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MHNHOBPHAYKH POCCUN
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1. HEJIX OCBOEHUMA TUCHUTIINHBI

Llenbio OCBOCHHUS TUCIUILIHHBI «DU3UKa» SBISETCS POPMUPOBAHUE Y CTYICHTOB €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS U
npruoOpeTeHne CTyICHTaMH 3HaHU# 00 OCHOBHBIX (DYHJIaMEHTAJIbHBIX 3aKOHAX (DU3HKH.

OCHOBHBIE 33J1a4H JUCITUTLUIHHBI: N3YyUYCHUE CTYACHTAaMHU OCHOBHBIX MMOHATHUN U 3aKOHOB (bPI3I/IKPI, 3HAaKOMCTBO C OCHOBHBIMH
METOJAaMHU UCCIICAOBaHMA, HCIIOJIb3YyEMBIMU B (I)I/I3I/II(C; HU3y4UCHUC HpI/IJ'IO)KeHI/Iﬁ Q)HSH‘IGCKI/IX 3aKOHOB B HpO(i)eCCI/IOHaJ'H)HI)IX 3ajgavdax.

Pe3yJ’ILTaTI)I 06y'-IeHI/I$I 10 JUCHUIITIMHE HAIIPABJICHBI HA JOCTHKCHUEC NHAUKATOPOB!:

OIIK-4-1. Nmeet npejicTaBlIcHHE O B3aUMOCBSI3U Pa3feiioB XUMHH C TEOPETHYECKMMHU OCHOBAMH (DU3UKH M MATEMAaTHKH;

OIIK-4-2. YMeeT UCIob30BaTh 3HAHUS TEOPETHYECKUX OCHOB (DM3MKH U MATEMATHKH JUIS TUIAHUPOBAHUS XUMHIECKOTO
SKCIEPUMEHTa, 00paOOTKH U HHTEPIIPETUPOBAHUS MTOJIyYEHHBIX Pe3yJIbTaTOB;

OIIK-4-3. IMeeT npakTHYECKHHA OMBIT PEHIeHUs (PU3NUECKUX U MATEMAaTHIECKUX 33/1a4 IPUMEHUTEIIBHO K Pa3JIMYHBIM 00JIaCTIM
npodeccnoHaIbHON eSITEIHOCTH.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OIIOII

Huka (pazgen) OIIOIT: b1.0.03

2.1 TpeGoBaHus K NpeJBapUTeIbHOI NOATOTOBKE 00y4aloLIerocs:

He mpemycmoTpeno

2.2 I[I/ICIII/IHJII/IHLI H MPAKTHUKH, VI KOTOPBLIX OCBOCHHE JAQHHOM TUCHHUILIHHBI (MOZIyJIﬂ) He00X0MMO KaK npeamecresyromiee:

duznueckas XuMHs

duzndeckrue METOIBI UCCIICIOBAHNAS B XUMHH

Crpoenue BemecTna

CHEKTpaJ’ILHHe MCTO/JbI aHAJIN3a

3. KOMIIETEHIIIY OBYYAIOIIETOCsl, ©OPMUPYEMBIE B PE3YJILbTATE OCBOEHMSI JUCIIATLTAHBI
(MOJY.JIsT)

OIIK-4: Cnoco0eH MJIaHUPOBATH PA0OTHI XHMHYECKOI HANPABJIEHHOCTH, 00PaAdATHIBATH M HHTEPHPETHPOBATH MOJyYeHHbIE
Pe3yJbTaThI C HCNOJIB30BAHNEM T€OPETHYECKHUX 3HAHUN U MPAKTHYECKUX HABBIKOB PELICHUs] MATEMATHYECKUX U
usuyeckux 3axau

3HaTh:

s noctmxkenus naaukaropa OITK-4.1: ocoOeHHOCTH OpraHuM3aliy eCTECTBEHHOHAYYHBIX UCCIIEIOBAHUI; METOIBI U CIIOCOOBI
MOJIY4EHUS ¥ OCBOCHUS MaTepuaiia 1o gpusuke; o GU3NIECKUX NPOoIeccax, MPOUCXOASIIINX B OKPYKAIOIIEM MHPE U, B YaCTHOCTH, O
(u3HYEeCKUX MPOIIeccax, CONMPOBOKIAIONIMX NPO(HECCHOHATBHYIO e TeIbHOCTD; OCHOBHBIE TIpaBmiIa 0(OPMIICHHS MaTEPHAIOB U
pe3ysIbTaTOB JIA00PATOPHBIX MCCIIEOBAaHMIA; MpaBuiia 0oopMIIeHHs TaOJIHILl, CXeM, PUCYHKOB U YepTeXel B HAyYHBIX OTHYETaX;
MpaBHJIa ¥ CIIOCOOBI BHIYMCIICHUSI IOTPEIIHOCTEN MOMYIEHHBIX JaHHBIX

YMeTh:

Jns noctmwkenus unankaropa OITK-4.2: s¢dexTrBHO Opranu3oBaTh paboTy M0 U3YUEHHUIO ONPEAEICHUN U 3aKOHOB €CTECTBEHHBIX
HayK; TT0JIb30BaThCS TEOPETHIECKUMH 3HAHUS U MPAKTHIECKIMH HaBBIKaMH, TIOJYICHHBIMHI B paMKax N3ydeHUs Kypca oomieit
(hU3UKY; IPOTHO3HUPOBATH MOCIEACTBUS (PU3NUECKUX MPOLIECCOB MIPOUCXOIALINX B MPOHECCHOHANBEHOM NeITeIbHOCTH;
AHAIIM3UPOBATH MTOTyYECHHBIE SKCIICPHIMEHTANBHEIE JaHHEIE; ITPAMOTHO, TIOCIIEIOBATENHHO M IOTHYHO O(DOPMHUTH PE3yIbTaThl PaOOTHI

Baagertn:

s noctmxenus naaukaropa OITK-4.3: HaBbIKaMK caMOCTOSATENbHOM paboThl ¢ yueOHOHM U Hay4HO! JINTepaTypoii; 6a30BBIMU
TEOPETUYECCKUMH 3HAaHUSIMH Y HaBBIKAMH JIAOOPATOPHBIX MCCIIEAOBAHUN B 00JaCTH PU3UKH; TOHATHHHBIM annaparoM GU3UKY,
HaBBIKOM I'PAaMOTHOTO IIPEICTABICHHS PE3yIbTaTOB UCCIICAOBAHUI Y HABBIKOM O(QOPMIICHHUS OTYETOB TI0 TaO0PaTOPHBIM paboTam

B pe3yabTaTe 0CBOCHUS TUCHUIIIHHBI oﬁyllaloumiicn JOJI2KEH

3.1|3nare:
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cTp. 4

311

0COOEHHOCTH OpPraHH3allii €CTECTBEHHOHAYYHBIX HCCIIEA0BAaHUN; METO/IBI U CIIOCOOBI OIYUYEHHSI U OCBOCHHUS
Marepuaina no Gpusuke; o GU3NIECKUX MPOIEeccax, MPOUCXOAAIMINX B OKPYKAIOIIEM MUPE U, B YaCTHOCTH, O
(bU3NUECKUX TPOLIECCAX, COMPOBOKAAIOUINX MTPOPECCHOHANBHYIO JIESITEIbHOCTh; OCHOBHBIE MpaBHiia 0OpPMIICHHUS
MaTepuaoB U Pe3yIbTaToB JadOpaTOPHBIX HCCIEeIOBaHNUI; MpaBia 0popMIIeHNS TabIHUII, CXeM, PUCYHKOB U
YyepTeKell B HAyUHBIX OTUETAX; [IPABMIIA U CIIOCOOBI BEIYMCIICHHUS IIOTPEIIHOCTEN MOTYUYEHHBIX JaHHBIX

3.2|YmeTn:

3.21

3¢ dHeKTHBHO OpraHn30BaTh paboTy 110 U3YYCHHUIO OIPE/ICICHUI U 3aKOHOB €CTECTBEHHBIX HAYK; [TOJIb30BATHCS
TEOPETHYCCKUMHU 3HAHHS M MPAKTHICCKHMHU HABBIKAMH, TOJYYCHHBIMH B paMKax U3y4eHHs Kypca oouieit Gpusukmu;
MPOTHO3UPOBATH NOCIEACTBHUS (DH3UUECKUX MPOLECCOB MIPOUCXOILINX B MPOHECCHOHATIBHOM ASSITEIBHOCTH;
aHAJIM3UPOBATH MOJTYYCHHBIC YKCIIEPUMEHTAIBHBIC JAHHBIC; TPAMOTHO, MOCJICAOBATEILHO U IOTUYHO 0)OPMHUTH
pe3yabTaThl pabOTHI

3.3

Baagern:

3.3.1

paboram

HaBBIKAMH CaMOCTOSATEIBHON pabOTHI ¢ y4eOHOW 1 HaYYHOI IHTepaTypoil; 6a30BEIMU TEOPETHISCKUMHU 3HAHHAMH U
HaBBIKaMU J1a0OPATOPHBIX UCCIIEAOBAaHUN B 00aCTH (PU3UKK; TOHATHHHBIM anmnapaToM (HU3HKH; HAaBBIKOM
IPaMOTHOTO MPEACTABICHHS Pe3yIbTaTOB UCCIIEAOBAHUI M HABBIKOM O(OPMIICHHUS OTYETOB TI0 JTa0OPATOPHBIM

4. OFbEM JUCIHUIIIMHBI (MOIY.JIsT)

OOwas TpyaoemMKoCcTb

93ET

B TOM YHCJIC :
AyAUTOPHBIC 3aHATHUA :

JacoB Ha KOHTPOJIb

Yacos 110 y4eOHOMY IUIaHY :

108

caMOCTOsTeIbHAs paboTa :

72

KOHTakTHast pabora: 114,8

324 Bugs! KOHTpoONIL B cemecTpax:
9K3aMeHEI 2, 3
137,2 3a4eThI 3

oTcuera. TpaeKkropusl, JJIMHA IMyTH, BEKTOp nepemenieHust. CKopocTsb.
VYckopenne. Kunemaruka BpamatensHoOro 1BrkeHus. [lepBeiii 3akoH
Herorona. Cuna. Mexaandyeckue cucreMsl. Macca. Ummynsc. Bropoii 3akoH
Herorona. Ilpunnun  He3aBUCUMOCTH AeHCTBUA CUIl. TpeTHii 3akoH
HeroToHa. 3aK0H coXpaHeHHs UMITYJIbCa. 3aKOH JBMKEHHS LICHTpa Macc.
Cunbl B Mexanuke. PaboTa, sHeprus, MmoumHocTb. Kunernueckas u
MTOTEHIIMAIbHAS SHEPIHs MEXaHMYECKON CUCTEMBl. 3aKOH COXPAaHEHUS
sHeprun. Coynapenus. Ilotennuansnoe nose cuil. Ilosne cun Tarorexus.
Kocmuueckue ckopoctu. MomenT nnepin. Kunernueckas sHeprus
BpaueHus. MomeHT cuiibl. OCHOBHOE YpaBHEHHE IMHAMHUKH BPalIaTeIbHOTO
JBIDKEHHS TBEPIOIo Tea.
CorocTaBieHle OCHOBHBIX BEJIMYMH U COOTHOLIECHHUM IS TOCTYNAaTEeIHHOTO U
BpamareiabHoro ApwxkeHus Tena. [IpeodpasoBanus ['anmunes. [ToctynaTs
Ounmreiina. [IpeoOpazoBanus Jlopenia. OCHOBHBIE COOTHOILICHHUS
PEISTUBUCTCKON TUHAMUKH. /JIeK/

MowmeHT HUMITYyJIbCa U 3aKOH €ro COXpaHCHU.

HKP: 6,8
5. CTPYKTYPA U COAEP KAHUE JUCHUTIJIMHBI (MOIY JIsT)
Kon HaumenoBaHue pa3/iejioB U TeM /BUJI 3aHATUS/ Cemectp | YacoB JlutepaTtypa
| 3apaTHS [ Kvpe
Paznen 1. ®usnyeckne ocHOBBI MeXaHUKH. MoJsiekyasipHas Gu3nKa u
TEPMOAMHAMHKA
11 IIpenmer pu3rku. MexaHuka u ee CTpyKTypa. Monenu B Mexanuke. Cucrema 2 18 |JI1.1J11.2 J11.3 J11.4

JI1.5 JI1.6 JI1.7 JI1.8
JI1.9 J11.10J12.1
J12.2J12.3 J12.4 JI2.5
JI2.6 JI2.7 J12.8 JI12.9
JI2.10 J12.11J13.1
JI3.2J13.3 JI3.4 JI3.5
JI3.6 JI3.7 JI3.8 JI3.9
JI3.10 JI3.11
013233 54 35 56
o7
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crp. 5

1.2 CraTucTuueckuil U TEpMOJUHAMUYECKUN METO/bI UCCIIEA0BAHUS. 18 |JI1.1J11.2 J11.3 J11.4
Tepmoamnamudeckas cucrema. Temmeparypa. Moaens uieaipHOTO rasa, JIT.5 JI1.6 JI1.7 JI1.8
OCHOBHBIE 3aKOHBI HJIEAJILHOTO ra3a. Y paBHEHHE COCTOSHHS UAEAIBHOTO Ta3a. JI1.9 J11.10J12.1
Ocnosnoe ypaBuenne MKT uneansaoro raza. CpegHsist KBagpaTUIHAS J12.2 J12.3 J12.4 J12.5
CKOPOCTb MOJIEKYJI HJ€aNbHOr0 ra3a. 3akoH MakcBeluia o pacpeielIcHuu J12.6 J12.7 J12.8 J12.9
MOJIEKYJ UACAIBLHOIO ra3a o cKopocTsaM. CKOPOCTU XapaKTepHU3YIOLIIe J12.10 J12.11J13.1
COCTOSIHUE HJIeaIbHOTO Ta3a. bapomerpuyeckas ¢popmyina. Pacnipenenenue JI3.2J13.3 JI3.4 JI3.5
Bonbumana. Cpensss JulnHa CBOOOIHOTO pobera MoeKyi. SIBneHue JI3.6 JI3.7 JI3.8
nepeHoca. TemnonpoBoaHocTs. JJuddysus. BHyrpenHee TpeHue (BI3KOCTD). 019233 54 35 D6
BHyTpeHHss SHEeprusa TEpMOIMHAMUYECKON cucTeMbl. Uuco cTeneHei 27
cB00obL. 3akoH bonbpMana 0 paBHOMEPHOM paclpeieNIeHUH YHEPTHH 10
cTerneHsaM cBoboasl. Ilepoe Hauano TepmoauHamuku. Pabora ra3a npu ero
pactmpenun. TermoeMKocTb. MomspHast TETIIOEMKOCTh P MOCTOSHHOM
00beMe. MosipHast TEIIOEMKOCTh IIPU IIOCTOSHHOM JaBJICHUU. Y paBHEHUE
Maiiepa. M3omporieccel. AnnabaTuyeckuii porecc. Pabora raza B
annabatuyeckoM mpouecce. [Tonutponuyeckue mpoueccsl. Kpyrosoit
nporiecc (tukn). KITJI kpyrosoro mporiecca. OOpaTuMbliii 1 HEOOpATUMBIN
npoueccel. DHTponus. M3Menenue sHTponuu. CTaTUCTUUECKOE TOIKOBAHHE
suTponuu. [Iporeccst Bo3pacranus s3uTponnu. Bropoe Havano
TepMoauHaMuKH. TpeTbe Hauaao TepMOAUHAMHUKU. TenoBble ABUraTeId U
xonoawibHbIe MammuHbL. Teopema Kapno. Luxir Kapao. YpaBuene Ban-nep-
Baanbca. 30TepMbl peanbHbIX ra30B. BHYTpeHHsS SHEeprus pealbHOro rasa.
Kunkoctu u ux onucanue. [loBepxHoctHoe HaTshkeHue. CMaunBaHME.
Kpucramndeckue 1 amop¢dHble TBepAble Tesla. TUIIbI KPUCTAILIOB.
TermoeMKocTh TBepABIX Tell. MI3MeHeHne arperatHeix coctostamii. ®a3oBbie
nepexonpl. JlnarpamMma coctosiHus. Y paBHenue Knaneiipona-Knaysuyca.
AHanu3 auarpamMmMel coctostHus. /Jlex/
1.3 Pemienue 3agau no kuHeMaruke. Pemenue 3amad 1o AMHaAMUKE MaTepHaIbHOM 10 [JI1.1J11.2J11.3J11.4
TOYKH. PelieHne 3a/1au Ha BEIYMCICHUE paOOTHI, MOIITHOCTH U SHEPTHH. JIT.5 JI1.6 JI1.7 JI1.8
Pemenue 3ana4 no Mexanuke Teepaoro temna /I1p/ JI1.9 J11.10J12.1
J12.2 J12.3 J12.4 J12.5
J12.6 J12.7 J12.8 J12.9

J12.10 J12.11J13.1
JI3.2 JI3.3 JI3.4 JI3.5

JI3.6 J13.7 J13.8
01 32 33 24 25 56

27

1.4 Pemenne 3agau no MoJsieKyIsIpHO-KMHETUYECKOM TEOPUU HJI€alIbHBIX T'a30B. 8 JI1.1 J11.2 J11.3 JI1.4

Perrenue 3agau o repmoauHamuke /I1p/

JI1.5 J11.6 JI1.7 JI1.8
JI1.9 JI11.10J12.1
J12.2J12.3 J12.4 JI2.5
JI2.6 JI2.7 J12.8 JI12.9
J12.10 J12.11J13.1
JI3.2 J13.3 J13.4 JI3.5
JI3.6 JI3.7 JI3.8
019233 34 35 06
97
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cTp. 6

1.5

Kunemaruka. /lunamuika MaTepuaibHOil Touku. PaboTa u sHeprus. Mexanuka
TBEpIOrO TeNa. DIEMEHTHI CIIEIUAIEHON TEOPUU OTHOCHTEITHHOCTH.
MornekynsapHO-KHHETHYECKas TEOPHS UICANIbHBIX I'a30B. TepMoIMHAMUKA.
PeanbHble ra3sl, )KUAKOCTH U TBepbie Temna. /Cp/

50,7

J1.1J11.2 J11.3 J11.4
JI1.5 J11.6 J11.7 JI1.8
JI1.9 J11.10J12.1
J12.2J12.3 J12.4 JI2.5
J12.6 J12.7 J12.8 J12.9
J12.10 J12.11J13.1
JI3.2J13.3 J713.4 JI3.5
JI3.6 JI3.7 JI3.8
0135233 54 35 56
97

1.6

WupuBuayanbHble KOHCYJBTAIMU, TEKYIHH KOHTposb /UKP/

33

JI1.1J11.2 J11.3 J11.4
JI1.5 J11.6 JI1.7 JI1.8
JI1.9 J11.10J12.1
J12.2 712.3 J12.4 J12.5
JI12.6 J12.7 J12.8 J12.9
J12.10 J12.11J13.1
JI3.2J13.3J13.4 JI3.5
JI3.6 JI3.7 JI3.8
013233 54 35 56
27

Paznen 2. DjeKTpU4ecTBO U MarHeTHU3M

2.1

Dnexrprdaeckuit 3apsia. 3akon Kymona. HanpspxkeHHOCTH
anekTpocratuueckoro noss. Ilotok Bexropa E. [lpunuun cynepnoszunuu
aeKTpocTratndeckux nojieit. Teopema ["aycca. Lupkymnsus BekTopa
HanpspxeHHocTH. [ToTeHnuansHas sHeprus 3apsaaa. [lorenmuan
JIEKTPOCTaTHUECKOT0 Mouis. PasHocTh noTennumanos. CBA3b MEXIY
HaNpPSHKEHHOCTHIO U MOTEHIUATIOM. DKBUIIOTCHIIUAIbHBIE TOBEPXHOCTH.
[Ipumeps! pacyera HanboIee BaKHBIX CHMMETPUYHBIX AJIEKTPOCTATHUECKUX
nojiel B BakyyMe. DJIEeKTPOCTATHUECKOE T0JIE B AUDIIEKTPUIECKOHN cpeie.
[onspuzoBanHOCTh. [IManeKkTpuyeckas NPOHUIIAEMOCTh CPE/Ib
OnexTpuyecKkoe CMEIeHUe. Y CIOBHS Ha IPaHUIIE pasera ABYyX
nuasekTpuyeckux cpell. CernerosnekTpuky. IIpoBogHuku B
UIEKTPOCTATHIECKOM T10JIe. DIIeKTpoeMKocTh. Konnencaropsl. CoeauHEHUS
KOHJIEHCATOPOB. DHEPTHUsl CUCTEMbI HETIOABHKHBIX TOUEUHBIX 3apPSI0B.
DOHeprus 3apsHKEHHOTO YeIUHEHHOTO IIPOBOJHUKA. DHEPrHsl 3apsyKEHHOT0
KOHJIeHCcaTopa. DHEeprus 3IeKTpocTaTHIecKoro mnoiis. [locTostHHbIN
UEKTPUUYECKUH TOK, CHJIa U IIIOTHOCTH TOKa. CTOPOHHUE CHUJIBIL.
DIEeKTPOABIKYIIAS CHJla U HanpspkeHue. 3akoH OMa. DIeKTpudeckoe
comnpotusieHue. COnpoTUBICHUE COEAUHEHHS IPOBOJHUKOB: TemmnepaTypHast
3aBHCUMOCTb COIPOTHBIICHUS. PaboTa 1 MOIIHOCTB ToKa. 3akoH JIxoymns—
Jlenna. 3akon Oma 1 HEOTHOPOIHOTO y4acTka 1enu. [IpaBuina Kupxroda
JUISl pa3BETBIICHHBIX 1enel. /Jlex/

J1.1J11.2J11.3 J11.4
JI1.5 J11.6 J11.7 JI1.8
JI1.9 J11.10J12.1
J12.2 712.3 J12.4 J12.5
JI12.6 J12.7 J12.8 J12.9
J12.10 J12.11J13.1
JI3.2J13.3J13.4 JI3.5
JI3.6 JI3.7 JI3.8
013233 54 35 56
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crp. 7

2.2

OCHOBHBIE 0OCOOCHHOCTH MarHUTHOrO noJis. Pamka ¢ Toxom. Hampasienue
MarHuTHOTO 1oJisA. BekTop MarauTHOM MHAYKIUA. MaKpo TOKH U MHKPOTOKH.
CBs13b MEXY BEKTOPAaMH, XapaKTepU3yIOIUMH MarHuTHoe noiie. [Togobue
BEKTOPHBIX XapaKTEPUCTHK MIEKTPOCTATUUECKOIO M MATHUTHOTO MOJIEH.
3akon buo—CaBapa—Jlannaca. MarautHoe noje npsiMoro Toka. MaruursHoe
oJIe B IEHTPE KPYrOBOI'0 TOKA (ColeHOMaa). 3aKoH AMIiepa.
BsaumoneiicTBue napasiesnbHbIX TOKOB. MarHuTHas noctosiHHas. EauHust
MarHUTHOW MHIIYKIIMW HAINPsDKEHHOCTH MarHUTHOTO IOJIsL. MarHuTHOE IoJie
cB0OOIHO nBMKYIIerocs 3apsina. Cuna JlopeHia. JIBuxkeHue 3apsHkeHHBIX
YyacTHL B MarHUTHOM nose. D dext Xoma. Teopema 0 LUPKYISLUN BEKTOpa
B. TIlotok BekTOpa MarHUTHOM MHAYKIHH. Teopema ["aycca mist MarHuTHOTO
nons B Bakyyme. Cucrema ypaBHeHuUil MakcBeiuia Juis 3JeKTpOMarHUTHOTO
noiisi. Buxpesoe anexrprueckoe noine. Tok cmemenus. [lomnas cucrema
ypaBHeHuit Maxkcaenna. OnbiTel @apages. 3akon @apanes. 31C uHIyKIMU B
HETIO/IBWKHBIX MPOBOAHUKAX. Bparenue paMku B MarHUTHOM TIOJIE.
Buxpessle Toku (Toxu Pyko). MHAYKTUBHOCTE KOHTYpa. CaMOUHTYKIHSL.
Bsaumuas unaykius. TpancdopMaTopbl. DHEPrUs MATHUTHOTO TIOJIS.
MarHuTHbIE MOMEHTBI 3JIEKTPOHOB U aTOMOB. /lMa- U napaMarHeTUKU.
Hamaramaennocts. Marautsoe mosne B BemectBe. @eppoMarHeTHKe U UX
cBoiictBa. /JIex/

J1.1J11.2 J11.3 J11.4
JI1.5 J11.6 J11.7 JI1.8
JI1.9 J11.10J12.1
J12.2J12.3 J12.4 JI2.5
J12.6 J12.7 J12.8 J12.9
JI2.10 J12.11J13.1
JI3.2J13.3 J713.4 JI3.5
JI3.6 JI3.7 JI3.8
0135233 54 35 56
97

2.3

Pemenue 3anau 1o snexkrpocraruke /I1p/

J1.1J11.2J11.3 J11.4
JI1.5 J11.6 JI1.7 JI1.8
JI1.9 J11.10J12.1
J12.2 712.3 J12.4 J12.5
JI12.6 J12.7 J12.8 J12.9
JI2.10 J12.11J13.1
JI3.2J13.3J13.4 JI3.5
JI3.6 JI3.7 JI3.8
013233 54 35 56
97

2.4

Perrenne 3aa4 M0 BHIYUCICHUIO XapaKTEPUCTHK TTOCTOSIHHOTO
anekTpudeckoro Toka /IIp/

JI1.1 J11.2 J11.3 JI1.4
JI1.5 J11.6 JI1.7 JI1.8
JI1.9 J11.10J12.1
J12.2J12.3 J12.4 JI2.5
JI2.6 J12.7 J12.8 JI12.9
JI2.10 J12.11J13.1
JI3.2J13.3 JI3.4 JI3.5
JI3.6 JI3.7 JI3.8
91 32 33 24 25 56
97

2.5

Perrenne 3a7a4 Ha BBIYUCIICHAE XaPAKTEPUCTHK MATHUTHOTO TIOJIS
MarHUTHBIX sBieHui /TIp/

J1.1J11.2J11.3J11.4
JI1.5 J11.6 JI1.7 JI1.8
JI1.9 J11.10J12.1
J12.2J12.3 J12.4 JI2.5
JI2.6 JI2.7 J12.8 JI2.9
JI2.10 J12.11J13.1
JI3.2J13.3 J13.4 J13.5
JI3.6 JI3.7 JI3.8
013233 24 25 56
o7

© ®I'BOY BO «Henl'V»




B

MHWHOBPHAYKHM POCCHUU

YUpEKICHHUE BBICLIET0 00pa30BaHUs

DenepanbHOE rocyJapcTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOE

«YensOunckuit rocynapcrBeHHsliil yausepeuret» (PI'bOY BO «Henl'Vy)

Pabouas nporpamma nucuumuinasl "du3nka M0 HanpaBIeHHIO NOATOTOBKH (cnenuaibHoctd) 04.03.01 "Xumus"

HarpaBieHHoCTH (podunio) Xumus GPT'BOY BO «Uenl'Y»

crp. 8

2.6

OnekTpocTaTuka. DiIeKTpoanHamuka. Marnerusm. /Cp/

40

J1.1J11.2 J11.3 J11.4
JI1.5 J11.6 J11.7 JI1.8
JI1.9 J11.10J12.1
J12.2J12.3 J12.4 JI2.5
J12.6 J12.7 J12.8 J12.9
J12.10 J12.11J13.1
JI3.2J13.3 J713.4 JI3.5
JI3.6 JI3.7 JI3.8
0135233 54 35 56
97

2.7

WunuBuayanbHple KOHCYJIBTAIMK, TEKYIUi KOHTpob /VIKP/

JI1.1J11.2 J11.3 J11.4
JI1.5 J11.6 JI1.7 JI1.8
JI1.9 J11.10J12.1
J12.2 712.3 J12.4 J12.5
JI12.6 J12.7 J12.8 J12.9
J12.10 J12.11J13.1
JI3.2J13.3J13.4 JI3.5
JI3.6 JI3.7 JI3.8
013233 54 35 56
27

Paznen 3. Kojieoanus u BoJIHbI. BoJIHOBasi 1 KBAHTOBas ONTHKA.
CTpoeHnne aToMa M AaTOMHOT'O S1Ipa

3.1

Konebanus. O0umii moaxo1 K H3y4eHUIO KoJeOaHui pa3indHoi Gpusndeckoit
npupobl. ['apMoHHYeckue KoaeOaHus U UX XapaKTePUCTUKU.
JuddepennnanpHoe ypaBHCHHE TAPMOHUIESCKUAX KOJICOAHUIA.
DKCIOHeHIMalIbHas popMa 3aIMCH FAPMOHUYECKUX KoJeOaHuil.
MexaHnUYeCKHE TapMOHMYECKHE KOJIeOaHHsI. DHEPTHs MaTEPUATBHOM TOYKH,
COBepILAIONIeH TapMOHUYIECKUE KoJeOaHus. [ apMOHNYECKUH OCIMIIIATOD.
IIpyxuHHBIA MassTHUK. MaTeMaTu4eCcKuid MasiTHUK. PU3NYECKUI MasiTHUK.
Onextpuueckuii kosnedarensHblil KOHTYp. CTaguu kosneOaHui B
UJIeaTM3UPOBaHHOM KoJiebaTelbHOM KOHTYpe. CBOOOIHBIE TapMOHHYIECKHE
KoJjie0aHus B Koae0aTeIbHOM KOHTYpe. Cl0o’KeHUue FrapMOHUYECKUX
konebanuii. buenus. 3aryxatomue konebanus. nddepenmansHoe
YpaBHEHHE CBOOOIHBIX 3aTyXarOIIUX KoJeOaH!ii JINHEHHOH CHCTEMBI.
JexpemeHt 3atyxanus. JJoOpOTHOCTB KosiebaTenbHO ciucTeMsl. [Ipumeps
CBOOOJHBIX 3aTyXaromux Kojaeoanuid. BeiHyxeHHbIe kosebanus. PezonaHc.
Ilepemennslii TOK. JlefcTByrOLIEE 3HaAYECHUE IEPEMEHHOTO TOKa. MOITHOCTB,
BbI/IETIsIeMast B LIETIU IIepeMeHHOro Toka. BomHoBolt npouecc. Ynpyrue
BOJIHBI. YTIpyrasi rapMoHu4ecKas BonHa. berymue Bonnel. ©azoBast CKOpOCTb.
Bonnosoe ypasuenue. [Ipunnun cynepnosuuuu. ['pynnoas CKOpocTb.
Hurepdepenust BoaH. CTosTYHE BOMHBL. JIEKTPOMATHUTHEBIC BOJHEL
HOHCpC‘{HOCTb 3JICKTPOMArHUTHBIX BOJIH. 3HCpFI/I$[ OJICKTPOMArHUTHBIX BOJIH.

/JIex/

J1.1J11.2J11.3 J11.4
JI1.5 J11.6 J11.7 JI1.8
JI1.9 J11.10J12.1
J12.2 712.3 J12.4 J12.5
JI12.6 J12.7 J12.8 J12.9
JI2.10 J12.11J13.1
JI3.2J13.3J13.4 JI3.5
JI3.6 JI3.7 JI3.8
013233 24 35 56
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crp. 9

3.2 Hnrepdepennus ceera. Judpakuus ceeta. Jucnepcus ceera. [lonspusamus J1.1J11.2 J11.3 J11.4
cgeta. TeruoBoe u3nydyenue. 3akon Kupxroga. 3akon Credana-bonbimana, JI1.5 J11.6 J11.7 JI1.8
3akoH Buna. Cnexrtp TemioBoro usnydenus, popmyna Ilnanka. @oroapdexr, JI1.9 J11.10J12.1
3akoHbI poTorpdexTra. DoToHbl, popmyna DiHmTelHA 1t hoTodddekra. J12.2 J12.3 J12.4 J12.5
Hmnynse doToHOB U AaBieHue cBeta. Ddpdext Komnrona. /JIex/ J12.6 J12.7 J12.8 J12.9

JI2.10 JI2.11J13.1
JI3.2 JI3.3 JI3.4 JI3.5
JI3.6 JI3.7 JI3.8
31 32 33 B4 35 D6
97

3.3 Crpoenue aroma. Mozenu aroma Tomcona u Pesepdopna. JluneituaTsrit JI.1J11.2 J11.3 J11.4

crektp aroMa Bozopoaa. Iloctynarel bopa. OnbiTel @panka u I'epra. Criektp JI1.5 J11.6 J11.7 JI1.8
aTtoma Bogopoza mo bopy. KoprryckymnspHO-BOTHOBOH Iyann3M CBOHCTB JI1.9 J11.10J12.1
BelecTBa. Hekoropsle cBoiicTBa BoaH ae-bpoiinsa. CooTHoLIeHNE J12.2 712.3 J12.4 J12.5
HeonpezeaeHHocTei. BomHoBas QpyHKIMs U ee cBoiicTBa. OO0Iee ypaBHEHHE J12.6 J12.7 J12.8 J12.9
HIpenunrepa. Ypasuenue Illpenunrepa s cTalluOHapHBIX COCTOSHUM. JI2.10 J12.11J13.1
JIBmkeHre CBOOOIHOM YacTuibl. YacThiia B OTHOMEPHOU HPAMOYTOJIBHOM JI3.2J13.3 JI3.4 JI3.5
"MoTeHIHANBbHON siMe" ¢ OECKOHEYHO BHICOKMMHU "cTeHkamu'". [IpoxoxkneHne JI3.6 JI3.7 JI3.8
YaCTHUIIBI Yepe3 MOTeHIHANbHBIN Oapbep. TyHHenbHbIN 3 dekT. JTunennbrit 219233 54 35 D6
rapMOHMUYECKUH OCIMIUISTOP B KBAHTOBOIM MEXaHHKE. ATOM BOJIOPOAA B 97
KBaHTOBOI MexaHuke. KBaHTOBBIC uncia. [TpaBuna or6opa. CrivH 31€KTpoHa.
TIpuHIMI HePa3TUYMMOCTH TOXKICCTBCHHBIX YacThll. PepMHOHEI i O030HHI.
TlonsTust o kBanTOBOM cTarucTuke boze—DitHmTeitHa 1 Depmu—/upaka.
IIpunuun Iaynu. Pacnpenenenue 31eKTpPOHOB B aTOME MO COCTOSHHSAM.
PenTreHoBckue criekTpbl. MosiekyisipHbIe crieKTpbl. KoMOnHanmoHHoe
paccesiHue cera (3¢ ¢pext Pamana). [Tornomenune. CnoHTaHHOE U
BEIHYX/IeHHOe n3nmydeHue. Jlazepsl. CTpoeHne 1 BaKHEHIIIIe CBOHCTBA sIep.
ATOMHBIE si7pa ¥ UX omnucanue. JleekT Macchl U SHEprus CBa3u aapa. CruH
SApa M er0 MarHUTHBIH MOMeHT. CBOMCTBA SACPHBIX CHII. MO/IeNI aTOMHOTO
sapa. PanuoakTHBHOE M3ITydeHHE U €r0 BUIBL. 3aKOH PaIHOaKTHBHOTO
pacnana. [IpaBuna cmemenus. Anbda-pacnan. bara- pacnaa. AHTUYACTHIBI U
WX aHHUTWILUS. ['aMMa-nu3imydenue. Jlo3umeTpriecKie BEeTMIHHBI 1
enunuibl. Dpdext Méccbayspa. [IprubGops! At perucTpaluy paauoakTHBHBIX
M3ITYYSHUH ¥ 9acTHL. SIAepHbIe peakuK NX OCHOBHBIE THUIIBL. S1nepHbIe
peaxiuu noj feiictBueM HeHTpoHoB. Peakunu nenennu sapa. Lennas
peakiys AeneHus1. SInepHble peakTophl. Peakiyst CHHTe3a aTOMHBIX siIep.
OyH/IaMeHTaNbHBIC B3aUMOACHCTBHSA. DJIEMEHTapHbIC YacTULIbI. /JIek/

3.4  |Pemwenue 3ana4 Ha koneGaHus U BosHbI /TIp/ JI1.1J11.2 J11.3 J11.4

JI1.5 J11.6 JI1.7 JI1.8
JI1.9 J11.10J12.1
J12.2J12.3 J12.4 JI2.5
JI2.6 JI2.7 J12.8 JI12.9
JI2.10 J12.11J13.1
JI3.2J13.3 J13.4 J13.5
JI3.6 JI3.7 JI3.8
019233 34 35 06
97
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ctp. 10

35

Pemenue 3a1au 1o BOJIHOBOM M KBaHTOBOM ontuke /I1p/ 3

J1.1J11.2 J11.3 J11.4
JI1.5 J11.6 J11.7 JI1.8
JI1.9 J11.10J12.1
J12.2J12.3 J12.4 JI2.5
J12.6 J12.7 J12.8 J12.9
JI2.10 J12.11J13.1
JI3.2J13.3 J713.4 JI3.5
JI3.6 JI3.7 JI3.8
0135233 54 35 56
97

3.6

Pemenue 3agau o aToMHOM U siaepHo Gusuke /TTp/ 3

JI1.1J11.2 J11.3 J11.4
JI1.5 J11.6 J11.7 JI1.8
JI1.9 J11.10J12.1
J12.2 712.3 J12.4 J12.5
JI12.6 J12.7 J12.8 J12.9
JI2.10 J12.11J13.1
JI3.2J13.3J13.4 JI3.5
JI3.6 JI3.7 JI3.8
013233 54 35 56
97

3.7

Kounebanus u BoHbI. BonHOBast ¥ KBaHTOBas ontuka. CTpoeHHe aToMa U 3
aToMHoro sipa /Cp/

46,5

JI1.1J11.2 J11.3 J11.4
JI1.5 J11.6 J11.7 JI1.8
JI1.9 J11.10J12.1
J2.2J12.3 J12.4 JI2.5
J12.6 J12.7 J12.8 J12.9
J12.10 J12.11J13.1
J13.2J13.3 J13.4 J13.5
JI3.6 JI3.7 JI3.8
91 32 33 24 25 56
97

3.8

Kounebanus u BosiHbl. BonHOBast ¥ kKBaHTOBas onThka. CTpoeHHe aToMa U 3
aToMHoro siapa /UKP/

2,5

JI1.1 J11.2 J11.3 JI1.4
JI1.5 J11.6 JI1.7 JI1.8
JI1.9 J11.10J12.1
J12.2J12.3 J12.4 JI2.5
JI2.6 JI2.7 J12.8 JI12.9
JI2.10 J12.11J13.1
JI3.2J13.3 JI3.4 JI3.5
JI3.6 JI3.7 JI3.8
91 32 33 24 25 56
97

6. POHJ1 OHEHOYHBIX CPEJICTB

6.1. ITepeyeHb BUI0OB OLICHOYHBIX CPEACTB

OT4eT o MPaKTUYECKUM 3aJaHHAM.
Otyer 1o 3agaHusAM Ja0OPaTOPHOH padOTHI.
KoHTpoBHEIE BOIIPOCHL.

6.2. TunoBbie KOHTPOJIbHBIC 3a/IaHUAA U HHBIC MaTePHUaJIbl 1JId TeKyl_lIeﬁ aTreCcralumu

THIOBBIE KOHTPOJIBHBIE 3aIaHUS
1. Bo ckobKO pa3 INIOTHOCTh BO3/yXa, 3aMOJIHSIOLICTO TOMEIIEHHE 3MMOH TPH 3aJIaHHO# TemIreparype, OoJblIe ero

© ®I'BOY BO «Uenl'V»
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IUIOTHOCTH JIETOM IIpU IaHHOHU TemmnepaType? JlaBieHue ra3a MOXKHO CUUTATh IIOCTOSHHBIM.

2. Ilpu nogbeMe BepTojIeTa Ha HEKOTOPYIO BBICOTY OapoMeTp, HaXOSIIMICS B €ro KaOHHe, H3MEHI CBOE ITOKa3aHHe Ha HEKOTOpOe
3HaueHue. Ha kakoif BEICOTE JIETUT BEPTOJIET, €CIIU Ha B3JIETHOH IIONaKe OapoMeTp IOKa3bIBal U3BECTHOE 3HAUCHUE?
TemnepaTypy Bo3ayxa cUUTaTh MOCTOSIHHOW U M3BECTHOM.

3. Ompezenure yAenbHYIO TEINIOEMKOCTh IIPU IIOCTOSHHOM JaBJICHUU KUCIOPOJA.

4. KucnopoJy Maccoif M HarpeBaroT IIpU MOCTOSIHHOM JaBieHud. HauanpHas 1 KoHEuHas TeMIepaTypsl AaHbl. Onpenenurb
W3MEHEHUE BHYTPEHHEH 9Hepruu rasa.

5. MneanpHas TemnoBas MallnHa, paboTaromas no nukity KapHo, coBepiaer 3a oauH HUKI HEKOTOpYIo paboty. TemnepaTypa
HarpesaTells U TeMIlepaTypa X0JI0AWIbHUKA U3BeCTHBI. HaliiuTe Konn4yecTBO TemIoTh, OT1aBaeMOe MAIIMHOM 3a OJIUH LUK
XOJIOUIIbHUKY.

6. JIBa paBHBIX OTPHULIATENIBHBIX 3apsiia HAXOAATCS Ha 3alaHHOM PacCTOSHUM APYT OT Apyra. OnpeesuTe HanpspKeHHOCTD OIS B
TOUKE, PaCcIIOI0KEHHONH Ha HEKOTOPOM PACCTOSHHUU OT 3aps/i0B.

7. C KaKkoii CKOPOCTBIO TOJDKEH JBUTAThCS SJIEKTPOH, YTOOBI €r0 UMITYJILC OBLT PABEH UMITYJIbCY (JOTOHA C 33aHHOM JUTMHOW
BOJIHBI?

8. JlmHA BOJTHEI CBETa, COOTBETCTBYIOIIAsE KpacHO# rpanune GpotodddexTa, st HEKOTOPOTO MeTalla, paBHa HEKOTOPOH [UTHHE
BoJHBL. Haiitu paboTy BBIXO/a 3JIEKTPOHOB U3 METaJIa U MaKCUMAJIbHYIO CKOPOCTh 3JIEKTPOHOB, BEIPBIBAEMbIX U3 3TOTO MeTajlla
CBETOM C 33/1aHHOH JUTMHOW BOJIHBI.

9. Kakoii uzoron odpazyetcs u3 Topust mocie deTslpex anbga-pacnanoB u IByX OeTa-pacrnanon?

10. DHeprus cBsi3u sipa, COCTOSIIETO U3 TPEX MPOTOHOB M YETHIPEX HEUTPOHOB, M3BecTHA. OmpeaeTuTh MacCy HEUTPAITLHOTO
aToMa, 00J1aJal0IEero 3TUM SAPOM.

TurmoBbie BONPOCHI IO 0TYETaM J1abopaToOpHBIX paboT

1. Uro Takoe SKBUIIOTEHIMAIbHAsI IOBEPXHOCTh?

2. JloKkaXxuTe OpTOrOHAJILHOCTD CHJIOBBIX JINHUH M SKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEH B 3JIEKTPOCTATHYECKOM TIO0JIE.

3. B ueM oTiMuMe NPOBOJHUKOB, IOIYIPOBOJHUKOB M H30IATOPOB?

4. Ou3HUECKU CMBICI SHEPTHH aKTUBALIMU HOCHUTEJIEH B MOJIYIPOBOJHHUKE

5. Kak aBmkeTcs 31€KTpOH B OJHOPOJHOM MarHUTHOM I10Jie?

6. Kaxkas cBs3p Mexay siBneHueM Xoua u cuinoit Jloperma?

7. Ompenenute MNOHATHE "NMOABIKHOCTH HocuUTens 3apsja’. Kak cBsf3aHa MOJBUIKHOCTB 3apsijia € 3J1€KTPOIPOBOAUMOCTEIO
BerecTna?

8. Uro Takoe MarHUTHasi BOCIPUMMUYUBOCTD BelecTBa?

9. UeMm oTiHuaroTcs Aua- U peppoMarHUTHBIC BemecTBa?

10. Kaxko#i 3HaK UMeeT MarHUTHas BOCIIPUUMUYHMBOCTS JUIsl TUAMarHeTUKOB, IapaMarHeTUKOB, (heppoMarHeTUKOB?

11. Kak cBsf3aHa MarHuTHas BOCIIPUUMUYUBOCTh C MAarHUTHOW POHUIIAEMOCTBIO?

12. Yem deppoMarHeTUKu OTIMYAIOTCS OT APYTHX BEIIECTB?

13. Yro Takoe nomen? I[Touemy peppoMarHeTHK pa30MBacTCs Ha TOMEHBI?

14. Kak mpoucxouT HaMarHuuruBaHue eppoMarHeTUKoB?

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

16. Kakue xoneOaHus Ha3bIBalOTCA 3aTyxaomumu? [loueMy TpOHCXOIUT 3aTyXaHHe CBOOOTHBIX KOJIeOaHHH B peaTbHBIX
KOHTypax?

17. Yro moHMMAIOT IO KO3 PUIIMEHTOM 3aTyXaHusl, jorapudmMuueckuM nekpementoMm? KakoBa cBs3b MEXIY HUMH?

18. Kaxkoii pa3psiz Ha3piBaeTcs anepuogudeckuM? YTo MOHUMAIOT IO KPUTHIECKUM 3HAYCHUEM CONPOTHUBIIECHUS U YEMY OHO
paBHO?

19. Haueptute cxeMy nociae 0BaTeNbHOro (MapajienbHoro) KouTypa. O0bsICHUTE MPOLECCHl, TPOTEKAIONINE B KOHTYPE IPH
MOJKITIOYEHUH K HEMY HCTOYHHUKA NIEPEMEHHOTO HAIPSKEHUS.

20. Kakum 00pa3oM OMUCHIBAETCSI CONPOTHUBICHUE KOHTYpa IIEPEMEHHOMY TOKY?

21. Kak coOCTBeHHas YaCTOTa KOHTYpa 3aBUCHUT OT ero mapamerpos? Kak qoOpOTHOCTh KOHTYpa 3aBUCHT OT €0 MapaMeTpoB?
22. HazoBuTE OCHOBHBIE JI€TAIM ONTUYECKOW 4aCTH MUKPOCKOIIA, UX HA3HAYCHHUE.

23. Kak onpenensioT JIHHEHHOE yBeTHIeHNe MUKPOCKoTa?

24. B yem orinyue abCOIIOTHOTO U OTHOCUTEIBHOTO MOKA3aTelNs PEIIOMIICHHUS?

25. ChopmynupyiiTe OCHOBHBIC 3aKOHBI OTPAKCHUS U TIPETOMIICHHSL.

26. KakoBa cBsI3b ITOKa3aTelsk MPEeTOMIICHHS CPEIbI U CKOPOCTH CBETa B HEMl?

27. Yto Ha3pIBAIOT AJTUHON KOT€PEHTHOCTU, BPEMEHEM KOT€PEHTHOCTU?

28. B yeM oTiMuMe reOMEeTPUYECKON pa3HOCTU X0/1a JIydel OT ONTUYECKOH pa3HOCTH Xoza?

29. 3ammumuTe YyCIOBHSA HHTEP(EPEHIIHOHHOTO MaKCUMyMa U MUHIMYMa.

30. Kakoe (TeMHOE WM CBETIIO€) MATHO OyZIEeT B IEHTPE HHTEPPEPEHIIMOHHOI KapTHHEI Kojel HeloTona npu HabmoneHuu B
oTpaskeHHOM cBeTe? OOBIICHUTE 3TO.

31. Yem orpanuuuBaeTcs npeeabHas TONIMHA clios nHTepdepeHnnu? [logeMy npu ogHUX cBETOGHIBTPAX BUAMMOE YUCIIO KOJIEL]
OobIIe, IpU APYTUX MEHBIIIE?
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32. Kak a51eKkTpoHHast TeopUsl OOBSICHSET SIBICHUS AUCTIEPCUN?

33. Yro Takoe HOpMaJbHAS U aHOMaJIbHAsI JUCTIEpCHs CBeTa?

34. Yro Takoe paspemaronias CiocoOHOCTb, OT Yero OHa 3aBUCHT?

35. Yem omimuaercs AM(GPAKIMOHHBINA CIIEKTP OT MPU3MATHYECKOTO ?

36. Chopmymnupyiite npunnun [toiirenca- Opexens.

37. B ueMm 3akimouaercs MeTos 30H Openens?

38. Kak n3MeHsieTcst KapTHHA Ha DKpaHe B 3aBUCMOCTH OT YHKCJIAa OTKPBITHIX TUPPAKIUK HA KPYTJIOM OTBEPCTHH?
39. BriBectu 3akoH byrepa-Jlam6epra.

40. Kak 00BACHUTH HAJTMYHE OKPACKH Y MTPO3PAYHBIX TE?

41. Kakoii cBeT Ha3bIBAIOT IIOCKOIOJIIPU30OBAHHBIM?

42. Yro Takoe onTHueckas och B kpuctayuie? Kakue miockocTH Ha3pIBAIOT TTIaBHBIMU?

43. B ueM COCTOMUT sIBIIEHHE JABOMHOIO JTydenpeaoMiIeHus?

44. Kak moxyduTs KPYrOBYIO U DJUIUIITUIECKYIO MOJISIPU3AIIIO?

45. Kakue MaTepuaibl 001a1al0T CBOMCTBOM MCKYCCTBEHHOIO IBOMHOIO JIy4eIIpeIOMIICHHS U IIPU KaKUX BO3AEHCTBUAX?

6.3. TunoBble KOHTPOJIbHbIE BOMPOCHI U 321aHUS JIsI MPOMEKYTOUHOU aTTecTANNHU

TurnoBele KOHTPOJIBHBIE 3aJJaHUS TSI TPOMEKYTOYHOM aTTecTaluu

1. Ilpenmer ¢uzuku. Pusnueckue uamepenus. Pasmeprnocts. Cuctemsl equnun. CKaasipHble M BEKTOPHbBIE BETUUHUHBL.
2.Kunemarnka matepruanbHoit Touku. CucteMsl otcuéra. CucteMsl KoopauHat. JBimkenue B mexanuke. [lepemenenue.
TpaekTopus, MyTb.

3.CxopocTb. Yckopenue. PapHonepeMeHHOE TTOCTyaTeIbHOE ABIKEHUE.

4.KpuponuHeiinoe nsmwkeHue. HopmanbHOE U TAHT€HIMAIBHOE YCKOPEHHS. YTJI0Bas CKOPOCTh, YIJIOBOE YCKOPEHHE.
5.Muaeprmansabie cucteMbl otcuéra. [Ipuammm naepuun. [lepserii 3akon Hetorona. Cuna, BBl B3aNMOACHCTBHS.
6.Bropoii 3axoH Hetorona. Macca. imnynsc. Tperuit 3akon HploToHa. 3aKOH COXpaHEHUs UMITYJIbCA.

7.OCHOBHBIE CHJIBI B KJIACCHYECKOI MEXaHHKe.

8.Pabota cunbl. MomHocTs. OHeprus. Kuneruueckas u noteHuansHas 3Hepruu. KonceppaTuBHas cucteMa.
9.IloTeHnmansHOE TOJIe. 3aKOH COXPAHEHUS U TPEBPAIEHUS YJHEPTHH.

10.I'paButanonsoe nosue 3emuu. Kocmuueckue cKkOpocTu.

11.LenTpanbHbIii yaap. Ypyroe u HEyIpyroe coyaapeHus AByxX Tell. LleHTp Macc cucTeMbl MaTepHaabHBIX TOUEK.
IocTynarensbHoe, BpaaTeabHOE U INIOCKOE JBIKEHUSL.

12.BparatensHoe IBHKEHHE a0COOTHO TBEPIOTO Tella BOKPYT HETIOABMKHOM ocu. MOMEHT UHepuund. MOMEHT UMITYJIbCa.
MowmeHT cunsbl.

13.0OcHOBHBIE ypaBHEHHsI JUHAMHUKH BpameHus. Kunernueckas sHeprus BpallieHus..

14.OcHOBEI crielMaNBHON TEOPUU OTHOCHTEJILHOCTH, TIOCTYNAThl DHHINTEHa, npeoOpazoBanus JlopeHua.

15.0cHOBHBIE OTHOLIECHHS PEIATUBUCTKON TMHAMUKH.

16.0OcHOBHBIE NIPEICTABICHUS MOJIEKYISIPHOH (DM3HKH, OCHOBHBIE TEPMOJANHAMIYIECKUE TApaMETPHI.

17.Moaenb uaeanbHOIO ra3a, OCHOBHBIE 3aKOHBI UJI€aJIbHOTO T'a3a

18.0OcnoBHoe ypaBaenne MKT nzaeansHoro rasa. Temneparypa kak Mepa cpeJHell KHHETHIEeCKOW SHEPTUH.
19.Pacnipenenenue yacTHIl 0 CKOPOCTSM U IO 3HaueHusM dHeprun (Makcseiuia, bonbumana).

20.BHyTpeHHsIs SHEepTHs, CTETIEHN CBOOOIBI.

21.Pabota u TemnoTa, 1 Ha4yano TepPMOAUHAMUKY.

22.TermnoeMKoCTb, CBA3b TEIUNIOEMKOCTH C YHCIIOM CTeneHel cBoOoab! (ypaBHeHHE Maiiepa).

23.TepMOIMHAMUYECKUE U30IPOLIECCHI.

24.PaBHOBECHBIE U HEpaBHOBECHBIE, 00paTHUMbIE H HEOOpATHMBIE MPOLECCHl. DHTPONHS KaK TEPMOANHAMHYECKU TapameTp.
25.Cratuctudeckoe TOJIKOBaHUE SHTPONUU. BTopoe Hauano TepMoJMHAMUKU. DBOTIOLUS WIH HaKOIUIeHHe SHTponuu? Tperse
Ha4yaJIo TEPMOIUHAMUKH.

26.Tennooi asuratens, knj. Luka Kapuo, reopemsr Kapho.

27.Cuitbl B3aUMOAEUCTBHS MEXKy MOJIEKyJIaMH, ypaBHeHHUe ra3a Ban-nep-Baanbca, kpurndeckas Todka.

28.)KuaxocTH, NOBEPXHOCTHOE HATSXKEHUE.

29.TBepable Temna, THITbI KPUCTAIJIOB.

30.Pa3oBble epexoabl HEPBOTO U BTOPOro poxa. [Ipumeps! (moxpobHO pa3oOparts).

31.IIpupona snekrpuyecTBa. DIEKTPHUUECKHUHA 3apsi]], 3aKOH COXPaHEHMS HIIEKTPUUECKOro 3apsa, 3akoH KyioHa.
32.551eKTpocTaTHUECKOE 10JI€, CUIIOBBIC JIMHUHU, HAIIPS)KEHHOCTD, IPUHIIMIT CYIEPIO3ULIUH.

33.IloTok BeKTOpa HaNpsHKEHHOCTH, Teopema ["aycca.

34.PaboTa cui 3J1eKTpOCTaTHYECKOTO OIS, IUPKYIIALUS BEKTOpa HANPSDKEHHOCTH, (PU3MYECKUI CMBICT TEOPEMBI O LIUPKYIIALIH.
35.I1oTennuan, pa3HOCTh OTEHIMAIOB, SKBUIIOTEHIINAIILHbIE MOBEPXHOCTH. CBA3b MEXIY HAIPSHKEHHOCTHIO M ITOTEHIIMAJIOM.
36.DnekTpudeckoe moJje 3apspPKeHHOMN MIIACTHHBI U Chephl.
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37.Dnexrpudeckas eMKocTb. KonneHcaTop. DHeprusi KOHAEHCATOpa U 3IEKTPUUECKOTrO IOJIS.

38. AM3neKTpUKH, AUIJIEKTPUIECKasi MPOHUIIAEMOCTb.

39.IToynpoBOIHUKH, TPOBOJHUKH.

40.2nextprueckuit Tok. Crja ToKa, INOTHOCTh TOKA, MEXaHU3M IPOBOIUMOCTH METAJLIOB.

41.3axoH OMa A1 OJJHOPOJHOTO YYacTKa LEMHU, COIPOTUBICHUE, 3aBUCUMOCTh COIIPOTUBIICHUS METAIJIOB OT TEMIIEPATYPbI, 3aKOH
Jxoynsa-Jlenna.

42.CroponHue cuibl, 3ak0H OMa U1 HEOJHOPOIHOTO YJacTKa IETH.

43.CoenuHeHye IPOBOJAHUKOB.

44 Tlpuposa maraeTu3Ma. MarHuTHOE 10J1€, CHIIOBBIE THHUN MarHuTHoro moiisa. Cuina JlopeHma, 3akon Ammepa.

45 .3akoH buo-Casapa-Jlamnaca, IpUHIKI CyNEPIO3ULUYI, MATHUTHOE 110JIE IPSMOJIIMHEHHOTO IPOBOJAHUKA C TOKOM.
46.Teopema 0 IUPKYJISAIUH JJI1 MATHUTHOTO TI0JIsI, €€ (PU3UUECKHI CMBICIL.

47.MuHKpO U Makpo TOKH, MarHUTHasl IPOHUIIaeMOCTh. DeppoMarHeTHkKy, apaMarHeTUKy 1 JUaMarHeTHKH.

48.3aK0H 37eKTpOMarHuTHOW MHAYKIUH (3akoH Dapajes), npasmio JleHna.

49.BoznukHoBeHHe D/IC B ABMXKYIIEMCS U HEIIOJABIXKHOM IIPOBOHHUKAX, TEHEPATOPhI IEPEMEHHOI0 TOKA.

50.CaMOUHIYKIINS, UHAYKTHBHOCTD KOHTYpa (KaTYIIKH). DHEPTHsI MATHUTHOTO ITOJIS.

51.BuxpeBoe 31eKkTpuuecKoe moe, Tok cMeleHust. CucreMa ypaBHeHUH MakcBesia B MHTErpaabHON U auddepeHyans o
hopwme.

52.I'apmoHHMYecKue KojaeOaHus, UX XapaKTePUCTHKU. Y PaBHEHUE FapPMOHNUYECKUX KoJIeOaHui. DHeprus npu KonebaHusX.
53.MexaHuueCcKHue rapMOHHUYECKUE KOJIeOaHUs (TApMOHHYECKHIE OCIUILIATOPBI (MAATHUKH)).

54.2OnexTpoMarHUTHbIE TapMOHHYECKUE KoJeOaHus (3IEKTPUUECKUN KoJIeOaTeIbHbIH KOHTYP).

55.Cnoxxenne rapMoHHYeCKUX Konebanuii. buenue.

56.3aryxaronue konebanus. JlekpeMeHT U J0OpPOTHOCTb.

57.BeinyXIcHHBIC KoJieOanus. Pe3oHaHc.

58.IIpupoaa BostHOBOTO Mporiecca. BomHbl. YpaBHeHue Oeryieii BoiHbL. BomHOBOE ypaBHEHUeE.

59.1urepdepenius BosH. CTOSTYHE BOJHBI.

60.3ByKOBBIE U 3JIEKTPOMATrHUTHBIE BOJIHBL.

61.BonHOBBIE CBOICTBA CcBeTa. SIBIEHMS, MX TTOATBEPKIAIOIINE.

62.KopnyckyisipHble CBOIHCTBA cBeTa. SIBIEHUs, UX [IOJTBEPXKIAIOLINE.

63.Monenu aroma Tomcona u Pe3epdopna, TuHEHUATHII CIIEKTP aTOMOB.

64.ITocrynatsl bopa, ciektp atoma Boioposa o bopy.

65 .KopiryckynsipHO-BOTTHOBOM JAyaIl3M CBONCTB BEIIECTBA, COOTHOIICHNE HEOTIPEIEIIEHHOCTEH.

66.BonnoBas GyHKIHMS, €e CTaTUCTHYECKUH cMbIc, obuiee ypaBHenue lllpeaunrepa, ypasuenue llIpeaunrepa st CTalMOHAPHBIX
COCTOSTHUM.

67.Hactuiia B OJHOMEPHOH MPSMOYTOJIBHON TOTEHIMAIBLHOH sIME C OECKOHEYHO BBICOKHMMHU CTEHKaMH.

68.KBanToBble uncna, npuHuun Ilaynu, pactpeseneHne 3JeKTPOHOB B aTOME MO COCTOSHHSIM.

69.Pa3mep 1 cocTaB aTOMHBIX SI€P, MACCOBOE M 3aps/I0BOE YKCIIa. DHEPTHUS CBSI3H Apa, AICpPHBIC CUIIBI.

70. PauoakTHBHOE U3JIyYEHUE U €r0 BUBL. 3aKOHOMEPHOCTH allb(a, 6eTa U raMMa pacrajos.

71. 3axoH paanoakTuBHOTO pacnana. Ilepuoa nomypacnana.

72. SlnepHble peakiyy, HEeMHbIE sAepHbIE peaklnu. TepMosaepHbIe peaKkiuu.

73. Kitaccugukanus 3eMeHTapHBIX YaCTHII, KBAPKH.

74 .Bunpl B3aMMOAEHCTBUS JIEMEHTAPHBIX YaCTHII.

Turnosle 3a1aHKA AJIS IPOMEXYTOUHON aTTeCTaIllN

1. Bo ckosbKO pa3 MIOTHOCTH BO34yXa, 3aMOJIHSIONIEr0 IOMEIEHHE 3UMOH IIPHU 3aJaHHOH TeMIepaType, 00JbliIe ero INIOTHOCTH
JIETOM IIpU IaHHOH Temneparype? JlaBieHne ra3a MOXKHO CUYMTATh TOCTOSHHBIM.

2. Ilpu nopbemMe BepTojIeTa Ha HEKOTOPYIO BEICOTY OapoMeTp, HaxoAsdIuiicsa B ero kabuHe, U3MEHUI CBOE NTOKa3aHUEe HAa HEKOTOPOE
3HaueHune. Ha kakoil BbICOTE JIETUT BEPTOJIET, €CIIM Ha B3JIETHOH IIIOIIAaAKe OapoMeTp MOKa3bIBaj U3BECTHOE 3HAYECHHUE?
TemmnepaTypy Bo3/lyxa CUMTaTh HOCTOSHHON U U3BECTHOM.

3. OnpenenuTe yIeNbHYO TEMJIOEMKOCTh IPH TOCTOSIHHOM JIaBIEHUH KHCJIOPO/a.

4. Kucnopo Maccoil M HarpeBaroT IpHU MOCTOSIHHOM JaBieHuH. HauanpHas 1 KoHeuHas TeMIepaTtypsl AaHbl. OnpenenuTrh
W3MEHEHUE BHYTPEHHEH SHepruu rasa.

5. peanpHas TemoBas MalnHa, padoTarommas 1o nukity KapHo, coBepiiaeT 3a OAuH LUK HEKOTOpYIo padoty. TemmepaTypa
HarpeBaTelisl ¥ TeMIIepaTypa X0JI0AWIbHIKA U3BECTHBI. HaliinTe KoMn4ecTBO TeIIOTH, OTIaBaeMOe MAIIMHOM 3a OJIUH LUK
XOJIOANJTIBHUKY.

6. JIBa paBHBIX OTPHLIATEIBHBIX 3apsia HAXOAATCS Ha 33/1aHHOM PAcCTOSIHUM YT OT Ipyra. Onpeenure HalpsHKeHHOCTD 1101 B
TOYKE, PAacTIOJI0KEHHON Ha HEKOTOPOM PACCTOSHUHU OT 3aps/0B.

7. C KaKo# CKOPOCTBIO JIOJDKEH JIBUTATHCS 3JIEKTPOH, YTOOBI €r0 HMITYJIEC OBUT paBeH UMITYJIbCY (DOTOHA C 3aJaHHOMN JUTHHOM
BOJIHBI?

8. JInnHa BONHBI CBETa, COOTBETCTBYIOIIAS KpacHO! rpanuiie potodddexTa, st HEKOTOPOTO MeTallia, paBHA HEKOTOPOH JUTMHE
BosiHbI. Haiitn pa60Ty BBIXOZ@A 3JICKTPOHOB U3 METaJllIa U MAKCUMAJIbHYIO CKOPOCTB 3JIEKTPOHOB, BBIPBIBAEMBIX U3 3TOI'0 METAJlIa
CBETOM C 3aJJaHHOH JJIMHON BOJIHBI.
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9. Kakoii uzoron obpasyercst u3 Topus nocie 4eTsipex ainbda-pacnanos u 1Byx Oera-pacnamioB?
10. DHeprust cBsI3M sipa, COCTOSIIETO U3 TPEX MPOTOHOB M YETHIPEX HEUTPOHOB, M3BeCTHA. ONpeaenTh Maccy HEUTPAIbHOTO
aToMma, 00J1aJIafoIIero TUM SIPOM.

6.4. Kputepuu oneHuBaHus

Ha 3adeTe CTyIEHT MOIy4aeT OLCHKY:

«3a4TEHO» — PAa3BEPHYTHII OTBET C MPUMEPaMH U MOSCHEHHSMH Ha BCE TEOPETUIECKHE BOIPOCH! OHMIeTa, HOMHOCTHIO PEIIeHBI U
pacmucansl IO ISHCTBUSAM BCe 33J1a4l, YKa3aHHbBIC B OUIieTe; pa3BepHYTHIN OTBET C MPUMEPAMH U TTOSICHCHUSIMU Ha BCE
TEOPETUYECKUE BOMPOCHI OMIIETa, TIOJIHOCTHIO PEIlicHa U paclicana 1o AeHCTBUAM XOTs Obl 0JTHA 33/a4a U3 OuiieTa, MO0 MoJHoe
pelieHue IByX 3aja4 U3 OuiieTa M HEMOIHBINA OTBET HA TEOPETHIECKHE BOIPOCHI; YSTKUI JIOTUYHBIA OTBET Ha TEOPETUUCSCKUE
BOIIPOCHI B OuiIeTe 1 JII0ObIe IOTHYHBIE MTOSICHEHHS 10 3a/1a4aM, JIMOO ITOJHbIH OTBET Ha OAWH TEOPETHIECKHI BOIPOC U PEIIeHUE
onHOH 3a1auun (yactuuHoe (He MeHee 50% peleHus 3a/1a4n) UK HOJTHOE B 3aBUCUMOCTH OT CJIOKHOCTH 33f1a4yH), TUOO MOYTH
nonHoe (He MeHee 80% perIeHns Ui KaXXIo1 3aJaul) pereHne ooenx 3a1ady;

«HE 3a4TEHOY - BBITIONHEHUE MeHee 50% 3a1aHunil, yka3aHHBIX B OWJIETe, 32 HCKIIOYCHUEM CIIydaeB MOYTH MoJHOTO (He MeHee 80%
peIICHHUS ISl KaXKI0H 3a]aui) pelieHns: 00enx 3aay.

Ha sKk3ameHe CTyIeHT IMOyqaeT OLEeHKY:

«OTIMYIHO» — PA3BEPHYTHIN OTBET C MPUMEPAMHU U MOSCHEHUAMH Ha BCE TEOPETUUESCKUE BOMIPOCHI OMIIETa, MOTHOCTHIO PELICHBI 1
pacimcaHbl IO ISHCTBHSM BCe 3aJa4H, YKa3aHHbBIE B Ouiere;

«XOPOIII0» — Pa3BEPHYTHIN OTBET C MPUMEPAMU M TOSICHEHUSIMU Ha BCE TEOPETHUECKUE BOMIPOCHI OMIIETa, MOJHOCTHIO pellleHa U
pacnmcana 1o JeHCTBUSM XOTs ObI OHA 3a1a4a U3 OmiieTa, MO0 MOJIHOE pelIeH e ABYX 3a1a4 n3 OuiieTa 1 HeMOIHBIH OTBET Ha
TEOPETHIECKUE BOPOCHI;

«YIOBJIETBOPUTEIBHO) - YETKUIT JIOTUUHBIH OTBET Ha TEOPETUUECKUE BOTIPOCHI B OWIIETE U JIIOOBIE JIOTHYHbIE TIOSICHEHHUS 110
3a7a4aM, 1100 MOJTHBINA OTBET HA OJIUH TEOPETUUECKUI BOTIPOC U pelieHHe OHOMU 3a1a4u (yactuuHoe (He MeHee 50% pernieHust
3a/1a4) WM MOJTHOE B 3aBUCHMOCTH OT CIIO’KHOCTH 3aJIa4H), TNOO MOYTH moHoe (He MeHee 80% pemeHus Al KXo 3a1aun)
peuieHne o0eux 3aaay;

«HEYIOBIIETBOPHUTEIHLHOY - BBIIOJIHEHHE MeHee 50% 3a1aHnii, yka3aHHBIX B OWIleTe, 32 ICKIIOYSHHUEM CIIy4aeB MOYTH MTOJTHOTO (He
MeHee 80% peleHus Ul KaXk101 3a/1auy) peleHus o0eux 3aiad.

7. YYHEBHO-METOANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIMHBLI (MO JIST)

7.1. Pexomenayemasi 1uTepaTypa

7.1.1. OcHoBHas aUTEpaTypa

ABTODBI, COCTAaBHTEIH 3arnaBue UznatenscTBO, Tox| Pecype
JI1.1 |Xaiixwun C. D., dusryeckre 0OCHOBBI MEXaHHUKH: yueOHOE ocoOue Mocksa : Hayka, 9BC
I'puroposa B. A. (https://biblioclub.ru/index.php?page=book&id=450023) 1971
JI1.2 |CuByxuH /1. B. OO6muii kypc ¢pu3uku: yaedbHoe nocodue Ui By30B: B 5 Tomax ToMm |Mocksa : OBC
3: DIEKTPUYECTBO Uznarenbckas
(https://znanium.com/catalog/document?id=303207) ¢bupma "duzuxo-
MaTeMaTHyecKas

nureparypa" (OU
3MATIINT), 2015

JI1.3 |Kossipes A. B. TepmoauHamMuKa U MOJIEKYJIsIpHas pU3UKa: yueOHoe mocoOue Tomck : Tomckuit 9BC
(https://biblioclub.ru/index.php?page=book&id=208984) rOCYIapCTBEHHBIH
YHUBEPCUTET
CHCTEM
YIIPABIICHHS 1
PaarOdICKTPOHHK
u, 2012

JI1.4 |Ky3neuos C.H. MonexynspHas ¢pusuka. TepmoauHamMuka: yueOHoe ocobue ToMck : OBC
(https://znanium.com/catalog/document?id=158014) HanmonanbHbIi
HCCIIEI0BATEIbCK
uit Tomckuit
MTOJIUTEXHUYECKU 1
yHusepcurert, 2007
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ABTOPBI, COCTaBUTEIIH 3armaBue W3narensctBo, Tog| Pecype
JI1.5 (Ky3nenos C.1. ODu3nuecKre OCHOBBI MEXaHUKU: yueOHOe mocobue Tomck : OBC
(https://znanium.com/catalog/document?id=165178) HannoHanbHbI#H
HCCIIeIOBATEIIbCK
nil Tomckuit
HOJINTEXHUYECKH i
yHusepcurert, 2007
JI1.6 |CuByxun /1. B. OO0muil kypc ¢pusuxu: yuebHoe nocodue s By30B: B 5 Tomax ToM |Mocksa : OBC
1: MexaHHuKa W3zpatenbckas
(https://znanium.com/catalog/document?id=303205) ¢bupma "Duznko-
MaTreMaTidecKas
nmutepatypa" (OU
3MATIJINT), 2014
JI1.7 |CuByxun J1. B. O6mmit kype Gpu3ukh: yaeOHOE mocodue Mockaa : 9bC
(https://biblioclub.ru/index.php?page=book&id=82991) ®duzmariut, 2002
JI1.8 [Casenses U. B. KBanroBas ontuka. AToMHas ¢pusnka. Ou3nka TBEpAOro Tena. Cankr- [lerepbypr | OBC
®duzrka aTOMHOTO SI/Ipa U AJIEMEHTAPHBIX YaCTHUI] : Jlans, 2022
(https://e.lanbook.com/book/210611)
JI1.9 |®enopyk B.A., Trokun |KoneOanus u BonHbl. OnTuka: yueOHOe mocodue Owmck : Cubupckuii| 3SBC
A.B. (https://znanium.com/catalog/document?id=435709) rOCYIapCTBEHHBIH
aBTOMOOMITBHO-
JIOPO>KHBII
yHuBepcureT, 2023
JI1.10 |CaBennes U. B. Kypc dmuxu. B 3 Tomax. Tom 2. DnekrpudaectBo. Konebanus u Cankr- [lerepoypr | OBC
BOJIHBL. BonHoBas ontuka: yuebHOE ocoOue Ajs By30B : Jlans, 2026
(https://e.lanbook.com/book/507521)
7.1.2. JlonoaHuTeIbHAS TUTEPATYPa
ABTOpBI, COCTaBUTEIH 3armasue W3paremsetBo, Ton| Pecype
JI2.1 |Crpenkos C. I1. MexaHuka: yaeOHOe mmocobue Mocksa : Hayxka, 9BC
(https://biblioclub.ru/index.php?page=book&id=494770) 1975
JI2.2 |Kanamnukos C. T OnexTpuuecTBo: yueOHOe nocobue Mocksa : OBC
(https://biblioclub.ru/index.php?page=book&id=83226) ®duzmariur, 2004
JI2.3 |Kanamuuxos H. I1., [MpakTHKyM 1O penIeHuIo 3a/1a4 10 00ImeMy Kypcy GpHU3HKH. Cankr- IlerepOypr | 3bC
Koxxesnukos H. M., Kosebanus u Bonubl. Ontrka : JIanp, 2022
Kotsipmo T. B., (https://e.lanbook.com/book/211400)
Coupun I'. T
J12.4 |Ky3nenos C. W. Mexanunka. Momnekynspras gusuka. TepmoanHaMuKa Cankr- IlerepOypr | 3bC
(https://e.lanbook.com/book/211460) : JIanb, 2022
JI2.5 |AkcenoBa E. H. Oomas ¢usuka. Koxebanus v BOIHEI (TJIAaBBI Kypca) Cankr- IlerepOypr | 3bC
(https://e.lanbook.com/book/212678) : JIanb, 2022
JI2.6 |Akcenosa E. H. Oomas ¢usuka. MexaHnka (IIaBbl Kypca) Cankr- [letepOypr | OBC
(https://e.lanbook.com/book/212681) : Jlans, 2022
JI2.7 |Akcenosa E. H. Oomas ¢usuka. OnTuka (T7IaBbl Kypca) Cankr- [lerepOypr | OBC
(https://e.lanbook.com/book/212684) : Jlans, 2022
JI2.8 |AkcenoBa E. H. Oomas ¢usuka. TepmoauHamuka u MonekyisipHas ¢pusuka (raaBsl |Cankr- Ilerepbypr [ OBC

Kypca)
(https://e.lanbook.com/book/212687)

: JIanp, 2022
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ABTOpBI, COCTABUTEIH 3arnaBue W3zpatensctBo, ron| Pecypc
JI2.9 |Axcenona E. H. OO6uias ¢pu3uka. DIEKTPUUECTBO U MarHeTU3M (TJIaBbl Kypca) Camnkr- [TerepOypr | OBC
(https://e.lanbook.com/book/212690) : JTanb, 2022
J12.10 |Kanamuukos H. I1., ITpaxTukyM 10 peleHuto 3a1ad obuero kypeca ¢pusuku. Mexanuka |Caskr- IlerepOypr [ OBC
Kotsipiio T. B., Kyctos |(https://e.lanbook.com/book/212900) : JTanb, 2022
C.JL,Coupun I'. T'.
J12.11 |Kum [. Y., Maxpo U. |®usuxa. Mexanuka. Kypc Jekuuil ¢ npuMepamu peleHus 3aaad Canxrt- Iletepbypr | OBC
I'., Jleur 1. 1. (https://e.lanbook.com/book/223532) : Jlans, 2022
7.1.3. MeTroanueckue pa3paboTku
ABTOpBI, COCTABUTEIH 3arnaBue W3zpatenscTBo, ron| Pecypc
JI3.1 |Matsees A. H. MexaHuKa U TEOpUsI OTHOCUTEJILHOCTH: yuyeOHOe OcoOue I Canxr-ITetepOypr
BY30B [u np.]: Jlans, 2009
JI3.2 |BeccoHoB A. A. MexaHuKa: KOHCIIEKT JIEKIMH YensaOUHCK : 9bC
(https:/Nibrary.csu.ru/rbooks2/view?2? W3naTenpcTBO
code=local/007753/bessonovaa) YenssOUHCKOTO
rOCY/IapCTBEHHOT O
YHUBEPCUTETA,
2013
JI3.3 |BecconoB A. A. JlaGopaTopHbIii MPAKTUKYM I10 MOJICKYIISIPHOH (pu3HKe YemstOuHCK : 3BC
(https://ibrary.csu.ru/rbooks2/view2? W3nareabpcTBo
code=local/007707/bessonovaa) YensOUHCKOTO
rOCYapCTBEHHOT O
YHUBEPCHTETA,
2015
JI3.4 |Tpodumos B. T OU3NpaKTHKYM: ONTHKA: ydeOHOe mocodue YenstOunck : [0.
u.], 1991
JI3.5 |Martsees A. H. ONeKTpUUYECTBO U MarHETU3M: yueOHOe mocoOue Ajst By30B Mockaa : Briciias
mkoia, 1983
JI3.6 |MarseeB A. H. MonekynsipHas ¢pu3uka: yaueOHOe nocodue Ui CTYICHTOB By30B Mocksa : OHUKC ,
2006
JI3.7 |I'puropses 10. M., ®usnka aTOMa U aTOMHBIX SIBIICHUN: ydeOHOe mocobue Mockaa : 3BC
Korukuu U. C. (https://biblioclub.ru/index.php?page=book&id=457657) ®usmariut, 2015
JI3.8 |Jlarncoepr I'. C. Onruka: yueGHOe mocodue Mockaa : 9BC
(https://biblioclub.ru/index.php?page=book&id=485257) @usmatiut, 2017
JI3.9 |Capuna M. I1., BonHOBast 1 KBaHTOBas ONTHKA: yueOHOE rocoOue HoBocubupck : 3BC
Xomssko B. H. (https://biblioclub.ru/index.php?page=book&id=576508) HoBocubupckwuii
rOCyJapCTBEHHBIN
TEXHUYECKUI
yHusepcurert, 2019
JI3.10 [IIupanumswmin 111. A., |[3nexTpryecTBO U MarHeTH3M Cankrt- [letepoypr | OBC
lanaruna E. B., (https://e.lanbook.com/book/209804) : JTaub, 2022
Kansesa H. A.,
ITonkora E. A.
JI3.11 [MuponoBa I'. A., MonexkynspHas pu3uka U TepMOAMHAMUKA B Bonpocax u 3agayax |Cankr- IlerepOypr | OBC
Bpauar H. H., (https://e.lanbook.com/book/210875) : Jlans, 2022
Caneuxuii A. M.
7.2. IlepeyeHb pecypcoB HH(OPMALIMOHHO-TeJIeKOMMYHHKaMOHHOH ceTn "UHTepHeT"
D1 |Jlans [DaexTpoHHbIHA pecypc] : anekTpoHHO-0ubmoTeynas cucrema (OBC) / m3narenscrso Jlaus http://e.lanbook.com/
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32 |FOpaiit [DexTpoHHbI pecype] : anekTporHo-0ubroteuHas cucreMa (3BC) / u3narenscrso IOpaiit. https://biblio-
online.ru

33 |YHuBepcuterckas OubianoTeka oHnaiiH [DIeKTpoHHBLH pecypc] : aneKTpoHHO-0ubauoreuHas cuctema (3b6C) / OO0
Hupexrmenua [abmummunr. http://biblioclub.ru/

D4 |Znanium.com [DnekTpoHHBIH pecypc] : anekTpoHHO-0nbmoTeunas cucrema (9BC) / HayuHo-u3maTensCKuii eHTp
NHOPA-M. http://znanium.com

D5 | YuebHo-mMeroandeckuii caiit «IIpenonasaresnsm u cryaentam» http://teachmen.csu.ru

D6 |Hayunsle n Hay4aHO-TIOMy IsipHBIE JTekitnn http://elementy.ru

D7 |Hayunas snektponHas 6ubanoreka Poccuiickoit Akagemun Hayk http://www.elibrary.ru

7.3 Ilepeuenb MHGPOPMALIMOHHBIX TEXHOJIOTHIA

7.3.1 IIporpammHoe o0ecnieueHue

Adobe Reader

WinDjView

LibreOffice

Adobe Connect Acrobat

LMS Moodle

7.3.2 IIpodeccnonaibHbie 62361 JTAHHBIX U HHGOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. DnexkTpoHHbIH KaTanor HayyHoi OudnuoTeku Yenl'Y [DnekTponHbIN pecypce] : 6a3a nanHbix / Yenso. roc. yH-T. — UensOuHCK,
1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHais
American Physical Society : caiit. — URL: http://journals.aps.org/about — 513. anri. — Pexum 10CTyma: TOJIbKO U3 CETH
yHHUBepcHTETA. — TEKCT : DJIEKTPOHHBIH.

3. Web of Science : mynbTuanCIMIITHHAPHAS pedepaTuBHAs 6a3a AaHHBIX / KoMmaHus Thomson Reuters. — Pexxum goctyma: ast
3apeructpup. nmonp3opareneit YenlY. — TeKCT : 271eKTpOHHBIH.

4., Scopus : pedeparuBHas 6a3a mannbix / Elsevier BV. — URL.: http://www.scopus.com/ — SI3. aurit. — Pexxum mocTyma: uist
3apeructpup. noas3opareneil Uenl'Y. — TekcT : 37eKTpOHHBIN.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — fI3. auri. — Peskxum goctyma: s 3aperucTpup. nons3opateneit Yenl'Y.
— Tekcr : 2IeKTPOHHBIN.

6. KOHCIIEKTBI JICKIHIi ¢ IEMOHCTPALMSIME ¥ BUPTYaIbHBIME JIAO0OPATOPHBIME 3KCIIEpHMEHTaMHu Ha caiite http://teachmen.ru

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHbBI (MOYJIST)

Jlns peanuzanuyl JUCHMIUIMHBI UCTIONB3YIOTCS YUeOHbIE ayJUTOPHUHU JUIS IPOBEACHUS 3aHATUI JIEKIIMOHHOTO TUIIA, IPAKTHIECKUX
3aHATHUH, TPYNIOBBIX ¥ HHIUBHIYAJIBHBIX KOHCYJIbTANH, TEKYILETO KOHTPOJIS M IPOMEKYTOYHOMN aTTECTAIHH, & TAKKe MTOMEIEHUS
VISl CAMOCTOSITEIBHOM pa0oThl. Y4eOHbIE ayTUTOPUN YKOMIUIEKTOBAHbI CIIEIMAIU3UPOBAHHONW MEOEIbIO M TEXHUYECKHUMHU
CpencTBaMU 00Y4eHHUS - MYJIbTUMEIUHHBIM 000pyI0BaHHEM (3KpaH, HOYTOYK, IPOEKTOP, KOJOHKN).

Jlnst mpoBeaieHNs 3aHATHH JIEKIIMOHHOTO TUIA NPEJIaraloTcst Habopbl JEMOHCTPALOHHOIO 000PYA0BaHUS U yueOHO- HATJIAHBIX
nocoouit (MynpTUMeIUiHbIe Ipe3eHTanuy). JlabopaTopHble 3aHATHS IPOBOIATCS B yIEOHBIX Ja00PaTOPHSIX AIEKTPHYECTBA U
OITHKH, OCHAIIICHHBIX HEOOXOIMMBIM 000PYAOBaHHEM, NIEPEUCHb KOTOPOTO MPUBEJIEH B MACIOpTax JIA00paTOPHH.

Hcnonp3yeTcs 3NeKTPOHHBIA YUTANIBHBIHN 321 HayuyHOH Oubnrotekn Yenl'Y (aynutopus 206) asst caMOCTOSATENBHOM paboTh
CTYJIIeHTa, OCHAIIIEHHBII IIepCOHATBHBIMU KOMITBIOTEpaMH, MYJIbTUMEIUIHOM anmaparypoil. B aynuropun obecrnedeH qoCTy K
Pa3IM4HOM CIIPaBOYHOI JTUTEPATYypE, SHIUKIONEUSIM, ONOIHOrpadMuecKHM U IMOJTHOTEKCTOBBIM 0a3aM JTaHHBIX,
MH()OPMAIIMOHHBIM pecypcaM «MHTepHeT».

9. METOAUYECKHUE YKA3AHUWSA JJI OBYYAIOIIAXCSA 11O OCBOEHUTIO JUCHUIIJIMHBI (MOY JIS)

OcBoeHue cofepxanHus yueOHoH nucuunauHbl « Du3nKa» oCcylEeCTBILIETCS Ha JEKIUIX, IPAKTUYECKUX 3aHATUAX U B IIpoliecce
CaMOCTOATEIbHON yueOHOH AesSTeIbHOCTH CTYICHTOB.

HCKHI/IOHHBIC 3aHATHS 00€CIICUNBAIOT TCOPETHYCCKOC U3YYCHUEC TUCHUIIIINHBI. OCHOBHBIMH METOJaMH O6y‘{CHI/IH SABJIAKOTCA
HUH(POPMAIMOHHO-00BACHATEIBHEIH 1 TPoOIeMHBIH. Ha JTeknnsax n3naraercss OCHOBHOE COJEPKAHHUE TEM IIPOrPaMMEL, TPOBOAUTCS
aHaJIN3 OCHOBHBIX MOHATHH U pacCMaTpUBAIOTCS IPUMEPBI.

JIeKIMOHHBII MaTepHal SBIACTCS BaXKHBIM, HO HE €AMHCTBEHHBIM I YCBOCHHS yueOHON quciuImHEL Ero o0s3aTensHo
HCO6XO)II/IMO JOIIOJIHUTH MaTCpruajioM OCHOBHOH U HOHOHHHTGHLHOﬁ JIMTCPATYPHI 110 TEME.
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Oco0oe BHUMaHHE B TEYEHUE CEMECTpPA CJIeAYeT OOpaTUTh Ha BBINOJIHEHHE paboT J1a00paTOpHOro MPaKTUKyMa: HEIOIYCTUMBI
MPOIIYCKH 1ab0paTOpHBIX paboT 0e3 yBaKUTEILHON IPUYUHBI.

[Ipy BO3HUKHOBEHUH BOIPOCOB 110 TeMaM, BhIHOCUMBIM Ha CPC, cneryer oOpaTUThCs 32 KOHCYJIbTallMel K MpernojaBaTento,
BeylLIEeMY JICKIIMOHHBIE 3aHATH. [Ipy BOSHUKHOBEHUH 3aTPYAHCHUI B IOHUMaHUH MaTeMaTHYECKOTO armapaTta GU3HKU CIeayeT
00paTUThCS K COOTBETCTBYIOIIMM Y4EOHUKAM I10 KypCy BhICHIEH MaTeMaTHKH.

BaxHpIM MOMEHTOM TP U3YUEHHUH JTFO00H AUCIUITIIMHEL SBJISIETCS. OpraHU3alus cCaMoCTOsATeNbHOM paboThl. [Tpu ocBoeHun
Marepuaia He CleyeT CTPEMHUTHCS K MEXaHHUECKOMY 3allOMHHAHUIO IPUBEICHHBIX ONIpeAeNeHuH, GOPMYIHPOBOK U MOJIOKEHHUH,
ecyiu TpeboBaHus K BaM npsiMo He yKka3bIBalOT Ha 3T0. BrionHe 3eKTHBHOM MOXKET 0Ka3aThCs MOMbBITKA NOHATH CYTh SIBJICHMUS,
BBIPa0OTaTh CBOE OTHOLIEHHE K HEMY, OIHPAsCh HAa MaTepHall, COJEPIKaIMICS B pEKOMEHAOBaHHOH JIuTeparype. Taroke
PEKOMEHIyeTCs PaBHOMEPHO PacIpeenaTh Harpy3Ky CaMOCTOSITENIbHOIO 00YUeHUs B TEUEHUE CEMECTPA.

B ciiygyae npuMeHeHHs IpyH 00YYeHNUH JUCIHUIUINHEI QIEKTPOHHOTO 00YYeHHs, AUCTAHINOHHBIX 00pa30BaTENbHBIX TEXHOIOTHI
oOrieHre 00y4aroIuXcsl U NPenojaBaTelis OCyIECTBISIETCS B PEKUME PEealbHOTO BpeMeHH (OHJIaiH-TIeKIiK (BeOUHAPHI), YaThl,
BH/IC0-KOH(EPEHIINH 1 JIP.) WU OTIOKEHHOTO BpeMEHH (CHUcTeMa qucTanimornoro ooyuenns Moodle, MS Office365, ¢popymsr,
3JIEKTPOHHAS 110YTa U JP.).

IIpu 0Oy4yeHun U1l ¢ OTpaHMYSHHBIMUA BO3MOXKHOCTSIMU 3/I0POBBSI JJIEKTPOHHOE 00YUeHHUE, TUCTaHIMOHHbBIE 00pa30BaTe/IbHbIC
TEXHOJIOTHH TIPEyCMaTPUBAIOT BOZMOXKHOCTb ITpHeMa-Tiepeaayy HHPOPMALUK B JOCTYIHBIX ISl HUX (POpMax.

Peanuzaius TUCHUIUIMHBI C IPUMEHEHUEM DJICKTPOHHOTO 00yUYeHHUs, TUCTAHIIMOHHBIX 00pa30BaTeNIbHBIX TeXHOJIOTHH (Hanee — 30,
JOT) ocymectBnsercss Ha OCHOBaHUHU «I10JIOXKEHNSI O pealn3allii OCHOBHBIX U JIOMOJTHUTENBHBIX 00pa30BaTe/IbHBIX IPOIPAMM C
NPUMEHEHHEM 3JIEKTPOHHOTO 00yYeHHs M AUCTaHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHH B (heiepalbHOM TOCyIapCTBEHHOM
010/PKETHOM 00pa30BaTEILHOM YUPEKICHUH BBICIIET0 00pa3oBaHus «HeassOMHCKHM TOCyJapCTBEHHBIN YHUBEPCUTET,
«[TonoxxeHns o mopsiIKe 3a4era 00yJAIOIMMHUCS 0 OCHOBHBIM PO(eCCHOHATEHBIM 00pa30BaTeIbHBIM IPOTrpaMMaM BEICIIIETO
obpazopanus B DT BOY BO «Henl V» pe3yabTaToB OCBOSHUS B OPraHU3aLUX, OCYLIECTBIIONIMX 00pa30BaTeNbHYIO
JeATeNTbHOCTD, YIeOHBIX PEIMETOB, KypCOB, TUCHHUIUIAH (MOIyJIeH), IPaKTHK, JOTOJHUTEIBHBIX 00pa30BaTelbHBIX IPOTPaMM»
MOCPEICTBOM JIEKTPOHHOH HHpOpMamoHHO-00pa3oBarensHol cpenbl PTBOY BO «Uenl Vy». B HCKIIOYHTENBHBIX CIydasx
(opc-Makop H T.I1.) IPU pealiu3aliiyi 00pa3oBaTeIbHON AeaTenbHOCTH ¢ puMeHeHreM D0, JIOT MOryT NpUMeHATh KOMIIOHEHTBI,
He BXOJUAIIYE B IePeUeHb 3IEKTPOHHONH HH(POPMALMOHHO- 00pa30BaTENbHON Cpebl.

10. CHEIMAJIBHBIE YCJIOBHUS OCBOEHUSA JUCHUIIIMHBI OBYYAIOIIIUMUCA C UHBAJIMJHOCTBIO 1
OI'PAHUYEHHBIMHU BO3MOKHOCTAMU 31OPOBbSI

OcBoeHHe QMCHMILUIMHBI HHBAIMIAMY U JMLIAMU C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 30POBbS OCYLIECTBILIETCS ¢ UCIIOIb30BAHUEM
CIEIUANBHBIX TEXHHMYECKUX CPEICTB U HMH(OPMALMOHHBIX TEXHOJOTHUH, NMpeaocTaBiIsieMblX PecypcHBIM y4uyeOHO-METOANYECKHM
IEHTPOM IO OOYYCHHIO WHBAIUIOB ¥ JIHI[ C OTPaHWYCHHBIMH BO3MOXKHOCTSIMH 310poBbs Uenl'V mo 3ampocy oOywaromerocs
(MOOUIBbHBIE CIIEIMAIBHBIE TEXHUYECKHE CPEICTBa JUIS JIMI[ C HApYIICHUSMM 3pEHHMS M C HapyLIeHHEM CJIyXa, acCUCTHUBHBIC
HH(POPMAITIOHHbBIE TEXHOJIOTHH).

IIpn HeoOxomumocTH AN OOYYAIOIIMXCS € HAPYIICHUSIMU 3pEHHsS Ha pabouux MecTax IJIs MPOBEICHUsS MPAKTUYECKUX HIH
7Ta00paTOPHBIX 3aHATHI yCTaHAaBIMBAeTCS CIEIMAIBHOE MPOrpaMMHOE obecredeHne (IporpaMMa pedeBOil HaBHTAIlNH, PEUeBHIC
CHHTE3aTOPbI, 3KPAHHbIE JIYIIBI).

B yueOHbIe ayquTopun oOecTieunBaeTCs OECTIPeIITCTBEHHBII JOCTYH s 00yJaloIUXCs ¢ MHBAIHIHOCTBIO M C OTPAaHHICHHBIMH
BO3MOKHOCTSIMU 370pOBbsL. B kaxknoii ayauTopus, rae o0y4yaroTcsi HHBAIUABI U JULA ¢ OTPAaHUYESHHBIMU BO3MOXKHOCTSIMH 3JI0POBbS,
IpelycMaTPUBAETCS COOTBETCTBYIOLIEE KOIUYECTBO MECT UL 0OyJaOIIUXCsl ¢ YU€TOM HapyIIEHUH UX 340POBbSL.

JUi1 OCBOEHHMS NUCLMIUIMHBI MHBAIMJaM W JIMLAM C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMU 3[0POBbsS HPEAOCTABISAETCS JOCTYN K
TeYaTHBIM MCTOYHHKAM, HMEIOIINMCS B HaydHOH 6nbmmuorexe Yenl'V, ¢ MOMOIIBbIO CHEUANBHBIX TEXHUUECKUX CPEJCTB; JOCTYII C
MOMOIIBIO CHELUATBbHBIX TEXHUUECKUX M IPOTPAMMHBIX CPEACTB K OIJIEKTPOHHBIM HCTOYHUKAM, HPEICTABIECHHBIM B (opme
3NIEKTPOHHOTO TOKyMEHTa B (hoHJe HaydHOH Onbmorekn Yenl' Y nim >31ekTpOHHO-OMOTHOTEYHBIX CHCTEMAX.
Y4ebHOo-MeToAnYEeCKHe MaTepUalIbl I 00YJaroMMXCsa U3 YHUCJAa HHBAJIMIOB U JIUIl C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 340POBbS
HPEOoCTaBIAIOTCS B (JOpMax, alanTHPOBAHHBIX K OTPAHHIEHHAM UX 37I0POBbS U 0COOCHHOCTSM BOCTIPHATHS HH(POPMAITHH.

J171s1 ©”HBANUI0B U JIUII C OTPAHUYEHHBIMH BO3MOXHOCTSIMU 3[J0POBbS OCBOCHUE JUCLUIIIIMHBI MOXKET OBITH YaCTHYHO MIIU IIOJIHOCTBIO
OCYHIECTBIIEHO C UCNOJIb30BAHUEM AUCTAHLIUOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTUI.

IIpn mpoBegeHUM NPOMENKYTOUHOH AaTTECTAlMKM IO IUCLMIUIMHE OOYYaroUIMMCS C WHBAJIMIHOCTBIO M C OTrPAHHMYECHHBIMH
BO3MOKHOCTSIMH 370pOBbsi 00€CIEUMBACTCS 10 UX 3asABICHUIO IPEJOCTAaBICHHE B JOCTYIHOH (OpMe B 3aBUCHMOCTH OT HX
MHIVBUAYAJIBHBIX OCOOCHHOCTEH MHCTPYKIMH O TOPSAKE MPOBEICHHS NPOMEXKYTOUHOH aTTecTalud, OLEHOYHBIX CPEACTB H
BO3MOKHOCTU OTBETOB Ha 3aJaHus (IHMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEpE, MUCbMEHHO wipudToM bpaiinsd, c
HCTIOJIb30BAHUEM YCIIYT ACCUCTEHTA, YCTHO).

IIpu npoBeneHUH NpOLEAYpPbl OLIEHUBAHUS PE3YIbTATOB 00y4EHHs HHBAIUIOB U JHI C OTPAHUYEHHBIMH BO3MOXKHOCTSAMH 310POBBSI
IpeaycMaTpUBAETCs UCIOIb30BaHue IpenocTaBieHHbIX Yenl'y uin coOCTBEHHBIX TEXHUYECKHX CPEACTB, HEOOXOJUMBIX UM B CBA3U
C UX MHIUBHIYAJIbHBIMU 0COOeHHOCTSIMU. [Ipy HEOOXOAUMOCTH HHBAIMAAM H JIUIAM C OTPAHMYECHHBIMU BO3SMOXHOCTSIMU 340POBBSI
IpPeNOCTABIAETCS JOIOIHUTENBLHOE BpeMs UL IIOATOTOBKHM OTBETA HA 3a/laHKs, IIPoLeypa OLEHUBAHUS PE3YIbTATOB O0YyYEHUsI 110
JUCLIUIUIMHE MOXKET MPOBOJUTHCS B HECKOJIBKO 3TAIOB.

© ®I'BOY BO «Henl'V»
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