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Conep:xanue

1. IlepeueHp TIIAHUPYEMBIX PE3YJIBTATOB OOYYCHHUS MO JUCIHUILIHHE (MOIYJIIO), COOTHECCHHBIX C IUIAHUPYEMBIMH
pesynbratamu ocBoenust OIIOIT BO

2. Mecto muctmruiuHb! (Moxyiist) B ctpykType OIIOIT BO

3. OObeM AMCUUILIMHBI (MOZYJNS) B 3a4eTHHIX CIUHULIAX C YKa3aHHEM KOJMYeCTBa YacoB, BBIIEJCHHBIX Ha
KOHTAaKTHYIO paboTy oOydJaromuxcs ¢ mperojaBareieM (0 BHAaM Y4eOHBIX 3aHATHI) M HA CAMOCTOSTEIBHYIO padoTy
o0yJarommxcs

4. CopepxaHue TUCHUIUIMHBI (MOJYJsS), CTPYKTYPHUPOBAHHOE MO TemaM (pasfenaM) ¢ yKa3aHHeM OTBEIECHHOTO Ha
HUX KOJIMYECTBA aKaJJCMHUYCCKUX YaCOB U BUJIOB YUCOHBIX 3aHATHI

4.1. CTpyKTypa U TeMaTHYECKUH TUTaH KOHTAKTHOW W CAaMOCTOSITEIILHOW PabOThI 1O TUCIUILIHHE (MOIYIIIO)

4.2. ConeprxaHue QUCIHILTAHBI (MOTYJIs)

5. IepedeHb yueOHO-METOUUYCCKOTO OOCCIICUCHHUS Il CAMOCTOSATEIFHOM PabOThl 00YYAIOUIMXCS 110 AUCIIUTLINHE
(Momyt0)

6. @OHZ OLIEHOYHBIX CPEICTB MO AUCIUILTHHE (MOIYIIIO)

7. IlepedeHs uTepaTyphl, HECOOXOIUMOM ISt OCBOCHHS JUCIUIUIAHBI (MOIYJIs)

8. IlepeueHb pecypcoB MHPOPMAIIMOHHO-TEICKOMMYHHUKAIIMOHHOHN ceTH "MHTepHeT", HeOOXOIMMBIX JJIsI OCBOCHHS
JUCIUIUTMHBI (MOIYIIS)

9. MeTtonudeckue yKa3aHusl ISl 00YUaroNIMXCs IO OCBOCHHIO TUCITUIUTAHBI (MOTYJIS)

10. ITepeuenp MHGOPMAITMOHHBIX TEXHOJIOTHH, HCIOIB3YEMBIX IIPU OCYIIECTBICHHH 00pa30BaTeIbHOrO IpolLecca 1o
JTUCLUILIMHE (MOJIYJIIO), BKIIIOYasl IEPEYeHb MPOrPaMMHOT0 o0ecneyeHus] 1 MHQOPMALMOHHBIX CHPABOYHBIX CHCTEM (IIPU
HEOOXOAUMOCTH)

11. OnucaHre MaTepUaTbHO-TEXHUYCCKON 0a3bl, HEOOXOAMMOM ISl OCYIIECTBICHUS 00pPa30BaTEILHOTO MpoIecca
[0 TUCIUTIUINHE (MOYJITIO)

12. CpexacTBa aganTauu MperofaBaHisl JUCIUTUINHBL (MOIYI) K TOTPEOHOCTAM 00YYarOIINXCsl HHBAJIMIOB U JIAIL C
OTpaHUYCHHBIMH BO3MOXHOCTSMH 3JI0OPOBBS

13. TIpunoxenne Nel. @OHA OLIEHOYHBIX CPEICTB
14. TIpunoxenne No2. [lepedeHs muTepaTyphl, HEOOXOTUMOHN ISl OCBOSHHSI JUCIUATUIAHBI (MOIYIIST)

15. Tlpumoxxenne Ne3. IlepedyeHr MHPOPMAUOHHBIX TEXHOJOTHH, HCIONB3YEMBIX UII OCBOCHHS TUCIIHIUTHHBI
(MozyJIst), BKIIFOUasl IIepeueHb NPOrpaMMHOT0 00ecTiedeH st ¥ HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM



IIporpammy nmucruruHbel paspadortan(a)(um) aoneHT, K.H. (moment) CoszonroBa E.A. (Kadenpa maremaTuku u
TIPUKIATHONW HH)OPMATHKH).

1. IlepeyeHr mNJIAHMPYEMBIX Ppe3yJIbTATOB OOy4YeHUS] MO JMCUHUILIMHE (MOJYJI0), COOTHECEHHBIX ¢
IJIaHUPYeMbIMHU pe3yJjbTaTamu ocBoenuss OIIOII BO

O6y‘1310111HI7[CH, OCBOUBILHH JAUCHUIUIARY (MOZ[yJ'H)), JOJIDKCH O6J'IaﬂaTI) CJICAYIOIMMUMHU KOMIICTCHIIUSAMMU:

Mudp Pacuiugposka
KOMITeTeHI[HH npuodpeTaeMoii KOMIEeTeHIUH
MK-1 CriocobeH TIOHMMaTh OOMIYI0 CTPYKTYpy MaTeMaTHYeCKOrOo 3HAHHMA W  B3aMMOCBSI3H  MEXIY|
MaTeMaTHUECKUMH JUCIUILINHAMY; TIPAMEHSATh MaTeMaTHIECKHEe METOABI MPH PEIICHHH MOCTaBICHHBIX
Bamaq
[K-1.1 3HATH CTPYKTYPY MAaTEMAaTHYCCKOTO 3HAHUS W B3aMMOCBSI3U MEXKIy MATEMAaTHYCCKUMH IUCIUTUTHHAMU;

MAaTEMATUYCCKHUE METOAbI JIA PCIICHUS ITOCTABJICHHBIX 3aaa4

IK-1.2 'YMeTh MOHMMAaTh OOIIYI0 CTPYKTYPY MaTeMaTHYECKOI0 3HAHHS M B3aMMOCBSI3H MEXIy MaTeMaTH4eCKUMU
MUCHUILUIMHAMY; IPUMEHATh MaTEMaTUYECKHUE METO/IbI IIPU PELICHUU IIOCTABICHHBIX 3a4a4

IK-1.3 Branerh cmoCOOHOCTHIO MOHUMATh OOIIYIO0 CTPYKTYPY MaTeMaTH4eCKOTrO 3HAHUS U B3aUMOCBSI3U MEKIY
MaTeMaTU4YEeCKUMU AUCIUIUIMHAMU; IPUMEHATh MaTEMaTUYECKHUE METOJbl MPH PEIIEHUU MOCTaBJIeHHBIX]
Bazau

OOyyarouuicsi, OCBOUBIIUI JUCHUIUINHY (MOJYJIb):

JlomKeH 3HaTh:
CTPYKTYPY MaTeMaTHIeCKOTO 3HAHUS W B3aUMOCBS3H MEKIY MaTeMAaTHICCKUMHU TUCIHIDTMHAME, MaTeMaTHIECKUE
METOIBI TSI PEIICHHS MTOCTABICHHBIX 33724 M3 00JIACTH YHCIOBBIX CHCTEM.

JoixeH ymeTb:
MIOHMMATh OOIIYI0 CTPYKTYpPY MaTeMaTHIECKOTO 3HAHUS M B3aMMOCBSI3H MEX/y MaTeMaTHUECKUMH JUCIUIIIIMHAMU;
MIPUMEHATh MaTeMaTHUECKHE METObI IIPU PEIICHNH MOCTABICHHBIX M3 00IACTH YNCIIOBBIX CHCTEM.

JlomxeH BIaieTh:
CITOCOOHOCTHIO TTIOHUMAThH OOIIYI0 CTPYKTYPY MAaTeMaTHYeCKOTO 3HaHUS M B3aUMOCBSI3U MEXIy MaTeMaTHUECKUMHU
JUCHUTIUIMHAMU, IPUMCHATh MAaTEMATUYCCKUC METOAbI IPHU PEIICHUU TOCTABJICHHBIX U3 O6J'IaCTI/I YHUCJIOBBIX CUCTEM.

2. Mecro aucuumiaunsl (MoayJs) B crpykrype OIIOII BO

Jannas pgucruminHa (Moaynib) Brmouena B pasgen  "B1.0.08.08 Iucrmmimsbl  (Momgyim)"  OCHOBHOM
npodeccronanbHON obpasoBatenbHol nporpammbl 44.03.05 "Tlemarormueckoe oOpaszoBanue (¢ ABYMsSI NPOQHISIMH
noaroroBkr) (Martemarnka u uH(MOpPMATHKA)' U OTHOCUTCS K 4acTH, (OPMUPYEMON ydaCTHHKaMHU 00pa3oBaTelbHBIX
OTHOILEHUH.

OcBaunBaetcs Ha 3 Kypce B 6 cemecTpe.

3. O0beM AUCHMILUIMHBI (MOAYJISI) B 32a4€THBIX eIMHHMIAX ¢ YKA3aHMeM KOJIMYeCTBA 4YacoB, BblJAeJEeHHBIX HA
KOHTAKTHYI0 padoTy o0y4alomuxcsi ¢ mpemnojgasarejeM (M0 BHAAM y4eOHBIX 3aHATHI) 1 HA CaMOCTOATEIbHYIO
padoTty o0yuarommxcst

OO0m1ast TPyAOEMKOCTh TUCIMIDIMHBI COCTaBIAET 2 3a4eTHHIX(bIe) eAnHUI(BI) Ha 72 Jaca(oB).

KontaktHas pabora - 36 daca(oB), B ToM uucie Jiekuuu - 18 waca(oB), mpakrtudeckue 3aHsaTus - 18 uaca(oB),
naboparopHbie paboThl - 0 yaca(oB), KOHTPOIb CAMOCTOSTEILHON PaboTHI - 0 yaca(oB).

CamocrostensHas pabota - 36 yaca(oB).
KonTtpons (3auét / sx3amen) - 0 yaca(oB).

d)opMa MMPOMEIKYTOYHOI'O KOHTPOJIA AUCHUIIJIMHBI: 3a4€T B 6 CEeMECTpE.

4. Copep:xkaHue IMCHMILUIMHBI (MOAYJIsl), CTPYKTYPHPOBaHHOe M0 TemaMm (pa3zejaM) ¢ YKa3aHHEM
OTBEJICHHOI0 HAa HUX KOJIMYeCcTBa aKaJeMHUYeCKHX 4YacoB M BU/I0B Y4eOHbIX 3aHATH

4.1 CTpyKTypa 4 TeMATHYECKHUIl MJIaH KOHTAKTHOW H CAMOCTOSITEJIbHOI PadoThI MO TUCHUNIHHE (MOIYJII0)
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1. |Tema 1. Cuctema HaTypaIbHBIX YHCEIT 6 2 2 0 6
2. [Tema 2. Cucrtema HenbIX YHCell 6 2 2 0 6
3. [Tema 3. Cuctema panmoHaIbHBIX YUCEIN 6 4 2 0 6
4, [Tema 4. CucreMa AelCTBUTEIBHBIX YHCEN 6 2 4 0 6
5. [Tema 5. AnreOpa KOMIUIEKCHBIX YHCEJ 6 4 4 0 6
6. [Tema 6. JIuneitHbie anredpbl 6 4 4 0 6
HTroro: 72 18 18 0 36

4.2 CoaepkaHue TUCHMILUIMHBI (MOIYJI51)

Tema 1. CucreMa HaTypaJbHBIX YHCE

Axkcrnomarndeckue Teopun. @opMynupoBKa, HETPOTHBOPEUHNBOCTD, HE3aBUCHMOCTB, TIOJIHOTA, KATETOPHIHOCTD.

AxcroMaTudeckas TEOpusl HaTypalbHbIX uucen. AkcuoMbl [leaHo u mpocteiime crneacTBusi u3 Hux. CBOHCTBa
CIIOXKEeHUSI U YMHOXeHHs. [lomykonplio HaTypanbHBIX ducesl. OTHomeHHe nopsaka. KareropudyHoCTh akCMOMAaTHYeCKOM
TCOPUHN HATYPaAJIbHBIX YUCCII. Breruutanue n JACJICHUEC HATYypPaJIbHbIX YHUCEII.

[onsarue o hopmansHON TeOpUN HATYpaITbHBIX Yrcell. [Ipo0ieMbl HeNPOTHBOPEYUBOCTH apU()METHKH HATYPATBHBIX
YHCe.

[prHOUOB! pacInpeHus anredpandecKol CUCTEMBI U alIreOpHlI.

Tema 2. Cucrema mejbIxX Yuces

AkcrnoMaTtudeckass TEOpHsl IEeNbIX dncel. AKCHOMBI [leaHo. ApH@MeTHKa IOJIOKUTEIBHBIX IIETBIX YHCEIL.
[IpencraBUMOCTb LIETOr0 YHMCIAa B BUAE PA3HOCTH JABYX HATypallbHbIX YMCEJ. YTOPAJOUYEHHOCTh KOJbLA LEJbIX YHUCEIL.
Moaens akCcHOMaTHYECKOH TEOopuu LenbIX uuceda. HempoTMBOPEUHMBOCTh M KATETOPUUYHOCTH AKCHOMATHUYECKOW TEOpUHU
TCJIbIX YHCECII.

Tema 3. CucremMa pauMoOHAJIBHBIX YHCEJ

AxcuomaTnyeckas TCOPUA pallMOHAJIBHBIX YUCEII. HpeI[CTaBI/IMOCTB parOHAJIBHOI'O YUCJia B BUAC YaCTHOTO JABYX
IECJIbIX YUCCII. PaHI/IOHaJ'H)HI)Ie yHucia M I10JIA. yHOpHHOHeHHOCTL TOJIA paluOHAJIBHBIX YHCEIL. MO)IeJ'Ib aKCHOMATHYECKOM
TCOPUHN PALIMOHAIBHBIX YUCECII. HerOTI/IBOpe‘II/IBOCTL 1 KaTETOPUYIHOCTDH aKCHOMATHYECKOM TCOPUHN PALIMOHATIBHBIX YUCCII.

Tema 4. CucreMa aeiicTBUTEIbLHBIX YHCEJI

IlocnenoBarenbHOCTH B JIMHEWHO YHOPSAOYEHHBIX MOMSIX. DyHAAMEHTalIbHOCTh, CXOAUMOCTb, OTPaHMYEHHOCTb,
SKBHUBAJIEHTHOCTb MOCIIEA0BATENBHOCTEN U UX CBOMCTBA.

AxcroMmarndeckas TCOPUA HCﬁCTBHTGJ’[BHHX YHUCCII. HOCTpOGHI/Ie T10JIs }IeﬁCTBI/ITeHBHBIX YqucCell. HpeJlCTaBI/IMOCTB
JIEHCTBUTENILHOTO YHWCJIa B BHJIE Mpejesia IMOCIeN0BATEILHOCTH pPalMOHANBHBIX uucen. CyllecTBOBaHWE KOPHS W3
IIOJIOKHUTCJIIBHOIO 4YHCJia B IIOJIC }IGI\/'ICTBI/ITGHBHBIX YHUCCII. Hpe)ICTaBI/IMOCTB HCﬁCTBHTGHBHOFO qHuciia CUCTEMATHYECKOM
npoObto. HempepeIBHOCTH TONIST  JEHCTBUTENBHBIX 4ucel. KarteropwmuHocTb. Monenh aKCHOMATHYECKOH TeopuH
JIEHCTBUTENIbHBIX YHCEIL.

Tema 5. Anredpa KOMIJIEKCHBIX YHCeJI

AkcrnoMaTtudeckass TEOpHsl KOMIUICKCHBIX uucell. OCHOBHBIE CBOMCTBa KOMIDIEKCHBIX dYHcel. [IpeacTaBUMOCTH
KOMILIEKCHOTO YHCJIa B alureOpandeckoi popme. YIOPSIIOYCHHOCTh alIUNTUBHON TPYIIBI KOJbI[A KOMILICKCHBIX YHCEN U
HEBO3MOXXHOCTh JIMHEHHOTO YIOPSIOYCHUS MOJST KOMIUICKCHBIX uHced. KarteropmdHocTh. MoJellb aKCHOMATHYECKOU
TCOPUHN KOMITIJIEKCHBIX YUCCII.

Tema 6. JInneiinblie ajaredpnl

Jlunelinple anreOpbl KOHEYHOTO paHra Haja mmojieM. ANreOpsl ¢ JelcHHEeM. | MIepKOMILICKCHBIC CHCTEMBI.
OTCYyTCTBHE TMIIEPKOMIUICKCHBIX CHUCTEM paHra TpH. Tello KBaTCPHHOHOB - JIMHEWHAas anreOpa ¢ JelieHHeM paHra 4 Haj
MoJIeM JIeHCTBUTENBHBIX yncen. Teopema dpobennyca

5. TlepeyeHb Y4eOHO-METOAUYECKOro oOecmeyeHHs /JIsl CaAMOCTOSITEIbHOIH padoThl oOyyaommxcsi MO
JUCHUILTAHE (MOIYJII0)

CaMocTosTeNnbHas pa60Ta O6yanOIIH/IXC$[ BBITMIOJIHACTCA IO 3alaHui0 W IpU METOAUYCCKOM PYKOBOJACTBC



npernojasaTessi, HO 0e3 €ero HemocpencTBeHHOro ywactus. CamocrosTenbHas paboTa mojpasiensercs Ha
CaMOCTOSITENbHYIO Pa0OTy Ha ayJIMTOPHBIX 3aHATHAX M Ha BHEAYAUTOPHYIO CaMOCTOSTEIBHYIO paboTy. CaMocTosTeNIbHAS
paboTa 00y4alomUXcsa BKIIOYACT KaK MOJHOCTHIO CaMOCTOSTEIbHOE OCBOCHUE OTACNIBHBIX TeM (Pa3leroB) IUCIHUILUIMHEL,
TaKk ¥ TIpopaboTKy TeM (pa3lenoB), OCBAaMBAEMBIX BO BpeMs ayJUTOpHOW paboTel. Bo BpeMs caMoCTOSATETbHON pabOTHI
oOyyaromuyecss YUTAlOT M KOHCHEKTUPYIOT y4eOHYIO, Hay4yHyl0 M CHpPABOYHYIO JIMTEPaTypy, BBIIOJHSIOT 3aJlaHus,
HanpaBJIeHHbIE Ha 3aKperyIeHUue 3HaHUH M OTPabOTKY YMEHWH M HaBBIKOB, FOTOBATCSA K TEKYIIEMY M IPOMEKYTOYHOMY
KOHTPOJIIO 110 JHUCIUIUINHE.

OpraHu3anus caMOCTOSTENbHON paboThl 00yJarOMIMXCs PErTIaMEHTHPYETCSI HOPMAaTHBHBIMHU TOKYMEHTaMH, y4eOHO-
METOIUYECKOI TUTEPaTypOr U 3IIEKTPOHHBIMU 00pa30BaTENbHBIMH PECYPCAMH, BKIIIOYAS:

[opsinok opraHM3alii M OCYILECTBICHHS 00pa30BaTENbHOM AEATEIBHOCTH IO 00pa30BaTENbHBIM IPOTrpaMMamM
BBICIIETO O0OpasoBaHWs — IporpamMMaM OakajaBpuara, NpOTrpaMMaM CICHUaJHTeTa, NporpaMMaM MarucTpaTypbl
(yTBepxIeHHBIN nprkazoM MUHHCTEpCTBa HayKd W BhICIIEro oOpasoBanus Poccuiickoit @exepannu ot 6 ampens 2021
roga Ne 245)

YcraB  (enepa’dbHOTO  TOCYJApCTBCHHOTO  ABTOHOMHOrO  0OpasoBaTelnbHOTO  yupexaeHus "KazaHckwuii
(ITpuBomxckwmit) penepanbHbIl yHUBEpCUTET"

[lpaBuna BHYTpEHHEro pacmopsika (enepaJbHOrO IOCYJapCTBEHHOTO aBTOHOMHOIO — 0Opa30BaTebHOrO
YUpEXICHUs BBICIIEro MpodeccroHanbHoro oopasoBanus "Kazanckuit (IIpuBomkckuil) dhenepanbHblii yausepcurer”

JlokanpHbIe HOpMaTUBHBIE akTHl KazaHckoro (IIpuBomkcKoro) dhenepaabHOTO YHHBEPCUTETA

6. @oH/ OLIEHOYHBIX CPEACTB MO JAUCHUILIUHE (MOAYJII0)

®DOHJT OLEHOYHBIX CPEACTB MO IUCIHUILIUHE (MOJYJIO) BKIIOYAET OICHOYHBIE MaTepHalbl, HamlpaBleHHbIE Ha
MPOBEPKY OCBOEHMSI KOMIIETEHIMI, B TOM YHWCJE 3HAHWWA, YMEHUH U HABHIKOB. DOHJ OLEHOYHBIX CPEJCTB BKJIIOUAET
OLIEHOYHBIE CPEACTBA TEKYIIEr0 KOHTPOJIA U OLIEHOYHbIE CPEACTBA POMEKYTOUHON aTTECTallUU.

B donme oreHOUHBIX CPEACTB COACPIKUTCS CIIeAyomIast HHMOPMAIIHS:

- COOTBETCTBHE KOMITCTCHITUH INTAHUPYEMBIM pe3yIbTaTaM 00ydeHH [0 JUCIUIUIHHE (MOYJIIO);
- KpUTEPHUH OIICHUBaHKSI C(HOPMUPOBAHHOCTH KOMITCTCHIIUH;

- ME€XaHU3M (POPMHUPOBAHUS OICHKH IO JUCIUILUINHE (MOIYJIIO);

- OIIMCaHUe MOPsIIKa MPUMEHEHHSI U TIPOLIEAYPhI OIICHUBAHUS TSI KQKIOTO OIEHOYHOTO CPEICTBA;
- KpUTEPUH OIICHUBAHUS JUIS KQXKIOTO OIIEHOYHOTO CPENICTBA;

- COJACpKaHUC OICHOYHBIX CPEACTB, BKJIIOYasd Tp66OBaHI/I$[, NMPEABABIIACMBIC K JIeNCTBUSIM o6yl1a}ou11/1xc;1,
JACMOHCTPUPYCMBIM pE3yJibTaTaM, 3a/IaHUs pa3JIMIHbIX TUIIOB.

®DOHJT OIIEHOYHBIX CPEJICTB MO TUCIUILTNHE HaxoauTcs B [Ipunoxkenuu 1 k mporpaMMe JUCIUILTAHBI (MOJYJIIIO).

7. llepeyeHb JUTEPATYPbl, HEOOXOIMMOM JJI5l OCBOEHUSI JUCUMILIMHBI (MOTYJI51)

OcBoeHHE TUCIUILIMHBL (MOIYJIs) TpEIIoyaraeT u3ydeHue y4ueOHOW nuteparypbl. Jluteparypa MOMKeT OBbITh
JIOCTYTTHA 00YYAIONIMMCS B OJJTHOM H3 IBYX BApHAHTOB (JIMOO B 00OWX U3 HUX):

- B DJIGKTPOHHOM BHUJE - 4epe3 DJJIEKTPOHHBbIE OMOIMOTEYHBIE CHUCTEMBI Ha OCHOBAaHWHU 3aKIOUeHHBIX KDY
JIOTOBOPOB C ITPABOOOIATATEISIMU;

- B miedyaTHOM BwHJIe - B Hayunolt 6ubmmoteke Emalysxckoro nacturyta KOV. OOyuatomuecs moiaydaroT yu4eOHYIO
JUTEpaTypy Ha abOHEMEHTE I10 YHTATEJIbCKMM OWIIETaM B COOTBETCTBMHM C MpaBHJIAMH I10JIb30BaHuMs HaydHOi
O6uOINOTEKO.

DJIeKTPOHHBIE U3AaHMS JIOCTYIHBI IUCTAHIMOHHO U3 JII0OOH TOYKHM NPH BBEICHUN 00YYaIOIMINMCS CBOETO JIOTHHA U
napojs OT JMYHOro KaOuHera B cucreMe "DneKTpoHHBIH yHuBepcuteT". Ilpum HCHONB30BaHUM TEYATHBIX H3JaHUIN
O6nbnuoreuyHsli (OHI JOJKEH OBITH YKOMIUIEKTOBAaH MMM M3 pacyera He Menee 0,25 sk3emmusipa Ha KaKaoro
00y4aromerocst U3 4ucia JINL, OJHOBPEMEHHO OCBANBAIOIIUX JAaHHYO AUCLHUILINHY.

[epeuens yueOHOM IuTEpaTYpPhl, HEOOXOIUMOM /ISl OCBOCHHUS TUCIUIUTHHEI (MOYJIs), HaxoauTces B [Ipunoxenun 2
K paboueil mporpamme IUCHUILIMHBL OH TO/IEKHUT OOHOBIECHHIO TNpPH H3MEHEHUM YCIOBHII noroBopoB KOV c
npaBooONaaTeNsIMA  DJIEKTPOHHBIX M3JaHWH M IIpU HM3MEHEHHWH KOMIUIEKTOBaHUS (oHnoB Hayunoit OubGiamorexn
Enaby»xckoro nHeruryra KOV,

8. Ilepeyens pecypcoB MH(pOPMALHOHHO-TeJIeKOMMYHUKAUMOHHON ceTH "MHTepHeT'", HeOOXOAMMBIX A
OCBOEHMS JUCHUIJIMHBI (MOIYJIs1)

Martemaruyeckuii moptain - http://mathportal.net/
OO01epoccuiickuii MaTeMaTiHYecKuii moptan - http://www.mathnet.ru/
Maremaruueckoe 6ropo - https://www.matburo.ru/ex_subject.php?p=vm



http://mathportal.net/
http://www.mathnet.ru/
https://www.matburo.ru/ex_subject.php?p=vm

Buj pa6or MeToauyeckne peKoMeHIauu

JIEKIUU B Xozme NEKIMOHHBIX 3aHITHII CleAyeT BECTH KOHCIEKTHpoBaHWe ydeOHoro marepuana. OOpamiath
BHHMaHHE Ha KaTeropuu, (OpMYJIMpPOBKH, PACKPHIBAIOLIME COJEpPKaHHE TEMbl, Hay4HBIC BBIBOJABI U
NpaKkTHYeCKHe peKOMeHaanuy. JKenaTenbHO OCTaBUTh B pab0YMX KOHCIEKTaX IMOJIs, HA KOTOPBIX JeJaTh
MOMETKHU U3 PEKOMEHI0OBAHHON JIUTEPaTyphl, JOMOIHSIONINE MaTepUall IPOCITyIIaHHOI JIEKIIUH, a TaKXkKe
NOAYEpKUBAIONIME  0COOYI0  BaXHOCTH  TE€X  WIM  HWHBIX  TEOPETHYECKUX  IOJIOKCHHH.
3agaBaTh NPENOAABATENIO YTOUHSIOIIHME BONPOCHI C LENbIO YSICHEHHS TEOPETUYECKUX MOJIOXKEHUH,
MPaKTHIECKUX pPEKOMEHIAINH, paspeneHus IpoOIEMHBIX CHUTYaIUH.
B xoxe mOArOTOBKM K JICKIIMOHHBIM 3aHSATHSAM HOBTOPUTH H3JIOKCHHBIN paHee y4eOHBI Marepual,
O3HAKOMHUTBCA C OCHOBHOH W [OIONHHUTEIBHON IUTEpaTypoi, WHpOpManuerd W3 peKOMEHIOBAaHHBIX
WuTepHeT-pecypcoB mo m3ydeHHOU Teme. JlopabaTeiBaTh CBOM KOHCIIEKT JIEKIIMH, Jelas B HEM
COOTBETCTBYIOIINE 3aIMCH U3 PEKOMEHIOBAHHON OCHOBHOW U JOTIOJHUTEIbHOU JUTEpaTyphl, HTEpHET-
PECypcoB 110 IPOOIEMHBIM BOIIPOCAM.

npakTrdeckre | Ha mpakTudecku 3aHATHAX CHCTEMATH3UPYIOTCS MMONYyYCHHBIE TEOPETUIECKUE 3HAHUS, OTPa0aThIBAIOTCA

3aHIATHSL HaBBIKM HX MPAKTHUYECKOIO MPUMEHEHHUS] IMOCPEICTBOM PpELIEHHs] THUIOBBIX 3a7ad M BBIIOJIHEHHS
MPAKTUYECKUX 3a1aHui c HCIIOJIb30BAHUEM Pa3IUYHBIX METO/IOB.
B xone moArotoBKM K NPaKTHUYECKUM 3aHATUSIM PEKOMEHAYETCS MOBTOPUTHh HW3JIOKEHHBIA paHee
y4eOHBIH MaTepuas, 03HAKOMHUTBbCS C OCHOBHOW W JOIOJHHUTECILHOW JUTEPaTypol, MHPOpMAIUCH u3
peKOMeHI0BaHHBIX ITHTEpHET-peCypCcoB IO COOTBETCTBYIOIIEH TEME TUCLUILIINHBI.

CaMOCTOA- CaMocTosTenbHas pa60Ta Io ,I[aHHOﬁ JAUCHUINIMHE BKIIIOYACT: HOBTOPCHUC TCOPCTUUCCKOIO MaTepUaia;
TCIbHAA pa60Ta MNOATOTOBKA K IMPAKTHYCCKUM 3aHATUAM; PCHICHUC 3a/d4, BbIAAHHBIX HaA IMPAKTUYCCKUX 3aHATHAX,
IIOJAroTOBKaA K NN CHbMCHHBIM pa60TaM, IMOJAroTOBKA K OK3aMCHaM.

Jlrobast  dopma camMOCTOATENBHOM  pabOTHl HAYMHAETCS C W3YYCHHUs] KOHCIIEKTAa  JICKLUH,
COOTBETCTBYIOIIEH yueOHOW M HaydHOW JIUTEpaTypbl, a Takke HHGOPMaUKU M3 PEKOMEHOBaHHBIX
WnrepHer-pecypcoB. Bo Bcex pekomeHayeMblx y4deOHHMKaX M y4eOHBIX TIOCOOMSIX COAepKarcs
KOHTPOJIbHBIE BOIIPOCHI, KOTOPBIE TOMOTAIOT TOBTOPHUTH KIIOUYEBbIE MOMEHTBI COOTBETCTBYIOIICH TEMBI,
Y NIPaKTUYECKHE 3a/laHMsl, HAlleJICHHbIC Ha BISBJICHHUE JIOTHUECKHX B3aUMOCBSI3CH.

3a4eT 3aueT MpOBOAMTCS B YCTHOH (hopMme 1o O6uieram, B KOTOPBIX COZEPIKAaTCs BONPOCHI (3alaHMs) 10 BCEMY
paszeny nucuuIMHel. OLEHUBAETCs BIaJ€HHE TEOPETHUECKUM MaTEpPHUaIOM, €ro CUCTEMHOE OCBOEHUE,
B3aMMOCBS3b OCHOBHBIX MOHATHH TUCHUIUIMHBL, CIHOCOOHOCTh NPUMEHATh 3HAHUS M YMEHHSA IIpH
pEeLICHUH  NpPaKTHYECKUX  3aJaHuii, TNpHOOpEeTeHHe  HABBIKOB  CAMOCTOSITENILHOH  paboThI.
JI1s1 TOITOTOBKY K 3a4€Ty PEKOMEHIIYeTCs IIOBTOPHUTH BECh YUEOHbIH MaTepuall 1o JUCHHUIUINHE, a TAKKe
UCIIONIb30BaTh OCHOBHYIO M JIONOJIHUTENBHYIO JIMTEparypy, WH(OpManuio H3 pPEeKOMEHOBAHHBIX
WuTtepHeT-pecypcos.

10. IlepeyeHb HMH(OPMALUMOHHBIX TEXHOJOIUH, HCNOJAb3YeMbIX IPH OCYHIeCTBJEHHU 00pPa30BATENbHOIO
npouecca mo AMCUHUILIMHE (MOAYJI0), BKJIYAsA IepevyeHb NPOrpaMMHOr0 olecreyeHusi U MHGOPMALUOHHBIX
CIPABOYHBIX cHCTeM (MPH HEOOXOAUMOCTH)

Ilepeyenp MHGOPMAIIMOHHBIX TEXHOJOTHH, MCIOJIB3YEMBIX MPH OCYIIECTBICHHHM 00pa30BaTEIbHOIO Ipoliecca Io
JTUCLUILIMHE (MOYJII0), BKIIOYas IEPEeYeHb IPOrpaMMHOIO oOecredyeHHs U WHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM,
npencrasieH B [punoxxenun 3 k pabodeit mporpamMme JUCIUTUIMHBL (MOIYIIS).

11. Onucanue MaTepHAJbLHO-TEXHMYeCKOil 0a3bl, He0OXOAMMOW AJs1 OCylIecTBJIeHHMsI 00pa30BaTeIbHOIO
npouecca no AUCUUILVINHE (MOAYJIIO)

Vuebnast ayautopus Ne 81 (423600, Peciy6uika Tarapcran, r. Emabyra, yn. Kazanckas, x. 89) mmst npoBeneHust
3aHATHHA JIEKIIMOHHOTO THIIA, 3aHATHA CEMHHAPCKOIO THUIA, TPYMIIOBBIX M WHAWBHAYANbHBIX KOHCYJIBTAIWH, TEKYIIEro
KOHTPOJISI M IPOMEXYTOUHOU arTectanud. [Inomans 65,5 kB.M. Komrmiekt mebenn (ocamgounsix mect) 40 mt. KoMrutekr
Mebenn (OCaJovHBIX MecT) Ayl mpemoaasatess | mT. MenoBast mocka HacteHHas | mt. HTepakTHBHAs TpruOyHa intel
core i3 1 mt. Mynetumenuitastii skpas 1 mt. Morutop LG,22d 1 mr. [Ipoekrop EPSON EB-980W 1 mt. Kononku 20w 6
mr. Yceumurens 3000w, mukmep Xenyx1202, muxpodonsl. [Toptpersr 5 mr. Beb-kamepa 1 mt. Beixox B MHTepHeT,
BHYTPHUBY30BCKasi KOMIBIOTEPHAsl CETh, JOCTYIl B JJIGKTPOHHYIO HH(POPMAIMOHHO-00pa3oBaTenbHyr0 cpemy. Habop
y4eOHO-HAIJISIHBIX TOCOOMH: KOMITIEKT IIPEe3eHTAlMi B DJIEKTPOHHOM (opMaTe 10 NMpenoaaBaeMoi AMCIMIUINHE 3-5 T,

Vuebnast ayautopus Ne 86 (423600, Peciy6uika Tarapcran, r. Emabyra, yn. Kazanckast, x. 89) mmst npoBeneHus
3aHATHI JIKIIMOHHOTO THIIA, 3aHATUH CEMHHApPCKOTO THIIA, I'PYNIOBBIX M WHIMBHAYaJIbHBIX KOHCYJbTAIMH, TEKYIIETO
KOHTPOJIS M IPOMEXKYTOUHOM aTTectarmu. [lnomanes 94,6 kB.M. KoMruiekt mebenu (ocamgounsix mect) 100 mr. Komrmiext
MeOenu (IocaloYHbIX MeCT) At nmpenogasatens | mT. MernoBas qocka HacteHHas | mr. MHTepaktuBHas TpuOyHa intel
core i3 1 mt. Monwurtop LG,22d 1 mr. [Tpoekrop Panasonic VX400 1 mr. Kononku 20w 6 mt. Ycumurens 3000w, Mukmiep
Xenyx 1202, mukpodonsl, [loptpersr 12 mrt. Beb-kamepa. Beixomx B MIHTepHET, BHYTPHBY30BCKasi KOMITBIOTEpHAs CETh,
JIOCTYIl B 3JIEKTPOHHYIO HH(POPMAIMOHHO-00pa3oBaTenbHy0 cpeay. Habop ydeOHO-HATrNSIHBIX TOCOOWH: KOMIUICKT



TIPE3EHTAINH B AJIEKTPOHHOM (hopMate 1o MpernogaBacMon AUCIUATIINHE 3-S5 ImIT.

12. CpeacrBa aganTauuy NpenogaBaHus TUCUMILIMHBI K MOTPEOHOCTAM 00y4aOIIMXCs HHBAJIHIOB M JIMI €
OrpaHUYeHHBIMH BO3MOKHOCTSIMHU 3710POBbSI

Ilpu HeoOXOmMUMOCTH B 0Opa30BaTEIBHOM MPOLECCE NPUMEHSIOTCSA CIEAYIONIME METOAbl M TEXHOJIOTHH,
oberyaroniye BOCHPHUATHE WHPOPMAIMU OOYUYArONMMHUCS MHBAJIKIAMUA U JIMIAMH C OTPAHUYEHHBIMH BO3MOXXHOCTSMHU
3JI0pOBBSI:

- CO3IJaHHueC TEKCTOBOI BEpCcUH JII000r0 HETEKCTOBOI'O KOHTCHTA 11 €ro BO3MOXXHOT'O npeo6pa30BaHm B
AJIBTCPHATUBHLIC (bOpMLI, y[lO6HLIe JJIA pas3iInYHbIX HOHL30BaTeJ’Ieﬁ;

- CO3/aHMEe KOHTEHTa, KOTOPBIH MOXKHO NPEJICTaBUTh B PA3lIMYHBIX BUAAX 0€3 MOTEPH HAHHBIX HIHM CTPYKTYPBHI,
MPEAyCMOTPETh BO3MOXKHOCTh MAaCIITA0MPOBAHUS TEKCTa W HM300paKeHHH 0e3 MoTepH KadecTBa, MHPELyCMOTPEThH
JIOCTYITHOCTh YTIPABICHUSI KOHTEHTOM C KJIaBHATYPBI;

- CO3/1aHHEe BO3MOKHOCTEH JUIsl 00YYaIouXCsl BOCIPUHAMATE OHY U TY Jk€ MH(OPMAIUIO U3 Pa3HBIX HCTOYHUKOB -
HalpuMep, TaK, YTOOBI JIMIA C HAPYIICHUSIMH CIyXa IMOJIydalnd WH)OPMAaIWiO BHU3yalbHO, C HApYyMICHUSIMHU 3pPEHUS -
ayJUabHO;

- TpPHMEHEHHE IPOTPAMMHBIX CpPEACTB, OOECIIEUMBAIOIIUX BO3MOXKHOCTh OCBOCHHUS HABBIKOB W YMEHHH,
(bopMHUpYEMBIX JMCIMIUIMHON, 3a CYET aJbTEepPHATUBHBIX CIIOCOOOB, B TOM WYHCJIE BHUPTYalbHBIX JlabopaTopuil u
CHUMYJIILIMOHHBIX TEXHOJIOTUll;

- TNpPUMEHEHHE JUCTAHIIMOHHBIX O0Pa30BATENbHBIX TEXHOJNOTHI [UIsd Mepeiadyd WH(pOpMAlnK, OpraHH3aluu
pPa3IMYHBIX (POPM HHTECPAKTUBHOW KOHTAKTHOW pabOThI 00ydaroIIerocs ¢ MperojaBaTelieM, B TOM 4YHCJIC BEOWHApOB,
KOTOPBIC MOTYT OBITh KCIOJIb30BaHBI IS MPOBEACHUS BUPTYAIbHBIX JICKIHA C BO3MOXKHOCTHIO B3aUMOJCHCTBHUS BCEX
YYaCTHUKOB JMCTAHIIMOHHOTO OOYYEHUS, MPOBEJACHUS CEMHHAPOB, BHICTYIUICHHUS C OKJIAAaMU U 3aIIUTHI BHIMOJHCHHBIX
paboT, NpoBeICHHS TPSHUHIOB, OPraHU3aI[UH KOJJICKTHBHOM padoTHI;

- HNPUMCHCHHC JUCTAHIHWOHHBIX O6p8.30BaT€J'IBHI>IX TEXHOJIOTUH IS OpraHm3anuun (1)OpM TEKYLICTO U
IPOMCIKYTOYHOI'O KOHTPOJIA,

- YBEJMYCHHE MPOJOJDKUTENBFHOCTH CHAYd  OOYYAIOIMMMCS WHBAIWAOM WM JIMIOM C OTFPAaHUYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBBSI JOPM MPOMEIKYTOUHOH aTTECTALMHN 10 OTHOLICHHIO K YCTAaHOBJICHHOH MPOIOKUTEIBHOCTH UX
clauu:

- IPOJIOJDKUTENLHOCTH ClIauu 3a4éTa MJIM JK3aMeHa, IIPOBOJMMOro B IMCbMEHHOH (opme, - He Oonee vyeM Ha 90
MUHYT;

- MPOJOJDKUTENFHOCTH MOATOTOBKH OOY4Yaromerocss K OTBETY Ha 3auéTe WM DK3aMEHe, NMPOBOJMMOM B YCTHOM
¢dopme, - He Oonee yem Ha 20 MUHYT;

- IPOJIOJDKUTENBHOCTH BBICTYIUICHUS 00yJaroerocs Ipyu 3aliTe KypcoBoi paboThI - He Oosiee 4eM Ha 15 MHUHYT.
IIporpamma cocraBieHa B coorBercTBuH ¢ TpeboBaHmsiME PI'OC BO u y4eOHBIM IUTAHOM IO HAIPABICHHIO

44.03.05 "Ilemarornvyeckoe obOpazoBaHue (C OBYMs MPOGWIAMU MOATOTOBKH)" M MpodUiIF0 MOATOTOBKK "MaTemaTtnka u
nHpOpMaTHKa'.
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1. CooTBeTcTBHE KOMNETEHIMI MUIAHUPYEMBIM Pe3yIbTaTaM 00y4eHHsI 0 THCHUILTHHE (MOAYJII0)

Kox m HamMeHoBaHHe

I/IHIIHKaTOPLI JAOCTHIKCHUS KOMIICTCHIUMH

OueHo4HbIe cpeacTBa TeKyIero

METOABI TIPH PEIICHUH
MOCTAaBIICHHBIX 3a7a4

peuicHnn IIOCTaBJICHHBIX obnactu

YHUCJIOBBIX CUCTEM

nu3

KOMIIeTeHI[HH A JAHHOM TUCHMILTHHBI KOHTPOJIS M MPOME:KYTOUHOM aTTecTAUH
IIK-1  Cmocoben 3HaTh CTPYKTYypy MaTeMaTH4ecKoro 3HaHWA | TeKyluil KOHTPOJIb:

MOHUMATH OOIIYI0 | U B3aMMOCBSI3M MEXKIY MaTeMaTHYCCKUMH | YCTHBIH OMPOC IO TeMaM

CTPYKTYPY JMUCIUIUTMHAMY, MaTtematuieckue wmetoabl | Tema 1. Cucrema HATypadbHBIX YHCEIN
MaTEeMaTHYECKOTO JUIS  pEIICHUs TMOCTaBJICHHBIX 3amad u3 | Tema 2. CucTema LENbIX Yucel

3HAHUS W B3aUMOCBS3HM | 0OJACTH YUCIIOBBIX CUCTEM Tema 3. Cuctema panioHaJ bHBIX YUCEI
MEeXIy Tema 4. CucteMa ICHCTBUTEIBHBIX YUCEI
MaTeMaTH4eCKUMU YMmerp moHHMaTh  o0myio  cTpykTypy | Tema 5. Anrebpa KOMIUIEKCHBIX YHCET
JUCTIATUTHHAM; MaTeMaTHYECKOT0 3HAHWUSA W B3auMOCB3M | Tema 6. JIuHeitHbIe anreOps

MIPUMEHSTD MEXIy MAaTeMaTHYeCKUMHU TUCHUTUIMHAM,

MaTeMaTHIECKHe NPUMEHATh MareMaTmdeckue Metoasl mpu | [lucemeHHas paboTa mo Teme:

Tema 6. JIuneiiHbIe anTeOpHI

IIpomeskyTouHast aTTecTalUsA:

Bnaneth CcmocoOHOCTBIO MOHMMAThH 00y | 3auem

CIPYKTYpY MaT€MaTU4YeCKOro 3HaHUsI U

B3aNMOCBA3HU MCXKIY MaTEeMaTH4YCCKUMHN

JUCHUIIIMHAMU, MPpUMCHATH

MAaTEMAaTHUYCCKUE MCTOJblI TIpU PCIICHUN

MOCTaBICHHBIX W3  OOJAacTH  YHCIOBBIX

CHCTEM

2. Kpurepuu oueHuBaHus c¢(pOPMHUPOBAHHOCTH KOMIIeTeH M

Komner 3auTeHo He 3auTeHo

eHuus Bbicokuii  ypoBenb | Cpeanuii ypoBedb | Huzkmii ypoBenb | Huike II0POroBoOro
(0OTJIMYHO) (xopo1uo) (yA0BJ1€TBOPUTEJIBHO) YPOBHS
(86-100 6aa10B) (71-85 6amn0B) (56-70 6am10B) (Hey10BJIETBOPUTEb

HO)
(0-55 6aas10B)

IIK-1 3HaeT CTPYKTYpPY | 3HaeT CTPyKTypy 3HaeT CTPYKTYypy He 3Haet cTpykTypy
MAaTEMATHYCCKOI'O MAaTEeMaTHUYCCKOI'O 3HAHUS MAaTEMaTHYCCKOI'O 3HAHUS MaTEMaTHYCCKOI'O
3HAHUA u 1 B3aMMOCBA3U MEKIY 1 B3aMMOCBA3U MEKIY 3HAHUA U B3aUMOCBSA3HU
B3aNMOCBA3HU  MCKIY OCHOBHBIMHU OTACJIIbHBIMHN MEXKIY
MAaTEMAaTHYCCKUMU MaTe€MaTU4YCCKUMHU MaTe€MaTH4YCCKUMHU MaTEeMaTHYCCKUMH
JUCHHUIITIMHAMU, JUCHUIIIMHAMMU, JUCHUIIIMHAMH,; OCHOBHBIC JUCHUIIIINHAMMU,
MaTeMaTHIeCKUe MaTeMaTHIECKUE METOIBI MaTeMaTHYECKUEe METOIBl | MaTeMaTHIECKUE

MCTOAbI Ul PpCIICHUA
IIOCTaBJICHHBIX 3a1a4
13 00JIACTH YHCIIOBEIX

JJIA peIICHU
IIOCTaBJICHHBIX 3aJ1a4 U3
00J1aCTH YUCIIOBBIX

JJIA peIICHU
IOCTaBJICHHBIX 3aJ1a4 U3
00J1aCTH YUCIIOBBIX

METOABI JJId PEHICHUA
IOCTaBJICHHBIX 3aJ1a4
13 00JaCTH YHCIIOBBIX

CUCTEM cucreM. [lomyckaer cucreM. [lomyckaer CUCTEM

HEe3HAYMTENbHbIE OIMOKH | TUIIMYHBIC OMINOKU NPH

IIpY OTBETE HAa BOIIPOC WJIK | OTBETE HA BOIPOC WU

pELIeHNH IOCTaBIEHHON pELICHUH IOCTAaBIECHHON

3a/1a4n 3a/1a4n
Ymeer MOHNMATH | YMeeT HOHMMAaTh OOIIyTo YMeeT moHUMATh 00MIyI0 He ymeer nonumars
00IIyI0  CTPYKTYpY | CTPYKTYpY CTPYKTYpPY 0011yI0 CTPYKTYPY
MaTeMaTH4eCKOIro MaTeMaTUYECKOI0 3HAHUSI | MAaTEMaTHUYECKOI'O 3HAHUS | MaTeMaTUYECKOro
3HAHMS U | U B3aUMOCBSI3U MEXKAY U B3aHMOCBSI3HU MEXAY 3HAHUA U B3aUMOCBSI3HU
B3aUMOCBS3U MEXKIY | OCHOBHBIMU OTIEIbHBIMU MEXAY
MaTeMaTH4EeCKUMU MaTeMaTU4YEeCKUMHU MaTeMaTU4YEeCKUMHU MaTeMaTU4YEeCKUMHU
JUCUUILIMHAMU; JUCLUUIUIMHAMU; JUCLUIUIMHAMU; JUCLUILIMHAMU;
IIPUMEHSATh IPUMEHATH IIPUMEHSATH OCHOBHBIE HIPUMEHATH
MaTeMaTH4ECKUe MaTeMaTUYECKUE METO/IbI MaTeMaTUYECKHE METOAbl | MAaTEMaTUYECKUE
METOBI IIPH | IPU PELICHUN IIPU PELICHUN METOBI IIPH PEIIEHUN
peleHnH MOCTABJICHHBIX M3 O0NACTH | MMOCTABICHHBIX U3 00JIAaCTH | ITOCTaBJICHHBIX U3
MTOCTaBJICHHBIX 13 | YMCIIOBBIX CHCTEM. YHUCIIOBBIX CHCTEM. 001acTH YUCIIOBBIX
obmactu  4mcnoBbIX | Jlomyckaer JlolycKaeT THITUYHBIE CUCTEM




CHCTEM HE3HAYUTEIBHBIC OIIMOKN | OIIUOKH IPU OTBETE HA

P OTBETE Ha BONPOC WK | BOMPOC WU PEUICHUH

pelIeHNH TOCTaBIeHHON IIOCTaBJICHHOM 3a0a4uu

3aJa49u
Bnaneer Bnaneer crmocoOHOCTEIO Bnazeer crmocoOHOCTEIO He Bnageer
CITOCOOHOCTHIO MOHUMATH OOIIYIO MMOHUMATH OOIIYIO CITOCOOHOCTHIO
MIOHUMATh CTPYKTYpPY CTPYKTYpPY MMOHUMATH OOIIYIO
CTPYKTYPY MaTEeMaTHYECKOTO 3HAHHUS | MAaTEeMaTHYECKOTO 3HAHUS | CTPYKTYpY
MaTeMaTHYECKOTO 1 B3aNMOCBSI3H MEKIY 1 B3aIMOCBSI3U MEKITY MaTeMaTHYECKOTO
3HAHUS OCHOBHBIMU OTAEIIbHBIMU 3HAHUA U B3aUMOCBS3HU
B3aMMOCBSI3  MEXIY | MaTeMaTHIECKUMHU MaTeMaTHYECKUMHU MEXTY
MaTeMaTHYEeCKUMU JIHUCHMILUIMHAMU, JIHACHMILUIMHAMU; MaTeMaTHYECKUMHU
JUCHUTLINHAMY, TIPUMEHSTH MIPUMEHSTH OCHOBHEIC JIHACHMIUINHAMH,
MIPUMEHSITh MaTEeMAaTHYECKHE METOIbI MaTEeMaTHYECKHE METOIbI MIPUMEHSITh
MaTeMaTHYCCKUe MU PEIICHUU MIPU pEIICHUU MaTeMaTUYECKHUE
METOAbI IIOCTABJICHHBIX U3 OGJ’I&CTI/I IIOCTABJICHHBIX U3 OGJ’I&CTI/I METOAbI HpI/I peH_IeHI/II/I
pCHIeHI/II/I YUCJIOBBIX CUCTCM. YUCJIOBBIX CUCTEM. IIOCTABJICHHBIX U3
IIOCTABJICHHBIX JIOHyCKaeT I[OHyCKaeT TUIIUYHBIC 06J'IaCTI/I YUCIIOBBIX
obmnactu HE3HA4YMTENbHbIE OLINOKH OIIMOKY MPU OTBETE Ha CHCTEM
CHCTEM TIPY OTBETE Ha BOIMIPOC WM | BOIIPOC WK PEIICHIH

pEIICHIH OCTABICHHOH [TOCTaBJICHHON 3aJauu

3a1aun

3. Pacnpesesnenue oueHoOK 3a (popMbI TeKYLIEro KOHTPOJISI U IIPOMEKYTOYHYIO aTTeCTAlluI0

6 cemectp:
Tekymui KOHTPOJIb!

VYerusiii onpoc. Tema 1. Cuctema HaTypaibHbIX uncen. Tema 2. Cucrema nenbix yncen. Tema 3. Cuctema panroHalIbHBIX
grcen. Tema 4. Cucrema JieHiCTBUTENBHBIX uncel. Tema 5. AnreOpa KOMIUIEKCHBIX yrcen. Tema 6. JInHelHbIe anreOpsl.
MakcumasnbHoe koiaudecTBo 0amwios o bPC - 20.

[Mucemennas padora. Tema 6. JInHelHBIE anTeOpHI.
MaxkcumanbpHoe komdectBo OamioB o bPC - 30.

Hroro 30+20=50 Gamios

[pome:xkyTounasi arrectamus: 3a4et — 50 6asoB.

[IpomexxyTouHasi aTTECTAlUs MPOBOAUTCS TIOCIE 3aBEpIICHHsS W3YYCHUS TUCHUIUIMHBI WIM €€ YacTd B (Qopme,
omnpesensaeMoil yueOHbIM TUTaHOM 00pa30BaTeNbHON MPOTpaMMBbl C IENbIO OIEHUTH PaboTy 0O0ydYaromierocs, CTeneHb
YCBOCHUS TECOPETUUCCKHUX 3HAHUMN, YPOBCHD CHOPMUPOBAHHOCTU KOMITCTCHIIUH.

[IpenogaBaTenb, TPUHUMAIOIINI 3a4eT 00eCleUnBaeT CIy4allHOE pachpesielieHne BapUAHTOB 3a4ETHBIX 3aJaHUN MEXIy
00y4YaroIMMHUCST C TOMOIIbI0 OWJIETOB H/WIHM C NPUMEHECHHEM KOMIBIOTEPHBIX TEXHOJIOTHI, BIpaBe 3a1aBaTh
oOyuJaromieMycs JONMOJTHATEIFHBIC BOIIPOCH U 1aBaTh JOMOTHUTEIBHBIC 3aJaHHsI IOMUMO TeX, KOTOPBIC YKa3aHBI B Onere.
3aueT mpoBoauTcs Mo OmieraMm. B kaxmom Owiere ABa ONECHOYHBIX CPEJCTBA: YCTHBIM I MICEMEHHBIN OTBET HAa BOIIPOC
U pelICHUE 3aJIauu.

VCTHBIN nau MHCbMEHHBIH 0TBET — 20 6asuIoB.

Pemenue 3agaun — 30 O0ayios.

Hroro 20+30=50 6amios.

OO01Iee KOMMYECTBO OAIUTOB MO AWCIUILIMHE 32 TEKYIIHI KOHTPOJIb B MMPOMEXYTOUHY0 aTTectanuto: 50+50=100 6amios.
CooTBeTcTBHE 0aJIJIOB U OLIEHOK:

Jlnst 3auera:

56-100 — 3aureHO

0-55 — He 3auTeHO



4. OneHOYHBIE CPEACTBA, MOPSAOK X NPUMEHEHHUs] 1 KPUTEPUH OLlCHUBAHHSA

4.1. OueHOYHBIE CPEICTBA TEKYLIEro KOHTPOJIS

4.1.1. Ycrusiii onpoc. Tema 1. Cucrema HatypaiabHbIxX yncesl. Tema 2. Cucrema neasix yncen. Tema 3. Cucrema
panuoHaJIbHBIX uyncel. Tema 4. Cucrema geiicTBUTeNIbHBIX Ynces. Tema 5. Anre6pa koMIIeKcHbIX yncena. Tema 6.
Jluneiinble ajaredpsl.

4.1.1.1. Ilopsigox npoBeIeHUs

VYCTHBIH ONPOC HPOBOJMTCSA Ha MNPaKTHYECKHX 3aHATHAX. OOyuaromuecs BBICTYNAIOT C JAOKIAgaMH, COOOLICHHSAMH,
JOIOJTHEHHUSAMH, YYacTBYIOT B IHCKYCCHH, OTBEYalOT Ha BOIPOCH mpenonaBaTens. OLeHHBAaeTCs ypOBCHb JOMAIIHCH
MOATOTOBKH IO TEME, CIHOCOOHOCTh CHCTEMHO W JIOTMYHO H3JIarath MaTepuaj, aHaJu3upoBaTh, (HOPMYJIHPOBATH
COOCTBEHHYIO ITO3HIIUIO, OTBEYATh Ha JOMOIHUTEIILHBIC BOIIPOCHL.

4.1.1.2 Kputepuu oneHUBaHUS

17-20 6a110B CTABUTCS, €CJIU 00YYAIOTIHIACS:

B oTBeTe kauecTBEHHO PACKPBLI cojepkaHue TeMbl. OTBET XOpOIIO CTPyKTypupoBaH. IIpekpacHO OCBOEH MOHATHHHBIN
anmnapat. [IpogeMOHCTpUPOBaH BHICOKHMH YpOBEHb NMOHMMaHHUsl Marepuaia. [IpeBocxoaHoe ymeHne GpopMyaupoBaTh CBOM
MBICJIH, 00CYKAATh JUCKYCCUOHHBIE TIOJIOKEHNUSI.

14-16 6an110B cTaBUTCS, €CJIU 00yJarOIIMiics:

OcHOBHBIE BOIIPOCHI TeMBI packpbll. CTpyKTypa OTBETa B LIEJIOM aJIeKBaTHA TeMe. XOpOIIO OCBOEH MOHATHIHBIN annapar.
[IpogeMoHCTPHUPOBAaH XOPOIIMA ypPOBCHb IOHWMAaHWA MaTephana. Xopollee yMeHHe (HOpMYyIHpOBATH CBOU MBICIH,
00Cy’KIaTh TUCKYCCHOHHBIE MTOJIOKCHHUS.

11-13 6an10B CTaBUTCS, €CJIM 00yJarOIIMiics:

Temy uactuyHOo packpbul. OTBeT cnabo CTpykTypupoBaH. [lOHATHIHBIN ammapaT OCBOEH 4YacTU4HO. [loHUMaHue
OTJIEJIbHBIX MOJIOKEHUH U3 MaTepHhaia 1o TeMe. Y IOBIETBOPUTENbHOE YMEHHE (OPMYIHPOBATh CBOM MBICIH, 00CYXKAaTh
JIUCKYCCHOHHBIE TTOJIOKEHHS.

0--10 6any10B cTaBUTCS, €CJIM 0OyUAIOLIUTiCS:

Temy He packpbul. [loHATHHHBII ammapaT OCBOEH HEyAOBIETBOpHUTENbHO. [loHMMaHue MaTtepuana ¢parMeHTapHOE HIIH
orcyTtcTByeT. Heymenue (hopMyIMpoBaTh CBOU MBICIIH, 00CYXKIATh IUCKYCCHOHHBIE TTOJIOKEHHS.

4.1.1.3. Conep:xaHue OLIEHOYHOT0 CPeACTBA

Tema 1. Cucrema HaTypalbHbIX 4YHCENd. AKCHOMaTHYecKHe Teopur. DOpMYyJIUpPOBKA, HENPOTHBOPEUHUBOCTD,
HE3aBUCHUMOCTb, IOJIHOTA, KAaTErOPUYHOCTb. AKCHOMATHYECKas TEOpHUsl HaTypalbHbIX uHcen. Axkcuomsl IleaHo u
npocredine cieacTBUsl U3 HuxX. CBOHCTBA ClIOKEHUST UM yMHOKeHUs. [lonykonbuo HatypanbHbIX yucesl. OTHOLIEHHE
nopsnaka. KareropuuHoCcTh akcHOMaTHYECKON TEOPUM HATypalbHBIX 4YHcell. BbelunTaHue W JejieHue HaTypallbHbIX YHUCEll.
IMoustue o (popManbHOW TEOPUH HATYpaAIbHBIX YKCeN. I[Ipo0JeMbl HEMPOTHBOPSUMBOCTH apU(PMETHKH HATYPaTbHBIX
yucell. [[pyuHIUTIBL paciupeHust anreOpandeckoil CUCTEMbI U alnreOphl.
Tema 2. Cuctema memnbIX Ynce
AxkcroMaTudeckasi Teopus LEebIX yucen. [IpencTaBUMOCTh 1LIEN0ro Yuciia B BUJE PA3HOCTH JBYX HATYpPaJbHBIX YHUCEIL.
Yopsaa0ueHHOCTh KOJbIa IEeNbIX Yucel. MoJenb akCHOMaTH4YeCKOW TEOpWUHU IeNbIX 4ucell. HempoTHBOPEUHBOCTh U
KaTerOPUYHOCTh AKCUOMATUYECKOW TEOPUH IEIBIX YHCET.
Tema 3. Cucrema pallMOHaJbHBIX YHCENT
AxcuoMarnyeckasi TEOpHsl palMOHaJIbHBIX yncen. [IpencTaBUMOCTh palMOHAIbLHOIO YUCIA B BUAE YACTHOTO JIBYX LIEJIBIX
yucesl. YNOPSJOYEHHOCTh IOJISl PalMOHANBHBIX 4YHUCENl. MoOJelb aKCMOMATHUYECKOM TEOopUuu paluuOHAIbHBIX YHUCEIL.
HemnpoTuBopeunBOCTh U KaTErOPUUHOCTh aKCHOMATHUYECKON TEOPUH PAllMOHATBHBIX YUCEIL.
Tema 4. Cuctema IeiiCTBUTEIBHBIX YHCET
[TocenoBarenbHOCTH B JIMHEWHO YIOPSJIOYEHHBIX TOJNAX. DyHIAMEHTAIBHOCTh, CXOJIUMOCTb, OTPAaHHYEHHOCTb,
SKBUBAJICHTHOCTD MOCIIEZIOBATEILHOCTEH M MX CBOMCTBA.
AkcroMaTudeckas TeOpHUsl JeHCTBUTENbHBIX uYuceNl. [locTpoeHue ToJs JeHCTBUTENBHBIX Yucen. [IpeacTaBuMocThb
JIEHCTBUTENILHOTO YHWCJIa B BHJIE MpeJeNia IMOCIeN0BATSIbHOCTH pPAlMOHANBHEIX dnced. CyliecTBOBaHUE KOPHS U3
MIOJIOKUTETIFHOTO YHCIa B TOJI€ JEUCTBUTENBHBIX 4dHcel. [IpencTaBUMOCTh EHCTBUTENBHOTO YHUCIIA CHCTEMAaTHYECKOU
npoObio. HenpepsIBHOCTH TONIsT  IEHCTBUTENBHBIX umcel. KarteropwmuHocTh. MoJenh aKCHOMATHYECKOH TEOPUH
JIEHCTBUTENIbHBIX YHCEIL.
Tema 5. AnreOpa KOMIUIEKCHBIX YHCET
Axcromatndeckass TEOpUs KOMIUIEKCHBIX dwncell. [IpencTaBuMOCTh KOMIUIEKCHOTO YHCIIa B alreOpanveckoil ¢opme.
YHopsa04eHHOCTh aJAJUTUBHON IPYMIbI KOJbLA KOMIUIEKCHBIX YMCET U HEBO3MOXKHOCTb JIMHEHHOTO YHOPSAOUEHHS MOJIs
KOMIUIEKCHBIX uncen. Kareropuunocts. Moieb akCHOMaTHYECKOW TEOPUU KOMIIEKCHBIX YUCEIT.
Tema 6. JIunelinsle anreOpsl
Jlnnelinple anreOpbl KOHEYHOTO paHTa HaA ToneM. AnreOpsl ¢ aeneHueM. | HImepKOMIUIEKCHBIE CHUCTeMBL. OTCYTCTBHE
THITEPKOMIUIEKCHBIX CHCTEM paHra TpH. Te0 KBaTepHHOHOB - JIMHEHHas anreOpa C JeleHHeM paHra 4 Hal TOJeM
JIeHCTBUTENBHBIX Yncel. Teopema @podbernyca.

4.1.2. IlucbMennas padora. Tema 6. JInHeliHbIe aaredpbI



4.1.2.1. Ilopsiiok mpoBeAeHHsI.

[MucemeHHast paboTa TMPOBOMUTCS B 4Yachl ayAWUTOpHON paboThl. OOydarolmuecs IMOJNy4alOT 3aJaHusl Ui NPOBEPKU
YCBOCHUSI IPOHIEHHOr0 MaTepHana. PaboTa BBIOJHAETCS B MUCBMEHHOM BUJIE U cliaétes npenogaBarento. OneHnBalTCs
BJIaJICHUE MAaTepHaloM MO TeMe paboThl, aHAINTHYECKHE CIOCOOHOCTH, BJAJCHHE METOAAaMH, YMEHHS W HaBBIKH,
HEOOXOANMBIE JUISl BBHITTOJIHEHUS 3aJaHUH.

4.1.2.2 Kputepun oueHUBAHUS

26-30 6a1J10B CTABUTCSI, €CJIH 00yYAIOIUIACS:

[IpaBunbHO BBIOJHUA Bce 3aAaHud. IIpogeMOHCTpUPOBa BBICOKMH YpOBEHb BiaeHUs MarepuanoM. IIposBieHsl
MIPEBOCXOIHBIE CTIOCOOHOCTH IPUMEHSTh 3HAHHUS U YMEHHS K BBITIOIHEHHIO KOHKPETHBIX 3aaHUH.

21-25 6anJ10B CTABUTCSL, €CJIH 00YyYAIOIIUICS:

[IpaBUJIBHO BBIMOJHWI OOJIBIIYIO YAacTh 3aJaHuil. [IpUCYTCTBYIOT HE3HAUUTENbHBIC OIMMOKH. [IpoIeMOHCTPHUpPOBaH
XOpOIIMK YPOBEHb BIAJCHUS MaTepuaioM. [IpOSBICHBI CpEIHUEC CIIOCOOHOCTH TPUMCHATh 3HAHWS W YMCHHS K
BBITTOJTHCHUEO KOHKPETHBIX 3aJTaHHH.

17-20 6a110B CTABUTCS, €CJIU 00YYAIOTIHIACS:

3ajgaHus  BBIOJIHWI ~Oojiee 4yeM  HamoyoBHHY. [IpuCyTCTBYIOT — cepbE€3Hble  ommOku. [IpoaeMoHCTpHpOBaH
yﬂOBHeTBOpHTeHbHLIﬁ YPOBEHb BJIaJICHUA MaTC€pHUaJIOM. HpOHBHeHLI HU3KHEC CHOCO6HOCTI/I NPUMECHATL 3HAHUA U YMECHUS K
BEITTOJTHEHUIO KOHKPETHBIX 3aTaHHH.

0--16 6a1/10B CTABUTCS, €CJIM 00yIAKOIIHICH:

3amaHus BRIIOJNHWI MEHEE YeM HaloJIOBHHY. I[IpoJeMOHCTPHPOBAaH HEYAOBICTBOPUTEIHHBIN YPOBEHb BIIAJCHUS
MaTepuaioM. [IposBIeHBI HEZOCTaTOYHBIE CIIOCOOHOCTH MPHUMEHSATH 3HAHWS W YMEHHSA K BBITIOJTHEHHIO KOHKPETHBIX
3aaHAN.

4.1.2.3. Conep:kaHue OLEHOYHOTO CPeICTBA

Bapwuasnr 1.
1. SIBnsieTcs U KONBIIOM (TI0EM) cHCTeMa <Q,@,®> conepamavu a@b=a+b, a®b=2ab, a,beQ?

2 + 2 4,2
2. Ha muoxectse M = {X |X€Q } 3ajaHo ortHowenue p: X PY <> X<Y. Jlokasars, 4T0 P — OTHOLICHHE
JIMHEHHOT0 HECTPOroro Nops/ika, MOHOTOHHOE OTHOCHTENILHO YMHOKEHHS.

3. JlokazaTb, 4TO /I JIIOOBIX HaTYpalbHBIX 1 MMeeT MecTo (7n +3n-1J9.

4. JlokaxuTe, 9YTO OTOOpaxkeHMe f sABIgeTCa H30MOPPUIMOM <R,+,-> Ha <R,*,0>, eciu f(X)=3X—1,

axb=a+b+1, aob:%(ab+a+b—2).

Bapuanr 2.

1. Ha muoxxectBe Q 3agaHa OuHapHas omeparus: ax*b=a+kb, a,b €Q, rze k — ¢ukcupoBanHoe uucio. [Tpn
xakux K omepamms * : a) acconmaTuHa? 6) KOMMyTaTHBHA? B) HMEET HEHTPANbHbII HIEMEHT?

2. Ha muoxectee M = {3x |xe Z} 3a71aH0 GUHAPHOE OTHOMIEHHE P 3 P3’ <> (X— y)53. Jlokasath, 4T0 P ABISETCS

OTHOLICHNEM 9KBUBAJICHTHOCTH, MOHOTOHHBIM OTHOCHTEJIBHO YMHOEHHS, U OCTPOuTh (aktop MuokectBo M /p .
n
3. laHo: @4 =3an —2an_1, a, = 2, a, = 3. Jlokasars, 4To a,=2"+1.

4. Jlokaxure, 4ro oToOpaxkeHue f saBagerca u3OMOpHHIMOM <R,+,-> Ha <R,*,0>, eciu f(X)=2X +1,

axb=a+b-1, aob:%(ab—a—b+3).

4.2. OueHOYHBbIE CPECTBA MPOMEKYTOUHOH aTTeCTANMU
[To aucumIuIMHE IPEeTyCMOTPEH 3a4eT B 6 cemecTpe. 3a4eT MPOXOoAWT 1o Omneram. B kaxmom OmiieTe oIMH TeOpEeTHIECKIH
BOTIPOC M OJHA 3ajiada. 3adeT MPOBOAMTCS B yCTHOW, MUCHMEHHON MM KOMMBIOTEpHOH (opme. OreHUBaeTCS BIAACHNE
MaTepHaJiOM, €r0 CHCTEMHOE OCBOCHHE, CIIOCOOHOCTh NPHUMEHSTHh HY)KHBIE 3HAHWS, HABBIKM W yMEHUS TIPH aHAJIN3e
NIPOOJIEMHBIX CUTYaluil U peIIeHNH MPAKTHYECKHUX 3aaHHH.

4.2.1. YcTHbII WIM NHCbMEHHBIH 0TBET HA BONPOC

4.2.1.1. Ilopsinox MpoBeeHHS.

Y CTHBIH WY THCEMEHHBIN OTBET Ha BOIPOC HAIPABJICH HA MIPOBEPKY 3HAHUN OCHOBHBIX Pa3/IC/IOB TUCIIHILUTHHBI
17-20 6an110B CTaBUTCS, €CJIM 00ydaroIMiics:



B oTBeTe kauecTBEHHO PACKpBLI coepkaHue TeMbl. OTBET XOpOIIO CTPYKTypupoBaH. IIpekpacHO OCBOEH MOHATHHHBIN
anmnapat. [IpoeMOHCTpUPOBaH BHICOKHMH YpOBEHb NOHMMaHHMsl Marepuana. I[IpeBocxomHoe ymeHue (GopMysIUpoBaTh CBOU
MBICJIH, 00CYKAATh JUCKYCCUOHHBIE TIOJI0KEHUSI.

14-16 6a110B cCTABUTCS, €CJIU 00YYAIOTIHIACS:

OcCHOBHBIE BOIIPOCHI TeMBI packpbul. CTpyKTypa OTBETa B LI€JIOM aIeKBaTHA TeMe. XOpOIIO OCBOCH MOHATUHHBIN amnmapar.
[IpogeMOHCTPUPOBAaH XOPOUIMA ypPOBEHb ITOHWMAaHHA MaTepuania. Xopolree yMeHHe (OpMyITHpOBAaTH CBOHW MBICIH,
00Cy’KIaTh TUCKYCCHOHHBIC TIOJIOKEHUSI.

11-13 6an110B CTaBUTCSI, €CJIU 00yUaIOIMiics:

Temy dactuuHo packpbsil. OTBeT ciabo CTpyKTypHpoBaH. [IOHATHHHBIA ammapaT OCBOGH dYacTW4HO. IloHMMaHuWe
OTIENBHBIX MOJIOKEHUH M3 MaTepuala Imo TeMe. Y IOBIETBOPHUTENBHOE YMEHHE (POPMYITHpPOBATH CBOM MEICTH, OOCYX/IaTh
JTUCKYCCHUOHHBIE TTOJIOKEHS.

0--10 6anyoB cTaBUTCS, €CIIM 0OyUAIOLIUTiCS:

Temy He packpbul. [IoHATHHHBIN anmapaT OCBOEH HeyAoBIETBOpHUTENbHO. [loHMMaHMe MaTepuana ¢parMeHTapHOE I
orcyTcTByeT. Heymenue (opMyIMpoBaTh CBOU MBICIIH, 00CYKIATh IUCKYCCHOHHBIE ITOJIOKEHHS.

4.2.1.3. OneHo4HEIE cpeCTBA.

Bonpocs! 1J1s1 yCTHOT0 MJIM MHCHMEHHOI0 0TBeTa

AKCHOMaTHYECKHE TEOPUH.

Axcuomsl [leano.

CroxeHre HaTypalbHBIX YHCeII.

YMHOXEHHE HaTypaTbHBIX YHCEI.

OTHOIIEHNE MOPsAKa HA MHOKECTBE HATYPaJIbHBIX YHCEIL

HezaBucumocts akcuom Ileano.

Kareropn4HocTs akCHOMaTHYECKON TEOPUHU HATYPaTbHBIX YHCEI.

YnopsioueHHbIe TPYMITEI U KOJIbLIA.

. ®opMyIHpPOBKA AKCHOMATHYECKOH TEOPUH IIEIIBIX YHCE.

10. CpoiicTBa IIeTIBIX YHCEIL.

11. KaTteropu4HOCTh aKCHOMaTHYECKON TEOPUH LIEIbIX YHUCEL.

12. HenpoTHBOPEYHBOCTh aKCUOMATHUUECKOM TEOPUH LIENBIX YHCEIT.

13. ®opmynHupoBKa aKCHOMAaTHIESCKON TEOPUH PAIllHOHATHHBIX YHCEIL.

14. CpoiicTBa paliuOHAIBEHBIX YHCEIL.

15. KaTeropnaHOCTh aKCHOMATHIECKOH TEOPUH PAlHOHATHHBIX YHCEIL.

16. HempoTHBOPEYNBOCTh aKCHOMATHIECKON TEOPUH PAIIHOHATHHBIX YHCEL.

17. [locnemoBaTeNEHOCTH 3JIECMEHTOB JTHHEHHO YIIOPSAIOYEHHOTO TIOJIS.

18. CpoiicTBa mOCIIEJOBATEIILHOCTEH AIIEMEHTOB JIMHEHHO YIIOPSIIOYCHHOTO ITOJIS.

19. CoiicTBa nocnen0BaTeIbHOCTENH apXUMEOBCKH JIMHEHHO YIOPSIIOYSHHOT'O MOJIsL.

20. opmyHpoOBKa aKCHOMAaTHUECKOI TEOPUH JEUCTBUTEIBHBIX YUCEL.

21. CBoiicTBa JCHCTBUTEIbHBIX YHCEL.

22. KaTeropuuHOCTh aKCHOMATHYECKOI TEOPUH JCUCTBUTEIBHBIX YHCEIL.

23. HermpoTHBOPEYMBOCTh aKCHOMATHYECKOW TEOPHH JICHCTBUTENBHBIX YHCEIL.

24. ®opMyIMpOBKa aKCHOMATHYECKOIT TEOPUM KOMILUIEKCHBIX YHCEIL.

25. CBo#icTBa KOMIUIEKCHBIX YHCEI.

26. Kareropn4HOCTh aKCHOMATHYECKON TEOPUH KOMIUIEKCHBIX YUCEIL.

27. HempoTHBOPEYHBOCTh AKCHOMATHYECKOW TEOPUH KOMIUIEKCHBIX YHCEI.

28. Teno KBaTepHUOHOB.

©CoNoOR~WNE

4.2.2. Pemenue 3a1a4

4.2.2.1. Ilopsiaox npoBeaeHHsI.

IIpennararoTcsi 3agaun Ha TIPOBEPKY YMEHUM TMPOBOAWTH MPAKTUYECKHE pPacydeThl, aHaJU3UPOBATH IOJyUEHHbBIC
PE3YIbTATHI; IIPABUIILHO (l)OpMI/IpOBaTB BBIBOJbBI U 3aKJIFOYCHUS.

4.2.2.2. Kputepuu oneHuBaHMA.

26-30 6aJ1710B CTABUTCS, €CJIM 00YYAIOIMMCSI:

3aaHue BHIIIOJIHEHO ITOJIHOCTHIO M IPABUIIBHO.

21-25 6a1J10B CTABUTCHA, €CJIM 00yYAIOIHMMCSI:

3agaHue BBINOJHEHO IIOJHOCTHIO, HO HET JOCTaTOYHOro OOOCHOBaHMs. Mim Ipu BEpHOM pEIICHHH JOIyIIeHA
BBIYHCIINTEIbHAS OIINOKA MIIM HEJIOUET, He BIMSAIOIINI Ha MPABUIIBHYIO ITOCIIE0BATEIbHOCTD PACCYKICHUH.

21-25 6a1J10B CTABUTCH, €CJIM 00yYAIOIMMCSI:

3ajaHue BBIIIOJIHEHO YaCTUYHO WM C (DAKTHYECKUMH U BBIYUCIUTEIILHBIMH OMINOKAMHU.

0-16 6a/1710B CTABUTCH, €CJTH 00YYAIOLIMMCS:

3ajgaHue HE BBINTOJIHEHO MIIHM BBIIOJTHEHO ¢ OOIBIINM KOJHMYECTBOM (PAKTHUECKUX M BBIYUCIUTEIBHBIX OLMIHOOK.

4.2.2.3. OueHo4YHbIe CpeacTBA.
1. Ompenpenum, uto 2=1+1, 3=2+1, ..., 9=8+1. [lokaxwute, uto 2+3=5. 2*3=6.
2. Joxasats 3akon Apxumena: Va,b e NIce Nbc > a.



10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

Jlokasats, uto d+1 HEMOCPEACTBEHHO CIIEyeT 32 d Ha MHOXKECTBE HAaTypaJbHbBIX YUCEIL
Jloka3ats, 9TO 2 HE IeIUT 1 Ha MHOXKECTBE N .

Hoxasatsb, 9TO <N "y :> — HECTPOT'0, YACTUYHO YNOPSIOYCHHAs MOIyTpyIIa.

Jlokasatk, uTo s mo6oro HatypanbHoro uucia N umeer mecto 1-4+2-7+3-10+...+n- (3n + l) = n(n +:|.)2 :
1 1 1 n

Jloka3ats, 4TO [UIsl IIOOOT0 HATYpaIbHOTO YHCIIA N ymeer mecro ——

14" 4.7 " (@1-2)(Bn+1) 3n+l

HOKa?)aTI), 4TO OTHOIICHHE A = b = (a—b)5 SBIIIETCA OTHOIIEHUE SKBUBAJIEHTHOCTH B Z . OmmcaTh Kaacchl

OKBHUBAJICHTHOCTH.

2 2
SIBnsercs nu OUHApHOE OTHOLIEHHE P = {(X, y)‘x, yeZ, X" =y } OTHOIIECHHEM 3KBUBAJICHTHOCTHU?
SIBnsercs nu OMHApHOE OTHOLICHHE P = {(X, le, yelZ,xy> O} OTHOIIECHHEM 3KBUBAJICHTHOCTHU?

SIBnsercs nu OUMHApHOE OTHOLIGHHE P = {(X, y)‘x, yelZ, X* +4x = y2 + 4y} a) OTHOLIEHUEM mopsaka? 0)
OTHOIICHUEM YKBHBAJICHTHOCTH?
SBnsercs nu OWMHApHOE OTHOLIEHWE P = {(X, y)‘x, yeN, x> yz} a) OTHOIICHWEM JSKBHBAJCHTHOCTU? O0)

OTHOUICHHEM MopsaKa?

Jlokasatk, YTO MYJIBTUIUIMKATUBHYIO MOIYTPYIINY HEIbIX YUCE HEJIb3s JUHCHHO YIIOPSI0YHTh.

Jlokazarh, 4TO KOJBLO LENBIX YHCEN JUCKPETHO, T.e. JJIS JII0OOTo IIeJO0ro 4Yuciia CYIIECTBYET COCEJHHE C HUM
NpeABbIIYIIee U CIEeIYIONIee EI0e YHUCIIO.

SIBnsgercs nm prHHOﬁ MHOXCCTBO RO HCHYJIEBBIX HeﬁCTBHTeﬂbeIX YuCceI OTHOCHUTCIIBHO oOIllepaluu ®:

a®b=£ab?
2

X
SIBnsieTcs M MHOXKECTBO K = {2—n|x, ne Z, n= O KOJIbIIOM OTHOCHTCJIBHO Onepanun CJIO0KEHHUA U YMHOKCHUA

gucen’?

(—1+iv3)* (2 -2i)
(1-i3)’
I[OKaSaTI), YTO agJuTUBHAS rpynna KOMIIJICKCHBIX YHCCII J'II/IHCIZHO nu CTpOI‘O ynop;u:wqua OTHOCUTCJIBHO OTHOILICHUS
a+bi>c+diea>cva=caAb>d.

Berancnure 7

a+b
B MHoxecTBe nerictBuTenbHbIX uucen u3 A=[0; 1] ompexneneHa omepauus: a*h =m. ITokaxute, uTo A
+a

3aMKHYTO OTHOCHTENBHO YKA3aHHOW omepanuy M oOpa3yeT Modyrpymiy. JlokaxunTe, YTO CpaBHEHHE YHCEN MO
BEJIMYNHE B A MOHOTOHHO OTHOCHTEJBHO 3TOH Olepanui.

Hokaxure, urto orobpaxenue f sBiseTcs u30oMOphHUIMOM <R,+,‘> Ha (R*®) ecm: f: X —2X+1,
1
a*b=a+b-1, aeb :E(ab—a—b+3).

Joxaxute, 4To HOpMyIIbl (a + b)2 —a’ +2ab+ bz, a’—b® = (a + b)(a - b) JU1s anreOpbl KBATEPHUOHOB He

BEPHBI.
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