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1. HEJIX OCBOEHUMA TUCHUTIINHBI

Heunp nucturinzel «B3anMonelcTBHE H3ITyYeHHUs C BEIIECTBOM)» COCTOUT B OOYYEHHUHU MPAKTHYECKOMY HCIIOJIb30BAHUIO METOJIOB U
MIOJIXOZ0B TEOPETHIECKON (GPU3UKH AJISI OMMCAHHS MUKPOCKOMMYECKUX MPOLIECCOB B3aMMOICHCTBHUS 3apsHKEHHBIX, HEHTPAIBHBIX
YaCTHIl U KBAaHTOB 3JIEKTPOMArHUTHOTO U3JIyYEHHS C BEIIECTBOM (T€OpHUS CTOJKHOBEHHI), a TaKKe B 00YYSeHUN METOJIaM
TEOPETHYECKOTO OMHMCAHUS YBOIOLIH TIOJISI M3TYUSHHUS B BEIIECTBE (TEOPHs IIepeHoca).

OCHOBHEIE 3aJa9u JUCHUILIIMHBI:

- H3y‘IeHI/Ie 1 3aKpCIJICHUEC OCHOBHBIX HOHHTI/Iﬁ, 3aKOHOB U Moaeneﬁ TeOpeTH‘{eCKOﬁ (1)I/13I/IKI/I;

- [IppumeHeHne MeTO0B TeOpeTHIeCKON (GHU3NKH ISl ONMMCAHUSI MUKPOCKOITMYECKUX IPOIIECCOB B3aUMOACHCTBYS 3apsHKEHHBIX,
HEHTpaJIbHBIX YaCTHIl M KBAHTOB AJIEKTPOMArHUTHOTO M3JIy4EHHUs C BEIIECTBOM B paMKaX TEOPUHU CTOJIKHOBEHHIA;

- H3y‘IeHI/Ie OCHOBHBIX ITOHATUN U METOJO0B TECOPUHU IIEPLCHOCA.

PeSyJILTaTLI O6y‘IEHI/IH 110 JUCOUILUIMHE HAITPABJICHBI HA TOCTHXXCHUEC NHIUKATOPOB!

VYK-1.1. BeinonHseT moruck HHPOPMAIHH, ONpeesieT KPUTEPUU CUCTEMHOTO aHaJIM3a TIOCTABJICHHBIX 337134,

YK-1.2. I/ICHOJ'II;SyeT I(pI/ITI/I‘{eCKI/Iﬁ aHallu3, CUCTEMAaTU3aluI0 U 0606IJ_I€HI/I€ I/IH(i)OpMaHI/II/I JUI pCHICHUS MMOCTAaBJICHHBIX 3a1ad4.

ITK-1.1: 3HaeT ocHOBHBIC TPEOOBAHUS K TOCTHKEHHIO TEXHMYECKOTO YPOBHS U3/ICIUI M3 HAHOCTPYKTYPHUPOBAHHBIX KOMITO3HITHOHHBIX
MaTEepHAaJIOB C YUETOM OITbITa BEAYIINX OpraHU3aIMA;

[IK-1.2: YMmeeT aHaNM3UpoOBaTh UMEIOLIUECS JIMTEPATYpHBbIE TaHHBIEC 10 B3aUMOCBSI3U IUCIIEPCHOTO COCTaBa U CBOMCTB
HAHOCTPYKTYPHPOBAHHBIX MaTePHANIOB; 00eCIeUNBaTh COOIIOJeHHE TPeOOBAaHHH CTaHAAPTOB, TEXHHIECKUX YCIOBUH M HOPMATHBHOM
JIOKYMEHTAIH Ha BCEX CTAIHSIX MPOSKTUPOBAHUS H3JIENIUH U3 HAHOCTPYKTYPHUPOBAHHBIX KOMIIO3UIITHOHHBIX MaTEpPHAIOB;

ITK-1.3: Bnaneet HaBbikamu (JOPMHUPOBAHUS TEXHUUECKUX 3a/IaHUIT HA PHOOPETEHUE CHIPhS U BCIIOMOTATEILHBIX MATEPHUATIOB JUIS
MIPOU3BOJICTBA HAHOCTPYKTYPHUPOBAHHBIX KOMITIO3UIIHOHHBIX MaTEPHUAIOB.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OIIOII

Hwuxin (pazper) OITOIT: |Bl.B.IlB.O4.02

2.1 TpeOoBaHus K MpeIBaAPUTEIbLHOI MOATOTOBKE 00y4YaIOIIErocs:

MareMaTH4yecKnuil aHaIu3

Juddepennuanbuble ypaBHEHUS

duzuka

2.2 JIncuMnIuHbI U MPAKTUKH, JJIs1 KOTOPbIX 0CBOeHHE JAHHOMH THUCHUILIUHBI (MOIYJs1) HE00X0AUMO KaK NMpealiecTBYIoIIee:

IMoaroToBka k mpoLexype 3alUThl ¥ 3aIUTA BHITYCKHON KBaIH()UKAIMOHHON paboTh

3. KOMIIETEHI[AY OBYYAIOIIETOCsl, ©OPMUPYEMBIE B PE3YJILTATE OCBOEHMSI JUCLIATLTAHBI
(MOJY.JIsT)

IK-1: CnocodeH aHann3upoBaTh ONbIT BEAYIIUX OPraHu3anuii, opranu3oBbiBaTh npoBeaeHue HUP no npoexTtnpoBanuio u
pa3padoTke HAHOCTPYKTYPHPOBAHHBIX KOMIO3UIMOHHBIX MATePHAJIOB U BHEIPATH Pe3yJIbTAThI HCCIeI0BAHUI B HOBbIE
TeXHOJIOTUH

3HaTh:

I[J'Iﬂ JAOCTHXKCHUA IIK-1.1: 3aKOHBI, METOAbI U ITOAXOIbI TeOpeTH‘IeCKOfI (1)I/ISI/IKI/I IJI ONMUCaHU MUKPOCKONMMYCCKUX MPOLECCOB
B3aHMOHCﬁCTBHH 3apsHKCHHBIX, HeﬁTpaHBHBIX YacCTHI[ U KBAHTOB 3JICKTPOMAarHuTHOI'O U3JIYYE€HHSA C BEIICCTBOM (TCOpI/Iﬂ
CTOHKHOBCHI/Iﬁ), a TaKXK€ METOJbI TCOPETUYCCKOI'O OINMMCAHUA 3BOJIIOINHU IOJIA U3JTYYCHUS B BEIIECTBC (TeOpI/Iﬂ nepeHoca)

YMmern:

I[J'If[ JAOCTHXKCHUA IIK-1.2: MNPUMEHATH 3aKOHBI, METOJIbI U TOAXOAbI TEOPHUU CTOJIKHOBEHUM U TEOpHHU NIEPEHOCA

Baagertn:

Jns noctrxenus [1K-1.3: HaBbIKOM peleHuss KOHKPETHBIX (PU3HMYECKHX 3a/1a4
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YK-1: Cnoco0eH ocyLiecTBJSITh NOMCK, KpUTHYECKUI aHAJIN3 U CHHTe3 HH(POPMaLNU, IPUMEHATh CHCTeMHBbI MOAX0 1JIsl

peIICHUA MOCTABJICHHBIX 32124

3HaTh:

Jst moctrxernst YK-1.1: 3akoHBI, METOIBI ¥ IOAXOIBI TEOPUHN CTOIKHOBEHUH M TEOPUH TIepeHOCca

YMeTh:

Js noctxenus YK-1.2: ucnons3yeT KpUTHYECKUil aHaIKU3, CUCTEMATH3alUI0 U 00001eHue HH(OPMALMY I PEICHUs
IIOCTABJICHHBIX 33134

Baanern:

Jns noctmxenust YK-1.3: HaBBIKOM IoucKa HH(QOPMAIIMK JIJIsl PEIICHUS TIOCTABIICHHBIX 3a]1au

B pe3yabTaTe 0CBOCHUA AU CHHUIIIMHBI 06yqam1um”4ca HOJIZKEH

3.1|3narth:

3.11

3aKOHBI, METO/IBI M IOAXO/IBI TEOPETUIECKOH (DM3UKH IS ONMHCAHNS MUKPOCKOIIMIECKHUX MPOLIECCOB B3aUMOICHCTBHS
3apsKEHHBIX, HEUTPANIbHBIX YaCTHII M KBAHTOB JIEKTPOMArHUTHOTO H3JIYYEHHS C BEIIECTBOM (TEOpHS CTOJIKHOBEHHN),
a TaKKe METO/Ibl TEOPETUUYECKOTO OIMCAHMS ABOJIIOINH T10JI U3JIyUeHHs B BEIECTBE (TEOpHs IepeHoca)

3.2|Ymeth:

321

NPUMECHATH 3aKOHBI, METOABI U IMTOAXOAbI TCOPUN CTOJIKHOBEHUM U TCOpHUH IIEpEHOCA

3.3|Baagern:

3.3.1|HaBBIKOM pelIeHNst KOHKPETHBIX (PU3MUECKUX 3a/1a4

4. OBPBEM JJUCIIMIIJIMHBI (MOAY JI5I)

O6wasn TpyaoemMKocTb 23ET

Yacos o yueOHOMY IUIany : 72
B TOM YHCIIC :

ayIUTOpHBIC 3aHATHA . 26 9K3aMeHHI §

caMmocTosTenbHas pabora : 29,2
4acoB Ha KOHTpons : 10
KOHTaKTHas pabora: 32,8

Bunp! koHTpONIs B cemecTpax:

HUKP: 6,8
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOLYJIS)
Kon HaumenoBaHue pa3iesioB U TeM /BUj 3aHATHUSI/ Cemectp | YacoB Jlutepatypa
3aHATHS /[ Kvpc
Pa3nen 1. Teopus cToJKHOBEHUIT
11 Teopus cronkaoBenunit. Kuaemarnka cronkaoBeHunin. CeueHust 8 9 JIT.1JI1.2 JI1.3 JI1.4
B3aUMOJICUCTBHS U METOJIbl X omnpeeneHus. Kiaccudyeckas 1 KBaHTOBast JI1.5J12.1
TEOpHUs YIIPYToro U HEYIPYTroro paccesHus. MloHn3almoHHbIe TOTEpH YHEPTHH 21320335435
3apsDKEHHBIMU YacTULAMHU. M3IyueHne 3apsHKeHHbBIX YacTHIL IPH
CTOJIKHOBEHUSX M PaIMAMOHHBIX ITOTeph dHepruu. B3anmoneicTeue
9JIEKTPOMArHUTHOTO M3Jy4eHHS C BEIIECTBOM, KOTEPEHTHOE PaccesHue,
KOMIITOHOBCKOE paccesHre, (OTOdeKTprIecKoe moroneHue. /JIex/
1.2 Teopus cronkHoBeHuil. Kunemaruka cronkHoBeHHH. CeueHus 8 4 JI1.1J11.2 J11.3 JI1.4

B3aMMO/ICHCTBUSI M METOJIBI MX onpeseseHns. Kilaccuaeckast 1 KBaHTOBasI
Teopus yIPYyroro U HEYMPYroro paccesHus. MloHn3annoHHble MOTEpU YHEPTUU
3apsDKCHHBIMH YacTUaMu. M3ydeHue 3apshKeHHBIX YacTHI IPU
CTOJIKHOBCHUAX U paJUAllUOHHBIX IIOTEPb DHCPTUH. B3aHMO}ICﬁCTBHe
JNEKTPOMATHATHOTO M3JTyYEHHS C BEIIECTBOM, KOTEPEHTHOE PacCesHue,
KOMIITOHOBCKOE paccesiHue, GoTodsiekrpuueckoe nornoiueHue. /TIp/

JI1.5J12.1
013923334055
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13 Teopus cronkHoBenuil. Kunemaruka cronkaosenuil. CedeHus 8 15 |JI1.1J11.2 J11.3 J11.4
B3aMMOJAEHCTBUS U METOBI UX onpezaencHus. Kiaccudeckas n kBaHTOBast JI1.5J12.1
TEOpHUs YIIPYToro U HEYNpyroro paccesiHus. MIoHn3allMOHHbIE IOTEPH SHEPIUU 013233 54055

3apsUKCHHBIME YacTHLAMU. V3TydeHne 3apsHKeHHBIX YacTULl IPH
CTOJIKHOBCHUSIX U PaIMAIMOHHBIX MTOTEPh dHepruu. B3aumoneiicTere
ANIEKTPOMArHUTHOTO M3JYUSHHUS C BEIIECTBOM, KOTEPEHTHOE PacCesiHuUE,
KOMIITOHOBCKOE paccesiHue, poro3ekrpuyeckoe nornoineHue. /Cp/

Paznen 2. Teopusi nepenoca

2.1 Teopus nepeHoca, OCHOBHBIE IIOHATUS M XapaKTEPUCTUKH T10JI U3ITy4EHHs. 8 9 JI1.1J11.2 J11.3 JI1.4
Kunetndeckoe ypaBHEHHE U TPaHUYHBIC ycI0BUs. [IpuOImKkeHHbIE METOIbI JI1.5J12.1
peleHs KUHETUIeCKoro ypaBHeHus. [IpubmmkeHye HepepbIBHOTO 013233 54055

3ameuienus. [Tpubnmxenue Mansix yrios. P_N — npubnmkenue.
Juddysnonnoe npudmkenne. PelieHne KHHETHYECKOTO YpaBHEHHS METOI0M
Mownte-Kapio. /Jlex/

2.2 Teopus nepeHoca, OCHOBHbBIE IIOHATUS U XapaKTEPUCTHKH MOJIS U3ITyYEHHUSI. 8 4 JI1.1J11.2 J11.3 J11.4
KuneTnueckoe ypaBHEHHE U IPaHHYHbBIC YCIOBHS. [IpHOIMKEHHBIC METOIBI JIL.5J12.1
pelIeHs KUHeTUIeCKoro ypaBHeHus. [IpubmkeHne HelpepbIBHOIO 013233 54 55

3ameienus. [Ipubnmkenue maisix yriaos. P_N — npubmmxkenue.
JuddysnonHoe npubmmkeHue. Pelienne KHHETHYECKOTO YPaBHEHUSI METOIOM
Mownte-Kapo. /TIp/

2.3 Teopus mepeHoca, OCHOBHBIC MOHSTHS M XapaKTEPUCTHKH TIOJIST U3ITYUCHHUS. 8 14,2 (JI1.1 J11.2 J11.3 J11.4
Kunernueckoe ypaBHEHUE U IpaHUYHBIE YCIOBUSL. IIpUOIIKEHHBIE METO B J1.5J12.1
pelIeHns] KHHETHIeCcKoTo ypaBHeHus. [[pulmmkenne HerpepbIBHOTO 21320335435

3ameuienus. [Tpubnmxenue Maneix yriios. P_N — npubnmkenue.
Juddysnonnoe npudImkenue. PelieHne KHHETHYECKOTO YpaBHEHHS METOIOM
Mownte-Kapio. /Cp/

Pa3znen 3. Mnasi koHTaKTHas padoTa

3.1 WunuBunyanbHble KOHCYJIBTAMU, TEKYIUH KOHTpos /MTKP/ 8 6,8 [JI1.1J11.2J11.3J11.4
JI1.5J12.1
010233 54 35

6. POHJ OHEHOYHBIX CPEJICTB

6.1. IlepeyeHb BUIOB OLICHOYHBIX CPEACTB

Ort4eTsl o 3aa49aM (10 MPaAKTUIECKUM 3aHATHSIM)
Bomnpocs! k 5x3ameny

6.2. TunoBbie KOHTPOJIbHBIE 32JaHNS M MHbIE MaTepHAJIbI VISl TeKYLIeH aTTecTaluu

3anaq1/1 K IPAKTUYICCKUM 3aHATUAM

1. IToctpouts rpaduku qudhepeHIaIbHOTO MO YIITy CEYSHHs PACCesHHS 3apsDKEHHBIX YaCTUI] B KPAHUPOBAHHOM KYJIOHOBCKOM
nose. [IpoBectu ananu3s, HanucaTh OTYET.

2. PaccuutaTh ¥ MOCTPOUTD TPadHKH CEUEHHI KOT€PEHTHOTO 1 KOMIITOHOBCKOTO paccestHus. [IpoBecTH aHaIM3, HalKucaTh OTYeT.

3. Paccunrath 1 mocTpouTh rpaduKy yriioBOro pacipeiesieHus U CIEKTPaIbHOTO cOCTaBa TOPMO3HOTO U3itydeHus. [IpoBectu ananus,
HamucaTh OTYeT.

4. HaniucaTp nporpaMmy JJisi pacueTa MHTErpajioB METOIOM CITy4aiHbIX UcTbiTaHui (MeTogqoM MonTte-Kapio). Hanucats otuer.

5. Hanucatp nporpammy i1t pacdeTa TpaeKTOPUI YacTUI] B OXHOPOAHOI cpene meronoM Monte-Kapio. Hanucarp otuer.

6. Hanmucats mporpamMmy [uist aHaJIOrOBOTO BBIYHMCIICHHS XapaKTEPUCTHK IO M3JIyUEHUs 0 CIydaiHbIM TpaekTopusim. Hamucats
OTYET.

7. Hanwucatb nmporpamMmy is pelieHust KuHeTudeckoro ypasHenus B P_N npubmmkenun. Hanmcats oTuer.

6.3. TunoBbie KOHTPOJIbHbIE BONPOCHI U 3aJaHUS JJI IPOMEKYTOYHOI aTTecTaluu

Bomnpocs! k sk3ameny

1. KunemaTuka ynpyrux CTOJIKHOBEHUH (HEPeIATUBUCTCKHUM ClTydaii).
2. Kunemartuka ynpyrux CTOIKHOBEHHH (PENSITUBUCTCKUN cITydait).
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. Kunemaruka Heynpyrux CTOJIKHOBEHHH.

. CeuyeHue CTONKHOBEHHH U quddepeHnnanpHoe ceueHne paccestus [Ipeodpa3oBaHue ceueHU.
. Makpockonuueckoe CeueHUe paccesHus, yaeJlbHble IIOTEPU SHEPTUH, IPOOET.

. Kitaccnueckast Teopust ynpyroro paccesHusl.

. KBanroBas teopus ynpyroro paccesnus. Ileppoe 00pHOBcKOe IPUOIIKEHUE.

. BsanmopeiictBue 3apspkeHHBIX yacThll ¢ BenecTBoM. dopmyia Pesephopaa.

9. MoHn3aumoHHbIE TIOTEPU SHEPTUH 3apSHKEHHBIMH YaCTHLIAMHU.

10. Knaccuueckas TeopHs paiualliOHHBIX IOTEPh SHEPTUU. YTIOBOE PACHPEIEICHUE TOPMO3HOTO H3IIy4EHHUS.
11. PaccesiHue 371€KTPOMArHUTHBIX BOJIH CBOOOHBIM 3apsIIOM.

12. HekorepeHTHOE (KOMOMHAIIIOHHOE) PACCESTHUE.

13. Komnronosckoe paccesuue. PoTospdexr.

14. O6pazoBaHue NEKTPOH-TIO3UTPOHHBIX I1ap.

15. B3anmopeiicTBre HEUTPOHOB C BEIIECTBOM.

16. OcHOBHBIE NOHATUS TEOPUH IIEpeHOca. XapaKTEePUCTHKHU MOJIS U3TyUCHUS.

17. Kunernueckoe ypaBaenue bosbimana. ['paHUYHbBIC YCIOBUS.

18. Kunernueckoe ypaBHEHHE B OTHOMEPHOM ciiydae. Kunerndeckoe ypaBHEHHE JUIl paBHOBECHOI'O CIIEKTpA.
19. KuneTnueckoe ypaBHEHUE B IPHOIMKCHUH HENPEPHIBHOTO 3aMEIJICHHUS.

20. Kunernueckoe ypaBHEHHE B TIPUOIMKESHUU MaJIbIX YIJIOB.

21. YpaBuenue Konmoroposa-Uenmena.

22. VrioBoe pacnpejeneHue yactul B npudmnkenue @oxkepa-Ilnanka.

23. VriioBoe pacrpesieseHre YacTHIl, MPOIIEeIIUX MyTh I.

24. PenieHne KUHETHYECKOTO YPaBHEHHS B IPUOIMKEHUN HEIIPEPBHIBHOTO 3aMEJICHHS.

25. Pa3noxeHrne KHHETHYECKOTO YPABHEHHSI IO CHCTEME OPTOrOHAIBHBIX ()YHKIIHI.

26. P_N -npubmikenue.

27. Juddy3noHHOE PHOTHKECHHE.

28. Onykryanuu. GnyKTyaluy 4ucia CTOJIKHOBEHUH B OJJHOPOJHOM cpeie.

29. Metoxg Monte-Kapno. OcHOBHBIE IPHUHITUTIBL, TIPUMEPHI UCTIOTH30BAHMS.

30. MonenupoBaHue TPaeKTOPHH 3apsDKEHHBIX yacTull MerooM Monre-Kapiio.

31. AHasoroBoe BEIYHCIIEHHE XapaKTEPUCTUK MOJIS M3ITYYSHHUS 110 CITyYaiHBIM TPAeKTOPHSM.

03N N KW

6.4. Kputepuu oneHuBaHus

Texymmii KOHTPOJIb TEOPETHYECKUX 3HAHUM U MPAKTUYECKUX HABBIKOB IIPOU3BOAMTCS HA MPAKTHYECKHUX 3aHATUSAX B BUJIE OIIpOCa
TEOPETHYECKOI YacTH, KOHTPOJIBHBIX PaloT, a TaK)Ke B BUJIE OTYETOB 110 TEMaM MPAKTUUECKUX 3aHATUH, KOTOPBIE CAAET CTYJCHT B
TedyeHue cemectpa. OT4er noapasymMeBaeT pelieHne 3a1a4 13 MpeUIoKeHHOTo CIMCKa 3a1a4 K Kypcy U YMEHHE OOBACHHUTB X011
pemenus 1-2 3a1a4 U3 TEMBI.

OK3aMeHaIMOHHAs OLICHKA CTABUTHCS HA OCHOBAaHMU ITMCbMEHHOTO U YCTHOTO OTBETOB IO AK3aMEHAIIMOHHOMY OMIIeTy.
DK3aMEeHaIMOHHBIN OWJIET COACPIKUT JIBa TEOPETHUECKUX BOMpoca U 3a1aqy. CTyIeHThI, KOTOPBIC YCIICUTHO PEIINIA KOHTPOJIbHBIE
paboOTHl M OTYUTANUCH B TEUECHHE CEMECTPA O PEIICHHBIX 33/1a4aX 110 TeMaM MPaKTHIECKUX 3aHATHH, 0CBOOOKIAIOTCS OT PELIeHHS
3ajau.

Or1eHKa «yIOBJIETBOPHTEIBHOY» CTABUTCS, €CITU CTYICHT OPUEHTHPYETCS B OCHOBHBIX IMOHATHAX M NMPEICTABICHHSX, 3HaeT (0e3
BBIBOZIa) OCHOBHbBIC YPaBHEHHSI.

Or1eHKa «XOPOIIO» — CTYAEHT TBEPIO 3HAaeT yueOHO-IPOrpaMMHBIN MaTeprall, FpaMOTHO H 110 CYLIECTBY M3JIaraeT ero, Ho MpH 9TOM
JIOTTYCKAIOTCS HErpyOble OMIMOKY ITPH BBIBOJIEC (POPMYJT HITH OTCYTCTBHE HEKOTOPHIX SJIEMEHTOB BBIBOJA. 3a7a4a JOKHA ObITh
YaCTHYHO pelleHa, TH0O0 3aYTeHa 0 pe3ylibTaTaM paboThl B CEMECTpe.

O1eHKa «OTIUYHO» — CTYACHT JIEMOHCTPUPYET OTIMYHOE 3HAHKWE MaTepualia (JCKIMOHHBIX 3aHATHIH U TeM, BHIHOCHMBIX Ha
CaMOCTOSTETIFHOE 00YYECHHUE) OTBETHB Ha 00a BONpoca OmiieTa, BOCIPOU3BES COOTBETCTBYIOIINE MaTeMaTHIECKUE BBIKIIAAKH U
JIOTHYECKHE PAaCCyXIIeHHs. 3a7a4ya JOKHA ObITh ITOJTHOCTHIO pelleHa, 100 3a4TeHa 1o pe3ysbTaTaM padoThl B cEMECTpe.

7. YHEBHO-METO/MYECKOE 1 HTH®OPMAIIMOHHOE OBECHHEYEHUE TUCHHUIIJIMHBI (MOLY JIA)

7.1. Pexomenayemas JiuTepatypa

7.1.1. OcHoBHast TUTEpPaTypa

ABTOPBI, COCTABHTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI1.1 |Jlasmay JI. O. Kparkwuii kypc obuieii ¢puznku. MexaHuka u MonekyisipHas gusuka: [Mocksa : Hayka, OBC
MoHorpadus 1969
(https://biblioclub.ru/index.php?page=book&id=474071)
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ABTOpI)I, COCTaBUTCIIN 3armaBue I/IS,ZLaTeJ'II)CTBO, rong Pecypc

JI1.2 [Jlanmay JI. 1. KBaToBas MexaHHKa: MOHOTpadus Mockaa, 3BC
(https://biblioclub.ru/index.php?page=book&id=474072) Jlenunrpar :
I'ocymapctBeHHOE
U3/1aTeNTbCTBO
TeXHUKO-
TEOPETUIECKOU
mureparypsl, 1948

JI1.3 [Jlanpay JI. A., JIndmun (KpaTkuit kypc TeopeTudeckoi GU3MKU: KypC JTEKIHH Mocksa : Hayxka, 3BC
E. M. (https://biblioclub.ru/index.php?page=book&id=492422) 1969
JI1.4 |JTangay JI. ., JTudumun |Kpatkuit kype TeopeTHUecKor GU3UKH: KYPC JICKIHHA Mockaa : Hayxa, 9BC
E. M. (https://biblioclub.ru/index.php?page=book&id=494680) 1972
JI1.5 |CuByxun /1. B. OO0mwuit kypc ¢pusuxu: yuebHoe nocodue Mocxksa : 3BC
(https://znanium.com/catalog/document?id=303190) W3natenbckas
¢upma "duzuko-
MareMaTH4ecKas

mutepatypa" (OU
3MATIJINT), 2008

7.1.2. lonoJIHUTeIbHAS JIUTEPaTypa

ABTODEI, COCTaBUTEIHN 3ariaBue WznarensctBo, TOn| Pecypc
JI2.1 |Jlanpay JI. ., JTudmun | Teopernueckast pusuka. T. 5, 4. 1 : Craructuyeckas ¢pusuka: B 10 |Mocksa : Hayka,
E. M., [Turaerckuii JI. |ToMax : yueOHOE mocoOue 1995
I1.

7.2. Ilepeyens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKAIINOHHOH ceTd ""UHTepHeT"

31 |JlaHb [DneKTPOHHEI pecypc] : MeKTpoHHO-0nbmoTeuHas cucrema (OBC) / m3narensctso Jlane. — URL: http://e.lanbook.com/

32 |YHuBepcureTckas 6MOIMOTEeKa OHIANRH [ DNEeKTPOHHBIH pecypc] : anekTpoHHOo-0ubmmoreunas cuctema (OBC) / OO0
Hupexrmenua [abmumunr. — URL: http://biblioclub.ru/

33 [Opaiit [DnexTpoHHbIN pecypc] : anekTpoHHO-OudaroTeunas cucrema (ObC) / uzparenscrBo FOpaiit. — URL:
https://biblio-online.ru

D4 |Znanium.com [DeKTpOHHBIH pecypc] : amekTpoHHO-6rbnoTeunas cucrema (3BC) / HayuHo-u31aTenbekui eHTp
NH®PA-M. — URL: http://znanium.com/

35 |eLIBRARY.RU [Onexrponnslii pecypce] : anekrponHast Oubauoreka / Hayu. snexrpon. 6-ka. — URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepeyenb nHGPOPMAITUOHHBIX TEXHOJIOTHI

7.3.1 IlporpamMmmHoOe oGecnieyeHue

Adobe Reader

PascalABC

Python

C++ Builder Community Edition

Dev C++

LMS Moodle

Adobe Connect Acrobat

7.3.2 TIpodeccuonaiibHbIe 6a3b1 JAHHBIX U HHPOPMALIMOHHO-CIIPABOYHbIE CHCTEMBbI

1. DnexTpoHHBIH KaTanor HayuHoi oubanorexku Yenl'Y [DnexTponHslii pecypc] : 6a3a nannsix / Yenst6. roc. yu-1. — URL:
http://library.csu.ru/ru/ - Yensibunck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHaitst
American Physical Society : caiit. — URL: http://journals.aps.org/about — £I3. anri1. — Pesxxum qoCTyma: TONBKO U3 CETH YHUBEPCHUTETA. —
TekcT : 2NeKTPOHHBIN.

3. Web of Science : mynsTuaucunmMHapHas pedepatiBHas 6a3a naHHbIX / Kommanus Thomson Reuters. — Pexxum goctyma: asst
3apeructpup. nonb3opareneit Yenl'V. — TeKCT : 3NEKTPOHHBIN.
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4. Scopus : peeparuBHas 6a3a nanubix / Elsevier BV. — URL: http://www.scopus.com/ — £I3. aurit. — Pesxum focryna: st
3apeructpup. nonp3opareneit Yenl'Y. — TekcT : 37eKTpOHHBIH.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — £I3. auri. — Pesxxum goctyma: 1ist 3apeructpup. nons3osareneit Yenl'Y. —
TekcT : 37MeKTPOHHBIH.

8. MATEPUAJ/IbHO-TEXHUYECKOE OBECIHHEYEHHME JUCITUIIJIMHBI (MO JI51)

IIJ'I?{ peanusanuu JUCHUITIINHBI UCIIOJIb3YIOTCS y‘le6HI>Ie AyJUTOPUU IJIs1 NPOBEACHUA 3aHATHH JICKIIUOHHOT'O TUIIa, CCMUHApCKOI'o
THUIIA, TPYNIIOBBIX U UHAWBUAYAJIbHBIX KOHCyHLTaL{Hﬁ, TCKYIIECTO KOHTPOJIA U HpOMe)KyTO‘-IHOﬁ aTTCCTAllMM, a TaAKXKC ITIOMCIICHUA 1JIA
CaMOCTOSITESIILHOU pa60TI>I.

VuebHbIE ayTUTOPUH YKOMILIEKTOBAHbI CIICIIHATH3HPOBAHHON MEOEIbI0 M TEXHIIECKHMH CPEICTBAMHU 00YUEHHS - My TbTHMEIUIHHBIM
00opynoBaHueM (3KpaH, HOYTOYK, IPOEKTOP, KOJIOHKN).

Jlnst mpoBeieHns 3aHATHH JISKIIMOHHOTO THITIA MIPEJIaraloTcst HA0OPhl JEMOHCTPAIHOHHOTO 000pyI0BaHUs U y4eOHO- HATJISHBIX
mocoOuit (MyIbTUMETUIHBIC IPE3CHTALIUH).

Hcnonesyrotest ayauropust Ne205 - yuranbhbiii 3a5 Ne3 (yueOHbIi kopye Nel) u aynutopus Ne206 - 35eKTpOHHBIN YHUTATIBHBIN 34T
(crienanu3upoBaHHbIi MenuaneHTp) (yueOHbIi kopiyc Nel) i caMmocTosTenbHON paboThl CTY/IEHTa, OCHALIICHHBIE IEPCOHAIbHBIMU
KOMITBIOTEpaMH, MyJIbTUMEANHHON anmaparypoil. B aymuropusx odecredeH TOCTYII K pa3IudHON CpaBOYHOHN JIHTEpaType,
SHIMKJIIONEAUAM, OHOIMOrpa)u4ecKuM 1 TIOJTHOTEKCTOBBIM 0a3aM JaHHBIX, HHPOPMAIIMOHHBIM pecypcaM «HTepHET.

9. METOAUYECKHUE YKA3ZAHUA JJIA OBYYAIOIIIAXCA 11O OCBOEHUIO JUCHUIIVIMHBI (MO JIS)

OcBoeHue cofepxanus ydeOHOM AUCIUIINHEL «B3auMOoIeHCTBYE H3ITYUSHHUS ¢ BELIECTBOM» OCYIIECTBIIETCS Ha JTEKIMX,
MPAKTHIECKUX 3aHATHAX U B TIPOLIECCE CAMOCTOSATEIbHON yueOHO NesTeNbHOCTH CTYICHTOB.

JlexMOHHBIE 3aHATHS 00€CIEeUUBAIOT TEOPETUUECKOE U3yUeHHEe TUCIUIIIUHBL. OCHOBHBIMU METOJaMU 00y4EHHS SBIISIOTCS
HH()OPMAIOHHO-00BCHUTEIBHBIN U MTPoOIeMHbIA. Ha NeKuusax u3inaraeTcss OCHOBHOE CO/IepKaHUE TEM IIPOTPAMMBIL, TIPOBOIHTCS
aHaJIu3 OCHOBHBIX MOHATHH U pacCMaTpUBAIOTCS TIPUMEPBI.

JIeKIMOHHBII MaTepHa SBISETCS BXKHBIM, HO HE €IMHCTBEHHBIM JUISl YCBOSHUS y4eOHOM AuCIMIUTMHEL Ero o0s3arensHO
H€06XOILI/IMO JOTIOJIHUTh MaTCpruajioM OCHOBHOM 1 [lOHOJ'IHI/ITC.]'I])HOf/i JIMTCPATyphl 110 TEME.

[IpakTruyeckue 3aHATHS CIIYKaT JUIA 3aKPEIJICHUS] TEOPETHYECKUX OCHOB, M3J1araeMbIX B JeKIMAX. Ha mpakTuueckux 3aHATHAX
o0yJaeMble OB/IaA€Bal0T OCHOBHBIMU METOJIaMU U IPHUEMaMH pelleHus 3a1ad. [ npoBeJeHNs! TEKYIEro H IPOMEKYTOUHOIO
KOHTPOJISI TPOBOJUTHCS KOHTPOJIbHAS paboTa U 3aIMTHI 33/1a4 M0 KaXKJI0W TeMe MPaKTHYECKUX 3aHATHH. 3amuTa 3aa4d TO TeMe
M0JIpa3yMeBaeT pelIeHHe 3a/1a4 U3 TPEJI0KESHHOT0 CIIUCKA 33/1a4 U YMEHUE 00BSCHUTH X0/ perieHus 1-2 3anad u3 remsl. Cucrema
KOHTPOJILHBIX MEPONPHUSTHI JOJDKHA 00ecrieynBaTh 00bEKTHBHYIO OLICHKY 3HAHWH M HaBBIKOB CTYIEHTOB, CIOCOOCTBOBATh
HOBBIIEHUIO 3()(HEKTUBHOCTU BCEX BUJOB YUEOHBIX 3aHATHMH, BKIIOUasi U CAMOCTOSTEIBHYIO PaboTy.

Ba)kHBIM MOMEHTOM TIPH U3YYSHUH JTFOO0H TUCIUIUIMHEI SIBISIETCS OpraHu3alysl caMoCTosATeNbHON paboTsl. [Ipu ocBoeHNH
Marepuala He ClIelyeT CTPEMUTHCS K MEXaHUUECKOMY 3allOMUHAHMIO IPUBEAECHHBIX ONpeeIeH!H, GOpMyIHPOBOK U MOJ0XKEHUH,
ecn TpeboBaHMs K BaMm mpsiMo He yka3bpIBaloT Ha 3T0. BriostHe 3 hekTrBHOI MOXKET OKa3aThCst OMBITKA TOHATH CYTh SIBICHHUS,
BBIPa0OTATh CBOE OTHOLIEHHUE K HEMY, OIUPAsiCh HAa MaTepHall, COJlep KaIluiics B peKOMEHJOBaHHO! uTeparype. Takxke
PEKOMEH/1yeTCsl paBHOMEPHO PacpeeNsiTh HaArpy3Ky CaMOCTOSTEIbHOTO 00y4eHNs B TEUEHUE CEMECTpa.

B crydae mpuMeHeHus Mpu 00yYeHUH AUCIUTUTUHBL DJIEKTPOHHOTO 00YUYEeHUs, IUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOJIOTH i
oOuieHue 00yJaromuXcs ¥ MPernojaBaTeis OCYIECTBIISCTCS B PEXKUME PeaIbHOr0 BpeMeHH (OHIaiH-JIeKIH (BeOUHApPBI), YaThI,
BHJIE0-KOH(EPEHIINH 1 JIP.) WK OTIOKEHHOTO BpEMEHH (CHCTeMa TUcTaHiorHoro ooydenus Moodle, MS Office365, dopymsr,
JICKTPOHHAS 110YTa U JP.).

ITpu 0Oy4enuu Ui ¢ OrpaHUIEHHBIMU BO3MOKHOCTSIMH 3I0POBbSI DJIEKTPOHHOE 00yUeHHUE, TUCTAaHIIMOHHEIE 00pa30BaTeIbHbIE
TEXHOJIOTHH IIPeJyCMaTPUBAIOT BO3MOXKHOCTb IIpHeMa-nepeaul HH(HOpMaly B JOCTYIHBIX A1 HUX (hopMax.

Peanuzanyst AMCUUIUIMHEI C IPUMEHEHUEM 3JIEKTPOHHOTO 00yUYeHUs, AUCTaHIIMOHHBIX 00pa3oBaTeIbHBIX TeXHOIOTHil (nanee — D0,
J1OT) ocymecTiseTcs Ha ocHOBaHUH «I10I0KEeHNUS 0 peanu3anuy OCHOBHBIX U IOTIOJHUTEIBHBIX 00pa30BaTeNbHBIX IPOrPaMM ¢
IPUMEHEHUEM 3JIEKTPOHHOI0 00y4eHHs U AUCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOIUH B (helepanbHOM roCyAapCTBEHHOM
OI0/PKETHOM 00pa30BaTEILHOM YUPEKICHUH BHICIIET0 00pa3oBaHus «HesIOMHCKHUM ToCyJapCTBEHHBIH YHUBEPCUTETY, «I1osoKeHuUs
0 TOpsIKE 3a4eTa 00YHaIOIIMHUCS 110 OCHOBHBIM NTPO(ECCHOHAIBHBIM 00pa30BaTENbHEIM IIPOTPaMMaM BBICIIIET0 00pa30BaHUs B
OI'BOY BO «Uenl V» pe3ynbTaToB OCBOCHHUS B OpPTraHU3aIUAX, OCYIIECTBISIOMINX 00pa30BaTeIbHYIO IESTEIBbHOCTD, Y4EOHBIX
IIPEAMETOB, KypCOB, TUCLHUIIINH (MOAYJIEH), IPAKTUK, JOIOIHUTEIbHBIX 00pPa30BaTENbHbIX IPOrpaMM» HOCPEACTBOM AIEKTPOHHON
nndopmarronHo-o6paszoBarensHoi cpeast PI'BOY BO «Uenl V». B nckimounTenbHbIx ciaydasx (Gopc-Maxkop U T.11.) IpU
peanuzanuu oOpazoBaTenbHOU AesrenpbHocTU ¢ npuMeHeHreM D0, IOT MoryT IpuMeHATh KOMIIOHEHTBI, HE BXOJSIIUE B IEPEUCHb
AJIEKTPOHHOM HHPOPMAIMOHHO- 00pa30BaTEIILHON CPEIIBI.
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10. CHEIIMAJIBHBIE YCJIOBUA OCBOEHUA JUCHUIIIMHBI OBYYAIONIUMUCA C UHBAJIMJHOCTBIO U
OI'PAHUYEHHBIMHA BO3MOXHOCTSIMHU 310POBbA

OcBoeHMEe AUCUMITIMHBI UHBATHIAMH H JIMI[AMH C OTPaHHYCHHBIMHA BO3MOXKHOCTSIMH 3I0POBBSI OCYIIECTBISIETCS C MCIIOJIb30BAHUEM
CHEIHATBHBIX TEXHUYECKHX CPEICTB W HH(POPMAIMOHHBIX TEXHOJOTHUH, MpPEIOCTaBIsIeMbIX PeCypCHBIM y4eOHO-METOANIECCKHM
LEHTPOM 10 OOYYEHHIO HMHBAIMIOB M JIMII C OIPAaHMYCHHBIMH BO3MOXXHOCTSMH 310poBbsi Yenl'VY mo 3ampocy oOyuarormerocs
(MOOHJIBHBIC CIICIHANBHBIC TEXHHYCCKUE CPEACTBA JUIS JIMI C HAPYIICHUSMH 3pPCHUS M C HAPYIICHHEM CIIyXa, aCCHUCTHUBHBIC
HHPOPMAITUOHHBIE TEXHOJIOTHH).

IMpu HE0OXOAUMOCTH Ul OOYYAIOIIMXCS C HApYHICHHSAMH 3pEHHS Ha pabodyMX MecTaxX JJisl MPOBENCHUS MPAKTUYCCKHX HIIH
1a00paTOPHBIX 3aHATHH YCTAHABIMBACTCS CIEIHMAIBHOE MPOrpaMMHOE obecrieueHue (IporpamMMa peueBOW HABUTAIMH, PEUCBBIC
CHHTE3aTOPbI, KPAHHbIC JTYTIBI).

B yueGnble ayauTopuu obecrieunBaeTcs OSCIPENSTCTBEHHBIH TOCTYN Al O0YYaroNUMXCsl ¢ WHBAIUIHOCTBIO U C OTPAaHUYCHHBIMH
BO3MOXKHOCTSIMH 3[I0POBbs. B Kak10# ayauTOpuu, rie 00y4atoTCcsi MHBAJIHIBI U JUIA ¢ OTPAaHUYCHHBIMU BO3MOYKHOCTSIMH 3/I0POBBSI,
MPeIyCMaTPUBACTCSI COOTBETCTBYIOIICE KOJTMUYECTBO MECT ISl O0YYAFOIIUXCS C YISTOM HAPYIICHUH MX 3I0POBbSL.

JI1st OCBOCHMS AUCIMILTHHBI MHBAJIMIAM U JIUI[AM C OTPAHUYCHHBIME BO3MO)KHOCTSIMHE 3I0POBbSI TIPEIOCTABIIACTCS JOCTYIT K TEYATHBIM
HCTOYHUKAM, UMEIOIMUMCS B HaydyHoU Oubimotexe YenlV, ¢ MOMOIMIBIO CIENMATBHBIX TEXHHYECKAX CPEICTB; JOCTYI C TIOMOIIBIO
CHEIHATBbHBIX TEXHHYSCKUX M MPOTPAMMHBIX CPEICTB K IJIEKTPOHHBIM HMCTOYHHKAM, MPEICTABICHHBIM B (DOpME 3JIEKTPOHHOTO
JokyMeHTa B (poHme HayuHo# 6ubaroTekn Yenl'Y Mtk 371eKTpOHHO-OUOITHOTEUHBIX CHCTEMAX.

VY4eOHO-MeToMYecKre MaTepHalibl il 00yJarolIUXCsl U3 YKCIa WHBAIUIOB U JIUI C OTPAHHUYCHHBIMUA BO3MOXHOCTSMH 37J0POBbS
MPEIOCTABISIIOTCS B OpMax, alaliTHPOBAHHBIX K OTPAHUYSHHUSM UX 3I0POBbSI H OCOOCHHOCTSIM BOCTIPHUATHS HHPOPMAIIHH.

JIy1s MHBAJIMJIOB U JIMI] C OTPaHHYCHHBIMUA BO3MOYKHOCTSAMHE 3JI0POBbSI OCBOCHHE TUCIUTUINHBI MOXKET ObITh YaCTHYHO MU TIOJTHOCTBIO
OCYILIECTBIICHO C UCIIOJIb30BAHUEM JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTHI.

Ilpu mpoBeAeHUHM NPOMEKYTOUHOW AaTTECTAllMM M0 TUCHUIUIMHE OOYYAIOUIMMCA C HWHBAJIUJAHOCTBIO W C OrpaHHYCHHBIMH
BO3MOXKHOCTSIMH 3JI0OPOBBsSI 00ECIEUMBACTCSI MO HX 3asABJICHUIO MPENOCTAaBICHHE B JOCTYMHOW (GopMe B 3aBHCHMOCTH OT HX
WH/IMBUIYAIBHBIX OCOOCHHOCTEH HWHCTPYKIMH O TOPSAKE MPOBEACHUS MPOMEXYTOYHOW aTTecTallud, OICHOYHBIX CPEICTB H
BO3MOKHOCTH OTBETOB Ha 3ajaHus (MMCbMEHHO Ha OyMare, HabOp OTBETOB Ha KOMITbIOTEpE, MUCbMeHHO mipudToM Bpaiims, ¢
HCTIOJIb30BaHUEM YCIIYT aCCUCTEHTA, YCTHO).

ITpu npoBefeHUH MPOLIEAYPHI OLICHUBAHUS PE3YJIbTATOB 00YUCHHSI WHBAIHUIOB U JIUI] C OTPAHUYECHHBIMU BO3MOXHOCTSIMU 3IOPOBBSI
MpelyCMaTpUBACTCsI UCTIOIb30BaHuE MpeocTaBlieHHBIX Uesnl Y i cOOCTBEHHBIX TEXHHUECKHX CPEICTB, HEOOXOIUMBIX UM B CBSI3H C
nux I/IHIlI/IBl/IIlyaJ'H)HI)IMI/I OCO6€HHOCT${MI/I. HpI/I HCOGXO}II/IMOCTI/I HHBaJILJaM U JIHULaM C OFpaHI/l‘{eHHbIMI/I BO3MOXHOCTAMHU SHOpOBbH
MIPEOCTABISCTCS TOTMOJHUTEIBHOE BpeMs JIUIsl TOJrOTOBKH OTBETA HA 3a/IaHWsl, TPOLEAYpa OLCHUBAHUS PE3yJIbTATOB O0YUCHHS MO
JUCHUIINIMHE MOXET HpOBO,Z[I/IT])Cﬂ B HCCKOJIBKO 3TaIllOB.

© ®I'BOY BO «Henl'V»



22.03.01 MartepuaJioBeicHHe M TEXHOJIOTHU MATEPUAJIOB, HANIPABJIEHHOCTH (IPo¢uJib)
«@PU3UKO-XHUMUH NPOLECCOB U MaTepuaJioB», PII/I no aucuuninune «B3aumoneiicreue U3Iy4eHus ¢
BellecTBOM», 2025 rox HaGopa, ouHast (popma 00yueHHs

ITpopekTop o yueOHOH paboTte yTBepxkaeHo 24.02.25 A.A. CanamaToB

Y4eHbsIM COBETOM (hPU3NIECKOTO aKyabTeTa

ITporoxon 3aceganust Ne 05 ot 06.02.2025

[Ipencenarens YdeHoro coBera

(husuueckoro paxkynpTeTa COIIaCOBaHO M.A. 3arpeoun

3acenanuem kadgeapnl o0LIeli U TeopeTHYecKoi (PUINKH

ITporoxon 3aceganus Ne 04 ot 30.01.2025

3aBenyromui kapenpoi COITIaCOBaHO A. E. Maiiep

ABTOD (COCTaBUTEIIH) A.IL. Snosen

CTpykTypa padoueii mporpaMMbl co00TBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1



