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Pabouas nporpamma quctuiuinHel "@u3nka" Mo HapaBIeHHIO ITOATOTOBKH (crenuanbHocTh) "Hanonmxkenepns"

HarpaBiieHHOCTH (npodrutio) Hanotexnonorun B Marepuanosenennn ®I'bOY BO «Uenl'Y» ctp. 3

1. HEJIX OCBOEHUMA TUCHUTIINHBI

Lenbro ocBoeHHs AUCUUILTHHEL «Dr3nkay sBisieTcss GOPMUPOBAHHE Y CTYACHTOB €CTECTBEHHOHAYYHOT'O MUPOBO33PEHHS U
nproOpeTeHre CTyIeHTaMH 3HaHUH 00 OCHOBHBIX (DyH/IaMEHTAJIbHBIX 3aKOHAX (PU3HKH.

OCHOBHBIE 3a/1a4 TUCIMIUIMHBL: U3y4SHUE CTYICHTaMi OCHOBHBIX NOHSATHI U 3aKOHOB (PU3UKH; 3HAKOMCTBO C OCHOBHBIMHU
METOJaMH HCCIIEeOBAHUS, UCIIOIb3YEMBIMH B (DM3HKE; N3YUSHUE MIPWIOKESHUH QU3NIECKIX 3aKOHOB B IPO(ECCHOHATIBHBIX 33/1aUaX.

Pe3yHBTaTLI 06yqu1/I;1 10 JTUCOUILTMHE HAIIPABJICHBI HA JOCTHKCHUEC NHAUKATOPOB!:

OIIK-1.1 - HCIIOJIB3YCT MaTeMaTUYSCKUI armapar AJisd OIMMCaHusl, aHalIn3a, TCOPETUICCKOTO0 U SKCIIEPUMEHTAJIBHOI'O UCCIICAOBAHUA
1 MOICIINPOBAHUA (I)I/BI/I‘IECKI/IX U XUMHUYCCKHUX CUCTEM, SIBJICHUH 1 IIPONECCOB

OIIK-1.2 - ucrionib3yet GpuU3NUECKHE 3aKOHBI M IPUHIIUIIBI B CBOEH MPOGECCHOHANBLHON ICATEIBHOCTH

OIIK-1.3 - ucrosib3yet OCHOBHBIC 3KCIIEPUMEHTAIBHBIC METO/IbI OTIPEIeNICHHUS (PU3NKO-XMMUYECKAX CBOWCTB MaTEpHAIIOB U
W3JIENUN U3 HUX

OIIK-3.1 - CocTaBisieT OTYETHI IO y‘Ie6HO-I/ICCJ'Ie,£[0BaTeJ'ILCKOI71 ACATCIIBHOCTH, BKJIIOYas aHAJIN3 SKCIICPUMCHTAJIBHBIX PE3YJIbTATOB,
COITIOCTABJICHHUA UX C U3BCCTHBIMH aHAJIOraMH

OIIK-3.2 - ®opMupyeT 1eMOHCTPAIMOHHBIN MaTepHall U MPEACTABISIET PE3yIIbTAThI CBOEH MCCIIeIOBATEIHCKON NesITeNFHOCTH Ha
HaYYHBIX KOH(EPEHIHAX, BO BPEMs IPOMEKYTOUYHBIX U UTOTOBBIX aTTECTALUH.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

Huxn (pazgen) OIIOIT: 51.0.04.01

2.1 TpeGoBaHus K NpeJBapUTeIbHOI NOATOTOBKE 00y4aloLIerocs:

He npenycmotpeno.

2.2 IucUMIUIMHBI U PAKTHKH, VISl KOTOPBIX 0CBOEHHE TAHHOMH AU CHUILIMHBI (MOIYJIs1) HEOOX0IMMO KaK MpeIuIecTBYoIee:

duznyeckas XUMHs

OneKTpoHHKa

3. KOMIIETEHL[Y OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIATITAHBI
(MOZYJIST)

OIIK-1: Cnioco0eH pemiaTh 3212494 NPogeccHOHAILHOM 1eATeJbHOCTH HA OCHOBE IPHMMEHEHHS eCTeCTBEeHHOHAYYHBIX H
001IeHHKeHePHBIX 3HAHMIA, METOI0B MATEMAaTHYECKOT0 aHAJIN3a U MO/IeJTHPOBAHMSI

3HaTh:

Jns noctmwkenus OITK-1.1: 6a30Bble TeOpeTHUECKHE 3HAHUSA 10 (PU3UKE; CMBICT OCHOBHBIX TEPMUHOB U MOHATUH (U3UKH; METOIBI
U CIIOCOOBI TIOYUCHHUS M OCBOCHUS MaTepHaia 1o (pu3uKe; o GU3MIecKux IMpoIeccax, IPOUCXOIAIINX B OKPYXKAIOIEM MUpE 1, B
9acTHOCTH, 0 (DH3MYECKUX MTPOLECCAX, COMPOBOXKIAIONINX TPOPECCHOHANBHYIO AEATENBHOCTh; OCHOBHBIE PaBUIIa 0(OPMIIEHHS
MaTepHaoB U Pe3yIbTaToB Ja0OPaTOPHBIX HCCIICNOBAHUM; IpaBIiIa 0(popMIeHHs TabIIHIl, CXeM, PUCYHKOB H UepPTEXeH B HAyIHBIX
OTYeTax; IpaBUia U CIOCOOB! BHIYUCICHUS OIPELIHOCTEN OMYUEHHBIX JaHHBIX

YMeTh:

Jns noctmxernust OITK-1.2: momp30BaThCst TEOPETHICCKUMH 3HAHMS U IIPAKTHYECKAMH HaBBIKAMH, TIOyICHHBIMHU B paMKax
U3y4eHHs Kypca oommell Gu3uKy; IpOrHO3UPOBATh MOCIEACTBUS (PU3NUECKUX IIPOLIECCOB MIPOUCXOSIINX B IPOGECCHOHANBHOM
JeATENFHOCTH; aHATH3NPOBATH OJTyICHHBIE 3KCIIEPUMEHTAIbHBIC TaHHEBIC

Baaners:

Just noctmxernst OITK-1.3: 6a30BbIMH TEOPETUUSCKUMH 3HAHUSIMU M HaBBIKaMH JIAOOPATOPHBIX UCCIICIOBAHUI B 00JIaCTH (PU3HKU

OIIK-3: Cnoco0eH NpoBOAUTHL H3MepeHHs1 U HA0JII0/1eHN s, 00padaTbIBATh M NMPEICTABIATH IKCIEePUMEHTATbHbIE JaHHbIE

3HaTh:

ﬂﬂﬂ JOCTHXKCHUSA OIIK-3.1: ocobeHHOCTH Oopranmu3anuv €CTCCTBCHHOHAYYHBIX I/ICCJIC,HOB&HI/IIZ

YMeThb:

Jns noctmwkenns OITK-3.1: addexTuBHO OpraHn3oBaTh paboTy MO U3YUSHHIO ONPEIeICHUH U 3aKOHOB €CTECTBEHHBIX HayK

Baanern:

Jusa noctmxkenus OIIK-3.1, OIIK-3.2: HaBbIkaMu caMOCTOATENILHON paboThI ¢ y4eOHOH M HAYYHOU JIUTepaTypoit

B pe3yabTaTe 0cBOEHUSI AMCHUTLITAHBI 00y YAIOIIHIICH T0KEH
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Pabouas nporpamma qucnmruiesl "@u3nka" M0 HAPaBIEHUIO TOATOTOBKH (crenuanbHocTh) "Hanonmkenepus"

cTp. 4
HarpaBiieHHOCTH (npodrutio) Hanotexnonorun B Marepuanosenennn ®I'bOY BO «Uenl'Y» p
3.1|3naTb:
3.1.1|ocoOeHHOCTH OpraHU3allMK €CTECTBCHHOHAYYHBIX HCCIICJOBaHUIT, 0a30BbIe TEOPETUUCCKUE 3HAHUS 10 (U3HUKE;
CMBICJI OCHOBHBIX TEPMUHOB H IMOHATUH (PU3NKH; METOJIBI 1 CHOCOOBI TIOJTYYEHHsI U OCBOCHHSI MaTepHaia 1o (QU3MKeE;
0 (HM3UYECKUX MPOIIeccax, MPOUCXOMAIINX B OKPYKAIOIIEM MUPE U, B YACTHOCTH, O HU3MUECKUX MPOILIECCax,
COIIPOBOXKAAIOUIMX MPOPECCHOHANBHYIO AEATEILHOCTh; OCHOBHBIE ITPaBUiIa 0(pOpMIIEHHUS MaTepHaJIOB U PE3yIbTaTOB
7a00paTOPHBIX HCCIeI0BAaHNH; TpaBuia oGopmiIeHus TabluIl, CXeM, PUCYHKOB M YePTE)KEH B HAYUHBIX OTUETAX;
MpaBuJia ¥ COCOOB! BBIYMCIICHUS MTOTPELIHOCTEH MMOyYSHHBIX JAHHBIX; O Pa3MEPHOCTIX (PU3UUECKUX BETUUYNH
3.2|YmeTtn:
3.2.1|3(hdexTHBHO OpraHu30BaTh paboOTy MO H3YUCHHIO ONPEICICHUIN 1 3aKOHOB €CTECTBEHHBIX HAYK; MOJIb30BaThCS
TEOPETUYECKUMH 3HAaHUS U MPAKTHYECKUMHU HaBbIKAMH, TIOJIyY€HHBIMH B paMKaxX U3y4eHHUs Kypca oOuien pusuky;
MPOTHO3UPOBATH IOCTEACTBHS HH3HMIECKUX MPOLECCOB MPOUCXOIAIINX B IPOHECCHOHATBHON IESITEIbHOCTH;
aHAJIM3UPOBATH ITOJIyYEHHBIE HKCIIEPUMEHTAJIbHbIE JaHHBIC; TPAMOTHO, MOCJIE0BATENIHLHO U JIOTHYHO OPOPMHUTH
pe3ysbTaThl paboThI
3.3|Baanern:
3.3.1|HaBbIKAMH CAMOCTOSTEILHON pabOThI ¢ yueOHOW M HAYYHOU JTUTEPaTypOii; 6a30BBIMH TEOPETHUECKHUMU 3HAHUSAMH H
HaBbIKaMH J1a00paTOPHBIX UCCIIENOBaHUH B 001aCTH (HYU3MKHU; IIOHATUIHHBIM armnapaToM (pU3KMKH; HABBIKOM
TPaMOTHOTO MPEACTABICHHS PE3yIbTATOB UCCIECIOBAHNIA U HABBIKOM O(OPMIICHHS OTYETOB TI0 JTa00PATOPHBIM
paboTtam
4. OFBEM JUCIIMIIVIMHBI (MOAYJIS)
O6Lwas TpyaoemMKocTb 12 3ET
YacoB 1o yueOHOMY Tutany : 432 Bunbl KOHTpOIsT B ceMecTpax:
B TOM YHCIIC :
ayJqUTOpHbIE 3aHATHs : 324 JK3aMeHsl 1, 2, 3
caMmocTosiTeNbHas padota : 54
4acoB Ha KOHTpOIb : 54
5. CTPYKTYPA U COAEP KAHUE JUCIMIIIIMHBI (MOOYJIS)
Kon HaumeHnoBaHue pa3iesioB U TeM /BUA 3aHATHUSI/ Cemectp | YUacoB Jlutepatypa
3aHATHS /[ Kvpc
Paznen 1. ®usnyeckue 0CHOBBLI MeXaHHKH. MoJiekynsipHas QU3NKa 1
TepMOAMHAMHUKA
1.1 TIpenmer ¢pusuku. MexaHuka u ee CTpykTypa. Mojenu B mexanuke. Crucrema 1 18 JIT.1 JI1.3 JI1.4J12.3
orcuera. TpaekTopus, [UIMHA ITyTH, BEKTOp nepemerieHus. CKOpocTb. JI2.5 J12.10
VYckopenune. Kuaemarnka BpamarenbHOTO ABIKeHUS. [1epBhIii 3aKoH JI2.12J13.2 JI3.5
Hrerotona. Cuna. Mexannueckue cucreMsl. Macca. Mnynbsc. Bropoii 3akon JI3.7J13.12
Hrrotona. [IpuHnmn  He3aBHCHMOCTH eicTBHS cril. TpeTuit 3aK0H D132 33 34 35 236
HeloToHa. 3aK0H COXpaHEHUs UMITyJIbca. 3aKOH JBIDXKEHHUS LIEHTPA Macc. 27

Cuitel B Mexanuke. Pabora, sHeprus, MomHocTh. KuneTnueckas u
MOTEHLMAJIbHAs YHEPTHUS MEXaHUYECKON CUCTEMBL. 3aKOH COXPaHEHHUs
sHepruu. Coynapenus. [loreniuansaoe nosne cui. Ilone cun tarorenus.
Kocmuueckue ckopoct. MomeHT unepuun. Kunernueckas sHeprus
BpauieHus. MomeHT cuiibl. OCHOBHOE ypaBHEHUE TUHAMUKHU BpPaIlaTebHOTO
JIBUJKEHUsI TBEPJOTO Tena. MOMEHT UMIIYJbCa U 3aKOH €r0 COXpaHEHUsl.
ComnocTaBieHne OCHOBHBIX BEJIMYMH M COOTHOIIEHHUH /IJIsl TOCTYNATEIbHOTO U
BpallaTeIbHOro ABIXeHus Tena. IIpeobpazosanus [amunes. [loctymnaTsl
Ounmreiina. [Ipeodpazosanus Jlopeniia. OCHOBHBIE COOTHOIICHHUS
PENSATUBUCTCKON TUHAMUKH. /JIex/
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Pabouast mporpamma qucnumuiiHsl "@u3nka" M0 HaNpaBIEHHUIO TOATOTOBKH (crenuanbHocTH) "Hanonmkenepus"

HarpaBiieHHOCTH (npo¢mmo) Hanotexnonorun B marepuanosenennu @I'bOY BO «Uenl'V» CTp- 5
1.2 CrarucTHdecknii ¥ TePMOINHAMHYECKAN METOIBI UCCIEAOBAHUSI. 1 18 JIT.1 JI1.3 JI1.4
TepmoauHamuyeckas cucrema. TemmnepaTypa. Mozens uaeanbHOro rasa, JI1.5J12.3 J12.7
OCHOBHBI€ 3aKOHBI HJEAIHOTO Ta3a. Y paBHEHHE COCTOSHUS HI€aIbHOTO Ta3a. JI2.10J13.1 J13.2
OcHnosHoe ypaBHeHHe MKT uneanbHoro raza. CpenHss KBajpaTudHast J13.11J13.14
CKOPOCTB MOJIEKYJI HEAIBHOTO raza. 3akoH MakcBelia o pacipeieleHun 213233 3425 36
MOJIEKYJI UACATBHOTO ra3a Mo CKOpocTsM. CKOPOCTH XapaKTepU3YIOIIHe 27
COCTOSIHUE UJleallbHOTO ra3a. bapomerpudeckas ¢hopmyna. Pacnpenenenue
Bonbumana. CpeiHss AiiHa CBOOOIHOTO Mpodera MoJiekyi. SIBjieHue
neperoca. TemnonposonHocts. Auddysus. BHyrpenHee Tpenue (BI3KOCTb).
Buyrpennss sHeprust TepMoIuHAMHYECKOH cucTeMbl. Yncio creneHei
cB000bl. 3aKoH bombliMaHa 0 paBHOMEPHOM PACIPEEICHUN SHEPIUH IO
cTeneHsM cBoOobl. [lepBoe Havano TepmonuHaMuKy. Pabora rasa mpu ero
pacmupenun. TemnoeMkocTs. MonspHas TENIOEMKOCTb IPU IOCTOSHHOM
o0bemMe. MoJspHas TEIII0eMKOCTh ITPY IIOCTOSTHHOM JIaBJICHUH. Y paBHEHNE
Maiiepa. M3onpoueccsl. Anuabarudeckuil npouecc. Pabora rasa B
anguabatuueckoM mporecce. [lonutponudeckue npoueccol. Kpyrosoi
npouecc (uxi). KITI kpyrosoro npouecca. O6paTumblii 1 HeOOpaTUMBIH
nporueccsl. JHTponus. 3menenue suTponuu. CTaTUCTHIECKOE TOJIKOBAHNE
sHTponuH. [Iporeccsl Bo3pactaHus SHTponuu. Bropoe Hayano
TEPMOJMHAMUKH. TpeThe Hauaio TepMOANHAMUKY. TerIoBble ABUTaTeIn U
xonoauinbHbele MamuHbL. Teopema Kapno. Luxn Kapno. Ypasuene Ban-nep-
Baansca. M3otepwmel peanpHBIX Ta30B. BHyTpeHHsIs 2HEPTHS pealbHOTO ra3a.
XKunxoctu u ux onucanue. IToBepxHocTHOE HaTsHkeHUE. CMauuBaHUeE.
Kpucranmmaeckue u amopdHble TBepAbIe Tena. THIBI KPHCTAILIOB.
TeroeMKOCTb TBEpbIX TeNl. I3MeHeHHe arperaTHbIx cocTossHuM. da3oBble
nepexosel. J{marpamma cocrostaus. YpaBaenue Kianetipona-Knaysmyca.
AHanus auarpaMmsl cocTosiHusl. /JIex/
1.3 Permenue 3amau o MexaHuke MarepuanbHOi Touku /TIp/ 1 12 [JI1.1J11.3 JI1.4J12.3
J12.5J12.10
JI2.12J13.2 JI3.5
JI3.7 J13.12
0109233 34 35 26
97
1.4  [Pemenue 3aga4 mo MexaHuke TBeproro tena /Ilp/ 1 12 | JI1.1 J11.3 J11.4J12.3
JI2.5J12.10
JI2.12J13.2 JI3.5
JI3.7 JI13.12
0132 33 24 25 26
37
1.5 Perienue 3agau mo MosieKyIspHO#M Gusnke u TepMoauHamuke /TIp/ 1 12 JI1.1 J11.3 J11.4
JI1.5J12.3 J12.7
JI2.10J13.1 JI3.2
JI3.11 J13.14
01 32 33 24 25 56
37
1.6 M3mMepenusi, ommOKy u3MepeHunii, 00paboTka pe3yabTaToOB H3MEPCHH. 1 12 JIT.1 JI1.3 JI1.4
W3mepenue nuHelHbIX BeaudrH. OOpaboTKa NPSIMBIX U KOCBEHHBIX JI1.5J12.3 J12.5
U3MEpEeHHH. YIIpaXHEHHUS 110 pacyeTy omnOoK. MeToa HauMEeHbIIUX JI2.10 JI2.12J13.2
KBajpaToB. /J1ab/ JI3.5 J13.7 J13.12
013233 24 25 56
97
1.7 JlaGopaTopHBbIii MPAKTUKYM [0 KUHEMATHKE, TMHAMUKE U MEXaHUYECKUM 1 12 JI1.1 J11.3 JI1.4
koneGanusiM /J1ad/ JI1.5J12.3 J12.5

JI2.10 J12.12J13.2
JI3.5J13.7 JI3.12
019233 34 35 06
97
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Pabouast mporpamma qucnumuiiHsl "@u3nka" M0 HaNpaBIEHHUIO TOATOTOBKH (crenuanbHocTH) "Hanonmkenepus"

HarpaBiieHHOCTH (npo¢umo) Hanorexnonorun B marepuanosenennu @I'bOY BO «Uenl'Vy c1p. 6
1.8 JlaGopaTopHbIii MPAKTHKYM IO MOJIEKYJISIPHOH (M3HKE U TEPMOANHAMUKE 1 12 JIT.1 JI1.3 JI1.4
/J1ab/ JI1.5J12.3 J12.7
JI2.10J13.1 JI3.2
JI3.11 J13.14
019233 34 3556
97
1.9 Kunemaruka. [luHaMuKa MaTepraibHOM TOUKH. PaboTa u sHeprus. MexaHuka 1 9 JIT.1 JI1.3 JI1.4

TBEPOTrO Teja. DIEMEHTHI CIICIUATBbHOW TEOPHU OTHOCUTEITEHOCTH.
MoJteKyISIpHO-KHHETHYECKAst TEOPHsI HICAIBHBIX Ta30B. TepMoanHAMUKA.
PeanbHbie Ta3bl, )KUIKOCTH U TBepable Tena. /Cp/

JI1.5J12.3 J12.5 J12.7
J12.10 J12.12J13.1
JI3.2 J13.5 JI3.7
JI3.11 J13.12 J13.14
01 32 33 24 25 56
97

1.10  |IToaroroBka k 1abopaTopHbIM pab0oTaM: 03HAKOMJICHUE C TEOPETHUECKHUMU 1 9
OCHOBaMH, YCTPOWCTBOM H MPUHITUIIOM PabOTHl YCTAHOBKH, TJIAHOM
9KCIIEPUMEHTAIBHOTO HCCIEJOBAHMUS, HOATOTOBKA 3aTOTOBKH OTYETA.
BEINOTHEHHE PAcyeTOB MO 00pPabOTKE Pe3yJIbTATOB M3MEPEHHH, CPABHEHHIO C
TEOPETHIECKUMHU MOJIEISIMHU, HATJISAHOE TIPEACTAaBIICHUE PE3yIbTATOB B
(hopme Tabnuil ¥ rpadUKOB, TOATOTOBKA OTYETOB I10 J1Ja0OpaTOpHBIM paboTam.
/Cp/

JI1.1J11.3 J11.4
JI1.5J12.3 J12.5 J12.7
J12.10 J12.12J13.1
JI3.2 J13.5 J13.7
JI3.11J13.12 J13.14
013233 24 25 56
97

Paznen 2. Di1eKTPHYECTBO U MArHETH3M

2.1 Onexrpuueckuii 3apsn. 3akoH Kymona. HanpsokeHHOCTD 2 18
anekTpocraThuyeckoro noiis. [lorok Bexropa E. Ilpunuun cynepnosuuuu
anekTpoctarndeckux nomueit. Teopema ['aycca. Lupkymsmus BekTopa
HanpsbkeHHocTH. IloTeHnnanbHas sHeprus 3apsaa. [loteHnuan
JNEKTPOCTATHYECKOTO T0JIs. PasHOCTh moTeHInanoB. CBsI3b MEXIY
HAIPsHKEHHOCTHIO U MOTEHLUAIOM. DKBUIIOTEHIIUAIbHbIE IOBEPXHOCTH.
IIpumeps! pacueTa Hanboee BayKHBIX CAMMETPHYHBIX JIEKTPOCTATHYECKUX
nosneil B Bakyyme. DJIEKTPOCTaTUIECKOE 110JI€ B TUAJIEKTPUUECKOil cpeie.
TonspuzoBaHHOCTE. [AM3aNeKTpHIecKast IPOHUIIAEMOCTh CPEIbI
OnexTpuueckoe CMEIleHHe. Y CI0BHs Ha TpaHULEe pa3fela AByX
IIIeKTprYeckuX cpel. CerHeroaneKkTpuky. [IpoBoaHIKH B
3NEKTPOCTATHUECKOM ToJIe. DnexTpoeMKocTs. Konaencaropsl. CoeanHeHus
KOHIEHCATOPOB. DHEPrHsl CHCTEMBI HENOABM)KHBIX TOUSUHBIX 3aps/I0B.
OHeprust 3apsHKEHHOT0 YeANHEHHOTO NPOBOIHUKA. DHEPTUs 3apsHKEHHOTO
KOHZEHCATOpa. DHEPTHs AIEKTPOCTATHYECKOTO 10l [10CTOSIHHBIH
9NEKTPUUYECKUil TOK, Cuila U IOTHOCTh ToKa. CTOPOHHHE CHIIBL.
DNEeKTPOABIIKYIAS CHIIa U HampspKeHue. 3akoH Oma. DIeKTpruaeckoe
conporusieHue. CONpoTUBICHUE COSIUHEHHS IPOBOJHUKOB:
TemnepaTtypHas 3aBUCHMOCTb CONPOTHBIIEHHs. PaboTa M MOIITHOCTH TOKA.
3akoH Jxoyns—Jlenna. 3akon OMa Juis HEOJHOPOJHOTO Yy4acTKa LIEMH.

IIpaBuna Kupxroda aist pa3BeTBiIeHHbIX enei. /JIex/

JI1.1 J11.2 J11.3J12.2
J12.3712.4
J12.13J13.2 JI3.3
JI3.10 JI3.15
013233 54 35 56
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2.2 OcHOBHBIE 0COOCHHOCTH MarHUTHOTO MoJisi. Pamka ¢ Tokom. Hanpasnenue 2 18 JIT.1 J11.2 JI1.3J12.2
MarHuTHOTO Nojs. BexTop MarHnTHOM HHAYKIMHA. Makpo TOKHM U MUKPOTOKH. J12.3J12.4
CBsI3b MEX/y BEKTOPAMH, XapaKTEPH3YIOIUIMMH MarHuTHoe noJie. [Tomobue JI2.13J13.2J13.3
BEKTOPHBIX XapaKTEPUCTUK IEKTPOCTATUUECKOTO U MArHUTHOTO MOJICH. JI3.10 JI3.15
3akon buo—Casapa—Jlamnaca. MaruuTHoe mojie mpsiMoro Toka. MarHuTHoe 213233 3425 36
ToJie B IIEHTPE KPYrOBOIr0 TOKa (CojieHOH ). 3aKoH AMriepa. 37
BsaumoneiicTBre napayuiebHBIX TOKOB. MarHuTHas NOCTOsSTHHAS. EquHMIbI
MarHUTHOW MHJIYKIIMU HAIIPSDKEHHOCTH MAarHUTHOTO 1oJI1. MarHuTHOE 1oJjie
cBOOOHO JIBIKYIIerocs 3apsa. Cuna JlopeHua. JIBuskeHUe 3apsHKeHHbBIX
4acTUI] B MarHUTHOM toJie. D ekt Xoma. Teopema o UPKYISIHUNA BEKTOpa
B. Ilortok BekTOpa MarHUTHON MHAYKIMH. Teopema ["aycca qyist MarHUTHOTO
mosisi B BakyyMme. Cucrema ypaBHeHnH MakcBeia I7isi 3JIeKTPOMarHiTHOTO
nons. BuxpeBoe anexrpuueckoe noiue. Tok cmemmenus. [Tonnas cucrema
ypaBaeHnuit Makcsemna. Onbrtel ®@apanes. 3akon ®apanes. 3/]C nnaykunu B
HETIO/IBKHBIX IIPOBOJHUKAX. BpaleHue paMKu B MAarHUTHOM TIOJIE.
Buxpessie Toku (Toku @yko). MHAYKTHBHOCTD KOHTYpa. CaMOMHAYKIIHSL.
Bsaumnas unaykius. TpancdopMaTopbl. DHEprus MArHUTHOTO TIOJIS.
MarsuTHble MOMEHTBI JIEKTPOHOB M aTOMOB. J[Ha- 1 mapaMarHeTHKH.
HamarunuenHocTs. MarautHoe nose B Bemectse. @eppoMarHeTUKU U UX
cBoiictaa. /JIex/
23 Pemenne 3agayq no anexrpocraruxe /I1p/ 2 12 | JI1.1J11.2 J11.3J12.2
JI2.3J12.4
J12.13J13.2 J13.3
JI3.10 JI3.15
0132 33 24 25 56
37
2.4 Pemienue 3agay o BBIYMCIIEHUIO XapaKTEPUCTUK IIOCTOSHHOTO 2 12 | JI1.1J11.2 J11.3J12.2
anekTpudeckoro Toka /TIp/ J2.3J12.4
J12.13J13.2 J13.3
JI3.10 JI3.15
01 32 33 24 25 56
37
2.5 Pemenne 3a1a4 Ha BEIUMCIICHE XapaKTEPUCTUK MAarHUTHOTO TIOJSI A 2 12 JIT.1 JI1.2 JI1.3J12.2
MAarHuTHBIX siBneHu# /TIp/ JI2.3 J12.4
JI2.13J13.2 JI3.3
JI3.10 JI3.15
910233 34 35 26
97
2.6 JlaGopaTopHBbIi IPaKTHKYM 10 3neKTpudecTBy /J1ad/ 2 12 [JI1.1 J11.2 JI1.3J12.2
JI2.3J12.4
J12.13J13.2 J13.3
JI3.10 JI3.15
01 32 33 24 25 56
97
2.7 JlaGopaTopHbIii MPaKTUKYM 10 MarHutTusmy /J1a6/ 2 12 JIT.1 J11.2 JI1.3J12.2
JI2.3J12.4
J12.13J13.2 J13.3
JI3.10 JI3.15
31 3233 24 25 56
97
2.8 JIabopaTOpHBI TPAKTUKYM IO JIEKTPOMArHUTHBIM KosieOaHusM /J1ab/ 2 12 JI1.1J11.2 J11.3J12.2
J12.3712.4
JI2.13J13.2 JI3.3
JI3.10 JI3.15
0132 33 24 25 56
97
2.9 DneKTpocTaTuka. DIeKTpOIMHaMUKa. MarHeTusM. DIIeKTpOMarHUTHbIE 2 9 JIT.1 JI1.2 JI1.3J12.2
kousiebanus /Cp/ JI2.3 J12.4
JI2.13J13.2 JI3.3
JI3.10 JI3.15
013233 24 25 56
97
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2.10  |TloaroroBka Kk 1ab0paTOpHBIM pabOTaM: O3HAKOMIICHHE C TEOPETHUECKHUMU 2 9 JIT.1 J11.2 JI1.3J12.2
OCHOBaMH, yCTPOUCTBOM U IPUHIUIIOM pabOThl YCTaHOBKU, IIAHOM J12.3J12.4
9KCIIEPUMEHTAJIBHOTO UCCIIEAOBAHMUS, IIOATOTOBKA 3arOTOBKH OTUYETA. JI2.13J13.2J13.3
Beinonnenue pacyeToB 10 00paboTKe pe3yIbTaTOB U3MEPEHU, CPAaBHEHHIO C JI3.10 JI3.15
TEOPETUIECKIMH MOJICIISIMU, HATJISAHOE TPEACTaBlIeHHE PE3yIbTaTOB B 213233 3425 36
(dhopme TabauIl ¥ rpadUKOB, TOATOTOBKA OTYETOB I10 JIAOOPATOPHBIM paboTaM. 37
/Cp/

Pazgen 3. BoinoBas u kBaHTOBasi onTuka. CTpoeHne aToMa M aTOMHOI0
siApa
3.1 Kouebanus. OOmmii Noaxo/| K M3y4eHUIO KoIeOaHui pa3nuyHoil Gu3nveckoit 3 18 JI1.1J11.3 JI1.6

npupoasl. ['apMoHnyeckue KojaeGaHus U UX XapaKTePUCTUKH.
JuddepeHuuanpHoe ypaBHCHHE TAPMOHUIECKUAX KOJICOAHUIA.
OKCIOHEHIMaNbHas popMa 3aIIMCH rapMOHUYECKUX KOJICOaH .
MexaHnuecKre rapMOHHYECKHE KOJIeOaH sl DHEPTHsl MaTePUATBHOM TOYKH,
coBeplIaolel rapMoHUdecKue KojaeOanus. ' apMOHUYECKUH OCIUILIATOP.
[pyxwuHHBIN MasTHUK. MaTemMaTndeckuii MasTHUK. OU3UdecKkuii MasTHUK.
OnexTtpuueckuil konebarensHblil KOHTYp. Craauu koneGaHuil B
UIeaTM3UPOBaHHOM KoJiebaTelbHOM KOHTYpe. CBOOOIHBIE TapMOHHYIECKHE
KoJjie0aHus B Koj1e0aTeIbHOM KOHTYpe. CloskeHHe rapMOHUYECKUX
kosieOanuit. buenus. 3aryxaromue konebanus. Juddeperunansaoe
YpaBHEHHE CBOOO/IHBIX 3aTyXalOIUX KOJIeOaHU JTMHEHHOM CUCTEMBI.
Jexpement 3atyxanus. JJoOpOTHOCTH KoyiebaTebHOM cucTeMbl. [Ipumepsl
CBOOOJHBIX 3aTyXalomux Kojaebanuid. BeiHyxneHHble konebanus. PesoHaHc.
Ilepemennsrtii Tok. JlelicTByromiee 3HaUeHUE IEPEMEHHOTO TOKa. MOIIHOCTB,
BbIIETIsIeMast B LIETIU IIepeMEeHHOro Toka. BonHoBoI npouece. Ypyrue

BOJIHEI. YTIpyTasi rapMoHm4YecKkasi BonHa. berymue Bomabr. da3oBast CKOPOCTb.

BonHoBoe ypaBHeHHe. [IpHHINI Cynepno3uiyu. I pymmoBas cKopocTb.
WNuTepdepennns BoiaH. CTosYre BOJTHBL. JIEKTPOMArHUTHBIC BOJIHBIL.
TonepedHOCTh AIEKTPOMArHUTHBIX BOJIH. DHEPIUs SJICKTPOMAarHUTHBIX BOJH.
Nnrepdepennus csera. Judpakuus cBeta. Jucnepcus ceera. [lomspusarus
cgeta. TeruoBoe u3nydyenue. 3akon Kupxroga. 3akon Credana-bonbimana,
3aKkoH Buna. Cnextp TemioBoro usnydenus, popmyna Ilnanka. @oroapdexr,
3akoHbI poToradderra. Potonsl, hopmyna DitHinTeiiHa 11 poTorddekTa.
Nmnynse ¢poToHOB 1 AaBieHue ceera. Dddexr Komnrona. /Jlex/

JI1.7J12.1 J12.3 J12.8
J12.9J12.11J13.2
JI3.4J13.8 JI3.9

JI13.13
01392 33 54 25 56
97

© ®I'bOY BO «Henl 'V»




Pabouast mporpamma qucnumuiiHsl "@u3nka" M0 HaNpaBIEHHUIO TOATOTOBKH (crenuanbHocTH) "Hanonmkenepus"

HarpaBiieHHOCTH (npo¢mmo) Hanorexnonorun B marepuanosenennu @I'bOY BO «Uenl'Vy» ctp. 9

3.2 Crpoenue aroma. Mozenu aroma Tomcona u Pesepdopna. Jluneituarsrit 3 18 JIT.1 JI1.3 JI1.7J12.3
crekTp aroMa Bozopoaa. Iloctynarel bopa. OnbiTel @panka u I'epra. Criextp J12.6 J12.11J13.2
aTtoma Bogopoza 1o bopy. KopryckymsipHO-BOTHOBOH Jyain3M CBOHCTB JI3.6 JI3.8
BelecTBa. Hekoropsle cBoiicTBa BoaH ae-bpoiinsa. CooTHoLIEHUE 013233 24 25 26
HeonpezeaeHHocTel. BomHoBas QpyHKIMs U ee cBoiicTBa. OO0Iee ypaBHEHHE 27
[penunrepa. Ypasuenue Llpeaunrepa ans cTalliOHAPHBIX COCTOSTHUH.
JIBmkeHune cBOOOAHOM yacTuibl. YacTuia B 0THOMEPHON IPSAMOYTOJIbHOM
"MOTEeHIMANBHON siMe" ¢ 0eCKOHEYHO BhICOKUMHU "cTeHkamu'". [IpoxoxneHue
YaCTHIbl Uepe3 MOoTeHIANbHbIN 6apbep. TyHHenbHbIN 3QdekT. JInHeHHbIH
TapMOHHYECKHUN OCHUJUIATOP B KBAHTOBOW MeXaHUKe. ATOM BOJIOpOJa B
KBaHTOBOI MexaHuke. KBaHToBble uncna. [IpaBuna or6opa. CrivH 31eKTpoHa.
[MpuHIMI HEPA3TMIUMOCTH TOKAECCTBEHHBIX YacTUL. DepMHOHBI K O030HEI.
ITonsarus o kBauToBOH cratucTike boze—DiiHmreiina u ®epmu—/lupaxa.
[puranumn [Naymn. Pacnpenenenne 31eKTpOHOB B aTOME 110 COCTOSIHUSIM.
PentrenoBckue criekTpbl. MonekyinspHsie criekTpbl. KomOnHanmonHoe
paccesiaue cBera (3¢ ekt Pamana). [Tornomenue. CrioHTaHHOE U
BBIHY)XJIEHHOE u3nydeHue. Jlazepsl. CTpoeHHe U BasKHEHIINE CBOMCTBa sep.
AToMHBIE s17Ipa U UX onrcaHue. JedekT Macchl U 3HEprHs cBsA3HU sapa. CruH
sJipa U €r0 MarHUTHbIM MoMeHT. CBOHCTBA SepHBIX CHII. Moiesu aTOMHOTO
snapa. PaguoakTuBHOE M3TydeHHE U €ro BUJIbL. 3aKOH PaJH0aKTUBHOTO
pacnana. IIpaBuna cmemenus. Anbda-pacnan. bata- pacnaj. AHTHYACTHIBL U
uX aHHUTWIINKA. ['aMMa-usnyuenue. Jlo3umeTpudeckue BEeIUIUHbI U
enuHubl. Jpdext Méccbayspa. [IpuGops! st perucTpaluy paauoakTHBHBIX
U3JTy4EeHUH U yacTul. SIaepHble peakiuy UX OCHOBHBIE TUIIBL. SInepHble
peakiuu noj feicTBueM HeHTpoHoB. Peakunu nenenuu sapa. Lennas
peakuus aeneHus. SnepHsle peakTopsl. Peakiys cuHTe3a aTOMHBIX A1€ep.
OyHaMeHTallbHbIE B3aUMOJIEHCTBUS. DIeMEHTapHble YacTHIBL. /JIex/

33 Perienue 3agau o BOJHOBOM U KBaHTOBOM onTHke /TIp/ 3 18 JI1.1 J11.3 JI1.6
JI1.7J12.1 J12.3 J12.8
J12.9 J12.11J13.2
JI3.4 J13.8 J13.9
J13.13
31 22 33 54 35 56
37

34 Permienue 3amau o aTOMHOM U siaepHoi Gusuke /TTp/ 3 18 JI1.1 J11.3 J11.7J12.3
JI2.6 J12.11J13.2
JI3.6 JI3.8
31 22 33 54 35 56
37

3.5 JlaGopaTopHbIii MPAKTHKYM IO BOJIHOBO# ontuke /J1ad/ 3 18 JI1.1 J11.3 J11.6J12.1
JI12.3 J12.8 J12.9J13.2
J13.4 13.8 J13.9
J3.13
D152 33 B4 35 56
37

3.6 JlaGopaTopHbI IPaKTHKYM 10 KBaHTOBO# onTHKe /J1ab/ 3 18 JI1.1J11.3 J11.7J12.1
J12.3712.8 J12.9
JI2.11J13.2 J13.4
JI3.8 J13.9 JI3.13

013233 24 325 56
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3.7 Kosebanus u BosHbl. BosiHOBast kBaHTOBast ontuka. CTpoeHHe aTomMa u 3 9 JIT.1 JI1.3 JI1.6
aTOMHOTO siapa. Ou3uka 3j1eMeHTapHbIX yacTull /Cp/ J1.7J12.1 J12.3 J12.6
JI2.8 JI12.9
JI2.11J13.2 J13.4
JI3.6 JI3.8 JI3.9
JI3.13
013233 24 25 56
37
3.8 IMoaroroBka k 1a00paTOpHBIM pabOTaM: O3HAKOMIICHHE C TEOPETHUECKHUMU 3 9 JI1.1 J11.3 JI1.6J12.1
OCHOBaMH, YCTPOHCTBOM U TIPUHIIUIIOM pabOTHI YCTAHOBKH, TUIAHOM JI2.3 J12.8 J12.9
9KCIEPUMEHTAIBHOTO UCCIIEN0BAHMUS, TOJATOTOBKA 3aTOTOBKU OTYETA. JI2.11J13.2 J13.4
BerinonHeHne pacyeroB mo 00paboTKe pe3yIbTaTOB U3MEPEHHN, CPABHEHHIO C JI3.8 JI13.9 JI3.13
TEOPETUYECKUMU MOJIEISIMU, HAIJIAHOE NIPEJCTaBICHUE PE3yIbTaTOB B 013233 24 25 56
(hopme TabauIl ¥ rpadUKOB, TTOATOTOBKA OTYETOB I10 JIJAOOPATOPHBIM paboTaM. 37
/Cp/

6. POHJ OHEHOYHBIX CPEACTB

6.1. IlepeyeHnb BHI0B OLICHOYHBIX CPEACTB

OTyer 1Mo MPaKTHIECKUM 3aTaHUSIM.
OTueT 1o 3aJaHusAM J1a00paTOPHOH PabOTHI.
KoHTpoJTbHBIE BOIIPOCHI.

6.2. TunoBbIe KOHTPOJIbHBIC 3aIaHUSI U HHBIC MaTePHaAJIbI 1JIl Te]cymei/i aTrreCcralumu

TunoBsle 3aJaHus

1. Bo cKoJBKO pa3 IIIOTHOCTH BO3yXa, 3AMOITHSIONIET0 IIOMEIIeHHEe 3UMOH ITPH 3aJaHHOH TeMIlepaType, OOJbIIe ero IIOTHOCTH
JIETOM IIpU IaHHOH TemmepaType? JlaBieHue ra3a MOXKHO CUMTATh IIOCTOSHHBIM.

2. IIpu mogpeMe BepToJieTa Ha HEKOTOPYIO BBICOTY OapoMeTp, HaXOISIIMICS B ero KaOuHe, I3MEHIJ CBOE ITOKa3aHHe Ha HEKOTOPOe
3HaueHue. Ha kakoif BbICOTE JIETUT BEPTOJIET, €CIIU Ha B3JIETHOH IIIoNa ke 6apoMeTp IOKa3bIBal U3BECTHOE 3HAUCHUE?
TemmnepaTypy Bo3ayXa CUUTATh TIOCTOSIHHOW U M3BECTHOM.

3. Ompezenure yAenbHYIO TEIJI0EMKOCTh IIPU MIOCTOSHHOM JIaBJICHUH KUCIOPO/A.

4. Kucmopoa Maccoil m HarpeBaroT MPH ITOCTOSIHHOM JaBiieHnd. HauanbHas u koHeYHas TeMiieparypsl qansl. OnpenennuTsb
U3MEHEHUE BHYTPCHHEH SHEpIrUu rasa.

5. W neanpHas TemoBas MalinHa, pabortatomias no nukiny KapHo, coBepiiaer 3a o1uH LUK HEKOTOpyro paboty. Temneparypa
HarpeBareiid U TEMIIEpaTypa X0J0JUJIbHUKA U3BCCTHBI. Haﬁ[{HTe KOJIMYCCTBO TCIUIOTHI, OTJaBacMO€ MaIIUHOM 3a OJWH ITUKJT
XOJOAWIBHUKY.

6. JIBa paBHBIX OTPHLIATEIBHBIX 3apsa HAXOAATCS Ha 3alaHHOM PacCTOSHUM APYT OT Apyra. Onpeenure HalpsyKEHHOCTD 110JI B
TOYKE, pacIoI0KEHHOW Ha HEKOTOPOM PacCTOSHUU OT 3apsI0B.

7. C KaKoii CKOPOCTBIO JOJIKEH JIBUTAThCS 3JIEKTPOH, YTOOBI €0 UMITYJIbC ObLI PaBeH UMITYJIbCy (POTOHA € 3aJaHHON JUTMHON
BOJIHBI?

8. JlmiHa BOJTHBI CBETa, COOTBETCTBYIOIIAs KpacHOH rpanuie Gotosaddexra, 1t HEKOTOPOTO METaJlIa, paBHA HEKOTOPOH ITHHE
BoJIHEI. Haiitn pa60Ty BBIXOJ[@ BJICKTPOHOB N3 METaJllIa U MAKCUMAJIbHYIO CKOPOCTB 3JICKTPOHOB, BHIPBIBAEMBIX U3 3TOI'0 METAJIIa
CBETOM C 3aJJaHHOH IJIMHOM BOJIHBI.

9. Kakoii uzoron obpasyetcs u3 Topust mociie yeTslpex anb(pa-pacnanos u IByx OeTa-pacrnanos?

10. DHeprus cBs3H A/1pa, COCTOAIIETO U3 TPEX MPOTOHOB U YETHIPEX HEWTPOHOB, U3BecTHA. OnpenenTh Maccy HEHTPAILHOTO
aToma, 00J1aJIaloIIero ATUM SIPOM.

TunoBBIE BOPOCHI IO KOHTPOJIBEHBIM padoTam

1. 3aBUCHT JIH NIEpHOJ KONeOaHUH (PU3NIECKOTO MasiTHUKA OT €r0 Macchl?

2. Chopmynupyiite Teopemy [ 'toiirenca-IlIteiinepa.

3. Kak BIuSIOT Ha TOYHOCTD ONpeIeNIeHUs] g KoeOaHus TeMIIEpaTyphl, Cuila TPEHHS, aMIUIUTy/a KoJdeOaHui MasTHUKA?

4. [louemy onpeneneHue g MPOU3BOIUTCA O0JIee TOUHO C IIOMOIIBI0 000POTHOT0, @ HE MATEMAaTH4eCKOro MasiTHUKa?

5. Haiigure npuBeIeHHYIO [UIMHY U NTepUo]T KojieOaHui (PU3NUEeCKOro MasTHUKA, IPECTABIISIFOIIET0 COO0W OJJHOPOIHBIN CTEPIKEHbD,
uMmeromuii  umHy L 1 Maccy m, OABEUICHHBIN 32 OMH U3 CBOMX KOHIIOB.

6. Kax Oyner Bectu ce0s pusnuecknii MasTHHK, €CJIM COBMECTUTH TOUKY €0 MOABEcCa C IEHTPOM Macc?

7. Ilpn xaKOM pacCTOSIHUM OT LIEHTPaA MACC JI0 TOYKH I0JIBECa Nepro]] KoieOaHni MasTHUKa MUHUMAJICH?

8. UTo noHMMaroT 1oJi yriaoBoi ckopocThio? Kak HampaBiieH 3TOT BEKTOP U YEMY PaBEH €ro Mogyib?

9. Kakas BeMuMHa Ha3bIBAETCS MOMEHTOM MHEPIMH Tella OTHOCUTENILHO 0cu? CKOJIBKO MOMEHTOB HHEPIIMH MOXET UMETh JJAHHOE
teno? UTo nmpou30MaeT ¢ MOMEHTOM WHEPIIMH, €CITH OCh MIEPEMECTHTh TapajuIebHO caMoii cebe, yaanssich ot Tena? V3 MHOoxecTBa
rapajuieNIbHBIX OCeH 4YeM XapakTepHa Ta, OTHOCUTEIILHO KOTOPOl MOMEHT MHEPIIUH MUHUMAJICH?

10. OTkyna cnemyeT, YTO MOMEHT MHEPIUH Tela paBeH CyMMe MOMEHTOB HHEPIIMH OTAEIbHBIX ero yactei? Kak 3To mosyosxeHue
MOYKHO HCIIONIB30BATh ISl BEIYUCICHUSI MOMEHTA UHEPLUH TEJ CIOKHOH (POPMBI?

11. [laiiTe onpeneneHrie MOMEHTA CHJIbI, MOMEHTA MHEPLIUH, JIMHEHHOTO U YTII0BOrO yCKOpeHus. BriBenute cBs3b
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JIMHEHHOT'0 U YIJIOBOTO YCKOPEHHSI.

12. Kak cBs3aHa CKOPOCTb PacIpOCTPaHEHUs KOeOaHUi ¢ yIpyrocTbio cpe/bl?

13. OOBsACHUTE BO3HUKHOBEHHUE CTOSYHMX BOJIH. KakoBBI 0COOCHHOCTH CTOSTYMX BOJH?

14. IToueMy cTosiuUE BOJIHBI HE IEPEHOCST SHEprun?

15. Kak n3mensiercst paza 3ByKOBOI BOJIHBI IPU OTPAKEHUH OT MPEHSATCTBUS?

16. Oxapaxrepu3yiTe pas3nudus MeKAy KPUCTATHIESCKIM U KHUIKUM COCTOSTHUSMH OJJHOTO M TOTO YK€ BEIECTBA C TOYEK 3PEHHS: a)
TEPMOJIMHAMUKH; 0) MOJIEKYJIIPHO-KUHETHYECKOI TEOPHH.

17. IIpumenumsl win Het [ u 11 Havana TepMOJUHAMUKH K MpolieccaM IUTaBlIeHus U Kpucta3anuu? OTBeT 000CHYyHTE.

18. Tlepeuncnure TepMOANHAMUYECKUE TTAPAMETPhI, H3MEHSIOLIUECS MPH TUIABJICHUU U KPUCTAIUIU3AIUH, YKAXKUTE HAIIPABICHUS
9TUX U3MEHEHHH.

19. Kak u3mensiercs reruoeMkocts Cp  BeniecTBa, kakoBa BeianyrHa Cp npu gasoBom nepexoxae I pona?

20. JlaiiTe onpeeneHne MOHATHH «XUMHYECKUN TOTEHIINAI» U «IHEPTUs aKTUBAIIUH TEPMOIUHAMHYECKON CUCTEMBI».

21. IToueMy UMEHHO pa3Iryle XMMUYECKUX NOTEHIIMAIOB BEIIECTBA B KPUCTAIIMYECKOM H KHJIKOM COCTOSHHUSIX 00YCIIOBIIMBAET
BO3MOXHOCTB (ha3zoBoro nepexoaa [ poga?

22. IlepeuncauTe U oXapakTepu3yiTe cTalul U3MEHEHUS COCTOSHHUS BELIECTBA IIPU HArPEBE U OXJIAXKAECHUU C TOUKU 3PEHUSL: a)
TEPMOAVHAMUKH; 0) MOJIEKYISPHO-KHHETHIECKOH TEOPHH.

23. OOBsSICHUTE NPUYHUHBI K3MEHEHHS SHTPOITUH CUCTEMBbI KPUCTAIUT -)KUAKOCTh IPH  TOBBIIIEHUH U IOHWKEHUH TEMIIEPaTyphl.
24. DHTpONHS SIBISETCS aITUTHBHON BETMUYUHON; IEPEUNCIUTE U OXapaKTePU3YHTE OTAEIbHBIE YWICHBI SHTPOIIUU CHCTEMBI
KPUCTAI-KUAKOCTb.

25. Yrto Takoe KBUIOTEHINATBHAS TTOBEPXHOCTH?

26. Jlokaxxute OpTOrOHAILHOCTH CUJIOBBIX JIMHUN M SKBUIIOTEHIIHANBHBIX IOBEPXHOCTEH B 3JIEKTPOCTATUYECKOM IIOJIE.

27. B yem oTiin4uie TPOBOAHUKOB, TIOIYIIPOBOAHUKOB U U30JIATOPOB?

28. ®u3nUecKUi CMBICII SHEPTUH aKTUBALIUU HOCUTEJIEH B IOIYIPOBOJIHUKE?

29. Kak 1BMXKeTcs AIEKTPOH B OTHOPOAHOM MarHUTHOM ToJje?

30. Kakas cBsi3p Mexay sBieHneM XoJuia 1 cuioit Jlopenma?

31. Onpenenute MoHATHE "TOABIKHOCTS HOCUTeNst 3apsaa’. Kak cBsi3aHa MOABIKHOCTH 3aps/ia C AIEKTPOIPOBOTUMOCTHIO
BelecTa?

32. Yto Takoe MarHUTHAsI BOCTIPUUMYHUBOCTH BEIECTBA?

33. Yem oTiiuaroTcst ua- u peppoMarHuTHbIE BeIiecTBa?

34. Kako# 3HaK IMeeT MarHUuTHasi BOCIIPUUMYHUBOCTD JJISl TUAMArHETHKOB, ApaMarHeTUKOB, ()eppOMarHeTHKORB?

35. Kak cBs3aHa MarHUTHasi BOCHIPUMMYUBOCTb C MATHUTHOM IPOHHLIAEMOCTHIO?

36. UeM (eppOMarHETHKH OTIHYAIOTCS OT APYTUX BEIICCTB?

37. Yro Takoe nomen? [Touemy peppomarHeTuk pazorBaeTcst Ha JOMEHBI?

38. Kak mpoucxo Ut HaMarHuuuBaHue (heppoMarHeTHKORB?

39. Yto Takoe netis rucrepesuca? Kakue NpUUUHEL €€ BBI3BIBAIOT?

40. Kakue xonebanust Ha3bIBaloTCs 3aTyxaoummMu? [loueMy MpoucxoJuT 3aTyXaHue CBOOOIHBIX KOIeOaHU B pealIbHbIX KOHTYpax?
41. Yto moHMMAIOT 10 KO HUIMEHTOM 3aTyXaHHUs, JJorapuPpMUIecKuM AekpeMeHToM? KakoBa CBsI3b MEXIY HUMHU?

42. Kakoii pa3psi Ha3bIBaeTcs areproandeckuM? UTo MOHUMAIOT 0] KPUTHUECKUM 3HAUCHUEM COIPOTHUBIICHUS U YEMY OHO
paBHO?

43. HauepTute cxemy MOCIIEI0BAaTENbHOTO (IapaLIeIbHOT0) KOHTYpa. OOBsICHUTE NPOLECCH], IPOTEKAIOIINE B KOHTYPE IPH
TIOJIKJIFOUYEHUH K HEMY HCTOYHMKA IIEPEMEHHOT0 HAIIPSKEHHUSI.

44. KakuM 00pa3oM ONUCHIBAETCS CONPOTUBIECHUE KOHTYpa NEPEMEHHOMY TOKY?

45. Kak cobcTBeHHast 9acTOTa KOHTYpPa 3aBUCHT OT ero napameTpoB? Kak 70OpOTHOCTh KOHTYpa 3aBUCHUT OT €T0 IMapameTpoB?
46. Ha3oBuTE OCHOBHBIE AETAJIM ONTUYECKON YAaCTH MUKPOCKOIIA, UX Ha3HAUYEHHE.

47. Kak onpezesstoT JIMHeHHOe yBEeINMYeHne MUKpPOCKoma?

48. B uem ornuue abCOMIOTHOTO U OTHOCUTEJILHOTO IIOKa3aTesIs IPEIoMIICHUs?

49. CchopmynupyiiTe OCHOBHBIE 3aKOHBI OTPAXKEHHUS U TIPETOMIICHUSL.

50. KakoBa cBsi3b IoKa3artens NpeioMICHHs CPeIbl U CKOPOCTH CBETa B HEH?

51. Yro Ha3bIBAIOT JUIMHOW KOTEPEHTHOCTH, BpEMEHEM KOTE€PEHTHOCTH?

52. B ueM omiinune TeOMETPUUECKOI Pa3HOCTH XOJa JIyuel OT ONTHYECKOH pa3HOCTH Xoza?

53. 3anumuTe ycnoBus HHTEP(EPEHIIMOHHOTO MAaKCUMyMa U MUHUMYyMa.

54. Kakoe (TeMHO€ WIH CBETJIOE) MATHO OyIeT B IEHTPe HHTePPEPEHIIMOHHOI KapTHHEI Kojel HeloToHa npu HabmroieHnu B
orpakeHHOM cBeTe? OOBIICHUTE 3TO.

55. YUem orpaHn4mBaeTCs NpeeabHas TONIMHA clos nHTepdepenun? [loyeMy npu ogHUX CBETO(GUIBTPaX BUAMMOE YHUCIIO KOJIEI]
Gosblie, IpU Ipyrux MeHblie?

56. Kak snekTpoHHast TeOpusi OOBSACHSET SBJICHHUS AUCTIEPCUH?

57. Yro Takoe HOpMasbHas U aHOMaJIbHasl AUCIIepCHs cBeTa?

58. Uro Takoe paspemaromnias CiocOOHOCTbh, OT YEro OHa 3aBUCHT?
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59. Uem otimuaercs AM(GPAKIMOHHBINA CIIEKTP OT MPU3MATHYECKOTO?

60. Chopmynupyiite npunnun I'toiirenca- @peHens.

61. B uem 3axmouaercs meton1 30H Openens?

62. Kak n3MeHsiercsi KapTHHA Ha DKpaHe B 3aBUCHMOCTHU OT YUCIIa OTKPBITHIX TU(PPAKIMK Ha KPYTJIOM OTBEPCTHH?
63. Beieectu 3akoH Byrepa-JlamGepTa.

64. Kak 00BsICHUTh HAIMYKE OKPACKH Y IPO3PAYHBIX Te?

65. Kakoii cBeT Ha3bIBaIOT IUIOCKONOJSIPU30BAHHBIM?

66. Uto Takoe ontuyeckas ock B Kpuctamuie? Kakue miockocTu Ha3bIBarOT TIIaBHBIMU?

67. B ueM COCTOUT sIBJI€HHE JBOMHOIO JIy4elpeIOMICHHs?

68. Kak momyquTs KpyroBYIO M SJUTHITHYECKYIO HOSPU3AIHIO?

69. Kakue Matepuansl 00J1aJal0T CBOICTBOM UCKYCCTBEHHOI'O JBOMHOIO JIy4EIIPEIOMICHHS U IIPU KaKUX BO3JEHCTBUAX?

6.3. TunoBbie KOHTPOJIbHBbIC BONIPOCHI U 3aJJaHUA JJIsA l'IpOMe)l(yTO‘lHOﬁ aTrecTaluun

TurnoBble KOHTPOJIBHBIE BOIPOCHI JJIs1 IPOMEKYTOUHON aTTeCTalliu

1.IIpenmer ¢puzuxu. @uznyeckue usmepenus. Pasmeprocts. Cucremsl enuHuL. CKalspHbIE U BEKTOPHBIE BETUUUHBI.
2.Kunemarnka maTepuanbHoi Touku. CucteMsl oTcuéra. CucteMsl KoopauHar. J[Bimkenue B mexanuke. [lepememnenue.
TpaekTopus, MyTb.

3.Cxopoctb. Yckopenue. PapHonepeMeHHOE TOCTyaTeIbHOE ABIKEHUE.

4 KpuBonureitHoe nBmxeHne. HopManbHOe 1 TaHT€HIIHAIEHOE YCKOPEHUs. YTIIOBasi CKOPOCTb, YTIIOBOE YCKOPEHHE.
5.Unepuuanbubie cucreMbl otcuéra. [Ipununn unepuun. [lepseiii 3akon Herorona. Cuiia, BUbl B3aUMOICHCTBUSI.

6.BTopotii 3akon Herotona. Macca. Ummynsc. Tpetwit 3akon HetoToHa. 3aK0H cOXpaHEHHS UMITYITbCA.

7.OCHOBHBIE CHJIBI B KJIACCUYECKON MEXaHHKE.

8.Pabota cuibl. MomHocTs. DHeprus. Kunetndeckas u nmoTeHIHadbHas 3Hepriud. KoHcepBaTHBHAS CHCTEMA.

9. IloTeHnuanpHOE NoJe. 3aKOH COXPAHEHUsI U IIPEBPAILCHUS SHEPTUM.

10.I'paButarmmonHoe none 3emum. Kocmudeckne CKOpoCTH.

11.IleHTpanbHblii yaap. YHpyroe u HEYyIpyroe coynapeHus AByx teil. LleHTp Macc cucTeMbl MaTepHaIbHBIX TOYEK.
IToctynaTensHOE, BpalaTenbHOE U IMJIOCKOE ABHKEHUS.

12.BpamarenbHoe ABUKEHUE a0COIIOTHO TBEPJOrO Tela BOKPYT HEMOABKHON ocl. MOMEHT nuHepuyu. MOMEHT UMITyJbca.
MoMeHT CHIIBI.

13.0OcHoBHBIC ypaBHEHUS TUHAMUKY BpalleHHs. KuHeTnueckas sHeprus BpalleHusl.

14.0OcHOBBI ClieIMAIBHOM TEOPUH OTHOCHTEIBHOCTH, MOCTYJIaThl DHHINTEHHA, TpeoOpa3oBanus JlopeHIa.

15.OcHOBHBIE OTHOILIECHUS PEJIATUBUCTKOW JUHAMUKH.

16.OcHOBHBIE MTPEICTABICHUS MOJICKYISIPHON (DM3HKH, OCHOBHBIC TEPMOIMHAMHYECKHIE TTapaMETpPhI.

17.Moaenp uaeanbHOIo ra3a, OCHOBHBIE 3aKOHBI HJ1€aJIbHOTO T'a3a

18.0OcnoBnoe ypaBHenue MKT uneanbHoro rasa. TemmepaTypa Kak Mepa cpelHell KHHEeTHIeCKOi SHepTuu.
19.Pacnipenienenye yacTHIl 10 CKOPOCTSIM U 110 3HaueHUsM dHeprun (Makcseinna, bonbumana).

20.BHyTpeHHsIs1 SHEPT U], CTEIIEHH CBOOOIBL.

21.Pabota u Temora, | Hayaao TEPMOAUHAMUKH.

22 .TemnoeMKOCTb, CBsI3b TEIUIOEMKOCTH C YHCIIOM cTereHel cBo0ob! (ypaBHeHHE Maiiepa).

23. TepMoAMHAMUYECKHE H30IPOLIECCHI.

24 PaBHOBECHBIE U HEPABHOBECHBIE, 0OpaTUMbIe 1 HEOOPAaTHMBIE MPOLECCHL. DHTPOINUS KaK TEPMOJHHAMUYECKHHN IapamMerp.
25.CraTucTH4eCKOe TOJIKOBaHUE SHTPONUHU. BTopoe Havano TepMOAMHAMUKU. DBOJIONUS WK HaKOIUIeHUe SHTponuu? TpeTbe
Hay4aJio TePMOJANHAMUKH.

26.TennoBoit aBurarens, kna. Lukn Kapro, Teopems! Kapno.

27.Cuibl B3anMOJEHCTBUS MEX/ly MOJIEKYJIaMH, ypaBHEHHUe ra3za Ban-nep-Baanbca, kputnueckas Touka.

28.Kuakocty, MOBEPXHOCTHOE HATSKEHUE.

29.TBepable Temna, THIIbI KPUCTAIJIOB.

30.dazoBble epexoabl MEPBOTO U BTOPOro poza. [Ipumeps! (mogpobHO pa3oOpaTs).

31.IIpupona snekrpudecTBa. DIEKTPHUUECKUN 3aps]], 3aKOH COXPaHEHMs JIIEKTPUIECKOTO 3apsaa, 3akoH KyioHa.
32.25eKTpocTaTHYECKOE 110JIe, CUIIOBbIE JIMHNUH, HAIPSHKEHHOCTh, IPUHIIMIT CYIEPIIO3UIHIH.

33.I1oTok BekTOpa HANPSHKEHHOCTH, TeopeMa [ aycca.

34.PaboTa CHII 3JEKTPOCTATUIECKOTO OIS, HUPKYJISALUS BEKTOPa HANPSDKEHHOCTH, GU3NYECKUIN CMBICT TEOPEMBI O IUPKYITSIHH.
35.HOTCHHI/I3,J'I, Pa3sHOCTh NOTCHIUAJIOB, 9KBUIIOTCHIIMAJIbHBIC IIOBEPXHOCTH. CBs13b MEXKAY HaIPSAKCHHOCTHIO U ITIOTCHIIMAJIOM.
36.0nexTpru4eckoe noJje 3apsHKeHHOM IUIACTHHBL U Cephl.

37.OnexTpuyeckas eMkocTb. Konnencarop. DHeprusi KOHAEHCATOPA U AJIEKTPUIECKOTO MOJIS.

38. JIudneKTpuKH, AUIEKTPUIECcKas IPOHUIIAEMOCTb.

39.I1onynpoBOIHUKH, IPOBOAHUKH.

40.Onexkrpuyeckuii Tok. Cuia TOKa, INIOTHOCTh TOKA, MEXaHU3M IPOBOAMMOCTH METAJUIOB.

41.3axon OMa aJ1s1 OTHOPOJIHOTO YYacTKa IIeTH, CONPOTHUBIICHNE, 3aBUCHMOCTh COMPOTHUBIIEHHUS] METAJUIOB OT TEMIIepaTyphl, 3aKOH
Jxoyns-JleHna.

42.CropoHHHME cuJIbl, 3aK0H OMa U1 HEOAHOPOIHOTO Yy4acTKa LIEMH.

43.CoenquHeHUE TIPOBOTHUKOB.
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44 Tlpupona marueTuzMa. MarHuTHoe 110J1e, CHIIOBBIE JIMHAN MarauuTHoro nois. Cuma Jlopenna, 3akoH Amnepa.

45.3akon buo-Casapa-Jlamiaca, NpuHIMI CYIIEPIIO3UIMH, MATHUTHOE T10JIE TPSIMOJIMHEHHOTO MPOBOJIHUKA C TOKOM.
46.Teopema 0 IUPKYIISAIHH JJI1 MATHUTHOTO T0JIsI, €€ (PHU3UUECKHIA CMBICIL.

47 .MuHKpO U Makpo TOKH, MarHUTHAs IPOHUIIAEMOCTh. PeppOMarHeTHKH, TapaMarHeTHKH U THaMarHeTHKH.

48.3akoH 3eKTpoMarHuTHON HHIYKIHH (3akoH dapanes), mpaBuio Jlenna.

49.Bo3nuknoBenue DJ[C B IBIKyIIEMCS 1 HEOBMKHOM IPOBOIHUKAX, T€HEPATOPHI IEPEMEHHOTO TOKA.

50.CaMOUHIYKIIMS, UHIYKTUBHOCTh KOHTYpPa (KaTYIIKU). DHEPIHUs MATHUTHOTO MOJISL.

51.BuxpeBoe aJIeKTpU4ecKoe moJje, Tok cMenieHus. CucreMa ypaBHeHH MakcBeslia B MHTETPaIbHOM U MU PepeHInanbHON
thopme.

52.'apMOHHYECKUE KOJICOAHUS, UX XaPAKTEPUCTHKH. Y pPaBHCHUE TApMOHUYECKUX KOJICOaHUIH. DHEPrus pH KOIeOaHUAX.
53.MexaHuuecKue rapMOHHYECKHE KoJIeOaHus (rapMOHHYECKHE OCHMILISATOPH! (MasATHUKH)).

54.551eKTpOMarHUTHBIE TAPMOHUYECKHE KOJIeOaHuUs (IEKTPUIECKUIT KOeOaTeIbHbIA KOHTYD).

55.CnosxxeHne rapMOHHYECKUX Kosebanuil. buenue.

56.3aryxatomue kojaebanus. JJekpeMeHT U T0OpPOTHOCTb.

57.Beinyx1eHHbIE Kosiebanus. PezonaHc.

58.IIpupoa BoIHOBOTO Mporiecca. BoyHbl. YpaBHeHue Oeryiiieli BoJHbL. BoTHOBOE ypaBHEHHE.

59.Murepdepennys BoaH. CToSYHE BOJHBIL.

60.3ByKOBBIE U DJIEKTPOMArHUTHBIE BOJTHEI.

61.BonHoBBIE CBOMCTBA CBETa. SIBIEHUS, UX HOATBEPKIAIOINE.

62.Koprryckynsipable CBOWCTBA CBeTa. SIBIEHNUs, NX TIOATBEPIKIAIOIINE.

63.Mogenu aroma TomcoHa u Pesepdopna, nuHelHuaTslii CIeKTp aTOMOB.

64 .ITocrynatst bopa, cnextp atoma Bomopoaa o bopy.

65.KopryckysipHO-BOJIHOBOM Jlyau3M CBOHCTB BELIECTBA, COOTHOLIEHUE HEONIPEAETIEHHOCTEH.

66.BosnHoBast QyHKIMSA, € CTATUCTUYECKUN cMbIch, obtiee ypaBHenue [lpeannrepa, ypaBuenue [peaunrepa 1 craliioHapHBIX
COCTOSIHUI.

67.Yactuma B 0THOMEPHOU MPSIMOYTOJIEHON TOTEHIIUATBHOHN sIME ¢ OECKOHEYHO BHICOKHMHU CTEHKaMH.

68.KBanToBble uncia, npuHIui ITaynu, pacnpeneneHue 3IeKTPOHOB B aTOME 110 COCTOSIHUSIM.

69.Pazmep u cocTaB aTOMHEBIX SiZiep, MAaCCOBOE U 3apsI0BOE YUCIIA. DHEPIHsl CBSI3U sIIpa, SIECPHbBIE CHIIBL.

70. PanuoakTUBHOE U3JIy4EHNUE U €r0 BUJIbl. 3aKOHOMEPHOCTH alb(a, 6eTa U raMMa paciajos.

71. 3akoH pagroakTuBHOTO pacnana. [lepuos momypacmasa.

72. SlnepHble peakuyH, LEMHbIE sIepHbIE peakuy. TepMosiIepHbIE PEaKIHH.

73. Knaccuguxkaius 31eMEHTapHBIX YaCTHII, KBAPKH.

74.Busibl B3aMMOJICUCTBHSI DJIIEMEHTAPHBIX YaCTHII.

TurnoBsle 3a1aHuA AJIS IPOMEKYTOUHON aTTeCTallN

1. Bo ckonIbKO pa3 IIOTHOCTH BO3/YXa, 3aIOJIHSIOUIET0 IOMEICHUE 3UMOI TP 3alaHHON TeMIepaType, O0JIbIle ero INIOTHOCTH
JIETOM IpU IaHHOH Temneparype? JlaBiieHue ra3a MOXKHO CYMTATh MOCTOSHHBIM.

2. Ilpu nogpeme BepToJieTa Ha HEKOTOPYIO BBICOTY OapoMeTp, HaXOSIIIUICS B €ro KaOMHE, H3MEHIJI CBOE ITOKa3aHHe Ha HEKOTOPOe
3Ha4yeHue. Ha kakol BBICOTE JIETUT BEPTOJIET, €CJIM Ha B3JIETHOM TUIOLIaKe OapOMeTp MOKa3bIBall H3BECTHOE 3HAYCHHE?
TemmepaTypy BO3lyxa CUATaTh HOCTOSHHON U N3BECTHOM.

3. Ompezenure yAenbHYIO TEIJIOEMKOCTh IIPU MIOCTOSHHOM JIaBJICHUH KUCIOPOJA.

4. Kucnopon Maccoil m HarpeBaroT NpH MOCTOSHHOM JiaBieHuH. HauanpHas 1 KOHe4Has TeMnepaTypsl Janbl. OnpenenuTh
W3MEHEHUE BHYTPEHHEH SHEPIUu rasa.

5. WneanpHas TemoBas MalinHa, pabortatomias no nukiny KapHo, coBepiiaer 3a 01MH LUK HEKOTOpyro paboty. Temneparypa
HarpeBarejid U TEMIIEpaTypa X0JI0AUJIbHUKA N3BECTHBI. HaﬁﬂMTe KOJIMYECTBO TCIIOTHI, OTJaBacMO¢C MaIIWHOM 3a OJWH LUKIJT
XOJOAWIBHUKY.

6. JIBa paBHBIX OTPHLATENBHBIX 3aps/ia HAXOJATCS Ha 3aJJaHHOM PACCTOSHHUHU IPYT OT Apyra. OnpenenuTe HanpspKeHHOCTD MO B
TOYKE, pacIoI0KEHHOW Ha HEKOTOPOM PACCTOSIHUHU OT 3aps/10B.

7. C xaKoii CKOPOCTBIO JOJDKEH JBUIAThCA 3JIEKTPOH, YTOOBI €10 MIIYJILC ObUI paBeH UMITYJIbCY (OTOHA ¢ 3alaHHOMN JUTUHOM
BOJIHBI?

8. JlnrHa BOJIHBI CBETA, COOTBETCTBYIOIIAsE KpacHO rpanuue GpoTosddexra, 1is HEKOTOPOro MeTajlia, paBHa HEKOTOPOU JIJIMHE
BOJIHBI. HaiiTn paboTy BBIX0/1a AJIEKTPOHOB U3 META/Ia 1 MAKCUMAJIbHYIO CKOPOCTb AJIEKTPOHOB, BRIPHIBAEMbIX M3 3TOI0 MeTalla
CBETOM C 3aJJaHHOM JJIMHON BOJIHBI.

9. Kakoit nzoron odpasyercs u3 Topust mociie 4yeTsipex anb(a-pacmagoB U IBYX OeTa-pacrianaos?

10. DHeprust cBsI3M siipa, COCTOSIIETO U3 TPEX MPOTOHOB U YEThIPEX HEUTPOHOB, U3BeCTHA. ONpeneNnuTs Maccy HEUTPaIbHOTO
aToMma, 00J1aJIafoIero ATUM SIPOM.

6.4. Kputepuu oneHuBaHus

Ha sKk3aMeHe CTyIeHT MOIy4aeT OLEHKY:

«OTJIMYHO» — Pa3BEPHYTHII OTBET C MPUMEPAMH U TIOSICHEHUSIMH Ha BCE TEOPETHYECKHE BOIIPOCHI OMIIETA, TIOJIHOCTHIO PEIIeHBI U
pacnucaHsbl 10 JSHCTBUSAM BCE 3a/1a4H, YKa3aHHbBIC B OujeTe;

«XOPOIIIO» — Pa3BEPHYTHINM OTBET C IPUMEPAMHU U MOSICHEHUSMH Ha BCE TEOPETUYECKUE BONPOCHI OMIIETa, MOTHOCTHIO PELIeHa U
pacnucaHa 1mo AeHcTBHsIM XOTs OBl O/IHA 33/1a4a U3 OmieTa, IMO0 MOHOe pelIeHre IBYX 3a1a4 U3 OWiieTa 1 HeTIOJHBIA OTBET Ha
TEOPETUYECKUE BOMPOCHI,

«yIOBJIETBOPUTEIBHO - YETKHUIT JIOTHUHBIH OTBET Ha TEOPETUUECKUE BOIIPOCKH B OUIIETE M JIFOObIE JIOTHYHBIE TIOSICHEHUS 1O
3a/1a4am, JJM0O0 TIOJIHBINA OTBET Ha OJIMH TEOPETHYECKUI BONIPOC U pElICHHE OJHOH 3a1auun (yactuuHoe (He meHee 50%
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pELIeHus 33/1a41) W [IOJTHOE B 3aBUCHMOCTH OT CJIO>KHOCTH 3aJa4H), TMO0 MoYTH nojHoe (He MeHee 80% penreHus L1l KaKIoH
3a[auu) peuieHue ooenx 3aaay;

«HEYIOBIETBOPHUTEILHOY - BBIIOJIHEHHE MeHee 50% 3aaHni, yka3aHHBIX B OWiieTe, 32 HCKIIOYEHHUEM CIIy4aeB MOYTH MTOJTHOTO (He
MmeHee 80% pereHuns 11t Kax 101 3a7a4um) pereHus: ooenx 3aaay.

7. YHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOJXY JIST)

7.1. PexoMeHnnyemasi 1utepaTypa

7.1.1. OcHOoBHas JUTEpPaTypa

ABTODBI, COCTABHTEITH 3arnaBue WznarensctBo, Ton| Pecype
JI1.1 |CuByxuH /1. B. OO0muii kypc ¢pusuxu: yuebHoe ocodue Ais By30B: B 5 ToMax ToM  |Mocksa : 3BC
3: 9JIeKTPUIECTBO W3narensckast
(http://znanium.com/catalog/document?id=303207) ¢upma "duzuko-
MaTeMaTHdecKas
auteparypa" (OGU
3MATIJINT), 2015
JI1.2 |Casenses U. B. OnexrpuuectBo. Konebanns u BoiHbl. BosHOBast ontuka: yuebHoe |Cankr- [lerepOypr 9BC
nocobue : Jlans, 2019
(https://e.lanbook.com/book/117715)
JI1.3 |Uponos U. E. 3amauu 1o oomIei Gpusmnke: yueOHoe mocoOue i By30B Cankr- [Terepoypr |  3BC
(https://e.lanbook.com/book/152437) : Jlans, 2021
JI1.4 |Cagenbes U. B. Mexanuka. MosekyispHas pusuka: yueOHOe TTocoOue /s By30B Camnkr- [Terepoypr |  3BC
(https://e.lanbook.com/book/152453) : Jlans, 2021
JI1.5 |CaBenbes U. B. MornekynspHas GU3UKa U TEPMOIHMHAMHKA Cankr- [TerepOypr 3BC
(https://e.lanbook.com/book/167871) : Jlans, 2021
JI1.6 |Casenbes U. B. Bosnnsl. OnTuka Canxr- [lerepbypr | 39BC
(https://e.lanbook.com/book/167872) : Jlans, 2021
JI1.7 |CaBenses U. B. KBanToBas onTrka. AtomHas Qu3rka. ®u3nka TBEpAOTO Tea. Cankr- [TerepOypr 9BC
®du3uka aTOMHOTO sIJIpa U JIEMEHTapHBIX YaCTHI] : Jlans, 2021
(https://e.lanbook.com/book/167873)
7.1.2. lonoHUTEIbHAS TUTEPATypa
ABTOpBI, COCTaBUTEIH 3arnaBue WzparensctBo, ron| Pecype
JI2.1 |JTanncGepr I'. C. Ontuka: yyeOHOe nocobue Mockaa : OBC
(https://biblioclub.ru/index.php?page=book&id=485257) duzmatiut, 2017
J12.2 |Kum /[I. Y., KonoBanos|®usuka. DnekrpudectBo U Maraetusm. Kypc neknuii ¢ npumepamu  |Cankr- [TetepOypr 9BC
H. I, Jlesur I. 1.,  |pemenus 3amau: yueOHOE IOCOOHE : Jlans, 2019
Konosasios I1. H. (https://e.lanbook.com/book/113902)
J12.3 |Kanamuukos H. I1., |O6mias ¢pusnka. COOpHUK 3aJaHUH M PYKOBOACTBO K PEIICHUIO Cankr- [TerepOypr 9BC
MypaBbeB-CMUpHOB  |3a1au: yueOHOe mocodue : JIanb, 2020
C.C. (https://e.lanbook.com/book/130574)
JI2.4 |Kanamnukos C. I'. DneKTpuyecTBO: yueOHoe nocodue Mockaa : OBC
(https://biblioclub.ru/index.php?page=book&id=83226) duzmatiut, 2004
JI2.5 | Xaiikun C. 3. ®u3nvecKkre OCHOBBI MEXAHUKH Camnkr- [lerepOypr OBC
(https://e.lanbook.com/book/167705) : Jlans, 2021
JI2.6 |Inonbckuii 3. B. BBenenue B aToMHYI0 QU3UKY Camnkr- [lerepOypr 9BC
(https://e.lanbook.com/book/167794) : Jlans, 2021
JI2.7 |KanamnukoB H. I1.,  |'paduueckne MeTons! pemieHus 3a1a4 0 MOJIEKYJISIPHO- Cankr- [Tetepbypr | 3BC
Kpacun B. I1. KHHETUYECKOU TEOPUH U TEPMOJIUHAMUKE UIeaTbHBIX Ta30B : Jlans, 2021
(https://e.lanbook.com/book/167854)
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ABTODBI, COCTaBUTEIHN 3ariaBue WznarensctBo, ron| Pecypce
JI2.8 |byrukos E. 1. OnTtuka Cankr- [lerepoypr | OBC
(https://e.lanbook.com/book/168365) : Jlans, 2021
J12.9 |Kanamnukos H. I1.,  [[IpakTukyM 1o pemieHHo 3a1a4 1no ooueMy Kypey GU3uKu. Cankr- [letepoypr | OBC
Koxesuukos H. M., |Koneb6anus u Boiubl. Ontuka : Jlans, 2021
Kotsipno T. B., (https://e.lanbook.com/book/168598)
Crupun I'. T
JI2.10 [Ky3nenos C. U. Mexannka. Monekysipaas Guszuka. TepmMognHaMuKa Cankrt- [lerepoypr | OBC
(https://e.lanbook.com/book/168618) : Jlans, 2021
JI2.11 |Kanamnukos H. I1.,  [IIpakTHkyM IO pelIeHUIo 3aaa4 1o obumemy kypcey ¢pusuku. OcHobl |CaHkt- IletepOypr | OBC
KoxeBuukoB H. M., |kBanTOBO# (u3uku. CTpoeHHE BelecTBa. ATOMHAS U siAepHAs : Jlans, 2021
Kotsipno T. B., ¢busuka
Crompun I'. T (https://e.lanbook.com/book/168664)
JI12.12 |Kanamnukos H. I1.,  [IIpakTukyM IO pemeHuro 3aaad oomero kypea ¢pusuxu. Mexanuka |Cankr- IlerepOypr [ OBC
Kotsipno T. B., (https://e.lanbook.com/book/169173) : Jlansb, 2021
Kycros C. JI., Ciiupun
Ir.T.
JI12.13 |buprokosa O. B., @Duszuka. DIEKTPUYECTBO U MATHETU3M. 3aJIa4H1 C PEIICHUIMU Cankr- Ilerepbypr | OBC
Epmaxos b. B., (https://e.lanbook.com/book/169255) : Jlansp, 2021
Kopenxas 1. B.
7.1.3. MeTonnueckue pa3zpabdoTku
ABTOpBI, COCTaBUTEIH 3arnaBue WzparensctBo, Ton| Pecype
JI3.1 |becconos A. A. JlaGopaTopHBIN PAKTUKYM 110 MOJIEKYISIPHOU (HU3HKE YensiOuHCK : 9BC
(http://library.csu.ru/rbooks2/view2? WznarenbcTBO
code=local/007707/bessonovaa) YenstOuHCKOTO
rOCyIapCTBEHHOT O
YHUBEPCHTETA,
2015
JI3.2 |Becconos A. A. BBenenune B 1a00paTOpHBIN MPAKTHKYM 10 (pU3MKe: yueOHOe YensiOuHCK : 9BC
nocobue Yensb. roc. yH-T,
(http://library.csu.ru/rbooks2/view2? 2003
code=local/200401n0063/bessonovaa)
JI3.3 |byuensaukos B. JI., [JIabopaTopHBIii IpakTUKYM 1O Kypcy "DIEKTPUIECTBO U Y. 1:wmm., 2001 9BC
Epernosa O. B. MarteTusM'": yueGHoe ocodue 1y CTYAEeHTOB (HPH3UIECKUX
CHeUHaIbHOCTEH YHHBEPCHTETOB
(http://library.csu.ru/rbooks2/view2?
code=local/200109n0152/buchelnikovvd)
JI3.4 |Tpodumor B. T"., JlaGopaTopHBIN IPaKTHKYM 10 ONTHKE: y4eOHOe mocodue YenstOuHCK : OBC
BecconoB A. A. (http://library.csu.ru/rbooks2/view2? code=local/007686/trofimovvg) |Yensi0. roc. yH-T,
2008
JI3.5 |becconos A. A. JlaGopaTopHBbIi IPAKTHKYM 10 MEXaHUKe: yueOHOe mocobue YensOUHCK : 9BC
(http://library.csu.ru/rbooks2/view2? Yens0. roc. yH-T,
code=local/007688/bessonovaa) 2008
JI3.6 |['puropses 0. M., ®du3uka aTOMa ¥ aTOMHBIX SIBIICHUH: yaeOHOe mocoone Mockaa : 9BC
Kprukun 1. C. (https://biblioclub.ru/index.php?page=book&id=457657) duzmariut, 2015
JI3.7 |Crpenkos C. I1. MexaHuKa: yueOHUK Cankr- [letepOypr 9BC
(https://e.lanbook.com/book/115197) : Jlans, 2019
JI3.8 |3ucman I'. A., Tonec [Onruka. ®usnka aToMOB U MoseKyJ. PU3UKa aTOMHOTO S/1pa U Cankr- [letepOypr OBC
0. M. MHKpPOYACTHIL: y4eOHOe mocodue : Jlans, 2019
(https://e.lanbook.com/book/115202)
JI3.9 |Capuna M. I1., BonHoBast 1 KBaHTOBas ONTHKA: yueOHOE TTocoOue HoBocubupck : OBC
Xonseko B. H. (https://biblioclub.ru/index.php?page=book&id=576508) Hoocubupckuit
TOCY/apCTBEHHBIN
TEXHUYECKUH

yHuBepcureT, 2019
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ABTODBI, COCTaBUTEIHN 3arnaBue WznarensctBo, Ton| Pecypc
JI3.10 [ITupanmumsunm L. A., | 31eKkTpudecTBO M MarHeTU3M Cankr- [TetepOypr 9BC
Hamaruna E. B., (https://e.lanbook.com/book/167371) : Jlans, 2021
Kansesa H. A.,
[Nonxoga E. A.
JI3.11 [Muponosa I'. A., MornekynspHas GU3MKa U TEPMOJMHAMHKA B BOTIPOCAaX M 3aJauax Camnkr- [TetepOypr 9BC
Bpannr H. H., (https://e.lanbook.com/book/168403) : Jlans, 2021
Caneukuit A. M.
JI3.12 | Akcenona E. H. O6mas pusuka. Mexanuka (TaBbl Kypca) Camnkr- [Terepoypr | OBC
(https://e.lanbook.com/book/169074) : Jlans, 2021
JI3.13 | Akcenona E. H. O6mas ¢uzuka. OnTka (raaBsl Kypca) Cankr- [letepOypr 3BC
(https://e.lanbook.com/book/169075) : JIanb, 2021
JI3.14 | Axcenosa E. H. Oomas ¢usuka. TepmoauHamuka u MonekyisipHas ¢usuka (riaBsl  |Caskr- IlerepOypr [ OBC
Kypca) : Jlans, 2021
(https://e.lanbook.com/book/169076)
JI3.15 |Axcenosa E. H. O6mast pusnka. DIEKTPUIESCTBO U MarHEeTH3M (TJIaBbI Kypca) Camnkr- [TetepOypr 9BC
(https://e.lanbook.com/book/169077) : Jlann, 2021
7.2. IlepeyeHnb pecypcoB HHPOPMAIMOHHO-TeJIeKOMMYHHKAaMOHHO¥ ceTn "UHTepHeT"
31 |Jlanb [DnexTpoHHBLH pecypce] : anekTpoHHO-OubauoreuHas cuctema (ObC) / uznarenscrso Jlans http://e.lanbook.com/
32 |IOpaiit [DnekTponHbIil pecypc] : anekTpoHHO-O0ubnoTeunas cucrema (9bC) / n3patenscrBo FOpaiit. https://biblio-
online.ru
93 |VuuBepcuTerckas OMOIHOTEKA OHIAWH [ DIEKTPOHHBIN pecypce] : AnekTpoHHO-0ubmoTeynas cucrema (O6C) / 000
Jupexrmenua [Madmummunr. http://biblioclub.ru/
34  |Znanium.com [DneKTpoHHBIN pecypc] : anekTpoHHo-0nOmoreyHas cuctema (ObC) / HayuHo-n3narenbckuii HeHTp
HNH®PA-M. http://znanium.com
D5 |YuebHo-meronnueckuii caiit «IIpenonaBaTensm u cryaeHTam» http://teachmen.csu.ru
26 |Hayunsle u Hay4HO-TIONYyJIIpHBIE JIeKMu http://elementy.ru
37 |Hayunas snexktpoHHas oubnuoreka Poccuiickoit Akanemun Hayk http://www.elibrary.ru
7.3 IlepeyeHb MH(POPMALIMOHHBIX TEXHOJIOTHIA
7.3.1 IlporpamMmHoOe 0becnieyeHue
Adobe Reader
WinDjView
LibreOffice
Adobe Connect Acrobat
LMS Moodle

MS Office365

7.3.2 TIpodeccuonasibubie 6a3bl JAHHBIX H HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

1. DnekTpoHHbIi KaTanor HayyHoi Oubanoreku Yenl'Y [DnexTponHsii pecypce] : 6a3a nanubix / YenstO. roc. yH-T. — YensOuHCK,

1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sypHasr
American Physical Society : caiir. — URL: http://journals.aps.org/about — 5I3. anri. — Pesxum nocTymna: ToJIbKO U3 CETH
yHHBepcHTETa. — TEKCT : SIEKTPOHHBIH.

3. Web of Science : mynpTHIuCIMIUIMHAPHAS pedepaTuBHas 6a3a nqaHHbIX / komnanus Thomson Reuters. — Pexxum nocryna: ajist
3apeructpup. nois3osarencii Uenl'V. — TekcT : 3€KTpOHHBIN.

4. Scopus : pedeparuBHas 6a3za nannbix / Elsevier BV. — URL: http://www.scopus.com/ — SI3. aHri1. — Pexxum noctyma: 1uis

3apeructpup. nojin3opareneil Uenl'Y. — TekcT : 37eKTpOHHBIN.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — fI3. anri. — Pesxxum goctyma: ais 3aperucTpup. nons3opaterneid Yenl'Y.
— TeKcT : ANeKTPOHHBIH.

6. KOHCIIEKTHI JIeKIMi ¢ AEMOHCTPAIMAME ¥ BUPTYaJIbHBIMHU J1a0OpaTOPHBIMH SKCIIEpUMEHTaMH Ha caiite http://teachmen.ru

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHME JUCIUIIJINHBI (MO JIS)
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Js peanu3anuy JUCIUTUIHHBI HCTIONB3YIOTCS yIeOHbIE ayIUTOPHH AT POBEICHNS 3aHATHH JICKIIHOHHOTO THIA, TIPAKTHIECKHX
3aHATUIL, TPYNIIOBBIX U MHAUBHUYaJIbHBIX KOHCYIbTAlUH, TEKYILET0 KOHTPOJIS U IPOMEKYTOUHOM aTTEeCTAlUU, a TAKKe IOMEILCHUS
JUISL CAMOCTOSITENNFHON paboThL. YueOHbIC ayAUTOPHH YKOMIUIEKTOBAHBI CHEIHAII3HPOBAHHON MEOENBIO U TeXHHIECKUMHU
cpencTBaMU 00Y4eHHUS - MYJIbTUMEIUHHBIM 000pyI0BaHHEM (3KpaH, HOYTOYK, IPOEKTOP, KOJOHKN).

Jnst mpoBeaeHNs 3aHATHH JISKIIMOHHOTO THUIA MPeJIaraloTcst Habopbl JEMOHCTPALIOHHOTO 000PYA0BaHHS M Yy4eOHO- HATTISIHBIX
nocoOuii (MyIbTUMEINIHBIEC TIPE3EHTALINH).

JlabopaTopHbIe 3aHATUSI IPOBOJAATCS B yueOHOM 1abopaTopuu oO1Iel U NPUKIaTHON (PU3UKH, OCHALIEHHOH HE00XO0IUMbIM
o0opynoBaHNEM, IEpedeHb KOTOPOTO IPHUBEJIEH B TACIIOPTE Ta00PaTOPHH.

Hcnonb3yercs 31eKTpOHHbBIM YnTaNbHbIN 3a1 HayuHol 6ubnuoTeku Uenl'y (ayautopus 206) Ui caMOCTOSITENbHOM paboThI
CTY/ICHTA, OCHAIIICHHBIH IEPCOHAILHBIMHI KOMIIBIOTEPaMH, MYJIbTHMEINIHHON anmaparypoii. B ayantopun obecrieueH 10CTym K
Pa3IMYHON CIIPaBOYHOM JIUTEPATYpeE, SHIUKIONEIUSIM, OMOIHOrpadhUUECKUM U MIOJTHOTEKCTOBBIM 0a3aM JaHHBbIX,
UHGOPMAIIMOHHBIM pecypcaM «HTepHeT».

9. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIUXCSA 11O OCBOEHUIO JUCHUIIJIMHBI (MOY JIST)

OcBoenue cojiepkaHus yaeOHOH TUCIHUIIHHBI «DHU3HKay» OCYIIECTBIACTCS Ha JIEKIUSX, TPAKTHIECKHX 3aHATHIX U B TIpolecce
CaMOCTOSTEIbHON yueOHOH AeATeIbHOCTH CTYJEHTOB.

JIexnMOHHBIC 3aHATHS 00ECIEYNBAIOT TEOPETHIECKOE M3YUCHHE TUCIUIIIHHEL. OCHOBHBIMU METOJAMH O0OyIEHHUS SBISIOTCS
UH()OPMAIIMOHHO-00BSICHUTENbHBIH U ITpoOeMHbIN. Ha JTeKIUsIX n3naraercss OCHOBHOE COJIEp)KaHHe TeM IPOrpaMMBbl, IPOBOIUTCS
aHAIII3 OCHOBHBIX NTOHATHH W pacCMaTPHUBAIOTCS IPUMEPHI.

JIeKIMOHHBIN MaTepHall SIBISIETCS BaXKHBIM, HO HE €IMHCTBEHHBIM IS YCBOCHUs ydeOHOM AucuuIunHel. Ero o0s3arensHo
HEoOXOANMO TOTIOTHUTH MaTepPHAIOM OCHOBHOH U IOTIOTHUTEIBHON TUTEPATyPHI IO TEME.

Oco0oe BHUMaHHE B TEUCHUE CEMECTpa ClIelyeT 0OpaTUTh Ha BBIIOIHEHUE PAOOT 1a00paTOPHOro MPAaKTUKyMa: HEOMyCTHMBI
TIPOMYCKH JTa0OPaTOPHBIX paboT 6€3 YBAKHTEIBHOW PUYHHBIL.

IIpu BO3HUKHOBEHHMU BOIIPOCOB 110 TeMaM, BIHOCUMBIM Ha CPC, cnenyeT oOpaTUThCs 3a KOHCYJIbTalMeH K NpernogaBaTelo,
BeIyIIeMy JICKI[HOHHbIE 3aHATHS. [Ipn BOSHIKHOBEHUH 3aTPyIHCHUH B MOHUMAaHAN MaTeMaTHYECKOTO ammapara (GH3UKH CIeTyeT
00paTUTBCS K COOTBETCTBYIOIIMM YUeOHUKAM 110 KypCy BbICLIEH MaTeMaTUKH.

Ba)kHBIM MOMEHTOM IIpH M3y9YEHHH JTI000H JUCIUIIINHEI SBISETCS OPraHN3aNis CaMOCTOATEIbHON paboTel. [Ipn ocBoeHNHM
Marepuaia He clelyeT CTPEMHUTHCS K MEXaHUUECKOMY 3allOMUHAHUIO IPUBEICHHBIX ONpeaeneHUH, GOpMYIHPOBOK U MOJOXKEHUH,
eciu TpeboBaHU K Bam mpsMo He yka3eIBaroT Ha 3T0. Brionxe 3¢ (ekTHBHOI MOXKeT 0Ka3aThCsl HOIBITKA TIOHATh CYTh SBICHUS,
BBIPa0OTaTh CBOE OTHOLIEHHE K HEMY, OIIHPAsCh Ha MaTepUall, COJepKallluiics B peKOMEHJOBaHHOU uTeparype. Takxke
PEKOMEH/TyeTCsl pABHOMEPHO PacIpe/ielIsITh Harpy3Ky CaMOCTOSTEIIBHOTO O0YUIEHHS B TEIEHHE CEMECTpa.

B CJlydac IpUMCHCHUS TTIPpU OGy‘{CHI/II/I JAUCHUIUIMHBI 3JICKTPOHHOTO O6y‘{eHI/IH, JUCTAaHIIMOHHBIX O6p3.30BaTCJ]])H]>IX TEXHOJIOTHI
obmIeHne 00yJaoMUXCs U TIPENoIaBaTeNs OCYIIECTBIACTCS B PeXKUME PEalbHOTO BpeMeHH (OHIalH-TeKIUN (BeONHAPHI), JaThl,
BUJICO-KOH(EPEHINH U JIp.) WU OTIOKEHHOIO BPEMEHHU (CHCTeMa JUCTaHIMOHHOro o0y4yenust Moodle, MS Office365, ¢popymsl,
3NIEKTPOHHAS MOYTA H JIp.).

IIpu 0Oy4yeHun iUl ¢ OrpaHMYEHHBIMY BO3MOXHOCTSIMU 3/I0POBBSI SJIEKTPOHHOE 00YUCHHUE, AUCTAaHIIMOHHbBIE 00pa30BaTe/IbHbIE
TEXHOJIOTHH IIPEIyCMAaTPHUBAIOT BO3MOXKHOCTG IIPHEMa-Tepeiadr HHPOPMAINH B JOCTYIMHBIX I HUX (OpMax.

Peanuzanust AMCUUILIMHEI C IPUMEHEHUEM 3JIEKTPOHHOTO 00y4YeHUs, TUCTaHIIMOHHBIX 00pa30BaTeIbHBIX TeXHOIOruH (nanee — D0,
JOT) ocymecTBnstercst Ha ocHOBaHHH «[los10KeHNs 0 peann3aniy OCHOBHBIX U JOTIOTHUTEIBHBIX 00pa30BaTeNIbHBIX IIPOTPaMM C
MIPUMEHCHUEM JIEKTPOHHOTO 00y4EHHS U JUCTAHI[OHHBIX 00pa30BaTeIbHBIX TEXHOIOTHIA B (hefiepaIbHOM roCcyJapCTBEHHOM
010/PKETHOM 00Pa30BaTEILHOM YUPEXKICHUH BBICIIET0 00pa3oBaHus «HeasOMHCKHI TOCyJapCTBEHHBIN YHUBEPCUTET,
«[TomoxeHns o MOpsIKe 3a4eTa 00YUAIOIIMICS 10 OCHOBHBIM NPO(eCCHOHATBHBIM 00pa30BaTEIbHEIM IIPOrPAMMaM BBICIIIETO
obpazosanus B PTBOY BO «Uenl 'V» pe3yabTaToB OCBOSHHUS B OPraHU3alUsX, OCYLIECTBISIOIIX 00pa30BaTeIbHYIO
JeATeNHOCTD, YIEOHBIX IIPEIMETOB, KypCOB, IUCIUININH (MOTYyIe), MPaKTHK, JOMOTHATEIHBIX 00pa30BaTeIbHBIX MIPOTPAMM))
MOCPEICTBOM JIEKTPOHHOI HHPOpMaMoHHO-00pa3oBarenbHoi cpeabl PTBOY BO «Uenl Vy». B HCKIIOYMTENBHBIX CITydasx
(pope-maskop u T.11.) IpH peanm3anuy oOpa3oBaTenbHOI AesTensHocTH ¢ mpuMeHeHHeM D0, JOT MoryT npuMeHsTh KOMIIOHEHTHI,
He BXOJUAIINE B IEPEUeHb 3JIEKTPOHHON HH(POPMALMOHHO- 00pa30BaTENbHON Cpebl.

10. CHEITMAJIBHBIE YCJIOBUSA OCBOEHUSA JTUCHUIIJINHBI OBYYAIOIIIMMHUCSA C HHBAJIMTHOCTBIO U
OI'PAHMYEHHBIMH BO3MOKHOCTSAMM 3JOPOBbA

OcBoeHNe QUCUMILUIMHBI HHBAIMIAMU U JMUAMU C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3[0POBbsl OCYIIECTBIIAETCS C UCIONIb30BAHHEM
CIEMANbHBIX TEXHUYECKUX CPEJCTB U T0JI0 HH(GOPMAIMOHHBIX TEXHOJIOTHH, IPEA0OCTaBIsIEMbIX PeCypCHBIM yueOHO-METOANIECKIM
LEHTPOM 110 00y4EeHHIO HHBAIUAOB U JIUL C OFPAHUYEHHBIMH BO3MOKHOCTAMH 310poBbs Uenl'Y no 3anpocy oOydaromerocs.

1. MoOunbHEIe cTienaTbHbIe TEXHIYECKIE CPEeCTBA AT JIALI ¢ HAPYIICHUSIMH 3PSHUS: HOPTATHBHEIA KOMITBIOTEP C BBOJJOM/BBIBOIOM
mpudTom bpaiing ¢ cunresaropom peun «ElBraile-W14J G2»; HOyTOyku ¢ mporpaMMHO# 5KpaHHOTO focTyna NVDA; anekTpoHHbIe
YBEJNMUHUTENH VIS YAaJIeHHOTO IPOCMOTPA; BHACOYBEIHIUTEIN IIOPTATUBHEIE; TH(IIOIIIEep; IU(POBEIe TUKTODOHBL
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2. MoOwipHbIe cHenuaIbHbIe TEXHUUECKHE CPENCTBA AJISI JIMI ¢ HapYIICHHUSMH CIIyXa: CHCTeMa CBOOOAHOTO 3BYKOBOTO HOJS CO
BCTPOCHHON COBMECTHMOCTbIO ¢ FM-ycTpoiictBamu; paauokiaccel «CoHeT-PCM» ¢ mepenaTdvkoM, 3ayIIHBIM HHIYKTOPOM U
WHIYKIIMOHHOW TeTyel; cucteMa WHPOpMAaIMOHHAs Ul cladochblmamux nepeHocHas «Mcrok» A2 co BCTPOCHHBIM IIJICEPOM —
3BYKOBBIM HH(OPMATOPOM; JOKyMEHT-KaMepa; IPOrpaMMUPYEMbIE CIIyXOBBIE allapaThl HHIUBUIYAIbHOIO IOJIb30BaHMUS.

3. AccucTvBHbIC WH()OPMAIMOHHBIC TEXHOJOTHU: MPOTpaMMHOE OOecreueHHe 3KPaHHOTO JIOCTyNna ¢ CHHTe30M peud NVDA;
HPOrpaMMBI SKPaHHOTO YBETMUYESHUS; IPOrPaMMBbI PEYEBOT0 CHHTE3a ISl KOMIIBIOTEPOB M HOYTOYKOB; IIPOTrPaMMBI PEUEBOTO CHHTE3a
JUTSl MOOHMJIBHBIX YCTPONCTB; SKpaHHAs KIIAaBHATYpPa; dSKpaHHAsS JTyma.

IIpu HEOOXOAMMOCTH A1 OOYYAIOIIMXCS € HApYLIICHHSIMH 3peHHs Ha pabouyMx MecTax A NPOBEACHHS HPAKTUYECKHX WIN
1a00paTOPHBIX 3aHATUI yCTaHABIMBAeTCs CHELHUAIbHOE IPOrpaMMHOE obecreueHue (mporpamma peueBoil HaBuranuu NVDA,
pedeBbIe CHHTE3aTOPH, SKPAHHBIE JTYIIHI).

B yueGHble ayauropuu oOecreuuBaeTcs OECIPEISATCTBEHHBIM TOCTYN A OOydarolMXcs WHBAIUIOB M OOydaroluxcs ¢
OTPaHUYEHHBIMH BO3MOXXHOCTSIMH 3I0pOBbS. B Kakmol ayauTopud, riae OOydaroTcsi MHBAIMALI M JIMIA C OTpPaHHMYCHHBIMU
BO3MOKHOCTSIMU 3JI0POBbsI, IIPEyCMaTPUBAETCSI COOTBETCTBYIOIIEE KOIMYECTBO MECT A1 OOyUarOUIMXCsl ¢ yIETOM HapyIIeHUH UX
3/I0POBbSL.

Jns ocBoeHMs AUCHUUILIMHBI MHBAJIUJAM U JHLAM C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3[0POBbS IPENOCTAaBISIETCS AOCTYH K
HeYaTHBIM UCTOYHHKAM, NMEIOIIMMCS B HaydHOH Onbnnorexe Yenl'Y, ¢ MOMOIIBIO CIIEIMANBHBIX TEXHUIECKUX CPEICTB; TOCTYII K
3JIEKTPOHHBIM HMCTOYHHUKAM, NPEJCTaBICHHBIM B (DOpMe 3IEKTPOHHOrO AOKYMEHTa B (oHae HayuHod O6ubmuoreku YenlV wmim
JNEKTPOHHO-OMOIMOTEUHBIX CHCTEMAX, ¢ IOMOIIBIO CHEIUATIBHBIX TEXHUYECKHX U NPOTPAMMHBIX CPEACTB (pabouyee MecTo Ui
He3psiuero Iojb30BaTellsl ¢ IPOrpaMMHBIM OOECHEYEeHHEM HKPAaHHOrO AocTyma ¢ cuHTe3oM peun NVDA, paGouee Mecto ¢
KOMIBIOTEPHBIM POJIIepoM u KiaBuaTypoit Clevy ¢ OOIBIIMMH KHOTIKAMH H C Pa3IestolIeii KIaBUIIN HAKIIaIKOMH).
YuyebHo-MeToAnYEeCKHe MaTepUallbl Il 00Yy4aroIMXCs U3 YHCJa HHBAJIMIOB U JIUIl C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 310POBbS
MIPEIOCTABIIOTCS B (hOpMax, aIalTUPOBAHHBIX K OTPAHUYEHHSIM UX 30POBbS M BOCTIPHATHS HHPOPMAINH:

JUnst u1 ¢ HapyIIeHUsIMU 3peHHUs:

- B IIeYaTHO# hopMe yBEITHUECHHBIM HIPUPTOM,

- B ()OpMeE IIEKTPOHHOTO TOKYMEHTA,

- B hopme ayaunodaiina,

- B IeyaTHO} dopme mpudrom Bpaiins.

Jnst M1 ¢ HapyIeHnsIMA cITyXa:

- B IeyaTHO# hopme,

- B (pOpMe DIIEKTPOHHOTO TOKYMEHTA.

JUst U1 ¢ HapyleHUsIMU OIIOPHO-/IBUTaTeJIbHOTO amapara:

- B eyaTHO# hopme,

- B ()OopMe€ IIEKTPOHHOTO TOKYMEHTA,

- B hopme aymuodaiina.

JlanHbIi IepedeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCHMOCTU OT KOHTHHI€HTA 00yJalomuXCsl.

I[J'lﬂ HWHBAJIMAOB U JIML C OrpaHUYCHHBIMU BO3MOXHOCTAMU 3J0POBbS OCBOCHUEC JUCHUITIIIMHBI MOXKCT 6blTb YaCTUYHO WJIH ITOJIHOCTBIO
OCYIIECTBJICHO C UCIIOJIb30BAaHNEM JAUCTAaHIIMOHHEIX 00pa3oBaTenbHBIX TexHoNorui (Moodle, Adobe Connect Pro u mp.).

B ocBoenun AVUCHUIUVIMHBI UHBAJIMAAMHU U JIMOAMU C OIpaHUYCHHBIMU BO3MOXKHOCTSAMU 30POBbSA HUCIIOJIB3YETCSA MHAMBUAYAJIbHASA
pabota. [log mHAMBUIYanbHOH paboToil mogpa3zymeBaercsi aABe (GOpMBI B3aMMOICWCTBUS C MperoJaBaTeNieM: WHIWBHIYyallbHAS
yueOHas paboTta (KOHCYJIbTALUH), T.C. IOMOJHUTENBHOE pa3bsCHEHHE YUeOHOT0 MaTepraia U yriayoJieHHOe U3y4eHHe MaTepHaia C
TeMH OOYYAIOIIMMUCS, KOTOpPHIE B OTOM 3aMHTEPECOBAHbl, W WHIMBUAYyaJbHas BOCIHUTaTeNbHas paborta. VHIuBHIyanbHBIE
KOHCYJIbTAallUU HAIIpaBJICHbI HA MHANBUAYaJIU3alIUIO O6y‘leHI/Iﬂ 1 YCTAHOBJICHHUIO BOCIIUTATCIIbHOI'O KOHTAKTa MEX Y MPErogaBaTeieM
7 00y4aronIMCs MHBATUIOM FITH OOYYAIOIIMMCS C OTPaHMYCHHBIMH BO3MOYKHOCTSIMH 3/10POBBSL.

IIpu npoBeneHUH NPOLEAYPH! OLIEHUBAHHUS PE3yIbTaTOB 00yUEeHNs HHBATIUIOB U JIMI[ C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbS
10 JUCUUIUTMHE 00ECIeYNBACTCSl BHIIOJHEHHE CIECAYIOIIMX IOTOJHHTENBHBIX TPeOOBaHUN B 3aBHCUMOCTH OT HHAMBHIYABHBIX
0co0eHHOCTeH, 00yJaromuxcs:

a) MHCTPYKUUS TI0 TOPSAKY NPOBEISHUS MPOLEIYPhl OLIEHHBAHHS MPEIOCTaBIsIeTCS B JOCTYIHON (opMe (YCTHO, B NIMCBMEHHON
¢dopme, B mucsMeHHOH Gopme mpudTom Bpaiins, ycTHO ¢ HCIIONB30BaHUEM YCIYT CYpAONEPEBOIUNKA);

0) nocrymHas ¢opma NpenoCTaBIeHHs 3aJaHUI OICHOYHBIX CPEeNCTB (B MeyaTHOW (opMe, B medaTHOH (opMe yBeNTHYEeHHBIM
mpuTOoM, B neyaTHoi hopme mpupTom bpaiins, B popme 31eKTPOHHOTO TOKYMEHTA, 3aJaHUs 3aUUTHIBAIOTCS aCCUCTEHTOM, 33/1aHUs
MIPEIOCTABILIFOTCS C HCIIOJIB30BaHUEM CYPIIOTIEPEBO/IA);

B) JOCTynHast (hopMa MperoCTaBIeHHs OTBETOB Ha 3aJaHusl (MMCbMEHHO Ha Oymare, Ha0Op OTBETOB HAa KOMIBIOTEpPE, MHUCHMEHHO
mpudrom Bpaiins, ¢ ucnonb30BaHHEM YCIYT aCCUCTEHTA, YCTHO).

IIpu npoBeneHNH NIPOLEAYPH! OLICHUBAHUS PE3YIbTaTOB 00y4eHHs HHBAIUIOB U JHI[ C OTPAHUYECHHBIMU BOSMOXHOCTSIMU 310POBBSI
MIPEAyCMATPHUBAETCS HCIIOJIb30BAHIE TEXHIIECKUX CPENICTB, HEOOXOJUMBIX M B CBSI3H C UX HHIUBHAYAJIHHBIMU OCOOCHHOCTSIMH. DTH
cperacrBa MoryT ObiTh mpenocrtaBieHbl Yenl'Y MM MOTYT HCHOJIB30BaThCS COOCTBEHHBIE TEXHHUYECKHE cpenacTBa. Illpu
HEOOXOJNMOCTH HHBATUJIAM U JIMI[AM C OTPAHUYEHHBIMH BO3MOXHOCTSIMHU 3I0POBBSI IIPEJOCTABIISETCS TOMOTHATEIBHOE BPEMsI LIS
IMOATOTOBKHU OTBE€TA HA 3aJaHusA, IpOoLEAYypa OLICHUBAaHUA PE3YJIbTATOB 06yqu1/I$[ M0 JUCHUIIJIMHE MOXCT IMPOBOAUTHCA B HECCKOJIBKO
JTaIoB.

HpOBC}leHHC npoueaypsl OCHUBAHUA PE3YJILTAaTOB O6quHI/I$[ HWHBAJIUAOB W JIUI C OTPAHUYCHHBIMH BO3MOKXHOCTSAMU 310POBBSA
JOIYCKaeTCs C UCTIOJIb30BAHUEM AUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOJIOTHH.
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28.03.02 HanounH:xeHepus, npopuab Hanorexnosioruu B MmarepuanoBenennu, ®usmnka,
2022 rox Hatopa, ounasi gopma o0yueHuUs

[IpopexTop mo yueOHoii pabote yrBepxaeHo 30.05.2022  B.E. ®enopos

VY4eHbIM cOBETOM (U3NIECKOTO (PaKyIbTeTa

[Iporokon 3aceqanus Ne 07 ot 28.04.2022

[Ipencenarens YueHoro coBera

dbusnueckoro pakyapTeTa COIIacOBaHO J.A. 3axapbeBuu

3acenanuem kadenpsnl o01Iel U TEOPETHYECKON (PU3MKH

[Iporokon 3aceganus Ne 07 ot 21.04.2022

3aBenyromuii Kadenpoi COIIaCOBAHO A. E. Maiiep

ABTOp (COCTaBUTEIB) A. E. Maiiep
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