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PaGouyas nporpamMma TUCHMILIMHBI (MOXYJIs)™
dusuka

HamnpasieHnue moaroToBku (CrenuanbHOCTD)

04.05.01 ®yugaMeHTabHAA ¥ IPUKIIATHAS XUMUSI

HamnpasnenHocTs (mpoguiib)

ODF AHNYCCKasg 1 6PIOODFaHI/I‘1€CKaH XUMUA

[IpucBauBaemas kBanudukanus (CTENEHb)

XuMmuK. [Iperonasarenb XUMHMH.

®opma 00yueHus

O4Hasin

I'on(s1) Habopa 2025

*Paboyas nporpamMmma JuCHOUIIINHBI (MO)Iy.]'I}I) aZialiTupoBaHa AJis UHKIIFO3UBHOT'O O6y‘-ICHI/ISI HHBAJIUJA0B U
JIiI ¢ OrpaHUYCHHBIMU BO3MOXKHOCTAMUA 310POBbA

Yemsaounack 2025 r.
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04.05.01 dyngameHTaNbHAA U IPUKJIAAHAA XUMHS, cienuanu3anus Opranuyeckas u
Onooprannyeckas xumusi, ®usuka, 2025 rog HaGopa, ouHas ¢popma 00ydeHuUst

ITpopekTop 1o yueOHOH paboTe yTBepxkaeHo 24.02.25 A.A. CanamaToB
Y4eHBIM COBETOM XHMHUYECKOTO (PaKyabTeTa

[Tporokon 3aceqanust Ne 6 ot 14.02.2025

[Ipencenarens YdeHoro coBera

XHUMHAYECKOTO (haKylIbTeTa COIJIaCOBAHO B. A. Bypmuctpos
3acenanuem kadgeapnl o0uIeli U TeopeTHYecKoi (PU3NKH

ITporoxon 3aceganus Ne 04 ot 30.01.2025

3aBenyromui kapenpoi COITIaCOBaHO A. E. Maiiep

ABTOD (COCTaBUTEIIH) JLH. bytbKo

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

1. Henn ocBOEHMS TUCLIUILIAHBI

2. Mecrto aucuumnnsl B ctpykrype OITOIT

3. Komnerenuuu oby4aromerocs, GopMUpyeMble B pe3yJIbTaTe OCBOSHUS TUCHUTITHHBI
(Momyst)

4. O0beM TUCHUTUTUHBI (MOTYJIs)

5. CtpyKTypa U cofiepKaHue AUCIUTUIMHBI (MOJTYJIS)

6. @OH/1 OLICHOYHBIX CPEICTB

6.1. IlepeueHpb BUIOB OILICHOYHBIX CPEACTB

6.2. TunoBble KOHTPOJBHBIE 33JaHUS U UHBIE MAaTE€pUAIbI U TEKYILEH aTTECTalun
6.3. TuIoBbIE KOHTPOJIBHBIE BOIIPOCHI U 3a4aHUs JUIsl IPOMEKYTOYHOM aTTeCTALIUU

6.4. Kputepun onieHUBaHUS

7. YueOHO-MeTOaUYECKOE U UH(POPMAITMOHHOE 00€CTICUCHUE AUCITUTLITUHBI (MOTYJIs)
7.1. PekomeHyemast aureparypa

7.2. Ilepeuenb pecypcoB HH()OPMAIIMOHHO-TEIEKOMMYHUKAIMOHHOM ceTu "MuTepHer"
7.3. Ilepeuenpb nHPOPMALTMOHHBIX TEXHOJIOTUI

8. MaTepHabHO-TEXHUUYECKOE 00ecTIeueHrnEe JUCIUIUTMHBI (MOTYJIS)

9. MeTtoauueckue yKa3aHust sl 00y4aroImxcsi 10 OCBOCHUIO TUCIUIUIMHBI (MOTYJIs)
10. CnenuaibHble yCIOBUS OCBOCHUS AUCLUILIIMHBI 00YyUaIOIIMMUCS C UHBAJIMAHOCTBIO U
OrpaHUYECHHBIMHA BO3MOKHOCTSIMHU 3/10POBbSI

© ®I'BOY BO «Henl'V»




MHMNHOBPHAYKU POCCUN
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1. HEJIX OCBOEHUMA TUCHUTIINHBI

[enbi0 OCBOCHHS TUCUUILTHHBL «DU3UKa» SIBISIETCS (OPMUPOBAHUE Y CTY/ICHTOB €CTECTBEHHOHAYYHOTO MUPOBO33PEHHUS H
npuoOpeTeHne CTyICHTaMHU 3HaHUiT 00 OCHOBHBIX (DYHIAMEHTAJIBHBIX 3aKOHAX (H3HKH.

OCHOBHBIE 337]a9¥ JUCITUTIINHBI: N3YYCHUE CTYACHTaMH OCHOBHBIX MTOHATUI ¥ 3aKOHOB (bH3PIKI/I, 3HAKOMCTBO C OCHOBHBIMH MCTOJaMH
HCCIICA0BaHUs, UCIIOJIB3YEMbIMU B (bPI3I/IKe; HU3yvucHUue HpPIJ'IO)I(eHI/Iﬁ (1)I/I3I/I‘{eCKI/IX 3aKOHOB B HpO(l)eCCI/IOHaJ'II)HLIX 3ajjadax.

Pe3yJ'II)TaTI>I O6y‘{eHI/I$[ IO JUCHUILUIMHE HAIIPABJICHBI HA JOCTHXKCHUE NHAUKATOPOB!

OITK-4-1. meet nipejicTaBICHHE O B3aUMOCBSI3U Pa3/IeNIOB XMMHUH C TEOPETHUECKHMMU OCHOBAaMH (DU3MKU M MATEMATHKH;

OITK-4-2. YMeeT UCToIb30BaTh 3HAHUS TEOPETHUYCCKUX OCHOB (PM3MKH U MATEMATHKH YIS TNITAHUPOBAHHUS XUMUYECKOTO
JKCHEePUMEHTa, 00paOOTKH U MHTEPIIPETUPOBAHUS MTOJIyYEHHBIX Pe3yJIbTaTOB;

OI1K-4-3. VIMeeT npakTHYECKHU ONBIT pelIeHus PU3NYECKUX U MaTeMaTHYeCKUX 3a1a4 IPUMEHUTEIIHHO K Pa3InYHbIM 00JIaCTIM
npodeccnoHaIbHON IeSITENFHOCTH.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OIIOII

Hukn (pazgen) OITOIT: b1.0.1.03

2.1 TpeGoBaHuUsl K NpeIBAPUTEIBLHOM NOAT0TOBKE 00y4aloLIerocs:

He npexycmotpeno

2.2 I[I/ICIII/IIIJ'IHHLI N MPAKTUKH, JJISI KOTOPBIX OCBOCHHE JTAHHOM JUCUMIIJIMHBI (MOZIyJIH) Heo0X0IMMO KaK npejmecTsyrnmiee:

duznueckas XUMus

duzngeckue MCTOJbI UCCICIOBAHUA B XUMHUH

Crtpoenne BemiecTna

3. KOMIIETEHLIUY OB YYAIOIETOCSl, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMS JUC LI TAHBI
(MOJYJIS)

OIIK-4: Cnoco0eH mJIaHHPOBATH PadOTHI XHMHYECKOH HATIPABJIEHHOCTH, 00PadaTHLIBATh H HHTEPHNPETHPOBATH MOJyYeHHbIE
Pe3yJbTaThI € HCMOJIb30BAHHEM TE€OPETHYECKHUX 3HAHMI M MPAKTUYECKUX HABBIKOB PellIeHHsI MATEMATHYECKUX U (PU3HYECKUX
3aga4

3HaTh:

Jns noctrmxenus unaukaropa OITK-4.1: ocoGeHHOCTH OpraHU3aIUK €CTECTBEHHOHAYYHBIX UCCIIEI0BAHUI; METOIBI U CIIOCOOBI
TOJTy9eHHS ¥ OCBOCHHUS MaTepHala 1o GH3HKe; 0 (PU3NIECKUX Mporieccax, IPOUCXOIAMNX B OKPYXKAIOIIEM MHPE U, B YACTHOCTH, O
(GU3MUECKUX MPOIEcCcaX, COMPOBOKIAIONIUX POYECCHOHANBHYIO IEATETbHOCT; OCHOBHBIE ITPpaBHiIa 0OopMIEHUS MaTeEPHUaIOB U
Pe3yJIbTaTOB JIAOOPATOPHBIX UCCIENOBAHUI; IpaBuia 0OpMIEHHs TaOIUII, CXEM, PUCYHKOB U UepTexell B HayUHbIX OTUETaX;
TpaBMIIa U CIIOCOOBI BRIYHCIICHNS TOTPEITHOCTE MOTyIeHHBIX JAHHBIX

YMeTh:

Jns noctrxenus unaukaropa OITK-4.2: s dexTrBHO OpraHu3oBaTh paboTy IO U3YUEHUIO ONPEEICHUN 1 3aKOHOB €CTECTBEHHBIX
HayK; I10JTb30BaThCS TEOPETHUESCKIMH 3HAHUS H IIPAKTHIECKIMH HAaBBIKAMH, TOJyICHHBIMHU B paMKaX H3YUeHHUS Kypca o0melt (hH3UKH;
IIPOTHO3UPOBATh MOCIEACTBHS (PU3MIECKUX MPOLECCOB MPOUCXOIAIIMX B IPOPECCHOHATBHON AEATEIbHOCTH; aHATU3UPOBATh
HOJTyYEHHBIE IKCIIEPUMEHTAIbHBIE JAHHBIE; [PAMOTHO, IOCJIEI0BATEIBHO U JIOTUYHO OOPMUTD PE3YNbTATh paOOTHI

Baanernb:

Jns noctrxenus nnaukaropa OITK-4.3: HaBbIKaMK CaMOCTOSATENBHOI paboThl ¢ yueOHOI U HaydHOU JInTepaTypoii; 6a30BbIMU
TEOPETHYCCKUMU 3HAHUSMH U HaBbIKAMH JIAOOPATOPHBIX HCCIICOBAHHI B 00JIACTH (PU3UKH; MTOHATHHHBIM annapatoM (QU3UKH;
HaBBIKOM I'PaMOTHOTO MPEJICTABIICHUS Pe3yIbTaTOB UCCIIEIOBAHNI U HABBIKOM O()OPMIIEHHS OTUYETOB 110 JJaOOpaTOPHBIM paboTaM

B pe3yabTaTe 0OCBOCHUA TUCHUIVIMHBI Oﬁy'-lalOl_[IHﬁCﬂ JOJIZKCH

3.1|3nare:

© ®I'BOY BO «Henl'V»
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311

0COOEHHOCTH OpraHU3allly €CTECTBEHHOHAYYHBIX MCCIIEJOBAHUI; METOABI U CIIOCOOBI ITOJTyYEHUSI K OCBOCHHUS
Marepuana 1o Gpusrke; o GU3NIECKUX NPoIeccax, IPOUCXOIIIINX B OKPYKAIOIIEM MHUPE H, B YACTHOCTH, O (PH3HIECKUX
poreccax, CONpOBOXKIAIOMINX NPO(ecCHOHATBHYIO e TeIbHOCTD; OCHOBHBIE IIPaBUIia 0()OPMIICHHUS MaTepHAIOB U
Ppe3ynbTaToB JIaOOPATOPHBIX UCCIECAOBAHUIA; IpaBriIa 0(OPMIEHHS TaOJHL, CXEM, PUCYHKOB U YepTeKel B HAyIHBIX
OTYETax; [IPaBUIa U CIOCOOBI BEIYMCIICHHUS IIOTPEIIHOCTEN ITOTy4EHHbIX JaHHBIX

3.2

YMeThb:

3.2.1

pe3yabTaThl pabOTHI

3¢ GeKTHBHO OPraHn30BaTh PAOOTy MO U3YUCHHUIO ONPEACTICHUI U 3aKOHOB €CTECTBEHHBIX HAYK; ITOJIb30BATHCS
TEOPETHYECKUMH 3HAHUS U NPAKTHUECKHUMHU HaBBIKAMH, TIOJIyY€HHBIMH B paMKaxX U3y4eHus Kypca oOmiel pu3uku;
MIPOTHO3MPOBATh MOCIEACTBHS HU3MIECKUX IPOLECCOB MPOUCXOIINX B TPO(HECCHOHATBHON IeSITENILHOCTH;
aHAJTM3UPOBATH TOyUYEHHbIE SKCIIEPUMEHTAIIbHBIE TJAHHBIE; TPAaMOTHO, IOCIIEI0BATENILHO U JIOTHYHO 0()OPMHTH

3.3

Baagern:

3.3.1

HaBBIKAMH CaMOCTOSATEIBHON pabOTHI ¢ y4eOHOW 1 HaYYHOI IHTepaTypoil; 6a30BEIMU TEOPETHISCKUMHU 3HAHHAMH U
HaBBIKaMU J1a00paTOPHBIX UCCIIEOBAHUH B 001aCTH (PU3UKHU; TIOHATUHHBIM armnapaToM (pU3UKH; HABBIKOM TPAMOTHOTO
MIPE/ICTAaBICHHS Pe3yIbTaTOB UCCICAOBAHUH M HABBIKOM O(OPMIICHUS OTYETOB TI0 TaOOpaTOPHBIM paboTam

4. OFbEM JUCIHUIIIMHBI (MOIY.JIST)

Obwasn TpyaoemMKocTb

93ET

YacoB 110 y4eOHOMY IUIaHY :
B TOM YHCIIE

ayJIMTOPHBIC 3aHSTHUS :
caMOCTOsTeNIbHAs paboTa :
9acoB Ha KOHTPOJIb
KOHTakTHas pabora: 130,9

324

108
121,1 3a4eThI 3

72

9K3aMeHEI 2, 3

Buapr KOHTPOJIsT B CEMECTpax:

orcuera. Tpaekropus, [UIMHA ITyTH, BEKTOp nepemenieHus. CKOpoCTs.
VYckopenue. KuHemaTka BpamaTeabHOTO JBMKeHUA. [lepBblii 3aK0H
Hrrotona. Cuna. Mexanmueckune cucteMmbl. Macca. Ummynsc. Bropoii 3akon
Hetorona. [Ipunnun  HesaBucumocTH aeiictBus cuil. Tperuii 3akoH HeloToHa.
3aKO0H COXpaHEHMs UMITyJIbca. 3aKOH JBIKEHHA LieHTpa Macc. Cuilbl B
MexaHuke. PaboTa, sHeprus, MomHocTs. Kunetnueckas u moTeHIUAIbHAS
SHEprus MEXaHW4YeCKOM cCuCTeMBbl. 3aKOH coxpaHeHus 3Hepruu. CoynapeHus.
ITorennuansnoe none cui. [lone cun tarorenus. Kocmuyeckne cCKOpocTH.
MowmenT nnepimu. Kunernueckas sHeprust BpamieHuss. MOMEHT CHIIBL.
OcCHOBHOE ypaBHEHME IMHAMUKH BPALIATEIbHOIO ABUKEHUS TBEPIOTO Tea.
MoMeHT uMITyJibca U 3aKOH ero coxpaHeHus. CorocTaBlieHHe OCHOBHBIX
BEJIMYMH ¥ COOTHOILEHUH /JIs TOCTYNATEIbHOTO U BPAIlaTeIbHOTO ABUKEHUS
tena. [Ipeobpazosanus [Nanunes. [loctynare DitHmreiina. [IpeodpasoBanus
Jlopenua. OCHOBHBIE COOTHOIICHHUS PENSITUBHCTCKON TUHAMUKH. /JIex/

UKP: 16,9
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOAYJIS)
Kon HaumenoBanue pa3jiejioB U TeM /BUJ 3aHATHS/ Cemectp | Yacos JlutepaTtypa
| 3aHATHSA [ Kvpc
Pa3nen 1. ®uznyeckne oCHOBBI MexaHUKH. MoJiekyisipHasi puznka u
TepMOJIUHAMMKA
11 TIpenmer ¢pusuku. Mexanuka u ee CTpykTypa. Mojenu B mexanuke. Crucrema 2 18 [JI1.1 J11.2 JI1.3 J11.4

JI1.5J12.1 J12.2 J12.3
J12.4 J12.5 J12.6 JI2.7
J12.8 J12.9 J12.10
JI2.11J13.1 J13.2 JI3.3
JI3.4 JI3.5 JI3.6 JI3.7
JI3.8 J13.9 JI3.10
J3.11
01 32 33 24 25 56
97

© ®I'bOY BO «Yenl 'Yy
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1.2 CratucTuueckuil U TepMOJAMHAMUYECKUN METO/Ibl HCCIIEI0BAHMUS. 18 |[JI1.1J11.2 J11.3 JI1.4
Tepmoannamuueckas cuctema. Temmneparypa. Moaens uieaipHOTO Tasa, JI1.5J12.1 JI2.2 J12.3
OCHOBHBIE 3aKOHBI HJIEAJIbHOTO ra3a. Y paBHEHHUE COCTOSIHUS HI€AJIbHOTO rasa. J12.4J12.5 J12.6 J12.7
Ocnosroe ypaBHeane MKT nneansaoro raza. CpeaHsist KBaapaTHIHAS JI2.8 J12.9 J12.10
CKOPOCTb MOJIEKYJI HJI€aJIbHOT'O ra3a. 3akoH MakcBellla 0 pacipeleIeHun JI2.11J13.1J13.2J13.3
MOJIEKYJI U/IeaIbHOTO Ta3a Mo cKopocTsaM. CKOPOCTU XapaKTepHU3yIOLIe JI3.4 J13.5 JI3.6 JI3.7
COCTOSIHUE HeaNbHOTO Ta3a. bapomerpuyeckas Gpopmyna. Pacnipenenenue JI3.8 JI3.9 JI3.10
Bonbumana. Cpenssis JuinHa cBOOOJHOro Ipobera MoeKyl. SIBnenue J3.11
nepeHoca. TemnonpoBoanocts. JJuddysus. BHyrpenHee TpeHue (BA3KOCTD). 2192 33 34 D5 D6
BHyTpeHHss 3Heprust TepMOAUHAMHUYECKON cucTeMbl. Yuco creneHeit 97
cBoOoBI. 3akoH bonpliMana 0 paBHOMEPHOM paclpeeIeHHH YHEPTUH M0
cTeneHsaM cBo6oabl. IlepBoe Hauano TepMoauHaMuky. PaboTa ra3a npu ero
pacuperuu. TemnoeMkocTs. MossipHast TEIIIOEMKOCTh IIPH TOCTOSIHHOM
o0beMe. MoisapHas TEIJI0eMKOCTh IIPU IIOCTOSHHOM JaBJICHUU. Y paBHEHUE
Maiiepa. M3omporieccel. AnunabaTuueckuii mpouecc. Pabota raza B
apuabatuueckoM npouecce. Ilonmurponudeckue npoueccsl. Kpyrosoii npouecc
(tmka). KITJ] kpyroBoro mportiecca. OOpaTHMBbIi U HEOOPATHUMBIH MPOIIECCHI.

Outponus. 3zmeneHue sHTponud. CTaTHCTHUECKOE TOJIKOBAHUE SHTPOIIHU.
IIpoueccer Bozpactranus saTpornu. Bropoe Hawano tepmoaumHaMuku. TpeTse
Hayajo TepMOJUHAMUKH. TeIIoBbIe IBUraTeNId U XOJIOAWIbHbEIEC MAIINHBL.
Teopema Kapno. Hukn Kapro. Ypasaene Ban-nep-Baannca. MzoTepmbt
peanbHbIX Ta30B. BHYyTpeHHss sHeprust peajbHoro rasa. XXuakocTu u ux
onwucanue. [loBepxHoctHoe HaTshkerne. CMaunBanne. Kpucrammmdaeckue u
amopHble TBep/ble Tena. TUMbI KPUCTANIOB. TeII0eMKOCTb TBEP/IBIX TEIl.
N3menenne arperatHbix coctossanid. da3oBrie mepexonasl. Juarpamma
cocrosaHus. YpasHenue Knanelipona-Kiaysunyca. AHann3 auarpaMMbl
coctostaus. /JIex/

1.3 Pemenne 3anaq no kunemaruke. Pemenue 3aad mo TuHaMHKe MaTepUaIbHOM 10 [(JI1.1J11.2J11.3 J11.4
ToukH. Pemenne 3aqad Ha BRIYUCIIEHNE Pa0OTHI, MOIITHOCTH U SHEPTHUH. JI1.5J12.1 J12.2 J12.3
Pemenue 3amga4 nmo Mexanuke Teepaoro tena /Ilp/ J12.4J12.5 J12.6 J12.7

JI2.8 J12.9 J12.10
JI2.11J13.1 J13.2J13.3
JI3.4 JI3.5 JI3.6 JI3.7

JI3.8 J13.9 JI3.10

JI3.11
013233 34 35 26
37

14 Pemenne 3aad mo MoJIeKynsIpHO-KHHETHYECKON TEOPUHN UICATHHBIX Ta30B. 8 JIT.1 JI1.2 JI1.3 JI1.4

Pemenne 3agaq no repmoaunamuxe /I1p/ JI1.5J12.1 J12.2 J12.3
JI2.4 J12.5 J12.6 JI2.7

J12.8 J12.9 J12.10
JI2.11J13.1J13.2 JI3.3
JI3.4 J13.5 J13.6 JI3.7

JI3.8 JI3.9 JI3.10

JI3.11
0132 33 34 35 26
97
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1.5

Kunemaruka. Jlunamuka MaTepuanbHoil Touku. Pabota u sHeprus. Mexanuka
TBEPAOTO Tea. DJIEMEHTHI ClIELUAIbHON TEOPHU OTHOCUTENBHOCTH.
MonexyaspHO-KHHETUUECKAsl TEOPUS UIealIbHbIX ra30B. TepMoAuHaMUKA.
PeanbHble Ta3bl, )KUIKOCTH U TBepabie Tena. /Cp/

44,4

JI1.1J11.2J11.3 J11.4

JI1.5J12.1 J12.2 J12.3

J12.4J12.5 J12.6 J12.7
J12.8 J12.9 J12.10

JI2.11J13.1J13.2J13.3

JI3.4 J13.5 JI3.6 JI3.7
JI3.8 J13.9 JI3.10

J3.11
01392 33 54 35 26
97

1.6

dusnvecKre OCHOBBI MEXaHHKH. MOIEKyIsApHast GH3UKa  TEPMOTAHAMHKA
/KoHTAT/

9,6

JI1.1J11.2 J11.3 J11.4

JI1.5J12.1 J12.2 J12.3

J12.4J12.5 J12.6 J12.7
J12.8 J12.9 J12.10

JI2.11J13.1 J13.2 J13.3

JI3.4 J13.5 J13.6 JI3.7
JI3.8 J13.9 JI3.10

J3.11
30132 33 2435 26
97

Pa3nen 2. DjekTpuyecTBO U MAarHeTH3M

2.1

Onexrpuueckuii 3apsas. 3akoH KynoHa. HanpspkeHHOCTD BIIEKTPOCTaTHYECKOTO
moiist. [Totok BexTopa E. [IpuHImIT cynepno3nnnm 31eKTpOCTaTHIECKUX OJeH.
Teopema I"aycca. Ilupkynsauus Bekropa HanpspkeHHOCTH. [loTeHnnansHas
sHeprus 3apana. [lorernunan anexrpocraTuyeckoro noius. Paznocts
noreHuranoB. CBsi3b MEX/y HANPSHKEHHOCTHIO U MIOTEHIIHAIIOM.
DKBUIOTEHINAIBLHBIE TTOBepXHOCTH. [IpuMepsl pacueTa HanbdoIee BaKHBIX
CUMMETPUYHBIX 3JICKTPOCTATUYECKUX MOJIeH B BAKyyMe. DJIEKTPOCTATHUECKOE
noje B AuaneKkTpudeckoit cpeze. IonspusoBanHocTs. JusnexTpuieckas
MPOHHULIAEMOCTD CPebl DJICKTPUUECKOE CMEIICHUE. Y CIIOBUS Ha TPaHUIIE
pa3zena AByX AMaseKTpudeckux cpel. CerneroanekTpuku. IIpoBoaHuku B
3JIEKTPOCTAaTHYECKOM ToJe. DnekTpoeMkocTh. Konnencaropsl. Coeannenus
KOHJICHCATOPOB. DHEPTHUs CUCTEMbI HETIOABHKHbBIX TOUEUHBIX 3apSAI0B.
OHeprust 3apsHKEHHOT0 YeANHEHHOTO MPOBOIHUKA. DHEPTHUs 3apsKEHHOTO
KOHJIeHCcaTopa. DHeprus 3JeKTpocTaTuyeckoro nois. [loctostHHbII
ANEKTPUUECKUH TOK, CHJIa U INIOTHOCTh TOKa. CTOPOHHUE CHUIIBIL.
DNEKTPOABIKYIAS CHIIa U HampspKeHue. 3akoH Oma. DIeKTpruaeckoe
comnpoTtuBiieHre. CONPOTHUBIICHUE COCMHEHUS TPOBOIHUKOB: TeMmnepaTypHas
3aBUCHUMOCTb CONPOTHBIEeHUA. PaboTa 1 MOIIHOCTh TOKa. 3aKOH
Jxoyns—Jlenua. 3akon Oma a1t HEOTHOPOAHOTO y4yacTka 1enu. [IpaBuia
Kupxroda myis pa3BeTBieHHBIX Lenei. /JIex/

JI1.1J11.2 J11.3 J11.4

JI1.5J12.1 J12.2 J12.3

J12.4J12.5 J12.6 J12.7
J12.8 J12.9 J12.10

JI2.11J13.1J13.2J13.3

J13.4 J13.5 J13.6 JI3.7
JI3.8 J13.9 JI3.10

J3.11
D132 33 34 35 26
97
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2.2 OCHOBHBIE 0OCOOCHHOCTH MarHUTHOTO noJist. Pamka ¢ TokoM. Hanpasnenue J1.1J11.2 J11.3 J11.4

MarHuTHOTO 1oJisA. BekTop MarauTHOM MHAYKIUA. MaKpo TOKH U MHEKPOTOKH.
CBs13b MEXy BEKTOPAMH, XapaKTepU3YIOIIMMHU MarHuTHoe roie. [Tonobue
BEKTOPHBIX XapaKTEPUCTHK NIEKTPOCTATUUECKOI0 M MAarHUTHOTO MOJeH. 3aKoH
Buo—Cagapa—Jlamaca. MaraHutHoe 1oJjie mpsiMoro Toka. MarHuTHOE I10Jie B
LEHTpE KPYroBOro ToKa (cojieHomnna). 3akoH Amrnepa. Bzaumopeiicteue
MapajuIeIbHBIX TOKOB. MarauTHas mocTOsIHHASL. EAMHUIIBI MAarHUTHOM
WHYKIIMY HANIPSDKEHHOCTH MarHUTHOTO 110Jisl. MarHuTHOE 11ojie cBOOOTHO
nBrkymierocs 3apsaaa. Cuna Jlopenna. J[BmwkeHue 3apsHyKeHHBIX YaCTHII B
MmarHuTHOM 1noie. Dddext Xomna. Teopema o mupkynsauu sekropa B.  ITotok
BEKTOpa MarHUTHOW MHAYKIHU. Teopema ["aycca qyist MarHUTHOTO TIOJIS B
Bakyyme. Cucrema ypaBHeHHH MakcBeia Juist 3JIeKTPOMarHUTHOTO T10JIS.
Buxpesoe anexkrpudaeckoe nose. Tok cmemnienns. [lomHas cucrema ypaBHeHHIA
Maxkcgeina. Onbitel @apanes. 3akon @apanest. 3/1C unayKuuu B
HETIO/IBWKHBIX NPOBOIHUKAX. Bpalienne paMku B MarHuTHOM nosie. Buxpessie
TokH (Toku Dyko). UHnykTHBHOCTH KOHTYpa. CamonHnykuus. B3aumuas
uHaykus. TpanchopmaTopsl. DHEPTUs MATHUTHOTO 1OJIsi. MarHUTHBIC
MOMEHTBHI JIEKTPOHOB M aTOMOB. J[na- u mapamaraeTiki. HamMarHn4eHHOCTb.
MarunutHoe mnojie B BemectBe. DeppoMarHeTHKU U UX CBOWCTBA. /JIek/

JI1.5J12.1 J12.2 J12.3
J12.4 J12.5 J12.6 JI2.7
J12.8 J12.9 J12.10
JI2.11J13.1 J13.2 J13.3
JI3.4 J13.5 JI13.6 JI3.7
JI3.8 J13.9 JI3.10
J3.11
013233 54 35 56
97

2.3

Pemenue 3agau o snexkrpocraruke /I1p/

J1.1J11.2J11.3 J11.4

JI1.5J12.1 J12.2 J12.3

J12.4 J12.5 J12.6 JI2.7
J12.8 J12.9 J12.10

JI2.11J13.1 J13.2 JI3.3

JI3.4 J13.5 J13.6 J13.7
JI3.8 J13.9 JI3.10

J3.11
013233 54 35 56
o7

2.4

Perrenne 3aa4 M0 BHIYUCICHUIO XapaKTEPUCTHK TTOCTOSIHHOTO
anekTpuyeckoro toka /TIp/

JI1.1 J11.2 J11.3 JI1.4

JI1.5J12.1 J12.2 J12.3

J12.4 J12.5 J12.6 J12.7
J12.8 J12.9 J12.10

JI2.11J13.1 J13.2 JI3.3

JI3.4 JI3.5 JI13.6 JI3.7
JI3.8 J13.9 JI3.10

J3.11
013233 24 25 26
97

2.5

Pemrenne 3a1a4 Ha BEIYHCIICHNAE XaPaKTEPUCTHK MAarHUTHOTO TIOJIS U
MarHuTHBIX siBreHui /TIp/

J1.1J11.2 J11.3 J11.4

JI1.5J12.1 J12.2 JI2.3

J12.4 J12.5 J12.6 JI2.7
JI2.8 J12.9 J12.10

JI2.11J13.1 J13.2 J13.3

JI3.4 JI3.5 JI3.6 JI3.7
JI3.8 J13.9 JI3.10

JI3.11
013233 24 35 26
o7
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2.6 DnexTpocTaTtuka. DinekTpoauHaMuka. Marnerusm. /Cp/ 36,7 |JI1.1J11.2J11.3 J11.4
JI1.5J12.1 J12.2 JI2.3
J12.4 J12.5 J12.6 JI2.7

JI2.8 J12.9 J12.10
JI2.11J13.1 J13.2 J13.3
JI3.4 J13.5 JI13.6 JI3.7

JI3.8 JI3.9 JI3.10

J3.11
01923334 3556
97

2.7 OnektpuuecTBO U MarHeTu3M /KoHTAT/ 6 JI.1J11.2 J11.3 J11.4
JI1.5J12.1 J12.2 J12.3
JI2.4 J12.5 J12.6 J12.7

J12.8 J12.9 J12.10
JI2.11J13.1 J13.2 JI3.3
JI3.4 J13.5 J13.6 JI3.7

JI3.8 JI3.9 JI3.10

J3.11
91 32 33 24 25 56
37
Paznen 3. Kosiebanusi u BosiHbl. BoiHOBasi M KBaHTOBasi ONTHKA.
CTpoeHne aToMa ¥ AaTOMHOIO SIApa

3.1 Konebanus. O0umii moaxo K H3y4eHUIO KojeOaHui pa3tnaHol Gpusndeckoit 8 JI.1J11.2 J11.3 J11.4
npupobl. ['apMoHHYeckue KoaeOaHus U UX XapaKTepPUCTUKU. JI1.5J12.1 J12.2 J12.3
JuddepeHnuanpHoe ypaBHCHHE TAPMOHUIECKUAX KOJICOAHUIA. J12.4 J12.5 J12.6 J12.7
OKCIoHeHIMalbHas popMa 3aIMCH FAPMOHUUECKUX KoJIeOaHu. J12.8 J12.9 J12.10
MexaHnueCKHe TapMOHMYECKHE KOJIeOaHHsI. DHEPTHs MaTePUATbHOM TOYKH, JI2.11J13.1 J13.2 JI3.3
COBepIIaroIIell TapMOHUYECKHe KoJebaHus. ['apMOHUIeCKHiA OCIHILIATOP. J13.4 J13.5 J13.6 JI3.7
IIpyxuHHbII MasTHUK. MaTtemaTndeckuil MasTHUK. PU3HYECKUN MAATHUK. JI3.8 JI3.9 JI3.10
DNeKTpHUEeCKHid KoyiebaTenbHbIi KOHTYp. CTamuu KoyebaHuii B JI3.11
UJlealIM3UPOBAHHOM KoJie0aTeIbHOM KOHType. CBOOOHbIE TapMOHUYECKHUE 01 32 33 24 25 56
KonebaHus B KosiebaTenbHOM KOHTYpe. CII0)KeHHEe TApMOHUYECKHIX KOJIeOaHHH. 37
Buenus. 3aryxatomue konebanus. JuddepennunansHoe ypaBHeHUE CBOOOHBIX
3aTyXalUUX KoJeOaHu JINHEHHOM crcTeMbl. JIeKpEMEHT 3aTyXaHHs.

Jlo6poTHOCTH KoNebaTeNbHOM cucTeMsl. [IpuMepsl CBOOOAHBIX 3aTyXalOMINX
KoJyicOanuit. BeiHyxaeHHbIe Konebanus. Pe3onanc. [lepeMeHHbIH TOK.
JelicTBytolee 3HaU€HUE TIEPEMEHHOT0 TOKa. MOIITHOCTD, BhIJENsAEMAs B LIETIH
MEPEMEHHOT0 TOKa. BonHOBOM npouecc. Ypyrue BoHbL. YOpyras
rapMoHHuueckas BosiHa. berymue Bonnsl. dazoBas ckopocTs. BosHOBOE
ypasrenue. [Ipuanun cyneprno3unuy. [ pynmosas ckopocts. MHTEphepeHms
BoJIH. CTosiure BOJIHBI. DJIEKTPOMAarHUTHbBIE BOJIHBL. [lonepeuHocTh
JNIEKTPOMATHUTHBIX BOJH. DHEPTHs 3JI€KTPOMArHUTHBIX BOJH. /JIek/

3.2 Wurepdepennus ceera. Audpakuus cBeta. Jucnepcus ceera. [lomspuzarus 6 JI1.1J11.2 J11.3 JI1.4
cBera. TermoBoe u3nyuenue. 3akon Kupxroga. 3akon Credana-bonbimana, JI1.5J12.1 J12.2 J12.3
3aKkoH Buna. Cniextp TemioBoro usnydenus, popmyna [Inanka. dorosddexr, J12.4 J12.5 J12.6 J12.7
3akoHbI poTodPdexTa. PoToHbI, hopmyra DitHuTelHa 115 hoTodIhdekTa. JI2.8 J12.9 J12.10
Nmnynse ¢poToHOB 1 AaBneHue ceera. Dddext Komnrona. /Jlex/ JI2.11J13.1 J13.2 J13.3

JI3.4 J13.5 J13.6 JI3.7
JI3.8 JI3.9 JI3.10
JI3.11
31 32 33 24 25 56
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3.3 Crpoenue atoma. Monenu atoma Tomcona u Pesepdopaa. JIuneiiuatslii ciekrp J1.1J11.2 J11.3 J11.4

atoma Bogopoza. [Tocrynater bopa. Onsiter @panka u I'epma. Criektp atoma
BostopoJia 1o bopy. KopmyckyssipHO-BOJTHOBO Ayallu3M CBOICTB BEIIECTBA.
Hexoropsie cBoiictBa BoH ae-bpoitnsa. CooTHomeHNe HEOpeAeTeHHOCTEH.
BonnoBas ¢pynkuus u ee coiicra. O6mee ypaBHenue Llpenunrepa.
Vpasuenue lllpennnrepa ais cTallMOHAPHBIX COCTOSHUM. J[BUKeHNE
cBOOOIHO yacTuIpl. YacTHiia B OTHOMEPHOH MPSIMOYTOJILHOM
"MmoTeHnuanbHON siMe" ¢ 6ecKoHeYHO BhICOKUMHU "cTeHkamu'". [Ipoxoxxaenue
YaCTHUIIBI Yepe3 NOTeHIHAIbHBIN Oapbep. TyHHeNnbHBIH 3P dekT. JInHeHHbIIH
TapMOHUYECKUH OCUMIIISATOP B KBAHTOBOM MEXaHUKe. ATOM BOJIOpOJa B
KBaHTOBOI MexaHuke. KBaHToBBIC uncina. [TpaBuna or6opa. CrivH 31€KTpoHa.
[TpuHIMIT HEPA3IMYUMOCTH TOKAECTBEHHBIX YyacTull. PepMHOHBI U OO30HBI.
[TonsiTus o kBaHTOBOI cratucTHke boze—DitamTeitna n ®epmu—upaxa.
IIpunuun Iaynu. Pacnpenenenne 31eKTpOHOB B aTOME MO COCTOSHHSAM.
PenTreHoBckue criekTpbl. MoiekyisipHbIe criekTpbl. KoMOnHanmoHHoe
paccesiHue cBera (3¢ ekt Pamana). [Tornomenue. CrioHTaHHOE U
BEIHYXIeHHOe n3nmydenue. Jlazepsl. CTpoeHne 1 BaKHEUIIIIe CBOWCTBA sSI/Iep.
AToMHBIE s7ipa U UX onucaHue. Jledekt Macchl U 3Heprus cBs3u sapa. CrnuH
SIpa U ero MarHUTHEIA MOMeHT. CBOHCTBA SAEPHBIX CHII. MoIeI aTOMHOTO
saapa. PagnoakTuBHOE H3TydEHUE U €r0 BU/IBL. 3aKOH PalMOaKTUBHOTO pacnaa.
TIpaBuia cmenienus. Anbda-pacnan. bara- pacnaa. AHTHUACTHIBI U UX
aHHUTHIAIMA. [ aMMa-u3nydeHue. Jlo3uMeTpuieckue BeTMYNHbI U eIMHHILIBL.
Dpdext Méccbayspa. [TpuOOpHI 11 perucTpanyu paaioakTUBHBIX U3ITYUCHHH
W 4acTull. SInepHble peakiuy X OCHOBHBIE THIIBL. SIIepHbIC peakuu Mo/
neicTBreM HeHTpoHOB. Peakuun nenennn sapa. LlenHas peakiust neneHus.
Snepusie peakTopbl. Peakius cuHTe3a aToMHBIX sep. OyHnaMeHTanbHbIe
B3aUMO/ICHCTBUS. DJIeMEHTapHbIC YacTHUIlbl. /Jlek/

JI1.5J12.1 J12.2 J12.3
J12.4 J12.5 J12.6 JI2.7
J12.8 J12.9 J12.10
JI2.11J13.1 J13.2 J13.3
JI3.4 JI3.5 JI3.6 JI3.7
JI3.8 J13.9 JI3.10
J3.11
013233 54 35 56
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3.4

Pemenue 3anau Ha konedanus u Boausl /TIp/

JI1.1 J11.2 J11.3 JI1.4

JI1.5J12.1 J12.2 J12.3

J12.4 J12.5 J12.6 J12.7
J12.8 J12.9 J12.10

JI2.11J13.1 J13.2 JI3.3

JI3.4 JI3.5 JI3.6 JI3.7
JI3.8 J13.9 JI3.10

J3.11
91 32 33 24 25 56
97

3.5

Perienue 3agau o BOJTHOBOM U KBaHTOBOM ontHke /TTp/

J1.1J11.2 J11.3 J11.4

JI1.5J12.1 J12.2 JI2.3

J12.4 J12.5 J12.6 JI2.7
JI2.8 J12.9 J12.10

JI2.11J13.1 J13.2 JI3.3

JI3.4 JI3.5 JI3.6 JI3.7
JI3.8 J13.9 JI3.10

JI3.11
013233 24 25 56
o7
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3.6 Pemenue 3aga4 no aroMHoil u sanepHoit gpuzuke /Ip/ 3 2 J1.1J11.2 J11.3 J11.4

JI1.5J12.1 J12.2 J12.3
J12.4 J12.5 J12.6 JI2.7
J12.8 J12.9 J12.10
JI2.11J13.1 J13.2 J13.3
JI3.4 J13.5 JI13.6 JI3.7
JI3.8 J13.9 JI3.10

J3.11
31 32 33 B4 35 56
97
3.7 Kone6anus u BonHbl. BonHOBast 1 kBaHTOBast onTrka. CTpOCHUE aTOMa U 3 40 |JI1.1J11.2 J11.3 J11.4
aToMHoro sapa /Cp/ JI1.5J12.1 J12.2 J12.3

J12.4 J12.5 J12.6 JI2.7
J12.8 J12.9 J12.10
JI2.11J13.1 JI13.2 JI3.3
JI3.4 J13.5 J13.6 J13.7
JI3.8 J13.9 JI3.10
J3.11
91 32 33 24 25 56
97

3.8 Kone6anus u Bonubl. BonHoBas u kBaHTOBast onTrka. CTpOeHUE aToMa U 3 7,3 |JI1.1J11.2 J11.3 JI1.4

aTtoMHoro siipa /KoHtAT/ JI1.5J12.1 J12.2 J12.3

J12.4 J12.5 J12.6 J12.7
J12.8 J12.9 J12.10

JI2.11J13.1 J13.2 JI3.3

J13.4 J13.5 J13.6 J13.7
JI3.8 J13.9 J13.10

J3.11
31 32 33 54 35 56
37

6. POHJ1 OHEHOYHBIX CPEACTB

6.1. IlepeueHb BUAOB OLEHOYHBIX CPEACTB

OT4er Mo MPakTHYECKUM 3a/IaHHsIM.
OTuer 1o 3agaHuaM J1ab0paTopHOH paboTHL.
KOHTpOIIBHBIE BOMIPOCHI.

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

TunoBele KOHTPOJIBHBIE 3a1aHUS

1. Bo ckoubKO pa3 MIOTHOCTH BO3/yXa, 3aMONHSIONIETO TIOMEIIeHHEe 3UMOH NIPU 3aJaHHOHN TeMIepaType, O0JIbIIe €ro INIOTHOCTH
JIETOM IIpY AaHHOMU TemmnepaType? [lapiaeHue ra3a MOKHO CUUTATh HOCTOSIHHBIM.

2. Ilpu nogseMe BepTojeTa Ha HEKOTOPYIO BHICOTY OapoMeTp, HaXOAAIIMICS B €ro KaOuHe, M3MEHHI CBOE MOKa3aHHe Ha HEKOTOPOe
3HaueHue. Ha kakoil BbICOTE JIETUT BEPTOJIET, ECIM Ha B3JIETHOH ILIOMIaaAKe OapoMETp MOKa3bIBall U3BeCTHOE 3HaueHue? TemmepaTypy
BO3/lyXa CUYUTATh MIOCTOSSHHOW U U3BECTHOM.

3. Onpenenure yAenbHYIO TEIIOEMKOCTb IIPU IIOCTOSHHOM JaBJIEHUU KUCIOPOAA.

4. KucnopoJ Maccoil M HarpeBaroT py NOCTOSHHOM JaBiieHuU. HavanbHas v KOHe4Has TeMieparypsl AaHbl. OnpeneanTs U3MEHEeHHe
BHYTPEHHEH 3HEPIUU rasa.

5. MneanvHas TemioBas MaluHa, pabdoTatomas o nukity KapHo, coBepiiaeT 3a OAuH UK HEKOTOpyio padoty. TemmepaTypa
HarpeBarells U TeMIepaTypa X0JI0AUIbHUKA U3BEeCTHBI. HalijuTe KOIMYeCTBO TEIUIOTH, OTAaBaEMOE MAIIMHOM 32 OJUH LUK
XOJIOAWIBHUKY.

6. /IBa paBHBIX OTPHLATENbHBIX 3apsi/ia HAXOATCS Ha 33JaHHOM PAacCTOSHHUU IPYT OT Apyra. Onpenenure HaNpsKeHHOCTh M0 B
TOYKE, PACIIOI0KEHHONH Ha HEKOTOPOM PACCTOSHHUU OT 3apsoB.

7. C KaKoil CKOPOCTBIO JOJDKEH ABUTATHCS IEKTPOH, YTOOBI €T0 UMITYJIbC OBbII PaBEeH UMITYJIbCy (DOTOHA C 33AaHHON JUTMHON BOJTHEI?
8. JlnvHa BOJHEI CBETa, COOTBETCTBYIOIMAS KpacHOi rpaHuIie (poTodddekTa, 111 HEKOTOPOTro MeTalIa, paBHA HEKOTOPOH JTHHE
BoJIHBL. HaiiTu pa60Ty BBIXOJIa BJICKTPOHOB M3 METAJIJIa U MAKCUMAJIBHYIO CKOPOCTB 3JICKTPOHOB, BLIPBIBACMBIX U3

© ®I'bOY BO «Henal 'V»



MHMNHOBPHAYKU POCCUN
\)} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEKIECHHUE BBICIIETO 00pa3oBaHUsL

«UensOunckuit rocynapcrsenHslil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas mporpamma nucuuminasl "@u3uka' Mo HanpaBIeHUIO NOATOTOBKY (cnenuanbHoct) 04.05.01
"dyHnameHTaNbHas ¥ NPUKIaJHas XUMUS" HarpaBiieHHOCTH (po¢mmio) Opranndeckast 1 OHOOpraHudecKast XUMHS crp. 11
OI'BOY BO «Henl'V»

3TOTO MeTaJlla CBETOM C 33JaHHOM AJIMHOHI BOJIHBI.

9. Kaxoii uzoromn obpasyercs u3 Topus nocie ueTbipex aabda-pacnaioB U IByx OeTa-pacnanon?

10. DHeprus cBsI3U s1pa, COCTOSILETO U3 TPeX NPOTOHOB U YEThIPEX HEUTPOHOB, U3BecTHA. OIpenenuTh Maccy HeITpanbHOro aToma,
00J1aJaFOIIETO STHM SAPOM.

Tumnossle BOIPOCH! 110 OTUETaM JaOOPATOPHBIX paboT

1. Uro Takoe 3KBUIIOTEHIMAIbHAs IOBEPXHOCTH?

2. JIoKa)XKUTEe OpPTOrOHAJIBHOCTD CHJIOBBIX JINHUM U 9KBUIIOTEHIIMAIBHBIX TIOBEPXHOCTEH B 3JIEKTPOCTATHYECKOM I10JIE.

3. B ueM oTinM4Me NPOBOAHUKOB, HOTYIIPOBOAHUKOB U U30IATOPOB?

4. ®u3nYecKuil CMBICI YHEPTHH aKTUBAIIMU HOCUTEIIEH B ITOIYIIPOBOJIHUKE

5. Kak aBmxeTcs 31€KTpOH B OTHOPOJIHOM MarHUTHOM IoJie?

6. Kakast cBsi3p Mexy siBneHneM Xoiuia u cuiioit Jlopenmna?

7. Onpenenure MOHATHE "MOJBIXKHOCTH HocHTels 3apsana’. Kak cBsi3aHa MOJBIXKHOCTH 3apsia ¢ JIEKTPOIPOBOIUMOCTBIO
BellecTBa?

8. Uro Takoe MarHUTHasi BOCIPUMMYUBOCTD BeliecTBa?

9. Uem oTnHyaroTCs AMa- U peppoOMarHUTHBIC BeliecTBa?

10. Kaxkoit 3Hak UMeeT MarHUTHas BOCIIPUUMUYUBOCTS JUIsl IUAMarHEeTUKOB, IapaMarHeTUKoB, (heppoMarHeTuKoB?

11. Kak cBs3ana MarauTHasi BOCIPUIMYHUBOCTHh C MATHUTHOW ITPOHUIIAEMOCTHIO?

12. Yem deppoMarHeTHKU OTIHYAIOTCS OT APYTUX BEIIECTB?

13. Yro takoe nomen? [Touemy deppomMarHeTHk pa3ouBaeTCs Ha TOMEHBI?

14. Kak npoucxoauT HaMarHu4uBaHue GeppoMarHeTuKkoB?

15. Yro Takoe metis ructepesuca? Kakne mpuiuHbI €e BEI3BIBAIOT?

16. Kakue xonedanus Ha3plBaloTcA 3aTyxaromumu?  IloueMy IpoucxoauT 3aTyxaHue cBOOOAHBIX KoJeOaHUH B peaIbHbIX KOHTYpax?
17. Yro moHUMAIOT 10J] KOAPPHUIIMEHTOM 3aTyXaHusl, Jorapudmuaeckum aekpeMeHToM? KakoBa CBS3b MEKIY HUMU?

18. Kaxkoii pa3psz HazpIBaeTCsl anepuoudeckuM? YTo MOHUMAIOT O KPUTHIECKUM 3HAUYSHUEM CONPOTHUBIIECHUS U YEMY OHO PaBHO?
19. Haueptute cxeMmy mocieqoBaTesIbHOTO (apajliieIbHOT0) KOHTypa. OOBsICHUTE MPOIECChI, MPOTEKAIOIINE B KOHTYPE TMPH
HOJKIIOUYCHUH K HEMY UCTOYHUKA [IEPEMEHHOI0 HAIPSDKEHMUS.

20. Kakim 00pa3oM OMUCHIBAETCS COMPOTHBIICHUE KOHTYPa TIEPEMEHHOMY TOKY?

21. Kak coOcTBeHHas 4acTOTa KOHTYpa 3aBUCUT OT ero napameTpoB? Kak 10OpOTHOCTh KOHTYpa 3aBUCHUT OT €ro IapaMeTpoB?
22. HazoBUTE OCHOBHEIE JIETAIN ONTHIECKON YaCTH MUKPOCKOTIA, UX Ha3HAYCHHE.

23. Kak onpezenstor JIMHEWHOE YBEIUMYCHUE MUKPOCKOTIA?

24. B uem oTiimure aOCOMIOTHOTO M OTHOCUTENIFHOTO TIOKA3aTelis IPEIOMIICHU?

25. ChopMynupyiTe OCHOBHBIE 3aKOHBI OTPAXKECHUS U TIPEIOMIICHHSI.

26. KakoBa cBsI3b IToKa3aTens npeoMIICHHUs CPeibl U CKOPOCTH CBETa B HEM?

27. Y10 Ha3bIBAIOT JUIMHOI KOT€PEeHTHOCTH, BPEMEHEM KOT'€PEHTHOCTH?

28. B yem oTnMune reoMeTpUIECcKOil pa3HOCTH X0/1a JIydel OT ONTHYECKOM pa3HOCTH Xoaa?

29. 3anumuTe yCIOBHS HHTEP()EPEHINOHHOTO MAKCUMYMa i MUHUMYMa.

30. Kakoe (TeMHO€e UM CBETIIOE) MIATHO OyJET B LIEHTPE UHTEeP(epeHINOHHOM KapTHHBI Kosel HpioToHa npy HaOII0IeHuH B
oTpaxxeHHOM cBeTe? OOBSICHUTE 3TO.

31. Yem orpannumBaeTcs npeaebHas ToNmuHa ciost uaTepdepenuun? IlouemMy npu oAHUX CBETOQUIBTPAX BUIUMOE YHCIIO KOJIEIL
OouTbILIe, IPU JPYTHX MEHBIIE?

32. Kak anexTpoHHas Teopust 00BACHSET SABIEHUS AUCTIEPCHU?

33. Yro Takoe HOpMaJIbHAs M aHOMaJIbHAs AUCHIepCcHs cBeTa?

34. Yro Takoe pazpemaromas CiocOOHOCTb, OT YEro OHa 3aBUCHT?

35. Yem oTnmyaercs AMPPaKIUOHHBIA CIIEKTP OT MPU3MAaTHYECKOTO ?

36. Chopmynupyiite npuniun I'toiirenca- @penens.

37. B gem 3akimogaercs MeTo] 30H Openens?

38. Kak n3meHnseTcst KapTHHA Ha 9KpaHe B 3aBUCUMOCTH OT YUCIIa OTKPBITHIX AUGPaKIMU Ha KPYTIOM OTBEpCTUH?

39. BeiBectu 3akoH byrepa-Jlambepra.

40. Kak 00BsICHUTH HAIMYUE OKPACKHU Y MIPO3PauHbIX Tes?

41. Kaxoii cBeT Ha3bIBaIOT INIOCKOMOISPU30BAHHBIM?

42. Yto Takoe onTHyeckas och B Kpuctajuie? Kakue miockocTH Ha3bIBaIOT TTIABHBIMU?

43. B yem cOCTOUT SBJICHUE JBOWHOTO JIy4ePEIIOMIICHUS ?

44. Kak noyry4uts KpyroBylo M SJUIMITHYECKYIO TOISpU3aLu0?

45. Kakue marepuainbl 0071aJal0T CBOMCTBOM HCKYCCTBEHHOT'O JIBOMHOTO JIyUEHIPEIOMIICHHS M ITPH KaKUX BO3ACHCTBUAX?

6.3. TunoBblie KOHTPOJIbHbIC BOIIPOCHI U 3aJaHUA NJIsA l'lpOMe)KyTO'-IHOﬁ arrecranuu
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TunoBsle KOHTPOJILHBIE 3aJaHUS JJISl IPOMEXKYTOUHOU aTTeCTalluy

1.IIpeamer ¢pusuku. Guzndeckue usmepenus. Pasmeprocts. Cucremsl equnu. CKalspHbIC B BEKTOPHBIC BETMYHHBI.
2.Kunematuka mMarepuanbHoi Touku. Cucremsl orcuéra. CucteMsl koopauHar. [IBmxeHue B Mexanuke. [lepememenue. Tpaekropus,
MyTb.

3.Ckopoctb. YckopeHue. PaBHoNepeMEHHOE IIOCTYNATENbHOE JBIKEHUE.

4 KpuBonuHeliHoe nBikenue. HopManabHOe U TaHMe€HIMAIBbHOE YCKOPEHHS. YTI0Bas CKOPOCTh, YIII0BOE YCKOPEHHUE.
5.Muepumansabie cucteMsl oTcuéra. [Ipunmmn nnepuunu. [lepseriii 3akon Heiotona. Crina, BUIBI B3aUMOAEHCTBUSI.

6.BTopoii 3akon Hetorona. Macca. mnynsc. TpeTuii 3akoH HbptoToHa. 3aKOH COXpaHEHMs UMILYJIbCA.

7.OCHOBHBIE CUJIBI B KJIACCUYECKOH MEXaHHKe.

8.Pabora cuinbl. MomHocTs. OHeprus. Kunetuueckas U HoTeHManbHas 3Heprud. KonceppaTuBHasl cUCTEMa.

9.IloTennmanpHOE TOJIE. 3aKOH COXPAHEHUS U TIPEBPAILEHUS DHEPTUH.

10.I'paButanuonnoe noiue 3eminu. KocMuueckue ckopocTu.

11.HenTpansubril yaap. Ypyroe u Heynpyroe coynapenus AByx Teil. LleHTp macc cucteMbl MaTepuainbHBIX Touek. [locTynmarensHoe,
BpaIaTeIbHOE U IJIOCKOE JBHKECHUSL.

12.BpariarensHoe IBHKEHHE a0COMIOTHO TBEPAOTO TeNa BOKPYT HEMOABHKHOM oc. MOMEHT uHepUud. MOMEHT UMItysibca. MOMEHT
CHJIBL.

13.0cHoBHBIE ypaBHEeHUS JTUHAMHKH BpamieHus. KnHeTnaeckas sHepTrHsl BpaIleHUs.

14.0OcHOBBI clielMaIBHON TEOPUH OTHOCHTEIBHOCTH, MOCTYIAThl DHHIITEHA, TpeoOpa3oBanus JlopeHna.

15.0cHOBHBIE OTHOIIEHHSI PEIITUBUCTKON TUHAMIKH.

16.0OcHOBHBIE NIPECTaBICHUS MOJIEKYISIPHON (DU3UKH, OCHOBHBIC TEPMOANHAMUYECKUE TapaMEeTPhI.

17.Mogens uaeaabHOI0 ra3a, OCHOBHBIE 3aKOHBI HJI€aJIbHOTO Ta3a

18.0cHoBHoe ypaBHeHue MKT uneansHoro raza. Temneparypa kKak Mepa cpeHeil KHHEeTHUESCKOM SHeprun.

19.PacnipeneneHne 4acTHUIl 0 CKOPOCTSM H 10 3HaueHusiM dHepruu (MakcBesuia, bonbimana).

20.BHyTpeHHss SHEeprusl, CTENeHH CBOOOIbL.

21.Pabota u Teruiora, | Ha4axo TEPMOANHAMUKH.

22.TemioeMKoCTb, CBsI3b TEINIOEMKOCTH C YHCJIOM cTerneHel cBoOoab! (ypaBHeHHe Maiiepa).

23.TepMoarHAMUYECKHE U30TPOIIECCHI.

24.PaBHOBECHBIE U HEPAaBHOBECHBIE, 0OpaTUMbIE U HEOOPAaTUMBIE IPOLIECCHL. DHTPOIHS KaK TePMOJUHAMUUECKUI ITapaMeTp.
25.CrarucTadeckoe ToIKOBaHHe YHTpony. BTopoe Hayamo TepMoaAnHaMUKH. DBOIIOLHS HITN HaKoTUIeHue YHTpornn? TpeTrhe Hadaio
TCPMOJUHAMUKH.

26.TemmoBoit aBuratens, k. Lukn Kapro, Teopemsr Kapao.

27.Cubl B3aUMOJCHCTBHS MEXY MOJIEKyJIaMH, ypaBHEHHUe ra3a Ban-nep-Baanbca, kpuTuueckast Touka.

28.)Kuaxocty, NOBEpXHOCTHOE HATSKEHHUE.

29.Teepasble Tea, TUIBl KPUCTAILIOB.

30.da3oBbIe IEpexoabl IEPBOTO U BTOPOTO poaa. [Ipumepst (moapobdHO pazobpars).

31.IIpupona snexrprudecTBa. DIEKTPUUECKUN 3apsl, 3aKOH COXpaHEHHUs 3JIEKTPUUECKOro 3apsaa, 3akoH KyroHa.
32.D1ekTpocTaTUuecKoe MoJe, CUIOBbIE TUHUU, HAPSHKEHHOCTD, IPUHIUI CYHNEPIIO3ULINN.

33.IToTok BeKTOpa HaNpsUKEHHOCTH, Teopema [aycca.

34.PaboTa cuil 31eKTPOCTaTHUECKOTO TOJIS, IUPKYIIALMS BEKTOpa HANPSHKEHHOCTH, GU3UIECKUI CMBICIT TEOPEMBI O LIUPKYJISALMU.
35.IToTrennuan, pasHOCTh IOTEHIINATIOB, 3KBUIIOTEHIAIbHbBIE MOBEPXHOCTH. CBA3b MEKAY HAIPSHKEHHOCTHIO U IIOTEHIIHAIIOM.
36.0m1exTpuueckoe None 3apspKEeHHOM IIACTUHBI U c(ephl.

37.2nexTpuyeckas eMkocTb. KoHneHcatop. DHeprust KOHAEHCATOpa U AJIEKTPUIECKOTO MOJIS.

38.JIMdIEeKTPUKY, AUIIIEKTPUYECKask IPOHUIIAEMOCTb.

39.ITomympOBOAHHUKHY, TTPOBOTHHUK.

40.9nexrpuueckuii Tok. Cuila TOKa, INIOTHOCTb TOKA, MEXaHU3M IIPOBOJUMOCTH METAJLIOB.

41.3akon Oma 111 OZJHOPOIHOTO Y4acTKa LIEIH, COPOTHUBJIEHNE, 3aBUCMOCTb COIIPOTHUBIICHUS METAJUIOB OT TEMIIEpaTyphl, 3aKOH
Jxoyns-Jlenna.

42.CtopoHHHME cuitbl, 3akoH OMa U1 HEOJAHOPOIHOTO Y4acTKa LIEMH.

43.CoeaunHeHe NPOBOJHUKOB.

44 Ilpupona MarHeTu3smMa. MarauTHoe 1oJie, CHIIOBbIE JIMHUM MarHuTHoro noiisi. Cuna JlopeHna, 3akoH Ammnepa.

45 .3axon buo-Casapa-Jlamnaca, MpUHLIUI CYNEPIIO3UIIUH, MATHUTHOE T10JI€ TIPSIMOIMHEHHOTO MPOBOJHHUKA C TOKOM.

46.Teopema O IUPKYJSLUY JJIsI MATHUTHOTO TOJIA, e¢ (pU3NUecKHil CMBICIT.

47 MuUKpO U MakpO TOKH, MarHUTHAs IPOHULIAeMOCTb. PeppOMArHETUKH, TapaMarHeTUKN U JMaMarHeTUKH.

48.3aK0H AIeKTPOMAarHUTHON HHAYKIMH (3aKoH Dapanest), npasuio JleHmna.

49.Bo3nukHoBenue O/IC B 1BMKYyILIEMCS U HENOJBIUKHOM IIPOBOJAHUKAX, TEHEPATOPbI IEPEMEHHOTO TOKA.

50.CaMOMHIYKIUS, MHIYKTUBHOCTh KOHTYpa (KaTyIIKu). DHEPrus MarHUTHOTO TOJISL.

51.BuxpeBoe 2JeKTpru4ecKoe nosje, Tok cMmenienus. CucreMa ypaBHeHH MakcBesia B MHTErpaibHOW M JudQepeHInaIbHON GopMme.
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52.T'apMOHHYECKHE KOJICOaHUs, UX XapaKTEPUCTHKH. Y paBHEHHUE rapMOHUYECKUX KoJieOaHUA. DHEepTus pH KoIeOaHusX.
53.MexaHHuYeCKHE TAPMOHHYECKHE KOJIcOaHus (TrapMOHUYECKHE OCIHILIATOPHI (MaATHUKH)).

54.21eKTpoMarHUTHbIE TapMOHHYECKUE KOJIeOaHUs (3IEKTPUUECKHN KoneOaTeIbHbI KOHTYP).

55.CnoxxeHne rapMOHUYECKUX KoseObanuii. buenue.

56.3aryxatonue kone6anus. JJekpeMeHT U J0OPOTHOCTb.

57.BoinyX1eHHbIe KosiebaHus. PezoHaHc.

58.IIpupoaa BoIHOBOTO Mpoliecca. BoyHbl. YpaBHeHue Oeryiie BoJIHbL. BoHOBOE ypaBHEHHE.

59.MuTepdepennus BoaH. CTos4yre BOJIHBIL.

60.3ByKOBBIE U DJIEKTPOMArHUTHBIE BOJIHEI.

61.BonHOBBIE cBOIiCTBA cBeTa. SIBIEHHUS, X [TOITBEPKIAIOIIHE.

62.KopryckymsipHble CBOWCTBA CBETA. SIBIEHUS, UX MTOATBEPKIAOIIHE.

63.Mopenu atoma Tomcona u Pezepdopna, TuHeluaThlii CIEKTp aTOMOB.

64.Iloctynatst bopa, ciektp atoma Boopoaa o bopy.

65.KopmyckyIsipHO-BOJIHOBOH JlyaJIu3M CBOICTB BELIECTBA, COOTHOLIEHHE HEOIIPEAEIEHHOCTEH.

66.BoHoBast (hyHKIHMS, €e CTATUCTUUECKUI cMbIci, oOiee ypaBHeHnue [llpenunrepa, ypasaenue [lpeannrepa s cTaliiOHAPHBIX
COCTOSIHUI.

67.Yactuia B OJHOMEPHOH MPSIMOYTOJILHOMN MOTCHIIHATBHOM SIMe ¢ OECKOHEYHO BHICOKMUMHU CTCHKAMH.

68.KBanrtoBble uncia, npuHuun Ilaynu, pacnpeneneHue 3JIeKTPOHOB B aTOME 10 COCTOSTHUSIM.

69.PazMep u cocTaB aTOMHBIX SIZIEp, MAaCCOBOE U 3apsIOBOE YHCIIA. DHEPTHsI CBSI3M SIIPA, SACPHBIE CHIIBL.

70. PaguoakTUBHOE U3IIydEHHE U €ro BUJIbl. 3aKOHOMEPHOCTH alb(a, 6eTa u raMMa pacnajos.

71. 3akoH pagmoakTuBHOTO pacmnasna. [lepuon moxypacmana.

72. SlaepHble peakiuu, HEeNHbIE ASPHbIC Peakiy. TepMosIepHble PeaKuy.

73. Knaccudukanus 3J1eMeHTapHBIX YaCTHII, KBAPKH.

74.Bunbl B3aUMOACHCTBHS DJIEMEHTAPHBIX YaCTHII.

TunoBsle 3aAaHAS I TPOMEKYTOYHON aTTeCTAINN

1. Bo ckoubKO pa3 IIOTHOCTh BO3/yXa, 3aIOJIHSAIONIEr0 IOMEIIeHHEe 3UMOH NIPY 3a/laHHON TeMIepaType, 60JIblle ero INIOTHOCTU
JIETOM TIpH JaHHOU Temrieparype? [laBieHue raza MOKHO CUYUTATH MTOCTOSHHBIM.

2. Ilpu nogseMe BepToJIeTa Ha HEKOTOPYIO BHICOTY OapoMeTp, HaXOAAIIMIics B ero KabuHe, M3MEHUI CBOE I10Ka3aHHe Ha HEKOTOPOe
3HaveHue. Ha kakoii BBICOTE JIETUT BEPTOJIET, €CJIM Ha B3JICTHOH IUIOIIAAKEe OapOMETp MoKa3bIBal H3BeCTHOE 3HaucHue? Temmeparypy
BO3JlyXa CUUTATh TOCTOSSHHOW U U3BECTHOM.

3. Onpenenute yaesibHYO TEMIOEMKOCTh IIPH MOCTOSHHOM JIaBJIIEHUH KUCIIOPOa.

4. Kucnopo Maccoil M HarpeBaroT IpU MOCTOSIHHOM JAaBjieHuu. HauanpHast u KoHeuHast TeMnepaTypsl Janbl. OnpenenTb U3MEHEHUE
BHYTPEHHEH SHEpPruu rasa.

5. MneanvHas TermioBas MaluHa, pabdoTatommas 1o 1nukiny KapHo, coBepiiaeT 3a OAUH UK HEKOTOpYIo paboty. TemnepaTypa
HarpeBartelis 1 TeMIIepaTypa X0J0AUIbHNKA U3BECTHBI. HalijuTe KOJM4YecTBO TEIIOThI, OTAaBaeMOE MAIIMHON 3a OJMH LUK
XOJIOMIIbHUKY.

6. /IBa paBHBIX OTPHLATENbHBIX 3apsi/ia HAXOATCS Ha 33JaHHOM PAacCTOSHUU YT OT Apyra. OnpeaenuTe HanpsXKeHHOCTh MOJIs B
TOYKE, PACIIOJIOKEHHOM Ha HEKOTOPOM PACCTOSHHUHU OT 3apsA0B.

7. C Kakoi CKOPOCTBIO AOJDKEH ABUTATHCS IEKTPOH, YTOOBI €r0 UMITYJIbC ObII PaBEeH UMITYJIbCY (POTOHA C 3aJaHHOM ATTMHON BOJIHBI?
8. JlymHa BOJIHBI CBETa, COOTBETCTBYIOIIAst KpacHO# rpanuie GpoTodddexra, 1t HEKOTOPOro MeTajlia, paBHa HEKOTOPOH JUTHHE
BosHbl. Haiitn pa60Ty BBIXOJ@A 3JICKTPOHOB M3 METaJllIa U MAKCUMAJIbHYIO CKOPOCTD 3JICKTPOHOB, BBIPBIBAEMBIX U3 3TOI'0O METaJlIa
CBETOM C 3aJaHHOU JJIWHOM BOJIHEL.

9. Kakoii usoton obpa3syercs u3 Topust nocie geTsipex anbda-pacnanos U AByx Oera-pacnanon?

10. DHeprus cBA3M sA71pa, COCTOAIIETO U3 TPEX IPOTOHOB U YEThIpEeX HEUTPOHOB, U3BecTHA. ONpenenuTh MacCy HEUTPaIbHOTO aToMa,
001a1a10IIETO 3TUM SIAPOM.

6.4. Kputepuu oneHuBaHus

Ha 3auere cTyneHT moiy4aer OLEeHKY:

«3aUTEHO» — Pa3BEPHYTHINM OTBET C IPUMEPAMH U MOSICHCHUSMH Ha BCE TEOPETUYECKUE BOIPOCHI OHMIIETa, MOJHOCTHIO PEIICHBI U
pacIucaHbl 10 AEHCTBUM BCe 3aJ1a4H, yKa3aHHbIE B OWIIeTe; pa3BEPHYTHII OTBET ¢ MpUMepaMH U IOSICHEHUSIMH Ha BCE TEOPETUUESCKUE
BOIIPOCHI OMJIeTa, IIOJIHOCTHIO PELIeHa U paciicaHa 1o JeHCTBUAM XOTs OBl 0JHa 3a7a4a U3 OuieTa, Tudo MOTHOE PelIeHNe ABYX 3a1au
13 OUIieTa M HETIOTHBIN OTBET Ha TEOPETHIECKHE BONPOCH]; YETKUI JJOTUYHBIA OTBET Ha TEOPETUUECKUE BOMIPOCHI B OWIIETE H JTIO0BIC
JIOTHYHBIE MOSICHEHHS 110 3a7]a4am, JIMOO MOJIHBIH OTBET HAa OJIMH TEOPETUYECKUI BOIPOC U PEIICHUE OJHOM 3a1auu (4acTHYHOE (HE
MeHee 50% peleHus 3a1a41) WM MTOJTHOE B 3aBUCUMOCTH OT CJIOKHOCTH 3aJa4uH), TMO0 rmouTH nojHoe (He meHee 80% pemeHus ams
KaX/I0¥ 3a71a4un) perieHue o0enx 3aaay;

«HE 3a4TEHOY - BBINONIHEHHE MeHee 50% 3aqaHuil, yKa3aHHBIX B OWIIETe, 32 HCKITFOUEHHEM clly4aeB o4ty nosHoro (He menee 80%
penIeHus Al KKIOH 3a1aun) perieHns o0erx 3a1ad.

Ha sK3aMeHe CTyJeHT NOTy4aeT OLECHKY:

«OTJIMYHO» — Pa3BEPHYTHIH OTBET C MIPHUMEPAMH H TOSICHEHUSIMH Ha BCE TEOPETHUECKUE BOMIPOCHI OMIIETA, TOJTHOCTHIO
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pelIeHbI M PacIHMCaHbl 110 IeHCTBUSAM BCe 331a4H, yKa3aHHbIE B OUIIETe;

«XOPOIIO» — Pa3BEPHYTHIH OTBET € MPUMEPAMH U MOSICHEHUSIMU Ha BCE TEOPETHUYECKUE BOIIPOCH OMIIeTa, MOJHOCTHIO PelIeHa
pacnucana 1o JIeHCTBUSAM XOTs Obl 0/1HA 3a/a4a 13 OuieTa, JIMOOo MOJIHOE pelIeHe ABYX 3ajiay U3 OMiieTa U HelOJIHbIH OTBET Ha
TEOPETHYECKUE BOIIPOCHL;

«YIIOBJIETBOPUTEIJILHOY - YETKHI JJOTMYHBIA OTBET HAa TEOPETHYECKHE BOIIPOCHI B OMIIETE U JIFOObIE JJOTMYHbIE OSICHEHHUS 110 33/1a4aM,
1100 MOJHBII OTBET HAa OJJUH TEOPETUUECKHI BOIIPOC U PEUICHUE OHOM 3a1a4n (yacTuuHoe (He MeHee 50% peleHuns 3a1a4n) uin
MIOJTHOE B 3aBUCHMOCTH OT CJIOKHOCTH 33/1auM), TH00 ouTH nosHoe (He MeHee 80% pemmeHus 1uis KakJ0H 3a1a4un) penieHne ooenx
3aja4;

«HEYIOBIETBOPHUTEIILHOY - BHIIONHEHHE MeHee 50% 3anaHuii, yka3aHHBIX B OnieTe, 3a HCKIIOUCHUEM CIy4aeB ITOYTH MOJIHOTO (HE
MeHee 80% pereHus s Kax 10 3aja4u) perieHus: ooeux 3aaad.

7. YHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOJY JIsT)

7.1. Pexomenayemas JutepaTtypa

7.1.1. OcHoBHasi TATEPaTypa

ABTODBI, COCTaBUTENHN 3arnaBue WznarensctBo, ron| Pecypc
JI1.1 |Xaiixun C. 3., ®dusnyeckre 0CHOBBI MEXaHUKH: YueOHOE ocoOHe Mocksa : Hayka, 3BC
I'puroposa B. A. (https://biblioclub.ru/index.php?page=book&id=450023) 1971
JI1.2 |CusByxuHn J. B. OO6uwmii Kypc GU3UKHU: yueOHOE TTocoOue T By30B: B 5 ToMax ToM 3:|Mocksa : 9BC
3IEKTPHYECTBO V3narenbckast
(https://znanium.com/catalog/document?id=303207) ¢dupma "duznko-
MaTeMaTHIecKast

murepatypa" (OU
3MATIJINT), 2015

JI1.3 |Casenses U. B. Kypc ¢usuxu. B 3 1. Tom 2. OnexrpuuectBo. Kosnebanus u Bosnbl.  |Cankr- IlerepOypr | OBC
Boanosas onruka : Jlansw, 2022
(https://e.lanbook.com/book/184164)

JI1.4 |Casenses U. B. Bounsl. Ontrka Cankr- ITerepbypr | OBC
(https://e.lanbook.com/book/187737) : Jlanp, 2022

JI1.5 |CaBenseB U. B. MonekysipHast GU3HKa U TEPMOJHHAMHKA Cankr- [Terepoypr | 3BC
(https://e.lanbook.com/book/187739) : JTaub, 2022

7.1.2. lonoHUTEIbHAS TUTEPATypa

ABTODBI, COCTABHTEIH 3arnaBue WznarenscTBO, rox| Pecype
JI2.1 |Crpenkos C. I1. Mexanuka: yueOHOE ocobue Mocksa : Hayka, 9BC
(https://biblioclub.ru/index.php?page=book&id=494770) 1975
JI2.2 |Kanamnaukos C. T DIeKTpUUYECTBO: yueOHOE mocobue Mockga : 9BC
(https://biblioclub.ru/index.php?page=book&id=83226) Dusmatiut, 2004
JI2.3 |Kanamnuxos H. I1., IIpakTuKyM IO peleHuIo 33/1a4 0 00IeMy Kypcy GpU3MKH. Canxr- ITerepbypr | OBC
KoxxeBaukos H. M., Konebanus n Bonabl. OnTHKa : Jlanp, 2022
Kotsipio T. B., Crmpus | (https://e.lanbook.com/book/211400)
I.T.
J12.4 |Ky3nenos C. 1. Mexanuka. MonekyasipHas puznka. TepMoIuHaAMMKa Cankr- ITerepbypr | OBC
(https://e.lanbook.com/book/211460) : Jlanb, 2022
JI2.5 |AkcenoBa E. H. Oomas ¢usuka. Koxebanus v BOIHEI (TJIaBBI Kypca) Cankr- IlerepOypr | 3ObC
(https://e.lanbook.com/book/212678) : JTaub, 2022
JI2.6 |AkcenoBa E. H. Oomas ¢usuka. MexaHuka (TIaBbI Kypca) Cankr- IlerepOypr | 3ObC
(https://e.lanbook.com/book/212681) : JTaub, 2022
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ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI2.7 |AkcenoBa E. H. O6mas ¢pusuka. OnTrka (TIaBbI Kypea) Cankr- [letepOypr 3BC
(https://e.lanbook.com/book/212684) : Jlans, 2022
JI2.8 |Akcenosa E. H. Oomas ¢usuka. TepmoarHaMuka u MoekyisipHas ¢usuka (raBsl  |Cankr- IlerepOypr | OBC
Kypca) : Jlanp, 2022
(https://e.lanbook.com/book/212687)
J12.9 |Akcenosa E. H. Oomas ¢puzuka. DNEKTPAIECTBO U MarHETU3M (TJIaBBI Kypca) Cankr- [lerepoypr | 3BC
(https://e.lanbook.com/book/212690) : Jlans, 2022
JI12.10 |Kanamnukos H. I1., [MpakTuKyM 1O pelieHuro 3a1a4 oo1ero kypca gusuku. Mexanuka |[Cankt- [TetepOypr | OBC
Korsipiio T. B., Kycros |(https://e.lanbook.com/book/212900) : Jlanb, 2022
C.JI.,Cmupuna I'. T'.
JI2.11 |Kum [. Y., Maxpo U. I'.,|®uznka. Mexanuka. Kypc nekuwmii ¢ npuMepaMu pemeHus 3a1a4d Camnkr- [TetepOypr 9BC
Jlepur 1. 1. (https://e.lanbook.com/book/223532) : Jlans, 2022
7.1.3. MeTonnueckue pa3pabdoTku
ABTODBI, COCTaBUTENHN 3ariaBue WznarensctBo, Ton| Pecypc
JI3.1 |MarseeB A. H. MexaHuKa U TEOpHUSI OTHOCUTEJILHOCTH: yueOHoe niocobue ais By3oB|Cankr-IleTepOypr
[1 nop.]: Jlans, 2009
JI3.2 |Becconos A. A. MexaHuKa: KOHCTIEKT JICKIIUH YenssOMHCK : 9BC
(http://library.csu.ru/rbooks2/view2? W3narenbeTBo
code=local/007753/bessonovaa) YenssOMHCKOTO
rOCyJapCTBEHHOT O
YHHMBEPCHTETA,
2013
JI3.3 |becconoB A. A. JlaGopaTopHBIii MPAKTHKYM 10 MOJIEKYJISIPHON QH3HKE YenstOuHCK : 3BC
(http:/Nibrary.csu.ru/rbooks2/view2? W3naTenbeTBo
code=local/007707/bessonovaa) YensOUHCKOTO
rOCyIapCTBEHHOT O
YHHBEPCUTETA,
2015
JI3.4 |Tpodumos B. T Ou3NpakTHKYM: ONTHKA: ydeOHOe Tocodue YenstOuHck : [0.
n.], 1991
JI3.5 [Margees A. H. DIEeKTPUUYECTBO U MarHETU3M: y4eOHOE MocoOue Tt By30B Mockgsa : Beicuias
mkoja, 1983
JI3.6 [Margees A. H. MonekyssipHas pusnka: yueOHOe mocodue st CTYACHTOB By30B Mockga : OHHKC ,
2006
JI3.7 |I'puropses 10. M., ®du3KKa aTOMa U aTOMHBIX SBJICHHI: ydyeOHOe ocodue Mockaa : 3BC
Korukuu U. C. (https://biblioclub.ru/index.php?page=book&id=457657) O®usmariut, 2015
JI3.8 |JlanncGepr I'. C. Onruka: yueOHOe nmocobue Mockaa : 3BC
(https://biblioclub.ru/index.php?page=book&id=485257) Ouzmariur, 2017
JI3.9 |Capuna M. I1., XonsBko | BonHOBas 1 KBaHTOBas OIITHKA: yueOHOE TocoOue HoBocubupck : 3BC
B. H. (https://biblioclub.ru/index.php?page=book&id=576508) HoBocubupckuii
roCyJapCTBEHHBII
TEXHUYECKUH
yHuBepcureT, 2019
JI3.10 |ITupanmumsunm . A., |DnekTpuuecTBO U MarHETU3M Cankr- [letepOypr 9BC

Iamaruna E. B.,
Kansesa H. A., I[TonnkoBa
E. A.

(https://e.lanbook.com/book/209804)

: Jlann, 2022
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ABTOpBI, COCTaBUTEIH 3arnaBue W3narensctBo, ron| Pecypc

JI3.11 [MupoHoBa I'. A., Bpanar|MonexymspHas pusuka U TepMOAMHAMUKA B Bonpocax u 3agayax  [Cankr- IlerepOypr | OBC
H. H., Canenxwuit A. M. |(https://e.lanbook.com/book/210875) : JTaub, 2022

7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHMKAIIMOHHOM ceTd ""UHTepHeT"

D1 |Jlasb [DnexTpoHHbIH pecype] : anekTponHo-0ubmroTeuHas cucreMa (35C) / uznarenscro Jlaus http://e.lanbook.com/

32 [¥Opaiit [DnekTpoHHBIH pecypc] : ameKTpoHHO-0nOmroTeuHas cucrema (OBC) / m3marenscrBo FOpaiir. https://biblio- online.ru

33 | YHuBepcurerckas 6ubIMOTEKa OHIANH [ DNEKTPOHHBIN pecypc] : 3eKTpoHHO-0ubaoTeuHas cuctema (35C) / OO0
Hupexrmenua [abmumunr. http://biblioclub.ru/

D4 |Znanium.com [DneKTpoHHBIH pecypc] : ameKTpoHHo-0nbaroTeuHas cuctema (OBC) / HayuHo-u31aTenbCKuii IEHTP
HNH®PA-M. http://znanium.com

35 | YuebHO-MeTomuueckuii caiit «I[IpemomaBatesnsiM U cTymeHTam» http://fteachmen.csu.ru

D6 |HayuHble n Hay4IHO-TIOMyJIsipHBIe Jekiiu http://elementy.ru

37 |Hayunas smexTponHas 6ubmnoreka Poccniickoit Akagemun Hayk http://www.elibrary.ru

7.3 IlepeyeHb HHGOPMALMOHHBIX TeXHOJIOTHii

7.3.1 [IporpammHoOe oGecnieueHue

Adobe Reader

WinDjView

LibreOffice

Adobe Connect Acrobat

LMS Moodle

7.3.2 IIpodeccnonaibubie 62361 JAHHBIX U HH(OPMALMOHHO-CIIPABOYHbIE CHCTEMbI

1. DnekTpoHHBIN KaTanor HayyHoi oubnnorexkn Yenl'Y [DnexTponHsIi pecypc] : 6a3a nanubix / Yenso. roc. yH-T. — UensOuHck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHas
American Physical Society : caiit. — URL: http://journals.aps.org/about — £I3. anri. — Pesxxum q0CTyma: TONBKO U3 CETH YHUBEPCUTETA. —
TekcT : 2neKTPOHHBIN.

3. Web of Science : mynpTuaucuumnHapHas pedepatiBHas 6a3a naHHbIX / KommaHust Thomson Reuters. — Pexxum goctymna: asst
3apeructpup. nosub3onateneil YenlV. — TeKcCT : 371€KTpOHHBIM.

4. Scopus : pedepatuBHas 6a3a manubix / Elsevier BV. — URL: http://www.scopus.com/ — 5I3. auri. — Pexwum poctyma: st
3apeructpup. nonp3osareneit Uenl'yY. — TekcT : 31MeKTpOHHBIH.

5. Springer Link : [caift]. — URL: http://link.springer.com/ — 53. anri. — PesxxuM ocTyIma: Uist 3aperucTpup. mojb3oBareineit Yenl'y. —
TekcT : 2eKTPOHHBIN.

6. KOHCIIeKTHI JICKIHH ¢ IEMOHCTPAUsIMH 1 BUPTYaJIbHBIMH JIAOOPAaTOPHBIMH IKCIIEpHMEHTaMH Ha caiite http://teachmen.ru

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOY JIST)

Jinst peanm3aniy JUCIUTLTHHBI HCTIONB3YIOTCS YIeOHBIC ayANTOPHH I IIPOBEACHHNS 3aHATHI JTEKIIMOHHOTO THIIA, ITPAKTHIECKIX
3aHATHU, TPYNIIOBBIX U HHIUBHIYAJbHBIX KOHCYIbTAlUH, TEKYIET0 KOHTPOJIS M MPOMEKYTOUHON aTTECTALNH, a TAKXKe TIOMEICHNUS
UL CAMOCTOSTEIbHON PaboThl. YueOHbIE ayIUTOPUH YKOMILIEKTOBAHBI CIIELHATN3UPOBAHHON MEOEIIbIO U TEXHUYECKHMU CPEICTBAMU
00y4eHHs - MyJIbTUMEIUHHBIM 000pyAOBaHUEM (IKpaH, HOYTOYK, IPOEKTOP, KOJOHKH).

JIiis mpoBeieHNsI 3aHATUI JIEKIMOHHOIO TUIIA NIPEJIararoTcsi HabOpb! JEMOHCTPALMOHHOTO 000PYAOBAHUS U yu4eOHO- HATTISIHBIX
noco6uit (MyapTUMEIUHHbIE Tpe3eHTaMn). JJabopaTopHbIe 3aHATHS IPOBOAATCS B yIEOHBIX 1a00paTOPHAX dJIEKTPUUECTBA U ONTHKH,
OCHAIIICHHBIX HEOOXOANMEIM 000pyJOBaHIEM, ITepedeHb KOTOPOTO MPUBE/ICH B MACIIOPTaX J1a00paTOpHi.

Vcnonb3yercs 31eKTpoHHbIH YnTalbHbIHN 321 HayuHoi O0nbnmuoreku Yenl'yY (aynutopus 206) U1 caMocTOATENIbHON paboThI CTYIEHTA,
OCHAIIICHHBIH NEPCOHAIBHBIMU KOMITBIOTEpaMHU, MYJIbTUMEIMIHOMN annapatypoi. B aynutopun obecnieueH JOCTYN K pa3iu4HOM
CIPaBOYHOH JIUTEpATYpE, SHIUKIONE UM, OnOInorpadMuecKUM U MOJIHOTEKCTOBBIM 0a3aM 1aHHbBIX, HH()OPMALMOHHBIM pecypcam
«HTEpHET”.
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9. METOAUYECKHUE YKA3ZAHUA NJIAA OBYYAIOIIUXCA 11O OCBOEHUIO JUCHHUIIVIMHBI (MO JIS)

OcBoeHue cofiepkaHusl yaeOHOH qUCIUILTNHBI «DU3nKay» OCYIIECTBISETCS Ha JICKIUAX, IPAKTHUECKIX 3aHATHUAX U B Ipolecce
CaMOCTOSTEIILHON YUeOHOM JACSITENbHOCTH CTYJICHTOB.

JlexoHHbIE 3aHATHA 00ECTIEYNBAIOT TEOPETHYECKOE 3yUeHHE AUCHUILTHHBL. OCHOBHBIMH METOAaMHU 00YyYEHHS SBISIOTCS
nH()OPMALIOHHO-00BCHUTEIBHBIN 1 TpoOIeMHbIH. Ha nekuusax uinaraeTcs OCHOBHOE COZIepKaHUE TEM IIPOTPAMMBI, IPOBOUTCS
aHaJIU3 OCHOBHBIX MTOHATHHA U pacCMaTPUBAIOTCS TIPUMEPHI.

JIeKIMOHHBIN MaTepHal SBISETCS BXKHBIM, HO HE €IMHCTBEHHBIM JUISl YCBOCHUS y4eOHOM AucIMIUIMHEL Ero obs3arensHo
HEOOXOIMMO JIOTIOJTHUTH MaTepHaioM OCHOBHOI! U JIOTIOJIHUTEIBHOM JIUTEPaTYpHI 110 TEME.

Ocoboe BHUMaHHUE B TEUECHHE CEMECTPa ClIeAyeT 0OpAaTHTh Ha BHIIIOJIHEHHE PadOT J1a00paTOPHOTO MPAKTHKyMa: HEIOYyCTHMBI
MIPOIYCKH J1a00paTOpHBIX paboT 6e3 yBaKUTENbHOW IPUUUHBI.

[Tpu BO3HUKHOBEHUH BOIPOCOB 10 TeMaM, BeIHOCUMBIM Ha CPC, ciemyeT oOpaTuThCst 3a KOHCYJIbTAIMEH K MPETo1aBaTelio,
BeJyIeMY JICKIIHOHHBIE 3aHATHS. [Ipy BOSHUKHOBEHUH 3aTPYAHEHUH B IOHMMAaHUN MaTEeMaTHYECKOT0 anmapaTa (PU3UKU cleryeT
00paTHTBCS K COOTBETCTBYIOIINM yIeOHHUKAM II0 KYpCY BBICIIEH MaTeMaTHKH.

BaXHBIM MOMEHTOM IPH U3YYSHHH JIFOOOH TUCIMIUIMHBI SBJISCTCS OpraHu3alusl CaMOCTOATENbHON paboThl. [Tpu ocBoeHuu
Marepuaia He ClielyeT CTPEMHUTHCS K MEXaHUUECKOMY 3allOMIHAHHMIO TIPHBEICHHBIX ONpeaeneHIH, GOpMYIHPOBOK U MOJOKEHHUH,
eciu TpeboBaHus K BaM npsiMo He yKa3bIBalOT Ha 3T0. BriosmHe 3 eKTUBHON MOXKET OKa3aThCs MOMBITKA OHATH CYTh SIBJICHUS,
BBIPa0OTATh CBOE OTHOLICHHE K HEMY, OIMPAsiCh Ha MAaTePHAJI, COAEPIKAIUICS B pEKOMEHAOBaHHOH HTeparype. Taroke
PEKOMEH1yeTCs PABHOMEPHO PACIpPEIeIATh Harpy3Ky CaMOCTOSTEILHOTO 00YUeHHUs B TEUCHUE CEMECTpa.

B crydae mpumeHeHuUs pu 00yYeHUH TUCIUIUIMHEL QIEKTPOHHOTO O0YYeHHs, AUCTAaHIMOHHBIX 00pPa30BaTENbHBIX TEXHOIOTHI
oOuieHue 00yJaromuXxcs ¥ NperojaBaTeis OCYIECTBISETCS B PEXKUME PeabHOr0 BpeMeHH (OHIaiH-JIeKIuH (BeOUHApHI), YaThl,
BH/IE0-KOH(EPEHIINH 1 JIP.) WK OTIO0KEHHOTO BpEMEHH (CHCTeMa TucTaHIiorHoro ooyuenus Moodle, MS Office365, dopymsr,
JIEKTPOHHAS [10YTa U Jp.).

[pu 0Oy4eHun JIuI ¢ OTpaHHIEHHBIMU BO3MOKHOCTSIMH 3I0POBbBS JIEKTPOHHOE 00YUEeHHUE, TUCTAaHIMOHHBIE 00pa30BaTebHbIC
TEXHOJIOTHH NPEAYyCMaTPUBAIOT BO3MOKHOCTh ITpHEMa-Tepeadyi HHPOPMALuH B JOCTYITHBIX JJIs1 HUX (popMax.

Peanm3zanust JUCUUILTUHEI C IPUMEHEHUEM DJIEKTPOHHOTO 00y4YeHUs], TUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TeXHOIOTHI (1anee — D0,
JOT) ocyriecTBisieTcs Ha OCHOBaHUHU «I10JI0KEHHS O peati3aiui OCHOBHBIX U JIOTIOMHUTEIBHBIX 00pa30BaTEebHBIX IPOTPAMM C
MIPUMEHEHUEM DJIEKTPOHHOTO 00yUYeHHS M JUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOIOTHH B (pefepabHOM rocy1apCTBEHHOM
OrO/KETHOM 00pa30BaTEIbHOM YUPEKICHUN BBICIIET0 00pa3oBaHus «UensaOUHCKUIT TOCYapCTBEHHBINH YHUBEPCUTET, «I10I0KEHHS
0 MOpsAKE 3a4eTa 00YJaIOIIUMHUCS [0 OCHOBHBIM NPO(ECCHOHAIBEHBIM 00pa30BaTeIbHBIM IIPOrpaMMaM BhICHIETO 00pa30BaHUs B
OI'BOY BO «Uenl'Vy» pe3yabTaToB OCBOCHHUS B OPTaHU3AIUSIX, OCYIIECTBIISIOMINX 00pa30BaTeIbHYIO IEATEIbHOCTD, YICOHBIX
IIPEAMETOB, KYPCOB, TUCIUILINH (MOAYJIEH), IPAKTUK, TOTIOJHUTEILHBIX 00pa30BaTeIbHBIX IPOrPaMMy IIOCPEICTBOM HIIEKTPOHHON
nHpOpMaIMoHHO-00pa3oBarenbHol cpenbl PTBOY BO «Uenl'Vy». B uckimountenbHbIX ciaydasx (popc-Maxop | T.I1.) MpH
peanu3zanuu 00pa3oBaTesibHOU AesTenbHOCTH ¢ npuMeHeHneM D0, JIOT MoryT npuMeHsTh KOMIIOHEHTBI, HE BXOISIINE B IEPEYCHb
ANIEKTPOHHON HH(POPMAIIMOHHO- 00pa30BaTEeIbHON CPEIbI.

10. CHIEIIMAJIBHBIE YCJIOBUSI OCBOEHUSA JUCHUIIIMHBI OBYYAIOIIUMUCSH C HHBAJIMJHOCTBIO N
OI'PAHUYEHHBIMHA BO3MOXHOCTSAMMU 31I0POBbA

OcBoeHUE NUCLUIIMHBL MHBAIHIAMY U JIULAMHU C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbsI OCYILECTBIIAETCS ¢ UCIOIb30BAHUEM
CHELHATbHBIX TEXHUYECKUX CPEICTB M HMHGOPMALMOHHBIX TEXHOJOTHUH, HMpenocTaBiseMbIX PecypCHBIM y4eOHO-METOAUYECKUM
HEHTPOM II0 OOYYEHHIO WHBAIUIOB W JMI[ C OTPAaHHYCHHBIMH BO3MOXKHOCTSMH 3m0poBbi Yenl'Y mo 3ampocy oOydwaromerocs
(MOOMIIBbHBIE CHEIMAIbHbIE TEXHUYECKHUE CPEACTBA VI JIUI C HAapYIIEHUSMH 3pEHUS U C HapyIICHUEM CIIyXa, ACCUCTHUBHBIC
HH(POPMAIOHHBIE TEXHOJIOTHH).

IMpu HeoOxomuMocTH Ui OOYHYAIOIIMXCS C HAapyIICHHAMH 3pEHHS Ha padouynmx MecTax IJIsl MPOBEICHUS NPAaKTUYECKUX WIH
J1a00PaTOPHBIX 3aHATUI YCTaHABIMBACTCS CIIELMAIbHOE IpOrpaMMHOE obOecrnedeHue (IporpaMma peueBOil HaBUraluH, pedyeBble
CHHTE3aTOPbI, SKPaHHbIE JIYIIBI).

B yueOHble aynuropuu obecreunBaeTcss OeCIPENnITCTBEHHBII N0CTyN I 00y4aromuXcsl ¢ MHBAIUIHOCTBIO U C OIPAaHUYEHHBIMU
BO3MOKHOCTSIMH 30pPOBbs. B karknoil ayauTopuy, rie o0ydaroTcsi HHBAJIUIBI U JIMLA C OTPAHMYECHHBIMIA BO3MOXKHOCTSIMU 37I0POBB,
IpeyCMaTPUBAETCS COOTBETCTBYIOLIEE KOIUYECTBO MECT Ul OOYUaIOMIUXCS ¢ YU€TOM HapYIIEHHUI UX 310POBbS.

J1s ocBoeHMs TUCIMIUIMHBI HHBAJIU/AM U JIULAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3JJO0POBbS IPEAOCTABIISIETCS JOCTYI K I€4aTHBIM
UCTOYHMKAM, UMEIOLIUMCS B HayuHol 6ubmuorexe Yenl'V, ¢ moMoLIpo ClELMAIbHBIX TEXHUUECKUX CPEJCTB; AOCTYI € IOMOLIBIO
CHELHATbHBIX TEXHHYECKUX M MPOTPAMMHBIX CPEACTB K JJIEKTPOHHBIM HCTOYHHMKAM, MPEJCTABICHHBIM B (hopMe SIEKTPOHHOTO
JOKyMeHTa B (poHIe HaydHOH OubnnoTrexn Yenl' Y miw >31eKTpOHHO-OUOINOTEUHBIX CHCTEMAX.

VYueOHO-MeToANYECKHE MaTepHaibl Ul 00YyJaroNUXCs U3 YKCJIa MHBAJIUIOB U JIUIl C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 310POBBSI
HPEIOCTaBIAIOTCS B (POpMax, alallTHPOBAHHBIX K OTPAHIYECHHUSAM UX 3[J0POBbSI H OCOOCHHOCTSIM BOCHPHATHS HH(OPMAIIH.

© ®I'BOY BO «Henl'V»
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JI1s MHBaJIMIOB U JIMI] C OTPaHHMYEHHBIMUA BO3MOXKHOCTSIMH 3/I0POBbsI OCBOCHUE JTUCLUIUINHBI MOXKET OBITh YACTUYHO WJIU TIOJIHOCTBIO
OCYIIECTBIICHO C UCTIOIb30BaHNEM AUCTAHIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOTHH.

[Ipu mnpoBepeHNHM NPOMEXKYTOUYHOHW aTTECTAllMM IO JUCHUIUIMHE OOYYaIOUIMMCS C WHBAJIWAHOCTBIO M C OrpaHMYCHHBIMH
BO3MOKHOCTSIMH 3JIOPOBBSI O0ECIIEUMBAETCS 1O HMX 3asABJICHHUIO IIPEAOCTaBICHHE B JOCTYHNHOH (opMe B 3aBHCHMOCTH OT HX
WH/IUBUYAIBHBIX OCOOCHHOCTEH WHCTPYKUIMH O TOpPSIKE IPOBEICHUS IPOMEKYTOUHOH aTTecTalld, OLEHOYHBIX CPEICTB H
BO3MOXXHOCTH OTBETOB Ha 3a/aHMs (IIMCbMEHHO Ha Oymare, HabOp OTBETOB Ha KOMIbIOTEpE, MUCbMEHHO wipudrom bpaiins, c
HCIIOJIb30BaHUEM YCIIYT aCCUCTEHTA, YCTHO).

[Ipu npoBeaeHUN NpoUEaYPbl OLIEHUBAHUS PE3YJIbTATOB O0YYEHHs] MHBAJIMIOB U JIML C OTPAaHMYEHHBIMH BO3MOXHOCTSIMHU 3JI0POBbS
IpeaycMaTprBaeTCs HCIOIb30BaHUe IpeaocTaBiIeHHBIX Yenl Y min coOCTBEHHBIX TEXHUUECKHUX CPENICTB, HEOOXOANMBIX MM B CBSI3HU C
WX WHAMBUAYAIBHBIMU 0cOOCHHOCTAMU. [Ipy HEOOXOIMMOCTH MHBAIUAAM U JIMLAM C OIPAHUYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbS
MIPEIOCTABISIETCS TOTOIHUTEIbHOE BpeMsl JUIsl MMOJTOTOBKM OTBETA Ha 3aJlaHus, MPOIEeaypa OLEHUBAHUS PE3yIbTaTOB O0YUSHHUS 110
JTUCLUTUIMHE MOJKET MPOBOJUTHCS B HECKOJIBKO ATAIIOB.
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