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AHHOTaUs

Hucuumnnuna «®usnka» BXOIUT B 00pa30BaTeIbHYI0 IPOrpaMMy BBICIIETO 00pa30BaHUs
[0 HAmpaBJIEHUIO MOoAroToBKH/ cneruanbHOCTH 11.03.04 «DneKTpoHHWKa M HAHOAJIEKTPOHHUKAY
HanpasiieHHOCTH «[IpombliliuieHHas AneKTpoHuKay. JucuurinHa peanusyercs kadenpoit «Ne3y.

JlucuuminHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETECHITUH:

OIIK-1 «CnocobeH ucnoiab30BaTh MOJIOKEHUSI, 3aKOHBI 1 METO/Ibl €CTECTBEHHBIX HAYK U
MaTEeMaTUKH JJI PEHICHUs 3a/1a4 HH)XCHEPHOU JEATEIHbHOCTH

CopepxaHue TUCHUIUIMHBI OXBATHIBAET KPYT BOIPOCOB, CBA3AHHBIX C IIpobieMamMu oO1ieit
bu3uKy.

[IpenogaBanne AMCHUIUIMHBI MpeaycMaTpuBaeT cienyroume G(opMbl OpraHu3aliu
yueOHOro mporecca: JEKIUU, J1adopaTopHbIe pabOThI, camMOCTOsTENbHAs paboTa CTYACHTA,
KOHCYJIbTAIIUH.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OOmas TpyJO0EMKOCTh OCBOCHHS JUCHUIUIMHBI COCTaBlsieT 12 3adeTHbiX enuHul, 432
qaca.

S3bIK 00yUYeHUs 10 AUCIHUILUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YILTATOB OOYUCHHUS 11O JUCIUTLIIHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
-IIOTY9CHHE CTYICHTAaMH HEOOXOMMBIX 3HAHHI U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;
-MIPEICTaBJICHUE BO3MOXKHOCTH CTYACHTaM Pa3BUTh M IPOJECMOHCTPUPOBATh HABBIKK B
M3MEPEHUSX, BEIUMCICHUSX U 00pabOTKe Pe3yIbTaTOB H3MEPEHUN;

-CO3JIlaHUE IMOJJICP)KUBAOIIEH 00pa30BaTeIbHOM Cpelbl MPENOJaBaHUS IS OCBOCHUS
TEXHUYCCKUX JTUCITUILIHH.

1.2. JlucuMIuiiHa BXOJHUT B COCTaB 005A3aTeIbHOM YacTH 00pa30BaTeIbHON MPOrpaMMBbl
BEICIIero oopazosanus (naiee — OIT BO).

1.3. TlepeuyeHb ITAHUPYEMBIX PE3YJIBTATOB OOYUEHHS IO JUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbrate u3ydeHus AMCHUILIMHBI OOYYAIONIUICS JOJDKEH O0JanaTh CICAYIONUMU
KOMIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAWKATOPHI MX JIOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabnuna 1 — [lepeueHs KOMIETEHINI U UHAUKATOPOB UX JTOCTHKEHUS

Konn
Kareropus (rpymnna) Koa u HauMeHOBaHUE UHIUKATOPA
HauMEHOBaHHE
KOMIIETEHIIUUA JNOCTHXKEHUS KOMIIETEHIINU
KOMIIETEHIIUHA

OIIK-1.3.1 3HaeT ¢pyHIaMeHTaNIbHbBIE 3aKOHBI
OIIK-1 Cnocoben | mpupo/pl 1 OCHOBHBIE (pU3HMUECKUE U
UCIIOJIb30BaTh MaTeMaTHYeCKUe 3aKOHBI.

IIOJIOKEHUS, OIIK-1.V.1 ymeer npuMeHsITh PU3NYECKUE
3aKOHBI U METOJbl | 3aKOHBI U MATEMaTUUYECKUE METOJIbI JJIs1

O6menpodeccruoHanbHbIE
CCTCCTBCHHLBIX HAYK | PCIICHHA 3a4a4 TCOPCTUUCCKOTIO U

KOMIIETEHITHH
Y MaTeMAaTUKH JUIs | IPUKIIAJHOTO XapakTepa.
peleHus 3a1a4 OIIK-1.B.1 Brageer HaBbIKaMu
HHKCHEPHOM UCIOJIb30BaHUs 3HAHUN (DU3HUKH U
JACATCIIbPHOCTHU MaTCMaTUKHU NIpHU PCIICHUHN ITPAKTHICCKUX
3azad.

2. Mecro nucuumaussl B ctpykType OI1
HucnuninuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJarOITUMUCS
MIPU U3YYEHHUH CIIETYIOUIUX TUCIUIUINH:
- Maremaruka. MaremaTu4ecKuii aHAIIN3

- Maremaruka. AHaITUTHYECKAS TeoOMETpHUA U NuHelHas anre6pa

3HaHMs, TIOJyYEHHbIE NPU U3YUYEHUU MaTepuana JaHHOM JIHUCUUIUIMHBI, HMEIT Kak
CaMOCTOATENILHOE 3HAUYEHUE, TaK U MOT'YT UCIIOJIb30BATHCS IIPU U3YYEHUU APYTUX JUCLUIIINH:
— CxeMoTexHHKa aHA/IOr 0BbIX 3/1EKTPOHHbIX YCTPOCTB
— Meronbl MaTeMaTuueckoi GpU3NKU
— Teopus BEpOATHOCTEN U MaTEMATHYECKAsI CTATUCTHKA

3. O0beM U TPYJ0EeMKOCTh JUCIUTUIUHBI
Jlanuble 00 o0meM oO6beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 1O TUCIUIINHE (M paclpeielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) MpeACTaBICHbI B
tabnure 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpyaoeMKOCTb IO ceMecTpaM

Bun yue6HO# paboTh Bcero Nol Noo No3

1 2 3 4 5




Oobwasn mpyooemKocmeo OUCUUNIUHBL, 19/ 432 5/ 180 3/108 4/ 144
3E/ (uac)
AyoumopHhuie 3anamus, BCETO vac. 204 68 68 68
B TOM YHCJIE:
nexmun (JI), (gac) 102 34 34 34
npaktuyeckue/cemunapckue 3aastus  (113), 51 17 17 17
(gac)
naboparopusie padbotsl (JIP), (dac) ol 17 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 117 45 36 36
Camocmoamenvnas paboma, Bcero (4ac) 111 67 4 40
Buo npomesicymounoit ammecmayuu. 3a4er, JK3., OK3. OK3.
mudd. 3ager, sk3amen (3ader, Judd. 3aug, JK3., OK3.
DK3.*%*) OK3.

*

*
IIpumedanue: KaHaMAATCKHI 9K3aMeH

4, ConepmaHI/Ie AUCHUITIIMHBI

4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3ieiaM U BUAaM 3aHATHMN.
Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuua 3 — Paznensl, TeMbl TUCIHUILINHBI, UX TPYAOEMKOCTh

Pazgensl, TeMbI JUCITUTIIMHEI Jlexkun 113 (C3) JIP KII CPC
(dac) (qac) (qac) (gac) (gac)
Cewmectp 1
Paznen 1. Mexanuka 11 6 5 23
Paznen 2. KoneGanust 1 BOJHBI 11 5 6 23
Pasnen 3. MosekynspHas Gpu3uka 12 6 6 21
Hroro B cemecTpe: 34 17 17 67
Cemectp 2
Paznen 4. DnekTpuiecTBO 11 5 6 2
Paznen 5. Maruetusm 11 6 6 1
Pazgen 6. Onrtuka 12 6 5 1
Hroro B cemectpe: 34 17 17 4
Cemectp 3
Pasnen 7. KBanroBast onrtuka 11 5 6 14
Paznen 8. KBanToBas MexaHHUKa 11 6 6 13
Pasnen 9. Craructuueckas Gpusuka 12 6 5 13
Hroro B cemecTpe: 34 17 17 40
Hroro: 102 51 51 0 111




4.2. CopnepxaHue pa3/ieJoOB U TEM JIEKIIMOHHBIX 3aHSATHH.
ConeprxkaHue pas/iesioB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B Ta0uIE 4.

Ta6ymma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep paznena

Hazpanwne n COCPIKAHUEC Pa3aeIOB U TEM JICKIIMOHHOI'O ITUKJIA

Pasnen 1.

Mexanuka

IIpeamer wmexanuku. Mexanudyeckoe aBwxeHue. llonstue
COCTOSIHUSL U JIETEPMHUHU3M B KIJIACCUYECKOW MEXaHUKE. YpaBHEHUS
JIBWXKEHUS. ['paHMIBI  NPUMEHHMMOCTHM  KJIACCHYECKOM  MEXaHUKH.
PensTuBuCTCKas M KBAaHTOBAsi MEXaHUKA

Kunematuka nBwxeHHs MarepuanbHOM TOUYkKH. CKOpPOCTh U
yckopenue. HopmanbHOEe M KacaTtelbHOe yCKOpeHHs. Pannyc KpuUBHU3HBI
Tpackropuu. OCHOBHas 3ajJadya KUHEMAaTUKHM MaTepUalbHOM TOYKH.
Kunemaruka aBmkeHust abCOMIOTHO TBEpAOro Tena. Bpamenue TBepaoro
TeJa BOKPYI HEMOJBH)KHOW OCH. CBsI3b JIMHEWHBIX U YIJIOBBIX BEJIMYMH
IIPY BpaIaTEIbHOM JBUKEHHUH.

WNuepunanpupie  cucreMbl  orcuera.  OCHOBHBIE — 3aKOHBI
KJIACCUYECKOM JuHAaMHKUH - 3akoHbl HproroHa. OcHoOBHas 3agaua
JUHAMHUKU MaTepHallbHOW TOYKM. HeuHepuuaibHblE CUCTEMBI OTCYETA.
Cunpl uHepuuu. 3aKoH coxpaHeHHMs umiyibca. LleHTp Macc u ero
nBwxxeHue. Cucrema 1LeHTpa Macc.

Mexanudeckass pabota W MOIIHOCTh. KuHeTHueckas »Heprus.
[Tons cun. KoHcepBaTMBHBIE U JAMCCUIATUBHBIE CHJIBL. Y CIIOBUE
NOTEHLUAIbHOCTU  MOJII CWJI. 3aMKHYTbl€ M HE3aMKHYTBHIE CUCTEMBI.
[lorenumanpHass sHepruss cuctembl. CBs3b MEXAY NOTEHIMAIbHOU
SHEprueil M TMOJEeM KOHCEPBAaTUBHBIX CHJI. 3aKOH COXpPaHEHUs
MexaHu4yecKol 3Heprun. CUCTeMbl EUHULL.

MOMEHT cujibl 1 MOMEHT UMITyJIbca. Y paBHEHHE MOMEHTOB. 3aKOH
COXpPAaHEHUSI MOMEHTa HMITyJdbca. MOMEHT HMIIyJbCa TBEPIOIO Tela
OTHOCUTEJIbHO HEMOJBMXKHOW ocu. MomeHT wuHepunu. OcHOBHOE
yYpaBHEHUE JAMHAMUKH BpALATEIbHOTO JBM)KEHHS TBEpAOro TeJja.
Kunernueckass 5Heprus BpalAOLIErocs TBEPAOrO Teia. Y pPaBHEHUs
JBUKEHMS U YCIIOBUS PABHOBECHUS TBEPJOTO TENA.

[Tpunnun otHOocuTensHOCTH [ amumest, mpeobpazoBanus [ amumes.
[Toctynatsl cneuuanbHOR Teopuu OTHOCUTENbHOCTH. I[IpeoOpazoBanus
Jlopennia u cneactBusi U3 HUX. OCHOBBI PEISTUBUCTCKOM MEXaHUKH.
WuTepBain, ero MHBapUAHTHOCTb. PenstuBucTCKHAN MMITysbe. OCHOBHOE
yYpaBHEHHE DPENATUBUCTCKOM  nuHamMuku. KuHeTmueckass sHeprus
peNATUBUCTCKOM dacTulpl. CBA3b Maccel M 3Hepruu. CBs3p MeEXAy
sHeprueil u umnyiabcoM dYactuiibl. OCHOBHBIE HUAeH OOLIEH Teopun
OTHOCUTEJIBHOCTH

Paznen 2

duznka KojaedaHu U BOIH

l'apmonunueckuit 51 AQHTapMOHUYECKUI OCLIMJLIATOP
(MaTeMaTHYECKUN MAaSTHUK, (U3UYECKUNA MAATHHUK, KOJICOaHHUS TIO
neiictBueM yrnpyroit cuiel). Crnoxkenue koneOanuil. @U3NYECKHl CMBICI
CIIEKTPAJILHOTO Ppa3IoKEHMUS. HuddepennnansHoe YpaBHEHUE
konebanuii. CBOOOJHBIE, 3aTyxaroliue KoleOaHus. BbIHYXIEeHHBIC
Konebanus. Pe3oHanc.

Kunemartrka BOJTHOBBIX MPOIECCOB (TUIOCKHE U chepuuecKre
BOJIHBI). BonmHoBoe ypaBHenue. [IpuHiun cynepno3uuu. JHeprus
BOJIHBL [loTOK HEeprun. luTeHcuBHOCTH BOJHBL. CTOsiUast BOJIHA. 3BYK.




OCHOBHBIE XapaKTEPUCTUKHU 3BYKOBOM BOJHBI. D dexT Jlommepa mms
3BYKOBBIX BOJIH

Pasnen 3

MonexymsipHas Gpusuka

TepmoauHaMuveckne cOCTOSTHUS U mporiecchl. [lonsTre pyHKunu
coctosHus. BuyTtpennss sueprus. KommyectBo teruorsl. Paborta Tena
npu U3MEHeHHH ero oObema. [lepBoe Hauano TEPMOJMHAMUKH.
Temneparypa M BHYTPEHHs OSHEprus Kak (YHKIMS COCTOSIHMAL.
TemnoemkocTb. DHTpomnus. BTopoe u TpeTbe Hadana TEPMOJIUHAMUKH.
Teopembr KapHo. 3akon Bo3pactanus sHTponuu. [lopsmok u 6Gecropsiok
B ipupoze. TepmoanHamMuueckue GyHKINH.

WneanbHblil ra3 (ypaBHEHHE COCTOSHUS, BHYTPEHHSSI SHEpIUs,
TEIUIOEMKOCTH, ypaBHEHHE ajauabarel, paboTa TMpH  pa3IMYHBIX
nporeccax, 3HTponus). BepositHocts u Quykryanuu. Pacnpenenenus
MaxkcBemia. CkopocTH  TEMJIOBOrO JIBUXKEHUS MoJiekyn. CpenHss
KUHeTHYecKas: Heprus Mosekyin. OCHOBHOE ypaBHEHHE KHHETHUYECKOH
TEOpUU HJcalIbHBIX razoB. Pacmpenenenue bonbpiMana. DHTponus U
BEpOSATHOCTb. (Da3oBble pAaBHOBECHS M IPEBpAIICHUS. JIEMEHTHI
HEPABHOBECHOM TEPMOAMHAMUKH. SIBIEHHMS NepeHOca, KUHETHYECKHE
apneHus. KonpeHcupoBaHHoe cocTosiHue. KuHemaTnka M JMHaAMMKa
JKUJIKOCTEN U Ia30B.

Pasnen 4

DNEeKTpUYECTBO.

DNeKTpoCcTaTUKa B BaKyyMe. 3aKOH COXPaHEHHUS dJIEKTPUUECKOTO
sapana. 3akoH Kynona. Cucremsl enuuuin. IlpuHuum cyneprnosuiuy.
Cucrembl 3apspKEHHBIX 4YacTUL. OJIeKTpudeckuil aunonb. Pabora cun
DIICKTPOCTaTUYECKOro  mouid. TeopemMa O  LUPKYISALUM  BEKTOpa
HanpsbkeHHOCTU.  [loTeHHManbHOCTh  3JEKTPOCTATHUECKOrO  IOJISL.
HanpspkeHHOCTh M MOTEHIMAN 3JIEKTPOCTATUUECKOrO MOJIS. CBA3b MEXIY
Humu. Teopema l'aycca Juisl 3J€KTPOCTATMUECKOTO IO B BaKyyMe.
[Ipumenenue Teopemsl ['aycca k pacueTry nosei.

DnexTpocTaTHKa B BemecTBe. Tumnsl nuanekTpukos. [lonspuzanus
IU3IeKTpUKoB. CBOOOAHBIE W CBA3aHHBIE 3apaibl. JludnexTpuueckas
BOCIIPUUMYHMBOCTb. JIM3IEKTpUUecKasi MPOHUIIAEMOCTb. DJIEKTPUUYECKOE
cMmenieHre (MHAykuus). Teopema [aycca Juis 3JeKTpUUYECKOrO TOJS B
JTURJIEKTPUKE. Y CIOBMS Ha IpaHULE pa3jiena ABYX AUdJIeKTpukoB. [lone
BHYTpM THPOBOJHMKA M y ero mnoBepxHocTH. OOmas 3agaua
AIIEKTPOCTATUKH. DJIEKTPOEMKOCTh IIPOBOIHUKA.

Konpnencaropbl. OHeprust CHCTEMBI DIIEKTPUYECKUX 3apsIOB.
DHeprusi 3apspKeHHOro MpoBoAHUKA. OOBEeMHas TUIOTHOCTh JHEPTUU
AIIEKTPUYECKOTO ITOJI.

VYcnoBusg CyHIECTBOBAHMSI AJIEKTPUYECKOTO TOKAa. YpaBHEHHE
HENPEPBIBHOCTU. JIEKTPOJABIIKYINAs cuiIa. HemoTeHuuampbHOCTh OIS
cTopoHHUX cwil. 3akoHbl Oma u JIxoyns-JleHna B MHTErpajgbHOW U
JuddepeHaIbHoN popMax.

Pasnen 5

DIIeKTpOIMHAMHUKA

MaruauTocTaTuka B BEIIIECTBE. HamarumueHHOCTb.
MonekynspHable TOKH. MarHuTtHas BOCHPUUMYHMBOCTh. MarHutHas
MIPOHULIAEMOCTh. HamnpssKeHHOCTh MarHUTHOTO MoJs. /namarneTukwu,
napamMarHeTuku, (eppoMarHeTHKH. TeopemMa O IUPKYJSAIHH BEKTOpPa
HANPSDKEHHOCTH MarHUTHOTO TOJs (MHTerpanbHast U nuddepeHimanbaas
dbopmbl). YClIoBUS HAa TPAHUIIE IBYX MAarHETHKOB.

3akoH ®dapanes. [IpaBuno Jlenna. CaMmouHyKIHS.

NunyktuBHOCTh. B3amMuass wuwHayknus. B3anmHas WHIYKTUBHOCTD.




OObemMHasi  IUIOTHOCTb  SHEPrUM  MarHUTHOro mois. Buxpesoe
anektpudeckoe noie. Tok cmemenus. CucremMa ypaBHeHU MakcBesia.
Marepunansusle ypaBHeHus. KBasucranyoHapHbsle TOKU. IHBapuaHTHOCTB
ypaBHeHHI MakcBemia OTHOCHTENIbHO Tipeobpa3zoBanuii Jlopenna.
ITpyHIMII OTHOCUTENIBHOCTH B 3JIEKTPOANHAMHUKE.

Pasnen 6

Orntuka.

BonHoBoe ypaBHEHME i 3JIEKTPOMAarHUTHOM BOJHBL. (CBoiiCcTBa
AJIEKTPOMArHUTHBIX BOJIH. Bexrop IlokHTHHra. MHTEHCHBHOCTH CBeTa.
Oddexr [Jommepa ans dIEKTPOMArHUTHBIX BoJH. OTpaxeHue u
npesnomieHue cBera. Onruueckoe wuzoOpaxenue. I[lpunmun Depma.
Untepdepeniuss  ceera. KorepeHTHOCTh U MOHOXPOMATUYHOCTb.
Hudpakuus cera. [Ipunmun I'oiirenca-®penens. Metos 30u Openensi.
Hudpakmus @payHrodepa Ha mend U JAUPPAKIIMOHHON pEIIETKE.
[onorpaduu. EcTecTBeHHBIH M MOJMSPU30BAaHHBIN cBeT. 3aKkoH Mairoca.
[Tonsipuszanus cBeTa npyu OTPaKEHUU U IMpeoMiIeHHU. 3akoH bproctepa.
JBoiiHoe nyyenpenomsieHue. HopManbHas M aHOMallbHas JHUCHEPCUSL.
®da3zoBasg u rpymnmnoBas ckopoctu. @opmyna Paned. Dnementsl Oypoe -
ONTHKH.

Pasnen 7

KBanToBas onTuka

TennoBoe m3imydenue Ten. 3akoH Kupxroda. 3akoHbI U3ITydeHUs
abcomoTHO uepHoro Ttena. KmanroBas rumore3a u Qopmyna Ilnanka.
KBantoBas ontuka. @Dotosdpdekr, oneitel CroseroBa. DOTOHBI
[aBnenne cBera. KopnycKysaspHO-BOJHOBOW Jyanu3M JJIs CBETa.
O¢pdexr Komnrona.

Pasznen 8

KBanToBas MexaHuka

Teopuss bopa. OmnbiTel ®panka u I'epna. KopmyckynspHo-
BOJIHOBOM Jyasiu3M Mukpoyactul. l'mnore3a ne bpoitnsg. ®daszoBas u
TpyIIoBas CKOpocTH BoJiH Je bpoitnsa. BomnoBoit naker. Ctaructuueckoe
UCTOJKOBaHME BONH ne bpoiua. IlpuHnun  HeompezaeneHHOCTH
I'eitzenOepra. BonHoBast ¢yHKIMS, €€ OCHOBHBIE CBoOMcTBa. OmnepaTtopsl
¢u3nyeckux BeNMYMH. BpeMeHHoe U CTallMOHApHOE YypaBHEHHUE
[IIpenuHrepa, KBaHTOBBIE COCTOSIHUA. KBaHTOBBIE YpaBHEHUS JBHUKCHUS.
CBobonHass yactuna. Yactunma B OECKOHEYHOM MOTEHLMAIBHOM sMe.
KBanrtoBbiii ocummuiarop. HyneBast sHeprusi, HyneBble KoJeOaHHUS.
[TpoxoxxaeHre 4YacTHIbl 4Yepe3 MOTeHUUANbHbIH Oapbep. TyHHENbHBIN
s dexr.

AToM BOJOpoIa B KBAaHTOBOW MexaHuke. KBaHTOBbIE uHncIa.
OpOuTanbHBI MEXaHUYECKHH W MarHUTHBIA MOMEHTBHI JJIEKTpOHA B
atome. OpOuranbHoe rupomarHuTHoe oTHouieHue. OmbiT IlltepHa u
I'epnaxa. CnuH snexkTpoHa. [IpuHIMI TOXAECTBEHHOCTH MHKPOYACTHII.
®epmuoHbl U 0030HBL. CHMMETpUS BOJHOBOM (YHKIHH CHCTEMBI
onuvHakoBbiX yactull. Ilpunnun Ilaymu. OObsicHeHHE NepUOIUYECKON
cuctemsl eMeHTOB J[.M1.MenneneeBa. DHEpPreTHUECKHU CIIEKTP aTOMOB
n MoJiekyJL. [Tpupoga XumMudeckoi CBsI3H.

Pazgen 9

Cratuctuyeckas (usuka

Cratuctuueckuid Mmetosi. Pa3oBoe MPOCTPAHCTBO. Pacnpenenenue
['n66ca. CraTrcTHYEeCKOE UCTONIKOBaHUE SHTponuu. CBOOOIHAS SHEPIHUsL.
CratucTudeckoe OIMCAaHWE KBAaHTOBOM CHUCTEMBI, pa3linune  MEXIy
KBaHTOBOMEXAHUYECKOU U CTaTUCTUYECKOU BEPOATHOCTSIMH.
Kmaccnueckass ~ cratmctnka — MakcBemna-boneumana.  KBaHTOBBIE
cratuctukn Pepmu-/lupaka n boze-OiiHmrelina. CpaBHEHHE pa3IMYHBIX
CTaTHCTHUK.




Pacnpenenenue ®@epmu-/Aupaka

TS

OJICKTPOHHOI'O rasa.

ONEKTPOHBI Kpuctamnax. OHeprus @Depmu, BBIPOXKIECHHBIM U
HEBBIPOXKJCHHBIN 3JIEKTPOHHBIM Tra3. OJEKTPOHHAs TEIUIOEMKOCTb.
TennoeMKoCTh KpUCTAIIMYECKOM pemeTkd. Kiaccuyeckas Teopus,
teopus DriHmTelHa U Jlebas. DoHOHBI. DOTOHHBIN ra3.
4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
TeMbl MpakTUYECKUX 3aHATUHA U UX TPYJAOEMKOCTh MPUBEICHBI B TAOIHIIE S.
Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb
No
Tembl IPaKTHYECKUX DopMBI TPAKTUYECKUX Tpynoem| pasnena
/o 3aHATHAN 3AHSTHI KOCTb, (4ac) | gucrum-
JIMHBI
Cemectp 1
Kunemaruka u Pemrenue 3amau 2 1
JTUHAMHUKa MaTepHATbHON
TOYKH
Kunemaruka u Pemenue 3agau 3 1
JAHAMHKa a0COIIOTHO
TBEPAOTO TeJIa
CrernuanpHas TeOpuUs Pentenne 3agau 3 1
OTHOCUTEIBLHOCTH
Kunemartuka u Pemenue 3amay 3 2
IUHAMUKa KOoJeOaHui
XapakTepuCTUKHU Pemenue 3amau 3 2
BOJIHOBBIX TIPOIECCOB
MonekynsipHo- Pemenue 3amay 3 3
KHHETUYCCKAsT TCOPHSI
Cemectp 2
HampsokeHHOCTD | Permenne 3amau 3 4
MTOTEHIINA
AIEKTPOCTATHYECKOTO TTOJISI
JBuxenue Pemenue 3amau 2 4
3apsKEHHBIX YACTHII B
JIEKTPOCTATUYECKOM I10JIC
JusnexTpuku B Pemenue 3amau 2 4
AIIEKTPUICCKOM ITOJIC.
Konzaencaropsl
XapakTepuCTUKU Pemenue 3anau 3 5
ANEKTPUYECKOTO TOKA
Nuaykuys MarHuTHOTO Pentenue 3amau 3 5
1mojsi. Cuiibl B MAarHUTHBIX
MOJISAX
3akoH Pemenwne 3agau 2 5
ANIEKTPOMArHUTHOW WHIYKIIHH
®dapanes. Pabota B MarHUTHBIX
MOJISAX
Wutepdepennus, Pemenue 3anau 2 6

nudpakIus, TOIIPU3AIIHS

Cemectp 3




TennoBoe u3y4eHue, Pemenue 3amau 2 7
dorord ekt
Oddexr KomnroHa, Pemenue 3amau 3 7
CBOIiCTBa (POTOHOB
AToM BomOpOIa Pemenue 3amau 3 8
Jlocrynarsl bopa
CoorHoI1eHne Pemenue 3amau 3 8
HEOIPEIETIEHHOCTEN
['eit3enOepra, BOTHBI Je
bpoins
VYpaBHeHue Pemenue 3amau 3 8
[[Ipenunrepa IloTeHumanbHble
Oapbepbl
KBanToBas cratucTuka Pemenue 3anau 3 9
Bceero: o1
4.4, JlabopaTopHbIC 3aHATHS
Tewmbl Tab0opaTOPHBIX 3aHATHH U UX TPYIOEMKOCTh PUBEACHBI B Ta0HIIC .
Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
Ne Ne
Tpynoe
HaunmeHoBaHMe 1a00paTOPHBIX padbOT pasznena
I MKOCTb, (4ac) o a—
Cemectp 1
MasTHuK MakcBeia 4 1
HaxnonHbIN MasTHUK 4 2
CTONKHOBEHHE IAPOB 3 1
MatemaTtuueckuii 1 000POTHBIN MasiTHUKU 3 2
OrnpezenieHne CKOPOCTH 3BYKa B BO3JyXe 3 3
CemecTtp 2
OrnpezenieHne 3IeKTPOEMKOCTH KOHJEHCAaTopa 4 4
HccnenoBanue penakcaliMOHHBIX KOJIeOaHHiA 4 4
Onpenenenne ropu30HTAIBHON COCTABIIAIOLIEN 3 5
HaIPSDKEHHOCTH MarHUTHOTO TIOJIsT 3eMITH
OrnpezeneHne yAeIbHOro 3apsiia dJIEKTPOHa 3 5
Konbua Herorona 3 6
0
Cemectp 3
ITpoBepka 3aKOHOB TEIIOBOTO U3JTy4EHUs 4 7
1
Buemnuit porosaddexr 3 7
2
O¢dext Xomna B repMaHun 4 9
3
Omnpenenenre MOTEHIINATIOB BO30YKIESHUS aTOMOB 3 8
4
OnpeneneHnne  IMUPHHBI  3alPEUHICHHOW  30HBI 3 9
5 TIOJIYTIPOBOTHUKA
Bcero: 51




4.5. KypcoBoe nmpoeKTHpOoBaHKEe/ BHITIOTHEHUE KypCOBOU PabOTHI
Y4eOHBIM IIJIAHOM HE TIPEAYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunel camocTosiTenbHON paboTHI U €€ TPYAO0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabmuia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYI0EMKOCTh

Bun camocTostensHON pabOTHI Bcero, yac |Cemectp 1, uac |Cemectp 2, uac | Cemectp 3, uac
1 2 3 4 5
CamocrositeJbHas padora, scero | 111 67 4 40
H3YHeHHE TEOPETHYECKOro MaTepHaa | o 34 2 20
nuctinHe (TO)
IToAroToBKa K TEKyIIEMY KOHTPOJIIO 55 33 2 20
(TK)

5. IlepeueHs yu4eOHO-METOANUECKOTO OOECTIeUeHuUs
JUTSL CAMOCTOSITEIBHON pabOThI O0YYArOIIMXCs IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-METOIMYEeCKUE MaTepHalbl ISl CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOUIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MeUaTHBIX U PIEKTPOHHBIX YUEOHBIX U3TAHUI
[TepeueHb eYaTHBIX U 3JEKTPOHHBIX YUEOHBIX M3IaHUH TIpUBEIeH B TabmuIe 8.
Tabnuna 8— [lepedeHpb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHHM

[udp bubnuorpaduyeckas cceuika / URL ampec KomnuecTBo 3K3eMILISIPOB B
oubnmoreke
(KpoMe DIIEKTPOHHBIX
AK3EMILISPOB)

[53(075)] CagenbeB U.B. Kypc o0mieit ¢pusuku: YueoHoe mocooue B | ®O(4), [C(94), T'CU3(1)
3 1.2014. T.1. Mexanuka. MonekynsipHas ¢pusmka

[53(075)] CagenbeB U.B. Kypc obuieit ¢pusuku: Yuednoe mocodue B | ®O(4), 'C(94), 'CU3(1)
3 1.2014. T.2. DneKTpUUECTBO U MarHeTU3M. BoJHBI.
OnTuka.

[53(075)] CagenbeB U.B. Kypc o0mieii ¢pusuku: YueoHoe mocooue B | ®O(4), [C(91), I'CU3(1)
3 1.2014. T.3. KBantoBas ontuka. ATOMHas (pu3uka.
dusuka TBepaoro Teaa. Pu3nKa aTOMHOTO sIIpa |
DIIEMEHTAPHBIX YACTHI]

[53(075) CagenbeB U.B. Kypc ¢usuku: YueoHOe mocodue B 3.T. dO(2), I'C(98)

Cl12 T.2. DnextpuuectBo. Konebanus u BonmHbl. BomHoBas
ontuka. 2008

[531B83] | Uponos U.E. Mexanuka: OcHOBHBIE 3ak0HBI. M.: ®u3- ['C(133), I'CY3(1), III'(6)
martaur, 2015

[53(075) Tpodumora T.U. Kypc dusuku. 2007, ®0(3), I'C(27

T76]

7. IlepedeHb 2IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH(}OpPMaLIMOHHO-TEJIEKOMMYHUKAIIMOHHOH cetn «IHTepHEeT»




[epeueHn AIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcos UH()OpPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «lHTepHeT», HEOOXOIMMBIX [UIi OCBOCHUS HCIHILIAHEI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OO0pa30BATENBHBIX PECYpcOB HH(MOpPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHEeT»
URL anpec HanmenoBanue
(http://lib.aanet.ru/) bubmuoreka ['VAIT
http://Ims.guap.ru dusuka 1
http://Ims.guap.ru dusrka 2
http://Ims.guap.ru dusuka 3

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenbp mporpaMMHOr0 o0OeCHeueHUs, HCIOIb3YEeMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTeNILHOrO MpoLecca M0 AUCLUIINHE.
[lepedeHp UCIONB3yeMOTr0 MPOrPaMMHOT0 obecrieueHus npejacrasieH B Tabuuie 10.

Ta6ymmma 10— [Tepeyers mporpaMmMHOTO oOecrieueHus
Ne i/m HaunmenoBanue

He npenycmorpeno

8.2. [lepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBICHHH 00pa30BaTEILHOTO MpoIiecca Mo AUCIHUITITHHE

[lepeyeHp WCMONB3yeMBbIX HWH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMAIMOHHO-CITPABOYHBIX CHCTEM
Ne /i HaumenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa30BaTeILHOTO TpoIiecca MO TUCITUTUTHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 06a3bl

Howmep aynutopun
Ne n/mn HaumeHnoBaHue cocTaBHON 4acTu MaTepUaibHO-TEXHUYECKOM 0a3bl (npu
HEOOXOJMMOCTH)

1 JlexumonHast aynuropus

2 Crenmanu3upoBaHHas aboparopust «MexaHuKay 31-04

3 Crernmanu3upoBaHHas 1abopatopus « IIEKTPOMArHeTHU3M 32-04

4 CrienmanusupoBaHHas jgadoparopus «ONTHKaY 32-06

5 Crienmanm3upoBanHas taboparopus «Kanrosast Ouznka» 32-03, 32-05

10. OueHouHbIe cpeACTBA ISl MPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OIEHOYHBIX CPEIACTBIJIA TPOBEJACHHUS IMPOMEKYTOYHOW aTTeCTaIlluu
oOyJaronuxcs Mo AUCHUIUINHE MPUBEACH B Tadnuie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB AJISl TPOBEACHUSI POMEKYTOUHON aTTeCcTalluu
By mpoMexxyTouHOM aTTecTaruu IlepeueHb OIICHOYHBIX CPENICTB
DK3aMeH CnHcoK BONPOCOB K IK3aMEHY;

10.2. B kadecTBe KpUTEpUEB OIICHKH YPOBHA C(OPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJaroUIMMHCs MPUMEHseTCsl 5-0ajuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU



http://lib.aanet.ru/

KOMIIETEHIINI, KoTopas nmpuBeaeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6ammpHas ~ mIKama ~— MOAYJIBHO-PEUTHMHTOBOM  CHUCTEMBl  YHHUBEpPCUTETa,  IpaBUja
MCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
'VAIL

Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

Or1eHKa KOMITETEHITUI

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayupHas mKana PAKTCp (bopmp

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOrPAMMHBIN
MaTepua;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasCh HA 3HAHWS OCHOBHOW W JOMOJHHUTEIBHOU JIMTEPATYpPHI,
TECHO IPHBS3bIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHS C MPAKTUYCCKOM
JESITEIIbHOCTHIO HAIPABIICHHS;

— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIE UM HJICH;

— JIeJIaeT BBIBOALI U 000OIICHHUS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNMaTM3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
(Ga4uTCHO»

— 00yJaroUics TBEPIO YCBOWII MPOrPaMMHBINA MaTepHajl, IPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKON JESITEITHbHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET HAy4YHbIC TOJIOKCHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— BJIQJICET CHCTEMOMH CIIeMATN3NPOBAHHBIX TOHSTHH.

«XOpOLIO»
(Ga4YTCHO»

— oOyyarouuiicss yCBOMJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
II0 CYILIECTBY M3JIaraeT €ro, ONMpasCh HAa 3HAHUSA TOJBKO OCHOBHOM
JUTEPATYPBI;

— JIONyCKaeT HeCYIIEeCTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B IIPAKTUYECKOM IIPUMEHEHUU 3HAHWUN
HallpaBJICHUS,

— ci1ab0 apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHMS,;

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOJOB M 000OIIEHHUI;

— 9YaCTMYHO BIAJCET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITH.

«yZI0BJIETBOPUTEIIHLHOY
«GAUTEHO

— o0ydJaromuiicss He YCBOWJI 3HAYUTENBHOW 4YacTH MPOTPaMMHOTO
MmarepHaa;

— JIOMYCKaeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTH  IpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBIICHUH,

— MCTIBITBIBAET TPYIHOCTH B MMPAKTHYECKOM IPUMEHEHNUN 3HAHH;

— HE MOXKET apryMEHTHPOBATh HAy4YHbIE MTOJIOKECHMUS;

— He (JOpMYIIHPYET BBIBOJAOB U 0000IICHHH.

HCYIOBJIICTBOPUTCIILHO
HEC 3a4YTCHO»

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHBIE MaTEPHAIIBI.
Bomnpocsr (3agaun) asns sK3aMeHa mpecTaBiIeHbl B Tabuie 15.

Tabmuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Nerm/m | IlepeueHp BOpocoB (3a7au) Ui FK3aMeHa

Cemectp 1

OcHoBHbIE KUHEMaTHueckue noHsaTus. Kunemaruka matepuanbHoi Touku. CKOPOCTh U
YCKOPEHHE MaTEPUATbHON TOUKHU

YCKOpeHI/Ie IIpU MJIOCKOM KpHBOHHHCﬁHOM JABMKCHHUU

KunemaTtnka abCONFOTHO TBEPIOTO TEIA

CBs3b TUHEWHBIX U YTJIOBBIX BEJIMYUH

O0600111eHHBIE KOOPIMHATHI U CTETIEHU CBOOO]IBI

OcHoBHas 3aga4a KWHEMATHUKHW OJIA MaTepI/IaJIBHOﬁ TOYKHN

N[OOI WIN| -

3axkonsl HeroTOHA




oo

3akonbl Kernepa u 3aK0H BCEMUPHOTO TATOTEHUS

9 IIpuHIMn neTepMuUHN3Ma

10 3aK0H COXpaHEHHUs UMITYJIbCa

11 TeopeMa 0 IBHKEHUH LICHTPA Mace

12 I'paBUTanIMOHHAs U UHEPTHAS MAacChl

13 MOMEHT CHJIBI © MOMEHT MMITyJIbCca. Y paBHEHHE MOMEHTOB

14 3aKOH COXpaHEHHs] MOMEHTa UMITYJIbCa

15 CexTopuaiibHasi CKOPOCTh

16 PaboTa, MOIITHOCTh M KWHETHYECKAs SHEPTHSI

17 [loTeHunanbHble U HEMOTEHIMAIBHBIE CUIIBI

18 [TorennanpHast SHEPrys, 3aKOH COXPAHEHUS] MEXaHUYECKON SHEPTuu

19 MoMeHT uHepIuu

20 Teopema IllteitHepa

21 MoOMEHT UMITyJIbca a0COIIOTHO TBEPJIOTO TEJa

22 Kunernueckas sneprust ATT. Pabota u momtHocTs Bpamenust ATT

23 [Ipunnun otHocuTenbHOCTH ["anunes

24 OxcnepumeHTanbHble npeanocbuiku CTO

25 [Toctynartel DiiHITElHA, TpeoOpa3zoBanus Jlopenia

26 CrnenctBus u3 npeodpazobanust Jlopenna. 3akoH cnoxxenus ckopocteit B CTO

27 HNHuTtepBan

28 PenstuBucTckas nuHaMuka

29 WuBapuaHThl TEOpHH OTHOCUTENBHOCTH. [IpUHIINIT SKBUBAJIEGHTHOCTH

30 HewneprnmanbHbIe CUCTEMBI OTCYETA

31 JuddepennnanbHoe ypaBHeHHE KoJieOaHUM NPYKUHHOTO MAaITHUKA, €r0 PEelICHHe

32 BekTopHas nuarpamma

33 DHeprus rapMOHHYECKUX KOJICOAHHIA

34 Y cnoBrs BOBHUKHOBEHUS KOJeOaHU

35 DU3NYECKUI U MATEMaTUYECKUI MAasTHUKHU

36 3aryxaromue KonedaHus

37 Breinyxaennsie kosnebanus. Pezonanc

38 Crnosxenue xKonebaHuii OTHOTO HaMpaBIEHUS C OJMHAKOBBIMU YaCTOTAMU

39 CrnosxeHue B3auMHO NMEPHEeHIUKYISIPHBIX KoleOaHu

40 Boaubl. OCHOBHBIE TOHSTHS

41 YpaBHeHHe Oeryuieil BOJIHBI

42 BonnoBoe ypaBHeHnue. CKOpOCTh BOJHBI B YIIPYTOil cpefie

43 OHeprus BOJIHbI

44 NHTEHCHBHOCTD BOJIHBI

45 D¢ ekt Homnepa

46 Judpaxius Boas. [punnun [Noiirenca

47 WuTepdepenius BoJIH OT ABYX HCTOYHHUKOB

48 Crosiune BOJIHBI

49 Jlucriepcusi, rpynmoBasi CKOPOCTh BOJTH

50 WneanbHepiil ra3. JlaBneHuWe Ha CTEHKY COCYya.

51 [TapameTpsl cocTosiHUSI, TEMIIEpAaTypa. Y paBHEHHUE COCTOSHUS, PYHKITUS
COCTOSIHUS

51 BHyTpeHHsIs S5HEprus HAEAIBHOIO ra3

53 Pabota naeanpHOro ra3a B pa3iuyHbIX TEPMOAMHAMUYECKHUX MPOIIECCaX.

54 IlepBoe Hayan0 TEPMOAMHAMUKH.

55 AnmabaTuyeckuil mporecc.




56

[uxn Kapno

57 PabGora TenioBoTO ABUTATENS

58 OO6paTuMOCTh TEPMOJAMHAMHUYECKHUX IPOLECCOB, TeopeMbl KapHo

59 Hepasencto Kiaysuyca. DuTponus

60 DOHTpOIUS U BEPOSITHOCTh

61 bapometpuueckas ¢popmyna. Pacnpenenenne bonpiimana

Cemectp 2

1 Hanpsix€HHocTh snekrpudeckoro nosst. [lpunnun cynepno3unuu

2 [Torenmuan 3nexTpudeckoro noiis. [lpuHmun cyneprnosunuu. Teopema 0 HIUPKYISAIHHA
BekTopa E

3 ITorok BekTopa E. Teopema ['aycca nins Bektopa E

4 CuoBbl€ JIMHUY U HKBUIIOTEHIMATIbHBIE IOBEPXHOCTH

5) CnenctBus u3 TeopeMsl ['aycca

6 Hanpsk€HHOCTh M HOTEHIMAIT AJIEKTPUYECKOr 0 AUIIOIISA

7 DJEeKTPUYECKUH TUI0Jb BO BHELIHEM OJIE

8 IIpOBOAHMKY B 3JIEKTPUUECKOM TOJIE

9 Jwsnextpuku. Bektop anekrpudeckoil unaykuun. Teopema ["aycca nns Bektopa D

10 I'pannunsble ycnoBus uist BekTopoB D u E

11 OnekrpoéMkocTb. KoHaeHcaTopbl

12 [TapaniesnbHOE U MOCIIE0BATENIbHOE COSAMHEHUE KOHJIEHCATOPOB

13 DHeprus AEKTPUYECKOTO MOJIs

14 Onexkrpudeckuit Tok. [ImoTHOCTH TOKA

15 3akonsl OMa B 00BIKHOBEHHOH M U depeHaIbHoi opmax

16 3akoH Oma 1J1d 3aMKHYTOM 1Ienu

17 3axonbl J[xoyst — JIeHna B 00bIKHOBeHHOU U U pepeHmaibHol hopMmax.

18 MarauTtHas UHIYKIHS

19 3akoH buo — CaBapa — Jlanutaca

20 MarauTtHas HHAYKIHS OPSIMOTO MTPOBOJA C TOKOM

21 B3aumoneiicTBre NPOBOJHUKOB C TOKAMHU

22 JIMnonbHbI MATHUTHBIA MOMEHT. MAarHUTHOE 1M0JIE KOHTYpPa C TOKOM

23 MarHuTHas HHAYKIMS IBHOKYILErocs 3apsja. B3anMmoaelcTBie IBIOKYIIUXCS 3apsiioB

24 JIBI>KEHME 3apsKEHHBIX YaCcTUI] B MArHUTHOM TIOJIE

25 Teopema o mupkysiiun BekTopa B

26 MarHuTHas HHAYKIMS TOPOUJA U COJICHOU 1A

27 MexaHnueckas paboTa B MarHUTHOM T10JIe

28 MarnuTHbIii noTok. Teopema I'aycca s Bekropa B

29 MarauTHBIA IUI0JIb B MAarHUTHOM II0JIE

30 Marneruku. Teopema o nupkyssiuu sekropa H

31 SIBnenue peppomMarseTuzMa

32 DNeKTPOMArHUTHASI WHTYKITHSI

33 Camounnykuus. B3anmuast uHAyKIus

34 DHeprusi MArHUTHOTO TIOJIS

35 BuxpeBoe anekTpudeckoe moiie

36 Tox cMmemenns

37 YpaBHenust MakcBeiia

38 BosiHOBOE ypaBHEHUE 37I€KTPOMArHUTHOTO MOJIS

39 CBoiicTBa DIIEKTPOMArHUTHBIX BOJTH

40 3aKOHBI IPEJTOMIICHHUS M OTPAKEHUS CBETa

41 KorepenTHocTh cBETa




42 WNHuTtepdepennus cBeTa OT ABYX HCTOYHUKOB

43 Judpaxius. [punnun [oiirenca — @penens

44 3onbl Openens. udpakmus Opaynrodepa Ha mienn

45 Jucnepcus ceera

46 Judpakuronnas pemeTka

47 ITonspusanus cera

48 Crenens nojsipuzanuu. 3akoH Manroca

Cemectp 3
1 TennoBoe u3yyeHne
2 3aKOoHBI N3Ty4eHus: a0COIIOTHO YEPHOTO TeIa
3 ®opwmyna Penes — Jxkunca. Pacnipenenenue [1nanka
4 dotord ekt
5 TopMo3HOE PEHTI€HOBCKOE M3ITy4YeHHUE
6 ®oronsl. KopryckynsipHO — BOJTHOBOM Ayanu3M JIJisl CBETa
7 Dddexr Komnrona. Dmmuprudeckue 3aKOHOMEPHOCTH B CIICKTPAX aTOMa BOJIOPOAA
8 Mogens aroma 1o ToMIicony
9 Monens aroma o Pesepdopny. [Mocrymnarsr bopa
10 Teopus bopa — 3ommepdenbia
11 Bounsl [le bporins
12 BonnoBast GyHKIHS
13 VYpasuenue llpénunrepa
14 CooTtHomieHue Heonpeaenénnoctel ['eitzendepra
15 MukpouacTuiia B OHHOMEPHON MOTEHIIUAIBHOM sIME C 00-MU CTEHKaMH
16 MuKkpoydacTuiia B TpEXMEPHOM HETTPOHUIIAEMOM MOTEHIIMAIBHOM SIIIUKE
17 CTOJIKHOBEHHE MUKPOUYACTHIIBI C MOTEHIIHAIBHBIM O0aphepoM
18 MukpoyacTuiia B HEIPOHHUITAEMOU cdepe
19 ["apMOHHMYECKHIT OCHMIUIATOP B KBAHTOBOM MEXAaHUKE
20 KBaHTOBBII poTaTtop
21 ATOM BOZIOpPO/Ia B KBAaHTOBOM MexaHuke. CiuH
22 ToxaecTBeHHOCTh KBaHTOBBIX yacTull. [Ipuniun [laynu
23 3amoHeHHe AMEKTPOHHBIX 000ouek. Tabnuia Menaeneena
24 XapaKkTepUCTHIECKNE PEHTTEHOBCKHE CIIETPHI
25 OHeprus CBA3U B MOJIEKYJIE
26 Pacripenenenane @epmu - Jlupaka
27 Pacnipenenenne bo3e - DiiHmnTeliHA
28 DHepreTudecKe 30Hbl B KpUCTAJIax
29 [1poBOAMMOCTB MOTYITPOBOTHUKOB
30 CrioHTaHHBIE M BBIHY)KJICHHBIE MTEPEXO0IbI
31 [Tpunnmn paboTs! 1azepa
32 Knaccuyeckas teopust TerioeMkocTH [rononra u [1tu
33 KBaHTOBast TEOpHSI TETNIOEMKOCTH DWHIITEHHA
34 KBanToBas Teopus TemoeMkocTu Jlebas
35 KoHTakTHBIE SIBICHHS
Bompocsr (3amaun) aiis 3ageta / qudd. 3aueTa npejpacraBieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3aaun) ams 3aueta / qudd. 3auera
Ne n/mt Ilepeuenp BonpocoB (3a1a4) juist 3ayera / audd. 3agera

Y4eOHbIM MJIaHOM HE IPEYCMOTPEHO




IlepeyeHp TeMm Ui KypCOBOTO IPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne /i [TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BHIITOIHEHHS
} KypCOBOH paboThI

Y4eOHBIM IIIaHOM HE MPEAYCMOTPEHO

Bompocer s mpoBeneHUsT TPOMEXKYTOYHOM AaTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Tabnwmie 18.

Ta6ymia 18 — [IpumepHslii mepedeHb BOIPOCOB ISl TECTOB

Ne n/mt IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB

Y4eOHbIM MJIAHOM HE NPEAYCMOTPEHO

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne n/mn IlepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoguveckre  MaTepUalbl,  ONPEACISAIONME  MPOLUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUH, COJIEPXKATCi B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIONIUX TOPSJIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTallMi O0yJaroluxcs
I'VAIL

11. Meroauueckue yKazaHHs sl 00yJarOIIMXCS 110 OCBOCHUIO TUCIIUTUINHBI
Llenb0 MUCIMIUIMHEI SIBJISIETCSI TIOYYEHHUE CTYACHTAaMH HEOOXOIMMBIX 3HAHUH, YMEHUN U
HaBBIKOB B O0JIACTH aHAJIM3a MEXaHU3MOB BO3JCHCTBHS OMACHOCTEH Ha ueloBeKa, XapakTepa
B3aWMO/ICHCTBHS OpTaHU3Ma YeJIOBEKa C OTMACHOCTSAMH Cpe/bl OOMTaHHUS B CBSI3U C BOIIPOCAMH,
CBSI3aHHBIMU C ITpobeMaMu o01el GU3UKH.

Mertoauyeckue yka3aHusi s O0y4alOIIUXCS 10 OCBOCHHMIO JIEKIIMOHHOIO
Marepuajia

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOe U sSCHOE U3JIoKeHuEe ydyeOHoro marepuana. HasHaueHue COBpPEMEHHOH JEKIUU B
paMKax JIUCIMIIIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(YOPMALMIO 1O TEME, a B OCBOCHUHU
(dyHIaMEeHTalbHbIX MpoOJeM AMCHUIUIMHBL, METOJOB HAy4yHOTO IO3HAHUS, HOBEHMIINX
JOCTMD)KEHUI HaydyHOH MbIciu. B yueOHOM mporiecce JeKIUs BBINOJHAET METOI0JOTHUECKYIO,
OpraHU3aIMOHHYI0 U MHPOPMAMOHHYIO (QyHKIUHU. JIeKIMs pacKkpblBaeT MOHATHIHBIN anmapar
KOHKPETHOU o0yiacTH 3HaHus, €€ mpoOsieMbl, AAaeT LEeIbHOE NPEACTaBICHUE O AUCIUIIIMHE,
MTOKa3bIBACT B3aUMOCBS3b C APYTMMH AUCIUIUIMHAMM.

[TnaHupyeMbl pe3yabTaThl NP OCBOCHUH 00YYaIOUIMMCs JIEKIIMOHHOTO MaTepuana:

— TIIOJIy4YEHUE COBPEMEHHBIX, IEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHHWW, YPOBEHb

KOTOPBIX ONpPEEIAETCS IENEBOM YCTAHOBKOM K KaX 0l KOHKPETHON TEME;
— TOTy4YeHHE OMBITa TBOPUYECKOUN pabOThI COBMECTHO C MPEIOIaBaTelIeM;

— pasBuTHE TNPOGECCHOHATHHO—JEIOBBIX  KAa4eCTB, JIOOBH K TMpeaMeTy |
CaMOCTOATEIIBHOTO TBOPYECKOTO MBIIICHUSI.




— TOsBJIEHHE HEOOXOAMMOro HHTEpeca, HE0OXOAUMOTO Il CAMOCTOSITEIbHON pabOThI;

— IIOJIy4YeHUE 3HAHUM O COBPEMEHHOM YPOBHE pa3BUTHS HAYKM M TEXHUKH U O
MPOTHO3€E UX PA3BUTHS HA ONMKAWIINE TOMIBL;

— HAY4YUTCS METOJMYECKH OO0padaThiBaTh MaTepuan (BBIACIATH TJABHBIC MBICIH U
MOJIOXKCHHS, TPUXOAUTh K KOHKPETHBIM BBIBOAAM, IIOBTOPSATH HMX B  Pa3IUYHBIX
(bopMyITUPOBKax);

— HOJYYCHHUC TOYHOI'O IOHUMAaHUs BCCX HGO6XO,I[I/IMBIX TEPMHUHOB U MMOHATHH.

JlekMOHHBI ~MaTepuad MOXET COINPOBOXKAAThCS JEMOHCTpAlMed ClIalJoB U
UCIOJIb30BAaHUEM Pa3JaTOYHOIO MaTepuajla IpH IPOBEIEHUM KOPOTKMX JTUCKYCCHH 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/AEIbHBIX TEMATUK 110 IUCLHUIUIMHE.

Metoauyeckue yKazaHMsl 1JIs1 O0y4YAIOIIMXCH MO NPOXOXKICHHUIO NPAKTHYECKHX

3aHATHH

[IpakTyeckoe 3aHATHE SBISETCS OAHOM M3 OCHOBHBIX (hOpM OpraHM3aluu y4eOHOTO
npoliecca, 3aKIryvaroniascs B BbIIOJHEHUH 00yUYaloIMMUCS MOJI PYKOBOJCTBOM IpenoaBaTess
KOMILIEKCa YYEOHBIX 3aJJaHUH C LENbI0 YCBOEHHMsS HAy4HO-TEOPETUYECKUX OCHOB Yy4eOHOU
JUCLUIUIMHBL, TpUOOPETEHHs] YMEHUH M HAaBBIKOB, OIbITa TBOPUECKOU J€STEIbHOCTH.

Lenpro MPaKTUYECKOTO 3aHIATHS ISl 00YJaIOLIerocs sBJSIETCS MPUBUTHE 00yYaromeMcst
YMEHMH U HaBBIKOB MPAKTUYECKOU EATEIBHOCTH 110 U3y4aeMOU JTUCIUIUINHE.

[Tmanupyemble pe3yabTaThl IPH OCBOSHUH 00yUYaIOMIeMCs IPAKTHIECKUX 3aHATHI:

3aKperyieHue, yriyOsleHue, pacUIMpeHue | JeTalu3alus 3HaHUM [pU  pelieHuu
KOHKPETHBIX 3a/1a4;

pa3BUTHE MO3HABATENIBbHBIX CIIOCOOHOCTEH, CAMOCTOSTEILHOCTH MBILIEHHSI, TBOPYECKON
AKTUBHOCTH;

OBJIa/ICHUE HOBBIMM METOJAAMU M METOAMKAMU M3Y4YEeHUS KOHKPETHOH yueOHOM
JUCIUIINHBI,

BBIpa0OTKa CHOCOOHOCTH JIOTHYECKOI'O OCMBICIEHHUS IOJIYYEHHBIX 3HAaHUN Juid
BBITIOJTHCHMS 3aTaHHI;

o0ecrieyeHrne palMOHAIBHOTO COYETaHUs KOJUJIEKTUBHOM M WHAMBUAYaJIbHON (Qopm
00y4eHwusl.

QyHKINY TPAKTUYECKUX 3aHATUN:

II03HABATENbHAS,

pa3BHBaroIas;

BOCIIUTATEIIbHAS.

[lo xapakTepy BBINOJHAEMbIX OOYYalOIIMMCS 3aJaHUN MO NPAKTHUUECKUM 3aHATHUAM
HOJPa3eIAI0TCA Ha:

03HAaKOMUTEIbHBIE, MPOBOJIMMBIE C LEIbI0 3aKPEIUIEHNs U KOHKPETH3alMH HW3YYEHHOTO
TEOPETUYECKOr0 MaTeprara;

aHAJIMTUYECKHEe, CTaBAILIME CBOEH LEIbI0 IMOJydeHHEe HOBOH WMH(pOpMalMd Ha OCHOBE
(dopMaTn30BaHHBIX METO/IOB;

TBOpYECKHE, CBSI3aHHBIE C IOJIyueHHEM HOBOW HH(pOpPMALUU MYTEM CaMOCTOSTEIHHO
BBIOPAHHBIX MOIXO0/0B K PELICHUIO 3a]1ay.



@opmbl  OpraHM3anUM TPAKTHYECKUX 3aHATHH ONPENENSIOTCS B COOTBETCTBHH CO
cneuu(uyeckuMU OCOOEHHOCTSIMHM Y4eOHOH IUCHMIUIMHBI U HensMu oOydeHus. OHM MOTYT
IPOBOJIUTHCS:

B MHTEPAKTUBHOM (hopMme (pelieHue CUTYallMOHHBIX 33J1ad, 3aHATHUS 110 MOJICIIMPOBAHUIO
peasbHBIX YCIOBUH, JIEJIOBBIE WIPHI, WIPOBOE INPOCKTHPOBAHHE, HMHTAIMOHHBIC 3aHSITHA,
BBIC3/IHBIC 3aHATHS B OpraHu3anuu (MpeanpusTusi), AeioBas ydeOHas urpa, posieBas Hrpa,
IICUXOJIOTUYECKUH TPEHHUHT, KeiC, MO3TOBOM IITYpPM, IPYIIIIOBBIE TUCKYCCHH);

B HE HMHTEPAKTHBHOW (opme (BBINOJHEHNE YNPaXKHEHWH, PEIICHHE THUIOBBIX 3ajad,
pelIeHne CUTYallMOHHBIX 331a4 U IpyToe).

Metoauka MPOBEACHUS NPAKTUYECKOTO 3aHATHUS MOXET OBITh PAa3IUYHOM, MPH 3TOM
B)XHO JIOCTM)KEHUE OOIIEH e JUCUUTUINHBL

TpeGoBaHus K MPoOBeAeHNI0O MPAKTHYECKHX 3aHATHIT
[TpakTHueckue 3aHATHS HPOBOAATCS B BHIEC OOCYXKIEHHS OCHOBHBIX THIIOB 3ajad,
CBSI3aHHBIX C TEOPETHYECKHMHU BOIPOCAMHU, PACCMATPUBAEMbIMU B JIEKLIMOHHOM KypCe M B BHJE
pa30bopa BOIPOCOB, KOTOPBIE MOT'YT BO3HHKHYTB y CTY/ICHTOB ITPH OCBOCHUH MaTepHaa.
Metoaudeckue ykazaHWs [0 TIPOBEACHUIO TMPAKTHYECKUX 3aHATHIA IMPHUBEICHBI B
CIIEYIOIMX MocoOMsIX uMmeronmxcs B Ooubmuoreke ['YAII B HamedaTaHHOM M 3JIEKTPOHHOM
BUJIC!
1. Mexanuka. Konebanust u Bonuel. Tepmonunamuka. Coopuuk 3anau //M.U. Kosanenko,
10.A. Ky3uenos, M.H.Kynsouikas, H.I1.JIlasposckasi, H.-H.JIutBunosa, E.B. Momaps ,
IO.A. HoBukoBa, B.®. Opinos, J.E.Ilorapes, B.K. [Ipununko, E.B. Xonunesa. 1O0.H.
[apes, B.b.1llanuu, b.®.11udpun, C.5. Hlepdak 2010. 84 c.

2. OnextpuuectBo. Marnetm3sm.  Ontumka. COopuuk 3amad. /MU, Kosanenko,
H.I1.JIaBpoBckas, H.H.JIutBunosa, E.B. PyrtskoB. FO.H. Llapes, b.®.llludpun, C.A.
[lep6ak 2013. 80 c.

3. KeanroBass ¢msuka. CoOopuuk 3amau //, L. Kosanenko, H.II. JlaBporckas, H.H.
JlutBunoBa, B.®. Opnos, [I'.JI. Ilnexorkuna, B.K. Ilpununko, E.B. Pyrskos, FO.H.
[Hapes, C.A Ulepbak, 2004, 56¢.

MeTtoauyeckue ykazaHusi Ui O0y4YalOUIMXCSl 1O MPOXOKIAEHUIO JIA0OPATOPHBIX
pador

B xoxme BbinmonHeHus 1a00paTOpHBIX paboTa OOyyarolUiCs JODKEH YIIyOuTh U
3aKpenuTh 3HAHMS, MPAKTUUYECKUE HAaBBIKH, OBJIA/JIETh COBPEMEHHON METOJUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUHM C KBAJU(PHUKAIMOHHON XapaKTEepUCTHKOM 0Oydaromerocs.
Beinonnenue 1abopaTopHbIX paboT COCTOMT M3 3KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHo-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUITUH.

Breinonnenue nabopaTopHbIX pabOT 0OydaromUMCs SIBISIETCS HEOThEMJIEMON YacTbiO
U3yYeHHs] JUCHUILTUHBI, ONpeIeNsieMOld y4YeOHBIM IJITAHOM M OTHOCHUTCS K CpEeACTBaM,
00ecIeunBarONINM PEIICHUE CIEAYIONINX OCHOBHBIX 3314 y 00y4aromerocs:

MpHOOpETeHNE HABBIKOB MCCIICOBAHUS TPOIIECCOB, SBJICHUIA U OOBEKTOB, H3y9aeMBIX B
paMKax JaHHOW JHCIUIUTUHBI;

3aKpeIuieHUe, pa3BUTHE M JeTalu3alus TEOPEeTHMYECKHX 3HAHMM, MOJYYEHHBIX Ha
JEKIHSIX;

MoJTy4eHre HOBOM MH(pOpMaIMK IO U3y4aeMoil TUCIUITIINHE;



MpuoOpeTeHNne HABBIKOB CAMOCTOSITEIFHON pabOThI ¢ JaOOPAaTOPHBIM 000PYIOBAHHEM
npubopamu.

3ananue u TpeOOBaHUS K NPOBEAECHHUIO JIA00OPATOPHBIX PadoT

B Tedenme cemecTpa KaKIblid CTYJEHT B COOTBETCTBHHM C pabouedl MporpaMMoil o
nucuuiinae Ou3rka JOJKEH BBIMOJHUTH ONpEIeIeHHOE YHCIIO JJabopaTopHbIX paboT. Ha
KWKy J1abOpaTopHyr padoTy IUIAHMPYETCs HE MEHee JABYX 3aHATUM: OJHO — Ha
BBITIOJTHEHUE W3MEPEHHI, M OJHO — Ha 3amuTy ordera. OTYET NMUIIETCS HE BO BpPEMS
3aHATHH, a JOMa WJIM B OMOJIMOTEKE.

B navane cemectpa 10 Hayana 3aHATUN CTYACHT JAOJDKEH OBITH MPOMHCTPYKTUPOBAH IO
TEXHUKE OE30IaCHOCTH IMPHU MPOBEACHHUH JabopaTOpHBIX paboT mo dusuke. [Ipoxoxaenue
MHCTpyKTaxa (UKCHUpYEeTCsl B CHEIHAJIbHOM JKypHaje, TaM HYXHO 00s3aTeIbHO
pacnucarbcs.

B naGoparopuio CTYIEHTHl AOHKEH MNPUXOAWTH IMOJATOTOBIEHHBIMHU K Ha3HAYeHHOM
pabote. HeoO6xoaumMo 3apaHee mpoyuTaTh onrcaHue padOThl U TEOPETHUUECKUE CBEICHUS U3
COOTBETCTBYIOLIEro paszfena kKypca. He 3a0biBaiiTe 0 peKOMEHAOBAHHOW JuTepaType M
00s3aTeNbHO MOTYYUTE B OMOIMOTEKE BCE TIOCOOMSI, BRITTyCKaeMbIe Ka(eapoid.

BeImonHsATe paboTy CTYIAEHTY pa3pemiaeTcs, JUIIb MOCIe J0MycKa, OTyYeHHOTO MOCie
Oecensl ¢ mpenogaBaTeneM. [IpemogaBaTens qOMKeH YOSIUTHCSA, YTO CTYAEHT IIOHUMAET:

KaKue sIBJICHHS OH OyAeT HaOJIt01aTh U UCCIIE0BATh;

Kakas 11eJib TIepe/l HUM TOCTaBJICHA,

KaKMMH MPUOOpaMH U KaK BEIyTCsl U3MEPEHUS;

KaK CJIeyeT MPOBOJUTH SKCIIEPUMEHT.

[TomyuyeHHbIi 10MyCK K paboTe OTMEYaeTCsl MPEnojaBaTesieM B KypHalie.

B mporecce BeImosHEHHsT J1a0OpaTOpPHOW pabOTHI HYKHO OO0s3aTEIBHO 3aIlOJIHUTH
MPOTOKOJI M3MEPEHHI. Y KaXKIOro CTyJIEeHTa MPOTOKOJI H3MEPEHHH TOJIKEH OBITh CBOW;
BEJICHUE OJHOTO MPOTOKOJIA HECKOJIBKUMHU CTYJIEHTAMHU BMECTE HE JMomyckaercs. [IpoTokon
BeneTcs Ha ucTe GpopmaTta A4. B mpoToKoJie TOKHO OBITh OTPasKEHO:

TOYHOE TIOJJHOE€ Ha3BaHUE M HOMEep J1abopaTOpHOl paboThl B COOTBETCTBUU C
METOJUYECKHUM ITOCOOHEM;

bamuMsl, MHULIKAIBI CTYJEHTa U HOMEP TPYIIIbL;

(bamMuIMs 1 MHULMAIBI IPETIoAaBaTeNs;

Ta0JIMIIa TEXHUYECKUX XAPAKTEPUCTHK W3MEPHUTEIBHBIX MPUOOPOB (Ha3BaHHWE MpPUOOpa,
pabounii quanasoH, IeHa JSICHUS, KJIacC TOYHOCTH U JIp.);

nmapaMeTpsl YCTAHOBKH, Ha HEH yKa3aHHBIC,

pe3yJIbTaThl U3MEPECHUM;

JlaTa U MOAIUCH CTYJICHTA.

Bce 3anmmcu TOJDKHBI BECTHUCH aBTOPYYKOM, MIAPUKOBOW, KANWUISIPHOM WM TEJIEBOM
pyuKoi. 3anuch HaOMIOACHUI U TAHHBIX KapaH/JallloM HE JIOMYCKaeTcs, KapaHJalloM MOKHO
JUIIb YePTUTH Tabnuibl U rpaduki. Benenue «4epHOBUKOB MPOTOKOJIA» U MEPEHUCHIBAHNE
UX B KOHIIC 3aHATHS HAYMCTO HE PEKOMEHIYETCS; ATO HEHY)KHas TpaTa BpPEMEHU U
BO3MOXXHOCTh JIOMIYCTUTh OIIMOKY TIpH TiepenuchiBaHuu. CTapaTeNbHOCTh W aKKypaTHOCTh
Jy4IIe MPOSIBUTH MPU OPOPMIICHUH OTUETA.



[To oxoHYaHUU U3MEPEHUI TPOTOKOI 00SI3aTENILHO JaeTCs Ha MOJIUCH MPETOaBaTelo.
be3 »sToil moamucu MPOTOKOJ CUMTAETCs HeAeUcTBUTENbHBIM. [loamuch cTyneHTa B
MPOTOKOJIE 0003HAYAET, YTO OH OTBEYAET 3a BCE IMPOBEICHHBIE M3MEPEHHUS, a TMOAMKCH
mpernojaBaTelis 03Ha4aeT, YTo paboTa JEeHCTBUTENBHO BBITIONHATIACH U YKa3aHHbBIC 3HAUCHUS
JNEHCTBUTENBHO MOJIYYEHbl IMEHHO TEM CTYJIEHTOM, KOTOPBI COCTaBUII MPOTOKOI.

[To pesynbraram, 3aUKCUPOBAHHBIM B MPOTOKOJE M3MEPEHHH, CTYACHT JAOMa MUIIET
OTYET M 3alUINaeT ero Ha cienyrouieM 3anatuu. [lpu 3ammre oTuera MOryT ObITh 3a7aHbI
J00BIE BOIPOCHI MO TEOPUM H3Y4YAa€MOIO SIBJIEHUS W IO MOJIYYEHHBIM pe3ylibTaTraM. 3a
NPHUHATHIA OTYET MPETNoJaBaTeNlb BBHICTABISIET CTYACHTY OLIEHKY M IOCJIE STOr0 cOooOIIaeT
HOMEp U Ha3BaHUE ClIeayolIel 1a00paTopHOi paboThI.

Crpykrypa u ¢popma ordera o 1adopaTopHoii padote

Otuer JomKeH cofepkKaTh CICAYIOIUE Pa3ieibl:

1. Llens paboTHI.

Ona cdopmynupoBaHa B OIKCAaHUU JIAOOpATOpPHOW paboOThI, OTTyJa €€ CIEayeT
IIEpEnuUCaTh.

2. Onucanue J1ab0paTOPHOI YCTaHOBKH.

Onucanue  yCTaHOBKM  JODKHO  ObITh  KpaTkuM.  CiemyeT  OTpaHHYMTHCS
(GYHKIIMOHATTEHOW WIIM AJIEKTPUYECKON cXeMOo# ycTaHOBKH. He Hy)KHO MPUBOINUTH BHEUTHETO
Braa mpubopoB. Jlanee HEOOXOAMMO ONUCATh YKCIIEPUMEHT U TIEPEUNCIIUTh U3MEPUTEIbHBIC
npuOopbl B TaONMIE TEXHUYECKHX XapAaKTEPUCTHK, TEPEHECEHHOW W3 MPOTOKOJIA
M3MEPEHHII.

3. PaGoune dpopmysl.

PaGouumu Ha3bIBalOTCSI TOJIBKO T€ (POPMYJIbl, IO KOTOPHIM HENOCPEIACTBEHHO
IPOU3BOJIATCS BBIYMCIEHUS UCCenyeMblX BeanuuH. CineBa B popmylie JOKHO CTOSITh TO,
YTO CJEAyeT OINPEAeNuTh, CIpaBa - TO, YTO M3MEPSUIOCH B paboTe miam m3BecTHO. Bce
MPHUBEICHHBIE POPMYJITBI TOJKHBI OBITH TPOHYMEPOBAHBI.

BreiBox hopMyn 1 ipomMeKyTOUHBIE BRIPAKEHUS B 3TOM pa3jielic MPUBOAUTH HE HYXKHO.
@opMynbl 71 BBIYHCICHHUS TOTPENTHOCTEH W TMPOBEACHUS MaTeMaTHYECKOW 00pabOTKH
pe3yJabTaTOB U3MEPEHMI B 3TOM pa3Jielie TOKE HE IPUBOIATCS.

4. Pe3ynbTaThl U3MEPEHUN U BBIYUCIICHUM.

B »TOM paszzpene ordyera JOKHBI ObITH NMPUBEIACHBI BCE M3MEPEHHBIE U BBIYHUCICHHBIC
pe3ynbrathl. [10 BO3MOXHOCTH, MX HYXHO NpPEJCTaBIsATh B BUJE HAIJSIAHBIX Tabmui. B
MPUBOJMMBIX 3HAYCHHUSX HEIB3SI OCTABIATH JIMITHHUE JCCATHYHBIC Pa3psiabl (mompolOHee 00
ATOM TIOHWJIET peub HIKe). B paboTe MokeT ObITh HECKOIBKO 3aJIaHWi, BCE OHH JIOJDKHBI
OBITH TIPUBEJICHBI B 3TOM pa3Jielie.

5. IIpuMepsl BBIYUCICHUN.

B sTtom paszzpene oruera AOKHBI OBITH MPUBEACHBI MOAPOOHBIE MPUMEPHI BHIYMCICHUIN
no Kaxnaoil paboueidt ¢opmyne. He HyXHO NpUBOAUTH BCEX BBIUMCICHHM, BIIOIHE
JIOCTaTOYHO OJIHOTO MpHUMEpa MO Kax10il ¢opMyie. DTOT pasfen HyX eH Ui TOro, YTOOBI
npenojaBaTeNiio ObUIO Jierye HaWTH OMMOKY B BBIUMCICHHUSX WJIM HM3MEPEHUSIX, €CIH
TaKOBBIE€ BCTPETATCS.

6. Beruncienue norpenHocTei.



B »sTOoM pasnmene oryera AOMKHBI OBITH MPEACTABIECHBI (OPMYINBI, MO KOTOPBIM
NpOBOAMIIACH MaTeMaThudeckass oOpaboTKka pe3ylnbTaToB u3MepeHui. JloMKHBI OBITH
BBIBEJCHBI (DOPMYJIBI, 1O KOTOPHIM BBIUHCISUIUCH CHCTEMATUYECKHE U CIydalHbIe
MOTPEIIHOCTH U MPEICTABICHBI TPUMEPHI BBIYUCICHUN 10 KaXKI0M U3 HUX.

OTOT pasfen oTdyeTa caMblidi CIOXKHBIA Uit cTyAeHToB. llo Hemy Oojbine Bcero
BOIIPOCOB, B HEM Oouibllie Bcero omunook. Teopust nmorpemHocTeil 0ObIYHO ObIBAE€T HANMCAHA
JUIsl TIOATOTOBJIEHHOI'O YMTATENs, 3HAaKOMOI'O C BbICHIEH MaTemaTHKoil. B HacTosmem
OCOOMM aBTOPHI MOCTAPAIUCh OCTABUTH JIMILIL CAMOE Ba)XKHOE IO ATOW TEME U U3JIOKUTH
MaTepuaj Mo BO3MOKHOCTH MPOCTO.

7. I'paduku 1 pUCYHKH.

Hebonpmme rpaduky u puCYHKH pa3MemIalTcs B TeKCTe, a Oonbime - Gpopmara A4 -
NPUBOJISATCS HA OTIACIBHOM JHcTe. B m000M cimydae OHM JOJKHBI OBITH MOAMUCAHBI H
IPOHYMEPOBAHbl, HA HUX JOJDKHBI ObITh CCBUIKM B TeKCTe oTueTa. I'paduku o0s3arenbHO
BBIMIOJHAIOTCS Ha MWJUIMMETpoBoi Oymare. Ha kaxkaolh ocu JOKHO ObITH 00O3HAuUEHO,
Kakasl BeJIMYMHA U B KaKUX €IMHULAX BJOJb Hee OTKJIaabiBaeTcs. Ha camMux ocsix IOJIKHBI
ObITh HAHECEHBbI TOJIBKO Y3JIbl KOOPJAMHATHOM CETKH. VI3MepeHHble Ha ONbITE 3HAYEHUs
MOAMKUCHIBATE HA oOCAX He ciuemyeT. Ha rpaduk o00s3aTenbHO HAHOCATCS — BCE
HKCIIEPUMEHTAIILHBIE TOYKW, W MPOBOJIUTCS COCAMHSIONIAs WX JUHUA. OKOJO OJHOW WIIH
HECKOJIBKUX TOYEK OTKJIAJBIBAIOTCS CHUCTEMATHYECKHE IOTPEUTHOCTH COOTBETCTBYIOUINX
u3MepeHui (moapodHee 06 ITOM MONAET peub HUKE).

8. OKoHUYaTeNbHBIE PE3YJIBTAThI, UX 00CYK/IECHUE, BEIBOJIBI.

B stOoM pasnene oruera HY)XKHO MOABECTH HUTOr MpojJeinaHHON paboTel. Cruenyet
HaNucaTh, KAKUE TOJyY€Hbl BEIMYUHBI, U C KAKUMHU IOTPEIIHOCTSIMH.

Ecnu u3mepenus npoBOJMIIMCH PAa3HBIMU METOJAaMH, TO 00s3aTeNIbHO HYKHO CPAaBHUTH
OTH PE3yNbTAThl U WX MOTPEHIHOCTH, CIENATh 3aKIIOYCHHE, KaKOW METOJ| JIydIle, TOYHEE,
ynooHee.

Ecnmu m3BecTHO TaObiMyHOE 3HAYCHHE W3MEPEHHOW BEIWYMHBI, TO HYXHO 00s3aTE€IBHO
CPaBHHTH €TO C MOTYICHHBIM Ha OTBITE 3HAYCHUEM H JIaTh apTyMEHTHPOBAHHOE 3aKIFOUYCHUE
00 uX COBIAJCHUH UM HECOBIAICHUU.

Ecnu B pabote 3HaueHus OAHON M TOM K€ BETUYMHBI MOJYUYEHBI SKCIEPUMEHTAIBHO U
TEOPETUYECKH, TO O3TU  pe3yNbTaTbl HYXHO 00s3aTENbHO CpPaBHUTh W JaTh
apryMEeHTHPOBAHHOE 3aKJII0YEHHE 00 UX COBIAJICHUH UJIM HECOBIIAICHUU.

B cnydae, xorma Mexay CpaBHHUBAEMBIMH BEIMYMHAMHU HUMEIOTCS HEJIOIyCTHUMBIC
pPacXoXKJIEHHUs, 3TO HY)KHO 00s3aTeTbHO OTMETHTh B OTYETE M BHICKA3aTh MPEAIIOIOKECHHE O
BO3MOXXHBIX IPUYMHAX ITOTO HECOBIMAICHUSI.

Ecmu B paboTe cTaBMIIOCH MENBI0 MPOBEPHUTHh KaKOW-TO (YM3MUECKUIA 3aKOH WU W3YYHUTh
SBJICHUE, TO B JAHHOM pa3jiesie HeoOX0uMO J1aTh 0OOCHOBAHHBI OTBET HA MOCTABIICHHBIN
BOIIPOC.

BrIBOA 10/1KEH COOTBETCTBOBATD LIETH PAOOTHI.

TpedoBanus k opopmireHnIo oT4yera 0 1a00paTOpHOIl padore

Otuer no naboparopHoii paboTe AOHKEH BBINONHATHCS Ha uctax ¢popmara A4. 3anucu
Ha JIMCTaX BEIYyTCS TOJIbKO C OAHOW cTopoHbl. Ilo Kpasim jucTta 10JKHA OBITH OCTaBJIEHA
pamka mupuHONM He MeHee 20 MM. DTy paMKy pHUCOBaTh Ha JIMCTax HE HYKHO, HO U
3acTynaTh 3a HEe HEe CienyeT. B pamke B BEpXHEM IoOJie HYXXHO JIMIIb MOCTaBUTH HOMED



cTpanuIel. [IpoHyMEepOBaHHBIMU JTOJDKHBI OBITH BCE JIMCTHI OTYETa, HAUMHAS C TPETHETO.
[IepBblil AUCT — TUTYJIBHBIA U BTOPOM JINCT — IPOTOKOJI U3MEPEHUI, HE HYMEPYIOTCS.

Otuer cnenyer nucath ot pyku. Ecnu Bel ncnonb3yere dykue 3aroToBkH, TO OyabTe
TOTOBBI OTBEYATh 32 BCE «3aMMCTBOBAHHBIE) OITNOKH, KOTOPBIX ObIBaeT MHOTO. CKa3aHHOE B
paBHOM Mepe OTHOCHUTCS K (popmyiiam, KOTOpbie Bbl mojcMoTpenu y KOro-to, a He BbIBEJIH
camu. Jlyume cnpocuts npenogaBaress. OH MOJCKAXKET UM TPOBEPUT, MPABUIIbHO JU Yy Bac
MTOJTYYHIIOCH.

TuTyapHBIA THCT PabOTBI MOXKET OBITh HANMCAH OT PYKW WJIM Hale4yaTaH Ha MPUHTEPE.
DJIeKTpOHHAs BEpCUS TUTYJBHOTO JIUCTa HaxoAauTcs Ha caiite ['Y Alla.

Meronuueckne yka3zaHHs 110 BBIITOTHEHHIO Ja0OPAaTOPHBIX padoT MPHUBEIEHBI B CIEIYIOLIIX
nocobusx umeronuxcs B 6ndauoreke ['Y AIl B Harle4aTaHHOM U 3JI€KTPOHHOM BHJIE:

4. Mexanuka. Konebanust u BosiHbI. MouekynsipHas ¢usuka. JIabopaTopHbId MPaKTHKYM

//M.A. Kosanenko, H.II. JlaBpoBckas, H.H. JlurBunora, [I'.JI. Ilmexorkuna, JI.E.
[Torapes, B.K. [Tpununxo,. FO.H. LHapes, b.®. lludpun, 2014, 132 c.

5. DnekTpuuectBO0 U MarHeTusM. JlaGopatopusiii npaktukym// /E.H. Kotmukos, C.A.
[Mepbak, 1.1 Kosasenko, FO.A. Ky3nenos, M.H. Kyns6umnkas, H.IT. JlaBposckas, H.H.
JlutBunosa, I'.JI. Ilnexorkuna, B.K. Ilpununko, E.B. Pyrskos, , FO.H. Ilapes, b.®D.
ludpun, 2010,84 c.

6. BonnoBas ontmka Jlabopatopusiii mpaktukym //E.H. Kotmukos, W.II. KpekrtyHosa,
H.IT.JTaBpoBckas, FO.A. Houkosa, A.H. Tporun 2013 68 ¢

7. KanroBas ¢usuka. JlaGopatopusiii mpaktukym //I.A. BecumueBa, M. Kopanenko,
H.IT. JlaBpoBckas, H.H. JlurBunoa, B.®. Opno, B.K. IIpununko, C.I1.danees,
E.B.Xonunesa, O.H. Ilapes, b.®. [lIudpun, 2008, 80 c.

MeTtoanyeckue ykazanus A5 00y4alOmMXCcs MO MPOXOKIEHHI0 CAMOCTOATEIbHOI
padoThI

B xone BbIMOMHEHUSI CaMOCTOSITENIBHOM PabOThI, OOYJAIOIIUICS BBIMOIHSAET padoTy IO
3a/laHuI0 M TIPU METOJMYECKOM PYKOBOJICTBE IpernojaBaTelisi, HO 0€3 ero HermocpeaCTBEHHOTO
y4acTusl.

s oOyvarommxcsi 1Mo 3a04HOi (opMe 0OydeHHs, caMOCTOsTeNIbHas paboTa MOXKET
BKIIIOUATh B ce0s KOHTPOIBbHYIO paboTy.

B mporecce BBIMOTHEHHS CaMOCTOSITENBHON paboThl, Yy oOydaromierocss (Gpopmupyercs
1enecoo0pa3Hoe IIaHUPOBaHUE PaboUero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHMS
Y HAaBBIKM B YCBOCHUM M CHUCTEMAaTH3aIlMU MPUOOpETaeMbIX 3HAHHM, 00€CIeunBaeT BBICOKUUN
YPOBEHb YCIEBAEMOCTH B TEPHOJ OOYYEHHs, IOMOTAET TOJYYUTh HABBIKA TOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MeTtoaudyeckuMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaAMOCTOSITENIbHYIO  paboTy
00y4JarOIIUXCS SIBISIFOTCS:

y4e0HO-METOIUYECKII MaTepHrall o JUCIUILINHE;

METOJIMYECKUE yKa3aHUs MO BHIMOJHEHHIO KOHTPOJBHBIX padoT (s 00y4aromuxcs 1mo
3a049HOU (hopme 0OyUueHus).



MeToanuyeckne yKazaHusl JJIsi 00y4alIIMXCSH IO MPOXO0KIECHUIO MPOMEKYTOYHOM
aTTrecTanuu

[Ipomexxyrounass  arrectanusi  oOyyaroIIMXCs  NpeAycMaTpHBaeT  OICHMBAHUE
IPOMEXYTOYHBIX M OKOHYATENIBHBIX Pe3yJabTaToB OOyueHHs 1o aucuuruinHe. OHa BKIIOYAeT B
ceost:

9K3aMeH — (popma OLIEHKM 3HAHMM, MOJYYEHHBIX OOYdYaloIIMMCSl B IMpoOIecce H3yueHUs
BCEH MUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOATEIbHOU pabOThl, CIIOCOOHOCTH MPUMEHSTH
UX JUI1 pEelIeHUs NPaKTUYECKUX 3aaad. OK3aMEH, KaK IIpaBUJIO, IMPOBOAMTCS B NEPHOJ
9K3aMEHALIMOHHOM CECCHM M 3aBEpIIACTCA aTTECTALMOHHOM OLIEHKOM «OTIMYHOY», «XOPOIIO»,
«YAOBIIETBOPUTEIIBHO», HEYIAOBIETBOPUTEILHOY.

Cucrema OLEHOK IpU IPOBEIECHUU IPOMEKYTOUHOW aTTECTAlMU OCYLIECTBIAETCS B
COOTBETCTBUM C TpeboBanusiMu [lonokenuit «O TeKymeM KOHTPOJIE YCIEBAEMOCTH U
OPOMEXyTOUHOU arrectauuu cTyaeHToB [YAII, oOyuarommxcss 1O MporpaMMmbl BBICIIETO
oOpazoBanusi» U «O MOAYIbHO-PEUTUHIOBOM CHCTEME OIICHKM KadecTBa ydeOHOW paboTh
cryneHtoB B 'Y AIy.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.
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