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1. IlepeyeHb KOMIeETeHUMid, ¢ YKa3aHHMeM J3TanoB UX (OPMHMPOBAHUA B Ipolecce
0CBOEHHUS 00pa30BaTeIbHONH MPOrPaMMBbI.

[Ipy ocBoeHMM JUCHMIUIUHBI (MOIYyJsl) KOMIIETEHLIMH, 3aKpEeIUIeHHbIE 3a HeH,
peanu3yroTcsa 1Mo TemaMm (paszjeniaM) AUCHUIUIMHBL (MOAYJs), B OIPEACICHHOW CTENeHU

(TIOTHOCTBIO WJIH B OTOBOPEHHOM YaCTH) U Ha OMPEICIICHHOM 3Tare
Tabmumal.

IlepeyeHb KOMIeETEHIUI ¢ yKa3aHMeM 3TanoB HX (OpMHUPOBAHMS B Ipouecce
0CBOeHHs1 00pa30BaTeJIbHOI MPOrpaMMbl

2. Onucanue nmokasarejieid u KPUTEPUECB OLCHUBaAHUA KOMIIETEHIIMH Ha PA3IHYHBIX
JTamax ux (l)OpMHpOBaHHﬂ, OIIMCAaHHuC IIKAJ OHCHUBAHUA

Tabnuna 2.
ComnocrapiieHue HIKaJ OLeHMBAHUSA
4-6ambHas | OTIM4YHO Xopomo VY nosnerBopurensHo | HeynosierBoputensHO
IKasa (moBbIIEHHBIN | (0a30BBIN (moporoBbIit (ypoBeHb He
(YpoBeHb YPOBEHB) YpOBEHB) YpOBEHbB) chopMHpOBaH)
OCBOCHMUS)
100- 91-100 81-90 61-80 0-60
6annbHan
LwKana
BuHapHasn 3auyTeHo He 3auteno
LwKana
Tabnuna 3.

OIIEHI/IBaHI/Ie 0TBE€TA HA BOIIPOCHI MO TeEMaM IJId YCTHOI'0O oImpoca

4-6annpHas 1mKaia (YpoBeHb
OCBOEGHHUS)

Iloka3arenu

Kpurepun

OTan4HO (NMOBBILIEHHBIN
YpOBEHB)

- [lonHOTa M3IOKEHUS
TEOPETHYECKOTO MaTepuana;
- [IpaBunbHOCTH W/WIH
apTyMEHTHPOBAHHOCTh
H3JI0KCHUS
(mocnenoBaTeNbHOCTh
JIeHCTBUI);

- CaMOCTOSITEIIFHOCTD
OTBETA;

- Kynberypa peun.

CTyneHTOM JlaH TIOJHBIH, B
JIOTHYECKOHN
MOCIIeI0BaTEIbHOCTH
pa3BEPHYTHIN OTBET HA
MOCTaBIIEHHBIN BOMIPOC, TIe
OH TIPOJIEMOHCTPUPOBAIT
3HAHUS MIPEMETa B TIOTHOM
obbeMe yueOHOM
MIPOTPaMMBI, TOCTATOYHO
TYOOKO OCMBICTHBAET
JTUCIUIUTAHY, TPUBOUT
CcOOCTBEHHBIE PUMEPHI 11O
npobiemMaTuke
IIOCTABJIEHHOT'O BOIIPOCa




Xoporto (0a30BbIi YPOBEHB)

CryneHToMm na”
pa3BEpPHYTHIN OTBET HA
MOCTaBJICHHBIA BOIIPOC,
MIPUBOJIUT TIPUMEPHI, B
OTBETE MPHUCYTCTBYET
cBOOOIHOEC BIAJCHUE
MOHOJIOTHYECKOU peUblo,
JIOTHYHOCTh U
IIOCJIEIOBATEIHHOCTD
otBeTa. OMHAKO
JOTTyCKAeTCsl HETOYHOCTH B
OTBETE.

Y 10BIETBOPUTEIILHO
(TIOpOTOBBIN YPOBEHbD)

CryaeHTOM J1aH OTBET,
CBU/JICTEIbCTBYIOLIUN B
OCHOBHOM O 3HAHUU
MPOLIECCOB U3y4aeMOM
IUCHUILINHEL,
OTJIMYAIOIINICS
HEJ0CTaTOYHOU II1yOUHOH U
MIOJTHOTOM PACKPBITHS TEMBI,
3HAHHEM OCHOBHBIX
BOIIPOCOB TEOPHH,
HEJI0OCTAaTOYHBIM YMEHUEM
J1aBaTh apr'yMEHTUPOBAHHbIE
OTBETHI U IPUBOJUTH
IpUMEPBI, HEAOCTATOYHO
CBOOOIHBIM BIIaJ€HUEM
MOHOJIOTHYECKOU peYbIo,
JIOTUYHOCTBIO U
MIOCIIEIOBATEIIFHOCTHIO
OTBETA.

HeynoBneTBopuTenbHO
(YpoBeHb HE CPOPMUPOBaH)

CryneHToM J1aH OTBET,
KOTOPBIN COAECPKUT Pl
CEpbE3HBIX HETOYHOCTEM,
0OHapy>KUBAIOIIUNA
HE3HaHUE MPOLIECCOB
M3y4aeMOM NpeIMETHON
00J1aCTH, OTINYAIOLIHHACS
HErNyOOKHUM pacKpbITHEM
TEMBI, HE3HAHUEM OCHOBHBIX
BOIIPOCOB TEOPUH,
HEYMEHHEM J1aBaTh
apryMeHTHPOBAHHbIE
OTBETHI, CIIA0bIM BJIa/ICHUEM
MOHOJIOTMYECKOM peYblo,
OTCYTCTBHEM JIOTUYHOCTH U
MOCJIEZI0BATEIbHOCTH.
CryneHt He ciocoOeH
OTBETUTDH Ha BOMPOCHI JaXKe
IIPH TOTIOJTHUTEIbHBIX
HaBOJSIINX BOIIPOCAX
IIpenojaBaTes.




Tao0mnua 4.

OuennBaHue NOATOTOBKHU pedepaTon

4-GamnbHas 1mKana (ypoBeHb
OCBOCHHUS)

Iloka3arenn

Kpurepuu

OTan4HO (TOBBIICHHBIN
YPOBEHB)

Xoporo (0a30Bblil ypOBEHb)

Y 10BIETBOPUTEIBHO
(OpOroBbIN YPOBEHbD)

- [TonHoTa U3NOXKEHUS
TEOPETUYECKOT0 MaTepuara;
- [IpaBunbHOCTH W/MIH
apryMEHTUPOBAHHOCTh
U3II0KEHUS
(mocnenoBaTebHOCTh
JIEHCTBHN ),

- CaMOCTOATENBHOCTh
OTBETa;

- Kynberypa peun.

BbINO/IHEHbI BCe TpeboBaHMA K
HanucaHu1Io U 3aluTe
pedepaTa: 0603HaYeHa
npobnaema n obocHoBaHa eé
aKTya/NIbHOCTb, CAeNaH KpaTKni
aHaNN3 pasNnYHbIX TOYEK
3peHna Ha paccMmaTpmMBaemyto
npobaemy 1 0rMYHO
n3noxeHa cobcTBeHHan
nosuuma, chbopMyMpoBaHbl
BbIBOAbI, TEMa PaCKpbITa
MOJIHOCTbIO, BblAEPKaH 0OBbEM,
cobnoaeHbl TpeboBaHUSA K
BHewWwHeMmy ohOpMIEHNIO,
AaHbl NPaBU/bHbIE OTBETbI Ha
AONOJIHUTENbHbIE BONPOCHI

OCHOBHble TpeboBaHus K
pedepaty 1 ero 3awure
BbIMOJIHEHbI, HO NMPW 3TOM
ponyuweHbl Heg04€Thl. B
YaCTHOCTU, UMeLoTCA
HETOYHOCTU B U3/I0KEHUN
maTtepuana; oTcyTcTeyeT
flornyeckas
nocnefoBaTeibHOCTb B
CYXKAEHUAX; HE BblAeprKaH
06bEM pedepaTa; umetoTca
ynyuieHua B opopMaeHUHN; Ha
OOMNONHUTE/IbHbIE BONPOCHI
npw 3almTe AaHbl HEMNOJIHbIEe
OTBETHI

MMEIOTCA CYLLECTBEHHbIE
OTCTYN/AeHUn oT TpeboBaHui K
pedepurpoBaHuto. B yacTHoCTH:
Tema OCBelleHa NLb
YaCTUYHO; SONYLEHbI
daKTUYecKme ownbKn B
cogepkaHun pedeparta uam
npuv oTBeTe Ha
[OMONHUTENbHbIE BONPOCHI; BO
BPEMSA 3aLUTLI OTCYTCTBYET
BbIBOZ,




HeynoBnerBoputensHo Tema pedepata He PacKpbITa,

(ypoBeHb HEe chopMUPOBaH) obHapyxuBaetca
CYLLLECTBEHHOE HEMNOHUMaHWe
npob6nembl

Ta0mwuua 5.

OueHnBa}me OTBETAa HA 3a4Y€TE

Onenka | XapakTepuCTHKa TpeOOBaHUH K pe3yiabTaTaM aTTecTaluu B popme 3adyera

«3auTeHo» Teoperndeckoe conepxaHue Kypca OCBOCHO MOJHOCTBIO 0€3 POOeIoB WK B
IEJIOM, WJIA OOJIBIIEH YacThI0, HEOOXOJMMBIE MPAKTHUECKUE HABBIKK PaboThI ¢
OCBOCHHBIM MaTepHaIOM C(HOPMHUPOBAHBI UM B OCHOBHOM C()OPMHUPOBAHBI,
BCE WJIM OOJIBIIIMHCTBO IPEyCMOTPEHHBIX paboueil mporpaMMoil yueOHbIX
3aJlaHUH BBINOJHEHBI, OT/I€JIbHBIE U3 BBIIIOJHEHHBIX 331aHUN COJIepKaT
OLIMOKH.

«He 3aureno» | Teopernyeckoe copepkaHue Kypca OCBOCHO YaCTHYHO, HEOOXOUMbIE HABBIKU
paboTsl HEe chopMUPOBAHBI UK CHOPMUPOBAHBI OTAETHHBIEC U3 HUX,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil yueOHo#l mporpaMmoit 3agaHuil He
BBITIOJTHEHO JTHO0 BBIMOJIHEHO ¢ TPYyObIMH OIIMOKaMH, KaYECTBO UX
BBITIOJTHEHUS OLEHEHO YUCIIOM 0aioB, OJM3KUM K MUHUMYMY.

Tabmumna 6.
OueHuBaHne 0TBETa HA IK3aMeHe
Onenka XapakTepucTuka TpeOOBaHUH K pe3ynbTataM aTTecTaluu B popme
9K3aMeHa
«OTANYHO» Teopernueckoe conepikaHue Kypca OCBOEGHO IIOJIHOCTBIO — 0€3

npoOesIoB, CUCTEMHO W TJIYOOKO, HEOOXOIWMBbIE MPaKTUYECKHE HaBBIKU
paboThI C OCBOCHHBIM MaTepHAIOM C(HOPMHPOBAHBI, BCE MTPEITYCMOTPCHHBIE
paboueii yaeOHOM TporpaMMoii yueOHbIe 3a/IaHUsI BBITIOJTHEHBI O€3yIpPevHO,
KaueCTBO WX BBIIIOJIHEHUS OICHEHO YHUCIOM OaljioB, OJH3KUM K
MaKCUMYyMY.




«Xoporo»

Teopernueckoe comepxaHue Kypca OCBOGHO B IeJIOM 0e3 mpoOesoB,
HEOOXO/JMMbIC TIPAKTUYECKUE HABBIKA PAa0OThI C OCBOCHHBIM MaTepHaOM B
OCHOBHOM  C()OPMHPOBAHBI, NpeIyCMOTpEeHHbIE paboueil  ydueOHOU
nporpaMMoil yueOHbIC 3a/laHHsl BHITIOJHEHBI C OTICIbHBIMH HETOUYHOCTSIMH,
Ka4eCTBO BBIIIOJIHEHUS OOJIBIIMHCTBA 33/IaHMH  OLICHEHO YHCIOM OalIoB,
OJIM3KHM K MaKCUMyMY.

«yIIOBJ'IeTBopI/IT
CJIBHO»

Teoperndeckoe cojiepkaHue Kypca OCBOCHO OOJIBIICH YacThlO, HO
npoOensl  HE  HOCAT  CYIIECTBEHHOTO — XapakTepa, HeOoOXOIMMBbIe
MPAKTUYECKHE HABBIKM PAa0OTHI C OCBOCHHBIM MAaTEpHaioM B OCHOBHOM
chopMHUpOBaHbI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX paboueld y4yeOHOH
MPOrpaMMOi y4eOHBIX 3a/IaHUN BBITIOJHEHBI, OTJEIbHBIC U3 BBITIOJIHECHHBIX
3aJlaHui COJIEPIKAT OITMOKH.

«Heynosnersop
HUTCIBHO»

Teopernueckoe  coaepkaHue  Kypca  OCBOEHO  YacTUYHO,
HEOOXO/JMMBIE HABBIKM pabOTBl HE C(HOPMHUPOBAHBI WIH CHOPMHPOBAHBI
OTJICIbHBIE W3 HHX, OOJIBIIMHCTBO TMPEIYCMOTPEHHBIX pabodeid y4eOHOM
[pOorpaMMoil y4eOHbIX 3aJaHU HE BBIIIOJIHEHO JIMOO BBINOJIHEHO C
rpyOBIMH OIIMOKaMH, Ka4eCTBO WX BBIOJHEHHS OIICHEHO YHCIOM 0ajlioB,
OJIM3KUM K MUHUMYMY.

Marepunansbl 1J151 IPOBEICHUS] TEKYIIEro U MPOMEKYTOYHOI0 KOHTPOJISA 3HAHUM CTY/ICHTOB

agbrw NP

BapuaHTbl KOHTPOJILHBIX PadoT.

KonTposbnas padora Ne 1.

Hatitu HOJI (6188,4709).

Pa3noxuTh B HEMPEPHIBHYIO 1pO0b @@ =

125
92"’

Haiitn kaHOHHYECKOE pa3ioxkeHue uncna 125!
Berancnuts 7(a) 1 S(a), a =2800.
Haiitu ¢ (5040), n(147) u n(143).

KonTpouabnas padora Ne 2.

1. Pemmuth cpaBHenue 256x = 179 (mod 337).
2. Pemmts cucremy cpaBHEHHI
x = 3(mod 8), x = 11 (mod 20), x =1 (mod 15).

3. Pemmwurts cpaBHenue 9x2 +29x +62 = 0 (mod 64).

Kourpoabnas padora Ne 3.

YKkazaTh YUCIIO0 PEIICHUI CPaBHEHMUS:
a) x? = 5(mod 73),




6) x? = 3(mod 75),
B) x? = 226(mod 563),
r) x> = 429(mod 563).

KonTpoubnas padora Ne 4.

1) loka3atb, 4to (4 n + 15n-1) ~ 9 ipu V n €N;

2) Haiitu HO/| uncen 529, 1541 u 1817.

3) Haittu HOK uucen 684 u 3131.

4) TIpoCcThIM WJIM COCTaBHBIM SIBJIsIETCS Yucio 18977

5) C kakuM mokasareneM CTEeIeH! BXOIUT 3 B KaHOHMUYECKOE pasnokeHue uncia 40! ?
KonTposbnas padora Ne 5.

1) Pemmuts cpaBaenue 14x=7 (mod 101).

2) HaiiTu octaTok, rostydaeMslil npu aenenuu 53 117 na 11.

3) Haiitu nBy3HauHOE 4KCI0, CpaBHUMOE C 2 110 MoayssaM 3 u 7 1 ¢ (-2) mo moayinto 11.

4) Pemuts B nenbix uncnax: 53x+ 17y=25

5) Jokazatb, uto (2 5n -1) ~31 npu V n eN.

Bonpocel k 3x3ameny:

=

HanpasneHnHble 0Tpe3ku U BEKTOpBI. C10’KEHUE U BBIYMTAHUE BEKTOPOB.

2. YMHOXEHHE BEKTOpa Ha YHCIO W €ro CBOWCTBAa. TeopemMa O KOJUIMHEAPHBIX
BEKTOpAX.

3. JluHelHOo 3aBUCHMBbIE CHCTEMBI BEKTOPOB M MX CBOICTBA. PaznoxeHne BekTopa

IUIOCKOCTH 110 BeKTOpaM 6a3uca. Teopema 0 KOMIUTaHAPHBIX BEKTOpaXx.

4. Pa3nokeHue BEKTOpa MPOCTPAHCTBA 10 BEKTOpaM Oa3uca.
5. JluneliHble onepanuy HaJl BEKTOPaMHU B KOOPJMHATAX.
6. ®opmynbl mepexoma OT oxHoro Oaszuca K apyromy. CBOHCTBa MaTpHIIBI

nepexo/a.

7. OpueHTanus MIOCKOCTH U MMPOCTPAHCTBA B €€ CBOMCTRA.

8. OpueHTHpOBaHHBIE YIJIbI HA TNIOCKOCTH U UX CBOWCTBA.

9. CkansipHOE NMPOU3BEJICHUE BEKTOPOB U €T0 CBOWCTBA.

10. BexTopHOE npon3BeIeHUE BEKTOPOB U €r0 CBONCTBA.

11. CmemanHOe MpoU3BEACHNE BEKTOPOB U €r0 CBONCTBA.

12. AddunHbIE U IPAMOYTOJIBHBIE AEKAPTOBBI KOOPIUHATHI TOUYEK Ha MIOCKOCTH U
B npocTpaHcTBe. [IpocTelimme 3aaum B KOOpAUHATAX.

13. YpaBuenue npsimoit B ad(puHHON cUCTeMe KOOpAMHAT Ha IockocTu. Obiiee
YpaBHEHUE NPSIMOIL.

14. B3anMHO€ pacnosokeHne MPSMBIX Ha INIOCKOCTH.

15. 'eomeTpuueckuii CMbICI JIMHEHHOTO HEPABEHCTBA C IBYMS] HEM3BECTHBIMHU.

16. Yron Mexay npsIMBIMU M PaCCTOSTHUE OT TOYKH JI0 MIPSIMOI Ha TNIOCKOCTH.

17. YpaBHeHHE TIJIOCKOCTH B MPOCTpPAHCTBE B adPUHHONW CHUCTEME KOOPIHMHAT.
Ob11ee ypaBHEHHE TUIOCKOCTH B IIPOCTPAHCTBE.



18.

19.

20.

21.

22.

23.
24.
25.
26.

27.

28.
29.
30.
31.
32.
33.
34.

B3anMHOe pacnonokeHue IByX IUIOCKOCTEH B IPOCTPAHCTBE. ['eomeTprudecKkuit
CMBICJI JINHEHHOTO HEPABEHCTBA C TPEMsI HEU3BECTHBIMU.

Yrom Mexay IUIOCKOCTAMH M pacCTOSIHUE OT TOYKUA J0 IUIOCKOCTH B
IIPOCTPAHCTBE.

OO0mue, mnapaMeTpUyeckue U KaHOHMYECKHE ypaBHEHUs IMpsMOH B
IIPOCTPAHCTBE.

B3aumHble pacnosoxkeHuss NpsMOW U IIJIOCKOCTH B IPOCTPAHCTBE, JBYX
IPSIMBIX.

Yroa Mexay NpsMOH U MJIOCKOCTBIO B IPOCTPAHCTBE, MEXAY ABYMSI IPSMBIMH.
@DopMyJibl A1 BBIYUCIEHUS PACCTOSHUN OT TOYKH 1O MPAMON U MEXKIY IBYMs
IPSIMBIMU B IIPOCTPAHCTBE.

DJUIAIIC ¥ €r0 CBOWCTBA.

I'unepOona u ee cBoiicTBa.

[Tapa6ona u ee cBoiicTBa. IlonsipHble ypaBHEHHS KPUBBIX BTOPOTO MOPSIKA.
VYipoueHne ypaBHEHUST KPUBOM BTOPOIrO MOpsAJIKAa € IOMOIIBIO IOBOPOTA
CUCTEMBI KOOPAHHAT.

VYhpouieHue  ypaBHEHHMSI KPUBOM  BTOpPOro  IMOpSAKa € MOMOIIBIO
napajiesIbHOro epeHoca cucTeMsl koopauHat. Kimaccudukanus 3TuX KpUBbIX.
AcuUMNTOTHYECKHE HANPABIEHUsI KPUBOW BTOPOTO MOPSAKA.

IlenTpb! 1 KacaTeabHbIE KPUBBIX BTOPOTO MOPSAKA.

JlnameTpsl U CONpsKEHHbIE TUaMETPbl KPUBOM BTOPOIO MOPSIKA.
[{unuHapuyeckre 1 KOHMYECKHE TOBEPXHOCTU B IIPOCTPAHCTBE.

[ToBepxHOCTH BpallleHus: B IPOCTPAHCTBE.

Onnuncouab! ¥ runepOoIonuIbl M UX CBOMCTBA.

[Tapabonouabpl 1 UX CBOWMCTBA.



