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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: b1.0.1.03

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

3. KOMIIETEHIIIY OBYYAIOIIETOCsl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCIIATLTAHBI
(MOJLYJIST)

OIIK-4: Cnoco0eH MJIaHUPOBATH PadOTHI XHMHYECKOH HATIPABJIEHHOCTH, 00PadaTHIBATh H HHTEPINPETHPOBATH MOJIyYeHHbIE
Pe3yJbTaThI C HCMIOJIB30BAHNEM T€OPETHYECKHUX 3HAHUN U MPAKTHYECKUX HABBIKOB PeLIEHUs] MATEeMATHYECKUX U
usuyeckux 3axau

3HaTh:

Jns noctmwkenus unaukaropa OITK-4.1: ocoGeHHOCTH OpraHU3aIMK €CTECTBEHHOHAYYHBIX UCCIEJOBaHUI; METOIbI U CIIOCOOBI
TIOJTy9eHHUS ¥ OCBOCHHUSI MaTepuana 1o $pu3nKe; 0 PU3MIECKHX MpoIieccax, IPONCXOISIMNX B OKPYXKAIOIIEM MUpPE H, B YACTHOCTH, O
(HU3HMUECKUX MPOLECCaX, COMPOBOXKIAIOIIUX MPOPECCHOHANBHYIO AESATENBHOCTh; OCHOBHBIE NTpaBHiIa 0(QOpMIEHNS MATEPHANIOB U
Pe3yNIbTaTOB Ja0OPATOPHBIX UCCIIEA0BAHMM; IpaBmiIa 0OpMIICHHS TaOIUI], CXeM, PUCYHKOB U YepPTEXKel B HaAyYHBIX OTUETaX;
TIpaBUIIA U CTIOCOOBI BBIYHCIICHUS OTPEITHOCTEH MOTyIeHHBIX JaHHBIX

YMeTh:

Jns noctmwkenus unaukaropa OIIK-4.2: s dexTrBHO Opranu3oBath paboTy M0 U3YUEHUIO ONPEAEIEeHUN U 3aKOHOB €CTECTBEHHBIX
HayK; TT0JIb30BaThCS TEOPETHIECKUMH 3HAHUS U MPAKTHIECKIMH HaBBIKaMH, TIOJYICHHBIMHI B paMKax N3ydeHUs Kypca oomieit
(hU3UKH; IPOTHO3UPOBATH MOCIEACTBUS (PU3UUECKUX MPOLECCOB IPOUCXOAAIINX B IPOGECCHOHANBHON NeATeIbHOCTH;
aHAIIM3UPOBATH ITOTyYCHHBIE SKCIICPHIMEHTANBHbIE JaHHEIE; ITPAMOTHO, TIOC/IEIOBATENIHHO M IOTHYHO O(OPMHUTH PE3yIbTaThl PaOOTHI

Baaners:

s noctmxenus naaukaropa OITK-4.3: HaBbIKaMK caMOCTOSATENbHOM paboThl ¢ yueOHOM U HaydyHOH JTUTEepaTypoil; 6a30BbIMU
TEOPETUYECCKUMH 3HAaHUSIMH ¥ HaBBIKAMH JIAOOPATOPHBIX MCCIICAOBAHUN B 00J1aCTH PU3UKH; TOHATHHHBIM annaparoM GU3UKY,
HAaBBIKOM I'PAaMOTHOTO IIPEICTABICHHS PE3yIbTaTOB UCCIICAOBAHUI ¥ HABBIKOM O(QOPMIICHHUS OTYETOB TI0 Ta00PaTOPHBIM paboTam

B pe3yjabTaTe 0CBOCHUS AUCHUIIIMHBI oﬁyqamumﬁcsl JOJIZKEH

3.1|3nare:
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cTp. 4

311

0COOEHHOCTH OpraHU3alliy €CTECTBEHHOHAYYHBIX MCCIIEJOBaHUIT; METOABI U CIIOCOOBI ITOJTYYEHUS K OCBOCHHUS
Marepuaina no Gpusuke; o GU3NIECKUX MPOIEeccax, MPOUCXOAAIMINX B OKPYKAIOIIEM MUPE U, B YaCTHOCTH, O
(bU3NUECKUX TPOLIECCAX, COMPOBOKAAIOUINX MTPOPECCHOHANBHYIO JIESITEIbHOCTh; OCHOBHBIE MpaBHiia 0OpPMIICHHUS
MaTepuasoB U Pe3yIbTaToB Ja0OpaTOPHBIX HCCIESIOBAaHUI; paBiiia 0HOPMIICHUS TaOIHUII, CXeM, PUCYHKOB H
YyepTeKell B HAyUHBIX OTUETAX; [IPABMIIA U CIIOCOOBI BEIYMCIICHHUS IIOTPEIIHOCTEN MOTYUYEHHBIX JaHHBIX

3.2|YmeTn:

3.21

3¢ HeKTUBHO OpraHU30BaTh PaboTy 110 U3YYCHHUIO OMPEACICHHI U 3aKOHOB €CTECTBEHHBIX HAYK; IIOJIb30BATHCS
TEOPETHYCCKUMHU 3HAHHS M MPAKTHICCKHMHU HABBIKAMH, TOJYYCHHBIMH B paMKax U3y4eHHs Kypca oouieit Gpusukmu;
MPOTHO3UPOBATH NOCIEACTBHUS (DH3UUECKUX MPOLECCOB MIPOUCXOILINX B MPOHECCHOHATIBHOM ASSITEIBHOCTH;
aHaJIM3UPOBATh MOJTYUYCHHBIC YKCIIEPUMEHTAJIbHBIC TAHHBIC, TPAMOTHO, TOCIIEIOBATEIHHO U JJOTUYHO 0(OPMHUTH
pe3yabTaThl pabOTHI

3.3

Baagern:

3.3.1

paboram

HaBBIKAMH CaMOCTOSATEIBHON pabOTHI ¢ y4eOHOW 1 HaYYHOI IHTepaTypoil; 6a30BEIMU TEOPETHISCKUMHU 3HAHHAMH U
HaBBIKaMH J1a0OpPATOPHBIX UCCIIEOBAaHUHN B 007aCTH (PU3NKK; OHATHHHBIM annapaTtoM (GU3NKH; HABBIKOM
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. TpaeKkTopusl, JJIMHA ITyTH, BEKTOp nepemenieHus. CKopocTb.
VYckopenne. Kunemaruka BpamatensHoro 1BmwkeHus. [lepBoiii 3akoH
Herorona. Cuna. Mexaandyeckue cucreMsl. Macca. Ummynsc. Bropoii 3akoH
Herorona. Ilpunnun  He3aBUCUMOCTH AeHCTBUA CUIl. TpeTHii 3akoH
HeroToHa. 3aK0H coXpaHeHHs UMITYJIbCa. 3aKOH JBMKEHHS LICHTpa Macc.
Curnbl B Mexanuke. Pabota, sHeprust, MoniHocTh. KiHeTHueckas u
MTOTEHIIMAIbHAS SHEPIHs MEXaHMYECKON CUCTEMBl. 3aKOH COXPAaHEHUS
sHeprun. Coynapenus. Ilotennuansnoe nose cuil. Ilosne cun Tarorexus.
Kocmuueckue ckopoctu. MomenT nnepin. Kunernueckas sHeprus
BpaueHus. MoMmeHT cuibl. OCHOBHOE YpaBHEHHE IMHAMUKY BPALIATEILHOTO
JBIDKEHHS TBEPIOIo Tea.
CorocTaBieHle OCHOBHBIX BEJIMYMH U COOTHOLIECHHUM IS TOCTYNAaTEeIHHOTO U
BpamareiabHoro ApwxkeHus Tena. [IpeodpasoBanus ['anmunes. [ToctynaTs
Ounmreiina. [IpeoOpazoBanus JlopeHia. OCHOBHBIE COOTHOIICHHUS
PEISTUBUCTCKON TUHAMUKH. /JIeK/

MowmeHT HUMITYyJIbCa U 3aKOH €ro COXpaHCHU.

HKP: 6,8
5. CTPYKTYPA U COAEP KAHUE JUCHUTIJIMHBI (MOIY JIsT)
Kon HaumenoBanue pa3jiejioB U TeM /BU/J 3aHATHS/ Cemectp | YacoB JlutepaTtypa
| 3aHATUS [ Kvpc
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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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 UACAIBHOIO Ta3a. JI1.9 J11.10J12.1
Ocnosnoe ypaBuenne MKT uneansaoro raza. CpegHsist KBagpaTUIHAS J12.2 J12.3 J12.4 J12.5
CKOPOCTb MOJIEKYJI HJI€alNbHOr0 ra3a. 3akoH MakcBeluia 0 pacipesielleHuu J12.6 J12.7 J12.8 J12.9
MOJIEKYJ UACAIBLHOIO ra3a o cKopocTsaM. CKOPOCTU XapaKTepHU3YIOLIIe J12.10 J12.11J13.1
COCTOSIHUE UIeabHOTO Ta3a. bapomerpudeckas ¢popmyina. Pacnipenenenue JI3.2J13.3 JI3.4 JI3.5
Bonbumana. Cpensss JulnHa CBOOOIHOTO pobera MoeKyi. SIBneHue JI3.6 JI3.7 JI3.8 JI3.9
nepeHoca. TemnonpoBoanocTs. Juddysus. BHyTpenHee TpeHue (BA3KOCTb). JI3.10 JI3.11
BHyTpeHHss SHEeprusa TEpMOIMHAMUYECKON cucTeMbl. Uuco cTeneHei 01 3233 24 25 56
cB000/161. 3aKOH boJbIIMaHa 0 pABHOMEPHOM PACIIPE/ICIICHUH SHEPTHH T10 27
cTerneHsaM cBoboasl. Ilepoe Hauano TepmoauHamuku. Pabora ra3a npu ero
pacmmpenud. TermoeMKocTb. MosipHast TETIIOEMKOCTh IIPU MTOCTOSTHHOM
00beMe. MosipHast TEIIOEMKOCTh IIPU IIOCTOSHHOM JaBJICHUU. Y paBHEHUE
Maiiepa. M3omporieccel. AnuabaTuyeckuii porecc. Pabora raza B
annabatuyeckoM mpouecce. [Tonutponuyeckue mpoueccsl. Kpyrosoit
nporiecc (tukn). KITJI kpyrosoro mporiecca. OOpaTuMbliii 1 HEOOpATUMBIN
npouecchl. DHTponus. M3MeHenue sHTponuu. CTaTUCTUUECKOE TOIKOBAHHE
suTponuu. [Iporeccst Bo3pacranus suTponuu. Bropoe Hagaio
TepMoauHaMuKH. TpeTbe Hauaao TepMOAUHAMHUKU. TenoBble ABUraTeId U
xonoawibHbIe MammuHbL. Teopema Kapno. Luxir Kapao. YpaBuene Ban-nep-

Baanbca. M30TepMbl peanbHbIX ra30B. BHYTpeHHsS SHEprus peabHOro rasa.
Kunkoctu u ux onucanue. [loBepxHoctHOE HaTsHKeHHEe. CMaunBaHuUE.
Kpucramndeckue 1 amop¢dHble TBepAble Tesla. TUIIbI KPUCTAILIOB.
TemmoemkocTh TBepABIX Tell. M3MeHenne arperatHbeix coctostamii. da3zoBbie
nepexonpl. JluarpamMma coctosiHus. Y paBHeHue Knaneiipona-Knaysuyca.
AHanu3 aAuarpamMMel coctostHus. /JIex/

1.3 Pemienue 3agau no kuHeMaruke. Pemenue 3amad 1o AMHaAMUKE MaTepHaIbHOM 10 [JI1.1J11.2J11.3J11.4
TOUYKHU. PelieHne 3a1au Ha BRIYMCICHUE paOOTHI, MOLTHOCTH M 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 JI3.8 J13.9
JI3.10 JI3.11
3132 33 54 35 56
27
1.4 Pemienne 3agau no MoJsieKyIsIpHO-KHUHETUYECKOHM TEOPUU HI€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 JI1.10J12.1
J12.2J12.3 J12.4 JI2.5
JI2.6 JI2.7 J12.8 JI12.9
J12.10 J12.11J13.1
JI3.2J13.3 J13.4 J13.5
JI3.6 JI3.7 JI3.8 JI3.9
JI3.10 JI3.11
013233 24 25 56
o7
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1.5

Kunemaruka. /lunamuika MaTepuaibHOil Touku. PaboTa u sHeprus. Mexanuka

TBEPJOrO Teja. DIEMEeHTHI CIICIHAIBHON TEOPHH OTHOCHUTEIIBHOCTH.
MoreKyIsIpHO-KHHETHYECKask TSOPHUs HICATbHBIX ra30B. TepMOINHAMHUKA.
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 JI3.9
JI3.10 JI3.11
013233 24 25 26
o7

1.6

®duznueckre OCHOBEI MEXaHUKH. MoJeKynspHas GU3HMKa U TEPMOIMHAMUKA
/MKP/

33

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

Pa3gen 2. DieKTpUYECTBO U MATHETU3M

2.1

Onexrpuueckuil 3apsai. 3akon Kynona. HanpspkeHHOCTD
anekrpocrarndeckoro moist. [lotok BexTopa E. [lpuniun cynepro3ummm
3eKTpocTatnyeckux nojieil. Teopema ["aycca. Hupkynsanus BekTopa
HarpspkeHHocTH. [loTeHnmansHas sHeprus 3apsaaa. [loreHnuan
AJIEKTPOCTATUYECKOTO OISl PasHOCTh noTeHnmanoB. CBA3b MEXIY
HAINpPsHKEHHOCTHIO M MIOTEHINAIOM. DKBUITOTEHINATBHbIE TIOBEPXHOCTH.
ITpumeps! pacuera HauboJIEE BaXKHBIX CUMMETPUYHBIX 3JIEKTPOCTATHIECKHX
moJIel B BaKyyMe. DIIEKTPOCTATHYECKOE TI0JIE B IUIIIEKTPHIECKON cpeie.
[onspuzoBaHHOCTE. [MaNeKTpHIecKast IPOHUIIAEMOCTh CPEIbI
DnexTpuyecKoe CMEIeHUe. Y CIOBHS Ha IPaHUIIE pas/ela ABYyX
IdIeKTprYecKuX cpell. CerHeroaneKTpuky. [IpoBoaHIKH B
ANIEKTPOCTATUUECKOM ToJie. DiekTpoeMKocTh. KonneHncaropsl. CoeiMHEHUS
KOHJICHCATOPOB. JHEPTHsl CUCTEMBI HETIOABIKHBIX TOUEUHBIX 3apsI0B.
DOHeprus 3apsHKEHHOTO YeIUHEHHOTO IPOBOJHUKA. DHEPrHsl 3apsyKEHHOT0
KOHJICHCATOPa. DHEPIHUs ANEKTPOCTaTHIECKOTO TI0JIsl. [I0CTOsIHHBIH
ANEKTPUYECKUI TOK, CHJIa M TUIOTHOCTH TOKAa. CTOPOHHHUE CHIIBL.
DIeKTPOABIKYIIASI CHJla ¥ HanpspKkeHue. 3akoH OMa. DIeKTpudeckoe

comnpotupieHue. COnpoTUBICHUE COEAUHEHHS IPOBOJHUKOB: TemmepaTypHast

3aBHCHMOCTh CONPOTHBIICHHUs. PaboTa U MOIIHOCTH TOKA. 3akoH J[KOyIisi—
Jlenna. 3akon Oma 1715t HeOqHOPOAHOTO y4acTka uemnu. [Ipasuna Kupxrogda
JUTSL pa3BETBIICHHBIX 1enei. /JIex/

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
JI2.6 JI2.7 J12.8 J12.9
J12.10 J12.11J13.1
JI3.2J13.3 JI3.4 JI3.5
JI3.6 JI3.7 JI3.8 JI3.9
JI3.10 JI3.11
91 32 33 24 25 56
97
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2.2 OCHOBHBIE 0OCOOCHHOCTH MarHUTHOrO noJis. Pamka ¢ Toxom. Hampasienue J1.1J11.2 J11.3 J11.4
MarHuTHOTO 1oJist. Bektop MarauTHOM HHAYKIMHA. Makpo TOKH 1 MUKPOTOKH. JIT.5 JI1.6 JI1.7 JI1.8
CBs13b MEXJY BEKTOPaMHU, XapaKTepU3yoUMH MarHuTHoe nose. [Togobue JI1.9 J11.10J12.1
BEKTOPHBIX XapaKTEPUCTUK IEKTPOCTATUIECKOTO U MATHUTHOTO TOJIEeH. J12.2 J12.3 J12.4 J12.5
3akon buo—CaBapa—Jlannaca. MarautHoe noje npsiMoro Toka. MaruursHoe J12.6 J12.7 J12.8 J12.9
T0JIe B IIEHTPE KPYroBOI'0 TOKa (CojieHOH 1a). 3aKOH Amriepa. JI2.10 J12.11J13.1
BzanmoneiicTBre nmapamiensHeIX TOKOB. MarHuTHas moctosiHHast. Equauiibr JI3.2J13.3 JI3.4 JI3.5
MAarHUTHOH UHAYKIMU HAIPsDKEHHOCTH MarHUTHOTO NOJIs.. MarHuTHOE moje JI3.6 JI3.7 JI3.8 JI3.9
cB0OOIHO nBMKYIIerocs 3apsina. Cuna JlopeHia. JIBuxkeHue 3apsHkeHHBIX JI3.10 JI3.11
4yacTHL B MarHUTHOM 1oste. Db dexr Xoia. Teopema o LUPKYIALUL BEKTOPa 01 32 33 24 25 26
B. TIlotok BekTopa marHuTHOM MHAYKIHH. Teopema ["aycca mist MarHUTHOTO 27
nons B Bakyyme. Cucrema ypaBHeHuUil MakcBeiuia Juis 3JeKTpOMarHUTHOTO
noiisi. Buxpesoe anexrprueckoe noine. Tok cmemenus. [lomnas cucrema
ypaBHeHUi Maxcaenna. OnbiTel @apajes. 3akon @apazes. OC uHIyKIUY B
HETIOIBIDKHBIX MTPOBOIHIKAX. Bpalenne paMKi B MarHUTHOM TIOJIE.

Buxpessle Toku (Toxu Pyko). MHAYKTUBHOCTE KOHTYpa. CaMOUHTYKIHSL.
Bsaumuas unaykius. TpancdopMaTopbl. DHEPrUs MATHUTHOTO TIOJIS.
MarsuTHbIE MOMEHTBI 3JIEKTPOHOB U aTOMOB. /l1a- U mapaMarHeTUKU.
HamaramuenHocts. Marautaoe nose B Bemiectse. GeppoMarHeTHKH U UX
cBoiictBa. /JIex/
2.3 Pemenue 3anau 1o snexkrpocraruke /I1p/ JI.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
JI3.2 JI3.3 J13.4 JI3.5
JI3.6 J13.7 JI3.8 JI3.9
JI3.10 J13.11
91 32 33 24 25 56
37
24 Pemenne 3aad mo BEIYUCIEHUIO XapaKTEPUCTUK TOCTOSTHHOTO JIT.1JI1.2 JI1.3 J11.4

anekrpuyeckoro toka /TIp/

JI1.5 JI1.6 JI1.7 JI1.8
JI1.9 J11.10J12.1
JI2.2J12.3 J12.4 J12.5
JI12.6 J12.7 J12.8 J12.9
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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2.5  |PeuienHue 3a7a4 Ha BBIYUCIICHAE XaPAKTEPUCTHK MArHUTHOTO TOJIS U 3
MarHuTHBIX siBreHui /TIp/

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 JI3.9
JI13.10 J13.11
01 3233 24 25 56
97

2.6 DnekTpocTaTuka. DinekTpoauHaMuka. Marnerunsm. /Cp/ 3

40

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

2.7 OnekrpuuecTBo U MarHetusm /UKP/ 3

J1.1J11.2J11.3 J11.4
JI1.5 J11.6 J11.7 J11.8
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 JI3.9
JI3.10 JI3.11
91 32 33 24 25 56
97

Pa3nen 3. Kosneoanust u Bosinbl. BoiHOBasi 1 KBaHTOBAasl ONTHKA.
CTpoeHune aToMa M AaTOMHOTO $1/Ipa
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31 Konebanus. O0muil noaxon Kk U3y4eHUIo KonebaHui pasnuuHoil pusnyeckoi J1.1J11.2 J11.3 J11.4
npupoabl. ['apMoHHYeckne KoaeOaHus U UX XapaKTEPUCTUKH. JIT.5 JI1.6 JI1.7 JI1.8
JuddepennyanbHoe ypaBHeHHE FrapMOHUYECKHX KOJleOaHUI. JI1.9 J11.10J12.1
OKCIOHEHIMAIbHAs POpMa 3aIMCH TAPMOHUYECKUX KOJICOaHHIA. J12.2 J12.3 J12.4 J12.5
MexaHuueckye rapMOHUUecKHe KoaeOaHus. DHeprus MaTepualbHON TOUKH, J12.6 J12.7 J12.8 J12.9
CoBeplIalolel rapMoHUdecKue Kojaebanus. I'apMOHUYEeCKU oCIUILIATOP. JI2.10 J12.11J13.1
[pyxwuHHBIN MasTHUK. MaTemMaTndecknii MasTHUK. OU3UdecKuii MasTHUK. JI3.2 J13.3 JI3.4 JI3.5
Onexrpuueckuil konebarensHblil KOHTYp. Craauu konebaHuil B JI3.6 JI3.7 JI3.8 JI3.9
U/ICATN3UPOBAHHOM KoJiebaTelbHOM KOHTYpe. CBOOOTHBIC TApMOHHUYECKUE JI3.10 JI3.11
Kone0aHus B KoaebaTeIbHOM KOHTYpe. ClloKeHUue rapMOHUYECKHUX 01 3233 24 25 56
kosicOanuit. buenus. 3aryxaromue konebanus. JudpdepeHunansaoe 37
ypaBHEHME CBOOOIHBIX 3aTyXaIONUX KoJeOaHuil TMHEHHOI CUCTEMBL.

JexpemeHt 3atyxanus. JJoOpOTHOCTh KoyiebaTebHOM cucTeMbl. [Ipumepsl
CBOOOJHBIX 3aTyXaomux koae6anuil. BeiHyxieHHbIe Kosebanus. PezoHaHc.
Ilepemennsrtii Tok. JlelicTByromiee 3HaUeHUE IEPEMEHHOTO TOKa. MOIIHOCTB,
BbI/IETIsIeMast B LIENIU IIepeMEeHHOro Toka. BomHoBoI npouecc. Ypyrue
BOJIHEI. YTIpyTas rapMoHm4YecKkasi BoiHa. berymue BomHbr. da3oBast CKOPOCTE.
BousHoBoOe ypaBHenue. ITpuHnun cynepno3unuu. I'pynmnosas cKopocTs.
NuTepdepennus BoaH. CTossure BOTHBL. DJICKTPOMATHUTHBIC BOJIHBI.
ITonepeyHOCTh 31€KTPOMarHUTHBIX BOJIH. DHEPrus 3J€KTPOMAarHUTHBIX BOJIH.
/JTex/
3.2 WNuTepdepennus ceera. Judpaxims ceera. Jucnepcus ceera. [lomspusarust JI.1J11.2 J11.3 J11.4

csera. TemoBoe usnyuenue. 3akod Kupxroda. 3akon Credana-bonbumana,
3akoH Buna. CriekTp TemioBoro usnyuenus, popmyina [Lnanka. ®otosddexr,
3aKkoHbI poTorpdexra. DoToHsl, popmyna DitHmTENHA U1 hoTodddekTa.
Nmnynbce poronoB u aaBienue ceera. Dddext Komnrona. /Jlex/

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 JI3.9
JI3.10 JI3.11
91 32 33 24 25 56
97
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3.3

Crpoenue aroma. Monenu aroma Tomcona u Pesepdopaa. JInneiuarsrit
cnekTp aroma Bogopoza. [loctymarer bopa. Oneiter @panka u ['epria. Cextp
aToma Bogopoza 1o bopy. KopnyckynsipHO-BOJIIHOBOI1 Jyaln3M CBOICTB
BemiecTBa. Hekotopsie cBoricTBa BonH ne-bpoiinsa. CooTHOmenne
HeonpezeaeHHocTeil. BomHoBas ¢yHKIms u ee cBoiicTBa. O01iee ypaBHEHHE
[lIpenunrepa. Ypasuenue Lllpenunrepa s cTalliOHAPHBIX COCTOSTHUM.
JIBmkeHre CBOOOHOM YacTuibl. YacThiia B OIHOMEPHOW HPAMOYTOJIBHOM
"MmoTeHnuanbHON siMe" ¢ 6ecCKOHeYHO BhICOKUMHU "cTeHkamu'". [Ipoxoxxaenue
YaCTHUIIBI Yepe3 NOTeHIHAIbHBIN Oapbep. TyHHenbHbIN 3 dekT. JTunenHbrit
TapMOHHUYECKUH OCHMIIISTOP B KBAHTOBOM MEXaHUKe. ATOM BOJIOpOAa B
KBaHTOBOI MexaHuke. KBaHToBBIC uncina. [TpaBuna or6opa. CrivH 31€KTpoHa.
TIpuHIMI HEPA3TMYMMOCTH TOXIECTBEHHBIX YacTULl. DepMUOHBI 1 GO30HBI.
[Tonsitus o kBaHTOBOI cTatucTHke boze—DitamTeitna n ®epmu—upaxa.
IIpunnun [Maynu. Pacnpenenenue 3J€KTPOHOB B aTOME MO COCTOSHHSM.
PenTreHoBckue criekTpbl. MosiekysipHbIe crieKTpbl. KoMOnHanmoHHOe
paccesinue cBera (3¢ ekt Pamana). [Tornomenue. CrioHTaHHOE U
BEIHYXIeHHOe n3nydenue. Jlazepsl. CTpoeHne 1 BayKHEUIITNe CBOHCTBA sIIep.
ATOMHBIE s71pa ¥ UX onucaHue. JedekT Macchl U 3Heprus cBs3u sapa. CrnuH
SJIpa ¥ €ro MarHuTHHIM MoMeHT. CBOICTBA sIIEPHBIX CHII. MOJ1eIn aTOMHOTO
sapa. PaguoakTHBHOE U3ITy4EHHE U €r0 BUIBL. 3aKOH PaJHOaKTHBHOTO
pacniana. [IpaBuna cmenienus. Anbda-pacnai. bara- pacnaa. AHTHYACTHIIBI U
uX aHHUTWIIIKA. [aMMa-usinyuenue. Jlo3uMeTpudeckue BeTMYUHbI U
enunuibl. Dddext Méccbayspa. [IpuOOpsI ATl perUCTPALIUK PaTHOAKTHBHBIX
W3JTY4EHHUH U yacTul. SIaepHble peakiuy UX OCHOBHbBIE THUIIBI. SIepHbIe
peaxuuu 1noj AeicTBreM HEUTpoHOB. Peakiuu nenennu sapa. Lennas
peakuus aeneHus. SnepHsie peakTopbl. Peakiys cHTE3a aTOMHBIX S/€ep.
OdyHIaMeHTANBHBIC B3aUMOACHCTBHS. DIIEMEHTapHBIC YaCTHIIBI. /JIek/

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 J12.5
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 JI3.9
JI13.10 J13.11
01 3233 24 25 56
97

3.4

Pemenue 3anau Ha konedanus u BoaHsl /TIp/

JI1.1J11.2 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 JI3.4 JI3.5
JI3.6 JI3.7 JI3.8 JI3.9
JI3.10 JI3.11
013233 24 35 56
o7

3.5

Pemenne 3ama4 o BonHOBOH U KBaHTOBOM ontuke /TIp/

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 JI3.9
JI3.10 JI3.11
013233 24 25 56
o7
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3.6 |Pemenue 3aga4 1o aToMHOI# 1 sinepHOH dusuke /I1p/ 3 2 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 JI3.9
JI13.10 J13.11
01 3233 24 25 56
97

3.7 Kosebanus u BosHbL. BonHOBas 1 kBaHTOBas onTrka. CTpOCHHE aToMa U 3 46,5 |JI1.1J11.2J11.3J11.4
aToMHoro spa /Cp/ JI1.5 J11.6 J11.7 JI1.8
JI1.9 J11.10J12.1
J12.2J12.3 J12.4 J12.5
J12.6 J12.7 J12.8 J12.9
J12.10 JI2.11J13.1
J13.2 J13.3 J13.4 JI3.5
JI3.6 J13.7 J13.8 J13.9
J13.10 JI3.11
2152 23 D4 55 26
27

3.8 Kone6anus u BonHbl. BonHOBast U kBaHTOBas onTHKa. CTpOCHHUE aToMa U 3 25 [|Jd1.1J11.2J11.3]11.4
aToMHoro sapa /UKP/ JI1.5 J11.6 J11.7 JI1.8
JI1.9 J11.10J12.1
J12.2J12.3 J12.4 J12.5
J12.6 J12.7 J12.8 J12.9
J12.10 JI2.11J13.1
J13.2 J13.3 J13.4 JI3.5
JI3.6 J13.7 J13.8 JI3.9
J13.10 JI3.11
2152 323 D4 55 26
27

6. POHJ1 OHEHOYHBIX CPEACTB

6.1. Ilepeuens BUIOB OLEHOYHBIX CPEACTB

Oryer o MPaKTHYECKHM 3a/[aHHSIM.
Otuer 1o 3agaHuAM J1a00paTOPHON padOTHI.
KOHTpOJIbHBIE BOMIPOCHI.

6.2. TunoBbie KOHTPOJIbHBIE 32JaHNS M MHbIE MATePHAJIbI /1 TeKyIel aTTecTalMu

TunoBsle KOHTPOJIbHBIE 3a1aHUS

1. Bo cKOJIBKO pa3 MIOTHOCTH BO3AyXa, 3aMOHSIONIET0 TOMEIEHHE 3UMOH ITPHY 3aJaHHOHN TeMIepaType, 00JblIe ero INIOTHOCTH
JIETOM IIpU IaHHOU TemmepaType? JlaBieHue ra3a MOXKHO CUMTATh IIOCTOSIHHBIM.

2. IIpu nogbeMe BepTojeTa Ha HEKOTOPYIO BEICOTY OapoMeTp, HaXOAAIIMICS B €ro KabuHe, M3MEHHI CBOE NTOKa3aHUe Ha HEKOTOPOe
3HaueHre. Ha kakoil BEICOTE JIETUT BEPTOJIET, €CIIU HA B3JIETHOM IUIOLIAKe 6apoMeTp IOKa3bIBal U3BECTHOE 3HAUCHUE?
TemmnepaTypy Bo3/lyxa CUMTaTh OCTOSHHON U U3BECTHOI.

3. Ompezenure yAenbHYIO TEIJIOEMKOCTb IIPU IIOCTOSHHOM JaBJIEHUU KUACIOPOA.

4. Kucnopon Maccoit M HarpeBaroT NpH MOCTOSHHOM JaBieHuu. HauanpHast u koHeuHas Temnepatypsl gaHbl. OnpenennTb
U3MEHEHUE BHYTPEHHEH SHEPIrUu rasa.

5. neanpHas TemioBas MalnHa, padoTaromas 1o ukiay KapHo, coBepaeT 3a OIuH LUK HEKOTOPYIo paboTy. Temmnepatypa
HarpeBarellsl U TeMIepaTypa X0lIo WIbHUKA U3BeCTHBL. HaluTe KOIMYeCTBO TEIIOTH], OTAaBAEMOE MAIIMHON 32 OJUH LUK
XOJIOAWJIBHUKY.
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6. JIBa paBHBIX OTpULATEIbHBIX 3aps/ia HAXOIATCS Ha 3aJJaHHOM PACCTOSHUMU JAPYT OT Apyra. Onpelenure HapsKeHHOCTD MO B
TOYKE, pacloI0KEHHOW Ha HEKOTOPOM PACCTOSHUHU OT 3aps70B.

7. C KaKoi CKOPOCTBIO JIOJKEH JIBUrAThCS 3JIEKTPOH, YTOOBI €70 UMITYJIBC ObLI PaBEH UMITYJIbCY (DOTOHA € 3aJaHHOH JUIMHOM
BOJIHBI?

8. JluHa BOJIHBI CBETA, COOTBETCTBYIONIAs KpacHOH rpanuie Gporoaddexra, 1 HEKOTOPOro MeTasIa, paBHAa HEKOTOPOH JIHe
BoJHBL Haiitu paGoTy BbIXO/a 3JIEKTPOHOB U3 METaJIa U MAKCUMAJIbHYIO CKOPOCTh 3JIEKTPOHOB, BBIPBIBAEMBIX M3 3TOTO MeTaslla
CBETOM C 33/1aHHOM JUIMHOW BOJIHBI.

9. Kakoil uzoron odpasyercs u3 Topust mocie 4eTslpex alb(a-pacnanos u IByx OeTa-pacrnanos?

10. DHeprus cBsi3u sipa, COCTOAIIETO U3 TPEX MPOTOHOB U YETHIPEX HEUTPOHOB, M3BecTHA. OTMpenenTh MacCy HEUTPATLHOTO
aToMa, 001a1al0IEro 3TUM SAPOM.

TurmoBbie BONPOCHI IO 0TYeTaM JabopaTopHBIX paboT

1. YTo Takoe SKBUNOTEHI[AIbHAs IOBEPXHOCTH?

2. JlokaXxuTe OpTOrOHAJIbHOCTH CHJIOBBIX JIMHUM M 9KBUIIOTEHIIMAIBHBIX IOBEPXHOCTEH B 3JIEKTPOCTATHYECKOM IIO0JIE.

3. B ueM oTiIMuMEe NPOBOJHUKOB, IOIYIPOBOJHUKOB ¥ H30IATOPOB?

4. Ou3HUECKU CMBICI SHEPTHH aKTUBALIMU HOCHUTEJIEH B MOIYIPOBOJHHUKE

5. Kak aBmkeTcs 31€KTPOH B OJHOPOJHOM MAarHUTHOM Iojie?

6. Kaxkas cBs3p Mexay siBneHueM Xoia u cuioit Jlopenma?

7. Ompenenute MNOHATHE "NOABIKHOCTh HocuTens 3apsja’. Kak cBsf3aHa MOJBUIKHOCTB 3apsijia € 31E€KTPOIPOBOAUMOCTBIO
BerecTa?

8. Uro Takoe MarHUTHAasi BOCHIPUUMYUBOCTD BelecTBa?

9. UeMm oTiHuaroTCs Aua- U peppoMarHUTHBIC BemecTBa?

10. Kaxkoit 3HaK UMeeT MarHUTHas BOCIIPUUMUYHUBOCTS JUIs IUAMarHETUKOB, IapaMarHeTUKOB, (heppoMarHeTuKoB?

11. Kak cBsi3aHa MarHuTHasi BOCIIPUIMYHUBOCTH C MAarHUTHOW MTPOHUIIAEMOCTBIO?

12. Yem deppoMarHeTUKu OTIMYAIOTCS OT JIPYTUX BElECTB?

13. Yro Takoe nomen? I[Touemy GeppomMarHeTuk pa3ouBaeTcs Ha TOMEHBI?

14. Kak npoucxouT HaMarHu4uBanue heppoMarHeTuKoB?

15. Yto Takoe meTis ructepe3uca? Kakue mpuinHb ee BBI3BIBAIOT?

16. Kakue konebaHus Ha3pIBaloTcA 3aTyxaomumu? IloueMy IpoucXoauT 3aTyxaHue cBOOOIHBIX KojeOaHuil B peabHbIX
KOHTypax?

17. Yro nmoHUMAaIoT oA Ko3GGUIIMEHTOM 3aTyXaHus, JlorapudmuueckuM gekpeMenToM? KakoBa cBs3b MEXIy HUMU?

18. Kakoii pa3psia Ha3pIBaeTcs aneprogmdeckuM? UTo MOHUMAIOT MOT KPUTHIECKAM 3HAUEHUEM COMPOTHBIICHHUS U Y€MY OHO
paBHO?

19. Haueptute cxeMmy mocieJ0BaTelbHOTo (TTapaiedbHoro) KOHTypa. OOBICHUTE MPOILECCHI, IIPOTEKAIOIINE B KOHTYPE PH
TMOAKIIOYCHUU K HEMY UCTOYHHKA IIEPEMEHHOI'O HAIIPSKCHUS.

20. KakumM 00pa3oM OIMUCHIBAETCS CONPOTHBIICHHE KOHTYpa IEPEMEHHOMY TOKY?

21. Kak coOcTBeHHas 4acTOTa KOHTYpa 3aBUCHT OT ero napamerpoB? Kak 100pOTHOCTh KOHTYpa 3aBUCHT OT €r0 MapamMeTpoB?
22. HazoBuUTE OCHOBHBIE JI€TAIM ONTUYECKOW 4aCTH MUKPOCKOIIA, UX HA3HAYCHHUE.

23. Kak onpenensioT JIMHEHHOE yBeTNIeHNE MUKPOCKoTa?

24. B yem orin4re abCOTFOTHOTO U OTHOCHTEIBHOTO MOKA3aTelIsl MPEIOMIICHHUS?

25. ChopmymnupyiiTe OCHOBHBIE 3aKOHBI OTPXKSHHUS U TIPETOMIICHHUSL.

26. KakoBa cBs3b 1OKa3atesis MPeoOMIICHUs CPE/Ibl U CKOPOCTH CBETa B HEM?

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

28. B yeM oTiM4Me reoMeTpUYECKON Pa3HOCTU X0a JIydel OT ONTHUYECKOH pa3HocTH Xozaa?

29. 3anummuTe ycIoBUs HHTEP()EPEHINOHHOTO MAKCUMYMa H MHHHUMYMa.

30. Kakoe (TeMHOE WU CBETJIOE) MATHO OyIeT B LIEHTPE HHTEPPEPEHIIMOHHOI KapTUHBI Kojel HeloToHa npu HabmoneHuy B
oTpaxeHHOM cBete? OOBICHUTE ITO.

31. Yem orpanuuuBaeTcs NpeebHas TONIMHA cnos uHTepdepeniuu? [Toyemy npu ogHUX cBETOGUILTPAX BUIUMOE YHUCIO KOJIEI]
OombIIe, IpU APYTUX MEHBIIIE?

32. Kak anexTpoHHast TeopUsl OOBSICHSET SIBICHUS AUCTIEPCUU?

33. Yro Takoe HOpMasbHas ¥ aHOMaJIbHAsl AUCIIepCHs cBeTa?

34. Yro Takoe pasperiaronias cnocoOHOCTb, OT YE€r0 OHA 3aBUCUT?

35. Yem oTitmuaercst AMPPAKIHOHHBII CIIEKTpP OT MPU3MATHIECKOTO ?

36. Chopmynupyiite npuHnun Itoiirenca- @penens.

37. B uem 3akitouaetcst Metot 30H Openens?

38. Kak u3MeHsieTcst KapTUHa Ha KpaHe B 3aBUCUMOCTH OT YUCJIa OTKPBITHIX AUGPAKIMU HA KPYTIIOM OTBEPCTHH?

39. BriBectu 3akoH byrepa-JlamGepTa.

40. Kak OOBSICHUTH Halu4ue OKPAcKU Y MPO3PauHbIX Ten?

41. Kako#i cBET Ha3bIBAIOT TUIOCKOTIOISIPU30BAHHBIM?
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42. Yro Takoe ontuyueckas och B Kpuctayuie? Kakue miockocTH Ha3blBalOT INIaBHBIMU?

43. B 94em coCTOUT sIBIIEHUE TBOHHOTO JTy4eTPEIOMIICHUS?

44. Kax noyy4uTh KpyroBYIO U SJUIMIITHYECKYIO MOJISPU3AIHI0?

45. Kakue matepuaibl 00JaJat0T CBOMHCTBOM UCKYCCTBEHHOTO IBOMHOTO JIyUEHpPETOMIICHHS U TIPH KaKUX BO3ACHCTBHSIX?

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

TuroBble KOHTPOJIBHBIE 3aJJaHUS JIJIs TPOMEKYTOYHOH aTTecTaluu

1.IIpeamer ¢puszuku. Guszndeckue usmepenus. PazmeprHocts. Cucremsl euaull. CKalsSpHBbIC U BEKTOPHBIC BEJTMYHHBL.
2.Kunemaruka marepuanbHoi Touku. Cucremsl orcuéra. CucreMsl koopauHar. /IBikeHue B Mexanuke. [lepemenienue.
Tpaexropusi, myTb.

3.CkopocTb. YckopeHue. PaBHonepeMeHHOE IOCTYNAaTeNbHOE JBIXKEHUE.

4 KpuBonuneiinoe nemxenne. HopManbHOe U TaHT€HIIHAIBHOE YCKOPEHUs. YTIIOBasi CKOPOCTb, YIIIOBOE YCKOPEHHE.
5.MnepruaneHble cucTeMsl otcuéra. Ilpunnun unepuuu. Iepsslii 3akoH HetoTona. Cuina, Busibl B3aUMOJEHCTBUS.
6.BTopoii 3akon Herotona. Macca. mmynbsc. Tpetnit 3akon HeioToHa. 3aKkoH coXxpaHeHHS UMITYJIbCa.

7.OCHOBHBIC CHJIBI B KJIACCUIECKON MEXaHUKE.

8.Pabota cuibl. MomHocTh. DHeprus. Kunetndyeckas u moTeHIHa bHas S3Hepriud. KoHcepBaTHBHAS CHCTEMA.

9. IloTeHnuanpHOE HoJe. 3aKOH COXPAHEHUSI U IIPEBPAILECHUS SHEPTUMU.

10.I'paButanmonnoe nosue 3emn. KocMmriraeckne CKOPOCTH.

11.IlenTpanpHblii yaap. YOpyroe u Heynpyroe coygapeHust AByX Teil. LIeHTp Macc CUCTeMBbI MaTePHAIIBHBIX TOYEK.
IloctynaTtensHOe, BpalaTenbHOE U IMJIOCKOE ABHKCHHUS.

12.BpamatensHoe IBIDKEHUE a0COIIOTHO TBEPOrO Tela BOKPYT HEMOABKHON ocl. MOMEHT HHepuud. MOMEHT UMITyJbCa.
MomeHT cubl.

13.0OcHOBHBIC ypaBHEHHsI JUHAMHUKH BpameHus. KuHeTnueckas SHeprus BpalleHHs..

14.0OcHOBBI clieIMANTBHON TEOPUU OTHOCHTEILHOCTH, TIOCTYNATHI DiHINTEHA, peoOpa3oBanus JlopeHia.

15.0OcHOBHBIEC OTHOLICHUS PENSTHBUCTKON IHHAMUKH.

16.0OcHOBHBIC TIPE/ICTABIICHHS MOJICKYIIIPHO# (PU3HKH, OCHOBHBIC TEPMOJAUHAMUYECCKUE TTAPAMETPHI.

17.Mozenb ueanpHOro raza, OCHOBHbIE 3aKOHBI HJI€AJIbHOTO ra3a

18.0cnoBHoe ypaBaenne MKT uneansHoro raza. Temmeparypa kak Mepa cpeHeld KHHETHIeCKOH YHEePTUH.
19.Pacnipesienenye yacTHIl 10 CKOPOCTAM U IO 3HaueHUsM dHepruu (Makcseia, boinbiMana).

20.BHYTpeHHSISI DHEPTHS, CTETICHH CBOOO/IBI.

21.Pa6ota u TemnoTa, 1 Ha4yano TePMOIAUHAMUKY.

22.TermnoeMKoCTbh, CBA3b TEIUNIOEMKOCTH C YHCIIOM CTeneHel cBo0oab! (ypaBHeHHE Maiiepa).

23.TepMOIMHAMUYECKUE U30IPOLIECCHI.

24.PaBHOBECHBIE U HEpPAaBHOBECHBIE, 00paTUMbIE H HEOOpAaTHMBbIE MPOLECCHl. DHTPOIHS KaK TEePMOANHAMHYECKUI TapameTp.
25.CraTuctuueckoe TOJIKOBaHUE SHTPONUU. BTopoe Hauao TepMoJMHAMUKU. DBOTIOLUS WIH HaKOIUIeHHe SHTpornuu? Tperse
Ha4yaJIo TEPMOIUHAMUKH.

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

27.Cunsl B3aUMOJEHCTBUS MEXIY MOJIEKyJIaMu, ypaBHEHHUE ra3a Ban-nep-Baanbca, KpuTudeckas TOUKa.

28.)KuaxocTH, HOBEPXHOCTHOE HATSXKEHUE.

29.Teepaple Tena, TUIIBI KPUCTAILIOB.

30.Da30BbIe IEpeXoabl IEPBOTO U BTOPOTo poaa. [Ipumeps! (moapobdHO pa3oOpaTs).

31.Ipupona snexTpuyecTBa. DIEKTPUUECKUHN 3apsil, 3aKOH COXPAaHEHMS ANEKTPUUECKOro 3apsiaa, 3akoH Kynona.
32.O5neKTpocTaTHUECKOe 10JIe, CHIIOBBIE JIMHUH, HAIPSKEHHOCTh, IPUHIIMIT CYIEPIO3UIIIH.

33.I1oTok BekTOpa HAPSHKEHHOCTH, TeopeMa [ aycca.

34.PaboTa cri 3JeKTPOCTATHIECKOTO OIS, HUPKYJISALUS BEKTOPa HANPSDKEHHOCTH, GU3MYECKUH CMBICT TEOPEMBI O IUPKYIISIIIH.
35.TToTeHnuan, pa3HOCTh OTEHIUAIOB, SKBUIIOTCHIIMAIILHBIC MOBEPXHOCTH. CBSA3b MEXY HANPSHKEHHOCTHIO M TOTEHIIMAJIOM.
36.DnekTpudecKkoe noJje 3apsPKeHHOHN ITaCTHHBI U cephl.

37.0Onekrpudeckas eMKocTb. KonneHcaTop. DHeprus KOHAEHCATOpa U SIEKTPUUECKOTO TOJIS.

38. JIudneKTpUKH, AUIIEKTpUIEeCcKas IPOHUIIAEMOCTb.

39.I1lonynpoBOIHUKH, IPOBOJHUKH.

40.Onexkrpuyeckuii Tok. Cuiia ToKa, INIOTHOCTh TOKA, MEXaHU3M IPOBOJAMMOCTH METAJUIOB.

41.3akon OMa Jui OJHOPOAHOTO y4acTKa LIE€MH, COIPOTUBIICHNE, 3aBUCUMOCTb CONIPOTHUBIICHHSI METAIIJIOB OT TEMIEPATYPBhI, 3aKOH
Jxoynsa-JleHna.

42.CropoHHHME cuJIbl, 3aK0H OMa 1711 HEOAHOPOIHOTO Yy4acTKa LIEMHH.

43.CoequHEeHUE TIPOBOTHUKOB.

44 Tlpupona marueTuzMa. MarHuTHoe 1oJie, CUJIOBbIE IMHUKM MarHuTHoro nosid. Cuna JlopeHna, 3akoH Ammepa.

45.3akon buo-Casapa-Jlamiaca, npuHINI CYIEPIO3UIMH, MATHUTHOE T10JI€ TPSIMOJIMHEHHOTO MIPOBOJHUKA C TOKOM.
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46.Teopema 0 IMPKYJIALUY U1 MATHUTHOT'O NOJA, €¢ (pru3nuecKuil CMBbICIL.

47.Mukpo 1 MaKkpo TOKH, MarHATHAs POHHUIIaeMOCTh. DeppoMarHeTHKy, NapaMarHeTUKN U THaMarHeTHKH.

48.3aKoH 351eKTpOoMarHuTHOM uHAyknuy (3akoH ®apajes), npasuio Jlenna.

49.Bo3auknoBenune DJ[C B IBIKyIIEMCS U HEMOABMKHOM IPOBOIHUKAX, TeHEPATOPHI IEPEMEHHOTO TOKA.

50.CaMOoMHAYKIUS, UHAYKTUBHOCTb KOHTYpa (KaTYLIKH). DHEPIUsl MaTHUTHOT'O HOJIS.

51.BuxpeBoe 31eKTpuuecKoe none, Tok cMeleHus. Cucrema ypaBHeHui MakcBeiuia B UHTerpanbHoi u nuddepeHuuanbHom
hopwme.

52.I'apmoHHMYecKkue KoaeOaHus, UX XapaKTEPUCTUKH. Y PaBHEHUE TapPMOHUUYECKUX KoJIeOaHUi. DHeprus npu KoneOaHusIX.
53.MexaHuuecKue rapMOHHUYECKUE KOJIeOaHus (TapMOHHYECKHIE OCHUILISATOPBI (MAATHUKH)).

54.OnexTpoMarHuTHbIE TapMOHHYECKUE KOJIeOaHus (3IEKTPUUECKUH KoneOaTeIbHbII KOHTYP).

55.Cnoxxenne rapMoHHYeCKUX Kosebanuii. buenue.

56.3aryxaronue koaebanus. JlekpeMeHT U J0OPOTHOCTb.

57.BeinykIeHHBIC KoJieOaHus. Pe3oHaHc.

58.ITpupoaa BoaHOBOrO nporecca. Bonubl. YpaBuenue Geryiueil BosHbl. BonHoOBoe ypaBHEHHE.

59.1urepdepeniys BoaH. CTOSYHE BOJTHBI.

60.3BYKOBBIE U 3JIEKTPOMArHUTHBIE BOJIHBL.

61.BonHOBBIE CBOVICTBA cBeTa. SIBIEHMS, MX TTOATBEPKIAIOIINE.

62.KopnyckyisipHble CBOICTBA cBeTa. SIBIEHUs, UX [IOJTBEPAKIAIOLINE.

63.Monenu aroma TomcoHa u Pe3epdopna, THHEHYATHIH CIIEKTP aTOMOB.

64.ITocrynatsel bopa, ciektp atoma Bonopona o bopy.

65 .KopiryckynsipHO-BOTTHOBOMU JyaIn3M CBONCTB BEIIECTBA, COOTHOIICHNE HEOTPEICIICHHOCTEH.

66.BonHoBas GyHKIMS, ee CTaTUCTHYECKUil cMbIch, obuiee ypaBHeHue llIpenunrepa, ypasaenue LlIpeaunrepa s cTallMOHapHBIX
COCTOSIHUH.

67.Yactuia B 0THOMEPHON NPSIMOYTOIbHOMN OTEHIIUATIBHON sIMe ¢ OECKOHEYHO BBICOKUMHU CTEHKAMHU.

68.KBanroBsie uncna, npuanu [laymu, pacupeaeneHue SJ1eKTPOHOB B aTOME MO0 COCTOSTHUSIM.

69.Pazmep U cocTaB aTOMHBIX SII€P, MACCOBOE U 3apsJOBOE UKCIIa. DHEPIUs CBA3HU 1P, SAECPHBIC CUIIBL.

70. PagroakTHBHOE U3JIYUCHHE U €r0 BHJIbL. 3aKOHOMEPHOCTH alib(a, 6eTa 1 raMMa pacnaios.

71. 3akoH panuoakTuBHOro pacnaza. Ilepuon nomypacnana.

72. SlnepHble peakiu, IEeHbIE sAePHbIE peakurd. TepMOosIepHbIe PEaKIui.

73. Kinaccuduxanys 31eMeHTapHbIX YaCTHUIl, KBAPKH.

74 .Bunel B3anMOAEUCTBYS DIIEMEHTAPHBIX YaCTHII.

TunoBble 3a1aHus AJ IPOMEXYTOUHON aTTeCTalluN

1. Bo CKOJIBKO pa3 INIOTHOCTH BO3yXa, 3aMIOJHSIONIET0 IIOMEIIEHHEe 3UMOH MTPY 3aJaHHOHM TeMIiepaType, OOJbIIe ero INIOTHOCTH
JIETOM IIpU IaHHOH TemmnepaType? JlaBieHue raza MOXKHO CUUTATh HOCTOSIHHBIM.

2. Ilpu nogbeMe BepTojeTa Ha HEKOTOPYIO BEICOTY OapoMeTp, HaXOASIINICS B €ro KabHHe, H3MEHHI CBOE IMOKa3aHHe Ha HEKOTOPOe
3HaueHue. Ha kakoif BEICOTE JIETUT BEPTOJIET, €CJIM Ha B3JIETHOH IUIONIaKe OapoMeTp ITOKa3bIBal N3BECTHOE 3HAUCHHE?
TemmnepaTypy Bo3[lyxa CUMTATh OCTOSHHON U U3BECTHOM.

3. Ompezenure yAeNbHYIO TEIJIOEMKOCTh ITPH TIOCTOSTHHOM JIaBIICHUH KHACIOPO/a.

4. Kucnopo Maccoil M HarpeBaroT P MOCTOSIHHOM JaBieHuy. HauanpHas 1 koHeuHas TeMIepaTypsl AaHbl. Onpenenurh
M3MEHEeHHe BHYTPEHHEH DHEPTHH rasa.

5. MneanpHas TemioBas MalinHa, padoTaromas no nukiny KapHo, coBeplinaeT 3a oAuH UK HEKOTOPYIo padoty. Temneparypa
HarpeBaTels ¥ TeMIIepaTypa X0JIOIMIbHAKA H3BEeCTHBI. HalliuTe KOMMYECTBO TEIUIOTHI, OTAaBaeMOE MAIIMHOM 32 OJTUH MK
XOJIOJUIIBHUKY.

6. JIBa paBHBIX OTPHULATEIBHBIX 3apsiia HAXOIATCS Ha 3aJaHHOM PACCTOSIHUM JAPYT OT Apyra. OnpenennuTe HanpsKeHHOCTD TIOJIS B
TOYKE, PAaCTIOJI0KEHHON Ha HEKOTOPOM PACCTOSHHUHU OT 3aps/I0B.

7. C KaKo# CKOPOCTBIO JIOJDKEH JIBUTATHCS 3JIEKTPOH, YTOOBI €r0 HMITYJIEC OBUT paBeH UMITYIIbCY (POTOHA C 3aTaHHOW JITMHON
BOJIHBI?

8. JlmiHA BOJTHEI CBETa, COOTBETCTBYIOIIAsE KpacHOH rpanuie GoTtodddexra, 11 HEKOTOPOTO METallla, paBHA HEKOTOPOH ITHHE
BoyiHEI. Haiitn paGOTy BBIXOJZ@ 3JICKTPOHOB M3 METaJlyIa U MAKCUMAJIbHYIO CKOPOCTD 3JIEKTPOHOB, BBIPBIBAEMBIX U3 3TOT'O METaJlJla
CBETOM C 3aJJaHHOM JJIMHOM BOJIHEL.

9. Kakoit uzoron odpasyetcs u3 Topus mocie deTelpex anbda-pacnanos u IByX OeTa-pacrnanos?

10. DHeprus cBsA3HU Apa, COCTOAIIETO U3 TPEX IPOTOHOB U YEThIpeX HEUTPOHOB, U3BeCTHA. ONpeneIuTs MacCy HEUTPaIbHOTO
aToma, 00J1aJaroIIEero STUM SIPOM.

6.4. Kputepuu oneHuBaHus

Ha 3auete CTYIACHT IOJYYacT OLICHKY:

«3BaduTCHO» — pa3BepHyTbn71 OTBET C IpUMEPAMHU U IOACHEHUAMHU Ha BCC TCOPECTUUCCKUE BOIIPOCHI 6I/IJ'ICTa, TMMOJIHOCTBIO PCIICHBI U
pacnucaHbl 110 ,HeﬁCTBPIS[M BCE€ 3aJla4i, YKa3aHHBIC B 6I/IJ'IGT6; paaBepHyTHﬁ OTBET C NpUMEpaMiu U MOACHECHUAMUA Ha BCC
TCOPETUICCKUE BOITPOCHI 6I/IJ'I€T3., TIOJITHOCTBIO PCUICHA U paciiicaHa 1o }IGFICTBI/IHM XOTs OBI OJIHa 3aja4a u3 6I/IJ'leTa, 100 MOJTHOE
peuI€eHue AByX 3a1a4 U3 OnjIeTa ¥ HETIOJHBIN OTBET HA TEOPETUICCKUEC BOIIPOCHI; YETKUW JIOTMYHBIN OTBET Ha
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TEOpPETUYECKUE BOIPOCHI B OHjIeTe U JIF00bIC JIOTHUHBIE TIOSICHEHUS 10 33J1a4aM, JIM0O0 TOJIHBIA OTBET HA OJMH TEOPETHYECKHA
BOIIPOC U pPeLIeHHne OAHOH 3a1a4n (YacTuyHoe (He MeHee 50% pelIeHns 3a/1aui) WM IOJHOE B 3aBUCUMOCTH OT CJIOKHOCTH
3a/1a4n), JIM0O 1MouTH nosiHoe (He MeHee 80% perieHus U1 KaK/J0H 3a/1a4n) peleHne o0enx 3aaay;

«HE 3a4TEHO» - BBIONHEHUE MeHee 50% 3amaHni, yKka3aHHBIX B OMiIeTe, 3a HCKIIOUEHHUEM CIIyJ4aeB IOYTH MOJHOTO (He MeHee 80%
peLIeHHs IS KaXK/I01 3a/jauM) pelieHus: o0enx 3aaad.

Ha sx3aMeHe cTyJeHT NOIy4aeT OLeHKY:

«OTIIMYHOY» — PA3BEPHYTHIH OTBET C MPUMEPAMH 1 MOSICHEHUSIMH Ha BCE TEOPETUUECKIE BOTIPOCHI OMJIETa, IIOTHOCTHIO PEIICHB U
pacrucaHsl 1o JSUCTBHUAM BCE 3aJ1auH, yKa3aHHbIE B Ouiere;

«XOpOILIO» — Pa3BEepPHYTHIN OTBET C MPUMEPAMH U MOSICHEHUSMH Ha BCE TEOPETHYECKHE BOMPOCH OMIIeTa, OJTHOCTHIO PEIIeHa 1
pacrucasa 1o eficTBUsAM XOTs Obl 0J1Ha 33aa4a U3 Omiera, MO0 MMoJTHOe pelIeHne ABYX 3aay U3 OuiieTa U HelOJIHbBIA OTBET Ha
TEOPETHYECKHE BOIPOCHI;

«YZIOBJIETBOPHUTEJILHOY» - YETKUI1 IOTUYHBII OTBET HAa TEOPETHUECKKE BOIIPOCH! B OMIIETE U JIIOOBIE JIOTHYHBIE MTOSICHEHHS 1O
3a7a4am, JTM0O0 MOJTHBINH OTBET HA OJUH TEOPETUUECKHI BOTIPOC U pelleHne OqHo! 3agaun (yactuuHoe (He MeHee 50% perieHus
3aJ1au) WIK TOJIHOE B 3aBUCUMOCTH OT CJIOKHOCTH 3a/1a4H), MO0 1ouTH mnosiHoe (He MeHee 80% perieHus Ui KXo 3a1aun)
pelnreHne o0enx 3anad;

«HEYJIOBIIETBOPUTEIILHOY - BBINONIHEHHE MeHee 50% 3a1aHuii, yKka3aHHBIX B OMIIeTe, 32 HCKIFOUEHHEM CITy4aeB MOYTH MOJIHOTO (He
MmeHee 80% pelIeHunst UTsl KaXKI01 3a1aui) peleHus 00enx 3a/1ad.

7. YHEBHO-METO/JMYECKOE H HHOOPMAIIMOHHOE OBECIIEYEHUWE JTUCHOUIIJIMHBI (MOAY JIST)

7.1. PekoMeHyeMasi JiuTepaTypa

7.1.1. OcHoBHas auTEpaTypa

ABTODBI, COCTaBUTENHN 3arnaBue WznarensctBo, TOn| Pecypc

JI1.1 |Xaiixuu C. D., dusnyeckre 0CHOBBI MEXaHUKH: yueOHOE ocobue Mocksa : Hayxka, 9BC
I'puroposa B. A. (https://biblioclub.ru/index.php?page=book&id=450023) 1971

JI1.2 |CuByxuH /1. B. OO0wmuii kype ¢pu3uku: yaedbHoe nocodue Juis By30B: B 5 Tomax ToM |Mocksa : 3BC
3: 9JeKTPUIECTBO W3narensckas
(https://znanium.com/catalog/document?id=303207) ¢bupma "dusnko-
MaTeMaTHIecKas
nureparypa" (OU
3MATIINT), 2015

JI1.3 |Ko3sipes A. B. TepMmoauHaMuKa U MOJIEKYJIIpHas (HU3UKa: yueOHOE mocoOue Tomck : Tomckmit 9BC
(https://biblioclub.ru/index.php?page=book&id=208984) rOCYIapCTBEHHBbIIH
YHUBEPCHUTET
cucTeM
yIIpaBJIeHHUS U
PanuodIEKTPOHUK
n, 2012

JI1.4 |Ky3nenos C.U. MonekynspHas ¢pusuka. TepmoauHaMuKa: yueOHOE mocobue Tomck : 9BC
(https://znanium.com/catalog/document?id=158014) HanmonanbHbIi
HCCIIEI0BATEIbCK
uit Tomckuit
TTOJIUTEXHUYECKU 1
yauBepcuteT, 2007

JI1.5 |Ky3nenos C.H. dusnyeckre OCHOBBI MEXaHUKH: yueOHOE TTOco0He Tomck : 9BC
(https://znanium.com/catalog/document?id=165178) HaunonansHbIiH
HCCIIEI0BATENbCK
nif Tomckuit
MOJIMTEXHUIECKH U
yausepcutet, 2007
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ABTOpBI, COCTaBUTEIH 3arnaBue W3znarensctBo, rox| Pecype
JI1.6 |CuByxun /1. B. OO0muil kypc ¢pusuxu: yuebHoe nocodue s By30B: B 5 Tomax ToM |Mocksa : OBC
1: MexaHHUKa Wznarensckas
(https://znanium.com/catalog/document?id=303205) ¢bupma "duznko-
MaTeMaTHYecKast
mureparypa" (OU
3MATIJINT), 2014
JI1.7 |CuByxun [I. B. O0muil kypc ¢pusuxu: yuebHoe nocodue Mocksaa : OBC
(https://biblioclub.ru/index.php?page=book&id=82991) ®usmatur, 2002
JI1.8 |CaBenbes U. B. KBanToBas ontuka. AromHas ¢usuka. ®uznka TBEpAOro Tena. Camnxr- [lerepOypr | 3BC
®duzrka aTOMHOTO sI/Ipa U AIIEMEHTAPHBIX YaCTHUI] : Jlans, 2022
(https://e.lanbook.com/book/210611)
JI1.9 |®enopyk B.A., Trokun |Konebanus u Bonnbl. Ontuka: yueGHoe mocodue Owmck : Cubupcekmii| 3BC
A.B. (https://znanium.com/catalog/document?id=435709) rOCYIapCTBEHHBIH
aBTOMOOWIBHO-
JIOPOKHBIN
yHuBepcurer, 2023
JI1.10 [CaBennes 1. B. Kypc ¢usuku. B 3 Tomax. Tom 2. Dnekrpuyectso. Konebanust u Cankr- [Tetepoypr | 3BC
BOJIHBL. BonHoBas ontuka: yuebHOE ocobue Ajs By30B : Jlans, 2026
(https://e.lanbook.com/book/507521)
7.1.2. lonoiHUTEIbHAS JTUTEPATypa
ABTODBI, COCTaBUTETHN 3arnaBue WznarensctBo, ronm| Pecypc
JI2.1 (Crpenxos C. II. Mexanuka: yae6HOe ocodue Mocksa : Hayka, 3BC
(https://biblioclub.ru/index.php?page=book&id=494770) 1975
J12.2 |KanammaukoB C. T'. DNEeKTpHUYECTBO: yueOHOE mocodue Mockaa : 9BC
(https://biblioclub.ru/index.php?page=book&id=83226) duzmaraur, 2004
JI2.3 |Kanamnuxos H. I1., IMpakTuKyM 1O pelIeHuIo 3a1a4 o 00meMy Kypcy GpU3nKy. Cankr- [lerepbypr | OBC
Koxenukos H. M., Konebanus u Bonasl. OnTHKa : Jlann, 2022
Kotsipsio T. B., (https://e.lanbook.com/book/211400)
Crupun I'. T'.
J12.4 |Ky3nenos C. 1. Mexanuka. MonekynsipHas puzuka. TepMmoauHamuka Cankr- [lerepbypr | OBC
(https://e.lanbook.com/book/211460) : Jlaus, 2022
JI2.5 |AkcenoBa E. H. Oomas ¢usuka. Koxebanus v BOIHEI (TJIaBBI Kypca) Cankr- IlerepOypr | 3bC
(https://e.lanbook.com/book/212678) : JIanb, 2022
JI2.6 |Axkcenona E. H. O6mas ¢pusuka. Mexanuka (TJaBbl Kypca) Cankt- [letepObypr | OBC
(https://e.lanbook.com/book/212681) : JIanb, 2022
JI2.7 |Axcenosa E. H. Oo6mras ¢usuka. OnTHKa (TIaBbI Kypca) Cankr- Ilerepbypr | OBC
(https://e.lanbook.com/book/212684) : Jlaus, 2022
JI2.8 |Akcenosa E. H. Oomas ¢usuka. TepmoaunaMuka u MosekyisipHast ¢pusuka (raassl  |Canxr- [lerepOypr | OBC
Kypca) : Jlans, 2022
(https://e.lanbook.com/book/212687)
JI2.9 |Akcenona E. H. O6mas puzuka. DIEKTPUIECTBO U MAarHETH3M (TJIaBbI Kypca) Camnkr- [TerepOypr | 3BC
(https://e.lanbook.com/book/212690) : Jlaus, 2022
JI2.10 [Kanamnukos H. I1., ITpakTHKyM II0 pemeHHo 3a1a4 oomero kKypca ¢usnkn. Mexannka |Cankr- ITetepbypr [ OBC

Kotsipno T. B., Kycros
C.JL,Crupun I'. T'.

(https://e.lanbook.com/book/212900)

: JIanp, 2022
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ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI2.11 |[Kum O. Y., Maxpo . |®usuka. Mexanuka. Kypc nexmuii ¢ mpuMepamu pemenus 3a1a4y Camnkr- [TerepOypr | OBC
I'., Jlesur [I. U. (https://e.lanbook.com/book/223532) : Jlanb, 2022
7.1.3. Metonnueckue pa3zpabdoTku
ABTOpBI, COCTAaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI3.1 |MarseeB A. H. MexaHuKa U TEOpHUSI OTHOCHTEILHOCTH: yueOHOE TOCOOHE st Cankr-IletepOypr
BY30B [u np.]: JTans, 2009
JI3.2 |Becconos A. A. MexaHuKa: KOHCIIEKT JICKIMH YensOUHCK : 9BC
(https://library.csu.ru/rbooks2/view2? W3naTenscTBO
code=local/007753/bessonovaa) YenaOUHCKOTO
TOCYapCTBEHHOT O
YHHUBEPCHUTETA,
2013
JI3.3 |BecconoB A. A. JlaGopaTopHbIii MPAKTUKYM I10 MOJICKYIISIPHOH (pu3HKe YenstOuHCK : 3BC
(https://ibrary.csu.ru/rbooks2/view2? W3nareapcTBo
code=local/007707/bessonovaa) YenaOUHCKOTO
rOCYapCTBEHHOT O
YHUBEPCHTETA,
2015
JI3.4 |Tpodumos B. T Ou3NpakTHKYM: ONTHKA: ydeOHOe mocodue YensOuHCK : [0.
n.], 1991
JI3.5 [Margees A. H. DJIEKTPUYECTBO U MarHETU3M: yueOHOe mocoOue JIisi By30B Mocksa : Beicmas
mKkosa, 1983
JI3.6 |MarseeB A. H. MonekynsipHas ¢pu3uka: yueOHOe ocodue Ui CTYIeHTOB By30B Mocksa : OHUKC ,
2006
JI3.7 |'puropses 0. M., dusrka aTOMa U aTOMHBIX SIBIICHHN: ydeOHOe mocooue Mockaa : 9BC
Keraxun U. C. (https://biblioclub.ru/index.php?page=book&id=457657) @usmatiut, 2015
JI3.8 |JlanncGepr I'. C. Onruka: yueOHOe mocodue Mockaa : 3BC
(https://biblioclub.ru/index.php?page=book&id=485257) ®msmariaut, 2017
JI3.9 [Capuna M. II., BonHoBas 1 kBaHTOBasI oNTHKA: ydeOHOE mocooue HoBocubupck : 9BC
Xomssko B. H. (https://biblioclub.ru/index.php?page=book&id=576508) HoBocubupckmuii
roCyIapCTBEHHBIN
TEXHUYECKUI
yHuBepcuteT, 2019
JI3.10 [IIupanumswmin 1. A., |[3nexTprdyecTBO U MarHeTH3M Cankrt- [letepoypr | OBC
Mlanaruna E. B., (https://e.lanbook.com/book/209804) : JTanb, 2022
Kansesa H. A.,
ITonkora E. A.
JI3.11 [MuponoBa I'. A., MorekyssipHas Gpu3uka ¥ TepMOAMHAMUKA B Bopocax u 3anadax  |Caskr- [Terepoypr | OBC
Bpauar H. H., (https://e.lanbook.com/book/210875) : Jlans, 2022
Caintenkuii A. M.
7.2. IlepeyeHb pecypcoB HH(POPMALHOHHO-TEJIeKOMMYHHKAMOHHO¥ ceTd ""MHTepHeT"
D1 |Jlans [DaexTpoHHbIHA pecypc] : anekTpoHHO-0ubmoTeynas cucrema (OBC) / m3narenscrso Jlans http://e.lanbook.com/
32 [IOpaiir [DnekTpoHHSI pecypc] : anekTpoHHO-O0ubnHoTeuHas cucrema (35C) / u3natenscto FOpaiir. https://biblio-
online.ru
33 | YHuBepcuTeTcKas OnOIMoTeKa OHIaiH [ DNEKTPOHHBIN pecypce] : aNeKTpoHHO-0nbmoTedHas cuctema (O6C) / OO0
Jupexrtmenua [Tabmummmar. http://biblioclub.ru/
D4 |Znanium.com [DeKTpoHHBIH pecypc] : 37ekTpoHHO-6ubmmoTeunas cucrema (ObC) / HayuHo-u3aaTensCkuii eHTp
WHOPA-M. http://znanium.com
35 |YuebHo-MeToauueckuii caiit «IIpemonasarensim u crynerram» http://teachmen.csu.ru
D6 |Hayunsie u HayuHO-nonyIsipabie gexiuu http://elementy.ru
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D7 |Hayunas anexrpoHHas 6ubanoreka Poccuiickoit Akagemun Hayk http://www.elibrary.ru

7.3 Ilepeuenb MHGPOPMALIMOHHBIX TEXHOJIOTHIA

7.3.1 IIporpaMMHoe obecnedeHne

Adobe Reader

WinDjView

LibreOffice

Adobe Connect Acrobat

LMS Moodle

7.3.2 IIpodeccnonaibHbie 62361 JAHHBIX U HHGOPMALHOHHO-CIPABOYHbIE CHCTEMbI

1. DnekTpoHHbIH KaTanor HayuyHoi OudnuoTeku Yenl'Y [DnekTponHbIN pecypce] : 6a3a nanubix / Uens0. roc. yH-T. — UensOuHCK,

1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : xypHaib
American Physical Society : caiit. — URL.: http://journals.aps.org/about — 3. anrit. — Pexum 10CTyma: TOIBKO U3 CETH
yHUBepcHTETa. — TEKCT : SNEKTPOHHBIH.

3. Web of Science : mymsTuancuuIuinHapHas pepepatuBHas 6a3a JaHHBIX / KOMITaHus Thomson Reuters. — Pesxxum goctyma: st
3apeructpup. noas3opareneil Uenl'Y. — TekcT : 37€KTpOHHBIN.

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

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — fI3. auri. — Pesxum gocTyma: s 3aperucTpup. nons3opareneit Yenl'y.
— TeKcT : AMeKTPOHHEIH.

6. KOHCITEKTHI JIEKIHI ¢ IEMOHCTPAIMAME U BUPTYaILHBIMI 1Tab0paTOPHBIMH dKCIIEpUMEHTaMHU Ha caiite http://teachmen.ru

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbBI (MOYJIST)

Jist peanu3alyiy AUCUUILIMHBL UCTIONB3YIOTCS Y4eOHbIC ayAUTOPUH ISl IPOBEACHUS 3aHATHI JIEKIIMOHHOTO THIIA, TPAKTUYECKUX
3aHATHH, TPYNIOBBIX U MHAMBUYAIbHBIX KOHCYJIBTAUN, TEKYIET0 KOHTPOJIS U IIPOMEXKYTOUHON aTTECTAllUH, a TAKXKe IOMEIeHHS
JUISL CAMOCTOSITEIBHON pa0bOThl. Y4eOHbIE ayTUTOPUH YKOMIUIEKTOBAHbI CIIEIMAIN3UPOBAHHON MEOEIIbIO M TEXHUYECKHUMU
CpeCTBaMH O0YIEHHS - MYJIBTHMEIUHHBIM 000pyIoBaHHEM (3KpaH, HOYTOYK, IPOEKTOP, KOJIOHKH).

Jlnst mpoBeieHNs 3aHATHH JIEKIIMOHHOTO TUIA NPEJIaraloTcst Habopbl JEMOHCTPALOHHOTO 000PYA0BaHUS U yueOHO- HATJIAHBIX
nocoouit (MynpTUMeIUiHbIe Ipe3enTanuy). JlabopaTopHbIe 3aHATHS IPOBOIATCS B yIEOHBIX J1a00PATOPHSIX HIIEKTPHUYECTBA U
OITHKH, OCHAIIICHHBIX HEOOXOIMMBIM 000PYAOBaHHEM, NIEPEUCHb KOTOPOTO MPUBEJICH B MAcopTax JIA00paTOPHH.

Hcnonb3yercs 51eKTPpOHHBIM YNTaIbHBIN 321 HayuHO# 6ubnnoteku Uenl'Y (ayautopus 206) s caMOCTOSITENILHOM paboTh
CTyJIeHTa, OCHAIIICHHEII MTepCOHATBHBIMU KOMIBIOTEPAaMH, MyIIbTUMEINHHOM ammapaTypoi. B ayquropun obecriedeH IoCTy K
Pa3IMYHOM CIIPaBOYHOI JTUTEpAType, SHIUKIONEIUSIM, ONOIHOrpadMuecKiM U IMOJTHOTEKCTOBBIM 0a3aM JTaHHBIX,
HH(POPMAIIMOHHBIM pecypcaM «HTepHeT».

9. METOAUYECKHUE YKA3ZAHUA JJISA OBYYAIOIIIAXCA 11O OCBOEHHUIO JUCHHUIIVIMHBI (MO/Y JIS)

OcBoeHue coziepxkaHus ydeOHoNH nucuunanHbl « DU3nKa» ocylEeCTBIIETCS Ha JEKIUX, IPAKTUYECKUX 3aHATUAX U B IIpoLiecce
CaMOCTOSTEIbHON YyueOHOH NesTeIbHOCTH CTYACHTOB.

JIeKMOHHBIE 3aHATHS 00ECIEYNBAIOT TEOPETHIECKOE M3YUCHHE TUCIUTIIHHEL. OCHOBHBIMU METOJAMH O0OyJICHHUS SBISIOTCS
MH()OPMAIIIOHHO-00BSICHUTENBHBIH U TpoOieMHbIi. Ha JTeKIUsIX n3naraercss OCHOBHOE COJIEp)KaHHEe T€M IPOrpaMMBl, IPOBOIUTCS
aHaJIM3 OCHOBHBIX NOHATHHA U pACCMaTPUBAIOTCS IIPUMEPBHI.

JIeKIIMOHHBIN MaTepHall SIBISETCS BXKHBIM, HO HE €AMHCTBEHHBIM IS YCBOCHUS ydeOHOM AucuuIuHbL. Ero o0s3arensHo
HEOOXO0IUMO IOIOIHUTH MAaTEPUAIOM OCHOBHOM U JIOMOIHUTENBHON IUTEPATYPHI 110 TEME.

Ocobo0e BHUMaHHE B TEUCHHUE CEMECTPa ClIeyeT OOpaTUTh Ha BHITOJIHEHHE PadoT J1a00paTOPHOTo MPAKTHKyMa: HEIOIYyCTHMBI
IPOITyCKH 1a00paTOpHBIX paboT 03 yBaXXUTEIbHON IPUYKHBIL.

IIpu BO3HMKHOBEHHMH BOMIPOCOB 110 TeMaMm, BeiHocuMbIM Ha CPC, cnietyet oOpaTUThCs 32 KOHCYJIbTAlUEH K MPEnojaBaTeto,
BelyLIeMY JIEKIIMOHHbIE 3aHATUs. IIpy BOSHUKHOBEHUY 3aTPYAHEHUI B IOHUMAHUU MaTeMaTHYECKOrO anmnapara (GU3UKH CleyeT
00paTUTBCS K COOTBETCTBYIOIINM yU€OHUKAM 110 KypCY BbICLIEH MaTeMaTUKH.

BaXHBIM MOMEHTOM NIPH U3YYEHHH JTI000H TUCIUIUINHEI ABISIETCS OPraHU3anusl CaMOCTOATeNbHON padoTsl. [Ipu ocBoeHuH
Marepuasa He clIelyeT CTPEMUTHCS K MEXaHUUECKOMY 3allOMUHAHUIO IPUBEIEHHBIX ONpeAeneHui, GOpMyIHPOBOK U MONOKEHUH,
eciu TpeboBaHus K Bam mpsMo He yka3bIBaloT Ha 3T0. BrionHe 3¢ (heKTHBHOI MOXKET 0Ka3aThCs MOMbITKA IOHATH CYTh SIBJICHNS,
BBIPa0OTaTh CBOE OTHOLIEHHE K HEMY, OIIUPAACh HA MAaTePUall, COAEPKALUICS B pEKOMEHIOBAHHON
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nureparype. Takke peKkoOMeH1yeTcs paBHOMEPHO paclpeessiTh Harpy3Ky CaMOCTOSATENIEHOTO 00yUeHHsI B TEUSHHE CeMeCTpa.

B ciiygyae npuMeHeHHs Ipy 00yYeHNH UCIUIUIMHEL DIEKTPOHHOTO O0YyYeHHs, AUCTAaHIMOHHBIX 00pa30BaTeNbHBIX TEXHOIOTHI
oOrieHre 00y4aromuXcs U NpernojaBarelis OCyIECTBISIETCS B PEKUME PealbHOTO BpeMeHH (0 HiIalH-JIeKIiH (BeOUHAPHI), YaThl,
BHJIC0-KOH(EPEHIINH 1 JIp.) WU OTIOKEHHOTO BpEMEHH (CHCTeMa qucTaHImonHoro ooygyenus Moodle, MS Office365, ¢popymsr,
3JIEKTPOHHAS 110YTa U Jp.).

[Tpu oGy4eHun JHIl C OTPAHUYEHHBIME BO3MOXHOCTSIMH 3/10POBbsI JJIEKTPOHHOE 00y4YeHHe, TUCTaHIIMOHHbIE 00pa30BaTeIbHbIE
TEXHOJIOTHH NPEeIyCMaTPHBAIOT BO3MOKHOCTD IIpHeMa-Iiepeadr HHHOPMAaIMy B JOCTYITHBIX U1 HUX (opMax.

Peanuzanus TUCUMIUIMHBI C IPUMEHEHUEM 3JIEKTPOHHOTO 00y4YeHus], TUCTAaHIIMOHHBIX 00pa30BaTeNIbHBIX TeXHOJIO0TruH (Hanee — 30,
JOT) ocymectusercs: Ha ocHOBaHHH «I10I0KeHNUS 0 peanu3anuyl OCHOBHBIX H JIOTIOJHUTEIBHBIX 00pa30BaTeIbHBIX IPOrPaMM ¢
MIPUMEHEHUEM DIIEKTPOHHOT0 00y4YeHHUs U JUCTAaHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOJIOTHIT B (heiepajIbHOM rocyJapCTBEHHOM
Or0PKETHOM 00pa30BaTENIHLHOM YUPEKICHUH BRICIIET0 00pa3oBaHus «UeIstOMHCKUIT TOCYIapCTBEHHBI YHHBEPCUTETY,
«ITonoxeHust 0 mopsiKe 3a4eTa 00yYarOIUMHUCS TI0 OCHOBHBIM IpOdeccHoHaIbHBIM 00pa30BaTeIbHBIM MIPOrPAMMaM BBICILIETO
obpazoBanus B PI'BOY BO «Uenl'Y» pe3ysnbTaToB OCBOCHHS B OpraHH3aIUAXK, OCYIICCTBISIFONINX 00pa30BaTEIbHYIO
JIeSITeIbHOCTD, YU€OHBIX PEIMETOB, KYPCOB, AUCLUILIMH (MOYJEil), IPAKTHK, JOTIOJIHUTEIbHBIX 00pa30BaTEILHBIX TPOTPAMM)
MOCPEICTBOM 3JIEKTPOHHOH HHPOpMAaIMOHHO-00pa3oBarenbHol cpenibl PTBOY BO «UenlVy». B HCKIIOYUTENBHBIX CIyYasx
(popc-Maxkop H T.I1.) IpU pean3aly 00pazoBaTenbHON aAesTenbHOCTH ¢ npuMeHeHreM D0, IOT MoryT npuMeHSTh KOMIIOHEHTHI,
He BXOJUSIINE B IEPeUeHb dJICKTPOHHONH HHPOPMAIIMOHHO- 00pa30BaTeIbHOM Cpe/Ibl.

10. CHEIMAJIBHBIE YCJIOBHUS OCBOEHUSA JUCHUIIIMHBI OBYYAIOIIIUMUCA C HHBAJIMJHOCTBIO K
OI'PAHUYEHHBIMHU BO3MOKHOCTAMU 31OPOBbSI

OcBoeHye JUCHMIUIMHBI HHBAIHJAMU U JMIAMU C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 37I0POBbsl OCYIIECTBIAETCS C UCIONb30BAHHEM
CTeIHUANbHBIX TEXHHYECKUX CPEICTB U WH()OPMALMOHHBIX TEXHOJOTHUH, MPEIOCTaBIsSeMBIX PecypCHBIM y4eOHO-METOANYECKHM
LHEHTPOM 110 OOYYEHUIO0 WHBAJIWIOB W JIMI C OTPaHHMYEHHBIMH BO3MOXKHOCTSAMH 370poBbsi Yenl'Y mo 3ampocy oOyuaromierocs
(MOOHMIBHEIE CIIENMABHBIE TEXHUYECKHE CPEICTBAa Ul JIML C HApYIIEHWSMH 3pEHHsS M C HapyIIEeHHEM CJIyXa, acCHCTHBHBIC
UH()OPMAIIMOHHBIE TEXHOJIOTHN).

IIpn HEOOXOMMMOCTH A OOYYAIOIIMXCS € HApYIICHUSMH 3peHHs Ha paboumx MecTax Ui NMPOBENCHHUS MPAKTHISCKUX HIIH
71a00paTOPHBIX 3aHATHH YCTAHABIMBAETCS CIELHUAIbHOE NPOrpaMMHOE obecredeHHe (IporpaMMa peueBOil HaBUTaAIUU, pedeBble
CHHTE3aTOPbI, SKPaHHbIE JIYIIBI).

B yuebOHble aynutopun obecriednBaeTcss OECIPENSITCTBEHHBIH JOCTYI AJIsl OOYYaIOMIUXCS ¢ WHBAIMAHOCTBIO M C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 30pOBBsl. B Kak10ii aymuropuy, riue 00y4aroTcss HHBATUIBI U JIUIA C OTPAaHMYEHHBIMU BO3MOKHOCTSIMH 37I0POBB,
IpeycCMaTPUBAETCS COOTBETCTBYIOLIEE KONUYECTBO MECT ISl 00yJaIOMUXCs ¢ YI€TOM HapyIIECHUH UX 340POBBSI.

Jns ocBoeHMs AWCUWIUIMHBI WHBAIUIAM M JHLIAM C OTPAaHWYCHHBIMH BO3MOXKHOCTSMH 3I0POBbSI NPEIOCTABISAETCS TOCTYI K
MEeYaTHBIM MCTOYHUKAM, UMEIOIUMCS B HayyHOU 6ubnnorexe Yenl'V, ¢ moMOLIBIO CHENUATIBHBIX TEXHUUECKUX CPEJCTB; AOCTYII C
MOMOIIBIO CIIEIMAIBHBIX TEXHUYECKUX M IPOrPaMMHBIX CPEICTB K JJICKTPOHHBIM HCTOYHHMKAM, IPEJICTABICHHBIM B (opme
JNIEKTPOHHOTO JIOKYMEHTa B (poHIe HayuHOH Onbmrorexy Yenl'Y iy aeKTpOHHO-OMOIMOTEYHBIX CHCTEMAX.
Y4ebHO-MeToAnYECKHe MaTepUabl A1 O0YJaloIMXCsS U3 YHUCJIA UHBAJIMIOB U JIUI C OTPAaHUYEHHBIMU BO3MOXKHOCTSAMH 3710POBBSI
MPEIOCTABIAIOTCS B opMax, alaliTHPOBAHHBIX K OTPAHHYEHHUSIM UX 3I0POBBSI 1 OCOOCHHOCTSIM BOCTIPHATHS HH(POPMAIIUH.

J1J1s1 MHBANKOB U JIUI] C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3/J0POBbSI OCBOSHHE TUCIUTUIMHBI MOXKET OBITh YACTHYHO MJIH TIOJHOCTHIO
OCYIIECTBJICHO C UCIIOJIH30BAHUEM AUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOTHH.

IIpn mnpoBegeHUM NPOMEXKYTOYHOH AaTTECTAlMM IO JMCLMIUIMHE OOY4YaroUMMCS € WHBAJIMIHOCTBIO U C OTrPaHHYCHHBIMU
BO3MOKHOCTSIMH 37I0pPOBBsl O0ECIIEUMBAECTCS MO0 WX 3asABICHHIO NPENOCTAaBICHHE B JOCTYIHHOW (OpMe B 3aBUCHMOCTH OT HX
UHIUBUAYAJIBHBIX OCOOECHHOCTEH MHCTPYKIMU O TOPSAAKE IIPOBEACHUS NPOMEXKYTOUHOH aTTecTaluy, OLEHOYHBIX CPEACTB U
BO3MOYKHOCTH OTBETOB Ha 3a/laHMs (MHCBMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIbIOTEpE, MHChMEHHO mpudtom bpaiins, c
UCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA, YCTHO).

IIpu npoBeieHNH IPOLIEAYPHI OLICHUBAHMUS PE3YIbTAaTOB 00yUYeHHs WHBAJIHIOB | JIHI C OTPAaHHYSHHBIMU BO3MOXXHOCTSIMU 310POBBS
IpefycMaTpUBaeTCsl UCIIOIb30BaHue npenocTaBieHHbIX Yenl'yY uiamM coOCTBEHHBIX TEXHUIECKUX CPEICTB, HEOOXOIUMBIX UM B CBS3H
C UX UHIUBHUYaJbHBIMA 0cOOEHHOCTSIMU. [Ipy HEOOXOAMMOCTH MHBAIMIAM U JIULIAM C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMU 3/J0POBbS
HpefoCTaBIsIeTCs JOIOIHUTENFHOE BpeMs IS IIOATOTOBKH OTBETa HA 3alaHMs, IPOLEypa OLCHUBAHUS PE3yIbTaToOB O0YyUECHUS 110
JUCLUIUIMHE MOXET MPOBOJUTHCS B HECKOJIBKO 3TAIOB.

© ®I'BOY BO «Henl'V»
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