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1. HEJIX OCBOEHUMA TUCHUTIINHBI

[enbro 0OCBOCHHS TUCIHUILTHHBL «DU3HKay SBIsIeTCS (OPMUPOBAHKE Y CTYACHTOB €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS U
npuoOpeTeHrne CTyICHTaMHU 3HaHUiT 00 OCHOBHBIX (DYH/IaMEHTAIBHBIX 3aKOHAX (HU3UKH.

OCHOBHBIE 337]a9¥ JUCITUTIINHBI: N3YYCHUE CTYACHTaMH OCHOBHBIX MTOHATUI ¥ 3aKOHOB (bH3PIKI/I, 3HAKOMCTBO C OCHOBHBIMH MCTOJaMH
HCCIICA0BaHUs, UCIIOJIB3YEMbIMU B (1)I/I3I/IK€; HU3YyUCHUC HpHJ’IO)KeHPIfI (l)I/IBI/IIIeCKI/IX 3aKOHOB B HpO(I)eCCI/IOHaJ'ILHLIX 3ajjadax.

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

YK-1.1. Kputruecku aHamM3upyeT MPOOIEMHYIO CUTYAIHIO C IIETbI0 BEIPAOOTKH CTPATETHH ACHCTBHIA, apTyMEHTHPOBAHO
(dbopMynupyeT COOCTBEHHBIE CY)KJCHUS U OLIEHKU

VK-1.2. Mcnonb3yeT KpUTUUECKUH aHAIU3, CUCTEMATU3alUI0 U 000011eHre HHPOpMALUK SIS pelIeHuss MPOOIEMHON CUTYyalluu

OIIK-4-1. Nmeer MpEeACTaBJICHNUEC O B3AaUMOCBA3HU pa3a€sIOB XUMHUHU C TCOPETHUICCKUMU OCHOBaMU (1)I/ISI/II(I/I U MaTCMaTUKHU,

OITK-4-2. YMeeT UCToIb30BaTh 3HAHUS TEOPETHUYCCKUX OCHOB (PM3MKH U MATEMATHKH JIJIS ITTAHUPOBAHUS XUMHUYECKOTO
9KCHEPUMEHTa, 00paOOTKH U MHTEPIIPETUPOBAHUS MTOJTyYEHHBIX PE3yJIbTaTOB;

OI1K-4-3. MIMeeT npakTUYECKUI ONBIT pelieHns] PU3MYECKUX U MaTEeMaTHYeCKUX 3aJ1a4d MPUMEHUTEIBHO K Pa3JIMYHBIM 00JIACTSIM
npodeccnoHaTbHON IeSITENFHOCTH.

2. MECTO JUCHUIL/TMHBI B CTPYKTYPE OIIOII

Hwuxi (pazper) OITOIT: b1.0.1.03

2.1 TpeOGoBaHus K MpeIBAPUTENLHOI MOATOTOBKE 00y4YaI0IIEerocs:

He npexycmotpeno

2.2 JIncuMnIuHbI U MPAKTUKH, JJIs1 KOTOPHIX 0CBOEHHUE TAaHHOUH TUCHHMILUIMHBI (MOAYJIs1) HE0OX0AUMO KaK NMpeallecTBYyIolIee:

Dusnyeckass XUMUs

duznueckue METOJbI UCCIICJOBAHNA B XUMUHU

CTpOCHI/Ie BCIICCTBaA

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

OIIK-4: CnocodeH N1aHUPOBATHL PadOThl XHMHYECKOH HANPABJIEHHOCTH, 00PadaTbIBAThL H MHTEPNPETHPOBATL IOJIyYeHHbIE
pe3yJIbTaThl € HCIO0Jb30BAHUEM TEOPETUYCCKUX 3HAHUI M IPAKTHYECKHX HABBIKOB PEIICHHSI MATEMATHYECKHX M (PU3HYeCKUX
3aga4

3HaTh:

Jns noctmkenns naankaropa OITK-4.1: 0coOeHHOCTH OpraHHU3aliy eCTeCTBEHHOHAYYHBIX UCCIIEIOBAHMIA; METOIBI U CIIOCOOBI
MOJIy4EHHUS] U OCBOCHHUS MaTepuaia 1o Gu3uke; o GU3NIECKUX Mpoleccax, MIPOUCXOAIIUX B OKPYKAIOLIEM MHPE U, B YACTHOCTH, O
(bM3HYIECKUX MPOoIIeccax, CONMPOBOKIAIOMINX MPO(HECCHOHATBHYIO ISSTENFHOCTD; OCHOBHBIE ITPaBUiia 0(pOPMIICHUS] MAaTEPUAIIOB U
pe3ybTaTOB JIa00PATOPHBIX UCCIICIOBAHUI; PpaBUiIa OQOPMIICHHUS TaOULl, CXEM, PUCYHKOB M YEPTEIKEH B HAYUHBIX OTUETAX;
IpaBHiIa U CIIOCOOBI BBIYMCIICHHUS TOTPENTHOCTEN ITOJTyIeHHBIX TaHHBIX

Ymern:

Jns noctmxenus nnankaropa OITK-4.2: a¢pdexTuBHO Oprann3oBaTh padoTy M0 U3yYEHHUIO ONPEEIeHIH 1 3aKOHOB €CTECTBEHHBIX
HayK; IT0JIb30BaThCS TEOPSTHUESCKIMH 3HAHUS H IIPAaKTHYECKIMH HaBBIKAMH, OJyICHHBIMHU B paMKaX H3y4eHHUS Kypca o0melt (hH3uKH;
IIPOTHO3UPOBATh MOCIEACTBHS HU3MIECKUX MPOLECCOB MPOUCXOISIMIIMX B IPO(HECCHOHATBHON SSTEILHOCTH; aHAIU3UPOBATh
HOJTy9eHHBIE SKCIepPUMEHTAIBHBIC JaHHBIEC; TPAMOTHO, OCIET0BATENHHO U JIOTHIHO O(OPMHUTH PE3yIIbTaThl paOOTEI

Baagertn:

Jnsa nocrmxenus naaukaropa OITK-4.3: HaBbIKaMK caMOCTOSATENbHOI paboThl ¢ yueOHOM U HaydyHOH TUTepaTypoii; 6a30BBIMHU
TEOPETHYCCKUMU 3HAHUSMH U HaBbIKAMH JIAOOPATOPHBIX UCCIICIOBAHHI B 00JIACTH (PM3UKHU; MIOHITUHHBIM armnapaToM QpU3NKH;
HaBBIKOM I'PaMOTHOTO MPEJICTABIICHUS Pe3yIbTaTOB UCCIIEIOBAHNI U HABBIKOM O()OPMIIEHHS OTYETOB 110 JJaOOpaTOPHBIM paboTaM

© ®I'BOY BO «Henl'V»
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VYK-1: Cnoco0eH ocylecTBJSITh KPpUTHYECKHI aHAJIN3 MPOOIeMHBIX CHTyalllii HA OCHOBE CMCTEMHOT0 MOAX0/a,
BbIpa0aThIBATh CTPATETUIO AeiicTBHiIl

3HaTh:

Jns noctmxenus unaukaropa YK-1.1: 6a30Bbie OHATHS, MOJICNH, TTOJIXO/IbI K aHAN3Y (PU3UYECKUX SIBICHUHN, METOABI 00pabOTKU
Pe3yJIbTaTOB AKCIIEPUMEHTOB M OLIEHKH OIINOOK U3MEPEHUH; IPUHLIUIIBI OPraHU3allui COBMECTHON paboThl B HAYYHBIX IPYIIAX U
JPYTUX MaJIbIX KOJUIEKTUBAX UCTIONHUTENEH; IPHHIMIIB OPraHU3aiH (GU3MIECKOTO SKCIIEPUMEHTA, IIPUEMBI 1 0COOSHHOCTH
HCTIOJIb30BaHUS U3MEPUTEIILHOH arnaparypsl

YMmeTh:

Jns noctmxkenus unaukaropa YK-1.2: nucnonb3oBath 6a30BbIe TCOPETHUESCKHUE 3HAHUS Pa3/IesioB 001Iel (PU3UKH 1JIs aHAIN3a
pe3yabTaToB (PU3NYECKUX HIKCIIEPUMEHTOB ¥ MPUHIMIIOB PabOThI SKCIIEPUMEHTAJIBHBIX YCTAHOBOK; padOTaTh B HAYYHOIl rpymIie,
pacnpenesnsis 005S3aHHOCTH 10 MTPOBEACHHUIO IKCIIEPUMEHTA, (DUKCAIIN PE3YIbTaTOB U3MEPEHHI; TOHUMATh, CHCTEMAaTU3UPOBATh,
U3JIaraTh ¥ KpUTHYECKH aHAJIM3UPOBATH PE3yJIbTaThl IPOBEJCHHBIX (PU3NYECKUX SIKCIIEPUMEHTOB; IPOBOJUThH (PH3HMUECKHE
9KCIIEPUMEHTEI, PUKCUPOBATH U 00padaTHIBATh PE3YNIbTATH H3MEPEHUH, 1eNIaTh BHIBOABI U3 TOJYIEHHBIX PE3YIbTaTOB

Baagers:

Jns noctmxenus unaukaropa YK-1.2: HaBbIKOM BBINOJNHEHUs (U3UUECKUX IKCIIEPUMEHTOB, 00pa0OTKH M aHATH3a UX PE3YJIbTaTOB;
HABBIKOM KOJUIEKTHBHOTO PELICHHS YKCIIEPUMEHTANBHBIX 3a/1a4; METOJIaMK 00pabOTKH 1 aHAIHM3a YKCIICPUMEHTABHON U
TEOpeTHYEeCKOM (hr3nuueckoil nHGOPMAIINK; METOJAMH aHAIM3a JOCTOBEPHOCTH IOIYYCHHBIX IKCIIEPUMEHTAIBHBIX PE3YIbTATOB, HX
COOTBETCTBHS TEOPETHYECKIM IIPEACTABICHIIM

B pe3yabTaTe ocBOEeHNS TMCHUILTAHEI 00yYAIOLIUICS T0JIKEH

3.1|3nath:

3.1.1|ocoGeHHOCTH OpraHU3aly €CTECTBEHHOHAYYHBIX HCCIEOBAHUIT; METOABI U CIIOCOOBI ITOJTyYSHUSI K OCBOCHHUS
Marepuana 1o Gunke; o GU3NIECKUX MPOIEccax, MPOUCXOSIINX B OKPYKAIOIIEM MHUPE U, B YaCTHOCTH, 0 (PH3UIECKHX
Ipoleccax, CONPOBOXKAAIOIINX NPOHECCHOHANBHYIO IEITEIbHOCTh; OCHOBHBIC IIPaBHiIa 0(hOPMIICHHUS MaTepUaoB U
pe3yNbTaToOB 1a00PAaTOPHBIX UCCIIEA0BAHMIA; IpaBmia 0(OpPMIIEHHS TaOJIHI], CXeM, PUCYHKOB U YepTexel B HaydHbIX
OTYeTax; MpaBuiia U CIOCOOB! BBIYUCIICHUS ITOTPELUTHOCTEH MOJTyYSHHBIX TAHHBIX

3.2|Ymern:

3.2.1|>¢dexTrBHO OpraHu30BaTh paboTy IO U3YUECHHUIO ONPEAEIEHII 1 3aKOHOB €CTECTBEHHBIX HAYK; MOJIB30BaThCS
TEOPETUYECKUMU 3HAHUS U IPAKTUYECKIMU HaBbIKAMU, IOTYYCHHBIMH B paMKax HU3y4eHHs Kypca oOmell Gpusuku;
MPOTHO3UPOBATH MOCIEACTBHS (PH3HIESCKUX ITPOIECCOB MPOHUCXOIAIINX B MPOo(eCcCHOHATBHON IesITENbHOCTH;
AHaIU3UPOBATH MOIYYECHHBIE SKCIIEPUMEHTAIbHBIE JAHHBIE; TPAMOTHO, IIOCJIE0BATENLHO U JJOTUYHO 0(OPMUTH
pe3ynbTaThl paboThI

3.3|Baagern:

3.3.1|HaBBIKaMH CaMOCTOSITENBHOI PabOTHI ¢ yueOHOM U HAyIHON JIUTEpaTypol; 0a30BBIMH TCOPETUIECKUMU 3HAHUAMH U
HaBBIKaMH JTA00OPATOPHBIX UCCIIEJOBAHHI B 001aCTH (DM3UKH; IIOHATUHHBIM anmapaToM (U3HKN; HABBIKOM IPAMOTHOTO
IPE/ICTABICHHS PE3YIbTaTOB UCCIEA0BAHUN 1 HABBIKOM O(OPMIIEHHUS OTUETOB 110 J1a00paTOpHLIM paboTam

4. OFbEM JUCIHUIIIMHBI (MOIY.JIST)

O6u.|,a;| TPyAOEMKOCTb 93ET

Yacos o yueOHOMY Iutany : 324 Buner kouTponst B cemecTpax:
B TOM YHUCIIE :

aynuTopHsble 3aHatus : 108 9K3aMeHsbI 2, 3
caMocTosiTeNnbHas padora :  121,1 3a4eThl 3

4acoB Ha KOHTpoJIb 72

KOoHTakTHas pabora: 130,9

UKP: 22,9

5. CTPYKTYPA H COAEPKAHHUE JUCIUIIJIMHBI (MOAYJIS)

Kon HaumenoBaHue pa3iesioB U TeM /BUJA 3aHATUS/ Cemectp | Yacos Jlutepatypa
| 3aHATHS / Kvpe

© ®I'bOY BO «Henl 'V»
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Paznen 1. duznyeckne ocHOBbI MeXaHUKH. MoJsiekyasipHas pu3uka u
TepMOAMHAMHUKA

11 IMpeamer pusuku. MexaHuka u ee cTpykTypa. Monenu B Mexanuke. Cucrema 18  |[JI1.1JI1.2 J11.3 JI1.4
oTcuera. TpaeKkTopus, JNIMHA ITyTH, BEKTOp nepemenieHnst. CKopocTb. JI1.5J12.1 J12.2 J12.3
VYckopenne. Kunemaruka BpalaTebHOro IBMkeHus. [lepBpiii 3akoH J12.4 J12.5 J12.6 JI2.7
Hrerorona. Cuna. Mexaanyeckue cucremsl. Macca. Ummynsc. Bropoii 3akon JI2.8 J12.9 J12.10
Herorona. Ilpuanun  He3aBUCcUMOCTH AelcTBHA cuil. Tperuii 3akoH HeroToHa. JI2.11J13.1 J13.2 J13.3
3aKoH COXpaHEeHUs UMITyJIbca. 3aKOH ABIKEHHUS IeHTpa Macc. CHIIbl B J13.4 J13.5 J13.6 J13.7
MexaHuke. Pabora, sneprus, momHocts. KuneTnyeckas 1 moTeHIMa bHAS JI3.8 J13.9 JI3.10
SHEPTHUsl MEXaHUIECKOH CHCTEMBI. 3aKOH coxpaHeHus sHeprun. CoyaapeHusl. JI3.11
[orennumansHoe nose cuit. [Tone cun Tsarorenus. Kocmuueckue cKopocTy. 019233 34 35 D6
Mowment unepuun. Kunerndaeckas sueprus BpameHus. MOMEHT CHITBL 27
OCHOBHOE ypaBHEHHE IUHAMUKY BPaIlaTeIbHOTO ABHKEHUS TBEPOro Tela.

MoOMEHT UMITyJIbca U 3aKOH ero coxpaHeHus. COmmocTaBiIeHre OCHOBHBIX
BEJIMUUH U COOTHOIIECHUH JUIS TOCTYIATEIbHOIO U BPAIaTENbHOIO IBHKECHUS
tena. [IpeobpazoBanus [amunes. [Toctynars! DiiHmTeiiHa. [IpeoopazoBanms
Jlopenua. OCHOBHBIE COOTHOMIEHUS PENIITUBUCTCKON qUHAMUKU. /JIek/

1.2 CraTucTudeckuil 1 TepMOJUHAMUYECKHH METOABI UCCIIEA0BAHUSL. 18 |JI1.1J11.2 JI1.3 JI1.4

Tepmoagmnamudeckas cucrema. Temmeparypa. Moaens uieaipHOTO Tasa, JI1.5J12.1 J12.2 J12.3
OCHOBHBIE 3aKOHBI HJI€aIbHOTO ra3a. Y paBHEHHE COCTOSHUS UJI€albHOTO rasa. J12.4 J12.5 J12.6 J12.7
Ocnosnoe ypaBaenne MKT uneansHoro raza. Cpegssist KBaapaTUIHAS JI2.8 J12.9 J12.10
CKOPOCTb MOJIEKYJI HJI€aNbHOr0 ra3a. 3akoH MakcBelula 0 pacupeiesleHUI JI2.11J13.1 J13.2 J13.3
MOJIEKYJI HAEAIBHOTO ra3a Mo cKopocTsaM. CKOPOCTU XapaKTepHU3YIOLIe JI3.4 J13.5 J13.6 JI3.7
COCTOSIHUE UeabHOTO Ta3a. bapomerpudeckas ¢popmyna. Pacnipenenenue JI3.8 JI3.9 JI3.10
Bonbumana. CpeaHssist 1iuHa cBOOOAHOTO npodera Mosekyi. SBieHue JI3.11
nepeHoca. TemnonpoBoanocts. Juddysus. BuyTpeHHnee Tpenune (BI3KOCTb). 213233 3435 26
BHyTpeHHss SHeprus TepMOIMHAMUYECKON cucTeMbl. Uucio cTeneHei 97
cB00o1BL. 3aKkoH bonbplMana 0 paBHOMEPHOM paclpeelIeHUH YPHEPTHH 10
creneHsM cBoOobl. [lepBoe Hayano TepmoanHamMuky. Pabora rasa rpu ero
pactmpenun. TeroeMKocTb. MospHas TEII0EMKOCTh IPU MOCTOSTHHOM
o0beme. MoJsipHast TeII0EMKOCTh IIPU IIOCTOSHHOM JaBJICHUU. Y paBHEHUE
Maiiepa. M3omporieccel. AnunabaTuyeckuii porecc. Pabora raza B
aguabaruueckoM npouecce. [lonmurponnyeckue npouecchl. Kpyrosoi nporuece
(umkn). KIIJ] kpyroBoro nporiecca. OOpaTHUMBbIi U HEOOPATHMBII MPOIIECCHI.
Outponus. U3meHenue suTponuu. CTaTHCTUUECKOE TOJIKOBAHHE SHTPOIIHH.
Ipouecch Bo3pacTaHus SHTpOIMH. Bropoe Hauano TepmMoauHamMuku. Tperse
HavdaJI0 TCpMOJANHAMUKH. Tennoseie JBUI'aTCJIN U XOJOAUJIbHBIC MAIIUHBbI.
Teopema Kapno. [luxn Kapro. Ypasuene Ban-nep-Baansca. U3otepmer
peanbHbIX ra30B. BHyTpeHHss sHeprus peanpHoro rasa. JKnakoctu u ux
onmcanue. [ToBepxHOCcTHOE HaTshKkeHne. CMaunBaHue. KpucTamimaeckue U
amMop(HbIe TBepAbIe TeNna. TUMbI KPUCTAIOB. TeNI0eMKOCTh TBEPABIX TE.
W3meneHne arperatHeix coctossHui. ®a3oBbie epexonpl. Juarpamma
cocrosiHus. ¥YpasHeHue Knanelipona-Knaysuyca. Ananus quarpaMmbl
cocrosiaus. /JIex/

1.3 Pemenwne 3anau no kuHemaruke. Perenne 3agad o JuHaAMHUKE MaTepHaabHON 10 (JI1.1J11.2J11.3 J11.4

TOUYKH. Penienue 3aa4d Ha BBIYHCICHUE paOOThI, MOITHOCTH U SHEPTHH.
Pemienue 3agau mo mexanuke TBepaoro Tena /IIp/

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 JI3.5 JI3.6 JI3.7
JI3.8 J13.9 JI3.10
J3.11
019233 34 35 06
97
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1.4

Peirenue 3a7a4 Mo MOJICKYJIAPHO-KUHETHIESCKON TEOPHHU UACATBHBIX Ta30B.
Pemenue 3anau o repmoanHamuke /TIp/

2

8

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

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

J3.11
01392 33 54 35 26
97

15

Kunemaruka. [luHaMuKa MaTepraibHOM TOUKH. PaboTa u sHeprus. MexaHuka
TBEPJIOTO TeJa. DIEeMEHThI CHIeIHAIbHONW TEOPUH OTHOCHTEIBHOCTH.
MornekysipHO-KHHETHUECKast TEOPHS HICATbHBIX Ta30B. TepMoAnHaMHKA.
PeanbHbie Ta3bl, )KUIAKOCTH U TBepable Tena. /Cp/

44,4

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

1.6

DusnvecKre OCHOBBI MEXaHUKH. MoNeKysapHast HH3UKa U TePMOANHAMHKA
/KontAt/

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

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

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

J3.11
D132 33 34 35 26
97

Pa3nen 2. DjekTprnyecTBO 1 MAarHeTH3M

2.1

Onexrpuueckuil 3apaj. 3akoH Kynona. Harps»keHHOCTb 2J1€KTPOCTATUYECKOTO
nosst. ITorox Bextopa E. IIpuHnun cyneprno3suunu 31eKTpOCTaTUYECKUX MOJIEH.
Teopema I"aycca. Llupkyisnus BeKTOpa HapsbKeHHOCTH. IloTeHnuanbpHas
sHeprus 3apsna. IloTeHnuan anekTpocTaTuueckoro nosst. PasHocts
noTeHnuanoB. CBs3b MEKAY HANPSXKEHHOCTBIO U IIOTEHLUAIOM.
OKBUNOTEHNIUAIbHEIE TOBepXHOCTHU. [IpuMepsl pacueTra HauboIee BaXKHBIX
CHMMETPUYHBIX 3JIEKTPOCTATUYECKHX MOJIEH B BaKyyMe. DNIEKTPOCTaTUUECKOE
T0JIe B AMAJIEKTpHUecKoi cpene. ITomsipu3oBaHHOCTD. JIuanekTpuueckas
IPOHULIAEMOCTb CPebl DNEKTPUUECKOE CMEILEHHE. Y CI0BHS Ha TPAHULIE
paszena AByX IU3JIEeKTpudeckux cpef. CernerodnekTpuku. IIpoBogHuKY B
JNIEKTPOCTATHYECKOM T0JIe. DnekTpoeMKocTb. KonneHncaropsl. CoenuneHus
KOHIACHCATOPOB. SHCpFI/IH CHUCTEMBI HETIOABMIKHBIX TOYCYHBIX 3apA10B.
OHeprus 3apsHKEHHOr0 yeAMHEHHOT'O IPOBOIHHUKA. DHEPIUs 3apsKEHHOIO
KOHZIEHCAaTOpa. DHEeprust NeKTpocTaTndeckoro mosi. [locTossHHBbIHM
JNEKTPUYECKUIl TOK, CUJla U MJIOTHOCTh TOKA. CTOPOHHHE CUIIBL.
DNeKTPOABIIKYILAs CHIa U HampspkeHue. 3akoH Oma. DieKkTpruueckoe
conporusieHue. ConpoTUBIEHUE COENUHEHHS IPOBOJHUKOB: TemmepaTypHas
3aBUCUMOCTb CONPOTHBIEHHA. PaboTa 1 MOIIHOCTE TOKa. 3aKOH
Jxoyns—Jlenna. 3akon OMa AJ1s1 HEOAHOPOAHOrO y4yacTka nenu. Ilpasuna
Kupxrocda s pa3seTBieHHbIX Henei. /Jlex/

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

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

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

J12.11J13.1 J13.2J13.3

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

JI3.11
0132 33 54 35 26
o7
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2.2 OCHOBHBIE 0OCOOCHHOCTH MarHUTHOrO noJist. Pamka ¢ Toxom. HampaBienue 3 8 J1.1J11.2 J11.3 J11.4
MarHuTHOTO 1oJisA. BekTop MarauTHOM MHAYKIUA. MaKpo TOKH U MHEKPOTOKH. JI1.5J12.1 J12.2 J12.3
CBs13b MEXJY BEKTOPaMHU, XapaKTepU3yOUMH MarHuTHoe nosne. [Togobue J12.4 J12.5 J12.6 JI2.7
BEKTOPHBIX XapaKTEPUCTUK IEKTPOCTATUIECKOTO M MAarHUTHOTO MoJiei. 3aKoH JI2.8 J12.9 J12.10
buo—Casapa—Jlannaca. MarHuTHoe 1ojie npsiMoro Toka. MarHuTHoOE 1oJie B JI2.11J13.1 J13.2 J13.3
LIEHTpe KPYroBOro Toka (coseHona). 3akoH AMnepa. Bzaumoneiictue JI3.4 J13.5 JI13.6 JI3.7
MapajuIeIbHBIX TOKOB. MarauTHas noctosiHHas. EAMHAIIBI MarHUTHOM JI3.8 JI3.9 JI3.10
UHJYKIMY HAIPSHKEHHOCTH MarHUTHOTO 10Js. MarHuTHoe 1ojie cBOOOAHO J3.11
nBrxkymierocs 3apsaa. Cuna Jlopenna. J[Bmxenne 3apsKeHHBIX YacTHIL B 213233 3425 26
MmarHuTHOM 1noie. Dddexr Xoma. Teopema o nupkynsanuu sekropa B.  ITotok 97
BEKTOpa MarHUTHOW MHAYKIHU. Teopema ["aycca qyist MarHUTHOTO TIOJIS B
BakyyMme. Cucrema ypaBHeHUH MakcBesla Uil 31€KTPOMarHUTHOI'O HOJIS.
Buxpesoe anekrpudaeckoe noze. Tok cmemenns. [lomHas cucrema ypaBHeHHN
Maxkcgeina. Onbitel @apanes. 3akon @apanest. 3/1C unayKuuu B
HETIOIBIDKHBIX IPOBOTHHKAX. BpalieHne paMky B MAarHUTHOM Tosie. Buxpesrle
TokH (Toku Pyko). MHAYKTHBHOCTh KOHTYpa. CamouHayKius. Bzaumuas
uHnykus. Tpanchopmaropsl. DHEPTUss MATHUTHOTO 1OJIs. MarHUTHBIC
MOMEHTBHI 3JIEKTPOHOB M aTOMOB. J{ua- u mapamarneTukyu. HaMarHuueHHOCTb.
MarunutHoe mnojie B BemectBe. DeppoMarHeTHKU U UX CBOWCTBA. /JIek/
2.3 Pemenue 3agau o snexkrpocraruke /I1p/ 3 4 JI.1J11.2 J11.3 J11.4
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 J13.3
JI3.4 J13.5 J13.6 JI3.7
JI3.8 J13.9 JI13.10
J3.11
3132 33 54 35 D6
97
2.4  |Pemenue 3aa4 10 BBIYUCICHUIO XapAKTEPUCTHK OCTOSIHHOTO 3 4 JI1.1J11.2 J11.3 J11.4
anekTpuyeckoro toka /TIp/ 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 J13.3
JI3.4 J13.5 J13.6 JI3.7
JI3.8 J13.9 JI3.10
J3.11
01 32 33 24 25 56
37
25 Pemenne 3a1a4 Ha BEIUMCIIEHNE XapaKTEPUCTUK MAarHUTHOTO TIOJIS U 3 4 JIT.1JI1.2 JI1.3 JI1.4

MarHuTHBIX siBreHui /TIp/

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 25 56
o7

© ®I'bOY BO «Yenl 'Yy




Y

MHMNHOBPHAYKU POCCUN
DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
YUpEXIECHHUE BBICIIETO 00pa3oBaHUs

«Uensabunckuii rocynapcrBeHHbliil yausepeuret» (PI'bOY BO «Henl'V»)

Pabouas mporpamma nucuuminasl "@u3uka' Mo HanpaBIeHUIO NOATOTOBKY (crenuanbHoct) 04.05.01

"®yHaaMeHTaNbHas U IPUKIaHas XUMUs'" HanpaBieHHOCTH (mpodmmo)  Xumus MatepuanoB @I'EOY BO «Henl'V»

crp. 8

2.6 DnexTpocTaTtuka. DinekTpoauHaMuka. Marnerusm. /Cp/ 3 36,7 |JI1.1J11.2J11.3 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 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
2.7 OnektpuuecTBO U MarHeTu3M /KoHTAT/ 3 6 JI.1J11.2 J11.3 J11.4
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 J13.3
JI3.4 J13.5 J13.6 JI3.7
JI3.8 J13.9 J13.10
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 mogxo K H3y4eHHIO KoJeOaHui pa3anyHON GU3HIecKoit 3 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 TapMOHHYECKHE KOJIeOaHHsI. DHEPTHs MaTEPUATBHOM TOYKH, JI2.11J13.1 JI3.2 JI3.3
COBepIIAoIIeii rapMOHHUECKUE KoyteOaHus. ['apMOHHYECKHIA OCIHILISTOP. J13.4 JI3.5 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 TapMOHIYECKUX KOIeOaH . 37
Buenus. 3aryxatomue konebanus. JuddepennunansHoe ypaBHeHUE CBOOOHBIX
3aTyXalUUX KoJeOaHu JINHEHHOM crcTeMbl. JIeKpEMEHT 3aTyXaHHs.
Jlo6poTHOCTH KoNebaTeNbHOM cucTeMsl. [IpuMepsl CBOOOAHBIX 3aTyXalOMINX
KoJyicOanuit. BeiHyxaeHHbIe KoeOanus. PesoHanc. [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. [Ipunanun cyneprno3uun. ['pynmosas ckopocts. HTEpQepeHnns
BoJIH. CTosiure BOJIHBI. DJIEKTPOMAarHUTHbBIE BOJIHBL. [lonepeuHocTh
JNIEKTPOMATHUTHBIX BOJH. DHEPTHs 3JI€KTPOMArHUTHBIX BOJH. /JIek/
3.2 Wurepdepennus ceera. Audpakuus cBeta. Jucnepcus ceera. [lomspuzarus 3 6 JI1.1J11.2 J11.3 JI1.4

cBera. TermoBoe u3nyuenue. 3akon Kupxroga. 3akon Credana-bonbimana,
3akoH Buna. Cnextp TemioBoro usinydenus, popmyna Ilnanka. @otorddexr,
3akoHbI poTodPdexTa. PoToHbI, hopmyrna DitHTelHa 11t hoTodPdekTa.
Nmnynse ¢poToHOB 1 AaBneHue ceera. Dddext Komnrona. /Jlex/

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 J13.3
JI3.4 JI3.5 JI3.6 JI3.7
JI3.8 J13.9 JI3.10
J3.11
019233 34 35 056
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3.3 Crpoenue atoma. Monenu atoma Tomcona u Pesepdopaa. JIuneiiaatsiii ciekrp 3 6 J1.1J11.2 J11.3 J11.4
atoma Bogopoza. [Tocrynater bopa. Onsiter @panka u I'epma. Criektp atoma JI1.5J12.1 J12.2 J12.3
BozopoJa 1o bopy. KopmyckyspHO-BOJHOBOH Ayallu3M CBOICTB BEILECTBA. J12.4 J12.5 J12.6 JI2.7
Hexoropsie cBoiictBa BoH ae-bpoitnsa. CooTHomeHNe HEOpeAeTeHHOCTEH. JI2.8 J12.9 J12.10
BounHoBas dyHkuus u ee cBoiictBa. O61ee ypasHenue llpenunrepa. JI2.11J13.1 J13.2 J13.3
VYpasuenue llIpeaunrepa Juis cTalluOHAPHBIX COCTOSIHUI. JIBI>KeHUE JI3.4 J13.5 JI3.6 JI3.7
cBOOOIHO yacTuIpl. YacTHiia B OTHOMEPHOH MPSIMOYTOJILHOM JI3.8 JI3.9 JI3.10
"MmoTeHnuanbHON siMe" ¢ 6ecKoHeYHO BhICOKUMHU "cTeHkamu'". [Ipoxoxxaenue JI3.11
YaCTHUIIBI Yepe3 NOTeHIHAIbHBIN Oapbep. TyHHeIbHBIN 3 dekT. JInHeHHbIiH D192 33 54 35 D6
TapMOHHMYECKHUIl OCIMILIATOP B KBAHTOBOI MEXaHHKe. ATOM BOJIOPOAA B 97
KBaHTOBOI MexaHuke. KBaHToBBIC uncina. [TpaBuna or6opa. CrivH 31€KTpoHa.

ITpuHINTT HEPA3ITMYUMOCTH TOKICCTBEHHBIX YacTHI[. DepMUOHBI U GO30HEL

[TonsiTus o kBaHTOBO# 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 n3nydenue. Jlazepsl. CTpoeHne 1 BaKHEUIIIIe CBOWCTBA sIIep.

AToMHBIE s1pa U uX onucanue. JledekT Macchl U 3Heprus cBsa3u aapa. Crux

SIpa U ero MarHUTHEIA MOMeHT. CBOHCTBA SAEPHBIX CHII. MoIeI aTOMHOTO

aapa. PagnoakTuBHOE U3IydeHUE U €ro BUJIbL. 3aKOH PaJMOAKTUBHOTO pacaja.

TIpaBuia cmenienus. Anbda-pacnan. bara- pacnaa. AHTHUACTHIBI U UX

aHHUrwnus. 'amMMa-usinydenue. Jlo3uMeTpudecKie BeTMYMHb] U €AUHUIIBL.

Dpdext Méccbayspa. [TpuOOpHI 11 perucTpanyu paaioakTUBHBIX U3ITYUCHHH

Y 9acTHL. SIIepHbIe PeakIMi NX OCHOBHBIC THIIBI. SIIepHBIC peaKiny MO

neicTBreM HelHTpoHOB. Peaknun nenennn sapa. LlenHas peakius neneHms.

SInepHble peakTopbl. Peakuus cHHTe3a aTOMHBIX siiep. PyHIaMEeHTaIbHbIE

B3aUMO/ICHCTBUS. DJIeMEHTapHbIC YacTHUIlbl. /Jlek/

3.4  |Pemenue 3anau Ha kosebanus 1 BoaHEI /IIp/ 3 2 JI1.1J11.2 J11.3 J11.4
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 J13.3
JI3.4 J13.5 J13.6 JI3.7
JI3.8 J13.9 JI3.10
J3.11
91 32 33 24 25 56
37
35 Perienue 3agau o BOJTHOBOM U KBaHTOBOM ontHke /TTp/ 3 2 JI.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
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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 J12.7
J12.8 J12.9 J12.10
JI2.11J13.1 JI3.2 JI3.3
J13.4 J13.5 J13.6 JI3.7
JI13.8 J13.9 J13.10

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 J13.2 J13.3
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 JI3.2 JI3.3

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

J3.11
31 32 33 54 35 56
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6. POHJ1 OHEHOYHBIX CPEACTB

6.1. IlepeueHb BUAOB OLEHOYHBIX CPEACTB

OT4er Mo MPakTHYECKUM 3a/IaHHsIM.
OTuer 1o 3agaHuaM J1ab0paTopHOH paboTHL.
KOHTpOJIBHBIE BOTIPOCHI.

6.2. TunoBbie KOHTPOJIbHBIE 32/JaHUS M MHbIE MaTepHAaJIbI JJIs1 TeKYLIell aTTecTalUM

TunoBele KOHTPOJIBHBIE 3a1aHUS

1. Bo ckoubKO pa3 MIOTHOCTH BO3/yXa, 3aMONHSIONIETO TIOMEIIeHHEe 3UMOH NIPU 3aJaHHOHN TeMIepaType, O0JIbIIe €ro INIOTHOCTH
JIETOM IIpY AaHHOH TemrepaType? JlaBieHue raza MO>KHO CUMTATh OCTOSIHHBIM.

2. Ilpu nogseMe BepTojeTa Ha HEKOTOPYIO BHICOTY OapoMeTp, HaXOAAIIMICS B €ro KaOuHe, M3MEHHI CBOE MOKa3aHHe Ha HEKOTOPOe
3HaueHue. Ha xakoil BbICOTE JIETUT BEPTOJIET, ECIM HA B3JIETHOH ILIOLIAKe OapOMETp MOKa3bIBall U3BECTHOE 3HaueHHe? Temmneparypy
BO3JlyXa CUNUTATh MMOCTOSSHHOW U U3BECTHOMU.

3. Onpenenure yAenbHYIO TEIIOEMKOCTb IIPU IIOCTOSHHOM JaBJIEHUU KUCIOPOAA.

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

5. MneanvHas TemoBas MalnHa, paboTatomas mo mukity KapHo, coBepiaeT 3a OAMH LUK HEKOTOpYIo padoty. TemnepaTypa
HarpeBarells U TeMIepaTypa X0JI0AUIbHUKA U3BEeCTHBI. HalijuTe KOIMYeCTBO TEIUIOTH, OTAaBaEMOE MAIIMHOM 32 OJUH LUK
XOJIOAWIBHUKY.

6. JIBa paBHBIX OTPHLATENbHBIX 3apsia HAXOLATCS Ha 3aJJaHHOM PACCTOSHUU APYT OT Apyra. Onpenenure HalpsKEeHHOCTD MO B
TOYKE, PACIIOI0KEHHONH Ha HEKOTOPOM PACCTOSHHUU OT 3apsoB.

7. C KaKoil CKOPOCTBIO JOJDKEH ABUTATHCS IEKTPOH, YTOOBI €T0 UMITYJIbC OBbII PaBEeH UMITYJIbCy (DOTOHA € 3aJaHHOM AJTMHON BOJIHBI?
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
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3TOTO MeTaJlla CBETOM C 33JaHHOM AJIMHOHI BOJIHBI.

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

10. DHeprus cBsI3U Apa, COCTOSAILETO U3 TPEX NPOTOHOB U YEThIPEX HEUTPOHOB, U3BecTHA. ONpeaenuTh Maccy HEHTPaIbHOIO aToMa,
00J1aJaFOIIETO STHM SAPOM.

Tumnossle BOIPOCH! 110 OTUETaM JaOOPATOPHBIX paboT

1. Uro Takoe 3KBUIIOTEHIMAIbHAs] IOBEPXHOCTh?

2. JIOKa)XKUTEe OPTOrOHAJILHOCTD CHJIOBBIX JIMHUM U 9KBUITOTEHIIMAIBHBIX TOBEPXHOCTEH B JIEKTPOCTATHYECKOM I10JIE.

3. B ueM oTinM4Me NPOBOAHUKOB, HOTYIIPOBOAHUKOB U U30IATOPOB?

4. ®u3nYecKuil CMBICI YHEPTHH aKTUBAIIMU HOCUTEIIEH B ITOIYIIPOBOJIHUKE

5. Kak aBmxeTcs 371€KTpOH B OTHOPOJHOM MarHUTHOM IIoJie?

6. Kakas cBsi3p Mexxy siBieHHeM Xoiua u cuiioi Jlopenmna?

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

8. Uro Takoe MarHUTHAsi BOCIIPUMMYUBOCTD BelecTBa?

9. Uem oTnHUaroTCs AMa- U eppoOMarHUTHBIC BeliecTBa?

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

11. Kak cBs3ana MarauTHasi BOCIPUIMYHUBOCTHh C MATHUTHOW ITPOHUIIAEMOCTHIO?

12. Yem deppoMarHeTHKU OTIMYAIOTCS OT APYTHX BEIECTB?

13. Yro takoe nomen? [Touemy (eppoMarHeTuk pa3oMBaeTCs Ha JOMEHBI?

14. Kak npoucxoauT HaMarHu4uBaHue GeppoMarHeTuKkoB?

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

16. Kakue xonedanus Ha3plBaloTcA 3aTyxaomumu?  I[loueMy IpouCXOAUT 3aTyXaHUe CBOOOAHBIX KOJIeOaHM B pealbHbIX KOHTYpax?
17. Yro moHUMAIOT 10J] KOAPPHUIIMEHTOM 3aTyXaHusl, Jorapudmuaeckum aekpeMeHToM? KakoBa CBS3b MEKIY HUMU?

18. Kaxkoii pa3psiz HazpIBaeTCs aneprouueckuM? YTo MOHUMAIOT MO KPUTHYECKUM 3HAUCHUEM COIPOTHUBIICHHS U YEMY OHO paBHO?
19. Hauepture cxeMy mocieoBaTeIbHOTO (TTapayielbHOr0) KOHTYpa. OOBSICHUTE MPOIIECCH], TPOTEKAIOIINE B KOHTYPE TpH
HOJKIIOUYCHUH K HEMY UCTOYHUKA [IEPEMEHHOI0 HAIPSDKEHMUS.

20. Kakim 00pa3oM OMUCHIBAETCS COMPOTHBIICHUE KOHTYPa TIEPEMEHHOMY TOKY?

21. Kak coOCTBeHHas 4aCTOTa KOHTYpa 3aBUCUT OT ero mapaMeTpoB? Kak 100pOTHOCTh KOHTYpa 3aBUCUT OT €ro napamerpoB?
22. HazoBUTE OCHOBHEIE JIETAIN ONTHIECKON YaCTH MUKPOCKOTIA, UX Ha3HAYCHHE.

23. Kak onpezenstor JIMHEWHOE YBEIUMYCHUE MUKPOCKOTIA?

24. B yem otanure abCOIIOTHOTO U OTHOCUTEIBHOTO MOKA3aTels PEIOMIICHUSA?

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 uem oTiMuKe reOMEeTPUIECKON pa3sHOCTH X0/1a JIydel OT ONTHYECKON pa3sHOCTH 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
oTpakeHHOM cBeTe? OOBSICHUTE 3TO.

31. Yem orpannumBaeTcs npeebHas TONIIMHA cllos nHTepdepeHnnu? [louemy npu ogHUX cBETOGHIBTPAX BUIUMOE YUCIIO KOJIEL]
OouTbILIe, IPU JPYTHX MEHBIIE?

32. Kak anexTpoHHas Teopust 00BACHSET SABIEHUS AUCTIEPCHU?

33. Yro Takoe HOpMaJIbHAs M AaHOMaJIbHAs IUCTIepCHs cBeTa?

34. Yro Takoe pazpemaromnas 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 n3MeHseTcsi KapTHHA Ha 9KpaHe B 3aBUCUMOCTH OT YHCIIAa OTKPHITHIX AU(PPAKINU Ha KPYTJIOM OTBEPCTHU?

39. BeiBectu 3akoH byrepa-Jlambepra.

40. Kak 00BsICHUTH HAIMYUE OKPACKHU Y MIPO3PauHbIX Tes?

41. Kaxoii cBeT Ha3bIBaIOT INIOCKOMOISPU30BAHHBIM?

42. Yto Takoe onTHyeckas och B Kpuctayuie? Kakue miockocTH Ha3bIBaIOT TJIaBHBIMU?

43. B yem coCTOUT SBJICHUE JIBOMHOTO JIy4eHpeIoMIeHNsA?

44. Kak noyry4uts KpyroBylo M SJUIMITHYECKYIO TOISpU3aLu0?

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

6.3. TunoBblie KOHTPOJIbHBbIC BONIPOCHI U 3aJaHUA JJIsA l'lpOMe?l(yTO‘-lHOi('l aTTreCTallun
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TunoBsle KOHTPOJILHBIE 3aJaHUS JJISl IPOMEKYTOUHON aTTeCTANH

1.IIpeamer pusuku. Guzndeckue usmepenus. Pazmeprocts. Cucremsl enuHuil. CKaJSpHbIC U BEKTOPHBIC BETHYUHEI.
2.Kunemartuka mMarepuanbHoi Touku. Cucremsl orcuéra. CucteMsl koopauHar. [IpixeHue B Mexanuke. Ilepemenienue. Tpaekropus,
MyTb.

3.Ckopoctb. YckopeHue. PaBHonepeMeHHOE IOCTYATENbHOE JBUKEHHE.

4 KpuBonuHeiiHoe qBmkenue. HopmanbHOe M TAHT€HIIUAIBHOE YCKOPEHHS. YTJI0Bas CKOPOCTh, YIJIOBOE YCKOPEHHE.
5.Muepumansabie cucteMsl oTcuéra. [Ipunmmn nnepuunu. [lepseriii 3akon Heiotona. Crina, BUIBI B3aUMOAEHCTBUSI.

6.BTopoii 3akon Hetorona. Macca. mnynbce. TpeTuii 3akoH HbtoToHA. 3aKOH COXpaHEHUs UMITYJIbCa.

7.OCHOBHBIE CUJIBI B KJIACCUYECKOH MEXaHHKe.

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

9.IloTennmanpHOE TIOJIE. 3aKOH COXPAHEHUS U MPEBPAILEHUS SHEPTUH.

10.I'paBuTanuonsoe noue 3emiu. KocMuueckue ckopocTu.

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

12.BpamarenpHoe IBIKEHHE aOCOTIOTHO TBEPIOTO TeJla BOKPYT HETIOABIKHON ocl. MoMeHT nHepiinu. MoMeHT umiryinbca. MoMeHT
CHJIBL.

13.0cHoBHBIE ypaBHEeHUS JTUHAMHKH BpamieHus. KnHeTnaeckas sHepTrHsl BpaIleHUs.

14.0OcHOBBI clieNIMAIBHOM TEOPUH OTHOCHTEIBHOCTH, OCTYJAThl DHHIITEHA, peoOpa3oBanus JlopeHua.

15.0cHOBHBIE OTHOIIEHHSI PEIITUBUCTKON TUHAMIKH.

16.0cHOBHBIE NIpe/ICTaBICHUS MOJIEKYIIPHOH (HU3UKH, OCHOBHBIE TEPMOANHAMUUYECKUE [TapaMETPBL.

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

18.0cHoBHoe ypaBHenue MKT uneansHoro rasza. Temmneparypa kak Mepa cpeiHe KHHeTUIEeCKOH SHEpPTuu.

19.Pacnipenenenue 9acTHIl IO CKOPOCTSAM U 10 3HaueHnsM dHeprun (Maxkcsemna, bonsimana).

20.BHyTpeHHss SHEeprusl, CTENeHH CBOOOIbL.

21.Pabota u Teruiora, | Ha4axo TEPMOANHAMUKH.

22.TemioeMKoCTb, CBsI3b TEINIOEMKOCTHU C YHCJIOM cTerneHeil cBoboabl (ypaBHeHHE Maiiepa).

23.TepMoarHAMUYECKHE U30TPOIIECCHI.

24.PaBHOBECHBIE U HEPAaBHOBECHBIE, 0OpaTUMbIE U HEOOPAaTUMBIE IPOLIECCHL. DHTPOIHS KaK TePMOJUHAMUUECKUI ITapaMeTp.
25.CrartucTideckoe TOIKOBaHHe YHTponuy. BTopoe Hagamo TepMoAMHAMUKH. DBOJIOLHS HITH HaKOIUIEHHE SHTponuu? TpeTse Hadaio
TCPMOJUHAMUKH.

26.TemmoBoit aBurarens, k. Lukr Kapao, Teopemsr Kapao.

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

28.)Kuaxocty, NOBEpXHOCTHOE HATSKEHHUE.

29.Teepasble Tea, TUITBl KPUCTAIIIOB.

30.®da30BbIe IEPEXO/bI IEPBOTO U BTOPOTro pona. [IpumMeps! (moapobHo pa3odpats).

31.IIpupona snexrprudecTBa. DIEKTPUUECKUN 3apsl, 3aKOH COXpaHEHHUs 3JIEKTPUUECKOro 3apsaa, 3akoH KyroHa.
32.D1ekTpocTaTHueCcKOE 01, CUIOBBIE IUHUHU, HANPSHKEHHOCTD, IPUHLUI CYHNEPIO3HLIUH.

33.IToTok BeKTOpa HaNpsUKEHHOCTH, Teopema [aycca.

34.Pabota cu 31eKTPOCTaTUUECKOTO TOJIS, IUPKYIIAIMS BEKTOpa HANPSHKEHHOCTH, GQU3UYECKUI CMBICT TEOPEMBI O IIUPKYJISAIHN.
35.IToreHnuan, pasHOCTh MOTEHIINATIOB, SKBUIIOTEHIMAIbHbBIE TOBEPXHOCTH. CBA3b MEKAY HAPSXKEHHOCTHIO M IOTCHIIUAJIOM.
36.0m1exTpuueckoe None 3apspKEeHHOM MITACTUHBI U chephl.

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

38.JIMdIEeKTPUKY, AUIIIEKTPUYECKask IPOHUIIAEMOCTb.

39.ITomympOBOAHHUKHY, TTPOBOTHHUK.

40.9nexrprueckuii Tok. Cuita TOKa, INIOTHOCTh TOKA, MEXaHU3M NIPOBOJUMOCTH 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.CoeauHeHne IPOBOAHUKOB.

44 Ilpupona MaraeTu3Ma. MarauTHoe 1oJie, CHIOBble JIMHUK MarHuTHoro nosd. Cuina Jlopenua, 3akoH Amnepa.

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

46.Teopema O IUPKYJSLUY U1l MATHUTHOTO TOJIS, €€ GU3UUESCKUI CMBICIL.

47 MuUKpO U MakpO TOKH, MarHUTHasl IPOHUIIAEMOCTb. DeppoOMarHeTUKy, NapaMarHeTUKU U JUaMarHEeTHKH.

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

49.Bo3nukHoBenue O/1C B 1BMKYyIIEMCS U HENOJBMKHOM IPOBOAHUKAX, T€HEPATOPBI IEPEMEHHOTO TOKA.

50.CaMOMHIYKIUS, MHIYKTUBHOCTD KOHTYpa (KaTYIIKH). DHEPTHsi MArHUTHOTO ITOJIS.

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.MexaHnuYeCKHe TapMOHHYECKHE KOJicOaHusl (rapMOHUYECKHE OCIHILIATOPHI (MASTHUKH)).

54.21eKTpoMarHUTHbIE TapMOHHYECKUE KOJIeOaHUs (3IEKTPUUECKHN KoneOaTeIbHbI KOHTYP).

55.CnoxxeHne rapMOHUYECKUX KoseObanuii. buenue.

56.3aryxatonue kone6anus. JJekpeMeHT U J0OPOTHOCTb.

57.BoinyxaeHHble Konebanus. Pezonanc.

58.IIpupoaa BosHOBOTO Mpoliecca. BonHbl. YpaBHeHue Oeryiieii BoJaHbL. BoHOBOE ypaBHEHHE.

59.MuTepdepennus BoaH. CTos4yre BOJIHBIL.

60.3ByKOBBIE U DJIEKTPOMArHUTHBIE BOJIHEI.

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

62.KopryckymsipHbIe CBOHCTBA CBeTa. SIBIEHIUS, X MTOATBEPKIAIOIIHE.

63.Mopenu atoma Tomcona u Pesepdopna, nuHeluaTslii CIEKTp aTOMOB.

64.Iloctynatst bopa, ciektp atoma Boopoaa o bopy.

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

66.BoHoBas (yHKIINS, €€ CTAaTUCTUUCCKHUI cMbICI, o0miee ypaBaenue IlIpenunrepa, ypasuenue [peaunrepa s cralilmoHaApHBIX
COCTOSIHUI.

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

68.KBanroBsle uncia, npuHnun Ilaynu, pacnpeneneHue 3JIeKTPOHOB B aTOME 110 COCTOSIHUSIM.

69.PazMep 1 cocTaB aTOMHBIX SIIEP, MACCOBOE U 3apsI0BOE YUCIIA. DHEPTHsI CBSI3U SIIPa, SIAEPHBIE CHIBL.

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

71. 3akoH pagmoakTuBHOTO pacmuasna. [lepmon momypacmana.

72. SlnepHble peakiuu, HEeNHbIe AePHbIE peakuy. TepMosiiepHble PeaKIuu.

73. Knaccudukanus 3J1eMeHTapHBIX YaCTHII, KBAPKH.

74.Bunbl B3aUMOACHCTBHS DJIEMEHTAPHBIX YaCTHII.

TunoBsle 3aAaHAS I TPOMEKYTOYHON aTTeCTAINN

1. Bo ckoubKO pa3 MIOTHOCTH BO3/lyXa, 3alOHSIONIETO ITOMEIeHHEe 3UMOH NIPU 3aJJaHHOM TeMIepaType, O0JIblle 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
3HaueHue. Ha kakoif BEICOTE IETUT BEPTOJIET, €CIIM Ha B3NIETHON IUTOMaaKe OapoMeTp MOKa3bIBall M3BeCTHOE 3HaueHne? Temmeparypy
BO3JlyXa CUUTATh TOCTOSSHHOW U U3BECTHOM.

3. Onpenenute yaesibHYO TEMIOEMKOCTh IIPH MOCTOSHHOM JIaBJIIEHUH KUCIIOPOa.

4. Kucnopon Maccoil M HarpeBaroT Npy OCTOSHHOM JiaBlieHnH. HauaneHas 1 KOHeUHas TeMIiepaTypsl Aanbl. ONpenenuTs H3MEHEHUE
BHYTPEHHEH SHEpPruu rasa.

5. MneanvHas TermioBas MaluHa, pabdoTatommas 1o 1nukiny KapHo, coBepiiaeT 3a OAUH UK HEKOTOpYIo paboty. TemnepaTypa
HarpeBatelis ¥ TeMIIepaTypa X0JI0AWIbHUKA U3BeCTHBI. HalianTe Konn4yecTBO TEemIoTh, OT1aBaeMOe MAIIMHOM 3a OMH UK
XOJIOMIIbHUKY.

6. /IBa paBHBIX OTPHLATENbHBIX 3apsi/ia HAXOATCS Ha 33JaHHOM PAacCTOSHUU YT OT Apyra. OnpeaenuTe HanpsXKeHHOCTh MOJIs B
TOYKE, PACIIOJIOKEHHOM Ha HEKOTOPOM PACCTOSHHUHU OT 3aps0B.

7. C Kakoi CKOPOCTBIO JOJDKEH ABUTATHCS NEKTPOH, YTOOBI €0 UMITYJIBC OBUI paBEH UMITYJIBCY (POTOHA ¢ 3alaHHOMN JUIMHOM BOJHBI?
8. JlymHa BOJIHBI CBETa, COOTBETCTBYIOIIAst KpacHO# rpanuie GpoTodddexra, 1t HEKOTOPOro MeTajlia, paBHa HEKOTOPOH JUTHHE
BosHbl. Haiitn pa60Ty BBIXOJa DJICKTPOHOB U3 METaJlIa U MAKCUMAJIbHYIO CKOPOCTH 3JICKTPOHOB, BBIPBIBACMBIX U3 OTOI'0 METaJlJIa
CBETOM C 3aJaHHOU JJIWHOM BOJIHEL.

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

10. DHeprus cBA3M sA71pa, COCTOSAIIETO U3 TPEX MIPOTOHOB U YEThIpEX HEUTPOHOB, N3BecTHA. ONpeAenuTh MacCy HEUTPaIbHOTO aTOMa,
001a1a10IIETO 3TUM SIAPOM.

6.4. Kputepuu oneHuBaHus

Ha 3auere cTyneHT moiy4aer OLEeHKY:

«3aUTEHO» — Pa3BEPHYTHINM OTBET C IPUMEPAMH U MTOSICHEHUSMHU Ha BCE TEOPETHYECKUE BOMPOCKHI OMJIETa, MOJHOCTHIO PEIICHBI U
pacIucaHbl 10 AEHCTBUM BCe 3aJ1a4H, yKa3aHHbIE B OWJIeTe; pa3BepPHYTHIN OTBET C MPUMEPaMH U MIOSICHEHUSIMH Ha BCE TEOPETUISCKHE
BOIIPOCHI OMJIeTa, IIOJIHOCTHIO PELIeHa U paciicaHa 1o JeHCTBUAM XOTs OBl 0JHa 3a7a4a U3 OuieTa, Tudo MOTHOE PelIeHNe ABYX 3a1au
13 OWIieTa M HETIOTHBIN OTBET Ha TEOPETHIECKHE BONPOCHI; YETKU JJOTUYHBIN OTBET HA TEOPETUIECKHIE BOIPOCH B OHIIETE U JTIOOBIS
JIOTHYHBIE MOSICHEHHS 110 3a7]a4am, JIMOO MOJIHBIH OTBET HAa OJIMH TEOPETUYECKUI BOIPOC U PEIICHUE OJHOM 3a1auu (4acTHYHOE (HE
MeHee 50% peleHus 3a1a41) UM [OJTHOE B 3aBUCUMOCTH OT CJIOKHOCTH 33a4H), 1100 noyTH nonHoe (He MeHee 80% perieHus s
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 KaKIOH 3a/1aun) pelieHns o0ernx 3a1ad.

Ha sK3aMeHe CTyeHT MOJIy4aeT OLEHKY:

«OTJIMYHO» — Pa3BEPHYTHIH OTBET C MIPHUMEPAMH H TOSICHEHUSIMH Ha BCE TEOPETHUECKUE BOMIPOCHI OMIIETA, TOJTHOCTHIO

© ®I'BOY BO «Henl'V»




MHMNHOBPHAYKU POCCUN
\,} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUPEKICHHUE BBICIIETO 00pa3oBaHUsL

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

Pabouas nporpamma nucuumuinas! "®usnka" M0 HapaBIeHUIO MOATOTOBKY (cnenuanbHoct) 04.05.01

"®yHnaMeHTanbHas U PUKIagHast XUMUS'" HanpaBieHHOCTH (mpodmmo)  Xumust Marepuanos @I'EOY BO «Henl'Vy» ctp. 14

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 IeHCTBUSAM XOTs Obl 0/1HA 3a[a4a U3 OuiIeTa, JIM0O0 MMOJIHOE pelleHre ABYX 3aa4 13 OMiieTa U HEeNOJIHbIH OTBET Ha
TEOPETHYECKUE BOIIPOCHL;

«YIIOBJIETBOPUTEIJILHOY - YETKHI JJOTMYHBIA OTBET HAa TEOPETHYECKHE BOIIPOCHI B OMIIETE U JIFOObIE JJOTMYHbIE OSICHEHHUS 110 33/1a4aM,
1100 MOJIHBII OTBET HAa OJJUH TEOPETUUECKHUI BONIPOC U PELICHUE OJHOM 3a1a4n (yacTuaHoe (He MeHee 50% perieHus 3a1a4uu) Win
MIOJTHOE B 3aBUCHMOCTH OT CJIOKHOCTH 33/1auM), TH00 ouTH nosHoe (He MeHee 80% pemmeHus 1uis KakJ0H 3a1a4un) penieHne ooenx
3aja4;

«HEYIOBIIETBOPHUTEIILHOY - BHIIONHEHHE MeHee 50% 3amaHnii, yka3aHHBIX B OWieTe, 3a UCKIIOUSHUEM CITyIaeB IOUTH HOJHOTO (He
MeHee 80% pereHus s Kax 10 3aja4u) perieHus: ooeux 3aaad.

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

7.1. PexoMmenayemas Jutepatypa

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. Dnexrpudecto. Konebanus u Bonusl.  |Cankr- IlerepOypr | OBC
Boanosas ontuka : 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 ocobOue 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 peIICHUIO 33a4 [0 00LeMy Kypcy (pU3HKU. 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. MonekynspHas uznuka. TepmoauHamuka 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. Mexannka (TIaBbl 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 MoJekyisipHas ¢usuka (rnassl  |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 |Kanamnunkos H. I1., [TpakTuKyM 1O pelieHuro 3a1a4 oo1ero kypca ¢pusuku. Mexanuka |[Cankt- [TerepOypr | 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 ¢ mpumepaMu pemieHus 3a1a4q 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 rocobue ais By3oB|CankT-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 |becconos 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: ydeOHOe ocoOue /sl 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 ONTHKA: yueOHOE rocoOue HoBocubupck : 3BC
B. H. (https://biblioclub.ru/index.php?page=book&id=576508) HoBocubupckuii
roCyJapCTBEHHBII
TEXHUYECKUH
yHuBepcureT, 2019
JI3.10 |ITupanumsunm L. 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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ABTOpI)I, COCTaBUTCIIN 3armaBue HS}IaTeJ'ILCTBO, rog 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 HH(OPMALHOHHO-TEJIEKOMMYHHKAIINOHHOM ceTd ""UHTepHeT"

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

32 [¥Opaiit [DneKTpoHHBIN pecypc] : ameKTpoHHO-0nOmroTeuHast cuctema (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 [DneKTpoHHBIN pecypc] : ameKTpoHHO-0nbaroTedHas cucteMa (OBC) / Hay4aHo-U31aTeNbCKuUit IIEHTP
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 JTAHHBIX U HHGOPMALHOHHO-CIPABOYHbIE CHCTEMbI

1. DnexTpoHHBIN KaTanor HayyHoi oubnuorexkn Yenl'Y [DnexTponHsii pecypc] : 6a3a nanubix / Yensio. roc. yH-T. — YensOuHck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHaiisl
American Physical Society : caitr. — URL: http://journals.aps.org/about — 3. anrmn. — Pesxxum 10CTyma: TOJIBKO U3 CETH YHHBEPCUTETA. —
TekcT : 2neKTPOHHBIN.

3. Web of Science : mynpTuaucuuminHapHas pedepatiuBHas 6a3a 1aHHbIX / KommaHus Thomson Reuters. — Pexxum goctymna: asst
3apeructpup. nonub3oareneit YenlV. — TeKCT : 37I€KTpOHHBIM.

4. Scopus : pedepatuBHas 6a3a manubix / Elsevier BV. — URL: http://www.scopus.com/ — 5I3. auri. — Pexwum poctyma: st
3apeructpup. nonb3osareneit Uenl'yY. — TekcT : 31eKTpOHHBIH.

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 OBECIIEYEHHUE JUCIUIIJINHBI (MOAY JIST)

Jinst peanm3aniy JUCIUTLTHHBI HCTIONB3YIOTCS YIeOHBIC ayANTOPHH I IIPOBEACHHNS 3aHATHI JTEKIIMOHHOTO THIIA, ITPAKTHIECKIX
3aHATHUH, TPYNIIOBBIX U HHIUBHIYAJIbHBIX KOHCYIbTalUH, TEKYILIETO KOHTPOJIS M IPOMEKYTOUHOH aTTECTAIMH, a TAKKe TOMEIICHHU
UL CAMOCTOSTEIbHON PaboThl. YueOHbIE ayIUTOPUH YKOMILIEKTOBAHBI CIIELHATN3UPOBAHHON MEOEIIbIO U TEXHUYECKHMU CPEICTBAMU
00y4eHHs - MyJIbTUMEIUHHBIM 000pyAOBaHUEM (IKpaH, HOYTOYK, IPOEKTOP, KOJOHKH).

Jlnst mpoBeIeHus 3aHATHH JIEKI[OHHOTO TUIIA IIPeUIaraloTcss HabOphI AEMOHCTPAHOHHOTO 000PYI0BaHHSA U YaeOHO- HATIIAXHBIX
noco6uit (MyapTUMEIUHHbIE Tpe3eHTaMn). JJabopaTopHbIe 3aHATHS IPOBOAATCS B yIEOHBIX 1a00paTOPHAX dJIEKTPUUECTBA U ONTHKH,
OCHAIIICHHBIX HEOOXOANMEIM 000pyI0BaHHEM, IIepedeHb KOTOPOTO NPHBEJICH B ITACTIOPTaX Ja00PaTOPHIA.

Vcnonb3yercs 31eKTpoHHbIH YnTalbHbIHN 321 HayuHoi O0nbnmuoreku Yenl'yY (aynutopus 206) U1 caMocTOATENIbHON paboThI CTYIEHTA,
OCHAIIICHHBIH MEPCOHANBHBIMU KOMITBIOTEPAMHU, MYJIbTUMEIUHHON anmnapaTypoil. B aynuropun obecriedeH A0CTyI K pa3InyHON
CIIPaBOYHOM JHTEpaType, SHIMUKIONEANIM, ONOIHOrpa MIecKUM U MOJTHOTEKCTOBBIM 0a3aM JaHHBIX, HH)OPMAIIMOHHBIM pecypcam
«HTEpHET”.
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9. METOAUYECKHUE YKA3AHUSA AJIS1 OBYYAIOIIUXCS 11O OCBOEHUIO JUCHHUIIJIMHBI (MOY JIST)

OcBoeHme coJepkaHus yueOHOH AUCIUILTNHBI «DU3nKay OCyIIECTBISeTCs Ha JIKLIUX, PAKTHYECKUX 3aHATHSIX U B IIpoliecce
CaMOCTOSTEIILHON YUeOHOM JACSITENbHOCTH CTYJICHTOB.

JlexoHHbIE 3aHATHA 00ECIIEYNBAIOT TEOPETHYECKOE U3YUeHHE AUCHUILTHHBL. OCHOBHBIMH METOAAMHU O0YUEHHS SBIISIOTCS
nH()OPMAIOHHO-00BCHUTEIBHBIN U TpoOIeMHbIH. Ha IeKuusax niiaraeTcs OCHOBHOE COZIepKaHHEe TEM IIPOTPaMMBI, TPOBOAUTCS
aHaJIU3 OCHOBHBIX MTOHATHHA U pacCMaTPUBAIOTCS TIPUMEPHI.

JIeKIMOHHBIN MaTepHa SBISETCS BYKHBIM, HO HE IMHCTBEHHBIM JUIsl YCBOSHUS yueOHOH auciuIuimHbl. Ero obs3arensHo
HEO0XOIUMO JIOTIOJIHUTH MaTepHaIoM OCHOBHOH U JOTIOJHUTEIBHOM JIUTEPATypPHI 110 TEME.

Ocoboe BHUMaHHUE B TEUECHHE CEMECTpa ClieyeT OOpaTHTh Ha BEIIIOJIHEHHE PadoOT 1a00paTOPHOTO MPAKTHKYMa: HEAOITYCTHUMEI
MIPOIYCKH J1a00paTOpHBIX paboT 6e3 yBaKUTENbHOW IPUUUHBI.

[Tpu BO3HUKHOBEHUH BOIPOCOB 10 TeMaM, BhIHOCUMBIM Ha CPC, cienyeT oOpaTuThes 32 KOHCYJIbTALUEH K PENOaBaTelto,
BeyIeMY JICKIMOHHBIE 3aHATHS. [Ipy BOSHUKHOBEHUH 3aTPYAHEHHUH B IOHUMAaHUU MaTeMaTHYECKOTO anmnapara (pU3MKu clieayer
00paTHTBCS K COOTBETCTBYIOIINM yIeOHHUKAM II0 KYpCY BBICIIEH MaTeMaTHKH.

BaXHBIM MOMEHTOM IPH U3YYSHHH JIFOOOH TUCIMIUIMHBI SBISETCS OpraHU3alis CaMOCTOSTEIbHOM paboTel. [Ipu ocBoeHHH
Marepuaia He ClelyeT CTPEMUTHCS K MEXaHUIECKOMY 3allOMUHaHHIO IPHBEAECHHBIX ONpeaeTeHud, GOpMYIHPOBOK U MOJI0KEHHH,
eciu TpeboBaHus K BaM npsiMo He yKa3bIBaIOT Ha 3T0. BriomHe 3))eKTHBHON MOXKET OKa3aThCs MOMBITKA TIOHATH CYTh SIBIICHHS,
BBIPa0OTATh CBOE OTHOLICHHE K HEMY, OITMPAsCh HAa MaTepHall, COJEePIKaIHiCcs B peKOMEHJOBaHHO! uTeparype. Takxke
PEKOMEH1yeTCs PABHOMEPHO PACIpPEIeIATh Harpy3Ky CaMOCTOSTEILHOTO 00YUeHHUs B TEUCHUE CEMECTpa.

B crydae mpuMmeHeHuUs pu 00yYeHNUH AUCIUTUTHHBI YJIEKTPOHHOTO 00YUYESHUs, TUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOT U
oOuieHue 00yJaromuXxcs 1 Mpero1aBaTeist OCYIECTBISCTCS B pEXKUME PeabHOTO BpeMeHH (OHIaiiH-JIeKIH (BeOUHAPHI), YaThI,
BH/IE0-KOH(EPEHIINH 1 JIP.) WK OTIO0KEHHOTO BpEMEHH (CHCTeMa TucTaHIionHoro ooydenus Moodle, MS Office365, dopymsr,
JIEKTPOHHAS [10YTa U Jp.).

[Tpu 0Oy4eHuHn JIUII ¢ OTpaHHIEHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBSI JJIEKTPOHHOE 00YyUeHHEe, TUCTaHIMOHHbBIE 00pa30BaTe/IbHbIE
TEXHOJIOTHH NPEAYyCMaTPUBAIOT BOZMOKHOCTh ITpHeMa-Tepeadyd HHPOPMALuH B JOCTYITHBIX JJIs1 HUX (popMax.

Peanm3zanust JUCUUILTUHEI C IPUMEHEHUEM DJIEKTPOHHOTO 00y4YeHHs, TUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TeXHOJIorHH (nanee — 0,
JOT) ocyriecTBisieTcs Ha OCHOBaHUHU «I10JI0KEHHS O peati3aiui OCHOBHBIX U JIOTIOMHUTEIBHBIX 00pa30BaTEebHBIX IPOTPAMM C
MIPUMEHEHUEM DIIEKTPOHHOTO 00yUYEeHHUS M JUCTAaHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOJIOTHH B (heaepabHOM rocy1apCTBEHHOM
OIO/DKETHOM 00pa30BaTEIbHOM YUPEKICHUH BEICIIET0 00pa3zoBaHusl « HeIsIOMHCKUI TocyJapCTBEHHBIH YHUBEpCHTETY, «[lomoskeHus
0 MOps/IKE 3a4eTa 00YYaIOMIUMHUCS [0 OCHOBHBIM PO(ECCHOHAIBEHBIM 00pa30BaTeNIbHBIM POrpaMMaM BBICILIEr0 00pa30BaHUs B
OI'BOY BO «Uenl'VY» pe3yabTaToB OCBOCHHUS B OPraHU3aIUAX, OCYIIECCTBIISIONIMX 00pa30BaTeIbHYIO ICATCIBHOCTD, YICOHBIX
NPEeIMETOB, KYPCOB, JUCLIUIUINH (Mozj,ynei/i), NPAKTHUK, JOTOJHUTEIbHBIX 06pa3033Tean1>1x MPOTPaMM» MOCPEICTBOM IEKTPOHHOM
nHpOpMaIMoHHO-00pa3oBarenbHol cpenbl PTBOY BO «Uenl'Vy». B uckimountenbHbIX ciaydasx (popc-Maxxop | T.I1.) MpH
peanu3zanuu 00pa3oBaTesibHOU AesTenbHOCTH ¢ npuMeHeHneM D0, JIOT MoryT npuMeHsTh KOMIIOHEHTBI, HE BXOISIINE B IEPEYCHb
ANIEKTPOHHON HH(POPMAIIMOHHO- 00pa30BaTeIbHON CPEIbI.

10. CHEIIMAJIBHBIE YCJIOBUSI OCBOEHUSA JUCHUIIIMHBI OBYYAIOIIIUMHUCS C HHBAJIMJHOCTBIO N
OI'PAHUYEHHBIMHA BO3MOXHOCTSAMMU 31I0POBbA

OcBoeHUE NUCLUIIMHBI HHBAIHIAMH U JIULAMHU C OFPAHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbsI OCYILECTBIISAETCS € UCIOIb30BaHUEM
CHELHATbHBIX TEXHUYECKUX CPEICTB M HMHGOPMALMOHHBIX TEXHOJOTHUH, MpenocTaBiseMbIX PecypCHBIM y4eOHO-METOANYECKUM
HEHTPOM II0 OOYYEHHIO WHBAIUIOB W JMI[ C OTPAaHHYCHHBIMH BO3MOXKHOCTSMH 3m0poBbi Yenl'Y mo 3ampocy oOydwaromerocs
(MOOMIIbHBIE CHIELMAbHbIE TEXHUYECKHE CPEACTBA [UIS JIUI C HApYIICHUSMM 3PEHUs M C HApYLICHUEM CllyXa, acCUCTUBHBIE
HH(POPMAIOHHBIE TEXHOJIOTHH).

IMpu HeoOxomuMocTH Ui OOYHYAIOIIMXCS C HAapyIICHHAMH 3pEHHS Ha padouynmx MecTax IJIsl MPOBEICHUS NPAaKTUYECKUX WIH
J1a00PaTOPHBIX 3aHATUI YCTaHABIMBACTCs CIIELMAIBLHOE IPOrpaMMHOE obecneueHue (IporpaMma pedeBOd HaBUIallUM, PEUEBbIE
CHHTE3aTOPbI, SKPaHHbIE JIYIIBI).

B yueOHble aymuropuu obecrieunBaeTcss OeCHPENATCTBEHHBIN AOCTYN A OOy4arOmUXCsl ¢ MHBAIUIHOCTBIO U C OIPAHUYEHHBIMU
BO3MOKHOCTSIMH 3[0pOBbs. B kaxknoil ayautopuy, rae o0y4aroTcst HHBAJIMIBI U JHIA ¢ OTPaHUYEHHBIMI BO3MOXKHOCTSIMH 3/10POBBS,
IpeycCMaTPUBAETCSI COOTBETCTBYIOLIEE KOJIUUECTBO MECT JUI O0YUJarOLMXCs C y4eTOM HapyHUIEHHH UX 3J0POBbSL.

Jlns ocBoeHMs TMCUMIUIMHBI HHBAJIMAAM U JIMLIAM C OTPaHMUYEHHBIMU BO3MOXHOCTSAMU 3/J0POBbs IPEOCTABISAETCS JOCTYI K I€4aTHBIM
HCTOYHMKAM, UMEIOLIUMCS B HayuHol 6ubimuorexe Yenl'V, ¢ moMoLIbio CHEUANbHBIX TEXHUUECKUX CPEACTB; JOCTYII C HOMOIIBIO
CHELHATbHBIX TEXHHYECKUX M MPOTPAMMHBIX CPEACTB K JJIEKTPOHHBIM HCTOYHHMKAM, MPEJCTABICHHBIM B (hopMe SIEKTPOHHOTO
JOKyMeHTa B (poHIe HaydHOH Oubimorexn UYenl'Y mimn 31eKTpOHHO-OUOINOTEUHBIX CHCTEMAX.

VYueOHO-MeTOANYECKHE MaTepHaibl Ul 00YYAIOIUXCsl U3 YHMCNIA MHBAIUIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBBS
IPEe0CTABISIIOTCS B JOpMax, alalTUPOBAHHBIX K OTPAHUUYEHUSAM UX 310POBbsI U OCOOEHHOCTSIM BOCIIPUATHS HH(POPMALIUY.
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J11s MTHBaJIMIOB U JIMI] C OTPaHMYEHHBIMU BO3MOXKHOCTSIMH 3/I0pPOBbSI OCBOCHUE TUCIUIUIMHBI MOXKET OBITh YaCTHYHO WIIH MOJHOCTHIO
OCYIIECTBIICHO C UCIIOIB30BaHNEM AUCTAHIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOTHH.

[Ipu mnpoBepeHNHM NPOMEXKYTOUYHOHW aTTECTAllMM IO JUCHUIUIMHE OOYYaIOUIMMCS C WHBAJIWAHOCTBIO M C OrpaHMYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBBSI 00ECIIEUHBAETCSI 1O HMX 3asABJICHUIO NPENOCTaBIeHHE B JOCTYMHOH (opMe B 3aBUCHMOCTH OT HX
WH/IUBUYAJIBHBIX OCOOCHHOCTEH WHCTPYKUIMH O MOpPSJIKE NpPOBEJICHHS MPOMEXKYTOYHOH aTTecTaly, OLEHOYHBIX CPEACTB U
BO3MOXXHOCTH OTBETOB Ha 3a/aHus (IIMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIBIOTEpE, MUCbMEHHO wipudToM bpaiins, c
HCIIOJIb30BaHUEM YCIIYT aCCUCTEHTA, YCTHO).

[Ipu npoBeaeHUN NpoLUEaYpbl OLICHUBAHUS PE3YJIbTATOB OOYUYECHHUSI WHBAJIUAOB U JIMIl C OTPaHUYEHHBIMHA BO3MOKHOCTSIMH 370POBBS
IpeaycMaTprBaeTCs HCIOIb30BaHue IpeaocTaBieHHBIX Yenl Y min coOCTBEHHBIX TEXHUUECKHUX CPENICTB, HEOOXOIUMBIX UM B CBSI3H C
UX WHAMBUAYAIBHBIMU 0COOCHHOCTSAMU. [Ipy HEOOXOIMMOCTH MHBAIMAAM U JIMIAM C OTPAaHMYCHHBIMU BO3MOXXHOCTSMH 370POBBS
MIPEIOCTABISIETCS TOTOIHUTEIbHOE BpeMsl JUIsl MMOJTOTOBKM OTBETA Ha 3aJlaHus, MPOIEeaypa OLEHUBAHUS PE3yIbTaTOB O0YUSHHUS 110
JUCHUIUIMHE MOKET MPOBOJUTHCS B HECKOJIBKO ATAIOB.
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