MuHHCTEPCTBO HAayKH U BhIcHIero oOpasoBanusi Poccuiickoit denepanuu
HAIIMOHAJIbHBIN NCCJIENOBATEJIbCKHN
TOMCKUU I'OCYJAPCTBEHHbBIM YHUBEPCUTET (HU TT'Y)

dusznueckuit paKyabTET

YTBEPX/IEHO:
Jexan ¢uznyeckoro paxyabTeTa
C.H. ®unumonos
Pabouas nporpamMmma AMCHUIIIMHBI
KBanToBas 3/1eKTpOHNKA
10 HaIIPaBJICHUIO MTOATOTOBKU

03.03.02 ®duszuka

Hanpasnennocts (mpodusib) MOArOTOBKHU:
«@PyHaaMeHTAJIbHAs U NPpUKJIagHas Gpusuka»

®opma o0yueHus
Ounas

Kpamudukanms
bakanasp

I'on npuema
2025

COI''TACOBAHO:
PykoBoautens OI1
C.H. ®unumonos

[Ipencenarens YMK
O.M. CrocuHa

Tomck — 2025



1. ]_Ie.]'lb H IIJIAHUPYEMBIC PE3YJbTATHI 0CBOCHUA JUCHUIIJINHBI (MOL[y.]'Iﬂ)

Lenbt0 OCBOEHUS TUCIMIUIMHBI ABIISIETCS (POPMUPOBAHHE CIIEAYIOUINX KOMIIETCHIIUMA:

— OIlIK 2 — Cnoco0OeH mpoBOIUTH HAYYHBIE HCCIE0BAHUS (PU3NUECKHX OOBEKTOB, CUCTEM
U TIPOIIeCcCOB, 00padaThIBaTh U MPEACTABIATH IKCIIEPUMEHTAIbHBIEC JaHHBIE.

— IIK 1 — CnocobeH mpoBOAWTH HAy4HBIE HMCCIIEIOBAaHUS B BBHIOpaHHON oO0JacTH ¢
HCIOJIb30BAHUEM COBPEMEHHBIX SKCIEPUMEHTAJIbHBIX M TEOPETHUYECKUX METOAOB, a TaKkKe
WH(POPMAIIMOHHBIX TEXHOJIOT HIA.

PesynpTaTamu OCBOEHUS AUCUUIUIMHBI SIBJISIOTCS CIEIYIOIINE UHAUKATOPHI TOCTHKEHUS
KOMIIETCHIIUM:

NOIIK 2.2 — AHanu3upyeT U MHTEPHPETUPYET SKCIEPUMEHTAIBHBIE U TEOPETHUUECKUE
JaHHBIC, MOJYYEHHBIE B XOJI€ HAYYHOTO HCCIeNoBaHMs, 0000IIaeT MOJTYYCHHBIE Pe3yJIbTAThI,
(dbopMynupyeT HayuHO 0OOCHOBAHHbIE BBIBOJIBI IO PE3YJIbTaTaM MCCIEA0BAHUS.

HIIK 1.1 - CoOupaer u aHaIuM3UpyeT HAYYHO-TEXHUYECKYIO HHQOpPMAIMIO IO TeMe
uccle0BaHusl, 0000111aeT HayyHble JAHHbIE B COOTBETCTBHUH C 33JJauaMU UCCIIEJOBAHMUS.

2. 3axa4uv 0CBOCHM A JUCHHUINIAHBI

— OcBOUTDH MOHATHIHBIN anmapaT KBAaHTOBOW 3JIEKTPOHHUKHU.
— HayuntbCcsi IpUMEHATHh MOHATUHHBIN aIapaT KBAHTOBOM AJIEKTPOHMKH JUIS pELICHUS
MPaKTUYECKUX 3a]a4 MpodeccuoHaNbHOM 1eATeIbHOCTH.

3. MecTo IMCUMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOorpaMMsl

Jucnunmuna otHOCUTCS K biioky 1 «JlucuummnHbl (MOTyH)».
JlucrunauHa OTHOCHTCS K 4YacTH 0Opa30oBaTeIbHOM MporpamMmbl, (HOpMHUPYEMOt
y4aCTHUKaMH 00pa30BaTEIbHBIX OTHOIIEHUH, TTpEAIaraeTcsi 00yJarommmMcst Ha BEIOOD.

4. Cemectp(bl) ocBOeHUA U popma(bl) MPOMEKYTOUHON ATTECTANMH 1O TUCHUIJINHE

Cemectp 7, 3K3aMeEH.

5. BxoaHble TpeOGOBaHUS 1JISI OCBOCHUS TUCHUIIIMHBI

Jlsist yCHenHoro 0CBOSHMsI UCIUILUIMHBI TPEOYIOTCSI KOMITETCHIINU, C(hOPMUPOBAHHEIC B
XO07Ie OCBOEHHsI 00pa30BaTEIbHBIX MPOrPaMM MPEIIECCTBYIONIETO YPOBHS 00pa30BaHusl.

JUisi  yCHEIIHOrO0 OCBOSHHS JTUCHUIUIMHBI TPEOYIOTCS pe3yJbTaThl OOYyYeHUS T10
CIICAYIONIMM  JUCHUIUIMHAM:  oOmas  (u3uka,  JJICKTPOJMHAMHKA,  OOBIKHOBCHHBIC
muddepeHnranbHbIe ypaBHEHUS.

6. SI3pIk peanuzanuu

Pycckuii

7. O0beM AUCHUITIMHBI (MOXYJIA)

OO61as TpyA0eMKOCTh AUCHHUILIMHBI cocTaBisieT 3 3.e., 108 uacoB, U3 KOTOPHIX:
— Jnexknuu: 16 4.;
— MpPaKTUYECKUE 3aHATUS: 32 4.;
B TOM YHCJIE€ MPAKTUYECKAs MOJArOTOBKA: 32 4.
O06beM caMOCTOSTENBHON PabOTHI CTYACHTA OMpeeNieH Y4eOHbIM TIaHOM.

8. Conep:kanmne TMCHUILINHBI (MOAYJIs), CTPYKTYPHPOBAaHHOE IO TeMaM

Tema 1. Mctopus co3ianust ¥ o0IIMe NPUHIUIIBI PaOOTHI J1a3epoB.

Beenenue. Ilpeamer kBaHTOBOH anekTpoHuKd. OOIKe CBOWCTBA J1a3€PHOTO U3ITYUYCHHUS.
Ob6nactu npumeHeHus azepos. Kimaccudukanms ga3epos.

Tema 2. KBaHTOBBII XapakTep U3Ty4EHUS.



CriektpanbHass 0ObeMHAs TUIOTHOCTh JHeprud. M3mydenwe depHoro tena. Dopmyia
[Tnanka. Koapduumentsr Ditnmreitna. CtumynupoBanHoe u3nydeHue. CriekTpaibHas IIHPUHA
auHUU. OJTHOPOHOE U HEOJIHOPOJAHOE YUIMPEHUE CIIEKTPAIbHOM JIMHUHU.

Tema 3. dusnueckue Mpoueccyl aKTUBHOM Cpeie.

CriontanHoe wu3nydyeHue. CTUMYJIMpPOBAaHHOE MOIJIOIIEHHEe U u3iayuyeHue. llonarue
aKTHUBHOW CpeJpl, MHBEpCHAasl HaceleHHOCTh. HavanbHblid kodhdunmenT ycunenus. JInHeinHbii
kodpduuuent morteps. I[lpuHmmMn paboTel na3epa, mopor TreHepauuu. CXemMbl HaKaydKH,
TPEXypPOBHEBAs U YETHIPEXYPOBHEBASI.

Tema 4. Ycunenue cBeta B akTUBHOM CpeJie.

3aBHCHMOCTh KOA(GUIMEHTa YCHJIEHHS OT 4acToThl. lllupmHa crmekTpa ycHIMBamMoro
curHana. O ¢exT HackeHns KodpduureHTa ycuieHus. MomHOCTh HACHIIIEHUS.

Tema 5. ['eHepanust KOr€pEHTHOIO U3JIy4YCHUS.

PaccMoTpenue 1ByX HOTOKOB JIa3€pHOIO U3ITyUEHUS, KOTOPhIE YCUIIMBAIOTCS B aKTUBHOM
cpele M HMEIOT IPOTUBOMNOJOKHOE HaIlpaBI€HUE JBIKEHHUSA. YPaBHEHHE, OTpaKarollee
3aBHUCHUMOCTb MOLTHOCTH BBIXOJIHOTO M3JIy4€HHUs OT apaMeTpOB aKTUBHOM Cpeibl M ONTHYECKOTO
pe3oHaropa.

Tema 6. OnTHueckue pe3oHaTOpPHI.

Tuns! pezonatopos. [IpogonbHbIE MOBI ONITHYECKOTO pe3oHaTopa. OOpazoBaHue crieKTpa
n3nyudeHus. J{oOpOoTHOCTH pe3oHaTopa, XapaKTEepPUCTUKU TMOTEPb, AU(PaAKIUMOHHBIE IOTEPH,
MoTepevyHbIe MOJIbl PE30HATOPA.

Tema 7. Paznuunbie BUIBI 1a3€pOB.

I'enuii-HeoHOBBIM M aproHOBBIM Ja3zepbl. Jlazep Ha MOJIEKyJie a30Ta. DHEPreTHYECKUE
YPOBHH, MEXaHU3M co3/aHusi uHBepcuu. [IpuHIum paboThl Jlazepa Ha CamMOOTrpaHHUYEHHBIX
nepexonax. Jlazep Ha Mozekyne a3ora. TBepaoTelnbHbIE Ja3epbl Ha pyOMHE U HEOAMME.
Oxcumepnsie nazepol. CO2 mazepsl.

9. Tekymmii KOHTPOJIb MO IUCHUIJIMHE

Texkymuid KOHTpOJIb MO AMCHUIUIMHE TMPOBOIAUTCA IIyTEM KOHTPOJSI IMOCEIaeMOCTH,
MPOBEJICHUSI KOHTPOJIbHBIX DPA0OT, TECTOB MO JIEKUMOHHOMY MaTepHualy, peuieHus 3aaad |
¢ukcupyercs B (hopMe KOHTPOJIBHON TOYKM HE MEHee OJHOro paza B cemecTp. OleHOuYHbIe
MaTepuaibl TEKYIIEro KOHTpois pasmemieHbl Ha caite TI'Y B pasmene «Wudopmanus 06
oOpazoBarenbHOM TIporpamme» — https:// www.tsu.ru/sveden/education/eduop/.

10. ITopsinok mpoBeeHUsI U KPUTEPHH OLEHUBAHUS MPOMEKYTOYHON aTTecTAlNK

DK3aMeH B 7 ceMecTpe MPOBOJAUTCS B MUCbMEHHOM (hopMe 110 IK3aMEHAIITHOHHBIM OUJIeTaM.
[IponomkutenbHOCTD SK3aMeHa 1,5 yaca.
OueHouHble MaTepuaibl ISl TPOBEICHUS MPOMEKYTOYHOM aTTeCTallMM pa3MEIleHbl Ha caiTe
Ty B paszene «udopmanus 00 o0pa3oBaTenbHOI MpOrpaMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YuyeOHO-MeTOIUIECKOE 00ecIIeueHne

a) DIEeKTPOHHBIN y4eOHBIN KypC [0 AUCIUILIMHE B 2JIEKTPOHHOM YHUBepcutere « Moodle»
- https://moodle.tsu.ru/course/view.php?id=2425

0) OrleHOUHBIE MaTepHallbl TEKYIIEro KOHTPOJSI M MPOMEKYTOYHOW aTTECTAllMH IO
muciuruae (https:/www.tsu.ru/sveden/education/eduop/).

[lepeyeHb BOIPOCOB, BHIHOCUMBIX Ha HK3aMEH:

1. TIpeamer kBaHTOBOM 3nekTpoHukH (K3). O6mmue cBoiicTBa T1a3epHOro U3IyUEHUsI.

2. Ob6nactu mpuMeHeHus 1azepoB. Kparkast ucropus pa3BUTHUS AU CO3TAHUS YCUITUTEIS
CBeTa.


https://www.tsu.ru/sveden/education/eduop/
https://moodle.tsu.ru/course/view.php?id=00000
https://www.tsu.ru/sveden/education/eduop/
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OcHoBbl KO: siBlieHHE BBIHYXAEHHOTO YCUJIEHMSI, OTKPBITIA ONITUYECKUI PE30HATOP,
cpella ¢ MHBEPCHOW HACEJIIEHHOCTBIO.
Tunsl u3myyeHus B KBAaHTOBBIX CUCTEMAX.
CpolicTBa MHAYLMPOBAHHOT'O U3JIy4YEHUS.
Koo uumenTs! DitHIITEHA 17151 CTIOHTAHHOTO U3JIy4EHUS A, BEIHYKICHHOTO
W3JIy4EHUS B2.1 U MOTJIOWEHUs B1..
CBs13p MeXTy KO PHUIHEeHTaMH DWHIITEHHA: BEIBOJ] COOTHOLICHHUS MEXTy HUIMH Ha
OCHOBE TEPMOJMHAMUYECKOI0 IMOAX0/a.
CBsI3b MEX/Ty BpEMEHEM JKU3HH COCTOSHUS B KOd(ppHuimeHToM A.
CrniektpanbHas upUHa TMHUK. EcTeCcTBEeHHAs IMpPUHA JIMHUU. YILIHUPEHUE JTUHUU
CTOJIKHOBUTEJILHOE U JI0IIEpOBCKoe. OTHOPOAHOE U HEOJHOPOAHOE YIIUPEHUE CIIEKTPa
JIUHUMU.
JlopeHueBckuii 1 ['aycCOBCKUI KOHTYpBI JIMHUH.
KoadpunmenTs! nornomienus / ycunenus B cpefie. [loHsaTne nHBEpCHON HACEIEHHOCTH
AKTUBHOW CpeJbl.
Cas13b Mex 1y K03()(pUIIMEHTOM MOTJIOIIEHUS U CEUEHUEM TIOTJIOIEHUS] MaJIoro CUTHAJIA.
HacenenHocTtu cocTOssHUN TPU BHICOKOW TUIOTHOCTU YHEPTHH U3JIydEHUs (p—>oc) JUIst
CTAallMOHAPHOI'O COCTOSIHUSI.
[ToHsITHE MHTEHCUBHOCTH HACBILIIEHUSI.
KoaddunmenT ycunenus ycuiurens.
[Tonoca npomyckaHust yCUJIMTEINS B CIIy4ae OAHOPOJHOIO YIIUPEHMUS.
BripakeHue A1 MOITHOCTH U3JTyYEHHUS Ha BBIXOJIE YCUIIUTETIS.
[ToHsATHE TENECHOTO yIia U 10JIM MOITHOCTH CIIOHTAHHOTO U3JTy4YEHHS,
PacIpOCTPaHAIOLIETOCS B IPEJENIax HEKOTOPOIO TEJIECHOTO YIJIa.
BeIpaskeHus U1 MOIHOCTH U3JTyY€HUS Ha BBIXOJE YCUIMTENS IIPU HU3KOM U BBICOKOM
YPOBHE MOIIIHOCTH ONITHYECKOTO CUTHAJIA HA BXOAE YCHIIUTEIS.
IlonsaTue u BepakeHue 11t JOOPOTHOCTH PE30HATOPA.
Ycnosue camoBo30ysxkaeHns RK?=1.
CrexTpanbHbII MEeX1y COCETHUMHU JIUHUAMH, 00ECIIEUMBAIOIUMHU YCIOBUE PE3OHAHCOB.
IIpencraBieHue Mos B yCWINTENE B BUJIE IBYX IUIOCKMX BOJIH, PACIIPOCTPAHSAIONINXCS B
[POTUBOINOJIOXKHBIX HanpasiieHusx 1, I (koapGUIHEHT OTpasKeHHs OJHOTO U3 3ePKall
R=1).
BeIpaskeHne MakCUManbHON BBIXOJHOM MOIIHOCTH YCUJIMTENS Y€PE3 UHTCHCUBHOCTD
Box—[g#Z0,

B
OTKpBITHII pe30HATOP B ONTUYECKOM JHANa30HE: OCHOBHbIE OCOOCHHOCTH M Ha3HAUYEHUE

pe3oHaropa.
BboipaskeHue ist IUIOCKOTO yTJIa, B Ipeeiax KOTOPOro COXPaHSETCs BbICOKast
JT0OPOTHOCTH OTKPBITOTO pe3oHaTopa. Yucio pe30HaHCHBIX KOJICOAHHI B CTHHHULIC
o0beMa B €IMHUYHOM CIICKTPAIbHOM HHTEPBAJIE.

CenexIust BBICOKOJOOPOTHBIX KOJICOaHUH B OTKPBITOM PE30HATOPE.

[TonsTus uncina OpeHens, MOAbI pE30HATOPA.

Bpewmst sxu3Hu poTOHA B pe30HATOpE (BpeMsl 3aTyXaHHs U3ITyUCHHUS B PE30HATOPE B €
pas).

CBs13b MEXJTy TOOPOTHOCTBIO PE30HATOPA M BPEMEHEM 3aTyXaHUs U3ITyUCHHS B
pe3oHarope.

HACBINIEHUS: Imax

. 4
Pacuet nonu sHeprum, TepseMon npu Audpakuuu (N—).
F



32. UnTerpanbHOe ypaBHEHHUE TSl PYHKIIUH pacIipeieNieH s 1o Ha TIOBEPXHOCTH 3epKajia
(pemienune @oxca u JIn).

33. OcHOBHbIE CBOMCTBA PELIEHUS MHTErpajibHOro ypaBHeHus: Pokca u JIu.

34. KondokanpHbeiil pe3oHaTOp. PacnpenencHe mossi CBeTOBOM BOJTHBI B TIONIEPEUYHOM
IUIOCKOCTH KOoH(poKanbHOTO pe3onaropa. [Tomuromsr Ipmuta. Moast TEMyng.

35. OcnoBHas monia TEMooq. llupuna pacnpeneneHus mosis B MONEePeUHON MIOCKOCTH W.

36. BeipaxkeHue IS OMIEPEIHOT0 PacIIpeCIICHUS IOl OCHOBHOM MOJBI TIpH Z >> 1/2.
Panuyc kpuBH3HBI BOJIHBI KaK (QYHKIUS KOOPAWHATHI Z.

37. Ilonsatue ycroiiunmBocTH pe3oHaTopa. [lapamerpwl ycroitumBoctu gl, g2. Juarpamma
ycrorunBoctu. Pesonaropel npu gl=g2=0; gl=g2=1; gl=g2=-1; nonykoH(pOKaJIbHbII
pEe30HATOP

[Ipumepsl 3a1a4, BEIHOCUMBIX Ha 3K3aMEH:

1. Bo CKONBKO pa3 OTJIMYAETCS BEPOATHOCTh CIIOHTAHHOIO M BBIHYKIECHHOTO M3JTyYeHHUs
HEKOTOPOT0 aTOMa, MMEIOLIEr0 PE30HAHCHYIO 4acToTy o = 4-10'* ¢! u momemennoro
B [1OJIOCTh C PaBHOBECHBIM U3JIy4deHHeM IpHu Temneparype 7' = 5000 K?

2. Yemy paBHa cpeaHsis JUIHHA poOera pe3oHaHCcHOro (GoToHa ¢ muHOM BoHB 500 HM B
pa3speKeHHOM MEK3BE3HOM Tase ¢ KoHIeHTparumeit n = 10 cm>. DHepreTnueckue
YPOBHH HE BBIPOXKCHBI, JIMHUS TIIOTJIOMEHUS WMMEET EeCTECTBCHHYIO IIIHPUHY.
[Ipumeuanue: cpenusss iMHa mpobera ¢oTroHa — 3TO oOOpaTHas BeJlIWYMHA
Kod(puImeHTa morIomeHUS.

3. Yemy paBHsETCS MOJYIIMPHUHA Y3KOH CHEKTPAJIbHOW JTMHUM aToMa KCEHOHA (aTOMHast
macca M = 131 aem) ¢ jutiHO# BoHBI A = 600 HM nipu Temmeparype raza 200°C. Otsert
nats B MI 1.

4. OTKpBITBII PE30HATOP COCTOMT U3 JIBYX BOTHYTHIX CEPUUECCKUX 3EPKa C paarnycamu
kpuBu3Hbl R; = 1,0 M 1 R> = 0,8 M. SBisieTcs 1 3TOT PE30HATOP YCTONYUBBIM, €CIIH
paccrositHue Mexnay 3epkanamu d = 1,2 m? Ilpu kakom pacctosHuu D ¢ 3TUMHU Ke
3epKajJaMM pealiu3yeTcs Mepexo]] OT YCTOMUYHUBOrO K HEYCTOMUYUBOMY PE30HATOPY?

B) [Inan npakTuyeckux 3aHATUN O TUCIUILTHHE.

[IpakTuueckue 3aHATHS HPOBOJATCSA MO OKOHYAHMM HM3YYEHHS] HEKOTOPOM JIOTMYECKH
3aBepUICHHOW YacTH AUCUHUIUIMHBI (Tembl). Ha mpakTHueckux 3aHATHUSX MPOBOJUTCS OIPOC
CTYJICHTOB Marepuaiy, OTHOCAIIEMYCS K JaHHOM TeMe Kypca, pacCMAaTpUBAIOTCA 3a/ayd 110
JAHHOU Teme Kypca.

1) Meronuyeckue yka3aHusl 10 OpraHu3alii CaMOCTOSITEIbHON PabOThI CTYACHTOB.

CamocrosiTenbHas paboTa CTyJeHTa BKJIIOYALT:

—  yrayOJIeHHOE TEOPETHUECKOE M3YUYCHHE Pa3/IesioB Kypca MpH MOATOTOBKE K JIEKIIMOHHBIM
Y MPAKTUYECKUM 3aHATUSIM;

— TOArOTOBKY K OOCYXICHHMIO Marepuala, B TOM UHCJIE CaMOCTOSITENIbHBIN IOHCK
HEO0OXOUMBIX MCTOYHUKOB MH(OpMAaLMK, BKIIIOUas Hay4HO-00Pa30BaTEIbHBIE PECypCHI
cetu HTEpHET;

—  TOATOTOBKY K 9K3aMEHY.

Y4eOHO-MeTOMYECKOEe OOECredYeHrne BKJIIOYAeT JIUTEpaTypy, PEKOMEHIOBaHHYIO
npernofaBateneM (cM. pazgen 12), apyrue HWHQPOPMAIMOHHbIE MCTOYHMKH M HAy4YHO-
oOpazoBarenbHbIe pecypchl UHTepHET.

Onno#t 3 GopM caMOCTOSATENbHONH pabOTHl MO AMCIUILTUHE SBISETCS pEIICHHE 3ajad.
3anaun opOpMIISIFOTCS B BUIE OTUYETA, TJ/Ie 3alucaHbl: 1) ycloBue 3aaul; 2) pelieHue 3aJ1auu ¢
MOSICHEHUSIMH; 3) OTBET B TPeOYEeMbIX €MHHIIAX U3MEPECHHUS.



IIpy moAroToBKe K 3K3aMEHY CIEAYET MCIOJb30BATh PEKOMEHAYEMYIO IIPEIIOAABATEIIEM
JINTEPATYPY U KOHCIEKTHI JIEKIUH.

12. Ilepeuenn y4eOHOI TuTEpPaTyphl U pecypcos cetu UHTEepHeT

a) OCHOBHas JIUTEepaTypa:

1. TapacoB JL.B. ®usnueckue OCHOBBbI KBAaHTOBOM 3JIEKTpPOHUKU: OnTudecKuil
muanaszoH. M.: Kawxknsiit gom «JIMBPOKOM», 2010. — 368 c.

2. Tluxtun A.H. Onruueckas U KBaHTOBas JJIEKTPOHUKA: YUeOHHMK JUIsl By30B. M.:
Bricmr. mk., 2001. — 573 c.

3. 3geuro O. [Ipunimne! 1azepos, uzganue tperbe. M.: Mup, 1990. — 400 c.

4. Kapnos H.B. Jlekuuu o kBaHTOBO# 3nekTponnke. M3ganne sropoe M.: Hayka, 1988.
-320 c.

5. Kaumapex @. Beenenue B pusuxy nazepon. Uzn. Mup, M, 1981 r. — 540 c.

0) IOTIOJIHUTENbHAS TUTEpaTypa:
1. JI. B. TapacoB. ®u3nka npoueccoB B IeHEPATOPAX KOTEPEHTHOIO ONTHYECKOIO
m3nydeHus. 3n. Paguo u cBszp, M, 1981 r.— 440 c.

B) pecypchl cetu HTepHeT:

— OTKPBITHIC OHJIAHH-KYPCHI
https://quantum.msu.ru/ru/education/online/quantum-electronics
https://teach-in.ru/course/quantum-electron/about
https://mipt.ru/dpge/for_students/materials/kurs4/a_111dkqg.php

13. Ilepeyenb UHGPOPMALMOHHBIX TEXHOJIOTHH

a) JINIICH3NOHHOE U CBOOOIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE 00€CTIeueHUE:

— Microsoft Office Standart 2013 Russian: maker mporpamm. Bxirrodaet npunoxenus: MS
Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook); cuctemsr
KoMmnbroTepHO# BEpcTKU LaTex;

— myOIMYHO OoCTymHBIe 00saunbie TexHonorun (Google Docs, SAnaexkc auck u T.11.).

0) MH(POPMAIIMOHHBIE CIIPABOYHBIC CUCTEMBI:

- DIIEeKTPOHHBIN KaTajor Hayunoi OnbIMOTEKN Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHAas OonbImoTeKa (pemo3utopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBbC KoncynbraHT cTyaenTta — hitp://www.studentlibrary.ru/
— ObpazoBarenbHas mnatdopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com - https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepuajbHO-TeXHHYECKOE o0ecreyeHue

Ay'):[I/ITOpI/II/I JJIsL TIPOBCACHU S 3aHATHH JIEKIIMOHHOI'O THIIA.

Ay'):[I/ITOpI/II/I UL IIPOBCACHUS 3aHATHH CCMHUHAPCKOTI'0 THUIIa, HWHAWUBUAYAJIbHBIX U
I'pyHIiOBBIX KOHCYHBT&HHﬁ, TCKYIICTO KOHTPOJIA U HpOMe)KYTOQHOﬁ aTTCCTalluH.

HOMCH_[GHI/IC, OCHaIICHHOC KOMHBIOTGpHOfI TEXHUKOHU M AOCTYIIOM K CETH I/IHTepHeT, B
QJICKTPOHHYIO HH(bOpM&HHOHHO—OGpaBOBaTeJ’IBHYIO cpeay u K I/IH(I)OpMaI_II/IOHHLIM CIIPpaBOYHbIM
CUCTCMaM.


https://quantum.msu.ru/ru/education/online/quantum-electronics
https://teach-in.ru/course/quantum-electron/about
https://mipt.ru/dpqe/for_students/materials/kurs4/a_1lldkq.php
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

15. Undopmanus o paspadoTunkax

JlomaeB Muxaun MBaHOBUY, JOKTOp (PU3MKO-MaTeMaTHUECKHX HAyK, Kadeapa (pU3NKH
mwia3mMel pusudeckoro dakynprera TI'Y, mpodeccop.



