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PaGouas nporpamMma McHMiinmbL "@u3uka” Mo HaNpas/IeHHIo NOAr0TOBKH (cneunansnocty) "KomnsioTepnas
GezonacHocTs” HANpaBieHHOCTH (NMPOQUII0) CrienMaln3aluus N 1 "Ananu3s 6e301nacHOCTH KOMITBIOTEPHBIX CHCTEM": cTp. 2
®I'BOY BO «Yenl ¥V»

PaGouasi nporpamma AHCUHILIHHbI (MoayJisl) IPHHATA:

VyeHBIM COBETOM MaTeMaTn4eckoro (akybTeTa

[poroxon 3acenanus Ne 5 « A7 _»___ €& 2021 r.
Ilpencenarens Y4eHOro copera Q
MaTeMaTH4eCcKoro (axKyJbTeTa - E.A. Coponosa

Cekpetapb Y4€HOI0 COBETa
K C.A. Hukutuna

MaTeMaTH4eCKoro (axkyibTeTa

PaGouas nporpaMma AMCUHILTHHBI (MOyJifl) 0100peHa H PeKOMEeH10BaHA kadeapou

O6uieit U npUKJIaAHON PU3UKH

[Iporokoin 3acenauusa Noe _ O35 or « /7 »__ A4l 2021 r.

3aBeyroluii kadeapoii /z’c_} A.E. Maitep

ABTOp (COCTaBUTEIIb) g ‘/,ﬁ A.A. Dbenb

KaHauaaT GHU3UKO-MaTeMaTHYECKUX HayK :

CrpykTypa pa6odeii nporpaMMbl COOTBETCTBYET NPHKa3y peKTopa
®Ir'BOY BO «Heal'¥» ot «05» nexadps 2018 r. Ne 678-1
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PaGouas mporpamma quctuminsel "®Ousnka’ Mo HanpaBIeHUIO MOATOTOBKY (crenuanbHocTH) "KomnbioTepHas
Oe3omacHOCTh" HampaBiIeHHOCTH (Tpodmto) cnennanu3anys N 1 "Ananns 6e301acHOCTH KOMIIBIOTEPHBIX cHcTeM": ctp. 3
OI'bOY BO «Uenl'V»

Conep:xkanme

1. Ilenu ocBOEHUS AUCHMUILIMHBI

2. Mecro nucuuruHsel B crpykrype OITOIT

3. Komnerenuuu oOydaromerocsi, QOpMHUpyeMbIE B pE3yJIbTaTe€ OCBOCHHUSI TUCUUTIIIUHBI
(Momyist)

4. O0beM TUCHUTUTUHBI (MOTYIs)

5. CtpyKkTypa u cojiep>KaHue TUCUUTUTUHBI (MOYIIS)

6. oHJ OIIEHOYHBIX CPEACTB

6.1. IlepeyeHb BUAOB OLIEHOYHBIX CPEJCTB

6.2. TunoBble KOHTPOJILHBIE 3aJ]aHUS U UHBIE MAaTEPUAJIbl JUIsl TEKYIIEH aTTecTaluu
6.3. TunoBbie KOHTPOJILHBIE BOMPOCH U 3aIaHUS IJIs1 TPOMEKYTOUHOU aTTeCTaIlluU
6.4. Kputepuu olieHUBaHUS

7. YueObHo-MeToauueckoe U HHGOPMAITMOHHOE 00ecTieueHUEe TUCIUTIITUHBI (MOTYIIS)
7.1. Pekomenayemas nureparypa

7.2. Ilepedyenn pecypcoB HH(POPMAIIMOHHO-TEIIECKOMMYHUKAIIMOHHOM cetr "MHTepHeT"
7.3. [lepeueb HHPOPMAITUOHHBIX TEXHOJIOTHIA

8. MarepuralibHO-TEXHUYECKOE 00eCTICUeHUE TUCIIUTUTUHBI (MOTYIs1)

9. Meroauueckue yka3aHus JIJisi 00y4aromuxcsi M0 OCBOCHUIO TUCIIUTUIMHBI (MOTYJIs1)
10. CneunanbHble YCIOBUS OCBOCHHS TUCUUIIIMHBI 00yJaroUMHUCS C
WHBAJIMJHOCTHIO U OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbS
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PaGouas mporpamma quctuminsel "®Ousnka’ Mo HanpaBIeHUIO MOATOTOBKY (crenuanbHocTH) "KomnbioTepHas
Oe3omacHOCTh" HampaBiIeHHOCTH (Tpodmto) cnennanu3anys N 1 "Ananns 6e301acHOCTH KOMIIBIOTEPHBIX cHcTeM": ctp. 4
OI'bOY BO «Uenl'V»

1. HEJIX OCBOEHUA JUCHUATITMHBI

Llenbio ocBOCHHS TUCHUILTHHBL «DU3HKa» SIBIAETCS (HOPMHUPOBAHKE Y CTYACHTOB €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS 1
pHUOOpETEHNE CTYAEHTaMH 3HaHNWH 00 OCHOBHBIX (PYHIAMEHTAIBHBIX 3aKOHAX (DH3HKH.

OcCHOBHBIE 3371241 JUCIUIUIMHBL: U3YdEHHE CTYICHTAMH OCHOBHBIX ITOHATHII U 3aKOHOB (PU3NKH; 3HAKOMCTBO C OCHOBHBIMHU
METOJIaMH HCCIIeJOBAHUS, HCIIOJIE3YeMBIMH B (DH3MKE; H3yIeHHE MIPUIIOKEHNH (PU3HIECKUX 3aKOHOB B PO ECCHOHANBHBIX
3ajaydax.

2. MECTO JUCIIUITIJINHBI B CTPYKTYPE OIIOII

IMux (pasnen) OITOIT: F1.0.10

2.1 TpeOoBaHus K NIPeIBAPUTEIbLHOI IIOAT0TOBKE 00y4ar0IIerocs:

I'eomerpus

MartemaTuyecKui aHaIu3

2.2 IucUMILUINHBI M NIPAKTHKH, 1J151 KOTOPbIX 0CBOCHUE JAHHOH TUCHUILNIMHBI (MOAYJ/IS) HEO0X0AUMO KAK
npejuecTBylolIee:

BHGKTpOHI/IKa " CXCMOTCXHHUKA

KOMHL}OTCPHBIG CCTH

TCCTI/IpOBaHI/Ie KOMITBIOTEPHBIX CUCTEM Ha MTPOHUKHOBEHUSA

3. KOMIETEHLIMH OBYYAIOILET OCSI, POPMHUPYEMBIE B PE3YJILTATE OCBOEHU S JUCLATLINHBI
(MOYJIs)

OIIK-4: Cnioco0eH aHaau3upoBaTh GU3NUYECKYIO CYIIIHOCTH SIBJIEHUI U MPOLIECCOB, JIeKAIUX B OCHOBE
(pYHKIMOHUPOBAHNS MUKPO3/JIEKTPOHHON TEXHUKH, IPUMEHSATh OCHOBHBIE (pH3HUecKUe 32aKOHBI U MOJEJIH ISl
pelueHusi 33124 NMPodecCHOHATBHON JeATeIbLHOCTH;

3HaTh:

OCHOBHBIC 3aKOHBI MEXaHNKH; OCHOBHBIE 3aKOHBI TEPMOANHAMUKH U MOJICKYIISIPHOH (DU3MKH; OCHOBHBIE 3aKOHBI
3IEKTPUYIECTBA U MATHETHU3MA; OCHOBBI TEOPUH KOJIeOaHUII U BOJIH, ONTHUKH; OCHOBBI KBAHTOBOH (DM3UKH U (HU3UKH TBEPIOTO
Tena;

YMmerhb:

HCII0JIB30BAaTh MaTEMaTHYCCKHUEC MOICIIN (I)PISI/I‘{eCKI/IX SIBICHUM 1 MMPOLECCOB; pCIIaTh TUIIOBLIC IIPUKIIATHBIC (1)H3I/I‘ICCI(I/IC
3aauun

Baanern:

METOAaAMHU UCCIICTOBAHUA q)I/ISI/I‘ICCKI/IX SIBJICHUH B mpoueccoB

B pe3yjabTaTe 0OCBOCHUS TUCHUILINHDBI oﬁyqamumﬁca JOJIZKCH

3.1 |3uarhb:

3.1.1 [ 6a30oBBIC TeOpETHUECKHE 3HAHUS IO (PU3NKE; CMBICT OCHOBHBIX TEPMUHOB W TIOHATHH (QU3UKH; METOIBI U
crocoObl OTYYSHHUSI M OCBOEHHS MaTepHaia 1no Gpusuke; o GU3NIecKux Mpoleccax, MPOUCXOISIINX B
OKPYXaIOIlIeM MUPE U, B YaCTHOCTH, O (PU3UUECKHUX MPOLECCaX, CONPOBOKIAOMINX IPOPECCHOHATBHYIO
JIeITETBHOCTh

3.2 | YMeTh:

3.2.1 | nonb30BaThCs TEOPETUUECKUMHU 3HAHUS U MPAKTUYECKUMU HaBbIKaMH, IIOJYYEHHBIMU B paMKaX U3y4eHUs
Kypca oOrieli (pU3HUKH; MPOTHO3MPOBATH TOCIEACTBHS (PU3NIECKUX MPOIIECCOB MPOUCXOISIINX B
npoheccuoHaIbHON NESITENbHOCTH; aHAJTM3UPOBATh MOIYYEHHBIE SKCIIEPUMEHTAILHBIE TAHHBIE

3.3 | Baagers:

3.3.1 | 6a30BBIMH TEOPETHUCCKUMH 3HAHUSIMH ¥ HABBIKAMH JTa0OPaTOPHBIX HCCIIeJOBAaHMH B 00macTn Gpu3nku

4. OFbEM JUCIIUIIJIMHBI (MOJLY.JI5T)

Obwas TpyaoeMKocTb 8 3ET
YacoB 1o yueOHOMY IIJIaHy : 288 Bunpl KOHTpOIS B cemecTpax:
B TOM YHCJIE
AyIUTOPHBIE 3aHATHS : 144 3aueTsl 4
camocTosTenpHas pabora : 144 3a4€ThI C OLIEHKOM 3

5. CTPYKTYPA 1 COAEPKAHUE JUCIUITIJINHBI (MOIYJIS)

Kon HaumeHoBaHue pa3e/ioB U TeM /BUJA 3aHATHS/ Cemect | YacoB Jlutepatypa
3aHATH p / Kypc

© ®I'BOY BO «Yenl'V»




PaGouas mporpamma aucuumiinHbl "®usrka" N0 HapaBISHHUIO MOATOTOBKH (crenuansHocTH) "KoMnblorepHast

Oe3omacHOCTh" HampaBiIeHHOCTH (Tpodmto) cnennanu3anys N 1 "Ananns 6e301acHOCTH KOMIIBIOTEPHBIX cHcTeM":

®dI'BOY BO «Yenl'V»

crp. 5

Paznen 1. ®u3nyeckne 0CHOBbI MEXaHUKH

1.1

Ipenmer ¢pusnkn. MexaHuKa U ee CTpyKTypa. Mogenu B MeXaHHUKE.
Cucrema orcueta. TpaekTopus, AIMHA IIyTH, BEKTOP IEPEMEILEHUS.
Cxopoctb. Yckopenue. KnnemaTrka BpamaTeIbHOTO IBIDKeHUS. [1epBolit
3akoH Hptorona. Cuna. Mexannyeckue cucremsl. Macca. mmyibe.
Bropoii 3akon Hetorona. [IpuHInn HE3aBUCUMOCTH IEHCTBHS CHIL.
Tpernit 3akon HeroToHa. 3aKOH COXpaHEHUSI UMITYJIbCA. 3aKOH JIBIDKCHUS
nenTpa macc. Cuiibl B MexaHuke. Paborta, s3Heprusi, MOIITHOCTb.
Kunernueckas 1 noTeHIMaabHAasl SHEPTHSI MEXaHUYECKONH CHCTEMBI.
3akoH coxpaHeHus 3Heprun. Coynapenus. [loreHnuansHOE MOJIE CUIL
ITone cun Tarorenus. Kocmuueckue ckopoctd. MOMEHT HHEPLIMU.
Kunernueckas sneprus Bpauienusi. MoMmeHT cuiibl. OCHOBHOE ypaBHEHHE
JIMHAMUKH BpaIAaTeNbHOTO ABMKEHUS TBEPAOTO Tena. MoMeHT umimysbca
1 3aKOH ero coxpaHeHns. COIOCTaBICHNE OCHOBHBIX BEIIHYHH H
COOTHOIIEHUH ISl TOCTYNATEIBHOTO U BPALIATENbHOTO ABIKEHUS

tena. /Jlex/

JI1.1J11.2J12.2
J12.6J13.2 JI3.3
JI3.7 J13.12
313233

1.2

Kunematnka. JluHamMuka MaTepranbHON Touku. PaboTa u sHeprusl.
MexaHuKa TBEpJOro Tena. JJIEeMEHThI CIeNUaIbHOU TEOpUU
oTHOcHTeNbHOCTH. /Cp/

36

JI1.1 J11.2J12.2
JI2.6J13.2 J13.3
JI3.7 J13.12
013233

Paznen 2. MoJiekyiasipaas pu3uKa 4 TEPMOIUHAMHUKA

2.1

CTaTUCTUYECKUI U TEPMOAMHAMUYECKHI METObI HCCICIOBAHMUS.
Tepmoannamuueckas cucrema. Temmneparypa. Monenb uaeaibHOTO rasa,
OCHOBHBIC 3aKOHBI UACABHOTO Ta3a. YpaBHEHHE COCTOSHHS UICaIbHOTO
raza. OcnoBHoe ypasauenue MKT nzaeansHoro raza. CpenHsis
KBaZpaTHdHasi CKOPOCTh MOJICKYJT HACAIBFHOTO ra3a. 3akoH MakcBeta o
pacipeneIeHII MOJIEKYI HIeaIbHOTO Ta3a Mo ckopocTsaMm. CkopocTH
XapaKTepU3YIOLINe COCTOSHIE UIeaIbHOTO Ta3a. bapomerpruueckas
dopmyna. Pactipenenenne bonbimana. CpenHsis [MHAa CBOOOIHOTO
npoOera mosekyin. Ssnenue nepeHoca. TemmonposogHoCTh. Juddysns.
Buyrpennee TpeHue (BI3KOCTh). BHyTpeHHAs 3HEeprus
TEepPMOAMHAMUYECKOH cucTeMbl. Yncio crerneHeii cBo0opl. 3aKOH
BonpiiMaHa 0 paBHOMEPHOM pacIpeieNICHHH SHEPTHH TI0 CTETICHIM
cBoboel. [TepBoe Havano tepMoanHamMukn. PaboTa rasa mpu ero
pacupernd. TemnoeMKocTb. MosipHas TEMII0EMKOCTh P MOCTOSIHHOM
o0beme. MomsipHast TETUIOEMKOCTh TP MTOCTOSTHHOM JaBJICHHH.
YpaBuenune Matiiepa. M3onporieccol. Anuabatideckuii mporecc. Padbora
rasa B aguabaTuueckoM mporiecce. [lomuTponudeckue mporeccsl.
Kpyrosoii npouece (uuki). KII xpyroBoro npouecca. OOpaTumblii u
HEeoOpaTHUMBIH TPOIecChl. DHTPONHA. 3MeHeHre SHTPOTHH.
CraTtnucTndeckoe TOJIKOBaHHE SHTpoNHH. [Ipomeccs! Bo3pacTaHus
sHTponuu. Bropoe Hauano tepmoauHaMuku. TpeTbe Ha4aso
TePMOAMHAMUKHU. TeruioBble IBUTaTENN U XOJIOANIbHbIE MAILIUHBbI.
Teopema Kapuo. [uxn Kapro. Ypasuene Ban-nep-Baannca. M3oTepmbl
peanbHBIX Ta30B. BHyTpeHH:s sHeprus peanbHoro rasa. JKuakocTa u ux
onucanue. [ToBepxHocTHoe HaTsKkeHne. CMaunBanue. Kpucraminueckue
1 aMopQHEIe TBepAbIe Tena. THITEl KPUCTAUIOB. TeIIoeMKOCTh TBEPIBIX
Tell. M3MeHeHue arperaTHbIX cocTosiHUM. da30Bble IEPEX0bl.
Huarpamma cocrosiaus. Ypasaenue Knaneiipona-Knaysuyca. Ananus
JMarpaMMbl COCTOSTHUSL. /JIex/

JI1.1 J11.4J12.1
JI2.8J13.7 JI3.9
313233

22

MounekynsipHO-KUHETHYECKas TEOPHS HICATBHBIX Ta30B.
TepmoanaaMuka. PeangbHbIe Ta3bl, )UIKOCTH U TBepablie Tena. /Cp/

36

JI1.1 J11.4J12.1
JI2.8J13.7 JI3.9
012233

Pa3ngen 3. 3.]IeKTpl/I'{eCTBO U MAardieTusm

© ®I'BOY BO «Yenl'V»




PaGouas mporpamma aucuumiinHbl "®usrka" N0 HapaBISHHUIO MOATOTOBKH (crenuansHocTH) "KoMnblorepHast

Oe3omacHOCTh" HampaBiIeHHOCTH (Tpodmto) cnennanu3anys N 1 "Ananns 6e301acHOCTH KOMIIBIOTEPHBIX cHcTeM": ctp. 6
OI'bOY BO «Uenl'V»

3.1 Onexkrpuueckuit 3apa. 3akoH Kynona. HanpsokeHHOCTD 12 JI1.1 J11.3J12.3
anekTpocraTuueckoro noss. Ilotox Bekropa E. Ilpunnun cynepnosunuu J12.9713.4 JI3.5
aneKTpocTaTuueckux mnosei. Teopema "aycca. Lupkymsiuus BekTopa JI3.7 JI3.8
HanpspbkeHHocTd. [loreHnmanbHas sHeprus 3apsiaa. [loTeHunan 213233
ANEKTPOCTATHYECKOTO 1MoJIsl. PasHOCTE moTeHnnanoB. CBs3b MEXIY
HANpPsDKEHHOCTHIO U MTOTEHIHAIOM. DKBUIIOTCHIMANBHBIC TOBEPXHOCTH.

ITpumeps! pacuera HanbosIee BaKHBIX CUMMETPHYHBIX
ANEKTPOCTATHYECKHX MOJIEH B BaKyyMe. DJIEKTPOCTaTHIECKOE TI0JIE B
JnudnexkTpuueckoi cpene. IlomsipuzoBanHOCTh. JJusnekTpuueckas
MPOHUIIAEMOCTb Cpebl DIEKTPUIECKoe CMEIIeHHe. Y CI0BHs Ha TPaHUIe
paszena IByX quaeKTpudeckux cpea. CerneroanekTpuku. IIpoBogHuKN
B 3JIEKTPOCTATHYECKOM IT0JIe. DIEKTPOeMKOCTh. KoHIeHCaTOPEI.
CoenuHEeHNS KOHACHCATOPOB. DHEPIUsl CUCTEMbI HETIOIBIDKHBIX
TOUYEYHBIX 3aps10B. DHEPIUs 3apsLKEHHOTO YeIMHEHHOTO MPOBOTHUKA.
DHeprus 3apsHKEHHOTO KOHACHCATOpa. DHEPTHs AEKTPOCTATHIESCKOTO
noJis1. [1oCTOSIHHBIN ANEKTPUUECKUM TOK, CHJIA U INIOTHOCTb TOKA.
CTopoHHHUE CUIIBL. DJIEKTPOABIDKYILAS CHUIa U HanpsbkeHue. 3akoH Oma.
Onextpuueckoe conpotusneHue. CompoTUBIEHNE COEANHEHHS
IpOBOAHUKOB: TemrepaTypHas 3aBUCHMOCTH CONPOTHBIICHNS. PaboTta 1
MOIITHOCTH TOKa. 3akoH J[xoyns—Jlenna. 3akon OMa Juist HEOJHOPOAHOTO
ydactka 1end. [Ipasuna Kupxroda ist pa3BerBieHHbIX enei. /Jlex/

32 OcHOBHBIE 0COOEHHOCTH MarHUTHOTO MoJist. Pamka ¢ TOKoM. 8 JI1.1 J11.3J12.3
Hanpagnenue MarauTHOTO 10JIs1. BekTop MarHuTHOM MHIYKIMK. Makpo JI2.9713.4 JI3.5
TOKH U MHKPOTOKH. CBSI3b MEXTy BEKTOPAMH, XapaKTEPH3YIOIIMHU JI3.7 JI3.8
MarHuTHoe mnoJe. [TonoOue BEeKTOPHBIX XapaKTepUCTUK 2102233
3NEKTPOCTATHYECKOTO ¥ MarHUTHOTO noJer. 3akoH buo—Casapa—

Jlannaca. MarauTHoe nosie NpsiMOro Toka. MarHuTHOE I0JI€ B LIEHTPE
KpYroBoro Toka (coixeHouna). 3akoH Ammnepa. B3aumoneiicteue
HapaieNbHbIX TOKOB. MarHuTHas MOCTOsIHHAsL. ENUHULIBI MATHUTHOM
WHIYKIIAY HATPSDKCHHOCTH MarHUTHOTO TT0JIs. MarHuTHOE ToIe
cBoOOIHO ABIOKYyIIerocs 3apsiaa. Crna JlopeHna. J[BukeHne 3apsKeHHBIX
YacTull B MarHUTHOM moJie. ekt Xosia. Teopema 0 HUPKYISILAN
Bektopa B. IloTok BekTOpa MarHuTHOW nHAYKIMH. Teopema ["aycca s
MarHuTHOTO 0JIs B BakyyMe. CucteMa ypaBHeHull Makcseiia ass
9JIEKTPOMArHUTHOIO 10s. Buxpepoe anexkrpudeckoe noiue. Tok
cmewenus. [lonnas cucrema ypaBuenuit Makcsesuia. OnbiTel @apajes.
3akoH @apanes. 9/1C UHAYKIMY B HEMOIBUXKHBIX IPOBOJHUKAX.
Bpamienne paMku B MarHUTHOM 110Jie. Buxpessie Toku (Tokn Dyko).
WnanykTuBHOCTE KOHTYpa. CaMonHAyKIMs. B3anMHast HHIyKIus.
TpanchopmaTopsl. JHEPTUst MATHUTHOTO 110JIs. MarHUTHbIE MOMEHTBI
9JIEKTPOHOB M aTOMOB. [l1a- 1 napaMarHeTuku. HaMarHu4eHHOCTb.
MarsuTHOe 101 B BemecTBe. deppoMarHeTHky U ux cBoicTsa. /Jlex/
33 JlabopaTopHbIil pakTUKyM O dNeKTpocTaTuke /J1ad/ 8 JI1.1J11.3J12.3
J12.9J13.4 JI3.5
JI3.7J13.8
313233
34 JlabopaTopHBIH MPaKTUKYM MO 3IeKTpouHamuke /J1ad/ 20 JI1.1 J11.3J12.3
J12.9J13.4 JI3.5
JI3.7J13.8
313233
3.5 JlabopaTopHbIi MPaKTUKYM [0 MarHeTu3My /J1a6/ 8 JI1.1 J11.3J12.3
J12.9J13.4 JI3.5
JI3.7J13.8
012233
3.6 Dnextpocratuka /Cp/ 12 JI1.1 J11.3J12.3
J12.9J13.4 JI3.5
JI3.7J13.8
0102233
3.7 Dnexrpoaunamuka /Cp/ 12 JIT1.1 JI1.3J12.3
J12.9J13.4 JI3.5
JI3.7J13.8
0102233
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PaGouas mporpamma aucuumiinHbl "®usrka" N0 HapaBISHHUIO MOATOTOBKH (crenuansHocTH) "KoMnblorepHast

Oe3omacHOCTh" HampaBiIeHHOCTH (Tpodmto) cnennanu3anys N 1 "Ananns 6e301acHOCTH KOMIIBIOTEPHBIX cHcTeM": ctp. 7
OI'BOY BO «Henl'V»
3.8 Marnetunsm /Cp/ 12 JI1.1 J11.3J12.3
J12.9]13.4 JI3.5
JI3.7 JI3.8
Pa3nen 4. Kosiebanust u BoiHbl. BoiHOBasi 1 KBaHTOBasi ONTHKA

4.1 Konebanus. O6muit moaxoa K U3y4eHHUIo KoaeOaHui pa3InaHOn 14 JI1.1 JI11.5J12.3
(busndeckoi mpupoabl. ['apMOHUYECKHE KOJICOAHUS 1 UX JI2.5J12.7J13.1
xapaxTepucTuky. JuddepeHnnansaoe ypaBHEHHE TapMOHHYECKIX JI3.6 JI13.7 JI3.11
KosieOaHMi. DKCIOHEHIMANbHast ()OpMa 3aIIMCH TaAPMOHUUYECKUX 313233
KoyieOaHuii. MexaHnueckue rapMOHUYECKUE KOJieOaH s DHEPrust
MaTepralIbHOI TOYKH, COBEPIIAOIISH TapMOHIYeCKUe KoeOaHusI.

I'apmonnueckuit ocumnnsatop. Ipyxunnsiil MasTHUK. MaTtemaTudyeckuit
MasiTHUK. OU3nyecKuil MasiTHUK. DIEKTPUUECKUH KoneOaTenbHbIH
KoHTyp. CTasiny KoyieOaHHH B U/ICaT3UPOBAaHHOM KOJICOaTEIbHOM
KoHType. CBOOOIHEIE TapMOHHYECKHE KOJICOaHUs B KOJIEOaTEIEHOM
koHType. CnojkeHue rapMOHHUEeCcKUX KoneOaHuil. buenus. 3aTyxatomue
kosiebanmst. [IuddeperipaipHoe ypaBHEHHE CBOOOIHBIX 3aTYXAFOIINX
KoJsreOaHMH JTMHEHHOW cucTeMbl. JlekpeMeHT 3aTyxaHus. JJoOpoTHOCT
KoJsiebaTenbHON cucTeMbl. [IprMeps! cBOOOHBIX 3aTyXarOMNX
konebanuii. BoiHyxneHHble konebanus. Pesonanc. IlepeMeHHBII TOK.
JeiicTByroiiee 3HaUeHNE IEPEMEHHOTO ToKa. MOILIHOCTD, BbIAEIsIEMas B
LIeNY IepEMEHHOr0 ToKa. BonHoBoi mponecc. Ynpyrue BosiHbL. YIpyras
rapMoHuueckas BonHa. berymue Bonnst. @a3zoBast ckopocTs. BonHoBoe
ypaBHenue. [IpuHuun cynepno3unuu. I'pynmnoBas cKOpocTb.
Wnrepdpepenmms BoaH. CTosIIHME BOIHBL DJICKTPOMAaTrHUTHBIC BOJTHB.
IomepeyHOCTE 3IEKTPOMArHUTHBIX BOJIH. DHEPTHS IEKTPOMAaTHUTHBIX
BouIH. /Jlex/

4.2 Unrepdepennus ceera. Judpaxuums cera. Jucnepcus cBera. 8 JI1.1 JI1.5
IMonspuzanus cBeta. TemnoBoe uznydenue. 3akon Kupxroda. 3akon JI1.6J12.3 JI2.5
Credana-bomsmana, 3axoH Buna. CriekTp TEIIoBOro n3mydeHus, JI2.7713.1 JI3.6
¢dopmyna [Tnanka. @otosd ek, 3akoHb! poTodhdhexTa. POTOHBI, JI3.7 J13.11
bopmyna DitHiTeliHa 11 GoTodddekra. Vimimynsc GOTOHOB U TaBlICHUE 313233
cBera. D¢ dext Komnrona. /Jlex/

43 JlabopaTopHbIil MPAKTHKYM TI0 TeOMETpHUECKO onTHke /J1ab/ 8 JI1.1 J11.5J12.3

JI2.5 J12.7]13.6
JI3.7J13.11
313233
4.4 JlabopaTopHBIil MPaKTHKYM TI0 BOJHOBOM U KBaHTOBOW onthke /J1ad/ 20 JIT.1 JIL.S
JI1.6J12.3 J12.5
JI2.7J13.1 J13.6
JI3.7J13.11
213233
4.5 Kone6anus u Boubl /Cp/ 9 JIT.1 JI1.5J12.3
JI2.5 J12.7J13.1
JI3.6 JI3.7 JI3.11
313233
4.6 BonuoBas ontuka /Cp/ 9 JI1.1 J11.5J12.3
JI2.5 J12.7J13.1
JI3.6 JI13.7 JI3.11
313233
4.7 KsanroBas ontuka /Cp/ 4 JI1.1 JI1.6J12.3
JI2.5 J12.7J13.1
JI3.6 JI3.7 JI3.11
313233

Pasnes 5. CTtpoenne aToMa 4 aTOMHOI'0 A/ipa
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5.1 Crtpoenue atoma. Monenu atoma Tomcona u Pesepdopra. JInneiyaTorit 4 14 JIT.1 JI1.6J12.3
cnexTp aroma Bopopozaa. [Tocrynarel bopa. Onbitel @panka u 'epua. J12.4J13.1 J13.7
Crnextp aToMa Bogopoza no bopy. KopnyckyssipHo-BoTHOBOH Tyanu3m JI3.10
cBOICTB BelecTBa. HekoTopsie cBoiicTBa BOJIH fe-bpoiiisi. 213233

CooTHOIIEHNE HeoTpeeTIeHHOCTeH. BorHOBast GyHKINA U ee CBOICTRA.
O6mee ypasuenue llIpenunrepa. Ypasaenue Llpeanarepa mst
CTallMOHAPHBIX COCTOSHUM. J[BrKeHue cBoOoIHOM yacTHLbl. YacTua B
OJHOMEPHOH NPSIMOYTOJIbHOH "MOTEeHIIMAIBHOM siMe" ¢ OECKOHEYHO
BbICOKMMH "cTeHKamu'". [IpoxoxieHue yacTHIIbl Yepe3 MOTECHIMATbHBIN
Gapwep. TyHHenbHbIH d3QQeKT. JIMHeHHBIN rapMOHUYECKUI OCUUIIISTOD B
KBaHTOBOH MeXaHHMKe. ATOM BOJIOpPO/ia B KBAHTOBOM MEXaHUKE.
Ksanrossle uncna. [IpaBuna or6opa. Crima snexrpoHa. [IpuHImmn
HEpa3INIYUMOCTH TOXKJICCTBEHHBIX YacTULl. DepMHOHEI U OO30HBHI.
[TonsiTHs 0 KBaHTOBOM craTucTKe bo3e—DiiHmTeiiHa u ®epmu—/upaka.
ITpunun Iaynu. Pacnpenenenue 31eKTPOHOB B @TOME 110 COCTOSTHUSIM.
PentrenoBckune cekTpel. MoJekymsapHsle cnekTpsl. KoMOnHanmonHOe
paccesnue ceta (3pdekt Pamana). [Tornomenue. CnoHTaHHOE U
BBIHY)KZIeHHOE n3nydenue. Jlasepsl. CTpoeHHe U BaskHEHIIIE CBOMCTBA
saep. ATOMHBIE g/ipa U UX oncaHue. JlegexT Macchl i SHEpTus CBI3H
sapa. CIUH spa ¥ €ro MarHUTHBINH MOMeHT. CBOIICTBA SAEPHBIX CHIL.
Mogenu aToMHOro aapa. PannoakTHBHOE H3IydeHUE U €r0 BUBL. 3aKOH
pamuoakTHBHOTO pacnana. [Ipasmia cmemenns. Anbga-pacnan. bara-
pacnaj. AHTUYACTUIBI U UX aHHUTWIIANUA. ['aMMa-u3nydeHue.
Jlo3umMeTpuiecKue BeNWYUHbL U equHULBL. D ekt Méccdayapa.
ITprGopsI [uIs perucTpanny pafuoaKTUBHBIX H3Iy4C€HUI 1 YaCTHLI.
SnepHble peakuy UX OCHOBHBIE TUIIBL. SIIEpHBIE PEAKIIMHU O],
JleficTBUEM HEUTpOoHOB. Peakuuu nenenuu sigpa. llennas peakuus
Jenenus. SnepHsie peakTophl. Peakiius cuHTe3a aTOMHBIX SAED.
OyHmaMeHTaIbHBIC B3aNMOJICHCTBHUS. DIleMEeHTapHbIe YacTHIBL. /JIex/

5.2 JlabopaTopHbIil MPaKTHKYM TI0 aTOMHOU (u3uke /J1ad/ 4 8 JI1.1 J11.6J12.3
J12.4J13.1 J13.7
JI13.10
5102233

53 AromHas ¢usuka /Cp/ 4 9 JI1.1 J11.6J12.3
J12.4J13.1 J13.7
JI13.10
5102233

5.4 SAnepnas pusuka /Cp/ 4 5 JI1.1 J11.6J12.3
JI2.4J13.1 J13.7
JI13.10
519233

6. ®OH/I OHEHOYHbIX CPEJACTB

6.1. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

TecTrpoBaHNe N0 33IaHUSAM CIEAYIONINX PA3AeIoB: (pU3NIECKHe OCHOBBI MEXaHHUKH, MOJIEKYIsIpHas QU3NKa 1
TEepMOAMHAMUKA, YIEKTPUIECTBO U MATHETU3M, KOJIeOaHUS U BOJIHBI, BOJIHOBAs M KBAaHTOBAasl ONTHKA, CTPOCHHE aTOMa,
CTPOEHUE aTOMHOTO spa.

KoHTposbHbIE BOIIPOCH! JUIst OIIPOCa I10 J1a00paTOPHBIM paboTaM CIESAYIOMNX Pa3AeioB: SIEKTPUIECTBO U MarHETH3M,
BOJTHOBAsI M KBAHTOBAs ONTHKA, aTOMHAs (pH3MKa.

KoHTposapHbIE BONPOCH! IO TPOMEKYTOUHON aTTECTALIUU.

6.2. TunoBkie KOHTPOJIbHBIE 3a1aHUA U UHbIC MaTepUaJibl 1J151 Telcymeii aTTeCTAallui

TuUnoBele KOHTPOJIBHBIC 3a4aHUSL

1. Bo ckonbko pa3 MIoTHOCT BO3/yXa, 3aIOJIHSIONIEr0 IIOMEILEHHE 3UMOi1 IIPH 3a/laHHOH TeMmIieparype, OoJbIie ero
IUIOTHOCTH JIETOM IIpU JaHHOM Temnepatype? JlaBiaeHue ra3a MO>KHO CUUTATh IIOCTOSIHHBIM.

2. Ilpu nogseMe BepToJeTa Ha HEKOTOPYIO BEICOTY OapoMeTp, HaxoAdIuiica B ero KabuHe, H3MEHUI CBOE MTOKa3aHHe Ha
HeKoTopoe 3HaueHue. Ha kakoif BbICOTE JIETUT BEPTOJIET, €CIIU Ha B3JIETHOH MIIOIaAKe 6apoMeTp MOKa3bIBal U3BECTHOE
3HaueHue? Temneparypy Bo3yXa CUUTATh IIOCTOSIHHON U U3BECTHOM.

3. Onpenenute yaenabHYIO TEMIIOEMKOCTb IIPU IIOCTOSIHHOM JIaBJIIEHUH KUCIOPOAA.

4. Kucnopon mMaccoil m HarpeBaroT IpH MOCTOSHHOM JAaBieHuu. HauanpHas 1 KOHeYHas TeMIepaTypsl gaHbl. OnpenenuTh
M3MEHEHUE BHYTPEHHEN SHEPIUM rasa.

5. UneanpHas TemoBas MallliHa, paboTaromas o nukiy KapHo, coBepimaeT 3a 0IMH UK HEKOTOPYO paboTy.
TemmnepaTypa HarpeBatens U TeMIepaTypa X0N0AUIbHUKA N3BeCTHBL. HaliquTe KOJIU4ECTBO TEILIOTHI, OTJaBAEMOE MAIIMHON
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3a OJTMH IMKJI XOJIOIMIIEHHKY.
6. JIBa paBHBIX OTPHIATEIBHBIX 3aps/ia HAXOAATCSA Ha 33laHHOM PACCTOSIHUH APYT OT Apyra. OnpeennTe HanpspKeHHOCTh
HOJIsI B TOUKE, PACIIOJIOKEHHON Ha HEKOTOPOM PACCTOSIHUH OT 3apsI0B.

7. C KaKo# CKOPOCTBIO JOJDKEH JIBUTAThCS AJIEKTPOH, YTOOBI €r0 MMITY/IBC OBIII paBeH UMITYIIbCy (JOTOHA C 3alaHHOM JNIMHOH
BOJIHBI?

8. JlinHa BOJIHBI CBETa, COOTBETCTBYIOMIAs KpaCHOU rpaHuIe (oTo3dderra, I HEKOTOPOTO METaJlIa, paBHA HEKOTOPOH
JuinHe BonHbL. HailTu paboTy BbIXOa 3IEKTPOHOB U3 METalla U MAaKCUMAaJIbHYIO CKOPOCTh JJIEKTPOHOB, BEIPHIBAEMBIX U3
3TOr0 METaJula CBETOM C 3a/laHHON JJIMHOM BOJIHBL.

9. Kakoit m3otom o6pasyercs u3 Topust mocie geTbipex anbha-paciagoB U IByX Oera-pacmagoB?

10. DHeprus CBSI3M sIpa, COCTOSIIET0 U3 TPeX MPOTOHOB U YETHIPEX HEUTPOHOB, U3BecTHA. ONpeAeIUTs MacCy
HEHTPaIbHOTO aToMa, 00JIaJa0NIEero 3THM SIPOM.

KoHTpossHbBIE BOPOCHI AT OIIPOCa MO JIabOpaTOpHBIM paboTam

L. UYro Takoe 3KBUIOTEHIMANbHAsI TOBEPXHOCTH?

2. JlokaxnTe OpTOTOHAIBHOCTH CHJIOBBIX JIMHUN M 3KBUIIOTCHIIMAIBHBIX TOBEPXHOCTEH B AJICKTPOCTATHICCKOM
moJe.

3. B dem oTiM4Me MIPOBOAHUKOB, MOIYIPOBOIHUKOB U U30ISTOPOB?

4. DU3NYeCKHA CMBICI SHEPTUM aKTUBALUHM HOCHTENEH B MOIYIPOBOIHUKE

5. Kak nBmkercst 2JIeKTpOH B OJHOPOJHOM MAarHUTHOM Toire?

6. Kaxkas cBs13p Mexxay aBiaeHHeM Xoyta u cuioi Jloperma?

7. Ormpenenure NOHATHE "MOABMKHOCTH HOcuTens 3apsaa’. Kak cBsizaHa MOJIBHMXKHOCTH 3apsijia ¢
AIIEKTPOIPOBOTUMOCTRIO BemecTBa?

8. Uro Takoe MarHUTHas BOCIPUUMUYUBOCTH BELIECTBA?

9. UeMm ornmyarorcst 1ua- U peppoMarHuTHBIE BeriecTa?

10. Kakoii 3HaK MMeeT MarHUTHasE BOCHPHUMYHMBOCTD JUIS JUAMAarHETHKOB, IaPaMarHeTHKOB, (heppOMAarHETHKOB?
11. Kax cBsi3ana mMarHuTHasi BOCIIPUMMYUBOCTh C MarHUTHOM MPOHUIIAEMOCTHIO?

12. Uem (eppoOMarHeTUKH OTIMYAIOTCSA OT JPYTHX BEIIECTB?

13. Uro Takoe nomen? Ilouemy (eppomarHeTuk pa3douBaeTcss Ha IOMEHBI?

14. Kak mpoucxoanT HaMarHUYMBaHUE (eppOMarHeTHKOB?

15. Uro takoe neris rucrepesurca? Kaxue npuunHbl €€ BbI3BIBAIOT?

16. Kakue xonebanus Ha3pIBaloOTCA 3aTyxamomuMu? [loyeMy MpouCXOIuT 3aTyXxaHHE CBOOOJHBIX KoJeOaHWN B
peanbHBIX KOHTypax?

17. UYro moHMMaroT mox kodddumenToM 3aTyxaHus, JorapupMIIecKuM JIekpeMeHToM? KakoBa CBS3b MeXIy HUMH?
18. Kaxkoif pa3psn Ha3bIBaeTcs anepuoandecKuM? UTo MOHMMAIOT MOA KPUTHYECKHM 3HAYCHHEM CONPOTHBICHUS U
4eMy OHO PaBHO?

19. HauepTuTe cxemy mocienoBaTenbHOTO (TTapauieTbHOro) KOHTypa. OOBSICHUTE MPOIECCHI, TPOTEKAOIINE B
KOHTYpE MY MOIKITIOYCHAH K HEMY HCTOYHHKA IIEPEMEHHOTO HAIIPSDKCHUSL.

20. Kaxum 06pa3om ommceIBaeTCs COMPOTUBIICHHE KOHTYpa MEPEMEHHOMY TOKY?

21. Kak coOcTBeHHast 4acTOTa KOHTYpa 3aBHCHT OT e€ro napamerpos? Kak 7oOpOTHOCTh KOHTYpa 3aBHUCHT OT €T0
rnapameTpos?

22. HazoBuTe OCHOBHBIE €Taly ONTHYECKON YacTU MHUKPOCKOIIA, UX HAa3HAYCHUE.

23. Kak omnpenensiror n1uHeiiHOE yBeNIWYeHHE MUKpOCKomna?

24. B gem oTimdme abCOIIOTHOTO W OTHOCHUTEIBHOTO ITOKa3aTelNsl MPEeIOMIICHHS?

25. ChopmynupyiiTe OCHOBHBIC 3aKOHBI OTPAKEHHS U MPETOMIICHUSI.

26. KakoBa cBs3b mokazaTessi MpeIoMIEHHs Cpelbl 1 CKOPOCTH CBETa B Heit?

27. Uro Ha3bIBalOT JJIMHOM KOTEPEHTHOCTH, BPEMEHEM KOT€PEHTHOCTH?

28. B 4eM oTnmune reoMeTpuuecKOl pasHOCTH XOJa JIydell OT ONTUYECKOW pa3HOCTH xona?

29. 3anummTe ycIoBUS MHTEPPEPEHIMOHHOTO MAaKCHMyMa M MUHHMYMA.

30. Kakoe (TemMHO€ min cBeTsIoe) MATHO OylIeT B LIEHTpe MHTepdepeHINOHHON KapTHHbI Konel HeiotoHa npu
HaOJIIOIeHNH B OTpakeHHOM cBeTe? OOBICHUTE 3TO.

31. UeMm orpaHMYMBaCTCS NpeAeNbHas TONIIMHA cilos MHTepdepeHnnu? [ToueMy mpu omHHX CBETO(MIBTPaxX BHANMOE
YHCII0 KoJiel] OOoMbIlle, TPpU APYTHX MEHbIe?

32. Kax snexTpoHHast Teopusi OObSICHSACT SIBJICHUS TUCIIEPCHH?

33. Uto Takoe HOpMabHAs U aHOMAJIbHAS TUCIIEpCUs cBeTa?

34, Uro Takoe paspemaronasi CliocOOHOCTh, OT YETO OHA 3aBHCHUT?

35. Yem orinyaercsi AU(GPaKIUOHHBIN CIIEKTP OT HPH3MAaTHYECKOTo ?

36. Chopmynupyiite npunnun [ tolireHca- dpenens.

37. B gem 3akmrougaercss meron 30H Openens?

38. Kak u3zMensiercst KapTUHA Ha KpaHe B 3aBUCUMOCTH OT YHCIIA OTKPBITHIX AU(DPAKIMU HA KPYIJIOM OTBEPCTHU?
39. BriBectr 3akoH byrepa-Jlambepra.

40. Kak 0OBsSCHUTD HaJIH9IHE OKPACKH Yy TPO3PAYHBIX TET?

41. Kakoif cBeT Ha3BIBAIOT IJIOCKOMOISPH30BAHHBIM?

42. Uro takoe ontuueckas och B Kpucrauie? Kakue miocKocTH Ha3bIBalOT TJIaBHBIMU?

43. B uem cocTouT siBjieHHE ABOMHOTO JIy4erpeOMIICHUS?
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44. Kak nosyduTh KpyroByro M JUIMITHYECKYIO IMOJISIPU3ALIUIO?
45. Kakne marepuaisl 0071a7a0T CBOHCTBOM MCKYCCTBEHHOTO JBOHHOTO JIyYENPETIOMIICHUS U MPH KaKUX
BO3J€EHCTBUSIX?

6.3. TunoBbIe KOHTPOJIbHBIEC BOIIPOCHI M 3aIaHUA 1JIs l'lpOMe)KyTO‘{HOﬁ aTTeCTalu

TumoBbsle KOHTPOIBbHBIE BOIIPOCH! IS IPOMEKYTOUHOM aTTeCTaluu

1.ITpeamer dusnkn. Gusnueckue nzmepenus. Pazmepnocts. Cucremsl enunun. CKanspHbIe 1 BEKTOPHBIC BEITNYHHBL.
2.Kunemaruka marepuanbHoit Touku. Cucremsl otcuéra. Cucremsl KoopauHart. J[Brxenue B Mmexanuke. [lepemenienue.
TpaekTopusl, IyTb.

3.CkopocTb. Yckopenue. PaBHonepeMeHHOE MOCTYNAaTENbHOE IBIKEHUE.

4 KpuBonuHeiHoe nBkeHre. HopMaabHOe U TaHTreHIIMaIbHOE YCKOPEHHs. YTIIOBasi CKOPOCTb, YIJIOBOE YCKOPEHHE.
5.Mnepuuansuble cucreMbl oTcuéra. Ilpunnun unepuuu. Iepseiii 3akon Hetorona. Cuna, BUibl B3aUMOIEHCTBUSL.
6.Btopoii 3akon Hetorona. Macca. Immynbc. Tpetuii 3akoH HptoToHa. 3aKOH COXpaHEHUS! IMITYJIbCa.

7.0OCHOBHBIE CUIIBI B KJIACCHUECKOW MEXaHHKE.

8.Pabora cuiel. MomHoCTh. DHeprus. KnHernueckas v moTeHIMaNbHast 3Heprun. KoHcepBaTHBHas cHcTeMa.
9.IloTeHnuanbHOE MOJIe. 3aKOH COXPAHEHUS U MPEBPAIIECHHS SHEPTHH.

10.I'paBuTanonnoe nosie 3emiiu. KocMuyeckue CKopocTH.

11.IlenTpanbHelii ynap. Ypyroe 1 Heylpyroe coyaapeHus AByx Tei. LleHTp Macc cucTeMbl MaTepUaIbHbBIX TOYEK.
IMocTynarensHoe, BpamaTenbHOE U INIOCKOE JIBIDKCHUSL.

12.BparmiarenbHoe ABHKEHUE a0COMIOTHO TBEPIOTO TeNa BOKPYT HENOABIKHON Oc. MOMEHT nHepIuu. MOMEHT UMITYIIbCa.
MoMeHT cHIIBL.

13.0cHOBHBIE ypaBHEHHS TUHAMUKY BpaiieHus. Kunernueckast sHeprusi BpalieHHs.

14.0cHOBEBI cHelaIbHON TEOPHH OTHOCUTEIBHOCTH, TIOCTYNAThI DiHINTelHA, MpeoOpa3oBanus JlopeHa.
15.0cHOBHBIE OTHOILEHUS PETSITUBUCTKON THHAMHKH.

16.OcHOBHEIE TIPECTABICHUS MOJICKYISIPHOH (DM3HKH, OCHOBHBIE TEPMOANHAMUYCCKHE ITApaMETPHI.

17.Monens nieanbHOTO Ta3a, OCHOBHBIE 3aKOHBI HI€aTHHOTO Ta3a

18.0Ocnonoe ypaBHenne MKT uaeansHoro raza. Temneparypa kak Mepa cpeiHell KHHETHYeCKOH SHEPTHH.
19.Pacnpenenenne yacTHIl 10 CKOPOCTSIM U IO 3HaueHusIM dHeprun (Makcsenna, bonbimana).

20.BHYTpeHHSIST SHEPT U, CTEIIEHH CBOOOIBI.

21.PaboTa u TemoTa, 1 Hauano TEPMOANHAMHUKH.

22.TemnoeMKoCTb, CBsI3b TEINIOEMKOCTH C YHCIOM CTereHel cBoOo bl (ypaBHeHUEe Maiiepa).

23.TepMoarHAMHUYECKHE U30IIPOLIECCHI.

24.PaBHOBECHBIC 1 HEPAaBHOBECHEIE, 00paTUMbIC 1 HEOOPATHUMBIE IIPOIECCHl. DHTPOIHS KaK TePMOIMHAMUIECKHUHN ITapaMeTp.
25.CratucTuyeckoe TOJKOBaHHE SHTPONHMU. BTopoe Hayano TepMoauHaMUKY. DBOJIOLUS UM HAKOIUICHUE SHTPOIHU?
TpeTbe HauaI0 TEPMOAUHAMUKH.

26.TennmoBoii nBurarens, k. Lukn Kapro, Teopemsr Kapho.

27.Cubl B3auMOAEHCTBHS MeXIy MOJIEKylIaMH, ypaBHeHHUe raza Ban-nep-Baanbsca, kpuTudeckast TOUKa.
28.KunxocTtH, TOBEPXHOCTHOE HATSKEHHE.

29.TBepable TeNa, TUIBI KPUCTAIIIOB.

30.Pa30BbIe TEpEX0IBI IEPBOTO U BTOPOTO pofa. IIprmMeps! (moapo6HO pa3oOpats).

TumoBble KOHTPOIBHBIE BOIPOCH! JUI IPOMEKYTOUHOIH aTTecTalui (3K3aMeH)

31.IIpupona anekTpuuecTBa. DIEKTPUUECKUN 3apsiil, 3aKOH COXPaHEHHs AIIEKTPUYECKOro 3apsa, 3akoH KynoHa.
32.D51eKTpOoCTaTUYECKOE 10J1€, CUIOBBIE JIMHUM, HAIIPSPKEHHOCTD, IPUHLUII CYIEPIO3ULIMH.

33.IIoToK BEKTOpa HAIPSKEHHOCTH, TeopeMa aycea.

34.PaboTa CHII 3IEKTPOCTATHYECKOTO TIOJISI, IUPKYIISIIUS BEKTOPA HANPSHKEHHOCTH, (PU3HYECKUIT CMBICI TEOPEMBI O
IUPKYJISIIAH.

35.I1orennuan, pa3HOCTh NOTEHIIAIOB, SKBUIIOTCHITHAIBHBIC TOBEPXHOCTH. CBSA3b MEX/Ty HAIPSHKCHHOCTHIO 1
MOTEHIHATIOM.

36.0neKkTpruuecKoe 1oJe 3apsHKeHHOH IUIACTHHBI U CepBl.

37.OnexTpuueckas eMkocTb. KonieHncaTop. DHeprus KOHIEHCATOpa U 3JIEKTPUYECKOTO TMOJIA.

38.JJUPIEKTPUKY, AUIIEKTPUYECKAs IPOHULIAEMOCTb.

39.11oynpoBOIHUKH, TPOBOIHUKH.

40.9nexrpuueckuit Tok. Cuila TOKa, INIOTHOCTh TOKA, MEXAHU3M IIPOBOAUMOCTU METAIJIOB.

41.3axoH OMa A1 OJHOPOAHOTO y4acTKa LIENH, COIIPOTUBIEHUE, 3aBUCUMOCTb CONIPOTUBIICHHUS METAJLIOB OT TEMIIEPATYPHI,
3akoH J/[xoyns-Jlenna.

42 .CroponHHue cuibl, 3ak0H OMa 11 HEOJHOPOJHOTO Yy4acTKa LEMH.

43.CoeuHeHue IPOBOIHUKOB.

44 Ilpupona MarHeTn3Ma. MarHUTHOE 10JIe, CUIIOBBIE IMHUM MarHUTHOTO nojst. Cuna Jloperna, 3akoH Amriepa.

45 .3akxoH buo-Casapa-Jlannaca, NpUHIUIN CyNepIO3ULUHI, MATHUTHOE T10JI€ MPAMOIMHEHHOTO TPOBOJHUKA C TOKOM.
46.Teopema 0 IUPKYISAINH [T MATHUTHOTO TTOJIS, €€ (PM3UIECKHUI CMBICIT.

47 MuKpO U MaKpo TOKU, MarHUTHAasl IPOHULIAeMOCTb. DeppOMarHeTUKY, IapaMarHeTUKU U JUAMAarHETHKH.

48.3aK0H 2J1eKTpOMarHuTHOM nHAyKuuu (3akoH Dapanest), npasuio Jlenna.

49.BosnukHosenue 3/IC B IBHXKYLIEMCS M HETIOBHKHOM MPOBOJHUKAX, TEHEPATOPHI MEPEMEHHOTO TOKA.
50.CamMOMHIYKINS, HHIYKTHBHOCTD KOHTYpa (KaTyIIKN). DHEPTHS MAaTHUTHOTO ITOJIS.

51.BuxpeBoe 3meKTpuyueckoe mose, Tok cMemenns. Cucrema ypaBHeHnii MakcBelia B UHTETpanbHOU 1 AnddepeHnnansHoHR
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dbopme.

52.I'apMoHMYECcKHE KOIEeOaHNS, NX XapaKTEPUCTUKH. Y paBHEHNE TApPMOHIYECKIX KoJieOaHnil. DHeprus npu KoJeOaHnsX.
53.MexaHuuecKre TapMOHHYECKHE KoJieOaHHsI (TapMOHUYECKHE OCIMIUIATOPHI (MasTHUKH)).
54.31eKTpOMarHiTHBIC TAPMOHUYECKUE KOJICOAHHs (ANMEKTPHICCKIH KOJIeOaTebHBIH KOHTYD).
55.CnoxxeHne rapMOHHYIECKUX KoyieOannii. buenue.

56.3aryxaromue konebanus. JleKpeMeHT U T0OpPOTHOCTb.

57.BuiHykeHHbIe Konebanus. Pesonanc.

TuroBbIe KOHTPOJIBHBIE BOIIPOCH! JUIS IIPOMEKYTOYHOM aTTecTany (3K3aMeH)

58.IIpupoa BoaHOBOTO Tiporiecca. BomHbl. YpaBHeHue Oeryiieii BoJTHEL. BoHOBOE ypaBHEHHE.
59.MuTepdepennns BoaH. CTOSIYUE BOJHBL.

60.3ByKOBBIC U 3JIEKTPOMArHUTHBIE BOJIHBI.

61.BonHoBbIE CBOMCTBA cBeTa. SIBIeHUA, UX MTOATBEPKIAIONINE.

62.KopmyckynsipHble CBOHCTBA CBETa. SIBIEHHS, HX MOATBEP K IAOMIHE.

63.Moaenu atoMa TomcoHa 1 Pesepdopaa, THHEHYAThIH CIIEKTP aTOMOB.

64.ITocrynatsl bopa, ciekTp atoma Bogopoa o bopy.

65.KopryckynsipHO-BOJIHOBO# JTyaTlu3M CBOMCTB BEIIECTBA, COOTHOIIIEHUE HEOTPEeIEHHOCTEH.
66.BomHOBast GyHKIMSA, €e CTATUCTUUECKUH CMBICH, oO1iee ypaBHeHue Llpenunrepa, ypasuenue llpenunrepa mist
CTaLlMOHAPHBIX COCTOSHUM.

67.Yactura B 0THOMEPHOM MPSIMOYTOJIHHOM MOTSHIINAIBLHON sIME ¢ 0ECKOHEYHO BBICOKMMHU CTCHKAMH.
68.KBanToBsIe uncna, mpuHnun [laymm, pacinpeneneHne 3IeKTPOHOB B aTOME TI0 COCTOSHHSM.
69.Pa3zmep 1 cocTaB aTOMHBIX sIJIEp, MACCOBOE U 3apA0BOE YKcIa. DHEPIUs CBS3H AP, SACPHBIC CUIIBIL.
70. PagnoakTHBHOE M3IydEHHUE U €r0 BHJIBL. 3aKOHOMEPHOCTH anb(a, OeTa n raMMa paciajos.

71. 3akoH paanoakTUBHOTO pacnazaa. [lepuosa nomypacnana.

72. SInepHble peakiyu, UeNHbIe AepHbIe peakuruu. TepMosIepHble PEaKIHH.

73. Knnaccugukanus sneMeHTapHBIX YaCTUII, KBapKH.

74 .Bunpl B3aMMOICHCTBHS 3IEMEHTAPHBIX YaCTHUII.

TumnoBble KOHTPOJIbHBIE 3aJaHUS I IPOMEKYTOUHOM aTTecTalluu

1. Bo cKONBKO pa3 IIOTHOCTH BO3/IyXa, 3aIOJHSIONIEro MOMENIeH e 3MMOM TIPH 3aJaHHOH TeMItepaType, O0JIbIIIe ero
IUIOTHOCTH JIETOM IIpU IJaHHOM Temneparype? JlaBaeHuUe ra3a MOKHO CUUTATh IIOCTOSIHHBIM.

2. Ilpu nogseMe BepToJIeTa Ha HEKOTOPYIO BEICOTY OapoMeTp, HaxoAdIuiica B ero kKabuHe, H3MEHUI CBOE MTOKa3aHHe Ha
HEKOTopoe 3Ha4deHne. Ha Kakoii BBICOTE JISTUT BEPTOJIET, €CIIM Ha B3JIETHOH IUIONIa Ke OapOMETp IOKa3bIBall H3BECTHOE
3HaueHue? Temneparypy BO3yXa CUUTATh IOCTOSSHHON U U3BECTHOM.

3. Ompeznenute yAeIbHYIO TEINIOEMKOCTD IIPH MOCTOSHHOM JaBJICHUU KHCIOPOJA.

4. Kucnopon mMaccoil m HarpeBaroT IpH MOCTOSTHHOM JAaBieHuu. HauanpHas 1 KoHe4Has TeMIepaTypsl AaHbl. OnpenenuTh
M3MEHEHUE BHYTPEHHEH SHEPTUM rasa.

5. neansHas TeruioBas MaminHa, paboTaromast mo nuxiry KapHo, coBepiraeT 3a OJJiH UK HEKOTOPYIO PaboTy.
TemnepaTypa HarpeBaTess U TEMIIEpaTypa X0J0AUIbHIKA U3BeCTHBI. HaliiuTe KoJIM4ecTBO TEMIO0ThI, OTAaBAEMOE MAILIMHOM
3a OJIMH LUK XOJIOJUIbHUKY.

6. JIBa paBHBIX OTPULATEIbHBIX 3apsaa HaXOATCSA Ha 3aJaHHOM PacCTOSHUU Ipyr oT Apyra. OnpenenuTe HaupsXeHHOCTh
HOJISI B TOUKE, PACIIOJIOKEHHON Ha HEKOTOPOM PACCTOSIHUH OT 3apsH0B.

7. C xaKol CKOPOCTBIO JOIKEH JBUTAaThCA AIEKTPOH, YTOOBI €ro UMITYIIbC OBbLI paBeH UMITYNbCY (POTOHA € 3aJaHHOH ATMHON
BOJIHBI?

8. JInMHA BOJHBI CBETA, COOTBETCTBYIOMIAS KpacHOU rpanulie potodddekra, st HEKOTOPOTO MeTaia, paBHa HEKOTOPOM
JutnHe BoNHBL. Haiftu paboTy BBIXO/a IEKTPOHOB U3 METalla U MAKCUMAIbHYIO CKOPOCTh JIEKTPOHOB, BEIPHIBAEMBIX U3
3TOrO MEeTaJlla CBETOM C 3aJaHHOH JJIMHOI BOJIHEI.

9. Kaxoit m3oton ob6pasyercst u3 Topus mocie 4eTsipex aibda-pacmasos 1 IBYX Oera-paciaaoB?

10. DHeprus cBA3M sIpa, COCTOSILETO U3 TPeX MPOTOHOB U YETHIPEX HEHTPOHOB, U3BecTHA. OIPEeITHTh Maccy
HEHUTpaIbHOTO aToMa, 00JIaJaIOIEr0 ITUM SAPOM.

6.4. Kputepuu oneHuBaHus

B kauecTBe TeKyIIero KOHTPOJIS UCMOIB3YIOTCS TECTUPOBAHUS MO MPAKTUIECKHM 3a1aHUSAM CIEAYIOMIUX Pa3enoB:
(bu3MYecKre OCHOBBI MEXaHUKH, MOJICKYIISIpHAs (DM3UKA M TEPMOJANHAMUKA, SJICKTPUIECTBO M MATHETH3M, KOJICOaHU U
BOJTHBI, BOJTHOBAs M KBAHTOBASI ONTHKA, CTPOCHUE aTOMa, CTPOEHHE aTOMHOTO S/Ipa, a TAKXKe OIPOCHI 110 1a00paTOPHBIM
paboTaM CIeIyrOMUX pa3AenoB: MEKTPUIECTBO U MaTHETU3M, BOJTHOBAs U KBAHTOBAsI ONTHKA. 3a4€T MO TECTUPOBAHUIO U
OIPOCY BBICTABIISETCS B CIIydae BBIONHEHUS He MeHee 50% 3amaHuid.

Jnist IpoBeIeHus TPOMEXXYTOUHOH aTTEeCTAINH TIPETIoJaBaTelh MOA0NPACT M3 TECTUPOBAHMI MO0 MPAKTHYECKUM 3aTaHISIM
HE0OX0AMMOe KOJIMYECTBO BOIIPOCOB U 3a/1a4. [IpogonKUTenbHOCTh IPOMEXKYTOUHOH aTTecTarmu cocTasiser 60-90 MuHyT.
ITocne 3aBepIeHNs TECTUPOBaHUS M (POPMAIILHOTO MOABEICHUS PE3YIBTATOB TECTUPOBAHMS ITPEIOIaBaTeNb 00CYKIAeT 1
3a/1a€T JONOJHUTENBHBIE BOIIPOCH! U3 CIIUCKAa KOHTPOJBHBIX BOIIPOCOB Ul IPOMEXYTOUHON aTTectanuu. ITo nToram Takoro
cobece10BaHMS TIPETIOABATEIh ONPECIIIET YPOBEHh OCBOCHHS POBEPSIEMbIX KOMIIETCHIUH U BHICTABIISCT
COOTBETCTBYIOLIYIO OIIEHKY.

Ha mpome)xyTo4HOH aTTecTallK CTYEHT MOJIy4aeT OLEHKY:

OTIIMYHO/3a4YTEHO - €CIIN BHITTOJIHEHO He MeHee 80% 3aaHuii TEeCTUPOBAHMUS, IPH OTBETE Ha KOHTPOJIBHBIE BOTIPOCEHI,
BOCIIPOU3BOJATCS. COOTBETCTBYIOIINE MAaTEMATUYECKUE BBIKJIAKU U JIOTUUHBIC PACCYXKIEHUS, 3a1a41 [IOJHOCTBIO PEILIEHBI,
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ctp. 12

CTYACHT MMPAaBUJIBHO 000CHOBBIBAET MPUHATBIC PCHICHUSA, BO3MOXXHbBI HECYIIICCTBCHHBIC OIHI/I6KI/I;

XOPOIIIO/3a4YTEHO - €CIN CTYJCHT, BHIIIOIHUB IIPAaBIIIBHO HE MeHee 65% 3aIaHuil TECTUPOBAHNUS, TBEPIO 3HACT MaTEePHaIl,

TPaMOTHO U IO CYILIECTBY U3JIaraeT ero, HO MPU 3TOM JOIMYCKAIOTCs HerpyOble OLIMOKH MPH BBIBOAE (GopMyl U pelieHnn

3a/1a4 WIK OTCYTCTBHE HEKOTOPBIX AJIEMEHTOB BHIBOAA;
VIOBIIETBOPUTEIHHO/3aUTEHO - €CITM TPH TECTUPOBAHKH BBITOJTHEHO HEe MeHee 50% 3a1aHuil, CTYJICHT 3HaeT TEPMUHOJIOTHIO,
T.€. OTBEYAET Ha KOHTPOJBbHBIE BOMPOCH U 3HAET OCHOBHBIE MOHITHS, COOTHOIIEHUs (03 BEIBOJA), OTIPEETICHNE 1

(I)I/ISI/I‘ICCKI/II\/'I CMBICJI BEJIMYUH;

HC y)IOBJTeTBOpPITeJ'lBHO/ HE 3a4TEHO - CJIM BEITTOJHEHO MeHee 50% 3allaHPII>‘I TECTUPOBAHUS, CTYACHT HC MOXET OTBCTUTH Ha
KOHTPOJIbHBIC BOIIPOCHI, HE 3HAE€T OCHOBHBIC ITOHATHUA, (I)OpMyJ'H)I, OIMPEACIICHNUE U (1)I/I3I/I‘I€CKI/II71 CMBICJI BCJIMYHUH.

7. YHEBHO-METOANYECKOE U HH®OPMAIIMOHHOE OBECIIEYHEHUE JUCHUIIJIMHBI (MOAY JISA)

7.1. Pexomenayemasi iureparypa

7.1.1. OcHoBHasi INTEpaTYypa

ABTODBI, 3arnaBue UzparensctBo, | Pecypc
JI1.1 | Cusyxun /1. B. OO6uwmii kype ¢pu3uku: yueGHOe mocodue A By30B: B 5 ToMax Mocksa : 9BC
TOM 3: 3JIEKTPHUYECTBO W3znarenbckas
(http://znanium.com/catalog/document?id=303207) ¢upma "Ouznko-
MaTeMaTH4ecKast
nmuteparypa" (O
N3MATIJINUT),
2015
JI1.2 | CaBenseB U. B. Mexanuka: yaeOHOe mocodue ajsi By30B CaHKT- 9BC
(https://e.lanbook.com/book/153686) IerepOypr :
Jlanp, 2021
JI1.3 | CaBennes 1. B. DNIEeKTPUYECTBO U MarHeTH3M CaHkT- 9bC
(https://e.lanbook.com/book/167870) [etepOypr :
Jlans, 2021
JI1.4 | CaBennes 1. B. MonekynspHas Gpu3rKa 1 TePMOIMHAMHUKA CaHKT- 9BC
(https://e.lanbook.com/book/167871) IetepOypr :
Jlann, 2021
JI1.5 | CasenseB U. B. Bonnbl. Ontrka CaHKT- 9BC
(https://e.lanbook.com/book/167872) IerepOypr :
Jlans, 2021
JI1.6 | Caenbes U. B. KBanrtoBas ontuka. AroMHast ¢pusnka. OU3MKa TBEPIOTO Tela. CaHKT- 9BC
®u31UKa aTOMHOTO Apa U JIEMEHTapHBIX YaCTHUL] Ierepbypr :
(https://e.lanbook.com/book/167873) Jlans, 2021
7.1.2. lonoJHuTeEIbHAS JUTEpPATYpa
ABTOpBHI, 3arnaBue WznarensctBo, | Pecypc
JI2.1 |bonnapes b. B., Kypc obmeit ¢pusuku B 3 kH. Kuura 3: TepmoauHamuxka, Mockaa : FOpaiiT, 9BC
Kanamnaukos H. I1., | craTuctuueckas Gusnka, CTpoeHHE BEIIECTBA: YUCOHUK TS 2019
Crmupua I'. T. OaxaaBpoB
(https://urait.ru/bcode/425491)
JI2.2 | Bonnapes b. B., Kypc obmeit ¢pusuxu B 3 xu. Kaura 1: MexaHuka: yueOHUK AT Mockaa : FOpaitr, 3bC
Kanamuukos H. I1., |0akanaBpoB 2019
Crmpun I'. T. (https://urait.ru/bcode/425487)
JI2.3 | bonpnapes b. B., Kypc obmieit ¢pusuku B 3 kH. KHura 2: 35eKTpoMaraeTusm, Mocksa : FOpaiir, 9BbC
Kanamnuukos H. I1., |onrtuka, kBaHTOBas (HU3MKa: yIeOHUK AT OaKanaBpoB 2019
Crupun I'. T (https://urait.ru/bcode/425490)
JI2.4 | Hnonbckuii D. B. BBezeHue B aTOMHYIO GDU3UKY CaHKT- 9bC
(https://e.lanbook.com/book/167794) [etepOypr :
Jlanp, 2021
JI2.5 | Akcenona E. H. O6mas ¢usuka. Konedanus u BoIHBI (TJIaBBI Kypca) CaHKT- 9BC
(https://e.lanbook.com/book/169073) IetepOypr :
Jlanp, 2021
JI2.6 | AkcenoBa E. H. Oo6mas puszuka. Mexanuka (TJIaBbI Kypca) CaHKT- 9BC
(https://e.lanbook.com/book/169074) [etepOypr :
Jlans, 2021
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ABTOpBHI, 3araBue WznarensctBo, | Pecype
JI2.7 | Akcenosa E. H. Oobmas ¢usnka. OnTuka (II1aBsl Kypca) CaHKT- 3bC
(https://e.lanbook.com/book/169075) ITerepbypr :
Jlans, 2021
JI2.8 | AkcenoBa E. H. O6was gusuka. TepmoarnHaMuKa 1 MOJIEKYIIsipHas GU3UKa CaHKT- 9BC
(rnaBsI Kypca) IetepOypr :
(https://e.lanbook.com/book/169076) Jlans, 2021
JI2.9 | Akcenosa E. H. Oo6mas gusuka. IIMEKTPHUYECTBO U MATHETH3M (TJIaBHI Kypca) CaHKT- 9BC
(https://e.lanbook.com/book/169077) [etepOypr :
Jlans, 2021
7.1.3. MeToanuyeckue pa3zpadoTku
ABTODBHIL, 3arnaBue UznatenscrBo, | Pecypc
JI3.1 |Bunorpagosa H. b. | KBanroBas ¢u3nka: 1ab0paTOpHBIA NPAKTHKYM: MPAKTHKYM Mockaa : 9BbC
(https://biblioclub.ru/index.php?page=book&id=469718) MocKoBCKHit
Mearoru4eckui
rOCyAapCTBEHHBI
1 YHUBEPCUTET
(MIIT'Y), 2015
JI3.2 | Martsees A. H. MexaHHKa U TEOPHs OTHOCHTEIBHOCTH: yaeOHOE Toco0ne JuIs CaHkT-
BY30B [etepOypr [u
np.]: Jlans, 2009
JI3.3 | beccoHos A. A. MexaHMKa: KOHCIIEKT JIEKLUI YensOUHCK : 9BC
(http://library.csu.ru/rbooks2/view2? UznarenbcTBO
code=local/007753/bessonovaa) UYenstOuHCcKOTO
rOCYIapCTBEHHOT

0 YHUBEPCHTETA,
2013

3.4

byyensuuxos B. [1.,
Epernora O. B.

JlabopaTopHBIH MPAKTUKYM MO KypCy "DNEeKTPHIECTBO U
MarHetusM". Y. 1: yueGHOE mocoOue AJisi CTyAEHTOB (hHU3NUECKHX
CHEIUATBHOCTEH YHUBEPCUTETOB

YensaOUHCK :
Yens0. roc. yH-T,
2001

JI3.5

byyensuuxos B. [1.,
Epernora O. B.

JlabopaTopHEIH MPAKTUKYM MO KypCy "DNEeKTPHIECTBO U
marnetusMm". . 2: yueGHOe mocobue

UYemnstOMHCK :
[YensOunckwmii
rOCYapCTBEHHBI
11 YHUBEPCUTET],
2002

JI3.6 | Tpodumos B. T'. Oumsnpaktukym: OnTuka: YuebHoe mocodve UYensiOunck : b.
u., 1991
JI3.7 | becconoB A. A. BBezeHue B 1ab0paTOPHBIA MPAKTUKYM 0 (PH3HKE: yaeOHOE YemstOuHCK :
nocodue I By30B [YenssOunckuit
rOCYIapCTBEHHBI

W yHUBEpPCUTET],
2003

JI3.8 | Marsees A. H. DNEKTPUUECTBO M MarHeTHU3M: yaeOHOE TTOCOOHE ISt BY30B Mockaa :
Bricmas mikona,
1983
JI3.9 | MarseeB A. H. MonekynsipHas Gpu3rka: ydeOHOe MocoOue Al CTYICHTOB BY30B Mockga :
Omnwkc , 2006
JI3.1 | I'puropses 0. M., ®du3mKa aToMa U aTOMHBIX SIBJICHHI: yaeOHOe mocoone Mockaa : 9BC
0 |Kerukun U. C. (https://biblioclub.ru/index.php?page=book&id=457657) Ousmatur, 2015
JI3.1 |Jlanac6epr I'. C. Ontuka: yuebHoe mocodue Mocksa : 9BC
1 (https://biblioclub.ru/index.php?page=book&id=485257) dusmaraurt, 2017
JI3.1 | Xaiikun C. D. Du3nuecKre OCHOBBI MEXaHUKU CaHKT- 9BC
2 (https://e.lanbook.com/book/167705) [MetepOypr :
Jlans, 2021
7.2. llepeyenn pecypcoB HHGOPMALMOHHO-TEJEKOMMYHMKAIMOHHOI ceTH "UHTepHet"
21 | YuebHO-MeTonuueckuii caiit «IIpenonaBatensm u crygentam» http://teachmen.csu.ru
32 |HayuHble 1 HaydHO-TIOMy/IApHEIE Jekuuu http://elementy.ru
93 | Hayunas snextpoHHas Oubnmoreka Poccuiickoit Akagemun Hayk http://www.elibrary.ru
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7.3 Ilepeyenb nHGOPMAIMOHHBIX TE€XHOJIOT Wit

7.3.1 IIporpammHoOe o0ecrieyeHmne

LMS Moodle

MS Office365

7.3.2 llpodeccnonaabHbIe 6a3b1 JTAHHBIX U HH()OPMAIMOHHO-CIIPABOYHBIE CHCTEMBI

1. DnexTpoHHBIH KaTanor HaydHoi 6ubnuorexu YenlY [DnekTpoHHBIN pecypc] : 6a3a qanHbIX / Yensb. roc. yH-T. —
Yensgounck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
*ypHaibsl American Physical Society : caiit. — URL: http://journals.aps.org/about — 3. anrn. — PexkuMm moctymna: TOJIbKO K3
CeTH yHUBepcuTeTa. — TeKCT : 3JIeKTPOHHBIN.

3. Web of Science : MmympTHIUCIMIUIMHAPHAS pedepaTuBHas 60a3a gaHHBIX / kommanus Thomson Reuters. — Pexxum nocryma:
Jui 3aperucTpup. nons3osarenei YHenl'V. — TekcT : aneKTpOHHBIN.

4. Scopus : petdepatuBHas 6a3a nanubix / Elsevier BV. — URL: http://www.scopus.com/ — fI3. anri. — Pexxum mocryna: mis
3apeructpup. nosup3oparene YenlV. — Tekcr : aeKTpOHHBIM.

5. Springer Link : [caifr]. — URL: http://link.springer.com/ — SI3. anrsn. — PexwuM nocTymna: u1s 3aperucTpup. MoJIb30BaTenel
UYenl'V. — TekcT : 2JI€KTPOHHBII.

6. KOHCIIEKTHI JIEKIUii ¢ IEMOHCTPALMSIMA U BUPTYaIbHBIMU JTA00PATOPHBIMU 3KCIIEPUMECHTAMH Ha caiite
http://teachmen.csu.ru

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

Jlns peanuzanyy JUCHUIIIMHBL HCIONB3YIOTCS yaeOHbIe ayTUTOPHH AT IPOBEACHNS 3aHATHH JIEKIIMOHHOTO THUIIA,
NPaKTUYECKUX 3aHATHH, TPYIIIOBBIX 1 MHANBUIYAILHBIX KOHCYJIBTAIMH, TEKYILIEr0 KOHTPOJIS U IPOMEKYTOUHOI
aTTECTaIlNH, a TAKXKe IIOMEIICHHUS JUISI CAMOCTOSTENBEHON paboThL. Y4eOHBIE ayTUTOPHUH YKOMIUICKTOBAHEI
CTIEIMATN3NPOBAHHON MEOCITBIO I TEXHUIECKUMH CPEICTBaMH O0YUCHUS - MyITbTHMEIUHHBIM 000pyIOBaHIEM (3KpaH,
HOYTOYK, IPOEKTOP, KOJIOHKH).

Jlns npoBeneHrs 3aHATHI JIEKIIUOHHOTO THIIA TPEAIararoTcsi HAOOPHI IEMOHCTPAIIMOHHOTO 000PYIOBaHUs U yaeOHO-
HADJAHBIX TTOCOOuH (MyTbTHMeIMiTHbIC Mpe3eHTarH). JlaGopaTopHble 3aHATHS IPOBOIITCS B Y4eOHBIX 1a00paTOpHUsIX
QJICKTPUYICCTBA U ONITHKH, OCHAILICHHBIX HCO6XOI[I/IMBIM O60py}IOBaHI/ICM, NEPEUYCHDb KOTOPOIo MPUBCACH B IMMACIIOPTAX
nabopaTopHii.

IMTomemeHus 1151 CaMOCTOSTENFHOM PabOTHI 00yJAIONIUXCsl OCHAIIEHBI KOMITBIOTEPHOH TEXHHUKOH C ITOIKITIOUCHHEM K CeTH
"NuaTtepHer" 1 oOecreueHneM JOCTyIa B SIEKTPOHHYIO HH(OPMAIIOHHO-00pa30BaTEIbHYIO Cpely YHHBEPCHUTETA.

9. METOANYECKHUE YKA3AHUSA U1 OBYYAIOIIIUXCS ITO OCBOEHUIO JUCIUITIJIMHBI (MOIY JIS)

OcBoeHue cofepKaHus yaeOHOH TucIUIIINHE! « DU3HMKa» OCYIIECTBIISETCS Ha JICKINAX, TPAKTHUECKUX 3aHATHSX U B
MpoIecce CaMOCTOSATENbHON YueOHOW AeATENbHOCTH CTYICHTOB.

JleKIMOHHEIE 3aHATHS 00ECIICINBAIOT TECOPETHYCCKOE H3YICHHE TUCIUIUTAHBI. OCHOBHBIMH METOJIAMH O0YICHHS SBIISIOTCS
nH(GOPMAMOHHO-00BACHUTENEHEIHN 1 MpoOIeMHbIH. Ha nexunsax m3naraercs OCHOBHOE COJEpKaHUE TEM IIPOTPaMMEI,
MPOBOAUTCS aHAIN3 OCHOBHBIX MIOHATHH M PACCMaTPHBAIOTCS IPUMEPBI.

JIeKIMOHHEBIH MaTepHal sSBJISACTCS BaXKHBIM, HO HE €IMHCTBEHHBIM JUIS YCBOCHHS YyueOHOI quciuiuinHbl. Ero 00s3aTenbHO
HEOoOXOANMO JIOTIOJTHUTE MAaTEPHAIOM OCHOBHOH W TOTIOTTHHUTEIIBHOM JINTEPATYPHI IT0 TEME.

Oco0oe BHIMaHHUE B TEUCHUE CEMECTpa CIIeyeT OOpaTUTh Ha BBITIOJHEHHE Pa0doT JIabopaTOpHOTO MPaKTHKyMa:
HEIOMYCTHMBI IIPOIMYCKH JTa0OPATOPHBIX paboT 63 YBaXKUTENbHOW MPUIHHBL.

ITpu BO3HUKHOBEHHH BOIPOCOB MO TeMaM, BEIHOCUMBIM Ha CPC, cienyer 0OpaTHThCs 32 KOHCYIIBTALMEH K MIPENoAaBaTelio,
BeIyIIeMy JICKIMOHHBIC 3aHATH. [Ipi BOSHNKHOBEHNH 3aTPyAHEHUH B IOHMMaHWH MaTEMaTHIECKOTO ammapaTa (GU3NKH
ClIelyeT 0OpaTUTHCS K COOTBETCTBYIONIMM YIeOHMKAM IO KypCy BBICIIEH MaTeMaTHKU.

Ba)XHBIM MOMEHTOM TPH U3Y4CHUH JFO00H AUCHUILUTUHEI SBISCTCS OPraHU3aLUsI CAMOCTOSATEIbHOM paboThl. IIpu ocBoeHHH
MaTepuala He CIIeIyeT CTPEMUTHCSA K MEXaHHIeCKOMY 3alIOMHHAHHIO ITPUBEIICHHBIX OIPE/IeIICHNH, (POPMYITUPOBOK H
MOJIOXKEHUH, eclti TpeOoBaHus K Bam mpsiMo He yka3bpIBaloT Ha 3T0. BriomHe 3 QeKTHBHON MOXKET 0Ka3aThCsl MOMBITKA
MOHSTH CYTh SIBJICHHS, BEIPA0OTATh CBOE OTHOLICHHE K HEMY, OTIUPAsCh HA MAaTEPHUAl, COJCPIKALIUNACS B PEKOMCHIOBAHHON
nuteparype. Takke peKOMEHIYeTCs pABHOMEPHO PACIPEICIATh Harpy3Ky CaMOCTOSTENEHOTO 00YICHHUS B TCUCHHUE
ceMecTpa.

B cnysae npuMeneHus mpu 00y4eHUH AUCIUTUIMHEL SIEKTPOHHOTO 00yJIeHHs, TUCTAaHI[MOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTHI OOILICHHE 00YYArOIIUXCSI U IPEHOAAaBATENsl OCYIIECTBISICTCS B PEIKMME PEATbHOTO BPEMEHH (OHIAHH-ICKIHN
(BeOMHApBI), YaTHI, BUICO-KOH(MEPESHINHU | JIP.) WIX OTJIOKCHHOTO BpeMEHH (CHCTeMa AUCTaHIIMOHHOTO 00yderns Moodle,
MS Office365, hopyMmsl, FIEKTPOHHAS TI0YTA U IIP.).

ITpu 0OydeHNH UL ¢ OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 30POBbS ANEKTPOHHOE 00ydCHHE, TUCTAHIINOHHbIC
O6pa3OBaTeJ'IBHLIC TCXHOJIOTUH IIPEAYCMATPUBAKOT BO3BMOKHOCTD ITpUEMa-Iepeaain I/IH(i)OpMaI_II/II/I B JOCTYIHBIX U1 HUX
topmax.

© ®I'BOY BO «Yenl'V»




PaGouas mporpamma aucuumiinHbl "®usrka" N0 HapaBISHHUIO MOATOTOBKH (crenuansHocTH) "KoMnblorepHast
Oe3omacHOCTh" HampaBiIeHHOCTH (Tpodmto) cnennanu3anys N 1 "Ananns 6e301acHOCTH KOMIIBIOTEPHBIX cHcTeM": ctp. 15
OI'bOY BO «Uenl'V»

Peanmsanust qUCIMIUIMHEI ¢ TPUMEHEHHEM 3JIEKTPOHHOTO 00yJeHHs, TUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH (fanee
— 30, J0T) ocymectBnsiercst Ha ocHOBaHUHN «[10I0KEeHNS 0 peann3auy OCHOBHBIX U IOTIOTHUTEIIBHBIX 00pa30BaTEIBHBIX
IporpaMM ¢ IPUMEHEHHEM JIeKTPOHHOTO 00yUeHHUs U JUCTaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOIHUII B (heaepaabHOM
roCyJJapCTBEHHOM OIO/XKETHOM 00pa30BaTeIbHOM YUPEXKACHNUH BbICIIEro 00pazoBaHus «UenssOMHCKUIN rocyiapCTBEeHHBIH
yHHBepcHUTeTY», «I10705keHNs 0 TTopsAAKe 3aUeTa 00YJIAONIMICS TI0 OCHOBHBEIM IIPO(ECCHOHATIBEHBIM 00pa30BaTEeIbHBIM
nporpamMmMam Beiciero oopasosanus B PI'bOY BO «Uenl'¥Y» pe3ynpTaToB OCBOSHHUS B OPTAaHU3AIMAK, OCYIIECTBIISIOMIIX
00pa3oBaTeNbHYIO AEATENBHOCTD, YIEOHBIX IPEAMETOB, KypCOB, IUCIUILIUH (MOIYNeH), MPaKTHUK, JOTOTHUTEIbHBIX
00pa30BaTeNLHBIX MPOTPAMM» ITOCPEIICTBOM ITEKTPOHHON MH(DOpMaIMoHHO-00pa3oBaTensHOl cpensl DTBOY BO
«Uenl'Y». B nckimoanuTenbHBIX cirydasx ((Gopc-Maxkop U T.I1.) IPH peann3aii 00pa30BaTeNbHON IS TEIFHOCTH C
npumerenueM D0, IOT Moryr npuMeHsATh KOMIIOHEHTHI, HE BXOSIIUE B IEpEUEHb IEKTPOHHON HH(POPMALIMOHHO-
00pa30oBaTebHON CpesIbl.

10. CHEHMAJIBHBIE YCJIOBUA OCBOEHUSA JUCIUIIVINHBI OBYYAIOIIIUMHUCH C
NHBAJINJIHOCTBIO U OT'PAHUYEHHBIMHY BO3MOXKXHOCTSIMU 3/10POBbS1

OcBoeHue AUCLUILTMHBI MHBAIUAAMH U JULIAMU C OTPAHMYEHHBIMU BO3MOXKHOCTSMH 370POBbs OCYILECTBIISETCS C
UCIIONIb30BAaHUEM  CIICIMANBHBIX TEXHHYECKHX CPEJICTB M TOJO WHGOPMAIMOHHBIX TEXHOJOTHH, IPEIOCTaBIIEMbIX
PecypcHBIM y4eOHO-METOIMYECKUM LEHTPOM IO OOYYEHHIO MHBAIHIOB ¥ JIUIl C OTPAaHUICHHBIMU BO3MOXKHOCTSMH 3T0POBBS
Yenl'V mo 3ampocy o0ydarommerocs.

1. MoOunbHbIe crienuanbHble TEXHHYECKHE CPEACTBA ISl JIMIL ¢ HAPYIICHUSMH 3PCHHS: NOPTaTHBHBIH KOMIIBIOTED
¢ BBOJOM/BBIBOZIOM mpudToMm bpaiins c¢ cuaresaropom peun «ElBraile-W14J G2»; HOyrOykm ¢ mporpaMMHON 3KpaHHOTO
npoctyna NVDA; snekTpoHHbBIE YBETUUUTENH IS yAAJIEHHOTO IPOCMOTPA; BUACOYBEIHUYHTENN IMOPTATUBHEIE; THU(IIOIIEED;
UGPOBBIE TUKTO(DOHBI.

2. MoOunbHEIE CHEIUaIbHBIE TEXHHYCCKHE CPENCTBA UL JIMII C HApYyIMICHWSAMH CIIyXa: CHCTeMa CBOOOJHOTO
3BYKOBOIO MOJII CO BCTPOGHHOM COBMecCTUMOCTBIO ¢ FM-ycrpoiictBamu; paguokiaccel «Corer-PCM» ¢ mepenaTuukow,
3ayIIHBIM HMHIYKTOPOM U HHIYKIMOHHOHM meTieif; cucreMa HMHGOPMAIMOHHAS Ul clabocCHblIamuXx nepeHocHas «Mcrox»
A2 cO BCTPOGHHBIM IUICEPOM — 3BYKOBBIM HMH(OPMAaTOPOM; JOKYMEHT-KaMmepa; HpOrpaMMHUpYeMbIe CIIyXOBbIC amIaparsl
WHIIBHIYAIEHOTO ITOJIH30BAHMS.

3. AccuctuBHBIC HH()OPMALMOHHBIE TEXHOJOTWH: IPOrPaMMHOE OOECICUeHHE 3KPAHHOTO HOCTYNA C CHHTE30M
peun NVDA; mporpamMMbl 3KpaHHOTO YBEJIMUEHHUS; IMPOTpPaMMbl PEUYEBOrO CHUHTE3a Ul KOMIBIOTEPOB U HOYTOYKOB;
MpOrpaMMBI PEUEBOTO CHHTE3a TSI MOOHMIIBHBIX YCTPOMCTB; SKpaHHAs KIIaBHATYpa; SKpaHHas JyIa.

ITpu HEeoOXomMMOCTH I OOYJAIOIIMXCS C HApYIICHUSIMH 3pEHHS Ha pabodnmx MecTaxX A IMPOBEACHHS MPAKTHYECKUX WIN
1a0OpaTOpPHBIX 3aHATHH yCTAHABIMBACTCS CIELMANbHOE IPOrpaMMHOE obecredeHne (IporpaMMa peueBOd HaBHUTaIHU
NVDA, peueBbie CHHTE3aTOPbI, SKPaHHbBIE JIYITHI).

B yueOuble aymuTopnmu oOecnedmBaeTcsi OECTIPENATCTBEHHBIM JOCTYN A OOYJalONMXCS WHBAJIHIOB M OOYJaIOmUXCS C
OTpaHWYEHHBIMU BO3MOXKHOCTSIMH 3J0pOBbsl. B kaxmoit ayguropuu, rie oOydaroTCsi MHBAIMABI U JIMIA C OTPAaHUYEHHBIMHU
BO3MOXKHOCTSMH  3/I0POBbS, IIPEAyCMaTpUBAETCS COOTBETCTBYIONIEE KONMYECTBO MeECT [ OOYJaIOIUXCS C y4eToM
HapYIICHUH UX 310POBBS.

Jlis ocBOEHHS MUCHUIIIMHBI WHBAJIHIAM M JIMIAM C OTPAHHYCHHBIMH BO3MOJKHOCTSIMH 30POBBSl IIPENOCTABISECTCS JAOCTYII K
MEYaTHBIM HMCTOYHHMKAM, MMEIOIMMC B HaydHol Oubimorexke Yenl'VY, ¢ MOMOIIBIO ClENMAJIbHBIX TEXHHYECKHX CPENCTB,;
JOCTYIl K JICKTPOHHBIM HCTOYHMKAaM, IPEJCTaBICHHBIM B (pOpME SIEKTPOHHOTO JOKyMEHTa B (hOHIE HAYdHOW OMONMMOTEeKH
Yenl'Y wmnm 31meKTPOHHO-OMONMOTEYHBIX CHCTEMax, C IOMOIIBIO CIICIMANBHBIX TEXHHYECKHMX M IIPOTPAMMHBEIX CPEICTB
(pabouee MecTO I HE3psUETO IMOJB30BATENS C MPOTPAMMHBIM O0ECIIeYeHHEM 3KPAHHOTO JOCTyHa ¢ cHHTe30M pedd NVDA,
pabouee MECTO C KOMIIBIOTEPHBIM poOJulepoM M KiaBuatypoit Clevy ¢ OONbIIMMM KHONKaMH M C Pa3felSIOMIeH KIIaBHIIN
HaKJIaJIKOM).

Y4eOHO-MEeTOAUIECKHEe MaTepHanbl Uil OOydJaromuxcss W3 YHCiIa HHBAIMAOB WM JIMI[ C OTPAHWYEHHBIMH BO3MOXKHOCTSMH
3J0pOBBsI IPEIOCTABIIOTCA B (POPMax, alalTUPOBAHHBIX K OTPAaHHUYCHUSIM UX 310POBbS U BOCIPHATHS HH(DOpMaLUH:

JIns i ¢ HapyLIeHUsIMU 3pEHUSL:

- B IEYaTHOH hopMe yBENMIECHHBIM MIPUPTOM,

- B (hopMe IEKTPOHHOTO JOKYMEHTa,

- B hopme ayauodaiina,

- B meqatHo# (opme mpudTom Bpaitis.

Ji nun ¢ HapyIIeHUsIMU CITyXa:

- B Ie4aTHOH opme,

- B (hopMe IEKTPOHHOTO IOKyMEHTA.

Jist v ¢ HapyIIeHHsIMH OTIOPHO-/IBUTaTEIFHOTO amapara;

- B Ie4aTHOH opme,

- B (popMe EKTPOHHOTO JTOKYMEHTA,

- B opme ayauodaiina.

JlaHHBII IepedeHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA 00yJatOIIXCs.

Jlns MHBaNMUAOB M JHI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3JOPOBbSI OCBOCHHE AUCLUILIMHBI MOXET OBITh YaCTUYHO HIH
TIOJIHOCTBIO OCYIIECTBIICHO C HCIIOJIb30BAHMEM [UCTAHIHMOHHBIX 00pa3oBarenbHbIX TexHosoruii (Moodle, Adobe Connect
Pro u mmp.).

B ocBoeHHMM [OUCIMIUIMHBI WHBAaNMAaMH M JIMIAMH C OTPAHHYCHHBIMH BO3MOXHOCTSIMU 3I0POBbS HCIIONB3YeTcs
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WHIUBHIyanbHas pabora. [lox wWHAMBHIOyadpHOW paboTOM ToapasymeBaeTcss IBe (OPMBI  B3aWMOJICHCTBUS C
Ipero/iaBaTeNeM: HWHAWBHAyalbHas ydeOHast pabora (KOHCYIbTanWH), T.€. JONOJHHUTEIBHOE pa3biCHEHHE YIeOHOTO
MaTepuana M YIIyOIeHHOE W3ydYeHHe MaTepHana C TeMH OOydalonuMucs, KOTOpBIE B OSTOM 3aMHTEPECOBAaHbI, U
WHJMBHIyaJbHas BOCIUTATENbHAS paboTa. MHIMBHIya bHBIE KOHCYJIbTAlMM HANPaBJICHBl HA MHAWBHIYAJIH3ALHIO OOYIEHHS
W YCTaHOBJICHHIO BOCITUTATEILHOTO KOHTAaKTa MEXIYy IIperojaBaTelieM M OOydJaromuMcs WHBAIAAOM WIH OOydarommmcs ¢
OTpaHUYIEHHBIMU BO3MOXXHOCTSIMU 3{0POBBSI.

ITpu mpoBemeHHM NpOLEAYpPHl OLEHUBAHUS PE3YNbTATOB OOy4eHHsS HHBAIKUAOB U JHI[ C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU
3I0POBBSl IO JUCHUIUIMHE OOECIICYMBACTCS BBINOJHEHHE CIEAYIOMNX OMOTHHUTEIBHBIX TPEOOBAHHH B 3aBHCHMOCTH OT
WHIBHIYAIBHBIX 0COOCHHOCTEH, 00YIaONIXCs:

a) UHCTPYKIUS MO TOPAOKY IpPOBEJEHUs IPOLEAYpbl OIEHUBAHUS MpPEeNOCTaBIseTcs B AOCTYNHOH ¢opme (YcTHO, B
MHUCBMEHHOI (hopMme, B TMCbMEHHOM (opMe mprdToM bpaiiis, ycTHO ¢ HCIIOIb30BaHIEM YCITYT CYpIOIEPEBOAUNKA);

0) nocrymHas Qopma NMpesoCcTaBICHNS 3aaHUH OIEHOYHBIX CPEACTB (B IMedaTHOH (opme, B medaTHOH GopMe yBETHIESHHBIM
mpudToM, B nedatHor dopme mpudTom bpailind, B popMe 3MEKTPOHHOTO JTOKYMEHTa, 3a[aHHS 3a4YUTHIBAIOTCS ACCHCTEHTOM,
3aJlaHusl MPEIOCTABIIIOTCS C HCIOIb30BaHUEM CypIONEPEBOA);

B) HocTymHas (opMma TpeIoCTaBICHHS OTBETOB HAa 3agaHus (IHCBMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpE,
nucbMeHHO mmpudrom bpaiins, ¢ ucmoNb30BaHUEM YCIIYT aCCUCTEHTA, YCTHO).

ITpu mpoBemeHHM NPOLEAYPH OLEHUBAHUS PE3YNbTATOB OOy4eHHsS HHBAIHUAOB U JHI[ C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU
37I0pOBBSI NPEILYCMATPUBACTCSI HCIOJIb30BAHME TEXHHYECKHX CPEICTB, HEOOXOIMMBIX MM B CBS3M C MX WHIMBUIYaJbHBIMU
0COOCHHOCTSIMU. DTH CpPEeICTBAa MOTYT OBITH mpemocTaBieHbl YenlY WM MOTYT HCIIONB30BaThCS COOCTBEHHBIC TEXHHYECKHE
cperncrBa. Ilpm HeoOXOAMMOCTH HWHBANHAAM U JIHAIAM C OTPAaHWYCHHBIMU BO3MOXKHOCTSIMH 3I0POBBS IIPETOCTaBIISCTCS
JONMOTHUTENBHOE BpeMs AN MOATOTOBKM OTBETa HAa 3aJaHus, NpoLeaypa OLEHMBAaHMS pe3yIbTaTOB OOydeHHs 10
JICITUTUTAHE MOYKET POBOIUTHCS B HECKOJIBKO 3TAIOB.

IMpoBeneHne npouenypsl OIEHUBAHHUS pPE3yIbTaTOB OOY4EeHHWS WHBAIUIOB M JIMI[ C OTPAHWYECHHBIMH BO3MOXHOCTSIMHU
3J0POBbsI JOIYCKAETCsI C UCIOIB30BaHHEM JHCTAHIIHOHHBIX 00pa30BaTEbHBIX TEXHOJIOTHH.
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