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1 IEJIX OCBOEHUSI YYEBHOM JUCIIUTIIMHBI

B nmpomecce wm3ydeHus GU3MKH  3aKJIAJBIBAIOTCS OCHOBBI  OOIIEHAYYHOTO
byHmamedTa, GOPMHPYIOTCS TPEACTABICHUS O COBPEMEHHOW KapTUHE  MHpA,
BOCIIUTHIBAIOTCS OCHOBHBIE TPHUEMBl IO3HABATEIILHOW JEATEIBHOCTH, 0€3 KOTOPBIX HE
MOXET OOOMTHCh HM OJIMH CHEIUAIMCT, B KakoW Obl 00JlacTM HAyKHU, TEXHUKU H
IIPOU3BOJICTBA OH HU paboTal.

TpynHO HaWTH CpelIM €CTECTBEHHBIX M TEXHHUYECKUX IUCIMIUIMH TaKyr 00JIacTh
3HAHHUM, B KOTOPOH MOKHO ObLIO ObI 0OOHTHUCH O€3 yueTa (PU3NYECKHX OCHOB BAYKHEUILIUX
npeacTaBieHnid. CeroaHs HeT cephl YeTOBEUSCKON JeATEILHOCTH, B KOTOPOH B TOW HIIH
WHOM Mepe HEe HCIIOIb30BAIMCH ObI METOIbI (DU3UKHU U €€ JOCTH)KCHUS.

JlocTaTouHast (u3nyeckasl MOJTOTOBKAa TrapaHTUPYeT Oojee TiyOOKOEe YCBOCHHE
M0O0BIX 3HAHWM, Pa3BUBACT CIIOCOOHOCTH K BOCHPHUSATHIO HAyYHBIX M TEXHHYCCKUX
CBEJICHUM, C KOTOPBIMU MPUXOJUTCS CTAIKHUBATHCSA B XOJ€ MPAKTUYECKOU NEATEIBHOCTH,
MO3BOJISIET TBOPUECKU HCIOJIB30BaTh TOT OOIIMPHBIA MaTepuall, KOTOPBIA MPEACTaBISIOT

COBPCMCHHBIC KOMIIBIOTCPHBIC CCTH.

1.1 Hean aucuunInHbI

Henmu mucrumuabl «Pusnka (BOJHBI U ONTHKA)» 3aKIIOYA0TCS B DOPMUPOBAHUU Y
CTYJICHTOB TIPEJICTABIICHUS O COBPEMEHHOW (PH3WYECKON KapTHHE MHpa M HAYIHOTO
MHUPOBO33pPEHUS, 3HAHUM U YMEHUH HCIOJb30BaHUs (yHIAMEHTAIBHBIX 3aKOHOB, TEOpUU
KJIACCUYECKON M COBPEMEHHOM (DU3UKH, a TaK:Ke METOJ0B (PU3UUECKOTO MCCIICIOBAHUS KaK

OCHOBBI CUCTCMBI HpO(I)eCCHOHaHBHOﬁ ACATCIIBHOCTH.

1.2 3agaun JUCHUILINHBI

3agaun JUCHUIUIMHBI « PU3UKa (BOJIHBI M ONTHKA)» COCTOST B TOM, YTOOBI PACKPBITH
CYIIHOCTh OCHOBHBIX NPEACTABICHUN, 3aKOHOB, TEOPHUM KJIACCHYECKOM M COBPEMEHHOMN
(Gbu3MKN B X BHYTPEHHEH B3aMMOCBSI3U U IIEJIOCTHOCTH, TaK Kak JJisd OyAylIero WHxeHepa
BaKHO HE CTOJBKO OIHMCAaHUE IUPOKOTO Kpyra (PU3MYECKUX SBICHHUM, CKOJIBKO YCBOEHUE
uepapxuu (PU3MUECKMX 3aKOHOB U TMOHSTHH, TpaHUI] MX NPUMEHUMOCTH, MO3BOJSIOLIEE
3¢ (EeKTUBHO HCIONB30BaTh UX B KOHKPETHBIX CUTyalusix; (OPMHUPOBATH Y CTYJIEHTOB
YMEHMSI M HAaBbIKU pelIeHUs1 00OOIIEHHBIX TUIIOBBIX 3a/1a4 JUCLMILIMHBI (TEOPETUUYECKUX U
HKCIEPUMEHTATBHO — MPAKTUUYECKUX YUEOHBIX 33/1a4) U3 PA3NUYHBIX 00JacTel PU3NKH KaK

OCHOBBI YMEHUS peniath npodeccruoHanbHble 3a1a4; GOPMUPOBATH Y CTYIACHTOB yMEHHE



OLICHHBATh  CTENEHb JOCTOBEPHOCTH  PE3YJIbTATOB, IMOJYYEHHBIX C  MOMOIIBIO
HKCIIEPUMEHTAJIbHBIX WM TEOPETUYECKHX METOAOB HCCIEIOBAaHUSA;, CIOCOOCTBOBAThH
Pa3sBUTUIO Yy CTYAEHTOB TBOPYECKOTO  MBIIUICHUS, HABBIKOB CaMOCTOATEIbHOU
MO3HABATENILHON JCATENBHOCTH, YMEHHUS MOJCIUPOBATh (PHU3WYECKUE CUTyallud C
HCIOJIb30BAHUEM KOMIIBIOTEPA; O3HAKOMUTH CTYAEHTOB C COBPEMEHHOU H3MEPUTEIBHOU
anmnapaTtypou, BbIpa0OTaTh yYMEHUS U HABBIKM MPOBEICHUS HKCIEPUMEHTATbHBIX
UCCJIeIOBaHUM 1 00pabOTKU UX PE3yJIbTaTOB, YMEHUS BBIJCIUTh KOHKPETHOE (PU3NUYECKOe

COACPKAHHUC B IPUKIIAAHBIX 3aJjadax 6y,):[yH.[€I>i CIICHHUAJIbHOCTH.

2 MECTO JUCIIUIIJIMHBI B CTPYKTYPE OOII BO

HNucuumnuna «®usuka (BoiHbl U onTtuka)» bl.b.14 oTHOCUTCS K 6a30BOM 4acTu
JUCIUIUIMH yu4eOHOTO TutaHa ¥ 6a3upyercs Ha 3HAHUSX, MOJy4YaeMbIX CTYJIEHTaMU U3 Kypca
MaTEeMaTUKH. JIMHCWHas anreOpa, aHAIUTHYECKas TCOMETpPHUs, BEKTOPHBIM aHau3,
muddepeHnnanbHOe U MHTETPAIbHOE WCYHUCICHHE; WH()OPMATUKH: MPOCTEHUININE HABBIKU

pa6OTI>I Ha KOMIIBIOTCPC U B CCTHU I/IHTepHeT. I[I/ICHI/IHJII/IHa HN3Yy4acTCA B 5 CEMCECTPC.

3 KOMIIETEHHUU CTYAEHTA, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMSA YUYEBHOW TUCHUILJIMHBI / OXKUJIAEMBIE PE3YJIBTATHI
OBPA3OBAHUA U KOMIIETEHLIUU CTYAEHTA 110 3ABEPIIEHUU
OCBOEHUS ITPOT'PAMMBI YYEFHOM JTUCIUIIINHBI

3.1 KomnereHuuu JMCHUILINHBI

Nzyuenune aucuumumnabl «duzuka (MonexynsapHas (GuU3nuka, OCHOBBI CTATUCTHUECKOM
TEPMOJMHAMHMKN»  HAIPaBICHO HAa dbopMHpOBaHHWE Yy CTYACHTOB CJEAYIOIIUX
KOMITETCHIINN

yauBepcajabHbIixX (YK):

— CnocobeH oOCyHIeCTBIATh MOUCK, KPUTUYECKHM aHau3 W CUHTE3 HH(POpPMALINH,
NPUMEHSATH CUCTEMHBIN TIOJIXO]T JIJISl pEIICHHMsI TOCTaBIeHHbIX 3ama4d (YK-1);

— CrnocoOeH ymnpaBiisiTb CBOMM BPEMEHEM, BBICTpauBaTh U PEATU30BLIBATH TPAECKTOPHUIO
caMOpa3BUTHS Ha OCHOBE MPUHIUIIOB 00pa3oBaHus B TeueHue Beeit xu3un (YK-6);

YHHUBEPCAJbHBIX ecTecTBeHHO-HAYUYHBbIX (YKE):

— Crnioco0OeH UCIoJIb30BaTh 3HAHUS €CTECTBEHHOHAYYHbBIX JIUCUUILIINH, TPUMEHSITh METOIbI
MAaTeMaTH4YECKOr0 aHalIu3a U MOJEIUPOBAHMS, TEOPETHYECKOTO M IKCHEPUMEHTAIBHOIO

UCCIIeI0BaHMs B IMOCTaBIeHHbIX 3a1auax (YKE-1).



3.2 llepeveHb pe3yabTaToB 00pa3oBanus, popMuUpPyeMbIX TUCHUILINHOM,

€ YKa3aHUeM YPOBHSI UX OCBOEHMUS

B PE3YIIbTATC U3YUCHUSA JUCHUIIIIMHBI CTYICHT AOJIZKCH:
3HATb:

— MeTomuKu cbopa M 00paboTku WH(POPMAINM, AaKTyallbHbIE POCCHUUCKHE W
3apyOeKHbIe ICTOYHUKU HHPOpMAIu B chepe mpodhecCHOHaTbHONU NesSTeIbHOCTH, METO
CHCTEMHOTO aHaJn3a;

— OCHOBHBIE TipueMbl 3(H(PEKTUBHOTO YIIPaBICHUSI COOCTBEHHBIM BPEMEHEM; OCHOBHBIC
METOJIMKH CAMOKOHTPOJIS, CAMOPA3BUTHS M CaMOOOPa30BaHUs Ha IPOTSHKCHUH BCEH JKU3HU,

— OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUILIINH, METOJIbI MAaTEeMaTHYECKOTO

aHaJIn3a U MOJICIIMPOBAHUS, TEOPETUUECKOTO U HKCIIEPUMEHTAIBLHOTO UCCIIEI0BAHUS,
yMeTh:

— MPUMEHATh METOJIUKHU TOHUCKa, cOopa M 00paboTku MH(OpPMAIUHU; OCYIIECTBISThH
KPUTUYECKUN aHAJU3 U CUHTE3 MHPOPMAIIUHU, TTOJTYYEHHOM U3 pa3HbIX UCTOYHHUKOB;

— 3¢ (PEeKTUBHO MIAHUPOBATH U KOHTPOJUPOBATH COOCTBEHHOE BPEMSI; MCIOJIL30BaTh
METO/Ibl CAMOPETYJIAINH, CAMOPA3BUTHS 1 CAMOOOYUYECHUS;

—  WCIIOJIB30BaTh MAaTEMaTHYECKUE METOJAbl B TEXHUYECKHX IPHIOKCHUSX,
pPacCUMTHIBATh OCHOBHBIE YHCIIOBBIE XapAaKTEPUCTUKH CIIy4alHBIX BEJIMYWH, pEIIaTh

OCHOBHBIC 3aJJa4H MaTEMaTHUYECKOM CTAaTUCTHKH, pE€lIaTh TUIIOBBIC pACYCTHBIC 3a1a4H,
BJIad€Th:

— MeETOoJlaMH IIoMCKa, cOopa M 00paOOTKH, KPHTHYECKOIO aHaju3a W CHHTEe3a
nH(pOpMaIKU; METOIUKOM CUCTEMHOTO MOIX0/1a JIJIsl PEIICHUs MOCTaBJICHHBIX 3a/a4;

- METOJdaMU YIIPaBJICHUS CcOOCTBEHHBIM BPEMEHEM; TEXHOJIOTUSIMU
MIPUOOPETEHUS. UCTIOJB30BAHUS U OOHOBJICHUSI COIMO-KYJIBTYPHBIX M MPO(ECCHOHATBHBIX
3HaHUMW, YMEHHM, U HABBIKOB;, METOJMKAMH CaMOPa3BUTHSA M CaMOOOpPA30BaHMS B TCUCHHUE
BCEH XKU3HU,

— METOJIaMH MaTEMAaTUYECKOTO aHAIM3a U MOJICJIMPOBAHMS; METOJIAMHU PEIICHUS 3a1a4

aHajimda W pacdyera XapaKTCPpHUCTHUK (I)I/ISI/I‘ICCKI/IX CUCTCM, OCHOBHBIMH IIpUCMaMHU



00paboTKH

9KCIICPUMCHTAJIbHBIX

IPOrpaMMHBIMH MPOAYKTAMHU.

JIQaHHBIX,

MECTOJaMU pa6OTH C IPUKIAOAHBIMHA

3.3 BocniurareabHas padora

npodeccun, Mo3UTUBHON
Y aKTUBHOM YCTaHOBKM Ha
LIEHHOCTH N30paHHON
CIELUATIbHOCTH,
OTBETCTBEHHOI'O
OTHOLIEHUS K
npodecCUOHATBLHON
JIEATEIILHOCTH, TPYAY
(B14)

Hanpasienue/ Co3nanue ycJioBHi, Hcnoib30BaHue BOCIIUTATEIBLHOI0 MOTEHIIHAJIA
neJau o0ecreynBaOIINX Y4eOHBIX THCHUIIHH

EcTrecTBeHHOHay4YHBIH M 001IenpodecCHOHANBHBIN MOXYJIN
IIpodeccuonanbuoe | - hopmMupoBaHme 1.Mcnonb30BaHre BOCHUTATEIBHOTO MMOTEHIIAATA
U TPY/10BOE ITyOOKOTO TOHUMAaHUS JUCLIMIUIMH €CTECTBEHHOHAYYHOTO U
BOCIIUTaHHE COLMAJIbHOW POJIU o0menpodeCCHOHATHFHOTO MOTYJIS JISI:

- (hopMHupoOBaHUS MO3UTUBHOT'O OTHOIICHUS K
npodeccun nHXeHepa (KOHCTPYKTOpa, TEXHOJIOTA),
MMOHMMAaHHUS €€ COLUATbHON 3HAYHMMOCTH U POJIU B
o0ImIecTBe, CTPEMIICHUS CIIEI0BATh HOpMaM
npodeccroHabHOM 3TUKU MTOCPEICTBOM
KOHTEKCTHOTO O0YYCHHUS, PEIICHUS TPAKTHUKO-
OpPUEHTUPOBAHHBIX CUTYAI[MOHHBIX 3a]1a4.

- opMupoOBaHUS YCTOMYNBOTO HHTEpECA K
npodeccroHalbHO 1eATeIbHOCTH, CIIOCOOHOCTH
KPUTUYECKH, CAMOCTOSITEJIbHO MBICIHUTD,
MMOHUMATh 3HAYUMOCTH Mpodeccur mocpeaCcTBOM
OCO3HAHHOTO BBIOOpPA TEMATHUKH MPOCKTOB,
BBITIOJTHEHHSI IPOEKTOB € MOCIEAYIOLIEH
myOIMYHOM Mpe3eHTanueil pe3yabTaToB, B TOM
yrciae 000CHOBAaHUEM UX COILMAILHON U
MPaKTUYECKOW 3HAUMMOCTH;

- (opMHUPOBAHUS HABBIKOB KOMaHIHOUW pabOTHI, B
TOM YHCJI€ peaIM3alliU Pa3IUYHbIX MPOEKTHBIX
ponet (Juaep, UCTIOHUTENb, AaHAJTUTHK U TIP.)
MOCPEICTBOM BBITIOJTHEHUSI COBMECTHBIX IMPOEKTOB.
2.Mcnonb30BaHUE BOCIIUTATEIBHOTO MOTEHIIHAIA
JTUCIUIUINH "DKOHOMHUKA U yIPaBICHHE
pou3BOACTBOM ', "MIHHOBalIMOHHAS YKOHOMHUKA H
TEXHOJIOTHYECKOe MPeTPUHUMATENHCTBO",
"[IpaBoBenenue” ms:

- (opMupoOBaHUST HABBIKOB CUCTEMHOTO BHJICHUS
POJIU ¥ 3HAYMMOCTH BBIOpaHHOM npodeccun B
COIIMAIbHO-?PKOHOMUYECKUX OTHOLIEHUSAX Yepes
KOHTEKCTHOE 00yUYeHHne

- (hopmupoBanue
TICHXOJIOTHYECKOM
TOTOBHOCTH K
npodecCuoHAIbHON
JeSITeIbHOCTH O
n3bpanHoi podeccun
(B15)

Hcnonp30BaHKe BOCIUTATEILHOTO ITOTEHIHAIA
JUCIMILIAH 00IIePO(PeCCHOHAIBHOTO MOTY IS
JUISL:

- (opMHpOBaHUS YCTOMYNBOTO HHTEpECA K
npodeccroHaNbHOM IeATEeTbHOCTH, MOTPEOHOCTH B
TOCTHKCHHUH Pe3yJIbTaTa, IOHUMaHHS
(YHKIIMOHATFHBIX 0053aHHOCTEH U 337124
n30paHHOM IPO(eCCHOHABHOMN ACITEIBHOCTH,
9yBCTBa MPOo(ecCrHOHAIBHON OTBETCTBEHHOCTH
gepe3 BBINOJHEHUE YICOHBIX, B TOM YHCIIE
MPAKTUYECKUX 3aJJaHu, TPEOYIOIINX CTPOTOTO
cOOJTI0ICHHS TPABIJT TEXHUKU O€30MTaCHOCTH 1
WHCTPYKIUN TI0 paboTe ¢ 000py0BaHUEM B




paMKax JJabopaTOPHOIrO MPAKTHUKyMa.

HNuTensiektyanbHoe | - GOpMHpPOBAHUE Hcnonp3oBaHue BOCOUTATEIBHOTO MOTEHIMAIA
BOCIIMTaHHeE KYyJIbTYypbl YMCTBEHHOI'O JUCLMIUIMH TyMaHUTApHOTO,
Tpyna (B11) €CTECTBEHHOHAYYHOT0, 00111enpOo(heCCHOHATEHOTO

1 IPO(ECCUOHAIBHOTO MOTYJIS IS
(opMHUpPOBaHHUS KYJIBTYPbl YMCTBEHHOTO TpyJa
MIOCPEICTBOM BOBJIEUEHUS CTYJIEHTOB B yueOHbIE
HCCIIeIOBAaTENbCKUE 3a/1aHUs, KypCOBbIE pabOThI U

zp.

4 COAEP)KAHME U CTPYKTYPA IUCHUIIJIMHBI

OO0miast TpyA0€MKOCTh TUCIUIUIMHBI B D CEMECTPE COCTaBIsET 4 3aUeTHBIC €AMHUIIBI,

144 yqaca.

Bupl yaeOHO#
NESITeTbHOCTH, BKJIFOYAs Texymuii
Ne CaMOCTOSITEIILHYI0 PadoTy KOHTpOI ATTecTanus Maxc
° - .
n/ Pa3nen QE CTYHSHTOB TPy HOSMKOCTS YCIIEBAEMOCTHU pasaene Oamt 3a
. 2 (B yacax) (menens,
1| y4eOHOU T (memens, paznmen®
_ . opma)
JIACITUATITUHBI = 2l 2|5 & dhopma)
= \Q o |= o |© o
5§ B S5 g3 ¢
= EF &5 &
CemecTtp 5
1 Paznen 1 1-5 5 2 3 20 JIP1,2 T1-4 10
2 Paznen 2 6-10 5 2 3 20 JIP3,4 KP1-8 15
3 Paznen 3 11-15 4 2 3 20 JIP5 T2-12 10
4 Pasnen 4 16-19 4 2 3 19 JIP6 KP2-17 15
Htoro 18 8 12 79 50
DK3aMeH 27 50
Hroro 3a cemectp 100

4.1 Conep:xkanme JieKIM
5 ceMecTp

Pa3znesa 1 BoiHbl.

VYpaBHenue BoiHbl. CKOPOCTh YIPYTUX BOJH. DHEPIUs BOJIHBI.

Pasaea 2. [TloHATHE O TEOMETPUUYECKOUN OIITHUKE.




CgeroBast BoiHa. CBOMCTBa CBETOBBIX BOJIH. OJIEKTPOMAarHUTHas BOJIHA Ha TpaHUIIE
paszena AByX cpell. 3aKOHBI OTPAKECHMsI M IIPEJIOMIICHUS. SIBJICHHE IOJHOTO OTPAKEHUS.
OnrTryeckue CUCTEMBI.

Pasnxea 3 BosgHoBas ontuka. Beenenue. MaTepdepeHnns ¢CBETOBBIX BOJIH.

Uurepdpepeniuss  cBeToBbiXx BoJH. KorepentHocTh. HWHTEphEpeHIIMOHHBIE CXEMBI.
WNuTepdepeHus npu OTpaKeHUH OT TOHKUX ITACTUHOK. IHTEepdepoMeTphl.

I[Hd)DaKHI/ISI cBera. [lonsipuzanus cBeTa. I[I/Id)DaKHI/I}I BOJIH.

[Tpunun Ioitrenca-®penens. Meroa 3o @penens. Judpakuus Openens. Judpakius
O®paynrodepa. Judpaxius Ha ogHoH mend. JudpakiimoHHas pemerka.

Pasznen 4. PacnipocTtpaHeHue cBeTa B BemlecTBe. llonsipusanus cBeTa.

PacnpocTpanenue cera B BemectBe. Jucnepceus cera. [lornomenune csera. [lonspuszanus
cBera. CiocoObl MOMYyYEHUS TOJIIPU30BAHHOTO CBeTa. ECTECTBEHHBIN M MOJISPU30BAHHBIN
ceeT. Crenens nonsipuszanuu. [lomsgpusanus cBeTa Ipu OTPaKEHUU U MPUIIOMIIEHUU. 3aKOH
Bbprocrepa u ero ¢pusnueckuii cMpici. 3aKkoH Maioca.

4.2 TemaTuyecKuii NJiaH Jab0paTOPHBIX padoT

5 ceMecTp

1. 'eomeTpuyeckas ONTHKA.
2. OnpeneneHne NoKa3aTens NPEJTOMIICHHS TBEPABIX TEI.
3. N3yueHue onTuuecKkux npudopoBs.
4. V3y4yeHue noiasipu30BaHHOTO CBETA.
5. 3yuyenue uHTepPepeHIinu CBeTa METOJaMU JEJICHHs aMIUIUTYAa U BOJTHOBOTO ()pOHTA.
6. OCHOBHBIE 3aKOHOMEPHOCTH U (DPAKIIHH.

4.2.1TemaTu4ecKuil IJIaH NPAKTHYECKUX PadoT

5 cemecTp

1VpaBuenue BoiaHbl. CKOPOCTh YIPYTUX BOJIH. DHEPIrUsl BOJHBI.
2. BBegenue B onTUKY. 3aKOHBI pACIIPOCTPAHEHHUSI CBETOBOM BOJIHBI.
CBeroBasg BOMHA. 3aKOHBI OTPAXEHUsS W TNPEIOMIIEHUA. SIBIEHHE IOJHOTO OTPAXKEHHS.
OnTuyeckue mpubdopsl. CBoOMCTBa CBETOBBIX BOJIH. BomHOBOM makeT. ['pymnmoBasi CKOpoCTb.
3. Uurepdepenius ceera.
WUntepdepenmnust  cBeroBeix BonH. KorepentHocts. HHTephepeHIMOHHBIE CXEMBI.
HNuTtepdepeHius npu OTpaxKeHUH OT TOHKUX IUIACTUHOK. HTEepdepoMeTpsl.

[ToAroToBKa K ¥ KOHTPOJIO MO Kypcy «Pu3nKa (BOJHBI U ONITUKA)».



4. KonrtpoibHas padora Ne 1.
5. Pabora Haja ommnOKkamMu.
6. ludpakuus BOJH.
[Tpunmun [oitrenca-®Openens. Meron 3o @penens. Judpakius Openens. [udpaxius
®dpaynrodepa.
7. Audpakuus BOJH.
Hudpakuus Ha ogHoi menu. CrnekTpanbHoe pasznoxkenue. ludpakironnas pemnerka.
8. DnekTpoMarHuTHbIEC BOJIHBI B BemiecTse. [lonspuszanusi.
PacnpocTpanenue csera B Bemectse. Jucnepceus cera. llornomenue csera. [onspuzanus
cBeTa. CriocoObl MOTyYeHUs MOISIPU30BAHHOTO CBETA.
9. EcrectBeHHBIi W mONApU30BaHHBIA cBeT. [lomspusanus mnpu OTpaXEHUH W TIPHU
pesioMJICHUH cBeTa. 3akoH bprocTtepa u ero pusndeckuii cMmpici. 3akoH Maroca.
10. IToaroroBka K UTOrOBOMY KOHTPOJIIO 1O Kypcy «Pu3nka (BOJHBI U ONTUKA)».
11. KonrtposbHas padota Ne 2.
12. PaGora Hag omIMOKaMu.

4.2.2CamMocTosiTeIbHAA pa0d0Ta CTY/IeHTOB

5 cemecTp

N3yuenue nexkumoHHOro Matepuana no reme: Marepdepenuus cera.
[ToaroroBka k 3anure 1a00paTopHOil pabOTHI.

N3yuenue neximoHHoro matepuana no reme: Judpakuus cera.

w0 e

Brimonnenue arrectanmonHoro nomaiiHero 3aganusi Ne3 no teme: MuTtepdepennms
cBeTOoBBIX BONH. KorepentHocTs. MHTEpdepennmmnonnbie cxeMbl. HWuTepdepeHims
IIPY OTPAKEHUU OT TOHKUX I1acTUHOK. Kosbia HerotoHa.

5. Pabora Han ommbkamu KP Nel.

6. IloaroToBka K BHITIOJIHEHHIO JTAOOPATOPHOU PAOOTHI.

7. 3ydeHne JEKIMOHHOTO Marepuaja T0 TeMe: OJEKTPOMarHUTHbIC BOJHBI B
BemiectBe. [lonmspuzanus. [loaroroBka Kk KOHTPOJIbHOM padoTe mo TteMam: Dusuka
MaKpOCHCTEM U OCHOBBI BOJIHOBOU OITHKHU.

8. IloaroroBka K MTOrOBOMY TECTUpPOBaHMIO 10 TemaM: Jlucmepcusi cBera.
ITonspuzanus ceera.

9. EcrectBeHHbI M monsipu3oBaHHbIN cBeT. [lonsipuzanus npu OTpaxkeHUH U TMpU

npesioMJIeHUH cBeTa. 3akoH bproctepa u ero pusmyeckuii cmpici. 3akoH Manoca.



10.IToaroToBKa K 3amuTe J1a00paTOPHOI pabOTHI.

11.Pabora Hazx ommoOkamu KP Ne2.

5 OBPA3OBATEJIBHBIE TEXHOJIOI'NHN

B cooTBeTCTBHMM € KOMIIETEHTHOCTHBIM IOJIXOJOM BBITYCKHUK By3a JOJKEH HE
MpOCTO 00JIa/laTh OMpPEACICHHON CYyMMOW 3HAaHUM, a yMETh IPU MOMOIIU 3TUX 3HAHUI
peniaTh KOHKPETHBIC 3a/1a4u TTPOU3BOJICTBA.

VYuuteiBas tpeboBanus OC HUAY MUDU no nanpasnenuto noarotosku 15.03.05
"KOHCTPYKTOPCKO-TEXHOJIOTUYECKOE OOECIEUCHHE MAITUHOCTPOUTEIBHBIX MPOU3BOACTB",
peanu3zanus KOMIIETEHTHOCTHOTO  TOJAXOJa JOJDKHA  IpeaycMaTpuBaTh  IIMPOKOE
UCIIOJIb30BaHUE B y4EOHOM MPOIIECCE AKTUBHBIX W HHTEPAKTUBHBIX (OPM MPOBEICHUS
3aHSATHI B COYETAaHUU C BHEAYIUTOPHOU pPabOTOM C Lenpio (OPMUPOBAHUS U PA3BUTHS
po¢eCCUOHANILHBIX HABBIKOB O0YyYarOIIUXCH.

JIekMOHHBIE 3aHATHS TMPOBOAATCS B  CHENUATU3UPOBAHHOM  ayJAWTOPUU C
MPUMEHEHUEM MYJIBTUMEIUMHOTO MPOEKTOpa B BUJE Y4YEOHOW TMpe3eHTaluu. Yd4eOHbIe
MaTepualbl NPEAbSIBISIOTCS OOYYaIOIIMMCS JUIsi O3HAKOMJICHUSI W W3YUYEHHs, OCHOBHBIC
MOMEHTBI JICKITMOHHBIX 3aHATUA KOHCIEKTUPYIOTCS. OTACIbHBIC TEMBI IPEAJIATAIOTCS IS
CaMOCTOSITETLHOT'O U3yUYECHUSI C 00513aTEIbHBIM COCTABIICHUEM U KOHTPOJIEM KOHCIIEKTA.

[IpakTuyeckue 3aHATHUS TMPOBOJSATCS TaKXKE C MPUMEHEHUEM MYJIbTUMEIUUHOTO
mpoekTopa ¢ pa3dbopoM THUMOBBIX PEMICHWM 3a7ad 10 MEXaHUKe, MOJEKYISIPHO-
KMHETUYECKOU Teopuel ¢ Bbljauell yueOHBIX MaTepraioB CTYACHTAM.

JlaGopatopHble pabOTBI TPOBOAATCA B JrabopaTopmm oOmier Qu3nkn Ha
71ab0paTOpPHBIX YCTaHOBKaxX Opurazoi CTyJIeHTOB u3 4-5 denoBek. Bce maboparophHbie
paboThl BBIMOJHAIOTCS (PpOHTANBHO. 3a 2-3 AHS 10 NpPOBEIEHUs JabOpaTOpHBIX padoT
CTYJICHTaM BBIJAETCS WX OIMHCAHWE Ui W3Y4YEHUs, TEepe] HadajJoM paldoT MPOBOAUTCS
TECTUPOBAHHUE CTYJCHTOB JJI MPOBEPKH MX TOTOBHOCTH K BBHIMOJHEHUIO JTAaOOPATOPHBIX
pabor.

Tekymuii KOHTPOJIb 3HAHWKM CTYJICHTOB IO OTJEJIbHBIM pa3jieiaM U B ILEJIOM IO
JUCLUMIUIMHE TMPOBOJUTCS B  (QopMe TECTUPOBAHUSA, a TaKXKe  BBINOJHEHUEM
CaMOCTOATENLHBIX Pab0T MO pemeHut0 (GU3NYEeCKUX 3adad, (U3UICCKUX JUKTAHTOB.
Hcnonb3ytoTcss MHTEpakTUBHbIE (OpMbI OOYYEHHS HAa JIEKIMOHHBIX W MPAKTUYECKUX

3aHATUAX.



6 OHEHOYHBIE CPEACTBA JJIAA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, TPOMEXYTOUYHOM ATTECTAIIMA 11O UTOT'AM
OCBOEHUA IMCIHUIIVIMHBINA YYEBHO-METOANYECKOE OBECIIEHEHUE
CAMOCTOSATEJBHOM PABOTHI CTYJIEHTOB

HepequL OLCHOYHbBIX CPEACTB, HCITOJIL3YEMBbBIX JIJIA Telcymeii arTrecralmm

IIpeacrasiienune
HaumenoBanue
OIIEHOYHOI 0
Kon OLIEHOYHOI0 KpaTkasi xapakTepucTiHKa OLIEHOYHOI0 CPeACTBA CDEICTBA B
cpeacrsa p
donae
5 cemecTp
Cucrema cTaHIapTU3UPOBAHHBIX 3aJaHUM
T1 | Tecr Nel AapTHSHIP 8 ’ ®DOHJT TECTOBBIX
MO3BOJISIONIAs aBTOMATH3UPOBATH MPOIEAYPY SaMAHHI
T2 | Tect Ne2 W3MEPECHUS YPOBHS 3HAHUN M YMEHHUI 00yUaromerocs
KonTponbnas padora . Komriexr
KP1 CpencTBo IpoOBEpPKU YMEHUN TPUMEHSTH MOJTy4YCHHBIE
Nel KOHTPOJIbHBIX
3HAHUA JUISl pELICHU 33a]1a4 OIPEIEIIEHHOT 0 THUIIA I10 .
Kontponbnas padora 3a/IaHui 110
KP2 TEME WIH pa3laely
No2 BapuaHTaM
1P1 JlabopaTopHas
pabota Nel,2
P2 JlabopaTopHas
pabota Ne3,4 CpenctBa MpoBepKHU YMEHH U HABBIKOB PUMEHEHHS Meroaunueckoe
P3 JlaboparopHas Ha TPAKTHKE TCOPETUICCKUX 3HAHHMA PYKOBOJICTBO
pabota Neb
P4 JlaGopaTopHas
pabota Nob6

PacumdpoBka koMmneTeHIMI Yepe3 IVIAHUPYeMbIe pe3yJabTaThl 00y4eHHUs

CBs13b MEXTy (OPMUPYEMBIMU KOMIIETEHIIUSIMU U TUIAHUPYEMBIMH pE3yJIbTaTaMu
oOy4eHHMsI peICTaBIEHA B CIEAYIOLIEH TabInLIe:

IIpoexTHpyeMble pe3yJibTATHI 0CBOEHHUS TUCHHIIUHBI
. CpeacTBa ¥ TEXHOJIOTHH
Kon ¥ UHIUKATOPBbI GOPMHUPOBAHHUS KOMIIETEHIHI OLEHKH
3uarp (3) Ymets (V) Baaners (B) 5
YK-1 3-YK-1 Y-VK-1 B-VK-1 JIPL, JIP2, KP1,3
JIP1, JIP3, JIP4, T2, KP2,D
YK-6 3-YK-6 V-VK-6 B-YK-1
JIP1, JIP3, JIP4, T2, KP2,5
YKE-1 3-YKE-1 Y-VKE-1 B-YKE-1
Jtansbl GOpMHUPOBAHUSA KOMIIETEHIUI
KoabI 3uanusi, Buanl atTecranuu
Paznen TeMmbl 3aHATHI KOMITETe YMCHUH | Texymmii | ATrecta | Ipomesx
— " KOHTPOJIb | IS yTOYHAasI
I HABBIKH _ pasena
aTTecTa




HeleJsl | — Heaesst st
cemMecTp
3-VK-1
3-VK-6
3-YKE-
1
Bosnbl. VK-1 V-VK-1
Paznen 1. YpaBuenue BoJiHbl. CKOPOCTH VK-6 V-YK-6 | JIP1,2 T1-4
YIPYTUX BOJH. DHEPTHUs BOJIHBI. VKE-1 V-
VYKE-1
B-YK-1
B-YK-6
B-YKE-1
3-VK-1
[ToHSATHE O TeOMETPUYECKON 3-YK-6
ONTHKE. 3-VKE-
CaeroBas BosiHa. CBOCTBa 1
CBETOBBIX BOJIH.
DJeKTpOMarHUTHas BOJIHA Ha VK-1 Y-VK-1
Paznen 2. I'PAHHIE PA3eNa ABYX CPEL. VK-6 V-VK-6 | JIP3,4 KP1-8
3aKOHBI OTPAKEHUSA U VKE-1 Y- SK3AMEH
npenoMIeHus. SIBIeHre MoaHOro VKE-1
oTpaxkeHus. OnTuyeckue B-VK-1
CHCTEMBI. B-VK-6
B-YKE-1
BonHoBas ontuka. BeeneHue.
HuTepdepeHinsa CBETOBBIX BOIH.
WnuTepdepeHius CBETOBBIX BOJIH. 3-VK-1
KorepeHTHOCTE. 3-YK-6
WuTepdepeHITMOHHbBIC CXEMBI. 3-VKE-
WuTepdepenius npu oTpakeHun 1
OT TOHKHUX IJIACTHHOK.
NutepdepomMeTpsl. YK-1 Y-VK-1
Paspen 3. Iubpakus cera. [Tonsgpusanus VK-6 Y-YK-6 | JIPS T2-12
ceta. JIndpakiys BOJH. VKE-1 Y-
[punin INolirenca-OpeHes. VKE-1
Merton 30u @penens. Judpaxmus B-VK-1
@penens. Judpakuns B-VK-6
®paynrodepa. Judpakums Ha B-VKE-1
onHOM menn. JludpakinrnonHas
pelieTKa.




PacnpocrtpaneHue cBeTa B
BemiecTBe. Ilomsipusaius cBeTa. 3-YK-1
PacripocTpaneHue cBera B 3-YK-6
BellecTse. [lucnepceus ceera. 3-YKE-
Ilornomenue ceera. 1
E;impmaum cBeTa. CrocoObl VK1 V-VK-1
YYECHHS TOJIIPU30BAHHOTO
Paznen 4. cBeta. EcTecTBEeHHBIN U VK-6 Y-VK-6 | JIP6 Kp2-17
MOJISIpU30BaHHBIN cBeT. CTeneHpb VKE-1 V-
nossipusaruu. [ossipusanust VYKE-1
CB€TA MPHU OTPAXKCHUU U B-YK-1
npuioMiieHnd. 3aKkoH bprocrepa B-VK-6
U ero pu3n4YecKuil cMbICI. 3aKOH B-VKE-1
Mairoca.
IIkana oueHku 00pa3oBaTeJbHBIX JOCTHKEHUN
Bun Makec.
Kox | omenounoro Kpurepun Bbaaa | 6ana— mun.
cpeacTBa 0aJ1
BBICTaBJIAETCA CTYIEHTY, ecin 90-100% TecToBBIX
BOITPOCOB BBITTOJTHEHO MPABUIILHO
Tema ocBOEHa MOJHOCTHIO, 6€3 MpoOeIoB, HE0OXOUMBbIC 10
MPaKTUYECKUE HABBIKK PAOOTHI C
OCBOEHHBIM MaTepHaioM c(hopMHUPOBAHBIL.
BBICTABJIETCS CTYIEHTY, eciid 80-89% TecTOBbIX 3a/1a4
BBITIOJTHEHO TIPABUIILHO
Teopernueckoe copepkaHue TEMbI OCBOCHO TTOJIHOCTHIO, 8
6e3 mpobenoB, HEKOTOPBIC MPAKTUUECKUE HABBIKK PaOOTHI C
OCBOCHHBIM MaTepruaioM chOpMHPOBAHBI HEJOCTATOYHO.
T1 TectoBoe BBICTaBJIsIETCA CTYACHTY, eciu 60-79% TecToBbIX 3a7a4 10-6
3amanue Nel | BBINOJTHEHO MPaBUIIBHO
Teopernueckoe coepKaHue TEMbI OCBOEHO 5
YACTUYIHO, HO TPOOEIIBI HE HOCST CYIIECTBEHHOTO
XapakTepa, He0OX0IMMbIE MMPAKTUIECKUE HABBIKH PAOOTHI C
OCBOEHHBIM MaTepHaJIOM B OCHOBHOM C()OPMHUPOBAHEI.
IIPU OTBETE CTyAECHTa MeHee, ueM Ha 60% BOIIpocoB
TECTOBOE 3aJ]JaHNE HE 3aUNTHIBAETCS U y CTYJEHTA
oOpa3zyeTrcs JOMT, KOTOPBIHA JOHKEH OBITh 3aKpHIT B
TEUEHHE CEMEeCTpa WJIM Ha 3a4€THON HeJlene <6
OueHb clta0ble 3HaHUS, HEIOCTATOUHBIC JIsl TOHUMAaHUS
TEMBI, UIMEETCS OOJILIIOE KOJIMUSCTBO OCHOBHBIX OIITHOOK U
HEIOYETOB.
BBICTaBJIsIeTCs cTyAeHTY, ecinu 90-100% TecToBBIX
BOIIPOCOB BBITIOJIHEHO MPABUIHHO
Tema ocBOeHa MOTHOCTHIO, O€3 TPOOETIOB, HEOOXOIUMBIE 10
MPAKTUYECKHE HABBIKU PaOOTHI C
OCBOCHHBIM MaTepuagoM C(hOPMHPOBAHEI.
TecToBoe
T2 10-6
3amanue No2 | BBICTaBISIETCS CTYAEHTY, eciu 80-89% TecTOBBIX 3a1au
BBITIOJIHEHO TIPaBUIILHO
TeopeTtnueckoe coaep:kaHUe TEMbI OCBOSHO MOJIHOCTHIO, 8
6e3 mpoOenoB, HEKOTOPBIE MPAKTUYECKUE HABBIKUA PAOOTHI C
OCBOCHHBIM MaTepruaioM c(hOPMHPOBAHBI HEJOCTATOYHO.
BBICTABJIAETCS CTYJIEHTY, eciid 60-79% TecToBbIX 3a/1a4 6




BBITNIOJTHEHO IIPABUIIBHO

Teoperuueckoe conepkaHHe TEMbI OCBOCHO

YaCTUYHO, HO NMPOOEbl HE HOCAT CYLIECTBEHHOI'O
XapakTepa, HeoOOXOAUMbIE IPAKTUYECKHE HABBIKU PAOOTHI C
OCBOEHHBIM MAaTE€pPHAJIOM B OCHOBHOM C(HOPMHPOBAHBI.

IIPU OTBETE CTyACHTa MeHee, ueM Ha 60% BoIpocoB
TECTOBOE 3aJ]JaHNE HE 3aYUTHIBAETCS U Y CTyJ€HTa
o0OpasyeTcst JoAT, KOTOPBIHA JOJKEH OBITh 3aKPHIT B
TEYEHUE CEMECTPa UM Ha 3a4E€THON HeJene <6
Ouenb cnalOble 3HaHUS, HEAOCTATOUHBIE ISl TOHUMAHUS
TEMbI, UMeeTCs O0JIbIII0E KOJTMYECTBO OCHOBHBIX OLIMOOK U
HEJI0YETOB.

BBICTABJISIETCS CTYICHTY, €CJIM BCE IECTh 3a7a4 PEIICHBI
BEPHO

BBICTABJISICTCA CTYACHTY, €CJIH MATh 33J1a4 PELIEHO BEPHO, a
0JIHA 33J]a4a HE PElICHA WIK PELICHNUE COAEP/KUT OLIMOKHU
BBICTABJISICTCA CTYAECHTY, €CJIU YEThIPE 3aa4y PELICHBI
KP1 | KontponbHasi | BepHO, a IB€ 3a/1a4d HE PEIICHBI WM PEUICHUS COIepKAT 10
paborta Nel OIIMOKHU

BBICTABJISIETCS CTYICHTY, €CJIA TPU 3aJa4H PEIICHBI BEPHO,
1 XOTs OblI O/JHA 3a/1a4a U3 TPEX OCTABIIMXCS pelIeHa ¢ 9
HE3HAYUTEJIbHBIMU HEJOUYETAMU
BBICTABJISICTCS CTYAEHTY, BO BCEX OCTAJIBHBIX CIyYasiX <9

15

13

15-9

BBICTABJIIETCS CTYJIEHTY, €ciii 00€ 3aJJaul pelieHbl BEpHO 15
BBICTABJISIETCS CTYACHTY, €CIIM O/IHA U3 3a/1a4 pelleHa
BEPHO, a pElIeHUE BTOPOIl COAEPKUT HE3HAUNTEIbHbBIE 13
KP2 | KontposbpHas | HEIOYETHI

pabota Ne2 BBICTABJISIETCS CTYICHTY, €CJIA OJ[HA U3 3aJ1a4 peuieHa
BEPHO, a BTOpasi 3aJ1a4ya pelieHa YacTHYHO
BBICTABJISIETCSL CTYACHTY, BO BCEX OCTAJIbHBIX CIIydasix <9

15-9

BBICTABJIACTCA CTYACHTY IIPU NPABUJIIBHO HAITMCAHHOM
OusneTe U MpH OTBETE HA BCE JOMOJHUTEIbHBIE BOMPOCHI MO
KYpCy € HC3HAYHUTCIbHBIMHU HCTOYHOCTSAMMU, KOTOPBIC
CTYJEHT JIOJKEH YCTPaHUTh B IpoIiecce Oecenl ¢
MPEINOJaBaTeNeM, B pAMKax KOTOPO OH JIEMOHCTPHUPYET
yriayOJaeHHOe TOHMMaHue MpeMeTa U BaJIeH1e
KIIFOYCBBIMU 3HAHUAMU, YMCHUSAMU U HABBIKAMU,
MIPEAYCMOTPEHHBIMU JIAHHOW AUCIUIIMHON

BBICTABJIACTCA CTYACHTY IIPU MPABUJIIBHO HAITUCAHHOM
OuneTe U MpH OTBETE HA YaCTh JIOTOJIHUTEIBHBIX BOIPOCOB
0 KypcCy € AEMOHCTpaluii 0a30BbIX 3HAHUN, YMEHUH U
HAaBBIKOB, IPEAYCMOTPEHHBIX JaHHOM TUCIUILIMHON
BBICTABJIACTCA CTYACHTY IIPHU HAITMCAHHBIX OTBCTAX Ha
BOIPOCHI OMIIeTa (JI0MyCcKaeTcs coiep kaHne HEKOTOPBIX

40-50

2 DK3aMeH 35-39 50-30

HETOYHOCTEN) U AEMOHCTpALUU 0a30BbIX 3HAHUHN, YMEHHUI 30-34
Y HaBBIKOB I10 IaHHOM TUCUUIUIMHE

€CJIM CTYJICHT HE Hamucall OTBET XOTs Obl HA OJJUH U3

BOIPOCOB OmiieTa U HE MOXKET OTBETHThH Ha <30

JIOTIOJIHUTEIbHBIE KOMIETEHTHOCTHO—OPUEHTHPOBAHHBIE
BOIIPOCHI

Urorosasi omeHka mpeacTaBisieT co0oil cymmy 0amioB, 3apabOTaHHBIX CTYIACHTOM
IpU BBIMOJHEHUW 3aJaHU B paMKaxX TEKYIIETO W TPOMEKYTOYHOTO KOHTPOJIS U
BBICTABJISIETCS. B COOTBETCTBHMU ¢ [lojokeHMEM O KpeauTHO-MOIYJIBHOHW CHCTEME B
COOTBETCTBUHM CO CJICAYIOLIEH IIKAJIOM:




OreHka 110 5-0a/uIpHOMIIKAIE Cymma 0aJutoB 3a pa3aelsl Onenka ECTS

S — «omauunoy 90-100 A
85-89 B
4 — «xopouio» 75-84 C
70-74
D
3—«yo » 65-69
(VOOBIeMBOPUMENLHO 60-64 E
2 — «Hey0081emeopUMEIbHOY Hwxe 60 F

PacmmudpoBka ypoBHSI 3HaHHM, COOTBETCTBYIOMIETO TMOJYYCHHBIM OayiaM, JacTcs B
Ta0JIuIe YKa3aHHOW HUKE

Onenka nmo 5-0aIbHOM Cymma
mkaJie — onenka nmo ECTS | 6ans10B 3a TpeOoBaHus K 3HAHUSIM HA IK3aMeHe
pa3esibl
OreHKa «OTJIMYHOY» BBICTABISETCS CTYACHTY, €CIIH OH TTTy0OO0KO
COMIUYUHOY Y TIPOYHO YCBOWIT MPOTPAMMHBIN MaTepuall, UCUCPIBIBAOIIIE,
- 90 + 100 | mociemoBaTeIbHO, YETKO U JIOTHYECKU CTPOMHO €ro M3JIaraer,
A YMEET TECHO YBS3bIBATh TEOPHUIO C IPAKTUKOM, UCIIOIb3YET B
OTBETE MaTepHuasl MOHOTpadUIECKON JTUTEPATYPHI.
«xopouioy OreHKa «XOpOII0» BBICTABIIACTCS CTYJICHTY, €CIIM OH TBEPIO
- 70+ 89 | 3Haer MaTepuan, rpaMOTHO U TIO CYIIIECTBY M3JIaraeT ero, He
D,CB JIOTTYCKasi CyIeCTBEHHBIX HETOYHOCTEH B OTBETE HA BOMPOC.
OneHka «yIOBIETBOPUTEIBHOY BBICTABISIETCS CTYICHTY, €CIIH
«y0081emMBOPUMETILHOY OH MMEET 3HAHUS TOJIHKO OCHOBHOT'O MaTepHala, HO HE YCBOWII
- 60 ~69 | ero meranei, 1oMycKaeT HETOYHOCTH, HEIOCTATOYHO
E,D MIPaBWIbHBIC (POPMYITUPOBKH, HAPYIIICHHUS JTOTUICCKON
MOCIIEOBATEILHOCTH B U3JI0KEHUH MMPOTPAMMHOT0 MaTepuasa.
OreHKa «HEYIOBICTBOPUTEIIHHOY BBICTABIISICTCS CTYICHTY,
KOTOPBI HE 3HAET 3HAYUTETHLHON YacTH MPOrPaMMHOTO
«HEYO08IIeMEOPUMETLHON
3 VeHee 60 | MATEPHaIa, IOTYCKaeT CyMecTBeHHbIE omm6Oku. Kak mpasuio,
= OLICHKA «HEYJIOBJIETBOPUTEIHHOY» CTABUTCS CTYACHTaM,
KOTOpBIE HE MOTYT MPOJOJIKUTH 00ydeHue 6e3
JIOTIOJTHUTEHHBIX 3aHITHHA M0 COOTBETCTBYIOIIEH THUCIIUTUIMHE.

JK3aMEeHALMOHHBIE BONPOCHI

Bounnbl. YpaBuenue BosiHbl. CKOPOCTh YIPYTUX BOJIH. DHEPTHUS BOIHBI.
Beenenue B BOTHOBYIO onTUKY. CBETOBAsI BOJIHA.

DJIEKTPOMarHUuTHasl BOJIHA HA FPaHULIE pa3ea.

['eomeTpuueckast onTuka. 3aKOH OTPAKEHUA. 3aKOH MPETOMIICHHUS.
[Toka3arens npenomiieHus cpensl. [101HOE BHYTpEHHEE OTpAXKEHHUE.
SIBnenue untepdepennnn. KorepeHTHOCTS.

VYcnoBus cyiecTBOBaHUS MAKCUMYMOB 1 MUHUMYMOB IPU UHTEPPEPEHIIUH.

Bexrop IloiinTrHTa. 3aBUCUMOCTH HHTEHCUBHOCTH CBETA OT aMIUIATYAbI KOJICOAHMSI.

© ©o N o g B~ WD PRF

FCOMCTpI/I‘{CCKaH PasHOCTb X0Ja BOJIH.

[HEN
©

WNurepdepenuus cBera npu OTpakeHUH OT TOHKUX IIacTUHOK. OnbIT FOHra.




11.
12.
13.
14.

Hudpakuusa cera. [Ipunuun ['torenca-dpenens.
Hudpakius Openerns.
Hudpakuus @paynrodepa.

HudpakuvonHnas pemierka. YcioBue HAOMIOIEHUS TJIaBHOTO  MaKCUMyMa

TU(PAKIIMOHHON PELIETKH.

15.
16.
17.
18.
19.
20.

1.

Pa3pemaromas cnocoOHOCTh AUPPAKIUOHHON PEIETKH.
EcrecTBeHHBIN 1 NMOJIApU30BaHHBIN CBET. 3aKOH Masoca.
[Tonapuzanus ceeta. CTENEeHb MOISAPU3ALIN.

[Tonsipuzainus mpu OTpaKEHUU U IIpeoMIIeHUsl. 3akoH bproctepa.

Hucnepcus ceera. MoHOXpoMaTH4ecKas BOJIHA.

3aBUCHUMOCTD MMOKa3aTelIs IMPCIIOMJICHHA CPCAbI OT JJIMH BOJIH.

7 YYEBHO-METOJIUYECKOE U THOOPMALIMOHHOE
OBECIIEYEHUE JJUCHUIIVINHBI
7.1 OcHoBHas JuTEpaTypa
Hetnad, A.A.Kypc dusuku: yued.mocobue mist By30B / A. A. Jlernad, b. M. SIBopckuti.
- 9-¢ m3xa., crep. - M. : Axamemus, 2014. - 719, [1] c¢. : wn., Ta6n. - (Beicmee

npodeccruonansHoe oOpa3zoBanue). - [Ipeam. ykas.: ¢. 693-713.

. Amutpuesa, E.M. ®u3nka AJisi MHKEHEPHBIX CIEHUATBHOCTEN [DIEKTPOHHBIN pecypc]:

yueOHoe mocobue/ JImutpuea E.M.— Dnexrpon.TekcToBbie naHHbie.— CaparoB: Al
[T Op Menmna, 2012.— 142 c.— Pexum gocryma: http://www.iprbookshop.ru/729.—
3BbC «IPRbooks»

. Kopsisos, B. II. Merozas! pemenus 3agau B obmem kypce ¢usuku. Teopus, Gpopmyisl,

tabmuipl [Tekct] : yue6.mocobue / B. I1. Kopsios. - M.: Ctynenrt, 2014. - 445 c.: un. -
[Ipeam. ykasz.: c.432-443. - 700 k3. - ISBN 978-5-4363-0002-3

. Tpopumona, T.U.Kypc ¢usmku: ydeOHOE mocoOMe s WHKECHEPHO-TEXHUICCKUX

cneruanbHocte By3oB / T. U. Tpodumona. - 20-e uzn., crep. - M.: Akaagemus, 2014. -
560 c.: un. - (Beiciee npodeccuonanbHoe oopazoBanue). - [lpeam. ykas.: c. 537. - ISBN

978-5-4468-0627-0

. Tpopumona, T.M.Kypc ¢pusuku. 3anaun u peuieHus: yueOHoe mocodue sl CTyICHTOB

BBICIIIHUX y‘l€6HBIX 3aBeﬂCHHﬁ, 06yqa}onmxc;[ 0 TCXHHUYCCKHMM HallPaBJICHUSAM

noarotoBku u crnenuanbHocTsM / T. U. Tpopumona, A. B. ®upcos. - 5-e uzz., crep. -



Mocka: Axanemus, 2012. - 591 c. : wi ; 24 cm. - (Beicuiee npodeccruoHabHOE
obpazoBanue). - ISBN 978-5-7695-9467-0 (B nep.)

. CaBenbeB, 1.B. Kypc o6mieit pusuku: B 5 1. / . B. CaBenbes. - 5-¢ uzn., ucnp. - CII6.:
Jlanp, 2011. - (YueOHuku 11st By30B. CrienipaibHas JIMTEpaTypa).

T. 1: Mexanuka: ydyeOHOe TmocoOue st cTyneHTtoB By3oB. - 2011. -336¢. -
Pexxumpoctyna: http://e.lanbook.com/books/element.php?pll 1d=704 - OBC «Jlaub»

. CasenneB, U.B. COopHUK BOMPOCOB U 3a/1a4 1o oOiel pusuke [DIeKTpOHHBIN pecypc]:
ydyebHoe mocobue. - Onektpod. Jlan. - CIIO.: Jlanp,2013.-292¢c. - Pexxum pocrymna:
http://e.lanbook.com/books/element.php?pll_id=32823 - OBC «Jlaub»

. CtpyxoB, b.A.®u3uka: yueOHUK JJIs1 CTYJIEHTOB YUPEXKICHUM BHICIIETO TPOQ.
obpazoBanus / b. A. Ctpykos, JI. I'. Anromuna, C. B. [1aBnos; nox pen. b. A.
CrpyxkoBa. - M.: Akagemus, 2011. - 400 c. - (Boicuiee npodeccruonaabrHoe 00pa3oBaHueE.

EcrectBennbie Haykn). - bubnuorp.: ¢. 392. - ISBN 978-5-7695-6521-2
7.2 JlonoJIHUTEJIbHAA JIUTEPaTypa

. AnemkeBud, B.A. Kypc o6mieli pusuku. Mexanuka [DnexkTpoHHBIN pecype] : / B.A.
Aunemkesuy, JL.I'. lenenko, B.A. KapaBaeB. — Dnektpon.nan. — M. :@uszmatnur, 2011.
— 469 c. — Pexwum pocrtyna: http://e.lanbook.com/books/element.php?pll 1d=2384 -
9BbC «Jlanp»

. Uponog, N.E. 3agaun no oOuieit pusnke [DIeKTpoHHBIN pecypc] : yuebHoe mocodue. —
Onextpon.nan. — M. : bunom. JlaGoparopus 3nanmii, 2012. — 435 c¢. — Pexum

noctyma: http://e.lanbook.com/books/element.php?pll 1d=4389

. KonapareeB, A.C.Meroasl pemenns 3amad mo ¢usmke [Tekct]: monorpadus / A. C.
Konnpatees, JI. A. Jlapuenkosa, A. B. Jlamues. - Mocksa: ®usmatiaut, 2012. - 310, [1]
C.:wl. ; 23 cm. - bubmumorp.: c. 311. - ISBN 978-5-9221-1365-6 (B mep.)

. Tpodpumona, T. 1. dusuka B Tabmumax u (opmynax [Tekcr] : ydeb.mocobue s
CTYJICHTOB BYy30B, OOydarommxcs mo TexH. cnenuainbHocTsm / T. M. Tpodumona. - 4-¢
u3a., crep. - MockBa : Axanemus, 2010. - 447 c. : puc., Tabn., rpad. - (Beicuiee
npodeccronansuoe obpazoBanue). - Ilpenm. ykasz.: c. 431-442. - ISBN 978-5-7695-
7036-0



5. Topsiues, b. B. O0mias ¢usuka. Ontuka. [Ipaktuueckue 3ansatus : yuebHoe nocodue Ass

By30B/ b.B.Topsue, C.b. Morunsuunkuii. — MockBa: W3patensctBo FOpaiir,

2020. — 92 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-00778-7.

6. BonmHoBas ontuka : yueOHoe mocooue mns By3oB/ A. B. Muxenbcon, T. U. ITanymuna,
A. A. IloB3uep, A.T.Topman ; mon obmieir penakiueir A. A. I[loB3nepa. — Mockaa :
NznarensctBo FOpaiit, 2020. — 118 ¢. — (Bricmee o6pa3oBanue). — ISBN 978-5-534-
08091-9.

7.3 llepuoanyeckue u3IaHus

1. Bectnuk Poccuiickoro yHuBepcurera apyxkObl HaponoB. Cepus Marematuka.
Nudopmaruxa. ®dusuka [OnmexTpoHHBIE  pecypc]. —  Pexum JOCTYIIA:

http://www.iprbookshop.ru/32515.html, cBoOoaHEII. — CTaThst B MHTEPHETE.

7.4 UnTepHeT-pecypcehl

1. Ky3nenos C.U. Kypc ¢pusuku ¢ npumepamu pemenus 3aaad. Yacts 11, ['eomerpuyeckas
M BOJIHOBasl OINTHUKA. OJIEMEHThl aTOMHOW M snepHOM Quinku. OCHOBBI (PU3NKHU
aJIeMEeHTapHbIX 4YacThl] : yuyeOHoe mocobme / KysnemoB C.M.. — Tomck : Tomckuii

nonutexuuyeckuit yausepcuret, 2015. — 302 ¢. — ISBN 978-5-4387-0428-7. — Texkcr

: DJICKTPOHHBIN // DnexkTpoHHOo-O0mOnmmoTeyHas cucrema IPR BOOKS : [caitit]. — URL:
http://www.iprbookshop.ru/34672.html —  Pexum  jgoctyma: st aBTOPHU3HP.
[Tonb30Barenen

2. UmepeBa, T. M. T'eomeTpuueckass u BOJHOBas ONTHKA : ydyeOHoe mocobuwe / T. M.
UmepeBa. — Openbypr : OI'Y, 2019. — 121 ¢. — ISBN 978-5-7410-2305-1. — Texkcr :
aNeKTpoHHbI //  Jlame  :  amekTpoHHO-OMOnmoreyHas — cuctema. —  URL:

https://e.lanbook.com/book/160007 — Pexum goctyna: st aBTOPHU3. MOJIH30BATEIICH.

8 MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUTIIMHBI

Jliist mpoBeieHrst y4eOHBIX 3aHITHH JICKITMOHHOTO ¥ CEMUHAPCKOTO THUIIA, TPYIIOBBIC
U UHAUBUIYATbHBIX KOHCYJbTAlMil, TEKYIIEr0 KOHTPOJSA, MPOMEXKYTOYHOU arTecTaluu
UCIIOJB3YIOTCS y4YeOHBbIE ayJIUTOPUH, OCHAIEHHbIE OOOpPYJOBaHMEM M TEXHUYECKUMH

CpeICTBAMH OOYUYEHHS.


http://www.iprbookshop.ru/32515.html
http://www.iprbookshop.ru/34672.html
https://e.lanbook.com/book/160007

Y4eOHbIC ayIUTOpPUHM ISl CAMOCTOSITENBHOW PabOThI OOYYAIONMUXCS OCHAIICHBI
KOMIIBIOTEPHOW TEXHUKOM C BO3MOKHOCTBIO TMOJKIIOUYEHUs1 K cetu «VMHTepHeT» u
oOecriedyeHrneM J0CTyIa B MJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEIIbHYIO CpEy By3a.

TTU HUAY MUOU obecnieyeH HEOOXOAMMBIM KOMILIEKTOM JIMIIEH3UOHHOTO W
CBOOOJIHO PaCIPOCTPAHSIEMOI0 MPOrPAMMHOI0 00ECIICUEHUS.

CBeneHus O Haauyuu OOOPYIOBAHHBIX YUYEOHBIX KAaOMHETOB, OOBEKTOB IS
MIPOBEJICHUS MPAKTHUYECKUX 3aHATUM TpejcTaBieHbl Ha odpunuanbHoMm caiite TTU HUAY

MUOU: http://tti-mephi.ru/ttimephi/sveden/objects



