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AHHOTANMA

JlucuuruiiHa TnpenHa3HayeHa JJisl CTYACHTOB, MPOCIHYIIABIIMX Kypc oOmeill (u3uku, Kypchl KBaHTOBOMN
MEXAaHUKHU, HEJIMHEHHON ONTHKUM M aTOMHOM clekTpockonuu. IIporpamMmma Kypca BKIIOYAET CIEAYIOLLIHE
OCHOBHBIE pa3eiibl: CTaTUCTUYECKHE METO/bI OMUCAHHUs CUTHAJIOB ¢ (pIyKTyupyrouiei ¢a3oi, oduias Teopus
OTHOCHUTEIBHOCTH B IPUJIOKEHUH K Ilepejade CUTHAJIOB BPEMEHU W 4acTOThl, IPELIU3UOHHBIE U3MEPEHUS B
acTpodusmke, mio0anbHAas CUCTEMa CIIyTHUKOBOM HaBUTallMH, [BYXypOBHEBas cucTeMa, Meron Pamcw,
MHUKPOBOJIHOBbIE CTaHAApThl 4acCTOThbI, METOJ JIa3€pHOI0 OXJIAXKAECHUS M 3axBaTa HEHTpalbHBIX aTOMOB,
MPENU3NOHHBIE N3MEPEHUS B YIBTPAXOJIOAHBIX aTOMax, 3aXBaT M OXJIAKIEHHE MOHOB, ypaBHEHMsI Marbe,
[IPELIM3UOHHbBIE U3MEPEHUS B HOHHBIX JIOBYLIKAX, PELU3MOHHBIE U3MEPEHUs C UCIOJIb30BAaHUEM METOOB
KBaHTOBOH JIOTMKH, H3MEPEHHE ONTHYECKHUX YacTOT, MPUOJIMKEHNE K TPaHHLIEe TOYHOCTH, (yHIaMEHTaIbHbIE
OrpaHUYEHUS Ha TOYHOCTb U3MEPEHUH, 3aXBaT U OXJIAKIEHUE MOHOB, IIPELIU3UOHHbIE U3MEPEHUS B MOHHBIX
JoBymkax.. B pesynsrare oBnajeHUs TUCUMIUIMHON OOydYaromuiicss mOiay4uT Oa30BbIE 3HAHUS B OOJIACTH
omnucaHus (IyKTyallMOHHBIX MPOLIECCOB U METOIOB MPEIM3HOHHBIX H3MEPEHHI.

1. lean u 3apa4n

Henp AucoMnInHBI
— NPEeACTaBUTh Ha DIyOOKOM YpOBHE OCHOBHBIE TEOPETHUYECKHME M OKCIEPUMEHTAJIbHBIC METOIbI
NPEIU3HOHHBIX M3MEPEHUH W MeToAbl omnHucaHus (IyKTyaluil, OrpaHMYMBAIONIMX TOYHOCTH
U3MEpEHUL.

3agaum AUCHUILUTHHBI
- ¢dopMmupoBaHue 0a30BBIX 3HAHWI B 00NACTH OnucaHUs (IYKTYal[MOHHBIX MPOIIECCOB M METOIOB
NPENU3UOHHBIX U3MEPEHHH B aCTPOPHU3NIECKUX H JIA00PATOPHBIX HCCIICIOBAHUIX;
- 3aKpemyieHHe Yy CTyACHTOB 0a30BBIX 3HAHWA B 00JacTH KBAHTOBOM ONTHKW (OMHUCAHHE
B3aUMOJICHCTBUS IEKTPOMArHUTHOTO U3JTyUCHHS C aTOMaMH );
- 00y4eHHe CTYACHTOB OCHOBHBIM NPUHIUIIAM M METOJaM NPEIU3UOHHBIX U3MEPEHHUI B COBPEMEHHOI
¢du3MKe, ONMMCaHUEe METOIOB NPEIM3HOHHBIX M3MEPEHHH B acTpO(pHU3MKEe U KOCMUYECKOM CETMEHTE,
tecTbl OOIIEHl TEOPUH OTHOCHUTEIBHOCTH, IPEICTABICHUE COBPEMEHHBIX METOJOB CHHTE3a TOYHBIX
CHTHAJIOB BPEMEHH M YacTOTHI, ONpe/eIeHue psiia (QyHIaMEHTaIbHBIX KOHCTAHT, U3yYCHUE METOIOB
3axBara M JIa3€PHOTO OXJIAXKICHHS MOHOB M HEHTPAJbHBIX aToMOB, (pyHJaMEHTaJbHOE OrpaHHYCHHE
TOYHOCTH HM3-32 KBAHTOBOI ITPUPOJIBL;
- (opmMHupoOBaHKE IMOIXOMOB K BBHIOJHEHHIO HCCIICAOBAHUI CTyIEHTaMU B OOJIACTH MPEHH3HOHHBIX
U3MEPEHHH B PaMKax BBIITYCKHBIX pabOT Ha CTENEHb MarucTpa.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS] KOMIIETEHIINH

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYaIIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBisieT MOMCK BapuUaHTOB 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 PazpabarsiBaeT CTpaTeruio JIOCTH)KEHUSA
MOCTABJICHHOM 1€ Kak IOCJICAOBATeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKA0ro0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPYXEHHE  IUIAHUPYEMOM
JEATEIIbHOCTH W Ha B3aUMOOTHOIICHHS] YYaCTHUKOB 3TOMN
JesITeTbHOCTH

OIIK-1.1 3maer ®u cmoco0eH  WCHOJB30BaTh B
npoeCcCHOHANBHON  JEesTeNbHOCTH  (yHIaMEHTalbHBIC
Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1 Bnaneer cucremoit pyanamentanbibix |OIIK-1.2 CrocoGeH 0000mmare U KPUTHYECKH OIICHHUBATh
HAyYHBIX 3HAHHI B O0JIACTH OMBIT W Pe3yAbTaThl HAYYHBIX HCCIEAOBAaHWA B OOJIACTH
(hM3UKO-MaTeMaTHIEeCKUX HAayK npoecCuoHaTbHON e TEIHHOCTH




OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00NacTH
MaTeMaTuKd M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
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 Umeet npeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIIC/IOBAaHWI B paMKax TEMaTW4YecKoil obmactu cBoei
npo¢ecCHOHANIBHON eI TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBAaHUH B o0jactu cBoeil mpodeCcCHOHANBHOM
JESTEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIOIb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOH
nuTeparype, o0nagaer HaBbIKAMHU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH 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 CrocobeH HaxomuTh, aHAIM3UPOBaTh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
paMKax TeMaTHUeCKOW 00NacTH cBoell mpodeccrnoHambHON
EITELHOCTH

IIK-1.2 CnocobeH BbyIBHTaTb THIIOTE3bl, CTPOUTH
MareMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAYeCTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue | (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEN0BAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

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

[IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAUTH HAYYHBIC
HCCJICAOBAHUS CAaMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTUBA

[IK-2.2 CnocobeH mpoBOAWTH ampoOaIio pe3ylIETaTOB
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 3aa4u U3 obmacTu OpCUNU3UOHHBIX H3MCpeHHI>i B J'Ia60paT0pHLIX n aCTpO(l)I/ISI/ILIeCKI/IX

HU3MEPEHUsX;

- BBIIIOJIHATDH npeo6pa303aHHe BpPCMCHHU U YaCTOTHI IpHU TCpCAadu CUTHAJIOB.

BJIAJIETh:

- METOAAMH OIIMCAaHUs (I)J'IYKTyaI_II/II\/’I BO BPECMCHHOM U CIICKTPAJIbHOM IPCACTABICHUU U UX B3aUMHOM

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 CrarucTuueckue  METOAbl  ONUCAHMA 1 5 )
CUTHAJIOB C (piyKTyupytomiei $hazoi.
OOmass Teopust OTHOCHUTEIBHOCTH B

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

3 [Ipeunsnonnsie U3MEPEHUs B 1 1 )
acTpoQu3uKe.

4 [mobanpHas  cucTeMa  CIYTHHKOBOU | 1 3
HaBUTaLIUH.

5 JIByxypoBHeBas cuctema. Meton Pamcu. 1 1 3
MUuKpOBOJIHOBBIE CTaHAAPTHI YAaCTOTHI.
Merton na3epHOro OXJIaXIEeHUs U 3axBara

6 HEUTpaJIbHBIX aroMmoB. llpennsnoHHBIE 1 1 3
U3MEPEHUs B YIBTPaXOJOAHBIX aTOMax.
3axBar U OXJIaXKJIEHHE NOHOB. YpaBHEHHUS

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

8 WCIIOJIb30BAaHUEM METOAOB  KBAaHTOBOM 2 1 3
JIOTUKHU.

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

10 |PyHnameHTadbHBIE OTPAaHUYECHHUS  HaA 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 (1)J'IyKTyaLII/II/I. AnnaHoBcKas JACBHALIUA. Tumsr HIYMOBBIX IMPOLCCCOB B CTAHAApPTaAX
yacTtoThl. CBS3b  aJIaHOBCKOM JACBUallUKl H CHeKTpaHBHOﬁ IUDIOTHOCTH MOIIHOCTHU IIyMa.

Brruncnenne amiaHoBCKOi ACBUALIMHA OJId pa3JIMYHBIX ITYMOBBIX TPOILICCCOB.

CrnexTp MOIIHOCTH KBa3MMOHOXPOMATHYECKOTO CUTHasa ¢ Quykryupyromei ¢asoit. [TocrpoeHue
KoppesuoHHON QyHKImH. CriekrpanbHas GopMa JIMHUH.
DIyOOKHX HU3KOYACTOTHBIX (yKTyarmid (asbl, cooTBeTCTBYyIOIUE (hopmbl imHuU. [IpeodpazoBanue

CIIEKTpa B HEJIMHEHWHBIX IpoLIEcCax.

Ciy4ail MEJIKUX BBICOKOYACTOTHBIX M

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




[lTonatne 0 MeTpuke mnpocTpaHcTBa-BpeMeHU. Merpuka Munkosckoro. IIpocTtpaHcTBO-BpeMs B
Topun rpaButaumu OWHIITeHA. OcHOBBI reomerpun OTO. IlpeoOpasoBaHue BpeMeHH BO
Bpallalonieiicss CUCTeMe KOOPAWHAT, TPaBUTAIMOHHBINA caBHT, d(d ekt Canbsika. MeToabl nepenadn
CUTHAJIOB BpeMEHH W 4acToTbl. CiuueHHe 4acoB. MeToabl OIHOCTOPOHHEH M JABYCTOPOHHEH
nepenadu.

3. IIpeun3noHHbIC U3MEPEHHS B aCTPOPH3HKE.

[Tynbcapel Kak acTpou3MYecKHe HCTOYHUKU IEPUOAMYECKHX HMMITYyIbCOB. (DHU3HMKA IIyIbCapoB.
Onykryanun yactotsl. [lynbcapsl B 1BOMHBIX cucremax. Jpeiid nepuacTpusi B IBOMHBIX cHCTEMax.
W3nydeHne TrpaBUTAMOHHBIX BOJIH. MeETOABI perucTpanuy CIEKTpoB KBa3apoB. KammnOposka
acrpodusnueckux crekrpomerpos. Ilouck sk3omnaner. Ilouck apeiida u rpagueHTa MOCTOSHHON
TOHKOH CTPYKTYDBI.

4. I'mobGanbHas cucTeMa CITyTHUKOBOW HAaBHTAIIHH.

OpOuTHl CIYTHUKOB, CIBUTH YaCTOTHI, TOYHOCTh M3MepeHnd. KonmpoBka m AEKOOUPOBKA JAAHHBIX.
Metonet CDMA, TDMA, FDMA.  Koppekius ommbok.  [kaner Bpemenu TAI, UTC.
CuHXpOHHU3ALMS BPEMEHH MEXIY YIAICHHBIMU O0bEKTaMH. YUeT IUCIEPCHH aTMOCheph.

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

HByxypoBHeBasi cuctema. Onrudeckue ypaBHeHuss bioxa. Bekrop mncesmocmmua. Ocumiuisinuu
Pabu. Bo30yxkaeHHe MOCIagoBaTebHOCTEI0O KOTEPEHTHBIX B3auMojelcTBuil. Meron Poamcu.
MUKpOBOTHOBBIE CTAaHAAPTHI YacTOTel. Bopopomnslii Maszep. VYcnoBua reHepanmu. lIlymoBble
XapaKTEpUCTUKU BOIOPOAHOro Masepa. IlyukoBble 1ie31eBble Yachl U UX XapaKTEPUCTUKU. ATOMHas
unTeppepomerpus. dudpakuuns arToMOB Ha JTa3epHBIX BOJIHAX, HHTEphepomerp bopre.

6. MeTO)I JIA3CPHOI0 OXJIAXKIACHHUA U 3aXBaTa HefITpaJIBHBIX aTOMOB. HpeLII/BI/IOHHBIC HU3MCPCHUSA B
YIbBTPAxXOJIOAHBIX aTOMax.

JlazepHoe oxnaxaenue aromoB. Onrtudeckas maroka. JloruiepoBckmii mpeen. CyOoruiepoBckoe
oxynaxaenue, cusndoBckmii Metox. llpenmenm ormaunm. JloBymikM 1 HEWTpaNBHBIX aTOMOB.
MarnuTHast TUTNONbHAS, ONITUYECKAast TUTIONIbHASI, MATHUTO-ONTHYECKas JTOBYIITKA. ATOMHBIN ()OHTaH.
ATOMBI B ONTHYECKUX PEIIETKAX.

7. 3axBaT M OXJaXICHHE HOHOB. YpaBHeHusi Marbe. [lpennsnoHHble H3MepeHHs] B HOHHBIX
JIOBYILIKaX.

Mertonsl 3axBarta 3apspkeHHBIX 4acTull. JloBymika [layms. YpaBHeHHS CTaOWJIBHOCTH, MMapameTphl
Marse. [IceBnonorenman. YacToTbl MUKPO- 1 MaKpOJBHKEHUS.
JloBymika IleHHmHra. MarHeTpoHHas, LMKJIOTPOHHAs M akcUajbHble 4acTOThl. IlpenusmonHOE
n3MepeHue macc B JIoByliKe [leHHuHra. Meronpl OXJIaKA€HUs HOHOB B JIOBYyLIKax. JlazepHoe
oxnaxnaenue. [lomiepoBckuii npenen. OxnaxaeHne Ha OOKOBBIX KojieOaTelbHBIX YacToTax. Pexxum
JIam6a-/Tuke. CrieKTpOCKOMHS CHITbHO3AMPEIIEHHBIX ITEPEX0/I0B.

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

MeTo KBaHTOBBIX CKa4KOB. DJIEMEHTHI KBAHTOBOM JIOTUKK B MOHHBIX JoBymikax. Omeparus CNOT.
[epenaya nHpopMauy MEXy YaCOBBIM U CUUTHIBAIOIINM HOHAMH. CHMIIATHYECKOE OXJIAXK CHHE.
[IpeunsnonHast CIEKTPOCKOIHUA C UCTIOIb30BAHUEM METOAA KBAHTOBOM JIOTUKH.

9. M3aMepeHne ONTUYECKUX YaCTOT.

CnexrpalibHble  CBOWCTBa  (peMTOCEKyHIHOTO Jiazepa. a3oBas W TIpymmoBas CKOPOCTH
pacnpocTpaHeHHsT MMITYJIbCa B PE30HATOpe, BO3HMKHOBEHHE O(CeTHOI wacToThl. Pacrmpenue
CIIEKTpa B  HEJIMHEHHOM  BOJIOKHE, (POTOHHO-KPHCTAUIMYECKUE BOJOKHA.  HenmuHenHbIi
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.

[Tpubmmxenue xk kBaHTOBOMY Iipezeny. CooTHoIIEHHE HeolnpeaeaeHHocTH. KBaHToBbIe (hiyKTyanuu
IEKTPOMATHUTHOTO oI PIIyKTyalluy HACEIEHHOCTH B KBAHTOBBIX MOITIOTUTENAX. Mcnonp30Banue
CKaThlX M IEPENyTaHHBIX COCTOSHUM Uil nojaBieHus WyMoB. DIyKTyalluu B TBEPAbIX Tejax,
TeroBele  IryMbl. KBaHTOBBIA  mpenen  craOwibHOCTH — uHTepdepomerpa. IIpenenbHas
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, M3y4alouMi TUCLUIUINHY, JODKEH C OJHOM CTOpPOHBI, OBIAaJeTh OOIIMM MOHSITHHHBIM
anmnapaToM, a ¢ Jpyroil CTOPOHBIL, JOHKEH HAyUUThCS IPUMEHATh TEOPETUUECKUE 3HAHUS Ha NPAKTHKE.
B pesynbrate M3ydeHus TUCHUIUIMHBI CTYAEHT IOJDKEH 3HAaTh OCHOBHBIC ONPEIECICHMS AMCLIMIINHBL,
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 y4ueOHOro Marepuaia, MOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYEHHBIX JUIS
CaMOCTOATEJILHOIO U3yUCHMUS;

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

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



[Mokazarenem BiaJieHHs] MaTepUaIOM CIIY)KAT YMEHHE pemarb 3afadd. J{ins popMUpoBaHUS YMEHHS
MPUMEHSATH 3HAHUS Ha MPAKTHUKE CTYICHTY HEOOXOIMMO peliaTh Kak MOKHO OOJIbIIe 3a/1ad.

BaxxHo 10OWTHCS MMOHMMaHMs U3y4yaeMOro mMarepuala, a He MEXaHHYeCKOro ero 3armomuHaHus. [lpu
3aTPYINHEHUN W3yYCHUsS OTICIBHBIX TEM, BOIPOCOB, CIEIyeT OOpamiarhCs 3a KOHCYIbTAIMSAMH K
JIEKTOPY WJIU TPETOIaBaTellio, BeAyIeMy MPAaKTUIECKUE 3aHIATHS.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHs 337ad 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

KBaJIH(UKALUS: 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 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

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

OIIK-1.1 3Haer w© Croco0eH HCIIOJIL30BAaTh B
nmpo)eCCUOHANFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIECJOBaHUI B 0OJacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKl M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
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 Umeet npeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBAaHUH B o0jactu cBoeil mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOM  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH 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

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHUN B
paMKax TeMaTHUeCKOW 00NacTH cBoell mpodeccrnoHambHON
EITENLHOCTH

IIK-1.2 CnocobeH  BbIBHTaTb THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KA4eCTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue | (WiIn)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEN0BAHUN K KOHKPETHOU
HAay4YHOM 3aJad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

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

[IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIC
HCCJICAOBAHUS CAaMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTUBA

[IK-2.2 CnocobeH mpoBOAWTH ampoOaIio pe3ylIETaTOB
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;
- pemarh 3amayu W3 OOJACTH NPEIM3HOHHBIX W3MEpPEHHWH B Ja0OPaTOPHBIX M acTPO(U3NIECKUX
U3MEPEHHUSIX;
- BBITIOJIHATH TPE0Opa30BaHue BPEMEHU M YaCTOTHI IIPH TIEPEAadn CUTHAJIOB.
BJIA/IETh:
- METOJaMHU OMUCaHUsS (PIyKTyanuii BO BpEMEHHOM M CIIEKTPaJbHOM MPEICTABICHUU U X 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 JCBUAIIMM U CHEKTPAIHLHOH IJIOTHOCTH MOIIHOCTH IIymMa. BeramcieHue
AJJIAaHOBCKOW J€BUAIUH JIJIS1 Pa3JINYHBIX IIIYMOBBIX IPOIIECCOB.

3) Chekrp MOIIHOCTH KBa3MMOHOXPOMAaTHYCKOTO cUTHana ¢ (aykryupytromiei ¢azoit. [loctpoenue
KoppesInMoHHON QyHKIuH. CriekTpaibHas popMa JIMHUH.

4) Cny4aii MeEJKMX BBICOKOYACTOTHBIX M DIYOOKHMX HHU3KOYACTOTHBIX (QuyKryauuid ¢asbl,
cooTBeTcTByomue Gopmbl tuHUK. [IpeoOpa3oBanne crieKTpa B HETMHEHHBIX IIPOLIeccax.

5) Ilonstue o MeTpuke MpocTpaHCTBa-BpeMeHH. MeTtpuka MuHkoBckoro. lIpocTpaHcTBO-BpeMsi B
Topun TpaBurtanuu OiHmTedHa. OcHOBB Teomerpun OTO. IlpeoOpasoBaHue BpeMeHH BO
BpalLAIOLIeHCsl CUCTEME KOOPAWHAT, TpaBUTAIMOHHBIN caBUT, 3¢ ekt Canbsika.

6) Meroapl nepenayn CUTHAJIOB BpeMEHH U 4acToThl. CiamueHne 4yacoB. MeTonbl OHOCTOPOHHEH U
JIByCTOPOHHEH NIEpenavu.

7) Ilynbcapbl kak acTpopu3WUecKre MCTOYHHKH TEPHUOAMYECKUX HMITYJIbCOB. DHU3MKa MYIIbCapOB.
Onykryanuu 4yactoThl. [lynbcapsl B IBOMHBIX CUCTEMAaX.

8) peitd mnepmactpus B ABOHHBIX cHcTeMax. l3mydeHune TpaBUTAIMOHHBIX BOJH. MeTob
pETUCTpaLH CIIEKTPOB KBa3apoB. KannOpoBka actrpodusnueckux crekrpomMeTpos. [lonck sx3omiaHer.
[Mowmck npeticha v rpagrieHTa TOCTOSHHONW TOHKON CTPYKTYPBI.

9) OpOWTHI CIIyTHUKOB, CABUTH YaCTOThI, TOUHOCTh U3MepeHU. KomupoBka M JIEeKOAUPOBKA TaHHBIX.
Meronst CDMA, TDMA, FDMA.

10) Koppexnust ommbok. Ilkaner Bpemenn TAIL, UTC. CuaxpoHu3anusi BpeMEHH MEKIY yAaJeHHBIMH
00beKTaMu. YUeT AUCIepCUr arMOCQEpHI.

11) JIByxypoBHeBas cuctema. Ontudeckue ypaBHeHusi brnoxa. Bekrop mceBoacmuua. Ocuumisnuu
Pa6u. Bo30yxaenne nocnanoBaTenbHOCTHIO KOTEPEHTHBIX B3aUMOACHCTBHM.

12) Meton Pamcu.

13) MuKpoBOJIHOBbIE CTaHIAPTHI 4acTOThl. Bomoponmueid maszep. YcnoBusi reHepauuu. 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 pa5d HEWTpaJbHBIX aTOMOB. MarHuTHas [AWIONbHAs, ONTHYECKas JAWIOJIbHAS,
MarHuTO-ONTUYECKAs JOBYIIKA.

18) AromHbIil poHTaH. ATOMBI B OITUYECKUX PELIETKAX.



19) Merozpbl 3axBara 3apspkeHHbIX yactull. JloBymika [layns. YpaBHeHUs cTaOMIBLHOCTH, HapaMeTPhI
Marse.

20) IlceBnonorennuan. YacToTel MUKPO- H MAaKPOABHKCHHUS.

21) JloBymka IlenHuHra. MarHeTpoHHasi, LMKJIOTPOHHAs M aKCHallbHbIe 4acTOThl. llpenmsmonHoe
U3MEpeHue Mace B JIoBy1lKe IleHHuHra.

22) Meroapl OXxJaxIeHHsT MOHOB B JioBymikax. JlazepHoe oxnaxaenue. JlomnepoBckuil mpened.
Oxnaxjenne Ha OOKOBBIX KoieOarenbHbIX yacToTax. Pexum Jlamba-Iluke. CrekTpockomnws
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) CrnekrpanbHbie CcBOWCTBa (hemMTOocekyHAHOro Jsazepa. ®azoBas u TpymnmoBas CKOPOCTH
pacnpocTpaHeHHs] UMITYJIbCa B PE30HATOPE, BOSHUKHOBEHUE ohceTHON yacToThl. Pacimmpenne cnexrpa
B HEJIMHEHHOM BOJIOKHE, (DOTOHHO-KpHUCTAIITNYECKHE BOJIOKHA. HenmuHeHbIi naTepdepomMeTp.

26) Meton peructpanuu u crabwimzanud odceTHOW 4YacToThl. M3mepeHue aOCONIOTHOW YacTOTHI
JIa3€PHOTO U3TYUYEHHS C TIOMOUIbIO PEMTOCEKYHIHOIO CHHTE3aTOpa 4acTOoT.

27) Ilpubnwxenue K KBaHTOBoMYy mpeaeny. CooTHOLIEHHE HeompeneieHHOCTH. 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. KoppenupoBanubsle ¢uiykTyanuu. AJUIAHOBCKas JeBUAlMs. TWUIBI IIYMOBBIX MPOLECCOB B
CTaHJapTax 4acTOTHI.

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

buner 2.

1. CBs3p ajuIaHOBCKOM J€BHALMM M CIEKTPAJIbHOM IUIOTHOCTH MOILHOCTH IiymMa. BeruuciieHue
aJJIAHOBCKOM J€BUALIUH JIJIS Pa3JINYHBIX IIYMOBBIX IPOILIECCOB.

2. CyOmomiepoBckoe oxitaxaeaue, cuznudobckuii meron. Ilpenen ornaun.

Kpurepun oneHuBaHus
Onenka ommmuno 10 OamioB - BBICTABIISIETCSL  CTYAEHTY, IIOKAa3aBUIEMY BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOrpaMMbl JAWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELIECHU.
Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPaKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 00OCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka ommyHO 8§ 0Gamios - BBICTaBJIETCS CTYAEHTY, II0Ka3aBLIEMY BCECTOPOHHMUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.
Ouenka xopo1o 7 6ajioB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepuall, 'paMOTHO U IO
CYLIECTBY M3JIaracT €ro, yMeeT NPHUMEHATH IOJyYCHHBIC 3HAHHA Ha IPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka xopomio 6 0aIoB - BEICTABISETCS CTYACHTY, €CIH OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYLIECTBY U3J1araer ero, yMeer NPUMEHATh [10JyUYCHHbIC 3HAHUS Ha [IPAKTUKE, HO JIOILyCKAeT B OTBETE
WJIM B PEUIEHUH 331349 HEKOTOPBIE HETOYHOCTH.
Ouenka Xopo1o 5 6aioB - BEICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, IpaMOTHO
U IO CYLIECTBY M3JIAraeT €ro, yMeeT NPUMEHTh NOJIyYEHHbIE 3HaHHUS Ha NMPAKTHKE, HO JOIYCKAeT B
OTBETE WJIH B PEIICHUH 331a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.



OueHka yIOBIETBOPHUTENbHO 4 Oajula - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHWIbHBIE (POPMYIUPOBKH 0a30BBIX IMOHSITHH,
HapYyILEHUS JIOTHYECKON MOCIIEI0BATEeIbHOCTH B U3JI0KEHHU [IPOrPAaMMHOIO Marepuasa, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul MAJbHEWIIEro OOydeHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIE 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka yIOBIETBOPUTEIBHO 3 Oajiia - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX MOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBAaTEIbHOCTH B HW3JIOKEHHH IIPOrPaMMHOIO Marepuaia, ciaabo
BJIaJICET OCHOBHBIMU paszieliaMu y4eOHOH IpOorpaMMbl, HEOOXOJUMBIMU IS abHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEyIOBIETBOPUTEIBHO 2 0ajia - BHICTABISICTCS CTY/ICHTY, KOTOPBI HE 3HAeT OOJIbIICH YacTH
OCHOBHOTO cOAepXaHUsI y4eOHOH MporpaMMBbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmHMOKH B
(bOpMyIHPOBKaX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0aym - BBICTABISCTCS CTYIEHTY, KOTOPBIH HE 3HAeT OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiie omuoK B GOpMYTUPOBKaX
0a30BBIX TOHITUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesioIe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

DK3aMeH IpoBOAUTCA Mo Omieram. B kaxaom Ounere mpencTaBiIeHO JBa TEOPETHUECKUX BOIIPOCA.
[lpn mpoBexeHUH YCHOTO dK3aMmeHa oOOydaromemycs nperoctasisercs 30 MHHYT Ha IOATOTOBKY.
Omnpoc obyuaromerocs He JOJKEH MPEBBIIIATh OAHOTO aCTPOHOMHYECKOTO Yaca.



