOBAHHBIC» OIIMOKH, KOTOPHIX ObIBaeT MHOTO. CKa3aHHOE B
paBHOW Mepe OTHOCHUTCS K (hopmynam, KOTopble BBl moacMoTpenu y KOro-To, a HE BBIBEIH
camu. Jlydme crnpocuts npenoaasatens. OH MOACKaXET WU MPOBEPUT, MPAaBWIbHO JiK y Bac
MOJIYYHIIOCh.

TuTyabHBIA JTUCT pabOTHI MOXKET ObITh HANMMCAH OT PYKU WJIM HaledaTaH Ha MpHUHTEpE.
DIIEKTpOHHAs BEPCHsI TUTYJIBHOTO JIMCTa HaxoauTcs Ha caite ['Y Alla.

Meronuueckre ykazaHusi 1O BBIOJHEHUIO JTa0OPATOPHBIX pabOT MPUBEICHBI B CIEAYIOIINX
nocoOusix nmeromuxcs B 6udnmorexe I'Y AIl B HarledaTaHHOM U 3JIEKTPOHHOM BHUJIE:
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4. Mexanuka. Konebanuss u BomHbl. MonekymnspHas ¢usuka. JlabopaTopHblii HpPakTUKYM
//N.N. Kosanenko, H.I1. JlaBposckas, H.H. JlurBunosa, I'.JI. [lnexotkuna, I.E. ITorapes,
B.K. Ilpununko,. FO.H. apes, b.®. [ludpun, 2014, 132 c.

5. DnekrpuuecTBo U MaruetusM. Jlaboparopusiii nmpaktukym// /E.H. Kotnukos, C.51. [lep6ak,
N.N Koranenko, FO.A. Ky3uenos, M.H. Kyns6unkas, H.I1. Jlasposckas, H.H. JIutBuHOBa,
I'.JI. TInexotkuna, B.K. ITpwmnko, E.B. Pyrekos, , FO.H. [lapes, b.®. [lludpun, 2010,84
c.

6. BonnoBass onrtuka Jlabopatopusii mnpaktukym //E.H. Kormmkos, W.I1. KpekryHoga,
H.I1.JIaBpoBckas, FO.A. HoBukosa, A.H. Tpomnun 2013 68 ¢

7. KBanroBas ¢wusuka. Jlabopatopusiii npaktukym //I.A. BecumueBa, M. Koanenko,
H.IT. JlaBpoBckas, H.H. JlutBunoBa, B.®. Opnos, B.K. Ilpununko, C.I1.Danees,
E.B.Xonunena, }O.H. Ilapes, b.®. lIudpun, 2008, 80 c.

MeToanuyeckne ykKazaHusi JJIsi 00y4YaKIIMXCH IO MNPOXOKICHUI0 CAMOCTOATENbHOI
padoThI

B xone BBINOSHEHHS CAMOCTOSATENBHON pabOThl, OOYYAIOLIUICS BBINOJIHICT paboTy IO
3aJJaHUI0O W TIPU METOJUYECKOM PYKOBOJICTBE IPEMOaBatrelis, HO 0e3 ero HernocpeaCTBEHHOrO
YUYaCTHS.

Jiis  oOydaromuxcst 1mo 3ao4Hoil (popme 0OydeHHs, caMOCTOsITeNIbHAs pPaboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paldoTYy.

B mporiecce BBINONHEHUST CaMOCTOSATENILHOW pPabOThI, y OOydaromierocs (GpopMupyercs
1esIecoo0pa3Hoe IIaHUPOBaHUE paboyero BpeMEHH, KOTOPOE MO3BOJISICT UM Pa3BHBAaTh YMCHUS H
HaBBIKH B YCBOCHUHU W CUCTEMaTH3allMK MPHOOPETAEMbIX 3HAHUI, 00ECIIeYnBaeT BEICOKUN YPOBEHb
YCIIEBaEMOCTH B TIEPUOJT O0yUYCHHSI, [IOMOTAaeT MOJYYHTh HABBIKH MOBBIIICHUS MPO(HECCHOHAILHOTO
YPOBHSL.

MeToauyecKUMH ~ MaTepualiaMd,  HAlpaBJISIONMIMH  CAaMOCTOSITENIBHYIHO  paloTy
00yJaronuxcst SBISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHall 1Mo TUCIUILIHHE;

— METOJUYECKUE YKa3aHUs I10 BHIMOJIHEHUIO KOHTPOJIBHBIX padoT (J1s 00ydyaromuxcs mo
3a04HOM (hopMe 00ydeHus).

MeTtoauyeckue yka3zaHusl AJisi 00y4amoIIUXCS MO TMPOXOXKIAEHUIO MPOMEKYTOUYHOM
aTTecTaluu

HpOMe}KYTO‘-IHaSI aTTecranuia 06yqa}onmxc;1 HpeI[}/CManI/IBaeT OIICHHUBAHUC
MIPOMEXYTOUHBIX M OKOHYATEIbHBIX PE3yJAbTAaTOB 00ydeHMs MO auciumuinHe. OHa BKIIIOYAET B
ce0s:

— 92K3aMeH — (opMa OICHKW 3HAHWH, MOJYICHHBIX O00yUJaIONIUMCS B TIPOIECCE U3YyUCHUS
BCGI)II JUCHUIIJINHBI UJIN €€ 4YaCTU, HaBBIKOB CaMOCTOﬂTeHBHOﬁ pa6OTBI, CHOCO6HOCTI/I HpI/IMeHSITI) ux
JUISL  pelIeHUs TMPaKTUYEeCKHX 3aJad. OK3aMeH, KaK TMpaBWiIO, MPOBOAUTCS B IEPUOJ
9K3aMCHAIIMOHHOW CECCUU W 3aBEpIIAeTCS AaTTECTAIIMOHHOW OIEHKOH «OTIMIHOY», «XOPOIIOoY,
«YIOBIETBOPUTENHHOY, «HEYIOBIECTBOPUTEIHHOY.

Cucrema OIIEHOK TpH TPOBEIACHUH MPOMEKYTOUYHOM aTTeCcTalldd OCYIIECTBIACTCS B

COOTBETCTBUU C TpeboBaHusamu [lomoxenuit «O TeKymeM KOHTPOJE YCHEBAEMOCTH U
MPOMEXKYTOUHOM aTrTectanuu cryaeHToB [YAII, oOyuarommxcss 1O MpOrpaMMbl  BBICIIETO
obOpazoBanus» u «0O MOAYIBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa Y4eOHOH paboThl
ctyaeHToB B 'Y AID».
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