MHUHUCTEPCTBO HAYKH U BBICIIETO OBPA3BOBAHUSA POCCUMCKOU ®EJEPAIINU
®EJIEPAJIBHOE F'OCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE VUPEXKJIEHUE BBICLLEI'O OBPA30OBAHIS

«HanuoHanbHbIN UCCIeA0BATENBCKUM AnepHbIA YHUBEpCUTET «MU DN

TpexropHblii TEXHOJOTHYECKHUA HHCTUTYT —
¢uman ¢eneparbHOro TOCYAapCTBEHHOTO aBTOHOMHOTO 00Pa30BaTeIbHOTO YUPEIKICHHS BBICIIIETO 00pa30BaHUs
«HanunonansHBIN Hcclieq0BaTENbCKU sAepHbINA yHUBEpcUTET « MU DI »

(TTHU HUSAY MUDN)

YTBEPXJIAIO
Jupexrop TTU HUAY MUDOU
T.W. Yautuna

«31»  aerycra 2021 r.

PABOYAS IPOT'PAMMA YUEBHOM JUCHUTLIUHBI

«PU3UKA
(BOJIHBI U OIITUKA)»

Hanpasiaenue noaroroBku: 12.03.01 IIpuGopocrpoeHue
Ipoduas noarorosku: MudopmaimioHHO-U3MepUTEIbHASI TEXHUKA U TEXHOJIOTUU
KBanudukanus (crenennb) BoIMYCKHUKA: OaKaiaBp

®opma 00y4YeHHUsA: OUHas

TpexropHslii
2021



1 IEJIM OCBOEHW S YYEFHOM JIUCITUITJIMHBI

B npouecce wu3yueHuss (QU3MKM  3aKIaJbIBAIOTCS  OCHOBBI  OOIIEHAYYHOTO
bynnamenTa, (GOpPMHUPYIOTCS  NPEACTABIECHHUS O COBPEMEHHOW KapTUHE  MHpa,
BOCITUTHIBAIOTCSI OCHOBHBIE TPHEMBI IMO3HABATEIBHOU IEATEIHPHOCTH, 0€3 KOTOPBIX HE
MOXXET OOOMTHCh HHM OJIMH CIEUHUAUCT, B KakohW Obl 00JIacTU HAyKH, TEXHUKH W
MIPOM3BOJICTBA OH HU paboTal.

TpynHo HaWTH Cpely €CTeCTBEHHBIX M TEXHHUYECKHX TUCIUIUIMH TaKyl 00J1acTb
3HaHUMU, B KOTOPOM MOXKHO ObLIO OBl 000HTHUCH 0€3 yueTa (PU3nUecKuX OCHOB Ba)KHEHIITHUX
npeacrapieHnii. CeroaHsi HET cephl YETOBEUECKON AESTEILHOCTH, B KOTOPOW B TOW WM
MHOM Mepe HEe UCIOJIb30BAIUCH Obl METOIbI (PU3UKHU U €€ TOCTUKECHUSI.

JoctarouHasi ¢u3znyueckas MOArOTOBKA TapaHTUpPyeT Ooliee TIIyOOKOE YCBOCHHE
MOOBIX 3HAHWHA, pPAa3BHUBACT CIOCOOHOCTH K BOCIHPHUSATHIO HAYYHBIX W TEXHUYECKHX
CBEJICHUH, C KOTOPHIMU TMPUXOJUTCS CTAIKUBATHCS B XOJI€ MPAKTUYECKOW JESTEIBHOCTH,
MO3BOJIIET TBOPYECKU HCMOJIH30BaTh TOT OOMIMPHBIA MaTepuaj, KOTOPBIM MPEACTaBISAIOT

COBPCMCHHBIC KOMITIBIOTCPHBIC CCTH.

1.1 Hean aucHMNJIMHBI

[emu aucuumumbbl «®u3uka (BOJTHBI M ONTHKA)» 3aKIHOYAI0TCSA B DOPMUPOBAHUH Y
CTYJICHTOB TPEACTABICHUS O COBPEMEHHOM (DU3MYECKON KapTUHE MHUpa U HAYyYHOTO
MHUPOBO33pPEHUS, 3HAHUM U YMEHUN HCIOJIB30BaHUS (yHIAMEHTAIBHBIX 3aKOHOB, TEOPHUI
KJIACCUYECKOW U COBPEMEHHOU (PU3HKH, a TAKKE METOA0B (PU3HUUECKOTO UCCICAOBAHUS KaK

OCHOBBI CUCTEMBI TPOPECCUOHATILHON JEATEIbHOCTH.

1.2 3agaun AUCHUIIINHBI

3anaun qucHUIUIMHbI « PU3KKa (BOJHBI M ONITHKA)» COCTOSAT B TOM, YTOOBI PACKPBITH
CYIIHOCTb OCHOBHBIX IIPEJCTABJICHUM, 3aKOHOB, TEOPUM KIACCUYEKOM U COBPEMEHHOU
(U3UKM B MX BHYTPEHHEW B3aUMOCBS3M U LEIOCTHOCTH, TaK KaK JJisd OyIyILIEero MHKeHepa
Ba)XHO HE CTOJIBKO OMMCAHWE IIUPOKOrO Kpyra (U3MYECKUX SIBJICHHM, CKOJIBKO YCBOCHHE
uepapxun (U3NUECKUX 3aKOHOB M TMOHSATUH, TpaHUL] UX NPUMEHUMOCTH, MO3BOJISIOLIEE
3¢ (PEeKTUBHO HMCHONB30BATh UX B KOHKPETHBIX CHUTyaluax; (QOpMUPOBATH Yy CTYJEHTOB
YMEHHMsI U HaBbIKU pelIeHUs 00OOIMIEHHBIX TUITOBBIX 3a/1a4 JUCHUIUIUHBI (TEOPETUYECKUX U
AKCIIEPUMEHTAJIbHO — MPAKTUYECKUX YUYE€OHBIX 3a7]a4) U3 Pa3IMYHbIX 00JIacTel PU3UKHU Kak

OCHOBBI YMEHUS periaTh mpodeccruoHanbHble 3a1auu; GOopMUpOBaTh y CTYJACHTOB YMEHUE



OLICHMBATh  CTENEHb JOCTOBEPHOCTH  pPE3yJbTAaTOB, IIOJIYYEHHBIX C  IOMOIIBIO
AKCIIEPUMEHTAJILHBIX WM TEOPETUYECKHX METOJOB MCCIEI0OBaHUs;, CIOCOOCTBOBATh
Pa3sBUTUIO y CTYACHTOB TBOPYECKOTO  MBIIUIEHUS, HABBIKOB CaMOCTOSATEIbHOU
MIO3HABATEJIbHOM JESATENbHOCTH, YMEHUS MOJEIHPOBAaTh (PU3NYECKHUE CUTyallud C
UCIIOJIb30BAHUEM KOMIIBIOTEPA; O3HAKOMUTH CTYACHTOB C COBPEMEHHOM H3MEPUTEIIBHOU
anmapatypoil, BbIpa0OTaTh YMEHUS M HABBIKM IPOBEJIEHUS SKCIEPUMEHTAIbHBIX
UCCIIEIOBaHU U 00pabOTKU UX PE3yNbTaTOB, YMEHUS BBIICTUTh KOHKPETHOE (PU3UUECKOE

coJiep)KaHKe B IMIPUKIIAIHBIX 3a7a4ax OyyIiei crenuaibHOCTH.

2 MECTO JUCIHUIIJIMHBI B CTPYKTYPE OOII BO

Hucuuminna «®@u3uka (BoaHbl U ontuka)» bl.b.14 otHOocuTcs Kk 6a30BOM yacTu
JTUCIUIUINH y4eOHOTO0 TUTaHa ¥ 0a3upyeTcsl Ha 3HAaHUSX, MOJy4aeMbIX CTYJCHTaMU U3 Kypca
MaTeMaTUKHU. JIMHEHHas anredpa, aHaJIUTUYECKass TEeOMETpHUs, BEKTOPHBIA aHaIu3,
muddepeHnnanbHOe U MHTETPAIbHOE HCYHUCICHHE; UHPOPMATUKH. MPOCTEHIINE HABBIKU

pa6OTBI Ha KOMIIBIOTCPC U B CCTU I/IHTCpHeT. I[I/ICI_[I/IHJII/IHa HU3y4acTCsi B 5 CEMCCTPC.

3 KOMIIETEHIUU CTYAEHTA, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHUSA YUYEBHOM JUCHUILIMHBI / O)KUJTAEMBIE PE3YJIbTATBI
OBPA30OBAHUSA U KOMIIETEHIUU CTYJAEHTA 110 3BABEPIIEHUN
OCBOEHUS ITIPOTPAMMBI YYEFHOM TUCIIUILIAHBI

3.1 KOMHeTeHHHI/I AUCHUITIIMNHBI

Nzyuenne aucummanabl «Dusnka (MOneKyaspHas (pusnka, OCHOBBI CTATUCTUYECKON

TEPMOJUHAMUKIY» HAIlPaBJIEHO Ha (POPMHUPOBAHHE Y CTYACHTOB CIEIYIOMINUX KOMIETEHIIUNA:

Oob6menpodeccnonanbubie komnerenun (OIIK):
— cmoco0eH TPUMEHSTh €CTeCTBEHHOHAYYHbIE W OOUICMH)KCHEpHBIE 3HAHUS, METOJIbI
MaTEMaTHYECKOTr0 aHaJIh3a U MOJAEIMPOBAHUS B UHXEHEPHOU NeATEIbHOCTH, CBSI3aHHOM C
MPOSKTUPOBAHMEM W KOHCTPYMPOBAHHUEM, TEXHOJOTHSIMH TPOHW3BOJACTBA MPUOOPOB U
KOMILIEKCOB mupokoro HazHaueHus (OITK-1);

YuuepcanabHbie iu¢poBbie komnereHuun (YKII):
— CcrHoco0eH yMpaBisTh CBOMM BPEMEHEM, BBICTPAWBATh M PEATM30BBIBATH TPACKTOPUIO

CaMOpPAa3BUTHS Ha OCHOBE MPUHIIMIIOB 00pa3oBaHus B TeueHue Beei xu3un (YK-6).



3.2 IlepeyeHb pe3yJbTaTOB 00pa30BaHus, (POPMHUPYEMbIX TUCHUIIIMHOM,

€ YKa3aHHeM YPOBHSI X OCBOEHHSA

B pe3ynbpTaTe OCBOCHHS IUCHUIUIMHBI O0YYaIOIIHICS JOJIKEH:

3HATh:
— 3HAaTh METOABl MaTEeMaTHYECKOTO aHajn3a W MOJACIMPOBAHUS; 3HATh (yH/IaMEHTAIbHbIC
3aKOHBl M TIOHSATUSA ECTECTBEHHOHAYUYHBIX IUCIUIUIMH; 3HaTh OCHOBHBIE TEHIEHIUU
pa3BUTHsI TEXHUKU U TEXHOJIOTHH B oOsiacTu mpubopoctpoeHus (3-OITK-1);
— OCHOBHBIE TIpHEeMbl 3(()EKTUBHOTO YIpaBICHUS COOCTBEHHBIM BpPEMEHEM; OCHOBHBIC
METOJIMKU CAMOKOHTPOJISl, CAMOPAa3BUTHS U caMOOOpa30BaHMsI HA MPOTSHKEHUH BCEH JKU3HU
(3-YK-6);

yMeTh:
— YMETh NMPUMEHSTh METOJIbl MaTEeMATHUUYECKOTO aHaJIN3a U MOJEITUPOBAHUS ISl PEIICHUS
MPAKTHYECKHUX 3a7a4; YMETh MPUMEHSATh METOJbl TEOPETUIECKOTO U AKCIEPUMEHTAIHLHOTO
UCCJICIOBAHUS JUIsl TMPOCKTUPOBAHUS M KOHCTPYUPOBAHUS NPUOOPOB U KOMIUIEKCOB
mmpokoro HazHaueHus (Y-OITK-1);
— 3((}eKTUBHO IUIAHMPOBATH W KOHTPOJUPOBATh COOCTBEHHOE BpEMs; HCIOJIb30BaATh
METOJIbI CAMOPETYIISIIUH, caMopa3BuTHs U camooOyuenus (¥Y-YK-6).
BJIA/1€Th:
— BJIaJIeTh HABBIKAMHM TMPUMEHEHHUs 3HAHWM MaTeMAaTHYeCKOr0 aHaliu3a B WHKEHEPHOU
MpaKkTUKe TMpU  MOJCIUPOBAHWUHW;  BIAJCTh  HABbIKAMU  TNPUMEHEHUS  3HAHUH
€CTECTBEHHOHAYYHBIX TUCIMIUIMH B HWH)XXCHEPHOW TMPAKTUKE, BJIAJETh HaBBIKAMU
pUMEHEHHSI OOIICMHKCHEPHBIX 3HAHUH B HHXEHEepHOH nestenbHocTH (B-OITK-1);
— METOAAaMH yMpaBICHUS COOCTBEHHBIM BpEMEHEM; TEXHOJOTUAMU MPUOOpPETEHHUS;
WCIIOJTb30BaHUs U OOHOBIJIEHUS COLIMO-KYJIbTYPHBIX U TIPO(GECCHOHATBHBIX 3HAHUHN, YMEHU,

¥ HaBBIKOB; METOJIMKAMHU CAMOPAa3BUTHS U caMOOOpa30BaHUs B TeUeHHE Bceul xu3nu (B-

VK-6).

3.3 BocnurarejabHas padora

Hanpasiienue/ Co3nanue ycjioBui, Hcnosb30BaHHe BOCIIUTATEIBHOIO MOTEHI[HAJIA
e olecreynBalO KX Y4eOHBIX 1M CHHMILIMH
EcrecTBeHHOHay4HBIH M 001enpogeccHOHAIBHbINA MOLYJIH
IMpodeccuonanbnoe | - hGopMUpOBaHUE 1.Mcnionb30BaHKe BOCIUTATEIBLHOTO MOTEHIMAIIA
U TPy/AOBOE ri1yOOKOTr0 MOHUMaHUs JUCIUIUIMH €CTECTBEHHOHAYYHOIO U
BOCIIUTaHHE COLIMAJIbHON POJIH o01enpoheccuoOHaTbHOTO MOYJIS JUIS:
npodeccuu, NIO3UTUBHON | - GOPMUPOBAHUS MO3UTUBHOTO OTHOILLIEHUS K

Y aKTMBHOM YCTaHOBKH Ha | mpodeccuu HHKeHepa (KOHCTPYKTOpa, TEXHOJIOTa),




LEHHOCTH N30paHHON
CTICINATIbHOCTH,
OTBETCTBEHHOTO
OTHOIICHUS K
npodeccnoHaTbEHOMI
IEATeNbHOCTH, TPYY
(B14)

MMOHMMAHHUS €€ COLMAThbHON 3HAYMMOCTH U POJIU B
00IIeCTBE, CTPEMIICHUS CIIEI0BATh HOpMaM
npodeccnoHaATBEHOM TUKU TOCPEACTBOM
KOHTEKCTHOTO OOYUYEHUHsI, pEIICHHS TPAKTUKO-
OPUEHTUPOBAHHBIX CHUTYAIIMOHHBIX 3a]1a4.

- (hopMupoBaHUs YCTOHUMBOTO HHTEpECA K
npodeccHoHABHOM IeATEIBHOCTH, CIIOCOOHOCTH
KPUTUYECCKH, CAMOCTOSITEIbHO MBICIIUTB,
MMOHUMATh 3HAYUMOCTH Mpodeccuu moCcpeaCTBOM
OCO3HAHHOTO BHIOOPA TEMATUKHU MPOCKTOB,
BBIITOJIHEHUS IIPOEKTOB C MOCIEAYIOLIEH
yOJIMYHOM MPE3eHTAIUeH Pe3yIbTaTOB, B TOM
gyclie 000CHOBAaHNEM MX COIMAILHOU U
NPaKTUYECKON 3HAYUMOCTH;

- opMupoBaHUsT HABBIKOB KOMaHHOU pabOTHI, B
TOM YHCJIC PeaH3alMH PA3JIMYHBIX MPOCKTHBIX
poaielt (J1uaep, UCIIOIHUTENb, AaHATUTHK U IIP.)
MIOCPEJICTBOM BBITIOJHEHHSI COBMECTHBIX MTPOEKTOB.
2.Mcnonp30BaHKe BOCIIUTATEIBHOTO MTOTCHIIMAIIA
JUCIUIUINH "DKOHOMHUKA U yIpaBICHHUE
POU3BOACTBOM ', "VIHHOBaIIMOHHAs YKOHOMHKA U
TEXHOJIOTUYECKOE MPEIPUHUMATEIHCTBO",

"[IpaBoBenenue" mis:

- (hopMUpOBaHHSI HABBIKOB CHCTEMHOT'O BUICHUS
POJIK ¥ 3HAYUMOCTH BBIOpaHHOM mpodeccuu B
COIMAJIbHO-O)KOHOMHUYECKUX OTHOIICHHUSX Yepe3
KOHTEKCTHOE 00ydeHne

- popMupoBanue
MICUXOJOTHYECKON
TOTOBHOCTH K
npodeccnoHaTEHOM
JeSITENIbHOCTH 110
n30paHHO# npodeccuun
(B15)

Hcnonp3oBaHre BOCIUTATEIBHOTO MOTCHITHATIA
JTUCITUILIAH 00IIeTPOPECCHOHATBHOTO MOTYJIsS
U

- (hopMUpOBaHHS YCTOMYUBOTO HHTEPECA K
poeCCUOHATILHOM JIEeATEILHOCTH, TOTPEOHOCTH B
AOCTHIXKCHUU PE3yJibTaTa, IOHNUMaHUA
(GYHKIIMOHATBHBIX 00s13aHHOCTEH U 3a71a4
n30paHHOM TPO(EeCCHOHATBEHOMN ACSITEIBHOCTH,
YyBCTBa NPO(HeCCHOHAIBHON OTBETCTBEHHOCTU
YCPE3 BLIITOJIHCHUEC y‘~I€6HI>IX, B TOM YHUCJIC
NPaKTHYECKHUX 33aJaHui, TPEOYIOLINX CTPOTOro
COOJTIO/ICHHSI TIPABHUII TEXHUKH OE30MAaCHOCTH U
MHCTPYKLUH MO paboTe ¢ 000pyJOBaHUEM B
pamKax J1abopaTOpHOro NPAKTUKYMA.

HHuresiexkryajibHoe
BOCIIMTAHHE

- (hopmupoBaHue
KYJIBTYpBbl YMCTBEHHOTO
Tpya (B11)

Hcnonp30BaHne BOCIUTATENBHOIO TOTEHLIUAIA
JUCIUIUIMH TYMaHUTApHOTO,
€CTECTBEHHOHAYYHOT'0, 001IeTpo(hecCHOHAIBHOTO
1 1po(heCCUOHATILHOTO MOAYJIS JUIst
(opMHUpPOBaHUA KyJIBTYpbl YMCTBEHHOT'O Tpy/ia
MIOCPEICTBOM BOBJICUEHUS CTYJICHTOB B yueOHbIE
UCCIIeI0BAaTENbCKUE 3a/1aHUs, KYpCOBBIE paOOTHI U

Ap.




4 COAEP) KAHME U CTPYKTYPA JUCHUIIJIMHBI

OO6m1ast TpyA0€MKOCTb TUCIUIUIMHBI B D CEMECTPE COCTABISAET 4 3aUETHBIC €UHULIBI,

144 qaca.

Byl yueOHOM
JESTEIIbHOCTH, BKIIIOYAst Texymuit
No CaMOCTOSITENILHYIO padoTy KOHTPOID Atrecranus Maxc
0 . :
o Pasen q:)( CTY/ICHTOB U TPYIOEMKOCTb P— pasznena S
2 (B vacax) (uenens,
1| yaeOHOMI e (memens, paznmen™®
i bopma)
JIACLIUTUTUHBI = < 2l 215 dopma)
= = o | o |© o
5 F SE 912 §
= o oo
Cemectp 5
1 Paspgen 1 1-4 7 4 6 10 JIP1,2 T1-4 10
2 | Pazgen?2 5-8 6 5 8 8 JIP3,4 KP1-8 15
3 Pa3znen 3 9-12 7 4 6 10 JIP5 T2-12 10
4 Paznen 4 13-18 6 5 8 8 JIP6 KP2-17 15
Utoro 26 18 28 36 50
OK3aMeH 36 50
Hroro 3a cemectp 100

4.1 Coaep:xaHue JeKIHH
5 cemecTp

Pasnea 1 BosiHbl.

VYpaBaenue BoiaHbl. CKOPOCTh YIPYTUX BOJH. DHEPIrUsl BOJIHBI.

Paznen 2. [ToHsTHE O TEOMETPUUYECKOM OITHKE.

CseroBast BosiHa. (CBOMCTBa CBETOBBIX BOJIH. DJICKTPOMAarHWTHasi BOJHA Ha TPaHUIIC
pasjena IByX Cpell. 3aKOHbI OTPAXKEHUSI U MPEJIOMJICHUS. SIBIICHUE MOJHOTO OTPaKCHUSI.
Onruyeckue CUCTEMBI.

Pasnen 3 Boanosas ontuka. Beenenue. MaTepdepens CBETOBLIX BOJIH.

Nurepdepeniust  cBeToBbiX BoOJIH. KorepeHTHOoCcTh. WHTephepeHIIMOHHBIE CXEMBI.

NuTtepdepentus mpu OTpaXXeHUH OT TOHKUX IUIACTUHOK. HTepdepoMeTphl.



Jludpakuus ceera. [omspusanusa ceera. Judpakiys BOIH.

[Tpunnun I'roiirenca-®Openens. Meroa 300 Openens. Judpakuus Openens. Judpakius
®paynrodepa. Audpakuus Ha oguol menu. JudpakiuroHHas pemeTka.

Paznea 4. PacnipocTtpaneHue cBera B BeniecTBe. lloysipusanus cBeTa.

Pacnpoctpanenue cBera B Bemectse. Jucnepcus csera. [lornomenue cera. [lonspuzamnus
cBeta. CocoObl MOMyYeHUs! MOISIPU30BAHHOTO CBeTa. ECTECTBEHHBIN M MOJSPU30BAHHBIN
ceet. Crenenp nosisipusanuu. [lonsipuszanus cBeta Mpu OTPAXKEHUU U MPUIIOMIICHUHU. 3aKOH

Bbproctepa u ero puzudeckuit cmpici. 3akoH Manoca.

4.2 TemaTnuyeckuii JiaH J1a00paTOPHBIX padoT
5 cemecTp
1. 'eomeTpuueckas onTuka.
2. Onpenenenue noka3aress IpeIOMICHHs TBEPIBIX TEJl.
3. M3ydyeHue onTUYECKUX MPUOOPOB.
4. N3y4yenue noiasipu30BaHHOTO CBETA.
5. 3y4yenue nuaTepPepeHIiny CBETa METOJJaMH JICJICHHS aMIUIUTY/Ia U BOJTHOBOTO (h)pOHTA.

6. OCHOBHBIE 3aKOHOMEPHOCTH JU(PPaKIIHH.

4.2.1TemaTu4ecKuil IJIaH NPAKTHYECKUX padoT
5 cemecTp

1VpaBuenue BoiaHbl. CKOPOCTH YNPYTUX BOJH. DHEPTHUS BOTHBI.
2. BBenenue B ONTUKY. 3aKOHBI PACIPOCTPAHEHHS CBETOBOM BOJIHBI.
CBeroBasi BOJHA. 3aKOHbI OTPAXKEHUSI W MPEIOMIICHUA. SIBIEHUE IMOJHOTO OTPAXKEHUS.
Onrtuueckue nmpubopsl. CBOMCTBA CBETOBBIX BOJIH. BosmHOBOM makeT. I pyrimmoBas CKOPOCTb.
3. UnaTepdepenuus crera.
WNurtepdepenius  cBeToBbix BoJIH. KorepenTHocTh. UWHTephepeHIIMOHHBIE CXEMBI.
Nurepdepenius npu oTpakeHUH OT TOHKUX TIacCTUHOK. HTEpdepoMeTphl.
[ToaroToBKa K U KOHTPOJIIO MO Kypcy «Pu3nka (BOJHBI U ONTHUKA)».
4. KontponbHas pabora No 1.
5. PaGota Haja ommOKkaMu.

6. ludpaxums BoJH.



[Mpunuun [oitrenca-Openens. Meton 3o Openens. Qubpaxnus Openensa. dudpakums
®dpayHrodepa.

7. Audpaxuus BOJH.

Hudpakuus Ha ogHoU menn. CrekTpaibHOe pasioxkeHue. JudpakiinonHas pemerka.

8. DnekTpoMarHuTHbIEC BOJIHBI B BemecTse. [lonspusanusi.

Pacmipoctpanenue cBera B Bemectse. Jlucnepcus ceera. [lornomenue ceera. [lomsapuzanus
cBera. CriocoObl NOJTy4YeHHsI OJISIPU30BAHHOTO CBETA.

9. EcrecTtBeHHBII M TOJSApU30BaHHBIA cBeT. [lomsipuszanusi mpu OTPAKEHUM U TIPH
npenoMIieHuH cBeTa. 3akoH bproctepa u ero ¢pusznueckuit cmbicia. 3akoH Maitoca.

10. IToaroToBKa K HTOrOBOMY KOHTPOJIIO 10 Kypcy «Pu3nka (BOJHBI U ONITHKA)».

11. KontponbHas pabora Ne 2.

12. PaGora Hag ommrOKaMu.

4.2.2CamocrosiTe/ibHass padoTa CTyIeHTOB
5 cemecTp
N3yuenue nexnmoHHoro matepuana no reme: Marepdepenius ceera.
IToaroroBka K 3aiure 1a00paTopHOil pabOTHI.

I/IBY‘ICHI/IC JICKOIMOHHOT'O MaTCpHralia 110 TCMe: Z[I/I(bpaKHI/IH CBCTa.

H w npoe

BrinonHenue arrectanimoHHOro aomaiHero 3aaanus Ne3d mo teme: WHTtepdepeHims
cBeToBbIX BOJH. KorepentHocTs. HTEpPepenonnbie cxembl. MHTepdepeHius npu
OTpa)X€HWH OT TOHKMX IUIaCTUHOK. Kosnbra HeroToHa.

5. Pa6ora Hag ommokamu KP Nel.

6. IloaroToBka K BBITOJHEHHIO JTJA0OPATOPHOM PAOOTHI.

/. W3ydyeHue JEKIIMOHHOTO MaTepuaja Mo TeMe: DJIEKTPOMarHUTHbIE BOJHBI B BEIIECTBE.
[Tonsipuzarus. [lonroToBka Kk KOHTPOJIBHOM paboTe Mo TemaMm: OuU3MKa MaKpPOCUCTEM U
OCHOBBI BOJIHOBOM ONITHKM.

8. IloaroroBka K UTOTOBOMY TeCTHpOBaHMIO N0 Temam: lucnepcus cBera. [lomsipuzarus
CBETA.

9. EcrectBeHHBIi W mONsApU30BaHHBIN cBeT. [lonspuzanus mnpu OTpaKEHHUH U TPHU
npesioMJIeHuH cBeTa. 3akoH bproctepa u ero ¢usndeckuit cmpici. 3akoH Maioca.

10. IToaroroBka k 3anure 1a00paTOPHON pabOTHI.

11. PaGota Hazg ommOkamu KP Ne2.



5 OBPA3OBATEJIBHBIE TEXHOJIOI'TU

B coOTBETCTBUM € KOMIIETEHTHOCTHBIM IOJXOJOM BBIIMYCKHUK By3a JOJDKEH HE
MPOCTO 00JaJaTh OMPEACICHHON CyMMON 3HaHUM, a YMETh MpPH TOMOINU 3TUX 3HAHUU
peniaTh KOHKPETHBIE 3a/1a4u IPOU3BOJICTBA.

YuuteiBas tpeboBanuss OC HUAY MUDU no wanpasnenuto noaroroku 12.03.01
«IIpubopoctpoeHuey, peanuzanus KOMIIETEHTHOCTHOTO ~ MOAXO0AA JOJKHA
npeaycMaTpuBaTh IIMPOKOE HCIIOJIb30BaHME B Y4eOHOM  TIpollecce  aKTUBHBIX U
MHTEPAKTUBHBIX ()OPM MPOBEACHUS 3aHATUH B COYETAHUM C BHEAYJUTOPHOW pabOTOH ¢
1enblo GOPMHUPOBAHUS U PA3BUTUS MPOPECCHOHAIBHBIX HABBIKOB O0YYaIOIIMXCA.

JIeKMOHHbBIE 3aHATHUA MPOBOJATCA B  CHEHUAIM3UPOBAHHOM ayJIUTOPUU C
MPUMEHEHUEM MYJIbTUMEIUMHOIO MPOEKTOpa B BHJIE Y4YEOHOW Mpe3eHTauuu. Y4eOHbIe
MaTepuajbl NPEIbABISIOTCS OO0y4YarOUMMCS ISl O3HAKOMJICHHMSI U W3YYEHHs, OCHOBHBIC
MOMEHTHI JIEKIIMOHHBIX 3aHATUN KOHCTIEKTHPYIOTCS. OTAENbHbIE TEMbI MPEAIaraloTcs s
CaMOCTOSITENIbHOTO U3YUYEHUS C 00s13aTEIbHBIM COCTABICHUEM U KOHTPOJIEM KOHCIIEKTA.

[TpakTHueckue 3aHATUS TNPOBOJATCS TAKXKE C IPUMEHEHUEM MYJIbTUMEIUITHOTO
MPOEKTOpa € pa3d0pOM THUMNOBBIX pPEHIEHWH 3aJady [0 MEXaHUKE, MOJIEKYJISIPHO-
KMHETUYECKOW Teopuel C Bbljauel yueOHbIX MAaTEPHAJIOB CTYACHTAM.

JlaGopatopuble paboThl TpOBOASATCA B JabopaTtopuu oO0med Qu3nku Ha
Ja00OpaTOPHBIX yCTaHOBKax Opuraaoi ctyneHToB u3 4-5 denoBek. Bce mabopaTopHbie
paboOThl BBIMOTHAIOTCS (PpOHTANBHO. 3a 2-3 AHS 0 TPOBEICHUS JAa0OPATOPHBIX padoT
CTYJIGHTaM BBIJAETCS WX OMNHCAHWE JJI1 WU3y4YeHHUsd, Nepel HadajaoM padoT MPOBOIUTCS
TECTUPOBAHUE CTYJEHTOB JJIsi MPOBEPKU HMX TOTOBHOCTH K BBIMIOJIHEHUIO JTAOOPATOPHBIX
pabor.

Tekymuii KOHTPOJIb 3HAHUW CTYAEHTOB IO OTACIBbHBIM pa3fenaM U B LEJIOM IO
OUCLMIUIMHE TOpOBOAMTCA B (opmMe TecTHMpOBaHHUsS, a TakKe BbBIIOJHEHUEM
CaMOCTOSATENIbHBIX padOT MO peleHuo (U3NYEeCKUX 3a7ad, (PU3NYECKUX JUKTAHTOB.
Hcnonb3yoTcss MHTEpAaKTUBHbIE (POpPMBI OOyuYeHHUS HA JEKIUOHHBIX M MPaKTUYECKUX

3aHATHAX.



6 OHEHOYHBIE CPEACTBA JJIAA TEKYIIEI'O
KOHTPOJISTY CIIEBAEMOCTH, ITPOMEXXYTOUYHOM ATTECTAIIUM I1O
NUTOI'AM OCBOEHMUA JUCHUIIVIMHBIN YYHEBHO-METOINYECKOE

OBECHEYEHUE CAMOCTOSATEJIBHOMN PABOTHI CTYJIEHTOB

IlepeyeHb OLIEHOYHBIX CPEICTB, UCMOJIb3YeMbIX VISl TEKYIIeld aTTecTaAluN

IIpeacraBiaenue
HaumenoBanue
Kpartkas xapakrepucTuka 0lleHOYHOT0 OI[EHOYHOT 0
Kona OLICHOYHOI' 0
cpercTRa cpeacTBa cpeacTBa B
p donae
5 cemecTp
T1 | Teer Nol Cucrema cTaHIapTU3NPOBAHHBIX 3a/IaHUM,
MO3BOJISIIOIIAs ABTOMATU3UPOBATh @DOHJT TECTOBBIX
T2 | Tect No2 HpOLe/lypy 3MEPEHNs YPOBHA 3HAHMH U | 3a/1aHuH
yMEeHUM o0y4Jaronierocs
KP1 KouTtponbsHas CpencTtBo npoBepku ymMmeHu# npuMeHsiTh | Komruiekr
pabota Nel MOJIyYCHHBIC 3HAHUS JIs1 PEIICHUS 337]a4 | KOHTPOJIbHBIX
KoHnTponpHas OTIPEJICIICHHOTO THIIA 110 TEME WU 3aJIaHui 110
KP2
pabota No2 paszueiny BapUaHTaM
1P1 JlaGoparopHas
pabora Nel 2
JlabopaTopHas
JIP2 CpenctBa NpoBEpKH YMEHUN U HABBIKOB
pabota Ne3,4 Perl POBCPKIL Y Meroauueckoe
MIPUMEHEHHUS Ha TIPAKTUKE TEOPETHICCKUX
P3 JlabopaTopHas SHAMI PYKOBOJCTBO
pabota Ne5
P4 JlabopaTopHas
paboTta Ne6

PacundpoBka koMneTeHUMI Yepe3 IUIaHMPYyeMble pe3y/IbTaThl 00y4eHus!

CBsi3b MEXTy (POPMUPYEMBIMH KOMIIETEHITUSIMU U TUTAHUPYEMBIMU pe3yJbTaTaMu
o0yueHus MpeJICTaBjIeHa B CIAEAYIONIeH TabIuIe:

IIpoexTHpyemble pe3y/ibTAThl OCBOEHUS
Kon JAUCIUIIJIUHBI CpencrBa u
U MHAMKATOPbI GOPMUPOBAHUSA KOMIIETEHINH TEXHOJOIHH OLIEHKH
3narb (3) YMmetn (Y) Baanerts (B)
OIIK-1 3-0OI1K-1 V-0OIIK-1 B-OIIK-1 JIP1, JIP2, KP1,D
3-YK-6 V-VYK-6 B-YK-6 JIP1, JIP3, JIP4, T2,
YK-6 KP2,3




Jtanbl (OPMHUPOBAHUS KOMIIETEHIM T

Buael aTtrecranuu
Texy| ATTect
Koabl Inanus, mui | anusa | Ilpome
Paznen TeMmbl 3angaTHH YMEHHUSA U KOHT| PAJICET | AYTORH
SO apnuen PO 8- an
CHIIMH — | Hemens
arrecra
Hell s
eJst
5 cemecTp
3-0OI1K-1
BoHEL. OIIK-1 3-VK-6
Pasnen 1. YpaBHEHUE BOIHBI. VK-6 '| V-OLIK-1 | 1p1,2 | T1-4
CKOpOCTh YIIPYTHX BOJIH. V-YK-6
DHeprus BOJIHBI. B-OIIK-1
B-YK-6
[Tonsatue o
F€OMETPUYECKON ONTHUKE.
CBeTroBas BOJIHA. 3-OIlK-1
CBoliCTBa CBETOBBIX 3-YK-6
BOJIH. DnekTpoMarnuTtHas | OITK-1, Y-OIIK-1
Paznen 2. BOJIHA HA TPAHHUITE VK-6 BY;)SI’_IKIfl JIP3,4 | KP1-8
paszena IByX Cpen.
3aKOHBI OTPAKECHUS U B-YK-6
IpesioMIIeHUs. SIBiieHne
MOJIHOTO OTPAKEHHUSL.
OnTu4eckue CUCTEMBI. 3K3aM
BosHoBast onTHka. eH
Brenenue.
HNutepdepenius
CBETOBBIX BOJH.
HNuTtepdepenius
CBETOBBIX BOJIH. 3-0OTIK-1
KorepeHTHOCTS. 3-VK-6
HNuTtepdepeHimonHbie OIK-1 | Y-OIK-1
Pasnen 3. cxembl. Untepdepenuns | “yp o’ | V-VK-6 |JIP5 | T2-12
MpU OTPAKEHUU OT B-OIIK-1
TOHKHUX IIACTHHOK. B-VK-6
HNuTepbepomerpsl.
Jludpaxius ceeTa.
[Tossipu3anus cBera.
Jludpaknus BOJH.
[Tpunanun I'roirenca-
Openensa. Meron 30H
Openens. Audpaxuus




Openens. Audpaxius
®dpaynrodepa.
Hudpaxiys Ha ogHON
uienu. Judpakunonnas
pelIeTKa.

PacnipocTpaHeHue cBeTa B

BerecTBe. [longpusanus

CBCTA.

Pacnipoctpanenue cBera B

BemecTse. Jlucnepcus
ceera. [lornomenune

ceeta. [lonspusanns 3-OIlK-1
cBeTa. CiocoOsI 3-YK-6
HOJIY4CHUS OIIK-1, Y-OIIK-1 KP2-
Paznen 4. nosspusosanoro ceera. | YK-6 | Y YK-6 |JIP6 17
EcrecTBeHHbIN 1 B-OIIK-1
MOJIIPU30BAHHBIN CBET. B-YK-6
CreneHb NosIpU3aIliMg.
[Tonstpusanus cBeTa mpu
OTPAXECHUHU U
MIPUIOMIIEHUH. 3aKOH
bprocrepa u ero
(bU3HYECKUIl CMBICTT.
3akoH Mairoca.
Ikana oneHKH 00pa3oBaTeJIbHbIX J0CTUKEHUI
Bun Makec.
Koxn | oumenounoro Kpurepun bana | 6ana— muH.
cpeacTBa 0aJs1
BBICTABIIIETCS CTYAEHTY, eciu 90-100% TecToBBIX
BOITPOCOB BBIINMOJIHEHO ITPaBUJIBHO
Tema ocBOEHa MOJHOCTHIO, O6e3 MpoOenoB, HEOOXOJUMbIE 10
MPAKTUYCCKUEC HABBIKU pa6OTI)I C
OCBOEHHBIM MaTepHAIOM C(HOPMHPOBAHBI.
BBICTaBIIICTCS CTYAEHTY, eciiu 80-89% TecToBbIX 3a1au
BBITIOJTHEHO MPABUIIBHO
Teoperudeckoe cosepKaHue TEMBI OCBOSHO MOJTHOCTBIO, 8
0e3 mpo0estoB, HEKOTOPbIE TPAKTHYECKHE HABBIKH PaOOTHI
TecToBoOE C OCBOCHHBIM MaTe€pHaIOM COPMHPOBAHEI
T1 HEJ0CTaTOYHO. 10-6
3ananue Nel
BBICTABIISIETCS CTYAEHTY, eciiu 60-79% TecToBbIX 3a1au
BBITIOJTHEHO NPAaBUIIBHO
Teoperudeckoe coepkaHIE TEMBI OCBOCHO 5
YaCTHUYHO, HO IPOOEIBI HE HOCAT CYILIECTBEHHOTO
XapakTepa, He00X0AUMbIE MPAKTUYECKHE HAaBBIKK PaObOTHI
C OCBOCHHBIM MaTEpUaIOM B OCHOBHOM C()OPMHUPOBAHEI.
IIpU OTBETE CTYyJIeHTa MeHee, yeM Ha 60% BompocoB
TECTOBOE 3aJ[aHUE HE 3aUMTHIBACTCS U Y CTYJCHTA <6
oOpasyercst JoJT, KOTOPBIN TOJKEH ObITh 3aKPHIT B
TEUSHHE CEMECTPA WJIM Ha 3aUETHOM HeJele




OueHb citadbie 3HaHuA, HCAOCTATOYHBIC OJIs1 IOHUMaHUuA
TEMBI, UMECTCS 0O0/IBIIOE KOJIUYECTBO OCHOBHEIX OIIHOOK
1 HCJOYCTOB.

T2

TecToBoe
3aganue No2

BBICTABJIIETCS CTYAEHTY, eciiu 90-100% TecToBBIX
BOIIPOCOB BBITIOJIHEHO MTPABUIIBHO

Tema ocBOCHA MOJIHOCTHIO, O6€3 MpoOenoB, HE0OXOUMbIC
MPAKTUYECKHE HABBIKU PaOOTHI C

OCBOCHHBIM MaTepHaIoM C(HOPMUPOBAHBHI.

10

BBICTABIIAETCS CTyNEHTY, ecian 80-89% TecToBbIX 3a1a4
BBIIIOJIHCHO MPaBHIIBHO

Teopernueckoe conep>kaHue TEMbI OCBOSHO MTOJTHOCTBIO,
0e3 Ipo0eNoB, HEKOTOPHIC IIPAKTUYECKHE HABBIKU PAOOTHI
C OCBOCHHBIM MaTepUaioM CHOPMUPOBAHBI
HEJJOCTATOYHO.

BBICTABIIIECTCS CTYAEHTY, eciiu 60-79% TecToBbIX 3a1au
BBINOJIHEHO IIPABUIIBHO

Teoperudeckoe conepkaHUE TEMBI OCBOCHO

Y4aCTUYHO, HO IPOOEbl HE HOCAT CYILIECTBEHHOTO
XapakTepa, HE0OX0AUMbIE PAKTUYECKUE HABBIKH PabOThI
C OCBOEHHBIM MaTe€pHaJIOM B OCHOBHOM C(hOPMUPOBAHBI.

IIpU OTBETE CTy/IeHTa MeHee, yeM Ha 60% BonpocoB
TECTOBOE 33J[aHUE HE 3aYMTHIBACTCS U Y CTYJCHTA
oOpa3yeTrcs JOJT, KOTOPBIA JOJKCH OBITh 3aKPHIT B
TEUCHHE CEMECTPa WIIM Ha 3aUETHOM HeJene

OueHnp CJIa6I)Ie 3HaHHUA, HCAOCTATOYHBIC IJI1 IIOHUMAaHUA
TEMBbI, UMEETCsI OOJIBIIOE KOJIMYECTBO OCHOBHBIX OIIMOOK
Y HEJIOYETOB.

<6

10-6

KP1

KoHntponbHas
pabota Nel

BBICTaBIISIETCS CTYIEHTY, €CJIM BCE ILIECTh 3a/1a4 PELICHbI
BEPHO

15

BBICTABJISICTCS CTYJICHTY, €CJIM IIATh 3a/1a4 PEIICHO BEPHO,
a OJTHA 3a/1a4a HE PEIICHA WIH PEIICHUE COJCPIKUT
OILINOKU

13

BBICTABJISIETCS CTY/ICHTY, €CJIM YEThIPE 3a/1a4d PEIICHBI
BEpHO, a JIB€ 3a/1a4M HE PEIICHBI WM PELIEHUS COAECPKAT
OIINOKH

10

BBICTABJISICTCA CTYACHTY, €CJIM TPHU 3aJa4U PCIICHBI
BCPHO, U XOTA OBI OIHa 3aga4a U3 TPEX OCTABIINXCA
peui€Ha ¢ HC3BHAYUTCIIbHBIMU HCJOYCTAMU

BBICTABJISICTCA CTYACHTY, BO BCEX OCTAJIBHBIX CIIydasaX

<9

15-9

KP2

KoHnTponbHas
pabota No2

BBICTABJISICTCA CTYACHTY, €CIIN 00e 3aaa4u pCUICHbI BEPHO

15

BBICTABJISIETCS CTY/ICHTY, €CJIM OJJHA U3 33/1a4 pellieHa
BEPHO, a PEIICHUE BTOPOH COJIEPKUT HE3ZHAYUTEIHHBIC
HEJI0YETHI

13

BBICTABJISICTCA CTYACHTY, €CJIM OHA U3 3aJa4 pCIICHa
BCPHO, a BTOpad 3aJavda pCIicHa 4aCTUYHO

BBICTABJISICTCA CTYACHTY, BO BCEX OCTAJIBHBIX ClIydasaX

<9

15-9

DK3aMeH

BBICTABJISIETCS CTYJCHTY IPU IPABUIBHO HAITUCAHHOM
OwmyieTe U MpU OTBETE HA BCE JIOMOJIHUTEIBHBIE BOIIPOCHI
10 KYpPCY C HE3HAUUTEIBHBIMUA HETOUHOCTSMU, KOTOPBIE
CTYJEHT JIOJKEH YCTPAHUTh B IIpoliecce Oecenl C
MPEIOJABATENEM, B paMKaxX KOTOPOU OH JEMOHCTPUPYET
yriayOJeHHOe TOHUMaHUe MpeaAMEeTa U BilaJleHue
KJIFOYEBBIMH 3HAHUSIMHU, YMEHUSIMU U HaBBIKaMU,
MPEYyCMOTPEHHBIMU TAHHOW TUCIIUTIIIMHON

40-50

BBICTABJISICTCA CTYACHTY IIPU MMPABUJIIBHO HAITMCAHHOM

35-39

50-30




OuseTe U MpH OTBETE Ha YacTh JOMOIHUTEIbHBIX
BOITPOCOB T10 KYPCY € AEMOHCTpalnii 0a30BBIX 3HAHUH,
YMEHUH U HAaBBIKOB, IIPEAYCMOTPEHHBIX JaHHON
NYCIIUIIIINHON

BBICTABJISIETCS CTYICHTY IIPU HAITUCAHHBIX OTBETaX HA
BOIIPOCHI OmIIeTa (JI0MyCKaeTcst coiep>KaHie HEeKOTOPhIX

HETOYHOCTEH) M JIEMOHCTpAIMK Oa30BbIX 3HAHUH, 30-34
YMEHHI ¥ HAaBBIKOB 110 JAHHOW JUCHUILIMHE

€CJIM CTYJICHT HE HaIucal OTBET XOTs Obl Ha OJIUH U3

BOIIPOCOB OMJIETa U HE MOXKET OTBETHTH Ha <30

JIOTIOJIHUTEIbHbIE KOMIETEHTHOCTHO—OPUEHTHPOBAHHBIE
BOIIPOCHI

HtoroBas oleHka mpeacTaBiisieT co0oil cyMMy 0aiioB, 3apaOOTaHHBIX CTYJIECHTOM
P BBINOJHEHUHU 33JaHU B paMKaxX TEKYIIEr0 U MPOMEKYTOUHOTO KOHTPOJS U
BBICTABJISIETC B COOTBETCTBUM C [lojiokeHWeM O KpeAUTHO-MOIYJIBHOM CHCTEME B
COOTBETCTBHHM CO CIEAYIOIICH IIKAJION:

Onenka 1o 5-0ayibHOMIIKAsIe Cymma 6aJuioB 3a pa3Jiensl Onenka ECTS
5 — «omauunoy 90-100 A
85-89 B
4 — «xopouioy 75-84 C
70-74 D
3 — «y0osremeopumenbHo» 65-69
60-64 E
2 — «Hey0081emBOPUMETILHOY Hwxe 60 F

PacmindpoBka ypoBHSI 3HaHHMI, COOTBETCTBYIOIIETO MOJYyUYEHHBIM OaiyiaM, JaeTcsi B
TabnuIle YKa3aHHOW HIDKE

Ounenka no S-6a/uIbHOM Cymma
mkaJje — onenka no ECTS | 0ay1oB 32 TpeGoBanus K 3HAHUSIM HA YCTHOM 3a4éTe
pasieiibl
O11eHKa «OTJIMYHOY» BBICTABIISCTCS CTY/ACHTY, €CITU OH ITyOOKO
«OMIIUYHON Y TIPOYHO YCBOWJI IIPOTPAMMHBIN MaTepHall, UCYEePIBIBAIOIIE,
— 90 + 100 | mocrmenoBaTeIbHO, YETKO U JIOTHYECKU CTPOHHO €ro u3jaraer,
A YMEET TECHO YBSI3bIBATh TCOPHUIO C MPAKTHUKOM, UCIIOJIB3YET B
OTBETE MaTeprall MOHOTpahUIECKOM JTUTEPATYPHI.
«xopoutoy O1eHKa «XOPOIIIO» BBICTABIISETCS CTYACHTY, €CIIH OH TBEPIO
— 70+ 89 | 3HaeT Marepual, rpaMOTHO U IO CYIIECTBY H3JIaracT ero, He
D,CB JIOMyCKasl CYyIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIIPOC.
O11eHKa «YJIOBJICTBOPUTEIILHOY» BBICTABISICTCS CTYICHTY, €CITH
«V00871eMEOPUMENLHOY OH MIMEET 3HAHMS TOJILKO OCHOBHOTO MaTepualia, HO HE YCBOMII
- 60 +~69 | ero meranel, T0oMycKaeT HETOYHOCTH, HEIOCTATOTHO
E,D MpaBUIbHBIE (POPMYITUPOBKHU, HAPYIICHHUS JIOTHICCKOM
MOCJIEZI0BATEIbHOCTH B U3JI0KEHUU TIPOrPAMMHOTO MaTepHrala.
O1ieHKa HEYIOBJIETBOPUTEIHLHOY» BBICTABIISICTCS CTYACHTY,
KOTOPBIM HE 3HAET 3HAYUTEIbHON YaCTH MPOrPaMMHOIO
«HEY0081emMEOPUNENbHOY
B etee 60 | MATEPHAA, IOMYCKAET CYIIECTBEHHbIE omunOku. Kak npasuio,
= OIIEHKA «HEY/IOBJICTBOPUTEIILHO)» CTABUTCS CTYACHTAM,
KOTOpBIE HE MOT'YT NPOJIOJDKUTE 00yueHue 0e3
JIOTIOJTHUTEIIBHBIX 3aHSATHIA 110 COOTBETCTBYIOIIEH TUCIUTLTUHE.
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14.

3K33M€H3HI/IOHHLIC BOIIPOCHI

Bonnel. YpaBHeHue BoinHbl. CKOPOCTB YIIPYTHUX BOJIH. DHEPTUs BOJIHBI.
BBeznenue B BOJHOBYIO oNTHKY. CBETOBas BOJIHA.

DNEeKTpOMarHuTHas BOJIHA HA TPAaHHULIE pa3aena.

I'eomeTpuyeckas onTUKA. 3aKOH OTPAKEHUSI. 3aKOH MPETOMIICHUS.
[loka3zarenps npenomnenus cpeapl. [loiHOE BHYTpEHHEE OTpaKEHHUE.
SIBnenue unTepdepenmu. KorepeHTHOCTS.

YcioBus CymecTBOBaHHUSI MAKCUMYMOB 1 MUHUMYMOB TpY UHTEP(EPEHIINH.
Bekrop IloiiHTHHra. 3aBUCHMOCTh HHTEHCUBHOCTH CBETA OT aMIUIUTY 1Bl KOJIEOAHUS.
I'eomeTpuyeckas pa3HOCTb XOJa BOJIH.

WNuTepdepenius cBera Mpu OTpaXeHUH OT TOHKUX MIacTUHOK. OnbIT FOHra.
Hudpakuus ceta. [Ipunnun ['torenca-dpenensi.

Hudpaxuus Openens.

HNudpaxuus Opayurodepa.

HudpakuuonHas pemnieTka. YcjioBHe  HaOMIOIEHUS TJaBHOTO  MaKCUMyMa

TU(PaKIIMOHHON PEIIETKH.

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

Pa3pemaromias cnocoOHOCTh AUPPAKIIMOHHON PEIIETKH.
EcrecTBeHHBIN 1 OISIPU30BaHHBINA CBET. 3aKOH Mastoca.
[Tonspuzanus ceeta. CTeNneHb NOJAPU3ALINH.

[Tonspuzanus Ipu OTPAKEHUU U MpeJIOMIIEHUs. 3aKOoH bproctepa.
Jucnepcus cBeta. MoHOXpoMaTudecKkas BOJHA.

3aBHCHMOCTD MOKa3aTes MPCIIOMJIICHUA CPCAbI OT JJIMH BOJIH.

7 YAEBHO-METOANYECKOE U THOPOPMALIMOHHOE
OBECHHEYEHUE JUCIUIIJIMHBI

7.1 OcHoBHas JuTEpPaTypa

1. Jernad, A.A.Kypc dbusuku: yued.mocobue ans By3oB / A. A. Jlernad, b. M. SIBopckuii.

- 9-¢ m3m., crep. - M. : Axamemus, 2014. - 719, [1] c. : un., Tadn. - (Beicuiee

npodeccuonanbHoe oOpazoBanue). - [Ipeam. ykas.: ¢. 693-713.

2. Imutpuea, E.M. ®usuka 1 MHXKEHEPHBIX CHEUUAIBHOCTEN [DJIEKTPOHHBIA pecypc]:

yuebHoe mocobue/ JImutpueBa E.M.— DnekTpoH.TekcTOBbIe NaHHble.— CapaToB: A



[Iu Op Menua, 2012.— 142 c.— Pexum noctyma: http://www.iprbookshop.ru/729.—
OBbC «IPRbooks»

. Kopsiros, B. II. Meroas! pemenus 3aga4d B oomeM kypce dbuzuku. Teopus, GopMybl,
tabmuiel [Tekct] : yae6.mocobue / B. I1. KopsBos. - M.: Ctynent, 2014. - 445 c.: ui. -
[Tpenm. ykas.: ¢.432-443. - 700 7x3. - ISBN 978-5-4363-0002-3

. Tpodpumona, T.U.Kypc ¢usuku: ydeOHOe mocoOue sl HHKEHEPHO-TEXHUYECKUX
cneruainbHocTel By30B / T. U. Tpodumona. - 20-e¢ uzn., crep. - M.: Akagemus, 2014. -
560 c.: un. - (Beiciee npodeccronabHoe oOpazoBanue). - [Ipeam. ykas.: ¢. 537. - ISBN
978-5-4468-0627-0

. Tpodpumona, T.M.Kypc ¢usuxu. 3agaun u peuieHus: yueOHoe ocoOue sl CTyICHTOB
BBICIINX YYEOHBIX 3aBEJICHUH, OOYyJaromMXCs TI0 TEXHHMYSCKUM HampaBICHUSM
noArotoBku u cnenuansbHoctsaMm / T. U. Tpodumona, A. B. @upcos. - 5-e¢ uzz., crep. -
Mocksa: Axamemus, 2012. - 591 c. : wn. ; 24 cm. - (Beicimiee mpodeccuoHanbHOE
obpazoBannue). - ISBN 978-5-7695-9467-0 (B miep.)

. CaBennes, 1.B. Kypc o6mieit pusuxu: B 5 1. / Y. B. CaBenbes. - 5-¢ uza., ucnp. - CII06.:
Jlanb, 2011. - (YueOuuku 111 By30B. CrieliajibHas JIUTEpaTypa).

T. 1: Mexanuka: ydeOHOe TocoOMe Il CTyaeHToB By30B. - 2011. -336¢. -
Pexxumaoctyma: http://e.lanbook.com/books/element.php?pll 1d=704 - DbC «Jlaub»

. CaBenbeB, .B. COoOpHUK BOIIPOCOB U 3a7a4 Mo oOuel Gpusnke [DIEKTPOHHBIN pecypc]:
yueObHoe mocobue. - OnektpoH. an. - CII6.: Jlanp,2013.-292¢c. - Pexxum pocrtyma:
http://e.lanbook.com/books/element.php?pll_id=32823 - OBC «Jlaub»

. CrpykoB, b.A.®u3uka: yueOHUK sl CTYJEHTOB YUPEXKACHUI BHICIIETO TPOQ.
obpazoBanus / b. A. Crpykos, JI. I'. ArTommuna, C. B. [TaBnoB; oz pen. b. A.
CrpyxkoBa. - M.: Akagemus, 2011. - 400 c. - (Bsicmiee npodeccronansnoe oOpazoBaHue.

EcrecTBenHbIe Haykn). - bubmuorp.: c. 392. - ISBN 978-5-7695-6521-2



7.2 lonoiHMTeILHAS JJUTEpaTypa

1. Anemkeuu, B.A. Kypc oOmeli ¢uszuku. Mexanuka [DnexkTpoHHBIN pecype] : / B.A.
Aunemkesuy, JL.I'. lenenko, B.A. KapaBaeB. — Dnektpon.nan. — M. :@uszmataur, 2011.
— 469 c¢. — Pexum gocryma: http://e.lanbook.com/books/element.php?pll_id=2384 -
OBC «Jlanb»

2. WUponos, N.E. 3amaun o obrmieit ¢pusnke [DIeKTpoHHBINA pecypc] : yaeOHoe mocodue. —
OnextpoH.nan. — M. : bunom. JlaGoparopust 3manmii, 2012. — 435 ¢. — Pexum

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

3. KonnpateeB, A.C.MeToasl pemienus 3amad mo ¢usuke [Tekcr]: monorpadus / A. C.
Konnparses, JI. A. JlapuenkoBa, A. B. Jlsanues. - Mocksa: ®usmatiut, 2012. - 310, [1]
C.: W ; 23 cM. - bubnuorp.: c. 311. - ISBN 978-5-9221-1365-6 (B nep.)

4. Tpodpumona, T. . ®dusuka B Tabmumax u Qopmynax [Tekcr] : ydeb.mocodbue st
CTYJEHTOB BYy30B, oOyuatouuxcs no texs. cneuuansHoctsMm / T. W. Tpopumosna. - 4-¢
u3a., crep. - MockBa : Axanemus, 2010. - 447 c. : puc., Tabn., rpad. - (Bricuiee
npodeccuonansHoe obOpazoBanue). - [Ipenm. ykas.: c. 431-442. - ISBN 978-5-7695-
7036-0

5. l'opsiues, b. B. O6mas ¢pusuka. Ontuka. [Tpaktnueckue 3aHsATHS : yueOHOE mocooue st

By30B/ b.B.Topsue, C.b.Morunsaunkuii. — Mocksa: W3marensctBo FOpaiit,

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

6. BonHoBas onTuka : yuebHoe mocodue nis By3oB / A. B. Muxenscon, T. U. [lamymmna,
A. A.TloB3uep, A.I'.Todman ; mon obmei penakimeit A. A. [ToB3nepa. — Mocksa :
NznarensctBO FOpaiit, 2020. — 118 ¢. — (Bricmee oopaszoBanne). — ISBN 978-5-534-
08091-9.

7.3 Ilepuoanyeckue U31aHus
1. Bectuuk Poccuiickoro ynmuBepcutera ApyxO0b1 HapomoB. Cepusi Maremaruka.
Nudopmatuka. dusuka [OnekTpoHHBI  pecypc]. —  Pexum JIOCTyTa:

http://www.iprbookshop.ru/32515.html, cBoOoaHBIi. — CTaThs B HHTEPHETE.


http://www.iprbookshop.ru/32515.html

7.4 UnTepHeT-pecypcehl

1. Ky3neno C.U. Kypc usuku ¢ npumepamu pemenuns 3aaad. Yacts I1. ['eomerpudeckas
M BOJHOBAsT ONTHKA. ODJIEMEHThl aTOMHON U sjepHo ¢usuku. OCHOBBI (HU3UKU
AJIEMEHTapHBIX 4YacTHll : yuyeOHoe mocooue / KysnemoB C.M.. — Tomck : Tomckuii

nonuTexHuyeckui yausepeuteT, 2015. — 302 ¢. — ISBN 978-5-4387-0428-7. — Tekcr

: DJIGKTPOHHBIN // DnekTpoHHO-O0ubamoTeyHas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/34672.html — Pexum gocTyma: Uis  aBTOPU3HP.
[Tonmp3oBarenen

2. UmepeBa, T. M. ['eomerpuyeckas U BOJHOBas OmnTuKa : yuyeOHoe mocobue / T. M.
Umepea. — OpenOypr : OI'Y, 2019. — 121 c. — ISBN 978-5-7410-2305-1. — Texcr :
ANEKTpOHHBIN //  Jlaub  :  3JekTpoHHO-OMOmMoTeuHass  cucrema. —  URL:

https://e.lanbook.com/book/160007 — Pexwum qocTyma: ajis aBTOPU3. TOJIb30BATEIICH.

8 MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE
JUCLUIINHbBI

Jlns mpoBeieHus yUeOHBIX 3aHATHUN JICKIIMOHHOTO M CEMUHAPCKOTO THIIA, TPYIIIOBHIE
U UHAUBUIYATbHBIX KOHCYJbTAlMM, TEKYIIEro KOHTPOJS, MPOMEKYTOUHOW aTTECTalUU
HCTIONB3YIOTCS y4eOHBbIE ayJIUTOPUHU, OCHAIEHHbIE OOOpPYJAOBAaHMEM U TEXHUYECKUMU
cpelncTBamMu OOyUeHHS.

YueOHble ayIUTOpPUU ISl CAaMOCTOSITEIBHOM pabOThl OOYYarOIIUXCS OCHAIEHBI
KOMITBFOTEPHOM TEXHUKOM C BO3MOXXHOCTBIO TMOJKIIOYEHUsT K cethn «VHTepHeT» U
oOecrieueHrneM JJ0CTyIa B AJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIbHYIO CPEy By3a.

TTU HUAY MUDPU obecneyeH HEOOXOAUMBIM KOMIUIEKTOM JIMIICH3MOHHOTO U
CBOOOJTHO PacCIpOCTPaHIEMOTro IIPOrPpaMMHOT0 00SCIICUCHHS.

CBeneHuss 0 HalWyuKd OOOPYJIOBAHHBIX Y4YEOHBIX KaOWHETOB, OOBEKTOB IS
MPOBEICHMS MTPAKTUUECKUX 3aHATUH MpeAcTaBieHbl Ha oduiuanbHoM caiite TTU HUAY

MU®U: http://tti-mephi.ru/ttimephi/sveden/objects


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

