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1 IEJIM OCBOEHW S YYEFHOM JIUCITUITJIMHBI

B nmpouecce wu3ydeHuss (PU3MKM  3aKJIaJBIBAIOTCS OCHOBBI  OOIIIEHAYYHOTO
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 000UTHUCH 0€3 yueTa (PU3NUeCKUX OCHOB BaKHEHIITHX
npeacrapieHnii. CeroaHsi HET cephl YETOBEUECKON AESTEILHOCTH, B KOTOPOW B TOW WM
MHOM Mepe HEe UCTOJIb30BAIKUCH ObI METOJIbI (PUBUKHU U €€ TIOCTHIKCHHUS.

JocraroyHasi ¢usnyueckas MOArOTOBKA TapaHTUpPyeT Oojiee IIyOOKOe YCBOEHUE
MOOBIX 3HAHWHA, pPAa3BHUBACT CIOCOOHOCTH K BOCIHPHUSATHIO HAYYHBIX W TEXHUYECKHX
CBEJICHUH, C KOTOPHIMU MPUXOJUTCS CTAIKUBATHCA B XOJI€ NMPAKTUYECKON JI€ATEILHOCTH,
MO3BOJISIET TBOPUYECKH HCIIOJIL30BATh TOT OONIMPHBIA MaTepuas, KOTOPBIA MPEACTABISIIOT

COBPCMCHHBIC KOMITIBIOTCPHBIC CCTH.

1.1 Hean aucHMNJIMHBI

[emu aucuumumbbl «®u3uka (BOJTHBI M ONTHKA)» 3aKIHOYAI0TCSA B DOPMUPOBAHUH Y
CTYJICHTOB TIPEACTABICHUS O COBPEMEHHOW (HU3NYECKON KapTUHE MHpa U HAYyYHOTO
MHUPOBO33pPEHUS, 3HAHUA U YMEHUN HMCIOJIB30BaHUS (YyHIAMEHTAIBHBIX 3aKOHOB, TCOpUU
KJIACCUYECKOW U COBPEMEHHOU (PU3HKH, a TAKKE METOA0B (PU3HUUECKOTO UCCICAOBAHUS KaK

OCHOBBI CUCTEMBI TPOPECCUOHATILHON JEATEIbHOCTH.

1.2 3agaun AUCHUIIINHBI

3anaun qucHUIUIMHbl « PU3KKa (BOJHBI M ONTHKA)» COCTOSAT B TOM, YTOOBI PACKPBIThH
CYIIHOCTb OCHOBHBIX ITIPEJCTABICHUMN, 3aKOHOB, TEOPUM KIACCUUYEKOM U COBPEMEHHOU
(U3UKM B MX BHYTPEHHEW B3aUMOCBS3M U LEIOCTHOCTH, TaK KaK JJisd OyIyILIEero MHKeHepa
BaXHO HE CTOJIBKO OMMCAaHWE IIUPOKOTO Kpyra (pU3WYECKUX SIBJICHH, CKOJBKO YCBOCHHE
uepapxun (U3MUECKUX 3aKOHOB M TOHSTHH, TPaHUI] UX MPUMEHUMOCTH, IO3BOJISIOIIEE
3¢ (PEeKTUBHO HMCHONB30BATh UX B KOHKPETHBIX CHUTyaluax; (QOpMUPOBATH Yy CTYJEHTOB
YMEHHUSI U HaBbIKU pelIeHHs 00OOIIEHHBIX TUIIOBBIX 33/1a4 JUCIHUILIMHBI (TEOPETUYECKUX U
HKCIIEPUMEHTAJILHO — MIPAKTUYECKUX YUYEeOHBIX 3a7]a4) U3 Pa3IMYHbIX 00siacTel PU3UKHU Kak

OCHOBBI YMEHUS periaTh mpodeccruoHanbHble 3a1auu; GOopMUpOBaTh y CTYJACHTOB YMEHUE



OLICHMBATh  CTENEHb JOCTOBEPHOCTH  pPE3yJbTAaTOB, IIOJIYYEHHBIX C  IOMOIIBIO
AKCIIEPUMEHTAJBHBIX WM TEOPETUYECKUX METOAOB MCCIEI0OBaHUsA;, CIOCOOCTBOBATh
Pa3sBUTUIO Y CTYACHTOB TBOPYECKOIO  MBIIUICHUS, HABBIKOB CaMOCTOSATEIbHOU
MIO3HABATEJIbHOM JESATENbHOCTH, YMEHUS MOJEIHPOBAaTh (PU3NYECKHUE CUTyallud C
UCIIOJIb30BAHUEM KOMIIBIOTEPA; O3HAKOMUTH CTYACHTOB C COBPEMEHHOM U3MEPUTEIBbHOU
anmapatypoil, BbIpa0OTaTh YMEHUS M HABBIKM IPOBEJIEHUS SKCIEPUMEHTAIbHBIX
UCCIIEIOBAaHUM U 00pabOTKU MX PE3yNbTaTOB, YMEHHUS 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
OBPA30OBAHUA U KOMIIETEHIIUU CTYJAEHTA 110 3BABEPIIEHUN
OCBOEHUS ITIPOTPAMMBI YYEFHOM TUCIIUILIAHBI

3.1 KOMHeTeHHHI/I AUCHUITIIMNHBI

W3zyuenne aucuuiuinbbl «Dusnka (MoJaeKyaspHas (H3NKa, OCHOBBI CTATHCTHUECKOM

TEPMOJIMHAMHUKHUY HAIPABJICHO Ha (JOPMHUPOBAHKE Y CTYJACHTOB CJCAYIOIINX KOMITCTCHIINH:
YHuBepcaibHas ecTecTBeHHO-HayuHasi kommneTenmus (YKE):

— croco0eH UCIOIb30BaTh 3HAHUS €CTECTBCHHOHAYYHBIX IUCIHMILINH, IPUMEHSITH METOIBI

MaTEeMaTHYECKOTO aHaIM3a W MOJCIMPOBAHUS, TCOPETUYCCKOTO U IKCIIEPUMEHTAILHOTO

UCCIIEIOBaHMsI B OCcTaBJIeHHBIX 3a1a4ax (YKE-1).

3.2 Ilepeuennb pe3yabTaToB 00pa3oBaHusi, GopMUpPYyeMBbIX TUCHMILIHHOM,

C YKa3aHHMEM YPOBHA UX 0CBOCHUSA

B pe3ynbpTaTe 0CBOCHUS TUCIUTIIIUHBI 00YUYaIOIIUNACS TOJKEH:



3HATb:

— OCHOBHBIC 3aKOHbBI €CTCCTBCHHOHAYYHBIX JUCHUIIJINH, MECTOAbI MATCMAaTUYCCKOI'O aHaJIn3a

¥ MOJICTTUPOBAHHUS, TEOPETUUECKOTO U IKCIIEpUMEHTaIbHOTO HccienoBanus (3-YKE-1)

yMeTh:

— HCIIOJIB30BATh MATCMATHYCCKUC MCTOIbI B TCXHHYCCKHUX IIPUIIOKCHUAX, PACCUUTHIBATDH

OCHOBHBIC YHCJIIOBBIC XapPaKTCPHCTUKU CJIy‘IElfIHBIX BCJIMYMH, PCUIaAThb OCHOBHBLIC 3aJdd4H

MaTeMaTUYeCKOI CTaTHCTUKH; PellaTh TUOBbIC pacyeTHbie 3aqaun (Y-YKE-1).

BJa/eTh:

— MCTOAAMH MATCMATHUYCCKOI'0 aHajin3a W MOJACIIMPOBAHHA, MCTOJaMMU PCIICHUA 3aJaqd

dHaJIn3a HW pacdCTa XapaKTCPUCTUK (bI/ISI/I‘IeCKI/IX CHCTCM,

00pabOTKH  AKCIEPUMEHTAIBHBIX

nporpaMmMmHbIME TTpoaykTamu (B-YKE-1).

JaHHBIX,

OCHOBHBIMU IIpUCMaMH

MCTOJaMH paGOTBI C IIPUKIATHbBIMHU

3.3 BocnurarejbHas padora

npodeccuu, MO3UTUBHON
1 aKTUBHOU YCTaHOBKHU Ha
IIEHHOCTH W30paHHOU
CIEIUAIBHOCTH,
OTBETCTBEHHOTO
OTHOLICHMUSA K
npodeccnoHanbHOM
NEeATEIIbHOCTH, TPYLY
(B14)

Hanpasienue/ Co3nanue ycjioBui, Hcnosb30BaHue BOCIIUTATEIBLHOIO0 OTEHIINAIA
eJIn o0ecrneyuBaIOIINX Y4eOHBIX IHCHUIIITHH

EcrecTBeHHOHay4HBIH M 001mIenpodeccHOHAIBHBIA MOTYJIN
IIpodeccuonanbHoe | - hopmMupoBaHHe 1.Mcnionb30BaHue BOCIUTATEIHHOTO MOTEHIIAATIA
U TPYAOBOE rI1yOOKOTO MOHUMaHUS JUCIUIUIAH €CTECTBEHHOHAYYHOTO U
BOCIIUTAHHE COIIMAIBHON POJIU o0menpodeCCHOHATHFHOTO MOTYJIS TSI

- (hopMUpPOBaHMSI TO3UTUBHOTO OTHOIIEHUS K
npodeccuu nHxKeHepa (KOHCTPYKTOpa, TEXHOJIOTa),
NOHMMAHHUS €€ COLUAJIBHON 3HAYUMOCTH U POJIH B
oO1iecTBe, CTPEMJIEHUS CIIEZI0BATh HOpMaM
npogecCuoHaIbHON 3TUKU MOCPEACTBOM
KOHTEKCTHOTO 00Y4YEeHHs], pellIeHUs] IPAKTHKO-
OpPUEHTUPOBAHHBIX CUTYAallMOHHBIX 3a/ad.

- popmMHUpoOBaHUS YCTOMUNMBOIO HHTEpPECA K
npogecCHOHAIBHOMN 1S TeTbHOCTH, CHOCOOHOCTH
KPUTUYECKH, CAMOCTOSITEIbBHO MBICIIUTD,
HNOHUMAaTh 3HAYMMOCTb POQECCUU MOCPEICTBOM
OCO3HAHHOTO BbIOOpA TEMATUKHU MPOEKTOB,
BBITNOJIHEHMSI IPOEKTOB € MOCIEAYIOLIEH
yOJIMYHON Mpe3eHTaluel pe3ynbTaToB, B TOM
qrciae 000CHOBAaHHEM UX COLMAIBHON U
MIPAaKTUYECKONW 3HAYMMOCTH;

- (hopMupoBaHMs HABBIKOB KOMaHIHOU pabOTHI, B
TOM YHCJIE PeaTU3allii Pa3InYHbIX MPOEKTHBIX
poaielt (Iuaep, UCIIOIHUTENb, AaHATUTHK U TIp.)
MOCPECTBOM BBIMOJIHEHHS] COBMECTHBIX MPOEKTOB.
2.Mcnonp30BaHNe BOCIUTATEIBHOTO MOTEHIMAIIA
JUCIUIUIMH "DKOHOMHUKA U yIpaBJieHHE
npou3BoicTBOM", "MIHHOBAIIMOHHASL YKOHOMUKA U
TEXHOJOTMYeCKOe MPeIPUHUMATENbCTBO",
"IIpaBoBeienue" mus:




- (opmupoBaHUS HABBIKOB CHCTEMHOTO BHJICHUS
pPOJIM ¥ 3HAYMMOCTH BBIOPAHHOU MTPOQECCuu B
COLIMATTbHO-9KOHOMHUYECKUX OTHOIICHUSIX Yepe3
KOHTEKCTHOE 00yUueHHe

- ¢popMupoBanue
MICUXOJOTUYECKOU
TOTOBHOCTH K
npodeccnoHaTbEHOMI
JEeSITeIbHOCTH 110
n30panHoi podeccun
(B15)

Hcnonp3oBaHne BOCIUTATEIBHOTO MTOTEHITHATIA
JUCIUILIAH 00IIeTTPOPECCHOHATBHOTO MOTYJIsS
U

- opmupoBaHUS YCTOMYMBOTO MHTEpECA K
poeCCUOHATBLHOM 1A TETLHOCTH, TOTPEOHOCTH B
JOCTIDKEHUH pe3yiibTaTta, IOHMMaHUS
(GyHKIMOHATBHBIX 00s3aHHOCTEH U 3a7a4
n30paHHOH MPO(ECCUOHANBHON NESTETPHOCTH,
YyBCTBa NMPO(HECCHOHAIBHOM OTBETCTBEHHOCTH
4epe3 BBIMOJIHEHHE YYeOHBIX, B TOM YHCIIC
MPaKTUYECKHUX 3aJJaHUH, TPEOYIOIUX CTPOrOro
COOJTIOICHHMSI TTPABHJI TEXHUKH O€30MACHOCTH U
WHCTPYKLUHU 110 paboTe ¢ 060pyaoBaHuEM B
paMKax J1abopaTopHOTo MPAKTUKYMA.

HuTeniekryanbHoe
BOCIIMTAHHE

- popmupoBanue
KYJIBTYPBl YMCTBEHHOTO
Tpyna (B11)

Hcnonp30BaHne BOCIUTATENBHOIO TOTEHLIAAIA
JUCLUILIMH TYMaHUTApHOTO,
€CTECTBEHHOHAY4YHOTr'0, 0011enpo(heCCHOHAIBHOTO
U Ipo(heCCUOHAIBHOIO MOYJIS AT
(hopMUpPOBaHUS KYJIBTYpbl YMCTBEHHOI'O Tpy/ia
IIOCPEICTBOM BOBJICUEHHS CTYACHTOB B yUeOHbIE
UCCIIe10BaTeIbCKHIE 3aJaHMsl, KypCOBbIe pabOThI U

Ap.

4 COAEP) KAHME U CTPYKTYPA JUCHUIIJIMHBI

OO6mast TPy I0eMKOCTb JTUCIUIUTMHBI B 5 CEMECTPE COCTaBIISACT 4 3aUCTHBIC UHUIIBI,

144 qaca.
Bunsl yueOHoii
NEeSITeIIbHOCTH, BKITFOYAs .
Texymmit A
TTECTAIUS
No _ CaMOCTOSITENIbHYIO padoTy KOHTpOIS Mate.
pazznena
i/ Pasznen 0:9( CTYHCHTOB H TPyHOSMIOCTE yCIIEBa€MOCTH Oas 3a
. T (B yacax) (nemens,
I yueOHOU (Hemens, o ) pazgen®
: opMma
JUCIIUIUTAHBI E < 2 i A § % dopma)
B E S S5 ¢
= , a0 =
Cemectp 5
1 Paspgen 1 1-4 7 4 10 JIP1,2 T1-4 10
2 Paznen 2 5-8 6 5 8 JIP3,4 KP1-8 15
3 Paspgen 3 9-12 7 4 10 JIP5 T2-12 10




4 Paznen 4 13-18 6 5 8 8 JIP6 KP2-17 15
Hroro 26 18 28 36 50
OK3aMeH 36 50
Hroro 3a cemectp 100

4.1 Coaep:xaHue JeKUHH
S cemecTp

Pasnesa 1 BosHbl.

VYpaBHeHue BosHbl. CKOPOCTH YIIPYTUX BOJIH. DHEPTHUS BOJIHBI.

Pasgea 2. [loHATHE O TEOMETPUUYECKOUN OITHKE.

CseroBast BoyiHa. (CBOMCTBa CBETOBBIX BOJIH. OJJIEKTPOMAarHUTHAas BOJIHA Ha TPAHUIE
pazzena AByX cpell. 3aKOHBI OTPAXKEHHSI M IPEJIOMJICHUS. SIBIIEHHE MOJHOTO OTPaXKEHUS.
OnrTuyeckre CUCTEMBI.

Pasnea 3 Boiarosas ontuka. Beenenue. UatepdepeHys CBETOBBIX BOJIH.

WNurtepdepenuust cBeTOBbIX BOJH. KorepeHTHOCTh. HTEp(EepeHLIHOHHBIE CXEMBI.
WNuTepdepennus npu oTpaxkeHUH OT TOHKUX IIacTUHOK. THTepdepomeTphl.

Jludpakuus ceera. [lomstpusanusa ceera. Judpakiist BOIH.

[Tpunnun Ioitrenca-®penens. Meroa 3o Openens. Judpakuus Openens. Judpaxius
O®paynrodepa. dudpaxiusa Ha ogHou menu. udpakimonHas penerka.

Pasnea 4. PacopocTtpanenue cBeta B Beniectse. llomsapuzanus ceeTa.

Pacrnipoctpanenue csera B Bemectse. Jlucnepeus csera. [lornomenue ceera. [lonspusanms
cBeta. CriocoObl MOTy4YeHUsl MOISIPU30BAHHOTO CBeTa. ECTECTBEHHBIM U MOJSPU30BaAHHBIN
ceer. Crenenp nosisipuszauuu. [lonsipuszanus cBeta Mpu OTPAXKEHUU U MPUIIOMIIEHUHU. 3aKOH

bprocrepa u ero pusznueckuii cMpici. 3akoH Majroca.

4.2 TemaTH4yeCcKUil NJIaH JJa0OPAaTOPHBIX PadoT
5 cemecTp
1. 'eomeTpuueckas onTuka.
2. Onpenenenune nokas3aTessl MPEIOMIICHUS TBEPbIX TEll.
3. N3yuenue onTu4eckux npuoOOpoBs.
4. 3y4yeHue noiasipu30BaHHOTO CBETA.

5. N3y4yenue naTepPpepeHInu CBeTa METOJaMH JICJICHHsI aMIUIUTY/Ia U BOTHOBOTO (h)pPOHTA.




6. OCHOBHBIE 32aKOHOMEPHOCTHU AUPPAKIIHH.



4.2.1TemaTu4ecKHii IVIAH NPAKTHYECKUX PadOT
5 cemecTp

1VpaBuenue BoiaHbl. CKOPOCTH YNPYTUX BOJH. DHEPTHUS BOIHBI.
2. BBeneHnue B ONTUKY. 3aKOHBI paCpPOCTPAHEHHS] CBETOBOM BOJIHHI.
CBeroBast BOJHA. 3aKOHBI OTPAXKEHUSI U TMPEIOMJICHUA. SIBICHUE IOJHOTO OTPAXKEHUS.
OnTuyeckue mpudbopsl. CBOMCTBA CBETOBBIX BOJIH. BoTHOBOM makeT. ['pymmoBasi CKOpOCTb.
3. UnTepdepenus cBera.
WNurepdepeniusi  cBeTtoBbix BoJIH. KorepenTHocTh. UWHTepdepeHIIMOHHBIE CXEMBI.
WuTepdepenius npu oTpaxkeHUH OT TOHKUX MIacTUHOK. HTepdepomeTphi.
[ToaroToBKa K U KOHTPOIIIO MO Kypcy «Pu3nka (BOJHBI U ONITUKA)Y.
4. KontponbHas pabora Ne 1.
5. Pabota Han ommOkamu.
6. udpakuus BOJH.
[Tpunuun I'roitrenca-®penens. Merog 3o @penenst. Judpakuus Openens. dudpaxmus
®paynrodepa.
7. Audpaxuus BOJIH.
HNudpakusa Ha ogHoi mienu. CriekTpalibHOE pasiioxkenue. Judpaxkinonnas pemierka.
8. DiekTpoMarHuTHBIC BOJIHBI B BemiecTse. [lomspusarus.
Pacnipoctpanenue cBera B Bemectse. Jucnepcus ceera. [lornomenue ceera. [lonsapuzanus
cBera. CriocoObl NOTy4YeHHUsI MOJISTPU30BAHHOTO CBETA.
9. EcrecTBeHHBII W TOJNSApU30BaHHBIA cBeT. [lomsipusarusi mpu OTPAKEHUM W TIPH
NpesioMJIeHUH cBeTa. 3akoH bprocTepa u ero pusnyeckuii cMbici. 3akoH Maitoca.
10. TloaroroBKa K UTOrOBOMY KOHTPOJIIO O Kypcy «DPu3nka (BOJHBI U ONTHUKA).
11. KontponbHas pabota No 2.

12. PaGora Hag ommuoOKaMu.

4.2.2CamocrosiTeJibHasi padoTa CTy/IeHTOB
5 cemecTp
1. V3ydenwue NEeKIMOHHOTO MaTepuaa o teme: utepdepenius crera.
2. TloaroroBka K 3amnuTe 1a00paTopHOM pabOTHI.

3. M3zydyenue neknmoHHOro Marepuana no teme: {udpakuus ceta.



4. BpInonHEHWE aTTeCTAIIMOHHOTO AoMariHero 3aaanus Ne3 mo teme: MaTepdepenus
cBeToBbIX BONH. KorepentHocts. MHTepdepenirionnbie cxembl. HuTepdepeHius
P OTPAXKEHUH OT TOHKUX miacTuHOK. Konbia HeloToHa.

5. Paborta max ommOkamu KP Nel,

6. IloaroroBka K BBIMOJHEHHIO JA00OPaTOPHOI pabOTHI.

7. V3ydyeHne JEKIMOHHOTO MaTepuajia IO TeMe: OJEKTPOMAarHUTHBIC BOJHBI B
Bemtectse. [lomspuzanus. [loarotoBka Kk KOHTpOJIbHOW padbore mo temam: Pusnka
MaKpOCUCTEM U OCHOBBI BOJIHOBOM ONTHKH.

8. IloaroToBKa K WTOrOBOMY TECTHpPOBaHWIO 10 TeMaM: Jlucmepcusi cBera.
[Tonsipuzanus ceera.

9. EcrectBeHHBI M moNsipu30oBaHHBIN cBeT. [lomspuzanus mpu OTpaXeHUH U TPHU
MpeoMJIEHUH cBeTa. 3akoH bproctepa u ero pusnyeckuii cMpici. 3akoH Manroca.

10.IToaroroBka K 3amure Ja00paTopHOit pabOTHI.

11.Pabora Hag ommboxkamu KP Ne2.

5 OBPA3OBATEJIBHBIE TEXHOJIOT'UH

B cooTBEeTCTBUM C KOMIIETEHTHOCTHBIM IOJXOJIOM BBITYCKHUK BYy3a JIOJDKEH HE
pocTo 00Ja7aTh ONMPECICHHOW CyMMOM 3HAHMM, a YMETh TpPU TOMOIIM JTHUX 3HAHUUN
pemaTh KOHKPETHBIE 3a/1a4l MPOU3BOJICTBA.

YuuteiBas tpedoBanuss OC HUAY MUDU no wanpasnenuto nmoaroroku 12.03.01
«IIpubopoctpoeHuey, peanuzanus KOMIIETEHTHOCTHOTO ~ MOAXO0Ja JOJIKHA
MpeaycMaTpuBaTh UIMPOKOE HCIOJNb30BaHME B Y4YeOHOM  @polecce  aKTUBHBIX U
WHTEPaKTUBHBIX (DOPM MPOBEJCHUS 3aHATUNA B COYECTAHHH C BHEAYJUTOPHOW pPabOTOi C
1eabi0 (POPMHUPOBAHUST U PA3BUTHUS MPOPECCUOHAIBHBIX HABBIKOB O00YYaIOIIMXCA.

JlekiiMOHHBIE  3aHATHS TPOBOMATCS B CHEUUAIM3UPOBAHHOM ayJIUTOPUU  C
MPUMEHEHUEM MYJIbTUMEIUMHOTO MPOEKTOpa B BHUJIE Y4YEOHOW TMpe3eHTanuu. Y4eOHbIe
Marepuaibl TPEeIbABIAIOTCS OOYyYArONIMMCS JJii O3HAKOMIIGHUS U W3YYEHUS, OCHOBHBIE
MOMEHTBI JIEKIIMOHHBIX 3aHSATUI KOHCIEKTUPYIOTCA. OTAEIbHbIE TEMBI NPEAaraloTcs s
CaMOCTOSITENIbHOTO U3YUYEHHSI C 00s13aTEIBHBIM COCTAaBICHUEM U KOHTPOJIEM KOHCIIEKTA.

[IpakTHdeckue 3aHATUS TMPOBOASATCA TaKXe C TMPUMEHEHUEM MYJIbTUMEIUNHOTO
MPOEKTOpa ¢ pa3dOpOM THUMOBBIX PENICHUH 3amad 10 MEXaHUKE, MOJIEKYISIPHO-

KHMHETUYECKOM TeopHell ¢ Bbljauell yueOHbIX MAaTEPUAIIOB CTYIC€HTAM.



JlaGopaTopHbie pabOThI TPOBOAATCA B JabopaTtopuu oOmer ¢GU3NKA Ha
71a00paTOPHBIX YCTAaHOBKax Opuraaoil cryaeHTtoB u3 4-5 uenoBek. Bce maboparopHble
pa®oThl BBINOJHAKOTCS (POHTAIBHO. 3a 2-3 OHSA 10 NPOBEACHMs JaOOPATOpHBIX padoT
CTYJACHTaM BBIJACTCSI MX OMHCAaHWE AJI1 W3YYCHHs, MEepel HadaJoM paboT MPOBOAUTCA
TECTUPOBAHUE CTYJEHTOB ISl IPOBEPKU MX TOTOBHOCTH K BBIIIOJHEHUIO JaOOPATOPHBIX
pabor.

Tekymuii KOHTPOJIb 3HAHUW CTYZEHTOB IO OTACJIBHBIM pa3fenaM U B LEIOM IO
OUCLMIUIMHE OpOBOAMTCA B (opMe TECTHpOBaHMUsS, a TakKe BBIIOJHECHUEM
CaMOCTOSITENIBHBIX PAa0OT MO peHIeHHI0 (PU3NYECKUX 3a1ay, (PU3UUECKUX IUKTAHTOB.
Hcnonp3yloTcss MHTEpAaKTUBHBIE (POpMBI OOyuYeHHUS HA JIEKIUOHHBIX M IPaKTUYECKUX

3aHATHAX.

6 OIEHOYHbLIE CPEJACTBA UIAA TEKYIIEI'O
KOHTPOJISIYCIIEBAEMOCTHU, TPOMEXKYTOUYHOMU ATTECTALIUU 110
NUTOI'AM OCBOEHUSA JUCIHUIIVIMHBIN YYEBHO-METOINYECKOE
OBECIHEYEHUE CAMOCTOSATEJBbHOM PABOTHI CTYJEHTOB

Hepequb OLCHOYHbLIX CPEACTB, HCII0JIB3YECMBbIX JIJIHA TeKymeii aTrecranumu

IIpeacraBienune
HaumeHoBaHue
KpaTkasi xapakTepucTuKa OLileHOYHOI 0 OLICHOYHOI0
Kon OLICHOYHOI'0
cpeICTEA cpeacTBa cpelacTBa B
p ponne
5 cemecTp
T1 | Tecr Nol Cucrema cTaHJapTU3UPOBAHHBIX 331aHUH,
MO3BOJISIIOIIAS] ABTOMATHU3UPOBATh MPOLENYPY ®OHJI TECTOBBIX
T2 | Teer No2 W3MEPEHUS YPOBHS 3HAHUM U YMEHUN 3a1aHUI
j oOyuaromerocs

KonTponbnas padora . Kommnekr
KP1 Nel CpencTBo NpoBEpKH YMEHUM IPUMEHSATh COHTDONBHEIX

K_OHT olLHas baGora | MOUIYHCHHbIE SHAHHS JUIS PEIeHNs 3712 3az[a}II)I/H71 o
KP2 No2 p p ONPEIEICHHOr0 TUIIA 10 TEME U Pa3ACILy BapuaHTaM
1P1 JlabopaTopHas

pabora Nel,2
P2 JlabopaTopHas

pabora Ne3,4 CpenctBa MpoBepKHU YMEHHI U HAaBBIKOB Mertonnyeckoe
1P3 JlaGoparopHas MIPUMEHEHHUSI Ha MPAKTHKE TEOPETUUECKUX 3HAHUHI | PYKOBOJICTBO

pabota Ne5
P4 JlaGopaTopHas

pabota Neb

PacmiugpoBka KoMneTeHUM Yepe3 IVIAHUPYeMble Pe3yJIbTaThl 00yYeHUst

CBsi3b MEXTy (OPMUPYEMBIMH KOMIIETEHIUSMU U TUIAHUPYEMBIMU pe3yJbTaTaMu
oOy4eHMs Tpe/ICTaB/IEHa B CIeAYIOLIEH Ta0ulIe:



IIpoexTHUpyeMBbIe pe3yJIbTATHI OCBOCHUS M CUUILINHBI

CpeacTBa ¥ TEXHOJIOTHH

Kon U MHAUKATOPbI (POPMHUPOBAHUSA KOMIIETEHINH OIeHKH
3unartn (3) Ymers (V) Baanerts (B)
VKE-1 3-YKE-1 V-VKE-1 VKE-1 JIP1, JIP2, KP1,29
Jtanbl (OPMHUPOBAHUS KOMIIETEHUM T
Bunnl arrecranun
Koabi 3Hanus, Texymii Atrtect | IIpome
Pa3zgen TeMbl 3aHATHH ymeHus KOHTPOJIb AUMs ) IKyTOUH
KoMIeTe u pa3aeia asl
HIMH HABBIKH B -
wemens | MeeuTst aTTecTa
mus
5 cemecTp
3-VKE-1
Bomsbl. V-VKE-1
Pasznen 1. VYpaBHenue BosiHbl. CKOPOCTh VKE-1 JIP1,2 T1-4
YIOPYTUX BOJIH. DHEPTUsl BOJIHBI. B-VKE-1
[lonsATHE O TECOMETPUIECKOMN
ONTHKE.
CsetoBas BoaHa. CBoiiCcTBa 3-VKE-1
CBETOBBIX BOJIH.
DJIeKTpOMarHuTHas BOJIHA Ha Y-VKE-1
Paznen 2. IPAHHIIE PA3/IENa ABYX CPEIL. VYKE-1 BVKE.L JIP3,4 KP1-8
3aKOHBI OTPaXXEHUS U ) )
npenomieHus. SIBienne
MIOJIHOTO OTPaKEHMUS.
OnTudyecKkne CUCTEMEL.
JK3aMeH
BonHosas ontuka. Beenenue.
HHTEphepeHIIMs CBETOBBIX
BOJIH.
WNuTtepdepenius cCBETOBBIX
BOJIH. KorepeHTHOCTS.
NuTepdepeHIInOHHbBIE CXEMBI.
WuTepdepenmys npu 3-VKE-1
OTPaX€HUHU OT TOHKHUX
mwiacTuHoK. MHTepdepomeTpsl. Y-VKE-1
Pazmen 3. Tudpakuus ceera. VKE-1 JIPS T2-12
B-YKE-1
Ilonsipuzaius cBeTa.
Judpakums BogH.
[Ipunnnn [Mtolirenca-POpenens.
Merton 308 Openens.
Hudpaxius Openens.
Hudpaxus paynrodepa.
Judpakuus Ha OTHOM IIEH.
JudpakimonHas pemeTka.




PacrnipocTpaHeHune cBera B
BemecTBe. Ilonsgpu3anms cBera.
Pacnpoctpanenue cera B
BemiecTBe. Jlucnepcus ceera.
IlornomieHue ceera.
[Tonspuzanus ceera. CriocoObI
MOJTYYEHUS TTOJISIPU30BAHHOTO
cBera. EcTecTBeHHBIN 1
MoJIsIpU30BaHHbIN cBeT. CTerneHb
nossipusanuu. [lonspuzanus
CBETa MPU OTPAKEHUU U
npusioMJeHud. 3akoH bproctepa
U ero (PU3NYECKH CMBICIL.
3akoH Mamroca.

Pasznen 4. VKE-1

3-VKE-1
V-VKE-1
B-VKE-1

JIP6

KP2-17

IIkana oueHkn 06pa3oBaTeNbHBIX J0CTHKEHUI

Kon

Bun
OIIEHOYHOI'0
cpeacTBa

Kpurepun

bann

Makc.
0aJ1J1— MHH.
0as11

T1

TecToBoe
3aganne Nel

BBICTaBJIAETCA CTYIAEHTY, ecin 90-100% TecToBBIX
BOIIPOCOB BBITIOJHEHO MPABHIBLHO

Tema ocBOCHA MOJIHOCTHIO, O€3 MPOOEIOB, HEOOXOAMMBIE
MPAKTUYECKHE HABBIKA PAOOTHI C

OCBOCHHBIM MaTepHalIoM C(hOPMUPOBAHBEI.

10

BBICTABJIIETCS CTYIEHTY, eciii 80-89% TecTOBbIX 3a/1a4
BBITTOJTHEHO MTPAaBUIILHO

Teopernueckoe copepkaHue TEMbI OCBOESHO TTOJHOCTBIO,
0e3 npo0esoB, HEKOTOPbIE MPAKTHYECKNE HAaBBIKU PAOOTHI €
OCBOCHHBIM MaTepHasioM C()OPMHUPOBAHBI HEJOCTATOYHO.

BBICTABJIAECTCS CTYIEHTY, ecin 60-79% TecTOBBIX 3a1a4
BBITIOJTHEHO MTPaBHIIBHO

Teopernueckoe conepxaHre TEMbI OCBOCHO

YaCTUYHO, HO MPOOEIbl HE HOCST CYIIECTBEHHOTO
XapakTepa, HeoOXOUMbIe TPAKTUYECKHE HABBIKU PAOOTHI C
OCBOEHHBIM MaTEpHUaJIOM B OCHOBHOM C(OPMUPOBAHBI.

IIpU OTBETE CTy/IeHTa MeHee, yeM Ha 60% BompocoB
TECTOBOE 33aJJaHNE HE 3aUYUTHIBACTCS U Y CTyJEHTa
oOpa3syercs JOJT, KOTOPBINA JOJHKCH OBITh 3aKPHIT B
TEYCHHE CEMECTpa WIIM Ha 3a4eTHOU Hefene

Ouenb ciaa0dble 3HaHUS, HEAOCTATOYHBIE IJIsT TOHUMAaHUS
TEMbI, IMEETCSI OOJIBIIIOE KOJIUYSCTBO OCHOBHBIX OIIIMOOK U
HEJI0YETOB.

<6

10-6

T2

TecToBoe
3aganue No2

BBICTaBJIACTCA CTYEHTY, ecin 90-100% TecToBBIX
BOIIPOCOB BBIMIOJIHEHO MPaBUIBHO

Tema ocBoeHa MONHOCTBIO, 6€3 TPOOEIOB, HEOOXOAUMBIE
MPaKTUYECKHE HAaBbIKU PaOOTHI C

OCBOECHHBIM MaTepHaioM C(hOPMUPOBAHBHI.

10

BBICTaBJISIETCA CTYACHTY, eciu 80-89% TecToBbIX 3a7a4
BBITIOJTHEHO TTPABUIILHO

Teopernueckoe conepxkaHue TEMbl OCBOEHO MOJIHOCTBIO,
6e3 npo0eoB, HEKOTOPhIE MPAKTUUYECKHE HaBBIKU PAOOTHI C
OCBOEHHBIM MaTepuaaoM c(HOpMHUPOBAHBI HEAOCTATOYHO.

BBICTABJIAETCS CTYJEHTY, ecin 60-79% TecTOBBIX 3a/1a4

10-6




BBITIIOJTHEHO MTPABUIIBHO

Teopernueckoe conepkaHuE TEMbI OCBOEHO

YaCTUYHO, HO MTPOOETIBI HE HOCAT CYIIECTBEHHOTO
Xapaktepa, He0OX0IMMble MPAKTUYECKUE HABBIKU PabOTHI C
OCBOCHHBIM MaTepHaJIOM B OCHOBHOM C()OPMUPOBAHBI.

IIpU OTBETE CTy/IEHTa MeHee, yeM Ha 60% BoIpocoB
TECTOBOE 33JJaHUC HE 3aYUTHIBACTCA U Y CTYJICHTA
o0pa3zyercst JONT, KOTOPBIHA JOJKCH OBITh 3aKPHIT B
TEYCHHE CEMECTPa WIIM Ha 3a4eTHOU Hejele

Ouensb citadble 3HaHUS, HETOCTATOYHBIE IS TOHUMAaHHS
TEMBbI, UMEETCS OO0JIBIIIOE KOJTUYSCTBO OCHOBHBIX OIIMOOK U
HEJI0YETOB.

<6

KP1 | KonrponbHas
pabota Nel

BBICTABJISIETCS CTYZIEHTY, €CIIM BCE ILIECTh 3a]1a4 PELIECHbI
BEPHO

15

BBICTABJIACTCA CTYACHTY, €CJIM IIATh 3aaa4 pCUICHO BEPHO, a
OoJHa 3aJa4a HC pCUICHA WJIM PCIICHUC COOCPIKUT OIIOKU

13

BBICTABJIICTCS CTYJCHTY, €CIIM YEThIPE 3aJIa4M PEIICHBI
BEPHO, a JIBE 33JIa4H HE PEIICHBI WK PEIICHUS COIepPKaT
OLINOKH

10

BBICTABJIACTCA CTYACHTY, €CJIM TPU 3aJa4u PCUICHBI BEPHO,
H XOTS OBI OJlHa 3aJa4a U3 TPpCX OCTAaBHIUXCS PCHICHA C
HC3HAYNUTCIBbHBIMH HEJOUYCTaAMU

BBICTABJIAICTCA CTYACHTY, BO BCCX OCTAJIbHBIX CIIYUaAdX

<9

15-9

KP2 | KonrponbHas
pabota No2

BBICTABJIAICTCA CTYACHTY, CCIIN 00e 3ala4i pCIICHbI BEPHO

15

BBICTABJIACTCA CTYACHTY, €CJIM OJJHA U3 3a1a4 pClICHa
BCPHO, a PCUICHUC BTOpOﬁ COACPIKHUT HC3HAUUTCIIbHBIC
HCIO04YCThI

13

BBICTABJIACTCA CTYACHTY, €CJIM OJJHA U3 3a1a4 PCIICHA
BCPHO, a BTOpad 3agavda peicHa 4aCTUIHO

BBICTABJIAICTCA CTYJACHTY, BO BCCX OCTAJIbHBIX CIIYUaAdX

<9

15-9

C) DK3aMeH

BBICTABJIAECTCS CTYJEHTY IIPU NPaBUIbHO HAIIICAHHOM
Ousere U pH OTBETE Ha BCE IOTMOJHUTENIbHBIE BOIPOCHI 10
KypCY C HE3HaUUTEIbHBIMU HETOYHOCTSAMHU, KOTOPbIE
CTY/IEHT JIOJKEH YCTPaHUTh B Ipolecce Oecebl ¢
IpernojaBaTesieM, B paMKax KOTOPOW OH J€MOHCTPUPYET
yri1yOJeHHOe TOHUMaHUe MpeIMeTa U BlIaIeHue
KITIOYEBBIMH 3HAHUSIMH, YMEHUSIMH U HAaBBIKaMHU,
IPEeyCMOTPEHHBIMU JAHHOM JUCHUIUIMHON

40-50

BBICTABJIACTCA CTYACHTY IIPU IPABUJIIBHO HAITMCAHHOM
OuseTe u Mpu OTBETE HA YaCTh JOTIOJIHUTEIHHBIX BOIPOCOB
0 KypCy C IEMOHCTpaIuii 0a30BbIX 3HAHUN, YMEHUHN U
HABBIKOB, NPETYCMOTPEHHBIX JAHHON JUCHUIUIMHON

35-39

BBICTABJIIETCS CTYJEHTY TP HAIIMCAHHBIX OTBETaX Ha
BONPOCHI OmieTa (A0ImycKaeTcs cojiep>kaHle HEeKOTOPhIX
HETOYHOCTEN) U IEMOHCTpAIK 0a30BbIX 3HaHUMN, YMEHUI
Y HaBBIKOB I10 IAHHOM JUCIUIUIMHE

30-34

€CITU CTYJIEHT HEe Halucall OTBET XOTs OBl HA OJIUH U3
BOIIPOCOB OMJIETa U HE MOXET OTBETUTH Ha
JIOTIOJTHUTENbHBIE KOMIIETEHTHOCTHO—OPUEHTUPOBAHHBIE
BOIPOCHI

<30

50-30

HtoroBas oleHka mpeacTaBiisieT co00il cymMMy 0ayuioB, 3apaOOTaHHBIX CTYIAEHTOM
IpU BBITIOJHEHUHM 33laHWid B paMKaX TEKYyMIEro W TMPOMEXKYTOYHOTO KOHTPOIS U
BBICTABIIIETCS B COOTBETCTBHHM C [lojoskeHMEM O KpeAUTHO-MOIYJIBHOW CHCTEME B
COOTBETCTBHUH CO CIJICAYIOIIEH IKAJIOM:




Orenka no 5-6ayutbHOMIIIKAe Cymma 6aJuioB 3a pa3aensl Omnenka ECTS
S — KOMIAUUHOY 90-100 A
85-89 B
4 — «xopouio» 75-84 C
70-74 D
3 — «y0oeremeopumenbHo» 65-69
60-64 E
2 — «Hey0081emB8OPUMETILHOY Hwxe 60 F

PacmindpoBka ypoBHsS 3HaHUN, COOTBETCTBYIOIIETO IOJYYEHHBIM OamyiaM, Jaercs B

TaOJIUIIe YKa3aHHOU HIDKE

Onenka 1o 5-6aJJabHoOMI Cymma
mkaJje — ouenka mo ECTS | 6ayuioB 3a TpeOoBanus K 3HAHUSIM HA JK3aMeHe
paselibl
O1eHKa «OTJINYHOY» BBICTABIISIETCS CTYIEHTY, €CIIH OH IIyOOKO
«OMIUYHON Y TIPOYHO YCBOWJI IIPOTPAMMHBINA MaTepHall, NCUYEPIIIBAIOIIIE,
— 90 + 100 | mocnenoBaTeNbHO, YETKO U JIOTHYECKU CTPOWHO €ro M3Jaraer,
A YMEET TECHO YBSI3bIBATh TCOPHUIO C MPAKTHUKOM, UCIIOJIB3YET B
OTBETE MaTepuaJl MOHOTpaQpUUIECKON JIUTEPATYPHI.
«XOpOULo» O1eHKa «XOPOIIO» BBICTABISETCS CTYACHTY, €CITU OH TBEPIO
- 70 +89 | 3Haer marepuai, rPaMOTHO U 1O CYIIECTBY M3JIaraeT ero, He
D,C B JIOITyCKasl CyNIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIIPOC.
O1eHKa «yI0BJIETBOPUTEIIEHOY BBICTABIISETCS CTYICHTY, €CIIH
«V00871eMEOPUMETLHOY OH UMEET 3HaHMs TOJFKO OCHOBHOTO MaTepHalia, HO He YCBOHII
— 60 +~ 69 €ro JeTajiei, JoMmycKaeT HETOYHOCTH, HEJOCTaTOUHO
E,D IpaBWIbHbIE OPMYIUPOBKH, HAPYIIEHUSI JOTUYECKON
MIOCJIETIOBATEIHHOCTH B U3JI0)KEHUH NMPOTPaMMHOT0 MaTepHaa.
O1eHKa «HEyIOBJIETBOPUTEIHHOY» BBICTABISCTCS CTYACHTY,
KOTOPBIN HE 3HACT 3HAYMTEIBHOM YacTH MPOTrPaMMHOTO
«HEY0081eMEOPUNENbHOY
B Metiee 60 | MATEDHANA, JIONYCKALT CYIIECTBEHHbIE ommOku. Kak npasuio,

F

OLICHKA «HEYOBJIECTBOPUTEIILHO)» CTABUTCS CTYACHTAM,
KOTOpBIE HE MOTYT IIPOJOJKUTH 00yueHue 6e3
JIONIOJTHUTEJBHBIX 3aHATHI IO COOTBETCTBYIOLIECH TUCIUIUIMHE.
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3K3aMeHaHI/IOHHLIe BOIIPOCHI

Bonnbl. YpaBHeHue BoiHbI. CKOPOCTH YIIPYTHUX BOJIH. DHEPTUS BOJIHBI.

BBenenue B BOJHOBYHO onTHKY. CBETOBas BOJIHA.

DJIEKTpPOMAarHuTHas BOJIHA HA TPaHULIE pa3ea.

I'eomeTpuyeckas ONTHKA. 3aKOH OTPAXKEHUSI. 3aKOH MPETOMIIEHUS.

IToxasarenp npenomiieHus cpensl. [1oJ1HOE BHyTpEHHEE OTpaKEHHUE.

SABnenue naTepdepennnn. KorepeHTHOCTS.

VYcnoBus cyecTBOBaHUS MAaKCUMYMOB U MUHUMYMOB IIPU UHTEP(EPEHINH.
Bexrop I[loitHTuHTa. 3aBUCHUMOCTH MHTEHCUBHOCTHU CBETA OT AMILTUTYIbl KOJIEOAHMUS.
I'eomeTpuyeckast pa3HOCTb X014 BOJIH.

HNuTtepdepenius cBera npu OTpaXXeHUH OT TOHKUX M1acTuHOK. OnbIT FOHTa.




11.
12.
13.
14.

Hudpaxmus csera. [lpunnun I'orenca-dpenens.
Judpaxuus Openens.
HNudpaxiusa Opaynrodepa.

JudpakiuoHHas  pemieTka. YcCiloBHE  HAOMIOACHHS TJAaBHOIO  MaKCHUMyMa

TU(GPaKIIMOHHON PEIIeTKHU.

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

l.

2.

Pazpemaromnias cnocoOHOCTh AU(PPAKIIMOHHON PELIETKH.
EcTecTBEeHHBIN U NOJISPU30BAHHBIN CBET. 3aKOH Maittoca.
ITonsipuszanus ceera. CTeneHp NOIpU3aALUN.

[Tonsipu3anus npu OTpakKeHUH U MpeoMiieHns. 3akoH bprocrepa.

Hucnepcus ceeta. MoHOXpoMaTHU€ECKas BOJIHA.

3aBHCHUMOCTD MOKa3aTes MMPCIIOMIICHUA CPpCAbI OT HJIMH BOJIH.

7 YYEBHO-METOAUYECKOE U HTHO®OPMALIMOHHOE
OBECIIEYEHMUE JJUCHUITJINHbI
7.1 OcHOBHas1 JIUTEepaTypa

Hetnad, A.A.Kypc dusuku: yued.mocodue s By3oB / A. A. Jletnad, b. M. SIBopckuii.
- 9-¢ w3n., crep. - M. : Axamemusa, 2014. - 719, [1] c. : wun., Tabm - (Beicmiee
npodeccuonansHoe oOpazoBanue). - [Ipeam. ykas.: c. 693-713.

Jmutpuera, E.V. @usuka 11 MHKEHEPHBIX CIEIUAIBHOCTEN [DIEKTPOHHBIN pecypc]:
yueOHoe nocobue/ JImutpuea E.M.— DnektpoH.TekcToBble AaHHble.— CapaToB: Al
ITu Op Menua, 2012.— 142 ¢.— Pexum nocrymna: http://www.iprbookshop.ru/729.—
OBbC «IPRbooks»

KopsiBos, B. I1. Metoas! pemienus 3agau B obmiem kypce ¢usuku. Teopusi, Gpopmyisl,
tabuiel [Tekcr] : yue6.mocodbue / B. I1. Kopsio. - M.: Crynent, 2014. - 445 c.: un. -
ITpeam. ykas.: ¢.432-443. - 700 sk3. - ISBN 978-5-4363-0002-3

TpopumoBa, T.M.Kypc ¢usuku: ydeOHOe mocodue Il HHKECHEPHO-TEXHUUYSCKHUX
cnenuanbHocTelt By30B / T. . Tpodpumona. - 20-e uza., crep. - M.: Axkanemus, 2014. -
560 c.: un. - (Beicuiee npodeccruonaibHOe oOpazoBanue). - [Ipeam. ykas.: ¢. 537. - ISBN

978-5-4468-0627-0

. Tpodpumona, T.M.Kypc ¢usuxu. 3agaun u peuieHus: yyeOHoe mocoOue sl CTyIEHTOB

BBICIIHX yT—Ie6HI>IX SaBeﬂeHHﬁ, O6y‘—IaIOH_II/IXCH 0 TCXHHUYCCKHM HaIIPaBJICHUAM

noAroToBku u crnenuaibHocTsM / T. U. Tpodumona, A. B. @upcos. - 5-e u3a., crep. -



Mocksa: Axamemus, 2012. - 591 c. : mn ; 24 cm. - (Bwicmee mpodeccuoHanibHOE
obpazoBanue). - ISBN 978-5-7695-9467-0 (B nep.)

6. CasenweB, U.B. Kypc obmeit ¢pusuku: B 5 1. / . B. CaBenbeB. - 5-¢ uzn., ucnp. - CII6.:
Jlanb, 2011. - (YueOuuku ai1s1 By30B. CrnienipaibHas JUTEPATYpa).

T. 1: Mexanuka: ydyeOHOe TMocoOue s CTyaeHToB By3oB. - 2011, -336¢. -
Pexxummoctyma: http://e.lanbook.com/books/element.php?pll_id=704 - DBC «Jlaub»

7. CaBenbeB, 1.B. COopHHK BOIPOCOB U 3a/1a4 1Mo obmieit pusuke [DIeKTpOHHEIN pecypc]:
yueOHoe mocobue. - DnektpoH. an. - CIIO.: Jlawp,2013.-292¢. - Pexxum mocryma:
http://e.lanbook.com/books/element.php?pll_id=32823 - OBC «Jlaub»

8. CtpykoB, b.A.®u3uka: yueOHUK JUIsl CTYJCHTOB YUPEXKICHUN BBICIIETO TTPO.
obOpazoBanus / b. A. Ctpykos, JI. I'. Auromuna, C. B. [1anos; nox pex. b. A.
Crpykosna. - M.: Axkanemus, 2011. - 400 c. - (Briciiee npodeccuoHanbHoe 00pa3oBaHue.

EcrectBennbie Haykn). - bubnuorp.: ¢. 392. - ISBN 978-5-7695-6521-2
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C.: W ; 23 cM. - bubmmorp.: c. 311. - ISBN 978-5-9221-1365-6 (B nep.)
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CTYJIEHTOB BYy30B, 0Oy4Jaronuxcs no texs. cneunanbaoctsMm / T. U. Tpodumosa. - 4-e
u3., crep. - Mocksa : Axkanemus, 2010. - 447 c. : puc., Tadi., rpad. - (Bricuiee
npodeccuonanbHoe oOpa3zoBanue). - [Ipeam. ykas.: c. 431-442. - ISBN 978-5-7695-
7036-0


http://e.lanbook.com/books/element.php?pl1_id=4389

5. opsiues, b. B. O0mas ¢usuka. Ontuka. [Ipaktuueckue 3anatus : yueOHOe mocooue s
By30B / b. B. I'opsiue, C. b. Morunsuunkuii. — Mocksa : 3narensctBo FOpaiit,

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

6. BonHoBas ontuka : yuebHoe mocodue st By3oB / A. B. Muxenscon, T. U. [Tanymmna,
A. A. IloB3uep, A. I'. 'odMman ; mox obmieit penaxiueii A. A. [loB3nepa. — Mockasa :
N3narensctBO KOpaiit, 2020. — 118 ¢. — (Bricmiee oopazoBanue). — ISBN 978-5-534-
08091-9.

7.3 Ilepuoanyeckue U31aHUA

1. Bectnuk Poccuiickoro yHuBepcutera ApyxObl HapomoB. Cepusi Maremaruka.
Nudopmaruka. duznka [OnekTpoHHBIl  pecypc]. —  Pexum  pmocryna:

http://www.iprbookshop.ru/32515.html, cBoGoaHBIN. — CTaThsi B HHTEPHETE.

7.4 NaTepHeT-pecypchl

1. Ky3nenoB C.U. Kypc ¢puzuku ¢ npumepamu pemenus 3aaad. Yacts I1. ['eomerpudeckas
M BOJHOBAas ONTHUKA. OJEMEHTbl AaTOMHON U sAnepHOM ¢u3uku. OCHOBBI (HU3UKU
AJeMEHTapHbIX 4YacTul] : yuyeOHoe mocooue / KysnenoB C.M.. — Tomck : Tomckuii

nonuTexHuaeckut yausepcuret, 2015. — 302 ¢. — ISBN 978-5-4387-0428-7. — Texcr

: DJIEKTPOHHBIN // DnekTpoHHO-O0ubanoTeuynast cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/34672.html — Pexxum gocTyma: IS aBTOPHU3HP.
[Tonb30Barenen

2. UmepeBa, T. M. T'eomeTrpudeckass ¥ BOJHOBas OmNTHKa : ydeOHoe mocobme / T. M.
UmepeBa. — OpenOypr : OI'Y, 2019. — 121 c. — ISBN 978-5-7410-2305-1. — Tekcr :
ANEKTpOHHBIN //  Jlaub  :  BieKkTpoHHO-OMOMMoTeuHass  cucrema. —  URL:

https://e.lanbook.com/book/160007 — Pexwum qocTyma: ajis aBTOPU3. MOJIb30BATEIICH.

8 MATEPHAJTbHO-TEXHUYECKOE OBECITIEYEHHE
JTUCIATITAHBI

I[JISI IMPOBCACHUSA y‘lC6HBIX 3aHITUU JICKMMOHHOI'O U CCMHUHApPCKOT'O THUIIA, T'PYIIIIOBLIC
U HUHIHUBUAYAJIbHBIX KOHC}’J’IBT&HHﬁ, TCKYIICTIO KOHTPOJIA, HpOMe}KYTOqHOﬁ aTTeCTalnun
HCIIOJB3YHOTCA yqe6HLIe AYJIUTOPUH, OCHAIICHHBIC O60py,[[0BaHI/IeM n TCXHHUYCCKHMMH

CpeACTBaMH OOYy4ECHHUS.


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

VY4eOHble ayIUTOPUU ISl CaMOCTOSITENbHOM paboOThl OOydYaroOIIUXCS OCHAILEHBI
KOMIIBIOTEPHOM TEXHMKOM C BO3MOJKHOCTBIO IOAKIIOUeHUss K cetn «lHTepHer» u
o0ecnieyeHrneM J0CTyTa B AEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTENIbHYIO CPELY BY3a.

TTU HUAY MUDU obecnieueH HEOOXOAMMBIM KOMIUIEKTOM JIHIICH3MOHHOTO U
CBOOO/IHO pacIpoCTPAHSIEMOIO IPOrPaMMHOT0 00eCTIEUEHUS!.

CBemeHusi O HaTU4YUU OOOPYNOBAaHHBIX YYEOHBIX KAOMHETOB, OOBEKTOB st
MIPOBEICHMS TPAKTUYECKUX 3aHATUI MpeAcTaBieHbl Ha oduiuanbHoM caiite TTU HUAY

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



