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AHHOTANMA

JlucuuruiiHa mpenHa3HayeHa IJisi CTYACHTOB, NPOCIYIIABIIMX Kypc oOmed (U3MKH, Kypchbl KBaHTOBOM
MEXaHUKHM, HEJIMHEHHOM ONTHKM M aTOMHOW cnekrpockonuu. IIporpamma Kypca BKIHOYAET CIEAYIOLIHE
OCHOBHBIC pa3eiibl: CTATUCTUYECKUE METOJIBI ONMCAaHMsI CUTHAIOB ¢ (GIyKTyupyromei ¢azoil, odmas Teopust
OTHOCHUTENBHOCTH B IIPUJIOKEHUU K IIepe/laue CUIHAJIOB BPEMEHM M 4acCTOThI, IPELIU3UOHHBIE U3MEPEHUS B
acTpodusmke, mio0anbHAas CHUCTEMa CIIyTHUKOBOM HAaBUTAllMHU, JABYXYpPOBHEBas cucCTeMa, MeTon Pamcw,
MUKPOBOJIHOBBIE CTaHAApThl 4acTOThl, METOJ| JIa3€pHOIO OXJAXKACHUS M 3axBaTa HEUTpaJIbHBIX aTOMOB,
MPELU3NOHHBIE W3MEPEHUS B YIBTPAXOJOJHBIX aToOMax, 3aXBaT M OXJIAXJCHHE HOHOB, ypaBHEHHA Marke,
[IPELIM3UOHHbBIE U3MEPEHUsI B MOHHBIX JIOBYILIKAaX, IPELU3UOHHbIE U3MEPEHUs C UCIOJIb30BAHHUEM METOZOB
KBaHTOBOH JIOTHKH, U3MEPEHHE ONTHYECKUX YACTOT, NPUOIIKEHHE K TPaHUIE TOYHOCTH, (PyHAaMEHTaIbHBIC
OrpaHUYEHUS Ha TOYHOCTh U3MEPEHUM, 3aXBaT U OXJIaX/IECHUE MOHOB, IPELU3UOHHbIE U3MEPEHUSI B MOHHBIX
JoBymkax.. B pesynprare oBIaieHHs IUCLHUILIMHON OOy4aromMHCs MOMy4YyuT Oa30Bble 3HAHHUS B 00jacTu
omnucaHus (IyKTyallMOHHBIX MPOLIECCOB U METOIOB MPEIM3HOHHBIX H3MEPEHHI.

1. lean u 3apa4n

Henp AucoMnInHBI
— NPEeACTaBUTh Ha DIyOOKOM YpOBHE OCHOBHBIE TEOPETHUYECKHME M OKCIEPUMEHTAJIbHBIC METOIbI
NPEU3HOHHBIX HM3MEPEHUH M MeToAbl ONUCAHUS (IyKTyallMud, OIrPaHWYMBAIOIIUX TOYHOCTh
U3MEpEHUL.

3agaum AUCUMIIHHBI
- (opmupoBanue 0a30BBIX 3HAHWH B OOJIACTH OMUCAHUS (DIYKTYalIMOHHBIX MPOLECCOB M METOAOB
MPEU3HOHHBIX U3MEPEHHH B aCTPOPHU3MUECKUX U JTaOOPAaTOPHBIX UCCIIEIOBAaHUSAX;
- 3aKpelyieHHe Yy CTyAEHTOB 0a30BbIX 3HAaHMH B O0JACTH KBAaHTOBOM ONTHKH (ONHCaHHE
B3aMMOJICHCTBHS AJIEKTPOMATHUTHOTO U3ITYYEHHS C aTOMaMH);
- 00yueHHe CTYJCHTOB OCHOBHBIM INPUHIMIAM M METO/IaM MPEIM3HOHHBIX U3MEPEHUH B COBPEMEHHOMN
¢u3nKe, ONMUCaHWE METOAOB NPELUU3MOHHBIX MU3MEPEHUH B acTpo(u3MKe W KOCMHUYECKOM CETMEHTE,
tectbl OOImIEl TEeOpUH OTHOCUTEIBHOCTH, MPEJCTABICHUE COBPEMEHHBIX METOJOB CHHTE3a TOYHBIX
CUTHAJIOB BPEMEHM M YacCTOTHI, OINpeaesieHue paga GyHIaMEeHTAIbHBIX KOHCTAHT, U3yUYCHHE METOOB
3axBaTa M JIa3epHOTO OXJAXAEHHsS MOHOB M HEWTPAJIbHBIX aTOMOB, (yHIAMEHTAJIBHOE OrpaHHYEHHE
TOYHOCTH M3-3a KBAHTOBOW IIPUPOJIBL;
- ¢opMHpOBaHUE TOAXOAOB K BBHIMOJHEHHUIO HCCIEIOBAHUN CTyIEHTaMH B OOJIACTH MPEHU3MOHHBIX
MU3MEpEeHUH B paMKaXx BBIITyCKHBIX pa0OT Ha CTENEHb MarucTpa.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS] KOMIIETEHIINH

YK-1.1 Ananu3upyet npoOIEMHYIO CUTYAIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOWCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

aHaM3 MPOOJIEMHBIX CHTYaIlWii Ha OCHOBE
CHUCTEMHOTO TIOIX0/1a, BBIpadaThIBaTh
CTpaTeruro AeucTBui

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
MOCTAaBJICHHOM IIeld Kak IOCJICAOBaTeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKA0ro0 M3 HUX M OLEHMBAs HX
BIMSIHUE HAa  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyeMOi
JEATEIIbHOCTH U Ha B3aMMOOTHOILICHUS YYAaCTHMKOB JTOM
JesITeTbHOCTH

OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBFHOW ~ NIeATeNhbHOCTH  (PyHIaMEHTabHBIC
Hay4HbIC 3HAHUS B 001acTH (U3NKO-MATEMATHIECKUX HAyK

OIIK-1 Bnaneer cucremoii ¢pyrnamentanbabix |OIIK-1.2 CrocoGeH 0000maTh W KPUTHYECKH OIICHHBATH
HAyYHBIX 3HAHHI B O0JIACTH ONBIT W PpEe3yNabTaThl HAy4YHBIX HCCIEIOBaHUN B 001acTu
(hM3UKO-MaTeMaTHIEeCKUX HAayK npoecCuoHaTbHON e TEIHHOCTH




OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKH ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer nipeacraBicHre 00 aKTyalTbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHOH JIeSTENLHOCTH, CIIOCOOCH
Ha HAayYHOM S3bIKE (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 NUmeeT npeacTaBiIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHWI B paMKax TEMaTW4YecKoil obmactu cBoei
npodecCuoHaTbHON e TEHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJIbHOCTh
UCCIICIOBAaHUM B obnmactu cBoed mnpodeccrnoHambHON
JESTEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnageer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIOIb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOH
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HayYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAINN

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJICA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3UPOBATh HAyYHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax HCCIeOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
EITELHOCTH

[IK-1.2 CnocobeH BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAETH ISl ONUCAHMA H3y4aeMBIX
SIBIICHUI W MPOLIECCOB, OI[CHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHUeckue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

[1K-2 CnnocoOeH caMOCTOSTEIEHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0O
KOJUICKTHBA OPTaHW30BEIBATh U IMTPOBOIUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiyio

[MK-2.1 Cnoco0eH TuUIaHUpOBaTh ¥ MPOBOJAWTH Hay4dHBIC
HCCJICAOBAHUS CaMOCTOSITENIbHO MJIM B COCTaBE€ HAy4HOTO
KOJIJIEKTUBA

[IK-2.2 CnocobeH NpOBOAWTH anpoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
MyONMKAIMY HAYYHBIX CTAaTe U y4acTusl B KOH(pEepeHIuIX

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOGHHS AUCLUIIMHBI 00Yy4aIOIINeCs JOIKHbI

3HATb.

- IPUHIIMIIBI ONTUCAHUS (DITyKTYallMOHHBIX IPOLIECCOB B OCILMUIMPYIONINX CUCTEMAX;
- IPUHOUIBI TI€peJaydl CUTHAIOB BPEMEHH W YacTOThI, IPUHIIMIIEI JIA3EPHOTO OXJIAXKICHHUS U 3aXBara

AdTOMOB U MOHOB;

- OCHOBHBIC MCTO/bI BO36y>KI[eHI/I$I 1 CYUTBIBAHUSA aTOMHBIX CUCTCM,

- METO/IbI U3MEPEHUS ONITUYECKUX YaCTOT.
YMETb:

- BBIIIOJIHATDH aHAJIU3 INYMOBBIX XapPaKTCPHUCTUK;
- peuiarb 3aJa4u M3 o0macTu MNPpCUU3NOHHBIX H3MepeHHﬁ B J'Ia60paTOpHBIX nu aCTpO(l)I/I?zI/ILIeCKI/IX

HU3MEPEHUsX;

- BBIIIOJIHATDH npeo6pa303aHHe BpPCMCHHU U YaCTOTHI IpHU TCpCAadu CUTHAJIOB.

BJIAJIETh:

- MCTOAaMM OITMCAaHUA Q)HYKTyaHI/II\/’I BO BPCMCHHOM U CIICKTpPAJIbHOM MPCACTABICHUU U UX B3dMMHOM

npeoOpa3oBaHuy;

- MeToAaMu IpeoOpa3oBaHus YacTOTHl U BpeMeHu B pamkax OTO;
- METOIaMHU OIIUCAaHMsI JJa3EPHOI0 OXJIAXKIEHUS U YAEP)KaHUs aTOMOB;
- METOJIaMH PAacyeTa B3aUMOJEHCTBUS aTOMHBIX CUCTEM C PE30OHAHCHBIM U3IyUYEHHUEM.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJCHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA




TPYZ[OGMKOCTB 110 BUAaAM y‘le6HBIX 3aH$ITI/II\/’I, BKJIrO4as

CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora

1 CrarucTHueckue  METOObl  ONUCAHHS 1 5 )
CUTHAJIOB C (piyKTyupytomiei $hazoi.
OOmass Teopust OTHOCHUTEIBHOCTH B

2 NPUIOKEHUN K Iepefaye CUTHAJIOB 1 2 2
BPEMEHHU U YacCTOTBHI.

3 [Ipeunsnonnsie HU3MEPEHUs B 1 1 )
acTpoQu3uKe.

4 [mobanpHas  cucTeMa  CIYTHHKOBOU | 1 3
HaBUTaLIUH.

5 JByxypoBHeBas cuctema. Metox Pamcn. 1 1 3
MUuKpOBOJIHOBBIE CTaHAAPTHI YAaCTOTHI.
Merton na3epHOro OXJIaXIEeHUs U 3axBara

6 HEUTpaJIbHBIX aroMmoB. llpennsnoHHBIE 1 1 3
U3MEPEHUs B YIBTPaXOJOAHBIX aTOMax.
3axBar ¥ OXJIaXKIEHUE HOHOB. YpaBHEHUs

7 Martse. Ilpenu3noHHble H3MEPEHHUS B 1 1 3
WOHHBIX JIOBYIIKAX.
[IpeunsuonHeie U3MEPEHHUS c

8 HCIIOJIL30BAaHHUEM METOJO0B KBAaHTOBOM 2 1 3
JIOTUKHU.

9 N3mepeHne ONTHYECKHUX YaCTOT. 2 1 3
[IpubnuxkeHne K TpaHHWLE TOYHOCTH.

10 |PyHpameHTanbHBIE OTPAaHUYEHHUS  HA 2 2 3
TOYHOCTH U3MEPEHUH.

11 3axBar U OXJIaKJCHUE HOHOB. 2 3

Nroro yacos 15 15 30

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh

90 ygac., 2 3ad.em.

4.2.

Coneprxanne TUCIUIUIMHBI (MOMYJIsl), CTPYKTYPUPOBAHHOE MO TeMaM (pasiernam)

Cemectp: 1 (Ocennwii)

1. CrarucTiuecKkue METobl ONMMCAHMUS CUTHAJIOB ¢ (IyKTyUpyouien ¢a3oii.

KOppCJ'II/IpOBaHHLIe Q)HYKTyaLII/II/I. AnnaHoBcKas JACBHALIUA. Tumsr ITYMOBBIX IPOHCCCOB B CTAHAApPTaX
yactoThl. CBS3b aJIaHOBCKOU JACBUallii H CHGKTpaHLHOﬁ IUIOTHOCTU MOIIHOCTHU IIIyMa.

Brruncnenne amiaHoBCKOi ACBUALIMHA OJId pa3JIMYHBIX ITYMOBBIX TPOILICCCOB.

CHoexTp MOIIHOCTH KBa3MMOHOXPOMATHYECKOTO CUTHana ¢ (uiykryupytomeil ¢asoi. [Toctpoenue
KoppessuoHHOH QyHKIuU. CriekrpaibHas ¢opMa JIHHUH.
DIyOOKHX HU3KOYACTOTHBIX (yKTyarmid ¢asbl, coorBercTBytomue ¢hopmbl uHuH. [IpeodpasoBanue

CIIEKTpa B HEJIMHEHWHBIX IpoLIEcCax.

Crnyyail MeNIKUX BBICOKOYACTOTHBIX U

2. O0mas Teopyst OTHOCUTEIHLHOCTH B MPHIIOKEHHUH K IIepeiade CUTHAJIOB BPEMEHH U YacTOTHI.




[Tonatne o MeTpuke NpoCTpaHCTBa-BpeMeHU. Merpuka MunkoBckoro. IIpoctpaHcTBo-BpeMst B
Topun TpaButaumu OWHmTeRHa. OcHoBbl Teomerpun OTO. IIpeoOpazoBanue BpeMEHH BO
Bpallalonieiicss CUCTeMe KOOPAWHAT, TPaBUTAIMOHHBINA caBHT, d(d ekt Canbsika. MeToabl nepenadn
CUTHAJIOB BpeMEHM W 4acToTbl. CiudeHue yacoB. MeToasl OZHOCTOPOHHEH W JIBYCTOpPOHHEH
nepenadu.

3. IIpeun3noHHbIC U3MEPEHHS B aCTPOPH3HKE.

[Tynbcapel Kak acTpou3MYecKHe HCTOYHUKU IEPUOAMYECKHX HMMITYyIbCOB. (DHU3HMKA IIyIbCapoB.
Onykryanun yactothl. [lynbcapsl B 1BOHBIX cucteMax. Jpeiid mepuactpus B ABOHHBIX CHCTEMaXx.
W3nydeHne rpaBUTALMOHHBIX BOJMH. MeTOABI perucTpanuy CIEKTpoB KBa3apoB. KammuOposka
actpodusnueckux crnekrpomeTpoB. [louck sx3orianet. Ilouck apeiida u rpagueHTa MOCTOSHHON
TOHKOH CTPYKTYDBI.

4. I'mobGanbHas cucTeMa CITyTHUKOBOW HAaBHTAIIHH.

OpOuTHl CIYTHUKOB, CIBUTH YacTOTBI, TOUHOCTh M3MepeHnd. KoanpoBka M JeKOIMpOBKa JaHHBIX.
Metonet CDMA, TDMA, FDMA. Koppekinus ommbok.  [kaner Bpemenu TAI, UTC.
CuHXpOHHU3ALMS BPEMEHH MEXIY YIAICHHBIMU O0bEKTaMH. YUeT IUCIEPCHH aTMOCheph.

5. AByxypoBHeBas cucrema. Meron Pamcu. MUKpPOBOJHOBEIE CTaHAAPTHI YACTOTHI.

JHByxypoBHeBasi cuctema. Onrtuyeckue ypaBHeHus bnoxa. Bekrop mnceBmocnmua. Ocuuuisiuuu
Pabu. Bo30ykaeHHe TOCIaI0BATEILHOCTRIO KOTEPEHTHBIX B3auMojeicTBuil. Metox Pamcu.
MUKpOBOTHOBBIE CTAaHIAPTHl 4acTOThl. Bomopomuelii Mazep. VYcmoBust reHepannu. lllymoBeie
XapaKTEpUCTUKK BOIOPOJHOro Maszepa. [lyukoBble 11€3MeBbIE Uachl M UX XapaKTEPUCTUKU. ATOMHas
unTeppepomerpus. dudpakuuns arToMOB Ha JTa3epHBIX BOJIHAX, HHTEphepomerp bopre.

6. MeTO):[ JIA3CPHOI0 OXJIAXKACHUSA U 3aXBaTa HefITpaJ'H:HLIX aTOMOB. HpeLII/IBI/IOHHBIe HU3MCPCHUSA B
YIbBTPAxXOJIOAHBIX aTOMax.

JlazepHoe oxnaxkaeHue aromoB. Onrudeckas maroka. JlomepoBckwii mpesen. CyOnoriepoBcKoe
oxynaxaeHue, cusndosckmii Mertox. llpemen ormaum. JloBymikm i HEWTpadbHBIX aTOMOB.
MarnuTHast TUNOIbHAS, ONITUYECKAasl TUTIOIbHAS, MATHUTO-ONITHYECKAsK IOBYITKA. ATOMHBIN (DOHTaH.
ATOMBI B ONTHYECKUX PEIIETKAX.

7. 3axBaT W OXJIaXIEHHE HOHOB. YpaBHeHHMss Marbe. llpenu3uoHHble HM3MEpPEHHS B WOHHBIX
JIOBYILIKaX.

Mertonpl 3axBara 3apsikeHHbIX yactull. JloBymika [layns. YpaBHeHUS cTaOMIBHOCTH, MapaMeTpbl
Marse. [IceBnonorenman. YacToTbl MUKPO- 1 MaKpOJBHKEHUS.
JloBymika IleHHmHra. MarHeTpoHHas, IUKIOTPOHHas W aKCHAJIbHblE 4acTOThL. llpennsnoHHOE
n3MepeHue macc B JyoByumike lleHHunHra. MeTtoapl OXJjaXaeHUsT MOHOB B JIOBYyLIKax. JlazepHoe
oxnaxnaenue. [lomaeposckuii npenen. OxiaxaeHue Ha OOKOBBIX KojeOaTelIbHBIX YacToTax. Pexxum
JIam6a-/Tuke. CrieKTpOCKOMHS CHITbHO3AMPEIIEHHBIX ITEPEX0/I0B.

8. HpeHI/ISI/IOHHBIC HU3MEPCHUS C UCIIOJIB30BAHUEM METO0OB KBAaHTOBOM JIOTHKH.

MeTo KBaHTOBBIX CKayKOB. DJIEMEHTHI KBAHTOBOM JIOTUKH B MOHHBIX JioBymikax. Oneparus CNOT.
[epenaya nHbopMai MEXTy YaCOBBIM M CUHUTHIBAIOIMM HOHaMH. CHMIATHYECKOE OXJIAXK/CHHE.
[IpeunsnonHast CIEKTPOCKOIHUA C UCTIOIb30BAHUEM METOAA KBAHTOBOM JIOTUKH.

9. M3aMepeHne ONTUYECKUX YaCTOT.

CnexrpalipHble  CBOWCTBa  (peMTOCEKyHAHOTO Jazepa. Da3oBas W rpymmoBas CKOPOCTH
pacnpoCTpaHeHHsT UMITYJIbCa B PE30HATOpPE, BO3HUKHOBEHHE O(CETHOW 4YacToThl. Pacimpenue
CIIEKTpa B  HEJIMHEHHOM BOJOKHE, (DOTOHHO-KPUCTAJUIMYECKUE BOJIOKHA. HenmHeiHbIi
uHTepdepomMerp. MeTtox perucTpanuu W crabunuzanuu  odceTHOW 4wacToTel. M3mepenue
a0COJIFOTHOM YaCTOTHI JIA3EPHOTO M3IYUYCHHUS C IIOMOIIBIO (PEeMTOCEKYHIHOTO CHHTE3aTOpa YacToT.



10. ITpubmmxenue Kk rpaHuie To4HOCTH. PyHAaMEHTAIbHBIE OTPAHUYEHUS HA TOYHOCTh U3MEPEHUI.

[Tpubnmxenue xk kBaHTOBOMY Iipezaeiy. CooTHolIeHHe HeonpeaeneHHOCTH. KBaHTOBbIE (QyKTyannun
UIEKTPOMATrHUTHOTO NoJIsd. DIIyKTyalliy HACEJIEHHOCTH B KBAHTOBBIX MOIMOTUTENSX. Vcronb30BaHne
CKaThlX M IEPENyTaHHBIX COCTOSHUM Uil nojaBieHus WyMoB. DIyKTyalluu B TBEPAbIX Tejax,
TEIUIOBble  IIyMbl.  KBaHTOBBIM  mpenen  crabuibHOCcTH — mHTepdepomerpa. IlpemenbHas
YyBCTBUTEJIBHOCTb AETEKTOPOB I'PaBUTALIMOHHBIX BOJIH.

11. 3axBar ¥ OXJ1a)KACHUE UOHOB.
YpaBHenus Matsbe. IIperiu3noHHbBIE U3MEPEHNS B MOHHBIX JIOBYIIKAX.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHNS 00pa30BATEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueOHast aymuTopus, 10CKa, MEAUAIIPOEKTOP, SKPaH.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. @. Pune “Crangaptst yactoThl’, MockBa, ®usmariut 2009.
2. B.IL. Ulnsiix “KsanToBas onTrka B (hazoBoM npocTpancTe”’, Mocksa ¢puszmaniut 2005.

JlononHuTenbHAs TUTEpaTypa
1. U3mepenue Bpemenn. OcaoBbl GPS [Tekct]/K. Onyan, b. T'uno , -1995
2. Nsmepenune manbix cui B usnueckux skcnepumentax [ Tekcr], monorpadust/B. b. Bparunckuii, A.
b. ManyxkuH, -M., Hayxka, 1974
1. 1.J. Banenxo, I'A. Capnanamsunu “I paBuranus”’, Mocksa, Equtopuan YPCC 2004.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIECTBJICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AMMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexioHHBIX 3aHATHAX UCTIOIB3YIOTCS MYJIBTHMEIUHHBIC TEXHOJIOTUH, BKIIIOUAs IEMOHCTPALHIO
npe3eHTanuii. B mpomnecce camocTosTenpHOM paboThl 00YYarONIIMXCsl BO3MOYKHO HCIIOJIB30BAHUE TAKUX
MPOrpaMMHBIX Cpe/ICcTB, kak Matlab, Matematica.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0 0OCBOCHMIO JTHCHUIIINHBI (MO)_Iy.Tlﬂ)

CTyneHT, M3y4aouuii IUCHUIUIMHY, AOJDKEH C OIHOM CTOPOHBI, OBJIAJETh OOLIMM IOHATUHHBIM
anmnapaToM, a ¢ Jpyroil CTOPOHBIL, JOHKEH HAyUUThCS IPUMEHATh TEOPETUUECKUE 3HAHUS Ha NPAKTHKE.
B pesynerare M3ydeHUs IUCHUIUIMHBI CTYAEHT JOJDKEH 3HATHh OCHOBHBIE OINPENEIEHUS AUCIUILINHEL,
YMETb IPUMEHSTH [10JIyUEHHbIE 3HAHUA JJIs1 PELICHUsS Pa3IM4HbIX 3a/ady.

VYeneniHoe OcCBOcHHME Kypca TpeOyeT HanpsKEHHOH CcaMOCTOSITeIbHOH paboThl  CTyJeHTa B
COOTBETCTBUH C JaHHBIMH B paboduei mporpamme. CamocTosTenbHas padoTa BKIIOYaeT B ceds:

— YTE€HHE PEKOMEHI0BAHHOW JIUTEPATYPHI;

— TpopaboTKy y4eOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MPEIHA3HAYEHHBIX IJIs
CaMOCTOATEJILHOIO U3yUCHMUS;

— pelleHue 3a/1a4, IpeAIaracMblx CTyIeHTaM Ha JIEKLUAX U IPAKTUUECKUX 3aHATUAX;

— IIpU HEOOXOANMOCTH MOJATOTOBKY K HPAKTHYECKHM 3aHITHSAM, KOJUZIOKBUYMaM, IK3aMEHY.



[MokazareneM BiaJeHUs MaTepUANOM CIYXHUT yMEHHWE pemiath 3aaadd. Jias GopMupoBaHUS yMEHHS
MPUMEHSATH 3HAHUS Ha MPAKTHUKE CTYICHTY HEOOXOIMMO peliaTh Kak MOKHO OOJIbIIe 3a/1ad.

BaxHo 10OWTHCS MOHMMAaHUS M3ydaeMOro MaTepuala, a He MEXaHHYECKOTro ero 3armoMmuHaHus. [lpu
3aTPYIMHEHUN W3yYCHUs OTJENBHBIX TEM, BOIPOCOB, CIEAYeT OOpamarhcsd 3a KOHCYIBTAUAMU K
JIEKTOPY WJIU TPETOIaBaTellio, BeAyIeMy MPAaKTUIECKUE 3aHIATHS.

Bo3mokeH mpoMekyTO4HBIN KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMaTHKON 3aHSITHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kageapa KBaHTOBOU pagro(U3NKu

Kypc: 1

kBaTuuKkanus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

Pa3paborunk: H.H. Konauesckuii, 1-p ¢pu3.-mar. Hayk, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HAyK

OIIK-1.1 SHaeTr W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBHOW ~ NIeATeNhbHOCTH  (PyHIaMEHTaIbHBIC
Hay4HbIC 3HAHUS B 001acTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cmocoben 00001maTs ¥ KPUTHYECKH OILEHUBATh
OIBIT M PEe3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh
poeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKH ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer npeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOH JIeTENNLHOCTH, CIIOCOOCH
Ha HAyYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 NUmeeT npeacTaBiIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npodecCuoHaTbHON e TENHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICIOBAaHUM B obnmactu cBoed mnpodeccrnoHambHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnageer mnpodeccHOHaNbHOW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOM  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HAyYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBaTh U
pemiarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJICA0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3UPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax HCCIeOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
EITENLHOCTH

IIK-1.2 CnocobeH BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
MareMaTH4ecKue MOAEIH ISl ONUCAHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OIICHUBATh KAUeCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mnpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

[1K-2 CnocobeH caMOCTOSTEIIEHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0O
KOJUUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiyio

[MIK-2.1 Cnoco0eH TuUIaHUpOBaTh ¥ TPOBOJAWTH HaydHBIC
HCCJICAOBAHUS CaMOCTOSITENIbHO MJIM B COCTaBE€ HAy4HOTO
KOJIJIEKTUBA

[IK-2.2 CnocobeH mNpOBOAWTH ampoOaIuio pe3yiIbTaToB
HAyYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
MyONUKAIMY HAyYHBIX CTAaTe U yJacTusl B KOH(pepeHIuIx

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare usydenus aucuuiuinHel «lIpenyu3snoHHble U3MEpeHUsD 00y4arOLUIiCs JOKEH:

3HATb:




- IPUHIMITBI ONMCAHUS (QITyKTYallMOHHBIX MPOIIECCOB B OCHUUIMPYIOIINX CUCTEMAX;
- IPUHLMUIBI TI€Pe/Iadydl CUTHAJIOB BPEMEHU W YaCTOTHI, IIPHUHIUIIBI JIA3EPHOTO OXJIAXKICHUS U 3aXBaTa
aTOMOB U MOHOB;
- OCHOBHBIEC METO/Ibl BO30OYKICHUS U CYMTHIBAHHS aTOMHBIX CHCTEM;
- METO/IbI U3MEPEHHUS ONITUUECKHUX YaCTOT.
yMeThb:
- BBIIIOJIHSTh aHAJIM3 IIYMOBBIX XapaKTEPHCTHK;
- pemarb 3amayd M3 OOJACTH NPEHM3HOHHBIX W3MEPEHHH B JIA0OPATOPHBIX W acTpodu3MvYecKux
U3MEPEHHUSIX;
- BBITIOJIHATH TPE0Opa30BaHue BPEMEHU M YaCTOTHI IIPH TIEPEAadn CUTHAJIOB.
BJIA/IETh:
- METOJaMH OIMCAHUsS (IYKTyallMii BO BPEMEHHOM U CIEKTPAILHOM IPEICTABICHUH U MX B3aHMHOM
npeoOpa3oBaHuy;
- METOJJaMH TPeoOpa30BaHMs YaCTOTHI U BpeMeHH B pamkax OTO;
- METO/IaMH OIIMCAHMUS JIA3EPHOTO OXJIAK/ICHUS U YIICP)KAHUS aTOMOB;
- METOJJaMH pacyeTa B3auMOJICHCTBUS aTOMHBIX CUCTEM C PE30HAHCHBIM U3JTyYCHHEM.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0
He npexycmotpeHo.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

ITepeueHb KOHTPOIBHBIX BOMPOCOB K IK3aMEHY:

1) KoppemupoBaHuble (uUIyKTyald. AJUIAHOBCKas JeBUAIusl. TUIBI [IYMOBBIX TIPOIIECCOB B
CTaHJapTaX YacTOTHI.

2) CBs3b aJUTAHOBCKOW JEBHAIMU WM CHEKTPAIBHON IUIOTHOCTH MOIIHOCTH IryMa. BrramciieHue
AJJIAaHOBCKOW J€BUAIUH JIJIS1 Pa3JINYHBIX IIIYMOBBIX IPOIIECCOB.

3) Cnekrp MOIIHOCTH KBa3MMOHOXPOMATHUYCKOTO CHUTHana ¢ (GuykTyupyromei ¢azoi. [ToctpoeHue
KoppesInMoHHON QyHKIuH. CriekTpaibHas popMa JIMHUH.

4) Cny4ail MeNKMX BBICOKOYACTOTHBIX M DIYOOKMX HHU3KOYACTOTHBIX (uiyKTyauuii (assbl,
cooTBeTcTByomue Gopmbl tuHUK. [IpeoOpa3oBanne crieKTpa B HETMHEHHBIX IIPOLIeccax.

5) IlonsTHe O MeTpuKe MpocTpaHCTBa-BpeMeHH. Merpuka MunkoBckoro. IIpocTpancTBO-BpeMs B
Topun TpaButanuu OiHmTelHa. OcHoBbl reomerpun OTO. IIpeoOpazoBanme BpeMEHH BO
BpalLAIOLIeHCsl CUCTEME KOOPAWHAT, TpaBUTAIMOHHBIN caBUT, 3¢ ekt Canbsika.

6) Meroasl nepeaayrd CUTHAJIOB BPEMEHU U 4acToThl. CiinyeHue 4acoB. MeToabl OIHOCTOPOHHEH U
JIByCTOPOHHEH NIEpenavu.

7) Ilynbcapbl kKak acTpodu3WYECKHE HUCTOYHHKH TMEPUOJMUECKUX UMIYIbCoB. DU3MKa IMyahCapoB.
Onykryanuu 4yactoThl. [lynbcapsl B IBOMHBIX CUCTEMAaX.

8) lpeiid mnepuactpusi B JBOWHBIX cHUCTeMax. M3nmydeHWe TpaBUTAIMOHHBIX BOJTH. MeTObI
peTucTpaluu crekTpoB kBa3apoB. KannOpoBka acTpou3ndeckux crekTpoMeTpoB. [1oMck 3K30IU1aHeT.
[Mowmck npeticha v rpagrieHTa TOCTOSHHONW TOHKON CTPYKTYPBI.

9) OpOuTHI CIIyTHUKOB, CBUTH YaCTOTHI, TOYHOCTh M3MepeHHid. KoaupoBKa U JEKOTUPOBKA JaHHBIX.
Meronst CDMA, TDMA, FDMA.

10) Koppexnust ommbok. lkaner Bpemenu TAI, UTC. CunxpoHu3anusi BpeMEHU MEXIY YAaJICHHBIMU
00beKTaMu. YUeT AUCIepCUr arMOCQEpHI.

11) JIByxypoBHeBas cuctema. Ontudyeckue ypaBHeHHsI bnoxa. Bekrop mceBoacmmua. Ocuumianuu
Pa6u. Bo30yxaenne nocnanoBaTenbHOCTHIO KOTEPEHTHBIX B3aUMOACHCTBHM.

12) Meton Pamcu.

13) MuxpoBOJHOBBIE CTaHIAPTH 4acTOThl. Bomopomueii maszep. YcioBusi renepauuu. LllymoBbie
XapaKTEePUCTUKU BOIOPOAHOro Masepa. IIyukoBble 1ie3ueBble Yachl U UX XapaKTEPUCTHKHU.

14) Aromuas untepdepomerpust. Judpakius atoMoB Ha JiazepHbIX BoJHAaX, nHTEpdepomeTp bopie.
15) JlazepHoe oxnaxaeHue aromoB. Ontudeckas naroka. J(orinepoBckuit mpeaen.
16) CybnorutepoBckoe oxiaxaeHue, cuzndoBckuit Meroa. [peaen otnaun.

17) JloBymku i HEWTpaJbHBIX aTOMOB. MarHuTHas JWIMONbHAs, ONTHYECKas JAWITOJNbHAS,
MarHuTO-ONTUYECKAs JOBYIIKA.

18) AromHbIil poHTaH. ATOMBI B OITUYECKUX PELIETKAX.



19) Meronsl 3axBara 3apsokeHHbIX yacTwil. JloBymika [laynst. YpaBHeHHS CTaOWIBHOCTH, MapaMeTphl
Marse.

20) IlceBnonorennuan. YacToTel MUKPO- H MAaKPOABHKCHHUS.

21) JloBymka IlenHuHra. MarHeTpoHHasi, UMKJIOTPOHHAs M aKCHaJIbHBIE 4acToThl. llpenusnonHoe
U3MEpeHue Mace B JIoBy1lKe IleHHuHra.

22) Meroapl OXxJaxIeHHsT MOHOB B JioBymikax. JlazepHoe oxnaxaenue. JlomnepoBckuil mpened.
Oxnaxnenne Ha OOKOBBIX KoieOarelnbHBIX uacToTax. Pexkum JIamba-/Iuke. CnexTpockomnus
CHJIHO3AIPEIEHHBIX [TEPEX0I0B.

23) Meron KBaHTOBBIX CKAayKOB. JJIEMEHTHl KBAaHTOBOHM JIOTMKM B HMOHHBIX JOBymIKax. Oneparus
CNOT.

24) Ilepenaua MHPOPMAIIUN MEX/TY YACOBBIM M CYMTHIBAIOIUM HOHaMH. CHMIIATUYECKOE OXJIaKJICHHE.
[Ipeun3noHHas COEKTPOCKOIUS C UCIIOIb30BAHUEM METOAA KBAHTOBOM JIOTHKH.

25) CuhekrpanbHbie CcBoOWcCTBa (eMToceKyHaHOro Jazepa. @a3oBas H TPYIIOBas CKOPOCTH
pacnpocTpaHeHHs] UMITYJbCa B PE30HATOPE, BOSHUKHOBEHHE O0CETHOI 4acToThl. Pacmupenue cnexkrpa
B HEJIMHEHHOM BOJIOKHE, (DOTOHHO-KpHUCTAIITNYECKHE BOJIOKHA. HenmuHeHbIi naTepdepomMeTp.

26) Meton peructpanuu u crabunmzanud odceTHOW 4YacToThl. M3MepeHue aOCONIOTHOW YacTOTHI
JIa3€PHOTO U3TYUYEHHS C TIOMOUIbIO PEMTOCEKYHIHOIO CHHTE3aTOpa 4acTOoT.

27) Ilpubnwxenue K KBaHTOBoMy mnpezaeny. CooTHomIeHHE HeomnpeaeaeHHOCTH. KBaHTOBBIE
(GyKTyaruu 3J1eKTpOMAarHUTHOTO nostst. MiryKTyary HacelIeHHOCTH B KBAHTOBBIX HOIVIOTUTEISX.

28) Hcnonp3oBaHHME CHKATBIX M MEPEIyTaHHBIX COCTOSHUH ISl mojaBieHusi mymoB. Dmykryanuu B
TBEpAbIX TeJlaX, TEIUIOBble IIymMbl. KBaHTOBBIN mpeznen crabunbHoCcTH MHTephepomerpa. [Ipenenbaas
YyBCTBUTENBLHOCTD AETEKTOPOB I'PaBUTALIMOHHBIX BOJIH.

[IpumMepsl 3K3aMEHALMOHHBIX OUJIETOB:

burer 1.

1. KoppenupoBanuele (uuykTyanuu. AJUIaHOBCKas JAEBHALMsl. THIBI HIYMOBBIX IIPOLIECCOB B
CTaHJapTax 4acTOTHI.

2. JlazepHoe oxjiaxaeHue aromoB. OnTudeckas naroka. J{ommepoBckuiil mpezaen.

buner 2.

1. Cpa3p ayUTaHOBCKOM JEBHAIIMM W CIEKTPAJbHOW IUIOTHOCTH MOIIHOCTH IfymMa. Brrumcienue
AJUTAHOBCKOW JIEBHAITUU JJI PA3JIMYHBIX IITYMOBBIX MIPOIIECCOB.

2. CyOmomiepoBckoe oxitaxaeaue, cuznudobckuii meron. Ilpenen ornaun.

Kpurepun oneHuBaHus
Onenka ommuno 10 OGamnoB - BBICTABJISIETCSL  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHWSA Y4eOHOW NporpaMMbl IUCHUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JTaHHOW NpPEAMETHOW 00JacTh, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKHU
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELIECHU.
Onenka omM4YHO 9 Oa/uioB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Ouenka ommyHO 8§ OGamwioB - BBICTAaBJIAETCS CTYHCHTY, IIOKa3aBIEMY BCECTOPOHHHUE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.
Ouenka xopoio 7 6ajioB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSTHh IMOIYy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka xopomio 6 0aioB - BHICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHuall, TPaMOTHO U 1O
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHTh II0JIy4YEeHHbIE 3HaHUsI Ha IIPAKTUKE, HO JOIyCKaeT B OTBETE
WJIM B PEUIEHUH 331349 HEKOTOPBIE HETOYHOCTH.
OueHka XOpoIo 5 6ayuIoB - BHICTABIIAETCS CTY/IEHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall, rpaMOTHO
U 10 CYLIECTBY M3JaraeT €ro, yMeeT NPUMEHAThH MOJyYEHHbIE 3HAHMS Ha IPAKTHKE, HO JTOMYCKAeT B
OTBETE WJIH B PEIICHUH 331a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.



OueHka yIOBICTBOPHTENbHO 4 Oamga - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHIbHBIE (OPMYIMPOBKH 0a30BBIX MOHITHH,
HapYILICHUS JIOTUUECKOW MOCIIEeA0BATEIBHOCTH B U3JIOKEHHH NIPOrPaMMHOTO MaTepHala, HO IPU ITOM
OH OCBOWJI OCHOBHBIE Pa3JIeibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul NaJlbHEWIIero oOy4eHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIE 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka yIOBICTBOPHTENBHO 3 Oajula - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKA B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HApYILICHUS JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM HPOrPAMMHOIO Marepuaia, ciiabo
BJIaJICeT OCHOBHBIMU pa3JeliaMy yueOHOU MpOorpaMMbl, HEOOXOMUMBIMHE JUTS JaJIbHEHUIIEro 00ydeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTH
OCHOBHOTO COJCp)KaHUsl y4eOHOH MporpaMMbl JUCIHMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMYIHPOBKaX OCHOBHBIX PUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS MTPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHKa HEYIOBIETBOPUTEIBHO 1 0aml - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYCCKHX
3aj1au.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

DK3aMeH IpoBoxUTCS Mo Ouieram. B kaxaom OwmiieTe mpeacTaBlICHO J(Ba TEOPETUYECKUX BOIPOCA.
[lpn mpoBeneHUHM YCHOTO SK3aMeHa oOydaromemycsi npenocrasisercss 30 MUHYT Ha IOATOTOBKY.
Omnpoc obyuaromerocs He JOJKEH MPEBBIIIATh OAHOTO aCTPOHOMHYECKOTO Yaca.



