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1. INTAHUPYEMBIE PE3YJIbTATHBI OBYUEHUSA
1.1. lean 1 3a1a4M JUCHUTITAHBI

eab ocBoeHus TUCHUILVIUHBI «30paHHbIe BONPOCHI TeopeTHYeCcKoi GU3NMKMW»: 03HAKOMIIE-
HUE CTYJCHTOB C KOHIIENTYaJbHBIMA OCHOBAMH TUCIUILUIHHEI «/30paHHBIE BOMPOCHl TEOPETHICCKOU
(bU3UKN» KaK COBPEMEHHON KOMIUJIEKCHOW (yHIaMEeHTaIbHOU HayKu; (OpMUPOBAHHE €CTECTBEHHOHA-
YYHOT'O MHUPOBO33PEHUSI HA OCHOBE 3HAHUSI OCOOEHHOCTEH, OCHOBHBIX MPUHIIUIIOB U 3aKOHOMEPHOCTEH
pa3Butus BceneHHOHN; MHTEIUIEKTYyalbHOE Pa3BUTHE CTYICHTOB Yepe3 CHUCTEMY KIIACCUYECKUX U CO-
BPEMEHHBIX €CTECTBEHHOHAYYHBIX KOHIICTIIIHI.

3agauu AUCHMILIMHBI:

® O03HaKOMHTbH CTYJCHTOB C OCHOBHBIMH MPOOIeMaMH, 3aKOHOMEPHOCTSIMH, UCTOPUEH U TEHICH-
[USIMU PA3BUTUS TEOPETUUYECKOW (U3UKH, B KOTOPBIX PACKPHIBAIOTCS (yHIAMEHTAIbHBIC HAYYHBIC
po0GJIeMbl COBPEMEHHON HAYKH;

e cdopMUpOBaTH TOHUMAHUE MPUHIUIIOB TPEEMCTBEHHOCTH, COOTBETCTBHSI U HETIPEPHIBHOCTH B
W3y4YEHUU TIPUPOJIBI;

® J1aTh MPEJCTABIIEHUE O PEBOJIOIUAX B TEOPETUUECKOM (U3HMKE U CMEHE HAayYHBIX MUPOBO33pe-
HUH KaK KJIIOUEBBIX ATarax pa3BUTHS €CTECTBO3HAHUS;

e cdopMUpOBaTH TIOHUMAHUE CYIIHOCTH (DYHIaMEHTAIBHBIX 3aKOHOB IMPUPOIBI, OMPEISIISTFOIIIX
00JIMK COBPEMEHHOTO €CTeCTBO3HAHUS, K KOTOPBIM CBOJHUTCSI MHOXECTBO 3aKOHOB TEOPETUIECKOU (hU-
3UKH;

e cdopMuUpOBaTH 3HAHUS, HCOOXOAMMBIC JIJIST U3YUEHHUST CMEKHBIX TUCIHILINH; PACIIUPUTh KPY-
ro30p, copMUpPOBaTH HAYYHOE MBIIUICHUE U HAYYHOE MUPOBO33pEHNE, OCHOBAHHOE HA CUHTE3E eCTe-
CTBEHHOHAYUYHBIX U TYMaHUTAPHBIX KOHIICTILIUH.

1.2. [lnanupyemblie pe3ybTaTbl 00yYeHUs!

B pesynbrare ocBoeHust AuciMiuHbl «M30paHHbBIe BOITPOCH TEOPETHUECKOM (QU3UKIY Y 00yUaroIMX-
cs1 (POPMHPYIOTCS CIIETYFOLIME KOMIIETEHLIH:

JIIK-1. CnocoOeH nmoHMMaTh U KCIOIb30BaTh Ha MPAKTUKE TEOPETUYECKUE OCHOBBI OPraHU3aluu
U TUJIAHUPOBAHUS MCCIIeI0OBaHUN B 00J1aCTH (PUBUKU

JITK-2. CriocoOeH OCBOMTH COBPEMEHHBIE KOHIICTIHH, TCOPHH, 3aKOHBI M METOIBI B 00JIACTH (PU3HKH, Ma-
TEMAaTHKH 1 MHPOPMATUKH, OBII/IETh OCHOBHBIMU METO/IAMH PELIeHHs 3a71a4, C(HOPMYITMPOBAHHBIMU B PAMKaX
JIaHHBIX TIPEIMETHBIX 0071aCTeH, M MPUMEHHUTDH UX B MPOPECCHOHATBEHOM JIESITEILHOCTH

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI
JlucuuminHa BXOAWUT B 4acTb, (POPMUPYEMYIO YYaCTHUKAMU OOpPa30BATEIbHBIX OTHOLIEHWUN

broka 1 «/ucruninHbl (MOAYIH)», U SBISETCS dJIEKTUBHON AUCIUTIIHHON.

Jliis ocBoeHMs AUCUMILTUHBI «30paHHbIE BOIPOCHI TEOPETUYECKON (DU3UKU» UCTIONb3YIOTCS 3Ha-
HUS, YMEHUS U BHJIBI J€ATEIbHOCTH, CPOPMHUPOBAHHBIE B MPOLIECCE M3YUEHUS CIECAYIOIIUX JUCIIH-
wivH: «BBenenue B o0miyto ¢usnky», «MexaHuka», «MonekynspHas pusnka», «JIEKTPUUYECTBO U
MarHeTusm», «Ontuka», «ATomMHas ¢usnka», «Maremarndeckuil aHanusy», «J/IuHelnas anrebpa» u
«AHanuTh4yecKas reoOMeTpUsi».

KomnereHuu, 3HaHus1, HABBIKM M YMEHUS, IIOJyYEHHBIE B XO€ U3YUYEHUs TUCLUIUINHBI, TOJIKHBI
BCECTOPOHHE MCIOJIb30BaThCS W Pa3BUBAThCS CTYJEHTaMH B Ipollecce Mocieayrouie npodeccuo-
HaJIbHOMU JESATEIbHOCTH.

3HaHMUS U HaBBIKU, MOJyYEHHBIE MPH M3YyYEHUHM NUCUUIUIMHBI, JaayT BO3MOXKHOCTh CTYAEHTaM
OCBaMBaTh TaKHe IUCLUUIUIMHBI y4yeOHOro mijaHa, Kak «®u3nMKa KOHJAEHCHPOBAHHOTO COCTOSHHS,
«Cratuctuueckas pusukay», «duznueckass kuHeTHKa», «Dusznyeckas 3JIEKTPOHUKa» U «AcTpodusu-
Ka».

Nzyuenne auctumimabl «M30paHHBIE BONMPOCH TEOPETHYECKOW (DH3MKHM» SBIsAETCS 0a30ol s
nanpHeimero oOyueHus B 6akanaBpuaTe, Ipy MPOXOXKIACHUHU MPAKTHKH U B MPO(HECCHOHATLHON Jesi-
TEJIbHOCTH.



3.ObbEM U COJIEPKAHUE JUCHUITJINHBI
3.1. O0BbEM TUCHUIIIUHBI

[Tokazarenb 00bEMA TUCIUTUTHHEL dopma o0yueHus
Ounas
OO0BEM TUCIMIUIMHBI B 3a4€THBIX MHUIIAX 4
O0BEM TUCIUIUIMHBI B yacax 144
KonrtakTHas padora: 90.2
Jlexkuun 30
JlaboparopHbIe 3aHATHUS 60
13 HUX, B (pOpMe IPAKTUIECKON OATOTOBKH 60
KoHTaKTHBIE Yachl HA MPOMEKYTOYHYIO aTTECTAIHIO: 0,2
3auér 0,2
CamocTosTenpHas paboTta 46
KoHTtposb 7,8

@®opMoii MPOMEKYTOUHOM aTTECTALMU SIBIISIFOTCS: 3a4€T B 6 ceMecTpe.

3.2. Conep:kanue TUCHUIIHHBI

Koan4yecTBO 4acoB

HaumenoBanue pa3jiesioB (TeM)
AUCUHMILIMHBI ¢ KPATKUM COdepP:KaHueM Jlekuuu

JlabopaTopHble 3aHATHUSA

OOmee | u3 HuX, B popme
KO0JI-BO NPAaKTHYEeCKOM
NMOATOTOBKH

Tema 1. OcHOBHBIC HepeIEHHbIE TPO0JIeMbl QU3UKH
Cnucok «0COOEHHO Ba)KHBIX U UHTEPECHBIX MTPOOTIEM. 5
CBs3b (pU3MKH € APYTMMU HayKaMHU M TeXHUKOH. Makpo-
¢dbusuka. Acrpodpusnka

Tema 2. ®u3nyecKkne NOCTOAHHBIE
®dyHaamMeHTaIbHbIEe (PU3MUYECKUE KOHCTAHThl. AHAIU3
pasmepHocren. JlnnHa, macca u 3Heprus Ilnanka: cpas- 2
HEHHE 3aKOHOB PEJIITUBUCTCKOM, KBAHTOBOW TEOPHUU U
TEOpUHU I'PaBUTALIUU

Tema 3. KocMmoJiorusi u mpoucxo:xnenue Beesiennoii
Teopusa bomnsmoro BspeiBa. Monens pacimmpsromencs 2
Bceenennoii. 3akon Xab60ma. PenukroBoe nznyuenue

Tema 4. Beable kapJIMKkH, HeHTPOHHBIE 3BE3/AbI, YEP-
HbI€ AbIPbI

benbie kapnuku. [Ipenen Yannpacekapa. HelitponHsie
3Be3/1bI M IMyJbcapbl. CBepXHOBBIE 3Be3/1bl. KBa3zapsl.
Uépusle apipel. ['paBuTanmonHslil paguyc. Temmeparypa
XOKHHra

Tema S. IocaenHue 10cTHKEHNA B aCTPOQU3HKeE
O enunoii Teopun Beenennoi. Témuas marepust. TémHas 5
sHeprus. bapnonnas acummMerpus Beenennoii. Cynep-
cummerpus. OnieHKa BpEMEHH KU3HU IIPOTOHA

Tema 6. Teopuu CTpPyH M CynepcTpyH
OCHOBHBIE OHSITUSI TEOPUM CTPYH U CYNEepCTpyH, M-
Teopuu. KBaHTOBasi MEXaHUKa U IeHCTBUS TEOPUIl CTPYH

U CYIEpCTPYH




Tema 7. IIpo0JieMbl KBAHTOBOM (PM3UKH

HoBrble HampaBieHHs B pa3BUTUM KBAHTOBOW (PHU3HKH.
OcHoBHbIE 3Tanbl pa3BUTHs KBaHTOBOM (hu3uku. KBanro-
Basi KOIEPEHTHOCTb. J[eKOrepeHIuss U KBAaHTOBBIA Xaoc.
[Tapanokc Ditnmrerina — I[lomonsckoro — Po3ena. Hepa-
BEHCTBA bemia

Tema 8. KBanToBasi HH(pOPMATHKA U KBAHTOBbIE
KOMIIBIOTEPHI

KBanroBas nnpopmanus. KBantosas kpunrorpadus.
KBaHTOBBIE KOMIIBIOTEPBI. BEpOATHOCTH OpUEHTALIUI
CIIMHA 2JICKTPOHA B MATHUTHOM I10JIE

Tema 9. XumMu4ecKkue HCTOYHUKH IHEPIUHU

Hosele nctounuku sHepruu. TOIUIMBHBIE 3JIEMEHTHI.
DHeprus MeXMOJIEKYJIIPHOro B3aUMOJICHCTBUS, €€ IpU-
JIOJKECHUS

Tema 10. YnpaJisieMblii TepMOsiIepHBIH CUHTE3
[IpoGnems! ympaBisieMoro TepMOosiAEpHOTO cuHTe3a. Be-
POSITHOCTH CIIUSIHUS SIAEP JETKUX DJIEMEHTOB. Y CTAHOBKH
ITER u Tokamak. X0J10AHBIA TEPMOSJICPHBIN CUHTE3

Tema 11. DilemeHTapHasi TeOpHs CBEPXIPOBOAMMOCTH
CaepxmpoBouMocTh 1 e€ mpumenenue. Kiaccuyeckas
Teopus cBepxipoBoaumocTH JlonaoHoB. D dext Metic-
CHepa

Tema 12. KBaHTOBOE ONHCaHMe CBEPXIIPOBOIMMOCTH
OnexTpoH-(OHOHHOE B3auMoaencTBHe U 3pdext Ky-
nepa. @eHoMeHosornyeckas Teopus I muzOypra —
Jlannay. CBepxnpoBoaHUKH 1-T0 1 2-ro pona. IIpaBumno
Cunbcbu u Buxpu AOGpuKocoBa

Tema 13. U30panHbIe BONPOCHI CBEPXNPOBOAMMOCTH
BricokoTeMniepaTypHast 1 KOMHaTHOTEMIIEpaTypHast
CBEpXMPOBOAMMOCTb. Mozenb Xab0apaa. DIeKTpoH-
SKCUTOHHOE B3aumoericteue. Dpdext Jxozedcona.
KBanToBblil 3¢ ekt Xosma

Tema 14. Hanopusuka

Marepuainsl ¢ 3aJaHHbBIMU CBOMCTBaMH. HaHOMaTepuasl.
I'paden. HanotpyOku. [Ipumenenne HaHoMaTepuanos.
OneHku (pU3HUECKUX MapaMEeTPOB U XapaKTEPUCTUK
HaHOMaTEpHUaJIOB

Hroro

30

60

60

Tema

3anaHue HA IPAKTHYECKYI0
NOATOTOBKY (MeANLIMHCKAs
JIeITEJIbHOCTD)

KoanuyecTtBo 4acoB

Tema 1. OcHOBHBIE HEPEIIEH-

CHOucoK «0COOEHHO BaXKHBIX U
HWHTEPECHBIX MpooiemM». CBS3b

HbIE TPo0IeMbl (HU3UKH usiin © APYTVIMH HayKamit H 4
TEXHUKOH. Makpodusuka.
Actpodusuka
Tema 2. ®usznyeckue nNocTo- dyHIaMeHTalIbHBIE  (U3HYe- 4
SIHHBIE CKME KOHCTaHTHl. AHaIM3

6




pa3mepHocTel. JlnuHa, macca
u sHeprus Ilnanka: cpaBHeHue
3aKOHOB PENATUBUCTCKON,
KBAaHTOBOM TEOpUN U TEOPUH
I'paBUTALlUU

Tema 3. Kocmouiorus u npo-
ncxoxaeHue Beenennou

Teopusa boabsmoro B3speisa.
Mogens pacUpsrOIEncs
Bcenennoii. 3akon Xa00ma.
PenukroBoe nznmyuenue

Tewma 4. benble kapauku,
HEUTPOHHBIE 3BE3/IbI, UEPHBIC
JIBIPBI

benble xkapiuku. [Ipenen Yan-
Jpacekapa. Heittponnsie
3Be31pl M IyJbcapbl. CBepx-
HOBble  3Be3abl.  KBasapsl
Uépusle napipel. ['paButanu-
OHHBIN panuyc. Temmeparypa
XOKHHIra

Tema 5. Ilocneqguue nocTmxe-
HUS B aCTpOpU3NKe

O enunoit Teopun BeeneHHOM.
Témuas Marepusa. Téwmnas
sHeprusa. bapuonHas acum-
metpusi Bcenennoit. Cymep-
cummeTpusi. OlleHKa BpeMEHU
YKU3HH MPOTOHA

Tewma 6. Teopun CTpyH # Cy-
MepcTpyH

OcHOBHbBIE TOHATHS TEOPUM
CTPYH M CynepcrpyH, M-
Teopuu. KBaHTOBas MexaHMKa
U JIEHCTBHUS TEOPUH CTPYH H

CYHepCTpyH

Tema 7. IIpoGnemMbl KBaHTO-
BOM (hU3UKH

HoBele HanpaBiieHus: B pa3Bu-
TUM KBaHTOBOW (u3uku. Oc-
HOBHBIE  3Talbl  Pa3BUTHS
KBaHTOBOM ¢u3uku. KsaHTo-
Bas KOIepeHTHOCTh. Jlexore-
peHIMS M KBAaHTOBBIM Xaoc.
[Tapanokc Oiinmreitna — Ilo-
nonsckoro — Poszena. Hepa-
BEHCTBa bemra

Tewma 8. KBanToBas undopma-
THUKa U KBAHTOBBIE KOMIIBIOTE-

pBI

KBanrtoBas uHpopMaIs.
KBanToBas Kpunrorpadus.
KBanToBBIE KOMIIBIOTEPBI.
BeposTHOCTB OpHEHTALNN

CIIMHA DJJICKTPpOHAa B MArHuT-
HOM I10JIE

Tema 9. XuMHYECKHUE UCTOY-
HHUKHU SHEPTUU

HoBble WCTOYHHMKM SHEPTUH.
TonnuBHBIE AIEMEHTHI. JHEP-
Ul MEXMOJEKYJISIPHOIO B3a-
MMOJICHCTBUS, €€ TPUITOKEHUS

Tema 10. Yopasnsemslii Tep-
MOSIEPHBIA CHHTE3

[Tpobaembr YIPABIISIEMOTO
TEPMOSIACPHOrO cuHTe3a. Be-
POSITHOCTB CIMSIHUSA sJ€ep JIET-
KUX DJIEMEHTOB. Y CTaHOBKHU
ITER n Toxamak. Xo0JOIHBIN
TEPMOSIACPHBIN CUHTE3

Tema 11. DnemenTapHas T€0-

CBepXnpoBOAUMOCTE U €€

7




pUs CBEPXIIPOBOAUMOCTH

npumeHenue. Knaccuueckas
TEOpHUsL  CBEPXIIPOBOIUMOCTH
JlonmonoB. Dddekr Meiic-
CHepa

Tema 12. KBanToBoe omnuca-
HHE CBEPXITPOBOIUMOCTH

DnexTpoH-GOHOHHOE B3aUMO-
neiicteue u s¢pdexr Kymepa.
DeHOMEHOJIOTUYeCKasi TeOpUs
I'muaz0ypra — Jlanpay. Cepx-
MPOBOJHUKHU 1-TO U 2-T0 poja.
[IpaBuno Cunbcbu u BHXPHU
AOGpukocoBa

Tewma 13. 36panHbIC BOIIPO-
CBI CBEPXITPOBOIMMOCTH

BricokoTeMiieparypHas u
KOMHATHOTEMIIepaTypHas
CBEPXIIPOBOAMMOCTb. Mojenb
Xabbapaa. DNeKTpoH-
SKCUTOHHOE B3aUMOJICHCTBHE.
Oddexr Jxozedpcona. Kpan-
ToBBIH 2 dext Xoma

Tema 14. Hanodusuka

Marepuansl ¢ 3aJaHHBIMU
ceoiictBamMu. HaHomarepua-
nel. I'paden. HanorpyOxwu.
[IpumeHeHne  HaHOMaTepua-
noB. OLleHKN (PU3NYECKUX Ma-
paMeTpoB M XapaKTEpUCTUK
HAaHOMAaTEPHAJIOB

HUroro

60

4. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJBbHOM PABOTHI

OBYYAKOIIUXCS
Tembl a1 | U3yqyaemble Bonpo- | Kou-Bo ®opmbI ca- Metoauye- DopmbI
CaMOCTOsI- ChI 4acoB MOCTOfITEeJIb- | CKHe o0ecme- | OTYET-
TeJLHOT0 HOW padoThI YyeHHu st HOCTH
H3yYeHHUsI
OcHoBHble | CIUCOK «0COOEHHO 4 PabGora ¢ nu- | YuebGHO- Kon-
HepemeH- B2XHBIX U HHTEPEC- TepaTypoH, METONYECKOE CIIEKT,
HBIE TIPO- HBIX TIPOOJIEMY. cetplo MHTEp- | U pecypcHOe | KypcoBast
6nembl pu- | CBsA3b PU3UKHU C HEeT, KOHCYJb- | o0ecrieueHue pabora,
3UKHU JIPYTUMHU HAyKaMH U Taluu, TMpakK- | JUCIHUILTAHBI peméH-
TEeXHUKOU. Makpo- Thyeckue 3a- | (m. 6.1, 6.2, | Hble3a-
¢usuka. Actpodu- JaHus, moaro- | 6.3) nauu
3UKa TOBKa JOKJa-
JIOB U TpE3€H-
Tanun
Dusnue- dyH/1aMEHTaJIbHbIE 4 Pabdora ¢ nu- | YueGHO- Kon-
CKHE T10- (hu3UIecKre KOH- TepaTypoH, METOJNYECKOE | CIIEKT,
CTOSIHHBIE CTaHTHI. AHANU3 cetpto MHTEp- | U pecypcHOe | KypcoBas
pasmepHoctei. Jlnu- HET, KOHCYJb- | oOecrieueHne | pabora,
Ha, Macca U YHEPTHs Taluy, TMpak- | AUCHUILIUHBL | peréH-
[Inanka: cpaBHEHUE Thaueckue 3a- | (m. 6.1, 6.2, | HBIC 3a-
3aKOHOB PEJSATHU- JaHus, moaro- | 6.3) a4y
BHUCTCKOM, KBaHTO- TOBKa JIOKJIa-
BOU TEOPUU U TEO- JI0B U IIPE3€H-
pUH TpaBUTAIUU Taun




Kocmomno- Teopus bonbmioro Pa6ora ¢ nu- | YuebHO- Kon-
rus u npo- | B3peisa. Moneins TepaTypou, METOJUYECKOE | CIEKT,
UCXOXK]Ie- pacuupsoniecs cetpto MHTep- | U pecypcHOe | KypcoBas
Hue Bcee- Bcenennoii. 3akon HET, KOHCYJb- | o0ecmieueHue | padora,
JICHHOU Xab06mna. PenmukroBoe Taluy, TMpak- | AUCUUIUIUHBL | peréH-
W3JIy4eHUE THYecKkue 3a- | (m. 6.1, 6.2, | Hble 3a-
JIaHus, moaro- | 6.3) nayn
TOBKa JIOKJIa-
JIOB U TIPE3CH-
Tanuin
benble kap- | benble kapynku. Pa6ora ¢ mu- | YuebHo- Kon-
JIMKH, [Ipenen Yanapace- TepaTypoi, METOJIMYECKOE | CIIEKT,
HEUTPOH- kapa. HeliTponHblie cerbto MHTEp- | U pecypcHOE | KypcoBas
HBIE 3BE3- 3BE3/Ibl U IYyJIbCApPHI. HET, KOHCYJIb- | oOecnieueHne | pabota,
1bl, u€pHble | CBEpXHOBBIE 3BE3- TalMy, TMpak- | AUCUMUILIUHBI | peréH-
JIBIPBI nbl. KBazapel. Yép- Thyeckue 3a- | (m. 6.1, 6.2, | HblE 3a-
HbIE JbIpHL. ['paBu- naHusi, moaro- | 6.3) Ja4u
TallMOHHBIN PaNYC. TOBKa JIOKJa-
Temneparypa Xo- JIOB U TIPE3EH-
KHHTa Tanuin
[Tocnennue | O enuHOM TEOpUU Pabora ¢ mau- | YueGHo- Kon-
JIOCTHKE- Bcenennoni. Témnas TepaTypou, METOANYECKOE | CIIEKT,
HUS B acT- | marepus. TémHas cetpio MHTEp- | U pecypcHOe | KypcoBas
podusuke sHeprus. bapronnas HET, KOHCYJb- | oOecnieueHne | pabota,
acummMmetpus Bee- TallUM, TMpakK- | JUCUMUIUIMHBI | pEIEH-
neHHoi. Cynepcum- Thyeckue 3a- | (m. 6.1, 6.2, | HblE 3a-
Metpusi. OueHka nanusi, moaro- | 6.3) Jaqun
BPEMEHHU KU3HU TOBKa JIOKJIa-
MPOTOHA JIOB U TIPE3€H-
Tanuu
Teopuu OCHOBHBIE OHSATHS PabGora ¢ nu- | YuebGHO- Kon-
CTPYH U Cy- | TEOpUH CTPYH U CY- TepaTypoH, METOJIMYECKOE | CIEKT,
NEPCTPYH nepcTpyH, M- cetpto MHTEp- [ M pecypcHOe | KypcoBas
teopun. KBantoBas HET, KOHCYJb- | oOecrieueHne | pabora,
MEXaHHKa 1 JIei- TallUM, TMpakK- | JUCUMUIUIMHBI | pEIEH-
CTBHUS TEOPUI CTPYH Thyeckue 3a- | (m. 6.1, 6.2, | Hble 3a-
U CYNEpPCTPYH naHus, moaro- | 6.3) Jaqu
TOBKa JIOKJIa-
JIOB U TIPE3€H-
Tanun
[Tpobnemsr | HoBble HampaBieHus Pabota ¢ mnu- | YueGHo- Kon-
KBAaHTOBOM | B Pa3BUTHM KBAaHTO- TepaTypou, METOJIUYECKOE | CIIEKT,
buzuku Bolt puzuku. Oc- cetpto MHTEp- | U pecypcHoOe | KypcoBas
HOBHBIE JTaIbl pa3- HET, KOHCYJb- | oOecrieueHne | pabora,
BUTHS KBAaHTOBOM TallUM, TMpakK- | JUCUMUIUIMHBI | peLIEH-
¢usuku. KBanToBas THdeckue 3a- | (m. 6.1, 6.2, | Hble 3a-
KOTepeHTHOCTh. [le- JaHus, moaro- | 6.3) a4y

KOTEpEeHIUS U KBaH-
TOBBIN Xaoc. [lapa-
JIOKC DUHINTENHA —
[Toponsckoro — Po-
3eHa. HepaBeHcTBa
benna

TOBKa JOKJIa-
JIOB U TpE3€H-
Tanun




8. | KeanroBas | KBanToBas nndop- 4 Pa6ora ¢ nu- | YuebHO- Kon-
uHpopma- | manus. KBanrosas TepaTypom, METOJIMYECKOE | CIIEKT,
TUKA U Kpunrorpadus. cetpto UHTep- | U pecypcHoOe | KypcoBas
KBaHTOBbIE | KBaHTOBBIC KOMITb- HET, KOHCYJb- | obecnieueHne | pabota,
KOMIIbIOTE- | 10Tepbl. BeposT- Taluy, TMpak- | AUCUUIUIUHBL | peréH-
pbl HOCTb OpUEHTALUI Thyeckue 3a- | (m. 6.1, 6.2, | HblE 3a-
CIIMHA 3JIEKTPOHA B nanusi, moxaro- | 6.3) Ja4u
MarHMuTHOM TI0JIe TOBKa JIOKJIa-
JIOB U TIPE3CH-
Tanuin
9. | Xumuue- HoBsie uctounuku 4 Pabora c¢ nu- | YuebGHO- Kon-
CKHe UcC- sHepruu. Torums- TepaTypou, METOJUYECKOE | CIEKT,
TOYHUKH HBIE JIEMEHTBI. cetpto MHTep- | U pecypcHOe | KypcoBas
SHEPrUU DHeprus MexMoIIe- HET, KOHCYJIb- | oOecnieueHne | pabota,
KYJISIPHOTO B3aUMO- TalMy, TMpak- | AUCHMUIUIUHBL | peréH-
nencTBus, e€ mpu- THYecKkue 3a- | (m. 6.1, 6.2, | Hble 3a-
JIOKEHUSA JaHus, moaro- | 6.3) ayu
TOBKa JIOKJIa-
JIOB U TIPE3CH-
Tanuin
10. | Vopagnsie- | [IpoGraemsl yripas- 2 PabGora c¢ nu- | YuebGHO- Kon-
MBI Tep- JI1€MOT'0 TEPMO- TepaTypou, METOJIUYECKOE | CIEKT,
MOSIIEPHBIN | SIIEPHOTO CUHTE3A. cetpio MHTEp- | U pecypcHOe | KypcoBas
CUHTE3 BepositHOCTB Ccitrsi- HET, KOHCYJb- | oOecnieueHne | pabota,
HUS s7ep JTETKUX TalMy, TMpak- | AUCHUIUIUHBL | periéH-
JJIEMEHTOB. YcCTa- Thueckue 3a- | (m. 6.1, 6.2, | HbIe 3a-
HoBkH ITER u To- JaHus, moaro- | 6.3) Iaun
Kamak. XOJIOJHBIN TOBKa JIOKJ]a-
TEePMOSICPHBIN CHH- JIOB U TIPE3€H-
TE3 Tanuu
11. | Dnemen- CaepxnpoBoau- 2 Pabota ¢ nu- | YueGHo- Kon-
TapHasi Te0- | MOCTh U €€ MpuMe- TepaTypoH, METOAMYECKOE | CIIEKT,
pus cBepx- | HeHue. Knaccuue- cerbto MHTep- | U pecypcHoe | KypcoBas
IPOBOM- CKasi TEOpHS CBEpPX- HEeT, KOHCYJb- | obecnieueHue | pabora,
MOCTH MIPOBOANMOCTH Taluy, TMpak- | AUCHUIUIUHBL | periéH-
JlonnoHoB. Dddext Thyeckue 3a- | (m. 6.1, 6.2, | Hble 3a-
MeliccHepa JaHus, moaro- | 6.3) Iaun
TOBKa JIOKJIa-
JIOB U TIPE3CH-
Tanun
12. | KBanroBoe | DneKTpoH- 2 Pabota ¢ mnu- | YueGHo- Kon-
OTIHCaHUe (hOHOHHOE B3aHMO- TepaTypoHu, METOAMYECKOE | CIIEKT,
cBepxImpo- | neictBue u d3hdext cetplo UHTEp- | U pecypcHOE | KypcoBas
BogumocT | Kymepa. ®enomeno- HET, KOHCYJb- | 0OecTieueHHe pabora,
JoTUYEcKasi TEOpUs Taliy, TMpak- | AUCHUIUIUHBL | peréH-
I'uu36ypra — Thyeckue 3a- | (m. 6.1, 6.2, | Hble 3a-
Jlannay. Cepxnpo- naHusi, moaro- | 6.3) Ja4n
BOJHUKHU 1-rO U1 2-TO TOBKa JIOKJa-
poxa. IIpaBuiio JIOB U TIPE3EH-
CuiibcOu 1 BUXPH TaIum
AOGpuKocoBa
13. | U30pannbie | BricokoTemmepa- 2 Pabora ¢ nu- | YuebHO- Kon-
BOIIPOCHI TypHasi U KOMHATHO- TepaTypou, METOJIMYECKOE | CTICKT,
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CBEPXIIPO- | TeMIepaTypHas cerbto MHTEp- | U pecypcHoOe | KypcoBas

BOJMMOCTH | CBEPXIPOBOJHU- HET, KOHCYJb- | oOecnieueHne | paboTa,
MocTh. Monenp Xa- TalMK, TpaK- | IUCHUIUIMHB | PEHICH-
00apma. DIeKTpoH- Thueckue 3a- | (m. 6.1, 6.2, | Hele 3a-
SKCUTOHHOE B3au- nanusi, moaro- | 6.3) Jauu
MmojeiicTBue. - TOBKa JIOKJIa-
dexTt Jxo3edcona. JIOB M TIPE3CH-

KBanToBbIii 3¢ ekt Tanun
Xoma
14. | Hano¢dwusu- | Marepuaisi ¢ 3a- 2 Pabota ¢ nu- | YueGHo- Kon-

Ka JTAHHBIMH CBOMCTBA- TepaTypoHu, METOJMYECKOE | CIIEKT,
mu. Hanomatepua- cerbto MHTEp- | U pecypcHoe | KypcoBas
nel. ['paden. Hano- HET, KOHCYJb- | oOecrieueHne | pabora,
TpyOku. [Tpumene- Taliy, TMpak- | AUCHHUIUIAHBI | penicH-
HHE HaHOMaTepHa- THueckue 3a- | (m. 6.1, 6.2, | HeIe 3a-
noB. OueHku pusu- naHus, moaro- | 6.3) Jaqn
YECKHX TTapaMeTpOB TOBKa JIOKJIa-

1 XapaKTEePUCTUK JIOB M TIPE3CH-
HaHOMaTEPHAJIOB T
Hroro 46

5. ®OHJ]I OHEHOYHBIX CPEACTB JJI51 IPOBEJEHMSI TEKYIIEN U IPOMEXY-
TOYHOU ATTECTAIIUHA 11O JUCHUIIVIMHE
5.1. Ilepeyenb KOMIETEHIUH ¢ YKa3aHUEM ITanoB ux GopMupoBaHNs B Npolecce 0CBOEHUs 00-

pa3oBaTe1bHOM IPOrpaMMbl

Koa 1 HauMeHOBaHNEe KOMIIETEHIIUH

Jtanbl GopMHUPOBAHUSA

JIIK-1. CriocoOeH moHuMaTh ¥ MCIHOJb30BaTh Ha
IIPAKTUKE TEOPETUYECKHE OCHOBBI OPTaHU3ALMU U
IUTAaHUPOBAHUS MCCIIEI0BaHUM B 001acTh (PU3UKHI

1. PaGoTa Ha yuyeOHBIX 3aHATHUSAX
2. CamocrosrenbHas pabora

JIIK-2. CrnocoGeH OCBOUTH COBPEMEHHbIE KOH-
LENIUN, TEOpUH, 3aKOHBI M METOJbl B 00JACTH
¢bu3uKky, MaTeMaTUKU U UH()OPMATHKH, OBJIaJETh
OCHOBHBIMM METOJAaMM pelleHus 3ajad, chopmy-
JUPOBAaHHBIMU B pPaMKax JaHHBIX HPEIMETHBIX
oOracteid, U MPUMEHUTH UX B MPodhecCHoHaNbHOM
JESITEIBHOCTH

1. PaboTa Ha y4eOHBIX 3aHATHIX
2. CamocTosTenbHas padota

5.2. Onucanue nokaszarejel 1 KpuTepueB OLIEHMBAHUS KOMIIETEHUMH HA Pa3JIMYHbIX 3TANaX UX

(¢opMupoBaHusi, ONUCAHUE IIKAJ OLIEHHBAHUSA

Oue- | YpoBenp | Ortambl GopMHPO- Onucanue Kputepun | Illxana
HUBa- | chopmu- BaHUs MoKasaresei OIICHUBA- | OLIEHHU-
€MbIe | POBaHHO- HUS BaHUs
KOM- CTH
neTeH
TEH-
017071
AIIK- | Tloporo- | 1. PabGora Ha y4eO- | 3HaTh: OCHOBHBIE MEXaHU3MBI | JOKIAJ, IIxana
1 BbIi1 HBIX 3aHATUAX Y METOJUKU MOUCKA U CUHTE3a | pEIIeHHE | OLCHH-
2. CawmocrosTens- | HH(popMarumy; 3a/1ad4, Jla- | BaHUA
Has pabora YMETh: CAMOCTOSITEIIbHO Oopartop- | momari-
OTNpECIATh OCHOBHBIE METO- | Hble pabo- | Mari-
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TTIKA ThI, J10- HEro

MOCTAHOBKH LIEJH MU CHOCOOBI | MalrHee 3aja-

€€ JIOCTH)KEHUS 3a/laHue HUS
[Txama
OLICHU-

BaHUs

JOKJIa-

Ja
[kana
OLICHU-

BaHUs

nabo-

partop-

HBIX

pabor
[Ipoxsu- | 1. PaGora Ha y4eO- | 3HaTh: OCHOBHBIE MeXaHW3MbI | nokmax, | Ilkama
HYTBI | HBIX 3aHITHUIX Y METOJUKHU MOUCKA U CHHTE3a | pEIIeHUE | OICHH-
2. CamocrosiTenb- | HHpOpMAIIWH; 3a/1ad4, Jla- | BaHUA
Hasi pabora yMeTb: pa3zpabarbiBaTh JTambl | OopaTop- | Jomari-
peleHusI OCTaBICHHON 3a/1a- | Hble pabo- | Mari-

qH, ThI, J10- HEro

BBIJICNISIS €€ OCHOBHBIE COCTaB- | MallHee 3aja-

TISTOLIHE; 3a/iaHue, HUS
BJIQJICTh: HABBIKAMH [TOUCKA npaktuye- | Ilkama
nH(pOpMaIIUY C TPUMEHEHUEM | CKas MOJ- | OICHH-

COBpEMEHHBIX Hauboee 3¢- rOTOBKa BAHMS

(heKTUBHBIX TEXHOIOTHIA. JOKJIa-

na
[Ixama
OLICHU-

BaHUs

nabo-

parop-

HBIX

pabor
[Ixama
OLICHU-

BaHUs

mpak-

THYe-

CKOH

IO/ O-

TOBKHU
NIIK- | IToporo- 1. PaboTa Ha yueO- | 3HATH OCHOBHBIC MOJICNIN 3a7a4 | JOKJIAI, Ixana
2 BBIi HBIX 3aHATHUSIX B paMKaxX JWCIMIUIUHBI C y4e- | pEIIeHHuEe | OICHH-
2. CamocTosTeNb- | TOM WX TpaHHUIl NPUMEHUMO- | 3ajady, Ja- | BaHUS
Has paboTa CTH; 6oparop- | nomari-
yMETb TPOU3BOAUTH LEJIEHA- | Hble pabo- | Mall-

MIPaBJICHHBIN MOUCK 00pa3oBa- | ThI, J0- HETo

TENbHBIX M HAYYHBIX UCTOUYHH- | MalllHEe 3aja-

KOB [0 TEMaTHKE KYpPCOBBIX | 3aJaHHe HUS
paboT M BBITYCKHON KBaIH(pU- [xama
KaIlMOHHOM paboThI OLICHU-
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BaHUs
JIOKJIa-
Ia
IIkama
OLICHH-
BaHUs
nabo-
partop-
HBIX
pabor
[IponBu- 1. Pabora Ha y4eO- | 3HATh OCHOBHBIC MOJICNIN 3a7a4 | JOKJIAI, Ikana
HYTHII HBIX 3aHITHAX B paMKaxX JWCIHIUIUHBI C y4e- | PEIICHUE | OICHH-
2. CamocCToATeNb- | TOM HMX TpaHUI] NMPUMEHHUMO- | 33/ady, Jia- | BaHUSA
Has pabora CTH; Oopartop- | momarni-
yMeTb MPOU3BOAUTH ILIEJNE€HA- | Hble pabo- | Mall-
MIPAaBJICHHBIN TIOUCK 00pa3oBa- |  ThI, JO- HETO
TENbHBIX M HAYYHBIX HUCTOYHH- | MaIllHEe 3aja-
KOB TI0 TEMAaTUKE KYypPCOBBIX | 3aqaHUE, HHUS
paboT u BbIMyckHOW kBanmudu- | mpaktuye- | Llxamna
KaIlMOHHOU PaboTHI; CKasi IOJ- | OLIEHH-
BJIAJETh HABBIKAMU CAMOCTOS- | T'OTOBKA BaHUs
TENbHONH paboThl C y4yeOHOM JIOKJIa-
nuTepaTtypol mo (QyHaameH- na
TAJIBHBIM pa3lienaM OOIeH u [kana
TEOPETUIECKON (HU3UKH; OIICHU-
OCHOBHOW TEPMHUHOJIOTHEN U BaHUs
MOHATHIHBIM ammapaToM 6a3o- nabo-
BBIX (DH3UYECKUX AUCIIUILINH; partop-
HaBbIKAMHU peIIeHus 0a30BbIX HBIX
(u3nuecKux 3aaay. pabor
IIxana
OIICHU-
BaHUs
paK-
THYe-
CKOH
MIOTO-
TOBKH
IIkajga u KpUTEPUU OLEHUBAHNS HATMCAHMUS TOKJIA/a
YpoBHU OLICHHBAHUA Kpurepumn oueHnBanus Bbanabl
. Ecmu crynenT orobOpaswn B mokmasne 71-90% Beiopannoii | 8-10
Buicoxuii (omauuno)
TEMBI.
Onmumansmsiii (xopouio) Ecnu crynent orobpasun B noknane 51-70% BeiOpanHou | 5-7
TEMBI
Voosremeopumensibiii Ecnu crynent orobpasun B nokmnane 31-50% BeiOpannoit | 2-4
TEMBI
Heydosremeopumenibiii Ecnu crynent orobpasun B noknane 0-30% BeiOpaHHOM 0-1
TEMBI
IlIkana u KpUTEPUM OllEHMBAHMS PelIeHUs 3a1a4
YPpoBHHU OLleHNBAHUSA Kpurepun oueHuBaHust Bbanabl
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Buvicokuu (omauuno) Ecmu crynent pemnn 71-90% ot Beex 3amau 8-10

Onmumanvuwii (xopowo) | Eciu cryaent peumn 51-70% ot Bcex 3a1au o-7
Yoosenemsopumenvhwiii Ecmu crynent pemmn 31-50% ot Beex 3amau 2-4
Heyooenemsopumenvnuiii | Ecnu crynent penmi 0-30% oT Bcex 3a1au 0-1

Illxana u KPUTECPUHU OLICHUBAHUA IIPE3CHTALINN

YPOBHU OlleHNBAHUSA Kpurepun oueHuBanusi basbl
. Ecmu crynenT oroOpasun B npesentanuu 71-90% BbI- 8-10

Buvicokuui (omauuno) M

OpaHHOW TEMBI.

. Ecnu ctynent oroOpa3un B npezentanuu 51-70% Bbi- S5-7

Onmumanvuwii (Xopouio) A P P . °

OpaHHOI TEMBI

Ecnu ctynent oroOpas3un B npe3zentanuu 31-50% BbI- 2-4

Yooenemsopumenvhwiii M
OpaHHOW TEMBbI

Ecnu crynent orobpasun B npezentanuu 0-30% Beiopan- | 0-1

Heyooenemsopumenwvnuiii .
HOM TEMBI

IIkana u KPHUHTCPUHA OUCHUBAHUSA NMPAKTHYCCKUX ITPOBECPOYHBIX paﬁoT

Kpurepun ouennBanus Bbanabl
CryneHT pelu 3a/1a4y U oKa3al [0JIHOE U YBEPEHHOE 3HAHUE TEMbI 3a/1aHUs 5)
CTymeHT pemu 3a/1a4y, OJJHAKO B PEIICHHH UMEIOTCS HECYIIECTBCHHBIC OIITHN O- 4
KU, HEJIOCTATKU U HEJIOUETHI
CTyaeHT B 1IeJIOM PENII 33/1a4y, HO B PEIICHUH UMEIOTCS 3aMETHBIEC U TPYyObIe 3
OIIMOKHU, HEIOCTATKH U HETOUYETHI
CTyneHT He peln 3a1aqy, Ho UMEroTcs OoJiee ABYX MPaBUIBHBIX UACH WIH 9
MOJIXOJIOB K PEHICHHIO 331a4U
CryzneHT He pemuni 3aa4y, HO UMEIOTCS TOJIBKO OJTHA — JIB€ MJIEU UITU TTOJIXO/IbI 1
K PEIIEHUIO0 3aJ1a4H
CryneHT He pelu 3aa4y 1 1okasajl I0JHOE€ He3HaHNE TEMbI 3aJJaHus 0
HIxaJjia oneHUBAHUA JOMAILIHEr 0 3aJaHuA
Kpurtepun ouennBanus Bajusl
CryaenT npaBmibHO BHITOTHIII 0 — 30% Bcex goMantHuX 3aJaHui 0-1
CryzaeHT npaBuibHO BbINONHWI 31 — 50% Bcex ToManIHUX 3aJaHui 2-4

CtyaeHT npaBmIbHO BBITOTHII 51 — 75% Bcex moOManIHuX 3aaHui 5
CryneHT npaBuibHO BeIoMHWI 76 — 100% Bcex gomamraux 3aganmii | 8 — 10

Ika/ja oneHMBaHU NPAKTHYECKON MOATOTOBKH

Kpurtepuu oneHnBanus Banabl

BBICOKAsI aKTHBHOCTP Ha MPAKTHYECKOHW MOITOTOBKE, BHITOIHEH(BI) 3a1a4H 5
/ KOHTpOJIbHBIE paboTHI / Ta0OpaTOPHOE UCCIIEOBAHUE B KOJIMYECTBE HE
MeHee 3 u/uiH oTpaboTaH alrOPUTM PEIISHUs 3a/1a4 TI0 KaXI0U TeMe UITH
c(OpMHPOBAH HABBIK C JJAOOPATOPHBIM 000PYAOBAHHEM

CpeIHsisl aKTUBHOCTh HA MPAKTUYECKOW MOITOTOBKE, BHIMOIHEH(bI) 3a1a4H / 2
KOHTPOJIbHBIE paboThI / Tab0opaTOpHOE UCCIIEIOBAaHUE B KOIMYECTBE OT 1710
3 W/WIM He TOTHOCTHIO OTPAOOTaH AITOPUTM OKa3aHHs MEAUIIMHCKOW T0-
MOIITH

HU3Kasl aKTUBHOCTb Ha MPAKTUYECKOM MOATOTOBKE, 3aJa4l / KOHTPOJIbHBIE 0
paboThl / 1a00OpaTOpHOE UCCIIEAOBAHNE HE BHITOIHSUINCH H/UITH HE 0Tpabo-
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TaH AITOPUTM PELICHU 3aa4 110 KXo TeMe, a Takxke He chOpMHUPOBaH
HaBBIK C JJAOOPATOPHBIM 000PYAOBaHUEM

5.3. TunoBble KOHTPOJIbHbIE 32JaHUSI WJIN HWHbIE MaTepHAJIbl, HEOOXOAUMbIe /IJIs1 OLEHKH 3Ha-
HU, YMEHU, HABBIKOB M (WJIH) ONBITA AeSATEJbHOCTH, XaPAKTEPU3YOIIMX 3TANbl (pOPMUPOBaA-
HHMSl KOMIIETeHIUIl B Npolecce 0CBOeHNsI 00pPa30BaTe/bHOI NMPOrpaMMbl

IIpumepsl JOMALIHUX 3aJaHUN

1. Bynem cuutaTh, YTO CBEpXMACCHBHBIC YEPHBIC JIBIPbI B IEHTPAaX aKTHBHBIX TAJIAKTHK CYIIle-
CTBYIOT B PEXKHME CTAllMOHAPHOM aKKPEIMH, KOT/la CHJIa MPUTSHKEHUs, ACHCTBYIOIIAs Ha MIa3My OKO-
710 4EPHOM JIBIPBI, YPABHOBEUINBACTCS AABJIIEHUEM HU3JIyUYEHUs STOM camMOi I1a3Mbl (3 AMHI TOHOBCKUIA
pexum). st 4€pHOM IBIPbI MacChl HAUTU COOTBETCTBYIOIIYIO CBETUMOCTD (3AMHITOHOBCKYIO CBETH-
MOCTb), CUMTas, YTO CBETOBOE JaBJCHHE OOYCIIOBJICHO TOMCOHOBCKHUM HEPEISATUBUCTCKUM PaCCEsIHU-
eM (OTOHOB Ha 3JIEKTPOHAX. B MpearnosokeHnn 0 paBHOPACTIPEICIICHUN TUIOTHOCTH HEPTHH MEXKITY
MarHUTHBIM MOJIEM U U3y4YEeHUEM OLEHUTh MAarHUTHOE MOoJIe BOJIM3U YEPHOM JIBIPHI.

2. B Mojmenu QByXCTaJAMIHOTO B3pbIBa CBEpXHOBOH Il THITA OIEHUTH TPOMEKYTOK BPEMEHU MEK-
Ny AByMsI HEUTpUHHBIMU curHajgamu. CpaBHUTH ¢ HabmogeHusMu SN1987A. Yka3zaHnue: BOCIONb30-
BaTbCs (HOPMYJION I TOTEPh DHEPTHMHM HA TPABUTAIMOHHOE HM3IYYCHHE, U3YYMB €€ KaueCTBCHHBIN
BbIBOJI B [Ipunoxkennu A.4 x kuure [loctHoBa u 3acoBa.

3. OrpaHuvnTh CBEpXYy CCUYCHHUE HEHTPUHO-HEUTPUHHOTO B3aUMOJICHCTBHUS MPH COOTBETCTBYIO-
X DHEPTUsSX HAa OCHOBE TOro (akta, uro HeUTpuHO OoT SN1987A He paccesunch Ha PETUKTOBBIX
HelTpuHo. CpaBHUTH ¢ ceueHueM CTaHAapTHOW MOJIEIH.

4. OrpaHu4uTbh CBEPXY 3apsi HEHTPUHO U3 MPOJODKUTEIHLHOCTH BTOPOIO0 HEMTPUHHOTO CUTHAja
or SN1987A, cuutas cnpaBeIMBOA KaHOHUYECKYIO MOJIENIb KOJUIAaNca B YaCTH BPEMEHU H3JTyuyeHUs
OCHOBHOT'O HEMTPUHHOTO curHana. CpaBHUTH C IPYTUMH OIPAaHUYEHHUSMH.

5. B cBepxTekyuem rejquu MUHUMYM oTHomieHus €(P)/p mocturaercss BOJU3M POTOHHOTO MUHH-
MyMa, KOTOPbIi OmuchIBaeTcs chneayromumu napamerpamu: A/kg = 8.6 K, po/h = 1.9-10% em™. ITonb3y-
ach KpuTepueM Jlannay, HallTU KPUTHUECKYIO CKOPOCTbH Vyy,, HHXKE KOTOPOM resuii JOJKeH Teub 0e3
TpEHUS.

6. JIst CBepXTEKydero refus B MUINHAPHYECKOH MoocTH @ < I' < b BO3MOXHBI BUXPEBbIE COCTO-
STHUST C IIEJIBIM YKUCIIOM N KBAaHTOB IUPKyJsanuu. Haiitu sHepruto omHokBaHTOBOTO (N = 1) BUXpEBOTo
COCTOSIHUS (B pacuére Ha eWHUIY JUIMHBI IUIuHApa). CunTaTh 3aJJaHHON Maccy aTOMOB Telus M U uX
KOHIICHTPAIIHIO Po.

IIpuMepHBbIE TEeMBbI 10KIA/10B
MynbTHBCeneHHas U pobiema bonbmioro B3peisa.
JlonomHUTEIFHBIE H3MEPEHUS U TIPOOIeMa NX HAOIIOCHUS.
[IprHIMIT KOCMUYECKOW LIEH3YPhI U TUIIOTE3a 3aIUTHl XPOHOJIOTH.
Ocb BpEMEHH ¥ TPUIUHHOCTb.
bnuskonencTBre U TOKaIbHOCTb.
MarauTHbIC MOHOTIONH, MHCTAHTOHBI M 0030H XUTrTCAa.
CPT-uHBapraHTHOCTH U BO3MOKHBIE PUYHUHBI €€ HAPYIIICHHUS.
«OcTpoBa CTaOMIBHOCTIY CBEPXTIKENBIX SIIEP.
[Toxonenus pyHIaMEHTAIBHBIX (DEPMUOHOB U TEOPHSI CYIEPCTPYH.

CoNoUOR~wWNE

IIpuMepHBIEe BONIPOCHI K 324€Ty

1. OcobeHHO BaKHBIE M HHTEPECHBIC TPOOIEMBI (PUUKH.

2. dynnameHTanbHble (PU3NYeCKre KOHCTaHThl. AHAINU3 pa3MepHOCTEN.

3. OcHoBHbIe TOHATHUS Teopun bombiioro B3peiBa. Monens pacmmpsronieiics Beenennoit. 3akon
Xab0ma.

4. PenukTOBOE M3TyUYCHUE.

5. benble kapnuku. HeHTpoHHBIE 3BE3/bI U TYJIbCAPHI.
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6. CepxHoBble 3Be3/bl. KBazapbl. UEpHBIE ABIPHI.

7. Témuas marepus. Témuas sueprusi. CynepcuMMeTpusl.

8. bapuonnas acummerpus BcenenHoit. MeTos OleHKH BPEMEHH JKM3HU ITPOTOHA.
9. OcHOBHBIE TIOHATHUS TEOPUI CTPYH U CYNIEPCTPYH.

10. KBaHTOBast KOTEPEHTHOCTb.

11. [Tapanoxc OuHmrelina — [logonsckoro — Pozena.

12. KBanToBas nndopmanusa. KsantoBas kpunrorpadus.

13. TONIUBHBIC YTIEMEHTHI.

14, [TpoGaemMbl yripaBiasieMoOro TepMOSIACPHOTO CUHTE3A.

15. CaepxnpoBoauMocTb. D¢ ekt MeiccHepa.

16. Knaccuueckas teopust cBepXnpoBoAUMOCTH JIOHIOHOB.

17. deHoMeHoIornYecKast Teopus cBepxnpoBoaumoctu [ ma30ypra — Jlangay.
18. CBepxnpoBoaHUKH 1-r0 U 2-ro poja.

19. [TpoOaeMbI BBICOKOTEMITEPATYPHOU U KOMHATHOTEMIIEPATYPHOU CBEPXIPOBOIMMOCTH.
20. Hanomarepuaier. I'padeH.

3adanue na npaKmu4ecKyo n0020mogKy
1. BeinonHenue u3MepeHuii Ha 1a00paTOpHOM 00OPYTOBAHHH.
2. BeIcTyIJIeHHE C JOKIIAJOM T10 HCCIIETyeMOi TeMaTHKeE.
3. Yuacrtue B 3KCIEPUMEHTAIbHON paboTe COBMECTHO C COTPYAHUKAMH JTaOOPaTOPHIA.

5.4. MeToanueckue MaTepuasbl, ONpeaesiiolue Npoueaypbl OHeHUBAHUS 3HAHUIN, YMEHUIA,
HABBIKOB M (MJIM) ONBITA AeATEIbHOCTH, XapPaKTePU3YOIIMX 3TAaNbl (opMUPOBAHUSA KOMIIETEH-
1107071

ConocTaBUMOCTh PEHTHHIOBBIX IOKa3aTeNeil CTyAeHTa MO pa3HbIM JUCHMIUIMHAM U OaibHO-
PEUTHUHIOBOM CHCTEMBI OLIEHKH YCIIEBAEMOCTH CTYJIEHTOB OOECHEUMBAETCS MPUHATUEM €IUHOIO Me-
XaHHW3Ma OLEHKHU 3HAaHUH CTYJEHTOB, BBIpRXXEHHOro B Oayliax, coriacHo kotopomy 100 GamioB — 310
MOJTHOE YCBOEHHUE 3HAHWM MO Y4eOHOW NMCIMIUIMHE, COOTBETCTBYIOIIEE TPEOOBAHMUIM yueOHOM Tpo-
I'PaMMBI.

MaxkcuMaabHBINA pe3yabTaT, KOTOPbIA MOKET ObITh JOCTUTHYT CTYAEHTOM IO Kaxa0My U3 biokos
peiitunroBoii ouenku — 100 6annos.

B 3a4yeTHO-3K3aMEHAIMOHHYIO BEIOMOCTh M 3a4ETHYIO KHI)KKY BBICTABJISIIOTCS OLEHKHU I10 MSATH-
0aJUIbHOM IIKalle U PEUTUHIOBBIE OLICHKH B Oaliax.

[Ipu mosnydyeHuun CTyI€HTOM Ha 3a4€Te HEYJOBJIETBOPUTEIHHON OLIEHKU B BEIOMOCTH BHICTABIISI-
eTcs peMTUHTOBas olleHKa B Oayutax (MeHsbIe 40 6aioB), COOTBETCTBYIONIASA (PAKTUYECKUM 3HAHUSAM
(oTBeTy) CTyIEHTA.

Kputepun onieHKH 3HaHUH CTY/IEHTOB B paMKax KaXKAOH yuyeOHOM AUCHUIUIMHBI WU TPYII AMC-
LUIUTMH BhIpaOaThIBAIOTCS MPENOAABaTENsIMU COTIaCOBaHHO Ha Kadeapax YHHUBEPCUTETAa UCXOJS U3
TpeboBaHUil 00pa30BaTeNbHBIX CTAHIAPTOB.

TpebGoBanus k 3a4éty
Jns nomycka K 3a4€Ty HYKHO BBIIIOJIHUTH BCE JOMAITHUE 3aJJaHHs], TPOUTH BCE OMPOCHI, TECTHUPO-
BaHWE, W 3allUTUTh OJHY KYpCOBYIO pa0dOTy Mo BeIOOpY cTyaeHTa. Ha 3auére cTyaeHT JOKEeH OTBe-
THUTh Ha J]Ba TEOPETUYECKUX BOIPOCaA.
Htorosas oleHKa «3auéT» MM «HE3a4ET» CKIAIbIBACTCS M3 OICHOK 3a MOCEIICHUE 3aHATHH, 3a
ONPOCHI, 3a IOMAIIIHUE 3aJIlaHKs, 32 TECTUPOBAHUSA, a TAKXKE 32 3a4ET € OLEHKON He MeHee «yJd0BJie-
TBOPHUTEJIBHO». MAaKCUMAJIbHBIN UTOTOBBIH Oama — 100 6aos.

IIkana oneHNBaHHUA 3a4€Ta.
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Kpurtepuu oneHnBanus Banabl

CBoOoHOE BIaJCHWE OCHOBHBIMH TEPMHUHAMHU H
MOHATHSAMH Kypca; IMOCJIeIOBAaTeIbHOS U JIOTHYHOE
M3JI0KEHHE MaTepuaia Kypca; 3aKOHYCHHBIE BBIBO-
Il 1 0000IIEHHs TT0 TeME BOIPOCOB; MUCUYEPITHIBA- 15-20
IOII[Me OTBETHI HA BOIMPOCHI MPpH caade 3adera. [1oi-
HOCTBIO BBITIOJTHCHBI M 3aIlUIICHBI JJa0OPaTOPHBIC
paboThI.

3HaHHe OCHOBHBIX TEPMUHOB M MOHATUHN Kypca; 1M0-
ClIeZIOBAaTeNIbHOE M3JI0KEHUE MaTepuaia Kypea;
ymMeHue (GOopMYIMpOBaTh HEKOTOPBIE 0000IIeHUs
10 TeME BOIPOCOB; TOCTATOYHO IMOJIHBIE OTBETHI Ha
BONIPOCHI IIpH cAaue 3a4eTa. [IoMHOCThIO BBIMOJIHE-
HbI U 3alIUIIEHbI JJAOOpaTOpHbIE pabOTHI.

10-14

VY 10BII€TBOPUTEIIBHOE 3HAHUE OCHOBHBIX TEPMHUHOB
U MOHATUH KypCa; YIAOBJETBOPUTEIBHOE 3HAHHE W
BJIaJICHUE METOJIaMU U CPEICTBAMHU PEILICHUS 3a/a4;
HEJIOCTATOYHO IIOCIICAOBATCIbHOC H3JI0KCHHE Ma-
Tepuaia Kypca; ymMeHue (GpopMyIupoBaTh OTIENb-
HbIE BBIBOJII MU OOOOIIEHUSI TO TEME BOIPOCOB.
BrimonaeHo u 3amumieHo He mMeHee 75 % nmabopa-
TOPHBIX padoT.

5-9

OTBeT, HC COOTBGTCTByIOIJ_II/Iﬁ BBIIICYKA3aHHBIM
KPUTCPUAM BBICTABJICHUA OLICHOK.

0-4

HToropas mkaJja BbICTABJIEHHUA OI[EeHKH MO AMCIUILIMHE.
OTtBeT oOyuaromierocst Ha 3a4€Te OI[eHMBAETCs B O6auiax ¢ y4eTOM IIKaIbl COOTBETCTBUS PEUTHH-
TOBBIX OLICHOK
[IxaJia oneHUBaHHUA 3a4YeTa

Onenka Bbann
3ayTeHo 41-100
He 3aureno 0-40

6. YYHEBHO-METOJUYECKOE U PECYPCHOE OBECIIEYEHHUE JUCHUIIVIMHBI

6.1. OcHoBHas uTEpaTypa

1. Beprenec, C. H. Teoperuueckas ¢pusnka. KBantoBas aekTpoanHaMuKa : yueOHUK Ui BY30B . —

4-e w3n. — MockBa : HOpaiit, 2023. — 262 c. — Tekcr : osnektpoHHbli. — URL:
2. CasenbeB, . B. OcHOBBI TeopeTHUECKON (U3UKH : y4eOHHK JUIs By30B. — 6-¢ m31.— CaHKT-
[etepOypr : Jlanp, — Tom 1 : Mexanuka. DnextponnHamuka — 2022. — 496 c¢. —Tekcr : dnek-

TpoHHBbIIH. — URL:
3. Casennes, U. B. OcHoBbl Teoperndeckoit pusuku. B 2 Tomax. Tom 2. KBaHTOBast Mexannka. — 7-
e m3n. — Cankr-IlerepOypr : Jlamp, 2023. — 432 c¢. — Tekcr : snekrponHbii. — URL:

6.2. lonoTHATEIbHAS JIUTEPATypa

1. bypnosa, E. B. ®usuka. B 3 4. Y. 1. ®usudeckue oCHOBbI MeXaHUKU. MoJeKyispHas Gpu3uka u
TepMoAMHAMUKa : ydeOHOo-MeTtoamueckoe mocodue / E. B. Bypnosa, H. A. Ky3una, O. . T'aneera. -
Kazanp : KHHUTY, 2020. - 80 c. - Texct : onekrponnbii. - URL
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https://urait.ru/bcode/513140
https://e.lanbook.com/book/183764
https://e.lanbook.com/book/330521
https://www.studentlibrary.ru/book/ISBN9785788228709.html

2. Beprenec, C. H. Teopernueckas ¢puzuka. O01mas Teopusi OTHOCUTEIBHOCTH : YI€OHUK JJIS BY30B.

— 2-¢ ma. — Mocksa : IOpaiit, 2023. — 190 c¢. — Tekcr : snexktponHbiii. — URL:
3. Tectpun, C. I'. CoopHHK 33724 110 TeopeTuueckoit Gpusuke : yaeoHoe nmocodue / C. I'. I'ectpun, E.
B. CrapaBoiitoBa. — CaparoB : CapaTOBCKUI TOCYJapCTBEHHBIN TEXHUYECKUNA YHHUBEPCUTET UMEHHU
I0.A. Tarapuna, DbC ACB, 2019. — 208 c. — Tekcr : oamekrponasii. — URL:
4. Illymneoun, . M. M30paHHbIe I1aBbl TEOPETHUECKON (DU3MKU: CTaTUCTHUYECKas (u3mka : yueo-
Hoe nocobue / M. M. lllynute6un, JI. U. SIauenko. — Boponex : BopoHeKCKHii TOCynapCTBEHHbBIN
texunyeckuii yamepcuter, ObC ACB, 2019. — 90 c¢. — Tekct : amekrponnbii. — URL:

5. DOnenmmeB, M. b. Teopernueckue ocHOBBI pu3nku. — MockBa, MkeBck : HCTUTYT KOMIBIOTEP-
HBIX  wWcchnemoBanuit, 2019. — 500 c¢. — Tekcr : onekrponneii. —  URL:

6.3. Pecypcol uHGOPMAIHOHHO-TEJIEKOMMYHUKANIMOHHOI ceTH « UHTepHeT»
1. http://mgou.ru/index.php?option=com content&task=view&id=48&Itemid=614
2. Hayunas snexkrponnas oubmuoreka http://elibrary.ru

7. METOAUYECKHUE YKA3ZAHUSA 110 OCBOEHUIO JUCHUIIJINHBI

1. MeTO,Z[I/I‘IeCKl/Ie PEKOMEHAAMU O MOATOTOBKE K MPAKTUYCCKUM 3aHATUAM.
2. MeTO,Z[I/I‘IeCKl/Ie PEKOMEHJAU IO OpraHu3alu CaMOCTOSITEILHOM pa60T1>1 10 JUCLHMITIJTIMHAM.

8. ”TH®OOPMAIIMOHHBIE TEXHOJIOI'NU JJISA OCYHIECTBJIEHUA OBPA30OBA-
TEJBbHOI'O MPOLECCA ITIO JUCIAITJIMHE

JInneH3uoHHOe MPorpaMMHoe odecnevyeHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNudopmaunoHHble CIPABOYHbIE CUCTEMBI:
Cuctrema TAPAHT
Cucrema «Koncynbrantllnrocy

[podeccrnonanbHpIe 0a3bl JAHHBIX

fgosvo.ru — Topran DenepanbHBIX FOCYAAPCTBEHHBIX 00PAa30BATEIbHBIX CTAHAPTOB BICIIEr0 0OpPa30BaHUs
pravo.gov.ru - OgunuanbHbI HHTEPHET-TIOPTAT IPaBOBOW MH(OpMAIH

www.edu.ru — ®eaepanbheiii mopran Poccuiickoe obpazoBaHue

CB000IHO pacnpocTpaHseMoe MPOrpaMMHOE 00ecieyeHne, B TOM YHCIIE OTEYEeCTBEHHOTO ITPOU3BO/ICTBA
OMC Ilneep (st BoCIIpOM3BEACHUS DIEKTPOHHBIX YUueOHbIX Momyeit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHUIIJIMHbI

MartepuaabHO-TEXHHYIECKOe 0OecrieueHIe JUCIUIUINHBI BKITI0YaeT B ce0s:

- y4eOHbIe ayAUTOPHH IS MPOBEACHUS YIeOHBIX 3aHATHH, OCHAIICHHBIE 000PYJOBaHNEM M TEXHHYECKHMH Cpell-
cTBaMH 00y4eHus: y4eOHOH MeOelblo, JOCKOH, JEMOHCTPALMOHHBIM 000pYI0BaHHEM, EPCOHATIBHBIMU KOMITBIOTEPaMH,
IIPOEKTOPOM;

- MIOMEILEHHUS JUI CAaMOCTOSTENILHOW PadOThI, OCHALIICHHBIE KOMIBIOTEPHOIH TEXHUKOH ¢ BO3MO>KHOCTBIO IIOJKIIIO-
yeHueM K cetd «VHTepHeT» 1 obecriedeHueM JI0CTyna K MIEKTPOHHON HH(POPMAIIMOHHO-00pa3oBaTeIbHON cpele.
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https://urait.ru/bcode/513813
https://www.iprbookshop.ru/99256.html
https://www.iprbookshop.ru/93257.html
https://www.iprbookshop.ru/97375.html
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/

