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1. INTAHUPYEMBIE PE3YJIBTATBI OBYUEHMUA
1.1. leab v 3224 TUCUUILIMHBI

Heaun ocBoeHHMs AUCHUIJIMHBI. O3HAKOMJICHHE CTYACHTOB C KOHIIENTYaJbHBIMU OCHOBaMHU
TUCIUIIIMHB «KBaHTOBas TEOpUs» KaK COBPEMEHHON KOMIUICKCHON (yHIaMEHTAIBHOW HayKu; Gop-
MHUPOBAaHHE E€CTECTBEHHOHAYYHOTO MHPOBO33PEHHS HA OCHOBE 3HAHUS OCOOCHHOCTEH, OCHOBHBIX
MIPUHITAIIOB U 3aKOHOMEPHOCTEHN pa3BUTHs BceneHHO#; HHTEIIEKTyalIbHOS Pa3BUTHE CTYJIEHTOB Yepe3
CUCTEMY KJIACCUYECKUX U COBPEMEHHBIX €CTECTBEHHOHAYYHBIX KOHIICTIIIHIA.

3agaun ITMCUMIUIMHBI. 03HAKOMHUTH CTYICHTOB C OCHOBHBIMH MPOOJIeMaMH, 3aKOHOMEPHOCTSI-
MU, UCTOPUEH U TEHACHIUSIMH Pa3BUTHsI KBAHTOBOW TEOPHUH, B KOTOPBIX PACKPHIBAIOTCS (DyHIaMEH-
TaJbHBIE Hay4YHBIC MPOOJEMBbI COBPEMEHHON HayKH; c(HOpMUPOBATH MOHWMAHHE MPUHIIUIIOB IPEEM-
CTBEHHOCTH, COOTBETCTBUS U HEMPEPHIBHOCTH B U3YUECHUU MPUPOJbI; AATh MPEACTABICHUE O PEBOJIIO-
IUSX B TEOPETUUYECKON (PH3MKE M CMEHE HAyYHBIX MHUPOBO33PEHHUH KaK KJIFOYEBBIX dTallax Pa3BUTHS
€CTECTBO3HAHUS, CHOPMUPOBATH TOHUMAHUE CYIIHOCTH (DYHIaMEHTAIBHBIX 3aKOHOB MPUPOIBI, OTIpe-
JEJSIFOIUX OOJIMK COBPEMEHHOTO €CTECTBO3HAHUS, K KOTOPBIM CBOJUTCS MHOKECTBO 3aKOHOB TEOpE-
THYeCKOW (pu3uku; cHhopMUPOBATH 3HAHHMS, HEOOXOIUMBIC IS M3YYCHHSI CMEKHBIX JUCIUILIINH; pac-
HIUPUTH KPYro30p, chopMUpoBaTh HAydYHOE MBILIUICHHE U HAYYHOE MUPOBO33PEHHME, OCHOBAHHOE Ha
CHUHTE3€ €CTECTBEHHOHAYYHBIX U TYMaHUTAPHBIX KOHIICTIIIUH.

1.2. Ilnanupyemble pe3ybTaThbl 00y4eHHS

B pe3ynbrate 0CBOCHUS TaHHOW AUCIUILTUHBI Y 00YYaronuXxcst GOPMHUPYIOTCS CIICAYIOIIHNE
KOMITCTEHITHH:

OIIK-1. Cnocoben mpuMeHATh 6a30BbIe 3HAHUA B 007acTH (PU3NKO-MaTeMaTHYeCKUX U (HJIIN)
€CTECTBCHHBIX HAyK B cepe CBOCH MpoPeCCHOHATBHON ACSITETbHOCTH;

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

Jucuunnuna «KBanToBas Teopusi» Moaynst «Teopernueckast puU3uKa» BXOIUT B 0053aTENbHYIO
yacTh bioka 1 «/lucuumnnuuel (MOIYIH)» U ABIISE€TCA 005S3aTeIbHON JIUIs U3YYEHUSI U ABIIIETCS 00s13a-
TEJNBHOM AJIS U3YYEHUSL.

B nmporpammy Kypca BXOAST U3y4eHUE OCHOB KBAHTOBOM Teopuu. [Ipu 3TOM HM3y4aroTcst BOIHO-
Bast QyHKIMSA U €€ PU3NUECKUIl CMBICII, HECTAllMOHAPHOE U CcTallMoHapHoe ypaBHeHus Llpénunrepa, a
TaK)K€ IEMEHThl MaTEMaTUYECKOTr0 anrnapaTa KBaHTOBOM Teopun. Kpome Toro, cTy1eHThI 3HAKOMSITCS
C TAaKUMHU KBaHTOBBIMHM CHCTEMAaMHU U SBJICHUSMH, KaK 4aCTULA B IOTEHIMAIBHON sIME, TYHHEJIBHBII
3¢ (deKT, a Takke KBaHTOBBI FaPMOHUYECKUIN OCLMIIISATOP, KBAHTOBBII MOMEHT UMITYJIbCA U BOAOPO-
nonoio0HbI atoMm. [Ipu 3ToM 6o0jbIIOE BHUMaHHE YIENSIETCS METO/JaM MOCTPOCHMs COOCTBEHHBIX
3HaY€HUHN U COOCTBEHHBIX BOJIHOBBIX (DYHKIIUI OCHOBHBIX KBAHTOBBIX CHCTEM.

3HaHuE COBPEMEHHBIX (DyH/IaMEHTAIbHBIX HAYUYHBIX MOJIOKEHUH €CTECTBO3HAHUS, €r0 MUPOBO3-
3pEeHYECKUX U METO/I0JIOTMYECKUX BBIBOJOB SBJISIETCS HEOOXOAMMBIM JIEMEHTOM MOJATOTOBKH CIeIra-
JIMCTOB B JIFO0OOH 00J1aCTH AEATETbHOCTH.

OcHOBY 17151 U3y4YEHHS] TUCIUIUIMHBI COCTaBISIOT MPOTpaMMbl MO JUCHUIUIMHAM «MexaHHKay,
«DNEKTPUYECTBO U MarHeTu3My», «OnTHka» oo1ero Kypca (Gpu3mnku, no AUCHMILIMHAM «MaremaTuye-
cKkuil aHanu3», «JIuHelHas anredpay», «BeKTOpHBI KW TeH30pHBIM aHAIU3», «uddepeHunanbabe
ypaBHEHUs», «Teopusi BEpOSITHOCTEN U MaTeMAaTUUYECKash CTaTUCTUKa» U «JIMHENHble U HEIMHEHHbIE
ypaBHEHUsI MaTeMaTHYeCKON (U3MKU» MaTeMaTHKHU, a Takke Mo aucuuiuinie «Teopernyeckas mexa-
HUKa» Kypca TeopeTHdecKoi (M3MKW. 3HAHUS M HABBIKH, MOJyYEHHbIE NMPH MU3YyYSHUU AMCLUILINHBI,
JaayT BO3MOKHOCTh CTYJEHTaM OCBavMBaTh TaKH€ IUCHUIUIMHBI y4yeOHOro rjaHa, kak «CraTtuctude-
ckas (usuka», «Pu3nueckas KMHETHKa», a Takke «BBeneHue B (QU3UKY XKUAKUX KPUCTAJUIOB» H
«BBenenue B (pU3MKy HAHOTEXHOJIOTMN», HA KAYECTBEHHO 00JIee BEICOKOM YPOBHE.

3. OFbEM U COAEPXKAHUE JIUCLUILIUHBI
3.1. O0béM TMCUMTLTHHBI
IHoka3zarenb 00bEéMa TUCHUTTHHBI Ounas popma o0yueHust

O0BEM QUCHUIUINHEI B 3aU4E€THBIX €IUHULIAX 4




O0BEM TUCUMIUIMHEL B Yacax

144

KonTakTHas pabora: 92,3
Jlexkuun 30
[TpakTHyeckue 3aHsATUs 60

13 HUX, B (hOpME MPAKTUICCKON OATOTOBKH 60

KoHTakTHBIC Yackl HA MPOMEKYTOYHYIO aTTeCTa- 23
LUIO: '

DK3aMeH 0,3

[Ipeadk3ameHamoHHasi KOHCYJIbTalUs 2

CamocrosiTenpHas padoTta 42

KonTtpob 9,7

®opMoii MPOMEKYTOUHOM aTTECTAllMU SBJISETCS dK3aMeH B 6 cemecTpe.

3.2. Conep:xanue TUCUHIITHBI

HaumenoBanue pa3jiesioB (TeM)
AUCHMILINHBI ¢ KPATKUM COepP:KaHueM

KoanyecTrBo yacoB

Jleknuun

HpaRanecKne 3aHATHA

Oo6mmee
KO0JI-BO

U3 HUX, B popme
NMPAKTHYeCKOM
MO/ITOTOBKH

Tema 1. YpaBuenue Llpéaunrepa

Bounsl ne bpoiinsa. Hecranmonapuoe ypaBuenue Ipé-
nuHrepa. BoinnoBas pyHkuus. YpaBHeHUe Hepa3phIBHO-
ctu. CraunonapHoe ypasHenue Llpéaunrepa. CodbcTBeH-
HbIE PHEPTUU U COOCTBEHHBIE BOJIHOBBIE (pyHKIMH. Ya-
CTHUIIA B TOTEHITHAIBHOM siMe. [loTeHnnansHbIi 6apbep 1
TYHHENbHBIN 3 ekt

12

12

Tema 2. MaremaTudeckue MeTOIbl KBAHTOBOW Teo-
puu

[IpocTpancTBo BOMHOBBIX (pyHKUIMH. OmnepaTopsl QuU3N-
YecKUxX BelWuuH. CpeHue 3HAYeHUS U HEOIpEeAeNEHHO-
cTu (u3mdyecKkux BenuyuH. KpuTepuu TOUHOTO HU3MEpe-
HUs (uznueckux BenuyuH. COOTHOLICHHS] HEOMPEIeIEH-
Hoctelt [eiizenOepra. VYpasHenue Opendecra. CoO-
CTBEHHBIC 3HAUEHUS U BOJHOBBIC (DYHKIIMU OTEpPATOPOB
¢dbu3nveckux BeaWYMH. Pemykumsi BOJHOBOW (DYHKIIHH.
MartpuuHbie 371€MEHThI ONIEPATOPOB

12

12

Tema 3. KBaHTOBBIIi rapMOHUYECKHI OCHHJIIIATOP
OnHOMEpHBIN KBAaHTOBBI TaPMOHUYECKUIH OCLWIIISATOP.
YpoBuu sHeprun. [loBbIIAIONMNA U TOHWKAKOMIUNA OIe-
paTopbl U COOCTBEHHBIE BOJIHOBBIE (PYHKLIMU KBAaHTOBOTO
rapMOHHYECKOro ocuusuisitopa. Meton gakropuszanuu

12

12

Tema 4. Y1i10B0ii MOMEHT B KBAHTOBOW TeOPHH
VYTI0BOI MOMEHT B KBaHTOBOU MexaHuke. COOCTBECHHbBIE
3HAYCHHS M CTPYKTypa COOCTBEHHBIX (PYHKITUI orepaTo-
pa yrmoBoro MmoMeHTa. OpOHUTaTbHBI MOMEHT UMITYJIBCA.
Ero cob6cTBeHHbIC 3HAUCHUS U COOCTBEHHBIC (DYHKITH B
cepuueckux koopauHarax. Cnun. Oneparop cruHa
anekTpoHa. CrimHopel. MaTtpuiel [aynmu

12

12




Tema 5. LleHTpasibHO-CUMMETPUYHOE 110JI€ B KBAHTO-

BOil Teopuu

HBI/I)KGHI/IG B ICHTPAJIbHO-CUMMETPUYHOM IIOJIE B KBAaH-

TOBOM MexaHuke. BogopoaononoOusiit atom. Ero ypoBu 6 12 12
SHEPTHH, COOCTBEHHBIC BOJHOBBIC (yHKIIMU. KBaHTOBBIE
qucia BoaopoaononaoOHoro aroma. l[lpaBuma otbopa.
WzoTonmmuecknii ciBur. ATOMBI MIEIOYHBIX METAJJIOB
30 60 60

Hroro

INPAKTUYECKASA IOAI'OTOBKA

Tema

3agaHne HA PAKTHYECKYIO
NMOJATOTOBKY

KOJIN4Y€CTBO YacoB

Tema 1. YpaBuenue lllpénunre-
pa

Bounnbl ne bpoiinsa. Hecranuo-
HapHoe ypaBHeHue llIpénunrepa.
BonnoBas ¢yHkuus. YpaBHeHue
Hepa3pbIBHOCTU. CTallmoOHapHOE
ypaBHenue pénunrepa. Cob-
CTBEHHbBIE PHEPTHUH U COOCTBEH-
HBIC BOJTHOBBIE PyHKIMH. YacTu-
11a B NOTeHUMaIbHOM sime. [1o-
TEHIUAJIbHBIN Oapbep U TYHHEIb-
HBIHA Y3 PeKT

12

Tema 2. MaremaTHdeckue Me-
TOJbI KBAHTOBOM TEOPUHU

IIpocTpaHCTBO BOJTHOBBIX (PYHK-
uuit. OnepaTopsl GU3HUECKUX
BenuuuH. CpeHue 3HaYeHUs U
HEeOoNnpeAeEHHOCTU (PU3HUUECKUX
BenuuyuH. Kpurepuu ToyHOrO U3-
MepeHUsT PU3NIECKUX BEITHUHH.
CooTHo1IEHN HEOTIPEAEIEHHO-
creit ['eitzenbepra. YpaBHeHue
Opendecta. CoOCTBEHHBIE 3HAYE-
HUS ¥ BOJIHOBBIE (DYHKITUH OTepa-
TOPOB (PU3UYECKHUX BEINYMH. Pe-
JTYKLUSl BOTHOBOM (DyHKITUH.
MartpudHbI€ 21€MEHTHI OIIEPATO-
poB

12

Tewma 3. KBaHTOBBIN rapMOHU-
YECKUI OCLUIIIATOP

OnHOMEpHBIN KBAaHTOBBIN IapMO-
HHAYECKHUI OCHUIUIATOP. Y POBHH
sHepruu. [loBblmaronmi u mno-
HIDKAOIIWA OTlepaTophl U CO0-
CTBEHHBIE BOJIHOBBIE (DYHKLIMU
KBaHTOBOTO TAPMOHUYECKOIO OC-
mwsTopa. Meron dakropusa-
1005051

12

Tema 4. VYrioBod MOMEHT B
KBaHTOBOH T€OpUU

YTr10Boi MOMEHT B KBAHTOBOU
MexaHuke. CoOCTBEHHbIE 3HaYe-
HUS U CTPYKTYpa COOCTBEHHBIX
(dbyHKIMIA oriepaTopa yrioBoro
MomeHTa. OpOUTaATbHBIA MOMEHT
uMmnyinbsca. Ero coOctBeHHbIe
3Ha4YeHHUs1 U COOCTBEHHBIE (DYHK-

12




11U B chepUYECKUX KOOpIUHA-
tax. CnuH. Oneparop cnuHa
anekTpoHa. CriuHOpbl. MaTpuiibl
[Taynu

Tema 5. LleHTpanbHO-
CUMMETPUYHOE I10JI€ B KBAHTO-
BOU TEOPUH

JIBuKeHHe B LIEHTPAIBHO-
CUMMETPUYHOM I10JI€ B KBAHTO-
BoM MexaHuke. Bomopoaomo006-
HbII atoM. Ero ypoBHM 3Hepruu,
coOCTBEHHBIC BOJTHOBBIC (PYHK-
unu. KBaHTOBBIE UKCIIa BOAOPO-
nonoaobHoro aroma. [Ipasuia
otOopa. M30Tonu4ecKuii CIBUT.

ATOMBI mCJIOYHBIX MCTAJIIIOB

12

4. YAEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJBbHOM PABOTHI OBY-

YAIOLUXCS

Tembl pj1s1 camo-
CTOATEIBLHOTO
U3y4YeHUS

HN3yyaemsbie BO-
MPOCHI

Koau-
qe-
CTBO
JacoB

®DopmMBbI caMO-
CTOATEIbHOM
padoThI

Metoanue-
CKHe odecIe-
YeHHUA

DopmbI
OTYETHO-
CTH

VYpasuenue [1Ipé-
JUHTEepa

Bounsl ne bporis.
Hecranmonapnoe
ypaBHenue IIpé-

nuHrepa. BoiaHosas

¢byHKIMA. YpaBHe-
HUE HEPA3pPBIBHO-
ctu. CranimoHapHoe
ypasHenue IIpé-
nunrepa. Co0-

CTBEHHBIE DHEPIUH

U COOCTBEHHBIE
BOJIHOBbIE (PyHK-
nuu. Yactuna B
MOTCHIUAIBHOU
ame. [lorennmans-

HBII O6apbep U TyH-
HeJbHBIN Y3PPeKT

Pabota c nutepa-
TYpOH, CETBIO
HHTtepHeT, KOH-
CyJbTallNH, pe-
HIEHHE 3a]1a4

Pexomennye-
Masi JIuTepary-
pa. Pecypcel
NHuTtepner

Koncnekr,
pedepar,
pELICHHbIE
3a7a91

Maremarnueckue
METOEI KBAHTO-
BOU TEOpUHU

IIpoctpancTBo
BOJIHOBBIX (hyHK-
. OnepaTopsl

(bu3NYeCKUX BeNU-
yuH. CpegHue 3Ha-
YeHUsI U Heompe/e-
JAEHHOCTHU (U3NYe-

CKUX BEJIMYMH.

Kpurepun Tounoro
U3MepeHus Gu3n-
YECKUX BEJIUYMH.
CooTtHo1IEHNS He-
ONpeAcIEHHOCTEN

I'eitzendepra.
YpaBHeHnEe DpeH-

Pabota c nutepa-
TYpOH, CETBIO
WHTtepHer, KOH-
CyJbTalllH, pe-
LICHHE 3324

Pexomennye-
Mas TUTeparTy-
pa. Pecypcsl
HNutepner

Koncnekr,
pedepar,
pelIeHHbIE
3a1a9H




¢decra. CoOCTBEH-

BOJIHOBBIC (DYHK-

(hbU3UYECKUX BEIH-

HBIC 3HAYCHUA U
I[UH OTIEPaTOPOB

yuH. Penyknus
BOJIHOBOM (hyHK-
uuu. MaTpuunblie
AJIEMEHTHI OTepa-
TOPOB

KBaHTOBBII1 rap-
MOHHUYECKUH OC-
UJLIATOP

OnHoMepHbII
KBaHTOBBI rapMo-
HAYECKUH OCILIAJI-
JATOP. YPOBHU
sHepruu. [1oBwI-
LIAIOLINH U TIOHH-
YKAIOIIMHU onepaTo-
PBI U COOCTBEHHBIE
BOJIHOBBIE (DYHK-
XA KBAHTOBOI'O
rapMOHHUYECKOTO
ocuwiuATopa. Me-
ToJ (hakTOpHU3aLUH

Pa6ota c nurepa-
TYpOil, CEThIO
HNuTepuer, KOH-
CyJbTalluH, pe-
IICHUE 3a/1a4

Mas

Pexomennye-

pa. Pecypcol
HNuTepuer

JTUTepaTy-

Kowncmexr,

pELLICHHBIE

pedepar,

3aJa4uun

VYrinoBoii MOMEHT B

YTri10Boit MOMEHT
B KBaHTOBOMU T€O-
pun

KBaHTOBOM Mexa-
Huke. CoOcTBEH-
HbIE€ 3HAUEHUS U
CTPYKTYpa co0-
CTBEHHBIX (YyHK-
LU omeparopa yr-
JIOBOI'O MOMECHTA.
OpOuTtanbHbIi MO-
MEHT UMITYJIbCa.
Ero cobcTBennbie
3HAYEHUS U CO0-
CTBEHHBIC ()YHK-
11U B chepuue-
CKHX KOOPJHMHATAX.
Crun. Oneparop
CIIMHA DJICKTPOHA.
CruHopsl. Matpu-
ub! [laymn

Pabora c nutepa- P

TYpOil, CEThIO
HNurepner, KOH-
CyJbTaluH, pe-

ICHUE 33134

€KOMEHye-

Mas JTuTepary-
pa. Pecypcol

HNurepner

Kowncmexr,
pedepar,
pelieHHbIe
3aJ1a4un

enTpansHo-
CUMMCTPUYIHOC

IoJie B KBAaHTOBOM

TEOpUH

JIBH)KEHHE B 1I€H-
TpaJIbHO-
CUMMETPUYHOM
I10JIE B KBAHTOBOM
MexaHuke. Bono-
pOaOTIOA00HBII
atom. Ero ypoBuu
SHEPIHH, CO0-
CTBEHHBIC BOJIHO-

10

Pabota c nuTepa-
TYpOM, CETBIO
HNutepHeT, KOH-
CyJbTalluu, pe-
HICHUE 3a/1a4

BbI€ (DYHKIIHH.

Pexomennye-
Mast JII/ITepaTY‘
pa. Pecypchl
HNurepner

KoHcrexr,
pedepar,
pelieHHBIC
3a7a4M




KBanTOBBIC UnCNa
BOJIOPOJIOTIOI0OHO-
ro atoma. [TpaBuita

orbopa. M3otomnu-

YECKUU CIABUT.
ATOMBI HIEJIOYHBIX

METAIJIOB

HUroro

42

5. ®OHJI OIEHOYHBIX CPEJICTB JJIsI MPOBEJAEHUSA TEKYIIEA U ITIPOMEXKY-
TOYHOM ATTECTAIIAU IO JUCHUILJIUHE

5.1. IlepeyeHb KOMIETEHIIUI ¢ YKa3aHHEM 3TanoB uX (JOpMUPOBAHUS B NPoIecce OCBOCHUS
00pa3oBaTeJILHON MPOrPaMMbI

KOI{ 1 HAUMCHOBAHUEC KOMIICTCHIIN

Otanbsl GOpMHUPOBAHUS

OIIK-1. CnocobeH mpuMeHsTh 0a30Bble 3HaHUS B 001acTH (HU3HUKO-
MaTeMaTHYeCKUX ¥ (WIM) €CTeCTBEHHBIX HayK B cepe cBoeH mpo- | siX.
2. CamocTosaTenbpHas pabora.

q)eCCI/IOHaHBHOﬁ JCATCIIbHOCTH,

1. PabGora Ha y4eOHBIX 3aHATU-

5.2. Onucanue nmokasareJieil U KpUTepHeB OLEHUBAHUS KOMIIETCHIIMI HA PA3JIMYHBIX ITANaxX UX
(popmupoBanus, onucaHue MKaJ OLEHUBAHUSA

One- | VYpoBens | Drambl popmu- Onucanue Kpurepun [IIxana
HUBa- | copmu- pOBaHUs nokaszaresein OLICHUBAHMUSI OLICHU-
€Mbl€ | pOBaHHO- BaHUS
KOM- CTH
NETEH
TEH-
005051
OIIK- | IToporo- 1. Pabora Ha | 3HaTh OCHOBHBIE MOJEIM 3ajay | pedepar, pe- IIxamna
1 BBIi yueOHBIX 3aHfA- | B paMKax JIUCUUIUIMHBI C yde- | ILEHHue 3a7ad, | OLIEHHU-
THUSX. TOM HMX TPaHMI] IPUMEHUMOCTH; | JOMAIIHEE 3a- BaHUs
2. CamocTosi- | yMETh TPaMOTHO HCIIOJIh30BATh JAaHUE pedepa-
TeslbHAst pabo- | B MPo(ecCHOHAIBHONW JesTeNb- Ta
Ta. HOCTHU 0a30BbIe 3HAHUS (QyHIa- [Mkana
MEHTAJIBHBIX pa3/JelIoB MaTeMa- OLICHHU-
TUKH, CO3/1aBaTh MaTeMaTuye- BaHUs
CKH€ MOJIEJIM THIOBBIX Ipodec- pelieHus
CHOHAJIBHBIX 3a7ad U HHTEp- 3a1a4y
MPEeTUpPOBaTh IOJyYEeHHBIE pe- [Mkana
3yNbTaTbl C Y4YETOM TpaHMIL OLICHHU-
MIPUMEHUMOCTH MOJieIen BaHUs
JoMani-
HEro 3a-
JaHUs
ITponsu- 1. Pabora Ha | 3HaTh OCHOBHBIE MOJEIHM 3ajay | pedepar, pe- [Mkana
HYTBIN yueOHBIX 3aHfA- | B paMKax IUCHUIUIMHBI C y4e- | IIEeHHue 3a7a4, | OLIEHU-
THUSX. TOM HUX TPaHMI] IPUMEHUMOCTH; | JOMAIIHEE 3a- BaHUs
2. Camocrosi- | yMETh TPAaMOTHO HCIIOJIB30BATh | JlaHUE, Ipak- | pedepa-
TeNbHas pabo- | B MpoecCHOHANIBHOM JesTeb- | THYecKas Moj- Ta
Ta. HOCTH 0a30BbIe 3HaHUsS (QyHa- TrOTOBKa [xana
MEHTAJIBHBIX pa3/JeIoB MaTeMa- OLICHHU-
THUKHM, CO3/1aBaThb MaTeMaTu4de- BaHUS
CKHE MOJICJIM THUIIOBBIX Mpodec- pelieHus
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CHOHAJIbHBIX 3a/lad W HHTEep- 3a1au
IIPETUPOBATH IIOJYYEHHBIE pe- [Ixana
3ylbTaThl C YYETOM T'PaHMII OLICHU-
MIPUMEHUMOCTH MOJIeJIeH BaHUs
BJIQJIETh METOJIaMU HCIOJIB30- JoMari-
BaHUS B MPOoECCHOHATBHON HEro 3a-
JeSITeIbHOCTH 0a30BBIX 3HAHMIA JaHUS
(GyHIAMEHTAIBHBIX  Pa3JIesIoB [Ixana
MaTEeMaTHKU JAJIsl CO3/IaHus Ma- OLICHU-
TEMATHYECKUX MOJICTICH THIIO- BaHUs
BBIX NMPO(ecCHOHANBHBIX 3a]a4 MIPaKTH-
Y MHTEPIPETAlUU TOTYICHHBIX YeCKOi
pPE3YNbTaTOB C yYETOM TPAHUIL MOJTr0-
MIPUMEHUMOCTH MOJIeJICH TOBKH
IIkaja 1 KpUTEPUN OLIEHUBAHNS PellleHNs 32124
YpOBHM OIICHUBAHUA Kpurepun oneHuBanusi basibl
Buicoxuti( omauuno) Ecmu crynent permm 71-90% ot Beex 3agad 8-10
Onmumanvuwui( xopowo) | Eciu cryaent pemn 51-70% ot Bcex 3a1au o5-7
Yooenemsopumenvhwiii Ecmu crynent pemmn 31-50% ot Beex 3amau 2-4
Heyoosnemsopumenvuwiii | Ecnu crynent pemt 0-30% oT Bcex 3a1a4 0-1
IIkajga u KpUTEPUU OLeHUBAHNUS TOMAIHUX PadoT
YpoBHH OLIECHHBAHUA Kpurtepun onenuBanus banbl
Buvicokuii( omauuno) Ecmu crynent permn 71-90% ot Beex momammaux pador | 8-10
Onmumanvuwui( xopowo) | Eciu cryaent pemmun 51-70% ot Bcex nomamrHux pabor | 5-7
Yoosenemsopumenvhwiii Ecmu crynent permn 31-50% ot Beex momamHux pador | 2-4
Heyoosnemeopumenvuwuii | Ecniu crynent penmt 0-30% oT Bcex JoMantHux padoT 0-1
Ikaja oneHMBaHU NPAKTHYECKON MOATOTOBKH
Kputepuu onieHuBaHus Bbambt
BBICOKAsI aKTHBHOCTh Ha MPAKTUYCCKOM MOJATOTOBKE, BHIMTOTHECH(BI) 3a1a4H 5
/ KOHTPOJIbHBIE Pa0OTHI / OTPaOOTaH ANTOPUTM PEUICHHUS 33134 O KaKI0U
TeEMe
CpeIHsIsl aKTUBHOCTH HA MPAKTUIECKON TOJITOTOBKE, BHIMOIHEH(bI) 3a71a4uu / 2
KOHTPOJIbHBIE PA0OTHI / HE TIOTHOCTHIO OTPAOOTAH aJTOPUTM PEIICHUS 3a-
Jad 110 KaxXJaoil TeMe
HU3Kasi aKTUBHOCThH Ha MPAKTUYECKOM MOATOTOBKE, 3a/1a4i / KOHTPOJIbHBIE 0

paboThl / HE OTPabOTaH AITOPUTM PEUICHHUS 3aj1a4 110 KKJI0U TeMe.

5.3. TunoBble KOHTPOJIbHBbIE 32 JAHNUSI UJIA MHbIE MAaTEePHUAJIbI, He00X0AMMBbIE /1JI5l OLIEHKH 3Ha-
HU, yMeHUi, HABBIKOB M (WJIH) ONBITA IeATEJILHOCTH, XapaKTePU3ylIuX 3Tanbl GopMupoBa-
HHMS KOMIIETEHIUI B Mpolecce 0CBOCHNUsI 00Pa30BaTeJbHOI NPOrPaMMbl
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Ipumepsl JOMAIIHUX 32 aHUN

1. BonnoBas ¢yHKIMS 3a1a€TCs HA BCEH BEIIECTBEHHOM OCH BBIpKEHUEM

x2

Y(x) = Ax exp ~ 52
0

IZie Xo — KOHCTaHTa ¢ Pa3MEPHOCTHIO JUTMHBL. BEIYUCINTH HOPMUPOBOYHYIO KOHCTAHTY A.
2. JlokazaTh TOX/ECTBa:
[£,¢] = —[G.F]: {F.G)={(C.F).
o -1
3. Paznoxuts onepatop (F — AG ) 10 CTETICHSAM MaJIoro napamerpa A.
4. PackpbITh CKOOKH:

-2 (B (o8,
Xo Po/ \Xo Po Xo Po Xo Po

5. BbIUMCINTh KOMMYTaTOPBI:
SV 5 121 [2 ()1 52 (ra)]- [+2 G- [$2 G [(+9) 0
[r, D)]; [B,7%; [r% (rD)]; [P% D)L [P ] [P% H]; [(rD). H].

6. Jlokxa3aTb, 4TO IPOU3BOJILHBIN ONIEPATOP MOKHO OJJHO3HAYHO IPEJICTABUTh B BHJIE CYMMBI 3p-
MHUTOBa M aHTUIPMHUTOBA ONIEPATOPOB.

7. 3ammcatb onepatopsl L, u L? B cepuueckux KoopauHaTaX.

8. IlonyunTh aHANUTUYECKUN BUJ OllepaTopa 3-MEpHOTro CABMra:

, T,(r) ¥ ¥Y(r — a).

9. Cpenu BenauuuH I, p, L, L° HaliTH mapbl COBMECTHO M3MEPUMBIX. [lJi1 COBMECTHO M3MEPHMBIX

3anMcarh COOTHOLLEHUS! HEONPEIEIEHHOCTEM.

10. [Tokasath, uto Qyukuus P(H) = cos O sBisercss cOOCTBEHHOH (GYHKIMEH oreparopa

N 1 d(. ,d .
F = — (sm 0 E)’ 1 HalTH COOTBETCTBYIOIIEE COOCTBEHHOE 3HAYECHHUE.

" sin6 do

IIpumepbl BApHAHTOB pelIeHUs 3a1a4

Bapmuanr 1

1. Haiity MaTpuaHbIi 91eMent <n + 1x°|n> 11t 0IHOMEPHOr0 TapMOHHYECKOTO OCIHILISTOPA.

2. Beaucnuts a'a" — a"a’, rie a — MOHWKAIONIMIA OTepaTopa s OAHOMEPHOTO FapMOHIYECKOTO
OCIMIIIATOPA.

3. B cocrosiHuM W, C ompenenéHHOW NpoeKIMel YrioBOro MOMEHTa Ha ochb Z, T.€. KOrja
J; Wm = My, HAliTH cpentHee 3HaueHHne <JyJy>.

4. Yactuna Maccoil M ABIIKETCS B HEHTPAITbHO-CUMMETPHUYHOM II0JIE W HAXOJHUTCS B cepude-
CKU-CUMMETPUYHOM CTAI[MOHAPHOM COCTOSIHUM. BonHOBas (yHKIMS YacTUIBl B 3TOM COCTOSIHUH
¥ = Ae””. Haiitu noTeHmansHyto sHepruto gactuisl U(r), ecam U(oo) = 0.

5. DIEKTpPOH B aToMe BOJOPOIa HAXOZUTCS B OCHOBHOM COCTOAHMH. Haiitu cpennee 3HaueHue
KBaJpaTa paguyca dJICKTpoHa < >,

Bapmuanr 2

1. Haiitn matpuunsiii anement <l|-1|Ly|lI> mst opOuTanmsHOro MoMeHTa NMITYJIbCA.

2. Haiitu cpennee 3HaYeHHE <Py > IS COCTOSIHUS ¥ = 2'1/2( Vo + Y1), tne Yo u V.1 — HOpMHPO-
BaHHbIC COOCTBEHHBIC BOJHOBBIE (DYHKIIMU OJHOMEPHOTO TAPMOHUYECKOTO OCIHILIATOPA.

3. Beruucnuts exp(ipoy), rae ox — marpuia [aymu.

4. DIEKTPOH B aTOME BOAOPOJIa HAXOAUTCS B ChepHIeCKU-CUMMETPHYHOM CTAI[HOHAPHOM COCTO-
SHUM, ONIUCBIBAEMOM BOJTHOBO# (ynknueit ¥ = Ae™™. HaifT SHepruio 1eKTpoHa B 9TOM COCTOSHHUH.

5. BosiHOBast yHKIIHMS YaCTHIIBI, HAXOASALICHCS B OTHOMEPHOM COCTOSIHUH, B 001acT X > 0 paBHa
P(x) = A(e™ — ™), a BHe 310i oGmact ¥(X) = 0. Haiitu moctosHEY0 A > 0 i BepPOSTHOCTD HAXO0XK-
JICHUS 4acTHIIbI Ha oTpeske [1/a, 2/ ).

IIpumepHbie TeMbl pedepaToB

1. MarpuuHbIii 1 BOJHOBOM MOAXOb! B KBAHTOBOM TEOPHUHU.
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MeToa KOHTUHYaIILHOI'O UHTErpajla B KBAHTOBOM TEOPUHU.

KorepeHTHbIE COCTOSIHUS B KBAHTOBOW TEOPUU U UX IIPUMEHEHUE.
@yHkuusa Burnepa B KBaHTOBOM TEOPHUHU.

YucTele U CMEIIaHHbIE COCTOAHMA. MaTpuia INIOTHOCTH.

VYipyroe paccesHue B IEHTPAILHOM I10JIE.

Metoa KBa3UKJIaCCHUECKOro MPUOIINKEHNSI B KBAHTOBOM TEOPHH.
CrnoxeHne MOMEHTOB B KBaHTOBOM Teopuu. Teopema Burnepa — Dkkapra.
DJIEKTPOHHBIN MTapaMarHUTHBIN pe30HAaHC.

0. VYpasnenue Llpéaunrepa u npocTpaHCTBEHHO-BPEMEHHBIE TPEOOPA3OBAHMSL.
1. VYpasuenue [laynu u kanmuOpoBOYHBIE TPEOOPA30BaAHUS.

12. CnuH 371eKTpOHA U KBAaHTOBBIE KOMITBIOTEPHI.

RROoN 0N

IIpumepHBbIe BONPOCHI I IK3aMeHa

Bonnsel ae bpoiins. [IpaBuiio KBaHTOBaHUS.
Hecrannonapnoe ypaBuenue llIpénunrepa.
BonnoBas ¢pyHk1Ms. YpaBHEHHE HEPAa3PbIBHOCTH.
CrauunonapHoe ypasHenue LlIpénunrepa.
YacTuiia B 1OTEHIIMAJILHON SIME.
[TorennmanbHbIi Oapbep U TYHHETbHBIN 3 deKT.
[TpocTpancTBO BONHOBBIX (PyHKIMH. OniepaTopbl PU3MUECKUX BETUUYHH.
Cpennrie 3HaYCHUS M HEOTPEISIIEHHOCTH (PU3MYECKUX BEIIMYUH.
CootHomenus HeonpeaenénHocrei ['eiizendepra.
0. YpaBHenue Dpendecta 1715 IBOTIONUN GU3HUSCKUX BEITUIHH.
11. HaGop coGCcTBEHHBIX 3HAUCHHUI U BOJHOBBIX (PYHKIMI OMEpaTopoB (PU3NYECKHUX BEIU-
yuH. Ero cBoiicTBa.
12. Marpuunslii popmManu3M B KBAaHTOBOM MEXaHUKE.
13. OpnHoMepHBIN KBAaHTOBBIM FApMOHUYECKUH OCIIMIUISATOP. Y POBHU 3HEPTrUuu. MaTpuuHble
2JIEMEHTHI OIIEPATOPOB KOOPAUHATHI U UMITYJIbCA.
14. [ToBbImaronuii ¥ MOHMKAIOLIUI ONEpPaTOPhl U COOCTBEHHBIE BOJHOBBIE (DYHKIIUU KBaH-
TOBOT'O FTAPMOHHYECKOI0 OCLHIUISTOPA.
15. VYr0BOl MOMEHT B KBaHTOBOM MexaHuKe. COOCTBEHHBIE 3HAYEHUS U CTPYKTYypa co0-
CTBEHHBIX (PYHKLUI onepaTopa yriioBOro MOMEHTA.
16. OpOuTanbHBI MOMEHT UMIyJbca. Ero coOCTBEHHBIE 3HAUEHUS U COOCTBEHHBIE (PYHK-
1IUH B c(hepryecKUX KOOpIUHATAX.
17. Cnun. Oneparop cniuHa 35iekTpoHa. CnimHopsl. Matpuiis [Taymu.
18. JIBuKeHME B IEHTPAIbHO-CUMMETPUYHOM I10JI€ B KBAHTOBOM MEXaHUKE.
19. Bonopononono6usiii atoM. Ero ypoBHU SHEprUM U COOCTBEHHBIE BOJTHOBBIE (DYHKIIUH.
20. KBanToBbI€ uricna BogopoaonogooHoro atoma. I[Ipasuna otdopa.
21. HM3oTonmueckuii cIBAT. ATOMBI IIETOYHBIX METAJIOB.

ROo~NoGO~LNE

3aoanue na npaKkmu4eckyo n0020moeKy
1. BeimonHeHue u3MepeHuii Ha 1a00paTopHOM 00OPYTOBAHHH.
2. BeICcTyIIIeHHE C JOKIIAJOM T10 HCCIIETyeMOi TeMaTHKe.
3. Yuactue B 3KCIIEpUMEHTAIbHONW paboTe COBMECTHO € COTPYAHUKAMU J1a00OpaToOpuil.

5.4. MeToanueckue MaTepuasbl, ONpeaesiiolue Npoueaypbl OHeHUBAHUS 3HAHUI, YMEHUIA,
HABBIKOB M (WJIM) ONBITA 1eATEJILHOCTH, XaPAKTEePU3YIOIIUX 3Tanbl ()OPMHUPOBAHUA KOMIIETEH-
1107071

OlnieHUBaHUE CTETICHH OCBOCHHS OOYYaIOIIUMHCS TUCIUTIIMHBI OCYIIECTBIISCTCS Ha OCHOBE
nonoxxeHus «llonoxxenue o OaNIBLHO-PERTHHIOBOI CHCTEME OLIEHKH yCIeBaeMOCTH CTyAeHTOB [ YID».
ConocTaBUMOCTh PEUTHHTOBBIX MOKA3aTENe CTyJIEHTa MO Pa3HbIM AUCHUILIMHAM U bamibHO-
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pCI‘;ITI/IHFOBOI;'I CUCTCMBbI OLICHKHU yCHeBaeMOCTI/I CTYI[CHTOB OGGCHG‘-IHB&CTCSI HpI/IH}ITI/IeM CANUHOI'o ME-
XaHW3Ma OIEHKH 3HAHUH CTYIEHTOB, BRIPAKEHHOrO B 0ayuiax, corjacHo kotopomy 100 6amioB — 310
MOJIHOE YCBOCHHE 3HAHWM MO y4eOHOW IUCIMILTUHE, COOTBETCTBYIOIIEE TPEOOBAHUSAM Y4eOHOU TIPO-
IPaMMBlI.

OtBer 00yuyarolerocsi Ha 3K3aMeHE OLIEHMBAETCs B Oajlax C YYETOM IIKaJibl COOTBETCTBUS
PEHTHHIOBBIX OLIEHOK MATHOAUIBHBIM OICHKAM.

B 3auéTHO-3K3aMEHAIIMOHHYIO BEIOMOCTh U 3aU€THYIO KHIKKY BBICTABIISIFOTCS OLIEHKH I10 IIsi-
TUOATILHOM LIKaje U PEUTUHTOBBIE OLIEHKU B OaJjax.

[Ipy monydeHuM CTYACHTOM Ha dK3aMEHE HEYIOBJIETBOPUTEIBHOW OLIEHKH B BEAOMOCThH BBI-
CTaBJISIETCS pEUTHUHTOBAs OreHKa B Oamtax (<40 OayaoB), COOTBETCTBYIOMIAS (DAKTUYECKUM 3HAHUSAM
(oTBeTy) CTylIEHTA.

Kputepun o1eHKM 3HAHUWIl CTYJIEHTOB B paMKaxX Ka)KIoM y4eOHOM MUCHUIUIMHBI WU TPYIII
JMCIUIUIAH BbIpa0aThIBAIOTCS MPEIOIABATENIMHI COTIIACOBAaHHO Ha Kadeapax YHHBEPCHTETa MCXO.s
u3 TpeboBaHuil 00pa30BaTEIbHBIX CTAHIAPTOB.

HToroBasi OIleHKa CKJIAJBIBACTCS U3 OLICHOK 3a IMOCEUICHNE 3aHATHH, 32 ONPOCH, 32 JOMAaITHUE
3a/laHus, 32 KOHTPOJbHBIE PaboThl, 3a pedepart, a TakkKe 3a SK3aMEH € OLIEHKOIi He MeHee «yI0BJle-
TBOPHUTEJBHO». MakcumainbpHas utoronas ouenka — 100 6asmios.

Ixana oueHUBAHUA IK3aMeHA

Kputepuu oneHuBanus Bajubl

[TonHble ¥ TOYHBIC OTBETHI Ha JBa BOIPOCA 3K3aMECHAIIMOHHOTO 21-30
ounera. CB0OOIHOE BIIaJICHNE OCHOBHBIMH TEPMHUHAMHU U TIOHSTH-
SIMH Kypca; MOCIIe0BaTeIbHOE U JIOTUYHOE U3JI0KEHHEe MaTepHa-
Jla Kypca; 3aKOHYCHHBIC BBIBOJIBI M OOOOIIEHUSI TI0O TEME BOMPO-
COB; MCUEPIIBIBAIONINE OTBETHI HAa BOMPOCH! IPH Cjaue IK3aMEeHa.

[TonmHble ¥ TOYHBIE OTBETHI Ha J[BAa BOIPOCA SK3aMEHAIMOHHOTO | 15-20
Ousera. 3HaHHE OCHOBHBIX TEPMUHOB U TOHATHH Kypca; MOCIe10-
BaTeIbHOC HM3JIOKCHUE Marepuana Kypca;, ymMeHue (HopMysmpo-
BaTh HEKOTOPbIE OOOOIIEHUS MO TEeME BOMPOCOB; TOCTATOYHO
IOJTHBIE OTBETHI HA BOIPOCHI TIPH Caye DK3aMeHa.

[TonHbld M TOYHBIM OTBET HAa OJMH BONPOC 3K3aMEHAIIMOHHOTO 8-14
owiera. Y IOBJIETBOPUTEIbHOE 3HAHUE OCHOBHBIX TEPMUHOB U TIO-
HATUHA Kypca; yIOBIETBOPUTENBHOE 3HAHWE U BIAJEHUE METOHa-
MU W CpEACTBAMHU PEIICHUS 3a/ia4y; HEAOCTATOYHO TIOCIIEe0Ba-
TENbHOE HM3JIOKEHHE MaTepuana Kypca; yMeHune (hopMyIupoBaTh
OTJICTTLHBIE BBIBOJIBI M 000OIIIEHUS 110 TEME BOITPOCOB.

[TonHBI ¥ TOYHBINM OTBET HA OJWH BOIPOC 3K3aMEHAIMOHHOTO 0-7
ousieTa U MEHeE.

HTorosas mkaja BbICTABJIEHHS OLICHKH 10 JUCIUIIJIMHE

Ouenka no 5-6amipHoi cucteme | Ouenka mo 100-0amibHOM cucTeme
5 | Ornmuno 81 -100

4 | Xopormo 61 — 80

3 | YA0BIETBOPUTEIBHO 41 - 60

2 | HeynoBneTBopuTEIHHO 0-40

6. YYHEBHO-METOJUYECKOE U PECYPCHOE OBECIHHEYEHHUE JUCIUITIMHbI
6.1. OcHoBHas quTEpaTypa

1. Edpemos, 0. C. KBanToBas MexaHuKa : yaeOHOE TTOCOOHE IS BYy30B. — 2-€ U311. — MOCKBa :
IOpaiit, 2023. — 458 c. — Tekcr : anekrponnsiii. — URL:
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https://www.urait.ru/bcode/514991

2. Komnbrtun, M. B. KBanroBas Mexanuka : yueOHoe mocoOue s By3oB . — Mocksa : KOpaiir,
2023. — 245 c. — Texkcr : anekrponubiii. — URL:

3. Crenanos, H. ®@. KBanToBasi MexaHMKa U KBAaHTOBAsi XMMHUS : YI€OHUK U PAKTUKYM JJISI BY30B.
— 2-¢ ma. — Mocksa : [Opaiit, 2019. — 441 c. — Tekcr : osnektponHbii. — URL:

6.2. JlonmosiHMTEIbHASI JIUTEPaTypa
1. baiikoB 10.A., Ky3nenor B.M. KBanToBas mexanuka: yueoHoe nmocooue. — M.: BUHOM, 2015.
— 294 c. — Tekct: HENOCPEACTBEHHBII

2. benanokos, P. A. KBanToBas ¢u3nka u 2JI€MEHThI KBAHTOBOMH MEXaHUKH. — 3-€ u3ll. — CaHKT-
[lerepoypr : Jlamb, 2023. — 116 c¢. — Tekcr : onekrponnbii. —  URL:
3. Beprenec, C. H. Teoperndeckas ¢uzuka. KBaHTOBas AJIEKTpOIMHAMUKA | YI€OHUK JIJISI BY30B .
— 4-e ma. — Mocksa : IOpaiit, 2023. — 262 c. — Tekcr : snektponsbii. — URL:
4, ['opnau, B. B. ®usuka: kBanToBas ¢usuka. JlabopaTopHbIil MpakTUKYM : y4eOHOE ocoOue st
BYy30B . — 2-¢ u3a. — Mocksa : HOpaiit, 2023. — 114 c. Teker : snexkrponnbii. — URL:
S. Haymos, H. I1. DnemeHTBl KBAaHTOBOW MEXaHWKH : ydyeOHoe mocodue. — Mocksa : PYT (MU-
HT), 2019. — 22 c. — Tekcr : anekTponHbiii. — URL:

6. [Tapmrakos, A. H. Beenenne B kBaHTOBYIO (pr3uky : ydeOHOe mocobue. — Cankt-IlerepOypr :
Jlansb, 2022. — 352 ¢. — Texker : anekrponsasiidi. — URL:

1. Cagenbes, 1. B. OcHoBbI Teopetndeckoit pusuku. B 2 Tomax. Tom 2. KBanToBast MexaHuka. —

7-e u3n., crep. — Cankr-IlerepOypr : Jlanb, 2023. — 432 c. — Tekcr : snekTpoHHbii. — URL:

8. Xpennukos, A. FO. KpanToBas (pu3nka 1 HEKOJIMOTOPOBCKHE TEOPUH BEPOSITHOCTEH : yueOHOe
mocooue it By30B . — 2-¢ u3n. — Mocksa : FOpaiit, 2023. — 219 ¢. — TekcrT : 31MeKTPOHHBIA. —
URL:

6.3. Pecypchl mnHGOPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH « MHTEepHeT»

1. http://mgou.ru/index.php?option=com_content&task=view&id=48&Itemid=614
2. HayuHnas snextponHas 6ubnuoreka http://elibrary.ru

7. METOAUYECKHUE YKA3AHUSA 11O OCBOEHUIO JUCHUIIJIMHBI

1. MCTOILI/I"ICCKI/IC PEeKOMECHAAU O NOATOTOBKE K MIPAKTUYICCKUM 3aHATUAM.
2. MCTOILI/I"ICCKI/IC PEKOMEHAllU 10 OpraHu3alun CaMOCTOSITEIIEHOM pa6OTLI IO JTUCHMITIIMHAM.

8. ”TH®OPMAIIMOHHBIE TEXHOJIOTI'MH IJIsA OCYIIECTBJIEHUSA OBPA3OBATEJIb-
HOTI'O ITPOLECCA 1IO JUCHUIIVIMHE

JIMIeH3uOHHOoe nmporpammMmHoe o0ecneuenne:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNndopManuoHHbIe CIPABOYHBIC CHCTEMBbI:
Cuctema TAPAHT
Cucrema «KoncyastantlLrocy

IIpodeccronanbHbIe 6a3bl TaHHBIX
fgosvo.ru — IMopran PenepalibHBIX TOCYAAPCTBEHHBIX 00Pa30BATENbHBIX CTAHIAPTOB BhICIIEr0 00pa30BaHUs
pravo.gov.ru - OduumansHbeii HHTEPHET-IIOPTAI IPAaBOBOM HH(OPMALUN
www.edu.ru — @enepanbHblil moptan Poccuiickoe 006pa3oBaHue
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https://www.urait.ru/bcode/520464
https://www.urait.ru/bcode/444811
https://e.lanbook.com/book/291167
https://www.urait.ru/bcode/513140
https://www.urait.ru/bcode/513821
https://e.lanbook.com/book/175570
https://e.lanbook.com/book/210335
https://e.lanbook.com/book/330521
https://www.urait.ru/bcode/513207
http://mgou.ru/index.php?option=com_content&task=view&id=48&Itemid=614
http://elibrary.ru/
http://fgosvo.ru/
http://pravo.gov.ru/
http://www.edu.ru/

CB0O0OOIIHO pacpocTpaHseMoe IIPOrpaMMHOe 00ECIIeUeHUE, B TOM YHCIIe OTEYECTBEHHOTO IIPOU3BOACTBA
OMC IIneep (st BocIipon3BeACHUS DIIEKTPOHHBIX Y4ueOHBIX Momyeit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIVIMHbI

MatepuanbHO-TeXHHYECKOe obecriedeHre TUCIMILUIMHBI BKIIIOYaeT B ceOs:

- y4eOHBIC ayJUTOPUH AJIS NPOBEICHUS yYeOHBIX 3aHATHH, OCHAIEHHBIC 0OOPYIOBaHHEM M TEXHHYECKUMHU Cpej-
cTBamMH OOyueHHA: y4eOHOW MeOenplo, JOCKOW, IEMOHCTPAIIOHHBIM 000py/IOBaHUEM, ITEPCOHATHLHBIME KOMIBIOTEPAMH,
HPOEKTOPOM;

- MIOMEIEHHUS JUI CaMOCTOSTENILHOW PabdOThI, OCHAIIICHHBIE KOMIBIOTEPHOI TEXHUKOIH ¢ BO3MOXKHOCTBIO TIOJKIIIO-
yeHueM K cetu «VIHTepHeT» 1 obecriedeHrueM J0CTyma K JIEKTPOHHOI HH(POPMaIMOHHO-00pa3oBaTeIbHON cpere.
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