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AHHOTaNINA

Jucuumnnza «®Pu3nka» BXOAUT B 00pa30oBaTeIbHYIO IPOrpaMMy BBICIIEI0 00pa3oBaHUs
no HampaieHuo moaroroBku/ crenuanbHocTH 12.03.04 «buoTexHWUYECKHE CHUCTEMBI H
TEXHOJIOTUM» HAIPABIECHHOCTH «bBHOTEXHHYECKHEe M MEAMLMHCKUE anmnapaTbl M CHUCTEMBD).
Juctummaa peanu3yercs kadempoid «No3y.

JlucuuiuinHa HalelieHa Ha ()OpMHUpPOBaHUE Y BBIITYCKHUKA CIIEIYIOLUIMX KOMIIETCHIIUMI:

VYK-1 «CrocobeH ocymiecTBIATh MOUCK, KPUTHUECKUH aHAIW3 U CHHTE3 MH(pOpMaInH,
IPUMEHATh CUCTEMHBIN OJXO0/ AJIs PELIEHUs IOCTaBICHHBIX 3aau»

OIIK-1 «Cnoco0GeH NpUMEHSTh €CTECTBEHHOHAyYHbIE W OOLICHMHXCHEPHBIC 3HAHMUS,
METO/Ibl MATEMaTUYECKOI0 aHaJIN3a U MOJIEIMPOBAHNUS B MHKEHEPHOU JeSITeIbHOCTH, CBSI3aHHOM
C pa3paboTKOH, MPOEKTUPOBAHHEM, KOHCTPYMPOBAHUEM, TEXHOJIOTHUSIMH IPOU3BOJACTBA H
JKCIUTyaTalui OMOTEXHUYECKUX CH»

OIIK-3 «Cnoco0eH TpOBOIUTH H3KCIIEPHUMEHTAIBHBIC HWCCICAOBAHUS M H3MEpPEHHUS,
o0OpabaTbIBaTh U NMPEJACTABIATH MOJyYEHHBIE JAaHHBIE C YYETOM CHELU(PUKH OMOTEXHUYECKHX
CHUCTEM U TEXHOJIOTHUI

CopneprkaHue TUCIMITIIMHBI OXBAaThIBAET KPYT BOIIPOCOB, CBA3AHHBIX ¢ IMpobieMaMu oO1ei
buzuku.

[IpenoaBanve AUCHUILUIMHBL IpelycMaTpuUBaeT cienyroue ¢GopMbl OpraHu3aluu
y4eOHOTO TpoIIecca: JISKIIUH, JTa00opaTopHbIe padoThl, MPAKTHUECKUE 3aHATHS, CAMOCTOSTEIIbHAS
paboTa cTy/ieHTa, KOHCYJIbTallUH.

[TporpaMMoil IUCHUIUIMHBI TPETYyCMOTPEHbI CIEAYIOLIUE BUABI KOHTPOJIA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyA0eMKOCTh OCBOCHHUS TUCIUILUIMHBI cocTaBisier 13 3aueTHbIx enuuui, 468
4acoB.

S3bIK 00yUYeHMS 10 TUCHUIUIMHE «PYCCKUH »



1. IlepedeHb mIIAaHUPYEMBIX PE3yJIbTATOB O0YUEHHUS MO AUCLUIIINHE
1.1. Tlenu nmpenomaBaHus AUCIUIUTHHBI
-[I0JIy4YEHHE CTYACHTAMH HEOOXOANMBIX 3HAaHUI 1 HABBIKOB B 00JIaCTH €CTECTBEHHBIX HAYK;
-[IPEJICTABJICHUE BO3MOXHOCTH CTYIEHTAM pa3BUTb U IPOJEMOHCTPUPOBATh HAaBBIKK B
U3MEPEHUSIX, BEIYUCICHUAX 1 00paboTKe pe3ynbTaTOB U3MEPEHUH;

-CO31aHuC
TCXHUYCCKUX AUCLHUIIIINH.

MO AEP>KUBAIOIIEH

o0pa3oBaTeNbHOI

Cp€abpl mnperoaaBaHUA JIA OCBOCHHUMA

1.2. JlucumruivHa BXOAUT B COCTaB 00sI3aTENbHON YacTH 00pa30BaTENILHON MPOrpaMMEI
BhIciIero oopasosanus (nanee — OI1 BO).
1.3. IlepeueHp IIaHUPyEMBIX PE3YIBTATOB OOYUEHHS IO JUCLIUILIMHE, COOTHECCHHBIX C
IUTAaHUpYEeMbIMU pe3ynbratamu ocBoeHus OI1 BO.
B pesynpraTe m3ydeHHs AMCHMIUIMHBI OOYYAIOIIMICS JOJDKEH O0JIafaTh CIEAYIOIIUMHU
KOMIIETEHIIMSIMUA WJTM UX 9acTsAMHU. KoMIeTeHIMu M WHAMKATOPHI UX JOCTHKCHUS TPUBEACHBI B

tabimue 1.

Tabmuna 1 — [lepeueHb KOMIETEHIMI ¥ HHAWKATOPOB UX JOCTHIKEHHSI

Kareropus (rpynmna) Kon n HaumeHnoBanue Konx n HanmMeHOBaHME MHAMKATOpA
KOMIIETEHIIUH KOMIIETEHIIUU JIOCTUKEHUS] KOMIIETEHIIUU
VYK-1.3.1 3HaTh Kak MPOBOAUTH aHAIU3
3aJad4, BbIACISASA ee Oa30BbIe
COCTABJISIIOLIME, OCYLIECTBICHUE
VYK-1 Criocoben HIWIE, OCyII
JEKOMIIO3ULIMH 3a1a4H.
OCYLIECTBIIATH
. | YK-1.V.1 ymeTh HaX0AUTh U KPUTUYECKU
IIOMCK, KPUTUYECKUI
aHaJIM3UPOBaATh UH(POPMALILIO,
aHaJIU3 U CUHTE3 .
YHuBepcanbHble S — HE0OXO0IMMYIO JUIsl pElIeHHs] IOCTaBICHHON
KOMIIETEHIINH P ’ 3a/1a41
MPUMEHSITh

CHCTEMHBIHN MOAX0/
JUTSL peleHust
IMOCTaBJIEHHBIX 3a7a4

VK-1.B.1 BnageTs HaBBIKaMHU
pPacCMOTPEHHS BO3MOKHBIX, B TOM UHCIIE
HECTaHJapTHBIX BAPUAHTOB PELICHUS
3a/1a4M, OLIEHUBAs UX JOCTOMHCTBA U
HEJAOCTATKH, a TAK)KE BO3MOKHBIE
TTOCJIEICTBUSA

O6menpodeccnoHalbHBIE
KOMIIETSHIIH

OIIK-1 Cnocoben
MIPUMEHSATh
€CTeCTBEHHOHAYYHbBIE
1 OOIEUH)KEHEPHBIE
3HaHUSI, METOJIBI
MaTeMaTHYeCKOTro
aHam3a u
MO/JICIMPOBAHUS B
VHKEHEPHOU
NesITeIbHOCTH,
CBSA3aHHOM C
pa3paboTKoii,
MIPOSKTHPOBAHUEM,
KOHCTPYHPOBaHUEM,
TEXHOJIOTHSIMH
MIPOU3BOJICTBA U
9KCIUTyaTallH
OMOTEXHUYECKUX CU

OIIK-1.3.1 3HaTh MaTeEMaTHUKY B
VHKEHEPHOU MPAKTHKE ITPU
MOJICIMPOBAHUH OMOTEXHUYECKUX CUCTEM
OIIK-1.Y.l yMeTp NpuMEHATh 3HAHUS
€CTECTBEHHBIX HayK B MH)KEHEPHOU
MIPaKTUKE MPOEKTUPOBAHUS
OMOTEeXHUUYECKUX CUCTEM U METUIIMHCKUX
U3 eI

O6menpodeccuoHanbHbIE
KOMITCTCHITUH

OIIK-3 Cnocoben
IIPOBOJUTH
3KCHCpI/IM€HTaHBHBIe

OIIK-3.VY.1 ymeTb BeIOUpaTh U
HCIOJIb30BaTh COOTBETCTBYIOIIUE PECYPCHI,
COBPEMEHHBIE METOUKH U 000PYOBAHHE




WCCIICIOBAHUS U
W3MEpEHUS,
o0pabaTsIBaTh U
MPEJCTABIISTh
MOJIYYCHHBIC TaHHBIC
C y4eToM crenuduKu
OMOTEXHUUYECKUX
CHCTEM U
TEXHOJIOTHI

JUTSI IPOBEICHUS DKCIIEPUMEHTAIbHBIX
MCCIICIOBAHUI U U3MEPEHUI
OIIK-3.B.1 B1ageTh HaBBIKaMU 00PaOOTKU

U IpEACTaBJICHUA IMMOJTYUYCHHBIX

OKCIICPUMCHTAJIBHBIX JaHHBIX IJIA
IMOJIYy4YCHHA 000CHOBaHHBIX BBIBOJOB

2. Mecro nucuurminHbl B cTpykType OI1
JlucuumimHa MOKeT 0a3UpoBaThCs Ha 3HAHUSX, paHEe IPHOOPETEHHBIX 00YJAOIIMMHUCS

NPU U3YYCHUU CIICAYIOIIUX JUCIIUILIHH:
— Jluneitnas anrebpa

— Maremarnueckuii aHaIN3

— Teopus BeposiTHOCTEH

3HaHI/IH, MMOJIYYCHHBIC IIPpU U3YUCHHUUN MaTCpUajia HaHHOfI JUCHUIIIIMHBI, UMCIOT KaK
CaMOCTOATCIIbHOC 3HAYCHUC, TAK U MOT'YT UCIIOJIB30BATLCA MTPHU U3YUCHUHN APYTUX OUCHUILINH:

— OJICKTPOTCXHHKA
— OJICKTPOHHKA

3. OOBeM H TPYAOEMKOCTh JUCITHILITTHBI
Jlannple 06 obmeM oO0beMe NUCHUIUIMHBI, TPYAOEMKOCTH OTIENbHBIX BUAOB Y4EOHOI
paboThI MO AUCIUTUTNHE (M pacTpeie]IeHne ATOH TPYJOEMKOCTH IO CeMeCcTpaMm) IpeACTaBICHEI B

Tadimue 2.

Tabmuma 2 — O6beM U TPYTOEMKOCTD JTUCITUTUIAHBI

TpynoeMKocTh 10 cemecTpam

Bun yuebHoit paboThl Bcero Nol No2 No3
1 2 3 4 5

Oobwasn mMpyooemKocHb OUCUUNIUHDL, 13/ 468 5/ 180 4/ 144 4/ 144
3E/ (uac)
AyoumopHnuie 3anamus, BCETo yac. 204 68 68 68
B TOM YHCIIE:

nexmu (JI), (qac) 102 34 34 34

npaktudyeckue/cemunapckue 3ansatus (113), 51 17 17 17

(uac)

nabopaTtopHbie padoTtsl (JIP), (yac) 51 17 17 17

KypcoBoii mpoekT (pabdota) (KII, KP), (qac)

9K3aMeH, (Jac) 108 36 36 36
Camocmoamenvnas padoma, Bcero (4ac) 156 76 40 40
Buo npomesxxcymounoit ammecmauyuu’ 3a4er, 9K3., OK3. OK3.
nudd. 3auet, sk3amen (3agert, Audd. 3aq, OK3., OK3.
DK3.*%*) OK3.
IpumMeyanue: = KaHANIATCKHH SK3aMeH

4. CopaeprkaHue TUCIUTUTHMHBI
4.1. PacnpenencHue TPYyIOEMKOCTH JUCIUILIAHBI IO pa3esiaM U BUIAM 3aHSITHIA.
Pa3nenbl, TeMbl AUCHUIUIMHBI U UX TPYIOEMKOCTh MPUBEEHBI B TabmuIe 3.
Tabnuna 3 — Pazfensl, TeMbl TUCITUTUIMHBL, UX TPYIOEMKOCTh
Pasnensl, TeMBI TUCITUTIIMHEI Jlexmn I13 (C3) JIP KII CPC
(dac) (gac) (gac) (gac) (qac)




Cemectp 1

Pasnen 1. Mexanuka 11 8 7 25
Paszgen 2. KoneGanus v BOIHBI 11 6 7 25
Pasnen 3. MonekynspHas Gusrka 12 3 3 26
Hroro B cemecTpe: 34 17 17 76
Cemectp 2
Paszen 4. DneKTpUYEeCTBO 11 7 8 13
Pazzen 5. Marnerusm 11 8 6 14
Paznen 6. Onruka 12 2 3 13
HWroro B cemecTpe: 34 17 17 40
Cemectp 3
Pazzen 7. KBanroBas onruka 11 5 7 13
Pazzen 8. KBanrtoBast MexaHUKa 11 9 3 14
Paznen 9. Craructuueckas (usmka 12 3 7 13
HWroro B cemecTpe: 34 17 17 40

1.1. Conepxanuie pa3fesioB U TeM JIEKIIMOHHBIX 3aHATUH.
ConeprkaHue pa3/ienoB U TEM JIEKIIMOHHBIX 3aHATHH MpUBEIEHO B Tabmule 4.
Tab6nuia 4 — ConeprkaHue pa3iesioB U TEM JICKITMOHHOTO ITHKJIIa

Howmep paznena

Hazpanue u COZCPIKAHUE Pa3aCIOB U TEM JIECKITMOHHOTO IUKJIA

Pasznen 1.

Mexannka

[Ipenmer MeXaHHKH.

Mexanuueckoe
COCTOSIHUSI M JETEPMHUHU3M B KJIACCUYECKOM MEXaHUKE. YPaBHEHUS
JOBUXXCHUA. FpaHI/IHI)I HpI/IMeHI/IMOCTI/I Knaccnqecxoﬁ MECXAaHUKU.

JIBIOKEHHE.

Tlonsarue




PensTuBuCTCKAsA M KBAaHTOBAsi MEXaHUKA

Kunemaruka paBuwxeHMsT MaTepuanbHOM Touku. CKOpocTh U
yckopenue. HopmanbHOE M KacaTelbHOE YCKOpEHHUsA. Panuyc KpHBH3HBI
TpaekTopuu. OCHOBHas 3a7adya KUHEMAaTUKd MAaTEpUaIbHOW TOYKHU.
Kunemaruka apukeHust abCOIOTHO TBEpAOro Tena. Bpamienue tBepaoro
T€J1a BOKPYT HETIOABM)XHOM 0CH. CBSI3b JINHEHHBIX U YTJIOBBIX BEJIMUUH IIPU
BpaIllaTeIbHOM JBUKCHHU.

WuepunanpHple  cucrteMbl  orcuera.  OCHOBHBIE  3aKOHBI
KJIACCUYECKON TMHAMUKH - 3aKOHbI HproTOHa. OCHOBHAs 3a1a4a AMHAMUKHU
MaTepuaabHOM Touku. HeunepuumanbHble cucTeMbl oTcuera. CHIlbL
VMHEpLMH. 3aKOH COXpaHEHMs MMITyibca. LIeHTp macc M ero IBHKEHUE.
Cucrema 1ieHTpa Macc.

Mexanunueckas pabora u MouHocTh. Kunernueckast aueprus. [lons
cun.  KoncepBaTuBHBIE M JMCCUNIATUBHBIE  CWIBL. Y CIIOBHE
MOTCHLIMAJIBHOCTU IOJSA CWJI. 3aMKHYTbIE M HE3aMKHYTBIE CHCTEMBI.
[lorenumanpHass s3Heprus cuctembl. CBsi3pb MEXIy MOTEHIMAIbHON
JHEprueil M 1O0JEeM KOHCEPBAaTUBHBIX CHWJI. 3aKOH COXpPaHEHMs
MexaHuueckol sHepruu. CucTemMbl eAMHMUII.

MOMEHT CuJIbl ¥ MOMEHT UMILYJIbCa. Y PABHEHHE MOMEHTOB. 3aKOH
COXpaHEHHsT MOMEHTa HMIYJIbca. MOMEHT HMIyJbca TBEpPAOro Teia
OTHOCUTEJIBHO HEMOABMXHOW ocu. MomeHT wuHepuun. OCHOBHOE
YpaBHEHUE JAVUHAMUKHM BpAILATEIbHOTO JABWXKEHUS TBEPAOro TeJa.
Kunernueckass sHeprus BpallaroIIErocss TBEPLOTO Teja. YpaBHEHUS
JBUKEHHUSI U YCIIOBUSI PABHOBECUS TBEPAOTO TeEA.

[Tpunuun otHocutenbHOCTH [anuies, npeodpazoBanus ["amues.
[Toctynarel crenuanbHOM Teopun OTHOcUTenbHOCTH. [IpeobpasoBanus
Jlopenna u cnenctBuss U3 HUX. OCHOBBI PEISITUBUCTCKOM MEXaHMKHU.
WHuTepBain, ero MHBapHaHTHOCTh. PendruBucTckuil umiynbc. OCHOBHOE
YPaBHEHHE DEIATUBUCTCKOM nuHaMuku. KuHernueckas »Heprus
pensaTuBucTCKOM 4YacTuipl. CBsi3b Macchl M dHEpruu. CBs3b MEXIy
SHepruei U UMIyjiabcoM yacTuilbl. OCHOBHBIE HJleH OOIIei Teopuu
OTHOCHUTEIILHOCTH

Pazpgen 2

dusnka konaeOaHuil U BOJIH

I"'apmonnyecknii u AHIApMOHUYECKHUU OCLUJLIATOP
(MaTemMaTH4yecKuii MAasTHUK, (U3NYECKUHA MAasTHUK, KOJeOaHUs TIOx
neiictBuem ymnpyroi cuibl). Croxxenue konebanuil. dusnueckuil cMbICI
CHeKTpaJlbHOTO  pazioxeHus.  JuddepenumansHoe ypaBHEHHE
koneObanuii. CBoOOIHBIC, 3aTyxawmue Koiebanus. BriHyXIeHHbBIE
Kosebanus. Pe3onanc.

Kunemartrka BOJTHOBBIX MPOLIECCOB (IJIOCKHE U chepuyecKre
BOJIHBI). BontHOBOE ypaBHeHue. [IpuHImI cynepno3unuu. JHeprus
BoJIHBL [ToTOK SHeprun. UHTeHCHBHOCTD BOMHBL. CTOsiUast BOJHA. 3BYK.
OcHOBHBIE XapaKTEPUCTUKH 3BYKOBOH BOJIHBL. DddexT Jomnepa s
3BYKOBBIX BOJIH

Pasznen 3

MonekynsipHas pusnka

TepMoauHaMu4eckue cOCTOSTHUS U mpouecchl. [lonsTie GpyHkunu
cocrosiaus. Bayrpennss sneprusi. Komudecto temnorsl. Pabora Tenanmpu
n3MeHeHnHu ero oobema. [lepBoe Havyano TepMoauHaMuKy. Temmneparypa u
BHYTPEHHSIS SHEPIUsl Kak QyHKIUS COCTOSIHUS. TemnoeMKoCcTb. DHTPOIUSI.
Bropoe u Tperbe Hawana tepMmoauHamuku. Teopembl Kapno. 3akoH
Bo3pacTanusi oSHTpornuu. [lopsamoxk wu  Oecrnopsiiok B HpUPOJIE.
TepmoaunaMuueckue GyHKINU.




WneanpHplii ra3 (ypaBHEHHE COCTOSIHMS, BHYTPEHHSS SHEpPrus,
TEIJIOEMKOCTH, YpaBHEHHE ainadaTel, padoTa IpU pa3IUuYHbIX POLECcCaXx,
sHTpomnus). BepostHocts u Quykryanuu. Pacnpenenenus Makcesia.
Ckopoctn TemnoBOro JBHKEHUS MoOIeKyln. CpenHsas KHHETHMYECKas
sHepruss MoJekysl. OCHOBHOE ypaBHEHHME KHHETHYECKOW TEOpUU
uJcalbHbIX ra3oB. Pacnpenenenne bonbnMana. DHTpONUS U BEPOSITHOCTD.
@da30Bble paBHOBECHSI U IPEBpPALICHUs. JIEMEHTbl HEPaBHOBECHOU
TEPMOAVHAMMKHU.  SIBIEHHMA  IepeHOoca, KUHETHYECKHE  SIBICHMS.
KonnencupoBanHoe coctossHue. KuHematuka M AUHaAMMKa
JKUJIKOCTEHN U ra30B.

Paznmen 4

DNEeKTPUYECTBO.

DNEeKTpOCTaTHUKa B BaKyyMe. 3aKOH COXPAHEHHUs dJIEKTPUUECKOTO
sapsiga. 3akoH Kymona. Cucremsl enunun. [IpmHnun cynepno3uumu.
Crctembl 3apsHDKEHHBIX YacTHI. JJEKTPUYECKU 1umnoib. Pabora cun
DIIEKTpOCTaTUYeCKOro  mois. Teopema O  LMPKYJISILIMM  BEKTOpa
HanpsDKEHHOCTH.  [lOTeHIMaNIbHOCTh ~ AJIEKTPOCTATUYECKOTO  MOJIS.
HanpspkeHHOCTh M ITOTEHLMAJ JIEKTPOCTATUYECKOIO IOJISA. CBSI3b MEXIY
HuMu. Teopema I'aycca sl DJIEKTPOCTATUYECKOIO IO B BaKyyMe.
[[pumenenne Teopemsl ['aycca k pacyeTy nosiei.

DnekTpocTaTHKa B BellecTBe. Tumbl Au3aeKTpukoB. [lonspusanus
IU3IeKTpUKOB. CBOOOAHBIE W CBsI3aHHbIE 3apsiibl. JManeKkTpuueckas
BOCHPUUMYHUBOCTb. [[uanekTpuueckas NPOHUIAEMOCTh. DJIEKTPUUECKOE
cMmenienue (MHAaykuus). Teopema ['aycca Juist 3J1€KTPUYECKOro IOJsS B
TUBJIEKTPUKE. Y CIOBUS Ha IpaHULE pasjiena ABYX OUAIIEKTpUKOB. [lone
BHYTpM TMpOBOJHMKA M y ero mnosepxHoctdu. OOmas 3amaya
ANEKTPOCTATUKH. DIIEKTPOEMKOCTh ITPOBOAHHKA.

Konzgencaroppl. OHEprusi CHCTEMBI DJJIEKTPUUECKHX 3apsi/ioB.
DHeprusi 3apspKeHHOro TpoBOoJHUKA. OObeMHas TIJIOTHOCTH DJHEPTHHU
NEKTPUYECKOTO MOJIS.

VcaoBus  CylecTBOBaHHUS 3JEKTPUUECKOIO TOKA. YpaBHEHHUE
HENPEPBIBHOCTU. DJIEKTPOABIIKYINAsA cuia. HemoTeHnuanabHOCTb MO
CTOpOHHUX cwil. 3akoHbl Oma u J[xoyns-JleHna B HMHTErpajJbHOM H
nuddepeHranbHON Gpopmax.

Pazgen 5

DneKTpoAHAMUKA

Marnurocraruka B Beniectse. HamaranueHHocTs. MosnekysipHble
TOKM. MaruutHas BOCIPUUMYHUBOCTh. MarHutHas MPOHHUIIAEMOCTb.
HanpspkeHHOCT  MarHUTHOro mois. JlMaMarHeTWKH, NapaMarHeTHKH,
¢deppomarneTuku. Teopema O UHPKYISLMKM BEKTOpAa HAMpPSHKEHHOCTU
MarHuTHOrO 1Mo (MHTerpaibHass u JuddepeHuanbHas  (HopMbl).
VYcnoBus Ha TpaHUIle JBYX MarHETHKOB.

3aKoH @apanes. IIpaBuio Jlenna. CamonHayKIuS.
NunyktuBHOCTh. B3anmHas wuHAYKOWA. B3auMHas WHIYKTUBHOCTD.
OOvemMHass MJIOTHOCTh OSHEPrMM  MarHUTHOro mojs. Buxpesoe
anekTpudeckoe noisie. Tok cmemenns. Cucrema ypaBHeHU Makcsena.
Marepuanbable ypaBHeHUs. KBazucranuoHapHsle TOKU. MIHBapraHTHOCTB
ypaBHeHU MakcBesia OTHOCUTEIRHO TIpeoOpa3oBanuii JlopeHiia.
[IpyHIMI OTHOCUTENBHOCTH B 3JIEKTPOINHAMUKE.

Paznen 6

OnTuka.
BonHoBoe ypaBHEHME A 3JIEKTPOMarHUTHOM BOJHBL. CBoiicTBa
3JIEKTPOMArHUTHBIX BOJH. Bektop IloliHTHHTa. MIHTEHCMBHOCTH CBETa.
O¢pdexr Mommepa ans SIEKTPOMATHUTHBIX BOJH. OTpaxkeHue W

npenomiieHue ceera. Onrudeckoe nzoopaxkenue. [Ipuanun depma.




Wntepdepenust  cBeta. KorepeHTHOCTP ¥ MOHOXPOMATHYHOCTb.
Hudpakuus ceera. [Tpunmun I'roiirenca-Openens. Meton 3o Openens.
Hudpakus @paynropepa Ha Imend U JUPPAKIUOHHON peIIeTKe.
lNomorpadun. EcTecTBeHHBI M MOJAPU30BaHHBIA CBET. 3aKOH Maitroca.
[Tongpuzanus cBera Mpu OTpakeHUHU U IpesiomyieHuu. 3akoH bprocrepa.
JBoiiHoe nydemnpenomiienue. HopmanbHas W aHOMalbHas AMCIIEPCHS.
®azoBas u rpynnosas ckopoctu. @opmyna Panes. Onementsr Oypobe -
OITHKH.

Paznen 7 KBanToBas ontuka

TennoBoe uznyuenue Tten. 3akoH Kupxroda. 3akoHbl u3mydeHus
abcomoTHO uepHoro Ttena. KBanroBas rumore3a u ¢opmyna Ilmnanka.
KganroBas ontuka. ®otosddexr, onbitel CtoneroBa. @oTonsl. [aBienue
cBeta. KopnyckynsapHo-BOIHOBOM qyanu3Mm s cBeta. DpdexkrKomnrona.

Paznen 8 KBanToBas MmexaHuka

Teopuss bopa. Omnwitel @panka u I'epua. Kopnyckymnspao-
BOJIHOBOM nayanu3M Mukpouactul. ['mnore3a ne bpoiuia. ®a3oBas u
IpynmnoBas ckopocTu BoJiH Je bpoiis. BoaHoBoit naker. CtatucTuyeckoe
UCTOJIKOBaHWE BOJH aAe¢ bpoina. IlpuHuun  HeonmpeneneHHOCTH
Ieitzenbepra. BosHoBas (yHKIUS, €€ OCHOBHBIC cBOMCTBA. OmepaTopsl
¢u3nyeckux BeJWYMH. BpemMeHHoe M cTalMOHapHOE YypaBHEHHE
[IIpenunrepa, KBaHTOBBIE COCTOSIHUA. KBaHTOBBIE YpaBHEHHUs JIBU)KCHMSL.
CBobOosnHas wactuna. Yactuna B OECKOHEYHOH NOTEHIMAIbHOM sMe.
KBanroBbiii ocumiuisitop. HyneBast sHeprusi, HyJneBble KoyieOaHUS.
[IpoxoxkeHre 4YacTHIBl 4yepe3 MOTeHUMaIbHbIM Oaphep. TyHHENbHBIH
ahdexr.

ATOM BOJOpOZJa B KBAaHTOBOM MexaHuKe. KBaHTOBbIE uyucIa.
OpOuTanbHbIA MEXaHUYECKUH U MATHUTHBI MOMEHTBI 3JIEKTPOHA B aTOME.
Opb6uransHoe rupomarautHoe oTHouieHue. OnbiT IlTepna m I'eprnaxa.
Cnun snextpoHa. [IpuHIUI TOXKAECTBEHHOCTH MUKpoYacTUll. PepMHOHBI
u 06030HB. CHMMeTpUsi BOJHOBOW (DYHKIIMM CHCTEMBI OJMHAKOBBIX
yactull. [lpunnun [aynu. O0bsacHeHnEe NepruoaNYECKOM
cuctemsl ieMeHToB J[.M.MenneneeBa. DHEpreTHUECKU CIIEKTP aTOMOB
n MoJiekyJ. ITpupona XuMudeckou CBs3H.

Pazpen 9 Cratuctudeckas pusuka

Cratuctnueckuid metoa. ®a3zoBoe nmpocTpaHcTBO. Pacnipenenenue
I'n66ca. CraTucTuyeckoe UCTOIKOBaHUE SHTponuu. CBOOOHAS SHEPTUsl.
CrarucTuyeckoe ONUCAaHWE KBAHTOBOW CHUCTEMBI, pPa3Iu4yue MEXIY
KBaHTOBOMEXAHUYECKOMN u CTaTUCTUYECKOMN BEPOSITHOCTSIMU.
Kiraccnueckas CTaTHUCTHKA Maxkcsemma-boapiimana. KBanToBrIe
cratuctukn Pepmu-/lupaka n boze-OlinmTeiiHa. CpaBHEHNE pa3IUYHbBIX
CTaTUCTHK.

Pacnipenenenne  @®epmu-/lupaka g DJIEKTPOHHOIO  rasa.
OneKkTpoHbl B KpUCTaulax. OHeprus @DepMu, BBIPOKICHHBIM U
HEBBIPOKJIEHHBIN 3JIEKTPOHHBIN ra3. DJIEKTPOHHAs TEINIOEMKOCTb.
TennoeMKoCcTh KpHUCTAIIMYECKOM pemeTkn. Kiaccudeckas Teopws,
Teopus DuHITeHa u Jle6as. ®oHoHbl. DOTOHHBIN Ta3.

1.2. [IpakTnueckue (CeMUHAPCKUE) 3aHATUS
TeMmbl MpakTUYECKHUX 3aHATUN U UX TPYILOEMKOCTh MPUBEIEHBI B TA0IHUIIE 5.

Ta6muma 5 — [pakTuueckue 3aHATHS U UX TPYIOEMKOCTh




No

TeMbl TpaKTUYECKHUX DopMBbI TPAKTUYECKHUX Tpynoem| paznena
o/ 3aHATUN 3aHATUH KOCTb, (qac) JTUCLIAIL-
JIUHBI
Cemectp 1
Kunematuka u Pemenue 3anau 2 1
JMHAMUKa MaTEpUaIbHON
TOYKH
Kunematuka u Pemenue 3angau 3 1
JUHAMHKa a0COIOTHO
TBEPAOro Tea
CriennanbpHast TeOpUs Pemenue 3amau 3 1
OTHOCHUTEIIbHOCTH
Kunemaruka u Pemenue 3amau 3 2
TUHAMHUKA KOJIeOaHHi
XapaKkTepuCTUKH Pemenue 3amau 3 2
BOJIHOBBIX TIPOIIECCOB
MomnexymsipHO- Pemenue 3anau 3 3
KHHETUYICCKAs TCOPHS
Cemectp 2
HarmpsixeHHoCTh 1 Pemenue 3amau 3 4
MOTEHIIUAT
ANEKTPOCTATUYECKOTO MOJIS
JIBr>xeHue Pemenue 3amau 2 4
3apsHKCHHBIX YaCTHII B
DJIEKTPOCTATUICCKOM T10JIC
Juanexktpuku B Pentenue 3amau 2 4
AIIEKTPUICCKOM TIOJIE.
Konnencaropsl
XapaKTepUCTUKH Pemenue 3anau 3 5
ANEKTPUIECKOTO TOKA
WNHaykuust MarHUTHOTO Pemenue 3anau 3 5
nosist. CHJIbl B MAaTHUTHBIX
TIOJISAX
3akoH Pemenue 3anau 2 5
AIIEKTPOMArHUTHOW WHTYKITHH
®dapanes. Pabota B MAarHUTHBIX
TIOJISAX
WuTepdepennyus, Pemrenue 3amau 2 6
T paKIus, MOISPU3ALIUs
Cemectp 3
TennoBoe uznydeHue, Pemenue 3amau 2 7
doTtorpdext
Dddexr Komnrona, Pemenwue 3amau 3 7
cBoiicTBa (pOTOHOB
AToOM BoOpOIa Pewienue 3anau 3 8
Jlocrynatsl bopa
CoorHolieHue Pemenue 3amau 3 8
HEOIPEIETIEHHOCTE N
['eiizenGepra, BOTHBI 1€
bpoiins
YpaBHeHue Pemenue 3anau 3 8




[lIpenunrepa [loreHmanbHbIC
OGapbepbl

KBaHTOBast ctaTucThka Pemrenue 3amau 3 9
Bcero: 51
1.3. JIaGopaTopHbIe 3aHATH
Tewmbl 1a0OpaTOPHBIX 3aHATUHI U UX TPYJOEMKOCTh IIPUBEICHBI B Ta0IHUIIE 6.
Tabnuua 6 — JlabopaTtopHbie 3aHATHS U UX TPYAOEMKOCTh
Ne Ne
HanmenoBanue 1abopaTopHBIX padoT Tpynoe paszzaena
- MKOCTb, (Jac) MCLUILIHHEL
Cemectp 1
MasitHrk Makcgesuia 4 1
HaknoHHblit MassTHUK 4 2
CTonKHOBEHHE 1IAPOB 3 1
MareMaTuuecKkuii 1 00OPOTHBIM MaSTHUKH 3 2
OmnpeneneHne CKOPOCTH 3ByKa B BO3IyXe 3 3
CemecTtp 2
OrnpezesieHne IeKTPOSMKOCTH KOHASH caTopa 4 4
HccnenoBanue penakcalMOHHBIX KOJICOaHUT 4 4
Onpenenenne ropu30HTAIBHON COCTABIAIOLIEN 3 5
HAMpPsKEHHOCTH MarHUTHOTO TOJIS 3eMITH
Omnpenenenue yaeabpHOro 3aps/ia 3JIeKTpOHa 3 5
Konbsua HeroToHa 3 6
0
Cemectp 3
[IpoBepka 3aKOHOB TETJIOBOTO U3TyYEHUS 4 7
1
Buemnuit porosadpdexr 3 7
2
O¢dexr Xonna B repMaHuN 4 9
3
Omnpenenenre NOTEHIUAIOB BO30YXK/IEHUS aTOMOB 3 8
4
Onpenenenre  IMUPHHBI  3aMPEUNICHHON  30HBI 3 9
5 MOJIYTIPOBOTHUKA
Bceero: | 51

1.4.
Y4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO

4.2. CamocrosTenpHas paboTa 00ydJaronuXxcst
Bunel caMocTosTenbHON pabOTHI U €€ TPYA0EMKOCTh MPUBEEHBI B TabIuUIlE 7.

Tabmuma 7 — Buasl caMocToATeIbHON PabOThI U €€ TPYIA0EMKOCTh

KypcoBoe nmpoekTupoBaHue/ BHIMOTHEHUE KYPCOBOM pabOTHI

o Bcero, | Cewmectp 1, Cemectp 2, Cemectp 3,
Bun camocTositensHOM paboThI
qac qac qac qac
1 2 3 4 5




H3yueHne TeOpeTHIecKoro Marepuaa

mucuuunasl (TO) ol 25 13 13
[ToaroroBka K TeKymemy KOHTPOIIIO
yeneaemoctu (TKY) o1 25 13 13
IToaroroBka K MpoOMeEKyTOYHOU 54 26 Wy 14
arrectaruu (I1A)

Bcero: | 156 76 40 40

Tabnuna 8— [lepeueHp MeyaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

5. IlepedyeHn yueOHO-METOAMIECKOTO OOSCIICUCHUS
JUTSL CAMOCTOSITEIIBHON pabOThI 00YYAFOIIUXCS TI0 JUCIUTLIHHE (MOIYITIO)
Y4eOHO-MeTOoIMYeCKUEe MaTepuaibl i1 CaMOCTOATEIbHONW paboThl OOYYArOIIMXCS YKa3aHbl B
.. 7-11.

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUCOHBIX U3TAHUI
IlepeuyeHb neyaTHBIX U IEKTPOHHBIX YU€OHBIX W3JaHUN IpUBEACH B Tabiuue 8.

Mudp bubnuorpaduueckas cesiika / URL agpec KonmnuecTBo 9K3eMILISPOB B
oubnuoreke
(KpoMe 3JEKTPOHHBIX
9K3EMILISPOB)

[53(075)] CasenbeB U.B. Kypc o6reii ¢pusuku: Yueonoe nocodue | ®O(4), 'C(94), I'CU3(1)
B 3 1. 2014. T.1. Mexanuka. MonekynspHas puzuka

[53(075)] CagenbeB U.B. Kypc obrelt ¢pusuku: Yuednoe nocooue | ®O(4), 'C(94), 'CU3(1)
B 3 1. 2014. T.2. DnekTpuuecTBo U MarHeTu3M. BoHBI.
Orntuka.

[53(075)] CagenbeB U.B. Kypc obmelt pusuku: Yuednoe nocooue | ®O(4), 'C(91), 'CU3(1)
B 3 T. 2014. T.3. KBanToBas ontuka. AToMHas pU3UKa.
®usuka TBEpAOro Tena. Pu3uka aTOMHOTO sA/ipa U
DJIEMEHTAPHBIX YaCTHII

[53(075) C12 | CaBennes U.B. Kypc pusuku: YuebHoe nocobue B 3.T. DO(2), I'C(98)
T.2. OnexrpuuectBo. Konebanus u BoaHbl. BomHoBas
onrruka. 2008

[531 B83] Hponos N.E. Mexanuka: OcHOBHBIE 3aKOHBI. M.: ®u3- I'C(133), I'CU3(1), I1I°(6)
mamiut, 2015

[53(075) Tpodumona T.U. Kypc ¢puzuku. 2007, d0O(3), I'C(27

T76]

53(075) T76] | Tpodumonra T.H. Kypc pusuku. 2003 I'C(35), KJI(5) T'C(134),

[1(8)
[531 B83] Hponos U.E. Mexanuka: OcHOBHBIC 3aKOHBI. M.: ®u3- I'CU3(1), CO(1), @O(4)

martiut, 2015

®O(2), TC(66),




[ 537(075) Hponos U.E. Dnekrpomaraern3m. OCHOBHbBIE 3aKOHBI. CO(1), III'(18)
&3] 2015

534.2(075) Hponor U.E. BonHossie npomeccel. OcHoBHBIE 3akoHBL. | DO(63), ['C(14), ITI'(8)
n83] 2015

530.145(075) | Upomos U.E. KBanToBas ¢usuka. OCHOBHBIC 3aKOHBI. I'C(66), III'(16)
N33 2015

[531 B83] Hponos U.E. ®usuka makpocucreM. OcHoBHbIC 3akoHbl. | PO(3), ['C(138), I1I'(30),
2015

7. IlepeyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYpPCOB
H(OPMaLIMOHHO-TEIIEKOMMYHUKAIIMOHHOM ceTu « HTepHeT
[lepeuenn ANEKTPOHHBIX o0pa3oBaTeIbHbIX pecypcos nH(POPMAIMOHHO-
TEJIEeKOMMYHUKAMOHHONW ceTh «VHTepHeT», HEOOXOMUMBIX [UIsl OCBOCHHUS JHUCUHUILIMHBI
npuBe/eH B Tabmmie 9.

Tabmuna 9 — IlepeyeHb ANEKTPOHHBIX O0OPAa30BATENBHBIX PECYpcOB HHGOPMAIMOHHO-
TeHeKOMMYHHKaHHOHHOfI CECTHN «I/IHTepHeT»
URL anpec HaumenoBanue
(http://lib.aanet.ru/) Bubnnoreka I'VAII
http://Ims.guap.ru dusnka 1
http://lms.guap.ru dusuka 2
http://Ims.guap.ru ®dwusuka 3

8. Ilepeuens nHMHOPMAITMOHHBIX TEXHOJIOTHIA
8.1. Ilepeuenb nporpaMMHOro 06ecredeHus], UCIOJIb3yeMOro P OCYIIECTBICHUN
00pa30BaTENLHOTO MpoIiecca 10 AUCLUILINHE.
[lepeueHpb UCONIB3yeMOT0 IPOrpaMMHOT0 oOecrieueHus mpeacTasieH B Tadiauue 10.

Tabnuua 10— Ilepeuens nporpaMMHOro obecrnedyeHus
Ne n/nt HaumenoBanune

He npenycmorpeno

8.2. [lepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CHUCTEM,UCITOJIB3YEMBIX pu
OCYILIECTBIIEHMH 00pa30BaTEIbHOTO MPOLecca MO AUCIUIUINHE

[TepeueHp UCIIONIb3yeMbIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPE/ICTABIEH B TaOIUIEe
11.

Tabmuua 11— Ilepeuens nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM
Ne n/m HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYecKas 6a3a
CocraB MarepuaabHO-TEXHUUYECKOW 0a3bl, HEOOXOAUMON MJii  OCYIICCTBICHHS
00pa30oBaTeNbLHOTO MpoIiecca Mo TUCIUIUINHE, TpeCcTaBlieH B Tabmumel 2.

Ta6muma 12 — CoctaB MaTepHaTbHO-TEXHUYECKOM 0a3bI

Howmep ayautopun
(mpu

No /it HanmenoBaHue cocTaBHOW 4acCTH MaTepHATbHO-TEXHHYECKOU 0a3bl



http://lib.aanet.ru/
http://lms.guap.ru/
http://lms.guap.ru/
http://lms.guap.ru/

HEOOXOIMMOCTH )
1 JlexumonHas ayiuTopus
2 Crenmanu3upoBaHHas jaboparopust «MexaHuKa» 31-04
3 Creunanu3upoBaHHas J1abopaTopus «JIEKTPOMArHETU3M 32-04
4 CrienmanusupoBaHHas jadoparopust «OnNTHKa 32-06
5 Crnenmanmu3upoBaHHas jaboparopust «KBanroBas duszuka 32-03, 32-05

10. Onenounble cpeaCcTBa IS MPOBEICHUS TPOMEKYTOUHON aTTECTAIIUN
10.1. CocTaB OIICHOYHBIX CPEICTBAJS TPOBEIACHUS MPOMEKYTOYHOW AaTTECTAIlUH
00ydJaronuxcs mo IUCHUUIIIMHE TPUBEeH B Tadsmie 13.
Tabmuna 13 — CocTaB OIIEHOYHBIX CPEICTB IS TPOBEICHUS MPOMEKYTOYHON aTTeCTalluN

By mpomexxyTo4HOM aTTecTanuu [TepedeHb OLIECHOYHBIX CPENICTB

OK3aMeH Crnucok BOIpOCOB K SK3aMEHY;

10.2. B kayectBe KpUTEpHUEB OICHKH YPOBHSI C(HOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH O00ydJaroUMMHCs MPUMEHseTCsl 5-0ajulbHas HIKajla OLEHKU c()OpMUPOBAHHOCTH
KOMIIETEHIIUM, KOTOpasi puBeAcHa B Tadnuue 14. B TeueHne cemecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast mKaga MOIYIbHO-PEHTHHIOBOM CUCTEMBl Y HUBEPCUTETA, MPABUIIAUCIONb30BaHUS
KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOpMaTUBHBIM akToM ['Y AIL
Tabmuna 14 —Kpurtepuu orieHKH ypoBHS C()OPMHUPOBAHHOCTH KOMITETEHIINI

Or1eHKa KOMIIETEHIINHT

Xapakrepuctrka chopMUPOBAHHBIX KOMIIETEHIUI
5-0ayubHad mkana PaKICh bopvp TH

— oOyuaromuiicss TIyOOKO ¥ BCECTOPOHHE YCBOWJI MPOTPAMMHBIN
MaTepua;

— YBEpPEHHO, JIOTHYHO, MTOCIEA0BATEIHHO U TPAMOTHO €r0 U3JIaraeT;

— OMHpAsiCh Ha 3HAHUS OCHOBHON W JIOTOJHHUTENHHOM JHUTEpaTyphl,
TECHO TPUBSI3bIBACT YCBOSHHBIC HAYYHBIE MTOJIOKCHHS C TTPAKTHICCKON
JIESITEIIbHOCTRIO HATPABIICHUS;

— yMeJi0 000CHOBBIBAET U ApTYMEHTUPYET BBIJBUTACMEBIC UM UJICH;

— JIeJIaeT BBIBOABLI M 0000IIEHNS;

— cBOOOJIHO BJIQJICET CUCTEMOU CHEIMATN3UPOBAHHBIX TOHSITHIA.

«KOTIHUYIHO»
«3a4dTCHO»

— oOyuaroIuics TBEPI0 YCBOMI MPOTPaAMMHBIN MaTepuai, TPaMOTHO U
M0 CYHIECTBY M3Jaraer €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTypHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOCHHBIC 3HAHUSA C TMPAKTHYECKON ACSATEIHHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE TOJIOKEHUS;

— JIeJIaeT BBIBOJBI M 0000IIEHNS;

— BIIAJEET CUCTEMOM CIEUATU3UPOBAHHBIX TOHSATUH.

«XOpoHIo»
«3a4TCHO»

— oOyyaromuiicss yCBOMJI TOJIBKO OCHOBHOW IPOrpaMMHBIA MaTepua,
[0 CYILECTBY H3JIaraeT €ro, OMUPAasCh HA 3HAHHUS TOJIBKO OCHOBHOM
JUTEPATypHL;

— JIONyCKaeT HeCYIECTBEHHbIE OIIMOKH U HETOUHOCTH;

— WCTIBITBIBACT 3aTPyIHEHHsS] B TPAKTHYECKOM NPUMEHEHHWW 3HAHUN
HaTPaBJICHUS;

— c1a00 apryMEHTHPYET HaydHBIE ITOJIOKECHNUS;

— 3aTpyaHseTcs B OPMYIUPOBAHUH BHIBOJIOB U 00OOIICHHIA;

— YaCTMYHO BJIAJZICET CUCTEMOM CIIEHUAIN3UPOBAHHBIX OHATHI.

«YHAOBJICTBOPUTCIIBHO»
«3a4YTCHO»




Or1reHKa KOMITETEHITUN

5-0ayuipHas mKana

XapaxrepucTrka c(hOpMUPOBAHHBIX KOMITCTCHIIMIA

«HCYHOBJICTBOPHUTCIILHO»
«HE 3a4YTCHO»

— 00ydJaromuiicst He YCBOMJI 3HAYUTEIBHON YacTH MPOTrPaMMHOTO
MaTrepuaa;

— JIOTTyCKaeT  CYIIECTBEHHBbIE  OMMOKM W  HETOYHOCTH  IIpU
PAacCMOTPEHHUH MPOOJIEM B KOHKPETHOM HAIPaBICHHUH;

— WCHBITHIBACT TPYAHOCTH B IPAKTHYECKOM IPUMEHEHHH 3HAHUH;

— HE MOXET apryMEHTHPOBATh HAYYHBIE TIOJIOKECHHUS;

— He (OPMYIHPYET BHIBOJOB M 0000IICHUH.

10.3. TunoBbie KOHTPOJILHBIC 331aHUS HJIX HHbIE MAaTCPHAIIBL.
Bomnpocs! (3agaun) 11 5K3aMeHa MpeacTaBiIeHbI B Tadbmule 15.

Tabmuna 15 — Borpock! (3a1a4un) i SK3aMeHa

Ne i/m [lepeuens BOompocoB (3a1a4) 11 SK3aMEeHa
Cemectp 1
1 OcHOBHBIE KHHEMATHHECKHE MOHATHS. Kunemaruka marepuanbHOi ToukH. CKOpPOCTb U
YCKOpPEHHE MaTepPHAIbHON TOUKH
2 YckopeHne Ipy MI0CKOM KPUBOJIUHEHHOM JABHKECHUH
3 Kunemarturka aGCoMIOTHO TBEPIOTO Telna
4 CBs13b JIMHEHWHBIX U YTJIOBBIX BEJIMYUH
5 O0600111eHHbIE KOOPAUHATHI U CTETIEHU CBOOO/IBI
6 OcHoBHasl 3a/1a4a KHHEMATHUKHU JIJIS1 MaTEPUAIBHON TOUKU
7 3akonsl HeroToHa
8 3axonsl Kerutepa u 3aK0H BCEMHPHOTO TSATOTCHUS
9 [TpuHIIMD IeTepMUHN3MA
10 3aKOH COXpaHEHUS HMITYJIbCa
11 Teopema 0 IBHKEHUU LIEHTpa Mace
12 ['paBuTanIOHHAs M MHEPTHASI MaCChI
13 MOMEHT CHIIBI 1 MOMEHT UMITYJIbCa. Y paBHEHHE MOMEHTOB
14 3aKOH COXpaHEHUsI MOMEHTa UMITYJIbCa
15 CekTopHaibHasi CKOPOCTb
16 Pabota, MOLTHOCTh M KHHETHYECKasl YHEPTHS
17 [ToreHnanbHbIE ¥ HETIOTEHIUAIBHBIE CUJIIBI
18 ITorennanbHast SHEPIys, 3aKOH COXPAaHEHHUS MEXaHUUECKOW SHEPTUU
19 MoMeHT nHepIuu
20 Teopema Illtelinepa
21 MomeHT uMITysIbca abCOIFOTHO TBEPIOTO Tella
22 Kunernueckas sneprust ATT. Pabora u momtHocts BpameHust ATT
23 [Tpunumn otHocuTensHOCTH ["anmues
24 OkcnepuMeHTalbHbIe npeanocslaku CTO
25 [Toctynater DiHmTelHA, TpeobpazoBanus JlopeHma
26 Crnenctus u3 npeodbpazoanus Jlopena. 3akoH cioxxenus ckopocteit B CTO
27 WHuTepBan
28 PenstuBucTCKag JUHAMUKA
29 WHBapuaHThl TEOPUN OTHOCHUTENBHOCTH. [IpHHIINT SKBUBaTICEHTHOCTH
30 HewunepuuanbHbie CUCTEMBI OTCYETA
31 HuddepenunanbHoe ypaBHEHHE KOJIeOaHUI TPY)KMHHOTO MasiTHUKA, €0 PEIICHUE
32 Bekropnas nuarpamma
33 DHeprust rapMOHUYECKUX KOJIeOaHHi
34 VY cioBHsI BOBHUKHOBEHUS KOJIeOaHMi

w
ol

dusnueckuii 1 MaTeEMaTHYECKUN MasSTHUKU




36

3aryxaromue KojaeoaHus

37 Boeinyxaennsie konedbanus. Pesonanc

38 CrnoxeHue kojae0aHui 0THOrO HapaBJIEHUs C OMUHAKOBBIMH 4YaCTOTaMHU

39 CroxeHne B3auMHO MEPIEeHANKYIISIPHBIX KoJIeOaHmii

40 Bonubl. OcHOBHBIE TOHATHS

41 YpaBHeHHe OeryIei BOJHbBI

42 BonnoBoe ypaBuenue. CKOpOCTh BOJIHBI B YIIPYTOU cpejie

43 DHeprusi BOJHbBI

44 NHTEHCHBHOCTD BOJIHBI

45 Dddext Jomnepa

46 Hudpaxius Bons. [Ipuanun [roiirenca

47 WuTepdepeHys BOJIH OT IBYX HCTOYHUKOB

48 Crostare BOJIHBI

49 Jlucniepcusi, rpynnoBasi CKOPOCTb BOJIH

50 WNneanbheiil ra3. J[aBiaeHne Ha CTEHKY COCYa.

51 [TapameTpsl cocTosiHUSA, TEeMIIepaTypa. Y paBHEHUE COCTOSHUS, PYHKIUS
COCTOSIHUS

51 BryTpeHHss1 3HEprus naeanbHOro ra3

53 PaboTa naeanbHOro raza B pa3JIMuHbIX TEPMOJUHAMUYECKUX MPOIECCAX.

o4 [TepBoe Ha4YanO TEPMOJIUHAMUKH.

55 AnmabaTuyeckuii mporecc.

56 [uxn Kapuo

57 Pabora TemnoBoro aBurareis

58 OO6paTUMOCTh TEPMOJTMHAMHUECKUX MPOIECCOB, TeopeMbl KapHo

59 HepagsenctBo Knaysuyca. DuTponus

60 OHTpONUs U BEPOSITHOCTh

61 bapometpuueckas ¢popmyna. Pactipenenenue bonbiimana

Cemectp 2

1 Hanpsix€HHOCTb 3nekTprudeckoro nosis. [IpuHuun cynepno3unuu

2 [Torennuan sanexrpudeckoro noius. [Ipunnun cynepnosuiuu. TeopeMa 0 LUPKYISALUH
BekTopa E

3 ITorok BekTopa E. Teopema I'aycca nis Bekropa E

4 CuIioBbI€ JIMHUY U SKBUIIOTEHIMAIbHBIE TTOBEPXHOCTH

5 CrnenctBus u3 Teopemsl ['aycca

6 Hanpsk€HHOCTD U MOTEHIMAI 3JIEKTPUUECKOTO JTUITOJIS

7 DIEeKTPUYECKHI TUTIONb BO BHEITHEM T10JIE

8 [IpoBOAHMKY B 3JIEKTPUUECKOM I10JI€

9 Husnextpuku. Bextop snexrtpuueckoit nuaykiuu. Teopema ["aycca ais Bekropa D

10 I'pannunble ycnoBus i BekTopoB D u E

11 OnexTpoéMkocTh. KonaeHcaTtopbl

12 [TapannenbHoe U Mocae10BaTeNbHOE COANHEHNE KOHIEHCATOPOB

13 DHeprus JIEKTPUIECKOTO MO

14 Dnektpuyeckuit Tok. [ImoTHOCTH TOKA

15 3akonbsl OMa B 0OBIKHOBEHHOH 1 AuddepernnanbHoil popmax

16 3akon OMa aJig 3aMKHYTOM 1lenu

17 3akonsbl Jxoyms — Jlennia B 0ObIKHOBeHHOU U AuddepeHInanbHoi hopmax.

18 MarnuTHas UHIAYKIUS




19

3akoH buo — Capapa — Jlannaca

20 MarauTtHas UHAYKLIHS OPSIMOTO IPOBOJAA C TOKOM
21 BiaumopeiicTBue npoBOJHUKOB C TOKaMU
22 JIMnonpHbIA MATHUTHBI MOMEHT. MarHuTHOE 10JI€ KOHTYpa C TOKOM
23 MarsuTtHas MHIYKIUS ABUKYILErocs 3apsiaa. BzauMoaencTerue ABMKYIUXCS 3apsaa0B
24 JIBu>keHHe 3apsKEHHBIX YacTUIl B MATHUTHOM T0JIe
25 Teopema o nupkymsuu Bekropa B
26 MaruuTtHas UHAYKIHS TOPOHUIA U COJICHOUAA
27 Mexannueckasi paboTa B MAarHUTHOM I10J1€
28 MaruuTHsIi noTok. Teopema ["aycca s Bekropa B
29 MarHuTHBIN IUN0AL B MATHUTHOM T10JIE
30 Marunetuku. Teopema o nupkyssuu Bekropa H
31 SABnenue peppoMarneTuzma
32 DneKTpoMarHuTHask UHAYKLIHS
33 Camounaykuus. Bzanmuas waIyKIus
34 OHeprus MarHUTHOTO T1OJISI
35 Buxpesoe amekTpuueckoe moiie
36 Tok cmemeHust
37 VYpaBuenust Makcsesna
38 BosiHoBOE ypaBHEHUE IEKTPOMATHUTHOTO TIOJIS
39 CaoiicTBa 3JI€KTPOMAarHUTHBIX BOJH
40 3aKOHBI IPEJTOMIICHUS i OTPAKEHHSI CBETA
41 KorepeHnTHoCTh CBETa
42 WuTtepdepennus ceTa OT IByX HCTOUYHUKOB
43 Hudpaxmus. [Ipunnun [toiirenca — @penens
44 3onbl Openens. Audpakuus Opaynrodepa Ha menu
45 Hucnepcus cBera
46 JudpakimonHas pemeéTka
47 [Tonspuszanusa cera
48 Crenens nosisipu3anuu. 3akoH Matoca
Cemectp 3
1 TemnnoBoe uziyyeHue
2 3aKOHbI U3TYYEHUsI a0COTIOTHO YEPHOTO Tela
3 ®opwmyia Penes — [xxunca. Pactipenenenue [Lnanka
4 dotord ekt
5 Topmo3HOE pEeHTI€HOBCKOE U3TyUEeHHE
6 ®otonbl. KopnyckynsipHO — BOJTHOBOI Tyanusm JUisi CBeTa
7 Opdext Komnrona. OMnupuieckie 3akOHOMEPHOCTH B CIIEKTpax aToMa BOJAOPOa
8 Mogenp aroma 1o ToMIicony
9 Mopens atoma o Pesepdopay. [loctynater bopa
10 Teopus bopa — 3ommepdenbaa
11 Bounst [le bpoiins
12 Bonnosas ¢yHkIms
13 VYpasuenue llpénunrepa
14 CootHouienue HeonpeaenéHuocrei [ eitsendepra
15 MuxkpoyvacTuiia B OJHOMEPHOM MOTEHIIMAIBHOM SIME C 00-MH CTEHKaMU
16 MukpodacTuia B TpEXMEPHOM HEMPOHUIIAEMOM IOTEHIUAIBHOM SIIIUKE
17 CTOIKHOBEHHE MUKPOUYACTHUIIHI C TOTCHITUATBHBIM OapbhepoM
18 MuKpoJacTHIia B HEIPOHUIIAeMOi cdepe




19 [MapMoHHUYeCKHT OCIIUIUISITOP B KBAHTOBOW MEXaHUKE

20 KBanToBBIi1 poTaTop

21 ATOM BOJIOpO/Ia B KBAaHTOBOM MeXxaHuke. CriuH

22 ToX1eCTBEHHOCTh KBaHTOBbIX YacTull. [Ipunumn [laynu
23 3anoxHeHHEe AIEKTPOHHBIX 000m04ek. Tabnuia MenaeneeBa
24 XapakTeprucTUYeCKre PEHTTEHOBCKUE CIIETPhI

25 OHeprus CBA3U B MOJIEKYJIE

26 Pacnipenenenune ®epmu - Iupaka

27 Pacnipenenenue boze - DitHiurelina

28 DHepreTuyeckue 30HbI B KpUCTaJIax

29 [TpoBoAMMOCTE MOTYITPOBOTHIKOB

30 CrioHTaHHBIE U BBIHYKICHHBIC IEPEXOIbI

31 [Tpunuun paboTsl 1azepa

32 Knaccuueckas teopus teruioemkoctu [rononra u [tu
33 KBaHTOBast TEOpHSI TETNIOEMKOCTH DWHIITEHHA

34 KBanrtoBas Teopus remnoemkoctu Jlebas

35 KonTakTHbIe SiBICHUS

Bompocsr (3amaun) st 3adera / qudd. 3adera mpencraBicHsl B Tadauie 16.
Tabmuna 16 — Borpocs! (3amaun) myist 3adeta / mudd. 3auera

Ne i/m [Tepeuens BompocoB (3aaa4) 1ist 3auera / nudd. 3aueta

VY4eOHBIM IJIaHOM HE NPEAYCMOTPEHO

[lepeueHr TeM [N KypCcOBOTO TMPOEKTUPOBAHUS/BBHIMIONHEHUSI KYpCOBOM pabOThI
MpeCTaBICHBI B Tabmuie 17.
Tabnuna 17 — IlepedeHsb TeM AJisi KypCOBOTO MPOESKTUPOBAHUS/BBITIOTHEHHSI KypPCOBOM pabOThI

No 11/iT [IpumepHBIii epeueHs TeM Ui KypCOBOTO MPOEKTUPOBAHUS/BBIITOTHEHUS
- KypCOBOI1 pabOThI

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

Bonpocel st mpoBeneHHsT TPOMEXKYTOYHOM aTTeCTallMd B BHJIE TECTUPOBAHUS
npecTaBieHbl B Tabnuie 18.

Tabnuua 18 — [IpumMepHsbIil nepedeHb BONPOCOB JUIsl TECTOB

Ne n/mn [IpuMepHBIii TepeyeHs BOIPOCOB ISl TECTOB

Y4eOHBIM IIJIaHOM HE MPETyCMOTPEHO

[lepeueHb TEM KOHTPOIBHBIX PA0OT MO TUCIUIUIMHE 00YUYaIOIUXCsl 3209HOM (POPMBI
00ydYeHusI, IpeJICTaBICHbI B Ta0mie 19.

Tabmuua 19 — [lepedeHb KOHTPOJIBHBIX paboOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PabOT

He npenycmoTtpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEICNSAIONINEe  MPOLEAYpbl  OLEHHBAHHUS
UH/MKAaTOPOB, XapaKTEpU3YIOIIMX ATambl (OPMHUPOBAHUS KOMIIETEHLMH, coxaepKarcs B
JOKAJIBHBIX HOpPMAaTUBHbIX akTax [VYAII, persaMeHTUpYIOUMX MOPSAOK M MPOLEAypY
IPOBE/ICHUS TEKYILEro KOHTPOJIsI YCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTecTaluyu 00ydJaroIuXxcs
I'VAIL

11. Meroauveckue yKazaHus I 00yJarOIUXCs IO OCBOCHUIO JUCITUTIIMHBI




Llenpr0 TUCITUTIIIMHBI SBIISACTCS MOTYyYEeHHUE CTYJICHTaMH HEOOXOIMMBIX 3HAHUM, YMCHUHN H
HaBBIKOB B 00jacTH aHajau3a (U3MYECKUX SBJIICHHWHA, CBS3aHHBIMH C MpoOJieMaMu
ANEKTPOTEXHUKH.

Metoauueckue ykasaHus A OOYYarOIUXCs 10 OCBOEHUIO JIEKIMOHHOIO Marepuaia

OcHOBHOE Ha3HaYeHUE JICKLIMOHHOIO MaTepualla — JIOTUYECKHM CTPOMHOE, CHUCTEMHOE,
ri1yOOKOE U ICHOE U3JI0’KeHUE ydeOHoro marepuana. HazHaueHne coBpeMEHHOH JIEKIIMU B paMKax
JUCLMIUIMHBl HE B TOM, YTOOBI MOJY4UTh BCIO HH(pOpPMAIMIO IO TEME, a B OCBOCHHUHU
dyHaaMeHTaNbHBIX TpoOJeM JUCHMIUIMHBI, METOJOB HAyYHOTO TIIO3HAHHS, HOBEHIINX
JOCTHO)KEHUH Hay4yHOH MbIciu. B yueOHOM mporecce JEKIUs BBINOIHAET METO0JI0IMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN ammapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOseMbl, JAaeT LeJbHOe NPEACTaBIECHUE O IUCLUILIUHE,
IIOKa3bIBACT B3aUMOCBS3b C APYTMMU JUCLUIUIMHAMM.

[TnanupyeMbl pe3ynbTaThl MPU OCBOCHUU OOYYAIOUIMMCS JICKIIMOHHOIO MaTepuasa:

IIOJIy4YEHUE COBPEMEHHBIX, LIEJOCTHBIX, B3aUMOCBS3aHHBIX 3HAHWM, YPOBEHb KOTOPBIX
OIpEEIIAETCS LIEJIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

IOJIy4EeHHUE OIbITa TBOPYECKON pabOThI COBMECTHO € IIPENOJaBaTEIEM;

pa3BuTHE NPO(PEeCcCHOHATBHO—IENIOBBIX KAUeCTB, JJIOOBHU K IIPEIMETY U CaMOCTOSITEIBHOIO
TBOPYECKOT'O MBIIIJICHUS.

HOSABJICHHE HEOOXOAMMOro MHTEpeca, HEOOXOAMMOro JUIsl CaMOCTOSTEIbHOM pPabOThI;

IIOJIy4eHHUE 3HAHUM O COBPEMEHHOM YPOBHE Pa3BUTHs HAYKU U TEXHUKH U O IIPOTHO3€E UX
pa3BUTH Ha OinKaiime roapl;

HAy4UTCs METOJMYECKHM 00pabaTbiBaTh MaTepuan (BBLIEIATh IJIABHBIE MBICIH U
HOJIOKEHUS, TPUXOIUTh K KOHKPETHBIM BBIBO/IaM, ITOBTOPATH X B PA3IUYHBIX (POPMYITUPOBKAX);

MOJIy4Y€HUE TOYHOI'O TOHUMAaHUs BCEX HEOOXOIMMBIX TEPMUHOB U MOHSITHUH.

JIeKIMOHHBI MaTepuax MOXET CONPOBOXKIATbCA JEMOHCTpalUed CIIaiJ0B W
HCIIOJIb30BaHMEM pa3/laTOYHOTO MaTrepuaja IpU MPOBEACHUHU KOPOTKUX JTUCKycCHH 00
0COOEHHOCTSX MPUMEHEHUS OTJENIbHBIX TEMATHK 10 JUCLUIUIMHE.

Metoanyeckue ykazaHHs Ui 0Oy4YalOIIMXCs M0 MPOXOXKIACHUIO MPAKTUYECKUX 3aHITUH

HpaKTqucxoe 3aHATHE SBJISACTCS OOHOM M3 OCHOBHBIX q)OpM opraHuzalin yqe6H0ro

mpolecca, 3aKII0Yaronasics B BHIITOIHEHUH 00YyJalOIIUMUCS MO PYKOBOJICTBOM IperogaBaTens
KOMIUIEKCa Y4YeOHBIX 3aJaHUN C 1EeJbI0 YCBOGHHS HAyYHO-TEOPETHYECKHMX OCHOB YyueOHOU
JTUCITUTLIMHBL, TPHOOPETEHUs] YMEHU U HaBBIKOB, OIBITa TBOPUYECKOM J1eATETHHOCTH.

[{enbro MPAaKTUYECKOTO 3aHATHS ISl 00YYarOIIerocs SBISETCS MPUBUTHE 00yUYaIOIIEMCs
YMEHHI W HAaBBIKOB MPAKTHYCECKON JISATEITPHOCTH 110 U3y4aeMOU TUCITUTLINHE.

[Tnaampyemble pe3yabTaThl MPH OCBOSHUU OOyYaIOMEMCS TPAKTHYCCKUX 3aHSITHMA:

3aKpeIvIcHue, YIIyOIeHHe, PaciupeHUe W JeTATN3aNs 3HAHUA MTPU PEIICHUH
KOHKPETHBIX 3a/1a4;

pa3BHTHE MTO3HABATEIBHBIX CIIOCOOHOCTEH, CAMOCTOSATEILHOCTH MBIIIJICHHS, TBOPUYCCKON
AKTUBHOCTH;

OBJIAJICHEC HOBBIMH METOJJaMHd W METOJUKAMH W3YYCHHS KOHKPETHOW Yy4eOHOM
JUCIIUILINHEI;

BBIpabOTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHS] TIOJYYSHHBIX 3HAHUU IS
BBITIOJTHCHMS 3aJIaHMIL;

obecrieueHre PaMOHAIBHOTO COYSTAHMSI KOJUICKTUBHOW W WHIAMBHIYAIBHON (hopM
o0Oy4eHusl.

DYHKIMY NPAKTUYECKUX 3AHSATUI:

IMO3HaBaTe/IbHA,

pa3BUBAIOIIAS,

BOCIIMTATEIbHAS.



Ilo xapakTepy BBINOJHAEMBIX OOYYaIOIIMMCS 3aJaHUN IO MPAKTHUYECKUM 3aHATUSAM
NOpa3eIAI0TCA Ha:

O3HAKOMMTEJIbHBIE, IIPOBOJAMMBIE C LIEIBIO 3aKPEIUICHUS U KOHKPETU3AalUU U3y4EHHOI'O
TEOPETUYECKOI0 MaTepraa,

aHAJIMTUYECKHE, CTaBALINE CBOCH LEIbIO IMOJyueHHE HOBOH WMH(pOpMAIMKU Ha OCHOBE
(bopMann30BaHHBIX METOJI0B;

TBOPYECKHE, CBSI3aHHBIC C IMOJyYCHHEM HOBOH HH(OpMAIMU IIyTeM CaMOCTOSTEIBHO
BbIOPAHHBIX MOIX0JI0B K PELICHHUIO 3aj1au.

@OpMBI OpPraHM3alUy NPAKTUYECKUX 3aHATUHA OINPENEISIIOTCI B COOTBETCTBUU CO
creuu(UYecKUMU OCOOEHHOCTSMHM Y4E€OHOM AMCLMIUIMHBI M LeIsIMH oOydeHus. OHM MOTryT
IIPOBOJIUTHCS:

B MHTEPAKTUBHOM (opMe (pelieHue CUTYallMOHHbIX 337a4, 3aHATHS 110 MOJEIUPOBAHUIO
peanbHBIX YCIOBHMH, JEJIOBBIE WIPBI, UIPOBOE IPOCKTUPOBAHWE, WMHUTALMOHHBIC 3aHATHUA,
BbI€3/IHbIE 3aHATUS B OpraHu3auuu (IOpeAnpHsTHs), JAeioBas ydeOHas Wrpa, poJsieBas urpa,
IICUXOJIOTMYECKUM TPEHUHT, KeHC, MO3rOBOH ITYpM, IPYIIIOBBIE AUCKYCCUH);

B HE HHTEPAaKTUBHOU (popMe (BBINOJHEHHE YNPAaXHEHUHM, pEIIeHUEe THUIOBBIX 3ajad,
pelIeHre CUTYallMOHHBIX 3a/1a4 U IPYroe).

Metoauka MpOBEACHUS NPAKTUYECKOTO 3aHATHUS MOXET OBITh Pa3IUYHOM, IPU ITOM
BaXHO JJOCTUKEHHE 00ILEH e AUCIUILIINHBIL.

TpebGoBaHUsI K MPOBEICHUIO MPAKTHYECKUX 3aHATUI
[TpakTiyeckue 3aHATUS MPOBOISATCS B BHAE OOCYXICHHS OCHOBHBIX THIIOB 3ajad,
CBSI3aHHBIX C TEOPETUYECKUMH BOIIPOCAMH, PACCMATPUBAEMBIMHU B JIEKIIMOHHOM KYpCE U B BHJIE
pazbopa BOIMpPOCOB, KOTOPHIE MOT'YT BOBHUKHYTh y CTYJICHTOB IMPU OCBOSHUU MaTepHara.
MeTtoauueckre yka3zaHus MO MPOBEACHHUIO MPAKTUUECKUX 3aHITHI MPUBECHBI B CIIECIYIOIINX
nocobusx umeronuxcs B ondnuoreke ['Y AIl B HarleyaTaHHOM U 3JIEKTPOHHOM BHJIE:
1. Mexanuka. Kone6anus un Bonssl. Tepmoannamuka. Coopuuk 3amad //U.M. Koanenko,
FO.A. Ky3uenos, M.H.Kynsounkas, H.I1.JlaBposckas, H.H.JIlutBunosa, E.B. Momaps ,
IO.A. HoBukona, B.®. Opnos, [.E.Ilorapes, B.K. Ilpununko, E.B. Xonunesa. FO.H.
Hapes, B.b.lllanun, b.®.1Iudpun, C.A. llepdax 2010. 84 c.

OnektpuuectBo. Marnerusm. Onrtuka. COopuHuk 3azad. //M.U. KoBanenko,
H.I1.JIaBpoBckasi, H.H.JIutBunosa, E.B. Pytekos. KO.H. Ilape, b.®.lludpun, C.A. Ilepbak
2013. 80 c.

KBantoBast ¢usuka. COopuuk 3amay //, I. Kosanenko, H.II. JlaBposckas, H.H.
JlutBunoBa, B.®. Opios, I'.JI. IInexorkuna, B.K. [Ipununko, E.B. Pytskos, FO.H. Ilapes, C.A
[Mepbak, 2004, 56¢.

Metoauueckue yKkazaHus JUisi 00y4aromuXxcs Mo MPOX0KIEHUIO 1ab0paTOpHbIX paboT

B xone BwimonmHeHHMs nabopaTOpHBIX padoTa oOydarouuiics NOJDKEH YIIIyOuTh |

3aKpeNuTh 3HAHUS, MPAKTUYECKUE HABBIKW, OBJAJE€Th COBPEMEHHOM METONMKONW M TEXHHKOU
HKCIIEPUMEHTa B COOTBETCTBMM C KBaIM(PUKAIUOHHON XapaKTEPUCTUKON 00ydarolierocs.
BrimonHenune nabopatopHbIX paboOT COCTOUT U3 IKCHEPUMEHTATbHO-IPAKTHYECKOH, pacuyeTHO-
AQHAJIUTUYECKOMN YacTe U KOHTPOJIBHBIX MEPOIIPUATHI.

BrimonHenue mabopaTopHbIX padoT 0OydyaromMMCS SIBJSIETCS HEOTHEMJIEMOW YacThIO
U3y4eHHs] JUCUUIUIMHBI, OIpele/sseMOd yd4eOHbIM IUIAHOM U OTHOCHUTCS K CpEICTBaM,
00ecreynBaroIUM pEeIIeHUE CIETYIOIMX OCHOBHBIX 33Ja4 y 00y4aroIerocs:

MpHOOpeTeHNEe HaBBIKOB UCCIIEIOBAHUS MIPOLECCOB, SIBICHUI U 00BEKTOB, N3Y4aeMbIX B
paMKax JaHHOM JAUCLMILIAHBL;



3aKpEIICHUE, PA3BUTHE U I€TANIHU3ALM TEOPETUYCCKUX 3HAHUM, ITOJIyYEHHBIX Ha
JEKLUSX;

NOJIy4eHHE HOBOW MH(POPMALIUY 110 U3Y9aeMOU JUCIUTIINHE;

IIpUOOpETEHNE HABBIKOB CAaMOCTOSTENIbHONW PaboOThl ¢ 1aOOpaTOPHBIM 000PYIOBAaHUEM U
npuOopamu.

3ananue 1 TpeObOBaHuUs K MPOBEACHUIO JIAOOPATOPHBIX padboT

B Tteuenue cemecTpa Kaxkablil CTYJEHT B COOTBETCTBHM C palouell mporpamMmon 1o
muciumuinie Du3nka JTOJKEH BBIIOJHUTH ONpEIesIeHHOe 4YHcio jabopartopHbix padot. Ha
KaX/1yro Ja0opaTopHyro paboTy IUIaHUPYETCS HE MEHee JABYX 3aHSATHI: OTHO — Ha BBINIOJHEHUE
WU3MEPEHMI, U OTHO — Ha 3auUTy oTdyera. OTYeT MUILETCS HE BO BPEMS 3aHATHI, a JOMA WU B
oubnuoreke.

B nauane cemectpa 10 Hauana 3aHATHH CTYJEHT JOKEH OBbITh MPOMHCTPYKTHPOBAH IO
TEXHUKE O€30MacHOCTH MpH MPOBENEHUH JadopaTopHbIX pabor mo ¢usuke. IIpoxoxaeHne
MHCTPYKTaka QUKCUPYETCSI B CIIEUAIIBHOM JKYPHAJIE; TaM HY>KHO 00513aTEJIbHO PACIIUCAThCS.

B nmaGoparopuio CTyAE€HTHI JOJDKEH MPUXOAUTH MOATOTOBICHHBIMU K Ha3HAYEHHOU padoTe.
HeoOxonumo 3apaHee MpoyuTaTh OMNHMCAHME PA0OTHI U TEOPETHUECKHE CBEACHHS U3
COOTBETCTBYIOIIETO pa3fena Kypca. He 3a0biBaliTe O pEKOMEHJIOBAaHHOW JHUTEpaType H
00s3aTeNpHO MOIy4nTe B OMOIMOTEKE Bce MOCOOUsI, BhITyCKaeMble Kadeapoit.

BremonHsaTe paboTy CTyIEHTYy pa3peliaercs, JIMIIb TOCie OMYCKa, MOJIYyYEeHHOro MOocie
Oecenpl ¢ mpenoaasareneM. [IpenonaBarens 10JKeH YOSAUThCS, YTO CTYACHT TOHUMAET:

KaKue sIBIeHUs OH OyJeT HaOII0aaTh U UCCIIEI0BATh;

Kakas LeJIb IIepe]l HUM MTOCTaBJICHa;

KaKUMH MPUOOpaMH U KaK BEAyTCS U3MEPEHNUS;

KaK CJIe1yeT IPOBOAUTH IKCIIEPUMEHT.

[TomyueHHBIH JOMYCK K paboTe 0OTMEUaeTcs MpernoaBaTesieM B )KypHale.

B mporiecce BoinonHeHUsT 1a00PaTOpPHON pabOThI HYKHO 00s13aTENIBHO 3aMOJHUTH MPOTOKOJ
U3MEpeHUil. Y KaXJ0ro CTy/IeHTa MPOTOKOJI MU3MEPEHUN JTOJIKEH OBITh CBOM; BEJIEHUE OJHOTO
IIPOTOKOJIa HECKOJIbKUMH CTYAEHTaMHU BMecTe He Jomyckaercs. [IpoTokon Benercss Ha jiMcTe
dopmara A4. B ipoTokoie JOIKHO ObITh OTPAXKEHO:

TOYHOE MOJHOE Ha3BaHHUE U HOMep J1ab0opaTopHOil pabOThI B COOTBETCTBUU C METOANYECKUM
mocoouemM;

dbamMuIHsl, MHUIUABI CTYICHTA U HOMEp TPYIIIIBI;

dbamMuIHs 1 MTHUIHAIBI IPETIoaBaTeNs;

Ta0nMIla TEXHUYECKUX XapaKTePUCTUK H3MEPHUTENbHBIX NPHOOPOB (Ha3BaHME MpuOOpa,
pabounii quanasoH, IieHa IeIeHUs, KJIacC TOYHOCTH U Jp.);

napameTpbl YCTAaHOBKH, HA HEW yKa3aHHBIE;

pe3yJbTaThl U3MEPEHU;

JlaTa ¥ MOJIUCH CTY/ICHTA.

Bce 3amnucu 10JKHBI BECTUCH aBTOPYUYKOW, IIAPUKOBOM, KAIIMIUIIPHON UJIU T€JIEBOM PYUYKOU.
3anuch HAOMIOACHWI W NaHHBIX KapaHIAIlOM HE JOIMYCKAaeTcs, KapaHIalloM MOXKHO JIHIIb
YepTUTH Ta0IUIIBI U Tpaduku. BegeHne «4epHOBUKOB IPOTOKOJIA» U MEPETHCHIBAHUE UX B KOHIIE
3aHATUS HAYUCTO HE PEKOMEHAYETCS; 3TO HEHY>KHAas TpaTa BPEMEHU U BO3ZMOXHOCTH JIOMYCTUTh
omunOKy mpu mnepenucbiBaHUU. CTapaTeNbHOCTh W aKKYpPaTHOCTh JIydllle MpPOSBUTH MPH
0hOpMIICHUH OTYETA.



[To oxoHYaHMM W3MEPEHUH TTPOTOKOJ 00s3aTEIBHO JASTCs Ha MOAMKCH MpernoaaBatento. be3
9TON TMOJINUCH TPOTOKOJ CUMUTACTCS HEICHCTBHTENbHBIM. [loAmuch cTyaeHTa B IPOTOKOJIE
0003HaYaeT, 4YTO OH OTBEYAET 3a BCE IPOBEACHHBIC M3MEPECHHS, a TMOJIUCH IMPErnoaaBaTeIs
O3Ha4yaeT, 4yTo paboTa JEUCTBUTEIBHO BBHITIOJHSJIACHK M YKa3aHHBIE 3HAYCHUS JICUCTBUTEIHHO
HOJ'Iy‘IeHBI HNMCHHO TEM CTy,IIeHTOM, KOTOprfI COCTaBUJI HpOTOKOH.

ITo pesynbTaTam, 3a)MKCHPOBAHHBIM B IMPOTOKOJIE U3MEPEHUH, CTYICHT JOMa MUIIET OTYET
W 3allMIIaeT ero Ha cleayromieM 3aHsaTuu. [lpu 3ammuTe oTdyera MOTYT OBITH 3aJaHbI JIFOOBIC
BOHpOCBI Ji(¢] TeOpI/II/I I/I3yT-IaCMOI‘O SABJICHHUA U 110 HOJIyT-IeHHBIM pe3yJIbTaTaM. 33 HpI/IHSITbe/'I OTUCT
MPEroAaBaTellb BBICTABISET CTYACHTY OIEHKY M IIOCJIE€ 3TOr0 COOOIIAaeT HOMEp M Ha3BaHUE
cienyrollel 1abopaTopHOi pabOTHI.

Crtpyktypa u hopma oTuera o 1abopaTopHOil paboTe

OT4eT AOMKEH CONIePKaTh CIENYIOIINE Pa3aeIbl:

1. Hens paboThI.

Ona chopmynupoBaHa B OMMCAHUH JIAOOPATOPHOM pabOThI, OTTY/1a €€ CJICIYET MePenucarh.

2. Onucanue 1abOpaToOpHON YCTAaHOBKH.

Omnucanue yCTaHOBKU JOIDKHO OBITH KpaTKUM. ClieyeT orpaHuIUThCs (PYyHKIIMOHATBHOW HITH
AIEKTPUYECKON cXeMoil ycTaHOBKM. He HYXHO MPHBOIUTH BHEIIHEro Buia mpubopos./lanee
HEOOXOJUMO OMHUCATh JKCIEPUMEHT M MEePEUYUCIUTh H3MEpHUTENbHBIE MPHUOOPHI B TabmuIe
TEXHUUYECKUX XapaKTEPUCTHUK, IEPEHECEHHON U3 MPOTOKOJIA H3MEPEHU.

3. Pabouue Gpopmybl.

Pabounmu Ha3bIBaIOTCS TOJIBKO T€ (POPMYJIBI, 10 KOTOPHIM HETIOCPEICTBEHHO MPOU3BOAITCA
BBIUMCJIEHUS HccienyeMblx BenuuuH. CrneBa B (opMmyne AOKHO CTOSITh TO, YTO CIEAYET
OTIpEeNIeNIUTh, CIIpaBa - TO, 4YTO U3MEPSIIOCh B paboTe UK u3BecTHO. Bee npuBeeHHbIe hopMyIIbl
JIOJKHBI OBITH TPOHYMEPOBAHBI.

BeiBog ¢dopmMyn M mpoMeKyTOUHBIE BBIPQXKEHUS B 3TOM pasfiefie MPUBOAUTH HE HYXKHO.
@opMynbl A1 BBIYMCICHHMS MOTPEHIHOCTEH M NPOBEIEHUS MaTeMaTU4ecKol o0paboTKH
Pe3yJIbTaTOB U3MEPEHUM B TOM pa3jielie TOXKE HE MPUBOJIATCS.

4. Pe3ynbTaThl U3MEPEHUN U BBIYUCIICHUH.

B stoM paznene ordera NOJKHBI ObITh HMPHUBENEHBI BCE W3MEPEHHBIE M BBIUMCIICHHBIE
pe3ynbTarel. [0 BO3MOXKHOCTH, UX HYKHO MNpEACTaBIATh B BHJE HArJSAHbIX Tabmun. B
NPUBOIMMBIX 3HAUEHUSAX HEJb3s OCTABIATH JIMIIHUE ECATUYHBIC pa3psaas! (moapodHee 00 3ToM
noWaeT peub HUXKe). B pabore MoXeT OBITh HECKOJIBKO 33JaHUM, BCE OHHM JIOJKHBI OBITH
IIPUBENIEHBI B 9TOM pa3Jelle.

5. Ilpumepbl BEIYUCIICHUH.

B atom pa3nerne ordyera NOJKHBI ObITh MPUBEIEHBI MOAPOOHBIE MPUMEPHI BBIUUCICHHUH MO
Kaxkaoi paboueii popmyiie. He Hy>kHO TpUBOIUTH BCEX BBIUMCIICHH, BIIOJIHE JOCTATOYHO OJHOTO
puMepa o Kaxaou popmyse. ITOT pa3ien HyKeH 71l TOT0, YTOObI MPEenojaBaTelito ObLIo Jierye
HalTH OIMOKY B BBIYMCIICHUSAX WM U3MEPEHUSX, €CITH TaKOBBIE BCTPETATCS.

6. Beruncnenune norpenHocTew.

B sToMm pa3zzerne oTdera JOJKHBI OBITH MPEACTaBIEHBI (POPMYIIBI, IO KOTOPHIM MTPOBOIMIACH
MaTeMaTHuecKasi 00paboTKa pe3yinbTaToB U3MepeHU. J{oMKHBI ObITh BBIBEACHBI (POPMYIIBI, 1O
KOTOPBIM BBIUUCIISUIUCH CUCTEMAaTHYECKHE U ClTydyallHble OTPEIIHOCTH U MPEICTaBICHBITPUMEPHI
BEIUHCJICHUHN 10 KaXKIOH U3 HUX.

DTOT pa3zien oT4eTa CaMbli CIIOKHBIN I CTyAeHTOB. [1o Hemy O0JbIlie BCEro BOIPOCOB, B
HeM Ootbilie Bcero omuoOoK. Teopust morpentHocTed 0ObIYHO OBIBACT HANMCaHA IS



MOJIFOTOBJIEHHOI'O YUTATENs, 3HAKOMOTO C BBICIIEH MaTeMaTukoil. B HacTosem nocodbun aBTopsl
MOCTapAJIMCh OCTAaBUTh JIMIIb CaMOE€ Ba)XHOE IO 3TOM TEME€ U H3JIOKUTh Marepuan Io
BO3MO’KHOCTH IIPOCTO.

7. I'paduku 1 pUCYHKH.

Hebonpimme rpaduku U PUCYHKH pa3MENIalOTCs B TEKCTe, a Oosbmue - ¢opmata A4 -
IOPUBOJAATCS HA OTHENBHOM JKcTe. B 11000M cilydae OHHM JOJDKHBI OBITh IOJAMHUCAHBI U
IPOHYMEpPOBaHbI, Ha HHUX JIOJKHBI OBITh CCBUIKM B TeKcTe oryera. ['paduku obs3arenbHO
BBITNOJHSIOTCS Ha MUJUIUMETPOBOM Oymare. Ha kaxxaoit ocu AOKHO OBITH 0003HAYEHO, Kakas
BEJIMYMHA M B KAaKUX EIMHMIIAX BJAOJb Hee OTKIaibiBaeTcsi. Ha camux ocsix IOKHBI OBITH
HaHECEHBI TOJIBKO y3JIbl KOOPIMHATHOW CETKHU. MI3MepeHHbIe Ha OIbITE 3HAYEHM S TOAIUCHIBAaTh Ha
ocsix He cinenyer. Ha rpadux o0s3aTenbHO HAHOCSATCS BCE JIKCIEPUMEHTaJbHbIE TOYKH, U
IPOBOAMUTCS COENUHSAOMAs X JUHUA. OKOJIO OJHOW WJIM HECKOJIBKMX TOYEK OTKJIAIbIBAKOTCS
CHCTEMAaTHUYECKHE TOTPEIIHOCTH COOTBETCTBYIOIINX M3MEpEeHUH (moapodHee 00 3TOM MOWJeT
peub HUXKeE).

8. OkoHYaTenbHBIC PE3YyIbTAThI, UX O0CYXJACHUE, BBIBOIBI.

B sTom pa3zgene orueTa HY>)KHO TOJBECTH MTOT MPOJeNiaHHOM paboTel. CrenyeT HamucaTh,
KAaKue MOJIy4eHbl BEJTMYUHBI, U ¢ KAKUMHU OTPEITHOCTAMM.

Ecnu uzMepeHus npoBOAMINCH Pa3HBIMU METOJAMH, TO 00S3aTeNIbHO HY)KHO CPABHUTH 3TU
pe3yJIbTaThl U UX MOTPEIIHOCTH, CAENATh 3aKJII0YEHNE, KAKOW METO/I JIydllle, TOUHEee, y1o0Hee.

Ecnu m3BecTHO TabiMyHOE 3HAYEHHME W3MEPEHHOW BEJIMYUHBL, TO HYXHO 00s3aTEIbHO
CPaBHUTbH €r0 C MOJTYYEHHBIM Ha OIbITE 3HAUEHUEM U JJaTh apryMEHTUPOBAHHOE 3aKJI04YeHue 00
UX COBIIAJICHUH UM HECOBIAICHUH.

Ecnun B paboTre 3Ha4deHHs OJHOM M TOH e BEIMYMHBI MOJYYEHbI IKCIEPUMEHTAIbHO U
TEOPETUYECKH, TO 3TU PE3YJIbTaThl HY)KHO 00s3aT€IbHO CPABHUThH U JaTh apryMEHTHPOBAHHOE
3aKJII04YeHNEe 00 UX COBIAJAECHUU WM HECOBMAICHUU.

B cnywae, kxorma Mexay CpaBHMBAa€MbIMM BEIMYMHAMU MMEIOTCSI HEAONYCTUMBbIE
PacXoXkIE€HHUs, 3TO HYKHO 00s3aTeIbHO OTMETUTh B OTYETE M BbICKA3aTh MPEIIOJIOKEHHUE O
BO3MOXKHBIX ITPUUMHAX 3TOTO HECOBIAJICHMS.

Ecnu B paboTe craBWIOCH LIEbIO NMPOBEPUTH KAKOH-TO (M3UYECKU 3aKOH WM U3YYUTh
SBJICHHE, TO B JIaHHOM pazjesie HeoOXOAUMO JaThb OOOCHOBAHHBIM OTBET Ha MOCTABICHHBIN
BOIIPOC.

BbIBO 10MKEH COOTBETCTBOBATD €I PAOOTHI.

TpeboBanust k 0pOpMIIEHHIO OTUETA O Ja0OpaTOpHOit padoTte

OTuet no 1abopaTtopHON paboTe JA0JKEH BBIMOIHATHCS Ha nucTax Gopmara A4. 3anucu Ha
JUCTaX BEAYTCS TOJNBKO C OJHOW cTopoHbl. [lo kpasim nucTa IoJKHA OBITh OCTaBlIEHA paMKa
HIMPUHON He MeHee 20 MM. DTy paMKy pHCOBATh Ha JINCTAaX HE HYKHO, HO M 3aCTyIaTh 3a Hee He
cienyer. B pamke B BepxHEM Iojie HY)KHO JIMIIb IIOCTaBUTh HOMEpP CTPaHMIIBI.
[TpoHyMepOBaHHBIMH JOJKHBI OBITH BCE JIUCTHI OTYETa, HAuMHas ¢ TpeTbero. IlepBblif nuct —
TUTYJIBHBIA U BTOPOU JIUCT — IPOTOKOJ U3MEPEHUM, HE HYMEPYIOTCSL.

Oruer cneayet nucath OoT pyku. Eciu Bl ucnone3yete yyue 3aroToBKH, T0 Oy/IbTE TOTOBBI
OTBEUaTh 3a BCE «3aUMCTBOBaHHbBIE)» OLINOKHU, KOTOPBIX ObIBaeT MHOTO. CKa3aHHOE B paBHOI Mepe
OTHOCUTCS K (hopMmynam, KoTopble Bbl moacmorpenu y Koro-to, a He BbIBenH camu.Jlyuiie
crpocuTh npemnonasareis. OH MOACKaXKET WIN IIPOBEPUT, IPABUIIBHO JIM Y Bac momyyminocs.

TutynpHbBI THCT PabOTHI MOXKET OBITH HANKCaH OT PYKH WJIM HarleyaTaH Ha IpUHTEpE.
DJIEKTPOHHAs BEPCHUS TUTYJILHOTO JIUCTa HaxoauTcs Ha caiite ['Y Alla.
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Metoanyeckre ykazaHus JUIs OOYYaroIIUXCS MO IMPOXOXICHUID CaMOCTOSTEILHOU
paboThI

B xoze BBIMOIHEHHUS CaMOCTOSTENILHON pabOThl, 0OYYarOMIMiCS BBIMOIHIET paboTy IO
3a/IaHUI0 M TP METOJMYECKOM PYKOBOJICTBE IMperojaBaTelis, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

Jnst oOywaromuxcsi 1mo 3aouHoi (opme 00y4deHHs, caMmoCTOsITeNbHAsh padoTa MOMKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paldoTYy.

B mporiecce BBIMOTHEHUSI CaMOCTOSATENBLHON paboThl, y oOydaromierocs (GopmMupyercs
1esecoo0pa3Hoe MIaHUpOBaHUE pabovyero BpeMeHU, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHMUS
¥ HaBBIKM B YCBOGHHU U CHCTEMaTH3alliM MPUOOpETaeMbIX 3HAHHWM, 00ECTeUYnBaeT BBICOKUM
YPOBEHb YCIEBAEMOCTH B TMEPUOJ OOy4YEHHS, IOMOTaeT TMOJYyYUTh HABBIKH MOBBIIICHUS
npohecCHOHALHOTO YPOBHSI.

MeTtoauyeckumMi ~ MaTepuaiaMH,  HAMpaBISIIONIMMH  CAaMOCTOSITENIbHYIO — paboTy
00yJaronuxcst BISIOTCS:

yu4e0HO-METOINYECKUI MaTepuall o JUCITUILINHE;

METOJAMYECKHE YKa3aHUS 10 BBITIOJHEHUIO KOHTPOJBHBIX PabOT (isi 00yJaronuxcs mo
32049HOU (hopmMe oOyUueHus).

Metoauyeckue ykazaHUs s OOY4YalOIIMXCS MO MPOXOXKICHUIO MPOMEXKYTOUHOM

aTTecTaluu.

[IpomexxyTounast ~ aTrecTanusi  OOy4YalOIMMUXCA  MPEaycMaTpUBAeT  OICHHWBAHHE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yabTaTOB 00y4YeHHs Mo auciuiuimHe. OHa BKIIIOYAET B
ceost:

— DK3aMeH — (popMa OLIEHKHW 3HAHUMN, MTOTYyUYEHHBIX 00YJarOITUMCS B TIPOIIECCE H3YICHHS
BCEH MUCITUIUIMHBI WIN €€ YaCTH, HABBIKOB CAMOCTOSITENILHOU pabOoThl, CIOCOOHOCTH MPUMEHSITh
UX Ui pelIeHMs] TMPaKTUYeCKUX 3aj1ady. ODK3aMeH, Kak I[paBWJIO, MPOBOJIUTCS B TEPUOJ]
AK3aMEHALMOHHOW CECCUM M 3aBEPIIACTCS AaTTECTALMOHHOM OLIEHKOW «OTIUYHOM,

«XOPOIIIOY», «YAOBIETBOPUTEIBHOY, «HEYIOBICTBOPUTEIILHOY.



Jluct BHECeHUSI UI3MEHEHUH B pab04yI0 IPOrpaMMy TUCLUILITHHBI

JlaTta BHECEeHUs
H3MEHEHUI U
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